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3EMNA U KOCMOC

Kak BawHo 6wino 6l gns nto-
ned yrnybutbcs BO BHYTPeH-
HOCTb 3eMnu M BOCMNONb3OBaTb-
cs Haxopgawmmuca Ttam 6Gorar-
ctBamu!

K. 3. LinonkoBcKmmM

IMpeacraBnenns 06 H30JHPOBAHHOCTH 3eMJH OT BHELIHEro MHPA H HEAO-
CTYNHOCTH KOCMHYECKHX TeJ, Kas3aBlLiHecs HelNpeJOXHbHIMH HCTHHAMH Ha
NPOTAKCHHH THICAYENETHH, HAa caMOM Je/ie BBIpaXaJH COGOH JHIUb He-
coBeplieHCTBO 3HaHusA. Celiuac OYeBHAHO, uTO 3eMJs H (H3UUECKH, U Tre-
HEeTHYCCKH TEeCHO CBfi3aHa ¢ KocMocoM. Henb3si MOHATH 3eMHOE, He H3Y-
yuB HeGecHOe. B TO ke BpeMs [ NOHHMaHHs sIBJEHHH, HAaOMIOAaeMbIX B
KOCMOce, HYXHBI YHCTO «3eMHbie» HayKH, Hanpumep reosorusi. OcobeHHo
3TO OllyllaeTca B MOCJAeAHHE TOJbl.

Ve nepBble Iard yejoBeyecTBa B KOCMOC MOKa3aJH, uto GOMblias
yacth Tea CoJHEYHOH CHCTEMBI JOCTYNHA HENOCPeACTBEHHOMY HCCJIe0-
BaHHio. CerofHsa TPYAHO CKa3aTbh, KaK [aJjleKO DPaclpOCTPAaHHTCS YeJio-
BeyecTBO B KocMoce. Ho yxe coBeplieHHO sICHO, YTO OCBOeHHe KOCMOca,
no kpaiiHeii Mepe B 0603puMoM GyayuieM, OyldeT onmHpaTbCcs Ha Belllect-
BeHHble H JHepreTHYeckHe pecypchl 3emJH. [loka Ajs MoJeToB B KOCMOC
H IJs 3¢MHOH TEeXHHKH HMCNOJb3yeTcsi JIHIUb HHYTOXHAS 4acTb COKPOBHIY
Haleil nyiaHeTbl, MBI XKHBEeM Ha HCHOJHHCKOI «IUKaTyJKes, Tasdlled He-
HCUHCJHMble GoraTcTBa, JJoObITh M HCNOJB30BaTh HX AJil HayuyHO-TEXHH-
4eCKOro H COIHMaJbHOro Nmporpecca — BOT 3ajJaya, PeIleHHIO KOTOPOH TMo-
CBALEHB CEerOAHfIIHHE H OJHXKafline YCHJIHS YeJOBeuecTBa,

3emaa chopMHpOBanach B HTOre AJHTENbHOH SBOJIOLHH, B pe3yJib-
TaTe KOTOPOH OHa pasfge/Hjach Ha reocgepn. Hanbosnee BaxkHas u3 reo-
cdep — 2emMHasi Kopa: Ha HeH OGHTaeT 4eJOBEUECTBO, H €€ COKPOBHINA
JOCTYNHH HEMOCPEACTBEHHOMY HCNoJAb30BaHulo, Ho mnpoucxoxpaende u
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pacnpeneseHHe 3THX COKPOBHUI TeCHO CBSI3aHHI C 3BOJIIOLMEH 3eMHOH Ko-
pH. OTO BONPOC CJOXKHEIA, H YaCTO BMECTO OKOHYaTeNbHOrO OTBeTa Ha
Hero NpensaraloTcsi rUNOTe3H, HePeAKO NpoTHBOpeuHBnle. ONHAKO YeTKO
chopMyIHpOBaHHAsi 3arafika AaeT NHULY AJs Pa3MHILVIEHHIl, a HayuHas
MBLICJb NOHCTHHE BCECHJbHA — ObljI0 OBl AOCTaTOYHO (PAaKTOB H BPEMEHH.
HesicHocTH He HOJKHH poxjaTb neccHMusM. HaoGopot, Haio pajaoBaThb-
Cfl, YTO BCEro 3a HECKOJbKO BEKOB UeJOBEYeCTBO Y3HaJO TaK MHOro o
cBOCH NnJaHerTe.

B Bonpoce o npoucxoxAeHHH 3eMan Kak psiioBofi nuanertsl CosHey-
HOH CHCTeMBl TNOJHOH SCHOCTH ellle HeT, HO HECOMHEHHO, YTO BBICHIHM
IBETOM 3BOJIOUHH 3eMaH craj PasyM, 3apomuBmmiics B GHocdepe.
Eute He Tak maBHO poJib XHBOrO BellleCTBA B 3BOJIOLHH 3eMJH, B 4acT-
HOCTH JiuTOcepHl, cunTanH HecyulecTBeHHOH. Ha camoM mene Guocdepa,
9Ta XHBag o6oJouKa 3eMJH, NABHO yXKe CTaja MOLIHOH TIeoJOrHYecKoH
cunofi. To e MOXHO CKa3aTb H O NMPOH3BOACTBEHHOH AeATENbHOCTH 4e-
JIOBEYeCTBAa, KOTOpasi Ha HalMX IJla3ax NpHoOpesa NMOHCTHHe NJaHeTap-
HHIfl pa3Mmax.

Camasi ocTpas npoGJjeMa, KoTopas CTOMT HHIHe Nepen OGHTaTesMH
3eMaH, — 3T0 npoGieMa BelleCTBEHHLIX H SHePreTHYeCKHX pecypcoB. 3a-
COpeHHe OKpyxKaiolleH cpelibl, Bpell, HAHOCHMBIl YyeJoBeKOM OHocdepe, —
JIMIUb HEraTHBHasi CTOPOHA 3TOH npo6ieMul. X0Ts pecypcHl 3eMJH B NPHH-
1Hne, 0e3yclOBHO, HcuepnaeMbl, NPH Pa3yMHOM HX HCNOJb3OBaHHH Ye-
JIOBEYECTBO cyMeeT oGeCneyHTh ce0s BeElIeCTBOM H 3HeprHeif eule Ha
MHOTO BEKOB. DTO OTHOCHTCS, B YaCTHOCTH, K MHHepaJbHHM GoraTcTBaM
3eMJIH, K COKPOBHLIAM ee Heap.

Hama nnanera u3yuaercs ¢ pasHbix nosuumit. ITpexne Bcero Haso-
BeM [VIaBHYIO HayKy O 3eMJle — reoJIOrHio, KOTOpasi HCCJAEAyeT COCTaB,
CTPOEHHe H 3BOJIOLHKIO Halllelf NJaHeThl. B CBOHX BHIBOJlaXx OHa omHpaeTcst
Ha JaHHBIE JAPYTHX HAayK — aCTPOHOMHH H reorpaduH, MHHEpPaJOrHH H
nerporpaguH, KpucTaJyorpaduH K NajeoOHTOJOrHH.

Teonesns nsyyaer reoMerpuio 3eMJiH, ee pasMmeps u ¢dopmy. B psane
BONPOCOB eif NOMOraeT rpaBHMETPHA — HayKa O CHJe THXEeCTH B pas-
HHIX TOYKAax 3eMHoil moBepxHocTH. HccienoBalinem ¢H3HYeCKHX CBOMACTB
3emau B 1eJ0M 3aHHMaeTcsl reodH3HKa, NpeacTaBJsiollasi co6oil B cyul-
HOCTH KOMIIEKC TaKHX HayK, KaK cefiCMOJIOTHS, MeTeOopOJIOTHs, THAPOJIO-
rus ¥ apyrve. K reopHsuke OTHOCHTCS TaKe TEOPHS 3eMHOrO MarHe-
TH3Ma, oGbsicHsiOLlas (BepHee, NbiTalollasAcst OObACHHTb) CBOHCTBA 3eMJIH
KaK MarHHTa B INpOWLIOM H HacrosuleM. [lo cymecTBy, H rpaBHMer-
pHA SBJsiETCA Pa3nesioM reodH3nkH. XHMHYECKHe CBOHCTBA 3eMJIH «NOJ-
BEIOMCTBEHHBI» TFEOXHMHH, H3yyalolleHi He TOJNbKO XHMHUYEeCKHH COCTaB,
HO H MHIPALHI0O XHMHUECKHX 3JIeMEHTOB Hallefl MJIaHETHl Ha NPOTSXKEeHHH
ee IJHTeJbHON HCTOpHH. ['eoxHMHs Hen3beXXHOo mnepenJeraercs ¢ OHo-
JIOTHelH, TaK KaK POJb JKHBOrO BelleCTBa B MHTPAaLHAX XHMHUECKHX 3Je-
MeHTOB OrpoMHa. [1oCKOJbKY NpPOH3BONCTBEHHAs! AEATEJbHOCTb HYeJOoBeKa
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cTaja IJIaHeTapHOA TIeoJOTHYECKOM CHJION, CO3Naioulell HCKYCCTBCHHbBIE
MHHEpaabl H YCH/IMBAIOWIEd MHIPALMI0O XHMHUYECKHX 3J€MEHTOB BO BHeLl-
HHX c60J04Kax 3eMJIH, reoOXHMHs HeH36eXKHO HOJNKHA CONMPHKACATHCSA C
COUMONOTHEH, 3KOHOMHKON H APYTHMH HayKaMH O 4ejIOBeKe.

