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HHPEJINCJIOBHUE

Buxrop [aybeprep ObI1 4esI0BEKOM, KOTOPBII HECOMHEHHO, OBUT Ha BHICOKOM YPOBHE IIOHUMAaHUS pEaIbHOCTH 1
CMBICTIa TOHUMaHUs okpyxatoreil [Ipupozpl, yem 60apIIMHCTBO U3 HAc. Ero BenmmkiM qapom ObUTO yMEHHE TOHECTH,
KaK YHCThIC U "'BbICOYAIIME" SHEPTHH, KOTOPBIE OTBEYAIOT 3a co3AaHue (GOpM M CTPYKTYp, HE UyKIbIe, KaK
COBpEMEHHasI HayKa, KOTOPYIO OH TPEIoKIII. VIcToprs ero Tparndeckoi KU3HU Ha JINYHOM OITBITE, TaK KaK €ro
TIOCTOSTHHO BBICMEWBAIIH, N3-32 (PMHAHCOBBIX HHTEPECOB MOHOIIOIMH 1 JUIs HAyKH KOTOpOil oH Obu1 yrpozoit. OH ymep
CJIOMJIGHHBIM YE€JIOBEKOM, HE YBUJICBILNH, PE3yJIBTaTOB 3HAHMS KOTOPBIE OH XOTEJI JOHECTH, YTOOBI OBbLT HapyIIeH
MOIIHBIN MPUHINI MaTepHaNbHON BHIrOAsl. Ero mpopodecTBo , 4TO 4eI0BEYeCTBO HAET IO IyTH CAMOYHHUUYTOXKEHHS,
€cIii He OyIyT IPHHATHI Mardk Juist m3MeHeHnus. [Ipsmo ceifuac Mbl BUAMM MHOTHE U3 €r0 TOYHBIX IIPOPOUYECTB, OHH
cobBatorcs [Ipexxne, ueM MBI TOTOBBI IIPUHATH X BCEPHE3.

[ay6eprep ymep B 1958 roxy.

ITouemy emy nmorpeboBaIOCh TAK MHOTO BPEMEHH, MPEXK/IE YeM KHHUTY OITyOJIMKOBAJIH, 3TO TaK BAYKHO JIIS
criaceHust yenmoBedecTBa? YacTh OTBETa Ha 3TOT BOIPOC JISKUT B Hctopun. Korma ABcTpust Obu1a HOIONEHA
Hanuctckoit I'epmanns B 1938 romy, mponsonuio KynsTypHoe oobeuHenue. Bukrop [laydeprep Obut aBcTpHiilieM, Kak 1
I'mmitep, KOTOpBIH yBHEIN, UTO 3TO 3aMedaTenbHo 300perarens MOKeT OBITh IONE3€eH I CBOEeH CTpaHbl. XoTs Bukrop
npuctyrmwI K pabore Ha Tperuii pelix, BeiOopa y Hero He Obuto. IlocnmeBoennoe orHomenue k Hemiam, kotopeie Obun
B oKkpyxeHnu ['mmiepa, Obuto mpensastoe. [aydeprep 3o moHumMa.

Wm 3aunTepecoBasicst B 1976 romy mBeackuil HHKeHep BIOXHOBICHHBIN 3HaHuAMH, Pynoned [Taitnep, 4To0s!
cniactu Buxrop lay6eprep st Oymymero nokonenus. [ltetinep n [llaydeprepa Obuti cOBpeMEHHUKAaMH, U XOUETCsl
BEPUTH, YTO OHM 00a OBIIM BIOXHOBJIECHHBIEC aHAJOTMYHBIM HCTOYHUKOM ITyOOKOM MYAPOCTH M YHHBEPCAIbHBIMU
3HAHUSAMH. Y HUX OBUIH MPOJOIDKUTENBHBIE OOCY)KAEHHS, M HEM3BECTHO, KAaK MHOTO TOYEK CONPHKOCHOBEHUSI OHU
Hanum! DTo KHUTa IIBEJICKOTO HHXKEeHepa ObUIa BBIMYIIEHA MaJIbIM THPakoM OoJiee N3BECTHA €TI0 PYKOIHMCHOE
u3narenseTBo. S cubimran o Onode Anekcannepccone B Det Levande Vattnet B 1979 roxy or aexoropsix IIBexucko-
TOBOPSIIIMX OPUTAHCKUX ApY3ed. S He UMTaloT MO MIBEICKUH, U MIO3TOMY HE MOTY JIaTh ''pallMOHaIbHYIO" OLCHKY
kuury. Ho kak MHOTIA CitydaeTcs B IMyONMKanusX, 51 HCIOIb30Ball OONBIION 'KYCOK' 9TOW KHUTY CaMblid BayKHBIH, U 4TO
OHa JIOJDKHA OBITH IepeBesieHa Ha Pycckuil (AHIINICKuMIA ) ¥ U3aHa OOIBIINM TUPAYKOM.

Mos npenpiayIas KHATa, orredarana B Turnstone, 8 1982 non nassanmem “JKupas Boma”, B KoTopoii ecTb
ocHoBHbIe IoHATHsI Bukropa Ilayoeprepa, ero muccus. 910 pekpacHasi HeOonbIas KHATa, eperevyaThBaiach IsITh
pa3 3To0 BBI3BAHO CHIIBHBIM cIipocoM KHUT 0 Bukrope [laybeprepa npakrndeckux uaen Juis padors: ¢ [Ipupomnoi,
BMECTE a He IPOTHB He€, TaK KaK Mbl B HACTOSIIMI MOMEHT zenaeM. [TOHSITHO To ,4TO NMPHUIILIO BPpeMsl TEXHOIOT Ui
[Maybeprepa, MUIIMOHBI JIFOIH [0 BCEMY MHUPY NOHUMAIOT, YTO MBI HAXOIMMCSI HA OIIACHOM ITyTH.

3TO CITy4HII0Ch TOT/a, KOTAa, sl TOTOBMI K BhIXOAy KHUTY “YKuBas Bona” to, uto Koarc Komrym oTkpbin s Mens,
MIOMEHSII0 MOE OTHOIIeHHUE K kM3HU. Komtym onmceiBan Tpynsl Bukropa, 31o ckazan ceiH , Bansrep [layGeprep B
1977,c ero nomormipio, 51 Havan Jyd4ine noHuMarsb Teoputo [laydeprepa.

B 1981 nepeBon Komyma, xoropsrii momor ¢ niepeBoxoM “Kusoit Bogpl”, crionBurayna MeHs K HaITMCaHHUIO
pabot Buxropa [Ilaybeprepa. DTUM OH XOTell IOKa3aTh U JOKA3aTh MHOTHE 3aJla4qH, OH MIPEIBU/IEI, M TIOCBSTII BCE
pecypchl ¥ HEPTHIO CBBIIE 15 seT Ku3Hu. DTo — HeorpaHndeHHoe obacTb uccienoBanus, n Komrym obs3ancs
TIOBTOPHUTH HEKOTOPBIE U3 HKCIIEPHMEHTOB. BOIBIIYIO M CIIOKHYIO YacTh ITPOLIECCOB B AKCIEPUMEHTAX JOJDKHBI OBLIH
NPOBOIUTHCS B TCUCHUH TpeX JieT Bansrepom B - [Tudaropo-Kemiepckom-cucremuom Nucturyre B Lauffen B
Paiione 3ansukammepryr (Salzkammergut) Bosne 3ansudypra.

Bansrep npunsin npemoxenne, n Cembs [laydeprepa momoraia Komnymy nmosBUTECs 3Tol KHHTE, pabOTHI 110 JKO-
TEXHOJIOTMH, MaTepualibl COOCTBEHHOPYYHO HanrcaHHble Bukropom [llaybeprepom B Tpex Tomax, koropsie Komrym
HepeBelL.

Kak uurars 1 noHumars 3Ty kHUTY. B Tekcte Kommym u st rosopum o ToM, kak ycrpoensl XKusbsie Oneprun. Kak
n37aTeNb, 51 HE X04y, YT0ObI YNTATENN HE MPOYNTAB KHUTY HAa4allk JUCKYTUPOBATh 00 SHEPIHHU U JIBHKCHHH.

Komym, yoemun MeHs, 4To BhICIIEEe IOHUMAaHUE - O BOJE - KaK JAapylomias )KU3Hb - KPOBb 3eMIIH, M KaK MBI
JIOJDKHBI JIENESTh €€, M 0 Maruu JIEpeBbeB M Oromacce 3eMIIH - ISHCTBUTEIBHO MOKET OBITh TOJIIBKO OIIEHEHHI C
HEKOTOPBIM MOHMMaHUeEM, YTo Takoe SHeprus. 3aMETHM, €CJIM Bbl YUTAETE U OCMBICTICHUE ITOHATHI YHEPTUU U
JBIDKEHHS (IHEPTHUSI 9TO JABMIKEHUE) U OHU KAXKYTCsI BAM CIIOKHBIE, S IPEIAraio, He MEPEXOIUTE K CIICAYIOLICH IIaBe,
IIOKa He MOIY4UIIN SICHOCTh B IOHMMaHuM. XOTs Bbl Bcerna MoxxeTe BEpHYThCs K Teopuu no3anee. S npeanonarato, To
YTO, B JIIOOOM Ciydae, 3TO HE Ta KHUTa, KOTOPYI0 OOJBLIIMHCTBO MPOUTET 3a OMH pas. [locremure BIOXHYTH
OKYHYTBCSI B (DOHTAH MYAPOCTH, 3/IeCh U ceifuac, MHOTO pa3. OnuH pa3 MHE TPYAHO JaBaJIMCh HAMEKH B IVIaBe 00
SHEPIHH, TOKa 5 €€ He mpounTan Ha ke OpkHelicknx octpoBoB. Comusbrecs ¢ [Ipupomnoit n oHa oxuser!



[aybeprep COBOKYITHO ¢ APYTMMH IMMOHEPAMHU PaIMKaIbHOTO MBIIUICHHUS, [IOHUMAJI, YTO 3TO CJIOBA HECYT
acconuanuy. [1oaToMy, B HEJSIX OTYYUTH JIIONEH OT OOBIYHBIX CIIOBO, KOTOPOE YacTO OKA3BIBAIOTCS HEAOCTATOYHO
TOYHBIMH MOHSTHUSIMU, MHOIZIA CJIOKHBIE MPOLIECCH, MOMEHTHI, HaJI0 Ha3bIBaTh HOBBIM CJIOBOM, YTOOBI HMX 00pas3,
JIydIIle TIOHSTH, OTKPBITh KOHKPETHYIO KOHIETIINIO W HEI0. DTO 0COOCHHO aKTyallbHO JUIS TOHKHX YHEPTHH, KOTOPhIe HECYT
OTBETCTBEHHOCTH 32 B3aUMOJICHCTBIE BCEX CO3IaHMH 1 HEBEPOSTHOTO 0OMITH 1 Twiogoponwns [Ipuponsr. MBI meITanuch He
JIeNaTh IePeKPECTHBIE MTOHATHS B TEKCTE, IS 3TO €CTh ITIOCCAPHIT B KOHIIE KHHTH.

Buxrop Ilaybeprep, mOMHIMO TOTO, 9TO OH OBLIT Oe3ynpedHsIM HabmonaTeneM [Ipuposst, ObLT TakxKe
n3o0perareneM, KOTOPBI BAAEN, KaK MOXKHO ITPAKTHYECKH IIPUMEHHTD €T0 HICH F IIOMEHSTH K JIydIIeMy Hallle 00IIecTBO.
Tak xe, Kak Apyrue MPpOBUIIEI CIBIIIATH TapMOHHH BeenernHoit kak "My3biky Cdeps ', mostomy Buxrop

[Taybeprep BHIEI CHMMETPHHI BCETO TBOPEHUS B 30/I0TOH MPOHOPINH CaKpallbHOI reomeTpru. Ecii Bac myraror
MaTeMaTHIeCKUe TEePMUHBI, He CTOUT UX ITyraThCs, OONbIIas 9acTh TEKCTA BAC BIOXHOBUT M IIPUBEIET B BOCTOPL:

OHeprus XKu3HE MOXET CTaTh KIIFOYEBOH TOUKOH JUIS IEPENHCHIBAHNS BCEX HAYIHBIX TPYIOB M PYKOBOJICTB IO ITOMHTHKE H
IUTAaHUPOBAHHIO. YKaXeT, KaK YeJI0BEUECTBO MOXKET 3aHATH CBOE MECTO B OTBETCTBEHHBIC XPaHUTEIH OYEHb APATOLIEHHOTO
IEHTpa XU3HU BO Beenennoil. MBI paccMaTpiBaeM 3T0 Kak 00s3aTeIbHOE YTEHHE IJIS TeX, KTO IUIaHUPYET KUTH B CIICAYIOIIEM
CTONIETHH. DTO ITyTEeBOAUTEIH IO HOBBIM THICSIENCTHsIM!

Anux Bapdonomeit, Bemoy, centssops 1995 rona.
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1. Kem 0611 BukTop Illlayoeprep?

1.1 Buxkmop Lllaybepzep - Yenoseex

Bo Bceit XPOHOJIOIu UCTOPHUHN YCIIOBECYCCTBA ObLIN TEPUOABLI PE3KOI'0 MOBLINICHUSA YPOBHS 3HAHWH HECKOIbKAMH
ONapCHHBIMU U NPOCBCIICHHBIMHU JIMYHOCTAMHU, YbC YUCHUS U ¢)HHOCO¢)HH IMMOCTCHCHHO IOBbIIIAaJIa YPOBEHb YCIOBCUCCKOIO
CO3HaHM, Eyzma, I/II/ICYC XpI/ICTOC 1 IIPOPOK MyxaMMez[, BpeMs HanOoIee H3BECTHERIE IIPUMEPLI TOI'O, KaK OAWH Yemoek
MOXET IIPOU3BECTHU JAJICKO UAYIINEC U3MCHCHUS B CO3HAHUH YCIIOBCUCCTBA. OOBIUHBIE CMCPTHBIC TaK K€ UTPAIOT XKU3HCHHO
BA>XXHYIO pPOJIb B 5TOM IIPOHECCE U 3a4aTKU YCITOBCYCCKOI'O0 CO3HAHUA C BBICIINM UCTHUHAM BBI3PCBAIOT, B ,Z[aHHBIﬁ MOMCHT
BPEMCHH, YCIIOBEYCCTBO B LICJIOM I'OTOBA UX IPUHSATD.

WHoraa ToBOPSAT, 9TO BENMKHE YIUTENS, O HUX TOBOPHIIN YaeHUKH [Iprponst 1 boxkeCTBEHHOTO IPOSIBIICHHS, YKHITH IS
Oynymiero. Ha mepBbIit B3I 9TO OKAXETCsl, HE TaK, HO AaJbHEHIINE Pa3MBIIIICHHE CTAHOBUTCS OYEBUIHBIMH, YTO
OHU XHJIM UMEHHO TOTJIa, KOTJIa OHU JOJDKHBI OBLTH JKUTh, WOO B IIPOTUBHOM CITydae OHU HE CMOINIY OB TIOBJIHATH Ha
BUJICHHS HIIM Ha HATPaBJICHUS HEOOXOMMMOE TS YITYUIICHHs BOMIOLUH YEIOBEYECTBA M POrpecchl B o0mecTse. B
OONBIIMHCTBE CITy4aeB yKa3aTellb HAIPaBIeHHs 3a0bLTH M OCTaBIIIH Oe3 BHUMAHHMS, JIEKAIIETO B OCHOBE, & OH JOJDKEH OBITH
BCera BIEPENH, YTO Obl HATH K HOBBIM 3HAHHSAM. MHOTHE TaKHE YEIIOBEUECKHE YICHHS ITEPEMEIAICh C YeIOBEYECTBOM,
TIOTYY MM TIPU3HAHUE 32 UX OONBIION BKIIAJ TONBKO ITOCIE TIPHHATHS. DTH HCKITIOUNTENBHBIC JTIOMH ASHCTBUTEIHHO OBLITH B
MIPSIMOM CMBICIIE HTOTO CJIOBA MPOBUAIAMH, OO OHM BJIaIeJI O'POMHBIMH 3HAHUSIMH, 9Y€M UX COBPEMEHHHKH. JI7Is1 TaKkoi
paboTHI HYXKHO 001aJaTh OTPOMHOIN CaMOOTBEPIKEHHOCTHIO M MY)KECTBOM. MICTOpHYECKH CIIOKUIIOCH TaK, YTo B BUKTOp
[aybeprep He ObLT UCKITIOYEHIEM, )KU3HB ObLIA YITOPHAS ¢ KPUTUKOH, TPYTHOCTSIMH, COMHEHUSIMH U OJMHOYECTBOM, W BUIIS
JTAJIEKO BIIEpeN K Pa3BUTHIO YenoBedecTBa. Kak MIOHEpHI, OTKPHIBABIIINE HOBBIE 3€MJIM, OHU BCTPEUAIOT MOIIHEIE
COTIPOTHBIICHUE HE YIa4H, TeX, YbH HHTEPECH U YOSXKICHNS 3aMaCKHPOBaHbI B HAXOMSIIEHCS y BIacTH (MHAHCOBOH H
TTOJIUTHYECKOMN BITUTHI.

Takue usBectHble ymbl, kak Konepuuk, Morann Keruiep u 'anuneo 'anuineid, KOTopble IOCBATUIN BCIO CBOKO KH3Hb K
TTOHMMAHUIO BCEJICHHOH U MOBBIIICHHE YETIOBEIECKOTO CO3HAHNUS. B OCHOBHOM OHM OBLTH pa3pelieHbl TOJIBKO B TEOPHH, YTO
3emuist B IEHTpE BpAIIeHHs, IEPCIIEKTUBEl HAJl M3yYE€HHEM UX Pa0OT TIPH KU3HH, TIOYTH Bee 0€3 HCKITIOUSHHUS HOBBIE TEOPHH
OBUTH OTBEPTHYTHI, Iepexoia He MPOU30IIII0, M MOITOMY YIYIIIEHO BpeMsl, TOKWHAET TUIOBI CBOETO HeBexkecTBa. OTpUIas UX
OTKPBITHE U BKJIAJI, HX KOHEII, B OONBIIMHCTBE CITyJae, KU3HU B TIOJTHOW HUIIETE U HUIIEHCTBE, Kak OynTo Ooru 3abupanu y
HUX CaMylo ITOCIIEIHIOI0 YHIIMIO IMYHOTO cYacThst. MHOTHE U3 STHX MPOCBEIIEHHBIX JIIO/ICH YMUPAIT B ONWHOYECTBE,
OTBEPTHYTHIMH, 0€3BI3BECTHBIMHU.

Kertep Ob11 1OBenieH 10 GaHKPOTCTBA, M, XOTS ONOJLKIIN y repiiora PereHcOyprckoro 3HaYUTEFHYIO CyMMY 32 CBOU
YCITyTH, OH yMep HULIMM ¥ ObUT ITOXOPOHEH B 00IIEeH MOTHIIE 32 MpenesiaMi OCHOBHOTO KJIaI0UIIa, HOO OH, KaK U €ro
COBpeMEeHHUK [ anmiiel, ocMenuics momaTHyTh 3HaHusIMU aBroputeT Llepksu. [1o ceit 1eHb HUKTO HE 3HAET,

e 3axopoHeHo Teno Kemnepa. OH obnanan 3HaHUSIMA, KOTOPBIE TIOMYYHIT TIOCIIE TIATEHHOTO N3YUeHHUS ABMKSHNS TUIAHET,
cosznan ceou Oombime Tpyasl, “T'apmonus Beenennoit” (Harmonies Mundi), MexaHudeckue 9achl ¢ KaJICHAAPEeM, TOKa3bIBA0T
HE TOJNBKO BpeMsI M ICHb HENleITH, HO U MONHYIo AaTy. OKOHYaTeIbHO 3aBepIuu ero Teoputo B 1618 romy xeiiMc n3 AHIIHH,
3asBUB TO, YTO KOTJIa OH HAaIIeJ YHCTYIO TAPMOHMYHYIO M IPOTIOPIIMHM BCEX BEIEH, YTO OONbIIe HeT HeOOXOAMMOCTH
yenoBeueckuM KoHmukram. Tpyn Kerepa easa ObuT OIMyONMKOBAH , TYT ke “BCIbIXHYTa” TpuALATHICTHSS BOIHA,
TIIATEIBHO 3aCIIOHSS U Ipsiya Bee ero yemnst. OHa Havanach B Pe3yIbTarTe TaK Ha3biBaeMast 'TIpaxckast aedenecrparms’ (-
[IEHTpaIbHOE COOBITHE B MHUIIMHpOoBaHuy TpuauaruieTrHeit Boinsl B 21 mast 1618) , mociaanuuky aBcTpuiickoro MiMmneparopa,
OB BBIOPOILICHBI M3 OKOH bBonbIiioro 3ana.

Mormapr, KOTOpBIii B3sJT B MY3BIKY, €70 P€30HAHCHI U TApMOHUKH Ha HOBBIE BBICOTHI, TaK )K€ MOCTpaall, Ta ke yJacTb -

3a0BeHKe B Bo3pacte oT 35 710 MOXOPOH B 00IIEeH MOTHIIE.

Maxc ITnanka, KpynHbIH (HU3UK, TOCTABUII OKOHYATENBHYIO TOYKY MaTepHAIMCTHIECKOMY MUPOBO33PEHHUIO B KoHIIE 19-T0
BeKa ¢ ero kBaHtoBou Teopueii, B Jlekadbpe 1900 roxa, ObL e11ie 0HNUM, KOTOPBIH, XOAMII B JIOXMOTBSIX, TOJIOfIal, He ObLIO
TIONICPIKKH, YMEP B OIMHOYECTBE B ITOIHEHIIICH HHUIIETE 1 XOIOIE.

’Kuzup Bukropa [llaybeprepa, aHamorndHa OCBEIICHHBIX MPEANIECTBEHHNKAM, B CBOEH KU3HHU €T0 TOKE BCTPEUaIn
C HACMEIIKOH, KIIEBETOH U JIOKBIO B PE3KOE MPOTUBOCTOSTHHE B UX PA3NAYIHBIX (hopMax. OH ObLI LeIeyCTPEMICHHBIM
YenoBekoM, TOOPOIYIIHEIM H IIEIPHIM, 0COOCHHO K MOIOIBIM JIFOMISIM, KOTOPBIM OH JIaBajl HE YMHBI HHTEPEC, IOTOMY YTO
OH BHEN B HUX BO3MOXXHOCTB ISl BO3POXKICHUS OS30IIacHOr0 U H300MIbHOTO Oymymero. Ho aiis TeX, 4bst ToUKa 3peHus Ha
JKU3HB OH CUMTAJ 0E3BO3BPATHO U3BPAIICHHON JyXOBHO M MHTEIJICKTYaIbHO, OH OBLIT a0COMOTHO OECKOMITPOMHUCCHBIM,
paccMaTpuBasi UX KaK NPETSTCTBHS Ha ITyTH SBOJTIOLUH YEIOBEKa U BOCCTAHOBIICHUE OKPY)KAIOIIEH CpemIbl.

EcrecTBeHHO, y HEro OBLIO MHOTO BParoB B 9TOM JieJie, HO C APYrol CTOPOHBI, ONpeeeHHbIN Oananc OblT JOCTHTHYT,
0YEHBb MaJIO TMOOIPEHUI U BEPHBIX JAPY3eid, Takux Kak npodeccop Oumunmn Dopxreitmep, THAPOIOT ¢ MUPOBOW peryTaIiuei.
Hpyroii 6611 podeccop Beprep [ummepmans, u3 [1IBetiniapuu, KOTOpbIi OMyONIUKOBall CTaThd BUKTOpA B €10 3KOJIOTHUECKU
opHeHTHpOBaHHOM xypHaine Tay mexay 1935 u 1937 rr

Bepuep LlummepmaHH gacTo BEICTyNal B 000poHe BHKTOpa MPOTHB y3KO MBICIISIINX, KOPHICTHBIX HAITAKOB HayYHBIX
KPYrOB M YKOPEHUBILEHCS OIOPOKPATHH, KOTOpast B OTAENBHBIX CITydasix ObIIM OUYeHb HalpspKeHHBIMHU. Yalie, yeM OTKPBITHS
Bukropa moTHOCTBIO IPOTHBOPEYAT YCTOSBILIEHCS Teoprei U B ux Oe3ynpedHoe GyHKIMOHUPOBAHHE U MPAKTHIECKYIO



peaNTH3aIiio, MPEeCTABIISIIN CEPhE3HYIO YTPO3y aBTOPUTETY H PEITyTAINH YIEHBIX U OIOPOKPATOB.

EcTb emme o4eHp MHOTO TaKHX JIFOJEH, KOTOPbIE OTAANHN ce0sl IIETIMKOM B YITyqIIeHHE CBOMX YeJIOBEYECKHX coOpaTseB. Bee
OHH 0e3 MCKIIIOYEeHNs ObIIN HA/IeNICHBI YPE3BEIYAHBIMY IIPOHUNATETEHBIMI U HHTYUTUBHBIMI CIIOCOOHOCTSIME, KOTOPBIE
OTKPBIBAIOTCA TIepe HUMHU B CBEKHUX HJIEAX, KAKMM 00pa3oM (DYHKIIMOHUPYET MUP, AaBasi M MOHATH SBJICHUS IO CHX 0P
HEOOBSICHUMBIE JJIs CBOMX COBpeMEHHIKOB. OHM OBLTH OCBEIOMIIEHEI O IPYTOM M3MEPEHHH PEabHOCTH, TO "H3MEepeHIe
MOHUMAHHS'', KOTOPOE UMEET BECh CMBICI - TaK )K€, KaK TPEThe M3MEPEHHE JIeNiaeT IOHATHEIM JIByMEPHBIH MUp.

Hekotopbie U3 3THX BEIHKUX YUUTEIEH POIUIICEH C 3TOH CIIOCOOHOCTEIO, B TO BpeMsI KaK JIPyrye JONITO TPHI3JIN TPAHHUT
HayKH U OTKa3bIBAJIHM ceOe B 4YeM TO, Ha ero MpUOOPETEHUH, UX YIIOPCTBO B POCH>KUBAHHUH ITAHOB M IPHMEHSTH OTY4eHbIS
3HaHUe ¢ pazoyapoBaHueM. YacTo ofj0/eBaeT COMHEHUs, TEM HEMEHEE OHU MYKECTBEHHO BBICTOSIIM, PEIINTh TOCTABICHHYIO
ceOe 3amaqy. Ecrmu korma-nu6o ObUT ICTHHHBIM TTOKA3aTeNIeM JIHIA, YKa3aHHOTo B cTuxoTBOpeHue Penpspna Kummmara «Ecam»l
O, ecru THI CIIOKOEH, HE PacTepsiH,
Korpa TepsoT romoBsI BOKPYT,
U ecnu ThI cebe ocTalcst BEpeH,
Korza B Te0st He BEpUT JIyqIIHii JPYT,
U eciu xnath ymeens 6e3 BOTHEHb,
He cranems 10)KpI0 OTBEYATH Ha JIOXKB,
He Oyznems 31m00eH, cTaB i BCEX MHIICHBIO,
Ho u cBsITBIM ce0s1 He Ha30BEIIb.

W ecnu ThI cBOEH BiazeelIb CTPACTbIO,
A He TOOOIO BITaCTBYET OHA,
U Gynems TBepA B yaaue U HeCHacThe,
KotopeiM B cymHOCTH 1I€Ha OfTHA.
W ecnu ThI TOTOB K TOMY, YTO CJIOBO
TBoe B JIOBYIIKY MpeBpaIiaeT mwiyT,
U, norepnes KpyleHbe MOXKEIIb CHOBA,
be3 npexHux CuiI - BO30OHOBHUTH CBOH TPY/.

U ecnu THI ciocobeH Bce ITO CTaIo
TeGe MPUBBIYHBIM BBUIOXKHTH Ha CTOI,
Bce npourpars 1 BHOBb Ha4aTh CHavama,
He noxanes Toro, uto mpuodpe.

U ecnu Moxenis cepaue, HEPBEI, XKUIIH,
Tax 3aBectu, 4TOOBI BIEpe]] HECTHCH,
Korna ¢ roqamMu H3MEHSIIOT CHITHI,

U tonsko Bomst roBopur: Jlepxuce!”

U ecnu Moxelb: OBITH B TOIIIE COOOIO,
Ipu KopoIte ¢ HAPOIOM CBSI3b XPAHHUTb,
U, yBaxkas mueHHe 1r000€,
['maBbI mepe MOIBOIO HE KIIOHHTb.
U eciu Gynenib MEPHUTH PACCTOSHBSI
CekyHaaMu TycKasich B AalbHUH Oer,
3emiist - TBOE, MOM MaJIbUMK JOCTOSHBE,
U Gonee Toro, TeI- yenoBek!

310 1po Bukropa llaybeprepa.

OH 0BT OITHAM U3 TEX PEAKUX JONEH, MCCIeN0BATENb YEIOBEIESCKOH MBICIH U JIEATEIFHOCTH, KOTOPBIH BEIOpA ITyTh K
cBeTy B Oymymiee. [loaToMy HeM30ekKHO, UTO OH TOXe OyleT B KOHETHOM HTOTE 3aHMMATh CBOE MECTO B Sy BEITHKIUX, )KEPTBYS
co0oif, mroneit. B mocneyromie roasl oH OyneT MpU3HAH OXHUM U3 IIABHBIM PYKOBONSIINM TIOCTYIaToM 21-To Beka H 3a ero
IpeznenaMH, KOTOpbIe IPUBENH K (hyHIaMEeHTAIBHBIM caBUraM KonepHrKa, TIpONOpIH, B 3HAK IIPU3HATEIBHOCTH
genoBedecTBy [Ipupone u mpHUpOITHEIM SHEPTUSIM.

Tam MOTyT OBITH OYCHb HEMHOTHE H3 €T0 COBPEMEHHIKOB KOTOPBIE TIOHMMAFOT BBICOKO SHEPTCTHIECKIS
B3aMMO3aBHCHMOCTH, ITPH KOTOPOH KU3HB Ha BCeX €€ YPOBHSAX SBISAETCS 0OOCHOBAHHOH, HACTOIBKO NITyOOKa, IO BUANMOMY,
KaK 1 JTI000€ pyroe CyImecTBO, BHKTOp IMOHMMAN CYIIHOCTS, YTO JKI3HB BEIIECTBA CTONb XKU3HEHHO BaXKHO IS BCEX
JKU3HEHHBIX IIpoueccoB - Boza, koTopyro oH paccMarpuBal Kak KpoBb Matepu-3emite, kak cap JxeliMc JlaBiok, co3narens
"Tunore3sr T'en™ (est - Goruns 3emin, yx 3emitu), Bukrop Toxke Buen Bcro 3eMITI0, KaK OPraHnu3M M BBIPaXKasl 3Ty TOUKY
3peHust B cBOMX paHHUX Tpy#ax 1930-e romsr.

Buxkrop [layoeprep ponuncs 30 utonst 1885 r. B mpuxone Ulrichsberg, B Bepxueit ABctpuu. OH IpOMCXOIMI U3
JPEBHETO pofia JIECHUYNX, KOTOPhIE MTOCBATHIN BCIO CBOIO JKI3HB IIPUPOJIONONB30BAHHIO H YIIPABIHEHUIO JIECHBIMH
pecypcamu, 3epKaibHasi MPEIaHHOCTh UX ceMbe B aeuse "Fidus in silvis silenti bus"(iarsiap) niu "Bepa B Trimny neca”.
IporuB TpaguIMK CEMBH U MPOTUB BOIH OTI[A, C MOANEPIKKOH MaTepH, B Bo3pacte 18 et oH HaoTpe3 OTKA3aJICs HATH I10
CTOIIaM IBYX CBOMX CTApIINX OpaTheB U YIUTHCS B yHUBEPCHTETE, yBH/A, KakK ydeOa MOBIHsIA HA TOHUMaHUS-MBIIIJICHHS €0
Opatbs. Ero uckpeHsee xenanue ObLJIO CTATh JICCHUKOM, OCHOBHOM MIPUYMHOM €ro 0TKa3a ObLIO TO, YTO OH HE XOTeJ, YTOOBI



€r0 €CTECTBEHHBIH ITyTh II03HAHUSA-MBIIIICHNUS, IIOBPEIAT YIUTENS - JaTyT JIOKHOE IIOHIMAHHS OKPY)KAIOIIETO MUPa, €T0
MHEHHe, 9TO UX HayJHbIe 3HAHMS MOTHOCTHIO OTPHIBAIOT OT [Iprponsl. OH He XOTeN CMOTPEeTh Ha OKPYXKAIOIIUH MU C JKEeITOH
TIeJIeHOH Ha TIa3axX, a CBOMM COOCTBEHHBIM SICHBIM B30poM. M60, Kak OH IMO3Ke IMHCAIL: “‘PesynbTaT HeBepHOrO 06pa3oBaHus, 3aratss
B paMKH MEHTAJIUTET, B MIKOJIAX B HAC TIIyIIAT, OTYIUIAIOT, HEAAXOT HEJIOCTHOI'O IOHUMaHUs MUpPa, Mel TEpsIEM Hall TBOp‘IeCKI/Iﬁ comz{a}omuﬁ
IIOTCHIIHAJ. .HIOI[I/I TEPSAIOT CBOXO HHAUBUYAJIBHOCTD, CBOIO CII0COOHOCTh BHUJICTh BEIIU TAKUMU KAKHUE€ OHU €CTh, U TEM CaMbIM TEPAIOT CBA3b C
IMpuponoit. OHH OBICTPO MPHOIMKAIOTCS K COCTOSHHIO PABHOBECHST HEBO3MOXKHOT'O B IIPUPOJIE, CHIIA KOTOPAsi BBOJUT UX B OOIIMIT

SKOHOMUYECKUH KoOJII1aIIC, pa3Be CyImEeCTBYET paBHOBECUE JIST HE CTAOMIILHBIX CHCTEM. HpI/IHI_II/IHLI, Ha KOTOPBIX OCHOBAHbI HAIlTK HeﬁCTBHﬂ, SIBJITFOTCA
HEM3BECTHBIMH JJIsSI OOIIEJOCTYITHON HaYKH, IIOCKOJIBKY OHH JICHCTBYIOT B Ipe/ieNax apaMeTpoB, He CyLIECTBYFOLIMX JUIs OOIIEAOCTYTHON HAyKH.
Haira pa6ora siBiisiercst BOIUIOINCHHEM Halel Bos. D¢¢exToM 3Toil paboThl SBISIETCs JyXOBHOE nposiBieHne(c aymroit). Korna rakas pabora gemaercst
TIPpaBUJIIbHO, 3TO IPUHOCUT CYACTHE, HO, KOTJa OCYIIECTBIACTCA HEMPABUIIBHO, 3TO HECOMHEHHO, IIPUHOCUT CTpa[[aHI/ISI.”

Marb npuHSIa ero NoKeNaHus U MPUPOTHOE TyThE, BUKTOp cTanm Mita urimM JeCHIYNM, MHOTO BPEMEHH OH IIPOBOMII B
yOaJTeHHBIX palfOHaX JIeCHNYecTBa. TaM OH HaOIOmaN -BOCIPHHUMAN ABIKECHIS SHEPTUH ¥ TIPUPONHEIX SIBIICHUI B
cobcrBenHo# nabopartopuu [Ipupomsl, moToMy 4T0 B ABCTPHHU B Havase 3Toro Beka, okoio 1900-1915, Tam Obuin
OonbIIHe YIaCTKH Jeca elle HeTPOHyTHIe pyKoi denoseka. [locre Boitas! B 1914-1918, B KoTOpOIt OH OBLI
paHeH, BuxTop BepHYICS B IeCHOE XO3SHCTBO, YCTPOMIICS Ha CIIYXOy K KHs310 Anonbda 1y [llaymOypr-Jlnmme,

BIIaJIeTIbIIa OONBIIOrO OXOTHUYRETO U JICCHOTO 3aITOBEIHIKA B CTHPIIHHT,

B s1HX paifoHax He OBIIO BMEIIATEIbCTBA B SKOIOIHIECKoe paBHOBecue [Ipuporst, 1 TakuM obpazom Buxropy, ymamock
HaOTIOaTh SBIICHIS, KOTOPEIE CETOIHS HEMBICIIMMEIL, M KOTOPBIE y)Ke HE COCTOATCS M3-32 OTPOMHOTO yXyIIIEHHE OKPYXKAIOIIeH
cpensl. MIMeHHO 371ech OH pHOOpeN 3HAHUS-TIOHAMAaHIe eCTECTBEHHOTO JBIKCHUS BOBI, UTO IIPHBETO K CO3TAHHIO CBOETO
TEpPBOTO THAPO-TIOTKA, KOTOPEIH OyaeT onucaH mogpoOHo B m1aBe 12. 31eck e OH BIICPBEIC CTAaT CBUACTENEM O APYTUX
MOTBEMHBIX YHEPTHAX IIPUCYIIUX B BOZE, OMHAXKIBI B CEPEIIHE OUCHb XOIOMHON 3MMBI, OH cOOHMpaics nepedparscs depes
OBICTPBIH TOPHEII pydeif, OH ONMENINI YBUACB (DOPENB CTOSIIYIO B ITOTOKE, OH MCKaT MPHYMHEI IPOM3BOICTBA CIUIBI B PEYHOM
pycie nis pI)IG. OTH NOObEMHBIE CUIIBI BBI3BAIIU B IOJIOBE MaccCy BOIIPOCOB, IOHATH KaK: «Kax dopenu Ha caMoM Jiene yaaercs
JACPIKATBCSA B OAHOM MECTE - a TIOCJIE 1 BUIACIT ACCATKUA pLIG B TOM K€ ITIOTOKE - BBIIIC IT0 TCYHCHHUIO HAXOIUJICA 60 MeTpOBBIﬁ BOIomazna rac Boaa
pacnblsIachk B IEHY, TyMaH, HAXOAUJIMCh OKOJIO KUJIOMETPA BHU3 110 TEYEHUIO? Ho‘{eMy 9TO IMMPOUCXOANIIO, KaK ITOJIyIaI0Ch IOAHUMATLCA, KaK
MOJIHHUS, BBEPX 11O 6ypHOMy TIIOTOKY py4bs, IPOTUBOpEYA BCEM 3aKOHAM rpaBl/ITaLII/II/I? Kak moxer sta pr,16a CTOATH HETIOABUIKHO, JINIIb ITIOAPYIUBATH
ceOst JIErKUMU JABHIKCHUSAMHU XBOCTa, INIABHUKOB, B 3TOM JUKOM IIOTOKE, MOU COTPYAHUKH ITbITAIUCH COMTH IIOTOK BBIIIIE T10 TECYCHUIO, OHU €1Ba MOT'd
MTOBJIAATH Ha Hero? Kakue CHIbl IO3BOIHIN (bOpCJ'II/I Ipeoa0IETh COOCTBEHHEIH BEC T€JIa, 1 B TO K BPEMs JIETKO U 6])ICTPO, IIPpE€oa0JIETH MaCcCy BOTHOTO
TI0TOKA, BOJA TsUKEJIasd, IJIbITh IPOTUB Hero? Ho‘{eMy BOJa HE 3aM€P3a€T NaX€ B IEPUOJABI CHJIIbHBIX MOPO30B C TCMHepaTypOfI ke -300C ?»

Bukrop HeCOMHEHHO, 00/1a1a)1 0COOBIM TAJIAHTOM HAOIOACHNS, IPOHHKAS B CYTh ABIKECHHS, BOCIIPHHAMATh
He3aTyMaHEHHBIM OT IpeayOeKJeHHH, OH Takke pa3paboTal, Tak Ha3bIBaeMBIM aKTUBHBIM CO3HAHUEM, CIOCOOHOCTBIO BRIATH
3a paMKH IPOCTOTO BU3yaJIbHOTO HAOMIOAEHNUS, O TOM, YTO CKphIBacTCs B JaHHOM siBIeHHE. CII0c00 HAaydmII €r0 MHOTOMY, M KaK
9TO CTIOCOOHOCTB TIOCTETIEHHO Pa3BUBAETCS, OH OOBSCHUI CIEIYIOIIIM 00pa30oM:

«OCHOBHBIM HampaBJICHUEM U 3a00TOl ceMbU Hlayﬁeprepa OBLIO COXpaHEHHUE JICCOB U TUKHUX KUBOTHBIX, U JAXKE B paHHeﬁ HOHOCTH €TI0
3aBETHBIM JKETaHUEM 6I>I.TIO, TIIOHATH NPUPOAY, YEPE3 TaKOC IIOHUMAHUE, 9TOOBI HpI/IGJ'II/ISI/ITBCH K I/ICTI/IHe, I/ICTMHHa, KOTOpYIO MHE HE CMOI'JIM 1aTh HUA
B IIKOJIa UJIN IEPKOBb.

B atx TIOUCKaX, s BO3BpallatoCh BPEMs OT BpPEMEHH, CHOBA B JIEC. S1 mor yacamu CHICTh HA 6epery 1 CMOTPETH Ha MIPOTEKAIOITYIO BOAY,

1 HUKOTr'J1a HE yCTaBaJl MJIU CKy4aJl. B To BpeMs 51 €1I€ HE 3HAJI, YTO B BOJAE CKPBIBACTCA BeJIMYAN NI CEKpET. He 3nan s, 94TO BOOa OblIa HOCHTEIIEM
JKU3HU U YP-UCTOYHHKA 5, YTO MBI Ha3hIBAEM CO3HAHHEM. be3 Kakux-mbo npeayﬁe)x)leHHﬁ, s IPOCTO mo0oBacs BOHOﬁ, Kak OHa ITpoTeKaJia.
OcMbIciIeHne IIPUIILIO JUIIb I'OABI CITYCTS, YTO AJIA 3aITyCKa CO3HAaHM TEKYIIas BOAA MPUBJICKACT HAILIC CO3SHAHUE KaK MarHuT U OTTATUBACT
HE3HAYUTEIIBHYIO €ro 4acCTh, YTO OBI HpOGy,Z[PITI). 210 - Culia, KOTopast MOXET [IeﬁCTBOB&TL TaK, 4YTO HEKOTOPLIC IO BPEMEHHO TEPAIOT COSHAHUC U
HCBOJIBHO 3aChIIIaro0T.

Co BPEMECHEM s Ha4dajl urpathb € CTaWHOMW CHIJION BOJBI, 5 IIO3BOJIUII BOAE OTTAHYTH MOE€ CO3HAaHHUE, 51 HE BIIaJA€]I UM HEKOTOPOC BpEMH. Ilocrenenno
OTa urpa npeBpaTujiachb B I‘J'Iy60K06 CEPBE3HOC 3aHATHUE, ITIOTOMY YTO S ITOHST, YTO MOKXHO OTCOEANHUTE COOCTBEHHOE CO3HAHME OT TENa U TIPUIIOKUTH
€Tr0 BOIC.

Korz{a MO€ COOCTBEHHOE CO3HAHHUE OBLIO B KOHEYHOM CUCTE BO3BpalI€HO MHE, TO BOAA IJII MEHS OTKpPbIIa FHy6OKO CKPBITYIO UCTUHY B CaMbIX
HEOOBIUHBIX BCIIax. B PE3YyNABbTATE 3TOI'0, POTUIICS UCCIEN0BATEID, KOTOpLIfI MOT" HAITPpaBJIATh CBOEI'0 CO3HAHUA HaA IIYTh OTKpLITHfI, TaxK
910 OBLT0. TakuMm 06p330M, st OBII B COCTOSTHUH TIPOBEPATH BEIIH, KOTOPHIE CKPBITHI OT B30pa APYTUX .H}O,I[Bfl, IIOTOMY 4YTO OHU HE 3HAJIH, YTO YEIIOBEK
MOXKET IOCBhIIaTh CO3HAHUE B T€ MECTA, I'/I€ T'Jla3a HE MOI'yT BUJICTh. Hpaxmxyﬂ 3TO BHJACHUC C 3aBA3aHHBIMU I'JIa3aMH, 1 B KOHCYHOM HUTOI'C
paspaﬁomn CBSI3b C TAMHCTBEHHOM HpHpOHOﬁ, S MOTPATUII MHOI'O BpEMs y4acCh BOCIIDUHHUMATL U OCO3HABATh. 6))

7
OueHb HHTEPECHO CPABHUTH ITO C YTBEPKICHHUEM, B3ATOC U3 PYKOITUCH YPIH ', PYKOIHCH SIBIACTCS CHTHAIIOM,

yaeHsIM, U mucbMoM K Jlame IManden Hamucannomy BHadane 1920 rogax k ero apyry, Wing (Kpsito), O myxoBHO#
KH3HH, OITUCAHUs, (QYHKIIUI U 3TAIlbl JyXOBHOTO Pa3BHUTHS.

« [HIGCTOﬁ CTaZ[Hefl] SBJISIETCA, TO B KOTOPOM CO3/J1aHa CHJIa OTIPABJIAIONIAA pa3yM HJIM CO3HAHHUE Cpa3y U3 TEJIa, HANIPABJAA €0 B J'IIO6yIO 4acTb
IUIAHCTBI 3EMJIH, YTO XOYECTCA IIOCCTUTD, a 3aTCM O6paTI/ITI> B30p K CO3HAHHUIO BCETO, UTO OH HE BI/IZ[GJ'I.8

Tlouctune HWHTCIUICKT, WJIH, Ta 9aCTh )KU3HH, YTO BUJHUT H 3aIIMCBIBACT CBOHU Ha6J'IIOZ[eHI/I$I, MOXET U HE OCTABJIATH TEJIO U IIyTCIIECTBOBATH HA
OombInre pacCTosAHus, 3aMETUM, HOHPO6HO PacCMOTPETh U BEPHYTHCH, MOTYYUTh TOUHYIO KapTUHY B IIEJIOM, I'I€ OHA UMEET MECTO 6I>ITB, TO
YTO OH BHJCII. Ota TIOJTy4acTCsa Mpu OFpOMHOP‘I CHJIE, JKE€ITaHUH, BOJIM U IOTPYKEHUE B MEAUTALIUIO. »

Bocnpustue uctuasl Bukropa npu nepeBoze CTankuBaeMcs C sI3BIKOBBIMH TIPOOTEMaMH B UX ITOBCEAHEBHOH pedn,
IIOTOMY KaK JENI0 JJOXOMUT [0 HepeJadd TyXOBHOTO 00pa3a B MHPCKOM CIIOBe (oTorpadus - K COKAICHHUIO, 10 CHX
TIOp €IUHCTBEHHOE CPEACTBO YETOBEUECKOTO OOIIEHNUS - BOSHUKAIOT OrPOMHBIE TPYIHOCTH M3-3a OTPAaHUYCHHUS SI3bIKA. XOTS
BCE SI3BIKH HAXOAATCS B TIOCTOSTHHOM Pa3BUTHH U TIEPEIayH, CIOB M TEPMHUHOB B JTIOOOM MOMEHTE BPEMEHH SBIISCTCS
OTpa)KEHHEM TEKYIIETO COCTOSIHUS KOHIICTITYaIbHOIO OCO3HAHUs. TakuM 00pa3oM Juist TeX, KTO "'BIiepeu’ CBOEro BPEeMEHH,
BOOOIIIE TOBOPSI KOHIIENITYaTbHOH OCHOBBI SI3bIKA HE 00S3aTENBHO PACTIPOCTPAHSIETCS Ha YETKOE U
HEIBYCMBICIICHHOE O0BSICHEHHE HOBBIE TOHATHS, I KOTOPBIX HOBBIC MIPHEMIIEMbIE CIIOBA, BO3MOKHO, TIPUACTCS TIPUIYMATh,
He Tepsisi CMBICTIOBYIO HarpysKy. [109ToMy BO MHOTHX CITydasxX, KOLAA OH ITOAXOIMII K OMHCAHHIO
Pa3IHYHBIX SBIEHUH, BUKTOp HCIONB3yeT HEOOBIYHYIO TEPMHUHONOTHIO (DU3UKHU, XMMHH WX OHOIOTHH H T. 1.,

HO €ro COOCTBEHHBIMH CJIOBaMHU. B 9TOM eMy 04eHb OMOTali CTPYKTYPhI U3 HEMEIIKOTO A3bIKa, 9T0 o0nerdaeTr (opMHUpOBaHIE
HOBBIX IOHATHH Yepe3 aJINTUBHBIE CyIECTBUTENbHBIE. HecMoTps Ha 3TO U M3-3a OTCYTCTBUS ITOAXOMAIICH TeXHIIECKOI
TEPMHHOJIOTHH, UX HHTEPIPETAIHS U TIOHIMAHNE MO-IPEeXHEMY HHOT/Ia KpaifHe CIIOKHO, KOTOPBIE B CBOUX IMHCAHHAX OH



OTKPBITO IMMPHU3HABAJICS, "Mao kto noiimer Beictmii CMbici! MHoOrne mo/u, 3aMedy, oJlydaT Onpe/ielieHHbIe HaMEKH. 0m

B monbITKe 4eTKOro 0OBSACHEHHS CBOMX HCCIIEOBAHHI, YTOOBI HO3HAKOMHTECS C X TepMuHONoruei. OmHaKo, B CBOUX
TpyRax UCHONB3YeT JHIIb KaK HHAUKATOPEl B 00CY)KIEHHH TeMbI  O3TOMY HE BCETZIa MOXKHO IIOHATH OYKBAIBHO.

Bona, neca, npupomHbIe SHEPTHil U UX MEPEepPOKACHAE €T0 CHIIBHO OeCTIOKOMII. B HamreM HBIHENTHEM MOHUMAaHHH
BellIei, MOKHO CYNTATh OJJHUM U3 HepBbIx B Mupe "Greenies”, n-p Puuapna Cankr-bap6 Beiikepa, ocHoBarens 'Jlroan
Hepesbs” B 1922 roxy, npyr Bukropa.

Buxrop 0511 1eneyCTpeMIEHHBIM U ¢ OTPOMHBII ITOTEHIMAIOM, IO MHCHHIO MHOTUX OKPYXKAIOMINX, UM OBLIH ClIeTaHbI
OrPOMHOE KOITMIECTBO 3anHceil. Bpemst oT BpemeHH, B COCTOSIHIM ITOOOHO TPaHCY, OH YacaMH IHCAJl Ha CBOEH Me4aTHOH
MalllMHKe, He HMesl PEACTABICHHS O TOM, YTO OH HAITHCall, OKOHYMB MHCATh, YUTAN Bech TeKC. OH TOTOB OBLI IIOCTABHUTH BCE,
9TO OH BUJIEN, YTO HEM30EKHO IIPOM30IIET, €CIIM MBI HE HCIIPAaBUM Halll IIyTh ¥ HE M3MEHHB BECh HAIIl ITOAXOM K OKpYy)Karomen
cpene, Kak TEXHONOTHYECKH M KOHLENTyalnbHO. Bee pa3nmiuuHbIe KPH3UCHI, KOTOPBIE CErOHS OXBATIUIO YEIOBEIECTBO, OH
npensuzen eme B 1930 roxy. OTBeuas Ha BOIIpOC O TOYHOCTH €T0 NPeICKa3aHui, OH OTBETMII O4€Hb IIPOCTO, CKA3aB,
uto, "] genoBeka, KOTopsIi OyneT *uTh B OymymeM depe3 100 sret, HacTosimee HU IIPECTaBIeT HU 9ero yIUBHTEIEHOTO

B xonme 1920-x B pe3ynbrare yeHemHoro (hyHKIHOHHPOBAaHHMS CIDIABHOTO JIoTKa Bukropa B CrenpruHre,
npodeccop Ommurm DopxreiiMep TOIPOCHI aBCTPUHCKOE IIPABUTEIBCTBO PacCIeoBaTh HEOOBITHYIO TeopHio Bukropa.
bnaronaps ux corpynauuecty, @opxrelimep NOCTENEHHO IO3HAN UCTUHY Uel BUKTopa, B KOHEUHOM MTOre HaCTauBas Ha To,
uT00B!I BHKTOp MpefcTaBmII Bee CBOM OTKPHITHS Ha Oymare, TOBOPHII, 9TOOBI TeopHH BukTopa cranmm obIe H3BeCTHBIMH,

1 9pe3BBIYaiiHO IeHHBIMU. DopxreiiMep Mo3xKe MPU3HAICS, YTO OH OBLT paj] yXomy Ha MEHCHIO, TIOTOMY YTO OH TeTieph
Oymer 0cBOOOXKIEH OT YHU3UTEIFHOTO 3aHATHS TOBOPUTH CBOMM CTYICHTaM, TO YTO OH MX YIHUT MYCOpY, JaBall 3HAaHUS KOTOpbIe
HE CTOSIT BBICICHHOTO SIHI[a, BTEUCHNN COPOKA IIATh JICT.

IMpu coneticTerm npodeccopa Brbrensma JkcHepa, npe3naenTa ABCTpuiickoit akagemun Hayka u
n3o0perarens anekrpockona Exner, Tpyn Buxropa Illaybeprepa, o3armaBineHHsli " TypOyTeHTHOCTS "', B KOTOPOM TOBOPHTCS O
TOPMOKEHHH, TIPHHIIIEC ASHCTBUS BUXPEH M UX CBSI3b C TEMIIEPATypOil BOIBI, OBIT OTIIpaBIeH HA I1€9aTh U B OMOIMOTETHBIH
(or ABcTpuiickoil akagemun Hayk 1 ssHBaps 1930. D10 OBLTO CAETAHO HE TONBKO IS MEp TPEIOCTOPOKHOCTH COXPAHHOCTH
TeopHH JBIKeHne Boxabl Bukropa [laybeprepa, Ho 1 coxpanenus st Oynymiero. [Tomuepkusast ero 3Hauenue, Gopxreiimep
TPEATIPUHSI YCHIINS, YTOOBI He OBLTH YTePsIHBI TPYAbl BHKTOpa, TOTOMY KaK THAPOIOTMYECKIX MUP HE OBIT K HUM TOTOB.
Hayxa rupaBnmka cHagana JODKHA H3MEHHTH CBOH IIEHHOCTH M 00pa3 MBIIIICHHS Pa3pyIAIoNTie KOHIEHIINH, IPEXKIE TeM,
OynyT npuHATH Beepbes. Eme no 1974 rona, 6put0 omydimrkoBaHO oOpamieHre cblHOM Bukropa, Bamsrepom laybeprepom.

DopxreiimMep N3MEHUIT CBOH B3TIISIBI, U CIEAMI 32 TEM, YTO HOBATOPCKHE TeOpuH BUKTOpa, BIUSHIE
TeMIIEpaTyphl Ha JABMKeHHE BOIbI, Obun omyonukoBasbl B 1930-31 B cepun crareii B Die Wasserwirtschaft (Boxmbtit, xyprai
npo Boxy), aBcTpuiickuii xypHai mo ruapotorud. GopxreimMep mokasai BCeM, UTO HACTOSIINIA YICHBIH TODKCH MPUHAMATh
om0k, OH IPOIEMOHCTPHAPOBAT YECTHOCTD I CMUPEHHE, HCKPEHHEE MPH3HABAN aKaJeMHIECKHE UIeH ObLIH
HEPaBebHBIMH U YTO HBIHENTHIE TOHMMAaHHE H3MEHIIA UX, YTO CYIIECTBYET APYToi B3IVIA HA IPOLECCH U BEIIH.

Lens Bukropa Oblna Bcerna crapaThest BOCIPHHAMATE H3MEHSIONIYIOCS PEaIbHOCTH, YTO OH BHAEN, KaK (H3HIECKHe
mto3un. OH yTBEpIKAall, U BIIOJHE CIIPABEIJIMBO, ITO MO OONBIIOMY CUETY MBI, YeTI0BEUECKHUE CYIIeCTBA KpaifHe
TIOBEPXHOCTHBI, HIIIEM H TOIBKO BUAUM IIPSMBIE CBSI3H MEKTy IPUYHHOM U CIEACTBUEM, B TO BpeMs Kak MPHPOJA BCEraa
JBIDKETCA KocBeHHO. Ho Xyxke 3Toro, B HaleM He3HAHNH HEBUANMBIX SIBIICHMH, MBI OepeM BO BHIMAaHHE TOIBKO PE3YIbTaT, BCe
SBIICHUS B3aMMOCBSI3aHBI, HE 3aMedasi 3Ty OMINOKY, YTO B AEHCTBUTENBHOCTH CTAHOBHUTCS TPHIMHON IS

JATTbHEHIIEro pe3yibraTa B OECKOHEUHYIO IIeIb IPUYMH 1 NOCIeACTBHIA. B 310l cBsi3n BukTOp KOMMEHTHPOBAI: « Hame
TIOHUMAaHHUE HE COIIaCyrOTCs C TEM, YTO ﬂeﬁCTBHTeHBHO MBI BUOWUM. I'nmaza COBEPUICHHBIC, ITPUPOAHBIE OPTaHbI. HonyqaeMoe I/I306pa)KeHI/Ie, 3TO
MIPOSIBJIEHUE peaKIII/Ii/’I. Hcnons3oBanue HCKYCCTBCHHOI'O OIITHUYECKOr'O arapara - (bOTOal’[l’[apaT ,HE MOI'yT JaTh IIOJIHYIO KapTHHY, MOXHO
TOJIBKO MONYYUTH KPYroBoit chbeMkoit (3D). ['1a3 npaBslil i JIeBBIi, HAM MIPEJIATal0T OJHOBPEMEHHBIE CIIAMIbI, IPH COBMEIICHAH ITOTy9aeM
NPaBUJIbHYIO KAPTUHKY.

Ham B3rmsn sBisiercs 6ecco3HATENbHBIM, aBTOMATHYECKHI ITPOLIECCOM MPe0Opa30BaHMsl, B KOTOPOM HEraTUBHBIH 00pa3 - Kak Gororpaduyeckuii
HETraTuB - TO €CTh L€JIb, ITPEBPAIIACTCA B TO‘IHLIf/’I, KaK IIBCTHBIC CHaﬁIIBI. OHHaKO Hami¢ MBIIIJICHHUE, HA CaMOM JICJIC YU CTO HHZ[HBH[IyaHLHBIfI,
CO3HATEIbHBIH IIpOLECC U CIIEIOBATEIILHO, HSYLIBGMBIﬁ. Ecnu Hame MBIIIIJICHUEC, 9TOOBI JOCTUYb TaKOI'0 )K€ COBEPIICHCTBA, KaK HAIIC 3p€HNUE, TO MBI
JOJKHBI U3MCHHUTD HaIll 06p8.3 MBIIITICHUS 1 HAYYUTHCA BUACTh PEAJIbHOCTD, @ HE KaK PE3yJIbTaT, 4 KaK pEaKIuIo. HOHY‘IGHHLIfI 06p8.3 3aKII049acTCsa
B BOCIIPUATHUH ITPABUJIBHYIO PEAKIINIO, JJIA IIEPEN I'JIa30M MOXKET TOKAa3aTh HaM MOJIOKHUTEIIbHBIC, OH JOJDKEH CHavYala Hp606p8,30BaTL OTpULATEIbHBIC
U OIIPEACIICHHBIM 06p8,30M JOJIKCH JIOMaTh TO, YTO OH 3aITMChIBACT. TO, YTO MBI BUJIUM, ABJIICTCA nepeBepHyToﬁ KapTHHOfI. Ham mo3r 06pa6aTLIBa€T
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MOJTy4eHHOE 300pakeHNe, U JaeT HaM o0pas. 2

Ham npsiMo#t mcnxudeckuil moaxo K MOHUMAHHUIO U CCIIEA0BAaHHUIO TIPUPOTHBIX SBICHHH, Hallle MaTEPUAINCTHYECKOE U
HAyYHO YKOPEHHBIIEECS MHEHHUE, YTO TONBKO MOYKHO (DM3HMYECKH U3MEPUTD, MIPEACTABISET HCTHHHYIO PEaIbHOCTb, IPUBEIIO K
Bce Oonblieid U OONbIIIeH MyTaHHUIE U HEOOXOMUMOCTBIO pa3paboTku Gosee 1 0oJiee CIIOKHBIX TEOPH OOBSICHSIONINX
pa3nuuHble sBIeHus pusnueckoro Mupa. Hame Gonplioe ymymeHre 3To Hallle IOMHOe PaBHOAYIINE U HAIll OTKa3 B3STh B PYKU
(yHIaMeHTaIbHBIE OCHOBHBIE YHEPreTHYeCKHe 3aKOHbI. [10M0OHO OTPUIIaHMIO, YIIOMSIHYTOMY BBIIIE, 9TH YHEPTUH JTOKA3BIBAIOT
ce0s1 TONbKO KOCBEHHO, MaTepralIbHbIE KOHCTPYKIIMH 00O0IOUKH MaTepralbHOrO MHUpPa, ObIBIIIEe CO3UAAIOIIEE OTPAKEHHE HX
COOTBETCTBYIONIMX (pyHKIHA. TO 4TO MBI BOCHIPUMHTE KaK OCHOBY (DU3MUYECKON peabHOCTH - PEATbHOCTh, K KOTOPOM MBI
MIPUIHCAIIA 3aKOHBI - €CTh TOJIBKO MOMOBUHA VICTHHHBI, IS IEHCTBYIOIINX B HUX, KOTOPBIE 00pa30BBIBAIOT, BETHYHHBI,
COITIACYIOTCS C BEJIUKMM BHYTPEHHEM 3aKOHOM YHEPIeTHUECKOI B3aNMO3aBHCHMOCTH, KOTOPBIH OyneT o0cykaarhces Oonee

PaCKphITO B Il1aBax 3u4,u, 0 B3aMHOM B3aUMOJICHCTBUH BI/IKTOp nucal. «[Ipupona He 06CTyKUBAETCS KECTKUE 3aKOHEI, 8 TOIBKO
PUTMHUYHBIC, B3aHMHBIC Tporiecchl. [Ipupoaa He HCHIONB3yeT H OHOTO M3 MPHIYMAaHHBIX 3aKOHOB XMMUKOM MM (PU3HKOM JIJI CBOETO PAa3BUTHS.
[Tpupona nckmoyaeT BeCh OrOHb B IPHHIIMIIE IS LEIEYCTPEMIICHHOTO POCTA, II03TOMY BCE COBPEMEHHBIE MALIMHBI HEECTECTBEHHEI M IIOCTPOCHEI B
JI0XKHBIX MPEICTABICHHS O MPUPOHBIX Tporeccax. [Ipupoaa ncrmoms3yer st cebs OHOAMHAMUYECKYIO (hOPMY ABUKCHHS, ITyTeM KOTOPBIM
obecriednBaeTcs MOsBICHAE OMONOrNYecKoi sku3HM. E€ renpio sBsercs Yp-lOTOMCTBO HaWBBICHICE H3 YCIOBHH MAaTEPUH 1O MPOHCX0XKACHHIO,
YCTYIAET CHIPBIO, YTO IIO3BONUT CEOE YBOMIONMOHHO CTApIIE, MM YHCICHHO OOMBIIE MOIPACTAIOMIEr0



TIOKOJICHU I, BO3BMOKHOCTH ITOCTOSTHHOI'O pa3BUBAThHCA, 160 6e3 mboro POCTa U YBEIIMYECHU S 3a11aCOB SJHEPTUU HE OBLTO OBI OBOJIIOIIUH UK pa3BUTHUSA.
910 TIPUBOJUT MPEKIAE BCETO K Kpaxy TaK Ha3bIBACMOMY 3aKOHY COXpaHEHUS DHEPI'UU, U B CIICACTBUU 3aKOHA BCEMUPHOI'O TATOTEHUS, U BCE APYTHUE

JIOTMBI TEPSIOT MO0YI0 PAllHOHAIBHYIO MM MPAKTHIECKYIO OCHOBY. B,

ITo muCHHIO BI/IKTOpa 3allaIHbIC HAYKHU U O6pa30BaHI/I$I B IICJIOM OCTaBJIAIOT KCJIaTh JIYUIICIO. Hamra OUBUWJIM3alUA
CTpagacT oT 6J'II/130pyKOI‘0 H30JIMPOBAHHOI0 yma, OTI[GJ'H)HI)Iﬁ KpaTKI/IfI 0630p, KOTOpBIﬁ OpeaorBparuil, CHHTE3 TOIro, 4TO
Ha6J'IIOI[aJ'IC$I: «CeI‘O,Z[HfIHIHS[S[ HayKa CHATACTCS CIIMIIKOM HpI/IMI/ITI/IBHOﬁ, ,Z[efICTBI/ITeJII)HO MOXHO CKa3aTb, YTO 3HAHWS HAYKHU
Ha CJIMIIKOM HHU3KOM YPOBHC. Ona J0 CHUX ITOp HE OCMEIINIIACh NOCTATOYHO JAJICKO yTJ'IY61/ITLC$[

B 00MacTh OHEPIreTUKH, U ©€ OTHOIIIEHHE OCTAETCs YUCTO MaTepHUATACTHICCKUM. ITo stoit NIPpAYUHE Mbl HAXOAUMCS U IO ceit
JICHb OCTacMCA Ha OJJTHOM MECTC. ITo Bceit BEPOATHOCTH, 3TO Pa3BUTHUE OBLIO HeO6XO,[[I/IMO, KaK €11€ NJOKHA BOCIPUHUMATBCA

YEIIOBEYECTBOM OIMOOYHAS ICTUHHA B3aMMHOCTH.? u

be3 COMHEHUS, CYHIECTBYET OIIPEACICHHOE IPABUJIO HAYINUTh MOJIOABIX Jmoei Xopomo pa60TaTL, METOA BBEPX-BHU3, OHU JOJDKHBI [TIOHATH YEPE3
CTpaJaHus HEHHOCTb UX xieba HaCyIlIHOoro. To €CTh, BMECTO TOT'O YTOOBI JABUTaThCA BIIEPEA, OHU UAYT B 06paTHOM HaIpaBJI€HUH BCE Goee
YCOBEPUICHCTBYIOT YJIYYIIAIOT METOABI Ppa3pylIarolie METOANKHU IBUKECHUS. 160 TONBKO TAKMM 06pa30M MOXKET IPONBETATH 06y‘IeHI/IC
CErOAHAIIHUM CTapbIM ITPUHITUIIAM. 5 »

B ommmune ot coBpeMeHHO# HaykH, BUKTOp BHIEN, BOTIO U AyX, KAK OCHOBHBIE MPUIWHHBI CHIIBI (PU3UIECKOTO
cymectBoBaHusL. OHU PACKPBIBAIOT Ce0s IIOCPENCTBOM PA3TMYHBIX HU3IIUX M BBICOKHX BETMUUH YHEPTUHA TPHHAISKAIINX K
4 1 5 IpOCTPaHCTBEHHBIM YPOBHSM, T. €. depe3 9TH Oolee TOHKHE, He IPOCTPAHCTBEHHBIC M3MEPEHIs OBITHS, KOTOPhIE
MIPUCYTCTBYIOT, HO HE BOCIPUHUMAIOTCS B TPEXMEPHOM MUpE, K KOTOPOMY MBI IPUBEIKIIN. W3 mpupogHOro 3dupa, KOTophIi
o0mamaeT 04eHb BHICOKOH YaCTOTOH M ()OPMHUPYIOIIUM ITOTEHIIHAIOM, STH TaK Ha3bIBaeMBbIe "'BO3MOXXHOCTH'', KOTOpHIE, B
CBOIO O4Yepe/b Ype3BbIYaiiHO YYBCTBUTENHHBI M HEYCTONYHMBEI B COCTOSTHIE SHEPTETHUYECKOTO PaBHOBECHS, JKAET TPaBO
CTHMYIT ¥ IOBOJI IPOSIBUTH ce0s1. B BOZMOXXHOCTH YIOMSHYTH O HHX BBICIIUX U IIOTOMY MOIITHEE U ITYOOKO
CTPYKTYPHPOBAHHBIC H3MEPEHHUI PEabHOCTH, COOCTBEHHOE MOHMMaHue Brkropa ux momkHO ObITh 6 ypoBHeit ( 6 m3mepenun),
TJIe MHKAIICY/SIIUST ¥ TOHMMaHHUe M3 JAHHOTO TTOHSTHSI WITH SIBJICHUS KaK OHOBPEMEHHO, TaK U MOTHOE, IeJ0cTHOE. Bo3MOXHO
10, HazkBaeTcs m3Mmepenue 'JJIOBPATBCS IO CYTH' nn uncras npaBia, KpUCTaNbHas SCHOCTb IIPO3PAvHOCTb, TOTHOE
MOHMMAaHUe ENbHOCTH, JTMIICHHAS BCel HEYBEPEHHOCTH M HESICHOCTEH.

C 1930-1933 Buxrop Illaybeprep pa3zpaboran cHCTEMBI IS pereHeparui BOIBI M IPOU3BOICTBA BEICOKOKAYECTBEHHON
TIUTHEBOM BOIBI, TS KOTOPBIX mpuMeHsitores marenTsl 1934 ropa. (em. puc. 15,2). 310 10BOIBHO MPOMO3IKHIA TPOTOTHUIIL, OBLTH
3aTeM SIHIEBUIHBIE YCTPOHCTBA, KOTOphIe OBUTM HAMHOTO MEHbIIE U Topasno oonee (¢ eKTuBHLL. [Ipy MpoBeeHNN HCTIBITAHUS
B CBOMX DKCTPEMAIIBHBIX YCIIOBHUSX, 3aMETUM, OHH Pa3BIJI TAKYIO MOLIb BHYTPEHHETO BCAChIBAaHUS (Pa3psDKEHHE), UTO TaXKe
IUTOTHAsS PTYTH (MPEIeTbHO TUIOTHAS MOJIEKYISIPHASL CTPYKTYpa) OblLIa HE B COCTOSIHUH BBIACPIKUBATH OTPOMHBIC CHITBI
BCACHIBAHMS M IPOCAYMBAJIACh B BOMY, POXOIAIIYIO JiedeHre. HecMoTpst Ha To, YTO yTedKa IMPOHM30IILIa, OHA MOIVIa TIPOM30MTH
TOJIBKO TIPY OY€Hb BBICOKOM pa3psiykeHnH, 3G (et BakyyMa, KOTOpBIE OTCYTCTBOBANIHU IPH HOPMAIBbHBIX YCIIOBHSIX
9KCIUTyaTallly, IPaBUTEIHCTBO HHPOPMHUPOBAIIO, Yepe3 CBOEro KOHCYIIbTaHTa npodeccopa JJuprHTL, 4To 00LIECTBEHHOCTD HE
MOKET ITOABEPTraThCsl OMACHOCTH OTPABIEHUS PTYThIO. AKIIEHTHPOBAB BHUMAHHS Ha YTEUKY PTYTH, BCE TajibHEHIIIee
UCITONIb30BAaHKE MAILIMH JIJISI PEreHepanyy U MPOU3BOICTBA POIHIUKOBON BOIBI H CyIEp - IUCTUIUTMPOBAHHON BOIBI OBLIO
3amnpenieHo. JlelictBurensHOCTH MamnHbl Brukropa [layOeprepa, BUANMO, KOTO TO OOHMIENH B BBICIINX JIIETOHAX BIACTH, OHH
y Hero ObIIH KOH()UCKOBAHBI M YHHITOKEHBI aBCTPUICKON TTONMHIHEH.

OH 0611 OeTTEMOM Ha a3y JUTS HaydHO-TOCYIAPCTBEHHBIX YUPEXKISHHUH, 0nro 60poncss BUkrop 4ToOBI COXpaHUTH
Peiin u JlyHait oT moTHOTO Kpaxa, IMPOCKII UCTIONB30BATh €r0 TEXHOIOTHIO Ha TIPAKTUKe, eMy oTkasanu. B nagane 1932 roxy
OH HAITHCAJ CTaThIO O peabmHuTanun J{yHas oOpOOHO OMUCHIBasi MEPHI YTO HEOOXOMUMO HPEINPHUHSTE JUIS TOTO,
YTOOBI BOCCTAHOBHUTH STy BEJHKOJEITHYIO PEKy Kak Obliia TaBHBIM-IaBHO. JTa CTaThs Oblia BKIIIOUEHA B KAYECTBE OTACIBHOM
m1aBbl po “JlyHail", MccnenoBaTenbekol opranmsayeil Mexaynaponaoi Jynatickoit Komucenn, cocrosimeit m3
MIPEACTABUTENEH OT pa3IMYHbIX CONPEAEIbHBIX CTPaH e MpoxoauT JyHai.

Korna ynHOBHMKH C y)KacoM OOHAPYKUIIM YTO BaXKHBIN TOKJIa] BHKTOpa ObUT BKITIOUEH B 3Ty paboTy, BECh TUPaXK ObLI

U3BAT, YHHUYTOXKEH 1 Tiepensaanbl B Okrsaope 1932 6e3 ockopOistoieii cratbu Bukropa, 6e3 yuera pacXoIoB Ha U3bSITHE
OpPHUTHHAJIBHBIX MyOIHKaIuii, 310 cocraBuio 6omee 100 000 mivuiuHTOB - 04eHb Oonbias cyMMa B To BpeMsi. Bee 3To
MPOM30IILIO B 3HAYUTEILHOM CTETICHU M3-3a ICUCTBUI HETTPUMHUPUMOTro aHTaronucra Jlokropa Dpenbeprepa, KOTOPBIi
npecnenoBan Bukropa [llayoeprepa Besze, e OH MOSBISIICA. DTO B KOHEUHOM HUTOTE CIIPOBOLIMPOBAIIO PE3KUI OTBET OT

Buxkropa [1laybeprepa B OCHOBHOM B (hopMe ITUCbMa, COZIEPIKAILEro ABA/IATh ICBIATh BOIMPOCHI KOTOPBIC HIKE TIPECTABIICHBI:
«3HaeTe JI BBI, YTO Mepes GOMBIIIM COOpaHHEM YHHBEPCHTETCKHX MPO(ECCOPOB B ayJUTOPHU TEXHHYECKOrO YHHBEPCUTETA

CENIbCKOXO3SHCTBEHHBIX HayK, pod). DopxreiiMepy yAaIoch IPOAEMOHCTPHPOBATE Ha JOCKE, YTO TEMIIEPATypa BOABI HIPACT HE TOJIBKO BaXKHYIO, HO Ha
CaMOM JIeNie TTIABHYIO POJIb B IBUIKCHUE BOJBI?

3uaere ji BB, 4TO 1ipod. DopiueiimMep MPOCKI MEHsI Oy OINKOBATh MO HaOMoIeHus B KypHaine "Bomroe Xossiicteo" (Wasserwirtschaft) u aro
caM npodeccop Ciaenu1, YTOObI MOU CTaThU OBUTH OMYOJIMKOBAHbI?

3HaeTe /T BB, 4TO HHXKEHEPBI peuHbIX 0TAeI0B Bensl, JInnia, [Iparapra u Bperenia, ruaporexuuku B JlaHIure u B Ipyrux MECTax morpeboBaiu
HEME/UICHHO yOpaTh U3 cTateil B IPOTHBHOM ClTy4ae OHU O(UIHANBHO PACTOPTHYT HOAIMKCKY Ha 3TOT HaydHsrit )xypHan?

3Haete 1u Bhl, yTo O0stee 100 y4yeHbIX JOrOBOPUIIMCH HE IOMYCTUTh MEHS Ha FOCYJaPCTBEHHYIO CITY)KO0Y U C/IeNaTh BCE YTO Obl MEHS YBOJIMIIH?

3Haere 1 BB, 4TO IPH COACICTBUH ITOMOIIHHUKA CeKpeTapsi, HHkeHepa Kobepa, 51 BhICKa3aj CBOIO FOTOBHOCTb OOBSCHUTH IPUHIIUIIBI MOCH
CHCTEMBbI PEryINPOBAHUS PEK MyOIMYHO B TEXHHYECKOM YHHBEPCUTETE CEIbCKOXO35HCTBEHHBIX HAYK?

3HaeTe JH BbI, 4TO 3Ta JICKIHUs Oblla OTMEHEHA B MOCIEAHIOI MHHYTY PEKTOPOM, 10KkTopoM OnbOpuxom?

3naere 1 Bbl 4T0 my6an4aHO 3asBIIT pod)eccop B MPHCYTCTBUH CBHAETENEHT, 4TO 9TO COOBITHE 3aTMHUT BECh IEPHOJ €ro IIPENoaBaTeIbCKOro
CTaXka M €ro KaKk peKTopa?
3uaere 1u BbI, uT0 DeepanbHblil aBCTPUICKHIL JiecHO# Jlemaprament nomken 6611 3amwiatuts 5 000 (aBetp. mmummaros ) 3a 1000
Heo6paboTaHHOrO Jieca (IecomaTepuana), Koraa st Obul B COCTOSIHUH JJOKa3aTh, YTO 51 MOy TPaHCIIOPTHPOBATE JTOT Jiec Ha paccrosirue 30
KM JIMKHM, HCIIOKOPHBIM ITOTOKOM BOZIBI IPOCTO C ITOMOIIBIO TEMIIEPATYP U TO, YTO KOMIICTCHTHBIC OPraHbl ObLIH HE B COCTOSIHHHU CIUTABUTE OAMH ILIOT
neca naxe Ha 50 meTpoB?
3HaeTe I BbI, 4TO Ballla CTAThs CO3/aeT OOMBIINE TPYJHOCTU IS MCHS B HEMELIKOM ITATCHTHOM BEJOMCTBE, IIOTOMY YTO MEHS I10-BHAUMOMY

CUMTAOT JDKCLIOM ¥ MOLICHHHUKOM?



3HaeTe JH BB, YTO I BCTYIAJ B IIEPETOBOPBI C CAMBIMH Pa3HOOOPa3HBIMI HHOCTPAaHHEIMA MUHHCTPAMH H YTO KXKIBIH pa3 HeperoBopsl Beeraa
IIPEePBIBAIUCH B IIOCIETHIOI MHHYTY H3-32 IIOJIYYSHUs HEJOCTOBEPHOH HH(popMaIuu?

3HaerTe M BB, 4TO s ObLI Hpurianier Ero BemraectBom koponém bonrapun, 1 94To Tam Toxe AHAJIOTHYHBIC KIEBETHHIECKIE MaTepHAIbl ObLII
nocians! U3 Bensr?

3HaeTe BBI, 4TO I'-H BepHep I_[I/IMMepMaHH TaK JX€ HEOAHOKPATHO AaBall IIOHATH, YTO HU KOrJa U HU 4€ro 061].[61"0 HE 6y;[eT HMETH CO MHOM?»
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UYro 651 TO HI OB1I0 MBICTH Brkropa Illaybeprepa B ABCTpHH, CIIOBOM €TI0 CIIOCOOHOCTH M BBICKA3BIBaHUS,
coleprKaluecs: B ero nocneHeii kuure, Haur Becempicnennbiii Tpyn - uctounuk Beemuproro Kpusuca , umivo,
JIOCTHIIIH JPYTUX yIeH B ToM yncie u Anonbga [wriepa. B To Bpems, koraa orHomeHns Mexay ABctpuer u ['epmanueit
OBLIH Ha PEKOPIHO HU3KOM ypoBHe, Buxrop Illaybeprep ObLT BBI3BaH Ha ayqUEHIIHIO ¢ peiixckaHIIepoM B bepmuH.
IpenBapurensHas pabora OblIa OpraHU30BaHA U BCE JTOKYMEHTHI 0)OPMIICHBI B TeUCHNE OTHOTO JHS. Bapyr Buxrop
ITay6eprep yexan B beprmia Ha BeTpedy ¢ [ nTinepoM, KOTOPBIiT BCTPETHII €ro TEIIO, KaK 3eMIIIKa, TOBOPSI €My, YTO OH H3ydHIT
BCE OTYETHI 0 pabore Bukropa TiaTensHo 1 ObIT OUCHB BIEYATIICH TEM, YTO OH y3HAIL

Tpuauare MEHYT OBLTH BBIENCHBI TS 00CY)KIEHHS, B KOTOPHIX mpod. Makcy [TmanKy ObII0 IPENIOKEHO IPUHATD
yJ9acTHe B Ka9eCTBE HAyYHOTO PyKOBOAUTEIIS HE3aI0ITO JI0 €r0 TPydOoro CHATHS CO CBOETO ITOCTA, KaK TaifHOrO COBETHHKA
(mmuoHa). DTOT 0OMEH MHEHUSIME B KOHEYHOM Htore mpoxomkaics 1-30 waca, B Teuenue koroporo [laybeprep oObsicHmI
pa3pyHMUTETbHOE AEHCTBHE COBPEMEHHON TEXHOIOTHH U e¢ HeM30eKHbIe MocnencTBUsL. OH COIOCTaBHII 3TO CO BCEMH
IIPOLECCAMU €CTECTBEHHOIO ABIKEHUS U TEMIIEPATYPBI, dKU3HEHHO BaXKHBIE CBA3U MEXKY AEPEBbEB, BOIBI U IIIOAOPOAHS 110YB,
JIEHCTBHUTENBHO BCE, UTO OH CUMTAII JOJKHO OBITh TIATENHFHO IIOHIMATHCS U MPAKTHKOBATHCS C IEbI0 CO3AHMS YCTOHIHBOTO
1 XHU3HECIIOCOOHOTO 00IIIeCTRa.

Korna Bukrop 3akoHumI cBOM 00bsicHeHus, Makc [TnaHk, KoTopbIii MOIT9a, CIIPOCHIIN O €r0 MHEHHH O TPUPOTHOM
Teopun Bukropa. Ero orBeT ObII 3aMedaTeNbHBIM M YTBEPAUTENBHBIM, TO «UTO y HAyKH HET HH 9ero OOIIEro ¢ IPUpPOIOI» .

OcTaHOBHMCSI HA MHHYTKY, YTOOBI IIPUHATH B 9TOM YIUBUTEILHOM IpHEME, TO 4TO BUKTOp mpeiarai 4eTsIpexIeTHHH
TUIaH, TaK Ha3bIBa€MBIH MaH [eprHra TO, 9TO 32 KOPOTKUI CPOK MOXKHO MIOCTEIIEHHO ITOAO0PBATh U B KOHEUHOM CUETe,
YHHYTOXHUTH Ononormaeckue Gporasl [epmannm. B pesynsrare Tpetuit peifx IpoaIHTCs JIHIIb OKOMIO JECSTH a He KaK
1000 net. (Buxrop He manek B cBoeii orerke!) Bo Bpems mepBoii yactu o0cyxaeHus, [ umiep ObUT 3HTY3HACTOM, HO OH CTall
B3BOJIHOBaH T€M, YTO OH TOJIBKO YTO YCIBIIIAN M MPUKa3al CBOMM TEXHUIECKIM H SKOHOMUUECKAM
coBeTHHKaM, rocrionaM Kemepy u Bumyxay, uto0b1 onu 06cynmiu ¢ [llaydeprepoM 4to MOKHO czienarhb. Kak Tolbko 1Bephb
3aKpBUIACh ITH J[BA YEJIOBEKa MOTPeOOBANIN 3HATH, KaK BHUKTOp YOCTOMIICS YECTH, U OHU OyIyT CIPAIINBATh €0 KaK HM
TIOCTYTIaTh B TIEPBYIO 0depens. BO3MYIIIEHHBIH U CBUPEITbIii CHICXONUTENFHBIM BUIOM, OH OTBETIIL: '"Uepes Ty jke IBephb uepe3
KOTOPYIO 5 TONBKO 4To BhImeN"! Bus, 4To ero muuen He MPHUHSTHI, OCTABHJI X HEOYMEHHH, OH BEPHYJICS B CBOH OTENb U yeXal
B ABcTpuio creayromuM yrpo. Keriep u ButyxH, Bce e, HOMy4rIId peBaHII Mociae AHIIUTIOCA (HACHTECTBEHHOE BKITIOUEHHE
Asctpun B cocta dammcrckoit lepmannn) 13 Mapra 1938 roza.

B Bene B ToM 3xe Toxy, OH I Yaii ¢ Muccuc Mana [IpumaBecH, u3BectHas gurypa B BeicieM obmiecTBe, Bukrop
W3BUHUIICS TOBOPSI, UTO €MY HaJI0 OTIYYUTHCS B TEUSHUE OKOJIO ABAALATH MUHYT JUISl PyTHHHOTO MEHUIIHCKOTO OCMOTPA €ro
paH MOTy4eHHBIX B IEpBOii MUpOBOI BOifHE B Onu3iexaliell YHUBEPCUTETCKOM KITMHUKY B BeHe, 1UIs OLIEHKHU €ro Ipas Ha
ToNTydeHre BOeHHOH neHcuu. Kornma oH He BepHY/ICs B CPOK U Tak rpy0o octaBuM Muccrc Mana [Ipumasecy, oHa mpuiuia B
SIPOCTH U OTIPaBHJIACH HA €r0 TIOMCKHU. Bo3mylieHHas1, OHa ITOIIIA Ty/a, TIIe OH XKIJI, U cKa3ajia ero sKeHe, Ha uTo KeHa
OTBETIUIA YTO OH HE BEPHYJICS M UTO ITO HE IIOXOXKE Ha HEro, YTOOBI BECTH ce0st TAKUM 00pa3oM, 3aTeM OHa OTIPABUIIACH B
kirHUKY. [IpoObuBIINCh K upexTopy, mpodeccopy [Tom3iry, KOTOPOro oHa XOpOIIO 3Haa, OHa OTKa3aJIach TIOKHIATh 3aBelIeHHE,
TOKa He OTHIIYT BUKTOpa 1 B KOHEYHOM HTOTe OH OBbLI HAM/ICH - B OTJETICHUN CYMACIISANINX 3ape3epBUPOBAHHBIM. AHTEITBI-
XpaHuTenu BuKTOpa IOIKHBEI OBITH OYEHb OMUTENHHBIMH, OO0, HECMOTPSI Ha €ro CTaTyC MEPCOHBI HOH-TPaT B TpeTbeM
pelixe, eMy Kak-TO BCET/Ia yIaBaJIOCh BEDKUTB.

HecMmorpst Ha HOBBI TIOPSHOK mOcine AHIIIIOCA W JAMOKIIOB M€Y BHUCSIINA HAJ TOJIOBOM, 3aKaJICHHBIN Ha
HEyIaud ¥ ¢ HEYKPOTUMBIM MY)KECTBOM M YMOM HH TIpeKpamiasi Hi Ha MHHYTY, BUKTOp CITOKOIHO MPOIOIKal CBOH
uccienaoBanus. Ero raBHbINA NPUBOM UCCIICNOBAHUI SBICHHI U B3aMMOCBS3eH, KOTOpbIE ero nHTepecoBasii. OH 0OHAPYKHUBAI
3¢ dexTsI TO, UTO-TO paboTaio, OH OTMEYasl 3TOT (aKT, a 3aTeM CaIHIICS 3a CIenyoIni poekT. OH HUKOTa He ObLT OUCHb
3aMHTEPECOBAH B KOMMEPLHATIH3ALIH CBOUX OTKPBITHH.

Kaxk Bcerna on npecienoBall cioco00B TeHepaluy YHEPTHHU ¢ BOIOH depe3 B3aUMOACHCTBHE JOMONHSIOT APYT APYra, HO
HAIPOTHB, Pa3IHYHbIe ()OPMBI SHEPTHH, TO €CTh TEIJIO U XOIOA, SMEKTPHIECTBO U MarHeTH3M, U LIEHTPOOSIKHEBIE U
LEHTPOCTPEMHUTEIIBHOCTD (IBMIKCHHE K IIEHTPY), 00a acrekTa KOTOPhIC B COBOKYITHOCTH CO3AAI0T €IUHCTBO, [IEITOCTHOCTD Yepes3
CHHTE3 UX, B3aMHBIE B3aUMOIEHUCTBHUS. BUKTOp BHIEN, YTO BCACHIBAHMS U AABIICHUS MOTYT OBITH CKOHCTPYHPOBaHBI
PaBHOCHIILHBIM (aHATOrMYHBIM) 00Pa30M Ha OTHOM OCH, YTOOBI MMPOU3BOIMTE MOIIHBIN MBIOKYyIHi 3 dekT. B 1936 romy on
YCIEIIHO MPUMEHSIET Ha BBIIAHHBIN MATEHT Ha BO3IYIIHYIO TYpOUHY, KOTOpas MOCTPOSHA Ha MCIIONb30BaHIH
reHTpocTpemuTeapHoro "Kommnpeccopa' v Hape3HO#M MEHTPaTBHOM BBIXIIONMHOM TpyOb! (aBcTpuiickuii mateHt Ne, 145141). 3a
9THUM TOCIIEIOBAIH JaJbHEHUIINE TAaTeHTHBIC 3asiBKH, B KOTOPBIX 3Ta KOHIENIUS ObUIa YIyqiieHa. XOTs B ITOCIEICTBUH
BCeE CeAbl OONBIIMHCTBO HIEH OBUTH yTpadeHBbl, TPUOOPHI B 3THX MAaTEHTaX ONMCAHHbIE IT03Ke ObLIN HE TONBKO B COCTOSHAN
peoOpa3oBaTh MOPCKYIO BOAY B IIPECHYIO BOLY, HO TAKKE MOTYT OBITh IPIMEHEHBI B BO3AYIIHBIX CyJax, JHEPTeTUUECKUX
YCTaHOBKaX M B MOIBOIHBIX Jonkax. OIUH M3 MHOTHX CITydaeB, Koraa BHKTOp cTai xepTBoi 0OMaHa 1 ero uaeu ObuTH
y3yprnupoBaHbl. B nokymMeHTax, natupoBanHbix 1941 T, oH onmchIBaeT, Kak npodeccop IpHCT XeHHKeNb, YCICIIHbBIN qU3aiHep
MEPBOTO peakTUBHOTO camortera (mepBbiit moner 27 aprycra 1939 - puc. 1.1),
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He3akoHHO nonyuuns dopmy U3 npeasapuTenbHoil 3asBku Bukropa u3 IlarenTHOrO BegoMcrea B bepiune uepes cBOMX

IaTEeHTHBIX PErUCTpaTopoB, Jlemana - XapeHca.
Tmwarensno M3yuus

nx, XelHKes b 3aTeM BbIpa3uil CBOIO HE
3aMHTEPECOBAaHHOCTH B HUX, HO TYT e OblIa
OpraHU30BaHA CEKPETHAs

IporpamMMa HUCCIIETOBaHUH, HCTIONB3YS ATy
MH(DOPMAIHIO B U3MEHEHHOM BHUJE, YTOOBI
HOBBICUTB CKOPOCTH CBOETO HCTPEOUTENS Ha
1000 km/4, cxopee Bcero, 31o mpoext He-280.
Hapymenne koHGUICHINATEHOCTH 3asBKI
Buxropa 05110 yronoBHO Hakazyemo. XKemast
n30eXaTh apecTa ! JUIs TOTO, YTOOBI IPOJOIKAT
HCIIONB30BaTh HE3aKOHHO ITOTyICHHbIE JAHHEIE,
XeWHKeIb 0OMaHHBIM ITyTeM IIBITAJICS 3aTEPHUTD
MCIIONb30BaHUE MTATEeHTOB Brkropa:
peoOpa30BEIBATE MOPCKYIO BOIEI B IIPECHYIO
BOJTY, IPIMEHEHSTH K IBUTATENISIM CAaMOJIETOB 1
MOBOHBIX JIOOK, O€3 eTo yJacTHs - TONBKO C
HuM. [Ipogomkan cBou TaiHbIe SKCIEPUMEHTBHI,
HO 0€3 YCIICIITHO M3-3a OTCYTCTBHS HAJUICKAIIETO
noHuManus, " XeHHKeNb", ¢ OTCyTCTBHEM
STHYECKUX IPUHIHUIIOB, HCKAJl COTPYIHUIECTBO C
Buxkropom B npoexre. XoTsi HEKOTOPbIE
PEKOMEHIaIINH TaBaJl B KOHEUHOM CUETE CTaJIO
M3BECTHO O (haKTax HapymieHus1, Buxrop
HepecTal COTPYIHHYATh, U AanbHeimme
KOHTAKTHI IPEKPATUITHCh. VICTIOnb3ys CBOO
HACTOHYMBOCTH OOMaH M COXPAHsS BCE
HPU3HATETBHOCTH 32 COOOH, OHAKO, YIOpPHEIE
ncciea0BaHus XeHHKes, KOTOpbIe, KaK MpsiMoe
CIIEACTBUE IPUMEHEHNsI TeopuH Bukropa,
HAKOHEII 3aBEPIIMIOCH 3HAYUTETbHBIM
yiIydieHueM TypouH. B cBere 3toro Buxrop
[TayGeprep, B KOMIIAaHUH C APYTUMH, TAKIMH KaK
cop ®@ponK YuTTi, n300peTaTens aHIIUHCKOTO
PEaKTHUBHOTO JBHUTATENS, MOKET TAKXKE
paccMaTrpuBaThcs B KauecTBE PAHHETO BKIaa B
CyIIECTBYIOIINE PEaKTHBHEIE IBUTATEIH.
JIeliCTBUTENBHO, C TOUKU 3PEHUS
MPOEKTHPOBAHNS JICTATENbHBIX allllapaToB, OH
JlaXke 3asBIISUT, UTO AT TOTO, 9TOOBI pPa3BUBATh
CTPOUTH OBICTPO JETAIOIINE, CBEPX3BYKOBBIE
CaMOJIETHI YCIIENTHO, HaJJ0 CKOIIMPOBATh
TenecHsIe (HOPMBI ITYOOKOBOIHBIX PbI0. Ceromus
"6oMOapANPOBIINKH-HEBUIUMKH' O4EHb
SMUTHPYIOT 3TH (opmsl (puc. 1,2).

B 1939 roxy nu4HbIe UCCIIENOBAHUS
Bukropa mpakTH4ecKy MOIONLTH K KOHITY; BCe
MaTepuasl, eMy HeOOXOIUMO BpeMs,
ACCHTHOBAHHBIX HAa BOGHHOE TIPOU3BOACTBO. B
1941 rony, oH OBLT BBI3BaH MapIIaJIOM aBHAIIHN
OpHCeT Yaer o0CyInTh PacTyIHil KpH3HC
MPOM3BOICTBA YHEPTUH H CPECTBA €€ PEIICHHS.
INomerenns ObIIM BIIOCIEACTBUY BBLIETICHBI
oKono AyrcOypra Ha UCCIIEOBAHUS 1
pa3paboTKH, KOTOpPBIE HH K YeMy OT YaCTH H3-3a
CMepTH YiieTa U OTYACTH MOTOMY, 9T0 60MOMIN
coto3Hukd B 1942 rogy. B 1943, necmorps Ha
HOTEPIO TPYIOCHOCOOHOCTH HA BOWHE OT PaH H
Bo3pact 58 siet, Buxropy 06110 00BsIBIEHO,
MIPUTOAHBINA [T IEHCTBUTENFHON BOCHHOU

= -

Fig. 1.2 Stealth bomber and flat fish.

ciryx0e u 661 BBefieH B Badden-CC, non npunyxaeaneM. OH momnai mox KoHTponb [enprxa ['mMmiiepa, KOTOpBIi BEIHYIHIT



€ro B Hay4HBIE FCCIIEIOBAHHS 10 pa3padoTKe HOBOTO CEKPETHOTo opyxus. [IpH ycIoBUH, ¢ MOIXONAIIEM KUIbE B 3aMKe
llen6pyHH, HemoganeKy OT KOHIICHTPAIIOHHOTO Jlarepss MayTxay3eH B IIOMOITb pabodne CHIIBI 3aKTI0UCHHBIX HHKEHEPOB,
Buxropy yrpoxains ero >KH3HbIO, €CIIU OH He IIONYHHSICTCS TIPHUKA3y BEINOTHATH HCcIeoBaHus. HecMOTps Ha 3TH yrpo3sl,
Buxrop TomHyn Horo# u morpedosan ot komannoBaHus CC. abCOMOTHOE ITPaBO BEIOOpa €My HYXHBIX Pa3IIMIHBIX HHKEHEPOB.
Kpowme Toro, on norpe0oBat, 9To0b!I IFO00H TEXHUK KOTOPOTO OH BHIOPAN HOIDKEH OBUI ITOKUHYTH JIareph, XOPOIIO KOPMUTE,
HepeoieTh B HOPMATBHYIO TPaskIaHCKYIO OJeKITy M IPOXHUBAHIE B KBAPTHPE, B IIPOTHBHOM CITydae OHHU OyIyT
HENpONYKTHBHBIMU. OH OOBSICHSII, JIFONHU, KOTOPEIE KUBYT B CTPAXE 32 CBOO XKU3Hb U IO OOJIBIITIM SMOIHOHATHHBIM
CTpeccoM He MOTYT paboTaTh HU MOCIENOBATENbHO, HU TBOpUYecKH. YauBuTensHo CC commacuiack 1 no3tomy Bukrop
BBIOpAJH TJIe-TO MEXIY ABaAIATHIO H TPHAUATHIO HIKCHEPOB, MACTEPOB M PEMECICHHIKOB N3 MayTxay3eHa, KOTOpble MOIITH
HaXOJUTHCS B PA3IIMYHBIX IOMAaX PSZIOM C 3aBOJIOM.

Korna Bce onu Op1mn cobpanbl. Brkrop mpussan ux paboTaTs Tak XOpOIIo, KaK OHH MOT'YT, KaK HH KOIJ[a, KaK IIPH MOIIBITKE
K OETCTBY, B IPOTUBHOM CIydae €ro U BceX UX yObroT. OHI IPUCTYIMIIN K paboTe ¢ 3HTY3Ha3MOM H, He TOHUMas, 9To Buxrop
TIBITAJICSI IOHECTH CYTh, OHM BCE-TAKH BBITONHSIA HHCTPYKIIUH TOYHO. J[Be MAIIMHBI OBIIN B KOHEYHOM cueTe ObIIn
HOCTPOEHBI, O{Ha Ha3biBaercs "Pe-mynbeartop (moBTOpsiroinumii nMmybebl) Repulsator” n npyras "Repulsine”, uto akTuBHO#M
cuItoii B HUX OblTa otaada crpyu (orckok crpyr) (Kak B TypOune ITentona). O6e MaIlIMHBI HCIIONB3YIOT CHITY YIZIOTHEHHS -
MMILTO3HUH, KOTOpasi Topaso Ooee MOIIHAs, YeM B3PbIB. XOTA 3TH yCTpOicTBa OyIyT pacCMOTPEHBI Ooree ITOIpoOHO B
maBe 21, ToqHOI MH(pOPMAIMH 0 HUX HOTYyIUTh TPYRHO, TIOTOMY YTO ITOCIIE OKOHYAHHUS BOMHBI BCS CBEPXCEKPETHAS
uH(pOopMamH ObIT KOH(ICKOBAHA 1 BEIBE3CHA MO COIO3HUKAM - PYCCKHE, (PPAHITy3CKHE, aHIITHHCKNE i aMEPHKAHIIBI - U
CIIeIOBaTENbHO, OONBIIIE HE JOCTYITHA IS MIMPOKOI 00IIeCTBeHHOCTH. He CymecTByeT Takke H  CIIEIOB IaTeHTOB Bukropa
BOCHHOTO BpeMs, KOTOPbIE, COITTACHO CBOEMY OOBIKHOBEHHIO OH HAaBEPHSKA MTOaBal.

C ompeneneHHoit Touku 3peHns, Bukropa [llaybeprepa MOXXHO CUMTATh BE3YHIHKOM B KOHIIC BOIHBI, TOTOMY 9TO BMECTE CO
cBoeil koMaHI0i MHXKEHepoB, oH OblT HanpasieH CC B nepeBHI0 JIeoHmTelH B BepxHioro ABCTpHIO H3-3a
O6oMOapaupoBkH BeHsl, Biocienctsun, B Mae 1945 nomana o BiusHEE U OKKYITUPOBAHHA aMEPUKAaHCKUMU BOWCKaMu. B
Jleonmretine Bukrop ObUT apecToBaH Ha IEBATH MECAIEB, AMEPHKAHIIBI BB OOBICKMBAIIM €TI0 KBAPTUPY U BEJU HAPY)KHOE
HaOTIOICHHUE 10 TIEPUMETPY. DTO OBLIO CAETAHO YACTHIHO JUIs cOopa HH(OPMAIINH, ero ONPAITHBAIH, XOTS AT HeTO JIyqIInM
00pa3oM, BO BpeMs BOIHBI HICCIIEZIOBaHHS B "BBICIIEH' aTOMHOW dHeprun B Mayrxay3ene u JIeoHIITelHE U TakxKe C IENbI0
MpeNOTBpalIeHHsI ero NoxuiieHus: Pycckumu. [lonTBepikaeHre SToMy MOXKHO HAWTH B IMCbMe BUKTOp Hammcaia HEMEIKOMY
Munuctpy o6oporst ®Opaniy Mosedy Ilrpaycy, 28 pespans 1956 roma. B Hem oH paccka3biBaeT, KAk IOC/IEIHEE YCTPOHCTBO,
HaJT KOTOPOM OH paboTall ObIIIO U3BATO TOIBKO Uepe3 HECKOIBKO JHEH I0CiIe €ro YCIENTHOro MojieTa aMePHKAHCKUMH
pa3BeqUUKaMH, KOTOpBIE, Ka3aJI0Ch, OUYeHb XOPOIIO HHPOpMHpOBaHBI 00 3ToM. Hanboree BaxkHbIE CBEIICHHS TOCTAIINCH
pycckuM, Tociie o0bICKa KBapTHPHI B BeHe mocite yxona onu e€ B3opBanu. Kak
TONBKO BUKTOp OBLT TIIATENHHO ""MPOMHCTPYKTHPOBAH'"', My OYEBUIHO, YIPOXKATH HOBBIMH apecTaMH, OH ObLII HE HACTOIBKO
TUIYII, YTOOBI MPOIOIKATH CBOM HMCCIIEIOBAHMUS OTKPBITO B 3TOH 00macTu. Kpom BpeMeHH, 3aTpaunBaeMoro Ha JIOpocC B
9TOT MEPHO 3aKITF0UeHHs, BUKTOp - MpaKTHUECKH TIOTHOCTHIO HHIIEH - 9TO OBIIO BpeMst ISl pa3MBIIUICHUH U TTEPEOIIeHKa
CBOEro Oymymiero.

Cpa3y ke mocite BOWHBI MUIIH MO-TPEeKHEMY KpaifHe Mallo, 1 MHOTHe JIIoX HefoenatoT. Korna oH ObLT B KOHETHOM

cyere 0CBOOOXKIEH, OH Tocenwics B 3anbioypre B koHIe 1946 rona, OH HavYa UCIIONB30BaTh HA MPAKTHKE CBOMX OOIIUPHEIE
3HAHUS TS CeJIBCKOTO XO35ICTBA U CHCTEM KynbTHBHpOBaHuUs. B corpynanuectse ¢ @paniiem Pozendeprepom (1 kak
obcyxmaercs manee B riase 19), OH MOT IIPOJIEMOHCTPUPOBATH, UTO 3HAYUTEIBHOE YBEITUUCHHE IPOM3BOAUTEIBHOCTH
MOXeT OBITh JOCTUTHYTO C MOMOLIBIO 3HAHMH, KOTOpBIE OH mproOpen B bonrapuu 1o BoitHel. Bce mponBukeHust B 3TN
o0acTH BIOCIIEACTBHH OyTyT OJIOKMPOBAHBI P MTOMOLIH KOPPYMITHPOBAHHBIX MOMUTHKOB B 1949 rony, Bukrop BepHyrncs k
CBOHMM HCCIIEIOBAaHHEM UMIUTIO3HH, SHEPTHHU U IBHKEHUSI BOJBI, TIBITAETCS C €r0 OTPpaHMIEHHBIMHU CPEICTBAMH,
YTOOBI BEPHYTHCS K €r0 Ooree paHHUM HCCIIENOBAHUSM, KYIbMAHALINEH B HAYTHOM HCCIISIOBAHMS U 3aIIUTy CBOCH
TEOPUHU HA €CTECTBEHHBIN- MPUPOIHBIH MOTOK BObI B I1ITyTrapre B TeXHHMUeckoM yHUBepcuTeTe B 1952 rony mon
pykoBoncTBoM mpodeccopa @pannia [lomerns, KoTopbie OyIyT paccMOTpeHbI Oonee moapoOHO Briiase 14.

C IBITIIMBEIM YMOM U LEIEYCTPEMIIEHHOCTBIO, BHKTOp mpomomkan paborars HaJ CBOMME Pa3IHYHBIMU YCTPOHCTBAM.
Amnonc Kokaly 6eisrmit karrpai B Bapden-CC, usmarens xKypHaia UMIUIO3HH, TTOCBATHI Teopun Bukropa Illaybeprepa,
KOTOPOMY YIaJI0Ch IO OKOJIBHBIM ITyTSIM HaXOMUTh CPENCTBA IS 3aKyIIKH MaTepHaloB JJIs CCIeNoBaHui BikTopa B 3aMke

[lIeHOpyHH, CITPOCHJI €T0, TIOYEMY OH TaK MHOTO pa0oTai, BHUKTOp OTBETHII eMY: «SI momken JaTh TeM, KTO Gy/IeT 3aITHmaTh HTH
COXPaHHTD JKH3Hb, HCTOUHHK SHEPrUi, KOTOPBIi IPOU3BOITUT SHEPTHIO, TAK JIEWIEBO, UTO JeNeHue sep (aTOMHas SHepreTnka) GyeT He

TOJIBKO HEOKOHOMHYHBIM, HO 1 CMCIIIHBIM. 210 3a/1ava, KOTOPYIO 5 MOCTaBUII cebe B TO HEMHOT0€, YTO KU3Hb MHE OTMEpHJIA.»

TIpOmyKT 3TOrO MOCAEAHEro JMYHOTO YCUITUSI CTAJl JOMAIIHUIA TeHepaTop SHEepruH, mpuBeaeH Ha puc. 1.3au b
, KOTOPBIH MOCTPOEH 3a CUET BEChMa OrPaHUYCHHBIX CPEICTB MEeHCHoHepa BUkTopa u pe3ynbrare rpyooit, mpocToit
KOHCTPYKIMH, He ()YHKIHOHHPOBAJIA, & KaK OH HAaJIEsUICs, KaK BBISICHUIIOCH, 3Ta MAIIMHA ObIJI HEYTauHBIH KOMIIPOMHCC
MEXIy TeOMETpHel 1 MEXaHUKOH, KaK OpraHi3M. JTo ObUIa HeCYaCTINBAasl KYJIbMUHALHS )KU3HH 3TOTO COBEPIIEHHOTO
3aMeyaTeIbHOTO YeNIOBEKa.

Bynyuan npocseniennsiM, Bukrop [aybeprep ObuT 9TaaoHOM, THYHAS HETPUKOCHOBEHHOCTD, YECTHOCTD U
OTBETCTBEHHOCTH. ET0 C11oBO B MI000M Jiesie Beerna ObLIo ero CYThIO, AaXKe €CIIM OH ObLII B KOHEYHOM HMTOTe B
nipourpeiiie. OH He TePIUT 0OMaHa WK 3aKYTMCHOM UTPBI, B IIOOOM U3 TEX, C KeM OH paboTrai 00 B KauecTBe
paboronarens win pabOTHHKA. DTO YaCTO CO3/1aBaJI0 OTPOMHBIE TPYTHOCTH JAJIsl HETO, KaK Pe3ylbTaT OH MOHEC
3HAYUTENbHBIE TUUHBIE ToTepr. OH He OBUT NpeANpUHIMATENEeM, PABHO KaK OH HE UMEN HU KaKoro HHTepeca K KOMMEPUYECKOM
9KCILTyaTallii CBOMX M300pETeHHH B LEISIX TMIHOTO OOOTaleHUSL.



Ero r1aBHBIM XKeTaHHEM OBIIO TO, YTOOBI 00ECIIeUNTh HACTOAIIEE U Oy/IyIiee IIOKOIEHHS ¢ BOSMOXXHOCTEIO B
IUTaHEe 3HAHUH ¥ MAIINH, ¢ KOTOPEIMU BO3BECTHTH U MOJIEPKUBATh 30JI0TOH BeK MPOIBETAHNUS, MUpa U
rapmonuH. Ero rmaBHOI ipobreMoii Beeraa ObIIO HANTH YeCTHBIX M OECKOPBICTHBIX JIFOEH, YTOOBI IIOMOYB B pa3paboTKe U
IPOM3BOJCTBE PA3INYHBIX alIapaToB, HEOOXOMUMBIX TS JOCTIDKEHHS 3TOro. Bo MHOTHX cirydasix ero foBepHe ObLIo K
COKAJICHHIO HEYMECTHO, KaK TIOKa3bIBAIOT BEIIEPKKHU U3 TiichbMa 4 espainst 1958 npyry, nexomy mucrepy 'P', depes 7,5

Mecsa Buxrop ymep.

«Ot MeHst BCEraa Tpe6013a1m TIPEAOCTAaBUTH JOKA3aTEIbCTBA. Besikuit pas, Koraa s 3To Aenall, MEHs rpa61/mn a0 TaKon CTCIICHU, YTO HU YEM
JAPYTUM HE MOT' 3aHUMATLCSA, KPOME KaK MOJIIaTh C€LIE pas. B q)eBpaJIBCKOM HOMEpE WeltgeWiSSen BBl CMOXKETE IIPOYUTATH, YTO OTH
arrapaTbl, KOTOPbIE aBCmHﬁCKaH TOCyAapCTBCHHAs MOJIUIUA U3bsAJIa Y MEHS, B HACTOAIIES BPEMS IIPOU3BOLATCS B repMaHI/II/I C Or'POMHBIM YCIIEXOM.
Oto CJIy4ajIoCb CO MHOM JABEHAJATh pa3. Ka)KZ[Hﬁ pas, Korga st 4T0-TO U3rOTOBJISLI, BCé, YTO o [mojrydal, OBLIO O6’beI[KaMI/I, a OoJibIast 4acTh HpI/IGLIJ'II/I
ocTaBajlaChb APYTUM. W arrapaTt HUKorja He ObLT 06Hap0HOBaH, XOT4 41 OIJIa4MBaJl BCE JOIOBOPEHHBIC TIATEXKHU HA pa3pa60TKy. BHOCJIG,I[CTBI/II/I oT
MCHA Tpe6013a1m KPYIIHBIE CYMMBI, KOTOpLIﬁ JIE)KAJI AJIEKO 3a IIpeaenaMu Moel IIJ'IaTe)KeCIIOCO6HOCTI/I, 1 MallIMHBI KOTOPBIC 51 N30 BCEX CUJI IIBITAJICA
TIOCTPOUTH OBUTH M3BSATHI B KAYECTBE OILIATHI. 3aTEM MTOSIBHJIICS prIIHI:Iﬁ HeMeIIKI/IfI TIPOMBIIIIIEHHUK CO CBOMMHU HAaY4YHBIMH KOHCYJIbTAaHTaMH. On
HCCIIEA0BAI TPOIECC U HAIIEI €ro 3aKOHOMEPHOCTD. BL]'pa3PIB TOTOBHOCTDH IIPUCTYITUTH K U3TOTOBJICHUIO U OLICHKH pacXod0B U TO, UYTO HAA0
TIPOCTO MOAOKAATH U IIOCMOTPETH. Bcé 9TO, MYCThIE 06emaHns{, OH HEC BBITIOJTHUIT 06elllaHHOI‘().

Tenepb TIPEACTAaBUTEIN aMEPUKAHCKOI'O IPaBUTEILCTBA ITOABUIIUCH. OHH TOXE XOTSIT BHUICTH U OLICHUTH BCE CHa4alia, a ImoToM, TOJIBKO ITOTOM OHH
6yﬂy’[‘ CUUTAaTh, YTO MOYKHO COC/IATh. s OPpOCHI NPEABAPUTEIBHYIO JOIOBOPEHHOCTD, KOTOPBIE OBl BCTYIIUT B CUITY, KaK TOJIBKO S JOKaXxy, 4YTO s MOI'y
H06HTLC$I 3HAYUTEIBHO YBEIINYIUIICA BLIXOHHOfI MOIIHOCTH. Dt0 OBLIO0 OTBEPTrHYTO. s HepBLIﬁ BUEI TO, UTO IIEPETOBOPHI U PE3YIBTAT UX BCEraa
OBLIT TOT K€ CAMBIM.

IIpodeccopa Takke XOTAT cCHaYala, yBHAETh, OLICHUTH U 3aTeM B3sTh Bce cede. Jloporoit apyr “P”., s ceffuac Hax0Xych B COCTOSIHHY, 7€ BCE

OHH MOT'YT IIOLIEI0OBATH Mo€ MECTO, I'I€ 3aKaHYUBACTCA MOU TTO3BOHOYHUK. 5] CTap U CEPbE3HO 6oen. Moeit eHI/IHCTBeHHOﬁ 3a60Toi TENEephb CTrana
3a00Ta 0 BCeX JETAX U3 GCHHBIX CeMeﬁ, KOTOPBIE CTAJIKUBAIOTCA C y’)KaCHBIM 6y,uymeM. Ecmu st OTKpPOIO, Bcé 9TO, OHO 6y;[eT TOJIBKO 3aMaJTYNBaThCA,
IIOTOMY 4YTO OHA HE TOJIbKO BK/IIOYAECT B cebs Bce Hay4YHOEC ITPEJACTABJICHUE, HO U YYE€HUS HepKBI/I. Bcst BmacTe monuTUKH PYXHET pa3oM, KaK TOJIbKO
HUCTUHA MIPOABUTHCA U TO, YTO COBPEMEHHAS HayKa ABJIACTCA CI)aKTPI‘IeCKI/I BO36y,ZII/ITeJ'IeM paxa.

$1 HamepeH BEepHYTHCS B JIEC elle pa3, YTOObI TaM CIIOKOHHO yMepeTh. Bes Hayka 1 Bee e€ mpuxiebaTeny He YTo HHOE, KaK
T'pymniia BOpOB, KOTOPBIE ITOCTABJICHBI KaK MAPUOHETKH U NJOJDKHBI TAHIEBATh HE3ABUCHUMO OT HACTPOS UX XOPOIIO 3aMaCKUPOBAHHBIX paGOBHaZ[eHI)IIeB
TO, YTO CKaXXyT TO ¥ OyIyT Jenarh? 0y

OT0 NHCHMO, CKOpee BCEro, nucanock i Anouca PeHHepa B cBeTe TOro, YTO 03HAMEHOBAJIO OKOHUAHUE
KaTacTpo(puIecKyro MaBy ki3HH Buxropa Illaybeprepa, rmaBy, KoTopast Hayanachk ¢ OONBITHX HANEK], OKOHIATSIbHAS
peanu3anys BCEro Toro, YTo OH CTPEMIIICS B CBOEH JKU3HH PEAIN30BaTh.



Bomnpocsl k Hayke

OHEPT'UA

UYro ke AepKUT 3eMITIO, IJIaBAIOIIUI B IPOCTPAHCTBE?
IMogemy oCb BepTHKAIBHO CTOHT, KOTIa OHA BPAIIASTCS M3 CTOPOHEI B CTOPOHY?
UYro Takoe Temneparypa? Uro Takoe Temno? Yro takoe xomon?
UYro Takoe SHeprus?

Yro Takoe map?

UYro Takoe ucrapeHue?

Yro Takoe pacTBOpeHHe?

Yro Takoe coeMHeHNE?

UYro Takoe BIUTHIBaHHE?

UYTo JIEKHUT B OCHOBE ITUX IPOIECCOB?

S S S T S ST I

MATHETU3M
A INogemy MaTHUTHBIX CHJIOBBIX JIMHHUIT paboTaTh ¢ 1ora Ha ceep?
A Tlouemy 3emis BpamaeTcs ¢ 3amajaa Ha BOCTOK?
COJIHLIE
A UYeM CIyXHT CONHIIE, KAK HOCHTEIb CBETA M TEILIA, €CIIH, 0 MHCHHUIO HAIINX YIEHBIX, OKPYyKaroIIee
HPOCTPAHCTBO 3TO BAKyyM?
A TloueMy ra3sl KOHACHCHPYIOTCS C YMEHBIICHHEM TEMIIEPaTyphI?
A TloueMy HeT BpallleHHs, TOTOKA, OTHEHHBIX ra30B B KocMoce BOKpyr COJHIIa, ¢ IpenoiaaraeMoi
Temneparypoii cbie 6000 © C?
A TloueMy CBET 1 TEIIO B TPOIHMKAX OoJee pa3MbITO U Ha Homrocax ceeT ComHia Gomee
MHTECHCHUBHBIH, a JIydICTOTO TEIlIa MeHBIIE?
ATMOC®EPA
A Tlouemy Ha 3emIIe TEIJIO MOAHAMAET BO3IYX?
A TloueMy Tak XONOIHO Ha BEPIIMHAX Top, OHU e Ommke kK ComHiry?
A TloueMy B HAIIUX JOMAaX TEIJIee MO HOTOIKOM H XOJIOIHO Ha IOy, KOTIa HCIIOMb3YeTCsl HCKYCCTBEHHBIH
HCTOYHHK Terria?
A TloueMy MpaMop HOZ ASHCTBUEM TEIIa pacHIUpsieTcs], M He CONPHKACAsICh HH C 9eM CHOBA OXJIAXKIACTCS

JIaeT ycaaKy?

NCITAPEHMA
A TloueMy IyCTBIHH TaK MEPTBBI, HECMOTPS Ha TO, YTO HAa HUX MHOTO Terlia?
A TloueMy BIa)KHBIE YePEIIMIHBIE KPBIIIN BBICHIXAIOT OT KapHHU3a K KOHBKY?
BOJA
[MoueMy rpyHTOBBIE BOABI B CTEHE MTOIXHUMAIOTCS BBILIE TIOBEPXHOCTH 3EMITH?
IMouemy nepeBbsi He THUIOT IO BOIOH , @ HA TIOBEPXHOCTHU Beeraa?
[MoueMy MOBBIIIEHHBIH 00BEM MTPOXOXKACHHE BOIBI Yepe3 CIIOKHOE PYCIIO TOPHBIX PeK?
[Mouemy Bona MyNbECHPYET ¥ JBILIHAT?
Yto momoraeT rpyHTOBBIM BOZIaM, POIHUKAM, OCTaBaThCs Ha CKIIOHAX rop?
[Mouemy, xonomHast BOIa CTAHOBUTHLCS IUIOTHEE U TsDKENee, KaK e ynaeTcst IIONHUMATHCS BBEpX?
[MoueMy pomHHUKM YacTO BO3HUKAIOT Ha BBEICOTE PSIOM C ITUKOM TOPHI?

- - > -

PEKU

[Touemy y pek TeKyIIMX C 3amnajia — Ha — BOCTOK ynoOpeHbI CBou Oepera?

[Touemy y pek TeKyIIMx ¢ BOCTOKA — Ha — 3aIa]] HaCTOIBKO OECIUIONHBI Oepera?

IMoyemy y peK TEKyLIUX C Fora — Ha — ceBep Oepera IIOIOPOIHBI TOIBKO C OHOM CTOPOHBI?

IMoyemy pekr TEKyIIHeE C Fora Ha CeBep, BIAIAIOT B XOJIOIHBIC MOPSI?

IMouemy pekr pacIIUPSIOTCS B JEIBTaX U YCTHIX?

[ouemy dopenb cTOUT Ha MecTe B ObICTPOM OYpHOM IMOTOKE, KaK 10 MAHOBEHHUIO BOJIIICOHON MalOUuKK?

T

MOPS

IMoyemy BOa Ha MOMOCAX HA JHE Teruiee?

IMoyemy OCBeLICHHAS COTHIEM MOBEPXHOCTh Ha MOMOCAX TaK MPOHU3BIBAIOIIC XOMOTHBI?
IMouemy He MOTHUMAETCS Teruiast, IErKasl, BOAa CHU3Y - BBEPX K IOBEPXHOCTH MOPS?
Touemy TemiiepaTypa BOJIbI Ha S3KBATOPE Teruiee?

ToyeMy Tak MPOUCXOAUT, YTO OHA CTAHOBUTHCS XOJIOAHEE C YBEIUYCHUEM [IIyOHHbI?
TToueMy OHa OIATH HATPEBAETCS MO MOTPAHUYHBIM cioeM ot +4 ° C?

Touemy >XH3HB HIKE 3TOU IPAHUIIBI CIIOSI HAYMHACTCS 3a8HOBO?

Touemy comeprkaHHE COMU B MOPE MCHSIETCS?

Touemy cenbib MUTPHPYET Ha CEBEP B 3MHEE BPEMSI?

TToueMy rTyOOKOBOIHBIC PHIOBI CBETATCS?

[Mouemy tertoe Teuenue [onbherpuMa MOKET TONKHYTh XOIOAHYI0 MOPCKYO BOLY B OOpaTHYHO
CTOPOHY H JICpPIKAT €ro MyTh 3a THICSYN KAIOMETPA HaJl TOPAMH U TOJMHAMHE B BHIBEPHYTHIM

= - - >

>



TEMIICPATYPHOM I'PATUCHTE 0e3 MeXaHMYECKOI HOMOHII/I’.>

KPOBb
A TloueMy XOJIOJHOKPOBHBIE JKMBOTHBIE SIBJISIFOTCS. HOCHTENSIMHE 5112 TPOBOLIUPYIOLINE JIMXOPAIKY?
A Tlouemy xonogHas inxopajka (03H00) BCTpedaeTcst B TPOIUKax?
A Tlouemy Témast uxopajaka (Koraa Kujgaer B )Kap) BCTpedaercs: Ha ceBepe?
A Yro Takoe nnxopajka (>kap, 03H00) B J11000M ciydae?
A

IMogemy HamIa TeMITEpaTypa Tella CHIDKAeTCs HIKE HOPMBI IIPH BOCXOKIECHHUH Ha TOPY M HOBBIIIASTCS BBIIIE
HOPMBI, KOTJ]a MBI CITyCKaeMcsi?

Iouemy cepare 6beTCst B Tpymu?

Kro nmaet 3Toi MBIIIITE IMITYIBCHI IS ABIKCHIIS?

I'me HaXOMUTHCS ABUTATEINb IS 3TOTO Hacoca?

IMogemy KpOBB UPKYIHUPYET B HAINX KPOBEHOCHBIX COCYNax?

IMogemy OBITIICHOK MOSIBIISAETCSA B SIHIE B KUAKOCTH, CHadaa Oe3 cepara?

IMogemy MBI ABIINM, THEM H HOYBIO, KOTA CIIMM, H JaXKe KOTZa MOTHOCTEIO 0e3 CO3HAHA?

o

JEPEBbSI
A TloueMy nepeBbs pacTyIIHe Ha CBETy MMEIOT TOJICTYIO KOpY, @ B TEHH TOHKYIO?
A T'me HaxOmUTBCS CepALle PaCTCHHIA?

[M3 "Hamu Beccmpicnennstii Tpyn]

He vmest mpu3HATENBHOCTD U HOAAEPIKKH CO CTOPOHBI PABUTENBCTBA UITH KOTO-JIHO00 B ABCTPHUH, B KOHIIE KOHIIOB K HEMY
00paTHIINCh aMEepUKAHIIBI, KOTOPBIE BRIPA3IMIIH SHTY3HA3M 1 3aHHTEPECOBAHHOCTD B PA3BUTUH €ro Teopun VMrmo3nun,
Buxrop myman, 4To HaKOHEN-TO KTO TO 0OpaTHiIN BHUMaHKe, AMeprKa OblTa Takast MOIIHAS CTPaHa C OTPOMHBIM
HpEeATPHHIMATEIbCKIM HoTeHIHanoM. OH OBUT K TOMY BpeMEHH JIOBOIBHO Pa3paxKeH Ha ITOBEICHHE eBPOIICHIIEB U TO,

YTO OH NIOCTPajal OT UX PyK, U B pazroBope ¢ Anonc Kokaiinu, BUKTop HECKOIBKO 031100JIEHO BHICKA3bIBA:
" AMEpHKaHCKHUI CaMOJIETOCTPOUTENIBHBIN KOHCOPIUYM IPEIIOKII MHe 3,5 MITH. 0/1apoB, aHAJIOTMYHOE IPE/IIoKeHHe ObUTO0 caenano Kanaoi.
"EBporie 3T0 He HYXHO, TaK 4TO Telepb OHa OyneTe npruodpeTaTh, y AMEpHKHU B TpH joporo!” 2

Bce 310 cOBTOCH?, Kak MBI BUIUM, HUUETO U HU KOTZIa HE BEPHYIOCH B EBpoITy, HI B OCTAIEHOM MHp B 3TOM OTHOIIEHHH, 3TO
Obu1a OoINbIIas MOTepsl K HeCcUacThe ISl YeJIoBeuecTBa B erioM. Ho mpeskae ueM nepeiTi K 9TOMY TOCTIEIHEMY TParndecKoMY
SMH30Y ¥ MOMYYUTh HEKOTOPOE TPeICTaBIeHHe O cepe MBIIUIeHNs] Bukropa, paccMOTpUM U IIPEICTaBUTh
€ro HEeMOCPEICTBEHHO INTUPOBAHKH B3sThHI U3 ero Kauru Har 6ecembicnennsiit Tpyn (cMm. crp. 14). 3neck OH mocTaBui psig
BOITPOCOB, CBSI3aHHBIX C SIBIICHUSIMH, KOTOPBIE, BUANMO, HEOBLTH 110 KOHIIA HCCIIENOBaHbI B TO BpeMst. C MOMEHTa ITyOITMKAIH
B 1933 romy, MHOTHE U3 HUX MOTYT TaK)Ke IaTh OTBET, HO HE TaK MOJHO, Kak ObI OH caM, M3-3a eT0 HHOTO B3IV Ha
JKH3HEHHBIE TIPOLIECCHI. XOTsI Mpe/ICTaBIeHHbIe 3/1€Ch 0]l CBOMMH OPUTHHAIBHBIMHI 3arojIOBKAMH, OHU HE B TOH ke
MIOCIIEIOBATENBHOCTH, KaK MepBbIe MICEMEHHBIE MyOIMKalluK, HO ObLUTH OPTaHU30BAHbI B COOTBETCTBUH C TIPEIMETOM U Ooree
WM MEHee B TOPSIIIKe, B KOTOPOM HEKOTOPBIE M3 HUX OyIyT ONMUCHIBATHCS B ITOH KHHTE.

n2l

1.2 Umo cayuunocov 6 Amepuxe

[Mpesxe yeM NPUCTYNHTH K ATOH NOCTEAHEH 1 IUTadeBHOM m1aBe B )ku3HU Bukropa Illaydeprepa, st xoren Obl 3asIBUTH B
caMoM Hadvaje, YTO 3HaYUTeNbHbIE U MOAIAI0IIEHCs IIPOBEPKE MTOAPOOHOCTH ITOTO TIEPUONA, OY€Hb TPYITHO YCTAaHOBHUTD, B
OCHOBHOM IIOTOMY, YTO BCE 3aMHTEPECOBAHHBIE CTOPOHBI TIOCTAPAIUCH HCKITIOUUTH oracke, kpome Kapna [epxmaiimepa
(Gerchsheimer), ¢ kotopsim 51 06cyxaa 31O [Ba qHS. B 1r060i mMeromuiics 00bEMe HH(POPMAIIXH TI0 3TOW TPATCAnH,
€CTh MHOTO TIPOTUBOPEUHBEIX 3asIBIICHUH, TOIMKOBAHUS U CPOK KOTOpBIE, 37 JIET CIYCTS TIOCiIe COOBITHH, pa3rajarh To, 4TO
WMEHHO TPOU30IILIO B TOT MIEPHOA, YCHIIUS ISl BCEX 3aMHTEPECOBAHHBIX JIHII, HEYTaYHBI M BeCbMa MmpodiaeMarudHel. Ha moit
B3IV B KOHEYHOM HTOTe HEPaJOCTHBIE JieNia, OOBICHSIETCS ITIaBHBIM 00pa30M COBOKYITHBIM HEOpa3yMEHHEM, 3a0TyKAeHHEM
Y HEJOCTATOYHBIM Pa3bsICHEHHEM C 00EUX CTOPOH, KOTOPHIE B KOHEUHOM HTOTE 3aBEPILILTICH TTOITHBIM KPaxoM, He TOJIBKO B
OOILEHNH, HO BO B3aMMHOM He TOBEpHH. TpH OCHOBHBIX (haKTOpa, KOTOPHIE IPUBEIH K 3TOMY ObLIH, Bo-niepBhIX, TPYIHOCTH B
TOYHOM OIMCaHNH Ha COBPEMEHHOM si3bIke Teopun Bukropa Illaydeprepa, 4toOb! Apyryue MOIIH MOHATH, KAKHE UMEHHO CHIIH,
JBIDKEHUS ¥ 9HEPTHH, OBUTH BOBJICUESHBI B IPOLECCHl SKOHOMUYECKOTO M MOJIMTHYECKOTO Kpaxa. X 1eMOHCTpalyst B CBOUX
CaMBIX AJIEMEHTAPHBIX (hOpMax, pacKpyIMBaHUE IEHTPOCTPEMUTEIHEHOTO BUXPS, PopMa, KOTopast 00pa3yeTcs Py CITUBE BOIBI
B CTOYHYIO TpyOy, ObljIa COUTEHA CIHIIKOM MPOCTOH U CITUIIKOM 3HAKOMBIM SIBJIEHHEM IS TF0OO0r0 MCCIea0BaHHS.

D70 BBI3BAJIO POCT CKENTHILIM3Ma M HEIOBEPHS B CIIPABEIIUBOCTD TeOpuH Bukropa. Bropast mpuunHa cBsi3aHa ¢ peBHOCTHBIM
oTHOIIeHHeM Bukropa 1 Bansrepa oT BO3MOYKHOTO XHIIEHHS M HCIIONB30BaHUE HICH UMIUIO3UH, PE3yIsTaTOM MHOTHX
HEYyTaYHBIX MONBITOK BUKTOpa , KaK pacckasai r-H "P" BBIICYIOMSHYTOM MUCbMe. TpeThiM (PaKTOPOM CTaJI0 OTCYTCTBHUEC
pabodero MpoToTUIa.

TToka paHo CKHBIBATH CO CUeTOB yyactue npaButenbcrBa CoenuHeHHbx [lItaroB B 1958, uHMImMaTOpoM B 3TOM jieie
6bu1 Kapn Tepxmnaiimep. Pomuncst B 1903 rony B 3HaTHO# cembe B BropuOypre, baBapus, B Mmononocru ['epxiaiimMep mpoBomut
MHOTO BPEMEHH B OKPECTHBIX JIeCax U HaIlel OOIIKii 361K B IOHUMAaHKUE TPUPOIBI, 3HaUYSHUE U (DYHKIIUN IePEBHEB U BOIBI
OYCHB MOXOKa Ha TO, uTo roBopui Bukrop Illayoeprep. B aToit koHKpeTHO# obnactu y I'epxiaiiMepa 1 Bukrop, moxoxe,



656110 MHOTO Obero. [Tokmnas Tepmantmo B 1922 rony, ['epxmmaiimMep mocienoBai 3a BEITOAHBIM Ipenoxeruem. 1o
KOHTPAKTY C IIPaBUTEIHCTBOM Mekcuku ¢ 1926 mo 1935 rox oH mogHIMAaT MEKCHKAHCKOE CeTbCKOE XO3SHCTBO U OHO HAJalIo
BBIPAIIBATh aHaHACH! ¥ OaHaHEL OH TakXKe pa3padoTal U 3aMyCTHI CHCTEMY ITOJlaq ITUTHEBOM BOJBI IS BCETO ropoza
MexwHKo U O37aT MEKCHKAHCKYIO TOPOXKHYIO TIONUINIO, KOTOPast IOJ] €ro PyKOBOACTBOM CTajla H3BECTHA CBOCH
HenonkymHocTeio.  Jlanee mepeexan B Texace B 1937 romy, rne oH XKeHMIICS, MOXET IOKa3aThCs, YTO OH II03XKE CTal
y4acTBOBaTh B KOHTppa3BezbiBarenbHoH nestenbHocTi CLIA Bo Bpemst Bropoit MupoBoii BoiHBI, CKOpee BCEro, B areHTCTBE
CIC (Kopmyc Koutppassenxu - Counter Intelligence xopryc). C xonra Boiitsl B 1945 romy mo 1950 rox oH cTaHOBHTBCS
m1aBHEIM B yrpaBnennn CIIA u orBedaer 3a rpaxkJaHCKOE HMYIIECTBO, JIOTHCTHUKY, TPAHCIOPT U IIPOXKUBAHHE Ha
OKKYITHPOBAHHOH TePPUTOPUH aMEPHKAHCKOH apMUH, U B 3TOH POIH OBLT CaMbIM BIHMATEIBHBIM IPAXJAHCKAM YeJIOBEKOM B
AwmepukaHckoii 30He. BosBparasice k CLIA B 1950 roxy, oH co3ma cBoi COOCTBEHHBIH OM3HEC IO H3TOTOBJICHHUIO METaIlIA H
KOMIIOHEHTOB, KOTOPBIE IIPOU3BOJIATCS B OONBIIOM KonmudecTse 1o KoHTpakTy 11t HACA u U3 KOTOpOii OH yIIel B OTCTaBKy B
Bo3pacte 81 roxa.

B mepBrIe Togs! ocie ero Bo3spamieHus B AMepuky B 1950 roxy, I'epxmraiiMep mocTeneHHo 3aBel TECHYI0 ApyxkOy ¢
Pobeprom JloHHEpOM, OBIBIIMM BiaeneneM JOHHEp MEeTaTypridecKkoro 3aBona B @unanensdun, OonbIoi n
npouseraroled komnanuu. OueHb NaTPUOTHYEH, BEll IOCTOSHHYIO BOIHY IPOTUB NOAPBIBHOM IeATeNbHOCTU B COEIUHEHHBIX
Irarax, Jlonsep B koHedHOM nrore yies B Konopamo-Crpusre, mrrar Konopaso, oueHs Gorarslii yesoBek ( JIngHoe
cocrostuue ['epxinaiimepa 1958 roay oxono 400 mutH. gomt. CIIA). On Taroke ObUT HCIIOTHUTENEHBIM AUPEKTOPOM
®onpa JlorHep, OIarOTBOPHUTENBHOIN OpraHM3aliH, CO3TAaHHOI ero orrioM B @unanenshun B cepeguse 1940-x ronos,
¢orx nccaenoBaHus paka, kotopsiid B 1950-x u 1960-x romax BeIAEISAI TpaHTHl HA 00pa3oBaTeNbHbBIE H IPYTHE
01arOTBOPUTENBHBIC MEPOIPHATHSL.

Ha nporsxennn MHOTHX JieT ['epxmraiiMep cTaHOBUTCS Bce Ooee pa30dapOBAaHHEIM C HCIIOTH30BaHHEM TEXHOIOTHH
B3PBIBHBIX CHIJI TS BEIPAOOTKH 3IEKTPOSHEPTHH U ABIbKeHHs. [IpoaHanm3npoBaB cutyarmio ¢ Beprepom dor Bpayrom, uTo0b!
3aBOEBAaTh IPOCTPAHCTBO PAaKETaMH C JIBUTATENIIMI OCHOBAaHHBIMH Ha B3pBIBE, 3TOT BOIPOC OH 00cyxnan ¢ ¢hor bpayrom
B HACA, I'epxmaiiMep mOCTENIEHHO MPHIIEN K YOKICHUIO, 9TO HEOOXOIUMBI APYTrUe aTbTepHATUBHBIC CHCTEMBI TITH KOTOPBIS
MIO3BOJIAT PELIUTH MPOOIEMBI YITPABIISIEMOro TIOJIETa U OTKPBITH ITyTh K Oe30macHoMY U 9 (HeKTHBHOMY OCBOSHHIO KOCMOCA.
B xozne ux kpenHymeit apyx0bl, ['epxmraiiMep 9acTo BEICKa3bIBaeT 3TH B3WILIBI PodepTy JloHHEDY,
MIPUBIIEKast HHTEPEC MOCIEIHETO B 00bEACHHE CHJI, M KaK OHH MOTYT OBITh UCITONIBb30BaHbl. B koHIe 1957 oTH yoexkeHus
Iepxmaiimep cTan Gonee KOHKPETU3UPOBAHBIM, TpodnTaB 0 Bukrope [1layOeprep 1 MMILTO3MH B HEMELIKOM H3JJaHUH - CKOpee
Bcero, Oykiuere Jleononpaa bpanamrerrepa "Mmmmosus BMecto B3peia”, omydnukoBanHoMm B 1956 romy, xotst [epxmraiimep
He TTOIep KMUBAI TEOPHH KOTOphIe BukTop pa3zpabarsiBa.

ITpwu 1011 Gonee onpenenenHoi nHGoOpMalmy B pykax [epxmaiiMep ¢ BOCTOproM MocBsTHI JJoHHEpa ¢ uaesmMu

Buxkropa Illaybeprepa, motoMy 4T0, NEHCTBUTENBHO, €0 TEOPHU OBUIH TOCTOMHEI AETalbHOTO U3ydeHus. Kpome Toro, ms

yaepKaHHS IPEBOCXOACTBA AMEPHKHN KaK MHPOBOH JIepKaBhl, BaXKHO, UTO M300peTeHIE Takoro (hopMaTa JOKHEI OBITh
paspaboransl B CoequHenHbIx LlTarax, a He B mo0oii apyroit crpane. Cornamasce ¢ 3tuM, JJoHrep npocut [epxmaiimepa
MIPEANPUHATE MEPHI I HEMeIUIEHHOM noe31ku B ABctpuro. Kpome Toro, mpodero, 1 HeMHOTO pasnapaxas [ epxmaiimepa,
JloHHEp Takoke HACTOSIT Ha TOM, UTO OH OyZleT B CONPOBOXKICHUH CBOEr0 (PMHAHCOBOTO coBeTHHKA, Hopmana J{onna, KoTopblii
JIOJDKEH OBbLT OBITH BBEJIEH B 00IIee MpeICTaBlIeHne dKenennny. Yenoek B Hauane 60-x, Hopman donn kpyTwoics
B (DMHAHCOBBIX M MHBECTHIMOHHBIX KpyraxX B Hbio-Vlopke B IOMKHOCTH Ha/IeXKHOTO (PMHAHCOBOTO KOHCYTETaHTa JIOHHepa, ero
(hupma KoTOpOit OH pyKOBOAMII 32 mpeabiayne 10 JIeT Uitk OKOIo TOro, KOTopast IIpHBeNa K Apyxk0e MeXIy IByMs MyKUYHHAMH.
Joma 6611 TakKe aBTOPOM CIIEACTBEHHBIX PAcCIeTOBAaHUH, TPOBEACHHOTO OT MIMEHH KOHTpecca B (DMHAHCOBBIX
CTPYKTYpax, aAMHHICTPATUBHBIX IIPOLEAYP, HAIOTOOOIOXKEHHS U T. 1., KaK IOPUAMYECKHX, TaK X MOIICHHANIECKIX
NISHCTBHIA, U3 Pa3IMYHBIX AMEPHUKAHCKUX (POHIOB U OpraHU3aIHi.

TTo cnoBam I'epxmaiimMepa, 3T0 HCClieMOBaHKE, XOTS 3aBEPIIWIIOCH U MpH nopaepkke Konrpecca, He ObLTO
OIyOJIMKOBAaHO, TOTOMY Kak orueT JloHHepa, u cBs3u [epXxiraiiMep ¢ ero Ou3HeC 3HaKOMCTBY, XapaibaoM B. Torrenom
(HeKoTOpBIE CBEAECHMS YTBEPHKIAAIOT, UTo I epximaiiMep (axriuueckn paboran Ha Tortena), cobcrBeHHUK Bammunrron Iron
Works Inc, B Illepmane, mtat Texac. OH Tipeanonoui ToTTeHy, 4To JTUTEHHOE TPOU3BOACTBO, H3TOTOBICHHE
TpyO M pabOThI TOYHOTO MALTHHOCTPOCHHUS OylIeT UIeaTbHBIM MECTOM JUTSI Pa3padOTKU U TUPAKUPOBAHHS
yerpotictB Bukropa. MaTepec TorTeHa ObLT TYT e MPOSIBIICH, U OH COMIACHIICS, YTOOBI HCTIOh30BAIUCH €TI0 TTOMEIIICHUSI.
Bce 310 ObII0 Opranu3oBano, [epxmaiimMep u JJoaa coobiman Bukropy o cBoeM mpeacTosiiemM
Busurte. [Toner Bo @pankdypt B cepeaune anpens 1958 roma, oHM COUIN U B3SUTH TaM aBTOMOOMIIB C BOIUTENIEM OTIIPABUIIMCH
B Jlunm Ha J{ynae, rue sxun Bukrop.

TTocne npuercTBus, Ha KotopoM Banbsrep [llaydeprep Taxke npucyTcTBoBal, [ epxmaiiMep Hauall OObSCHSTH 1IEJIb CBOETO
Bu3uTa. [0OBOpS 1O HEMEIIKU ¢ GaBapCKUM akIeHToM, [ epximaiimep ckazan Bukropy, "CrapuHa™ Tak OH cTall ero Ha3bIBaTh, YTO
JaJiblie oopariaics Tak ke Pooepr JlonHep, aMepuKaHCKUE (UHAHCUCT 3aUHTEPECOBAH B OBICTPOM Pa3BUTHUHU M MPAKTHYECKON
peanu3anuy Teopur BHKTOpa OCHOBAHHOM Ha MUMIUIO3HH, IJIS1 9THX IIENIeH TOThI OBUTH MPENOCTaBUTh TIOYTH HEOTpaHMICHHBIC
cpencrsa. ['epxmaiiMep pacckasbiBall, YTO B TO BpeMs Koraa oHu mocemany [aydeprepoB, OH Ka3alicst, B COCTOSHUU
TIOBBIIIEHHON TPEBOTHY O LINMMOHAXE W HAOMIOIECHHH, aXKe B BEIpaXkasl 00ECTIOKOEHHOCTS T10 TIOBOAY JTMYHOCTEH
Y HAJIM9We HeMelKoro modepa 1 ruaa, KOTOpbIid ObII OCTaBiieH Ha ynulle. BcmomuHan o ero 9-mecsiaHOM JIonpoce U

HaOITIOIEHUs aMePUKaHCKOM pasBekoi B 1945/46,romax, korma Bansrep Illaybeprep Takske ObLUT IOABEPTHYT AOMPOCY, BukTop
OBLT yBEPEH, YTO OHU BCE €IIIe CIEAT U BhIpa3Hil Iiydokoe OecriokoiicTBo I'epxmaiimepy. Ha ato Tepxiaiimep 3acmesiics, u B
TO K€ BpeMsI IPEJIOKII, y3HaTh. B nepenueii uactu goma [llaydeprepoB Haxomuics TeaedoH, OH MTO3BOHUI B YTOIOBHBIM



PO3BICK aBCTPUICKON MONUIMU. DTO IPOU3BEIO rApaHTHIO TOro, 4To HU Bukrop, Hu Bankrep He HaXoAWIUCh O],
HaOmrofeHneM, Brukrop Bee emte Oecrokomcst. XopoIro 3HAKOM C aMEPHKAHCKAMH CIIEICITYKO0aMH, Kak OBIBIIIIH
agmuHHCTpaTop coocrBerHocTH CIIIA, Tepxmraiimep crs3ancs ¢ ornenenueM OBP B ['epManny, MpoxeMOHCTPHPOBAB TEM
CaMBIM OMM3KOE 3HAKOMCTBO C pa3BenKoi. [epxmmmaiiMep caM IpU3HAET, YTO B PETPOCIIEKTUBE ITUMHU OTarvMH HAMEPEHISIMH,
BEpOsITHEE, ClIeTal CKOpee BCETo TS IIPOBEPKH U MOATBEP K ACHNUS mofo3peHuit [llaydeprepos, 4eM pa3BesTs HX.

Bce 30 mponcxonmio B To BpeMs, korna Bukrop O5UT BoBIIEUEH B IPaBOBOIL CrIop Ha 3anbI0yprckoM palioHHOM CyIIe,
9TOOB! BOCCTAaHOBUTH HEKOTOPHIE MAIIIHBI, KOTOpEIe eMy nopyurit CebacThsiH XypHepy, podeccop MeXaHMIeCKOH HHXEHEPHN
B 3ambI0ypre U3 MOMUTEXHIIECKOH MIKOIBI, MMOCTPOSHHBIX JJISI Hero. DTH yCTpoiicTBa OB HabHEeHIIee
pa3BHUTHE JOMAIIHUX-TEHEPATOPOB MOLIHOCTEH Mokaszansl Ha puc. 1.3a u 1.3b, xotopsle, o BUANMOMY, pa3opBainch
IpH IIePBOM BIIIIOYEHH. 13-3a IPENSTCTBHI MITH IEpeTsHKEK B CITHPaieil OCHOBHOH TPYOBI, CHIIBHOE JaBIICHHE OBLIO
CO3/1aHO B HUX, BMECTO OXKMJAEMOI0 BCAChIBAHMS, B PE3YIbTATe OHU B30PBAIUCh. TpuU NepeenanHble MOENH, 110-

BUIIMOMY, TIOCTPOEHBI C HCIOIB30BaHMEM KJIallaHa cOpoca JaBIeHHs, OHA U3 KOTOPHIX Y BukTopy, ABe npyrue Moneny Obum
OTIAHbl B BUJE KOMIIEHCALIUH PAcXOi0B XypHEDY.

B xone meperoBopos ¢ Llaybeprepamu crano sicHo ['epxmaiimep u J{oma, 9To OHUM OBLIH HE TOIEKO CTOPOHHHKAMH,
3aUHTEPECOBAaHHBIMU B Pa3BUTHU T€OPUM UMILIO3UU Bukropa. A psia Apyrux opraHu3aluil, B TOM 4UCIe HEKOTOPbIE
MIBEHITapCKUe HHTEPECH], TakKe B MpoIiecce IeperoBopoB A yeTporcTB Bukropa. XKemast mocraBmit kpecT Ha JIF000M
COpeBHOBaHMH (KOHKypeHTax), I'epxiuaiiMep yroman Bukropa 3aBepeHHsIMH O TOM, KaK TOpa3zio mpoiie Obu1o
05! mOTy4InTH OONBITHE CyMMEI JieHeT Ha nccnenoBannit B CoenuHeHHsIX [lTarax, gvem B EBporne, e Tak MHOTO emie
IIPECTOUT HAIIPABUTh CUJ Ha BoccTaHoBieHuUe. [IpuBons npumeps! ['epxumaiiMep u Jlong, 3aTeM npocuian Bukropa npuexarsb
B AMepHKY, 9TOOBI 3aBepIINTH paboTy CBOSH JKM3HH, YKa3bIBast HA TO, YTO MCTOPHUECKH AMepHKa He pa3 IoKa3aa, 910
OHa TOTOBA NIPHHATH HIEH CINTABIIHecs yronmuueckuMi B EBpone. Kpome Toro Bukrop n Bansrep paboramu Hag
pelIeHHeM POoOIIeMBI, PelIeHIe KOTOPBIX, HECMOTPSI HA MHOTOYHCIICHHBIC MICCTIEIOBAHMS JTABHO OCTAIHCh HEPEIICHHBIMH, a
MMEHHO MPOM3BOJICTBO (reHepanuu hakTHueck) CBOOOIHOMN SHEPTUH.

DrHAHCHPOBAaHHE TAKUX UCCIIETOBAHUN U pa3pabOTOK MpeAcTaBisieT HeKoTopble mpobmeMsl B CoenuHeHHbIX [llTaTax,
OJIHAaKO, Ha 3TOT pa3 OIMEPaTUBHO HEOONBIIOH MPOTOTHI OBLT YCIIENTHO OCTPOEH, TO cpasy ke OyIeT co3maH
HCCIICIOBATENBCKHI (DOH/I, B KOTOPOM MHJLTHOHBI CBOOOIHBIX OT 00IaxeHust (OFOKETHBIX) JOJLIAPOB MOTYT OBITH
WHBECTHPOBaHEI. [epxuraiimep 3aTeM oOBSBUII, YTO TaM ObLIA TOTOBAa MHKEHEpHAsi MacTepckast B Texace M TOTOBa M JkelaeT
pa3BHBaTh M CTPOUTH MAIIMHBEI BUKTOpAa.

Ero nnTepec npoOynuics, Bukrop mompocui BpeMsi, 9T00BI paccMOTPETh UX Mpemiokenns. [locie Buxrop u
Banbrep o0cyxaanu mpeuiokeHns] MEXXTy COOOH U ¢ He 0XOTOH coracuiics BUKTop, MOTOMY 9TO OH JIEHCTBUTENLHO HE
XOTeN MOKKAaTh ABCTpHIO, BUKTOp 3aTeM fan npeasapuTenbHoe coracue. [0 ICHXomornieckuM TaBiIeHHeM |
CITyXaM KOHKYPEHTOB U OI1acasich B YCIIEIIHOE 3aBEPUICHUS UX y)Ke IPeBapUTEIbHBIX TieperoBopos ¢ Illaydeprepamu, Ha
cnemyromuii nens ot npemiokiit Bukropy $ 15,000 B aBaHCOBBIN MLIATEXK 32 €r0 HEKOTOPYIO HHPOPMAILIHIO O
MOJIENSIX, CyMMY, 9TO BukTop panee mpocwi, 9To0bl 3ariaTuTh XypHepy. [IpeanpraumMast 3TOT Iiar, 3aMeTuM, 110-
BUAMMOMY J107/1 IPEBBICHIT CBOU TTOTHOMOYHSI, [TOTOMY YTO OH HE 00JIaiall CpeNCcTBAMHU IS TPEIBAPUTEIHHOTO
aBaHca. [lepcriekrrBa Bukropa, 9T0 OHM TBEpI0 HAMEPEHBI pa3BUBATh UMILIO3HIO B AMEpHKE, U eMy HIUIEro He Mpeiiarajin
TIONINIMCHIBATH, TIOKa OHH HE BEpHYIHCH, [ epxmaiivep u Jonn mocnemmu odpatao B CILIA mis meperoBopos ¢ Pobeprom

JloHHEpOM U 3aBepIieHus co3anus MexaHn3MoB. [IpocTo 1o orpe3na, Bukrop npemynpenun ux o ToM, 4To: S He sSBusioch
HH TEXHOJIOI'OM, HU MHKEHEPOM, BCé, YTO s MIOHUMAIO ITPUHIIAIIL. S MOT'y TOJIBKO COINTaCUTBCS IPUHATH YCIIOBUST COGJ’IIO[IeHI/Ie OITPEACIICHHBIX yCHOBHfI,

TaK KakK s1 HE O4Y€Hb XOPOLIO cebst YYBCTBYIO (1)I/IBI/I‘I€CKI/I, U g HE JyMaro, 4TO i ,I[ef/,ICTBI/ITeIII)HO TOTOB Ha TSDKEJIOC ITYTEIICCTBUEC :

03aboueHHOCTh BUKTOpa B 3TOM OTHOIIEHHH ObLIa 000CHOBaHHA, Ha €ro (PU3NYECKOE COCTOSHHUE B TO BPeMsi OBbLIO
He xopomuM. [ToMrMo cTpaganuii ot SMpHU3eMbl H OONBEHOTO CepIIIa - PE3YIBTaT €ro MOIYyYEHHOTO OMBITa B BOGHHOE BPEMEHH,
TpebIAyIIeH 3MMOI PUHSUIIA OTPOMHBIE TIOCIIEICTBYS, OH TOHMMAJ U YyBCTBOBAJI, YTO Y HETO OCTAJIOCh MaJlo BPEMEHH,
4yTOOBI KHTh. B OTBET Ha 3TO OBLIO CPa3y Ke MPEIOKEHO BUKTOPY, €ro JOMKEH COMPOBOKIATh aBCTPUIUCKUIA Bpad, B
KOTOPOM OH OBLT YBEpEH M KTO OyIeT yXa)kKuBaTh 32 HUM, BCE PAacXoIbl OIUIAYMBAIOT aMepUKaHIIBL. Ha 3To mpemnoxeHne
Bukrop o0panoBancs, 1 B KOHEYHOM UTOTE BKITIOYHUTH B 3aKOHHBIE MTPaBa COMPOBOKAAIOIIETO CBOETO ChIHA, TOKTOp Bambsrep
JIyn6.

Uepes neckonpko aueit B gome Jlornepa B Konopamgo-Crpunrc, ['epxmaiimep u Jlona npeqocTaBuin MOTHBINA OTYET O
coObITHsAX B ABcTprn. Corarasichk ¢ TeM, 4TOObI pa3pelinTh OIIaTy npeiiokeHHyo JlonaoM B omHoM oobeme, JJoHHep
TaKOKe XOTel TOOUTHCS, YTOOBI OKYITMIIUCH €70 MHBECTUIIMH U MOIMPOCHII CBOETO aJBOKATa, COCTABUTH KOHTPAKT JULS
BO3MOXKHOTO noxnucanre Bukropom. CyTh 3TOr0 J0roBopa TpedoBasioch npusHath BukropoM B nonyuenus 15000 nommapos
CIIIA, kotopsie OymyT BBITUIAUCHBI B ICHSKHOW (hOpME B KaueCTBE MIEPBOHAYAILHOTO B3HOCA Ha IpuodpereHue JloHHepa,
xoHcopuuyMa Jlomna u I'epxiraiimepa Bcex COOTBETCTBYIOIINX TAHHBIX, KOHCTPYKIMH, YePTEX U MOZIEIH, CBI3aHHbIC
¢ Teopueii Bukropa umiuiosuu. Bansrep Ilay6eprep Taxke nonyauts 10 $ 5000 B 10 ke Bpems.

Bepuysuiucek B EBporty B Hauane mast, ['epxmaiimep u {ona moexanu B JIuHIE B OElIOM JABYX MECTHOM
crioptuBHOM aBTOMOOMITe Mercedes, koropsrii I'epxmaiimep Ky o npubsitin B I'epmanuto. Hatins mesmoposoro Bukropa,
KOT7Ia OHU MPHUOBLIK, OHH MOJHSIIM €T0 U OPraHU30Balu ero nepeBos B baa-Nuuib. 3neck Bukrop ObUT MpUKperieH
K BUJUIE HEJTAJIEKO OT TOPOAA, T7e OHU MOIIH OBl CIIEUTH 33 HAM, TIOKA €TO 37J0pPOBbE YIYyUIIAeTCs, a TAKKe MPEIOTBPaTUTh
nro0ObIe TanbHEHIIe KOHTAKThI ¢ BOBMOXKHBIMU KOHKYpeHTaMu. [IepBbIM Ha moBecTKe IHsI ObLT 10roBop. B HeM roBopmitocs,



910 npedsiBanne Bukropa B CIIIA Gyner Tormbko B TeueHue 3 Mecsines, u uto Bansrep Lllaybeprep, Gpusmux n MaTeMaTuk,
JIOIDKEH OBLI COIIPOBOXKIATH CBOETO OTIA i MOXKHO OBLIO OBI 0XKMAATh, YTOOBI OCTATHCS Ha TOA B LENAX OKA3aHUS TOMOIIH

B HAayJHOH MHTEpIpeTarmy uielt Bukropa aist KOTOpBIX 9acTo He MpU3HAeTCs HaydHas TepMuHonorus. Eme onro Heobxommmoe
ycIIoBHe, 4T0 BHKTOp maeT paspelieHie Ha Bce HEOOXOIUMYIO HH(OPMALIUIO M YCTPOHCTBA, HEOOXOAUMBIE JUIS YCIICTITHOM
peanu3aryu miana "TIpoext VimMmnosus”, 9ato6s! onu O0b11n nepenansl B CoenuHennsle LItarst. [Ipexxae uem naTh cormacue Ha
MOJIIHCAHNE IOTOBOPA, 3aMETHM, OrOBapHBaeTcs, uTo Onmms3Kuii apyr Bukropa Anouc PerHep u upe3BbraaifHO

OflapeHHBIH clrecapb KOTOPBIi M3TOTOBIIT HEKOTOPhIE U3 YCTPOHCTB BukTopa, MOmKHE! OynyT BeIBe3eHBI B CoeHEHHbIE
Ilrarsl, 9T00BI cOTpyIHUYATE ¢ BikTOpOM B co3manmu Mozenei. 3apmnara Penrepy B 3Toi CBA3M NOMKHA OBLIA OBITH
BBITUTa4YeHa JIOHHEPOM WM MeTaJLTypruaeckuM 3aBofoM Bamrmarron. CormacuBmmce ¢ TpedoBanmsMu Brukropa, B epBoit
9acTH JIOrOBOpa HACTAMBAIOT HA MOITHOI CEKPEeTHOCTH, OT Bukxropa u Bankrepa Tpe6oBanoch To, 4To OHH TOJKHEI OBLIH B
JaTbHEHIIeM MOJIep>KIBaTh MOMHYK0 CEKPETHOCTH, OBLI moxnucaH 9 mas.

Bo Bpems oxumaHUs BBI3IOPOBICHIS BrukTopa, BOCCTAHOBUTE OCTAaTOYHO JUIS MYTEHISCTBHISA U JIydIe O3HAKOMUTHCS
¢ ero uaesmu. I'epxmaiimep u Jona mponomkaroT IeperoBopel ¢ Bukropom 1 BansrepoM exenHEBHO pa3roBapuBaiu CHavyana
¢ BukropoM yrpom u Bansrepom nHéEM. X0Ts yrBepKaanoch, 4To Buast Bukropa u Banbsrepa no oraensHocTy,

OBLIO IPeTHAMEPEHHBIM, OBIIO TOpa3io Hoee BEPOATHO, CBA3aHO C TEM, UTO 340pOBhe BrkTop OBLIO IydIle B yTpeHHHUE Jachl
U TO, YTO HE OBIJIO JOCTATOYHOTO IIPOCTPaHCTBA B Mepcenece Ooree ABYX 4eNIOBEK He YIOOHO.

B ux yrpeHHHX pa3roBopax 0 M IOCIe 3aBTpaka, Bukrop momeitancs paccka3ars BCE O €0 TEOPHH HMILIO3UH H
KaK OHH MOTYT OBITh pPean30BaHbI IPAKTHIECKH, [ epXimaiiMep pU3HAET TO, YTO OH OBIT OYCHB BIEUATIICH C IMUPOKAMHI
3HaHUSAMH BHKTOpA 0 JIeCHOM X035H1CTBE 1 BOTHBIX PECypcax, XOTS U He TIOHIMAeT €T0 IOAPOOHOro 00bsICHEHHE NMIIO3HH. Bo
BTOpOI1 MIOJIOBHHE JTHS BHUMaHHUE JIBYX aMepHKaHIle oOpamaeTcst K Bansrepy, KOTOpbIif, CChITasCh HA XOPOIIUE 3HAHKS 10
(m3rKe, B OCHOBHOM pa3pabOTaHHBIE Ha €TO AEATENEHOCTD B CBSI3H ¢ "3eneHbIM (poHTOM", IBIKEHHE KOTOPOTO Ha9aIoch ¢
Buxropom B Hagasne 1950 oTKpbITHS OOIBIIIOTO I€COBOCCTaHOBUTENHHOTO MaciTada. Takum obpazom
Tepxmaiimep u Jlona mocrenenHo nomyamin 0oliee KOHKPETHOE MpeNcTaBiIeHne o ToM, uTo [laybeprepsl MOTYT IPETIOKHTS.
B momnx 6ecenax ['epxmaiimMep, TOBOpHII, 4TO, IO €0 MHEHHUIO Bajbrep He 3HaI U MHOTOTO HE MMOHMMAJI B TEOPUH CBOETO OTIIA.

Xors [epxmraitMep OTHOCHTETFHO XOPOIIO pa3oHpasics B 0OIIei KOHLIENIMY UMITIO3UH, a TaKKe UMel Oolee TITyooKoe
MOHNMaHHE TIPUPOAHBIX MPOIECCOB, XKU3Hb Jloama Oblna mocBsmieHa puHaHCaM 1 HHBecTHImAM. [TosTomy Jloan 65u1
Herpo(eCCHOHATIOM B XO/Ie 9TUX OOCY)KICHUI 1 HE B COCTOSHUHY MIPUHUMATH KaKHe-TI00 3 PeKTHBHBIE NEHCTBUS, HE
nonarasick Ha MHeHue [epXmraiimep Kak Io CyIecTBy 1 000CHOBAaHHOCTH Unen Bukropa. Takum 00pa3oM, UX POk MOCTEIEHHO
00patuTh BCIATh ¢ [epxmmaiiMepoM, OH HOTyqrIT Ooee IIIaBeHCTBYIOIIee MOToKeHNe. B HEKOTOPBIX OTHOIICHHUSX, 3aMETHUM
Jonnx urpain 6omee BaKHYO poib B obecriedeHny [llaydeprepos B Amepuke, ueM [epxmaiimep. Ero
CITOKOMHBIN, OTKPOBEHHBIN M HCKPEHHHUH XapakTep BIOXHOBWII [1layOeprepoB yBepeHHOCTBIO M ATO OBLJIO IO CYIIECTBY U3-
3a HETO, YTO OHU B KOHIIE KOHIIOB COITIACHIIICH B AMEPHKAHCKYIO Iperoanio. [IpuMepHo depe3 TpH HeJenu eperoBopoB 1
OIIYIICHNE YITydIIeHHs 30pOBbs, BUKTOp, HAKOHEI[ COrNTacuics oeXaTh, HO BHOBh KATETOPUYECKH 3asBUTb, UTO!

"TonmbKo OHO JIET0 3TO TIIATEILHO pa3o0parhes. Bee 31o 1emno He Goee Tpex MecsIeB, TOINBKO TPU MeCsIa U HE OTHOTO
24
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B nauaine utonst Buxropy n Banbrepy ObUTO IPENTIOKEHO 3aIIONHUTE BCEOOBEMITIONIYIO aHKETY C IIENBI0 TIOTYYEeHUS BU3 B
Coenunennsie [Itatel. Bekope mocie storo 17 urons, 3a 10 gHe# 10 UX 0The3/1a, OHU MPUOBUIA B aMEPUKAHCKOE
KOHCYJIBCTBO B 3aubIOypre 3a Mmory4eHne HeOOXOMUMBIX BU3 IITaMIOB B acnopre. Yepe3 10 MUHYT nociie ux npuOBITHS, HX
nacnopTa ObuUTH Bo3BpamnieHsl M. [loxkanu pyku mocie GpopManbHOCTEH, OHY OBUTH 3aBEPILEHBI, TYT KOHCYI ITO3PaBIII HX C
yeTsIpexiyieTHel Bu3oil. M Bukrop n Bansrep Hanum B 3Ty (hpasy BecbMa TPEBOXKHOM, BOTIPEKU MEPBOHAYATEHBIM
COMIameHusM, B KotopoM Banbrep nomxkeH 0b1Th B CoennHeHHBIX LlTarax Tonpko oauH roa, 1 BUKTOp B TedeHMe BCeTo
TpexX MECALEB, TO TEIePh OKa3aJI0Ch, YTO UX MPUCYTCTBHE TpedyeTcs B TeUeHUe YeThIpeX JieT. Ha 3Toii paHHe# craauu aena,
9T0 00CYKIANIOCH MPOIOIDKEHUE X MPeObIBaHUS HE MOKET HU B KOEH Mepe OTPa3UThCS Ha TOM, UTO OBLIO Ha CaMOM
JieTie, TUTAaHUPYEMbIM B TO BpeMs, [TOTOMY YTO BAJTIOTA YacTO BBIIASTCS TONBKO TeM y KOO BH3BI Ha YeThIpe rona. TpeBora

[TaybeprepoB., a Tak »e OCHOBaHUE C UX TOUKU 3PEHHUS U3-32 UX OTPaHMYEHHOTO OITBITA IYTEIECTBHI ITOCIe
BOWHBI, TIO3TOMY OCHOBaHHi OCCTIOKOUTHCS HE OBLIO.

C 18 utonst 3T0r0 rofa Ha pockOy [epxinaiimMepa u 3a ero cuet, Banbrep nmpucTynun coopaTh BMECTE BCe
MIPOTOTHUIIBI, pab0oYre MOJENH, TOKYMEHTBI, IPOSKTHI, YEPTEKH, MATCHTHI, B JTF000H (hopme, KOTOPYIO OH ayMal, OyiaeT
MaTepraIoM ISl UCCIEAO0BaHHS M Pa3BUTHS SKOHOMHUUYECKOTO M TIOTUTHYECKOTO MepeBopoTa. OHM ObLIH B KOHETHOM
WTOTE YIAKOBaHbI B KOPOOKH H SIIIUKH M HAIIPABISUIACH TI0 MOPIO B BammHrToH Ha Merammdeckoe mpon3BoAcTBO VHK
B Texace, rie Bukrop nomkeH ObUT U3roTOBUTH yeTpoiicTia. [lepen orbesnom B @pankdypre mpruodpen HeoOXonuMbie
aBuabuiersl, [epxmaiimMep mocoseroBai [llayoeprepam ocTaBUTH BCE TPAIUIIMOHHYIO aBCTPUICKYIO OICKTY, ' HAIIMOHAIbHBIN
KOCTIOM, Y MY)KUHH — 3TO «TpaxTeH» ', 'KoKaHble ITAaHBl ' | T. A., TOCKOIBKY OHHU OyIyT He TOIXOISIINMHU IJIsl KJIMMara B
Texace. B meransx HopManbHAas OAEK/a TTO3BOJIUT TAKKE UX JUCKPETHOW U HE3aMETHOW MHTETPAIMU B aMEPUKAHCKYIO )KH3Hb.

25 urons Bukrop, Bansrep u nokrop JIyn6 u3 Jlunmna Bo @pankdypt npuObUIN Ha Toe3/ie. TaM OHH BCTPETHITH
Tepxtuaitmepa u Jlonaa, Kotopbie MpUObLIX B THS HA3al, U ObLIH TOCEICHBI IPHHAICKAIINI aMEPHKAHI[AM OTENe Ha HOYb.
B 10 yacoB Bedepa CIEAYIOIIETO IHs BCE TISATEPO Cell Ha peiic AMepukanckue Asuannaun (Pan American Airways) u Obuti
JIOCTaBIIEHBI 0€3 OCTAHOBKH B Hblo-ﬁopx, CpaBHUTEIBHO HA HU3KOM BBICOTE, 3Ur3aroo0pasusblii monet ot 11 10 13 vacos B
3aBHCHMOCTH OT BCTPEYHOIO BETPA, 32 KOTOPBIii BHKTOp, B €ro 60JIE3HEHHOM COCTOSIHHH 3[0POBbsI ObLT OBl H3HYPHTEIbHBIN



nepeneroM. 3xeck JJonn pasmectun 1laybeprepos u a-p Jlynba Ha 1Ba-Tpu JHS B YHUBEPCHTETCKOM Kiryoe Ha 1 3amanm 54-
s crpurt, Jlomx ObLT direHOM KiTyba, ¢ TeM Y4TOOBI HO3BOMHTE BHKTOpY onpaBuThCS OT onroro nepenera. Ha cnemyrommit
JieHb, a BukTop ocrancs B cBoeif komHare, Bansrep nomrern Ha o3HaKOMIICHHE U OBLT IIPUITIAIICH HA BepXHEH Taxk

3manus Ommaip-Credit. Ha 30 urons ObUT IpoBeieH MaJIeHBKUH IIPA3THAIK B YECTh CEMBJIECAT TPETUH ICHb POXKICHHST
Bukropa. Panee 3asBuB, 4TO OONBIIOI OaHKET cocTOsUICS B MX 4ecTh B Toprosoit nmanate CIIIA, IepxmaiiMep oTkazaics
HA OCHOBAaHUH TOTO, uT0 JloHHEp ObI M30€erai Mr000ii TaKO! peKiambl (OIIACKH).

Korna nmpumno Bpems orbe3na B Texac 1 ntomnst o, KOTOPBIH K0 CHX MOp OB HX IIOCTOSTHHBIM CITyTHHKOM, IO BCei
BUIMMOCTH He OyIeT UX COmpoBOXaaTh. B Gecrieanom pasroBope ['epxmraiimepa, Banbsrep y3nan, urto Jomn nomken
ObITh yBONEH JloHHepoM. Jlomma caMoro TOIBKO MOCTaBHIIM B H3BECTHOCTH 00 3TOM IMPHMEPHO Yepe3 TpU
Hezenu nocite npuosITust Hlaydeprepos B Texac. [Ipuauns! yBonsHeHust Jlonny He M3BECTHEI, HO Ta3eTHas cTaThs or 21
asrycra 1959 rona B 6romnerene Temerpad Komopano-CrpuHre ects order o ucke mporus JloHHepa, B kKoTopoM Jlomn xoren
Beicynuth $ 100,000 B Ka4eCTBE KOMIIEHCAIIMK 38 HE3aKOHHOE YBONIbHEHKE. He 3Hast 0 CBOEM MPEICTOAIIEM YBOIBHEHNH,
Jonx npuctynmin K opopMIIeHII0 IMMUTpai Pernepa u ero skensl B CoenrHeHHbIe [ITaTsl, kKak 910
HPETyCMOTPEHO B KOHTPAKTE, MOAIUCAHHBIM B JInHIe. B 31oif pabore oH, BHANMO, TPOCHI MOMOIIH IPOTAIHUTh Odepelb B
BBICIIIHIX 3IIEJIOHAX BIACTH B IIENISX YCKOPEHUS BOIIPOCa, a He JaTbHEHIINH IIporpecc CAeaH Ha IMPOEKT 10 IOTydIeHne
npuOsUTH PeHHEp. DT0 3aHAI0 3HAYUTEIHHO OOMIBIIE BPEMEHH, YeM OKHIATI0Ch, M3-32 BOSHUKIIIHNX OMPENeTICHHBIX Pa3IHIHBIX
HapyIICHHUH, 9TO IPHUBEIIO K 3aeprkke MpuoObITHs Pernepa B Texac 1o 3 ceHTAOpS.

Iepen nocaaxoi B caMoneT AMEpUKAHCKHE ABUATUHUI

(Puc.1.4), Buxrop, Bansrep, n-p JIyn6 u I'epxiaiimep 3atem BbuieTenn 6e3
nocaaku HoH-cTon B Jlanmac. Korna onu mponeranu Haz cepeanHoi
3aIaJHBIX TOCYIapCTB, BHKTOp MUMOIETHO TIOCMOTpEN Ha YHBLIBIH
Ommxaifmmii 6e3necHol mei3ak HaXONAIIeHCs CHU3Y, KOTOPBIH OBLI

yCestH 371eCh M TaM CKBOKUHAMH M BBICOKUMHU BOIOHATIOPHBIMA

OanIHsAMH, BCE B CKBAXMHAX BHICOKHX BOIOHAMOPHBIX OAIIHSX, BCE 3TO
BBI3BaJIO HeronoBanue: "Kakoit B 3ToM cMbIcn? C OHOIOTHYECKON TOUKH
3peHus TO, 4TO TaM 3To ymuparomume 3emiau. Boma. [lousa, eciin oHa, 3emus,
Takas cyxas, Kak ropsdas muura! Bel He pencTaBisere Hu Malleliero
TIOHSITHSA, YTO Takoe Boa! Bona npuHaanexut BHyTPEHHHM CIIOSIM 3eMITH, a
HE MOBEPXHOCTH. YTO B 3TMX BOAOHAIIOPHBIC OAITHSX YK€ HE BOJa, OHA
orHenHas!>"

IIpuexas B Jlannac oHu BeTpeTwnu ceMbo Iepxmaiivep u Xapansaa B. Tor
TEHa U IPHEXaIN B PECTOPaH, 9TOOBI HOECTh M OTAOXHYTh

OT HyTelecTBrs. B oXknmaHny penreHns B OTHONIEHHH MX OKOHYATEITBHOTO
pasmemmenus, [llaybeprepst u a-p Jyn6 mpoBer aBa WK TPH

nus B Morene B [llepMan, mpexae 9eM KoM(pOPTHO YCTPOUTHCS Y
Xapamnbaa ToTTeHa, B KPYITHOM C KOHIHUIIOHEPAMH PaHIO 0ME ¢ OaCCHHOM
OKOJTI0 3 MIITB OT TOpoza. PexomeH1oBas, 4ToOBI OHHM OTHOXHYIIU H

: aKKJIMMaTH3UPOBAIIICH B OXXHUIaHUN IpHe3sa PeHrepa, 31ech oHH ObITN

Fig. 1.4 Viktor Schauberger embarks for Dallas o0ecre4eHbl BCEM HEOOXOIUMBIM,
BKJTIOUAs TenedoH, IoBapa M MalIuHEI ¥ MIoep BOUBIIHNX UX B TOPO,

Korzia 31o Heobxoanmo (puc. 1,5).

3a repBBIe TPH HEIENN B OXHUIAHIHN IPHOBITHS PerHepa, ['epxmaiiMep mponomkan U IeITAICS HOTyIHTh Ooee nrydoKoe
noHumanue unei Bukropa. Kak yxe ynoMuHanock paHee, OIHAKO, A3bIK U TEPMHUHOIOI U, UCIONAb3yeMble BukropoM ms
OITFCAaHMs JUHAMHKI UMILTO3UH U (hyHKIIHOHHPOBAHNUS €TO MAIINHEI OBLIN OY€Hb TPYRHBI 711 IOHUMAHNS, B KAKOM-
160 KoHKpeTHOM 00pase. Kpome Toro, BUKTOp ITOCTOSIHHO TOBOPHII TO, YTOOBI
HOHATB BCE 3TO MPABUIIBHO HEOOXOIMMO, UTOOBI ACHCTBYIOIIAS MalllMHA JOIKHA OBITh
u3ydeHa. JToro He CIydHIochk. BansTep mo-BuanMoMy He HCIONB30Ball BOOOIIE B
TF000M M3 3THX 0OBSCHEHHI 100, TOTOMY UTO B TO BPEMsI
OH TOX€ OBIIT HEOCTATOYHO 3HAKOM C TEOPHSAMH OTIA U UX peanu3areil. B
pesynerare I'epxmalivep oOHapyKHI ONMHCaHKE MporeccoB Buxropom
UMILTO3UH 1 € BhICIIEH (hOpPMBI aTOMHOMN SHepruu Bee Ooree He MOHATHBIM, 3TO Oblia
abpakagabpoii kak oH ormcan e€ MHe, cka3an ['epxmaiimep. CtaHOBUTCS Bee Oomee
pa3apaxxeHHBIM U Pa3049apOBAHHE B CBSA3H C AENIOM, OH B KOHIIE KOHIIOB MPHIIIIH
K BeIBOAY, uTo I1laybeprepam Hedero ObUTO NpeIIoKUTh. Y Bukropa Takke Obiin
npoOIIeMsl, OTIHYAONIasicsa Mpupona. B couerannu ¢
" TpynHOCTAMH 0OlIleHus ero uiieu [epXuaiiMep, H301Us IO/ NAJIAIMM COTHIEM 1
| o0mmpHoCTh Texaca, u Oe3nelicTBUE CBA3aHHbIE ¢ He MPHObITHEM, PeHHepa, CHU3HIIOCH
TICHXONIoruueckoe u gpusndeckoe cocrostane Buxropa. ITo coBery I'epxmaiimepa u ¢
| comtacust nokropa Jlyn6a, Bukrop Obu1 IepeBenieH B KTMHUKY okoio [llepmana st

S 15 On the ranch outside Sharman



Ha6JIIOI[eHI/ISI. OcTaBasich OKOJIO YCTBIPEX HEACIIb, BUAUMO, OH OTBCTHJI, YTO YyBCTBYCT cels JIyqmie 1mocie

neyenns. KoneuHoli Toukoi craia HU30JI0usL BI/IKTOpa, 3aKJII04aJIaCh B YBCIIMYCHUHU €TI0 KCJIAHUC BEPHYTHCA K CBOEH
€CTECTBEHHOM cpefie oouTanus B ABcTprr. OJHOM TIOTHOIYHHON HOYBIO B aBrYCTe, CTOS BEUEPHEH Mpoxiane,
Bukrop ckazan Banbsrepy: "Ts He npejicTaBnsems, Kak X0poIo, MPOATHCH GOCHKOM 0 €BPONEHCKOH MOYBE €IlIe pas, s 1yBCTBOBAJ CeOst

26
00s13aHHBIM IIpuexaTb B AMepI/IKy, HE CMOTPs Ha MO€ 3J0POBLE U BO3pacCT. Y10 ObI 3TO HU 6LI.H0, YTO A MOT' CACJIaTh, 1 CYATAKO, YTO s 3TO CIACIAIL. "

Bymyan cepbe3HO BCTPEBOXKEHHBIM (DPH3HIECKHM cocTosHIEeM Bukropa, Bansrep npenimoxui miaH paboT, KOTOphIiH OH
npexncrasmn [epxmaiivepy 9 aBrycra. B Hém BansTep npemutoxm, 4To kKak TombKo Brukropy craner myumie, 4To0bI
IyTEIIeCTBOBATh, OH U BassTep HOMKHBI 3aTeM BEPHYTHCA B ABCTpHIO, rie Buxrop Oyner npomomkaTs paborars B
KadecTBe KOHCYIbTaHTa. [locire Graronomy4HOro mepesnera ero # oria, Bamsrep 3aTeM BepHETCS B AMEPHKY CO
CBOEl ceMbell Ha TOJI B CTaTyce HAOMIONATeNs TOIBKO JUIsl HaOMIONEHNS 32 Pa3BUTHEM MMILTO3UHHBIX yCTpoiicTBa. DTO
IpeAIoKeHne OBLIO OTBEPrHYTO O4EBHIHO [ epxiraiiMep, KOTOPHIH HE B COCTOSIHIM caM OIeHUTh nHpopmarmo [laydeprepa,
OH cJienan (\MHAHCOBBIC BIIOKCHUS B IIPOEKT, TEM BPEMEHEM BBIPA3HII OECIOKOMCTBO pOCTy HemoBepue JJoHHepa.

PaccTpOeHHBIH, YCIBIAB 3TO K BCTPEBOKIIICS YCTIEXOM IpenpusaTus JlonHep 3ateM BbuteTen B Hplo-Mopke B
HarmmonansHyro AtomHy!o HccnenoBarenbckyro taboparopuio B bpykxefieHck, JIOHT-AHITeH I, PUCTYIHI K IOMCKY HAyYHBIX
HKCIIEPTOB JATh OLEHKY Teopru BUkTopa 1 ero HOBYIO (hopMy aTOMHOI HEpPTHH. B 00CyKIeHHAX, COCTOSBIITUXCS B TCUCHIE
CIEYIONHX Tpex qHeH ¢ 15 - 17 aBrycre KynmbMHUHAIMEH CTaI0 MACEMEHHOE COMTAIeHue, yeryr Opuk A. beprepa, ponom n3
TepMaHNH KOOPAWHATOPOM ¥ TIIABOH KOMAaH/IbI HHYKEHEPOB-KOHCTPYKTOPOB paboTaroIX Hax npoekToM KocMorpom
(Cosmotron 6b11 yckopuTeneM 3apsHKeHHBIX YaCTHLI),C COXpaHeHHeM pabouero Mecta, Mexay Humu. (Mcnonb3yercs
JUISL HCCIIEIOBAHMS aTOMHOM CTPYKTYpBI U SACPHBIX YaCTHL, KOCMOTPOHE MPOTOH (HOHM30BaHHOTO BOZOPO/IA) YCKOPSIICS
WITN CHHXPO(]O30TPOH, KOTOPHIH HOCTPOEH 1 HCHONB3YeT OONBIION TOPOUAAIBHEIN AEKTPOMArHHUT JUIS CO3IaHUS CHIIBHBIX
SIEKTPUIECKUX U MATHUTHBIX Moeil. DTo ObUIH He0OXOAMMO, 9TOOBI HAIPABIIATH M YCKOPSTh YacTuIs!l 1o 3Hepruu 3 000 000
000 snexrpon-Bonst (3 I'3B) B paMkax MOATOTOBKH K IOCIESAYIOIIETO CTONKHOBEHHS C aTOMHBIMU SIAPAMH, OLCHHBAITH
HOBEJICHUE PACCESHHBIX SIICPHBIX YacTHLl.) bepHep, Buen cedst He TONBKO SACPHBIM-(HU3UKOM , OH OBLI JOCTATOYHO XOPOLIO
3HAKOM C TEPMUHOJIOTHEH U OCHOBAMH SAEPHON (PM3HUKHM, 9TOOBI UIMETh BOSMOXHOCTB IIEPEBOUTH U MIepeaBaTh TO0YI0
nH(opMaIHIo B HaydHOH oneHke, uto [laydeprepsl MOIITH MPENIOKUTH. B kKakol-To MOMEHT BO BpeMs 3THX NIEPErOBOPOB, TO-
BumMoMy boepHep roBopwit, 4to OyneT co31aH MHOTO MUJUTMOHHBINH HAYIHO-HCCIIEIOBATELCKHI ICHTP B APU30HE IS
MMILIO3UH, BOSMOXHO, OBII caM B Kypce ¢ IutaHaMu. bepHep o4eBHIHO yHOMSHYNI 3T0 B pasroBope ¢ [llaybeprepamu, KoTopsle,
KaKeTcsl, HEMPABUIIBHO MOHIIN Kak (DakT, XOTs OH yxke ObUT yBoIeH Kak [epxmaiimep u [loHHep. 3aBepInB
cornawmenus, Jlonnep sepHyicsa B Konopano-Crpunre Ha cienyromuii aeHb. C 3T0ro MecTa BOIPOCOB Hayasl 3aHUMAaThCsL
YCKOPEHHEM, TOCTUTHYB CBOETO ITMKA B HAYaJle-CepeINHE CEHTAOPS.

20 aBrycra, IpuMepHO Yepe3 ceMb Hezlelb rmociie ux npuobIThs B Texac, [epxmaiimep mopywmn Llayoeprepam
HAaITUCaTh CBOM COOCTBEHHBIE OTIENbHBIE TOKIA bl O UMILIO3HH, B TO K€ BpeMst OOBSBIII, YTO pemaroniasi KoH(epeHIus
JIOJDKHA OYIIET COCTOSITBCS Uepe3 TPH Heleln. BUKTop cka3al, 9To OH JOIKEH HAIMCATh CBOU JIOKJIAJBI IO €0 COOCTBEHHBIMH
CIIOBaMH, HE3aBUCHMO OT TOTO, YTO 32 KOHIIEIILHS WIIK TEPMUHBI KOTOPBIE OH MCIONb3YeT MOTYT HJIH HE MOTYT OBITh
NPaBHIBHBIMHE, TIOTOMY 4TO JF00ast "KEeMUy:KIHA MYIPOCTU" — CyTh, COICPIKAHUEM BCE PaBHO Oyier m3BiedcHa (OHATA).
Otnpasnenssiit Ha [lourtoBelit sk 28, [lepman, mrar Texac, coobmaer Bukrop Llaybeprep ObuT agpecoBaHbI I-
H Opuk. A. Beprepy, B Hanmonansayro atomHyto HayaHo-mccnenoBatensckyro naboparoputo, bpykxeiisen, Anron, mrar Hpro-
ﬁOpK. Ion 3aronoBkoM, KpoMe TOro, OBUTO YKa3aHO, YTO HX JOKIa ObLT pasperieH r-H Pobept JloHHEpOM U ero
npencrasutesneM, T-H Kapn ['epxiralimepoM, B COOTBETCTBUM € COIVIAIIEHNEM, cocTaBlieHHoro 15, 16 u 17 aBrycra 1958 B
BpykxeiiBeHcke. B [TicekMeHHOM BHe 3TH AOKIAIbI 3aHUH TI0 Bpemenu okono 10 gneii ¢ 20 mo 31 aBrycra, Bamsrep
OCHOBHOM aJ[pECOBAJl M HHTEPIIPETUPOBAI W3BECTHBIC (DAKThI HU3UKH, OAMH 12-CTpAaHUYHBIN JOKIA] OOCYKICHHS PA3TUIHBIX
acreKkToB OMO- MAarHUTHBIX ocell. Tlociie okoHYaHus OHHM OBUTH COOPaHbI Ha €XKESAHEBHOM 00CYKIeHUU [ epXimaimepoMm,
KOTOPBIN HarpaBwiI ux onrcanue boepHepy s iepeBoa U mepeaads HayqHOU OLIEHKH.

TTo Bcemy, kaxkercsl, 4To Oonbias yacth oouieHus mexay [llayoeprepamu u I'epxiaiiMep HOCHIIO TTOBEPXHOCTHBIH
XapakTep, C MaJio BEPOSTHOCTHBIMH PEATFHBIMH Pa3bsCHEHHSMH O XapaKTEPHBIX 0COOCHHOCTSX, POEKTaX U MPOrpaMmax.
Hasee, Takum 00pa3oM JepiKaiICsi OANbIIE B HE BeJeHuH (He BHUKAS), TSPIICHUE U TEPIIUMOCTH B OTHOLICHUSIX MEKIY
00erMH CTOPOHAMH CTAJI O4eHb HANPsHKEHHBIME [ epXraiiMep, CBS3M CTAaHOBUTCS Bee Ooree KpaTKUMH 1 Ooliee OTHaeHHbIM.
TTosToMy ObLTO OBI BIIONHE BEepOSATHBIM, uTo [1laydeprepsl He OBUIH MOTHOCTHIO TPOUH(GOPMHUPOBAHBI O TOM, KTO Ha CAMOM
nene 0611 bepHep U NpHILTH K YOSXKACHHUIO, YTO OH OBLIT TUPEKTOPOM MPOEKTa KOCMOTPOH. TakuM 00pa3oM OmIMO0YHO HAIEACH
Ha BBICOKHH 1OCT B HalmoHamsHOM aTOMHO# HayqHO-HUCCIICI0BATENBLCKON JTabopaTopru. bepHep HEen30exkKHO cTalia
KPOHIITECHHOM COCIUHSIOIINI TEPEIHII Kpaid SACPHBIX UCCISIOBAHUN H, KaK CIICACTBUE OIIMOOYHO MPECTABICHHBIM
MIpeCcTaBUTEeNeM TPH MOAIEPIKKE MTPAaBUTENILCTBA U 3HAJ TOCYIAapCTBEHHBIE TaiiHbL. B pesynprare llaydepreps! mpummm K
yoexxaeHHI0, 4yTo bepHep ObUT SKCIIEPTOM IO BCEM BOIMPOCAaM, KACAIOUIMMCS YHEPTETUKH. B HEKOTOPBIX ClTydasx B Xome
o0cyxieHns], Ha KOTOpoM s mprcyTcTBoBat, Banbrep Illaydeprep mpuzHai, 4To B mpolecce HOATOTOBKH CBOMX
JIOKJIAJI0B, OCEHHUJIO UX, YTO MOIJIa OBITH Mpou3BeneHa 6oMba myTeM B3phiBa (MMILTO3MH), KOTOPas OyIeT 1Mo BEMYHMHBI Ootee
MOIIHO#H, ueM BomoponHas 6ombOa. [Tpeamnonarast, uro bepHep ObL1 Oonee BAUATENILHBIM, YeM OH ObLIT HA CAMOM
nene, Bukrop u Banbrep yoexxnanu, 4to Best HH(GOpMAIHsl, KOTOPYIO OHU MTPEIOCTABISIOT €My, JOJDKHA OBITh IepenaHa
HETOCPEICTBEHHO B aMEPHKAHCKOE IIPABUTEIHCTBO U BOCHHBIM.

KopoOku u siuku ornpasieHs! U3 EBporbl ¢ Tem BpemereM npuObLt B [llepman, B Ha3HAYEHHBIH ICHb B HaUae
ceHTsI0ps ObuIa co3BaHa koH(epeHuus. B Hem npunsiiu yuactue Bukrop, Basisrep, Jopmep, beprep u, Bo3MOXKHO,



Pernep. D10 mepBoe U3 Tpex 3aceraHui, TOraa ke COCTOsIIOCh Ha paHdo TorteHa pamom c T. lllepman. Tlox pykoBoxgcTBoM
JlorHepa, OHO OBLIO MPOBEACHO ITaBHBIM 00pa3oM st bepHepa, KOTOpHIi 3asBHIL, YTO MPOEKT VIMIIIIO3HS Tereps KU3HEHHO
Ba)KHOE HaIlpaBJIeHHe, TaK Kak nien Brukropa OblIH 1ab0paTOpHO YCTAHOBIEHEI, YTO B COOTBETCTBHH C BHOB
YCTAQHOBJICHHBIMH (haKTaMH (HH3UKH, 2 IMEHHO (DYHKIIMOHAJBHOM MHAMUKH UMIDIO3HH. [IOHATHS SHEPTUH COMIACHO C
IporeccaMy IIPHPOBI MOTYT OBITE peaTn30BaHEL. B 3Toif cBsi3u bepHep Bumen pemieHre SHEPreTHIECKOH IPOOIeMBI
Jexanieil B NpaBHIbHOI HHTepIperaimy ypaBHenue Makca [Tnanka E= hv ([lns BeiBona ¢opmyist [Tnanka B 1900 roxy
clienas npeAroNoKEeHHe O TOM, YTO AIEKTPOMArHUTHOE U3JIy4eHHEe UCITYCKAeTCs B BH/IE OT/EIbHBIX MOPLMH 3Heprun (KBaHTOB),
BEJTYMHA KOTOPBIX CBA3aHA C YaCTOTOH M3IIydeHHs BEIpaxxeHneM: Koa(hGuIimeHT NpornopioHaabHOCTH . BIOCTEICTBHN
HasBasu nocrosinHoi [Dnanka, . = 1.054 - 10-27 spr-c.), chopmynuposanuas B 1900 roxy, 1 ®punprxa XaceHopis -
Anpbepra DifHmTeiHa E = mc’. (Dopmymbl AJ1s AMEKTPOMArHUTHOI MacChl Y. OrtxpsiTe Bansrepa

WCTHHHAS HHTEPIPETAINH ¢~ HOACHII, KaKUM 00pa3oM IPHPOAa SHEPTUH OBLTH HAKOIIIEHBI U O3TOMY B HAaCTOSIIee

BpeMsi OTTOJIOCKAMH MaTeMaTHYeckue U (GU3nYecKre OCHOBEI, B IpoekTe VIMILIO3UsI MOKET pa3BUBATHCS (CM.

KOPOGKAX JIAHHBIX 03aIMaB/ICHHEIH ""co3Byans (rapmonns) Mexy E = hv, E = mc? u Kerutepa TpeTHii 3aKOH IBHKCHHS
mwianer ", ¢.24). D10 He YCTAHOBJICHO, TEMeph MOKEM 3TO CAeaTh. Bukrop u Banbkrep Torna ckaszaiiy, 4To UCIOIb3YIOT YEThIPEX
JIETHAH TIePHOX TS HccneoBannit. Dueprus 0buta mpodmemoit Ne 1 mms CIIIA u e€ pemenue TpeOyeT BCe yCHINS, B
9acTHOCTH, OT Buxropa, n Bansrep, morpedyercs HX IpUCYTCTBIE B AMEpHKe B T€4EHHE BOCEMH JIeT. C 3THM yTBEpXKICHHEM
HOTy9a10ck, 9To Bukropa u Banrtepa , MX BU3BI 0 UeTHIpEX JISTHEM MPEOBIBAHNY, HX PAHHHE TOTO3PEHHS OBLTH
HOATBEP>KAeHBL. UTOOBI OBITH CIIPAaBEAIHBBIM, CYIIECTBYET BO3MOXKHOCTB, YTO OCTaBaThCS TaKOH JTHHHBIN HEepHOT
MEepBOHAYANIBHO HE IIPEyCMaTPHBAIIOCh, HO IIPEBPATHIIACH B HEOOXOAUMOCTD, IPETOCTaBUTh B pe3ylsTaTe ropasno Oonee
nonHyto uapopmanmio [laydeprepam. Bukrop ObLT IITyOOKO TIOTPSICEH STUM 3asIBIICHHEM, OTYACTH B CBSI3H C TIEPCIEKTHBOM 8-
JIETHETO IIPEObIBaHNUS B UY)XKOH CTpaHe H30IUPOBAHHEIM B OOIIEHNH, HO 9TO Ooree BayKHO Ha OTPOMHOM JKH, 0OMaHa, UX
norpocty oomanyu (pa3senu kak s1oxoB). (( CCblnKa 13 NpeablayLlero Tekcra p.24))

Coseyuus medxicdy E =hv u E = mc2 u mpemvezo 3axona deudicenus nianem Kenmepa

B pazbsicHeHHH BbILIIE yIIOMSHYTOro ypasHeHus [lnanka E = hv min hf orHOocHTCS K ero 3akoHy n3nmydeHus,
TOBOPHTCS, YTO. "DHeprus CyILIeCTBYET TONBKO B BHE KOMIIIEKCa U3 LenblX yicen. CyMMapHOe NeifiCTBUE YHEPriuu BCeria Lenoe YHcio  KpatHoe h
"(nocTynar kBaHTOBOIf Teopun). B 3TOM YpaBHCHHUH SHEPTHUH IIEKTPOMATrHUTHOTO U3TYICHUS E IIPOAYKT YHUBEPCAIBHBIX
1 (yHIaMeHTanbHbIX Qusndeckux koHctanT h = (6.62 x 10-34 JTx /cek -, noctosinHast [lnanka) pa3 gactorsl F wian V, kotopbie
MOTYT OBITH TONIBKO HCITYCKAIOTCS MITH TOMIOMAIOTCS HEKOTOPOI MAacCOoi MITN KBAHTaMH. JTO IIPHBOIHUT
K KOHLIEMIMHI SHEPreTHIECKON NePHOIAMIHOCTHIO (MMITYIILCOB), KOTOpast MOKET OBITh MO-Pa3HOMY HHTEPIIPETHPOBATHCS
KaK IPOJIONBHO IYTbCHPYIOMINH, IUKITIYIECKHH, BpaliaTenbHble, BHHTOBOI MITH BOMTHOOOpa3HO# (hopMer aBkeHHs, [Ipupona
BBIPA3UTh ceOs (PU3NIECKH M UCKITIOUUTENNHHO Yepe3 CBOHCTBA IIENIOT0 YHCIa MM CO3NAHMS JUCKPETHBIX HHANBHIYaIbHOCTEH
, aTOMOB, JIepPEBbs, JIIONEH U T.l. AHAJIOTUYHOE ypaBHEHHE XaceHOpIs -DiHIITeiHa E = mc? ¢ JIpyroi CTOPOHBI COCTOSIHHUE,
uT0 3Heprus E 310 npousBeneHre Maccsl M U CKOPOCTH CBETA B KBajpare. Tak Kak 3IeKTPOMarHUTHOE M3IIy4E€HUE MOXKET
HPOSIBIIATECSA B JUCKPETHBIX KBAHTOB, KaK M BBIIIIE, TO KBapaT CKOPOCTH CBETa KaK (haKTop AMEKTPOMATHUTHOTO M3IIydCHHS,
KOTOpOE, COITTACHO TEOPHH OTHOCHTEFHOCTH IIPEIIoNaraeTcsl HEM3MEHHON KOHCTAHTOM, TOMKHO OBITh TaKKe
HUHTEPHPETHPYIOTCS C TOUKH 3PEHHUS TIEPHOIMIHOCTH - IIEIBIX YHCEN U UX 00paTHBIE, MOCIEAHS 00paTHO IPOMOPIHOHATBHO U,
CIIeZIOBATENBHO, HCTHHHBIX TAPMOHUK IIepBoro. B cnencTBue 3toro, eciy, kak yreepxaan Bamsrep Illaybeprep B To Bpems,
U3ITydeHNe PaCIpOCTPaHsIeTCs B IPOCTPAHCTBE HE IMHEITHO, a MO CIIHpaIH, TO aOCOTIOTHASI CKOPOCTh CBETA, TO €CTh
KOMOHMHHPOBAHHbIE CIUPAJIBHBIC U IOCTYHATENbHbIE (paJualibHasi) CKOPOCTEH, IIPH KOTOPBIX CBET HPOXOAMUT BOIb 3a[aHHOM
TPAeKTOPUH B IIPOCTPAHCTBE, JOIDKHBI MEHATHCS B 3aBICHMOCTH OT YaCTOTHI, €70 CKOPOCTH OyIydH IPOAYKTOM YITIOBOTO
YCKOPEHHS M CITIPAIBHOTO Pajiyca AeHCTBUS.

JlokazatenbcTBa B 000CHOBAHHE 9TOTO CITUPATFHOTO JBIKEHHS OBUTH TPOM3BeAEHHI mpodeccopom Demuke DpeHradt
Ha Om3uyeckuii paxynsreT BeHckoro yauBepcutera B 1949 romy uepes mnpomecce, n3BEeCTHBIH
kak (orodopes. Ormeuennsie B Puznueckom xypaane Apcrpuu (Acta Physica Austriaca) (t. 4,1950 u
\ol. 5,1951), noBeneHue eqBa 3aMETHBIX YACTHI] MATCPUH U TA30BBIX YACTHII, 3aKJIFOUCHHBIX B CTCKIISTHHBIC TPYOKH OBLTH
OOHAPY)KCHBI IIPU OCBEIICHUH KOHIICHTPHPOBAHHBIM JIy4OM
CBETa Pa3IMYHBIMH YACTOTAMH.
Habmromenust 3Toro siBeHus ObLIH CACTAHBI B YCIOBHSX H3MEHSIOIETOCS
OT BBICOKOTO JIABJICHHS K BBICOKOMY BaKyyMy
(paspaxenuio) (30 atm 1o 1 x 10-6 mm pr.ct. [Hg = pryrs]) 1 ObLI
CIIeITaH BBIBOJI, YTO, TIOCKOJIBKY CITUPAJIbHBIC IBIKCHUS HAOIIOMACMBIX
YacTuIl OBLTO BHI3BAHO CBETOBBIM JIYYOM, YACTHIIBI JOJDKHBI ObLIH OBITH
MTOIBIDKHBIMH 10 TOMY K€ IMyTH, Kak crupais ceera (fig.1.6). Beuto
TaKXKe YCTAHOBJICHO, YTO CBET MPUTATUBACT M OTTAIKUBALT, YTO B TO JKE
caMoe BpeMsi, TaK KaK HCKOTOPBIC YACTHI[BI BPALIAIUCH 10 CIIUPAIH OT
HCTOYHHUKA CBETa, APYrue, TaKue Kak XJIOPO(MIILI, BPAIIAsICh IBUTAIHCH
K HeMy. VI3MepeHmsIMHU TaKkKe YCTAaHOBIICHO, YTO HAOIFOIAeMbIC YaCTHIIBI
Bpataiuck o opoure 650 pa3 B ceKyHy IpH BpaIllEHUH 110 CBOCH ocH
B 4000 I'epir, 3ppexT BO3ZMOKEH JIHIIB TOTOMY, PACCUNTAHHBIC

"5 & Spiralling particles of fine matter
e the influence of light - a process called
‘photophoresis’,



SHEPTUH YIaCTBYIOIINE, T0-BUANMOMY HaJIeTIeHbl aHTUTPAaBHTAlIOHHEIMU CBOHCTBA, oHH OblIH B 70 pa3 Oonee MOIIHEIE,
geM rpaBuTanys. B coorBercrBum ¢ pemakimeit Bansrepa Illaybeprepa mpon3BomHEIH OT cTaHmapTHOH (u3mky, rae 3Heprus E
B (popme paborsr W ecTs ponsBefieHre M Macchl Ha a ¥ IpOU3Be/ieHHe Ha yekopeHns S epemernenus, T.e. W or E = mas, W
wmn E = ToxIeCTBEHHO, KBaAPaTy CKOPOCTH CBETa C° MOKET ObITh MPUPABHEHO?, KAK, HIIH GOlee KOHKPETHO, KAK YITTOBOE
YCKOpeH#e I'W’ yMHOXKEHHOE Ha pajuyca T. J1st Kakaoro moBopora Ha 360 ©, JUTMHHOBOIHOBO#, HU3KHE YACTOTHI H3TyUCHHS,
MOITOMY ONHUCHIBAET IIMPOKHUH (OOMbLINI paanyc) U, TAKUM 00pa3oM Gorblie (MeUICHHEE YITIOBOE YCKOPEHHE) CITUPAIIH, YeM
KOPOTKHE BOJHBI, TEM BBIIIE JaCTOTHI H3Ty4eHUS. B CBA3M ¢ 3THM aOCOMIOTHON CKOPOCTH CBETa, TaK KaK CBET

mepeMeIaeTcs BIepes BIOIb OCH M0 JaHHOMY ITyTH 3TO e PACCTOSHHE He ABIISETCS MIOCTOSHHBIM, HO, KaK YKa3aHO BEIIIIE,
SIBISETCA Pa3IHYHBIM TIPOM3BEICHHEM B3aHMHOCTH CIIHPAIBHBIX PAIHyCOB [ YMHOXEHHOE Ha YITIOBOE yCkoperue W, [limiHa
BOJIHBI TAKAM 00pa3oM, CTAHOBHTCS JTHOO CHHPAIFHON HIIH 0CceBOI HanprMmep, Mexay yroMm 360 ° i wacroroit 360 °
BpAIIlCHUH B TEUCHHUE OIPEJIEIICHHOTO IIepHoIa BpeMeHN. [103ToMy Ha JUTMHHOBOTHOBBIX M KOPOTKOBOTHOBBIX 4acTOTaX
MPOXOMAT pa3HOE BPeMs Ha OIPEEIICHHOM PACCTOSHUH. JTO MOXKET Takke HaOMIOAaThCsl B 3HAYUTEBHBIX PA3IHIHIX

B M3MEPEHMAX CKOPOCTHU CBETA, MOKHO HAHTH B pa3lIMYHBIX YIEOHHUKAX, OTIIYACTCS TEM, YTO YaCTOTHI CBETa

M3MEepEeHHBIE OBLIH He3HAUUTENEHO HO Apyrue. B Oomee mmpokoM cMBICIEe Macca M TaHHBIX SIEMEHTAPHBIX JaCTHUIl, aTOMOB H
T.JI., HJIH €TI0 HMITYJIEC, II03TOMY MOXKET CIUTATHCS 3aBUCAIIEM OT €r0 XapaKTepHOH CKOPOCTH BPAIICHNS, KOTOPAs B CBOO
odepenb, OH MPOM3BOAUT BEIOPOC SHEPTHHN WITH KBAHTAMH, 3TO PaJIyC ACHCTBIS H YITIOBOS YCKOPEHHE; KECTKHI PaJHyc, TEM
ObICTpee YITIOBOE YCKOPEHHUE U IIEPHOANYHOCTD (4acTora), Ooee MOMIHBII SHepreTrdecKuii 3 ekt i OombIas Macchl, U
Ha000pOT. DTO B3aNMHOCTHU OyIyT TakKe OOBACHATD, HOIEMY H3MEPEHHAs: HHTEHCHBHOCTD SHEPIHH KOCMHYIECKOTO N3ITyqeHHS,
HampuMep, BHIIIE, YeM y PEHTTCHOBCKHUX JTydeH, paJiyc CIIHPaIN KOCMHYECKIX JTydel 3HAIUTEIFHO MEHBIIIE, H TI09TOMY ee
KMHETHYECKAs SHePTUsl OCTyIaTeNIbHAS U CKOPOCTH COpa3MEpHO BHIIIE. B MMITIIO3MBHOM BUXPEBOM ABIKECHHS, TIE PaTIyC
JIeHCTBHS TOCTOSHHO CY)KaeTCsl, yBEeIHINBACTCS YITIOBOE YCKOPEHHUE U, CIIETOBATENBHO, YBEIMUCHIE YHEPTETHIECKOTO

s dexra Oyner aBTOMaTHIECKIM. BTOpEIM (hakTOpOM 3116CH MOXKET OBITH CBS3aHBI C TIOBTOPHOH MHTEPIPETAIIN

Bansrepa Illaybeprepa nepedopmymupoBka capa Mcaaka HpioToHa 1 TpeTHii 3aKOH ABIDKEHHS IUIAHET

Kernepa. B nepsonauansHoit popMymiposkoii Moxanneca Keriepa yrepik/aert, 4To KBagpaT OpOHTaIbHOTO IEpHOA

T nponoprroHansHa KyOy pamuyca OpOUTH a. B BUIIE:

I; ? &

IpuHUMast IEPHOMBI M PAJUYCHI BCEX IUIAHET BO BHUMAHUE, CpeiHee 3HaueHue st 12/a3 cocrasmsier 2,987 773 813, woropast,
KaXKeTcs, CBsA3aHa CO 3HaYeHmsIMU u3 29 pa3paboranHbix Ha puc. 3,4 (ctp. 45). B ypaBHenne HproTOHA /U151 TPaBUTAIIIOHHOTO
MIPUTSHKEHUS] MEXKTY IBYX HEOSCHBIX Tell

(1) mv G

rme G = 6,67 x 10-11 N.m2/kg2 = rpaBurarmonnas nmoctosiHHas (koncranra); M = macca Comria; m = macca

JTAHHOMW TUIAHETHI, I' = paguaibHoe paccrosHue or ConHIa, V = cpeHsis OpOUTaibHas CKOPOCTh [1aHeThI.

ComacHo unTepnperanuy Bansrepa [laybeprepa, M MmoxeT nmeTs 3Ha4ueHHe oT 1 1 Tak kak G sIBIIsIETCS| IIOCTOSTHHOM, TO 3TO
IPOCTO MHOXKHUTEIh H, CIEMOBATEILHO, MOKET OBITh YIAJICHBI M3 YPABHCHUs O€3 HApyLICHUI [IeHCTBHIl HAa ypaBHEHHs. Takum
obpasom, ypaBHerue (1) BbIlIe, CTAHOBHUTCS

@m¢_m:@F_m;_@)rV_m:

r romv r m

= () ﬂ" =HT: = (6) n” = 1 = constant
& AT

Ecmu r paBasie mo qumuse 10 1 actporomudeckoi equamipl (1 a.e. = paccrosamto mexay ConHieM u 3emiieit), u CpemHsis
opb6uTanpHas ckopocth 3emin = 29.799 328 85 km / cek, monyyaem rv’= 888. Ucrionbsosanue 888 kax THIEPOONUIECKYIO
MIOCTOSTHHYIO, MOXXHO PAaCCUUTATh JIIO0YI0 OpOUTATIBHYIO CKOPOCTD M PAIHYCHI TUIAHET ¥ HAHECTH Ha TPSIMOYTOIBHYIO
rurnepoory. KomOHMHIpOBaHHBIE KOHLIETIIIMHN, YTO CBET IMyTEIECTBOBAI WIIM CIUPAIBHO OPOHUTY BOKPYT CBOEH
OCH pacnpocTpaHeHus U ynpouienue Tpetnii 3akoHa Kerurepa, mosToMy MokeM 00€CTIeYHTh OCHOBY IJIS ONIPEeIeICHUS
(haKTHIECKON CKOPOCTHU M painyca IeUCTBUE JTI0O0r0 AIEKTPOMATHUTHOTO M3ITyIeHH s, Ha 9TOT pa3 paguyc AeHCTBHS YaCTHOCTH
YaCTOTOW MOXKET OBITh OIPEENICHa, TO PaIUyChl U (PaKTHIESCKOM CKOPOCTh CITUPAITH JOKHA OBITh
OIpenesIeMBbIMHE JIISI BCeX IPYTUX (YOPM 2IMEKTPOMArHATHOTO U3ITydeHHs. FIMEHHO 3Ta cOracoBaHHOCTB, UTO, BOSMOYKHO, TIPH
YCIIOBHH "3BYK ... OCHOBAITOJIOTAIOIIMIA TIPUHIIUII, HA KOTOPOM ... IPOMCXOIUT "

Korma Bukrop cTai 0)kKHMBIEHHO BO3MYIIATHCS, YTO B IEPBOHAYAIILHON JOTOBOPEHHOCTH OH OyIET TONMBKO IIPH HEOOXOAHMMOCTH
npeObIBaHMS B TEUCHHE TPEX MECAIIEB, EMY CKa3ajH, YTO eMy TAaeTCs ABa JHS, YTOOBI MPUBBIKHYTH K 9TOH MBICIH, IOTOMY

410 BuKTOpY HE YeM ObIIO JKepTBOBaTh. JJOHHEp 3aKpbUT KOH(PEPEHIIMIO U BCE IPHCYTCTBYIOLIHE YeXall B CBOMX MaIlIMHAX, 33
UCKIIoueHreM Bukropa n Bansrepa, KoTopble ocTaiuch. Bropast koHbepeHIus, KoTopas Obliia 3arIaHupOBaHa BCKOpe

TIOCJIe TIEPBOM, COCTOSIIACh B OCHOBHOM MAacTepCKoi MeTaurypruuecKoro mpou3BoACTBa BaliMHITOH B KOTOPOH ObLITH
pa3MelIeHbI SIIMKHA OTTIPaBlIeHHbIC U3 ABCTpHU. HeKoTophiM paboTHHKaM OBLIO MPHKA3aHO Pa300parh Hanbosee BaKHbIC



MPOTOTHUIIBI, @ UMEHHO: OfIMH rocTpoeHHbIi XypHep (Thurner), eit eHTpanbHbIi 21eMeHT ObLT OIHOM OTIIMBKOM, COCTOSIIIEH
13 HECKOIIBKUX 000poToB-TpyOHI (prc.1.3a u 6). Kak cBumerens, Yorrep ckazal, Kak 3T0 ObLIO CIIOMKHO H3TOTOBUTH,
00paborarh, Ha MeTa;uI000padaTHIBAIONINX CTaHKaX, BukTop HY ero He orBeTwII. To BpeMs Kak HEKOTOPBIE MPOIOIKAITH
0CMOTp, PaBHOMYIIHEIE K 3TOMY COOBITHIO, BukTOpy 11 Banmbsrepy ObIIO IPEATIoKEHO IIPOHTH B OIH3NIeKAIIHI o(HC

JUISL IETAIBHOTO OOCYKIeHUs IpoekTa. Y Bukropa n Bansrepa ObII0 MHOTO BOIIPOCOB, BBITEKAIOIIIX U3 IPESIABIIYIIETO
COBEIIaHUS ¥ B CPOYHOM IIOPSAKE MTPOCHIIH NPEACTABUTH JOIIOTHHUTEIBHYIO HH(OPMAITHIO U pa3bsicHeHHs. OT HX BOIIPOCOB
OTMaxHYJIHCh, U UM CKa3allH, 9TO 3TO OTBETHI OyIyT Ha ciefyrommei koHdepenmu. Ha oOpaTHoM IyTH 1o KBapTHpaM,
Buxrop npmsHancs Bansrepy, 9To 0H coOMpaeTcs HaCTaWBaTh HAa TOM, YTO €My HaJ0 BEPHYTHCSI B ABCTPHIO ITOCIE
MPOXOKICHUST OOTOBOPEHHBIX TPEX MECAIIEB, B IIPOTHBHOM clfydae OH Oymer momdars. Korna ['epxmraiimep mosiBriics Ha
CIIEYIONIHH JIeHb BUKTOp cpasy cooOmuI eMy, 9To, IIOCKONBKY OHH HapyIIMIIK CBOE COIIALIEHHE C HUM, OH OyJeT MOTJaTh
1 He OyJIeT COTPYIHNYATh B 3TOM IIPOEKTE.

Oxorto Tpex mHel mociue 2-ro 3aceqaHus, Buxrop BepHycs B OombHUIYY, Bonsrep B conpoBokaenue ['epxuraiimep Ha
noe3nky B Komopano-CripuHre [uist pemaromieii TpeTbeil Berpede ¢ JJOHHEpOM U pyKOBOIUTENSIMHA BocTouHOM He(TSHOM
koMaHuy 1 KoMnaHuy MarucTpaabHbIX JUHUH. Y4acTHe UX HAydHBIX PyKOBOJUTEIEH, OHU IPUIIETENH ClieluanbHo u3 Heto-
MeKcHKO IJIs1 COBEIaHuUs, KOTOPOE COCTOUTCS Haclemyromumii nenb. Xors [epxmaiimep ocrancs ¢ JJorrepom, Bansrep 6511
pa3MelieH B OIm3IexanieM orene, ['epxmaiMep eMy IpenoCcTaBIII CBOH IMITOPTHBII Oenblif Mepceenec, 9To0bI ZoOpaThest
1o Bcrpeun B Otens bponMyp B nepBoit monosrHe qHs. Berpewa cocTosack B 3artaHUpOBaHHOE BpeMs, HO €3 yJacTus
Basnsrepa. Bmecto 3T0ro oH, BHIMMO, ITOEXall B BEPXHIOK YacTu 3HameHuToro nuka Ilaiik (oxomo 14000¢yToB), Bo3Bpariasch
OTTyJa TONBKO B KoHIlE IHA. Korna oH B KoHIE KOHIOB TpuObLT B OTtens bpommyp I'epxmraiivep ObLT modTH B OemIeHCTBE,
HOTOMY 4TO ydacTre Bonrepa 65110 pemaromum 3Ha9eHHe [UIs ycriexa KOH(pEpeHIMH, KOTopasi B €0 OTCYyTCTBHE ITOTEPIIENIO
nonHoe (uacko. TpeOys o0bscHeHH I, Mo-BHANMOMY Banbrep oTBeTHII, 9TO OH MPOCTO 3a0bII. DTO TONHKO MOIIIIIO Macia
B oross [epxmaiimep, moromy uTo Bankrep ObIT yMHBIM 9eJIOBEKOM H €TO HETIOCEIIEHHE MOTIIO OBITh HE CIIy4aifHOCTHIO.
IMowgemy Banbrep creman 3To HEKOrIa MBI He y3HaeM. MoxeT ObITh, €0 MOTHBHPOBAJIO XKeNnaHne Bukropa, i oH yaepxkain
TE00YIO AOTIOMHUTENBHYIO HHPOPMALIHIO 0 UMILUTIO3UIHON siiepHoi sHeprur. He3aBucuMo OT MpUIHHEI, OH (paKTHIECKH
COpBaJTK BECh MPOEKT. JJoHHEp OBLT TaK ke B APOCTH U MOCIIEe pa3roBopa ¢ [epXuraiitMepoM pervi OTIPaBUTh JOMOM

[aybeprepoB cpa3y nmocie MONNHCaHus KOHTPAKTa, MOPYIHII CBOEMY aJBOKaTy, MUCTepy Poccy, 4ToObI oH
COCTaBHJI OKOHYATEIILHBI KOHTPAKT IIsl HeMeuieHHoro moxanucanus Laydeprepom.

UYepes nBa aus 13 ceHTs0ps B oKoIo 5 wacoB Beuepa, Bukrop u Bansrep Obun codpansl [epxmaiimepoM Ha
YEeTBEPTOM U 3aKJFOYUTEIHHOM 3acelaHiH, KOTOpoe cocTosuiochk B opuce TortenHa. Xotrs ToTTeH MOCMOTpeN MpadyHO H3-3a
ctona, JloHHep cuzen 3a CTONMKOM B cepennHe KomHarbl. Korna Bukrop Bomern, emy ykasanu Ha kpecio Hanporus JloHHeEpa,
ocranbHas kommanus, [epxmaiimep, ropuct JJoHHepa n Bansrep crosin B iiyOnHe KOMHATHI, JJOHHEp 3aTeM MOIMCaT
JIOKYMEHT Tiepei BUKTopoM U mepena ero 3010Toe mepo Juis moanucanus Bukropy. lokymenTst 3a0pan ['epxmaiimep
POTSHYIT BUKTOpY M cOOOLIHII, UTO OBUTO IPHHSATO PEIICHHE Pa3PELIUTh €r0 BO3BpAIlleHNe B ABCTPHIO, SIMHCTBEHHOE
YCIIOBHE B TOM, YTO OH JIOJDKEH MOIHCHIBAET 3TOT JOKyMeHT. CHauana Bukrop konmebacs, moToMy 9To OH ObLIT HarmucaH
Ha aHIIMHCKOM SI3bIKE, OH HE MOT' HU IIPOYMTATh, HU MOHATH. [JIs1HY!N Ha Bansrepa 3a HOMOIIBIO, TYT BCIIBIXHY/IA TIepenajKa
Mexay Bansrepom u Iepxmraiimep, Bansrep HacTanBai, 9To TOKYMEHT JOJDKEH OBITH MEpEeBENIeH Ha HEMEIIKHH SI3BIK, YTO OBI

Buxkrop 3Ha1, 4T0 OH JOMKEH noanucars. [epxiraiiMep cran KpaiiHe pa3apakeH Ha 3TO U Npuka3an Bansrepy monyars.
3aTeM OH MOBEpHYJICS K BUKTOPY 1 3aBepHII €ro, YTO OH MOXKET He BOTHOBATHCS IOKYMEHT HE OIAaceH, MOAIICATh

JIOKYMEHT HETPOYUTAHHBIM, C €TO MONNHICAHUEM BCE €ro JKeJaHus OymIyT BHIONHEHBI. B aTor MOMenT ['epxmaiiMep
HarmoMHUI JIOHHEpE, 9TO OHU JOIDKHEI OBITH B a3pOIIOPTY Uepe3 IeCATh MUHYT, TIocie Yero Bansrep morpedosai,
4TO0BI coneprkaHue 'moroBopa” ciueayer mo KpaiiHeit Mepe nepeBecti Bukropy B ycTHO# ¢opme. B 310 Bpems B
COCTOSTHUH TIOJTY TICHXHUECKOTO Tapannia poXkJaeTcsi ero OT4assHue, YT00bI BEPHYTHCS JIOMOM U, 9TOOBI 3aKOHYHUTH BCE 3TO
nerno OvicTpee, Bukrop ckazan Bansrepy, 4TO OH X04eT MoANucaTh COrialieHne He3aBUCUMO YTO B HEM COIEPIKHTCS.
Banwrep obparmiics k ['epxiaiimep 3a KOMuei JOKYMEHTA, C TeM 4TOObI OH MOT TIPOBEPUTh, Ha CKOJILKO OH CMOT, YTOUHHTh
OCHOBHBIE MOMEHTHI YCTHOT'O TIePEeBOIa.

He u3BecTHO, Kak Ha caMOM JieJie CBOOOTHOE JIH BIIaJie aHITMHUCKUM s13bIkoM Banbsrep. B Jlonmone B 1951 rony, 3ametum,

oH Obu1 puramieH Puaapnom Cankr bap6 BeiikepoM ajist uTeHus JEKIUI U IPOBENCHHMS SKCIIepUMEHTOB B Jlopuectep Xomt

(Dorchester Hotel), B koropom mpu MOTHOM JUIUIOMATHIECKOM KOPITyce OBIITO CKa3aHo, YT0 COObITHs CaHKT-
Bap6 Betikep Ha3Ban BecbMa yCIelmHbIM. 3aMeTuM B AHDTHH Banbrep untan jekuuu B KemOpumke, bupmunreme u
Oxcopae, a TakiKe BOCTIONB30BAJICS BO3BMOXKHOCTBIO, UTOOBI IMoceTnTh Yruibsaima Jloperca bparra (HobeneBckas mpemus 1o
¢usuke 1915 3a ero peHTreHOBCKOTO MCCIEM0BAHMS KPUCTAJUTHUECKOM CTPYKTYphI) 1 capa J[xeiimca Uenpuka (HobemeBckas
npemust 1o pusuke 1935 1. 1932 ero orkpeiTie HelTpoHa). BuauMo, ObUTH HEKOTOPBIE TPYIHOCTH B XOZ€ OOIIEHHsT OOMeHa UX
MHEHUSMH, X0TsI 00a Bparr u YaaBuk MO TakKe TOBOPHUTH 110 HEMEIKUi. Bce 3To mpon30I110 OKOIO CEMH JIET Ha3al,
TONydJaeTcs, 4To Bansrep B TOT neproz CBOOOAHO MOT H3BSICHUTHCS HA CTAPOM aHIIIMHCKOM, B 9TOM HE OBIJIO COMHEHUH.

Ot0 TpeOOBaHME B TOKYMEHTE, BBI3BAJIO elle Oonplie copoB. Korna oH, HakoHel, 0OBSICHIIT €My, NOo-HeMelkd, Bukrop
ObIcTpo moamuca. Y TonbKo Mmo3ke, ero OCEHUIIO, YTO OH MPOAAJ CBOIO TYINY, HOANUCHIO Y HETO OTHSUIM BECh YM, BCIO €TO
JKH3HD U BCE, K YEMY OH CTPeMUTCS. 51 M3ydHII STOT JOKYMEHT CaM U 3TO COCTOSTHUE COBEPLIEHHO HEABYCMBICIICHHOE, UTO HE
TONIBKO BCE MOZIENU BukTOpa, 3CKU3bI, MPOTOTHITH, JOKJIAABI U JPYTHe MaTepralbl, CTajl COOCTBEHHOCTHIO KOHCOPIIMYMA
JouHepa u [epxiaiiMepa, HO 1 To, 4To BukTopa 00si3aH ObUT MOITYATh PO BCE, UTO CBA3aHHOE C UMILIO3HIA B TIOCIEYIOIINN
niepron. Kpome Toro, o0ple ganpHele TOHATHS I UIed, KOTOpbIe OH MOYKET pa3BUBATh B OyIyIIeM Takke JOKHBI OymyT
npuHauiexkats JJonaepy u [epxmaiiMepy, 1 HE TIPH KaKHX 00CTOSITENECTBAX OH HE MOT BCE 00CYXKIIATh T€ WIN
VHBIE WM KaKue-HUOyIb, enIé ¢ KeM To.

XOoTs Ha MePBbIH B3MIS ATO IPHHYIUTENBHbIE ISHCTBHS aMEPHKAHIIEB MOKET TIOKa3aThCsl MPeIOCYTUTEIbHBIM,



OHH MOT'YT OIMHAKOBO XOPOIIO YTBEPKAaTh, UTO, H3PACXOOBAIN 3HAYNTEIBHBIC CyMMBI Ha 3TOM IIPEIPUSTHH, OHH I10
KpaifHel Mepe XOTeNIN BOCCTAHOBHUTH HEKOTOPBIE YACTUIHEIE ITOTEPH 110 IOPHANIECKU IIPHOOpeTast BIaeHHs, HaCIemyH,
ammapaThsl BukTopa, B kauecTBe 3a10ra. OTo, HECOMHEHHO, OBLIO CHENIAHO C IEITBI0 UCIONB30BAHUS HX B KOMMEPYECKIX
IeNAX B HEKOTOPOM pofie B OymymieM. Kakum 06pa3om 310 OBLIO JOCTHTHYTO, HECMOTPS Ha 3TO, YTO0BI Y3aKOHUTH TaKOe
npHoOpeTeHne, HeoOXOAUMO, TIOATIMCAHIS BBIIIEYKAa3aHHOTO JOKYMEHTa, BUKTOpOM JIHYHO mepeaeT CBOU Ipasa.

ITnagueBHBIM Pe3yIIBETaTOM BCETO 3TOTO, ABISAETCS TO, YTO BCE MOAEIH BHKTOpA, MPOTOTHUITHI, YepTEKH, ITOAPOOHBIE
MHCTPYKINH, BKIIOYast IepBOHAYANBHEIN JOKIax npodeccopa [Momens mpenronaraercs, ToT, KOTOPBIA Ha3bIBAJICS
"oTpunarensHOe TpeHre" ObIT ASHCTBUTENBHO CTAll BIafeHneM KoHcopnuyMa JloHrepa- [epxmaiimepa. Uto 3ToT qoKiIay ObII
(haKTHIECKH HEOTHEMIIEMOI JaCThIO ATOTO MPOEKTA IIOATBEPKIACTCS YIIOMUHAHHEM BukTopa Kk Hel B OTHOM H3 CBOMX
JokianoB B boepuepe or 23/24 asrycra 1958.

Beuepom 17 centa6ps Bukropy u Banmsrepy ckazamu, 9To0bI coOpalich Kak MOXKHO ckopee k 5:45 yrpa. OHu Ob11H
TOTOBBI M KA, HO HUKTO He mosmiics 1o 8.30. Iepxmaiimep npocmai. B GonbInoii crienike oHN yexaid B a3pomopT,
Buxropy npenocrasunu aBromobmts Torrena B Illepmane. Bansrep nponomki myremrectsue ¢ ['epxmraiivep, KoTopblit
HAIlOMHIJI €My, €IIle Pa3 IIPO YCIOBHUS, IPEIYCMOTPEHHBIX B OCTIENIHEM COIMIAIICHIE, HOIIcanHoe ¢ JIOHHepOM, a IMEHHO,
YTO BCE JNAJIbHEHINIE HCCIIeOBaHNE MMILIO3HN U HMILUIO3UBHOTO YCTPOHCTBA B OyIyIeM ObLIH OrpaHUICHBI AMEPHKAHCKAMHA
BOCHHBIMH. J[pyrumu cioBamu, B EBpore, oren i ChIH BEIHYX/ICHBI XPAHHUTD TOTHOE MOTIAaHHE Ha 3Ty TEMY U CBSI3aHHBIX C
HeH MmpoekTax.

B cBs131 ¢ mo3nHUM BEIe3ioM, Bukrop 1 Banmbsrep mpHOBIT B a9pOHOpPT BCETO 32 BOCEMb MUHYT JI0 BhUTeTa B Hblo-
Vopk. TIprexaB Ty/a HECKOIBKO 9acOB CIyCTsI, OHM TIEpecesTH B caMoyieT | ToreTeny Bo dpaukdypt depes JIOH/IOH, Tie OHH
OBLIH BEIHYK/ICHBI COBEPIIINTH aBAPUITHYIO TTocaaky. UeloBek BCeraa, OTBeUaeT 3a CBOM CIIOBA MM ITOIIIMCHIBAsT BCETa
KOHEJHBIH Pe3ylIsTaT OTPaXKaeTcs TOIBKO Ha cebst, Ha 0OpaTHOM ITyTH B camorere Buxrop noBepHyrcs x Bamsrepy

U BBIPA3MII TTyOOKYIO TIeYallb ¥ €ro BHYTPEHHIOK OOMb TYIIH, TOBOPHII CIIOBA O TOM, UTO;
"SI Gosble He BITAJCI0 CBOUM COOCTBEHHBIM YMOM. S 1aske He BIIaJIC0 CBOUM MBICISIM. B KOHEYHOM cUeTe, st Cenal, TO 4TO y MEHSI HUYEro He
ocranock. 5 yenosek 6e3 Oyaymiero. "

Ocrasmsist paHK(ypT Ha 1Moe3/e Yepe3 HeCKOIbKO 4acoB, oHM mpuosuty B JInHD B 20 cenTsA0ps oxono momyHo4uH. Bo BTopoit
nonoBuHe HA 25 ceHTsopst 1958 roxa, mate nHel mocie npudbITUs oMokt B JIunne, Buxrop Illaydeprep, KoTopslit BCIo CBOIO
JKHU3HB TaK TPYIHO OOPOJICS UCLEIHUTh OKPYXKAIOLIYIO CPELy U YITy4IIHTh TOIOKEHHUE YEIOBEYECTBa, yMEP CIOMICHHBIM

YCIIOBCKOM.
"OHU Ha3bIBAIOT MEHS CyMacCme M. HaHC}OCL, YUTO OHH ITpaBBbI. HpI/I 9TOM HE CTaHET OOJIbIIIE WK MEHBIIIE OHUM JOypakKOM Ha ITOM
28
3emite. Ho ecnm st IIpaB, a HAyKH HE TaK, TO IIyCTh FOCHORB Bbor CMHUIIYyETCA Hal yenoBeuectBom!

BukTtop LWay6eprep - 30 utoHa 1885 - 25 ceHTabpsa 1958.

Ilpumeuanue

1. nepeBox C. Mapiaka
3anoBens ‘‘Ecan’’

O, eciti ThI CIIOKOCH, HE PAaCTepsiH,

Kora TepsitoT rojoBbI BOKpYT,

W ecnu TBI cede ocraics BepeH,

Korzaa B Te0s1 He BEpUT JIydmnii Apyr,

U ecnu sxaTh ymeelb 0e3 BOJHEHbS,

He craneris JI05KbI0 OTBEYATH Ha JIOKb,

He Oyzers 3100¢eH, CTaB 1711 BCEX MUIICHBIO,
Ho u cBsATBIM ce0st He Ha30BeIIIb, -

U ecru THI CBOEH BIIafIeeIIb CTPACTEIO,

A He To0O0I0 BIIACTBYET OHA,

U Gynews TBep B yaaue U B HECUACTBE,
KoTopbIM B CyIIHOCTH IIeHA OJIHA,

U eciit THI TOTOB K TOMY, YTO CIIOBO

TBoe B JIOBYLIKY IPEBpAIIACT ILTYT,

U, moTeprieB KpyIIeHbe, MOXKEIIb CHOBA -
be3 npesxHuX CHII - BO30OHOBIIATH CBOU TPY.I.

U ecnu THI CIIOCOOEH BCe, UTO CTAJIO
Tebe NPUBBIYHEIM, BEUIOXKUTH Ha CTOII,
Bce npourpaTs 1 BHOBb HauaTh CHavala,
He noxanes Toro, uto nprodper,

U eciti MOXeNIb, CepALe, HEPBBI, JKUIIbI
Tak 3aBecTd, 4TOOBI BIIepe]] HECTHCb,
Korza ¢ roraMu H3MEHSIOT CUIIBI

U TonbKo BOJIS TOBOPUT: "'epkuch!” -



U ecan Moxkeltb ObITH B TOMIIE COOO0I0,
IIpu KopoJie ¢ HapOIOM CBSI3b XPAaHUTh
U, yBaxkast MHEHHE 11000,

I'naBbI 11epes; MOJIBOKO HE KIIOHHTH,

U ecinu Oyzienib MEpUTh PaCCTOSTHBE
CekyH1aMu, IyCKasich B JIalbHUU Oer, -
3emJist - TBOE, MOM MallbuHK, JOCTOSIHBE,
U Gouee Toro, ThI - 4esosekx!

Ecan

O, ecii pa3yM COXpaHUTb CyMeellb,
Korza Bokpyr 0e3ymue U JIOKb,
IToBepHTEH B IPaBOTY CBOIO - IOCMEEIIIB,
U My>kecTBO IPU3HATH BUHY - HAlIEIIb,
U eciu Oynenis XKUTh, HE OTBEYAst

Ha kieBety apys3eit 00110ii 3110¥,
Iopsimuii B30p Bpara racuTh, BCTpedas,
VIBIOKOI T1a3 M pedy IPSIMOTOH,

U ecru cMoXKenb n30eKaTh COMHEHbS,
B TymaHe IyM BO3ABUTHYB LEIb-MasIK..

Penpsapn Kummiar (1865-1936)

2. Bexk Taiin, Jlxeitvcom Jlasok: ckazckoit Bappant Hopron, Hero-MHopk

3. Hamr Becembicnennstit Tpy, Pt.1, pp.28-29 (em. FTNT. 16).

4. Nmmunosust, Ne 27, ¢.29 "Buxps ITyts k Myapocts (" Der gewundene Erkenntnisweg ") Mmmiosust, Ne 48, ¢.27, "Cekpers! pupo/is!
Ipencrasnennsiii "(" Entschleierte Naturgeheimnisse ")

5. B pa6orax Bukropa Illaybeprepa Ha HemenkoM si3bike, "UR" mpedukce gacto ot/ieneHs! 0T ocTaibHOI YyacTh ciosa aeducom, Harpumep, 'Ur-Sache
"Bmecro "Ursache», korja 0661400 66110 ObI prcoenHMICs. TO ATHM OH HAMEPEHO 3a0CTpseT 0C000e BHUMAHUE Ha Mpe(UKCce, TEM CaMbIM MPHAABas
eil Gostee TiryOOKMiT CMBICI, YEM IIPOCTO IIOBEPXHOCTHBIM. DTOT NpepUKC IPUHAUICKHUT HE TOJIBKO HEMELIKOMY S3bIKY, HO B IIPSKHUE BPEMEHA U JUIsI
AHIIIMICKOro, 00bIYalf, KOTOPEI B HacTosIIee BpeMst yTepsH. B coorBerctBuu ¢ OKc(opAcKHuil cI0Baph aHIIUICKOrO SI3bIKa, Kyp» 0003HaYaeT
«IPHEMHTHBHEIMY, "Opurunan”, "paHHuil”, naBas Takue npuMepsl, kak 'Yp-lllekcnup »umi« yp-lpoucXoKACHHUS ». DTO HAUMHACTCs, YTOOBI J0OPaThCs
10 KOPHsI HCIIOJIb30BaHust BikTopa 06 3ToM U 6osiee riryOOKHIl CMBICH, OH MOMECTHII Ha Heil. Ecim oHa pacumpsier TonkoBanue npuseaets: B JJOO, To
HOHSTHS «VICKOHHBII», KIIEPBOOBITHOEY, KIIEPBHYHON», «(DyHIaMEHTAIBHBIE», K DIIEMEHTAPHBIX», KIIEPBOrO MIPHHIMIIAY, IIPUXOIAT K BUJLY, YTO CIIC
Goublile OXBATHIBATH TAKUE 3HAYCHUS KaK:

- OTHOCAIMXCA K IIEPBUYHOM 110 BO3PACTy MHpa, HIIM 4YTO-HHOYIb JpeBHEiIIee;

- OTHOCSIIMXCS K CYIIECTBYFOLIMM HIIM C CAMBIM PaHHEMY Hadaiy,;

- IIpexcrasisioniye cob0ii camble paHHHE Hadalla WX HA4allo TOUKE;

- V13 KOTOPOTO0 YTO-TO el IPOUCXO/HT, Pa3pabOTaHHBI HITH 3aBHCHUT,;

- [IprMeHeH e K 9acTsIM MM CTPYKTYpaM B CBOMX PaHHHX MJIM 3a4aTOYHON CTajnH;

- IlepBoe mim paHHee 910 HOPMUPYETCS B XOIE POCTA.

K 9TOMy MOXHO [J00aBHTB MOHATHE yP-COCTOSHUE» HJIN KYP-CYIIHOCTh" YPEe3BBIYaiiHO BBICOKHIT IIOTCHIIMA UIIH [IOTEHIMH, CKPBITBIC SBOJIFOLIMOHHON
3peJIOCTH, KOTOpas IPU PABHIIBHOM HMITYJIBCE MOXKET pas3Bsi3ath Bce [IpHpPOIHbIC BPOXKICHHBIEC TBOPYECKUE CHIIBL.

6. Nmmtosust Ne 7, p. ", Tlepast Buorexunueckast [Ipakruka "(* Die Erste biotechnische IMpakcuc "). Umiuiosust, Ne 67, p.l: "TIycts epeBopot
Haurercs! "(" Tern Umbruch beginnen! ™).

7. Omy6imkoBano 1: Pearson dormgom Kanaser, 1949 roxy. Ilep. mo Maj.Gregory ITupcon B kocMmudeckom Morromnust 1921 roxy ¢ pasperenust
IManuen-namsr. Pub.2: Ko Cumur, Gerrards Kpecra, Bennkobpuranun

8. Tam xe.,, ¢.23, mynkr 73. 1: Kem 6511 Bukrop Illay6eprep? 29

9.Tawm xe ibid,. c.24, para.74.

10. Sec 7,4 spec.ed. Mensch yux Technik, Tox 24, T. 2, 1993 r., rieiKoM MOCBSIIEHA HEAABHO OOHAPYKEHHAS HH(POPMAIHs coepxkarieiicst o Bukrope
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2 JHEPI'USA

2.1 9nepeus cezoonn

BrnaroroseHreM HaOIIOIATh MUP BOKPYT HAC CETOIHS, BE3/Ie OYEBH/IHBI IIPU3HAKY yXY/IIICHHS U CHMITTOMBI
BBIPOXKJICHHS. MBI OXBaueHBI 00BEANHEHNEM B3aMOCBA3aHHBIX KPU3UCOB, KPU3UCOB B O0JIACTH 3HEPTETUKH, KPU3HCH B
DI00ATEHOM BOJHOM OaaHce, KPU3HC B CEITLCKOM XO3SIHCTBE H, UTO XyXKe BCero, kpusucoM B camoit [Ipupone. Kyna Ov1 MbI HI
TIOCMOTpEITH, JieIa HAYT He TaK XOpOIIo, Kak ObI MBI XOTeNH IMoBepuTh. Hucxonsmas crmpaits pacmaa, BO3pacTaeT C
YrPOXAIOIIEH CKOPOCTBIO, C HECKOIMBKIUX, €CIH KaKoe-Mn00 NeHCTBYIONIE KOHKPETHBIE IIPEUIOKEHHS WITH NeiiCTBUS
OCYIIECTBIISIONINE €€ OCTAHOBKY. Bc& 3T0 BBI3BIBaeT Bompoc: Mmest Haykn, Opocaronuii CBeT Ha BECh HAIl XBaJICHHBIH
TEXHUYECKHH Iporpecc, Ie-To OHa Tpydo omubmacs?