B nacTofilee BpeMsl NpeANPHHHMAIOTCS YCHEIUHHIE NOMBITKH CO34ATh
O6ULYI0 TEOpHIO 3€MJIH, PacCMaTPHUBAIOLLYI0 Pa3jHYHBE YDOBHH OpraHH-
sanuu reocucteM, Takoft pasien ecTecTBO3HaHHs, Ha3BaHHBI I'eOHOMHeH
M ABJAIOUIHACA BCeOOUIHM 3eM/eBelleHHEeM, BKJIOYaeT He TOJBKO TeoJIo-
THIO, reorpadHio, reoPH3HKy H MEOXHMHIO, HO TaKXe NJIaHeTOJNOTHIO, KO-
JIOTHIO H Jaxe OTJeJbHbe pasfiesinl acTpoHoMHH. [Toapo6GHH 0630p 3TOM
poxiamulefics Ha HalHX IVIa3ax HOBOA HayKH JaH B HHTEPECHOH KHHre
H. B. Kpyrtb «BBenenne B o6uiyio teopuio 3emau» (M. «Mucaby, 1978).

YuraTeab, yTOMNEHHB 3THM Aa/eKO He MOJHLIM MepeYHeM HAYK O
3eMmite, BEpPOSITHO, COTVIACHTCH, YTO MHCATb KHUTY O 3eMJje OueHb TPYAHO.
Hens6exno npuxomutcs orpaHHynBaTh ce6s KaKOM-TO OAHOH «3eMHOH»
HayKko#l HJIH oxHOA TeMoit. OfHa H3 TeM KHHCH, JMeXaluel licpel BaMH, —
COKpOBHIAa 3eMHBIX HEAD H HX HCIOJb30BaHHe Ha 6/1aro Bcero yeJyoBse-
yectBa. OfHAKO DPa3yMHOMY HCMOJb30BAaHHUI0 GOraTCTB 3eMJH Mellaer
He CTOJIbKO HeCcOBEepLIEHCTBO HaYKH M TeXHHKH, CKOJBKO MOCTOSAHHAs He-
06XOXHMOCTb TPATHTh OTPOMHBlE CPENCTBA Ha OGOPOHHbIE LIeJH, TOTA KaK
B YCJIOBHAIX NPOYHOTO MHpPa 3TH CPeACTBa MOraH Gbl GHITh HCIIOJb30Ba-
HH Ha 6Jaro Bcex 3eMasiH. CerofHs no3HaHHe H PasyMHOe HCIOJb30Ba-
HHE 3eMHHIX HeJp He TOJIbKO BO3MOXHO, HO H HEOGXOAHMO.

Boabuwyio uacte uHbopMauuu o HeApax 3eMaH Jaer reodH3HKa,
B YaCTHOCTH TaKO# MPAaKTHYECKH OYeHb BaXKHHI ee pa3jel, Kak pa3Be-
noyHas reodusuka. Kak 3To HH napajpokcaibHo, HO eci 6l 3eMJst Beer-
da Gniia OKyTaHa o6GJIauyHbIM MOKPOBOM, CKDBIBAIOLIHM 3Be3AH, TO Gia-
roaaps reopHsHyeCKHM MeTOAaM MH 3Ha/JH OBl O HeApax MOYTH CTOJNBLKO
e, CKOJbKO 3HaeM cefiyac. Kocmoc anme oTyacTH cnoco6eTByeT pac-
IIMPEHHIO NO3HAaHHHA O 3eMHEIX HeApax. [pyroe aeno — npobGaeMbl 3BO-
mounuu 3cmiad. CpaBHeHHe 3eMJH C APYTHMH HeGeCHHIMH TeslaMH, OCO-
GeHHO C MJaHeTaMH, NOMOraeT MOHCKY NpaBHAbHHX pewleduii. Tem
caMbiM OMpaBAaHa H IVIaBHAf TeMa Hallled KHHI'H — NOKa3aTb TeCHHIe CBf-
34 3eMuaM H KocMmoca, rayOOKHX Help 3eMHOro Iiapa M AajeKHX 3Be3n.

[TpeanaraeMoe BHHMaHHIO YHTaTesle BTOpPOE H3JaHHe KHHUTH AONOJ-
HEeHO IJIaBaMH O KDHCTaJlJIMYECKOl CTPYKType 3eMJaH, O DOJH BYJIKaHOB
B 3BOJIIOLMH MHBOTO BellleCTBa Ha Hallefi MJaHere, 06 SKONOTHYECKHX
npo6reMax, Iy6OKO BOJIHYIOLIHX COBpeMeHHOoe desoBeuecTBO, IIpocMmot-
peHa M HCIpaB/leHa OCTajbHas YacTh KHUTH B COOTBETCTBHHM C HOBBIMH
AOCTHXKEHHAMH HayK O NPHPOAE H NMPOHCXOXKIEHHH Halleil niaHeTsl.



UIALLHAS DUTYPA
3EMIIU

Teonoru, Habniopas peanbHbule
OueHb OrpaHMuyeHHbie No obwve-
My 3emnu reonoruuyeckue npo-
ueccul, oueHb uacto 3abbisator,
YTO B 3TMX NPOLECCaX, B TOM
yMcne U (HPU3UKO-XMMHUYHECKUX, HX
OCHOBHbIE 4EPTLl ONpesensoTcs
npexpe Bcero (opMoi nnaHe-
Tbl kak HebecHoro Tena — an-
nMncouaa O Tpex OCAX — reou-
A3, 6nuskoro Kk annuncomay
BPAlLEHUS, KAK eAMHOro Uenoro,
Nno Cywecrsy €ro reomeTpuen,

B. M. BepHapackui

OtkpeiTHe 3emHoro wapa

Korna semssihe porafanuch, 4TO XHBYT Ha wape? Kak B BO MHOTHX
APYTHX cjyyasix, JaTy 3TOro BeJHY&lero OTKPHITHSI YCTaHOBHTb HeBO3-
MoxHO. Jla u BpSAJ JH 3TO CJAYYHIOCH B KaKOH-TO ONHH <«IpeKpacHbIH»
JleHb,

IpencraBiennsi o WapooGPasHOCTH 3€MJH CKJaABIBAJHCh MOCTENeH-
HO, H NOTpe6OBaJHCh BeKa, 4YTOOH CGHOPMYJHPOBATH CJAEAVIOLIHE NSATh
BaXKIIeHILIHX JOKA3aTeJbCTB TOTO, YTO MHI XKHBEM Ha mIiape.

1. Bcioay, rae 6ul HH HaXoAWJjcsi HaGawO1aTeNb, BUAUMBI TOPH3OHT
(ecan OH He 3aropoxeH KaKHMH-TO TNpeAMETaMH) uHMeeT (GOpMYy Kpyra.
TakHM npelcTaBjsieTcsi TOPH3OHT B OTKPHITOM MOpe, B NYCThlHE WJH B
IIHPOKOH cTenH. DTO A0Ka3aTeJbCTBO (KaK H MHOTHe NDYrHe) H3BECTHO
HaM C JeTCTBa, HO LIKOJbHHE PEeNnoAaBaTesNH, He XKejast HaC Pa3oyaposkl-
BaTh, B Ty MOPY He o6palllaJlH BHHMaHHs Ha cj1abble CTOpPOHBI TPHBOAHMBIX
HMH apryMeHToB. B yacTHOCTH, paccMaTpHBaeMoe HaMH NepBoe AOKa3a-
TeNbCTBO 610 Obl JOCTATOYHBIM B TOM CJyyae, ecJH Obl KpyroBasi dopuia
TOpH30HTa Hab.0janach JAeHCTBHTENLHO BO BCeX TOYKAX ITOBEPXHOCTH.
Ha camoMm xe Jese ApeBHHM OblJla NOCTYNHA JIHIIBL YacTb NOBEPXHOCTH
3eMaH, 1 0606wWwaTh CBOM HaGaOJeHHst Ha BCIO 3eMJI0 OHH, CTPOro Tro-
BOpS, He HMeJIH OCHOBaHHH.

2. TIpn nozHATHH HaG.i0JaTesis HalX 3eMHON MOBePXHOCTbIO AaJb-



HOCTb TOPH3OHTAa yBeauuusaercs. Herpyano coo6pasuth, YTO BHICKa3aH-
HOE TOJIOXKeHHe ABJseTCS HeOGXOMHMBIM, HO HENOCTATOYHHIM YCJAOBHEM
mapoo6pastoctH 3emad. HHave roBops, Ha wapoobpasHofi 3emie Aanibs
HOCTb FODH30HTa C NMOAHATHeM HAOMOJAaTeNs Hal ee MOBEPXHOCTBIO Aef-
CTBHTeNILHO yBenanuuBaetcd. Ho ToT ke addexT uMen Obl MeCTO H Ha
naeiHeo6pa3Hoit 3emse u Ha oGOl APYroi LEJHKOM BREIMYKJOA 3aMKHY-
TOH NMOBEPXHOCTH,

Ecan nnaHera umeer ¢opmy mapa c¢ pamuycom OB=R (puc. 1),

A
E
B D [
Puc. 1
DanbHoCTh BUAUMOro ro-
pu30oHTa 0

a nabmognarteap HaxXoQHTCH Ha BuicoTe AD, paBHoit H, TO AalbHOCTB
ropusonta AB=d onpepensercs no dopMmysne (R+H)?=R2+d?, otkyna
d?’=2RH(14+H/2R). Tak kak BenuynHa H o6bHYHO BecbmMa Mana 0o
cpaBHeHHIO ¢ R, To apobbio H/2R moxHo npeneGpeus W Torga d=
— /2RH.

Jlerko mopcuuraTe, yTo mpH H=2 M JanbHOCTB TODH3OHTa paBHa
7,6 kM, a npu H=1 KM oHa yBenuunBaercs a0 120 km. [Ipn onHoit u
TOR Ke BHCOTE AANbHOCTb FOPH3OHTAa TEM MeHblIE, YeM MeHblle pa-
AHyC NuaHeTH. AMepHKaHCKHM KOCMOHaBTaM Ha JIyHe TODH30HT KasaJ-
csi oyeHb OaH3KHM, M JeficTBHTENbHO, OH OTCTOS OT HHX BCEro Ha
2,5 Kunometpa.

3. MocTenenHoe MosiBleHHe H3-32 BHAHMOrO TOPH30HT2 NPHOMHIKAIO-
muxcs npeameroB. C npubin:keHHeM Kopalmis K Gepery cHaya/la H3-3a
FOPH30HTA MOSBJIAIOTCA €ro MauTH, a 3aTeM Kopmyc. B cymHoctH, H 310
J0Ka3aTeqbCTBO HelocTaToyHo. KapTHHa mocremeHHOro mosiBleHHsi npef-
MeTa H3-32 FOpH30HT2 HabJopanach G6H H Ha J06oft HewapoobpasHoi
BHINYKJIOR MOBEPXHOCTH.

4, B03MOXHOCTb KpyrocBeTHux nyrewectshit. [Toasur Mareanana u
€ro CnyTHHKOB GBI pacleHeH HX COBPeMeHHHKaMH KaK OYeHb BeckKoe H0-
Ka3aTesbcTBO Mapoo6pasHocTH 3emun. Jlormueckast ciabocTs aprymeH-
TauHH He TpeGyeT MJHTENbHBLIX NOSICHEHHA — KPYroCBETHHE NyTelIecT-
BHSA BO3MOXHH OHIH Gl H B TOM Clyuae, eciH Gb 3emast uMena, cka-
KeM, GOpMYy LHIHHAPA HJH TPYILH.

5. KpyroBas ¢opma 3eMHOH TeHH Ha AucKe JIyHH BO BpeMmsi JyH-
Hplx 3aTMmenufi. JloKaszaTenbCTBO MOGONMBITHO TeM, YTO OHO HCHOJB3YeT
KOCMHYecKoe fiBJeHHe — NMpOoXoxJeHHe JIYHH 4epe3 KOHYC 3eMHOH TeHH.
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JleficTBHTENBIIO, BO BpeMs JYLIbIX 3aTMCHHI Ha NMPHBBLIYHBLIY AHCK MOJ-
Hoft JIyHH Ha;aBuraercs Kpyrjasi KpacHoBatas Tedb. OHa He coBceM
yepHas# MOTOMY, YTO YacTb COJHEUHBIX Jyueld, NPEJIOMASAACh B 3eMHOH
atMocdepe, nonajaer BHYTPh 3eMHOH TeHH H «npocBeTasier» ee. Kcratu
CKa3aTb, CBOI0 TeHb Ha JIyHy oTOpachiBaeT M aTmocdepa 3eMan — 310
rony6oBaTtasi KafiMa BOKDYr KPacHOBATOH TeHH TBepAOro Tesaa 3eMJH.
JokasaTenbHo JH 3TO JAoKasateibctBO? QueBHaHO, HeT. Kpyrayio
TeHb MOTYT JAaBaThb H HEKpyIJbie Tesa, HaNpUMep LHIAHHAP. 3HAUHT, H
9TO NOKa3aTeJbCTBO ABJSETCS HEOGXOAHMHBIM, HO HELOCTaTOYHEIM.
JokasatenscTBa mapooGpa3sHOCTH 3eMJH — 3T0, B CYWIHOCTH, 0606-
IIEHHS] HCTODHYECKOrO ONMHTA YeJOBEeYecTBA, MOCTENEHHO y3HAaBILEro, 4To
OHO XHBET Ha HCNOJHHCKOM wape. He Bce 3TH JOKasaTelbCTBa paBHO-
nennbl. CaMoe yGeauTesbHOE H3 HHX TO, KOTOpDOE OCHOBAaHO Ha rpaiyc-
HEX H3MepeHHsX. I[Toap3ysicc HMH, MOXHO OMNpENEJHTh Da3MepH 3eM-
Horo mapa. Ho aTo yxe oGaacTe 0co6oii HayKH, HMEHyeMoil reopesueil.

Yro rakoe reopesus!

«[eonesnsi» — coyeTaHHe IBYX cloB: g& — 3emad n dasomai — pasge-
AR10. 3HAYHT, MO CMBICY HAHMEHOBAaHHA TeOfle3Hs 3aHHMaeTcst «pasje-
JIeHHEeM» HJH, Jyullle CKasaTb, H3MepeHHeM 3eMmsH (BeXb BCsikoe H3Mepe-
HHe CBA3aHO TaK HJH HHaye C HEKOTOPHM «pa3jelieHHeM»).

YcaoBHO reojesHio AeJST Ha HH3WMYIO H BHcmyo. Husmyio reolesuio
Wlaye Ha3wBalT Tonorpadueir. Ee raaBHas 3aflaua — ¢ MOMOLULBIO H3Me-
PEHHH Ha MECTHOCTH OTOGDa3HTb 3eMHYIO NOBEPXHOCTb H ee JeTajiH Ha
naaHax H Kaprax. Llems Beicllelt reope3nn — H3yueHHe (OPMH H pas-
mepoB 3eman B uenoM. Crelnyer cHOBa NMOAYEPKHYTb, YTO AeNieHHe reo-
JIe3HH Ha JBe YacTH YCJIOBHO, TaK KaK 6e3 H3MepeHHI Ha MeCTHOCTH He-
BO3MOXHO BBIICHHTB, KaKylo ¢OpMy HMeeT Hama mianera. [Tosichum 3rto
YTBepXK IeHHe.

IpenctaBum ceGe, yTo 3eMast — HAeaJbHHI AP ¢ COBepLIEHHO Iaf-
KOil MOBepXHOCTBIO. B 3TOM cayyae AnuHA AYrH MepHAHaHa, COOTBETCT-
ByloUlasi Pa3HOCTH IIHPOT B OAHH rpaayc, BcioAy (Aas MOOBIX MepH-
AHAHOB H B JIOOBIX HX yacTsx) OyleT oanHaKoBa. [pyroe meno, ecan
3eMa CIJIOCHYTa y MOJIOCOB, T. €., TOBOpsi GoJiee CTPOro, NpeAcTaBJasieT
co6oii cepona — Tesio, 06pasoBaHHOe BpallleHHEM 3JUIMICA BOKPYT Ma-
aoii ocH. Toraa KpPHBH3Ha MepDHAHAHOB B Da3HHIX yacTax Oynaer pas-
HOM — HanGosbLIefi y KBaTOpa H HaHMeHbllell y nomoca. B atom cay-
yae Iyrd B OMHH IpajlyC OKaXyTCs CaMbIMH JJIHHHHIMH B OKOJIONOJSIp-
HbIX 30HaX H HaHGoJee KODOTKHMH — B paffoHe SKBaTOpa.