Ecmu 061 Hayka OBLTa B TapMOHHH C IPUPOJIOH, €CIIH ydIeHbIe eHCTBUTENBHO IIOHIMANIH BHYTPEHHIOI paboTy
Ipuponsl, ecitu cama Hayka paboTaia B COOTBETCTBHH C 3aKOHAMH IIPHPOIBI, MBI ObI 00JIafaTi OOMIHEM BCETo, YTO
HYXKHO, YHEpTHeH, TPOIOBOILCTBHEM, BOZIOM, TOro 4to y Hac Het! B camom fene, Hayka MeHee 1 MeHee yCIIeIIHa, YeM OHa
yrBepxaaeT. OHa He CMOIVIa IPHUHATH K CBEACHUIO OSCUMCIICHHBIX HAMEKOB IIPHPOMIbI U yKa3aHHIA, KaK BCE JODKHO OBITH
CZIeNIaHo, ¥ BMECTO 3TOI0 MPHHsIIA IPOTUBONOI0KHOE HAIPABIEHUE IIYTU. DTOT MOAXOJ UCKPEHHE BO3PaXKaTh U HEYCTAHHBIMU
YCHIIMAMH MHOTHX JIIOZEH IO YTy4IIEHUIO YCIOBUI B LIETIOM.

INocnennue AesTENPHOCTS MEXKAYHAPOIHON IPYIIIbl 3aUHTEPECOBAHHBIX YUEHBIX CO BCEX KOHTHHEHTOB 36MHOI'O
m1apa, sBJsieTCsl JOCTaTOYHBIM JIoKa3aTelnbcTBOM 3T1oro. [lox srumoit BcemupHoii koMuccuu 1o okpyxaroieit cpene u
Pa3BUTHIO O] pyKOBOACTBOM T-ka I py Xapnem bpynnarnann, OsiBirero npembep-mMunncTpa Hopserun, 3ti yueHsie
MOJENIIIICH CBOMM BPEMEHEM U 3HAHHMSAMH M HaBBIKAMH JUTS TIATEITBHOH OIEHKH HBIHEIITHETO COCTOSHHUS MHpA, KOTOPBIH
3aBEPUIMIICA B COCTABJICHHH TIOAPOGHOTO I0KIaJa, o3ariarieHHbii "Hame obmee Gymymee” ',

MplIIeHIe MHOTHX IPYTUX YIEHBIX, 3aMeTHUM, OBIIIO OKpaleHo Ooliee MEXaHUCTHIECKUI TIOIXO0 K sKu3HH - Deus EX
Machina ("6or u3 ManHbI" )- 4TO HE O3HAYAET, YTO BCE YCTAHOBJICHHBIC (haKThl HAYKH M KPOHOTINBBIN TPY/| HOCBSIICHHBIH
MCCIIEIOBAHMUSIM, KOTOPbIE OBLTH IPOBEICHBI, SBISIOTCS HEACHCTBUTENEHBIMH, HO TIPENIION0XKUTD, YTO UX HHTEPIpPETAIHS
Morna ObITh HHas. Ha ceroqasmamii 1eHb TaM OBLTO CIIMIIKOM MHOTO YIeJIeHO BHIMAHHS aHATIH3Y, CTPEMIICHHE K MeJIouaM,
Pa3BUTHE CIICIHAIBFHON TEPMHHOIOTHH, HETIOHATHBIX PA3INYHBIX HAYYHBIX JUCIHIIINH, HE TOBOPS YK€ O OCTaIBHOM
YeI0BEYECTBE KOIa-IM00 NOMUHHATECS JUKTATy HayKH, KOTOpask CTala Helor pelIMMBIM HOBEIX bor.

ITo cioBam Bukropa Illaydeprepa, KOTOpBIii cHUTANl HAayKy, CIIMIIKOM HU3KOH OKTaBOW M, Oaromapsi CBOeMy 9HUCTO

MaTepUaIICTHIECKOMY TIOIXOMY, TpeHeOperas OCHOBHOM YHEPreTHIecKor 0a3bl It BCeX (DM3MIECKUX MPOSBICHH,
norepsuia u3 Buay enuHoe uenoe. [podeccop Jasun Cycyku, BIIatOMHNACS OUOIOT, OAMH pa3 3asBUII, YTO UMEIOTCS IO
KpaitHeil Mepe, [Baarh orpacicii B OMOIIOTHH, B KXKI0H W3 KOTOPOH ObLT CBOM COOCTBEHHBIH KapTrOH, HE B COCTOSIHUH
001IaThCA KOTepeHTHO ¢ ApyruMu. OTIeIbHO TyBCTBYET ceOs He3HAUUTENbHBIM B JIUIIE BCETO 3TO OTPOMHOTO MacCHBA HAYIHOMH
OKCIIEPTU3HI, OMH 3aMETIIT CPEIHU 3HAKOMBIX, KOT/]a CTAJIKMBAETCS C BO3BBIMIAIONIETOCS 3AaHHEM IT0-BUIUMOMY, BCE -
3Has, ""HaydHOe yupexaeHue'.

[MorpsiceHHbIi 3TO HEMOHSATHOW CIOKHOCTBIO U B YOSXKIEHHH TOTO, 4TO JI000e MOHMMaHUe OylIeT HEBO3MOKHO,
O0IIEeCTBEHHOCTH B I[ETIOM OTKA3aJI0Ch OT CBOETO 3I0POBBS U OYIyIIETo, MPeIOCTaBUB KOHTPOIb BEPXOBHBIX KpeIaM HayKH. Y

Buxkropa Ilaybeprepa, 3aMeTiM, ObUTH IPYTUE MBICIH:
“BONBLUIMHCTBO CUHUTAKOT, YTO BCC CJIOXKHO IIOCTUTIaCMOC ITOJIKHO OBITH OYEHD l"J'Iy6OKPIM. 210 HETIPaBUIIBHO. To uro TPYAHO OHATB, 3TO TO, UTO
HE3PEI0E, HEACHOE U YaCTO JIOKHO. Bricouaiimas MYZAPOCTB IIPOCTA U IPOXOAUT YEPE3 MO3T IPAMO B cep;[ue.”

Takum 00pa3oM, KaK HCIIONb30BaATh, BECh ITOT aHAIN3, €CIIM B KOHCYHOM MTOre HHYEro He HallICHO B CHHTE3e, Onaronapst

KOTOPOMY BC€ HCCIIEI0BaHHS MOTYT OBITh 3 PEeKTUBHO peann3oBaHbl? HeCOMHEHHO CylIecTByeT BCeOObEeMITIOMmAs
(0OMITBHAs) JOCTATOYHO TOMHAS, JaKe H30BITOUHAS TOAPOOHAsI, HO TO, UTO Ceiiuac peraroniee 3HaYeHHe TS HAIETO
BBDKHBAHHS HA 9TOH [UIAHETE, YTO BCE 3TO OIPOMHBIN 3aI1ac 3HAHHUMN JODKEH OBITh COIIACOBAH M IPHMEHHM Ha IPAKTHKE.
Hayka, OTHIOZb HE TONBKO B 3TOM BHHOBATA YIPY4aOIIeM IIOIOKeHHE e [onuTrka U BIacTh TAKKE UTPAFOT
BKHYIO, KOHTPOJIHUPYIOLIYIO poiib. CTpeMiieHre K MPUOBLTH U BIACTH ISl CBOCTO COOCTBEHHOTO Olara, B COYCTAHHH
C HEOOXOIMMBIME CHCTEMAMH KOHTPOJISI, BBITECHSIFOT MACChl YEIOBEYCCTBA B COCTOSIHHME MOYTH MOTHOM 3aBHCHMOCTH JUISL BCETO
HEOOXOIMMOrO B IIOMCKAX MTPOMYKTOB IIMTAHMS, SHEPTHH, 3[10POBbsI U BCEX JIPYIHX MOTPEOHOCTEH KU3Hb.
HckyccTBeHHBIE TOCTABKHU (IPOIYKTOB), HHOTAA MOMOTAeT KIMMATHIECCKOE HEMIOCTOSIHCTBO, AC(UIIUTA B
TOBapax, o0ecreurnBaeT MpoaobKeHHE 3Toi 3aBucuMocTH. [1o coBam Bukropa Ilaybeprepa, "Kamuran uatepecyercs
TOJIBKO MPOLBETAHHEM Je(DEKTHBIX SKOHOMHUK™' M HE MOXKET ObITh HUKAKMX COMHCHHH, YTO IKOHOMUYCCKAsI CHCTEMA B
pe3ynbrare 3Toi MAHUITYISIIHA aOCOMFOTHO HeeCTeCTBeHHA. UTo B Heil HeT HeMOCTATKOB CErOIHs, CTPaAaHHUs
 JIMIICHHS, JIBA COOBITHS, KOTOPBIC YBEITMUYMBACTCS BO BCceM MHUpE. JIFOIH OTYasHHO COBEPIICHCTBYIOTCS U BS3HYT B TPSCHHE
1oJ KpoBOM Mpaka 6e3 Oymyriero. He TonbKo poauTens OT4asiHHO 00eCIIOKOCHBI BBDKHBAHHEM CBOUX [ICTEH, HO U
UX JIETH BUAT CBOE OyIyIee ¢ OrPOMHBIM YHBIHHEM.

To BpeMst KaK MIJUTHOHBI HALIIMX COOTEIECTBEHHUKOB YEIOBEUCCKUX CYIIECTB YMUPAIOT OT OCTPOrO OO/, MBI ©KEAHEBHO
HOJTy9aeM M3BECTHS O IPYOBIX, IOPOi HEMOHSITHOMN, HECIIPABESAIMBOCTH B PACHIPEACICHHIH [IPOIOBOIBCTBUSL, U3 'TOp
Macen", "rop 3epHa", Bce M3 KOTOPBIX SBJISFOTCS PE3YJIBTATOM TPYIA, PHIHOK OTKPBIT JJISl BCEX CIIOCO0
MaHUIYIImH. JIFonu 0OpeMeHeHbl OrPOMHBIMHE TOJITaMHU U UIIOTEKAMH, KPSAUTAMH, TIPOLICHTHBIC TUIATEKH U T. 1I.; B
3HAYMTEIBHOM CTEICHH M3-3a YICPKAHHS BCEX CHCTEM, KOTOPBIE MOTYT MPEIOCTABUTh UM HE3aBHCHMOCTh. B camoM nere
€CTh MHOIO CITy4aeB, KOIa 3HAYUTEIbHBIC YITyIIICHUS B MPOU3BOACTBE SHEPTUH, YIYUIICHHE U MPOAYKTHBHOCTH CEIBCKOTO



XO3SIHCTBA, YTOOBI HA3BATh HECKOIBKO, KOTOPEIE OBLIN MOABIEHEI B HHTEPECaX KOPIIOPATUBHBIX HHTEPECOB TEX, YU
HPHUPOJIHbIE I'yMaHHbIE YyBCTBA OBUIH M3BPAICHbI B [IOTOHE 32 BJIACTHIO W HAXKUBOW MaTEPHAIBHOIO A0CTaTKa (JIeHer).

HesaBucuMocTb, TO , MOCIEIHES, YTO 9TH COMHHUTENBHBIE JIHLA U Mera-ou3Hec (robasbHas huHaHCOBast Madus)
JKENaeT JapoBaTh YEIOBEUECTRY, IIOCKOIBKY X OKOHUATEeIbHOE TOCIOACTBO OyneT TakuM 00pa3oM norepssHa. HezaBucuMble
JIFOIM CBOOOJTHBIE TFOAM U OECKOHTPONMBbHBI. HalbmroieH e n3BeCTHOTO pyccKoro nucarens u ¢punocoda, rpada JIssa

Huxomaerua Toncroro (1828-1910), 3mech 04eHs MHOTO TOYEK TIOCTABIEHBI HaT ‘i’

"MBICITH, KOTOPBIE IAI0T BAXKHOE IOHUMAHHUE BCET/Ia TIPOCTHL. Bce MO MBICITH MOTYT OBITh CKa3aHBI TAKUMHE ciioBaMu: "Tak Kak
KOPPYMITUPOBAHHBIC JIFOIU 00BEIUHSIOTCS MEXY COOOM, 4TOOBI IPEICTABIISTH COOOM CHITY, TO YECTHBIC JIFOU JIOJDKHBI JeNaTh TO xke camoe! 1"
Oto0 Tax npocto!!!".

Ha mepenaeM kpae 3T0if 60pbOBI SBIIETCS KOHTPONIb HaJl SHEPTeTHYECKIMHE crucTeMamu. HacTosmiee miadeBHoe
COCTOSIHUE ILIAHETHI, HAalll €JUHCTBEHHBIN JOM, B 3TOH OIPOMHOH BCEJIEHHOM, B HACTOAIIEE BPEMsI JOCTHUIVIA TAKOIO OIIACHOIO
COCTOSTHHME, YTO IS HAIIEro COOCTBEHHOTO BEDKUBAHMUS MBI IPOCTO HE MOXKEM JIOITyCTHTH IPOJOIKEHHE, HEIHEITHIX METOJI0B
SKCIUTyaTanyy SHeprur. Ecim MBI He mpHIeM K Ipyroi TOUKe 3peHHs CyTH, €CIIH HayKa IPIMET Ooee OTKPBITHIH ’
YHHUBEPCAITBHBIN MTOIXOX K MOHATHIO CAMOI SHEPTHH U MOMMET, 4TO eCTh Oollee MTMPOKUE BO3MOKHOCTH, Y€M TO, YTO MOKHO
YBUJIETH WIIH TIOIIYIaTh, TO MBI OyieM IIPOROIKAT IBUTATHCA 110 ITyTH MPATHOTO 3a0BEHHS.

Bcro cBoto xm3Hb Bukrop llaybeprep crpeMuscs yiIydIInTh KU3Hb CBOMX TOBapHIIEH moieit 1 60porcs, BBICKA3bIBAI
MHOTO 3aMedaHuii, paborai, Omiics ¢ akaxeMUIecKIMH KpyraMi. HecMoTpst Ha MOCTOSHHOE, HEOCBEIOMIICHHOCTD OCYXKICHHIA
HAyKOMH, €ro UJeu 3T0 — TPOIIa, KOTOpas HapylIaeT >KU3HEHHO Ba)KHOE 3HAYEHHE JUIs HBIHELTHETO COCTOSHUS MUPA, U X
JEHCTBHSAX CTAHOBSITCA BCe Ooee OUEBUTHBIMH, KOTa YeIOBEK IOCTEIIEHHO MPUXOIHT K IIOHIMAHHIO TIPOLIECCOB €T0
MBIIUICHUS H SHEPTeTHIECKHX IIPOIECCOB, KOTOPBIE OH OMMCHIBACT. JTa KHUTA OyIeT OMHCHIBATh Huen Buxropa
IlayGeprepa 1 npakTHYECKHe IEMOHCTPALMH JUIs HOmydeHHs! (TeHepalii) SHEPI UM, YITy4dIlIeHHe Ka4yeCTBa BObI M MTOBBILICHHS
IIPOAYKTUBHOCTHU CEIBbCKOIO XO3HCTBAa B MHTEPECAX BCETO YEIOBEUECTBA.

2.2 Omuocumenvhasn (63aumMoceésa3aHHbLIL) IHEPUU

Ipexnae uem paccMaTpuBaTh BOIPOC 00 PHEPTETUKE W HAIIM TIPEICTaBICHHS O Hel, CiellaeM HeCKOITbKO CPaBHEHNIH,
4YTOOBI ITOTYYUTH BEIH B IepcrekTuBe. Cleayommue IpuMeps IpeIHa3HaueHb!, 9TO0BI TOKa3aTh, CKOJIBKO ITOTPEOICHHEe
9HEPrUH Halleil TeXHUUECKOH LIMBIIIM3ALMY TTOYIEHbI MOJIHOCTBIO U3 TAPMOHHH € IPUPOAOi (cM. puc. 2.1).

(KonmuecTBo SHEpruM [UIs 4€JI0BEYECKOr0 CYIECTBA, TPEOYIOMIErocs 1Tl BBDKUBAHMS B TEYCHHE OAHOrO roja B cpexseM 1000 kuoBatr-
4acoB (kB / 4). CornacHo pacueram Banbrep Illaybeprepa uenoBedeckoe BpeMsi pabOTaeT Ha OTHOCHTEIBHO HE3HAYUTEIIBHOM YPOBEHb SHEPIHH KaK
JJIeKTpryecKas amnodka, a tMeHHo 100 Bt. 1000 kBt/4 Taxxe cpeiHee KOJIMYECTBO SHEPTUH, oiyyaemMoit o CoNHIIA B FOJl Ha KBa{paTHbIH
MeTp noBepxHocTH 3eMur. CIIeI0BaTeIbHO, TEOPETHIECKU BCE YEIOBEUECTBY ISl )KU3HH HY)KHO CJIEIaTh, 9TO BCTAaTh HA KBAIPATHBI METP U MOIy4UTh
cBoto sHepruto ot ConHua. Eci 66 B COCTOSHHN PeoOpa3oBaTh 3Ty SHEPTHIO HEIOCPEICTBEHHO, TO TO/I0Bas IIOTPEOHOCTH B SHEPrHH Oyzer
MPEIOCTATOYHO. ITO KOIUYECTBO SHEPTHHU, 3aMETHM, CBsI3aH ¢ yrmoTpeberneM B numty 260 kg monekymspaoro kucnopozaa (O2) B rog,
yT0 paBHo 29.659 gr kucnopoaa B yac. ITo KOJIMYECTBO SHEPTUH U KHCIOPO/IA, TOTPeOIIieMOe YeIOBEKOM UL OAIepKaHus (pyHKIMI OpraHu3Ma,
BOCIIPOHM3BO/ICTBA, TBOPYECTBO M MHTEIUICKTYaIbHON paboToi (MBICINTEIBLHBIM IPOLIECCOM) B TEUCHUE LIEIOT0 TOAA.

CpenHuii pacxox OeH3nHa aBTOMOOWIIB ¢ 1,6 uT. IBUraTens, 3aMmeTuM, coctasisier B cpenteM ot 10-11 6ensuna Ha 100 km. Banstep layGeprep
MOZACYHUTA, YTO JUIsl myTelecTBus Ha paccrosiaue 1000 kv tpebyer pacxona sHepruu B 1000 kB1/4. [To3TOMY, YTOOBI BBIACIUTH CMEILHON
Mexannyeckuit KI1JI, KOTOpbIi MBI 10 CHX TIOP CyMENIH JOCTHYb, ¥ O KOTOPBIM MBI, II0-BHNMOMY TaK FOPAMMCS, aBTOMOOHIIB TyTentecTBys Ha 1000
KM Pa3pyIIHTEIEHO MOTPEOISIET TAKOE KE KOITMYECTBO SHEPIHH 38 HECKOJIBKO YaCOB, TAKOE KOJIHYECTBO KOTOPOE YEIIOBEK HCIONIB3YeT ropasio boiee
9KOHOMHYHOHU HPOAYKTHBHO LIEIbIH roJ. ABTOMOOWIIb, 3aMETHM, HE {yMal0, YTO OH YTOTO BOCIPOM3BOAHT H SIBIISIETCSL YEMTO TBOPYECKUM (4TO TO
cosmaer) . OH He MMeeT HH OJHOM n3 3tux crocobHoctel. [IpupaBruBas 1000 kM €376l ¢ TOAOBOM JESITEILHOCTBIO OJHOTO YEIOBEKA, IPOU3BOINUT
OYCHB [I0XOE HEPreTHIECKOE OTHOIICHHE.

Emie pa3, konuuecTBO KUCIOPOIA, HCIIONB3YyEeMOr0 YeI0BEeKOM B rofl xu3Hu 260 xr. Exymuii aBToMo6mIb IpH ckopoctr 50 KM B yac moTpedisier
22.25 Kr. kucnopoa B 4ac, 4yto npuMepHo B 750 pa3 Gosblie, HEOOXOQUMOro 4enoBeKy. [109ToMy, Kak MBI €IeM BMECTE PaJJOCTHO B HAIIHMX
ABTOMOOMIISIX, MBI HEOCO3HAHHO yHHYTOXaeM 750 Kr. KHCI0opoaa MPUroAHOro ULt JbIXaHus. PaboTa [BUraTens, 3aMeTiM, 3TO HE BBIIOX XOPOLLETO,
YHCTOrO yTJIeKUCIIora ra3a (IByOKHCH YIiieposa) 1 BOABI, KaK JeaeM MbI, @ OHH BBIOPACHIBAIOT BPEJHBIX CMECH SIOBHTHIX TA30B.

Ilpu myTeniecTBre OAMHHAAIATA YaCOB, H3PACKOAYETCS TAKOE KOIMYECTBO KUCIOPOA, KOTOPOTO XBATHIIO OBI OHOMY YENOBEKY Ha OJUH
rox. Ilo cnoBam Hay4uHO TeneBu3nOHHOM mporpammbl "Ksant " (11.0x1s16ps1.89), 6110 MOACYNTAHO, UTO €CTh B HacTosmIee Bpemst 450 MUILTHOHOB
TPaHCIIOPTHBIX CPEICTB, UCTIOIB3yEMBIX BO BceM MUpe. Eciii yMHOXKUTB 3Ty nndpy Ha750, MbI omydaeM notpediaeHus kucnopoaa pasuoro 337 500
000 000 yenoBek, okono 67,5 yMHOXKEM Ha HBIHEIIHEE HACEIEHUS MUpa. Mbl BBIHYKACHBI IIPH3HATH, TAKUM 00pa30M, 4TO OTHOIICHHS MEXKIY HAIUMH
TEXHOJIOTHSIMH U €€ HCIIONb30BAHNS SHEPTHH JHaMETPAIIBHO TPOTHBOIIONOKHBI KOTOPBIE MPOHCXOT B ITpupoze.

B ABcrpanuu, HanpuMep, KOINYEeCTBO KUCIOPOAA, OTPEOIISIEMOro XXEroAHO Yepe3 CKUraHHe HCKOMaeMOoro TOIUIMBA T Le/eH IPOMBIILICHHOCTH
1 3HepreTuku paBHa 214 465 670 TOHH MOJICKYJISIPHOTO KHCIIOpO/ia (02) [widpsr 1977 roma). Ipu pacxome 0,26 TonH 0%s roJi Ha YeJIOBEKa, 3TOro
JIOCTaTO4HO, 4YT00bI 00ectieunth 824 868 073 sxuBbIX Jr0ei BredeHnd 1 roga. B mpoTHBOMIOI0KHOCTE TOMY, KOJIUYECTBO
KHCIIOpOJia, TOTPeOIIsIeMOro HaceleHueM ABCTPAIIIH 3a TOT ke repuos cocrasister 4 290 000 Tonn 02, coctasister 0,02 ot BepxHeii nepBoii mudpe.

Ho e e poxkgaercst Hamr kuciiopoa? Ha ocHOBaHMHM KaHAJCKHMX JAHHBIX (P IS XBOHHBIX JIECOB, KOIMYECTBO FEKTAPOB, HEOOXOHMBIX
JUISL IPOU3BOJICTBA JOCTATOYHOIO KOJINYECTBA KHCIOPO/a, YTO0b! YIOBICTBOPUTH BBILIE KOMOWHUPOBAHHBII CIIPOC HA YPOBEHB IIPOH3BO/ICTBA
B 10,0619 TOHHBI ¢ rekTapa O2 =21 740990 ra, umu 217 410 kM~ . DTOT paiioH ABJISIETCS HE3HAUYUTEIILHO MEHBIIIE, YeM Bcs BenukoOpuranus = 229
523 kv’. B ABCTpaliyu MPoXKKUBAET OKOJIO 17 MUJLUTMOHOB, B TO BpeMsi Kak HacelleHne BenmkoOpuTaHum cocTaBiisieT 0koio 60 MUIUTHOHOB.
DKCTPaIoINpOBaHHbIE (IIPOAOIDKUTEIBHOrO [0 BPEMEHH) BO BCEM MHPE B OTHOIICHUH IS OOIIEro MUPOBOrO HOTPEGIICHHUS KHCIIOPOZA U CKOpeiiee
yCTpebIIeHHE J1eCOB B MUPE, KapTHHA CTAHOBUTCS COBEPIIICHHO y)KACHOI.

Puc. 2.1 sHeprus, morpebieHne KUCIOpOoia U MPOU3BOICTBA




JIns nomy4eHns: HeKOTOporo HaMéka Ha BO3MOXKHYIO BETTHYHHY [II00ATBEHOTO ITOTPEOICHNS KICIOPOAa, HalpuMep, 1
CIIPOBOIMPOBAThH HEKOTOPYIO 3aMHTEPECOBAHHOCTH B 3TOM BOIPOCE, 51 HCIIONB30BAN NU(PHI Ha puc. 2,1 B KauecTBe OCHOBEI
JuIst pacdeTa’. 51 He yTBep)Kaaio, BEICOKYIO CTEIIeHb TOYHOCTH, 3aMETHM, MOCKOIBKY €CTh TAK MHOTO IIEPEMEHHBIX JaHHBIX I
HepEeMEHHBIX, KOTOpble MHE Hen3BeCcTHBI. Kak OBI To HH OBLIO, IO MOMM pacdeTaM rofoBast HOTPEOHOCTE B KHCIOPOZE BO BCEM
MHpe MOXeT ObITh 38 496 255 232 ToHH, KOTOpBIE MOTYT OBITh CIIETKA 3aHIDKEHEL. [l yIOBIETBOPEHNUS 3TOTO CIIpoca
norpedyeTcst 00JIacTh 3J0POBBIX MPOAYKTUBHEIX JIeCOB B pazmepe 38 259 432 kM2, I10 cocrasisier 28,3% or oGmeii miomam
B MHpe, KOTopast cocTaBisieT 135 MUIUTHOHOB KM', TOTIa KaK MBI 3HaeM, Jieca B HACTOSIIEee BPeMst YHHUTOXKAIOTCS OBICTPBIMU
Temmamu. Boree Bbicokue exeromHoe ckopoctn rorpednenns O GbI eCTECTBEHHO, TIOTPeGYIOT CopasMepHO GOMbIIeil IIoMmaIH
JIECOB IS OTIONTHEHNs Kucnopona. C Ipyroi CTOPOHBI, 3TO TaKXkKe BEPOSTHO, YTO TOUKA, y)Ke JIOCTUTHYTA, KOra
CYIIECTBYIOIIEH IITOMAAN JIECOB U PACTUTEIHHOCTH HEIOCTAaTOYHBI, YTOOBI KOMIEHCHPOBATh TO, YTO B HACTOSIIIEE BPEMs
morpebIseTcs, TeM caMbIM cO3/1aBast Je(HIUT KUCIOPO/a.

XoTs 00BITHO IPEATIONATaeTCsl, YT0 UMEIOIIHecs OacCeH KUCIOpoaa HACTONBKO BEITHK, YTO MOT OBITH TIOYTH
HeucdepraeMbiM (arMocepa Bkitodaer B cedst 20-21% or obiiero odbema atMOChEpHBIX I'a30B), ITO MOXKET ObITH
OIPOBEPTHYTO, YTO, XOTS OTHOCHTENBHAS JIONS 3THX Ta30B OCTAIOTCS TEMH ke, MX (haKTHIecKast BBICOTa aTMOC(epbl MOXKET
CHIKaThes. J[pyruMu c1oBaMu, KOria IIepBOHAYANEHO OIIEHUBATIOCH OOIIIHE MONEKYISIPHOTO KHCIOPOia BOSMOXKHO, JOCTHT
BBICOTHI, ckaxeM, 100 kM, HO U3-3a €ro OBICTPOro M HeECTECTBEHHO UPE3MEPHOro IOTPEOIeHNE, €ro BEICOTa MOXKET OBITh
ceffuac CyIIeCTBEHHO YMEHBIIIEHA, B MaHepe CXOkKel ¢ ocyleHneM Benpa. J[iis Tex, KTo KHBET B BOE Ha JHE BEAPA, 3aMETHM,
Ka3aJ10Ch Obl HUKAKUX M3MEHEHHI KOIMMYEeCTBa MMEIOLIErocsi BOJHOIO pecypea (KUCIoposa) HeT, 10 TeX 1op, MOoKa BEApo He
omycromuthesi! OcraBasich Ha BCe BpeMsI TIIyOOKO IOTPYKEHHBIMH JI0 3TOT0 KaTacTPO(GHUIECKOro COOBITHS, MBI He o0pamiaeM
BHIMAaHUS HAa MEIJICHHYIO CMEPTh, YTO HeM30eKHO NoaxonuT. [109ToMy ecTs Gomblnas HEOOOAUMOTCh JUTS TOYHOTO ay[IUTa
0CTaTOYHOrO OacceifHa KUCIOpo/a B MOCIeRHee BpeMs, ObLIH NpeanpruHAThl? Ecan HeT, To, BO3MOXHO, ClIeyeT 03BYIHTh
BIIPOC OOIIECTBEHHOCTH, yKa3bIBasi Ha HEKOTOPYIO aKTyalbHOCTb.

Ecnu Tenepb paccMoTpers 3HAMEHUTOE ypaBHeHHe XaceHopist -DiHurreiina st suepruu (E = mc2), B koropoit
KOIIMYIECTBO SHeprur E B maHHOIT crcTeMe sABIseTcs Mpon3BeIeHNe MacChl M Ha CKOPOCTH CBETa B KBajpare, To B 1 rpamm
HenudepeHIPOoBaHHOI MaTepUH XPAHUTHCS IHEPTHH 25 MIJUIMOHOB KMIIOBAaTT-4acoB (puc. 2,2).910 MMeeT 3HaueHHe He TO,
9TO TPaMM BEIIECTBA. DTO MOXET OBITh UEIIOBEUECKOH IITOTHIO, KOBED, IepeBa, BO BCEM TOM, UTO MBI BEIOEPEM, HO B 3TOM
HE3HAYUTEIBHBIC TPAMM 3TOT0, Ka3aJI0Ch OBI COCPEI0TOYEHA OTPOMHOE M HEIIPOIOPIIMOHAIBEHO OOIBIIOT0 KOTHIECTBO
SHEprHiL. ITO 03HAYAET, UTO OTHOCHTETHHO OXHOro ooheMa 1 em® Boms! comeprutes 25 M. kB1/4 sneprum. Kax Buxrop

U_Iayﬁeprep OJTHAXKbI CKa3aJl: " bonblias SHEPrus 3aKI04YeHa B KaXKI0M KaIlle YUCTOM XOpoIeld POIHUKOBOM BOJBI, OOJIbIIIE YEM MOXKET
MIPOU3BECTU CPEHUX Pa3MEPOB CY(PECTBYIOLIAs AICKTPOCTAHIHSL. A

MI)I, HEC 3Ha€M, KaK U3BJICULEC eéu NIpEeBPATUTh B B ITOJIC3HYIO pa6orry, IIOTOMY 4YTO HaM HC YIaJIOCh CACIATh TIIATCIIbHOC
HCCICAOBAHNEC IPUPOAHBIX SHEPIECTUICCKUX ITPOLICCCOB. Hamm monsITku BBIITYCTUTD DTOT 0I‘p0MHBIﬁ NOTCHIUAJI SHCPIrUH
4epe3 paCHICIUICHUA aTOMa, 4€pPe3 pa3pylICHUC NPUPOAHBIX, PE30HAHCHBIX CUCTEM (aTOMOB), TOJIBKO CO34aJIN CMEPTEIILHOC
Haciaeaue i 6y£[yHII/IX HOKOHCHHﬁ, HC TOJIBKO TSI YCIIOBEUCCTBA, HO U MHOXKXCCTBO APYTUX JXHUBbIX CYyHICCTB, CyILICCTBOBAHUC
KOTOPbBIX 3aBUCUT OT HALICTO COOCTBEHHOTO CyHICCTBOBAHMUS.

Fig. 22 The energy content of 1 gram of matter

Hasendhrl-Einstein energy equation: E = mct
= mass(kg) x speed(metres/sec) of light*
therefore Egram = mxc?

0.001kg x (2.997 924 58 x 1087
= 0.001 x 8.987 551 787 x 10"

= 8,087 551 787 x 10"

Mass-energy equivalence of grams vs joules = 8.987 551 787 x 10" J

Conversion of joules to electron-volts (eV) = B.987 551 787x10"™J x 6.24x10"%eV
therefore E gram = 5.608 232 315x10%eV

Converted to Kilowatt Hours (kiVh): E gram = 5.608 232 315x10%eV x 4.45x10%°kWh
therefore E gram = 24,956,633.8kWh

In round figures therefore The energy content of 1gram of matter = 25,000,000kWh




ULTIMATE ECONOMIC
ORDER SYSTEM

(1%) = DI¥IDEND FoR
ENERGETIC USE

EVOLUTION
|DEVE!.0PMHN1'
INCREASING ORDER

GROWTH = [ I F &)
STABILITY

|EPP1GI ENCY

|[SUPER ECONOMY

E due Lo
efficiency

|

& INTEREST OM
(10X%) = cAPiTAL FOR

i FURTHER GROWTH

ECTROPY 1 NATURE'S
1
|
|

aﬁ?
Al
-E\
&
A

| _GAIN aue to

| wfficiency

&+

y = UNTOUCHABLE
(100%) CARITAL BARE

—_SIIPEH—EGOR}II C

ch—TEGﬂUD"nGT —_
100% efficiency
e brings nothing
No Change Perpetual Uniform Motion lﬂﬂx_ EFFICIENCY )
IJang:DltV f'ull:(tn_ﬂfv

maintains status
quo in porpetuzm

TECHNO-MECHANTCAL
ECONOMIC
SYSTEM

P}Ev'ﬁx.u'mdu
DETERIORATION

¢ x) = INYEBTED
[INCREASING DISORDER %

CAFITAL

| LOSE due te

|DE
CAY =2 E A T H| | ipefficioncy
INSTABILITY / 3
. ATLABLE
INEPFPICIENCY / “?&} : ::::I;:f;g:'
BANERUPTOCY bt
inefficiency
AYAILABLE
(1%) = cARITAL Fos
ULTIMATE REINVESTHENT
Callum Coats. July 183 ED'{SOEDEIE‘Y -

Fig. 2.4 The fateful choice

2.3 Pokogoii év100p

B HameMm pacrnopspkeHHH ecTb, Be CHCTeMBL. HaM mpefcTaBiieH cerogHs Ype3BhIYaifHo cynbO0OHOCHBIH BEIOOp. MEI
MOXXeM BBIOPATh JKI3HB WK Hallle TTOTHOE 3a0BeHne. PaccMoTprM SBOMIONMOHHEIHN ITyTh Kak Ooee ATUTETbHBIH Mepruos
BpeMeHH (puc. 2.4), Tam ObUTH J1Ba OJHOBPEMEHHBIX COOBITHSI, KOTOPbIE H3HAYAIBHO HPHASPKUBAINCH U IPOUCXOIIIIN [IOYTH
HapajuIeTbHBIMI MYTSIMH, TaK KaK JesSTeIbHOCTh YeJIOBEYECTBA B 3HAYUTENBHON CTEIIeH! ObIIIO B TapMOHHH ¢ pupooi. [To
Mepe pocTa HaCeleHUsI U HaydHO TEXHIIECKOro Iporpecca MOCTENIeHHO, 3TU [[Ba ITyTH Ha4aJll PacxoguThes. B mocnenane 150
JIET WITH OKOJIO TOTO, PAa3BUTHE M IIPUMEHEHNE TEXHOIOTHI YCKOPIIIICH HEMMOBEPHO, B PE3YIBTaTe Yero PacXoXICHHUE CTANIO0
BECbMa IPaMaTHIECKUM, U Topa3zio Oolee TOHKHE SHEPTeTHYECKIE CHCTEMBI IIPUPOJIBI OBLIN EeperpyKeHbl HEelPephIBHOTO
HATHCKa OeCIIOma HOH, MEXaHICTUYECKON TEXHOIOTHEH,C HeITOCPEACTBEHHEIM ITOCIISACTBHEM TSI BCEX Hac.

BepxHnif, pocTymuii, B TOM, YTO B XOI€ €CTECTBEHHOI ABONIOIMH OT IIPOCTOTO K BCE OoJIee CIIOKHOMY, 3aHUS BHIIIE,
Ooree pa3BHUTHI CHCTEMBI ¥ BH/BI, Ha OCHOBE Mpensiaymx. OH 0003Ha9aeT IyTh yBeHMIeHHs pasHooOpasust. OTcrona cieyer,
KpHBasl yBEIMYECHNS IPHPOJHOTO KAIINTAIIA, IIPOLCHTEI Ha OCHOBE 3{0POBOI SKOHOMHKH SBOIIOLIHN U Pa3BUTHS HOBBIX (HOpM
JKH3HU TOIXOIAIINX JUIS YIYUIISHHs YCIOBHH, IIOCIEIHAS POXKIAST SKOIOTHIECKHE HUIIH IJIsI 3THX HOBBIX (hOPM JKH3HH, TaK
9TO HE IIPOUCXOANT HOTEPH IS JAIBHEHIIIEro TBOPUECKOTo BEIpaXkeHus. B cynep-skonommueckoit cucreme [Ipuponst, B
KOTOPOM HHUETO HE TePSETCs, CBOH 3aMHTEPECOBAHHBIN MPOQUIUT IPEACTABIAIOT PA3INIHEIC IUTOABI, CEMEHA, 3¢PHOBEIE,
OpexH | T. JI., JapOBaHHOE AJIS KU3HeoOecedeHus (POpM KHU3HH, CYIIECTBYIOIICH B HACTOSAIIEM B JIF000H JaHHBII MOMEHT. DTO
€CTECTBEHHBIH CII0co0 paboTaeT, M MBI TakXKe JOIKHBI IEHCTBOBATh, IIOCKONBKY, KaK 3asBIIsuI Bukrop:

"Hauboree ecrectBeHHas HpPIpOI[HaSI CHUCTEMA ABJIACTCA BCETa HanboJiee TEXHHYECKH COBEPILICHHA U TOJIBKO 3Ta CUCTEMA, DKOHOMHUYECKU
JKH3HECIIOCOOHA M IOrocpovHa” 5

IMpuponusiit 100% 6a30BbIi KanuTal - MUHEPAJIBHBIE U IPYTUX PECYPChl 3EMIIH - JOJDKHBI OBITh
HETPUKOCHOBEHHEI. J{71s1 Havasno sBomtonny, [Ipupona yBenuuuBaer cBoi kanutai, ckaxeMm, Ha 10%, o remnam pocra,
JIBIDKCHUSI, Pa3BUTHS HOBBIX (DOpM KM3HU. [109TOMY MBI TOJDKHBI HAyYUTHCS JKUTh 33 CYET M3JIMIIKOB Ha MPOLICHTHI
ITpupoms! or €€ cCOOCTBEHHOr0 KaruTasa, Y10, BEPOSTHO, BIIOIHE JOCTATOYHO IS HAIIMX HyX1. [Ipu Takoi cucreme,
CTaOMIBHOCTH OYJIET TONBKO BO3pACTaTh, IIOCKOJIBKY YBEINUEHHE pa3HOOOpaswsl, O3Ha4YaeT 0ojiee YBEPEHHO CTOATh Ha
Horax (TBep/o CTOUT Ha HOTaX), TaK CKa3aTh, U €CIIM OJHA HOra CITy4aifHo mpomnajer (yIajieHa), BCs CHCTeMa He
pa3pyLIUTHCS.

IpuponHBIe CHCTEMBI, 1 HUKOTIA He OBLIH, SIBHO YCTOMYUBEIMI. CpenHss IMHNUS Ha pHC. 2.4, C APyroif CTOPOHH,
npexncrasisier codoi 100% >ddexruBHOCTH. 3aMETUM ITO-BHANMOMY HICATBHOE, MOXET OBITH, €IIIe He PelICHHE, II0TOMY YTO
9TO KaK XOXJIeHHe ITo Kpyry. Kak B paBHOMEpHOM yCIOBHH, YTO OHA HE OOJNBIIE, TIOTOMY YTO OHA HEe MEeHbIIe, paBHBL. OHa
IPOCTO CTOHT Ha MecTe. [Ipupona, He HCIIOMB3yeT I eAMHO00pa3ys, a ee TIaBHas IIelTb TOCTOSHHOE M3MECHEHHE U



peoOpa30BaHUs BBEPX -3BOIIONNS BUIOB.

ITyTb, KOTOPHIiT MBI IO CHX IIOP BBIOPAIH, 3TO HIDKHSS KPUBAs, SIBISIETCS TeM, KOTOPHIH He TOIBKO HCIONb3YeT SHEPTHIO B
9Ype3BEIYAIHO PACTOUUTENHHO M HEYCTOWYMBEIM ITyTEM, a TAKXKEe YHUYTOKAET BCe SKOC(Hephl MO HKECTKIMHL,
HEJyBCTBHUTENFHEIMI HOTAMH SKOHOMHKH. [71e BBICOKHIT j1ec, GoraTslil B pa3IMIHBIX B3aNMO3aBUCHMBIX BHIIOB ICPEBLEB H
’KHUBOTHBIX, TaK KOIJ[a-TO IIPOLBETAN, TEIIePh €CTh TOTBKO MOHOKYIETYPHI, 3KOJIOTHIECKHE MyCTRIHH eANHO00pasus. [ie KuBble
M3TOPOJIH, PACTYIIHE B IUKOH XKHU3HH, KOTJa-TO OKPY)KaJIH BBICOKO ITPOM3BOJUTENBHEIE B 3HAYUTEIBHOH CTEIEHH OPTaHNIECKI
YIpaBIIEeMBIX IIOJIEH, B HACTOAIIIEE BPEMSI €CTh OTPOMHBIE 00yBaeMbIE BETPOM aKPBI OTKPBITOH 3eMIIH, B KOTOPOM TOJIBKO OI[FH
BUJI CEJIbCKOXO3SIMCTBEHHBIX KYIBTYP BBIPAIINBAETCS O3 IIEPHOIMIEKOro IOBTOPEeHHs! (BPAILleHH ), TIOAINPACTCS
HCKYCCTBEHHBIMH YIOOPEHMSIMH, KOTOPBIE B KOHEYHOM CUETE Pa3pyLIAOT I0UBY. [109TH eXXeTHEBHO MBI CIBIIINM, YTO OJWH BUJ
WU IPYTOHM HaXOAWUTCS MO YTPO30ii BEIMUPAHHS MM Y)KE CTall TAKHAM, YTO COKpAIeHIe Pa3HOOOpa3us CTONb KHU3HEHHO
BaYKHOH VTS 30POBbS U CYIIIECTBOBAHS BCETO HA 3TOH ILIAaHETE.

310 ycKOpeHHe KpUBOH BHU3, KPYTH3HA CITyCKa YBEIIMIUBACTCS B HOTY C PACIIMPEHUEM ITPUMCHEHUS HAIIIIX
HEeCTECTBEHHBIX YHEPTUTHIECKHX cHcMeM. COBEpIIeHHO HE3aBICHMO OT UX JJOKA3aTeIbCTB B HEI(P(HEKTHBHOCTH, MBI
HCIONB3yeM CHCTEMBI 3arpsI3HAEM caM BO3IYX, KOTOPEIM MBI JeImHM. Pasrosop B 1970-x ronos mexy Baxsrepom
Hlay6eprepa u a-p @puuem Kopreracra, pykoBogurenem oriena uccienopanuii u passurus Mercedes-Benz, nokasain, uro
HanOonbImas 3G (HEKTUBHOCTD JOCTUTHYTAS JI0 CHX ITOp, MX CAMOTO CIIOKHOTO JABUTATENs, cocTaBmia nuis 13% ot obmero
o0bema 3atpar sHeprun. Jpyrumu croBamy, e 100-equHMI] S5HEPriN, IepBOHAYAIHHO BXOIUT B TaKHE MAIIHMHEL, IIOIE3HYIO
SHEPTHIO KOTOpasi MPOU3BOIMT I ABIDKEHHMS BIiepe]] cocTaBiser Beero 13%, octanbHoe Tepsercs depes oTBox Tema. Ecmu
TaKoi aBTOMOOMIIb ObLT ObI OM3HECOM, OH O4eHB OBICTPO OB 00AHKPOTUTCSL.

A KoKOH OM3HEC MBI CO3/IaJTH, 2 IMEHHO (h)OpMa TEXHOIOTHI YKPEIUIAET U CIIOCOOCTBYIOT STOMCTHIECKUMHI HHTEPECAMH,
KOTOpBIE TIOTPEOIISIOT SHEPTUIO Yepe3 MacCOBYIO KCILTYaTalllIoO He BO30OOHOBIISEMBIX pecypcoB. [IpomomkaTs Hemomp30BaHIe
TaKHUX TEXHOIOTHIT HEN30eXKHO IIPUBEET HAC B COCTOSHHE HECTAaOMIBHOCTH, GaHKPOTCTBA, OECTIOPAIKY, IIepeIadH, H3HOC,
pacmazna ¥ B KOHSIHOM HTOre cMepTh. Ecii cobmronars Bee, 9To MPOMCXOMUT BOKPYT HAC, BCE 3T BEIIH IIPOUCXONAT, M BCE
TIOTOMY, YTO MBI Ha CaMOM JIeJIe B 3aKIIIOYCHBI B YHEPTETHIECKOI CHCTEME, KOTOPHII CIIOCOOCTBYET CAMOyHHYTOXKEHHUIO. B
HaIlleM HBIHEITHEH MEXaHHCTHYECKO! crcTeMe, MHBecTHImH B pasMepe $ 100 ymeHpimaetcs 10 13 mponyKTHBHBIX
JomtapoB. PenHBeCTHPOBATH B TyXke cicreMy Ha 13% addexruBHoCTh, 511 $ 13 Bo3Bpamarorces Tonsko 1,69 momnapa, mist
JIOTBHEHIIIETO UCTIONB30BAHMS.

Ho Ms1, J1r0717, BEICOKOMEPHBI, HAXOMACh HA BEICOKOM YPOBEHB XKH3HH Ha 3TOH INTAHETe, JielaeM BCE, YTOObI yHUUTOXKHUTh
caMy OCHOBY HaIlIeTo CyIIecTBOBaHIA. Ecii Oe3urcieHHOe KOMHYIEeCTBO PA3IMIHBIX BUIOB M BEICOKO PAa3BUTHIX CYIIECTB,
TPEACTABIISAIONINX KKIBIH SIEMEHT )KU3HHU, PACCMATPHUBATh KaK Kydy CYXOro Iecka, BEICOKO PAa3BUTHIX B BHJIE UEIIOBEUECCTBA
CHJIAIIEro Ha CaMOM BepXy Ky4u. 1 kxorna HU3KOypOBHEBBIE AIEMEHTHI YOpaTh M3 HIDKHEH 4acTH, JOOBIBaHHEM HedTH,
JTOOBIBAHHEM YTONSI, COCTOSHHEM JIECOB, YPE3MEPHBIM BBIIOBOM PHIOBI, TO 3TO HEU30EKHO, YTO OTHOCHTEITLHO MAJICHBKHX
3epeH ''JeoBeuecKHii’ MeCOK, 3TH YPE3BHIUAfHO MATKHE U YSI3BHMBIE CYIIIECTBA CBEPXY HA BEpIINHE, HODKHBI HA9aTh
OITYCKAThCS, TaK KaK HIDKHUE IIECYMHKY, B KA9ECTBE Pa3JIMIHBIX IONEPIKEK, IIOCTEIIEHHO U HEYMOIMMO YHHYTOXKAIOTCSL. DTO
M3BECTHBIH (aKT, YTO 3arpsi3HeHast Boja (HM3KOe KauecTBO BOIbI) OyIeT Io/Iep)KUBaTh TOIBKO He GJIaropojHbIe copTa phIo
(pp16bI-naganpumKK). To XxKe caMmoe OTHOCHTCS U K HaM. ECin MbI HO3BOJIMM MIPHPOIHOMY KaITUTATy OKpY)Karowieil cpesbl
YXYIIIAThCs, HAIll COOCTBEHHBIH YeTOBEUECKHUI KalTall 00eCIICHUBAETCS COpa3MEpPHO.

Hcnonb30Bath 3/1€Ch CIIOBA BBICOKOE Ka4eCTBO (FapMOHUS), 110 BUIMMOMY, O0liee COOTBETCTBYIOLIAs BEINYHHA
Ba)KHA U UMeeT Oonblioe 3HadeHue. JleiictBurensHo, no MEeHuto ['anuneo u Horanny Kemnepy, Ilpupona Moxer ObITh TOIBKO
3aJyMaHa Ha SI3bIKe MaTEMATHKH U B KauecTBe FapMOHUH. B mpupoze HeT AByX Bemieit nueHTHIHEL. Kak orMeuarnock panee,
BepiHa [IpHpOIE! ABISLETCS TeM, YTO MOCTOSHHBIC U3MEHEHUS U IIPe00pa3oBaHus, X €€ IIaBHBIA 3aKOH IIIACHUT, YTO
MOBTOpPEHHE UACHTUYHOCTEH 3ampemieHo. 1 + 1, cienoBaTensHO, HE IOMYy4INM 2, TOTOMY 4TO HET ABYX HPUPOIHBIX CHCTEM
MOTHOCTBIO HACHTHYHBIX U ITO3TOMY HE MOXKET OBITh HOTydeHa CyMMa.

IMoBTOpeHwue OyneT 03Ha49aTh MOBTOPEHIE YHEPTUTHUECKOTO HITH SMITHPHIECKOTO MpoIiecca, KOTOPhIH yke IPOM30IIEN, 3a
paHee B KOTOPEIX HEeT HOBEIX Pa3paboToK, Jake caMoe He3HaYUTEIbHOS H3MEHEHHE, HOMYCTUMO. VIIeHTHYHbIE TOBTOPEHS
MIO3TOMY 3HEPIHTHIECKU PACTOUUTENEHBI U IPHPOJA OTXONOB HE co3aeT! B 9BOMIONMOHHOM CMBICIIE, 3TO COBEPIICHHO
OYEBHIHO, HUYETO He MOTYIIIIN OT IIPOCTOTO MOBTOPEHHS. UTO-TO MOXHO ITOIYYUTh TONBKO B IIPOrpecce, JOCTUTHYTH B
pa3paboTke HOBOTO IIPOIecca WIIH CHCTEMBI, JaXke He3HAYUTEIBHO HO JPYTOit.

Ceifgac, s pacckasan 0 HEKOTOPBIX TEXHHYECKHX acTeKTax, JaBaiTe IIOCMOTPHM Ha BOIPOC SHEPTHH € JPYroi TOYKH
3penust. Buxrop Illaybeprep 4acTo roBOPHIL, YTO MBI, JIIOIH CIIEMH], YTO MBI YPE3BBIYAHHO TOBEPXHOCTHEIE CYIIECTBA, KOTOPHIE
CMOTPSIT, HO HUKOI/IA HE BH/IAT. BONBIIMHCTBO HAC BUIAT COCPENOTOYEHO Ha BOMPOC O pe3yTute (momydeHHoM dddekre)
TONBKO, a HEe Ha IIyOOKYIO 3KcIiepTH3y. OMupasch Ha BHEITHUH IIPOSBIECHHES, TONBKO U BCETO, YTO MBI HAOIIOAAEM MBI CIHTaeM
3TO TIpaBeNsHBIM. MBI OepeM ommoOouHbIH 3 dexT aust germa. Bee, 9To MBI BOCIIpHHIMAaEM, BCe IBIDKCHUS, BCE BHEIITHUE
TPOSIBIICHNUS 3TO "ofexkaa", ABIsIeTCs BTOPUIHEIME 3 hexrom. OCHOBHYIO IPUYMHY MBI HUKOTa He BUAUM. OCHOBHOI
HPHYUHOM SBISACTCS SHEPTHUL.

2.4 A umo makoe Inepeun?

Kaxosa CyIIHOCTb 3Hepr1/n/1? FI[G Mbl HQUMHAEM HCKATh OTBET HA ATOT U3BEUHBIMN BOHpOC? YIlI/IBI/ITeJIBHO, HO HECMOTPsI Ha
BCC HAy4YHbIC HUCCIICAOBAHNS, HUKTO, HC MOXCT IPUAYMAaTh 1 CCbOpMyJIPIpOBaTI) OKOHYaTeIbHBINH oTBET! BCe MbI 3HACM,



CYIIIECTBYIOT CIOCOOBI, B KOTOPBIX SHEPIUsI HPOSABIIAETCA. MBI BUIUM, YTO 3HEPIHs YIAaCTBYET B IPOTOIHOI Boze. MBI BHINM,
9TO YHEPTHS, CBI3aHHBIC C CO3JaHIeM oOllaKa. JHeprus akTHBEeHA B OCH3MHOBOM JABHUTATENe IpH cropaHuu 6ersnuaa. Ho uto
910? B uem eé cyrs? Uto 3710 BhICIIHIT (BO3BBILICHHBII) IPOLECC, KOTOPBIH BCEra, TECHO CBI3aHO C JBIKCHUEM?

YecTHbIH (pU3NK OTBETHUT, MBI HE 3HaeM. MBI MOIITH OBI TAaKKe CIIPOCHTB SIIICKOMA MITH CBSICHHIKA,OH OTBETHT, YTO 3TO
JIyX WJIH BEIIECTBO Ayxa? XoTs MHOTHE MPETIOKEHNS MOTYT OBITh BEIJBHHYTHI, B KOHEYHOM CYETE OHH TAaKXe MOTYT OBITh
BBIHYK/ICHBI KOHETHOM CUETe IPI3HATH CBOE HEBEXKECTBO. MOXKHO YTBEPKIATh TO, YTO HA3BIBAIOT SHEPIHEH YIEeHbIH 1
CBAIICHHHK JTyXOM IO CyTH 3TO ToXxe camoe. E€ mporcxoxieHue, ocraercs 3araaKoi.

IMockonbKy MBI HE MOXKEM YBHACTH SHEPTHUIO, A JIUIIH ¢€ BHEITHEE MIPOsBICHHE, e IIPOHCXOXKICHIE
MOXET JISKaTh B PEaTbHOCTH 3a IPefeIaMi HAMINX TIyBCTB. MOXeT OBITh, SHEPTUs CO3MACTCs KyIbMUHANMEH KelTaH!H, 9YTOO0BI
MIO3BOJIUTH ceOe BCe BOSMOXHOCTH IS IOTy4EHUS] HOBOTO OIBITAa. XOTSI €CTh MHOTO OYeHB BBICOKHX SHEPIHUif, KOTOPBIE HayKa
3HaeT U ()aKTHIEeCKH H3MEPUIIa, €CTh TAKKe BHBI SHEPTHUH, O KOTOPBIX MBI 3HA€M, HO KOTOPBIE OPOCAIOT BBI30B BCEM HAYUHBIM
KpyraM KOIMYEeCTBEHHOH OIIEHKOH 1 m3MepeHnsIM. OHH CIIMIITKOM TOHKHE H He MOTYT OBITh OOHAPY)KEHBI JaXe CaMBIMU
CIIOXKHBIMH Hay4HbIE HHCTPyMeHTaMu (mpubopamn).

XoTs HayKa TOIDKHA IPH3HATH X CYIICCTBOBAHME, JUIS YICHBIX TAKOKe M YENIOBEK, HayKa HE MOXKET TOYHO H3MEPHTh
pa3IUYHBIC YEIOBEUECKHE SHEPIHH, TAKHe KaK MBICIH, XKeJIaHUs, TF000Bb, BOCTOPT, HEHABHCTH, THEB U T.J., BCE U3 KOTOPBIX
HCXOIAT U3 YEJIOBEYECKOI ICUXUKH ¥ MOTHBALINH [T AEHCTBUH. XOTS HayKa MOXKET OBITH B COCTOSTHUH OOHAPYKHUTh
AKTUBHOCTB MO3Ta, CBA3aHHBIX C 9TUMH SBICHUSMH, HE MOXET PEaIbHO OLICHUTH HX COOCTBEHHBIE MOITHOCTH, Pa3Mep,
9aCTOTHI MM KOJIEOATETbHOE COCTOSTHUE, HU MIX ICTHHHOTO MecTa IpoucxoxaeHns. Kak HemarepuansHas Gopma 3HEpruy,
BBITEKAIOIMINX U3 IPYTHX-INIOCKACTEH - (PU3MUeCKX MycToT KoTopoii Buxrop Ilaydeprep TpeboBan B 60prbe 3aaeiicTBOBATE B
COOTBETCTBHH C 3aKOHOM COXPAHEHUS 3HEPTHH, II03TOMY OHH YIOOHO IPOHTHOPHPOBAHEL. DTO OTOMY, YTO OHU HE
COOTBETCTBYIOT, HE SIBJISIFOTCS] BBIYUCIISIEMBIMHU 110 3HAMEHUTOMY YPaBHEHHIO XaceHopiis -DiHiuTeiiHa (puc. 2.1) u ero BbIBOZ,
3aKoH coxpaneHwusi sHeprur. Kak H.H. Iena, Vaiikxem npodeccopom soruku B Oxcdopne (Kypaan Xu66epr, 1949)

KomMmenTHpoBa:

"Mpb1 JOJDKHBI CACIIATh BBIBO/, 51 AyMar0, YTO HET MECTa TEJICNIaTHH B MaTepPIaJIPICTPI‘{eCKOﬁ BceseHHoM. Tenenarus sSBisieTcst TEM, 4YTO HE MOXKET
HpOHSOﬁTH CO BCEM U, €CJIIM MAaTEPHUATTUCTUICCKA TEOPUS ObL1a BEpHa. Ecmu ato HpOI/ISOI‘/’II[C’I'. Torna 4ro-To CEPBE3HO HE B ITOPSAIKE C
MaTepI/IaJ'H/ICTI/I‘IeCK()ﬁ TeOpHeﬁ, 1 C BEACHHBIMU MHOI'OYHUCIIEHHBIMH MOJTYY€HHBIMU (baKTaMI/I, KOTOPBIE MOT'YT IOAABEPAUTE ITO. "

I'ere TO2KE rOBOPHIT YUEHBIM:
"Bce, 4TO BBl HE MOXKETE PaCCUUTATh, BHI JIyMaeTe, 4TO 9TO HE peasibHo."

Yr00BI 3TO c/1eMaTh B €10 NpaBUIBHON HeperiekTuBe, cap Yuubsim I'pos (1811-1896), npodeccop sxcnepruMeHTanbHOI
¢dunocodpun B JIoHIOHE YHUBEPCHTETE, TOBOPILT:

"Hayka He TOJDKHA UMETh HU JKeJaHU|, HU IPEAPACCYIKOB, HCTUHA JODKHA OBITh €€ €MHCTBEHHOI 1eNbI0." On TpencKa3bIBaj, YTo ... 3TOT
JICHb HE 3a TOpaMH, KOr/la OH HACTYIIUT, IIPUACTCS IPH3HATHCS, YTO "CHIIBI" KOTOPBIC MBI 3HAEM, BCETO JIMIIb (JEHOMEHAIILHOE MPOSBIICHUE PEAIbHOCTH,

6u

MBI HUY€T0 HE 3HAEM O, TEX CUJIaX KOTOPLIE OBUIA H3BECTHBI C ,upeBHeI‘/'mmx BPEMCEH U - UM MOKJIOHSAIUCH.

D710 npeHedpeKeHne HeMaTepHaIbHON YHEPIHH, WITH SHEPTUX KU3HH, Ubsl KOJIOCCanbHast cuiia (Molub)(B1acTb) 1aBHO
npu3HaHa B Ooliee paHHKX KYJIBTYp 1 Jiroeit ro- pasnHomy- kak Llu (Un), Ka, IIpana, Mana, Archeus (nepsoe Archeus—
KU3HEHHOE HAJalIo, MPOHU3BIBAIOIIEE BCE TENO, YIPABILSIONICE MUTAHIEM, TIepeBapUBAHHEM IHIIA U COMPOTHBIICHUE
6oresnsaM; Bropoe Duumvirat — Hagasno pasymHOe, HITH COOCTBEHHO JYIIIA, MMEIOIIEe MECTO HE B MO3TY, a B JKEITYIKE U
nedeHu. ) , Buc Butanuc, Taoke Moxer ObITh IIOTOMY, 4TO, Kak BUkTop 1llaybeprep 4acto roBopui, Hay4HOE MbILIICHUE
JIOJDKHO MPEIIPUHATE TONOMHUTEIBHBIN BKIIa/ BBICHINX MeTadu3ndecknx cdepax, U He 3HaeM, 4TO OH Ha3Ball 4- bIM U 5- bIM
nsMepenueM. Llu, HarpuMmep, - 3TO )KU3HEHHAs CHJIA, KOTOpas JABIKETCS BIOAb SHEPreTHUECKHX MEPUIMAHOB TeNa U KOTOpOe
OBIJIO TOYHO ONPE/IETCHO HECKOIBKO THICSY JIET Ha3a/l B KUTAe U HCMOMAb3YeTCs sl McLeseHus. UroykansiBaHye, Je4eHne ¢
MOMOLIBIO TOHKOM MIVIBI HCTIpaBisierT Ono-3Heprerueckuil aucdananc Ly B terne, mo- mpexxHeMy, He MPU3HAHHBIE
OPTOOKCAIBHOIM MEMIINHOM, XOTs IIHPOKO HCHONB3YETCsl B KUTAe M BO MHOI'MX 3alla/{HBIX CTPaH, aKKPEIHUTOBAHHBIX Bpadei 1
Goree OTKPBITHIMH BpayaMH.

IMprHMMast 3TO KaK Halll CUIHAJI B IOMCKAX 3THX JPYTHX M3MEpPEHMH, Mbl MOIIIH Obl Ha4aTh C BBICIIEH H CaMOil MOIIHON
(OpMbI IPUPOTHOI SHEPTUH, C KOTOPHIMH CTAJIKUBAKOTCS JIFO/IH - 1000Bb. Eciti 310 Oyaer moHsTa Ha HECKOJIBKO CTeNeHNH
BBIILIE, Pa3Mepbl U MOLIHOCTb, Mbl CMOYKEM HauaTh BOCIPUHUMATh OYEPTaHHsI TOTO, YTO €CTh JHEPIUsl Ha CaMOM Jiejle, HIMEHHO
JIEMOHCTpALWst 6e3yCIIOBHOM JIFOOBHU B LIEJISIX BBIIOIHEHNSI MHOTOOOPa3Hsi ONbITA.

Ilpumeuanue

1. Haure O6wee Byrnymuee: Oxford Univ.press,Oxkcdopa.

2. U3 3ammceit Buxrop llaydeprep xorupoBku B apxuse [llaydeprepos.

3. TPYBbIN PACUET B BUJIE TOIOBOI'O IIOTPEBJIEHUS XYGEN (0%

TIpeAnonokuM, 4To IPOMbIILIEHHOE HoTpedienue B Apctpamiu O - 214 465 670 ToHH XapaKTepHa JUls BCEX PA3BHTHIX
TIPOMBIIIIEHHBIX cTpaH. Vcrons3ys HaceneHne ABCTpaINy B KaUeCTBE OCHOBBI JJISI SKCTPAITONISIINH IIPOMBIIUICHHOS
norpe6ienne O° Bo BceM Mupe, modtoMy: Hacenenue aerpamiu = 17 MUILTHOHOB

Hacenenune mupa = 5, 000, 000, 000 moneii.



5,000,000,000 _ g, =t .
17.000,000 294.117 (extrapolation coefficient)

Ecxnu Bce ctpaHbl MUpa ObUTH ONMHAKOBO MPOMBIIIUIEHHO Pa3BUTEHI, @ 3aTEM ITyTeM YMHOKEHUSI ABCTPaJIMN PUCYHOK BBIIIIE
SKCTPANOIAIIH K03 HIIEHT 06beMa TToTpeennst MiHpoBoil npomsirterroctr O (100% nomeit) Gyner 214, 465, 670 Toun
0 x 294.117 = 63, 078, 137, 856 Tonn KHCJIOPO/IA B rog.

Mup - 310 He 100% mpOMBIIIIEHHO Pa3BUTHIX, 3aMETUM, BMECTO 3TOTO, MBI JJOIDKHBI IIPHHATH Ooltee peanbHyto muppy 30%
MHIyCTpHaTH3auy. ExXeronHo B Mupe mpoMbliuieHHoe norpebnenue O, Takum obpasom, oynyr 30% - 63, 078, 137, 856 TonH
0% = 18, 923, 442, 176 tonn O’

K atomy Hago 100aBUTS: oF noTpediIeHre TPAHCTIOPTHBIMU CPEICTBAMH, KOTOPBIE, B CPEIHEM HCIOIB3YIOTCS 5 4acoB B JISHb Ha
aBToMobwis: 0,02225 1/0%/4ac x 370 X 365 mnueii x Ha norpedieHre TpaHCIOPTHBIME cpeacTBamu = 18, 272, 813, 056 TonH
o2

Yenosex O = 0.26 /0° x 5, 000, 000, 000 mozeit = 1, 300, 000, 000 toru O Jlomyanm exxerofHsiii o0mmii 00beM
norpednenust = 38, 496, 255, 232 TonH 0?

2 . 2
C nomonipto Kanaackux nanaeix mist O° mpon3BoacTBo XBoWHBIX JiecoB 10. 0619 Tonn/ra, wmu 1,00619 1/xm°, ruromanm
JIECOB, HEOOXOAMMOM s BBIITOMHEHUS BBILIE MTOTPEOJICHUE KUCIOPOIa MOXKET OBITh:

38496,290,252 - 38,259,432k’
1,006.19

O6m1as MupoBas 1omans oneanBaercs B 135, 000, 000 KM
IMoaToMy MpoLeHT OT 00IIe MHUPOBOI TUIOMIAAN, KOTOPOU TPEOYIOTCS JJIsl 3aMEHBI BBIIIE TOJOBOTO MTOTPEOICHUS:

38,259 432km’
135,000,000km*
4. Ham becembicnennsiii Tpyn, Pt.i, ¢.28.
5. U3 crarbu Bukropa Ilayoeprepa, "Crenup Passutust B I'epmanuun™ ("Die Versteppung Deutschlands”).
6. Taitnast Joxrpuna", mo H.p.blavatsky, Axespe Ed. 1971,T.2, crp.234: Teocodckoro Pub.ho., Anesipe, Unus.

= 28.3% wholly devoted to forest.

3 HOBBIE XAPAKTEPUCTUKU (PASMEPbBI) DHEPTUHU

3.1 Ilpoucxosricoenue rnepeuu

JlaBaiiTe BO3bMEM B KaueCTBE THIIOTE3bI, 4TO TO IEPBOHAYAIBHO CYIIECTBYET MEPBHUHBIH yp-MCTOYHHMK SHEPrUH-
PacIpOCTPaHSIOIINIA CHSIOIIMH CBET (IMaHALMs, HCTEUCHNE, U3ITyueHHe, HCIYCKaHUE) TepBONPHYNHHBIHN, TPUINHOMN BCeX
HpHYHH, OT Gora, wi, ee iy4iue, Beano Cosunatoniuit Pazym (Beiciumii Pasym, TBopsituuii Pasym), 4To0b1 n306eKaTh KaKHX-
71100 reHIePHBIX MOCIEACTBII UMeHyeMblIi B fanbHeiineM BCP). O HeoGxoanMocTH Takoii cymHoctH, kak BCP, kotopas
JIOJKHA ITOCTOSHHO CO3JaBaTh B npouecce CBoel 3BONIOLMU. DHEPrus 3aTeM MOKET pacCMaTpPUBAThCS Kak BbIpaxkeHue Bomu -
Cosnarens, KaKk co3uaarolas JeaTelbHOCTb, yepe3 koropoe unen Beuno Co3upgaromero Pasyma nposBistorbes. DT0 MOXET
HPHUHATE (HOpMY OECKOHEUHO BBICIIEH SHEPTUH H3ITydeHNs Oe3yCIOBHOM JTI00BH MM IyX, MYIBCUPYS B MIUPOKOM AMANa30HE
9acTOT Ha THIEPCBETOBOI CKopocTH. Mcxons 3 HeHTpabHEIX Yp-IIpHuuH uin paHHero BMEIIaTeNnbCTBa, OHA paboTaer B
Han0OoJee BO3BBIMICHHBIX c(epax, BO BCEX HAIPABICHUSX, YTOOBI IIPOSBUTHCS BOBCEX YACTAX HENpOsBIeHHON Beenennoit. He
OrpaHUYUBAACH OrPAaHUYEHUAMU MaTEPUU, CKOPOCTh CBETA WM 3aKOHOM COXPAHEHUS SHEPIUH, IO3TOMY IIPUCYTCTBYIOT BO BCEX
9JacTAX BCEJICHHOH OJHOBPEMEHHO, M M3-3a CBOEH IOMHOI Oe3yCIIOBHOCTH MIIH KaK YUCTOH, MPE/IICAaHHON IENBHOI SHeprud,
OHa MOXeT OBITh CBOOOIHO HCIIOb30BaHa Kak u uist “Jloopa (xopoirero)” Tak u st “31a (HeraruBHOIo)".

D710 He mpsMOe JIMHEITHOe BIKEHNSL,ITO Oyer o3Hauath efuHooopasue. [IpsmonuHeitHoCTh (PaBHOMEPHOCT) HE MOXKET
HOPOAUTD KU3HB, TAK KaK KU3Hb CO3JaHa U3 PAa3IUUUi, U3 COCTOSHHS HEPABHOBECHUS, KOTOPOE, B JaHHOM CIIy4ae sSBIISETCS,
TeHePHPYEeMOH M3ITy4aloIeH ITyIbcalyst SHepIuH 3(pUpHOro BHA HA Pa3HBIX YacTOTaX. B mpomecce m3mydenns,
B3aUMOJEUCTBUS MEXKY STUMH PAa3IMYHbIMU YACTOTAMU IIPOU3BOS ONPECICHHbIE IEPUOIUYHOCTH WM IUKIUIECKUE
addexrs (epronsl, uMmynbesl). C OIHOM CTOPOHBI, 3TO IPUBOIAUT K 00pa30BaHUIO OOJIee MIIOTHO COCPEIOTOYEHBIX o0aTcei
9HEPIHH, IJIe UX COOTBETCTBYIOIIME LIUKJIbI WIM BOIHBI CXOZSTCS (BOJIHBI COMVIACOBAHBI - SHEPTHsl YIUIOTHSETCS), a C IPyroi
cTopoHbl, B An(y3HBIX perroHax, 6oee pa3pekeHHOH SHEPTHH, TJIe OHH PACXOAATCS (BOJIHBI HE COITACOBAHHBI - 9HEPTHs
MEHee YIUIOTHEHA).



B cBsi3u ¢ 3THM B HacTOsIIIee BPEMSI HEOTHOPOIHOE PACTIPE/IeICHNUE YHEPTHH B COCTAaBE 30H OOJIbIIEH U MEHBIIEH
IUIOTHOCTBIO 9HEPTHH, 9TO CII0CO0, B KOTOPOM paHee OeCIpersiITCTBEHHO, OCHOBHO# TIOTOK SHEPIUH IBHYKETCS, OH MOCTEIIEHHO
CTaHOBHTCSI SIBIICHHEM 3a CUET CO3/1aHus OoJiee IIOTHBIX BUOPAMOHHBIX MATPHIL, TOTOK KOTOPBIX YKe
HEIIOCPEICTBEHHO TapMOHUYHO CBSI3aHbI MEXK Ty c000i. OTKIOHSETCSI OT CBOETO M3HAYAIbHO M3JTy4arOIlerocst JIMHEHHOTO Ty TH
pH OOHAPY)KEHNH ITUX HU3ILIKMX BUOPALMOHHBIX CONPOTHBIICHHUI!, BHEILIHE ABIKECHIE SHEPIUH TOCTEIICHHO IIPUHUMAeT Oosee
KPUBOJIMHEHHYIO KOH()HUI'YPaLHIO B €10 MOTOKE B CITYCKE B MEHee HAChIIeHHbIe o0nacTy. [1o gaHHbIM “yron”, Ha KOTOPOM 3TH
BBIOPOCHI BIUSIFOT Ha TUIOTHBIE OOJIACTH COMPOTHBIICHHMS, OHH IIPUIAIOT BBIPAKEHHE IIPABOTO HJIN JICBOIO HAIPABIICHHS
crupaneBuHOro BpauieHns (kpydernst). 13 nepBoradansHoro HenuGepeHIHpoBaHHOIO COCTOSIHUS SHEPIUH, TAKUM 00pa3oM
CaMOCTOSITENIBHOTO CO3AETCs U HaIelsIeTcsl TM00 MOMOKHUTENbHBII MM OTPULIATENbHBII 3apsi] U BXOIHUT B HIXKHHE MUPBI
JBoicTBeHHOCTH (nyanbHoCcTH) (puc. 3.1).



PURE LOVE RADIATING IN ALL DIRECTIONS
PURE SPIRIT = PURE ENERGY = PURE KINETIC ENERGY

No Substance - only Motion
= KINETIC ENERGY =

—€ :
Level of Infinite Oneness

KARAGULLA: The iron atom is
depicted as 1lying between the
points of two oppositely rotating
cones of energy. Even if these
cones are of infinite length, the
actual position of the iron atom
must lie at the centre of these
two infinities.

IRON, is the most magnetisable
substance, because its structure
is determined by two equally
powerful magnetic fields; the
descending and the ascending.

The 1interlocking form of these
two cones of infimite length is
perhaps the true meaning behind
the symbolism' of the so-called
Star of David.

———

T p——

PROCESS OF UNIFICATION

All metion becomes directional,
radiant and wuniversal through
decreased rotational motiom. It
transfers from the attaching,
rotational encirclement of matter

or material objects. It is the
all-important "letting go", of
disengagement, of detachment.

The development of a pure Love
untrammelled by attachment or
hindrance which, slowly increas-
ing its power, radiates more and
more .

PROCESS OF INDIVIDUALISATION
K1l motion resolves itself into
more and more physically
material, self-contained units
through the increase in
encircling rotational welocity,
leading to an increasing
manifestation of *illusory’
material substance and awareness
of Self. The greater and tighter
the encirclement of space, the
more physical the apparent matter
becomes and the greater the
degree of attachment.

Level of an infinity
of Individualities

©

INFINITE
ROTATIONAL
VELOCITY

Exhaustion of Radiant Energy

No Motion - only Substance
= POTENTIAL: ENERGY =

PURE MATTER = HARMONICALLY STRUCTURED ENERGY = POTENTIAL ENERGY

All Manifesting Energy is resolved into Rotational Energy.

There is no other component of motion.

It appears static.

This is the illusion of the world of Reality.

Fig. 3.1



PazHuna Mexay TUMU pa3InIHBIME YPOBHSIMHA H PasMepaMy TBOPUYECKHX, (POPMHPYIOIINX SHEPTUA MOXKET ObITh
HaWIy4dLInM 00pa3oM IWITIOCTPHPYET IPOCTyIo aHanoruio. 3amenus Beuno Cosunaromuii Pazym (Beiciuuii Pasym, TBopsituuit
) Ha Cornnie (Halr OCHOBHOM MCTOYHHUK KM3HCHHON SHEPTUN), MOKHO CKA3aTh, YTO CONHEYHBIH BeTep (BOIHBI YaCTHI[ BHICOKOH
SHEPTUHM) BIHUSIOT Ha aTMOchepy 3emitu, co3aaBast TypOyIICHTHOCTh (BO3/IYITHBIC-BOIHBI) H3-3a TEIUIOBBIX U YHEPTETHIECKUX
peakuii. DTo MpencTaBisieT coO0 TepBbie IEMOMYISIIIMU OT BEICOKOTO SHEPTETHIECKOTO COCTOSIHUSI, B CHIDKEHHH CKOPOCTH U
HMHTEHCUBHOCTH JiBrokeHus (COMTHEYHOro BeTpa). DTH Peakili, B CBOKO O4epe/lb IIOPOXKIAF0T BOIHBI MEHBIIIEH CKOPOCTH, HO C
OonbIIel SHEPTeTHKOM, Ha IOBEPXHOCTH OKeaHa, B Ooliee TIOTHOH cpezie elle Ooliee TApMOHUIHO CTAOMIM3HPYETCS SHEPT S,
4geM Bo3myX. HakoHel, okeaHCKHe BOJHBI IEPEXOAAT B (hOPMY ITOUTH CTATUUECKOH PsIOM Ha TIecKe Ha JHe okeaHa. Bes
KOMITO3HUIIHS HE TOBKO HAINISIHO IEMOHCTPUPYET TBOPUECKHE CHITBI O0lIee BBICOKUX SHEPTHI U3 BHICITNX (HOPM IIEPXOINT B
HIDKHHE, HO U Pa3JInIHbIE SHEPIHIHBIX PACCTOSHHS MEXKY HUIMHU B TEPMHUHAX MaTEPUS-IHEPTHs WM MaTepUs-IyX OanaHC
(paBHOBecwst). Ha mecke — MOSBISIETCS MyNTbCAIINS, JKHIKAS CPE/a, BIDKETCS HAJl HUM, KaK BOJIA, KOTOpask BCE 3TO 3HAET.
IprunHHOM ABMKEeHMs (IMHAMUKK) BO3/IyXa HAJI BOJOM ITOYTH 38 €€ Mpe/ieiaMy MOHUMAaHKS (3HAHHUSMH), XOTS 3TO MOKET
CMYTHO OTHOCSITCSI K 9TOMY O0JIee BBICOKOMY COCTOSIHUIO dHepruu. Kak uenoBedeckue CylecTsa, Mbl IOrPYKEHbI B 3-MEPHOM
MUpE, HO BCE K€ €CTh HAMEKU Ha BO3MOXXHOE 4-€ H3MepEeHUs B BHJIC BpeMeHH. UTOo MPOoCTpaHCTBEHHbIE BETMYMHBI 3aHAMAIOT
5-e u3MepeHure, BO3MOXXHO, XOPILIO H3MEPUTh MBICIIM H YyBCTBA, IOYTH HEMBICIIAMO JUISl HAc. DTO Ha CaMOM JIelie, 001aaaeT Hi
OJIMH 13 3HAKOMBIX HaM XapaKTEePUCTHK 3-MEPHOro MUpa, JUTMHA, IIUPHHA U D1yorHa, HO Bee ske OHO ectb.

XoTst 3TH pa3uYHbIe YPOBHU OBITHS OyIyT pa3oOpaHbl Ooree TOOPOOHO B CIEMYIONIEH TaBe, B TPOrpaMMe IPOCTOH
KOMITBIOTEPHOU TpaUKH, BOBMOXKHO, IaCT OTBETHI HAa 3TU Jpyrue u3MepeHust d3Heprui. C MoMOIIBI0 OKPYKHOCTH, IIEHTP
KOTOPO#i HaXoAuTCst Ha paccrosiauy 50 cM BhIIIe HieHTpa dKpana (puc. 3,2).

e o o
Kak mporpeccupyer mocienoBaTenbHOCTb, /<\Jl_me of imaginary cirele 7\
NepBOHAYANTbHAS, BUMMAsl YaCTh KPyTa, / ,\
MIPEICTABIICHA CEPHUSMU CTPEIIOK, B35ITa B HIKHEN
YacTH B LIEHTPE 3KpaHa ¢ IpaBoii ctopoHsl. [locne / R
OTIPENeNICHHOTO MIEPHO/a BPAIICHHs KpYra JIMHUU / \
CHOBA TIOSIBIISIETCS C JIEBOW CTOPOHBI, YTOOBI ‘l;
3aKPBITHCS B TOUKE, C KOTOPOW OHM HAaYaITiCh. YTo OB l o
ObUIa BHHA TOIBKO YaCTh OKPY)KHOCTH. B cBoei 2
paboTe KOMITBIOTEp BOILIOMIAET OTHOCHTEIBHO TOHKHE + J
SHEPreTU4ecKUe MpoLecchl. XOTs BUAUMAs YaCTH r
OKPYKHOCTH OCTaHaBJIMBAETCS Ha PAaBOM CTOPOHE \
9KpaHa, KOMIBIOTEP NO-NPEXHEMY IIPUHUMAET €T0, |
Kak JI0Ka3aTeJIbCTBO HO, KOIa, HAKOHEL, Kpyr \’ i
BBIXO/IUT U3 JIEBOH YaCTH SKpaHa BTCUCHUH
HECKOJIbKMX MUHYT. [ 71e 3T0 mpocTpaHCTBO, B \
KOTOPOM KpPYT Bpalaercs, KOrua oH He Ha SKpaHe? \’
D70 TIe-TO, ¥ ATO HUTIIE, 3aMETHM IITYOOKOH H AAAN RS : ."
a0COMIOTHOM OHA MOXKET OKa3aThbCsl, TAKME MCTUHEI '5'5'\‘5';-".3”»})
JIOJDKHBI IBUTaTh M Pa3BUBAaTh CBOETO | |
nepBooTKpbIBarens, Beuno Cozunatomiuii Pazym computer consol
(Bcenenckuit Pazym, Beicumit Pazym), kotopslii cam Fig. 3.2
pa3BHBaETCS.

3.2 38yK Kak hopmupyrowasn cuna

IMosTOMYy MOXXHO yTBEp>KIaTh, 9TO BCE (PU3MUECKIE IIPOSBICHNS Pa3BUBAIOTCS KaK IIPOMYKT IIe/IeHaNpaBIeHHOM
SHEPTHUH, BBITEKAIOIMINX U3 CEMSH JKEeITaHHs, BOIHM K CO3aHMI0. DTO MPOSIBISIETCS KaK KOIEOAHs IPOBEIECHNS N300pakeHIe
WITH UJIEH O TOM, YTO JJOJDKHO OBITH CO3MAHO, M Kakas ()opMa M BHJ, YTO TONEKO MOXKET BO3HUKHYTb, YTO COOTBETCTBYET
J00pocoBeCTHAs MIesl CAMOH BEIH, MITH, JPYTHMH CIIOBaMH, OIIPeelIeHHbIH mabiion konedanuid. Puc. 3,3 B3ATHI U3 KHUTH
T'anca xennn Kymatic / Kumarnka 2| JlaeT HAIIIAAHBLA IpUMep 3TOTO B CBSA3M C (POPMUPYIOIISH CHIIOH 3BYKa B Ka9ECTBE
HCTOYHUKA Uelt mwin napopMarmi. bepeTbcs KBaapaTHas IITACTHHA MeTaIa, TONIMHOK 0,5 MM, MOCHIITaHHAS TTECKOM
BUOpHUpyer Ha yactore 7,560 rukiios B cexyrmy (Lepir). [Tocie HaGromaeM mocaenoBaTensHOCTH ot 1 10 6 prcyHKOB Ha
METaJUTIIECKOM JIICTE, MOXET OBITh IIONEXEH ITOCTEIICHHBIH IePeXo OT c(hOPMUPOBABIIETOCS B OKOHIATEIIFHOM BHIE
pecyHKa. DTo KpacuBOe H300paKeHHe HEMOCPENCTBEHHO CBSI3aHHOTO ¢ (POPMHUPYIOIIee CHIIOH KoeObanuid ot 7, 560 ri.

Kax ¢opma sHeprum, 3ByK yxKe JaBHO OTHECEH K (hopMe CO3TaHMs IOTEHINANA, Beb B XPHCTHAHCKOH PeTUTHH
HOsABIICHUE MUpa npurmckiBaetcs K "CoBy" or bora, B mHIyHCTCKOH penurun, 9To0s! co3nats Mup Pama 'bret’ B 6apaban, B
COBPEMEHHOI HayJHOI TepMHUHONOrHY, K "BonbimoMy B3peIBY", BCe M3 KOTOPBIX SBISIOTCS 3BYKOBBIMH KOJICOBHHUSIMIL
MonuTBEI, IECHONICHNS, THAMICKIE PAary, IPOM3HOCIICHHS] MAaHTp, KaK IIONATAIOT, IPOM3BOAAT Pa3IHYHbIe () (EKTHL,



HEKOTOpBIE M3 KOTOPBIX, KaK HeYTO peanbHoe B Buje KapTuH ((ororpaduii) (Meicab-popm) Ha puc. 3,3-crnaiia. I1or 3ByK
TaroKe IMeeT BIMAHUE Ha Ka9eCTBO CTPYKTYPHI, OPraHIMIECcKHe WK He OPTaHUIECKHe, TAKKe OCO3HATEIFHO OTPAKEHBI B
HallleM POJHOM si3bIKe. ByaeM roBoputh, 4to cTpykTypa “3ByKa'” niu "He0OOCHOBAHHOM (He 3ByKa)", 4TO O3HAYAET, YTO OHA
1160 Ge3onacHa nik Hebe3onacHa. AHAJIOIHYHBIM 00Pa30M YENIOBEK, KaK FOBOPST “3BYK (YMCTHIH, SIKPUii, 3BOHKHI )" U
"HE3OPOBBIH " yM, UTO OTpa’kaeT ero TBOPUECKHE MITN Pa3pyIIHTENbHbIe HAKIOHHOCTH. leprxoH OB SIKOOB! YHIYITOXEH
Ppa3pyIIHUTENLHBIM 3BYKOBBIM PE30HAHCOM (JIurenna o 6ompimmx Tpy6ax, bubms).

B cBoeit kaure J{pBun Tam "TaitHast B1acTh My3bIKH 8 YOSIUTENHHO JI0KA3bIBAET, YTO TEepeN IaJACHHEM BEITHKHX
IBUITI3AIMIN BCETia MPEAIIECTBYET JeTCHePAaIis IIOMYIIIPHON MY3BIKH, KOTOpast IIOKa3bIBACT, TO, IJIe MBI CeYac HaXOIUMCsL.
B cBs131 ¢ 3THM, HCCTe0BaHIE MPOBEACHHOE TOKTOpoM JkoHOoM J[aiiMOHIOM B 0OJIAaCTH ITOBEIEHYECKON KHHE3HOIOT UK
(BK)*, maer Hexotophle HHTEpECHBIE pe3yIbTarhl. Unen MekyHapoaHo# AKaieMun mpo(HIaKTHUecKoi METHIIHHE,
JaiiMoH 00HApYXMIIA, 9TO B TO BpeMsI KaK JAEIETOBHUIHAS MBIIIIIEI 3/{0POBOTO B3POCIIONO MYXYHHEI OOBITHO MOXET
conporuBiATses crie 40-451 116, ero cuma ymensmmaetcs 10 10-151 16 gepe3 HeratuBHOE BO3/elicTBHE ONPENETEHHOTO THIIA
POK-MY3BIKH, TaKHE KaK TSDKENBIH METalll M XapA-poK. B ormume or Gonee ecTeCTBEHHOTO PUTMA, TI€ HMATHPYETCS PUTM
cepata (MMATUPYIOT paboTy OJHOM CUCTEMBI CPEICTBAMU JPYrod, My3bIKaIIbHBIMU HHCTPYMEHTAMH), C aKLIEHTOM Ha MePBYIO
Joimo, To ectb Ja-na-na win "LUB DUP otapix", kak oH BbIpakaeTcsl, B IPUBEICHHOM BBIIIE THUITAX MY3bIKH, 3TO 0c000e
BHIMaHUE Ha MPOTHUBOIONIOXKHEIH, T.€. Aa-1a-/1a, KOTopbIil KOH(GIUKTYeT ¢ IPHPOTHBIMH ITYTBCAIIUSAMH Tea U B ITO33HU
HaswiBaercs "PutM aHamecTa” (Amanect (rped. anapaistos — oTpaKEHHBIi, T.¢. 0GPATHBIN JAKTHIIO) — TPEXCIOXKHAS CTHXOTBOPHAs CTONA C
ynapenuem Ha nociiennem ciore.). Kak p. JlatiMona rosopuit: .. OnHa M3 XapaKTepHCTHK PUTMa aHAIECTa TO, YTO OH
OCTaHOBJIMBAETCS B KOHILIE K)K/IOT0 PUTMa MITH mpezena (Mepbl, MepHbIH HPOMEXYTOK). POK-My3bIka, KOTOpasi HCIIONb3YeT
ocnabnenue 3¢ dexra, IpencTaBIIeT Kak, 3TO IpeKpalieHne TeMOpa, 3To KaK eclIi ObI My3bIKa OCTAHABINBAIACH M 3aTEM
HaJaHaach BcE 3aHOBO, M CITyIIATeh IOACO3HATEIBHO 'OCTAHABINBACTCS ' B KOHIIE KaXKIOH MepBI. AHAIIECT 3TO
HPOTUBOIOIOKHOCTD JAKTILTIO FIIH IIOO00HO PUTMY - Ballbca, 3T0 Ja-7a-11a, ¥ B KOTOPOM CYIIECTBYeT ABIDKECHHE )KU3HM. '

Kpome Toro, oH yTBepskaaet, 9To 3TH (POPMBI My3bIKH 1 HEECTECTBEHHBIC PUTMBI, COMBAIOT MO3TOBBIE PUTMEI, UTO
BBI3BIBACT "TPYIHOCTH TOHKOTO BOCIIPUSITHS , KOTOPBIE BIIOIHE MOTYT HPOSIBIIATECSA Y IETeH, CHIDKEHHIO POM3BOAUTEIFHOCTH
B IIIKOJTE, TUIIEPAKTHBHOCTH M OECIIOKOMCTBO; Y B3POCIIBIX IIPOSBIIETCS, KaK CHIDKCHHUE Pa0OTOCIOCOOHOCTH, YBEITIMUCHHE
ommooK, 00mas Hea(GeKTHBHOCTH, CHIDKEHHE CIOCOOHOCTH IIPHHIMATH PEelIeHns Ha padore, ... Kopoue roBops, morepio
SHeprur 6e3 BUANMBIX IIPHINH.



Puc. 3.3
WIutrocTpaniy moKasplBAIOT MPOCTHIC 3BYKOBbIE KOJICOAHMUS CKIIA/IBIBACTCS MOJT IEHCTBIHEM KBAPIIEBOTO reHeparopa (Ibe30dIeKTpuaecKuii oahheKT).
Merammueckas riactuHa 31 x 31 cm. Tommuaa 0,5 mm. Yacrora 75601 . Matepuai pa3opocaHblii Ha IIIACTHHE MTECOK, KOTOPBIi ObLIT 000XIKEHH,
4TOOBI OYHCTUTH €TO.



Kpome Toro, Bo31eCTBIE TaKOH My3bIKH KaK JOKa3aHO, TAKKe CO3AI0T 3aBUCUMOCTE OoJee OHOTO U TOTO K€, ILTI0C
XKeJIaHUE HCIIOTB30BaTh IIPOMXYKTHI TIOAPEIBAIONIE 310pOBhe. K 3ToMy MOXKHO T0OaBHTH BPETHOE BIMSHHAEC MOMIEI
pacIpocTpaHEeHHOH CpeI MOJIOBIX JIFOIEH CErofiHs, KOraa HOCAT TEMHBIE OUKU JTHEM U HOYBIO, U IaXKe B IacMypHble 1HU. Kak
pe3ymbTar, Ia3a HUKOTa He MOydaeT HONHBI CIIeKTP HEOOXOAMMBIX IIPUPOAHBIX YaCTOT, IS KOTOPBIX OHH IIPEIHA3HAYCHBI U
KOTOpEIE TPeOyIOTCs T MIX 3I0POBBS U CTaOMIBHOCTH Pa3IMYHbIX YacTeil Mo3Tra, CBA3aHHBIX ¢ HUMH. Hapsay ¢ apyrumu
(akropamu, 3T0 MOXKeET 00BSICHUTH TPEBOXKHBIN POCT HACKIINSL, OONE3HEeH U NCHXUYECKOH HECTaOMIBHOCTH (IICUXUYECKHX
3aboneBanuit). CoNHEYHBIH CBET, )U3HEHHO BaXKHBIN (hakTop B 00JIaCTH 3paBOOXpaHEHHs paccMaTpyBaeTtcs B iase 16 B
CBs3U ¢ BEIBomamu Jioktopa J[xoH H. Orra. OqHa N3 IPUYHH 3TOTO IMaryOHbIE MOCTIEACTBIS B TOM, UTO KaXK/asi MOJICKYIa Tela
HMEET CBOIO PE30HAHCHYIO 4acTOTY, KOTOpasi MOKET OBbITh CTUMY/IUPOBAHA, IOCTUMYIUPOBAaHHA WIX IOAABIEHbI Pa3INUHbBIMU
JacTOTaMU CBETA M 3BYKOBBIMH KojieOaHmIAMU. [IponomkuTenbHbIH 3¢ GeKT HenmpepsIBHOH 00MOapANpPOBKE OIEHb
YyBCTBUTEIbHBIX KJIETOK TeNa, JIEKTPUUECKH 3apsKEHHBIX, IPEBPalllas B HACTOSIIUIN callaT U3 JIEKTPO-MarHUTHBIX
HMITYIIECOB, BEICOKOBOJIETHBIC Kabemu, pafio, TeNeBUICHIE, Pafapbl, MUKPOBOIHOBEIC TICYH H IIEPETATINKH U T.J. HIMEIOT
BIIMSIHHE Ha 00IIIee COCTOSTHIE 3[J0POBbS, SBIISETCS MPEIMETOM IS CEPhE3HOTO UCCIICTOBAHMS.

3.3 asnenue pezonanca

3BYyK WJIH PE30HAHC, CBA3aHbI C SBICHIEM CO3UIAHUS MIIH pa3pylIeHns. Pe3oHaHc cBOOOIHON Iepenadn SHePT UK WK
CHMITaTHYECKIX BHOPAII MEeX Iy OXHOH U IPYroi cucTeM Oe3 HoTeph U (PyHKIMAMH B3aNMOBBITOXHOTO HIMEHHO TapMOHHYIHO
CBSI3aHHBIX MEXy c000if 9acToT. Kak TakoBOM, OH U SBIICHUS, (GU3HMIECKHUX HIIM HHEIM 00pa30M, 9TO OH IPOM3BOIHNT, SIBISETCS
PE3YIBTaTOM IIEPHOANIECKOTO TIOBTOPEHNUE 3aJaHHOTO YHCIIA HMITYIECOB, KOTOPBIE MOT'YT OBITH KJIaCCH(HIIUPOBAHBI KaK
BUOparys, KoneOaHus, WK BpaIaTelnbHOe ABIKeHHe (IEPUOANYHOCTD, TOBTOPSIEMOCTB). *Ha puc. 3,3 popmupyromero
s¢dexra pe3oHaHca B popMe 3ByKa BeCbMa OUEBHIHO, HA IPYTHX IJIACTHHAX B KHuTe ['aHca JIeHHH Ooliee BEICOKIX 9acTOTax
T0Ka3aHO, IPHBOJIAT K BCE GOMEe CIIOKHBIX MOIEISIM BOCHPUsTHS °. M3 3TOr0 CIIE/IyeT, 4To COCTOSHHE TIOPSIKA JAHHO#
(M3UYECKOH CTPYKTYpHI IIPOSABILIETCS Yepe3 Pe30HAHC 3aBUCUT OT KOHKPETHOTO YPOBHS YACTOTHI MM KAPTUHBI CTOSTYEH BOITHEI
KoneOaHwmit, Gonee BEICOKHE BUOpAIH CO3MAIOT CIOKHEIE (OPMBI, 1 Ha000pOoT. [To3TOMY, €CITi HHTEHCHBHOCTD 3THX
PE30HAHCHBIX B3aUMOACHCTBHH, KOTOPBIE OTJENSIOT HIEH U SHEPTeTHIECKYIo 0a3y st Ooliee pa3BUTHIX IPOSBICHUN JKI3HH
CHIDKAYTCSI HCKYCCTBEHHO MM JIPYTHMH CPEICTBaMH, TO 00IIee Kad4ecTBO (pOPMBI KH3HU BEIPOXKAACTCS, HHOTAA JOCTHTast
HKCTPEMATBEHOTO COCTOSTHUS BRIMUpPAHUSL. 1o 3ToMy, 00mImil ypoBeHs BUOpANHii, KOTOPBIE CONEPKAT (hOPMUPYIOIIHIE MOICTH
SIBHOTO B BOIIPOCE CYIIECTBA MIIH (hOPMBI KU3HH, IMEET AEMOJYITHPOBAHHEIE YACTOTHI IO CITUIIKOM HHU3KHUX, YTOOBI
HONAEPKHUBATh 3TH PAHEE BECHMA CIOXKHBIE CTPYKTYPBL.

Korna Mbl paccMaTprBaeM MUp BOKPYT HAaC CEFOAHSA UMEHHO 3TO, KaXKETCsl, IPOUCXOJUT - KOJIMYECTBEHHAs
HaMpaBIEHHOCTH Hallell TeXHOIOTUH 1 HCOJOTHH HaXKaTHeM BHU3 K eIMHOO0pa3Hio, K HeBHOPHPYIOIIEMY COCTOSIHHIO, YTO
PaBHO Iepexoy K HyITI0 SHEPTUH U KadecTBY. TakuM 00pa3oM MCUe3HOBEHHE BUJIOB IPOCTO ITOTOMY, YTO OKpYXKAIOIIast
CO3HJAIOMast YHepreTHIeckast MaTPHIla, KOTOpast IMEeT OTHOIICHHE K BOCXOAAIIEH SBONIONNH, OblIa BeIBeneHa 13 cTpost. Ho B
TO BpeMs KaK 3TO MOKET II0Ka3aThCsl, YTO BCE MBI TEIEPh HE OCTABHIIM 3TO BCE, UTO MBI BCE €I11€ MOXKEM COXPAHUTh, 3 UMEHHO
Ooree OrpaHUYCHHBIH CHEKTP BO3MOXKHBIX (DOPM KH3HH, BCE TO, YTO HEOOXOAUMO, YTOOBI MPOOYIUTH TBOPUECKHIA TOPHIB
TPUPOJIBI SBIISETCS MOBEIIICHNE YPOBHS [yXOBHOCTH YEIOBEKA M IIOHIMAHUS IIPUPOJBI, C TEM YTOOBI TPOU3BECTH
HOJIOKUTENbHBII OTTOK B CTOPOHY CO3UAAIOMINX TOTEHIMAIbHBIX SHEPIHi.

Bricmras {yXOBHOCTb IIOHIMAETCSI ¢ O0liee BEICOKIMM YPOBHEM SHEPTUid. JTa SHEPIHs MPOSBISETCS B YEJIOBEIECKOI
NICHXHKE OHA IIPOHM3BIBAET U 000ramaeT Hooc(heps!, MBICTH HeMaTepHaIbHOH cdepsl, Hepa3pbiBHA ¢ Bonel-k-co3nannio
(TBOPEHHIO), M KaK Pe3y/IbTar BO3HUKAIOT CIOKHBIE CO3HIAIOIIME SHeprudeckne Marpuiibl. HoBbIe BUIIBI MM paHee BEIMEpIIHe
MOTYT 3aTeM HadaTh MOSBIATHCSA B (PU3MIECKOIT (hopMe, Kak OTpakeHHe ITOH BhICIIeH cosuparomieil nuHamMuki. [lostomy B
KOHEYHOM CUeTe HaM He Hy)KHO 00AThCS 3a OymyIiee Ha 3TOH IDTaHeTe - 3TO CHEKTP KU3HK OyIeT IOCTOSHHO YMEHBITATHCS -
MIOTOMY YTO, MBI HACTPOUM HAIIM COOCTBEHHBIE TapMOHIIECKHe KonebaHust BcE Oomplre u 6ombire ¢ TeM Beano Cosmparomum
Pazymom (Beicuinit Pazym, Teopsiniuii), To B mporecce Mbl OyrieM CoCOOHBI aKTHBU3HPOBATH IBOIIOLMOHHbBIE BUOpAIIN
gepe3 KOTOpHIE BCE KHU3HEHBIE ()OMBI OyTyT OKHBIATHCS U BO3POXKIATHCSL.



Pure Coincidence?

or

The Manifestation of Resonance?

LSRR TN TN )

's natural resonant frequency calculated as .........ueeniinins

diameter of the Earth’ S Orbit.........cccecrimvinmmmaseresioiannsensannas

's mean orbital velocity ....

Debital velocity of the Earth squared.............cceeeeeveereneernesensenesenes

Langth of Lunar or Synodic month ...
Saturn’s orbital period....

The square-root of the Earth’s rotational period or

swereal day in seconds, i.e. 86,164.090 55 seconds ........ccce...

I

299,792,458 km/s

29.979 245 8

4
7.493 1145 cycles/sec

299,195,742 km

. = 29.799 328 85 km/s

(29.799 328 85)?
888

—

29.530 59 days

.. = 29.46 years

293.537 204 7

Supiter's orbital velogity..........c.oveerenessiensssenesnasas = 29,224.048 97 km/hr
“w=ocity required to maintain a satellite in orbit ........ = 29,000 km/sec.
Best frequency for communication with other realms ........ = 29 megacycles”
DOividing the orbital periods of all the planets by
265.26 (Earth’s orbital period) and multiplying all
e results together gwes a value of 19,281,435.35
whose reciprocal value... S e e f e = 0.000000002993865136
{Earth’s equatorial radius = 6,378.164 km)  6,378.164 = 298.533 302 1
{Earth’s polar radius = 6,356.799 km) 21.365
16.378 164 - 6.356 799 = 21.365 km) 6,356.799 = E .533 302 1

21.365
Average human consumption of molecular oxygen hour ............... = 29.7 grams
The speed of light can also be calculated
as follows, beginning by multiplying the prime numbers — 13 x 23 = 299

2°x 10 x 299 = 119,600

nn

(119,600)* x 2r
\/8.987 568 794 x 10"

8.987 568 794 x 10
299, 792.7416km/sec

Callum Coats, July 1992

Fig. 3.4
Puc 3.4.



ENERGY IS PRIMARY - THE CAUSE.
FORM IS SECONDARY - THE EFFECT.

Energy creates the form in which it wishes to move.
The form is therefore the mirror of the energy flow.

Matter drawn into
Energy wake.

Gradual consolidation of outer
physical form of inner energetic
flow.

PRIMAL ENERGY FLOW SECONDARY PHYSICAL FORM

S\ T N

i Physical growth stops where
7 the particles of “frozen”

W/ energy are too coarse to be
78 drawn along any further. The
% material form is therefore

it constructed of energetic

;. detritus.

A

Fig. 3.5 Energy and Form

Puc. 3.5.



Kcrary, B CBS3U € pe30HAHCOM, IO CYTH, 9HCII0 29, KaXeTcs, KaKoe-TO CTPAHHOE CXOACTBO ¢ 3eMIIeil U IIaHeTapHOi
CHCTEMO}, B X0JIe MOMX HCCIIEOBAHIHN 1 0OHAPYKHJT HEKOTOPEIE CBOEOOpa3HBIE COBITA/ICHHIH, KOTOPEIE, BOSMOXKHO, CIIEIYeT
OTMETHTH 1 IPUBOAATCS Ha pHc. 3.4. UToOBI BepHYTHCS K 00cyxaaemoit Teme: Kak OyneT co3maBarhes U yCHIIMBAeTCS,
BHIMAaHHE CTAHOBUTCS O0JIee KOHIICHTPHPOBAHHEIM, TOCTOPOHHHE 3IIEMEHTHI BEIOPACHIBAIOTCS U OTKPBIBACTCS KaHAN IS
CBOOOIHOTO ITPOX0/1a TBOPUECKOI SHEPTUH, B PE3YIIbTaTe YBEIHUCHUs 3apsiia (KU3HEHHON CHIIBI), SHEPTHYHON [UIOTHOCTH 1
CKOPOCTH BpAIlIeHHUs, IPYTHMHE CJIOBaMH, BUXPh PAa3BUBACT XKHU3HEHHBIC YHEPTUH, B KOTOPBIX BCE OONBIIIE U PeKUME BBICIIIETO
KauecTBa MOABOJSITCS YHEPI UM JUTSl 3apOXKICHNUSI M pa3BUTHs caMmoii Gopmsl (puc. 3,5). Tak kak 9T0 BHEpBUYHAS [TOTOTOBKA B
OIPEIENICHHOM MECTE MIIX MOMEHTE B IIPOCTPAHCTBE-H-BPEMEHH, STOT BUXPh HECET Ha ce0e OTTIEYaTOK YCIOBHIA MOTyIEHbIX B
9TOM MecTe (ero TOYKOH OTcYeTa B IIPOCTPAHCTBEHHO-BPEMEHHOM KOHTHHYYME) H, CJIE0BATENbHO, a0COMIOTHO YHUKAIIbHBIH
(beHOMEH €O CBOEH MHIWBHIYaIbHOCTEIO M YACTOTHBIMU U XapaKTepPHBIMU BUOPAIMAMY, WIH codeTaHue BHOparmii. Ero
HPHUCYIIN CTAOMIIBHOCT M B KOHEYHOM cueTe (hH3MIECKoe IIPOSBICHHE YBEPEH IO TeX II0p, KaK €ro MPOUCXOKICHHS - Uies
0CTaeTCs HEM3MEHHOM U MO-TIPEXKHEMY COCPELOTOUEHA.

OTH B3aNMONEHCTBUS KoneOaHUH TOJDKHEI OBITh B TApMOHHY APYT C IPYTOM, a TaKXKe B PE30HAHCE C KOHKPETHBIMU
YCIIOBUSIMH MECTa TEHE3MCA, TAK YTO JAHHOM IIPOLIECCE KU3HU UM CYIIECTBA MOXKET HAa CaMOM JEJI€ PACTH U Pa3BUBAThCA. DTO
(yHKIUS pa3IUIHbIX YaKp YeT0BEUECKOro Tella, KOTOPhIe MPEeCTABISIOTCS B BUJIE IIBETKA BUXPEH CTEOIH KOTOPHIX IIOMafafoT
B OPraHU3M B Pa3IMYHBIX TOYKAX, TAKMX KaK CEpJle, B LEISIX IPOBEJCHNUS YaCTHOCTU PA3JIMUHBIX BHICIIMX SHEPIUI MOIXOIUT
JUISL YKpPEIUIEHUS U 3710pOBbsI OPTraHOB.

I'apmoHMS 1 pe30HAHC MPEATIOCHUIKA JUIS POCTA M PA3BUTHS, HU3IINX CTYHNEHIX TapMOHHUH B ()OpME MEHBIIICH
MHIVBHIyaIbHOCTEH 00ecTIedeH s IPOTHON U CTaOMIBHOM MOICTPYKTYPHI, Ha KOTOPBIX BBICIIIHE CTPYKTYPBI IIOCTPOEHEI. BeuHo
Teopsituii Pasym (Beicuinit Pasym), Takum 00pa3oM, Beszie cpasy, M CO34aeT BCE pa3inyuHble YPOBHH CYIIECTBOBAHHS
TIOCPEICTBOM (hOPMHUPOBAHMS U KOHIIEHTPAIINH )KU3HEHHOH CHIIBI B TAPMOHIYIECKOM BUXPH MaTepHU U3 e€ OECKOHETHOTO
okeana sHeprun. To uto ['ere GbLT O4EHb XOPOIIO OCBEIOMIICH, 3TO BUIHO H3 CIIEIYIOIIErO CTHXOTBOPEHHS °:

Bce Bely coTKyTcsl B OfHY, Kax/1as B Kaxk1oi TeueT NeHCTBYIO U JKUBS
Kax KOCMIYECKHX CHIIBI, PacTyT, CIa0eroT, 3apsaaaTcs 1O 3TOTO 30JI0TOTO ITO3BOHKA,
C Heba naymeMu BOMTHAMH, IPOHUKHYT B 3eMITIO OT BIIACTH COBEPIICHHBII.
Bce N'apMoHIYHEIE U BCe BEICOKHE, 3ATIONTHUTHCS MU Beenennast u Bpems!
npuuBel Cpen XKU3HB B OyIIYIONUX ABIDKESHHS,
U OTJIMBA ¥ HABOJHEHMS - TyHOBEHHE B3aJ U Briepen!
PoxxaeHust 1 MOTUiIbl, BEUHBIH OKEaH, BCE ABIKETCS,
KpaTKO BPEMEHHBIH IIOTOK.
W3meHeHys, ApKUe BCOBILIKY U3IY4EHUH, O4EHb MaTepHasbHasl XKU3Hb MOS,
TaxuMm 00pa3oMm, 5 CHXKY B TCHH BPEMEH H TKY 3TH
KUBBIC 00)KECTBEHHBIC TKAHH.
Bcenennas 310 Oe3rpaHUYHEIN OKeaH Heprim!

DTOro MOXXHO UCTONKOBATH TaK, YTO 3TO M3-3a B3aUMOJICHCTBHSI MHOTOO0Opa3 sl rapMOHUYECKUX KOleOaHUii B KOHEUHOM
UTOTre MPOSIBISIETCS B YIUIOTHEHOM PaJIMyce U IPH SKCTPEMATHLHON CKOPOCTH BPALICHHUS, TOTa BO3HMKAET MaTepUaIbHOE
CyIIIECTBOBaHKE. XOPOIIMM IIPUMEPOM 3TOTO SIBIISICTCS 3aBUXPEHIEM BO3IYIIIHBIX MACC HAIKMX ITOTOHBIX CHCTEM, B KOTOPBIX
OYCHB OOJIBIINE BPAIAFOMIMIICS BO3IYIIHBIE MACCHI IMEIOT OTHOCHTEIIFHO MAJIOE KOJIMIECTBO IUIOTHOTO BENIECTBA, OOMBIIOM
pajmyc JICUCTBHSI, OYCHb MaJIO0 MaTepraia (OpM U OYCHb MEUICHHAsI CKOPOCTh BpalleHust. Kak OHU IOCTENeHHO
YMEHBIIAOTCSI, 3aMETHM, UX CKOPOCTh U CHJIA YBEIIUUHMBAETCS, 4 UX PAJANYC YMEHBIIACTCS.

B KOHEYHOM cyeTe OHU CBOASATCS K IIOYTH (PU3UYCCKH OIYTUMBIM SHEPTUTHYECKIM 00pa30BaHUsM, TAKAE KaK TOPHAIO U
CMEpYH, PO KOTOPBIX Y OCHOBAHMSI, TIIE CKOPOCTh BPAIICHHUS HANOOIbIIIAs, O4CHb OJIM3KO TshKenast pusndeckas, marepusi. Ot
TOrO, 3(heMepHast, OHa CTAHOBUBCS MOYTH OCsi3aeMOoi. VX BepxHee Ha4aro OepyT Hayaao B OTHOCHTEIBHO HI3KOM IUIOTHOCTH
aTMOC(EPHBIX CIIOSX, KOTOPBIE MOTYT ObITh IPHPABHEHBI K MEHEE CTPYKTYPHPOBAHHBIM U OOJIee paiaibHO aKTUBHO
SHEPIETHYECKOrO - COCTOSHMS, TaK KaK 9Ta 30Ha SIBIICTCS B OONBINCH CTEIICH! MOIBEPKEHA BHICOKON SHEPTUH COTHEYHOIO
M3JIyYCHUs], B TO BPeMsI KAK OCHOBaHHUE TOPHAJIO IIPOHUKACT B OOIBIIYI0 aTMOC(HEPHYIO KOHIIEHTPAIIUIO, KOTOPast SBISIETCSE
CHHOHHUMOM 00JIee CTPYKTYPHPOBAHHOM, BPAIIATEILHBIM YCIOBHEM dHeprur. D((eKTHBHAS UIOTHOCTh TOPHA/IO TAKOBA, YTO
HX €CTCCTBEHHAs BUXPEBAsi SHEPIUsl, KAK M3BECTHO, THET CTAJIbHBIC PEJIbChI XKENe3HOM Hoporu. VIcnonb3ys 3T0 Kak aHAIOTHIO
JUTSL CTPYKTYPHOTO Pa3BUTHS aTOMa, 4TO, KOHEYHO, OECKOHEYHO MEHBIIIC U 3HAYUTEIIHHO BBIIIE CKOPOCTH BPAILCHHS 1
BHOpAIINH, TO CTAHOBUTCSI SICHBIM, BOIPOC KaK (DM3MUECKU MOTYT IIPUITH B ObITHE Yepe3 (POKYCHPOBKY SHEPTHHU B OIHON
OIpeIeNieHHON TodKe . [103TOMy B [TOYTH HMYEro U He TouTH BCE. JJOBSIEHHBII 10 KPAWHOCTH, MOXHO II09TOMY CKa3aTh, 4TO B
HE €M ¥ HU B 4€M, BCE TO, YTO BCE MPOSIBIICHUS BBIXO/SIT Yepe3 "UTOJBbHOE YIIKO''TaK, KaK 3TO OBLIO C BRICOKMM MTOTEHIAAIOM,
6ecopmennast mycrora Beurno Cosumaronuii Pazym (Beiciuii Pazym, Teopsimumit).



Puc. 3.6 Mopckux pakoBHH: ()OKyCHPOBKA SHEPTHHU B OTHON TOUKE.

Ham mup, TakuM 00pa3oM, eldCTBUTENLHO, MUAD WILTIO3HI! Pakyliky moka3aHsl Ha puc. 3,6 SBISIFOTCS IPAMEPOM ITOM
(hOKYCHPOBKH SHEPIUH, UX ITOCTENICHHBIH POCT pa3Mepa U3-3a NPIUMEHEHHS TBOPUECKOH SHEPTHH B TOUKE, C TOH MHHYTHI,
SIIEKTIETKA, B KOTOPOI COCTOSIIOCh HaYalbHOE OII040TBopeHue. C Apyroil CTOPOHBI, Y€TBEPTHIM KOPITyc-KaK BUJ, YKa3aHHbIH
OOMBIIIOH CTpeTKol Takke OBUI CO3aH, Ha 9TOT pa3 OBICTpee, B pe3yibTare IPUMEHEHNS! YHEPTUY U B TOUKE, B JAHHOM CIIydae
yIapoM MOJIOTKa TI0 Kpalo Kycka CTekial

3.4 Co3uoarowmasn (meopueckasn) snepzus — Buxps

TTockonbKy MBI eliie He 3HaeM, YTO TaKoe SHEePIUs U JUIs KaKHX Liejieil OHa Hy)KHa, Ha nokaszaH e€ (puc. 3,5) BO3MOXHBII
IyTh Heprun. Kax sHeprus ABIKETCS BIOIb 33JaHHOM TPAeKTOPHH, OHA BTATUBACT MAaTEPHIO B CBOH ITyTh U (JOPMHPYET COCYN
(Tpyba, pedHoe pyciio), Yyepe3 KOTOPBIi OHa X0o4eT JBUraThes. Peka nenaer poBHO TO ke camoe. Karmwuispsl B HaIlIeM Telle Tak
ske. KpoBb SIBIISIETCST BHELITHUM TIPOSIBIICHUEM ITYTH SHEprud. UTO MbI BUAMM KPOBb, HO MBI HE BU/IMM DHEPIHIO, KOTOpast
nepemeniaet e€. Best KpoBb, KOTOpast SIBJISIETCS CITUIIIKOM TPYOOH, KOTOPOI HEOOXOMUMO TIEPEHECTH SHEPTHIO 0 KOHETHOTO
IIYHKTAa Ha3HA4YeHHs. DHEPrus II03TOMY co3/aeT (hopMy ITyTH, 10 KOTOPOMY OHA XOUET JIBHTATHCS U II0 KOTOPOI OHAa MOXKET
JIBUTATHCS ¢ HANMEHBIITAM COIIPOTHBIICHHEM.

Ecii MBI XOTHM ITOCTPOUTH JIOM, B KOTOPOM OyZieT He yIOOHO MepeIBUraThCs MbI KOHETHO, HE XOTHUM. MEI CTpOUM €ro B
COOTBETCTBHY C HAIIMMH NIPEATIOYTEHUSIMH U HaIlIero oopasa sku3Hu. Kak yxe o0cyxanocs panee, BCe IIPAPOIHBIE CHCTEMEI
Pa3BUBAIHCH B pe3y/bTaTe KapTHHBI SHEPTUH, WIIH MBICIIH, YTO CTPEMHUTRCS CO3/IaTh UX B IIEPBYIO odepens. Bee 3o Moxer
ObITh CMpaioM (BOHBIO) METa(M3UKUKOB, HO 9TH HOHSTHE TPYIHO BBIPA3UTh HHAYE.

Kax Toneko BHemHss1 popma Oyner co3maHa, Touka OyleT JOCTHTHYTa, T/e JUIS CO3IaHUs B HACTOSIIEE BpeMs
HCTHONB3yeTcsl CITHIITKOM TPyOast CHiIa, 9TOOBI IIPOAOIDKATh MTH MO MyTH 3HEeprHil 1 ocTaercs mo3aau. Bukrop Illaybeprep
YacTO HA3BIBAIOT ATY 3eMITIO, KaK O'POMHYIO Kydy HaB03a H CKa3all, BCE JIEI0 B TOM UTO, BCE XKHMBOE Ha Heif, OBUIO TOIBKO
(hexausIMH BBIOpAchIBacMBbIe PA3IMIHBIMI YHEPTISIMA U HX (POPMBI IBIDKEHUS, IIOTOMY YTO OHH HE MOIIH HECTH MaTepHall
Janbire. J{pyruMu cIIoBaMH, HE3aBHCHMO OT SHEPTHH CIIOCOOCTBYIOT YBEITMYCHHUIO )KU3HEHHOH CHITBI COXPAHSIOTCS B
HeMaTepUaIbHOH (hopMe, B TO BpeMs KaK OCTAIbHBIE SHEPIUYHbIH MaTepHall BEIOpackIBaeTCs B BH/E OTXOOB, aHAIOTHYHBIX
eXEeTHEBHON Jie(heKany JesoBeka. byydn u3BnedeHs! U3 MUK, KpoMe MeTaboMMIecKuX (yHKIHH, OHH YaCTO HCIIOMB3YIOT
OYeHB TOHKYIO HEMAaTepHAIBHYIO SHEPTUIO IS IIPOU3BOICTBA MEICIUTEIBHBIX ITporieccoB. C OmpeeIeHHOI TOUKU 3pEHNS,
YEJI0BEYECKOE TENO MOXKHO ITO3TOMY PACCMATPHUBATHCS KAK IONHBIH ITyTh SHEPIHH, KOMILICKC TOPOUIAIBHOTO BUXPS JUIS
TPaHCMYTAIMH MAaTePUH U SHEPIHHU B (PU3UUECKON U HHTEIIEKTYaIbHON e TEeIbHOCTH.
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Puc. 3.7 IIpuponuslii Buxps (Boasinoii ciiuB)




B coorBercTBHM ¢ 9TOI TOUKOH 3pEHUs, YHEPTHUS U €€ NBIDKCHHUE, OSCCIIOPHO, TIaBHAst IPHYNHA, MPEATIOCHIIKA JUIs
¢uzuyeckoro nposieieHus. Be€, 4To Mbl BUIMM BOKpPYT HAacC, IepeBbsi, LBETHI, Bee BHelHne Gopmsal (kopryc) Gopmupyromnme
mytu >Hepruit. [To cioBam Bukropa Illaybeprepa, B To BpeMs kKak OCHOBHAsI 9aCTh SHEPTHH IepeBa JIEXKHUT BBIIIE €T0, IEPEBO
MOXKET PACTH TOJBKO JIO OHPEIETICHHOM BBICOTHI, TAK KaK SHEPIHUsl, HA CBOEM TYIH, B COCTOSIHUH BOOpATh (BTSAHYTD)
(hu3HIeCcKyIo MacCy epeBa 10 ONPEeJEIeHHOrO Mopora.

IMponomkast Hame 00Cy)KIEHHEe BUXPEBOTO IBIDKCHUS SHEPTHH, 3aMETHM, KaK KpacHBas Takasi eCTECTBEHHO
crpykrypupoBaHHas Gpopma Buxpst (puc. 3,7). Takue siBneHus qacro He Habmonaercst. Kakast ynuurtesnpHas crpykrypal Oto He
py4Hast paboTa, HO 3TO IMyTh, II0 KOTOPOMY BOJa JIFOOUT ABHTaThCs. KaXkmblif M3 3THX CeTMEHTAapHBIX 000POTOB SBISAETCS
JIpOOHO MEHBIIIE, YeM OJFH BEIIIE, MATEMAaTHIECKH U MPOIIOPIHOHAIBHO, KOTOPEIE MOXKHO OOBSICHATB C IIOMOIIBIO CHCTEME,
paspaboranHoi Bansrepom Illaybeprepom.

JlaBaiiTe KpaTKO pacCMOTPUM Pa3INYHbIE HILTIOCTPAIMH B3ATHl U3 KHUTH, IPEKPACHO HAMTICAHHEIC M HAIICYaTaHHBIC B
1908 ° (puc. 3.8-3.10). Ha puc. 3,8 moka3aHo ABHKEHHE PHIOEI, BONHHCTHIC M H3BHIACTBIE, ¥ JKCHIIUHA HIET C PA3MAIIHCTOH
TOXO/KOH. UTO NOMKHEI OBIIH 3aMETHTh, B YACTHOCTH B TOM, YTO HU OIHA M3 3TUX ()OPM HE UMEET HH KAaKOH CBS3U C MIPSIMBIMU
JIMHUSAMH, OKPYXHOCTSIMH, TOUKH W OapabaH, M C 000! U3 MEXaHNYECKOH CHCTEMBI MBI B HACTOSIIIIEE BPeMs
HCIONB3yeMBIX JJIS IPOM3BOACTBA 3HEepruu. TeM He MeHee, BCe ITyTH HEprHil. Bce oHM OBLIM CO3/IaHBI IBIDKEHUEM SHEPTUH
BBIPAXKAIOT € TaK, KaKk KOHKPETHBII BUJ YHEPTUH JKeNIall IBUTAaThCS B IPOSIBICHUH OPUTHHATA FIIH IIPOUCXOAAIINX OT 3aMbIciIa
u7ed caMoH BEIlU.

B Hacrosimee BpeMst CTaHOBHTCS Bee Ooliee 1 Ooriee MOHATHO, KaK JBIDKETCS SHEPTHs, C TEM YTOOBI CO3JaTh YCIIOBHS,
aHaJIOTUYHBIE TEM, KOTOPBIE IOCTUTAIOTCS B UCCIISIOBAHIH IBOWHOW CITUPaTIeBHAHON TpyOe, MpoBeIeHHOe podeccopoM
@panuem I[onens B LItyrrapre B MuctuTyTe rurvenst B 1952 rogy no nnuimarnse Bukropa Ilaybeprepa ( cM. B rmase 14
BOJIOCHAOXKeHHE). DTO )KHU3HEHHO Ba)KHO IS HALLIErO BBDKUBAHUS, YTO ObI BCE METO/IbI, KOTOPHIE MBI HCIIONB3YeM B OymyIiem,
TEXHOJIOTHH BCEra JOIDKHBI HOAPaXKaTh ECTECTBEHHOMY JBI)KSHHIO SHEPIUH M CHCTEME JBIDKESHHUSI B IPHUpoie (IPUPOTHOMY
JIBI)KCHHUIO), POCTY M pa3BUTHIO. B CBoei crcTeMe, BKIIIOYAOIINE JUHAMUYECKHE SJHEPreTHIeCK e IPOLIECCh, OHa BCEr/a
HOSBIISIETCS, YTOOBI BEIOPATh CIUPANbHBIE (POPMBI IBIDKEHUS M €T0 BUXPEBBIE IPOM3BOAHEIE, KOTOPHIE IIPEICTaBICHbI KaK B
makpomupe (puc. 3.11, rajakTHky, B 3TOM Cilydae HakjajblBaeTcs rurepboinyeckas cnupans Basprepa Illaydeprepa) u
mukpokocma (Morexyna JIHK — fig.3.12%9).
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[puponnas nepepaboTka MOXKET OBITH OIICAHBI HE KaK ""KoJieca BHYTPH Kojiec”, a KaK ''3aBUBAHUE B 3aBUTYLLKM,
3aBUTYLLIKaX, u3rnbax" . DTo Bce Ooree HEOOBITHO, TAKAM 00pa3oM, YTO, HECMOTPSI Ha TaK MHOTO JIOKAa3aTeIIbCTB ITOTO BUXPEBBIE,
IUKJIMYECKUe, CIIMPabHBIC IBIDKEHIHS, KOTOPhIE JIeXKAT Be3/ie B IPHPOJIE y HAaC Ha BHIY, HayKa HUKOIA HE IIPUINCHIBACT
1r000€e OCHOBOIIONATAOIIee 3HAYCHNUE JUIS € MM ITBITAIach KOmupoBats ero. OHa ObliIa CIHIIKOM ITOTpy>KeHa B €BKJINOBBIE
3JIEMEHTHI MEXaHUKH C MAJIbIM 3HAHUEM MITH MPEACTaBIeHHEM 00 OPraHUKH. MBI HUKOTIa YIIUISIA BHUMAHUS, YTOOBI IIOHSATH
JMHAMUKY IIPUPOJBI JOCTATOYHO, YTOOBI MIMETh BOSMOXXHOCTB KCILTYaTHPOBATh HX. CeroHs HayKa elle TONbKO Pa3BHBACT
HOBBbIE (HO BCsI IPaBjia B TOM , YTO OYEHb, OUEHb CTApbIe) 00JIACTH UCCIIEOBaHHMH, KOTOPBIe OHA Tereph Ha3bIBaeT "CTPyHbIC
Texaonorun” (“"BiacTb cTpyu'™), KOTOpast BEET paccie0BaHHe BUXPs KaK CPECTBO KOHTPOIIS MOTOKa JkuaKkocTH. Hacrano
BpeMs, 9TO MBI pa3padoTald TEXHOIOTHIO, IIPH KOTOPOH 3TH IIPOLECCHI AeHCTBUTENEHO NOHATHEL. OHU JOMKHBI Ha3bIBATHCS
"Oxo - TexHonoruu" BMecTo "brorexHONMOrHH", MOCIEAHSS U3 HAX IIPUHECET AYPHYIO CIIaBy ITyTeM MAaHHITYIISIHH C TeHAMH U C
¥X SKIIEPUMEHTAMH. BO3MOKHO DKO — TEXHONOTHHG YIET [aye JTydIIiM TEPMUHOM, IOCKOIbKY OHa omuiersopser "C™"
Komnnenmmro Buxropa Illaybeprepa, o3Hagaromee "MoOHATh H KOMUpoBaTh [Ipupormy”.
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YeM H3HavYaIbHbIH. BeruTas opuruHanbHOe 3HAYEHHE H3 DTOT0, yCeUeHHOe 3HadeHne ocTaBiiteT qedunut 1684 I'i HCTHHHOE HONOXKEHNE

pe3onanca. Eciu pelienue Bbllie sIBIsIIOCh ObLIO 00BEKTOM YIIPAXKHEHHUH, 3aTeM M3-3a OTCYTCTBUS He yuTeHHbIX 1684 xonebanuii, on Oymer
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COBEpILECHHO IIPOM3BOJILHEI, IIEPBOHAYAIIBHO B TaK XK€, KaK CTAHAAPTHBIN TPEK JKEJIC3HOAOPOXKHOMN Kosien o0si3aHa cBouM pazmepHoctH (4 ¢yra 8 Y2 in
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MIOBEPXHOCTb MEK/Ty TEM, YTO B HACTOSIIEE BPEMsI [10-BHJHMOMY HECOIIOCTABUMBIX BEIIMUUH Yepe3 Ipeodpa3oBaHUs UX TEKyIIUe 3HaUCHHs
COTJIACYIOTCS € 3TO HOBOE 3HAUEHUE €IUHUIBI I TocTosIHHON [Tnanka.
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44YTO TAKOE IBUXEHHUE ?

4.1 ""Opuzcunanvnoe' /Jeusrncenue

Ecmu ocmorpers Beenennyto B mennom, 1o ects. OT "Bonbimoro B3psiBa” 1o "UepHoit IbIpsl”, Kak 3T ObLIO, (hopMa
JIBIDKEHUSI O4eBUIHO, 9TO y Bukropa [llaybeprepa Ha3sIBaeTcs "'MUKIONTHO-CIMPAIEHO- IPOCTPAHCTBEHHAS - KPHBAs
nerkeHns . OH Takxke Ha3Ball e€ "OpUTHHAIBHEIM' IBIKEHIEM, HE TOIBKO B IEPBO3TAHHOM CMBICIE, HO M KaK JUHAMHYECKYTO
"popmy - cosmmanus’. [loka3aHHEIH B €8 KBHHTICCEHIIHEH, apXeTurdeckue (opMsl Ha puc. 4,1, Ha KOTOpOM H300paXKeHEI
CO3JIaHHe TPEX ITOCIeOBATENbHBIX BCETIEHHBIX, ' [IHKIIONTHO-CIHPATBHO-TIPOCTPAHCTBEHHOH-KPHBOH' ' BOILIOIMAET 13
HAYaJIBHOTO - BBIJBIXA, IIEHTPOOEKHOTO, H3THOAsICh pacIIpeHre 0e3 TUCKPUMHUHAIIH, TBOPIECKOH SHEPTHU Oe3yCIOBHON



100BH OT TO4YKH, B PE3YJILTATC 4C€TO BO3HUKAIOT IMOKOJICHUS 0€eCUMCIIEHHBIX HHIIHBHZIyaJIBHOCTeﬁ 1 SHEPICTUICCKUX CUCTEM. B

v v 1 v . " o "
Taitnoii Jlokrpune - Enensl [1. biaBarckoli ONMHCHIBAET 3TO SIBJICHHE KaK : M3 BbijbIXa "HEU3BECTHO CylIHOCTH (MaTepuH)" poxKIaeTcs
MHUP U [IPU BJIOXE MHP Hcde3aer."

B ero BbIIOXe KyITbMHHAITHEH SBISETCS, IEHTPOCTPEMHUTENIBHbIE HMILIO3HH COCPEOTOUCHNE SHEPTHH U OIbITa
CO3JIaHBIMH HHIMBUYaTbHOCTSIMH, KOTOPBIE CeHTac CTPEeMATCS BOCCOSANHEHNUSI CO CBOUM MCTOUHHKOM, Beuno Co3unaromum
Pazymom (Beicuinmit Pasym, Teopsiimm), Bce BO3BpAILasCh K HUMY € MOTy4eHHBIM OecurciIeHHbIM onbiToM. [locie Toro kak Bcé
BepHynach k Beuno Co3unaromemy Pasymy gepes "gepHsle IeIphr”, To Ta BeeneHnast, wim B Toit yactu BeeneHHOH, B KoHIIE
KOHITOB BO3HHKAET YepHasl JbIpa, IIOKUIaeT Halll IIPOCTPAaHCTBEHHO-BPEMEHHOH KOHTHHYYM H BXOAUT BBICOKO d(pHpHEILE,
BEJTIYMHBI U Pa3Mephl KOTOPOTO MBI He MOKeM ce0e MPEeACTaBUTh. TO YTO MPOUCXOAUT, OTKPHITO JUIS BCEX 00pa30B
MBIIUICHHH. BO3MOXXHO, B HOBOM OITBITE HH(pOPMANHs IOIIOMAIOTCS U yeBauBatoTcs Beano Cosunaromem Pasymom, 4To0b!
3aTeM CO3/IaTh HOBYIO BeeneHHyro. "Beenennas’™ (Universe) camo ciioBo o3xadaer onHy kpusyio (Uni = omna, Versum =
kpuBast). Tor daxt, 4T0 KOHGHUTypaLHs ITOH KPUBOH MOXKET OBITH CJIOKHBIM COYETAHUEM HUCXOJSIIIETO H BOCXOJISLIETO,
3aIyTaHHOM (CIIOKHO 3aKpY4EHHOH, CIMpPaIbHON, CKPYYEHHON) M CBEPHYTOM, pacIlupsach 1 JOrOBapHBILKCH CO CIIUPATBHBIM
JIBIDKCHUEM He JIeTTaeT HUUeTo, YTOOBI He OTBIICKAThCS OT €T0 YHUKAIBHOCTH HIIM IHHUITY KauecTBa, TaK KaK HelpephIBHA Ha
BCEM ITyTH OT Hayaja JI0 CBOeH KyIbMHUHALMK. DTa KPUBAas IyTh SHEPIUH (TPACKTOPSI) U CyTh IHEPTHH B HEIPEPHIBHOM
JBIOKeHHH. B cBOe# BeuHOI TpaeKTOpHH OT Jyxa K Marepuu (BBIJIOX) H OT MaTepHH K IyXy (BHYTpEHHEH BIOX, BIOX BHYTPb)
OHa IIPOHM3BIBACT Bce TBOpeHHs. Bee 3t co3nanms!

IMomumo mpucymeit myrbcanuy, ObLTO OB HEBOSMOXKHO pa300paTh MOHATE 3TO BEYHOE BIDKEHUE HE Pa3IeliB Ha
OTZHENBHEIE CETMEHTHI, Ha TOYKH, B KOTOPHIX OIHA YACTh ITOH BO3BHIIAONIEHCS KPUBOH IpeKpalaeTcs 1 HaduHAeTCs Ipyras,
HE MOXeT OBITB OIpe/ielieHa MaTeMaTHIeCKH, HE3aBICHMO OT CyObEKTHBHOTO B3MIsAAa. [103TOMy 3TO yHHKaIbHOE, H3HAYAIIBHAS,
TBOpYECKasi KPHBasi BOILIOLIAET HEMPEPHIBHBIH ITyTh IBOIIOLHUH, LINKIMYECKH, MYIbCHPYIOIINH pa3BopaunBaeT (pacKyThBaeT)
1 3aBOpauMBaeT (3aKyThIBAET), Kak B CIIMPAISX U U3 BCEX MUPHA/IbI BUIMMOMY HEPa3pbIBHO B3aUMOCBSI3aHbI U
B3aMMO3aBHCHMBI OT/IEBHEIE CHCTEMBI B KOCMOCE, CBA3bIBast M 00BEIIHSAI FX BCEX B OJWH HEIOCTIKUMEIH [opanes
y3ei. I[TosToMy MBI Bce OHO3HAYHO HEOTHEMIIEMast YaCTh OIHOTO IIEJIOr0 M HIKAKOTO BPena B M000i Gopme MBI He HaHeceM
JIPYroMy HJIM IDTaHeTe, MBI TOIBKO He HaHeceM ceOe, a TaKKe Ha OCTAIBHYI0 YacTh KOCMOCA.

310 TBOpUECKas CHIa M e€ IMHAMHKA YXKe JaBHO N3BECTHA, 330TeprUKH BocToka n omucsBaeTcs rocraxkeii brasarckoit
crenyrouiy *: "Kyngamuas [akTi: MOIIb MM CHIIA, KOTOPAs JBIDKETCS T10 H30THYTOH TPACKTOPHH. JTO XKH3HEHbI
YHHUBEpCaHbIi (BCEMUPHBIIA) - MPUHIIKIT HPOSIBIISETCS BE3/IE B IPUpO/e. DTa cuiia BKIYaeT B celst ABe OOJIbIINE CHITBI
IPUTSDKEHNS U OTTAIKUBAHUS. DJIEKTPHYIECTBO M MATHETH3M, €€ IPOsBIeHNE. DTO CHIIa, KOTOpas IIPUBOIUT K TOMY,
"HeTIpepHIBHOMY PETYIIMPOBAHHIO MYIIEBHBIX BHYTPEHHUX OTHONICHHI C BHEIIHIMH OTHOIICHUSMH', 9TO CYTh )KH3HH B
coorBercTBHH ¢ ['epbeprom CrieHcepoM, 1 9TO "MIaBHAS PErYITNPOBKA BHEITHNX OTHOIICHHH, KOTOPAst SIBISCTCS OCHOBOH JUIS
TIepeceNeHust IyIll, BO3poXkeHus (PUnar ianman) B y4eHusIx ApeBHei Gprrocohpun HHIycoB."

Jlaxke sI3bIK HAa KOTOPOM MBI Pa3rOBApUBAEM HEBOJIBHO (MIIHM CO3HATENBHO) SIBIISIETCS] HHCTPYMEHTOM CChUIACTCS Ha
Xapakrep 3Toi crupany aABikeHus. Korna Mbl euM, MblI iepeniaeM 910 (BkeHre) Hateld "cMepTHOM obomouku’”. Korna mMbr
BJIOXHOBIICHBI, MBI CUHTaeM, IIPUBJICUYCHBI BRICIIUMU HeanamMy. Hamm Kycodky OBIIH ITONHSTEI, ¥ HAC 3aCaCHIBACT B
BOCXOJIAIITYIO CITHPANb. AHAIOTMYHBIM ITyTeM IOBTOPHOTO KycKa - H3JIydeHHs] HOHU3AINH OaJlaHC TeNo, KOTOPHIi BapbHPYeTCs
B 3aBHCHMOCTH OT BPEMEHH CYTOK, PETYIIHpyeTCs IPOHOPINOHAIBHO HOHU3AINEeH BO3IyXa BTSHYTOTO Yepe3 HO3/IPH, UTO
CBSI3aHHO C ITPOTHUBOIIOIIOKHBIM HAIIPABICHIEM BPAIISHHs, OTPHUIIATEIFHO HOHU3UPOBAHHOTO JIEBOI HO3IPEH 1
HOJOXHUTENBHO IIPaBoif HO3MpEH. UnxaHue, mo3toMy, OyneT KOMIICHCHPYIOIINM IPOIECCOM, Yepe3 KOTOPHIH BEICOKHE
MPOTUBOIIONIOXKHEIE 3apSAbl B pe3ylIbTaTe Ype3sMepHOH HOHU3AINH CBOAATCS K HYITIO.

HHTepecHo, 9To B TO BpeMsI KaK MBI KacaeMCsI BOIIPOCa O Telle, HEMEIKOe CII0BO 0003HAYaroMIee HO3BOHOUHHK,
"Wirbelsaule™ pynnamenTanbHas mogepkka CTpyKTYpbl 4eJI0BEIECKOTro Tela, KOTopast IIepeBe/ieHa HEOCPEICTBEHHO Ha
AHIIMICKHI A3BIK, O3HAYACT "'Crmpais’’ Ha cToin0e. AHAIOTMIHBIM 00pa30M KaXKIbIH U3 TI03BOHKOB HAa3bIBAETCS BOXOBOPOTOM
WITH BUXpeM. SICHO, 9TO HEMIIBI y)ke JaBHO MMEIH COBEPIICHHO HHOM B3N Ha IIEHTPAIIBHYIO CTPYKTYpY HaIlero Tena. B to
BpeMs KaK MBI BHIHM €TO B Ka4eCTBE XKECTKOH, Ooliee Hn MeHee KECTKOH, (PM3NIECKYIO CTPYKTYpY; OHH BUAST €TI0 KaK
OONBIIOH IMyTh YHEPTHi. DTO HMeeT O4EBHHBIC aCCONUAINN C MHIYCCKUM IOHSTHeM KyHIanmmau, TaHHOE HMS IBYM 3MeEsM,
KOTOpEIe OOMTAIOT B OCHOBAaHUY MO3BOHOYHHKA, POCT KOTOPHIX HAIOMHSET HEPTHEH U OTyXOTBOPSIIOT JPYTHE BHICIIHE JaKPEI
(2¢vpHbIe BUXpH) (HHU3NUECKOTO Tela H KOTOPbIE TECHO MepeIIeTeHbl Ha TpeBke MepKypHsl (kaymeii - xe3n
IJIallaTaeB y TPEeKOB M PUMIISTH; Ha3B. xke3na ['epmeca (Mepkypus)) Ja€T €My ITpaBa Kak HOCJIaHHI/IKy 00roB. Hpnpo;[a
TaroKe JaeT HaM OeCYHCIEHHOE MHOKECTBO IIPHMEPOB THHAMIUYHOTO POCTa B ABIDKEHHH IO CITUPATH B BUJIE
rajJakTUK, IUKJIOHOB, CMepYa U BOZOBOPOTOB, O KOTOPBIX MBI, B HAIlleH CIIENOTe M BRICOKOMEPHH, HE B COCTOSTHUH
HPHUHATH KaK IPHMep B HAIIEM CTPEMIICHIN K MEXaHHIECKOMY COBEPIICHCTBY.

IMo3guee B coorBercTBHE ¢ HokTopoM Traemano [laybeprepoM, BHYKOM 1 SKCIEPTOM IO IIPOU3BEICHHSIM
Buxropa Illaybeprepa 65110 0000IIEHHBI TOHSTHS, TBOPYECKOTO, (POPMUPYIOIIETO ABIKEHUS: - OTKPEITOE,
IeeyCTpeMIIEHHOE, CTPYKTYPHPOBAaHHOE, KOHIIEHTPHPOBAHHOE, YCHUIIMBAOIIee KOHICHCAIHIO, TMTHAMITIHOE,
CaMOOPTaHU30BAHHOTO, CAMOCTOSITEIEHO OTKa3bIBAsICh OT MEHEe [IEHHOTO, PUTMIYHOTO, IIUKINYECKOTO,
M3BIJINCTOTO, ITyThCHPYIOIIETO, YePeIyIOIIEeT0, H IIEHTPOCTPEMUTEIBHOTO B = IIUKIIONIHO-CIHPAIEHO-TIPOCTPAHCTBEHHYO-

KPHBYIO.

4.2 popmul 0sudicenun



B pamKax 3TOro CymecTBYIOT YeThIpe OCHOBHBIE ()OPMBI IBVKEHUSI: BCE TIPHPOTHOE THUHAMHYECKOE ABIKEHHE OymeT
COCTOSITh M3 OTHOTO HJIH O0Nee U3 CIEMYIOIIUX YEThIPEX TUIIOB - OPOHTAIBHOTO, BPAIIATEIEHOTO TOPOUAATEHOTO U IBHIKEHUIO
kpoBooOparieHus (pruc. 4.2). Bce oHU 00bEAMHEHBI B IPOIIECCH €CTECTBEHHOTO IBIKCHUSI, KAK MOKA3aHO HA HIDKHEM
M300paKeHUH 3/1eCh BHYTPEHHUH IUAMETP MPOXOXKICHHS SHEPTHH BapbUPYIOTCS B 3aBUCUMOCTH OT CTPYKTYPBI
noroka. Puc. 4.3 nzo0paxkaer nuaamMuKy Tes COTHEYHOH CHCTEMBI 32 OIMH MONMHBIHA UK CaTypHa. DTO HE T0CTaTOYHO
CTaTHYHO, MBI TIPUBBIKIIU MIPEIIOIAraTh JUCKO-TIOAOOHYIO CTPYKTYPY, HO Ha CAMOM JIeJIe 3TO BUXPb C OIIMCAHUEM Ka)KII0H
IUTAaHETHI CBOETO IyTh TI0 criupaiu BoKpyr ColHIIa, KOTOpoe caMo 1o cede, IBUIKETCS B HallPaBJICHUH 3BE3THOTO CKOTIIICHHS
"Tepxynec" okoro 20 KM B CeKyHTY.



Orbital Motion Rotational Motion Circulational Motion

Fig. 4.2 Creative, formative motion according to Dr. Tilman Schauberger.
open, goal-oriented, structured, concentrated, intensifying, condensing, dynamic, self-organising, self-divesting
of the less valuable, rhythmical (cyclical), sinuous, pulsing, in-rolling, centripetal (and out-rolling centrifugal)
movement = The Cycloid Spiral Space-curve.
Natural Mation: Natural motion is quadri-partite and comprised of four components.
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Fig. 4.3 The Planetary Vortex.
The movements of the inner planets viewed over a period of one full Saturn cycle of 29.46 years.

BoT MBI OONUTH K CHEPANBHO- BUXPEBOMY ABIDKEHHIO, MBI MOXKEM JaJiee pa3JeinuTh €ro ele Ha JIBe (hOPMEL
BUKTOp YHOMSIHYIT paiMaibHO OCEBOE W aKCHAIBHOE -> paanajibHoe (Ha caMOM Jielie TAHIeHIMAIBHO -> 0CEBOE H 0CEBOE ->
TaHTCHIMAILHOE) JIBIKEHHS], KOTOPBIE C TOUYKH 3PSHHsI €ro YeKaHKH B JAHHOM KOHKPETHOM KoHTekcTe. Kak mokaszano Ha
puc. 4.4 oceBoe -> paguanbHOE IBIKCHIE 03HAYaeT IIEPBOHAYANBEHOE IBIDKEHNE BOKPYT [IEHTpa, KOTOPIH BIIOCIEACTBUH
mepenaeT paaAuanbHOe IBIDKCHUS K BHEIITHEH, a OHa, TAaKHMM 00pa30M, K IIEHTPOOEKHBIM U ABIKEHIE H3HYTPH Hapyxy. B



LIEHTpe KoJieca, HallPUMep, HET HUKAKOTO JIBIKEHHS, HO, C YBEIMYCHUEM PACCTOSIHUS OT LIEHTPA, CKOPOCTh JBIKESHUS 1
TEHJICHILIMH K Je3HHTErPaLMH TaKoKe Bo3pacTeT. IMEeHHO Mo3ToMY JIepeBsIHHbIC YHUBEpPCATIbHbIC - Kojleca paHblie ObUTH
CKPEIJICHBI CTAJILHOM JICHTOH 110 KPyr'y, 4TOOBI iepKaTh ux BMecTe. OH Ha3bIBaJICS "TaJCTYKOM - ep" (SIIMHA MM LIMHBI) 1
CBSI3BIBAJT KOJIECO BMECTE.

B teopun Bukropa, Taxke okazaniuch IPaKTHIECKUMH, C TOMOLIBIO 3TOH (JOPMBI IBIKEHHS COPOTHBIICHHS! ABHIKESHHUIO
YBEJIMYHMBACTCS HA KBAAPAT HAYAIbHOM CKOPOCTH. [IpyriMHu CIIOBaMH, €CIH PaJialibHOE PACCTOSIHHE OT LIGHTPA BPaIleHHUs
paBHa 1, a conporueieHne 1, Toraa paanyc BIBoe, CONPOTHBICHHE B YETHIPE pa3a M Mepuoj BpalieHus Basoe. Eciu
panuanbHOE pacCTosiHUE 3, PE3YIBTHPYIOIIee COMPOTUBIICHUE 3? (=9) u cropocrs Bpamienust ymenbinaercs 10 0.3 (1/3-i), u
TaK jiauee. 3aMeTHUM, €CJI CKOPOCTh BPAILCHHS TAKOW LIEHTPOOEKHON CHCTEMBI IO/DKHA MOAIEPIKHBATHCS HA OCTOSIHHOM
YPOBHE, TO IPOJOKUTENNbHAs paboTa, PacTOYMTENbHA U A0pOra ¢ YBeJIHYSHHEM pa3Mepa JOMOITHUTEILHON dHeprueit
HEOOXOMMOIT TSt IIPEOIOTICHHUsI CONPOTUBIICHHS, U BCSI CHCTEMa CTaHOBHTCS BCe MeHee U MeHee 3¢ dexruBHoil. He TonbKo 3710,
HO ¥ TO, 4TO CO3/[aeT HEHOPMAJIBHBIH IIyM U eliie Ooblile yMa IPOM3BOIHUT YCTPOHCTBO, YeM Ooblie OHa paboTaeT IpOTHB
3akoHOB [Ipupossl.

CrieqioBaTeIbHO PACCEMBAHIE YHEPIHH, CBA3AHO C IIYMOM WJIH TEIUIOM, B 3aBHCHMOCTH OT 00CTOSTENIbCTB. DTO
THIMYHO JUISl HAIIUX (OPM TEXHHYECKOTO JIBIKEHHMS, B KOTOPOM M3HAYaIbHO HET JBIKEHUS K LIHTPY, HO C YBEINYCHHEM
PACCTOSIHUS OT 9TOH TOYKH, CKOPOCTh U YCTOMYHMBOCTb Taroke BozpacteT. OceBoe -> pajuaibHoe HeHTpoOexkHast hopma
JIBIDKEHHMSI, TAKUM 00pa3oM, MOXKHO OIPEENUTh KaK PACXOINUTCS, 3aMe/JIeHNe, PacCeHBaHKe, CTPYKTYpHO — ocrnabeBaer,
paznaraercsi, pa3pyLInTeabHOE U co3aatoniee Tpenue. XoTs anddy3un pa3pymuTeIbHOM SHEPTHU NPUBOINT K LIYMY,
TBOpYECKasl KOHLIEHTPALHs SHepruH, 6e3monBHa (Oe3 1rymHa). JleficTBUTENBHO, Kak yTBep)xaal Bukrop HeopHokparHo, "Bee,
TIPUPOJIHBIE MPOLIECCH! HE CO3IAOT IIIyMa, OHU IPOCTHI 1 JIeMIeBbL" >

ITopa3MbICIIMB, Ha/l STUM YTBEPIKICHHEM, OHO BIIOJIHE O4EBHAHO. BCsl KOHIIEHTPUPOBAaHHAS HEPTHs yIacTBYeT B POCTE
JIeCOB, HAaI[pUMep, Bce OECUNCIICHHbIE XUMUYECKUX 1 aTOMHbIE B3aMMOICHCTBHS, SIBIISIIOTCS HE YeM MHBIM Kak
9HEPreTHYECKUMH TPOLIECCaMH, ABMIKEHHUS TBOPUYECKOH dHepruu. ThIlMHa Jieca CBUICTEIbCTBYET O Ype3BbIYaiHOIM
KOHIICHTpALNK TBOpUYECKoi sHepruu. E€ pa3pyieHne, Bcera cBsi3aHHa ¢ Y)KaCHBIM POKOTOM Lietieil - NI, TSDKEIOH TeXHUKH 1
TOMY 1o106HOMY. B TO Bpemst Kak Hallli MeXaHHYECKHE, TEXHONOrHYEeCKHE CHCTEMbI ABMKEHHS TTOUYTH 0e3 MCKITIOUECHHUSI OCEBOE
-> paJiMaibHbIe U BBI3BIBAIOT CHIILHOE TEILIO U CIIOCOOCTBYIOT TPEHHIO, IIPUPO/IA HCIOIb3YeT MMEHHO ITPOTHBOIOIOKHYIO
¢bopmy aBkenus. Korna npupona IBKeTcs: AMHAMUYHO, MEJICHHbIC ABMKEHHUS IPOMCXOAUT Ha Heprdepun 1 ObICTphIC B
uentpe. CTOMT TOBKO 3aMETHTb, IMHAMHUKY LIUKJIOH MM TOpHano. MX ¢opma IBIDKEHHS, ClIe0BaTEIbHO,
LEHTPOCTPEMHUTEILHON WK PaHaIbHO -> OCeBbIE, IBIKYIIEICS CHAPY)KU BHYTPb C YBEJIHYEHHEM CKOPOCTH, YTO BEIET K
OXJIaXKICHHUIO, JUIsl KOHJICHCALIMH, B CTPYKTYpE.

PanuaibHO -> 0ceBoe ABMKEHHE MOXKET ObITh ONPEAEICHO KaK CXOSIINECs, 3aKIF0UeH s JOTOBOPEHHOCTH, 00bEANHEHHE,
KOHCOJTMJIAIHsI, co3uaaromas ()opMHUpyoIIas HHTerpaLys, 1 yMeHblIeH!e TpeHust. Eciy, HaunHas ¢ paanyca 1 n HauaabHOro
CONPOTHBIICHHS COCTABNIACT 1 B M3BMIIMHE IyTH, KOTJIA PaIMyC YMEHbIIAETCs BABOE, conporusienue 0,5 °=0,25 ((1/2)° = 1/4) u
BpallaTelbHas IepUONYHOCTb, YACTOTa MM CKOPOCTh B JIBa pa3a. JIMHaMuKa SBONIOLNH TTO3TOMY JOMKHA CIIe0BaTh ITOMH
LEHTPOCTPEMHUTEIBHOH, PaJHaIbHO -> 0CEBOMY ITyTh, MO0, €CIH ObI BCE MMPOMCXOMIIO HA000POT TO, BCE OBI MPHIILIO K HOITHON
OCTaHOBKe 710 ero co3aanust. Cuiia IpUMEeHEeHHs SHEPI UK JUIsl BHIOMHEHHs pa0orsl. Bennunna cuitel F siBsiercst
HpoM3BeieHreM Macchl M Ha yckopenne a (F = ma).
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U3 gero cocTonT 3TO ypaBHEHHE HE OCOOCHHO HHTEPECHO, IIOTOMY YTO OHO HUYETO HE TOBOPUT HAM O BCEX - BaXKHBIX THIAX
YCKOPEHUSL, JUISl OMHOM M3 ()OPMBI, TPUBOJNT K Pa3pyILICHUIO a Jpyras K Co3uAaHuIo. [109ToMy HEOOXOAMMO TIPOBOIHUTE
pasnudre MeXIy HUMH, 9TO TIPOIIE BCETO CAENATh IO CyIep CIEHApHIO YCKOPEHMS JTHO0 C ITOIOKUTETbHBIM FIIH
OTPULIATENIFHBIM 3HAKOM, T. €. + WM - . DTO yKa3bIBaeT Ha (popMy pajnyca BpalleHUs PaclIupseT WIH YCKOPEHNE AaBICHHS - H
ycuneHusi TpeHnii (+ = oceBoe -> paanaibHoOe, LeHTPOOSKHOE yeKkopeHust (M3 LeHTpa K 000y )) With, Ha000pOT paanyc
BpAIICHHUSI YMCHBIIIAETCSI, CO3/1aBasi HOPMY YCKOPEHHs, KOTOPOE YBEIMYIHUBACT - BCACHIBAET U COKPAIICHHUS - TPEHUS (- =
paanasbHast -> OCeBbIe, IICHTPOCTPEMHUTENBHOE YeKopeHHe (0T 000/1a K LEHTpY)) . YpaBHEHHs MOTy4eHbI C UCIIOTb30BaHHEM
mocleqHNX TaHHBIX Brkropa [llaybeprepa cunTtaroTcst 6a30i IS ONpeneNieHrs] TBOPYECKHUX CHIL. [IprHIMAast BO BHIMaHHE, C
HEHTPOOSIKHBIM YCKOPEHHEM + YBEITHMYEHHE MOIITHOCTH JIOJKHA PHMEHSTHCS B IEISIX YCKOPSHUS WU IS TTOAICPIKAHUS TOH
e CKOPOCTHIO, B CITy4ae [IEHTPOCTPEMHUTEIIFHOTO YCKOPEHNUS - CKOPOCTh M SHEPTHsl YBEINYMBAIOTCS aBTOMATHIECKU. DTO
npUBOAUT K hopMmupyromiei crte (MolHOCTH) BUKTOpa, Hill TeX, CO3UIAOIINX YHEPTHH, U3 KOTOPBIX OyIeT Co3/1aHa BCs
KHU3Hb. (Bce (HOPMBI KU3HN).

B 3TOM KOHTEKCTE MbI MOITIH OBI IEPECMOTPETh ypaBHEHHe XaseHopis - Jitnmreiina (E = Mc’) B cB3u ¢ ApyruMu
YpaBHEHUSIMH ONPEACIICHUS SHEPTHU. XOTsl HX OOIIHE ITOKA3aTeNH MPUMEHSIOTCS K MEXaHIIECKHM CUCTEMaM, €CTh HEKOTOPhIe
COMHEHNSI B OTHOIICHHH HX 3HAYMMOCTH JUIs KHBBIX cicTeM. Kak B HacTosIee BpeMs mHTeprperHpyercs E = mc?, uto6sr
NPUKHAHYTH Maccy (KOIMYIECTBO) M SHEPTHIO BO BeeneHHOM, OHa mpemonaraet - Tpedyer yTo0bl ObLTa ITOCTOSIHHAS U KOHESYHAS
CKOpOCTB CBeTa. 371eCh, B TAKOM CITydae, MbI JJOJKHBI TIOMHUTH CykaeHue Banprepa [llaydeprepa o Tom, 4to abCcomoTHas
CKOPOCTB CBETa HE SIBJISICTCS TIOCTOSIHHOM (C.24), HO 3aBUCHT OT CBS3aHHBIX YACTOT U pajuyca e€ CIIHPAai; MCHBIIE PaiyC
BpateHust (4acToThl IePUOJUYHOCTH), OONbLIEH CKOPOCTHIO M COOCTBEHHOW YHEPIHH H3JTy4eHHs CBeTa U HaoOopot. Takoe
HETOCTOSHCTBO B CKOPOCTH CBETA - KaK (h)aKTOp B KONIMYECTBEHHOM SHEPTHH MIIH Macce - Ka3alochk OBl, OTPUIIAeT yIeHUe
YHUBEPCATLHOCTh KOHEYHOHM YHEPTHH U 3aKOHA COXPAHEHHS SJHEPTUH.

OTKIIOHMMCS B CTOPOHY Ha MOMEHT, JJaBaiiTe Tereph pacCMOTPUM IPENOIaBaeMy0 CTaHIapTHYIO (GopMy ypaBHEHHE IS
KHHETHYecKoi sHepruy mn padorsr W, tie W ecTs mpomssenenne (Macca M Ha CkopocTh V) paszened Ha 2 (W = 1/2 * mv?),
MBI 00HapYXUM, YTO-TO OUYCHb HHTEPECHOE JIF0OOMBITHOE. JTO YPaBHEHHE OTHOCHTCS TAKXKE K aKTHBHOH e TEIFHOCTH H,
aHaJIOTUYHO YPaBHEHUIO Xa3eHOPISI -DWHINTEHA, ONPEISNeT KOMMIECTBO SHEPTUH, HCIIONb3YeMOH B HaIllel TEXHUUECKOH,
MexaHI4Ieckol cucreMe. OHAKO 37eCh MBI BIPYT OOHAPYKIIIH, YTO KOIHYECTBO AOCTYITHOH 3Hepruu B popme paborsr W
YMEHBIAeTCs BIBOE. B 9TOM ypaBHEHHH Macca BCe ellle PEACTaBIsIeTcs: M, TOraa Kak B 3aMeHa V - KaK TePMUH, OTHOCSIIITHECS
K BPEMEHH U CKOPOCTH, IPHHSATHIC IS TIEPEMEIICHHS Ha 33[aHHOE PACCTOSHHMH. Bhipaxenue MC” TakuM 00pa3oM, MOXKHO
npUpaBHATE K MV’. B ypaBHernnn XaseHopis - DHHIITeiHA, TOIMETHM, HET [eCHHs Ha 2, TAK YTO KOTHYECTBO JOCTYITHOM
SHEPTHH BCET/a OCTACTCS HEM3MEHHOI.

Ho xorna BHyTpeHHE ke ypaBHEHHUE SHEPTUH IPUMEHSCTCS JUI TEXHHIECKUX U SHEPTeTHIECKHX IIPOIECCOB U IIeNeH,
KOJTMUECTBO MOIE3HON SHEPTUH 10 BUAUMOMY, BABOE Ooiblire. V3 y4eOHUKOB MBI Y3HaeM, YTO SHEPTHUS SBISIETCS HEPYIINMOMH, a
JIMIIB MeHsieT (hopMy, 3TO 0OYCIIOBICHO COKpAIlleHHeM BPeMEeHH Ha BCTPedy ¢ KAKUM-TO CONPOTUBJICHUEM (3aMe/ICHUE) HITH
gepe3 mpeoOpa30BaHMs YHEPTUH B TEIUIO, MM 000HX cpazy. C ydeToM Toro, 9To ObIIO CKa3aHO BHIIIE, H HHTEPIIPETUPOBAHO
Bansrepom Illay6eprepom C%, BO3MOKHO, peasibHAs IPUUYHHA STOi MOTEPH SKCILTYaTALHS PACTOUHTEILHOTO 0CEBO->
panuanbHOTO, IEHTPOOEKHOTO IBIKEHWS. B oTmume, oT paauaibHO-> 0CEBOM AMHAMUKH JSHCTBHS B COOTBETCTBHU C
3aKOHOM 0 OOpB0E ¢ COXpaHEHNEM PHEPTHH, YIIOMSHYTHIX B ITIaBe 1, B KOTOPOH TPEHHE - ¥ CIEAOBATENHHO TEILIO - HOCTOSHHO
CHIDKAIOTCSA M CKOPOCTH aBTOMATHYECKH YBEITNYMBACTCS, IOTOMY YTO THII ABIKEHHE OCYIIECTBISIETCS B COOTBETCTBHH C
MPUPOIHBIME SHEPreTUYECKUMHE (yXOBHBIMHU) 3aKOHAMHU (MIpaBHIaMH), @ He MUPCKUM (TIPHIYMaHHBIM JTHOIBMH), PU3NUECKIM
3aKOHOM MEXaHHKH.

4.3 mezuc , AHmMmume3uc u cunme3s

BuxpeBoe ABIKEHHS M0-TIPEXKHEMY CBEXKO B Halllel TaMATH, JaBaliTe HAYHEM Hallle OLEHKY 3J1EMEHTOB TE3UCA,
aHTHTe3MCa (IIEPHOJT MIOITHOTO PACIBETA) U CHHTE3a, MCCIELYsl IMHAMHUKY TOpHaI0. "TopHaz0" MPOMCXOAUT OT HU3KOIO K
BBICOKOMY aTMOC(hepHOMY JaBIeHH IO (IUIOTHOCTB) | B LIEIOM HMeeT (JopMy BOPOHKHU MITH THIIEPOOIHYECcKoro KoHyca (prc.
4.5). Yem MeHbIIIE PaJNyC, TEM BBIILE CKOPOCTh BPAILICHHSL.
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Fig. 4.5 The tornado as a hyperbolic funnel

70 eltie OANH MPUMEp TOro, KaKk IPHUPO/A JABIKETCS CHAPY)KH BHYTPb C TOUKH 3pEHHMS IIOBBIILIEHHS YHEPreTHIeCcKoro addexra
Y TeHepaluy SHepruy. B mia3y TOpHa10 Witk LMKJIOHE, eCTh JBI)KSHHE BBEPX - BcachiBaHKe. BcachiBaHME U JABJICHUE JIBYX CHIT
371eCh B3aMMOJICHCTBYIOT, Ka)K1asi U3 KOTOPBIX KOJIJIera ISl APYroi, ¢ IPOTHBOMOIOKHONW CTOPOHBI OIMH MOHET, KOTOpPBIE B
COBOKYITHOCTH TPEJICTABJISIIOT LEIOCTHOCTD WIIH €IMHbIN, HEJCTUMbIM siBlIeHHEeM. TakiuM 00pa3oM, OHU MOTYT OBITh, TAKMM
00pa3oM, paccMaTpUBaTHCS KaK JBa JIMCKPETHBIX JIMIA HCXO/SIIHE OT OAHOTO TeHEPaTHBHOIO HPHHIMIIA.

C TOYKH 3peHHsE TUATIEKTUYECKOTO MBIIIICHHs, KOTOPOE CTPEMHUTCS! IIOHSTh KPAHHOCTH JIOTHYECKOTO MBIIILICHHS!, OHU
TaKKe MOr'yT OBbITh HHTEPIIPETUPOBAHBI KaK JBE IPOTHBONOIOKHbIE KOHIISTINH (TE31C) U KOHTPApTyMEHT (aHTHTE3HC —
HOJTHAs! IPOTHBOIOIOKHOCTS). [10 naHHbIM Hemerkoro punocoda, Jxopmxa B. @. Terens (1770-1831), k auanekrnueckoMy
MBIIIICHUIO OTHOCUTCS 'B TIPOIIECCE MBIIUIEHUS], C TOMOIIIBIO KOTOPOTO TaKUe MPOTUBOPEUHSI OOBbEANHSIOTCS B ce0e B BBICIICH
HMCTHHE, YTO Obl MX TIOHATH . CYIIECTBOBAHHS YTOH BBICIIEH HCTHHHOCTH HITH OOBEIHHSIONIErO MPUHIIAIA, HHOLIA, CY/IS 110
BCEMY, YCKOJIb3aeT OT O0IIEro Hay4HOTO MBIILICHHs!, KOTOPBIH BOCIPUHUMAET PEAIbHOCTH OOJIbIIE C TOYKH 3PEHHUSI 3aKOHOB,
4eM B3aUMHO MHTEPAaKTHBHOIO B3aMMOACHCTBHS (B3aMMHOE COTPYIHUYECTBO, TAPUTET, B3aUMHBIN 00OMeEH,
B3aMMO3aBHCHMOCTH).

MoeT, TO3TOMY MBI JIOJDKHBI IIPUHATH OoNee UaIeKTHISCKUI MOX0/ K Halllel OLEHKE JUHAMUKH U CHJIbI



pearbHOCTH. DTO JOJKHO OXBATHIBATh KaK TE3UC W aHTUTE3HC, JIBa SIBHO MPOTHBOPEUHBEIC JJIEMEHTA, YTO OBl HANTH MX CHHTE3a
WM LEJTIOCTHOCTD B MX B3aMMHOM KOMOMHAIIMK Y B3aUMOIEHCTBUH. 3aMETHM, KaK MPECTABIISIETCs, HA HBIHEITHEM JTaIle 3TO
MOXXHO Ha3BaTh "HayqHOU BepiauHCKO# CTeHON", pa3neNsIonIie STH IPOTHBOIIOIOKHbIE, HO B3aUMOIOIIOTHSFONINE BETHINHBI
(cm. puc. 4,6), 9TO, B CBETE BBIIICH3IOKEHHOTO CIIEAYET, BO3BMOKHO 3aHHTEPECOBAHO, BBITOIHO JEMOHTUPOBAIH (OT/ICIIHIIN)
KaK ero Te3KYy.

I[I/IaHeRTI/I‘IeCKI/I TOBOps, TAKUM 06pa30M MBI MOXXEM CKa3aTh, YTO. TCILUIO U XOJI04 = SAUHCTBO = LICIOCTHOCTD.

B camom nerne oHa He TpeOyeT OONBIIOro JOKA3aTeIbCTBA, YTOOBI OHATH, YTO Ha COCTOSTHHE 37J0POBbS, PEIPOIYKTHBHOTO
U B JIpyroM (1 He TOIBKO IS PENPOAYKTHBHOIO) ciiydae, Bcex GOpM JKM3HH OCHOBaHA Ha XPYIIKOM PAaBHOBECHE MEXK/TY TEIIOM
1 XOJIOZIOM XapaKTepHBIE TSI OpraHu3Ma B BOIPOCE BEDKUBAHUS. HekoTopsle BHIBI (DPYKTOB M CEMSIH HE MOTYT IPOPACTH, €CIIH
OHH He OBUTH BBICTaBJICHEI Ha MOPO3. JKH3HB, HO3TOMY 3TO HE IIPOCTO BOIIPOC O TEIIe, HO U €ro HEOTAETHMOM KOJLIETH -
xomoe.

Puc. 4.6 crircok HECKOIBKHX IPUMEPOB TaKHX B3AUMHBIX COTPYTHHYECTB, B KOTOPOM, BOOOIIE TOBOPSI, TE3HC
KOJIMYECTBEHHOMY aCIeKTy M aHTHTE3HC KBATU(GUIMPYEeMBIi (CIIOCOOHBIH IIPOIOIKATE COPEBHOBAHHKE) aCIIEKT, 00a U3 KOTOPBIX
HPEACTaBICHBI B ypaBHEHUHN c(hopMynrpoBaHHOM Bansrepom Lllaybeprepom, KOTOPBIH, KCTAaTH, SBISETCS CAMBIM IIPOCTBIM
YpaBHEHHEM JIs IPSIMOYTroiIbHOM rumepOonsl (cm. puc 11.4).

1 :
—xn= 1 = unity = wholeness

1=eAMHCTBO =LIEeNbHOCTb

e 1/n o3HauaeT KOMMYIEeCTBEHHYIO CTOPOHY, N ISl KAYECTBEHHOTO aclieKTa U N cama paBHA JF000MY [[EIIOMY YUCITY HITA
LETIOMY YUCITY OT HYJIS 10 OECKOHEUHOCTH.

il e . 1
Thusifn=2, thenzx2=1
il

)
L
|

oritn=23

|
or if n = 1,000,000: — v 1000000 =1

1,000,000

OrtsBer Bceraa paseH 1, BropsiM HabmoneHreM Ansoepra DHHIITEHHA To, 9TO "IPHPO/A 3TO BOILIOIICHHE IIpoCTeiIeit
SIMMEHTapHON MaTeMaThke”, a ¥ (JaKTHIECKH MaTeMaTHKN He MOKET OBITH MPOIIE, IPEICTaBISIONINM cOO0i B3aMHEIE
OTHOIIECHHS MEX Ty STUMH IByMs TepMuHaMu. Bukrop Illaybeprep yrBep:kaaet, 9To mro00e sIBIEHHE BCEra IMEeT CBOI aHaior
MU KOHTP-aCIHeKT, 1 00a KOMIIOHEHTa JIOJKHBI BCErja IPHHUMATHCS BO BHIMaHHUe. [IpOsBIICHNS BCeX IIPUPOAHBIX CHIT
SIBJISICTCS PE3Y/IETAaTOM B3aUMONCHCTBYS MEXK/Ty TBYMS IIPOTHBOIIOIOKHOCTSIMHE, HU OJIMH U3 KOTOPBIX KOIa-TH00 HE JOCTHTHET
COBOKYITHOCTH B HHM3ILIMX MUPaX JBOHCTBEHHOCTH ((hH3MUeCcKOM MHUpE), KOO OHM MOTYT CTaTh TOJBKO OOIMM, KOI/Ia OHH
O0BEAUHAIOTCS B PaMKaX HX OOBEANHSIONMEH, He (GU3MIecKoM, YIPaBIsIONeM IIPHHITHIIE.



DIALECTIC Y
or
WHOLENESS
THEST ANTITHESIS = YN ESIS

Dialectic thinking is imperative for comprehension of the whole.

fuch thinking may best be represented by the simplest equation for the hyperbola,
formulated by Walter SCHAUB i

@ t*) = DIALECTIC UNITY

[n = zero) 1l x m = [n = infinity]
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= dialectic unity.

T-G = temperature gradient

Extreme values of the circle

(%) The symhol@ represents a sometimes inexpressible unity.

In the physical universe, each of the above aspects can only attain 96% of its

extreme potential.

¥Were one ever to reach its extreme,
counterpart would cease to exist in the physical world also.
transcendental and thus mutually indistinguishable and inseparable.

transcendental state, then its
Both would then become

Callum COATS, July 1982

Fig. 4.6
Puc 4.6

B ¢u3mueckom mMupe Kaxkablii KOMIOHSHT U3 Maphl CHJI, MOKHO JOCTHYB TONbKo 96% €€ rpaHuIl HITH SKCTpEeMaTbHbIM
yermoBmsM. Kak Tormbko 3Ta Touka OyneT JOCTHTHYTa, TO €€ IIPOTHBOIOIOXKHAS CHJIA ITOCTEIICHHO HavYHeT HabupaTs cuiry. 910



JICHCTBHE TIOXOXKE HAa KUTalCKyro koHuenuuio Mue u Sue. Korna SIub qocruraer nuznemoxenus (96% or cBoell MOIHOCTH), TO
WHp BMEIIUBAETCS U MOCTENEHHO YBETMUUBACTCs B crite. [[puMepHO Tak, Kak MpH CO3JaHUe BaKyyMa, BCETa €CTh OCTAaTOYHbIC
4% xakoii To (JIeBOH) Cpelbl, KOTOpast TOJKHA OBITh YIaJIeHa, M YIAJICHHE STOrO MPOIIEHTa MOXET OBITH Jalice JOCTHUIHYTa
gepe3 orpoMHsle 3aTparsl sHeprun, 100% - 4% = 96%! Takum obpasom Xaoc u Iopsimok = 1. be3 xaoca

(Hemu depeHIPOBaHHbIE, HECTPYKTYPUPOBAHHON MAaTEPHHU WJIH SHEPTUH, WJIH HEYIIOPSJOUeHHbBIe, HeMeTaMop()U30BaHHAS
Ge3ycioBHas TF000BB) HE MOXKET OBITH OCHOBOW JUTs CO3MaHus mopsiaka (audhepeHupoBaHHOr0, FApPMOHUYHO -
CTPYKTYPHPOBAHHOW MaTEpPHH WITH SHEPTHH), TO3TOMY OCHOBA TIOPSIIKa Xaoc. HeaBHO OueHs MHOTO TEOpHIA Xa0ca BBIILTH Ha
HEpBbIH ILIaH.

Marepust ¥ IyX, WIH, KaK UX Yalle BRIPAXKAIOT, MATEPHsI U SHEPTHs, TAKOKE IUHBL. XOTS YEIOBEK HIIH JKUBAsl CHCTEMa
MIPENCTABISIET COOO OMPEAEICHHOE KOJIYECTBO, OHO TAKOKe 00JIa1aeT ONpeneNIeHHBIMI SHEPTeTHYECKUE U IPYTHe
HEMaTepUabHIMU XapaKTEPUCTUKAMH, H COBOKYITHOCTH SIBIISIETCS COYETAaHMEM 00OMX ATHX acrekToB. Torma Takke
COXPaHCHUS M aHTH-COXPAHEHHUS DHEPTHUH, KoTopasi Oblia 3aTpadueHa (mpusiedeHa) panee. Tak Ha3biBaeMbIil “"3aKoH
Coxpanenust DHeprur'" TpeOyeT, YT0ObI SHeprys ObUIa HEPYITUMOMN, YTO KOIMYECTBO SHEPTUH BO BCelleHHOH, KOHEYHO, B BO
BCE BpeMeHa ITOCTOsIHHA, TO €CTh HE MOXKET OBITh HH OONbIIIe, HU MEHBIIE SHEPTHU. JTO IMPOCTO MPEoOpa30OBAHNE OTHOM
(OpPMEI B IpyTyIO.

C apyroii cropoHsbl, 1o ciioBaM Bukropa [llaydeprepa, MK HHTEPAKTUBHBIX MYJTECALUI MEXKTY TPOTHBOIOIOKHBIMHI
BUIaMH HEPTUH JEHCTBUTENHHO MOXKET OBITH IPEpPBaH yepe3 NpUMEHEHHE PaIiaibHO-0CEBBIX JUHAMUK, B KOTOPBIX OHA
(hopMa SHEPTHH WM JIEMEHT, OyIb OHA XOIOIHOM WITH KUCIOPOIHOM, JOBOJUTCS 10 KPaHHOCTH, HE MTPOCTPAHCTBEHHBIMU
ycioBusi. B 3ToM ciydae uaeT npoTuB 3aKOHa COXPaHEHUsI SHEPTHH T.€. OTHOCUTCS, K TIPAKTHYECKU HEeOrpaHIeHHON
MOIITHOCTH (BIIACTH) TaK KaK OHA MOMYYaeTCsl, U3 BBICIINX cep (POCTpaHCTB).

Orou3M U aJbTPyH3M TaKKe B TUAJICKTHKE MTPOTHBOIONOKHOCTEH, Te3UC M aHTUTEe3UC. [Ipr paccMOTpeHNH PUBEICHHON
BBIIIIE TAOHIIBI, 3aMETHM, AaHTHTE3bI KOJIMYECTBA U KaueCcTBa, BEPOSTHO, CAMOE BAXKHOE B MIX MOCIEACTBHSAX, IOTOMY YTO, Yepe3
Hallle COBPEMEHHOE Pa3BHUTHE, Yepe3 Hallle JIOTHIEeCKoe, HACONOrHIecKoe, (MIOCOPCKOe Pa3BUTHE, MBI CErOIHS MPHUIILIN H
npuaaéM OONbIIOe 3HAUSHNE KOTHYECTBY B YIIEpO KauyecTBY, )KaJIHOCTB 32 CUET IEAPOCTH, JaXe B IMpenenax mpemiaracMon
¢bunocopur aTIHOCTH, KaK HEYTO BIIOIHE MPUEMIIEMOE MOPAITBHOE H ATHUECKOE. 3aMETHM, Ka9eCTBO BCET/A, SIBISETCS
ompenensromymM pakropom. Cama 1o cede BeTHIHHA OTHOCUTENTFHO HeCyIlleCTBeHHA. B cBoeil pocreiinieli Gpopme 310
chopMyITMpOBaHO KakK, aMOp(Hast Macca - TOIBKO BeC. DTOT KOMMUYESCTBEHHBIH MEXaHU3M NIPUBENT U3MEHEHHE B HAIIIEM
MEHTAJIUTETE MAacCOBOTO MPOM3BOACTBA. OH TaKkKe MPHUHSUT HAC B PSKUME COKPALICHHS pa3HOOOPa3Hs M MOBBIIICHHUS
OIHOPOJHOCTH B OCHOBHOM JIJIsl SKOHOMUYECKHUX ¥ KOHTPOIHPYIOIIUX LesX. M B 9TOM 3aKiIF04aeTcsi 04eHb OOombIast
OIACHOCTB, N00, KaK 3asBUII MoHTeCKbe B 18 Beke, "NposiBiIeHIe BHYTPEHHEH KOPPYITIIMU CBOOOIBI HAYHHACTCS C
equHOoo0pas3ms .

IMosToMy HaM HEOOXOMUMO CPOYHO PA3padOTaTh CHCTEMY, B KOTOPOH OyIeT AeNaeTcsi akeHT CPEACTBAM HAMHOTO
OOUIbIIIeH B CTOPOHY KaueCTBa, KAYECTBOM KaK XyIOKHHK-MYIBTUILIMKATOP (AHUMATOP) OTIMYACTCS )KU3HH.

Ecrb eme omHa mapa mpoTUBOIIOIOKHOCTEH, KOTOPYIO HE CUMTAET HayKa, siBisiercs [ paButanyst u Jlesutarms. JleButarus
HE NPUHAMAETCS BO BHUMaHHE BCEMH, TIPU STOM YIUTHIBAETCS TOJHKO OTHOIICHUE K TPaBUTALIMH, XOTS CHJIa JICBUTAIMS IMEET
OcHoBoIONararoIee 3naderne st puponst. Bukrop [laydeprep oqHaKIbl 3aMETHII, C U3ICBKOW (KPUBJISISACh), a HE
crpammBa Jim cedst cap Mccak HproTOH — XOTS TOJKEH ObLIT CHPOCHTB, YTO BBI3BAJIO MAACHHS SIOJI0KA Ha 3€MITIO, 8 KaK OHO
OKa3ayach TaM, repBoHavanbHo! YTo elre, Kak He JISBUTAIINS ITO3BOJSIET JIEPEBY PACTH BBEPX MIPOTHB ACHCTBHS CHIT
rpasutanuu (npunspkerns)? He ObU10 11 1erde, aepeBy MPOCTO PACTH TOPU30HTAIBHO HAJT 3eMIICH, B BUJIE 3CIICHOM
amMop(hHOI Macchl. ITO TATa K HEOY, BOBMOXKHO, H JICNIAET 3TO B OTBET HA JAPYI'YIO CHITY, ISUCTBYS B IIPOTHBOIIOIOKHOM
HaIpaBIICHAN.

DTO KHU3HEHHAsI CHJIa, YCKOPSIET M TIOJHUMAET DHEPTUH; CHJIa, OTBETCTBEHHAS 32 YECTHOCTh M IPHHA/IIICKUT IIPaBO-
CTOPOHEMY —HAIPABICHUIO BBEPX. DTO BOCXOAIIAs cuiia (MOIIb), YTO HAMOIHSCT BCEX 3[0POBHEM JKUBBIX CYIIECTB, OCOOCHHO
JIETei, C YyBCTBOM JIETKOCTH, OTHOCUTEITLHOW HEBECOMOCTH, YIAJIHB BCE OIIYIIEHHUS TSHKEITOBECHOCTH KOHeuHOCTel. C
BO3PacTOM OH MOCTEIIEHHO OCIabeBaeT, 4To JIeNlaeT MOKMIIBIX JTI0eH Ooiee 0CO3HAaBATh BEC CBOETO Tela U OOIBIINE TPYTHOCTH
B TIEpEIBIKEHUH. [IpH 3TOM CHIla JIEBUTALIMK TaCHET, TaK M KH3HEHHAs CHJIa Tela, KOTOPOe 3aTeM yMHUPAET.

Korna mMbI paccMarprBaeM 3TH B3aUMOCBs3H (B3aMMO3aBHCHMOCTH) W HIDTFOCTPAIMH CITUPATIBbHOM (hOPMBI B IPUpOIe (CM.
puc. 2.10-2.12, rnaBa 2), Mbl BUANM, YTO JUHAMEKA BCeneHHOM, Clie0BaTenbHO, BRI3BAHHOIO HEM30SKHBIM THCOAIAHCOM,
MTOCKOJBKY JIBIDKEHHUE BCETIIa IMTPOUCXOIUT TIE-TO MEXKY OTHUM dKCTPEMAITBHBIM U IPYTHM COCTOSTHHEM. TaM He MOXKET ObITh
HU KaKUX COCTOSIHUH YCTOMYHBOTO PaBHOBECHS, KOTOPOE 03HAYaII0 ObI HEOABIKHOCTB, OJTHOPOIHOCTD ¥ 3acToi. [Ipy Takom
ClTydad HU Pa3BHUTHE, HU BOIIOIHS HE MOIIIM OBl OBITH BO3MOXXHBI, TOTIA U LIENIOe COCTOsIHUE BeeneHHol OyneT Hen3MEeHHBIM U
HEMPOAYKTHBHBIM, BceneHHast sSIBHO He TOT CITydai.

4.4 ITu unu ''3onomoe ceuenue"

Brimatonruiics 6romor Wb [Ipuroxxus He pa3 3asBIIsLI, YTO BCE €CTECTBEHHOE JIBIDKEHNE BO3HUKACT M3 COCTOSTHUS
nucbanaHca, HepaBHOBecHs. HepaBHOBecHe 3TO IIPENIOCHUTKA IS IBIDKEHIS M SBOIIONUS BO BCeX €ro (hopMmax, B COCTOSIHIE
paBHOBECHS TI03TOMY HEBO3MOXKHO B IIpHpoze. TeM He MeHee MBI HaXOAUM, YTO HEKOTOPBIE CHMMETPHH UMEIOT MECTO, TeM He
MmeHee. [1lnmika mokazaHa Ha puc.4.7 IPEACTaBIseT yCIOBHE 'cOAaHCHPOBAHHOIO ArcOanaHca". O4eBHIHON CHMMETPUH
IINIITKA B TO %€ BPeMs BOIUIOMIACT JICCHMMETPHIO B TOM, UTO C JICBOH CTOPOHBI Ha IPaBylo, €€ hopMa BKIIIOIaeT B ceOs MATh



crnupanei HUCXOASIMIMX U BOCXOISIIUX BOCEMb CIIMPATIEH.

B TepMuHAax IENBIX YHCEN WK HENBIX Hcel B cebe, HedeTHbIe JHClia, KaK IPABUIIO, CAUTAIOTCS My)KCKUMHU U YeTHBIE
YHCNIa KEHCKUMH, TaK KaK YeTHbIC YHCa AeSITCS Ha J1Ba (MaTh + MOTOMCTBO). B COCHOBOM IIMIIIKE B 3TOM acHeKTe 1oia Hin
JTBOMCTBEHHOCTH, C OJHOM CTOPOHBI IIPEJICTABIICHA IIATHIO YOBIBAIOIIMMY CITUPATSIMH MYKCKOH 3HEPTHH WIH BEICOKOH
CKOPOCTH BPAIIIEHNUS, TIOCKONBKY B paMKax OOIIeH JUTHHBI MM IUKIIOUIHO - CIIMPAIBHOM - IJIMHEI BOIHEI, KaK 3TO II0OKa3aHO Ha
IINIITKe, OHH JOCTUTAOT OONbIIe BpaleHH. BoceMb BOCXOIAIINX crimpaneif )eHCKOH YHEPTHH, C APYroif CTOPOHE,
MOCTETIEHHO BBI3BAIH MYXKCKYIO CITY, ABIDKYIIHMECS MeJICHHee, JelTast TOIBKO OJFH MOTHBIH 000pOT 32 MX OOIIeH JUTHHBI
BOJIHBL. Me/ly HUMU COCTOSHHE FTapMOHUM, UM PE30HAHCA, B XKHU3HU IIPOUCXOAUT OTHOIIEHUHU UX COOTBETCTBYIOLINX
sHepruit. Ecii 1Be cHcTeMBI crimpaneil mepekpeIuBaroTcs, 00pasyloT KPecT, Te OHM COYETAI0TCS B ce0e MITH OTPHIIAIOT APYT
npyra, GopMHpYIOTCS ceMeHa OyIyIIuX CoceH, (POpPMUPYIOTCS HOBBIE SKU3HH.

DESCENDING ASCENDING
DECELERATING ACCELERATING
FERTILIZING FECUND
MALE FEMALE
FORCES FORCES

Fig. 4.7 The Pine Cone:

Puc. 4.7 (cuMMeTpHs KKK AeMOHCTpHUpYeT cocrosiHue "ChanaHCHpOBaHHOrO AucOananca', KOTOpbIi BOSHUKACT M3 FAPMOHHYECKUX
B3aMMOJICHCTBHUIT ABYX IIPOTHUBOIOJIOXKHBIX, B3aHMOJJONONHSIONIHX, HO IIPOTHBOIIOI0XKHO 3apsDKEHHBIX CHIL 5 MOJIOKHTEIBHBIX MYXKCKHX CIHHpaei
SHEPrHU CITyCKAIOTCS a 8 OTPHIIATENbHBIX KEHCKUX CIIUpaell SHEPruu MOHUMAIOTCA. TaM, riie cupaly nepecekaroTcst ApYr ¢ IPYroM IPOUCXOIUT
o0benHeHne 00EHX CUII, JOJDKHBI HAXOJHThCS CEMEHa HOBOH JKH3HU. MyXCKHE CHIIBI 3aMEUIIOTCS M YCKOPSIFOTCS JKEHCKUE CHIIBL, YTOOBI IIPUATH K
B3aMMHOMY COCTOSIHHIO PE30HAHCa).

@dakTraeckast 0N ITH MY)KCKHX CIHpaJIei ¥ BOCEMH JKESHIITUH criupaneif min 5:8 4acTh Tak Ha3pIBAEMOTO psifa
®uboHaTIN, KOTOPHIH ITOCTEIIEHHO C YBEITHYCHHEM U MaTEMATHIECKU TOYHO OMPEIEIISIOT OO '30/I0TOTO CEUeHUS ', TaKKe
u3BecTHbIH Kak Phi (¢), uiam Kkotopast CTaHOBSITCS TOYTH HOCTOsIHHAsS B cooTHotennn 1:1.618033988. Bmecre ¢ Iu
TPaHCIEHJEHTHOE YHCIIO, ONMCHIBAOMIEH OKPYXHOCTH KpyTa, 3TO OHA U3, TaK Ha3bIBAEMOH "'COBEPIICHHON, HCTHHHOI ' MK
"BoxecTBeHHOH Iporopuy'.

Tepmun Phi 6611 1aH "TpaHcieHeHTHas", HOTOMY YTO HET KOHIA MTOCJIEI0BAaTEbHOCTH YHCEI ITOCHEe 3aMSTOH 10 CHX 0P
He Hali/leHa, XOTs KOMIIBIOTePHI paboTaloT Ha HEM B TeUeHHe MHOTHX JieT. OHa cunTaeTcsi 0SCKOHEIHO! IIHHEI H,
CIIE/IOBATEIIbHO, B 3TOM CMBICIIE BEJIMYMHBI BHE BPEMEHH U IIpocTpaHcTBa. Phi ¢ apyroii cropoHsl, Ooblie Ha 3emMiie 1 TaKkxke
HaXOAUTCs B JIMHEITHOW mponopiuy msTuyroibHuka (puc. 4,8). Phi qacto BbIpakaeTcst BO MHOTHX TBOPEHHSIX IIPUPOIbI, a
IyTeM U3MEHEeHHs! yIla MeX/y COCEIHUMH paguycaMy (MX OTHOCHTEIbHAS JUIMHA COOTBETCTBYIoLIeH gomu Phi), konrdecTBo
npHUponHbIX crimpaei (puc. 4,9) u auct dpopmbr (puc. 4.10) MoxeT ObITH co3aaHa.

Phi nposiBisiercst Taroke B CTPYKType 4elioBedecKoro Tena. Ecinu minHa cTopoHs! nMeer 3Hadenue 1, Hanpumep, To obiuast
JUTIHA CTOPOHBEI + IIPEeIUIedbst IMeeT npuommkeHHoe 3HadeHue 1,618033988. AnanormaasiM 00pa3oM Joms Imeda B pyke +
HpeIUIedbe HaXoauTes B Toi ke orHourenue 1:1.618033988, min B Mmoem uccienosanuu Phi ¢ sHepreriueckoil TouKu 3peHus,
MPaKTHYECKH, BCETa JODKHO OBITh CBS3aHO C ITPEeBpalIeHHeM SHeprur B popMe, Tak Kak 3Ta MPOIIOPIHS HAXOAUT CBOE
OTpaXXeHHE B TaK MHOTUX TBOPEHIAX B IIPHpOZE. B 3HaK Ipi3HAHMS 3TOH 0COOCHHOCTH, S IIPHIIET K HA3BIBAIO 3TOTO
"UncnoBoe mmpeBparieHre” WK "TpeBpanieHne ¢ MOMOIIbIo Jucia’,

C nmpyroii CTOPOHBI, JBE CIIApPAbHBIE CHCTEMBI Ha prC. 4,11 nMeroT 00IIyto UTHHY BONHBI, IMHAMHYHO PACCMATPHBAIOTCS
KaK I[UKJIONTHO-CIIPAIBEHO-TIPOCTPAHCTBEHHBIE KPHUBBIE, TaK KaK OHHM KPUBBIE U3 MX OOIIeH OCH U B KOHIIE KOHI[OB BEPHYTHCS
K HeMy B TeUCHUE BCell IMHBI MINIITKH, BOCEMb JKEHCKUX CITHpaeil ¢ IepHOIoM BPAIICHUS MEIUICHHEE, YeM IISITh MYKCKHX
crimpaneii. B pamkax 3Toif JIHHEBI BONHBI, €CTh TOUKH, IJIe OHU TBOPYECKH B3aNMOIEHCTBYIOT. Takne Touka 51 Ha3bIBalo
HYJICBBIX, TaK KaK 3TO TOUKA, T/Ie MY)KCKHE 1 KEHCKHE SHEPTHIHBIC aTPHUOYTHl yMUPAIOT WIH BPEMEHHO IIPHOCTAHABIMBAIOTCS B



HOPSIZIKe, 9TO OBI MOIIAa CO3AAThCS HOBAsl XKM3Hb. B HynmeBoil ToukH, e BCE NBIDKCHUE ITPEKPAIIACTCS, U IJIe BCE ABIDKCHHSA
HAYMHAIOTCA. JTO TOUKA YPE3BBIYAHHO BBICOKOTO ITOTEHIIHAIA TAKUM ke 00pa3oM, 94TO CTpyHa My3bIKaIbHOTO HHCTPYMEHTA BCe
eIIie HaXOAUTCS B COCTOSHUM HANPSDKEHMS, TIOTEHIINANA CO3IaHNH 3BYKa, XOTS HE BHOPHPYET.

CrenoBaTeNsHO 3/1€Ch, MBI IMEEM JIBE€ IIPOTUBOIIONIOKHEIE CHCTEMEI, HO JTOTOMHSIOMUX APYT APYyra SHEPTUH, KOTOPhIe
CO3Jal0T CHMMETPHIO, XOTSI CHMMETpPHS CO3JjaHa U3 HepaBHBIX CHIL. CChUTasich Ha (DYHKIMIO AUAJICKTHKH IPHBEICHEI
BeJIMYUHBI Ha puc. 4.6 (cTp. 63), BooO11e roBopsi, TeX, B MPaBoil KOJIOHKE IOJKHBI [IPEBAINPOBATh Ha/I JIEBOI ISl IPHCYTCTBHS
HPOXYKTHBHOH 3BOMONUH. To ecTh, 3 heKT U (HyHKIUS acHeKTa MPaBOPYKOTo BPAIICHHUS KaXJOT0 JUAIEKTHIECKOTO eMHCTBA
JIOIDKEH Tpeob1anaTs. BikTop aHaIH3HpOBall IPaBIIIBHYIO IPOIIOPIIHIO MEXK Ty HUMH, YTOOBI IIOTYYUTh €€ OHA TOJDKHA OBITH
1/3-ro n 2/3 nopsiixa cOOTBETCTBEHHO. JIpeBHIE KUTAHIIBI TAK)KE PACCMOTPENH HEPAaBHbIE OTHOLICHHS], KOTOPBIE OHH 3
Haunboee GIaronpusITHIX IS TAPMOHMYHOTO PACKPBITHS JKU3HH, OTHOLIeHHe uX Obutr 2/5 . MHb 1 3/5 SIHb. OnHaKo B CBSI3M ¢
nposiiernem Phi (¢b) Bo MHOrEX TBOpeHuit mpupozs, nporopimu 1: Phi, Bcero ckopee, Oonee npaBuiibHa, OCKOIbKY, Kak
Jo7st 4yTh Oonbiie, yem 1:1%) ona nexut mexay aByms apyrumu orHommenumsvu 2/5: 3/5 (= 1:1 1/2) u 1/3: 2/3 (= 1:2). Ha
puc. 4.12 oTHOCUTEIbHBIC BEJMYMHBI 3THX CHII Ipe/icTaBlieHsl, Bec B = 1 kr (;ieBast kononka) u Bec A = 1.618033988 kr
(mpaBast konoHKa). Bec Haxonurest Ha paccrosHuu 1merp pazaenuts Ha Phi unm 0,618033988 cm or ocu Beca B ynanen Ha
Imetp. Bec B oka3pIBaeT MOMEHT CHIIBI, CBOOOIHO paccamThiBaeTcs Kak 1 kr X 1m = 1 krm. Bec oka3bIBaer TOT jke MOMEHT,
tak kak 1,618033988 kr. ymHokeHHb1i Ha 0,618033988 merp Takke paBen 1 krm. Kavenu sxu3HH, TakuM 00pa3oM, B
cocTosiHHE OaylaHca, XOTs aOCONIOTHASI CHJIA ONHOM BETMYMHEI OOIIbIIe, 9YeM Apyras. [lorydeHHbIe BHI3Y CYMMBI CHJI 3THX JIBYX
Beco u cocrasnsier 2,618033988 kr, uto cocrasisier (1,618033988) wm Phi.



Area (@) = the
whole Pentagon

DIMENSIONS PROPORTIONS
Side Lengths Side : Side
Side 4 = 0.449 027 976 4: B = 1 : 0.618B033989 = 1: /@
Side B = 0.726 542 527 A: ¢ = 1:0.381966011 = 1 : (1/8)2
Side ¢ = 1.175 570 505 4: 0 = 1: 0.381966011 = 1 : (2/B)2
Side 2 = 1.175 570 5056 A: B = 1 : 0.236067977 = 1 ; 1/0@
8ide F = 1.902 113 034 .
Are F = 1.256 637 061 B: A4 = 1:1.618B033989 = 1 : @&
B: € = 1:0.618033987 = 1 : 1/8
Angles: B: D = 1:0.6180340256 = 1 : 1/@
B: E = 1: 0,381966011 = 1 : 1/0@
fa=T2" /. d=7386°
b = 108" / e = 108° c: 4 = 1;: 2.618033993 = 1 : p#
L ¢ = 36" ¢: B = 1 :1.618033992 = 1 :
7 bt = S | = 111
OTHER DATA &+ B = 1 : 0.6180323988 = 1 : 1/9
@ Constant = 1.618033988 D: 4 = 1: 2.61B033%889 = 1 : @&
@ Reciprocal = 0.618033988 D: B = 1: 1.618033893 = 1 : @
@ Squared = 2.618033988 NS RS I | T i |
D: E = 1:0.818033988 = 1 : 1/8
@ « ar= 1.69440123 (Bruce cathie’s)
3 (speed of light reciprocal) E: A = 1:4.236067986 = 1 : @3
E: B = 1:2.618033983 = 1: &
@ x 1052 = NL (= Loschmidt Humber) E: ¢ = 1:1.618083988 = 1 : @
Nﬁ {HA = Avogadro MNumber) E: p = 1: 1.61B033889 = 1 : &

Fig. 4.8 The golden section (@) from the pentagon in the proportion of 1:1.618033988
Puc 4.8
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Fig. 4.9 Phi spirals on three different angular axes

& Phi Spiral x 90°
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Phi leaf patterns on different angular axes

Fig. 4.10



Braromapst B3anMoAeCTBHIO 3TUX ABYX MPOIOPIUHA HEyCTOMINBOMY THHAMHIIECKOMY PABHOBECHIO B
Ipupone n mocTHTaOTCs e€ YHEepreTHIecKre Iponeccsl. Ecii ObI He 3TOT IpeBapuTebHbIH OanaHc He ObII0 ObI BO3MOXHO
TIPOIBIDKEHUE BIIEPEN, MHOTOE TaK ke, KaK KaHATOXOAIB! He MOTYT (DaKTHYIECKH HATH Iepe]] OXHOH HOroif Oe3 Apyroi, eciu
OHH HE HaXOJITCSA B COCTOSHUY paBHOBecus. Ha Gornee gyXxoBHOM BEICIIEM YPOBHE 3TO TaKXKe MPEACTABIAET TO, YTO OYAINCTHI
Ha3bIBAIOT ''30JI0TOH CepeRUHOI MyTH ', MyTH CIIOKOHCTBHS, COCTPAJaHHs U CO3EPIIAHNS, IIPABSIHYIO XKU3Hb U IIPEBPATHOCTH
CYIBOBL.

Buxrop Illaybeprep npraaet 60ibIIoe 3HAY€HNE 3TOMY OTHOLICHHUIO, 3asIBIISIA, UTO caMasl IIOAXOAImas (hopMa stima Juist
ero anmnapara, J0/DKHa OblT ObITh HalijileHa B paMKax BHZa 37aHust [leHTaroHa, kotopoe sipisiercs: nonurod Phi. Bukrop
HUKOT/Ia HE YKa3bIBAeT, KaK OH IOIY4HII 3Ty SIHIEBHAHYIO (hopMmy, hopmy-sitna. Puc. 4.13 moka3sIBaer, Kak 3T0 MOXXHO CIIETaTh
C IOMOIIIBIO MIECTH OYIIaBOK U METIH U3 HATKH, XOTA JIF000e MHOrooOpasme (GopMsl sTiflia MOXKET OBITh TOYHO OIPENEIICHO C
MIOMOII[BIO TUIIepOoIIecKoii MaTeMaTnk Bansrepa Illaydeprepa.

4.5 maznemusm u INeKMpuUUU3IM

OIEKTPUIIM3M U MarHETU3M JBE AOHMOMHSIOMINE JPYT APYra, HO IPOTHUBOIOIOXKHBIE CUJIBL, IPUYEM HOCIEAHSSA KOTOpast
LMPKYTHPYET Yepes i BOKPYr 3eMIIH 110 nomspHoi ocu (puc. 4.14)°. Tlo MueHmo BHKTOpa, HET HCTHHHOIO MAarHeTH3Ma, Kak
3aJyMaHO B CYIIECTBYIOIIEM CErOHs B (DI3HIECKOM MHpE. A CYIIeCTBYeT "'OHoMarueTi3M". Bukrop Bumern, MarHeTH3M 1 ero
BBICIIIHIA ACTIEKT, KaK IOHATHE, CO3UIAHNE, CO3UIAIONIYIO H JICBUTHPYIOITYIO (hopMy 3Hepruu. [losTomy, rae yoMuHaeTcs
MarHeTH3M, CBOMCTBA OMO-MarHeTH3Ma TakKe MOAPa3yMeBaOTCA. 3aMETHM, B (PU3MUECKOM MHpE HE MarHETH3M, HU OHO-
MAarHeTH3M He pa3pellaeTcs JOCTUraTh SKCTPEMAIIbHBIX 3HAUEHUM, I0TOMY 4TO, B TO K€ BpeMsI Pa3pyLIUTEIbHBIE,
JIEMOHTaXKHBIE, [IE3MHTErPATUBHbIC, )KECTKUE SHEPTHH AIEKTPOIHEPrHH ([0 aHAJIOTHH C AJIEKTPOIH30M, PAa3JI0KEHHE BOJIbI)

IPUMEHSIOTCS B BH/IE HEOOXOIMMOro TOpMOo3a. BrukTop Ha3BIBAIOT 3Ty (hOpMY SHEPTUH "SIIEKTPHUITU3M'', €€ BBICIIHI aCIICKTOM
sipisiercst "bro-anexrpumsm”.
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Cynep - MacCHBHOM COCTOSHHY "KPYTOH' NOTEHINAIBHON SHEPT UM

Bo Bcex Toukax, Iie My>KCKUE H JKCHCKHE CITHPAIIH IIEPEKPEIHBAIOTCS U TIe PaJAUYChl U YIIOBBIC CKOPOCTH PaBHBI MM FAPMOHUYECKHE OTHOIICHUS,
Kak 3apsibl (OTPHUIATeIbHBIC MYXKCKUE U HOJOKHTEIbHBIC )KEHCKHE (B OpurnHase, oI0KHTENbHbIE MYKCKIE H OTPULIATENbHBIE KEHIMHDBI)) KOMIICHCHPYIOT
JIPYT IpyTa WK CIMBAIOTCS JIJIsl CO3/IaH¥sI HOBOM JKH3HH, MOsBIsieTcs ceMst, kotopoe nukarcysius JJHK / PHK rexa mporpamma

CTPYKTyPHPOBAaHHE HOBOTO ITOKOJICHUs (1posiBiieHust). Takast To4ka "HyJieBbIe TOYKHU'', MECTO, T/1¢ BCE ABIKCHHE IPEKPAIACTCS U OT
KOTOPOT'O BBITAJIKUBACTCS BCSI JKH3Hb JlaJiee.

Puc.4.11

B 1iemnom, Oro-MarHuTHasE SHEPTUS WK OHO-MarHETH3M JIOJDKEH OBITh HEMHOTO OOJBINE IIEKTPUUECKOI SHEPTHH, WITH
ANIEKTPHUIIA3MA, C TEM, YTO OBl MOIVIa IIPOMCXOAUTH IBOIONHS. B MpoTHBHOM citydae, Bcerna Oyner Bce MEHbIIE M MEHBIIIE
TBOpUYECKOM 3Hepruu. B 3ToM cBere, Tak Ha3bIBaeMbIN paguallioHHbIHN 1osic Ban Astena okpyxatomiie 3emiTto 03TOMY
MIPENICTABIISIOT AIEKTPUIECKIE KOMIIOHEHTBI 9TOTO CHMOMOTHYECKOTO B3aHMOISHCTBUS MEKAY OMO-MarHeTH3MOM U OHO-
ANEKTPUIIN3MOM, KOTOPbIE BMECTE MPOU3BOAAT HEOOXOMUMBIE ITybcaliii. OTIIHIATENEHON YePTON KU3HH H YKUBBIX
cymecTB. XOTs B 3TOM TUarpaMMe UX COOTBETCTBYIOIIMX BEIMYHH IOKAa3aHbl, YTO NOCTOSHHAS, HU JOCTUTAET CBOETO
MaKCHMAaJIbHOTO 3Ha4€HU B TO XKe BpeMs, Kak u Jipyras. [Ipu anekTpuyeckoi S3Hepruy paciiupUTh UX MAaKCUMAIIBHO, 110
OTHOIICHHIO K CHCTEME B IIEJIOM, OMO-MarHUTHASI DHEPT U CHIDKASTCS 10 MUHAMYMA.



HOBTOMy HUX MOXHO BUACTH, B3AUMHBIC I10 UX B3aHMO,Z[eI710TBPIIO TaKUM 06pa30M, MOXHO UHTEPHPETUPOBATH IO YPABHCHUIO
rae 1/n= QJICKTPHULIU3M WIN 6I/IO-BJICI(TpI/IIII/I3M, M N = MarHeTH3M WM OHO-MarHETH3M.

ITo cmoBam BI/IKTOpa I_Hayﬁeprepa KojiebaHue MCXKAY STUMH BCINYHNHAMU SABIISICTCSA TaKOH BBICOKOM YacCTOT bI, YTO OHa KaXXETCs
KaK COCTOSHHE ITOKOS.

The Buddhist Middle Way

Weight A =

1.618033988
Weight B = _
1.000000000 kilogrammes
kilogrammes

Y Y T

pivot

[ q
1.000000000 m V) 0.615333988nl__$

1.618033988m or Phim

Total Resultant Force = 2.618033988 kg

1.6180339882 kg or Phi? kg

Fig. 4.12 The dynamic balance of PHI

Ccpunasics Ha puc. 3.1 B mmase 3, "HoBble m3MepeHnst S3HEPrun'”, KacaroMuXcsl MepBOHAYAIBHOTO HCTOYHMKA SHEPTUH,
SIEKTPUIN3M U OMOMarHeTH3M H X COOTBETCTBYIOIINE COIO3HBIEC CHITBI TPABHUTAITMH U JIEBUTAIINH, a TAaKXKe MX KOJUIETaMH B
00J1aCTH 9eTOBEYECKOr0 OMBITA U MEJICHHOE PAa3BUTHE BHICIIETO CO3HAHWS. [10 aHATIOTHH ¢ MOTHBIM THHAMHYECKAM ITHKIOM
TOpPHAIO OBLIO ONMHCAHO paHee, Ha9aIbHONH MOJIOJIOHM 3BOIIOINH, PAa3BUBAOIICHCS TyIIN 3aKITI0YaeTCs B CIYCKE IIPOrPEeCCHBHOIM
crmpany ¢ €€ HpaBCTBEHHOCTHIO B cebe BHU3 Yepe3 MCUXUIECKHE M IMOLMOHAIBHEIE YPOBHH, HAKOHEI] BXOIAT B (hH3HUECKOe
TeIIo.

31ech B €ro MpUMUTHBHOM, HEpa3paOOTaHHOM (DI3UIECKOM COCTOSTHHY, 3T0 CTAHOBHTCS BOBIICYCHHBIM B ICHCTBHS CaMO
BBIPAKEHNUS, B CAMOCO3HAHUH, B 3TOM3ME, B €M 3TO yCTYHAeT STOIEHTPUIECKOMY ABUTATENIO TS IPUOOPETEHHS HITH
'OKpyXKEHHS MaTepHaIbHBIX BHEITHHUX IIPU3HAKOB TOBapa. BrageHne n (Ghu3udeckoe OIIyIeHHe CTAaHOBSITCS CYIECTBEHHOH
IEeNBI0 B )KU3HH, JI0 TAKOH CTEIIEHH, YTO HEKOTOphIe Ooee paHHUE 00IEeCTBa 'OKpyXKasi CBOMX IIPOTHBHHUKOB, HAa CAMOM JeIIe,
e/la MIX Bepa, 9To Ioenasi, TAKUM 00pa3oM, IPHOOPETET JOMOTHATEIbHBIC IPI3HAKH €TI0 JKePTBEL. XOTS IIOACO3HATEIHHO
CBSI3aHO C €TO JyXOBHBIM IPOHCXOXK/ICHIEM, HO TEM BPEMEHH 3a0BLTH O Hel, HECYIIIECTBEHHO SHEPTHH 3T0 U IBIDKYIIEH crre
yMa, BCe ellle OKIIMKH OT €ro BEICIIETo S1, MOCBSIIEH K jkaHOMY HAKOIUICHUIO MILTIO3UH MaTepHAILHOTO OJIar0COCTOSHIS,
IPHUBJIEYECHIE UX BCEX B €T0 YMEHBIIAIOIIYIO JTHIHY0 opouty. Tereps B OIM3KOM KOHTAaKTe C OJIM3KO OKPYKEHHBIMHI TOBapaMH-
00BEKTaMH 3TOT0 HAKOILUICHHOTO, TyBCTBO HEYTOBICTBOPEHHOCTH, YET0-TO HEIOCTAIOIET0, MOCTENEHHO IOSBIISIETCS OT
HOJICO3HATENHHOTO, 1 IyIIa B KOHEYHOM CYeTe OOHAPY)KUBACT, YTO OHA ABIIETCS MONOH M JIMIIEHHOH (haKTHIECKOTO
MaTepraIbHOTO BEIeCTBa, KaK IEHTP TOpHano. BHe3amHO mpexHss cTaTHdecKas 0e30I1acCHOCTh (PU3MUIECKO MaTepHH
HCYe3aeT ¥ [IWBIIM3AINS MEUICHHO PACCBETAET, YTO HCTUHHAS JISHCTBUTEIFHOCTD, OE30IIACHOCT U MU JIeKAT B JUHAMUKE
Goree BBICOKUX Heocsi3aeMbIX cep (MpOCTpaHCTB).



Ratio AQ : 9B =1 : 1.5

Ratio CD : AB =1 : 1.5277778
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Fig. 4.13 The cosmic egg in the pentagon of Viktor Schauberger
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B Bompoce 3amycka B Iyiie OHOMarHUTHBIX CHJI, IGACTBYS TakK, YTOOBI OJIEPKATh CTAaOMIIBHOCTD U JKU3HB, HE ObUIH
BBICIIMHY ¥ CIIOCOOCTBOBAJIH TONBKO CKATHIO Kpyra Bokpyr f1. Kak Tonbko TpaHUYHOE COCTOSTHHE MaTepUaIbHOCTH
JIOCTUTHYTO; BOCIPUUMYHBEIH, IPaBUTAIIMOHHBIA NMIYIILC UCUEPIIaH, Tyllla HAYHMHAET PE3OHUPOBATh BCe OOMbIIe ¢ e€ Ooee
BBICOKAMH aCTIEKTaMH HAKOHEIl BE3JEeCYIHi OMOMarHeTH3M M HEN30€KHO TOJKEH MOMYYHTh BIAaCTh. TakuM ke 00pa3oM To,
YTO 3TO CO3/IAET BOCXOISIIUHA MOTOK B IEHTPE TOPHAIO, 3TH OMOMATHUTHBIE CHIIBl HAYMHAIOTCS TOTHUMATH YTy BBEPX.
TToCKONBKY €ro BIacTh yBEMTHYHBACTCS, OMOMAarHETHU3M YCKOPSIET 3TOT MPOLIECC B3IBIMAHUS U TIOAHUMAET JIYITy K HCTOYHHKY,
OTKyna oHa rmpuObLIa. [I0CKOBKY 3TO MOBBIIIACTCS Yepe3 Pa3INyHbIe TUIAHBI-YPOBHHU-TIPOCTPAHCTBA ¢ OOJiee BRICOKOM SHEPTHI
Y TyXOBHOCTH, BUOPALIMOHHBIN YPOBEHD AYIIH WM YaCTOTA IPOrPECCUBHO YBEITMUUBAIOTCS, U €€ ABIKEHHE MOTHOCTHIO
H3MEHseT Kypc. J[BukeHue Tenepb U3MEHseTCs OT OCEBOT0, ATOLEHTPUYHOIO BPAILCHHUS /10 JTy4€BOIO PACIIMPEHUs, U B
mpolecce BCTymaer Bee Oolee 1 Ooree rapMOHIMYECKHE OTHOIICHHUS C OCTAILHOM 4acThio BeeneHHOH.

HaxoHerl BEIXOIUT Ha ypOBEHb OECKOHEUHOH BBICIICH BUOPAINH, KOTOPAs SIBISIETCS] CHHOHUMOM COCTOSTHUSI O€CKOHEUHON
TapMOHHH, OHA CTAHOBUTCSI OJIHMM CO BCEM, OHA TePsIET CBOIO HHANBHIYAIbHOCTD, €€ ellle pa3 00bEANHSIETCS C €0 UCTOYHUKOM
npoucxokaeHus. Ceituac, 3aBepImiia CBOIO JIOITOE, TPYIHOE M YacTo OONIE3HEHHOE ITyTEIIECTBUE B MAaTEPUH; C OCO3HAHHEM
ITYCTOTBI (PM3UIECKON CYOCTaHINH, OH CTAHET 3aIIOMHATCS OECKOPBICTHOM JTII00O0BBIO, BBITEKAIOIIIX U3 00MIeH
HETIPUBSI3aHHOCTHU M JT00ABISET CBOM HEOOIBIION BKIIA]] B BETHOE H3TYdeHUsI O€3YCIIOBHOM JIFOOBU BCEX MPOSIBICHBIX H
HeNposiBIeHHBIX BeeeHHbIX.

4.6 /lpysue Hamepenusa snepzuu

Cpel[I/I AHTUTC3UCOB, YKa3aHHbIX B Ta6JII/IH€ Ha CTp. 63, BI/IKTOp paccMaTpuBaTh HCKOTOPHBIC MTAPhI, TAKHEC KaK TCIJIO U
XO0JIO4, AaBJICHNUC U BCACBIBAHUE, PACIIUPCHUC U UMINUIO3U (yMeHLHIeHI/Ie B O6’béMe), QJICKTPUIIU3M U MAarHeTU3M, ueHTpH(l)yra-
JABW)XCHUEC OT IEHTPAa W ABWKCHUEC K LICHTPY, 'PaBUTAUA U JICBUTALUA, KaK aHAJIOTMYHBIC TUIIbI DHCPTUH, HO Pa3ACIICHHbIC
OKTaBaMM (HO ‘IaCTOI‘aM). HOBTOMy XOJIOZ, BCAaChIBAHUE, UMILIO3USA, NABXKECHUE K IECHTPY — LUECHTPO CTPEMUTEIIBHOC, MArHETU3M
(Ha CcaMOM JI€JIC 6I/IOMal"H€TI/I3M) 1 JICBUTAIIMHU BCC CBA3aHHBLIC BCIIMYHUHEI. HaI[SJICHHBIe KOHerTHOﬁ Kosie0aTeabHOM OHCPruu u
CI/IJ'IOI71, 9TH NPOTUBOIOIO0KHOCTH ABJIIAKOTCA YIPCIKACHUAMU WK CaMOOPIraHU3YIOIIasACs, ITPOMEXKYTOIHBIC, BI/I6paI_[I/IOHHI>I€
MaTpulbl HEMaTCPpHUAJIbHbIX 3Hepr1/1171 B KOI‘OpOﬁ pas3pbiB MEXKIAY BOHGﬁ-K-CO3HaHHIO U CO3UAaHMs, NyX U MAaTCpus, U nuaes,

TIPOSIBIISIFOTCS U TipeononeBatoT. B TaiiHoii JIOKTpHHE 3TH CHITBI, BXOAAT B HoHsATHE "®oxaTt'”.

(®oxat "Moct" B KOoTOpOH "Haes”, U cyuecTByoIKe B "boxecTBeHHOM MBICIH" HAHOCATCS B KOCMUYECKOI CyOCTaHINH, KaK "3aKOHBI
npupozbr”. Doxar Takum 06pa3oM, THHAMUYECKHE SJHEPTHH KOCMUYECKHX MBICIIEH, HIIH PACCMATPHBATH C JIPYTOi CTOPOHBI, 3TO HHTEIUIEKTYalbHAsT
cpejia, pyKOBOJISIIAs CHJIA BCEX MPOsiBIIcHH. DOXaT TANHCTBEHHAS CBSI3b MEX/TY PA3yMOM M MaTEpUEH, O3KHBIIFONINIA TIPUHITHIT SIIEKTPH(UKAIMHA [T



6uo-maraernsma - CC) kaxoro aroma B Kn3HI. )

B monsITKe onmcaTh 3TH TOHKHE YHEPTETHIECKHE SCCEHIUN ¢ TEPMHUHOIOTHEH, Ooee 3HAKOMOI YNTATeIsIM YeM CaHCKPHT,
CcTaso HeoOXOANMOCTBIO BBECTH pa3iinyHble HOBBIE TEPMUHBI 11071 cOOMpaTebHbIM TepMuHOM ‘ethericities’, ciioso ‘ethericities’
HEMOCPEICTBEHHO 00paIIaomuiics K CyllepaHOpMAaIbHEIM, PSIIOM ¢ 0e3pa3MepHBIM, SHEPTeTHIECKUM, OHO- AIEKTPUIECTBO,
OMOMAaTHHUTHBIM, KaTaINTHYECKHUE, BRICOKOUACTOTHEIE, BHOPAIIMOHHBIE, CHIIBHO JEHCTBYIONHE COCTOSHAS KBa3UMaTepUaIbHOH,
kBazudGupHoi [Ipuponsl, npuHauIeKaiei K 4 -M u 5 -M u3MepeHusM u3 noHsTust Obrtust. J1u ethericities (3¢upabie
00pa3oBaHusl, CTYCTKH) Aayiee pa3OUThI Ha Kareropun takue kak “fructigens” -¢pykrurenst , "qualigens” -kBamureHsl,
"dynagens” -auHareHsI.

OHH COOTBETCTBEHHO ITPECTABIISAIOT T¢ TOHKHE SHEPTHH, (PYHKIUS KOTOPBIX SBJISIETCS TOBBIIICHHE ITIOTOBUTOCTH
(fructigens-dpyxrurensr), kauectBenHoe mokonenue (qualigens-KBaiureHs! (kauecTsennsie rens)) M YCHIICHHST HEMATCPUATBHON
snepruu (dynagens — quHareHs! (tunammgeckne renst)). [10 UX QYHKUMSIM UM 3aHUMAaEMOMY MECTY OHHM MOTYT OBbITh MYKYHHOI
nin skeHInnHo# B [Tpupone. Takum 00pa3oM 0ZHOBPEMEHHO JKEHIIMHBI 1 MyxuuHbI fructigens u dynagens,

HanpuMep. JKeHckue aTpuOyTH, NIaBHBIM 00pa30oM CBS3aHHBIC C BEIMYMHON B IPaBoOi KOJOHKe Ha puc. 4.6. B coeit
COBOKYITHOCTH 3TH MEPBUYHAS TATA CO3IAHMS U B UETIOBEUECKOM pa3yMe SHTy3Ha3Ma MITH BIOXHOBIISAS MBICIb IPUBOIUT K
(OpMUPOBAHHIO HEMaTEPHAIBHBIX JUHATEHOB, YTO OECTIPEPHIBHO 00SCIIEUNBAIOT MOTHUBAIIMY SHEPTHH IS BHEIITHEH
JIeATEIIBHOCTH, TAKUM 00pa30M, MOTHOCTEIO JOKA3BIBATh JIOKHOCTB, HECOCTOSTEIIFHOCTh 3aKOHA COXPAHEHHS SHEPTUH B
COOTBETCTBHH C KOTOPBIM KOJIIMYECTBO JOCTYITHOH SHEPTUH KOHETHO. UTOOBI TOIYYNTh HEKOTOPOE IIPECTABICHUE TOTO, YTO
MOTYT OBITH OTHOCHTEIIbHEIE BETMYUHBI HA PA3THIHBIX YPOBHIX SHEPIHH WM BHOPAIMOHHON SHEPTeTHUECKOH MAaTPHITHI 371ECh,
OHa MOKET OBITH MOYYHUTETHHO TIOTBEPK/IEHA OOPATHBIINCH K KoMmMeHTapusm B Taitnyro Jlokrpuny’ o "Morope Kumn ",
YCTpOHCTBO CBOOOHOI SHEPTHH, U3roTOBIEHHBIM J[0H Yoppet Kuin, KoTopslif eficTBOBaI uepe3 Co3qaHue "HeHTPaILHOTO
IeHTpa", W ¢ TOUKH 3peHns Buxropa Illaybeprepa, '6ronornaeckoro Bakyyma'.

Hawm rosopsr, uto T-H Kuin onpenernsier sleKTposHepruro kak ''ompeeneHHyo (popMy aToMHOH BuOparmu''. B aToM oH
COBEpIIECHHO IIPaB, HO 3TO IEKTPUYESCTBO Ha 3¢MHOM ILIaHe, M Yepe3 Ha3zeMHBbIe Koppensrmii. [To ero onenkam: -

per second
Molecular vibrations at 100,000,000
Inter-molecular vibrations at 300,000,00¢
Atomic vibrations at 900,000,000
Inter-atomic vibrations at 2,700,000,000
Aetheric vibrations at 8,100,000,08
Inter-aetheric vibrations at  24,300,000,008

KounebarenbHblii ypoBeHb Tak Ha3biBaeMbIx ethericities - a¢upHbIx 00pa3oBaHuid, CrycTKOB dHEPruid, apupHast sHeprus,
BEPOSITHO, JIEKAT IJIe-TO MEK/Ly MEKATOMHBIX U MEK1y d3QUpHBIX B Tabiuie Boiie. Kpome Toro, OHM MOTyT TakKe
(yHKIMOHMPOBATh Ha YAaCTOTAX, KOTOPBIE MOT'YT OBITH OJIArOTBOPHBIMH HIIM ['YOUTEIbHBIMH, TOCTPAJABILIHNX OT YeI0BEYECKOM
MBICIIH. DTO M3BECTHBIN (DaKT, HAITPUMED, YTO YPOBEHb PON3BO/CTBA OENBIX TENEl B KPOBH YEIOBEYECKOrO OpPraHu3Ma MOXET
M3MEHSTHCS M 3HAYUTENBHO OT IONOKHTEIBHOIO HIIH OTPULIATEILHOTO OTHOLICHHE K JKM3HH ()KU3HEHHAs! O3V
yernoBeka). CTerneHp, B KOTOPOH KOJUIEKTUBHAS YeIOBeUeCKasi IICHXHMKa MOKET BIMATH Ha 9Tu ethericities -adupabie
00pa3oBaHne —3HEPTUHU, H MX HOPMaJIbHOW paboTe BIIOIHE MOXKET ObITh HAMHOTO GOJIbIIE, YeM MbI ce0e IPECTABIISIEM.

KoHeuHas - Kak Mbl YTBEpIK/IaeM 3a OCHOBY - B Halleil (pu3ndeckoil peabHOCTH, CKopocTh ceTa (299 793 000 merpos B
CEKyH/Iy HJIM M/C), @ TaK KaK MbI TaKKe 3[eCh 3aTParuBaeM B HEKOTOPBIX Pa3MEPHOCTSX, ITO MOIIIO ObI OBITH Goniee Moe3HOi
JUISL HAC B HOIBITKE YTOOBI BBIPA3UTh TO, YTO MOXKET OBITH €l1ie OOIIMPHbIE PA3IHUYMs MEX/IY Pa3HbIMH INTOCKOCTSAMH BbILIE
peasbHOCTH € MOMOLIBIO KBajpara, Kyba, B ueThIpe paza Ooblile, U T.J. KpaTHbIe CKOPOCTH CBETA BBIPAKEHHBIE B METPaX 3a
cexyH/1y. B To sxe Bpemst Mbl MOIIH ObI TaKoKe HauaTh, MOMY4aTh HEKOTOPOE MPEICTABICHHE O IIEPBUYHOM, TBOPYECKHU U
(opMHpYIOIIEeM BEPXOBEHCTBE TAKMX BBICOKUX, HO HEOOBIYAWHO TOHKMM 3HEPIUi, A1 BEICOKOM YaCTOThI JAaHHOTO KOJIeOaHus,
4eM KOpOYe €ro JJIMHA BOIHBI M TeM OOIIbIie ero COOCTBEHHbIC SHEPTHU U MOIIHOCTH. B 3T0i CBfI3H 51 CO3HATENbHO M30era
HCIIOJIB30BaHUsI HAYYHBIX TEPMUHOB U 0003HAYCHHUH, YTO ObI MHOTHX YHTATEIM HE 3aLIJIM B 3a0JyXK/ICHHUE.

Cchimasch Ha KpaTkoe 00CyK/ICHHE 3BYKOBBIX 3(()eKTOB B IIaBe 2, MaBaiiTe Ha MUHYTY npupaBHsiem C' Bbimme ¢
MPOCTHIMH CHJIaMH BUOpALK B DU3MUECKOM TIPOSIBIICHUU. DHEPIUsl, C APYroil CTOPOHBI, Yepe3 HEeKHUe aHUMHPOBAHHbIS
u3HMUECKUe TPOSBICHHUS, ONpENeIseTcs ¢ uenonb3osanueM C. B cTpeMyieHH M TIOTyaHTh Goree rpadHuecKyro KOHICIMIO
BO3MOXXHYIO CTPYKTYPY Pa3/IMUHbIX SHEPTETUYECKHX U TyXOBHOIO yPOBHEH peabHOCTH, Mbl MOIJIN ObI TI03TOMY CKa3aTh, YTO:
Bub6parus (= C') He Moxer mponcxoauts 6e3 sueprin (= C°), a SHeprust He MOKET oSBT 6e3 hopmb (= C°). Hamuame
olpeIeTeHHbIX 3-MEPHBIX KOHHOTaIwiT, 31ech C° HamomuHaer Mopgorenerndeckue mors u3 Pymepr Ilempeiik ® , kotopsrit,
Kak BUOpAIMOHHAs MATPHI] 00a/1aeT ONpeielIeHHBIMK CBOMCTBAMHU M HOTECHIMAJIOM, SIBJISFOTCS HEMaTepHaIbHOM
9HEPreTHYECKON CHIIOH, KOTOpbIE MOPOXKIAIOT BOSHUKHOBEHHIO HOBBIX BUJIOB.

Kak xoHdurypauus ¢popmupyromiei nartepHoB (u3aiiHa) JaHHOTO MepepoXK JAIOIIHUICS MaTPULIBI CTAHOBHTCSI
"3aKaJICHHON"', KaK 3TO OBLIO, MM COBEPIICHCTBYETCS Yepe3 JacToe IIOBTOPEHNUE, KaXKI0e MOCTENyIoIIee BOCIIPON3BEICHUE
CYII[HOCTH MaTeprH CTAHOBHUTCS BCE JIETYe, €ro XapakTep M BHELIHHIT BU B TO JKe BpeMsi CTAHOBUTCsL Bce Oomee 1 Oonee
gerkum. Takas GopMa, 3aMeTHM, He MOKET ObITh co3nan 6e3 ausaitn (= C*) u au3aiin He MOXKET ObITh OHATEH O3 uieH (=
C®). Kak roBoputhcs y [lnyrapxa: (Mmes - GecTenecHoe CyImecTBO, y KOTOPOro HeT HUKAKOIO OTAETBHOIO POITUTAHHS, HO OHa
JIaeT PUCYHOK U (opmy K Gec(hopMEeHHOH MaTepuH, U CTAaHOBUTCS MpHYKHOIT nposiBienue. (Deogop uz Kupena (duocod))).



CymecTBoBanue uen Tpedyer nutemiexra (= C°) i nutermnexr tpebyer Bhicurero cosnanms (= C'), Bce H3 KOTOPBIX
3aKJIFOYCHBI OJIHA B OJIHY, KaK PYCCKasi HTPYIIKa — Marpenika (OqHa B OIHOM), C’, Beuno Cosnparomnuii Pa3zym (Boicmmii
Pa3ym), nomkeH 00sI3aTeNbHO HaXOAUTHCS B CAMOM IIEHTPE, LIEHTP, B [EJISIX PErYITHPOBAHUS U OBITh B KYpCe BCEX €T0
WCCIIEIOBAHUH, BCETIa FTOTOB PA3BUBATh HOBBIE CHCTEMBI IS 3aTIOJTHEHHST HOBBIX TOTPEOHOCTEH WITH TS TOTy9IEeHHsT HOBOTO
OIIbITA.

Kaxk apxutexrop s y)xe JaBHO ObLIT CBSI3aH C TPOIIECCaMH MPOSKTUPOBAHUS, KOHEUHBIH MPOIYKT KyTbMHHALIUEH OT
MIepPUOANYECKUX JIBKEHUM MKy JUaIeKTUKH ITPOTUBOIIONIOKHOCTEH aHann3a U cuHTe3a. Mozienb MoCTpoeHa He Ha ITyCTOM
MecTe, a GU3NUECKUe Pe3yIbTaThl OOBIIONH YMCTBEHHOHN JIEATEIBHOCTH B Chepax HEM3BECTHOTO M3MepeHHs. UTo B KOHETHOM
UTOTE CTaJl Pe3yIbTaTOM CHHTE3a B3aUMOICHCTBHS PAa3IMIHBIX HEMaTepHaIbHBIX YHEPTUI U 00pa3oB, CBOETO pona
coOcTBeHHBIMU KoneOanusiMu. Hanpumep, KyxHs He TONBKO cOOpKa Pa3IMYHbIX AIEMEHTOB, XOTSI PACCMATPHUBATh YHCTO
TEOPETHUUYECKH, €CITU BCE AJIEMEHTHI PAKOBUHA, TUINTA, XOJOAWIBHUK U T.JI. HAXOAATCS B OAHOM IIPOCTPAHCTBE, TO
MarepHajbHbIE MapaMeTPhl KyXHH BBITTONTHEHBL. ECiu cirydaifHo OHM OBLTH PacIIONoXKeHbI B ONpeNeIeHHOW KOH(PHUTYpalnH, TO
MIPOCTPAHCTBO KyXHH MOXKET peallbHO padorark. BmecTe ¢ TeM, 4TOOBI 00€CTIeYnTh, HACKOIBKO 3TO BO3MOKHO, YTO 3TO
MIPOCTPAHCTBO KaK 3CTETUYECKH PHATHA, a TaKkxke (yHKIIMOHATBHA, TO OHA JIOJDKHA OBITh OCMBICIIEHA pa3padoTaHa.

B o A T v o R e .. = 299,793,000m/s
—‘-“-ﬂrg}f il ST IS e e et SRR | e SRR, B R =89, 8?’5 842 840,000,000m/s
form c® PR ATt L e R e el R S _26 944 148 550,000,000,000,000,000m/s
JESIQI‘“I A e e KT PN e o S LS, RPET ST o1 D?? EB? 27,000,000,000,000,000,000,000,000m/s
BT . i e T = 2 421 628,061,000,000,000,000,000,000,000,000,000,000,000m/s
ntellect c® - ?25 98? 141,300,000,000,000,000,000,000,000,000,000,000,000,000,000m/s

nigher consciousness ¢’ ..... = 21 ? 645 863,200,000,000,000,000,000,000,000,000,000,000,000,000,000,000,000,000m/s

31ech MBI CTAIKHBaeMCS ¢ JaBHEH OCHOBHOM MaTEpHAINCTHIECKOH YBEPEHHOCTBIO, YTO KaXk/I0€ CYIIECTBO Ha ATOH
IUTaHeTe Pa3BUBANIACH MCKITFOYUTEIIBHO 33 CYET IPOLECCOB €CTECTBEHHOTO 0TOOpa: 9TO Bee, UTO (popMa, IBET WM KaKylo OHA
nmeeT (hopMy, ITO IIPOCTO PE3YIBTAT CITyJaHBIX B3aUMOACHCTBYI 1 BIUSHUN 1 TPeOOBAHMN OKpYKaOIIei CPebl B KOTOPOI
OHa JIOIDKHA CYIIECTBOBATh. XOTS €CTECTBEHHBIH OTOOP MOXKET HTPATh ONPEEIEHHYIO POITb B (PH3NUECKOH SBOTIONNOHHON
TeHeTHYECKOH 0a3bl, H 1000 pa3yMHBIH PyKOBOIUTEH MITH KOHTPONb SBOIONNH H PAa3BUTHS IIOITHOCTHIO HCKITFOYCHBL
Hexoropsle cymiecTsa, peIObI, ITUIIEI M IIBETHI, HAITPUMEP, 0COOEHHO 3aXBaTHIBAIOIIIE B CBOCH KpacoTe, OHH BOILIOMICHE! B
Pa3IHYHBIX IPOHOPIHAX (HOPM U IIBETOB, U, KAXKETCS, OIIPOBEPTaroT Ty TUIIOTE3Y IOMHOCTHI0. 11X BHEIITHOCTH O49€Hb TPYIHO
OOBSICHUTB C TOYKH 3PSHIS YICTO MEXaHUCTHIECKOH IUTH SKOIOTMYECKUX TPeOOBaHMUIA.

CroxHOI reoMeTprel 1 H3bICKaHHbIE (POPMBI MHOTHIX I[BETOB TOBOPST ropas/io OONbIIe 0 HAMEPSHUH, 9eM CIyJaiHbIi
ciydait. CaMo BeIIMKOJIENHe ITaBIINHA, K IPUMEPY, OpOCaeT BEI30B BCEM PAIlIOHATIBHBIM OOBSICHEHUAM K IIPHPOIHON
CEJIEKTUBHOM TOUKH 3peHns. Ero nBeT He MOIM pa3BUTHCA B LETIX COKPHITHS M CAMO3AIUTH, IOTOMY 9TO OJecTsIre
OUpIO30BEIC MIEPEITUBEI €T0 IIePHEB Ha TPYIH SIPKO 3asBISET O CBOEM IPHUCYTCTBUH JUTS BCEX XHUITHUKOB. Ero MOKpHITHIH
HepbsMU XBOCT C HECKOJIBKO CJIOEB U Pa3HBIMHU IIEPhSIMHE, 00pa3yeT eIrHOe, Ha KOTOPBIX 3HAMEHUTHIH "'ra3” ¢artepa u
BJIACTh, TPYNHO MHTEPIPETHPOBATH KaK CKJIA/BIBABIIIEECS TONBKO I Ielel yxaxxuBaHUs. UTo kacaeTcs MPUBICUCHHS MTaBhI
JUISL MYXXYHH, TO, KaXeTCsl MAJIOBEPOSTHBIM, YTO OIMH FUIX [[BAa MEHBIIIE CIIOEB IIEPHEB XBOCTA TaBAIIH ObI OONBIIYIO
pasuumy. Tak 3ageM e BCe 3TH CIou?

To 4TO, TOMHMO YBEIHUCHHS Pa3HOOOPA3Us U BEIIMUHE )KU3HH, eNb MTABIHHA, €CIIH He HCKIIOUUTETBHO PAIH IF000BaHHS
M3BICKAHHOM KPACOThI B TOM MHpE /TSl PaJ0CTH TeX CyliecTB (CO3AaHMi), Ubsi HeMaTepHalbHasi 4yBCTBUTEIBHOCTD MOMKET
OIIEHHUTH €TO BO BCEX €r0 ACTETHIECKOM BeNuKolenue? MlHaue pa3BHBaeTCs YeI0BEUECKIE CYIIECTBA IMEIOT BO3MOKHOCTh
Pa3BUBATH JIFOOBIE SCTETHIECKUE YyBCTBA U Y3HATH, YTO TaKOE KPAcoTa U MPOIOPIHsI, HEKOTOPEIE IIPUMEpHI ObIIH
IPETOCTABIICHBI JUIS 3TOH Hen?

CeronHs HOBBIH BHJ TO U I€JI0 OOHAPYKUBAIOTCS, BUJ, TOBEACHNE U APYTHE XapaKTePHUCTHKU MOTHOCTEIO MOIXOMUT - H C
TaKHM COBEpIICHCTBOM - B CpeJie, B KOTOPOi OHH JKUBYT. KaxIbIif IMeeT CBOIO SKOOIMYECKYIO HHIITY, KaK 3TO OBLIO, I
BBITIONHAET (DYHKIMH CIIOCOOCTBYIOIIEE 00OTaIIeHHIO BCETO apceHaa XXU3HH U HO BCE 3TO MO-BHIMMOMY IIPOM30IIIO
ciydaiHo B ipupone, [Ipupona, 3aMeTiM, K KOTOpOi MBI IIPUITHCHIBAEM OIpEeIIeHHBIC 3aKOHBL. UTo chopMynrpoBaa 3T
BO3BBIIICHHBIC 1 MATEMATUYECKH AIETaHTHBIC 3aKOHBI, €CITH He Kakas-To (popMa pasyMa Jajeko 3a IpeelaMy HaIIero
coOCcTBeHHOr0? 3aKOHBI HE MOT'YT Pa3BUBATHCS BCIEICTBHE aBAPHUH MWK caMH 110 cebe. Kakue cymectsa, kpome Tex, Beuno
Coznpatomero Pasyma Mor OBI ¢ BEICOTEI OKHHYTH B30POM CBOH JIeNa, YTOOBI OOHAPYKUTH €IIe OTHO MECTO, eIIe OfHa
BO3MOXHOCTB, B KOTOPOI OH MOXKET HAIIOTHUTH HOBBIMH ()OpPMaMH ITOITYIHUTh KU3HEHHBII OIBITOM HAEATHHO MOIXOASIINHN B
KpeaTHBHOM Ju3aifHe?

IMosToMy, naBaiiTe monpobyeM, IIPEACTaBUTE 10 KpalfHeH Mepe Ha OHY OKTaBY BBIIIE X BMECTO Pa3pabOoTKH
9IpE3BEIYANHO CIIOXKHBIX TEOPHH, OCHOBAHHBIX HA HE3[JOPOBOH JIOTMKE CITyJaiHbIX B3aMMOICHCTBHIA, faBaifiTe HOMTPaeM O TOM,
9TO BEII[H, BO3MOXHO, TOPA3I0 IPOIIIE, YeM MBI X BOCIIPHHIMAEM, ITOCKOIBbKY, Kak Ab0epT DHHINTEHH, CAUTall X IME
BBULY, uTO "TeM mporue Teoprs, TeM OOIbIIe OHA ITOMAaeT B TOUKY

Ilpumeuanue
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5 COJIHLIE

5.1 Ceéem u memnepamypa Connya

VICTOYHMK SHEprHH, KOTOPbIH MOLIEPKUBACT BCIO JKH3HB Ha 3TOH 3emiie, Hame CoHIle', J0IKHO GbiTh
paccMoTpeHo. B HeKOTopoM cMBICIIE 3TO TaKKe JyXOBHBII LEHTp Hallel maneTHol cucremsl, Morann Kennep, Benukuit
ACTPOHOM H3BECTHBII CBOMMH TPeMs 3aKOHAMH ITAHETaPHOTO ABIDKEHHS, HE TOJBKO CUHMTAN, YTO 3TO MATHHT, KOTOPBIH HIMeeT
KOHHOTAIIMH C aTpUOyTaM¥ [IEHTPOCTPEMHUTENBHOCTH (IBIKEHHUE K LIEHTPY), XOJIOHAS 1 JICBUTHPYIOIIAs , YIIOMSIHYTAsI B
IpenbIIyei aBe, HO TAKXKe CUUTAN, YTO, HeMaTepHalIbHOE TENI0 BCel SHEPTUH, U PACIIPOCTPAHSET MO BCeil IIaHeTHOM
crucreMe, ObLIa MMOTydeHa U3 BHE H YIIPaBISETCs MO CPEACTBAM JIyXa.