IlpakTHYecKH rpajycHhle H3MepeHHSi NPOBOAATCH CaAelyiouiM obpa-
soM. Ha kakoM-HHOYIAb MepuaHaHe BmOHpaloT naBa nyHkta— A u B
(puc. 2), Ha ocHOBaHHH JaHHBIX aCTPOHOMHYECKHX HAGJIOJeHHH u3Mepsi-



J0T WIHPOTH 3THX NYHKTOB, a 3aTeM MJIHHY AyrH AB nenaT Ha pasHOCTb
mwnpor nyHktoB A u B. Ecam 3Ta pasHocTh paBHa OAHOMY rpapaycy,
cpasy y3HaloT AJuHY «rpafycHoii» ayru AB (B kujaoMerpax). Ilpn Gonb-
el pasHOCTH LIHPOT HAXOAAT CPeAHIO IJHHY «IPafyCHOH» AYrH Ha
yuactke AB panHoro MepuinaHa. UeM TOYHee H3MepeHHs, TeM, eCTeCT-
BEHHO, TOYHee pe3ysbTaT. TOYHOCTb ACTPOHOMHYECKHX H3MepEeHHH 3aBHs

B

AY

Puc. 2
MamepeHne papgmnyca 3emHoro wa-

pa

[
E
Ea L e
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Puc. 3 Puc. 4
TpuanrynsumoHHas cetb Feoaesnyeckni 3HaK

CHT OT KauecTBa NPHMeHsAeMBIX HHcTpyMeHTOB. UTO Kacaercs AyrH AB,
TO ee re0Je3HCTH H3MepsSIIOT METOAOM TPHAHTYJISALHH.

ITynkT A o6GHIYHO HaXOAHTCH Aajeko OT myHKTa B. Kpowmz Toro, ux
pa3fieJII0T ecTeCTBEHHbIE NPeNATCTBHA (BO3BHILIEHHOCTH, OBpArH, PEeKH,
Jeca M T. I.), MellajolilHe HEMOCPEACTBEHHOMY H3MepeHHI0 IyrH AB,
JauHy 3TOA AYrH MOXHO ONnpeleJHTb H KOCBeHHHM nyrteM. s srtoro
y4aCTOK 3eMHOH NoBepXHOCTH MexAy A u B pa3bHBalOT Ha ceTb Tpe-
YTONLHHKOB (TPHAHTYJSUHOHHYIO ceTb) (pHc. 3). Pasmeps TpeyroabHH-
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KOB BBIGHpAIOT TaK, 4To6bl M3 Ka)Jofi BepIIHHBl KaXXJ0T0 TPEyroJbHHKa
oTYeTAHBO GblAH BHAHH JABe ApYyrHe ero Bepwuubl. CaMH BepIUMHE OT-
MeyalT CleuHaJbHbIMH THPAMHAONOAOGHHMH COOPYKeHHSAMH — reoje3u-
YeCKHMH 3HaKaMH HJH cHrHajamu (puc. 4). B noayuenHoit takum obpa-
30M TPHAHTY/JISALHOHHOH CeTH H3MEepSIOT YIVIM TPeyrolbHHKA, a 3aTeM
BHIYHCISAIOT AJMHHY nyrd AB.

TakoBa HexuTpas Hied MeToja TpHaHrysasuuwH. Ha npakTthke Bee, KO-
HeuHo, cjoxHee, [IpHXOAHTCA YYHTHBATh PAA JOMOJHHTENbHHEIX (aKTO-
pOB, B TOM YHC/Ie KPHBH3HY 3eMHOH noBepxHocTH. Jla W camu rpanmyc-
Hble H3MepeHHs — OYeHb KPONOTJHBas, cJaoXHas pabora, HHOTma Tpe-
Gyloulast JOJTHX JIeT HanpsKeHHOro Tpyaa.

Euwe B xonue XVII Beka Mcaak HbloTOH 4HCTO TeOpeTHYECKHM NyTeM
NpHIIeN K BHIBOAY, YTO 3eMJasi noj HAeAcTBHEM HEeHTPOOeKHOH CHIH
JNo/KHa OBbITh CIUIOCHYTa Yy mogiocoB. PpaHuy3ckHe acTPOHOMH (Ha-
npumep, )Kak Kaccuun) pemunn nposeputs, mpaB au Heworton. Ho
MO KX rpajyCHHIM H3MepeHHsaM (Ha yuacTke oT DBapcenonm no [Hou-
Kepka) TMoJyyajoch, 4To 4eM OJHKe K MOMOCY, TeM Jyra B OJHH
rpajyc CTaHOBHTCS KOpoue, T. €. YTO 3eMJis He CILIIOCHYTa Yy MOJIOCOB,
a, Hao60poOT, BHITAHYTA BIOJNb OCH BpauleHHs H no (opMe HanoMHHaeT
afno.

CrnocHyThifl «anesbcuH» Hblotona uaum «afimo» KaccHu — yto co-
orBercTByeT HcTHHe? CerofHs TPyIHO Aaxe NpPeACTaBHTh cebe, KakHe
0XKeCTOYeHHHe Crnopel nopoauJ B nepeoi noJjosrnHe XVIII Beka stor BoO-
npoc. Hakonen, B 1735 r. TTapuxckas AxajeMHs Hayk pelliusia OThpa-
BHTb JJISl TPaflyCHEIX H3MepeHHI ABe 3KcNeJHUHH — oauy B JlansaHzaHio
(norpaHnuHas 3oHa Mexay ®unasnpueit u lllsenne#t) nma ceBepHHil mMo-
nsapubift Kpyr, apyryio B Ilepy B pafioH s3kBaropa. JlammaHackymo 3Kc-
NelHIHIO BO3riaBHn Moneprion, nepyaHckyio — KoHpamuH. YuacTHHKH
o0eHx 3KcneiHUHH paboTajH B HCKJIOUHTENbHO CJOMXHOH OOCTaHOBKe,
NOJBEPrasch BCEBO3MOXHHIM ONAcHOCTAM H JulleHHAM. X reponueckui
TPYA PaCTSHYJICA Ha JAeCATHJETHsI, HO pe3yJbTaT onpaBaan ycuius. [Ipas
oka3aJscss HbioToH, 4To NMOATBEpAHJH H BCe NOCJAEAYIOLIHE FPafyCHHE H3-
MepeHHs, TPOBOJAHBIUHECS Ha MNPOTAXKEHHH IBYX BekoB. M3 HuX 3mo-
XaJbHBHM CYHTaeTCd HayuHHH NoABHr nepBoro aupekropa IlynkoBckoit
o6cepsaropun B. fI. Ctpyse. Ha nporsxkenun 40 ner (1) oH uamepsan
ayry aauHoit 2800 kM oT yctba yHas mo GeperoB CesepHoro JlemoBu-
TOro OKeaHa. Pe3ysbTaTaMH 3THX TPaHAHO3HHX H3MepeHHH MNOJb3YIOTCH
JIO CHX TIOP.

Hrtak, B caMoM rpy6oM NpuHOIHIKEHHH 3eMII0 MOXHO CYHTATh ILa-
poM c pamnycoM okono 6400 kM, B GoJsiee TOYHOM MNPHOMHIKEHHH 3eM-
a1 — chepoun. Boabinasg monyocs a semHoro cdeponna (no d. H, Kpa-
coBcKomy) paBHa 6378,245 kM, manasi noayoch b — 6356,863 kM. Ciaeno-
BaTesibHO, MoJIOCH 3eMaH Ha 21,4 kM O/HXKe K ee LEHTPY, YeM TOYKH
3KBaTOpa,
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Bennunna HasmBaeTcs cxkatHeM 3emsH. ITo HanGosee TOUHHIM

H3MepeHHAM OHa paBHa 1:298,3. CxaTtue 3eMsH, KOHEYHO, HEBEJHKO.
Ha rao6yce ¢ skBaTopuaabHeiM guameTpoM 30 CM NOJADHHI AHaMeTp
oKasajici 61l KOpoue 9KBAaTOPHANbLHOTO BCero Ha 1 MM, 4TO HesaMeTHO
ansa raasa. OfHAKO 3TO He 0O3HAyaeT, YTO CKATHEM 3eMJIH MOXKHO Tipe-
He6Gpeub. Haobopor, ono mpeacrassser cofofi HanGosbluee OTCTYNJIEHHe
3emsn OT mapoo6pasHoi GOpME, H HM OJHAa COBPEMeHHas TOYHas Kap-
Ta He MOXeT OHTb COCTaBJeHa 6e3 yyeTa «CIUTIOCHYTOCTH» 3eMJIH.

OTKpbITHE 3TOH OCOGEHHOCTH Hamlefi NMaaHeTH OHIO TepPBHIM KpyH-
HbHIM JIOCTHXXEHHeM reofesuH. Becy manbHefimmit mporpecc 3Toff Hayku
3aKJI0YaJcsl B IOCTENEHHOM YTOYHEeHHMH (OpPMH 3eMJH M BHCHEHHH ee
HCTHHHOR (HryphI

3eMna M MasTHMK

Ewe B 1672 r., 32 15 ser mo Toro, kak HbioTOH 0GBSBHI O CIJIIOCHYTO-
cti 3emay, ¢ dpanuysckum actpoHomom 1l Puume nmpousowna cTpaHHas
uctopus. Bo Bpems moe3naxn B IOxuywo Amepuky, B Kafienny, naxons-
myiocs B 5° K ceBepy orT 3KBatopa, LI, Puime 3ameTus1, 970 MasiTHHKO-
BHe Yach, NpHBe3eHHHe M H3 Ilapuxka, cTaan OoTCTaBaTh Ha 4 MHMH B
cyTkn. HsBectHo, uto nepuox T KojeGaHMs MasiTHHKa OmpefenseTcs
dopmyoit

T= 25 V/Fé"

rie ! — anHHA MasATHWKA, a g — YCKOPeHHe CBOGOAHOrO MajeHHs.

Pa3 yacel cranm oTcTaBaTh, T. €. MepPHOX KOJNeGaHHs WX MasATHHKA
YBENHYHACS, 3HAYMT, WJH YNTMHHJICH MasiTHHK, HJIH YCKOpeHHe cBOGOA-
HOro nalleHusi BGJM3H 3eMHOTO KBaTopa MeHbuie, ueM B [lapuxe, Cua-
yajna mepBoe NpeANOJOXKEeHHe KasaJoch mpasponofoG6HuM. B Kaiienne
ropas3fo xapue, yeM B [lapiuke, OT Xaphl MasTHHK BHITAHYJCH, a YachH
orctand. Ho pacyeThl moka3anu, YTo AJst 3aMeYeHHOTO OTCTAaBaHHA Ya-
COB Hano, 4To6b Temnepartypa B Kafienne 6uaa Ha 200 °C Briwle, ueM B
TMapuxe. CrenoBaTeqbHo, NPHUKHHA NMpPOHcIIecTBHs, nopasusitero UI. Pu-
llle, 3aKJ0Yajtach B APYroM — B YCKOPEHHH CBOGORHOrO MafeHHs, KOTO-
poe B Kailente 6blo menbute, yeM B [Tapuxe.

B 1687 r. B «MartemaruyecKknx Hauyanax HaTypaJbHON dunocopuns
Hcaax HeloToH metanpno o6bsicHHA «mapamokc Pumes. O cunTas, 910
ecTb [Be NPHYHHBI, €ro BHI3LIBaIOLIHe, — CILTIOCHYTOCTb 3€MJH Yy HOJIO-
COB 1l BpallleHHe ee BOKPYT coGCTBEHHON OCH.

Ecan 661 3emas 6bla MAeaJbHEIM IIAPOM C IJIOTHOCTBIO, 3aBHCsLIEH
TCJBKO OT PacCTOSHHH 0 ero LeHTpa, TO H TOTAA TejJa Ha 3KBaTope
BeCHAM OBl MeHbuIe, yeM Ha mostoce, IIpn BpaieHHHn 3eMaH ee MOJIOCH!
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OCTalOTCsl HEMOABHKHBIMH, 8 TOYKH 3KBATOPa ABHIKYTCH C MaKCHMAJbHOM
JIHHeHHOM CKOPOCTbIO, MO3TOMY J06OH mNpeaMer, NMepeHeceHHHH C mo-
JI0Ca HAa 3KBaTOp, CTan GH (H3-33 BO3NEHCTBHS MEHTPOGEXKHOM CHABI)
JaBHTh Ha MOBEPXHOCTb 3eMJIH ¢ MeHblUei cuJIof, yeM Ha mogioce. Muaue
roBOPA, YMEHbIUHJHCh Obl TPH 3TOM H CHJIAa THXKECTH, H YCKOPEHHe CBO-
6onuoro nagewus. JTO ONHA M3 TPHYMH <«mapajokca Puwe». Bropas
NPHYHHA — B CIIIOCHYTOCTH 3eMJIH, B OTKJIOHeHHH ee (OpMbI OT LIapo-
o6pasnoit. Ha skBartope Bce Tesa HaxolsTcs Ha 21 KM Hanblue OT IEHT-
pa 3emJan, yeM Ha MOJIOCAaX, a 3HAYHT, W NPHTATHBAIOTCA el cjabee.

Tounble H3MEpeHHsT MMOKa3asH, YTO YCKOpPeHHe CBOGOAHOrO MaucHUA
Ha cesepHOM moJioce paBuo 983,234 cm/c?, 1a 3KBaTOpe OHO NPHMEPHO
Ha 5,2 eaunnubl MeHbue. OKoso 2/3 3Toif BeMHUHHB OGYCJIOBJIEHO BPa-
meHHeM 3eMJaH, a 1/3 — ee CIMIIOCHYTOCTBIO.

MasATHEKOBble 4YacH (HIM MAafTHHK) OKAa3aJHCh YAHBHTEJbHHIM
npu6opoM, 4yTKO pearnpyiomuM Ha ¢opMmy 3eman H ee Bpautenue. Tax
nNpakTHYeCKH ONHOBDPEMEHHO C reole3Well DOIMJach elle ONHAa OTpacis
eCTeCTBO3HaHHUS — IPAaBUMETPHS — HayKa O CHJIe THAXKECTH H ee H3Mepe-
nuu. [To rpaBuMeTpHYecKUM NaHHHIM, cxkKaTHe 3eMJan oOueHb G6JH3KO X
1:298,3, 4To OTAIHYHO cOUETAETCH C LAHHBIMH IeOJC3HH.

Ho y rpaBuMerpuu ecTb H cBoM COOCTBEHHBIE, OYeHb BaXKHbie B IPaK-
THYECKOM OTHOLIeHHH 3afayH. [IpexcraBuM ceGe ABa ONMHAKOBHMX MasiT-
Huka — A n B. Tlepswiit U3 HUX Kayaercs HAal TeM y4aCTKOM 3eMHOH mo-
BEPXHOCTH, NMOA KOTOPBIM DACMOJIOXKEHH MOPNALI NOBLILEHHOR MJIOTHOCTH
(nanpuMep, kenesubie pynst). [lon MagaTHukoM B BHYTpH 3eMHOR KOpW
o6wupHas myctota (HampuMep, memepa). Kakoit u3 MatHHkOB Kosebaer-
csi 6uicTpee? Mastuuk A nputaruBaercd 3eMmJeil (3a cueT pyA) CHabHee,
yeM MasTHHK B. 3HauuTt, u Kone6Gatbcsi oM Gynetr Goictpee. BriBon sicen:
MasTHHK CIOCOGEH BHICTYNaTh B POJM padeelunka 3eMHHIX Heap. C ero
MOMOLIBIO MOXHO Y3HAaTh, [fe €CTb HCKOMaerbie, KAKOBO CTPOEHHE 3em-
Holt Koph. I'paBuMeTpHS, KOHeYHO, peulaer H LPYrie, NPaKTHYECKH
BaKHble 3aNayH.

Ipy rpaBHMeTPHUECKHX H3MEPSHHAX BAXKIO OGECTMEYHTs MOCTOSIH-
CTBO IJIMHH MasiTHHKOB, II03TOMY MAsiTHHKH H3TOTOBJSIOT M3 IMOYTH He
pacuHpsioleroca cnnasa (MHBapa), a B NOCJAelHee BpeMs — Laxe i3
kBapua. Uto kacaeTcss nepHonoB KoseCaHHI MAasATHHKOB, TO HX H3MepsiOT
BBICOKOTOYHBIMH XPOHOMETPaMH.