B teocodcknx Teopusx ConHne oburens Jloroca, TyxoBHOTO JIHITA, KOTOPOE YIIPABISET U PACIIOPsDKACTCS UIaHETapHOM
cucremoii. Bukrop Illaybeprep mpoBen aHAIOTMYHYIO TOUKY 3pEHHS 00 3TOM, HO B €TO OTHOIIEHHH K 3eMJIe, OH TAK)Ke CIUTAET
€ro MYKCKHM, 3Hepruel yqoOpeHneM -CTUMYIOM JUTS XKHU3HH Ha 9TOH IUTaHeTe, Kak Oyner moka3aHo Hinke. Kpome Toro, oH
crenan yreepsxaeHust o ComHIle, B KOTOpEIX KonmepHuKa MpHIIen B MOCIEACTBUH.

B pamkax ITnesmHoit cicrems! Hame ColHITA, JOBOIBHO CPEIHSS 3BE3/1a, BpalaeTcsl BOKPYT AJBIMOHA, C IEPHOIOM
BpameHust okono 180 MIIIHOHOB JieT, YT0OBI IpoiiTH opOuTy. ET0 CKOPOCTH 10 OTHOIMICHHIO K OCHOBHOMY ITPOCTPAHCTBY
HAMOTHEHHOTO BOJOPOJIOM, depe3 KOTOpOoe OH IMPOXoauT okono 48 280 km/4, 1 3TO B HAacTOAIIEE BPEMS IBIKETCS B
HanpasneHnn cucremsl [epkyiec (Hercules). Ona nmeer muamerp 1 392 530 km, npumepro B 110 pa3 Gonblire, yem y
3emimm. Ero MarHUTHEIE IOMTFOCa Tak:Ke 0OMEHMBAIOTCS, MEHSIOTCS MarHUTHEIE ITOToca, kaxasie 11,2 roma xopormro
M3BECTHBIC MATHUTHBIE IIUKJIBI COTHEYHBIX IITEH U UMITYIbCOB, KaK YTO-TO XKHBOE, PACIIPSETCS U OTPAHIMINBACT B PAMKaX, B
3 kM Kaxbiit 160 MUHYT (CM. aHAIOrHYHOE ONMUCAHKE AUIOIBHOTO Ha puc. 6,11, miaBa 6). Bee ot naHHbIe, 3aMeTHM, MOXHO
MOYEPITHYTH U3 PA3INYHBIX YIeOHHKOB M ITI03TOMY He OyIyT paccMaTpHBaThCs B JabHEHIIEM 37€Ch.

OnuH 13 acTeKToB, Kacaromuxcst CoTHIa U HamTeil KOHIIENINY OHa JODKHA OBITh PACCMOTPEHa, a IMEHHO BOIIPOC O
TeMIeparype. B HalmeM MOHMMaHUN TEMITEPATypHI, B IEJIOM MBI CIMTAaeM, YTO 3TO Mepa TerIa. /s OONBIIIMHCTBA HAIIIIX
OOBIYHBIX IIeIel 3To eficTBUTENBHO Tak. OHAKO, TOBOPS O TeMieparype ConHIa, K IpuMepy, KOTopasi, KaK IpeIIonaraercs,
okorno 6 000 ° C na mosepxuoctu u 20, 000, 000 ° C B meHTpe, MBI MOXXEM HE HUMETh JIENIO C TEINIOBOH TEMIIEPaTypol, a ¢

SHEPreTHYECKON EATENBHOCTBIO, 110 AM3eKy A3UMOBY:
(Temneparypy 3z1ech ClIeyeT OTIHYATh OT TemIa. Temnepartypa sBIseTCs MEpOi KHHETHYEeCKOH SJHEPIHy aTOMOB HIIU YacTHI] B ra3e, HO TaK KaKk

YACTHI] HECKOIBKO (HEKOTOPOE KOIMHYECTBO), (haKTHUECKOE COMEpKAHNE TEIIa Ha eIMHHILY 00beMa HU3Kas. )

B cBeTe npenbIIyIero CyK/IeHMs], KaCarOIINecs KOHTPACTHBIX XapaKTePHCTHK aKCUAIBHO -> PanaIbHOro (BHYTPS -
HapyXxy) U paJuaibHO -> 0CeBOU (CHApY)KH - BHYTPb) JIBIKEHHS, [I03TOMY HE KMHETHIECKast aKTHBHOCTH KaK TaKoBas,
BBIIENIAIONIEE TEIUIO, OT 3TO THIIA JBIDKEHUE, KOTOPOE IIPOU3BOIUT HITH TEIUIO WK X001, B kxonTekcTe ConHia,
CIIEIOBATENBHO, TEMIIEPATypa MOXET OBITh IIPOCTO MepOil KHHETHUIECKOH SHEPTUH B MOXET OBITH MaJlo MIIM OTCYTCTBHE
TEILIOBOTO cOfiepKaHus BooOe. [leficTBUTeTbHO paccMaTpUBaTh TEPMIIECKH, U MOCKOIBKY MBI HE MOXKEM Ha CaMOoM JIelie
no0sIBath Ha COMHILE, YCIOBHS MIPUMEHEHHS TaKOH JIESTeIHHOCTH, OHO MOKET OBITh (haKTHIECKH XOJIOTHEH XOIOIHOro. D10
IpenIoKeHne OyIeT IPeACTaBIsATs COOOH THTAaHTCKHIT CABHUT IapaJIUTMbL. JTO OBLIO OBI IIPOTHB BCEX NIPABII X OYEBHIHOM
JIOTHIKe, KaK 3T0 ObIT0 ¢ yrBeprkaerneM Komepauka B 1543 roxy, uto Ha camoM zerne 3emitst Bpamaercst Bokpyr ColHIa, Korna
BCE CUUTAII HA000POT, XOTA eIe B 3 Beke 10 H.3., Apucrapx CaMOCCKUH, TPedecKUii aCTPOHOM, YK€ BELIBHHYI TEOPHIO, YTO
IUTaHeTapHbIE CHCTEMEI TenonenTprdeckue. CMenast nexnapanus KonepHuka, oka3annch, B Hy)KHOE BPeMsI H B HYXHOM
MecTe, 9TOOBI CTaTh MpaB/oH.

U s10, moxairyit, MoMeHT najieHust 6oMObr Bukropa [llayoeprepa! Bukrop paccmarpuBats CONHITE XOTOIHBIM,
TEMHOE TeJI0, BEIpaXkas 3Ty TOUKY 3pEHHUS B BCTYIIUTEIHHOM CII0BE Ha "Bompock! k Hayke" B cBoel kaure "Hamr

BeccmeicnenHbIi Tpyn'" omyonrkoBanHOH B 1934 rony, B KOTOPOM OH ITHCAT:

(C caMoOro Hayvalsia COJ]HI_IC CTOAJIO BBIIIC BCETO, I B JICASIHOC MOJIYaHHUEC Ha 6CIJ_IeHyIO JACATEIIbHOCTH Y€JI0BEYECTBA, KOTOPOEC pacCCMAaTPUBACT €ro Kak
OrHEeHHbIH (TiaMeHHbIH) map. Kak Moxer ObITh HHAYE, TAKUM SABISIETCS UX PSIMON YMCTBEHHBIH MOAX0 K xu3Hu! UeM GIike MbI IIPUOITIKAEMCS K
OTOMY UCTOYHHUKY CBE€TA U TEILJIA (BBICOKOﬁ TeMHepaTypr), TeM Ooltee XOJIOJHBIM 1.00J1€€ TEMHBIM JIMIIO €ro CTAHET. Yem OmKe MBI K HEMY, TEM sIpUC

3Be3/16I Oy/yT M IIOCKOJIBKY €0 CBET YMEHBIIACTCS, YMEHBIIACTCS TEILIO (BBICOKAst TeMIepaTypa), atMocdepa, Bojia 1 KU3HHU TaKXKE HCUC3HYT. 3)
yI[I/IBI/ITeJIBHO, KaK 3TO MOXET 6I>ITI), HC 6yz[eM OTBEPrarb NpCJIOKCHUA KOTOPOC Y HAC B PYKaX, ITIOCKOJIbKY, KaK



YHOMHHAJIOCE B IaBe 1, BUkTop creman MHOTHE U3 CBOMX OTKPBITHH ITOCBUIast CBOE "'CBOOOIHOE CO3HAHKE B TE MECTA, TIIe
I1a3a He MOTYT BUJIETh". DTH YTBEpKACHIUS He MOMYUIIN JaJbHEHIIEr0 pa3BUTH OHU B IOKyMEHTaX IPEACTAaBICHHBIX MHE Ha
BpeMs, HO B CHITY Psija IPYTUX PeaTbHBIX MPAKTHIECKUX OTKPBHITHI KOTOPBIX OH CIeal TaKUM 00pa3oM, OHH He JJOJKHEI OBITh
HPOCTO 00ECLIEHEHBI KaK MIyIibie rumoresbl (qoranku). [lostoMy Mbl OyieM paccMarpyBaTh [Ba HAIPABICHUS] TEMHOTHI 1
xonozia Gonee aeranbHO. HauneM ¢ acriekra ThMbI (TEMHOTBI), IIOCKOMIBKY €CTh HEKOTOPBIE J0Ka3aTeIbCTBA B TIOIEPIKKY €ro
TOYKH 3PSHUS, YTO Oe3 Kakoi 100, MF000H arMocdeps! 3Be315I OyTyT HaM HE BHIHBL.

B mocnenHeM npeyioxeHHH BHIICYIIOMSIHYTOH IIUTAaThI, KaK MPEACTaBIIeTCs, HeOOIbIIast KOHIENTyaIbHas
HECOIIACOBAaHHOCTB, MoToMy uTo COITHIIE — Takasl JKe 3Be3a. 3aMEeTHM, Tak KaK MBI HE MOXXEM 3HATh TOUHYIO
MIOCTIEIOBATENHFHOCT X0/1a MBICel BukTopa mim 00pa30oB mpex/ie, 9eM OH 3aIHChIBAIl 3TO Ha OyMary, 4ToObI HOHATH €ro B
COOTBETCTBHE C U3BECTHBIMHU (DaKTaMU MOXET OBITh O0JIee YMECTHO MOTHOCTHIO U3MEHUTH MOPSIOK JBYX ITOCISTHIX

HpeI[JIO)KCHI/Iﬁ B BLIHIeyHOMSIHyI‘OfI ouTaTe. CHauana pacCcMOTPpUM IMOCIICAHCC TPEIIIOKCHNC HepBBIM:
(Yem Gnmske MbI K HeMy IIPHOIN3UMCSI, TeM OoJiee IPKUMH 3BE3/1bI OYYT U IIOCKOJIBKY €€ CBET YMCHBILIASTCS, TEMIIepaTypa, arMocdepa, Boaa i
KU3Hb TAKXKE HCUC3HYT.)

B 5TOM 3asBIEHMN KITIOYEBOE CIIOBO "OMInke", KOTOpOe HE OIpeeNseT, HACKOIBKO OIFKe MBI TOJDKHEI OBITh, OyIb TO HA
nomryTy K COITHILY, HJIH IIPOCTO HA OYEHb OONBIION BBICOTE HaJl MOBEPXHOCTHI0 3emmn. 1o mMeromelics HHpopManuy, Koraa-
TO CBOOOTHOI! OT GoJIee IIOTHOIH aTMoc(ephl U OTCYTCTBHEM SICHOCTU O0YCIIOBIICHO HATMYMEM aTMOC(EPHOH ITBIIH, BOASHOTO
mapa | T. JI., 9TO 3BE3/IbI ACHCTBUTENEHO YBETHIMBAIOTCS B IPKOCTH M OOJIBIIE M3 HUX BUAUMEL, YEM C IOBEPXHOCTH 3EMIIH.

JleficTBUTETbHO B JOKYMEHTAIBHBIX (DHIIbMAX, ITOKAa3bIBask PA3IHIHBIE TIONETHl KOCMUYECKUX YETHOKOB- IIATTNIA BIIOTHE
OYEBHU/THO, YTO €CTh MHOTO CcBeTa (O0bIIasi OCBEIICHHOCT) Ha BBICOTE, Ha KOTOPOH MPOHCXOHUT MOABEM K OPOUTE, T. €. OKOJIO
800 kM mm 500 Mus. BusyansHas SCHOCTH Ha OPOHUTANBHON BEICOTHI ()eHOMEHAIbHA, HHTCHCUBHOCTH CBETA Ha KPalo;
HecoMHeHHO KocMmuecknii Teneckon Xa001 mocmany Ha OpOUTy, 9TOOBI BOCIIONB30BATECS B CBOMX HHTEPECaX 3TOH CyIep-
SICHOCTBI0. BMeCcTO HOpMaITbHEIX OKOHUYAHHS OTTEHKOB, KOTOPBIE MIPOMCXOMAT Ha 3eMile, OHAKO, Ha OpOUTe 001acTH CBETa U
OTTEHKA PE3KO OIpeJieNeHa ¢ HeOOIbIINM OKOHYAHUEM, OyIydH YMEHBIIEHA ITOYTH JI0 YHCTOTO CBETA M TeHH. DTO OTOMY, UTO
IUIOTHOCTH YACTHI] OKPY)KAFOIIero ra3a HeJOCTAaTOYHO, YTOOBI BEI3BATh 3HAYUTEIHHYIO OOKOBYIO H(PAKIHIO MIIH pazdpoc,
KOTOPBIH M3MEHIUT OBl HAIIPABIICHUE, B KOTOPOM CBET PACHPOCTPAHSIETCS, TEM CaAMBIM CIIETKa OCBEIIAIONIeH 00IacT! B TeHN
(orTeHka).

U3 3TOr0 MOXKET MOKA3aThCs, YTO TO 3aBUCHUT OT INIOTHOCTH YaCTHI] B Ta3e OKOJIO3EMHOM HMPOCTPAHCTBE, UTO
3ame[ieHne, Andpakuus 1 paccenBaHus U3TydeHus (paanaiyu) U o01ast OcBeleHHOCTh. OTHOCHTEIBHO IIPOCTPAHCTBA
aTMoc(eps! 3eMITH SBISIETCS YpEe3BBIUaiHO IUIOTHBIM H HaBEPHSKA MMena OBl BEICOKHUH 3((eKT TOPMOXKEHHS, 09€Hb BEICOKOI
4aCTOTHI NAIAI0IIEro H3mydeHns (paanaimu) Obita Obl YMEHBILEHA JI0 YPOBHS 4acTOT BUAMMOro cBeta. Yem Gobiie
IUIOTHOCTb, TeM OOJIBIIe pacCerBaHUEe, KOTOPOE COSMHATECS B CHCTEMY, Ha Ooree HU3KUX YPOBHSX aTMOC(EpHI IeHCTBYS Kak
YBEIIHUYHUTENIBHOE CTEKIIO, IPOM3BOAUTE YBEITHICHHOE H300pakKeHHe, sIBICHNE, KOTopoe 00bsAcH:eT, modeMy ConHre u Jlyna
KayKyTcs OOJTBbIIe KOT/Ia OHH HaJl TOPHM30HTOM Ha pacCBeTe MM Ha 3akaTe. B 3ToM cMEBICIe cieoBaTellbHo, "MBI OImKe K
ComnHiy B MayioM MacmTabe, 'reM Oomnee sipue OymyT 3Be3Ibl .

B 6onee mmpokom MacmTabe, KapTHHA MOXKET CHIIBHO MEHSThCS, TI0 Mepe HAIIero MPOABIDKEHHS OT OBEPXHOCTH
3eMiH B HaIpaBIeHUH TIIYOOKOTO KOCMOCA, IIOTHOCTh YAaCTHI] IIOCTEIICHHO YMEHBITAETCS IPHIMEPHO Ha MOCTOSHHYIO
Jlowrmuara 4 2,68719 x 1019 (unu 26,871,900,000,000,000,000) wactui Ha KyOHYECKHil CAHTUMETp B CTAHIAPTHOM
TeMIIepaType H aTMOC(EPHOM JaBICHNH, ITOKAa OHA PaBHA IIOTHOCTH MEX3BE3JHOTO BOTOPOIHOTIO r'a3a, OLEHEHHOTo Kak 1
aTOM B CM' ra3a, KOTOPHIH, IT0 OTHOIICHHIO K YCIIOBHUSIM Ha 3eMiIe, IPEACTaBIseT COO0H Upe3BEYaliHbIA BaKyyM.

B 10 Bpemst Kak BEICOKOYACTOTHOE MIEKTPOMAarHUTHOE H3Ty4EeHHE MOXKHO CIeIIaTh, YTOOBI OHO IIPOSIBIIIO CEOs KaK
BUJIIMBII CBET B ANIEKTPOHHO-ITy4eBON TPYOKE B YCIOBHUSIX OUEHb HU3KOTO JAABICHUS WIH yMEPEHHOTO BaKyyMa, €CIIH BaKyyM
YBEJIMYUTH JI0 YPE3BbIYaHOI0 (IOJTHOr0) BaKyyma, TO CBET Hcde3aeT. UTo KacaeTcsi FeHepalyu CBeTa, TO, PEeIaroInM
(axTopoM 371ech OyneT yaenbHas INIOTHOCTD YaCTHI], HeOOXOIMMBIX [T IPOM3BOACTBA ATO Ta, KOTOPAs Ha OIPENEIICHHOM
PACCTOSHUY OT 3eMII MOXET OBITh CIIHIIIKOM Pa3peXeHHOH, 9TOOBI cienaTh 31o. [Ipenmonaras B JaHHBIN MOMEHT, YTO €CTh
TaKoe MOTPaHNIHOE YCIOBHE INIOTHOCTH, HEOO OBl MOCTENEHHO TEMHEIO, MTOCKOIBKY K 9TOMY HPHOIIKAaeMCs, B COOTBETCTBUH

C YTBCPIXKACHHUCM B IIPEANOCICAHEM IIPCJIOKCHUN B HpHBeIIeHHOﬁ BEILIE IIUTATE, 4 UMEHHO,
"Uem GIrrKe MBI TIPUOIIKAEMCST K 3TOMY HCTOYHHUKY CBETa H Teruia (BBICOKOM TeMITEpaTyphl), TeM 6oJiee XOIOIHOM i 6ojiee TEMHOM €ro JIHI0
cTaHet", ¥ B 00JIaCTAX, JISKALIMX 33 €ro npeenamMy HeOo OyIeT MOIHOCTHI0 YSPHBIM.

Ecnu 310 nelCTBUTENBHO TAK, TO OTKYA K€ CBET IIPHUIIIEI, KOTOPBIH II03BOJIUII ACTPOHABTOM CHST HA IIJIEHKY BO BpeMs MX
BU3MTa Ha JIyHY, Y KOTOPOI, KaK IPENonaraercs;, HeT arMocheps? B cBoeil kuure ""YIMBUTEIbHAS KI3HEHHAs CHta ° JKo3ed
X. Karep, ¢pu3nk 1 nHxKeHep, KOTOPHIHA H3ydall TaHHbIEe O aMEePHKAHCKOH MICCHH ATIOJUIOHA Ha JIyHe O4eHb TIaTeNbHO,
o0cyXIai, cpeu APYrux Belleil Haaudie Wi OTCYTCTBHE aTMOC(hepH! U CHIIBHOTO TpaBUTAMOHHOTO o Ha Jlyre. C
HayJHOH TOYKH 3PEHHS NPENIOKEHHOE 00 OTCYTCTBHH KaKOH-THOO0 3HAUNTENEHON rpaBuTaimy Ha JIyHe OH ocrmapusal,
3asBJIsiA, 4TO!

... CubHast rpaButanust JIyHBI, KOHEYHO, HE COBMECTHMAsI C OPTOOKCATIBHOI (hi3nKkoi. [[pyroe MoIiHOe
CBHIETEITHCTBO INIOTHEIE ClIos atMoc(epsl Ha JlyHe mpumumi u3 3asBICHUH, CETaHHBIX ACTPOHABTAMH BO BPEMsI MUCCHI
"Anomnon". Ciexyronumii cirydail sBIETCS THITIYHBIM IprMepoM. J[o pa3riamnienns noiera Ha JIyHy, acTpOHABTHI paHHEe
3asBILSUIH, YTO 3BE3/ He OBIIO BUIHO 3a IpefenaMu aTMocdepsl. ITo TOKHO ObITh okumaeMbIM. CyIecTByeT HeOONbIIOoe MITH
BOOOIIIE HE CYIIECTBYET PACIIPOCTPAHEHHE CBETa B KOCMIIECKOM IIPOCTPAHCTBE U, CIIEOBATEIILHO, TONBKO 3BE3/IbI, KOTOPHIE
MOITH OBITH 3aME4eHEl, OyIyT Te, Y61 JUCKH MOIIH OBITh Y3HAHBL DTO MOXET OBITH CIEIAHO TOJIBKO C MOIIHBIM
YBEITMUYMBAIOIINM TEJIECKOITOM. ATMOc(hepa (pyHKIMOHUPYET ¢ aHAIoruel THH3BI. CBET OT JaeKoil 3Be3/(bl paccenBaeTcs U
pacnipocTtpassaThcs. ClenoBaTelIbHO, 3Be3/bI BUIHBI H3-33 3HAYUTETHHOIO YBETMICHHUS ¥ ICKAXKEHHOTO 00pa3 ANCKa BBI3BAHO
aTMoc(hepo.



O muccun Anomion-11 "He3agonro no pocrikeHus JlyHbl, ApMCTPOHT 3asIBHII, 9TO OH MOT BUJIETh KpaTep THUO SCHO 1
9TO OH MOT BHAIETh HeO0 BOKpYT JIyHEI, Taxke Ha Kpato, Tie HEeT MeNeNbHOro CBeTa WM colHIfa, Kommas Torna
3asBH, "'Tereps MBI MOXEM BUJETH 3BE3/IbI CHOBA M y3HABATH CO3BE3/INS B IIEPBEIE B HoNeTe .... Hebo, momHoe 3Be3x ... MoXoke
Ha HOYHYIO CTOPOHY 3eMIII. DTO 03HAYAET, YTO MOCIE YX0Ia C OpOUTHI 3eMITe aCTPOHABTHI HE MOIIIH BUETH 3BE3/IbI, II0KA OHH
He OBLIN JOCTaTOYHO pAnoM ¢ JIyHOH, 4TOOBI paccMOTpeTh HX uepe3 arMochepy JlyHsr!

Ecmu 570 cTeHOrpaMMa ¢ KOMMEHTapHSIMH aCTPOHABTOB SIBIISCTCS IIOIMHHAS - H HeT HUKAKUX OCHOBaHUH
HPEATIONararh, 9To 3TO HE TaK, TO CBEeT M (PyHKI[H aTMocdeps!, 6e3 KOTOpoif He BOSMOXKHO (haKTHIECKU 3aMETHTh HU KaKHX
3Be3x. B Gornee mmpokoM cMBICIIE 3TO, HEBHAUMOCTD MOKET, OYEBHUHO, TAKKe OTHOCUThCA K COIHITY, ero (haKTHIeCcKOH
CTEIIeH! BUMMOCTH KaK Ha MHOTO OOIIbIIIe, TOpa3o OMIbKe U CHIIbHEe, CHSIONIHI 0OBEKT B 3aBUCHMOCTH OT KOHEYHOI
cTereHH U ocnabeBanue B atMoc(epe 3emin. B aToM cMelcne, caenoBatensHo, auio ColHIa MOIIO NeHCTBUTEIBHO OBITh
TeMHEIM. Bce 370, ka3anock OBl monTBepaIIo OBl CykneHue Brukropa.

IMoroMy 4TO HEKTO HE BHJEI, U ellle He OBUI JOCTAaTOYHO JaJeKo OT 3TOH IUTaHeTHl (PU3UUECKH, TO €CTh JaJIeKO 3a
npenenamu JIyHEI, B KOcMOCe, BBIIIE aTMOC(ephl U BUAVMOTO CBETA, JOCTUTraeT JIN (hakTHIeCKH. MOXHO OBLIO OBI pasyMHO
HPEITIOKHTB, YTO CYIIECTBYET O4EHb ITOCTEIIEHHOE 3aTyXaHHe 0 aTMOoc(ephl, paBHA CTEIIEHN Pa3pexKeHIUs Ta3000pa3HOro
BOZIOPOZA, KOTOPBIH 3alONHSAET MEX3BE3THOE H MEKTAIAKTHIECKOe IPOCTPAHCTBO. BEI3EIBaET TPEBOTY TO, 9TO MBI MOITIH OBI
WIeTeTh OT 3eMJIH, TOCTATOIHO JaJIeKO, UTO IIPH B3ITIA/Ae Ha3a/[ Ha HAIIy COOCTBEHHYIO ITAaHETY, MBI HE CMOITIH OBI € maxe
yBuzers! OHa craHeT 4epHOi, oHa Oymer B TeMHOTe! MbI OKa)KeMCsl OXBauCHHON 0COOCHHOM MpavHOi (a/ICKOI) YepHOTOIA, B
KOTOPOM HHYETO HEMb3sI OyleT yBHAETh HU dero. Tam Oyner Oe3 mpuiensHas ITycToTa, HU Bepxa, HU HU3a, 110 00KaM HU IIPaBo,
HH JICBO, TOJIGKO ITOJTHAS A€30PUCHTAIUS 1 M30MISAIIHS.

OOpatuMcs Tereps K BOIIPOCY O XOIOJE, IT0 Mepe MpuommkeHns K COITHITY, KaK MBI TIOTHIMAaeMCsl BBIIIE, KOHETHO,
CTaHOBHUTCS XonmoxHee. Ha camom fete TeMmneparypa M3MeHsieTcsl B 3aBUCHMOCTH OT BEICOTHI, Kak BHUIHO Ha prc. 6.1 B miase 6,
B CBSI3U C ONpe/eeHreM Afizexa A31MOBa TeMIIEpaTypsbl BBIIIE, 3TO BOIPOC O TUMOTE3e JIM 3HaUeHHIl (T0raTku), yka3aHHbIX B
BEPXHHX 00J1acTsIX aTMOC(EpHI B IIPUBEICHHOM BBIIIE PHC. JO/DKHBI TOJKOBAThCS KaK TepMHUUecKHe (TEIIoBbIe) WITH
KHHCTHYECKHE.

Ecmu poncxomut pacnpocTpaHeHUe BEICOKOH TeMIeparypsl oT COMHIfa, Kak 3TO B HACTOSIIEE BPEMs CIUTAIOT, TO
HOYEMY, €CTh Pa3JIMYHbIe 00IaCTH YPE3BBIYANHOIO X0JI0/1a, KOTOpBIE CYLIECTBYIOT B arMochepe (obomouke)? Moxer ObITh, OHH
JIeXaT B IIPeJieNax 30HbI, IJle MArHATHOE MITH OMO-CHJIOBBIC JTMHUA MAarHUTHOTO IO 3eMIIH SIBIISTIOTCS CAMBIMU CHITBHBIMH
(HeliTpOHHAs KOHIICHTpPALKSL), BEICOKast TEMIIEpaTypa reHepHpyeTcs B paiHallioHHbIX nosicax Ban Atena (cM. puc 4,14 -,
KoHIeHTpalust 3JIeKTPOHOB H IIPOTOHOB) HIIM TaM, [I€ MEKTPHYECKasi KOMIIOHEHTA JIEKTPOMArHUTHOIO OISt 3eMJin
npeoOnanaet. boree Toro, eciam MeX3BE3THOE IIPOCTPAHCTBO OMHM3Ka K a0COMIOTHOMY BaKyyMy C TEIIOBOH TEMIIEpaTypoit -
270,15 ° C (3 ° KenbBuHa), T0 Kak TpaHcmopTupyercst Terno ConHia KOTopoe JOCTHraeT Hac, Tak Kak, Oyayqd He B COCTOSHUN
IpOITH Yepe3 KpaifHel BaKyyM, TO3TOMY HEOOXOIIMO Ooree INIOTHYIO Cpey UIS PacIpOCTpaHEHHs JIydeil BEICOKOI
TeMmIepaTypbl (TEIIOBbIX Jy4ei) Hin HHPPaKPaCHBIX JIydeit?

JIr000MBITHO, 9TO B TO BpeMsI Kak BHEIIHsIS 00onouka CONHITA BpaIiaeTcs BOKPYT CBOei ocw 3a 25 mHel Ha HKBaTope,
K TIOIOCAaM OHa BpallfaeTcs 3HAYUTETbHO MeJICHHEe, 3a 34 JTHs, YTOOBI COBEPIIHTH OMH 000poT. CChUIasiCh Ha paHee
o0cyxIeHne panaIbHO-0CEBOTO IBIKCHIS - ABIDKEHHE CHAPY)KU BHYTPB - M IICHTPO-CTPEMUTEIBHOH B3aHMOCBSI3b MEXITY
XOJIOZIOM, BCAChIBAaHHEM M OHOMArHETH3MOM, @ MOXKET, BO3MO)KHO, CBSI3aHO C KOHIICHTPHPYIOIIUM BITHSHIEM OOIbIIeit
IUIOTHOCTBIO BXOASIIMX CHJIOBBIX JIMHHUH MarHUTHOTO OIS, OTOK B CeBepHEIH MOTIOC paIialbHO-OCEBOM HAIIPABICHHN, T.€.
BpaIlleHHe, U BEIXOMS U3 TeKymiero KOxHoro momoca 0ceBo-paiarbHOM. B 3TOH CBA3M MOXKHO NMPENIOKHUTD, YTO YaCTHIIEI
Oomee pa3perkeHHBI B 9KBATOPHATIBHOM rase npuommkaschk k CeBepHoMy momocy CollHIa, OHE HMENH ObI TEHICHIUIO U
CTaHOBSTCS BCe Oonee 1 Oolee CXKaTBIMU F KOHIIEHTPHPOBAHHBIMHI B TIPOCTPAHCTBE 32 CUET OXJIAXAEHHS U dddexra
YIUIOTHEHHS! PaualIbHO->0CEBOTO IBIDKEHHUS U COITYTCTBYOIIEMy OMoMarseTmsMy. B pesyrmsrare Bo3aeiicTBust 3o
4PE3BBIYANHO HHTCHCHBHOMY GMOMArHHTHOMY TIOTIO YaCTHIIBI Gy/IyT B3PhIBATHCS H30TPOIMMUECKHM 00Pa3oM .

3710 M03BONUT 3P HEKTHBHO YCTPAHUTH HEKOTOPBIE U3 UX BHELIHEH (TO eCTh, 00HApY)KHBAEMYIO) ITOCTYIATEeIbHYIO
CKOPOCTH, CO37aBasi OYeBUIHOE 3aMeJIeHHE B OOKOBOM JBIDKEHHE, TOPMOXKCHHUE, UTO HE MOKET IIPOM30HMTH, €CIIM MBI ObIIH
371eCh CBSI3aHHBIX C BBICOKOI TEMIIepaTypol, Tak Kak BBICOKas TeMIIepaTypa BBI3BIBAcT pacumuperue. C orpoMHOI BEICOKOI
TeMIIepaTypoi, mo3ToMy, pacmmpenue 6suto 651 orpoMHbM. Ha HOxHOM momoce ConHIla ¢ Apyroi CTOpOHBI mporiece Oyner
HPOVCXOIUTE B 00PaTHOM IOPSIZIKE; TePEOXIIaXKACHHBIH, OMOMarHUTHOE CXKATHE YAaCTHI], TIOCTEIIEHHO BEIXOJSIINE MATHUTHEIC
JIMHUY PACXOIATCS M YMEHBIIAETCS HHTCHCHBHOCTD II0JIS, UTO TI03BOJISICT YacThIaM ""J{pIMmaTs" U paclIupsThCs, JaBasi Hadayo
K Ooree OBICTPOMY BpallIeHHIO, HAOMIONAeMOMY Ha DKBATOPE.

Ecmu 570 cyxeHre OTHOCHTETBHO 3aMeIIeHHs] OOKOBOTO JBIKCHYIS 110 HAIIPABICHHUIO K MOJIFOCAM IIPABIIIBHOE, TO
CIIEACTBUEM OyZIeT To, UTO, TepMIdecky roBopst, CoNHIe ABIIseTCs, 0 KpaifHel Mepe OTHOCHTENEHO XOOTHBIM TEJIOM,
HECMOTPSI Ha BRICOKYIO KHHETHIECKyIO TeMIeparypy. C TOUKH 3pEHHS er0 CHUSIOMNX KadeCTB H3BECTHO, YTO CyHep
CBEPXIIPOBOMMOCTD IEKTPOIHEPTHH (JMEKTPUUYECTBA), TO €CTh, C HAUMEHBILIEM COPOTHBICHUEM HEPEeNAeTCs WIN
pacrpocTpaHsieTcsl SHEpPT UL, TPOUCXOANT: Upe3BbIUalfHO KpaifHe HU3KUX TEIUIOBBIX TeMIlepaTypax. B cBs3u ¢ TeM dakrom, 4T0
CorHIe H3IyJaeT, OrpOMHOE KOJTHYECTBO YHEPTUH B TEUCHHE MIUUIHAPAOB JIET, KOTOPBIE OHO U3ITyJaeT TO BIIOITHE MOXKET
OBITh CBA3aHO C 3(h(HEeKTOM MOXOKETO Ha CyHep CBEPXIIPOBOAUMOCTb. B Ooiee MMpoKoM CMEICIIE SHEPTHH, UCITyCKaeMble
ComHieM, koTopoe HarmonsstoT 3emitto npuommsuTensao 100. 000 TprimioHOB BaTT SHEPTHH, TOITOMY SBISETCS PE3YIBTaToM
XOJIO/THOTO CHHTE3a, IPEICTABISIONINX 00Nl MACCOBBIH 1e()eKT, BHITEKAIOIIMI U3 XOIOIHOIO ILIaBIIeH s (CITUSHIS)
HECMETHOTO YHCIIA TIap aTOMOB BOZOPOAA B aTOMBI TeJIHSL.

I'mmoreza Buxropa uto ColTHIIE TEMHOE H XOJIOAHOE, OKa3aThCs, IPAaBIIIbHAS, Y Hel 0e3 COMHEHUS OBLIN OBl TaJIeKO
MTYIIHe TePCIIeKTUBEI TS BCEH UeI0BEUECKON HHTEIIIEKTYalbHON e TeIbHOCTH, HayKHU, PEITTHH U T.1., U TTOITydHM
HIepeBOPOT ¥ TUTAHTCKHE MIATH K IIOHIMAHHIO U B HaykaX. Kak 1 B mpensiaymem cirydae KornepHuka, BAPYT BCeMH IPHHSTAS



JIOKTPHHA, BCE, YTO paHee CYMTANIOCh, OBLTO BEPHBIM, OylIeT oTMEeHEHO. Bes cucrema 00pa3oBaHusl, y4eOHUKOB U PETHTHO3HBIE
JTIOKYMEHTBI JIOMKHBI OBITh ITepEeTCaHbI.

JIBa npyrux MCTOUHUKA, U3BECTHBIE MHE TAK)KE CChUIAIOTCS Ha MPEAENbl 3eMJIU U COTHEYHOIO CBETA U TeIia. XOTs U He
IIMPOKO M3BECTHBI, OHH IPEACTABICHBI HIDKE, IOTOMY YTO B IPOU3BENEHUIX BHKTOpa €CTh KOHKPETHBIE OOBSCHSIOIINE JIETAIN
9TOT0, 3aMeUaTeNibHas MEePEOIeHKa PEaTbHOCTH. DTO OBUIO OBI CEpPhE3HBIM YIYLICHHEM, €CIIH 3TH JaTbHOBUIHBIE BOCIIPHUSITHU
Bukropa ocTanmch MOTHOCTHIO HEMOMAEPKAHBIMH JPYTHMH UMEIOIIUMHICS JaHHBIMU H IIPOCTO CUUTAIOTCS OpeioM
CyMacIIe/IIIero, KOTOPbIM OH 0€3YCIIOBHO HE OBLI.

IMepBas mmrara n3 xkaurn [xeiimca Yepasopaa Ilorepsansiii KontuaeHT MY 7(-runoretnueckuii ocTpos - KoHTHHEHT,
HaXOJISIIHIACS 10 0IHO# BepeuH, B Truxom Okeane 10 MIUBHIN3AIMN ATIAHTOB.), KOTOpas B 3HAYUTEINLHON CTEIIEHU SIBIISIETCSI
AHTPOIOIOTMYECKUM UCCIIEIOBAHIEM I10 H3yIEeHHIO (ONBKIIOpa, JIereH 16l B ME(BI HaponoB THXOOKeaHCKOro OacceiiHa u
Wnuiickoro CyOKOHTHHEHTA, KTO BEDKHIII TIOCIIE KaTaKIIM3Ma MorpykeHus: My 3eMITH, KOTopasi CONIACHO €r0 MCCIIEI0BaHHIO
3aHsUTH OOBIIYIO YacTh TOTO, YTO SBJSIETCS Terneph Tuxum okeanoM. B Hem ecth nepeBon Naacal Tabnuuku, koTopsie, Obutn
Harcanbl "Csareivu Opatesimu’’, Naacals, koropsie ObuTH mocIanb! 13 poauHbl My npemnonasars B KonoHuto Ha bupme. Ha
9THX TaOIMYKAX 3aMMCAaHbl CEMb MHTEILICKTYaIbHBIX KOMaH/T M3 CEMH MPEBOCXOIHBIX YMOB CEMUTIIABOI 3MeH, BMECTE C
JIEBSATHIO OOBSICHSIONIMMY JJHAarpaMMaMH, OMHCBHIBAOIIIE, KaKUM 00pa3oM 3emiist Obuia chopmupoBana. Vcropus,
pacckazaHHasi B HUX aHAJIOTMYHA CEMH JHAM TBOPEHHUS, 3alMCcaHHble B KHUre beitus. Tperel HHTeIUIeKTyaIbHOI KOMaH /101

TOBOPUTCH cneﬂy}omeei
Tperbst koMana 6bu1a: "TI03BONMTE BHENIHUM Ta3aM BO3MOXKHOCTb Pa3JIe/IAThCs H TO3BOIUTE UM chopMUpoBaTh atMoctepy u Boxy". 1
ra3bl OBUIM OTJIENCHBI, OJ[HA YacTh IIONUIA Ha (OPMHEPOBAHKE BOBL,  BOJIA MOSBUIIACH HA 3eMIIe M IOKPhUIA €€ TaK, 4TO BCS 3eMII ObLIA MO
Bozoi. I"a3sl, KoTOpBIe He pOopMUPOBAIN BOAY, CHOPMUPOBAIN aTMOChEpY, a TaKKe:
* CBET, CofleprKaIuiics B aTMocdepe.
* U ocb (opbuta) CoHIta BCTPETHIIACH CBETOM C Ochio (0pOuUTOif) B arMochepe u poauics ceeT. (ConHedHbIe Jiydn B aTMocdepe - CBET)
IToToM OBLI CBET Ha OBEPXHOCTH 3EMIIH;
* TEIIJIO TaKXKe COAEPKUTCS B aTMochepe.
* U ocb (opbuta) CosHIIa BCTPETHIIACH CBETOM C OCB0 (0pOMTOiT) B aTMoc(hepe BOSHHUKIIO TEILIO M Jajo eMy Ku3Hb. Torxa 6buIo TeIuo, 4To0bl Harperh
noBepxHocTh 3emitn. (CoHeYHbIE JIyur B aTMocdepe - Tero)

Bropast nurara B3sta U3 *KHU3HU U ydeHUH MactepoB JlaipHe Boctounsix ennrobopet baiiprno T. CriomauHr 8, B BUJIC
3ammcell CBOEro TpexJIeTHero NpeOpiBanusl B THOETe B KOMITAHUY C JECATHIO IPYTMH aMEPUKAHIIAMH T10 TPHIIAIICHATO
BbICOKOTO JIambl, KoTopoe Haganocs B 1885 roxy. 3xeck 65110 00BsicHeHO CHOIIUHTY TO, 9TO:

(Ecnu MBI BO36MEM HAyKy O BEI[aX, MbI 3HAEM, YTO €CTh JIETCH/IA, CKa3aJl OH, Y4TO BCS BHICOKAsl TEMIIEPATypa M CBET H
MHOTHE JIpyrue IPUPOIHBIE CHIIBI, CoIepIKaIecs mpsMo B camoii 3emite. CorHIle, caMo 1o cede, He IMEeT TeTula HiTH
cBera. OHO UMEET MOTEHIHAIBHYI0 BO3MOKHOCTD, KOTOPBIC IPUTATHBAIOT (IPHBIICKAIOT) TEILIO U cBeT ot 3emun. [locie Toro
kak CoHIA MPUTSHYIIO TEIJIO M CBETOBBIE JIy4H OT 3eMIIH, JTyYH BBICOKOW TEMIIEPaTyphl OTpaXkatoTcsi 00paTHO B aTMOChepy
3emun, KoTopast IwaBaet B 3¢upe. CBETOBBIC JIydH B3sAThIC (OTTAHYTHIE) Y 3eMIIM IPUMEPHO TAKHM e 00pa3oM U OTPasKaroTCs
3¢upoM 00paTHO Ha 3eMITIO.

IMockombKy BO3IyX paclIupsIeTcsi CPAaBHUTENBHO Ha HEOONIBIIOE PACCTOSHUE, BIMSHIE TEIIOBBIX JTydeid MeHseTcs,
MOCKOJIBKY OHH OCTaBJISIFOT IIOBEPXHOCTH 3eMITH U MOJHUMAOTCS K BHEIIHeMY nipujeny (rpanuie) armocdepst. Tak kak Bo3mayx
CTaHOBHUTCSI MEHEE IJIOTHBIM, OH MEHBIIIE OTPAXKAET, CIISOBATEIBHO, KAK OHH IIOAHUMAIOTCS Ha OoJiee BRICOKHE BBICOTHI, TEIIa
CTaHOBHTCS BCE MEHBIIIE U YBEITMUMBACTCS X001, KaXk bl JTyd Teruia, Tak Kak OH 00palaercs, i OTpa)xaeTcsl, MalaeT
o0parHo Ha 3eMito, Te OH BoccTaHaBmuBaetcst. Korna onu qocrurmu npeaena (001acTi) BO3Myxa, OHH JOCTUININ Mpeena
BBICOKOH TEMIIEPaTyPHI.

3710 TO Xe caMoe MPOMCXOIUT U CO CBETOBEIMU JTydamu. OHH OepyTcs ¢ 3eMITH U OTpaXkaeTcs 00paTHO OT
s¢upa. [TockonbKy 3TOro 3pup MpocTUpaeTes ropaso AANbIIE OT 3eMIIH, YeM BO3IYX, CBETOBEIC IYIH PACTIPOCTPAHSIOTCS
TOpa3zIo Jaibllle, Ipex/Ie YeM OHU Bce OyayT oTpaxkeHbI 00paTHO. Korna oru mocturn npenena 3¢hupa, OHMA JOCTHIIH HPeIern
Teruia 1 cBera. Koria oHM JOCTHIVIN Ipejiesia Teruia ¥ CBeTa, OHH JJOCTHIIN OONbIIOro (HepeabHOro) Xoiona. JTOT XOIo
CBEpX TBEPJIBIIL, UeM CTalb, U 3TOT XOJIOJ JABUT Ha 3(GHpP U aTMOc(hepy C IIOYTH HEIIPEOJOTHMON CHIION U YIep:KUBAET UX
BMECTE.

Teneps, Koraa MbEI Pa300paINCh C BEPXOM BEIIIE, JaBalTe BO3bMEM JPyrue HaydHBIC JIETEH B U moiaeM B Hu3. CortacHo
9TOH JlereHsie, 3eMiIst Ha HeOONMBIIOM PACCTOSHUH OT MOBEPXHOCTH pacIuIaBiIeHHas Macca. OHa HACTONBKO ropsa, 9To OHA
pacIuaBisieT 1r000€e BEIecTBO. DTO pacIUIaBICHHAs Macca B IIEHTPE BPAIIAeTCs TOpa3/Io MEUICHHEE, YeM BHEITHSS Kopa, H
TOSIC, I7Ie OHU BCTPETSTCS TO MECTO, I7ie BO3HUKAIOT IPUPO/IHBIE CHJIBI M TaM, OISTH XK€, YIIPaBJisisi BCeMH, IPIIOKHI pyKy bor)

Ecmu Bce 3TH BBICKa3bIBaHUS NPEJCTABIAIOT CTHHY U ecnu Buxrop Lllaybeprep mpas, To 310 nenaet Hanty MaTs-
3eMiTr0, 3Ty OJMHOKYIO KaIlCylTy CBETa IIOCPEAH THMBI, TeM Oollee IparoneHHoH Uit Hac. UTo MBI gefaeM ¢ atMochepoi
OKyTBIBAIOLIEH HaIlly IJIAHETY U NMOAAEPKHUBAIOILYIO )KU3Hb OKPYKaIOILEH Cpelibl - BOIBL, JEPEBLEB U TEINIA, B PAMKaX KOTOPBIX
MBI XKHBEM H KOTOPOMY MBI 00sI3aHBI HaIlIeMY CyIIECTBOBAHMIO, 3TO CTAHOBUTCS BaYKHBIM, JKH3HEHHO BaXKHBIM
3HaueHue. VIMeHHO 3Ta creluanbHas cpefa, 1acT HaM CBET U I03BOJIAET HaM [IOPaXkaThCsl BCEH Kpacore, dyly, KOTopoe Hac
OKpyXKaeT ! UCIBITaTh, KAKOBA 3eMHAas XKH3Hb. [10 3T0i NpHYmHe yXyqImeHne 3arpsa3HeHns HeOeC CTAaHOBUTCS €IIIe OOMNBIINM
0eCTIOKOHCTBOM, HE TONBKO IS €T0 Ooliee HeITOCPEACTBEHHBIX TEIIOBBIX U KIIMMATHYSCKUX BO3AEHCTBHI, HO M 1T €T0 TIOTHOH
scHoctu. Ecii MbI HE9ero He OyneM menmaeM, ecinu He OyeM IeicTBoBaTh OBICTPO B 3 (heKTHBHO, TOra BOSMOXHO, CBET Ha
9TOH IITaHeTe OyIeT MEUICHHO U 0e3BO3BPATHO BHIXOAUTH HAPYXKy H BCS KH3Hb OyleT MyJHTEIbHO MOTYIICHA.



5.2 Connue, ucmounuk Kusznu

Buxkrop Ilaybeprep paccmarpuBaet ColnHIle Kak 00bEKT, OTBETCTBEHHBIH 32 MOAMMTKY 3eMITH - MaTepu-3eMIT — TaKHM
00pa3oM co3/aBasi HECMETHOE KOJIMYECTBO Pa3JIMIHEIX ()OPM JKI3HH, KOTOPhIE HACEISIOT 3Ty IaHeTy. Ero akTHBH3HpYyIonye
JIy4H KU3HHU IIPOHHUKAIOT CKBO3b aTMOC(Epy U YXOIAT TIYOOKO B 3€MITI0, YTOOBI pa30yquTh CIIIIyI0, maccuBHYyIo [IpuHIeccy
(97IEMEHTBI M BEIeCTBA 3eMJIH) ¥ CTUMYIUPYIOT HX B 3BOMIOLHOHHBIH Cor03. J{MHAMUYECKOr0 JBIKESHHUSI CUSIIOIIEH - JIydHCTON
9HEPrHH U OIIONOTBOpsoNMX sHepruit ConHua, HocuTenu nHdopManun (GopM-u3ITydeHHs) U CTUMYIISITOPBI ASSTEIbHOCTH,
JIOJDKHBI 3aMEJUTUTRCS Yepe3 BHEIIHNE WM BHYTPEHHee COMPOTUBIICHHE C IIENIBI0 N3MEHEHUS X CKOPOCTH M HHTEHCHBHOCTh
BHOpAINH 10 TAKOH CTENeHH, YTO OHU TapMOHUPYIOT C TEMIIOM BHOPAIMH TeIeph MEIICHHO, HO Bce Ooee YCKOPEHHOTO 1
Ooree CTUMYITHpYeMBbIe, BOCHIPHAMYHBEIC U ITACCHBHBIE CHIIBI KEHCKOro mofa. OHH JODKHEI JOCTHYb B3aHMHOTO YPOBHS
B3aMMOJZICHCTBHS, COCTOSHIE B3aNMHOCTH B TIOPSIKE, YTOOBI IMETh BO3SMOXKHOCTE O0BEAUHATECS IPYT C APYroM, IPUMEPOM
KOTOPOTO OBIIO MOKa3aHo B miase 4, puc 4.7 n 4.12. be3 3Toit MoauduKanuy uiy H3MEHEHUS B COCTOSIHAN 00eHX CHII, O3 HUX
He Oyzer pocra niu 3Bomonuu (paszsutws). Ho, Koria OHN HAXOAATCS B COCTOSIHUE PE30HAHCA, TPOMCXOIST BOCIIPOM3BOICTBO
U pereHeparys, 3eMiIsi-sHIeKIeTKa OINIONOTBOPSETCS 1 IIPOLECChl HHKYOAIHH, POKACHNE H HAYHMHACTCS POCT B TPEX
nsmepenusix. (in-cube-ation (- kyOe-u3iTyueHus) O3HAYAET PA3BUBATHCS B TPEX H3MEPEHMSIX).

Taxum 00pa3oM, BCIO KI3Hb MOKHO PACCMaTPHUBATH KaK Pa3BHUTHS Yepe3 B3aNMOACHCTBHE MY>KCKOTO H )KEHCKOTO
HadJaJla, SHEPTHH U CyIHOCTH. KaxpIil mMeeT cBoe 0coboe HaIpaBIICHHE HIIH OPUEHTAIHIO eHCTBHIT U NEeHCTBYeT
HEepIICHANKYISIPHO IPYT K Apyry. Kak sHepruu mpoTHBOMOIOKHOTO [T0/Ia, OHU TaKXKe HAIlOMHEHBI IIPOTHBOIIOIOXKHBIM, HO TEM
HE MEHee B3aNMOIOTIONHSIONIIM CBOMCTBAM M ITOTEHI[HAIBHEIM BO3MOXHOCTSIM, KOTOpPBIE (DYHKIMOHUPYIOT HA Pa3IHIHBIX
IUIOCKOCTSIX, KOJIEOIOTCS OT rpybOro Marepraa 10 TOHKOTO 3(HPHOro 00pasa, Kak ObLIO O0BSICHEHO B IIPEbIIyIIeit ITaBe.

3TO IyIbCHPYIONIHI MPOIece, KOTOPBIH MEHSETCS B 3aBUCHMOCTH OT BPEMEHH To/la U YIIIMHEHNE WIIH COKPAIleHUe
COOTBETCTBYIOIIHX ITyTeil Pa3BUTHS BBEPX-CHSIOIIIX 36MHBIX TOHKHX SHEPIHil M BHU3-UCXOSIINX COMTHEUHBIX, TaK KaK OHH
9epeyIoTCsl MY IPOTHBOIOIOXKHOCTBIO M CEPEJUHHBIM OT AU((EpeHIMPOBAHIS K HHTETPAIlui. 3UMOI1, KOTZa CyIIeCTBYET
BBICOKAsI COJIHEYHAs! aKTHBHOCTH (SIpKocThb) (OONBIINIT IPOLIEHT CHHETO U YIBTPahHOIETOBOIO CBeTa) U camasi HaubonbIuast
MIACCHBHOCTB HA 3eMJIe, ¢ HU3KUMH TeMIepaTypaMi U XOTOTHBIM SPKUM, OSIIBIM, COITHIIEM 3UMOH, PaCTUTEIbHOCTh HAXOMHUTCS
B COCTOSIHIH ITOKOSI I MHOTOE XXHMBOTHEIE YXOIST B 3UMHIOIO CIITUKY. B 3T0 BpeMsl Tozia BOCIIPON3BEIEHNE, OILIONOTBOPEHNUS 1
POCT CBOZAITCS K MEHAMYMY.

Ho BecHoii 1 sieToM, korna yron COoMHEYHBIX JTydell yBeTHINBASTCS, TEIUIOBAs HHTCHCUBHOCTH €T0 U3ITydeHHUs pacTeT
COOCTBEHHO H YIIBTPa(hHOIETOBOE N3ITyICHHE YBEIMYMBACTCS M CMEIaeTcs YIBTpa(uoIeToBbIi 1 HH(PaKpaCHBIA CIEKTP B
CTOPOHY KPacHOH YacTH CIEKTpa. JTO CTUMYITHPYET CITILYI0 3eMII0 ¥ BEICOKOUacTOTHasI 3Heprus ColtHIa CMATIaeTcs yepes
UX B3aUMHOE B3anMopeicTBue. [[efCTBYIO BIOIb X B3aMMHO IePHEHIUKYIIIPHBIX MyTel, BCTYMAlOT B COCTOSHIE B3aNMHOTO
pe30HaHCa U IIPOUCXOJNT U3THAHHE HEHY)KHBIX MPOIYKTOB 3TOTO SHEPTeTHIECKOro 00MeHa. DTOT BOXOOTBOA TO, 4TO BuxTop
Ilaybeprep Buae:n, kKak cOpachIBAOTCS BBIIEICHHBIEC BRICOKHE OUITONSPHBIC TOHKHE YHEPTUH, KOTOPEIE IIPUBOJIAT K TOMY, YTO
MBI 00BIYHO Ha3biBaeM ""poctoM”. TakiM 00pa3oM co3faHa TPEThe COCTABISIONIEE, IIOTOMCTBO OT OpaKa MEexX Iy MYXCKHM 1
KEHCKHM MOTCHIINATBHBIM BO3MOKHOCTSIM. 32 HCKIIFOYCHHEM KHCIOpOaa M BOIopoaa, Bukrop crpynmmpoBalt Bce H3BECTHEIE
SIIEMEHTHI M HIX COSMHEHMS MoJ 00mmei Kiaccuukanueii "KeHIMNHBL", XOTs HEeKOTOpPBIE, TaKhe Kak cepedpo, IMHK U KPEeMHN,
OBLTH HAIENCHBI OTIOBCKAMHY -OPHEHTHPOBAHHBIMH XapaKTePUCTHKAMH U MOTHOMOYMSIMH, TOTa KaK 30JI0TO, MeIb U
M3BECTHSIK ObLIN Ooliee OPUEHTHPOBAHbI K MaTepHHCKOMY (OHH OyxyT 06cyxaaTees 6onee noapodHo B miase 20). Bee atu
arIeMeHThI OH Ha3Bau “"carbones” ("KapOon niu “carbones™ most anmmiickast MHTEpIperalyst OpUriHaIBHOIO HEMELIKOTO
Boipakernst "Kohlestoffe" o6srano mumrercst Kohlenstoffe, nononaurenshbie e B aHIHIICKOM CII0BE IIEpecMOTpeHa U
pacupuiack cdepa npuMeHeHus: 00bIYHOro TepMuHa “yriiepox” ), uto OTPaXaeT npeobnagaHue yrnepoga v
"carbonous"- BelecTea B hOpMUPOBaHUN (PUSUYECKMX CTPYKTYP XKM3HU, PasfIMYHbIX OPraHOB XKW3HU 1 OPraHM3MOB
co3faHbl B yTpobe MaTtepu-3emmun. C TOYKM 3peHNs OHa OTHOCUTLCS K BOCTIPOM3BOACTBY Ay, [eTe HasbiBan eé
"BeyHon XeHwuHon" n * Bee - B3gbiMaHue". YTtobbl npuaate 3emne atot atpubyt, leTe, BAMMO 6bin 3HAKOM C
HEKOTOpbIMUK CBEAEHNAMMU O CuUIne nesutTalunn. KI/ICJ'IOpOD,, Cc ,El,perIZ CTOPOHHbI, BVIKTOp cyuTan My>XCkmmMm n HU3KOM
(bOpMOIZ COSTHEYHOM QHEeprmn, Bnas, Kak COJ'IHLI,e M KMCnopoAa B Ka4ecTtBe cpencrtsa, C NOMOLLBbIO KOTOPbIX 3Ty
XEeHLUKMHY, onyiogoTBopAnn, A0BEPAKOLL Y HEXHOCTb NOTEHLUN, OI'IJ'IOﬂOTBOpeHHOIZ, NOTOMY 4TO be3 COJ'lHLl,a He
6b110 6b1 XM3HM BoOOLLE, 1 6e3 "kocnopoaa - exygen " He ByaeT opraHMyeckoro pocta u passutus. Bogopog,
HaxoauTcAa B caMOoCTOsAATENbLHOM KaTteropumm, NOCKOJbKy BI/IKTOp paccMmartpuBaln ero Kak CyLllHOCTb B Ka4ecTBe
HocuTens BewecTsa, kucropoaa u KapboHa, yacto 3anuckiBan B uepornuduyeckomn popme Ha puc. 5.1. Ecnm mbl
CMOTPUM Ha MNP N3 KOCMOCa 3TO NOHATUE MMeeT AOCTaTO4YHO d)aKTOB, NOTOMY 4YTO Mbl MOXeM BUAOETb, YTO Halla
nnaHeTa, CoCTodLlanA Kak 13 "Kap6OHOB - carbones" n onnogoTBOpeHa KUCnopoaom, niaBaeT B OKeaHe
"HocuTenen" BOQOPOAHOMO rasa 3arnosHAILWEro BCE NPOCTPaHCTBO.
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Kak ynomvHanoch BbiLle, y KaXaou 13 aTux AByX NoTeHLUMarnbHbIX BO3MOXHOCTEN NPOTUBOMOSIOXHOIO nona
€CTb CBOSA COBCTBEHHAs XapaKTepucTuKa, OpUeHTaLMS UM OCb, NO KOTOPOW OHa ABWXKETCH B onpeaeneHHOM
HanpaeneHun. Tak ConHua oTuoBckas (MyXCckas) aHeprus pacnpocTpaHaeTcs BepTUKanbHO MO OTHOLLEHWIO K
noBepxHOCTN 3eMnu, Torda Kak MaTepuHcKas aHeprus 3emnu pacnpocTpaHsaeTcsl ropu3oHTanbHo. 3T0
"ropusoHTansLHoe NonoXxeHve", Ha caMoM Aene, 3aBUCUT OT MacwTaba, B KOTOPOM OHO Habrntopaetcs. B
MarneHbkom maclutabe ato 60koBOe pacluMpeHmne BbIrmMaauT MAOCKMM U NIIOCKOCTLIO, Toraa Kak,
paccmaTtpuBaemMasi no OTHOLLEHUIO K 3emrie B LiefioM, 3TO Ha CaMOM Aerne 1 KpUBonuMHenHoe u cdpepudeckoe, n
CBfA3aHa C onpegerneHHbIM 3axBaTom ABwkeHus. [oaTomy 3emnsa-anuekneTka onnogotsopseTcda ConHuem B
CEe30H Mynbcauui, My>CKne UMMynbCbl pacnonaraTcs nepneHankynsipHo K NOBEPXHOCTM 3eMmnn 1 BOMMoLakT
caM 3UPHbIN U CBALLEHHBIM akT couTus (puc. 5.2 6). Ero npuHumn paboTbl conoctaBmm, 1 He ycTynaet
ONI0QOTBOPEHMIO XKEHCKOM ANLEKNETKN MYXXCKUM crnepMaTto3onaos (puc. 5.2a) 1, He B KOeM criyyae He xenas
obuaeTb YenoBeyecknin MOMOBOK akT, NoXanyn, 3To ny4dnii cnocod o6bACHUTL 3TO NpoLecc.

AHarnorm4yHo NPOHMKHOBEHMNE MOMOBOro YneHa Myx4duHbl (CorHue) B xeHWwuHy (3emrio), aTo ero
nynbcupytoLlee ABUXeHe BOOMNb ocu (Bnepea v Ha3ad, BepHee cOaBnMBaHUE U paspskeHre), Npsamyto
(BEpPTUKanbHY) OCb BMNOCNEACTBUM NPEBPALLAETCA B ABWDKEHME NeprneHauKynsapHoe K Hemy; aanee B
chepuryeckyro AULEKneTKy, MPOUCXOAUT pacLumMpeHue aHeprum Matepun, nons 3eMnu, kak n cchepudeckoe
paclumpeHve Matku. Y nogen (U MHOTMX XXMBOTHBIX) POCT Niioga NPouCXoamT 60KOBLIM 3NMacTUYHBIM paclLuMpeHnem
BHELLUHMX TKaHEN, 8 UMEHHO: rOpU3oHTanbHOe ABWKEHWE, KOTOpOe MPOMCXOAUT, KOrda BHELLHe ucxogdiime
dopmMupytoLLIME SHEPrK AOCTUralOT PU3NYECKMX NPeaenos, pagnansHoro paclumpeHne. 3ateM oHu
pacnpoCcTpaHaTCS napannenbHO BHELLHeW NoOBEPXHOCTU. PaBHON cTeneHn npyMeHuMbl K 3eMre, Kak OBWKEHWS
3HEepruu Bbi3BaHO pacluMpeHnemM BHYTPEHHero AaBneHusi, B pesynsrate npeobpasoBaHMa KOMOUHUPOBaHHOMN
(obbeguHeHHo) aHeprum AByx NOMoB B hmandeckyto maccy Mmatepun (pebeHka).
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To ke caMoe OTHOCHTCSI K COMTHEYHOMY OIJIOZIOTBOPEHHMIO. B TeueHne 3MMHIX MECSIEB Te, COTHEYHbIE MYKCKHE SHEPTHUN
“ethericities” (3¢upHbIe 9Hepruu), KOTOpbIe HE MPEBPATIINC B PU3MUECKHUI POCT ITyTeM CIMSHUS C UX KOJUIeraMu-
KEHILMHAMH, TIPUCYTCTBYIOIIME B BEPXHUX CJIOSX 3EMIIH, MPOJODKAIOT BHYTPEHHEE IIPOHUKHOBEHHE M CTAIKHBAIOTCS C
9MOPUOHATBHBIMH JKEHCKUMH SHEPTHSIMH, JISKAIIMMH TTyOOKO HIDKE OBEPXHOCTH. 3/1€Ch UX COI03 JIaeT Hauajo K
Pa3MHOXEHHIO BOCIIPOM3BOJICTBY SHEPTHiA, KOTOPBIE CIIOCOOCTBYIOT M IIPOM3BOAT POCT LIBETOB BECHOM. Tak Kak 9TOT mporece
OIIOAOTBOPEHHS! IOBTOPSIETCS TIOCTOSIHHO, TOYTH HEMPEPbIBHBIN OT COJHIIA U IBIKETCS BBEPX, MYJIbCHPYIOIIHMIA TOTOK
marepurckux ppykrureHos (fructigenic) u xBamurenos (qualigenic) B MaTepuro UCXOMANMIMX U3 [IEHTPA, KOTOPbIe 00pasyroTcst U
KOHIICHTPUPYIOTCs Ha moBepxHocTh 3emiu (puc. 5.2 6, B, T 1 €) obecrieurnBasi TBOPYECKUH UMITYIIbC 171l BO3OOHOBJICHHS POCTA.

VMeHbluas UX 0 caMOi IPOCTOi (hOPMBI, IMYTH, 3a KOTOPBIMH CISAYIOT 9TH JIBE d(HPHbIC SHEPIUH, MOIIU OBITH
npencrasnensl Kpecrom (puc. 5.2f), cumBonusupyst obnaropaskusaroliyio TBopueckyto cuity Beano Cosunaroniumit Pazym
(Bsiciuuii Pasym, TBopsiiuii) B MaTrepHaibHBIX U B HEMATEPHAIBHBIX H3MEpeHMsIX. Korna CBIIEeHHNK AeaeT KPeCTHOe
3HAMEHHE BO BPEMsI MECChI, HAIIPUMeP, TIEPBBIi KECT CUIIbHBIH, OT00CH JIE3BUI0 HUCXOIIEE IBIKEHHE PYKH BHU3,
OTpa)kaeT OCHOBHOW HHCXOZSIIHI UMITYIbC OmtoforBopernst CoHIa. 3areM CieayoT Ooree MsIrkne, Iiockoe 60koBoe
JIBIDKEHHE JIaJIOHH, KOTOpast IIOBTOPSIET TOPU30HTAIILHOE JIBIKEHHE JKeHCKol sHeprun dpykrurenos (fructigenic) (momykpyr).

Ha ¢dusnueckom ypoBHe, 11000€ COBOKYIIICHHE (COMTHE) MEKLY MY)KUYHHON 1 HKEHIHHON JOJDKHO OBITh O4eHb
CBSILICHHBIM JIefiCTBHEM, YTOObI HUKOI/Ia He OBUIO yXyAIISHHs B Ka4eCTBe, KaK JUIsl CYLIECTBA C HPOTHBOMOIOKHBIMH 3apsiIaMu
Y [OTEHIMAJIOM, B MX HCTHHHOM, BO3BBILICHHOM COIO3€ YMa, JYIIH U Tela, My)K4HHA 1 )KSHIINHA BBITOMHSIOT OyHKIHIO
npennmcantyio Beurno Cosuparornm Pasymom (Bbiciuuit Pasym. TBopsiiuit) 1uist coneiicTBUs MaTepHabHOI )KU3HH 1 Goree
JIyXOBHOTO Pa3BUTHs Ha 3TOH IUIaHeTe. B caMOM BBICOKOM CMBIC/IE U BBIIIOIHEHHE ITOTO CaMOro OJIM3KOro COk3a, YTo ABa
YeJI0BeKa MOTyT 00paIarhest B boykeCTBEHHBIE CYIIHOCTH CaMOOTBEPIKEHHOTO M3IUSHUS Ha (DH3HYECKOM IUT1aHe ObIThs, HOO
4epe3 CMEIIMBAHKS UX XapaKTEPHBIX SHEPIeTHUECKHX CYIIHOCTEH, U Be4Has! yp-IIPOU3BOHAS HCKPa HOBOM YKHU3HHU MEPBOM
BTsIrMBaeTcs B Oyayiiee. CHMBOI KpecTa MpeAiiecTByer Xxpucruanctay. To 4to Oonee paHHHE HAPO/IbI IOHUMAITH TTyOOKHe
TaliHble 3HAHUS ITUX JIBYX aKCHAJIBHO MPOTHUBOIIONOKHBIX BIKEHHH MOTYT ObITh IprurHON Kpecra, yke 1aBHO cuuTaics u
HE TOJIBKO OBUT CHMBOJIOM TyXOBHOT'O COBEpIICHCTBA, HO TAKXKE M BO3BBILICHHOr0 Opaka Mex/1y 1yxoM (OTHoMm) u
Mmarepuu (Marepu).

JKenckast mpupoza GH3MUecKOro BeLIecTBa Jajee MOATBepKAeHa TeM (haKTOM, YTO ITH JBa CIIOBA MaTepusi U Matepual,
00a NMEIOT CBOM KOpHHU B JIATHHCKUM CIIOBOM MarepuH, O3Havaroee Marb. Takum 00pa3oM, Bce HU3NUECKUE AIEMEHTHI B
71060# (hopme (32 UCKITIOUEHIEM KHCIIOpOJIa U BOOPO/A) MOKHO paccMaTpUBaTh Kak MOTOMCTBO CyIIHOCTH "Marepu-3emit 1
M0ITOMY, BPOXKACHHO MaTepUHCKU-OPHEHTUPOBaHHbIE. DTO 00BsICHsET Gosiee NomHbIM moHsiTiHeM Buxrop Iaydeprep
"MartepHsi-BelecTB", U3 KOTOPBIX MOTy4arOTCs Bce (M3UUECKUE CTPYKTYpPBI, BCE HOBBIE )KUBbIE CyIIIECTBA, IPUXOAAT B KU3Hb
4epe3 Opak MEX/y ITHM dJIeMEHTapHBIM BEIIECTBOM M OCEMEHHMBIIEE IyXOM (JIyX C IIOMOIIBIO0 MaTepHH CO3/aeT CyIIEeCTBa,
HPEAMETHI U T.J1.), IPEUMYIIECTBEHHO C KHCIOPOIOM.

D70 JaeT HaM NOHMMAaHKE TOrO, YTO Ha CAMOM JIejIe €CTh OrOHb. Takike CBS3aHHBIH C JyXOM, 3TO - OJIMH U3 YEThIPEX
TalHBIX, AIXUMUYECKHX HIEMEHTOB, 3eMJIsl, BO3/IyX, OTOHb M BOJI, M HA NPOTSHKEHHH BEKOB NMPUPOJA IUIAMEHH JABHO OblIa
[PEIMETOM MHOTOYHCIICHHBIX HCCIICIOBAHUM 1 CIIEKYISIIMNA KaK XUMHKAMH TaK U aJIXUMUKaMu. YacTo MpUIMHChIBAIOTCS
Gbysxmy ounieHns, Gpusndeckuii 3p(HekT OrHs COCTOMT B TOM, YTOOBI yMEHBIINTh JaHHOE BELIECTBO JI0 €r0 IEMEHTapHBIX
COCTaBIISIIOIIHX, K M0 MaTEPHHCKHUM IIOTEHINAILHBIM BO3MOKHOCTSIM, B IPOLIECCE KOTOPOTO, C 9TOH TOYKH 3PEHHUSI, MOXKET
OBITh OMICaHa Kak “1e-0MIof0TBOpEeHH e, @ UMEHHO BBIBOJ] OTLIOBCKOH ITOTEHIIMAIBHOI SHEPTUH. DTO TAKKE MOKET OBITh
MHTEPIPETHPOBAHO KAK YHHUTOXKCHHE HIIN OCBOOOXKIeH!E (BBIITYCK) yXa M3 MaTepuH, CBET B KOTOPOTO elle Pa3 MpOSIBISIETCS B
(opme mamMeHH, BbUICTAOIIMX ICCEHIIMHU OlyXOTBOPEHHUSI OCBOOOKIAIOTCS OT YASPIKHUBAIOIIEr0 MaTepHalia i BO3BBILIAIOTCS
ele pa3, 4To0bl BOCCOSIMHUTHCS CO CBOMM JyXOBHBIM UCTOYHHKOM - COJHIIEM.

Yro0BI BEpHYTHCS K TEMe, 3aMETHM, MIMEHHO 3TH jkeHckue (pykrurens “fructigenic” u "ethericities" (tonkune a¢upHbie
9HEPIHH) B UX PacTylllee XKeJaHnH HalPaBIeHHas Hapy)Xy CIHPaib K OIUIONOTBOPEHUIO, KOTOPasi IPUBOIMT K TeHEepaLuu
9Hepruu JieButaluy. Ha ux BUXpEeBOM MOIbEME 9TH CHIIBI, KaK 3BOHOK Juisi cOopa Matepun. TakuM o6pa3oM, OHH HecyT
OTBETCTBEHHOCTH 32 PAaCLINpeHHe 3eMITH-SIHLIEKICTKH, YbE TabHEefIIee IBIKEHNE HAlPaBICHHOE HApY)Ky CACpP)KHBACTCS
TIPOTHBOIONOXKHOI crtoil COMHIIA, KaK COMHEYHBII CBET 1 aTMOC(epa. 3eMIIst OKa3bIBaeT YMEPEHHOE JABJIEHHE OKOIO 4Kr/kM
a Comune npubmmsurensao 10,683 Tors/v’ mmm 14.721bs/in® (ysT_crtel Ha 1oiiM), GOIBIIOH YaCTHIO KOTOPOii COCTARIIIET
Bec BOASIHOIO napa. CTeneHpb HACTOSIIEro quaMeTpa 3eMITd Hild 00XBaTa MO3TOMY PE3YJIBTaT IOCTHKESHHUSI HEMOCTOSHHOTO
COCTOSIHHSI PABHOBECHST ME)X/Ly STUMH IIPOTUBOHAIPABICHHBIMHI CUJIAMH. DTO MEPEKINKASTCS C YTBEPXKICHUEM U3 BTOPOH
LIUTATHI BBIIIE, B KOTOPOH ObLT OMMCAH BEIUKUH XOJIO/ IPOCTPAHCTRA!

(310t X010 TOpa3 KO GoNee TBEpIKE, YEM CTajlb, M OH JaBUT Ha 3(HpP U Ha aTMOC(Epy C IIOYTH HEMPEOAOIUMON CHIION U
YIEPKHBAET HX BMECTE.)

Ecnu, neficTBUTENBHO, BBILIE YIIOMSHYTOMY OTPOMHOMY JaBIICHHIO HA CAMOM JIENe COPOTHBIISIIOTCS CHJIbI JIEBUTAIINH,
HPOTHBOACHCTBYET Kak yrBepxaan Buxrop Ilaybeprep, 4To OHa MOXKET pacpoCTpaHsAThCs Ha Beex (mpearonaras Booouie Ha
BCE) MPEIIIONaraet, 4YTo B COOTBETCTBHUH CO BCEMH JPYTMMH LIAPOBU/IHBIMH KJIETOYHBIMH CTPYKTYpaMH, 3emist Oosee mosnast
(xaK BO3IYIIHBIH Iap, BHYTPH IIYCTO, BO3IAYX), YEM MbI ceiiuac 3HaeM, KOTopast MOKeT ObITh MPHYHUHOM, TOYEMy OHa
PE30HUPYET, KaK KOJIOKOJ, KOT/1a MPOMCXOAAT CeCMHUEeCK e sIBIeHUs (3eMisiTpecerne). TBepble Tela He CIOCOOHEI
pe3onnpoBath. [10100HbIH, O4eBHIHBIA 1 HEOOBSICHUMBII pe30HaHC ObUTH Takke 0OHapyxeH Ha JIyHe BO Bpems JIyHHBIX
HOCaJIOK.

B cBoux paborax Bukropa Taxxe cceinaetcs Ha Pur-Bene, camblif ApeBHNMI 1 caMbIi BaXKHBIH 13 9eThIpex Ben B
COCTaBE CBSILICHHBIX MICAHKI HHyN3Ma, B KOTOPBIX OIHCAHBI BO3IYIIHbIE OOH, KOTOPBIE BEIUCH C OMOLIBIO JIETAIOIINX
MalIlIMH Ha3bIBaeMbIX "BUMaHbI". OH MPEAIoNaraer, YTo He TOIBKO 3TH MAIIMHbI [IMTAINCh SHEPTHel JICBUTALIMH, HO U TO YTO
CHJIBI MIMIUIO3MH U JISBUTALIMK OBLIN TAK)Ke M3BECTHBI KperaM ATiaHTH bl Kpome Toro, 0HO GbUIO JOCTYITHO Yepe3 UX



nepeBo30yKIEeHHS OT TyXOBHOCTH, YTO ITEPBHIH B3PHIB ATIIAHTH/EI OBLT B HeOe, BBEPXY OT MOBEPXHOCTH 3eMIIH, IPEX/E YeM
e¢ oTOpocuia cria JIEBUTAINH, PACTIANIICH IS CO3aHms OacceiHa, I/ie B HACTOSIIEM BPEeMEHH HaXOMUTCs ATIaHTHISCKUH
okeaH, uTo npuBeno k Bemxomy [ororry roBoputcst B Berxom 3aBere u Mudax qpyrux HapojaoB.
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3aCITYXKHBAIOT, 4TO OBl HA3BATh MX MIMEHAMH CTOJHIGI, KaK M OCTAJIBHBIC IUIAHETHI, KOTOpEIe OBIIM HA3BaHEI B UECTh OOTOB.
2. PykoBojictBo 1o Hayke: 1 dusmueckux Hayk Mcaak Asumos, masa2, crp.88, Dxemo, Harmondsworth, Axrmmst.
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CIIIA, 1984, ISBN 0-86540-274-0.
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8. Tom 2, ¢.50: [le Bopce, Mapuna [lens Peit, mrar Kamadopaus V. C. A. ISBN 0-875516-085-9.

6 ATMOC®EPA 3EMJIN

6.1 ammocghepa

JlaBaiiTe Tereps OIMyCTUMCS Ha 3eMITI0, KaK 3T0 OBLIO, U HCCIISAyeM IUIAaHEeTy, Ha KOTOPOif MbI XKuBeM. MBI BUIHM, KaK
KW3HB, IBIDKCHNE U SHEPTHS SBIISIOTCS CHHOHUMAMH, I03TOMY, 9TOOBI CYIIIECTBOBATh HA HAIIEH IUTAHEeTe, KaK U BE3NIE,
BIPOYEM, JOIKHO OBITH MHOTO IIPHPOAHBIX MPOLECCOB U (PYHKITHIA, KOTOPBIE CIIOCOOCTBYIOT KOHIIGHTPAIINH SHEPTeTHIECKOH
MaTpHIIB], B KOTOPOI MOXET pa3BUBaThcs (pusmdeckas xu3Hb. CormacHo Buxropy Illaybeprepy oHI co3naHbI
"OpHrMHANEHBIM ' IBIDKEHHEM 3eMIIH, TaK KaK OHA BpAIaeTcst BOKPYT CBOEH OCH M PacIIpOCTPaHsSeT CBOM OMO-MarHUTHEIE U
OHo-3MeKTpHIecKUe SHepTHH depe3 ceds 1 Bo BpeMs e€ 365,26 qHeBHOTO opOHUTANBEHOTO Baabca BOKPYr ComHIa.

Bonpekn obmenpuHITOr0 MHEHHS 3eMIIS He SIBISIETCS HAa CaMOM Jelie TIPaBIIIBHON C(hepoi, OHa cierka
CILTIOCHYHYTA. To eCTh, eCTh HEeOOIbIIOe YIITyOIeHHe Ha IIOocax. B cOOTBETCTBIN ¢ IydIIMMH H3MEPEHUSIMI HOTSAPHBII
nmuamerp cocrasisier 12, 639. 648 km, u sxkBatopuanbHbIi auamerp, 12, 682. 176 kM, npuuem sxBatop Oombiie Ha 42,688
KM. B cBs31 ¢ feficTBreM HEHTPOOSKHBIX CHII, EHCTBYIONIYIO Ha OOIBIIYI0 Maccy cymr CeBepHOro IOTymapHs, BEITHPAET
HEMHOTO OOMBIITe BEIIIe DKBATOpa, UTO JeIaeT IUIaHeTy B (hopMe Iy, I0JKHOE MOIyIIapue SBIsercst Oornee "“pe3kiM
3aKpyIIIEHHBIM OKOHYaHHEM. JTO 3((EKT BHITECHEHIS CMEIICHHOTO IIEHTPa THKECTH 3eMIIN HEe3HAYNTEIIBHO K CEBEpy OT
HCTHHHOTO IIEHTPA, IPOU3BO/ TaK Ha3biBaeMble "Konebanms Yanmiepa”, kotopble cponHu KonebaHuo Bonuka. OxuH 060poT
sToro konebanus 3aHuMaer 26.000 net u B mpomecce BEI3EIBACT H3MEHEHNE HAKJIOHA OCH 3EMITH K IUTOCKOCTH SKIIUITHKH,
IUIOCKOCTH, B KOTOPOI BpaIlaroTcs Bee IIaHeTs! BOKpyr COMHIA, JexkaT, 3a HcKimodeHneM [LryToHa.

Buxrop paccmarpuBan 3eMiro Kak jKHBOH OpraHH3M, CYIIECTBO, oflapeHHoe pazyMoM. CioBo "Opranmsm™ camoM femne
TIPOMCXOMUT OT MOHATHS ApucTorens "OpraHoH", 9To 03Ha4aeT "MHCTPYMEHT pa3yma’. DTo OpocaeT HOBBIH CBET Ha BCE, YTO
MBI CUHTaeM OPTaHWYECKHM, B TOM, IJIe BUIHBI Bce (pU3MUecKue (GOpMBI, UTO SBISLETCS CO3AAHIEM yMa MIIH YIIOPSI0UYCHHOTO
npuHiuna. Kak ogymesnensoe ()KUBOE) CyIECTBO, 3eMJTS JBILINT, MYJIbCHPYeT e€ NMPUHIMINAIBHO KEHCKast SJHEPIHs,
HalpapJIeHa HapyXy B TApPMOHUH C €€ BPAIlleHHEM U B OTBET Ha YHEPTHIO, Morydaemyro ot ComHia.

OTa KOHIENIHS JbIXaHKe IIaHeTs! He HoBa. CitoBo "ATMmoctepa™ i CBA3aHHBIX ¢ Hell TOHATHS HHTEPECHO U IIPOUCXOAUT
B "acTHOCTH 0T JlpeBHerpedeckoro u CaHckpura. M3 anrmmiickoro croBapst Oxcdopaa Mbl 0OHAPYKHBAEM CIICIYIOIIHE
3HAYEHNUs], MHEHHE U JaHHBIE, KOTOPBIC NMEIOT OTHOIICHHE K 00CYKICHHUIO, 9TO cirefyeT. CIoBa KUPHBIM MIPA(PTOM JOHKHEL
00paTHTh BHUMaHUE HA YUTATENS K UX JaNbHEHIIeMy 3HAYeHHIO.

Atmoccepa
'PEYECKUH SA3BIK: ATMOS = Ilap
C®OEPA = lap.
CAHCKPUT: MUPOBAS AVIIA = [Ipixanue

CTAPBII BBICOKMIA HEMELIKUI SI3bIK: ATUM = [Ipxanue



1) chepounnanshas razoBast 0607I04Ka OKpyKarolias Jiroboe HebecHoe Teno. Ha3parne GbU10 IPHIyMaHO TS KOJbLA HITH
ceps (1rapa) napa wim “napooGpasHOro Bo3ayxa’ KOTOpbIH Kak "mpe/noiararor " ObIT BBIIOXHYT M3 Teja IUIAHEThI, U Kak Obl
OBLT 9aCThIO €€, YTO BO3AYX caM II0 cede Bo3LyxoM He ObuT. OH OBLT pacHIMpeH Ha JaCTH OKPYXKAIOIIETO BO3MyXa, 3aHATHIM UM,
WIIH TTPEATIONIOKHUTENBHO, YTOOBI OBITH B IF0OOOM ciydae "B npenenax chepsr” mianers! (Ouumnic 1696) n Hakoer, ¢
IPOIBIDKEHUEM HAYKH, BOOOPaXaeMoil OrpaHIIEHHOH 00pa3HOH OKpY)KaIomel Cpembl 3eMIIH, WITH APYTOMY IUIAaHETHOMY HIIH
3Be3aHOMY Teny (JIr0ombITHO, YTO epBoe ynomuHauue 06 armocdepe JIyHsl, B HacTOsIIIee BPEeMsi CUUTACTCsI, YTO TaM HeT eg.)

2) 1677 Ilnor: D10 TOHKOE TEJIO, YTO CPa3y ke OKPyKaeT 3eMITI0 U HATIOITHEHA BCEMH Pa3IMYHbIMH BBIIOXaMH, U OTTyla
M3BECTHO IO Ha3BaHUEM aTMocdepa.

3) 1751 Yambepc: Cpenu HeMHOrnx U3 Ooliee TOUHBIX OMMCAHM, BO3IYyIIHAS arMocdepa orpaHi4YeHa TAKUMH YacTIMH,
HauMHasi OT 3eMJIH, OT KOTOPOH MOJTy4aeT Hapsl U HCHapeHus (BbIJOXHM) U 3aKaHYMBACTCS TaM, rie npenomisiercs: ceer ConHia.

4) 1867 3. IEHNCOH ("ActpoHomust 6e3 Maremaruku™): armocdepa 3eMii yMEHbIIASTCS TAK OBICTPO B IUNIOTHOCTH, YTO
MOJIOBHMHA €€ Macca HaXOAUTCS B Ipefienax 3,5 MM HaJl ypoBHeM Mops, ¥ Bbimie 80 MIIb He MOXKET OBITh IIPAKTUYECKU
HHKaKoil aTMoc(epsl.

5) 1881 Crokc: B conHeunoit arMochepe NPOUCXOIUT OXJIaJCHUE BBEPXY.

6) 1727-51 Yambepc: Armochepa Teeproe u [locnenosarensroe Teso, cBoero pona chepa, 00pazoBaHa HCIAPEHHUSIMH, WITH
MEJIKIMH YaCTHULAMH (KOPILYCKY/IaMH1) M3JTy4eHHUSIMH U3 HUX.

7) 1871 DmepcoH: YeoBeK He JOMKEH UIATH TYIa, 1€ OH He MOXKET HOCHTh €T0, BCIO chepy T OKpYKEHHE ¢ CO00i, a He
TeIecHOe, HO aTMOC(EPHO.

XOTs HEKOTOpHBIE M3 ITUX [UTAT HOAUESPKUBAIOT HEKOTOPHIC 3aMEUaHus, CACNaHHbIe B IpeAbIayIIei rase o ConHie, B
OCHOBHOM OHH yTBEpIKAAIOT, IT0-BUIUMOMY paHee MHEHHUE, YTO 3eMIIS SBISCTCS )KUBBIM OpPTaHU3MOM, a IMEHHO CYIIIECTBOM,
kotopoe asrmut. [IpocMorpes 13 KocMoca, aTMocdepa cama 1o cede MOKET TAKXKE PACCMaTPHBATHCS KaK KHU3HEHHAS
AMHHOTHYECKas! XKUAKOCTh, KOTOpast OKpyXaeT 3eMiTto 6epeMeHHyI0 KHU3HBIO, B KOTOPOH OHA IIaBaeT M KOTOpast Orpaxaer eé
OT HOTEHIMANEHO pa3pymHuTenbHbIX cut Comana 1 Kocmoca.

Korna 3emirst 611a BriepBhIe c(hOpMUPOBAHA, IPEIIIONIOKUTEIBHO U3 PACIIABIEHHOH MacChl KOHEHCAIlH Ta30B, OHA,
KaK IOJaraioT, ObUIa MOTHOCTEIO MTOKPBITHI BOOM, /10 CYIIN B KOHEYHOM HTOTE KOTOpast IT03ke Bo3HHUKIA. Kpome
BYJIKaHMYECKIX BBIOPOCOB, B OCHOBHOM 3TO "mapoobpa3sHast arMocdepa”. B cBs3u ¢ TemnoBbM 3¢ heKkToM, B3aUMOACHCTBIEM
COITHEYHOTO CBeTa M aTMoc(epbl, BoJa IOKPHIBABIIast HOBEPXHOCTH 3eMIIN ITOCTEIICHHO HCIApsIIach U CTala paccesiHa B
aTMoc(epe, B KOHETHOM CUeTe IIPOHU3OIILIA 3apsiIKa aTMOC(EPHBIX CIIOEB C ITapaMy BOIBI, XOTS, TIIaBHBIM 00pa3oM B
Tpornocgepe KoTopasi pacrpocTpaHsIeTcs Ha BEICOTE OKOJIo 6 KM Haj moirocaMu 1 Beimre 18 kv Ha skBatope. ITo moxmamy X.J1.
IMenmana, "BoHO MK (KPYTOBOPOT BOIBI B MPHpOJE)'™, BOAA HMeeT HAMGOIBIIYIO TEIIOEMKOCTh H3BECTHYIO CPE/IH
xuakocredt (= 1), a Taoke HMeeT HanOOIbLIYIO TEIJIOHPOBOIHOCTh U3 BCEX JKHU/KOCTEH, B TO BpeMsi KaK JKele30, KOTopoe
ObICTpO HarpeBaeTcs U OBICTPO OCTHIBACT, IMEET HaMHOTO Oornee HU3Kyro Termnoemkocts 0,107.

"E€ 6onbImas TeII0EMKOCT O3HAYAET, YTO PH HATPEBAHHIH 3aJaHHON CKOPOCTEIO TEIUIOBOM YHEPTHEH BOIBI,
TeMIIepaTypa JaHHOH Macchl BOABI OyIeT pacTH MeUICHHee, YeM TeMIIepaTypa U3 Apyroro Marepuana. 1 Haobopor, kak
3aTlaceHHas TeIIOBas YHEPTHs BEICBOOMKAACTCS TeMIepaTypa IOHIKaeTCst Oonee MeyIeHHO. "

Brarogapst BEICOKOH TEIMIIOEMKOCTH U €€ CIIOCOOHOCTH COXPAHSATH TETUIO, BOISIHOM Map MOCTEIIEHHO MOMIONIAST TEILIO
CorHIa, ¥ TeM caMbIM MOTHUMAI 00N ypOBEHb TeMIIepaTyphl. [10ToMy 4TO OHa IOMIONIAET TEILIO CHiIbHEE B MH(pakpacHOM
CIIEKTpE U ABISIETCS PO3padHbiM st (T.e. HezaBrcuMOCTh OT) yabrpadoNeToBOro CIieKTpa, B TSUSHHe HOYH, KOIJla HeT Terlia,
MIOTEPH TeIlTa CBEIeHbl K MHHIMYMY. Eciii ObI BOZIa He MMena 3Ty CIIOCOOHOCTb, ecir ObI He ObII0 3Toro Oythepa U3 BOASIHOTO
mapa, He CyIIecTBOBaJIO ObI, TO 3eMIIs OcTaBajiach ObI XOMOMHOW, Oe3KU3HEHHOH U OectuionHol. Boma, mepBoHavanbHa B €€
napooOpasHoii popMe, MOITOMY OTBETCTBEHHA 3a MOSIBIICHUE BCEH KHU3HMU.

Korna BonsHOM map gocTuraeT OONbIION BBICOTE, TO CTAHOBUTCSI HACTONTBKO Pa3peEeHHBIM, YTO OH pasjiaraercs Ha
COCTaBIISIOIINE €TO aTOMBI KHCIIOPOAa ¥ BOAOPOIA IO ISHCTBHEM CHIIBHOTO YIIBTPadHONIeTOBOrO H3mydeHus. bymyaun 6omnee
TSDKETIBIM SJIEMEHTOM, KHACIIOPOJI 3aTE€M OITycKaeTcst 00paTHO Ha 3eMITI0, B TO BpeMs Kak OoJiee JIETKHe aTOMbl BOIOPOIa
TMOBBIIIAKOTCS, YTOOBI BOCCOSMHUTHCS C TAKMMHE K¢ atoMaMu (POBHEI) B KocMoce. Tereph OT/IeNIeHHBIN OT BOIOPOLIa,
KHCJIOPOJ TIOABEPTaeTCs BBICOKOMY YPOBHIO HOHU3MPYIOLIETO M3ITyIeHHUS MOCPEICTBOM KOTOPOTO TEIepPh OTIEIbHbBIC ATOMBI
KHCIIOPOA O0BEIHHSIOTCS ¢ MONEKyIApHBIM KicnopogoM (O%) B amtorporayio hopmy kuciopoxa, O Ml 030H, KOTOPHIit
OTBEYaeT 3a MOMIONICHHE HHOTO OITACHOTO YPOBHS YIIBTPa(pHOIETOBOTO N3TYIECHHS, IPOLIECC, KOTOPBIA MMEeT KU3HEHHO
Ba)KHOE 3HAYCHUE JUTS BCeil )KHU3HU Ha 3emite. B pesynbrare 4ucThIid YOBITOK BOIBI. YUeM OoibIie KOTHIeCTBO BOASHOTO
napa romnasiaer B arMocdepy uepes meperpes, B pe3ylibrare Ype3MepHoOi BBIPYOKH JIECOB, TeM OOINbIIIe IPOBOIAPYEM
MOCIIE/YFOLIYIO YTPATy; IIOTEPH JCHCTBUTENBHO, KOTOPhIe HUKOIA HeMb3s Oyner BocctaHoBHTH (cM. crp. 121 u 123).

UYro ommryaeT BOIY OT BCEX IPYTUX XKHUIKOCTEH, (haKkTop, KOTOPBIi OyneT o0cyxkIarees Oonee monpoOHO, SIBISIETCS Tak
Ha3plBacMasl "aHOMAJIbHA TOYKa' I "'TOYKA aHOMAJIBHOTO PACIIMPEHHS ', TO €CTh, 00bEM BOJIBI HE YMEHBIIASTCS HEMTPEPHIBHO
¢ yBeNM4eHreM xonoza. E€ moseneHe sipiusieTcsi aHOMaTbHBIM, U, CJICI0BATEIFHO TEPMUH "AHOMAIBHOE pacIIupeHue Wil
"aHOMaJIbHAS TOUKa'. DTa TOYKa “pa3BOpoTa” JOCTHTraeTcs, KOra Bojga JOCTHTaeT CaMOi HauOObIIell IIIOTHOCTH 1
SHEPreTHIECKOT0 HACBIIEHHUS TIPH Temrieparype +4 ° C, Hike KOTOpOl OHa B KOHEYHOM UTOTe KPHCTAILIH3YyeTcs Kak jen npu 0
° C, B mpoliecce O4eHb IIOMOIIIH TaK Ha3bIBaeMbIe "MPUMECH KOTOpPBIE MMPHUCYTCTBYIOT, KOTOPBIE 00ECTICUUBAIOT SAPO BOKPYT
KOTOpOro o0pasyercs jea. JpyriuM BaKHBIM (PaKTOPOM BOZBI SIBIISIETCST OHA - AUIEKTPUK. OCHOBHOE TUISKTPUIECKOES
3Ha4eHue (EHHOCTh) HEOOXOMMMa JIJIsl pacuera BCeX NPYruX 3HAYCHHI Ha OCHOBE JMAIICKTPHICCKOM POHUIIAEMOCTH BaKyyMa
U eCTh BayKHOe 3HaueHue = 1. J/[uanexrprdeckast MPOHUIIAEMOCTh - CTEIEHb, 10 KOTOPOTro MOYKET IPOMTH Yepe3 BEIECTBO HITH



IpOOUTH MEKTPUIECKUH TOK W 3apsan. KpoMe Bakyyma, TUAIEKTPUK MOXET OBITH CIETAH U3 AEKTPIIESCKH HEHTPaIbHOH,
IPOMEKYTOUHOH MEMOpAHEI, pa3IeNSOIIIH TOIOKHUTEIbHBIEC ¥ OTPULATEIbHBIC MEKTPUIECKIE 3apSbl, TO eCTh
HETPOBOJSIIEE BEMIECTBO, TAKUM KaK TBEP/BIHA mapaQuH.

3HaYEHHeM JIEKTPHUECKOi TIOCTOSHHOI YHCTOl BOMBI (IMCTHILTHpOBAHHAS BOa) cocTasiser 81 (= 9%) n,
crenoBarenbHO, 81 pa3 6onee rddexrrBHa, Kak pa3aennuTens 3apsAA0B, YeM BaKyyM M ITOYTH caMast BEICOKAs! JUAIEKTPUIECKOe
3HAUeHHe eCTh 1 MM’ dHCTEHIIeH BOIbI IIPH KOMHATHOM TEMIIepaType, IS CPABHEHHs HAIIPHMED, METHBII IIPOBOJ HMeeT
3IEKTPHUECKOE CONMPOTHBIICHHE PAaBHO 1MM’ mumHHOM npoBoxa, 15, 000, 000 k. Takum 0GpasoM, OHa 06/IaTAET OrPOMHBIM
BPOXKJICHHBIM COIIPOTHBIICHIEM K Iiepenade 3apsana. Yncras Boxa OyaeT TOIBKO 3aMep3aTh IPH TeMIlepaTypax okoro -40 ° C
i B obnakax oxono -10 © C, 9To omsATh-Tak|, BayKHEHIIMe CBOHCTBA, Kak MBI yBIIUM Ho3ke. [1o cpaBHEHHIO ¢ TeMIlepaTypoit
-273.15 ° C (= abcomorHoro nynst wim 0° KenbBrHA), IPEANIONIOKUTENLHO CaMasi HU3Kask TEMIIEPATYPE, KOTOPYIO MOKHO HAWTH
B J000#1 Touke Beenennoit, Temmepatypa 0 © C, mimu Touka 3aMep3aHUs, OTHOCHTEIHHO TEIUIasL.

Jlexxut npubmusutensHo Mexay +40 ° Cu -10 ° C, nmama3oH TeMmeparyp B KOTOPOM MBI XKHBEM, HE OUCHb
OombImoit. PaKTHYECKH 3TO — 110 ITHPHHE JOBOJIBHO y3Kast HOOCKa MEXIY KPaHHOCTSIMH, K KOTOPOH MBI OOBIYHO HE
noxsepraeMcs. Hamr auana3oH felicTBys, Hallle )KU3HEHHOE MPOCTPAHCTBO, TaK CKa3aTh, JIOKHT B Ipeellax BEPXHUX U Oomree
HI3KHX IPaHUIAX TPOIochephl, HEOCPEACTBEHHO cTpara wiH "cepa’ B paMkax obmel arMocdepHoi 000I09Ky 1
ompenernseTcs TEMIIEPaTypoii U COIepxKaHIeM B Helf BOISHOTO Iapa.

Y06l IONy4HTh GorbIie GAKTOB O CTPYKType armMochepst, or [I1aToHa B KpaTkoil DHIMKIONCIS HAYKH ¥ TEXHOTOTHH
HaM TIPeOCTaBIsIeT KIacCU(HKAIIIIO, TOKa3aHHYIO Ha puc. 6.1, KOTOpyIo cIemyeT paccMaTpuBaTh B COYETaHHU ¢ pUC. 6.2. Mon
COOCTBEHHBIE BOIPOCHI M KOMMEHTApHH OyIyT HAIleIaTaHbI )KUPHBIM MIPU(PTOM.

6.2 3emnoii buo-konoencamop

Vimest B BUy TOCTOSTHHOE AMAICKTPIYIECKOE 3HAYCHUE BOIBI 81 1 ero orpoMHOE CONPOTHBIICHHE K IEpEeNadn 3apsioB,
JlaBaiTe PacCMOTPHM Telephb TEILIOBYIO CTPYKTYpY atMocheps! (puc. 6.2), ais 3Toro Ham IIOMOXKET, JPYroi crocod, B KOTOPOM,
MIOMHIMO HaKOIUICHHS TeIlIa, 3eMIIsI MOKET CTaTh OOBHHEHHOH B KM3HCHHOI YHEPTHUH.

YacTts arMocheps! Hanbonee BaXKHOH JUTsl HaC M KOTopasi BIUSAET Ha Hac OONBIIe BCETo, sABISeTcs Tpornocdepa, KoTtopas
Ha puc. 6.2 BHIHO, 9TO TPaHMIIEI B TpoIONay3e Mexay 6 kv u 18 km BBepx. Kak HU cTpaHHO, MBI TaKkOKe CAUTAEM, UTO
TeMIepaTypa H{ yMEHbILIACTCS, HY YBEJINYMBACTCS NOCTOsIHHA (ITOKa3aHa KaK BOHHCTbIE TYHKTUPHbIC JTIMHUK), HO KoleOercs,
TaK KaK MBI IOTHIMAEMCS depe3 pa3sIngHbIe CIION aTMoc(ephl, Tak YTO Ha OHNPENENICHHOH BEICOTE, B 29 KM K IIPHMeEDY,
temneparypa -60 ° C, Torna kax Ha Bricote 80 kM oHa cocrasmuser +10 ° C. I'me-To Mexmy STHMH IBYMS TeMIepaTypHEIMH
CIIOSIMH, CIT[IOBAaTENIBHO, €CTh CIOH, Tie Temreparypa cocrasiser +4 ° C. Ilo monm pacueram EcTh 1o kpaiiHelt Mepe deTsIpe
TaKUX YPOBHsIX, [JIe Temrieparypa paBHa +4 ° C, Ha BeicoTe okoio 3,5 kM, 77 kM, 85 kM n 175 kM.

IK30CDEPA: BHemHuii ci10ii atMocdepsl 3emin npoctupaercst ot okoio 400 kM- 500 kM Ha/l TOBEPXHOCTHIO
3emun, rae 3eMHOe NPUTSIKEHHE CIIMIIKOM ¢J1a00, 3 ¢eKT mpenoTBpanieHne Modera He3apsizKeHHBIX YaCTHII.

TEPMOC®EPA: cioii atmocdepsbl, Jexammii Me:kay Mme3ocdepoid 1 3x30cdhepoid, 1ocTUraet BbIcoTbI 0K010 400 KM,
rae temneparypa npessbimaer 1000 ° C. [9T1o TemioBas uiu kuHerudeckan? - CC]

HMOHOITAY3A: nepexonHasi 30Ha B aTMoc(hepe Mexay uoHocdepoii u sx3ocepoii oxono 644km (400 muas) ot
MOBEPXHOCTH 3eMJIH.

HNOHOC®EPA: o6nacth armochepnbl 3eman npoctupawmeiics or 60 kv 10 1000 kM HaJ MOBEPXHOCTHIO 3eMJIH, B
KOTOPOM €CTh BBICOKASI KOHIIEHTPAIHSI CBOOOTHBIX 1eKTPOHOB, 00Pa30BABINUXCH B Pe3y/ibTaTe HOHU3HPYIOIIEr0
U3JIy4eHHsl, IOCTYNAKIIEro B aTMocdepy OT MPOCTPAHCTBA.

F-OBJIACTb: 150 km - 1000 kM. Camoe 60oJibIiee KOJIMYECTBO CBOOOAHBIX JI€KTPOHOB M HanboJiee MoJIe3HbI 1JIsl
paauonepenay AaabHero 1eiicTBUs, Tak:ke HazbiBaeMblit Cioem Dmiatona. [B ciaoe +4 ° C oxomno 175 km, CC]

E-OBJIACTb: 90 km-150 kM. OTpaskaeT pagnoBOJIHbI CPeIHEl HJIUHBI BOJIHBI, KOTOPAsi TAKKE HA3BIBAETCS
cioem Xeucaiina. [B cioe +4 °© C mpumepno 85 km - CC]

D-OBJIACTb: 60km-90km. Camasi HU3Kast 001acTh HOHOCGepsI - HU3Kasi KOHIEHTPAIUs CBOOOIHBIX 371eKTPOHOB H
0TpakaeT HH3KOYACTOTHBIE paauoBoIHbL. [B citoe +4 ° C okoio 72 km - CC]J

ME3OITAY3A: 30Ha MUHUMAJIbHBIX TeMIlepaTyp Mexay Me3ocgepoii u Tepmochepoii.

ME3OC®EPA: cioii atMocdepsl, jJexauiuii Me:kay crparochepoii u Tepmocgepoii xapakrepusyercsi ObICTPbIM
yBeJIHYeHUEM TeMIEPATYPbI ¢ BHICOTOI. ATMOC()epHasi 30HA HeNOCPeICTBEHHO HAJI 30HOi cTpaTocdepsl oTMedeHa
Temmneparypoii makcumym +10 © C mexkny Boicotamu 48 km u 53km.

CTPATOITAY3A: TpaH3uTHAsl 30HA MAKCUMAJILHOI TeMIlepaTypbl Mekay cTpaTocgepoii u me3ochepoii.

TPATOC®EPA: caoii armocdepbl, Jexaliuii Me:xxay Tponocdepoii u Me3ocdepoii B KOTOPOii TemnepaTypa 00bIYHO




B0O3PacTaeT C yBeJIHYeHHeM BbICOTbL. ATMOC()epPHasi 30HA HENOCPeCTBEHHO HA/l 30HOH TPOIoNay3bl, BK/IKYas B TOM
gucJie O30HOBOM CJIOM.

TPOIIOPAY3A: n10cKoCTh pa3iesiioIas Mexk1y Tponocdepoii u crparocdepoii xapakTepusyercs pe3KHM
M3MeHeHHeM TeMIepaTypHOro rPajiieHTa | pa3Hasi 0 BbICOTe NPUOIN3UTeIbHO oT 18 kM (11 MuiIb) Hajx IKBATOPOM
u 6 kM (4 MuIH) HAJ MOJTOCAMHE.

TPOIIOC®EPA: cambIii HHKHHI ¢10if aTMocdepbI 0k010 18 KM ToTIIIHOI HAa IKBaTOpe U 6 KM TOJIINHHBI HA
MOJII0caX, B KOTOPOM TeMIIepaTypa Bo31yXa yMeHbIaeTcsi ¢ BbIcoToi nmpumepHo 6,5 ° C / km. BoibmuncTBO
METEOPOI0rHYeCKHX SIBJICHUN MPOUCXOAAT B 3TOM cj1oe. CaMa BHyTpeHHssl 30Ha aTMocdepbl 3eMJIu NPOCTUPAETCS OT
MOBEPXHOCTH 10 TPONOMNAy3bl.

Puc 6.1




TEMPERATURE FLUCTUATIONS WITH INCREASING ALTITUDE
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Fig. 6.2 Section through Earth's atmosphere showing temperature fluctuations
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A dieleactric is the intersticial,
nop—conductive membirane separatiog
pogzitive and npegetive electrie
charges. Pure water, or agus desi-
illats, has & diclectric value of
8l, which is Bl times greatar than
that of o vecumm (= 1). A thin
atratum of pure water-vapour may -
therefore have the capacity to”
resist the transfer of enormous
charges, permitting the accumulatian
of very large voltages and potent-—
ial. The warious spherical, atmo—
spheric strats containing water—
vapour at a tempersture of 4°C moy Y,
thus act as a apherical condenser;
formed of opesting spheres, which/ {
charges the Earth with energy. 7

1 = of pure water st room tempers-
ture has an electricel resistance
1 equal to that of & copper wire with
. @ cross—-sectional area of 1 mm2,
\-\IE,DDD,IIM kilmetres lLong.
~

Callum Comts,; JQly 19932 I|I'

Fig. 6.3 Earth’s inner atmosphere showing possible levels for natural bio-condensers
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Tak Kak BOJISHOM Iap B arMoc(epe OKOJIO STUX Pa3InYHBIX BBICOT B (hOpME KydH OOJIAKOB U MEPHUCTHIX 00IAKOB
(Tponoctepe), mepaamyrpoBsie obnaka (crparocdepe) u cepeOprcThic obnaka (Me3ocdepe), Kak moka3aHo Ha puc. 6.3, y Hac
€CTh CHTYaI¥isl, KOTJIa TOHKHU# CJIOW YKMCTOM BOIBI MOKET CYIIIECTBOBATH B KAX/[OM M3 HHUX YPOBHEH, KOTOPHIE HMEIOT BHICOKOE
conparueieHre (M30IIMI0) K TIepeade EKTPUYCSCKOro 3apsina. BBuy HaIMUKs STHX Pa3auvHbIX ciioeB ¢ +4 ° C U BBICOKHM
3HAYCHUEM JIUIEKTPUYCCKON BOIBI U3 81, MOXKET OBITh MPEIIIONOKEHO TO, YTO HX COBOKYITHBIN 3((eKT OyIeT AeiiCTBOBATh
Tax, 4TOOBI CO31aTh €CTECTBCHHBIN OMO-KOHICHCATOP, KOH/ICHCATOP, SBISFOIIUICS YCTPOMNCTBOM C KOTOPBIM 3JIEKTPUYECKHIA
3apsii MOXKET OBITh HAKOIUICH M COXPAHEH.

Ipex /e ueM MPUCTYIHTh K JaTbHEHIIIEMY PACCMOTPEHHIO STOM TUIIOTE3bI, HEOOXOIUMO 3/1eCh BKPATIE OOBSICHHUTH
MIPUHIIATIBL 3IEKTPUYCCKOrO KOH/IeHCaTopa. B cBoeil camoii anemeHTapHO# (hopMe, KOHICHCATOp COCTOUT M3 IBYX
SIIEKTPUYECKHU 3aPsKCHHBIX [UIACTHH, OJIHA C MOJIOKHUTEIBHBIM 3aPsIIOM U PaBHA JPYroil OTPUIIATENBHO 3apshkeHHOM. Ecin
MOJIOXKHUTENBHBIN 3apsi]] BOSHMKAET Ha OIHON CTOPOHE IMAJIEKTPHKA (M30IISTOpa) TO OTPHIATENBHbIN 3apsi] ABTOMATHIECKH
MOJHUMAETCS JI0 TOTO JKE YPOBHS Ha Apyroi cropore. Ha prc. 6.4 91u Be 3apspKEHHBIC IUIACTHHBL, Pa3IeICHHBI
MIPOMEKYTOUHBIM UIEKTPUKOM (HAHOONBIIHIA SIEMEHT), KOTOPBIX B JaHHOM CIIy4ae MbI CYMTAEM, YHCTOM Bonoit. Camu
3apsi/Ibl PACIIPE/IEIICHBI PABHOMEPHO 10 TIOBEPXHOCTH 3THX J[BYX ILTACTHH.

UToObI yBETHMYHTH IUIOTHOCTH 3apsiia Ha OJHOM CTOPOHE JUAJIEKTPHUKA, IDIONIA b IOBEPXHOCTH COOTBETCTBYIOIIECH
IUTACTUHBI yMEHbIIaeTcs. Eciy Ta miiacTiHa yMEHBIIAETCS 0 YETBEPTH pa3Mepa JAPYrou, To e€ IIIOTHOCTH 3apsijia B YEThIpe
pasa Gomnbiie, yem Ha GonbInoii wiactuse (puc. 6.5). Cria ¢ KOTOpo# Ba MPOTUBOIIOIOKHBIE 3apsia MBITAIOTCS YPABHSTH MK
MPUTSHYTBCSL JPYT K APYTY, H3BECTHA KaK MOTEHIHAI. YeM MeHbIIIe pacCTOsTHUE MEXTY 3apsilaMy Ha TIACTHHAX, TEM MEHBIIE
paccTosiHue MEeX Ty HUIMH, TeM OOJIbIIIe MOTEHINAN, KOTOPBIH YBEIHIHBAETCSI 00pPaTHO MPOIOPIIMOHATIFHO KBApaTy pa3ieleHuUsI
(paccrostame). TToatomy, ecii paccrosiHue coctaBut 10MM, Hanprmep, To roTerrman 12, Ecii paccTosHne yMEHBIIACTCS 10
1/2 t.e. paBer 5 MM, TO IOTEHIMAT 2% (= 4) v TaK jajee, KaK MIOKA3aHO HA puc. 6.6. CienoBarebHO, YeM MEHBIIE PACCTOSHHE,
GOUIbIIIe COOTBETCTBYIOIIHIA MOTCHIIMAN, KOTOPIA MOKET OBITH pa3pylieH (IPOOHT- MEKTPHIECKIM Pa3psiioM) KaK TOIBKO
JTUDIIEKTPUIECKast IIPOHUIIAEMOCTH OyIeT MPeooNieHa.

Eciti oBepXHOCTHBIN 3apsi/] Ha OHOM CTOPOHE U pa3ieieHust (M30I5T0p) YMEHBIIHTH OHOBPEMEHHO, TO 1 00e
TUIOTHOCTH 3apsijia ¥ MOTEHIHala YBeJIHYaThCs 10 SKCIIOHEHTE OTHOCHTEIBHO K HAYaJIbHON BEIMYHHE COOPOB M Pa3MepoOB
3apsiia mwiactuH (puc. 6.7). Eciu Tereps MbI PEACTaBHM 3TH [UIACTHHBI B (JOPME KOHIIEHTPHYESCKHUX IIMITHHIPOB, KaK
MOKa3aHo Ha puc. 6.8, TO MOCKOIBKY IUIOMA/b IIOBEPXHOCTH BHYTPEHHEH MMTMHIPHYESCKON TUTACTHHBI 0053aTEIbHO MEHBIIIE,
3apsil M TIOTEHIAAN YBETHIaThCsl aBTOMATHYECKH C ITHEITHEeW IMIINHIPUYECKOH TUIACTHHBI Ha BHYTPEHHIOK. UeM Oonbie
KOJTMYECTBO BIOKESHHBIX LENICHAPHYESCKUX IUTACTHH, CIIEI0BATENIbHO, TEM Oojee MHTEHCHBHOE MOTSHIINPOBAHUE.
(HaKaIIMBAHKE HIEKTPUICCKUX 3aPSI0B). R s

Distance =]

OO0pariB BHIMaHHE eIlie pa3 Ha puc. 6.3, MbI Pt T
BUJIUM, UTO CHAPYKU BHYTPb, KaK JIYK, KaxIbli el
MTOCJIEAYIOLIUH CIIOW UMEET MEHBIIYIO IUIOMAb ‘52:;:?1';—'1: 2
MOBEPXHOCTH B CHILY MIX KOICHTPHYHOCTH. [lpyrumMu 3
CIIOBAMH, 3T CJION 00pa3yroT KOHJEHCATop C Charge
KOHIICHTPUYECKUMHU ChepruecKiMH MiacTuHaMu (puc. i‘::'uf_:‘:_" =
6.9). 310 MOXeET OBITH HCTONKOBAHO, YTO ITPH BCTPEUE C Density =

KasK/(BIM ITOCIIEAYIOIEM, KOHIICHTPHYIECKHM,
cepryeckuM AuUIEKTprIecKuM cioeM +4 ° C,
HOTEHIMAT YHEPTHH, NocTynatomei or ConHua
HOCTeNeHHO yernuBaeTcs. Tak xak sHeprus ConHna |

TIPOXOMT CHAPY:KM BOBHYTDE, OHA CTAHOBHTC Gonee Fig. 6.8 Reduction in distance, increase in
KOHIIEHTPUPOBAHHOM 10 Mepe MPUOIIDKEHAST K potential

MOBEPXHOCTH 3eMIIH, B CBSI3H C STHMH 00€PTHIBAIOIIMH

crosiMu 1ipu +4 ° C BOZIBI, KOTOpBIE, KaK OTMEYaIoch paHee He 3aMep3atoT mpu temmeparype -40 ° C.
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PaccmoTpeB cTpoeHre atTMocdepbl C KOCMUYECKON TOUKW 3PEHUSA 9TU CIOM OYeHb BrIM3Ko Apyr K Apyry,

OTHocutenbHO cpegHero gmametpa 3emnm - 12, 660. 912 km -

BbICOTa CaMOro BbICOKOrO U3 3Tux crioes rae +4 ° C coctaenseT nnwb 0,0138%. Opyrumu cnosamu, ecnm 3emrio
1306pasunTb B BMAE LLapa ¢ AMaMeTpoM 1 MeTp, TO 3TU YETbIPe UM OKOSO TOro NOASOXKN ByAeT HaxoauTbcs B

NO3TOMY CO34aeTCA OYeHb BbICOKMM NoTeHunar.



npegenax 13,8 MM OT noBepXxHOCTU. /3 3TOro Bo3HUKaeT KoHLUenumsa 3eMnm Kak cyMMatop (akkyMynsitop) SHeprm
B Npegenax KoToporo NoCTOsiHHO co3aaeTcs o6beM 3apagoB. OTO HaKoMNeHNe SHepPrumM eCTECTBEHHO YBUNNYMBaET
BO3HMKHOBEHMWS XM3HU, NoToMY, 6e3 aHeprum 6e3 pasnuuusa B 3apsage, poxaeHue, noTeHuman unn nogxoasiiee
3HepruTnyeckoe norne, nNwbasa gopma xm3Hu bbina 6bl HEBO3MOXKHA.

Tak kak conpoTuBneHre B NepeHoce Crioes 3apsaoB, 310 obcyxaanach 0 AMANEKTPUYECKUX CIOSIX, MOXET Takke
YacTMYHO cnocobCcTBOBATL Nepeaadm 1 OTPaKEHUO ANUHHBIX, CPeOHMX U KOPOTKMX PaAMOBONH Ha pasHbIX
BblCOTaX, KaKk nokasaHo Ha puc. 6.3, Kak NpaBuIo, CBA3aHO C Pa3fNyHbIM YPOBHEM MOHU3aLMUM B KaXJ0W U3 Tak
Ha3blBaeMbix D-, E-u F-obnacten rge BoasiHOW nap nNpucyTCTBYET B pa3nnyHoON NNoTHOCTU. Haxoasch B 6onee
HW3KOM AuHamuyeckom v 6onee rapmMoHUYHO CTabUNU3MPOBaHHOM SHEPreTUHECKOM COCTOSIHME, TeM BorbLue
MMoOTHOCTb BOASHOBOrO napa Ha 6onee HM3KMX BbICOTaxX MOXET COOTBETCTBOBATbL Yepe3 PE30HAHC B HDKHMX CNOSX
ONVMHaM BOMHbI NafatoLLero u3ny4eHuns, Yactora kotopas bbina yMeHblueHa B pe3ynbraTe KOHTakTa ¢
TOPMO3ALLMM AencTBUEM aTtMmocdephbl, Takum obpa3om co3fgaBas cpeay, KoTopas paguoBONHbl OTpaxaeT Hasag K
3emne.

ayer F

+4°C dialesctric
neatral laver

Fig. 6.9 The terrestrial bio-condenser

Puc 6.9

6.3 Cozoanue Inexmpuuecmea

Kax Tonbko npenBapuTenbHbBIE YCIOBHS JUIS XKHU3HH OBIIN CO3/IaHBI, TO Pa3BUTHE APYroro BHA YHEPTUH -
SIIEKTPUYECTBA - CTAJI0 HEOOXOMUMBIM, XOTsI, BEPOATHEE BCETO CO3MABAIIIIChH OMHOBPEMEHHO. Yepes cBoero IOMOITHIKA
030HOBOTO CJIOs, MOXET ObITh JOIOIHUTEIBHO YKperIeH (ycuiieH). Kak 31o fenaercsi, 1eMOHCTPHPYET O4eHb IPOCTOH
SKCIIEPHMEHT, B KOTOPOM YHEPIHs B BUJIE MEKTPHUECKOTO 3apsiia FeHepUPYeTCst OT majarommeii Boms! (puc. 6.10°%).



ITepBbiM oKcriepuMenT ocymiecTBri Jiopa Kenbsus (1824-1907) Bo BTopoit ooBrHe 19 Beka, OH COCTOUT U3 JBYX
TOHKHX CTPYH-HIVI BOJIbI, [TaJAIONIMX Yepe3 B H30IHMPOBAHHBIX MEIHBIX (JIaTYHHBIX) LIIMHAPOB (KYCOK MEIHOW TPYObI)
KOJUIEKTOPOB Ha J[BA H30IMPOBAHHbIEC aHATIOTHYHO KOJUICKTOPOB IIMIMHAPOB HIDKE, KAXKBIH 13 KOTOPBIX CONECPKUT
MeTaJUTIYecKre BOPOHKH. Kaxk/blit N3 BepXHETo KoJUTeKTopa-uIiHApa A 1 Al ¢ cBS3aHHBIC IO AUATOHAIH Yepe3
M30JIMPOBaHHbIH CBEPXY CTEpKeHb (IIPYTOK-IIpoBo.) KosuiekTopa-minHApbl C1 n C cOOTBETCTBEHHO, PACONIOKEHHBIN MO/
TIPOTUBOIIONIOXKHON cTpyeit Boxbl. Kaskmas Karist Bombl, afaroliye U3 comia B gepes mummHp B HaNpaBIIeHNH HIDKHETO
mwHApa C 3apspkaeTcs! OTPUIATENIBHO, W3-3a HHAYKTHBHOTO BIMSHIL mTHHApa A. [Tociie BCTyIIeHns B KOHTAKT ¢
BOPOHKOH, 3TOT OTPHIIATENBHBIH 3apsy IepeHocHTces B IuHApe C U Bojia CTEKaeT 4epe3 B HIKHIOI YaCTH BOPOHKH
OecniersincTBeHHO. Tak kak rummHEAp C MOAKITIOUEH K BepxXHeH yacTr mumHapa, Al, Al taxke CTAaHOBHTCS OTPHIIATEIILHO
3apsDKEHHBIM. Tenephb OTpHIaTeNbHO 3apsHKeHHbIe, MUHAP Al HHIYIUpPYeT HONOKUTEIBHBIHN 3aps B BOJE, TaHAIOIIIe U3
comra Bl B mummaap C, yBenwdmBast TeM CaMBIM HOIOXKUTEIBHBIHN 3apsy B MILTHHIP Yepe3 H30MUPOBAHHEIS
JIMaroHaJbHbIe CBSI3H (IIPYTOK-TIPOBOJ), COBMECTHOE JICHCTBHE KOTOPBIX SIBIISIETCS TOCTOSHHOE YBEJIHYEHHE KaKk
HOJIOXHUTENBHOTO, TaK U OTPHIIATENHFHOTO 3apsia, KOTOPIE MOTYT OBITH IONydeHs! 6e3 orpannuenuii. B 1937 roxy stor
HKCIIEPIMEHT OBLT Takke ocymmecTBI¢H Bamsrepom 1llaydeprepom B HropaOepre mo pacnopsikenmto Bukropa Ilaydeprepa ¢
LENIBIO M3YYEHHMS HEPTUH B BOJIE, HO C HEKOTOPBIMH M3MEHEHHSIMH B OKCIIEpUMEHTaIbHON ycraHoBKH Vis-A -Vis(apyr nporus
Jpyra, oM K auny ) Jlopaa Kenbeuna. Bmecto BOpOHOK, Bojia Ionaiia B KOJUIEKTOP-eMKOCTb (Hallly) ¢ YTydIeHon
n3orsinueit U3 napaduHa I IPETOTBPAIeHNS KaKUX-THOO0 YTEUKH 3apsia Ha 3eMITI0. OTH EMKOCTH rmoMedeHs! V- 1 V + Ha
armapare KOTOpbIi [TOCTOMI s, TIOKa3aH Ha puc. 6.11, i kaxaas ConepyKUT MEHYIO (JIaTYHHYIO) HOIOCKY, 10 AHarOHaJIH
CBSI3aHHBIE C H30JHPOBAHHBIM METHBIM IIPYTKOM-IIPOBOZIOM B COOTBETCTBYIOIIEH M30MIAIEH, MOIbIe IMTHHAPEI KOIIEKTOpa-
oboznagaerca C u C +. BmecTo Toro, JIydiie HCIonb30BaTh HIVIBI OT MITIPHUIOB IS MOAKOKHBIX HHBEKIHH B A U B, KoTOpBIE 5
HCIONB30BAJ JUIS CO3/IaHUs TOHKUX CTpyii, Brukrop Illaybeprep Mcronb30Ball HITIBI-CTPYH B KOTOPBIX KOH(UTyparys 1 00beM
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10  Lord Kelvin's falling water
axperiment

IIOTOKA MOIVIH OBITH CKOPPEKTHUPOBAHBI 11O CTCIICHU ITOTOKA, B KOTOPBIX HCHTPAJIbHAS HUITIa-KJIdllaH BBOAUTCS YCPE3 CTPYIO. C
OUCHb TOHKOH HaCTpOﬁKH, IIOTOK BOABI MOI' T€Yb IO CITUPAJIN BOKPYT" UITIbI, HAACIISAS €€ OOMIBIINM OHEPIreTU4CCKUM
IIOTCHIIMAJIOM.
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Fig.

J171s1 TOrO, 4TOOBI OOHAPYKUTH HATUYKE dIEKTPUUECKH 3apsHKEHHOTO MO, TPEOyehCsl AEKTPOCKOI, IEPBBI B CBOEM
poze n3obpen npodeccop Bunbreasm DxcHep u3 BeHckoro yHuBepcuTeTa, KOTOpBIit 0H onomkui Bukropy Hlaybeprepy st
cBoux akcriepuMeHToB HiopHOepre. DieKTpockor DKCHepa COCTOSUT M3 METAINYECKOTO LFIHHIPHIECKOr0 KOpITyca CIIepey 1
€3a/IM 3aIe4aTaHHOro CTEKJIOM, B KOTOPOM TOHKasl IUIOCKasi MeTaJJInYecKasi UTaCTHHA Obl1a BCTAaBIICHA Yepe3 Bepx,
M30JIMPOBAaHHA OT OKPY)KAIOLIETo IPOCTPAHCTBA OT METAITNYECKOro Kopiyca. [To 60kam B HIDKHEH 4acT IIIACHUHBI BHCEIH
BEPTHKAJIBHO J[BE TOHKHE TIOIOCKU (DOTIBIU U3 CycallbHOro 3050Ta. Koria mpoBoj IMOIHOCKIICS K OJHOMY U3 KOHTaKTOB
KOJIJIEKTOPA-L{MJIMH/IPA WK Ha BBICTYIAIOIINHA KOHTAKT METAJUIMYECKHX IIACTHH HIIM KOCAJICS €ro, JBE IOJIOCHI CYcaabHOro
30J10Ta PACXOAMINCH (pa3iIeTaIiCh Ha OIPENEICHHBIN yrom) U Konebanuch (xironann). 3upspkajlich OJHOMMEHHBIMY 3apsiaaMu,
OHHM OTTAJIKUBAIOTCS APYT OT Apyra. ITocie KacaHUsT METaJIMYECKOro KopIyca Ipy MX OONBIION CTeNeHN 3apsKeHHOCTH,
METAJUTMYECKUH LETNHPT 3a3eMJISUIN U 30JI0ThIE JIMCTOYKH (DOJBIH OTITyCKaJIUCh U BHCENU BEPTHKAIBHO.

CTpyKTypa BOIbI COCTOMT U3 AUMOABHBIX MOJIEKY (MOIEKYI C OTPHLATEIbHBIM 1 MOJIOKUTEIBHBIM HONIOCAMH) U [IPH
MaJeHUN KaXkJI0H U3 Karlelb BOJBI co3aaercs 3apsi. UToObl gath Ooiee fAeTaabHOe IPEICTaBIeHHe O AUIMOJIE TO3BOIBTE MHE
npounruposars kuury I Jnaauep, Das Bild zep Modernen Physik ® (Kapruma Copementoii dusuxu) (puc. 6.12).

J171st reHepaii HEOXOANMBI AIEKTPOMAarHUTHBIX BOJH 'TiepeaTynka’’, 4T0 BO MHOTUX CIIy4asiX SIBISIETCS O4EHb
JIOPOTOii armapar ¢ TeXHHMYECKOM TOUKH 3peHHsL. DTO TaKue alnapaTsl, HCMOTPS Ha pa3HOOOpa3HbIe KOHCTPYKIIMH, MOT'YT
PacIpOCTPaHsTh AEKTPOMArHUTHBIE BOJIH, B KOHEYHOM CYETe OCHOBAHbI TOJIBKO Ha OIHON 0cOOeHHOCTH: BhIHYK1at0T
9JIEKTPHYECKHUE 3apsi/ibl BBIIONHSATH YCKOPEHHOE BIOKeHMs. Kak NpaBuJIo ulst TAKUX Leleil HCIoab3yrTCs eKTpoHbl. OHK
KOJIEOJTIOTHCS B33/1 M BIIEpe/ B KoieGaTelIbHOM KOHTYpe, CO3AaHHOr0 KaTylIKaMH 1 KOHIeHcaTopamu. B onpenenenHoi yactu
arrapara, B KOTOpOM I'€HEpUPYIOTCS BOIHBI, COAEPIKAINe OTKPBITHIH KojeOaTenbHbIil KOHTYp, KOTOPBIi TaK HACTPAUBACTCS,



YTO IOJSI CO3/IaBIIUECS BHYTPU HETO U3JLy4alOTCs B IPOCTPAHCTBO C IOMOLIbIO aHTEHHBI. Bo3bMeM IpOCTOl pUMEpP U OUH U3
Tunos anmnapara ['enpuxa 'epua, KOTOpBI OH UCIOIB30BAJ B CBOUX SKCIEPUMEHTAX. OH COCTOUT U3 METAJUIMYECKOIO IIPyTa CO
cepam Ha KaXKIOM KOHIIE. DIEKTPOHBI, KOTOPHIE IIEPBOHAYATEHO PABHOMEPHO PACIPOCTPAHIIIHCH Yepe3 ero, OymyT
BIIOCTIEICTBIH TPaHC()OPMHUPOBATECA B OBICTPHIE KOIEOAHs, B IIEPEMEHHBIH TOK BBICOKOH YaCTOTHI C MOMOIIBIO OTAAIICHOTO
n3aydaresst. UTo IPOUCXOAUT B OKPECTHOCTIX ITOrO AUIOABHOIO M3JIydaTells IOKa3aHO Ha PUCYHKE HIKE, U KPATKO OLUCAHbI B
CIIEAYIOIEM:

(@ (b) ()
Starting Equalisaton of charges, Quter-lying pertions of the
condition formation of magnetic electric and magnetic field-lines
field-lines (blue) migrate outwards into space.
Fig.6.12 The formation of eleciro-magnetic waves in the vicinity of an oscillating electric dipole
Puc 6.12

1. KaxipIii KOHEI IUIIONS TTONOKUTENBHO HITH OTPHIATENBHO 3apshkeH. TakuM ke 00pa3oM, KakK 3TO MPOUCXOIHUT MEKTY
IUTACTUHAMU KOHJEHCATopa, AEKTPHUUYECKOE I0JIe PaclpocTpansercs Mex 1y HUMU. OHO pacpoCTpaHseTcs ropa3zo Jaliblie B
KOCMOC, YeM MOXET OBITh II0Ka3aHO Ha TUarpaMMe.

2. 3apsapl ypaBHUBAIOTCS, SIIEKTPOHBI IMIPOXOIAT Yepe3 MPOBOJHUK K MOMOKUTEIFHOMY TOMIOCY. DTOT pa30yXarolIHuii IIOTOK
TeHepupyeT MarHUTHOE TI0NTe, BO BPEMsI KOTOPOT'O AIEKTPHIECKOE TIOJe HCUe3aeT B HEMOCPEACTBEHHOW OM30CTH OT Iumonst. B
CBSI3U C ypaBHeHHeM MakcBesia, OHO MOXKET TOUHO TaK e CKa3aTh, YTO U3MEHEHHE B JJIEKTPUUECKOM II0JI€ CO3/IaeT
MarHUTHOE II0JIE.

3. Ioce oxoHYaHWsI BBIPABHUBAHMUS 3apsI0B, MEKTPIIECKOe e reue3aeT. Jlaneko pacmpeHHoe MarHUTHOE Mojie
JIOCTHIJIO CBOEH MaKCUMAJIbHOM CHIIBI.

4. Cdepsl Ha TIOMIOCAX CTAU MPOTHBOOIOKHO 3apsKEHHBIMH, TDTFOC CTAHOBUTHCSI MUHYCOM H HA000pOT. MarHuTHOE Moje
Ha4YMHAET UCYe3aTh, MOSBILSIETCS HOBOE IEKTPHIECKO TOJIE C 00paTHOM HOISIPHOCTHIO, B KOHEYHOM CUYeTe TPHOOpeTeT
[IepBOHAYAIBHOE COCTOSIHUE CHIL.

Kcratn, 510 Takxke 00BSCHSET M IOKa3bIBaeT Ooriee HarIsIIHO modeMy Ha COTHIIE MEHSTIOTCS MOToca 3a Kaxbie 11,2
rofia, KaK oTMedanoch B miase 5. [lomoca 3emin, Kak M3BECTHO, IIEPEONNIESCKHI MPEXOIMIIH, MEXaHUKOH KOTOPOTO TO YK€ CaMoe
1 CII0c00 KOTOPHIM BO3HUKAIOT MEKTPHIECKHUE TI0Ns, OKa3aHHBIE Ha puc. 6.12C , GpakTuuecku MHAGHTHYHB! (hOPMUPOBAHHIO
paJHUIMOHHBIX IosicoB BaH AsieHa , OKpyXaroIux Halry 3emiro Ha puc. 4.14.

Ho BepHEMCst 13 CTOPOHBI K TeMe, 10 TOH ke IPHIHHE, YTO 30JI0Tas (hOIIbTra - JIUCThS EKTPOCKOIA PACXOAATCS, TOHKOH
cTpyeil BOIBI YacTHIEI OBICTPO PacIaJaloTCs Ha YacTH, CO3MAIOT 3apsAbl H YCHIIHBAIOT OTPHIIATEIIFHOE HITH TIOMOXKUTEITLHOS
none. HakoHen co3maBaemMoe IEeKTPHIECKOro Moe 3aIoNHIETCs IPOCTPAHCTBO HIDKE CTPYH, CTAHOBHUTCS HACTONBKO BEJIHKO,
YTO YaCTHUIBI BRIHYK/ICHBI MOBBIIATECs (pocth) (puc. 6.11). Korma momaéres HeoOxoauMoe AaBlieHIE BOMIBI U TOCIE
HAKOILJICHHS 3apsI0B, 3BYK ITaJIafONIeii BOIBI CTAHOBHUTHCS HE CIIBIINICH, HU KaK €T0 HU YBUJIETh HIDKE BEPXHETO IWIHHpA-
KOJUIEKTOpa. 3aMETHM, €CIIM MBI IIPUITOIHECEM CBOX PyKH OKoo 50 CM OT CTpyH, depe3 HeKOTOpOoe BpeMsi MOKHO
MOYyBCTBOBATH JIC/ISIHBIE YKOIBI, TAK KaK KaIUIM BCTPEYAIOTCS C KOXKel U cOpachIBaroT B HeE 3apsiy (pa3psukaroTes).
V30mupoBaHHBIE OT BEICOKOTO HAIIPSHKEHUS MOTYT OBITH CBS3aHEI APYT C IPYTOM IIPOBOJIAMH, IIETHHAPHI-KOJICKTOPEI, H KO
KOHITBI JIBYX ITPOBOJIOB NEPEIIETAIOTCS B TECHOM IIEPEIIETEHHH, MOXKET IIPOCKOYUTE HCKPA MEKTY HUMH, KOTOPasi MOXKET OBITh
B mpuzenax, 60. 000 Bonsr. [Ipasumno s onpenenennst BenuauHb! 3apsiaa, 2 000 BonsT npoduBaeT MIIITHMETPOBEIH
IPOMEKYTOK. YCTPOICTBO, KOTOPOE 5 TOCTPOMII, OBIIO CIIOCOOHO CO3MATh 3apsy JOCTATOUHBIN IS CO3MaHUs IyTH depe3
IPOMEIIYTOK B 2 CM, IPOM3BOMS PE3KHIl MeTueK B pesynprare npoxoxkaeHus okoro 40.000 Bonst. D1oT oTHOCHTENEHO
OO0nBIIIOH 3apsa OBLT CTeHEPHPOBAH YPE3BBIYAHHO MaITBIM KOJTHYECTBOM ITa[af0IIeit BOIBI.

Boaa, BbiTekalomas U3 04eHb TOHKOI0 OTBECTHSI, UIJIOH, Ma/laeT cTpyeii yepe3 orBepcTue muamHapa C +, cBepHyTOro



U3 MeIHOii (poIbrH, B H30JIMPOBAHHBII NPHEMHBIN cocyl V-, MMEIO LMl KOHTAKT U3 MeIHOii (JIATYHHOI) MOJIOCHI /LIsT
coopa 3apsna. [Ipennonaraercs, uro B nuianHape C + CKANINBIBAIOTCA NMOT0KATEILHO 3apsiKeHHbIE 3aPS/bI,
a poxojsiiiye KalIi BoAbl Yepe3 Hero, OHM HAe/ISI0TCS OTPHLATEIbHBIM 3apPsI0M, IlepelaBas 3TOT 3apsl B
KOJLIEKTOP Ha mosiocy B cocyde V-. ITOT OTPHLATEIbHBII 3aps/, 3aTeM nepeaaercs Ha quanHap C-
yepe3 H301MPOBAHHBIN MeIHbIIl IPOBOJHHK-IIPOBO/, HAIIOJIHAS €r0 OTPHLATE]bHbIM 3apsiaoM. Tak kak cTpys Boabl B
TeyeT Yepe3 OTPHIATENbHO 3apsizKeHHbIH MIIHHAP C-, OHI MOTy4YaeT MOJIOKUTEIbHBII 3aps/1,KOTOPBIi MepexaeTcs
B uHAP C + depe3 mosocy B cocyle V +. 3apsii B KaiKI0M KOLIEKTOPe COCYe MOCTOSHHO YBeJIMYHBACTCS, 3aps/l
YBEJHYHBASCh 0JAETCS 10 JUATOHAJISIM IIPOTHBOIOJ0KHBIM HUJIHHAPAM.

Pa3mep nckpoBoro pa3psiza Mexay kiaiemmamu X u 'V, cBsizaHHble ¢ muimHApaMu C- u éMKocThio V +,
COOTBETCTBEHHO, 3aBHCUT OT COYETAHMSI BBICOTHI U BJIa:kHOCTH aTMoc(epbl. Kak mpaBuio, pa3psia uepe3 3a3op B 1
MM cocraBisier 2000 BOJIBT.



,-’;‘W&tar inlet

B npoiecce TAKOro AMEKTPHIECKOr0 pa3psiaa, co3aercs 030H Os.

down-draft

Watﬂfr inlet Callum Coats, Juty 5l
Kanuin Boabl, nagamouue B cTpysix A u B, 3apsikarorcsi mo1okuTe IbHBIMH H OTPULIATEIbHBIMH 3apsA1aMu
c00TBeTCcTBeHHO. Tak Kak 0JHOMMEHHbIE 3aPsAbl OTTAIKHBAKTCS APYr OT APyra, Ka:Kabli U3
ITHX Kalejlb METPHPYET 0T CBOUX K COCEIHMM, B Pe3yJIbTaTe Yero HX pacnblieHue (pa3ieTanTcs),
BHEIIIHHUE pacnpOCTpaHeHnﬂ qepe3 IMOJIOKUTEJIBbHO HJIN UTpHIIaTeJIbHO 3apmlcem{blx 110.11ei71. B 3TOM
l/lOl—ll/l3l/lp0BaHHOM COCTOSIHUA, OHM HAYUHAKT NOAHUMATHLCHA BBer, 6.]1]([)1(2171111]/16 K IIe.]II/[Hpr KamnJimn
BOABI C HpOTHBOHOﬂmICHbIM 3apﬂ}]0M, 3aTArNBalOTCHA oﬁpaTno BOASIHHBIMHU chyﬂMH HaJa HUM.

Puc. 6.11 DkcriepeMeHT B ABYMsl BOJSIHHBIMH CTPYSIMU
Iepeoim ocymectsun sopa Keiapsun B KemOpumke, Aurnust, B 1890-x romax, a mosxe Bambsrep [llayoeprep B HriopubGepre,



I'epmanns B 1938 roxy.

DT0 00BSCHSET, HATPUMED, TIOYEMY JOXKIEBAsi BOIA HAMHOTO Ooliee MPOIYKTHBHA, pereHepaTHBHA U YBEIIMIHUBAET POCT,
YyeM IojioBaeMas BoJia JUIsl OpOLLIEHHUS. XOTs I0K/Ib HE BCEI/Ia COMPOBOXK/IAETCS C MOIIHEBBIMH pa3psiiaMH, MOIHUSIMHU, KOTOpbIE
3aBHCAT (KaK OIKCAHO BBIIIE) OT CYHICCTBYIOIINX YCIOBHH U IUIOTHOCTH BOISIHOIO Iapa, TaK KaK 3Ta MAICHBKAS JIUIIONb
TaJIaET, OHA BPAI[AETCsl, CO3AAET U AIIEKTPUUECKOE U MArHUTHOE, WA OMO- MarHUTHOE TIOJIe, TEHEPHPYIOT JHEPTeTHIECKOe
nione. Korna oueHp 3apsyKeHHbIE KaluId BCTPEYAIOTCS C )KUBBIM OPTaHU3MOM, B 3TOM CIIydae JIMCTOM, €€ HaKOIJIEHHAst SHEPrusl
cOpachIBaeTCsI B pacTeHHs M CTAHOBHUTBCS IOCTYITHOM JUTSl KCIIONB30BAHMSI PACTEHHUS. DTO SIBISIETCS IPHYUHOM IS Ooree
SHEPTUYHOM pPeakiueil pacTeHHi Ha JOKIEBYIO BOIY, IPrHATH BOLY 4epe3 ycrpoiictBo Vis-A-Vis (apyr nporus apyra, Jumom
K JIMILy ) JUIS IOJIKABA, TOCKONBKY TTOCIIS/IHSSI HE MMEET TOTO YK€ PACCTOSIHUS TTACHHS, KaK BOJA ISl OPAILICHHS U [TO3TOMY HE
MOXKET HAaKalluTh CYILIECTBEHHbIH 3apsi.

Eciu 3TOT 9KCIIepUMEHT BBIIONHATH B TEMHOTE, OyIyT BHIHBI MOIIHEIE (haKelia, KallIi BOIbI TTOAHUMAIOTHECS BBEpX Hal
BEPXHEM IMIIMHIPOM-KOJIEKTOPOM. Eciiy ropH30HTaIbHO PaCTIONOXUTh CIIUPAIHN U3 MEJHOM MPOBOJIKU M YCTAaHABUTH UX BMECTO
BEPXHUX LWIMHIPOB-KOJUIEKTOPOB, 3TO O4EBUIHO MOPOXKIAET IPYrOe SIBJICHUE, @ IMEHHO MOSIBIIEHNE BEPTUKAIIBHBIX
roTy00BaTo-0eNbIX MEPHEB, XOIOTHOTO CBETA HAJl CTPYSIMU BOIBI, PE3Y/IbTaT MHTCHCHBHON MOHMU3AIMU W TOPU30HTAIEHO
pacxosIrecst KpaCHOBaTOE CBEUCHHE HIDKE crimpamel n3 Menu. [omy0oi cBeT, CBS3aHH C OMOMarHETU3MOM - CO3UIAHHIEM,
JIEBUTAIMEH, )KU3HEHHAs SHEPIUsl, a MPOU3BEICHHbIN KPACHOBATHII CBET MEKTPHULIM3Ma UMEET JIeTeHepaTUBHBIN 3¢)¢)e1<r7 .

IMomumo ero uHTEpeca K GpakTIHIeCKoMy MEPEeBOIIAIEHIIO 3apsaoB, Bukrop [llaydeprep Tarke HCIOTB30BAIT STOT
anmapat JJIsi IPOBEPKHU KadecTBa M KHU3HECTTOCOOHOCTH BOIBI. UTO OBI OWH JUTP BOIBI CTall XOPOIIEi TOPHON POTHUKOBOM
BOJIOH, OH JTOJDKEH NIPOMTH Yepe3 TOHKUE CTPYH-HIIbI U 0komo 150 pa3, mpexke 4eM 3010ThIe-THCTKA (PObIH IepecTaHyTh
pearupoBaTh- XJIOMaTh. DKCIEPUMEHTUPYS C PA3TMYHON TEMITEpaTypOil BOABI OH Takke 0OHAPYKHWII, 4TO TIpH TeMuepatype +37
° C KHUCIIOpON B BOJE CTAHOBUTHCS arpeCCHBHBIM U BOJA MPAKTUIECKH HEPUTOHA JUTS IUThS. E€ 3apsy Tarkoke CHIKASTCS C
MOBBIIICHUEM TEMIIEPATyphl. MEHsUICS JIH BET HOHU30BAHHOIO CBEUCHUsI (Kapa) OMMCAHHOIO BHIIIIE, TOXOKET0 HA CCBEPHOE
(monsipHOE) CHsIHKE, C M3MEHEHHEM TEeMIIEPaTyphl, He CO00Ianoch. MOXHO OJHAKO IIPEIIIONOKHUTD C OMPEIEIICHHOM T0Iei
YBEPEHHOCTH, YTO pa3IMIHbIC TEMIIEPATYPhI OyIeT MPOU3BOAUTH PA3IMIHbIC SMAHAIIMU-UCITYCKAHUS CBEUCHHUS.

6.4 IlImopma, napst Boowvt u Knumam

DTOT SKCIIEPUMEHT UMeeT Oonblnoe 3HadeHre. OH TOKa3bIBaeT, HalpHMep, YTO B PE3YIbTaTe IOCTEIEHHOTO HAKOTIICHHS
aTMoc(epoil BOASHOIO Mapa, CTaja JOCTATOYHO HACBHIIIEHHO! [ BOXKMOKHOM arperaluy OTACIbHBIX MOIEKYN BOJIBI B
MaKpO-MOJIEKYIIbI, WU KaIlTH TOKIs. B mpomecce maneHust, 3TH Kaluid BOABI CO3IA0T 3apsijl, U SIBIICHHE AJIEKTPOIHEPTHI
MOSIBJISIETCSL B BUAIE MOMHUK. Bee cpa3y hopMBI UHMCTOMH SHEPTUH CTAHOBHUTCS JOCTYITHBIC TS HCIIOb30BAHUS TUIAHETOM.

B Xoze anekTprdaecKoro pa3psiia-MOIHIHN, CO3IaeTCsl 030H U, M3-32 YACTOH MHTEHCHBHOM TEMIIEPaTyphl U
WHIYIUPOBAHHON MOHWM3AINH, BEICOKOH CKOPOCTH BOCXOISIIIMX TIOTOKOB BO BPEMsI TPO3BI, 9TO 030H MOXKET MOTHATHCS HABEPX,
9T00BI COPMHUPOBATH HIIH YKPEITUTh O30HOBBIN CIIOW, KOTOPBIH 3aIIUIIAECT HAC BCEX OT YPE3MEPHOr0 YIBTpaduoneToBoro
n3mydeHus. Ha maHHBI MOMEHT IJie TO B MHpe IPOHCXOIAT rpo3bl, ux gucio npumMepro 1880 u mpubmmsurensao 100 ynapos
Monauii B MunyTy. B cpemrem 15 000 000 kBt ymap momHuy, mockonbKy 31o cocrasisier 1, 500, 000, 000 kBt / mus win 13,
000, 000, 000 kBr / 4 B rox’.

Pa3psiapl MOHUM MOTYT OBITH 10 9 KM JTHHHOW | 3apHHIIA MOMHUH MOXHO Tipoctupatbest 10 100 kM. Bee atu ynapsr,
CBSI3aHHBIE C ITPOMU3BOACTBOM 030HA M3-3a MHTCHCHBHOI MOHHU3AIMY BHI3BAHHBIX IEKTPHICSCKUMU pas3psaaMi. B cBsi3u ¢ TeM,
9TO TPO30BBIE 00TaKa MOT'YT IOCTHTATh BBICOT JI0 12 KM HIJIM OKOJIO TOTO ¥ CONEPIKAT YPE3BBIYAIHO MOIIHEIE TOKH, KaK
MOKa3aHO B HEOONIBIIOM MAcINTa0e B OMMICAHHOM BBIIIE SKCIIEPUMEHTE, BIIOTHE BO3MOXKHO, YTO 3TO BHOBb IPOH3BEICHHBIN
030H CO3Ja€TCsl VTS YBEITMICHHMS 3aIUTHOTO 030HOBOTO CIIOSI.

Ecnu rpo3oBast akTUBHOCTH OyZIeT YMEHBIIATHCSI, TO 3TOT BKJIAJI B 030HOBBIH CIIOH OyIeT Takke magarh COpa3MepHO.
JIeliCTBUTENBHO, B TIOCIIEIHHIE TOABI aBTOP 3aMETHII MaieHHe OOBIYHOTO, KOTMUECTBA TPO3 B palioHe, TIe OH KHBET, M BIIOTHE
MOXET OBITh, UTO 3Ta TEHICHIMS BO BceM Mupe. ECiH 3T0 Tak, TO 3TO MOXKET UMETh CEPhEe3HbIE TOCIEACTBUS IS BCEX
Hac. 3amOMHHUTE, YTO MOJIEKYJIAa BOJIBI — JHIIOND B JOXK/E, JUTS IOTYISHHUS MIEKTPIIESCKOTO PAa3psiia YaCTHIIBI BOIBI JODKHBI
OBITH OYCHH TOHKHMH U3SIIIHBIMHE, YTOOBI OBITH B COCTOSTHUH OBICTPO BPAIIATHCS, YTOOBI CO3/1aTh BRICOKHH 3apsil (IOTCHIMAI).

[To nannbM uccnenoBanuii Kenner C. /Iasuc u [Ixon Aprypom ):[eeMg KOJIMYECTBO BOJIBI HCIIAPSIETCS XKETOMHO OT
OKeaHOB cocTariseT okoro 333 000 kM®, BKITazt OT 03ep, peK H MOBEPXHOCTeH 3eMitr B mpuvMMepHo 62 000 kM®; mocemss
cocrasser 18, 6% or o6mero kommuectsa 395 000 kv®, uto BO3BpaIIaeTcs Ha 3eMIII0 B BUJIE TOXKIA B Kaxablii rof. [1o
OTHOIICHHIO K OOIIIEH TUIOMIaIH PeK U 03ep, CYIIH, MOKPBITHIX JECOM, HAMHOTO OOJIbIIe, H TI09TOMY OOMbIIast YacTh HCITapEHHS
¢ 3eMIIH IPOHMCXOMUT OT Jieca. B MpoleHTax OT Leoro, BKIIA[ JIECOB IIOITOMY SIBIISIETCS KPUTHIESCKH BOXKHBIM IS
TIOACPKAHUS CTAOMITEHOTO KITMMATHIECKOTO YCIIOBHSI.

OpnHako u3-3a HalIel NesTeNbHOCTH, MACCHBHOM BBIPYOKH JIECOB, B OCHOBHOM JIJISI CEJTBCKOTO XO3SIHCTBA M IIPOU3BOICTBA
TOBSLIMHBI, TUTOIIAIb €CTECTBEHHBIX JIECOB COKPATHIIACH YPE3BBIYAHO, OT €€ MepBOHAYAIEHOIO COCTOSHHUS. ITO MAaCCHBHOE
pacuiupeHue ropsiaux, OTKPBITHIX JUISl OCBEIIEHHUS IOBEPXHOCTH IPHBENIN K OTPOMHOMY YBEITHUYECHHIO CKOPOCTH UCTIAPEHUS,
KOTOPOE 3HAYUTEIIFHO IOMOTAET BEI3XBAHHOMY d()()EKTY TIOBBIIICHHAE TEMITEPATYPBI M MPOAYKIIH HAIINX
texHonoruy. [IprunHa ynepkusatomias 1 © C MOBBIIICHUS TEMIIEPATypPhl, HO He 00513aTElIbHO PABHOMEPHOE PACIpeIeIeHHE,
nonomauTenbHBIX 1 000 MiTH. KyOHMUYeCKUX METPOB BOJSIHOTO ITapa B atMocgepe.

B pesynbrare Bech BOAHBIN Oananc 3eMin ObIT CEphe3HO HAPYILSH, B PE3YIBTATE Yero 04eHb OECIIOpsIOYHEIe
CKOIUTeHHs1 aTMOCc(hepHOi Bllary, ()akT 0 KOTPOM HAC eKETHEBHO HHPOPMUPYIOT CPEACTBA MAaccoBON HH(popManuy. B



HEKOTOPBIX MECTAaX, €CTh MePerpy3KH, B Pe3ylbTaTe Yero MOBTOPSIIOTCS KaTacTpOpUIeckue 0Caaku U KpyITHOMAacIITaOHbIe
HABOJHEHIS, TaKasi CHTyaI[Hs IPOMCXOAAMIAs B OCIEAHIE Tob! B banrmmazemnte, a B Apyrux Ha00OPOT, HET MM MOYTH HHU KaKUX
OCOJIKOB, T.€. IPEOOIAIAIOT CYpOBEIE YCIOBHS 3acyXH, kak B CynaHe 1 Dduonuy, Bce KOTOphIe IIPUBOJAT C YPE3BEYaHBIM
CTpafaHMsAM H OTPOMHBIM YeJIOBEYECKHM KepTBaM. B cBs31 ¢ GombmmM 00beMOM N30BITOYHBIX TAPOB BOABI, BMECTO CO3/aHUS
MaJIbIX YaCTHUIl BOJBI, KaK OTMEUaJIoCh BEIIIE, 00pa3yloTCs Topa3/io Ooree TshKemble KAy, KOTOphIe ITafaroT KaK JTHBHEBBIH
JIOKb U FEHEPUPYIOT 3HAUUTENIbHO MEHUIIE JIEKTPUYECKUX 3aPsII0B.

Bo MHOTHIX TaKHX JIMBHSX, TAKUX KaK IIMKIOHIIECKNX U MYCCOHHBIX, HET HI KAaKOTO rpoMa Boobmie. XoTs 3ToT
JIOTIOTHUTENBHBIN BOSHON ITap yBEIHMYHUT OOIIIOI0 TeMIIepaTypy aTMOC(hepH!, H3-3a ABIDKEHHS BO3MYIIHBIX TOTOKOB BEpXHEHT
aTMoc(epe, HaIpaBIIsLsI ITOTOK K MOTIOCAaM, TaM OH BBINAJIET BBUJIE CHETa, T00aBHUB K 00beMy (PHKCHPOBAHHYIO BOXY Ha HEM
MIOYTH MOCTOSHHO, BBHJE JIbJa. KpoMe Toro mionans 00IaqHOro MOKpoBa TakKe yBEINIHUBAETCs OIaromaps SToMy
AQHOMAJBHOMY COIEPKAHHIO BOISTHOTO Mapa, YTO B CBOIO OYepeb YCHIIMBAET TaK HAa3bIBaeMBIH 3(h(eKT anmpoeno 3emitm.
Anp6eno - TepMuH T 001Ielt OeTH3HEI aTMOCc(eph! 3eMIIN BEI3BAHOTO OTPAKEHIEM CBETa OT OelbIX 001akoB. OHO CKPBIBAET
COITHEYHBIE JIyqH U MIPEOTBPAIIACT HCIIAPSHUE BOIEI HIKE 00JIAKOB OT TOTO, YTOOBI OBITh B JaJbHIIEM HATrPETHIMH.

C mpyroii CTOPOHBI, TaK KaK OONbIIas YaTh BOASHOIO Mapa Oblia HAKOIUIEHHA B O0JIaKax, I/ie HeT HU OIHOTO,
OTHOCHTEINIFHO TIPUCYTCTBYET HEMHOTO Mapa i Tak kak COMHIe, Tie OHO MOXET IPOCBEYHBATH, OONBIIE HE TPeeT
armoccepy. [ToMoraBmiast yBeIMuiBaTh JaBICHIE B HIDKHHUX CIIOSX aTMOC(EPHI, BBI3BIBAsI TEMIIEPATYpPHOE PACIINPEHHE
HEepaBHOMEPHOTO KOJIMYECTBA BOJBI B IIape, BCe OOMBIIE M OONBIIE MOJICKYT BOMBI, BEIHYK/ICHBI TOJHAMATECS Ha OONBIINE
BBICOTHI, YTOOBI TaM ITOBEPTHYTHCS HUCCOIMATHBHBIM-Pa3/EISIONIIM IIPoIeccaM YIIOMUHABIIIMCS paHee, U HEMOoIpaBUMast
HOTEPs. BOIBI YBEIUUUTHCSL.

B nonrocpodHoit nepcrekTuBe Bee 3TH 3G EKTH I Mephl K yMEHBIISHHIO 00IIel TeMIIepaTyphbl OKpYXKaloIiei cpers! 1
HaJIM9re aTMOC(EpHOH BIIary, B TO BpeMs Kak MepBOHaYaIbHAS TEMIIEPaTypa B HEKOTOPBIX 9acTIX 3eMu OyieT pacTH, B KOHIE
KOHITOB HEM30EKHO PEe3KO OCTHIHET, KaK MPEABECTHUK HOBOTO JIETHUKOBOTO IIEPHOJA.

VcToprueckn HUKTO M HUKOTIa-MNO0 HE HCIBITHIBANI HAYaIbHBIE 3TAIbI JIETHUKOBOTO neprona. Ho, moxamyi,
HOCIIeIHNE, HECE30HHOE BhINajIeHHe CHera B ABcTpanuu Ha Poxaectso 1993 (camoe skapkoe BpeMst rojia) sBISIeTCs IEPBBIM
IPEIBECHUKOM IIPOTATUBAS JEISHBIE IIyITaembl 3apOKAAIONIIerocs JIeTHUKOBOro eprona. Bukrop Illaybeprep yxe npexsumen
Bce 310 B 1933 Toxy, 3a101T0 10 TOTO, KOTZA U MOHATHS HEe MMENH O INI00AIFHOM HOTEIUICHHH, H OIHACAIT €T0 IIOAPOOHO B CBOCH
kuure "Ham Beccmsicnennstit Tpyn - Micrournk Muposoro Kpusuca. OCHOBHBIMHU IIPHYHHAMY, TT0 €70 MHEHHIO SBIISETCS
(cBepX MpOsICHEHHE) TaTalIbHAasl BEIPYOKa Jieca, B COYETAHUH C "TSDKENIBIMU PYKaMH'', MEXaHUCTHYECKH-OPUEHTHPOBAHHBIX
METOIOM BEJICHHS CENBCKOTO XO3sHCTBA M HEeCTECTBEHHBIMH, JIe3NH()OPMHUPOBAaHHBIMU-OIIIOOYHBIMH CHCTEMAMH YTIPABIICHHS
BOZIHBIMU PECypcaMi, Bce U3 KOTOPBIX OepyT CBOE HAadalo ¢ OOIIEro HeTOHNMAHHMS IPHPOIHBIX SHEPTHH U IIPOIIECCOB.
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2. "Boamsrii ukin", Buochepa, Hayuansiii amepukanern, 1970: W.H. ®punmasn, HLm-ﬁOpK, CIIA.

3. Phaidon Kparkas Duukionenus Hayku u Texuomorust, © Andromeda Oxford Limited 1978 roua, 11-15 BunorpaHuk,
Aounrron, OX14 3PX, Aurius.

4. tam xe.. YPOBEHb OIIMBKMU: ypoBeHb H3MEHEHUS TI000T0 METEOPOIOTHIECKUX (haKTOPOB C BHICOTHI, OCOOCHHO TEMIIEPATYpPYy,
KOTOpBI# 00b19HO yMeHbmmaeTcst Ha 0.6°C Ha 100 M. (9KOIOrHYecKunii ypOBEeHb OMMNOKK). HeHACHIIIeHHBIH BO3/IYX IPOUTPHIBACT Ha
1°C na 100 m. (BeICOXHM aqmabaTHEIH (*) OmMOKa ypOBEHSE), TOTIA KaK BIAXKHBIN BO3/yX MpOUTrphIBaeT B cpennem uucie 0.5°C Ha
100 M. (Hachlman aguabaTHbIA ypoBeHb ommOKH). Tam xe.. (*) AJJMABATHBIN: 13 TepMoIuHaMUYecKH il poriece,
MPOMCXOANIMIT O€3 TOTEPH HIIH BHITOMIBI BHICOKOH TEMIICPaTypHl.

5. DnexrpuuectBo & MarHetisMm, Kembpumxckas [Ipecca Yuus, 1908.

6. O6pa3 coBpemennoit pusukn ['. Jlunmuep, p.108, puc. 51/1, "®opmupoBan¥e IEKTPOMArHUTHBIX BOMHBI: Y panus-Bepior,
Jletinur, ['epmanus.

7. TloueMy CHHUIA TOHUMACTCS BEpX, a KPACHBI BHU3 MOXKET BOSHUKHYTH BOIPOC?/{i1st OOBSCHEHHS IPUHIIMIIOB, a HE
crierpuIecKre 0COOEHHOCTH MBI JIOJKHBI OOPAaTHTHCS K CTOITY B pUCyHKe 4.6, Tl HaM HallOMHHAIOT YTO TATOTeHune, centrifugence,
ANIEKTPULIU3M, PACIIHPEHHUE, JaBICHUE U BHICOKAs TEMIIEpaTypa BECh CBS3aHHBIN CIEKTP. ITO MOIJIO TAKUM 00pa3oM
HHTEPIPETHPOBATHCS KaK 3aHMOJIeHCTBIE AunonbHbIe Kanenpku ¢ CUION TSXKECTU oHu pa3BHBAIOTCA KAK DJIEKTPHUECKUE
3apsiapl, JaBas Hadaiao B3auMHO oTTankuBaronwM JABJIEHMSIM. Onu B cBoto ouepens Boi3siBatoT IEHTPOBEXHOE oceBoe->
pamuansHoe 1 ropuzonTansHoe PACIIMPEHUE DJIEKTPUYECKOTI'O ITOJIS, y KOTOporo ecth OTHOCHTEIHHO HU3KUH OTEHIHAT
M3-33 YBENIMUICHHOTO Pa3ielieHus 3apsaaa. B mocIeacTBiu 3TO POU3BOAUT pasrpy3Ky (paspsim), IBET KOTOPO HAXOAUTCS B Gonee
HU3KOM JacTore, Gonee jutnHHas [irHa BoHbl, [ OPSIYAS B KoHIE CrIeKTpa, TO €CTh KpacHsIit. MBI Takxke 3HaeM ot puc. 4.6 (p.
63), 9TO IOAHSATHE, ABIXCHHE K LICHTPY, MATHETH3M, UMILTO3HsI, BCACBIBAHKE U XOJIOJ OTHOCHTHCS OJMHAKOBO K CrieKkTpy. Kak
MPOIOIDKAIOLIUCS BPAILISIONIHICS MOTOK AUMOIBHBIC MOJICKYJIbI CO CTOJIKHOBEHHEM OJHOMMEHHBIX 3aps/IOB TEIeph MOIHOCTHIO
Pa3BUIIH AIIEKTPUYECKOE TI0JI¢, OHU OTPaXKAIOTCS HABEPX B TOM, YTO MOTJIO OBl OBITH OMHCAHO Kak ‘BOCXoJdllee maaeHue’. Baons
atoro gospine U - GpopMbl yTH maeHust, Kaxapii mocreneHHo passusaetr cBoé MATHUTHOE I1OJIE(3apsix). [lockonbky obnacts
BUO-MATHUTA passuaetcs cuna Tspkectu obictpo yerynaet JETKOBECTHOCTHU (neButanmm). B3anmuast
npusnekarenbHocTs (BCACBIBAHUE) yBemmamnBaercst, npoussena kak IEHTPOCTPEMUTEJIBHAS ILUHA C
PAAMAJIBHBIM KOPJIOM-> OCEBOM UMIUIO3UEMH st0 cxoaures HamatbiBatorue cuiossie MATHUTHBIE nunuy B
yckopenne Buxpst JEBUTALIMN. [locTikenne 4pe3BbIYaiiHON HHTEHCHBHOCTH Ha BEPIIMHE TOT0 BUXPSI, MEPHCTAsI, BEICOKAsS
4acToTa, OMOMAarHuTHast, CHHeBaTO-Oernast, JIFOMIHECIICHIIHS B3JIETAaeT BBEPX KaK OMOMArHUTHBIC TI0JIEBBIC 3apsibl. B cBoero pozaa
JIBYCMBICJICHHOM TTOATBEPKJCHHE 3TOTO SBICHHUS, YEJIOBEUECKas ylla, ke Oblia MOICO3HATEIBHO BICYATICHHAS



COOTBETCTBYIOIIMMH [BETAMHU MarHeTU3Ma U JIEKPUIM3MA, IIOTOMY YTO OKPAIIMBAHUE OOJBIIMHCTBO PUCYHKOB B yIeOHHKAX
MMOKa3bIBAIOT MATHUTHBIC [TOJIST B CHHEM U 3JIEKTPUYECKUE TOJIS B KPaCHOM 1Bete!

8. Jleomonbx Bpauacrarrep, Ummiosust BMecro B3peisa, Camoryonukanus, Jlnai 10, Fach 20, Ascrpus.
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/ TEMIIEPATYPA

7.1 /Ipycue @opmuvr Temnepamypot

Tenepb MBI 0OpaTHM Hallle BHUMaHKE Ha Oollee 3HAKOMbIE TOHATHE TeMIIePaTypsl. [IBIKeHIE TEMIIEPaTyphl B €€ BEUHBIX
IIUKJIaX — TakKe aKTHBATOP JKU3HU M CMEPTH, YBEINYUBATECSA M YMEHBIIATHCS, PA3IOKEHNE H BO30OHOBIEHHE. DTO 3aBUCUT
OT TEMIIePaTypHI, W, CKOpee, BPOXKICHHbBIE SHEPTUH (hYHKIHOHUPYET O] 3HAMEHEM TeMIepaTyphl, KOTOphIe TPOU3BOIAT
IYIIBCAIIAH, KOTOPBIC aKIIEHTHPYIOT U YIPABIIAIOT IPOLECCaMH BCeH JKI3HU. MBI [yMaeM O 3BONIOIAH-Pa3BUTHH KaK O
HEIpPEepBIBHOM TIpOIiecce, KaKoif OH B IIEJIOM, XOTS OH TAaK)Ke MMEeT BaXKHBIIN MPEPHIBUCTHI actiekT. Ecim ObI He 3TH
SHEPTeTHIECKHE MYITbCAIIH, KOTOPBIE COSAUHSIIOTCS U IEHCTBYIOT B OJMH MOMEHT, YTOOBI OTIEIHUTHCS B IPYTOM, YTOOBI
00BEIMHUTE YHEPTUH U MaTePHH, He KaKHe-HUOYIb YIIOPSII0IeHNIE HHCTPYMEHTHI, KOTOPBIMU OeCUMCICHHBIE
MHIVBHIYaIbHOCT M Ka4eCTBO MOIIIH OBITH CO3JaHBI, KOTOPBIE COCTABIISIOT XKU3Hb, Kak MBI e€ 3HaeM. TakuM obpa3oM
IUKJIMYECKOe IBIDKEHNE TeMIIePaTyphl MOKHO PAcCMATPHUBATh KaK HHAMBHIYaTbHOCTD, BEI3BIBAIOIIE IBIDKEHUE, KOTOPOE
CO3JaeT SIM30ANIECKUE OaronpUsTHEIE YCIOBHS IS PA3BUTHS HOBBIX (h)OPM JKH3HHU HITH OOHOBJICHHE YK€ CYIIECTBYIOIIHX.

Omnpenenstomuii pakTopoB TeMIEepaTypsl — 3TO JIBE IPOTHBOMOIOKHOCTH TEIIO U XOJIOJI, X Upe3BBIUaiHBIE TIPEIebI,
SIBJISTOIIIXCS HEOOBIKHOBEHHBIMH aCTIEKTaMH OECKOHEYHOTO TeIIa i OECKOHEYHOro Xonoaa. Kak MBI BUANM, JOCTIDKEHUE
1r000r0 Ipezena HEBO3MOXKHO B (DH3HIECKOM MHUPE, TaK KaK JOCTIDKCHUE OJHOTO MOXKHO OBIIIO OBI TIOTHOCTBIO OTPHUIIATh
CyIIECTBOBAHHMS JIPYTrOro, U B TO e caMoe BpeMs orpunas ceds. OH ObI Torna He UMel ObI aHAIOrOB, HU KaKOH MOISIPHOCTH,
HU KaKOH TBOMCTBEHHOCTH, U IETbHOCTH, BKIIFOUAIONIAst B3aMMOJIEHCTBHE TEIlIa M XOJIO/a Ha (DM3UMIECKOM YPOBHE, IIPEKPaTHT
CBOE cymiecTBoBaHNe. Yepes npeHeOpekeHne TUaTeKTHYeCKOro MBIIIICHHS B 00JIaCTH HAYKH, C TIOMOIIBIO KOTOPBIX 00e
CTOPOHBI MOHETHI IIPUHUMAIOTCS BO BHIMAHUE, OHH OBI TOTIa CTAIH "3aKOH' TaKHM e 00pa30M, 9TO HayKa TOBOPHT O "3aKkoHe
BCEMHPHOIO TATOTCHUS" B TO BpeMs o0eciieHuBast mporuBoactiekt Jlepuranmu (cM. puc. 4.6, miasa 3).

B 10 Bpemst kKak MOTYT OBITh OYEHB BBICOKHE TEMIICPATypPhI B IPYroM MecTe Bo BeenenHoil, 3necs, Ha 3emie
TEMIIepaTypbl, CIOCOOCTBYIOIIHE POCTY H Pa3BUTHIO SBIISIOTCS OTHOCHTENBHO, ITHPHUHEI, HU3KIMHU U JISKAT B TIpeenax
JIOBOIBHO y3KOH TIOJIOCHL. B OCHOBHOM, €CTECTBEHHBIH POCT IPOUCXOJUT B YCIOBHSAX YMEPEHHOH TeMIepaTypsl, OONBIINX MIIH
PE3KHX M3MEHEeHHIt, OHH OyIyT BpEIHBIMH UIst OOIBIIMHCTBA OpraHu3MoB. biarogaps Haiemy TyrnoMy (OrpaHH4eHHOMY)
00pa30BaHMIO U TEXHONOTHSAM, BEITEKAIOMINE U3 HETO, MBI IPUBBIKIIH JyMaTh, M IPHHUMATH KaK €CTECTBEHHBIE TEMIICPATYPEI
9Ype3BEIYAITHO BEICOKOTO YPOBHS. MBI TeHEpHpyeM HaIlIX IPOU3BOCTBEHHBIC MOITHOCTY UCHIONB3YsI CTOPAHHS U ropsaee
nenenus (pacuierienue). Hama ¢opma XMMAH - XUMUSI IPUHYKICHHUS, B KOTOPOW MBI CO37aeM COSMHEHUs (COCTaBbI) M
IPUBOAMM HAIITM MAIIWHEI C UCIIOTb30BAaHUEM TEIUIA, YacTO IIPH O4EHb BHICOKUX TABIICHISIX.

Ipupona, ¢ apyroit CTOPOHEI, HMeeT HEOOIBIIOE KOHCTPYKTHBHOE HCIIONB30BAHMS BEICOKHX IABICHHI U TEMIICPaTyp,
KpOMe KaK CPEeJICTBO JJIbI CHATUS HAIPSDKEHNUS, HAIIPUMep, U3BEPKEHNS BYIIKAHOB M 3€MIICTPSCEHHUS, H BMECTO 3TOTO
HCHONB3yeT COTPYTHUYECTBO XOMOTHOIO CHHTE3a B €€ XMMIH. JTO IPOXJIAHAS XUMHUS B3aMHOTO BCACHIBAHMS MITH
IPUTSDKEHNS TIPOTHBONOTIOXKHHBIMH MOJSIPHOCTSIMH U ¢OOp 3apsII0B, TIOX YaCTHYHBIM BAKYYMOM - IIPOCTPAHCTBEHHOH 1
SHEPTEeTHIECKOH ITyCTOTHI MEX Ty MPUBIEUEHIEM Tell — COOpaTh BMECTE PAa3IMIHBIC IEMEHTHI, YTOOBI CO3IATh KH3Hb. Ecimu
ObI He OBLIO TAKOTO BaKyyMa, MBI He Momin Obl 1pimiats. B 1908 roxy Hemerkuit xupypr, mpodeccop Dpuct DepauHang
3aropOpyx, 00OHAPYKMII 00TAaCTh HU3KOTO AABIICHHUS MEXK/Ty IUIEBPOH M TIOBEPXHOCTH JIETKUX U OOBSICHIII 3TO CBOEMY
HaYaJIBHUKY, Ipodeccopy MUKOIHTY, CISTYIOIIIM 00pa3oM:

"Bo gHympenHux u 300posbix 1E2KUX CYUjecmayent 30Ha HU3K020 OA6leHUsl, KOmopas No00epiHCUBAEnCs 1e204HO
NOOCMBIO U NO3BOIAIeM Ne2KUM PACUWUPAMbCA NPU 800Xe U COKpAmumcs npu 8viooxe. He 010 661 8akyyma mexncoy
NOBEPXHOCNBIO NIe2KUX U NeBpoill, He OblI0 Obl B03MONCHO HU KAKUM 800XOM, HU KaKo20 pacuiupenus nezkux. Bez smozo
YACMUYHO20 8aAKYYMA, KOMOPbLIL 3ACMAsiaen 8blpAGHUBAMNbCS 1e2KUM YENIAMbCA 34 6HYMPEHIOI0 NOBEPXHOCHb ePYOHOU
KIemKu, 6e3 He2o JieeKue Obl Pe3KO CHCANUCH U MYM Jice nocaedosana cmepmy. Ecau 6v1 sma 6uonocuveckas nycmoma
3ANOTHACMCA HOPMATLHBIM AMMOCHEPHBIM Oasenuem yepes 100yio (opmy nepgopayuu, mozda bl 6ce 3a00XHyIUCH. "

Korna 3aropOpyx KOHYIII TOBOPHUTH, MUKOIHTY, TOT CKa3aJl eMy, YTO OH OBLT HE B CBOEM YME H YBOIIII €ro 0e3
TpEeABapHTEIBHOTO IpeaynpInkaeHus. Tak MHOTO JTFOIeH OTKPBITHI U 0OBEKTUBHEL, JeiicTBue MUKOIIYa CBEIINCH K HAyIHO
000CHOBaHHOMY MHEHHUIO, MHOTHE JPYr'He IepPBOOTKPIBATEIH IIOCTPATAN OT PyK opTomokcansHocTr! B HacTosmee Bpemst
TPUHATO OTHOCTOPOHHOE IIPECTABICHUE C TEM, YTO TEIUIOT U XOIOJ -JBOHCTBEHHOCTb, OMHAKO, TO, YTO TEIUIO ITOIHUMACTCS 1
pacIIUPsIeTCs, ¥ XOJIOJ OITyCKAaeTCs U CKUMaeTcs. JTo, 6e3yCIIOBHO, CIIPaBeUINBO JJISL BCEX TEXHUUECKHIX CUCTEM U TJIe 3TO
HIPUMEHUMO, MBI OyieM Ha3bIBATh X TEXHUUECKIM TEIUIOM H TEXHHYECKHIM XOJIOJI0M, 332 HEHMEHHEM JIYUIIero ONpe/eIeHI.
OxHAKO 3Ta TOYKA 3PEHMS SBIISETCS JHIIb YaCTHI0 HCTHHBI [IPHPONEL, TakKe HCIONB3YeT IPOTHBOIIOIOKHYIO (hOpMY, a IMEHHO
TIOBBIIIAETCS U PACIIHPSACH XOJIOOM, U MIOHIDKAETCs U KOHIIEHTPHUPYs BEICOKOH TeMIrepatypoii. ITo cpaBHEeHHIO ¢ OOIIHPHOI
IUTOI[A I 3eMJTH, MBI JTEIOAH HEMHOTO OoMbIIe YeM BUpycHl. Haia o0mast mepcrekTruBa IIo3TOMY TPAHIYIHT C aHATUTHYCSCKIM,
TaK Kak U3 Hallel HU3KOH TOUKOH 3peHHs MBI He MOXXeM HaOIIo/aTh IIeJI0e, HO TOIBKO Ooiee MENKHE YacTH B



HEMOCPEICTBEHHOH Onm30cTH oT Hac. [lomHrMast Hallty TOUKy 3peHHs, Ha caMOM Jelie, MBI BHIUM, 9TO CYIIECTBYIOT U €CTh
JIpyrue IpoTUBOIIONOXKHbIE OTHOILIEHUE TeMIepaTyp. PaccMarpuBaeMble U3 KOCMOCA, COCTOSHHUE BBICOKUX SHEPrUi
YBEIUYMIOCH U PACIIPACTPAHEH XONOJ, Mbl MOKEM BUJIETh, YTO YCIIOBUE MAJICHUSI U KOHLIEHTPALHs BBICOKOH TEMIIEPATypPhL
MIOCTETIEHHO Pa3BHBAETCS 0 Mepe MPUOIIIDKEHNS K IIOBEPXHOCTU 3eMIIH, [Ie OHA KOOI JOCTHUTAET CBOETO MaKCHMyMa

B HeZIpax 3eMily, B 3aBUCUMOCTH OT TOro, 3eMJIsl pacCMaTpUBAETCs KaK TBEPAOE UM II00€e TeNo. JJ0 CuX op HU OHO U3
MOCTIEHNX MPEVIOKEHHBIX THIIOTEe3 He OBLIO HEOCIIOPHMO JOKA3aHO.

Pasnnia Mexry sTiMu 1ByMs (hopMaMu TeMIiepaTyp HarOoIee 9acTo BCTPEIAIOIIIXCS, KACASTCs TeMIePaTypPHBIX
MHBEPCHUH, KOTOPBIE IPOHCXOIAT MEXTY THEM M HOUBIO, MEX Ty 3UMOH H JICTOM, MIIH KOMOHHAITHS O0OMX CYTOYHBIX H CE30HHBIX
TeMIIepaTypHBIX KoleOaHuil. B mHeBHOE BpeMs yBeIMYIeHNs TeIlIa BOCIIPUHUMAETCSI, KaK MBI ObI OITYCKAINCh Ha JTHO JTOMHHEI
(TIOH¥DKEHHE U KOHLICHTpALHMS Teruia), B TO BPeMs Kak OHa IMOCTEIIEHHO CTAHOBUTCS [IPOXJIaAHOM (MOBBILICHHE U PACIIUPEHNE
X0JI0/12), TIOCKOMIbKY MbI HofHHMaeMcst. Houbio mponecc Mensiercs (31o 6oee 04eBHAHO B 3uMHee Bpems). [I0cKonbKy Mbl
CITyCKaeMcsl, BO3yX CTAHOBHTCS O0Jee XOIOIHBIM U OoJiee IIOTHBIM (IIOHIKEHHE M KOHIIEHTPALMS X0NIO0/1a), TOr/a KakK , Koria
MBI HOIHUMAEMCs], BO3yX NPOrpeBaeTcs (IOBBILICHNAE M PACIINPEHHE TeIa).

IToaTOMy O4EBHIHO, YTO CYLIECTBYET [BE Pa3In4HbIe HOPMBI €CTECTBEHHOIO OTHOLICHHS - TeMIeparypa / III0THOCTb,
OfIHa M3 KOTOPBIX IOKA ellle HHU OblIa IpU3HaHa HY MCCIISJIOBaHHA HAYKOH, XOTs, 1o cioBaM Bukropa Illaybeprepa — 3to
npeoOranatomas popMa, U Ta, KOTopast AeflaeT BO3MOXKHOH KI3Hb. B pe3ynsrare Halm HBIHEITHHE TEXHOIOTHH ITI03TOMY
COBEpIICHHO HecOaIaHCHPOBaHHBIE.

OTH 1BE pa3NuIHbIe (GOPMBI TEMITEPATypPhI, I TEMIIEPAMEHTa, KaK TOBOPUT BHKTOp — 3TO OTpaskeHHs OT uX 3(QHUPHOTO
MPOHCXOKICHS, HMEIOT IIPOTHBOIOIOKHBIE (pasHble) QyHKIUU U 00e akTuBHBI B [Ipupose onqHoBpeMeHHO. [1iist 9BOTIOLMH 1
pa3BuTHE, 9TO OBI MPOROIDKATH MX OCCIIPEIATCTBEHHO, BBEPX, HMOTBEMHAS (hopMa JOIDKHA Ipeodagars. DTo MBI Ha30BeM Twm
A, TIpencTaBiIsisl KOJJIGKTHBHBIE IPU3HAKH POCTA M PACIIMPEHUS X0J0/1a U yMeHbleHHe (IOHIKEHNE) W KOHLIEHTPALINS TeIa,
KOTOpEIE ISHCTBYIOT BMECTE — €CTh OOBEINHEHNE, KU3HEYTBEP K AAIONIast (hyHKINS, IPUBONS K XOTOIHBIM, (hOPMUPYIOIIIM,
00MeHHEIM IporieccaM. OHa BO3HHKAET B pe3y/brare "OpHruHaia’ IBIDKEHHS 3eMIH H MOXKET OBITh BBI3BaHA HCCKYCTBEHHBIM
MEXaHUYECKHUM IIyTeM, CO3/1aBas HaTypaau30BaHHbIE IBIKCHUS LMKIOMIHO-CIHPAIbHO-IIPOCTPAHCTBEHHYIO-KPUBYIO
(paananbHO-0CeBbIE) OOCYKIANTNCH B MPEABIAYIIHMX [VIaBaX. DTO 03HAYALT, YTO OHO-MAarHETH3M TaK)Ke MOXKHO [PONU3BECTH,
(opma SHeprud, o KOTOpoi Hayka B HACTOSIIEE BPEeMsT HEOCBEJOMIICHA.

U Haobopor, Temmeparypa Tuma B , rre BrICOKast TemriepaTypa MOBBIIAETCS U PACIIHPSETCS a XOIOM CHIDKACTCS
(MOHIKAETCS) ¥ KOHLIEHTPUPYETCS], IMEET Je3MHTErPATUBHYIO (DYHKIIHIO OTPULIAHHUS-)KU3HU U IPUBOIUT K TEIUION,
pasbuparolieii Ha COCTaBHbIE YaCTH, MeTabonnyeckas (paciierieHne) akTiBHOCTb. CyTh, CBsI3aHHAsI C aHAIM30M HEPIUH
eNIeKPHIN3MAa, KOT/ia TIOPOXK/eHa ecTecTBeHHO, [Ipuponoit ucons3yerca Tuna B aist Hagnexamero pa3ioxeHus
OpraHIYecKol paHee )KUBOM MaTepHy, T. €. IS pacraja 6e3 THUCHHS.



Puc. 7.1 3BykoBble durypeil.
MnactuHa 24,5 x 32,5 cm, TonwmHa 0,5 mMm, Yactota 1580 ruy 6e3 yyeTa BnusiHua tenna (nogpobHo).

Brnaromapst HOHNMaHUIO B3aMMOJEHCTBHS MEX/y STHMH ABYMS THIIAMH TeMIIepaTyp, B Oornee mo3Hed BoitHe 1930-x n




Hauaste 1940 rona Bukrop lay6eprep paspaboran "Knumarop®, KOMHaTHbII 351eKTpooOorpeBaresb / OXJIaanTesb, KOTOpPBbIil
(YHKIIMOHMPOBAI B COOTBETCTBHH C €CTECTBEHHBIMH ITPABHIIIAMHE H MIMEN pa3Mep co nuiAIry. C IIOMOMIBIO 3TOiH MalIuHbI,
BMECTO OOBIYHBIX YCIIOBHIH 3MMOI ~XOJIOHBIC HOTH H TOpsTIast TOJIOBAa M CUMITOMATHYECKIM TEXHUYECKU KOHTPOIHPYEMBIX
YCIIOBHSIX, TEIUTBIH BO3IYX CO3aBaliCs B Ooee HU3KUX YPOBHAX M OoJiee MpOXJIafHbEIH BO3AYX BhIme. OH TaKXkKe MOT CO3/1aTh
mpoxiaay IetoM. B crenyrommeit mase 21 o mMmiosun 3Toro Gyner paccMorper Oornee moxpooHo. Temmepatypa Tuma B moxer
OBITH IIPOM3BEICHA YPEBBI3BEIYAITHO BEICOKOH TEMIIEPATypOH - HCKYCCTBEHHOE CO3/IaHUE ITyCTHIHD M CBEPXIIPOSICHEHBIX
(BBIpYOIICHHBIX) JiecoB. [Ipy SKCIUTyaTalMi MEXaHHYECKUX MAIIHH UM YCTPOHCTB, HE IIOCTPOSHBIX COMIACHO CHCTEME
nuHaMuKH [IpHposs!, OHM OCTETICHHO HAapyIIaeT XPYIKHH OaaHC 30POBB BO BCEX OPTaHUUECKUX TeNax, Aelas X MErko
BOCIIPHIMYHUBBIM K PaKy U JIPYrUM OONe3HsIM. B 0CHOBHOM 3T0 CBSI3aHO ¢ HapyIICHUSIMU B OOMEHE BEeIeCTB H, CIIeJ0BATEIBHO,
B ()OPMHUPOBAHHH 3TOPOBOH KU3HEHOH >KUIKOCTH — BOMBI, KPOBH UM coKa. K coxaneHmIo 11 HAC U OCTaIbHOH
OKpYy>Karomieit cpessl, cerofHs 3ToT Tum B, KoTopsIil HAXOMUTHCS UCKITIOYUTENHHO B IIHPOKOM IIPUMEHEHUH.

7.2 Temnepamypa - 300posve unu bonezus

IMpu cymecTBYrONMX METOaX IPOM3BOACTBA SHEPTHHU U JUIS CO3AHUS IBIDKEHNUS, OOIBIITOE KOIIIECTBO
HEeCTECTBEHHOTO TEXHUUECKOTO TeIlTa, IfyMa, BPEIHBIX Ta30B U ITApOB paccerBaeTcs B aTMocdepe, B TO BpeMsl MOo4Ba U BOAA
HOZIBEPIalOTCsl MACCUBHOMY OTPABJICHHIO U IIPOUTPHIBAIOT AAOBUTHIM MarepHanaM. Bee 3To mpoucxonur comacHo
MEXaHHCTUYECKOMY U [IEHTPOOSKHOMY U TI03TOMY aHATHTHYECKOH HIEONOTHH, KOTopasi, 00yCIIOBIICHA YHCTO
MaTepUaTICTHYECKIM MOOYKIEHHAM, HarIo HapyIIas TOHKAI TeIIoBoH OaTaHC M IpefBapHUTEIbHEIC YCIOBHs, HEOOXOMUMBIS
JUISL 37I0POBBS M JKH3HECIIOCOOHOCTH BCETO XKHUBOTO. JTO 1e3MH(POPMHUPOBAHHBIH METOJ TaeT BCEM TEHJCHIIHIO K MOBHIIICHHIO
001II1ero ypoBHS TEMIIEPaTypHI BHIIIEC ECTECTBCHHO HOPMAJIBHBIX, B PE3yIBTaTe Yer0 BEI3EIBAIOINIIE TOHKIE a HHOIA I
CMepTENbHBIC I3MEHEHHS B KIICTOUHOH (DYHKIMH. JIpYrHMH CIIOBaMH aHOMAJINS COCTOSHUS 30POBBS, COCTOSHUS "0e3pa3 s
", kaK Ha3BaJ ero Bukrop, cka3sIBaeTcs U HapymaeTcss HOpManbHas paboTa BO BCEX OpraHM3Max, Makpo M MHKpPO YPOBHsX. B
COBOKYITHOCTHU 3TO UMEET OYEHB CEPbE3HBIE MOCIEACTBUA A/l BCEX TE€X OPraHU3MOB, KOTOPBIE IOCTOSHHO CTaJIKUBAThCS C
HuM. B nponecce, Bce IpUpOAHBIE YCIOBUS AJIS CO3AaHMA U IOIAEPKAHUs 310pPOBbs, HAPYIIAETCS U CTPAJaeT OPraHu3M, B
KOHEYHOM HTOTe CTAHOBUTCS KEPTBOH O0JIE3HHU. B momonHenne Kk CoKpanieHno CBOOOIHOTO KICIOPOia U3-3a YpEe3MEPHOTo
HCIIOIB30BaHUsI TPAHCIIOPTHBIX CPEACTB (CM. IIaBy 2), KOTOPBIH B OpraHU3Me JIFO/el HPOU3BOANT MSTKYIO TUITOKCHIO
(KMCIIOpOTHOE TONO/IaHNE) B COUETAHHUH C KPalHUM ITOBBIIICHHEM OOLIeH TeMIlepaTyphl Tella, OCTOSHHBIM MpeObIBaHIEM
HEMHOTO BBIIIE U, CIIEJ0BATENBHO, HEHOPMAIbHOI HEECTECTBEHHOU TEMIIEpAaType OKPY:KAIOILEH CPEabl CO3aET YCIOBHU,
TOJXOMAIIHE [T PACTIPOCTPAHEHHS MTATOTEHHBIX OaKTepHid.

HarsgHelii mpuMep pa3pymIaromnero Bo3eHCTBHS H30BITOYHOIO TEIlIa Ha CTPYKTypy ITOKa3aH Ha puc. 7.1, rae
METaJUTMYECKYIO TTACTHHY Harpeny IIaMeHeM, Ha KOTOpoi Oblia yHopsiioueHHas CTpyKTypa (PHCYHOK) M3 IecKa
chopmupoBan myrem BuGparu’. YToGb! IPOHILTIOCTPUPOBATH BIHSHHIE MIOBBIIICHHE TEMIIEPATYPhI BOT HEKOTOPHIE
coorBercTBytonue uTarhl Buxropa IllayGeprepa’.

" BBITH UJIH HE BBITh: B npupode 6cs sicu3hb cOCpe0OnmoyeHa 8 0npoce Meabuaiuiux usmMeHeHull 6 memnepamype
HO O4eHb MOYHbIX USMEPACMBIX PASTUYUIL 8 YACTHHOCIU MENI08020 OBUNCEHUS 8 KAXHCOOM meiie, KOMopoe NOCMOIHHO
MeHsilemcsl 8 maKkme npoyecca nyrbcayuu.

Omom yHuKanbHulll 3aKOH, KOMOPbLIl NPOAEIAemcs No 6clody no Heobvamuocmu IIpupoost u eduncmay u svipasxcaem
cebs1 8 KaxicOoM cywecmee u opeanusme, A8Aemcs 3aKoH HenPeKPauarouuxcs YUKI08, 8 KaxCOOM Op2anusme CesA3aH ¢
onpedenennbim ompesrom (npomedncymrKom) 6pemeHu u 0CoobLM MeMIOM.

Maneiiwee napywenue 5moii 2apMOHUU MONCEM NPUBECTNU K CAMBIM KAMACMPODUUECKUM NOCIeOCMBUAM Ol OCHOBHBIX
Gopm scusznu.

Hna mozo, umobbl cOXpanumy 2mo cOCMOAHUE PABHOGECUSL, HCUSHEHHO BAJICHO, YMOObL XAPAKMEPUCMUKA GHYMPEHHel
memnepamypbl Kancoo2o u3 MUiIUOHO8 MUKPOOPSAHUSMOB, COOEPACAUUXCS 6 MAKPOOP2AHUIMAX, Oblia coxpaHeHa. "

Tor (haxr, 9TO TEMIIEpaTypa HTPaeT poib B Pa3BUTHH paka, B HACTOSIIIEE BPeMs 10 KpalfHeH Mepe OblIa IIPHU3HAHEI B
cepe mammorpadueii. CornacHo HeaBHEMY JOKIAy , KACAIOIIETOCs BBIABICHHUIO PaKa MOIOYHOM KeJe3bl y KeHIIHH,
MOJIOYHbIE-KaHaIbI Y 30POBBIX JKSHIINH SIBIISIFOTCS HOPMAJIbHBIMU - IIaJIKUMH, a B TPYIH CKJIOHHBIM K paky (mpumepHo 1 u3
10 >KeHIIMH) MOJIOYHO - IIPOTOKH [LIEPOXOBATHIE @ He rajkue. Kak HH CTpaHHO, CTENeHb PUCKa Pa3BUTHS PaKa ONpeIessercs
Temmneparypoii! Hcrionp3oBanue ckaHupyrolero ycrpoiicrso Chronobra, exxesHeBHbIe H3MEHEHHs TEMIIEPaTypbl B TPy,
MIOKA3aJTH U3MEHEHUS C HHTepBaIoM B 1 MuHyTy. BBIIO ycTaHOBIEHO, 9TO TaM OBLI APYroi PUTM PHCKA C BEICOKOH CTEIICHBIO
JUIS TPYIM M 9TO MX 00IIast TeMIepaTypa ObliIa BBIIIE, YeM 3710poBasi TeMneparypa. Uto roopui Bukrop Llaybeprep?

B mmutpe ropozckoro Bo3ayxa, B penHeM, ects 85000 mputeBbIx actwil. U He Tonbko, Bo @paHIMH, HaIpuMep,
HCCIIeJOBaHus YCTAHOBUIIH, YTO YIMYHBIH BO3IyX (Teruiee, ueM 00bI4HOM Bo3nyxa) B [lapmxke, conepxutbest 36000
MIATOTeHHBIX OAaKTepHii Ha KyOMYECKHit MeTp, B TO BpeMs KakK B JIECy M Ha MOJISX 3TO KOJTMYECTBO 3HAYUTENIBHO HIbKe b 490
a3poOHbIX (MEPEeHOCUMBIX MO BO3AYXY) MUKPOOOB Ha Kyonueckuii Merp, 0,0136% or Bbiwie yromsiHyToro yncia. Jpyrue
JTaHHBIE TaKoKe BHIBOJAT B3aNMOCBSA3b MEXK/Ty 3€ICHBIMH HACAXKICHUSIMH U OONE3HBIO, O UeM CBUJICTENBCTBYET CPAaBHUTEIIBHBIC
YPOBHH TYGEpKy/Ie3a OTHOCHTENHHO HACEICHUS U3 TPEX OCHOBHBIX EBPOIEHCKUX TOPOJIOB, H3TOKEHHBIX HIDKE .

Jlonnon 14.0 % 3enenas 3oHa 1.9 % TyOepkyne3
Bepmun 10.0 % 3enenas 3oHa 2.2 % TyOepKyie3
Mapmwxk 4.5 % 3enenas 3oHa 4.1 % TyOepkyne3
Ion pyxoBoacTBoM 1-pa JxxoHa Yaiimierra u3 yausepcurera Jlankactepa, AHIINS, IIOCIENHNUE J1BA T'01a HAYYHOIO



uccienoBanus 6 n3 1000 romantHux x03aicTB (acaiaMu BBIXOISIINE Ha aBTOMAruCTPaNN U 310POBbE HX YKUJIBLOB
YCTaHOBUJIA MIPSMYIO CBSI3b MEXTy 3a00JIEBaHUSIMU OPTAaHOB JABIXaHUSI ¥ BEIXJIBIITHBIMU Ia3aMH OT JIBIDKYILETOCS TPAHCIIOPTa
(crmecTBUE BBHICOKOM TPAaHCIIOPTHOM Temreparypsl ). OKa3aaock, 9To y 3THX JIrojiel Obuta Gosee BBICOKast 3a00/1eBaeMOCTh,
HanboIIee PacIpOCTPaHEHHBIE JKaI00bI 3TO TOJIOBHBIE 60K, 601 B TOpITe (aHTHHA), OMBIIIKA, 3y [JIa3 K OOIIHiT HEOCTATOK
sHeprud. YTo YIMBUTEIBHO, B TOM, YTO Ha 3TO MOTPEOOBATIOCH TAK MHOTO BPEMEHH, YTOOBI IIOATBEPIUTH C HAYYHOU TOUKU
3pEHUsI, COBEPIIIEHHO OUEBHIHBIN (AKT.

B ux cKroIuTeHHH Bee pa3auyHbIe (aKTOphl, YIOMSHYTHIC BBIIIE H3MEHEHHS, YCKOPHUTD, 3aMETTh W HHAYE ITOaBUTh
HOPMaJIbHOM 310pPOBOI OOMEH BEHIECTB JIF0OO0T0 OpraHK3Ma, TOCTOSTHHO MOIBEPTalOIIerocsi UM. DTO H3MEHSIET €CTECTBEHHOES
JIBIYKCHUE SHEPTUH, CBSI3aHHON C 0OMEHOM BEIIIECTB, KOTOPhI HEM30SKHO M3MEHSIET COCTOSIHUE "Oe3pasnuuns ' (M3MeHEeHne
TEMIIEPaTypbl) CBOICTBEHHBIE EMY.

E1me oyH HHTEpECHBIH aCIIeKT, KOTOPBIA OTHOCHTCS K HaIlIeH TeMe, sl KOrJa-To pa3roBaprBall MAJIOTA TUIaHepa, Jajee
MOMYEPKUBACT PA3IMYMSI B TEMITEPATYPHBIX (opMax co3aBaeMbIe JIECOM U TOPOIOM, COOTBETCTBEHHO, U YKA3bIBaeT Ha HA3KOE
Ka4eCTBO U TUHAMHUKY ITOAHMMAIOIIETOCS TEXHHYECKOTO TEIUIa U3 3aBOACKUX TPYO, aBTOMOOIIIbHBIE BBIXJIOIBI, OETOHHBIX
MOBEPXHOCTEH, METAITMYECKUX KPBIII ¥ T.J. Tak Kak Habparh BBICOTY SBJSIETCS HANOONEe BAXKHBIM (DPAaKTOPOM B
TUTAHUPOBAHUH, S CIIPOCHII, TIIE JIydIllie TepMalibHee (BO3POCTAIONIMI BBBEPX MOTOK BO3/IyXa) MOXHO OBLIO ObI
Haiti. OXKHIas ero oTBET, YTO OH CKAXKET, YTO ITOTOK OT OYEBH/IHBIX UCTOYHUKOB TEIUIA, TAKHX KaK roposa, s ObUT YIHBIIEH,
Y3HaB, YTO BOCXOMSIINI OTOK OBUT CHIIBHBIM HaJI €CTECTBEHHBIMU JIECAMH, KOTOPBIE TIPOU3BOIISAT €T0.

C najpHEWIIAM HCTIONB30BaHHEM COBPEMEHHBIX METOJIOB, TIO3TOMY HE YIHBUTEIHHO, UTO 3200JIEBAEMOCTh PAaKOM U
JIpyrUMU 3a00JIeBaHISIMU PACTET TaK OBICTPO, HO eIle Xy)Ke, YTO OHH MOPaXKatoT MOJIOZBIE H OoJee MOJIObIE BO3PACTHBIE
rpynmbel. CTpajaHus 1 HEBUIAHHBIC paHee O0Ie3H TPEBOXKHO PACTYT U BCE MaHEPHI JICYCHUS IPESATIPUHUMAIOTCS - XUPYPTHS,
panuanysi, XAMHUOTEPAITHS - U BCE YKe HUKTO HE MIOHMMAET, YTO OHH IIOPOXK/ICHBI ITPOU3BOASIINME BBICOKYIO TEMIIEPATypy U
TEXHOJIOTHU KOTOPBIE HCTOMIAIOT CHCTEMY 37I0POBBS], JIECHOTO XO3SICTBA, 3eMEIBHBIX ¥ BOAHBIX PECYPCOB, TO YTO MBI
YMYIPHINCH U300PECTH B C KOTOPHIMU HAM yIaJOCh YXYIIIUTh — YHH3HTh KA4€CTBO BCEH JKU3HH.

JlockoHAITBHOE TTYOOKOE MOHMMAaHKE 3THUX IBYX (HOPM TEMITepaTypsl M UX IPUMEHEHHE B CBOE BPEMsI MTOIOKUT KOHEI]
3TOMY yKacHOMY Ouday (OemcTBur0). [I09TOMY HET HE KAKOTO BPEMEHH, 4TOOBI ObI TEPATH €ro Ha YIIYOICHHBIC HCCIICIOBAHMS
Teopuii BEIABHHYTHIX Bukropom Lllaybeprepom, Ux HaI0 yxKe ceifuac MPUMEHSITh Ha IPAKTUKE, B HUX 3aKITF0YATHCSI OCHOBHOU
[IAHC JUTS HAIIIETO0 OKOHYATEILHOTO CraceHus!

IIpumeyanuke
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2. U3 Kymatik / Kumarukn Xanca [xennu, dororpaduii Kpucrnan Llyren : Basunuyc, basens, Lseitnapust

(Herue we cymectyroniero), ISBN 3-85560-009-0.

3. "Jlec u ero 3nauenne” ("' Der Wald un neson Bedeutung "), Bukrop Ilay6eprep: XKypuai, Vol.146, ctp.2.

4. "Tlocne 2000 roma", Kanaxn 7 teneBusop, Apcrpanus 25 utons 1991.

5. Hame o6uiee Gymymee: Oxchopn Yausep. Ipece. Oxcdop / Hro-Hopk.

6. BBC 21:00 TpaHcusmust HOBOCTe#, moHeaenbHuK 17 nexkadpst 1993 roxa; u razetsr Taiimc, ctp. 9, 14 nexadbps 1993 roxa.

8 IPUPOJIA BOJIbI

Kak uBeTok a1 pagytocsk! 3apaBcTByM, HOBbIN!

Bcé He moxeT nosBuTbCa 6e3 BoAbl M OCTaBWI B CUe BOOOW ToXe!
lMpoHW3biBana KpacoTy 1 UCTUHY!

O, Benukuii okeaH, gan Ham TBoe BevHoe Pydbe!

[a 6bl Tbl He oTNpaBnATbL 06rakoB, HX OBUMBbHLIV NOTOKU HAAENUTb,
Takke coBepLUeHHble NOTOKM, HU pek 34ecb U TaM OTAaBaTb,

Torga, rge 6bl ropbl 6bITb U YTO U3 PaBHWH U MUpPE?

M6o Tbl ogHa Ha 3TO, YTO COXpPaHsieT 3TU PO3AEHHbIN XU3HW, pa3BepHyna.
WoraHH BonbdraHr ¢oH lNete

8.1 Boxa - ’KuBoe Beriecrso

BOJIA! I'ne MbI HaYMHAEM HAIIIU ITOVCKU B TIOMCKAX UCTUHHBI IIPHPOJIBI 3TOTO 3aMeYaTeNbHOTO BEIECTBA, ITO UyIEeCHBIH,
MHOTO-TPaHHBIN JParoleHHbI KaMeHb, KOTOPBIH siBisieTcs: oqHoBpeMeHHo JKu3ubio u XKuakocTeio? M3HavuanbHOH,
NIepBOOBITHOM U (hYHIAMEHTAIBHOM SIBIIsEeTCs (PYHKIMH BOJIBI, HAIIPAIIMBAESTCS BOIIPOC O TOM, YTO TOSBUIIOCH PAHBIIE, )KU3HB



wii Boza. @anec w3 Mutera (640-546 BC) omnmcan Bogy Kak eAMHCTBEHHO BEPHBIN IIEMEHT, U3 KOTOPOTO CO3/IAI0TCS BCe
JIpyrHe Tena, Iojarasi, 9To 3T0 OPUTHHAIBHOE CYITHOCTH KOCMOCca. ITO OBUIO €IMHCTBEHHOE PEaTbHOE BEIIECTBO, IIOTOMY YTO
OHa IIPOHUKHYTA B CyTh OBITHS.

OToro B3IILAa TaKXkKe TBepAO npuaepskuBaics Bukrop Illaydeprep, KoTopslii paccMaTpiBall BOAy Kak OpHTHHAIbHOE"
BEIIECTBO, CHOPMUPOBAHHOES TOHKHMH 3HEPTHSMH, BBI3BIBAJIA K JKH3HU 4epe3 "OpUTHHajoe" IBIDKEHHE 3eMII, KoTopas caMa
MPOSIBIISICTCS eIl OoNbIel BoqbeMHOMN ciitoi. bymyan noromcrBoMm mimn "[lepBeHIieM” STHX SHEPT Ui, KaK OH BEIPAXaJcs, OH
yTBEpK/al, ¥ 9acTo HOBTOPsLI, uTo "Bona »xuBast cydcrannms!" monsTHe KoTOopoe fain ['éTe B IpHBeJCHHOM BHIIIE
CTHUXOTBOPEHHE.

Kak xwuBoe cymectBo, Bukrop paccMarpuBait Boy, Kak akKKyMYIITOP B TpaHC(HOPMATOpP SHEPIHH MPOHCXOAIIYIO U3
3emimu 1 KocMoca, 1 kak TakoBOH ObLIa M OCTAeTCsI OCHOBOI BCeX (hOpM KU3HEHHBIX -TIPOLIECCOB M TNIABHBIM CIIOHCOPOM
CO3JaBIIINM YCIIOBHS, KOTOPBIE JENAI0T BO3MOXKHOMN JKH3HB. 11 He TONBKO 3T0, HO KaK 3perast, BOIa — Ha/IeIaHHas BIACTBIO
HKCTPAOPAUHAIBHOTO IIOBEJICHHS U JaeT ce0st BceM BelsM, TpeOyrommeil kiu3Hu B Bennkom mrane Beiciero Co3unaromniero
Paszyma (Kocmuueckoro Pasyma). 1o — npenanuslii nocnanuuk xu3au Beiciero Cosunatoniero Pasyma (Kocmudeckoro
Pasyma) ¥, B €€ BEeUHBIX IIUKJIAX, BUTKAX U 3aBUXPEHHSIX B €€ €CTECTBEHHOM JIBH)KEHHH TI0 ITyTH Pa3BUTHUS 3BOIIOLMH, KaK
3Men Ha xke3ie (kamyuuid) Mepkypust.

CTOpOHHUKOM LIUKIIOB, KOTOPbIE IOAAEPKUBAIOT Bero JKusHb, sBisercs Boga. B kaxoil kamie Bogs! sxuser
00KEeCTBO, KOTOPOMY MBI BCE CITY>KHM, TaM Taxke >kuBeT JKus3ub, [lyma '‘mepBoro’ BemecTsa - Boxs! - ubé oOuTaHIe MEXITY
CTEHKAMH COCCYIOB H KAIHIIAPAMH, KOTOPIE BEYT 68, H B KOTOPHIX OHA IUPKYIHPYET. 2
Buxrop Ilaydeprep

Bona - mosToMy CymHOCTB, B KOTOPOH €CTh )KH3HB B cMepTh. C HEIPaBMIIBHOM, HEBEXKECTBEHHOIH 00padoTKe, OHA
CTAaHOBUTCS OOJIBHOM, TIepeaaBast 3TO COCTOSHIE BCEM JIPYTHX OPTaHW3MaM, PACTUTEILHOCTH, )KUBOTHBIM M JIFONAM, TakK, B
pe3ymbTaTe 4ero BOSMOXKEH UX (PM3NUECKUH pactag M CMEPTh, U B CIIydae YeI0BEUECKHUX CYIIECTB TaK JKe, KX MOPAIIBHOE,
MICUXHIECKOe M JyXOBHOE yxynmeHue. C TOIBKO STUM ITOHHMAHHEM MBI MOXKEM BHIETb, HACKOIBKO BaXKHO TO, UTO BOJA
JIOJDKHA 00padaThIBATECS U XPAHUTHCS TAaKHM 00pa30M, 9To0BI H30exKaTh TaKUX kKaTacTpodudeckux nocuencrauil. Kormna Mer
HE B COCTOSHHH YyBCTBOBATh M BOCIPHHUMATH BOAY KaK XKHBOE CyIIECTBO, 00OraImaoIee BCIO JKI3Hb, MBI 3aIIIpacM —
OrpaHIYIHMBAEM TBOPYECKHE IIUKIIBI BOJHI, MBI OCTaHABIIMBAEM XHU3Hb B HYTPU €€, U BOAA IIPEBPAIIACTCS B ONTACHOTO U He
I IAIIETO Bpara.

Buxropa Illaybeprepa HOHUMAaI BOIY U TO, YTO OH JOCTHT B PE3YJIbTaTe XOPOIIO BHHO HA IIPUMEpe 3TOH IUTATHI U3
ero kuury, Ham Beccmsicnennstit Tpyn, Harmcannstit B 1933 roxy:

""Mootcro ynpagname 800AHbIMU NOMOKAMU HA N10D0e paccmostue 6e3 usmenenus b6epe2os; 051 mpacnopmuposKu
OpesecuHbl U Opy2ux Mamepuaios, 0axce eciu OHU msyicenee 600bl, HANPUMEP, pyod, KAMHU U M.O., N0 YeHMPy MAaAKux
NOMOKO8 800bl, NOBLIUANL NOOLEMHYIO CULY SPYHNOBbIX 800 8 CENbCKOU MECIHOCIU U HAOETAMb 800 8CeMU
HeoOX00UMbIMU dNleMeHMamMU, HeoOX0OUMbIMU OJI51 XpOouie2o U ObICMPO20 pOCHA PACUMETbHOCU.

Kpome mozo, makum obpazom mosicro, obpabomams opegecuny u opyeue nodobHvie MAmepuabl, COenams
YCMOTiuesbIMU K 20peHUIO U SHUEHUIO;, OJi NOLYYeHUs NUMbegoll U MUHUPATLHOU 800bl 0I5 4e08EeKd, HCUBOMHO20 U O
nouebl 1100020 KHcenaemo2o coCmasa u NPoU3Bechmu UCKYCCMEEHHO, mem CHOCOO0M KaK Mo NPOUCXo00Um 6 npupooe;
NOOHAMb 800y 8 6ePMUKATLHOU Mpybe De3 UCNONb308ANHUSL HACOCO8; NPOU3BOOUMb T000e KOTUYECME0 dNeKMPOIHePUL U
JYYUCMOTL SHepauy noumu Oe3 3ampan, HOBbICUNb KAYeCme0 NoY8 U UCYeTUmsb pak, mybepkyies u HepeHbie
paccmpoticmea.

... [Ipakmuueckas peanusayus 3mozo ... 6e3 coMHeHUs, 03HAUaen NOTHYIO NePeoPpUeHMAayUIo 60 6cex 0ONACMAX HAYKU U
mexuuku. IIpumenenuu 3mux HOBbIX HATIOEHBIX 3AKOHO8, 5 Yce NOCHPOUL O0CIMAMOUYHO 60bUUe YCHMAHOBKY 6 cihepax
CHYCKa OpPesUcUmbl U pe2yIuposanue pex, Komopble, KaKk u38eCmHo, )yHKYuoHuposau besynpeuHo 6 meuetue
decsimunemuil, u KOMopble ce200Hs 6ce euje NPeOCMagIAIOM HePaAPeutUMbLe 3a2a0KU O PAZTUHHBIX HAYUHBIX OUCYUNIUH.
"

Ho npexye ueM npomomkuTh, JaBaiTe MO3HAKOMUMCS C HEKOTOPBIMH H3 Oollee H3BECTHBIX (hakToB 0 Boxe. [Ipexne
BCETo, OTKy/a e Ipuruia Boga? O4eBHIHO, OHA HEe MOIIA IPUHTH U3 BEPXHUX CIOEB aTMOC(EPHI, OCKOIBKY, KaK MBI BUJICTH
B IIaBe 6, MOTeKya BOJBI Ha CaMOM Jielie pa3JielieHa Ha OoibIImX BeIcoTax. Kyna eme MbI MoxxeM cMorpers? Ecii He BBepx,
TO, BO3MO)KHO, BHI3, IOTOMY 4TO aTMocdepa He KaxkeTcs moaxoasment ms eé popmupoanus. Eciu mHinxe, To rae? Morna
OHa COIEPXKATHCS B KPUCTAIUTIIECKOM COCTOSIHIH B PYTOHOCHBIX Iopozax 3emin? CyImiecTByeT HECKOIBKO JTOKa3aTebCTB TOTO,
OT Kylla OHa TIOSBIUIACK.

B kuure "[Ipopouectsa pyku " * Kprcrodep Bupi onucsiBaeT HoBatopckue Teopuu i oTkpbitis Creana Pucca B
Coenunennsix lllTarax, kotopsle kak 1 Bukropa Illaybeprepa, KoTopble IIOTHOCTBIO IIPOTHBOPEIHIIN YCTAaHOBICHHOM
ruzapasideckoit Teoput. [o coBam Credana Prcca npu onmpeeneHHbIX YCIOBHSAX Ta3bl KHCIOPOJ U BOXOPOL,
IPHUCYTCTBYIOIIHNX B ONPEJEICHHBIX THIAX CKAIBHBIX IIOPOX, MOIIH OBITh OCBOOOXKICH M3-3a TOCIIECTBHI T€0TepMATBHOTO

TCIJIa U IponeccaM poaACTBEHHOTO TpI/I60JIIOMI/IHeCHeHHI/II/I -(TpuﬁoanuHecuéHunﬂ — JIIOMHMHECIEHIIMS, BO3HUKAIOWIAs IIPH
Ppa3pyLICHUN KPUCTALINYECKUX Tell. [IpHYMHBI TPUOOTIOMUHECIICHIH Pa3IMYHbl. B HEKOTOPHIX Cllydasix OHa O0BSICHSICTCS

B030YX/IeHHEM (HOTOITFOMHHECIICHIINH ICKTPHYESCKIMU Pa3psiiaMu, IPOUCXOSIIIMMHE TP PaCKaJIBIBAHUY KPUCTAJUTMYECKOrO Tela, B APYTHX CIydasx
OHa BBI3BIBACTCS IBUKCHUEM JIUCIOKAIMi pu Jedopmarun. K nmpuMepy, pu pacKaiblBaHHK KpHCTailla caxapa IojlydaeTcsl KpacuBasi CHHEeBaTas

BCTBNIIKA. ), SIBJICHUS CBSI3aHHBIC CO CBETOM BBIIESIEMBIM KPHCTAUTHYCCKHMHE TIOPOIAMHE TIPH TPESHUH I CHIIBHOM
JlaBJieHre. DTO CBEUEHHUE CBSI3aHO C 3HEPIHe, BbIIENIAEMOM AEKTPOHAMH, COAEPIKAIIIMMCS B ITOPOaX, TaK KaK OHU
BO3BPAILAIOTCS U3 BHIHY)XKIICHHOTO JaBJICHUS, BO30YKICHHOTO COCTOSTHHSI, 00paTHO Ha WX €CTECTBEHHBIE OpOUTHI. Tak Kak
pa3psia KOTOPBIN OH MepenaeT CBOOOIHYIO SHEPTHIO OKPY)KAIOIIEMY BEIIECTBY, KOTOPBII MOT OBITh IOCTATOYEH, YTOOBI
0CBOOOIHTE U BBIACIUTH BONOPO U KHCIOPO MOJ NABJICHUEM JUIsi JOPMUPOBAHHST HOBOW BOJIBI B ITPOLIECCE XOJIOIHOTO



OKHUCIICHUSL

Pucc Ha3Bai 3Ty Bomy - IeBCTBEHHAs BOA, U B PE3YIBTATE €ro 3HAHUH OH CMOT MOIYYHTh IPSIMO IPH (JOPMUPOBAHIA
IPaBENBEHOrO COCTAaBa TBEPAOH MOPOJBI U MTOTYIHTh OUYSHB OONBIIOE KOTHIECTBO BOABI, B HEKOTOPBIX caydasx menbix 3.000
TaJJIOHOB B MHUHYTY. Bce 3To IpsiMO B ITyCTBIHE, TZIe HET HU KaKoif BOIBI, U B34Th e ObLI0 He oTkyna. K coxanenmro, ero
YCHIIHS 1O 00SCTICUCHHUIO HY)KAAIOIIIMCS paifoHaM GOIBIIOro OOMIBHOTO KOTHIECTBA IPEBOCXOJHOMN Ka9eCTBEHHOMN MPECHOH
BOAIBI ObLIH caborupoBansl. Kak cryannocs ¢ Bukropom Hlaydeprepom, Kpucrodep bupn pacckassiBaer, xak Pucca
OKJIEBETAJIH H €70 HICH IPHHECIH JYyPHYIO CIaBy d4epe3 IpyOyio JesTeTbHOCTE HEKOTOPBIX BEICOKOOCTaBIEHHBIX
JOJDKHOCTHBIX JIHI B mTaTe KanudopHus, 4snM HHTEepecaM yrpoxano oTKpsIThs Pucca.

Kax ®uaKocTh, BoJa SBIIETCS XUMHYIECKH IEMEHTOM U onrcana kak H,O u sBisercs qUIONEHON MOJIEKYIOH,
COCTOSIIIIEH U3 IBYX aTOMOB BOZOPONA, KaXK/AbIi Ha JeNeH TOIOKUTEIBHBIM 3apsI0M, M OJMH aTOM KHCIIOPOJIa, COAeprKaIHii
JIBa OTPHULATENBHEIX 3apsana. V3-3a pacnpeneneHus 3apsiioB BOKPYT SAPa, yrol Mex Iy AByMs aroMamu Bogopona 104,35 °, kak
MIOKa3aHO Ha BepxHel mpaBoi BcraBke Ha puc.8.1. Ilo cmoBam Kennera C. [[auca u [xona Aprypa [leto, uncras Boja - Ha
caMoM Jiesie cMech U3 18 pa3nuvHbIX CoeTMHEHHH U 15 pa3ImIHbIX BUI0OB MOHOB, YTO B O0MIEH CIIOKHOCTH 33 pa3IHIHbBIX
cyGcranmmii °. B 31oii cesasu B TaitHoii JIOKTPHHE TPOKOMMEHTHPOBAHO:

"Jlacice 6 cnedyrouem Oonee 8bICOKOM ypogeHe, Ymo eOUHCMEEHHbLIL JNeMeHn, KOMOopblll onpedenel Ha Hauell 3emune
CO8peMeHHOU HAYKOU KaK OKOHYamenbHulll Hepasnodxcumbiil 21emenm, noasnaemcs 60npoc, 6yoem nu o0vAsien 8 mupe
Buicuwum [Jyxosnvim Cosnanuem, OelicmsumenbHo Kak-mo ovends croxcHo. Hawa yucmeiiwas 6ooa Oydem, Kak Haxooumcs
cetiuac, yemynuia 6l Mecmo 08yM €€ 3as18IeHHbIM NPOCMbIM INEMEHMAM KUCIOPOOY U 6000p0OJy, MHO2Ue Opyue
cocmagnsiowue snemenmot, ucuesnu Gvl u3 Hauel 3eMHoil cospemennoi xumuu.
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Prnc 8.21n8.3

B cBoeit uncToit pome, Oymydn coeAMHEHIEM JBYX Ta30B BOAOPOIA U KHCIOPOAa, BOA MOIJIa OBITh TEXHHYECKH OITCaHa
KaK OKCHJI Boopoaa. Boma He oTnensHOe, H30IHPOBaHHOE BEIIECTBO,0HA 00IaJaeT IPYTHMH XapaKTepUCTUKAMHI
0COOEHHOCTSIMH B 3aBHCHMOCTH OT CPE/IbI MITH OpTraHu3Ma, B KOTOPOM OH YKHUBET U IIepeMelaeTcs], ABIKETCS, KaK MOJICKYITBI,
BOJIa UMEET SKCTPAOPAHHAPHYIO, YPE3BBIYAHYIO, CIIOCOOHOCTD COYETATHCS, OOBEAUHITECS, C OONBIINM KOTHYECTBOM
SNIEMEHTOB W COSMHEHUH, YeM JII00ast Ipyrast MOJIEKYJIa i MHOT/Ia OIHCHIBAETCS KaK YHUBEPCAIBHBIN PACTBOPHUTEND, OHA
CIOCOOHa CTaTh OCHOBOH ISt OJIM3KOrO COYETaHus, CMECh, BEIECTB, KOTOPYIO Bukrop HaswiBaet "smynbcueii’. Uem OGomee
CIIOKHBIN COCTAB TPEXCTOPOHHUX IIEMEHTOB PAaCTBOPEHHBIX MITH B3BEIICHHBIX B BOJIE, TEM OOJiee CIIOKHON dMYIIbCHEH U Ooree
IIMPOKHH CHEKTP e€ CBOMCTB. Y yIiieporna, ero Tak Ha3bIBaeMOTr0 HEOPTaHUYECKOTO KOJJIETH, IMEETCs ITOI00HAs CIIOCOOHACTh
BBIIIIE YeM y BCEX JPYTHX dIeMeHToB. Ha pu3ndeckoM ypoBHE BoJja MOXKET OBITh B TPEX arperaTHbIX COCTOSHUSX, TBEPIOM
(mem), sxuaxom (Boza) 1 ra3000pa3HOM (BOISIHOM ap) U C TOYKH 3PCHHS €€ CTPYKTYPBI, KaK JKHKOCTh, OHA CTPEMUTCS K Oomee
KPHCTAJUTYECKOMY, TaK KaK OHa IIOCTOSTHHO ()OPMHPYET ¥ TOBTOPHO-()OPMUPYET y3JIbI BPEMEHHOM KPUCTAILTH3AIHH,
00JIaIaroIIrie MPOCTPAHCTBEHHO-PEIETYATON CTPYKTYPOH, TaKne, Kak Moka3aHo Ha puc. 8,2 u 8,3 B3ATHl U3 TOMEONaTHYECKOTO
vccrenoBanms Boxs! A-p Lepxapaem Perrem i podeccopm Buxropom [yrmamom .

8.2 Anomanvnas mouxa Boowt

AHOMaIBHOE pacHINpeHNe BONBI - TAKXKe ABIAETCS (hPaKTOM OONBIIOe 3HAYCHHUS. XOTS 3TO YACTHYHO PAcCMATPHUBACTCS
B TIaBe 7, JaybHeHIIee onvcanue aumraee. [lonBoxns kpartko nror: Tak Kak IOBEJEHHE )KUIKOCTH, BOBI OTIIMYIACTCS OT BCEX
JIPYTHX KHIKOCTEH. XOTS BCe IPYTHe KUAKOCTH CTAHOBSITCS IOCIEA0BATENEHO U HEYKIIOHHO TUIOTHEE C OXJIaXKICHHEM, BOJIA,
TOJIBKO JIOCTHTaeT CBOETO ILIOTHOTO CocTostHUS pH Temmepatype +4 ° C (39,2 ° nmo ®apenreiity). D10 Tak Ha3blBaeMast
"aHOMAaJTbHAS TOUKA'', KOTOpAs SBIISETCS PEeIIaloIieil TOUKol 3peH s e€ MOoTeHIMAaIa 1 IMeeT OOIbIIoe BIUSHUE Ha e
kagecTBO. Hrke 310l TeMmepatypsl oHa emte pa3 pacumpsercs. [Ipu +4 ° C Boxa nmeer mrorHocTs 0,99996 rpamma Ha
Kybudeckuii cantiumerp (r / cM’), HMeeT HAMMEHBIIHI IPOCTPAHCTBEHHbIH 0GBEM 1 MPAKTHIECKH HeckuMaeMa (puc. 8.1).

ITiroc + 4 © C Taxoke IOKa3bIBaeT TEMIEPaTypy, B KOTOPOI BOfa HMEET CaMyl0 BBICOKYIO SHEPTOEMKOCTb H B TOM
COCTOSTHIY, KOTOpoe BuxTop HazkIBal - coctosuue '0e3pas3muyns . J[pyriumMu ciioBaMu, KOrIa OHa B CAMOM BBICOKOM
€CTECTBEHHOM COCTOSIHHU 37I0POBbS, )KUBYIECTH U KUBUTEIHHOIO MOTEHIINATA, BOJA BO BHYTPEHHEM COCTOSHHH
SHEPTeTHIECKOTO PABHOBECHS U B TEINIOBOM M ITPOCTPAHCTBEHHO HEUTPAIEHOM COCTOSHHH. UTO OBI 3aIIUTHTH 30POBEE BOJHL,
SHEPTHIO M )KU3HEHHYIO CHITY, JOIKHBI OBITH IIPUHATHI OIPEIeTIeHHBIC MEPHI IIPEIOCTOPOKHOCTH, KOTOPEIE OyIyT
paccmorpeHHsI o3Hee. [Toka BakxHO MOHNMATS, 4To +4 ° C aHOMaIbHas TOUKa HMMEET pellaromiee 3Ha9eHNe JUIs
pa3HO00pa3HbIX (yHKIMIT Boxsl. Teopus Buxropa o TemmepaTypHOM IpaiieHTe B UX peann3anni OyayT pa3oOpaHsl B
CIIETYIOIIEM pa3ferne.

Ecmu temmeparypa Bozsl MoBbIIIaeTcMs Bhite +4 ° C, oHa Takxke pacimmpsiercs. Korma oHa oxyaxmaercss HIKE 9TOT0
rpajyca, TO OHa HaYMHAET PACIIUPATHECS M CTAHOBHTCS OIPEJIEIeHHO JIerde. JTo aHoMalbHOe pacimpenue Hinke +4 ° C umeer
KU3HEHHO Ba)XKHOE 3HAUCHIE TS BBDKMBAHHS 1 JKH3HH PBIO, TaK KaK BOAA PACIIMPSETCS U OXJIaXKAAeTcsl Jalbllle OHA B
KOHEYHOM CUeTe KpucTaurmsyercs B € mpu temmeparype 0 ° C, uto obecrieunBaeT IIIaBaIOIIIH H3OISAMOHHEIA CIOH,
KOTOPBIH 3aIUIIacT BOAHYIO (GIIopy U (ayHy ITo1 BOZOH OT BPETHOTO BO3ACHCTBHS, TSHKENIBIX BHEITHHUX YCIOBHIH, XOIOXHOH
3uMoit. Vaenbrsiit Bec Bomst mpi +0 ° C = 0,99984 1/ cM®, Tora Kak yue/bHBII Bec IIbja MpH Toii ke Temmeparype = 0,9168
r/em’. Kak 1 mpoCTpaHCTBEHHAs CIMHAIA BOIA PACIIHPSIETCS IPEBPAIIASsCE B JIE, €& 00hEM yBETHUIMBACTCS B COOTHOMICHHH
0.9168: 0.99984, wu 1: 1.09058, 4T0 S5KBHBAJIEHTHO YBEIUYCHUIO Bogom3Merenue okono 1 / 11-oii e mpexHero oobema
BOZBL VIMEHHO MO3TOMY JIe] TIaBaceT.

8.3 lusnekmpuku u Inexmponus3

BrIcokoe ananekTpuyeckoe 3HaYeHUe YUCTOi Bozbl 81, a UMEHHO e€ CHOCOOHOCTh NPOTHBOCTOSTH, (H30IMPOBAHHHUE)
meperade MIEKTPUIECKOro 3apsia, OblIa yxKe yHOMSIHYTa B IIaBe 7, €CTh TaK JKe M IPYTOH acIeKT 3TOro, KOTOphIe, B CBETE
kourenmu Bukropa [laybeprepa o Bomopoze B KadecTBe HocuTels kuciopona u Kapoonos (puc. 5.1, em. crp. 83), HyxHO
CMOTPETh OTHOCHTHHO OJTHOI U3 INIABHBIX OIIMOOK HaykH. TeM He MeHee, kak yauT [ocmen — cpencTsa MacCOBOH HH(pOpManuy
KaK MCTHHY BO BCEX IIKOJIAX U YHUBEPCUTETAX, MEKTPOIH3, IPEAIIOIOKUTEIBHO, IIPOLIECC, TIPH KOTOPOM BOJIa Pa3jiaraeTcs Ha
COCTaBIISIOIIHE €€ aTOMBI BOTOPO/a U Kuciopoxa. OHaKo U3 IPHBEIEHHOTO BHIIIE MBI 3HAEM, YTO YHCTas BOJa He Oyner
HepenaBaTh MEKTPUIECKUH TOK, U 3TOT (paKTOp TAKKe HCIIONb3YeTCs TS OLICHKH 3arps3HEHHS BOBI C TIOMOIIBIO TaK
Ha3bIBaCMBIX €ICHUII JIEKTPOIPOBOAHOCTH M 3KI0. UeM Gomblie cofepixaHie paCTBOPEHHBIX 1 B3BEIICHHBIX BEIIECTB B
BOJIE, TeM OOITBIIIE €T0 COCOOHOCTH IepeaBaTh AMEKTPHIECKUI TOK U BEBINIE 3HAUCHHS 3apETUCTPHPOBAHHBIX B IKIO.

Jlnst Toro uToOBI HAOMIONATh IIPOLIECC HIEKTPONN3a U €ro JBIKEHHUE, HeOOXOMUMO T00aBHTh HEMHOTO KHCIIOTHI, TAKOH,
Kak cepHas kucinora - H;SO, - B qUCTHIITHPOBaHHYIO BOJY, KHCIOTHI 3/1€Ch BCEIla MMEHYIOTCS "KaTalli3aTopaMH .
KarasnmsaTop - 31IeMeHT MITH BEeIIeCTBO, KOTOPOe COCOOCTBYeT Hadaly JaHHOH PeakIui, HO CaM He YIacTBYeT N He
M3MEHSETCS KaKIM-TH00 00pa3oM B CaMOH peakIy . DTo MOXKHO Y3HaTh U3 T000ro yueOHuKa (u3ukn. Bpems or Bpemenny,
€CIIH NIEKTPOIIH3 JOIKEH IIPOTOIKATECS, JODKHO OBITh JOOABICHEO OOIBIIE KICIOTH B POTUBHOM CITydae IPOIEce
IPEKPaTHUTCS U BCE, 9TO B HTOTE OCTaHeTcs, OyneT sBisATcs Bogol. Ho 3Ta kucnora qomkHa Oblia OBITh KaTaIH3aTOPOM U



MIO3TOMY HEBOCIIPHMMYHBA K BO3/IEHCTBHIO 3MeKTprraeckoro Toka! Uto ¢ Heif ciaydamiocs?

Bo Bpems npomecca IpogomKaromIerocs EKTPOITH3a, BEICBOOO3MAIOTCS IEHCTBUTEIBHO KICIOPOI M BOIOPO,
OTPHIIATENBHO 3apsDKEHHBIC HOHBI BOJOPOJia MUTPUPYIOT B HAIIPABICHHUH MOJIOXHUTENEHOTO 3IEKTPOia U MOJIOKHUTENEHO
3apsDKCHHbBIE HOHBI KHUCIIOPOAA K OTPHIIATEIFHOMY JIEKTPOLY. SIBISIOTCS M 3TH BEIIEISIONINECS Ta3bl Ha CAMOM Jielie
MOTYYEeHHBIMH U3 BOJBI, WIJIH JKE€ OHU MOMY4YaloTCs U3 J0OaBIeHHOH KHCIOTEI? CepHasi KHCIOTa 00pa3yeTcs 13 2 aTOMOB
Boztopona, 1 atom cepsl u 4 atoma kucnopona. Eciiit 3Ti ra3sl Ha caMoM Jelie IPOU3BEICHBI ITyTeM Pa3IoXKeHNs KUCIOTEL, a He
BOJIBL, TO B IIEJIOM BECh MPOIIECC MEKTPONN3a, KaK B HACTOSIIEE BPEeMs y4aT, SBISACTCS MIHPOKO PACIIPOCTPAHEHHBIM
MOIICHHIUECTBOM, KaK yTBepi/ian Bukrop B cBoeii crarbe 1932 "nexrpomus” °.

Taiinas JIOKTpHHA TaKxKe MPEJOCTABIISACT MHITY JUIS Pa3MBIIUICHUH, TPOBOKAIHS MBICTH, KOMMEHTHPIOS TO, YTO MOXKET
OBITB CYTBIO M3 PA3INYHBIX COYETAHMI 2IEMEHTOB, KUCIIOTHI M BOJIBI, KAK CMECH IS AIEKTPOITH3a.

Bonpoc B ToM, mpekparmaoT JIi CBOE CyIIECTBOBAHKE BOIXOPOA M KHCIOPON, KOTIa OHM O0BEAUHSIOTCS B BOJIE, 10~
IPEXHEMY CIIOPHBIH BOIPOC, C OJHOI CTOPOHEI, HEKOTOPBIE YTBEPIKAAIOT, YTO, TAK KaK OHM HAXOJATCS BMECTE, KOra Boaa
pasnaraercst, OHI JOIDKHBI OBITh TaM BCE BpeMsl, IPyrHe YTBEPKAAIOT TO, 9TO, OHU Ha CAaMOM JieNie MPEBPAIIAoTCs BO YTO-TO
JIpyTroe, B HEYTO COBEPIICHHO APYroe OHM JODKHEI IIPEKPAIaTh CBOE CYIIECTBOBAHIE, KAK CAMOCTOSATENIbHBIE SIEMEHTHI, HO HH
OfIHAa CTOPOHA HE B COCTOSIHUU C(HOPMILTHPOBATH HI MAJICHIITYFO KOHIIEIIIIIO PEaTbHOTO COCTOSHUS Bellell, KoTopast cTaa Obl
YeM-TO ellle, U ellle He IepecTaia ObITh cama coboit.’

IToxoxe, TO, YTO BOJa COXPAHSIET CBOIO HASHTUYHOCTb, B IIPOLIECCE AEKTPONIN3a (CMECH BOJIBI M KUCIIOTHI), U KaK TOJIBKO
TPOLIECC NEKTPOTHTHICCKUH 3aKaHIMBAETCs, TO BCE, YTO OCTAeTCs, OCHOBA BOJA.

JanpHeiiias )KMBUTEIbHAS 0COOCHHOCTD BOJBI - SIBISIETCS €€ BHICOKAS! TEIMIIOEMKOCTh U TEIIOIPOBOIHOCTH (KOTOpbIE
ObLIM U3y4eHBI B IV1aBe 6), @ HUMEHHO CIIOCOOHOCTB M CKOPOCTD, C KOTOPOH OHa HOMIOMIAET M OTAAET TEIJI0. JTO O3HavaerT,
00MBIIIOe MOIIONMIEHNE MITH OT/[a4a TeIUIOBOI YHEPTHiH, 00s3aHBI BEI3BATh H3MEHEHHMS B IUIOTHOCTH U TeMieparype. Camast
HH3Kasi TOYKa KPUBO#, 3HAYEHHH, TerioeMKocTH Boaibl, 310 +37,5 © C mim 99,5 ° F (puc. 8.1). [IpumedarenbHo, YTO CHIKEHHE
TEIUIOEMKOCTH 3TOTO "HEOPTaHNYECKOro'" BemecTsa - Bona - Haxoautses, Ha 0,5 © C (0,9 ° F) Beime Hopmansroro +37 ° C
(98,6 ° F) uenoBeueckoii TemMIepaTypbl KPOBHU - IPH KOTOPOM CaMoe OOIIBIIOE KOIMUYECTBO TEIIa MIIU X0JI0a 00sI3aHbI
M3MEHHTB TeMIepatypy (TerIonpoBOIHOCTE) BOABI . DTa CIIOCOOHOCTH, CBONCTBO, BO/bI, CONPOTUBIISITHCS OBICTPOMY
TEIUIOBOMY M3MEHEHHUIO MO3BOMIET HaM, ¢ cocTaBoM 10 90% BOABI B KPOBH, a TaKyKe MHOTUM APYTHM KHBOTHBIM 1
CyIIIECTBaM, BBDKUBATh OTHOCHTENEHO B OOIBIIIOM JIHANia30He U KOIeOAaHH TeMIIepaTyphl i IPH 3TOM COXPAHSATH HAITy
COOCTBEHHYIO BHYTPEHHIOIO TEIIECHYIO TeMIeparypy. CIIydaifHOCTh MM COBIIAJICHNE, ITO3TOMY MBI CKaXKeM, STUM YMHEIM,
CUMOMOTHYECKHH (Cum6H03 (o1 rped. symbiosis — coxurenscrso) nu3aiiH?! Eciy Obl y Hamel KpoBH B Tesle Obliia HI3Kast
TEIUIOEMKOCTB, 3TO 03HAYATIO OBI TO, YTO KPOBE OyIeT HarpeBaThCs 3HAYUTEIBHO OBICTpEe, O ONPEIEIeHHOH TOUKH, TIe MBI
Hauasu Obl pasiararbCsi WK 3aMEP3iIH, eClii Obl BO3/IEHCTBOBAIN Ha HAC HU3KHE TeMIeparypsl. (COHLE, HAarpeso Teo, KPOBb
3aKHITeNIa ¥ CBapHiIa TENO, WM BBIDIA MapoM. [1omyr ceBepHBIiT BeTep, KPOBb 3aMEP3TIa, TaK U OCTAIOCH TENIO CTOATH JI0
BECHBI Ha yIHIE. :-) ).

3ameTHM, B HallleM MEXaHUCTUYECKOM MHPE, MBI IPUBBIKIIH LyMaTh O TEMIIEpaType B TPyOBIX BEIPAXKEHHAX
(aBromMoOuITBHBIE ABUTaTENH paborarot mpu Temmeparypax 1,000 ° C (1, 832 ° F), u Tak 1 MHOTHE POMBIIIICHHBIC TIPOIIECCH
HCIONB3YIOT O4EHb BEICOKHUE TeMIIepaTypbl. HecMoTps Ha To, YTO MBI HA9MHAEM YyBCTBOBAaTh ceOsl HE3MOPOBBIMH, €CIIH HaIlla
TeMmreparypa mnossitaercs Beero smmb Ha 0,5 ° C (0,9 ° F), MbI He BHMM U He MOHUMAaEM, YTO HE MEXaHUYECKasl,
OpraHIdecKasi XHU3Hb U 37I0POBbE, OCHOBAHEI Ha OUCHB TOHKHX Pa3NIMUMAX B Temrrepatype. Korna Hama Temmeparypa tema +37
° C (98,6 ° F) y Hac Her "Temmneparypbl” Kak TakoBoil. Mbl 310pOBBI H, cChlTasich Ha MHeHHe Bukropa, Haxoqumcest B
"paBHOIYITHOM" MM COCTOSTHHH " Oe3 TemmepaTyps!”. Tak xke, Kak XOpoIIast BOJa - XpaHUTENb HaIlled Ha/utekamen
(I3UYECKOH TeMIepaTypsl, Hallla TOYKAa AaHOMAIIH CaMOTO KPEIKOTO 3/J0POBbS M SHEPTHH, TaK XKe KaK COXPAHSAET 3Ty IUIAHETY
KaK cpemy oOMTaHHS JUIsl HaIllero JajdbHEeHIIero cymecTBoBaHU. Boma Bo Bcex e€ opMax U Ka4ecTBaX, MOCPESTHHUK BCEH
KW3Hb U 3aCIY)KABAET CAMOE BEICOKOTO, HAIIErO IEHTPAIBEHOTO YBAKCHIL.

Bona n e€ sxu3HEHHOE B3aUMOZACHCTBHE ¢ JIecoM OBLITO TIIaBHOM 3a00Toi BukTopa, paccmarpusas Bogy kak "Kpop'
Marepu-3emin, kotopas B on4aue ot Teopun Kapia Prcca ymomuHanocs paHee, poAmiachk B HeApax BEICOKHX JIECOB. DTOT
BoIpoc Oymer m3ydeH Oornee moapoOHO modke. Hanr MexaHUCTHUeCKHH, MaTepHANMCTHYECKUI U KpaiiHe TTOBEPXHOCTHBIN
B3IV HA BEIY, HE MO3BOJIIET HaM PAcCMATPHUBATH BOLY HIYEM MHBIM, KaK HEOPTaHUUIECKYIO, T. €. IKOOBI 0e3 KU3HHU, HO
KOTOpasi, BUIAVIMO HE caMa )XU3Hb HO, TeM HEe MEeHee TyIeCHBIM 00pa3oM CO3JaeT XKU3Hb BO BCex e¢ opMax.

JK¥3HS - NBIKEHUE U OMHIIETBOPSETCS BOJHBIM IIOTOKOM B ITOCTOSHHOM ABIDKCHHH U IPEOOPa30BaHNH, H BHEIITHE U
BHYTPEHHHM IPOsBIICHUEM. TeKyIas Bojia, COK ¥ KPOBb, 3TO )KU3HEHHAsT MOJICKYIa - CO3/IaTellb MHOXKECTBA (JOpM KHU3HU Ha
3TOi wnaHere. To KaK 3TO MOXHO KOTa-THO0 ITOHSTH M BRIPA3UTh, KaK OE3KU3HEHYIO KHKOCTh, KaK B KIIMHIIECKOM 3PSHUH
anTevHOH BOMBI, oIpesenseMas kKak Heopranmaeckoe semectso H,O?

DTOT 3araI0YHEIA CHMBON SBIISETCS IPyOBIM HCKaXKEHHEM. JT0 OBLIO 0003HAUCHNE ITPOCTO CTEPIIIHHOM
JUCTILTIPOBaHHOI Boxs! - H,O, kak B HacTosIIee BpeMsI OIICaHbl HayKoH, ObIIO OBI sioM utst Beero skusoro. H,O mmm
“Hemopa3BHTas BOa” CTepUIbHAS IUCTIIIMPOBAHHAS BOIA JIMIIEHA KAKMX-IN00 TaK Ha3bIBaeMBIX "TIpuMeced”’. OHa He UMeeT
pa3BUTOrO XapakTepa U kadecTBa. Kak Momonoe, He3peroe, pacTylee CyIecTBO, OHa 3aXBATHIBACT, Kak PeOCHOK 3aIIOMHHAET
BCE B IpefIeNax JocsAraeMocTH. Boza mornomniaeT XapakTepHCTHKH M CBOHCTBA BCETO, C UeM OHA CONPUKACACTCS B KOHTAKTE HIIN
paccTBopmia B cebe, 9To0bI co3peTh. 10 "B - "mpuMuCH" — Boa IpHHUMAET (hOPMY MHKPOIIIEMEHTOB, MUHEPAJIOB, CONeil U
naxe 3anaxu! Ecian 661 Mbl uin yrctyro H,O mocrosiHHo, oHa GbICTpo ObI pacTBopiia B cebe (BIUTAaIa HelacTalomune
9JIEMEHTBI), BCe XPAHMILMECs] B HAC MUHEPaJIbl X MUKPOAJIEMEHTbI, MCTOLIHUT MX 3aIachl U B KOHEYHOM UTOTe yOBET Hac.

Kak pacrymmit pebeHOK, Heco3peBIIasi BOABI BOMpaeT B ceds Bce U He OTAaeT. TombKo Torna, KOraa co3peBIas, T. €. Koraa
COOTBETCTBYIOIIMM 00pa30M 00OralieHa CEIpbeM, OHAa B COCTOSIHAU OTAATh, YTOOBI MOJENUTHCS OT ce0si CBOOOIHO U OXOTHO, YTO
OBI O3BOMUTH OCTAJILHOM KHU3HH Pa3BHBATHCS.



I'IpeCHaﬂ BOAa MMeeT MHOrIO MMaBHbIX Ka4yeCTBa, KOTOpble MOryT ObITb ,D,I/l(.b(bepeHLl,leOBaHbl
B 3aBMCMMOCTW Ka4yecTBa NUTbLEBOW BOAbI.

Bopa Tun OnucaHne MNuTbeBble kavyecTBa
(ncnonb3oBaTb ANS NUTLSA)
OvctunnupoBaHHasa Boaa He CoOepPXMUT APYrnxX aNeMeHTOB. Mnoxo
yucTenwas soga
ATmocdepHas (aoxaesas) COAEPXUT HEKOTOpbIE BegHas
aTMocdepHble rasbl
HecospesLuag (Hespenas Boaa) COOEPXKMT HECKOMBbKO NOMe3HbIX BenHas
MCKONaeMbIX UN1 MUKPOSNEMEHTOB
MoBepxHOCTHas Boaa (NMAOTUHbI, CopaepXuT HekoTopble MUHeparbl 1 CootBetcByet
BOOOXPaHUNMLLA, PEKM) CONW HaKoMMeHHbIE B KOHTaKTe C
MOYBOW.
pyHTOBasA Boda coaepxut bonbluee KONMYeCcTBO Xopowas
nonesHbIX MYHepanos
dunbTpoBaHHaA-rpyHTOBasa Boaa YUT0 KacaeTcs NOA3EMHbIX BOA. Xopoluas
PogHukoBasi Boga C BbICOKUM CoAepKaHuem Jlyywas
pacTBOPEHHOro yrrepoaa
1 MUHeparnos
ApTesunaHckas Boga (rnybvHHas KoTopasi MOXeT BbiTb CBEXel nnu (c nepeMeHHbIM) HETO, He cé
Boda) PU3MONOrn4ecKkUM pacTBOPOM U
MOXET coepxaTb pasnnyHble
pacTBOPEHHbIE 3rieMeHTbl U rasbl

Puc 8.4

8.4 Kauecmeo 600w1

Ho kak 310 yynecHas, OeclBeTHas, JKHUIKOCTh 0e3 BKyca M 3araxa, KoTopoe yTONSET )Kax Ty, KaKk HUKaKasl Jpyrast
XuIKocTH? Pa3Be MBI, TO-HACTOSIIEMY IIOHUMAaeM CYIITHOCTD BOJIBI - )KUBAsI )KUAKOCTH - MBI HE OyIeM paccMaTpHBaTh €€ Tak
CKyIIO, a OymeM 3a00THThCS O Held, Kak eciy Obl Hallla )KU3Hb 3aBHCENA OT €€, YT0, HECOMHEHHO, OHa U JeJIaeT.

IMomumo (akTraeckoit 00paOOTKH BOIBI UCCIISNOBAHHOM B IIaBe 15, HEKOTOpBIE BUABI BOABI OOJIee MPHUTOIHBI IS
ITUTBS, Y€M JPYTHe, CISAYIONIYIO OO0 KIacCH(OUKAIUIO CIIEyeT PacCMaTpUBaTh B COYETaHUH C puc. 8.4.

JluctunnupoBaHHas BoJa

9’[‘0 TO, YTO CHUTACTCA (1)I/I3I/I‘16CKI/I 1 XUMHWYECCKHU YUCTBIM BHIOM BOJbI. He UMes ,prI‘I/IX XapaKTepI/ICTI/IK, TOJIBKO
CTepI/IJH)HaSI qucrora, OHa 3aHp0FpaMMI/IpOBaHa u 6yz[eT 06’beI[I/IH$ITI)C5[ nu HpI/IO6peCTI/I, HN3BJICYb WU HpI/IB.HeKaTI) K 0666 BCEC
BEIICCTBA, OHA NOI)KHA CTAaThb 3pen0171 H, CJIICAOBATCIILHO, ITIOITIOIACT U XBATACTCA 3a BCE B npez[enax JO0CATaCMOCTHU. TaKaﬂ BOaa
I[eﬁCTBPITeJIBHO OYECHb OI1aCHa, €CIn eé IIUTH HerepI)IBHO JO0JITOC BpeM;I. Korz[a IIBKOT HI/ICTI/UUII/IpOBaHHyIO BOI[y (Aqua
destillata) ona neficTByeT Kak ciabUTENbHOE, JUIIAS TEIO MUHEPAIOB H AJIEMEHTOB. B HEKOTOPBIX ClIydasx OHa MOMKET
HCIONB30BaThCSA UIS KPATKOCPOIHOTO TEPAIIEBTHIECKOro 3¢ (ekTa, HapuMep, B TAK Ha3sIBaeMOMY ' JedeHuIo 1o Knaiimy —
'BOI[HI)Iﬁ ,IIOI(TOpI CaMOG TJIABHOC «II10 KHaﬁHy» - CO6JIIOI[aTL B )KU3HU HpOCTLIe npaBI/ma: €CThb 32[0pOByIO l'[I/IHIy, paHI)IHe
JIOXKUTBHCA N paHI)IHe BCTaBaTh, MHOI'O ABUT'aThCA U HE 605[TI>C5[ XOJ'IOI[HOﬁ BOJBI, XOOUTH 6OCI/IKOM 10 yTpeHHeﬁ pOCC, 110
MOKpLIM KaMHsIM, HUCIIOJIB30BaTh O6JII/IBaHI/I}I u 06CpTI)IBaHI/I}I, pa3HI/I‘IHLIe BAaHHBI, XOJIOI[HI)Iﬁ nu KOHTpaCTHLIfI ZIyHI", A€ OHa
I[eﬁCTByeT Tak, ‘ITO6I)I OUUCTUTH TECJIO OT lIp€3M6pHI>IX 0TJ'IO)K€HPI€I71 n3 paBJII/I‘-IHBIX MaTepI/IaJIOB.

ATMOC(l)epHaH BOAa - A0XKACBAasg BOAA

XoTs yncTeias eCTeCTBEHHAs A0CIyIHas BOAa, 3arpsi3HCHasl BpEAHbIMHU BCIICCTBAMU B aTMoct’pepe, METCO-BOAA WU
JAOXKACBasA BOAA TAKIKEC HCIIPUT'OAHA IJIS ITUThS IMTOATOSAHHO. OHa He3HAUYNUTEIHHO JIydmae 4eM JUCTUIITIMPOBAHHAA BOAA U
HEMHOro Ooragye MUHCpaJIaMH, U3-3a IMOITIOMICHUS aTMOCCbCpHLIX Ta30B U IBIJICBLEIX YaCTHII. Kax xuBoit OpraHu3M, OHa BCC
€I¢ B [IOAPOCTKOBOM BO3pacCTE, BCC CLIC HE3pCIas, U JOJIPKHA l'[pOI71TI/I OHpeI[eJICHHBIﬁ mponecc co3peBaHus, ¢ TEM Y9TOOBI
HMETh BO3MO)KHOCTD OBITh HOFHOHIGHHOﬁ TEJIOM U OBITh IIOJIE3HOM JUJIA HETO. Korz[a IIBIOT, TAJIYIO BOAY M3 CHCTa, OHA TAKKE
MOPOXAACT OIIPEACICHHBIC HEAOCTATKH, U €CJIN ApYyras BoAa HE JOCTYITHA, MOXCT MPUBCCTHU K 306y, YBCINYCHHUC HII/ITOBI/I,IIHOﬁ
KCIIC3bI.

Heco3pesmas Boga
Hec03peBma;I BOJa, OIIATH XKC, HE3pCIasA BOAA, DTO BOJAA MOAHUMArOIas u3 3€MJIN. Ona HE Cco3peiia JOKHbIM 06pa30M,

e€ mpoxoxieHne yepe3 3emito. OHa BO3HUKAET, BO3MOXKHO, B BU/I€ TeW3€pOB U T.1I., OT IOBOJIBHO JUIMHHOTO IyTh BHU3. OHA
€llle He PEeIInIa IePECTPOUTD cedsl B 3pelible CTPYKTYPHI U, CIIEIOBATENbHO, BCE elIé ¢ KadecTBOM 2-3Be3/bl. OHa CONEepIKHUT



HCECKOJIBKO ITOJIC3HBIX MUHCPAJIOB, HEKOTOPHIC MUKPOIJIEMEHTBI U TOJIBKO MaJIOC KOIMYECTBO PACTBOPCHHBIX aTOMOB YITICPOAA,
HO OITATH K€ B KaU€CTBE IMUTHEBOM BOJBI, OHA HEC NIOAXOJANT, HC OUYCHb BBICOKOI'O KJ1aCcCa.

[ToBepxHOCTHas BOJA

HOBerHOCTHa}I BOJa - IIJIOTUHBI, BOAOXPAHUIIUIIEC U T.A. - COACPIKUT HECKOTOPHIC MUHEPAJIbI U COJIM HAKOIUICHHBIC IIPU
KOHTAaKTE C HO‘IBOI71, a TaKXKC U3 aTMOC(l)CpBI, HO, BOO6H16 TOBOpPs, OHA HE O4YCHb XOPOLICTO Ka4Y€CTBa, YaCTUYHO HU3-3a
aTMOCCbepHOI‘O BO3Z[€I710TBPIS[ TAXKEIIBIX OKCI/II‘CHaHI/Iﬁ (-HaCBIHIeHI/Ie KI/ICJIOpOZ[OM) u BO3I[€I710TBPIS[ TCIIa OT COJ'IHHa. ComHedHoe
TCIJIO pa3pyumacTt 60JII>HIyIO HaCTb XapaKTCPUCTUK U SHCPIUIO BOABI.

I'pyHTOBa BOZIA

prHTOBBIe BOIBI Y2K€ HAMHOTIO JIY4IIIC, 9aCTO BBIPAXKYIOT celst KaK MpocavyrBaAONINECCs OT(I)I/IJ'IBTpOBaHHLIe POAHUKH, BOAA
KOTOPBIX, IPOCAYUBACTCA CKBO3b BEPXHUEC CJIION 3EMJIU B 0oee HU3KUE CIIOU U KOTOpas CTUKACT 10 BOAOHCIIPOHUIIAEMOMY
CJIOXO M BBIXOAUT KaK IIpaBUJIa Y IIOAHOXbS IOp WJIN XOJIMOB. OHa umeer OoIbIIoe MPOLCHT paCTBOPEHHOI'O YITICPOaA,
KO'I‘OpBIﬁ SIBIIIETCS. HANOOIIeE BaXKHBIM JIEMEHTOM B BBICOKOKAUYECTBEHHOI BOJAEC, KPOME IIpUMECH APYTrux COJIeH.

Yucreiimas poIHUKOBAs BOJA

Yucreiimas pomHUKOBas BOJA, M MBI OyIeM HCCIIENOBATh PA3ININS MEKTY IIPOCAYNBAOIIEM-OT(QIIETPOBAHHEIM
POTHUKOM ¥ MCTHHHBIM POJHHMKOM I03KE, OYE€Hb BEICOKOE COJEPKaHHE PACTBOPEHHOTO YITIEPOa M MUHEPATIOB, H BBICOKOE
Ka4ecTBO. E€ 4MCTe M COCTOSHMEM OKa3bIBAEMBIM Ha 3/I0POBbE M KU3HEHHYIO CUIIBI, TIOJUITBEPIKIAETCS €€ MEPLAHHUEM,
SPKO-CHHEBATOTO 1[BETA, KOTOPHIH HE HAOMIOAAeTCs B TPYHTOBOH Boze. Takasi BOJa HeanbHO MOIXOMHUT ISl ITUThS, €CIIH 6
MOXHO HaiiTh. K cokaneHuro, B HacTosIIee BpeMs O4eHb MaJIO, BBICOKOKaUECTBEHHBIX PONHUKOB, H3-3a Pa3pyIICHHs
oKpyKarorei cpensl. Kpome BBIMIEYITOMSHYTHIX BBIIIE BOM, €CTh apTe3HaHCKas BOJa HoTyJaeMast i3 CKBaKHUHEL, KOTOpast
HENPENCKAa3yeMOro KauecTsa. BpeMst oT BpeMeH! OHa MOXKET OBITh COJIEHOH, B JIPYTHX CIy4asX, COTOHOBATOM, MM CBEXKEH.
Hukorna Henb3st OBITH YBEPEHHBIM, YTO BOA M3 CKBAXKHHBI 00S3aTeNBHO OyIeT MMTHEBOTO KadecTBa. X0opolIast BOJa, BEPOSTHO,
JIEKUT MEXTy BOIOHOCHBIMU CIIOSMY, TIOI3EMHBIX BOJL M IPOCAYNBIICHC-OTQUIBTPOBAHHOH BOTOH, HO, CKOPEE BCETO, MOXKHO
CPaBHUTH U KIACCH(PUINPOBATH KaK TPYHTOBas Bofa. Emie pa3 3To 3aBHCHT OT TOTO, KaK TIIYOOKO M XOPOIIUH JIN CIIOH BOIBI
[OMMaH B JIOBYIIKY, BOLOHOCHBIH CIIOH, IIACT.

A 410 5Xe Hac Ha caMOM Jelie HachlaeT? DTOT BOIPOC HHTEPEPCYeT HAC, OH XKI3HEHHO BaXKHBIN I BCEX HAC, KOTOPBIH
TaK CHJIBHO BIMSET HA HALIY XU3Hb, 37I0POBbE U Onaromnomydue, OyoeT o0CyKaaTbcs B CIEIYIOMIEH ITaBe, HOTOMY YTO cefdac
MBI JOJDKHBEI OOpPaTUTh BHIMaHUE HA TEMIIEPATypHBIIl TPaUeHT, KOTOPBI HAYMHAETCS MOCIe TOUKH aHoManun +4 ° C
SABIIIETCA CIEAYFOIIUM HanOoree BaXKHBIM (DaKTOpoM B IOHMMAHHH BOIbI U €€ HaJIekKalllel,eCTeCTBEHHOH 00paboTKu.

8.5 Temnepamypnutii I paouenm

Kpome gpyrux ¢akTopoB (HEKOTOPbIE U3 HUX HE MOTYT ObITb ONpeaeneHbl KONMMYECTBEHHO), OXBaTbiBas Takme
acnekTbl, Kak MyTHOCTb (HEMPO3pPaYHOCTL), NPUMECH, U Ka4yecTBO, Hanboree BaXXHbIM )akTOPOM, BAUSIOLLUM Ha
300pOBLE U SHEPTUO BOAbI - TEMMNEPATYpa, Pa3nnyHble acnekTbl KOTOporo OyayT paccMoTpeHbl 6onee nogpobHo
no3xe, HO B NepByto oyepedb npveeaemM odwmn 063op. Bo3HuKLasa B npoxiagHon, TEMHON Konbibenu
OEBCTBEHHOrO flieca, Boga HacbILWAETCS U CO3PEBAET He creLua nogHMMasch 13 rmyouH. Ha eé Bocxogswem nytu,
OHa BOuMpaeT B ceba MUKPOSNeMEHTbI U noresHble MuHeparnel. TorbKo Torga, korga oHa co3pena, U He paHbLue,
OHa byaeT BbIxoauTb N3 Heap 3eMnun, Kak poaHUK. Kak UCTUHHBIN POAHUK, B OTIIMMME OT POAHUKA MpOoCcaYvmBLLErOCH
— OTMIBLTPOBAHHOMO, TEMMEpaTypa BoAbl 3TOro okoso +4 ° C (39,2 ° F). 3geck, B NpoxnagHOM, pacCesiHHOM
CBeTe fleca OHa Ha4YMHaAET CBOW JOMNMUI, XUBUTENbHbIN LIMKIT KAk CBEPKAOLLMIA, XKMBOW, MPO3padHbIM MOTOK,
ny3blpsiCb, byrnbkas, 3aBUXPASACH M BpaLLasiCb MO Cnvpanu, BUrasiCb Kak peka B ropHOM yuiense. B eé
€CTECTBEHHOM CnvpaneBugHOM CaMOOXIIOXAEHWN, 3aKpyyMBaIOLLLEMCS OBWKEHUM BO4A B COCTOAHMN
NoAAEPXMBATb CBOM BHYTPEHHWE XXMU3HEHHBLIE SHEPIUM, 340POBbE N YNCTOTY. Taknm obpa3om, OHa OENCTBYET Kak
KOHBeWep nepeHocs Bce HeobxoamMmble MUHEparbl, MUKPOSNEMEHTbI U APpYrMe TOHKME SHEPTMM B OKPYXKatoLLYHO
cpeny.

ECTGCTBGHHO, TCEKyLIasa BOAAa CTPEMHUTCS NPOTEKATh B TCMHOTC WM B TCHU JIECa, YTO 1/136e>1<aT1> TIOoAaHUs MPSAMbBIX
COJIHe‘IHI)IX nyqeﬁ. HpI/I OTHUX YCJIOBUAX, AK€ KOIrZla TCHYET 110 KaCKaIHbIM BOAOIIalaM, TCHCHNC 6yz[eT JIMIb B pEAKUX
ClIydasiX BbIXOAUTHb U3 CBOUX 6€p€FOB. I/I3 34 MPAaBHUJIBHOIO €CTCCTBCHHOI'O ABMIKCHUA, YEM 6I>ICTpe€ OHa TCUYCT, TEM 6OJII>HI€ eé
IpoImyCKHast CHOCO6HOCTI/I " caMooYHIaronias CHOCO6HOCTL u 6OJ'II>HI€ OHa yrﬂy6ﬂ$1e’r CBOE pyciio. 3’[‘0 IIPOUCXOAUT U3-3a
O6pa30BaHI/I}I B U3BHUJIUCTOM IIOTOKE IIPOAOIbHBIX BI/IXprI, 10 ‘IaCOBOﬁ CTPEIKE U IIPOTHUB ‘IaCOBOﬁ CTPCIJIKH, MCHAIOIIHUECS T10
NEPEMEHHO CITUPAJICBUAHBIC BUXPU HeHTpaHI:HOﬁ OCBHO (X060T BI/IXpﬂ) BHU3, KOTOPBIC NOCTOAHHO OXJIOKAAIOT U IIOBTOPHO
OXJIQKIAIOT BOMY, ITOJICPKUBAIOT €€ Ha 3I0pOBOI TeMIlepaType U MPUBONAT K Oornee ObIcTpoMy, Ooee TaMHHAPHOMY,
CIIHPAJIEBUHOMY ITOTOKY.

LITO6I)I 3alllUTUTH ce651 OT BPpCAHOI0O BO3Z[61710TBPIS[ I/I36I>ITO‘IHOFO TCIJIa, BOAA Orpaxaact 0665[ or COJIHHa HaBI/IcaIOH_[eﬁ
PACTUTCIBHOCTBIO, TaK KaK C YBCJIMYCHUCM TEMIICPATYPhI U CBCTAa OH HAYMHACT TCPSATH CBOKO JKU3HCHHYIO CHUITY U 310POBLE,
CBOI71 IIoOTCHIalI, U CHOCO6HOCTB OXXUBJIATH U 1aBaTh XXU3HCHYIO CUITY 0pr>1<a10mef/'1 Cpeac, 4€pe3 KOTOPHIC OHA ITPOXOAUT. B
KOHCYHOM CHETC CTAHOBUTCA H.IPIpOKOﬁ peKoﬁ, BOJAa CTAHOBUTCS 60JI€€ MyI‘HOﬁ, COACPIKAaHUEC B3BCIICHHBIX MUKPO-4aCTHUIL]
BBIIIOAAXOT B OCAZIOK U HUJI YBCIIMYNUBACTCA IIPU HArpeBaHUH, €€ IOTOK CTAaHOBUTCS BCE 60JI€€ MCIJICHHBIM U BSAJIBIM.

OZ[HaKO, JAAXKE 3Ta MYTHOCTb UI'PACT Ba’KHYIO POJIb, IIOTOMY YTO OHA 3aIUIIACT FJ'Iy60KI/Ie CJION BOABI OT TCIIJIOBOI'O
H3JTY4CHU COJIHHa. BerHI/IC cJion 60JI€€ IIJIOTHBIC, YE€M XOJIOAHBIC CHU3Y CJIOU, TEM CaMbIM COXPAHSCT CHUITY ITIOTOKA IJIs



JIBIDKESHHMSI 0Ca/1Ka OOMBIINX pa3MepoB (rajbKy, TpaBust M JIp.) B LIEHTPE BOJHOIO MOTOKA. TakuM 00pa3oM, OracHOCTb
3aTOIUIEHHS CBOAUTCS K MUHUMYMY. CriupanbHOe, BUXPEBOE IBIJKEHUE YIIOMSIHYTOE paHee, IpUBeENU B utore, Bukropa
Iay6eprepa, k pa3paboTke €ro TEOPHHU O "HMMIIO3HH"', CO3MAIOTCS YCIIOBHS, IPH KOTOPBIX POCT BPETHBIX OaKTepHit
MOJABIISICTCS, U BOA CTAHOBUTHCA, O€3 MPU3HAKOB 3a00JIeBaHN), 310POBOIT U TIONE3HOMH.

Virymenne Temrepatypsl B hopMme 'TeMnepaTypHOro rpafieHTa” BO BCeX THAPABINYECKIX pacdeTax MIPUBEIIO K CAMBIM
Ppa3pyLIMTEIbHBIM HABOAHEHUSM U THOEIb TIOYTH BCEX BOJHBIX MyTei. XOTs CKOPOCTh MOTOKA, MOoMepeyHast cuia (paJukaibHas
CHJIa), HA30BEM HEKOTOpbIE TaKUe KaK HAHOCHI, MyTHOCTb, BSI3KOCTh, IPHHUMAIOTCSI BO BHUMaHHE B MHOTOUHCICHHBIX
(dopMynax, a TeMIepaTypHEIN IPaieHT, KOTOPhIH CYIIECTBEHHO BIHACT Ha (DYHKIMH BCEX 3THX Pa3JIMIHBIX (hJaKTOPOB, IO CHX
TIOp COBEPIIEHHO HE YUUTHIBACTCS B 0OJIACTAX PEYHOrO HHKIHHUPHHTA, BOJOCHAOKEHNS, YIIPaBICHIE BEIOAHBIMU PECypCaMH U
COCTOSIHUE BOJIBL B LIEJIOM.

IMommMO n3MeHeHUH B e€ coep KaHNH OPTaHNYECKUX BEIIECTB, MIHEPAIOB H CONEH, Tak Ha3bIBaeMBIX "TIpUMeEcer
BOJy BCET/Ia CUUTATH Oe3KM3HEHHOH HEOPTaHNIECKUM BemecTBOM. [109ToMy, 3a HCKITFOUeHHEM HEKOTOPBIX OIPENeNIeHHBIX
TeMIIepaTypax BOJBI, HEOOXOMMMBIX JUISl KOHKPETHBIX IeNeH, OXJTaXJeHHs], Harpesa U T. A., TeMIIepaTypa I U3MEHCHHS
TeMIIepaTyphl JTI000H BOIEI MM BOJHOTO 00BEMa PacCMATPHBACTCS COBEPIICHHO OS3pa3IIIHO K MOBEACHUIO CAMOH BOMEI, TaK
KaK M3MepsIeMbIH THara30H 9TUX H3MEHECHHIA B IIeJIOM OBLIT OLIEHEH CIIHIIKOM He3HAYUTEIIbHBIM, YTOOBI OBITh B COCTOSTHHN
OKa3aTh JII00bIe 3aMeTHBIE (P dexTsl. Takoe OTHOIIEHNE, ITO-BUAUMOMY, OCTAJICS HEH3MEHHBIM.

B nagane nronst 1991 roxa st nprcyTCcTBOBA Ha CHMITO3UYME 110 PEYHOMY HHKEHEpHHTY B YHHBepcuTere Hooit
AHrmy, ApMuznein, ABCTpaus, ¢ KOHKPETHOI IeNbI0 00OHApY)KEHUS COCTOSTHIE HCKYCCTBA B OOJIACTH THAPOIOTHH
OTHOCHTENBHO TeMIepaTypbl Boabl. OCHOBHBIM JI0KJIaa4ukoM ObL1 ripodeccop [xon @. Kennenn (1), ruppornor ¢ MmupoBoii
pemyranueii, mupekrop MHcTuTyTa AffoBa O THAPABINYECKIM HCClIenoBaHMsM 1 XaHTep Pyc mpodeccop ['mapasmuku B
VauBepcutere mrara AioBa B CoenuneHHBIX [1ITaTax. [Toka oH TOBOPHIL, S CelT M IIPUTOTOBIII KapaHJall i OyMaroi, 9To0s!
3aIMCHIBATh KaXK10€ YIIOMUHAHKE CJI0Ba 'TeMmeparypa”. K KoHITy OueHb HHTEPECHOTO 9acOBOTO JIOKJIa/ia, B KOTOPOM
npodeccop Kennenn BeIpaxai CBOO OONBIIYIO TIOOOBE K peKaM, Y MeHs ObITa TOIBKO offHa depToukal 3aTeM, kemnas IMoryqInTsh
Ooree TOUHBIE TaHHEIE, 51 TOBOPMII C HUM OKOJIO 15 MUHYT, paccka3bIBast BKparle o Teopuii Buxropa Illaybeprepa, o aBrmkeHIN
U TeMIIeparype Bombl U TOT ¢akT, uto B 1930-X romoB oHa MMera MOTHYIO MOIEPKKY CO CTOPOHBI TOKOTO JK€ BCEMUPHO
M3BECTHOTO THApONora, mpodeccopa dummmma ¢opxreiiMepa, ¢ padboraMu KoToporo ObLT 3HaKOM Tpodeccop Kennenn.
Onnaxko, o MHeHHIO KeHHew, BIMsSHUE TeMIepaTyphl Ha JMHAMUKY II0TOKa BOABI TIO-TIPEKHEMY pacCMaTpUBAIOTCS KakK
HE3HAYNTEIbHBIC U TO3TOMY HUKOIZIA He IIPUHUMAIOTCS BO BHIMaHUe. MMes 3Ty HH(opMaIiio mpsiMo U3 IepBEIM YCT,
MIO3TOMY, ITOJIBEAEM BBIBOJ , UYTO TEMIIEpPATypa, Kak (JaKTop B CTPOUTEIHCTBE PEUHBIX COOPYKEHHH, IIO-TIPESKHEMY
urHopupyercs. Kak MBI BHIUM, IMEHHO MaJIble, HHOTa OECKOHEYHO MaJIble H3MEHEHHS TEMIIEpaTyphbl KOTOPhIE HMEIOT
pelaromiee 3Ha9eHNe UL €CTECTBEHHOTO 3/J0POBOTO ABIKEHIS BOIBI M ONTUMAIBHOTO PEXXUMA IIOTOKOB B OOIIEM ITOTOKE.

Buxrop Illaybeprep BbIIETSIET TeMIIEpaTypHbIE IPaJUCHTHI, H3 KOTOPHIX €CTh ABE (POPMEI, CIIEAYIOIIUM 00pa3oM:
CymecTByeT HONOXKUTENBHBIN + TeMIepaTypHBIil IpaJUeHT;
a) KOr/a TeMIepaTypa Bo/ibl YMEHbIIACTCS U €€ IUIOTHOCTh YBEJIMYMBACTCS K TOYKU aHoManuu +4 ° C, niw;
©6) Korjia IUIOTHOCTH M TIOHIKEHHE TeMIIepaTyphl K 3aMep3aHuI0, HIDKE 110 oTHoLIeHu:o K +4 ° C.
B) KOI/la TeMIepaTrypa 3eMIIM UK BOJIBI XOJIOAHEe, YeM TeMIIepaTypa Bo3ayXa.
UymecTByeT OTPHUIIATENBHBINA - TpaJUeHT TEMIICPATypEI;
I) KOIjia Ternpeparypa cMeraeTcst, IBmKeTses, ot +4 ° C, 6o BBepX, 1100 BHU3, 00a U3 KOTOPHIX 03HAYAIOT YMEHbIICHHE
IUIOTHOCTH M SHEPIUU.

Ha puc. 8.1 (ctp. 109) HanpaBieHne IBIXEHHS 3THX JBYX TEMIIEPaTypHbIX YCIOBHIT IIPEICTABICHBI B BH/E JBYX
KPUBBIX pa3TpaHUYNBAIOT H3MEHEHU 00beMa U INIOTHOCTH C TEMITEPaTypoil. 31ech BUAHO, KaK C OXIAXJICHIEM, 00beM
YMEHbIIAeTcs, a INIOTHOCTh YBEINYMBACTCS, M HA000POT ¢ HarpeBaHHueM. J[BIDKEHHE TeMIIepaTyphl B CTOPOHY aHOMAJIBHOM
Toukd +4 ° C Bcerga BKIIIOYACT B ceOs MOMOKHUTENBHBIA TEMIIEPaTypHbIH TPAIHCHT, B TO BpeMs KaK JBIDKCHUE B
IPOTUBOIIOIOKHOM HANPaBIEHUH CBUICTEIBCTBYET 00 OTPHUIIAaTENEHOM TeMIIepaTypHOM TpaaueHTe. [loMHHTE, UTO 31€Ch
MOIOKHUTENbHASL TEMIIEPATypa, WK TO, YTO HAXOAUTHCS (MMEeTCst BBUJLY TeMIIepaTypa) B AaHHOW cpesie (BO3/yxa UIIH BOBI),
BCEra TeUET WM TPAHCIOPTUPYETCS K XOIOLY.

B IIpupone 0de GpopMbI TeMIepaTypHOro rpaiieHTa aKTHBHBI OMHOBPEMEHHO, H, YYaCTBYIOT B 3BONIOINH, A HE B
mepenaqy, JOIDKeH IpeobiIaaTh IOI0KUTEIBHBIN TEMITepaTypHBIA TpaaneHT. Y Ha BOCXOIIIEM 1 Ha HACXONSIIEM ITyTH
BO3HHKAeT *KU3Hb Ha IIEPECEICHNH 3THX JBYX ''TeMIIEpaMeHTOB", Kak 3TO OBLIO0, ¥ KaX/J0T0 U3 KOTOPBIX €CTh Pa3IHIHBIC
XapaKTepUCTHKH, CBOHCTBA, NOTCHINAIBHBIEC W IIPOTHBOIIOIOXKHBIC HAIPABIICHUS ABIDKCHUS MITH
pacmpocTpaHeHHUs.

be3oTHOCUTENBHO NPOSBISETCS KaK PE3YIbTaT B3aUMOICHCTBHS 3TUX B3aUMHO IIPOTUBOIONOKHBIX CYLTHOCTEH,
3aBUCHUT OT OTHOCUTEJIbHON IIPOIOPLIMY MEKIY HUMH, YTO TAKXKe OINPEAEIsieT UX TOUKH nepecedenus. Hanpumep, ecnu
TOTIOXUTENBHOE TeMIIEPaTypHBIil TPAIHUEHT SBISIETCS O4eHb MOIIHBIM, TO 3((eKT B3anMHO Ooree cI1aboro OTpHUIaTeIbHOTO
TEMIIePaTypHOTO IPaIeHTa TIOe3eH U CIIOCOOCTBYET POKACHUIO B (pr3mueckoii hopMe BelecTB BEICOKOTO KadecTBa. B Gomee
MaTeMaTHIeCKOM ITOHSTHH , €CIIH, KaK IIOKa3aHo Ha puc. 4.6 cyMMapHBIi 2Q(eKT IByX UaTeKTHIeCKUX MPOTUBONOIOKHOCTEH
paBHO eIUHCTBY, T.e. 1x1 = 1, To, ecIti OMH U3 aCIEKTOB YMEHBIICH IO MOTOBHUHEI, 3HAUCHHE APYroro paBHAETCS IBYM.
Hecwmorpst Ha m3MeHeHne XapaKTepUCTHK U CBOMCTB, OMHAS IEHHOCTh eIHCTBA 1 He H3MEHMIach,
nockonbKy 1/ 2 x 2 pasen 1.

U Hao00pOT, ecIIH POTH ¥ OTHOIIEHHS MEHSIOTCS MECTAMH M OTPULIATeIbHBIN TeMIIepaTypHBIi TPaUeHT OUCHb
CHJIBHO JOMHHHPYET, H TO, 9TO POXKIACTCS KaK MaTepHaNbHas CyOCTAHIIIS HIMeeT HI3KYIO IIEHHOCTb. [JIst pa3BUTHS B pOCTa
9TO OBI IPHCTYIIUTH K TOBBIIICHNIO KA9ECTBA, XKUBYIESCTH U 30POBbh, Kakas (popMa BBICIIAS M HA KAKOM yPOBHE B3aNMOCTH HX
B3aMMOJICHCTBHE MPOCXOINT, 3TO HMEET a0COMIOTHO pemIaroee 3Ha9eHNe, KOO0 3TO He TONBKO BIIUSET Ha JBIDKECHUE BOJIBI,



JIBIDKEHUE COKOB B PACTEHMSX M MIOTOKA KPOBH B HAIIMX BEHAX, & TaKke HA KOH(HUTYPAIHIO, CTPYKTYPY U Ka9eCTBO apTepuil i
BEH, KaHAJIOB, KaIlIJIIPOB M OKPYXKAIOIINX COCYIOB, M HAITPaBICHHE UX, KaK OyIeT 3aMeueHO MO3Ke.

Kaxk ona Teuer, Boa JEeHCTBYET, COBEPLIEHHO II0-Pa3HOMY B 3aBUCUMOCTH OT TEMIIEPATypHOIO rPaJiueHTa, U CUIOH
BO3IEHCTBUA. B cBOeM KOHIICHTPHPYIOIIEM, OXJIaxIeHNe, akTHBH3upyercs Gpyakmym npu +4 ° C - mpubmmkaercs,
(bopMupyercs 3(heKT MOTOKUTEIBHO TEMIIEPAaTypHOTo TPpaieHTa. DTO MPOIeCcC, OTCTaNBaeT BOSHUKAIOIINE )KUBBIE CHCTEMBI,
TaK Kak B BOJIC OH COSJMHSCT HOHU3UPOBAHHEIC BEIIECTBA BMECTE B ONIM3KMIf, HHTUMHBIH, U MIPOIYKTHBHEIA KOHTAaKT, TOTOMY
YTO 3/1€Ch, COAEPKAIUICS KHCIOPOJ, CTAHOBUTCS IACCUBHBIM U JIETKO CBA3BIBACTCS C IPOXJIAJHBIMU YIEPOAOM, TEM CaMbIM
0J1arOTBOPHO CIIOCOOCTBYET JUIS 370POBOTO POCTa U pa3BUTHA. +4 ° C -OTKIOHSIOLIMIACS, OTPUIATENbHBII TeMIIePaTypHBIH
TPaJUeHT, C APYTOA CTOPOHBI, AE3MHTErPATUBHOE, OCTA0ISIOMast (DYHKIHS, C YBEIHMICHUEM TeMIIEPaTyphl CTPYKTypa JJaHHOTO
opraHa CTaHOBHUTCS Oojiee c1abo CBSI3aHHOM U COpa3MEPHBIMHU IIOTEPSMH, B HEIaBHEH CBA3aHHOM MeX Ty co0oit sHeprun. B
9TOM CITy4ae, M3-3a MOBBIIIEHHS TEMIIEPATYpPhI, KHCIOPOJ CTAHOBUTCS BCE OONee arpeCCHBHBIM H MEHSET CBOIO PONb KaK OJUH
u3 co3zareneil u Gnarozereneii, MpeBpanIaeTcs B pa3pymnTeNs U HETaTUBHYIO CPey, KOPMIUTHILY, Oomne3Hei u
00Ie3HEeTBOPHBIX MUKPOOPTaHN3MOB, TATOTCHOB.

Bo Bcell Bozie, 1€COB U APYrHX SKUBBIX OPraHU3MOB TEMIIEPATYPHBII IPaJIUEHT B AKTUBHBIX U B IIOJIOKUTEIBHON, U B
OTpHIIATENBHBIX (hpopMax. B mpHpogHEIX Mpoleccax CHHTE3a U Paclafa, y KaKIoro H3 HUX HMeeTCs CBOS 0cobast XapaKTepHast
porb B GonbIoM mpom3soacTse [Iprponsl, HO Kaxaas U3 HAX JODKHA BCTYIIUTB B CTA/IHMIO JKU3HU B HA3HAYCHHOE BPEMSL
TTonoXHUTENBHBIH TeMIIepaTypHBIil TpaIHeHT, Kak TemieparypHblii Turn A Guomarserism (cM. crp. 103), nomwken urparsb
IJIaBHYIO POJb, €CITH Pa3BOPAYMBACTCSA TBOpUECKas SBOMIONUA. K coxaneHnro ¢ HamuM OIM30pyKUM MOHUMaHUEM Ha
IIPOM3BOJCTBO BEICOKOH TEMIIEPATypHI 1, CIECAOBATENEHO, IECTA0MIM3HPYIONIHE, OCIA0ISIOMNIE U AeTPaIipyIOIIHe
TEXHOJIOTHH, MBI IIEPEBEPHYITH 3Ty BO3BBIIICHHYIO 'CYTh' BBEpPX JIHOM U B HACTOAIIIEE BpeMsI IIOXKHHAEM Bce Oorree
YOUBUTEIBHBIE TUIOBI HALIETO OMIMO0YHOTO TPYIa.

Ilpumeuanue

. "BbrIk 1 3amma", Buktop Illaybeprep: TAY xypran, N 146, ¢.30: Beprep Liummepmans.

. Hamr Becembicnennsriii Tpyx, Pt.1, p.ll.

. Hamr becembicnennstit Tpyx, Pt.1, c.4.

. Herpstromuii u3 croponsr B ctopoHy , Kpucrodep IItuma: Hossie mpece Bospact, CIIIA ISBN 0-87613-090-2.

. Bona - 3epkano Hayku mo K.S.Davis ([Iasuc) u JADay: Xaiineman obpasoBanusi, Jlonmon, 1964.

6. Taitnast [loxkrpuna E IT BnaBarckoit, (Amesip O, 1971.), T. 1, crp. 125: Teocodckoro I1ab, Anxpsip, Uamus..

7. Wissenschaftliche Grundlagen xep Homoopathie, "Hayursie ®ousr Tomeonaruu™: Baprens u baprens, Postfach 57, D-
82069 Schaftlarn, I'epmanuu, ISBN 3-88950-025-0.

8. Llurupyercs u3 ctareit Bukropa Illaybeprepa, "Onekrponns”, razera [lepa Bunepa Tara, N0.3443, ¢.20, 18 nexabps 1932
roza.

9. Taitnast J{oxrpuna, Enenst IlerpoBusr brasarckoii (Amssip Edition 1971), T. 2, p.266, Stanza I1: Teocodckoro Mznarenbckoe
neno, Anpsip, aaus.
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9 Tuaposoruveckuii muk, Kpyrosopor Boasi B [lpupone

B xauecTBe mepBoro mara K 3BOIIONNH APYTHX (HOPM >KU3HHU, Hanbomee KU3HEHHO BaXKHOH (DyHKITHEH BOIBI SABIISETCS €8
HEIPEephIBHOE, JKUBUTEIBHBIHN UK, 110 Kpyry 1 Hax 3emieid. Ero o6srdaHo HasbBaroT "Tuaponormaecknm Lpkmom™ mmm
"Kpyrosopor Boxs! B [Ipupoze” u BKIItoqaer B ceOs IBIKEHUE BOIEI U3 MOA3EMHBIX CIIOEB U MOBEPXHOCTH B aTMOC(hepy I
obparno. C TouKH 3peHns KOHIeniy BUKkTopa, MBI JOIDKHBI Pa3IHYaTh IIOTHEIA M IIOJIOBIHY THAPOIOrHIECKOTO IIUKIIA,
pa3sHUIA MEXKTy KOTOPBIMU B HACTOSIIEE BPEMsI HENIPU3HAETCS HAyKOH. DTa pa3HULA, UMEET PeLIaolee 3HaYEeHUE K
IIOHMMAHUIO TOI0, YTO B HACTOAIIEE BPEMsI IPOUCXOUT C KIMMAaTOM BO BCEM MHPE.

9.1 Honnwtit 2udponozuueckuii YUK

Puc. 9.1 nmoka3siBaeT BeCh THIPOIOTHIESCKUN UK. 3/1€Ch CepHsT BOCXOSIINX MTOTOKOB C MTOBEPXHOCTH Ha KOTOPOH €CTh
JIepeBbsI, TPOTHB YACOBOM CTPENKH I10 CITUPAITH, B JICBOH CTOPOHE N300PaKEHO HCITapEHHE BOIBI C TIOBEPXHOCTH MOPSI IIPOTHB
4acOBOH CTpeKH 1o criupand. OHU NOTHUMAIOTCSI, KOHISHCHPYIOTCS 1 BBITAAIOT B BUIE JOXKIs. YacTh TOK/AS BIUTHIBACTCS B
3eMITIO | PYrasi 4acTh CTEKAET IO TIOBEPXHOCTH 3EMJIH, B 3aBUCHMOCTH OT TOTO YeM ITOKPHITA 3€MJISI JIECAMU HIIH HET, M KAaKOU
THIT TEMIIEPATYPHOrO TPaINeHTA aKTUBEH B JAHHOH CHTYalll. B JIeCHBIX paifoHaX, Iie B €CTECTBEHHBIX YCIOBHSIX
MOJIOKUTENBHBIN TeMIepaTypHBIH IpaJUeHT OOBIYHO MpeolIiaIaeT, yuep>kaHue BBITOBIIEH BOIBI Topsiaka 85%, 13 HUX, OKOJIO
15% morIomaroTCcst paCTUTENFHOCTHIO U TIeperHoeM u npuonm3uteabHo /0% yXomuT B MOA3EMHBIE BOIBI, BOMOHOCHBIHN CIION H



nepe3apspKaroT NOA3EMHBIH IIOTOK.

B moiHOM rEApOIOrHYecKoM IUKIIE TPYHTOBBI BOABI 3apsHKAIOTCS, BOAA yIepKUBaeMast ISPEeBbSIMH U 4epe3 HHX,
HCHapsIeTCs Yepes3 JINCThS U IIOMHUMACTCS, YTOOB! c(hopMupoBaTh obmaka. Ha 3Toi KapTHHKe - fuarpaMme HCTIapeHus OT
OKeaHa OTIIIYAIOTCS OT, HCTIAPSHUH MOIHUMAIOIIIXCS OT PACTHTEIFHOCTHU CIIMPAIIH BPAIAfOTCs [0 YaCOBOM CTpENKe, B
OTJIMYHE OT HCHAPEHHIT C HOBEPXHOCTH MOPS H300pakeHbI HOTHIMAOIINECS CIIAPAITH BPAI[afoIIuecs IPOTUB YaCOBOH
CTpeINIKH. DTO pa3nudeHre ObUIO CAeTaHo, OTOMY 4TO, Ha MO B3I/, SHEPTUH B IapaX BOIBI U3 Jeca Ka9eCTBEHHO
OTIMYAIOTCS OT TeX, KOTOPBIE UCTIAPSIOTCS € IOBEPXHOCTU MOPSL.

Korna mapsr Bozs! MOTHUMAIOTCS OT JICPEBBEB, OHH ITOIHUMAIOTCS OT JKHBOTO CYIIIECTBA, a HE U3 BOIOEMa, TAKUX KaK
okeaH. DTO He O3HAYaeT, YTO TaKol BOZOEM MEpTB, a TO YTO OHA HACEIeHa MHOXECTBOM CYIIIECTB, KOTOPBIE TIOTPEONISIOT TIOYTH
BCE, YTO OH IIPOM3BOINT, KAK MAaTEPHANBHO, TaK U B OTHOIIEHHUH dHepreTraeckux smaHarmit, CO,, Oy, u T.4. [Toatomy ¢ Toukn
3pEHHs HCTIApEHHS OT JIeCa, MBI MOKEM HMETBh JIENO0 ¢ (hOpMaMHU SHEeprue, IOTyIeHHbIX U3 Oonee TMHAMUIHOH SKIM3HEHOH
CHCTEMBI, KOTOpast HeCeT B ce0e XapaKTEepHBII OTIeYaToK, YepTHl, BHICIIYIO BHOPAIMOHHYIO MAaTPHILY COIep KaHHe
MEHEPAIBHBIX U PEIKUX JIEMEHTOB H PE30HAHCOB €€ HCTOYHMKA, KUBBIX PACTEHNH. DTH JOIOITHUTENbHEIE CBOICTBA U
SHEPTUH B OCHOBHOM M3 HEMaTepHAIBHOH IPUPOJBI U TyUIIIe BCETO OOBACHUTH C TOYKU 3PEHHS TOMEOIaTHIeCKOH TEOPHH, B
KOTOPOH, 4eM JIydIlle paCTBOPEHO BEIIECTBO, TeM OonbInast ero 3 (heKTHBHOCTH KaK HCHeNsromas cpena. [Tostomy Mer
OTBIIEUEMCS HA MHUHYTY, YTOOBI C HUM TT03HAKOMUTECS.

| v Pttt ol e
-7 R AR
| 4 \\x \'& ..\‘n., ..1‘: ‘ \
C‘I" \‘ “. \,‘ 'L“. \\ “l,'\ o .\l\
1 = A 1, ;.\1 ¥ \\

jﬁvigératmnr

Evapo fransplrataon
f‘-f, :-.".i‘.a

Lo ¥ :
1 ,r:J -~

(

Puc. 9.1 monHBIN THAPOIOTHYESCKUNA TAKIT

"[OJTHBIN LIAKJT" BOIBI, IOTHBI THAPOTOrHYECKHMiT UK, XaPAKTEPH30BaH CIIEILYIOIIMMH (ha3aMir:
* lcnapeHne oT OKeaHOB M CyMMapHOE HCIIApeHUe OT PACTUTEIBHOCTH;

* [TonarMaromielicst BOMHbIN nap;

* OxJ1akJieHUE U CKATHE!

» ®opMupoBaHHe 00IAKOB;

* BrImanenune BBHIE JOKIS;

* [IponuTHIBacT OCHOBAHHUE IIOJ TONOKUTEITBHBIM TEMITEPATypPHBIM TPAIUCHTOM,;

* [lepe3apsiika TPyHTOBOI BONBI M BOJOHOCHEIX CIIOEB,;

* [TonmuTka U peryIupoBaHUe BEICOTHI, YPOBHS TPYHTOBOH BOMEL,

» GopMupoBaHue NEeHTpaNIbHON XuIbl +4°C B TpyHTOBOH BOJE;

» Co3qaHne MO3eMHBIX YePKUBAIOIIIX OacCceifHOB,;

IMpoxon gepe3 meHTpanbHbIHA cnoit +4°C TpyHTOBOI BOMEL,

* Ouncrka B 3TOi1 TemIiepaType;

* Jlayee CHIDKEHHE B ITOJ[3€MHEIE BOTOHOCHBIE CIIOH M3-3a €€ COOCTBEHHOTO Beca,

* [lepexon x mapooOpa3sHOMY COCTOSTHHIO HM3-3a BIMSIHHS Topstaeil TeMIiepaTypsl TpyHTa 3eMITH;
* [TomaMMaeTCs CHOBa K TIOBEPXHOCTH 3EMITH C OHOBPEMEHHBIM BTATHBAaHUEM B Ce0s INTATEITHBIX BEICCTB;
» OxJTaXJIeHHe BOJBI U IIEPEHOC ITUTATEITBHBIX BEIIECTB;

* Ocy1ieHne Ha ITOBEPXHOCTHU 3eMJIH;

* lcnapenue u hopMupoBaHEe 00IAKOB;

* BrmaieHre CHOBa BBHJE T/, U TaK Jajee.



ITybnukaryst cTaThy IOX Ha3BaHUEM ''enoBedecKie KIeTKH KPOBH - JIETPAHYIAIMS 6a30()MII0B O9CHB TyBCTBUTEIBHBIX
OT OueHb Pa3BeIeHHON aHTHCHIBOPOTKH npotiB IgE " 30 mions 1988", ucnyrano HaydHbIi MEP, TOTOMY YTO OTKPITHE
OIIIICAHOE B CTAaThE HE MOITIO OBITh 00BSICHEHO OOBIYHBIMH 3aKOHAMHU (DPU3HKHU. B pesynbrare cTaThio HaYa M TIIATEIHHO
uccnenosars B 1983 roxy npodeccop JXKax bersennct u3 @panrysckuit HarronansHoro MHCTHTYT 31paBoOXpaHeHUS U
Menuuunckuit HayaHo-uccnenoBarenbckast abopatopust (INSERM) B yausepcutere [Taprxk - Sud, BeIONHEHOH B
nofcTpekarenscTBe beprapa [lonTeBrHa, TOMEOTATHIECKOTO UCCIIENOBATENS, 9TO HOBOE HATIPABIICHIE HAyTHOTO MCCIEIOBAHHS
OblTa HAaIpaBIIeHA HA TECTUPOBAHIE OHOMOrMYecKIX 3(h(hEeKTOB TOMEONAaTHIECKHUX PACTBOPOB, U pacIIipeHne 3((eKTHBHOCTH
TOMEONaTHYECKHX MPENapaToB 1 3aKOHHOCTHIO TOMEONATHYECKUX TTOHATHH (KOHLISILIHIA).

OCHOBHBIMH MHIPEIUEHTAaMH dKCIIepUMeHTa ¢ O6asoduamu (xeneoOpasHbie Oelble KICTKH KPOBH M aHTH-
nMmyHoroOyuH E - nitn anre6pe), ¥ OKpaIIMBaloTCs KPACUTENIEM, CHHUM TOIYOJIOM, IPUMEHEHHE KOTOPOTo IO3BOJISIET
HEBUMMBIE 0230 MBI, CAeNaTh BUINMBIMA. D QEKT BO3AeHCTBHS BelecTBa Ha KIIETKH TAKUM 00pa3oM, 9TO OKPAIINBAET
anturena IgE, koropsie Mumens [ludd Hazpaer “Gronormaeckum” [uis "CHATHS Kpacku™ Hii " CTHpAONImi nacTuK” 2,
9TOOBI CAENIATh MX YACTHIHO MM IMOMTHOCTBI0 HEBUIMMBIM. DTO MO3BOJIIIIO HCCIENOBATENAM OIPENEIHTD, B KAKOH CTEIEHH
peakIMy MMeIH MecTo ¢ 6a3o(iamMuy, moxseprasmuecs pactsopy antutel. [o coBam mpodeccopa bensenncra, mporcxoqut
peakmus, Jaxe TOrAa, Koraa KOIHYecTBO aHTHTEN pa3BeneHo 10 1 gacts B 10120 gacTsax qUCTIIITMPOBAHHOH BOIHI, TO €CTb,
pa36aineHs! B coorHomenuu 1:1 +119 mymeit.

YToOB! JaTh IPECTAaBICHNE O TOM, KaKast OTpPOMHAsl BeTHINHA IU(PEI BBIIIE, IO OIIEHKaM ACTPOHOMOB, YTO KOMHYECTBO
3Be3/ Bo BeenenHoit cocrasisier okono 10 B crenenu 20, T.e. 1 + 19 myneit wm 1, 000, 000, 000, 000, 000, 000. B stux
HKCIIEPHMEHTAX OJHA KaIlIs TOTO MHANKATOpa Pa30aBIIseTcs, FOMEOIIaTHIECKIM METOIOM , IIOCKOIBKY B "OKpaITHBAIOIINH -
uraukarop” (B atom ciydae anredpa (algE)) nobasmsiercst 1o 99 Karens qUCTILIMPOBAHHOM BOIBL. DTy CMECh 3aTEM TPSICYT
BBEpX M BHHU3 WIH "BCTPSAXHUBAIOT" B TeueHne npumepHo 30 cekyHA. 1 Karumo 3Toit HOBOTO CMecH 3aTeM pa30aBisioT emte 99
KaIUIIMA JUCTIUTHPOBAHHOM BOIBI. DTOT mporecc noropsercs 120 pa3. Korga 6a30¢hmias! mogBepraroTcs 3TOMY Ype3BBIUaiHO
pa30aBIEHHOMY PACTPBOPY AaHTHTENA ObLIH OOHAPYXKEHBI, PEAaKINH, T. €. U3MCHEHHS B UX BUIMMOCTH, €II¢ HX MOXHO
O0OHAPYXUTB B OUCHB OONBIIOM KOMHIECTBE.

ITo crarucTuKe, B COOTBETCTBHH € KIIacCHUECKON (pU3HKOH 1 XHMHEeH, mocie 23 pa3dasnenus, B kotopom 100 TprH -
MIUTIHAP MOJISKY AUCTIUUINPOBAHHOM BOIBI, T0OABUTH K Kax 0 Monekyne antuterno IgE, He nomxHO 65U10 OBI HalIEHO HEe
OJTHOHM MOJICKYITBI OT aHTUTENA. JTO OTHOCHTCS K TaK Ha3bIBaeMOW MOCTOSTHHON ABorapo, 6, 022 52 x 1023,
copmyrpoBaHHOM HTaNBIHCKHI (r3uKoM rpadom Amaneo ABorajapo au Kyapense (1776-1856), kotopast onpeernsier 4ucio
aTOMOB HIIM MOJIEKYN B 1 Monie BelmecTsa, 1 MOJb, SIBISICTCS KOMMYECTBOM BEIIECTBA, COMEPIKAIIHIA TO JKE CaMOe KOIIIECTBO
3IIeMEHTapHBIX YaCTHI] TaK Kak ecThb B aToMe yriepona 0,012 xr -12. Dto uncno HaxoauTses B cootHomennn 1:1 + 23 HyreH,
TaKUM 00pa3oM, C BBIICYIIOMSIHYTOro pa3daBieHus cooTHomennu 1:1 +119 Hynel, 310 03Ha9aNo0, YTO TaM B XKHUIKOCTH HE
OBLIO (haKTHIECKH HUKAKUX MaTepHUaIbHBIX OCTATKOB HCXOITHOTO BEIECTBA.

JIpyroit SKCIIEpIMEHT IT0Ka3aJl, 4To IOCNIe TOro, Kak HacToHKa "'OKpAaIINBAIOIero — MHANKATOpa" OblIa pa3dasineHHa 37
pas, 3To OBLIO caenaHo Ooree IBYX pa3, OHa ObLIa cTONbXe 3((heKTHBHA KaK PacTBOPHI, KOTOPIE OBLIN Pa30aBIICHBI
TprokAbL. B0 BEIIBHHYTO CyxeHNe pusnk-TeopernkoM JInua TpeiHop n3 YHuBepcutera TopoHTO, KOTOPEIH OCYIIECTBIIST
NApaIUIETBHO SKCTIEPUMEHTI, YTO TH PEAKIMH MOTYT ObITh PE3y/TETaToM "(PH3HUECKOil" MaMATH 3aIHCAHHOM B BOJE .

UYro BBI3BaJIO 3TOT 3 dekT? [TodeMy KIICTKH BCe eIlle pearnpoBaly ¢ TAKHM CBEPXaCTPOHOMHIECKH pa30aBIeHHBIM
pacTBOpoM? DTO - MaMsATh, Kak mpeoraeT Jluna Tpetinop? B onpeneneHHOM CMBICITE TaMATh MOKET OBITh HCTONKOBAHO Kak
SIBJICHHE PE30HAHCA, BEIeH KOTa-ToO CIBIMIAIIIX €T0, BCTYIIAIN C HUM B KOHTAKT, KaK 3TO IIPOACXOINT, HECYIECTBEHHBIH
SHEPTeTHYECKHI OTIEeYaToK, H300paXKeH!s! U Ka9eCTBA, XapaKTEePHCTHKA, OPUTHHAIIBHOTO Ipenapara. Kak OvI To HE ObLT0, HA
MOH B3I, IMEHHO 10 3TOH IIPUYHHE, HCTIAPEHHS BOIbI JIECOM 001a1atoT Ooee BEICOKMM Ka9eCTBOM, YHEPTOHACHIIICHHBIE,
9eM BOJIa, HCIIAPUBIIAsICS OT MOPS.

IMpocro anst BBIBOAA, 3T0 OTKpHITHE JKak benBenncra, kak u Cretana Pucca u Bukropa Illaybeprepa, oueBumHO
paccMaTpHBalIoCh KaK HEMPOCTHTENBHOE HallaJeHHe Ha YCTAHOBJICHHBIEC JOKTPHUHBI aKaJeMUKOB, KOTOpast CTPEMHUTCS OTOUTH OT
HayJHBIX IIPHHIUIIOB ETOCTHOCTU 1 OECIIPUCTPACTHOCTH, IIPOBO3MIIAIICHHEIE C3poM YubsiMoM [poyBoM B rase 1. B
pe3ynbrare beHBEHUCT cTal U HENbIo U JKepTBOH OOIBIIOro KONMMYECTBA OCYXK/ICHHI, TI030pa OT OPTOOKCANBHOI HayKH
" MeIUIUHEL JlefcTBUTENEHO, B OKTA0pe 1993 roga Op110 COOOIIEHO, YTO OH NOJDKEH OBLI OBITH MCKIIOUCH W3 ITIaB
nmmyrodapmakonorau B INSERM. Kpowme Toro cBoé rccnenoBarensckoe nonpasaenenue, U-200, Taxoke JOHKHO OBITH
3aKPBITO K KOHITY rofia, BeHBEHHCT YTBEpY A, UTO OH CTA KEPTBOMH “HICONOrHUECKHIX perpeccu™.

Tem BpemeHeM ApyTHE Tab0paTOpUH pabOoTaNH, B CBA3HU C MOCIEAYIONMEH IPOBEPKOIT €T0 Pe3yIITaTOB B APYrUX
HE3aBUCHMBIX HHCTUTYTAX W CO3/IaHMS UX OUYCBUIHBIX HEOIPOBEPKUMOCTH, TEM BpeMeHeM beHBEHHCT OBLI IpeocTaBIeH K
OIpeIeNICHHOE MeX/TyHapOIHOE IPU3HAHNE U "'H3BeCTHOCTE . Omacasch, 9To OHa OyleT IepeHeceHa B pa3ps Ipe3peHne
bensenucra, pupma INSERM mnponomxkana raTuTs €My 1 €ro ceKpeTaplo, UX >KaJIOBaHUS , XOTS OHA OTKa3alach
(bMHAHCHPOBAHHH IS JANBHEHIINX HCCIISTOBaHMH M OTKa3a1ach OT (PUHAHCHPOBAHMS PACXO0B U 3apIuIaTe COTPYIHIKAM
nabopaTopuu, KOTOPYIO caM BeHBeHHCT IoMmkeH orutadnBarh. Ha 310 cyacmimBoi HoTe, B TO BpeMs kKak ¢pupma INSERM
IPOIOIDKAET YIPSIMO CTOSTH Ha CBOSH TTO3UINH, Jpyrue, Oonee MpOCBeIIeHHbIE JIFOAN CUUTAIOT UccaenoBaHus benBenncra Ha
BOJIE OYCHB BaYKHBIMH, YTO OPTaHU30BAIN OpraHu3armio 'MHHoBanronHas Hayka", koTopast ObIIa co3maHa ¢ KOHKPETHOM
IENBI0 IPEJOCTABICHUS €My MOPATbHOM MOIIEPKKH M (PHHAHCHPOBAHHS, B HACTOAIIEE BPEMSI €T0 IIPOIOKAIOIIAMCS
HCCIICIOBAHUAM.

Bo3Bpammasics k OIMCaHNIO BCETO IOITHOTO THAPOIOTHYECKOTo IMKIIA, BOJA CHaYaIa HCTIapseTcsl C OKEaHOB H
necoB. [TogHUMarOMIeHCs BOMSHOI Map OXJIaXKAaeTcs Ha BBICOTE, KOHJEHCHPYeTcs, (JopMepyeT o0Iaka, COeqUHSETCS B Oonee
KpYITHBIE KaIUTH ¥ BBITIATAeT B BUE NoKAsA. Ocalkil BRIIAAIOT, KOTZA BE CHCTEMBI OOBEAMHATCS, KOTOPBIE, B CBOEM



pa3IeNeHHOM YCIOBHEM IUTaBAlOT B OKPY)KAIOIIEM SHEPIeTIHIEeCKOM TI0Ne, OyIIb TO )KHIKOCTH MM Fa3000pa3HBIi BUJ, TAKAM
00pa3oM co3aBaemast CBepXy Macca oObeMa BO3/yXa MM XKUJIKOCTH, KOTOPYIO OHH IepeMeraroT (odpasyercst Berep). B
TYCTOM JIeCy TeMIIepaTypa 3eMIH XOJIONHee, YeM TaJalOIUi JOKIb KOTOPHIi IPOCAYNBaeTCs B TIOYBY O] BIUSHUEM
MOJIOXHUTENHFHOTO TEMIIEPaTypHOTO TPaJNeHTa, TO eCTh TEMIIepaTypa IIOHIKAeTCs OT BO3ayxa K 3emiie k +4 ° C k aHOMaJIbHOI
TOYKH BOJIBI B IIGHTPATBHOM CIIO€ B TPYHTOBOI Bozie. YIIaB Ha IMPOXJIaJHYIO 3€MITIO, TeIlIasl IO IeBast BOJaA JIETKO
HOITIOIIACTCSL, TPYHTOBASI BOJA M BOJOHOCHBIE TOPU30HTHI HAITOMHSIOTCS ¥ TIOA3EMHBIC BOISHBIC PeKH. [loxk/eBas BOJa MOXKET
IPOHHUKHYTH TOJIBKO ITOJ ITOIOKHTEIBHBIM TeMIIEPaTypHEIM rpaguerToM. CIIeCTBHEM TOTO SBIISETCS TO, UTO ITOIONHEHIE H
BBICOTY TPYHTOBBIX BOJ[ ITOJTHOCTBIO 3aBUCHT CPE/H IIPOYEro U OT KOTHIECTBA IONIOMICHHOW BOIBI M HATTMINH IIONTOKUTEIHHOTO
TEMIIEPaTYPHOrO IPaIEHTa 0K s1.(€CIIH KallHyTh BOIY Ha PACKaJICHHYI0 CKOBOPOTKY TO OHa MTHOBEHHO HCHAPUTHCS, a €CITH
KalHYTh BOJY Ha XOJIO/IHYIO TO BOJIa OCTAHETCS] Ha CKOBOPOTKE U IIPOCAYUTHCS B MUKPO TPELIMHBI)

Hanomanm, 910 Temmeparypa abcomoTHoro Hyinst -273,15 © C 1 To , 9To TeMIiepaTypHBIH THAII030H B KOTOPOM MBI JKHBEM,
Haxomurcst mpumepHo ot -10 ° C no +40 ° C, nro60oe obiiee H3MEHEHHE HiT CMEIICHIE B BHA3 (K a0COIIOTHOMY MUHYCY),
cTayu ObI CAMBIMU CTPAIIBIMHE ITOCIISJICTBASIMI He TOJBKO JUIS HAIIETO JadbHEHINEro CYIIeCTBOBAHNS Ha 3TOH IUIAHETE a TaKKe
U U1 Beex Apyrux ¢opM xu3HU. [103ToMy 3T0 )KU3HEHHO BayKHOE 3HAYEHHE JUTS HAIIIETO BEDKUBAHMS, YTO 9TOT AMAIIa30H
TeMIIepaTyp B 3HAUUTENEHON CTEIIEHN OIPEeNAeTCs U PErYIHpyeTcsl KOMHIECTBO BOASHOTO IMapa B aTMocepe, TOmKHO
0CTaBaThCS HEM3MEHHBIM. Kpome Toro, Jrrodast Hama e TeIbHOCTD KOTOpast CHIDKAET €CTECTBEHHOE CONIEPKAHIE BOASTHOTO
mapa B aTMocdepe JOKHBI OBITH IIPEJOTBPAIIEeHa, IIOTOMY YTO 3TO HEM30eKHO CHIDKAST OOIIYI0 TEMIIEpaTypy MUpa. DTo
MOXET IPOH30HTH ITOTOMY, YTO OOJIBIIE He OyIeT JOCTAaTOYHO BOABL, YTOOBI COXPAaHUTh YCTAHOBICHHOE KOJIMYECTBA TEILIa.

XoTs Bce I0Ka3aTeNbCTBA Y HAC €CTh, HAIIPUMEpe IMyCTHIHD, KAKETCsI, 9TO YeJIOBEYECTBO HUKOIA He Y3HET, 4T
YHHYTOXHB JICPEBBS - 03HAUAeT YHUUTOKUTE BOAY. DTO JIECHON IOKPOB, KOTOPEIHA OTBEYAET 33 TOHKYIO HACTPOHKY COTEp KaHHSA
BOJITHOTO T1apa B aTMocdepe U JUIS CO3aHUsS caMot cBexel Boxsl. Uepes HelnpephIBHOE YHHUTOXKEHNUS JIECOB, MBI OyneM
MOCTENIEHHO IIPHOIIIKATHCS K COCTOSIHHIO, IIPH KOTOPOM, MBI OBI Ha3BaJIH €ro "'0a30BOI1 BETMINHON" BOBI, 00ECTICHEeHOI
TOIBKO OKEaHAMH, KOTOPBIE HOIHIMAIOT aTMOC(HEPHEI YPOBEHB BOIBI 0 ONPEIEICHHOH CTENEHH, OCTe YK He
MO IeP>KIBAEMOTO JOMOMHUTEIBHBIMA HCTIAPEHIIMA Jieca. VcrapeHus jieca - To, 9TO YBEIHIHUBACT 00IIee KOIIMIECTBO
BOJZISTHOTO T1apa M KOIMYECTBEHHO, M KAYECTBEHHO, M B TO XK€ BPeMsI IIOAHUMACT TeMIIEpaTypy OKpPYXKaIOIIeH cpes! JOCTaTOqHO,
9TOOBI MBI MOTJIH CyIIIECTBOBATE.

K coxanenuro, 3To TpeBOXKHbIE HapyIISHN IPHPOTHBIX IIUKIIOB yXKe TaJleko MPOIBHHYINCE. Bee Gomee u Oonee
XaOTHYHBIC TIOTONHEIE YCIIOBHUS MBI B HACTOAIIEE BpeMs alllyHaeM Ha cebe, SBIISIOTCS MPOCTO 3aKOHHBIM CIIE/ICTBHEM Bee Oonee
OecTiopsI0YHEIM 1 (pParMEHTHPOBAHHBIM PACIIPEEIECHUS BOISHOTO Iapa. B HEKOTOPHIX 00MacTIX MMeeTcst Ype3MepHEIe
KOHIIEHTpAIINH, B PE3YIIBTaTe YPE3MEPHOI aKKyMYIISIIHHN TEIUIa, PE3KOe MOBLIIIEHHNE TEMIIEPATyPhl, MACCHBHEIC THBHH U
HABOJHEHMS, a B IPYTUX HET NPAKTHIECKN BOASHOTO ITapa BOOOIIE, TPOU3BO/S TSHKENIbIE YCIOBHS, 3aCyXy H IPEXIEBPEMEHHOE
MecTHoe oxJIaxeHue (ObicTpoe ocTeiBaHKe). COBMECTHOE JIeHCTBHE ITHX IIPOLIECCOB, TOJDKHBI CIIPOBOLIMPOBATHBCE Ooree U
Ooree "acThle M CHITBHBIE MITOPMBI, OCKOIIBKY 9TH JBe TeMmepaTypHbIe KPaiHOCTH KECTOKO CTATKUBAIOTCS BMECTE B
mporecce BoccTaHoBIeHHs [IprHpoaHOro paBHOBECH.

9.2 llonosuna I'uoponozuueckozo Iluxna

IMonoBrHA THAPOIOTHYIECKOT0 MUKIIA SBISIETCS TAKIM YCIOBHEM, KOTOPOE B HACTOSIIEee BpeMs IIpeodiiafaeT MOITH 10
BceMy Mupy. [1oT0BHHA THAPOIOrHYECKOro IIUKIIA ITOKAa3aHO Ha pHc. 9.2 MMeeT TOT jke OCHOBHOM (popMaT, KaK IONHBIH UKL,
HO B IAHHOM CITydae IIPHUCYITBYIOT JAePEBbs, IIOKa3aHbl Ha puc. 9.1, ObIIM yoaaeHsl ¢ HOBEPXHOCTH 3€MITH; OTMETHM, YTO
TSDKeIas JIOMaHasl TMHUS, IPEACTABIIIOIIAs IOA3EMHOE IBIXKEHUE IPYHTOBBIX BOJ OTCYTCTBYET. THI ucnapeHuil u3MeHusIcs,
TaK KaK OHH OOJIbIIIe He MOJHIMAIOTCS OT XKHBBIX CYIIECTB, a OT OSCIUIONHON 3eMITH, U BIIOITHE MOKET OBITh XPaHHIIHIIEM
pa3pyIIUTENBLHON, a He CO3UIAOIEH TBOPYECKOH, SHEPIeTHKOM.
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Fig. 9.2 The half hydrological cycle

V '"TlonoBHHHOrO MUKIA", B OTJIMYME OT IOJIHOTO, IMEETCS CIEIYIOIHe OCOOCHHOCTH:
* FICIApeHNs OT OKeaHa;
* [Togbem BosiHOTO Mapa,
* OXJIXKICHUS ¥ KOHACHCAIS:
* ¢opMHpOBaHHE OOJIAKOB;
e Ocagky B BUIC JOXKIS,
* HeT npoHNUKHOBEHHMSI TOKIEBON BOABI U3-32 OTPHLATEIHHOTO TEMIIEPATypPHOTO IPaiuCHTa y TOXKIS;
* BBICTpBII CTOK II0 IOBEPXHOCTH 3EMIIH;
* HeT momnosiHeHUs TPYHTOBBIX BOT;
* [ToHIDKEHNE TPYHTOBBIX BOT;
* [IpekpareHne ecTeCTBEHHOH IIOCTABKH ITMTATENbHBIX BEIIECTB K PACTUTEIIFHOCTH;
* [Ipu ompe/IeIeHHBIX YCIOBUSX, MOYKET MPOM30MTH KPYITHbIC HABOAHEHHS (BCEMHPHBIH TIOTOI);
* Upe3mepHO OBICTpOE MOBTOPHOE HNCTIAPEHNE;
* UpesmepHOE HACHIICHHE aTMOC(HEPHI BOISHBIM ITapoM,;
* bricTpoe BbINazieHHe 0CaKOB KaK IITOPMOBOM J10K/b.
[TosToMy 01HO HABOJHEHHE IIPOM3BOJUT CIEYIOIIEe, MM BOOOIIe HU KAaKUX OCAJKOB BBHAE JOXK[, U IIpeobIagaeT 3acyxa.

Kak Tonbko stec ObIT BRIpYOJICH, HE3aNIUIEHHAas 3eMJIsl OBICTPO HarpeBaeTcs, TeM Ooliee, eCIH OHa CyXas, 3HaYHUTEIHHO
cuibHee HarpeBaeTcs. OTpHUIaTeNbHBIA TeMIepaTypHbI IpaJieHT oK B IpeodiIagaeT, Tak Kak TeMIIepaTypa IIOUBH B
IEJIOM TeTIee, YeM I1aJafolIuil oK b, IPYTHMH CIIOBAMHU HarpeBaroTCs OT 00IaKoB 10 3eMii. Ecim ocanku gpe3smMepHsl, To
HEeN30eXKHO ITPOUCXONAT HaBOAHEHH. MBI Bce HaOMIONaH, KaK IITHITHT XOJIOJHAs BOJIA U €/[Ba KAacasCh OBICTPO IIUIHT U
JIBIDKETHCS, KOTJIa OHA MaJiaeT Ha TOpsayro IHTY. [opsidas, cyxas MOBEpXHOCTB 3eMIIH, aeT TOT ke 3 EKT, UTo IeTaeT
HEBO3MOXKHBIM JI0XKIIEBOI BOIBI, IPOHUKHYTH M BO MHOTHX XKaPKHUX CTPAHAX JINIICHHBIX PACTHTENFHOCTH, CyXUX JOIUH PYIbeB
U BHE3AITHO OXBTHIBET JIMBHAMU-IOK/Ib CTEHOH, KaK MTHOBCHHAs! CTPAIIHAst OrPOMHAsl BOJTHA - HABOJHEHIE CMBIBAIOIIAs BCE
Ha cBoeM IyTH. To uTo OonbIne HEeT AepeBhEB, YTOOHI IIOMIOTUTE €€, TOBEPXHOCTHEIE BOIBI CTEKAET CPasy, PacIpoCTPaHSICh
TI0 MINPOKOH 00JIACTH, TEM CaMbIM YBEJIMUYHBAst CKOPOCT HCIIAPEHHS HA MECTHOM YpPOBHE. DTO Ieperpyxaet arMochepy
IapaM¥ BOJBI ¥ HABOJHEHHUE JIO0 BCKOPE BCETO MOBTOPHTHCS MITH BHIIATYT OCAKH B IPYrOM MECTe, HHOTIA JaJIeKO OT
HEepBOHAYAIFHOTO HCTOYHMKA BOJSTHOTO Mapa, M HACTYIHT Pa3pyIINTeNbHAs 3acyXa Ha PErHOHAIBHOM ypoBHE.OHO
HaBOJHEHIS ITO3TOMY HOPOXKIAeT CIEAYIOIIee, HIIH YCKOPSeT Ipolecc 00pa30BaHMUs 3aCyXH. 3a IIOCIISIHIE HECKONBKO JIET MBI
BCE CTAJIM CBUJICTEISIMHA Bee Ooliee KaTacTpOo(hHIeCKUX HaBOJHEHUH 110 BCEMY MHpY, IIpOIlecca, KOTOPBIi B COBPEMEHHBIX
YCIIOBHSIX SIBIISICTCS caMOBOCTIpon3BosanM. B nexkabpe 1993 roxa, Hanmpumep, pekopaHOe HaBoAHEHNE Ha PeifHe BBI3BaIM
HAIUTBIBBI HE 3aMedeHHbIe ¢ 1743 roga. DTo HOBTOPHIIOCH B elie Ooree pa3pymIUTeNbHBIX MacTadbax B ssHBape 1995
rozia. IToBTOpHO IOCAAMIN JOCTATOYHOrO KOMMYECTBA IEPEBEB U PACTECHNUI; HE TONBKO MIJIIHAP/IOB, HO HECKOIBKO COTEH
MIUUIHAPIOB, MBI OylieM TIOABEPraThes 0e3KaJIOCTHEIM, OSCIIONaJHBIM IHKIaM. 3acyXa-> HaABOAHEHHS, 3acyXa -> HaBOJHCHNS,
B YaCTHOCTH, B 9KBATOPUAIIBHBIX M YMEPEHHO TEIUIBIX 30HaX. CyIIEeCTBYET TONBKO ONHO PEIICHHE, 3TO BOCTAHOBUTH JIECHOM
MIOKPOB 3TOI1 IIAHETH B OTPOMHBIX MacmTabax — ceifgac!

JlanpHeIne moceCTBUS Y/KaCHBI OJTOBUHOTO IIMKJIA SIBIISIETCS TEM, YTO HeT HU KaKoil TPyHTOBOH BOZBI, IIOMOTHEHNE
BOZBI, IIPOCAYMBAHUE B TPYHTOBHIE BOJBI, IPEKpaIaeTcs OCTaBKa CHU3Y IMUTATETBHBIX BEIIECTB U MUKPOSIIEMEHTOB K
pocTuTensHOCTH. JTO0 To, 9To Brkrop Ilaydeprep Ha3bsIBad "OHOMOTMYECKIM KOPOTKIM 3aMBIKaHUeM ', HO0 Oe3 OBICTpoit



mepeaai MEKPOIJIEMEHTOB U ITHTATENbHBIX BEIIECTB BOJOH B aTMOC(hepy, B TIOTOBUHHOM THIPOIOTHIECKOM IIHKIIE,
IPHUCYTCTBYIOIIAs B BEpPXHEH 30HE TPYHTOBAs BOJA, KOTOpast, KaK IIPABHIIO, IIOAHIMACTCS K YPOBHIO JIEPEBbEB, YTOOBI OBITh
JIOCTYITHOH JUIs APYTUX MaJEHBKUX PACTCHUH, OCTACTCS BHH3Y M CIIMBACTCS B CHIDKAIOIIHECS TPYHTOBBIE BOIBI. DTOT CIaj 0
YPOBHS, TaJIeKO 3a IPeeNbl JOCETAEMOCTH 1 JIaxe ITyOOKO YKOPEHUBIIIMXCS IePEBEB, BTATUIBAS BCIO BIAYKHOCTH TIOYBBI H
MHKPOIJIEMEHTHI BMecTe ¢ He. Her Bozbl, HeT KU3HH U ITYCTHIHH Oe3pa3aenbHo OyIyT BIaBCTBOBATh. [ pyHTOBas Boma
MPaKTHYECKH IIOTepsiHA HaBCETNIa, Ncueslia B Hefjpax 3eMIIH, OTKyla OHa N3HAJaIbHO MIPUIILIA.

Maio Toro, 9To OTEpst BOAHI B IYOMHAX, HO OHA TaK)Ke HAYMHACT TePATHCS Ha OONBITHX BBICOTaX. IlepBOHAadaIbHO
OonbIIast ”HTEHCHBHOCTB TPO3 U IOCIIE HACTYILICHUS TIOMYIIEPHOAa IITOPMOBAs A€aTEIbHOCTD, MOJHAMUT BOISHOM Tmap 10
YPOBHS, HAMHOTO BBIIIE, YeM O0OBIYHO, Hake Ha mermbix 40-80 kmmoMerpoB. 31ech map JOCTHTAET BBICOT, TIe OH MOJBEPraeTcs
TOpa3io CHIIBHOMY YIIBTPa(uoIeToBOMY B BEICOKOH SHepruel raMMa-H3ITydeHUH, KOTOpEIe pa3/eIIioT MOIEKYILY BOJIHL,
OTZHEISS KUCIOpOoAa OT Bofopoaa. braronaps MeHbIeMy yIelrsHOMY BeCy BOJOPOJ TOTHUMAETCS, B TO BPeMsI KaK KHCIOPOX
CHIKaeTcs. Xy)Ke BCEro To, 9TO BCE, 94To OBLIO KOTa-To BOJOH, 3 (HeKTHBHO OBIIO YHHYTOXKEHO MOTHOCTRI0. OHA yIIia, 1
yIIITa HaBCEer/a.

3710 3aIycKaeT Ipomnecc, B KOTOPOM arMocdepa cHadaja CTaHeT OoJiee TEIIOH M3-3a BEICOKOTO COIEPKaHUSI BOISHOTO
mapa, HO TO, KaK BOJia OJHIMAEeTCs BEIIIE, OHA pa3jiaracTcs U NCUe3aeT, H aTMocdepa OXIaxaaeTcs, IIOTOMY
9TO COXPOHSIOIIEe KOMIECTBO TEIIa BOISHEIM [TapOM yMeHbIIaeTcs. Jlanee cieayeT HOBBIH JISTHIKOBEIH Iepron. Bee 3to
05110 TOAPOOHO M3NIOKEHB! B paborax Bukropa Illaydeprepa oxomno 60 ier Hazasn.

SIcHO TO, YTO [0 CHX ITOpP HENPHU3HAHHA Pa3HUIIA MEXy TOTOBHHHBIM U MOTHBIM I'HAPOIOTMIECKUM IIUKIIOM, SBIISETCS
9Ype3BEIYAiiHO BaXKHBIM. TOIBKO TOT/a, KOTa 3TO CTAHeT M3BECTHO M B IIEJIOM ITOHSTHO IIMPOKOH OOIIECTBEHHOCTH U
JIOCTaTOYHBIM SKOHOMHYECKAM ¥ TIONUTHYECKUM JaBICHHEM, MOXXHO HAa9aTh COOTBETCTBYIOIHE BOCCTAHOBUTEIILHBIE MEPEI IO
00pB0e ¢ HeN30EKHBIM PE3YNIETaToM. JTO B HAIINX HHTEPECaX CPOYHO BOCCTAHOBUTH BECh THAPOIOTHIECKHIT ITUKII KaK MOXXHO
ObICcTpee, ITOCKONBKY IIONMHBIH LUK 03HAYAeT XKU3Hb U JaJbHEHIIIee CYIIIeCTBOBAHIE, B TO BpeMs KaK HE MOTHBIN 03HAYaeT
CMEpTH U UCUE3HOBCHUE.
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9.3 memnepamypmuuiii cpaduenm u numamesnbHble 6eUlECMea

PaccMorpuMm Teneps TeMIepaTypHBIil TPaIueHT B 3eMJIe U CBI3aHHbIE ¢ HUM 3¢ ¢ekTsl Ha puc. 9.3, 9.4 u 9.5, moromy
9TO pEelIeHHE 10 IEPEHOCY U MePEMEICHHIO TNTaTeIbHBIX BEIIECTB - BCE 3TH (PYHKIUHN TEMITEPaTypHOroO IPaueHTa.
IMonoxuTeNnsHBIE U OTPHUIATENBHEIE TEMIIEPaTyPHBIC TPAIUESHTHI IIPOU3BOAAT IIPOTHBOIONOXKHEI 2 dexr. Hampasnenue
TEMIIepaTypHOTO IpaJIFeHTa YKa3bIBaeT Ha HAIIPaBIICHUE IBIDKEHU. HanpasineHne sHEpriy Wi nepeada MHTaHHS BCETa OT
Teria K xooxy. Baublii npunimn rosopui Bukrop [laybeprep To, 4TO pH HCKITIOYEHNH JIETKOTO BO31yXa (BO3MOXHO MPH
BaKyyMe) IPOMCXOAUT 00pa30BaHKE OCA/IKOB CONICH U MUHEPAJIOB C OXJIAXKICHHEM, B TO BPEMsI Kak ¢ BO3JEHCTBHEM CBETa 1
IIPU HATPEBAHUH MPOHCXOIUT MEpEMEIeHIE 0CaIKoB. B 000MX cydasx BEICOKOE Ka9eCTBO MAaTEePHHU OCAXKIAETCS B
nocienHeM. B mepBoM ciydae Bce pa3IHYHBIX IUTATEIbHBIE BEMIECTBA M CONM OCAXKAAIOTCS 3HAUUTENHEHO HIDKE OBEPXHOCTH
3eMJIH, TaK, Kak Bofa oxiaxaaerns 1o +4 ° C. B mocnenHeM cirydae, n3-3a TEIIOBOTO HCIIAPSHUS 1 HEOOIBIIIOTO
MPOHUKHOBEHNS, CAMOE HI3KOE KaueCTBO IIUTATEIBHBIX BEIIECTB OCAXKAIOTCS HA TOBEPXHOCTH, KOTOPBIE HE TOIBKO UMEIOT
TSDKEJTBIC TIOCTEICTBIS VTS IUTOIOPOIHS TI0YBHI, HO 1 JUIS IPABUIIBHOTO ()OPMHUPOBAHHS IEPEBHEB, KAK MBI YBHINM
nozxe. [TonBoas UToT, MONOXKUTENEHBIH TeMIepaTypHBIil TpaJUeHT IPOHCXOIUT, KOTIa JOXK/IeBast Boja TeIiee, 4eM
HOTy9alomas MoYsa. JT0, eCTECTBEHHO, TIOAPA3yMEBAET, YTO MOYBA 3aIIMIICHA OT HarpeBa U BIUsHIA CONHIIA IePEBBSIMHE U
JIPYTOif PaCTUTENBHOCTD U, €CIH BCS IOBEPXHOCTH 3eMIIH ITOKPHITA JIECAMH, TO YPOBEHb TPYHTOBBIX BOJ[ TOTHAMAET
KOH(UTyparuio 3eMHOI MOBepXHOCTH. Tak Kak Imoka3aHo Ha puc. 9.3 Boma mpocadnBaeTcs 1O HIDKHHX CIOEB, CIIOS TPYHTOBBIX
BOJI 1 BOIOHOCHBIE TOPHU3OHTBI TTOIONHSIOTCS, TOI3EMHBIE 0ACCEHHBI CO3/IAI0TCS U YISP)KUBAIOTCS, COIX (ITOKa3aHbI
IYHKTHPHOH JINHEEeH) OCTAIOTCSl Ha YPOBHE, IJIe OHU HE MOT'YT 3arpsi3HSTh BEPXHUE CIIOM M HE IIOBPEXK/Iasi TEM CaMbIM PACTEHHUSI
HE B COCTOSHHH yCBaMBaTh UX. Ecim wacTs neca Oyner cpyOineHHa U TOBEPXHOCTh 3eMIIH TToABepraeTcs npsiMbIM COHETHBIM
TydaM, Kak Ha puc. 9.4, Temmeparypa 3eMIIH B 3T0i 001aCTH MOBBIIIACTCAL.

C ya€roM 3TOro, BaXHO, 9TO, €CIU JODKHA ITPOU3BECTUCH KaKasi-THOO0 PyOKa, TO AepeBbs HUKOIA HE JODKHEI OBITH
CpYOJIEHBI Ha BEPIIMHAX XOIMOB. DTO CO3/aeT IUICIIHHY, JIBICHHY, O]] BO3ACHCTBHEM BRICOKOH TemIiepaTyps! or ConHIa 1
3¢} exTHBHO CHIKaeTCs MOITHOCTH ITONHSTHS BBEPX IPYHTOBBIX BOJI, YEM 3TO MOLIH ObI C/IEIaTh ICPEBbsI OCTABIHHbIC
HeTpoHyTHIMI. Ecim TeMmneparypa BBITIOBIIET TOXKIEBOH BOIBI, cKaxkeM, +18 ° C u TeMmneparypa momy4aeMoif HOBEpXHOCTH
3emmn +20 ° C, mokap He IPOHMKAET, a OyIeT CTekaTh ¢ OOKOB B paifOHBI, TN OHa MOKET IPOHUKHYTH, BCETIA IIpe/IIonaras,
91O OBLI IOJIePIKaH 3I0POBBII OanaHca MeXIy OTKPBITEIM IPOCTPAHCTBOM H JiecoM, OBUI coxpaHeH. B Takom ciydae
poOIeMBI 3acONeHs OyIeT CBeeHO K MUHUMYMY, TaK KaK OOIIIH ypOBEHb IPYHTOBBIX BOX He OyIeT Ype3MepHO
HOCTpaIaBIIHM.

370 MOBHIIICHNE OyIET, TOIBKO B 001ACTH, I/ie OBUIH BBHIMYOICHEI IEPEBB, H3-3a T€OTEPMATBHOTO BBI3BAHHBIM
BOCXOJISIIIMM JIABIICHUEM CHU3Y M COKPAIICHUS KOMMYECTBA MTOIOMHEHIS U ITepe3apsAKy HOA3eMHBIX BOJ, JISKAIHUX BhIIIe +4 °
C uentp - rtacra. JIpyruMu coBaMu IIPOTUBOASHCTBHUSI HUCXOJSIIETO IaBleH s ObIII0 yMeHbIIeHo. (D1oT addekr
obcyxnaercs 6oree monpobuo B rase 10.) Tak kak 3Ta BoAa MOJHMUMAESTCS], OHA TAK JKE IOJAHUMAET BTSIHYTHIE B ce0sl BEPXHUN
COIH, XOTSI B JAHHOM CITydae He B KOPHEBYIO 30HY PACTHTEILHOCTH. [lomydaercs, eciiu Bee iepeBbsi OymyT BeIpyOIeHb! (prcC.
9.5), TO HET HUKAKOTO MPOHUKHOBEHUSI IOXKIEBOM BOBI BOOOLIIE, TO HEPBOHOYAIBEHO IPYHTOBAsI BOJA TOMHUMACTCS K
MIOBEPXHOCTH, B PE3YIIBTAaTe YETO BCE COMM PACTBOPSABINIECS B HEell, B KOHEYHOM UTOTe YHAET B NIyOb WM HCIE3HET COBCEM,
MIOTOMY YTO B 3THX YCIIOBHSIX HET ITOTIONMHEHHS U Iepe3apsaki. Tak IPOUCXOIUT 3aCOICHHUE ITOUBHI, U eTHHCTBEHHBIH CII0CO0
pemuTs IpodIeMy SBISETCS BOCCO3NAHNE TONOXKUTEIFHOTO TEMIIEPaTypPHOTO IpaIieHTa Yepe3 JISCOBOCCTAHOBIICHHE.

B Hagane BocTaHOCIEHHS Jeca, IEPBEIMU JOJDKHBI BBICAXKUBATHCS ACPEBBSI CONE-TIOOUBBIC U APyrue IPUMHATHBHEIC
pacTeHus, TaKue BUIBI X PA3HOBUIHOCTH, TOIBKO T€, KOTOPEIE MOTYT BBDKUTH B TAKHUX YCIOBUAX. [1o3ke, KOTa KIMMAaT ITOYBBI
VIY4IIUTBCS U €€ CONCHOCTh YMEHBIIUTRCS, APYrHe BUOBI IePEBBEB MOXKHO 3aMEHHTD HX, TaK KaK B TEIEHHUE POCTA ICPEBBEB U
13-32 OXJIAXICHIS IIOBEPXHOCTH 3eMIIH TCHBIO IEPBBIX IEPEBEEB, JOXK/IEBast BOJIa BIUTHIBACTCS 3eMIICH, 3a0Mpast COH ¢ co00it
B HU3. B KOHIIE KOHIIOB ITepBBIEC AepEeBbA-MHOHEPH! OTMUPAIOT, TAK KaK YCIIOBHUS IOYBEI JUTS IIPOPOCTAHHS B HACTOSIIIIEE BPEMs
y)Ke He TOIATCs, M TUHAMI4YecKoe paBHOBecHe B [Ipupose BOCCTaHOBIIEHO.

OporeHne ToIbKO YCyryouT 3Ty HpoOIIeMy, IIOTOMY YTO BO BpeMsI HOUHM U3MEHEHHE TEMIIEPATyPhl 3¢MII HECKOIBKO
OXJIQJKIACSTCS, 9TO MO3BOJISIET IONMMUBHOM BOJIE IPOCAUMBAThCA HA OMPENEICHHOE PACCTOSHIE B BEPXHEM CIIO€, B HACTOSIIIEE
BpeMs COIEPIKaIIX COMH CIOSX. TaM OHa COOMpAET COMH H, C MOBBIIICHIEM TEMIIEPATyphl B TEUCHHUE JTHS, HCIAPSeTcs B
aTMoc(epy, TOCKOIbKY OHA CTAHOBUTCS OIPENETIEHHO JIETde, B COCTaBe MPONUTAHHOH M OPOIICHHON BOMIBI, ILTIOC €€ BTSHYTHIC
COIH, KOTOPBIE OCTAIOTCS B PE3YIIBTaTe BO3ACHCTBIS CBETOM U TEIIOM, a TAKXKe ITyTeM HCIIAPeHUsT OCTAIOThCS JISKATh B
BepXHEM cioe 1mouBsl. [Ipobrema 3aconeHnst BApbUPYETCs B 3aBUCHMOCTH OT IIHUPOTHI, BBICOTHI X BPEMEHH Tof1a, TaK KaK OHH
TaroKe 3aTParkBaloT TEMIIEPATYPy OKPYKArOIIei CPebl 3eMIIH, HHTEHCHBHOCTD M3TydeHust CONHIIA U IIPOXOIKUTEIFHOCTD
HIEpPHOJIOB BO3AEHCTBHUSI BBICOKOH TeMIIepaTypsl Ha TPYHT.
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Puc.9.5 &9.6

Ectb 1 APYTryue yCIOBUs, KOTOPBIC TAKXKE OTHOCATCA K MUTATCIIbHBIM IMTOTOKaM U, B 3TO BPEMSI OHU HEMHOI'O HEYMECTHBI,
TaK KaK PeKH H YIpaBIIeHHUE ITOTOKOM OyleT 00CykIaThest Ooliee MoxpoOHO B TIOCIEAYIOMNX [IaBaX, OMHAKO BCE JKE
IpezcTaBisieTcs Oomnee menecooOpasHBIM PACCMOTPETh HX B TO BPeMs KaK MBI paCCMOTPHM 3Ty TeMy. Uepes Koppo3HIo ’
TPEHUC UX OCAJIKOB, BCE 3N0POBBIC PEKU U PyYbU YCBANBAIOT Y IEPEHOCAT IMUTATCIIBHBIC BEIIECTBA, U B OTOM Ka4€CTBE
OCHOBHBIC ITOCTABIIUKN MOCTYNAIOIIUX MUTATECIIbHBIX BEIIECTB K Opr)KﬁIOHIGfI PaCcTUTEIILHOCTH. O,Z[HaKO OHU MOT'yT
TNepeaaBaTh MATATCIIBHBIC BEIIECTBA, IJI€ YCIIOBUA CHOCO6CTBYIOT nepeaavu MUTaTeIbHbIX BEMIECTB, T.C. TOJIBKO TaM, I1I€
npeo0IagaeT MONOKUTETBHBIA TeMIIepaTypHbIHA TpalieHT MEeX/Iy BOIOH U 3eMIICH.

Siz"C
*11°C

=l0*c

leaching of salts,
nutrients and soil—_
mojisture

s

Puc. 9.7 oTpuULaTeNbHbII FPAEHT TEMIIEPaTypPh

Eci TemmniepaTypa 3eMii TeIIee, YeM TeMIIEpaTypa B PeUHON BOJIE, TO OTPULIATENIbHBII TeMIIEPATYPHbIN IPaJHEHT PEKH OTHOCUTEIBHO
3€MJIU CYLECTBYET U MEPENAeT MUTATeIbHbIE BEIECTBA U CONH, 3TO IPOMCXOAUT U3 CJIOEB 3€MJIU B PEKy. 3eMENbHbIE CIIOM KOTOpbIe
BBIILEJIOYEHHbIE, H30aBIEHHBIE OT PAa3IMYHBIX MHHEPAIOB U MUKPOAJIEMEHTOB, YTO IPHBOJUT K IIOTEPE MACChl OUOXMMHUUYECKOrO

MaTepuaa. VBenuuuBaercs GCCHJ'IO}_II/IC TI0YBbI U B pE3YyIbTAaTC PEKU CTAHOBATHCS COJICHBIMU. rpyHTOBLIe BOJBI TaK K€ CHHXKAIOTCA U3-3a
OTCYTCTBUSI IIOIOJIHEHUS U IIEPE3APSAKHU.
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Puc. 9.8

OpueHTanys peKu OTHOCUTEIbHO OOLIEro MOoNoKeH s ¥ BbICOThI CONHLIA TaKKe BIMSET Ha EPEeHOC TUTATeIbHbIX BEleCTB. B yyacTkax pek,
e noTok teuer ¢ Bocroka-> Ha 3anan nmm ¢ 3anaja-> Ha BocTok, cTOpoHbl OiMsKaiIie K COIHILY, KaK NPaBUIIO, 3aTEHEHb! Yallel,
POCTHUTENBHOCTBIO. Bosia Ha 3T0M CTOPOHE MOITOMY XOJOJHEH a Ha IPOTUBOIIOIOKHOH CTOPOHE, Teriee. DTO MPUBOAUT K ACUMMETPHYHOMY
npo(UIII0 PEYHOro pyciia U B pe3ysibTaTe aCHMMETPHYHOTO paclipesienenus Temnepatypbl. Ecii cropona Ommkaiiinas k ConHily 3acaxeHa
HaJUIeKaIIM 00pa30M JIECOM, TO TEMIIEPATypa 3eMJIU Ha 3TOH CTOPOHE TAKXKE OXJIAXIACTCS U MOJIOKHUTENbHBIN TeMIIepaTypHbIH IpaiueHT
CYILIECTBYET B HAIIPABIECHUH OT PEKH ->B 3EMIIIO, YTO I103BOJISET €My BTATUBATH BJIAry, MUKPOYJIEMEHTOB U ITUTATEIbHbIE BEIIECTBA

u3 peku. Eciy oBepXHOCTb 3eMIIM Ha IIPOTHBOIOJIOKHON CTOPOHE PeKH Oblila He 3alllMIIeHHas, rojas, TeMIepaTypa 3eMiu Oyner 6onee
ropstyeil To MOJIOXKUTENbHBIN TEMIIEPATYPHBIH I'PaJUEHT, TO IpeobIaaeT B OCHOBHOM HAIlpaBJIEHHE B -> PEKyY, YTO IPUBOJUT K IOIJIOIEHHUIO
BJIATY U3 [10YBbI ¥ MUTATENbHBIX BellecTB pekoi. CreoBaTenbHO, HAa OJHOM Oepery pekH, 6eper ctpeMHTCs ObITh Oolee III0J0POAHBIM, YEM
JIpyToit.

Ha Puc. 9.6 nmoka3ana peka, mpoTeKaromas uepe3 MoTHOCTHIO 3aCaXKEHHOTO JIECHOTO MaccuBa. Ha miumocTpanun pedHast
BOZIa IMeET TeMIrepaTtypHslii auanasoH ot +10 ° C mo +8 ° C or moBepxHOCTH 10 pycna. B ommame or Temneparypst
3eMJIH TIOf JIECOM TIpoXiIanHee, HaumHas oT +8 ° C Ha moBepxHOCTH 10 +4 ° C Ha ypOBHE IIEHTpa BOJOHOCHOTO ILIacTa



TPYHTOBOI BOIBL. Pednast Boma mosToMy Terwiee, YeM OKPY)KaIoMIas II04Ba, MOIOKUTENBHBIA TEMIIEpaTypHBIH IpaTueHT
CYIIECTBYET H MIEPEHOC ITUTATEIBHBIX BEIIECTB, OOMEH YHEPTUSMHU H BIIArOi MPOUCXOIUT U3 Ooiee Teroro B 0oiee XomoaHoe,
a MIMEHHO M3 PEKH B HalpaBlieHUH 3eMiIH. [[1010poine OYBHI MOBBIIIAETCS M YPOBEHD TPYHTOBBIX BOJI TIOMTOHSIETCS.

U Hao00pOT, eciu MPOTHBOIOIOKHOE YCIIOBUE OTPHIATEIBHBIN TeMIIePaTypPHBIN TPaleHT MPeodiaaeT, Kak MOKa3aHo
Ha puc. 9.7, To OTOK YHEPIHH BJara U MATATelIbHBIC BEIECTBa, MOCTYNAaeT OT TEIUIBIX CIIOEB 3eMITH K POXJIAJTHON peke. 3/1ech
peka GaKTHYECKH BBITATUBACT 3 36MIIU ITUTATEIbHBIC BEIIECTBA, KOTOPBIE CaMU OBLTBI TIOMHSATHI IO BEPXHUX CIIOEB B CBSI3H C
MpOIECCaMH YIIOMHHABIIMMSIC PaHee U MOKa3aHbl Ha BhIiie puc. 9.5. DTO NPUBOAUT K YBEIUUCHHUIO BBIIICIaYNBAHNS (H3bSTHE)
MHUHEpAJIOB, MUKPOIJIEMEHTOB U IIUTATENBHBIX BEIECTB U3 OKPYKAFOIIEH TTOYBBI, YTO MPUBOAUT K ICPHIUTY MUTATEIHHBIX
BEILIECTB M BO3MOKHOMY Oecrutonust. [To TeM ke mprdrHaM, HET HH KaKOTo ITOMOIHEHUs TPYHTOBOM Bo/bl. CIIEACTBHEM 3TOTO
mporecca SBISIETCS TO, YTO, YeM JONBIIE peKa TeUeT Yepe3 OpoIIacMble, OCBEIICHHBIE CEbX03YTOIHsI, TeM OONbIIIe OHa
CTaHOBUTCS 3arPSI3HEHHON COJISIMH, HCKYCCTBEHHBIMH YIOOPEHUSIMH, TIECTHIIMIAMH U T.J. 9TO BCE Jenaet Oonee u bonee
HETIPUTOTHOM ISl UCTIONB30BAHMS B KA9€CTBE HCTOYHHKA MMUTHEBOM BOBI, HIDKE ITO TEUCHUIO.

Ha puc. 9.8 u monoxxuTenbHble U OTpUIIATEIbHBIE TEMIIEPATYPHBIE TPATUCHTHI AKTUBHBI OHOBPEMEHHO. 3/1eCh N3MEHEHME
TeMIIepaTypsl BOIBI B peke, CHOBA B TIOCIIEAHEM yIIoMIHAHKH, OT +17 ° C Ha moBepxHOCTH Boabl 70 +13 ° C B HIDKHEH YacTH
pycina. 3eMiis 3aKphiTa JIECHBIMA MacCHBAMU HA OTHOM Oepery peku MMeeT Ooliee HU3KYIO TeMIIEpaTypy, YeM pedHasi BoJa, B TO
BpeMsI Kak JIpyroit Oeper peKd He 3aKpBbIT, 0e3 Jieca 3eMJlsl, Ha IPOTUBOIOJIOKHOM CTOPOHE TIPOUCXOAHUT TOBBIIICHNE
TeMIlepaTtypsl 3eMid. B 3ToM ciydae peka IeicTByeT Tak, OHA IepeaaeT MUTaTebHbIE BEIIECTBA U3 TEILIOrO JICBOTO Oepera B
MIPaBBIN MPOXJIAIHEIA Oeper, JaHHOE YCIOBHE TUKTYET CIOKHBIIEHCS TEMIIEPATypHBIN IPaIueHT, KOTOPBIH, U3 PACCMOTPEHHOTO
PHCYHKa, pa3In4HbIC TEMIIEPATYPHI 3eMJIIe, Ha JIEBOM CTOPOHE OTpHIIAaTENbHAs (peka MPOXJIaJHEe) U PABYI0 CTOPOHY
nonoxuTenbHas (peka teruree). Oxmax aaromuii 3¢ Gexr reca Takke BIUsIeT Ha (HopMy MPOdIIISL pyciia PEeKd U OTPaKaeTcsi B
OonbIell TyOrHE pyciia Ha TOW CTOPOHE, TJIe TeUeT XOMOAHAs BOJa, OHA TeueT ObICTpee U Ooliee 3aBUXPAIOIINM-IaMIHAPHBIM
CIoco00M, yIasisisi OTIIOKEHHS M TEM CaMbIM YIITYOJSIET PYCIIO PEKH B 3TOH TOYKE.
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10 MPOUCXOKIEHUE (POPMUPOBAHHUE) POOAHUKOB

Tam, rge Boga pacLiennsercsa HagBoe,
npexae Yyem XusHb ocBoboauTh, pa3BopaynBaeTcs cBoern obnactu,
U B 3emMnsix ¢ hOpMUPYIOLLIMMCSI OT CBOETO UCTOYHMKA,
Bopga 6narocrnoBneHa XusHbto, XXMBOK CUMOIO.
[ns ctan 3Bepen, Ans xaxayLumx LBETOB,
BeTBu nogTankueasi cTpeay W NOKpbITble NMCTBOM Geceaku.
"Bor, Npupoga n Kocmoc "
Ik.B. doH [ETe

10.1 Bwixoo u Yucmoma Poonukoeoiu 600wt

Boo011e roBopsI, HCTOYHIKOM ITOHUMAETCS BBIXOZ TPYHTOBOI BOZIBI, YTO CTOJIKHYIACH C HETPOHUIIAEMBIM CIOEM. DTOT
THI POHUKOB Ha CaMoM Jiesie OT(husTpoBanHas npocadnsiinecst Boga (puc. 10.1), a He ucrunHas poguukosast. [Ipn
IIPaBUJIBHBIX YCIIOBUSX, @ UMEHHO O] IIONOXKUTEIBHBIM TEMIIEPATYPHBIM IPAJUEHTOM - TEILIbIE A0XKIH, IIPOXJIaia 3eMIIH,



Ooree IPOXITaAHBIC HIDKHAE CIION U T.1. - B ()opMe OT(MIBTPOBAHHOM MPOCAYHBIIIECHCS BOIBI, KOTOPAsk HAKATIMBACTCS HAL
HEMPOHNIIAEMBIM CIIOEM U O] JeHCTBHEM CHIIBI TSHKECTH CTEKaeT BHU3 C TEMIIEPaTypHBIM IPaJHeHTOM K €€ TOYKHU BBIXOJA.
Temmeparypa (GUIBTPOBABHHOTO HCTOYHMKA OOBIYHO MPHOIIKACTCS K TEMITEPAType OCHOBHOTO CIIOSL, Yepe3 KOTOPHIIT MPOXOIUT
BOJIa, KOTOpast MOXKET OBITh B puaenax oT +6 ° C xo +9 ° C. OHa conepKuT OnpenelIeHHOe KOIMYECTBO PACTBOPEHHBIX
corell 1 MEKPOYJIEMEHTOB, HO He O4eHb oboramieHHast UMH . C JIpyroif CTOpPOHBI, HCTUHHASL POJHUKOBAS BOJA, OTIHIACTCS TEM
, 9TO OHA TIOTHIMAEeTCs BBEPX U KOTOpas MMeeT TeMmeparypy okorno +4 ° C. OHa pa3BHBaeTCs B COBEPIICHHO HHBIX YCIOBHH H
IpoIieccax.

Ha puc. 10.2 u300pakeHO cedeHne Topsl U MOKa3aHbI PA3IHYHBIE TEMIIEPaTypHI TOYBHI HA PA3HBIX YpoBH:X. OHH,
BO3MOXHO, HE TIepJICTaBIISIOT HCTUHHBIE TeMIIePaTyphl, HO YKa3aHbI 31eCh B Ka4eCcTBe IMpuMepa. Tak KaKk ITONIOKUTEIbHBIH
TeMIIepaTypHBIi TPaJUEHT OT 3eMHOI ITOBEPXHOCTH HAIPaBICH BHYTPb, 3TO O3HAYAET TO , YTO JOXK/EeBas BOJA BCETaa
MOXeT IpoHMKaTh. HarmomuHas1, 9To 3T0 He3penas Bojia, OHa JKa{HO BIIUTHIBAET B ce0st BCE HIIEMEHTHI M OHA 3TO JIETaeT.
HexxenarenbHbIe SIEMEHTSBI, COITH U T.11., JIeKAIIFe B BEPXHUX CIIOSX, IO3TOMY PACTBOPEHHBIE BONOH IIPOCAYHUBAIOTCS C
JIOXJIEBOH BOMOI 1 MepeMeIafoTcs B IOHHY, Ti¢ OHH B KOHEYHOM UTOTE BEIJEISIOTCS M3 BOIBI, TAK KAK OHA OXJIAXJACTCS 10
+4 ° C. B aTo#i II0THOM cpere B IIEHTpe TPyHTOBOH Boabl, +4 © C meHTpe-1iacTa, B Bojie OOIbIle HET MecTa JUIs
HIX. OHM HCKIIIOYEHBI U3 €€ M IOKUHYIHN e€ B 30HY BBIIIE CO3/aBIIelics Tenepb CBEKHUX TPYHTOBBIX BOJ, T1€ OHU
JIOCTYITHBI Pa3JINYHBIM ITyOOKO YKOPEHUBIIMMCS BH/IaM JIEPEBLEB, Ubs paboTa 3aKIII0UaeTCs B YCBAUBAHUU U
peoOpa30BbIBAHUH UX U MOJHATHH HX 10 O0iee BBICOKHX YPOBHEH, UTO AeaeT UX JOCTYITHBIMH JUIS IPYTUX MENKO
YKOPEHHUBIINMCS KOPHSAM PacTHTEIEHOCTH.

M51 MOXkeM BCTIOMHHTB, uT0 Bukrop [laybeprep chopmyripoBal Mo 3ToMy HOBOAY, 9TO P OTCYTCTBUH CBETa U
BO3JyXa U PH OXJIOKJICHHH (X0I0/12), IIPOUCXOUT BBIIETICHHE OCAKOB COJIEH U MUHEPAJIOB U3 BOIBI, B TO K€ BpeMsl
00paTHBIi poliece, NP BO3ACHCTBHY CBETA M BO3yXa M HarpeBaHH (Teruia), IPOUCXOIHUT BTSAIHBAHNE U PACCTPOBEHHE CONel
U MHHEPAJIOB B BOJIC.

Korna noxnesast Boga ImonajaeT B 3eMIII0, OHA OKa3bIBACTCS CABICHHON yBelMUHBAaOMUMcs HaBienue mpu +4 ° C B
IIEHTpE CJIOS TPYHTOBEIX BOJ. M3-3a 9T0l meperpy3Ku JaBIeHHs CBEPXY, HIDKHUI CIIOM TPYHTOBBIX BOJ, TEM CaMbIM
BBIHYXK/ICH OITYCKaThCA B 00J1aCTH, TJie TeMIepaTypa 3eMIM Ha9MHAET PACTH 3a CUET Te0TepMaTbHOI aKTHBHOCTH. B
pe3ynbrare, BoJa B 9TUX CIIOSX HAUMHACT PACIIAPATHCS, U CO3AIOT IPOTHBOIIONIOKHOE JABJICHHE HA JABIICHUE, KOTOPOE TaBHT
CBEpXY.
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Puc. 10,1 IIpocaunBanue BOIbI
VICTOYHUK POHUKA [TPOUCXOAUT, KOT/1a BOJIa IIPOHUKACT B 3eMJIIO (ITOJIOKHUTEIIBHBIN IPAUEHT TEMIICPATYPhI) CTAJIKUBACTCS
C HENPOHHUIIAEMBIM CJIOEM. [3-3aT spKecTH OHa IpocavyMBaeTCsl BHA3 110 HAKIIOHHOM TNIOCKOCTH 3TOTO CJIOSI M BBIXOJHT, IJIE€ 3TO BO3MOXKHO,
Hapy»y Ha MMOBEPXHOCTh 3eMiM. CKOPOCTh BBITEKAHUSI B OCHOBHOM OIIPEJIEISIETCs] KOMYECTBOM ITPOHMKIICH TOXKAEBOIT BOJBI U €€
TeMIIepaTypa IPUMEPHO COOTBETCTBYET OKPYKAIOIIMM CJIOSIM. DTOT B POJHHUKOB, 3a4aCTyI0 HE OUYCHb XOJIOIHBIH.
Co31aHne HCTUHHOTO IPYHTOBOTO POJHUKA HE BO3HHUKACT.
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Fig. 10.2 True spring and high altitude springs

HaCTOfIHIHC POAHUKH POXKAAIOTCS Ha CBET U3-3a NaBJICHUS, HCﬁCTByIOmCFO CBEpXY U CHU3Y IpU +4°C LCHTPAJIBLHOIO CJIOs
prHTOBOﬁ BOJbI, KOTOpas IMpu 3TOU TEeMIICpaType HEC)KUMaeMmasl. 2T0T HCHTpaHLHLIﬁ -CJIOH 3aKat MEXAYy Maccoi CJIoeB JaBsi CBEPXY Ha
BOAY, U CJIOH BOJBbI, JIC)KAIIIUEC HUKE Cé, KOTOPBIC NBITAOTCSA PACIIMPUTHCS 3a CUET YBEIIMYCHUS TCIlJIa U3 HEAP 3emin. He Hai/'I,I[SI Apyroro
IYTH CIIACEHUs OT 3TOr0 OIPOMHOr0 naBieHus, +4 °© C neHTpaIbHbII-IIACT, HO3TOMY BBIHY>KJICHBI IIOKUHYTH CBOI 'IOM' MM COOKY HIIH
BEPTUKAJIBHO, B KOHEYHOM CUETEC ITpEBpaAlacTCsl B HCTOYHUK, POAHUK. HNmenno I1I03TOMY POJAHHUKHU H9aCTO MOXKXHO HalTH BOJIM3H BEpIIUH
Top, A€ HE CYyHIECTBET NOCTATOYHOI'O BoaocGopa JJIA q)HJII)TpOBaHHOFO poAHUKa. HaCTOﬂHII/IC POAHUKH, HCTOYHUKH, O0OBIYHO MTOKA3bIBAIOT
TeMIepaTypy, 6:1usKyo npubmkaomuecs k +4 ° C. DTo coueTaHue IPOTUBONOIOKHBIX JAaBICHUH TakkKe OTBEYACT 3a PEryIHPOBaHHE
BBICOTBI CJIOSI, 'PYHTOBBIX BOX.

Llentpansabrii-mact +4 °C, KOTOPHIT ABISLETCS HeCKIMaeMbIM IIPH 3TOH TeMIlepaType, II03TOMY Bee Ooltee 3axaT

MEX/y STHMH ABYMS IPOTHUBOIOIOKHBIMH JAABICHISAMH, a8 UMEHHO, TIPOOMBaeTCs U IIPOHHKAs BOJA BBEPX M PACIINPSETCH,
MHOT/IA BEITAJIKMBAET Ieperperast Boga CHU3Y . E€ BOSMOXKHBI MyTh CITaCeHUS BBIMTH JINO0 COOKY MM BEPTHKAIBHO, MIIH
KOMOMHHPYS X, Ha MHOTHX TOpax B ABCTpHH, HaIlpUMep, €CTh MICTOYHHKH, KOTOpBIe BO3HHUKAIOT B auara3oHe ot 100 mo 200
METPOB HIDKE BEPIIHHEL JTH TOPHBIE BEPIINHBI, KaK MPABUIIO, COCTOAT U3 TBEPAOH CKATBHOH ITOPONBI, OBUIN TAKUE POIHUKH,
OTHOCSIIASICS TONBKO (DMIIETPOBAHHBIM, HET JOCTAaTOYHOH ILTOMIAIN BOTOCOOpa I 00eCTIeYeHNs] MX HEPEPHIBHOM,
KPYIIOTOMYHOM pa3rpy3KH. TeMIeparypa 3THX HCTOYHHKOB Beeraa JIexuT Mexay +4 ° C u +5 ° C neficTBUTENBHO OYEHB
XOIoHast Boza. 113 3Toro MOXXHO cenaTh BBIBOJ, C OIPENEICHHOM Joeil yBepEeHHOCTH, YTO HCTHHHBIN POIHIK BO3HUKACT I
JIBIDKETCS M3 IIEHTPAIIBHOTO SIpa, CJI0s, TPYHTOBEIX BoX. Kak pomHHKOBas Boma IMOIMHUMACTCS, B TO BpeMs Kak OoraTele
kapOoHsI (carbones), ocobeHHo B Gopme yreKucaoro rasa (KHCIOThI), HMeeT OONBILION AeUIUT PAaCTBOPEHHOIO KUCIOPOAR, Y
€aMoro 'KJIro4a’ B Ha9albHOM TEUCHUH BOJBI, Pa3JIMIHbIe OPTaHU3MBI M KOPHH JIePEBLEB BOOPAIIN BECh PACTBOPEHHBIH
KHCIIOPO, KOTOPBIi OBLI JOCTYIEH BIPOHUKAIOMIEH Nox/1eBoi Bozte. [To GompIioMy cdaeTy Takast Boa ¢ Je(HIITOM
KHCIIOPOZIA, U B 3TOM €€ HeJOCTaTOK, HEKOTOPBIE SKCTPEMAIIBI IIBIOT BOAY IIPSIMO U3 KIF04a , TJIe OH ObeT U3-IIO 3eMIIH, TyT XKe
BJIBIXAIOT €& MCITyCKaeMble Mapbl yIIIeKUCIoro 3ara (kapOoHaHoKeu0B). Topiibl B ABCTPHHM Ha3bIBAIOT 9TH Hapsbl "BOSHAS
3Mest (BOISIHHO# 4epBsK, LITHEK)", OHM TaKXKe U3BECTHBI KaK YIYLIIHBbIN ra3, 1 BpeMsi OT BPEMEHH 3TH Mapbl MOXXHO HailTH B
Iraxrax, IeHCTBHE KOTOPHIX JIeTaeT IMEHHO TO, UTO IPEATIoNaraeT ero Ha3BaHue, 1 eClIH He OyeT IOCTyIa Bo3ayxa
COIepKAIINM KICIOPOJ, YTO OBI OTABIIIATECS, TO CIEAYeT MrHOBEHHAs! cMepTh. [I0CKonbKy Bofia M3 3THX TakK Ha3bIBACMBIX
"OTpaBIeHHBIX HCTOYHUKOB' HE MIMEET KHCIIOPO/a, OH aKTHBHO BOMpAeT ero U3 TKaHell B 00J1acTy TpaxeH, MUIIEeBOa U KEBOTa,
a Hepa30aBJICHHBIN Nap JBYOKHCH yriepo/a (YIIEKHCIIOro rasa) cpasy jke HauHHAeT aTaKOBaTh JIETKHeE 110 TOH JKe MPHYNHE.

OTOT HexmyT OBLI TaKKe M3BECTEH KaK "HCUC3HOBCHNUE — OO JIETKUX'', FIJIH BIIPOCTOM aHTIIHHACKOM SI3BIKE,
"cxoporedqHast gaxorka'. Te, KoMy He ITOBE3JI0 BEIHIA MHOTO 3TOH BOBI, CKOpEe BCErO YMPYT B TEUEHHUE HECKOIBKHX JTHEH,
COTIPOBOXKIAIOIIIMICS MYJHTETEHO-KOMIOIUMY Oomsimu B Tpyau. OOpaTM BHUMaHKE, KaK TONBKO BOJA BBIIIIA
U yTeKJIa JaXke ITyCTh Ha JIECSATh METPOB, U3 CBOETO KITF0YA, IIECKAsICh, INIABHBIM JBIDKCHUEM OHA YK€, HallUThIBAeTCs,
HACBHII[aeTcs, TOMIOMAET HEIOCTAIONIHIT KUCIOPOR U3 aTMOC(epsl, BOCTAaHABIIMBAs U CO3aBast HaaJIeKalui Oaanc B
Kap6oHoB - kucnopona.

IMormomenus kucnopona uMmeet 3 QeKT yBenmdeHus B 006&Me Boabl. B porHnke B UepHOropuy, KOTOPHIH TEK 10
IIIaIKOH HepacTpecKaBIecs ckane, Buxrop Lllaybeprep chenan TmarensHbIC H3MEpEeHHs 00beMa TTI0TOKa HEMOCPEICTBEHHO B
KITFOUE POAHMKA M METP 3a MeTpoM Hrnke. OH 00HAPYXKMII, YTO OHA 3HAYUTEIIBHO YBEITHMYMIAch. TaM He ObLIO



BO3MOYKHOCTH KaKOT0-JIHOO JAOMNOITHUTCIIBHOI'O IIPUTOKA M3-3a HCIIPECPBIBHO 06pa3013aHH0171 TIOpOABbI, eI[PIHCTBeHHBIﬁ
BO3MOYKHBIH OTBET OBLI TEM, 9TO 3TO ITPOU30MIIIIO B PE3YJIbTATE MOITIOIICHW S KUCIIOpOAa.

10.2 IToovem poonukoeoii 600l

B tpyne "Ham Beccmsicnennstit Tpyn" Bukrop xpartko onmcsiBaeT 24-4acoBoil SKCIIEPHMEHT, YTOOBI ITIOKa3aTh
JMHAMUKY HCTHHHBIX POIHHUKOB, CyTOYHBIC KOMeOaHUs BBICOTHI YPOBHS IPYHTOBBIX BOJ] M IIOTOKA COKA B JiepeBbaX. Kak MBI yxe
TOBOPIIIH paHee, He CyIIeCTBYeT COCTOSHNUS paBHOBecHs B [Ipupone. CxeMa SKCIepUMEHTATbHOH YCTaHOBKH ITOKa3aHa Ha
Puc. 10.3, cocrout n3 tpyoxu U-o6pa3Hoit GopMBI ¢ OTKPEITEIME TOPIIAMH Ha OJHOI CTOPOHE U3 IBYX KAHMIUIIPHBIX TPYOOK
U Ha APYroi 4eTsIpe KamuIIpHbIe TpyOku. OmpeneneHHoe KOTHYeCTBO YUCTOTO KBAapIIEBOTO MECKa, TOCTATOYHOTO, YTOOBI
3aKpBITh BHYTPCHHUH AUaMeTp HAXOMUTCS B HIDKHEH gactu U-00pa3Hoil TpyOKH 1 HachIaeTcsl COeHOH Bomor. Dddekt
9TOM, COJIEHON BOZIbI (MOPCKOI) H TI€CKa COCTOMUT B TOM, YTOOBI OTIENUTh U IPEIOTBPATUTH IPSIMYIO CBSI3b MEXKLY
cofepKaHUeM JIBYX IIOTHIMAIOIINXCS BOCXOAAIHe TpyOok U-oOpa3Hoii TpyOKH. 3aTeM KalmIspHbIE TPYOOUKHM 3aMONHIIOTCS
CBEXKEH YHCTOH POXHUKOBOH BOTOH, COmEp KaIyro Majo Wi 6e3 KHCIopona, KoTopas He moasepranack CONHEUHBIM JTydaM,
WU IPYTOMY CBETY M HH KaKOMY aTMOC()EepHOMY BITHSHHIO.

U-obpa3Hast TpyOKa IMOMEIaeTCsl B M30IUPOBAHHBIN COCYN, TaKoe KaK BEAPO, HA THO HACKIITAeM HEMHOTO JIbJa, U
XOPOIIIO 3aKpBIBACTCS YACTOH TITMHOM. Jlen Ha THe HeoOX0oIUM JUTs KICKYCCTBEHOTO co3anus 30HbI ¢ +4 ° C B ocHoBaHuH U-
00pa3HOi TPyOKH U MOTOXKUTEIFHOTO TEMIIEPAaTypHOTO IPaJieHTa OT BHEIIHEH MOBEPXHOCTH CYIITHHKAMH BHYTPb.

Bcs xoHCTpyKIWS B BeApe MOMEIIASTCs Ha YIUITY MO PsAMEI Terusle ConHedHbIe Tyqan. Kak Tonbsko Boma OCTHIHET
JOCTHTHET CBOIO TOUKY aHOMATHH +4 ° C mpH MOMOIIH JIbJA, TI€ OHA JOCTUITIA HaHOONbIIeH INIOTHOCTRIO U Beca, U JOWS 110
KpaiHOCTH BOZIa HAYHET HATPEBATHCS, TEPSIET CBOE COCTOSHME ""HU3KYIO TEMIIEpaTypy”, BOAa MEJICHHO IIOAHUMACTCS TI0
PyKaBy KOTOPBIi PaCBUTBIISICTCS HA YETHIPE KAMILIAPA U IIEPEIOTHUTRCS U3-3a €T0 OONBIIeH CBA3M ¢ aTMOC(EpHBIM
BO3ZICHCTBHEM; BOJIa B IPYTOM PyKaBE OCTACTCA B IOKOE.

Xort 51 He Hates 0oJiee YeTKOTO OMUCAHMS M TIOAPOOHOCTH STOTO AKCIIEPUMEHTa B MaTepraliax, KOTopble OBUTH B MOEM
pacIopsDKeHNH, S [yMaro, 4TO 9TO IBI)KEHHE BBEPX, CKOpee BCEro, U3-3a ABYX (PaKTOpOB:
1) npeobpa3oBaHue C MOTEIUICHUEM YIICKHUCIIOH KUCIOTHI B YIICKUCIIBIN Ia3 My3bIPbKHU, KOTOPbIE TOMHUMAIOTCS, BBIABUTAS
OTZICNTBHBIC MOJIEKYIIBI BOIBI Iieper co0o# (cM. onmcanue mogbema coka B riase 18), u
2) byHKUHOHUPOBaHHS (B (PEKTa MOBBIIMICHHS aTMOC(EPHBIX a30B, KOTOPBIC CTAHOBSITCS OCOOCHHO JISTKUMHE IIPH  TEILTOBOTO
Bo3zeiicTBust COMHEYHBIX JTyde.

B KoHI1e THS STOT CTONMO BOIBI CHUIKACTCSI C OXJIAXKICHUEM, U HOYBIO HAXOIUTHCS B COCTOSTHUM TTOKOSI, COIEPIKAIINXCS B
Hell kapOorsbI (carbones) ceituac n300MITyeT MOMIOIICHHBIH KUCIOPOL U Apyrue atMocepHbIe ra3Bel. B TedeHne HOuH,
3aMeTHM, KapOOHBI B 00OTAIIeHHOH BOJIE B PyKaBe B Pa3BETBICHHUNE IBYX KAIIMILIIPOB CTAHOBUTCS aKTUBHBIMH. JTO MOXKET
OBITH 0OYCIIOBIIEHO YaCTHIHO €€ B 3HAYMTENILHON CTENIEH! HEYIOBIETBOPEHHBIM allIeTUTOM KHCIIOPO/Ia, MOCTaBKa KOTOPOTO
ObuIa OrpaHIYeHa MEHBIIUM YHCIIOM KallWUIIPOB; TaK K€ OObETUHSIOTCS JaBICHHS HOUb TP OXJIAXKICHUH, TOITOMY
orpeneneHHo Ooree TsKenble aTMoc(epHBIe ra3bl, BXOIIIIE TEeNeph B 3aKPBIThIE Pa3BeTBICHHbBIC Ha 4 KamWuLIpa; u K
HE3HAYUTENHHO O0iee THKEIOMY BECCY CKMIKEHHOTO Ta3a, HeaBHO yTuxmiei Bonsl. O0a 3TH JaBlIeHHs OKa3bIBAIOT aBJcHUE
Ha MOPCKYIO BOXy B ocHOBaHHM U-00pa3Hoil TpyOKH, 3aCTaBIIssA €€ CABUTATHCS U3 CTOPOHBI B CTOPOHY. JTO B CBOIO OY€penb
OKa3bIBAET JIaBJICHUE Ha TIONHSTHE HE OKHUCIIEHHYIO BOY B IIPOTHBOIIOIIOKHOM PYKaBe, B PE3yIbTaTe Yero BoJa MOTHUMAeTCsl B
pa3BeTBIICHUE Ha JBA KaIMILULIpA.

OTO MMUTHUPYET HETIPEPBIBHBIN MPOIIECC TEMIIEPATYpa - AaBJICHUS - U BCACHIBAHUE CBA3aHHOM C IMylIbCallvel, KoTopas
SIBIISIETCS OTIIMYUTEIHHON YePTOi BCEX MIPUPOIHBIX ABHKEHHS JKUIKOCTH - BOABI, KPOBU M COKa. DTH KAIMIUIAPHBIE TPYOBI
OYeHb XOPOIIIO TIOKa3aJIH ABM)KEHHUE, TO €CTh UX BHYTPEHHUH JHAMETP 32 - MUHYTY, B 9TOM cirydae okono 0,4 MM BHYTpeHHHI
nmuamerp. C TOUKHM 3peHHs] aHATOMHHU PacTeHUI, pa3BETBICHHBIE, PACCIIOEHBIE, Ha 4 KaMUIsIpa MPEACTABISIOT KCHIIEMBI
MasieHbKue TpyOKku. OHU 00BIYHO UMEIOT OOJIBIIYIO TUIOIIA b TIOMEPEUHOrO CEYCHUS, YeM MaJICHBKUE TPYOKH (DII0IMBI,
KOTOpBIE MPEICTABIICHEI Pa3BETBICHBIMH, PACCIOCHHBIMH Ha 2 KaIMILIAPA.

To, uTo B onucaHue He 00BSACHEHO, Y BukTopa, kak pacrnonorainuck ooe Tpyoku y U-o0pa3Hoii TpyOKH, pacioNoXeHbl JTH
OHU MapauIeNbHO K JrydaM CONTHIA, WK, TION IPSIMBIM YITIOM, 2-X KalWUIPHAsl paccIOeHHAs Jiexanias 3a 4-X KaluIIpHON
pacciioeHHo# Tpyokoi. HeoObsICHsETCS, TaK KaK KaMHWUISIPHBIC TPYOKHU JO/DKHBI OBITh 3alUIIEHBI OT CBETa M TEIUIA.
IommeTnM, Tak Kak 3TOT SKCIIEPHIMEHT pa3padoTaH YaCTUYHO B KAYE€CTBE TOTO, YTOOBI MPOAEMOHCTPUPOBATH OBICTPYIO CMEHY
TIPUIIMBOB U OTIIMBOB COKA, KOTOPOE IMTPOUCXOIUT TI0J] KOPOH JIEPEBBEB, JKeNaTeNbHO, YTOOBI KAITMILISIPBI TOMKHBI OBITh
a/IeKBaTHO YKPaHWPOBAHHBIMHU U H30JMPOBAHHEI.

Ecnu TpyOKH ¢ 4eThIpMS KalMJUIIpaMHy YIJIHHSIOTCS, TO BOZA BBIXOIHUT U3 BepxHel yacTu U-o0pa3Hoit TpyOkH,
JEMOHCTPHUPYs (POPMHUPOBaHHS POAHUKOB. Ha pakTHHKE BUIHO, UTO 9TH /IBA YPOBHS BOIBI Ha Kax 1o ctopore U - o0pa3Hoii
TPYOBI HE B IPSIMOM OOIIIEHHH (COOOIIAOIINECS CACYIBI), HO OCTAIOTCS HE3aBUCHMBIMH JPYT OT APYTa, YTO MPEICTABILSET CIIe
OIHO HEOOBSCHUMOE siBNIeHUE B [IpHpoze cormacHo COBPEMEHHBIM TEOPHSIM.

OT0 yMEHbIIEHHE IIOTHOCTH aTMOC(EPHOro Bo3ayxa OJIM3KO K 3eMJIe B TeUEHHE THS TaKyKe HeCeT OTBETCTBEHHOCTh
3a HeOONbLINE CYTOYHBIE KoleOaH!sl BBICOTH YPOBHS TPYHTOBBIX BoA. Byaydu ompeneneHHo nerde, arMocdepa OKa3bIBaeT
MeEHbIIIee JaBJICHUE Ha MOBBIIICHHE TPYHTOBBIX BOf. Bec arMocdepsl, TakuM 00pa3oMm, sBiseTcs (GaKTopoM, CIIoCOOCTBYOIIMM
BBICOTE TPYHTOBBIX BOJ M CKOPOCTBIO TIOTOKA HCTOYHUKAMH, KOTOpBIE, KaK H3BECTHO, AAIOT OOJbIIE BOIBI B TEUEHUE HOUH,
YeM B TEUCHHE JHS.



Jpyroii SKCIIepUMEHT TIOKa3bIBAIONINI ISHCTBUS MICTHHHBIX POITHUKOB U Topa3zio Ooree mpocToro onvcan B Atumopda
(Etidorpha (Adpomura Hao6opor)), kuura, uznansas xon Ypu Jinoiin B 1896 romy. Kuura gaer oder onbita Yuibsim
MopraHa, KOTOpbIi OBLT TAHHCTBEHHBIM 00pa3oM HoxuieH 12-ro aBrycra 1826 . o KOTOpoM OH pacckasall, Korjaa Iepx HIM

nossuics JTysmmun Jpypu oxono 30 et 0 myGiuKariy KHury . KHura JaeT psil HHTEPECHbIX METOIMK K TOHUMAHHIO
MHOTHX IPUPOJHBIX SBICHUH, B TOM YHCIIE BONBI U €€ JBIKCHUE.

The constant pulsation in the capillary tube.
There is no conditiom of equilibrium in nature.
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The principle of rising sap in the tree
and circulating blood in the body
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The principle of the mountain spring

Fig. 10.3

DTOT HKCIIEPUMEHT COCTOHT U3 B3aUMOACHCTBHUS MEXTY COJICHOH U IPECHON BONBI PE3YIIBTATe NX PA3THIHOM
yIenbHOM Macchl. Boa — ocHoBaHMe UTs BCeX yeIbHBIX Mace ¥ uMeeT 3HaueHne 1g/cm3. Mopckast nitu coneHast Bona ¢ 4%-
BIM COJIEpXKaHUEM CONI MMeeT Ooree BHICOKYIO yeIbHYI0 Maccy okono 1,025 r/cM3, B 3aBHCHMOCTH OT €€ TeMIIepaTypsbl, 4To
nenaert e€ 2,5% Tspkenee, 4eM MpecHast Boaa.

Ha puc. 10.4 n300pakeHa SKCIIEpIMEHTAIBHAS yCTAaHOBKA COOpaHHast aBTOpoM. OHa COCTOHUT H3 ABYX 4 - JINTPOBBIM
CTEeKJISIHHBIX OYTBUIOK, OJHOM M3 KOTOPBIX OBLIO ynaneHo nHo. Koropast mepeBepHyTa ¢ HOT Ha TOJIOBY M 3a(pHKCHPOBAaHA
BOJIOHETIPOHUIIAEMBIM YIUIOTHEHHEM B ropibliike. CMech ABYX THUIIOB BOABI pa3TpaHWICHA IIPOOKOH, Iie aBe OyTHIIKH
COEIMHEHBI BMecTe. B IieHTpe nmpoOKu ecTh 0TBEpCTHE IS CTEKIIIHHON TPYOKHM ¢ THaMeTpoM He3HAUHTeIbHO OonbIIe,
geM KpIOUKOBaTas KalmmuIipHas TpyOka. Ilepen BcTaBKOM KaMMILIAPHOH TPYOKH, HIDKHSS OyTBUIKA HAOTHAETCS MPECHOH
Boztoit. Kammmnsipras TpyOka ¢ BHyTpeHHIM nuameTpoM 0,4 MM 3aTeM BTaBIISIOT B HIDKHIOIO 9acTh Yepe3 MPOOKY, OCTaBIIsEM
okoro 15 MM Ha TTOBEpXHOCTHIO MOPCKOI MITH COEHOH BOABI B BEpXHEH OyTBUIKH, ITOCIIE 3TOTO HATIONHAEM €€ COJICHOH BOMOH.
INpenmonaraercs, 910 MBI HCIIONB3YeM COJICHBIA pacTBOp IS IIPOM3BOACTBA OBICTPOro 3¢ (eKkTa, Tak KaK MBI 31eCh
00ECIIOKOCHBI €CTECTBEHHBIM IIPOIIECCOM B O4€HBb MalleHbKOM Mactrrabe. [Todatu cpasy ke 1mociie 3amorHeH:s! COIeHOH
U TIPECHOH BOIBI MOXXHO YBUACTH MOJHUMAIOIIYIOSCS 110 KAIMILIAPY U, TIPOHIS Hall BepXHEl 9acThio KPIOKa, OHA
HadHHAET ()OPMHPOBATH KAILTH. DTO MOXKET HAYATHCS HE Cpa3y, IOXHUMATECS 10 KLY - TPYOKH, BO3MOXHO, TIPHACTCS
HOBTOPHUTH 1 IPHHOPOBHUTHCS HECKONIBKO pa3. Ilocte 3Toro mpecHast Boma IMpogomKaeT KamaTh W3-3a BIMSHHAS TOKECTH
BECa MOPCKOU WM CONEHOM BOZIBI B BEPXHEM COCYIE 0 TeX MOp, IO0Ka IBE BOABI cMematoTes. Ilocie nonydeHus oqHOPOIHOM
CMeCH IBIKCHHUE MTPEKPAIaeTCs.



DTO HKCIEPEMEHT AEMOHCTPHPYET IPYTOi aCleKT, CBI3aHHBIN ¢ (OPMHUPOBAHHEM UCTHHHOTO POTHUKA U TOPHBIX
WCTOYHHKOB. XOTSl MBI BUJIEITH BHIIIE TO, 94TO +4 © C IEHTpaNbHBIN CIIOW TPYHTOBBIX BOI ,TEJ0, CKUMAESTCS MEXKITY TBYMST
MIPOTHBOIIONIOKHBIMHE JTaBICHHUSMH, TABJICHUE B PE3yIbTaTe Beca IPOHUKIIIEH IO IEBOH BOBI ellle Ooree yCHIHBACTCS
PacTBOPOM COJei M APYrHX IEMEHTOB, KaK 3TO IMIPOUCXOIUT. DTO IAET NOMOTHUTEIBHEIA BEC, Maccy, BOJBI, KOTOpas B CBOIO
odepenn, OKa3bIBaeT OONbINee NaBIeHNE Ha IEHTPATIbHBIN-IUIACT, YeM eCiIH Obl pocadrBaeMasi Boia Obla ObI MPOCTO MPECHOM
BOJIOM.

310 1Ba IOMONHUTENBHEIX (hakTopa IMpH pabdore capillary fresh-water
B JIBHYKEHUE POJHUKOBOH BOJBI. DTOT (PU3HIECKHIT droplets
XapakTep, a He MEXaHUUECKUH, XOTs, KaK Mbl BHIEITH
BBIIIIE, MEXaHIMUYECKUE CHITBI JABJICHHS TaK JKe
aKTHBHBI. V3 I1aBbI 5 MBI y3HaJIH, YTO B IOHUMaHUH
Buxropa Illaybeprepa 3emist — >KeHCKast SHEPTH,
CYLIHOCTb U TO, YTO BCE SHEPTHH U JJIEMEHTHI OHA
MIPSTIET B CBOEM TeJie, B OCHOBHOM B KapOOHaX
(carbones), umeror Taxske sxeHCKyro npupomy. ComHie
1 KUCJIOPOJ C APYTOM CTOPOHBHI,
MY)KYHHA U OILTOIOTBOPEHUE.

[epBbIM (hakTOpOM, CIIEIOBATENBHO,
OTHOCHUTENIbHBIH XMMHYECKUH COCTaB B POIHUKOBOM
Bozie. B pe3ynbrare mporieccoB ymOMUHABIIHXCS
Bhimie, +4 ° C meHTpanbHBIA TIacT 4 litre bottle,
BOZIBI IPAKTUIECKH TTONHOCTHIO OUHIIEHA OT bottom removed
KHCJIOPOZIa, M OYeHB BBICOKOE CONEPIKaHHe
VIIEKUCIIOTO Ta3a M Ipyrue KapOoHbI
(carbones) nony4aror ero npu MPOXOXKACHUH Yepes 1
YITIEHOCHBIE U JPYTHE MUHEPAIBHBIE CI10s1. W3- tube—glass sleeve, p
3a 3TOTO BO3HMKAKOT MOIHBIE B3aHMHBIE TPHTSKCHUS, mglna-l‘-!-ﬂ' larger
KkaK xeHinunbl Gppykrurenst (fructigenic ethericities) than capillary tube ' cork seal
(Hedu3udIecKast SHEPTHUS) CTPEMSTCS OObETUHUTHCS C & Titre Bottle
TaKUMH, KaK KHCIIOPO]I, YCOBEPIIEHCTBOBAHBIMH WIIN
OILTOAOTBOPSIIOIINMH BeniecTBaM. [lonbem u |
BO3HUKHOBEHHE POITHHUKA [T0TOMY YBETHIHBAIOIIIUICS
TOJION, KaK 3TO OBLIO, TOTOMY YTO B TIpOIIecce
SHEPreTHIECKOH ITyCTOTHI CO3/IaeTcs Bona Oorarast
KapOOHaMH, KOTOpasi XO4eT ObITh 3alloIHeHa, U
TaKUM MMITY/IbCOM JIBUTAET LIEHTPAJIbHbII CIION Ty/a,
TJI€ JKIET KUCIOPOI.

Bropoii (hakTop, Kacaercsi TUIIa CaMOT0o
nBrkeHus. [logbéMa 1 BOSHUKHOBEHHUS POTHUKA
3HAYHUTETBHO TIOMOTAeT (PaKTHIECKHid OTKPEIBAET
MYTh, B KOTOPOM JIBIKETCS 3apOKAAIOMICHCS POTHUK
1 0COOEHHOCTH (hOpMY MOTBbEMA OA3EMHBIX XOAOB,
gyepe3 KOTOphIe Bofa MpoTekaeT. JIyqimmm mpumMepoM
9TOTO U3BUIIHCTOH KOHOHUTYpaIMi MOKHO YBUZIET B
JIEAHUKAX, TJe Tajas BOIA IMOrpy)KaeTcsl BHU3 B
TPEIIMHBI BO JIbIY. B CBsI3M ¢ ABMKEHMEM Mafaromieit
BOZIBI, OTH CKYIBIITYPHbIE BCKPYIMBAHUS, CBEPTKH, (POPMBI 3aBUXPEHUS , GOPMBI, YTO CO3AIOTCS CaMOM BOIOH,

OTPaXaIoT TO, KAKUM 00pa3oM BOJA JIIOOHUT €CTECTBEHHO IBUTraThesl. [Ipy MoBOpOTE B 3TUX TPEIIMHAX, BBEPX JHOM, C HOT Ha
TOJIOBY, €CJIM TaK MOYKHO CKa3aTh, MBI 3aT€M IOTy9UM HEKOTOpOe MpeNCcTaBlIeHne 0 popMe KaHalla, MIaXThl, B KOTOPBIX
POIHHMKOBAsI BOZA BEIXOAMT HA MOBEPXHOCTb.

®dopma ABIWKEHHUS dTUX 3aBUXPEHUI BBI3BIBAET IUKIOWAHO-CIHPATbHAS-POCTPAHCTBEHHAS-KPUBAsI, KOTOpas, KaK yKe
YIIOMHHAJIOCH B MPEABIIYIIHX [TIaBaX, HECET OTBETCTBEHHOCTD 32 IUIABAOLIHE IBMKEHHUS 3EMITH B KOCMHUUYECKOM
MPOCTPAHCTBE U CBA3aHA C CHJIaMHM JIeBUTalUU. V3-3a Hec:xumaemocTu rpu +4 °C, mo3ToMy COBOKYIHBIH 3¢ (deKT 3Th 1Ba
JIOTIOITHUTENBHBIX (pakTopa KUCIOPOAHBIH TONO U TeHEPALsl DHEPT UK JIEBUTAIMH, KOTOpasl MO3BOJISIET POTHUKOBOH BOIE
[PEOIONEBATh CHIIBI TSXKECTH M (POHTAHMPOBATh (OUTH) KPYIIIBIi IO, M YaCTO B OONBIIMX KOMHYECTBAX HA BEPILHHE TOP, T,
KCTaTH, OHH TaK¥Ke TIOJBEPTAIOTCS YMEHBIIEHUIO aTMOC(HEPHOro MaBieHus. XOTs UM He XBaTaeT KUCIOPOAa TaK, Kak TOPHBIE
WCTOYHHKH U UCTUHHBIE POTHUKU OOBIYHO MPOSBISIIOTCS HAa CBET M3 TEMHBIX PAcUIeNH M 3aTEHEHHBIX HUII C TEM YTOOBI
n30exath npsiMoro COITHEYHOro CBETA, BO3IEHCTBHS KOTOPHIX MOT'YT IMIPUBECTH UCTOYHHUK, K IEPECHIXaHUIO,
BhICYIINTh. Ciiydaii Takoi ObLJ, KOT/Ia B OJIMH MPEKPACHBIH JIeHb Ha BBICOKOM ILIATO B TOPaxX CO CBOUM JICCHUKOM, BUKTOD
[MMaybeprep cTOSIO BETX0€ KYMOIOOOpa3HOE KaMEeHHOE CTPOSHHE, M3 KOTOPOTO TeKJIa POJHMKOBAs Bofa. Tak Kak COOpY)KeHHUE
OBUIO OYEHB BETXOE U, BO3MOXKHO, ITPECTABIIIIA OMIACHOCTD AJIsl CBOMX paboronaresniell, BO BpeMsl OXOTHI, OH IPHKa3all,
coopykeHHe pa3zoopats. ITocie gero eMy ckazajd, 4TO TOCIE TOrO KaK CHECIIH KyloaoOpa3Hoe COOpY)KeHHEe, POTHUK HCCSK,
BOZIa TIpOrIaJa.

ff glued cylindri
= ‘& connector

FRESH WATER

upward fresh-water flow
inside capillary tube

Fig. 10.4 Mountain spring experimemn



C IIIO6OHLI,IICTBOM, BI/IKTOp nrKa3ajl, 4TO OH JOJIKCH OBITh BOCTAHOBJICH M OYCHb OCTOPOXHO YKJIaJAbIBATh
Ka)KZ[LIfI KaMmeHb. Ha Apyrom 06XOI[6 MIPUMEPHO 4€PE3 HEACIIIO, OH 3aMCTUJI, YTO IIOTOK BOAbI IIPCKPATUIICA. Hcrounuk
OBLI CyXOﬁ. Hcrounukos ¢ XOpHIEM KadeCTBO BOABI HA 9TOM BbBICOKOI'OPbHC ObLIN PCAKH, U TIOITOMY OH Ba’K€H, BO BPEMSI OXOThI K
HEMY NPUAYT HAITUTHCS, OH MOCIICIIIHO CO6paJI JICCHHUKOB U erepel‘z’l u OBLI THIATEIIbHO PEKOHCTPYHPOBAH KYIION,
KaK paHbLIC. LIepe3 HECCKOJIBKO I[Heﬁ POOHHUK CTal 6I/ITI), BOJa IIOTCKJIa CHOBaA.

Yto IIPOUCXOAUT C BO,Z[Oﬁ TI0CJIC TOIO, KaK OHa BbINIJIA U3 POAHHWKA U KaK OHa TCYECT I10 CBOEMY OCO6€HHOMY, I10 CIipau,
HU3BUIIUCTOMY ITYTHU B JOJIINHY, 6}72[6’1‘ B OCHOBHOM pPacCMaTprBaThCA B ITIaBC 13. I[BI/I)KGHI/IG BOAHOTI'O ITyTH, €ECTCCTBECHHO, UMCCT
KpaﬁHe BAXXHOEC 3HAYCHUE TS €TO BHYTPEHHETO 310POBbA 1 sKu3Hecrocoonoctu. 1o cimoBam BI/IKTOpa U_Iay6€prepa, TaKue
TOHKHEC IIpaBUJia, YCIOBH, (baKTOpBI, WHEPTUH, KOTOPBIX MBI 3/1€Ch KaCAJIUCh, YTO JaXKC Ha MEPBBIX NABYX KPUBBIX, U3BUJIMHAX
PEYHOrO0 pyciia, KOTOPBIC BOJa ACIACT MOCIIC BbIXOAa U3 POJHUKA MOXET UMETH 3(1)(1)6[(’1" C CHIIOH J10 10 KAJIOMETPOB BHU3 11O
TCUCHHUIO. HOZ)TOMy, €CJIM MBI XOTUM 00€CIICYUTh TAKMM KaueCTBOM BHGPFHeﬁ BHAIK PEKU U BOMAY; KOTOPYIO IEM, TO ocoboe
BHHUMAHUEC TOJIKHO OBITH YACIICHO B IOHUMaHNN IIaHLHeﬁHIPIX TMOCIEAYIONINX ITIaBax.

10.3 anepzus u3 2nyounsl oxeana

B naHHOM 3aroioBKe MOYKHO TIOHSTH U3 KOHTEKCTA, B TO BpeMsI Kak ()OPMHPOBAHUE HCTHHHBIX POJHUKOB MO-TIPEKHEMY
CBEXH B HallIei MaMATH, TPEACTABISETCS 1eI1eCO00pa3HbIM Ha JAHHOM dTale H3YIUTh METOM MPOU3BOIAIINN HEOTPaHHIEHHOES
KOITMYIECTBO MPAKTHIECKH CBOOOTHOM, OECIIaTHOH, SHEPTHN HEMTOCPEACTBEHHO M3 NITYOHHBI OKeaHa, TaK KaK 3TO MOXET OBITh
JIOCTYITHO, UCTIONB3YS TOT e MPHUHIMI. Kak cpencTBo Mpor3BOACTBO SHEPTUH, 9TO HETOIBKO MOTHOCTHIO paboTocmacoOHoe
YCTOHYMBO M SKOJIOTMIECKH YHCTOE, OHO TaKXKe OKa3bIBAET JPYroil MOIXO0M Ha BCE Ipyrue
COBpEMEHHBIE CHCTEMBI TIPOM3BOJICTBA AJIEKTPOIHEPTHH, OHH CTAIIM YCTApEBIIUMH. Bee OueHb CI0KHBIE MallIMHBI H
MEXaHHU3MBI HCTIONb3yeMBbIe B HACTOSIIEE BPEMsI JIJIsl TAKUX IIeJIeH OyIMyT BHIKHHYTHI Ha CBAJIKY.

DTO CTaHEeT SCHO U3 NAJBHEHIIero, 4To, B YACTHOCTH, sIEpHAs SHepreTrka, Oobpiie He BeronHa. OHa HUKorAa He Oblia
Ha IEPBOM MECTe, 38 UCKIIFOUEHIEM, BOZMOXXHO, B KpaTKOCPOUHBIH nieproa. Co BceMr CBOMMHU OrPOMHBIMHU pacXoIaMu U
BE3/IECYIIMMH U3BECTHBIMHU OMACHOCTSMH PaIMAMOHHOTO M3ITyIeHNs, HEM30eKHBIMU YTEIKaMH, OTPOMHBIMHU pacXoaMu Ha
Oe3omacHOe XpaHeHHe OTPadOTABILETO PAJMAKTHBHOIO TOTUINBA, JEHCTBUTETFHO HIKOTA He OBUTH BKITIOYEHBI B
HKOHOMHYECKHE YPaBHEHUS. DTH pacxXobl BCETa 3aMaldMBaJINCh, TIOTOMY YTO MX JOJDKHBI OIIa9WBATH MHOTO TTOKOJIEHHH.

[TyToHMi, OAHUM U3 OCHOBHBIX KOHEYHBIX TIPOIYKTOB SIIEPHOTO AENeHHs, uMeeT mepuon nomypacrnana 25000 xet. To
ecTh nomygaercs, urto rnocie 25 000 e ero ypoBeHbs paIioaKTHBHOCTH YMEHBIIHUTCS JI0 TIOIOBUHBI, HO BCE 3TO BpeMs IIPH
XpaHEHHH €ro CMepTeNbHAS paaualisi HOATadnBaeT CBoU KoHTeitHepsl. Emte uepes 25000 net paanoakTHBHOCTD JIOIDKHA
CHH3UTCS €llle Ha YeTBepTh, U Tak nanee. 2000 jeT mouTy 3a rpaHbio YeIoBedecKoro MoHnMaHus1, He ropopst yke 25 000. Kax
TOJIBKO OOLIECTBEHHOCTH CTAJIO M3BECTHO 00 3TOM, O JPYTOM HCTOYHHUKE JIENIEBOH HEOTPaHMYECHHOW M TIOTHOCTHIO
9KOJIOTMUECKH YUCTON SHEPTUH, SIepPHOE JTOO0H Kak BHIETE, OONMBAET MX T'PA3BIO, IPOU3HOCH ITycThIe ()pasbl B3ALIUTY
CBOEH MPOMBIIIIEHHOCTH YHIITOKEHUSL.

[MpuHIumn, Ha koTopoM Gasupyercs 3Ta HoBasi (popMa IPOM3BOCTBA YHEPTHH, 3/1€Ch YETKO H3JIOKEHBI U y BCEX Ha
BUTy. DTO OBLIO CAEITAaHO JUIS TOTO, YTOOBI HU OJMH YEIOBEK U HH KaKasi KOPIIOPAalluKi HUKOTa He CMOIVIA TIOTYYHTh MTATEHT Ha
He€, KOTOPBIN TTO3BOJIII OBl MM TTOIaBUTh €€ WM CO3JaTh MOHOIIONUIO JUIs ceOs B O0obIIoMy yiiepOy OCTaIbHOMY
YeJIOBEUECTBY, TaK YacTO OBIBANIO B MPONLTOM. Kak ToNBKO MpUHIKI OyIeT OImyOIMKOBaH, OH CTAHOBUTHCS HEe
MaTEeHTOCIIOCOOHBIM a COOCTBEHHOCTBIO MIMPOKOH OOIECTBEHHOCTH U, CIIEIOBATENBHO, B CBOOOIHOM JOCTYIE IS BCEX
Jro7ed. DTOT MPUHIIUIT ¥ IPOLIECCH], CBSI3aHHBIE C HUM, HACTONIBKO MPOCTHIE, UTO, Kak Bukrop Lllaybeprep ckazai:

"Hamm sHepreTHyecKkue TEXHOIOIH OTKaXYThCS OT COBPEMEHHBIX METOIOB MPOU3BOJICTBA AIIEKTPOSHEPIHH, OHH 3HAIOT,

YTO OHA MOJKET OBITH MOy4€Ha HEMOCPEACTBEHHO M3 TIYOUHBI MOPS C IIOMOLIBIO MPOCTEHIIETO anmapara. DTH YCTPOCcTBa 1
MEXaHU3MBI, KOTOPbIE CHUMYT MHUP C SHEPr€TUYECKON UIJIbI, 3aMETUM, ObICTPO OyIyT 3aMEHEHBI U OTIAHBI B My3€H, IOTOMY
YTO JOOiIM HE 065[33T6J'II>H0 €XaTh TaK JaJICKO, ‘ITO6I)I HOHy‘II/ITI) CBET, TCIIO U prI‘I/Ie BHUbI BHCI)FI/II/I B .HIOGOM JXei1aeMOM
KOJIMYECTBE MOYTHU 0€3 yCHINA U 3anaT."2

3T0 U3BECTHBIH (KT TO, YTO TITYOOKOBOIHBIX HJIH TIIYOMHHBIE PHIOBI IIOTHUMSICH K TIOBEPXHOCTH M UX pa3phiBaeT. Kak
MIPABUIIO, 9TO CBS3aHO C Pa3InYHON KOHCTPYKIHUEH HX CKEeNIeTa, KOTOPBIN SIBJISIETCS TOpas3/1o MeHee HaISKHBIMH, YeM Y
MX KOJUICT Ha MOBEPXHOCTH BOJIBI MIIH Ha MOOEPEXKbsIX. YoKe TAaBHO MPEIoarand U OObSICHSITH C YUCTO MEXaHHUECKON TOUKH
3pEHHUs, YTO Pa3phIB MX TeJa BHI3BAH C OTPOMHBIM CHH)KCHHEM JIABJICHHS BO BPEMS MX BCIUIBITHS K TIOBEPXHOCTH, YTO OHU HE B
COCTOSIHMM BBIJICPKATh JaBJICHHE. DTO CEPhE3HOE, XOTS HEMPABHILHOE TOTIKOBAHUE UCTUHHBIX TIPUYWH, 3aMETHM, UCTOKH
KOTOpBIE JISKAT B (PU3NYCCKUX PA3ITUUUAX MKy TOBEPXHOCTBIO M TYOMHHBIMH BofamMu. JKUBS B BOZIE C MUHUMAJIbHBIM
coziepKaHUEM KHCIIOpoa, KapOOHO-KHUCIIOPOIHBIN OaaHC B TEIECHBIX TKAHAX M KPOBU 3THX CYIIECTB SBISCTCS OYCHB
B3BEILICHHBIM B TONL3y KapOoHoB. Bornee Toro, Takas MOpckasi BOJa, IOCKOJBKY OHA COACPIKUT, OIMHAKOBO HEHACHITHBIITMMCS
kuciopozoM. [103ToMy, Kak U MOAbEM POITHUKOBOM BOJBI KApOOHO-00TaToM, MOBEPTaeTCs BO3ICHCTBHIO aTMOC(EPHOTO
KHCIJIOpPOJa, KApOOHBI B OpraHax 3TH PHIObI MIMEIOT aHAJIOTHYHOE CXOICTBO U JKAXKYT MOIIOTUTh KUCIIOPO/I, MOCKOJIBKY OHH
MOJIHUMAIOTCS U3 TIIYOHMHBI, 3aCTABIISICT MX TKAHU B3PBIBATHCSL.

Kak 6b1510 00BsicHEeHO B (HOPMUPOBAHUH UCTHHHOTO UCTOUHMKE, +4 © C Boja B CUCTEMe IIEHTPAJIbHBIN CIOH TPYHTOBOM

BOJIbI B 3HAYMTEIILHOM CTECIICHU UMEET Ae(PUIIMT MYKUUH, YI0OpEHHAs KUCIIOPOIOM H3-3a MOTPEOJICHHS MOCIICIHETO KUBBIMU
OpraHu3MaMH, KOPHH JIEPEBLEB M TaK Jlajiee, & HE COICPIKAT BHICOKYIO KOHIICHTPAIIMEO JKSHIIMH, (PPYKTOTEHHHBIX KapOOHOB.
(fructigenic carbones). Hecxxumaemast ipu +4 °C 1 mpu yCIIOBUH HHTEHCHBHOTO JABIICHUS CBEPXY M CHU3Y, 3Ta OTOJ0IaBIIas
0e3 KUCIIoposa BO/Ia, JKAXKIYIOIIas MY>KCKHX CYIIIHTOCTEeH, 4acTo c)KaTa M MOJIHUMAETCS BHICOKO K TOPHBIM BEpPIIMHAM.

Ha puc. 10.5 BuzHO, 4TO Te %e HU3NUECKUE YCIOBUS IIPUCYTCTBYIOT Ha OONBIIMX IYOMHAX B MOPE, TOJILKO pa3HHIIA B



TOM, 9TO KHCJIOPOX OBLT M3PacX0f0BaH MIJUTHOHAMH PBIO U IpyruMy BogHBIMHA (hopmamu xxu3HH. [To coBam Buxropa
Iay6eprepa, 3meck +4 ° C MOpCKOH EHTPATBHBIA-IIIACT YaCTO MOKET OBITH CBEXKEH B CBA3U C BEITOHOM COITH C
OXJIaXKIEHUEM IIpU UCKIIIOUEHUE CBETa, TeIlla U Bo3ayxa. Kpome Toro, 13-3a ero orpoMHOI! IUIOTHOCTH, U1 TAKOH
DIYOMHHBIX BOJa HEMIMEET BOSMOKHOCTH ITOITIOXKATH JIFOOBIE Ta3kl 4epe3 Mporeccs! Ju(Gy3uH 1 KOHBEKIMU. A camoe

TJIaBHOC, U O3TO - pema}omnﬁ (baKTOp, HC CyHICCTBYCT IIyTH CIIACCHUS, HeO6pa3yIOTC$[ C€CTCCTBCHHBIC TIOABECMHBIC 3aBCXPCHUS
JJISA BbIXOZAa U3 CBEPX CXKATOI'O COCTOSHUS BOABI IIPH +4° C.
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[MoaToMmy, ormyckasi COOTBETCTBYIOIIYIO [UTMHHON KOHCTPYKIUIO TPYOBl Ha COOTBETCTBYIOIIYIO TITyOUHY, T/Ie
TOJIOJHAS BoJa 0e3 KUCIOpO/a, TIe ei MpeaycCMOTpeHa BO3MOKHOCTh MOMHATHCS Ha IIOBEPXHOCTh. Boa momqHuMeTcst camo
co00H, KaK M B TOPHBIX HCTOYHMKaX. E€ ieBuTanus, BUXpeBOe ABIKEHNE IEPBOHAYAITLHO OyIeT HHUIIMMPOBaHA (PHIIBTPOM
(ceTKo#t) TBOMHOTO HA3HAYEHUSI, KOTOPBIA PACIIONOKEH MTOKACATEIFHO 00eCIeYrBast IIPUTOK, HMITYIIECOM, KOTOPBIN CO3IaeT
BUXPb B TO )K€ BPEMsI IPETSATCTBYET MOCTYILUICHUIO BOBI B IPOCTPAHCTBO OT Ky/a mogaercst Bo3ayx. Cama momqHuMaromast
Tpy0a, KOTOpasi MEHBIIIAs TUAMETPOM, ITO YMEHBILICHHASI BEPCHSI IBOHHON CIIPATIbHON TPyOBl OCHAIIEHA 3aBUXPSIOIINMA
JIOTIaTKaM¥, KOTOpBIE OMTUCAHbI B TIIaBe 14 0 BomoCHaOKEeHUH.

Ha omnpenenenHoii rmyOuHe, KoTopast OymyT onpeereHbl OIBITHBIM ITyTeM, KaKk O4eHb IMoApOoOHO moka3ano Ha puc. 10.5,
aTMOC(EPHBIIH KUCIOPOI, AOCTABISIETCS Yepe3 TPpyOy OONBIIOro AuamMeTpa BHEITHEH 000N0UKoM, CHIDKASTCS B KUCIOPOIO —
TOJIOJIHBIE BOIBI C TIOMOIIBIO OTHOCTOPOHHETO (PHITBTPA, COCTOSIINI U3 BELIECTBA, (PU3NUECKUE COCTAB KOTOPOTO MO3BOJISIET
MIPOXOIHUTH MOJIEKY/IaM KUCJIOPO/Ia, U HE MPOITYCKaTh KPYITHbIE MOJIEKY/IbI BOAbl. B cBsizu ¢ atiM mudy3noHHbIN GHIIBTD,
TMIOBBIIIAET YPOBEHBb BOMBI, OHA OBICTPO MOMIONIAET KUCIOPOJ, COrPEBACTCS HEMHOTO M HAYMHAET PACIIUPSTHCS, IS
yBenmmdaeHns e o0beMa TaK e, KaK 3TO IIPOH30IIII0 C POXHUKOBOH Bomoit B UepHOTropHy.

o cioBam Bukropa Illaydeprepa 310 pacmipeHie MOXKET ObITh CYIIIECTBEHHO YBEITMUEHO C JOOABICHUEM HECKOIBKHX
Karrellb BechbMa CIOKHBIX KapOoHOB, TakuX Kak He(hTh. IMEHHO 3TO sIBIIEHUE, MOIIHOE PACIIUPEHNE, KOTOPOE MOKHO OYEHb
MIPOCTO UCTIONB30BATh U IPE00PA3OBBIBATh B MEXAHUUECKYIO SHEPTHIO, HEOOXOIMMYIO ISl BPKEHUS IEKTPHUIESCKUX
reHepaTopoB. BpaleHne He JOMKHO OBITh MOTYYEHO ¢ OOBIYHBIMHU HEHTPOOSIKHBIMH paO0INMH KOlIeCaMH, 3aMETHUM, TaK KaKk
OHU Pa3pyLIAIOT CTPYKTYPY U Ka4ecTBO Boabl. CKopee BCero, JOKHBI OBITh H3TOTOBIEHBI IEHTPOCTPEMHUTENBHEIE Kolleca
KOHCTpPYKIHEH aHAaIOrMYHON ITOKa3aHHOHM B OombIoM Mactade, noapobHo Ha puc. 10.5, kotopast B TaHHOM ciydae Obuia
B3sTa W3 MarenTa Bukropa Illaybeprepa uist BO3IYIIHOM TypOHHBEI® X KOTOPast YIyHIIAeT KA4ECTBO CPEIBI HCTOTB3YIOLYIO
JUTSL BpaIleHUS].

XoTst OCHOBHOM TIPHUHIINT TAPaHTHPOBaH, €CTh HEKOTOPHIE MEPHI MPENOCTOPOKHOCTH, KOTOPHIE JOKHEI OBITH
MIPUHSATHI, IEPBOHAYAIHHO JUIs1 00eCIIeueHNs] HHBECTHIIOHHBIX PACXOJI0B U JUTs 0OeCTIedeH s HaaIexaniero
(GYHKIIOHUPOBaHUS crcTeMbl. HecMOTps Ha To, 94TO OBIIO CKa3aHO BBIIIE, TaK KaK 3Ta CUCTEMA MTPOU3BOICTBA
SIEKTPOUHEPTHH JI0 CHX MOp HUKOTA He OblTa MpUMEHeHa, ISl TOr0 MOXKET ObITh HEOOXOANMOTBIO UCTIONB30BATh
OOBIYHBIH HACOC JUTS Hadasla TEYSHUs, a TaKKe JJIsl yCTAHOBKH CEpUH 0OpaTHBIX KIIAMaHOB, YTOOBI 00eCIIEUNTb,
mo00e pa3BUBAIOIINIICS pacIMpeHHs HAapaBJeHble BBEPX, a HE BHU3 IPOTHB IMOAHUMAIOIIEICS BOIBI.

XoTs cucTeMa MOXET ITYJIIbCHPOBATh caMa T10 cede, M3MEHSIIOIINECs B TeUeHHE THS U HOYH, 3TO He MpobieMa, Tak KaKk
MYJbCANS - APKOE MPOEBIICHNE CYIITHOCTH >KU3HH.

daxTuyecKkre pacxonbl MHBECTUPOBAHHBIE B 3TY HOBYIO CHCTEMY OyIeT IOYTH HIUYEM TI0 CPAaBHEHHIO C MAaCCHBHBIMH
cdyeraM B HacToslIee BpeMsi TpedyeMble IS 3aBOIOB MO nepepadoTKe SAepHOro TOILUIMBA IS eKTpoctaHnuii. Kpome Toro, mo
MHUMO (PaKTHUECKU TTPOU3BENCHHON YHEPTUH, TONHKO KOHETHBIH MPOIYKT 3TOTO MPOIIecca SIBISETCS SKOIOTHIECKU
0e3BpeIHbII KUCTIOPOI B MOPCKOH BOZIE, KOTOPHIN B KOHIIE KOHIIOB, TT0 BCIOAY IIPHCYTCTBYET B BEPXHHX CIIOSX OkeaHa. Bce, 4to
HY)XHO CJIeIaTh, CIIeIOBAaTENbHO, HAa9aTh JIENaTh, C MOMOIIBIO 9TOTO METO/A YEIIOBEUECTBY OyIeT IpeaoCTaBIeHa
HeorpaHHYeHHAs IIEKTPOIHEPT s, TIOKa eIlle OIHa Ooriee BBICOKas (popMa SHEPTUH MOXKET OBITh IIPOH3BEICHA.

Ilpumeuanue

1. Atupopda, B HacTosimee BpeMsi OIyOTMKOBaHbBI HCCIIENOBAHUAM B 00NIacTH 3apaBooxpaneHusi, Box 70, Mokmamu Xumn
, CA 95245, CIIIA. (JInoitx Mxou FOpu mmm Kpait 3emmu™ [Etidorpha; or, The End of Earth] (1895; ucrp. 1901); repoii ¢
MIOMOUIBIO CIIETIOrO "'TyMaHOHIa" IEPEHOCHTCS B 3aTEPSIHHBIN MUP BHYTPH 36MHOM KODBI, TII€ TOCBSAIIAETCS B BHICIINE
(“okkynbrHBIE") TaMHCTBA TFOOBH (Ha YTO MPO3PAYHO YKA3BIBACT Ha3BAHUE CTPAHBI. ATHIOP(A - IPOIUTAHHOE HA0OOPOT
"Adpomnura"))

2. Ham Becembiciennsiit Tpym, yacts |, cp. 10.

3. ABctpuiickuii natentn N0.145141, 10 anpens 1936 rona.



11 IJJABAIOIIME KAMHU

N HENOABUKHAS (CTAHUOHAPHAS) ®OPEJIb

11.1 IHnasarouwsue kamnu

Kax >xuBO¥H, IPUPOIHBIA OpraHu3M, Bona GopMupyercs 1 QyHKIHOHHPYET B COOTBETCTBHY € 3aKOHaMHU [Ipuponsl 1
TeOMETPHH, U He 3alpelnaeT HU OTHOMY U3 dJIEMEHTOB JIBUTAThCS IO MPSIMON JIMHUH, OKPYKHOCTH U TOYKH, OCHOBOU
COBPEMEHHBIX MEXaHUIECKHUX Y TEXHOIOTHUECKHX KOHCTPYKIHHI, OTpaXkasi OCHOBHYIO KOHCTaHTY [Ipuporsl, a MIMEHHO, TO
MOCTOSTHHBIE U3MEHEHHS ¥ IPeo0pa3oBaHMsI, BUXPh BOILIOMIALT 3Ty (POPMY OTKPBITOTO, >KHIKOTO U THOKOTO JABHKECHHSI.
Brnarogapst u3ydeHust BUXpeid, BCTPEIAIONINXCS B TIPHPOJE B IIPOTOYHOM BOIIE U B BO3IYXE B BUJIE IUKIIOHOB U TOPHAJIO,
Buxkrop Ilaybeprep paspadorain cBoro Teopuro Mmmio3un. ViIMeHHO depe3 HCcciIeI0BaHre U pa3BUTHE ITUX TEOPHIA, UTO OH
CMOT MIPOHU3BECTH MUTHEBYIO BOMY KaueCTBOM TOPHOTO POJHHKA M TeHEPUPOBATH 3HAYUTEIHLHBIC SHEPTHU 1 C BOIOU 1 BO3TYXOM.

Uto Takoe eCTeCTBEHHOE BIDKEHIE BOIBI 1 KakoBa (QyHKIUs BUXpsi? OTHOCUTHHO BCETO, YTO OOCY)KIAIOCH PaHee C TOUKH
3peHust GopM, GOPMEI U J1asiee, MOXKHO 3aMETHTh U BHIETH TO, YTO BBIPAYKAIOTCS WITH MIPOSBIISIIOTCS IPUPOIHEIE
SHEPIHH BCeT/la HAaXOMSATCS B KPUBBIX U B BUXPSIX, M HU KOT/Ia HE B IPSMOJIMHEHHOM crioco0e. B 3m0poBoii, ecTecTBeHHOM
MIPOTOYHOM TEUEHHH BOJBI 3TH KPHBOIHHEHHBIEC IBKEHNS TPEMMYIIECTBEHHO BBHIPAKEHBI KaK MPOJOJIbHBIE BUXPH,
MapauIeNbHO HalpaBiIeHbIe TIOTOKY, XOTs M He3HAYHTEIbHBIE MTONEPEeYHbIE BOTOBOPOTHI-BUXPH (HOPMHUPYIOTCS OKOIIO OSpETOB
pek. M3-3a eHTpOCTPeMUTEFHOTO JEHCTBUSI ATUX MPOIOIBHBIX BUXPE, B KOTOPOM MaTepHrall B BU/IE BOIBI 00paIaeTcs
BOBHYTPB, TUIOTHASI BOZIa BCETa JOJDKHA HAXOAHUTHCS B IEHTpe. Tak Kak BoJa HE MOXKET Ha CaMOM JIeJie CIeaThes Oornee
TUTOTHOH, €CITH OHA He OXJIAXKJIEHA, TOTa B CHITy caMoro (pakTa 3TO HEHTPATLHOE AP0, KOTOPOE CONEPIKUT CAMYIO XOIOITHYIO
1 WI0THYIO Boxy. [lonep kaHre HU3KNUX TeMIIepaTyp sSBISIETCs HEOOXOMUMBIM YCIIOBHEM ISl IPOIOIKEHUS 3I0POBhS U
JKU3HECTIOCOOHOCTH BCEX BOIHBIX ITYTEH.

Korna cBexxasi, ’xuBasi Bofa poIHNKa ObET BBEPX B 3aTEHEHHBIX B BBICOKHX JiecaX, OHA KACKaJOM JILETCS BHU3 IO
CKJIOHaM TOp, YacTo C JIMBHEBHIMH TIOTOKaMH, HO HUKOTIAa HE BEIXOIUT U3 CBOMX OeperoB. B xone cBoero cirycka oHa KpyTUTCS
1 TIOBOPAYMBAETCs, CHayalla B IIPaBYIO, @ 3aTeM B JIEBYIO CTOPOHBI, KaK 3aBUXPEHHS 110 OTHOM CKae 3aTeM Apyroi. B atux
TOPHBIX PYYbsIX M Ha APYTHX, JIEKHUT B PYCIIE TUX KPUCTATBHO YHCTHIX, XOMOIHBIX BO/IaX, HE TPYHBITHIX YEJIOBEKOM, JITHHHEIE
cTe0IIN MXOB PACTYIIHX 3/1€Ch, BEAYT ceOsl OYSHb CTPAHHO COIIACHO HAITMMHU OOBIYHBIMH MPECTABICHHSM.

B ero paznmunbix muceMax Buxrop [llaydeprep gacTto 3asBiisi1, 4TO B 30pOBOH IIPOTOYHON BOJIE AKTUBHEI J1BA
SHEPreTHIECKHX MIOTOKA OTHOBPEMEHHO, HO B IPOTHBOIIONOKHBIX HanmpaBlieHnsX. Kak yke roBopuiioch paHee, eCTh
BCerJa JiBa Mpolecca, CBI3aHHbIX ¢ 000K (OpMOii IPUPOTHOTO YHEPTETUUECKOTO IBUKEHUS, KOTOPBIE BCETAa HAXOMATCS
B COCTOSIHMH TIPOTUBOJEHCTBUSI U B TO K€ BpeMsl IOMOIHSIOT APYr Apyra. C OZHOH CTOPOHEI, €CTh TPABUTALMOHHOE JIBIKEHHE
BOJIBI M3 POIHMKA BHH3 K MOPIO U, C IPYrOil CTOPOHBI, €ro Kojutera JIeBUTalus (II0IbEMHAsT), BBITEKAOIIAs U3
MOpsI BIUIOTh JIO HCTOYHUKA, PYTHMH CIIOBAMH, BCTPEIHOE JBIDKEHHE dHeprud. He 3Hast To, 9To 1O KpaifHel Mepe 1Be (GopMBbI
MIPOTHBOTIONOKHBIE, @ JOTIOTHSIOIINE APYT APyra YSHEPTUH JEHCTBYIOT BO BCEX MMPUPOIHBIX SBICHUSX, HA YBHICB M HH MOHSB
9TO SIBJICHUE LTS ce0sl HETIOCPENICTBEHHO, MBI MPENIOIOKIM, YTO T€ MOACKa3KH KOTOPBIE HaM MOKa3bIBAET MOX CKIIOHSIOIINE
€ro BHU3 10 TEUSHHUIO M3-32 aBJIEHUs OBICTPOro IOTOKA.

VOuBUTENBHO, a Kak pa3 Hao00pOT, KaKk OBLIO OTMEYEHO BO MHOTHX ClTydasx HaOmonenus: Buxropom [layGeprepom,
KOTOpBIN pacCMaTpPHUBAI €T0 KaK HaJdeKHBIH HHAUKATOP COCTOSIHUS 37I0POBBS TAHHOTO ITOTOKA, TI0 TOMY KaK HIDKE 110 TEUSHUIO
TPaBUTAIMOHHBIN IIOTOK MOSIBIISIICS M IOJHUMAJICS BBEPX I10 TEUSHHUIO, IOTOK SHEPTHH JICBUTALIMH ObLI B HAJUIEKAIIEM
COCTOSIHMM PaBHOBecHH, OaniaHca. Bornpeku oxuiaHusM, 1 HecMOTps Ha ToT ¢akT, uto nipu +4 ° C Boza B e€ Hanbonee
TUTOTHOM COCTOSTHUH, TTOACKAa3KH MXa Ha CaMOM JIeJie YKa3bIBalOT Ha BEpPX, MPOTHB TEUECHHS MTOTOKA. ITO COBEPIIEHHO
HEOOBSICHUMO B COOTBETCTBHUH C JACHCTBYIOMINI THAPABIMYECKOH JOKTPHUHOH, KOTOpasi pacCMaTpPHBAET BOLY TOIBKO Kak
MEXaHUIECKOE HHEPTHOE BEIIECTBO, HE BOCTIPUHUMAsI €€ Ipyrue GU3NdecKre WM YHEPIeTHIECKHE XapaKTePUCTHKH.

3aMeTuM, ecir B pe3ylbTaTe BRIPYyOKH Jieca STOT IMOTOK HoABepraeTcs NpsiMbiM COTHETHBIM JTydaM, TO O4eHb OBICTPO
CHTYyaIHs pe3Ko MeHsieTcsl. Boga craHoBHTCs Oolee TEIIoH, OnpeaeneHHo MeHee TUIOTHOH, U HaOImonast , 0 4yzo,
TIONICKA3bIBAIOIINE HUTH MXa, YKa3bIBalOT BHU3 10 TedeHuio! OHH JIeNaroT TaK, OTOMY 9TO COOCTBEHHAS SHEPTHS BOIBI ObLiIa
MCTOII[EHA BBICOKOH TeMIepaTypoil ¥ IPOTHUBO-TIOTOK OMO-MarHUTHOW HEPTUH OT YCThsI IOTOKA JI0 €T0 HCTOYHHKA OBLT
ocna6bnen. IToxcka3ku Mxa O3TOMY JEHCTBYIOT Kak UIIIBI Ha nudeponare, 100pOCOBECTHO GUKCUPYS COCTOSIHUE 3I0POBBS
MIOTOKa, B KOTOPOM OHHM TPOH3POCTAIOT. DTO SIBJICHUE B HACTOALIIEE BpeMsI MPAKTHIECKH HEBOSMOKHO HAMTH, TIOTOMY YTO OYSHb
HEMHOTHe TOpHBIE PyYbU HE CyMENH M30ekKaTh MapoIepCcTBa CO CTOPOHBI YEITOBEUECTBA.

Ho 310 oTHIONK HE OfTHA BeTpeua Bukropa ¢ OMOMAarHUTHBIME SHEPTUSIMU TIPUCYIIIHE 310pOBOH Bojibl. Kak Momomoii
JICCHUYMH B BEZICHUHM KOTOPOTo ObLTH OONBIIKE TUIONIa U YacTHBIX JiecoB B Hadane 1900-x, Bukrop I1layoeprep Obut
MIOCTOSTHHO B JIBMDKEHHH TI0 JIeCy O ero 3a0ore. B TeueHune 3THX JeT, Korna oxora Obiia OOLIENpUHSTON MPAKTHKOM, B TO BpeMs
MIPOM3OIIEN OUH CIydaid, BHE CITY)KOBI OH IOIIEIN TIO ClIejaM BETHKOIETTHOTO CepOBATO-KENTOTO OJIEHs], OH 3HAJ, 4acTo
TIOCEIIaeMyI0 ONpeeeHHyI0 00IacTh Jieca. ITo OblIa O4eHb sSpKasl MOMTHOMYHHSS HOYb B CepelrHe 3uMbL. Haiins onenst, on
TIOCIIEZIOBAJ 32 MHH K Kparo O4eHb TITYOOKOro OBpara, Tie oH morepsit ero. OcraBasich 06e3 IIyMHO, OH XJIaJl HEKOTOPOE BpeMsl
OIpeersisi eT0 MECTOHAXOXK/ICHHE. 3aMeTHB HeOObIIOe TaJicHHe CHEra Ha Kpalo OBpara, OH YBHJEN OJEHs CTOSIIETO 32
HEOONBIINM KYCTOM M, HECMOTPSI Ha ONACHOCTB €T0 TaJICHHS B OBpar, PH BEICTPEe, TyX OXOTHHKA B3SUT BEPX U OH BBICTPEIHIT



B HETO.
Ero xynmmue oxXuIaHust OnpaBIaIuCh U OJISHD YIIAJ B OBpAr, yIIaB B CaMblil HU3 C YHBUIBIM TIIYXHUM CTYKOM. Becrokosich o
COCTOSTHUH CTOJTb [IEHHHBIX POTOB M OOPOIIBI, OH HAYall CITyCKaThCsl BHU3. [10Teps IIOUBY ITOJ HOTaMH, OH CKATHIICS KaK
JIaBHHA W TIPH3EMITIIICS Ha Kydy CHera BHH3Y oBpara. OueHb 00paoBajics OOHApYKHB, 4TO pora U 00poja He MOBPEANITUCH, OH
WX CHSUI, 3aTeM IOAXOMS K OacceeHy IMoj BOIONAI0M, KOTOPBI ObLT OKPYXKEH JIbJIOM, YTOOBI BEIMBITH PYKH.
U3-3a kpHCTaNBbHO YUCTOW BOIBI M CBETA MOMHOM JIyHBI, OH 3aMETHII JBIDKEHIE B HECKOJIBKIM METpax HIKE.
CIHIIKoM TsDKenble, 9TOOBI IUIaBaTh U B Pa3rOBOPHOM SI3bIKE HA3BIBAIOT ''TPy3uIia”, KOTMUECTBO 3eJIeHBIX KaMHeH
OBUIN 3aHATHI CTPAHHBIM TaHeM. OIMH KaMEHb BHE3AITHO TPHUITONHSIICS HaJl JPYTHM , TIOTOM BEPHYIICS B IIM)KHEE
nonoxenue. [lorom npyroit caenan o e camoe. Hexkotopoe BpeMs ONbHOCTBIO MPUBEEHHBIN B BOCTOPT Bukrop He Mor
OTOPBATH B3MJIAJISI OT 3TOTO CBEPXbECTECTBEHHOTO siBIeHMs. [IpoBelsi HECKOTBKO YacoB, COBEPIIEHHO He oOpalasi BHUMaHHs Ha
XOJTOZT ¥ 3a0BIB PO pora u 00poIy, OH CMOTPEN Ha BOAY.

Boree cTpaHHbIe U YynecHBIE COOBITHS Pa3BEPHYIHNCH TAK KaK HEKOTOPBIE N3 KAMHEH TOXKe Hadalld STOT PUTMUAYHBIN
(bpaniy3kuii Tarem) raBoT. BApyr ofuH U3 HUX Hayasl BPAIIAThCs MEIJICHHO BIONIb IHA M, K €T0 YIUBICHUIO, OH IIOCTEIICHHO
TIOHSIICS Ha TIOBEPXHOCTH M OCTAJICS TaM, OKPY)KSHHBIH OpeorioM Jibaa. TprHAInaTh OOMbIINX KaMHEH BCKOPE MOCIIE STOr0
MIOBTOPWIIX ITyTh. HecMOTps Ha CBOE M3YMIIEHHE OT 9TOTO CIIEKTAKIIs, OH BCe ellle ObUT B TOCTATOYHOM MPHUCYTCTBUM JyXa,
YTOOBI 3aMETUTH, YTO BCE KAMHH, KOTOpPBIE TIOAHSUTUCH Ha TIOBEPXHOCTH OBLIH SHIIEBHIHON (OPMEI, TIepe]] STHM KaTajlach
B Yallle B HIDKHEH YacTH BOIONA/(a B TEUCHNE 3HAYUTEIHHOIO BpeMEHH. A KaMHH C TPYOBIMU M PBaHBIMHU KpPasiMU OCTBAJIMCh
JIeKAaTh Ha JTHE.

Pa3MbIIUISAS HaZ STUM MHOTO JIET CITYCTSI BUKTOp MOHSII, 9TO 3TO OBIJIO COBMECTHOE JEHCTBHE XOIOAa, KOTOPBIH
YBEITMYHBA OMOMATHUTHYIO TOABEMHYIO (JICBUTALMIO) SHEPTHIO, U METAJUIOCOACPIKAIIMI COCTAB CAMUX KAMHEH, KOTOPBII
OBUT OTBETCTBEHHBIM 32 TO 3aMeYaTeIbHOE SIBJICHUE. 3/1eCh TEPMHUH METAIIOHOCHBIX T10 CYIIECTBY OTHOCHUTCS
K KpeMHe3eMy, Ha3BaHue quokcuaa kpemuus (SiO,), KoTopblii eCTh B M300MIHH B 3¢MHOM KOpE, KaK KBapll, TOPHBINA XPyCTallb,
KpEeMeHb, TPaHUT, TIECYaHUK | T.1I., U CHIIAKATHI, KOTOPBIE SIBJISIFOTCSI OKUCSAMHU Pa3IMYHBIX METAJUIOB, TAKMX KaK MarHUH,
KaJIbIHi 1 amoMuHui. Kak Oyner mokasaHo ganee, 3TH METAUIOCOAEPKAIIHNe KaMHU YKPEIULSIOT SHEPTHH B IIPOTOYHON BOJIE.

Tor ¢akT, 4T0 KaMHH IEWCTBUTEIFHO OCTABAINCH Ha TIOBEPXHOCTH, IIPOMCXOANT M3-3a APYroro sBieHus. Jaxe mpu ToM,
qTO €€ TeMIlepaTypa MOKeT OBITh 3HAYUTEIBHO HIDKE TOUKH 3amep3anus 0 ° C, Boza, TeKymmas B TAKUX TOTOKaX 3UMOM He
3aMep3aeT JI0 TeX Mop, MOKa OHa IBWKETCA. [Ipr 3ToM OYeHb XonmoiHas Boia, ckaxeM, -3 ° C wm -5 ° C magaer Ha AHO
OacceitHa HIOKe BOAOIA/IA, OHA CO3/IaeT ONpeeeHHOE BUXPEBOE IBIDKEHHE. B To jxe Bpems, e€ nBiKeHue OyleT 3aMeIsIThCs
B TOM TIPOIIeCCe, OHA MMEET TCHACHIIMIO K KPUCTAJUTM3AIIMH 1 JICJIACT 3TO Ha BCEX MOBEPXHOCTAX IUIABAIOIIUX KaMHEH, JOBEIs
WX JI0 TIOBEPXHOCTH. 37ech OombIne (OpMUpYETCs JIbJa U IEP>KUT KaMHH B BHJE CycrieH3ud. Kak pesynmbrar sToi
BCTPEYH C IUIaBalonMu kaMHsIMHU, Bukrop IlayOeprep Hayanm moHUMAaTh, YTO CYIIECTBYIOT U IpyTUe (OPMBI, KOTOPhIE MOIIIH
OBl TIOBBICHTD JIBUKCHHUE BOJIBI, U0 SBJISCTCS OJHUM M3 CaMBIX BaXKHBIX, TaK KaK U0 WIH SHIICBUAHAS (opMa Tena, KakK
MIPE/ICTABIISICTCSI, UMEIOT ONPEICTICHHBIC CBA3U C BUXPEBBIM JIBIKEHHEM. [IpOCTOil SKCIIepUMEHT J1aeT 0011ee MPEICTaBICHUE O
TOM, YTO 3/I€Ch BOBJICUCHO, KAKUE CHJIBI YIaCTBYIOT.

Tak, 4TOOBI C/I€TaTh SKCIIEPUMEHT CTOJIb JKE€ CIIPABEIIMBBIM HACKOIBKO 3TO BO3MOXXHO M, YTOOBI UMETh BO3MOKHOCTh
CPaBHHTbH JCHCTBHS SMLEBUAHOTO TENIA C APYTH, CO chepoil - HarpuMep, map s MHHT-TIOHTA - 3aIIOTHSETCS] COMSTHBIM
PacTBOPOM BECOM UyTh OONbIIIE, YEM YIEeIbHBINA BEC COAEPKIMOTO SIHIIA, JKeNaTeNbHO KYPHHHBIM STHIIOM C aHAJIOTHYHOM
MOBEPXHOCTBIO, C TEM YTOOBI KOMIIEHCHPOBATH JIETKUH YIENbHBIH BEC IUTAaCTUKOBOW 000I0YKE, ypaBHOBECHUTS TO,

YTO B TSDKEJIOW SIMYHOMU Kopiyre. Bomy B munmuHaprdeckoM MepHOM crakade (puc. 11.1) 3aBuxpsiroT kKapaHaammoM, map s
MIUHT-TIOHTA TPOCTO KadaeTcst Ha gHe. OH He MPOSBIIET TEHACHIMIO K OBICTPOMY MOIBEMY, HO B KOHEYHOM UTOTE
TIOMHUMUTBCSI, €CJIU MIepeEMENTMBaHHE OyIeT NHTEHCHBIHBIM. OTMETHM, SIMII0, KOTOPOE UMEET €CTECTBEHHYIO TEHICHIHIO

K BpAIlICHHIO HA €r0 MPOJOILHOM OCH, HCIIONB3YEeT OCh BUXPS, OH NMOJXHUMACTCS OUYCHb OBICTPO U OYIIeT HAXOAUTHCS B BEpXHEH
YaCcTH CTaKaHa JI0 TeX TOp, TOKa MepeMEeIIMBaHue OYIeT MOAICPKUBATHCS, KOTTA U0 OyIeT MOIHITO MOXHO

3HAUUTEIBHO 3aMEIUTHTh BpallleHHe. B 3Toi CBSI3U MOXHO MOAMTOKUTD, 4TO chepa, KOoTopast He SBIISETCSA €CTECTBEHHOM
(hopmoit, He 0COOEHHO MPHUCIIOCOOTICHHO Ha BUXPEBOE JIBUKCHHUE.
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Fig 11.1 Rising egg experiment
11.2 Henoosuscnaa (Cmayuonapnasn) @opens

B pesynbrare ycnemrHo#i paboTel HECKOIBKIX BUXPEBEIX-JIOTKOB Bukroplllaybeprep mocrpoeHsix B koHme 1920-x
TOZIOB, KOTOpBIE OYIYT ONMUCAHBI HIDKe, (PYHKIMSA KOTOPBIX ObLIa HEIOHATHA THAPABINYECKUAM SKCIEPTaM U He MOIIa OBITh



00BsICHEHa OOBIYHBIMU MOHSTHAMH, TOTIAIIHEE AaBCTPHICKOE MMPABUTEILCTBO CTAJIO OUSHb HHTEPECOBATHCS €ro TeopHrek

Y UX TIPAKTUYECKOH peaTu3alyy, TOCKOIBKY OHF MOIIH OBITh BBITOIHBI JJISI CTPAHBI B 1eNIoM. [109ToMy OBLITO perieHo
YIIOTHOMOYHUTH Tipodeccopa Ounurma DopxeiiMepa, OMHO U3 TEPENOBBIX, HO HEAABHO BHIMIESIINM Ha TIEHCUIO THAPOIIOra C
MHUHPOBBEIM UMEHHM, YTOOBI OH HaOIonan 3a nericreusiMu Bukropa Illayoeprepa u coobmars o Hux. OH T0IKeH ObLT
MIONBITATHCS IOHSTH, TIPOIIECCHI, KOTOPBIE, Ka3aloCh, (DYHKIIIOHUPOBAIN OE3YIIPEYHO, HO JUIsT KOTOPBIX HE OBUIO OOLICTPUHSTON
TEOpUil.

Cravana Buxkrop [laybeprep Obl1 BecbMa pa3pa)eH STUM YeIOBEKOM, COBABIIMM HOC BO BCE, SIS Yepe3 IO, 3TO
0bu10 panbmie. Gopxreiimep, OBUT BeeTIa O4eHb CACPKAHH, HUKOTA He 3a1aBaJl TPHBHAIIBHBIE BOIPOCH! H B KOHIIE KOHIIOB
OHHU CTaJH JIpy3bsiMu, PopxreiiMepy B KOHEUHOM CUeTe MTO3BOJISIOT OMYOJIMKABATEH TPAaKTaT BHKTOpa 0 BOIe B aBCTPHICKOM
ruaponorndeckoM xypraane "Die Wasserwirtschaft” (Boguoe xo3siiicTBo).

B nepuon ux COBMETHOI eATENbHOCTY, U U3-3a UCKpeHHero uHTepeca Dopxreiimepa, BuKTOp Beerna mbITaics HAauTH
MIPaKTHIECKOe MPUMEHEHUE, YTOOBI HAyIUTb €T0 O CYIIHOCTU BOIbI, €€ BHYTPEHHEH NPHPO/E U Ce(DUIECKIM SBICHHSIM,
TIPY KOTOPBIX SHEPTHH B BOAE pa3BUBatOTCs. OMHAXKIBI OH YCTPOHI JeMOHCTpanuio st dopxreiimepa u, B3sB €ro B
OIpENENICHHYIO YacTh Jieca, OHM HATONKHYIIUCH Ha OBICTPO TEKYIIHiT TOPHBIH ITOTOK, KOTOPEIH BHKTOp 3HAN, 9TO B HEM €CTh
¢opens. TIpsimMo B cepenuHe 3TOro OBICTPOro XOIOIHOTO ITOTOKA BOIBI B TOUKE, TJIE IIOTOK ObLT caMbIM ObicTphIM, Lllaybeprep
yKa3al Ha HEMOABIKHO CTOAIIYIO TaK Ha3bIBaeMYIO ''CTallIOHapHYIO (opens”. Dopens cTosiia COBEPIICHHO MO-MPEKHEMY MITH
MIOYTH TaK, MMO-BHIVMOMY, €H yTaeTcsi COXPAaHUTh CBOE TIONIOXKEHHE JIETKO C HEOOIBIINM YCHITUEM TTOZIPYIIHBAs CBOUMHU
TUTaBHUKAMH.

[pocTo poBenst mankoi Haa Hel, WK JaKe PSIOM ¢ Hel, ObIJI0 JOCTATOYHO ISt TOTO, YTOOBI (hOopenb, Kak APOTHK,
Opocunack BBepX M0 TedeHUo. HamnpasieHue criaceHrs HUKOTIa He ObUTO B HHA3 TI0 TEUEHHIO, a OHA BCET/Ia YCKOPSUIach BBEPX
1o TedeHuto. O4eHb CTPaHHO, TOTOMY YTO, KaK MPABIJIO, CYUTATCS ABHKEHHS BHU3 CIUTAETCSI CaMBIM OBICTPBIM ITyTeM
CraceHus, TaK Kak JABIDKeHHe OyneT ¢ morokoM. Ho He Tak, OHa JBM)KEHHE BCETZa BBEPX MPOTHB TedeHus. Kak TombKo OToK
YCIaKOMJICS M OTACHOCTh MUHOBANA, (popers BepHeTcsl B cBOE ObIBIEe MecTo. Bukrop cipocun ®opxreiimMepa 00bsICHY,
noueMy Qoperns yoexana BBepX MPOTHB TEUSHNs], @ He BHU3 M0 TEYSHHUIO U, KaK 9TO OHA B COCTOSHHUH czenaTh. HecrocoOHbIH
OTBETHTB, Toraa Bukrop orBeTwi, 030pHO ¢ m3aeBkoit: "Hy, mpodeccop, 310 moTomy, 4To OHa HUKOTZA HE YIHIach B
akanemusix! Eciu Obl BBI OBUTH B 9TOM OBICTPOM IOTOKE, Bac OBl JieTko cMbLio!"

[pomnecc, mpu kKoTopoM (Hoperb OCTaeTCsi HEMOIBIKHOM B TIOTOKE BOJIBI 3aKITIOYAETCS B CIIEMYIOIEM: (Ooperb Beeraa
WILET Ty YacTh BOAHOTO OOBEKTa, Ty YacTh MIOTOKA, IJIe BOJA caMasi TUIOTHASI ¥ caMasi XOJIOIHAS, ¥ IPOIOIBHEBIA BUXPh
Hanboree MHTEHCHBHBIN. 311eck oOHapyxeHbIid, Bukropom IllaydeprepoM, hakTop UTpaeT OueHb BaXKHYIO POITb, 8 IMEHHO, YTO
repe1oBasi CKOPOCTh KayKIOM YacCTHUIIBI BOIIBI CBSI3aHO C ONpeleNieHHON Temneparypoid. Eciiu oHa mpeBbIaer 3Ty KpUTHIECKYIO
CKOPOCTB, TO PE3YJIBTaT MOSIBUTHCS TypOyIIleHTHOCTD. 13-3a €€ HaTypanbHOH (HOPMBI, TaK KaK Ka)1asi HUTh BOIBI
MIPOXOIHUT BOKPYT (poperd, a oHa CBoel (JOpMOid YCKOPSIET U IIPH ITOM IPEBBIIIAET CKOPOCTh BBIIIE KPUTHIECKOH 10
OTHOIICHHIO K OTIPEIENICHHOHN TeMIepaType.

Jpyrumu crioBamu, 6raronapsi ObICTpoMy 00TEKaHUIO BOAHON Maccoi Teia (Gopenu u B 3aBHCHMOCTH OT €r0 OU30CTH
K TOMY K€, B TOM WM HHOM CTEIICHH Ka)KIasi BOAHAS HATh HAYWHACT JBUTAThCS CIUIIKOM ObicTpo (puc. 11.2). B pesynsrare
CO3/IAI0TCS CepHUU BUXPEH BIOIb (1aHToB hOpEiH, Y KOTOPBIX €CTh KOMIIOHEHTA JIBH)KEHUsI BHAIIPABIICHAs B
MIPOTHBOIIONIOKHOM HanpaBlieHnH NoToka. COBMECTHOE AEHCTBHS 3THX BCTPEUHBIX IBUKEHUH B IIPSIMOM KOHTAKTe € 3aTHei
gacTH Tena Goperu 00eCIeurBalOT MPOTHBO TOIYOK IMPOTHB HUCXOMSIIETO IMOTOKA BOIBI. 30HA OTPUIATENBHOTO TABISHUS UITH
OTPHULIATENIFHON TATH CO3/IaeTCsl B IPHETAX JITHHBI Tena Gopeni. DTo OTPHIATENbHOE JaBIeHHE TPOTHBOACHCTBYET
TIONIOKUTEITEHOMY JTABJICHUIO TIOTOKA BOABI U (OpeTb JIEKUT B 30HE HEUTPAIbHOTO AaBIEHHs, KOTOpoe co3aaer e€ (opma Tena.

Ecnu dopens xouet yCKOpUTHCS U TOMHATHCS BBEPX 0 TEUSHUIO, OHO HAYMHAET Pad0oTaTh CBOMMH KaOpaMH.

XiomaHbe kabpaMyl YCHIIMBAET BUXPH KOTOPBIE MTPOXOIAT BAOIE (DI1aHTOB, 10 OOKaM, 4TO AENAET MOCIEAYIOIIYIO TATY
BBepX OoJblIel 4yeM HUCXoAsIIee naBineHre. UeM ObIcTpee OHa XJIoMaeT xabpamu, TeM ObICTpee OHA JIBHKETCS TIPOTHB
TEUCHMS, U KOTIIa CBOMMH >ka0paMH coOMpaeTcs Ha "TIOIHBII MPOXOA”", TaK CKa3aTh, OHA JABMIKETCS BBEPX 110 TEYCHUIO,
KaK MOJIHUsSI. YBEIIMYHBACTCS C BRICBOOOXKICHHEM U ¢ feduitutoM kuciopoaa, CO, - 6oraTeix ¥ mo3ToMy odoraiieHHas —
kapOoHam¥u Bozia (PYHKIIMOHUPYET ObIcTpee B xaldpax Takxke akTuBU3upyeT 3pdekt. becrmaTHbIil pacTBOPEHHBIN KUCIOPO]I B
MIOTOKE BOZIBI IOYTH MIHOBEHHO TTOMIONIAETCSl HCKITIOUasi KUCJIOPOIHOE TONoAaHue KapOOHOB BBI3BIBAsI PACIIUPEHNE BOJIH,
MPUICTAOIYIO K Teny (JOpeIu Tak, uTo B Mape ¢ BUXPEBBIM 3(D(HEKTOM | JICBUTHPYIOLEH SHEPTHH, (HOpeb CKUMACTCS 110
0OOKaM M BBIAABIMBAETCS BIIEpe]], KaK KyCOK CKOIB3KOTO MBUIA U3 AaBSIINX PYK.

VYuursias noBeneHue (Hopeu, U3BECTHO, YTO €CTh HEKOTOPBIE HHU, KOTZa pbl0a ""rofonHast", Kak ToBOpAT pbiOaku. B
Jpyrye IHH, OHa, ITOX0XKe, UTHOPUPYET Kprouky BooOIe. [IpruuHa 5Toro B TOM, 4TO HeabHas TeMIlepaTypa BOAbI, IPEKPacHO
TIOIXOIMT ISl TPAHCIIOPTHPOBKH MPOXYKTOB MUTAHMS, SIBISETCS COBEPIIEHHBIM, U (hOpeb MpOCTO JIIOOUT CTOSTh U
JKZIaTh CBOIO IIHIIY KOTOpas IUTBIBET MPSMO B NAcTh. BCE, 4TO HY)KHO H3MEHHTH 9TO CIIOKOMHYIO CHUTYAIlHI0 OYEHb HEOOMBIINM
M3MEHEHHEM BO BHEIIHEH TEMITepaType, 4To TaKKe BIUSET Ha TeMIepaTypy BOAbL. 3aTeM BOIA HAYHETh CTAHOBUTHCS
Oornee XxaoTHYHOW TypOyeHTHOH. B pesynbrare yBenuuuBIascs TypOyIeHTHOCTb, THIa (Gopeiu, kotopasi 0ObIYHO CTEKACT B
XOJIOZHYIO LIEHTPAIBHYIO OCh MTOTOKA HEMOCPEACTBEHHO B POT (pOpesH, M3MEHEHSETCS OT CBOETO HOPMAIBHOTO ITyTH, IBHTAETCS
13 CTOPOHBI B CTOPOHY ITOTOK MK peka. Dopenb CTAaHOBUTCS B3BOTHOBAHHON M OPOCAETCsI OXOTUTHCS Ha CBOO MUY, Oe3
coMHEeHHs Bopua rpo cebe: "Tae most ena? D1o O6e300pasue! S uTo Ha camoM Jierne JOMKHA PaboTaTh, YTOOBI MOMYUUTh ¢!
Haxkowerr, B oT4asiHiM, OHA MpbBITaeT U Oe3paccyqHo OpocaeTcs Ha BCE, UTO B JIFOOOM citydae
HaIOMHHAET e€ MHIILY, [IOTOMY YTO OHa K 9TOMY BpEMEHH CTala Ype3BbIYaiiHO TOJIOTHON 1 HEOPEKHON, CTAHOBUTHCS
JIETKOM NOObIuei uis Kprouka peidaka. [To aTomy, epes rpo30it it Kora morojia BHE3arHo HarpeBaercs, ppida, yaiie
OpocaeTcst ueM Tora, Korna rmoroja OTHOCHTENBHO MpoxiaaHas. Pei0a Taxke MMeeT TEHACHIMIO K POCTY Ha TPUMAaHKY
K Beuepy, MOTOMY 4TO, K KOHITY IHS, BOAA HArpEeBaeTCst A0 ONpeeTIeHHON CTENeHH U MOTOK, TAKUM 00pa3oM, cTaeT



9yTh O0nee OypHBIM, YACTUYHO HApyIIas HOPMAJIBbHYIO IIOCTaBKY MPOIYKTOB IIUTAHMS.

unit length of flow/sec. de-oxygenated water
filament from gills

% fNow lines
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counter-thrust
(negative pressure)
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and acceleration
(poaitive pressure)

< >
ZONE OF NEUTRAL PRESSURE
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Puc. 11.2
HCHOI[BI/I)KHB.X (CT&LII/IOHapHaJI) q)opem,, q)opem, 06])1‘{H0 TTaBa€T B CEPEANHE LICHTPAJIBHOI'O TEKYIIETO BUXPs, TI€ BOJAA caMasl IIJIOTHAsA U caMast
XoJiogHas. I/13-3a o61;eMa u q)OpMI)I CBO€TO T€JIa, OTACIIBHBIC TEKYIINE HUTH IIEPEMEIINBAIOTCA U COKUMAIOTCA. BTO TIPUBOJUT K UX YCKOPEHUIO U B
KOHEYHOM UTOI'€ UX KPUTHIECKUE CKOPOCTH IIPEBLIMICHBI, YTO IPUBOAUT K 06pa30BaHmo anpeix’[ (HpOTI/IB Te‘{eHHﬂ) BJOJIb 3aHHeﬁ YqacCcTH Teia.
OTH BUXPH JSHCTBYIOT Bpa3pe3 C HAIIPaBJICHHEM [IOTOKA M 00€CIIeunBaIOT IPOTHBOTONYOK C TATOH BIiepe]] TpeOyeMoi (opers i1 HaXO[KCHHH B
CTallTHOHAPHOM COCTOSSHUU B 3TOM 6I)ICTpOM IIOTOKEC BOIBI. Ecm HBO6XO,I[I/IMO YCKOPUTH ABUKEHUE BBEPX 110 TECUCHUIO, TO OH XJIOIIAEM -
Manier )Ka6paMI/I. CO3]IH.C’1' OJIVH 3a IPYT'UM Pl BI/IXpei;I BJ10JIb CBOUX (bHaHl"OB, TEM CaMbIM YBEIUYHUBaAs TATY, IPOTHBOIIOTOKA, BBEPX 110 TEYCHUIO. Yem
ObICTpee TeUCHUE TOPHOT'O Py4bs, TeM ObICTpee (GopeItb ABHKETCS BBEPX HPOTUB TCUCHHUSL.

Onuaxxnsl Buxrop [laydeprep 10oroBopmics, 9To €ro JIECHHKH Pa3BAyT OTOHb U IOCTaBAT Oombmoit koren Ha 100 mutpos
U HapreroT Bogy. Bce 310 mpoucxonmo npuMepHo B 150 MeTpax BBEpX 110 TEIEHHIO Pydbs B KOTOPOM HEHOIBIKHO OTABIXaIa
¢opens. Kak Tonsko Boma 65u1a ocTatodHo ropsiaeit, Buxrop Llaybeprep man curaan u e€ BBUIMIIH B TIOTOK, 4 OH U
DopxreiimMep mponomKal HabMOIATh 3a HOBEICHNEM (opeH OdeHb BHUMATENbHO. Kak Tonbko ropsaast Boja nomaia B pydet,
(operns HagaIo KPyTUTh, MOIOTHTH XBOCTOM, ABUTAaThCS B 0OPAaTHOM HalpaBIEHHH BCE 3TO BPeMs, Tak OHa Oopomnacst, 4To OB
COXPAHHUTH CBO& MECTOMONOKEHNE. UTO-TO PEIINTENHHO ITPOU30IILIO C BOIOH H €€ CTPYKTYpOi SHepIruH, KOTopast OOBIYHO
roMoraa (operTH B Jielne MoIAepKaHus CBOETO MECTOIONOXKEHIUS. Bocxonsmmii OTOK SHEPTUX JIEBUTAINH OBLT ITOTHOCTHIO
paspyIIeH BBeeHHeM ropsiaert Bomsl 150 M Beimre. Dopens yxke He CMOITIa 0CTaBaThCs TaM, IIe OHA ObIIa B OBICTPOM ITOTOKE
0e3 ycunmif, Kak 3To OBUIO paHBIIIE.

OtcyTcTBHE 3HEPTHH, KOTOPYIO TAKXKE NCHONB3yeT (hOpeltb ATt ABIDKEHHS U MOIbEMa BBEPX M IIPOAECIBIBATE CBOH
M3BECTHBIE TIPBDKKH, KOTOPBIC OHA JOIDKHA AENaTh NEPUOJIMIECKH B IENAX JOCTIDKCHNS HEPECTHIININA, KOTOPhIE BCETIa MOKHO
HaWTH B 30HE Y BBICOKOKaYECTBEHHOIO HCTOYHHKA BoAb! . Korna ropstaast Boma Oblia BBelieHa, TO 00paTHOE ABMKECHIE
SHEPrux OBLIO YACTHYHO MPEKPAIIeHO. DHEPTHs BAPYT MCUE3NIa U CTajla XaOTUIHOH. Bes cTpykTypa B yCIIOBHSX €CTECTBEHHOIM
TEIUIOBOH cTpaTU(UKAIMH BOABI OBbLIA MOTEPSHA, M PETYIIAPHOCTH IPOIONBHBIX BUXPEH € €ro XOTOIHBIM AAPOM, HEOOXOIUMEIE
Jutst (hOperTH HEMOABIDKHO HAXOIUTHCS B TIOTOKE, OBIIN YHHUTOXEHEL. Bee e€ reponueckue ycnmus
JUIS oA IepKaHUS MECTOHAXOKACHNS OBIIHM HAIIPaCcHBI, M OHA IPOCTO MOKATHIACH BHU3 110 TEUCHHIO. 32 ONPE/IeICHHBIH
HeproJ] BPEMEHH MOIPOTHBOMONIOXKHBIN TTOTOK SHEPTUH MEIUICHHO BOCCTAaHABIMBACTCS Yepe3 IPOIOIDKAIOIIUHCS
CITyCK XOJIOZHOH BOJIBI M B KOHEYHOM HTOTe (hopeb CMOITIA BEPHYTECS B MPEKHEE MECTOMONIOXKEHHE.

B npyroii pa3, Bukrop yka3an Ha KaMeHb B CEpeInHe MOTOKa 1 cripocut dopxreiimepa, TedeHne BOIbI OyleT Teriee
WK XOIlofTHee mociie KaMHst. [Ipodeccop mouecan B 3aThlIKe M OAYMaB Mpo cedst: '"XM, TpeHHs, TpeHue
cozmaer Teruo", orBeTwt "ropstame!” [llayOeprep Torma Mpeayokuia eMy IIOMEPHTH €€, YTOOBI IIOATBEPIUTE CBOE
MHEHHE, 3asSBHB TO, 9TO AyMal 1 orBeTi opxreiimep 06110 HenpaBuinbHO. CHAOMUB €T0 TOYHBIM TEPMOMETPOM U 3aKPYTUB
cBom OprokH, podeccop Bomen B Boxy. CeiH Bukropa, Banrtep, kotopomy B To BpeMst 06110 OKOIO 16 Jiet, OpUT0 IpeIyioKeHO
MPOBECTH HA MOSACE XyHOoro mpogeccopa, 9T00I OH He MOTePsI MOUBY IO HOTaMH IO CKONB3KHUM KaMHSM U He OBLT CMBIT
notoxoM. DopxreiiMep TIAaTETbHO U3MEPHIT TEMIIEPATypPy BOABI BEIIIE U HIDKE KaMHS U OBLI OUeHb YIUBIICH, OOHAPYXKHB, ITO
TaM ObLIa pa3HUNa cocrapiomast okomno 0,5 mrpamyca Llembcust — y CTOpOHBI KaMHSI XOIIO{Hee B BHI3 1o TedeHmto. [Tocie
ObUTH cIeNaHbl psi u3MepeHnit, @opxreiiMep 0OHAPYKII, UTO OXJIAXKIEHUE B OTHX TouKax Bapbupoanach or 0,1 ° C 10 0,4
°C.

Ipu ecrecTBeHHOM NepeMeIINBaHNY, BOIA Pa3BUBAET CEPUIO BUXPEH U BOTOBOPOTOB, KOTOPBIE TOPMO3ST €€ MHa4e OHa OBl
OecIIpenITCTBEHHO IBUTATach BIIEPE U B TO XKe BPEMsI OXJIaXIAfOT €. YCTOHYMBOCTD T€UEHNUSI B €CTECTBEHHO IIITABHOM
TEUEHNH PEIHBIX CHCTEM TECHO CBSI3aHA C 3THM BUXPEBBIM J[BIDKEHHEM, KOTOPOE CBA3aHO C TypOYIEHTHOCTEIO, BO3HUKAIOIINE
4epe3 MPEeBIIICHHN KPUTHIECKOH CKOPOCTH 110 OTHOIICHUIO K TeMIIepaType BOIbI, KaK YIIOMHUHAIOCH paHee. Takas Boga



HUKOT/Ia HE OYIeT YCKOPSATHCS HEMPEPBHIBHO U JIETETh CTPEMIVIAB BHU3 C JAHHBIM TEMIIEPATYPHBIM IPAJUCHTOM, HO, B
3aBHCHUMOCTH OT €r0 TEMIIEPATYPhI U TUIIA TEMIIEPATYPHOIO IPaUEHTa B CIJIE, OHA OyIeT 0CTaTOuHO OBICTPO Pa3BUBATHCS B
BUXPE M TEM CaMbIM 3aMEJUTUT €€ CKOPOCTh MPSAMOTO ITOTOKA, I10 TOM IPOCTON MPUYHHE, YTO ITH BUXPH MPEACTABISIIOT COOO0M
MPUMEHCHHST aBTOMAaTHYECKOTO TOPMO3a ITyTEM CO3JaHusl BCTPEYHOTO JABIKCHIS B HATIPABIICHUH BBEPX 110 TEUCHHUIO, SIBICHHE,
KoTOpoe OyneT OOBsSICHEHO B CIIEAYIOIIEH TIaBe.

11.3 Pwviba u anyo

Jlpyroit nHTepEeCHBIH acHekT Gopenu B ToM, 9To GopMa e€ Tea SBIIETCS Pe3yIsTaToM KOMOHHAINH TpeX (GopM
i, IBYX BBITSHYTBIX B BUJ/IE CEMSH MITH 3epeH U Apyroii B ¢opme situa (puc. 11.3), Bce 13 KOTOPBIX MOT'YT OBITH TOYHO
BBIYHCIIEHBI B MATEMaTHKO-THIIEPOOIHYECKOl crcTeMe, pa3padoranHoi Basrepom Illaydeprepom. Mer Takum obpazom,
00€CTIOKOSHBI CIIOKHOI (hopMoii stitna. Kak ObLIO MOKa3aHOo B OMBITE C BEICOKHM CTaKaHOM, STHIIEBUIHAS (hOpMa,
JEHCTBHUTEIBFHO KaXKETCs, €CTh OIpeIeNIeHHast OMM30CTh K BUXPEBOMY ABIDKEHHIO, M 3TO O4CHb BO3MOXHO, YTO COIIPOTHBIICHIE
9TOH (hOPMBI TS TBIDKEHUS BIIEPE, HIIA KaKOMY-JIHOO JaBICHHIO, TOPA30 MEHBIIE, 9eM 3T0 ObUIO OBl B IIMITMHIPHIECKOI
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2. 11.3 Three eggs make a fish

®opma cammux pbib COCTOMT U3 TPEX B3aMMOAENCTBYIOLLMX SL0-hopM. [oToMy YTo hopma siiLa NOCTOSIHHO MEHSIETCS, HEEBKINMA0BA KPUBM3HA, OHa BEAET
K COKpaLLeH1e TPeHUS 1 06pa3oBaHNio 0GPATHON CUMbl TOMKAOLME BUXPU, KOTOPBIE, ECIIN JOCTATOYHO YCUITUIUCH, MPUBEYT K GLICTPOMY ABVKEHUIO
Bnepes.

3mech MBI TOIKHBI KpaTko obparuthes k Cucreme Bamsrepa Lllaybeprepa u [Tudaropa-Kemnnepa u cBf3aHHBIX ¢ Helt
MaTteMaTHKe, KoTophsle pa3padorans! m3 [ndaropeiickoit KOHIIENINY TOHATHN TAPMOHHK, TIOTy9eHHOH n3 MoHOXopaa
(ORHOCTYHHBIN HHTCPYMEHT), €IMHCTBEHHOMN PE30HHUPYIOLIEH MOCIIeI0BaTEIbHOCTH, U ITIAHETAPHOTO JIBHKECHHUSI
u rapmonnn Moranna Kemnepa. ITocpencTBoM pasieneHus IeIbIMH YHCIaMI JUTHHEI €10 MOCIIeA0BATENFHOCTH, TO €CTh Ha
2, 3,4, 5, ¥ T.1., HEKOTOpBIE MY3BIKAIBHO TAPMOHIIHBIE HHTEPBAJIBI MOTYT OBITh MOITy4YeHBI 13 MOHOXOp/a, KOTOpHIE, B
UX YHCICHHOE COOTHOIICHHE JTHHBI H ITOCIEA0BATEIbHOCTH, TO ObI HOTYy4IHTh 3BYK, MOTYT OBITH HHTEPIIPETUPOBAHBI KaK
B3aHUMOJIEHCTBUE.

3710 ke B3aMMHOCTB U3 KOTOPOI IIOCTOEHA MPSIMOYTOIbHAS TUIIEpOONa, YIIOMSHYTas BIPEABIIYIINX INIaBaX OCTPOECHA B
COOTBETCTBUHM C MPOCTHIM ypaBHeHHeM Banbrepa [laybeprepa 1/nxn=1. 3necs 1/Nn mpeacrapiser paauyc WK JUTHHY
CTpyHBI, U N BbICOTa HaJ| 6a30BOM Mty mar BuOpupyromiei crpyasl. Ecmun =1, 10 1/1x 1 =1, Ha camom zene € 1
YMHOXKEHHEM pajinyca Ha BHICOTY IIPOU3BOIMT KBaJpaT CO CTOPOHAMH JUIMHHOW equuunna (cM. puc. 11.4) Torna kak,
MY3bIKaIBHO TOBOPS, CTpyHHa O 1 pomsBoaut mar 1. Ecau n = 2, ¢ npyroi cropossl, 10 1/ 2 (paguyc) x 2 (BbicoTa)
TaKKe paBHa 1, B 3TOM cityuae mpsiMOYroibHUK 1 / 2 - eAWHAUIIA IMPUHBL U 2-SHHHUIBI BHICOTHI i PABHBIME B 00JIaCTH Ha K
YHOMSIHYTOMY KBaApaTy HJIH, C TOYKH 3pEHHUsI TOH, JUTHHA CTPYHBI 1/ 2 IPOM3BOANT MEPBYIO OKTABY HJIN ABOMHOM
opuruHanbHeii mar. Ecmu n = 3, 10 1/3 x 3 Tarke caenaer mpsMOyroibHHK C 001ei miomanpo 1. J{pyrumu cioBamu,
YMHOXXHB 00a B3aIMHBIE YCIIOBHSIX BMECTe, OTBET Bceraa paBeH 1. Uto MoxkeT OBITH mpore MaTeMaTudecku!
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IMprmenuTensHO K KoHnenmmu Kemmepa, KOTopbIi OBLT IIEPBBIM 9eJIOBEKOM, KOTOPEIH OIPENeTHII, YTO OPOUTHI IIIaHET
OBLTH 3KCIICHTPUYHBIMHU BOKPYr COMNHIA, 9TO JKe YpaBHEHHE OTKPHIBAET MHOXKECTBO HHTEPECHBIX HICH B IPOHUKHOBEHUE CYTH
€ro TpeXMepHOH (opMe, a IMEHHO KaK THIepOonrIecKuii koHyc moka3ansiii Ha Puc. 11.5. Korna oH BriepBbIe Opaiics 3a
niepo, Keriep mepBoHa4aibHO OMMKCAT ITAHETAPHBIC OPOUTHI, KAK OBAI, T.€. STUIEBUIHbIC (STAICKICTKH = SIAII0), HO TIOTOMY
9TO OH OBUT HE B COCTOSIHIH OIPEIENUTh X MaTeMaTHIECKH, OH ObLT BBIHY)KIEH IPHHATH MIPOCTOH 3JITUIIC, KOTOPBIH JIst
OONBIIMHCTBA U3 IUIAaHETAPHBIX OPOUT JOBOIBHO OIM3KUM NpHOIMKacIuch. [IpiHIMast BO BHIMaHHUE, 9T0 y
SIUTHIITHYECKOH OpOUTHI MMeeTcs 1Ba (okyca - COHIle 3aHIMAaeT OUH, APYToif ABISETCS IMyCTHIM - X CHMMETPHUS
OTHOCHTENIFHO 00eHX Ocel, SHIOBHAHAS-0pONTa NMEET JIHIIh OAUH (OKYC - OHO3HAYHBIH M €IMHCTBEHHO BOSMOKHOE MECTO
qutst ColHIA - ¥ CHMMETPHYHA OTHOCHUTEITBHO TOJBKO ITPOXOIBHOM OCH.

ITo cpaBHEHHIO C ITOITHOCTHIO CHMMETPHYHBIMH 3JITHIICOM, TOCTOSHHO H3MEHSIONIASCS KPUBast AHIIeBUIHOM -

OpOHTHI TOPA3I0 JIydIIe OTPaXkaeT Pa3HbIC CHIIBI TPAaBUTALIOHHOTO MPHUTsDKeH!sT COMHITA, TOCKOIBKY ITAaHETa IBIKETCS
BOKpYT He€. Kpome Toro pasHOpomHas KpUBU3HA SAiIa Ha MPOTHBOIONIOXKHBIX KOHIIAX TOXE FOPA3Io JIydIle OTPaXaeT
M3MEHEHUS B CKOPOCTH M PE3yIBbTUPYIOIIUH ITyTh, INIAHETH, TaK KaK OHA YCKopsercs B cTropoHy ColHIfa, IToka OHa He
JIOCTHTHET CBOCH MaKCHMaJIbHOI OpOUTAIBHOM CKOPOCTH B Iepurenus (monoxenue ,camoe onrckoe Kk CONHILY, Tymoit
KoHel stiitia (ocTpblii KoHel siifiia)). ITpoiias 3Ty TOUKY IJIaHeThl, 3aMEISIOTCS, JOCTHIast CBOeH MUHUMAJIbHON CKOPOCTH
B ahernu (monokeHue Hanbonee ynaneHaoro or CONHIIA; OCTPHIH KOHel siiia (Tyrmoit KoHer siina)). O6a

TEpPMUHa, TIEPUTENTHHN U aelny, SBIAI0TCS TepMuHamu Kerrepa.

ITpoBenst MIOCKOCTH CEYEHNE 3TOTO TBEPIOTO TeNa, B KPYTO HAKIOHHOH IITOCKACTH K KOHYCY, PE3y/IETaToM ILTOCKOH
MOBEPXHOCTH (hopMe 3epHa, Kak Ha puc. 11.6. Ecau pa3gennTs mokacarenbHOH K HOBEPXHOCTH TUIIEPOONHIECKHIT KOHYC, TO
PE3YIBTUPYIOIINH PO(IITH PE3KO YKaXkeT Ha ofuH KoHetl. C Apyroit CTOpPOHBI pa3IeNeH s, B3ATO oA Oolee INIOCKUM yroJIoM
TO moIMy4IHM (opMy sTiTIa, MoKazaHHas Ha puc. 11.7. Eme Gonee ManeHbKHe YIbI OyIyT IPOU3BOIHT INIAHETAPHBIC OPOHTHI,
kotopsle Kermtep BriepBbIe onmcan ¢ TEPMUHOM OBAJ.

Fig. 11.7 Different shapes produced at varying levels of a hyperbolic cone



Fig. 11.8 The making of a fish
Computer Generated Fish Shapes.

Vcnonb3ys COOTBETCTBYIOIIYIO KOMIBIOTEPHYIO IIPOrpaMMy , 9TO ObI OOBEIMHATD JaHHBIE U3 ABYX Pa3ieioB
TaHTCHIMAIBHBIX PA3/IEIOB Pa3IMIHON IMHPHHEI, HO ONMHAKOBOH JIMHEI, MOTYT OBITH CO3JaHBI OYCHB IOJO0HEIE PEIOBH
(opMEI, KoTOpBIe M300pakeHs! Ha puc. 11.8. Ty noka3aHsI YeTsIpe N300paKeHNUS IBYX PHIO CHETaHBIC aBTOPOM. JTO XOPOIIO
JIEMOHCTPHUPYET BO3MOKHOCTH JUISL IPHUPOJHOTO, HE eBKIIMIOBOTO AU3aifHa Pa3IMIHBIX alllapaToB U YCTPOICTB,
IPEIOCTABIAEMBIX MaTeMaTHIeckoi cucrtemor Inaropa-Kemepa, ¢ KoTopoit MOXKeT OBITh TOYHO PacCUUTaHa Tr00ast
KemaeMas popMa sTiIa.

12 CILTABHOM KEJIOB

B mpensiaymux maBax MBI Ha9any OOMbIIE y3HABATh O TIOBEACHUH BOABI H JUTS TOTO, YTOOBI IONYYHTS elle OonbIie
B ITABAHUHM IIPEIMETOB, MBI ceifuac pacCMOTPUM IIePBEIH KPYIHEIH mpoekT Bukropa Illaybeprepa, ycrenrHas GyHKOUS
KOTOPOTro ObljTa OCHOBAaHA Ha €ro PacTyIleM 3HaHUM O BOJE U €€ XapaKTepHOI CYIIHOCTH. DTO ObLT CIIABHON-TOTOK (KaHaw)
Ha peke CTepIHHT KOTOPBIi Haval CBOIO NIeITeIbHOCTh B KoHIIe 1923 rona.

Braromapst ero O0IbIION yHACTEIOBaHHO TIO0BH K JIeCy 1, KaK yUeHUK JIeCHHKa, B riepuox ¢ 1903 no 1914 . Bukrop
[laybeprep ObICTpO MpHOOpETa MHOTO 3HAHUH O JIece, JEMOHCTPHPOBAI CBOM 3HAHUS YIHBIIAS CTOPOXKIII, M OBICTPO BBIPOC U3
paHTa JIECHUKA JI0 JIECHUYETO, caMast BBICOKAs JOIDKHOCTD JUIS TeX, KTO He MIMeN aKaJeMHIecKoro 00pa3oBaHus B 00IacTi
JIecHOro X03s1iicTBa. Ero nmponBmkeHne Kak JTeCHUKA OBLIO MMPEepBaHO MO MPU3BIBY B apMHUIO, 9TOOBI cpaxarscs B [lepBoit
MHpOBOI1 BOIHE, B X0JIe KOTOPOI OH OBLT paHeH. B koHIle BOMHEI B Bo3pacTe 33 OH IPOIOIKII CBOIO Kapbepy, U B
OTHOCHTEIIFHO KOPOTKHII epHOJ] BPEMEHH, OH UMeTl ONPENENICHHYI0 PEMyTaliio, KOTopast IpHBeNa ero Ha ciryx0y B 1920
TOIy Ha OXOTHHYEM M JIECHOM 3aIlOBEHIKE MPHHAUIeKAIINI HeMenkoMy npuHIy Anonbg ny IllaymOypr - JIumme, use



ponosoe omecthe 65u10 B brokeOypre B Hmkneit Cakconnu. Kak y necHmuero B 00s3aHHOCTH BrKTOpa, OBII0 CMOTpETSH 32
91O 00LIMpPHOIT 0OnacTeio Ha bpronnentxan (ILBeituapust) B Ctupnunr, Bepxusis ABctpust.

Cpasy mocine BOHHBI SKOHOMIYIECKas CHTyallisl B TOOEXKJEHHBIX cTpaHaxX ABCTpHH U [epMaHIm OblIa 0COOEHHO
TpyrHOH. HecMoTpst Ha 3T0, HEKOTOPEIE M3 XOPOIIIO 00SCIIEYCHHBIX NONPEKHEMY CIUTAITH, YTO OHH MOTYT IIPOAOIDKATh KHUTh
KaK Ipexie, ¥ BepHyThcs K yacThIM OanketaM B MonTte-Kapio. [Ipuaiy Anonsd u ero HoBast Monozast JKeHa, IIpHHIecca
Omren (B nesuyectse bumodd-Koprxayc), He 6putn nckiroueHmeM. EIHHCTBEHHOM poOIeMoit ObLIO TO, YTO OHH CHITBHO
HPOUTPAJIACh, KOTOpast IPEAOCTABIIIIA IIPHHITY HEOTHOKpATHBIE 3aiIMBI C B MOMBITKE BEPHYTH JOJITHU TO, YTO OHA IOTEPsIIa.
EMHCTBEHHBIM CPEACTBOM MMEIOIIUECS B €T0 PACIOPSKEHNH, YTOOBI H30eKaTh OaHKPOTCTBA, MPOATh JPEBECHHY
HETPOHYTOH Ha OONBIINX yJacTKaX JEBCTBEHHBIX JICCOB HA MX UMYyIECTBE BploHHEHTXAl, HEKOTOPhIE U3 KOTOPEIX OBUTH B
OYCHB OTJAJEHHBIX PaliOHaX M TPYIHO HOCTYITHBIX MecTaxX. Kak BBIHTH U3 Takoi CIOXKHOMN CHTyarun?

Jlo u Bo Bpems ero paboTs! y npuHIa Anonbkga, Bukrop Illaydeprep paboran Haxg Au3aifHOM CILIABHBIX - JTOTKOB
JUIs O€30ITaCHOM TPAHCHIOPTHUPOBKH JIPEBECHHBI, HCIIONB3Ys CBOM 3HAHHS O €CTECTBCHHOM JBIYKCHUN BOIBI U TO, YTO OBLIO
HepeaHoe eMy OT JAaBHUX IIPEIKOB CBSI3aHO CO CIUIABOM JPEBECHHEI 110 pekaM. OH OBLT 04eHb 00ECIIOKOCH MOBPEKICHIEM
JIECOB U TTOTOKOB, CBA3aHHBIX C HOPMAJIBHOM CHCTEMOH JUTS BOCCTAHOBIICHHS HETOCTYITHBIX YIAaCTKOB, TaK KaK B T€ THH
OOBIYHBIM METOIOM TPAHCIIOPTUPOBKY OBLIO, YIABIIHE AEPEBbS U CBEXKECPyOIIeHBIC OpeBHA Opocany B Onmkaiimme
JIOCTYITHBIE PEUYIIKH, U B HaAEKE IIPU BBICOKOH BOJIE, YTO HEKOTOPHIE M3 HUX IPHIIIBIBYT K JIECOMMIBHOMY 3aBOIY
B TIPUTOTHOM K 00paboTke CoCTOSTHIH. JTa crucTeMa Oblia KpaiHe pacTOYHTeNbHa, MHOTO IIEHHOH APEBECHHBI HUKOTIA
He TIPHOBIBAJIO, 1 MHOTHE OpeBHA OBLTH HACTONBKO PACKOMIOUEHBI MOCIIE TSHKENIOTO TIEPEX0Ia, ITO OHU CTAHOBHIIHACH
Gecrione3HBIMU U HCIIONb30BAJIMCH TONBKO Ha Aposa. (puc. 12.1).

Hecxonbko pa3 Bukrop mpencTaBiisis CBOM IPOEKTHI COOCTBEHHHKAM, TONBKO YTO ObI HAAMEHHO C HACMEIIIKOH OBITH
OTBEPTHYTBHIMH, TIOTOMY YTO ITyTh JIOTKA ¥ paboTa ero MoTHOCTHIO TIPOTUBOPEYHI JIOKa3aHHOW THIAPABIMYECKOH TEOPUH H,
CIIeIOBATENBHO, HUKOT/IA He OyneT padorarh. B KoHIlE KOHIIOB, KaXKIBIH C JTFOOBIM XOPOLIMM aKaJIeMHIECKUM 00pa3oBaHUEM
3HAJI, 9YTO, B COOTBETCTBHHM C MPUHIUIIOM ApXHMe[a - JPEBUCHHA TsDKeIee BOABI - "TPy3HiIo” - He MOIIIH OBITH
TPaHCIIOPTUPOBAHBI BOJIOH, OHH IIPOCTO OITYCTSTCS Ha JTHO.

OueHb OTPE3BICHHON NTEPCHEKTUBONH BO3MOKHOTO OAaHKPOTCTBA U YCIIBIIIAB CIyXH O HEOOBIYHOM AU3aiHE CIIIABHOTO-
norka Bukropa laybeprepa, KHsDKHA TOONLTA K HEMY, YTOOBI BEISICHHTD, UTO Y3HATH C KAKOH YKOHOMHUEH MOYKHO OyIeT TOCTHY
HOPMaJIbHOH CTOMMOCTH IMEPEBO3KH Jieca KOTOpasi COCTaBIsLIa 12 NIMIITMHTOB 32 OJMH KyOUUECKHI METp, TIOTOMY KaK
CYLIECTBYIOT TIOTEPH, YKa3aHHbIE BBIIIE, JOJDKHBI OBITh MPUHATE BO BHUMaHKE. BUKTOp OTBETMII, 4TO pacXombl MOTYT OBITh
coKpareHsl 10 1 muiara 3a / M°, B TOM 9HCIe aMOPTH3ALIS 3aTPAT HA CTPOUTEIBCTBO, TIOTOMY UTO KayK10€ GPEBHO Gyier
MIPUXOAHTH B XOPOIeM cocTossHIH. [IprHIIecca cXBaTmiiach 3a HIEH.

Hecmorps Ha To, uT0 BHKTOp HE MMeN akaeMUUeCKOl KBATM(HUKAINN, OHA MTPEUIOKUIIA €My MTOAHSTH €0 JKaIOBaHHE B
TpPH pa3a, €CII OH CONNIACHTHCS IMTOCTPOHUTH €0 M TIOTIPOCHIIa MY)Ka JIaTh COIIacHe Ha €ro CTpOouTenbeTBO. OH cornmacmics,
TOBOPSI, UTO, XOTS OH OyIeT odeHb HEOOBITHBIM, €CITH BCE TIOWET XOPOIIO peraThcs (PMHAHCOBBIE MPOOIIEMBI, H3-32
Gombioro oxugaeMoro odbema. Ero cormacue, ObUTO € yI€TOM JBYX YCIOBHIA:

1. Kanan nomkeH OBITH IIOCTPOSH 3a cU4eT COOCTBEHHBIX CPEICTB BHUKTOpa 1 BCydae ero He (DYyHKIIMOHUPOBAHUS OH JIOJDKEH
OB TAKXKE 3aIUIATUTH 34 €0 CHOC,
2. Kanan nomxen nocrasiatsk He menee 1000 M TBEPIOH PEBECHHBI SKETHEBHO.

Bukrop ObUT paj IPUHATE BBI30B U Cpa3y JKe Haualach MOATOTOBKA K CTPOUTENBCTBY €0 IIePBOro KaHaia sl CIijIaBa.
310 OBLTO HE33I0NTO 10 TOTO, KOTa He ObIIO TOrOBOPEHHOCTH, B KOHEYHOM HTOTe IIPHUBIEKIO BHUMaHusT COOCTBEHHHKA Jieca U
WucrutyT ['inpasnuku u3 BeHckoM yHUBepCHTETa, KOTOPHIE OBLUTH BOSMYILEHBI TEM, YTO MOJIOJON BBICKOUKA JIECHHK, YIOCTOSH
TAKOTO BHITOJJHOTO KOHTPAKTa, KOTa OHU JOJDKHBI ObIITH OBITH MMPHU3BAHKI 32 MX OMBIT. Bee 3T0 OBLIO COBEPILIEHHO Oe3pacynHo U
JIOBOJILHO Hererno!

BMmecTo 0OBIYHBIX TIPSMOYTONIBHBIX WIIM TPAIEMBUAHBIX OCHOB KaHAIIOB, CIUIaBHOM -kaHan Lllaybeprepa momkeH ObLT
OBITh MOCTPOCH M3 JIEPEBA, CEUCHHE CITIABHOTO -KaHasia ObLI0 B JopMe siilia, WK, BEpHEee, MOIOBUHBI SHIICBUIHON (HOPMBI
(puc. 12.2 u 12.3- paxruuecku Gonee mo3HMH cripaBHO# -110T0K Ha Hoitbepre 1928), 1 310 10/mKHO paboTaTh B HAPYIIEHUH
O0IIMX YCTaHOBJIEHHBIX MPUHIMIIOB O0BIYHOM THAPaBIMKU. Korna oHM OBUTH TOTOBBI HAa9aTh CTPOUTEIHCTBO, TUNIOTHUKU
pabouwre cripocun Bukropa [1laydeprepa, riae oH gommkeH ObITh ocTpoeH. OH cka3ai UM, u3y4ath (HOpMy PeKH U JIOIUHBI, U
CIIEIOBATh 32 HUM KaK MOYKHO OJM>Ke, TIOTOMY YTO BOZIA HUKOTAA HE IIOOUT ABHUTaThCS IO MPSIMOI JIMHUH, a BCETa U3rH0asch B
e€ ecTeCTBEHHOM M3BIUIMCTOM ABM)KEHHH U IIPUMEPaM MPHUPOBI HY)KHO BCeTa CleoBaTh. [109ToMy, Kak B KOHEYHOM CUYETe Kak
OyleT MOCTPOeHa, OH MOCIEI0BaT KOHTYpaM aonuHb! (puc. 12.4, 12.5 u 12.6).