JlonycTHM, 4TO OAMH H TOT iKe MASATHHK HEM3MEHHOW IJIHHH B ABYY
pa3HbIX MYHKTaX HMeeT mepHoabl koneGaunit Ty u To. Toraa cooTBeTCTBY-
IOlHe YCKOPEeHHS CHJIBI TSXKECTH g1 H gz CBA3ALK (PopMyoil

g =4gi

d1a GopMy.Ia CAYKHT OCHOBOH A1A OTHOCKTENbHBIX H3MEPEHHI CH/N
THAXKECTH, T.e. A/ CPaBHEHHs ee 3HAyeHHH, NMONYUeHHBIX B Pa3HBIX TOUYKAX
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3eMHOM mOBEepXHOCTH. /s a6CoMOTHBIX H3Mepenuit g (B c¢M/c?) HCmosb-
30BaJH CHelHa/bRble TaK Ha3nBaemble OGOPOTHHE MasiTHHKH, ANSl KOTO-
pbiX OmpefensiJuch H MepHOl, H AJHHA.

HblHe MasiTHHKOBBII METOJ NPHMeHSETCs JIHIUb AJS pelleHHs HeMHO-
IHX CleuHanbHHX 3aJay, a aGCOMIOTHbIE YCKOPEHHs CBOGOMHOro majeHHs
H3MepsIIOT MeTOAOM CBOGOMAHOrO MajeHus Tesi B Bakyyme. [lpu atom ye-
KOpeHHe Najalolero Tejla H3MCPSIOT BIONHE COBPEMEHHBIM COCOOOM:
PaccTOsiHHS ONpeleNsIoT ¢ MOMOIIBIO JeRepHOro HHTepdepomeTpa, a Bpe-
Ml «3aCeKaloT» KBAPUEBHIMH HIH MOJEKYJADHHIMH YacaMH. TOYHOCTb Ta-
KHX H3MEpeHHil O4YeHb BLICOKAas — CpPelHsis KBaJpaTHYecKas IOrpelHOCTh
He npesuuaer 10-7 M/c2,

Durypsl Bpaujalouwmxcs Ten

Touno HeH3BecTHO, Kakoll Ghna nepsHuHds 3emas. OAHako B J10GoM
clyyae OoHa He OBlMAa a6COMIOTHO TBEPALIM TEJIOM, @ 3HAYHT, COXpaHAIA
cnoco6HocTb K HedopMauuH, H3MeHERHI0 (OPMH MOX BO3JeACTBHEM
BHYTPEHHHX H BHEIIHHX cHJ. UTOGHI sMyylle MpeACTaBHTH ceGe, 4TO TOrAa
NPOUCXOAHJIO, BMECTO peasNbHOH, OYeHb CAOXKHOI 3eMaH BoOGpasHM ee
HIEa/JH3NPOBAHHYIO MOJEJb — HCMOJHHCKYIO «KailJlo» OIHODOAHON He-
CxKHMaeMoit XHAKOCTH, [IpefnosoKuM, YTO BHEIIHHE CHJH HA 3Ty «Kal-
JIo» He JIeACTBYIOT H ee Qopma o6ycsoBJeHa TUJLKO MIpOH BHYTPEHHHX
cu. Ecan 6u «kanas» He Bpamasnach, To ee )opMa omnpefensiace 6u
TOJNLKO B3aMMHLIM TATOTEHHEM COCTaBJSIOIMX YAaCTHI, KOTOpHE CTpPEMHs
JuCh 6B MOAOATH APYT K APYry KaK MoMHO Gauke. 3To HM YAaJoCh Onl
JHIL NPH NMOJHOM CHMMeTPHH «Kannus», Huaue rosops, B 3TOM ciayuyae
HJeaNH3NPOBAHHAA MOZeNb 3eMJaH HMeNa 6w ¢opMy wapa.

B nmeficTBMTEJbHOCTH MepBHYHas 3eMJsd Bpallajach BOKPYr cBoed
OCH, 3HAYHT, KaK nokasas Bnepsble HbioToH, moa JeficTBHeM LEeHTPOGEK-
HHX CHJ «KallJsi» CIJIOWMJIach H npuussa ¢opMmy cheponna. Pacyers
HbloToHa HOCHJAH, MpaBAa, JHWb NpeaBapUTEEHbIN, MPHOIHKEHHBA Xa-
paktep. I'opasmo nosHee HcCae[OBaHNs NpODBeJa €ro COOTeuyeCTBEHHHK
Maknopen (XVIII Bek). Ou IoKasas, 4TO B KaXKJAOA TOUKE «KaNJHs,
uMemowell dopmy cheponna, cobaofaercss paBHOBECHE ABYX LPOTHBO-
6OPCTBYIOIHX CHJI — B3aHMHOrO TATOTEHHY UaCTHL XHAKOCTH H yAaJfI0-
Hlefl HX OT OCH BpalIeHHsi LEHTPOOexKHO! cuabl. [IpH aTOM yeM GhicTpee
BpamaeTcs «kanJs», TeM Gosee cxart cdepons, oG6pasyemuit ee nosepx-
nocrbio. M wap, u chepounsl Makaopena OnJid Ha3BaHH (HIypaMH pas-
HOBECHS Bpallaoleiicsi OAHOPOAHOI HCCHHMAEMOIT XKHIKOCTH.

INoBepxHOCTb GUrypH paBHOBECHS MHOTLiA Ha3bBAIOT NOBEPXHOCTHIO
YPOBHSI; OHA, pa3yMeeTcsi, He COBIIafaeT ¢ (QU3HYECKOA NMOBEPXHOCTHIO Te-
aa. IOns Bcex 3THX (HIYD BLINONHAETCH ONHO BaXKHOe YCJIOBHE: CHAQ
TAXKECTH, T. €. PaBHOJEHACTBYIOIAA CHJH NPHTSXKEHHA M LEHTPOGEXHOM
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CHJIBI, JOJXKHA GBITb BO BCEX TOYKaX MepneHIHKYJspHa K MOBEPXHOCTH
Tena, ToNbKO B 3TOM clyuae Jjio6ast yacTHUA XKHIKOCTH He 6yneT cTpe-
MHTBbCAL [BHFaThCsl BJOJb MOBEPXHOCTH Tes1a, @ ee JAaBJeHHe Ha Jexallne
MOJ HeH YacCTHIH MOJHOCTbIO YDABHOBECHTCSI CHJIOH HX NMPOTHBOJEHCT-
BHsl. MIMeHHO B 2TOM CMbic/ie W HaJ0 MOHHMATb PaBHOBECHE CHJ, OIpe-
JeNSIoWHX GopMy KHAKOR «KAMJIH».

B 1834 r. uemeukuit MateMaTHk SIkoOM nOka3anj, uTo, Kpome cde-

zZ
%
—1 /_l_‘.l_._\
; Puc. 5
/ TpexocHsii annuncons

X

pouzgoB Mak/opeHa, MOTYyT GHTb Apyrue QHrypH PaBHOBECHS XKHIKOM
«kanan». OKa3niBaeTcs, MPH JOCTaTOYHO GOJLINOA YrJOBOA CKOPOCTH
BpaileHns chepouinl MaKnopeHa MepexolsT B TPEeXOCHbe SJVIHICOHIN
$Iko6H. DKkBaTOpHAMbHOE CeYeHHe IJJHNCOHAA (Kak H ero MepHIHOHAJb-
HHle CeueHHMs) TaKxkKe npencraBiaseT co6oi ammunc. Kaxawit sammncons
MoxeT ObITh OXapaKTepH3OBaH He ABYMA (Kak cdepoHn), a Tpema ocH-
Mi—a, b u ¢ (puc. 5). Kak 3t0 HH yIHBHTeNbHO, HO TaKkas C.OXHafl,
JAbiHeo6pasHasi MOBePXHOCTb, KaK 3JJIHICOUI, MOXKeT OHTb yCTOHYHBOM
¢burypoit paBHOBecHsI Bpamuiaiowelics OXHOPOIHOM HECKHMAEMOM IKHI-
KocTH. Boslee Toro, kak mokasaan uccienosanus Kiaepo u Crokca, pame
AN HeONHODOAHOH KHAKOCTH 3/JIMACOHAE OCTalTCs (PHrypaMu paBHO-
BecHS.

3eMJ1s1, BePOSATHO, HHKOrJa He GHIIA e/ IHKOM XHIKOHA H OXHODPOXHOM,
Ho paccMoTpennas HaMH HIea/lM3HDOBaHHAst CXeMa TeM He MeHee K
Hell MpHMeHHMa, TaK KaK Halla NJIaHeTa HUKOria He GhlIa M aGCOMIOTHO
TBepAOH. DTO [OKa3bBAIOT DPe3yJbTaThl [EVJCIUTECKHX M TPaBHMeETpil-
qeCKHX M3MepeHHIl.

Pa3sHble HcclenoBaTeNH OLEHHBaNH CiaTHe 3eMHoro cdeponaa mo-
pasHoMy. K npuuuHOil 3TOro GbLIM He TOJNbKO ITOTPEUIHOCTH H3MepeHHui,
HO M TO, YTO pea/ibHas 3eMJs OTJNHYHas OT cdepouna u B TpeTbeM, 6o-
Jiee TOYHOM NPHOAHIKEHHH K HCTHHe, MOXeT GLITb NMpeacTaBJeHa Tpexoc-
HBbIM 3JIHIICOHI0M.

Pasymeercs, «neiHeoGpasHOCTb» 3eMJH KpailHe He3HauHTeNbHA, H
SeMHOH 3KBaTOP MaJo OTJAHYaeTcs OT OKpy:KHocTH. Ho Bce-Taku pasHu-
na ectb: HauGOJMbWHHA SKBATOPHANbHBIA AHAMCTP 3eMJH OTJIHYaeTcsi OT
HauMeHbllero Ha 140 M. CaMuit AJMHHHA AMaMeTp 3KBaTOpa HalpasJjeH
B TOuKH ¢ joarotot 20° K 3amamy M 160° K BOCTOKY OT HauajabHOro
I'puHBHYCKOrO MepHAMAHA, a CaMblii KOPOTKHA — B TOYKH € AOJrOTO
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70° k BocToKy u 110° K 3amany. HMuaue 1cnops, MopensnapaTenb, HaX0«
NAWMACS B 3KBaTOpHaJbHuX Boaax MHAajufickoro okeaHa, MoXeT OKa-
3aTbCsl Ha JNECATKH MeTPOB GJHMXe K LEHTPY 3eMJH, 4eM ero KoJuera,
NyTewecTBYIOWHA B 5KBaTOPHAMLHOM 30de ANTIaHTHYECKOrO OKeaHa.

B macwtadax Bceit 3eMJH CIVIOCHYTCCTb 3¢MHOFO 3KBAaTOPa MOXeET
MOKa3aThCsl HecyllecTBeHHOM JeTaabio. Oauako JAajleKo He BCeria e
MOXHO NpeHe6GperaTh NpH COCTaBJEHWH TOYHHIX KapT H B KOCMOHaBTHKE.

Hrak, 3emas — tpexocHuii snamncoun? Ja, HO TOJBKO B TPETbeM,
LaJIeKO HE NOcJeJHeM NPHONHIKEHHH K HCTHHE,

CnoBo o reouge

Crporo roBopsi, HCTHHHast HOPMa MOBEPXHOCTH 3eMIH C €e HepOBHOCTH-
MH M HelpepHBHHIM H3MEHeHHeM BO BPCMeHH GecKOHEYHO caoxHa. Ompe-
HOeNUTb ee JAS KaXXJOro MOMEHTa BPeMeHH MPaKTHYeCKH HEeBO3MOXKHO,
la H He HyxHo. I'eolle3ucTH BBeJH NOHATHE «reOHA» — BOOGpaXKaeMas
MOBEPXHOCTb, AOCTATOYHO TOYHO OTOHPAKAIKCIIAN PealbHYIO NMOBEPXHOCTH
Halled NJaHeTH H B TO Ke BpeMs AOCTYNHaa NJii NPAKTHYECKOTO H3y-
YeHHs.

ByKBaJAbHO «reoHI»—3TO «3eMHOMOROGHHIAY, DTO NOBEPXHOCTb, KO-
TOpasi NPHOJHKEHHO COBNAafaeT CO CMOKOiNOi noBepXHOCTbio Mupororo
OKeaHa H INePNEHIMKYJspaMH K KOTOPOH B KaXJAOW ee TOuKe cayxar
OTBeCHbie JHHHH. [IPDONO/KHB 3Ty NOBEPXHOCTb MOA MaTepHKaMH Tak,

Puc. 6
MosepxHocTH
reonpa

W anaunconpa

4TOGH BO BCEX TOYKAX OHA OCTaBaJach YPOBEHHOMH, T. €. MepnenIkKyasap-
HOM K OTBECHOI JIMHHH, IOJYYHM IOJHYIO TOBEPXHOCTb reoHa.

Jlas HarAsOHOCTH TMpHBEJEM INpuMep, npelJoxeHHbilt eme Fbiorto-
HOM. Boo6pa3uM, YTO MaTePHKH MNePEeCCYEHL MHOXECTBOM KaHAaJOB, CO-
€MHSIIOIUXCSI C MOPSIMH H OKeaHaMH. Toraa noBepXHOCTb BOAbI B 3THX
KaHajsax G6yjer coBmafaTb € BOOGpaXkaemoil NOBEPXHOCTbIO TEOMAA.
MoXHO IOKa3aTh, UTO 3Ta MOBEPXHOCTb 32MKHYTa, BCIOAY BbINyKJa, HE
MMeeT CKJAaJOK HJM KaKHX-JHGO BHIesoMXcs HepoBHOcTell. B To X2
BpeMsi oHa (KaK H OTBec) YyTKO «pearHpyeT» HEe TOJNbKO Ha TATOTEHHE
3eMJH H UEHTPOOGEKHYIO CHIY, HO H Ha JIOOble aHOMAJHU CHJIbI THAXECTH,
BEHI3BaHHLIE, CKAXeM, HEOJHODOMHOCTbIO 3eMHOH KOPH (B 4acTHOCTH, 3a-
NeXaMH OJIE3HHX HCKOMaeMhIX).
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U3yuenne ¢popmbl reonna cocras/seT IMIABAYI0 3344y BbICIIEH rec-
Je3ud, dta 3ajgaya COCTOHT M3 ABYX dYacTe:i: OnpejeseHHs NapaMeTpo:
aanunconnia, Hau6osee 6aM3Koro k reouay (puc. 6), M monoXeHus OT-
JleMbHbIX TOueK reoHja MO OTHOLIEHHIO K daannconny. EcrectBenuo, uto
B DellleHHH 3THX 3ajay NPHHUMAIOT yuacTHe M TpaBuMeTpHcTH. IIpaBaa,
rpaBUMeTpHYecKHE MeTOAH MO3BOJSIOT ONPeleniTh TOALKO POpMY, HO HE
Pa3MepH reouna. Bor moyeMmy coyeranne reoAe3H4eCKHX M TrpaBHMETpH-

g8

7

3

2.

5 &
Q

o

o

T 180°-160%-140%-120°-100°~80° 60" -40° -20° 0° 20° 40° 60’ 80° 100° 120° 140° 160° 180"

Puc. 7
Kapra npessiwennit (8 meTpax) reonaa Hap chepoMAaOM.
3awTpHXOBaHHbIE YYaCTKH — 06/1aCTH MOHHXKEHHH reonna

YeCcKHX METOJOB NpH H3yyeHHH GUrypw 3eMJH coBeplIeilHO HeOo6XOXMMO.

TeopeTnyecku ¢OpMy reoHjia MOXHO NPeACTaBHTb CJAEAYIOLIHM OG-
pa3oM. B Kaxpoit Touke 3eMJH CyIIeCTBYeT TaK Ha3bIBaeMbIH NMOTeHIHaA
CHJIBI TS2KECTH — BeJIMYHHA, XapaKTepH3YIOlia% WHTEHCHBHOCTb, «HAMps-
JKEHHOCTb» 3TON cuael, [ToTeHUHAN CHAB TAXKECTH MaTeMaTHYeCKH MGIKHO
NpelCcTaBUTb KaK CyMMYy GeCYHCIEHHOrO MHUXKeCTEA CJaraeMnlX, Kaxuaoe
H3 KOTOpBIX Ha3blBaeTCsi rapMoOHHKOH. UeM Gousbllle cllaraeMblX MBI BO3be
MeM, TeM TOYHee BBIPa3HM NMOTEHUHAJ CHJIBI THXKECTH, KOTOpPHIH H ompe-
zenseT ¢opmy reonga. OTMeTHM pOJIb JIHIIb CAMbiX BAXKHBIX FaPMOHHK.