3a meHb 10 cradn 00beKTa B OKCIUTyaTalnio, BUKTOp pemw caenaTs npeaBapruTenbHbINA TECT MPOU3BOIUTENBHOCTH
notka. B3sin cBexee OpeBHO Oyka cpenHero paMepa, OHO OBLIO OMYIIEHO B JIOTOK M K CBOEMY Y)Kacy, OHO cela Ha Melnb, Ha
JTHO, TTOCJIC HECKOJIBKUX METPOB M HE JIBUTAJIaCh ¢ MecTa. D10 Oblila KaTacTpoda U UTO-TO TOMKHO ObLIO OBITH CIIENaHO
HEeMEJIJICHHO, 3aIlyCK CUCTEMBI Ha CIEAYIOIINI JeHb, M YTOOBI OHA yCTIeIHO ()YHKIMOHMpOoBaa. Pa3oraan cBoux pabounx
ot ce0s1, YTOOBI AaTh MIPOCTPAHCTBO ISl Pa3MBIIICHUH, BUKTOpP cell Ha KaMeHb, 4ToObl 001ymMaTh cuTyanuto.Korma on cen
TO MTOYYBCTBOBAJT YTO-TO MOM3ET IO €ro IITAHAMHU U BCKOYHJI, YTOOBI CXBATUTh YOETaloIIyIO KUBYIO 3Met0. CXBaTHB €€
ObICTpO, OpocHIT €€ B OCTPOCHHBIH OacCeiiH, ¢ KOTOPOTo MOCTYyIajia BoJia B JIOTOK U TIIe JOMKHBI ObLTH OBITH COOpaHbl OpeBHA
IUTSL CIUIaBa B OmpezeneHHoM jJotke. OH cTai HaOMonaTh Kak IUIBIBET 3Mesl Ha IPYTYI0 CTOPOHY, 3aaBasi BOIPOC, KaK OHA TaK
OBICTPO TUIBIBET, OH BAPYT MOHSI 0 €€ CB0e0OPa3HOM W3BMIIMCTHIM JBIKeHHH. [Iprpona BHOBE MpHIILIA K HEMY Ha TIOMOIIb.

JIBroKEeHMH 3Mer ObLIO MHAECTHIYHO MPOCTPAHCTBEHHON KPUBOM CITUpaIi U Kak ¢opma pora Kymy (mokaszan Ha
puc. 12.7). TTo3Bai cBOMX pabOTHUKOB, OH MPUKA3all CIIUTh PE3EPBHBIN OacCeiiH M yTOHyBIIee OpEBHO yOpaTh. 3aTeM OH A
¥M HHCTPYKIMH O TOM, KaK MPUKPENUTh TOHKHE IepEeBSHHbBIE PEUKM K N30THYTON CTEHKE KaHaja, Ha CTOPOHE JIOTKa, KOTOPbIE



Oymer nmeficTBOBaTh KaK Hape3hbl B OPY)KEHHOM CTBOJIE M 3aKPYJHBaTh BOMY JUIS BPAIICHHS IIPOTHB YacOBOH CTPEIIKH IIPH JIEBBIX
MOBOPOTaX CTOPOHBI U MO 4aCOBOW CTPEJIKE Ha MPaBbIX MOBOpoTax KaHaia (puc.12.8). Paboune npubuBaim BCIO HOUB C
o0emaHoi ABOIHOIT omtatol, pabora ObUTa 3aKOHYEHA K Hadally CIEHYIOMIETO YTpa, YCHEN! K BBOAY B SKCILTYaTaIlio K
TOP>KECTBEHHOMY OTKPBITHIO.

Ha 310 3HaMeHaTensHOe COOBITHE JOKHO OBUIO OBITH C YIaCTHEM MPHHIA U IIPUHIECCHI, ITTABHBIM YHOTHOMEIEHBIM I10
JlecHOMY XO3SICTBY 1 KOTMYECTBOM THIPABIMIECKUX CIIEINATHNCTOB U SKCIepToB. Hu uTo He momermano OBl MOCIeTHIM
MIOCETUTH MEPOIIPUSATHE, TAK KaK X CAMbIM 3aBETHBIM JKeITaHHEM OBLIO, YTOOBI HIMETh BO3MOKHOCTD ITyOJIMYHO BBICKA3aTh
Kyday npespenuii lllaybeprepy 1 3acBHIETEIHCTBOBATh €T0 YHIDKECHHE.

ITepBBIM ITYHKTOM ITOBECTKH JHsI OBLTO 3anonHenne 18 Merporo mIyOuHOI yaepKuBaromero 6acceifna. 1o OBLT HOBBII
J3aifH ¥ OCMOTPEB HKCIIEPTHI COWIN €r0 CTPOUTEHCTBO CIHIIKOM XITHOKHAM M CTEHBI CIIUIIIKOM TOHKAMH, YTOOBI BEIIEPKATh
JTaBJICHUS HATIONMHEH. BIKTOp 3aBEpHIT MX, YTO OHU OBLIH TOCTAaTOYHO KPEIKMMH H, HTHOPHUPYS MX PE3KHE BBICKA3BIBAHNUS 3
CBOIO OE301aCHOCTb, ITOMIEN BHU3 K CEPEANHE CTEHBI, HAPOTHB T BOJa OYIEeT BXOOUTH, B TO JKE BPEMS €ro MO3BaIU K
coOpasmIelicss KOMIIAHHH, YTO, €CIIH OH ObLT OBI HEMpaB, TOra 110 KpaiHe Mepe MUp H30aBUThCSA OT eIlie ONHOTo Aypaka. Ecmu
OBI OHM CUHTAIIH €TO 3KCIECHTPUIHBIM H IIPEXIe, SKCIIEPTHI OBLIN YBEPEHBI, YTO OH CTall ICHXWIECKH PACCTPOCHHBIM, KOIIa Ha
UX YTOBOPHI BEPHYTBCS OH BBICTPEIIIIIHN H3 CBOETO OXOTHIYETO PY)KbSI BBO3IYX.

310 OBLI YCIIOBHBIA CHTHAI, YTOOBI OTKPHITH IILTIO3BI HA Ooee BBICOKOI mioTiHe. Chenas 3To, OH CTOSUT U CMOTPEN
BHH3 Ha CTEHyY, Kak 6 MeTpOBasi CTeHa MYTHOH BOJIbI, IIOTHOM IITaBAfOIINX OOJIOMKOB M XJIBIHYIIA B 0acCeifH ¢ Jpyroif CTOpPOHEI.
HecmoTpst Ha TONKAIOIIYIO MOIIb BOITHEI, BOTHYIOIINI BOXOBOPOT, CTEHBI AEPXKAITHUCh U OacCeHH MOCTENEHHO 3aMOTHMIICS.

OT MOCNeayIonIero CTaTHIECKOro paciyeTa ObUIO YCTAaHOBIICHO, YTO OH OBLI IOCTPOeH B 12 pa3 Ooree CHITbHEE, YeM 3TO
0b110 HEOOXOAMMO. DKCIEPTHI OBIIH OMIETIOMIICHBI M CIPOCIUIIH, KaK OH K 3TOMY IIPHUIIEN, YTO OBI CTPOUTH €0 B 3TOH 0COOO0H,
KOHKpPETHOH, (hopme. OH OTBETIUT OYCHB JIYKaBO, YTO OH IOy (JOPMY OT stiilia OOBIKHOBEHHOTO IBIILICHKA TO, 9TO OH
3HAJI, a YKCIEPTHI He UMEIH MOHATHUS, OBUIO TO, UTO KOT/Ia IIEPBHIH IIPUTOK BOIBI BOIIEI B OacceiiH, OH OyneT MUpKYITHpOBaTh,
3aBHUXPSATBCS y OCHOBaHMS U 110 60kam (puc. 12.9). Bce mortoku BCTpETATCs B LIEHTPE, I7ie OHU CTOIKHYTHCS 1 OT/a4a Moiaer
B TIPOTHBOIOIOKHOM HAIIPABIICHUH, CO3ACT TeM CaMbIM IIPOTHBOIIOIOKHEIH BCILUIECK BOIBI, KOTOPBIi Oyner
MPOTUBOAEHCTBOBATH NMITYITbCY HAaJIBUTAIOIICHCS BONBI 1 YMEHBIIIHUT Pa3pyIINTeIbHOE JaBICHHE HA CTECHY.
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Fig. 12.1 Wasteful, conventional method of transporting logs
Puc 12.1



*2 12.2 Building of Neuberg log flume




Fig. 125 &6 The carefully engineered log flume
Puc 125 & 12.6

Bce 310 3apaboraino ¢ GObIIM YIUBIEHHEM H, HECOMHEHHO, OIPENEIICHHO HEe CKBIpast OTOPUCHIE B HEKOTOPBIX KPyTax,
IPUIIO BpeMs, YTOOBI IIPOBEPHTH HEIOCPEICTBEHHO KaHAI-JIOTOK. Korna Bee OBII0 TOTOBO, ILTIO3HEIE BOPOTA KaHANA OBLTH
OTKPBITHI ¥ OTHPABUIN OpPEBHA B YCThE ITOTO MTOIOBHHHO-SIHIIEBUAHOrO KaHana. OIHO o4eHb 6onbaroe OpeBHO OyKa OTIPABIITH
HIepBEIM M HECKOIBKO OpeBeH, Ha IONITYTH B KaHAJIE BAPYT 3aKallo, M BOZa Hadalla HaITHPaTh 10331 ero. XoTd Bce CMOTPEIH,
3aTaWB JbIXaHUE, BHE3AITHO C TPOMKIM OyTbKAFOIIIMM 3BYKOM MPOIILIO BIIEPE H IIOMIEN BOKPYT IEPBOro MoBOpoTa. OCTanbHbIE
npyrue OpeBHa CIEIOBAIH, MPOXOMIIIH JIETKO BHU3 O JOTKY, YIEP KUBAsCh OT CTOPOH IIPH OBOPOTAX IPOJOIEHBIMA
BUXPSIMH IIPOM3BENICHHBIME peHKaMH Hape30B, Kak MoKa3aHo Ha puc. 12.8.

ITporus Bcex ohHIMANBHEIX OKHJAHUH, B IIEPBEIH Jke IeHb PAOOTHI OH JJOKA3all CBOKO 3HAYNMOCTD U (haKTHIECKU
nocrasun 1 600 kybomeTpoB apeBecHHBI Ha 3aBoA 1 Bukropy Illaydeprepy 3amratumm. B Boctopre or ycmexa, u He B
COCTOSIHMH TIOBBICUTB €r0 B 0/DKHOCTH JlecHoro ynpasisttoiero (“Forstmeister) B csi3u ¢ sspoctHoit Onmo3uimu
JIECHOTO YMHOBHHYECTBA, NPUHI Harpaaui Bukrop tutynom "Wildmeister” niu "TIpuponssiit Yipasnstoiuuii * 3a ero
yemnust. [lozxe, Buxrop Ilaydeprep coxaner o ToM JHE, KOTJa OH IMMOCTPOMII CIUTABHOW-JIOTOK, ITOTOMY 4TO XaTHoCTh [IpuHia
u [IpuHIeccs! Obl1a HEHACKITHOHN U, BMECTO JKU3HECTIOCOOHOM, SKOHOMIIECKOH 3aTOTOBKU IPEBECHUHEI, KOTOPYIO OH
IpenBUeN, Lenast o0IacTk Jieca OblIa MOTYHCTYIO BBIpyOIeHa. [Tocie BEIpaxeHHs CBOETO OTBPAIIEHHS K KOPOIEBCKOH
mape, OH IOJaJl B OTCTaBKy M OBLI YBOJICH B YCKOPEHHOM IOpsiKe Oe3 YILIaThI KaTOBAHHS.

KakuM 00pa3oM paboTaeT CHaaBHOM -TOTOK, 3aKIF0YaeTcs B clexyronieM: Boma i joTka Obliia mepBOHAa4aIbHO
B31Ta B ITyOOKOM yIEp>KUBacMOM OacceifHe, MMTaeMOM CMEXHBIM IIOTOK. B 3ToM BOmOXpaHMIHIIE BOIA IIOCTEIIEHHO
OTCTaMBallach U paccianBaiach 110 TeMIIEpaType U IIOTHOCTH, XOJIOAHAs Bojia, Haxoauiack Ha jue (puc. 12.10a). Bona ¢
Pa3IMYHOM TeMIIEpaTypol 3aTeM pa3eiislach Ha pa3IMdHbIe YPOBHU B Pe3€pBYyape, B YACTHOCTH, C HU3KOH TeMIlepaTypoi
Boxsl +4 ° C, u 1o0aBiIsiiaachk B JIOTOK.

Ceifgac 3To U3BECTHBIH (haKT, 4TO BOZA C PA3TMIHOM TEMIIEPaTypoOi Cpa3y He CMEIINBACTCS U, ICHCTBUTENBHO, Aa
¥ BO MHOTHX CIy9asiX, ¥ IPH JOCTATOYHO JUINTETFHOM BpeMeHN. Ha ocHoBe mpuHIMIa ApxnuMerna ciemyeT, Oonee MIOTHBIH
MIOTOK OIPEIENICHHO JIETKE, TIOCPECTBOM IIPOM3BOICTBA MPONOIBHBIX BUXPEH, YIIOMSHYTHIX paHee, IHHCTBEHHOE MECTO IS
Ooree TIIOTHOH BOABI B CEpeIHHE, BCE MEHee IIOTHBIC CIIOH FUIH NIPSDKY M3 HUTEH BOIBI MeHee IIIOTHBIE cHapyxH. [Tockombky
TeMIIepaTypa BOAHI B IIEHTPAIBHOM SApe MPOIONBHBIX BUXpelt Ooee XOMOTHOMH, e€ TToToK OB Oortee OBICTPBIM U Oontee
TUTACTHYHBIM; TTOBBIIICHHE TEMIEPaTypsl BOABL, C JPYroif CTOPOHBI, YBETHUMBACTCS XaOTHIHYIO TypOYIEHTHOCTb.
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Fig. 12.13 lllustrations from Schauberger’s patent application

Puc 12.13

XoTs HEeT HU KaKnX (DaKTHUECKH AeTasell I CO3AaHIs BUXPS, 3IEMEHTHI CYIIECTBYIOT JISI JIOTKOB IIOCTPOEHO MO3XKe,
KpoMe Hape30B peifku, 3To Hanbolee BEpOsTHO, YTO, KOTIa BoJa OblIa BIIEPBEIC BBEICHA B KaHAT U3 YIESPKHUBAIOIIETO IS
orcranBaHus OacceiiHa, oHa ObliIa BBeJieHa B cicTeMy rokacarenbHo (puc. 12.10 6). TTockonbKy LeHTpaabHOE SAPO BOBI
mepeMernaeTcs ObICTpee, 4eM BHEIIHIE CIIOH, OHA CO3/ajla 00/IacTh BCACBHIBAHMS Iepe] OpeBHOM, 0COOEHHO "Tpy3mio”, u
3aKpyduBaiia 3T OpeBHa BMecte ¢ Heii (puc. 12.11). BpeBHa camu He Kacallich CTCHOK, M HH IPEBECHHA, HU JIOTOK HE ObLIH HU
KOTJIa TIOBPEKICHBL

IMeprnogmaeckn, 9TOOBI COXPAHUTH SHEPTHIO BOIBI, HEMHOTO BOJIBI CIIMBAIOCH U 3aMEHSIIH CBEXei, Ooee XOmoaHoi
"3HepreTUuecKoi Bomoi'", M3 OypHBIX IIOTOKOB MIIM CMEXHBIX porHNKOB. Bukrop Illaybeprep 3Ha1, UTO, KOraa Boga
HarpeBaeTcs JOOIPEIEICHHON CTEIeHH, OHA TepsIeT CIIOCOOHOCTD MIEPEHOCUTS, €€ ITOIBEMHYIO CHITY X CBOIO SHEPTHIO JUIS
nepeMeIIeHns Marepranos. [1o3ToMy oHa qomkHA OBbUTa OBITH IO HANPSDKEHUEM ¢ XOIOoqHOH Boxoil. 1o sTomy Gonee Temmyro
BOJLY CJIMBAJIH IIPOYb U O0JIEe XOIMOHYIO BOY IOUTMBAJIM, BEPOSTHO, TOKACATEIBHO CHOBA (KaK MOKa3aHO
Ha puc. 12.12a u 12b). DM nomgaepKuBaeTCst CIOUCTBI BUXPEBOM IIOTOK, ABMKCHHS, BCETO BOIHOTO TENA.



C KaKoH CTEHHBIO 3TH JIOTKH paboTaly B HOYHOE BpeMs He H3BecTHO. TeM He MeHee, paHO yTpoM, KOrza o0mast
Temneparypa Boxs! Mexy +9 © C n +10 ° C 6peBHO fepeBa CITycKanoch 3a 29 MUHYT, TOKPHIBAJ PACCTOSHUE B 2 KM Ha JIOTKE
Hoy6epr na Illtefipmapk. B nonnens, xorna temmeparypa Bogsl cocrasisieT or +13 ° C mo +15 °C OpeBHy nepeBa
TpeboBanock 40 MHUHYT, 9TOOBI IPOITYTHIIECTBOPATH HA TAaKOE K€ PACCTOSHUH IIPH MTPOYNX PABHEIX yCIoBUAX. He Moxer
OBITh HUKAKHX COMHEHHH, 4T0 BHKTOp 3HAI, YTO IMPOIMyCKHAst CIIOCOOHOCTD M CKOPOCTH IOTOKA BOIBI M3MEHSETCS B
3aBHCHMOCTH OT BPEMEHH CyTOK H CE30HA, IIOTOMY YTO €0 IIPEIKH BCEra CIUIABILUIH IPEBECHHY BO BPEMsI XOIIOAHOH HOUH B
MOTHOIYHUE 3UMOH, KOIa Bofa ObIIa caMOM ITOTHOM.

Bcerna n3o0perarebHbIH 1 JKeTaoIIIi IIPOBEPUTH CBOIO TEOPHIO Jaliee, HCIONb3Ys TOT 5K CaMbli IIPUHITHI,

Buxkrop Ilaybeprep pa3zpaborai cruiaBHOW-JIOTOK, CIOCOOHBIH HECTH elle Oonblire OpeBHa, KOTOpbIe ObUTH CHAOKEHbIS
caJa3KaMH W3 PeIIbC, YTOOBI B3ATh JNOIOMHUTENEHBIA BEC TSHKENOH APeBeCHHE!. 31ech OblIa pa3HUIa B IIEPOXOBATOCTH
MOBEPXHOCTH CTCHOK KaHasla. B BepXHeif yacTh, HaJl pelnbcaMH, CTEHBI OBLTH Ooree TPYOBIMH a HIDKE UX TTAIKUM, YTO
MO3BOJISIET Teub Oorree OBICTPOMY ITOTOKY BHU3Y, TaK 9TO €CIIH OPEBHO MMEIT TeHICHIUIO K 3aTOpy; OPEeBHO MOIIIO OBITH
BEITSIHYTO BIepes Oomee OBICTPBIM IMOTOKOM XOIIOTHON BOIBI oA HUM. Puc. 12.13 moka3pIBaeT 3amaTeHTOBAaHHBI MEXaHI3M
s1o0rO NIOTKA'.

B nenom Bukrop 1llaybeprep mocTpori ceMHAIIATh TAKUX KAaHAIOB B Pa3IIMYHBIX dacTAX Yexun, YexocIoBakuy,
Benrpun, bonrapuu u Pymbrany, Bee 13 KOTOPBIX paboTaly MPEKPacHO U OCTAaBAIHCH B pa0OIeM COCTOSHHH B TCUCHHUE
npumepHo 20rer. JIpeBecrHa, U3 KOTOPOiT OHM OBUTH CHeTaHbl, He OyIeT THATB M3-3a BOMBI, MCKyCCTBEHHO BEI3BAHHOM, HO TeM
HE MEHee, eCTECTBEHHOH (opMBI IBIDKeHMs. Kak 310 mponcxoquT OymyT paccka3aHo B TaBe 15, Kacaromiecs BOJOCHA0KEHH.

Ilpumeuanue

1. ABcrpwmiickuit mareHT N0.122144, 10 anpens 1931 rona.

13 JMHAMHUKA ITIOTOKA

13.1 Temnepamypnuiit I paouenm ¢ meuenue Ilomoka

TeMnepaTypHBIii TpaJIueHTa B IBIKYILEHCS BOIE HTPAET PELIAIONIYIO POb | B €€ NBIDKEHHHU TaK M B KOH(PHUTYpauu

e€ ToToKa. DTO BaykHEHIIHI (pakTop, OXOKe, OBLIT MOITHOCTHIO MOTEPSTH B OOBIYHOM PEYHOM YIPABICHUH, H UCTOPHUYECKH, U 10
cell ieHb. JleficTBUTENBHO CTaHIAPTHBIE METO/IBI PETYIIMPOBAHMS M CIIPaBJICHUs KaHaNa, IPUHIMAas BO BHIMaHHUE, KaK 3TO
JieTiaeTcest IMPOCTO ¢ MEXaHMYECKOW TOUKY 3pEHHS, TONBKO HaHecs yIiepOa BOAHBIM apTepHsIM U CIOCOOCTBYIOT BCe OONbIIEMY
yepOy 1 pacxombl Ha TEXHHIECKOE 00CTY)KHBAaHHE UX pycIa.

CrangapTHasi peqHasi HH)KeHepHasl IPaKTHKa BCErIa MBITAETCS PETYINPOBATh PEKy TIOCPEICTBOM OeperoB peKu
WU IPYTIMH UCKYCCTBEHHBIM YACPKHUBAIOIIUMY CTPYKTYpaMH ITOTOKA, HUKOTZIA He ITyTeM PEOPTaHu3alii TOTOKA
cOOCTBEHHOH SHepruy BofbI, K Kotopele Buxrop Illaybeprep pe3ko KpUTHKYeT:



"Il perynupoBaHKs BOAHOI'O IIyTH € IIOMOIIBIO OEperoB peKH, 03HaYaeT MOUCTUHHE O0pOThCs ¢ IpHIMHOI dddekrTa. ... OHa
HE MOXET M He JOJDKHO OBITH 3a7adeil peuHbIX HIKEHEPOB HCTIpaBUTH Ipuponry, Hapymas e€. Ckopee BCEero Bo BCEX IOTOKAX,
TpeOyIOMINX PETYIUPOBAHMUS, €T0 padoTa TOKHA COCTOSTH B TOM , UTO OBI Hcclie1oBaTh [IpupoqHbIe Mporiecchl, HACKOIBKO 3TO
BO3MOXKHO, U IOJPaXkaThb mpuMepaM, KoTopsIM [Ipupoza obecrneunBaeT myTh 310pOBOrO IOTOKa ... Kaxknoe HapylieHue, 3aMeTuM ,
OTpakaeTcs Ha mpecTynHuKe (Ha TOM KTO Hapyminia 3aKoHbI [Ipupossr). ... Kak B 3aBHCHMOTCH OT MPUPOIHOTO TPaJHEHTA
BOJa OITYCKacTCA BHU3, OHA OCIACT 3TO B COOTBECTCTBUU C BEIMYaUIIIAM BHYTPCHHUM 3aKOHOM, MOIITHOCTH KOTOPOT'O HAIIN 3KCIICPTHI
TI0 TUAPABINKE HUKAK HE MOT'YT IIOHATG. ... Bonpmee komnuecTBO WHXXCHCPOB CTPEMUTCA HAIIPABUTH BOIIHLII\/’I KaHall, 0 Iyxe
KOTOpOr'O U I'/I¢ OH CefYac, HaXOAUTCS €Il¢ HEBEKECTBEHHB], KOTOPHIC HAIIPABIIIOT 10 CAMOMY KpaT4alllieMy MapIIPyTy U CAMbIM
KOPOTKHAM MapIIpyTOM K MOPIO, YeM OOJIbIIC B IOTOKE BOBI BECUT B HETIOJABIKHBIX ITOBOPOTAX, TEM JONbIIE €€ MyTh U BOzIa
CTaHOBHTHCS Xyxe. ™

B cBere 3t10T0, eciu pu3nUecKui (hakTop TEMIIEpaTyphl B OoJiee HECYIIECTBEHHbIE BETMYMHBI BPOXKICHHBIX SHEPTHil
BOJIBI HE IPUHUMAIOTCS BO BHUMAHKE, HU OMH U3 HEXKCHEPHBIX IIPOSKTOB HA peKaxX HUKOIAA He OyleT IOIHOCTBIO YCIEITHbIM
U BO MHOTHX CIIy4asix OyIeT COBEpIICHHO BPEIHBIM, TaK KaK IMEHHO 9TH OY€Hb TOHKHE Pa3IIHIHs B TEMIIEPAType 3aBHCHT
aKKypaTHOE BOLOOTBeICHUE. VI3MeHeHne B TeMIlepaType BOIHOIO Tela B 1IEIOM U B €€ pa3IHuuHbIX YaCTAX HACTONBKO TOHKUE,
Jexarue, Bo3MoxHo, B mpezenax ot 0,1 ° C mo 2,0 ° C, 910 coBpeMeHHBIC HHXKEHEPHI 10 THAPABINKHA HUKOTA He 00palaim
HH MaJIeHIIero BHUMaHus Ha HUX. Boree Toro, oHM 0OBIYHO CIMTAIOT TEMIIEPaTypy BOJBI KaK HEe BAXKHOE 3HAUYCHUE, HU
OTHOCAIINMYCS HH K (popMe ITOTOKa, HU K €r0 SHEPTUH.

Ot HeOONBIINE, HO PEMIAIONIIE U BAKHBIC PA3JIMYIs B TEMIICPAType BOABI II03TOMY HUKOITIA HE BKIIOUAIOTCS HH B

KaKWe THApaBIMYecKre pacdeTsl. Hu uto, KaskeTcs, H3MEHIIOCh, KOT/a 51 0OHAPYKIII B CBOEM KPaTKOM O0CY)KIEHHH C
npodeccopom xxoHom ®. KeHHenn omicaHHbIX B I1aBe 8. Y 3TOTO yIYIIEHHS UMIOTCS KaTaCTPO(PUIECKHE TTOCTEACTBHSI
HE TOITBKO JUISL JTEOZSH, *KUBYIINX PSIIOM C PEKaMH €CTECTBEHHO OTPETyIHPOBAHHBIMY, HO H JUTS O0IIETro KJIMMara U Ka9eCTBO
caMoi BOIBL.

- g

r — - G
—TE = Negative Temperature Gradient : +TG6 = Positive Temperature Gradient

Puc. 13.1 YepenoBaHue OTIOKEHNS 1 YHCTKA (COCKpebaHue ocaaka )



1. ITotox oT A k B mpoucxonut ox oTprIaTenbHBIM TEMIIEPaTypPHBIM I'PaJHSHTOM B KOTOPOM Bofia Bee Oolee U Ooliee HarpeBaeTcest

U HaYMHAET OT/aBaTh CBOH B3BEIICHHBIC YACTHI(B, B OCA/IOK.

2. MakcuManbHOe ocax/IeHHE IIPOUCXOAUT IIpH B, a Taxoke monoskeHne HanMEHbIIEH TOABEMHOH CHIIBL

3. HaxoruieHne ocaikoB, 3/1eCh 3aCTaBILIIOT BOY YACPXKUBATh B ce0€ YaCTUIIBI, IPUBOJS K BOJOBOPOTY C IIOLEPEIHBIM TOPH30HTAIBHO
PACIIONIOKEHHBIM BHXPEM, PACIONIOKEHHOMY cpa3y jke BHU3 [0 TeUeHHIO oT B.

4. Cpa3y nocne B, D nimu F oTux BUXpeil He TOIbKO OXJIaXKIal0T BOLY, HO BTSATHBAIOT MaTepHalbHbIC IIACTHIIBI PyciIa, 00pa3yst BEIOOUHBL.

5. B pe3ynbTaTte 9TOro BUXpEBOro OXJIaXICHUS IeHCTBUEM TeMIepaTypHOro rpajguenta ot B 1o C cranoButes

TIOJIOXKHTENIBHBIM M 0CaJOK IIEPEHOCHTHCS M He BBINaaeT BBHIE MiIa. BhiaieHIe 9acTHI] HOCTeNIeHHO IIPOUCXOAUT IIPH OTPHLATEILHOM Havae
TEeMIIepaTypHOro rpaguenTa Ha C cTaHOBUTCS O0llee HHTCHCHBHBIM.

6. DTO IPUBOMUT K aHATOIMYHOM cuTyanuu B D, mpoucxonsmero B B.

VcrpaBiieHHe 3TOr0 HEeXeNaTeIbHOTO SBICHHS MOXKET OBITh JOCTUTHYTO 3a CYET 00EeCIICUEeHNUs PACIINPEH s 9TOT0 YepeJoBaHUs Ha Ooliee JIMHHEIE
PACCTOSIHUS IIOCPEACTBAM O00BEUHECHHSI COOTBETCTBYIONINX BHYTPEHHUX CTPYKTYP YIPABICHHS IOTOKOM.

Buxkrop Ilaybeprep, ¢ Ipyroi CTOpOHBI, paccMaTpHBall 3TH (HAKTOPEI, CYIIECTBEHHBIMI H a0COMIOBHO BaYKHBIMU
1 COBEPIICHHO HEOOXOAMMBIMHU, YTOOBI PAllMOHATIBHO HCIIONB30BaTh [IprponHbie BOMHBIE pecypchl. OH KaTerOpHIecKH
3asBIISLT, YTO HU KaKoe PETYIUPOBAHNUS HE MOKET OBITH YCIICIITHBIM, €CJIM OHO He TIPUHSUIO BO BHUMAaHHe, TaK KaK OHO 3aBUCHT
OT TEMITEPATYPBI BOIBI U TEMIIEPATYPHOIO IPAIUCHTa, IPEUMYIIECCTBEHHO aKTHBHOTO BOJb ¢€ IBIKCHUS, YIAIUT JIH PEKA HIIH
YHECET, WITH TIOABUTHCSI OCOMOK (HIT).

B ecTecTBEHHBIX YCIIOBHSIX, KOTIa BOIA CHIUXKACTCS [0 TPAJIUCHTY; ¢€ TCUCHHE 3aBUCUT OT €CTECTBCHHBIX

MOCIIEIOBATEFHOCTEH HONOKUTEIBHBIX M OTPULIATEIBHBIX TEMIIEPATYPHBIX TPAIHEHTOB, TaK KaK B IIPOLECCE TCUCHWSI, BOAA
PUTMHYHO HarpeBaeTCst ¥ OCThIBAET. TO HACKOIBKO OHA HArPEBACTCSI, TOMMETHM, 3aBUCHUT CTEIICHb TPEHUSI C PYCIIOM
PEKH, BHEIIHEH TeMIIEPATyphl U CTEIIEHBIO, B KOTOPOI BOIA HAXOMUTHCS 1o/ mpsiMbiMu COTHEIHBIMHE JTydaMu. JIist 5Toro
TpebyeTcst TONBKO CHIO-MUHYTHOE H3MEHEHHE B TEMIICPATyPE BOJIBI, YTOOBI IOMHSATh, TPAHCIIOPTHPOBATh HJIM 3aWITUTh, H
STOT THII M TIPOAOKUTEIHFHOCTD PE00IIa[at0IIero TeMIIEPATypPHOIO IPaIHeHTa, KOTOPHIi OMPENEISIET TO, YTO MPOMCXOIHT U
Kak Joro. OTpHIaTebHbINA TeMIIEPATYPHBIN IPAUCHT BBI3BIBACT OTIIOMKCHHE OCA/IKa, B TO BPEMsI KaK MOIOKUTEIBHBIN
TeMIIEPaTyPHBIA PaUEHT 00CCIICUMBACT €r0 yIaneHne. Beck 3TOT Ipoiecc MOXKET CTaTh OYCHB TSHKEIBIM, YXYIILICHBIM,
€CIM TeMIIEPATYPHBIC IPaIUCHThI YEPESAYIOTCS CIUIIKOM BHE3AITHO HITH PE3KO.

Ha puc. 13.1, Hanpumep, ot A 1o B temmieparypHslii rpagueHT orpunarensHeiil. Ot A 1o B Boma mocreneHHo
HArpeBaeTcs U B MPOLIECCE HE B COCTOSIHUY COXPAHUTH 0CAJ0K BO B3BELICHHOM COCTOSIHHH, M OHH ITOCTOSIHHO H/YT B OCAJIOK,
Tak Kak BOJIa CTAHOBUTCS Gosiee Terioi. B 30me B, 30He MakCHMaIbHOTO OCaKIE€HMs, HAKOIUIEHHBINH MaTeprall CO3aeT
neperaj KOTOPbIi, B CBOIO O4EpElb, CO3MaeT TOPHU30HTAIBHBIN BUXPh Oappeiib cpasy e BHU3 M0 TCUCHUIO. DTOT BUXPb,
OXJIAJKIaeT BOAY H, ClieZioBaTesbHO, oT B 1o C TemmeparypHBIil rpaiieHT CTAHOBHUTCS MOMOKHUTENbHBIM. OCaIoK ere
pa3 nogumaercs u neperocutbest. [locne moctmkerns C, 3 (et BIUsSHUS MOM0KUTEIFHOIO TEMIIEPATYPHOTO TPaIieHTa
CMEHSICTCSl HA OTPHIIATEIFHBIM SKBHBAJICHTOM M B3BCIIICHHBIC BELICCTBA CHOBA BBIMA/IAIOT, JOCTUTHYB MakCuMyMa B 30He D.

OTH MyNbCaMU WK YE€PEAOBAHUE MOKHO CPABHUTH C JIBIXAHHUEM; - TOJIOKHUTEIbHbINA TeMICPATypPHBII
TPaIeHT NPEACTABISIETCS BAOXOM (IBIXaHHEM BHYTPB), MOMIOIICHHIE, COOMpPAOIee MaTepUaibHBIN — COOMpAFOIee BIKCHHUE,
a OTPHILATENIBHBINA TeMIEPATYPHBIN IPAIUCHT IPEACTABIISETCS BBIIOXOM, [7Ie SHEPIUYHO IPEBPAIIACTCS B MATEPHIO
BBIJIBIXa€MOU U3 CUCTEMBI, OCAJI0K.

Takum 00pa3oM CTAHOBUTCS SICHO, LISl TOTO YTO ObI €CTECTBEHHO PETYIIUPOBATH PEKY, H YIOBICTBOPHTEIBHO,

B&KHO IPHHSTH BO BHUMAHUE TEMIIEPATYPHBIC IPAJUCHTHI, HX IIEPEMEHHYIO OCICIOBATEIBHOCTD. J{JIs TOro 4T00BI
YMEHBIIUTH K MUHIMYMY OTACHOCTH HABOAHEHHS, TI09TOMY OYEBH/IHO, YTO YEM AOJBIIC 10 POIOKHTEIEHOCTH OyIeT
COXPaHSATHCS TTONOKUTEIBHBIN TeMIIEPATYPHBIH TPAJANEHT, TEM MEHBIIIE BEPOSTHOCTH OT HABOTHEHHMH, TaK Kak Oymer
TIPOMCXOIHTE JIMIITh HE3HAYMTETBHBIE OTIOKEHHUS OcaIKa - uia.
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ITponomKUTETEHOCT TONOXKUTEIFHOTO TEMIIEPaTypHOTO TPpaieHTa MOXKET OBITh IIPOIJICHA MM OHA MOXKET
OBITH BOCCO3/IaHA B CITydae HEOOXOJUMOCTH YETHIPMSI OCHOBHBIMH CITOCOOAMI:
1. 3aTeMHEHHE PEKH ITOACATKOH AEPEBBEB.
2. CTpoHTenbCTBA HAATIEKAIUM 00pa3oM CINTaHMPOBAHHBIX IIOTHH, B KOTOPBIX TEMIIepaTypa pa3rpy3Kd MOXKET TTOAXOIHUTh
JUIS Ipeo0Iagaroel TeMIepaTypsl BO3MyXa M HOHIDKEHHE TeMIIEPaTyphl BOJBI HIDKE MO TEUCHUIO.
3. YcTaHOBKOH yCTPOIHCTB OTKIIOHSIOIINX MOTOK, KOTOPBIE MPSMO# ITOTOK BOJBI HAITPABIISIOT K EHTPY PEKH M OJHOBPEMEHHO
CTAHOBSTHCS MIPUYUHOM CO3MAHMS OXJIAXIAOIIETO IPOJOTEHOTO BUXPS, BUXPEH.
4. YcTaHOBKOH "IHEPTeTHIECKUX TeN', B PyCIIe PEKH, KOTOPBIE OKUBAT BOJY, BBI3BIBAsI 00pa30BaHUS ITPONOTBHEIX BUXPEH.

ITyrkr Nel: 310 0COOCHHO BayKHO Ha IIOBOPOTAX PEK, IIe TPEHHUE H, CIEN0BATENEHO, TSHICHIMN K HATPEBAHHUIO CaMble
Oonbmme. 31ech JOMKHBI OBITH BEICAXKEHBI BUIBI IPEBECHHEI, Y KOTOPBIX BBICOKAs! CKOPOCTH HCIapeHus. B mporecce
HCHapeHns COK B IepeBe OXJIAXKAACTCA U, TAK KaK KOPHHU Pa3pOCTAIOTCS TIOM PYCIIOM PEKH STOT OXJIaxAaroutnii a¢dexr
pacrpocTpaHsieTcs TAKXKe Ha PyclIo U Ha BOxy. JlepeBo, HeHCTBYeT Kak XOMOMIIbHAK. KiTFoueBbIMH (haKTOpaMu 371eCh ¢ TOUKH
3peHHs PAI[OHATBHOTO HCIIOIB30BaHNUS 3¢MEIIBHBIX M BOJHBIX PECYPCOB, BO-TICPBHIX, HUKOT/IA HE BRIPYOATh JIeC C
Oeperos pek. [JleficTBuTenbHO mosica aepeBbes 1o MeHbmreit Mepe or 500 1o 1000 MeTpoB B KaX Y0 CTOPOHY JOKHEI
OBITH HAaIPaBJIEHO BJIOJb BCEX PEUHBIX OEPEroB IS 3MOPOBbS peKu. Pexw, mporekaronye mo moisiM, OSCIIONHOMN CeNbCKOM
MECTHOCTH JIOJDKHBI OBITH OBTOPHO 3acallleHsbl JiecoM (Kak Moka3aHo Ha puc. 13.2), ¢ TeM 4ToObl BOCCTAHOBUTH 310POBbIE
YCIIOBHS ITOTOKA, BOCCTAHOBIICHNE ITUTATENBHBIX BEIIECTB U IIONOTHEHUE TPYHTOBBIX BO B €€ OKPECTHOCTSIX.

ITyrkr Ne2: Kax B HacTosIee BpeMst IIOCTPOEHB], OOIBITHHCTBO INIOTHH U OOMBIIMHCTBO OOBEKTOB JUIS XPAHSHUS BOJIBI,
0CBOOOXKIAIOT XONOIHYIO BOIY CO JIHA, BOAY W3 HIDKHHX-IIITIO30B MITH TEILTYIO ITIOBEPXHOCTHYIO BOIY IIOBEPX IUIOTHHEI IO
CTEHE ¢ MOMOIIIBIO BoocOpoca. DTo Aenaercs, 6e3 ydera TeMIepaTypsl CIIMBAEMOI BOIbI MM €€ BO3MOKHOTO BIIUSHHS Ha
PEXUM TEUCHHS] BHU3 10 TEICHUIO M BO MHOTHX CITyJasiX Be[eT K KaTacTpOpHIECKHM HmociencTBisiM. COpoc TEeIIoif BOIHL,
HaIpyuMep, B y9acTKe peKH, Te TPaJueHT TeMIIepaTyphl cl1ado MOIOXKHUTENBHEIH, OyneT 3¢ (GekTHBHO ynaaéH HOTHOCTRIO, B
pe3ybTaTe aBTOMATHIECKOTO 1 ITOYTH OTHOBPEMEHHO BEINTAICHUEM OCaIKOB MM Mia. Pe3ynerar Gyner HaBOTHEHHE.

COpoc TOIBKO XOIORHON BOIBI CO JHA, C IPYTOH CTOPOHBI, MOXKET CBEPX OXJIATAUTh
TEUEHNH, BEI3BIBAs UPE3MEPHOE BTATHBAHNE B Ce0s MUTATENIBHBIX 3IEMEHTOB M TPAHCIIOPTHPOBKY OYEHb TSKEITBIX YACTHI]
ocaJka, KOTOpBIe HIDKE M0 TEUCHHIO BEITOAYT B OCA/IOK HE B COCTOSIHIH CIIPABUTHCS M3-3a PAfa PeXXUMHBIX (pakTopoB. OHI
MOTYT TIOBJICYb TIOHIDKEHHUE TPaIieHTa y JTHA PycIa M TeM CaMbIM YBEJIHYUTH CKOPOCTH ITOTOKA, X IIUPHHY KaHala - MIUPHUHY,
MeJKHe KaHaJbl, OBICTpOe BEIMACHHUE 0CaIKa, TEMIIEPaTypHBIC TPAIUCHTHI OIIEPATHBHO MOHIDKAIOTCS, U
T.11. Kakapiit Tn pasrpysku (cOpoca) B KOHEUHOM HTOIe JIaeT TOT XKE PEe3y/IbTar — 3alIMBaHue C HOC/IEAYIOINM HaBOJAHEHUEM.

KoHTpomns moToka pacronoXeHHOTO BHI3 MO TEUSHHUIO B LETIX IPOAJICHHS CPOKA TIONM0KUTEIFHOTO TEMIIEPaTypHOTO
rpaJlieHTa MOXXET OBITh JOCTHTHYTO ITyTEM CTPOHTENILCTBA IUIOTHH NPABIIIBHO pa3padoraHHbIX Jam0. Puc. 13.3 m3obpakeHa
3aIlaTeHTOBaHHAS KOHCTPYKIMS JJIs INOTHHBI Bukropa Illaybeprepa, KoTopas MOKa3eIBacT pa3IHIHBIEC TPYOHI -IILTIO3E! HA
Pa3HBIX BBICOTAX HA CTEHE IUIOTHHBL. LIeNb 3TOro coopyKeHus 3aKII09aeTCs B yIaIeHUH OONIBIIOTo U
MO3TOMY Pa3pyLIUTENHHOTO IIeperaia TEMIIEPaTyp U JOBOIKA TeMIIepaTypsl Hapy)KHOTO BO3MyXa M TEMIepaTypsl PeTHOH BOIEI
Kk Ooree OIMHM3KOE K €CTECTBEHHOMY COCTOSHMIO. KoHTponmpyercs momaya mIaBaroliuM MarTbIBKOM-KECCOHOM, KOTOPBIH, B CBOIO
odepenb YIpaBIIeTcs OKpyKalolel BHEITHEH TeMIIepaTypoil, OTKpHBAET BOPOTA IITI03a Oepst BOLY U3 PA3THIHBIX
YpOBHei! IUIOTHHBI, KaXKABIH YPOBEHb HMEET Pa3IMIHYI0 TEMIIEPaTypy BOIBI. UeM BhIIIe TeMIepaTypsl Hapy)KHOTO BO3/TyXa,



TEM BBIIIe OTHOCHTEIBbHAS TEMIIepaTypa BBITYLICHHOW BOJIBI, XOTsI OHA BCETa MPOXJIaJHee, YeM JIto0ast Boia cOpOIIeHHAs
gepe3 BOTocOPOC CBEPXY.

Jist obecrieueHrs HAaMTY4IIero CMEIMBAHNUS Pa3HOU 110 TEMIIEpaType BObI, CO3IAETCS BUXPh Y TIOMHOXKHUS CTEHBI
W30THYTOH BBEPX, MIeMEHT Noka3aH - K3. Takum obpazoMm, TeMmepaTypa pas3rpy3Ka MOXeT ObITh HACTPOCHBI TI0 Mepe
BO3MOKHOCTH, YTO M HIKE ITO TEUCHUIO B
pEeXHMMe ITOTOKA, TEM CaMbIM CHIDKAs OIS
Y BpEIHBIC KOIEOAHMs TEMITEPaTyph
BOJIBI ¥ M30€KaTh MPEXKICBPEMEHHOIN MHBEPCHIH
MOJIOKUTENBHBIX TPAIUEHTOB TEMIIEPATypHbI.

Eie omanm
MPEUMYIIECTBOM 3TOI0 HOBOTO
TIOIXO/ SIBIISIETCS TO, YTO POYHOCTh
1aMOBI caMo I10 cebe MOXKET OBITh
3HAYUTETHHO YBEITHYHMHA, €CITH HCIIOIb30BATh
BBIILICYTIOMSHYTHIN Au3aiiH. B nepuon cpasy
TIOCITe 3aBEPIICHHS] CTPOUTEILCTBA HOBOM
TUTOTHHBI, BEICOKHE
TeMITepaTyphbl 4acTo TeHEepUPYeTCs
BHYTPH CTEHBI, 3aCThIBast OSTOH HarpeBaeTcsl.
INonoxuTenpHbIM TeMIEpaTypHbLI IpalueHT
CO371a€TCsl MEXIY TEIUION CTPYKTYpOil U
MIPOXJIaHBIM BOIOXPAHIIIUIIEM, TIOJ BIUSHAEM
KOTOPBIX BOZA, IIPHCYTCTBYIOLIAS
B CTEHE JIBIDKETCSI B CTOPOHY BOJIBI B
BofoxpaHmmie. [IockonbKy OHa ABIKETCS
gepe3 CTeHy OHa PacTBOpSIET M BEIOMBaeT
YaCTHIBI CTPYKTYpHL. B mporecce, odpasyrorcs &,
TIOJIOCTH B MaTepHale, 9To BEET K 0CIabIeHIIO
U pa3pymeHuio creHsl. Korma noxnb . - R e

MaJIaeT HA BHEITHIOIO MOBEPXHOCTh CTEHHI,
OH TOXKE TIPEBPAIAETCS B TTOIOKUTETBHBIH
TeMIepaTypHbli rpajgueHT. Kak Heco3pesias
BOJIa BTATUBAET BEIIECTBA M3 CTECHBI,
YBEINYMBAs IOJIOCTH, TPAHCIIOPTUPYET E{,—-i-
JIOTIOJTHUATENNBHBIA MaTepra B BOIOXPAaHHIIHIIIE. |
Terneps TPEIIMHBI U TYCTOTHI B CTEHE
JTaMOBI OTKPBITHI TS aTaKH MOPO3a B [ |
3UMOM U, MaJIO-TIOMaJTy, CTeHa OKA3bIBAIOTCS BCE = |
Ooree u Ooree PHIXIION U HEYCTONYUBOM.

bnaronaps Taxkoil KOHCTPYKIHH, Fier 2 |
3aMETUM, MOTYT OBITh IPUHSATEI MEPHI, YTOOBI &
VIATUTB 3Ty OMACHOCTh MOTHOCTHIO. [TycTHTD |
TI0 TIOBEPXHOCTHY BHEITHEH CTHHBI HEOONIBIIIOe i_ I J
KOJIMYECTBO X0inonHoM, +4 ° C Boxb! cO IHA, TEM
CaMbIM OXJIQJIUTh ; . _ A
¥ 3AIIUTHTE €& OT BO3ICHCTBHS Fig. 13.3 Patent application for a dam design
BHeIHel temmepatypsl (Hanpumep, CONHIR), TOIOKUTEIBHBINA TEMIIEPATYPHBII IPAAUCHT MOXKET OBITh YCTAHOBIICH M3
BOJOXPAaHUIIMIIA B HANIPABICHUH K BHEIIHEH IIOBEPXHOCTH cTeHBI. 1101 €ro BiHsHIEM B3BEIICHHBIE
BEILIECTBA U3 BOIOXPAHHJIMILIE IIEPEMEILAIOTCS B CTEHY, Yepe3 BCEe MEJIKHE TPELIHHBI M KATWUIIPEI B CTPYKTYpe
crenbl. ClleyeT IMETh B BHILY, UTO 0€3 CBETa, TeIIa U BO3yXa OTIIOKEHHE CONeH M APYTHX IEMEHTOB YBEITHUUBACTCS C
MOHMKEHHUEM TemriepaTypbl K +4 ° C. Takum 00pa3oM MOJIOCTH B CTEHE MOCTENIEHHO 3aTIOTHAFOTCS JI0 IPYrOi CTOPOHBI
JTaMOBl, IOTHOCTBIO 3aIle4aThIBAIOT MUKPO TPEIIMHEI. B KOHEUHOM cueTe cTeHa OyleT Take COMPOTHBIATHCS MPOHUKHOBEHHIO
BOZIbI, CTAHOBSICh HETTPOHULIAEMOH M CTPYKTYPHI TIIATENBHO CKPEISITCS B MOHOIUT.

IMon pykoBoacTBoMm Bukropa I1laybeprepa Ol MOCTPOEHBI YETHIPHAALATH TAKUX TUIOTHH. MX 3¢ (dexkTuBHOCTH Oblia

MOATBEPXK/IeHa, B AoKae npodeccopa dopxreiimepa or 15 anpens 1930 rona, B KOTOPOM OH 3asIBUIL:

"B 3aKII0YE€HUN MOXKHO CKa3aTh, 4YTO I'OCIIOJJHH LLIayGeprep YK€ NOCTPOMJI PAA IUIOTHH, KOTOPBIE OKAa3aJIMCh YCIICIIHBIMU. HeKOTOpLIe

13 €T0 KOHCTPYKIMH 51 caM OCMOTPEI, U 1 MOTY YTBEpPXK/JIaTh, YTO 3TH HOBbIEe KoHuenuuu lllaydeprepa mosHOCTBIO BBITTONHSIOT LEIH, I
. 2u
KOTOPOW OHM NpeIHa3HAYCHBI.
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fluted, precast, high-alumina concrete
vortex-generator anchored into river-bed

—asETTER T e,

e
e e
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The bottom—water amd peripheral water in contact with river-
bed and banks, and in which fructigemic' carbones are
concentrated, is impelled towards the central flov-axis
whare the fertilising oxygen congregates. Their mutual
interaction produces a fecund, energetie

at the shallows between bends.

Fig. 13.4 Longitudinal vortex-generator

_Tigd

Fig. 13.5 Austrian patent no. 113487



ITyrkr Ne 3: Co3HaBast BpegHOE BO3JEHCTBHE TEIUIA 1 YHUYTOKEHIE YHEPTUH PEKHU Yepe3 HelpaBelbHOe
perynuposanue, 31 susaps 1927 Buxrop Illaybeprep moman 3asBKy Ha IIaTEHT AT ITOTOKA, OTKIIOHSIOIIEE YCTPOHCTBO
joracrei, ¢ KOTOPEIMH MOXXHO BOCCTAaHOBUTH PEKH COOCTBEHHBIM MPOOIBHBIM BIXPEM. YCTAHOBICHHBIC BIONIE HaPaBICHHS]
MIOTOKA, OHH BBI3BIBAIOT Bpalaromieiicss BUXPh MPOTUB YAaCOBOH CTPEINIKH B JIEBBIX IIOBOPOTAX PyC/Ia U BUXPH IO YaCOBOH
CTpeJIKe Ha IIPaBBIX TOBOPOTAX Pycia.

VY mpaBieHne IOTOKa MOKa3aHo Ha puc. 13.4 He COOTBETCTBYET B TOYHOCTH OJHOMY H300paXKeHHIo Ha puc. 1
1 4 Ha nareHTHOM 4epuexe (puc. 13.5 - ABctpuiicknii marent N0.113487), koTopblIii, Kak U B APYTHX CIy4asx, KaKeThes,
CO3HATEITbHO MCKA3MIH Hen Buxropa. B maHHOM cirygae caM TeKCT He cortacyercs ¢ uepdyexkaMy. MHe ObUIH ITOKa3aHbI
JIPyTHe YepuexkH, B3AThIe IMYHO Y BukTopa, mokasaH 31eck Ha puc. 13.4 o MoeMy MHeHHIO, Ooltee IpaBOIoX00HBIH s
TOTO, UTO OBI HA CaMOM Jieie (pOPMHIPOBATE COOOI BUXPb.

DakTraeckoi popMOit yCTPOHCTBA YIIPaBIICHHUE ITOTOKA SBIIETCS OOJee MITH MEHee TPEYTONbHas B 4epuexe, BEepPIIHHON
yKa3bIBaeT BHU3, KaK IOKa3aHO Ha pucyHKe Puc 4. OHO COCTOHT M3 H30THYTOH COOPHOI JKene300eTOHOI MOTOK-(POpMEI,
M30THYTHIE TIOBEPXHOCTH KOTOPOH prIIeHbIE ¢ KaHABKAMH HapaJlIeIbHO HAIIPABIICHHEIE ITOTOKY, YTOOBI IIPEJOTBPAaTHTh TI000e
norepedHoe ckonbxkeHue. lllnpena, BBepx 0 TEUCHHIO, UTHHHA TPEYroIbHIKA TOPH30HTAIFHO U HA OJJTHOM YPOBHE C PYCIIOM
PEKH, YTOOBI 3a4epIBIBATh IPOTOYHYIO BOIY M 3aBHUTH €€ IEHTPOCTPEMHTENEHO B BUXPh B IIEHTpE KaHanma. B to
K€ BpeMsI B3BCIIICHHBIC U PACTBOPEHHBIE KAPOOHBI, KOTOPEIE OOBITHO COOMPAIOTCS BIOML Oepera M Ha AHE pycrna,
MOJHAMAIOTCS K PACTBOPEHHOMY KHCIIOPOZY; KOTOPBIH BO BCEX 3MOPOBBIX IOTOKaX OOBIYHO HAXOAUTCS B IEHTPAIEHON
OCH TIOTOKA.

Ot QpyKTUreHBI KapOOHOB pearnpyroT Ha JABIDKEHHE K LEHTPY. JpyriMu CIIOBaMH, OHH CTAHOBSTCS OY€Hb aKTHBHBIMIL,
€CIIH TIepEMEIIICHBI IIEHTPOCTPEMUTEIBHO U B 3TOM COCTOSIHAH CIIOCOOHBI CBA3BIBATH O0OOTAIIEHHBIH KHCIOPOL,

KOTOPBIH CTAHOBHUTCS TACCHBHBIM B OXJIAXKIAIOIIEMCS IBIDKCHNH K [IEHTPY HEHTPAIFHOTO BUXPEBOTO MTOTOKA, HO BEChbMa
AKTUBHBI C TIOTEIIEHHEM LIEHTPOCTPEMHUTENBHOTO ABIKEeHHs. He3aBucuMo OT COCTOSIHHS KaHaa, CIIeI0BaTeIbHO, H
HE3aBHCHMO OT COCTOSHIS aKTHUBHOCTH 3THX JIBYX 3JIEMEHTOB, C IIOMOIIBIO 3TOTO YCTPOHCTBA BOCCO3/IAHBI HE TONBKO
JKM3HEHHBIE MIPONOIBHBIC BUXPH, HO M HaHOOIee MPOIYKTHBHOE B3aNMOICHCTBIE MEXY ABYMS IPOTUBONIOIOKHEIMHI
BEII[ECTBAMH TaK K€ TapaHTHPOBAHO. 371Ch OHH B3aNMOACHCTBYIOT He TOIBKO Ha yBEITMYICHNE SHEPTHH B BOJIE, HO M yBEIHYaT
€€ coliep)KaHue yIIIEKHCIOThI (YCIeKHCIIOro rasa), KOTOpblil, Kak y/ke TOBOPHIIOCH paHee, SIBISIeTCs OHOM M3 ITIaBHBIX
COCTABIISIOIIIX XOpoIIeit Boasl. Kpome Toro, OHM CO3ar0T OIarONpHSATHBIC YCIOBHUS IS PACIPOCTPAaHEHUs OaKTepHii U
MHKPOOPTaHU3MOB, TIONE3HBIX AT OKPYKAIOIIEeH cpefbl, uepe3 KOTophle MPOXOAUT Bofa. Bee 3to Oymer oOcyxaarscst 6onee
MOAPOOHO B pazjieliec O BOJOCHAMKCHUH.

ITyrkr Ne. 4: I'me UCTIONB30BAHMS BBIIIE YIIOMATYTHIX YCTPOHCTB YIIPABIICHNS IIOTOKOM HEYMECTHO - B IPSIMBIX YIaCTKaxX
KaHaJa, HallpuMep, - U TJe JKeNaTeNbHO YIATUTh 0Ca/IOK, TaK Ha3bIBaeMbIe "SHEpPreTHIecKUe -Tea" MOTYT OBITh YCTaHOBJICHBI,
KOTOpBIE HMEIOT MO00HBIN 3(h(EKT Ha ITOTOK BOABL. XOTS OHU He OBLTH OMUCAHbI MOIPOOHO B TOKYMEHTAX, KOTOpBIE OBUIN B
PACIOpSHKEHNH aBTOPA, U3 Pa3IMIHBIX HAMEKOB MOXKET ITOKa3aThCs, YTO OHU COCTOSIT U3 SHIa-00pa3HOro 3IEeMEHTa C
HEHTpaIbHON IIaBy4eCThIO, KOTOPBIE KPEISATCs K PyCIly PeKH MIIH Ha ero 6eper: [l Toro, 4To0BI COXpaHUTh
CBOIO HEHTpaIbHYIO IIABYy9IECTh ATUX YHEPTO (POPMUPYIOMINX ITOTOKOB HIIM BUXPEBBIE TEHEPATOPHI MIPEIOCTABIISIOTCS C
HEOONBIINMI OTBEPCTISIMU OT HOCA JI0 KOPMBI, 9TOOBI MX BHYTPEHHSS INIOTHOCTH BCETIA PaBHSIACH IUIOTHOCTH BHEITHEH |,
oKkpyxkaromieil Borsl. Kak u B citydae ¢ HEMOABIKHOM (CTalMOHAPHON) (pOpENH, BIUSHIE ITUX SHICBUIHBIX (POPM, SBISIETCS
CO3aHuE MTPOIOIBHBIX BUXPEii, TaK KaK Boza Bpamaercst BOKpyr Hux (puc. 13.6). Camas peanbHast hopMa eCTECTBEHHO
OTKPBITAsE ISl OKCIIEPUMEHTOB | Ooree ydine padoraer 3o (OpMbI TIOIOOHEIE 3EpHY.

Jpyroii ciocob opMupoBaHne BUXpei pa3MenieHre OoNbIINX KaMHell MITH BATYHOB B IIEHTpe KaHana. Eciam 3t kaMHI
METaJUIOHOCHEIE, TO HX 3((eKT emre OombIre, Tak Kak OHM COAEPKAT METAIIIBI M MHHEPAIIBI C PAa3INIHBIMI aTOMHBIMHI
BaJIeHTHOCTAMH (+ U - 3apsiaoB). B miaBe 11 xuMudeckuii coctaB Taknx KaMHel ObIIT PACCMOTPEH U HaiiJIeHO B 1IE/IOM ISt
coenunenuii kpemuwust (Si), monekynsipabiit kucmopos (O,) (SiO; = kpemHe3eMa) 1 OKCHIIOB METAILIOB (CHIIMKATHI).
OneMeHTHas 0a3a 31eCh KPEMHHUI, OTHOCHTCS K KIIAcCy ITOTYIIPOBOTHHIKOB. I1IMpOKO HCIIONB3YeTCs CETONHS B 3JIEKTPOHHUKE,
KPEMHHH- OTIaeT WIH YIep>KUBAeT MIEKTPOHBI B 3aBHCHMOCTH OT TeMIEPaTypHl, IPOUCXOAIIEI 10 OTHOIIEHHIO K
abcomoraomy Hyiio (-273,15 ° C), rie HUKaKasi 3IEKTPOHHAsI IMHUCCHS HE TPOMCXOANT Boob1ie. UeM BblLle TemMIieparypa
MIO3TOMY, TeM OOMbIIIE YHCIIO HIEKTPOHOB BEICBOOOXKTAIOTCS, TO €CTh B TOH MIIM MHOM Mepe BBI3BIBACT IIOTOK IEKTPHIECKOTO
TOKa. B cocTostHIIE HYIIeBOH SMHCCHEH AIEeKTPOHOB IIPH a0COMIOTHOM HYyJE KPEMHHI MOXKET TaKxkKe OBITh KIACCH(UIINPOBAH B
Ka4ecTBE JAMAICKTPHUKA, BEIIECTBA, KOTOPOE COMPOTHBILIETCS Mepejade AeKTpuIeckoro 3apsiaa (cum. riasy 6. 6.1). C Toukn
3peHHs JUAIEKTPUKA, KOTOPHIA 3aHNMAeT 00e CTOPOHBI JAHHOTO SIBJICHUS BO BHIMAaHUE, €T0 IOTyIPOBOJHIKOBBIE (DYHKIIH
npu Oorree BEICOKUX TeMIIepaTypax MOXKeT ObITh OMHAKOBO HHTEPIIPETUPOBAHEI KaK MOITy-AIIeKTpHK. braromapst
KOMOWHAIINY C APYTUMH BEIIeCTBAMH, KPEMHIH, TaKUM 00pa3oM, IIPHBEIIO K CO3AAHUIO MaTEPHAIOB C Pa3IHIHBIMA
JIIEKTPUIECKUMI CBOMCTBAMHE U €CIH [1BA TAKHX BEIIECTBA C PA3IMYHON CTEIEHBIO IPOHNUIIAEMOCTH BCTYIAIOT B KOHTAKT, TO
TOK TEYeT OT HH3IIETO K BICIIEMY. B CBS3H ¢ BRICOKMM pacTBOPEHHEM UYHCTOH BOJBI MOIHOCTBIO M BEICOKOH
JIIEKTPUIECKOro 3Ha49eHUs 81, SeKTpiaecKuii TOK, OTKPHITHII B IIPHCYTCTBUEM BOJBI, MOXKET OBITh 3HAYUTEIBHOM
BEJTHYHHEI.



‘26 Anegg-shaped “energy-body” for the regeneration of longitudinal vortices in streams

Bort 1Be BO3MOXXHOCTH TS IIPOU3BOJICTBA M YBEIHUCHIS SHeprun B Boxe. Ho, Kak y)ke TOBOPHIIOCH paHee B
CBSI3H C MaJIeHHeM Karelb Aok (riaBa 6. 6.3), Kaxaplil pa3, Korna aIeKTPHYecK i 3apsi] WK Bpallaoiieecs mnoje,
KOTOpBIe OBIIM OBI HEBOSMOXKHBI B IPOTOYHOI BOJZIE, TO MATHUTHOE TI0JIC MIT OMOMarHUTHOE TakoKe TeHepUPYeTCs B 000MX
HanpapIeHHsIX. D(PEKT STOro OKUBICHUS B3aNMOIEHCTBIS C APYTUMH dIeMEHTaMH, JallbHeHIIee yBeTIeHNe XKU3HH,
pasBuBaetcsi npou3sBonctio hpykrurenos (fructigens), nunarenos (dynagens) u ksamurenos (qualigens) u Tem cambiM
OonbIree 310pOBBE BOABL JIpyrux Ciydasx 3TH IEMEHTHI MOTYT TAKXKe BBICTYIIATh B KAUSCTBE KATAIM3aTOPOB IS IPYTHX
¢yrknmit. Kpome Toro pa3mMerenne Takiux KaMHeH OyIeT IPOM3BOAUTE TaKoif ke 3 (eKT, kak Ha OTHOM HCCIENOBAHIA
npodeccopa Dopxreiimep Ha dKcKypenu ¢ Bukropom Illaydeprep, obcyxnanocs B npeapaymmeit mase. Oqaaxasl Bukrop
[aybeprep mpu3HAJICS, HCIONB30BaHUE IHEPreTUUECKHX Tel' , KOrJa OH TAiHO YCTaHABIIHMBAI X B 3a0UTOM HIIOM ITOTOKE B
TedeHnH Houn. K yTpy Bce ocamkul ObIIH YHECEHBI, 3HAYUTEIHHO YIITYOMIOCH PYCIO U €CTECTBEHHBIH ITOTOK
BOJIBI BOCCTAHOBIIICA. Bce 3T0, K yIMBICHHIO HEXKEHEPOB, OTBEHAIOIIIX 32 PETYIHPOBAaHUE TI0TOKA, UYbE TPpydoe HeyMernoe
yIpaBJIeHHE C OIMHOKOBO, B TIEPBYIO OYepelb, CEphe3HBIMHU MPOCTYIIKaMH JlerrapTaMeHTa JIECHOTO X0O3SHCTBa IPUBENH K
CY)KCHHIO KaHaa.

IMpexne ueM mepeiTi K 0CTa0NUBAIOIINM H AeTeHepaTHBHBIM 3((heKTaM COBPEMEHHO MPaKTHUKX PETHOTO YIIPABICHS

U THAPO-3IIEKTPO3HEPTHH, 3aMETHM, MBI JOJDKHBI CHavalla H3ydHTh €CTECTBEHHOE JIBIDKEHNUE BOIbI. Kak craHeT o4eBHIHO 13
BCEX MPEBIIYIINX IVIaB, HalPHUMepe, H3BIIIICTOr0, 3aKPYIHBOr0, CBOPAUMBAIOIIETO H BUXPEBOTO ABIKECHIIS.

13.2 obpazoeanus euxpeii

YacTtb 13 00IMX (yHKINN TEMIIEPaTypHOTO IPaJIeHTa, OMICAHHBIX BBIIIE, IS TOTO, YTOOBI OOBSCHUTH Pa3INIHEIC
ACTIEKTHI CBA3aHHOTO C TEMITEPATypOil MTOTOKA KaK MOKHO Oolee 4eTKO, Kask bl M3 KOTOPBIX OyIeT paccMaTpHUBATHCS
MHIVBHIYaIbHO, XOTS 10 OONBIIOMY CUETY B JTI000H peke MIIH ITOTOKE BCE U3 HUX SBISIOTCS HHTEPAaKTHBHBIMH B
pa3NUYHBIX KOMOMHAIHAX. Kak yxe roBOpHIIoch B IpeNbIAYIIeH IaBe, KaXaas 9aCTUIIA BOXEI HEIIOCPECTBEHHO CBI3aHa C
KOHKPETHOH CKOPOCTBIO OTHOCHUTEIIBHO €€ YeMBHOTO Beca M TeMIIEPaTypHl, IBICHHS, OIMHCAHBI B MEJIFIAHIIIAX MOIPOOHOCTIX
Buxkropowm Ilaybeprepom B ero tpakrate 1930-31 rona " Temnepatypa u Jpmkenne Bombi™.

YToOB! JaTh HEKOTOPOE MPEACTABICHHE O TOM, YTO 31€Ch IIPOUCXOINT, PSI HAIOXKEHHBIX CIIOEB BOMBI C HX
COOTBETCTBYIOIIEH TEMIIepaTypoii MoKa3aHbI Ha puc. 13.7, XOIOMHBIN CIIOH TEUeT 110 IHy PEYHOro pycia. 31ech CKOPOCTh
IOKa3bIBAETCSL KPUBOM MPOHIEHOrO Pa3IMYHOIO PACCTOSHUS COOTBETCTBYIOLIMX CIIOE BBOABI B TOT XK€ IIEPUOJ] BPEMEHH,
0003HagaeTcs JUIMHHOH cTpenkoi. [1o cpaBHEHHUIO C BEPXHUM CIIOEM, BHIHO YTO HIDKHHMIT Tedb ropaszio OBICTpee, M3-3a ero
OONBIIIOH IITOTHOCTH M IPOXiIanbl. Ha rpaHuIie Mex Ty STHMH pa3IHIHBIMHE CIIOSIMH, ake HECMOTPS Ha ITepenabl
TeMIIeparyp, KOTOpbIe MOTyT OBITh MUHUMAJIFHBIMH, T€M HE MEHee Pa3HHIIA B UX OTHOCHTENBHOHN, CBA3aHHBIX C TEMIIEpaTypoit
CKOPOCTSIX, HIDKHETO CIIOS CKOJB3SIIHIA BIIepe]] HEMHOTO OBICTpee, YeM €ro HelTOCPEACTBEHHbIH BepXHHIl cocel]. ITo
CKOJIBKEHHE CO3/[aeT CBOETO POJA ITyCTOTHI Ha 'TPaHMIIE CIIOK, KaK OBI U3 BEIIIENEKAINX CIIOEB, B KOTOPHIX HIDKHHMIL CIIOH
3aBUXPSACH TIONHUMACTCS. B mpomecce GpopMupyroTes BUXpH MO IPSIMBIM YITIOM K TEKyIIeil Boze, KOTOPBIE BPAIatoTCs B
TOPU30HTAIBHOI TIOCKOCTH CHU3Y BBEpX, KaK MOKa3aHo Ha puc. 13.8. OHH cMemmBaioT BOIY, HO B TO K€ CaMOe BPEMs
OXJIaX1a10T €€, IOTOMY YTO TEMIIEpaTypa BOJbI B LIEHTPE ITUX BUXPEN NMPOXIaJHee, YeM PaJoM C HUMU, BEPXHUIL psjl BUXpeil
TPOSIBISIET ce0sl Kak 3HAKOMasl BUANMAs Ha TIOBEPXHOCTH PEKU 00paTHast pA0b. DTOT THII BUXPS TAKKe PACTIPOCTPAHSET JICTKHE



BECOM YaCTHLbI U [IUTATENbHBIE BEIIECTBA, IEPEHOCSIINECs PeKoil oT IieHTpa K Oeperam (puc. 13.9).
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JIBmkeHUe BOIBI MOXET OBITH Jajiee MOpa3eNaTcs Ha JJAMUHAPHBIC U TypOYIIeHTHBIC TEUCHUS, IPOCTast
(bopMa TaMIHAPHEIX TIOTOKOM IT0Ka3aHa Ha puc. 13.7. TypOyleHTHOCTB, MOXKET IPUHUMATE (YOpPMY IPOIONBHBIX MITH
TIOIIEePEYHBIX BUXpel. UTo KacaeTcs IMOCIENHEro CYIIeCTBYIOT Ba OCHOBHBIX THIIA: B IIEPBBIX Pab0TAaeT TOPH3OHTAIBHO IO
TPSIMBIM YIJIOM K HalpaBIeHHIO ITOTOKA, Kak Moka3zaHo Ha puc. 13.8 u 13.9; Bo-BTOpEIX, MOTEHIMAIBHO OoIee BPeIHBIE, TAKKE
JieficTBYyeT MO/ MPSIMBIM YIJIOM K TEUCHHIO, a Ha BEPTUKANBEHON OCH M, €CIIH OHU CIHIIIKOM MOIIHEIE, OyIyT (OpMUPOBATHCS
niybokue OO0po3/bl BHIOOHMHBI MIIM TPAHLIEH B PYCIIe PEKH, CEpbe3HO HapyIllasi ecTeCTBEHHbIH notok (puc. 13.10).

IpononbHBIE BUXPH, KaK CIIEAYeT U3 Ha3BaHMs, SIBISIFOTCS NApajlIebHBIMU OCSIMH B TIOTOKE PEKH. XOTs OHH
MOTYT OCYILECTBIISITh TYpOYI€HTHOCTb, CIOBOM CMEIIHMBATh, y IPOAMIBHBIX BUXpeil eCTh Ype3BbIYaiiHO Moe3Has PyHKIHS, Kak
Oyzer HokaszaHo jiajee, U MPEACTABISIOT COOO0I CTPYKTYPHPOBAaHNE STUX IHEPI U, HEOOXOIUMBIX JUIsI CMEILIMBAHHI
Y TPAHCIIOPTUPOBKHU YaCTHII, U 6€3 KOTOPBIX BCE KaHAIIBI OYIyT B KOHEYHOM UTOTe 3aujICHBI. B TO jxe BpeMsi OHU SIBIISIFOTCS He
TEM TPAHCIIOPTOM, KOTOPBIif CO3/1a€T ¥ MOBBILIAET BCTPEYHYIO HOABEMHYIO - JIEBUTALNIO SHEPTUH, HEMATEPUAIBHYIO YLy
BOJIHOTO IyTH (PEKH).

Puc. 13,11 MNpogonbHbIn Buxpb

B TIPOIOJIBHOM BUXPE ITOKa3aH HaMPIHapHLIﬁ TIOTOK OTHOCHUTEIIBHO LICHTpaHBHOﬁ ocu. Camas XOJIOgJHasA HUTh BOJBI BCET1a GimKe K I.IeHTpa.HLHOﬁ
OCH TIOTOKa. TCpMI/I‘IeCKOe PacCIOCHUE IPOUCXOAUT NaKE€ C MUHUMAJIbHBIMU PA3JININUAMU B TEMIIEPATYPE BOJBIL. HeHTpaJ'II;Ha}I OCHOBHasA BOJa
ToaBEpraeTcs MEHBIIIeH Typ6yJ'IeHTHOCTI/I 1 YCKOPSETCA BIIEPEN, Talllsl OCTAJIBHYIO BOAY TEJIa 10 CBOEM ITYTH.

XOTS HET MHOT'O OCTAa€eTCsl €CTECTBEHHBIX PEK, HE TPOHYTHIE
COBPEMEHHBIM PEYHBIM YIIPaBICHIEM, OUYeHb PEIKO HO OBIBALT,
KOTZIa OHU BOOOIIIE BEIXOAUT U3 CBOMX Oeperos. B ux mpoximagHom, —— = e S, i
Oornee OBICTPOM ITOTOKE BHU3 IO TEUSHHUIO OCh e y
IIPOOJILHOTO BUXPSI OYMIIAET PYCIIO OT 0Ca/IKa, a TaK ; T -~ e
e yIIIyOJsIeT ero, H3MEHsISI PyciIo ¢ yu4eToM o0beMa pa3rpy3Ku. T e M e T e
OTH BUXpH TAKXKE TEPMUYECKU PACCIOCHbI IITACTHHYATHIM e | .
criocoboM. B xauectBe nmpumepa Ha puc. 13.11 B meHTpanbHOI Hl‘!!, : I
OCHOBHOH BOJIe TaKoro BHXps Temneparypa +5,01 ° C, e S
OYEHb TUIOTHASI U XONIO/IHAS, ¥ OHA JBIKETCS OBICTpee, ueM Oomee : 2
OTZIaJIEHHBIE CJIOM BOZBI, KOTOpBIE IIOCTEIIEHHO CTAHOBSITCSI MEHEe
IUIOTHBIMH, MTOCKOJIBKY OHHU TEIUIEE, OHU CHapYKH. ]

CornacHO IpUHIMITY ApxuMena Oonee IIOTHOE TIEPeHOCHT o
JIETKOE, 371eCh caMas IJIOTHAs SIIPO-BOABI HECET ONPEICIICHHO ekl
Ooree JIETKyI0 BOMY, TaK KaK B 9TOH 0OMOTKe,

LIEHTPOCTPEMUTEIHHOM BUXPEBOM JIBH)KEHUS TUIOTHAsE BOAA _ﬂ]_
JIOJDKHA CTeKaTh K CAMOMY LIEHTpY. VIMEHHO 3To siBII€HHE, HeCeT il
OTBETCTBEHHOCTb 3a TePeBO3KY "Tpy3a’ yITOMUHABIIAMCS i
B maBe 12.

MNomumo oxnaxaeHua BoAbl B pekax, apyrasa OCHOBHad (*)yHKLI,VIFl obenx nonepeYHbIX U NPoAOSibHbIX
BI/IXpeIZ B €CTeCTBEHHbIX peKax U NoToKax NpUMeHAeTCA aBTOMaTU4eCKUi TOPMO3 y6bIBaHVI}O
BOAbI. Bes atoro ecrtecTBeHHOro TOPMO3a,TsaXeqnble MacCbl BOAbl CBEPX YCKOPUITUCb 6bl, pa3mbinn Obl 6epera
PeK 1 Bbl3BJIM OrPOMHbIE pa3pyLUEeHUd. MmeHHo aToT aCNeKT, KOTOprVI onucbiBaeT CyTb OAHO M3 NepBOro TpakTtara
Buktopa Waybeprepa, "TypOyneHTHOCTL" 4, XpaHMBLUMICSA, NevYaTaHHoM m3gaHum 1930 rogy, y
npodgeccopa OKcHepa B ABCTPUINCKOM akagemMmmn Hayk.

Fig. 13.12
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HepeMeIaThes, IBUraThest. B HEKOTOPBIX CIydasX TPYJHO CKa3aTh, SBISETCS JIU TOIOrpaduIecKne 0CoOeHHOCTH Tanmadra
MPOM3BOAHBIMHU (HOPMAMH PEKH HJIM JaBajia I peKa HavyallbHBIH Mei3ax, yepe3 KoTopble OHa mporekaeT (a MMeHHO bonpIioit
Kanbon Komopaio), Tak TeCHO cBsi3aHbI Mex/1y co00il. Tak Kak peKu 3epkaja HeBUIUMBIX IIOTOKOB SHEPIHH, MbI JOJDKHEI
U3Y4IHTb, KaK (POPMHUPYIOTCS ITU U3THOBI.

=7

water warms slightly in the now shellower riverbed and
Segins to deposit its store of trace-elements and nutrients
#d at the seme time, prior to beginning its vortical
retation in the opposite direction, radiates ita sccumulated
sharge of pure, life-enhancing energy (similar to Wilhelm
®eich's orgone) into the enviromment along a plane perpend-
fcular to the direction of flow. Viktor Schauvberger called
this the "Epergy Canpon”  However, if the life-energy of
the riverwater has been badly degraded due to faulty methods
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of river regulation, then instead of longitudinal wvortices,
sertical wvortices develop, which radiate life-deatroying
energies (deadly orgone) laterally into the surroundings
along 8 horizontal plane
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Puc. 13.14 "3Hepretudeckun Buictpen" Buktop Laybeprep

ITpomeccs! B TOTOKE BOMBI, MPUBOASAIIEE K 00pa30BaHMIO U3THO0B MoKa3aHkI Ha Puc. 13.12 B mumane u B pa3spese.
Ipexrnonaras, 4To peka H3HAYATLHO 3aTEHEHa Ha 000MX Geperax, mpoduilb KaHama B paspese 1-1" cHMMeTpHUHbIH, KaK
T0KA3aHO B COOTBETCTRYIOMEM npodue 1- 1%, M30rHyTas MHHUS B BEpXHEil YaCTH IHATPAMMbI OTPAXAET CKOPOCTh TOTOKA
Ha KaXJIOM BEpPTHKATbHOM Cpe3e U IMOKa3bIBAET, YTO CKOPOCTH MOTOKA YBEITMUYHUBACTCS OT OEPEroB, HOCTUTast MAKCHMyMa B
IEHTpe KaHaa.

Tepexons k paspesy 2-2" u npoduto 2-2°, rjie TOTOK BOIBI Ha PABOM GEPEry MOABEPracTCs COMHEUHOMY HAIPERY,
BOJIa HarpeBaeTcsl, CTAaHOBHUTCS Oornee OypHOI M HaYMHAET TeUb MEJJICHHEe 110 CPABHEHUIO C OCHOBHOM YacTBIO BOJIBI.
OxutakieHHast, ObICTpast CKONB3AIIast BOJA, IIPOTEKAOIISS BIOIb JIEBOTO Oepera JIOrOHSAET MEIEHHYIO CKOIB3SIITYI0 BOIEI
Y 3aKpy4MBAET C IIPaBOM CTOPOHBI BOKPYT cedst (puc. 13.13), n3-3a yBennueHus TypOyJIeHTHOCTH M 3aMEUICHUH TEILIOi BOIb,
B KOHEYHOM HTOTe CO3TaHMs n3rn0. HekoTophle U3 TSHKENbIX 9acTHI], OCAIKa, HePEeBO3UMBIC OBICTPEIM ITOTOKOM
BBIOPACHIBAIOTCS Ha JICBOH CTOPOHBI O] AelicTBHEM LEHTPOOSKHON CHIIBI, B TO BpeMs KaK Ha IIPABOM IIPOUCXONUT YHAICHHS
ocajKa B pe3ylsTaTe BO3ICHCTBHS XOIOTHOH BOABL B To e camoe BpeMs ITONepedHoe CeUeHUE PEKU B 3TOT MOMEHT
CTAHOBUTCS aCHMMETPHYHBIM, H3-32 HEPAaBHOMEPHBIX [TOTOKOB M TEMIEpaTyp, TIIy0Xe CTAHOBUTHCS TaM, II€ TEKYT IIOTOKI
XOJIOZHOH BOZBI.

B paspese 3-3 ' u mpodue 3-3 1, u3-3a MMITyITBECa MACC XOTOXHON BOMIBI, XOMOHAS BOIA MEHSIET bepera KaHaa
" n3rubaeTcs B KOHETHOM UTOTre, OH (hopMHpyeTcs B IIPOTHBOIIONOKHOM HaNpaBIeHUH. EciH 3To ecTecTBeHHOE, PUTMHITIHOE



dgepejoBaHNe, CIIpaBa HaJIeBO U CJIeBA HAIIPABO, KAKUM-THO0 00pa30M HapyIIaeTCs, OHU MMEIOT CTPAITHbIE TOCIECACTBUI He
TOJIBKO AJIs1 HEOCPEICTBEHHOIO OKPYKEHHUS, KOTOPOMY HE XBAaTaTh IUTATEIbHbIX BEIECTB, HO U A7 BCEH JKU3Hb 3aBUCAILEH
OT PEKH BHU3 IO TEUEHHUIO. JIeHCTBUTENBHO, pEryIHpys Kypc PEKH €CTECTBEHHO OYCHB BaJKHO 00CCIIEUNTh, YTOOHI JIEBBIH H3THO
peKH, HarpuMep, He TPOMCXOAMIT WITH He HauaHaJICs TaM, T MPaBblii I3pHO peKU 3aBepIaeTcs, Hapymast 3T0
€CTECTBEHHOE Yepe/IOBAHUE.

MecTononoxeHre 3TOro TEKYIIEro epexoia TaM, IIe peka camasi MeJKas 1 rie e€ MOXKHO JIeTko mepeiith, 6poxn. Tax
KaK CKOPOCTB ITOTOKA IMEET TeHCHIIHIO K 3aMEeUICHUIO 3/1e€Ch, OPOIBI TAKXKE OCHOBHBIC 30HBI OCAXK/ICHHS B3BEIICHHBIX
IIUTaTEIbHBIX BEIECTB PEKU U MUHEPAJIOB, U IJIE PEKa MOKET IIepeJaBaTh UX B OKPY:KalolLyto cpeny. C Apyroil CTopoHbI
W3TUOBI, TIIE Pa3MOJIOTHIE CKATBI M KAMHHY M MX NIBUIEBHIHBIC BELIECTBA, IEPEHOCUMBIEC B BUXPEBOM MOTOKE JIJIst
HOCIIEAYIOLIET0 OCAKACHUA. DTO OTIOKEHHUE FaJIbK U BAJIyHOB, HE CIIEIYeT PAaCCMaTpPUBATh IPOCTO KAK MHEPTHYIO MATEPHUIO,
B noHnMaHun Brkropa Illaybeprepa, oHM COCTaBISIIOT Xi1e0 PeKH, €€ HCTOYHHK MUTaHUS Ha CBOEM ITyTH K Mopio. Ecin
TeMIIepaTypHBIA TPaHeHT B OPOIe TTOIOKHUTENBHBIA OTHOCHTEIBHO TeMIIEPaTyPhl 3eMIIU 3TH )KU3HEHHO BaKHBIE
IHUTATEbHBIC BEIIeCTBa OyTyT JAbIe BCACHIBATHCS B 3€MIIIO Ha ITOA3APSAAKY U 000TallleHne TPYHTOBBIX BOJ . JTO eIle OIHH
13 MHOTHX CHOCO0O0B, B KOTOPBIX PeKa IIOCTOSHHO BOCCTAHABINBACT CBOIO SHEPTUIO U KU3HEHHYIO CHITY, H B TO XK€ BPEMs
TepesiaeT uX OKpyKaroliei cpene.

Bpon - Taxxke Gokyc niu 1ens Toro, uto Bukrop [llaydeprep HasbiBaeT "dHepreriueckum — BoictpenoM” (puc. 13.14).

DTO TO MECTO, TIIe CO3UIAIOIIAs HeMaTepHalbHbIC SHEPTUH I )KUBUTEIILHBIC YJHEPTUH PEKU BEIOPACHIBAIOTCS B
OKPYXKAIOMIYIO Cpefy, KoTopast, Kak (popMa SHEprir poICTBEHHAS C SHEPTHeH JKH3HH, HAAM )KUBOE "OPrOHOM™' 110
Bunerensmy Paiixy. OHU BEICBOOOXKIAIOTCSI B 3TOM MECTe, TOTOMY YTO BCE DHEPTUH, HAKOTUICHHbIE B TIPEABIIYLIHX
HAMOTKaX, IIPOTUB YaCOBOHN CTPEJIKH, MPONOIBHBIX BUXPEH JOKHEI OBITH BEICBOOOXKICHBI TIEPE]l TIOBOPOTAMH JIBHXKEHUSI 10
4acoBOH cTpernke. THBIMH CII0BaM¥, TOYKa ObLIa TOCTUTHYTA, T/I€ KOHIIEHTPAIHS SHEPTUH BUXPS 3aBepIIaeTCs B MpoIlecce,
POICTBEHHOMY JbIXaHHI0. Helb3s1 HelpephIBHO JIeNaTh TOIBKO OWH BIOX H, CIEI0BATEIbHO, MOMEHT JOCTUTHYT € BIIOX
YCTYIaeT BBIJOXY, Ka)IIBIH M3 KOTOPBIX COSIMHEH C Pa3UuHON (POPMOI SHEPTUH U 002 U3 HUX HEOOXOAUMBI JUTS KU3HH,
Y9TOOBI MPOAOIKATE JKHUTH.

Tak Kak 9TH KAMHHU TPYTHCS JPYT O APYra, YTO MOXKET MPOU3OUTH TOIBKO, €CIH BOZIA TOCTATOYHO XOIOAHAS, TUIOTHAS U
JMMHAMHYHAS], MEJIKHE YaCTHIBl MUHEPAJIOB OT HUX MOMAJaloT B BOAY H YaCTUYHO WM TOMHOCTBIO PACTBOPSIOTHCS, 3aMEHUB
TIOTEPSTHHBIE paHee TIPH Nepeiadr B OKPYKAIOIYIO cpeny. He TonbpKo 3TH clieibl BRICBOOOYKIEHHBIX JIEMEHTOB 1 MUHEPAJIOB,
a yucTasi HOHU3UPYIOIIast YHEPTHs, Yepe3 uepeoBaHie TPHOOTIOMUHECIISHIINY YITIOMHHaBIIekcs B miase 8. Korma nBa
MPO3PAYHBIX KPUCTAUTHICCKUX KaMHsI (KPHUCTAIIBI) TIOMOOHBIX IO COCTaBY C CHIIOM HaAaBIHBAIK U TEPIU OPYT O APyra WK
YIApHUITH PYT O APYra, BCIBIIIKA 30JI0TOTO CBeTa NosBisiercs: BHyTpu HuX. [1o ciioBam Bukropa laybeprepa sToT e
3¢ deKT BO3HUKAET, KOrna JBa OpycKa 13 MEePBOKIACCHON NPEBECHUHBI aHAJIOTHYHOTO XUMUYECKOT0 COCTaBa MOTep IPYT O
npyra. B Monx skcriepuMeHTax ¢ 3THM SIBJICHHEM, TIOTydeHHbIE HCKPHI [0 BCEH BUIUMOCTH, HE BBI3BIBAIIN JNIEKTPUUECKHE
MIOMEXH, TaK KaK PaJHONPUEMHUK pacIioiaraBIIeiics: psIoM ¢ UCKPSIIMMCS KAMHSIM HE TpecKall BO BpeMsi IPOU3BOJICTBA
UCKpHI. DaKTUUECKU 9TO HE EKTPOMarHUTHEBIE TIOMeXH BooO1ie. BooOie Hikakoro BMenraTenbeTea. [1oaToMy MBI 31€ch,
CTaJKMBAeMCs C TOW WJIM UHOH, APyroi GopMoil OKUCIEHHS, TIpoliecca TopeHs1. To, 9TO 9TO UCKPEHHE TAaKKe MOKET
MIPOM30MTH MO/ BOION HUKOIZIA HE MPEIIOIorajoch UM UCCIEI0BATIOCh C HAyYHOW TOYKH 3peHUs. DTO AEHCTBUTEIHHO UMEET
MECTO TOJI BOJIOH, H, CIEI0BATENBHO, IPOLIECC XOIOJHOTO OKUCIICHHS, OKHICIICHNS He 00513aTebHO CBSI3aHHOE C BBIETICHUEM
BBICOKOW TeMIIEpaTypBHl.
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D¢dexT, BIUSHUE HA TCUCHUS 110 HALIPABJICHHO B TOM XKe DddexT, BIUsHUA Ha TeYCHHUs B 00paTHOM HaIlpaBJICHUE BpALCHHS
HAaIpaBJIeHUH, YTO U BpalleHHe 3eMIU yCKOPSETCs OTHOCHTENBHO 3eMIi He TONBKO 3aMeULIeT IBIDKEHUE BOJIBI, 8 TAKXKE OTKPHIBAET BOLY,
JBIKEHUIO BOJIBI M yMEHBIAETCS B IIEPHUOJ BO3JCICTBY TeIlIa OT BozzelicTBHIO Temna ConHna B TedeHne 6oliee JTHTENBHOTO IIEPHOAa,
Conuna. Bozna ocraercs 6oiee IpoxiagHol, yBEIUUHBACT CBOIO Harpesas e€. DTo CHIDKaeT e€ IIOAbEMHYIO CHITy U €8 CIIOCOOHOCTD
HOXBEMHYIO CHITy H €€ CHOCOOHOCT TPaHCIIOPTHPOBATH IUTATENbHBIE | TPAaHCIIOPTUPOBATH MUTATENbHEIC BemecTBa. O6a Oepera peku B KOHETHOM
BemecTBa. O6a Gepera pekd OOBIYHO OCTAIOTCS IIIOJOPOJHBIMH. UTOTe MOTYT CTaTh OECIIOJHBIMH.

E1me onvH HHTEpECHBII MOMEHT B 9TOM OTHOIICHHH SIBJISIETCS TPOUCXOKICHHE JIETEHIApHOTO ""30/10Ta
Hubenynros", "3omoro Peitna", koTopoe k005! 1exaio Ha que Peifna B ObIIbIE THU U KOTOPOE CBEPKATIO B TEMHOE BPEMS
CYTOK. JTa JIeTeH/Ia TaKkxKe TOJKHBI OBITh OTHECEeHA K siBIIeHUIO TprudomomuHeceHmu. Okorno 200-250 ner Hazam, BOIbI
PeiiHa ObUTH, HECOMHEHHO, YACTBIMH, IIPO3PauHbIe U JOCTATOYHO MPO3PaYHbIE IS JIFOe, YT00BI HaOIIoaaTh TO, UTO,
Ka3aJI0Ch, MHTaHUE 30JI0Ta B pycie peku. CeromHs, Hapsmay cO MHOTUMH JIPyTUMH peKaMu, PeifH rycToif, MyTHEBIH, cepo-
3eJIeHOe TPSI3HOE BapeBO, €ro JKU3HEHHAS CUJIA MTOIKAIICHHAS] COBPEMEHHBIMHI METOAMU MEXaHHCTUIECKOTO TTOIX0/1a K
VIIPABIICHHIO PEKH.

DHepruu JAapyrolue )Ku3Hb, CreHEPUPOBAHbBIE B IIPUPOJHBIX MOTOKAX, SBIISIOTCS MPEUMYIIECTBEHHO PE3YIIETaTOM



OXJIQJKIAEHNUS CIIMBAIOMINETOCS BUXPEBOTO IBIDKEHNUS BIOIH MPOOIBHOM OCH TIOTOKA, YTO MIPUBOAUT IUCHEPCHOMN CYCIICH3UH
MEJKO H3MEIIFICHHOTO MaTeprajia B TECHOM KOHTAKTE B IJIOTHO YITAaKOBAHHOM SIAPE XOJIOJHOM BOMBI, XKHUIKOH CMECBHIO KOTOPYIO
Buxrop HasbiBaet "amynberei’. O6a KpaiHIX COCTOSHIH KOHIIGHTPAINH U OBICTpast CKOPOCTh BPAIICHUS B BUXPE BBI3BIBACT
Ooree BBICOKHE COCTOSTHIE HOHHU3AIUH, KOTOPOE B CBOIO OYEPENb, TO3BOIUT HOBBIM KOMOWHAIHAM U
Ppe-KOMOMHALMSIM Pa3IMIHBIX JIEMEHTOB, TEM CAMbIM ITOBBILIAS TEHEPALIHIO AIEKTPOMArHUTHOM 3Heprun (a MIMEHHO (DYHKIHS
METaJIOCOACPIKAIINX HOPOJ U TPUOOITIOMUHECIICHIIMHK). Tak KaK MpOOIbHbIC BUXPHU CBS3aHbI C €CTECTBEHHBIMH  [TOTOKAMH C
CaMOOXJIaX ICHsI, SHEPTUH, KOTOPHIE OHU BBIMYCKAIOT XOJIOAHBIE-ACTOYHIKN Ha OCHOBE MPOIIECCOB, KoTopble Brukrop HasbBaeT
"xonoHo# (epmenTanueil (OpokeHnem)" u, X 3)EKT, MOITOMY OIarOTBOPHBIA. DTO MPOUCXOAUT [IOTOMY, Y4TO
HeMaTepHalIbHBIEe HCITyCKaHUS 3TOH 3MYIILCHH, COAEPKAIINE KUCIOPOJ - TAKKe KOMIIOHEHTHI CHIIMKATOB, KOTOPBIH CTAHOBHTCS
MACCHUBHBIM IIPH HEHTPOCTPEMHUTEIFHOM OXJIAXKACHUH 1 JIETKO CBA3aBACTCS C KapOOHAMH, MO CYIIECTBY (hOpMUpPYIOIIast
(byHKIUSL. DTH 3KOTOTHIECKH OXXHBIISIONINE YHEPTUH cOPACHIBAIOTCS HA IUIOCKOCTD, MEPIICHANKYISIPHYIO OCH BHXPS, KaK
noka3aHo Ha puc. 13.14 u Moryt OBITh IpEPaBHEHEI IO CBOEMY XapaKTepy K OMO-MarHUTHOMY pa3psmLy
B BOJHOM CTpye OIicaHo B Iase 6, puc. 7 u puc. 6.11.

C monepeyHbIM BUXPEM, ¥ BEPTHKAIBHO MOMEPEYHBIMU BUXPsIMHU B yacTHOCTH (puc. 13.10), kotopble 00pa3ytoTcs Tak
KaK BOZIa CTAHOBUTHCS OOJIee-TEIION COrpeThii 0T Ype3MepHOro BO3ACHCTRIL COTHIIA HITH Yepe3 He eCTECTBEHHOE
pErynIupoBaHNe, SHEPTUH HCITyCKaeMbIe SIBIISIOTCS BRICOKO—TEMIEPaTypHBIMH - HCTOYHUKAMH ¥ HCTOIIA0TCs. Bo MHOrOM
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9TO pe3yNbTaT BbI3BaHHBIN BHICOKOM TEMIIEPATYpPOH, KUCIOPOJ CTall arpeCUBHBIM U 5
SMYITbCHN HH3KOTO KauecTBa, KOTOPAasi OHA MIPOM3BOANT. 3/1€Ch MBI IMEEM JIENI0
C TETUTBIM OpOXKEHUEM, UTO IIPUBOIHT K PACIIPOCTPAHEHHIO MATOTCHHBIX OaKTepHi.
Kpome Toro, moCcKoinbKy 0Ch 3TOT0 BUXPS BEPTHKAIBHBIHN, H3IydaeTcst U i
pacmpocTpaHsieTcss CMepTOHOCHOE TOPH30HTAIIbHOE M3ITydCHHE, ] i _\‘-."m, E: |
BpEIHOE IUIS OKPYXKaroIieH cpensl. JT1a QyHKIHA B aHANOrny ¢ Brsrersmom :
Paiixom “cmeprensHoe uznyuenust oprona” (CMO-DOR), ridfhysq ‘atrn - koropoe
HapymaeT OOMeH BellecTB BCeil opraHudeckoi xu3Hu. [1o cBoeMy xapakrepy
OH CPOITHMM C KPacHBIM Pa3psIOM OIHCAHBIM B 3KCIIEPUMEHTE CO CTPYSIMHU BOMEI
BBIIIE. DTH BPEIHBIE XAaOTHIHBIE BBIOPOCHI HJIH CO3JaHUe "'MyCTOT -IbIp",
Kak 3To OBLIO, B IPOM3BOAUTEIFHON MaTpHLEH XEHIIUHEI (HPYKTUTEHOB 3QUPHBIX
00pa3oBaHuii KOTOpBIE TAKKE PACTIPOCTPAHSIOTCS 110 TOPU30HTaIH (I1aBab,

puc. 5.2), )KeCTOKO MOAABISIFOTCS UX 3aPOMBIIICBHIC (HYHKIIUH.

Bimmsaue adpexra Bpamenust 3emin ¢ Cesep - FOr u IOr - CeBep TedeHHE peK BbI3bIBAET
aCHMMETPUYHBIM NpohHIIeM KaHaja U3-3a HHEPLIUOHHOTO COIPOTUBIICHUS BOABL Bynyun
OIpe/IeICHHO TsbKeNee, Ooee X0I0IHas BOJIa Ha JTHE UMeeT HauOoIIbIliee HHEPIIMOHHOES
CONPOTHUBIICHUS M BBIHY)KHA YIIIyOUTD 3aMaJHYI0 CTOPOHY ITOTOKA. XOJIOIHAS BOJA C
OOJIBIIION TTOBEMHOI CHIION M CHIION IepeHoca I03TOMY TedeT BIOJIb 3aaJHOro Oepera, yriayousst
JTHO Ha ATOM CTOPOHE M IIOCTABJIAET 60J1I>I_I1y}0 YacTh MUTATEIbHBIX BEUIECTB, B TO BPEMS KaK Ténnas, FI!'_]. 13.18 Pmpagaﬁm of sand banks -‘_
OIIPENEICHHO JIETKas BOJA, 3aMEJUIACTCA B CHJIE IIOTOKA M CUJIE IIEPEHOCA U, TAKUM 5tra|ght channels |
00pa3oM eUIHT NUTaTENbHBIX BEIIECTB, IPOTEKAET II0 BOCTOYHOMY Oepery. B
pe3yJibTaTe 3anaaHblii Oeper, Kak npaBuio, OoJee II0JopoIHEe, YeM BOCTOUHBIH Oeper.

Xors pasian4iusa B TEMIIEPATYPE BOABI, OTBEYAIOT 3a 1:000€ U3 BEIIIIE YIOMAHYTBIX }IBHCHHﬁ, MHWHHMAaJIbHBIMH, Ba)XHO
TAKKE IIOMHUTD, 9YTO JKU3Hb U CMEPTh — BCE JICJIO JIUIIb B TEMIIEPATYPE, YTO HAIL COBpeMCHHHﬁ Hay‘IHHﬁ MHP CUHUTACT
COBCPUICHHO HE3HAYAIIIUM.

13.4 I'eocmpogpuueckuit egpghexm ¢ nomoxke

I'eocTpoduuecknii Berep (0T reo... u rped. strophe — moBopoT, BpaleHe), rOpH30HTAIEHOE PABHOMEPHOE U IIPSIMOJIMHEHHOE IBHXCHHE BO3LyXa
IPH OTCYTCTBHH CHJIBI TPEHHS U PABHOBECHH I'PAANCHTA NABICHUS U OTKIOHSIONIEH CUIIBI BPAlIeHHUs 3eMIIH. ..

Euie oqHiM BaKHBIM (haKTOPOM, CBSI3AHHBIN C IBIDKCHAECM U KHU3HECIIOCOOHOCTBIO PEK U3BECTHBII
Kak "reoctpoduueckuii 3¢hdext”, KOTOphIi CBS3aH ¢ BpallleHneM 3eMInu e€ BIUSHUC Ha JIBIKeHHE BOIbl. Camo coOoit
pasymeercs, YTo TPaJINCHT TeMIeparypsl Takke Biuser. Puc. 13.15 mokasbiBaeT ceueHue 3emiu u e€ kpuBu3Hy. CorHile



MIOKA3aHO, BUIHO U3 F0KHOTO MOMYIIapus, MOTHUMAsCH C IIpaBa U ABIDKYyIeecs 1o HeOy B JIEBYIO CTOPOHY. B To sxe Bpemst
3emuis Bpauaercs B cropony ColnHIa B IpaByro CTOPOHY. B pekax ¢ 3amaza -> BOCTOUHOM HalpaBICHUM I10TOKA,
mo3ToMy IOTOK Bobl K ComnHiry. OTKPEITO TF000MY OTAENBHOMY "KilacTepy”, Boia, Kak OBI, B TAKHX PEKaX OTKPHITO
COMHITY HeOOIBIIOH JacThI0, YeM ecir OBI IMOTOK TEK B 0OpaTHOM HAIpaBIIeHHH. Tak Kak OH IBIKETCS B CTOPOHY
ConHua, 3TY BOJHBIE KJIACTEPBI, MOIBEPTaOTCsl MEHBILIEMY TEILLIOBOMY BO3AEHCTBHIO.

B 10 e camoe BpeMs1, OTOK BOBI Takske OBICTpee, 9eM BpallleHHe 3eMIIH, B CBA3H CTPaJUEHTOM, 10 KOTOPOMY OHA
TEYeT, TaK YTO aOCOMIOTHASI CKOPOCTH ITOTOKA OTHOCHTEIHHO HEMOABIKHOTO HAOMIOAATENs CMOTpSIIero BHA3 ¢ FOxHOTO
HOJIOCa ABIsETCs Oommee OBICTPBIM, YeM eCITH ObI ABIKEHHS ObUIM B IIPOTUBOIIONIOKHOM HalpaBiIeHHH. Takue pekH, Kak
TPaBHIIO, CTPOAT CBOM Oepera paBHOMEPHO Ha 00€ CTOPOHBI M ILIOAOPOJHE IMPIUICTAIONINX paliOHAX TAkOKe BBIMIE, TaK
KaK o0Iast TemIepaTypa BOIBI HPOXJIaJHEe, HEPEHOC YacCTIl U paclpeeleHHe TNTATeIbHBIX BEIIECTB OONbIIe.
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Puc. 13.19 Perynuposanue Ha Peiine BBepx 1o TeueHuto or Manreiima (ncrounuk 19 Beka)

C Boctoka -> Ha 3amna/H norok (puc. 13.16), ananoru4nble BoaHbIe- Kiactepa ocewaoTcss CoMHIEeM B TeYeHHE
JUTITETBHOTO BPEMEHH He TOIBKO ITOTOMY, UTO TIOTOK JABIDKETCS B TOM JKe HarpaBlIeHHH, 9To i COoITHIE, HO B KaK pe3ylIbTar
COOCTBEHHOI MHEPIIUH BOJBI, UTO BBI3BIBACT €€ JBIDKEHHUE BIIEPE, YTOOB! OBITH HEMHOTO 3aMe/VICHHBIM BPAIICHUEM 3EMITHL
Pe3ynbratoM 3TOTO SBNISAETCA TO, YTO BOJA CTAHOBHTCS TOPA3/0 TEIIee M MEHBIIE BOSMOXHOCTEH JUTS ITepeHoca YaCTUIT I
IUTATENIBHbIX BEMIeCTB. B HI30BBSAX TakuX pek, Oepera CTaHOBATCS OSCIUIONHBIMHA H3-3a OTCYTCTBUS UX, H PeKa HMeeT
OONBIIYIO TEHACHINIO K HABOJHEHUSIM U (POPMHIPOBAHUIO JENETHI [P BIAIEHUH B MOpE.

Xapakrepucruka TedeHuid ¢ Cesepa -> Ha IOr u ¢ IOra -> na CeBep peku oTIMYaroTCs OT BBILEYNOMSHYTHIX. X Monenu
TIOTOKA PETYIHPYIOTCS B OONBIIEH CTEIeHN X OOKOBOI MHEPIUH OTHOCHTENEHO BPAIICHIUS 3€MIIH, 9eM OT
npoxoxaernst Comana no HeOy. Ha puc.13.17 cpes, mpoBeeHHBII Yepe3 Takne peKH SKCIOHATOB aCUMMETPIIHBIM MPO(HIEM.
Braromapst *xuiKkolt HHEPIUI BOIB! Y OCHOBHOH YacTH BONBI €CTh TeHICHIVMS HaBAIMBATh HA IIPOTUBOIIONIOKHEINA Oepera Ha
3aTaTHOH CTOPOHE, T. €. B CTOPOHY, IIPOTHBOIOIOXKHYIO HATIPABICHUIO BPAICHIUS 3EMIIH.

Bymyan camoif IDIOTHO# 1 TKEIOH, caMast XOIoIHas Boja Hanbolee MOCTpafaBIias 1, CIC0BaTeIbHO, OCHOBHOM

TOTOK MPOHCXOIHT BIONE 3aIaTHOTO Oepera, Iie KaHall TakkKe B [eJIoM Iryoke. Takwe peky, Kak MpaBuiIo, OeCIUIONHBIE HA
BOCTOYHOH CTOPOHE, TOTOMY 4TO, OyIyT Mebde, BOfa Ha TOH CTOPOHE IJe TeIIee H OTIOKEHHE 0CaJIKa IT0TOMY MPOHCXOIUT
panbiie. Korga nonoXXuTeTbHBIH TPaHeHT TEMIIEPaTyph! OIIEPATHBHO BIIUSET, KaK IPaBHIIO, Ooiee BRIPAKEHBI Ha 3aI1aJHOM
Oepery, ¥eM Ha BOCTOYHOM ¥, CIIE[JOBATENBHO, MUTATENIBHBIIN IOTOK OONBINE Ha 3amajie, 4eM Ha BOCTOKE C COpa3MEpHBIM
pa3nuareM B OTHOCHTEIILHOM M300MITHH, WK, Kak ObLI0 oKa3aHo Ha Puc. 9.8, peunsle neiicTBus, 9T0 OBI
U3BIIEYb MUTATENbHBIC BEIIECTBA U3 TEIJIOTo Oepera M OTAaTh X B Ooee MPOXIIaTHOMY.



Puc. 13.21 UckyccTBeHHoe pycrio pekn (CoopyKeHHbIN KaHam peku)

Ecmu 5TH pexu HaxoAaTcs Ha JOBOJIBHO BRICOKMX MIMPOTAX, M BIAJAIOT B XOJMOJHBIC MITH apKTHIECKHE MOps, TO,
MIOCKONIBKY OHUI IBUTAIOTCS B HAIIPABIICHUH TIOJIFOCOB, YToM MajeHus ydeii CollHIa yMeHbIIaeTcs], BOJa OXJIaX/IaeTcs U TaKue
PEKHU HECyT CBOH OCAJIKHU JaJeKO B MOpE, CO3IaBas sI3BIK U MOIyOCTPOBa M3BeCTHBIE Kak 'Xadd" dpopMuposanue. B npornsHOM
citydae, Takue, kKak Huji, Kotopble BIIOIAIOT B MOPSI Ha TOPa3/o Ooiee HU3KUX MIMPOTaX, BMecTo Xadd pa3BuUTH, POPMUPYIOT
JIENETHI, MOCKONIBKY ITOTOK CTaJIa IeperpeBaThes U BOJa, COOTBETCTBEHHO, Ooree Bsias M He B COCTOSIHIH YIEPKHUBATh
CBOH OCAJIK{ B BHAIE CYCIICH3HUH.
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Puc. 13.22 O6bscHeHre TPANCIMBUIAHOIO KaHasa
OTHOCHTHHO 00BEMY K OCHOBHOM €IMHUIIE, 00HEM BOJIbI KOTOPBIN HECET KAHAT YBEIMIHBACTCS IO KCIIOHCHTE, ITPH TTOBBIIICHHS
YPOBHST BOJIBI



Fig. 13.20a A natural river Fig. 13.20b A mechanically engineered waiercourse

13.5 Dpgpexm ucnonvzosanus 0ObIYHBIX UHIHCEHEPHBIX CUCHEM HA PEKAX

Ocobyro 03aboueHHOCT OBLTa y BukTopa Ilaybeprepa Ha crioco0, KakuM yHnpaisieTcs peka 1 oOpabaTsIBaiach
BOJIa B TIONTHOM HEBEXeCTBe K 3akoHaM [Ipuposst. [IpuHyXIas BOTy IBUraThCS B KOHKPETHBIX TPANCMBUIHBIX KaHAIAX, B
IIUTAHAPIYIECKHUX CTATBHBIX TPyOaX M T.X., TOT ke caMbIi 3(h(eKT, eciri ObI YeloBeka 3aKyTaTh B CMEPUTEIIBHYIO PYOaIlKy, 4To




JIeIaeT ero arpeccuBHbIM (3 GEKT CBepX HArpeBaHUs COAEPIKAIIETOCS KACIOPOIa, OH CTAHOBHUTHCSI arPECHBHBIM), yOUBAeT €&
xapakrep, e€ cBoOOIy U JIHIIaeT e€ Bcei cBoel dHeprud. B TaknXx ycIioBUsSX Boa HE MOXET OOJbIIE OCTABATHCS MSTKON H
37I0pOBOH, AapyIOIIeH 37I0pOBbE, & CTAHOBHUTCS )KECTOKOW arpeCHBHOM U MOMOTaeT Pa3BUBATHCS OONE3HETBOPHBIM allaCHBIM
OaKTEepHsIM U BHPYCAM.

Puc. 13.21 B3st U3 yueOHUKA 110 FI/I,Z[paBJ'II/IKCS, BHJIHO, YTO JTAXKE B TIPSIMOM KaHajle, B 3TOM CTPAIIHOM ''TIPSMOM'" -
MUDKaKe, B KOTOPOM 3aKIIFOYeHA BOJa, OHA TIO-NIPEKHEMY CTPEMUTCS TAHIIEBATh, BAILCUPOBATh H, BMECTO TOTO, UTO OBI TEYET
MIPSIMO Yepe3 ITOT YISPKUBAIOIIHIA KaHaIa, B KOTOPOM MOTOK JIOJKEH OBITH MPSIMBIM U JIAMHHAPHBIM B COOTBETCTBUH C
THAPABIMYECKOH TEOPUH, BOJIA BCE EIIIE MBITACTCS YTBEPIUTH CBOM MPUPOIHBIN SHEPreTHIECKUI XapaKTep TeISHHs sl TOTO,
YTOOBI BOCCTAHOBHTH CBOIO OBIBIIYIO )KU3HU JAPYIOUIYIO CIIOCOOHOCTb.

YrtoObI HaTh YUTATENIO O0IIee MPENCTaBICHNE O COBPEMEHHOM PETYIHPOBAHMS PEK U, YTO BIEKYT OHH 32 COOOM, TaBaiTe
TIOCMOTPHM Ty YaCTh H3BHIHCTON peku Peiin Ha puc 13.19°%, 3a kotopyro, kak omucaro B riase 1, Buxropa IllayGeprepa
Goporics (Ipasicst) OYeHb YCEePAHO, HO TIIETHO, YTOOBI COXpaHuTh e€. Kak 1 Bce eCTeCTBEHHBIC BOIHBIC TIOTOKH, TIPEICTABIISIIOT
€000l M3BIIIMCTYIO KapTHHY TEUEHHs, TOKa3aHHbBIE 371eCh, KAKAM ITyTeM XOTEJl IBUTaThes PeitH. DTo OBUT MyTh, KOTOPHIM
YIAIOCh ONMTHMH3HPOBATH CBOIO YHEPTHIO M MPOIMYCKHYIO CIIOCOOHOCTD, XOTS K TOMY BPEMEHH, KOTZIa 3TO PEryIHpOBaHUE ObLIO
HPOBENEHO, Oe3 COMHEHMS, OONbIIas OKPECTHOCTH Jieca ObLIa BEIPYOIICHa, JINIIEHA PACTHTEIFHOTO IIOKPOBA, C HEM30eKHBIMI
TIOCIIEICTBUSMH KOTOpBIE YK€ 00CYKAaIHCh.

DTOT €CTeCTBEHHBIH IyTh ObLI HE MIPUEMIIEM TS BIACTEH, BOSMOXKHO, TIOTOMY YTO OH 3aHHUMAJT CIIMIITKOM MHOTO MecTa
Y O4EeHB BEPOSTHO, 3aTOIUISLT OKPECTHOCTH, U CIIPABETUBO, JOBOJIBHO YaCTO. BBIJIO penieHo mocTponTs TpaneuBUAHBINA KaHaT
OIHOTOPIHOTO TIOTIEPEIHOrO CEUEHHS 10 BCeil cBoel umnHe. [IpyriMu clioBamMH, MOCTOSTHHAS ObLIa BBEIEHA B TO, UTO
€CTECTBEHHO HETPEPHIBHBIN He TIepeMEHHasI CHCTeMa, OrpaHUIMBast MOTOK OrPaHUYEHHBIM PAaCMEPOM H, KOHETHO, peka, 3TO
ceifyac MOYTH YMHUPAOIIHIA BOIOEM, OblTa HE B COCTOSTHUH TPAHCIIOPTHPOBATH YACTHIIBI, CTAT 00pa30BBIBATHCHIS 0calok. Kak
PE3YIIBTaT THO pyciia HY)KAAeTCs B IOCTOSTHHBIX JTHOYTITYOHTEIBHBIX pa0oTax B IENIX COXpaHeHHUs 0e30MacHOi NTyOUHBI OT
HABOJTHEHHSI.

[Tyts Peiina ObLT yceueH cO CTPOUTEIBECTBOM JTOTO TPANEMBHIHOTO KaHANA HILUTIOCTPHPYET YKacHbIe NehopMaliii B
TaKoM rozxozie. Bee mpekpacHbie H3riObl cepriaHTHHA OBLTH MPOoiAeHbl. HeT HI4ero ecTeCTBEHHOTO B TIOBOPOTAX PEKH KaKk
MOKa3aHo 371ech. [lokazaHHbI B TeMHBIX ouepranusx (puc. 13.19), 310 "OecKkoMIpoMuUCCHBIN" TpareuBUIHBIN KaHAT ObLT
COOpPY)KEH Ha peKe HH)KeHepaMy B HEYyMECTHOM YOEXKIICHUH, YTO TIOTOK BOJBI OyIeT YITydIlIeH U JpeHaX YCKOPUTHCS.

IMopazuTtenbHEI KOHTPACT MKy KOH(HUTYpaIfeil eCTeCTBEHHO OPTaHHIEeCKOrO U HCKYCCTBEHHO MEXaHUIECKOTO
BOJTHOTO TIOTOKA CTAHOBHTCS eliie Ooriee oueBHIHbIM Ha puc. 13.20a ul13.20b". B TIEPBOM MOYKEM YBUIIUTH H3MEHEHUSI [IIUPUHBI
KaHaJa, paInychl M KPHBU3HY PEYHBIX H3THOOB U PACUICIUICHNE KaHaN, YETKO MPOCIEKUBACTCA. ITO OTHOCTHIO
pe3yIBTaT €CTECTBEHHOTO TeUSHHUS BOABI B 3TOH cuTyannu. OH TIIATeNHHO (POPMHUPYETCS PYCIOM, B KOTOPOM OHA JKETaeT
JIBUTAThCS.  MOXKET BUTATHCS ¢ HAMMEHBIIMMHE TIOTEPSIMU SHEprud. Bo BTOpoM, 3aMeTnM, BOOOIIIEe HET U3MEHEHHSI 110
mmpuHe. Bee npsiMble yaacTKH O4eHb IpsIMbIE My BCEX M3rHO0B OIMHAKOBBIH pajiyc nu3ruda. Bes kommo3nnms nMeeT o4eHb
CTEpWIIBHBIH, HEeCTECTBEHHBI 1 O€3KU3HEHHBII BHEIIHUIA BU] H, 0€3YCIIOBHO, HE TIOCTABUT XH3HEHHO BaXXKHYIO, 30POBYIO
BOJY B MECTE I7ie OHa TedeT. [Ii3aifH 3Toro JIbIcoro, 6e3 1epeBbeB, U OTKPHITOrO OPOCHTENFHOTO KaHaIa TAKKe OTHO3HAYHO
TIOKa3bIBAET, YTO €r0 CO3JaTeH ObIIIM COBEPIICHHO HE OCBEOMIIEHBI O TOM, UTO BOJIa YKHBOE BEIIECTBO U 3aHUMAJIHCh
WCKITIOYUTEIHHO TPAHCTIOPTHPOBKOMN SIKOOBI HHEPTHOMN JKUIKOCTH.

Kanan mis apenaxa Ha puc. 13.22 mokasbiBaeT, 4To 3TO TpanelUBUIHbINA MPOGUIb Ha caMoM jere. Beioop
TpanenuBUAHON (HOPMBI IJIsI ITUX KAaHAJIOB OCHOBAH Ha 00OCHOBAHHUE, YTO KOTHYECTBO BOABI OHU MOTYT HECTH
SKCIIOHEHIIMABHBIN PAacueT TaK Kak 00bEM moToka Bo3pactaet. Ha puc. 13.22 B HuwxkHeit yactu " V nudpa 1 o603Hagaer
TUTOIIAIb TIOTEPEYHOr0 CEYEeHHS M BBICOTHI 0a30BOr0 OJ10Ka ToTOKa. [Ipu BBICOTE B 1Ba pasa, 00bEeM MOTOKA YBEINIHNBACTCS B
YeTwIpe pasa, T.e. B 4eThIpe pa3a Oonblie, yeM 0a30BbIii O10k. Ecimi BEIcoTa BOIBI B TpH pa3a, TO KOMTHMYECTBO BOIBI
MIPOXOJIsIIIee B AEBITH pa3, U TaK Jaliee, YBEIUICHHE KOIMYECTBa BOIBI ISl KAYKIOTO YPOBHS YKa3aHO OONBILOTo pazMepa
udpoii Ha paBoit ctopoHe V. HezaBUCHMO OT O4EBHIHOM JIOTHKH AM3aliH, TAKUX KAHATIOB HH B KOCH Mepe HE COOTBETCTBYET
o0pasiaM ecTeCTBEHHBIX TOTOKOB BOJBI, TaK KaK KOHCTPYKIHS OCHOBaHA HA MAJIEHHKOM MacIuTade HarnpasJieHHe
0e3KM3HEHHOM BOBI B THAPABINYECKOM J1ab0opaTtopuu, 6e3 yuera TeMrepaTyp.

B pesynbrare storo y Peitna oTHsUIH Bee ero BHYTpEHHHE YHEPTHH, BECH €r0 TMHAMU3M. JKUBOE CyIIEeCTBO, y KOTOPTO
OTHUMAIOT €ro SHEPTHIO M B 3HAYUTENBHOH CTeleHH 3a0paiy ero Xapakrep. XapakTep, 3aMeTHM, SBISETCS OYeHb TOHKOH 1
HeMaTeprabHOM (HopMoii SHeprur. MBI He MOYKEM OIPEICNIUTh €ro B MaTepralibHOM MaciiTabe, Ho 3To opma
SHEPreTHIEeCKUX BhIpakeHUd. Boma obmagaeT xapakTepoM Tak xe, Kak BbI WiH 1. Korga oHa He UMeeT BO3MOXKHOCTH
JIBUTAThCS, MIIM KOTJIA TIOTOKY OOJbINE HE JAal0T CBOOOIHO IBUTAThCS B IyTH TaK KaK OH XOYeT, OH JEHCTBYET TakK ke, KaKk
YeJIoBeK B TIOpbMe. OH CTAaHOBHTCS JKECTOKHM, MBITACTCS SHEPTHYHO, YIAIUTh €r0 KaHIAJbl U, CTaTh CBOOOIHBIM, HAHOCS
yiiep0, oKa ero BHYTpEHHee TyBCTBO PaBHOBECHS HE OyIeT elle pa3 BOCCTaHOBIEHO. 31ech YepcTBoe oOpateHue ¢ PeiitHOM co
CTOPOHBI BIIaCTell MOYKHO CPaBHUTD C XUPYPIOM, KOTOPBII aMITyTHPYeT HOTH CBOEMY HAlUEHTY, MOKET JIydIlle aTh MY WU
elf BOSMOXHOCTB XOIUTh!

Ho uto ¢akTuiecku mpoUCXOmUT ¢ BOIOW TIPH TaKUX 00OCTOATENBCTBAX? ByIydH JUIIIECHOM TeUb B €€ €CTECTBEHHOM
MaHepe, caM IOTOK U TeMIlepaTypa BOAbI CTAHOBSTHCS OMHOPOIHBIMU. Hu Kakue mpoqonbHbIe BUXPH HE MOTYT
00pa30BBIBATECA U, CIEAOBATEIHFHO, HET HU KAKOTO OXJIXKICHUS M HU KaKHe POIIeCChl He akTUBHPYIOTCs. Hanporus,
BEPTHKaJILHO HAKJIOHEHBIE CTEeHBI KaHala, IPOBOLUPILYIO CO3/IaHMEe MOMEPEYHbIX BOIOBOPOTOB, KOTOPHIE IPOM3BOIST
naryOHbIe TOPU3OHTAIbHBIE HCITYCKAHMSI, YMaHALINY, YIIOMHHaBIIHeCs panee. OTpUIIaTeNbHBIN TeMIIepaTypHBIH IpaueHT
TaKoKe Mpeod1aiaeT MOYTH MOCTOSHHO.

Ocaznok ocraercst IeKaTh Ha pycie peKH H, 0e3 AesTeIbHOCTH MPOAOIBHBIX BUXPEH; rajbka M KAMHH Y)K€ HE Pa3MOJIOTHI
B 3€MJIIO M PeKa OroIoAaia 1o e€ )KUBUTENbHBIM YCTIOBHSM, KakK Mei3ax, Yepe3 KOTopble OHa IMIPOXOINT, TeM Oonee eciu Oepera



sBIIseTCA "0eCKOMIPOMHUCCHBIMHA . Bosia cTaHOBHTCS Teriee, Oe3BKYCHOM, €€ MOTOK BSUIBIM M YBETMYUBAIOTCS HCTIAPCHIIS.
BmecTo cBepKarommx KpUCTAIIIOB XapaKTePHOTo SICHOTO )KU3HEHHO 37I0POBBIX MOTOKOB, BOJIa CTAHOBUTCS HEIIPO3PAYHOH U
MyTHOH, Mpa4qHOoil. Co BCeMH €€ 3HEprusiMU, HACUIIbCTBEHHO YIAJIEHBbIMH, BCE, YTO OCTAJIOCh, OT 3TOIO HECBEXKas U
Oe3KI3HEHHAS KHUAKOCTb.

CraHOBsICh OoJIee TEIUIOH B pe3y/IbTaTe BCEro 3TOro rpydoro M MEyMeJIOoro pyKOBOJICTBA, €€ COMepKAIHiics pacTBOPEHHbIH
KHCIIOPOJI, CTAHOBHTCS Bee Ooree arpeccHBHBIM. bonee Hu3kne (hopMbl MaTOreHHBIX OaKTepHii CBOOOIHO Pa3BHBAIOTHCS
1 OOMIIBHO Pa3MHOXKAIOTBCS BO BCEX CPe/jax, B KOTOPHIE BOJA MOXKET MPOHUKHYTH. Peka cTaHOBUTCS
SIUIEHTPOM BCAKHX OONe3Hel, BKIIFOUAs paK, Iepenanast 3TH YCIOBHS BceM (popMaM >KI3HH, BEIHYKICHBIX IIUTh WU C
KOTOPBIMH OHA BCTYIIaeT B KOHTAaKT. He Tombko 3T0, HO ¥, BO BpeMsl HABOJHEHI, BOZIa caMa Mo cebe CTaHOBUTCA erte Ooree
arpecCHBHOM M BPEJIOHOCHOMH, KaK 3TO IIOHIMATh, OHA TIIETHO ITBITACTCS BEPHYTH ceOe MOTepsHHYIO aymry. [Ipu orcyrcrBum
aBTOMAaTHYECKOTO TOPMO03a, YTOOBI OTPAaHUIHTH €T0 JABIDKEHHE BIIEpE, KOTia MOSBIIAETCS Takast BOSMOXKHOCTB BOfia OBET BO
BCE HA CBOEM ITYTH, OHA ITBITACTCA C ¢€ YHCTHIM BECOM M MIMITYIIbCOM YHHUITOXHUTH CAMH COOPYKEHHS, CTPYKTypPBI, KOTOpBIE
OTHHMAIOT y € CBOIO JIYIITy M OCBOOOIHUTHCS OT CBOUX OKOB.

B mponecce, Tax kak oHa OONBITE HE MOXET IIOIYIUTh CBOIO PEIPONYKTUBHYIO, TIONHIMAIOIIYIO SHEPTUH B HIDKHEM
TEUEHNH, KOTOPHIE BHITEKAOT I3 KapOOHOB OOBIYHO MIPUCYTCTBYIOIIINX B Geperax peK M JOCTYHMHBI Yepe3 KOPPO3HIO 0CaaKa, OHa
TBITAeTCS KOMIIEHCHPOBATh 3TO, CBEPTHIBAS OCTATKH €¢ IOABEMHOM, IEBUTHUPYIOIICH, SHEpTHEl OT BEPXOBBS, TEM CAMBIM
U3HYpSS STUM BEPXHHE MPOCTUPAIOIINICS TapyIONIyIo XI3Hb (QyHKIMI. BMmecTo Toro, uto OB aBHOKOMITAHHEH, TOCPETHIKOM,
AKKyMYIISITOp M TpaHC(OPMATOpOM >KH3HEHHOH SHEPTHH, peka CTAHOBUTHCS TPYIoM. Bee 310 sBistercs
YKaCHBIM CIIEAICTBIEM MEXaHHCTHIECKOTO ITOIX0Na HAayK! B COUCTAHNH C ITOTHBIM HEBEKECTBOM HCTHHHOTO XapaKTepa, CyTH,
BOJIBL

13.6 I'uopo-Inekmpo Inepzemuxa

3TO COCTOSIHHE YCYTyOIsIeTcsl CyIeCTBYIOIIMHI METOaMI M TIOKOJICHHEM THPO3IEKTPO CTAHIUSIMHE TS TTOTydeHS
anekTpodHepruy. [ToMIMO HepaBHITEHO pa3paOOTaHHBIX IIIOTHH UCTIONB3YIOMNXCS IUIs XpaHESHHS BOMBI, 00CYKIAINCh paHee
B 3TOH INIaBe, caMy BOIY BTHCKHBAIOT B HU3 B IIMIMHAPHIECKHE TPYOBI IO OTPOMHBIM JaBIcHHEM. BrIitnd u3 HuX,
OHa 3aTeM BBIOpackIBaeTCS Ha CTalbHBIC, JIE3BNUS, JIOMATKU TypOHHHSL, II¢ OHA pa30uBaeTcs B IMyX U mpax. dusudeckas
CTPYKTypa BOABI OyKBaIbHO YHUYTOKEHA U BECh PACTBOPEHHBIH KHCIOPOJ, U JaXKe HEKOTOPYIO JacTh KHCIOPOIa U3 MOIEKYIT
BOJIbI CaMa TypOMHA LEHTPOOEKHBIM JIBIKEHHEM BbLIaBIHBaeT (LEHTPH(YrupyeT) ero u3 BOIbl.

UerTpoGexHbim obpasom Y6utas sona LleHTpocTpeMuUTeNbHBLIM 06pa3om XKusasi Boaa
CUNbHO pasopBaHast KPUCTANMMYECKast CTPYKTYPa CUITbHO OKVUCTIEHHas! M )
BO/A MOXKET BbiTh OBHAPYKEHA C NOMOWLLIO MAKDOGKONA. arHUTHO 3apsKeHHast BOAA XapaKTepuayeTcsi aMopdhHas CTPYKTypa, eé

Ecnu oH HarpeBaeTCcs CTAHOBUTCS MHKYGATOPOM st OnacHbIX 6akTepuit. coaepxaHue cBo60aHOO K1CMoposia Gonblueit YacTb CBA3aH.

Buxrop Ilaybeprep momydnn qoka3aTeabeTBa 3Toro ddexra u ¢pororpaduu, caenaHHbIe depe3 MEKPOCKON Ha
puc. 13.23 oKa3bIBAIOT CYIIECTBEHHOE Pa3IMUHe B CTPYKType BOMBI, KOTOpas IMOIBEPraeTcs MEeHTPH(yTe ¢ OMHOI CTOPOHH,
U IBIKCHUEM K IeHTpY Ha apyroM. IlosBieHue GparMeHTHPOBaHHBIE, pa30pBaHHEIE, IIEHTPOOSKHBIM 00pa3oM
HepeMELCHHON BOIbl HE BBI3bIBAET COMHEHMH. 113-3a BBICOKOIO TPEHUsI U HATPEBAHUS BbI3BAHHOIO PEXYLIUM JEHCTBUEM
JIe3BUH, KUCTIOPO]] CTAHOBUTCS KpaiHe arpecCHBHBIM M BeCbMa akTUBHBIM. OOpaIieHHBIH K TBUIBHON CTOpOHE JIoMmacTeit
CO3/1aeTCs YaCTHYHBIN BaKyyM (M3BECTHBIII KaK KaBUTALM) TaM H3-3a X BBICOKOH CKOPOCTHU BPALLEHHUSI, FOIOHBIH KHCIOPO
JKECTOKO Halla/IaeT Ha TOJbIi MeTajlla, Cephe3HO M3bs3BICHHAs (B 5A3BaX) MOBEPXHOCTh. DTO HOBPEKICHHE 3HAYUTEIBHO
ycyryoIsieTcs], el IpOLEeHT PACTBOPEHHOTO KUCIOPOAA JOCTATOYHO BEICOK, B PE3YIBTATE YEro JIe3BHS CTAHOBATHCS



nepdoprupOBaHHEIE, YTO AeTaeT UX MPaKTHICCKH U (paKTHUeCKH OecTione3HBIMU. UTO TOABISETCS B Ka4eCTBE KOHETHOTO

Fig. 13.25 ?
The Egg and Hyperbolic
Cone arrangement built
in 1986 by the members
of the Schaldming
Group at Birnberg,
Austria.

It is most probable that the ~

intended electricity generator
was that designed by Viktor
Schauberger in the 1920s
for which he received a
Patent No. 117749 on the
10th May 1930.

The PKS-Schladming Group:
R. Harbacher, H. Zefferer,
H. Schrempf, A. Schwab,

T. Promberger, M. Dainhofer,

V. Knaus, H. Mayer,
11 January 1986 Fig. 13.24

HPOJyKTa 3TOro  (PU3NYECKNIA 1 SHEpreTHIecKuil pacmas,
B TO BpeMsI KaK, 03yCIIOBHO, JKHUIKOCT, SIBISETCS JIUIIH
CKEJIETOM TOTO, YTO OBLIO KOTIa-To 3A0pOoBO Bomoid. Korma
3TO (pparMeHTHPOBAHHAS M B 3HAUUTENHHON CTEIICHN C
nedurToM KHCIIopoaa Bojia, HaKOHell, BEIOPOIICHHA B
PEKY, OHa OIacHa, y Heé eCThb KaTacTpO(hHIECKHe
TIOCTIEZICTBS JUIS PBIO M IPYTHX BOTHBIX OPTaHU3MOB. YXKe
JTABHO M3BECTHO, YTO HEKOTOPHIE BHIBI PHIO MCUE3AI0T, KaK
TONBKO TH THAPOIEKTPOCTAHIINHH 3aITyCKAIOT B
SKCIUTyaTalHIo, ¥ Apyrue (POpMBI )KU3HU UCIIBITHIBAIOT
OonbIIe TPYTHOCTH B BEDKMBAHUH HIDKE HX.

B ABcrtpanuu, HanpuMep, HeJaBHO OBLIO
coo0IeHue, 9To peroa B peke TacMaHNH TTO-BHANMOMY,
OblIa OTpaBIIcHa, KOTZa Bo#a ObLIa BEIOpOIIEHa U3
IUIOTHHBI Prce 13 TypOMHBI THAPO3IIEKTPO cammn’. Ipu
aHanm3e BOJa, He OBLIO HUKAKHX JIOKAa3aTeIbCTB
XHMHYECKOTO OTPABIICHUS, HO BOJIA, POM3BEIIa TaKHe
peaknuy B peIdax, KoTopble younu ux. OHH OBLIH TOXOXKH
Ha "KeCCOHHYIO O0ITe3Hb"" epeHeCceHyI0 BOIOIa3aMHy B
pesynbrare (OpMUPOBAHHS ITy3BIPHKOB a30Ta B KPOBH.
Boo01ie roBopst, 3TO TOIBKO Ooltee HU3MINE BUIBI PHIO,
KOTOPBIM yaeTcsl CyIIeCTBOBATb.

Terneps MOMHOCTHIO OOCTHEBIIAS BOIa JOIDKHA
MOTHOCTBIO BOCO3/1aBaTh ce0s CHOBA, MPEX/Ie UM OHA
CMOXET IIPUHUCTY MONIB3Y OKpYyXKarowlel cpene. [ Toro,
9TOOBI CAENATh 3TO OHA HINET HOBBIE IIOCTABKH KHCIOPOAa
U JPYTHX BEIIECTB BBICOKOTO Ka9eCTBa, TJIe OHA MOXKET UX
HaWTH, B TOM 4UCJIE U y )KUBBIX cylecTs. [lepBeivu
JKEePTBAMH ITOTO HAMAJCHHS SBIISIOTCS BBICOKO
Ka4eCTBCHHBIC BOIHBIC OPTaHN3MBI, B KOTOPBIX HalICHBI
TIOTHOIIEHHBIE BemecTB. Priba 0coOeHHO ysa3BUMa IS
aTak M3-3a 0COOEHHO TECHOrO KOHTAKTa € 9TOH ''XHIIHOH
TOJIOMHOW'' BOMIOH, TaK KaK OHA CONMPUKACAETCS
4epe3 UX O4eHb TOHKUIO CHCTeMY Jelryek. Bmecto Toro
4TOOBI IPHU3HATH KaK TaKOBYIO "'KHCCOHYIO OONe3Hsb", 371ech
MBI OOrIee BEpOATHO, CTAITKHBAEMCS CO ""CKOPOTETHOM
4JaxoTKoH'"' yrmoMmuHaBIIelcs B miase 10, B KOTOpoM TKaHH
TeTa TIOABEPTAIOTCS HallaICHHIO TOIOIHBIME KapOOHAMH,
6e3kucnopona. Ho si3Hb prIOB! HE SIMHCTBEHHAS JKEPTBA,
MOYBa TPAaHMYAIIAS C PEKOH TakyKe BBIIENIOUCHHA, U3 Heé
3a0paHbl MUTaTeNbHbIEe BEIIECTBAMH TaK, KaK Boia BOMpaeT
ux B ce0s1. PesymbTar: pe3koe majeHue, miIogopoans o4
U IPOIYKTHBHOCTHL.

OT0 4pe3BbIUaiiHO Pa3pyLIUTENBHBIN IPOLIECE,
SIBIISICTCS COBEPIICHHO HEHY)KHBIM, TIOTOMY YTO €CTh €IIe
OZIMH CHOCO0 TeHEePaINHN MEKTPOSHEPT UK KOTOPBII He
HaHOCHT ymiepOa Boze. 1 He TombKo 3T0, HO M 3TOT METO,
paspaborannslii Bukropom Illaybeprepom B Hauane 1920-
X 1 B KOHIIE KOHIIOB 3aIlaTEHTOBAaH B 19309, MOXET
npousBecTd Ha 90% GombIe HIEKTPOIHEPTHH CAAHHBIM
00BEMOM BOJIBI, T.€. ero n3odperenne ucnonssyercs 10%
oT o0BeMa BOJIBI, B HacTosiIIee Bpems ucnonb3yercst 90%
o0bemMa IS TeHeparnuy TOro ’Ke KOINIeCcTBa
aNIeKTpodHepruy. Vicronb3ys Bomy U3 Onu3iexamiero
Pyubst BUKTOp yCTaHOBHII 3TOTO YCTPOUCTBO, UTO OBI
OCBETHUTBH JIOM B JIECY CBOETO HauaJIbHHUKA, KOTOPBIH
OBLJI CIIMIIIKOM JAJIEKO, YTOOBI OBITH MOAKIIOUYEHHHBIM K
mo00My ApyroMy UCTOYHUKY HTanust. @opma ycrpoiicta
nokaszaHHast Ha puc.13.24 oyeHb npocTa, OTpaxkas ero
BBICKa3bIBAaCHUS, KOTOPOE TOBOPHUT, UTO SBISETCS
€CTECTBEHHBIM HH MPOU3BOAUT IIyMa, IPOCTO U JICIIEBO.

OHa COCTOHT U3 MEIHOTO (JIATYHHOTO) WITH



GpoH30BOIO corta (HOCHKa), B KOTOPOM BHYTPH C/IeIaHbl KaHABKH, Hape3Ka Kak B OPY)KEHHOM CTBOJIE, B IIE/ISIX CO3/IaHHS
BUXPEBOTO ITOTOKA, TEM CaMbIM YMEHbIIast U JaBIICHNUE U TPEHHUE, TaK KaK BOJa [IEHTPOCTPEMUTEITLHEIM 00pa30M OTHANISETCS
ot creHkd. [ToaToMy Bofa OXJTaxkaeTcs ¥ yIUIOTHSACTCS, HalpsDKEHa, TaK KaK OHA IIPOXOJHT Yepe3 ABOHHYIO CIIUpATh, TIepen
TEM KaK CTAIKHYThCS C MHOTO BUTKOBOH -CITHPAJIBIO pabodero Kojeca, HoIo0HO PAaKOBHHE 3aKPEILICHO Ha

BaJly reHeparopa (He oKa3aHo). XOTs 3TO M He 3aMETHO Ha Yepuerke, BAHTOBbIC OOMOTKH U3 3THX JBYX WK Ooree
HOTYKPYIIBIX KAHABOK CIUIMTEHHBIX B CITHPATh 00Pa3yioT KaHAIBI BBEPX K comnTy. OHM PaCIIHPSIOT K OCHOBAHHUIO, H B TO XKe
BpeMs ITOCTEIIEHHO PACXOJSATCSA B CTOPOHBI HAPYXKy U OBAapadHMBAIOTCSA Ha3a B 0OpaTHOM HAIPABICHNH, B TIPOTHBOMOIOXKHOM
HaIpaBlIeHUH BPAIEHHs] OCHOBHOM cTpyH. Tak Kak BUXpeBas BOJQ, BOISHON BUXPb, BHIXOIHUT U3 coruia (HOCHKA) 3aXBauyeHHbIH
STUMH KaHaBKaMH, U KpBUTbUaTKa - paboduee KoJeco, Bpamarhes ¢ OOIbIIOH CKOpocThio. Llenb, H30THyThIX BBEpX XBOCTOB

Ha KOHI[aX CHHPAJICH - 9TO OBI HCIIOIH30BaTh CaMyHO MOCIIEAHIOK0 YHIMIO HMITYITECA BOJBIL.

MHe 10Benoch BHAETH IIPUMEP, BOSMOXKHOH YCTAHOBKH C TIOMOIIIBIO 3TOTO YCTPOHCTBA BO BPeMsI IIPEOBIBAHUS C
Bamsrepom Ilaydeprepom B ABctpun. B 1986 romy MbI momyqmiii npHuriameHie HOCeTUTh TPYIITy SHTY3HACTOB, XKHUBYIIHX
BOKpYT rocenka IlInagMuHT, KoTopble OBLIN 3aMHTEPECOBAHBI B IPAKTHYIECKOM IpuMeHeHnn uaed Bukropa Illaybeprepa u
Maremarrka Bansrepa Illaybeprepa, HamepeBasich MPOM3BOINTE CBOE COOCTBEHHOE dMeKTpriecTBO. Ha cpenctBa omHOTO
U3 CBOHX WICHOB, IPOKUBAIONINX Ha bupHOepre, OHM TIaTeTbHO MOCTOMIN KOMOMHAIIMIO SiIa U THIEePOOINIECKOro
(KOHMYECKOr0) KOHyca TOoKa3aHHbIX Ha prc. 13.25, B KOTOpBIi OblTa 3ammyleHa Boja 13 Onu3iexaliero pyasst. Bona u3
TIOTOKA TTOZfaeTCsl B BEPXHIOIO YaCTh AifIa M0 KacaTeIbHOM, 00ecTiednBasi TEM CaMbIM MepBOHAYAIIBHBIN
UMITYIIBC JUTS CO3MaHUST BUXPSL.

B 10 Bpems, reHepartop He OBLT YCTAaHOBIEH U MHE CKa3aJlH, YTO B IUNIAHUPYETCS YCTAHOBKA BBICOKO TPOU3BOIUTEIEHON
TypOuHa. CHauana s mperonarai, 9To 3To Oyner HeOonbIas oObIdHas TypOUHA, HO, 3Has HX )KUBOM MHTEpEC KO BCEM HIEIM
Ilay6eprepa, pabouee kooeco (KpbLIbiaTKa), KOTOpOe H3TOTOBIISIIOCh, BEpOsiTHEE Bee OyleT Takas KoTopast onucaHHa Bbimie. K
COXAJICHHIO y MEHS He OBIIO JAIbHEHIINX KOHTAKTOB C 3TOH IPYIIIOH, M IOITOMY S HE MOTY PaccKas3aTh, YTO OHA MOIylIa B
pesynerare.

YenenrHeli Wik HET OBUT MPOEKT, 3TO JEHCTBUTENHHO MOKAa3hIBAET, TO YTO HEOONbIIAs TPYIIIIA JIFOIeH, paboTaomux
COBMECTHO MOTYT 0OECIIEUHTh CBOMMHU COOCTBEHHBIMH HCTOYHHKAMH JCIIEBOI MMEKTPOIHEPTUN W MOTYT MHOTOE CIENaTh IS
BOCCTaHOBJICHHS MX HE3aBUCHMOCTH OT IIEHTPAIII30BaHHOMH AMIEKTPO CeTH U KOHTPOMS HaJ CBOEH >ku3HBI0. [Ipodiema, kotopas
CTOHT Iepe]] BCEMH HaMH, yBBI, SIBISIETCS TO, YTO [IEHTPAIN30BAHHBIE CETH IEKTPO3HEPTHH, KOTOPBIE TUKTYIOT IPABUIIA,
KOTOpBIE FAPAHTHPYIOT, HACKOIBKO 3T0 Bo3MokHO, YTO HUKTO HE CMOJKET U3BEXATh CETEM. Uem
OonbIIe YHCIIO JTIOIEH, KOTOphIEe TOTOBEI OPOCHTH BBI30B 3TOMY IIEHTPAII30BAHHOMY KOHTPOITIO €€ He3aBUCHMOCTH, TEM
TpynHee OyneT st He€, 9TOOBI IIPONOIDKATh YIeP>KUBATh BIACTh HAJ HAMH.
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AxTuBHbIH B chepe BomocHabxeHus, Bukrop [aydeprep Tarxke oOpaTii CBoe BHUMAaHUE HA MTPOOIEMBbI
BOIOCHAOXKCHHS M ITyTH UX [IPEOIOICHHUSI Yepe3 ero NIyOOKOe 3HAHKE TOH CYIHOCTH KHU3HH. 113 apXeonornIecKux



PACKOIIOK CTaJIOo SICHO, YTO B MPEKHUE BpEMEHa, BO BpeMEHa pUMJIISIH M TPEKOB, IPEBHUX €TUNTSIH M BABHJIOHSH, HaIIPUMED,
BOJIa M e€ Xapakrep ObUIH ropa3zio JIy4dile TOHSTHI, YeM CETOIHS, Mbl, B Hallel JII0OOBHON HHTPUTE C MEXaHHUKOM, B
3HAUUTEIBHON CTENEHU OTEPSUIM KOHTAKT ¢ opranudyeckoil Ipuponoi.

B ux crcremMax BOIOMPOBOIHBIC CETH, HACKOIBKO 3TO OBUIO BOZMO)KHO, BOAOIPOBOA OBLT IIOCTPOSH U3 MPUPOITHOTO
KaMHsI HJTH BBICOKOKAQYECTBEHHOW IpeBUCHHEL. CO BpeMeHeM, UCTOYHUKH BBICOKOKaueCTBEHHOH APEBECHHBI LTS 3THX
TpyO OBLIM MICUEPIIaHBI, U, €CIT HET ITOAXOISILETO JIETKO TOCTYITHOTO KaMHsl, TO APYrHe MaTepHabl, TAKHe KaK METaJUIbl HaJIo
ObLT0 OBI McKaTh. YTOOBI HANTH MPAaBUITEHBII THIT METaJlIa, ObLUTH OPOIICHBI MOHETHI U3 Pa3IMYHBIX CITABOB B (DOHTAHBI JIS
PUTYalbHBIX LieNield, ObUTH u3ydeHbl. HeKoTopbie pacTBOPHIINCH LEIUKOM, B TO BPEeMsI KaK JPYTrHe CTali MOTHOCTHIO
MOKPBITHI KOPKOW. MOHETHI, KOTOPBIE OCTaBAIMCh YHCTHIMH, XOTS, BO3BMOXKHO, CJIETKa IMOTyCKHEBIUE, ObLIN BHIOPAHBI B
KayecTBe HanoOomee NOAXOASIINX, H ObIIIO OTMEUEHO TO, YTO YHCTOE JKEINE30 He PIKaBEdIo.

OnHako 1 31ech OOIbIINE, POKOBBIC, OIMOKH ObLIH CIIeTaHbl. PUMIITHE, K COXaICHUIO HATKHYJIMCh Ha CBUHEII,
KOTODBII B KOHEYHOM UTOTE M MPUBET UX K YHIUITOKEHUIO, THOeH. XOTs €ro HCIONb30BaHKE B IPOU3BOICTBE BOIOBO/A,
HECOMHEHHO CITOCOOCTBOBAIIM YBEIUIECHHUIO CBUHIIOBO-MHIYIIIPOBAHHOMY O€3yMHUIO Cpely OOraThIX BBICIINX KIIACCOB, KaK
Kanuryna, kotopslit Mor cede MO3BOIUTE €ro UCIIONB30BaHNE, 3TO OBUI HA CAMOM JIeJie CBHHIIOBBIE KPY)KKH H KYOKH, U3
KOTOPBIX OHU OOMIJIBHO TTHITH, KOTOpPBIE MIPHUBETN UX K OKOHYATeNbHON ribeny. Kucimorel B BUHE B3aWMOIEHCTBOBAITH
CO CBHHIIOM, PaCTBOPSS €T0 B TIPOLIECCe, COBOKYITHBIH 3((heKT KoToporo, BEI3BAT Oe3ymue.

[NepBoHauaIBHO, 10 TOSBICHHS IPOMBIIIIIEHHON PEBOJIIOIIMI U OTPOMHOE PACIIMPEHHE TOPOIOB 1 HACEIEHHBIX
IIYHKTOB, BOJIa BO MHOTHX Topofax EBporsl nnaxe B Horo-Flopke yke 1aBHO MOCTaBISIIACH MO IEPEBSHHBIMH
BOZONIPOBOJHBEIMU MaruCTPAISIMK, TaM OBLT JTIOCTaTOYHBIN 3arac MOAXOASAIIECH JPEBECHHBI, CKPEIUIsIT 00pydaMu,
9KCIEePTU3a NONTBEPAMIA M HUIKAKUMU IPYTUMHU TEXHUUECKUMH allbTepHaTHBaMu. [I0CKONBKY ycTiexu ObUIH JOCTHTHYTHI B
00JIaCTH TEXHOJIOTHH, Hallla IUBHIJIM3AIHS TOT/Ia PEIiia UCIIONB30BaTh SKOHOMIYECKH OoJiee JKU3HECTIOCOOHbBIE UYTYHHBII
BOZOTIPOBOJIOB -BIOCIIEACTBHM OyIIET 3aMEHEH CTANBIO - B HEBEAEHHH O TOM, UTO YeM OOJIbIIIe BOJa TPAHCTIIOPTHPYETCS
B TaKOW CETH, TEM XyXke e€ KadeCTBO.

Hu 4ero npupoaHOTo M )KUBOTO HH KOTJ]a HE MOXKET COXPAHHUTH €€ Ka9eCTBO B 3aKPBITHIX COCYIaX, MOTOMY YTO
BCE PUPOIHEBIE CHCTEMBI SIBISTIOTCSI OTKPBITHIME M JIOJDKHBI OBITh B COCTOSIHHY B3aHMOJIEHCTBOBATD C OKPY)KAIOIIEH
cpenoit. OHU Bce AOIDKHEI IBINIATH, M BONA HE SIBISIETCS UCKITIoUeHHeM. Ho 13-3a Halero Bcero ckopee MyTHOTo,
TIOBEPXHOCTHOTO B3IVIsI/Ia Ha KHU3HB, MBI C TOTOBHOCTIO OTBepraeM Jro0oit [IpuponHbIii mporecc ¢ 1000i aBTOHOMHUEH,
JOOBIM CO3HAHHMEM, CaMO-OPTaHU3AIIMOHHON CITOCOOHOCTHIO HITH MHTEIJIEKTOM. B pe3yibrare Mbl OTKpPBIBAE€M U HCIIONB3yeM
MIPOLIECCHI, KOTOPhIE B KOHETHOM CUETE BHI3BIBAIOT HAIITY COOCTBEHHYIO THOEIb.

HUccnenoBanust Buxropa Iaydeprepa mokasaim, uto B BeHe, korma cymecTByrONMid 1epeBIHABIA BOIOIPOBO ObLT
pacmmpeH 4YyryHHBIMH HITH CTIBHBIMU TPyOaMH, MTOKPHITHIE BHYTPU OMTYMHBIM IIOKPBITHEM IS TOTO, 9TOOBI 00ECTIEUHTh
HOBBIE MIPUTOPOABI, 32001€BAEMOCTH PAKOM TaK)Ke BBIPOCIIA COPA3MEPHO KaK MOKA3aIH CIIEAYIOIIE CTATHCTHICCKHIE
JTAaHHBIC COOpPAHbI UM:

B 1920 romy, 2400 yenoBek ymepiu ot paka B BeHe;

B 1926, 3700 cmepTenbHBIX CITydaeB paka ObIIO 3apETHCTPHPOBAHO;

B 1931, 4900 uenoBeyeckux KHU3HEH CTaJ KEPTBOM 3TOM CTpAIIHON OOIEe3HH.

LIigps! BBIIIE MOKA3IBAIOT HPOrPECCHBHOE PACIPOCTPAHEHHE ITOH OONE3HH, BUIHO OYEBH/IHO.

[Morok B HMIMHAPHYECKON TPyOe XaOTHUEH, TaK, YTO BCSI CTPYKTYpa BOABI MOCTENEHHO pa3pymiaeTcs B mporecce. B eé
TIPOABIKEHNH BHU3 IO TPyOe, BOJIA MOABEPTaeTcsl MpoLeccaM, aHAIOTHYHBIM 3JIEKTPOITU3Y, TTOPOXISHHOMY TPEHHEM BOIBI
0 CTEHKH TpyO, KOTOpPBIE TIOCTENIEHHO Pa3araloTcsi, pACTBOPEHHBIN CIIe/ M APYr'He BEIIECTBA, OJOrPEBAIOT BOAY B TO JKE
Bpems. CiienyeT MOMHHUTE, YTO OYEHb HE3HAUYUTENBHBIE Pa3Inius B TEMIIEPAType MOTYT MPOU3BECTH OYEBUIHBIN BUANMBIA
3¢ dexT, u3 Beeil MponopIyy K BenuurHe nepBonpuant. ConepikaHie pacTBOPEHHOTO KHCIOPOa B BOZIE MOCTEIIEHHO
NOTPEOIIETCs MOCKONBKY MaTeprall TPyObl TIOCTETIEHHO OKHCIISIETCS IPEBPALIaeTcsl B piKaBUMHY. XOTs p)KaBuMHa cama 1o cebe
He SI0BUTa, HO BMECTE ¢ TEMJION BOIOH, €€ OCaIKy, IIUTaMbl Ha THE CTAIBHBIX TPYO JArOT 3aMeYaTelIbHYyIO CPERy IS
Pa3sMHOXEHUSI U PacIPOCTPAHEHHUS MTATOTeHHBIX OaKTepHid.

P>xaBunHa TakKe M IPUUYUHSET Ipyrue HeynoocTsa. Tak Kak 00bEM, KOTOPBIH OHAa 3aHMMAeT MPUMEPHO B IECATH Pa3

Oonblire, ueM 0a3a, HEMOABEPTHYTOW KOPO3MH MaTepralia, € OCaKICHUS YMEHBIIAIOT 3 QEKTUBHBII qUaMeTp TpYyOHI,
Jlasiee YMEHBIAET U CKIMAET TTOTOK, TEM CaMbIM HEONArONpHUsITHO BIMSET HA MIEPEHOC M TPAHCTIOPTHBIA IMTOTEHIIMAI BOIBI.
BwmecTo 310poBoi, MONE3HOM BOIBI, UTO MOSBISIETCS B MMyHKTE UCIONB30BaHuUs, 6e300pa3Hoe BapeBo, TPYI BOABI, YCYTYOJIEeHHO
BCAKUMH XHUMHUYCCKUX T0OABKAMH, TAKUMH KaK XJIOp, HeoOXomuMbIH [uts e€ nesundekimeit. [Ipu ynorpednenun
TaKOM XJIOPUPOBAHHOW BOJIBI, JIFOM CTAHOBSATCS YSI3BUMBIMH JUTs Oore3Helt. HeynuBurensHo, mostomy, Bukrop Ilaybeprep
4acTo TOBOPHJI, UTO OyTHLTKA XOpOIIeil BOIBI B OWH MPEKPACHBIN IeHb CTaHET ropasio I0poXke, yeM OyThUIKA BUHA U
oHa OyzeT Bce Ooliee BHICOKO IIEHUTCS U3-3a CBOCH PEIKOCTH.



Puc. 14.1 u 2 wutiocTpanny U3 3asiBKU Ha MATCHT IS ICPEBSIHHBIX TPYO [UIsl IUTHEBOM BOJIBI

B monbITKe HCIPAaBUTH CHTYaIlMIO ¥ YMEHBITHTH 3a00meBaeMocTh pakoM, B 1930 roxy Buxrop mpuHMMaercs 3a momydeHreM
naTenTa Ha TpyOy’ M3 IEPEBIHHBIX PeeK, KaK GOUKa, KOTopasi ObLa pa3spaboTaHa JUIs TIOBBIICHHS SHEPTHH U YHCTOTHI BOLE,
MPOTEKAOIIEH Yepe3 Heé. DTo MPOoAoDKAIOCh MPUOMU3NTENbHO 15 Mecsues, cirycts eme 3 moxana 3asBka Ha nareHT B 1931
roxy. Tak xak pa3paboTray TUHAMIIECKHII OTOK B 3TOH JepeBSHHOM TpyOe U camy TpyOy, KoTopas 'IBIIMIHT", HIeaTbHO
TOIXOMAT JUIS CASP’KUBAHMS KUBOTO TENa, TO €CTh BOIBI, M K TPAHCIOPTHPOBKE MUTHEBOH BOJBI, TAK YTOOBI, KOIIa BOJA
JIOCTHTaeT ITyHKTA HCIIONB30BAHMS, OHA YK€ MOJTHOCTBIO OUMINEHHA 0e3 HCIIONb30BAHMS KaKHX-JTHO0 HCKYCCTBEHHBIX
n00aBOK MIIH UTO emie Ooree BaxHO, 3arps3HeHuit. O6e TpyOs], Kak IMoka3aHs! Ha puc. 14.1 u 14.2, Oynyr paccMarpuBaThes
COBMECTHO, TaK KaK OHH BBIIOIHSIOT T K& (DyHKIIH.

JlBa mpoekTa npexycMaTpHBaiOT CO3IaHUE IPONOIBHEIX BHXpeil B Tpydax. DTo He IPOCTO BUXPH, OHU JBOHHEIE
crimpanbHbIe. To eCTh, camMast XONOIHAs IEHTPAIbHOE AP0 BOABI ONMCHIBACT SAMHCTBEHHOE IBIDKEHNUE 110 CIIHPAIH, B TO BpeMs
Kak nepru(epuiHBIA MTOTOK OIHCHIBAET ABOHHOE CIIMPANbHOE ABIDKEHHE, T. €. OH BpallaeTcs BOKPYT ceds, B TO e BpeMs 0
CIIMpAaH BOKPYT HEHTPAIBHOTO sapa. OTO IBOHHOE CIHpaIbHOE ABIDKEHIE BBI3BAHO TPEMS ITapalIeIIbHBIMU CHCTEMaMH
HaNPSBIIAIONINX JIOMATOK, KOTOPBIE NMEIOT TOT 7K€ CaMbIi 3(D(eKT, Kak Hape3bl B OPYKEHHOM CTBOIE, M KPEIIATCS
K CTEHKaM TPyO B OIPEIEICHHBIX MECTaX.

Camu HanmpaBIISAIOIINE JIONATKA CASMAaHbI U3 TIOCepeOPEHHOM MeIH, JaCTHIHO U3-32 SHEPT Ui, OTydeHHbIS
TaTbBaHUYECKIM TOKOM U APYTUX Oollee TOHKUX SHEPTHH, CO3JaeTCs MEeXIy ABYMS METaIaMH M3 IPOTHBOMOIOKHOTO 11071a
B 3TOM ClTydae Me/lb (KeHIIMHA) - cepeOpo (MyKunHA) OHOMETATMIECKUIT COCTaB, U YaCTUYHO II0TOMY YTO, cepedpo obmamaer
OaKTepHIIIHBIM CBOMCTBAM. B memsx cokpamieHus 11000ro HOmepeTHOro ABMKEHHS BONBI IO MIXHIM, BCS TIOBEPXHOCTD
HAMPaBJIAIOIINX - JIONATOK puIIeHas, Hapasisisd BOLY B CTOPOHY LeHTpa. OHM pa3MeIIeHbl C TPOMEXYTKaMH BIOIb
BHHTOBOTO ITyTH BHYTPHU TPYOBI, KaK IMOKa3aHO Ha puc. 14.2 1 pacronoXeHs! O] YIIIOM ¥ BBIPaBHEHHBI K CITHPATEHOMY
TIOTOKY BOJIBI, HAIIPABIISS €€ OT OIHON HANPaBIISIOMICH JIONATKH K ciexyroniell. OTHOIIEHHE X HCKPHUBICHHS K OCH TPYOBI
BCerza nocrosHHoe. L{eb HanpaBIISIONIUX JIOMATOK HE TOIBKO JUTS CO3MaHMS HEOOXOMMMBIX BUXPEH, TaKkkKe U OTKIIOHUTS,
HAIMPaBHUTh ITOTOK KaK MOKHO JaNbIIIe OT CTEHOK TPYO, TEM CaMBbIM CHU3HTH 3()(heKT HarpeBaHUE OT TPEHHS K MEHAMYMY. [l1s
TOTO YTOOBI IOHATH 3Ty CIOKHYIO THHAMHUYECKYIO IBOMHYIO cripanb Ha puc. 14.3 u 14.4 B KoTOpOM, COOTBETCTBEHHO
MIOKA3BIBAIOT TPYOY B MIPOTOIBHOM U MOIEPETHOM CEUCHNH H IOIDKCH OBITH H3ydeHBI OMHOBPEMEHHO.



*Rraathing” Wopden Pips

Puc. 14.3 npoiiHas ciupaib IpOJOIbHOTO BUXPS
TIpomoNbHBIA BUXPH, TOKA3aHO Pa3BUTHE TOPOUIAIBHBIX IIPOTHPBOBHXpPEN. DTH TopouaaibHble (0yOIMKN) BUXPH ITOSBISIOTCS W3-
3a B3aUMOJICHCTBHS CO CTEHAMHU TPYO U UMEIOT (D (eKT, MOTO00HBIIH ¢ MAPHKOMO/IIMITHAKAMHE, YBEJINYNBas IBIKEHIE BIiepea. VX BHyTpeHee
BpAIIEHHUS CIIEYET 3 HATIPABICHHEM BPAIIEHUS U BTATHBAIOIIETO IBIKEHUS [IEHTPAILHOTO BUXPs, & HATIPABIICHHE MX BHEIIHEE BPALICHIE
1 TIOCTYTIATENBHOTO IBIKEHUS 00PATHOE BCIIATH. DTH TOPOHIAIBHBIE BUXPH, CBOMM JIEHCTBHEM IIEPEHOCST KUCIOPOT, OAKTEPHiA 1 IPYTHX
MPUMECH K Tieprubepru TpyObl, I/ie H3-3a HAKOIUICHHST YPE3MEPHOTO KHCIOPO/Ia, HU3IIKE, TATOTeHHbIE OAKTEpUH OY/IyT YHHUTOKEHBI U BOJA
CTAaHOBHUTHCS YHCTOM, 6e3 OaKkTepuii.

TaK KaK BOJ{a OTKJIOHSETCS OT IPSIMOTO ITYTH, HAIPSABILIOIINMH JIOTIATKAMH, OIIPEJIEIICHHOE KOIIIECTBO
JeficTByeT TaKUM 00pa3oM, IOXOKee Ha MAPUKOIOAIINIHIKA 1 HAXOAUTCA B KOHTAKTE C Hapy)KHOH IIOBEPXHOCTH BHYTPEHHEM
SPOM BOZIBI U BHYTPEHHEH IIOBEPXHOCTH TPYOBL. DTO CBOEOOPA3HOE ABIDKEHHE TPYIHO OIICYEeMO, UMEIOIIee
KOMIIOHEHTHI IBIDKCHHS B Pa3HBIX HAIPABIICHUIX. B HEKOTOPOM CMBICIIE 3TO BHEIIHHE, TepH(EPHITHOE ABIKEHIE MOXKET OBITh
OIICAHO KaK TOPOHIAIBHOE, T.€. B (POpMe ITOHUYNKa MK OyOnrKa, BUXPEBOTO BPAIEHHS, KaK KOIbIO AbMa. ''CIIpaibHO
TOPOUAAIBHOTO " MOXKET OBITH Ooree MOIXOISIINM OIMCAHUEM, OTHAKO, TaK KaK y 9TOH BHEITHEH
BOJIBI TAKOKE MMEIOTCS OCTYHATENIFHOE ABIKEHHE IO CIIAPAITH BOKPYT U C OCHOBHOM BOIOMH.

ITocmorpeB BIOMB MpoobHOTO cedenus (puc. 14.3) BHyTpeHHeil yacTu Topou/aa B CBSI3H C BHYTPEHHEM JIBHKEHHEM
SJIpa BOIBI IPSMO B HAITPABICHHUH MIOTOKA, B TO BpeMsI KaK HAIIPABIICHUE JBIDKCHIS BHEITHEH YacTH, KOTOpas HAXOOHUTCS B
KOHTAKTe C TPyOOH, MMeeT KOMIIOHEHT JIBIDKCHNE B IIPOTHBOIMOIOKHOM HAIIPABICHIN. JTO BCETO JIUIIH (DUTYPaIbHO
BBI3AKasICh, MOIMBITKA OOBSICHHUTH IPOLECC, IIOTOMY YTO IIPU CONIPUKOCHOBEHNH CO CTEHKOH-TIOBEPXHOCTH TPYObI, Kaxas
YJaCTHUIIA BOIBI HA CAMOM JIeNie He IBUTaThCsl Ha3zad K TPyOe, AeaeT KOPOTKYIO May3y, IIpekae IeM OyleT CHoBa
MOMMAaHHA MIPSMBIM ITOTOKOM.

OiryKTyamys HOXOXKe, MENKHE BPaI[eHHS HAXOAUTCS B IIPOTUBOIIOIIOKHOM CMBICIIE, UTO M IICHTPAIBHBIH ITOTOK
crimpanu. OOIee HalpaBIICHUE BPAIICHNS BCeif 3Toi neprudepuiHOM BOMIBI Tela, B TOM XK€ HAIIPaBICHHUH, YTO IIEHTPAIBHOE
AIpO, KaK YKa3aHO OOMBIIMMH CTPEIKAaMHU OT TPEYTONBHBIX ITHAIIPABIISIONINX JIOMATOK . TO YTO OBIKCHHUE BCEH BOTBI B 3TOM
Turie Tpyo OBICTpee, 4eM B OOBIYHON IMIIMHIPUYECKON TpyOe ObLIa moATBeprkAeHa mpodeccop DopxreiiMepom, B €ro
SKCITEPTHOM 3aKIIOUCHHH ° Ha HOBOM JM3aBiiHe 1aMOBI-IuioTHHAL Bukrtopa IllayGeprepa o6CykIanach pasee, B KOTOPOM OH
3asBIIsIET, OTHOCHTEIBHO 3aIIUTHI OT IIEPEHOTHEHNUS IPEIUIOKEHHOH TPYOBI, 9TO!

. Korga CyHICCTBCHHLII\/'I IIOTOK BOJBI MOCTYIACT, HEKOTOPBIC U3 HUX HOJIKEH NonaJgaTh HETIOCPEACTBEHHO U3 CTCHBI
4yepe3 MOCTATOYHO OOIBIIOH AUaMeTp TPYObI, KOTOpasi BRIXOAUT HA JIEBOW CTOPOHE BOJOXPAHMIIMINA HA BHICOKOM ypoBHE. B 3ty
TpyOy OyIeT BUHYMBATHCS MOTOK, TAK KaK ObLIO MMOKA3aHO, 3TO BHI3BIBAET PE3KOE YBEIHUICHHE CKOPOCTH MOTOKA."

C pa3nu4HOI TeMIlepaTypoi BOIbI, €IIe Pa3, XOJOAHAS BO/A TIOCTYHAET CHU3Y CPEIHSS U XOMOAHAS, TSHKEIIbIN
CEepIECYHUK-BO/IBI YCKOPSIETCs, M BTATUBAET YBIIEKas 32 COOOM Apyrre 3HAIUTEIBHO JIETKYIO BOY 3a co00i. 3nech

LEHTPOCTPEMHUTENBHBIC U LICHTPOOSIKHBIC CUJIBI BHOBH AKTHUBHBI, U B HAUAIBHOU (ha3e MOTOK pACTBOPECHHOTO
KHCJIOpO/Ia BBIAABIMBAETCS U3 IIEHTPAIBHOIO S/Ipa 1 MOOYKIaeT HEHTPOOSKHO K nepudepu, Mpu coneHCTBIN TOPOUAATEHOTO
noroka. TakuMm 00pa3oM, KACTIOPO yIaISIeTcs U3 IEHTPa, TaK JKe JII000e B3BEIICHHBIE BEIIECTBA, KOTOPOE
3aTeM MPWKUMAIOTCS K CTEHKH TPYOBI. bonblime B3BelIeHHbIE YaCTHIBI BEIECTB, B CHUTYy HX OONbIIEH IUIOTHOCTH M MacChl,
MO-TIPEKHEMY TPAHCIIOPTHPYIOTCS 1O TPyOe B IIEHTPAIBHOM OCH.

Ha nepudepun npu MakcuManbHOM TPEHUH | B CBS3U C PE3YJIBTUPYIOLIEM MOTEINICHHEM, KACTIOpO/Ia, YKe
CTAMYIIUPOBAITH LEHTPOOSKHBIE CHJIBI, CTAHOBHTCS ellle Oollee arpecCUBHBIM U Yepe3 IMPOLECChl OKUCIEHUSI MUKPO B3BELIEHBIX
gacTHIL OOBEIUHSIOTCS ¢ MAaTEpHAJIOM CTEH, TEM CaMbIM 3amedaTbiBasi HX. [I0CKOIbKY KHCIIOPOJ] OTCYTCTBYET B SIIPE TIOTOKA, BCE
OakTepuy, BpeIHBIC U MOJIE3HBIC, IEPEMENIAIOTCS Ha Mepudeputo TpyOsl, e HU3IINE, MEHEe CIIOXKHBIE, TaTOreHHbIE
Oakrepuii OT M30BITKA arpeCUBHOTO KUCIOPO/a, s s 2 ',::.,:..E'L“"':"
YHUUTOXAIOTCS. bomee BRICOKHE KaueCTBEHHBIE MHKPOOPTaHI3MBI, -

KOTOpBIE MOT'YT TIOAJICPKUBATHCS U TPEOYIOT JUTS CYIIECTBOBAHUS
0oree BHICOKOTO YPOBHS KHCIIOPO/IA, B 3HAYUTEIILHOM CTETICHN
HeBpenuMbIM. TakuM 00pa3oM, BoJa CTAHOBUTCS Bee Oolee U
Oornee YMCTOM, OT OOJIe3HEeH W MHKPOOOB, CAMOOUHIIICHA.

Tam He OyzmeT eJe3a Wik CTajlH, YTOObI B3aMMOCHCTBOBATh
C MATOTCHHBIMH MUKPOOPTaHU3MaMHU, UMEIOIIHE B HACTOSIIICE ),

BPEMsI, YIAIATHCS OCTAIBHBIM CBOOOIHBIM PACTBOPEHHBIM
orerall ddrection of
KHCIJIOPOZIOM B TPYOE, HE MOIYYHT ero U norpedurens . C eriparsl lle
fletsd. silver plated
OPEKPAIICHAEM OKUCIIUTEIbHON aKTHBHOCTh B COUCTAHUH monten st plt. et TR TS

C PE3YIBTHPYIOIUM OXJIQXK/ICHUEM, OCTATOUHBINA KHUCIIOPO]]
BO3BPAIIACTCS TOPOUJATHLHBIMU BUXPSMH OT CTCHOK B IICHTPAJIBHOE
SIIPO BOIBL. 371ECH OH

B3aMMOJICHCTBYET C YHEPTETUUECKH TOJIOHBIM KHCIOPOOM KapOOHAMH B sIIPE TIOTOKA B MTPOIIECCE XOIOAHOTO

Fig. 14.4 Flow dynamics of the double-spiral
pipe



OKHCIIEHUS. DTO, IIPEHMYIIECTBEHHO, IICHTPOCTPEMHUTEIBHBIM "'OPUTHHAIBHEIM HITH ''TIOPOXKIAIOIISH JKI3HB " (hopMOit
JIBIDKEHUSI HE TOMBKO MPOM3BOAAT UHATCHBI - HEMaTepHaIbHbIe TeHePaTOPhI SHEPTHH, - 2 TAKXKE U YBEITNYMBACT
cofiepKaHNe yrIIepoa, KOTOphIe BMECTE ITOBBIMAIOT OOIIYIO )KU3HECTIOCOOHOCTD, KU3HEHHYIO YHEPTHIO M KaYeCTBEHHOE
COCTOSTHHE 3/I0POBBSI BOJIBL.

Jlnst Toro, 9T00B! OHU (DYHKIMOHUPOBAIN JOKHEIM 00pa30oM, BaXHO, COOIOIATh HEKOTOPHIC MEpPEI
HIPETOCTOPOXKHOCTH. UTOOB!I OBLTH 3aJI0KEHBI JOIDKHBIM 00pa30M, 3TOT JIEPEBSIHHBIN BOXOMPOBO] JOKEH OBITh 3aJI0KEH
B IIECKE U M30JIMPOBAH OT CBETA U TeIuta. J[pyrumMu ciroBaMu, B IPOXJIaHOH KOHTPOIUPYEMOH Cpesie, eciH OHa Oymer
HOJiepKeHa H COXpaHEeHa TO, CIENAeT JePeBIHHBIC TPYObI JOITOBEYHEE CTANIBHBIX, TAaK KaK OHM HE IOIBEPTatoTCs
rHUeHHIo. [10TOMy YTO 3TO CHCTEMa JBIIINT, MUHUMAJIbHBIM KOIMYECTBOM (HalpuMep Kak, [OT) BOAbI BBIXOSIIEH U3 TpYO, rie
HEKOTOPOE HCTIApEHHS IIPOUCXOAUT. DTO BeIeT K OXJIAXKICHHIO BHEIIHEH TPYObI, KOTOpas B CBOIO O4epenb, Jajle OXIKIaeT
cofepxaHue. B codeTaHny ¢ BHYTPeHHHM BUXPEBBIM ITOTOKOM, KOTOPHIH, Kak 00CYKaIOCh paHbIIIE 3TO MPOIIEce ¢
y9acTHeM OXJIXKICHUS U TIOBBIICHUS] COOCTBEHHOM >KU3HEHHOH SHEPTUH BOIBI, TO €CTh BOJA IIOCTEIICHHO CTAHOBUTCS
IpoxJIafiHee TaK, KaK OHa TedeT. [3-3a pa3Iu4HbIX OKUCIUTENBHBIX IIPOLIECCOB, IPOUCXOASAINUX B ITYTH, IPOUCXOIAT
OIpeIeNIeHHbIe BOCCTAaHOBUTEIBHBIE IIPOLIECCHI, KOTOPBIE YIYUIIA0T Ka9eCTBO BOABI H JIFOOBIX IPYTHX MaTepHAIOB,
TPaHCIIOPTHPYEMbIE B HHX, HAPIMED, PYAY U T. ., KOTOPbIE TPAHCIIOPTHPYIOTCS TI0 CEpefrHe TPYOBI, He Kacasch CTOpoH. M3-3a
BHEIITHETO JIABJICHNS, CHSTHS ISHCTBHEM IIPONOIBHBIX BUXpeH, (akTuaeckuit pa3mep U TONMIMHA CTEHOK TPYO MOTYT OBITH
JIOBOJIbHO MUHUMAJIbHBL.

14.2 Hccneoosanue ¢ LlImymeapme

Vmest naBHUE HACMEIIKH CO CTOPOHBI HAYUHBIX YIPEKISHUH U KENAIOMINX TIOTYYHTh HEOTIPOBEPIKIMBIE
JIOKa3aTeIhcTBa 0OOCHOBAHHOCTH €ro Hiel o ABmkeHne Boabl, B 1952 roxy, 3a cBoit cuer, Bukrop Illaydeprep momén B
Texanueckuii yauBepcutet B LlITyrrapre, 9To0BI pEMIUTE BOIIPOC Pa3 M Ha BCEra. 37€Ch €T0 TEOPHH O BOZE JOIDKHBI OBLITH
OBITH IPOBEPEHBI HA CTPOTOH HAYIHOH OCHOBE ION PYKOBOACTBOM mpodeccopa @panmna [Tonenst, aupexropom UacTHTyTA
ruruessl. [Ipu nepoii crpede ¢ [omerem, OH oTKa3acs, 3asSBUB, YTO 9TO OyIeT ITyCTOM TPaToil €ro BpeMeH! U B JII0O0M
Cllydae He IPUBEAET K CTOALINM Pe3yIBTaTaM.

A, erie pa3, BBICHINE CHJIBI IPUIILIA Ha TIOMOIIb BUKTOpY B OTHOCHTENBHOM (opMme ToraantHero boHHCKOTrO
MPAaBHUTENLCTBA, KOTOPOE OBLJIO TaK Pa3THEBAHO HA SHEPTUYHBIC aTaku BUkTop Ha ux YnparneHue PeitHoM, 4TO OHU
OBUTH CITMIIIKOM PaJIbl ¥ TOTOBBEI OBUIN OIUIATHTH MOIIOBUHY CTOMMOCTH MCCIIEIOBAHMS, TIONIarasi, 9YTo OHU OyeT MOJTHOCTBIO
JICKPEIUTUPYIOT ero. [Ipu 5THX M3MeHHBIIMXCsl 00CTOsTENBCTBAX podeccop [lomens penmi mpoBeCTH HCCIIeNOBaHUE C
HCIIOIIb30BaHUEM TPYO pa3IuyHON KOH(Uryparmy, Tex, uTo Bukrop npuroroBuin (puc. 14.5). Onu Gorbline HE Koraa He ObLTH
BO3BpAILEHBI eMY TT0CIIe 3aBEPILCHUSI NCCIISNOBAHUH, HECMOTPS Ha TO, YTO 9TH Hape3HBIE U BUHTOBBIE TPYOBI ObLIH
Ype3BBIYaHO TPYIHO U IOPOT'H B M3TOTOBJICHUH, ITOTOMY YTO UX HEOOBIYHas! popMa, KOTOPYIO CIENaTh U3 JIF000ro
HOPMaJILHOTO TPOLIECCa JINThS MPAKTHIECKH HEBO3MOXKHOH. ToqHOE onmrcaHue STUX Pa3InIHBIX ()OPM U HX TIOTOKH JOCTAaTOYHO
ciokHBI. OHU MOIITH OBI OBITH MICTONKOBAHBI KaK "BOMHON Hape3Koi', "MBOMHON CKpyIeHHBIH MOTOK WK "' CTUPaIbHO
BUHTOBas' Tpyoa.

CxeMma dKCIIepUMEHTAIFHOH YCTaHOBKH, MOKa3aHo Ha puc. 14.6, 0CHOBOI MccnenoBaHus SBISIETCS Takast, YTO BojIa
MOCTYTIaeT U3 TPYOB! B BEIPABHUBAIOIIYIO EMKOCTH, KOTOPOE 00SCTICYMBAET ITOCTOSHHOE JJaBJIeHHE BOSHOTO CTON0A. 3aTteM
BOZIa TIPOXOAUT Yepe3 TPYyOKy 3aBUCHMOCTH OT TOTO, YTO HAXOMUTCS B CTAIUH TECTUPOBAHMS U B BEIXOIHOM KaMepe, 3aTeM
CTEKaeT BITYCTYIO. PS/10M ¢ BBIXOZIOM, TpU MaJIeHEKUX, KaTHOPOBAaHHBIE CTEKIISIHHBIE TPYOKH PACIIONOKEHBI BEPTHKAIBHO.
JleBast TpyOKa M3MepseT UCTIONB3YEMBIH HATOp M HEMOCPECTBEHHO CBsI3aHa C BhIPABHMBAIOIICH EMKOCTBIO. BiikHsst TpyOKa
TIONKITIOUEHA K CUCTEME HEMOCPEACTBEHHO Ha KOHEIl UCIIBITATEeNbHOM TPYOBI 1 paBasi TpyOKa B TOUKE UyTh HHKE BBIXONIA B
BepXHel JacTH pacupsomerocs konyca. CpenHsist ¥ mpaBast TpyObl H3MEPSIOT MaJIeHNE MU TOBBIIEHHE JaBieHus. Yem
BBIIIIE 0003HAYEHHBI YPOBEHb BOIBI, TEM MEHBIIIE TIOTEPh AaBICHHE CTONI0A )KUAKOCTA W TpeHHs. [Ipu MOHmKEHHH YPOBHS
BCell MPaBoii CTOPOHBI, TOTOK MOKET OBITh YBENUYEH U3-3a YBEMMUESHHUS KPYTH3HBI TPAMEHTA U IEUCTBUE CHIIBI TSKECTH.

Koneunbl#t pakTHUECKHit OTUET MPEICTABICHBIN ® 611 JTOBOJIBHO TpeB3saThIM. Hanbornee 3HaUNTENbHBIC U
PEBOIOIMOHHBIE JAHHBIE OBUTH B 3HAYUTEIBHOM CTENEHH CKPBITHI, IOTOMY YTO OHH BBI3BaJIM OBl HEeXKENATEbHbIH TIepEBOPOT
B HAyYHOM MHpE, OIIPOKH/IBIBAS IO HACTOSIIIIETO BPEMEHH C HAYYHOM TOUKH 3PCHUS CBAIICHHBIN "BTopoii 3akoH
Tepmonuramuku'. BcooTBETCTBHE C ATUM 3aKOHOM, 0€3 TAaTbHEHIITNX MITH TOCTOSHHBIX BIIAXKCHUIH SHEPTUH, BCE
(3aKpBITBIE) CHCTEMBI JOIKHBI BEIPOXKIATHCS B COCTOSIHIE ITOTHOIO Xa0Ca UK YHTPOMUU. ITH SKCIIEPEMEHTHI JOKA3aIIH
o0OpaTHoe TO, 4TO ObI BTOPOM 3aKOH TEPMOTUHAMHUKH OBLIT ITPAB/IOH.
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Fig. 14.7 Cross-sections through the copper spherical-helical pipe



Camas unTepecHas Tpyda (Ne 2) n3obpaxxeHa B 6oiiee KpyIHOM MaciuTade, 4yTh HIDKE BHIPABHHUBAIOLICH MOCYAHHBI Ha
puc. 14.6 umeer cedeHne oka3aHHOe Ha puc. 14.7 u momobHa pory anTmions! Kyny, mognepxwusas npuHuun Brukropa "TlorsTs
u xoruposath [Ipupony! Por 611 06HEKTOM JBYX YCTICITHBIX MATEHTOR’, KOTOPhIE GBLTH 3asBICHBI X IPEIOCTABICHBI BO
MHOTHX CTPaHAX, MOKA3aHHbIEC Ha puC. 14.7 sBsromumMes Goree BceoGbeMTIoNIe HILTIOCTpanmeit 3Toro marenta’. Kak Hu
CTPAHHO, 51 CMOT MOTYYHTh KOIHH MOTHOTO mareHTa u3 bpasunny, [lopryranmm n @panmmm gepes apyseif, MHe He yIaIoCh
HOTY4IHTh KaKuX-mnu0o B BennkoOpuranmn, I'epmannu n ABctpun. He meman 3anpocos B CIIA.

B nuarpamme, nokasbIBaromieil yBeMYeHHE U yMEHbIICHHE TPEHHUS B Tpydax rnpu ucnsitannu (puc. 14.8), Bocxomsieit
9aCTH KPUBOH ITOKA3BIBALT, YTO TPEHHUS IIPOU3BOAUTECS, M JABICHIE PACTET, M HUCXOMAMINI yIaCTOK, IJIe OHH YMEHBIIAIOTCS.
CrexisiHHas Tpyoa (Ne 4) Ha caMoM Jierie OKa3ajach HauMeHee, YIauHoOM, MOAXOSIIeH ISl TPAHCTOPTUPOBKH BOJIbI, MMEIOIIIEH
BBICIIHI KO3()(HUIMEHT TPEHHS, YeM aHAJIOTMYHbIE MEIHEIE TPYOB!, B KOTOPBIX TPEHNE HAUMHACT ACHCTBOBATH JIMIIb TIpH Ooee
BBICOKHX 00beMax 1otoka. 1 npsiMast crexisiHHas 1 npsivast MeHast (Ne 3), pyObl HMEIOT OnpeeneHHbIe KoeOaHust
B IIGHHOCTH, HO, B OCHOBHOM, TPEHHUE IIOCTOSIHHO PACTET.

Kone6anus B TpeHHH CTaHOBHUTCS OoJiee O9EBHAHON B MPSMBIX TPyOax ¢ HApe3KoH, ¢ KaHABKaMH B TPyOe, MOXHO
3aMETHTb, YTO CIIUPATHO-BUHTOBAs Tpyba (Ne 2) mpoM3BOIHUT 3aMETHO Pa3inyHbIi MPOQHIb YeM Ipyrue Tpyosl
yJacTBOBABIINE B HCIIBITAHUN. B 1BYX cirydasx, oHa OIycKaeTcs HIKE JIMHHY HYIEBOTO TPEHHS B HIDKHEH 9acTu rpaduka.
Bwmecto Toro, 9T0OBI HHTEPIPETHPOBATH HACXOASAIINE KPUBBIE Ha TpaiKe, KaK YMEHBIICHNEC TPEHUH MM JABIICHUS, OHI
MOITH OBI paccMaTpUBaThCS B KAUECTBE TEX YIACTKOB, IJI YBEIMUMBACTCS BCachIBatoIIee fAeiicTBre, paspspkeHne. To, 9To
MPOHCXOJNT 37€Ch B TOM, UTO B CBSI3H CO CIIOXKHOCTBIO ABI)KCHIS TTOTOKA, BEI3BAHHOM KOH(HUTYpamnel CTeHKaMH TpyO, Boia
HalpapJIeHa JaJIeko B CTOPOHY OT CTEHOK, TEM CaMbIM YMEHBIIIAs TPEHHUE.
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B cBoém nmoxiane, [omens He Kacajcst 3TOTO SBIESHHS, KpOMe TOTO 3asBHJI, YTO B JIBYX CIydasX TPEHHE YMEHbIIAIOCh



10 Hynst. To, 9TO OH HE YIIOMHHAET TO, YTO OBLIO OYEBHIHO TOTA, OBLIO TO, YTO H3MEPEHHBIC 3HAYCHNUS TPEHHUS, TAKKE
OITYCKAJIOCh HIDKE JIMHUU HYJICBOH OTMETKH; YCIOBHE, KOTOPOEe MOXKHO OBLTO OBI Ha3BaTh "OTpHiatensHeIM Tperuem”,
mapajokc (GU3HKH. DTo BEIpaXKeHHE He Mo¢, yrBepxaan Bamsrep Illaybeprep, monstue 65u10 BBeieHO caMuM [lomenem.
BcBsi3u ¢ manexo WayImUMHU TOCTIEACTBISIME 3TOTO IIOTPSICAIOIIETO OTKPBITHS JUIS IPHHATHIX THAPABINIeCKuX Teopud, [lomers,
BO3MOXHO, HE JKeJasl 3alHChIBAaTh 3TH DPE3YIBTATHl B MICbMEHHOH (hopMe M3-3a CTpaxa IMOCTPaaaTh OT ' 'HIeOIOTHIEeCKOiH
penpeccHu’ poACTBEHHO ToH, 4To HcnbIThBaN JKak beHBeHwmCT, 00Cy X IaBIIeiics paHee.

Bo Bpems nBIDKEHHS Ha JaHHOH CKOPOCTH IO OTHOIICHUIO K (hopMme TpyOe, MOTOK BOBI OBLI B TAPMOHUH C
KoH(Uryparuer Tpyost. Korna 9T0-T0 HAXOOUTHECS B TAPMOHMH C UEM-TO €IIle, TOra HeT HUKAKOro TPEHHS. DTO HEOXKUTaHHOEe
SIBJICHUE JIMIIAeT 3aKOHHOH critsl Bropoit 3axon TepmonrHamuku u 6e3 coMHeHns, modeMy [lomens HEKOrIa He TOBOPMII 00
3TOM ITyOJIMYHO, HOTOMY YTO 3TO OyZleT 03HAa49aTh, YTO CHCTEMa MOXET Ha caMOM JIeJIe IPOM3BECTH SHEPTHIO CHOHTAHHO; 3TO
O3HAYaeT YTO Ha4aB JBIDKCHUE HE HY)XKJIACTCS B IOIIOIHUTEIBHON SHEPTHH JUIS €T0 MOJIePKaHHUS, UITO YHEPTHUs HEIIOCTOSIHHAS
BEITMYMHA, X OHA TAKXKE MOXKET OBITh YBEIMYEHA, TaK KaK MBI CHOBA 3JIECh, CTATIKMBACTMCS C HATMYIHEM HeMaTepHaIbHBIX
nuHareHoB (dynagens) co3qaHHbIX Yepe3 'OpUrHHANBHOE TBIKCHUE.

B nansHelimeM monTBep K IeHAEM NEPHONMIESCKH HIKE M OTCYTCTBUS yPOBHU TPEHUS B CIIUPATIbHO-BUHTOBEIX
TpyOax, Tabnua Ha puc. 14.9 mpuBOAUT OTHOCHTENEHEIE IIOTEPH HAa TPEHHE Y PA3INIHBIX TPYO B CTAINH TECTHPOBAHMS.
Bcmydae crimpanbHO- BHHTOBOI TPyOBI BHIHO, YTO 3TH HOTEPH CBOIATCA K HYITIO B TPEX CITydasiX M JOCTUTAIOT MHHIMYyMa
B IIEPHOIMUECKOiT cHcTeMe B ckopocTsx motoka ¢ 0,191 cvm’/cex. u 0,441 cm®/cex. TONBKO ¢ OXHIM WM ABYMST
HCKJTIOUCHISIMH, TIOTEPH Ha TPEHHE JTOH TPyOBI BeeTAa ropasio MEHbIIIE, YeM Y APYTux TPyo.

Friction Losses in

Output Straight
q Spiral Helicoid Straight Glass Pipe
Copper Pipe
I/sec cm cm cm
0,12 0,10 0,05 1,85
0,13 0,19 0,20 2,07
| 0,14 0,00 0,23 2,20 |

0,15 0,40 0,33 2,48
0,16 0,95 0,45 2,85
0,17 0,95 Q0,70 3,25
0,18 0,65 1,20 3,75
0,19 0,45 1,85 4,25
0,20 0,95 2,25 4,65
0,21 2,05 2,55 5,05
0,22 2,50 2,85 5,30
0,23 2,45 2,95 5,45
0,24 2,10 3,10 5,60
0,25 1,70 3,24 579
0,26 1,25 3,35 6,00
0,27 0,80 3,50 6,20
0,28 0,35 3,75 6,65
0,29 0,00 4,00 7,00
0,30 0,00 4,30 7,30
0,31 0,10 - -

0,32 0,80 4,90 7,30
0,34 3,50 490 -

0,36 4,60 4,90 -

0,38 3,70 5,05 -

0,40 2,50 5,38 -

0,42 1,60 5,80 -

0,44 0,70 6,50 -

Fig. 14.9 Output and friction losses of straight and spiral test pipes of glass and coppes

14.3 Kpoeoobpawenue

[ponomkast Hale UcceOBaHNE 3aMKHYTHIX ITOTOKOB TETIEPh MBI PACCMOTPHM JPYTYIO (HOPMY IOTOKA, a UMEHHO
OUPKYISIHIo KpoBU. Bukrop laybeprep HEOMHOKPATHO 3asIBIISLI, YTO CEPIIIE HE SBISIETCS HACOCOM, TIOCKOJIBKY OHO HE
BBIKauMBAaET CTOJILKO, CKOJIBKO "'3aKaunBaeTcsi, HarHeTaercs | B ToM ke JiyXe, OH TaKkyKe TOBOPHII, YTO IITUIIA HE JIETUT, a



"yIpasisteT TonEToM, epeMerraeTcs o BO3AyXy' U pelda He IDTaBaeT ,a "cKonb3uT'. B cBsa3u ¢ pesynsraramu LlTyrraprekmx
MCCIIEIOBAHUM, OMICAHBIX BBIIIE, 3TO YTBEP)KICHHE KAXKETCsl OTIACTH HOATBEPKICHHBIMIL. ET0 (hyHKINMS, 110 €ro MHEHHIO,
Ob11a Topaso Gombre, (GyHKIUEH peryIsaTopa KpOBOTOKA, U, XOTS Cep/lle AeHCTBUTEIBHO IPOU3BOJUT BCIIECKH, PHIBKH,
KPOBHU BO BPEMsI €0 COKpAICHHs, Ha CAMOM JIeJIe OHO He SBISIETCS HAacocC.

Ero o6bscuenne B llITyTrapTckoM SBICHUS B TOM, YTO IIOTOK BOJBI OBLI B PE30HAHCE C ABOIHOIT BUHTOBOIT (hopMoit
TpPYOBI, 3asIBIISISA, UTO 3TO TAKXKE MPUMEHIMA U K KPOBEHOCHBIM COCYaM, KOTOPBIE OBIIH 3JIeMEHTaMH, OTBETCTBEHHBIMH 32
IUPKYIAIHAIO KPOBH. XOTS y apTepHrii M CaMHX KalMLIIPOB €CTh MIEPUCTAIETHIECKOE, ITYTECHPYIOIIee NeHCTBHUE, €CTh
TaxoKe Ipyrue (HaKTopsl, KOTopble OyayT pacCMOTPEHBI oKe. DTH Mylibcanny Hadmonan npodeccop Kypr beprens u3
Bepnuna (1925-30), korna nocie HECKONBKHUX JIHEH HHKYOALMH, YTOOBI pACCMOTPETh U YHECTh MEJIKHE KPOBEHOCHBIE COCY/IbI
copMHIpOBaHHBIC BOKPYT MEIIOUKA KEITKa, OH OCTOPOKHO BCKPBLT S0 ITHIEL. [lociie 3Toro oH 3aMeTw1, 9To KPOBEHOCHEIE
COCYNBI OKPYKAIOIIIE KEITOYHBII MEIIOK ITYITbCHPOBAIIH, IIPEXK/IC YeM OHH OCTBUIH, XOTS CepALe eme He ObLIo
copMHpOBaHO.

Ipodeccop Beprens Takke npuepKuUBajcs TOH ke TOUKH 3peHus, kak 1 Bukrop Illaybeprep, orBepras uznero,

YTO Cepale CBOETO Poa Hacoc, 3aaadeii KOTOporo ObIIO JOCTAaBUTH KPOBB B TIOOYIO 9acTh Tena. beprens yreepxaany, 9To
3TO OBUIO BEIITOITHEHO “MIUIIMOHAMH OYeHb aKTHBHBIX KalTWISPOB, IIPOHI3BEIBAIONINX TEIO", ¥ 9TO "'30POBBE U
GOME3Hb MPEKIIE BCETO 3aBHCAT OT Ge3yNPETHON I HAPYIICHHOM e TeThHOCTH KalUIpoB” °.

dakTrUeckoe IBIDKEHNE KPOBH, II03TOMY, KaK IIPEJCTABISACTCS, BOSHUKAET ePBOHAYAIIBHO B CBS3H C
nporeccaMu mynnscanni. B ceere LlITyrraprekoro nccnenoBanus, MOKHO YTBEP)KAATh, 9TO TIOTOK YCHIIHBACTCS
KOH(UTyparuel KpOBEHOCHBIX COCYIOB HEIOCPEICTBEHHO, (hopMa KOTOPBIX M CTPYKTypa, HAIIOMHUHACT Ha 00CYXAsBIIeicS B 3
IJIaBe MHBIC HOBBIE SHEPTUH, MIPECTABISIOT cO00I BTOPHUYHEBIH 3 (eKT HeMaTepHaIbHOTO ITOTOKA SHEPTHH, KOTOPBII co31al
WX B TIEPBYIO odepens. Kpome Toro, BA3KOCTh KPOBH, KaK H3BECTHO, YMEHBIIIAETCS MOTE3HO MIIN YMBIIIIEHHO B 00paTHOH
HPOMOPLHUHN K AUAMETPY KPOBEHOCHBIX COCYIOB, UTO TakKe JOOABIAET K €€ CBOOOTHOMY ABIDKEHHMS, O3 TPEHHS, B MEIbIaHIIINX
cocynax - KanuuIspoB.

JIBa 1pyrux ¢axropa, TakKe IPUCYTCTBYIOT. [IepBBIil MOMOKUTENBHBIN TEMIIEPAaTypHBIH IPaIueHT MEXKIY
BHYTPEHHEH 9acTH Tella ¥ KOHSTHOCTSIMH, KOTOpBIE, KaK OBIIO TIOKa3aHO PaHee BEI3BIBACT JABIKEHUE OT TEILIA K XOIMOXHBIM
obnactsix. B aToM orHOMIEHNH 3(eKT OKUBICHHUS XOIOIHBIM JIyIIEM Ha KPOBOOOPAILIEHHE XOPOILIO H3BECTHO (CTUMYIISILIAS U
YKpeIUIeHHE, TEIIbIi MOTOK K XOJIIO[HOMY), TOr/ia KaK JUIUTEIbHOE MPpeObIBaHHE B ropsiuei BAHHE HMEeT TeH/ICHLIMIO
TPOM3BOANTH (PU3HUYECKYIO YCTAIOCTD (COKPAIICHHE PA3IYMii MEX/y BHYTPCHHEH 1 HAPYKHOM TeMmIieparypamu). Bropeim
SBIIACTCSA, PE3YIBTAT PA3INIUA B (PU3HKO-XUMIUECKOM COCTaBE U, CIEAOBATENHHO, SHEPTCTHUECKOH XapaKTepPUCTHKE
apTepualbHOW W BEHO3HOU KPOBH.

DT0 Ka4eCTBEHHOE Pa3IMINe MPOMCXOINT YaCTHYHO H3-32 Pa3BHUBAIOLIEHCS (DH3UUECKOH ITyCTOTHI (1, TOITOMY
HPOHCXO/IUT, BCACBIBAHKE) CO3aHO MPOrPECCHBHBIM TTOIIOLICHUEM TTOIOKUTEIBHO 3apsDKEHHOrO aToMa KHCII0pO/Ia, KOTOpBIi
HEePEHOCUTHCS apTEPUATBLHOI KPOBBIO, KOTOpask YBEINYMBACTCS B KOHEUHOCTSX (3aMeHa KOKH M BOJIOC, 3)KHBIICHHS PaH U
JIp.), TJIe TIOTJIONIEHHE caMoe OOMIBIIIoe, HAHOOIIEe OCTPO, M YaCTHYHO M3-32 BO3POCTAOIIETO XKETAHHs peabcopOIMu KHCIopoa
B JIETKHX OTPHIATENBHO 3apshkeHHBIM, KapOoHoM - Gorata BeHO3HAs KpoBb. Tak Kak 3TH JiBa THIIA KPOBU HECYT
TPOTHBOIIONIOXKHBIE 3aPSbl, MBIIIEYHOES COKPAIIEHHE 1 3aKIIOIUTEIFHOE JIeiCTBIE cep/Ila, TO3TOMY cpabaThIBaeT 4epes
HEePUOIMIECKOe YPABHUBAHNE TIONOKUTEIBHBIX M OTPUIIATEIbHBIX 3aPsAI0B, KOTOPBIE JOCTUTAIOT MAKCHMyMa B BEHO3HOH U
apTepualIbHON KaMepax caMoro cep/iia, u3-3a OOBIIOro 3apsija - MePeHOCHT 00beM 000uX.

OT4uTENBbHOM YepToil Bcex (OpM JKHU3HH - POLIECC MYIIbCALIMH U, BMECTO TOTO, IEHCTBYIOMIAst B Ka4eCTBE HACOCA,
KU3HEHHO BaXKHBIC (DYHKINH CEpIIIa, CIEA0BATEIbHO, CIOCOOCTBOBATh MYIILCAIIMSAM B MOTOKE. VICXOs M3 CKa3aHHOTO BEIIIIE
MOXHO c()OPMYITUPOBATE U C OOIBLION CTEIEHBI0 YBEPEHHOCTH, YTO MBI IBIIIAM HE TIOTOMY, UTO cepaie "Kadaer', a "kadaer"
CcepLie, MOTOMY YTO MbI JIBIIIMM (BIOX MOJOKUTEILHO 3apsHKEHHOTO KUCIIOPOaa U BBIIOX OTpHLaTebHO 3apshkenHoro CO,

1 BOIHI ).

B ciryuae pactyiero 1uofa, 3aMeTiM, KOTOPBIi He JIBIIINT, KaK MbI 3TO JienaeM (ero KpoBb ITUTAETCS KHCIOPOIOM,
OKHCJISITCsI, Yepe3 IUIALeHTY), CepALie MOKET Ha CaMOM JieJie BeCTH ce0s Kak HAacoC, YCHIIUBas IeHCTBUE MYJIbCHPYIOIIIX
COCYZIOB JIO MOMEHTA pOXKACHNUS. Tak Kak JBIDKEHHE KPOBH OOYCIOBIEHO YACTHYHO Pa3IHYUAMH BO BHYTPEHHEH H
BHEIIHE}! TemMIiepaType, 10 3TOro Cilydas HOPMAalbHOTO TEMIEpPaTypHOro KOMIIOHEHTa KPOBOTOKA KaXKETCsl MPAKTHIECKU He
JIEHCTBYIOIINH, M3-32 MUHAMAJFHON Pa3HUIIBI TEMIIEPATYPhI B H30ITMPOBAHHON aMHHUOTHYECKOH KUIKOCTH MaTKu. [loaTomy BO
BpeMsi OEpEMEHHOCTH "'HacoC™ BITIOJIHE MOXKET ObITh HEOOXOIMM KaK BCIIOMOraTelbHbIN 31eMeHT. [locie poxaeHus, epBbii
JKM3HEHHBIH BIOX M BBIIOX - AbIXaHUE, BXOJ U TEO peOeHKa MOBEepraeTcst OONBIIIM KOIeOaHUAM TeMIIepaTyphl, TOra Ceple,
TIpeTonaraeTcsl, HAYMHaeT MPaBIIBHO (DYHKIIMOHUPOBATH KaK MyIbcaTop U perynstop mnoroka. Ho ecim ceprue Ha camom nene
ABIISIETCSA HACOCOM, KaK YTBEPIKAaeT COBPEMEHHAs! MEANIINHA, TO, KaKyI0 CHIIY OHO JOIKHO IPUMEHSATH K BBITIOTHEHHUIO
3TOH KU3HEHHO BaYKHOU 3a1a4u?

Hexoropoe Bpemst Ha3aJ sl HATKHYJICS Ha CTaThio JokTopa JpHcTa O. ATTHHrEpO 3aniaBieHHoi "TuaponuHaMuka
10TOKa KpoBK™, B KOTOPOIt GbLIO OIHCaHO KpoBooGpaleHue 13 kumorpaMMoBoii cobaku. Ha BepxHeii quarpamme Ha puc.
14.10 uzobpaxkeHa oO1ast OpraHu3alys CepAeIHO-COCYIUCTON CUCTEMBI, I7I¢ BEHO3HAs! KPOBb YEPHOTO 1IBETA, @ HUXKE TIO]
JIMArpaMMO#l IIPEICTaBIICHbI JaHHBIC, KACAIOIIUECS PA3JINYHBIX COCYIOB (Pa3IMyYHbIC THITBI COCYIOB) OT 13 KumorpaMMoBOi
cobaky, TabnMIa 3HAaYEHHUH BS3KOTO CONPOTHBIICHMS, IJIMHBI OTpaciel, 00beM MOTOKa, AUAMETP U T.1., U3 Pa3HBIX
KaTeropuii KpOBEHOCHBIX cOCyIoB. Korna s BBIYHCIuI O0IIyIo UTHHY BCEX BETBEH B Ka)KIIOM CETMEHTE COCYIUCTOTO JAepeBa
13 kunorpaMMoBOl co0aKH, s OOHAPYKHIT, UTO TTOJHAs 00IIas JUTMHA BCEX COCYIOB CHCTeMbI cocTaBmio 144 017 280
cartumerpoB win 1,440 173 km! Ha ocHoBe niporopiiuit, 3To OyJeT 03Ha4Yarh To, UTO YEJIOBEUECKOEe TENO, B CpenHeM B 5,5
pasa Oonbliie pa3mepa co0aku u o Becy, T.e. 71,5 kr, Oyner comeprkath 1o MeHbleld mepe 7 920 kM KPOBEHOCHBIX COCY/IOB!
JlaHHbIE U3 APYTHX HCTOYHHKOB, C APYTOH CTOPOHBI yIOMHHAOT 310, 60.000 Mutb mn 96 500 kv™.



B mocnenHee cooTBETCTBHE C JOKTOPOM ATTHHTEPOM, O €ro padoTe, CpeaHee 3Ha9eHNE BI3KOTO COIIPOTHBIICHIS,
KOTOpBIE GYIET MPEOIONeHO CepIieM COBaKH, 4To Obl IIepeKayaTh KPOBb, COCTaBiIsieT 5, 332 uH Ha cek/cM ~°, KoTopast
paBHa 1o crte npubamsuTensao 0. 005437 xr win okono 5, 0,5 r (1 aun = 101 972 x10° J KT), CPEIHSISL CKOPOCTh TEUCHMS B
KaIIUIIpax 3HAYNTEeIbHO MEHbIIe, 9eM 1 cM/cek.

ITo cnoBam Bamsrepa IllayOeprepa BeIXOAHAsT MOITHOCTH YelIOBeYeCcKoro cepamna cocrasmsier 10 0,003 momragnHeIx

CHJI, HO, XeJlast JaJbHEHIIIero NoATBeP K ICHI, 1 HaBell CIIPaBKHU B yHHBepcuTeTe KBIHCIEHIa ¥ TaM CKa3aiH, 9TO OHO
(byHKIMOHUpYeT MpUOIM3nTeTsHO oKoo 1,5 Barta. IIpu 3ToM HEOONBIIOM KONMHYECTBO SHEPTHH, YTO 3KBUBAICHTHO
Cpe/iHeMy aKKyMyIsiTopy rnepeHocHoBa (oxapuka, 1/10-ro autpa (100 rpamMm) KpoBH TOCTaBISIETCS B apTEpUATIbHYIO
ceTb oKonto 75 pa3 B MuHyTy mir 100.000 pa3 B nens. 3a cpenuee Bpems xu3HH npuMepHo B 8, 000 1uTpoB B eHS,
175 MUIUTHOHOB JIUTPOB KPOBH IPOXOUT YepPe3 CEpLIe.

IpenmonoxuTensHO ceple IToi codakn QYHKIIMOHIPOBATIO C HECKOIBKO MEHBIICH SHEepTHell H3-3a €0 MEHBIIEeTO
pa3mepa. TakiM 00pa3oM, KaxKeThCs IIOYTH HEBEPOSTHBIM, YTO y OTHOCHTEIBHO HEOONbIIoe cepAra 3Toi 13 kumorpaMmMoBoit
cobaxu 00JIaJaeT JOCTATOYHOH MOIITHOCTEIO, YTOOBI 3aCTaBUTh IIPOIABUTE KPoBb uepe3 1 440 kM KpOBEHOCHBIX COCYIOB, UTO,
B CBETE BBIICH3IIOKEHHOTO, IIOX0KE Ha CIOKHEHIIyro, ['epakioByro 3amady. Crna cepana, Ho3ToMY, KaKeThCsl (PeHOMEHAIBHOM
JUISL CBOETO pa3Mepa H, 1o JaHHBIM HccreoBanns Bamsrepa [llaybeprepa B 3T0if 06macth, OBLIO YCTaHOBIICHO,
9TO paboTa YeTOBEIECKOro CepAlia OyIeT JOCTaTOIHO, YTOOBI HOTHATE Bec 0kono 40 TOHH B TOX HA BEICOITY
Imetp. 51 TakKe MPUKMHYT CBOH COOCTBEHHBIE PACUETHI, H TOIATAl0, UTo 5 MoMydm, cocrapnser 4, 296.78 toun ™.

IToMIMO yMeHBIIEHHS BA3KOCTH KPOBH C YMEHBIIIEHHEM pa3Mepa KPOBEHOCHBIX COCYIOB, €CIIH, Kak OBLIO
HPEATIOKEHO paHee, YHEPTHIO CO3AeT coCyy Hanbonee OIaronpisaTHBIN AT €ro jKenaeMoit (hopMe IBIKCHUS B JAHHOH
CHUTYaI[NH, MyIIbCUPYET, HOYTH 0e3 TPEHUS IIOTOK KPOBH TI0 3THM OTPOMHEIM PACCTOSHUSM CTAHOBHUTCS OoJee TIOHSATHOM.
KoappurmenT "omymen" Bo Bcex HaydHBIX pacdeTax B THAPOAMHAMUEKE, 3aMETHM, HIIH B JTIOOOM JPyroM 3HEPTeTHIeCKOM
TpoIiecce B TOM OTHOIIEHHH, B IPOUYEM, SBISIETCS €CTECTBEHHBIM JI3aifHOM JUTS SHEPTHH JUTS IePEMEIICHIUS Oe3 JIUIITHEro
TPEHUS Y 3MOPOBBIX )KUBBIX, OPTaHUIECKUX CHCTEMaX.

B cBere TOrO HCCIEOBAaHMS, ONMCAHON TBOMHON CHHpAIBHOM TpyOH, LLITyTrapTckoM HCCIeqoBaHUH U IUPKYIIAIHS
KpOBH, BUIHO, 9T0 Teopun Bukropa Illaybeprepa Oblia MOTHOCTHIO JOKa3aHA M ONpaBaaHa. MoxeT OBITh, O3TOMY,
UX OIHCAHHE 371eCh OyayT CIIYKUTh OCHOBOM JIst Goree MpOIYKTHBHOM CIIECTBEHHBIX HCCIICOBAHNH 1 IPAKTHIECKOTO
HPIMEHEHHs, KOTOPOe HeOOXOIMMO, €CIIM MBI XOTHM BBIMTH M3 HAIIIETO HEIHEIITHETO KOJIOTMIECKOTO COCTOSHUS U
9KOJIOTMYECKOTO KPH3HCA B IIEJIOM.

Opl"al-ll/li%alll/lﬂ n (l)l/l3l/l‘-lecl(l/le CBOMCTBA cep}]elﬂ-lo-cocy}mnoi/i CUCTEMBbI
A. pyHKIMOHANBHAS AHATOMUS
0011[ast OpraHu3aIKs CepIeYHO-COCYIUCTON CUCTEMBI CXEMAaTHYHO MpeCcTaBiIeHa Ha puc. 1. E€ MOXHO pa3ienuTh IPUMEPHO HA YETBIPE YACTH:
1. [IBa Hacoca, JIeBOe U IIpaBoe CepLa.
2. CucreMa pacrpesieNicHus, apTepiH, BEAYLIUX OT KaXXI0T0 KeTy104Ka K nepudepuu.
3. Cucrema oOMeHa, KaluIULIPh, I71¢ MeTa0OIUTHI epexonsrt, 1uddy3Ho, yepe3 MeMOpaHy KaK U3 TKaHeil, TaK U B TKaHU.
4. Cucremsl cOOpa, BEHBI, KOTOPbIE EPEHOCAT KPOBL 00OPATHO K HACOCY.
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Puc.1 Cxema obpanienus. L{udpsl yka3piBatoT NPUOITU3UTENBHBIN TPOIEHT CEPAEYHOr0 BEIOpOca KOTOPBIN ITOAAETCs
B K&K/l 13 [IeCTH (IPOM3BOIBHO BEIOPAHHOM) MapauIelbHbIi KpoBaTtoku. OOpaTuTe BHUMAHHE, YTO CYIIECTBYIOT
JIBE KAIMIULIPHBIC CHCTEMBI B ITOYKaX M TPH B BHyTpeHeM (upese) obopamennn. L A, neBoe mpencepaue; L.V., nesbrii



xemynodek; RA,mpaBoe npencepaue, RV, mpaBslit xemynodexk.

HAME 6a | 5a| 4a| 3a[2a[ 1 [2v [3b [4b [ b | 6b
No. OF BRANCHES | 1 | 40 | 600 | 1800]4010%(i2-107[s0-10"| 1800| 600 | 40 | 1 |
RADIUS cm. 5 | .15 | .05 | .03 | .001 |.0004 |.0015 |.075| 12 | .3 |.625
LENGTH cm. a0 | 20 [ w0 [V | .2 | .0 | .2 | 1 |0 |2 |a0
| VOLUME cm.? | 30 | 60 | 50 | 25 | 25 | 60 | w0 | 30 [ 270 | 220 | 50
RESISTANCE R 64 |3.90°(1.690%)1.210%] 210%[3.910" 4 1073210 5107 250 | 28

Puc. 3 I'eomerpust nepueprHIecKoro cocyqucToro aepesa 13-kunorpaMmoBoii cobaku cobaku. JluarpaMma HITHOCTPUPYET
3aMETHBIC M3MEHEHHS B ITIOJTHOM IIONEPEIHOM CEUEHIH BIOIb NepH(epUIecKOro COCYUCTOro pycia. bioku Hymepyrorcs
creayroIuM obpa3oM: 1 kanuuispsl, 2a MEJIKUe apTepur, 20 MEJIKHE BeHbI, 3a OKOHYAHHE apTepUalbHbIX BeTBeH, 30 OKOHUaHHEe
BEHO3HBIX BETBEil; 4a OCHOBHBIC apTepralbHbIe BETBH, 40 OCHOBHOI BEHO3HEIE BETBH; S5a KPYITHBIE apTEPHH, 50 KPYITHBIE BEHHI,
6a aoptsl, 60 nonkie BeHbl. CyMMapHOE 3HAYCHHS CONPOTUBIICHHI OTHOCSTCS K OAHOMY CETMEHTY.

Puc. 14.10 runpoaunamuka noroka kposu (a-pa 3.0. Artunrepa)
HayuHo-nccnenoBaTeTbCKHil HHCTUTYT MPECBUTEPHAHCKOTO YHUBepcuTeTa [IeHCHIbBaHMS MEIUITMHCKII IISHTP,
Ounanensdus, mrar [leHCHITbBaHUSL.
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PACYET PABOTHI CEPJLIA
KonmuuectBo kpoBu nepememaemoe 3a ynap = 0,1 1 = 100 cm
Tak kKak KpoBb cocTouT u3 okoo 90% Bomer 1 1 Mut Bomsl BecuT 1 rpaMM (T), CUMTas, YTO OCTABHBIE COCTABHBIE
4acTu KpoBH o0muM BecoM okoio 0,19 rpamm, To Bec KpOBH IepeMelieHHoi cepauem 3a ynap = 1.09r X 100mn
= 109r = 0,109 xr
B cpennem 75 ynapos B MmunyTy Bec kpoBu mepemeniaemoit B munyty = 75 x = 0.109 kr = 8.175kg
- Bec KpoBH nepemernaemMoii B 1 yac = 8.175kr x 60 munyT = 490.5kT
= 0,4905 tomH (T)




- BeC KpoBH nepekadeHHor B 24 yacoB = 0.4905 1 X 24 waca = 11.772t

- Bec KpoBH niepekaueHHoi B 1 rox = 11.772 T X 365 nueii = 4,296.78 .

BenmyuHa crItbl, KaK IPaBHIIO, pacCuuThIBaeTCs B HhloToHax. 1 HhroToH (N) mpencrasinser codoit cuny 0,101972 kr,
JIecTBYIOIHME Yepe3 paccrosHre 1 Merp.1l HBIOTOH Takke paBeH 3aTparaM Heprun Ha 1 mxoyns win 1 B B cexyHzy.
[TosTOMY HCUHCISIIOTCS B HBIOTOHAX, MOKHO CJIEIaTh BBIBOJ, YTO CEP/IE PACXOAYET SHEPTHIO, JOCTATOUHYIO
©XKETOTHO MTOAHNMATh BBepX Bec 4,296.78 ToHH Ha BbicoTy 1 MeTp. UTo Kacaercst SHepTuH cepla, HCHOIb3Ys
npuBeneHHble Bore r¢psl, Ha 0.109 kr 3a sHepruro cepaneOrenre, HeOOXOIMMOM Ha

cepaueouenre = 0.109xr / N (N = 0,101972 kr) = 1.06892088 N

= 1.06892088 mxoymeit

= 1.06892088 BaTT-CcexyHT

cepare, nostomy (pyHkuuonupyer Ha 1,07 BarT-cexyHmy.

15 JIOCTABKA IOJIE3BHOHN MU TBEBOM BOJbI

15.1 Ilocneocmeun Xnopuposanusa u @mopuposanus

Bona sBnsiercst Hanboee BayKHBIM BOIIPOCOM JUIS BeeX (OpM KH3HU Ha 3emite. Boia - sku3HeHast KpoBb
Halllel TUTaHeThl, )KUBUTEIbHAS JKUJIKOCTh BO BCEX OpraHU3MaX, PACTEHHH, )KUBOTHBIX U YeJIOBEKe OyIydH MOI00HOH,
Kak TeY€T COK, IMM(a WIK KPOBb; CaMO HaIlle CY[IECTBOBAHHE II0ITOMY TECHO CBSI3aHO C KA9€CTBOM BOJIBI, JOCTYITHOM
HaM. DTO KU3HEHHO BaXKHO ISl HAIIMX COOCTBEHHBIX KHM3HEH U KHM3HU HAIUX JIETeH, YTO MBI JOJDKHEI CTaTh CEPhE3HO
00€CTIOKOSHBI HE TOJIBKO IS 30POBBS, dKH3HECTIOCOOHOCTH M Ka4eCTBa BOJIbI, KOTOPYIO MBI IIbeM, HO U JUTS €€ MePBOMCTOYHUKA
1 o0OparieHus1, KOTopoe oH nomy4aeT. [loMuMo Hamero coOCTBEHHOTO MOTPEOICHHS, 9Ta )Ke BoJa UCTIONB3YeTCsl TaKikKe, YTOOBI
BCE MPOU3PACTAIIO, YTO MBI €IUM. ECIT MBI XOTHM >KUTh 3MOPOBBIMU M CYACTIIMBBIMH, TO )KUBOE CYLIECTBO - BOIA -
JIOJDKHA YPEe3BBIYalfHO BEICOKO YTUTCS M YBaXKaThCs, MPOSBILATH YYTKYIO 3a00Ty IO OTHOILICHHUIO K HEH.

B npenpinymeii maBe MBI KpaTko YIHOMSHYITH BPEIHBIE MTOCIEACTBUS XIIOPHPOBAHUS, HO MBI IOMDKHBI U3YIHTH STOT
TIpoLIECC U ero TocencTBrs Oonee momHo. CeromHs MITHEBYIO BOLY, TOAABAEMYIO TIOYTH BCEM JKUTEISIM TaK HAa3bIBAEMBIX
IUBHJIM30BAaHHBIX CTPaH, XJOPUPYeTcs, a MHOrIa naxe Gpropupyercs. Llens aToro ‘jedenns’, Ui CTEpHIN3aIlH BOIBI, YTOOBI
0CBOOOIUTH €€ OT BCEX BPEAHBIX MHKPOOPTAHI3MOB U OO€3HETBOPHBIX OaKTepHil.

CoBpeMeHHBIE METONIBI OUMCTKH BOIBI M PELUPKYISIIIMN YOUBAIOT BOAY, 3aMETUM, U TUI0Xast BOIA WJIN HETIPABUIIEHO
oOpaboTaHHast BOIa, UCTOIIAETCsI, OCIA0ISIETCs, IETPalUpyeT, BRIPOXKIACTCS M B KOHETHOM CUETe Pa3pyLIaeT Te OpraHu3MBI,
TIOCTOSTHHO BBEIHY)KJICHBI €€ muTh. Hayka, IIoimHOCTBI0 ITHOPHPYET TOT (haKT, 4TO BOJA - KAK HOCUTENb )KU3HHU -

CaMOCTOSITENbHAS )KUBasI CYIIHOCTh M JOJDKHA OBITH COXpaHEeHa B 9TOM COCTOSIHUH, €CJIA OHA XOYET BBIIIOIHHUTH CBOIO
€CTeCTBEHHY Ha3Ha4YeHHYIO (QyHKIMIO, Kak Bukrop Illaybeprep 3asBisit:

"Hayka paccMaTpuBaeT KpoBb U XapakTep, Biausttonmii Ha YP - OPTAHM3M -"BO/IY" kak Ha IpOCTO XUMHYECKOE COETMHCHUE
1 00ecreynBaeT MIJUTHOHBI JIFOJICH CKUIKOCTHIO, IPOU3BEICHHON C 3TOI TOYKH 3pEHHs, KOTOpasl ABJSAECTCSA BCEM, KPOME 3JJ0POBO
BOZ[I)I."l

A 9TO 3TO COBpEMEHHas, IEHATYpPUPOBAHHBIN yXO/ IUBIIH3AINH, IO TeX TOp, KaK OH MOy4aeT COOTBETCTBYIOIIYIO
CTUPWIIBHYIO TIPO3PAYHYIO KHKOCTh, KOTOPOW MOETCS, MOET i ToCymy, ofexay U aBToMoounu? [locne ciimBaloT BHU3 B
KaHAIHM3aI1I0, B KOMIIAHUHU CO BCIKUMU Pa3IMIHBIMA TOKCHYHBIMU XUMHKATAMH H MOIOIIIUM CPEACTBAMH, C TJIa3 IOJION U U3
cepaia BoH. B kauecTBe oka3aTenbcTBa 3P QEKTHBHOCTH TeKyIIeH Ae3nHPUIMpPYIOMIel MPaKTUKH U, 9TOOBI OIpaBIaTh CBOE
WCIIONTb30BaHKE, YMHOBHUYECTBO OOBIYHO YKa3bIBAET HA TO, UTO B TAKOHM Boie OoNe3HEl TaKMX Kak xonepa u TU(Q, TPaKTUIECKH
HEH3BECTHBI BO BCEX CTPaHaXx, INe BOAA MOABEPraeTcsl XJIOPUPOBaHHIO. TakKuM 00pa3oM YCTIOKAMBAIOT, ITUPOKUE
Macchl HacelneHus1 OeCIIETHO MPOJOJDKAIOT TPETHCS B POCKOIIH TTO-BHAMMOMY O3 OONe3HEHO BOMIBI B IIOTHOM HEBENIEHUH 00
OIMACHOCTSIX, BBITEKAIOMINX U3 €€ TIOCTOSHHOTO MOTPEOIEH s, 3a TO, YTO HUKOTIA HE TOBOPHUTCS B OPHUIIMATBHBIX CPEACTBAX
MaccoBO# nH(OpMAIK 0 HaKaTUTHBaIoImeM dQdekTe 3Toil 00padOTaHHOM BOIBI BIMSHHS HA OPTaHI3M, BEIHYKICHBIX e
muth. To, 9TO JTFOM HE 3HAIOT, YTO, HECMOTPSI HA XJIOPUPOBAHHE MMUTHEBOW M OBITOBOI BOIBI BOIOCHAOKEHHUE STKOOBI
JIe3MH(PUKIUPYET €€ U yIaJsieT Yrpo3bl 3a00JeBaHH MEPEAAIOINXCS Yepe3 BOY, M UTO ITO JIENIAeTCs B YIIepO MOTPEOHUTEIO.

B ero ¢yHKINM Kak cTepriin3aTtopa BOIbI WM Ae3UHOUIMPYIOIINUM CPEICTBOM, XJIOPH YHUUTOKAET BCE TUIIBI
OakTepuii, IONIE3HBIE U BPEIHBIE, TAK, YTOObI, UTO MPUXOAUT B KpaH HIIM CMECUTEIb, JEHCTBUTEIFHO OYHIIEHA OT
BCEBO3MO)KHBIX OPT'aHU3MOB, SIBJISIETCSI BOJOM, KOTOpast OblIa CTEPHIIN30BAHA 10 CMEPTH, JIPYruX CIOBaMH, TPYI BOIBI. YTo
emre Oonee BayKHO U Ooiiee TPEBOXKHO, OHA Tak ke Ae3uH¢ummpyer KpoBb (10 90% Bomsr) mim COk (Tak *xe) U TeM
CaMbIM YHUUTOXKAET WM CEPhEe3HO OCNalIsieT MHOTMe MUKPOOPTaHU3MbI TIOBBIIIAIOIINX HMMYHUTET, )KUBYLIHX B TEle
9THX OPTaHU3MOB, KOTOPBIE TIOCTOSIHHO TOTPeOIsitoT 10 (e€).

3TO B KOHEYHOM HUTOT€ CHIDKAET HHUIIH IMMYHHBIE CHCTEMBI IO TAKOW CTETICHH, YTO OHU OOMbIE HE B COCTOSTHUU
H3THATH BUPYChI, MUKPOOBI K PAKOBBIC KIICTKH, KOTOPBIC HAXOISTCS B COOTBETCTBYIOIIMX OpraHax (Tena) X03seB B
OECKOHEYHOM cyeTe, Mmau skepTBoi. [109ToMy MBI Ha CaMOM JieNie CTEPUIIN3YeM HaIly KPOBb, KOTIa MBI TIbeM XJIOPHPOBAHHYIO




BOJY, TEM CaMBIM TOTOBHT ce0sl K Hauary OOJIe3HH.

B mocnenree Bpemst HaOMOgaeTCst TPEBOXKHEIA POCT, HE TOJIBKO B JIOCEIE HEM3BECTHEIX OONIE3HEH, HO U BO
Bcex (popMmax OoresHeil, paka B 4acTHOCTH. J{ake MOsIBIIEHHE IPYTUX CMEPTENbHBIX HecuacTHOcTel, Takux kak CIIN/, ne
ymuBmio 061 Buxropa Illaybeprepa, MOCKOIBKY KpOMe IPYTHX HEN30SKHBIX BO3MYIICHHH JUISI SKOJIOTUH U OKpYKatomIen
cperbl BRI3BAHO O€3IyMHOI JeTeIbHOCTBIO YeroBeuecTBa, B 1933 romy oH peaBuie Bce 3TH He30POBBIE COOBITHS, KaK
3aKOHHBIM M HEU30SKHBIM CIIEJICTBHEM YKECTOKOTO OOpAIEHUs U HCKYCCTBEHHOE 3aTrPsI3HEHHE BOIBI XUMHYECKUMU
Jo0aBKaMu.

Tonbko mpencTaBbTe, Kakoi 3()(QEKT OT MOCTOSHHOTO IAThsI MEPTBOH WITH OOBHOM BOIBI HA KPOBB H BCE JKU3HEHHO
BayKHBIE OpPraHbI Tea. UTo MPOMCXOINUT ¢ XKU3HEHHOH CHIION, BaXXHOH IJIs 3710pOBOTO pocTa?

U KaKoBBI MOCIENCTBUSI XJIOPUPOBAHUS? XJI0p HE T0OABISIIOT B IMTHEBYIO BOAY B OONBIIOM KolmdecTBe. B cpenHem oH
HazHagaercs okono 10 wacreit Ha mummon (ppm), (cM. puc. 5.1), Bcerna obecnieunBas, 4To0bI 000PYIOBAHHUE 110 JTOOABICHHIO
Y M3MEPEHUIO JODKHBIM 00pa3oM MOIEPKUBATIOCH U IIPOBEPSUIOCh. HercnpaBHOCTh, HUKOTIA HE MOXKET OBITh UCKITIOUEHA, B
Ppe3ymbTare 4ero nepe-xXIopupoBaHie MOKET BOSHHUKATH Yallle, YeM MbI cebe MoxeTe mpencraBuTh. [B 3acyxy 1995, Teicsun

kuteneit KopHyoita B roro-3anagHoil AHITHE 320011€NH, KOrna mocTaBka o0bEMa BOIbI OblIa HEAOCTATOYHO ""BOAY UepHaii
co aHa" yImoTpeOIsiig 3TH '0e30macHbIe’ XUMUKATEL. |

In view of the fact that our body's water content amounts to 45 litres and that our daily

consumption of water is abopt 2.4 litres, just consider the following:®

THE BLOOD PLASMA ———= (main blood component)

THE HUMAN FOETUS (our growing physical vehicle)

THE BLOOD (life-fluid & nutrient conveyor)

THE HUMAMN BRAIN CELLS —= (intellect, creativity, behaviour) — =
THE KIDMNEYS {fluid processors & purifiers)

THE MUSCLES (prime movers of the body)

about 92% water
about 90% water
up to 90% water
are 85% water

are 829 water
average 75% water
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v

W

v
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THE BODY = (our abode on Earth) = is 71% water
THE LIVER = (metabolism regulator) = i5 69% water
THE BONES — — (structural support system) —————= are 22% water

THE BODY'S CELL-FLUIDS are mainly water

W

= (basis of growth & development) ——

ITo cnoBam HobGeneBckoro naypeara, nmpodeccopa Orro BapOypra, 3atem nonteepxaenHsle HobeneBckum taypeatom
IMpodeccopm I'epxapaom [lomarkoM, pakoBble KIETKH 00pa30BaBAIOTCS B pe3ylibTare Je(hHITa KHCIOPOaa, KOTOPHIH
TPOM3BOANT OCTAHOBKY, H3MEHEHHE, B 0OOMEHE BEIECTB, KOTOPhIe (PepMEHTHPYIOTCS KIETKAMH B MOJIOYHYIO KHCIIOTY. 9TO
obecrieanBacT KIETKy IOMOMHUTEIBHOI YHEPTHEH, YT00BI pacTh OBICTpee, M OBICTpee ASIHUTHCS, YeM JPYTHM KIIeTKaM, B
KOHEYHOM HTOTe IIPEBPAIAIOTCS B PAKOBBIEC KIICTKH, COOCTBEHHO M3-3a HE XBATKU KHUCIOPO/A M OBBIIIEHHOH KHCIOTHOCTH,
SABJISETCS, XaPAKTEPHOM, OTIMYHTETbHON YEpTOH PAKOBBIX KIETOK. *

CymiecTByeT elie ofHa BpeIHAs XapaKTepUCTHKA XJIOpa JOCTOHHAs BHUMAHMS. [10CKONBKY Taske MAICHBKOTO JTydHKa
CBETA JIOCTATOYHO, YTOOBI €r0 B30PBaTh, Fa3000pa3HBII XJIOp HOIKEH OBITH CMEIIaH C BOIOH B TeMHOTE. B 3Toit cBsi3n
MOXXHO Pa3yMHO IIPE/IIONIOKHUTE, 9TO JaKe B METBUaHIIINX MACIITa0aX, TPOU3OMISIIHI B3PHIB, KOIIa KAMUIAPHI
HEIOCPECTBEHHO 1071 KOYKEH MOIBEPraroTCsl BO3AEHCTBUIO COTHEUHBIX JIydeill, BEI3BIBAET MX YaCTHUHBIHN pa3phIB. [IHokcug
xyopa (xnopHsiii ra3) (ClO,) Takxke UCoab3yeTcst Iuisk OYMCTKU BOMBI H, B TO BPeMsI KaK OH PACTBOPEH B XOJIOIHOM BOJIE, OH
HAYMHACT pa3llaraThCs, TAK KaK BoAa Harpesaercs, U mpumepro mpu +90 ° C obpasyer xmopayto kucnory (V1) koropas Tak
K€ B3PBIBACTCS M CHIIBHO OKHCIIsIeTCs. B Onoxummu 11 GHONOTHHOHA OHA MCTIONB3YeTCs ISt Pa3lIOKEHHS OPTaHUIECKOTO
BEIIECTBA B AHATUTHIECKHX IIEIIAX.

Yo emre HYXHO CKa3aTh, KPOME TOTO, ITO BCE 3TH HCHOPMAIbHBIE OKHCIUTEIbHbIE TPOIECCHl BEI3BIBAIOT
JIFICIIOKAIIHIO €CTECTBEHHBIX €HEPTCTHYECKHX IIOTOKOB B Telle, KOTOPOE B CBOIO OUEPEb MOBBIIIAIOT €r0 OOIIyI0 TEMIIEpaTypy,
TaKUM 00pa30M CMeIIas ero CKIIOHHOCTH K OONe3HsM, CHIDKAaeTCsl IMYHHTET. bore3Hb B KOHIIE KOHIIOB - 3TO CIIOCO0, KOTOPEIM
Ipupona ynanser Bce OpraHu3MBbI, KOTOpEIe OOIBIIIE HE 3M0POBHI MITH He XKU3HECIIOCOOHHI B €€ cXeMe Bemeit
¥ KOTOPBIE CTOAT Ha ITyTH YBOIIOHOHHOTO pa3BUTHs. B monTBep kaeHnH 0 3a001eBaHIN OT XJI0pPa B BRI3BIBAtOIIEH (QyHKIHH,
HOCTIEHNE FCCIIEOBAHMS ITOKA3aJIH, YTO IPH TAKOH OYMCTKE BOABI OHA 'TIPOU3BOAHT MOOOUHEIE IPOLYKTHI, KOTOPHIE

v 5.
BbI3BIBAIOT 18% peKTalbHBIX PaKkoB MpAMOM KUIIKU B 9% 3aboreBaHusl paKOM MOYEBOTO ITy3bIps .

Uro0b! JaTh YuTATENIO 00IIEe IpecTaBlIeHue o ToM, 4yTo 10 ppm Bieder 3a coboii, ky6 Hike nzmepsercss 100cm x 100cm x
100cm. Conepaxanue roro Kyba nosromy 1 000 000 em®. Menkuid KyO B BEpXHEM JICBOM YriIy Kyba B (A) paBeH 1 pmm u Moxer ObITh
IIPUPABHEHO K KyCOUKY caxapa B KopoOke MerpoBoro Kyoa. I1o oTHomeH IO K 001eMy 00beMy ITUTHEBON BOJBI KOIUYECTBO XJIOPa,
J00aBICHHOrO K HeMy cocTapisieT 10 Takux MaJeHbKUX KyOHKOB, Kak Ioka3aHo B (B). Kaxercs, cTouT 11 6eCIIOKONTBCS O BKIIFOYCHHUH, YTO,
Kak Mbl y3HaIH B ri1aBe 9 B cBsA3U ¢ uccnenoanusamu npogeccop JKak benBenucra B 3 eKTHBHOCTb FOMEOIIATHYECKUX JIEKAPCTBEHHBIX
CpEJCTB, 'UeM MeHbIle (PU3UUECKOro KOJIUUECTBa - TeM OoJblle pe3yabTupyromuii a¢dekt'’. 1o npocroMy, noHOE OMMCaHue JUarpammsl, 3,5
(3 ¥2) ctpoku xy6a B (C) mpencTapiIsioT codoil KOIHYECTBO JBYOKUCH yriieposa (YIIEeKHCIOro rasa) B HacTosIee Bpems B atMocdepe,
KOTOpO€ B pe3yibTaTe ero nosbieHus or 290 pmm B Hayajie 3TOro Beka 10 HbIHEIHero 355 pPmm ypoBHsl, IPOU3BOAUT HEKENATEIbHbIE
3¢ dexTsl B BOCCTAHOBIEHNH I7100aIbHOIO KIIMMAaTa, BCE U3 KOTOPBIX €llle Pa3 M0JUYepPKUBAET, KaK MUHMaJIbHbIE IPHYMHBI OPOXKAAIOT
Gonbiiue 3¢ pexThl. XI0p Tak e NPUMEHSIETCs B BOIIHE XUMUUECKHH XJI0pa - sIIOBUTHIH ra3. OH UMEET 3e/IeHOBATO-KENThIH LIBET U
pearupyer ¢ OOIbLIMHCTBOM OpPraHMYECKUX coenHeHui. B nporecce ero, oH 3amelnaeT BOAOPOJ, OAHUM U3 KIIOUYEBBIX JIEMEHTOB B
MOJIEKYJIE BOABI M IPUCYTCTBYET BO BCEX YIJIEBOJAX U XKMpPaX, 00a U3 KOTOPbIX UMEIOT Ba)KHOE 3HAUEHHUE JIsl 0OMEHA BEILLECTB BO BCei
OpraHuyeckoi >ku3HU. OXHUM U3 IIOCIEACTBUM 3TOH 3aMEHBI BOJOPO/A, MOXKET OBbITh yAaJIeHHE AaTOMOB BOJIOPO/IA B )KUPHOM BEILECTBE,
OKPY>KAIOIHEe U OTPaXIAI0IIee KIETKH, KIETOUHONH CTEHKE, KOTOPbIE BBICTYIAIOT B KAUECTBE AUAJIEKTPUKA MEMOPAH U COXPAHSIOT U OTIAEISAIOT
OMO3IEKTPUUECKHUE 3aPs/ibl OTBEUAIOLINE 3 IPAaBHIbHOE (PYHKIMOHUPOBAHHE KIIETOK.

C npyroii CTOPOHBI, OH TaKXKe MOXET CO3/1aTh ONPeIeIeHHbIE KOIMYECTBO COJISIHOIM KUCIIOTHI B CaMOi KPOBH, KOTOpasi Kak

[HIIEBAPUTENBHBIN COK 0OBIYHO HAXOAUTCS B 0€30I1aCHOM OrPaHUYEHUH CTEHKAMHU KelyJKa M, KaK pe3ylbTaT J00aBiseT oOLIyo




KHUCJIIOTHOCTb KPOBH, TEM CaMbIM yMCHbIIIas pH KpOoBHU 3) J10 YPOBHS HU)KE€ HOPpMAJIbHOI'O ypOBHSI7. Kax CHIIbHBIN OKHCIIUTENb OH TaK)Ke
YCKOpsieT MeTa0oInIecKue IIpOLECCHI OKUCIIEHMS, C OIHOM CTOPOHBI, CO311aéT JOMOIHUTEIILHOE TECILIO, a C prl"Oﬁ HOTpC6.]'ICHI/I$I Kuciopozaa,
npeaHa3Ha4Y€HHOro AJIs1 APpYyrux ueneﬁ, 1 €CJIM OHU IIPOUCXOISAT BbIIIE €CTECTBEHHO YCTAHOBJIICHHOI'O YPOBHS, Y OOJIBIIMHCTBA OpraHu3MoOB 3TO
TIPUBOJUT K HNPEKACBPEMEHHOMY CTAPCHUIO.

100cm x 100cm x 100 cm = 1 ky6uuecknii metp (NR),
n3mepenus oobema: uim = 1000000 o’

B cBSI34 ¢ TaKUM 00BEMOM, TI0ITOMY,
(A) 1cc (1 pmm) = 1000000 r B M3.

(B) 10 pmm siBIsieTcst KOMMYECTBO XJOpa ¥ / WK JUOKCH XJIopa 0OBIYHO MCIONB3YeTCs sl TAK Ha3bIBaeMoro "oduniieHus "
MUTHEBOI BOJIBI.

(C) 355 pmm uacreii Ha MIJUTHOH, KoM4YecTBO auokcua yriepona (CO2) B HacTosiiee BpeMst B IIOAHUMAETCSE B aTMocdepy, C BOASHBIM
HapoM, KOTOPBIH SBIIETCS HAIAPHUKOBBIM ra30M Jeiast BKIAA B "mapHuKoBEIi 3ddekt”. B konne 19 Beka, kommuectBo CO; B aTMochepe
okoiio 290 pmm yacTeif Ha MHJUTHOH, CYUTAETCS HOPMAIbHBIM, €CTCCTBEHHBIM yPOBHEM.
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Fig. 15.1 Parts per million (ppm)

HckyccTBeHHOE (hTOPHUPOBAHIE BOABI SBIISCTCS IPYTHM MAryOHBIM IPOIECCOM CTONb YK€ TPEBOKHBIMU MOCTIEACTBHS
Jutst mbiortero. CyIIecTBYIOT B pa3IHaHbIe (POPMBI PTOPHIOB, OHA U3 KOTOPBIX, (HTOPHI KANBIHS, SBISIETCS CCTECTBCHHEIM.
I'me B HacTOsMIIEE BpEeMsI B TPYHTOBBIX BOJIaX MITH KOMOAIAX OBLIO 3aMEUEHO, UTO 3YOBI TeX, KTO IBET TAKyl0 BOY HAMHOTO
KpeIrde 1 MeHee CKIIOHHBI K Kapuecy. pyroi, ¢ropun HaTpus He SBISETCS IPUPORHBIM €CTECTBEHHBIM U SBIISECTCS SITOBUTHIM
MOOOYHBIM ITPOIYKTOM IUIABKH aJIFOMUHIS U HCIIONB3YIOTCS B HHCEKTHIIUAAX, CPEACTBO OT HACCKOMBIX.

A 4TO JIenaTh ¢ 3TOH pacTymielt Kydel sia, 6e3 Kakix OrpOMHBIX 3aTpaTax Ha xpaHeHHe? OHa He MOXET IIPOCTO OBITh
cOpoIIeHa B PEKH TN HCIIONB30BATECS B CETECKOM XO3SIHCTBE, IIOTOMY YTO OHA YOMBAET CKOT, TUKHX XKXHUBOTHBIX, PHIOY U
3€PHOBEIE KyIBTYpHI. J{eCTBUTETBHO OTOMKOB 3-TO IIOKOJIEHHS KPBIC, OMIH BOIOH ¢ MHKpoo3aMu 1ppm ¢ropruma Harpus,
TaKoe MHUTHE HAHECIIO Bpex IPH pOKACHUH 6-ro mokoneHns. Kak i mogemy ¢ropun HaTpHst HUKOTAa He J0OABIIN B 3yOHYIO
[acry siBisieTcst TaiHoOH. Bo3MoKHO, Hekuii GIOpOKpar OMIKMO0YHO HIIM HAMEPEHHO, (YTO BCEro CKopee) AyMall, 4To 3TO TO ikKe
camoe OJ1aroTBOpHOE BIMSHUE, KaK (hTOPU KAIBIKS U TPeOyeTcsl eTo NOMOTHAT K MUThEBOH BOJIE.

MHorue eTH, 3aMeTHM, CTaJIl HeBUHHBIMHE JKEPTBAMH 3TOH KaTacTpO(QUIECcKoH IyTaHUIIe, UX APKHUE YIIBIOKH, ObIIn
CEepbEe3HO M3YPOIOBAHEI YePHBIMHU 3y0aMy, a TaKxKe yBeIHdIeHne XpymkocTn kocrelt. Hemasro B Heto-/lxxepcu B JlemapramMenTe
3npaBooxpaHeHUsI ObUIN IIPOBEIECHBI HCCIENOBAHS 110 BIUSHUIO (PTOPUPOBAHKS HA 37I0POBbS, 3TO OBLIO CBSI3aHO C PEIKOI
(hopMmoit paka KocTel H3BECTHOM KaK OCTEOTeHHas capKOMa7. D70 HccneoBaHke MOKa3allo, 4To, B OTIIMYKE OT paliOHOB IIie He
TPOBOIIUIOCH (PTOPHPOBAHHUS BOMBL, M TaM /€ IIPOBOAMIIOCH 3a00/IeBaEMOCTh OCTe0CapKoMoit 06110 Ha 50% BEIIIE Y MyKIHH




1o 20 JIeT, TOYTH B CEMb Pa3 yBEIMYIIOCH Y MOIOABIX MYKUYnH B BozpacTe oT 10 mo 19 mert, mpoucxonsiiee B Tpex Hanbomee
MOCTPAJABIINX CIIOSIX OOIIECTBa.

Ho 370 HE TO MecTo, IJIe Bce 9TO 3aKaHYMBAeTCS. B KOHEUHOM cueTe Bce ITH 3II0YIOTPEOIICHUE CITyKEeOHBIM
TIOJIO)KEHUEM HE TOJIBKO, €CTh CaMble CTPAIIHBIE TIOCTIEACTBHS ISl OpraHi3Ma, HO U JUTS ero Ooree HeMaTepualbHbIX
MIPU3HAKOB M 37I€Ch MBI TIPHBENeM BICKa3biBaHus Brkropa lllaybeprepa emie pas:

"0COOCHHOCTH BHYTPEHHEH TEMIIEpaTyphl IPOU3BOAUT ONPEEICHHYI0 Gu3nuecKkyto GopMy, KOTOpas B CBOIO O4epenb,
HOPOXK/JAeT CICHANbHbIN BUJ| HEMAaTepHaIbHOU HEPIHHU MBI CTAIKMBAaEMCs B OoJiee HIIH MEHEe BHICOKOPa3BUTOH (hopMe, Kak XapakTep.
ITosToMy crapas moroopka: "Myxckoii CaH B monsHoM o0beme Cana" (300pOBEIil IyX B 370pOBOM Telie) (310POBBIH YM B 3J0DOBOM
Tene). Eciy cocTaB OCHOBHOM CYIIHOCTH Tella H3MEHUICS JIFOOBIM 00pa3oM, TO €CTh H3MEHUTHCS, TOIJa METa00IIMYEeCKOe OCHOBAHHE I
JaNbHEUIIero ]pocTa Tena JOIKHO He TONBKO H3MEHHTECH, HO U €r0 JIYXOBHBII U HHTEIUICKTYaIbHBII POCT U JalbHEHIIee pa3BUTHE TAKKe

HU3MCHHUTBHCA.

Buxrop Buzen HopManbHOE (hr3HIeckoe (GOpMUPOBAHHE MO3Ta OUCHB BaXKHBIM JUIS TOTO, YTOOBI CMOIVIO IIPOM3BECTH Ha
IIyTH KOHIICTIIUY, HEH U MOBEICHY, STHUECKOrO  MHBIM 00pa3oM; 4eM HIDKE KauecTBO (DH3MIECKOH CTPYKTYpHI, TeM Ooree
HI3KHE HPABBI M 3THKA. TaknuM ske 00pa3oM, y3KO PacIiONOKEHHBIC TOAMYHEIE KOIbIa AePEBEEB IPOM3BONSAT
BBICOKOKaYECTBEHHYIO PE30HAHCHYIO IPEBECHHY, IIPOM3BOICTBO XOPOIINX MBICIEH B TapMoHuH ¢ [Ipuponoit, u, kak
CIIEICTBUE XOPOIINE YePTHI XapaKTepa, OBLTH BO3MOXKHO TOIBKO C XOPOIIO M IeTIeOHO BEIPAIIEHHOH SHEPTETHKOI U Pa3BIIIH
MO3T CO CIUIOYEHHBIM U3BHINHAMH.

He 3n0poBast, BpeqHas MHIa, IIoxas Boga M MPOUCTEKAIONIast TP HEOOIBIIOM MIEperpese, Mo ero MHCHUIO, MPHUBEIIO
K 00pa30BaHUIO TPYOBIX CKPYIHBAHHHN B OOIIEH CTPYKType MO3ra, CO3AaBast MO3T, KOTOPBIif He MOT' HU ()YyHKIMOHHPOBATh
WHTYUTHBHO WJIM IOHUMATh TOHKOCTH [Ipupoassrx nmponeccoB. OHa BEIPOAMIACEH B OPTaH, KOTOPHIiT CIIOCOOEH TONBKO
JIOTHYIECKH MBICIHTb, U HU KOIIa OMOIOrMYEeCKH, HU KOT/[a CIIOTHKOH JKH3HM HE MO3HATh IPUPOTHBIC YHEPTCTHIECKHE
B3aMMOCBS3U U B3aMMO3aBICHMOCTH. B HEKOTOPOM CMEICITE, TaKOiH MO3T MOKHO CPaBHUTH C IUIOXO pa3paboTaHHOMY U
M3TOTOBIEHHOMY MY3BIKATEHOMY HHCTPYMEHTY U3 HU3KOKa9E€CTBEHHOTO MaTeprala M TaKUM 00pa3oM He cIacoOHOMY
CO31aTh ICUCTBUTEIEHO TAPMOHIYHBIC 3BYKH, BIMSIOMINE HA MUP FapMOHNIHO. CyIIecTByeT O0IbIIoe KOMHIECTBO
JIOKa3aTeNIbCTB B TIOICPIKKY ITOTO, B KaXKIBIH A€Hb HAM TOBOPAT O POCTE IMCHXHYECKNX 3a00IeBaHMi, Ienpeccusix,
JIMCIIEKCHSIX, MPPALIMOHATIBEHOE [OBEICHUE U KECTOKOCTH, M THIEPAKTUBHOCTD, YTOOBI Ha3BaTh HECKOIBKO, KOTOpHIE
3aTparuBaloT Bee Oonblie 1 OOoNbIIIe JIFoei Bee Ooree MiTameM Bo3pacTe.

Boza, KOTOpyo MBI I1bEM, U IHIIA, KOTOPYIO MBI UM, OTHIO[b HE SANHCTBEHHAS IPHYMHA, B CBETE BCETO ITOI0
HPEOCTOPOKHOCTH J0Ka3aTeIbCTB MbI JOJDKHBI 110 KpaifHell Mepe 00eCred Th To, YTO MbI €IUM H ITbeM HMEEeT MaKCUMAaJIbHO
BO3MO)KHOE KauecTBO. Kpome Toro, Mbl JIOJKHBI IIPU3BATh OTBETCTBEHHBIC OPraHbl BIACTH K OTBETCTBEHHOCTH 33 CBOH
HPOCTYIIKH, JaXKe €CIIU 3TH, BO3MOYKHO, IOTYIKH ObUTH HEMPEAHAMEPEHHBIMH, 38 3TO Mbl OCOOCHHO MOCTPAAAIIH, & HE OHH, KTO
HaKOHeIl JOJDKHBI IUIATHTh LIEHY 3a CTpaJaHue 1 MyueHHe 3a cBoe Oe3eicTBrst. MBI IOJDKHBI OTKA3aThCst OT MpexkHeit
HY)X/IbI [TUTh BOJY, TaK KaK OHA B HACTOSILLIEE BPEMsI TIOATOTOBIICHAs!, [IOCKOJIbKY B MUTHEBON XIIOPUPOBAHHON
1 (hTOPUPOBAHHOI BOZIE MBI HE TONIBKO ceOe BpeirM (DH3NUECKH U ICUXUYECKH, HO MBI TakiKe nepeaaéM CTpalHoe
TEHETHYECKOEe HACIIECTBO HaluM JeTsiM. TiuarenbHoe HccieloBaHHe U IIMPOKasi Oracka IMyOiInYHOro pacciieioBaHus
CYILIECTBYIOIMX METO/IOB OYMCTKH BOIBI, CIIEAYET NPEAOCTABUT B PyKH HE3aBHCHMbIX KOMIETEHTHBIX OPTaHOB, HE
3aMHTEPeCcOBaHHBIX UL, OHU JOKHBI OBITH BEIOPAHBI M3 BCEX OTPACiICH HAyKHM W MEIUIIMHBL, B TOM YHCIIE TAK Ha3bIBaeMbIe
AJIETEPHATHBHBIC PAKTUKH, Ubsi OCBEIOMIICHHOCTh B HEKOTOPBIX 00JIaCTAX HAMHOIO PEBBILIACT TEX OPTOIOKCATBHBIX
JMCcUMIUIAH. VIX pe3ynbrarhl 0/DKHBI ObITh Pa3MIalleHbl, PEKOMEHJAINs HeMEIICHHOE MPEKpalleHUe CyIeCTBYOIen
HPAKTUKK PH OYUCTKE BOJIbI, Oy/lb TO HU MPABUTENIBCTBO, HU COOTBETCTBYIOLINHIE OPTaHbl, He OyIyT B COCTOSHUM
HPOIOKUTH IIPOMbBIBAHHE MO3I'M HACEIICHHIO U OyIeT BBIHY)K/IEH OT M30UPaTEIbHON YPHBI IPUHSATH MEPBI U PELLICHHUS 1
HPENOCTABUTH HEOOXOANMBIE M CPOUHBIC MEPBI MO HCIIPABICHHUIO TTOIOKEHHUSI HEMEIUICHHO.

15.2 Yempoiicmeo no npouseoocmey Poonukosoii 600wt

B nauane 1930-x Bukrop [llaybeprep mpuHUMA aKTUBHOE y4aCTHE B HAMTUCAHUH UITYOJIMKAITUH TTO PEYHON TEXHUKH,
SHEPreTHKHU U JIECHOM X03stiicTBe. OTHAKO OH CYMTAET, TaK CHIILHO 00 OMAaCHOCTSIX, CBS3aHHBIX C COBPEMEHHBIMU CHCTEMaMHU
OYHCTKH BOIBI U CTPAIaHMSIX, KOTOPbIE OHH BBI3BIBAIOT, UTO OH pa3padoTai yCTpOWCTBO, KOTOPOE OUHIISET BOMY, a TaK XkKe
MOJIHUMAET €€ Ha BBICOKOE KaueCTBO Kak y TOpHOTro ponuuka. B 1934 rony o nmopa 3assBKM Ha MaTeHThI 9 /7151 3TOTo arnmnapara,
KOTOPBIif TIPOU3BEN YHCTYIO, BEICOKOKAYECTBCHHYIO, POIHUKOBOI0-KAa4eCTBa IUTHEBYIO BoAy (puc.15.2 cM. Takoke BCTaBKy Ha
CTp. HIDKE). DTO OBLT €ro MEPBBI OMBITHBIM 00pa3er, MPOTOTHII, JJIS HCKYCCTBEHHOTO TIPOM3BOICTBA BEICOKOKAYECTBEHHOM
MUTHEBOW BOIOM. DTO ChIpast KOMIIO3UIKUS OBLIA €ro TepBast MOMBITKAa 00bEINHUTH HEOOXOIUMBIE HIIEMEHTHI, TOITOMY €0
CTPOHTETHCTBO OBLTO TPOMO3AKHM IO CPABHEHUIO € 3JIETaHTHOCTHIO MTO3HUX KOHCTPYKIIHIA.

B nonnmannu Bukropa Illaybeprepa miyOOKHX MOI3EMHBIX IIMKIOB BB (CM. maBy 9, puc. 9.1, "Bech
rugporornaeckuii ki u mudpa 9.1, crp. 119), on paccMarpuBait OBICTPO HCYEPIIBIBAIOIINE 3AITACH 3EMITH YTOIb U HEDTH,
KOTOpBIE MBI CETOIHS TYIIO TpabuM U pa3zdazapuBacM, MyTeM CKUTAHUS UX B Ka4eCTBE TOILUINBA, KOTOPHIE KU3HEHHO
Ba)KHBIE UCTOYHHUKY KapOoHa, OT KOTOPOro 3aBUCHT BCE MPUPOIHOE MPOU3BOICTBA YITIEKUCIOTH B 0€3 KOTOPOro He Oyner
XOpomIel BOABI H, CIEN0BAaTeNbHO, HET 37I0POBOTO POCTA.

Xorsa Bansrep [laybeprep ocTur cTabMIBHOTO pacTBOpa BOABI M YIIIEKHCIIOTO ra3a ¢ YaCTHYHBIM UCIONb30BAHUEM
BaKyyMa B COUETaHHH C TUTIEPOOIMYECKOTO BUXPS, H3-3a TOr0, KAKUM 00pa30M ABYOKHCH YIJIEpOa PACTBOPSETCS B BOIE MO
BBICOKUM JaBJICHHEM B COBPEMEHHBIX XMMHUECKHAX W POMBIIIUICHHBIX TPOIIeccaX, Takas KOMOMHAIMS HE MOXET OBITh
CTaOMIN3UPOBAHA U TONBKO TEOPETUUESCKH BO3MOXKHA. B TaKMX TEXHUYECKHUX MPUIYMAHHBIX YCIOBHSX ABYOKHCH yIiepoza-



chIeKHCJIBIﬁ ra3 MOXeT OBITh OrpaHUYCH B pACTBOPCHHOM COCTOSIHHHU ITO/ IIOCTOSHHBIM NaBJICHUEM, [TIOOTOMY €CTh
HETMIOCPCACTBECHHOC PA3BUTHUC ITY3bIPbKOB I'a3a, TOYHO TAKXKE KOI'Zla OTKPBIBAIOT 6yTI)IHKI/I 0€3aIKOrOJIbHBIX HAITUTKOB U
I‘a3Hp0BaHHOI71 MHHepaIII:HOﬁ BOJBEI. KCTaTI/I, IIPpA BABIXaHUH DTHUX MAPOB YUTATECIIb IMOTYIUT IPECACTABIICHUE O TOM,
"yI[yIHJ'II/IBOM rase" 9TO U €CTh €ro 3(1)6[('1‘. HpOCTO IIOTOMY, YTO MBI HC MOXKEM ITPOU3BECTH cTabHUIbHOE peHIeHUC U1 IBYOKUCH
yrieponaa - yCJICKUCIIOro ra3a, 3aMEeTuM, HEC O3HA4YacCT, 4TO le/lpoz[a HC MOXCT JOCTHUYb 3TOIO. B cBoeMm TBOPCHUU, le/lpoz[a
I[eﬁCTByeT HHA4C, 0e3 JaBJICHUA U BBICOKOH TEMIICPATyphl, a MPOXJIIaAHBIMHA HMIUIO3UHAHBIME crocobamu. OHa IIPUBJICKACT
Ha pa60rry CHJIBI BCAaChIBaHUA, BMECTO pa3pylIaroiuX JKU3Hb CUJT TABJICHUA.

B anmapare Ha cienyrolell CTpaHuLe, IIOBEPXHOCTh BOJIBL, TO €CTh HauboJee JOCTYTHOW GopMe BOABI, BBOIAT B KOHTEIHEP A, I/ie OHa OCBeIaeTcs
PTYTHOH JIaMIIOii, KOTOpasi yOMBaeT MHOTHE BpEIHbIC OaKTEPUH, U, I'/ie HEOOXOAUMBIN MPOLECC OXJIAXKACHHUS TAKKe HAYMHACTCS. 3aTeM BOJIa CTEKaeT
BHU3 K BbIX0Ay M HMXe eMKOCTb [uisl cMemrBaHus C, T1e oj AaBJIeHUEM B [IOJIOBUHY aTMOC(HEPBI, 5TO B OCHOBHOM Oe/JHa MUHEpaJaMi BoJa
CMEILMBACTCS 110 KaIlIe COJM U JPYTUMH MUHEpalaMH, HEOOXOAUMBIE [UIs CO3/IaHMs BBICOKOT0 KauecTBa Bojbl. OTCIO1a OHA MOCTYIIAeT K COCYAy
D, rze oHa pacnbUIsSeTcs Yepe3 OTBEPCTUs B N CIHUPAIBLHON TpyOe OT BHEIIHEH CTOPOHBI BHYTPB, B TO JK€ BpPeMsi, KOrja ra3upoBaHHas BoJa
PacCIBUBIETCS ¢ AHAIIOTHYHOM nephopupoBaHHOi K TpyOKe, n3HyTpH Hapyxy. CMelnBaHie MEXKITY IBYMS THIIAMH BOJIBI IPOUCXOIHUT,

MOCTETIEHHO CMEIIMBASI MX, U OHH TIOMAJIal0T Yepe3 TO, UTO, KaK MPEICTaBIISETCs, CeTKa DKpaHa (He OMICaHHbIE B TATEHTHOM JJOKYMEHTE), OTKY/IA, B
HacTosIIee BpeMs Kak KOMOMHUPOBAaHHAs )KUIKOCTH, OHA JIBUTAIOTCS BBEPX M0 CEpUU B (hopMe THOJIbIIaHA CTEKIITHHBIE COCYHI E.

IToCKOIBKY 3Ta KUAKOCTH IIOAHUMACTCSI, YIJIEKHUCIIBIN ra3 (Takxke n3BecTHbIN kak COy MM yIiIeKUCIblii ra3) B BOJE, HAKAIIMBACTCS B BEPXHEH
9acTH KaXKJOTo TIOJbIaHa, Kak OKa3aHo B OONBIION OAPOOHOM BCTaBKe, KOMMYIECTBO IIOCTEIIEHHO YMEHBIIAETCsI, TeM BBIIIE TIOJIbIAaH Ha KOJIOHHE.
Borbirast 9acTb BOJIbI, CHaYala JBIKETCS BBEPX BOKPYT BHEIIHEH JaIlli TIONbIIAHA (, 2 3aTeM BHH3 110 BHYTpeHHeil cropone danm. I1o
JIOCTI>KEHHH LEHTPaIBLHOTO sipa, OHA 3aTeM MOJHHUMAeTcsl BBepX CHOBa. Kak JaBieHue BOIbI TOCTEIEHHO HAKATUIMBACTCS, YIIIEKHCIIOrO ra3a B
JIOBYIIIKE B BEpXHEH 4acTu, BRIHY)XIEH HATH BBEPX Yepe3 TPyOOUKy BEPXHHI TIOIbIIAH H 00paTHO B OCHOBHYIO YacTh BOJBL.

K ToMy BpeMeHH BOfia JOCTHTaeT BEPXHIOIO YaCTh KOJIOHHBI TIOJBIAHOB, HU OCTAeTCsl CBOOOJHOrO YIIIEKUCIIOro ra3a. Bech oH ObLI mornomexn

B BOJI0#1 B BHE yrompHoi kuciotsl (H,CO3). C yem mbt umeeM nemno ¢ HyCO3 mimu (H20 +CO,) Kak oT/iebHbIE 2IeMEHTH BO MHOTOM 3aBHCHUT OT
TEMIIepaTypbl U JaBieHus. [ 1e-To B 3TOI CepyH TIOJIBIIAHOB, IIOMEIIAHBI TAMHUHATHI U3 cepeOpa U 301014, (MX (GakTHuecKoe MOI0XKEHHE HE

OIHCAHO), KOTOPBIE CO3/IA0T HEOOIBIIION IEKTPOCTATHIECKHIT 3apsil, KOTOPBI HOHU3UPYET Pa3IMYHbIC YaCTHIBI B BOJC, YBEINUNBAs KOMOWHALINY 1
PEKOMOMHAIINY PA3INYHBIX MUHEPAIOB U cojteil. OT BepIIMHEI CTO0A U3 TIOJBIIAHOB BOZA TEYET B OXJIAX A0 COCYH C HOCEpeOPEHHBIM
ocuoBannem ° F, comeprammii GOTbIION MHEK, T.¢. aDXIMEIOB BHHT, KOTOPBI MEUICHHO BPAILIACTCS B

HPOTHUBOIIOI0KHOM HAIPaBJICHHUH, YTOOBI €r0 HAKJIOH, TEM CaMbIM OXJIaX/ast U 00J1aropaskuBasi BOALY, YTOOBI OBITh OXJIaXICHHOMN OXJIaKIafoIei
KaTyIIKOW Ha BHEIIHElH CTOPOHE EMKOCTH YCTAaHOBJIGHA XOPOLIAst H30JIMPOBAHHAS 000I0YKA.

TTepemernasics BBEPX M3 9TOTO COCYZA, BOAA 3aTEM ITOCTYIIACT B GOJIBIITYIO0, H30JIMPOBAHHYIO TPYOy U, Yepe3 KOTOPYIO HOMagaeT B COACPIKALIIE C
HH3Y COJICBOM M MUHEPAJIbHBII PACTBOPSI, IPEABAPUTENBHO OXJIAXkK/1as €€ Ha CBOEM ITyTH K PaclbUIMTENbHOI Kamepe D. OTcrona moarotoBieHHast
BOJIa IPOXOIXT B (pHHATBHYIO Kamepy /, KOTopast pa3jieieHa Ha iBa otceka. [lepBbrit G (JieBast CTOpPOHa) MO3BOJISICT ONPEACICHHBIM OCTATOYHBIM
PEaKIUsIM IPHOCTAHOBUTHCS, HAIIPUMEP, B3aHMOJICHCTBHE MEK/LY COACPKAHHIEM YITICKHICIOrO ra3a i KHCIOPOIOM, [T0Ka, HAKOHEL, IIEPEIOIIHSIS
nepeTeKacT Bo BTOpOii oTcek H, Koraa OHa HaXO[UTCs B COCTOSIHUH IIPUTOJHOM Uit uThs. OTCIOIa OHa [IEPEXOIUT Ha BHIXOAE Z, TOTOBA K
YIOTPEOICHHIO.

B xoze 3TOro mporecca yrieKUCIbIil ra3 CBI3bIBACTCS C BOAOH B CTaOMIIBHOM (hopMe, KaK TO IIPOMCXOAHUT B IPUPOJE, T.€. B IPOLECCE OXJIAKACHUS H
KOHJICHCALIMH, Yepe3 KOTOPBIC YIIICKHUCIIOro ra3a KOHBEPTHPYETCS B YIIEPOAUCTYIO KUCIOTY (YrOJBHYIO KHCIOTY). B caMmoM mpoctoM mpencraBieHHI
yriepoauctas (yrojbHas) KUCIOTa MPEACTABIAET co00ii coenHenue Tpex sneMenTos kapoona (C°), kucnopon (O) u Bonopona (H) sBuze soast (H20),
a taoke nuokenna yriepona (C°O ; ), M POM3BOAMTCS B €CTECTBEHHOM IPOXJIAJE M TEMHOTE 3€MITH.

B COOTBETCTBHH C 3aKOHHOI HHTEPIIPETALIMH XUMUYECKIX (OPMYJI, KOMOMHALHS ITHX IEMEHTOB JOJDKCHA ITPOU3BECTH CIICAYOLINIA PE3yIbTaT:

H,0 + CeO, + TEMHOTA (MPAK) + XOnog------- > H,CeO3 (= yrnepoaucTas (yronbHas) KucroTa

KOTOpas SIBISICTCS OCHOBOI M HanOoJIee BaKHOI KOMITIOHEHTO BEICOKOTO Ka4eCcTBA BOIBI U3 TOPHOTO KIIFOUsI, HCTOYHHUKA, JPYroil (hopMoit SHEpruu,
KOTOpasi AeIaeT BO3MOXKHOI BCro sKM3HB Ha 9TOM ILIaHeTe.
Haobopor

H,CeO3 + CBET + TEMIMEPATYPA ------- > H,0 + CeO; " (= Boga + anokeuna-kapboHa (yrnekmcnbin ras)
[cTpenka BBepXx 03Ha4aeT BbIMyCK rasa)

YctponcTteo nponssogsiliee PogHUKOBYO BOOY




v = reacting water
w = finished water
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Fig. 15.2 The springwater producer

Hecwmotpst Ha cBOIO IpyOy0 KOHCTPYKITHIO, 3TOro anmapaTa Bukrop Illaybeprep cMor mpon3BecTH O4eHb
BBICOKOKaYECTBEHHYIO POXHHUKOBYIO BOIY M3 JIFOOOI JOCTATOYHO XOPOIIETro KauecTBa, TO €CTh He3arPSI3HEHHOH, TOBEPXHOCTHOI
Bozbl. Haxxrmast Ha cBom nccienoBanus, B koHte 1930-x u vagane 1940 romoB oH paboran Haj qU3aiHOM JUIS IPYroro
YCTpolicTBa, Topa3no 6oee KOMIIAKTHOTO, YeM npefsLrynmii. OHO OBUTO SHIEBHAHON (OPMOI, H, XOTS Ha caMOM Jelie, IIOTOMY



9TO MPHUHIIUTIEL, HA KOTOPBIX OHU (DYHKIMOHUPYIOT aHAJIOTUYHEI TeM, KOTOPBIE €T0 APYTHUe ammapartsl, OyIyT paccMaTpHBaThCsS B

mase 21 o Vmmmosnn. C HAMH, 3aMeTHM, OH ITIOMOT MHOTHM JIFOJISIM ITOpaskKeHBIM pakoM. [IpemocTaBss UM BOIy C

O4YeHB BEICOKFM KadeCTBOM, OH OBLT B COCTOSHUH JIOCTUYb OCBOOOMK/ICHUE OT HEAYra B JOBOJIBHO 3HAUYHTEIEHON

CTeINeHN. 3aMeTHM, KaK 3TO 9acTO OBIBACT, OH CTOIKHYICS C YCTAHOBJICHHBIMH BJIACTAMH, KOTOPBIE OOBHHUIIH €TI0

B IIAPJIOTAHCTBE M OTCYTCTBUE KBANM(HUKALINN JUIS JTEUCHS paKa, TaK KaK OH OBLT IIPOCTHIM JICCHHKOM, 0€3 MEANIIMHCKOTO

00pa3oBaHNs WK HABBIKAMIL. B KOHIIEe KOHIIOB OHH 3aCTaBUIIH €T0 OPOCHTH 3TO, KOH(HCKOBAIH €TI0 MAIIHHY U YHHYTOXHUITH

eé. Dta ObLia elle oJiHa U3 MHOTHX Heyad, KoTopsle Bukrop yxe nepeHec or pyk Buacteii (3anHTepecoBaHHBIX KPYroB).
IpaBuipHOE XpaHEHHE TUTHEBOH BOIBI, OJHAKO, €I OIIH ACTIEKT, KOTOPhIH HEOOXOIMMO TIATEIFHO H3YIHTh, H TETIePh

Oymer paccMaTpUBaThCA B CIEAYIOMICH IIaBe.

15.3 Xpanenusa 600wt

Bynyt i Hama Boga mpou3BeeHa Yepe3 OMMCaHHBIA TPOIECC UITH e MBI €€ BO3bMEM 3 PUPOIHBIX HCTOTHUKOB, MBI
JTOTDKHBI 3200THTBCSL O BEChMa OrpaHIMYEHHBIX 3aIacaX, KOTOpbIe BCE elle TOCTYITHBL. DTO 03HAYaEeT, YTO MBI JOJKHBI
OTHOCHUTBCS K He€ Tak, Kak mokaszana Ham [Ipupona. [Ipexne Bcero, Boma TOMKHA OBITh 3alIMIIEeHa OT COTHEYHbIX JTydel
W XPaHHUTHCS B TEMHOTE, JaJIEKO OT BCEX MCTOYHMKOB TEIUIa, CBETa M arMochepHbIX Bo3aeiicTeuil. (Kak y Bac MHOrO moctymaer
MUTHEBOM BOIBI U3 BoJoXpaHmuiia oTKpeiTel ConHiry?) B maeane oHa 10mKHA OBITH TIOMEIICHA B HEMPO3pavHbIC,

MIOPHCTHIEC KOHTEHHEPHI, KOTOPBIE 3aIIUIIAOT OT BCErO MPSAMOrO CBETa U TEIUIa, M MO3BOJISIOT ABIIATh Bojie (KOTopast, KaK u
BCE JIPYTHX JKUBBIX CYICCTBA, OHA JOIKHA JBIIIATh ISl TOTO, YTOOBI OCTABATHCS KUBOM U 370POBON).

CymiecTByromas cicTeMa po3JIMBa BOIBI U3BECTHA, MPO3padHble OYTHIIKH YXYIIIAOT BOLY, ITOCKOIBKY OHA MOIBEPTAETCS
BO3JEHCTBUIO cBeTa U Teruia. Korja crakaH Xopolei BOIbI OCTAaeTCsl Ha COMHIIE, 00pa3yloTCss HEMHOTO TTY3BIPBKOB Ha CTEKITE,
9TO yIIIEPOIAKCTast KUCIOTa (YIIEKHCIIBIH ra3), MIPUHIMITHAIBHBIA HHIPESANCHT, TOKA3aTellb XOPOILCH BOIbI, IPEBPALIACTCS
B CO, 3a cuer yBelnM4YeHMs TeMITepaTyphl U cBeTa. Kak BUHO, Boza TOMHKHA XPAHUTHCS B TEMHOTE B HEMPO3PAYHbBIX OyTHUIKAX U
3arevaTaHa JbIIAIIMU IpoOKkaMu. JTo He Oe3 OCHOBAHUH, Takke KaK XOPOIlee BUHO BBIICPKUBACTCS B IEPEBTHHBIX OOUKaX.

C CyIIeCTBYIOIIEH TOYKH 3pEHHUSI, YTO MBI MOYKEM CAENATh JINYHO JUISL 3TOTO, MBI TOJDKHBI B JIF000€ BpeMsio OecrieunTs,
9TOOBI HAIIK COCYIBI TSl XpaHEHHs1, OyTHUIKH, EMKOCTHU U T.1., OBUIH TIIATENEHO H30IMPOBAHBI TAKUM 00pa30M, YTOOBI
coneprkaneiicss B HUX Bojia OblTa ofiep kaHa Mpy camoil BO3MOXKHOM TIPOXJIaTHOH TeMIieparype. Matepuasl Hanboee
MOIXO/IAIIKE ISl 3TOTO SBSIFOTCSIK: IPUPOIHBIN KAMEHB, ApeBecHHa (epeBsiHHbIC 00YKM) U TeppakoTa (Cnoso TeppakoTa
HTalbsHcKoe. Ero HOCHOBHBIﬁ TIIEpPEBO/ O3HAYACT 000K)KEHHAs 3eMJIsl. U3TOTOBIICHHBIN Ha OCHOBE PEAKUX TOPO KaOJIMHOBBIX T'JIUH. rpy6a;1 FJ'II/IHa).
Bo3MoxkHO, Oornee MoaxomsIui 4eM 000 Apyroi MaTepral, TeppaKoTa UCIONB30BANIACh LISl ATOM LETH Ha POTSHKSHUH
THICSTUENETHH. Teppakora sSBISIETCSI TOPUCTOM, 0COOEHHO XOPOIIIO TIOIXOAUT ISl XPaHEHUSI BOABI, TaK KaK MOPHI TO3BOISIOT
OYeHb HEOOIBIIOMY TIPOLIEHTY COIEPIKAIEHCs BOABI UCTIAPSIETCS Yepe3 CTEHKH COCYIIOB.

Hcniapenue Beer/a CBSI3aHO C OXJIaIeHHeM (HCIapeHust, 3aMeTHM, IIPH BRICOKOM TeMIeparype) , 110 cjioBaM Bansrepa
[Taybeprepa, eciiu MOPUCTOCTh MpaBellbHAs, TO Kaxkaast ncrnapusmasicst 600-as yacTb conep:KUMOro, OyIeT OXJIaKaaTh
conepxumoe Ha 1 ° C (1,8 °F). ITosTomy, eciu Takoil COCYI HAXOAUTCS T €CTh Pa3yMHOE ABWKCHHE BO3/yXa, BOAA OXJIAIUT
ce0st 1 IpUOTU3UTHCS K CBOSH aHOMAIIOHOH TOYKH, CBOEMY COCTOSTHHIO CAMOTO BBICOKOTO 37I0POBBSI U "'0e3pa3nuuus’ npu
temmeparype +4 ° C (39,2 F°).

JpyruM BaxHBIM (hakTOpoM XpaHeHus pakTuieckast popma caMoro KoHTeitHepa. bolmbIIMHCTBO KOHTEHHEPOB IS
XpaHEHHs, IINPOKO HCIIOIB3YeMBIX CETO/IHSI, 3TO KyOMUECKHE WIIN MPSIMOYTrONbHBIE 00BEMBI TOH HIIH HHOM (HOPMBI, HITH
WIAHAPEL. XO0Ts 3TH (HOpMBI Hanbosee JITKH U SKOHOMHYIECKH ITPOMCTHI B IIPOU3BOACTBE COBPEMEHHBIX TEXHOIOTHH,

OHY TPETISATCTBYIOT €CTECTBEHHOW UPKYISIMU BOABI U CIOCOOCTBYIOT YIYIIBIO BOIBI.

W3 -3a cBOei PSIMOYTONbHO#M (HOPMBI ¥ / MiTH TIPSIMOYTOIBHBIM YITIaM, 00pa3yroTCsl 3aCTOMHBIE 30HBI — OE3IBHKEHHS,
KOTOpBIE MOT'YT 00ECTIEYN T ONaronpusITHBIE YCIOBHS IS PACIIPOCTPaHEH!S TaTOreHHBIX OakTepuii. KpoMme Toro, Tak kKak
MarepHabl, UCTIONb3yeMble, KaK TIPaBHJIO, OLMHKOBAaHHAS CTaJlb, CTEKJIOBOIIOKHO, OETOH, CTalb U T.1I., T.€. BCE HEMPOHHIIaeMbIe
MaTrepHabl, coaepiKalasics B HUX BOJa HE MOXET JBIIIATh U , KaK pe3ylbTar 3aabixaeTcs. B atom
COCTOSIHMHM OCJTa0JICHHAS MJTH KaK TPYT BOJIa, OHA OBICTPO CTAHOBUTCS OONBHOM U TpeOyeT AajbHEHIIeH ne3nH(EKITIH.

Bepém npunnun Bukropa [1laydeprepa, IToctrys u konupoBats [Tpupony! kak Halie pyKOBOACTBO, TO3TOMY MBI JIOJKHBI
UCIIONB30BaTh (POPMEI T€, UTO cama MPHPOIA BEIOUpAET, YTOOBI CONEpKaTh, OXPAHATH M NOIIEPKUBATH KH3Hb, TO €CTh IO
1 HX 131K, KyOBI M IMMUHIPEL, YIIOMSIHYTHIE BBIIIE, UM HET MecTa B cxeme [IpuponHsix Bemeid. YToOb! COXpaHUTh €
JKH3HEHHO BaYKHYIO )KUAKOCTD M APYrHe MaTepHaisl, Myapas [Ipupona BeiOpaa siilo 1 sITIHbIe YIUTMHEHHBIE (QOPMBI, Takue
Kak 3¢pHO U CEMEHa, TaK KaK OHH TPHBOAAT K ONTUMAJBbHBIM pE3ylIbTaTaM.

O4eBHUIHO, YTO IPEBHUE CTUNTAHE U TPEKH, U3BECTHBIC CBOCH JIOTMKOM M KOHCTPYKIIMOHHON CITIOCOOHOCTH, OBLITH XOPOIIIO
OCBEIOMJICHBI 00 3TOM, TIOTOMY YTO OHH XPaHIJIM CBOH 3ePHA U JKHIKOCTH (Macia, BUHA U T.XI.), B TEPPAKOTOBBIX aM(opax,
3arnevyaTaHHble BOCKOM. U 9T0 HecMoTps Ha TOT (akT, 4yTo opMa OblIa MOITHOCTHIO HE MOAXOISIIEH T KOMITAKTHOTO U
3((HEeKTHUBHOrO XpaHEHUsI C TOYKH 3PCHHUS POCTPAHCTBA U TIPOCTOTHI B O0PAIIICHHUH.

OueBHUIHO, YTO BHIOOP ATOM (OpMBI HAJl JIFOOOH Ipyror ObLTO HAMEPEHHBIM M PE3YJIETATOM ONPECTICHHBIX 3HAHHUMA O
JUTUTEITFHOM XpaHEHHH CBOMCTBA TakHuX GopM. Bo MHOrMX am¢opax, KOTOpbIe BCIUIBUTH B apXEOIOTHYECKUX PACKOIKaX B
teuenue nocieanux 100 ser uim okoto Toro, ObIJI0 YCTAHOBIICHO, YTO 3€pHA MIICHHUIIBI MO-TIPEKHEMY KH3HECIIOCOOHBI,

u aaxe nocne xpanenus B reuenue 2000 siet, mpopociy, Korma ux MmocaauiHq.

ITo cpaBHEeHHUIO ¢ Ky0aMU U IWJITHHPAMH, KaK ToKa3aHo Ha puc. 15.3 3Tu popMbl HE UMEIOT 3aCTONHBIX 30H, HET

MIPSMOYTONBHBIX YIVIOB, KOTOPBIE MPEMATCTBYIOT IUIABHBIM JBIDKEHHSIM. PasMeras 5T TeppakoTOBBIE COCYIBI B 3aTEMHEHBIX



MecTax, HOJBEPTaroIUXCsl BO3IYITHOMY JBIKSHHIO, OXJIXKIAIOMIHN (P QEeKT ncrnapeHnii OyneT CyliecTBeHHO yBeinnieH. Tak
Kak BCE €CTECTBEHHOE JIBIKEHHE KHKOCTEH W ra30B BBI3BaHA PA3NIMUMAMH B TEMIIEpaType, TAKUM 00pa3oM, BHYTPH
SIATIEBUTHOTO COCYIA JUIsl XpaHEHHs BOJBI OyIyT HHIYIIHPOBATHCS, IUKIMIECKUE, CIHPAIbHBIE, OKUBIISIONISE IBUKSHUS.

Kaxk MBI BuinM, IBM)KEHUE —3TO BBIPaKEHHE SHEPTHH, U SBISETCS CHHOHIMOM YKU3HU. BHeIIHee MpHYNHHOE UCTIapEHHE,
OXJIaXKJICHHE HapY)KHBIX CTEH U BOJBI B MX HEMTOCPENCTBEHHOM Onn3ocTr. Bymyan Gornee mpoxiaaHol H, cienoBarenbHo, Oonee
TUIOTHOH, 3T BOJIa CTAHOBHUTCSI ONPEEeIeHHO Ooree TSHKEIOW U OITyCKAaeTCsl BHU3 BIOJIb CTEH K OCHOBAHHMIO, B TO YKe BpeMs
3aCTaBIIssl BOLY HAXOAMBIIYIOCS TaM, IMOJHAMATHCS K LIEHTPY U IBUTAThCS B HAIIPABIICHUHN HAPYXKHBIX CTeH. HempepriBHOE
MOCTOSTHHOE TIOBTOPEHHE ITOTO MPOIIeCcca MPUBOAUT K TIOCTOSHHOW IUPKYISILUK ¥ OXJIAXKISHUIO COIEPKUMOTO.

I[Ipu Beex CyIIECTBYIONIMX YCTAHOBOK JUTSL XpaHEHHs BOIIBI, OCHOBHOM IPOOIEMOIA SBISIETCS TO, YTO OHM HE 3alIEHBI OT
BO3JEHCTBUS CBETA U TernIa. [ e TOIbKO 3TO BO3MOXKHO, BCE TAHKK HAJI3EMHBIX BOJ, M3 OLHHKOBAHHOM CTaJIM, CTEKJIOBOIOKHA
Win OETOH, TOJDKHBI OBITH N30IMPOBAHBI OT BCEX BHEIIHUX ITOBEPXHOCTEH C MPUMEHEHHEM PACITbUICHHOMW TIEHbI HITH
SKBUBAJIEHTHOTO TEIJIOBOTO Oaphepa, 4To0bl MHHUMAITbHAS TONMIIMHA OblIa 75 MM. DTO ellie He BCe, OHU JOJDKHBI ObITh
OKpaIlleHBI TaK, 0EI0To WM CBETa-TeIlIa OTPAXKAIOMIEro [BeTa. J[JIs mUCTepH, KOTOphIe PACIONOKEHBI B 3€MJIE, TOTBKO
BEPXHIOKO MOBEPXHOCTH HEOOXOIMMO H30IMPOBATH U OKPACHTE B OEIBIA LBET.
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JI1s1 MHOTHX JTEOZIeH TTOTHHBI I PEKH SBIISIOTCS [IaBHBIM HCTOYHUKOM BOJBI X HEKOTOPHIE IIPOCTHIE MEPHI MOTYT OBITH
TPUHSATHI JUIS YITY4IIeHIs Ka4ecTBa BOABI, MOMy4eHHOH 13 HUX. OKpyXKalomas oYBa sBIISETCS IIOPUCTOH, BRIKAIIBIBACM
Kpyribli kKomozer; okoro 1000-2000 nutpoB B 06bemMe, oxono 5-10 meTpoB oT Gepera IIIOTHHEL WIH pekd. Ecii Bo3MOXHO
DTyOMHA TODKHA OBITH paBHA TIyOWHE BomoeMa. BepiimHax Takix KONOALEB, CKBAXKUH, TO/DKHA OBITH BBIIIE CAMOTO BBICOKOTO
YPOBHS BOZBI B IUIOTHHE WIIH PEKH, YTOOBI IIPEIOTBPATHTH 3arpsA3HEHNE IIPH HABOJHCHUH.

Ecmu ousa GyneT oCTaTOYHO IIPOHUIIaeMa, TO Bozia OyleT IMPOCadnBaThCS Yepe3 HaaBHO BRIKOTIAHHYIO TIPOMEKYTOTHYIO
HOYBY XOPOLIO. B 3aBHCHMOCTH OT YCTOHYMBOCTH M JIOMYCTUMOM Harpy3KH I04BbI (CleayeT IPOKOHCYIETHPOBATHCS €
MH)XEHEPOM -CTPOUTENIEM, YTO HE COMHEBATHCA), MEIKO(DPAKIIMOHHBII OSTOHH, IIEPUMETpP OCHOBBI JJOJKEH ObITh IONIOKEH B
0e30ITacHOM PacCTOSHHH OT Kpast Konoara. Korma GeToH 3aTBepeeT M CTaHET TBEPABIM, 3aTeM KaK MUHHUMYM OIMH MEepPUMETp
JIOJDKHEI OBITh YCTAHOBJIEH OJNOKM IS IPEAOTBPAICHNUS IO JaHN JTF000H TOBEPXHOCTHOI BOJIBI.

Tax e JOmKEH XOPOIIO MOTHOCTEIO 3aKPEIT M OIIEYaTaH C XOPOIIeH TEIIOM30MAIMeH JPEeBECHHON U KpBIIIKa 000uTa
JIMCTOBBIM METJUIOM, HJIN OSTOHHYIO IIUTY, U CHAO)KEHHas! C BXOHBIM JIIOKOM JUTSl 00CITy)KHBaHUs Hacoca U / uiu
BCACBIBAIOIIECH pyObI 1 KiaraHoB. Hacoc JkemaTenbHo pacmonorars 3a IpefeaMi EMKOCTH XOPOIIeH BOIBI, 9TO0BI H30ekKaTh
1mr000€e BO3MOKHOE 3arpsI3HEHNE HEe(DTEIPOTyKTaMH.

[Mpuauna BmMectumoctr 1000-2000 TUTPOB COCTOUT B TOM, YTO 3TO MOKET OBITH BO3MOKHO TOJIBKO IS TEPEKAYKH BOJIBI C
HepepsIBAMH, TTIOTOMY YTO CKOPOCTB TIOMOTHEHNUS C TIIABHOTO HCTOYHHUKA BOTOI OyleT 3aBHUCETh OT MPOHHUIIAEMOCTH MOUBEI.

Ecimi mouBa oxpyxaromias IJIOTHHY, JaMOy MM PEeKy HelPOHHIaeMa, TO HeOOXOIIMO BEIKOIATh KaHAN mHpuHOH 600
MM, Ha BCIO TIIyOHHY SIMBI MEK/Ty XOpPOIIIO IPUHAIIAEMO} TIOYBOH ¥ TJIe BOJa MPOCAdMBacTCs He CBOOOMHO, MIIH OCHOBHAS
4acTb BOAbL. HIDKHAA 9acTh KaHAIa ¥ OCHOBaHHE CaMOi IIAXTHI JOJDKHBI OBITH 3aTIOTHEHBI YHCTHIM KBAPIIEBHIH ITIECKOM
BBICOTOH OoKo110 600 MM 1 CBepXy 3allONHEHA TPYHTOM 1 yIIoTHHHA. [TockombKy Bozia pocaduBaeTcs depes o0y
CYIIECTBYIOIIYIO OYBY MM IIECOK, HanOolee B3BEIICHHBIX BENIeCTBa OyIyT OoT(UIETpoBaHbL. KpoMme Toro, MOCKoIbKy Bozia
Oymer mpocaunBaTHECS XOPOIIO C CAMOTO HU3KOTO YPOBHS PEKH MM TUIOTHHEI, OHA OylIeT MOoydeHa IIPH caMOil HI3KOH
TeMIIepaType, 1 MeHee BEPOATHO MOMAaHNue U Pa3BUTE OOM3HETBOPHBIX OaKTepHii, KOTOphIE, KaK MPABUIIO, 3aTIONHSIOT
BEpXHHUE CIIOH, Oorree Terble 1 6oee BBICOKO HACHIIICHHBIE ~-KICIOPOIOM CIIOH, OCHOBHOM YacTH BOIBI.



B nmagane 1970-x s co3main Takoif XOpoOIIHiA BoToeM Ha MOEM cOOCTBEHHOM ydacTke B MonTBmiie B KBHHCIEHIE
KOTOPBIH IIPOHU3BEN YPE3BEIYANHO IIPO3PATHYIO, YHCTYIO, Oe3 3aIaxa U MPUATHYIO Ha BKYC BOAY. JIfomu, KOTOpBIE ¢ TeX
TIOp KYIIHJIA MOIO COOCTBEHHOCTB COOOIIAIOT, YTO KOTMYECTBO U Ka9e€CTBO BOIBI HE H3MEHMIIOCH. JKenaTenbHo, 9TO0b! Takast
BOJIa IIPOBEPSIIACH HAa KAUECTBO, YHCTOTY U TIOOBIC BOSMOXKHEIE 3arPSI3HEHNUS, IECTHIIUAOB | T.1., C HTOMOIIBIO KOMIICTCHTHBIX
OpTaHOB.

Peunast Boa, Kak IpaBuIlo, ropas/o Oorade, 4eM U3 pe3epByapa Juist BOAbI (I0KAeBast) C TOUKH 3peHHs e€ ColepiKaHue
MHHEPANBHBIX COeil 1 MEKPO3IeMEHTOB. B GonbImHCTBE CTydaeB Hajo OyleT JOIOTHUTD He0OXOqUMbIe MUHEPAIbHBII
COCTaB JI0)K/EBO BOJIbI, €CIIH 9TO €IMHCTBEHHBII HCTOYHHK [TUTHEBON BOJBI, ISl IPEIOTBPAILEHHS BTSArMBaHKe (T0OBIUH)
MOJIE3HBIX MUHEPAJIOB M COMIEH U3 OpPraHM3Ma IBIOLIET0. 37eCh Pa3MEIaloT MEIIOK U3 HCKYCCTBEHHOIO BOJIOKHA (HE THUIOLIETO
B BOJIE), COZIEpIKALLEro IPOOICHHYIO MbUTh 0a3ajIbTa WK IPYruX BIKaHHUECKHX (M3BEPIKEHHBIX) IIOPOJ HCHIONB3YeMbIX
JUISL JIOPOYKHOTO CTPOMTEIbCTBA (IIMPOKO U3BECTHBII KaK “MbUIb OT ApoOwIKK” - cM. riaBy 19) crenanu Ob1 MHOTOE
JUIS IOBBIIIIEHHS KA9eCTBA B pe3epByape BOABI, TOTOMY 9TO Boza OyeT IOIIOATh Te SIEMEHTHI, KOTOpBIe e TpedyeTcs, YTo0b!
CTaThb 3PEIION.

OnHaxko, pek e, 9eM T00aBIATh T00YI0 IBITh U3 APOOIUIKK B BOMY, OBLIO OBI IieIecoo0pa3Ho emle pa3 IpOBEpPUTh
€CTb JIM pe3yNbTaT H3MEHEHISI KauecTBa Ha OCHOBE aHAIM3a Pa3iIMIHil MeX Iy ABYMs 00pasliaMi U3 pe3epByapa It BOIHL,
onmH o0paser] ¢ JPOoOMITHHO-ITBUICBEIM JToOaBIeHHEM U Apyroit oopasen Oe3, B kagecTBe KOHTpomst. Oba oOpasna JOmKHEI
OBITH TOMETIEHEI B TPOXJIAHOE TEMHOE MECTO M OCTaBaThCA, IO KpalfHeH Mepe Ha HEJENI0 10 OCYIECTBICHUS aHAIIN3a
coepKaHNsI MUHEPATBHBIX BEIIECTB M OAKTEPHAIBHON YHCTOTHL. DTO JOIKHO OBITh CAETAHO KBATH(HIIMPOBAHHBIM
CIeLUATIMCTOM WX B JlabopaTtopuu (JJoGapaHToOM).

Ot MBICTH, Haen o0passl, 0 Boje, OyIyT paccMaTpUBaThCS MHOTHMHE KaK CIIOPHBIE, HO OyleM HaJeaThbCs, OHU Jan
BaM MHOTO IHIIH [T pa3MBIIIICHA U neiicTBuil. Boma HY Korna He JOKHA TOHUMAThCS MITH PAcCMATPHUBATHCS KaK
MHEepTHas 1 Oe3KU3HEHHAs JKUIKOCTD JUIS, TIPH 3TOM MBI YHIDKAeM CaMHUX ceOs, M BCIO OCTaBIIyIOCS )KU3Hb Ha JTOH IIIaHETe,
HEBEXKECTBO TAaKOro Macmraba norpedyeT OT HAaC YIMBHUTEIBHON Ka3HH.

Hama sxu3Hb, 3aMeTHM, He IPOCTO MOAEPKUBAETCSA BOOH, a B 3HAYUTEIILHOM CTENEHH JiecoM. B cienyromeil riaBe Mbl
paccMOTpUM Bce 00BEMITIONINE CITYXKOBI IePeBbEB TaK, OECKOPBICTHO, PacIPOCTPAHAETCS Ha BCe JKUBHIE cymiecTBa. C 3TuM
TaKXKe OJMHAKOBO Y)KaCHO IIOX0 oOpalaeMcst yepe3 Hallle He3HaHne (HeBEKECTBO) CBOMX KNU3HEHHO BaXKHBIX (GYHKIMH 1 HX
HEOOXOIMMOCTb JJISI 37J0POBOH, TIOOTBOPHOM SKU3HH.
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16 AEPEBbS U CBET

16.2 Cywgnocms "'oepesa’

OnHa 13 mpodieM, Cephe3HO BIUIOMNX Ha PealbHBII IPOrpecce CEroHs, SBISETCS aKIeHT Ha CBEPX CIENUATH3AIINI0

(4pe3MepHast CIieLaIn3aLys), B 4aCTHOCTH, B chepe HayK o 3emiie, [Jist KOTOPOi 0030p sBiIsieTcsi abCOMFOTHO BaXKHBIM.

Bes uccnenoBatenbekas pabora IpOBOIATCS B HACTOSIIIEE BPEMs 1 HCTOPHIECKH, OYTH He HMEIOT HUKAKOTO 3HAUCHH,

€CJT TOHKHE B3aUMO3aBHCHMOCTH HE MOT'YT OBITh BOCHPHHSTHI U IPUMUHSIOTCS 3HAHUS B COYETAHUH C UCCIIEIOBAHUSIMU

B Ipyrux obnactix. O3a004eHHOCTb aHATIM30M IIOAABIISIET BOCIIPUSATHE LIETOT0 M He TTO3BOMISAET HaM JIeNaTh BEIBOJBI, KOTOPBIE
MBI MOIUIH OBI MHAYe MOHATH, B TO XK€ BPeMsI CIIeNaTh Halll O0IIHil Hoaxox 6ornee 0000MIEHHBIM, IETOCTHEIM.

XoTsI B CIIENYFONINX TPEX IIABaX OMUCHIBAETCS B3aUMOICHCTBIE MEXIY AEPEBBSIMU H CBETOM, YaCTh, KOTOPYIO BOJa
UTPaeT B POCTE PACTUTEIBHOCTH OCTaeTCs JOMHUHHpYeIel ocoOeHHOCTel Harrero oocyxaeHus. [Ipupona, B KOHIIE KOHIIOB, HE
3HAeT IPaHHI], 1 JIF000e 00Cy)KIeHNE IIPUPOAHBIX MPOLIECCOB HEN30EKHO BKITIOIACT B ce0s PsII B3aHMO3aBUCHMBIX acIICKTOB,
KOTOpBIE BCErna JOKHBI COBMECTHO IPUHUMATHCS BO BHIIMAHHE.

B ornmdme or coBpeMeHHBIX B HACTOAIIEE BpeMsI IIPOBOIMMBIX JOKTPHH, yueHui, [Ipupona ocHoBaHa ropaszo Oonsine Ha
COTPYIHHYECTBE, YeM Ha COPEBHOBAHUH, ITOTOMY 9TO TONBKO d4epe3 TAPMOHITHOE B 3aUMOACHCTBHE MOKET IIPOM30HTH
¢dmnueckue popmoodpa3zoBaHNe, BEIIM MOTYT COOPAThCs BMECTE 1 MOTYT OBITH CO3/IaHBI CTPYKTYpHI. be3 mpuTskeHus Mex Iy
IBYMsI Wi Ooliee aToMaMH, He ObUTO ObI HE BOZIBI, HA PACTEHU, HU XUMHYECKUX COSIMHEHUH, HU KaKUX KHUBBIX CYLIECTB
Boobuie. 1o cyru npuspKeHne — 310 (popMa JTFOOBH, TaK YTO B MOTHUTAMHBIX (MHOTOOPAYHBIX) OTHOIICHHUSIX MEK/TY TBYMSI
aTOMaMU BOJOPOJa U OHUM aTOMOM KHCJIOPOJa, UX B3aUMHOIO NPUTSHKEHUs U B3auMmoznencreus poxnaercs UYIO - BOJA.

H3-3a 3TOTO MPUTSHKEHS, CO3AASTCS Apyrast CyIIHOCTD, YTO-TO OOIbIlee, 4eM e€ COCTaBHBIE YacTH. B ciydae oTcyTCTBUS
MIPUTSHKEHUS] HIUETO OBl He CITYYHIIOCh, @ €CJIN OBl aTOMBI BOJIOPO/Ia KOHKYPHPOBAIH OBl MEXKTy COOOH U MEXKTY aTOMaMH
KHCIIOpoza, He ObIT0 OBl CHHTE3a - M HU KaKOH KM3HM. XOTS €CTh MHOTO JPYruX IMpUMepoB cumbnosa, Pobept Orypoca u
Jlxopmx CTeHcio B cBoei mocyenneit kuure Hopas Bronorus, Kotopast OKa3bIBaeT Pe3y/ETaThl CBOMX COBMECTHBIX
HCCIICIOBAHUI OOHAPYKIIIA MEX/y BUIAMH, UTO CYIIECTBYET ropaszio Ooiiee BRICOKHI YPOBEHb coTpynHuuecTsa B [Ipupore,
YEeM TOT B KOTOPOM HAaC YOEXKIAIOT U 3aCTABIISIOT BEPUTH, 0 CUX IOP.

OnHUM M3 HAAHBIX X IIPEMEPOB SIBIISIETCS IEPEBO Ha puc. 16.1, B KOTOpOM HPOXKHUBAIOT OHOBPEMEHHO HECKOIBKO
Pa3IMYHBIX BUIOB IITHI], YbH OOIACTH HAMPABICHHON NESTEIBHOCTH ACHCTBUTEIBHO HE KOH(IUKTYIOT WM HAKIIAIbIBAOTCS, &
BCE OHM FAPMOHUYHO HHTETPUPOBAHBI B O0IIyI0 (hOpMy [epeBa. 31ech, 1o KpaiHeil Mepe, JaXe ecid Ha OYCHb MaJIbIX
MaciTadax, To O4eBUIHO, YTO BMECTO KOHKYPCHIIMH U BBDKUBAHHS HanOoee pHUCoconeHHsIX, Mynpas [Ipupona
paspaboran a’BonmoroHHYI0 CHCTEMY IIOBBIIICHHUS Pa3HOOOpasHsi, B KOTOPOM €CTh MECTO [UIsl BCEro u Ut Kaxkaoro. Kasamocek
Obl, COBEPIIICHHO HEIOTUYHO M HEPA3yMHO, 9TO OBl CO3[aTh OYEHb MHOTO Pa3IAYHBIX (DOPM KU3ZHH M HE UMETh MECTa JUIs
UX CYIIECTBOBAHHSI.

[Mpeobnanaromuii akieHT B OHOIOrHUeCKOM 00pa30BaHUH SBISIETCS TO, 4TO [IpHposa sSBIseTcss KOHKYPEHTOCIIOCOOHOH,
KOTOpasi OCJICIUISICT HAC B HEW Pa3MYHBIME PeaTvsiMU. Y YeIOBEKa HEOOXOMMMOCTh KOHKYPHPOBATh YaCTO PUBOIUT K
DIyOUHHBIM YYBCTBAM HEAICKBATHOCTHU U HEMIOMHOLCHHOCTH, KOTOPBIE YaCTO TPEOYIOT KOMIICHCAIIUE MaTEPHAIbHOTO
npuobpereHns (MarepuansHor Onara). Hac y4ar, 910 MbI JKHBEM B JKECTOKOM, XOIIO[HOM, KOHKYPEHTHOM MHPE, MHPE,
KOTOPBIif BO MHOI'OM CTaJl TAKKM [IOTOMY, YTO MBI CACIIAIH 3TO TAKUM, XOTSI 3TO U He 00s13aTensHo orpaxaet [IpuponHyro
JIENCTBUTEIHLHOCTD.

Jlst Harrero COOCTBEHHOTO BEDKMBAHUSI, BCSI KOHIEIIIHSI KOHKYPEHIMH (COPEBHOBAHHUS KTO JIy4IIee) IPUMAaTa J0/DKHA
6bITh IepecMorpena. OHa JO/DKHA OBITH OrpaHUYCHA COOCTBEHHOM MPOM3BOANUTEIBHOCTH IO OTHOIICHHIO K BHEITHEMY MUDY,
IIyTeM Pa3BUTHUS TAJIaHTOB, M, OCYIIECTBIISA UX Uit Onara Apyrux. ECiii Mbl XOTHM MPEIOTBPATHTH HAIle COOCTBEHHOE
HCYC3HOBCHHUE, MBI JJOJDKHBI OTKa3aThCsI OT 3TOrO PACKONa, KOHKYPCHTOCIIOCOOHO!N HICOIOTHH U BO3BPAILCHHE K Ooree
[IEHTPOCTPEMHUTENBHOMY (MHTErPaIbHOMY) OPTaHHIECKOMY, & He IIEHTPOOEKHOMY (pa3pyIIuTeIbHOMY) MEXaHHCTHYECKOMY
00pa3y KHU3HH, OTPAaHUYHBAs KOJIMYECTBO B MONB3Y MOBBILICHNS KAYECTBA, U B YACTHOCTH MPEJOCTABICHIUS KAYECTRA.

Yro B3amen? Kak y3Hath 0 3aBepIlleHHH 1ena, 0OMeH BO3MOKET TOINBKO TOT/a, Kora ""naroruii (mapyromux) " u
"IpUHAMAOIIHH (TIOTPEOIIIONINI)" cCOOMPAIOTCS BMECTE B MPABUIILHOM M COOTBETCTBYIOILYH MPOITOPIIHH, KonndecTBe. He
J1aBasi BOSMOKHOCTH, TTOSIBUTHCS HA KAKMM 3aJI0)KHHKaM. ECIi 9BOMIOLHS SBJISETCS MPOIOIDKECHHUEM €TI0 B TIEPE K PACCBETY,
JAOIINX JIOJDKHO OBITH OOIBIIIE, KAK B KOMHYECTBE TaK U [0 KAYECTBY, YEM MPHHUMAOMINX (IOTPEIISIOIIIX), YTOOBI
obecrednTs N30BITOK TBOPIECKOrO MTOTEHIMAIA YHEPTHH, Oe3 KOTOPOii HU KAKHX MPOSBICHHI MOXKET HE TPOU30MTH.
CyIiiecTByeT IpOTHBOPEUHE 31€Ch, BOOOIIIE TOBOPSI, KOraa 00bheM HITH KOIHYECTBO BELIECTBA HITH SHEPTHHU YBEIUIUBACTCS,
BOBCE HE HY)KHO, OKHJaTh POCTa €ro Ka4eCTBa B TOMH JKE€ MEpe, TaK KakK, BEJIMYNHA YMHOKCHHAS X HA KAYECTBO = SIHHCTBO.
3ameTHM, KaK MbI BHIEIH, 00SCIICYCHHOCTH 10 CYIIECTBY TBOPYCCKOI SHEPTHH, BBIICICHHS HITH MPOSIBIICHUSI, HCXOISIICH KaK
9TO MPOUCXOAUT B JPYIHX U3MEPCHUSX, HE 00sI3aTEbHO OrpaHnInBaThCs 3akoHoM CoxpaHeHne DHEPriy, H, CICIOBATEIBHO, B
JTAHHOM CIIy4ae HeT HUKAKHX IIPHYMH, T0Y4EMY KOITUYECTBO HE MOKET YBEIHMIHUTHCS BMECTE (B HOT'Y) C KAUYCCTBOM.

B 3tOM ciydae, 3aMeTHM, Mepa OTHOCUTCSI K HEeMaTepHAIbHBIM BETHYMHAM, CKOHLICHTPUPOBAHHOMY H3JIHSHHUIO JTI00BU
WK TIpenocTaBienus (nasas) (nimm napopMaIiio 06 obpase — onmcanue oopasa). Kakmpiii yaurcst (morpebsist it
[OMMIOMIAst HH(POPMALIUIO) C LETBIO0 PACHPOCTPAHEHHUSI TOTO, YTO OBLIO U3YYEHO, KOTOPAsi CIUTACTCS JKEIATEIbHON WITH KaK
Oonee BbICOKHI cuHTe3. Kak B ciyuae ¢ pa3BUTHEM HE3PEJION B 3pEIIYI0 BOMY, €3 3TOr0 OJJHOTO COCTOSIHUS "'TIOIVIOIICHHS
(mpunrMast)” He GBITO OBI BO3MOKHOCTH COCTOSTHHMS "oTaaBath” (0TnaTh). becuncnentsie mposeiaenus ¢hopm B Ipupomne
1 BOJIOLUH, Pa3BUTHE, MOTYT IMO3TOMY OBITh HMCTOJIKOBAHBI KAK MaTepUabHBIC IPOLYKTHI OTKPBITBIX, JHEPTETHICCKHUX,
JIyXOBHBIX CHHTE30B "0T/IaBath (1aBaTh) M IPHHAMATD (BOUpPATh)".



Bay-breasted ' Myrtle y Blackburnias

Fig. 16.1

Puc 16.1
[MonyyeHHbIN 13 KNaccu4eckoro nccnenoBaHus akorora Pobepta MakapTypa, ata AguarpaMmMa UnmnocTpmpyeT, Kak NATb BUAOB VcapoB
aHanorM4HbIX No pasMmepy 1 popme, NUTATCHA NUYNHKAMM YepBel B TOM xe enn. OHKM n3beraroT KOHKypeHLMN, 3aHMMas S < pasnuyHble
HULWK. 3alTpUXoBaHHble 06NacTy yka3blBaloT, Fae Kaxabli BUA TpaTuT GonbLue YeM MNOMNoBuHY e€ BpemeHw. MTuubl ncnonb3ioT
a* pa3nuyHble MeTOAbI OXOTbl. ATa MOAESb He KOHKYPEHTHas!, TUNWYHas Ans eCTECTBEHHOTO COCYLLIECTBOBaHWUS BCEX BUOOB.

OueBnaHO, NPOLECCHI BCaCbiBaHWS 1 AaBEHNE AOMKHbI OblTb PacCCMOTPeHbI. H1KaKko Bbirodbl, B HAaTyparnbHOM 0OMeHe He MOXET ObiTb,
TOMbKO B YCNOBUs AaBrneHns. BrnvsiHne gaBnexHusi (LeHTPOOEXHOE MblLLIEHWE) U BCacbliBaHUE (LLEHTPOCTPEMUTENBHOE MbILLMIEHUE) MOXHO
0OBACHUTL ABYMSI MPOCTBIMM CXEMaMMU.

1. PRESSURE +> <+ RESISTANCE ————> Friction-inducing process
2. PRESSURE +> > - SUCTION > Friction-reducing process

Kak acriekT co-KoHKypeHIIH, BIHSIHAS d(QeKTa TaBlIeHNU CIeIyeT pacCMaTpUBaTh B MeXaHHKe oOMeHa. JlaBieHue
HaIpsAraeT HexkelaTellbHbIe CUIIbI ONHOM CHCTEMBI Ha JPYTYIO Hexenaroulee e€ NonyuuTs. B kadecTBe HEMoOCpenCTBEHHON
HEMEJUICHHO peaklyy, COPOTUBIECHHE, 3aKPOET YI3BUMYIO CUCTEMY. DTO O3HAYaeT, 4YTO CUCTEMA [10ABEPraBLIMICS NaBICHUIO
He Oyner BOMpaTh B ceOst HU MH(OPMAIIHIO, HY IIPUPOJLY, HA HUMITYIIBC AABICHI Ha CHCTEeMY. Bce BOSMOXHEIE CpecTBa
JIOCTyIa OIOKUPYIOTCS U TONBKO IO M30BITOUHBIM IIPUHYKICHUEM, JTaBICHHEM, JeaeT BTOPYIO CUCTEMY, TOIICHEHOI
JKEJTAHMIO, BOJe, IepBoi cucteMe. TpeHue sBiseTcs Hem30exXHBIM caencTBieM. Ecin ecTs cabble MecTa MITH TPEIHEI
B CHCTEME IIO{ aBJIEHHEM, TO IIPH ONPEEIEeHHBIX 00CTOSITEIbCTBAX OHA MOXET OBITH pa3/ieNneHa Jpyr OT Apyra Wi
pa3II0XkKeHa, YTO IPUBOJUT K €€ IOITHOMY YHUYTOKEHUIO. DTO COBEPLIEHHO HE €CTECTBEHHO, MEXaHUUECKUII IPOLECC, KOTOPBII
HHUKOHM 00pa30oM HE COOTBETCTBYET €CTECTBEHHBIM IIporieccaM 0ObeHHEHHS 1 KOMOMHAINYL. [10BCIOy CEroHs MBI MOXKEM
HaOmronaTh Y (PEKTH TaKHUX KECTKUX, TEXHOIOTHYECKIX METONIOB. Bech (heHOMEH IpeacTaBIseT XN acTIeKT B 3aMKHYTOH
cucTeMe. 3aMETHM, €CIIM 3TOT IPOLIECC IIPOMCXOAUT B ECTECTBEHHBIX YCIOBUSX, TO COIPOTUBICHUE, PACcCMaTpPUBACTCS
KaK HeOOXOAMMBI IIPOTHBOBEC BCACHIBAHMS, HE JOJDKHO OBITh MCTOIKOBAaHO KAK IPEMATCTBHE Ha ITyTH IIpOrpecca, a ckopee
KaK KaTaJau3aTop, KOTOPBI yMEPEHHO U U3MEHSET HAIIPABICHUE U KAUECTBO JBIKCHHSA, CO3AaHUE JKU3HU I10-HOBOMY.
BcaceiBanue, ¢ Apyroil CTOpOHBI, Pa3BUBACTCA YEPE3 B3AUMOIEHCTBUE CUII MIPUTSHKEHUS MEXKTY IBYMS B3aUMOIOIOMHSIOIIUMEI
HOISIPHOCTSIMH, ¥ TIPEIICTAaBIISAET co00i Ooee KaueCTBEHHYIO CHITY, TOBOPS, YeM CHITY KOTOPOE TPOU3BOJUT TPEHHE.
BceaceiBaronue (Cocyiiue) CHCTeMbl, TPex/e BCero, OTKPhIThie cucTeMbl. OHa OTKpbhIBaeT cebst st TOro,
4T00BI TOTydnTh. OHA MPUBIIEKACT BTOPYIO CHCTEMY K cebe, CHCTeMY, KOTOpasi XO4eT ObITh BTSHYTA B ACHCTBYIOIIYIO CHCTEMY.

Ipu BcackIBaHMH HET HUKAKOTO TPEHHS MIIN conpoTuBieHus. Hao00poT, ecTh TONBKO XKeTaHUEe IBYX CHIT IPUBICUCHIS
00BEIUHUTECS, KOTOPhIE YIBaNBACT YHEPTUH IPUTSHKEHIS M YCKOpSeT uX cOmmkeHne. MimeHno Takum obpasom, IIpupona
paboraeT, ITOCKONBKY BCE HaTypalbHbIE OPTaHU3MBI TOKHA OBITH OTKPBITEIMU CHCTEMaMH, 9TOOBI NIMETh BO3MOXHOCTB
B3aMMOZICHCTBOBATH C OCTANBHOM KH3HBIO. Best )KN3HB co3/jaHa B siiilie U B MOJIOCTSIX, HIIM B BHYTPH (B KopIyce) U B
OTBEPCTHSAX, BEIIECTBO 000IOUEK KOTOPBIE TOPHUCTHIE U CTPYKTypa MO3BOMISIET IIPOHUKATh, AU( Y3HI0, U MPOXOAUTH KU3HEHHOH
sHeprun. Kax MbI BUANM, BOzIa co3/1aeTcs IPH COMMKEHNH MOJICKYT BOZXOPOAA M KUCIOpO/a HIDKe HoBepxHOoCcTH 3emii. OHa -



SIBJISICTCS OCHOBOM JUTS POCTA M PA3BHUTHS BCEX JKUBHUTENBHBIX M )KU3HE HECYIIHUX KUIKOCTEH, TaKne KaK KPOBb, IMM(a, COK I
Moroko. Pactymiee (pa3BuTHE) AepeBO, CIIE0BATENBHO, TECHO CBSI3aHa C pa3BUTEEM, IBONIOLHEH, Bombl. Kaxaas
JKHBasi CHCTEMa - BOjiHast Touia (BOIHBII CTONO) UM KOHTEHHEp U3 CaMbIX YHUKAJIbHBIX BHIOB.

Hcropus *Ku3HH JiepeBa TakKe - HCTOPUH )KU3HN BONBL J[epeBbs - SBIISIOTCS CAMBIMH BEICOKIMH U OJIaTOPOHBIMH
(opMamu pacTeHnH, deit qap SABIIETCS YHUBEPCANBHBIM U 0e3ycIOBHBIM. OHH JODKHEI OBITH IS HAC IPUMEPOM JUIS
HofpakaHus, 100 OHU B PACTHTEIFHOM IAPCTBE, KAK YeIIOBEUECKUE CYIIECTBA ABIIAIOTCS B )KUBOTHOM IapcTBe. Jlepenbs,
3aMeTHM, He B IIOTHOH Mepe, KaK M MBI, OHU SIBISIOTCS CAMOCTOSTEIbHBIME, OHH He HY)XAfOTCS B HAC, YTOOBI BBDKUTH, HO MBI
HyXJaeMcs B HUX. B npomecce (oTocHHTE3a OHM BBIABIXAIOT KUCIOPOM, KOTOPBIi HaM ITO3BOJISET CYIIECTBOBATE U B CBOIO
odepenb, KaK MBI BBIIBIXaeM, MBI BHOCHM BKJIAJ B aTMOc(epy YIIEKHCIIOro ra3a, KOTOphIid mM HeoOxoxuM. Tabmume -
puc. 16.2 - nampHEHIIICe HILTIOCTPUPYET 3Ty B3aNMO3aBUCHMYIO JAESTEIBHOCTS.

KusoTtHoe:

PactutenbHOCTb:

Annapart ans CkuraHus U oKUCIeHUs
O6napaet cnocobHOCTbI0 NepeaBMKEHUS
CxuraHwve yrnepoga

BOJOPOA

aMMOHUI
BblabixaeT yrnekucnblii ras, U BbiAensieT BoAy,
OKWCY aMMOHUS!, a30T
MoTpebnsieT kucnopog.
HeliTpanusauus a3oTUCTbIX MaTepuanos.
YKUpHbIX MaTUpUanoB. KpaxmanucTbix MaTepuarnos,
cmona 1 caxapa.
Mpounssoaunt TeEMso.
OneKTpo3aHeprus.
BoccTaHaBnmBaet ee aneMeHThbl B BO3yxe
1 3emrie npeobpa3oBaHNs OpraHM3oBaHbl
B MUHEparnbHbIX BELLECTBAX.

AnnapaT ONA COKMXEeHUne nnm packmcneHunsa (bI/IKCVIpy9TCFI

CHuxaeT yrnepog

BOJOPOA

aMMOHUI
BabixaeT yrnekucnein ras, notpednsert oAy, asor.
MponsBoamnT KUCIOPOA
MpoussoauT kucnopod. Hentpanusauua
a30TUCTbIX MaTepuanos.
>KvpHble MaTepuansl.
KpaxmanbHble MaTepuansl. CMona u caxap.
[Nornowaet Tenno
AGCTpaKTHasi 3NeKTPO3HepPrus
Mpoucxogut ee anemeHTbl U3 BO3ayxa U
3eMnn NpeobpasoBaHMs MUHEPAarioB B
OpraHn3oBaHHYl0 MaTtepuio.

Puc. 16.2 ablxaHns pacTeHUn 1 XXMBOTHbIX
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Fig. 16.3 Electromagnetic spectrum
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Puc 16.4

U3 obrrero konuvecTsa KACIOPOAa, KOTOPOe OHH IPOM3BOIAT B mporecce horocuares3a, 60% BbIAENseTCS U OCTATBHEIE
40% mcronb3yeTcs AepeBOM MM CAMHUM PACTEHHEM B TEUCHUE HOUH, YTOOBI IIPOU3BOAUTE MPOXIIAY, CO3MAIONIYIO CTPYKTYpPY
OKHCIIEHNUSI KOTopbIe TpebyeTcs nepeBy. Kak 1 Bo MHOTHX Apyrux B3amMo3aBHCHMOCTIX B [Ipupone, 310 cHMOHOTHIECK it
o0MeH, coBMecTHas orepanus. be3 gorocrHTe3a MBI He CMOITIH OBI BEDKHUTH, TaK YTO HAIM JaJIbHEHIIIEe CYIIeCTBOBAHIE
MOTHOCTEIO 3aBHUCHT OT 3TOTO BEJIMKOTO Japa KUCIOPO/a, M TOIBKO IEPEBBS U APYyrasi paCTUTEIBHOCTh MOTYT Hac
obecrieunts. Eciir 661 He OBLIO epeBbeB He ObIIO ObI HUKAKOH JKHBOTHOM KM3HH, YEJIOBEIECKOH XKU3HU HIIH MHKPO-
OpraHIYecKol XKMU3HH Ha 3Toif aHere. Korna BeIpynaroT nepeBbs Oe3 pa3dopa, MBI HE TOIBKO IIPUIUHSAEM UM Bpell, a
Bpex cebe, Tak | JuIs cedsl, TEM CaMBIM MBI YMEHBIIIAeM KOHYECTBO KHUCIOPOAA U BOIBI, OCTYITHOH JUIS HAC.

Ectp Taroke npyrue, 6ornee TOHKHE CHMONOTIYECKIE B3aNMOIEHCTBHS MEX/TY AEPEBbIMHU U YETTOBEKOM C TOUKH 3PEHIUS
usera. [paduk Ha puc. 16.3 MOKa3bIBACT OTHOCHTE/THHBIC HHTEHCHBHOCTH H3/ydeH s B IEKTPOMATHHTHOM CIIEKTpE’, KOTOPas
HCXOIUT OT YIBTPauOoIeToBOrO ClIeBa Yepe3 BUAUMBIN CIEeKTp U B HH(paKkpacHyro 30HY cripaBa. CILTOMIHON JIMHUEH
n300pakeHa HHTEHCHBHOCTE COTHETHOTO M3JTyIeHUsI OTHOCHTEIIBHO YaCTOTHI WM K PA3IMIHBIM KaTErOpHsM I[BETA.

B BuamMoit 9acTy CrIeKTpa, €CTh O4eHb BEICOKMI YPOBHE B 3€JIEHOM I[BETE, CIIPaBa, H 10 CHX II0P JOBOIBHO BHICOKOM
YPOBEHB B KPaCHOM, TOTIa KaK OH YMEHBIIIAETCS BIIOTHE OBICTPO B YIIBTPa(hHOIETOBOM JeBee. JlepeBo - 3epKaio KauecTBa Uil



CBETa B €0 eCTECTBEHHOM cpefie OOUTaHUsI, Kak OylIeT 00CyKIaThcs Ooee MoaqpoOHO MO3XKeE.
U3 rpacduka BUAHO, 9TO HAMOONBIIAsS HHTCHCHBHOCTD COTHEYHOTO M3IydEHHS JeKHUT B 3€JICHOM H 10 CHHE-3eJICHOH

YaCTH CIIEKTpa. DTO UMEHHO Te YaCTOTHI, KOTOPBIE IePEBO HE MOKET UCHOTB30BaTh JUISl CBOETO POCTA, ITOCKOIBKY 3TH
I[BETa BBI3BIBACT CBOETO PO OLETICHEHNE MIH CIIAIIyIo Oe3eiicTBue. be3 pasHunu kaxoii I[BeT WM YacTOTHI, OHU HE
MOITIONIAIOT, OTpakaroT. KpacHas moBepXHOCTh, HAIIpUMep, MOIIOMIACT BCe IBETA, KPOME OTJENBHBIX €€ OTTEHKOB KPAaCHOTO
1Bera. MHOrHe 0OMEHHBIC IPOIIECCH! BEI3BAHBI ONPENEICHHBIME YaCTOTaMH, 1, €CIH TpebyeMast 9acToTa CBeTa He IOCTYITHA
WU TOCTYITHA TOJIBKO B OTPAHMYIEHHOM KOJIMYECTBE, TO OTBET Ha 3Ty (DYHKIHUIO MIIH PEaKIIHIO 3aTPyTHEHA MITH He IIPOUCXOIUT
BOOOIIIE.

B cBoeii kuure Cser u 3zlop0131>e3 1-p xon H. OtTTa naet sKCIepUMEHTaNIbHOE J0Ka3aTENbCTBO BPEIHOIO
BO3IEHCTBU IBETA MITH YaCTHI HEJJOCTATOYHOTrO ocBemeHus. Ha rpaduxke mokaszano puc. 16.4 mokazaHa HHTEHCHBHOCTH CBETa
U CIIEKTp CBETa JTIOMHHECIICHTHBIX JIAMII, OHU JOCTYITHBI M HCTIONB3YIOTCS B KOMMEPUECKHX Hemsx. Korma cBeToBoil MOTOK OT
HHX CPaBHHTB C IIOTHBIM CBETOBBIM CIIEKTpoM oT COolTHIA, TO MOXKHO YBHUJETH, KaK HETOCTATOUHBIA M OTpaHUICHHBIH 9TH
pa3nu9HBIe (POPMEI MICKYCCTBEHHOTO OCBEIIICHHSI.
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Puc. 16.5 BusHMe AMMHEBI BOMHEI CBETA HA CHOHTAaHHOE pa3BuTHe omyxomn CsH y mprmeit.
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B xoze skcriepuMenTa, MpOoBEIeHHOTO C HCIIONb30BaHIEM "PO30BBIN" M JIIOMHHECIICHTHBIX JIAMIT " THEBHOTO
cera” (puc. 16.5), cpeanee yncio mecsites 10 cMepta Mbiteii ¢ CgH, u3-3a CIOHTAHHOTO Pa3BUTHS OMYXOITH, TIOM MSATKOM
Maccol "monHoro crekrpa’ cocraBmia 15,6 Mecsres, o OkOHHBIM cTekiIoM, 9,4 Mecsna, noa (IyopeCHeHTHBIM JHEBHOM
cBere, 8,7 Mecsna u o po30Boi (IIyopeceHTHOM JTaMIIoH, 7,5 Mecsia. Bee 9To mpon3o1io, IpocTo MOToMY, 4TO OHU HE
MOTy9aIH CBETOBYIO SHEPTHIO B HYKHBIX IIporopiusiX. CBeT ObUT HapyIIeH, 1 He0OXOAIMO MO3TOMY CephEe3HO 3a1aThCs
BOIPOCOM O BIIHSTHHS U 3aTPSI3HEHIS aTMOC(eph! He TONBKO Ha HAC, HO M TaK XK€ Ha HAITy KU3Hb - CHCTEME MOJIePKKH -



JIEpEBHEB.

JIBe Gonee majKue MPOTHBOIONOXKHBIE KPUBBIE, KOTOPEIE 51 JOOABHII K 3TOHM JHarpaMme, peaHa3HaueHbI
CXEMaTHIHO, YTOOBI MIPEICTABUTh PA3INIHYIO TyBCTBHTEIBHOCTD K CBETY YeJIOBEKa U JiepeBbeB. CamMast OOonbIasi CBETOBas
YYBCTBHUTEIBHOCTD JICPEBa JISKUT JINOO0 B YIBTPa(QUOIESTOBOM HITH B KpaCHOM OJTIbKe K MH(PPAKPACHOMY y4acTKy crekrpa. 1
TIOYTH TIOJTHOCTBIO HETYBCTBUTEIIBLHEI K 3€JIEHOMY CBETY, H, €CJIH PACIIONIOKUTH O] 3€JICHBII CBET pacTeHHsI, TO OHU PACTH He
OyayT, MOX0XKE B COCTOSIHUM aHaObno3a. CBeToBasi YyBCTBUTEILHOCTD YEIOBEUECKOr0 TM1a3a, ¢ JPYroi CTOPOHBI KaK pa3
Hao0opot. OHa He YyBCTBUTENbHA K YIBTPa(QHOIETOBBIM H HH(PAKPACHBIM 00IACTSIM, HO YPE3BBIYANHO YYBCTBUTEIBHBI
OJIFDKe K 3€JIEHOMY IIBETY.

IocKOMBKY MBI HE MOYKEM OLICHUTDH HAIMIHE KAaKOrO-JINOO0 3€JIEHOTO IIBETA B COTHEYHOM CBETE HEMOCPENICTBEHHO, €CITH
OBl HE JIEPEBBS M PACTHTEIILHOCTD MBI OBbI YBHIHJIH MAJTYIO YacTh WJIH COBCEM HE YBUENH Obl 3eJIEHOro nBera Booome. st
HAac, 3eJICHBIN [[BET OYEHB YCIIOKAMBAIOIINH, IIETIEOHBIH [IBET, C YCIIOKAWBAIOIIMM 3()EKTOM AEHCTBYIOMINM Ha HEPBHYIO
CHCTEMY U IICHXUKY, M €CJTH OH HE SIBIISICTCS YacCThIO HAIIeH 00LIeH KU3HH, MBI MOXKEM CTaTh Pa3IpaKUTEIbHBIMA H JAXKe
JKeCTOKHMHE. UTO MBI MO’KeM HaOIIONaTh B OOMBIINX COBPEMEHHBIX TOPOIaX, TIE CYIIECTBYET TOIBKO HECKOIBKO JEPEBBEB,
9TOOBI OLEHUTH d((PEKT OTCYTCTBHS 3eTeHU. BOT emé onHa Onomornieckast HAIIA, TaK CKa3aTh, TIe B3aUMOIEHCTBHE MEXKIY
YEIOBEKOM U JAEPEBBSIMU TOTOITHSIOT APYT APYra.

Ha npyrom reo3ze, At MHOTHX U3 Hac, 3TO IOBOIIFHO OOJBHO BHIIETH MEPTBOE BHIPBAHHOE JAEPEBO JIeXKAIee Ha KAMHSIX.
Taxk win MHAYe, €CTh BPOXKICHHOE JKeNTAaHNE Y YeTIOBEUECKUX CYIIECTB, YTOOBI YHECTH €r0, MOXOPOHUTD €T0 AYIILY, YTOOBI
0CBOOOIHTE €€, Kak 3TO OBLI0. DTO TOXKE caMoe KaK eClIi OBl TPYI OCTAJICS JIEKATh Ha 3eMile. X04eTcsl, TOXOPOHHUTD
Tpyn. Tak y Hac eCTh ONpeeNieHHbIe TyBCTBA 110 OTHOIICHHIO K IEPEBBSIM CPOIHH C TeM, KOTOPBIE MBI ITPUAEP)KUBAEMCS IS
JIPYTUX YET0BEUIECKHX CyIIecTB. Emle mapamienbHo B TOM, YTO, KAK MBI CTAHOBHMCSI CTapIiie, Mbl CTAHOBHMCS Ooltee
HETIOIBMKHBI B HAILIEM ITYTH U 4acTO BO3BpaIIaeMcs K JISTCTBY, KaK OTHOCHIINCH FJIH K TOMY BpEMEHH, KOTOPHIE MBI ITPOBENH
MHOTO JIET Ha3al.

PaznuuHbIe 9TanBl pOCcTa OTpaXKEeHBI B CTPYKType AepeBa. OHa IpeacTaBiser co0oi 3aIrch )KHU3HEHHOTO OIIbITa JIepeBa H,
B HEKOTOPOM CMBICJIE 3TO MOXKET OBITH MPUPABHEHO K HCTOPUYECKOMY JBIIKCHHIO COKa (KaK )KU3HEHHOM CHIIBI, yXa U
WHTEJUIEKTa, Ooree MOITHOro TUara3oHa CyIeCTBOBaHMUS JepeBa. Kak KM3HEHHYIO SHEPTHIO AepeBa, OTCTYIIAeT, COK OIyCKaeTcst
HIDKE ¥ HIDKE, OTCTYITANIM Yepe3 BCE Pa3IMIHbIC dTAIBl CBOETO MPENBIIYIIET0 Pa3BUTHS HAIIOMHHAS U TIEPEKUBAs STH
COOBITHSI M1 OTHOLICHHE 3alleyaTiIeHHbIe TaBHO MUHYBINUX THEl. KpoMe Toro, MOCKOMBKY AepeBO pa3Buiia MPOLLTYIO 3peNIOCTb,
KaK | TIOXKHJIBIE JIIO/IH, €T0 CTPYKTYpa CTalla OYeHB KECTKOH 1 HENPHUKIOHHOH U MT03TOMY HE MOYKET W3MEHHTHCS H
aIaTITUPOBATHCS. K HOBBIM YCIIOBHUSIM.

MpI 3a0b1BaeM, OTHAKO, UTO JIEPEBO, KAK OPTaHU3M, BEPOATHO, HAUMEHEe MPUCTIOCOOICHHBIE K OBICTPBIM M3MEHEHUSIM.
CpenHsis MpOIOIDKUTENTBHOCTD KHU3HHU JIepeBa CiIenyeT MOociie MPONOKATENBHOCTH TOP, U TI09TOMY MHOTO BEKOB JOIDKHO
MIPONTH, IPEKIE YeM KaKas-THO00 peanbHas afanTanus K N3MEHUBIIAMCS YCIIOBHSIM MOXKET TIPOM30MTH. MI3MeHeHus B
OKpY)KaloIIeH cpefe, Taxke eCIT OYEBHIHO MAJTbIE CIIICTBUS, KOTOPOE HE MOTYT OBITh CTOIb K€ YIIEPOHBIMU IJISI IPYTHX
OBICTPO KUBYILMX )KHUBBIX CYIIECTB, MOTYT 3aCTaBUTh JEPEBbs YBAAATh H YMUPATh U B HAIIEM HE3HAHHU U HEBEXKECTBE HX
MOTPEeOHOCTEH ISl KU3HU, MBI 3BOHHM MM TTIOXOPOHHBIM 3BOHOM. MBI TIepest IepeBbSIMH B OTPOMHBIA HEOTUIATHOM JONTY 32
UX MOTYaHUE, HeMpephIBHOE O0CITY)KUBAaHUE B CTOJIb MHOTHX 00AaCTsAX. XOTA YPE3BBIYAHHO YI3BUMEI OT HAIIMX rpadexe,
OHU TIO-BHINMOMY HE BBICTYMAFOT C IIPOTECTOM, U TIPH 3TOM OHHM HUKOTJa He OACTYIOT JUTsl YITy4IISHUS OIUIaThl UX YCJIOBHH, a
MIPOIOIDKAIOT W30 JHS B IEHB He JKaJiest CHII, YTOOBI 00eCIeYUTh HEOOXOIUMBIMHU CpecTBaMu Bce (popMel xxm3HU. Cpenu ux
MHOTHX (DYHKIUIA IepeBbs CTAOMITM3UPYIOT KJIMMaTa U JIECHOH MOKPOB OBLT Ooltee OOLIMPHBIM, YEM OH SIBIISIETCSI CETOHS, OHU
ObUTH OBl B COCTOSTHUH PACTIPEIENTUTh BOISHON Iap OY€Hb POBHOMEPHO Yepe3 aTMOchepy, TEM CaMbIM 00eCTIeurBast
paBHOMEPHOE pacIipeielieH e TerIa ¥ TeMIepaTyphl, Kak 00Cykaanoch B m1aBax 6 u 9. B3pocioe nepeBo Oyka, Hampumep, 10
7 000 000 nmuctbeB ¢ obieit miomanpo 1,47 ra s ucnapeHus.

OHH HE TOIBKO 00ECTICYHBAIOT BIIATOM 1 MUTATENFHBIMU BELIECTBAMH U3 Ooliee IITYOOKHX YPOBHEMH, HO TaKkKe IEePEBbs
CHIDKAIOT CKOPOCTB BETpa, CO3/1aBasi YOeXKHUIIe ISl Ipyrux GopM >KU3HU U MAJICHPKUX BHIOB pacTuUTeNbHOCTH. O0ecnednBaoT
KIJTBEM - TIOKPOBOM (JIydiiie Bcero B popMme CIMpaii) CHIDKAET KaK CKOPOCTh BeTpa U 00E3BOKMBAHKS TIOYBHI,

CO3JaHIE MHUKPOKIIMMATA, KOTOPBIE IIOMOTAOT MOYBE CYET MPEIOCTABICHHUS AOIOMHUTEIBHOTO IIeperHos (ryMmyca) v 3aiuThl
oT 3po3uH. J[eHCTBUTEIBHO JICCHOM MOKPOB MOMXKET BIHATH HA CKOPOCTH HUCMIAPEHHS HaJl 00pabaThiBacMOW 3eMIICH Ha LENbIX
30 merpoB mporuB BeTpa u 120 METPOB 110 BETPY, U KaHAICKHME UCCIIEMOBAHMS TOKA3alH, 4To (hepMbI MOKPHIThIEe HA 1/3
JIECHBIM MTOKPOBOM B BHJIC JKIIIBsSI - TIOKPOB (10sic) OoIiee MpOM3BOAUTENBHEL, YeM (PepMbl IKBUBAIICHTHOM IUIOMIA M, 1€ HET
HUKAKHX JIEPEBHEB BOOOIIIE.
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Korga mbl ;lymaem o marHuTax, Halle nepBoe U3obpaxeHue, Kak npaBuio n3
HeopraHn4ecKkoro, CAENaHHOro U3 MSTKOro Xenesa, rae MarHUTHble CUnoBble
TIVHUW BXOOST W BbIXOAAT Ha KOHLAX, (CEBEPHBIV U FOXXHBIN Nontoca),

a ypaBHOBeLLMBaIOT ce6s1 OT TOPLIOB CTEPXKHS B LIEHTpe

(pvic. 16.7). 3ameTnm, no crnoeam BukTopa Lay6eprepa, Aepeso, kak 1
CTEPXXHEBON MarHUT OPraHNYECKWiA, HaKkanIMBaeT CBOM CUIbl C GOKOB 1
BblOpackIBaeT Mx B BepTMKarbHOM nrockoctu. Puc. 16,8 ato

€ro NOSICHUTENbHbIN PUCYHOK, KOTOPbIV CXeMaTUYHO U30BpaxaeT 3To U
CpaBHUBAET HEOPraHW4Yeckne MarHuTbl / C OpraHU4eCcKMMM No ogHomy /
/.MpoTmBononoxHomy Pexumy paboTtel 6BuoMarHuToB o4eBUaHa.

Puc. 16.9, sicHee, rae HanpaBneHne ABWKEHNS] MarHUTHBIX CUMOBbIX

TIMHUIA OKPYXXaIOLLIMX PaHy CTanu runepbonmyeckomn

KOHYCOOBpa3HOoro anekTpomarHuta o603Ha4YeHbl CTpenkaMunuHnin. B
OTNINYMEe OT CTEPXKHEBOrO MarHuTa nokasaHo Ha puc. 16.7, cunosble

TNIMHUK, 30eCb DaKTUYECKN BBECTM KOHYC FOPU3OHTaNbLHO B BEPXHEN Gonee
LUNUHAPUYECKOM YacTu U MOXET He Buaenu, YTobbl 3apsiaa v paspsaa no
BepTvkanu. [1ga apyrux naobpaxerun, Il / n IV, Ha puc. 16,8 oTHocATCA
KECTECTBEHHbIM WUINW HEECTECTBEHHBIM NOTOKaM (DOPMUPYHOLLLEN SHEPTUM U
MX BUSIHWE POCTa, KOTopble ByayT paCMOTPEHHbI MO3XE.

Pwc 16.7
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Fig. 16.8 Magnetic flows:

I inorganic. II organic. III dislocated biomagnetic
a tree. IV healthy biomagnetic flow in a tree

Pwc 16.8

DTH 3alUTHBIE MOJOCHI TAK)KE 3aMaHUBAIOT B JIOBYIIKY yrIeKHCIbIH - ra3 (CO,), caMblii TSKENBINH U3 €CTECTBEHHBIX
aTMOC(EpHBIX Ta30B, KOTOPHIH IITaBHBIM 00pa30M HAaXOIATCS BCAMBIX HU3KHX YPOBHSX aTMOC(HEPHI, U ABISETCS OIXHAM U3
OCHOBHBIX HHI'PENEHTOB B mpornecce (orocuuTesa. bonsme CO, mpu npaBUIBHBIX YCIOBHSAX, TEM OONBIIE 30POBOTO
¢orocunTesa. M3 3T0ro CTaHOBUTCS OUEBUIHBIM, YTO YCTPAHEHNE CKOILICHHUS ICPEBLEB M )KUBBIX M3TOPOIEH MMy MOISIMH
OKaKeT CyIIECTBEHHOE BIMSHMS Ha YIIEPOX - HAIMYNE ra3a U TeM CaMbIM Ha IIPOU3BOJUTENHHOCT, KOTOpas OyIeT UMeTh
caMBble paJuKaIbHbIE JONTO-MIyIIre mocieacTBrs. Tak ske, Kak MBI JOJDKHBI IOYHTATh BOMY, Tak K€ MBI JJOJDKHBI IIOYUTATh

JCPEBbsA, KOTOPBIC, KaK 1 BOJIa, TAKXKE NAPYIOT HaAM KU3HU.



16.2 Buo-maznummnsle ceé-6a oepesa

B rnase 4 MbI O6C}OKHEUII/I CBA3b MCXKAY OHO-MarHeTH3MOM U HCBHTaHHGﬁ. I[epeBo - BaKHEHIITHIA IpUMEp 3TOrO, U B HEM,
KaXXCTCs, €CTh OIPEACIICHHAA KOPPEIAIUA MCXKIAY BBICOTOM K Pa3sHOBUAHOCTAMU IIOPOALI ACPCBA. CDOpMa, BHYTPCHHSA
CTPYKTypa U CpOK CJIy)K6I>I JaHHOIO ACPEBA, TAKIKE 3aBUCAT OT HCBUIUMOI'O ABYDKCHUS DHEPTHUH B €r0 €CTEeCTBEHHOMN cpene
00HTaHHUS U (l)OpMI/IpyeTCSI B pE3ybTare B3aPIMOI[eI710TBPIS[ TpaBUTAllUU U JICBUTAILIUH.



Puc 16.9 sexTpoMarHiTHbIC JIMHUK TUIIEPOOINIECKOr0 KOHYCa

0 4€M CBUCTEIBCTBYET BBOCXOAAMIAS CIIMPAJIb HA

, YTO YBEIIMUCHUEC HO,H’BeMHOﬁ CHJIBI CBSI3aHHO C BBICOTOH

Kazanocs Ob1
puc. 16.5. Hanpumep, ecitit gepeBo pacTeT B HIDKHHX IMIMPOTaX BOMM3M DKBATOPA MM HAXOAAIIMMICS B HA3KO JTEXKAIINX

obnacTsix, e MIOTHOCTh arMocdepbl OoNbLIe U AMHAMHYHOE BIKEHHE COOTBETCTBEHHO MeUIeHHee, (To ecTh Oonee



rapMOHHUYHO CTPYKTYpPHUPOBAHHbIE YHEPIUH 110 OTHOLICHUIO K ANHAMHYECKOH SHEPTHH), @ €CIIH OHU HE B TPOIINYECKOM JIECY,
BETKH, KaK IIPaBIIIO, OyIyT pacipocTpaHsITcs Ooliee TOPU30HTAIBHO, YeM BBEPXHHUE. DTH Pa3HOBHIHOCTHU MOPOJ IPEBECHHEI -
JIOTIBIIIE YKUBYIIHE JTUCTBEHHBIX IIOPO, TAKUX Kak OyK, Iy0, B3, U T.1., KOTOPBIX IIPOXOKUTEIFHOCTD KH3HU HAXOTHUTCS
mexay 200 n 300 net B orpakeHun Ooree IIIOTHOH JPUBHCHHE, MEHee JUHAMUYHBIM SHEPTeTHYECKOM MoNe U crnabee
BIIMSHUSI BOCXOJUALIEH crinpaiin sHepriu (MOABEMHO-BOCXO/ISIIAs CHIIA) aKTUBHOE y4acTHe B UX Ooiee HU3KOH BBHICOTHOM
cpene, ecTb OBUTH TEHACHIMH Ooree HaJeXKHBIMH.

ITo Mepe HamIero nepeMeIieHNs. B CTOPOHY Ooree BBICOKHX IMIMPOTAX, MIIM Ha OOIBIIYIO BBICOTY, MIIH KOMOHHAITHS STHX
JIBYX YCIIOBHH, TO I€pEBbsI MOCTENEHHO MPUHNMAIOT Pa3iIHYHYyI0, Oolee BepTUKAIBHYIO (DOpMY, OTpakast 3TOT HOTbeM
SHepreTHKU. HaunHas ¢ yBenmdeHneM CHII JIEBUTAINH, TIOCKOIBKY CHIIA TPAaBHTAIINHN OciabeBaeT ¢ BBICOTOH, YeM BBIIIE Cpesia
o0WTaHMS, TEM MEHBIIIE INIOTHOCTH aTMOC(ephI B OONbIIas AMHAMAYecKast KOMIIOHEHTa OKPYXKAIOIIETO YHEPTeTHIECKOro MO,
U TeM ObICTpee AMHAMHYECKOe JIBIDKEHHe. [ 11e mIoTHOCTH aTMOCc(epsl MEHBIIIEe BCETo, TeM 0ojiee BepTHUKAIBHEIE (DOPMBI
JIEPEBBEB COOTBETCTBYET Ooree OBICTPOMY BOCXOISIIIEMY ITOTOKY CIUJI JICBUTAIINH, JPEBECHHA MATYE U JKH3Hb JICPEBHEB
Kopoue (cocHa, ellb, IMCTBEHHHMIIA U eIb 00BIYHO CpeaHsis mpogonkuTenbHocTs ot 120-300 ser).

Kak u Bce pyrie opraHu3MBI, AEPEBbs TAKKE SIBIISIOTCS IPOXYKTaMHU YIEKTPOMATHUTHBIX CHII, HX Pa3IIHIHBIC (DOPMBI,
OTpaXAIOIIUH 0COOBIH OaTaHC MEXTy ABYMS IIPOTHBOOOPCTBYIONIMMHE CHIIaMHU. B 3TOM cirydae, 3aMeTHM, MBI He CBSI3aHBI C
Goree 0OmmIeH KOHIETIMEH YEKTPOMATHIUTHBIX CHII, CBI3aHHBIC C CETONHSNTHUMH TEXHUUECKAMH YCTPOHCTBAMH 1 MaIIMHAMY,
a ¢ OMOPIIEKTPIYECKIMH 1 OMOMAarHUTHBIMH YHEPTHSAMH, MTOCTIEIHHE TAKXKE OMHICHIBACTCS KaK JUAMAaTHUTHBIC X TAPMOHUYHO
CBsI3aHBIE C JIEBUTALIUEH.

B miare uepenoBanust IHS ¥ HOUH - KMBOH ITy/IbCALMK BIOXA U BBIXOAA 3€MJIU - 3TO BEIOPOCH (COpOC) HeMarepHaibHO#
SHEPTui 1100, BBEPX JHEM MM HOYBIO BHI3. DHEPTHH, KOTOPHIE JEPEBhs MONIOMAIOT CTBOIIOM TOPH30HTAIBHO, SBIAIOTCS
TeMH KeHIHamMH, ¢pykrurenamu (fructigenic) suepruu 1 OXHUBHUTEIbHbIE AHUMAIIUK TOTOKH PACIIPOCTPAHSIIOTCSI B CTOPOHBI
U B MIX HaHOOMbIIast HHTCHCUBHOCTD HETIOCPEACTBEHHO HAJ M HIDKE TIOBEPXHOCTH 3eMITH, OyIydH CTUMYITHPYeMOH
oruTonoTBOpsitomieii sueprueii ComHia, Kak onucaHo B miaBe 3. B ux B3anMoIeiicTBAM C CEMEHHOM 3CceHIMH (OpUTHHAIBHBIMU
cymHocTsiMu) COJHIA, HX MPEKHEE TOPH30HTAIBHOE PACTIONIOKEHHE H3MEHSIETCS M TPaHCHOpMHUpYeTCsl B BEpTHKAILHOES
MIONIOKEHNE B (PU3MYECKHUI IPOIIeCcC, MBI OOBIYHO OITUCHIBAEM KaK ""POCT", KOTOPBIH SIBISETCS MATEPHATIBHBIM PE3YIIETaTOM
HEBHUIUMbIX SHEPreTHYECKUX B3aUMOAEHCTBUI.

HemarepuansHble 3HEprUH, 3aMETHM, IPONO/DKAIOT CBOM BOCXOJSIINE M HU3XOAIINE ITyTH B O0llee TOHKHE (hOPMHI,
HMEIOIINE B HACTOAIIEE BPEMsI OUHIIEHBIMH OT HECKOMBKUX (DI3HIECKUX NIPUMECEH, KOTOPBIE COCTABIIIOT (PU3MUECKHI POCT.
B ux mogseme NeBUTAIMH, BOCXOXKICHHS 3TH SHEPTUH ITOAYMIIAIOT PA3INIHEIE BBICIINE PE30HAHCHI M SCCCHINH BEIIIECTB B
JepeBe, IPOU3BO/S KaueCTBEHHO NHEIE HCIIAPEHMS - HCIIAPEHHE C IePEBbEB YIIOMHHAIOTCS B 0OCYXKICHHIH OTHOTO
THAPOIOTHIECKOr0 IUKIA B Iase 9.

16.3 Tunwt oepeswves

JepeBbst MOTyT OBITH KITACCH()UIMPOBAHBI KAK IPABUIIO HA CeMb OCHOBHBIX Kareropuii (puc. 16.10). Ounu Moryt ObITh
MOJPA3/EIICHBI C TOYKU 3PEHHUS IIUPOTHI, BBICOTHI, SIBISIFOTCS JIM OHU CBETONOOMBBIMU (TPEOOBATEIBHBI K CBETY) HITH
TeHeMIOOUBBIMHE (TPeOOBATEIBHBI K TCHH) PA3HOBUIHOCTSIMH, IIEPBBIE C TOICTOM IPyOOii KOPO M MOCICAHNE C [IIAIKOH
TOHKOM KOpOﬁ, ! SIBJISIFOTCS JIM OHM JINCTBEHHBIX MJIM XBOMHBIX IopogaMu, MU POKOJIMCTBCHHBIC, XBOI\/'IHLIG, BCYHO3CJICHBIC U TaK
nanee.

IIpexxae, yeM MBI pacCMOTPHM JIEPEBBSI 1 MX POCT IO OTHOIICHHIO K BHIIIEYKa3aHHBIM KaTeropusM Ooree monpooHo,
BO3MOXKHO, OBUTO OBI 11e71€c000pa3Ho UMETh Oonee TITyOOKoe TTOHMMaHUe KOHKPETHOTO BKJIA/1a, KOTOPBI BHOCAT JIEPEBbS B
o0mryro okpykatomryto cpeny. Mol BozpMeM Harpumep 100 neTHee crapoe nepeBo, HeoOprdaiiHast IPOM3BOIUTEHHOCT,
Kotopas Obta paccuutana Bamsrepom laybeprepom B 1970-e ronsl OTHOCHTENBEHO CpeqHEl MPON3BOAUTEIEHOCTH K
€BPOIIEHCKIM BHIAM:

HepeBbsi MOryT 6bITb knaccudULMpoBaHbl B 3aBUCMMOCTUA OT CEMU OCHOBHbLIXTUMNOB.
OHu onpeaensAloTcs B 3HAYUTENbHOMW CTENEHU No:
LUMPOTE U MO BbICOTE HAA YPOBHEM MOpS.
(1) CBeTonto6uBLIe AepeBbA - TONCTbIE, Kak MPaBuUI10, rpy60oi KOpoMu.
(2) TeHunobuBbIe OepeBUbSA - TOHKME, KaK NpaBuUIo, rMaaKon KOPou.
(3) INlncTtBeHHbIe NopoAbl - TONICTOM U TOHKON KOPOMW.
(4) XBOWHDbIE - TONICTOM U TOHKON KOPOMW.
(5) XBoWHbIe (Be4HO3€eneHbIe) (B NONAPHbIX WUpoTax) (Ha 60MnblKX BbICOTax, B ropax)
O6Guwee pacnpocTpaHeHue *
(6) INNncTtBeHHbIe (Ce30HHbIE) (B cpeaHUX WwWupoTax) (Ha cpeaHun BbicoTax)
*3TK rpaHuLbl He Bceraa YeTko onpeaeneHsbl.
(7) Tponuueckui nec (Be4Ho3erneHbIN) (3KBaTOpUasrbHbIX LWMPOTaXx (Ha ManbiX BbICOTaXx)

Puc. 16.10 OcHoBHble TuMbl AepeBbEB

B xone cBoeit xu3ny, 100 netHee nepeso:
a) O6paboraio 1 HUKCHPOBAHHOIO KOIMYECTBA IMOKCH/IA YIIIEPOIa, CofleprKalerocst B 18 MUIuIHOHOB KyOH4YECKHUX METPOB
HPHUPOIHOro Bo3yxa B popmy okorto 2500 kr uncroro yriepona (C).



6) Doroxummnuecku mpeodpazosaio 9100 kr CO, u 3700 uucreiinrei H,0.
B) 3arnacio npuOIM3UTEIbHO OKOIO 23 MITH KWJIOTpaMM KaJlopHil. (TemiorBopHslii skBuBaneHT 3500 Kr KaMeHHOTO YyIvis)
r) Crenano 1OCTyITHBIME JUTS JIbIXaHHs YelloBeKa M sKMBOTHBIX 6600 kr MonekyisipHoro kucnopona (Oy).
1) IpronoseBast CHItbl TSHKECTH, BBITSIHYIO U3 CBOMX KOPHEH BILIOTH 710 CBOEit KOPOHBI M HCIIApHIIO B arMoc(epy He MeHee
2500 TOHH BOIEI,

Kaxxoe nepeBo, HOITOMY 3TO BOASHHASI KOJIOHKA U €CJIU TaKasi KOJIOHKA, KOTOpast IIOCTOSHHO TIOCTABJISIET | IOMOMHSET U
nepesapspkaeT arMoc(epy BOIOH, HCUE3HET HIIH COKPATHTHCS, TO 3TO KOIMYECTBO BOJBI HCKITIOUCHO U3 aTMOC(EpHL.
¢) Takum 0Opa3oM, yCTaHaBIMBAETCS MEXaHHYECKUI SKBUBAJICHT BBICOKOH TeMIIepaTyphbl PaBHBII TEIUIOTBOPHOI CIOCOOHOCTH
- xaymopuiHocTr 2500 KT yroms.
r) ITocraBuna 4jieHaM OTPEOUTENBCKOrO 00IIeCTBa KUCIOPOA, JocTatodHbiM Jutst 20 Jiet, 1 e€ Ipupo/ia TakoBa, 4To YeM
OonbIIe IepeBo PacTeT, TeM OONbIIe KUCIOPORA OHO IIPOU3BOJIHT.

BBuy ¢ TAKMMH TOCTIKEHHSIMH, KOTOPBIE B Oy/IyILlleM MOKHO OLIEHHTD, Ceidac 1epeBbsi LIEHSATh TOJIBKO 38 UX JIPEBECHHY?
IMpu cxurannn 100 mutpos 6er3uHa morpedisercs okoro 230 kr kucnopona. Takum o6pazom, moce moe3nxu moutu 30 000
kM (9,6 11/ 100 km), Tparurcs Beck kucnopon mpousseneHusiit 100 etaiM nepeBoM. BoxaeHne aBToMoOHIIs cpeHero
pasmepa 30 000 xm = 100 meT KUCIOPOTHOTO MIPOU3BOACTBA.

Eciiu yenoBek BBIOUPHT, WITH ABIIATE B TeueHue 3 setT, win ckedb 400 mutpos (ocBerieHHO HedTH) OeH3uHA

wi MazyTa Juist ororuteHst, win 400 kr yrrs, To TpeOyercest 1 ToHHA KHCIOpoa IIPON3BEIEHHOTO B TIporecce GpoTocHHTe3a.
1 Tonna O, = comepxuthes O, B 3620 M° Bo3ayxa (+15 C ° mpu 1 atm)

ITpomsBoxncTBo PotocuHTe30M 1 TOHHBI KHCIOpPOAA TPEOYeTCs:
a) Coznmanue 0,935 torusr CgH; ,0¢ (yriteBomos),
6) Taxoit mporiece Tpedyer 1,37 Toru CO, (yrrekucnoro — rasa (ymiepoasoro-rasa)) u 0,56 touu H,0O (Bozsr)
B) Ucnapenns 230 - 930 toun H,0O
r) Duepruu Cera, pasroii 527x10° ksanTos (V = 440x10"), kotopas npencrapmser 3.52 MITHOHA KHIOKATOPHIL.
[Banbrep 1llay6eprep]

He HemaneHbKHe MPOLECChl Hy)KHBI JUIS JOCTIDKEHHs!, KOTOPBIE TPU BCEM JKEJIAHHU HE MPECTaBUTh!

16.4 /lepesvsa - 3epkana Ceema

BripaskeHue sHepTu, BIUSHIE CBETa Ha POCT, €CTh IBE OCHOBHBIE (DYHKIIMH BO-TIEPBBIX, 3TO YACTHYHO OIPEICISIeT
CTPYKTYpPY IPEBECHHBI U, BO-BTOPBIX, 3TO BIMSET HA (POPMY M XapaKTep caMoro JIepeBa, B 3aBUCHMOCTH OT TOTO, TEHETIOOMBEIE
WJIA CBETJIONIOOMBBIC BUJIbI, KXK/IBIH M3 KOTOPBIX TAKXKE CBS3aHBI C IIUPOTOI U BBICOTOM, KaK MOKa3aHo Ha puc. 16.6.

HesaBucumo ¢ kakux 1mop Mbl HaOromaeM, 4to B [Ipupone, ecTh oTpaxkeHne MPOIyKTa ONpeAeeHHON (OpMBI SJHEPTH,
JIEPEBbSI TAKOKE SBITIOTCS 3€PKAJIOM MTOKa3bIBAIOIIEM KaueCTBO CBETA, KOTOPHIH Ma/lacT B X €CTECTBEHHOH cpele OOUTaHUSL.
Maito Toro, 4To UX pa3IUYHEIE [IBETA OTPAXKAIOT T€ YACTOTHI CBETA BPEIHbIE sl HHX, H, CIIEIOBATENHHO, HE MONIOMIAI0TCS
(OTTAIKMBAIOTCS), @, KAK MPABHJIO, TJIE MMAJAFONINI CBET UMEET OOIBIYIO OO BEICOKOYACTOTHBIX, BHICOKAS - SHEPICTHKA,
VIBTPa(HOIETOBEIA CBET, IPYTMMH CIIOBAMH €CIIH JKECTKHI CBET, ApeBecHHa Msrkas. 11 Hao0opot, TaMm, rae Gonbiie
rpeoOnagaeT HU3KKE - YaCTOThI, HU3KAs - DHEPIeTHKA, HHPpPAKPACHBIE YACTOTHI, MSATKHUI CBET, JPEBECHHA TBEPAsL.

DTO MBI MOXXEM HAOJIOIATh U OYECHB SIBHO B POIHBIX JPEBECHBIX MOPOaX ABCTpalIUH, U3BECTHBIC CBOCH TBEpIOCTh. M3-
3a HaKJIOHA 3€MHOM OCH K TIOCKOCTH SKINITHKH (0K01mo 23 ° 27 ™), 9KCIIEHTPUCHTET OPOUTHI H TIOTIOKEHHE ABCTPATHH
na Tpormke Kozepora B 10)KHOM TOIyIIapyH, B iepurenun (korma 3emist Haxomurest ommke Beero kK CONHITY - B STHBapeE),
MHTEHCHBHOCTH HH(Pa-KPACHOTO CBET caMasi OonbInasi, ABCTpaHs NEPeKUBAET CBOHM pas3rap Jiera. JTa MHTEHCHBHOCTh
JaTbHEHIIEM JTONIOJTHEHA TOMOTHUTEIBHBIM HH(PPAKPACHBIM H3IydeHUEM B PE3yIbTaTe HarpeBa MOBEPXHOCTH 3eMIIH B
ABCTpaJHu -..ITyCTBIHA. ABCTpaJINsl, Ha PSAY C APYTHMH CTPaHaMH B F0OKHOM TONYIIAPHH, TI09TOMY HOIBEPTaroTCs Oomee
MHTEHCHBHOMY HH()PAKpacCHOMY CBETY, YeM MX KOJUIETH Ha CeBEPE CTPaHbI, KOTOPBIE HCIIBITHIBAIOT O0NIee YMEPEHHBIE YCIOBHSL.

Tam, Kak TPENCTaBIsIeTCs 31ECh, €CTh, Ka3aJI0Ch Obl, aHOMaNBHBIN 3P dekT. B HalleM MOHUMAaHUU CBETA, MBI OOBIYHO
OrpaHMYMBAEM Hallle BOCIPHUSTHE CEMbIO OCHOBHBIMH L[BETAMH BHIMIMOT'O CIIEKTPa, KOTOPHIH HE BKIIIOYAET B
ce0st TIONHBIH CreKTp (OKTaBy) C TOYKM 3PEHHS YaCTOT, TOAHMMAACh BBEPX, KaK 3TO IMPOMCXOINUT OT JUTHHBI BOMHEI 740-

390 nanomerpos (kM = 1 /1, 000, 000, 000 merpos) i gactors: 4,3 - 7,5 x 10™ rukioB B cexyrmy (CPS) wmiu repir (')
[8,6 x 10 cps Gyner npencTaBIATh MOMHEI criekTp (okTaBy)]. MBI He MOKeM BOCIIPHHIMATB BECh CIIEKTp (OKTaBy), B
KOTOPOTOM CBET MPOSBISETCS, TOTOMY UTO Hallla YyBCTBUTEIBHOCTD IJ1a3 MPUCIIOCO0IEHA TOIBKO K CBETOBBIM

4acToTaM JISKAIIUMUA MEXKIY KPacHbIM U (UONETOBBIM. Y Hac HET MOHMMAHUS MOTHOTO CBETOBOTO CIIEKTPA, JIEKAIIETro
MEXIy (GHONTETOBBIM U 00Jiee BEICOKMM CIIEKTPOM KPACHOTO, O KOTOPOM ITYEIBI, 1 HEKOTOPBIE IPYTUE )KUBOTHBIE U HACEKOMBIX,
Ka)keTcs, B Kypce (3HaroT).

C TOYKH 3pEHHsSI CAMHX YacTOT, TJIE-TO BBILIE (PHOIETOBOTO, HIKHUIT CIIeKTp (OKTaBa) COCTOMT U3 MH(PA - KPACHOM
30HbI. Kora Be cucTeMbl HAXOmATCs B CIIEKTpe (OKTaBE) OTHOLICHUH, [BE MYy3bIKAJIbHBIC CTPYHBI, HAIPUMEP, OHU HAXOMATCS
BIIPSMOM PE30HAHCHOM OTHOLICHHH U TIepenada YHEPTHU MeX/Ty HUMH OecTipensTcTBeHHa. [I0CKOIbKy MX BUOPALOHHBIE
MOZIENY MPAKTHYECKH HICHTHYHBI [I03TOMY OHH BBI3BIBAIOT MPAKTHYECKU UACHTUYHBIC (POPMBI M CTPYKTYPHI (cM. puc. 3.3 c1p.
43). Taxk rme - HUOyIb B YaCTOTHOM CIEKTpEe HH(PAKPACHBIX YACTOT MOT'YT OBITH B TIPSIMOM CIIEKTpe (OKTaBe) OTHOIIEHHH C
yIBTpaHONEeTOBBIMU YacToTaMt. Tak, B HEKOTOPHIX Jiecax, Ha 9KBAaTOpe, HAlpUMep, HEKOTOPhIE TIOPOIBI IPEBECUHB], TAKNE
Kak 0ayb3a, IMEIOT MATKYIO APEBECHHY U3 BCEX. ITO TOBOPHT O TOM, UTO JIeC — KAYECTBEHHBIH - OIpeeseH e YacTOThI
OTPAXKaeT, U TIIe JUCTBEHHBIE ITOPOBI CO3AAI0OTCS ¥ BHOBD -BCTYNAIOT B PE30HAHCHBIE YCIOBHSIX /IS TeHEPAIUU YaCTOT MATKOH



JAPCBCCUHDBI, XOTs OOAWH TTOJTHBIN CIICKTP (OKTaBa) HIDKE, TIOTOMY 4TO HpO6KOBO€ JACPEBO - SABJIACTCA Habolee MATKOM
I[peBeCPITHOﬁ, YEM MSATKHNE HOPMaAJIbHBIC XBOMHBIC TIOpOABI.

KpOMe TOro, HOBBIH IBET y pOCTeHI/Iﬁ MHOI'iX BH/JI0B aBCTpaIIPIfICKOﬁ APEBECHUHBI UMCCT CBO€O6pa3HBIﬁ OTTCHOK,
COCTOﬂHH/Iﬁ 13 CMECHU KPACHOTO, ¢)HOJI€TOBOI‘O 1 CUHECTO, OTpaXxas HeO6XOZ[I/IMOCTL MPOTUBOCTOATH IIOTCHIIMAJIBHO OITACHOMY
MIPOHHUKHOBCHUIO 3THUX PA3JIMYHBIX YAaCTOT CBETA. B EBpone, C I[pyI‘Oﬁ CTOPOHBI, TAC YCJIOBHS OCBCHICHU COBEPIICHHO APYTrUe,
C HCKOTOPBIMH UCKITIOYCHUSIMHU (Haan/IMep, Kak Me,Z[HBIﬁ - 6yK), caMbIH MOJ'IOI[Oﬁ CTBOJI CBE€TIIO-3CJICHOI'O LIBETA.

I[JISI CaMuX NEPCBLEB U UX CBA3b C PAa3JIMIHBIMU 30HAMH CBCTA, PACIIOIOKCHHOTIO CUHCTO - }UIBTpaq)HOHCTOBOﬁ 30HC
BBICOKOH - OHEPreTUKH, BBICOKHNEC -"JKeCTKHe" 4acTOTEI N3J1y4€HUsA, CBA3AHHBIC KaK C BBICOTOM K meOTOﬁ, Y€M HIDKE INPOTa,
TEM BBIIIIC BBICOTA, Hao60porr. To €CTh, Ta Pa3HOBUIHOCTH XBOHHBIX opoAd, TaKMe€ Kak COCHA, B OCHOBHOM HaXOISTCS Ha
HHU3KHUX BBICOTAX B BBICOKHMX IMUPOTaX U HA OONBIINX BEICOTAX B HU3KHX mpoTax. Hao60porr JIMCTBCHHBIC ITOPOABI
JCPEBHEB, 3a HEKOTOPBIM MCKIFOYEHUEM, KAaK IIPAaBUIIO, MOXKXHO HaWTH HAa MaJIbIX BEICOTAX B HU3KUX mporax (6aCC€ﬁH
AMa30HKH B TPOIMYECKOI0 neca) M OT HU3KOH J0 Cpe,[[Heﬁ BBICOTBI OT HUIITHUX OO0 CPEAHUX IMUPOTaAX.



hydrophebic tail region
9]
a
(S ]

Fig. 16.11 The structure of chlorophyill

Puc 16.11

C;‘OO‘

GHa
e <
C\C,//C\ P

Fig. 16.12
Pucl6.12

VABTpadHONeTOBEIH, KOPOTKOBOTHOBBIH 'KECTKHIT" CBET MMeeT OoJiee BEICOKOE ColiepKaHMe YHEPruH, U Oomee OBICTpoe
JMHAMIYHOE ABIDKEHHE U CIIMPAJICBUIHOTO ABIDKEHMS CBETA, caM I10 cebe MMeeT MeHBIIHI pafgnyc, Oomee KOpoTKHit
TIEPUOI. 210 TOBOPUT O TOM, YTO, KaK pE3YyIbTaT 3TOI0, OobIast JUHaAMWYHAasA )XU3Hb - MPOIIECCAa B TAKUX 30HAX JTOJKHA
TIIPONCXOOUTH Oonee 6BICTpI>IMI/I TEMIIaMH, Ooiee Toro BBICOKYIO - BBICOTY NE€PEBBEB, TAKUX KaK €]1b, UMCIOT OTHOCUTEIIBHO
Majioe BpeMs ’KU3HH 110 CPAaBHEHHIO ¢ HEKOTOPBIMHU U3 JICTBEHHBIX MOPOJ, HanpuMep OyKu U TyObl. DTH BBICOKHE -




BBICOYCHHBIC ACPECBbS HACTO BEUHO3CIICHBIC U IPEBCCHUHA Y HUX MSTKas. B HpOTPIBOHOJIO)KHOﬁ 30HC CBCTA, Ha YPOBHC
MOps WIK B HU3KUX NINPOTAX, A€ JJIMHHA BOJIHBI - JUIMHAQA, HU3KAas - IO DHEPTCTHUKE, HU3Kas - 4aCTOTa, «MSITKUI» CBET
npeo6nanaeT APEBECHUHA TBEPABIX MOPOA U ACPCBbA 0OBIYHO JAOJIbIIC )KUBYT.

16.5 @omocunmes

Cox 00s13aH cBoeMy oabeMy (IPUIMBY) U CHIDKEHHIO (OTIIMBY), KaK MPUIKMBBI M OTIMBBI, NpUTsDKeHNI0 CoHIA U
Jlynsl. IHOT1@ BITMSIHUE 9TUX CBETIUT ISHCTBYIOT B YHUCOH (COBMECTHO, COINIACOBAHHO), B APYTHX CIIy4asiX B IPOTUBOCTOSHUH
(paccortacoBanHO). DTi KoebaHus HIYT CBEPXY BHU3 M 0OPAaTHO COOTBETCTBYIOT KOHLEHIIMU HHb JABIDKCHHUE BHYTPU U
JIBIDKCHUSI HAPYXKH STH M UX TPAaHUYHBIX YCIOBUSX MCTOIICHUS, YMEHBIICHHUS. To €CTh, Kora KOMOMHHUPOBAHHBIC CHIIBI TSHYT
BHI3, Korna ConHne u JIyHa JOCTHTaloT KpaHKX MPEJIEOB CBOCTO ACHCTBUSA, KaK U (PU3MUECKHIl Ipenell BHYTPEHHETO
JIBIXaHHS, UX BIUSHAE ocllabeBaeT. 3aTeM OHO CMEHSETCS Ha IIPOTUBOIIONIOKHOE B 3aBHCHMOCTH OT MIX KOMOMHHPOBAHHBIX CHII
TSHYIIMX BBEPX, CUJIA YBEIMYMUBACTCS, ITOKA €€ BIaCTh HE JOCTUIHUT BBICIIEH TOUKH. (ITPees IbIXaHHs HalPAaBICHHOTO
HapyXy - BBIJIOX).

Ipupona neficTByeT depe3 MylbCaluy, IIOCPSACTBOM BIOXa M BBII0XA. Korga ConHIIe BCTaeT, TO COKa, HAIIOTHEHBIH
MHKpPOJIEMEHTAaMH U Ta3aMH, BBITIHYTBIH U3-32 SHEPTUYHON CTUMYISIIAN WM HH(OPMAIUH, OT MPUOBIBAOIIETO BIIMSHUS
CorHna B 1eNsX JadbHeHIero nporecca (poTocHHTe3a MyTeM MPEOCTaBICHNUS TONE3HbIX MHKPOIIEMEHTOB U T. 1.
DOTOCHHTE3, 3aMETHM, TECHO CBSI3aH C KOIMYECTBOM IIPOU3BOICTBA U Ka4eCTBOM OcBelleHHOCTH. Korna ypoBeHb cBeTa nmagaer
WITH OTCYTCTCYeT MOHBIHN CIIEKTp CBETa M3-3a 3arPSA3HEHUS aTMOc(ephl, TO POCT, (POTOCHHTE3 U CO3AaHNe XI0podua
YMEHBIIaeTcs, ¥ MEHBIIIE KHCIOpo/a IIpeoOpasyeTcs U BEIOPACkIBaeTCS B aTMochepy.

Ipu dorocurTE3e ONMpENENeHHas YaCTh BBEPX TEKyIIeH BONBI MITH COKa MPEBPAIAETCS B YITIEBOIBI, OCTABIIYIOCST
BOJy JIEPEBO UCHONB3yeT I HCIapeHue U oxnaxkaeHns. OxiIaxeHue - 3TO MPOIece SHePTeTHIECKOH KOHIIEHTPAIINH HIIH
YIUIOTHEHHMS (= HATSHKEHHs1), KOTOPOe HE MMEET HUYEro OOIIEero ¢ TEXHUYECKUM, TePMOJMHAMHUYECKUM HerapeHneM. B camoit
npocreimmet Gpopme POTOCHHTETHUESCKUX PEaKIIHH, TIe MONEKYIIPHBIN KHCIOPOJ] BEICBOOOXKIAeTCS ISl ABIXaHUS JIFoAeit 1
JKUBOTHBIX, IPOHCXOHT CISAYIOIIIM 00pa3oM: -

(1) Carbon-dioxide (CO:) + Water (H20) + LIGHT = Photosynthesis + O 3

in this way carbon-dioxide and hydrogen combine and molecular oxygen is released as is shown
by the upward pointing arrow.

(2) COz + H20 ——> CH20 (theoretical carbohydrate) + Oz T
(CsH120s = glucose = the simplest form of carbohydrate.)

C 1OMOIIBI0 MOIIHEIX CBSI3€l MOJIEKYIIBI BOIBI, B Ooitee paHeM 0OCy:KIEeHHE dIISKTPOIN3a B I1aBe 8, KaKeTcs, CKopee
BCET0, 3/1€Ch, YTO MOJIEKYJa YIIIEKHCIIOTO Ta3a, KOTOpasi OTIYCKaeT CBOM MOJIEKYIIBI KHCIOPOAa, HO HE MOJIEKYIIBI
BOJIBI ¢€ SIMHCTBEHHBII aToM KUCIopoza. biaromapst 5ToMy mporieccy, B IPOTHBHOM Citydae upe3mepHoro konmuuectsa CO, u
O, puKCHPYIOTCS KaK B KPATKOCPOIHOM U AOITOCPOYHON MEPCIEKTUBE, TAK YTO MPABUIIBHBIC POMOPIIHH MKy Ta3aMH,
armocepa Brimodaer CO, (0,3%), xucnopon (20,95%), asora (78,08%) u 6naroponusie (nueprabie) rassi (0,93%),
COXPaHSIIOTCS. Bee JKUBBIE CHCTEMBI, TAKHM 00pa3oM, MOKHO PacCMATPUBATH KaK SHEPTUI0 MYCOPHBIX Kyd U OYHUCTHBIC
coopyxenust [Ipuporsl, 4epe3 KOTOpbIe HU OIMH 3IEMEHT He MOXKET OCTAaBAThCS BO BPEIAHOM M30BITKE M MTEPEIO3UPOBKE.
DOTOCHHTE3 KaK MPOLECC, TECHO CBSA3aHHBIH C IPOM3BOACTBOM XJIOpodiLia. Eciiu Mbl M3yduM MOICKYISIPHYIO CTPYKTYPY
xopoduia Ha prc. 16.11°, koTopast sBIsETCS TIABHOM MOTEKYIOH OTBEUAIOIIEH 3a 3eTEHbIH IBET PACTHTETBHOCTH, MBI
BHJIM, YTO OHA COCTOMT U3 137 aToMOB M B IIEHTPE KOJbIa U3 a30Ta eCTh onuH aroM Maruus (Mg). Tlpu
(hoTOCHHTE3€E ONOKUTEIBHO 3aPsHKCHHBIN aTOM MArHUsI, CaMo PO MOJIEKYIIBI Xiopodusuia, koHtakrupyeT ¢ Boxoit (H,0)
u yrnekucibiM razoM (CO,), uepes MoseKybl XJI0po(hHiLIa KOTOPbIe CHaYaaa MOTYT BOSHUKHYTh B KAYECTBE MOIICKYI
xopoduinta. OKpyKeHHbIH 1ermoukoii u3 4 atomos azora (N), aToM Maraust SBJISIETCS [APEM MOJIEKYIIBI XJIOPO(UILIa, KOTOPHI
B JIOMOJIHEHHE COIEPXKUT B accoprumente atombl yriepoaa (C), Bonopona (H) u kucnopona (O) ,uto B 0bmeit
CIIO)KHOCTH He MeHee 137 atoMoB.

HuTepecHo orMeTHTh, 4To 137 SBISETCSA MPOCTHIM YUCIOM, TO €CTh YHCIIO JCTUTCS TOIHKO Ha caMo Ha ceOs wiu Ha 1.
Xopodusut, TakuM 00pa3oM, O4eHb CTAOMIIbHASL YCTOMYIHNBAsT MOJICKYJIa, COXPAHSISI IIPOYHOCTD, KaK M B HECITUMOCTH [IPOCTOTO
YKCIIa, M 3TO IPABUIIBHO, TOCKOIBKY, KaK (DYHIAMEHTAIBHBIH CTPOUTENBHBIN OIOK PACTUTEIBHOCTH, OHA - SIBJISIETCS OHUM
W3 CYLLIECTBEHHBIX OCHOBAHUH [T )KM3HU Ha 3Tol miaHere. KpoBb denoBeka, B paBHOM CTENIEHH )KU3HEHHAs — Japyrolas
JKHIKOCTh, HIMEET aHAJIOTUYHYIO [[CHTPAIBHYIO MOJICKYISIPHYIO CTPYKTYpY; HO B LICHTPE €€ a30THOTO KONbI[a Ha
puc. 16.12 mmeercs 5 atom xenesa (Fe) (Takke mokazaHHO B KPY)KKE) BMECTO MarHus. MI3BecTHas Kak TEMOITOOHH, 3TO
AKTUBHAsI YaCTh KPOBH )KUBOTHBIX U BBIIIOJHSCT Ty JKE CaMyk0 (DYHKIMIO Y )KHBOTHBIX, KAK U XJIOPO(HILT B PACTCHUSX.
JleficTBUTENBHO, B XO/I€ IKCIIEPHMEHTA, IIPOBEACHHOIO Ha KPHICAX, HX KPOBb OBLIA 3aMCHCHA JKHIKUM XJIOPO(HUILIOM, i OHU
HE TI0KAa3aJIi HUKAKKX [IPU3HAKOB JIHOO MAHUKU WK OONE3HH, a IPOIODKAMH JKHUTh AANBIIE, KAK OyITO HIYEro HE CIIyIUIOCh.
Ecnu MbI Terepb MOAPOOHO OCTAHOBMMCS HA (DOTOCHHTETHYECKHMX PEAKIHAX BBIIIC, B TOM YHCIIC KIIFOUCBBIM aTOMOM MArHUs,
He Oepst BO BHUMAHUS B JAHHBIA MOMEHT JAPYTHe SJIEMCHTBI B MOJICKYJIE XJIOPO(HILIA, TO MO CYIIECTBY, IPOMCXOIUT
CIIEyFoIIee!




(3) Mg+H0+CO: + plus LIGHT = Chloraphyll + O, T
(green pigment + )
(molecular oxygen)

With the same elements in (3) above thare two further reactions, however, both equally important
in their final product:
{4) Mg+H.O+CO; — minus LIGHT ~ MgCOa+H: T

(magnesium carbonate )
(+ molecular hydrogen)

or {(5) Mg+H.CO: [carbonic acid] — minus LIGHT ———= MgCOa+H. T
(magnesium carbonate )
(+ molecular hydrogen)

B nocneHux 1Byx XumMudeckux peakuusix (4) u (5) maruuit Moxer 6b1Tb 3amMeHeH KaibieM (Ca), KOTOpbIi MPON3BOANT KapOOHAT KaJbIHs
(CaCO3) BMecTO KapOOHATa MarHMsI, HO C TEM XK€ BBIILYCKOM MOJICKYJISIPHOIO BOZOPO/a. DTH [[BE OYTH OJANHAKOBBIC, HO BCE K€ Pa3HBIC
komOuHauuu maraus, CO, u HyO SBISFOTCS NPEINOChUIKaMHU JIIs IBYX OCHOBHBIX (hOpPM HOCHTENEH KHU3HH, @ UMEHHO BOJIBI I ()OTOCHHTE3a
(co3panne xopoduiuia 1 yriaesonos). OfHa W3 HUX HPOUCXOIUT B30OHE AHEBHOIO CBeTa (BUAMMBIN MHUD), @ Jpyras B 30HE TeMHOTHI (HEBHANMBIH
MHp). B 30mHe JTHA, Oz BBIITYCKAC€TCA U 06].[166 KOJMYECTBO KUCIOpOAa YBEINIUBACTCA, TOrJa KaK B HOYHOM 30HE, BBLACIICHUS BOAOPOJa 3aHUMAET
JIMUPYOIIEEC MECTO, MTPUBOAS K BO3POKACHUIO BOJABI YEPE3 €TI0 KOM6I/IH8.I_II/II/I (coquaHne) C KUCIIOPOAOM.

16.6 HHouemy pocm npoucxooum na Koneunocmax (Konuuxax) éemox

UYToOBI IPOSICHUTE ATOT MPOIIECC, AaBaiTe KPATKO MEPECMOTPUM JBMKSHUS JOXKIeBOI Boabl. Korna qox b mamaet, kaxmaast
Karwisi IpeJIcTaBisieT co00i cKorieHue 1 artoMepanuio 6 moekyn H,O. ViMes M onoXXuTeNbHBIA 1 OTPULATENBHBIN 3apsiIbl
Y CTaB KOJUISKTUBHO Ooiiee MacCHBHEE, TO €CTh OONbIIIe MaTepuaia B OaiaHce MaTepUs-dHEPTHsl, MX MPOUCXOXKICHUE, KaK
JIUIIONbHAST MOJIEKYJIa, KOTOpasi OHOBPEMEHHO KPYKHTHCS CIUPAIIBIO TI0 OPOHTE BAONB MX MYTH, ¥ BPaIIaeTcsi BOKPYT CBOCH
OCH H pacChUIaeT CBOM BHYTPEHHE CHJIBI B IPOCTPAHCTBO, 3TH KAILTH IOKIS YK€ HE B COCTOSHUN YaCTHYHO TIaBaTh B
SHEPIeTHYECKOE TI0JIE, TIIE IPOU30ILI0 00beqrHeHre (arperays) v maaloT Ha 3€MITIO.

Ha ux Hu3X0[sIIeM BpallleHnH OHH HE TOJIBKO MOIIOMIAI0T Ooibliee U OONbIIee KOTHIECTBO aTMOC(EPHOr0 KUCIOPO/a,
a30Ta U Jpyrue MPHUCYTCTBYIOLINE - T'a3bl, HO B TO e BpeMsI TeHEPHPYIOT Bce Ooee MHTEHCHBHEE OHOAIICKTPUIECKOS
1 OuoMarHuTHOE TIONst. Takum 00pa3oM, OHU 3apsHKEHBI (HaIEIICHBI) ONPEICIICHHON HAPSDKEHHOCTH (SKH3HCHHBIM
HOTEHLMAJIOM, OHOAIIEKTHYECTBOM), KOTOPBIN B KOHEYHOM cUeTe, "oTaaeTcs” pacTeHHsIM, Ha KOTOpbIe OHH
nanaroT. Korga kucimopon u Apyrux rassl, TAKAM 00pa3oM COOMPAIOTCS M KOHLEHTPUPYIOTCS JIETAT 0 3€MIIH WIIH MaJaroT Ha
CTPYKTYpy JICTa, OHH ITOIIOMIAIOTCS M BMECTE ¢ HAKOTUICHHOW 3HAYNTENBbHON SHEpTrHel, MPOBOLUPYIOT MTOBBIIICHHYIO
AKTHBHOCTH BO BCEX IpoIieccax mpeodp3oBanus (Tpanchopmanum) U pocra. IMEHHO [O3TOMY POCT PaCTEHHI pearnpyer ¢
ropaszo OOombIIei )KU3HECTIOCOOHOCTRIO W aKTHBHOCTEIO ITOCIIE TIPOXOKACHHS 0K, YeM TPaTUIIMOHHBIMHU CHCTEMaMU
OpOILEHHS, B KOTOPHIX pacIbUICHHAS BOA MPOJIETAET PACCTOSHUE 3HAYUTEIHHO KOPOUE IO CPABHEHHIO C KOTOPBIM TPOJIETAIOT
KaITi I0KIs, @ CIIeOBATEeIbHO, Takasl BOJIAa HE MeeT BOSMOKHOCTH TOJIE3HO BO3ICHCTBOBATH, O0Iee BEICOKUM
HeMaTepHaIbHBIMHI SHeprusiMu ColHIa, MpucyTeTByfomux Ha Beicote 4000 meTpos.

Korna noxmeBast Bofa [OCTUraeT 3eMITH C OJIOKUTEIBHBIM TEMIIEPAaTYPHBIM TPAJNCHTOM, OHA IIPOHUKACT B TIOUBY.
IMeper3ObITOK KUCIOPO/a MOCTEICHHO MOMIONIASTCS M PACCEHBACTCS B OKPYXKAFOIIYIO [TOYBY, IEPBOHAYAIIBHO /TSI AKTHBALHN
(yHKIME TyMyca i MUKPOOPTaHU3MOB, AKTUBHBIC B BEPXHHX CIIOSX [TOYBBI. DTa aKTUBHOCTH YMEHBIIACTCS TIOCKOIBKY
JIOX/IeBast BOJA IPOHUKACT IIyO)Ke B HIDKHUE CJIOW M MOCTEIICHHO M30aBIseTCsl OT M30BITKA KUCIOPO/a, TaK KaK OHA
nocreneHHo octhiBaet npu +4 C ° Touka anomanuu. Byaydu MOYTH NOMHOCTHIO BBIBEICHHBIM (MCKIFOUCHHBIM) U3 BOJIBI IIPH
9TOH TeMIepaType, OCTATOYHBIA CBOOOMHBIN KUCIOPO BCTPEYAETCsl CO CBOOOIHBIM BOTOPOIOM, KOTOPHIi OBLIT BBHIIYIICH B
obbenunenue win maraust (MQ) win kansuwst (Ca) ¢ yrmekucnsim razom (CO,) u Bomoit (H,0), dopmupoBanue win Maraus -
WITH KaJIbIHs - KAPOOHOB, KaJbIHMH SBISIETCS B3aMMO3aMEHSICMBIM ¢ MaraueM B peakim (4) u (5) Bbirie.

U3-3a mpoxI1aioii TeMIiepaTypbl OKPYXKAFOIIEH CPe/bl, KUCIOPO HAXOAUTHCS B CBOEM CAMOM MACCHBHOM COCTOSIHUH H,
CIICIOBATENBHO, JICTKO CBSI3BIBACTCS ¢ BOgoponoM. O6pa3yroTcest HOBbIe MONeKyibl Bojibl - H,O - B pesynbrare, 10 eCTh
poXxIaeTcs u co3maercs Boma. M3 dero ciemyer, 9To KOIMHYEeCTBO JOCTYITHOM BOIBI HE TIOCTOSIHHO!

Eute pas, 310 uncras Boa, He3arpsi3HEeHHas TFOOBIMHU JIPYTAMH BEIECTBAMU HITH HHIPEAUCHTaMU. PoXXIeHHas TIpH
TEMIIEPaTyPHBIX YCIOBHsX 0KoiO +4 ° C (ypOBeHB CaMoii BBICOKOI IUIOTHOCTH YHEPTUH M TAaK HA3bIBAEMAasl TOYKA AaHOMAJIHH),
9TO FOHAsI, He3perasi (HeCOBEPIICHHOIETHSIST) BO/IA, KOTOPas HMEET BCE MPU3HAKU HEHACHITHON MOJOACIKH, HAYHHACT
MOJHUMATBCS BBEPX YEPE3 Pas3iIMyHbIC YIHEPTHHU - TOPU30HTHI (Hanboee TOHKO AuddepeHIMPOBAHHbIC TEMIIEPATYPHBIC CIIOH),
HaKaruIuBas Bce OoIbIiie 1 O0bIe HHPOPMALINK B BUJIC APYTUX YIHEPTETHICCKUX CHCTEM M PE30HAHCOB.

TocKOMbKy MOMHAMACTCST MEJICHHO, OHA MIOCTCIICHHO HAYWHACT HArPEBAThCsl, PACTBOPSIS BCE OOMbIIE U OObIIe
MHHEPAIIOB, CONei U HH()OPMAIHIO - SIIEMEHTOB Ha cBoeM myTH. OHa CTAHOBUTHCS HOHU3MPOBAHHOM B 9TOM IIPOLIECCE
Y [IPUXOIHT B COCTOSIHKE, IPH KOTOPOM OHA MOXKET OBITh BTSIHYTa PACTCHUSAMH M MX MUKpoopranmsmamu. Conb, HapuMmep,
pacmamaercs Ha 1Be cocrapstiorue eé xiopa (Cl) u marpust (Na), KoTopsle pa3BMBAIOT OTPHIATEIBHBIE M TIOTIOKUTETBHBIE
3apsijibl, COOTBETCTBEHHO. /I3 Tak Ha3bIBAEMOr0 "HEOPraHUYECKOr0'"" BEIIECTBA, CO3AIOTCS JIBE TOJSPHOCTH KHU3HH. be3 aTnx
3apsiI0B, OHHU TEIEPh PA3ICIICHBI, HIEMEHTHI HE MOTYT COYETATHCS C APYTUMH MOJIOKUTENBHO HIIH OTPULIATEIBHO
3apsKEHHBIMH BelecTBaMu. Eciiu Obl HEOOXOAMMOE MEKTPUUECKOE PUTSKEHUE OTCYTCTBOBAIIO Obl, HE ObLIO ObI BOOOIIE HU
KaKHAX COEOUHEHUH.

Bopa Terephb B COCTOSHUH AapOBATH )KU3Hb BMECTO TOTO, YTOOBI OTOMPATh OT HeE, CO3AaBast JKI3Hb - IePeNacT MaKkpo-



Monekynam (MaKpo — MHUKPO) BOJIBL. DTH Pa3InYHbIe MAKPO-MOJICKYISIPHBIC IUTATEIBHBIC BEIIECTBA, 3aTeM (HOPMUPYIOT
BBICOKOMOJIEKYIISIPHBIE aNTbHEHIIee akTHBU3aIHsI BCE Ooree TOCTYITHBIM KHCIOPOIOM. POCT aKTHBHOCTH BO3pacTaer,
MTOCKOJIBKY OHH, CAMHU MOJICKYITBI JIOCTABJISIFOTCS Yepe3 KaIUISIphl paCTEHUI WIH IePEBhEB, CTAHOBATCS Bee Ooree u Ooree
M3bICKaHHEe, KaK dHEePTHs M MUTATeIbHBIE BEIIECTBA MOCTENIEHHO COOOIIAIOTCS C Pa3IMIHBIMK CTPYKTYPAMH U XUMHYESCKUMU
MpoLIeCCaMu Ha ITyTH BBepX. UeM OOoNbIIe B 9THX MaKPOMOIIEKYIT 3PEJIOi BOIBI CTAHOBUTHCS YCOBEPIICHCTBOBAHHOM, TEM
OOonbIIe UX CHJIA, OHA YBEITMYMBACTCS, TI0KA, HA ITEPEAHEM Kpae MM JIUIIOM PadoTaTh Ha POCT CaM I10 cede, Koraa ux
KOJTMYECTBO MaTepralia HaXOAHUTCsl HA MUHUMAJIbHOM YPOBHE H TAKOTO XKe pa3Mepa, 4To0bl MOKHO OBbLIO TPOUTH

4yepe3 OUYeHb MIJIEHBKUE OTBEPCTHSI W YCTBUIIE, MX MOTEHINAI, KAYECTBO SHEPTHH U MAKCHMYM JISHCTBHUS TOCTUTAIOT

Ha MaTepuajbHOM ypoBHE. [Ipr 3TOM HanOONBIIHMI POCT, pa3BUTHE U PACKPHITHE TIPOUCXOIHUT B 3TOT MOMEHT, & HMEHHO

Ha JaTbHUX KOHIIAX JIepeBa, PACTCHUI MJIH TPABHHKH.

[oaToMy Ha 3TOM ITyTH pa3BUTHS BBEPX U3 Ooiiee TIYOOKUX CIIOEB K IMTOBEPXHOCTH, YTO BOAA IPEBPAIIAETCS OT
UIIyIIeH, "prHAMas, BIATHIBAS ' IPEBpAIacTcs B 3peIyi0 CHCTeMY, Ooratoe HH(GOPMaMOHHOE - COCTOSHHY, KOTZa OHA B
000 MOMEHT TOTOBA PACIPOCTPAHSATH 3Ty HOBYIO BEIMUMHY TPAHC(HOPMHUPOBATH, KAYECTBEHHO YTydIIaTh - (HOPMBI -
JIefiCTBOBATH B JKUBBIX CHCTeMax e¢ okpyxeHnn. Hespenas, "oepymras” cicrema 6pu1a mpeoOpa3oBaHa B U3ITydeHUE, B CUCTEMY
"oTmaynryro”, obmamaer u mpeayaraeT MIMPOKoe pasHooOpa3ne HOHN3UPOBAHHBIX JIEMEHTOB B TOMEOITATHIECKIX
(MHKpO) 103aX.

VIMeHHO B TOUKe JOCTIDKEHHUS 3TOH JKHBOH, O0raToif MHHEpaIbHO-H MUKPO3JIEMEHTAMH BOJOH, Moffaomei OonbIie
HaJIeKABI Ha OymyIiee, Apyrasi, MOJIofIasl, KIIPUHAMAIONIAs», CHCTEMa HIIyIIas HHPOPMALIUIO JOJDKHA OBITh HaliieHa, a
WMEHHO, TOHKHI BOJIOC-KOPHEBOH CHCTEMBI PACTEHUI U UX MUKPOOPTAaHU3MBI, WIIH «MHUKPO - TIPEBpaIeHUs». 3/1eCh Bozia
CHayaJla UCTIONb3YeTCs B KaUueCTBE KHUIAKOCTH C TIOMOIIBI0 MHKPOOPTaHI3MOB, KOTOPEIE, B Ka9eCTBE KaTaJH3aTOPOB,
peoOpa3oBEIBAIOT CHIPBE, aMeMeHTHI, CO,, KHCIOPO, a30T U Jp. B Ooree KpyImHbIe MOIEKY/IbI dKUIKOCTH ¥ COSIHHEHHS.

OHa He TONBKO CIY)KUT OBICTPOMY PACIIMPEHHIO POCTY BOIOC — KOPHEBOW CHCTEMBI HEMOCPEICTBEHHO (IIPHEMHUKOB

MHHEPAITbHBIX TUTATEIBHBIX BEIICCTB U 0OJIee TOHKUX SHEPIHil), HO U B KAYECTBE OCHOBHOIO BEIIECTBA ISl BHYTPEHHETO
pOCTa pacTeHus B IIEIOM, KaK OHA IMIOAHUMAETCS [0 PaCIIMPEHHBIM KallMULIpaM, TPyOOUKaM, apTepusiM U KaHalaM B KOPHSX.
OtH TpyOble MaKPOMOJIEKYITB BCACHIBAIOTCS M3 CTOPOH K IEHTPY U XPAHATCS B LIENSAX CO3AAHUS LIEHTPATBHON CTPYKTYPhI
pacreHus win aepeBa. KopHU-BOIOCHHKY AEHCTBYIOT KaK HEOONIBIINE IPUTOKHU PEK, CIOCOOCTBYS COOPY KHUIKOCTH, JUIS
(hopMUpOBaHNUS OCHOBHBIX KaHAJIOB IIABHBIX KOopHEH. OHU pacTyT, MEIJIEHHO TeUeT KOTHIECTBO (YOPMHUPYIOLIHX MaTePHAIOB
BCTPOCHHBIX B CTPYKTYpY JiepeBa 10 YPOBHS 3€MHOM MTOBEPXHOCTH, TII€ BHE3AITHO NMOCTAaBKa KBa3u- TBEPAOH (H3MIeCKOr
Marepun (MHHEPAIbI, COITH, CIIEIBI - BIEMEHTOB U T.II.) U3 HCTOYHUKOB, BHEIITHHX 110 OTHOUICHHIO K PACTEHHIO [TPEKPAIIaeTCs.

31eck TOCTUTHYT ITOPOT HEBUIMMOTO MHpPa KOpHEH - 30Ha, U BUJHO, SHEPTUYHBIN MHD, HaJeIIeHHBIN OoJiee BBICOKOH
JIMHAMHUYECKH U 3aJIUTON CHSIFOIIEH, OTuIofoBTOpstonier sHepruei Comama. Bo3aMoxHO, IMEHHO 3/1eCh, IMEHHO Ha
TIOBEPXHOCTH 3eMITH, (haKTUUECKH TOIHKHO HaxomuThes «Cepaie» aepesa. DTo Ta TOUKa, TIE ABE CTOPOHBI IEpeBa, ABe
CHCTEMBI pacipe/ereH s, 3pIMOro U He3pUMOT0, BCTPEYAIOTCS ¥ O0BEIHHSIOTCS.

B denoBeueckoM Tene, BEHBI U apTEPHH YBEITUIHUBAIOTCS K HAIPABIEHHIO CEPALIA U CY)KAIOTCS K KaMMJUIApaM, KaXKIblid 13
KOTOPBIX CHIeNIaH TaK, YTOOBI pearnpoBaTh Ha MaJleHIIne pa3IHdus B TEMIIEPAType WM Pa3IHdus B 3apsiie, TNIOTHOCTh
SHEPrHU M YHEPTeTUUECKON aKTUBHOCTH. YenoBeueckoe Teno o0aiaeT ABYyMsl OCHOBHBIMH THIIAMH, IYJIbCHPYIOIIEH U
UPKYISIMOHHON CHCTEMaMH, B JIETKUX M B OCTAIBHOM YacTH Tena yepe3 cepaue. [lepBas cucremMa, BeHO3HAs! KPOBb
CTPEMHUTCsI K OOHOBIICHHUIO KHCIOpoxoM u otaageii (copocy) CO, 1 BOIBI, a BTOpasi CHCTeMa JOCTABISIET KUCIOPOI, & TAKKE
MUTaTeNbHbIE BENIECTBA KO BCEM YacTsAM Tella U Ha e€ oOpaTHOM myTH codupaet u Tpancrnoptupyer CO, u oTpaboTaHHBIN
MeTepHaJl.

VY nepeBa, 3aMeTUM, HET HH KaKOTO IYJTbCUPYIOIIETO CepAla Kak TakoBoro. "TlyapcatopoM”, OTBETCTBEHHBIM 3a
niepenBkeHms e€ coka siBistrorest Comare u Jlyna. [Tockonsky mup Bpamaercsi, BOkpyr ConHIa u nputsikeHue JIyHsr
KONEOJIOTCSI CBEPXY B BHU3, UePe3 KOTOPHIE BO3HUKAET MPEPBIBUCTAS MYITbCALINS MEK/TY TIOTPAaHHIHBIMHI COCTOSTHHSIMU
(yCIoBHSIME) BO3HHUKAET BIOX U BBIIOX.

CHu3y BBepX, pa3uuHbIe TPYOOUKH U KAIMWILIAPHI TT0 KOTOPBIM JBIDKETHCS COK HAUMHAIOT CY)KaThCS B THIIEPOOITMIECKON
crerenu (Mepe) U B COOTBETCTBHH C WX (PU3MUYECKMMH pa3MepaMu U MOCIEAOBATENLHOCTH, Ooiee rpyObie SIeMEeHTBI, 110
KOTOPBIM HE MOT'YT OBITh TIOMHATHI JAJNIbIIE, BCTPOEHBI B CTPYKTYpPY ZIepeBa B TOUKE, [ X ABIKEHHE BBEPX IPEKpaIaeTcs.
YeM BbIlIE U DIYOXKE ITOTOKH COKA, TEM MEHBIIIE JUAMETP TPyOOUEK COKa M OBICTpEe MOTOKH COKa BBEpX U BHHU3. UeM Oolblie
TOMEOTIATUYECKHH MOTEHINAN, TEM MEHbIIIEe KONUIeCTBa MaTepraia, Tak 4To B KOHEUHOM CUeTe, JIUIIb CaMble MEJIKHe
YaCTHIIBI, KOTOPBIE BPS JIM YYUTHIBAIOTCSA KaK MaTepsl, HX IIOTOK YCTPEMIIIETCS BBEpX K KOPOHE MITM BHU3 K KOPHSIM, C
YBEIIMUEHHEM CITUPATILHOTO BpaIlleHHsI, TMHAMHYIECKOr0 U dHepreTnieckoro ddexra.

IpsiMO Ha caMBIX OKOHEYHOCTSIX KOPOHBI M B KOPHEBOH 30HE, aKTHBHOCTh POCTa HA MAKCUMyMe, TTIOTOMY 4TO BCE, UTO
3[IeCh aKTHBHO SIBJIsIETCS] HAaHOosee MOTEHIMPYEMBIM B TOMEONIaTHYECKUX KOIMUECTBAX U PE30HAHCaX, BCE KOTOPOE €IIe MOXKET
OBITh OMKCAHO B BUJIC CTPYKTYPUPOBAHHOW MaTepUH. 3aMETHM, 3TOT BOCXOIAIIUI MITH HU3XOIAIIUH, TOTOK SHEPTUH HAa STOM
He ocTaHaBnuBaeTcst. CaMoil BEPIIMHON Mporecca pocTa, rae GU3NIecKoe paclIupeHne MPeKpaaeTcsi, MOXeT, BO3MOKHO,
OBITH OMKCaHa KaK OTIpaBHAs TOUKA, 8 IMEHHO B TOUKe, T7Ie (PU3HNIecKre, TapMOHMIECKH CTPYKTYpUPOBaHHBIE 3aMETHBIE
ACTICKTHI PACTCHHS 3aKAHIUBACTCS, U [JIe HAYWHACTCS YUCTO SHEPIeTHIECKHH, (popMaodpasyroiuii (hopmMa-KOHTPOITHPYOIIHiA)

ACTIeKT, AyX PACTEHHSI BOCCOSIHMHSIETCS C €er0 MOJHOCTHI0 HEBUANMBIM ITyTeM, B HACTOAIIEE BPEMsI OCBOOOXKIEHBIM OT
OrpaHMYEHUI MaTepHH. 3eCh CYIIECTBYET B3aHMOAOONHIEMOCTh MEKAY HEBUIUMBIM M KOHEUHOCTSIMU KOPHEBOH 30HHI,

T7Ie SHEePreTHYECKUE TTOSIPHOCTH, KaXKeTcsl, C OIHON CTOPOHBI, Ta )KU3HEHas SHEPT U KOTOpasi coOpaHa KOPHAMHE JJISl KHU3HH, U,
C JPYTOii CTOPOHBI, KOHEYHOCTH - BETKH, Ha KPOHE JIepeBa, TapyrOT >KU3HEHHYIO SHEPTHUs ISl JKU3HH.

Bymyuu camoit mydieit 1 TOHKOI 2HEprUei, BCE, YTO B KOHEYHOM UTOTE BBIXOIUT U3 ITUX KOHEYHOCTEW- BETBEH, SIBISIETCS
MOJIEKYJION BOIBI, HO B CITy4ae ¢ 30HOH KOPOHBI, KoTopast HeceT B cebe BCE Oonpliie He MaTepHaIbHOTO, HO OUeHb aKTHBHOMH,



caMBblIe BBICOKHE PE30HAHCH 00ePTOHAa MUKPO3JIEMEHTOB BTSHYTHIC paHee B KOpHEBOiT 30He. CTaB yCOBEPIIEHCTBOBAaHHOM

JIO TaKOH CTEMeHH, 9TO ObI CTaTh MOYTH YHCTON SHEPTUH U IIOYTH YUCTOI MOIEKYIIOH BOIBI CHOBA, XOTS H C YIIBTPA - BEICOKAM
MOTCHIINAJIOM, TOMEOTIaTHYECKHe, 3(QUPHBIE, CO CIeNaMU Pe30HaHCa 00EPTOHA IEMEHTOB, 3aTeM ITOAHUMAIOTCS U3 JIHCTHEB
gepe3 MUKPO HOpPHI, HAIPAaBICHHBIMHU BCETla BBEPX 110 HAIIPaBIEHHIO K BRICOKOMY YpOBEHIO SHeprud, Ha Bercore 3000 -
4000 metpoB, eme pa3, YTOOBI JOCTHYb CBOSH 3HEPreTHIeCKOl aHOMAIBHOM TOUKH, WM, TOYHEe INIOTHOCTH —
SHEPTeTHIECKOro MOJIs, COPa3MEpHO CO CBOCH BHYTPEHHEH INTOTHOCTHIO SHEPTHHU MIIH Ka4ecTBOM. BoT oHa omsTs eme pa3s

B "'MpUHUMAIONIEM"' PeXXHUME IS TOTO, YTOOBI 00eCTIednTh cels C erie Ooee TOHKOM U AYXOBHOW dSHEPTUEH MMOITyIeHHON OT
CoIHIa 1 HEMOCPEACTBEHHO OT camoro Kocmoca.

310 nambHEHIIee HAKOIUICHIE HH(OPMAITHH B TOIOTHEHIE K TOMY Y)Ke IepeHECEeHHas1 HaBepX, PECTaBIsAeT COO0H
3HAYNTEIIFHOE YBEINYCHHUE KaK MOITHOCTH M KaUuecTBO HH(OPMAIIHH, KOTOpasi IPOABHTaeT SBONIONHI0. M 31ech oHa miaBaer,
HoKa He Oy/eT MpHBIIeYeHa ellle pa3 s BBOCOEIMHEHHUE ¢ & MOMOIIHUKaMH (C TPAHCIIOPTOM), B KOHEYHOM CUETe, CHOBa
ymajer Ha 3eMITI0 B BUJIE 0K, 00oramasi HOBOH 3HEprHel M HOBOH *KU3HEHHOH CHIIOH, IIpHHECS ¢ CO00H BCE HOBYIO
MH(POPMAIIOHHYIO U (JOPMUPYIOLIYI0 SHEPTHIO KOTOPYIO OHA HAKOIMIIA, 00SCIIeUNBast TEM CAMBIM CBEKHUH MMITYIbC IS
JaTbHEHIIEro SBOMOIMOHHOTO IPOIecca U Pa3BUTHAL
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6. 3mech MBI CTAJIKHBAEMCsI C OYEBHIHBIM MApaIOKCOM, TIe B GU3MUECKOM MHPE POTHBOTIONOKHOCTEH, CHCTEMBI

C OJIHOMMEHHBIMH 3aPsIaMH HIIH, KaK [TOTEHIIMAI MK K€ M0 OTTAIKUABAIOT APYT Apyra. TOIbKO TAKHE CHCTEMBI C
JIOTIOTHHUTETBHBIMHE TIOISIPHOCTSIME CONMMYKAIOTCS IPYT C JPYTOM TS CO3MaHMS HOBOTO CHHTE3a W PErCHEPAIMU CTAHOBUTHCS
BO3MOXHBIM. B 3TOM THIIC GONTEe JKMBOTHBIN MarHETU3M, CIHMSHHUC HHANBUIYaIbHOCTEH, YTOOBI IPOM3BECTH HOBYIO TPETHIO
CHCTeMy WITH CyIHOCTh. C APYyroit CTOPOHBI, B 60Iee TyXOBHOM MOHUMaHUH (ypOBHE) IO/ BIMSHUCM BBIMICH JUATCKTHKH, OHO-
MAarHeTU3M, Te CHCTEMBI, KOTOPBIC IPUTATUBAIOTCS APYT K APYTY, IPOHUKHYTHI TEMH K€ CAMUMBI JKCITaHUSAMU, TE MUKE
HHTEPECaMH 1 OOIIUMH [EISIMH.

OTa NpUTDKEHHE, MPUBJICKATENFHOCTD, KOTOPAst BRIXOAUT 38 PAMKH HX YHCTO (pu3nyeckoro pasnmyns. Bor uro
TIPOMCXOIHT C KAIUTAMHM JOKIS. DTo Ooitee HeMaTepraibHOE PUTSHKEHHE M OHO MOIJIa ObI, TAKAM 00pa3oM, MCTOIKOBaHA, ITO B
00beIMHEHIE MOJICKYIT BOIBI B KAIUTSIX JOXKISI 3aKa3bIBACTCS C TOPA3/I0 BBIIICTO HCTOYHKKA Yepe3 OMO-MarHUTHBIC, CO3UIAAHMUS
Y BIOXHOBIBIIOIIME CHJIbI, ISUCTBYIOIIE HAa COBEPUICHHO PA3HBIX YPOBHSX. DBOIOLMS, KAK MOXKET OBITh BHIHO, PA3BHBATHCS
B TIOJIOXKUTETEHOM CMBICIIE TOIBKO TOT/Ia, KOTa MEHbIIE (YU3MIECKHE IPOTHBOIOIOKHOCTH MOMABISIOTHCS MM O] HX
PYKOBOZICTBOM U O0BEIUHSFOTCS OOrIee BRICOKOM IieNi. ECiu 3TOT MOpsIIOK H3MEHUTB, M TIPUTSHKCHUE MEXKLY OTOOHBIMH
CHCTEeMaMH MPOMCXOINUT HA YPOBHE HUKE YPOBHS NPUTSHKCHNH ([IPHBIICUCHHS) IPOTHBOIOIOKHOCTEH, TO IBOIOIHS 00pedcHa,
OHa CTaHeT HEeMPOMYKTHBHOM. 371eCh, 03 0ObeIMHEHNS WK IPUTHKCHUS PA3HOMMEHHBIX 3HAKOB, OJIHOMMEHHBIC 3HAKH,
3apsijibl, TCHETHYICCKH OSCIUIONHBI U aHTUIBOIIOIIMOHHEI (TO €CTh TOMOCEKCYaIH3M U JeCOMaHCTBO, HE AaeT MOTOMCTBO).

17 UCKYCTBO JIECOBOICTBA

- BJIAT'OPOJHOE WJIN ITO30PHOE JAEJIO ?

3a00THUTHCS O JIeCe TODKHBI TONBKO JIFOIH, KOTOPBIE JIFOOAT ero. Te, KTO CYUTACT JIeC TONBKO OOBEKTOM CIIEKYIISIIHIA,
HAXXHBBI, CICTAIOT €My U BCEM JPYI'M JKMBBIX CyIIECTBaM OONBIION BPEl, OCKOIBKY JIeC - KoiblOens Boabl. Eciu mec ymper,
TO POIHHUKHU HCCAKHYT, JIyra CTaHyT OECIUIOAHBIME M MHOTHE CIION HEM30eKHO OyeT 3aXxBadeHbl OecropsIKaMy TaKoro poaa
KaK dPO3Us OYB, IyCTHIHMU, U TO, YTO TAKasl CHTYaLHsl LYIET MOCICAHIM [TPSI3HAMECHOBAHUEM ISl KaXKJOTO U3 nac.t
Buxkrop [laybeprep

17.1 Cospemennoe Jlecnoe xo3aiicmeo

J1o TOSIBJICHUS HAYKH O JIECHOM XO3sHCTBe, KoTopasi BeZleT cBoe Hauaso u3 [lIseiiiapun okomno 160 et Hazaz, 3M0poBbe U
pereHeparys jeca ObUTH B 3HAYUTEIBHOM cTeneHu npeacrarinena [pupone. [Ipu HopMaabHBIX 00CTOATEIBCTBAX, B
BBICOKOM JIECY OTPOMHBIE COUCTAHHUS BUJIOB B BEPXHUX SIPycax U B HWKHHUX SIPYyCax, MOAJIECKE, MPOIBETAIOT B TAPMOHUYHOM



B3aUMOJICCTBUH, KaXKIbIH U3 KOTOPBIX IPUBHOCUT CBOW OCOOBIH ITyTh K OIAaromoiTy4drIo [eioro.
Te BUIBI, ¢ ITYOOKOW KOPHEBOI CHCTEMOM, MOAHIUMAIOT IIEHHBIC MUTATEIbHBIC BEIECTBA U3 TITyOWHBI, KOTOPBIE HAXOMSATCS

BHE JIOCATaeMOCTH Ooriee MEJIKUX — KOPHEBBIX CHCTEM, a TaKKe MyTeM COpachIBAHUS X JIHCTHEB OCEHBIO,
o0oramarT OHOMAcCy U CIIOCOOCTBYIOT PA3BUTHIO CIIOS [IEpPErHost (ryMyca) B JIECHOM MOYBe. 37eCh, TPU COBMECTHOM
JIeATeTbHOCTH HECMETHOTO KOIMYECTBAa MUKPOOPTaHU3MOB, OOUTAIONINX B TYMYCe, TUTATE/IbHbIEC BElIeCTBa
TPaHCHOPMUPYIOTCS B COCTOSTHHE, B KOTOPOM OHH MOTYT OBITh JIETKO IIOAXBaueHBIMHI PACTHTENBHOCTEIO. M3-3a HATHUIUs
3aIUTHOrO HAaBeCa U3 IUIOTHOM JIMCTBBI CBEPXY, 3€MJISl OCTAETCS XOJIOAHON U BIaXKHOH, U B COCTOSIHUH ITOIVIOIIATh U
ynepkuBath 10 85% Bcell BIary, 4To BHINAAAET JOKIEM, TEM CAMBIM 00€CTIeUrBasi MOMOMTHEHNE TPYHTOBBIX BOJ
1 (pyKIMOHUPOBAHUS TIOTHOTO LIUKIIA BOIIBI.

JlepeBbs u ipyrue BUAbI paCTUTEIBHOCTH O4E€Hb YyBCTBUTENBHBI K CBETY U BHICOKOM TeMIIEpaType -TeIlTy, 3alHILEHbI
OT 3THUX JIETeHEePAaTUBHBIX BIMSHUM COPTaMU JAEPEBbEB, CTPYKTYpa KOTOPBIX IPU3BaHa MPOTUBOCTOATH UM, M KOTOPBIE, KaK
XpaHUTENH JIeca, PErvoH IIPOU3PACTaHHUS 110 KpasM jieca. B coOTBETCTBUM C 3TOM 3alUTOM, U TO YTO MaTEPHUHCKHUE JEPEBbS U
UX CaXXEHIIBI PacTyT 3I0POBBIMH B paccesHHOM cBete U npoxiaze rae CO,-0oratoif arMocdepb! HIDKE JIECHOTO MOKPOBA,
KOTOPBIH 3aIIMIIAET MOJIOIHSK, HE TOIIBKO OT BPEAHOTO BO3/ICHCTBUS MIPSIMOTO COTHEYHOI'O CBETA M TeIjIa, HO U OT YIapoB
CHJIBHOTO BETpa U BO3ACUCTBHSA CHIIBHBIX 10Xk aei. TonbKo Torna, Korjaa MaTh I€peBO yMHUpPAET, HAKOHELl, €CTh IPOCTPAHCTBO
Y CBET JIOCTYITHBI JIJIS TOAPACTAIOIIETO MMOKOJIEHHS, KOTOPBI K 3TOMY BpEMEHH, B TIOIPOCTKOBOM BO3pacTe, TaK CKa3aTh,
TOTOBBI U TIOTHOCTHIO HAOPaIT! CHITY, YTOOBI B3STh Ha ce0sl pOITb CBOMX JIEPEBLEB PONHUTENCH.

B 3THx ycnoBusX )KU3HD MOCIIEIYIOIINX TOKOIICHU TIPOUCXOIUT BO BCEH €€ MOIHOTE, KaXKAbIi B COCTOSHUY JOCTUYb
TIOTHOM 3pEJIOCTH M KUBET CBOEM BBIJICICHHOM JIMAla30He B HENPEPHIBHOM IIUKJIE )KU3HU U cMepTH. CeMeHa 3THX 3periblX,
B3POCITIBIX JI€PEBbEB, U3 KOTOPBIX Pa3BUBAIOTCS HATIOPUCTHIE M HACTYNAIOIINE HOBbIE POCTKH, IIO3TOMY UMEIOT BBICOKOE
Ka4ecTBO, 00SCIICYNBas TEM CaMbIM IIPOAODKEHHE POKIAEMOCTH U BOCIIPOU3BOICTBO 3J0POBOrO MOTOMCTBA. B 3TOM BBICIIIEM
COCTOSTHUH TIOPSI/IKa, OCHOBaHHOTO Ha MIMPOKOM OHOIIOTHYIECKOro pazHooOpasud, [Ipupona HAXOMUTCS B I3MEHIHBOM YKHBOM,
3JI0POBOM U MPOAYKTUBHOM COCTOSTHUU PABHOBECHSL.

Bce 310 spKoe COKOHCTBUS OBICTPO HAYAJIO HCYE3aTh, OTMETUM, TTOCKOIBKY YEIIOBEIECTBO CTAIO BCE Aaiblle U
JIAITbINe TPOHUKATh M YHHYTOXKATh PECYpCHI Jeca. boee KpynmHbIe i GONbIINe MOBEPXHOCTH 3eMITH OOHAKIIHCH ISl CETTHCKOTO
XO3SHCTBA, a 10 TeX T0p, TOKa 3TO OBLIIO B OTHOCHTENHLHO HEOOIBIINX MacIuTabax, ymepo OKpyKaromei
cpene, ObLT He3HAYUTENBHBIM. VHOTIA 3Ta BEIpYOKa IpenHazHavdaercs ;s apyrux neneit. Korna Ieapux VI mpukazan
MaccuBHoe pacimpenne Kopomesckoro ¢rora B Hawasne 16 Beka, HanmpuMep, IBE THICSYN B3POCIBIX JEPEBLEB Ay0a,
HEOOXOIMUMBIX ISl CO3/IaHMs KaXKIOTO CyIHA, MPAKTUYECKH YHUUTOXXIIM B AHIIIMH OOIIMPHBIE TYOOBBIE Jieca,4ei pa3Mep u
IUIOTHOCTH ObLIA 3amKcaHa PUMJIISTHE BO BpeMs X BTOpkeHust B 54 1. 10 H. TakuM 00pa3oM Jiec CUUTAIICS HEOrpaHUICHHBIM
XPaHWIAIIEM TIOJIE3HBIX MaTEPHAIOB U HE MIPEIIIONIOraeT YCIOBHUS BEIPYOKH, KM3HEHHO Ba)KHOE 3HAUCHHUE JIJISI €TO
JTATBHEHIIEro CYIIECTBOBAHMS HITH K (P (GEKTy eTo YHHITOKEeHUs. [ 3To HeCcMOTpsI Ha TO, YTO BO MHOTHX OTHOIIIEHHUSIX
ObLI0 OoJTee BBICOKOE pozIcTBO K [Ipupozie B Ooriee paHHKUE BpeMEHa M OONBIIIMME 3HAHUSIMH O JIPEBECHHE, OTPaKACT
clieqyronias UTaTa B3sTa M3 3alKcell aBCTPHICKOrO KapeTHOro MacTepa 3anucanHoi B 1843 rony miacur 2

"ECTb TONBKO TPH AHS B TOMY MOAXO/AIINE AJIs CYLIKK ApeBecuHbl B eun: 3 amnpens, 30 utons u aeHp Cesatoit ExarepuHsi.
Tlocnenuuit Taxke XOPOILI JJIsI TUThSI OPYKEHHBIX SIIP U ITyJb, N3HOTOBICHUE JIEPEBIHHBIX (OPM.
Yrto0bl OBITH YBEPEHHBIM B TOM, UTO JpeBecHHa OyaeT TBEPIOH U KPETKo#, e€ ciemayeT cpyOuTh B TeUCHHE NepBhIX 8 nHeit
1ocJie HOBOJIYHHSI, KOT/Ia JIyHa B «MSITKOM 3HaKe» (T.e. B IF0OOM M3 3HAaKOB 30/1aka JleBbl, PeiObl, Binsuens! wiu Beckr).
UToOBI OBITH YBEPEHHBIM B TOM, YTO JPEBECHHA HE CTAHET THUTH Iociie pyOkH, ECTh TONBKO Tpu JHA B TOMY, KOT/Ia OHA MOYKET
ObITH cpybiienHa. [lepbiii genb, mocie [lociaanus CB. Anocrona Ilasna (26 sBaps) u 10-e u 13-e despais.
J1y1s momy4eHns: HeBOCIUIAMEHSIOIIEeH APeBECHHBI, OHA TOJDKHA OBITH CPYyOJIeHHA, B MIEPBEII JeHb MapTa, Korna y JIyHsl ecTh
erre 48 1acoB, mepen yXomoM Ha YObLIb.
Jlyqmmii meHsp Ui BaJK| jieca, 4ToObI OHA HE aBalla yCaaKH SBISIETCS TPETHH A€Hb OCEHH, KOTa THEBHOM CBET COKPAIIETCS
u JlyHa npuObIBaeT BBILIE IEPBOI YETBEPTH.
Js Toro, uTo Ob1 OBLIIO XOpOIIee BOCTAHOBIICHNE, OTPACTaHUE, POBA JOJIKHBI OBITh 3aTOTOBJICHBI B OKTAOpE B XOJ€ MEPBOI
yeTBepTH pocTyiien JIyHbl.
BpesHa, koTopsie moiiayT Ha OOCKH, MIJIOBOYHHK, JOJDKHBI OBITH 0Ope3aHbl Mo 3HaKoM pocTa Pei6. OHM DOMKHBL OBITH
BBIMOYEHBI B BOJIE TIPH YMEHBIIAIOMINM 3HAKOM Pr10 mmn Paka.
Ta npeBecuHa KOTOpas He AeT yCalIKu, IOJbKHA ObITh cpyOsenHa Ha [latHuiy, koraa Jlyna TpeTuii eHs B 3Hake Paka.
IIpsimast, poBHAs u KauecTBEHHAs ApeBecuHa TpeOyemas KapeTHOMY MacTepy, OOHAapIo U T.II., AOJKHA OBITh CpyOJIeHHA
B HOBOJlyHue u B 3Hake CkoprnoHa mwin Paka. JlpeBecuna OymeT ocTaBaThCsl TBEPAOH U MPOYHOM.
Jis Toro, 4ToOBI IpeBecHUHA HE MyXJia, OHA JOJDKHBI OBITH CPYOJIEHHA B HOAOpE Ha MEPBOM U BTOPOM JHE TIepell HOBOJIYHHEM."

Ha nporsbkeHnn BEKOB, OTMETHM, HACHIIOBAHHE JIECa POCIO OBICTPHIMU TEMITAMHU, ObLIHM CO3IaHbI yCTHIHM, [JI€
JIeTeHIAPHOE M300MITHEe U MPOAYKTUBHOCTH HEKOT/Ia TOCIIOACTBaBaH. Jleca Beeraa MpenIecTByOT HIHBIIN3AINN, U [TYCThIHH
— JTOKa3BTENBCTBO O ¢ mpoxokaeHuu. L{enbie Hapomp! ObLTH BBIPBAHBI C KOPHEM U OJDKHBI OBLIH IBUTATHCS B JPYTUC
MecTa B ITOMCKaX CPECTB K MPOIUTAHKIO M CYIeCTBOBaHUIO. K cuacThio, B T¢ AHH OBLIO €IlIe Kyla HATH, TOTOMY YTO
HaceJIeHne MUpPa OBUTO OTHOCHTEIBHO HeBenuKo. Ho Takoe He IPOUCXOIUT CErofHs, KOria HaC TaK MHOTO M BCE XK€, HECMOTPSI
Ha BCE UCTOPUYECKHUE JIOKa3aTenbCcTBA A (deKTa OT BEIPYOKH JIECOB B OONBIIMX MacITabax, Mbl BCE €IIe MPOI0IKACM
YHHYTOXKATh €r0 C YIPOXKAIOIIEH CKOPOCTBIO, KaK OyIATO, KAK JICMMUHIH, MBI XOTHM, YCKOPHTH HaIlle COOCTBEHHOE
HCYC3HOBCHHE.

"Koeoa kmo-mo ymupaem 360uum xonokon. Koeoa ymupaem Jlec, ¢ num u 6ecb Hapoo, mo Hu Kmo He NOOHUMen oajice

3u
nanya.

Buxmop Llaybepeep



JlecHOE XO3SHCTBEO, Pa3yMHOE HCIIONB30BAaHHE, COCPEXEHNE, U COXPAHECHHE KU3HEHHOBAKHBIX HAI[MOHATIBHBIX U
MEXyHapOTHBIX aKTHBOB O JIECE CIIeyeT pacCMaTpUBaTh MPEXK/IE BCETo KaK KI0UeByr0 mpodeccuto. Kpome ynpasnenne
BOJHBIMU PECYPCaMH, 3TO - JIECHOE XO3SHCTBO, BBIILE BCEX APYIHX AUCLHUILIMH, KOTOPBIE OTBEYAIOT 32 MOAJIEPKaHUE
CTaOMIBHOCTH IIIO0AIBHOTO KIIMAaTa U OBEPXHOCTHOM 3eMIIH, Hamlel TIaHeTh! 3eMITHL

Hayka o ;recHOM xo3s1iicTBe ponmics B Havanre 19 Beka, MOCKOIBKY IMIBEHITAPIBI HAYAIH KPYITHOMACIITAOHYIO IPOTrpaMMy
JIECOBOCCTAHOBJICHHUS, YTOOBI MICIIPABUTEH OPOMHEIE Ipabe)kil BEI3BAHHBIE MACCOBBIMH BEIPYOKAMH OONBIINX AEPEBLEB BO
BpeMms npoxoxaeHns Hanoneona uepe3 Anpnsl. C GONBITMM HOHUMAHUEM U BOCIPHATHEM K MECTY M IPHHAJIEKHOCTH, YeM
CYIIECTBYIOIINE CETONHS, OHU CHOPMYIHUPOBATIH CTPOTHE 3aKOHBI, 3aNPEINAIONIIE TOCAAKy TEX BUIOB, [I¢ OHH HE PACIH
€CTECTBEHHBIM ITyTeM. ENb 1 pyrue BBICOKO pacTyIye AepeBbs He MOTYT OBITh TOCAXKEHBI B JJOIMHHY U II0caka OyKoB, TyOOB
U IPYTUX JTUCTBEHHBIX IOPOJ AEPEBLEB HA BHICOKOB YPOBHE B PaBHOM CTENEHU OrPaHUYEHO 3aKOHOM. DTOT 3aKOH JI0 CUX I10p
npuMensiercs B [IBeliapun, u Taxoke ObUT IPUHAT ABCTPHEH, XOTS, KaK M B APYIUX CTPAHAX, JIECHOE XO3SHCTBO U TaM BO
MHOTOM IIPEBPATIIIICH B KOMMEPYECKOE IIPOM3BOCTBO JPEBECHHEI B OCHOBHOM IS IIPOU3BOJICTBA JICTIIEBOM MebenH,
JIepEBSIHHOM ILETIbI U IPOB.

B mporecce cepritHOro mpoM3BoACTBa, BCE COSANHEHNUS 1 TIOHIMAaHUE eCTECTBEHHBIX ITPOIECCOB, KOTOPHIE 00ECTICIHBAIOT
BBICOKOE Ka9€CTBO JIPEBECUHBI, OBLTH TOTEPSHEL. OTpOMHBIE YIACTKH 3€MIIN MOMHOCTEIO OYUIIECHBI OT IePEBbEB, OOHAXKAS
MOYBY JJIS IPAMOTO Telia U cBeta ConHLa, TeM caMbIM YHUYTOXKAsl TOHKUE KAWUIIPbI HOUBBI -KU3HEHHO
Ba)KHBII IIOCTaBLIMKYU NTUTATE/IbHBIEC BELIECTB U [IOYBEHHOM BJIArH, - a TAKXKE IOBBIILICHUE TEMIIEPATYPhl 36MIH U
pe3Koe TIOHIMKEHNE YPOBHS IPyHTOBHIX BoA. JItoOoe mocaskeHHOE IepeBo B IFOOOM MecTe, HE3aBUCHMO OT €r0 MPOHCXOKICHNUS
U YCIIOBHIA €TO €CTECTBEHHON cpejie OOMTaH, U JOM M XJIeO HaCyIIHBIH, CPEACTBA K CYIIIECTBOBAHUIO HECMETHBIX
CYIIECTB, YbE CYIECTBOBAHNE 3aBUCHT OT IIPHPONHBIX CMEIIAHHEIX JIECOB, 0€3BO3BPATHO MOTEPSHEI.

B 10 Bpems Kak IpeBHCHHA BBICIIETO KA9€CTBA OIITOM yXOAWT JUTS IIPOU3BOJCTBA BEICOKOTO KauecTBa OyMaru U MeOenH,
CPaBHUTETHHO HEMHOTO U3 He€ TIOBTOPHO MTOCAXKEHBI, TOCKOIBKY eif TpeOyeTcst OonbIe BpeMeHH, YTOOBI BBIPACTH 10 BBIPYOKH,
TO €CTh €CTECTBEHHBIH IIePHOM BHIPAIIBAHNS CIHIIIKOM JIOJIOT [UTs KOMMepUecKor KcIuTyararmi. JIro6oe
JIECOBOCCTAHOBJICHNE, KOTOPOE IEHCTBUTENHEHO MPOMCXOHT, KaK IPABUIIO, AENaeTcs ¢ XBOHHBIME IIOPOIAMH, TAKHUX
KaK COCHa, JUIsl JECHOTO XO35IICTBa, B CBOEM HEBEKECTBE U B KaUECTBE HHCTPYMEHTA YIIPABIICHIS, HOKJIOHACTCS KPATKOCPOUHOMH
(hrHAHCOBOH BBITOZIE, HE 3a00TACH O JONTOCPOIHBIX MOCIEACTBUSX.

Bparenne cBoauTcs K aOCOMIOTHOMY MUHAMYMY, U OHOIOTHYECKH TOBOPSI MPENICTABIISIET OTKA3 OT OyAyIIEro, MOTOMY 4TO
HU KaKOMY JIepeBY He IO3BOJIIOT IOCTUYB TIONMHOM 3pETIOCTH. JTO MpOoIiecc, IIOXOK Ha YOuicTBO pedeHKa. B To Bpems korma
BO3pacT 3peIioro KpacHoro jaepesa cocraeisier okono 2000 net, ceromus ero cpydarot mocite 60 et pocta. D10 03HaUaeT,
Y9TO OHO OBUTO BEIPYOJICHO TOT/IA, KOT/Ia TONBKO 3% OBLIO pean30BaHO OT €ro MOTHOTO TIOTEHIHANA, U IIPEXKIE YeM OHO MOIVIO
JIaTh MOTOMCTBO. Kak akT HacwIInsl OHO paBHOCHIIBHO YOUICTBY UeNIOBEKa C OKUAAEMON MPOIOKUTENBHOCTEIO sku3HH 70 J1eT,
KOTJIa OHA COCTABIISIET UyTh Oontee 2 jeT. B pe3ynbrare y)ke HEeT 3pelibIX CeMSH U IOCTEIIEHHO TeHeTHIecKast 0a3a CeMsH
yXyALIaeTcs BIUIOoTh gobectuionust. [TociencrBust 3Toro 6e3ymMust IMEIOT TAJIeKo HIYIHE TTOCIENCTBU, K00, Kak OHOIorndeckoe
pa3HooOpa3ue UCTOMAETCSI B CBOEM CAMOM BBICOKOM OPTaHM30BaHHOM KaueCTBE, TIO9TOMY TaK e SIBISIFOTCS KaueCTBOM,
SHEPreTHIeCKUM M UHBIM 00pa30M TOH, MOIIEP KKK BBICIINX (HOPM >KU3HH. YHHUTOXKEHHE Jieca HIET pyKa o0 pyKy ¢
pa3pyleHrneM BOIbI, U KaK MBI BHAEIHU B MPEIBIAYIINX IIaBaX, MIOCIENCTBUS 3TOro Oe3yMHst Y)KacHEIL.

“CmepTh J1eca, SBISETCS JINIIb BEPXYIIKOH aiicOepra u SBISIETCS OTpaKEHHEM TITYOOKOTO YXYIIIEHHS BCETO
4enoBeyecTna.”
OpHet Kpebe

17.2 Monoxynemypa

B mpupomHbIX CMELIaHHBIX JIecaX, BCE JOCTYITHBIC YIEMEHTHI U BIUSHUS, HEOOXOAUMBIC TSl POCTA M PA3BUTHS
pacrpeneseHbl PaBHOMEPHO U PACIIPENEIISIOTCS IS KaKI0TO OPraHu3Ma B COOTBETCTBHE C €r0 MOTPeOHOCTAMH. 31eCh
nuddepeHnranys 1 pa3HooOpaszue B MAKCUMyMe; HH 4ero He MOTPaYeHo BITYCTYIO, U HH 4ero HeT B u30biTke. B [pupone
TOPSIIOK HACTONIBKO CIIOKEH, YTO OH KXKETHCS XA0THIECKUM, ITOTOMY; YTO TIOPSAKOM H CIIOKOMCTBHEM OH pajyer Iia3
Y TIOMHUMAET JyX - IV1a3a TPEOYyIOIIIe CaMbIX CJIOKHBIX ""3epKail’ il COOCTBEHHOTrO OajlaHca U PaBHOBECHSI.

OpHa 13 MPHUYHH, T0YEMY MOJIOZBIE, B TOM K€ BO3PACTE HACAKICHHUSI COCHBI OECIOKOST I1a3a, TOTOMY YTO UX YPOBCHB
TOPSIIKA HU B KOCH Mepe He COOTBETCTBYET ropa3io Ooiee CIIOKHOMY, KOTOPBIii MOXKHO YBUICTh B €CTECTBEHHOM Jiecy. Bee mx
HACOXKIICHUS HA OIHOM M TOM e BBICOTE, IPOU3BO/IST TPEBOXKHBIH IIyM, TOPU30OHTAIBHOCTH [TOTHOCTHIO OTCYTCTBYET B
CMeIIaHHBIX JiecaX.O4ueBHIHO, IPOLBETAIONIAs YCTOHYMBOCTD CTAPOBO3PACTHBIX JIECOB, KOTOPBIE CYIIECTBOBAIM HA HALICH
IUTAHETE eI [0 MOSBICHHUS YEJI0BEYESCTBA, 3TA €CTECTBEHHAS CIIOKHOCTD, KOTOPasi PEACTABISIET OYCHB BBICOKOE COCTOSTHUE
HOpsiKa, OBLT MOTHOCTHIO TPOUTHOPHUPOBAH. B HOCSIIIMIT B KH3HB MTOUIECOK B JIECaX, KOTOPHIi YIIPABILSLCT, OYHUIICH PH
YCIIOBHH, YTO OOJBIIIE BOABI U OOJIBIIE MUTATENBHBIX BEUIECTB OyIeT JOCTYITHBI sl KOMMEPUYECKOro YpoXKasi iepeBseB. Bmecto
TIpHPOIHOro CHHEPTeTUYECKOTO B3aMMO/CHCTBHS — COTPYIHUYECTBA MEKITY Pa3IHIHBIMUA PA3HOBUIHOCTSIMHU, BBOIUTHCS
pa3HOrIacus KOHKYPCHIIMS, PACIONOrasi OIMH BH PACTCHHUI HAIIPOTUB APYIOro.

B cuTyaluu ¢ MOHOKYIIBTYPOI BCE I€PEBbSI CTPEMHUTHCS K TEM K€ [IUTATEIbHBIM BEI[ECTBAM U CBETOBBIM YaCTOTaM,
YTOOBI BBDKHTH. BOT yiK IEHCTBHUTENBHO, MBI CTAJIKUBAEMCSI C BBDKUBAHHEM HAHOOIEE IPHUCIIOCOOICHHBIX, TOTOMY YTO



KOITMYIECTBO U Ka4eCTBO NMUTATEIbHBIX BEIECTB, CHEU(UIHBIE I KOHKPETHOTO BAIA orpaHudeHsl. CyIiecTByeT JINIIb
OIPENENICHHOE KOTMYECTBO KXKIAOTO JOCTYITHOTO 3IEMEHTA F XUMIYECKOTO COSIIMHEHNS, F BCE JIEPEBbs, Ubs KU3HB MOTHOCTHIO
3aBHCHT OT HHX JOJDKHBI OOPOTHCS, YTOOBI HOTYy4UTh €r0. JHEPreTHIecKoe N3MEHEHHeE, ITybCaliH ¥ TAPMOHIYHOE
B3aMMOJZICHCTBIE HapyImaeTcs, OONe3HH, Pa3faophl H Pa3HOIIACHS IIPE0OIanaloT, PACIIUPSL HX KOBAPHBIE U MaryOHbIe
TIOCTIEZICTBIS JUIS BCEX JPYTHX CYIIECTB. BCTpOSHHBIH B CHCTEMY MOPSIOK HAMHOTO HU3KOTO Ka4ecTBa, CIOKHOCTH, Ooree
BBICOKO YIIOPSIIOYCHHBIE CHCTEMBI TEPSIIOT YCTOMUMBOCT M Jake McdesatoT. Yenosedectno [loxamylicra, obparure BHIMaHuMe!

IMockonbKy nepeBbs HIIH PACTEHUS B MOHOKYJIETYPE TOJBKO ITOMIONMIAIOT OIPEAeICHHbIE YaCTOTHI U3 IOBOIBHO Y3KOIT
MOJIOCHI 9ACTOT B CHEKTPE, TONBKO IPOLEHT, CHEI(IYHBIX JUIS HUX, HCIIOMB3YeTCs ONPEeIeIeHHBIH BH U peodpasyeTcs
B TBOPYECKHMIT POCT, @ OCTAJIBHBIE OTPAXKAIOTCS BO MHOTHX CITy4asiX, KaK JOIONHUTENbHAS OKPY)KaroIast BEICOKas TeMIIepaTypa.
Korna, gepe3 u3MeHeHns B BHOPHPYIONMIHX 00pa3iiax H3MeHeHHe B (PU3HUIEeCKHUX (popMax, UTO 3TO 03HAYAET, O4CHb IPOCTO, UTO
npensiaymas Gopma OblIa YHHYITOXKEHA HIIM H3MEHMIIACh, MHOINIA HACHIBCTBEHHO, IPUHYIUTEIBHO. J{pyruMu cioBamu, Oomee
no3aHue POpMBI OTIIMIAIOTCS OT OoJiee paHHUX.

DOHeprus, Kak JBIDKCHHAE HE MOXKET ObITh YHUYTOKEHA M TAKAM 00pa30M BEYHA, TaK KaK HET HUKAKOH TakoH BEIH, KakK
«HEUTpaIbHAS» YHEPTUA B CMBICIIC CTaTHIeCcKoi sHepriu. [103ToMy; ecin Kakoi-miu00 SHepTreTHIecKHil IyTh B IFOOOM CITydae
AQHHYIMPOBAH WM YCEUEeH, HIIM JIOOBIM APYrMM 00pa3oM OTKIOHEH OT ero eCTECTBEHHO Ha3HaYeHHOro (IpeaHauepTaHHOro)
MYTh WK (POPMEI, TO TaKasi SHEPTHS U3BpAIleHa i He MOXXET BEITIONHATE CBOU TBOPUYECKUE-CO3UIATENbHBIE (DYHKIIUH.

JIro6ast GyHKITHS, KOTOpast KAKIM-THOO 00pa3oM HOAAEpKUBACT NAHHYIO CHCTEMY B COCTOSHHH YCTOHYMBOTO 3M0POBBS 1
paBHOBecust (DanaHca), sIBIsieTCs] BHEIHUM BbIPa)KEHHEM BHYTPEHHEH TBOpueckol cuiibl. Eciti Obl He TBOpUecKast, TO Takas
cucreMa Oymer yxynmarbes. Takum 00pa3oM, eCITi SHEPTHs, B 3TOM CIIydae CBET 1 dHeprus or CONHIIa, HE MOXKET
pacropspKaThCsl caMa TBOPUECKH, TO OHA HEM30€)KHO CTAHOBUTCS Pa3pyIIUTENFHON. 31eCh pa3pyIuTelbHbIe TOCIEACTBHS
TPHUBEYT K IEPErPeBy STHX MOHOKYIBTYPHO ITOCAXKEHHBIX JICPEBBEB (IEPEBHEB OHOTO BU/IA).

Kaxk Tonpko BHYTpeHHHE OOMEHHBIE MTPOLIECCH! OBUIH MCKaXKEHBI ITyTEM HEeCTECTBEHHON TeMIIepaTypoi JInoo
TIOTY9eHHO! 13 BHE, WM BBI3BaHHBIE BHYTPEHHE, TOCPEICTBOM YPE3MEPHOTO OKUCIIEHHSI, TO €CTECTBEHHBIH OOMEH BEIECTB B
POCTEHHH He MOXKET OoMbIlie paboTath B 370poBoi opme. [{pyrumMu CIIOBaMH, €CIIH TIPUPOIHBIE CTOSYHE BOTHBI YaCTOT,
KOTOPBIC TIOICPIKUBAIOT OMPECICHHBIC M3MCHEHHS 1 MIPOSBICHHE B PE3Y/IbTaTe MOBBINICHNS BHYTPEHHEH TeMIiepaTypsl (CM.
puc. 7.1), To B ciryuae aepeBa, WK YeIOBEKa KaK, BIPOUEM, TO HOBasi KAPTHUHA OONIBIIE HE MPENCTABISET 00pa3 «37I0pOBOro
JiepeBa», a «00IbHOE IepeBO + Mapa3uThI».

Kak uenoBedeckue cymecTsa, Mbl, Kak PaBUIIO, CIUTaeM ceOsl 3lI0POBBIMU H HE IMEHM «TeMITIepaTypbl», HO KOTIa Halle
Temrieparypa Tena +37 ° C. 3aMeTHM, Kak TOJBKO Hallla TeMIepaTypa IMOBBIaeTcs ckaxkeM a0 +37,5° C, To MbI HauMHaEM
YYBCTBOBATH ce0s1 OONMEHBIMH, BO3MOXKHO, HEMHOTO KPYXKHTCS TOJIOB2, HO BO BCSIKOM CITydae HEMHOTO JIMXOpagodHo. BHe3amHo
MBI HaXOIMMCsI B COCTOSIHHY TTOABEPKEHHOMY K Oome3Hu. Uto cirydamiock? [Ipon3omnuio odyeHs He3HAUNTETbHOE H3MEHEHNE
TeMIIepaTyphl, ¥ MbI OOBbHBI, MBI HAUMHAEM paboTaTh co 3005MH, HerpaBenbHO. [IoToMy 4TO MBI OONBHEI, Hallla BHYTPEHHSS
TeMIiepaTypa U3MEHIIACh 110 TEMIEPaTypbl, CIIOCOOCTBYIOIIEH Pa3BUTHIO ()OPMBI )KU3HH, KOTOPAasi B IPOTHBHOM CITydae s
HAc 9yKaas HaM.

Bo Bce BpeMeHa MBI SBIsIEMCST HOCUTEIISIMH CaMBbIX H3BECTHBIX OONIE3HEH, 9TO MPOCTO TIOTOMY, UTO OHHU 0€3/1€HCTBYIOT
1 OyIyT OCTaBaThCsl TAKOBBIMH, ITOTOMY YTO HAIlla 3J0pOBasi TEMIIEpaTypa Tella He MOIXOINT JUIs UX CyIHIeCTBOBAHHS H
pacnpoctpanenns. Korma Mbl ioimydaeM TeMIiepaTypy 110 TOW WIH MHOHM NMPUYXHE, WA MBI IOTydaeM XOIIOA, TO TeMIIeparypa
TeJa OCTUraeT YPOBHS, Il OaKTepHy MOTYT IIPOCHINATHS (PAa3BOPAYUBATHCS) U Pa3BUBATHCS. BUPYC BBIXOMNUT U3 CBOETO
KPHCTAJUTMYECKOTO COCTOSIHUS M CTAHOBUTCS aKTHBHBIM 1 opraHmieckuM. Ho 3neck [Ipupona oueHb yMHa U, 9TOOBI
M30aBUTHCS OT ATUX HEKEATENbHBIX Ty)KEPOIHBIX CUCTEM, TEJIO MOAHMUMAET TEMIIEPATYpPy elle Ha YpOBEHb CMEPTENbHBIH
Juts OaKTepHii 1 MEKPOOOB, KOTOPBIX HOPMaJIbHAsI TEMIIEpaTypa MOXKET JISKaTh MKy, ckakeM, +38,2 ° C u + 38,6 ° C. Bor
MoYeMy, KaK TOJTBKO HaWBBICIIAs TeMIepaTypa Oblila JOCTUTHYTA, TOCTPaIaBIINi YacTO BBI3IOPABIUBAET OUYEHBb OBICTPO.

OTcrona CTaHOBHUTCS OYEBHIHO, YTO MBI KaK U JIEPEBO HEe 3a00/IeBaeT M3-3a Mapa3uToB U IPUOKOBOTO HATIaeHHs, a
TIOTOMY, YTO €70 COCTOSIHIE Oe3pa3nuynsl ObUIO HAPYIIEHO U €r0 COCTOSIHIE HAaUBBICLIETO 3I0POBBSI U KU3HECTIOCOOHOCTD
HapyuieHsl. [lepeBo TakuM 00pa3oM NPHUBJIEKAET TEX Mapa3uTOB, MOCKOIBbKY H3MEHWIICH SHEPIreTHIeCKIE BUOpAiu
(xonebanmst), B pe3yabTaTe aHOMAJIbHO BBICOKOIM BHYTPEHHEH TEMIIEPATyphl, CIIOCOOCTBYIOIIIE HX TOPOKICHHUIO POIa 1
pasmHOkeHuto. [Tapa3utsl, TakuM 00pa3oM, kak ropopuil Bukrop [1layoeprep, BbI3bIBamiCh A5 "MEIUIIMHCKOM TOMOIIIH
ITpupomoii”, ubst pabora 3aKITFOYAETCS B YIAJCHUH BCEX TCHETUYECKH BBIPOXKACHHBIX OPTaHU3MOB ISl TOTO, YTOOBI
rapaHTHPOBAaTh Oyayiee. B cirydae ¢ mepeBoM, 3aMeTUM, OCHOBHAsI IPHYMHA STOW TeHETHYECKOH AerpaJaliy - 3TO MOTHOE
HEMOHMMAaHUS PeaKIUH JIepeBa Ha CBET U BBICOKOE TEIIO, KOTOpPHIE Tereph OyIyT OCBEIIEHBI HUKE.

17.3 Ceéemo u mene — nroouswvte /lepesvs

Tabmura [puc. 16.10] na ctp. 216 moKa3bIBaET, uTO CYIIECTBYIOT JABE KATErOPHH I€PEBHEB IIOMEUEHBI, TPEOOBATEMBHBIX K
TEHH M CBETO-TpeOOBaTeNbHbIC MK JIF0OuBbIe. COBpEMEHHAs MPAKTHKA JICCHOIO XO3SHCTBA HE IPH3HAET 3TOTO, C TSDKEIBIMH
MTOCIIEACTBUSMH TSl OOIIETO COCTOSIHHS 3[0POBbS Jieca. B CBOEM KOMMYECTBEHHOM MOIXOLE, COBPEMEHHOE JIECOBOICTBO
CUHUTAET, YTO ECITH JIEPEBO PACTET OBICTPO CTABUT Ha OOWJIME OTPACIIU U MPHOBIBACT OBICTPO B 00XBATE, TO €TI0 CTABST B
COOTHOIIICHHUE [ICHBI 1 KadecTBa. T, YTO JIECHOE XO3sIHUCTBO HA CAMOM [IENIE MTOMY4YaeT TOIBKO KOIHYECTBO, & HE KAa4eCTBO 33
CBOH [ICHBIH.

Yepe3 HEITOHUMAHKE CBETOBOTO (haKTopa M CBA3aHHBIC C IIOCIEICTBHUSAMH IMOBBIIICHHS TEMIIEPATYPbI, JICCHOTO XO3SIHCTBRA,
MIOJTHOCTBIO 3a0BIBAIOT MPUYNHY YBEIMYICHHUSI 3200/ICBACMOCTH HE TOJIBKO B CHCTEME €CTECTBEHHBIX JICCOB, HO M OCOOCHHO B



TUIAHTAIMOHHBIX JIeCax, TN B TCHU-TPEOOBATENbHBIX-TFOOMBBIX BHIBI TOIBEPralOTCS PA3PYIIAIOIIEMY BO3ICHCTBUIO MPSMBIX
COJIHEYHBIX JIy4eH U BBICOKOH TelepaTyphl 4yTh JIM He CporkaeHmst. Ho Kak MbI MOXXEM OIPEEIINTh, SBISIETCS JIHM ICPEBO CBETO-
W TeHe- JIIOOUBBIM, YTO JUTsl 3TOro Tpedyercs? EcTb 1Ba OCHOBHBIX criocoba:

1. Tene-nro6uBBIC-TPEOOBATENBHBIEC BUIBI, KAK IPABHJIO, C TOHKOH I KON KOPOii, OyIydd HOPMAIILHO
MPOM3POCTAIOIIMMH BO BHYTPEHHUX 00JIACTSIX Jieca, UM HE HY)KHO, OIPaXKaTh ce0st OT BBICOKOIO TEIIOBOIO BO3ICHCTBHUS OT
HPSIMBIX COMHEYHBIX JTydell. CBETO-TI00MBBIC IEPEBbs, C APYTOi CTOPOHBI HMEIOT TOJICTYIO, IPYOYFO, TEIION3OISLIMOHHYIO KOpY,
Kotopast sipisiercst [IpupoHbIM cIoco0 MX 3aLMThI OT TOTO XK HOTEHIMAIbHO BPEIHOIO BO3ACHCTBHSL.

2. TeHe-II00UBBIE IEPEBhSI BHIPAIMBAIOT JOMOMHUTEIBHBIC BETBH Ha CTBOJIE OT BO3/ICHCTBHSI CBETA U TEIUIA, B TO BPEMs
KaK CBETO-JIFOOMBBIE MOTYT OBITH C TOJIBIM CTBOJIOM.

Kak mpumep storo, Ha puc. 17.1 mokasans! 18a jgepeBa Ha COOCTBEHHOCTH aBTOpa B ABCTPAJIMH, OIHO B TEHHU TO, KOTOPOE
TeHe-oouBoe (a) u apyroe ceero-oduBoe (0). Bes momas, mokasanHas Ha dororpaduu ObU1a MOKphITa HoJIee IycToi
JlanTanoi (KOTOpasi, IPEBPATHIACH B IK30TUYCCKUN BHJI IIPUXOMS B IPOCTh B YCIIOBHUSIX )KAPKOTO KJIMMATa) 10 BHICOTHI OKONIO 4
MeTpoB. CTBOIBI 000MX JIepeBbEeB OBUTH II0ITOMY 3aIlUIIEeHb! OT cBeTa CONHIA HA PACTOSIHUU HEPBBIX 4 HJIN OKOJIO TOrO
METpOB HaJl 3eMJICH.

Tak kak 3Ta TeppuTOpHs ObLIA OYHIIEHA OT 3aPOCIICHi JINIIh HEMABHO, BIIEPBBIC MOCIE MHOTHX JICT, MOJIOXKABOE TCHE-
J00MBOE JIEPEBO JKUIIO BCIO JKM3HbB C €€ CTBON 3alMIIEHHBIM OT Temia 1 cBera Contia. Yepes miectb Heeb MOCIe Onepanm
0 OYHCTKE, TEHE-TI00uBOE IepeBo (a) (cM. Takxke puc. 17.2) Hauanu pacTh HEKOTOPBIE AOMOMHUTEIBHBIC BETBH Ha HIDKHEH
YaCTH CTBOJIA Ha COTHEYHOH cTopoHe. OHO JOIDKHO OBIIO CAEIATh 9TO ISt TOTO, YTOObI 3alUTUTh Ce0st OT HOBOM 1
HEXKENATENbHOI BBICOKOM TEMIIEPATYPBI, KOTOpasi HapyLIaeT yIOpsAA0YEHHBIN IOTOK COKa.
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KOTJIa IEPEBO MM KyCTAPHUK HEMPEPEIBHO 00PE3at0T M OBICTPO BOCCTAHABIUBAIOTCS



BETBU B TeX 00JIacTAX, Tie OHM OBUIH OTPE3aHsl, BEI 3HAETE, YTO MBI IMeeTe JIENO0 C TeHe-TI00UBBIMY BraMu. [IpranHa, Takoro
TIOBE/ICHNS, 3aKPhIBaHNE HIDKHHUX BETOK HE ITOTOMY, YTO OHH XOTAT OBITh OCBEIIEHEI COTHEYHBIM CBETOM, a IIOTOMY, YTO OHH HE
XOTSIT 9TO OBI CBET IOITaaIl Ha CTBOM. Kora CONMHEeuHBIH CBET OCBEIaeT CTBOM, BCE OOMEHHEIE ITPOIECCHI B JIEPEBe
HapymaroTcs. JlepeBo CTaHOBHTCS IEPErpeThiM, COK yxKe He TeueT, JOMKHBIM 00pa3oM 1 o0Ias CTPyKTypa JepeBa CTAHOBHTCS
O4YeHB I'PyOO#i, UTO IIPUBOIUT K TIOPOKOBBIM PAa3BUTHEM, YPOICTBY, PAKOBBIM HOBOOOPA30BAHIEM Ha CTBOJIE M BETKaX, M TaK
nanee. C Ipyroil CTOPOHBI, 3a TOT Xe MEePUO, CBETO-Tr00mBoE iepeBo (6) (cM. Tam xe muxTa. 17.3) He u3MeHsercs, He
BBIPAIMBACT, JOOOBISAET NOMOTHUTEIBHBIX BETOK HH CBEPXY HU Ha KAKHUX-THOO JOIONHHUTENBHBIX HIDKHIX BeTBelH BooOmIIe.

Kak u Bce pyrie opraHu3MBI, 4TO SBISAETCS )KU3HEHHO BaXKHBIM JUIS KaJKIOTO JIEpeBa, B CAMOM JieIe KacaeTcs BCIO
PaCTUTEITBHOCTS, ABISETCS MOAAEPKAHIE JaXe BHYTPEHHEro KIMMAT, €70 3[0POBOTO COCTOSHHUS «0e3pa3IndisTy Wil
«remneparypa 6eccnitust (becriomoniHoctH)». Eciti 370 KakuM-J1060 00pa3oM HapylaeTcsi, TO IePEBO CTAHOBHUTCS CKIIOHHO K
Oome3HsaM. HackonbKo OHa MOXET BIHATH HA BCE 3TO B TEHE-IIOOMBOM JiepeBe, a IPU  OIPENEIICHHBIX 00CTOATEILCTBAX CBET B
TEHE-JITOOUBEIX, TOXKE CeIaeM BCE BO3MOXKHOE, YTOOBI COXPAHHUTDH MM BOCCTAHOBUTH 3Ty TEMIIEpPATypy, MEHBIIE
CO3JaBIINMCS YCTIOBHSIM.

3T0 0COOEHHO OYETIIMBO BHIHO ITOCIIE JIECHBIX TOKAPOB U OOBICHSET, TOYEMY AEPEBbs, KOTOPhIE BEDKHBAIOT B TAKIX
noxkapax ObICTPO MPHUKPHIBAIOT ceOsi N300MITBHO HEOOIBIIMMY MoOeramu (BETOYKaMM), Kak moka3aHo Ha Puc. 17.4. Orons
MOJKONTHB HX KOPY; TaK YTO, BMECTO OTPAXEHNUS TEIIa, OHA MOIIONIACT €ro U ApyrHe u3mydenus. be3 6sicTporo
BOCCTAHOBJICHHS 3aIIUTHOTO BHEITHETO ITOKPOBA AEPEBO OBICTPO TIEPETPETHCS M MOXKET IPUBECTH K 3aMEICHHIO TIOTOKA COKa,
3HAYUTEITFHO M MOXKET OOMbIIIE HE JOXOAUTH IO CAMBIX BEICOKHX BETBEH.

TeHe-TI00NBBIC, COCHBI WM €M Ha puc. 17.5, Kak mpaBmIIo, pacTyT BIyCTOM Jiecy 0e3 KaKnX-Tn0o IPYTrHX BUIOB
JICpPEBBEB, 32 NCKIIFOYCHUEM MBIITHOH KpoHBI. [ToToMy 4TO OHaA ropasfo BHIIIE, YeM y e€ coceel, OHa JOKHA KOrIa-To OBITh B
OKPY)KEHHH IepeBHEB OTOOHO BBICOTE, a ITOCKOIBKY OHA €IIle He BEIPOCIIa HACTOIBKO, YTOOB!I OBITh HCIIONH30BAaHHOM TS
KOMMEpUECKOH IIeJIH, OHa OCTANIach CTOSITh, KOTIa BOKPYT He¢ OBLIH MOCAXKEHBI CayKCHIIBL.

To, 9TO CITy9UIIOCH C 3THM OEJHBIM JIEPEBO COBEPIICHHO 04eBUAHO. Ha OBONBEHO MO3HEM 3Tale ero pocTa, ero
3aI[UTHOE OKPY)KEHHE OBLIO BEIPYOIICHO, OCTABIIS €TI0 IOABEPTaThCs YPe3MEPHOMY BO3ICHCTBHIO CBETa U BBIKOKOH
TemIeparype. B pesynprare 0HO OBITO BEIHY)KIEHO OTBIICYb CBOHM CHIIBI, HA 3aHATHE POCTOM BBEPX, YTOOBI BO3BECTH
JIOTIOTHHUTENIFHBIC BETBU Ha BCEM ITyTH BHHU3 IO CTBOITY B IIENISX CAMOOOOPOHBI. DTOT HENPAaBUIBHBIN POCT HIPOU3BOAUT
OYCHB 3alyTaHHYIO JPEBECHHY, TaK KaK HEHOPMAIbHOE KOITMYECTBO BETOK JOIKHO OBITH BBIPAIICHEI B 00JIACTH CTBOINA,
00bIYHO Oe3 OTBIIETBICHHI, Cephe3HO HapyIIast Bech mporiecc pocta. IIpu HOpManbHBIX YCIOBHSAX BECh POCT TAKHX JIEPEBHEB
OymeT cocpemoToueH B KOPOHE, CTBON OyIeT MpaKTHIecKH CBOOOIHBIH OT BETOK M BO3BMET JUIS ceOs IPaBEIbHYIO
IIHHIPIIECKYIO hopMy.

Puc 17.8 Byku pacTymue Ha OITyIIIKe Jeca
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Puc 17.7 Puc 17.9
DtoT OyK HAKJIOHSET CBOIO KOPOHY He6onbimoit Oyk (CcTpernkam) 3amuiaercst
3aIUTIIaeT cedst OT CONHIA caM Ha OITYIIIKE Jieca

Ha puc.17.6 moka3aHsl, Be4HO3ETIEHbIE XBOWHEIE IEPEBbs, I7Ie BETBU PAa3BUBAIOTCS C OQHOCTOPOHHBI. Habmronast 3a
STHUM HAIIUM OOBIYHBIM B3IJIaJI0M, MBI, KaK IIPaBUIIO, 3aMedaeM OTCyTCTBHE Pa3BHTHS BETBEH Ha JIEBOI CTOPOHY C TeM, 9TO 3Ta
001aCTh HAXOJUTHCS B TCHU APYTUX JIEPEBbEB, T.€. H3-32 OTCYTCTBHUS COTHEYHOTO CBETA JIEPEBO HE BHIPACTHIIO
HHUKaKHX BETBEH, YTOOBI ITOHMATh CBET. DTO HE IPABIIIFHO, KakK OBI TO HH OBLIO. J[epeBo He pa3BUBACTCS BETBIMH B Ty CTOPOHY,
MIOTOMY YTO TaM HET COJTHEYHOTO CBETa, OT KOTOPOro OHO cebs 3amuinaet. Ha BHeNTHeH cTopoHe, TeM He MeHee, Ie
€CTh COTHEUHBIIT CBET, €CTh TaKKe PacTyIlie Pa3BUTBICHHBIC BETBH H JINCTBA.

Crernens, B KOTOPOi TeHe-TIOOMBBIE, KAK OpTaHUYECKUE H, CIICI0BATEIbHO, HHTEIUICKTYaIbHBIC CyIIHOCTH, TOTOBBI
MOUTH, 9TOOBI 3aIIUTHTE ce0s, KaK TO IMOKAa3aHo Ha puc. 17.7. 3xeck HIDKHNE BETBH OBUTH OTPE3aHbI I BEPXHUE B
MOCTIEICTBIY CKJIOHWITH ce0sl BHH3, K 3eMJIe JUIS TOTO, YTOOBI OrpaJuTh CBOH cTBONL. UTO KacaeTcs JepeBbeB, TO, ITO JTHIIHAH,
HEXeJTaTeNbHBIA POCT BBICACHIBACT YHEPTHIO U3 JEPEBa U OTBIEKACT €T0 OT HOPMAIBHOTO ITyTH. JTO 3alIUTHOE ABIDKCHHE,
n3ru0, BHA3 IOKa3aH Ha puc.17.8 XxapakTepeH U TeHe-IT0OUBEIM JIEPEBBSIM PACTYIIIMM Ha BHEIIHEH OKpauHe Jieca.

Puc.17.9 ¢ mpyroii cTOpOHBI, TIOKA3bIBACT OYCHB MAJICHBKHIA OyK (YKa3aH CTPEIIKOM), TAKXKE CPE/IH TeHU-TFO0BIBBIX BHIOB,
pacTymux npsMo Ha omymike Jieca. OOmIHe MaJIbIX OOKOBBIX BETBEH BIUIOTH JI0 CTBOJIA SIBJISIETCS] CAMITTOMOM, CBOEH OOPBOHI,
4T00BI 3amMTHTH ce0st oT COMNHITA U, XOTS OHa MOXKET BBIIIAAETH O4eHb KPACHBO, IEPEBO HA CAMOM JIeJie CHIIBHO
nedopmupoBanHo. B pe3ynbrare o0Imuil pocT H KauecTBO pOCTa, B YACTHOCTH, CTPAIAeT B OONbIIEH FJTH MEHBIIECH CTETeHH.

3mech MOXeT OBITH IPOBEJICHA JATbHEHIIIAS MAapaeNlb MeXIY JTIOIMHA U JIEPEBbSIMH Ha OoJiee MCHXOIOTMIEeCKOM,
MOBEICHIECKOM YpOBHE. TeHU-IIIOOBIBBIC AEPEBhS MOKHO PACCMATPHUBATh KaK HHTPOBEPTOB. VIHTPOBEPTHI 3aMKHYTHI 1
Ype3BEIYAIHO TyBCTBUTENBHEI K BHCIITHAM BO3ACHCTBHAM. VX c11oco0 BBIpaXKeHHs CTPEMUTCS K CAMOAHAITU3Y, YMCTBEHHOH
JeSITENbHOCTH (MPEMMYILECTBEHHOE Pa3BUTa KPOHA JAepeBa), 1 OHU BHYTPEHHE 03a004eHbI 1 nomtomeHbl. OHM Hy)KAA0TCs B
ONpEIeNIeHHOMN 3aMUTe U OXpaHe, THIIINHA U ITOKOH, 9TOOBI Pa3BUTECS JI0 3pETOCTH U HX TIOTHOMY HOTCHIIHATY.

OKCTpaBepTEI, ¢ IPYroif CTOPOHEI MPEACTABICHBI CBETO-IIOOMBEIMH, JIEPEBBSIMH, KOTOPBIC MOTYT CHACTINBO CTOSTh Ha
CBOHX COOCTBEHHBIX, OTpakKaromIas MOTPeOHOCTh IKCTPaBepTa B CBETE M IIPOCTPAHCTBE BOKPYT HUX. VX crmocod BBIpaXkeHHs
cTpeMuTCst K (PH3MUECKH aKTUBHOMY, BHEILIHEMY OJiecKy (pa3BHUTHE BETBEH), M OHU MEHEe YyBCTBHUTEIbHBI K CBOCH BHELIHEHT
cpene. OHI Hy)KTAIOTCS B 3TOM BHEITHEM B3auMOJeicTBHE 1 0OMeHe, YTO0BI BEIPOCTH. [IpyrHMH CIIOBAMH, OHH HE3aBHCHMBI,
KOMMYyHHKaO@IIbHBIC JTIOAH, KOTOPBIE MMEIOT TeHCHIIHIO TBEP/IO CTOSTh Ha COOCTBEHHBIX HOrax 0e3 MOJIePKKH.



17.4 Pocm evizvieaemotii ceemom (Ceemounoyuuposantulii pocma)

Jlennpornorus pa3nen HayKd, CBA3aHHOH C H3ydeHHEM IEPEeBLEB, CBA3AH C aHATM30M TOIIHBIX KOEI[ Ha IePEeBbX, YTOOBI
OIPENENNTh KINMAaTHIeCKUE YCIOBHS, P KOTOPEIX OHH pocid. Hekotopsle nepeBbs, Takue kak CeKBos THTaHTCKast B
cesepHoil Kanngopuun, koropsie Beipactatot cabiie 300 ¢yro (91 merpos) n xuByt B Tedennn 2000 set niru 0koIo Toro,
obecrieanBasi JEHIPOIOTOB TOYHBIM OTYET O KIMMATHISCKIX N3MEHEHUAX U PearnpoBaHH JIepeBheB Ha HUX. [lepron, korna
TOAMYHEIE KOIbIIa OoNee IMMPOKKE, CIUTAIOTCS "XOPOIITHMH TOlaMH'"', H3-3a KOTHIECTBEHHOTO ITOIXoa K aHanu3y. Ecin orn
pacIoNnoXeHbI Ooee OIM3KO IPYT K IPYTY, TOCAXKEHHBI, OHH MPEACTABILIIOT 'TUIOXHE rofa”, KOraa st iepeBa ObLUTH SKOOBI
TpyRHbIe 60pHOOIT 32 KU3HB.

XoTs Taxolf aHANN3 MOXKET TOYHO (PUKCHPOBATH H3MEHEHNS TEMIEePaTypsl B OKPYXKAIOIIEeH cpeie B TEICHHUE IepHozia
BPEMEHH, IPEATIONOKEHHUE, ITO AePEeBy IIPUIILIOCH OOPOTHCS 32 BEDKUBAHUE MM HET, KaK PaBMIIO, HeBepHO. VcTiHHOE
TOJIKOBAHHE PACCTOSHUE TONUIHBIX KOJIEI] IIPSIMO TIPOTHBOIIONOXKHAS - TaM, IJIe PACCTOSHHE OONbIIe, TepeBy ObLIO TpyTHEES
BCETO POCTH M TJI€ MEHBIIIE, POCT OBLI 30POBBIM.

10 pemaromuil HakTop, KOTOpHIi MpeHeOPEraloT BO BCEM COBPEMEHHOM JIECHOM XO3SIHCTBE, JIyUIIe BCETO OOBSICHUTH,
HPOIEMOHCTPHAPOBAB Pa3HUITY MEKTy €CTCCTBEHHBIMH U BRI3BAHHBIM CBETOM POCTA B TEHH-JIIOOBIBBIX IPEBECHBIX ITOPOAAX.
Dororpadust u3 kuuru Buxropa Ilaybeprepa, Hamr Becembicnennstit Tpyn (puc. 17.10), cpaBHnBaeT 00xBar aepesa ¢
TUTAHTAIAN U JIBYX C €CTECTBEHHBIM 00pa30M BBIPAIICHHBIX JiepeBbeB. Kak BHIHO, pacCTOSHHUE MEXIY TONIMIHBIMA
KOBI[AMH B BBI3BAHHBIM CBETOM POCTE TOPa3zio OONBIIE, YEM B APEBECHHE PACTYIICH €CTECTBEHHBIM 00pa30M, B KOTOPBIX
OHH €71Ba 3aMeTHBI. Bce Tpu gepeBa MpUMEpHO TOTO ke BO3PACTa, HO CYIIECTBEHHO OTIMYAIOTCS TI0 KaueCTBY.

IToToMy 4TO Ha4aJILHBIH POCT ECTECTBEHHBIM 00pPa30M BBIPAIICHHBIX JIEPEBLEB IIPOXOMII B OYEHb PACCESTHHOM CBeT (B
TEHM) TOJ1 3aIIMTON MaTEPHHCKOIO JAepeBa U B HALISKAIINX YCIOBHSX MOYBBI, TONUYHbIC KOJIbIIA PACIIONIOKEHBI O4eHb OJIM3KO,
JPYT K IPYTY, BMECTE KaHAJIbI — COKa MPaKTHIECKH NPSIMBIC M Ka9eCTBO APEBECHHBI KOTOPYIO MOXKHO Ha3BaTh "'pE3OHAHCHAS .
Kcraru 310 Upe3BBIYaifHO MEIKO3EPHUCTOCTH APEBECHHBI, COPTa APEBECHHBI, ITO HCHONb30Ball CTpaguBapiy, 9TOOBI CASIATh
CBOM 3HAMEHHTHIE CKpUIKH. DaKTHIecKre APEeBECHHA, KOTOPYIO OH HCIOIB30Ball ObLIa JPEBUCHHOI TyTOBOTO JIEpEBa, KOTopast
Hajaia B peYHbIe MIOTOKH B I0OXKHBIX UTANbSHCKHMX Asbiax. (Takyro ApeBHCHHY Ha3bIBAIOT MOPEHOM)

Puc 17.10

310 IepeBo OBUIO TPAHCIOPTHPOBAHO B XOJIOJHOH €CTECTBEHHOH IIPOTOYHOH BOJIE H JISXKAJIO Ha JHE PEKU
JIOCTaTOYHO IIPONO/DKUTENBHBII eproy] BpeMeHU. EE BEICOKoe kauecTBO MOATBEpIKAaeT yreepxkaeHne Buxropa Illaybeprepa,
9T0, KOT/Ia MaTepHaIIbl IEPEBO3SATCS B €CTECTBEHHBIX IIOTOKAX MIIH JBOIHOM CITMPANBEHOH TPYOBI X Ka9eCTBO MOXET OBITh
3HAYUTEIHHO YITydeHo. [IpocTo iexariee B 3TOM eCTECTBEHHOM ITOTOKE BOIBI Ka9ECTBO APEBECUHEI OBLIO YBEIHUCHO, I
MMEHHO M03ToMY cKpunku CTpaJuBapy JOCTUITH CBOMX HCKITIOUUTENHHBIX TOHOB 3BYKOBOTO CIIEKTPA, YHCTOTHL, 3 (PeKT
M30BITOYHOrO CBETA M BEICOKOHM TeMIepaTypsl Ha POCT TeHe-TI000ro BIIa AepeBa, H300pakeHo Ha puc.17.11. loxuunkre komma
Ha COTHEYHOH CTOPOHE CTBOJIA OYCHB MIMPOKO PACCTABICHHBIE, 4 HA TEHEBOH CTOPOHE OHM O4eHb cOmmkeHs!. [Totomy uTo
oOMeHHbIe (MeTabonnyecKre) IPOLECCHI, IIPOUCXOSILINE B 3aTCHEHHON 001acTi He ObUIM HapyILeHbI, IepeBy He HY)KHO
OBIIO PACIIMPATHCS OT BRICOKOH TeMmepaTypoil. C JIeBOH CTOPOHBI, TEHEBAsl CTOPOHA, CYTOYHBIE KOJeOaHHS TEMIICPaTypPhI
CPaBHUTETHHO MaJIbl, a Ha MPaBOH, COTHEYHOH CTOPOHE, TOpa3I0 OONbIIe H3-3a BO3NECHCTBHS CBETA M BBICOKOH TEMIIEPaTypHI.
Ot OonbIIne Iepenansl TeMIepaTyp He CHOCOOCTBYIOT PaBHOMEPHOMY H PETYIIIPHOMY POCTY, IIPOUCXOIAINAMY Ha JTEBOI
CTOpOHE CTBOJIA.
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Fig. 17.11 Unbalanced growth

Puc 17.11
IMprmep ocmabnsromntero d¢dexra BEIpYyOKH Jieca IOKa3aH Ha 000poTe.

17.5 Apyzoii pykomeopnwiit I paodesc

OIHIM 13 XOPOIIO JOKyMEHTHPOBAHHOTO IOCIIECTBHS KUCIOTHBIX JIOXKIEH, KOTOpoe He OyIyT pacCMaTpUBaThCS 37ECh,
€CTh Jpyrue aHTPOIIOTeHHBIE (JaKTOPHI, BIUSIOIINE HA POCT JIEPEBbEB. 3/1eCh HCIIOMb3YEeTCs TEPMUH «PyKO-TBOPHBII
(MCKyCCTBEHHBIIT)» UMEET CBOIO CHEIM(UKY U OTHOCHTCS K OHOMY ONPEAS/ICHHOMY BHIy Ha 3TOH IUIaHETe, KaK CTaHEeT SICHO B
HocleqHel mase.

ComacHO UCCIIETOBAaHUIO HEMEIKIM HEKEHEPOM-3IeKTpUKoM, JI-p Bonsdrarrom domkxponromM, nepeBo - cucreMa CBs3H,
KoTopast (pyHKIIMOHHPYeT Ha MHOTO Ooee HU3KUX YHEPIrepUIeCKUX YPOBHIX KOPOTKOBOIHOBBIC, UM BHICOKOYACTOTHBIC
BBIOPOCEHI HICIIONB3yeMbIe BO BCEM MHUpE B CHCTeMax cBs3H. Ecin nepeBo kak KOMMYHHKAITHOHHAS CHCTEMa MPUHYIUTEIHHO
neperpyxeHa Oonee CHIbHBIMI CHTHAJIAMH, HarmpMep, Kotopsix He 06110 20-30 5et Ha3az, To Bee eTo BHYTPEHHHUE
KOMMYHHKAIIIH U OPTaHI3AI[HOHHAS CHCTEMa CTAHOBUTCS OECCBA3HON. DTO IMCCOHUPYET MCKYCCTBEHHBIH AIeKTPOMATHUTHBII
HMITYIIBC BIHSET HA IPaBUIbHOE (DYHKIIMOHUPOBAHUE OHOIIEKTPUUCCKIX U OMOMAarHUTHBIX CXEM B KIIETKAaX, AepeBa, B
pe3yibrarte 4ero HelpaBIIBHO 3aIPOrpaMMHPOBAH POCT H, €CITH AEPEBO ITOABEPracTCs BO3ACHCTBUIO YAaCTOT YIBTPA KOPOTKUX
BOJIH U JIONTHM TepefadaM, OHO Pa3pyIIaeTcs.

I'maBHBIM BHHOBHHKOM B 3TOM IOMOTHUTEIHHOM OEICTBHM Jieca M OTBETCTBEHHBIM 33 TPEBOXKHYIO CMEPTH JIEC B
Tepmanuy, (nmu '\Waldsterben' — rubesp tecoB , Kak ero Ha3sBaroT) IBIsIOTCS panapsl (Pagno Jlokannonsas CraHims).
Hccnenosanme noxropa @onkponra o ‘tubenn ciecos', ObIIa onpeneneHa Hanbonee pacpoCTpaHeHHa BOKPYT BOSHHBIX
IPaXKAAHCKMX a3POIPOMOB U B IPUIPAHUYHBIX paifoHax, rae ucrnoib3osanuck pagaps! (PJIC) 6buta Hanbonbireid. Cuita
PaIHONOKAIIOHHOTO UMITYTbCa TPaXKIAHCKIX U BOCHHBIX 00BbeKTOB cocTapmser okono 20.000.000 BarT, m3mydeHne pagapa Ha
3amaze cocrasmisger okono 10 0oo pa3 cunmbsHee, yeM B Poccnn. Kaskbrit moBotop my9a pamapa, o0IydaeT IepeBo B KadecTBe
HEePUOIITIECKOrO Cpe3a CTBOMNA, M3 KOTOPOro OHO He MOXeT yoexxats. B Kanane, Hanpumep, GonpIme yqacTku Jeca ObIIH
yHnutoxkensl Jlunauen Pockl (DEW-naiin ) (000poHa paHHEro npeayrnpexkaeHus), paJjapHble yCTaHOBKH.

MHKpPOBOTHOBEIE HAIIPABIICHHBIE IEPEAATINKH CBSI3H OJMHAKOBO PA3PYIIUTENBHBI, UMes MIoTHOCTH CurHama 100
Br/cM’, psIoM OT niepeaunka Ha 6amrse. Jj1s Toro ao6s! mpoBeprTh 3 (EKTHBHOCTS U HajyIeKaIIee QyHKIHOHHPOBAHIE
MHKPOBOTHOBBIX MEPEaTIHKOB, FIIH BEICOKOTO HATPSDKEHUS IUTAIOIIEH CETH TepefaTyiKa, OepeThest HeOHOBas TPyOKa,
JepXKUTCS MapajuIebHO HalpaBIeHno nepenadn. Ecim oHa 3aropaercs, cucrema B nopsiake. Oco3HaBast BCe 9TH MaryoOHbIe
3¢ (eKTHI B pe3yibraTe CBOUX HCCICAOBAHUN, JOKTOp POIKPONT CAENall ero CBOMM JIETIOM OTCIICKHBATh BCE IpeIaracMble
HOBBIE pajgropeneiHble 6anrHin. OH 00HAPYKIII, YTO IIOCNIE TOTO KaK HOBBII MUKPOBOHOBEIH IIepeIaTInK OBLT BBEIICH B
paborty To, AepeBbs Ha CKIOHAX MOIBEPraBIINECs BO3ACHCTBHUIO JISKATH IPSIMO Ha MyTH CUTHANA, CEPbE3HO CTPaJald B
TEUeHNe HECKONBKIX HEeleNb PaboThl mepegaTdrnka. Ha oOpaTHOM MM TEHEBOM CKJIOHE, AEPEBbs, KaK IPABUIIO, OBLIH IETBIMH
U HEBPEIMMBIMU.

OxHa U3 BUANMBIX IPHYMH 3TO yXyIUICHHHUS SBISCTCS T4, YTO MHKPOBOIHOBBIC EPEJATINKH PabOTAIOT C JUIMHAMHU BOITH

ot 2 cM U 110 50 cM, Bo3eHCTBHE KOTOPBIX HMEET OMACHBIE OMONOTHYECKUE TIOCTECACTBHS, TO €CTh TETIOBBIE MITH JPYTHX

3¢ (eKTHI, TAKNX KaK MEKTPOMArHUTHBIH-CMOL. MUKPOBOITHEI SHEPTHIHO KaparoT U Pa3pymIaioT, BO3ACHCTBYIOT U

BBI3BIBAIOT H3MEHEHNUSI B KPHCTAIUINYECKOH CTPYKType, TAaKHUM 00pa30M, UTO JIEMEHTHI PacTafafoTcs M PACChIMAioTCs, Ha
COCTaBHBIC MeNBIAlIIe JacTHIBl. BHyTpeHHAS paboTa B MUKPOBOITHOBBIX TT€4aX HAa aHAJIOTMYHBIX JUIMHHAX BOJH, YTO U JUISL
pazapoB ¥ TPONU3BOIAT aHATIOTHIHBIC PA3IIOKEHHUS, pa3pyMIUTENbHbIE 2P (EKTHI, CBA3aHHbIE ¢ KOIeOaHNEM TeIa KOTOPbIe OHH
HOPOXKIAIOT B MOJEKYIIaX 00Ty4aeMOro BEIecTBa.



Hexoropble TaHHEIE ClTeyeT YHOMSHYT O KIIMMAaTHIeCKOM MOCTIEICTBIHU BEIPYOKH J1ecOoB. CpemHsst CKOPOCTh HCTIApEeHS
CPEIHETO JIepeBa B TPOIHIECKOM JIECY, HalpuMep, cocTasisieT okoio 600 mutpoB Boxs! B feHb. [Ipeamonaras, uro 200
JIepEeBbEB Ha IeKTape TPOIIMYECKOI0 JIeca, 3TO MPEJCTaBiIsieT ncnapenue Bopl B armocdepy 120 000 nutpos Ha rekrap (ra) B
JICHb, HITH TIOTEPSI B OTEHIMATBHBIX OCA/IKAX, B 10%K/e, 12 MM/M’ B JIeHb. JIpyTHMI CIIOBAMH, €C/IH GBI BCSA BOJIA, HCIIAPEHHAS
13 OITHOTO JiepeBa Majana JoXK/JeM Ha 3eMITI0 B BUJie cTon0a, To 12 MM ciioi OyfeT exXeIHEeBHO IIOCTABIATHCS Ha KBa{PAaTHBIHA
METp MOBEPXHOCTH 3EMITH.

He Becs Tpommdeckuii iec 1 B AJDKUpe, ¢ KIIIMAT MOXOXKeM Ha OoIbIelf 9acTi Ha ABCTpanmiickuit, 14 MerpoBsIit
9BKAIMNT obecrednBaet 375 IUTPOB BOABI B ieHb arMocepy depe3 ucnapenus [nannbie n3 Caxapsl Puuapna Cankr
Bap6e Beiikepa]. Coracuo ABctpanuiickomy Jlechomy Otuery B 1977 roaa, Kolnu4ecTBO CpyOIeHHBIX JINCTBEHHBIX
JepeBbes exeromHo ¢ 1973 roma cocrassier 13 819 000 m®. Eciu MpeImonoxuTh, 9To cpenuii mokasatens 1.5
M® oITe3HO# peBecHHBI B aepeBe, 310 = 9, 212, 667 mepesbes. lonyuim 150 B3pOCIbIX AepeBBEB/Ta, IIOMAIb TECHOTO
TOKPOBA BHIPYO/IeHa B rox = okono 61, 420 ra, wm 614.2 km°. Ha ocroarmu msidp, 150 mepebes / Ta, exeIHeBHAS
norepst BomstHoro mapa mpu 375 11 /mepeso = 56 250 1/ ra, win 5 625 mMm / M?, 06mas 2,054.6 mm / m 2/ ron. Jl1s1 momHOro
nukota, 61 420 ra Beipybaercst exeroqHo B pasmepe, ckaxkem, 168,25 ra / cyrku (61 420 ra / 365 nHeit), T0 COBOKYITHBII
yobITOK 32 365 mHel cocTaBuT oxono 632 150 mua mutpoB wim 632 150 000 TorH Boxs! B rox. Ecimu 310 BRIpyOKa ObLna
TIOCTOSTHHOM 3a MOCTIeAHNE 22 T0/a, TO OHHU AENaf0T OECCMBICIICHHBIMH JIFO0BIE HOBBIE TIOCAIKH, TTOTHAS TTOTEPS
TOTEHIIMATBHBIX 0CaIKOB M3-3a BEIPYOKH J1ecoB cocTaBUT okono 13 907 345. 2 munmmona mutpos wn 13,907.3 miH.
TOHH BOIBI, Wi muiomans 13,9 kM B mupuny 1 1000 kM B mimiHy 1 1 M B TiyOnHy. He He3HaunTENbHOE KOTHYECTBO BOIBI, TIO
TFOOBIM CTaHAAPTaM IS CyXOro KOHTHHEHTa. Korna mepeBbst OyayT BEIpYOIICHBI, a JTEOAN 33AAI0TCS BOIIPOCOM, ITOYEMY
OHH CTPAJAOT OT 3aCyXH, TO, BBUJIY 9TOTO, OHO JIETKO CTAHOBHTCS MOHATHBIM. [locajka epeBbeB U Io0aIbHbIe
JIECOBOCCTAHOBJICHHE B MACCOBOM MACIITa0e TTOITOMY HEOOXOIMMEI B 3TOT MOCIIEIHHUIT 9ac, €CITH YeII0BEYECTBO XOIET
CITacTUCh OT KaTacTpodsl. UTo KacaeTcss HeoOXOMUMOl padodeid CHITbl, €CTh MUJUTMOHBI JIFOEH, KOTOpBIE JOCTYITHBI H
KOTOPBIM 3TO0 TIox crry. Ha camom pmerne HeT HemocTaTka B 0e3pabOTHBIX B HACTOAIIEE BPeMs, 9TO OBI CHENaTh BCE, 9TO
HEOOXOIUMO CIENIaTh.

ITpuponHas JIMHHA BOTHEI BOIOPOJA, 3aMeTHM, 21 ¢M U B Ipefienax IMpoIyCKHOH CIIOCOOHOCTH TEKyIIEeTo Iepeaadrka
MHKPOBOITHOBOH 11e4H. [TockonbKy Bomopona sIBISIETCS OMHIM U3 COCTABIISIONINX aTOMOB B MOJIEKYJIE BOMEI, II03TOMY BIIOITHE
BO3MOXHO, 9TO OH Pe3KO HapyIIaeTcs U Jaxe pa3pymaeTcs H3-3a 9pe3MepHOro Bo30yKIeHHs, CBI3aHHbIE C BHYTPEHHIM
BO30YXKICHIEM, BEI3BAHHOTO MUKPOBOTHOBBIM H3ITydeHIEM TeHepaTopa. B cirydae ¢ iepeBoM 3To IPUBOIUT K Pa3pyIICHHIO
CTPYKTYPBI COKa, KOTOPBIH, KaK Hallla KPOBB, COCTOUT IpuMepHO 13 80% BOIBI, U B TO ke BpeMsI yBEIHUCHIE KOITHIECTBA
JIOCTYITHOTO KHCIIOpOJia B JIEpeBe, UTO MIPUBOJUT K COBEPIICHHO HEECTECTBEHHOMY YCKOPEHUIO 00MeHa BemtecTs. K
COXAJIEHHIO, IS TAKOTO JIepeBa, OHM KOPEHSATCS Ha MECTE M He MOTYT YOeXaTh OT H3JTy4eHUs] MHKPOBOIHOBOH CTaHIIUH,
OaIIHAMH U CETAMH IIepeiadn BEICOKOTO HAIIPSHKCHUSL.

Kak mokazatenbHsIi npuMep, st coTorpadupoai nepeso B Hosope 1987 roma mog MronxeHoMm Ha puc. 17.12,
OYEBHIHO, OBLIO BHICTABICHO B €T0 JaTbHEHIIEH KU3HH IIOCTOSHHOMY OOydeHHIO OITH3 JTeKAIIX IPaXKJAHCKUX U
BOCHHBIX PaIapoB, a TAKke MUKPOBOJTHOBBIX ITEpEIadrKaM, KOTOPEIE TEIeph CTAI HOPMOH TS IIOYTH BCEX
KOMMYHHKAI[IOHHBIX TeJIe(DOHHBIX CETeH, TENEeBU3NOHHBIX U T.JI. Kak MBI BUIUM €ro XaOTHUHEIH POCT U OH Ipydo
nehopMupoBaH. XOTS YeIOBEUECKHE CYIIECTBA ABISIOTCS Ooree MOOIIBHBIMY, €CIIH OHH TOXKE IIOCTOSTHHO IOIBEPTatoTCs
BO3IEHCTBHUIO TAKOTO M3IIYUECHHS, TO OHU TOXKE CTAHOBATCS BCe Ooree CKIOHHEI K OONEe3HAM KPOBH. B HECKOIBKHX MOCIETHIX
HayJHBIX HCCIEIOBAHMAX OBLIO MOKA3aHO, YTO JIOAH, KUBYIINE B HEMOCPEICTBEHHOH OMM30CTH OT BRICOKOBOJETHBIX CETeH
kaberel y HUX BBIIIEe HOPMBI 3200/1€BaeMOCTb.

To, 9TO0 3TO BHyTpEHHEE MIUKPOBOTHOBOE TTOTEIICHHE, BEI3BAHHOE CTAHOBUTCS BCE OoNee paclpoCTPaHEHHBIM
YCKOPEHHBIM MOXXET OBITH BEIBEICHO M3 TEKYIIETO MCCIEOBaHMs ITPOCTPAHCTBA MEXK Ty TOXMIHBIMH KOJIBIIaMH COCHBI HUON
ocymectsisiercs CoapyKecTBoM 110 HayqHbIM U tpombiinieHHbIM HcenenoBanusim (CSIRO) B ABcTpaitiu, KOTOpoe MmoKa3alo,
9TO B TIOCIETHHUE 25 JIeT YBEIIMYEHHE Y JiepeBa MIMPHUHA TOAMTHOTO KOMbI[a BEIpOCIIa Ooree OBICTPO, YeM B JIF000i apyroif
nepuon, 3a npomennre 900 et Hamel 3pbl. To, 4TO MPOU3OILIO JaBHO, HEM3BECTHO, HO, BO3MOXKHO, OBLIT MEPHOJ
OONBIIOro M3BEPIKEHHS BYIKAHOB MIIH, BO3MOXKHO, OBLIO 3HAYUTENIFHOE YBETHICHHE KOCMUYECKOTO H3ITYUEeHHS 110 HEKOTOPBIM
HOpUYHHAM.

Cratbst "[106a/IbHOE TOTEILICHHUS, KOJTbIIa MCTHHHBI'™ PH3HAKHM 3TOH PEaKIMy PACIIMPEHHs Ha POCT OKPY/KakomeH
aTMoc(epHOIt TeMIIepaTypbl, KOTOpast BIIOTHE MOXKET HIPATh ONPEEICHHYIO pOITb, HO HE IPUHAMAET BO BHUMAHHE KOIHYECTBO
paauo, TelneBUICHNE, MUKPOBOIHOBBIX 11€9b, PAIHOIOKAIIMOHHBIX U APYTHX ()OPM IEKTPOMATHUTHBIX ITepeiad, 9To
3a TIOCTIeAHIE 25 JIeT JOCTUIIH TIOYTH MPOMOPLUA HackIIeHns. Hu Tie Ha 3Toi IutaHeTe CerofHs He CIpsTaThes, TF000i
OpraHU3M HOJBEPKEH OT IPOHIKHOBEHHMS U IPOHUKHOBEHHEM TPEBOXHBIX BUOPAIIMOHHBIX BIUSHHI STHX KOBAPHBIX
m3ryaeHnit. K aToMmy MoxHO Taxoke 100aBHTh, MOTIaHHE, HE OINIACUTH PO PAaHOAKTUBHBIC YTEIKH U3 aTOMHBIX
SMEKTPOCTAHIIMI U CBAIIKH, HE TOBOPS Y)KE O 3JI0BEIIeM T'HHeHnH TpymoB Pycckmx aTOMHBIX HOIBOTHBIX T070K. [TosTomy
TpEACTaBIsIETCs Topa3io Oonee BEPOIATHO, B CBETE UCCIENAOBAHNA I-pa DOIKPOATA, B TOM, YTO YBEIHMUECHHE IIUPHHBI KOIbIA
JIEPEBBEB B ATHX cOCHax HUON cBsI3aHO M3-3a 3JIEKTPOMArHUTHOTO, & HE TeIIOBOro 3 dekra.



Fig. 17.12 Tree near Munich damaged by radar

Pwuc 17.12

Hanexna Ha Gymymee IeCHOTO X034HCTBa, 3aMETHM, 3aKJII09AeTCs B yIaCTHH 3aMHTEPECOBAHHBIX JINI W SKOIOTHIECKU
-OpHEHTHPOBAHHBIX IPYMII TPAKAaH, a He TOCYIapCTBEHHBIX U IIPABUTEIbCTBEHHBIX OpPraHM3aIHi, KOTOPhIE OI0araloTCs
Ha TaK Ha3bIBaeMbIH «3KCHEPTHBII» coBeT. Kak MbI BIeny, mo orHomreHno k 6urse Buxropa Illaybeprepa na Peiine n
MOCTIEYIOIIee CTPOUTENBCTBO THAPOTEXHIIECKAX HEECTECTBEHHBIX COOPYKEHUH, y 3TH "y4eHBIX' eCTb JIMIHASL
3aMHTEPECOBAHHOCTH B IOIICPIKKE TeX KTO y BIacTH. Eciu 051 3HaHMe U Teopun Bukropa [llaybeprepa u mpaxrtika B
3THX Pa3INYHBIX OPraHM3aIMAX, TPAXKIAHH ObIIN OBI 00BEAMHEHBI H PEaTN30BaHbI B TNIOOAIBHOM MacmTade, To MHOTO OBLIO
OBI clIeTaHo Ha IyTH K MPEBPAIICHNIO B HACTOAIIIEE BPEeMsI OCIa0MBAFOIIETO ITOTOKA JKI3HU Ha TOH IUTaHEeTe.

B ABCTpaiIiu M BO MHOTHX JPYIHX CTPaHaX MUpa, Hampumep, [lepMakyIsTypa °,9KoNorHueckue IBHKEHHS 32 OXPaHy
OKpyKaromieit cpensl, co3nanHoro brmtom Mommicon u []psux XonMrper B ABcrpanun B 1974 romy, ObLT KOIOCCANBHBIN POCT.
Teopuu 1 IPaKTHKU NOIIEPKUBAEMbIE IEPMaKyIETyphl OXBaTHIBAIOT CO3AHIE HHTETPUPOBAHHON CpeIbl Ha OONBIIIX M MAJIbIX
MacITadax u, B CBOSH MPaKTHUKE OKA3aICh BECbMa YCIICITHBIMH. JTO OCOOCHHO MOAXOA "pyKHu'', pa3paOoTaHHBII s ITonei
U ceMeil U3 BCeX CII0eB O0IIEeCTBa U, CIEOBATENIBHO, B IIPENENIaX CPEACTB M BOSMOKHOCTEH TeX, KTO 3aMHTEPECOBaH B
TOBBIIIICHAN CBOETO OIIMKANIIETO OKPYKEHHSL.

IMoMIMO ymydIIeHHs Ka4ecTBa *KU3HH B TAK Ha3bIBAGMBIX [[BUIII30BAaHHBIX CTpaHaX, IPHIMEHECHIE METOIOB
HEepMAaKyIETYPHI B CTpaHaX, HOCTPaJaBIINX OT HHUIIETHI CAENAN0 BO3MOKHBIM JUIS MHOTHX JIFOAEH, KOTOpBIe MHA4e OBI MOTHOIH
BCAMBIX Y)KaCHBIX YCIIOBHSX, BBDKUTD C YBEITHUCHUEM YHCICHHOCTH 1 Ka4eCTBa MUINHU. B mepMakylIbType oT HCIIOmb30BaHHE
BCEX NCKYCCTBEHHBIX YIOOPEHMH OTKa3bIBAIOTCS M TOIBKO HCTIOMB3YIOTCSI HATypallbHBIC METOABI KOMIIOCTHPOBAHHMS 1
orutoorBopenue. Ecin peanm3arnus 3T0i Xopomro NpogyMaHHOH CHCTEMBI OyeT Goree MIPOKO PacIpoCcTPaHeHa, TO 3TO
HavHET OKa3bIBaTh 3HAYUTENBHBIN 3((EKT CHauaIo Ha MECTHBIH, a 3aTeM M Ha Ooree OOIMMpPHEIE TEPPUTOPHHL.

IMepmakymneTypa CTpEeMHTCS BOCHPOM3BECTH KaK MOXKHO TOYHEE OHOIOrMUEeCKYI0 BAPHAHTHOCTh PACTHTENEHOTO
THIa BCTpedaromerocs B [Ipupone, a He yropsgoueHHEIE caIbl, COBPEMEHHOH MO B 3THX MCKyCCTBEHHO CO3MaHHBIX Cpenax
00WTaHMS, CETHCKOTO XO3SICTBA, JTECOBOACTBO, *KMBOTHOBOACTBA M HE3aBHCHMO OT TOTO, YTO MMEETCS JIU BOZA,
00BEIUHAIOTCS B TAPMOHITHOE M YCTOHYMBOE IieToe. BUp! pacTeHumit BEIOMPAIOTCS B COOTBETCTBHH € KOTOPBIM JIydIIIE BCETO
pacTer B coTpyrHHYECTBe ¢ ApyruMiL. [losca yOeKHIb 1 POIIM pa3MEIIeHBI C IIENBI0 00SCIICUCHNUS ONTUMAIBHBIX YCIOBHH IS
BBIPAI[UBAHHS OBOIIIEH BMECTe C IPYTHMH pacTeHHSIMH 1 IMAcTOMINA IS TOMAIIHUX )KUBOTHBIX B IIPeo0iIaJalomiuM
KIIMMaTHYECKUM U TI0YBEHHBIM yCIIoBHH. Kaskmast ceMbs nm rpymma, TakuM o0pa3oM, odecriedeHa cpeficTBaMHy Bee Oolee 1
Goree caMOCTOATENBHO, aBTOHOMHEH.

JlecoBoCCTaHOBIICHHE Tereph TPeOYeTCst B MACCOBOM MaciTabe Bo Beem Mupe.Yapies [t °, 3 3amagroit
ABcTpanuH, pa3paborai cucreMa A YCHEITHOH MacCOBOH ITOCAKH JIEPEBEB B 3aCyILINBBIX pernoHax. C ydeToM OOMMpPHEIX
TEPPHUTOPHIL CYIMIECTBYIOIIIX IMyCTHIHD M MX OBICTPOE PACIINPEHHE U 3apOKACHNE B pPaHee MPOIYKTHBHBIX PErHOHAX U3-



3a ITOYTH TIOTHOTO YRAJICHUS JISCHOTO TTOKpoBa, MeTox Yapnesa [Tutu 310, 6e3ycioBHO, 00eCHeUnT KHU3HECIIOCOOHBIE PeITeHHSI.
OTH CHCTEeMBI ASHCTBUTENBHO PabOTAIOT, M B HACTOSIIIEE BPeMs KaKHX-JIIO0 BECKUX MPIYHH, II09EeMY TOCYIapCTBY U
MPaBHTENBCTBY KOTOPOMY YIrpOXKaeT IyCTHIHH U 3acyXa, He OepyThcs cpa3y BBHIIONHSATE UX, €CIIH OHH ACHCTBUTENEHO 3a00THTCS
0 CBOCH 3KOHOMUKH H 0J1arocoTostHuH cBoero Hapoxna. C atum MeronoMm Yapne3a [lutu rapantupyercst BeDKHBaeMocTh 92%,
a 3a mocieraue rofsl, mocax 60 000 mummionoB nepesbeB B Kysetite, [Takucrane n 3anagnoit Ascrpammm. Ecim xakue-
00 KINMATHYECKHE U CEITbCKOX03AHCTBEHHBIE BOCCTAHOBUTEIIBHBIE MEPOIIPUATHS 00paTaAT BHIMaHHe OpraHn3anuy
Oo6bequHenHsIx Hanwit u mpu momneprxke BeemupHoro 6aHka, B OAMH MUT BCE TIOTyJaT IPEHMYIIECTBO!
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18 METABOJIU3M B JIEPEBE

Bce Mpoiecchl, KOTophIe MPOMCXOIAT B BOJIE, OTPAKAKOTCS OUEPETHOM Pa3 B HHAMBHIYATbHBIX (POPMaX PACTUTEIHHOCTH. |
Buxrop laybeprep

18.1 eusxncenue Coka

YMECTHO Tereph H3yInTh (PaKTHIeCKOe IBMKEHNE COKOB U JJBa YCIIOBHS TP €CTECTBEHHOM POCTE M HEECTECTBEHHOTO
BBI3BAaHHOTO cBeTOM pocTa. Kak u Bce ocranmbHoe B [Ipupozne, 310 Takke OmpenessieTcs: TeMIepaTypHbIM TPaJHeHTOM, B
JTAHHOM CITydae B caMo JIepeBe, a TAKKe B €T0 OTHOLICHHH K BHEIITHEM (akTopaM, Kak CBET, TEIUIO M Xoo. MBI BUIeNU B
m1aBe 9, YTO pemaronIiM IPH MEPeHOCe U TPAHCIIOPTE MUTATENbHBIX BEIIECTB, BCE ATH (PYHKIUH TEMIIEPATypHOTO TPaHeHTa.
Korna cBet 1 BO3IyX UCKITFOUEHBI, BHITIAICHNE COJIEH M TIUTATENBHBIX JITUMEHTOB TIPOMCXOAHT C OXJIAXKICHHUEM, B TO BPEMS KaK
C BO3IIEHICTBUEM CBETa M BO3/YXa, IPOUCXOIHT OCATOK ¢ HarpeBaHueM. ClieyeT Takyke HallOMHUTb, YTO B COOTBETCTBHUH C
TIONIOKUTEITEHBIM TEMIIEPaTypHBIM I'PaIMEHTOM, BBICOKOKAUECTBEHHbIE IIUTATENbHBIE BEIIECTBA, BBINAAI0T OCIESTHIMH,
MIOCKONBKY COK OXJIaskaaeTcs K +4 ° C Wi monaepKuBaeTcs Ipy 3Toi Temnepatype. [1o1 CHIIBHBIM OTpHIIaTeIbHBIM
TeMIIepaTypHBIM TPaIHeHTOM B CBETOM M BBICOKOH TEMIIEPATypOid, IIPOUCXONUT OOPATHBIN MPOIIEeCcC, 1 HU3KOKaYeCTBEHHBIE
MUTaTeNbHbIE BENIECTBA, HCKITIOYAIOTCSI, BRICOKOKAY€CTBEHHBIMH HE TIEPEHOCSATCS BOOOIIIE.

B nocneqHux mraBax MbI OITUIIAM, KaK TIPOMCXOANT €CTECTBEHHBIH POCT M pa3BUTHE B TEHE-TIOOUBBIX BHIAX, KOTOPOE
MIPOMCXOIUT B OCHOBHOM B KpoHe. [TormHast ¢hopma cTBONA HMIIMHIPUYECKas, C MUHAMAJIbHBIM pa3BUTHEM HW)KHUX BETBEH
(puc. 18.1), moToMy YTO HET HUKAKON HEOOXOAMMOCTH 3aIIUINATH CTBOI OT CBETA. TeMIieparypa BO3Iyxa HaypOBHE KPOHBI, KaK
MIPaBUJIO, 3HAYMTENHHO BBIIIE, YEM TeMIlepaTypa Ha ypoBHE 3eMiid. [10ToMy YTO HET TOPU30HTAIBHO MaJIal0Iero CBETa, CTBOI
TO)KE HUKOTJIA HE TIOIBEPTAETCS MACCUBHBIM U PE3KHM KOIEOAHMSIM TEMIIEPATyphl, B PE3YIIbTaTe Yero ToNUIHbIe
KOJTbIIa PaCIIONIOTAI0TCSl OYEHB OJIM3KO, MHOTIIA TaK OJIM3KO, YTO MX HEOTIMYUTH HEBOOPYKEHHBIM TIa30M.

TeMnepaTypHBIi TPaJIMEHT CTBONA TIOJIOKUTENBHBIN OT BHEIIHEH CTOPOHEBI BHYTPB, O0ee MpoXJIaaHasi BHYTPEHHSIS
TeMIlepaTypa, TapaHTUPYeT TO, YTO JI000e TIepeMelIeHre MaTepraia sl pOCTa PaBHOMEPHO PaCTIPENeNIeHO, BEICOKOTO
KayecTBa W OTHOCHUTEIHHO HEOONBIIOro KonudecTsa. Hampasnenue pocra v pa3BUTHS, CIEI0BATEIFHO, BBEPX C
HEOONBIINM OOKOBBIM PaCIIMPEHHEM, OTPaXKaIOIINe COOCTBEHHO €CTECTBEHHOE IBMKEHUSI COKA 1 TOTHUMATOLIEeH
(meBuTaIINK) SHEPTHEH, KoTOpas sBisiercs eé yacthio. I1o cmoBam Bukropa Illaybeprepa oHa MOYKET OBITH HACTOIBKO
CHJIBHOM, 37TOPOBOM, 3pEJIOH, €CTECTBEHHO BEIPOCIIEM JAEPEBE, YTO ITO IITOPM MOYTH HEBO3MOKHO HCKOPEHUTH. IMEeHHO
9TH CHJIBI, KOTOPBIE BO3BPAIAIOT IEPEBO K CBOEMY HOPMAIILHOMY BEPTHKAIILHOMY COCTOSTHUIO TTOCIIE CHIIBHBIX ITOPBIBOB BETPA.

OT0 TaKKe OOBSCHSET, Ype3BBIYaHYIO THOKOCTD CTOMKOCTH CTBOJIOB HEKOTOPBIX MONOIBIX CAKEHIIEB B €CTECTBEHHBIX
CTapOBO3PACTHBIX JIECOB, KOTOPHIE, KAXKIOTCSI, OPOCAIOT BBI30B CHJIaM I'PABUTALIMH BBITATHBAS IJTUHHBIE PYKH K HEOY.
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B 3pernsIx, IpUpOAHBIX, CTApOBO3PACTHBIX JIECAX CBET I POCTA CaXKEHIIEB M MOJOIBIX AEPEBbEB IIPOOHBAETCS OT
HCTOYHHKA BBIIIE B PACCESTHHOM BUJIE. 3aMETHM, UTO M3-3a TUITMIHOM MOCAIKe AePEBLEB, KaK IIPABHIIO, B TEHH ITOCAXKEHO TO
JIepeBO, KOTOPOMY TEHb HE0OX0/[MMa, HOCAKEHHO B OTKpbITOoe MecTO (puc. 18.2), n 4To0bl BBIKHUTB OH Cpasy ke, 4TOObI
CIIPaBUTHCSA C HEECTECTBEHHBIM YPOBHEM OCBEICHHOCTH M BEICOKOH TEMIIEpaTypoH, MOKPHIBAETCS KaK MOXKHO OBICTpee CO BCeX
CTOPOH BETKaMH 0COOEHHO y 3€MII BMECTO CBOETo pocTa BBepxX. Ero ¢opma nmeer koHycooOpasHyro GpopMy, HHOTIA
9gpe3MepHO, KaK IoKa3bIBaeT puc. 18.3 ectb MaccoBoe pa3BHUTHE BETBEH B HIDKHEH dacTu cTBoNA. [Ipn Ommxaiimem
PacCMOTPEHNH BHIHO, YTO pacIpeeliecHie BeTBEH SABIAeTCS HecOaTaHCHPOBAaHHBIM, YTO €CTh OONBITAs INIOTHOCTH y3JI0B
C CONHEYHOI JIeBOl CTOPOHE CTBOIA H, XOTA 3Ta (hopMa MOXKeT ObITh momxozsmeit nns Hoporomueit (Posxaectenckoii ) Emxu,
Ha caMoM Jiene Irpyoo neopMHUpOBaHHA.

B ypurynupoBaHHOM 1ocajke, pacTyliee JepeBO B KOHETHOM HTOTe IOMyJaeT ONMPEEICHHYI0 CTEEeHb 3alIUThI OT
COCETHUX JIePEBbEB, IIOTPEOHOCTH B BEIPAIIMBAHNY OOKOBBIX BETOK, YMEHBIIAETCS U ITpeobiIaatoliee HalpaBlIeHIe pocTa
HaBIpaBiieHo BBepX. OHAKO B OOBIYHOM yIPaBICHHE JIECHBIMU HACAKACHUIMH (IUTAHTALMSIME), TTOCIIE YCTAHOBICHHOTO
HeproJia BRIPAIIBAHMS, IEPEBbs BEIOOPOTHO ITPOPEKUBAIOT, YACTh BEIOPAHHON ITOAXOANT KaK CTPOHTENbHAS IPEBECHHA H
OTTIPaBIISIETCS Ha JICCOIMIIKY, a OCTANIbHAS YacTh Ha IIEIITIONO3HBIe-MeITBHULEL, B memy. D¢ deKT 3Toro npopexuBaHus Ha
OCTaNbHEIE IEPEeBbs IPUBENET K KatacTpoduaecknm nocnencteusiM! Erme pas, 1 oueHb HEOXKHJAHHO, OHU TIOIBEPTatoTCs
BO3IEHCTBHUIO M30BITOYHOTO TEIIIA U CBEeTa. J{JIs TOro 9T00BI BEDKHTB, BCS SHEPTHUS POCTA HAMIPABISETCS B CTOPOHHI B
HalpaBJICHUH BHIPAIIBaHNS BETBEH Ha BCEM IyTH BHIDKHEI 0OHAXXEHHOH YacTH CTBONA, IPEHMYIIECTBEHHO HA COTHEUHOMH
CTOpOHE, IPOM3BE/s HOBTOPHO OOIUIHE Y3IIOB, BCTPSCKA U HCKPHBIICHNS, TyduaToe 3epHO'. OOparuTe BHIMaHMe Ha puc. 18.4
3HAYUTEIBHBIC PA3INYHUS B IPOCTPAHCTBE MEXKy TOXMIHBIMH KOIIIAMH ¥ BHYTPEHHUMH 1 BHEIIHIMH, TPyOOCTb B 3¢pHE Ha
TIOTIEPETHOM CEUEHNH CTBONA, 37I0POBHIHA POCT B JAHHOM CITydae MPOHM3O0MIEN, IPUMEPHO, B CEPEANHE TPEThH JKU3HH JIePeBa,
KOTJ[a CIOM TOAMYHBIX KOJell ObIIN caMbIMH OJIM3KUMH ApPYT K Apyry. Ha paHHHX cTagmsax pa3BUTHA 3T0 33-JIETHETO JepeBa,
OYEBHIHO, TIOABEPTacTCs IPOTHBOSCTECTBEHHOMY YPOBHIO CBETa M BBICOKOIH TeMIiepaTypsl. [I0CKOIBKy €ro CTBOI IMOCTENICHHO
CTaJI 3aMIMIIATECS OT STUX BO3ACHCTBHI, OCIE €0 CTANN 3alUIaTh KOMIIAHBOHEI IEPEBbs, TOAMIHBIC KOMIA B 3TOM MECTe
PACIIONOKEHBI PABIIIKOM, BMECTE, OCIIE 3TOT0 PACIIMPHIACH CHOBA PE3KO U OYEHB IIMPOKO, KOT/A 3aMIUIIAIONINe
KOMITaHBOHBI OBIIH YHalCHBI.

JIro0yro pe30HaHCHYIO IPEBECHHY MOXKHO TOIBKO HOTYIHTh U3 00IacTH T/e OIM3K0 PACION0KEHHBI TOIIHBIC KOMbIIA,
HO IIaTa, 33 BBIPE3aHHYIO JOCKY 110 BCeH IIMPHHE CTBONA OyIeT CTpaJaTh HEOXHOPOIHOH ycankol. C TOUKH 3peHus UX
HPUTOXHOCTH JUTS KOHCTPYKIIMOHHOTO Ha3HAYEHMs, pacTyllee eCTECTBEHHBIM 00pa3oM, TIOTHO PacoI0KEHHBIE KOTbIIA
JIPEBECHHBI TOPa3/Io BHILIIE, OOJIee MOCIe0BaTeIbHbI, yCTONYMBas (TBEpAast) U PeryjsipHa 10 Bcel CTPYKType, U ropaszio
ycroitueBee (MeHee CKIIOHHA) K JehopMaliii 1 HepaBHOMEPHO#H ycaaku. [lnaHTanus jeca uin TeHe-00HBbIE 1ePEeBbs
BHE3AITHO MOJBEPTraeTCs BO3ACHCTBHIO CBETa B €CTECTBEHHBIX JIECaX, C APYTOH CTOPOHBI, MPOSIBISIOTCS HE
TOIBKO HEPaBHOMEPHBIE PACCTOSTHIE TOMUIHBIX KOJIEIl, a Cep/IIIeBHHA JIEPEBa YacTo PACIONOKEHa He MO IEHTPY U CKIOHHBI
K Pa3BUTHIO THUIIN B CEP/IICBHHE U KOJBIIA HE MPABEIBHON (POPMBI UX TPSACET, MPUUIEM JETKO PACKAIIBIBACTCS MO IMHUSAM, a
TaKKe MKy TONUIHBIMH KOJbIIAMH.

Fig. 18.4
Puc 18.4

Boree Toro, He TONBKO PEIXTIAs, TyOdaToe, MPOCTPAHCTBO MEXKIY KONbIIAMH IIPUBOJUT K UPE3MEPHBIM I
HEepaBHOMEPHOH ycaJike, 9TO JIeNaeT TaKylo JPEBECHHY IPAKTUIECKH OSCIONe3HOH 1 aOCOMIOTHO HEIPHUTOHON Kak
CHJIBHBINM KOHCTPYKITMOHHBII MaTepHa, CBI3aHHO C aHOMAIbHO BBICOKOH BHYTPEHHEH TeMIIepaTypol Taxke 0OecIednBaeT
nyieanbHOe MECTO JUTS Pa3MHOXKEHHUS OaKTepHil U TPHOKOB Mapa3uTOB, KOTOPEIE B KOHEUHOM UTOTe YOUBaloT fepeso. Bee
9TH HeKpoTHueckue (OMepTBEBILNe) SBICHNUS ecTh TO, 4To Bukrop [laybeprep Ha3bIBaeT «pakoM JepeBa» M, O4EBUJIHO,



YTO CTPAJAET IePeBO Ha ABYX (pororpadusx Ha puc. 18.5, BUaHO, MOCTpagano oT CMepPTENbHOTO 3apaKeH s THIIIN B
Cep/ILIEBHHE KaK ITOKa3bIBAIOT IPHOKOBBIX HAPOCTHI (CTPEIKaMi) Ha IOIYTH BBEPX 10 CTBOJLY, BBI3BIBAS €TI0 pa3pyllCHHE.

Disease in shade-demanding timbers th
excessive exposure to sunlight

An example of the damage inflicted on a shage
demanding beech tree, when it is planted out in #w
open in plantation forests and exposed to the full impas
of direct sunlight in its early youth. Such trees can (o™
grow and develop healthily under the protection of s
mother-tree.

The upper part of the trunk and the whole of the crown
have broken off about half way up the trunk.

Cross-section through a 60 year old beech, showing
development of wide, oversize, annual rings during
first 25 years of its growth. The structure of the woos
between such large annual rings exhibits a spongy
texture, which is highly absorbent and leads to hes

Tree in the adjacent photograph has suffered a majoe
attack of heart-rot, as evinced by the fungal growits
(arrowed) on the trunk, which caused the fractune ate
half way up.

Fig. 18.5
Puc 18.5



ITo cioBam Bukropa IllayGeprepa akTnuecku JBIKEHHEM COKa He ocylecTBisiercs depe3 ocmoc (Ocemoc (ot

rped. 6SMOS — TOMIOK, HaBjieHue), uddy3Hs BemecTsa, OOBIYHO PACTBOPHUTEIIS, Yepe3 MOMYIPOHUIIAEMYI0 MEMOpAHY,
Pa3IeNSIOIIYI0 PACTBOP U YKCTHIN PACTBOPUTEIb MIIH JIBA PACTBOPA Pa3IMYHON KOHIICHTPAIHMH.), KaK B IIPE/IIONIOracTcs B
HACTOSIIIIeE BpeMsI:

"SI MHOTO pa3 y)xe 3asBIISUI, YTO MOBBIIICHUE COKA B IEPEBBAX HE MOXKET OBITH OOBACHEH (YM3UUECKUM MOAXOIOM 10 CHX
TI0P BBIABUHYTBIMU TOJIBKO, HAITPUMED, BJIUAHUEM BHCITHETO JABJICHUA BO3ayXa U T.O., HO B 9TUX 00BSICHEHHSIX HE HAWTH OTBETA HA
MIPOHCXOIAIINE OOMEHHBIE MPOIIECCH B MIOCTOSHHON MyJbCAIlH B KaXKIOH KIIETKE IePeBa U, CIEIOBATEIBHO, B pe3yIbTaTe
JKH3HEASSTENBHOCTH KaNMUIIpHOH KiteTke-aepeBa. [Ipodeccop Kypr Beprens u3 bepiuna mpumesn k aHaJIOrMIHBIM BEIBOAM B
CBSI3H C JIEATEIBHOCTHIO CEPALa ¥ KPOBH Y XKHUBOTHBIX. = "

IToMIMO OXXUBIISFOIIEH ITyNbCAIINH, 3T0POBOE JBIKEHUE COKA TAK)KE MPOMCXOHT B CPE3BBIYAITHO TOHKUX KaIIUIIIPaX,
KOTOpPbIE MOKHO HaiiTH B IIOJIHOCTBIO €CTECTBEHHBIM 00pa3oM pactyiueM aepese (puc. 18.6). [lokasan quamerp Tux
KPOIIEUHBIX KammuIIpoB. C HeOONBIINM MOTEINICHNEM YIIIEPOANCTAs KHCIO0Ta, COAEprKaIelicss B BOIE M COKE MPEBPAIaeTCs
B YIJICKHUCIIBIH Ta3 ¥ 00pasyeT My3bIPbKH, KOTOPBIE MOTHOCTHIO 3aKPBIBAIOT MIOJHOMPOXOIHBIH (3aKphIBAET AUAMETP
KaIrwusipa) Kamuuisipa, ¥ Ha CaMOM JIeJTe KaMIsiphl Ka4aroT, KaK HACOC, BOIY C MUTATEIbHBIMHA BEIECTBAMU M COKOM IPSIMO
IO CAaMBIX TATBHUX BETOYEK, OKOHETHOCTEH, KPOHBL. DTH Iy3BIPHKH 3aIONHSIOT KaMULIPBI, KaK POOKH, U, TaK OHU
MOJHIAMAIOTCS, BBIIABIINBAIOT, HAKIMAIOT, IIPOMEXYTOIHBIC TIPOCTIOWKH, TTAKETHI, BOIBI, COKa U T.1I., BIIEPEX IIePERCOOOH.

Taknum 00pa3oM, COK MOKET ObITh MOAHAT Ha Bo3Bblatonioycst Ha 91m (300 ¢yroB) BeicoTy, HampUMep, Kak B
Tacmanmn psOWHEL, camasi BEICOKAs! JIMCTBEHHAs Iopoa B Mupe. Bocxonsiee, mogHIMaroIee ABIKEHHE COKa HE MOXKET
MIPOM3ONTH M3-32 0OCMOCa, Y€ abcopOupyroliee NeHCTBUE B MOBBIIICHINH OrPaHUYEHO, HU OHUM TOIBKO MEXaHHMIECKHM
BCACBIBAHHEM, 3aMETHM, TaK KaK Y)KE JaBHO YCTAHOBJICHO, YTO CTOIO BOIBI HE MOXKET OBITH MOAHSAT Bbirie, 4em 9,81 m (32,18

pyra).
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Puc 18.6

MoabeM (BoCXoXOEHWE) CoKa - AHEBHOM npolecc. [lepeBo BblabIXaeT KUCMopo/ B Te4eHue OHS B
npowecce CbOTOCVIHTe3a, a HOYbIO HanpasneHne OBMKEeHUA N3MEHAETCA U OHO BAObIXaeT KUCopoa (KaK n Mbl)
B Lensx obecneyeHms pas3BnUTUA KOpHeBOVI CuUcTemMbl N ogpeBeCHeHnaA cTeona. Korga ConHue 3axogut
TeMneparypa nagaet h ypoBeHb OnHaMmnyeckom QHEepPrmmn ymeHbLllaeTCA.

3TO HHUIMHUPYET OTCTYIIEHHE COKA, KOTOPHIH Teleph CTAHOBUTCS OCOOCHHO IIOTHBIM Yepe3 OXJIaXK/ICHHUS U OIIyCKaeTCs
BHH3 C HAIIpaBIICHHEM MOHIKatomero ColHIA U B KOPHEBYIO 30HY. TpyOOUKH 1 KaMIUIISAPHI B KPOHE OTKAYHBAIOT COK
U CO3/1aeTcsi OMOIOrNYEeCKNX YaCTHYHBIN BakyyM Tak Kak CO,-Iy3bIpbKH KOHICHCHPYIOTCS (YIIOTHSIIOTCS) M HAYHHAIOT
CHIDKaThcs. BMecTe ¢ caxapamu 1 kpaxmanoM 00pa30BaHHBIMH B JHEBHOE BPeMsI IIPH (POTOCHHTE3€E, 3TO BCACHIBAHHE
3aTAruBaeT BHU3 KUCIIOPOL, a30T, caxapa, kpaxmaisl, CO, u apyrue copepiKaliiie ra3sl yepes orBepctus (YCThHLE) U ITOPHI B
JIACTBSIX ¥ BCE BHU3, BILIOTH 0 METBUAHIINX BOJIOCHHOK KOPHEH. 3/1ech OHM IUTAIOT XU3HEHHBIE (DYHKIMH AepeBa B HOTHOE
BpeMs 1 00eCIIeUNBAIOT MaTePHAIIOM JUIS €0 CTPOUTENBCTBA CTPYKTYPHI, ()OPMUPOBAHHE TOXMIHBIX KOJIEIl ¥ OPEBECHEHIS
BHYTPEHHHX TKaHel nepeBa B 1ienoM. Korma 30HBI KpOHEI M CTBONIA OCTHIBAOT, KOPHEBAsI 30HA HarpeBaeTcs, H Ha000poT, ecin



KOpOHA ¥ CTBOJI HArPEBAIOTCS 30HA KOpHeit ocThiBaeT. TakiuM 00pa3oM, I0YBa OCTASTCs TEIJION B TeUeHHE HOYH U 3UMOH, U
MPOXJIa/IHas B TEUSHHE JIHS U B JIeTHee BpeMsi. B pesynbrare upe3MepHbIX KoneOaHHil TeMIIepaTyphbl IPyHTa, KOTOpbIE
OTPHULIATENBHO CKa3bIBAIOTCSI HA MUKPOOPI'aHU3MBI B )KHBUTEILHOM CIIOE IIeperHost (rymyca), He IIPOMCXOMT TIPOLIECC MHUEHHS
— pacCIOKEHHS.

Tort xe caMBblil IPOIIECC OTHOCHTHCS K CBETY - C CBETO-TIOOHMBBIC TOPOBI JPEBECHUHEL, ITOKA CBET HE SBIISETCS
Ype3MEePHBIM, OCKOJIBKY y HUX €CTh 3allIUTHBIM MEXaHU3M B BH/IE O4YeHb TOJICTOI KOPbI MIIH, B HEKOTOPBIX CIIy4asx, LBET -
I[BETHAsI KOPa C BBICOKOH OTpakaTeIbHOI CIIOCOOHOCTHIO.

Pucynkn.18.7 A i B moka3sIBarot 311 mporeccs! 6onee nogpooHo. Tak - Ha3bBaeMbIif ''coi KaMOHs' MOXKHO
paccMaTpuBarh Kak «IPOTO — FOANYHOE - KOJIBLO» U B TO JK€ BPEMsI HCIIONIB3YeTCs B Ka4eCcTBE ANAIIEKTPUKa, Oyner obparieHo
BHHUMaHHE [03xke. DTa aKTHBHAsI 30HA, I7Ie IPOMCXOAUT POCT JIepeBa Yepe3 B3auMOIEHCTBUE JIBYX PA3HBIX COCTABHBIX, U
IEKTPUUECKH 3aPsUKEHHBIX XKUIKOCTEH, T.e. OTPHIIATENBHO 3apshKeHHbIe (roambl (Daodma (ot rped. phloids — xopa, 1bIko),
TKaHb BBICIINX PACTCHMH, CIy)Kall[as 1Jist IPOBEACHHS OPraHUYECKHX BELIECTB K pa3IniHbIM opranam. Bmecre ¢ kcunemoit
COCTABJISICT T. H. MPOBOJISIIIHE [IY4KH.), COAEPIKAIINX KHCIOPO, TUOKCHAA yIIIepoa, a30Ta U T.1., CTEKAeT C BHYTPEHHEH
CTOpOHE JIMAJIEKTPHKA, TOIJIA KaK TONOKUTENBHO 3apshkenHas kernema (Kemrema (ot rpeu. xylon — cpyGneHHoe iepeBo),
TKaHb HAa3€MHBIX PACTEHMH, CIIyXKalas 1JIs IPOBEIEHUS BOABI U MUHEPAIBbHBIX CONEH OT KOpHEH BBEpX IO pacTeHuro. K.
pacroaraeTcsi CIUIOLIHBIM KOJIBLIOM MM B TaK Ha3bIBAEMBIX MTPOBOISIIHUX (COCYINCTO-BOIOKHHICTHIX) MydKax.)
(DYHKIHOHUPYET U COREPIKUT HOHU3UPOBAHHBIC MUHEPAIIBI, COH, MUKPOJIEMEHTSI, yIIeKHCIbli ra3 min CO,, U T.1., TedeT
BBEPX I10 BHEIIHEH CTPOHE H30s1TOpa. MeX1y STHMH ABYMS TOTOKAMH U Yepe3 NX B3aMMOACHCTBHE, POTO — FOAUIHOE -
KOJIBIIO MPEBpAIaeTCs B Ha/UIeKallee FOAMIHOe KOJbLO. DTH TOIOBbIE KOJIbLIA, HECYT B ce0e OTIEYaTOK KU3HH - OINBIT U
HCTOPHIO JiepeBa.

Bechb 10T 1poriece NPOUCXOANT B TEMHOTE IO 3aIUTHBIM OKPOBOM M3 KOPBI TaK, YTOOBI, B MAKCHMAJIbHO BO3MOXHON
CTeTIeHbI0, 0e3 HapyIIeHHs B 3TOT TOHKHH cOalaHCHPOBaHHBIH OOMEH BEIIECTB, H30eXKaTh IPE3MEPHOr0 OOIyIeHUS 1
HOBBIIICHHS TEMIIEPATYPBI OT MPSIMBIX COMTHEIHBIX JTydeid.

18.2 Temnepamypnusie cpaduenmot 8 depege

3mech Takke TEMIIEPaTyphl HTPAIOT BAXKHYIO PONTb. AKTHBHBIE 30HBI POCTa BO BHEIIHEH Nepu(epruiHBIX 30HaX CTBOIA U
BETBSIX TPEOYIOT OMPENEIICHHOTO YPOBHSI TEIUIA M SHEPTUH IS OICP KaHHS PA3TMIHBIX (POPMHUPYIOIIAX IIEMEHTOB B
MPOIYKTHBHOH, HOHU3UPOBAHHOM H )KHAJKOM COCTOSIHHH. Bce 310poBBIe Mmporiecchl KOMOMHAIIMA W peKOMOHHAIINH,
TIPOUCXOJISIIE TYT, TIOTHOCTBIO 3aBUCAT OT YHOPSIOYEHHON KOHPHUTYPALIMH 1 OTHOCHTENBHBIX MPOMOPIIUAX TEMITEPATYPHBIX
TpaIMCHTOB.

C NONOKUTENBHBIM TEMIIEPATYPHBIM I'PaIMEHTOM OT BHELIHEH CTOPOHBI BHYTPh B TEUEHHE JHSI, KaK IIOKa3aHO Ha
puc. 18.7 ,C, camble mpoxiiagHbIe BHyTPEHHHE COKU MOIMHUMAIOTCS OBICTpee, U HECYT JyUIlUe ITUTAaTeIbHbIE BEIIECTBA
IO BEPXHEH 4acT JepeBa. ITO JJis pOCTa BHICOKOTO Ka4eCTBa, JINCTBBI, MAJICHbKUE 3€JICHbIC MOOCTH, I[BETHI U
PETPOAYKTHBHBIE HJIEMEHTHI, TUIOJIBL.

DTOT BOCXOSIIHI TIOTOK MOMKET OBITH CTOJB K€ OBICTPBIM, TAKMM KaK 3 M B MUHYTY, HJIH MeaieHHbIM 50 MM B Yac, Kak
00 stom mcan Bukrop [laybeprep. bonee Huzkoe kauecTBo, Oonee TpyOble MUTATEbHBIE BENIECTBA, PUCYTCTBYIOLIHE B
KpalHHUX CJIOSIMU KaMOUsI B KOJIbLIE, KOTOPBIE TPEOYIOTCS ISl CTPYKTYPHOTO 00pa30BaHUs AepeBa, MOTYT OCYIIECTBIEHO
JIBUTAThCS TOIBKO BBEPX I10 MEPE MX CTEEHH pa3pelIeHHON rpy0OCTH, YeM Ooree rpyOble OCaKAatoTcs B paHee
c(hOpPMHUPOBAHHBIX CIIOAX CTBOJIA, YeM Oojiee TOHKHE, MPEKPACHbIE, B HOBBIX CIIOAX U BeTBsX. O0a MOTOKA KauyecTBa U BHICOTHI,
Ha KOTOPYIO 9TH JIEMEHTHI OTHSINCH 3aBUCAT OT TEMIIEPATYPHI U CTETICHH, B KOTOPOH OTPHLIATENBHBINA TeMIIEpaTypHBIH
TPaJIveHT, B cBoei QyHKIMEH B KadecTBe IBMIKYILEH CHIIBI WK (PUIIBTPA, aKTUBHBIN OT BHEITHEH CTOPOBI BHYTPb.

YTpom nporpeccupyet odlast TeMreparypa aTMoc(epbl, OHa TOBBIIIIACTCS, YTO MPUBOIUT K TOUKE MIEPECCUCHHS MEKITY
MO3UTHUBHBIMH U HEraTHBHBIMH TEMIICPATYPHBIMHU TPaIHCHTAMU B JIEpEBE, YTOOBI MepeiiTn Ha Gornee TTyookue ypoBHU. [ToTok
COKa HauMHAET 3aMEJISThCS M, B 3aBUCHMOCTH OT €r0 KaueCcTBa Pa3IMyYHbBIX MOMOKUTEIBHO 3apsKEHHBIE, YTO TTUTATEIbHBIC
3JIEMEHTBI HaXOZSTCS BOJM3HU CTAIlMOHAPHOMN 3a/IepP)KKE Ha Pa3HBIX BHICOTAX B OXKUJAHHUHU MPHUOBITHS OTPUIIATEIIEHO
3apsKEHHBIX JIEMEHTOB CBEPXy. MOXKET OBITh, TOATOMY, HAIIPUMEDP, B aMa30HCKHX JIECOB TIEPECTACT BhIPAOATHIBATHCS
KHCIJIOPOJT OKOJIO TIONHS. B CBA3M C OBICTPBHIM pa3BUTHEM BBICOKHX BHEITHHX TEMIIEPATYP BO BPEMsI yTPa, MOTOKUTEIBHBIC
MUTATEIIbHBIC BEIIECTBA TIEPEHOCATCS TEMIIEPATypPHBIM I'PAJINCHTOM OBICTPO CMEHSIETCS Ha OTpuIiaTebHbIi. [Tombem
3JIEMEHTOB Tl (POTOCHHTE3a, TO3TOMY (DOTOCHHTE3 MpEKpaIaeTcs, U 0e3 KaKoro-a1u0o BhIJEICHUE KHCIOpOoaa, O0NbIIe He
TIPOMCXO/IHT.

Hactynaer HOYb, ¥ ¢ BHEITHUM OXJIAXJICHHEM, TEMIICPATyPHBIH IPaJIMCHT MEHSACTCS U TIOIOKUTEIBHBIN TPaueHT
TeMITEPaTyphl BO3HUKAET U3HYTPH HAPY)Ky (CIteBa HampaBo, Kak rmokasaso Ha puc. 18.7, C), To eCTh BHEIIHHE CIION
CTaHOBSITCS XOJIO/IHEe, YeM BHyTpeHHHe. COK HaYMHAET CHUXKATHCS, COK ¢ Ooiee BEpXHHX YacTei JepeBa ObICTpHEE YeM
B HIDKHUX, [TOTOMY YTO OXJIQXK/ICHHUE B KOPOHE TIPOUCXOAUT Ooliee OBICTPBIM TeMIIOM. B ciiyuae B AMa30HKeE BBIIIIE, TEM
Oorblliee UCITAPEHUE CBA3aHO ¢ OOJIee BBICOKOM TEMIIEpaTypOil MPUBOIUT K YCKOPEHHOMY OXJIQXKICHHUIO M YIUIOTHEHHIO COKA,
KOTOPBIW 3aTeM OITYCKAeTCs MOCIe TONYTIHS U He MEHSET HallpaBJIeHUe Ha oOpaTHoe 10 cieayromiero nHs. B o6ounx
cirydasix 3((EKT 3TOro SBICHUSI COCTOUT B TOM, YTOOBI MPUTSHYTh KUCJIOPOJ] U IPYTHE Ta3bl U BEIICCTBA, B COICPIKAIIIMXCS B
OTPUIIATENILHO 3apsKEHHOM (pr103Me BHH3 O HAIIPABJICHUIO K KOPHEBO# - 30He. Kucimopon, kKak areHT K IPUHYKICHHIO BO BCEM
pocTe U pacrajie, TaKUM 00pa3oM, JOCTYIeH sl Ooliee HU3KOro MeTabor3Ma Jepesa.



QIELEEIE;E_LﬁXEE
{Cambium Layve

( )Phl ‘% Phloem
g aem

3 Aylem

) s @?@@ SN

PLAN OF TRUNK @@ @\\
@@ O\ ¥
Annual rings @@ -
A >\ &
v AR @@ @ Bark
AN P x @@ g\ Protective fabric for
- ) internal growth processes
G -~ @ @ & \
g B\
¥ Gk {
;'-.-“ 63 @ %Q
4 pre, £ | ") @ l
,;;/ Direction of greater dynamic, energetic act1V1ty
- f
>
Direction of greater harmonic, energetic structurlng
T P T AR

Descent of the DIELECTRIC LAYER

CCa.tnb:i.u.‘m Layer)

|

I phloem—flow to
]" the roots
t

INX
1}
|
T
|

" Inerease in transport of matter
due to reduction in tesperature

44--+—‘\+—,-\+,—+ o A
ECTION \THRU 'TRUNK

Ipcreased growth through reduction
~in sap-flow vtlo:lr.x and increased

‘ ulparal-ure
] Ascent of the
xylem-flow to
‘ the crown
U1 8 Y 1

- = 5 Jb—p
75 18 83 88 93 10,0 107 115 125 136[15,0{:

Direction of greater energetic density 1
Direction of temperature decrease

©
'-.____‘__‘“- N]’(mr

e

!
l|
o

é-

15.0°C

——

15°C

Direction of positive temperature gradient
Fig. 18.7

Puc 18.7



B cBoem mocTeneHHOM ciycke (JI0AMBI CTATKABAIOTCS C MPUOCTAHOBICHHBIM TOJIOKHUTEBHO 3apsyKEHHBIM
MareprajoM, ¢ KOTOPBIM OHa B3aUMOJEHCTBYET, B3aUMOZCHCTBIE, KOTOPOE YCHITMBACTCS TAK KaK IMOJIOKUTENBHO 3apsKEeHHBIE
KCHJIEMBI 0OPAIAF0TCS HAPY)KY MOJT BIMSHHEM [PEO0IIaTaroNiX OIOKUTEIBHBINA TEMIIEpaTypHbIX rpaaieHtoB (puc. 18.7, A u
B ). D10 IPHUBOMKT K MOABICHUIO PA3IMIHBIX METAOOIMYECKHX IIPOIECCOB, B TOM YHCIIE OJPEBECHEHUS CTBOIA, KOTOPBIH, B
COUYETaHUH C YIUIOTHEHUEM H YKPETUICHHEM, BIUSHUS 3UMHUX XOJIOZIOB, K KOHITY T0/la, MPUBOINT K MPABEIFHOMY YIPOYHEHHIO
MPOTO-TOIUYHBIX-KOJIEI[ B TOMMYHBIC KObI[a. VIMEHHO HOYBIO, TAKHM 00pa30oM, pa3BuBaeTcsi 00XBaT( YBETMUUTACTCS THAMETP
CTBOIIA) M POCT JICPEBA M KOPHEBOW CHCTEMBI.

JIBIDKEHIE COKOB B TEHE-JIIOOHMBBIX JI€PEBHEB, 3aMETHO OTIIMYAETCS. B 11esioM cTpykrypa aepesa JehopMUpOBaHBL
HEOOXOMMMOCTBIO BBIPALIIMBATE BETBH, COK, KOTOPHIH, KaK IIPaBUIIO, MOHEMAETCS HEOCPEACTBEHHO Ha BEPIINHY HE
TOJIBKO OTBOJIMTCSI B HEXKEJIaTEIbHBIE OTBETBIICHUS, & €r0 OOBIYHO OeCIIPEIATCTBEHHbIH IOTOK H3MEHEH, OH BHIHY)K/ICH 3aBHTHCS
Y KPYTUTBHCS BOKPYT AOIMOMHHUTEIBHBIX Y3JIOB B CTBOJIE. JTO MPEISATCTBHE €Ille OONbIe YCyryOIsieTCs TEM, UTO, YBEITHYHBACTCS
M30BITOYHAST BBICOKAsI TEMIIEpaTypa, TPYOOUKH CaMOro MOTOKa COKa ropa3io OoNblIe B JHaMETpPe, U CIIUIIKOM BEJTHKHU JUTS
My3BIpEH YIIIEKHCIIOro Ta3a, YTOObI 3alOTHATH MX MOMTHOCTHIO, TaK KaK pa3Mep My3bIPhKOB HE YBEITMYMBACTCS COPA3MEPHO.

Bmecto Toro, 9To0BI pacTé BBEPX MPAKTUUECKH 10 TIPSMOM JIMHAH B TIpEeNaX TPyOOUeK-KaHaJIoB, KaK B
OWIHHAPIIECKUX CTBOAX, COK OMHCHIBACT OOMBINYIO CIMPATIBHYIO TPASKTOPUIO BOKPYT Mepr(epruH yBETNUSHHBIX POTOKOB
1 CO, my3BIpy MOTYT TOIBKO MMOBBICHUTB OO YKUAKOCTH, HEOOXOAUMYIO TS 310poBoro pocra (puc. 18.8). Ouu Gonbiue He B
COCTOSTHUH TIOMHSATH JOCTAaTOYHOE KOMUIECTBO, YTOOBI 00eCIIeUnTh KPOHY JIepeBa 1, TaK KaK MATATeIbHbIE BEIECTBA CaMU
SIBJISTIOTCSL MEHEe Ka9eCTBEHHBIMH, TIPOM30IILIH Yepe3 CyO-HOpMAaIbHBIN HIIH HEHOPMATBHBIH OOMEHHBIHN MPOLIeCcC, ECTECTBEHHO,
MOXET TIPOM3BOJHUTECS HE BEICOKOKaYECTBEHHAS! IPEBECHHA H )KU3Hb JIepeBa caMo 110 ce0e He MOKET OBITh MOAepKaHa TIPH
OOBITHOM BO3POCTE. DTO TO, YTO MPOUCXOAUT oTMUpaHue. COK He TIEPEHOCUTHCS K BEpIIHE JIepeBa HIH KOHETHOCTSM BETBEH,
OHU BBICBIXAIOT H OTMHUpAIOT. MecTa, TJie JINCTBA BCE ellle pacTeT, OHM YKA3bIBAIOT, 10 KAKOr0 MECTa TIOAHUMAETCSI COK.
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of nutrients;
sap and vater.

coarse
capillary
structure

L1
>
e e
Ni——

Fig. 18.8 Inadequate raising of nutriests
Puc 18.8

I'maBubIi 9 ekt aToro Honee caaboro ABMKEHUS COKA - MPEXKIEBPEMEHHOE OCAXK/ICHHS [INTATEIbHBIX BEIIECTB U3-32
HEEeCTECTBEHHO BBICOKHMX BHYTPEHHHX Temreparyp. OHHU Takke OTBETCTBEHHBI 32 HOpMHUPOBaHNE METBIAMIINX, HU3INX
XUMHYECKUX COSANHEHHH U SIBIISIFOTCS IIPUYMHOM HacIoeHns! (HAPOCTOB), KOTOPBIE MOCTENEHHO OJIOKUPYIOT KHAJIBI-COKa, KaK
MOKa3aHo Ha puc. 18.8. AHaJIOrMYHBIM YCJIOBUEM IS YENIOBEKA SIBISIETCS aTePOCKIIEPO3 UM BAPHKO3HOTO PACIIHPEHUs BEH
B HOTax ¥ CTYITHSIX, KOTOPBIE TIPOUCXOUT IO TOM K& MPHYNHE, 8 UMEHHO HEHCIPABHBIX KPOBEHOCHBIX COCYIOB H B [IOTOKE
(aprepu 1 BeHbI).

B nporecce ocaxaeHust 3TuX rpyobIx MaTeprasioB yBeJIH4UBaeTCs 00XBAT JepeBa, B CAMOM HIDKHEM, Hanboree
HEIPUTOHOM JUIsl YEIOBEKa Y OCHOBAHUSI CTBOJIA, M3-3aBBICOKHMX TEMIIEPATYp, OHH HE MOI'YT OBITh MOHSTHI BBIILIE U JaJIbIIE.
O6uwit 3¢ dexr or 31010 sABIsIeTCs: HOPMUPOBAHIE KOHHUYECKOrO CTBOJIA, KOTOPBIN HE TONBKO BJIMSIET HA KaUYeCTBO JPEBECHHBI,



HO, BcIIOMHUHast m300pakeHns 111 Ha nuarpamme Bukropa Ilaydeprepa Ha puc. 16.8, Tarke HckaxaeT IyTH Heocs3aeMOr
9HEPruH HEOOXOIMMOM ISl 310POBBS JIEPEBbEB U aTMocdephl B 1esoM. BMecToToro, 4To0b! YCHIIUTh BEPTHKAIBHYIO
MO3HLIMIO IepeBa U 110 CIIUPAIIH BBEPX Ha OONBIIYIO BBICOTY, IJie OHA Aabliie 00bequHaeTcs ¢ 3QUPOM B BUJIE TUHATCHOB
(dynagens) u kBamurenos (qualigens), oru pa30pachIBalOTCs HEMPOAYKTUBHO Ha BCE YETHIPE CTOPOHBI. Ero mogxbemMHast
9HEPIHsi TAKMM 00pa3oM ocliabeBaeT, TaKoe JAePEBO JIerye JPYrux CTAHOBUTCS JKEPTBOM LIITOPMOB.

18.3 /lepeso, kak 6uo-konoencamopa

IMonHOE 00CYXIEHNE YCTPOUCTBO NEPEBbEB HE MOXKET IIPOCTO pa3BIeKaTh TO, YTO BUIHO CHAPYXKH, a OJDKHA BKIIIOYATH B
ce0st HeBUIMMBII SHEPTHUHBII acTIEKTHI, KOTOPHIH, KaK yXKe ObLIO CKa3aHO paHee, IEPBUYHEE, BHEITHE ITPOsBICHHAS (hopMa
ABIIsAeTCS MOOOYHBIM d(pexToM. ViMest paHee 0OCyKIeHHEe OMOMAarHUTHOTO CHIIOBOTO IIONE JePeBa, 34eCh MEI OyneM
paccMaTrpuBaTh TO, KaKIM 00pa30M OHO-3IIeKTpIIecKast SHEpIUs IepeBa CTAHOBATCS Bce Oonee yCHIICHa B HAITPaBICHUH 000MX
MOZICKA30K BETBEH U KOPHEH.

B xome mauckyccuu o 6ro-koHaeHcaTope Ha ¢.89 (rmasa.6.2), 610 MOKa3aHO, YTO IUIOTHOCTH 3apsiia Ha OIHOM
CTOpOHE JMIEKTPUICCKOH MeMOPAaHBI MOKET OBITh YCHIICH 3a CHET CHIDKEHHUS pa3Mepa MOBEPXHOCTHOTO 3apsija, a IIOTEHIHa
MOXeT OBITh YBEIMUCH OTHOBPEMEHHO H SKCIIOHEHIINAIBHO, YMEHBIIIAs PACCTOSHUE MEXKTY IPOTUBOIIONOKHBIMH
3apspamu. Kpome Toro, 06110 BHIHO, 9TO, C KOHIIECHTPHYIECKUMH, ChepHIecKie TOBEPXHOCTH 3aps/ia, INIOTHOCTH 3apaa ’
MOTEHIIMAJ ABTOMAaTHIECKH yBeIMUMBaeTcs. B ciydae ¢ mepeBoM, 3aMeTHM, MBI IMEEM JIeJI0 He C KOHIIEHTPHYIECKH
cpepruecKIM MOBEPXHOCTHBIM 3apsIOM, a C KOHIIEHTPUYECKH IIITNHIPHIECKHM T.€., B KOTOPBIX MIPUMEHSIETCS TOT XKe,
ABTOMAaTHYECKOE yBEIMYCHHUE IUIOTHOCTH 3aps/ia U MOTeHIMana. Mcxons 3 BHEIIHel CTOpPOHBI BHYTPB, 00€ 3TH BEINYHHBI
YBEJIMYHMBAIOTCS COOTBETCTBEHHO (cM. puc. 6.8, 18.9 118.10).

XOTsl HEKOTOPBIH POCT IPOUCXOIUT B OOJIee IIEHTPAIFHOM Tele, M BCera Ha KOHIIAX HOBBIE OOETH KaK KOPHU U BETBH,
TaK YTO MPOMCXOAUT CaM SHEPruuHbIi pocT. Kak aepeBo pacteT BbIlle, ¢ HAPYKHBIH IHaMeTp, eCTECTBEHHO, YMEHBIIAETCS,
YTO aBTOMATHYECKU COKPAILAET PACCTOSIHUE MEK/LY TOAMYHBIMU KonblaMu. 110 ZOCTHKEHUN BEepXHeil YacTh JiepeBa, OHU
PAacIONIOraroTCsl Ype3BbIYaitHO OJIM3KO IPYT K APYry U HOTEHIMAT Ype3BbIYaitHO BBICOK. boree Toro kanmuisipst
TPaHCHOPTHPOBKH COKA MPAKTHYECKH OECKOHEYHO MaJIbl IMAMETPOM, TaK YTO TOJBKO TE€ BEIIECTBA, KOTOPHIE MOTYT IIPOUTH
4yepe3 M BAOIb HUX CAMOTO BHICOKOTO Ka4ecTBa [IUTATENbHBIX BEIIECTB U SHEPIHH. DTO [IOTOMY, 4TO rpydast Marepusl,
KOTOpast HJeT Ha CO3JaHne HIDKHEl 4acTu JepeBa, He MOKET IPOiTH Yepe3 HuX. Takum oOpa3zoM, Mo IepuMeTpy Aepesa,
HE TOJIBKO CaMble JIYUIINe MepeMEeLIatolIne KaHabl JUIsl COKa, KOTOpbIe OyIyT Hall/IeHbl, HO U OYEHb BBICOKOTO KauecTBa
JHEPIHH.

D710 BO3BpAIAeT HAC K NPEABIAYIIEeH AUCKYCCHU O TOMEONAaTHIECKHX [103aX, I C IPAKTHYECKH HE CYILECTBYOLIETO
MarepHaa, OrPOMHbIH Pe3yNbTaT M PEaKLys MoKeT ObITh nonydeHa. Kpome toro, obnacts JepeBa, KOTopast oydaeT
BBICOKOE HAIPSDKEHHUEM OT MaIalolHX JIOKICBbIX Kallellb, KOTOPbIE MPEACTABISIOT IPSIMYIO U HEMIOCPEICTBEHHYIO [epeaady
YHCTOM YHEPIUM M 3apsi/ia WK KU3HEHHON CHIIBI, KOTOpast B KOHIIE KOHLIOB SIBJISIETCSl BCEM TEM, YTO Ha CAMOM JIeJIe SIBIISETCS -
sHeprusi. TakuM 00pa3oM, CTAHOBUTCS MOHATHO, [O4eMy Hanbosee MHTEHCHBHBIN POCT aKTUBHO HPOUCXOUT Ha KOHLAX
JIepeBbEB, KaK B KPOHE U B KOPHEBOI CHCTEME, TPUYEM IIepBOE ABMKEHHE HAIPABICHO HApY)XKy, @ BTOPOE HAIPABIEHO BHYTPb.

3aMeTHM, €CJIH 3TH YPE3BbIYaHO YyBCTBHUTEIbHBIE, TOHKO CTPYKTYPUPOBAHHBIE CIIOM KOHJIEGHCALIMH 1 OHO -
KOH/IEHCATOPBI TPOOUTHI (TPOHN3AHbI) WM HAPYIIeHa TapMOHUS YPE3MEPHBIM HarpeBaHUeM M IPyrUMH
BPEIHBIMH (haKTOPaMH, TO OHO-KOH/ICHCATOP PYLUMTCS, CEPLIEBUHA-THUET U Apyrye OOJIe3HN HAYMHAIOTCS B IEPEBE, OHO
norubaer. JIpyrumMu CIIOBaMH, MEIIKHE Pa3inyusi UMEIOT pellaroliee 3HadeHne Uil )KM3HH U JajlbHek1ee
CyILLIECTBOBAaHUE JIEPEBLEB, Yepe3 KOTOPbIE KMU3Hb CMOIVIA BHINTH Ha IIEPBOE MECTO, OHH BCE ObLIM CBEICHBI K HyTt0. Tam Obu10
elle OHO OMOJIOTHYECKOe KOPOTKOE 3aMbIKAHHUE.

DTO KU3HEHBIH 3aps1 HAa caMoM Jiesie ObUT U3MepeH B omnbiTax Banwrepa [1laydeprepa ¢ ucnonb30BaHHEM
MYJIBTUIUICKCHBIM I'aJIbBAHOMETPOM H IByMs H30JIMPOBAHHBIMH 30HAAMH U3 METAILIOB (LMHK U Meapb). OmUH 13 30H10B ObUT
BCTaBJICH B CEPALIEBHHY CTBOJIA,  IPYroif ObUI MOCTaBlICHa Ha BHEIIHIOI OBEPXHOCTD ClIost Kambwust. TinatensHO HAaCTpoeB
MO3UIIMH CBOMX TOYCK, ObLIIM OOHAPYKEHBI OTHOCUTEIILHO BbICOKOE HampspkeHne. Ha camom nene Banbrep cMor nony4uTs
JIOCTATOYHO HANPSDKEHMS! TSl TIOy4eHHs CBETa OT HEOOMBIIOH JIAMITOUKH MU JIAMIIOYKH OT (hoHaprka. YeM sipue cBeT, TeM
3710poBee 1 Oojiee, eCTECTBEHHO, BHIPOCIIO JIEPEBO.
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Bio-condenser effect in relation to a 33 year old tree under various

conditions of growth

Puc 18.11
Puc. 18.11 nokasbiBaet, 4To eciy HoTeHmal (KOTophlil yBEIMYMBASTCS BO BHYTPEHEM HAIPABICHUHN) U3MEPSIETCs 110
TOIWYHBIM KOJIBIIAM, CIIOU OT BHEITHEI! CTOPOHEI BHYTPb, CHadajla OHA SIBJISIETCS OTHOCHTEIBHO HI3KHM, H3-3a OONIBIIOrO
paccrosans. Ho, Kak TONBKO KONBIIA IIOCTEIIEHHO COMIMKAOTCS, TIOTEHIHAN H SHEPTHs YBEIHINBACTCS. TBOpUECKast SHEPIHs
BCErZa B CTPYKTypHPOBAaHHOM IIPOIIECCE M Y3KHX KOJIBIIAX, KONbIa KOTOPEIE BMECTE, TeM OONIBIIEe OHHU CTAHOBATCS
PE30HAHCHBIMH, YeM BBIIIE KA9ECTBO CTPYKTYPHI M Ka9eCTBA XapaKTePUCTHKY ApeBecHHBI. Kak Tonbko Oonee mmpoko



paccraBlieHHbI€, IOCTUTHYTbI LIEHTPAJIbHBIE KOJIbLIA, TOTEHIMAJ BAPYT MajaeT nouty 1o Hyis. [InorHocTs 3apsaa, ¢
JIpyroi CTOPOHBI, TOCTOSHHO YBEJIMUMBAETCS 110 HAIPABJIEHHUIO K BHEIIHEMY, XOTsl U HE PABHOMEPHO, U3-32 HEpETYIsPHOI
CTPYKTYpbI CTBOJIA.

18.4 Kopuesasa cucmema

Kasxmoe nepeBo, pacTeHne MM TPaBUHKA - €CTh IyTh SHEPTHH, KOTOpast 0OMEHHUBACTCS, SBISCTCS TIOCPSTHIKOM H
npeodpasyeT OTPULIATENBLHO 3apsDKEHHBIC 9HEPriy 3eMitH (3eMils [0 CYIIeCTBY BOCIPHHMUHBAs, )KEHCKAs CHCTEMa)
1 HOJIOKHUTENBHO 3apspKeHHbIe dHepruu armocdepsl u ConHie ( M3Iydaronye, My)KCKasi CHCTeMa), TIOCKOIBKY Kaxk1as
MPOHMKAET B KOPOHY M KOPHEBYIO CHCTEMY, M3 KOTOPOH SHEprus TedeT BBEPX M BHI3 MPHMEPHO B TOM XK€ MOPSIKE BETHIUHHI,
HO C IIPOTUBOIIOIOKHON MOMISIPHOCTEIO0. 30HA KPOHBI — YHEPTeTHIECKOE TIOTCHIPOBAHHNUE CYIIIHOCTH KOPHEBOH CHCTEMBI, 1
Ha000pOT, KOPHEBAs CHCTEMA 3TO SHEPTeTUIECKOe OTCHIIMIPOBAHHAS CYIITHOCTE KPOHBI ICPEBa.

CpercrBa IIOTEHIMUPOBAHIS, MOIBEM Ha Ooree BBICOKHE YacTOTHI, SHepreTudeckie QYHKIUN U AesTeIbHOCTS;
pearisaris HeBUANMOH HIeN caMoii BEII U co3AaHue ()OpMBI HHANBUIYaTbHOCTH, HHAUBUIYAILHON CHCTEMBI, B JaHHOM
cimydae nepesa. Ecim 651 910 6BUTO HE TaK, TO He OBLTO OBI HU pocTa K HebecaM, HH K IIeHTpy 3eMin. B nepeBbsax u apyroi
PaCTUTEIIBHOCTH 3TOT POCT IIPOUCXOAUT CHaYalla BHU3 K KOPHSIM M COOTBETCTBYET IIEPBOMY CAMOCTOSATEIILHOMY JICHCTBHIO,
MEePBEIi BIOX B ABIXaHNH, KaK 3TO IIPOUCXOAUT, Y HOBOPOXKICHHOTO, POXKICHHE YeIIOBEKA - SBIISETCS TAKXKE MEPBEIM
BaKHEHIIINM aKTOM, a UMEHHO, OCHOBOH JUTI BUAMMOTO BHEIITHETO acIieKTa Kak y JepeBa.
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Fig. 18.13
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Fig. 18.15 For caption see p.251

Puc 18.13 Puc 18.14 Puc 18.15

TTocKOIBbKY MBI TOYTH HH KOT/Ia HE BUMM HX TO, YTO MBI JICHCTBUTEIBLHO 3HAEM O KOPHSIX TO, YTO OHH YIEPIKHBAIOT
pactenust BBepx? Ha camoM Jiesie cymecTByer mupokoe pazHoodpasue HopM KOpHEH 1 KOPHEBBIX CHCTEM, H HX IIPABUIIBHOE
pacrpeeneHre UMEeeT )KU3HEHHO BaKHOE 3HAYCHHE JIJISI BCETO MPOIIECCa POCTa IEPEBHEB, TOTOMY YTO KaXK/IbIi BUII JepeBa
HMEET ONPEICICHHYIO KapTUHY PACIPOCTPAHCHUS (3BUTHS) KOPHEH B 3aBUCUMOCTH OT (DYHKIIHIA, KOTOPYIO OHO BBITIONHSIET
Y DHEPTUid, CBI3aHHBIX C HIM.

B citydae nepeBbeB, OHU MOTYT OBITh YCIOBHO KIIACCH(HIIMPOBAHBI, KaK IUIOCKHE-KOPHH, CEP/IIICBHIHBIC-
KOPHH, KIIMHOBU/IHBIEC KOPHH U TTyOOKO YKOPEHUBIIHUECS, IEPEBbsI MMEIOIIME MOCICAHII BU/T HCIIAPSIETCS OONBIIE BCErO BOJIBI,
9YEM Cep/ICIYHO-KOPHEBBIC JICPEBbSI U IUIOCKO-KOPHEBBIC JICPEBhs HCIAPSIIOTCS MEHbIIe Beero. Kakipiii Bun pacTenuit, a
CIICIOBATEIbHO, IMEET CBOIO 0COOYIO CTPYKTYPY KOPEHEH, KOTOPhIC MPOHUKAIOT U 3a0UPArOT HEOOXOANMBIC HIIEMEHTHI,
B 0COOBIX TOPU30HTAX MOYBBL. XOTS 3TO HE TC KOPHU JEPEBHEB, KOPHEBAsI CHCTEMA PA3IMYHBIX PACTCHHH MTOKA3aHO Ha PHC.
18.16 (a) - (1) maroT HEKOTOPOE TPEACTABICHHE 00 ITON OrPOMHON U CIIOKHOM cucTeme. OHU OBLTH B3STHI M3 MHOKECTBA
JIHATPaMM, COIEPXKAIIUXCS B IBYX BEJIHMKOJICITHBIX aTIacax KOPHEH, HCUCPITBIBAOIIE N3YIEHBI U TIIATEIHHO MOATOTOBICHBI
B I'epmanuu JI. Kyuepoii u E. JIuxrenerrepom s,



Korna Hauanace *Kn3Hb Ha 3TOH IUIAaHETE, ¥ TIOYBEHHO-KINMAaTHYECKIE YCIOBHS OBLIH, BEPOSITHEE BCETO, OUCHb
peskumu ((xecTkiMH). Hi Kakast BBICOKO KaqeCTBEHHas! PACTHTEILHOCTD MM KU3Hb ObllIa BO3MOXKHA, OTYACTH M3-32 CHJIbI
BETPOB M IIPAKTHIECKU OECIUIONHAS TOBEPXHOCTH, @ YACTUYHO M3-3a IUIOXOTO COCTaBa JOCTYITHON IOYBHI, IPOMOKIIIAS
1 BEIMBIBAIOIICHCS JOKASIMH, HABOTHEHMS, OBLIH HE B COCTOSTHIH ITOJICPKUBATh UX, MO0 0e3 ryMyca OueHb MaJo MHKPO-
OPraHHYECKOH AesATeTbHOCTH. TOTbKO CaMble BBIHOCIMBEIC PAaCTEHHS MUTAOIINECS COIMH M TPYOBIMH, HEM3MEHEHBIMU
MHHEpaIaMH ITOYTH Ha TOJIOH CKaJle CMOIIIH BONIOIIOHIPOBATH U, MAJIO-TIOMAITy, OHH Ha9aIH H3MEHATh OKPYXKAIOIIYIO CPEIy
MIOYBY, CO3/1aBast TEM CAMBIM IPEATIOCHUIKHA JUIS BBICIIHIX (h)OPM pacTEeHHUH, YTOOBI OHM MOITIH pa3BHBATHCS.

B sTOM mpomnecce, yqacTBOBaNIM caMble IPUMHUTHBHBIE PACTEHHS, TAKHE KaK MXH U TPaBhl, IIEPBBIE MyCTHIN KOPHU B
MOBEPXHOCTH 3eMiIH Ha (a) Ha puc. 18.16. OHN MOTrYT TOJIBKO PACIIMPSTh CBOU KOPHH B OIPEENCHHBIX, OTHOCHTEILHO
HEOONBIINX PACCTOSHIUSAX OT MOBEPXHOCTH, YTO JIETACT HCIIONB30BAHIE HI3KOCOPTHEIE COMTH ¥ IINTATETbHBIC BEIIECTBA,
JIOCTYITHBIE Ha 3TOM YPOBHE JUIS HX POCTa. DTH PACTEHUA-ITHOHEPHI, 3aMETHM, HE TOJIBKO 3aMaHUBAIOT B JIOBYIIKY IIUTATEIbHBIC
JaCTHUIBI ITBUIH, KOTOPHIE IIEPEHOCATCS BETPOM, a TAKXKE UMEIOT OXJIaXKHAIONIHiH 3 (EeKT Ha 3eMIII0, TeM CaMbIM
TO3BOJISIS BIICPBEIC HAYaTh HAKATUTHBAThCS MOJIE3HOM IIOYBEHHON BIIATH.

ITockonmbKy OHM PacTpOCTPAHSIOTCS Jalblile 110 3eMJIe, 3aTeHss (3awuimast) eé or ConHIa, yryomsisach B 3eMIICHBIX
CIIOSIX, TI€ HaXOISATCS JIEMEHTHI Oolee BEICOKOTO Kilacca, Takke HauMHACT OCTHIBATh. B pesynsTrare, HeCMOTpS Ha TOT
OECKOHETHO MaJIBIil ypOBEHB, TPYHTOBASI BOJA OJHIMAETCS MO/ TUM TOHKAM PaCTHTENBHBIM ITOKPOBOM, TTOXHUMAsI BECh
TOPU30HT MHHEPATIOB 1 MHKPOYJIEMEHTOB, JISKAIIHX BHIIIE YPOBHS IPYHTOBBIX BOJ M BHITAIKMBAS HEMHOTO JIYUIIIETO
Ka4ecTBA CONU W MUHEPANHI K moBepxHocTu. C Gornee GoraToit MHHEpaIbHO-CBIPbEBOH 0a30i, 9TOOBI 00ECTICYNTD, TOT POCT
TOI/Ia OH CTAHET BO3MOXKHBIM M HAYMHAIOT POCTH BBICIIME (OPMBI PACTEHHUH, TTOKa3aHHbIH B (6).

IMockombKy 3TH BbICIIHE (DOPMBI PaCTEHHIA TpeOyeT JTydIIIero MUTAHMS B CyIICCTBOBAHHIO, X KOPHEBBIE CHCTEMBI
CHIDKAIOTCS Jaibllle B TIONCKax ero. B xome sToro mporiecca BTATHBAs HCTOYHUKH CBOETO MMUTAHUS OT PA3IHYHBIX TOPH30HTOB,
TaK YTO HET KOHKYPEHLIMH MEX/Ly HUM U IIHOHEpaMH pocTeHHil (a). B KoHEYHOM cuere, yepe3 MOCTeNeHHOE YIYUIIeHNs TI0UBbI
Y BO3HUKHOBEHHE Ooriee pa3BUTBIX TEXHOIOMMUECKHX CHCTEM n300paxeHo Ha (c) 110 (0, KoTopble ylepKUBBIAIOT IOYBY BMECTE
1 00eCTIeYnTh HEOOXOANMYFO 3aLUTY AJIsl MEUICHHOTO Hapall[MBaHusl eperHos (rymyca), eme Oosee BbICIINE
BH/Ibl PAaCTUTEIBHOCTH MOT'YT IIyCTHTh KOpHHU. B HacTosiiee Bpemst [t obecrieunBaeTcst 0oee paBHOMEPHOIo KiuMara B
paMKax pacTyIero Clos TyMyca, MUKPOOPIraHU3MbI Pa3MHOXKAIOTCSl M IOCTENEHHO MPUCTYIIAIOT K 3a/1a4e paspyleHus rpyobIx
HOJIE3HBIX HCKOMAEMBbIX Ha O0Iee MEJIKHE M NIPUBIICKATENTHHbBIE YaCTHIIbI, TEM CAaMbIM YBEJIHUYHBAs OOraTCTBO M IUIOAOPOIHE
HOYBBI, KOTOpast B MPOLIECCE CTAHOBUTCS CIIMIIKOM Oorara (HachlleHa) [UIsl PACTeHUH- THOHEPOB, 1 OHH OTMHPAIOT.
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ToCKONBKY YacTh 3TOM HOBOHW PAaCTUTENFHOCTH ITyCTHIIA OYE€Hb IITyOOKHE KOPHH, ellle OoJiee KaueCTBEHHBIE DIIEMEHThI
TIOMHSTHI M3 IIYOUH U JOCTYITHBI, IS TABHEHINEr0 YBEMYEeHUsI KOPMOBO 0a3bl, TS MTOCIIEAYIOIIEH IBONIOIMYN Ooree
BBICOKOTO KJIacCa PaCTeHHU BHIHOCIHMBBIX KYCTAPHHKOB M HEOONBIINX CBETO-JIFOOUBBIX CTAPOCT JEPEBBEB, 3aTEM, XOPOIIIO
YKOPEHHBIIIMCh HAYMHAIOT PUPYYATh BETEp, CO3aBasi 00aCTH sl KHJIbs JUI Ooee KPYIMHBIX U pa3HOOOpa3HBIX
BHUJIOB JIPEBECHHBI, ITOKA HAKOHEII, BEICOKHI MEPBOOBITHEIH JIEC C €0 HECMETHBIM YUCIIOM KOPHEBBIX CUCTEM HE
YCTaHABIIMBAETCSI BO BCell cBoel kpace. Kaxkast KopHeBasi CHCTEMBI Hepa3phIBHO CBS3aHO C IPYroi B O'POMHOM CIIOKHOCTH,
KOTOpasi IIPEBOCXOAUT Jaxe JiereHaapHbiii [opaues y3en. Kaxkaas cucrema, 3aMeTuM, BBITIONHSET 0COOYIO POJIb B 3TOM
BEJINYECTBEHHOI rapMoHmdeckoi cumponun [Ipupos! 1 uepraeT CBOH KU3HEHHbBIE BEIECTBA U3 IIOYBEHHBIX
TOPH30HTOB CBOMCTBEHHBIE €TI0 BUIaM, @ HHOTJA YCHIIMBAS WK MIPEIyCMaTPUBAIOLINN POCT eIe OIXHOM
Pa3HOBHIHOCTD PACTEHUSI, M YBEIIMYKBAsl BCE B TO BPEMs Kak 00IIIee KOMHYECTBO BOIBI M COXPAHSIONIHI [IEPErHoi (rymyc)

B TIOYBE.

MoHoKysTypa (IIPOU3pOCTAOIIHIA OJIMH BUI), 3aMETHM, HE CYIIECTBYET B IPHpPOE. DTO He (hopMa OpraHu3aIiu
pacTeHni, k KoTopoit mpucoenuusercs [Ipupona, n oHa GyneT Bceraa BiIeds 3a codoi Oencrre. B MoHOKYITBTYpE, BCe
9TO YyIeCHbIEe, TApMOHUYHBIE B3aMMO3aBUCHMOCTH TIPHXOISAT B CTYIOP, MTOTOMY YTO BCE JEPEBBSI IMEIOT TY)KE KOPHEBYIO
CHCTEMY U IIOJTyJal0T BCE CBOM MUTATENbHBIE BEIIECTBA U3 OTHOTO TOPH30HTA B TIOUBE. ECii o1Ha pa3HOBHIHOCTH JIepeBa
WM OIIH BHJ PACTEHHI YHIUITOKAETCS U3 €CTECTBEHHBIX JIECOB, & TIOTOM BIPYT, B pa3rap Bceil AToi B3aMMO3aBHCHMOCTb,
CO3/1aeTCsl MyCTOTa B MaTpHILe KOpHEH.

Bapyr *H3HEHHO Ba)kKHAsI CBSI3b BBINANA U3 COSIMHUTEIBHON ST MEKAY TITYOMHON W TIOBEPXHOCTHIO, YTO TIPHBOIHT
K COKpAILICHUIO MTOTEHIMaa HEKOTOPBIX PacTeHHH, YTOOBI MOMHATH BOAY M MHHEPAIBI [T Onara Apyrux. baza mocTymHbIx
MTUTATeNTbHBIX BEIIECTB B JAHHOM MOYBE TOPU30HTA, KOTOPHIH TENeph )K€ HE MOXKET ObITh 3aMEHEHbI, HaYnHaeT YMEHBIIAThCS,
TaK KaK PacTEeHUs] HAYMHAIOT KOHKYPHPOBAaTh 32 HUX. [1ocie 3Toro muTaTenbHbIi MaTeprai ncaeprian, T 3TH PACTEHHSX,
KOTOpBIE 3aBHCAT OT HEr0 YMHUPAIOT. Jlajee mycTOTH CO3AI0TCS B TPYHTOBOH BOZIE, B CHCTEME IUPKYIISALINH, KaK Pe3yIIbTart, elie
OoTbIIIe BUJIOB PACTEHUI HEOMOMYJaloT e€.

Crenyer jxacaroliee yCKOpsIoIiee pa3pymleHne MPEeXHEro BEICOKO-B3aMMOCBSI3aHHOTO Jieca, KOTOPOe B KOHEYHOM CUETe
3aTATUBAET BCE, pACTEHUH, IITHII, )XMBOTHBIX U B KOHETHOM CUeTe, JIFoei Ha cBoeM myTH. [IpexHsist Oorarast Ouonorudgeckas
BapHaHTHOCTH (Oropa3zHooOpaswe) jeca OblIa YHUYTOKEHA U IIPe00IaiacT CTepiibHas einHo00pasue. Her Hu kakoii
i depeHnranuy, He CyIecTByeT I3MEHEHHH, W )KU3Hb YMEHBIICHA JI0 €€ caMOro BO3MOXKHOTO HI3KOTO YpoBHs. Kak Mbt
3HAeM, KI3Hb MOXET OBITh TOJILKO CO3/1aHa 4yepe3 pa3inuius B (hopMme U moreHnuana. [109Tomy, 4ToOB BOCCTAHOBUTH BCE,

YTO KOrJa-To OBIJIO B TIpeXXHEE PACTYILEeH claBe, Halo OyleT HauMHATh CHavYaIa KPOIOTIMBO, IIar 3a [IaroM, IyTh JIH He C
CaMoro Havana BOCCO3JaTh BCE, YTO MBI Tak Oe3pacCyIHO pa3pyLIFIIH.

ITO HE TO, YTO MOXKET MMPOU3ZOUTH B OHOUACHE, HO TPEOYeT COTPYIHNYECTBA M YCHIMHA MHOTHX HOKOICHHH 1
MIOBCEMECTHOE UCTIONB30BaHHE BCEX HOBBIX M CYIIECTBYIOLINX YKOIOTHYECKU-TAPMOHHIHBIX METOJIOB MOBBILIEHHS TIOA0POANS
nouB. boree Toro onToBbIif MEpecMOTp BCEX AEHCTBYIOIIMX JIECHBIX U CENTbCKOXO3AUCTBEHHBIX METO/IOB U 3aKOHOB,
HAaITpaBIICHHBIX Ha KPaTKOCPOYHBIE BBITOBI, IEHCTBUTENHLHO BCEH TaK HA3bIBAEMON SKOHOMHKH, JOJDKHBI OBITH IEPECMOTPEHBI
W OTMEHEHBI cpa3y. B Hacrosiiiee BpeMs 0CTaJIOCh OUYSHb MaIo BPEMEHH 0 'Kadeneil', KOTOPBIMH MBI H30 BCEX CHII, U
KOTOpBIE€ MBI IPUHUMAEM ISl JONTOKAaHHOTO BOCCTAHOBJIEHHUS 9KOHOMUKH, BHE3AITHO KAYHYTHCS U OPOCST HAC
Ha HETPeOoIOIMMBI IyTh B BHU3 K 3a0BeHHI0, H0OO OyleT MpoiiieHa Touka HEBO3BpaTa.

B name BricokOMepre U TIOTOHEH 3a MaTepHalbHON BBITOAONH MBI HE BUIMM, YTO, KPOME JTapa-BOMbI, 3€JIEHOTO
(hoTocuHTE3a 1 TIPOM3BO/ICTBA XJIOPO(pHUILIAa cCaMy OCHOBY HAIIIETO CyIIECTBOBaHHMS, O€3 KOTOPOW HET SKOHOMHKH, HET OyIyIero
BOOOIIIE, HH KOPOTKOM , HU B IONTOCPOYHON ITEPCIIEKTUBE. ECITi MBI He OKTa)keMCsl OT HBIHEIIHUX METOIOB M IPHOPUTETOB, TO
MBI CTAITKHEMCSI C TEM, UTO Ha3bIBaeTCA Ucue3HOBeHNE. K cokaneHuto, Iniia, OTBETCTBEHHBIE 3a ATO yKacarollee OJIoKeHHe
JIeTl, B TOCTaTKe, OTPaHUIEHbI OT CYpOBOCTH YKM3HU M OS30ITIaCHOCTH B MX NPeOBIBAaHUS B JODKHOCTH U TIEHCHH, OyIyT B
OCHOBHOM YMHPAIOT B CBOHMX MOCTENISIX, & T€, Ubsl )KU3Hb U HHTEPECH], OHM ITOTYOHMIIA OCTAIUCh TI03aH, CTPaAaTh IepEHOCUTD
camoe y)kacTHoe JuiIeHre. [loroMy mopa mpu3HaTh UX K OTBETY, YT00BI MBI BcTaly U cOPOCHIIN X, Kak 310 caenan Hucyc, ¢
POCTOBIIMKAMH B XpaMe, €CITH MBI XOTUM BBDKHTb.
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u Vol.2 ", manoporauku u Dicotyledoneae”, 1992 JI. Kyuepa u E. JIuxrenerrep: I. ®umep, Iltyrrapt, I'epmanms.



19 CEJBCKOE XO35MCTBO U IJIOAOPOJIUE IIOYB

Hamra l'[epB06I>ITHa$I Marp-3emis ecTh OpraHu3M, KOTOPYIO HC MOXCT palliOHAJIN3MPOBATh HU KaKas HayKa B MHPC. Bcé
Ha Heﬁ, YTO MMOJI3acT U JIETACT, 3aBUCHUT OT Heé, 1 BCC NODKHO HEOTBPATUMO HOFI/I6HyTL, eciy 3eMiIst yMpeT, Ta KOTOpast HaC
3aMIIacT U I(OpMI/IT.:l
Buxrop Ilaybeprep

19.1 3onomoii Ilnye

Oto 6610 B Bonrapuu, B TO BpeMst IpH ITOCTPOUTENLCTBE cruiaBHOro Jiotka B 1930 rony, Buxropy laybeprepy
OBLIO TaKXKe MPEATIOKEHO KOpoiéM BoprcoM BEISICHUTB, II0YEMY IPOIXYKTUBHOCTD ITOYBBI M BIIaYKHOCTH TIOYBBI, 0COOEHHO
B CEBEPHBIX YACTAX CTPAHBI, HAYAJI0 CHIKATHCS MOCIIE BHEAPEHUSI METOIOB COBPEMEHHOTO MEXaHH3UPOBAHHOTO CETBECKOTO
xo3stictBa. CoBepIias moe3Ky Mo CTpaHe u3ydasl BOIpOoc OoJiee eTalbHO, OH OOHAPYKHUII, YTO Ha CeBepe MOl OBLTH
pacmaxaHbl TPAKTOPaMH CO CTAIBHBIMY IDTYTaMH, B TO JKe BpeMs Kak B Ooriee OETHBIX FOXKHBIX PETHOHAX, HACSNICHHBIX B
3HAYUTEIHHON CTENEHHU OOIIHAMH TYPEIKOTO MPOHCXOKICHIS, MO TIO-TIPEXHEMY 00pabaThiBaii JepeBIHHBIME TUTYyTaMH
TSHYIIAMH B OCHOBHOM TPYIIIAMHF KEHIIHH. 37€Ch, 3aMETHM, PE3KO KOHTPACTHPYET C CEBEPOM, TTONS TIO-TIPEIKHEMY
Ype3BBIYAIHO TUIONOPOIHBIE H BBIPALIMBAIOCH COBEPIIICHHO 3I0POBHIEC 3¢pPHOBBIE KYIBTYpHI. M3 ero nccienoBanui ObLTH
C/IeNTaHbl BOABI B KAY€CTBE HOCUTEIIS MMTATEIFHBIX BEIIECTB ¥ IOHMMAHHUE B II€JIOM HETAaTHBHOTO BO3ICHCTBHE CTATH MITH
JKesle3a Ha KaueCTBO BOJBI, BHKTOp OTHEC MajieHre CEeBEPHOro IUIOIOPOAHS MOYB K HCTIONB30BAHHUIO OBICTPO CKOJIB3SILEMY
CTaJBHOMY TUIYTY.

Hcnonp3ys 310 B KauecTBE OTHPaBHOM TOUKH, BUKTOp Hawanm cBoM MOCIIEBOEHHbIE CENTbCKOX03HCTBEHHbIE HCCIIEIOBAHUS
B coTpynHHYecTBe ¢ nmkeHepoM Dpanriem PozeHOeprepom, U cenaiym ceprio SKCIEPUMEHTOB, HalpaBJIeHHbBIX Ha
TIOBBIIIEHHE IUTOAO0pOnust MouB. Ho mpeskze uem uITH Jaliblie, Kak | TEMIIeparTypa, 34eCh MBI IOJDKHBI Pa3iInyarh JBa THIIA
ANIEKTPOMArHETU3MA.

Tun A: Coctonut U3 OMO-MarHeTU3Ma 1 OMOAIIEKTPHYECTBA, Yallle Ha3bIBAlOT JHaMarHeTH3MoM. D1o popma
SNIEKTPOMArHeTU3Ma, YTO BO3OY)KIAET U OXKHBIISIET BCE )KUBBIE OPTaHU3MBI. J[MaMarHUTHBIMH 3IIEMEHTaMHU SIBIISIOTCSI MENb,
BUCMYT U BOJIOPOJI.

Tun B: ®eppomarseTnsm BKITIOIaeT B ceOs, Kak MPaBUIIO, TOIBKO Ha3bIBAETCS MATHETU3MOM U JIEKTPUIECTBOM, O KOTOPBIX
371eCh MBI OylieM TOBOPHUTB, Kak (heppo-dIIeKTPHIECTBO, YTOOBI 1aTh 00a cliaraeMbIX 00IIero KOpHs. DTOT THIT
SIIEKTPOMArHeTU3Ma OIMH MIMPOKO HCIIONB3YIOTCS B HALIIEM TEXHUUECKOM MHPE JIEKTPOIBHUIATENSIX U TeHepaTopax
JUTSL BBIPAOOTKH dIeKTpodHeprur. DeppoMarHUTHEIE 3IIEMEHTHI KeJle30, KOOAIbT U HUKEIb.

[To muenmo Bukropa rcnonp30BaHne CTaIbHBIX MUIYTOB IPUYHHSIIO MHOTO BPEIHOTO BO3/ICHCTBUS Ha MOYBY. Tak Kak
CTaJBHOM TUTYT OBICTPO MPOTACKUBAETCS Yepe3 MOUBY, B Ty)KE MUHYTY TeHEpHPYIOTCs (peppo-aekTpudeckue u heppo-
MarHUTHBIX TOKH TIPH B3aUMOJICHCTBUH TBEPAOH CTaIK 00 MOYBY, KOTOPBIE pa3jiararoT MUTaTeNbHbIE BEIECTBA U COlepKaIlIne
MOJIEKYITBI BOJIBI B 3eMJI€, aHAJIOTUYHO JIIEKTPOIN3Y, TAKUM 00pa3oM paspsiKas IIOTEHIMAI TI0YBHI U COKpaleHIe
MIOBEPXHOCTHOTO HATSDKEHUS MOJIEKYJ BOABI. JTO HE TOIBKO Pa3pylIaeT TOHKUE YHEPTHUH MOYBBI, HO M PEOOpa3oBhIBAET
MUTaTeNTbHbIE SIEMEHTHI WITH YIAJSIeT UX U3 3PETIOH MOJIEKYIIBI BOABI. JTO OBUIO IPONEMOHCTPUPOBAHO PH OOCYKICHHI
peanbHBIX (PaKTOB B AJIEKTPOIU3E B TNIaBe 8, B KOTOPOM KOHEUHBIH MPOIYKT MpoLiecca HECO3pEBIIas YACTas BOAA, KOTOPas,
KaK MBI BUJIENTH, IPUHOCHUT MaJIO MOMIB3bI ISl JTFOOOTO OpraHm3Ma.

Kpome Toro Menkue 4acTUIIbI CTaId OT JIEMeXa HCTEPTHIBAIOTCS OTBAJICHHBIM TPYHTOM, TIOKPBIBAsI 3EMITIO TOHKHM
CII0eM prKaBIMHBI. Kak MBI BUIUM, B YIIOMSIHYTOH B TIaBe, IIOCBSIIEHHON BOTOCHAOKEHHUIO B CTAIBHBIX TpyDax, 4To
o0ecreunBaeT ueanbHbIe YCIOBUS ISl Pa3MHOKEHHS TTATOTEHHBIX OaKTepUH, BPeIHbIX U JUIS TI0YB U UL
CETbCKOXO3SHCTBEHHBIX KYIBTYP. DTO TONOIHUATENFHOE OTIIOKEHHE JKele3a Takke YBEINUUBAET o0LIee colep kaHme JKemesa
B 3€MJI€, M 3TO U3BECTHBIH (DaKT, ¥ UTO MOYBHI C BEICOKHAM COIEPIKaHHEM HKelle3a MEHBIIE COXPAHSIOT BIIard, 4eM
COXpaHSIOUINE MTOYBHI, TJIE JKENe30 HEe MPUCYACTBYET, @ TOYBHI C BEICOKAM CONEP)KaHHEM MEIH HMEIOT CIOCOOHOCTh
YIEepIKUBATh OOMbIIEE KOMUYECTBO BOIBI.

Kpome Toro,rak Kak OHH JABUTAIOTCSI, TUTYT MPOU3BOINT 3HAYMTENILHOE TPEHHE U TTOTETUICHHUS U COKPYIIUTEIHBIE BOIHBI
JIABJICHUS B 3eMJI€, H3-32 OTHOCUTEIHFHO KPYTOTO yIiia JieMexa. DTO pa3pylIaeT TOHKUE KallWULIPhI B TIOYBE OTBETCTBEHHBIC
3a JIOCTaBKy MIUTATENbHBIX BEIIECTB U BOABI K MOBEPXHOCTH, @ TAK)Ke HEKOTOPhIE MUKPOOPTaHU3MBI, KOTOpbIe 00pa0aThIBalOT
UX, TEM CaMBIM OTpE3aB HOpMaJbHOE MMUTAHUE CHU3Y, U, KaK CIIECTBUE, IUIOIOPOAUE TIOYB 3aMETHO MoHIKaeTcs. [IpumeHeHui
ymoOpeHHH, €CTECTBEHHBIX MJIM UCKYCCTBEHHBIX, U JIpyrue (GakTopbl Ha JaHHBIH MOMEHT 000CO0JICHBI, 001IIee IeHCTBUE Kere3a
WY CTaJIBHBIX TUTYTOB, IO3TOMY UpE3BBIYaiiHO Pa3pyYIINTENHLHO €CTECTBEHHOTO OaaHca YHEPT Uil U 3apsIoB, HE TOBOPS YKE O
BII@YKHOCTH TIOYBBI, U SIBIISIETCS €€ OOHUM CePbe3HBIM OTKJIOHEHHEM OT JieueHus yenoBedecTsa [Ipupomoi, n6o, kak

Buxrop >xanmosancs:
""Kyna 0bI MbI He IOCMOTPEJIH, Be3/le Y)KACTHBII pacnaj MOCTOB :KH3HH, KAIMJLISIPOB H TeJ, KOTOpble
OHH €O3JaJ1H, 04Y€BH/IHO, KOTOPbIii ObLII BHI3BAH MEeXaHUYeCKOi M GeccMbIcIeHHOi padoToii YenoBeka, KOTOPBIi



0TOpPBAJI CBOIO AYIIYy OT KPOBH 3eMJIH — OT Boapr.>"

Jlnst 60pbOBI € 3TM KOBAPHBIM 3((EKTOM, Y KOTOPOTO eCTh KaTacTpodUuecKue MOCISACTBHUS TS IIPOU3BOJICTBA
BBICOKOKaYECTBEHHBIX IIPOMYKTOB MUTAHMHS, A TakKe IIPOU3BOIUTENEHOCTD B I1eJIOM, BHKTOp Haual SKCIepHMEHTHPOBATS C
MEIHBIMU IUTyTaMH, TIePBOHAYATBHO HCTIONB3Ys CTaHAAPTHBIC HAKIIAAKN Ha CTAJIBHOI JIeMeX M3 TOJICTOH JINCTOBOI MeNH, KaK
noka3aHo Ha puc .19.1 u 19.2, 11 KoTophIX OBUTH BIIOCIEACTBHY MOTYyYeHbI ITIATEHTHI, M KOTOPhIE CTAIH IPUMEHATECS 1
M3BECTHBI Kak «3010Toi [Lryr» n3-3a ero JOCTUTHYTHIX 3aMedaTeNbHbIX Pe3ylIsTaToB. Mcrnonbp30BaHne MeIH 3aMEHIIIO
pa3pymuTenbHbIe (heppo-3TeKTPOMArHUTHEIE (P (EKTHI ¢ IOIE3HBIM OHO-3IEKTPOMATHUTHBIM T€, KOTOPBIE Yepe3 MPOIeCCH
OMO-3IeKTPOMArHUTHON HOHHU3AINH YBEJIIYIIIN H300MIIe TIOYBEI U POCTA.

OTOT UMITYITbC IIOAOPORNS IOYBEI OBIT OKOHYATEIBHO ITONTBEPIKACH B XOJI€ TIONEBBIX UCHIBITAHUH, TPOBEICHHBIX B
omm3octu 3anpudypra B 1948 u 1949 romax. 3aeck moins ObUIH paciiaXxaHbl B IIOIOCHL, C HCIIOJIb30BAHUEM CTaJIbHBIM H MEIHBIM
MOKPBITHEM ILTyTa oodeppenHo. Pa3Huma Mexxay IByMsI THIIaMH IUTyTa U UX BIMSHUE CTAJTIO BIONHE O4eBUIHEIM. [ e
HCIONB30BAJICS ILTYT C MENbIO, T.€. TaM, Iie He ObIIO HY KaKMX OCAIKOB PXKaBUMHEI H TIE CONEP KaHNE BOIBI M IPYTHX SHEPT Ui
HOYBHI ObIIa YBEIMYCHA, KyKypy3a CTosIa OKOIO 6-8 mioiiMoB BBIMIE Haj rooBoil. Hexoropsie ypokan B monocax,
BCTIAXaHBIMU IUTyTaMU ¢ MEIHBIM-TIOKPBITHEM yBenn4arnch Ha 40% 1o cpaBHEHHIO ¢ KOHTPOJIBHBIME IIOIOCAMH TaM, TIe
HCIIONB30BaIICh OOBIYHBIC CTANTBHBIC IUIYTH. DTO 3HAYUTEIHHOE YBEITHICHIE MOXKHO OOBSCHUTS JIUITH NCIOIE30BaHUEM
ME/IHBIX BMECTO CTAJIBHBIX, IOTOMY 9TO BCE APYrHe (JaKTOPHI XUMUIECKUH COCTAB ITOYBBI, OPUCHTAIINS, ITHPEeHa OOPO3IBI
T.JI., OBLIN NACHTHYHEI.

B omHOM 13 AKCIIEpHMEHTOB, OBIITH BBIpAIIEHBI HEOOBIYAHO OOIBIIIE KOTOChS pxku comeprkanu 1o 104 3epen
KayK[IBIH, TIONCTHHE KOJIOCCATFHOES MPOM3BOACTBO, KaK 3TO MOKa3aHo Ha puc.19.3. B apyrom mapamiersHOM 3KCIIEpHMEHTE
Ha Kun6roams B Trporne BEICOKOKaIeCTBEHHBIH XOPOIIO C(hOPMHUPOBAHHBIH KapTo(heTdb ObIT IPOU3BEJCHEI BECOM 0
430 rpaMMOB, TTOYTH MOIKUIOrpaMMa, copeprkantuii 1o 20 'Ta3koB', Ta 9acTb KapTodems, KOTOpBIE MOTYT OBITh OTPE3aHbI U
HOCaYKEHBI OT/ENIBHO, 3 KOTOPOTO BBIPACTET cemyomuii ypoxkait (puc. 19.4). C takoro kaprodesnst moyduThes Gonblie
IHIIH, OyIeT MOIMydeHO He TONBKO H3-3a MX OONBIIHNX pa3MepoB, HO U 13-3a OOIBIIEro Yrcia "Ma3KoB", U MEHBIIE KapTohems
norpedyeTcst ISl TIepeCaIKH.

JanpHeiimas uccnegoBarenbekas pabora Obrna mposeneHa B 1948 roxy mpusena k passurtuio «bro-ITyra» mokasanoro
Ha prc.19.5 u 19.6; monens Ha puc. 19.5 Opi1a n3roToBNeHa HEXKeHepoM u3 ['amOypra, IOprernom 3aykom. @opma u QyHKIHAH
9TOTO TUTYTa MOTHOCTHIO OTIIMYAIOTCS OT MpUBeAeHHOH Ha puc. 19.1. YToOB yMEHBIIUTH YIIepOBl KAMIJUISAPOB B ITOYBE K
MHHHIMYMY, ¥ He ()OpMUPOBATH BOIHBI JaBICHHS U COKPATUTh CTPIDKKY OOBITHOTO JIeMeXa, 31€Ch JIE3BHE PACTIONOKEHO TAKUM
00pa3oM, 9TOOBI CO3aTh TOCTEIIEHHOE pa3pe3aHie Mpexie, YeM MMoaBa OyaeT 3aKpydeHa 4epe3 IeHTPOCTPEMHUTENbHbIC
JeHCTBHS N30THYTHIX KaK JIeOeAMHBIC KPBIIhS JIEMeXa BHYTPh ceOsl, ITofpakasi pOIOINM ASHCTBUAM KPOTa.

Fl-g- f Untemelchicher Puientamt
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Fig 19.1 &2 Patent applications for steel ploughshare overlaid with thick copper
Puc 19.1 & 2



Kpome Toro, BMecTo Toro, 9To0BI IMOCTABIATECS K KPYTO HAKJIOHHEHOMY 0apbepy K MOUBe, 3TO ILTYT ITOICTAaBISIeT TOIBKO
OCTPBIH pexymuii Kpaif, ITouBa CKOIB3UT MEXIY U 4epe3 U30THyThIe (GopMBbI (oIBIH H aKKypaTHO TOBOPAYMNBACT BIEBO
BIPaBO, WX BIIPABO U BJIEBO B 3aBHCHMOCTH OT OOCTOSITENILCTB, HA PHCYHKE TPAEGKTOPHS IBIDKECHIS yKa3aHa CTPEIKAMH,
IYHKTUPHBIME JIHHISIME Ha prc.19.6. Cam Jlemex n3roroBneH u3 GpochopHOH-OpOH3EI, KOTOpast HOYITH TaK JKe IIPOYHa, KaK
CTaJIb U, CIIEAOBATENBHO, IIOYTH TaK XKe JONToBeYHa. B mro6oM cirydae, 3HaYHTEIFHOE MOBHIIICHIE IPOM3BOAUTEIFHOCTH TPYIA,
CBSI3aHHOTO C €r0 NCHOIb30BaHHEM, XOPOIIO ObI IePEeBECIUIN 3aTPaThl Ha eTo IMOCIeAYIOIIyIo 3aMeHy. B pesyisrare sTnx
HKCIIEPIMEHTOB OBLIO YETKO YCTAHOBIICHO, YTO ITOYBA HUKOIA HE TO/DKHA HU IPH KaKHX 00CTOATENCTBAaX 00pabaThIBaThCS
FOJBIM 4yIyHOM WM CTaJIbIO,  TOJIBKO OPYIUAMH U3 JIEpEBa, MEU HIIM MEIHBIX CILIABOB.

Hecmorpst Ha O4eBUIHBIE U JOKA3aHHBIE IIPEMMYIIECTBA IS HAI[UHM, KOTOpasi MOIIa OBITh IIOMy4eHa OT HCIOTb30BaHUS
3TOTO ILTyTa, OH HAKOTZA He OBLT IyIIeH B POU3BOCTBO, OJIarofaps ero ycrexy B HCIBITAHHAX Ha 3abI0yprux MOMSX,
Buxrop Illaybeprep BHOBB CTOIKHYICS ¢ KOPPYIIHEH IIOMTUTHKOB U COIIACOBAHHOTO IIPOTHBOJEHCTBHS YKOPEHHUBIIIMCS
uHTepecaM. B mocie BoeHHSIH nepuos, Mens Obl1a 1eUIUTHEIM TOBAPOM B ABCTPHH U HE YBEHYAHBIM YCIIEXOM B ITOTYICHHH
JIOTIOTHUTENBHOMN MOCTaBKH depe3 0OBIYHbIe KaHAIbI, Bukrop obparmics B MUHHCTEPCTBO celbeKoro xo3siicTa. Tam emy
paccka3an MUHHCTp, 9T0 OOIBIIOE KOMYECTBO JIMCTOBOH MeIH OyIeT JOCTYITHBI TOIBKO TOTA, KOI[a OH KOMIICHCHPYET
MHHHCTpPY (PHHAHCOBBIE YOBITKH, TO 9TO OH OyIeT CTpajaTh, €CIIH OH IMOAACPKUT BHKTOpa, HOTOMY 9TO B TO BpeMsI MUHHUCTP
TOJTy9aJ KPYITHEIE B3STKH OT Pa3JIMIHBIX IIPOU3BOAUTENEH HCKYCCTBEHHBIX YIOOPEHHUS JUTS CONEHCTBHS HCTIONB30BAHAIO MX
nponykuuu. BepHslil cBoelt uectHocTH 0T IIpuponsl, BUKTOp KaTeropuuecku oTkas3alcs, CKa3as, YTO OH HE BEIET IIEPErOBOPHI
C mpecTymHIKaMH. B pesynksrare eMy ObII0 0TKa3aHO B HOTYIEHHH BCEX METHBIX JINCTOB, M BCSA 9TA 00IACTH MCCIICOBAHUH I
Pa3paboTOK, MOTEHIMAIBHO OUEHb BHITOHA IS CEBCKOTO XO3SHCTBA BO BCEM MUpE, ObliIa MOTHHEHOCTHO YHIUTOXKEHA.

Puc 19.3 15 cm komocks ¢ 1o 104 3epena Puc 19.4 Kaproderns BoIparieHHbIi HA Qepme
B QJIBITUICKOM
Kun6roams, Tuporns.

IMpexne ueM IBUTATHCA Jajblle, 00OpaTHM BHEMAHHE Ha ellle OHy (HopMy ILIyra, Takxke HyXKIaeTcs B pacCCMOTPEHHUH.
B crarbe Kypra Jlopexa B MiMruiosun ° o OITHCHIBAET MITyT IIOKA3aHHBLA Ha prC. 19.7, KOTOPBBII GBI CIIPOSKTHPOBAH H
MIOCTPOCH M SKCIEPUMEHTHPOBAJICS B OKPECTHOCTAX MIOHXEeHa IPIMEPHO B TO JKE BpEMs, UTO H UCIBITaHNS Brukropa B
Sanbulypre. Ocraercst He U3BeCTHO, coTpyqHuyan in Buxrop Ilaybeprep ¢ ero npoexTupoBIIMKOM (In3aiiHepoM), KaK U B
TPEAbIIYIIEeM B HEM HCIIOMB30BAINCH B €TO CTPOUTEIHCTBE AHATIOTMIHBIC MEJHBIC CIUIABHI, KaXKETCS BEPOSTHBIM, UTO OH
crenaH, Tak Kak MioHxeH u 3ansn0ypr Haxonsarcs gyt 6omee 100 kM, apyr ot apyra.

o cnoeam Kypra Jlopeka, 3T0T ILIyr Ipou3Ben OAUHAKOBO IIOPa3UTEIbHbIA POCT U IPOU3BOAUTENLHOCTL. Bpalenue,
ero 4 mmu 5 MeHBIX MM U3 MEJHBIX CIUIABOB CITHPATIEBUIHBIC JIOMACTH HETTOCPEACTBEHHO IIPHCIIOCOOIEHBI K TATOBOMY
JBIDKEHUIO TPAKTOPa, TEM CaMBIM, Hape3as, a He pa3phlBasi JepH, a TAKXKE IPETOCTABIIL HeOOMBITOH IMITYTbC IBIKCHS
Bepen. Kak BUIHO U3 pHCYHKA, 3eMIIS TAKXKE OMPBICKUBATIACH BOIOH MITH SKHIKHM HABO30M. DTO OBLIO JUIS yBIAXKHEHUS
MOYBHI IPH OIEPaH BCHAIIKE IS TOTO, YT00BI KOMIEHCHPOBATh JOTIOTHHUTENIBHbIE OTEPH HCTIAPECHIS BEI3BAHHBIEC OOBIHBIM
CrocoOoM BCIIaXHBaHMs, a TaKKe Uil ynoopeHust. Bee crenpl 910it Beraxuaroield ycraHoBKH (IU1yra) ¢ Tex 1mop
OBLIH TIOTEPSHBI, BBUY € 04CBUIHON 3((PEKTUBHOCTH, OE3YCIIOBHO, €r0 AU3aiiH JOCTOIH BOCCTAHOBIICHUS (BOCKPEIICHNS).
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Fig. 19.7 The Spiral Plough
Puc 19.7
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The spiral plough should duplicate the work of the mole. The dashed line with
an arow shows the movement of soil through the plough,

Fig. 19.5 & 6 “The Bio-Plough”, 1948

19.2 Bcnaxueanue omnocumenshno Connya

Bcerna obparmas BHIMaHHUE Ha, Ka3aJI0Ch ObI He3HAYUTEIIBHBIC, MOMEHTEI B CBOMX HCCIICIOBAHUSX YXYAIICHUS TIOOPOIHS

noussl B bonraprm, Buxrop Illaybeprep Taxoke 3aMeTII, UTO, B TO BpeMsI Kak OIS HA ceBepe ObLIN MPOiiieHB OOPOHOIO, Te
13 TYPEIKHX IToNIel KOTOpBIe OBIIH IO IPSMBIMBI COTHEYHBIMH JTydaMH, IMEJIH KOMbsI 1 3allyTaHHbIe O0pO3IbI 00eCcTIearBast
M3MEHSAEMYIIIO CTPYKTYpy TeHu oT ConHIla. B pe3ynsraTre HaMHOTO MeHbIIIE, I0YBA CTAHOBMIIACH CYXOH M MOJIOZBIE
1o0ery MpoIBETANIN BIOMOTHUTEIBHOM BIard B IOYBE M OBLIN 3aIIUINECHBI B OONBIIEH YacTH JHS OT Meperpesa.

IMons obpaboranHbIe OOPOHOMH, 3aMETHM Pa30eBaeT KOMbS, CBOAS MX K OTHOCHTEIILHO HEOOIBIINM pa3MepaM, KOTOpBIE
MOHATHO HE TOJIBKO BBICEIXaeT Topa3zio OBICTpee, HO ¥ NIyOHHA, Ha KOTOPYIO BIAYKHOCTH ITOYBBI CHIKAETCS TOPa3zio OOIbIIIE.
Bce 3T0 emaet nmpopacTaHus ceMsH ropa3fio TpyRHEe, a TAKAKE CIIOCOOCTBYET 3PO3UH, TOTOMY YTO MEJIKHE YAaCTHI[BI MOTYT

OBITH CMBITEI BETpOM Oortee Jierko. Perrenue 31oit mpoOieMbl 3aKIII09aeTCsl He TONBKO B CIIOCO0E BCIIAIIKH, a B 00mIei
OpHEHTAIINH OOPO3.



Bwmecto Toro, uTo OB MaxaTk 1o MPSMOH JIMHHUH B JIF0OOM HAaIIPaBICHUH, OOPO3/IBI JODKHA OBITH H3BUIIHCTHIE,
M30THYTHIMHU CHa4aja BIEBO IIOTOM BIIPABO, X OPHEHTHPOBAHBI KaK MOKHO JaNbIIe B HAIIPABICHUN ceBep-for. Puc. 19.8
TIOKA3BIBAET, YTO TAKUM 00pa30M HUKAKas IIOBEPXHOCTH HE MOJBEPraeTCs HEPEPHIBHOMY COHEYHOMY U3ITyUCHHUIO H3-32
OKYJHBaHHBIX 0OPO3]] M MX KPHBOIMHEHHOH KoH(HUryparmu. Kpome Toro, Monozsie modern HoBoro ypoxast ormydar oomnee
PaBHOMEPHOE BO3/IEHCTBUE IPSAMOTO CBETA, KaXK/asl 4YaCTh POCTEHUS] CMOXKETE HE TOJIBKO OTAOXHYTh OT CBETa B TE€HU, B TECUCHUU
Bcero AHA. B pesynbrare, BIaXKHOCTb II0YBBI YBEIUYMUBAETCS, U IIOTOK COKA HAPYIIAETCsS KAK MOXKHO MEHBIIIE.
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1. No portion of the soil has continuous, uninterrrupted
exposure of direct sunlight.

2. Shadow areas vary with the time of day and the
seasaonal height of the sun.

tion
Afterncon axnak Me P the

g e

3. Plants and crops have even distribution of solar
radiation.

Fig. 19.8 Advantages of Sun Ploughing
Pnc.19.8



19.3 O koposax u Kocax

CymiecTByeT eIe OfMH aceKT, CBI3aHHBIN ¢ KOPOBAMH U HOJJIEPKAHIEM ILIOIOPOINS, JOCTOIHBII YIIOMIHAHUS 31€Ch.

B ABcTpun u Apyrux TOPHBIX CTpaHaX, Iie CKOT BHITOHSETCS HA HATOPHBIC MACOMIIIA TACTHCH B TEICHHE JICTHAX MECSAIIEB, 10
TOTO KaK Hadalll BBOJIHUTH NCKYCCTBEHHBIC YIOOPEHHS 1 HCIIONB30BaTh MEXaHU3UPOBAHHYIO TIOMOIIb JUIS JKAaTBEI, IPOITyCKHAsI
CIIOCOOHOCTH 3THX BBICOKOTOPHBIX ITACTOMII ObIlIa IPAKTHIECKN HEOTPAHIMIEHHOH, H3-3a CII0co0a, KOTOPEIM OHH OBIIN
CKOLIEHBI KOCOH, U KaK KPYIHBII porarslii CKOT acyT Ha camoM Jeie. Korna kopoBa IUMNaeT TpaBy, OHA aKKypaTHO
(KynBTYpHO) CBOpaYMBAET Iy4dKH TPaBbl 0coObIM 00pa3om. Bukrop Ilaybeprep BHUMaTENEHO HAOMFONABIINI 32 IBHIKSHHUSIMH
S36IKa KOPOBBI 3aMETII, YTO OHA coOMpaeT OOTBY TpaBBI BMECTE MO 3aKPyJHBAOMIEH CIIMpaly, X HaKOHEI KOria OHa
3aKpyTuiIa IIOTHBIH ITydeK, OTAENsIeT IydeK OTPhIBast, Ha Pa3phIB, PE3KUM PHIBKOM TOJOBEI TOYHO B TOH TOUKE, II€ TpaBa
MOCTpaJialIHa ¢ UMEHBIIHNM yimepooM. Crenas 370, ¢ e€ MATKOH MOPIOH U CITIOHOH, KOPOBA, OITYCKAET TOJI0BY HATHIKACTCS Ha
OTKpBITBIE PaHbl Ha TpaTe (Ha O0TBE), TaKUM 00pa30M, 3areyaThiBACT MX U MPEIOTBPALIAET HOTEPIO BIArH U SHEPTHH.

ATIeKBaTHBIH KOpM 3UMOH Beerna ObuIa 3a00Tol KPeCThsH, B TO BPEMsI CKOT ITaciIH OHH TakKe COOMPANHN CTOIBKO TPABHI,
TaK KPeCThsIHAM ITO3BOJISUI CE30H, MHOTA KOCHIIM TPaBy TPHU pasa 0 MPUXOAA 3UMbI Ha KPYThIC allbIIMICKHE CKIIOHBI, OpPYyAHE,
KOTOpOE OHM MCHOITB30BaIH AJISL 3TO OBITa Koca, KOTopast IS HHAX, ObIIIa O4eHb JOPOIMM U OYCHB THYHBIM HHCTPYMEHTOM,
JIOBEPSIS €0 UCHONB30BaTh TONBKO T€M, KOTO OHU 3HAIH U OyIeT 3a00TUThCs 0 Hell JOIKHBIM 00pa3oM.

Vxox 3a Kocolt TOIKHBIM 00pa3oM BIIEUeT 3a OO0 MOIIEPKKY OCTPOTHI €€, HO He TOYMIEHBIM KaMHEM, a KOBKOI JIe3BHUe
Ha Ooke U3 TBepbIX mopox aepesa (prc.19.9), KoTopslii, kKak HEMPOBOISIIMI MaTepHall, TapaHTHPYeT HAKOIJICHHUIO 1
XpaHEHHE Pe3YIBTHPYIONINX SHEPTeTHUSCKUX 3apsAAoB. 11 rapaHTHH TOTO, YTOOBI OHU HE YXOIHIIN BIIOCTIEACTBHUH C JIC3BUSL
KOCBI, KOTOPOE MOHTHPYETCS Ha HEIIPOBOMAAIILYIO AEPEBIHHYIO PYUKy, 3aT€M 3aBOPAYNBACTCS B TKAHD M XPAHUTHCSA B TEMHOM
MecTe BIanu oT cBeTa u Temna ColHIla, KOTOpoe B MIPOTUBHOM CIy9ae Pa3psauT Kocy. DTO MPOIECce 3aTauNBaHNUs, 3aMETHM,
BCEra MPOM3BOAMIICS B KOHIIE JHS FUIM PAHO YTPOM, HEMOCPEICTBEHHO ITepel HadaIoM YOOPKHU ypoxkasi, KOTOPBIH Takke
HPOM3BOIMIICS B 3TO (B KOHIIE JIHS MJIM PAHO YTPOM) BpeMsi, 4TOOBI IPEIOTBPATHUTD MOIaIaHHS Ha JIE3BUE KOCHI
obecTounBatomiero (ooHymsromero) ceera Connia. Korna nacrOuia KOCUIH MPY HACTYIICHUN HOYM JIOATHMHM JIETHUMI
BeYepaMH, MOXHO OBLTO HAONMIOAATH 3Ty HAKOIUICHHYIO YHEPTHIO 3apsIBIX B BUJIC MEBIAHIINX CBETAIINXCS UCKD,
IPBITAOUIMX C ONHOU BONHUCTON 3aTOUKU JI€3BUS HA IPYTYIO.

Fig 19.9 Scythe-hammering
Puc 19.9

Camble 0OBIYHBIE Ta30HOKOCHIIKH Pa3pe3aloT HAKIOHHBIM HOKOM BPe3asich OCTPBIM KPaeM U 3TO CIIOC00 KOCHTh TPAaBY
YMEHBIIAET €€ MPOM3BOIUTEILHOCTD, 3TO MPOLECC POACTBEHHBII ASHCTBUIO CTAHJAPTHBIX IUIYroB (JIeMexa), yIOMSHYTBIH
panee. JIpyrMu CIOBaMH, 3TO COKPYIIHTEIBHOE APOOICHIE Pa3phIBasi U COKpalias, KOTOpOe IOpaXaeT KalmLIIPEL B CTEOIIX
Tpase (B OOTBE) U KpOMCasi B KJI0YbsI BEPXHIO 4acTh CTEO/s OCTABIIsIsl HECKOJIbKO MIJLUTUMETPOB. B pesynbrare Ha
MOBEPXHOCTH OONBINOH ILTONIAIH, CO3AI0TCS HeKeaTeNbHbIe YCIOBHS JUIS e TeNIbHOCTH OaKTepHit 1 MIKPOOOB, a TaKxKe
MO3BOJISIET UCTEKATh KPOBBIO (COKOM) TpaBy. B pesyibrare, B MECTO IPUMEHEHNH CBOEIT SHEPIUHU cpasy ke K HOBOMY POCTY,
crebnu TpaBsl, OOTBa, CHAaYasIa 3aJICYNBACT PAHBI, B 3TOM CIIydae MOXKET OTpeOOBaThCs HeCKOIbKO qHeH. Koca, ¢ npyroit
CTOpPOHBI, 00eCTIeYNBACT NONTUH IOCTEIIEHHEIH Cpe3, CKOC, TEM CaMBIM CBE/s 00J1acTh PaHbl K MUHUMYMY. 113-3a sHEprHH,
IpHCyIIei B Ie3BUH U BHEAPEHHYIO Tyla MOJOTOK JUIS 3aTOYKH, IepeaeT HOHI3UPYIOMHUIT 3apsi, KOTOPEIH OBICTPO
HPUTATHBACT, ICMEHTHI B MaTepHalle, OKPY)KaroIIie PaHy BMECTe B OBICTPO 3areqaTeIBacT eé.

OueBHAHO, YTO MHOTOBEKOBOE MO epKaHUE IUTOXOPOANS  IPOSYKTHBHOCTH Ha STUX BBICOKOTOPHBIX AJIBITHICKHX
macTOnImax ObII0 00YCIIOBICHO COBOKYIMHBIM BO3IEHCTBIEM IPABMIIFHOTO HCIIONB30BAHMS HAIEKAIIIETO OPYUS B HYKHOE
BpeMs JTHS H €CTECTBEHHBIM CPE3aHHEM TPABBI KPYITHBIM POTaTHIM CKOTOM. YK€ OTHO 3TO JOJDKHO JaTh HaM ITOBOJX
MIEPECMOTPETH U3JI0KEHBIE METOIBI YOOPKH 3€JIEHBIX KOPMOB U BpeMsI [THsI, KOT/Ia OHa JIOJDKHA OBITH cOOpaHa. ITO MOXKET OBITH
TaK, YTO IOAXOSIINM MEXaHHISCKUM JIC3BHE IJIS )KaTBBI JOJDKHO MPHHATE (HOpPMY CHHEPAITBHON JIONMACTH ITyra IIOKa3aHOro Ha
puc. 19.7, a pexymast KpoMKa CIIPAIN JODKHA OBITE Oonee OIM3Ko PacTIONoXKeHHa M CMOHTHPOBAHA TIOA IPSIMBIM YITIOM K
HaMpaBJIeHAIO IBIKeHNs. CIIpabHbIE JIOMACTH CaMH 110 cebe MOTyT Takke ObITh M3TOTOBIEHHI U3 (hOCHOPHUCTOH OPOH3HI,



BPALLAIOIIMXCS OT 3eMJIH BBEpX (0T OCHOBAHMsI BBEPX) M BIIEPE/ TaK , YTOOBI CPE3 TPaBbI ObUI, TAK YHCT, KAK TOIBKO ITO
BO3MOXHO.

CeronHs, 3aMeTUM, HE YIUTHIBAIOTCS BCE 9TU TOHKHE 3 (PEKTH 1 B3aNMOCBSI3H, HECMOTPSI Ha MacCOBOE HCIONb30BaHUE
HCKYCCTBEHHBIX YIOOPEHUH BHI3BAHHEIE IIEPEIPOM3BOACTBOM B HEKOTOPHIX CTPAHAX, IIOAOPOAUS MOYB M MPOSYKTHBHOCTH Ha
CaMOM JI€JI€ HaXOMUThCS Ha KPYTOH HUCXOJSIIEH TPaeKTOpUH, XOTs HA JaHHBI MOMEHT MbI HE 3HAEM HACKOJIBKO KpyTasl 3Ta
TPAEKTOPUS yXYIIICHHS.

19.4 Ilazyonvie nociedocmeus ucnonb308anus UCKYCCHBEHHBIX YOOOpeH Uil

CoBpEMEHHOE CEeJILCKOE XO03HCTBO OTHOCHTCSA K MaTepu-3eMi, Kak K IuTioxe u HacuiryeT e€. Kpyruisnii rog oHo mapamaer eé
KOXY ¥ OTpaBJIsIeT €€ MCKYCCTBEHHBIMH yIOOPSHHSIMH, KOTOPBHIM HayKa JOJDKHA OBITH O1arofapHa, KOTOpasi B CBOIO O4epeb
NOTEPSIA BCAKYIO CBS3b C Hpnpoz[oﬁ.4
Buxkrop Illaybeprep

Bo Bropoii monouse 19-ro Beka, OMUMO APYrux CBOUX AoCTIKeHuH, 6apoH KOctyc don JInbnx (1803-1873),
HEMELIKHI XMMHK, BBITTOIHII OONIBIIIOE HCCIIEOBAaHUE HIIEMEHTOB U XUMHYECKHUE BELIECTB, HEOOXOIUMbIE PACTEHUSIM ISt
pocrta, 6e3 COMHEHHsI, B MICKPEHHEM JKElIaHHUH UCIIPABUTh HEAOCTATOK TTOYBBI M HOBBIILEHHS r1ogopoaus. Kak u Bo MHOrHX
o0acTsaX HayKH, TEM He MEHee, B aHalu3e, a He BBIIIeM CO3MAAIOLIEM CHHTe3e, LIe/Ib BCeria OlHa HaiTH ToT daxrop,
OTBETCTBEHHBIH 32 JaHHOE SIBIICHHE, TOIMa KaK B ACHCTBUTEIBHOCTH BCE (DM3UUECKOE TPOSIBIICHHUE SIBIISIOTCS PE3Y/IETATOM
MHOTMX CHHEPIEeTUYCCKUX peakiuii. B ciyuae, JInOMX yCTAHOBHII, YTO OCHOBHBIMH HHTPEIMCHTAMH JUTS IUTOAOPOAHS TIOUBHI,
kpome kanbims (Ca) B Buae uzsecth, 6butn azora (N), dpochop (P) u kanmii (K), KoTopblii 4acTo Ha3bIBAIOT CETOMHS, KaK
u NPK (A®K).

Asor nocrasisiercst B Bune moueBuabl (CO [NH ] ,); cynedar ammonmnst ([NH;],SO,) - mo60o4HbI# IPOIYKT IPOM3BOACTBA
YIOJIBHOTO ra3a, HUTPAThl, KOTOPBIE SIBIISIFOTCS COMSIMH HITH CIIOKHBIME 3¢upamu aszotHoit kuciaorsl (HNO;),
kasbimst imaHamuza (CaCN,),koTopslit peBpariaercst B aMMHaK ¢ BOJOH 1 pH HarpeBaHuH kapbuna kansuus(CaC,) mpu
temmeparype 1, 000 °C B rasoobpa3nsrit azor. CaC, ¢ apyroit CTOPOHBI IPOM3BOANTCS IPH HATPEBAHUN OKCHIA KA
(CaO - merareHasi U3BECTh), KOTOpasi B CBOIO OUEPE/lb, IPOM3BOAUTCS ITyTeM Harpesa kapbonara kanbiust (CaCOs),
BEIIECTBA, BCTPEUAIOIIETOCs B IIPUPOJIC B BH/IC U3BECTHAKA, MeJa, KAIBIIUTa H MPaMOpa.

Kamwuii (K) mocrasmsiercst B uactaocty B Buze xiuopuna kanus (KCl), cynmsdar xkamus (K,SO,4) u nByHaTpresblit
Bozopox, oprodocdar (Na,HPO).

Dochop momydaroT npu HarpeBaHuu Gocdara KaJbIHs ¢ KOKCOM M KPEMHE3EMOM B SIICKTPHIECKOM MEYH U BBOIUTCS
B IIOYBY B IPYTHX COeAUHEHMsX, Takux Kak pocdar (HzPO,), hocdar kampuus, kak kambuuii Gpocdar Bogopona, boee
u3BeCTHBIN Kak cymepdocdar (Ca [H,PO,4] oH,0).

Bce 3Ti POIYKTHI SIBJISFOTCS PACTBOPHMBIMH U OOJBLIMHCTBO M3 HUX, HHOTIA B (POPME IIITAKa, H3TOTABIHBAIOTCS B
Ka4eCTBE MOOOYHBIX MPOLYKTOB TOro, 4To Bukrop [llaybeprep Ha3piBaeT "OrHEABIIAIMMEI TEXHOIOTUSIME ' (TEXHOIOTHH
TUTIOFOIIMECS. OTHEM). JIpyruMu CII0BaMH, OHU ITPOU3BOISITCS CO CTPYKTYPHBIM-PACaioM (C pa3pyIieHHEM CTPYTYpP) U SHEPT UK
BBICOKOIO TeIUIa. B MX OKOHYATENBHOM MOATOTOBKH, OHU JTHO0 APOOSTHCS TS PACIBLUICHHS BHECCHHH B TI0YBY WITH TIATEIHHO
PacTEepHOro MEIIKOrO TIOPOLIKA, PACTIBUICBAIOIIMIOCS, MX PACIBLUIMBAIOIIMECS CBOMCTBA, O3BOJSIIOIINE MM MTOMIONIATH
BIIAry U3 BO3/yXa WITH MOYBBI JJISI TOTO, YTOOBI IPEBPATUTHCS B KHUAKOCTb.

3710 erre ofHa BO3MOKHOCT IPEBPATHUTD OTXOMBI B IPUOBLIB, 3TH COSAMHEHHS ObLIH OBICTPO IIOAXBAYCHBI PA3THIHBIMH
XAMUYECKAMH U JPYrux mpousBoauTesiva. HecMorpst Ha mo3nHee npu3Hanue JInbuxa v mpu3HaHKue TOro, YTO HIIEMEHTHI,
HEOOXOMMUMBIE IS 3/I0POBOTO POCTa OBLIK Topasno bomee cnokubiME, yeM Tpoctas NPK (A®K) u uto gagpHeHmit
JICTaJIbHBII aHaIi3 ObLT )KU3HEHHO BAKHBIM 3HAYCHUEM, YTOOBI HE HAHECTH HEHCIIPABMMOE TIOBPEXKICHHUE TI0YBE, €r0 CII0BA HE
ObLIH YCITBIIAHBL ¥ IPOM3BOACTBO HCKYCCTBEHHBIX YIOOPEHHH MPOIODKAIOCH HOMHBIM X010oM. C HX MOMOIIIBIO, BBICOTA
3EPHOBBIX U 3[0POBbS CEIbCKOXO3IHCTBEHHBIX KYIBTYP B IEIIOM OBICTPO YMEHBLIACTCS, KAXKI0E MOCIEAYIOIee IPUMCHCHIE
JaJbHEHIIee UCTOIICHNE (PyHIAMEHTAIBHOIO IIOIOPOIHS MTOYBEI B KAYSCTBE OPraHUYECKOrO OCHOBAHMS, IOCTCIICHHO
Hapyraetcs. [IpHMEHSIOTCS KaK 9acTh XO3SIHCTBA C BBICOKOMEXaHU3MPOBAHHBIMU CHCTEMAaMHU, HCIIONb30BAHUEM CTATbHBIX
opyawuii, 6orpiuue yaactku Ha Cpenaem 3amnane AMeprKU ObLIH IPEBPAIICHBI B IIBUICBBIC YaIlH, KAK CICACTBHE, 32CTABISA
OenHBIX (hepMepOB OKUIATH CBOM 3EMIIH.

CerozHs HCTIONB30BaHNE HCKYCCTBEHHBIX YIOOPECHHI HE 0CIa0eBaeT, HO MEIJICHHO M BEPHO, M TaK JKe HEM30E:KHO OHH B
KOHIIE YMEHBIIAIOT ITOYBY 0 Oe3KU3HEHHOH Macchl. ECTeCTBEHHO, MPOM3BOIHTENN UCKYCCTBEHHBIX YIOOpEHHU# OymyT
yKa3bIBaTh HA OFPOMHOE IIPOM3BOICTBO, KOTOPOE OBLIO HOIYIEHO C €r0 MCIONB30BAHIEM, HO 3TO OBLIO IIPOU3BOICTBO
KOITMYECTBA B YIIEPO HEMPEPHIBHO YMEHBIIAOIIETOCS KaueCTBRY, IIOyICHHHIE IPUOBLTH B yIep0 sKu3HU. VICKyCCTBEHHBIC
YIOOpEHHs ICHCTBYIOT KaK CTUMYISITOPHI U TOAACPIKUBAIOT IPOU3BOICTBO, KAK HAPKOTHKH, K KOTOPBIM II04YBa HEBOJIBHO
CTaHOBSITCS 3aBucUMOl. Kak HapKOMaHbI, KOTOPBIC HE MOTYT HU (pyHKI[MOHHPOBATh, HA BBDKHUTH 03 4aCThIX HHBEKIHMH U TO,
KakK UX (PU3UUECKOE COCTOSTHHE YXY/IIIAeTCs, TPeOyrosl BCe OOMbIe U OOJIbIIIE /103, YTOOBI MPOIUTHTh UX KU3Hb HEMHOTO
JOJIBLIIE, TI0YBA TAKIKE YMHUPACT.

Bce jKH3HEHHO BayKHBIC KATWULSIPBI, KOTOPBIE CHA0XKAIOT €CTECTBEHHO IPOU3BEICHHBIC IIUTATEIIHBIC BEIIECTBA B
3pEIyI0 BOY M IPOBOAUTH K MOBEPXHOCTH HEMATEPHAIIBbHBIC YHEPTUH, OJIOKUPYIOTCS STUMHU MEIKAMHU TOPOLIKAMH.
Otymwsiromuii 3¢ ekt MOCISIHEro BEIIeCTBa, Pa3spsuKat0T MOYBY U, B TO JKE BPeMs], rPalsIT U HIDKHUE CIIOU 3eMITH, OCTABIISIS
ux 6e3 BOIbI MOJIOMBICH PACTEHHUSI, TAK KAK PACIBLICHHBIC 3TH XHMHUYECKHE BEIIECTBA UCIIONB3YIOT 3Ty BIATY [UIS [IEPEXOa B



XKHAKOe cocTosiHIE. [Ipy HeOCTaTOYHON BIaXKHOCTH, HCIIAPEHHUS CHIDKAIOTCS U BHYTPEHHSS TEMIIEPATypa pacTeHUS PacTeT
C TEM e HEeXeNIaTeIbHBIM Pe3yIIETaTOM, KaK MBI BHICITH B TCHE-JIFOOMBOI MOPOJIE APEBECHHE, OT BO3ACHCTBHUS COTHEUHBIX
TIy4dei.

Kanmumsaps! Tenepb 3a(bIXal0TCs, OHU CTAHOBUTCS OoJee TPYIHBIMH ISt IPOHUKHOBEHHS TOXKIEBOH BONEL. JTO B CBOIO
odepenb MPUBOAUT K Ooriee OBICTPOMY CTOKY, CIIETyeT ObICTpeliliee HOBTOPHOE MCIapeHue, 00a I3 KOTOPHIX JENaloT OPOILIeHHe
HeoOxonmMocTho. Takoe opoIeHne, 3aMeTHM, OCYIIECTBISICTCS MPaKTHIEeCKH OECIIONEe3HOH BOOH KaK yKe YIOMIHAIOCh B
IPEABIIYIINX [TIaBax, M IIPOU3BOJIAT, BEIPAIIEHHBIE OBOIIH 1 (DPYKTHI B TAKUX YCIOBUSAX, OONBIIHE U MPAKTHIECKH 3J0POBEIE,
HOYTH OE3BKYCHBIE, HX IIBET YaCTO HCKyCCTBEHHBIH, KaK pyMsHA FJIM ITIOMAJ1a, He €CTECTBEHHBIH.

Boree Toro, ecnm BBOAUTHCS M30BITOK a30Ta B JIFO00I U3 yKa3aHHBIX COSAUHEHMI, OH COCTABIISIET MEHee
MOHM3UPOBAHHBII MaTepHa AT KOPHEBOTO Pa3BUTHS, UTO BEAET K JalbHEHIIIeMy BOJHOMY TOIOIY IIOCTPAIABIIETO PACTEHHS,
MIOTOMY YTO OTPHIIATEIILHO 3apsKEHHBIC HOHBI, JTyKABUIIA -, B HUTPATAaX B HCKYCCTBEHHBIX YIOOPEHUSIX IPHCYTCTBYIOT
KaTHOHBI +, IIONIOKUTEIBHO 3apsKEHHBIE HOHBI IPYTUX JIEMEHTOB, BHHA3Y HAJICKO OT KOPHEBOH 30HBI, TeM CaMbIM OITSITHBAIOT
y IepeBBEB U PACTEHUIT MOIOXKUTEIBHBIC KaTHOHBI +, TaKHMe KaK HOHBI MAaTHUS M KBNS BaxkHO MOMHHTB, 9TO aTOM
MarHus SBIIETCS SAPOM aToMa MOIEKYITHI XJIOpO(HIIIA.

IMpupona 6sicTpo mocetaer “Ilommrmio 300poBhA” B BHE MAapa3UTOB U APYTUX OONE3HEHBIX PAaCTEHHI, YTOOBI
YOATHTh OPTaHU3MBI, KOTOPBIE TEIeph CTAIN OONBEHBIMH, YTO TpedyeT HCIIONB30BaHNE M YPe3MEpHOE HCIIONb30BaHHE
necTunuaoB 1 GyHrHImaoB. Kak Tonbko ypokait 00paboraHHBII TakuM 06pa3oM, Oyrer coOpaH, KpoMe mepenaq MeCTUIA0B
HOTPEOHTENIO, 3EMITI0 HEOOXOAUMO OKYPHTB IS TOTO, YTOOBI HCKOPEHHUTH 3TH SKOOBI MATyOHBIX BPEAUTENEH, KOTOphIe
SBIIAIOTCS HE YeM MHBIM, KaK ITOKa3aTelIeM IIIOXOTO 30POBhs 000MX U PACTEHUH U 1MOUBHI. [10s 3aKpBIBAIOT OPE3CHTOM C
IIACTHKOBBIMH BBIXOJAMH M 30H/BI BCTABIIAIOTCS B 3EMITIO, YTOOBI HATIOMHUTH €€ SOBUTHIMH Ta3aMU.

Taxum 006pa3oM Bce yMHpaeT - IOKIEBbIe YePBH, MUKPOOPTaHU3MBI U ToNe3Hble GakTepuu. JKu3Hb co Bcemu eé
Pa3IMIHAMHI HOTHOCTEIO NCKITIOYAaeTCs, TaK KaK CIISyeT IOTHAs OMHOPOTHOCT. XOTS 9TO YaCTO 3asBISETCS B 3aIUTY
HCKYCCTBEHHBIX YIOOPEHNH, YTO HaceIeHHEe MUpPa HE MOXKET IPOITUTAThCS, €CIIN UX UCHONB30BaHKE OyIeT MPEKPaIIeHo, ITO
ellle OIHa IHIMOBAsI 3aBeca, YTOObI 00ECTIeUNTh OONBIIYIO MPUOBLTB, €CTh U IPYTUE CIIOCOOBI Topasno oomnee 3¢ (deKTuBHEE,
TOPAa3JIo ACIICBIIE, a TAKXKE HKONIOTMIECKH YHCTHIE, KOTOPHIE HE TONBKO YBEIMYMBAIOT KOIMYECTBO, a TAKKe KauecTBO, U K
KOTOPBIM MBI ceifuac U IepexoanM.

19.5 Buonozuueckozo cenvckozo xo03aicmeo

B ycToif4rBOM 1 KH3HECTIOCOOHOM Pa3BUTHH CEIECKOTO XO3SIMCTBA KITFOYEBBIM (PaKTOPOM SIBIISIETCS HE CTOJIBKO COCTAB
OCHOBHOTO Ha3eMHOTO CJIO0sI, @ CKOJTBKO COCTaB BEPXHETO CJIOsl, HAa3bIBAEMBIi BEPXHUM CIIOEM ITOYBEI, KOTOPBIH MOXKET
BapbUPOBATHCS 10 TITYOMHE OT HECKOIBKUX CAHTHMETPOB JI0 HECKOIBKHUX METPOB. J10NTOCpOdHOE TIONOPOIHE MOYBBI
MIOTHOCTBIO 3aBHCHT, BO-IIEPBBIX, OT TIIYOHHBI 3TOTO CIIOS, @ BO-BTOPHIX, €r0 cofiepKaHie OpraHmIecKu 00paboTaHHOTO
Marepuaia. B eCTeCTBEHHBIX YCIOBHSX 3Ta PHIXJIAs 30Ha 3aIONHEHA OOMIHEM JOXKIEBBIX YepBel U APYIHX )KUBBIX CYIIECTB,
U JOCTHT'aeT BBICIICH TOYKH B H300MIHHU KU3HEACITENFHOCTH MUKPOOPTaHU3MOB B [TOBEPXHOCTHOM CIIO€ Tiepertos (rymyca),
KOTOpBII OOBIYHO COCTOHT M3 Pa3JiararolIiXcs JMCTHEB U IPYTUX OpTaHMIECKHUX BemecTB. bes Bcel aToi nepepaborku
MHUHEPAIFHOTO U XMMHYECKOTO H300MIHS OBICTPO YMEHBIIAETCS, U MOATOMY B HAIIMX JKH3HEHHBIX HHTEpecax 00eceunTb,
YTOOBI COOTBETCTBYIOIINE YCJIOBHSI B TI0YBE HE TOBKO COXPAHUIIUCH, HO M YBETTHUYIIIUCH IO Mepe BO3MOKHOCTH.

TO MOKHO C/IENIATh HECKONBKUMH CIIOCOOAMH, KOTOPEIE OYIyT PaCMOTPEHHBI KPATKO, TaK KaK €CTh JIOCTATOYHO MHOTO
JOCTYITHOM nH(OpMaIy B OONBIIMHCTBE KHIDKHBIX MarasuHax. Bruag Buxrop Illaydeprepa, 3ameTnM, OynyT paccMOTpeH
Oornee TOMpPOOHO M B TO BpeMsI KaK MBI 371€Ch Ooiee KOHKPETHO 3aMHTEPECOBAHbI B IIPOM3BOICTBE MTPOAYKTOB IUTAHUS U
TUTOZIOPOIUS TIOYBEI, & BCE OCTANIbHBIE, (PAaKTOPBI M BIHSHUS, 00CY)KIaBIIHECs BIPEIBIAYIINX IIaBaX, BCE PABHO JOIDKHEI OBITH
TIPUHATHI BO BHUMaHHE.

PEMUHEPAJIM3ALIMSA [TOYBBI:

B 1894 rony FOnuii XeH3enb cenbCKOX03sHCTBEHHBIM XUMHK U coBpeMeHHHK FOcTyca goH JInbuxa omyOnukoBal BaKHYIO
kHuTY, X1e0 u3 KamHs1, onuceiBaromiye pa3padoTKi OJIar0OTBOPHOIO BIHMSHUS YIOOPEHUH 13 KAMEHHOW MYKH, O0JIee H3BECTHBIM
Kak "npoOneHas mbUIh" WK ' KaMeHHas MbUTh". TeM He MeHee, K ’TOMY BPEMEHH MPOU3BOICTBO HCKYCCTBEHHBIX
yIOOpEHHMH 1110 TIOTHBIM XO/IOM M, KaK M €r0 KHUTH MPEACTABIISIOT COO0H 3HAYMTENLHYIO YTPO3Y I 3TOH HOBOM OTpaciiu
TIPOMBIIIIEHHOCTH, TTOYTH KaXIYIO KOIHIO Pa3bICKaH, CKYIHIN U YHHITOKUITH, K BETTMKOMY YIIepOy Kak IUIsl )KH3HU TaK U
JUTS TIOYBEI.

B cymHocTH, peMuHepanu3anus MOYBkI SBISETCS HEOPTaHMYECKUM MOIXOOM K IMOBBIIICHHIO TIOAOPOIHS TTOUB.
XOoTs 3TO MOKET 3BydaTh OYEHB MTOX0KE HA HCKYCCTBEHHOE YIOOPEHHE, 3TO, OHAKO, MPUHIUIHAIBEHO PA3IMYHbIE MTPOLECCHI
1 TIpenosaraeTcs: HCIoinb30BaTh OUYEHb MEIIKUI MOMOI, a JISYUTh, INTaBHBIM 00pa30M HUCIONb30BATh BYIKaHHUECKHUE,
W3BEpP)KEHHBIE, TOPHBIE MTOPOIBI C ITMPOKUM MUHEPAJIBHBIM CIIEKTPOM, TaKue Kak quadas, 6a3zanst u T.0. ODHAXKIBI B IIpoLecce
OCTBIBaHUS IOPOJIBI, KOTOPast COXpPaHsET MPHUCYIINE YHEPTHH, OHA 3aTeM paclpoCTpaHseTcst Mo o0padaTbiBaeMO 3emMile, a 13-
3a CBOETO IUPOKOTO CHEKTPa COoNel, MUHEPAJIOB U MUKPORJIEMEHTOB -2JIEMEHTOB, 3TO IPHUBOIMT K MOSBIECHHIO CTONb
ke OOJTBIIOTO pa3HO00pa3Hs PA3ITUUYHBIX MUKPOOPTaHU3MOB.

Xorts 9Ta cucrema ynoopenus Oblia ncrnonb3oBanuu B [1IBetiniapuu B Tedenue moutd 150 et B orpaHMYCHHBIX
Macmrabax v, HECOMHEHHO, CITIOCOOCTBOBANIO cocTaBieHuio KHUrH HOmuyca ['enzens, u e€ HemaBHee HCIONb30BaHIE
OBUTO BIIEPBbIE IPUMEHEHO C YIMBUTEIBHBIM 3P PEeKToM aMeprKaHCKUM HHxkeHepoM [IxoHoM XamakeomoM. B ero kaure
"BepkuBanne IuBunnzammmn” ° HanmcaHHON B coaBTopcTBe ¢ JIoHOM YHBEPOM, OH MOAPOOHO OOBSICHSET, KITMMATHICCKYIO
Ba)XKHOCTh PEMHUHEPATH3ALIH, TaK KaK 3TO BEIUYNHA U CMECh JJOCTYITHOTO MUHEpasa H OCHOBa MHKPO2JIEMEHTOB, KOTOPast



SIBJIICTCS OIIPEIENIAIONIIM (DAaKTOPOM B POCTE M KaUeCTBE PACTUTEIILHOCTH, TIOCIICHIH U3 KOTOPBIX )KU3HEHHO BasKHBIH
PETyIATOp KIMMAaTHIeCKUX KpaiHocTel. KHura Takke ONMMChIBaeT 3aMETHOE YBEITHUCHIE POXK/IAEMOCTH M TTyOUHY BEPXHETO
cI1ost To4BEI, 9To [I>K0oH ["amakep qocTur Ha ero cOOCTBEHHOM yJacTKe B Mudnrane, KoTopast yBelnnamiIach ¢ npumMepso c10 cm
(4 nrotima) mo 1,2 m (4 dyra) B Teuenne 10 rer.

Bornee cBexme SKCIEPIMEHTEI C 3THM MaTepHalioM B IpoekTe «JIroau nepeBbs» mox pykoBoxacTBoM bappu Onndunaa B
3amagHOM ABCTpaNny IOKa3alIl 3HAYNTEIEHOE YBEIIUEHHE POCTA H 3[0POBBsSI CAXKEHIIEB ITOCAKEHBIX C JT0OABICHHEM,
HPOTHUB TeX, KOTOphIe mocaamiu 0e3 nobasienns. KameHHas mbUTh yke ObITa IPOU3BENEHA CITyJaifHO Ha MPOTSDKEHNUH OONbIIei
JaCTH ITOTO CTOJIETHS BO BCEX Kapbepax, T/e IpoOAT IpaBHii MIIM CHHHUI MeOeHb Ul JOPOTH WX JUIS MOJCHIIKH
COBOKYITHOTO ITPOM3BOJICTBA U JUISL CTPOUTENIHCTBA. YCTAaHOBKH M MAIIMHEI I CBOUX Ooree KPyITHBIX MacmTadax
TPOM3BOJCTBA, CIENOBATEIBHO, YXKE IO PYKOH H, ¢ HEOOTBIINM KOMUYECTBOM JOTIOTHATEILHBIX HHBECTUIINHA B MEITbHHITHI
MEJIKOTO JPOOJICHHS B CIIydae HEOOXOAUMOCTH, OYTH B HEOTPAaHNUEHHBIX KOIMYECTBAaX MOXKET OBITh OBICTPO IPENOCTABICHO U
OTHOCHTEINBHO zenteBo. JleficTBurensHo, B 1993 roxy Ha exerogaoM chesne HarmmonansHoi COBOKYITHOM acconManiy 1
HarmonansHo# accorpannu o 6etony B Can-AHToHNMO, mTat Texac, rae JloH YuBep man "HampaBieHue " eMy COOOIIII,
49TO 0OBEANHEHOE MPOM3BOACTBO 00EHX OpPTaHM3AINIl COCTABIIIO 2 MIIPA. TOHH B COBOKYITHOCTH M3 KOTOpbIX 200 MITH. TOHH
COCTABIIOT «IITPadbI»- KAMEHHON ITBUTH, YTHIM3AIHSA KOTOPOH OBl MOBTOPSIOIIEiics TOIIOBHOH OOMBO.

XoTs mepBOHAYANBHOE 3asBIICHNE ABISETCS MPEATIOITUTENIFHEH B OKCTPEMATBHEIX pa3Mepax, II0TOMY YTO OHH Jai0T
HanOOJBIIIYIO TIONIAIb TIOBEPXHOCTH, OHA CPA3y CTAHOBUTHCS NOCTYITHOH TSI MUKPOOPTaHU3MOB, CMECh KPYITHBIX H METKHX
Y9acTUI 00ECIIeUNBAIOT MEUICHHOE BEICBOOOKICHHE TTOIE3HBIX FCKOMAEMbIX B TEICHNE JUTNTENBHOTO Meprona. Jpyroi
HOTOXUTENBHBIN 3((PeKT KaMEeHHO NBIIH SBIIETCS TeM, YTO KaK OBLIO JJOKa3aHO, YTO OHa OyneT OydepoM IpOTHB HUTPATOB,
JIFOKCHJIOB CEPhI M HUTPOKCHIIBHBIX, H OHA TIOINIOIIAET U YCTPaHAeT aHHOHBI — KPOME TOTO, OCTABIISSL KATHOHEI +
CBOOOTHBIMH JUTS HCTIONB30BAaHMS PACTCHUSIMH. [Ipy HOpPMaITbHBIX YCIOBHAX KaMEHHAsI IIBUTH HEOOXOIMMO ITPUMEHSATE TOIBKO
pa3 B IIATH JIET WX OKOJIO TOTO, KOMHYIECTBO OMpEeNsAeTcs Ha OCHOBE TIIATENHFHOTO aHAIT3a HEOCTATKOB B TIOYBE, XOTS BCE
COCTOsTHUE TIOYBBI M ekt ObLT MONTBEPIKIEH, YTOOB! OBITH BHITOIHBIM 6

To, 9TO JTFOAM M HE TONBKO PAaCTEHHS MOTYT M3BJIEYb BHITOY M3 KAMEHHOH KPOIIKY HADISTHO AEMOHCTPHPYET COCTOSHUE
310poBbs 1 Onaronony4ne B Xyn3akyre CeBepHsli [lakucran. JKiBs BEICOKO, IIe YHCTHII Bo3Myx ['MMaraes, MX MO opamiaia
XOJIOJ[HAsI, TaJlast BOJA, M3 JICAHUKA, OoraTas MUKpPOSJIEMEHTAMH U3 CKaJl, HaJl KOTOPBIMHE IIPOXOHII JISAHUK. 1 mosTomy ux
TOJsE OBUIM TTOCTOSTHHO OPAIIEHHI ¢ MIMPOKUM CIHEKTPOM MOJTe3HBIX HCKOMTAaeMBIX, KOTOpBIE HE TOIBKO COXPAHMIIU BBICOKHIT
YPOBEHB IIPOU3BOJUTENEHOCTH, HO U 00ECTICYHNBAIIHN, TIPOU3BOICTBO SPKOTO U 3OPOBOTO MPOAYKTA U Oe3 MPHU3HAKOB
3aboneBanus. Bo BpemeHa GpUTaHCKOrO BiIaabIdecTsa, ObUT TUCIOLUPOBaHH B XyH3akyT (Hunzacut) BoeHHbIH Bpad B TeueHHe
JIECSITH JIeT B Ka9eCTBE Pe3UICHTa MEANIIMHCKOH CIyKObL. Bo BpeMst cBoero npeOBIBaHY, 3a HCKIIIOICHUEM JICUCHIS
CITydalHBIX PaH U MepeIOMOB, €My HE4ero ObLIO JIeNaTh, TAKOBO OBIIIO COCTOSHHE KPEITKOTO 3/[0POBBSI MX 3THX TOPHBIX JIFOAEH,
geif cpexHmii Bozpact 65Ut mpumepHo oT 130 mo 140 met, MOXHO OBIIO TONBKO IPABMIIBHO OTHECTH K BEICOKOMY KaueCTBY
NN ¥ BOIBI, KOTOpOE OHM yroTpeOrsiy. [lansHeimmil ykazaTenb Ha OIaroTBOpHOE BIHSHUE KaMEHHOH KPOIIKH, KOTopast
MMeeT 04eHb HHTEPECHOE ¥ O3UTHBHOE BO3CHCTBUS T YITydIICHUS TIUTHEBOH BONBL, OBLIO TPOAEMOHCTPHPOBAHO
MIOBEZICHHE JIOMAIITHUX co0aK HEKOTOPBIX MOMX Apy3eil B mrare KBuHcneHn. Kak 3HTy3HACTHI ITO HCIIOIITE30BAHIIO KAMEHHOM
KPOIIIKH, OHH YIOOPUITH CBOUX (DPYKTOBBIE IEPEBBS €10, HCIONB3YS BEAPO ISt TPAHCIOPTHUPOBKH. XOTS COOaKH OOBITHO
OOWJIBHO I M3 CBOMX MICOK Ha BEpaH/E 3aIIOHEHBIMH J0XKIEBOI BOOH U3 0aka, B TeUCHHE HECKONBKUX JHEH ObLIO
3aMEYeHO, YTO MHCKH OBUIH BCEIZa MOTHBIMH. XOTUTE 3HATh, OT Kyna cOOAKH ITAIIN BOXY, OHU CIISIVIIH 32 HUMU U YBUJIENH, YTO
co0aK ITBIOT BOY U3 BEPa, U3 KOTOPOTO YIOOPSUIH M HOCHIIH KaMEHHYIO KpomIKy. OcTaBICHHOE PSIOM C Kydel, OHO BCe ele
COIEPXKUT HEOONBIIOE KOMNIECTBO KAMEHHON KPOIIKH M OBLIO 3aIIOJTHEHO TOKICBOM BOJOH MPOIIESAIIEro HelaBHO. Tak Kak
’KHUBOTHBIE TOPA3JI0 Orke K IMpUpoJIe, YeM OONBIIMHCTBO YETOBEUECKIX CYIIECTB, M IIOTOMY YTO OHHU ACHCTBYIOT IO
MHCTUHKTY, HE MOXET ObITh HUKAKHX COMHEHHI, 9TO 3TH cOOAKH 3HAIH, UTO JIy4IlIe I HUX, TaK ke KaK 3To OBIIO ¢ KOPOBOH,
TIOBE/ICHUE KOTOPOIT OIMCHIBAETCS HIDKE B Pa3zielie 0 OMOMMHAMUYECKOTO CEITLCKOro X03siicTBa. [109ToMy MBI OBI TTOCOBETOBAITH
B3ATh JINCTOK U3 UX KHUTH 3HAHUH.

OPTAHMYECKOE CEJIbCKOE XO3AMCTBO:

Xorst, 10 BBEJICHNS KICKYCCTBEHHBIX YIOOPEHUIA, OPraHHIECKOe 3eMIIeNIeNTie, IPU HCTIONb30BaHIN KOPOBBETO HaB03a,
(bepMepcKuii HACTOI U PaCTHTEHBIH KOMITOCT, OBLIH HOPMOI, B TEYEHHE ITOTO BeKa Takasi PAKTHKA B 3HAYUTEITbHOMH
CTETICHH YTPATHUBIIASI CHITY B CBSI3U C MEHEE TPYIOEMKUM UCIIONB30BAaHAEM XHMHUYECKHX BELIECTB U OYEBUIHBIM
PE3YIIBTHPYIOLIEM MTOBBILIEHHE TPOU3BOUTEIHHOCTH H, CIIENOBATENHHO, IOXOAHOCTH, B PE3Y/IBTaTe Yero OOIBIIHHCTBO
(bepMepoB TepellTd Ha NCKYCCTBEHHBIE YIOOPEHws, TOTHOCTEIO. JIpyrue, 3aMeTHM, IOrPY)KEHHBIE B OPTaHUYECKHE TPaIUIHA
CBOMIX ITPEIKOB, HE HAXOMHUTHCS TIOJ BIUSIHUEM YTOBOPOB IPOM3BOIUTENEH HCKYCCTBEHHOTO YIOOPEHUS U IPOBOAAT HX
MIPOBEPEHHBIN W HaJGKHBIA METOJI, TEM CaMBIM COXpaHsIS IPEBHIE 3HAHISI, KOTOpbIe, HAYMHAasl ¢ KOoHIIAa Bropoii MupoBoit
BOWHEI, OITBITHOE BO3POXKJCHUE, OpPraHHMIECKIe MMPOAYKTHI TEIeph BCE Yallle PacCMaTPHUBAIOTCS KaK HAMHOTO BEIIE
[ATATENbHON IEHHOCTH.

I'my6uHHOE TOHNMaHue B (PHIToCO(HS OPraHIMIECKOTO 3eMIISHENIHS SIBISIETCSI BO3BPAIICHUE B TIOUBY IS, TOTO YTOOBI
HOJBEPTHYThCSA IepepaboTKH To, 9To OBLIO paHee coOOpaHo U3 Heé 1, TAKUM 00pa3oM, IUIOOPOAHE ITOUBHI OyIeT YCIICITHO
MIPOOIKATHCS B TEUEHHE MHOTHX BEKOB. boree Toro, kak opraHndeckuii MaTepuas, a He TaK Ha3bIBAEMbIH HEOPTaHUUECKHH,
OH TpeOyeT MeHbIle SHeprud [Ipuponbl Ha BocCTaHOBJIEHNE B € (hopMax, JIETKO YCBOSIEMbIE PACTEHHUSIMHU, KaK SHEPTHUH,
HEOOXOIUMBIE JUTS TIPE00pa30BAHNS €r0 U3 HEOPTaHWIECKOTO 10 OPTaHNIECKOrO MaTepralia, COKOHOMIICHEI.

[pu KOMITOCTHPOBAHHUHU KaK €r0 0OBIYHO MOHUMAFOT CETOHS, 3aMETHM, BMECTO paHee BHICYIIICHHOTO
MarepHaia, Harpy)KaloT 3eIeHYIO0 PaCTUTEIEHOCTh C COKOM BELIECTBA C YePEMYFOIIMUCS CIIOIMH U3 HCIIOIb3yeMOH 3eMITH, BCE
COIEpIKMMOe TIPEBPALIAETCS CO 3HAYNTENFHBIM TeHePUPYEMBIM KOJIMYECTBOM TEIIa B KOMIOCT. JIeHCTBUTENBHO 3TO
TOTeIIeHHe OOBIYHO IPHHUMAETCSI KaK MPU3HAK TOTO, YTO MPOLECC KOMITOCTHPOBAHHS HIIET TOMKHBIM 00pa3oM.



B T0 Bpemst Kak MPOAYKT TaKOH Ky4d B KOHIIE KOHIIOB HE KaUeCTBEHHBIH, M XOpoIIO (hepMEHTUPOBAH TIPH
3aBepIICHNH, U B TOXKE CaMOe BPeMsI KaK COXPaHHUTh 3TOT HBIHEITHUI YPOBEHB IMTPOU3BOAUTENBHOCTH, MO CIIOBAaM
Buxkropa Illaybeprepa 310 HE yBEIUYHBAET €0 3aMETHO, 33 UCKITFOYEHHEM CIydaeB, Iie He ObLT HCIIONB30BaH
KOMITOCT paHee. OHOM U3 MPUYHH ITOTO SIBISIETCS TEM, YTO OTHOCHTEIBHO BHICOKHE BHYTPEHHHE TEMIIEPATyPhI
MIPEIOTBPALIAIOT IPOHUKHOBEHHIO M ACSTEFHOCTD JOXK/IEBBIX YEPBEH, BCera YyBCTBUTEIHBI K TEILTY, IIOKa Ha TOCIEIHIX
JTanax, Korja Kyda OCTHIHET JJOCTAaTOYHO ISl TOTO, YTOOBI OHH OBLIH IPUBJICUCHBI B Pa3IaratolIHiicsS MaTepHaIbl.

Kpome Toro, 3amututh (3aKpbITh) mporecc hepMeHTannu ot b ¢exra JOKIs, KOTOPbIH, KaK yKe YIIOMHHAIOCH pPaHee,
SIBJISIETCS] HECO3PEBILIMM IEMEHTOM, TOJIOHAS BOJIA JKaTHO XBAaTAETCs 3a JIF0OOH MaTepra, KOTOpPbIil OHAa MOKET HalTH JUTs
TOTO, YTOOBI CTaTh 3penoi. [IocTporB KOMIIOCTHYIO Kydy MO-pa3sHOMY M, 3alllHIIasi € OT JOXK/Is, KOHEYHBIN MTPOAYKT OyneT
MMETh Topa3io OoJiee BEICOKOTO KauecTBa, HE TOIBKO KaK PE3YNIbTaT XOIOIHOIO, a He TOPSTIEero mnpomecca OpokeHws, HO U 32
cder Ooliee BBICOKOTO COIEpKaHMs OeNKa U APYruX HeMaTepUallbHBIX SHEPTHH, (HPyKTHTCHOB.

XoTst OKa3aHHBIH 31€Ch B HEOOIBIIOM MacIITade, ITOT K MPUHIUIT MOXKET MPUMEHSTHCS K OONBIIUM Kydam
xomrocta. [To muernro Bukropa Illaybeprepa, KOMIOCTHYIO Kydy CIEIyeT JeNaTh B BUE SHIIEBUIHON (hOPMEI, OTpaxas
JKUBHTETbHBIE CBOMCTBA SHIIA, U B Uealie JODKHA OBITh cAenaHa moy OONBIIUM IUTONOBBIM JIEPEBOM C ITUPOKOH KPOHOH, KaKk
noka3ano Ha puc. 19.10. 3amuuieHHol BBIIIE JTNCTBOM, BEIKAITBIBACTCS 3eMIIS, sIMA, U3-TI0J KOPHEI BOKPYT OCHOBAHUS
nepeBa, y knansiBaercst 20 cM TOJNCTHIHA CIIOH W3 BBICYIIEHHBIX Ha COMHIIE WIIM WHBIM 00pa30M BBICYIIIEHHON JIUCTBHI,
BEILIECTBA WJIN TTOJIOKEHBI PACTHTENBHBIE OCTaTKH. BaxxHO, 4TO OBI 9TOT MaTeprai OB TIIATENHEHO MPOCYIISH TepeN
J00aBIICHEM B Kydy, JIMIITHSS BOJA BBI30BET HEKENATENHHOE TEIIOBOE OPOXKEHIE BO BpeMsI KOMIIOCTHPOBAHHMSL. 3aTEM BECh
CJIOM MOKPBIBAETCS TAKOH e TONIIECHOM CMECH 3eMJIH, MEJIKUI1 IIECOK M PeYHON TpaBuid. Mcnonb30BaHUe MOCIEIHIX
SJIEMEHTOB HE TONBKO BO3BpAIlaeT HAC K CHCTEME peMUHEPaTN3alliy YIIOMSIHYTOH BBIIE, HO ¥ YITY4IIAeT KauecTBa
MarepHrajoB, IepeMenIaeMbIX 10 €CTECTBEHHBIM IPOTOKaM, BOIoi. K 3Tolt cMech 100aBIsSIOT HEOONBIIOE KOTUIECTBO OIIIIKOB
MEU U IUHKA, QYHKIIHI KOTOPHIX OyIMyT OOBSCHEHBI MO3KE.

[Mpexze, 4eM Bce 3TO Aenarh, 3aMETUM, CTBOJI CHAYaNI0 HaJ10 OOCPHYIH B HECKONBKO CIIOEB Ta3eThl IIH APYroro
TIOIXOJISIIIETO Pa3IOKIMOr0O MaTepraa, KOTOPBIA He TONBKO 3alIUIIaeT AePEBO, HO H, KaK TONBKO Pa3lIOKUBCs, 3aTeEM
MPEIOCTaBUT KaHAIIBI CTBONA, JJIS BBOAA BO3AYXa B KAMITOCTHYIO Kydy. Kyda KoTopas BpeMEHHO MOKPHITa TIIMHON HITH
BOZOHETIPOHUIIAEMBIM MaTEPHAIIOM, YTOOBI IPEIOTBPATUTh IPOHUKHOBEHUE IOKISl U €r0 COAEpaHUe ChIporo kuciopona. Tak
KaK 9TO MPOXJIAJAHBIN MPOLeCce, TOXKIEBbIE YePBH, HACEKOMBIE U IPYTrHe a3po0HbIE MEKPOOPTaHM3MBI Cpa3y MPHUIION3YT B Kydy
Y HAYHYT CBOIO JIEATEIBHOCTD TI0 MIepepadoTKe, KOTOPBIM MTOMOTaeT PACCESTHHBIN KUCIOPOA, a30T M APYIHX Ta3bl, BXOASIINE
gepes3 Ta3eTy WK PSIOM CO CTBOJIOM U JIeXKallasi CBEpXy CMECh 3eMIIH H TIeCKa.

IMocrenenHo, Mo Mepe pa3oKeHNS PACTHTEIBHOCTH CTAHOBSITCS OOJiee TOCTYITHBI 3JIEMEHTHI U3 KydH TIOCTPOSHHOH B
ycToHUMBO# (hopme siiia, mokazano Ha puc. 19.9. TTocne 3aBepmieHus nporecca, Takke 00eCIednBaeT MpaBeIbHOe
3aBepIIEHHE dTOr0 XOJIOTHOTO PA3JIOKEHHs, TOTOBas Kyda 3aTeM COMBAETCS M YIIIAKUBASTCS IIMHOM TSI IPEOTBPAIICHHS
TIOTaJaHusI JOXKIs1, KOTOPBIH, OJarogapsi MOYTH BEPTUKAIBHON HAPY)KHON ITOBEPXHOCTH, OoJiee CKIIOHHA K CTEKaHHIO BHU3 TIO
CKJIOHY, UM MPOHHUKATh CKBO3b TNIMHY. HaunHaeTcst, 3aKIF0UUTENbHBIN aKT CO3PEBaHUSL.
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Vimest yxxe IPOIHUTAHHYIO BCIO KOMITOCTHYIO Kydy H TIIATEIHHO MIPOMUTAHHYI0 MUKPOOHO XKHU3HBIO H, B YACTHOCTH,
JIOXICBBIMH 9EPBSIMH, KOTOPBIE K 3TOMY BPEMEHH HACEINISIOT KOMIOCTHYIO KYdY, THICSIMMHY, HAYMHAIOT OTMHUPATh, HX
pasmnararormuecs Tena JaioT JONOMHUTENbHBIN NMHTATeIbHBIH NMITYIIEC KOHETHOTO IPOAYKTA C COAEpPIKaHUEM OOMBIIOro
KOITMYIECTBA KUBOTHOTO Oenka. B KOHIe OCeHN CHIIa COTHETHOTO CBETa M TeIlIa YMEHbIIAeTCsl, 3eMIIsI HAYHHACT OCTHIBATD
Ooree 3aMETHO U CHIIBHO, TIONIOKUTENBHBII TeMIIepaTypHBIA IpaiHeHT yCTaHABIMBACTCS MEXTy aTMoc(hepoi u 3eMiield. IT1o
TPOSIBIISICTCS TaK, KOra KOMIIOCTHAS Kyda pa3pyIIeHa O YPOBHS 3eMIIH, OCTATOYHOE BEIIECTBO OCTATHCS B MOTOCTH BOKPYT
CTBOJIa U KOpHeil nepeBbeB. bimke k Beuepy, MaTepual paBHOMEPHO PACIPENeTHThCS Ha COCEIAHIE MO, ITPU MOTOKHUTEIBHON
TeMIIepaTypHOM TPaJUEHTE, CAaMbIi MOIIHBIA B 3TO BPeMs - IINTATENbHBIC BEIIECTBA, IIPOHUKAIOT HIDKE C TPOHUKAIOIIM
JIOKIEM WX POCOIL.

Takum 00pa3oM, 3eMite PenocTaBiIsIercs ropasno Oonee Oorareie M Ooee BEICOKOKAY€CTBEHHOE, TIPHPOTHOE
ynoOpeHue, KOTopoe He TOIBKO TTONEPKUBACT, HO M YBEJIMUMBACT POXKIAEMOCTb. B To xe Bpemst, JlepeBo XO3SHH TaKkKe
M3BIICKAET YPe3BBIYAITHBIC IPEUMYIECTBA U IIPOU3BOIUT OIPOMHOE H300MITHE 3[J0POBEIX, O3 THHIN M BKYCHBIX (DPYKTOB.
CTpos TaKHe KOMIIOCTHBIC KY4H TIOJ Pa3JIMIHBIMH AEPEBbSIMHI KaXKIbIii TOXI, B KOHIIE KOHIIOB BCE IIONOBBIC JePEBbs OymyT
xoporro ynoopersl. TaM, Tae HeT MOIXOAAIINX AePEBLEB, 3aMETHM, KOMIIOCTHBIE Ky9H MOTYT OBITH TIOCTPOEHBI aHAIOTHIHBIM
o0pa3oMm, HO B (popMe KyTona, Kak TopObl i 6oukoodpasHas hopMma, KOTOpbIe JOKHBI HE TOMBKO OBITh HAIJICKALTHM
00pa3oM 3aIUIIEeHB! OT MONAaHUs JOKAEBOH BOABI, HO M M30JIMPOBAHEI OT Harpeparomero siausare ComHma.

BUOJIMHAMMWNYECKOE 3EMJIEJJEJIUE:

broguHaMITdecKkoe cenbcKkoe X03AHCTBO IPEACTaBIAeT COOO0H CHCTEMY CeTbCKOTO XO3SHCTBA Pa3paboTaHHYIO I-p
Pynonsgom Lltaitnepom (1861-1925), mexaror u ¢punocod, poxuscs B ABCTpHH, a TaKxKe OCHOBATENb AHTPOMOCOPCKOro
JIBmkeHMs. AHTpoOMoco(us paccMaTpUBaeT YeIOoBeKa KaK BRICOKHI TOKa3aTelnb bokeCTBEHHOTO Ha 3eMIle, BOTLTOMIAFONTHIA
BCE HHCTPYMEHTHI U IPOBOIHHUK TBOPUECKOM CHITHI M XapakTepa B (DH3MIECKOM IPOSBICHHUH; OHA M3yJacT MHp depes3
BHYTPEHHIOIO M BHEIITHIOIO ITPUPOJY denoBedecTBa. Ee momxor k BEICHUIO CETbCKOTO X034HCTBA B OCHOBHOM OepeT JUTs
ce0s epBo IPHINHHYIO SHEPTHIO, YTO0BI OBITH OCHOBHOIM NPHYHMHON, U pocT NoOouHEI dddexr. He ymoMuraeTcs MOMEHT
B3aMMHOTO 0OMeHa 3HaHmAMHU Pynoneda IlTaitrepa u Buxropa Illaybeprepa, Ipyr ¢ ApyroM, XOTS H3BECTHO, YTO OHH HMEITH
JIOBOJILHO IIPOAOIKUTEIbHBIE IUCKYCCUM.

OtHomeHre OGHOIIMHAMIYECKOTO CEITbCKOTO X03sHCTBa Ha OIUIOOTBOPEHNE, YTOOBI BO3BEIMUHUTH SHEPTHH B Pa3JIOKIHUN H



MIPEBpAIeHAN B OPTaHNYECKOM BEII[ECTBE, 3AMONHS ITyCThIe pora KOPOBBI, KOPOBHHM HOBO30M. 3aTeM OHU 3aKaIlbIBAIOTCS B
3emie oxoo 60 cM mox 3emIteif oceHbo, Koraa reocdepHas 3HeprHs 3eMIIH IIPOBATMBACTCS CKBO3b 3€MIIIO, JUIS YIIOKOCHHIS,
TIPpY MPHOKEHUH 3UMBI. V3-3a BUXpEnogo0HOTO 1 YBEINYHUBAIONIUICS BUXPS B (hOpMe KOPOBBETO pora, mpeodpasyercs,
TOPU30HTAIBHO pacrpocTpanstonmecs Gppykrorensl (fructigenic) mcmyckarorcst B 3eMJIr0 HAlPaBIICHBI HA CONEPIKAHUE CBIPOTO
HaBO3a U, B POXJIAHBIM MECTaX B T€UEHHE 3UMBbI, KOTOPBIe IPpeoOpa3oBaHbl MPH XOIOAHOM Mpoliecce pepMenTanui. B
Havajie BECHBI, KOTIa Mmoisi TpeOYIoT ynoOpeH s, KOPOBbE Topa BHIKAIBIBAIOT, UX HMEIOLIHNECS ColepKaHue, ObLI0
peoOpa3oBaHO B TYLIMCTHIC OUYSHb AKTHBHBIE BEIIECTBA B PE3Y/IBTAaTe HX PEOBIBAHMUS B ITOH 30HE, TIPOHU3aHBIX
reocqepHoi dSHepruei.

D10 npeodpa3oBaHHKE MaTepraia OyIeT UCIONb30BAThCS B IIPOU3BOACTBE HATYPAIBHOTO YIOOPEHHS U3BECTHOIO KaK
"500 coenuHenmii . 13-3a MOCTOSIHHOTO UCTIONB30BaHus Aekca e [Tomomuackoro B Bukroprn "n Jpyrue, Takue, Kak
Teppu @opman B HoBom FOxxHOM Yarmbee, OBLIO IOMTYUeHHO YBEINUCHHUE ITPU MIMPOKOM HCHOTb30BaHUH B Ka9eCTBE
ynobpeHnwus, 1o kpaineii mepe ¢ 1947 rona. Ha cerogusinnuii gens 6omee 1 1/ 4 (1,25) MIIIHOHOB aKpOB OILIOAOTBOPCHHEI B
ABCTpaiy ¢ MCIIONIb30BAHNEM 3TOW CHCTEMBI, a TIPH B3IJISIIIE C BO3yXa, HA OTH CBOWCTBA, T/ie OHA ObLIa IMPIMEHEeHa YETKO
BBIIEIATHCS CPEIH COCETHHUX (epM, H3-3a OONbIIero oOmITis 3eJeHbIX nacTou. B camom mene Ha epme Anexca ge
[MomomuHCKOrO TpaBa ObLIa HACTOIBKO MBIIITHOW M 3T0POBOH, UTO HECKOIIBKO KOPOB cocea MPOIOMILTH 3200p, YTOOBI CheCTh
e€. OOHapyKeHBI OKOJIO YETBIPEX YacOB HIIH UyTh MO3KE, OHU OBLITH OKPY)KEHBI 1 BO3BPAIIICHBI B CBOU 3aroHbI. bpUIo
3aMeUeHO, YTO OHHU He eI B TEUSHNE ABYX HIIHM TPEX JTHEH, TaK BEICOKO OBLIO Ka9eCTBO TPaBBl KOTOPYIO OHH €JTH Ha
OnommHAMIIECKOl (hepme.

Vnobpenne "500 "camo MPOU3BORUTCS C ITYTHCHPYIOIIUM JBIKCHHIEM MOXOXKETo Ha TOMEOTIaTHIECKHE MPOIECCH
HaCJIeI0OBaHMsI, B KOTOPBIX COCTOSIHHIE SHEPTHH FUTH TIOPSIIOK TIOCTETIEHHO YBEIMYMBAETCS ITyTEM MOCIIEOBATENBHOTO CO3aHUs
Y BOCCO3aHUA Topsiika 1 xaoca. HeOombioe KommdecTBo Mpeodpa3oBaHHOIO KOPOBLETO HAaBO3a JOOABIISIOT B BOLY U
CMEIIMBAIOT TAKMM 00pa30oM, YTOOBI CO3/1aTh BUXPEBOE BPAILICHNE BOKPYT BEPTUKAIBHON OCH B EMKOCTH JUISI CMEIITBAHHU.
31ech KUIKOCTh IEPEMENTHBAIOT, B OJJTHOM HAIIPaBIECHHH, TIOKa BUXPh He chopmupyercs. HarpapineHne cMenBaHUs MEHSIOT,
TOKa APYroi BUXPh He OyIeT co3MaH. DTOT MPOIecC TOBTOPSIETCs, N3MEHEHNE HAIPaBJICHHUsI HEe TOIFKO HACKHIIIAET KHUIKOCTD
MIPOTHBOIIONOKHBIMHE 3apPsIaMH, CBSI3aHHBIX C IMTPOTHBOIOIOKHBIM HAIIPABICHIEM BPAIIEHHsI, HO M TIOAXOAUT K 3aBEPIICHAIO
ocemeHust O,, MOCTENIEHHOTO CO3/IaHMS M CTPYKTYPHPOBAHUS KHUIKOCTH BHYTPEHHEW SHEPTUeH, B IIPOIIecce JIydIlle BCETO
OOBSICHHEHOM Ha MCKYCCTBE CO3/IaHHsI Meda.

IMoMHUMO pa3ITMYHBIX CILIABOB, UCIIONB3YEMBIX B SITIOHCKOM HCKYCCTBE CO3JIaHMS Me4ya, OCHOBHOM MaTepHrajl CHadaa
HarpeBaloT [0 PacKaJIeHHOTO COCTOSTHUS, a 3aTeM COMBAIOT MJIH «CTPYKTYPUPYIOT» MOJIOTOM, OH OxJiaxkaaercs. Toraa ero cHoBa
HArpeBaroT JI0 PACKAIICHOTO COCTOSHMUS, M COMBAIOT CIIOSMHE B €e0s1, CJIOH CILTABIISIOTCS (CIIEKAIOTCS) U 30MBAIOTCS CHOBA.
371ech HarpeBaHue MPEACTABISIET aCeKToM xaoca (6e3mopsiaKa), B TO BpeMsi Kak COMBAHUE MPEICTABILSICT ACIICKTP
CTPYKTypupOBaHHs. Mao-1omaiy, ¢ JalbHEUIINM MOBTOPEHHEM JBYX IPOLECCOB C YIACTUEM TTOPSIKA M Oe3mopsiika,
CTPYKTYypa JIe3BUsl yBEITMUMBACTCSI, & YPOBEHb Xa0C YMEHBIIAETCS, B KOHEYHOM CUeTe ITPOU3BE/s Je3Brue Kak OpUTBa, CTPYKTypa
KOTOPOT'O TIACTUHYATOE, TaK U THOKOe. AHAJIOTUYHBIM 00pa30M C yIoOpeHreM, a BUXPH MOOUEPETHO (POPMHPYIOTCS
W pa3pyIaroTCsl, YDOBEHb SHEPTUH TOBBIIIAETCS U CTEIEHb Xa0ca YMEHBIIAETCs, 0K MIPUMEPHO Uepe3 Yac MPOIYKT TOTOB K
WCITIONIB30BAHMIO. DTO MIPUMEHSIETCS B MOMSX B (JOpMe CIIpest IO/ Bedep B TEUSHHUE ABYX-TPEX YacOB ITOCIIE IIPUTOTOBIEHHS 1
IpepKe, 9eM HaKOIUICHHBIE YHEPTHH PaCcCEUBAIOTCS.

Bo MHOrHX nepeMerBaroIiX yCTPOHCTBAX, KOTa CMEIINBAIOT HE BPYYHYIO, BUXPHU CO3IAI0OTCS IIPUBOAAMH OT
JIBUTATeJIel BpaIaroIMMHUCS JIONAaTKaMH, CHaJasia B OJJHOM HaIlpaBIICHNH, a 3aTeM IpyroM. MHOTHe eMKOCTH IS
MepeMeNINBaHNsI IMEIOT [ITHHAPHYECKYIO, HO OYEBHIHO OBUTO OBl PEIIOUTHTENbHEE, €CITA STH eMKOCTH OBUTH OBl
siieBuAHOM (opmoit (kak 00cykaanock paree). boree TOro, BMECTO JIONATOK /TSl TCHEPALUH BUXPEH, YCTAaHABIMBAIH OHO
IPOCTOE Jie3Bre PabOUero Koeca, Kak rojoBa y KIIFOLIKH [UIs FOb(a YCTAaHOBICHHOTO Yepe3 AHO SHIEBUAHOTO cocyna (Kak
nokasano Ha prc. 19.11%) Gyner nocTHrarh Tex e pe3yIsTaToB ¢ GOIbIIEi SKOHOMHHU ABIKYILEH CHIIBL.

YerpoiicTBO, MOKa3aHHOE 3/1€Ch, OTHOCUThCS K THITY, Bansrepa Illayoeprepa, KOTOpoe UCIIONB30BaIOCH JIJIsl PACTBOPCHUS
B BOJIE YIVICKHCIIOTO ra3a (IHOKCH I KapOOHa) MO YaCTHIHBIM BAKyyMOM. BMeCTO TOro, 4T00BI HCIIONB30BATh CTaJb
WJI OLIMHKOBAHHOE JKeJe30, EMKOCTD IOIKHA OBITh C/IENIaHO U3 000KKEHHO! IIMHBI, IepeBa WM MeIH, 1 CMEIIUBaHHE
JIOJDKHO TIPOBOIMTHCS HA OTKPHITOM 3eMJIe (He Ha Kele300eTOHHBIX IUINTAX), C TeM YTO0BI 00ECIICYHTh BCACHIBAHUE
KOCMHYECKHX M Te0CepHBIX dPUPHBIX dHEPTHH (CyIITHOCTEIH).

Ecnu pazmemmBarh Bpy9qHYIO KaueCTBO MOPOXKACHHON SHEPIHH MOXKET OBITh PAaCIIUpEeHa ITyTeM KJIaCCHIECKOW WIIN
WHJIMICKON MYy3BIKH, WJIH, YTO OBLJIO M3BECTHO M MPAKTHUKYETCS HEKOTOPBIMH U3 crapeiiux LlenTpanbsao-EBporneiickuit
KPECThTHCKUMH XO3sIMCTBAMHU B puTyasie HassiBaercs Torncuaren (Tonsingen). "ToH" HeMEIKOE CIIOBO HMEET JIBa Pa3sHbIX
3HA4YeHUs, 00 KaK TIIMHA 00 TOH, KaK B My3bIKe. 31ech BHKTOp CBSI3BIBAET CITydail, Iie OH OMHAKbl BEIEPOM HATOIKHYIICS
Ha ¢epMepa, CKIOHUBIIIMMCS HaJ JCPEBSIHHON OOUKOM MOMEIIUBAsI CONEPIKUMOE. MEOThI CETbCKOE XO3SHCTBO 3TOTO
KPECThSIHUHA ObLIH O4CHb HEOOBIYHBIMHU, HO OH 3aMETHM, BCS-TAKH JOCTUT BBIIAFOLINXCS Pe3yisratoB (ypoKailHOCTh) C HUMH,
HAMHOTO TIPEBOCXOJISIIHE T€ KOTOPbIEe OBIIIM Y €T0 COCeAeH, 1 IMEHHO TT09TOMY BUKTOp Toexai K Hemy.

Buxkrop Habmronan 3a HUM, OH IIepEeMEIINBaJl CONEP)KUMOE B JIEBO OONBIIIM JEPEBIHHBIM BECJIOM, U OH Me
BO3POCTAIOLIMM TOHOM, & IIOTOM MEHSUT Ha YOBIBAIOIIUIA TOH, TOJBKO MPH IIEpEMEIINBAHMH B IPABO, M BCE ATO BPEMs KPOIINIT
KYCKH COZepIKallie aTlloMUHAN IIMHBI B BOAY. [IpuMepHO depe3 yac, MpeKpaTHil 3TH He BIIOTHE MY3bIKaJIbHBIC 3BYKH,
KPECTBSIHIH 3asIBHJI, YTO OH 3aKOHYMII, X YTO CMECh TOTOBA K Pa30phI3TUBAHUIO MO JYTY Ha ClIeAyromiee yrpo. ITo ObUIo
C/IENaHO MyTeM TIOTPY)KEHHSI BEHHUKA TIOKPBITOTO JIECTBOH B OOUKY U 3aTeM IIENKAIOINM IBIKEHHUEM IHHUCTO-BOJHOM
SMYIBCHH TI0 3eMJIC TaK XK€, KaK JIeNarT OKPOIUICHHE TaIbMOBBIMH JIMCThsiMu CBsaToii Bomoii B BepOHOe BockpeceHbe.

B cymHocTH, SHEprHM CO3AaHHbIe TAKUM IIyTEM, SIBIISIOTCS PE3YJIBTATOM COYETAHHS ABYX YK€ YITOMSHYTBIX SBICHUM.
DHepruu nonyYeHHbIE yepe3 OHo-THHAMUYECKYIO MPOLeaypy GOpMUPOBaHuS U Tpeobpa3oBaHue BUXpeil (OBTOpHOE



(bopMupOBaHKE BUXPEN) SIBJISFOTCS B OCHOBHOM TEM )K€ CAMBIM, YTO W IIPU CO3IAHHHH MPONOIBHBIX JIEBO / IPABO CTOPOHHHUX
MIOTIEPEMEHHBIX BUXPEHl B €CTECTBEHHOM pyciie pek (paccMarpuBanuch B rase 13 y Bukropa "Duepreruueckuii Beicrpen”
(puc. 13.14)). C 'Toncuurepom”, 3aMeTHM, MbI OONIbIIIE 03a004CHBI HHKATICYISIIUK (COCPEIOTOYCHUEM) TADMOHHH [IEHHS

(xax hopmupyromiei sHeprueii) B "mamsity’ BoIbl (CM. THUCKYCCHIO IO TOMEONATHH, Iiaa 9), KOTOPBIC JOKHBI OBITH IIEPEIaHbI
OKUJTAFOIIMM PACTEHISIM, TIPEXIe YeM Pe30HAHCH YTUXHYT U Boa "3a0ymet”.

Ilpumeuanue

1. Tay MAG, Vol.146, p.1l, 1936

2. Hamr Becempicinennsii Tsokensiit tpya, Pt., ¢.13.

3. "Crupansnsiii [Tnyr" ("Der Spiralpflug”) Kypr Lorek, Mmrosus Ne 8, onyonukoBanHas B ['epmannu

Ausonc Kokaly (dee'd). ITyonukanust mmiosus ceituac npomomkaercs ¢ Kyprom Lorek, Windschlagerstr. 58, 77652
Oddendypr;, l'epmanust (ten: +49 781 73 541).

4. C apxuos Illaybeprepa.

5.BepxuBaHme nuBHIM3ayy, camusnar Jxxonom ['amakepa u Jlon Yusep.

6. Boree momppoGHast nHbOpMAIHS 0 KAMEHHON KPOMIKH (ITBLIH) MOXHO MOIYYHUTh 10 a/IPECy:

- lon Yugep, P. O. Box 1961, bepmmnreiim, Kamudopuust. 94010, CILA.

- Jxoanna Kawmne, nox pen. n3 Remineralise 3emute., 152 FOsxuo St, Northampton, MD 01060, USA.

- bappu Onadunn, npesunent «Jlronu nepesser», 3 3a mp., Jlecmepau 6076, B. ABcTpanum...

- Das Buch ¢on Steinmehl Xenbmyra Cryka: Orac-ITny, I'epmanust.

7. Paborsr Anekc ne [logommackuit OymyTT nomHOCTRIO pa3paboransl B 'Cexpersl [loussr', Kpucrodep IItrma: Xapmep, Hero-
Hopx

8. ABctpuitckuit N0.265991 nareHTos.

20 TEHEPALIUSI ®PYKTUTEHHOM DHEPTUH

VY Buxropa Illaybeprepa Takxe eCTh HOXOXast KOHICTIIIMY Ha OnonuHamuky Pynomsda IllTaitHepa uis mponssoacTsa
HaTypaisHOro ynoopenus. Ero npen u ux npakruka, 3aMeTuM, He TPeOyIOT HCIOIBb30BaHUS THICSIH KOPOBBEX POTOB
IpUMeHseMbIe B HacTosmiee BpeMs y [lomonuHckoro. Te MITIIIHOHBI POroB TOCTYITHEI TOJIBKO Uepe3 Oolee MHpoKoe
pacrpocTpaHeHre OTPeOIeH s TOBSIMHBI H APYroro Msica BEIPOCIIO OKoo 2 MitH. ToHH B 1950-52 10 11 MIJITHOHOB TOHH B
1984". D10 yBeNMUCHNE, 3aMETHM, IPUHUMAET H TPOIOIKACT TIPUHIMATh CEPbE3HbIC IIOTEPH JUIS SKOTOTHH H OKPYKAIOIIeit
cpensl crpan-ipousBoxuTeneil. [locnennne Hayanble necnenoBanus B Kocra-Puke, HarmpuMep, oKa3airi, 9To JUIs KaXkIoi
HKCIIOPTHPOBAHHOH TYIITH TOBSAUHEL, 2,5 TOHHBI BEPXHETO CJIOS TTOYBHI OBLTH OE3BO3BPATHO YTEPSHBI BCICACTBUE SPO3UHL
CoBepIIeHHO OYEBUTHO, YTO TaKOH 3HAYUTENBHBIN yIep0 MOMTHOCTEIO SKOIOTNUECKH HE YCTOIYHBHII.

Boree Toro, B CBSI3M ¢ yBEITHYECHUEM OTXOJ OT NIPEHMYIIIECTBEHHO MSACHOH AMETHI BO MHOTHX 3allaJHBIX CTPaHaX, MOXKET
OBITH IIPETYCMOTPEH TOCTEIIEHHO YCKOPSIOIHICS CITaj IOTPEOICHNS MCa, YTO B KOHEYHOM HTOTe MPEKPATUTHCS TIOCTAaBKA
KOPOBBETO pora. DTo ABIKEHHE cefiuac pacTeT OueHb OBICTPEIMH TEMITAMH M3-32 YBEITHUYCHHS CEPACUHBIX H PAKOBBIX
3a00eBaHHI CBA3aHEI C YpEe3MEPHBIM ITOTpedIICHHeM ) KUBOTHOTO OelKa U MOpPAJIbHBIE OCIIEACTBIS HHTCHCHBHO JKECTOKOH
IIPOMBIIIIEHHO Pa3BUTHIX METONOB IIPOU3BOJICTBA MsCA, TAK HANNISTHO M300pakaeT Bech yxkac coero K. J[»sux Koarc B ero
kuurn @epma Craporo Maknonansaa. Cpenul ApYyrux CTpaH B TaK Ha3bIBAGMBIX IIMBHIIN30BAHHOTO» MUPa, B
BenmukoOpuranuy, HanmpuMep, 4UCIIo BeretapuaniieB ynBomstocsk ¢ 1990 rona, urto cocrasnsier 7% Hacenenus, wiu 3,1 MirH.
9eIoBeK °. DTO OrPOMHOE YCKOPEHHE B H3MEHUBILIXCS CO3HAHHH, UTO, €CITH IPOSB/IAETCS B MEPOBOM MaciuTabe, Gyxer
OTKPHIBATh OMHAKOBO JAJICKO MIYIIEe H3MEHEHUS B HACTOSIIEee BpeMs OalaHC MEXIy ITACTBIPCKUM U MAXOTHBIX CETbCKAM
XO3SHCTBOM.

YucTo ¢ TOUKHU 3peHHs SKOHOMHKH IUIOMA e, KOTOpbIe TOJDKHEI OBITh MPHHATH BO BHIMAHIE B CBSI3H C POCTOM MHPOBOTO
HacelleHus], TOTIa KaK Ha POU3BOJICTBO MsicoenaM TpedyeTcst mpuMepHO oT 1,6 akpoB, 4TOOBI BEDKUTH B TOJI, KaK
BETeTapHUAHCTBY HyKHO ToibKo 0,66 akpos, min oxono 41% ot mepBoit mmdpsl. JIrobas cucrema, TakuM 00pa3oM, 9To ObI
YBEITHMYHTH IIONOPOANE M KOMMIECTBEHHO M KAaUYECTBEHHO, Oe3yCIIOBHO 0e3 HEeOoOXOAMMOCTH OONBIINX 00BEMOB KUBOTHOTO
HPOMCXOXKICHNUS, KOHETHO TIPENIIOYTHTENbHEE BETeTapHAHCTBO.

B namewm nccrnenoBaHny OHOIOTHIECKHE METOIBI BEICHHS CEIbCKOTO XO3SHCTBA, MBI IEPEITH OT HEOPTaHNIECKOTO K
Bce Ooree BEICOKAM OpTaHIIEeCKHM U YHEPTETHIECKUM HporeccaM. B omonHeHne k TeM, KOTopEIe yke 00CYyKIaInCh, eCTh
JIpyrue MyTH JUIs PacIMpeHus M yKpeIruieHus pocta U miogoponus. OHu BKIIoHaroT yeunenue Gppykrurenos (fructigenic)
3emun, kBamurenos (qualigenic) u quuarenor (dynagenic) ahupHbIX 3HEpruil, KOTOpbIC OBLTH OMUCAHBI B I1aBax 4 u 5 u
acIeKT omonoTBopeHus ColHIA, poilb KOTOPBIX ABIIAETCS ABUXKYLIECH CUIION JyXOBHOM XKH3HU.



U3-3a ux Onmu3Koro B3aHMOZ[eI710TBPISI ¢ Ooree BEICOKMMU HU3MCPCHUSIMH OBITHS WIN CyHICCTBOBAHUS (a HUMCHHO Ha YPOBHC
(mpocTpaHcTBax) C *¢° rmapax 4 - 4.6), 9T1 3HEepruM paboTaIOT Ha OYEHBb BBICOKMX YacTOTax. JTO O3HAYaeT,
4YTO UX (1)0pMI/Ipy}0mee BIIMSHUE, COOTBETCTBCHHO, Oonee CHUJIIBHOC, MOIITHOEC, W UX BJIMSHUC HA CTPYKTYPY (bI/IBI/I‘ICCKOI‘O
MIPOSABIICHUS 6OJII)IHCC, IIOTOMY 4YTO OHU INOCIIAHHUKH BOJII/I-K-CO?:I[&HI/IIO 1 UCTOYHHUK SHEPTHUH UACHU TOTO, YTO JOJDKHO OBITH
CO31aHO. Ecim otn 3(1)I/IpHI>Ie OHEPruu MOryTt OBITH YMHOXXCHBI UCKYCCTBEHHO, HO B COOTBETCTBUU C 3aKOHAMU HpI/IpOI[I)I n
XapakTep caMux 3(1)I/IpHI)IX 3H6pI‘PII>i, TO MOABUTHCS BOSMOKHOCTH OY€Hb 3HAYUTEIBHO IPOABUHYTH 3I[Op0BI:II71 POCT 1
IUIOAOPOIHUE.

"TakuM 00pa3oM, KpoMe YHCTO MOJIOBOTO IMpoecca A5 MPOAOIKEeHHSI Poa, MbI 37[eCh CTAIKHBaeMcH ¢ fotee

BBICOKHM NPOLECCOM TeHe3nca (IPOHC3X0KIEHHST) CO CIOCOGHOCTHIO 06eCTIeUHBATH KOJIMYECTBO ¢ KadecTBoM. * '
Buxrop Ilayoeprep

IToxBOzSE MTOT 110 STUM (GUPHBIM HEPIUsIM (CryCTKaM SHEpPruy UMEIOLINM pasyM) Kparko, ¢ppykrurenst (fructigens) -

TE CYLIHOCTH, KOTOPBIE MTPOM3BOAT OONBILYIO POXKIAEMOCTb, B TO BpeMsi Kak kayureHs! (qualigens) cosnator Gomee BbICOKOE
KauecTBO M JuHareHsl (dynagens) npon3BoasT Ooee BHICOKYIO BHYTPEHHIOIO S9HEPTHIO. B Kakux-To aneMeHTax Ha Goree
HH3KOM 0OoJiee MeVICHHO-HeMOCPEICTBEHHBIM (r3ndeckoM yposHe, Buxrop Ilaybeprep npumncsiBaeT onpeieeHHbIe My>KCKHe
¥ KeHcKkue (MPU3HAKN) aTpuOyThl HITH TEMIEPaMEHTHI (XapaKTepHCTHKN), cepedpo, LIMHK 1 KPEMHHI OyIy4n My>XCKH
(OTLOBCKO) OPHEHTHPOBAHHBIE, & TAKHE KaK, KPEMHHIH, 30J10TO, Me/lb U M3BECTHSIK )KEHCKH (MAaTEpHHCKO) OPHEHTHPOBAHHBIMH.

Kak mbI Buziesn Ha ctp. 84 (puc. 5.2), eCTeCTBEHHOIO JBHKECHHMS )KEHCKOM ICCEHIIMHN CYIIHOCTEH PACLIMPSIIOTCS HAPYKY
OT IIeHTpa 3eMJIH, PaCIPOCTPAHIIOTCS TOPU30HTANIBHO TI0 ToBepXHOCTH 3emiid. Ha Bcex ypoBHSIX, 3aMeTUM, OHU
B3aMMOJICHCTBYIOT JIH CKPELIMBAIOTCS C CEMEHHBIM BerecTBoM COJHIIA, Ybe €CTECTBEHHOE HAIPABICHNE IBI)XSHHSI BIIOJb
IUIOCKOCTH, MEPIEHIMKY/SIPHO KEHCKOH, JHepreTHIecKie 00pa3oBaHust MOMYIEHHbIE TAKUM 00pa30M BBITECHSIIOTCS, B
(m3mgeckunii poct.

3zeck cama (opma pocTa 3aBHCHT OT OTHOCHUTEIBHOMN MPOMOPINK pa3HOHANPABICHHBIX dHepruit. Eciiu y pacTeHuid,

KOTOpBIE Oy/IyT OIJIOZOTBOPEHBI, €CTh MPeodIafarolas TeHACHIMS K BEPTHKAIBHOMY POCTY, TAKOMY KaK IMIICHHIA, CaXapHbIi
TPOCTHHK H KyKypy3a, a 3aTeM Oojiee OTLOBCKO OPHEHTHPOBAHHBIC AIEMEHTBI JIOJKHBI ObITh 100aBIICHBI K CMECH, TaK KaK
OHH CBSI3aHBI CBEPTUKAIBHBIM (TO ecTh, (haymnueckoe) JBikeHreM. Ecin ecrectBernas hopma pacreHnst Ooee CKIOHHO K
TOPU30HTAIBHOMY ITOIDKEHHIO, TO AKIIEHT JIOJDKEH OBITh [0 OTHOIICHHIO, B POMOPIINH, K MATEPHHCKO OPHEHTHPOBAHHBIM
IEMEHTaM.

I[ToceB B 1OYBY HEMATEPUAIBbHON (HEOCSI3aEMOIl) SHEPT UM TAK JKE TABHO M3BECTHBIC THOCTIAM, KOTOPHIC XOPOHMIIU CBOHX
Tak Ha3zbiBaeMble «COKPOBHUIIIHBIE Ba3zbr» B 3eMIIIO B OIPEeTIEHHBIX OJaronpHsATHBIX MEeCTaxX. DTH, HallOTHEHHbIE
JIParoleHHbIMHM KaMHSIMHU M METaJJIaMH, KaK I0J1arajid, BbIACISIOT OJIE3HbIC SHEPTHH, KOTOPbIC YBEIMYUBAIN U OXPaHSIIN
OKPY)KaIOMIyIo cpeay. THOSTIBI TaKoKe CIMTAIOT, YTO 30JI0TO M JPYrHe JPArOlieHHbIe METAJIIBI JIydIIe BCEro OCTaBISTh
CIIOKOWHO B 3eMIie, MOI00HO TOMY KaK H aBcTpasiuiickue abopureHsl u Xomuc (HOPIS) OTHOCATBCSI K ypaHy KaK K U3JTy4aTelTro
SHEPTUH.

Bunenne Bukropa Illaydeprepa asist ciocoOCTBOBaHMIO OOMBIIOr0 M300MITUS TBOPUECKON SHEPTHU OXKHBIICHHS,
TUTOZIOPO/IVS ¥ TIOBBIIICHHST KaUueCTBa, YYaCTBYET IPH CO3IAaHHUH TOTO, YTO OH Ha3Bal "'aMHUOTHYECKOH KHUIKOCTBIO". DTO
OTPe0OBAIIO JKUIKOCTH TSI CMEIIICHHST BBIIIE YIOMSHYTBIX 3JIEMEHTOB cepeOpa, IMHKA M KpeMHHs (My)K4HHA) U 3010TO,
MEJIb U U3BECTHSIK (PKCHILMHBI), & TAKKE APYTHe PACTUTEIBHBIC WK )KUBOTHBIC COSIMHCHUS B MIOXOISIIEM I'aIbBAHHYECKOM
koHTeitHepe. COOTBETCTBYIOIINE OTPULIATEIbHBIC (HETATUBHBIC , -) M OIOKUTEIbHBIC ([I0O3UTUBHBIC, +) TOISIPHOCTH 3THX
BEILIECTB MPHBEJIO K OMPEIEICHHBIM aHOTHOW M KaTOTHON (DYHKIIMSIM TOBBIIICHHUS MCCOLUAIINH, ACCOLMAINN U Ooee
BBICIIIE BOCCOSTMHEHHE COJEPIKALIMXCS 3TIEMEHTOB B JKUIKOCTH, HAITOIHSIOLIYIOCS ITPOPACTAOLIEH CHIION.
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Eme pa3 310 TpebyeT ncnonb30BaHUS STHIIEBUTHON (DOPMBI U, B YaCTHOCTH, YCTPOIHCTBA, MoKa3zaHHOro Ha puc. 20.1.
D10 ANIEBUIHYIO EMKOCTD WIIH (pepMEHTATBHYIO KaMepy BBIPBIBAIOT B 3eMJIE, OKOJIO 2 METPOB B TIIYOHHY, ¥ B IIMHE
cofepxKariel amroMuHui. B kadecTse Ooree cTaroHapHOH YCTaHOBKH OHA MOXKET TaKyKe OBITh BBIIOXKCHA HATypaTbHBIMU
MarepuagaMy, TaKUX KaK JIepeBo WM KaMeHb. OOOKeHHbIC MaTepHal, TaKol Kak KUPIHY, OyTydd B 30HE BEICOKOI
TeMIIEPaTypbl - OTHsl, SIBSIETCS MEHEE JKeJlaTelIbHbIM. ECiu ucronb3yeTcs: IpeBecuHa, U KaMepa IOCTPOeHa U3 IEPEBSHHBIX
peek, Kak 0O9Ka, BCS JIODKHA OBITh CTSHYTa KOMbI[AMH C HHTEPBAaJIaMH TPYIIIAMHI U3 MU MIIM MEIHBIX CIUIABOB U ITOMEIICHA
B TTECKE TaK K€, KaK JICPEBIHHBII BOJOIPOBO IS BOJBI OMICAHBIH B 1aBe 14.

INocne 3aBeplIeHNs: CTPOUTENILCTBA U TOTOBOM K MCIIOIb30BAHUIO, TO BCE BU/Ibl MAaT€pUalIbl OTXO0B, TAKHX KaK
YCTOHYHBBIC YTOOPEHMS, KyXOHHBIEC OTXO/BI H Ia’Ke UEIIOBEUCCKUE SKCKPEMEHTHI JOOABIIAIOTCA B KA9eCTBE CBEKETO MaTepHaa,
KOTOpBIE MOXKHO PAa3BECTH U Pa3OHUTh HA MeIbdaiine yacTUIbl. OHH JOKHBI OBITH CMEIIAHBI C KHIKAM HaBO30OM, €CIIH
TakoBoi uMeercs. [locie 3anonHenys HUKHEH TPETH 4aCTU KaMepbl TAKUM COAEPKUMBIM, OCTABLIEECS IIPOCTPAHCTBO AOIKHO
OBITh 3aTIOTHEHO C BEICOKHUM COJIEPKAHUEM KHCIOpO/Ia, He3PEeNIoH TOKACBOH BOOH HIIM MTOBEPXHOCTHEIMH BOIAMH,
xopormo roaBeprasureiics ConHiry. Beck MexaHI3M JOKeH OBITh TITATENHHO 3aIUIIEHEI OT CBETa U TEIUIa, TaK YTO
Pa3BUBAIOMINXCS KOHI[CHTPAIIMH SHEPIUH, BO3HUKAIOIINE IIPU B3aNMOICHCTBIN KOCMIYECKHIX H TeOC(HEPHBIX S(PUPHBIX
SHEPIUU HE MOIIH YHTH, PAaCCEsIThCA.

Bynyun co3panHoii U3 Hanboiee THIATEIbHO CTHUBLINX 3JICMEHTOB B IIPeKHel KU3HH, 3TH U3/ 1y4eHUs
SIBJIAIIOTCSI Han0oJ1ee eCTeCTBEHHBIM Y100peHHEeM, KOTOPbIe H3MEHUIU UX ObIBIIYIO CHELHAIH3ALHIO
(mpocTpaHCTBEHHBII 00bEM) /10 TAKOH CTeNEeHH, YTO OHH MOT'YT MPOSIBUTHCS TOILKO KaK BeCbMa 103HPOBaHHAasI
(KOHIICHTPHPOBAHHAS) SHEPreTHYECKAsi MATEPHSI.

Buxtop Ilayoeprep

Kax u stifieBH/IHAST KOMITOCTHASI Kyda OIMCaHHas B v1aBe 19, MOpOIIOK WIIH OMIUIKK MEIN U IIMHKA, COfIepIKaIIne
HEOONBIOe KOTMUESCTBA KPEMHHUS U M3BECTHSIKA, TAkKe TODKHBI OBITH TOOABIICHBI, YTOOBI CTUMYIHPOBATh HEOCS3aeMble
(HeMarepHallbHbIC) SHEPTUH PA3JINYHBIX OTCHIMAT0B. YacTHIIbI 3070Ta U cepedpa TakKe MOryT ObITh JOOABICHBI LTS
0J1aroTBOPHOT0, HAMHOTO BBIIIIE (PMHAHCOBBIX 3aTPaT, BEPOSITHO, OYIYT XOPOIIO BO3MEIIEHBI COOTBETCTBYIOLIHM
YBEIMYECHHUEM B O0JIACTH 3I0POBBsI IPOAYKIIMH, TUIONOPOIHS U MPOM3BOAUTEILHOCTH (IIPOXYKTUBHOCTH).

BeuepoM i HOYBIO BKITFOYAIOT HEOOIBIIOHN MEKTPUUECKUI MOTOp, Ha KOTOPOM YCTaHOBIICHBI BUXPEBBIE TUCKH —
HHIYKTOpP BUXpsI, CIIeTaHblil u3 Onomerana (mocepeOpertoit Menn). CaM BUXPEBOM HHIYKTOP yCTAHABIMBACTCS HA JKECTKUI
BaJl U3 MeIH WK GochOpPUCTOit OPOH3BI U HAXOAMTCS B HIDKHEH TPETH KaMepbl OPOXKEHUS, €ro BPAIICHNE BBI3bIBACT
[UKJIMYECKOe BUXPEBOE IIUPKYISIIMOHHOE JIBIDKEHIE. J[pyrIME CIIOBaMH, YKUAKOCTh TIEpEMEIINBACTCS B "OPUTHHAIBHBIM ' HITH
TUTaHETapHBIM CIIOCOOOM, KOTOPBIH, 1o ciioBaM Bukropa [1laydeprepa, numeer ciemyromuii a3 dexr:

"...." nnanemapnoe osudcenusn nianem "xapaxmepuzyemcs' cunramu, KOmopvie CmpemMsamcs 00CmMueHyms YeHmpaibHOU
TMOYKU U CHU3UMb 0A8NIeHUe HANPABIEHHO20 HAPYIICY HA OKPYICATIOWYIO NOBEPXHOCHb cmenbl. OHu 2eHepupylom akmueHble
(peaxmugHoie) popmbl X0100a U NPUEOOsIM K KOHKpemHou konyenmpayuu (niomnocmu). Ilanemapnoe ogudicenue



sKI04uaem 6 cebsi NpUPOOHbLE, OXHCUBTAIOWUE, YEHMPOCIMPeMUmelbHble YCKOpeHUe MACbl, KOmopas uHuyuupyem bonee
8bICOKO2 YPOBHSL NPOYECChl OPodiCeHls, 600PAWUIL XapaKmep 6 OUNOAPHOU CMeCU OCHOBHBIX NIeMEeHMAPHLIX NPOOYKHIO8.
Koneunwiii npodykm — buomaenemusm, penpooykmugHblll, pe2eHepamusHblll U HanpasieHHO 86epX IB0TOYUOHHOU POPMOLL

nb
IHepUU.

Maio Toro, 9To TeHUpPHpYyeTCs OMOMaTrHETH3M, HO M OO SHePTeTHIECKH OTEHINAT 00SHMH OTIIOBCKUMH H

Y MaTEepHHCKMMU OPUEHTHPOBAHHBIMH BEIIECTBAMH IIOBBIIIACTCS IIYTEM YEPEIOBAHUS MEK/Y LIGHTPOOSKHBIMU (BBIIOX)
LEHTPOCTPEMHUTEIbHBIME (BIOXOM) MYJIBCALMSMY, BO BPEMsI BEPTUKAIBHOIO 3TOT0 MPOLIECca CONEPIKUMOE OXJIaIHIOCh
K cyiiectBeHHOH +4 ° C aHoMasbHO# Touke. [TockonbKy eMKocTb (kamepa) stiflieBHAHONH (OpMBI TO, BCE YaCTHIIbI BOBJICYCHBI
B IIPOLIECC U, B KOHEYHOM CUETE, BCE OTXOIBI JPOOSATHCSA Ha MENBIAMIIIe JaCTHIBI, TAKUM 00pa30M IPOHU3BE/S OUCHb
BBICOKOE TOMEOTIaTHIECKOE HACHIICHIE, BHKTOpP yKa3bIBall B 3TOH CBSI3H, UTO:

"C mouku 3penusn comeonamuieckux NpUHYUNO8 u NONLIMKU CO30ams Cynep-pacmeopetiie 0jisd mozo, 4modst no-
npescnemy "onpedenennomy" 2on0dy pacmenuil, yuem bonee pazdasieHHbIX azenm y0oopenust, mem boabuLe
OH NPUOIUINCAEMCS K XAPAKMeEPY Bblute IQUPHOLL CYOCMAanyuil, CROCOOCMEYsi MeM CambiM OaIbHeUueMy 63aUMO0eUcmauio,
Komopoe, 6 6010 0uepedb NPUEOOUM K yeéenuuenuio pocmd. ' "

CwmemmBas smemenTs! 3emmu 1 Heba, Taknm oOpasom OyreT co3nano, uto ['ére Ha3Bas 'CBSI3yIONIM 3BEHOM'', KOTOPBII B
CBOIO O4Yepe/ib MPUBOANT K TeHEPAIMU U HAKOIUIEHHS BRICOKHX Te0c()epHBIX 3apsI0B, KOTOPbIE HE MOTYT BBINTH H3-32
BHEIIHIOIO M30ISILHI0. B BUJIe BEICOKOAKTUBHBIX OTPULIATENILHBIX WITH 3apsiibl ppykrureHos (fructigenic), ycnosue, koropoe
Buxkrop onmceIBaeT Kax 'TOIOTHOE CIaJ0CTPaCcThe CPOIHH ¢ HUIM(pOMaHUeH " ', OH COeIUHSETCS C BOIOW, KOTOpasi CTAHOBUTCS
kpuctanbHo ynctoid. Kak "500 coennnennit” ne [TomommHCKOro0, 3TO COSAMHEHNE NMeeT MPHUATHBIHN 3amax U JeHCTBUTETLHO
CJIAJIKO TIAXHET.

Bukrop cpaBHHMBaeT 3TOT MpoIiecc ¢ BUHOAEIUEM, I7I€ CIIAIKUIA U MyTHBII BUHOTPAIHBINA COK CO3PEBAET B PO3PAYHBbIH,
OTHOCHUTEIIFHO CyX0€ BUHO B TIpOXJIafHOM Torpede. Co3peBaHne XOpOIero BUHa, 3aMETHM, MOKET 3aHATh TOJI WK OOIbIIIe,
TOTrIa Kak cOOp BHHOTPaJa, CaMoro MON3BOACTBA JKUIKOCTH — COKA ITOIXOJISILETO [Tl BHHOJEIHSI, OTBOIUTHCS BCETO JIBE-
TPH HOYH, YTOOBI MOITOTOBUTHCSI, KOT/Ia TIO3BOJIST OTOAHbIE YeinoBHs. [Ipu pacnocTpaHeHuH IO TOMSIM BEIEPOM, OH
MPUTATUBAET MPEUMYIIIECTBEHHO MYKCKYIO aTMOC(EPHYIO SHEPTHIO B paMKaX TOATOTOBKH K OIUIONOTBOPEHHUIO YHEPTHEH
CornHIla Ha CIeAYIOUINN JIEeHb.

31ech OIsATh MBI IMEEM JIENO C B3aUMOJEHCTBUEM MPAKTHIECKH HEITPOCTPAHCTBEHHBIX YHEPTHH, Uepe3 KOTOPhIE yp-
TeHe3a WK U3 YCThe (PU3NIeCcKoi MaTepuH POSIBIISIOTCS TIOCPEICTBOM YaCTHYHOTO 3aTBEPIEBaHMSI OCBOOOKIEHHOTO OT
00s13aTeIIbCTB (IHEPTeTHICCKUIA BHIXO/ 00ICe BEICOKHX, SHEPTUiA 5-T'0 M3MEPEHUs], B CBSI3U C BBITAIKHBAIOIINM BO3/ICHCTBHEM
Teruia u cBeta, kotopsie Buxrop [laydeprep HassiBaeT "4-bIM H3MEPEHHEM MOCPEIHUYCCKUX BEMIECTB".) 3aMETHUM, OCKOIBKY
9TH YCKOPEHHBIE U OCaXKICHHBIE YHEPTUH HE SBISIOTCS MPOCTPAHCTBEHHBIMH, CTETIEHB, 10 KOTOPOH MOXKET OBITh SHEPTO
HACBIIIEHa B KaMepe MPaKTHIEeCKH HeOrpaHUIeHa.

B 3TOM 4eThIpeXMEpHOM COCTOSTHUE ITHX 3(DUPHBIC YHEPTUHU (CTYCTKH), YbE ECTECTBEHHOE HAMIPABICHIEC
pacmpocTpaHeHns] TOPU30HTABHOE, BXOMIAT B CaMO pacTeHHe Yyepe3 KOPHEBYIO-IIPOTOIIA3MY, MaJeHbKHIE MEIIOUKY HITH
MY3BIPBKH C TIPOTO-BOIOW MM aMHUOTHYECKOH KHUKOCTH, HAXOASIINECS B KOPHEBBIX OKOHETHOCTSIX. Kak poca, npyrast
(hopma mpoTo-BozIbl, 00pa3yroIeiicss Ha KOHYMKAaX TPABHHKHU B TEUSHNE HOYHM U PAHO YTPOM, TH ITy3bIPHKH, TaK JKe
pas3pymaThkCs, eCiy MonayT NoJ BO3JeHCTBUE CBeTa U Teruia. VIMeHHO o9ToMy HanOomblllee BHUMAaHUE TOIKHO YIEISTHCS
NIpU nepecajike HeOOMBILON paccabl HIIH MOIOIBIX CAXKEHLIEB, KOTOPOE JOIDKHEI ITEPECca)kKMBaThCs TOIBKO HOUBIO, YTOOBI
TPaBMBI IIPH TIEPECAIKE TPUBECTH K MUHUMYMY.

OTH TOHKHE XPYIKHE KOPHEBBIE MPOTOIIIA3MbI BBICTYIIAIOT B KAYE€CTBE MMOCPETHUKOB 1 TPEOOPA3OBBIBAIOT MUTATEIbHBIE
SHEPI'UH, YTO PacTeHUE OyIeT moriomath. M300paxeHHbI B ouapoBaTeIbHOM 3ckn3e Bukropa [llaydeprepa Ha puc. 20.2, o
OITUCBIBAET MPOLIECC CIEMYIOIUM 00pa3oM:

" Hukakoe poctenue (pakTHIECKH HE IMTAETCS pAaCTBOPEHHBIMH BEIIECTBAMH, a CKopee "BO3HOCAT (ITOTHUMAroT)"
MTUTATEIBHBIC CYOBEKTHI Te0C(EPHOTO MPOUCXOKICHHS B UETHIPEXMEPHOE COCTOSIHKUE. DT TU((y3HBIC SDUPHBIC SIHEPTHU
(crycTkm) MOTYT BOWTH TOJIBKO B TIOTOK COKa YepPe3 KOPHEBBIE IPOTOILIA3MBI, [JI€ OHH OILIOAOTBOPSIIOTCS AU((y3HBIM
KHCTIOPOIOM d(UPHOI dHEepTHEN. BhIlite ypoBHs pokaarotieit 31oi aMmynbcuu (Yp-pomIoimKeHre poa) SIBasieTcst dhupHast
SHEPTHsl, KOTOpast MPHHAUISKUT 5-My U3MEPEHHNI0. DTH KOHLEHTPALMU MaTepHalbHON YHEPTUH UCITYCKAIOT OTPHIATEIbHBIE,
THIEP-3apsDKEHHbIE 3apsIbl BO BCEX HANPABICHHSX M CBA3BIBAIOT MOJOKUTEIBHO 3apsDKeHHbIE 2(DUpPHBIE YHEPTHH,
MOCTYTAIOMINE Yepe3 KOXKY WM Kopy. YacTb 9TOH SMYIIbCHH 3aTBEpEBACT M HE3aBUCUMO OT TOTO, YTO BIOCIEICTBHU
MIPOSIBIISIETCSI, TO, YTO MBI Ha3bIBaeM ""pocTtom". 8
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Fig. 20.2 Viktor’s sketch of energy exchanges
Puc 20.2

Jlpyras Bepcust 3TOH SHIEBHIHOM MOA3EMHOI kKaMepsl OpokeHns rmokaszana Ha Puc. 20.3. Bor sta, 3amernM, He nMmeer
MEXaHIYECKHX IIPUBOJIOB U OPOXKEHMS 3aHUMAET JI0 IIIECTH HE/lelb, eIe Pa3 B 3aBHCHMOCTH OT BHEIITHUX KIIMMATHYECKUX
(axTopos, Oornee ropsIne IePHOAbI, HMEIOT TOPMO3AIIIee BO3ACHCTBHAE Ha HEOOXOUMBIE IIPOXIIAIHBIC FITH XOIOTHEIC
TIPOIIECCHI CO3pEBaHMs. JTa KaMepa He 3aredaTaHa | H30IHPOBaHa COBEPIICHHO TAKUM ke 00pa3oMm, kak u Ha puc. 20.1, Ho
TIOJIBEPTaeTCs BO3IEHCTBHIO aTMOC()EPHBIX M OITOMY MY>KCKOMY BITHSHHIO OIUIOAOTBOPEHUSI depe3 IMPOITYCKAOITYI0 TKaHb U3
JoKyTa (MEIIKOBHHbI) WIIH HEYTO 110100HOT0, pacTeIeHol Hajl orBepcTreM. J100aBIsiFoTCs: (PaKTHIECKHU Te e Camble Mo-
MYXXCKH WU HO-MaTePHHCKH OPHEHTHPOBAHHEIE YIEMEHTHI, HO BHYTPEHHEE BUXPEBast UPKYIIAINS IPOHCXOIUT MEITICHHEE,
BBI3BAaHHAs M3MECHEHHUSIMHU BHEITHEH TeMIIepaTypsl. [13-3a TTOTOKOB, TeHEPHUPYEMBIX MEK/Ty BEIIECTBAMH IIPOTHBOIIONIOKHOTO
3apsijia ¥ IIOTEHIHANa, ¥ U3-32 OTCYTCTBHS H3OJIAINH, TPOU3BO/ATCS OOKOBBIC MyITbCAIINH SHEPIHH, KOTOPBIC SBIISIOTCS
¢pykrurenamu (fructigenic) nnbo MyKCKu MM MaTEPHHCKO OPUEHTHPOBAHHBIMH, ITY/IbCALIUS IPUCYILA BCEM JKH3HEHHBIM
HPOLIECCAM.

VIx HampaBiieHne ABIDKEHMS THOO0 OT KaMephl MM K He€, B 3aBICHMOCTH OT BPEeMEHH JHS U HOIH. B mporiecce
9THX SMaHaINH 3aMONHAT IPOPACTAIONLYIO 30HY (pykTrreHos (fructigenic) crumysbl )KU3HEHHO BayKHbIC 3HAYCHHUSI JUISL POCTA.
CTeneHs OKpy)Xaromel Cpebl, KOTopast 3aBICHT OT KaXkIO0H MaIaThl U ee JKUBUTEIHHOTO (hOPMHPYIOIIETo IOTeHIaNa Oyner
3aBHCETh OT KONMYECTBA U OTHOCHTENEHON IIPOMOPIINH ATHX MY)KCKHX 1 JKEHCKHX 31meMeHToB. [To cmoBam Bukropa
[laybeprepa, ofHa WM IBE TaKHe KaMeps! (pepMEHTAIIH JOCTATOIHO IS HACHIIICHHS TTOYBBI, HA HECKOIBKO KBAAPATHBIX
KHJIOMETPOB IIIOTOPOAHBIMHI BEIIECTBAMH, HAOTHCHBIMH JKETAaHUEM, YTOOBI IPOPACTATh.
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Fig. 20.3 Egg-shaped amniotic fluid cistern or liquid manure transformer
Puc 20.3

E1re onuH MOYBEHHO-BOCCTAHOBHUTENBHEIH MeTon Bukropa Illaydeprepa, KOTOPBIi TOKEH TaKXKe OBITh YIOMSHYTHIH,
BKPATIE, /ISl BOCCTAHOBIICHHS 37I0POBbS ITOYBHI B TAK HA3BIBAEMBIX «KHCIIBII» MACTOMIIAX, TEM CAMBIM ITOBBIIIAS UX
TUTOIOPONIUE M TIPUBJIEKATENFHOCTS U BBINIAca XKUBOTHBIX. B mporiecce cpoHn ¢ MO3eMHBIMU [IUCTEPHAMHU YIOMSHYTBIMH
BBIIIIE, JTOBOJIBHO OOIBIIHE AePEBIHHBIC O0UKH, YIepKIBacMbIe BMECTE BEPEBKAMHU TN IITHYPOM, HO HE C METAITHICCKUMHI
CKOOAMHM MM apMaTypoH, 3apBIBAIOTCS B 3eMITIO BO3JIe OOMBbHOI obmacTy. [ryOrHa, Ha KOTOPYIO OHH 3apBIBAIOTCS JOIDKHA
OBITH TAKOMH, YTOOBI TOXK/IEBas BOIA MOIVIa OBITH HAIPABIICHA BIONE OOUKH MAICHUKUMH TPAHIIESAMH JUIS 3TOH mmen. [l
MPEIOTBPAIIEHNS IPOHNKHOBEHUS HEKETAaTEIbHOM MOYBEI, O0UKY 3aKPBIBAIOT KPBIIIKOH B KOTOPOIf BCTaBJIEHEI CTEPIKHU U3
ME/IU U [IMHKA, TPHUKPEIUIAIOTCS B COOTHONICHNH 2 METHBIX M 1 MMHKOBEIA. CBEpIIATHCS B KPBIIIKE OTBEPCTHE OKOJIO 5 CM B
JIFAMETPE U 3aKPBITHI FITH IIPUKPHITEI HHBIM 00pa30M XOPOIIIO MPOIMTYCKaeMbIM MaTepHaioM, HapuMep, JIBHOM WIH JUKYTOM
MEIIKOBUHOH. Uepe3 HeKOTopoe BpeMsl, CI10M BBIPOCLIMI 3€EHBIX BOLOPOCIEH IOKPHIBAET IIOBEPXHOCTb BOZIbI, KOTOPBII
YKa3bIBACT, YTO COMEPKUMOE OOUKH TOTOBO K MCIONB30BaHMI0. Kicioe mome 3aTeM MOMHMBAOT 3TOH JKHAKOCTH U ITOCTEIICHHO
TpaBa Ha NMACTOHIIE CTAaHET CITATKOI».

C 3THMHE U ApYyTUMH IPHPOTHBIMH METOTAMH OILIOIOTBOPEHHS, 00CY)KAANNCEH B IPEABIAYIICH ITaBe, TTOITOMY
CYIIECTBYET MHOXKECTBO TOTO, YTO MBI MOJKEM CIEIIaTh, YTOOBI CIOCOOCTBOBATH 30POBOMY H YCTOHUHBOMY 3KOHOMHICCKOMY
POCTY B CeTbCKOM X03siicTBe. C ITOMOIIBIO STHX TEXHOIOTHIT MBI IMEEM BO3MOKHOCTH BOCCTAHOBUTH ITOYBHI, HAIII
©MHCTBEHHBIH HMCTOYHHUK 370POBOIA MM, B IPEKHEE COCTOSHHE BEICOKOH TTPON3BOIUTENEHOCTH U TNIOTOPOINS, 1
JlaXke YBEIMIHTD €TO0.

OTH cpefcTBa HE TOIBKO TOPa3/o JCIIeBIe, YeM HCIIONB30BAHIE BPEIHBIX HCKYCCTBEHHBIX YIOOPEHUH 1 BPEIHBIX
MECTUIN/IOB, OHH YBEITHYHNBAIOT KaK KOJTMYECTBO TAK M KAa4eCTBO MUIIH. B To jke BpeMs, 3TO OTKPOET BO3MOKHOCTb
BBIPAIMBAHHS TAKOTO XK€ KOJIMYECTBA MUK Ha MEHBIICH IITOMIAAHN, YTO TO3BOIUT CPOTHO JIECOBOCCTAHOBICHHE B 9THX
paifoHax B HACTOSIIIIEE BPEMs HCHIONB3yeTcs IS MPOM3BOACTBA Msica. bomee Toro, moCKombKy MPOMYKINS 3TOTO HOBOTO
CETBCKOTO XO3AHCTBA UMEIOT OYEHb BEICOKOE Ka4eCTBO M )KU3HEHHON CHITBI, MOXXHO OBLIO OBI YTOBIETBOPHUTH MUPOBOI CIIPOC
Ha IPOAYKTHI MUTAHHS C MEHBIITMM KOTHIECTBOM H IIPH STOM COXPAHATH 30POBBIiT 00pa3 ku3HH. CHCTEMBI IPOM3BOACTBA
CEJTBCKOTO XO3SIHCTBA M MPOJOBOIBCTBHS, KOTOPBIE OBIITH ONMUCAHBI 3/[€Ch OBI XOPOIIIO HMETh BO3MOKHOCTH OKAa3bIBAaTh
HOJ/ICPIKKY MUPOBOTO HACENICHHST [Ja)Ke BBILIE, YeM HACTOSIIIEE, €CIIH ObI 3TO OBLIO COYTEHO JKENaTebHBIM. (€ciu Obl B 3TOM
ObIJIN 3aMHTEPEMOBAHHBI YNHOBHUKH).

T'opasno Gornpiiee H300MITHE UK YMEHHUIIHIIO OBl B 3HAUMTENILHON CTENIEHU CTPAXH JIFONeH K OyayleMy, H3MEHNB
HalM OOOPOHUTEIBHBIC NCHCTBIIX U ITOBEACHNE TI0 OTHOIICHHIO K IPYTHM, IOTOMY YTO OHH OCHOBAHBI Ha JKETIAHHH K
CaMOCOXpaHEHHIO, TTO-TIPeKHEMY CHITBHBIN HHCTUHKT deroBedecTsa. [Ipy Takolt 3HAIUTEIFHOM YBEITNUCHUHN €Il YITYIIICHOTO
TPOM3BOCTBA U YHOTPEOICHNE 310POBOI 1 HAUIKAIINM 00pa30M MPHUTOTOBICHHOI BOIBI, MBI IOJKHEI, B TO %K€ CAMOe
BpeMs, yBEITHINTh HAITH COOCTBEHHBIC INYHOCTHBIC KAUeCTBA U ITOTEHIHAI KaK JIMIHOCTH.

Kax MBI yka3biBanu pasee, Oonee, IpeKpacHbIe, TOHKHE HHTYHTHBHEIC U IPOHHUIIATEIFHBIC MBICTH, CIIOCOOHBI TOHUMATh
3amyTaHHYIO padoTy [Iprpoas!, MOTyT OBITH POM3BEICHBI TOMHKO BEICOKAUYECTBEHHBIMU MO3TaMu. ECITi MBI B HAIIImx
JKETAHMSAX BCephe3 JKellaeM BOCCO3/1aTh OymyIiee U BCTYIIUTE B COI03, a He KOHKYPEeHTHYI0 00ps0y ¢ IIpupomoit, To 310 Hama
00513aHHOCTB, YTOOBI TIOHATH €€ ITyTh TIIATENLHO ¥ BHUMAKNTH CII0BaM aHTIHICKOTO (utocoda u cryneHTa [Ipupomsr,
DOponucuca bakona (1561-1626), koropstii 3asiisit, okorno 400 et Hazan, Mbl He MOKeM yIpasisiTh [Ipupomoii, kpome,

KaK [OIYUHATECS €.



MEI HEe MOXKEM IIOJYHUHATBCA eé 3aKOHaM, 3aMC€THUM, Mbl HEC MOXEM IIPUMCHUTH UX K O0JIErYEeHHIO BCEX
IIPUCYTCTBYIOIIUX CTpaIIaHHfI, €CJIM MBI HC MOITIM UX IIOHATb. HepBy}o O4epeab JOJKHA OBITH pcanun3anys 3TUX HOBbIX
MCTOAOB IO BCEMY MUPY, [IO3TOMY MbI JJOJI?KHBI OBITH B COCTOSIHMH y6paTL 6€I[CTBI/I€ TrojIoAa U HUIICTHI HAa BCC BPEMCHA. 210
norpe6yeT TOJTHOM NCPCOPHUCHTAIMHN B HACTOAIICC BPEMS, IIOAXOA K CCIIbCKOMY XO3$[I>1CTBY, JICCHOMY XO3$[I>1CTBY 1 YIIPaBJICHUIO
BOJAHBIMHU pECypCaMH. Tonsko TOraa MOXXHO I[eﬁcTBPITeJIBHO OKOHOMHO, 6y£[yT JAOCTUTHYTBI ycTOﬁ‘IHBOG pa3BUTHUA U
OTKPBITBI MUPHBIC YCIIOBCUCCKNC B3aNMOOTHOILICHWS HA 100aJIbHOM YPOBHE.

CBOOOIHBIHM HapOI MOXKET TOIBKO PACTH Ha CBOOOIMHOI 3emite. JIroObIe JTro/1H, KOTOpBIE OTPABIISAIOT M HapyHIaloT Math-
3€MJ'IIO, HE MMECT IIpaBa HA POIUHY, IOTOMY 4YTO B ITOYBAX, pa3pymeHH0171 CHeK}U’IS[HHeﬁ, BBICOKOKaY€CTBECHHBIE PACBI HE MOT'YT
HaWTH MecTa JJIs1 JKUTCJIBCTBA, TO €CTh OHU ABJISIFOTCA (l)I/I3I/I‘IGCKI/IMI/I MaccaMi, JIUIININUCH BCSIKOH CBSI3H C 3EMIICH. Macca, 0e3
KOopHe# mornOsrer. OHM JOMKHBI IIPORTH CTPAIIHBII IMyTh paciiaja 0 TeX Iop, KaK HeIIPUTOTHOE YIOOpEHHE, TT0Ka OHH
TEPAIOT CBOIO YIIOPHYIO BOJIIO U TOJIBKO TOIZIA, KOrJIa OHU JOCTUTHYT 3TOI'O COCTOAHUSA, U BCE HAUHETCSl CaMOI0 Hayala, 6y,£[yT i
OHU UMETH BO3MOKXHOCTH ITIOBTOPHO BOUTH B MOFy‘II/IfI Xon 3BOJ'IIOIII/II/I.g
Buxrop Ilaydeprep
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21 UMILJIO3Us

Ipeskie ueM MbI HadHEM Hallle 3HAKOMCTBO C IPOIIECCaMK MMIUTO3MH U CBSI3AHHBIX C € armapaTtaMu, HeoOXOIIMO
OIPEICITUTHCS C CAMOr0 Havala, 9To KOHKPETHOE OMHCAHUE YCTPOCTBa y BrkTopa BecbMa mpodieMaTHaHO. ITO IIOTOMY,
YTO HU OJIMH W3 YCPUEIKEH, [JIe €CTh YIIOMHUHAHUE, TOYHO HE COOTBETCTBYET OMMCAHTEITbHOMY MAaTEPHAIy B Pa3IAYHBIX
TekcTax. OHM, Kak TPaBHUII0, TIEPECEKAIOTCS U HAKIIAABIBAIOTCS, IPOMU3BOJIS MHOTO Pa3MBITON HH(OPMAIIHH.

Boree Toro, ectp citydae, 9T0, KXKETCs, TOT JKE CaMblid YIIOMSHYTBIN anmapar, ObLT epeJaH Mo PYruM UMEHEM, U
BCsI XPOHOJIOTHEO PAa3BUTHS KAXKIOM U3 STHUX MAIIKMH OYCHB TPYIHO Pa3ra/iaTh, HEKOTOPBIC TEKCTHI CChLIASICh HA TO, YTO,
Kakercsl, pazpadoran oH 0buT 1940-X romax, a B Apyrux HCTOYHUKAX YIIOMHHAETCs 4To B cepenune 1930-X ronos, comeprkamumx
nono6Hyro nHbopmaro. [losToMy OBLIO YPE3BBIYAWHO TPYIHO OMPEICITUT, KAKOS MMCHHO OIUCAHUE OTHOCHUTCSI
K KOHKPETHBIM YCTPOMCTBAM M B CAMOM JIEJIC CKOIIBKO YCTPOMCTB ecTh. OHU HA3BIBAIOTCS IOPA3HOMY
"Pellynbcatop (Repulsator, pulsator — ¢ nar. ynapsirorumii, mpecraBka re — rmiepe. momydum otaady)”, “"Pemynscun (Repulsine,

pulsine — mat. ynap)”, "Kmumarop (Klimator, Boamoxso ot cosa Climator — xknumaruyeckwuit)”, " Mmmnosust Morop ",
" BeacoiBarormuii Morop", "®opens Motop™ u "buorexamndeckas [Togsoguas momka (Submarine).

To, 4TO BCE 3TH MAIIUHBI IMCIOT B 00II[ee, 3aMETUM, OYCHB THXO (DYHKIIMOHUPYIOT U JCIICBEI, IIOCKOIBKY BCE
TPHUHIIUITBL KOTOPBIC OHU MCIIONB3YFOT aHAIOIMYHBI. M3-3a OrpaHIMYEHHOrO 31€Ch MECTa, YTOObI 3aHUMATHCST BCCM
CIIeKTpOM MH(pOPMAITHH |, MBI PACCMOTPHM HX Gosiee 061Iee OCHOBHBIC XapaKTEPUCTHKH, HCIOTb3Ys MMs, KOTOPOE KaKeTCs
HanOoIee MOIXbOISIIee TS MPUMEHEHHsL. TO, UTO 3/1eCh O4CHb BaYKHO, 3aMETUM, SIBISICTCS TO, YTO BCE PA3JINYHBIC ACTICKTHI
U Takue (haKkTopbl, KaK MY)KCKHE M KEHCKHE 3(pUpHBIC STHEPTUH, (PYHKIIHS BUXPEH B peKax, OMO-U JICKTHIIU3M
OHOMarHeTH3M, TeMIICPATyPHBIC TPAAUCHTHI | T.1., KOTOPBIC YK€ 00CY)KIaINCh, IOMDKHBI TAKKE IPHHUMATHCS B BULY [TPH
paccmorpeHun (GpyHKIIMOHHPOBAHUSI MAIIUH BUKTOp moTOMY, 4TO B €ro (hritocoduu HUYEero HeCIeayeT pacCMaTpHBATh B
M30JSILIHY WK PACCMATPHUBATH OTACIBHO OT BCErO OCTaIbHOTO. L{eHTpanpHOi uist Teopuu Bukropa u GpyHKIIHOHHPOBAHUS €TO
MAIIIMH 3aKJIF0YaeTCs B CO3/IaHUH KaK OH BbIpaswiics, "'buonoruueckoe Bakyyma' 1 mosToMy Mbl HaUHHAEM, 00paIack K 3TOMY
B TIEPBYIO OYEPEIb.



21.1 Buonozuueckuii éaxkyym

B cBoeit mpocTeiimreif ¢opme, ero MexaHHIECKoe BO3/eiCTBIE MOXKHO CPaBHHHUTH CO BCACBKIBAHIEM, KOTOPOE MBI
WCITBITHIBAEM, KOTJIa MBI OTKPBIBae€M MPOOKY B IOIHOM BaHHE, 3aKPbIBa€M H OTKPHIBAEM CIIMBHOE OTBEPCTHUE JIAJOHBIO.
OTKpBIBast U 3aKpbIBasi OTBEPCTHE JaJOHBIO, MBI MOYKEM TIOYIHTh HEKOTOPOE MPEICTaBICHHE 00 OIPOMHOI CHJIe BCACBIBAHUS,
VTN CHITBI IMIUTO3UH, KOTOpasi, 0 JAHHBIM UcclienoBanus podeccopa Denukca DpeHradra, KOTOPHIH MepeondecKH ITOMOTal
Buxkropy Illaydeprepy, BcackiBaHWe WM UMITIO3HS B 127 pa3 Oonee MOIIHEe, YeM B3pbIBHAS CUJIA.

B cnydae ¢ mpoOKo# B BAHHO#, MBI IMEEM JIEJI0 CO BCACHIBAHHEM, KOTOPOE TIPOU3BOIUTCS TTOJT ISHCTBUEM CHIIBI
TSDKeCTH. [ paBUTaIS, 3aMETHM, KaK MBI Y3HAJIH B IVIaBe 4, CBSI3aHHAS C EHTPOOSKHBIM, aHAIIOTOM KOTOPOTO SIBIISIETCS
LEHTPOCTPEMUTENHHBIM. B MaHepe, TIOXOKero Ha B3auMOJIeHCTBIE MEXK/Ty BCACHIBAHHEM U JIaBJIEHHEM Ha OOIIel OCH,
CYILIECTBEHHOE N3MEPEHHE PEaKTUBHBIX JIBUraTesiell, anmaparbl BUKTOpa enaroT mogo0H0e HCIIONb30BaHHE IEHTPOOSKHBIX
Y CEHTPOCTPEMUTEIIBHBIE CHIIBI ISl IOTYUSHHUS] OHOIOTHYIECKOTO BAKyyMa.

310 BKIIIOYACT B ceOst BUXPEBBIE MPOIECCHI OXIIAXKICHIS, HHOIIA B 3aKPBITOM COCYIIE, B KOTOPOM COAEPKUMOE
OXJIQJKJIACTCsI IO TAKOM CTETEHH, YTO U3-32 UX YPE3BBIYANHON KOHJICHCAIINH, CO3IaE€TCs OYE€Hb MOIIHBIN BakyyM. Ecin
WCIIONB3YeTCSl BOJA U SIBIISIETCS CPeOi, HanpiMep, To Ha Kk bl 1 ° C oxytaxkIeHus: 00beM COIEpIKAIIINXCS B HEE Ta30B
ymenbinaercst Ha 0,0036 (1/ ma 273). C apyroit CTOPOHBI, €CIIH OOBIYHBIN BO3/IYX, KOTOPBIH COIEPIKHUT OMPEICICHHOS
KOITMUECTBO BOISTHOTO TTapa, UCIONB3YeTCs B Ka9eCTBE CPEIlbl, YIUIOTHEHNE BO3yXa B BOJE BKIIIOUAET B ce0si 00beMHOE
cokpatenue Ha 0,001226 (1 /ua 816). Ilpu +4 ° C 1 nutp Bomsl Becut 1 kI, B T BpeMst Kak 1 iuTp 00BIYHOrO
Bo3ayxa Becut 0,001226 k.

[Tpumepom TOro MMIUIO3UHHOTO YMEHBIICHHS SIBISIETCS TO, YTO CITYIHIIOCh C aMePUKaHCKIM JTUpHKadieM, AKpOH,

B TIEPBBIC TONBI AUPVOKONIEH. 3alOiTHEeHHBIN HHEPTHBIM Ta30M TelIHeM, a He BOJOPOIOM, TIOCIESIHUH B30PBAJICS B iepexkadie
I'maneHOypr yepe3 caMoBOCIUIaMEHEHHE, AKPOH TAMHCTBEHHO B30PBAJICS OJHUM MPOXJIAJIHBIM U TYMaHHBIM YTPOM, KOTIIa €ro
TeNNH CKOHACHCHUPOBAJICA B XKUAKOCTB. [lepexon B JaHHOM ciTydae o3HadaeT mouti MraoBeHHoe 1800-kpaTHoe CHIKEeHIe
00BEéMa. DTO yMEHBIICHHE ,COKpaIIeHHe, 00beMa, KOTOPOE BBI3BAJIO CEPUIHYIO IEMTHYIO PEaKIINIO, SBISETCS OUOIOTMIECKIM
BaKyyMOM H HJI€aJIOM, DKOJIOTHUECKH Oe3BPEIHBIM HCTOYHIKOM ABMKYIIEH CHIIBI. [T0CKOIBKY OHONIOTHYECKU BAKYyM
(hopMupyeTcsl B YCIOBHUSIX HEMPEPHIBHOTO OXJIAXKICHHUs, Ta3000pa3HbIe Ta3bl MPEBPAIAIOTCs B )KUAKOCTD, U Ta3Hl,
coleprKaIrecs B caMoid BoJie, J1asee mpeoOpa3oBaHbl B BEIIECTBA MEHBINETO 00beMa.

B mammnax Bukropa, 3amMeTHM, MBI HE TOJIBKO 00eCTIedrBaeM IMPOCTPAHCTBEHHOE CHIDKEHNE (PH3NIECKONH MaTepuH, HO
Y KOHIIEHTPAIMIO B €ro COIEPKaHUH HEOCA3aeMBIX DHEPT Uil B €r0 Upe3BbIUaifHON (opme, OHOIOrHIeCKUid BaKyyM 3acTaBIsIET
9T SIEMCHTBI TEPSITh CBOM (PU3UUCCKUE XaPAKTEPUCTHKU U BEPHYTHCSI K MX O0lee BBICOKO upHOil mpupore (repexox ¢
TPETHEro Ha YETBEPTOE MIIH IIATOC U3MepeHne). JTa Boiciiast cdepa Obrtust, uto Teocodckoe yueHne Ha3bIBaeTCs "TOUKa -Jaiis”,
TOUYKa KpalfHel MOTEHINH, HTOINBFHOE YIIIKO, 3TO OBUT KOHEI| M Yepe3 KOTOPBIN MPOSIBISIETCS BCE PACTIPOCTPOHSIOIINE
SHepruu. BUKTOp Ha3bIBaJ ATOT Mpoliecc "BBICIINM BHYTPEHHUM aJeHUM ', oTMedasi B cBoeM JHeBHHKe 14 aBrycra, 1936:

"5 cTOI0 IMIIOM K JIMILY ¢ O4eBHAHOM 'MYCTOTOIi', c:kKaTHe ieMaTepHaIn3alueii, YTo Mbl IPUBBIKJIN HA3bIBATH
"BakyymoMm''. Tenepp st MOTY BU/IETH, YTO MBI MOKEM CO31ATh BCE, YTO YTOAHO TO, YTO MbI XOTHUM MOJIY4YHUTh 1151 ce0st
u3 "Huvero”. IlpoBogHukoM (AreHTom) siBisiercss Boxa, kpoBb 3eMiin u Hanbo1ee yHUBEPCAIbHbIN opranmsm ? '

10T TIporece "BhICIIee BHYTPEHHEE CHIDKCHIE (KOHIICHTpaIwsi)" BUKTOp MO POM3BECTH B TOM MIIM MHOW CTEIICHU B
OOJBIIMHCTBE CBOMX YCTPOWCTB, HO B OCHOBHOM B TaK Ha3bIBAEMBIX «JIETAIOIIECH Tapeike» U «OMOTEXHUYECKOH MOIBOIHOM
JIOZTKe», OTHMCaHBl HIDKE. Yepes B3anMoIelicTBUE IIEHTPOOEIKHBIX U ICHTPOCTPEMHUTENBHBIX CHJI, (DYHKIIMOHUPYIOIINX Ha
o01ieit 0cH, OH MOT HMITYJIbCHBHO BO3BPATUTH MITH [TOBTOPHO IIPE0OPa30BBIBATH (hH3UUCCKYrO (hopMy (BOIBI HITH BO3/IyXa)

B CBOIO OCHOBHYIO HEPTUTHYECKYIO MAaTPHILy - HE-IIPOCTPAHCTBEHHYIO, COCTOSIHUE 4-TO WIIN 5-TO M3MEpPEeHus, KOTOpoe He
MMEET HIYEro OOMIEro ¢ TpeMsi H3MepEeHMIME (DPU3MUECKOTO CyIIeCTBOBaHU. [109TOMY BOBMOKHO, TAKIM 00pa3oM, 4TOOBI
YIOATIUTh MATEPHIO MWK (PU3MUYECKYIO BEMNYMHY U3 (hu3mdeckoro Mupa (cozmanneM (hU3HUIECKOi MyCTOTHI) M U3-3a He-
MIPOCTPAHCTBEHHBIX, APYrHe 00JaCTH-KaueCTBO TAKOTO BaKyyMa, YTOOBI YIIAaKOBaTh €r0 B KAYECTBE MTOYTH HEOT PAHUUEHHOTO
KOJIMYECTBA YHUCTOH, ()OPMHPYIOIIEH YHEPTHU B YHEPTUTHIECKUE MAaTPHILIBI CPOTHHU TTAMSITH, WU CIIOCOOHBIN 1aTh IIOTOMCTBO
uaen caMoi Berd. TakuM 00pa3oM cOOCTBEHHOPYYHO, 3TO COOTBETCTBYET BO BCEX OTHOILICHHUSIX (PHU3UUECKON KOH(PHUTYpaIiM
00paTHOTO TPAHCMYTHUPOBAHOTO BellecTBa. Bce, uTo TpeOoBaIock, 4TOObI 0CBOOOIUTH ATOT OrPOMHBIN TIOTEHIIHAI, PACKDPHITH
OrPOMHBIE MOIIIHOCTH H pacIIMpeHne 00paTHO B (pr3nIecKoe CyliecTBOBaHIE, OBLIO COOTBETCTBYIOIIMM CITYCKOBBIM
MEXaHU3MOM, TaKHe KaK BBICOKAsl TEMIIEpaTypa MU CBET.

C TOYKH 3pEHHMs TOTO, YTO 3/1€Ch YUACTBYeT M Ha KAaKOM MPUHIIMIIE OHU padoTaloT, HeNaBHsIsI padoTa MO XOIOIHOMY
CHHTE3Y, UTO ITPUBeJIa MEHsI B CEPEIUHE ITyTH MUCAHMS 3TOH KHUTH, OTKPHIBAET HOBBIE M MHTEPECHBIE HJIeH. DTa CTaThs 110
HU3KOTEMIIEPATYPHOMY SICPHOMY CHHTe3e, OIyOIMKoBas PYCCKui KyYpHA XUMHH °, OTHOCHTCS K “CIIONCTOMY TIPOCTPAHCTBY',
B KOTOPOM BCE UCTHHHO (DyHJaMEHTaJIbHbIE SIBICHUS IPUPOIBI M DHEPTETHUECKHE B3aUMOCHCTBHS COCTOSTEHBIMH.
TToarBeprknas panee 0OCYK/JICHUE B I1aBax 3 U 4 Ha MPUYMHHOCTH BHICIIETO O3 MPOCTPAHCTBEHHOTO U3MEPEHHUS SHEPTHH,
KOTOpasi 1aeT Hayalo K (GU3NIecKoMy IPOMCXOXKICHHUIO, B OTOW CTaThe Janee TOBOPHUTCS:

«B HaleM «1a6opaTopHOM» KocMoce (IPOCTPAHCTBE), MbI HAOIIOaeM TOJILKO Pe3yJIbTAT Impolecca, a
9TO MpoLecC UMeeT MeCTO B IPYIOM €J10€ OKYTHIBAIOIIEr0 CJIOMCTOr0 MPOCTPAHCTBA. 3aTeM aBTOPBI MPOAO/LKAIOT
YTBEp:KIATh, UTO ...u3HYecKUii BAKYyM He sIBJIsieTcsl ''M30rHYTOI MyCcTOTOH'', KAaK MPUHATO CYUTATD, a peajbHast
MaTepHaJIbHAasH CYyOCTAHLMS, COCTOSILIAS U3 DJIEMEHTAPHBIX BAyKYYMHBIX YaCTHL, CBSI3aHHBIX ¢ Npeodpa3oBaHueM
YHUYTOKEHHEM, HanpuMep, NPOTOH U AHTHIPOTOHOB WJIH 3JIeKTPOHA U MO3UTPOHA. [I[pyrumMu cj10BamMu, NPOTOH-
AHTHUIIPOTOH M MO3UTPOHHBIN 1EKTPOH - NMbLIecochl pu3NYecKoii peaqbHocTH. Tem He MeHee, dleMeHTaApHbIE
BBIAKYYMHbI€ YaCTHIbI CYIIECTBYIOT He B Hallleil MPOCTPAHCTBEHHO J1a00paTOPHH, a B IPYIOM €J10€ OKYTHIBAIOLLIEr0



(Bce 00beMITIONIEr0) MPOCTPAHCTBA, U IJISI HAC, IAI0T BO3MOKHOCTD /1€JIATh HAOIIeHHsI B KOCMHYeCKOii
J1260PATOPHH, OHH SIBJISIOTCS BUPTYadbHbIMH YacTHHaMu. Takosa, B coorBercTBun ¢ ®OT* (FFT?), nerunnas
NpHPOAA, a He GOopPMAJIbHBIN XapaKTep, BUPTYAIbHBIX COCTOSIHUI . YACTHUL, KOTOPbIe AeiiCTBUTE/ILHO CYIIECTBYIOT,

He B HallleM NPOCTPAHCTBE, TeM He MeHee, a B IIPOCTPAHCTBE JONMOTHHTEIBHBIX (B MAaTeMATHYECKOM CMbICJIE) K HEMY.
DaemenTapubie yacTuubl Bakyyma (QUB) (Elementary vacuum particles (EVP))) u apyrue BupryajibHbie 4acTHIbI
SIBJIIIOTCSI COCTOSIHEM MMKPOMHPA, KOTOPbIe IPOSIB/IAIOTCH KOCBEHHO B KOCMUYeCKO J1a00paTOpHu 110 pe3y/ibTaTaM
NPOoLEcCOB NPOUCXOASAIINX B APYTHX NPOCTPAHCTBAX.

[Kypcus moii - CC] »

51 xody cka3ath, "UTO M TpeOOBAIOCh OKA3aTh', IOTOMY YTO TO JaeT OUEHb SICHOE IIPECTABICHUE O TOM, 4T0 BrkTop
[Taybeprep MOHIMAI, YTO CYITHOCTH OHOIOIMYECKOTO BaKyyMa, XOTS OH IIPOU3BEIN €T0 CPEIH IPOUEro, B BEICTPO
OXJIOKAIOIIEH Cpefie BO3/IyXa MITH BOIBI, Yepe3 MPIMEHEHIE KOMOMHUPOBAHHBIX ITYTbCHPYIOIIUX BUXPEBBIX IIEHTPOOSKHBIX
U IEHTPOCTPEMHTENBHEIX CHII Ha 00mIeit oci. Kpome Toro "cironcroe mpocTpaHCTBO", YHOMSHYTO B IPHBECHHOM BBIIIC ITUTATE
TaxoKe JaeT Ooree KOHKPETHOS MOHUMAaHNE TeX o0acTell peaabHOCTH, KoTpoe Buxrop HaseBaeT 4 u 5 m3MepeHueM,
AHATOTMUHBIX ¢ GoIee BHICOKHM YaCTOTHBIM (BHOPHpYIOMMM) sHepreTuueckum coctosanem C*, C°, mpennoxkennsie B riage 4.
Kax ocHOBHBIE ()OPMHUPYIOIIIE HHCTPYMEHTEI, X MOXXHO OBLIO OBI CPaBHUTH C HeBUANMBIME BHYTPEHHIMH 000JIOUKAMH JIyKa,
KOTOpBIE CHAOXKAIOT SHEPIrUeil, CO3/1al0IHe BHELIHIOW GopMy (BHI).

21.2 Pe-nyancaTop

VYerpoticTBo, moka3anHoe Ha puc. 21.1 saBnsercs Gonee mo3HNM pa3BuTHeM Brkropom 1943 sifrieBunnoit Gpopmsr
MAIIUHGI A7 IPOU3BOACTBA PomHMKOBOI BOJBI, KoTopas Obuta moctpoeHa B I1IBennm [pymmoit GroTexHIIecKux
uccienoBanuii Bozrasisiemoit Onod) Anexcanepccon (aBropom kuuru JKusast Boza). Llens 9Toro arnmapaTa COCTOUT B TOM ,
9TOOBI BOCTAHOBTH CTApyI0, HECBEKYIO IMPECHYIO BOIY M CO3/IaTh HOBYIO 3PENYIO BOAY U3 TUCTHILTHPOBAHHOM BOIBI BO
BpALICHUH U TIPOITYCKaHUE Yepe3 Hero, MyTeM CO3JaHMs YepETOBaHMs IPABO U JIEBO CTOPOHUX BUXPEH, IMYIISIIUS
TMIOCIIEIOBATENBHOMY YepeJOBAHUIO OTPULIATENTFHO U MOJIOKUTENBHO 3apsIIKU MPOIOIBHBIX BUXPEH Ha TIPUPOIHBIX H3THOAaX
peK. DTo MPOUCXOAUT B MaHepe, CXOMHON ¢ OnonrmHamMmuaeckoro mpoussonctea ‘500 coennnennit' onicanbix B mase 19.

Bcst npest 3akiroaercsi B ToM, 4TOOBI 3aCTaBUTh BOIY BIBIXaTh M BBIIBIXATh PA3IHUHBIE MUKPOIEMEHTHI M YIIICKHCITBIN
ra3 B OINPENeTICHHOM ITOPSIIKe, YTOOBI CTaTh 3peJioi. DTO JenaeTcsl MyTeM MPOCTOro XOIOIHOTO pabodero Koieca Ha JIHe, B
OCTpPOM KOHEIIE STHIIa, KOTOPOe aBTOMAaTHIECKH U3MEHSIET HalpaBlIeHNE BpaIlleHHs uepe3 OIpeleNIeHHbI HHTepBal, B TeUCHUE
KOTOPBIX CO3/1aeTCSI BHYTPEHHUH BUXPh. [10]] BIMSHIEM NOJIOKUTETFHOTO TEMIIEPAaTypHOTO TPaleHTa U, HaYnHas C
Temmneparypsl okoio +20 ° C, Ha HadaIbHOM JTarle 3TOro nporecca (HadanbHas TeMIepaTypa He J0IbKHa rnpeBbimath +27°C),
CHAuaJI0 YCTPAHSIOTCS SHEPTeTHIECKUI U APYrod ITOTEHIIMANl OCHOBHOM BOZBI, TIPEXK/IE, YeM BOIa BOCCTAHABINBACTCS K
HaMHOT0 0oJiee BBICOKOMY KaueCTBY, TaK MPOIOIDKAETCS TPaHCHOPMALS, U OUOCHHTE3.

Cama siitiieBuiHAst EMKOCTb, KOTOpOE cofep kUt okoiio 10-11 muTpoB, ciaenana u3 My WM U3 MEIHBIX CIIJIABOB,
nocepeOpeHHBIE rIe 3TO TpebyeTcs, (To ecTh 13 OMOMaTeprUaoB, KOTOPHIC UMEIOT KATaIUTUYCCKUE U JHAMATHUTHBIC UITH
OuoMarHuTHBIC CBOMCTBA). HapykHast IIOBEpXHOCTB KOPITyca JODKHA OBITh XOPOIIO H30IUPOBAH U OKPY)KEHa TPyOKaMu
OXJIaXKICHUSI, XOTS MOXKET OBITh UCIIOJIB30BAHO HEKOTOPOE KOIMUYECTBO JIbJIa KaK 3aMeHa WITH YCTPOWCTBO Pa3MECTHTh B
XOJIOAMIIBHHK. DTa BHEITHSIS H30JLIIHS TAK)Ke HEOOXOMMMO JUTS TIPEAOTBPAILECHHUS JTF000H yTeUKH OHO-3IeKTPHYECKUX
1 OMOMarHUTHBIX YHEPTHHU U3 HETro, KOTOPOE MPOU3BOASATHCS MPHU OIEPAIHH.

Ilepen 3anonHeHueM 5110, OCHOBHOM BOJIOM, €CJIM OHA HE TUCTUUIMPOBAHHAS BOJA, CHAaYaJla HYXKHO IIPOKUIISTUTb,
4TO0BI yIanuTh Oaktepun. Kunenue Taxke HCKITIoYaeT Jro0ble Ipyrie OCTaTOuHbIe He MaTepralibHbIe "BOCTIOMUHAHHMS
KOTOpBIE MOT'YT IIPUHECTH NPSIMOH Bpell. VICXOMHBIN MPOLYKT 3aTeM aHAIU3UPYETCsI OT KaKUX-JTHOO0 HETOCTATKOB B €TI0
XHMHYECKOM COCTaBe, TaK YTO BCE, UTO OyleT 100aBICHO B MPABMIHHOM MPONOPIIHU KPUTEPHEM JUIS TOTO SIBISIETCS
XUMHYECKUI U Ta3000pa3HbIi COCTAB MOTHOIICHHOW POTHUKOBOW BOJBI M3 FOPHOIO UCTOUHUKA. HU B KOeM ciiydae OCHOBHAsI
BOZIa HE JIOJDKHA COAEPIKATH XJIOP, KOTOPBINA TPOM3BEAET OCIOKHEHNE B OKOHYATEIIEHOM BOCCTAHOBJIEHHH B Ka4eCTBE,
TIOTHOIIEHHOW POHUKOBOM BOJIBI.

Kak Tonbko 310 Oymer crenaHo, siiia 3arnoinHeHa 10 KpaeB BOIOH, 4TOObI HCKIIFOUUTH BECh aTMOC(EPHBIN KHCIOPO 1
BO3IyX. BIyCKHOII KI1armaH 3aKpbIBa€TCs, U OKOMO 4 JIUTPOB BOIBI CIIMBAETCS, TAK KaK YITIEKHUCIIBIN I'a3 BBOJUTHCS BHITECHSIS
Boxy. Korma neurarens Biimodaercst (okomo 300 060p/MHuH.), ¢ TTOMOIIBIO BUXPEBOTO IEHCTBHUS U MMOCTOSTHHOE OXJTaK ICHHUS
VIJIEKUCIIOTO T'a3a TOIIOMIAETCS BOION M MIPEBPAIIAETCS B YIIIEPOAMCTYIO KUCIIOTY, CO3aBasi BAKYYM B 9TOM Iporiecce. DTOMY
HEeJIb3sI TO3BONUTH CHOPMUPOBATHCS CIHMIIKOM OBICTPO, TaK KaK 3TO HEONAronpusATHO MOBIHSIET HA KOHEUHBIH MPOIYKT.
Pa3BuTre BakyyMa MOKHO KOHTPOTHPOBATH C MOIXOAANIMM MaHOMETPOM, abCOMOTHOE aaBienue (armocdeps) mexay 0,8 u
0,96 nocratouna. Tak kak CTpyKTypHasi popma siiilia BIIOJIHE B COCTOSIHUH ITPOTUBOCTOSITH TOMY HE BJIABJIMBAsICh BHYTPb,
IaBHas pobJemMa 37ech, 3TO TePMETHIHOCTD, KOTOpast IOJKHA TIOJ IeP>KUBATHCS BCE BPEMSI.

Kpome cxxmkerust THOKCHIa KapOoHa (YIIIEKHCIIOTH), ¢ (eKT 9TOro BaKyyma COCTOUT B TOM , YTOOBI BBI3BATh OIH3KOE
YCBOEGHHUE IPYTHX MONE3HBIX MUKPOAJIEMEHTOB, MHIPEMEHTOB, U METAINTMYECKIX MUKPOdIeMeHTOB. Kak Tonbko Boma
JOCTUTHET aHOMaNbHOHM ToukH pu +4°C, HAYMHAETHCS TPOLIECC XOIOIHOTO OKUCITEeHHsI. Uepe3 eHTPOCTPEeMUTEIbHBIE
obpaszoBaHus BUXpeit, kapOomHs! (Carbones) u Bomopos cTaHOBSITCS OYeHb aKTUBHBIMH M TOTOBBIE K CBA3BIBAHMIO (YKasKIyIIHE),
ceifuac MacCHMBHOTO KUCIOPOA U IPYTUX IIEMEHTOB, KOTOPBIE CTAHOBSITCS IOTHOCTBIO CBSI3aHBIMU U TIPOU3BENIS CTAOMIIBHYIO
OMYIIBCHIO.
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(Cxema anmapata 11t 6nocHHTe3a. IHrpeJHeHTs! Ui OHOCHHTE3a CKIIAIbIBAIOTCS BHYTPH SIHIIA, TEPMETHIHOH (hOPMBI, COCYl H3TOTOBICH H3
cuHTeTHYecKoro Matepuaia. ConepkaHue 3aTeM yCTaHABIINBACTCS B THIICPOOINIECKOH IIEHTPOCTPEMHUTEILHOE JBHKEHHUE CIIUPATIN 0C000H (GOpMEI
3aBuxputess (aruratopa Buxpst). OxiaxaeHus 00ecriednBacT Ha UISKAINI KOHTPOJIb TEMIICPATYPBL.

Cocyn OKpysKeH H30IUPYIOLIeH 000I09KOI yrIeBOJIOPOJHOIO ChIPbsS UL OTPaHUYCHHS IOTEPh "DHEPTHH UMILIO3HH " ,CO3aBaeMOii, BMECTO TOTO,
YTOOBI COCPEIOTOUHTE €€ B COCY/ie, TaK UTO IMEET MECTO OMOCHHTe3. BakyyM-MeTp MaHOMETp, UL KOHTPOISL "OHOIOrHYeckoro Bakyyma' , oopasyercs,
ecii OMOCHHTE3 YCIICIIHO IPOMXCXO/INT. )

Puc 21.1

Bcs omepanust 3aHUMAaeT OKOIO 45 MEHYT M NIPEAIIOYTHTENBHO IpoBoauTs 10 9:00 yTpa, mocre dero ero cuemyer
OCTaBUTh, U JaTh OTCTOSTBCS HAa CTCHAE, U BHeNHeH Temneparype +3°C - +4°C B TeueHne 24 9acoB, BAATH OT BCETO
CBETA ¥ BBICOKOH TeMIIepaTypHl, AL TOTO, YTOOBI CTaTh MOMHOCTEIO 3penoi. Ecii Ha ymume cobupaeTcs rposa, Hen30exHa, TO
MIPOM3BOJCTBO JODKHO OBITH OTIOXKEHO, ITOKA HE MPHUJET CBA3aHHOE COCTOSTHHE C ITOBBIIICHIEM YHCIIA TOIOKHTETBHBIX
HOHOB B aTMOc(epe, Iporiece, KOTOPHIH BKIIFOYAET B ceOs TeHEpaIio OTPHIIATEILHBIX HOHOB, HE OyIeT HMETh yCIexa.

INepBOHAYAITLHO HCTIONB3YeMOE KOMMYECTBO YITIEKUCIIOTO Ta3a MOXKET OBITH OIpe/IeIeHa TOBKO SKCIEPUMCHTAIBEHBIM
IyTeM, T.€. IyTeM JETYCTAI[U TOTOBOI NPOAYKIMHU. ECITH ecTh YITIeKHCIIBIH Ta3, OH 3aMETEH, TO CIIUIIIKOM MHOTO OBLIO
J00aBIEHO, a €CIN BOZIA CITHIIIKOM YKECTKasl, CONEp KaHNe B HEH KAIIBIIN, SIBISCTCS Ype3MepHbIM. Eciu Boga sBstercs
KaK OCBEXalomast ¥ OOApsIIas TO MPOIOPIINHN YIIICKHUCIIOTO Ta3a, M MaTrHIs, ABIIOTCS PaBUIFHEIMA. Bot mpobema, crosmast
Tepes] BCEMH HaMH, 9TO Hy)KHO 3HaTh, 9TO OBI BOJA CTajla OCBEXKAIOIIast M OOApAIIast Ha CaMOM JIeNe BKYCHA, TOTOMY ITO
B OCHOBHOM MBI IIPUBBIKIIH K (hasTbCH(PHUIIMPOBAHHON BOZE, KOTOpask TOMBKO MOKpast M He JieacT HU 4ero. 3aMeTUM, eCIIH BOZIE
HE XBaTaeT OCBEKAIOMIET0 BKyca I PaBHOMYIITHO Ooapsimas, 00a 13 KOTOPBIX SBIAIOTCS KaYeCTBEHHBIM (haKTOPOM, TO B
TIEpPBOM CITydae CIIeyeT J00aBUTH OOIBIe MAaTHHS, @ BO BTOPOM OOJIBIIIE YIIIEKHCIIOrO ra3a.

Ecitit BBITUTH BOJBI TOIMBKO 9TO U3 fifla To, 3 (GEKT 3TOH BOABI COCTOUT B TOM, YTOOBI CONTH KHUCIOTHOCTh BCETO TENa,
KOTOpasi TI03BOISCT JTFOOBIM CBEPXOKUCIICHHBIM KJICTKAM JBIIIATh U MPHHIMATH KHCIOPOJ, CIIOCOOCTBYs OBICTPOMY BO3BPATY K
370pOBEI0. YoTpebisemMas Bofa He JODKHA MPEBhIIIaTh TeMmeparypy +7°C, 1 Hy)KHO TIHTH TOIBKO B HEOOIBIIIOM KOITHYECTBE.
Brrme +9°C kaduecTBO BOABI HAUMHACT YXYAIIATHCS, M MEPhI IPETOCTOPOKHOCTH OIDKHBI OBITH MIPUHATHI TS 00CCTICICHNS, He
JIOCTIDKEHHUE 3TOH TeMIIepaTyphl. 3aMeTHM, €CTh OTPAHIUCHIS M0 BpEeMEeHH e¢ yroTpedIeH e, TToToMy uTo uepe3 24 daca
TIOCTIE CO3PEBAHMS, CBOIO THAMATHUTHYIO SHEPTHIO MOCTEIICHHO TEPsIET, FICUe3aeT, KoTopas BIHACT Ha e¢ IeleOHbIe



coiicrsa. [o ciioBam Bukropa [llayGeprep aTa Bojia eiBa 1 MOXET ObITh [ HepeHIpoBaHa Kak BoIa 3
BBICOKOKaYECTBEHHOI0 T'OPHOIO MCTOYHHMKA, M, €CIIN MUTh MeUIeHHO OonbHOMY (OeccriibHOMY) dermoBeky (Oe3 moreHumana
HMIIOTCHTY), TO OH BEpHET cebe CBOE 310pOBbe (IIOTCHIINAT).

ITporopuun MUKPOdJIEMEHTOB | IPYIHe BEIIECTBA B CMECH, HIDKE TpHUBEIeHa TabJIMIa B PYKOBOJICTBE B TEYCHHE
mporecca npuMepHo Ha 10 TUTPOB BOMEL

Tabmuua unrpenuentos HA 10 TUTPOB BOJIBI °

Kasmuii (K) = 0,0034 mr / kr Xiopa (Cl) =0,0257 mr / kr
Harpuii (Na)  =0,0776 mr/ kr Cynbcara =0,1301 mr/ kr
Kamprmii (Ca) = 0,0215 mr / xr Bukap6onar =0,0638 mr/ xr
Marnuit (Mg) = 0,00039 mr / xr Hutpur =0,0001 mr / kr
Keneso (Fe) =0,00042 mr / kr ®ropa (F) =0,0028 mr / kr
Mapranen (Mn) =0,0001 mr/ xr Tuocynsgara =0,00055 mr / kr
Jlurrmii (Li) =0,00022 mr / kv SI6nounoit kucinorel = 0,0754 mr / kv
Crponrmii (Sr) = 0,00047 mr / kr Mera6opnast kucmora = 0,00497 mr / kr
Asmromunnit (Al) = 0,0002 mr / xr Csonmo6usriit CO2 =0,0054 mr/ xr

HeCMOI‘piI Ha HaJIMYKUEC OIMMCAaHHBIX BBIIIC HaFy6HOFO BO3Z[61710TBPI€ XJIOpa B YMCTOM BHU/JIC, B JAHHOM KOHTCKCTC, 3aMCTUM,
XJIOp SABJIACTCA HeO6XOI[I/IMI>IM HUHI'PCIUCHTOM. Bnaroz[apﬂ MIPpUPOAHBIM OMOJIOTHYECKU JICKTPO MArHUTHBIX NOHU3UPYIIIUM
rnponeccam, NporuCXoAaIure nNpu CO3pEeBaHnuu BOAbL CBsI3€H C JAPYrumu 3JIEMCHTAMHU, 06pa3y51 COJIAHYIO KHUCJIOTY, HalIpUMED,
KOTOpas HeﬁCTByeT KaK KaTaJmM3aTop U 00€eCIIeunBaeT ONTHMAILHOE pH JJI ICTICMHA, TTIaBHOI'O ¢)€pMeHTa B [MAIICBAPUTCIBHOM
COKE€.

21.3 Penyavcun (Repulsine)

B muceme k Beprepy Liumvepmany 21 mas 1936 °, Bukrop ommcsisaer Perrynscun (Repulsine) (puc. 21.2) crenyrommm
o0pa3om:

Orta mammza pazmepom (30 e mmprHoi, 50 cM BBICOTOI) HCTIApsIeT, OUMILSET U JUCTHIIMPYET BOLY C TIOMOLIBIO
XOTIOJTHBIX TIPOIecCOB. B To ke camoe BpeMst, OH MOJKET MOJHIMATh BOY Ha JTFIOOYIO BBICOTY, UL HOABEMa KOTOPOH TTOYTH
HET TpeOyeThCs TTOABOAA, CHJI, MOIITHOCTH.

Mos MamIrHa SBISIETCS OpPTaHOM, KOTOPBII COCTOMT U3 BHYTPEHHHX M TIepH()EPUIHBIX (OPCYHOK, KOTOPEIC 3aMCHSIOT
KJIaITaHbI HEIHEITHUX MAITWH WU JOMOIHSIOT UX ...

Moeii MamHe TPEOYIOTCS TONBKO UMITYITBC H TIPOSIBATHCS PEAKIHS B BUIC H3BICUCHIS, KOTOPOE HE TONBKO HAKUMACT
(BBICTpENIMBAET), HO OJHOBPEMEHHO 3acachiBaeT (BCACHIBACT, COCET). DTO TOPE3YIBTAT CO3/IaHMsI BHXKCHNUSI C MEHBLINM
COTIPOTHBIICHIEM, N3-3a B3aUMOJCHCTBHS, CeTOHSAINIHEE COMPOTUBICHNE MCHOTB3yeTcs B KaueCTBE TOMUKA ''CIOCOOCTBYIOIIEe
JUTSL IBIOKeHUS . [31ech ncnonb3oBanne Bukropom ciioBa “comporuBiicHNE" MOKET TAKKE CChUIATHCS HA HEITPUKIOHHOES
OTHOLIICHHE yCTaHOBJIEHHOIT Haykn - CC]

Teno — 310 TN aHTEHA, B TO BPeMs KaK MepeJaTuiK HeCeT OTBETCTBEHHOCTH 32 ()eHOMEH, KOTOPBIH MBI Ha3bIBAEM
"nBkeHne”. JIBIKCHUE eCTh (DYHKIIHS TEMIICPAMEHTOB, KOTOPEIE B CBOEM TEUCHHE 00TATal0T ITIOCOM M MHHYCOM B
pa3HO00pa3HBIX (hopmax u pazmepax. CrenoBaTeTbHO, H3MEHSA BHYyTPEHEE CTPOCHIE aTOMHON CTPYKTYPBI, MBI MOKEM
CMECTUTB LIEHTP TSHKECTH M TeM CaMbIM JIOCTHYb TOTO, YTO MbI PACCMAaTPHBAEM KaK YHCTOE, BIYKEHNE O€3 COMPOTHBIICHHS,
JIBIKEHHME, 3aMETHM, MbI TaK JIOIT0 He MOHMMAJIH, IIOTOMY YTO MbI CAMH COITPOTUBIICHHE, KOTOPOE B CAMBIX CIIOMKHBIX
YCIIOBUSIX, JOJDKHBI JIBUTATHCSI CAMOCTOSITEIIBHO, JUIS TOTO, 4TOOBI pPa3BHUBATHCS.
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Fig. 21.2 The Repulsine
D710 ycTpoiicTBO paboraer mpakTHiecKH Tak e, kak Pemyicatop (Repulsator) Ho, BMecTo Toro, 3anedaranHslii cocys, B

KOTOPOM KOITHYECTBO BOJBI (PIKCHPOBAHO, paboTa 3TOTO ammapara sBIseTcs Ooree MM MeHee HelpephIBHOI. Ha uepuesxe,
OTMETHM, BMECTO O{HOTO JIOIOCTHOTO pabodero Koieca, TOKa3aHo JIBE BIOKEHHBIC TOJIOBUHEI STHIIEBUTHOH, BOTHOOOPA3HOI
YaIIN C/IeTAHBI U3 TT0CepeOPEHHOM Me/TH, PACTIONOKeHHBIE OHA HAJl APYTroi U Ha KapJAaHHOM BaTy, KOTOPBIE HE B KOEM
ClTydae He CONPUKACAIOTCS APYT ¢ IpyroM. Bo BHemIHell MICKe eCTh BXOJHE OTBEPCTHE, HIYyIIee K OCHOBAHUIO, YTOOBI
Pa3pemmTh MOCTYIUICHNE B 3MECBUAHBIC TIOIOCTH MEX/Ty YaIllaMH CBHIPOIT BOIBI H KOMIIOHEHTOB, BBOW/IS B BEPXHIOIO 1
CTEeKaroIIast BHM3 3a IpeieflaMi BHEITHell BepXHel MHcKe. B 3Ty onocTs BOMHOBOA, PACCTOSHAC MEXTY IBYMSI YalllaMH,
MIOCTETIEHHO YMEHBIIIAeTCS] K HAIPABJICHUIO B BEPX.

B mporiecce mporexaHus, Boja HOABEPraeTCs CHadasa IEHTPOOSKHOM CHIION, TaK KaK BBITEKACT U3 IEHTPATbHOH OCH
CBEPXY U HAPY)Ky B CTOPHEI , @ 3aTeM ITyIbCHPYIOIIEH IEHTPOCTPEMHUTENBHON CHIION, KOTOpask OTIIeYaThIBaeT ed
C OIpEIENICHHON KOJIeOaTeIbHOM YHEPTHei, Kak 110 MUKJIOHIAIEHON CIIUpaITH, KakKUM 00pa3oM ITOXHUMACT e€ BBEpX Uepe3
Cy)KaroIIie MOJIOCTH, K BHHTOBOM TPYOKH, K OTKPBITOH BepxHeil acTi. Kak MBI 3HaeM, Boma OCTBIBACT, KOTja IPOTEKaeT
IIEHTPOCTPEMHTENBHO B BUXpE TAK, K TOMY BPEMEHH 3Ta BOJA JOCTUTAaeT BEPXHEH 4acTu, KyrmoaooOpa3Hoi KaMephl OHA yiKe
3HAYNTEITHFHO OXJIAXK/ICHHA.

B sT0T G0N1Ce TpOXIIaIHOM COCTOSHHE U MEPEMEIICHHOM [EHTPOCTPEMHTEINIBHO, CYIIECTBYIOIICE CONCPIKaHUE B
Bojie kapOoHoB (carbones) cranosutcest Bee Oonee akruBHbIME. C BBEICHHEM YIIICKHUCIIOTO Ta3a o01Iee coaepkaHne KapOoHOB
3aMETHO yBEIMYMBACTCA. B coueTaHMM ¢ yBIIIMUEHHEM OXJIAXJICHHS POCT BUXPEBBIX TTOTOKOB BOKPYT IICHTPATBEHOH TPYOHI,
KOTOPBIE CO3AI0T pa3peikKeHNe, TOCKOIBKY ITEepPEIUICTAI0TCs YIICKUCIIBIH Ta3 U MPEBPAIIacTCs B YTOMBHYIO KHCIIOTY, Bce Oomee
TOI0/IHBIe KapOOHBI (CArboNes) HauMHAIOT CBSI3BIBATH PACTBOPEHHBIH KMCIOPOJ, KAK BOAHBIC LIUKIIbI LIHKION/IAIbHOM BOKPYT
BHYTPEHHEH 9acTH BHyTpeHHEH Jami. B 3Tom npomecce Boga cTaHOBHTCS Ooree MIIOTHOM M B TO JKE BpeMs, HACHIIIICHA
HOIBEMHOM JIEBUTHPYIOLIEH SHEPrUe, BOZHUKAIOIEH IIPU LEHTPO CTPEMUTEIILHOM JIBUKEHUU M OTPHULIATENbHO 3aPsKEHHBIX
kap6oHoB (carbones) "HeynoBieTBOpeHHBIH" (HEHACBITEBIINICS) CIIPOC HA MOIOKHUTENBHO 3aPSHKEHHBIH KHCITOPOJ.

IMockombKy 001acTh ¢ HAaNOOMBIIEH INIOTHOCTBIO B IIEHTPE HU3XOIAIIETO BUXPS B HEMOCPEICTBEHHOH OIH30CTH OT

LEHTPAIBHON TPYOBI, CTOSIKA, HE3aBUCUMO OT TOTO, YTO BOJAa JOCTUraeT TeMnepatypsl +4 ° C Bo3aelicTBHe Ha MEHbIIee
Bpalaronecs OIFoI0 ra30cenapaTopa U MpoxoauT 1o TpydaM. C Apyroif CTOPOHBI KaKOH-THOO ellle HepacTBOPEHHEIH Ta3 1
JIpYTHUe 2IEMEHTBI, Ubsl yIelIbHasl IUIOTHOCTh MEeHbIIEe U 00beM, Oonbire yeM +4°C Boza, IeHTPOOSKHBIM 00pa3oM MoOyKIaeT
BBIITH Hapy/Ky Ha Ta30BBII CEMapaTop, YTOOBI BOCCOSTMHHUTHCS C BHYTPEHHNM IIMKJIOM, TTOKa OHM TakKe He OyIyT IOITHOCTBIO
OXJIa’K/ICHBI ¥ TIITIOMICHBL.

Kak Tonbko Boza BoIIIa B TPYOy CTOAKA, KOTOpask HMEET U3aifH MOXOKET0 Ha JBOWHYIO CHHPABHYIO TPYOy, MOKA3aHBI
Ha Puc.14.2 u 14.4, Torma UMeeT TOT JKe COCTaB U MOIBEMHYIO DHEPT U0, KaK TOPHBIH POIHUK, U MOXHIUMHUTECS JI0 JTFO00MH
JKEeITaeMOM BBICOTBI. TakuM 00pa3oM, 3TO YCTPOMCTBO HE HACOC, TAK KAK HET HACOCHOTO JICHCTBHS, U MIOITOMY
MOXKET IPUMEHSTBCS C JOBOIFHO CKPOMHBIM 3IEKTPOJBUTATEIIEM, KOTOPBIH TpeGyeTcsl BCEro JIMIIb JUIS TOTO, YTOOBI BpamiaTh
BJIOYKCHHBIE BOTHOBBIC MUCKH (BOTHYTBIE JICKH) M Ta30BBbIil CerapaTop MOOYepeHO B O/IHY CTOPOHY, @ 3aTeM BIPYIYIO KaK 1
B YCTPOUCTBE 0OCYKIaBIIEMCs paHee.



21.4 Umnno3uiinetit 0euzamens

B s10it MammHe Boa MoMydaeT Ooree MIIH MEHEee TaKOM JKe PEKIMe, KaK OIMCAHO BHIIIE, 3 IMCHHO CHA4aIo
3aTIONHSACTCS COCY, YTOOBI HCKITIOUUTH JIOCTYI BO3/TyXa, a 3aTEM Pa3psDKACTCS A0 ONPEIEICHHOTO YPOBHS C KOMIICHCHPYIOINM
BJIMBAHHEM JIMOKCH KapOoHa (JIMOKCH/Ia yriieposia). DTO yCTPOUCTBO, B TOXKE BPEMsl YITydIlIaeT KadeCTBa BOJbI €0
CTpeMJICHHE B OCHOBHOM HAIIPABIICHHO Ha TIOTy9IeHHE YHEPTUH B BUIEC SIEKTPUUCCTBA, XOTS M MEXaHHIECKast SHEPTHsI MOKET
OBITH TAKXKE CHATA OT HETO ITyTeM MPHICOCANHCHNS IITIKHMBA K IIEHTpaIbHOMY Bary. Jli3aiiH, moka3aHH Ha puc. 21.3
SIBIIAICTCS PE3YIBETATOM TOTO, YTO MHE YIaJI0Ch COOPATh BOCIMHO H3PA3INYHBIX HCTOYHHKOB B MOSM PaCHOPSKSHAH, 1
IpeIHa3HA4YeH, YTOObI TOKa3aTh MPHHIINI, a He (JaKTHIECKH pabodyro MAIINHY.

Pa3pabotrka 3ToH MAIIMHBI IPUYUHUIO, BHKTOPY MHOTO TOTOBHOI OOITH, TIOTOMY YTO 3aBUTYIIKH TPYO, OCHOBHBIX
KOMIIOHEHTOB 9TOTO YCTPOHCTBA, OBLIH M UpEe3BBIUAHO TPYTHBI B pa3padOTKe MPOMOPIMOHAIBHO M B PABHOH CTEIEHH TPYIHEI
B m3roToBIIeHNH. Bukrop Illaybeprep B3su1 B OCHOBY CBOEH IepBOHAYAIBHOM KOHCTPYKIIHH JUIS 3TUX 3aKPYYEHHBIX TPYO, (hopMy
pora aHTHIONB! Kyry, mpornopIus KoToporo HMEIOT CIUPaIeBUIHYIO (JOPMY M YMEHBIICHHS JHAMETPa IPUOIH3HTENBHO IO
3onoromy cedennto (Phi). Ee koHdurypauust Taxke, 4T0 HIUKIONIHO- CIIHPaIbHO- IPOCTPAHCTBEHHASI-KPHUBAs, KOTOpast
SIBJISIETCS. PaIUaIbHO->0CEBBIM ITyTEM, COMPOBOXKAAEMON 3aTeM 'OpUTHHAIBHBIM' ABIKEHHEM, HITH (POPMOI co3aaromen
JIBIKCHUE.

B nanbHeiiemM yroq4HeHHH, B TO BpeMsi Kak 00LHil TPO(dHIIb MONEpedHOro cedeHnst 000pora sieBrIHoi Tpyob! (Kak
MOKa3aHO B BEPXHEM IIPABOM YIIIy AHArPaMMBbI), B €€ 3aBEpILECHHOM sLIEBHHOM Bu/e B 1/4 ecTb yriyOieHue, KoTopoe
TIPOXOMTUT TI0 BCEH JUTHHE 3aBUTON TPYOBI M KOTOpasi pacCMaTPUBAETCS KaK KAk MOIIEPEYHOE CeUeHHE BIOIb MO BCEH JTHHE
TpPYOBI, CMEHSIET APYT JPyra B TOM K€ CaMOM HAIPaBIICHNH KaK CHHPAIBFHOE 3aBUXPEHHE B TpyOe, JIHOO BPAIIASTCs B TOM XKe
HaIpaBICHNH, YTO ¥ CIHUPaJIb [OBOPOTa TPYOb! (JieBOE BpalleHHe TPyOBI, Jieast TpyOda Ha CXeMe), WK B IPOTHBONOI0KHOM
HarpasieHnn (paBoe OpaiieHue TpyOsl, paBasi TpyOa Ha cxeme). BeroMnHast IpoBeIeH B AKCIIEPUMEMEHT U 0COOCHHOCTH
GbyHkmy cnupanbHO BUHTOBOH TpyOs! (Ne 2) B ItyTrapre, (rmasa 14), hopma TpyObl 3aKpydnBaeT ¥ HAIPABJISET BOLY OT
CTEHOK TPYOBI, TEM CaMbIM YMEHBIIIAS TPCHHUE U CBSI3aHHOE CONMPOTUBIICHHIE K MUHUMYMY MM Ja)Ke MIPHHIMAET OTPUIIATeIIbHOE
3HaueHue (MOSBIISIETCs poLiece BeachiBacH ). DPHEKT 3TOro HEHTPOOKHOIO IEHTPOCTPEMHUTEIBHOTO THHAMHYECKOTO
JIBIDKEHUSI IMECT JIBa acIeKTa: BO-TIEPBBIX, OHA IPHUAACT JBOWHYIO CIHPANh JBIKCHUIO BOIBI IIPHU MPOXOKACHNH Yepes3 Hed,
TaKUM 00pa3oM, OXJIaXast M KOHACHCHPYS €r0 B MEHIMAIbHOM 00beMe, BO-BTOPHIX, B CBSI3H C OIPEICICHHBIMH
karanusatopamu (BUKTOp HU KOT/a HE PaCKpPBIBAJl CBOM HCTHHHBIC 3HAHUSI, HO OHU MOT'YT OBITH 30JI0TOM U cepedpoMm, a
MMEHHO 3aIlaTeHTOBAaHHOE YCTPOWCTBO JUISl POJHUKOBOM BOJIBI, I1aBa 15, MITK CUIIMKATBI, CM. HIKE), OHH, OUYEBH/IHO, BBI3BIBAIOT
MHBEPCUH TIOISIPHOCTH, COMEPKAIINXCS BEIIECTB. DTO MOXKET OBITh IIEPEX0]] OT MAaTHUTHBIX B OHO-IEKTPHIECKUC I
9JIEKTPHYECKUE B OMO-MarHUTHBIE (IMaMarHUTHbIE), HAIIPUMEP, HIIN HOIOKHUTENbHBIE 3aPs/Ibl B OTPULIATENBHBIE 3aPSI/Ibl, 1
Ha000poT. B 3TOM Iporecce COMpOTUBICHAS MPOM3BOIAIINE JIEMEHTHI IIPEBPAIIAIOTCS B OBEIIICHNE ABIDKCHHE Te, Yepe3
KOTOpbIe TeHepupyroTes anareHbl (dynagens) B Bujie JICBUTALMN U AMAMAarHUTHBIX SHEPI Ui,

MHoro 5THX CIUpaNeBUAHBIX TPYO, 3aBUTYIIEK, 3aTeM IPHKPLIIIIIOTC K IIEHTPAIEHOMY Y3IIy, HIKHSS 9acTh
MPEICTABIISACT MONBIH KOHYC, OCHOBAHHE KOTOPOTO PACTIONIOKEHO 3HAYUTEIIBHO HIDKE YPOBHS BOABL. [TocKoIbKy 3TO
TIepEeBEPHYTHII BUHT WITH IIEHTPAIbHBII TeHepaTop HAYMHACT BPAIlaThCs MEKTPOIBHUTATETIEM KOTOPEIH IPHUKPEIIICH K
LEHTPAJILHOMY BaJly, BOJIA [OABEPraeTcsl BO3ICHCTBUIO IIGHTPOOSIKHOH CHIIbI, TOCKOIBKY LeHTpUdyrupyercs (LeHTpoOeKHbIE
CHJIBL) BOJIa YCTPEMJSIETCSI BHH3 110 000pOTaM TpyO HapyXKy, OHOBPEMEHHO HCIIBITHIBACT JIBOWHYIO CITHPAILHO
[EHTPOCTPEMHTENIFHOE COKpAIEHHE TaK KaK OHA ITPOXOAUT II0 BHHTOBOH TpyOe. DTo BBI3BIBACT KpaliHee YIIIOTHEHNUE 1, KOTIa
OHa B KOHIIE KOHIIOB BBIXOAUT U3 PEAKTHBHOTO COILIA AUaMeTpoM 1 MM Ha KOHIIe CIHPAIIBHOI TPYOBI, OHA JENAaeT TO C
OTPOMHOI! CHIJIOHN Oraromapsi CBoeit BEICOKOH CKOPOCTHU U IUIOTHOCTHL.

IMTpu 1200 060poTOB B MUHYTY U B 3aBHCHMOCTH OT (JaKTHUECKOTO pajiiyca IEHTPaIbHOTO TeHepaTopa B IeJIOM, B
OPUTHHAIBHBIX TEKCTAX €CTh 3aIIUCH , 9TO PEKOP]T BEIXOTHOH CKOpocTH (hakTidecky okoro 1290 MeTpoB B CEKyHLY,
pa3BuBaeTcs Tra B 17,9 J10ma uHBIX CHII Ha CTPYIO, KOTOPBIE JENAroT YeThIpe 000poTa-Tpyost. 1, 290 M/cex mpuMepHO B
YeThIpe pa3a ObICTpee CKOPOCTH 3BYKa U B 3aBUCHMOCTH OT allepTyphl PEAKTUBHBIX COMEI (HOCHKOB), 9TH CTPYH BOJIbI WM
BO3JLyXa MOT'YT OBITH CTOJIb JKE TBEPABIMHU U TaK CIIOKEHBI (CKpYUEHBIE), KaK CTalbHas PpoBooka. CIiemyomue CBUAETENbCTBO
ompeneneHHoro oueuana I'pernem Ilnalinepom, KoTopslil conpoBoxaan ApHoinbaa Xoxia, MBeiuapua Bo BpeMs OIHOIO
u3 yacThIX BU3UTOB Bukropa IllayGeprepa B 1936-37, maeT rpaduueckoe OMMCAHHE STOTO SBICHHS -

"I'"-n Buxmop Illaybepeep noxaszan, mawuny mue. Ilpedvioyuas mawuna 0blia 02pOMHbIM COOPYIHCEHUEM, MO He
bonvutoe. dma bvlna ymenvuiena 00 noI0sUHbL e20 bblgue20 pasmepa, u npu SIKCHIYAMayuy pasgueden 02pomMHyIO
MowHocmy. A eblaun 2o0puiok 800bl 6 ocHasHue eé, na 0no. Mawuna npousgena enu cavluHblil 36VK, a samem 'nggpgt' 6 mom
JHce MOMeHm U 800a, KOMOPAs NPOH3UNA HACKE03b 4 cm monwyunol Oemonnyio naumy u 4 Mmm momyuHou cynep-3axKaieHHyio
CMAL NIACMUHbL C MAKOU CULOU, YMO YaACIUYbI-B00bl, HeguOUMble OJi 211d3 U3-3d UX 8bICOKOU CKOPOCHIU, NPOHUKIU CKBO3b
6C10 00eHcOY U ObLIU NOYYBCTNBOBAHDL, KAK MONHUA, YKonamu uen Ha koxce. Cmekasuias 600a makoice npespamuiach
(vkpenuiacny) 6 5 cym OMUHHOL 60JIOCKU HA BHEUIHell CMOPOHE KOPRycd, KaK ujemuna."



TWO POSSIBLE WHORL-PIPE DESIGNS
SHOWING WATER & PROFILE ROTATION IN OPPOSITE DIRECTIONS

! The egg-ahapad whorl-pipe profiles shown in plan
ERL | 2B form are teken frem the 1953 Brazilian and

French Patent Nos. 43,431 & 1.075.578
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Fig. 21.3 Tornado home-power generator
Schematic design based on patent and other data.

Puc 21.3

Xors I'perns [IHalinep BIOTHE MOT ITOyMaTh, 9TO BCE, YTO OH 3aJIMBAJI B MAMINHY OBLIO OOBIYHON BOJOH, 3TO OBLIO
Goriee BEpOSITHO, BOJIA OYCHB HACHIICHHAS CHIMKATAMHE (COSIMHCHUST KPEMHUS U OKCUJIOB - ¢M. m1aBbl 11 u 13), Tak uto 6b110
BBIOpOLIEHO MO0 ObITh KuAKNM cTekiiom (Na,SiO3), Oenoe BewecTBO GOPMUPYETCs U3 PACTBOP CHUIIMKATA HATPHS U BOJIBL.



Co cBolicTBaMHM, HEKOTOPHIE KATAIUTHYECKHE, YTO BHKTOP cunTaeT )KU3HEHHO BaXKHBIM ITyTEM JUIS 37I0POBOTO HACKHIIICHHS
BOJIbI UCITyCKaHHEeM (IMaHaIMK) U TBEP/bIX YaCTHIl B arMoc(epe, MIMEHHO Yepe3 MOCTOSHHbIE KOPPa3uK KBaplia U KPeMHHUBBIX
MOPOJI, YTO BOJIa 00OTalCHHAsI CBEKHUMHE JIEMEHTAMHK | 3apsDKeHa yicToi sHeprueit (3¢ dexr TpudomomMnHeceHyei -

cM. raBbl 8 u 13). Boree Toro, cobcTBeHHbIe KoneOaHHs KOHIEHTPUPYIOIIEro BUXPEBOIo MOTOKA C LENIeOHOM BOIOH B PyUbsiX
TaxoKe IIPOU3BOJIAT €€ «IMYITBCHI» U3 TOHKHUX AUCHEPCHII MHHEPAIOB M MUKPOAJIEMEHTOB, 63 COMHEHIS, B KOTOPYIO TaKXkKe
BXOJISIT CHJIMKATHI, KOTOPBIE B TIOPS/IKE, ONMMCAHHOM HIDKE HAJICIISIOT BOY TEMH, BBEPX JIBIDKYIICH 110 TSICHUIO YHEPTHUEH
JIEBUTAIINH YTO UCIIONB3YIOT (hOpPETh MM JIOCOCH, YTOOBI IIPEOIONETh BEICOKHE BONOMAEL. B eé mpoxoxkaeHnn gepes 3Ty
MaIlIHY, €CTECTBEHHOE JIBIDKEHHE TAKIX SMYIBCHI U MPOIECCHI, CBA3aHHBIE C HUIMH OBLTH MOTOMY TOYHO CKOITHPOBAHEI.

3T0 TepeMenInBaHIe, CIIasHBI MeXTy CO00H (DYHKIIHI BUXPEBOTO JBIDKCHUS TAKXKE PACIIPOCTPAHSIETCS Ha CO3TAHHUE IMYITECHI
13 Ta30B U CIETOB Ta30B B aTMochepe.

Vcnonb3ys 3Ty MalllHY B CBOMX HCCIIEIOBAHIAX BHKTOp SKCepMMEHTHPOBAT C PSIOM PA3IHIHBIX CHIIMKATHBIX
CYCTICH3HH KaK "ToImBOM", 9TO0B! "e30uTh". B cBsI31 ¢ OBICTPBIM KoeOaHneM, K KOTOPBIM OHH ITOABEPTaJIICh B CBOC
BHUXPEBOM MPOXOJIe Uepe3 IEHTPOOSKHBII TeHepaTop, Kak BOA, TaK M MEJIKHE YaCTHIIBI KPeMHEe3eMa TOMOTCHI3HPOBAIH
IIyTeM BHXPEBOTO OXJIaXICHIS KOHICHCAIINH B KPEMHHIEBOTO TelIs MITH KOJUIOMITHOTO PAacTBOpa, T.€. SMybchi. B mponecce
PaboTHI KOPITYC YCTPOICTBa TaKKe 3aMETHO OXJIaxaascs. J{pyriue HCTOYHNKH CChIIAlOTCS Ha TO, YTO BUOPAIINH YaCTHI]
KBapIia B AMCTIEPCHOI TOC/IEI0BATENHHOCTh WM KOIUIOMTHON CYCIIEH3HH BHMMO MPOSBIISIACH CBOCTBA JICBHTALIH °,
KOTOPBIC B JATbHEHIIIEM yTBEP)KIAIOTCS SKCIICPUMEHTaMH, TIPOBeIeHHBIME B cepenuHe 1920-x. 3necs Bo3nelcTBIE
KPHUCTAJUIOB KBApLIa ONPE/IEICHHBIM MOLIHBIM PaJH04acTOT (3IEKTPOMArHUTHBIM KOJI€OaH¥s1), POU3BOMMBIX TOPa3UTEIbHBIC
pesymTarhl. OT CBOETO MePBOHAYANBHOr0 15 cM® 00heMa, KPHCTAILT yBeIHImIcs B pasmepax Ha 800%, a 3aTeM, B KOMITAHHH C
IKCTIEPUMEHTAIIBHON YCTAHOBKU BecOM 25 KT, K KOTOPOMY OH ObIJI TIPUBSI3aH, HOAHSIICS (JISBUTHPOBAJ) Ha BBHICOTY OKOJIO 2
MeTpos °.

I[1pu oTCyTCTBMM HA3BAHWS BBINICYTIOMSHYTOH MAIIWHEI, B BEIIICYIIOMSHYTOM OMMCAHWU OYCBU/IIEB, U 31€Ch MBI
CTaJIKIBaeMcs ¢ IPo0OIeMol, Kakast IMCHHO MAIIMHA JEMOHCTPHUPOBATACh, HO MHE KayKeTcsl, CKOpEe BCETO, OMFICAHHAS BHIIIIC.
Bo3Bpamasicek kK pacCMOTPEHHIO CIIUPAICBHAHON TPYOBI K CAMUM KOHYHKAM CIIHPATICBUIHON TPYOBI, Ha KOTOPBIX
YCTaHABIIMBAIOTCS YCTPOHCTBO COIIEN MO YIIIOM B TOM K€ HAIPABJICHNH, YTO U BPAIICHNE IIEHTPAIBHOTO TeHepaTopa
(ueHTpaIbHOTO TEHEPHUPYIOIIETO KOJeca), 3/1eCh MOKa3aHo M0 YacoBO CTpelike Ha yepuexe. HerocpeacrBeHHO
OpUTHHAIBHBIC CIIUPAICBUIHBIC TPYObI, YTO HA YepUeKe BRIXOAAT U3 IIEHTpPA KaK CITHIIEI, BOSMOXKHO, HA CAMOM Jiefie, OBLTH
Ooriee M30rHYTHIME M 000PaYMBAIIHCH BOKPYT LICHTPAIBHOTO Y3I1a B HATIPABICHUN BpalleHus, kak Ha puc. 1.3b.

KoHcTpykums comia u pacnonokeHue, n300pakeHHbIE 371eCh, OBLT MPEI0oKeH COOCTBEHHBIN 9CKH3 BUKTOpa, KOTOpHIi
MOKa3bIBaeT, dameoopasusie noioctu (kak Typouna [lenToHa), Kak COBOK HEIMOCPEACTBEHHO 3a cTpyeid. Llemns toro
3aKJIFOYAETCs B TOM , UTO OBI MOMMATh TIOITHBIA PETPO-UMITYIIBC WM OTIady "OT yrapa B3pbiBa" MOYTH TBEPIOH BBIXOISIIEH
CTpYH BOJBI KaK PHUKOIIET OT BEPTHKATBEHO PUGICHON MK 3y04aToi MOIOCK! METaNIa, PACTIONOKEHHOM 10 JHaMEeTpy BHYTPH
kopiryca. [Tocie 10CTaTo9HOro MOBPOPSIOMIErOCs IePHOIa JOCTUTAaeTCs, 3 PEKT OT 3TOH OTHAYH, YTOOBI 3aCTAaBTh IIEHTPAIBEHOE
KOJIIECO-TeHEePaTOp CaMOCTOATEIIFHO BPAIIAThCS, TEM CAaMBIM OCBOOOKAAs TPUBOIHOM ABUTATENb OT HATPY3KH, €CIIH HE CHATD C
HETO BCIO Harpy3Ky. XOTd, KaK MOKa3aHO 3/IeCh, YTO YeThIPe CTPYH COBMANACT C MEPICHANKYIAPOM K IIIOCKOCTH BPAICHHS U
BO3/ICHCTBYSl OMTHOBPEMEHHO B OJHOM TOYKE 3y04aTororo nepuepuitHoro Kompla, Oyner JOCTHITHYT OoJiee JUTUTENBbHBIH peTpo-
UMITYITBCHOH TSTH, €CITH OHM OyTyT pa3MEIIeHBI APYT 3a IPYroM MO0 TOPU30HTAIH. TakiuM 00pa3oM, Kaxkaast OTAada CTpyH OT
3y09aToro Komblia OyneT He3HAIUTENIFHO pa3Hasi 10 BPEMEHH U YIITy.

Tax kax TeHepaTop AIEKTPOIHEPTUN YCTAHOBIICH HA OJHOM Bally, 9aCTh HIEKTPUIECTBA, KOTOPOTO OH IPOM3BOINT
BO3BpAIaeTCs B ABUTATENb IPUBOJA, TP HEOOXOANMOCTH, OCTAIIBHOE, SIBIACTCS CBOOOTHOM SHEpTHel JUI TIOOBIX IeNel,
KOTOpasi MOKET OBITh MCIIONB30BaHA, HAPUMED, JUTS TUTaHUS U YIIPABICHHUS TIOOBIM U3 YCTPOHCTB paHEee YHOMSIHYTHIX.

Ecnu sTa MammHa (DyHKIHOHMPYET, KaK yTBEpKAaeT BUKTOp, TO TeHepaTop AOMKEH POU3BOIUTH B IECATH Pa30ombIIe
SHEPTUH, YeM HOTPEOICHHS IBUTATENS, PYTHMH CIIOBAMH, TOIKCH OBITH JEBATH KPATHBIH M3IHIICK YIEKTPHICCKOH SHEPTHIL

B mensax npenoTBparneHnst BEIpaXKeHHOTO IIUPKYITHPOBAHNS BOABI Ha BEICOKOH CKOPOCTH T10 TIEPHMETPY COCYAa,
YCTaHOBIICHBI BEPTHKAIEHO H30THYTHIE IEPETOPOAKH, TITACTHHBI, KPEMATHCS K HIDKHEH 1 OOKOBBIM CTOPOHAM KOpITyca,
KOTOpBIE TAkKe HATIPABIISAIOT BOAY 0OpaTHO K LEHTPAIbHOMY OTBEPCTHIO, OTKPHITOMY B HIKHEH 9acTH Y OCHOBaHUS
IIEHTPOOSKHOTO KONleca-TeHepaTopa, TIe OHa CPa3y BCAChIBACTCS CHOBA BBEPX C OTPOMHON CHIION K OKHIAFOIINM YCTHAM
CriMpasieBUOHBIX TPYO.

21.4 /leucamensv @openv u GuomexHuueckas no0BOOHAs J100KaA

Jauee nnu napainenbHoe passutue JIsurarens Vimrmiosuu - @openersiii J[Burarens. OH uMeeT GopMy HOCOBOTO
oOTekares B HOCOBOW 4acTh bHOTEXHHUUYECKOM TTOJIBOHOM JIOAKH, TIOKa3aHHbIC COOTBETCTBEHHO Ha puc. 21.4 u 21.5,
KOTOpast coueTaeT B ceOe KakK IEHTPAIBbHBIN TeHePaTOp UMITYJILCOB M KOH(PHUTYpaIHsi BOTHOOOPa3HOi (hOpMbI BIIOYKEHHBIC IHCKU
(uammn) B Pemmymbenne (puc. 21.2). D10 1ieHpaibHBIN TeHepaTop UMITYIBCOB, 3AMETHM, He BKIIIOYAET CIIMPATIEBUIHBIC
TpYyOBI KaK TAKOBBIE, & BUXPEBBIE MPOILIECCH TOBUMMOMY, BO3HUKAIOT Yepe3 KPETUIeHUsI Kpbluia 0a00uKH H30THYTOH (OIBTH Ha
BHYTPCHHEH TIOBEPXHOCTH MEXK/TY JBYMSI CY)KAFOIIIMH (CXOMSIIIMMICS) BOTHOOOpa3HbIMHU (hopMamu TradparMbl uepes
OIPEICIICHHBIC TPOMEKYTKH (HE MIOKA3aHbI Ha [HarpaMMe), IeHCTBUE KOTOPBIX IIPUBOMUT K TOMY, YTO BEyIIas CPea, BO3AYX
WJIM BOJIA, TEUET KaK PsiJi BUXPEH uepe3 BOIHOOOpas3HbIe AUCKH. JleficTBUE U (YHKIIMS 3THX PY4CHKOB, THapparMbl
aHaJIOTUYHBIE )kabpaM CTAIMOHAPHOW (OpEIH, OTKyAa 3TOT MOTOP IOITYYHII CBOE Ha3BaHHE.



BALLAST TANK BALLAST TANK
vortical cooling and rarefaction copper-alloy rilled
diaphragm

with Category A temperatures,
(rising ang?expanding cold)

ANy a : | 2~ LB\
e e — _—_‘r-_ ; T . el Uf
ortical cooling and densation s e cooled
with Category B temperature, reduction in size, spacing and s
(falling and concentrating cold) separation between rilled diaphragms wates
L) in proporticn to Golden Section or Phi

drive shaft ,,/"

Fig. 21.4 Detail of centripulser suction drive

Puc. 21.4
water densation path of supér-cooled,
and repulsion super-condensed water
pallast ballast tank
tank :
2onn of
decreasing BOF0 >
vater water
density suction Im= PASSENGER steering
doe to intake ACCOMMODATION gear
increasing
vacuum
ENGIHE rudders
ballast iy
Eank ballast tank
T e e r__;-"fﬂ::;Fr
combined su:tiunq rear turbolence and physical
& pressure rotor fxpanslen of Buper-cooled water

Pushes sgaimst rear flaoks and
impels the submarine foerwards.

Fig. 21.5 The biotechnical submarine
(design principle)

Pwuc. 21.5

3neck akTHBU3UPYIOTCS ABa (hakTopa. Bo-miepBrIX, B miaBe 4 ObUIO yKa3aHO, YTO 10 CJIOBaM BHKTOpa, Upe3BbIuaiiHbie
pesiestbl JIro00i naphl AHaNeKTHIeCKHX BemnduH (puc. 4.6) MOryT ObITh IOCTUTHYTHI JIMIb IIPU IPAaHUYHOM ycioBruu 96%
B (pusnaeckoM Mupe. Bo-BTOpEIX, B TaBe 7, IBE pa3IMIHBIC TEMIIEPATypHBIC CHCTEMEI, TUIIOB A 1 B, 65utH
UICHTU(HUITIPOBAHBI KaK ITOIBEM U PACIIHPEHNE, U CHIDKEHHE, F KOHIIEHTPauy (JopM BEICOKOI TeMITepaTyphl H XOIOAa.
Vcnionb30BaHME MAacCOBOM cpe/Isl BO3AyXa MIIH BOBI, C €TO MAaIIHHAMK BHKTOp cMor, 3a cder OBICTPOro depe1oBaHus



LEHTPOCTPEMUTEIIbHON KOH/IeH ALK U pactuupernst (auddy3nu), 1uist npepbIBaHUs. HOPMAILHOTO BO3BpATA MaICHUS 1
KOHIIEHTPAIINH XOIOIHOTO, YTOOBI HATPETHC, ITyTeM IIpeo0pa30OBaHI XOIOa B IIOABEMHBIC U pacmmpsromue Gopmsl. Korna
3Ta JJOCTHTAeT CBOETO KpaifHero mpenena B 96%, Gyner Torna CHOBA TIOBTOPHO IPeoOpa30BaHO B ()OPMBI CHIKCHHUE
(Temriepatypbl) M KOHLEHTPALMIO. DTO IPUBOAUT K OYECHB OBICTPOMY OXJIAXK/ICHHIO, ¢ KOTOPHIM BHKTOpP CMOT' OXJIa/INTh BOIY OT
+20 ° C no +4 ° C B TeueHne HECKOIBKHX CEKYH/I.

B xoze aTOro nporecca MonIonaas crocooGHoCTh KapOooHoB (Carbones) craHoBUTCS HACTOIBKO KpalHel Moj| HarlopoM
MOIITHOTO KOHIICHTPHPYIOIIETO BIUSHUS [IEHTPOCTPEMUTEIBHOTO CITUSHIS, KOTOPOE CO3/1aeT CHIIBHO OTPHIIATEIILHO
MOHU3UPOBAHHYIO aTMOC(EpY, 9TO KHUCIOPOX, KOTPOBIif OHH YK€ MOITIOTIUIH, KOTOPBIA CTAHOBHUTCS NTACCHBHEIM IIPU
OXJIQJKICHNH, TIIATEIBHO CBA3aH U CTAHOBUTCS B PABHOM CTEIIEHH CBOJHTCS JI0 HEIOCTATKa TPOCTPAHCTBA. JIpyrumMu ciroBaMu
Kak kapOoHsbI (Carbones) u KkucIopos, a Takxke JH0bIE IPyrue IEMEHTbI HIIX I'a3bl, IPEBPALIAOTCS B COCTOSHUN
BBICOKOYACTOTHOMH, B ME&XKPa3MEPHOH, MOTCHIINAIBHOI YHEPTHH, KOTOpas TpeOyeT TONbKO He3HAUYHTEIEHOTO HarPEBAHHS JUIS
obecriedeHns MacCUBHOTO (00bEMHOI0) PaCIIMPEHUSI.

BosBpamasics k IByM pa3THIHBIM (hOpMaM XOIOAa YIOMHHABIIIHECS BEINIE, Ha prC. 21.4 MBI paccMOTpHM,

KaK JJOCTHTAETCs MX MOCIenoBarTenbHas cMeHa. Kak BomHooOpasHas opma IEeHTpaaIbHOTO TeHepaTopa HMITYITECOB BPAIIaeTCs,
Bona (Wil BO3/yX, eciii 3Ta paboyast cpea Obuia BeIOpaHa), KOTopast IPUCYTCTBYET MEXLY ABYMSI CXOMSLIMMHUCS (B Y3KHX
MecTax pydeikoB) auckamu auadyparMsl, IPUBOANUTCS B ABMIKECHHUE U MO JASHCTBUEM LIEHTPOOSKHOM CHIIBI BHITAIKHBAOTCS
HapyKy. Tak kak 0CBOOOXKTaeT 3TO MPOCTPAHCTBO, TO OHO 3aMEHSETCST OONBIITIM KOTMYIECTBOM TTOTPEOIIEMOiT BOIIHI,
MOCTYTAOIIEH Yepe3 BUXPEBOE BCAChIBAHKE, KOTOPAs CO3/AeT YaCTHYHbIN, @ HHOTA 1 HHTEHCHBHBIH, BAKYYM Iepest
TIOJIBOJTHOI JTONKOM, B KOTOPBII OHa BTATHBAacTCs. [IHTEHCHBHOCTB 3TOTO BaKyyMa 3aBHCHT OT CKOPOCTH BPAIIICHHUS BOTHOBOTO
LCHTPAIILHOIO TEHEPATOPa UMITYIIBCOB.

Kak BuiHO Ha uepUexeil, BOMHOBas (hopMa IIOBEPXHOCTH [BYX qra(parM He BIIOIHE [apajlIebHbL, TO €CTh,
COOTBETCTBYFOIIHE IPEOHN U BIIJAMHBL U3 ABYX qHadparM CMEIICHBI B MX BEPTHKAIBHOM OTHOIICHWH, TC U3 HIDKHEH OIIIKe K
[CHTPAILHON OCH, YeM BEPXHsisl. Pe3y/ibratoM 3TOro sIBISICTCS CO3/IaHUE YCPEIOBAHIE PACIIMPCHUE U CY)KCHHUE (CKUMAHUE)
npocTpaHcTBa. MHTepBanax MeX /Iy MUKAMHU 3THX PYyYeHKOB anadparm, a TAKKe MPOCTPAHCTBO MEKIY HUMH, YMCHBIIACTCS B
nponopuuu 3onororo CeueHusl.

Tak kak Bojia MOCTYIIAET B TIEPBOE CY)KCHUE Y HIDKHEH YaCTH MPUEMHOTO MaTpyOKa, 3TO MOOY)KIACT K JaIbHEHIIIEMY
paaranbHO> OCEBOMY; IIEHTPOCTPEMUTEIBHOMY, BUXPEBOMY [IBIDKCHHUIO 0 H30THYTOH (DOIIBre KITallaH PACIIONOKEH TOJIBKO B
nepeHeii yactu cy)xenust (He TOKa3aH 1Mo MPUYUHE CXeMATHIECKOH SICHOCTH) U OXJIAXKIAACTCS TTOJT BIMSHAEM BbI3BAHHOTO
LEHTPOCTPEMHTEILHBIM 00Pa30M CHIDKAFOIIETO M KOHIICHTPHPYIOIIETO Xomona. He umest TpeHust [Py CKATHH, B CY)KCHHUE,

OHa 3aTeM TIOCTYIACT B PACIIUPSIOIIEe IPOCTPAHCTBA U, C BPEMEHHOM Mepeiaieii 0CeBO™>pa nuaibHOrO BUXPEBOIO JBIKCHUS,
OHa OXJIAYK/IACTCS [AJIee IO BIMSHHUCM TTOBBIIICHHUS M PACIIMPCHUS XOIO/A.

YT1o0BI MOTYYHTh HEKOTOPOE MPEACTABICHHE O TOM, KAKHE [IPOLIECCHI 3/1Ch YIACTBYIOT, €CIIH BbI OyIeTe IepKaTh JIal0Hb
Tepe]] CBOMM OTKPBITBIM PTOM U [TOCTEIICHHO MPUKPHIBACTE I'YOBI Ha BBIIOXE, TEMIICPATypa BbIABIXaeMOr0 BO3IyXa Bce Ooee u
Goree oxmaxaaercs. biaromapsi mocienoBaTeIbHbIM YepeJOBaHIEM STHX IBYX (OPM OXITaXKICHHMS, BOIA OXJIAXKIACTCS HE
TOJIBKO OYCHB OBICTPO, HO M, K MOMEHTY €€ BBIXO/Ia U3 Tepr()epHIHBIX TIOPTOB (OTBEPCTHIA 10 IEPUMETPY ), OHA
4YpE3BBIYANHO IUIOTHAS, T. €. IPOCTPAHCTBEHHO CXKATO, M copeprkainue e¢ kapoous (carbones) Bemyr cedst kpaitae
arpeccuBHO. TakuMm jxe 00pa3oM, UTO U JICHICHAS] KUCIIOPO/a BOIA BBHITAIIKUBACTCS H3KAOP Y HEMIOABIKHOM
(craroHapHoi#t) hopenu U CIycKaeTes o OOKaM, U 3€Ch TAKKE CyIep MepeoxIIakKIeHHas, boraras KapOOHaMH BOIA PHIBKOM
CIIABJIMBACT KOPMY IIOABOIHOM JIONKH (M Ta BBICKAKMBACT U3 CIABIMBAOIIETO KOIbIA, KAK BHICKAKMBAET CBEXKAsI KOCTOUKA
CITMBBI U3 AJIbLI, CCIIM 3a)KaTh ¢€ MOXKY A yIICYKAMHU MAJBIICB. CBOE IOHUMAHNE).

B »TOM BHIE TOTYKOBOTO JBYKEHUS, 3aMETHUM, MBI B IPUHLIHIIE, HE CBI3aHHBIX C MEXaHUYECKUM BO3/ICHCTBHEM
00paTHOM TATH, YTO MOXKET CIIOCOOCTBOBATH B OIPE/ICIICHHON CTEICHH, a CKOpEe C TMOCIeI0BaTeIbHBIM 3(deKkTom
BO3eHCcTBIEM (DHU3MUECKOl JeMaTeprain3alii Ha HOCY, a 3aTeM (u3uueckoe paciiupeHne Ha KopMy cynHa. Kak mokazaHo Ha
puc. 21.5 3ti npeoOpa3oBaHus BOIHBIX TOTOKOB B HAIIPABJICHUH K 3a{HEH YIJICHECHOH YacTH, sSileBuIHAs (opma Kopiyca
KOpaOJIsi, TJIe OHA BCTYIAET B 3aMMOJICHTBHE C 3a00PTHOM BOJIOM pa3HOM yIelbHOM MIIOTHOCTH, TEMIIEPATYpPhl U (PH3HUECKOTO
cocTaBa. DTo 3acTaBIseT e€ OBICTPO PACIIHUPSTHCS, HE TOIBKO M3-32 BBICOKHX BHEIIHUX TEMIIEPATYp, HO TAKKE U ITOTOMY,

YTO [TOBTOPHO TOIVIOMIACT TE IEMEHTHI, KOTOPBIEC OCAKIAIUCH B TCUCHHE OYTH MIHOBEHHO OXJIXKICHUS (OCaXKICHUE CONeH 1
MHUHEPAIIOB TIPOMCXOANT TPH OXJIAXKICHUH TIPH OTCYTCTBHE CBETa M BO3ayxa - mmasa 9, m. 9.3). Takoe GvIcTpoe (puzrdeckoe
pacmmpeHue, 3aMeTHM, ITPOUCKOTUT MEKIY MAcCO BOIBI JISKAIIIEro 3a KOPMOH U Mepe CyOMapHHON HEIOCPEICTBEHHO.
HanusnuBas Ha KOpITyC CyIHA IPOTUBOCTOMT OOOMM TUM CHJIaM, OHH CTAJIKHUBAIOTCS C CY)KAIOMIMMCSI KOPITYCOM TTOABOJHON
JIOJIKH ¥ CMBIKAIOTCS (3aKPBIBAFOTCS) B KOPME HEE, B PE3y/IbTaTe Yero MOABOIHAS JIONKA, KaK U HeMOIBIDKHA (CTAllMOHAPHAS)
(openb, TBUraeThCS BIIEpe, KaK KyCOK CKONB3KOTO MbIIa 3a)KaThIM MEKIY HajblaMH. DTO IBIKEHHE BIIepe]] eme Oornee
YCHJIMBAETCS Yepe3 BaKyyM, BO3HUKIINI B HOCOBOI YacTH CyIHa OT OBICTPOro MOCTYIUICHHS BOJBI B LICHPAIbHBII reHepaTop
MMITYJIbCOB.

21.6 Knumamop (umo mo 6pooe coepemenno2o0 KOHOUYUOHEPA)

DTO yCTPONUCTBO, OYEBUIHO 10 pa3Mepy CO LISy MAIBIHKA, SBISIETCS TeHEPATOPOM, CIIOCOOHBIM MPOU3BOJUTH
TeMIepaTypy, MPUHAIKUT K Tumy A NCKYCCTBEHHBIX, BUKTOp oXapakTepr30Bai ero Kak MHHHUATIOPHAS KOTIHST 3eMIIH,
KOTOpOE, Yepe3 CBOK "OpUTHHANIBHYIO" ()OPMY JIBHIKCHHS MOXKET MIPOU3BOIUTH U TOBBIIICHUE U PACIITMPEHUE XOIO/a 1



MaJIeHNUe U KOHIIEHTPAIINIO BBICOKOI TeMIIepaTyphl, IPHUYEM MEePBhIi CMEPTEIbHBIIN IS BCEX OOIE3HETBOPHBIX OAKTEpHH.

ITpu oueHb BBICOKHX 000pOTaX, Yepe3 METHBIC CIIaBhI IICHTPATBHOTO TeHePaTopa NMITYIbCOB OOBIYHBII BO3AYX, IPH
JIBIJKEHUH BBIIIE CKOPOCTHU 3BYKA, TAKHE LIEHTP-UMILYJIbChI JOBOIST BO3AYX A0 TOYKH MOJEKYISIPHOIO Kpaxa U IPUBOLAT K
TIOABJICHUIO paHee HeM3BeCTHOH (hopMbI aToMHOM SHeprui. OHa MOXKET OBITh YCHJICHA B COOTBETCTBUH C IIOKETAHHISAMH ITyTEM
M3MEHEHUS CKOPOCTH BPAIICHHS, B PE3yIBTaTe YEro MOMYYaloTCsl €CTECTBEHHBIE (POPMBI, MOTYT OBITH ITOIYYCHBI THOO BHICOKAS
Temmeparypa 60 xonof. C MOMOIIBIO 3TOTO YCTPOHCTBA, BMECTO OOBIYHBIX CHCTEM OTOITICHS, CHMIITOMBI, KOT/Ia
TopsT9asi TOJIOBA M XOOIHBIE HOTH, IPOCTPAHCTBO JIy4e3apHO MOOTPEBACTCS CBEPXY BHU3, TAKHM e 00pa3oM, 9T0 U
Comnme HarpeBaeT atMochepy 3emin. B pesyrsrare, Bce pocTpaHCTBO PaBHOMEPHO IIPOIMHUTAHO, HACKIIIEHO, TEILIOM
(BBICOKOI TeMIepaTypoi).

C apyroii CTOpOHBI, IPU APYroil HACTPOUKYU anmapaTa, IPOCTPAHCTBO 3ANONHACTCS U 1aKE AUCIIEPCUs IOBBILIEHUS U
pacLIMpEeHys X0IO0Aa, IPOU3BO/ISL CBEXKUI BO3/yX, KaK B FOPHBIX palloHaX. DTO U3MEHEHUE TEMIIEPATypPHOIO PEKUMa
JIOCTHTaeTCsl 33 CUET BKIIFOYCHHUSI HEOONIBIIIOr0 AIEKTPUYECKOTO COPOTHBIICHHUSL, HIEKTPHIECKOT0 OTOILICHHUS (JIEKTPHIECKOro
TEHa) WITK DIIEMEHTA.
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Fig. 21.6 Prototype A (top),
Prototype B (bottom)

Pwnc.21.6
HpI/I Hpoxoz[e BBICOKOI'O TOKa qepe3 HETOo, CKOpOCTI) BpaHIeHI/ISI IleHTpaHI)HOI‘O reHepaTopa I/IMHy.IIBCOB CHIMKACTCA U
npeo6nana}0T TCILJIBIC TeMHCpaTypHLIe YCJIOBI/ISI. C prroﬁ CTOpOHLI, KOria BbICOKas TeMHepaTypa CHUIXACTCA, CKOpOCTI)
BpaHIeHI/HI, COOTBETCTBEHHO, yBeJII/I‘II/IJICSI, l'[pOI/ISBOZ[}I BO3I[yX I‘OpHOI‘O KayeCTBa, yl'[OMSIHyI‘LIﬁ BBIIIIC.

21.7 Jlematowana mapenka

Hackonbko MOXeT OBITH OIpe/ieNneHa, Tak Ha3siBaeMoe «Cremamniee boame», (yHKIHOHIPOBAIIO, HCTIOIB3YS
HeOompIryro Moxudukarro dopenesoro J[Burarens, Ho, kak Knmmarop, paboraromniuii Ha 6onee BBICOKHX CKOPOCTAX, B
Ka4ecTBe ABIDKYIIEH cpebl ObLT BO3MyX. J[Ba mporoTHma moka3ans! Ha puc. 21.6 pa3muaHbIe MOJENN OTHOTO U TOTO JKe
ycrpoiictsa (rpororuiibl A BepxHeii(c mpasa) u B HmkHuii(c nesa)). B toxe camoe Bpemst kak Kitimarop nmeer pasmep co
HITATY MaJTBIHKa, pa3Mep JTeTA0IeH TapeIKy COCTABIsIET OKOIo 65 cM B aimamerpe. DTo TaKKE MOXKET OBITh U TEM, UTO
Ha3bIBAIOT 'BaKyyMHOM MAIIMHOH", KOTOpas KayKeTCs BIIOIHE BO3MOXHO B CBETE KOHJICHCAIINH TTAHETAPHOTO BIKCHUS B
DopeneBoM JIpurarerne, Tak Kak IEHPaIbHBII TeHEPATOP MMITYIIHCOB MOMKET HCHOTB30BaTh BO3MYX MM BOMY B Ka4eCTBE
JBIDKYIIEH cpensl. CyIIecTBYIOT TaKXKe OCHOBAHNS, IIOJIAraTh, YTO C 3THM yCTPOICTBOM MPOBOMINCEH SKCIEPUMEHTEI C
HCIIOJIB30BaHUEM KBapIIABOTO resist (CHIIMKaressi, CelIMKaTaMn) B Ka4eCTBE TOILINBA.

[epBoe n3 9THX YCTPOHCTB OBLIO MPOU3BEIECHO 3a COOCTBEHHBIE cpencTBa Bukropa kommanwueit Keprn B Bene B 1940
TO/ly 1 BIIOCIIEAICTBUH Jaiee pa3BUTHI B 3amke LlleHOpyHH. L{emb 3THX MPOTOTHIIOB ObITa TBOSIKOM:

1) nanbHeiiiee pacciegoBaHre CBOOOIHOTO MPOU3BOICTBA SHEPTUH, U
2) poBepka TeopHii BUKTOp Ha JieBUTALIMH, BEPTHKAIBHOIO MOIETA.

[IpuHrMas BO BHIMaHUE TO, YTO B IEPBOM CITydae, €CTh HeOOXOIMMOCTE B BEPXHEH YaCTH a3POJHHAMITIECKOTO KECTKOTO
KyTIoJIa IPUKPEINICHHOMY K OCHOBaHHIO, 2-1 cITydail HeOOXOAMMOCTH €T0 TIPHUBSI3aHHOCTD K OBICTpOAeHCTBYyroMIeit
MyTe, 4TOObI II03BOIUTH €My MOJHUMATHCS (BOCXOXKIEHHE) , Oy/eT JOCTUIHYTa aBTOMAaTHIECKOE CAMOBPAILIEHHUE 1 TeHepaLiys
MOTBEMHON CHITBI. UTOOBI 3aITyCTHTD SHEPTCTHYECKHIA IPOIIece, ObIIT NCHIOTb30BaH HEOOMBITOH BBICOKOCKOPOCTHOM
(BBICOKOOOOPOTHCTBIN) NEKTPOIBHIaTeNb, CriocoOHbIH mpon3BoauTs ot 10.000 10 20.000 060poTOB B MUHYTY.

Hecmorpst Ha KOMIIAaKTHBIE pa3Mephbl, 3Ta MallIHA TPOM3BEIIa TAKyI0 MOIIHYIO MOJBEMHYIO (JIEBUTALNIO) CHILY, YTO,
Koryia oHa Obuta BriepBbie 3amyiiena (6e3 paspentennst Bukrop Ilayoeprep u B ero orcyrersue!), OHa copBana rmects 001ToB
nmamerpom 1o 0,25 mroiiMa n3 BBICOKOIIPOYHOM CTaIM Ha pacTshKEHUE aHKEPHBIX OONITOB M BBICTPENHIIA BBEPX, 3aTEM



pas6rmtacs o kpeinty anrapa. [To pacaeram Buxropa Illaydeprepa, OCHOBaHHBIX HA JAHHBIX M3 MPENBIIYIINX TECTAX,
yerpoiictBo auamerpom B 20 cm u ckopoctbio BpateHust 20.000 060poToB B MUHYTY, IPOM3BEIIO Obl MOAbEMHYIO (JIEBUTALMH)
CHITy TaKoro Macmraba, 9To OHA MOrIa ObI TIOTHATH Bec B 228 ToHH. bornee Toro, coobaercs, 4To IOT00HBIE
yCTpolicTBa OBUTH MOCTPOCHBI B O0Nee KPyITHOM MacIuTade, Kak yKa3bIBaeTCs M3 OTPhIBKa cTaThl 0 Buxrope Llaybeprep
HammcaHoro A. XsmMMacoM B JKypHane VIMmio3us, B KOTOpoM TOBOPUTCSL:
"Ecmo mnozco ciyxoe o mom, umo Lllaybepeep denan na camom Oene 6 meuerue 9mo2o nepuood, 60IbUUHCIBO
U3 KOMOPLIX YKA3bIBAIOM HA MO, YMO OH 3AHUMAICS PA3PADOMKOU <Iemalowux OUcKoe» no konmpakmy ¢ apmueil. Ilozonee
cmanogumu s uzeecmuo, umo "nemarowutl ouck” sanycmuau 6 Ilpace 19 ¢espans 1945 200a, xomopwiii noousics na
svicomy 15 000 mempog ¢ meuenue mpex munym u docmue npedenvhoii ckopocmu 2 200 kuromempos 6 uac, smo
0v110 pazpabomkoll npomomuna Komopbwiii o1 nocmpoun 6 Maymxaysene 6 KOHYEeHMPAYUOHHOM Tazepe.
Llaybepeep nucan: «nepgvim yCavbluian 00 Jmom cooblmuu nocie 80lHbl, uepe3 00HO20 U3 MEXHUK08, KOMopbwlil pabomanu co
MHOU». B nucome xopyey, om 2-20 ageycma 1956 e. [llaybepeep npoxommenmupogan: «Mawunsl, Kak npeononazaiocy, Ovliu
VHUUMOJICEHbI Neped cambim KoHYoM 6otinbl no npuxazy Ketimens. ™ "
31ech, 1 TOIBKO Mepert BEIXOOM B MedaTh, MHE UPE3BBIUAHO MTOBE3IO B TOM, YTO MHE OBLIH IIPEICTaBICHEI Oomee
nofpoOHsIe (ororpadun neraromeit Tapenku 3 Amepuxu Praapaom K. denpsbennom, 6s1BrmM koMarayomM BMC
CIIA. Oy noKa3bIBaIOT HIKHIOK 9acTh TOTO, YTO Ha JIOKA3ATEIBCTBAX, Ka3aJI0Ch Obl, OMBITHBIM 00pa3uoM A (IIpOTOTHIIBI) U
3HAYUTEITFHO O0JIErYHUT 00BsACHEHNE ero GyHKImu. [Ipex e 4em caenars 910, 3aMeTHM, MBI IODKHBI 03HAKOMHUTECS C €TI0
YCTPOKMCTBOM, paccMaTpuBast €ro CJIOi 3a CJI0eM B COUETaHHH C MOoNepedHbiM cederneM (puc. 21.7) i coOTBETCTBYIOIIIE
wutoctpauus (puc. 21.8 - 21.12).

Pwc 21.7

Ha puc. 21.8 noka3ana nerarommasi Tapenka, yCTaHOBJICHA HA TSDKEJIOM OCTHOBAHMH TIO OTTEHKaM M3 I[BETHBIX METaJLIOB,
KOTOpOE BKJTFOYAET B ceOst KOpOOKyY mepesiad, M3 KOTOPOH BHICTYHAIOT ABa Bajla, OMH TOPU30HTAIBHO, a PYroif BHH3.
BBICOKOCKOPOCTHOH 3IIEKTPOIBUTATEINb, CKOPEE BCETO, OBLT COSANHEH C MOCIEAHIM, YTOOBI PACKPYTHTH BCIO BEPXHIOIO YacTh
110 kpuTHaeckoi ckopoctu Bpamienus ot 10 000 o 20 000 060poToB B MUHYTY, IPH IPEBBIIICHAN KOTOPOTO HAYNHACTCS
caMoBpakeHHe. Uepe3 pemyKTop TOpH30HTAIBHOTO Basla BEPOSTHO, OBLT HCIIONB30BAH [T OTBOZIA MEXaHIMUIECKOH sHeprun. UTo
Kacaercst HalpaBJIeHHs BPAILCHNSI, TO, TOCKOIBKY OOJBIIMHCTBO SIEKTPOIBUIaTesiell (€C/iiu CMOTPETh CO CTOPOHBI IJ1e He
BBIXOJIUT BaJl, 3aKPbIThIH KOHEL) BPAIAaThCsl 110 YaCOBOI CTPEIIKe, TO, KaK JBHIATelb YCTAHOBIICH CHU3Y C KapJaHHBIM BAJIOM
BepX, [IEHPATBHEIA TeHEPATOp MMITYTHCOB BPAIAaeTCs IPOTHUB YaCOBOM CTPENKH, ECIIH CMOTPETh Ha almapar CBEpXY.

Bremrawmit 06TekaeMbli KOPITYC H3TOTOBJICH U3 MEIHOTO JIHCTa TONMMIUHON 1,2 MM U C IIEHTPAIbHBIM OTBEPCTHEM MOXKHO
yBUZETh Ha pHc. 21.9, 9yTh HIDKE KOTOPOTO MMEETCs KOTMBIEBOH YyryH MITH KONBIIO U3 AIFOMUHIUS OKOJIO 5 CM B TITyOUHY H
TONMIUHON 1,5 M, 1 BBICTaBICHHBIM KpaeM OKOJIO 2 CM 3a KOPITYC. DTO SIBISIETCS YaCTHIO OCHOBBI U IS yIOOCTBa 00padOTKH U
3aIIUTHI BECETO aMlapart, Korja OH He HCIonb3yeTcs. Yepes oTBepeTre, 9acTh cpa3y ke BUIHO B OCHOBHOH KOHIICHTPHYICCKH
puICHOH TTACTHHBI WX JHa(parMsl, a Takke 3 MEIH, MOKHO yBHIETb, KOTopas m300paxkeHa IennkoM Ha puc. 21.10. Ha
9TOM BepxHell n3BminHe (pydeiike) B mactrHa copepskuT cepun meneii S, Bpe3aHHbIX 0/ YIVIOM Ha BHYTPEHHHX CTOPOHAX,
CKJIOHAX 2-TO ¥ 3-TO KOIBIIA, MIEJH Ha BHYTPEHHEM 2-0M KOJbIIE, CY/KaIOIIEMHCS K OCHOBAHHUIO, OOMBIIEE B UTHHY,
6oree OIM3KO PACHONOKCHHBI M OXBATHIBAIOIIHX TIONE MOABEM HA IpeOHE, YTOOBI HAKAaTHIBATECA. Uepes 3TH IIeH BTATHBACTCS



BO3/IyX BHYTPb, 3aCaCHIBACTCS YaCTh M YaCTh, ICHTPH(YTHPYET B MPOCTPAHCTBE MEXKTY IUTaCTHHON B 1 mmaTcuHoi

C , mocienuss IIacTHHA Moka3ana Ha puc. 21.11. B coOpaHHOM BHJIE Kak eIrHOE 1e10e, KoOMOMHAIHS 00enX ITACTHH U
BCTaBJICHHBIC BOJHOBEIE INTACTHHEI, APYT HA Apyra 00pa3yioT MeXIy HUMH POCTPaHcTBO W SBISETCS TeM, YTO S IMEIO B
BU/Iy M B IPYTHX MeCTax "[eHTPalbHBIIl reHeparop ummyinbcoB (centripulser)”, Tak kak OH BBHIe MHOXECTBA CIIHPAJICBUIHBIX
TpyO uiu BriauH (rosaocteii) B hopMe BOJIHBI, 10 CyTH BBITIOIHSIOT OJIMHAKOBYIO (hyHKIHIO. [10 CpaBHEHHIO C MOMepedHbIM
CeUeHUeM Ha puc. 21.4, Tae SIeMeHT -IIeHTPATbHEINA TeHepaTop UMITYITECOB, OBUT COCTABICH M3 MHCEMEHHOTO OMUCAHUS, 37eCh
KombIeBast psI0b obenx mracTurs! B 1 C Ha puc. 21.7 ropasno 6onee yrioBast ¥ uX TpeOHH U BITQAUHEI, BEIPOBHEHBI
MPAKTHYECKH BEPTHKAIBHO.

ITpu cpaBuenun miactus B u C, B Toxke camoe BpeMst Kak 00€ UMEIOT 5 pacToIOKEHHBIX ¢ PABHBIM HHTEPBAJIOM KOMIbIa
OIMHAKOBOTO pa3Mepa, rpeOeHb HanOoee yIaJeHHOTO Kolblla Ooliee OKpyIIIble, Y INIaCTHHEI B 3aBepmmaeTcst 6-5IM Topasio
mupe nepudepuitHbiM koxkyxoM (karorom). [Tnactuna C, Tonbko ¢ 5 -10 KoILaMu, BIOKEHA B YIIIYOICHHE C BHELLTHUM
MHOYKECTBE 11elieil (yIeabeB) Kak KpUBOIHHEHHbIe TypOHHHBIE JIonaTtku T, KOTOpbIE SIBJISIOTCS HEOTHEMIIEMOH YacThio
mwractusbl D (puc. 21.12). Xorst mwiactuse B u C SBISIFOTCS BOITHOBBIMHE, IUTACTHHA D Mtockast v 00 W3TOTOBJICHBL U3
HEpIKaBEIOMIeH CTallN, aTFOMHIHHIS WIH OCEpEOPEHHOI MEIH, TI0 TIEPIMETPY COIEPIKUT JIONACTH TypOHHBI MOTOOHBIE KaOpaM.
[lenu (kaHABKH) MEK/LY JIONATKAMK M3rUOAIOTCS], CHauasIa B OJIHY CTOPOHY,  3aTeM B JPYroi, caMo JIe3BHE JIOMATKH, HMEET
BBIpaKeHHBIE (POPMBI KpbLTa. [IprnokeHreM K HIDKHEH mmacTiHe D SBIsercs erie omHIM KOMIOHEHT, 3aBUCHMAast U3 MeIN
nepudepuueckuii Koyx (karror) E , Bumumble Ha pric. 21.11, KOTOpHIil B COUCTAHNN C BEPXHUM KOXXYXOM A HAIpaBisieT
BBIOPOCEHI IIEHTPATBHOTO TeHepaTopa NMITYITLCOB BHU3 1 HIDKE YCTPOHCTBA. DTO TakKe CO3AAcT BOTHYTOCTh Ha HIDKHEH CTOpOHE
CyIHA, KOTOPEIM OHO MOATANKABACTCS BBEPX TTOCPECTBAM OBICTPOTO PACIIMPEHHS paHee JeMaTepHaIN30BBIBAEMOTO HITH
CHJTBHO OXJTAXKICHHOM U CKaTOTO BO3/TyXa.
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Fig. 21.8

Fig. 21.9
Puc 21.8 Puc 21.9

B cobpannom Bune, miactunsl B, C u D ¢uxcnpyrores BMecTe Ha cTynuiy 6-10 G0nTaMu U pa3JeineHHbI
npoknaakamu. O6tekarens E xperures x macture D. U BHenrHnmit koxkyx A u macTusa B, ¢ qpyroit cTopoHBI KpersTes K
MAaCCHBY C JIE3BUSIMH JIOMATOK TypOHMHBI 12 -F0 BUHTAMHM C TIOTaiHOM roioBKo#, riactuHa C kpenurhes K miactude D 6-10
BHHTAMH. 371€Ch, C YUETOM IEKTPOMATHUTHBIX M aTOMHBIX PEaKI[Hil B IIPOIECcCe SKCILTYATAINH, BIIOTHE BEPOSITHO, YTO
pa3IHYIHBIC KOMIIOHEHTH! OBUTH YaCTUYHO MM MTOTHOCTHIO H30IUPOBAHEI JIPYT OT ApyTa, MaitbdamMu, BO3SMOXKHO, H3TOTaBIEHHBIX
13 PE3UHBI WM IPYTOro M30/IAIMOHHOTO MaTteprana. Pasmep orBepcTHs B Koxkyxe-o0TeKaTene A, Ka3aroch Obl, ITOATBEPKIACT
3TO, TOCKOJIBKY OH YYUTBIBACT BCTABKU TaK M (DUKCHPYIOIIHIT BUHT 1 U3OJISIIOHHBIC O0OIOUKH.

OnvH HIOAH, 3aMETHUM €T0 OTCYTCTBHE, SBIIIETCS KOHUYECKHIM MIPEIMETOM B IIEHTpE, ITOKa3aHBIM Ha 000X IMPOTOTHIIAX HA
puc. 21.6, KOTOpBIi MOXKET OBITH CYIIIECTBCHHBIM H KH3HEHHOBAKHBIM KOMITIOHEHTOM, PEATIONOKUATEIBHO €T0 B3SUTH PYCCKHE
u3 kBapTupsl Bukropa B Bene (rasa 1). Eciu 910 Tak, T0 9T0 IPUAMET KPEHMIICs OOITOM B BUHYMBAHBIM B BEPXHIOIO
4JacTh IEHTPATBHOTO Bajla, TOKa3aH Ha puc. 12.9. bormee BepOsSTHBIM TO, YTO MOIETb paccMaTpuBacMas 31ecCh
JICHCTBHUTEIIBHO SIBISIACH OIBITHBIM 00pa3loM A, ITOTOMY YTO KajKeTCsl, HET TOUeK KPEIICHNs Ha BTOPOM KOJIBIIE IUIaCTHHEI B,
COOTBETCTBYIOLIMX TeM Ha cTynuie npororuna B (puc. 21.6). Tor daxt, 4T0 LEHTp STOro yeTpoHcTBa MOMHOCTHIO OKPHIBACT
TpPEThE KONIBIIO €IIe pa3 MOATBEPKAACT TO, 4TO OBICTPOE TTOTPEOICHNE BO3IyXa OyIeT CIMUIIKOM MaJleHEKUM. B ommiame ot,
6oree BRICOKOTO IIEHTpA OITBITHOTO 00pasna A nmeeTcst O0IbIIOe KOMTMIECTBO MIeNIeH Ha CTOPOHAX U CBEPXY, KOTOPBIC OBI
TIO3BOJIHJT CBOOOTHBIH JTOCTYII BO3IyXa K IIEIAM B KombIlax 2 u 3. Kakne mpormeccs! Ha caMoM Jiele MTPOUCXOAAT BHYTPH
IIEHTPAIIFHOTO YCTPOUCTBA, MOKHO TONBKO TIpennonorars. Ero ¢opma momysiina, 3aMeTnmM, MOKHO PEANOI0KUTD, BHYTPH,
MIEPEBEPHYTOE PACIIONIOKEHUE BIOKEHHBIX pydercThix yamr Pemymbcrna (Repulsine) 6pumm onmcano panee (puc. 21.2), niun
KaKoH-u00 Ipyroit (hopMEI IIEHTPaTBHOTO TeHepaTopa NUMITYIIECOB HIIH HEKOTopas Apyrast (hopMa MEXaHU3Ma CTUMYIHPOBAHUS
JBUOKeHHst K HeHTpy. Tak HeoOxaanma st QYHKIHOHUPOBAHUS KOHTPYKLIMH.

ITepen Tem kax MBI 0OpaTHMCS K BHyTPEHHEH TMHAMHKHN Ooree TOAPOOHO, B TIEPBYIO OUeperh HEOOXOAUMO
MHTEPIPETHPOBATH BHIIIE YIOMSIHYTOro BukropoMm TepmuHa ‘'cikaTie JeMaTepHaTH3aIys , Ul KOTOPOTO MBI JOIKHEI



00paTUTHCS K OCHOBaM (DH3MKH. B gacTHOCTH, K XapaKTEePHCTHUKAM TPeX HanOoIee MIMPOKO N3BECTHBIX SCPHBIX JaCTHI,
SIIEKTPOHOB, IPOTOHOB M HEUTPOHOB, KOTOPEIE, COOTBETCTBEHHO, IMEIOT CIICTYIOIHE BHEITHIE 3apsIbl i OTHOCHTCIIBHBIC
aTOMHbIe Macchl: JnekTpoH, 3apsix (-) , 0.000549 xr; Ilporow, 3apsi (+) , 1,007277 xr; Heiirpow, 3apsia (Homs), 1,008665 kr .
ITockombKy HEHTPOH He HECeT HM KAKOrO BHEIITHETO 3aps/ia, OH J0 CHX IOp IPE/IIONOraloT, YTo TI00bIe BHYTPEHHIE
MOJIOXKHUTENBHEIC M OTPUIaTeIbHBIE 3aps/Ibl YPAaBHOBEIIMBAIOT APYT APYTa, TO €CTh HET HU KAKOTO H3MEPHMOT0o

BHEIITHETO YEKTPHIECKOro 3apsaa. COrTacHO COBPEMEHHON TEOPHH, TaK KaKk HEHTPOH MMEET HYIIeBOH 3apsi OH CII0COOCH
MIPOHMKATH Yepe3 OTKPBITYIO CTPYKTYPY aToMa M TaKUM 00pa3oM, depe3 60MOapANPOBKH OHOTO HEHTPOHA, TaHHBII IEMEHT
MOXeT OBITh IPE0OPa30BaH B OAMH U3 CISTYIONINX C Ooliee BEICOKIM aTOMHBIM 4HCIIOM. boree Toro, 310T "He3apsKeHHBIH"
HEHTPOH CII0cOOEH reHepHPOBaTh MATHUTHOE TI0JIE, XOTS MPOMCXOMKICHUE €0 "MarHUTHOTO-TIONS O4EBH/IHO, BCE

€1Le OCTAETCs 3araikoi.

JlaBaiiTe Bo3pMeM NOHMMaHMe U3 KHUTH Bukropa [llaydeprepa u nepesepaeM Hamre nonnmanue Ha 180 °, Tak,
©CIIM HSUTPOH, KOTOPHIi KaK MBI HAOTIONAEM IMIYITbCUPYeT PUTMUYHO  UMEET MarHUTHBIC CBOMCTBA, HA CAMOM Jele
paccmaTrpuBaeTcsl Kak MarHUTHAS HIIM OMOMAaTHHUTHAS BeIMYMHA, TO BCS KAPTHHA MEHSCTCS, ¥ BIPYT MHOTOS CTAHOBUTCA SICHEE,
HOHATHEe. BMecTo AnckpeTHol cy0-aTOMHOI YaCTHIBI, OHA MOXKET pacCMaTpPHBAThCS KaK BCE IMPOHIM3EIBAIOIIAL,

MIOCTOSTHHO JBIDKYINAS CHJIA, SIPKYIO )KU3HEHHYIO CHITy aTOMa, 4epe3 KOTOPYIO CaMU aTOMBI MOTYT BOTIOI[FIOHIPOBATE OT
BOZIOpoOza 710 ypaHa. HeliTpoH CTaHOBUTCS KITFOYEBOM SHEPTreTHIECKOl (hOpMOI, KOTOpast CBSI3BIBACT SACPHbIC YACTUIIEI BMECTE
M KOTOpast, B M/TbCALMSIX C LEIBIMH PUTMAMHU (YHCIIOM) , IPECTABIISIIOT CYIIIHOCTD - HEHTPOH, PE30HUPYET C AEKTPUUECKUMU
MOTSIMH ¥ IPOTOHAMH U TTOJTOOHO 3JIEKTPOHY, TaK, 9TOOBI 00pa30BaTh CTAOMIBHBIC M YCTOHYNBEIC ATOMHBIE CTPYKTYPHL.

B momsITke 3amIAHYTH 3a 3aHaBec JokTopoM LI ¢ukoit Kaparammoit 2 rme MIOATBEPIKIEHA MarHUTHAS IIPUPOAA
HEHTPOHA, OH TaK’Ke ONMMCHIBACT KaK ''CBA3YIOMINI 3XO0NIOT", T.e. BRICIICH (hOopMOlt BHOPAIIMOHHOH YHEPTHH, HO HE YaCTHUIIBL.
Cremys U3 BBIIIE YIIOMSHYTOTO, IMEHHO 9Ta CHOCOOHOCTH CBA3BIBAHUS, KOTOpast IpeodpasyeT MaTepHaIbHylo 0a3y aToMa
Bonopoza (1 mporon + u 1 anexTpoH -) B aToMbl Oosiee BbICIIEro ypoBHsi. be3 00pa3oBaHust MOCIEHEr0 U NX HOCIeAYIOIeH
koMOuHaunu (0ObEANHEHHMST) B MOJIEKYIIBI, HE OylIeT )HU3HH, He Oyier GU3nueckux CTpyKTyp JH000ro Buja, OHl ObUTH Ob
HEBO3MOKHBI. MarHeTusm Wiy OMOMarHEeTH3M TI09TOMY CHHOHHM - OXKHBJISITh, OKUBILSISI HEUTPOHHYIO SHEPTHIO U B
SHEPreTHIECKHX c(hepax HEHTPOHOB, TAKUM 00Pa30M, €CTh MMOI00HAs (PYHKIHS Y BOIBI B (DH3HUECKOM (MaTEPUATbHOM) MHUPE.

Kpome Toro, eciu cyniecTByIOIIYIO CBI3aHHYI0 MEXKIY COOOH NeATebHOCTA HEHTPOHA TOPMO3HThH, TAKUE MPOLECCHI,
TaKKe Kak MPOUCXOIIST B MapaduHe HAIpUMep, TO PaJIMOAKTUBHBIM PE3YIILTAaTOB OyIeT pacmhall, KOTOPhId CHIKAET 3M0pOBbE U
CTaOMIIBHOCTD YeJIOBEKa, eCJIU e€ pery/sipHbIe "'MylIbCallii’ XOPOIIeH IIThEBOM BOABI MpeKkpammarorcs. HykHo Takxke 31ech
TIOMHHTB M O TOM, YTO 3TO OMOMarHeTH3M KakK BhIpa)KeHHE JIEBUTAIINH TTOABEMa, KOTOpasi OTBeYaeT 3a "'HeMOPOIHOCTD U
37I0pOBBE B BBIIIEM IIPOSIBICHUH BCEH OpraHnueckoil xu3Hu. Korma nmoxsEMHas skn3HeHas! CHila yMEHbBIIaeTCs,
YBEIIMYMBACTCS CHJIA TSDKeCTH. JIFDOOIBITHO, YTO CyMMa Macchl 000MX dJIeKTpoHa U potoHa coctasisier 1.007826 kr, uto Ha
0.000839 «r menbliie, uem macca 1.008665 kr HelTpoHA. DTO, KAXKETCsl, PEIOCTABIISET AOMOTHUTEIBHBIC TTOTBEPKICHHS B
CTOPOHY HEOOMBIIEro MPEBOCXOACTBO MATHETH3MA TIepejT AeKTpuiiim3MoM, (electricism) ecitu jxu3Hb OyIeT MpOIOIKAThCS 1
pa3BHBaTHCS BBEPX, Kak onrcano B rase 4. Uepes stor 180 ° B3I, MHTEPIPETALUIO U IIEPECMOTP MHOTHX JPYTHX (DaKTOB,
coBpeMeHHasI (hH3HKa MOXKET TIOATBEPAUTH 3TO IPYroe MpPeACTaBICHIE (TOUKY 3PSHHUT) HSUTPOHA.

C ydJeroM BBIIIECKa3aHHOTO MBI ceiidac monpolyeM pazo0parh MPOUCXOISIINE POLIECCH, KOTOPBIA MOIIIU TTO3BOJIHTH
Omroaty netats. OCTaBisisl B CTOPOHE HEU3BECTHYIO POJIb IIEHTPAIILHOTO YCTPOHCTBA STHIIETUBHON (POPMBI, B TPUHIIUIIE, YTO
MOKET TPOU30UTH, B CIIAYIOLIEM: H3-32 BBICOKOH CKOPOCTH BpAIEHUS IEHTPAIHHOIO TeHEepaTopa MMITYIILCOB, BO3IYX
BTATUBAETCS B 3MEEBUK, ONOCTH MeKAY IactuHamu B u C yepes mieneBble konblia 2 1 3 Ha ruiacture B, roe o
TMIONIBEPTAETCS IEPBOHAYATILHO MOIITHBIM HEHTPOOSIKHBIM CHIIaM, KOTOPBIE BBI3BIBAIOT YCKOPEHHE MOIEKYIT BO3/IyXa aKCHAIBHO -
> paguansHOe OT IIeHTpa. B nomonHnenne k Tomy, HeHTpU(YrupyeMblil BO3IYX OCYIIECTBISIETCSI OBICTPOE TIepEMEIIEeHNE BBEPX U
BHU3, B TO 5K€ BpeMsI (DOPMHUPYET KECTKO PaJHaIbHO-> OCEBOI BUXPh HA KaXKIOM MOBOPOTE B BOJTHOBBIX IOJIOCTSIX, KOTOPBIH
Bce OONbIIE €r0 OXJIAKIAIOT H KOHIEHTPHUPYIOT. DTOT KOMEOMIOMIEHCsl BO3/IyX TakKe BBI3BIBAECT OTBETHYIO BHOPAIMIO IBYX
Orpa’kAAIOIINX BOTHOBBIX IUIACTHH, KaK 9TO IPOMCXOAUT ¢ MEMOPAHOW TPOMKOTOBOPHTEIS, UTO eIle OONbIIe YCUITUBAET
OBICTPOE AIMYIIBTUPOBAHUE Ta3000pa3HBIX BEIICCTB.

IonBepruyTh! Bce Oonee BEICOKAM CKOPOCTSIM M CHJIaM B 9TOM LIEHTPaIBLHOM IreHepaTope NMITYIILCOB, B TIPOIIecce
MOJIEKYITBI BO3/IyXa MOIBEPTaloTCs BEIPAKEHHOMY OXJIAXKACHHIO B BCe Oonee U Ooree SKCTpeMaIbHON KOHIIEHTPAIHHY ITyTeM
OTHOBPEMEHHOTO B3aUMOJICHCTBUS IEHTPOOESKHBIX U IEHTPOCTPEMHUTENBHBIX CHJI. Kak MBI BUIen BBIIIE, TPeoOpa3oBaHue
BO3JlyXa B BOIly MPOU3BOAMT 816-KpaTHOE CHIKEHHE B 00beMe U Ha OoJiee HU3KUX 000pOoTax MEHTPAILHOIo TeHepaTopa
HMITYITLCOB BIIOJTHE MOYKET UCKITFOYHTH HEKOTOPOE KOTMUECTBO BOIBI B KauecTBe pe3ynbrara. [lycrora, co3nanas TakuM
YMEHBIIICHHEM 00beMa, 3aMETHM, TTPOU3BOIUT Bee Ooliee U Ooree MOIITHOE BCACHIBAIOIIINE JICHCTBHE, B KOTOPOM OOJIBIIIE
BO3/1yxa Oy/IeT BTSIHYTO. DTO MPOMCXOIUT HACTOIBKO OBICTPO, UTO O0JIACTH Pa3peKeHHsT aTMOC(Ephbl WM YACTUIHBIH BaKyyM
co3/1aeTcsl HEMOCPEACTBEHHO Hal OmroieM. [TocKombKy 3TOT Mpolece MPOIOKaeTcsl, U ¢ BEICOKOH CKOPOCTHIO 000POTOB
B nopsizika 20 000 060pOTOB B MUHYTY, BAKYYM M KOHJICHCAIIHMSI CTAHOBSITCS MHTCHCHUBHEE. [IeHCTBUTEBHO B LICHTPATIHLHOM
reHepaTope UMIYIBTCOB HUHTEHCHBHOCTH KOH/ICHCAIIMH HACTONBKO BEJIUKA U, KaK CIEICTBUE TNIOTHOH YITaKOBKH MOJIEKYI TaK
KPEIIKO, TAKUM 00pa30T 3aTPOHYTHI MOJIEKYJISIPHBIC 1 SIIEPHBIC 3BSI3H, DHEPTUSI U BAJIGHTHOCTH, YTO BHI3BIBAIOT () (PEeKT
aHTUrpaBuTau. KpoMe MONEKyIIsSipHOTo CxKaTHs, OyeT NOCTUTHYTa TOYKa, Te OOIBIIOe YMCIIO HIEKTPOHOB M IIPOTOHOB €
MIPOTHBOIIONIOKHBIMH 3apsJaMHy 1 HAPABJICHUS BPAIICHHUS, BEIHYKICHBI CTAJIKMBATHCS U aHHUTWIIUPOBATH JPYT C IPYTOM.
[MoHmxkaroTcst, a He MOBBILIAIOTCS TIOPSIIKOM, YHEPIHU M OCHOBHBIE CTPOUTEIbHBIE OJIOKM U3 aTOMOB, OHU BBITECHEHBI BBEPX,
IKCTPYINPOBAHHBI KaK OBl M3 (H3MYECKOTO U BUPTYAILHOTO COCTOSTHUSL.
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Jlpyrumu crioBaMH, OHM OBUTH CXKAThI Ha3ajd B UX 4-0¢ H3MEpEHHE MPOMCXOKICHIS, CO3/1aBasi To, 4To Bukrop
Ha3bIBaeT «ITyCTOTOI» B (pU3MUECKON MaTpPHIE, KOTOpast, B CBOIO OYCPE/lb, IIOBBIIIACT BHYTPEHHEE BCACHIBAHMS BO3IYyXa, YTOOBI
3aTIONTHAUTH e€. DTO He HHepTHas, IMyCcTast IyCTOTa, 3aMETUM, a KIBOW BaKyyM OrPOMHOTO IOTEHIIMANA, JUI BCETO, 9TO OH
Terepb COAEPIKUT, ITO YMCTast HEUTPOHHAs SHEPrysi (HEHTPHHO), KOTOpasi, B CBETE BBIILIE CKA3aHHOTO JIOJDKHA OBITH CAMBIM
MCKOHHOM (M3Ha4aJIbHON) >KM3HEHHBIX CBSI3aHHBIX C HEH 3CCEHLMH U, CIISI0BATEIBHO, MCXOAUTh U3 BBICIIHX, Oonee
BO3BBIIICHHO -THHAMUYECKUX c(hep, TAKuX Kak 5-oe. OCBOOOAMBIINCH OT €ro (ByHKIIHH, KaK OT MATHUTHOTO "IieMeHTa" B
HACTOSIIee BpeMs JeMaTepHaTH30BaHHbIC YaCTHIIE, OHM B3aHMOJICHCTBYIOT U IINTAIOT SHEprueii aTOMHBIE sIpa CBOETO
(U3MYECKOTO AMAMarHUTHOTO KOJIETH, MEIHbIE KOMIOHCHTHI JICTAIOIEH TapENKH, HAeNsAs MX aHTHTPABUTAIINOHHBIM
CBOMCTBOM, KOTOPBIE CITOCOOCTBYIOT ITOBEMY KOPaOIIs.

Fig. 21.12
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JpyrumM (paxTtopom JEBUTAIIMH — BBIOPOC IUIOTHO CKATOH IMYITBCUH MOJIEKYTI I aTOMOB, KOTOpPBIE HE ObUIH
«BUPTYaTH30BaHHBD. [IpOX0/s yepe3 menn Kpblia JOMaToK TypOHHBI t, KOTOPBIE WX MPOBOISIT U PA3IEISIIOT UX JIO0 HX BBIXONA
MEX]y BHEITHUM A U BHYTpeHHHM E KoXKyxoM (KaroroMm, 00TeKaTelieM), OHU BIIOCIIEICTBHN PACIIHPSIOTHCS ¢ OTPOMHOM
CKOPOCTBIO B 30HE ITOJI OIIOAIEM, CO3/1aBasi CHIIBHOE JaBJICHHE, YTO HAIIPABIISIET €ro Jajblle BBEPX B 00JIACTh Pa3peiKeHUs,
CO3/IaHHOTO BhINIE. Kpome TOro mosiBIIsieTCst CBETAIINICS TOyO0BaTo-0emast AbIMKa, U3ITydeHHe, POACTBEHHAsI HOHU3auK. B
9TOM CITydae, 3aMETHM, TaK KaK HEeT OYEBHIHOIO TEIUIOBOTrO A deKTa, KpoMe OT SIKCTPEMATBHOTO OXJIXKICHHSI, MBI 3/1€Ch, YTO
Goriee BEpOSITHO, CBA3BIBAEM C TPUOOTIOMUHECICHITNEH OHO-MarHUTHBIMHE siBjIeHusIMH (11aBbl 8 1 13). 13-3a B3aMHBIX
JIaBJIEHUH, OKa3bIBAEMOr0 B Pe3y/IbTaTe KOHTAKTOB C TAKUMH BBICOKMMH CKMMAIOLIUM HAINPsDKEHUEM, IIPOTOHOB U AJIEKTPOHOB
W3 Pa3IMYHBIX JIEMEHTOB B IUIOTHOW Ta3000pa3HOM IMYIbCHH, OBICTPO BO3BPAIIAIOTCSI K CBOMM MPEKHUM KOM(POPTHBIM
opOuTaM 1ocie uX 0CBOOOKICHS, U TIPH ATOM HCITYCKalOT XOJIIOJHOe OMOMAarHUTHOE cBeueHre. KOHeuHbIi yHKT KacaeTcst
BOITPOCA O CAMOBPAIIECHUH. DTO MO-TPEKHEMY IPOOIIEMATHIHO, TOTOMY YTO KITFOYEBBIM (PAKTOPOM SIBIISIETCSI HATIpaBICHUE
BpalIeHusl, 00CYKIaI0Ch BBIIIE, ObLIA MPOTHB YaCOBOM CTPENKH, MOKET Ha CAaMOM JieJie OBLIO HA000pOT, 1O Yacoi, eCIIH



CMOTpPETH CBepXy. 110 cTporo a3poarHaMHYIECKUM IPHHIUIAM, OBICTPOE TIPOXOXKICHIE BO3AYIITHOH 3MYIIBCHH Yepes3
TypOuHHbIe JonaTku (hopmbl Kpbiia (puc. 21.12) u ero nocnenyrommuii BeiayB (M3rHaHKE) JODKHO CO3/1aTh "MogHsTHE" 110
9acoOBOH CTpenke. DTO HaNMpaBJICHNE ACHCTBUTEIEHO MOXKET OBITh IIPABIIIBHBIM, OO B CHITy OTPOMHBIX BEJTHYNH
paccMaTpHBacMBIX CHJI B BOIIPOCE, UPE3BBIYAHOTO BCACHIBAHMS, UPE3BBIUAHOIO CXKATHS, YPE3BBIYAITHOTO pacIINpeHHs, 1 B
HEKOTOPOM CMBICIIC HHTEHCHBHBII BaKyyM, CO3/IAaeT IIOCTABKY SAMHCTBEHHOrO Ta3000pa3HOro TOILINBA, allliapaT MOXET He
MOUHHSATHCS YCTAaHOBJICHHBIM 3aKOHAM U CAMOBPAIIaThC.

C npyroii cTopoHBI, 3 (KT TeBUTANH, BOSMOXHO, OBLT IIPOM3BENICH C ITOMOIIBIO IPYrHUX cpefcTB. OCMOTPEB yCTPOHCTBO
maHo foMa Denpardenaa OyKBaIbHO 3a JIBa JIHS 10 BHIXOAA ATOM KHUTH B I1e4aTh, B BepXHei yacTn "Omomia”,
KaKeTcsl, HaIeKHO MPUKPEIUICHBI K HIDKHEH TSHKeIo MeTaIMuecKol JINTOH YacTH, cofiepiKaliee kKapJaHHbII Bajla ¥ KOPOOKY
nepenad. Het HI KakMX MPH3HAKOB KaKOH-THO0 OBICTPOro pa3OIOKUPYIONIEro MEXaHH3Ma, TIOCPEICTBOM KOTOPOTO BEPXHSIS
9aCTh MOXKET OTOPBATHCS OT HIDKHEH, YTO ITO3BONISACT "ANCKY" TTOAHUMATHCS aBTOHOMHO. 13 3TOTO, ClIeIyeT, B TOXKE camMoe
BpeMs KaK OHO HaXOAMIOCh B COCTOSHHHI CAMOBPAIIEHHS, 3TO YCTPOHCTBO OBLIO IPETHA3HAYCHO JUIS IPOM3BOACTBA
SHEPTHUH, KaK yKe YIIOMHHAIIOCh paHee. TeM He MeHee, N3-3a Upe3BBIUaifHOM CHITBI SHEPTHH JICBUTAIIHN TCHEPHPYEMOH UM, OHO
MOITIO MOJHATHCS CITydaifHO, a He 3aMBICIIOM TIpoekTa. CChITasch Ha BEIBOABI Ipodeccopa DpeHradTa B OTHOIICHIN
CBETOMHIYITUPOBAHHOTO ABIDKEHHS METKHX YacTHI] U SHCTBHEM HAMarHMYMBAHMUS CBETA Ha BEIECTBO B IaBe 1, rie Obu10
YCTAHOBIICHO, YTO CHIIBI, YYACTBYIOIINE B CIIMPATLHOM ABIKEHHH 9acTHIH! B 70 pa3 cuiibHEe, 9eM CHIIa TSKECTH, TO 3TO,
BO3MOXHO, OyfieT u3-3a 3Toro 3pdexra, 9To IMPON30MION MOIbeM yeTpoicTBa. Coo0IIanochk, 9To 3Ta MalliHa HCITYCKAaeT Opeot
roy0oBaTo-0es10ro CBeTa BOKPYr HIIKHErO [IepHMMETpa BHEIIHEro Kokyxa (obTekarens, karora) (puc.21.9), npu Bparuenun,
KOTOPBIH OBLT ONHCaH paHee Kak OMO-MATHUTHEIN CBET, a HE HOHU3AIHS.

Bo Bpems BTTaBaHNY 3MYITECHH 3IEMEHTHI BO3TyXa, BhICIIAs (hopMa TpHOOTIOMIHECIIEHIINN MOIIa 00Pa30BaThCs
MEX/y ABYMS BOJHOBEIMH TraparMaMu M3-3a B3AUMHOTO "HCTHPAHUS' YACTHI[ B SKCTPEMAIIbHBIX IIEHTPOCTPEMHUTEIBHBIX
YIUIOTHEHHH!, KOTOPBIE HACTPOUTHCS U PaLYKHO IIePEIHBACTHCS IIPOMEKYTOTHOE IIPOCTPaHCTBO. Kak cruHe-0enblif cBeT, oH
nMel OB ropaszo Oonee BEICOKHE YaCTOTHI M CBOHCTBEHHYIO BHYTPEHHIE SHEPTHH, YeM KPACHBIH, HAIIPUMep, U 3aCTaBIA
YACTHUIBI BO3AyXa JBUTATHCS 110 CIIMPAITH MPH OYCHb BBICOKHUX CKOPOCTSX TaK, KaK OIMMCAHO B HCCICAOBAHUSX Ipodeccopa
Openradra. [Ipr 3ToM OHE BIIOIHE MOIIIN OBITH HAIEICHBI MOIIIHON aHTUTPAaBUTAlMOHHEIE CHIIOH, KoTopasd, B 70 pa3 cuibHee,
9eM TpaBUTANus, OBUTH ObI JOCTaTOYHO MOIIHBIMH, YTOOBI BEIPBATh aHKEPHEIE OONTHI M3 OCTOHHOTO TI0NIA U TIONHATH BECh
anmapaT K MOTONKY. DTH BasKHbIE BOIIPOCH, 3aMETHM, JISHCTBUTENIBHO, BCE TIPOLIECCHI, ONMMCAHHBIC BBIIE, 3()(EKTHI 1 SHSPTHI
OHH TIPOHU3BOJIAT U CTENIEHb C KOTOPOIf OHH B3aNMOJICHCTBYIOT TONBKO, HAKOHEI] TO, OyIyT PEIICHBI ITyTeM SKCIEPUMEHTOB.

C TIOMOIITBI0 Pa3IIMYHBIX alTIapaTOB OMICAHBIX OYEHBb KPATKO BHIIIE, HE TOIBKO MOKHO MPAKTHIECKH CO3/1aTh
CBOOOJTHYIO SHEPTHIO, HO M PEBONBIIMOHHO U3MEHUTH BCIO CHCTEMY TPAHCIIOPTA, HACTOSIIIEE BPEMsI HCIIOIB3YIOIIHE
3aTpS3HAIONINE OKPYXKAIOIIYIO CPeTy BHIOB TOILTHBA U MAIITHH, IIPU3HATH YCTapeBIIMME. KpoMe Toro, MoxeT OBITh
IIPOM3BEICHA BOZIA BEICIIETO Ka4eCTBa U OYEHB JICHIEBO, KOTOPask HE TOIBKO 3HAUUTEIEHO YITyUIIHT 370POBEE YEIOBEUECTRA
B IIEJIOM, HO U IITOZOPOANE M KaUueCTBO MPOIYKIIHU BEIPOIIEHHOI C € HCIIOTb30BaHHEM.

B KauecTBe 3aKITIOUHTENEHOTO 3aMEUaHUs B TO BPeMsI KaK IIPOU3BOJCTBO JOCTATOYHOIO KOIHYECTBA SHEPTUH SIBIISCTCS
OJIHOM M3 OCHOBHBIX MPOOJIEM, CTOAIMINX Mepel MHPOM CETOHS, HECMOTPs Ha OUYCBHAHBIC IIPEHMYIIIECTBA, IPEIaracMble
STUMH MalIMHAMH, OHA BCE PABHO JOJDKHA HMETH B BUJTY, M HOAYEPKHYTH, YTO BCSA OCHOBA XKHM3HU HA HAIIICH ITAHETE 3aBUCHT
OT YBEIMYCHUS pa3Mepa PACTHTEIEHOCTH H JICCHOTO TTOKPOBa. J{J1s TOro, 4To0BI JOOUTHCS IEPEMEH K JTydIIIEeMy, YTO MBI BCE TaK
CTPACTHO >KeIaeM, TOATOMY HEOOXOIUMO TeHEPHPOBATh SHEPTHIO U OMHOBPEMEHHO IIPOBOAUTE ITPOrPAMMEI
JIECOBOCCTAHOBJICHNUE, ITPUUEM MOCIEAHEH OKa3bIBaTh (PUHAHCOBBIH IPHOPUTET, TOTOMY UTO, 3TO OAMH U3 CAMbIX HACYIIHBIX
BOIPOCOB Ha KOTOPBIN HYKHO 00paTHUTh MPUCTAIFHOE BHIMAaHHUE.
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22 3AKVIIOYUTEJIBHBIE MbBICJIN

[puKoCHYIHCH ¥ POILIHCH Yepe3 IMUPOKUI KOHIENITYaIbHbIH criekTp Bukropa Llaydeprepa u ero mpakTHIecKyto
peanm3anyio, KoTopasi OTHIOIb He ObliIa paCMOTPEHHA HCYEPIIBIBAIOIIEH, MBI, BOSMOYKHO, Y3HAIH MacIITad, 9To 3TO
COBEPILIECHHO HOBAsI OKPY)KAIOMIAsl CPeia M AKOIOTHIECKask TTapaJiurMbl TpeyiaraeT HaM Oymyie. Mbl BHIEH, Kak H3ITydeHne
9HEPIHHU BO BCEX €€ Pa3IMIHBIX H3MEPEHUSIX U MIPOUCXOKICHHSIX - SIBJSIETCSI OCHOBHOM MPUYMHOM, a HE TOIBKO MBI CAMH, HO H
BCE, YTO MBI BUJUM BOKPYT Ce0sl, IIPEICTABIIsSAs, KAK 3TO areHTCTBO (KK areHTa), 4epe3 KOTOpoe, MPOSIBISICTCS IPOUCXOISIAsT
uzest Bomsi- 4T00bI cO3/1aBATh.

Kaxk BBIpakeHHe 3TOTO BBICILETO XKeaHus, JKU3Hb TOpOKIEeHa U CIPOSKTUPOBaHA B (PU3UUECKOM MPOSIBIICHHE Yepes3
CHHTE3 JIBOWCTBEHHOCTH. B3auMHBIE B3aNMONIEHCTBUS MEK/TY TTApaMH MPOTHBOIONOKHBIX SHEPTETHUECKUX BEITUINH,
pa3nu4us U pazHooOpasue TakuM 00pa3oM, BOSHUKAIOIINE, IPOU3BOANT BEUHYIO ITYITHCAIHIO U HETTPEPHIBHBIE LIUKIIBI,
KOTOpBIE SIBJISIFOTCSL XapaKTEPHBIMU MTPU3HAKAMH KH3HU. DTO HEYCTOWINBOE COCTOSTHUE IBOTIOIIMOHHOTO PAaBHOBECHS,
OCHOBAaHHOE 3a4acTyI0 Ha OUYeHb TOHKHX Pa3IHIHsX B TEMIIEPAType, MPEICTABISET ONPEIeIeHHBIN ypoBeHb dHepru. OHa
MOXET OBITh JIETKO pacCcTpOeHa, eCIIH, Yepe3 HeMOHIMaHHe, OIMO0THOe AeHCTBIE MPUHUMATH 3a JIEN0, HITH, eIlle XyXKe, Bce
9TH KU3HEHHO BA)XHBIC PA3IINYUs BBIUCPKHYTH B TIOTOHE HJIM HAIOKCHHUH eIHHO00pa3ue (OMHOPOIHOCTH).

JKW3HB - €CTh MPOSIBIICHNE TAPMOHIYHOTO B3aUMOACHCTBHS HHIMBHYaTbHOCTEH, Ka)K/1asi CO CBOMMH Ka4eCTBaMU U
0COOBIME CITOCOOHOCTSIME (MOIITHOCTSIMHU), KOTOPBIC HEBO3MOKHO BBIYHUCIHTH. HeT 1 HU MOXET OBITH IBYX €CTECTBCHHO
CO3/IaHHBIX 10 HACTOSIIEMY HHICHTUYHBIX BEIel, TOTOMY YTO B MIX CO3/IaHUU HX TPOIYKTHI, SIBISIOTCS PE3YIIBTATOM BIMSIHUS
CYLIECTBYIOIIMX Ha JTAHHBI MOMEHT BPEMEHH B JAHHOM MPOCTPAHCTBE, IPOCTPAHCTBO, KOTOPOE MPEIOCTABISET KaXKIOMY
CBOIO 0COOYI0 CaMOOBITHOCTh U OCOOEHHOCTH U KOTOPBIE HE MOYKET POAUTH JIFOOYIO IPYTYIO CYIITHOCTB, TTOCKOJIBKY OHA Y)Ke
3aHATO Ha Pa3BUBAIOLIMHCS OOBEKT MOJ BOMPOCOM MaTepuu. [10aToMy, HEMHOTO BIIPaBO, HEMHOTO BCIIEBO, HEMHOTO BBEPX
WJIM HEMHOTO BHHU3, TPE00IaIaloIne YCIOBUS HE3HAUNTENLHO OTIINYAIOTCS 1, KaK CIIEICTBUE PUBOIHT K HE3HAUUTEIHLHO
oTMyaronieiics popme, KOTopasi, B TO )K€ caMoe BpeMsi OUeHb ITOX0XKa, TEM He MEHee He COBCEM HICHTHYHOE.

Hamomanm o cruxorBopenun ['ére B maBe 3, Kak WHIUBHIYATBHOCTH MBI BCE HEPA3PBIBHO TIEPEIUIETEHBI B )KU3HEHHON
MATPHIIC )KU3HH, KaK (PH3UUCCKOE IPOSBICHIE BUXPEBBIX KOHIICHTPAIHMH, HIIH KPY)KCHHE (BpAIl[CHIE), BUOPUPYIOIINX siep
YHUBEPCAILHOW YHEPTUH, Mapsias, 9To 1enas Beenennas. [loatomy MBI He MOKeM OTAENUTH ceOs OT He€ MITH IPYT OT APYra,
¥ MBI MOTJIH ObI, HO YBUJIETh BCE OTH HEPTUH C HAIIMM HEBOOPY)KEHHBIM IJIa30M, MBI MOIJIU OBI TI0-HACTOSILIEMY OIICHHTD,
HACKOJILKO B3aMMOCBSI3aHbI BCE MBI CO BCEM OCTAIIbHBIM. TO BpeMsi Kak HayKa, YTBEp:KIaeT, HanOObIIHI 1OKa3aTeb
O00BEKTUBHOCTH, OHA TO TOXKE JIOJDKHA OBITH B KOHEYHOM CUeTe MPU3HATH, YTO OHA OIpeessieT CyObeKTHBHBIE TapaMeTPHI 110
CBOEMY MPUAYMAHHOMY YCMOTPEHHIO.

Uro 3a 3T0 U3MepeHue, B KOHIE KOHIOB? C 4ero HauaTh U3MEPEHHUE U 110 KAKOH 11Kajie? JTO 3aBHCUT OT TOTO, 4TO
JIODKHO OBITH U3MEPEHO, OYIb TO PAaCCTOSTHUE MEXTy 3BE3JaMU B CBETOBBIX TOJIaxX, WIIM PACCTOSTHIE MEXKYy aTOMaMH B
aHrcrpemMax. JTo YUCTO CyObEKTHBHBIE PEIICHNE,K KOTOPBIM MTPUMEHSIFOTCS KaKHe TO KpuTepru. M3-3a TOHKOTO ociabineHus
CBOEl dHEpPTUH, KpaifHero paamyca ASHCTBHS JIEKTPOHA, Ha CETOIHSIIHUI IeHb elle He N3BECTHO, C JIF00O0H CTENEHBIO
TOYHOCTH, HH TJie €€ SHepreTHIecKuii 3 PeKT B KOHETHOM UTOTE 3a9aHUMBAETCSI, HEKOTOPBIE MTPHUACPKUBAIOTCSI MHEHHS, UTO OH
pacmpocTpaHsieTcs Jake Ha HacaMblii qanbHui KoHerr Kocmoca.

Ecnu 3710 Tak, TO T71€ MBI, KaK HHAWBUIYYMBI, 3a4aHUMBAEMCS 1 TJIe APyrue HaunHatoTcs? [ie 0IHO3HAYHOrO SICHO
BUJIHO pa3ielieHue MeXy BaMH M MHOW FJTH MEXKIy MHOH U JTFOOBIM JIPYTUM CYyIIIECTBOM MIIM OPTaHM3MOM Ha 3TOH IuiaHeTe?
XoTs Ha ypOBHE aTOMa, pa3/ieJieHue MKy OTHUM U APYTHM CTAHOBUTCS MPOOIEMAaTHYHBIM, Ha YPOBHE JIEKTPOHOB U €Il
MEHBIIIE KBAPKOB JTO HE TIOJIACTCS ONPEAEICHHIO. MBI TOIDKHEI, TIO9TOMY, TIPHU3HATHCSI CAMUM Ce0e, UTO MBI TOXKE SIBIISIEMCSI
4acTio Jr000ro apyroro. Kaxkapiii u3 Hac ATiac, Mbl HECEM MHUP Ha CBOUX IUTeUaX. (Kak Mampéuika, 00Ha 8CeleHHas
HAx00UmvCsi 8 OpY2oll, He 0enuMa ~yenbHast, 00HA He Modicen Oblmb 6e3 OpY20il. -pyCCKast UZPYuKd. MOE).

B n10060if MOMEHT Mup, Kak Mup, IOTOMY YTO MBI, KaK JItou B HEM. MO0 Korma KaxKablil 4eloBeK, 00maaroInii cBoei
COOCTBEHHON JTMYHOMN aypo, U3ITydeHHEM, BUOpaIneli, SIeKTPOMAarHUTHBIX M IPYTHX TOJeH, 3aBeprmaetcs (poxoauT), 6amanc
IeTIOr0 MEHSIETCsI O4€Hb He3HAYNUTENBbHO, YTOOBI BOCCTAHOBHTH HOBOE COCTOSTHUE paBHOBECHsI, poxkaeHue. Kax 11l n3 Hac
MMeeT HeM30eXKHYI0 OTBETCTBEHHOCTD 32 OJIarONoydHe IeIoro, IOTOMY UTO Yepe3 CHITY HAIlMX MBICIEeH, TOBEeHUE 1
(uznueckue gefCTBYS, 9TO - MBI, KTO B 3HAUUTENIBHOW CTEIICHUE OMPEAeNSeT Pe3yNbTar.

UecTHO TOBOPSI, TAKMM 00pa30M, MbI OOJIBIIIE HE MOXKEM 3asIBIISITh, UTO BE3CCYyIINN Oe3InYHbIC "OHU" JIOMKHBI CJIeIaTh
YTO-TO € 3THM, 0O HE TIOCIEAHSS OCTAHOBKA B KKIOM M3 Hac. bynem i Mbl 00poThes 3a Jrydiee Oyayiiee, Mbl JTOIKHBI
rapaHTHPOBATh, YTO HAIIM ACHCTBHS SIBISIFOTCS TAPMOHUYHBIMH M B COOTBETCTBUH C 3aKOHaMU BceMoryei [Ipuponsr, n6o
MMEHHO Yepe3 MX MPOTHBOPEUHs U BEICOKOMEPHOE IPEHEOPEKEHNE, YTO MBI MIPHIILIH K HAIleMy COOCTBEHHOMY YHUUTOKEHHUIO.

Dt0T Mpotece 00eCEeHNBAHNS H BBIPOXKICHHE, KOTOPBIE MBI CIIPOBAIMPOBAIIN, YCKOPSIS €T0 MYTh BHU3 B IIIare ¢
YCKOPEHHEM MEXaHHUCTUYECKOro Marepuanuima. C HamuM OOJBIIMM KOTHUECTBOM HEOECHBIX CBSI3¢H, TaKUM 00pa3oM yI0OHO
TTOXOPOHEHHI 1 TOBBIIIasi KOHKYPEHTOCIIOCOOHOCTD PH JKEJIaHWHU Ha MTPUOOpeTeHNe MaTepUalbHbIX OJ1ar, Mbl XOTEJH, CTaTh
TBOPILIAMH H XO35€BaMU MHPA YIIPABILSSI CIIPOCOM H TIPEIIOKEHIEM. TakiuM 00pa3oM, Mbl, Kak PacrounrenbHbie (OmyaHbIC)
CpIHBI, Hauasl OpaTh 3TOT MUP 000COOJIEHO YACTh 3a YaCThE), YTOOBI TIOCMOTPETh, KaK OH ObLIT COCICHEH BMECTe. AHAJIN3 BCETO,



BIUTOTH JI0 MEJTBYaiimx yacTuil (Ieraseii), B TO BpeMst KaK IIEHHOCTbh, KaK HAJICKTHKA KOJIera CHHTE3a, CTalia TIIaBHOI
LeNbl0, KaXK[Iasi HayqHasl AUCIUILIIHA OIMpaeTCs Ha PACIeIUIEHHH BCe MEHBINEH 1 MeHbIeH yacTuibl. CHHTE3 U
OKOHYATENTLHOE €IMHCTBO BCEX SIBJICHUI OBLIH, II0OITOMY TOTEPSIHBI TIOJ] MHOKECTBOM MEJIOUEH.

Bce paziauyHbIe OTpaciv HayKu CTaHOBSITCS BCe Oolee PacKoNOThIe Ha Bee Ooee MEJIKHe W MEITKUe (PparMeHThI, H KaK
KKIBIA (hparMeHT aHaTM3UPYETCs UIET NAIbIIe, TIOTOM elle pa3 AT CISAYIONINM 1 00IIee TOHUMaHUe YMEHBIIASTCSI
copaszmepHo. Bee Oonbiiie 1 Gombliie B pe30HAHCHBIX CHCTEMAaX U3 aTOMOB Pa30MBAIOTCS B YCKOPHUTEISIX YaCTHI], YTOOBI TONBKO
TIONBITATHCS TIOHSTH, Ha OIHY JOIIO CEKYHJIbI, CYIITHOCTh CHJI M SHEPTUH, KOTOPbIE CIIAsSHBI MEXTy HUMH. UTO BO3HUKAET B
Ppa3pyleHHBIX 00pa3nax, pa3pyneHus MPOU3BOIATHECS B kKamepe BritbcoHa, pacTeT SHeprHsl, CIIUPaId SHEPTUH BPaIIAIOIIHHACS
BJIEBO M BIIPABO, HaJIEJICHHBIE IOJIOKUTETBHBIMI HITH OTPHIATEIBHBIMY 3apsaMH, KOTOpbIE JTHO0 OTIEeNbHBI, 00pasys Ooee
TpyAHBIE U O0JIee CIOKHBIE BUXPH, UITH BO3JEHCTBYIOT BMECTE U MOTHOCTHIO HCYE3al0T. B KOHEYHOM cueTe Bce, 4To ObLIO
3aMe4eHO 9TO 0cobast popma IBIIKEHUs, HO HH KaKasi IOACKa3Ka He TIOKa3bIBAaeT MOHATHS, YTO HanOoJee CyIeCTBEHHBIH
XapakTep MPUPOTHOE IBIKEHUE, U OTKY/Ia OHO IIPOUCXOIIHT.

OTpunasi caMmy BO3MOXXHOCTB CYLIECTBOBAHUSI BBICIIIEE YIIPABICHHE JIEJT, MBI TOBEPHYJIUCH CITHHON K EHTPAIILHOMY
WCTOYHHKY CBETa, EHTPY Oe3KpaifHero KOCMHYIECKOro Kojeca, Kak 3To 0bu10. Tak Kak MBI CTOMM Ha CIHIIE ITOTO KOeca,
DS B TEMHOTY, U IBUTAThCS NATBINE U TANBIIE B HAJBUTAIONIEMCS MpaKe, Hallld TeHH YIUTHHSIOTCS U Bee Ooree aOCTpaKTHBI
1 CIIOXKHBI TIPEIIOraeMble TEOPUH, YTOOBI OOBSCHUTH ITY JIOKHYIO peallbHOCTh. bolee Toro, kKak MblI OTIasieMcs, pa3phiB
MEKTy, OMHUM CJIOBOM U CIIEAYIOIINM PacUIUPSETCs], CBI3M MEKIY HUMH CTaHOBSTCS BCe Ooliee TPYTHBIMH, KaK HX OOIIHi
KOPEHB JISKHUT TaK Jajeko. HeT Hi Kakoro eMHCTBA, CIUIOYEHHOCTH. be3cBiI3HOCTh yMHOKaeTcsl. Hamr aHamuTHYecKuii IOXozT
K )KM3HU TaKUM 00pa3oM OCIIETUISeT HaC B UCTHHHOW PeabHOCTH M OCHOBHBIM B3aUMO3aBUCHMOCTSIM.

Penurust Taxoke ckaiia yMbl 4eJI0OBEYECTBa, CJIOBO PEJIUTHS cama 1o cede IIPOUCXOUT OT JIaTHHCKOro KopHs “religere”,
YTO O3Ha4YaeT “CBA3bIBATH PyKH Hazax" miu “"ckoBath”. Ilepconnduumposantoe (MHANBHIyaIbHOE) TTOHATHE Bora nin
0OroB HaXOMSIIUECS HaJl HAMH, €CTh cepblil orTeHOK Benuumsi BCP - Beuno Cosuaaroero (TBopsimero) Pasyma - u otaensitor
Hac 3a e€ Impererbl Kak OTAeNbHbIe 00BEKTHI, 8 He CIIOCOOCTBYET O0KECTBY BHYTPH bokeCTBEHHOTO Terna. Uepes peruruio u eé
JIOTMaMH, ObLT BO3BEIICH BBICOKMH 3a00p MEXKIYy HAMU U HAIIUM 3aKOHHBIM JTyXOBHBIM ITOTEHIIMAIIOM, HO, UTO Ooree
BaKHO, MEXK Ty HAMH U HAIINM MOTHBIM B3amMopetictsueM ¢ BCP B mure [Ipuponst. Ona mopaOoTiuia Hac IepBOHAYATIBHOMY
JIKTaTy BceMoryiei LiepkBH, mo3ke 4To0bI MOep >KUBATHCS BCEMOTYIIEH HAayKOH.

Hama ocranoBka, kak M30pannslit borom u corBopenHsIi o Ero mmm e€ momo0uro 3acTaBuiia HaC paleHuBaTh U
OTHOCHUTKCA K [IpHpore, KoTopast TUIeeT U MUTaeT HaC NCKITIOYUTETHHO KaK HAIl YACTHBIH 3aMBEIHUK U KaK OOBEKT JUIS
sKcrutyatanun. Ho xak ObITh ¢ octanbHbIME TBOpeHusiMu? Pa3Be Bee Ipyrue CymiecTBa TakikKe COTBOPEHBI B COOTBETCTBHU
¢ obpazamu BCP? H0o Mb1, 6e3yclioBHO, HE HECEM 32 HUX OTBETCTBEHHOCTh. HecMOTpst Ha Bce HAIIM HAayYHbIE JTOCTIKEHHUS,
JTaKe B 00JIACTH TCHETHKH, Mbl HE MOYKEM Ha caMOM Jiejie co3/ath JKu3Hb. MBI 10 CHX TIOp HE MOXKET CO3/IaTh UTO
HETOCTeKUMOe, Oe3bIMSHHYIO HCKpPY JKU3HH, KOTOpast OKUBISIET U YCKOPSIET, CKOMBKO OBl MBI HH THIKAJIH U MOITAJIKHBAIH TO,
YTO MBI CO3/IAJIH.

OTH Apyrue CylecTBa, TAkKe HAXOAATCS HAa BOCXOISIIUM ITyTH CBOSH YBONIONHN, U TIPOJOIDKEHNS pOa HOBBIX (hOpM
JKH3HH M IPUHIUITHATIBHO HOBBIX BUJIOB HE B HAIICH BIaCTH, MBI HE IMEEM IpaBa OTKa3aTh UM B IIPABE Ha CYIIECTBOBAHUE.
JleiicTBUTEBHO MIeCTasi W3 IECSITH 3aI0BeIcH, TaHHbpIX Moucero HemBycMbicieHHO rooput “"He yowuii! (Bbl He TOmKHB
y61/IBaTI>) (mpucTaBka ‘He’ Mo3TOM He BocniprHEMaetca! -moé)"'. ITa KOMaH/1a HE UMEET TpaBa KaKuM-T100 00pa3oM, U, eciiu
MIPEIIONIOKHTE, YTO 9TO UCTHHHAS 3aMUCh TOT0, YTO OBLIO TOT/Ia CKa3aHO eMY, TIOOTOMY OH JIOJDKEH CIIeZIOBaT MOHUMast, 4TO
MMEHHO OH roBopHT. Ee cMbIcn B nanpHelmeM ycrmBaeTces B 29-Mm cruxe Kauru berrust:

«HU cxazan boe: Cosepyast, 6om, A 0an eam 6CAKYIO mpasy, Ceouyro cemst, Komopas eChib Ha NOBEPXHOCIU 8Cell
3eMIIU, U BCKOE OePeso, y KOMOpPO2o eCib NJ00 OPEBECHbIIl, CeIOWULL CeMsL; 8aAM cue byoen 6 nuuy.»

Uepes Hallle yncTeifinee BBICOKOMEPHUE U TTO3UIIMEO SIKOOBI MBI «OCOOCHHBIE», 3aMETHM, Mbl H3BPATHIIN 3TH NPABHUIIA,
4TOOBI YIIOBJICTBOPUTH HAIIIKA COOCTBEHHBIC LIEJIM M OCBOOOKIACT HAC OT OTBETCTBEHHOCTH 38 CMEPTh HH3IIHUX CYIICCTB,
KOTOpBIE B HAIICH CJICTIOTE, MBI HE BHJIUM IOJJICPIKKY HAIIIEro COOCTBEHHOTO cyriecTBoBaHMs. OHM TaKKe MPOHUKHYTHI
nyxoM BCP u SIBISIFOTCSL 4aCThIO OJIHOTO U TOTO YK€ WHTEIJICKTA, KOTOPBIH JIaJl HAayaio HallleMy COOCTBEHHOMY
MIPOM3XOXKICHHIO. MBI JIOJDKHBI, CIIEIOBATEIBHO, MPUHATH THOCTCKYIO KOHIICHIMI0 "axumca - [IpuHImn HeHacumums',

0 0E3BPETHOCTH KO BCEM YKHBBIM CYIIIECTBaM, KOO TAKOBA MHTETPUPOBAHHAS B3aMMO3aBUCUMOCTh BCEH KH3HH, YTO BCIKUN
pa3, Korjia Mbl BPEJIUM OKPYXKAFOIIIEH CPEeIie MITH JJaKe CaMOMY MaJICHBKOMY CYIIIECTBY, MbI HEU30€KHO BPEIHT cede, U C UX
CMEPTBIO MbI TOXKE YMEHBIIIAEMCS.

XOTs1 3TO MOXKET MMETh TIPUBKYC U3 PAaHTa UIealIi3Ma, Mbl, TEM HE MCHEE BBIHYK/ICH MPU3HATh, UTO HAIIIA HBIHCITHHE
UIeaJIbl ¥ CHCTEMa IICHHOCTEH He MPHUBEIH Hac B YTOIHIO. B TO BpeMst ObUIM OIPOMHBIC YIYUIIICHHUS] BO MHOTHX O0JIACTSIX
YEIIOBEUCCKOM JCATETbHOCTH M COCTPAIaTeIbHBIM TOHUMaHUEM, HECMOTPS Ha TIOCTOSTHHBIC 00CIAHHUS BOCCTAHOBIICHHS,
YEIIOBEUCCKUI MU BCE €IIe HAXOMUTCS B TIOTHOM OCCTIOPSIKE M SKOHOMUYECKH, U COIUAIILHO, U TIOJIOH KOH(IIUKTOR.
HerepriumocTh H300MITyeT B JIFOMSX MPOTHB KEHIIMH, PEKET MMPOTUB CEKThI, HAPOJ] IPOTHUB HAPOJIa, B TO BPEMSI Kak
Oorarbie KOM(OPTHOM COCTOSTHUHU TPOTHB YBEIIMYMBAIOIICHCS OSTHOCTH U JIMIIICHHUH, C TIOMHBIMHU KUBOTAMH TaK Xke, KaK
OXKHMPEBIILINE, KaK Pa3AyThIC )KUBOTHI TOIOAFOIINX.

Bce Gonpbliie u Oonbliie OrpaHUUCHUS HAKIIAIBIBAFOTCS HA HAIIIK CBOOOJIBI CIIOBA U JIeNa, KOOI JKENaTeIbHO U JUIs
Ornara Bcex, a MX 000pOTHAsI CTOPOHA KOBAPHO 3aIlICIKUBACT CIIIe OIMH XOMYT Ha HaIlly HE3aBUCUMOCTbh. JOKUBOCTb SIBIISICTCS
MOKPBIBAJIOM Ha (hasibiilb ¥ 0OMaH, OJIMH 3a JPYrM HaBs3aJM HAM T€, KTO MbITACTCS PEryIMpPOBATh COOBITHS B CBOFO ITOJIB3Y,
OJTHOBPEMEHHO KOHTPOIMPYS KAXKbII aCMeKT HaIllel )KU3HH, ITOrpyKasi Hac B HEOTUTATHOM JIONTY. [71e, €CTh I PeasibHOCTh,
YENIOBEUECTBA BO BCEM ATOM? DTO TO, YTO MbI JICHCTBUTEIBHO BEPUM, UTO 3TO BCE U €CTh JKNU3Hb, KaK Obl MbI €€ IPOIoKaeM?

MBI He OMMHOKH B HAIIEM TSDKEIIOM Tpyre (My9eHwHit), 3aMETHM, JJIsl TOTO COCTOSHHS YEITOBEYECKUX PA3IopOB,
pasniajzia v JyXOBHOW HECTaOMIIBHOCTH SIBJISICTCS TAKIKE OTpa)keHUe B Oosiee 1 Oornee OObHOM 1 oTBparutenbHoi [Ipupose,



KOTOpasi B HACTOSIIIIEE BPEMsI B COCTOSIHHE MOBBIILICHHOH TEMIIEPaTypOi IPOXKUT (JTMXOPaKK) MEXK/TY PEKOPIHOM BBICOKOM
TeMIIepaTypol 1 PEKOPIHEIM XOIOIOM. MaTymrka-3eMirs B HACTOSIIIEE BPEMs CTPEMHUTECS, CO BCEMH CHJIaMH B e€ KOMaH/e,
BOCCTaHOBHTH CBOE PABHOBECHE U 37I0POBbE, MEUYIITHEecs CO Bce Ooree 1 Oonee CHIIBHBIMY IITOPMAMH, BBIIENIATE BIAry IIpU
KaTacTpO(pUUEeCKUX HABOJHEHHUSIX, BBDKHIATh Pa3pyIIUTEIbHBIMH MAISIIMMHU 3aCyXaMH, Kopyaleics (M3BUBasCh) OT
BCEMOMIOMIAIONIIX MOKAPHUII] H IPOKE OT PA3ANPAOMNX 3eMiIeTpsiceHIH. OKpyKeHHBIMH CO BCEX CTOPOH 3THMH
YAMBHUTEIBHBIMH M CTPALIHBIMH COOBITUSIMH, MBI HIMEEM HAINIOCTh HA3bIBAaTh UX CTHXMITHbIC OeCTBUS (IIPUPO/IHBIE
karactpoder)», 00BuHssE [Iprpoy 3a TO, 4TO MBI CaMH HECEM OTBETCTBEHHOCTb 3a CBOM jesiHust. V60 B cBeTe Beero, 4To ObLI0
HAIICAHO paHee, He MOXKET ObITh HUKAKNX COMHEHHMI!, 9TO MBI HICTUHHBIE 3a4MHIIUKH 3THX KaTaCTPOPHIECKHUX SIH300B. JTO
He "crTuxuiiHble OencTBHs”, @ MOCTYNKHU (ITPOCTYIKN) HEMOCPEICTBEHHO CBS3aHHbIC K OECCMBICIICHHON eI TEIbHOCTH
9eJIOBCUECTBRA.

ITosTOMY MBI CPOYHO JOIKHEI TIPEIOKUTE HOBBIH HAOOp ¢ BRICIIIMHE HJeaTaMi U paboTaTh B HAPaBICHUH UX
peanu3aryn. [1o HeOOXOIMMOCTH OHH TOJKHEI OBITH B IIPOTHBOPEYHH C TEMH, Ha KOTOPBIX MBI B HACTOAIICE BPEMS
TIOJITICHIBAEMCS] M MOXKET BBI3BATh MHOTO HEYNOOCTB JUTS TEX JIFOIEH, KOTOPBIC OYIyT COMPOTUBIATHCS MM HE MOTYT IIPUHATE
M3MCHCHHE.

[pexae ueM IPUCTYIHTH K MPEATAXKESHNIIO STUX HOBBIX CTAaHAAPTOB ITOBSICHNS U OBEACHUIO, ONPE/ICICHHBIE (PaKTOPH,
BO3MOXHO, CIICIYeT Pa3BIIedcs, KOTOpbIE, MOTYT, IIPOIUTH CBET HA HBIHEIIHEE MIPONCXOKACHNE CTaTyca-kBo. [1o MHeHNMTO
Buxropa, dusmdaeckne ycIoBHs 9eI0BEIECKOro MUpa i [Ipuposs! SBIAIOTCS MPSIMBIMH, 3aKOHHBIM 1 HEN30€KHBIM PE3YIIETaToM
JTYXOBHBIX KOHIICTIITHT YeJIOBEIECTBA M MACONOTMUeCKUX YoeskaeHni. OHM BKITIOYAIOT B ce0s MO OTHONICHHIO 00pa3yIoIeH, Tak
CKa3aTh, KOTOPAsl CETOMHS MPHBENa K Ype3MEpPHOMY IpeodTafaHuI0 SBICHHI IIEHTPOOSKHBIM B3PBIBAM U MIEPETPEBY, KOTOPHIE
COOHMPAIOTCS YHUYTOKHUTE HAITy IMBHJIM3ANNIO. cToprdeckn Takast KaTacTpoda HaCTUITIA YeTI0BEUECTBO PaHee 10 STOTO B
kaTacTpodraeckoil THOSTH ATIaHTH B, KOTOPYIO BHKTOp CYHTAN pe3ylTsTaToM 4epe3MepHOI NCKYCCTBEHHOH CTHMYIISAIIAH CHIT
JIeBUTALUH UMIUTO3UH. [IprMeHsist Toruky Bukropa ¢ aHaIOTHYHBIM a Teneph HaJBUTAIONICHCS CUTYallnH, CTOSAIIEH repes
YeJI0BEYECTBOM, MOYKHO C/IeNIaTh BBIBOJI, YTO OOIIECTBO aTJIAHTOB W TEXHOJIIOTHHU OBUTH OCHOBAHBI HA KOHLICTIIHH,
MIPOTHUBOIOIOKHBIX TEM, K KOTOPBIX MbI B HACTOSIIIICE BpeMsl prepkuBaemcst. 13 puc. 4.6 (ctp. 63) Mbl moMHIM,

YTO JICBUTALIUSI M UMIUIO3HSI, CBSI3aHHBIX C IBIDKCHUEM K IICHTPY, KapOOoHbI (Carbones) u acriekTbl B COTPYIHIYECTBE C IKEHCKOI
sHepruii. B Oonee mupokoM cMbIcie, 00IIecTBO ATIAHTOB, BO3MOKHO, ObLIIa MATPHAPXAIBHOM, B KOTOPOH YKEHIITHHBI
3aHUMAJTU TIPUHIMTHAIBHBIE TIO3UIINH BIACTH - KOPOJIEBBI, BRICOKHE KPHUIIBI U OPAKYIIbI, MHOKECTBO JIOKA3aTeIbCTB B UCTOPHH
yenoBedecTsa. [Ipu Takoi colManbHON OpraHu3aIiy, B KOTOPOH CTOPOHA JKEHCKOM YHEPTHU U CTPEMJICHHs ObLITH BBICIIFIMY,
MOKHO MPENNONIOKHUTh, YTO MY)KYWHBI OBUTH B ITOMYMHEHHN TOCYIAPCTBA, H OYSHb MHOTHE B TOM K€ ITO/IaBIICHOM COCTOSTHUH,
YTO ¥ YKEHIIMHBI, KaK TPABIIIO SBISTIOTCS cerofnsl. C yHHUTOKEHHEM ATIAHTHIIBI, B BO3HHUKIIEH CyMaToxe MOKOPEHHBIE
MYKYHHBI BOCIIONIB30BAJIMCH CITy9aeM, BOZMOXXHOCTBIO, TIEPECMOTPETh CBOE HEBEIHOCUMOE TIONIOXKEHHE, B3SUTH MHUIINATUBY

Y BJIACTh 00PATHO Yy JKEHIIINH.

C yBENmMUMBAIOIIMMCS TTO/IaBIICHUEM JKSHIIIMH B UICTOPHUYECKUE BPEMEHa, IIEHTPOOEKHAS TPUPOIA MYKECTBEHHOCTH
W pa3HOIVIACH, CBSI3aHHBIE C He€ TIOCTENIEHHO CTAHOBHMITUCH Bee Ooree u Oomee HecOanaHcupoBaHHON. Martymika-3emiist Oblia
M3HACUIIOBAHA M JIMIIIEHA BCeX €€ COKpOBUIL. Havannch BOWHBI, CKIIOKH, Ha 3eMJIe U YMHOKAIOCh 6oraTcTBO. COMepHUIEeCTBO
MEXTy MY)KYMHAMH U IPYTUMH yBEITUUUIACh, HAPOJ BOCCTAI IIPOTUB HApOZA. 32 HEKOTOPHIMHU OTPaHHIECHHUSIMHU, YTOOBI
OCTaHOBUTB POCT ATOH pa3pyIINTENTLHON BOIHBI, )KEHITMHBI ObUIH B TAIbHEHIIIEM YHIKEHHBI TaK KaK UTHOIOT U
COTIEPHUYECTBA OXBATHIIA 3EMITEO, KOTOPAsi HE TOIBKO IIPHUBEJIA K MPUHSATUIO KOHKYPEHIHH (COIICPHUYECTBA) KAK OIHOM U3
OCHOBHBIX CTpaTeruii pyKOBOJSINEH )KU3HU U TTOBEICHNs, HO M MHEHHe, 4To pabora Matepu -IIpupons! ocHOBaHa Ha
corepHuyecTBe (Ha KOHKYPEHTHOM 00pb0e). 3/1eCh CileqyeT IIOMHHTb, YTO 3TH YICHHUS, KAK M PCJUIUH 1 HAYKH, B OCHOBHOM
YCTaHOBIICHHBI MY)KINHAMH.

B xone aToro npomecca, Mbl CHOBa IPUIIUTA B MUP C YCIIOBHEM, aHAIOTHIHOTO TOMY, KOTOPOE, BO3BMOXKHO YHHUTOXKHIIA
ATIaHTHTy MHOTO TBICSY JIET Hazal,. Pa3HuIIa 37ech B TOM, UTO Ha OTOT Pa3 MBI COOMpaeMcsl YHUUTOKUTH TUIAHETY B Pe3ylbTaTe
OrPOMHOT'0 YpE3MEPHOT0 JOMHHUPOBAHUH HAIIEH LEHTPOOSKHOHM TEXHOIOTHH U €€ MYy)Ka, HaIlly COITEPHUIECKYIO
(KOHKYPCHTHYIO) UICOIOrHIO0. B mocnentee Bpemst Hen30e)KHas peakiisi BHOBb CTajla MPOSBISITHCS B BHIC OOPHOBI KEHIIHMH 32
CBOE 3aKOHHOE MECTO B KaYECTBE PABHBIX B OOIIECTBE, COCTOSILEM TTOUTH ITOPOBHY MY)KUYMH U YKESHIIMH.

Ecnu He MposIBUTH BCEOOIIYI0 OTPOMHYIO U UYTKYFO 3a00TY, €CTh OONbIIas OMaCHOCTh, UTO BCE MOUIET 3a 00pT K
MIPOTHBOIOMOKHON KPaHHOCTH (IOMKHO OBITH TOCTUTHYTO PABHOBECHE) U B OUEPEHOM pa3, MPEBPaTUMCS IUKapeH m3-3a
OTCYTCTBUSI paBHOBECHSI. V] JKEHIUHBI, 1 MY)KYHHBI TOJDKHO TIIATENHHO, 00bEKTUBHO U 0ECCTPACTHO PACCMOTPETH TEKYIIYIO
CHTYAIIHIO C TOpa3o Ooree BHICOKOM TOUKH 3pEHHs, MPEKIE YeM NPUHUMATh KaKue-T100 HeoOpaTumble mard. Kak Mbl BUienu
B 00CYKIeHNH (DYHKITH MY/KCKOTO YIOOpEHHsI KHCIOpOIa B €ro B3auMoseiicTBuu ¢ ppykrurenamu (fructigenic) u sxenmmmnamu
kapOoramu (Carbones), koraa KUCIopos, KOTOPbIii CBSI3aH C HUMHU U CTAHOBUTCSI OY4CHB aKTHBHBIM Yepe3 HEHTPOOSIKHOE
JIBIDKEHUE, MOTyJaeT BIacTh U CHITY , OH CTAHOBHTCSI arpECCUBHBIM M pa3pylIHTedbHbIM. C APYrol CTOPOHEI,

[PH OXJIAXK/ICHUN OH CTAHOBUTCS [TACCHBHBIM U CBSI3aHBIM JKCHCKUM KapOoHOM (Carbones), uepes KOTophlil rapMOHHUYHO
Pa3BOPAYMBACTCS BCS JKM3HB M DBOTIONHNS (pa3sBUTHE).

MoseT OBITh, TI09TOMY, B CBETE 9TOTO TIPUPOTHOTO IBOIIOIIMOHHO MPOAYKTUBHOTO U PEPOAYKTHBHOTO SIBJICHUS, POITb
MYKYMHBI HE JOJDKHA BECTHCH HATIO, BRICOKOMEPHO, Ha BCE CITyYau YKU3HHU Ha JIOXKHOM TPEATIONOKEHUH, YTO 3TO MUP MY)KUHH,
KOTODBIii, KaK MBI BUAMM, HaBJIeK Takue OSJCTBUS Ha HAC, a IOJDKHA OBITh OKa3zaHa Oonbliast pu3HIecKas Ciila, Kak IpaBHIIo,
Ooree TEXHUYECKUM HOY-Xay U JPYTHM JIOTIOTHHUTEIBHBIM BO3MOXKHOCTSIM, K HOBOMY OOILIECTBY, B KOTOPOM YIIPABICHHE
JIODKHO OBITH B OCHOBHOM, HO HE TIOJTHOCTBIO, TIPEIOCTaBIECHO JKeHIIMHaM. KpoMe X MHOTHX IPpyruX MPU3HAKOB, HA ITOH
Marepu-3emiTH KEeHIUHBI UYL B Oyaymiee, 60pb0a KOTOPBIX, MX Pa3HOINIACHE U pa3/iefieHue CaMble BEINYAHIIIe Bparu.

J17151 9BOMIOIIMOHHOTO Pa3BUTHsI, YTOOBI PA3BUTE IO TAPMOHUYHO TOJKEH OBITh MMPABMIIBHBIN OaaHCc MEXKTy
AHTUTE3UCAMH, TO €CTh, IEITEIBHOCTD BCEX PA3IMYHBIX BEJTMUYHMH B MPABOM KOIOHKE TaOmuIp! Ha puc. 4.6 (cTp. 63) 1OmKHBI



HEMHOTO ITpeo0iIaaTh. 3aMETHM, CIeAyeT HOMHUTE, YTO B PABHOI CTEIICHH HU OIMH M3 acIIEKTOB HE MOXKET CYIIIeCTBOBATH O€3
CBOEro KOJUTeTH. TyT He MOXeT OBITh HU KaKOTO CYIIECTBOBAHHMS MEKTPHUIIM3MA O3 MarHETH3Ma, HET HU KaKOTO MPUTSKCHIUS
(Tspxectn) Oe3 sieBuTannu, Hu Matepu-3emin 6e3 Ortua-CosHIa, Hi 0fiHa KeHIiHa Oe3 Myx4nHbl. B camom fene, BrionHe
MOXeT ObITh, 1 T0, uTo BCP He MOXeT cyiiecTBOBaTh, €CJIM Mbl OJIHOBPEMEHHO CYILECTBYIOT Kak ero yactu. BCP sBisercs
OCEMEHHTENEM UJeH U MBI U BCE APYTHUe KU3HHU IPOIYKTHI €T0 IIOOPOTHOTO IIPOSBICHHS.

Bce Gonbliiee uncio nozei, Takux kak mpodeccop Jasug bom (LesocrHocTs 1 npogymanHbiii Tlopsiiok 1), aCTPOHOM
cap ®pen Xoitn (MuTemiekryanbHas Beenennast %) u mHOrHe JIPyTHE, TIPEICTABIIIN COBEPIICHHO HOBBIE KOHIICTIIIH KOCMOCa,
ero (pyHKIIMY U KaK OH MOSIBIJICS HA CBET, TeM CaMBbIM BHOCHUT BKJIAJ] B PACTYIIMI HMITYIIBC JUISI CO3/IaHsI HOBOM TAPa IUTMBI.
Taxwe opranmsanuy, kak ['punnmc, JIpy3bs 3emity, U ele MHOTHE CO3AIOIINECs, COCTOSIINE M3 MBICIAIINX JIIO/IeH, KOTOphIe
BUJIIT HACTOSIIYIO HEOOXOMMMOCTH MEPEeMEH H KTO BEICTYNIAET IMPOTUB, YaCTO C HEOOBIYAITHBIM JINYHBIM MY>KECTBOM U
CaMOIIOKePTBOBAaHNEM, KOHCEPBATUBHBIM, KOPBICTHBIM M THETYIIIM CHJIaM, KOTOPBIE CTPEMSITCSI COXPAHHUTH CBOM CTaTyC-KBO.

V3MeHeHws1, 6e3yClIOBHO, OONTAIOTCS Ha BETPY, HO He OyIeT HeMEeJICHHOTO H3MEHEHHS K JIydIIeMy, TI0Ka
MIPUHIUITHATEHO HOBBIE MIPOrpPaMMBbl, OPHEHTUPOBAHHBIC Ha TONTOCPOYHBIE LIEJIH, OCTAIOTCS B CTOPOHE, W MPUACPKUBATHCS
HOBOM €CTECTBEHHOI YKOHOMHYECKOH (prIocohmu, TOMHS BCET/IA, YTO JUTUTEIHHOE SKOHOMIIECKOE TIPOIIBETAHHE TF000TO
BHJIa OCHOBAHO HCKITFOYNTEIIFHO HA N300MITHE 1 MOJICPKaHUE 3I0POBOIT 3eJICHOH PaCTHTEIFHOCTH U TTONIC3HOH BOJBI.

Ecim MBI XOTUM BOCCTQHOBHTB JIEC, MBI HE MOYKEM PACCUHTHIBATH Ha MOMYUSHUE KAKOH-THOO0 HArpaIbl B XOPOIIEM
kagecTse aApeBecuHb B TedeHnH 200 mo 300 net, 3T0 3aHMMaeT MHOTO BPEMEHH, MHOTUM JICPEBBSIM HEOOXOIUMO BPEMs, UTOOBI
CO3pETh U MPOM3BECTH BEICOKOKAUYECTBEHHBIE ceMsiHA. B Ooree npeBHNE Beka JIIOIH TOpa3zo OOMbIIe 3HAN O HEMPEPHIBHOCTH
JKH3HH B HEOOXOIMMOCTD TIPHHSATHS Mep JUTS TIOTOMKOB. OHH caskau ajien IyOOB, TPEKPACHO 3Hast, YTO OHM HUKOTIA HE
YBUJIAT UX B CBOCH TIOITHOH 3penocTr. Hanbomee BakHO, 4eM KoTia-Imoo paHee, 3TO OTBETCTBEHHOE OTHOIICHUE K
OKpyXKalomIeil cpesie JOMKHO OBITh peaHNMUPOBAHO.

Hamra pornb nomKHa OBITh, CIIEIOBATEIBHO, POIBIO OMEKYHOB OyIyIIIEro, IIOMOIITHHKOB, PECTABPATOPOB H
BOCITMTATENIEH BCEH KU3HH, TEM OOJIEE B DTOT MTOCIECHIHHII Yac, €CId MBI HE HauHEM Halle coOcTBeHHoe 3a0Benne. CIMIIKOM
MHOTO BUJIOB, KaX/IbIii CO CBOMMH OCOOSHHOCTSIMHU H ISSITETFHOCTHIO B KAY€CTBE HHCTPYMEHTA B OPKECTPOBOM IIEAEBPE
[Tpuponsl, B 3HAYUTEIBHOI Mepe BCE €IIe OCTACTCS 3ara Koi I HAC, OBUTH MPHHECCHBI B )KEPTBY B Ka4eCTBE HAIIICH
BPOK/IEHHOH TyXOBHOCTH U YyBCTBUTEIBHOCTH OBLTH YHIKEHHBIM B ITOrOHE 32 SKOHOMHUYECKUM U MaTepHaIbHBIM
OmaromnomyaneM. /1ist Toro, 9To0bI onpaBaathk ceOst JOKHBIM 00pa3oM B OyIylieM 1 9ToObI BEpHYTh ceOe ObIBIIHe
JIOCTOMHCTBO, JIOCTOWHO aJIMUHUCTPATOpaM TBop4eckoro ruraHa BCP, Mbl BO3MOXXHO, KOTIa-TO MM 00JIa/1ali, HAaCTallo BpeMs,
9TOOBI MBI B3SUTH M CO3HAIM UTOTH TOTO, YTO MBI CJIETTaJIH U ITOYEMY MBI C/IENIalTH 9TO, ISl BCEOXBATHIBAIOIIETO

HMHTETPUPOBAHHOTO 0030pa, aOCOMFOTHO BAKHO.

OxBatpIBast KaK 9TO JeNaeT KpaTKas HHTepIpeTanus 1 cuHTe3 Teopuii Bukropa Lllaybeprepa, eciu He 4To Oorblee, 9Ta
KHHTa, BOSMOYKHO, JIaeT HaM HeOONIBIION Mpoliieck 00paTHOW CTOPOHBI TOTO, YTO MBI Ceiidac BOCIPUHUMAEM KaK peabHOCTb.
DT0 cTaHOBHTCA BCe Oontee 1 Ooree YeTKO BUIHO, YTO MBI JIOJDKHBI PEIATEIBHO H3MEHUTD HaIl ITYTh U METOJIbI, €CITH MBI
XOTHM BBDKHTH Kak pacca. Ecim oM OyIyT cTaBUTBCS Ha TIEPETHNH IUIaH YEITOBEIECKON JIeITebHOCTH, HayKa TakoKe, Kak
BeJIyIIe BIMSHUE Ha YeTOBEYECKOE MBIIUICHHE U JIEITEIbHOCTD, € TPUIETCS OJHATH €ro JOCTONPUMEYaTeTbHOCTH H
MBIIIICHNUS Ha OKTaBy BhIIIe. B xoze aToro mporecca oHa Oyziet, mokanyii, HAYHeT EHUTh CBOIO HEXBATKY BCEBEICHHS 1
BOITPOCOB TIOJX0/Ia C TOPa30 OONBIIMM CMUPEHUEM, YeM €€ TIOIX0 Ha CErOAHSIIHUN JIEHb.

U3 Bcex HAIIMX aHATUTUYECKHUX MCCIEI0BAaHHUM, OH JIOMDKEH UMETh Bce Ooliee OUYeBHUAHBIM TO, UTO 3HAHHE HE
OrpaHMYEHO, ¥ TIO3TOMY; CKOJIBKO OBl MBI HH JTyMaJIH, MbI Y3HaJIH, OHH BCE €IIIE SIBIISIETCS] OTHOCUTENIFHO HE3HAYUTENILHBIM TIPH
M3MEPEHHH MPOTHB OECKOHEYHOTO, WIIN 3HAaHHE U MyIPOCTh IMMaHEHTHBIE Chephl U pa3Mephl 3a MpeieaMy HaIlero
noHnManusl. Kak )KIM3HEHHO BayKHBIN TIEPBBIN IIaT, Pa3BUTHE HOBBIX TEXHOJIOTHI, SKOTEXHOIOTHH, TAPMOHUYHBIE U
COOTBETCTBYSI 3aKOHAM TIPUPOIBI, SIBISIETCS 00s3aTENIBHON 1 OyIeT TpeOOoBaTh paauKaibHbIe H (DyHIaMEHTaTbHbBIC H3MEHEHNS B
HameM 00pa3e MBIIUICHHS M HAalIero IMOAX01a K MHTEPIPETAu YCTAHOBIEHHBIX JOKTPUH U (PakToB (DU3UKH, XUMHH,
CEJbCKOTO XO35HCTBA, JIECHOTO XO31CTBA U YITPABIICHNs BOOIHBIMU pecypcamu. Kak ykazarenb Toro, kakasi HOBast TEXHOIOTHS
JIOJDKHA TTPOUCXOUTD, MTO3BOJIBTE MHE TIPOLUTHPOBaTh Bukrop [llaydeprep erme pas:

«"A rkax mozoa, ewé smo moaxcem 6vims coenano?", Bceeda vl 00un omseem Ha ouepeonotl éonpoc. Omeem cam
npocumpcs: MMenno 6 npomueonoiosncuyio cmopomy mozo, Kak 2mo denaemcs ce2oous! >»

To ,4T0 HEOOXOAMMO, TIOITOMY, SIBJISICTCSI JTUIIOM BOJIBTA, HJISI TTO KPYT'y. MBI JIOJKHBI Pa3BepHYTH Halll yM U Teno Ha 180
° ¥ ele pa3 BCTPETHUTHCS JIUIIOM C IEHTPAILHBIM CBETOM HCTHHEI. Toraa Bce TeHW MCYE3HYT MTHOBEHHO, BECh MPaK HCUE3HET,
U B SIPKOM CBEUEHHH, MBI CMOXXEM BOCIIPUHHMMATH C OONBILIOH SCHOCTBIO BCE PA3IMIHBIC HUTH KU3HH, ITHPOKO
pacnpocTpaHeHbIe CITUIBI KOCMUUECKHUX KPYrOBOPOTOB, BO3BpAILAsICh M B3aUMOCBS3aHHBIMU JPYT C IPYTOM B CHSFOILIEM
LIEHTpE, U3 KOTOPOTO OHH BCIO POOMBAIOTHCS.

BHesarHo Bce cTaHeT MPOCTHIM, BCE CIIOKHBIE TEOPUH, KOTOPBIE MBITATHCH OOBSICHUTD, HEMTOCTIKAMAsT YepHOTa
HCYE3HET NPOYb, U3THAHA BO THMY, OTKYIa OHHU MTPUOBLIH. BAPYT MOSBUTHCS CBET, M €CIIM MBI IIOAHUMUMH HAIIX T71a3a, MBI
MOKEM /1K€ OCO3HATh BO3BBILICHHBIH HCTOYHHUK, U3 KOTOPOTO MTPOUCXOIUT BCS )KU3Hb, IBM)KEHUE U BPEMs], Ha ATOH OUHOKOH,
HO MIPEKPACHOH IJTAHETE TIOSIBUIIACH - STOT BEYHO, YIPHUPHBII OJIECK, CHSIFOLIUI BHYTPU OKPY)KAIOIIETO CBETA.

Ilpumeuanue

1. IlenocTHOCTH 1 TIOIPa3ymMeBaeMoro mopsiaka, Jasuna boma: Kouer usnareneii.
2.NnutennexryanpHas Beenennas, cap @pen Xoitn: Matikin Mocud, Jlonmon, 1983 rog.
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«OTKa3 OT OTBETCTBCHHOCTH
XOTs aBTOp UCKPEHHE BEPHT, U HE NMEET HUKAaKUX OCHOBAHHI COMHEBATHCS B TOM, UTO JOCTOBEPHOCTH U 3 (EKTUBHOCTH
TUIPABIMYECCKOM WK TCOPUU UMIUIO3UHU, IIPOLIECCOB U ANapaTOB, OMMCAHHBIX B 9TOM KHUTE, OH JITYHO HE IIPOBOAUI
MIPAKTHYIECKOTO UCCIEeIOBAHNS, U HE TIOCTPOMIIN KaKOTO-TH00 U3 COOTBETCTBYIOIINX YCTPOICTB U TIO9TOMY HE MOXKET HECTH
OTBETCTBEHHOCTb 3a JIFO0bIe HeyIauHble (HEYIOBICTBOPHTENbHBIE) SKCIEPUMEHTBI. »

CJIOBAPDH

McTpaemMocTb: mporece, B KOTOPOM OIMH MaTepHall TPETCs O APYroi. [' e ofuH Marepuar mwioTHee, 4eM JPYroii, TeM OH
Msirde OyIeT YMEHBIICH B pa3Mepax Wik CTEPT B Menpuaiinme dactuisl (CM.KpaTKoCTh)

BroanekTpuunam (Bioelectricism): Gosnee Bbicokuit 3upHbIii BUI 3IEKTPUYECTBA, YUACTBYIOIIMI B IIEKTPUYECKIX
B3aMMOJICHICTBUSIX B JKUBBIX CHCTeMax  TKamsax. OH OTBeYaeT 3a 370poBOe pasiokenue (He THHCHHE) paHee KUBOH MaTepHH
U TIOCIIeIyIOIIee IPEBPAICHHE eE B 3pEI0e TOTOBOE ChIPEE B COYCTAHHH CO CBOMM KOJIICTOM - OHOMArHETH3MOM.

BriomarHeTnam: Gonee Boicokue 3dupHbie GpopMbI MarHeTH3MA U aHaior ouodnexruiusma (bioelectricism). Dto dpopma
Mar"o€Tu3mMa OTBETCTBCHHAs 3a IIOAHATHSA (KaK (1)I/I3I/I‘IGCKOI‘O, TakK 1 IIyXOBHOI‘O), JICBUTALUA U 3aPOXKIACHUA JKU3HHU, TIOJHUMAIOIIAsA
(B3IOBIMAOIIAs], TIApasIas) SHEPTUH.

BrviomeTann: cruias u3 aByx wim Gojiee pasIMuHBIX METAILIOB C IIPOTUBOIOIOKHBIMH 3aPSIAMU U BAJIEHTHOCTSIMHU, TAKHX
Kak cepedpo, KOTOpoe NMeeT MOIOKUTEIBHBIN 3apsi, ¥ MeIb C OTpHIaTeNbHBIM 3apsaoM. [1o cioBam Bukropa
[ayGeprepa, nepBbIi U3 HUX 00J1a1aeT MY>KCKUMH aTPHOYyTaMH U MOCIEHSS, )KeHCKIMH aTpyOyTaMHu.

KeccoH: miaBaroriasi MeraJutndecKkasi KaHUCTpa(EMKOCTb), KaK IPABUIIO MITHHAPUIECKON (hopmbl. OIMICaHHON B 3TOM
KHUTE, 3aKPBITasi CBEPXY U OTKPBITAs! BHU3Y, H UCIIONB3YETCsl, YTOOBI OTKPHIBATH U 3aKPBIBATH IITFO3bI BOIOXPAHHIIHIIIA.
OTKpBITast ¢ 000MX KOHIIOB, OHA Yallle UCIIONB3YeTCsl B MOCTOCTPOSHHH, YTOOBI HCKITFOYHTH BOY U3 oOnacteit poHIoB -
pe3epByapoB, co3/aaBasi yCIOBUS JJISl KX CTPOUTEIBCTBA.

Cnon kaMbuis: DTo BHEUIHSSI KOJBIIEBAsl TKAHB CTBOJA JEPEBa HAXOMSIICECS HEITOCPEACTBEHHO oM Kopoit. OHO
OBIBAaET PAa3TMYHON TONINHBI B 3aBUCHMOCTH OT BHAA. DTO MECTO, TI€ MMPOUCXOISIT OCHOBHBIE MTPOIIECCH POCTA B PE3yNIbTare
TIOTOKA 1 B3aUMOACHCTBHUS )KUIKOCTEH, comeprkamieiicss B kerueme u Grroame. Dopmupyercs, Kax IbIi TOJl Ha BHYTPCHHUIT
CTOPOHE C CEPIIIIEeBUHBI, TOMUIHOE KOMBIIO.

KapboHbl (Carbones): B npuHiue Te OCHOBHBIE 2JIEMEHTHI U ChIPbE KapOOHOB B PHUPOJIE, XOTS STOT TEPMUH TaKIKE
BKJIFOYAeT B ceOs Bce AIIEMEHTHI XUMHUH B (DU3HKE, 32 HCKITIOUSHNEM KHCIIOpoaa U Boopoaa. Do 1o, uto Bukrop Hlaydeprep
HasbiBaeTcs "Berectsa Marepuu (MarepuHckue -BelecTsa)", Tka Kak OHH 00pa3yroT MaTpHILy, U3 KOTOPOH CO3aHa BCs
JKU3HB.

LlenTpudpyrmposanue (Centrifugence): dbyHkuust Tak Ha3pIBAEMBIX [IEHTPOOCKHBIX CHIT, KOTOPBIE ICHCTBYOT
W3HYTPH HApYKy. ITO OOBIYHO CUUTAETCS, YTOOBI H3BJIEUb JIIOObIe MaTepHalIbl, CTAIKUBATHCS ¢ HUM PaIMabHO OT LEHTpa K
KpasiM, TOT7[a KAK HA CAMOM JICJIC MaTEPHsI BBIOPACHIBACTCS TAHTCHIMATEHO (MHMOXOIOM).

LleHTpocTtpemutensHasa (OswkeHune K ueHTpy)(Centripetence): ¢yHKIws HeHTPOCTPEMUTEIBHOM CHITBI. JTO CHIIA,
KOTOpast ISUCTBYET OT BHEIIHEH CTOpOHBI BHYTph. Hanbomee gacto HabmromaeMoe posiBiieHre MpuHIMaeT GopMy BHXpeH.

LleHTparnbHbIv reHepaTop MMNYrbCoB (Centripulser): YCTPOWCTBO, MMEIOIIEE HEKOTOPOE YHCIIO CIIUPATICBUIHBIX TPYO
NPHUKPEIUICHHBIC K [ICHTPAIBHOMY ITOJIOMY [ICHTPY; B PE3Y/IbTaTe 4ero Cpejibl (BOa WK BO3/IYX) IIEPEMEIIAIOTCS TAKUM
00pa3oM, UTO CHIIBI IEHTPOOSKHBIE U IIEHTPOCTPEMUTEINbHBIE paboTatoT Ha ob1eii ocu. Korma Boia meHTpuyrupyoT ot
[EHTpa HapYXKy Yepe3 CIUpalIeBUIHbIC TPYOBI, 9TO TAKXKE BBI3BIBAET 3aCACHIBAHUE B IEHTPOCTPEMHUTEIFHBIM 00pa3oM 13-3a
CTIMpPaNbHON KOH(UTYpaIy BEIOpaChIBAEMBIX TPYO.

Koppasus (Corrasion): mpomuecc B3aumuoro tperus. J{smkenne ukmonaao-CripansHo-IIpocTpaHCTBEHHOI -
Kpusoii: OHO MOXKET OBITH TPOCTHIM BUHTOBBIM HITH CIIMPAIEHBIM JBHYKEHHEM BOKPYT IPOIOIBHOM OCH, KOTOpast B OTAEIBHBIX
CITydasX IyIbCUPYET, TO PACIIHUPSIETCS TO CYKAETCs TI0 OTHOIICHUIO K 9TOH ocr. OHa TarKe MOKET BOIUIOTHTH JJBOIHHOE
JIBIDKEHHE CITUPAJIH, B KOTOPOH JABMKYIICHCS cpelia caMoid CITUpati, OMHOBPEMEHHO CIIEAYIOT 3a CITUPabio. ITo hopma
JIBIDKEHMS aHAJIOTMYHO BpaleHuio 3emian Bokpyr ConHa, riae 3emiis BpalaeTcst BOKPYT CBOEH OCH, IBUTAsICh BIOIb €&
opOuTanbEHOrO MyTh. DTy (hopMmy nBrkeHHs: Bukrop Llaydeprep Ha3bBaeT "opUrHHATBHBIM ' WITH "'IOpasKaatonied popmoit”

JIBI)KEHMSI OTBETCTBEHHOM 32 HBOJIIOLMOHHYIO TUHaMUKY 3emin u Kocmoca.

KoHaeHcawmn: mporiecc mosiBIeHusT (PM3MIECKH TUIOTHOM 1 OoIlee CKAaToi Cpepl.

3HavYeHneM ONanNeKTpUYeCcKon NOCTOSHHON: DTO OTHOCUTCS K CITOCOOHOCTH TAHHOTO BEIIECTBA, YTOOBI
MIPOTHBOCTOSIT TIepeade MEKTPHIECKOro 3apsaa. bazoBoe 3HaueHUE ISt AUIEKTPHKA B TOM, 4TO BakyyM = 1. Boma nmeer
OJIHO M3 CaMbIX BBICOKHX JIMAJICKTPUYCCKOTO 3HAYCHUS , a UMEHHO 81, a 310 3HauuT, uto OHa 81 pa3 Oonee ycTolvmBa K
nepezade 3apsijaa, 9YeM BaKyyM.

[uHareHbl (Dynagens): CylHOCTH HIIH Macca SHEPTETHUECKHUX d(QUPHBIX CYOCTaHITNIA TIPUHALISKAIINX K 4-My 1 5-
My H3MEPEHUIO, KOTOPBIE YCHIIMBAIOT CO3aHUe TUHAMHYECKOM YHEPTUH Ha Ooree HU3KUX U3MEPEHMIX OBITHSI.

OunHamunyeckas SHeprus: Do sHeprs, KoTopasi OOJIbIIE HMEET OTHOIICHHE K BO30Y)KICHHIO BCEX KU3HCHBIX
MIPOLIECCOB (YKUBOTO-MPOLIECCA), TOHKHUI U BBICOKHX, Y€M YHCTO (DH3UUCCKUE SIBIICHUSI, ISl KOTOPBIX HUCIIONB3YFOT TEPMHH
KHHETHYECKAs SHEPIUsl, T.€. KaK MPaBHJIO UCIIONb3YeTCsl, SHEPrusl B ABIKeHUH. (CM. MOTCHIMAIIBHASI SHCPTHSL)

OKNMATUKA: kpyroBoii myts CornHia 1o HeOy, €Cii CMOTPETh ¢ 3eMITH U yroil €€ HAKIIOHA [0 OTHOIICHHO K [IOCKOCTH
skBaropa. OHa BappbUPYeTCs B 3aBHCUMOCTH OT CE30HA MM MONOKeHHe 3eMiin Ha e€ opOure Bokpyr ComHIa, JoCTHTast



MakcuMyma okono 23.4 ° k ceBepy ot SKBatopa Ha 21 uroHs (CeBepHOE JICTHEE COMHIIE CTOSHHE, CaMasi KOPOTKast 1104b) u 23,4 °©
FOXKHOM IIHPOTHI OT 3KBatopa Ha 21 jpexabpst (CeBepHOIM 3UMHETO CONHIIE CTOSIHHS, CaMbIii KOPOTKUI JICHB).

AnekTpuumam (Electricism): Tepmun Buxropa Hlayoeprepa npuayManblii JUist ONUcaHus 0O0LINX XapaKTEePUCTUK U
(GYHKIHH SHEPTUH, EHCTBYIONIHE B 00JACTAX, IIe OOBIYHO HAa3bIBAIOT JIIEKTPUIECTBOM.

Wcnyckanve (AmaHauums): Jlrobas dpopma razoodpazHol, mapoodpasHoii, 3GUpPHOI, TyXOBHOH, HIIH JIEKTPOMArHUTHOM
9MUCCH (M3ITYYCHIS), U3TYICHUM FIH SHEPT Ul

OdpupHas cywHocTb (Etherialisation) (Etherealization - adpupHbiit nnm spiritlike usmepene, rocynapcTso) © IpoIece
TIOBBIIICHHST HJTH BO3BBILICHUS YHEPT MU UITK MaTepUH Ha Ooiee BBICOKUE, O0iee TOHKHE H3MEPEHHs, COCTOSTHUS OBITHSI.

OdumpHoe npoctpaHcTBo (Etheric cities) (Ethericities): 1o orHocuTCs K TeM CBepX-HOPMAIbHBIM, SHEPIETUYCCKUM,
OMO-2JEeKTpHIECKUe, OMO-MarHUTHBIE, KATATUTHUECKHE, BBICOKOYACTOTHBIE, BUOPAI[OHHBIH, CyIiep-MOIIHbIC SJHEPTUH KBa3H-
Marepuana, KBa3u-3(pupHON MPUPOIBI MPHHAISKAIIX K 4-My U 5-My H3MEpEHHIO OBITHSL.

OK30 cchepa: omnpeneeHHO CaMblil BBICOKHIT Pa3pEKCHHBIN CIIOi arMoc(hepbl, COIEpIKaIe TelTiid U BOIOPO, Ta3bl,
KOTOpbIE B KOHEYHOM CUETE CITMBACTCS B MEK3BE3THOH cpere. Ero HImKHSIS rpaHnIa HAXOAUTCS HA PACCTOSTHUH OKOIo 645
KM HaJ TOBEPXHOCTHIO 3eMITH.
deppo-MarHeTU3M: Jalie BCEro MOHMMACTCS Kak (popMa MarHeTu3Ma, Kak B IOIKOBE U APYrue (POPMBbI IIOCTOSIHHBIX
MAarHiTOB, B KOTOPBIX MATHUTHBIC JAUIOIBHBIC MOMCHTBI ATOMOB TAKHX JJICMCHTOB, KaK JKEJI€30 M KOOAJIBT BRICTPAUBAIOTCS U
paboTaloT B YHUCOH, CO3/1aBasi CHIIbHOE MarHUTHOE TIOJE.

Papn dnboHayuu : umsi, TaHHO# MAaTEMATHYECKON MIPOrPECCHH LEIbIX YHUCENT, OOHAPYKUHBIX UTATbTHCKIM
maremarrkom Jleonapo n3 Iu3sl, nHaue u3BecTHbI kak Pubonaqun (ab6pesuarypa filius Bonauuu win coin bonauun) u
omyonukoBan B coeii kaure Liber Abacci {Kuura a6axa (Kuura serauciennit); a6a x ( e) ? cuersi*} (Kuura o6 Abaxe) , B 1202 romy. Dtor
psia HaunHaeTcst ¢ Homepa 1 (mepBblit cpok) U 2 (BTOPOii CPOK), KOTOPBIE 3aTEM CKIIA/IBIBAIOTCS U IPOU3BOIST TPETHIH CPOK - 3.
Bropoii cpok (B 1aHHOM citydae 2), TOraa CTAHOBHUTHCSI IEPBBIM U O0ABIISETCS K IPEKHEMY TPETheMY CPOKY (B HaCTOsIICE
BPEMsI BTOPOE) JJIsI TIOTYYCHUS TAlTbHEHINX TpeTHil cpok. Cepusi pe3ylisTaToB B YHCI0BOM mocnenoBareiapHoctu 1, 2, 3, 5, 8,
13, 21, 34, 55,89 u T.1., a yepe3 pazeneHne KX 0ro MoCIeIyIoIero MePBOro CIaraeMoro
BTOPBIM MTPOU3BOIMT OOJIEEe TOYHOE 3HAYCHUE TAK Ha3bIBaeMOro 3010Toro CeYeHHUsI U ero aHaJIor.

OTBepCTHe: ecTecTBEHHBIC OTBEPCTHS, AUa(parMbl MIIH KOPOTKHH [TPOXOJL B KUBBIX TKAHSX, TAKHX KK B JIMCTHSIX, KOCTH U
T.I.

PpykTureHsl (Fructigens): s¢gpupHOe MPOCTPAHCTBO € CYIIHOCTIME (TOHKHE SHEPTUH), OTBETCTBEHHOE 3a MOBBIIICHIE
TUTOOBUTOCTH HIIM MTOTEHIMANA JIJIS TUIOAOHOMICHHS U CO3/IaHME YCIIOBHIA ISl 3TOT0, YIOOPEHMS, a TAKXKE KUBBIX CYIIECTB.
30110TOE CEUEHHE: OJIHA U3 TaK HAa3bIBACMbIX «B0KECTBEHHBIX MPOMOPIMIA» U MPOUCXOAUT OT psina dudonauyn. Takxke
M3BeCTHA Kak-I1u, ero KOMIOHEHTHI CBsi3aHbl B poropiinu 1 : 1.618033988, wnu B3aumuoro orHomenus 1 @ 0,618033988. Dto
SIMHCTBEHHOE YHCIIO0 KOTOPOE ACCATHYHOM 4acTH OOPATHBIX M KBAPATy YKCIIa CAMO HMEIOT TAKOE XKE 3HAYCHHUE, T.C.
(1,618033988)% = 2,618033988 u 1 / 1.618033988 = 0,618033988.

MonoswuHa -Mmaponoruyeckoro Livkna: yceuenHas Bepcust MOTHOTO THAPOIOTHIECKOrO [UKIIA, B KOTOPOM JI0XKIeBast
BOJIa HE TIPOHUKACT B 3EMJIFO M CTEKAET 110 IIOBEPXHOCTH 3EMITH WIIH TIOBTOPHO UCIIAPSIETCSI B aTMOC(EPy C HECCTECTBEHHON
OBICTPOTOH, IPUBOUT K YPE3MEPHOMY CKOILICHHIO U HEPABHOMEPHOIO PACIPEICICHHIO BOISHOTO apa.

rapmoHU4HO -CTPYKTYpUPOBaHHbIE AHEPTMN: BUJI SHEPTHH, OTBETCTBEHHBIC 32 COCTaB B (JOPMHUPOBAHUK H CTPYKTYPE
(U3HYECKOI MaTEePHH U3-32 TAPMOHHYECKHX H, CIIC0BATEIBHO, B3AMMHOIO IIPUTSDKCHHST PE30HAHCOB M CUIT, KOTOPBIC
BO3HHKAFOT MEXK/Y PA3JINYHBIMHU 3aHHTEPCCOBAHHBIMHU aTaMaMHU.

Mmaponornyecknin LIMKN: monHblii, ypaBHOBEIICHHBIN U OTPErYITHPYEMblil €CTECTBCHHBIN K BOJBI M3 TIIYOUH 3eMiIn
JI0 BEPXHHUX CIIOEB aTMOC(Ephl 1 00PATHO, B KOTOPOM JIOK/ICBAs BOJA MOXKET [IPOCAYMBATHCS B 3EMITIO, U KOTMYECTBO
arMoc(hepHOIl BO/IBI, paciperereHa 0onee paBHOMEPHO U MOIICPIKUBACTCS. Ha OOJIee MIIM MEHEE MOCTOSIHHOM YPOBHE.

(CM. 1onoBHHA - THAPOIOTHYECKOTO [IUKJIIA)
Hespennas Boga: rpyHTOBast BOAa, KOTOpAst CIIC HE HAKAIIJIA M IOIIOTHIIA MHHEPAIIBI, COTH U MHKPOIJICMCHTHI,
KOTOpBIE el TpeOyeTcsl, YTOOBI CTaTh 3pEJIoit.

Pabouee koneco: MexaHu3M JJis IepeMEIIeHIsE BOJIbI WITH JAPYTOM JKUIKOCTH MEXAHUYECKUM ITyTEM.

LleHTpobexHas KpbinbdaTka: momaercst BoJa BIONb OCH BPAIICHHST U B EPEAHION YaCTh U TIEPIICHIUKYIISPHO
K paJHaibHO-pPeOPHUCTOI KPhUTBYATKU IMCKA U BRIOPACKIBACTCS KACATEIBHO ITOJ] JABICHUEM U O[] IIPSIMBIM YIIIOM K
HAIPABJICHUIO IPUTOKA M3-3a JACHCTBUS IIEHTPOOSKHBIX CHII. DTO HMEET Pa3pyIIUTEIbHOE BO3ICHCTBHS HA BOLY.

LleHTpocTpemuTenbHas KpblnbvaTka: Boma BBOAMUTCS MO KACATEIBHO U BBIXOIHUT B OCEBOM HAIMPABICHHH MPOIOIBHBIM
BUXPEM BHH3 Yepe3 [EHTPAIBHYIO OCh BPAIICHHUsI, KOTOPAsi CO3aCT BCACHIBAHUSI, OXJIAXK/IACT U CBSI3BIBACT MEK/TY COOOI
CTPYKTYPY BOJIBL.

Bespaanuuve: Boobiie roBopsi, HEYCTOHYHBOE COCTOSHUE PABHOBECHSI, IIPH KOTOPOM OPTaHMU3M HJIM CHCTEMa OJapeHHast
CBOMM CaMbIM BBICOKMM TIOTCHIIHAIAM, )KU3HCHHOW CHIIOH, 3[J0POBbE U SHEPIHUIO H, CICIOBATEIBHO, CIIOCOOHBIC paboTarh
[IPU ONTHUMAJIBHON TEMITEPATYPE W/ SHEPICTHICCKOM YPOBHE, COOTBETCTBYIOIIEM ero HOpMabHO# padore. Bukrop
[ITaybeprep TakxKe OMPEIEITHIT 3TO COCTOSTHUE KaK ""HaMMEHBINas TeMepaTypa (BO3MOKHO KOM(OPTHAs TS CHCTEMBI) -
temperatureless”. JI5st 4emoBeYeCcKOro CyIecTBa 3TO COCTOSTHIE Oe3pa3aIiyus ToTydaeTcs pu Temreparype +37 ° mo
Lenbcuro, a 1t BOIBI, CBA3aHO C ¢€ COCTOSHIEM HAMMEHBIIETO 00beMa, BRICOKO IIOTHOCTH U COICPIKAHHUE SHEPTHHU MPU
temreparype +4 ° no Llenbcuro, Tak Ha3pIBAEMbIC AaHOMAJIBHBIC TOUKH.

VHepums: TeHmeHIuS Wi BO3MOXHOCTEH JTAHHOIO OOBCKTA MJIM CHCTEMBI, COIIPOBUBILSITHCS IBHKCHUIO, YCKOPCHHIO
WA M3MEHEHUS cTaTyca (HarmpaBiIeHHNs).

KOHas (He co3peBwas) Boga: Cpomanu ¢ He 3peinoit BOOi, TEPMUH HECOBEPIIIEHHOIETHUX B T[EJIOM OTHOCHTCS
K JIOX/IEBOH BOZIE, B KOTOPOW HE XBaTaeT MUHEPAJIOB, COMEH U MUKPODJIEMEHTOB.



KuHeTuyeckast SHeprug: sHeprusi B ABHKCHUH WK BeIOHEHHH pa0othl. (CM. [oTeHnuanbHas SHeprust 1
JIMHAMHYECKAS] YHEPTHSL)

JTamuHapHoe TeveHre (NOTOK): COCTOsTHNME, ITPU KOTOPOM pa3HbIC CIIOH BOIBI B TIPE/IEax JAHHOTO BOJHOTO Tela
(rotoka) TexyT 6e3 TypOyJIeHTHOCTH.

3aKkoH 0 AHTU - COXpaHEHWN SHepruu: 3akox noctyaupyemsiii Bukropom Illaybeprepom, rjie KOIM4ecTBO JOCTYITHON
SHEPTHH, OTCHIINATIBHOM!, TMHAMIICCKAS WM KHHCTHICCKAS HE SIBJIICTCS KOHCTAHTOM, KOTOPAast, C IIOMOIIBIO
COOTBETCTBYIOIIETO YCTPOUCTBA HIIH TMHAMHUYCCKHX IIPOLIECCAaX, MOKET ObITh YBEIMYCHBI 110 JKEITAHHIO IPAKTUYCCKH Ha
JF000# TIOPSIZIOK. DTO PAIIMOHAIBHBIN aHAJIOT 3aKOHA COXPAHCHHS SHEPTUH.

3akoH HenpepbiBHbIX (HenpekpallatoLeecs) UMKIOB: W3HAYaIbHbIN, HEU3MCHHBIN 3aKOH IIPUPOJIBI, KOTOPBIit
YIIPABJISICT ¥ OTBEYACT 33 BCE LIUKJIMYCCKUC SIBJICHNUS, TAKME KaK CMEHA BPEMEH I0J1a, YCPEIOBAHHUE [IHS M HOUH, MOPCKHE
MPWIKMBBI M OTIIMBBI, CYTOYHBIC KOJICOAHUSI B TIOTOKOB COKA B JICPEBBSI, ITYIbCALIIH IEPEMEHHOTO MEXTY JICKTPUYCCKUMH U
MAarHUTHBIMH TIOJSIMH, IBH)KCHUE TAJIAKTHK, U B BCE YTO [IPOMCXOIUT B ONIIKAiIIee BpeMsL.

3aKoH coeaVHasoLWMXCS COCYA0B: 3aKOH, KACAIOIINECS KHUAKOCTEH, B KOTOPOM TOBOPHTCS, UTO SCIIU [[BA WK Ooree
COCYIIOB C JIAaHHO# KU/IKOCTBIO, BOJIOH, HAIpuMep, 00IIATIOThCs HEMOCPEICTBEHHO JIPYT C IPYTOM C MTOMOLIBIO TOW MITH HHON
(opmoii coerHEeHNsI, TO TIOBEPXHOCTH COOTBETCTBYIOLIMX XKUIKOCTEH OYIyT ZOBEICHBI 0 OOIIEro, eAHHOTO YPOBEHS, TPU
HCIIPEMCHHOM YCIIOBHH, YTO OHM MMCIOT OIMHAKOBBIH YICIbHYO IUNIOTHOCT HJIH BEC.

3aKoH CoXpaHeHWs1 HEPTUM: 3aK0H, COIACHO KOTOPOMY KOITHYECTBO SHEPTHU BO BCeleHHOM KOHEUHA, YTO HHEPTHS
HE MOXKET OBITh HH OOINBINC HU MEHBIIIE, KOTOPast, CIICOBATEIIBHO, BCEIIa OCTACTCS ITOCTOSIHHOM U, CJICMOBATEIBLHO, HE MOXKET
OBITh MOTEPsIHA. DHEPTHsl U3MEHSICTCSL TOJIBKO OT OMHON (POPMBI K JIPYroif, HAPUMEP, TIEPEXO OT TOTCHIIHAIEHOTO COCTOSIHHSI
B KHHETHYECKOE COCTOSIHHE, U HA00OPOT.

3aKoH BCEMVPHOrO TAFOTEHWS: 3aKOH IPUTSHKEHUS TEI K [IEHTPY HeOSCHOTO Tella WITH B3aMMHOTO TIPUTSDKCHHST MEIKLY
nBymst win Oostee Takumu Tenamu .(Cum. 3akon JleBuranmm)
3akoH JleButauum (3akoH BOCXoAsLLEN UHEPTN): 3aKoH TOCTynupoBanHbIid Bukropom Illayoeprepom, KoTopbiii
VIPABJISICT M OTBEYACT 33 BCE BOCXOAIICE [BIKCHUE YHEPTUH, MTOTHSATHE, TOIBEMa, POCT BBEPX, BEPTHKAIBHBIN POCT
YEJIOBEKa, XKUBOTHBIX U PYI'MX OPTAaHU3MOB, @ TAKIKE SIBIISICTCS 0OPATHOM KOMUEH 3aKOHA BCEMHUPHOIO TSTOTeHMsI. Tak Kak
CHJIa TSDKECTH YBCIMYMBACTCS, OHA YMCHBIIACT CHIIU JICBUTALIHH.

BTopoit 3akoH TepMOAVHaMVIKW: 3aKOH, CBSI3aHHBIN C TEMIIEPATypOil, OCHOBaH Ha 3aKOHE COXPAHCHHS SHEPIUH,
3asIBISICT, CPEIIH IIPOUETO TO, YTO Oe3 TOMOMHUTEIBHOTO BXOAa SHEPIHH U3 BHEIIHETO HCTOYHUKA, SHEPTUH BO BCEX 3aKPBITHIX
crcreMax (BCsl BCEJICHHASI BXOJIUT B KOMILICKT) B KOHEYHOM UTOre OyIeT mpeoOpa3oBaHo B TEIUIO M B KOHEYHOM CUETE HACTYITUT
TaKoE YCIIOBHE, KOTIa TeMIepaTypa OylIer Be3le paBHOMEPHOM, H3BECTHOE KaK « TerioBast CMEpTh».

Jlans Touka (Touka Jlans): C canckpuTa, 03Ha4YACT MECTO, TOUKY, TIie Besikast AudhepeHuariisi, MaTepuaIbHOTO UITH
HHOTO 00pasa, ObUIO IPEKpaIeHO. IT0 (POKYC MM HeMaTepUaTbHOE COCTOSHIE TYXOBHOIO I YHEPTETHYECKOrO MOTCHIIAA
B HEHTPaIbHOM COCTOSIHHH, ¥ BCE BBIIIC/AIICE U3 HEE CTAHOBHUTCS aKTUBHOM KU3HBIO.

OpnepBeHeHve (0opeBECHEHNE): TIpoliece, TIPH KOTOPOM KJIETKH CITOSt KAMOHSI B IepeBE CTAHOBSTCS JKECTKUMH U
MPEBPAIIAOTCS B IEPEBO UepPe3 HAICKAIIUIT IIPOPOCT JIMTHUHA B KJICTOYHBIX CTCHKAX.

Yucno Nowmunara: nepseie Beranciaenus Jxozedom Jlommmmarom (1821-1895), IMoctosaras JlomMuara Wit 9ucio
Jlommuara (NL) onpezernsier 4uciioM 4acTuil B eauHHIe 00beMa HICalbHOrO Ta3a IPH HOPMAIbHOM TEMIIePaType U JaBICHAN
n uMmeet 3HavueHne 2. 68719 x 1025 wactui Ha KyOMYeCKUi METp.

Haxogswpvecs B cTagum co3peBaHns KrodeBas BOAA: He3peast BOa B LICHTPAILHOM CIIOSI TPYHTOBBIX
BOJI, IMEIOIIIas TeMIeparypy okoino +4 ° o Llenbcuro.

MpUpOOHBIA KanuTan: OCHOBHBIC AJIEMEHTHI U CBIPhE, OPraHUYCCKUE U HE OPraHMYECKUe, U3 KOTopsIX [Ipupona
CO31aeT BCIO JKM3HB U Pa3BUBACT HOBBIC BUJIBI, [IPEACTABISIFOLINE HHTEPEC, HAKAIUIUBAIOIIETO OT MPUPOIHOTO KAITUTAIA.

CkonuvpoBaHnHble y MNMpupoakl (Naturalesque): OTHOCHTCS K HCKYCCTBEHHO H300PETEHHBIM TIPOIIECCaM HITH
MEXaHHYECKUX YCTPONCTB, KOTOPIC COOTBETCTBYIOT HIIM MOAPAYKAFOT 3aKOHBI [IpHPOIBI, Ml pabOTarOT B €CTECTBEHHO
MIPAaBUIIBLHBIM CIIOCOOOM.

HaknoH 3eMHOM OCK: yroi, MeXx Iy OChIO BPAIIEHUS 3eMITH U KITUITTHKH.

CBepX-eAMHWUYHbIN: SBISICTCS BOMPEKH 3aKOHY COXPAHCHUS SHEPIHH U BTOPOMY 3aKOHY TEPMOIHHAMUKH, B
KOTOPBIX KOJIMYECTBO SYHEPTUH MEHBIIIE, YEM BBIXOJ] SHEpTUH. [ eHepaTop CBEpB-CANHCTRA, TO3TOMY, SIBIISICTCS] TAKHM
YCTPOWCTBOM, KOTOPOE TIPOU3BOIUT OOJIBIIIE SHEPTHH, YeM TpeOyeTcst emy Jutst paboThl. OH U3BECTHBIN KaK CBEPX-CIUHUYHBIM
reHeparop ""cBoOOIHOM 3Hepruu'.

[uanekTpuyeckas NPOHMLAEMOCTb: u3Mepsiercst B (hapaj, 3T0 OTHOCUTCSI K CTEIICHH, B KOTOPOil JaHHOE BELIECTBO
MOKET COIPOTUBIISATHCS WIIH TIEPSAaBATh CKTPUUCCKHUI 3apsiI.

ProaMbl: COCYIUCTBIC TPOBOISAIINE TKAHK B CIIOC KaMOUSI pacTEeHHUil, KOTOPBIC POBOISIT caxap, OCIIKH, MOMIOMIA0T
arMoc(epHBIC Ta3bl U MPEHMYIICCTBCHHO OTPUIIATEIbHO HOHU3MPOBAHHOIO BEIIECTBA, OT JIHCTHEB 110 CTEOEITIO MO CTBOITY
BHH3 K KOPHSIM.

MoTeHumanbHas aHeprusi: BHyTpeHHsIst SHEPIUsl WITH SHEPTHsI, KOTOPAsi TTOKA eIl HE MPOSIBIICHHA KaK THHAMHYCCKAsI
WITH KHHETUYECKAst SHEPT s

KBanureHbl (Qualigens): adupHbie sHEpTHH OTBETCTBEHHBIE 3@ YITYUIIEHHUS KaYeCTBa 1 TOBBIIICHHUS Ka9eCTBa MATEPHH.

Konbuo-Brbpauum: kpymisii packorn Mex/ 1y TOAUYHBIMU KOJBIAMH JIEPEBHEB, KOTOPBIE HYT MApaIEbHO CEIIEBUHE.

BbITekatoLwuii POAHUK: POIHHK, KOTOPBIH (HOPMHUPYETCsI, KOIa IPyHTOBBIC BOBI IPOCAYMBACTCS U BCTPEYACTCS C
HEIIPOHMIIAEMBIM CIIOEM U CTEKACT II0 CJIOH0, IO CKIIOHY, K IOBEPXHOCTH O] ICHCTBHEM CHIIBI TSDKECTH K TOYKE BBIXO/IA.
Temmeparypa TaKHX HCTOYHHUKOB B IIEJIOM COOTBETCTBYET TEMIICPATYPE OKPYKAFOIICH CPEIbI 3EMITHL.

YCTbULE: mopsl Ha MOBEPXHOCTH JIUCTHEB, YTO KOHTPOIHUPYEOT BEIOPOCHI U MOMIOLICHNUS I'a30B, TAPOB BOJBI H T.I.



TemnepameTp: B repmunonorun Bukropa Illayoeprepa, 9T0 OTHOCHTCS K TOBEICHHIO, XapaKTepy, MOIY U BHYTPEHHHUM
CBOICTBaM, HHOI/IA BBI3bIBAEMBIM TEMIIEPATYPOU IBUIKEHUE, PA3/IMUHbIX HEMATEPUAIbHBIX U APYTUX SHEPrUid, TAaKUX KaK
SIEKTPUIN3MA, OMOMarHeTH3Ma, IPUTSHKEHUS U JIEBUTALHS, a TakKe HH()OPMAIHOHHON CPEe/Ibl 3eMJIIH, BO3TyXa M BOJIBL.

TemnepaTypHbIv paaneHT: ¢ touku 3penus konueniuu Bukropa Illaybeprepa, TemMneparypHble IpaineHThI ITIaBHBIM
00pa3oM, CBA3aHHBIX C HAMPaBICHUEM JBIKCHUS TEMIIEPaTypy BHYTPH H MEKTY COOTBETCTBYIOIINMH TEMIICPATypaMH TTOYBHI,
BOJIBI M aTMOC(EpPBI, KOTOpast MOXET JIN00 MPUHSATH MOJIOKHUTENBHYI0 HIIH OTpHIaTenbHy GopMy. [TonoKUTebHBIH
TeMIepaTypHbIi IPaJUEHT IPOUCXONUT TOIZA, KOIZIa HAlIPABIEHHUE JBIKECHUS TEMIIEPaTypbl K aHOMaIbHOU TOYKH BOABIL, TO
ecTb k +4 ° mo Llenscnto. OTpunaTenbHBIH TeMIIepaTypHbIH TpaHeHT IPONCXOINUT, KOT/[a HAI[PABICHUE JIBIDKCHIUS
TeMIIepaTypa BBIIIE WM HIDKE OTHOCHTENbHO +4 ° mmo Llenscmro.

TprBOMtOMUHECLLEHLMA: BHYTPEHHEE CBEUCHHE WIIH JIFOMUHECLICHIIMS, KOI/Ia JIBE MK O0Iee KPUCTANIMYSCKHE HOPOJIbI
AHAJIOTUYHOIO COCTaBa MO/ AABJICHUEM TPYThCS U YIAPSIOTCS APYT O APYra U CBSI3aHO C SHEPIUEH, UCITyCKAeMOU IEKTPOHAMU
coep KaIMXcs B TIOPOAAX, TAK KaK OHM BO3BPAIIAIOTCS M3 HHAYIIMPOBAHHOTO IaBICHHEM, BO3OYKICHHOTO COCTOSIHIS, Ha UX
MIOCTOSTHHBIC OpOUTHL. Kak sIBIeHMe 3T0 MOXKET IMPOU30MTH KaK M B BO3AYXE TaK M IIOZ BOIOH.

MyTHOCTb: Mepa Henpo3payHOCTH, 00NIAYHOCTh U MYTHOCTH BOJIbI M3-3a €€ COepyKaHHe B3BEIICHHBIX BEILECTB.

CnupanesuaHble-Tpy6bl: TpyObl, IaBHBIM 00pa3oM U3 MeIH U € CIUIABOB, HMEIOLINE CIUPATIbHYI0 KOH(PHUTYpALHIO
POICTBEHHYIO poram aHTIIon Kyry, uepe3 KoTopble TpaHCTIOpTHPYeMasi Cpefia 3aCTaBIseT ABUTaThes (hopMoit Tpydy
LEHTPOCTPEMUTENBHO U BPALIATEIBHO BUXPEBOM JIBHKEHUU B IBOIHOMN CIIMPAIH.

Kcunema: cocynucrast TkaHb B clioe KaMOUsi paCTEHU, KOTOPbIH MPOBOANT BOLY U PACTBOPEHHbBIC MUHEPAJIbI, COJH,
MUKPO3JIEMEHTHI U IIPEUMYIIECTBEHHO ION0KHUTENbHO HOHU3UPOBAHHBIX BELIECTB OT KOPHEU K JTUCTBSAM.

BUB/INOI' PAOUA

1. Pabotbl Buktopa LLlaybeprepa

"buonornaecknii Bakyym - OntrManbHOE ABIDKYINAS CHJIA IS MAIIHHB - VIMITTO3HSL.

"OmycreiuBanne epmanun” ("Die Versteppung Deutschlands”).

"Vmuparomuii nec” ("Der sterbende Banpxa™), Pt. I: Tay, 1936.

OkorexHONornueckas cepus - Bukropa Illaybeprepa coOOCTBEHHBIX COUMHEHHUI B 9eTHIpex ToMax: Boma Yunrerns,
[pupona, Kak y4uTelb, TUIONOPOIHBIE 3EMIIH, U SHEPTHU DBOJIONNS, COOpaHBI, IEPEBEICHBI U OTPEIaKTHPOBaHbl Kamrym
Koarcom, New leaf, Tyomua 1997-2000 rr.

"Onexrponus”, Benckuii Tag, 1932.

"INepBas buorexunueckas npakruka” ("Die Erste biotechnische Ipakcuc"). imruiosust.

"Jlec u ero 3nauenue” ("Der Banbx yux HeBox Bedeutung»): Tay, 1936.

"[Tycts nepeopor naunHaercs!” ("Ieas Umbruch beginnen!) mrutosust.

IMucemo k mpokropy Ehrenberger, Mumn. mist Agric. U necHoro xo3siiictsa, Bere. Tay, 1936.

"Mexanmueckas [ enepartust sxkuzuennoit cutel” ("Maschinelle Erzeugung nepLebenskraft™): Mmmioswust.

"Ipupomuas depma-xo3stiictBo” ("Naturnahe Landwirtschaft™) Mmmioswus.

"Otxporras Taitasr mpupons” ("Entschleierte Naturgeheimnisse™): Mimrinoswust.

Hamr Becembicnennstii Tpyn - ncrounuk muposoro kpmsuca (“Unsere Sinnlose Arbeit - die Quelle der Weltkrise ™),
1933-1934: Kpucramn\Verlag, Bena. "Ox u Cepua»: Tay, 1936.

"Bossparienue K Kynsrype” (“Zuruck zur Kultur ).
"Temmepatypa u nBmwkenus Bombl (“Temperatur und Wasserbewegung "'): DieWasserwirtschaft 1930 rona.
"Crpais [yts k mynpoctu” ("Der gewundene Erkenntnisweg™): Nmmio3ust.
2. LiutnupoBaHHbIX paboTax Apyrix aBTOpOB
Anb6eptc, B, n ap.: MonekynsipHas 6uonorus kneTku: Mpnsanasl, Heto-Mopk.
AnbbepTc, B. 1 gp.: "Xnopodunn CTpykTypa" B MOneKkynsipHoi hopme
Buornorua knetku: MpnadHaa, Hbl0—|7|0pK, CLUA, 1983 rog.
AnekcaHgepccoH, Onod: XKneas Boga - BukTop LLlaybeprep
CekpeTbl npupogHou aHeprum: Gateway, BanHa, 1982 (Nat. Khura cetu, Lanham, wrat MapuneHg, CLUA).
AsumoB, Vcaak: lNMyteBoguTenb no Hayke: 1 - pmandecknx Hayk Akecmo, Harmondsworth, Benmkobputanums.
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Ob ABTOPE

Kamrym Koarc ponuincs B Jlonmone 19 nrons 1939 rozxa, HO B Bo3pacTe TPUHAAIATH JIET OH Y)KE BHIEN OOMBITON
mup. Ero ponurenu Ob1m Ha MEXTyHApOIHOM ypOBHE YIaCTBYeT B Teocodckoe 00IIECTBO B Pe3yibTaTe Uero JA0NIroe
Bpems B MiHnm u apyrux HeeBpornelckux crpad. OH ObLT B mkore B [opmroHcTayH B LlloTmanaum, CIaBUTCS CBOUMHI
MPOCBEIICHHBIM 00pa30BaTEIBHEIM HACSIM, C IOCIIETHEro rozia B ee cectpa CaseM IIKOIBI B [ epMaHny, M OH TOBOPHUT Ha
(paHITy3cKOMH HeMenKoM s13bkax. B 1967 romy momydns cTerneHs MarucTpa B 00IacTH apXUTEKTYPHI OT APXUTEKTypHOH
Accouuanuu B JIoH0HE, IpaKkTUKyromuil cHauana B JIonnoHe, a 3ateM B KBuHcnenne, Apctpaius, I1e OH ceiiuac JKUBET.

Kamrym BriepBsle yensiman o6 uaesx Buxrop Ilaydeprep B Bozpacte 17 set, HO Tonbko B eBpane 1977, ero mars
MO3HAKOMIUIA €ro ¢ (pru3uKoM 1 MaTeMaTukoM ceiHOM Brkropa Bamsrepom IllaydeprepoM. YIWBIEHHBIH, YTO HET
HHUKaKOTO JOCTYITHOTO MaTepHaa TUX HKOJIOTMUSCKH BayKHBIX H/CH Ha aHIITHHCKOM, OH PEIIIII OTKA3aThCs OT
APXUTEKTYPBI ¥ IOCBSTUTH Ce0S MX N3YUCHHIO.

Kamrym paborast B TedeHne Tpex JIeT, IONHBIH paboumnii feHs ¢ YontepoM B ero [Indarop-Kemnepckom Mucturyre
cucrem B Lauffen, Asctpun, a Takke usydeHne apxuBoB Bukropa. OH OMOT epecMOTpers HepeBojl JKUBOK BOJIBI,
BCTynuTeNbHbIe padorsl Bukropa Ilaydeprepa mo Onody Anexcangepccon (Pub. 1981). 3a mpomieaiye nsTHaALATS JIET,
Karmrym mocBSTHII BCe CBOHM PECYpChI M BpeMs HaITICAHHS KIBBIX SHEPTHIA 1 IEpeBOJl, COOp U peIaKTHPOBAHHUE KHUT
Buxropa Illaybeprepa, cTaTbil 1 IIIICBMa B OCHOBHOI W3 apXHBa €T0 pabOTHI: 4 TT. DKOTEXHOIOTHH CEPUH C TIOA3ar0IOBKOM
Buxroplllayoeprepa coOCTBEHHBIX COMMHEHHIT Ha TOHKMX Hepruii B [Ipupore.

VY Kamryma Koarca Bcerna ObUT HSM3MEHHBIH HHTEpEC K MPUPOJIE U IPUPOTHEIM sBICHUSIM. OH SIBIIseTCS
OIBITHBIM OPaToOpPOM, U KaKHe-TH00 BOIPOCH o ooy uzeit lllaydeprepa, i 0 ITEKIHAX, CIeTyeT 00paImaTses
K €T0 M3/IaTeIsIM.
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