Bropas rapMonuKka! oTpaxaeT CHAWCHYTOCTb 3eMJH — (akT, ycTa«
HoBJeHHBI eumle HbioToHoMm. 3aTo B Tperseft rapMOHHKe eCTb HeYTO Jlio-
GonbiTHOe — 3eMasi OTAasleHHO HamoMmuHaeT rpymy. CoOTBeTCTBYeT JH
9TOT TEOPETHYECKHH BBIBOA ACHCTBHTE.IbI "~

Kak 3To HH yauBHTEJbHO, Halla 3eM.1s Ha CaMOM feJe TPYLIeBHIHA,
YTO OTPaXKaeTcs B [BHXKEHHH e€e HCKYCCTBEH!HBIX CIHYTHHKOB, BBI3BIBaf

! [lepBas rapMOHHKa OTpaxKaeT Wapoo6pa3HOCTb 3eMJH.
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H3MeHeHHe DacCTOSIHMA nepuress X op6ut oT uexrtpa 3emau. Cyas no
JNaHHBIM COYTHHKOB, CeBepHHI NOMIOC NMOAHAT OTHOCHTENBLHO 3JTHICOH-
nla npumepHo Ha 10 M, a IOxHBI DoJOC OMyIIEH NMOA 3JJIHNCOHA HA
30 M. B o6mieit CROXHOCTH «TPYLIEBHAHOCTb» 3€MJIH XapaKTepH3yeTc:
40 MeTpaMH — BeJMYMHOH, KOHEYHO, HeGOEIION, IO TEM He MeHee BMOJ-
HE OLLYTHMOf.

Kak yxe rosopHnoch, 3eMHOHl 3KBaTOp ThpejicTaBiseT coboii (Bo
BTOpPOM npubJaMXKeHHH) cnaGocxaTwlit saannc, Ha camom nene ero ¢op-
MYy TaKke MOXHO MPeICTaBHTb KaK CyMMY ileCKOMbKHX rapMoHuk. HMua-
e TrOBOpPS, €CJH Y4ecTb, YTO TPABHUTALHOHHbiI MOTENLHa] 3aBHCHT HE
TOJIBKO OT LUMPOTHI, HO M OT JOJIFOTH TOYKH, B KOTOPOH OH BBHIYHC/sETCH,
TO GOopMa reoHaa OyeHb CJAOXKHAsS, 3aMCTHO OT.IMawInasca or ceponna.

Ha puc. 7 nokasaHsl npeBbllIeHHS reoukia HaA cheponaom (co cxa-
THeM 1:298,3 u skBaTOpuanbHEIM paauycoM 6378,165 km). Bosnucrocth
BCXOJIMJIEHHOTO Teouia 3L4ech ocofeHHO Harnaaua. O6Gpamaior Ha ceb4
BHHMaHHe BrnaguHa ray6utoit 73 M B IOxroit Muauu M BO3BBILIEHHOCTH
BoicoToit 63 M B6au3u Hosoit 'suuen. ta Kapra noaydyesa B 1965 r no
26 000 Ha6JOfeHHHA UCKYCCTBEHHBIX CIYTHHKOB 3eMaH — Belb HMEHHO 3Ti
Ha6aoieHHsl TO3BOJSIOT OMpefesATb NapaMeTPH Pa3JHUHBIX [aPMOHHK.
AnanorpuHbie KapThl MOJYYeHH NO APYTHM 1120.I04eHHAM CHYTHHKOG.
TlpaBna, ouu oTauyatoTcst oT pHe. 7 B Aetansx. Kapra reonna, HecoMHeH-
HO, OTpaXKaeT HEOMAHOPOAHOCTH 3eMHbLIX Heap.

CnyTHMKOBas TPMAHrynauMs

Mp yxXe He pa3 oTMeyaau GOJbLWIYIO POAb HCKYCCTBEHHBIX CHYTHUKOB
3eMaH B BHISICHEHHH (GopMBbl ee (HU3HYECKOH MOBEPXHOCTH. YTOUHHM Te-
nepb, B 4eM 3aK/JIOuaeTcsl TaK Ha3biBaeMad CNYTHHKOBasi TPHAHTyJsi-
LHA — METOA, MO3BOJSAIOLIHA FOBOPDHTb O KNCMHYECKOM reoJe3HH KakK 03
OJHOM M3 «KOCMHYECKHX» JUCLHIIHH.

IpencraBum ce6e TpH HaseMHble craHuuu— A, B u C (puc. 8).
CnyTiuxk S, HaGniomaercsi (BM3yanbHo HaM dororpadHyeckd) co Bcex
Tpex CTaHUHUH, COYTHHK Sp;—co cTaHuuit A ¥ B, cnyTHHK S;—CO CTaHIM#H
B u C. Kcratn, MeTon npuMeHuM u TOraa, Korxa S;, Sz U S; He TpH
PasHBIX CNYTHHKA, a TPH IMOJIOXKEHHS OJHOrO H TOrO XK€ CNYTHHKA IJf
PasHBIX MOMEHTOB BpPeMeHH.

ITo nabmopennsM cnyTeHKa S, co cranuuit 4 U B onpenensior Ha-
npasiaenve npsaMeix AS; u BS, OTHOCHTENBHO 3Be31 M TeM CaMHM QHK-
CHPYIOT TNoJIOXeHHe MIocKocTH ABS|. AHanorMuHo no HabJ0JEHHAM
CyTHHKAa Sz HaXO#AT MNoJoXeHHe mJjockoctd ABS; B npocTpaHCTBe.
OueBHIHO, 3TH MJOCKOCTH nepecekatoTcs no npsoii AB. IMonoxenne BC
onpezensioT M3 mepecedyeHus nuaockocreét BCS, u BCS;. Ipsamue AB n
BC ¢ukcupyoT naockocts Tpeyronbuuka ABC, u ux nepeceuenne ¢ ACS;
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onpezgensier orpe3ok AC. CrefoBaTesbHO, N0 JaHHHM CIYTHHKOB MOXHO
HaHTH CTOPOHB H Yrab TpeyrodbHuka ABC, T. e. peliNTb NepBHIA TaB+
HBIIl TPEYTOJNbHHK B TPHAHTYJIALHOHHOMN ceTH. EcH B 3TOM TpeyroJbHHKE
nonoxenust Touek A U B (a 3uauut, Gasuc AB) H3BecTHH, TO MO CHOYT-
HHKaM HaXo[AT monoikenue Tperbelt Bepwuutl — C. [IpuMeyaTtenbHo, 4TO
npu 3T0M 00s3aTeJbHO 3HATH He TOUHOE MOJIOXKEHHe CIyTHHKOB B Mpo<

Puc. 8
MpuHUMN cnyTHMKOBOM
TPMAHTY AALMK

CTDAHCTBE, @ HaNpaBJieHHe K HUM OT Ha3eMHHX cTanuuil, Uto6u Hab6Ji0-
JleHHs] C Pa3HBIX CTaHUHMI GBLIH CHHXPOHHEIMW, Ha «CeOf€3HYeCKUX» CIyT-
HHKaX yCTaHaB/MBAIOT CHEUHANbHbIE HMUYJbCHLIE JaMIbl, AAOWHE OYeis
SIPKHE BCHHILIKH. JTH BCOHIUKH (UKCHPYIOT OTOKaMephl BCeX CTaHUMI,
3aHHMAIOLIMUXCA CIYTHUKOBOM TPHAHCyJsiLHeil.

Tpu Ha3eMHOH TPHAHTYIAUUH CTOPOIH TPEYTOJbHUKOB, KaK IPaBUJIO,
pasibl 20—30 KM. B «kOCMUueCKOH» TPHAHTYJISILIOHHON CETH TpeyroJb-
HHKH B JECATKH M COTHH Da3 KPyIHeE, YTO PEe3KO COKpallaeT MPOMeXy-
TOYHBIe 3Tanmel H3MepeHHil. IIpexkHUN MeTON rORMJCH TOJNBKO IS CYLIH.
Jasi cnyTHUKOBOM TPHAHTYJALMM JaXe OKEaHH He SBJAIOTCH HEnpeolo-
JHUMBIM TpPENsTCTBHEM — CNYTHHK MOXeT OJHOBPEMEHHO HaGaiofaTbes C
Pa3HbIX KOHTHHeHTOB, HanpuMep u3 Espons n u3 AMepukn.

CnyTHHKOBas TPHAHTYJsUMs BO3HHKJA COBCEM HenaBHO — B 1963 r.
Ho 310 «anTa» KocMoHaBTHKH nojaer Gosbluiie HafexaH. Hesno He ToMb«
KO B yTOYHeHHH ¢opMB 3eMJH, B cOCTaBjJeHnd Bce Gosee H Ccree TO4Y-
HbHIX KapT, 4TO, KOHEYHO, OYeHb BaXXHO AJA NPAKTHYECKOH, MPOMSEOACT-
BEHHOM JesiTebHOCTH YesaoBeka. C MOMOIIbIO CIIyTHHKOB MOXHO Y3HaTh,
KaK M3MeHsieTCd Haila NJaHeTa BO BpeMeHH, KaK IBHXYTCS MaTepHKi,
KaK MeJJIeHHO nepepacnpelelIioTC Macchl B TBEPAOM Teje 3eMJH, —
CJI0BOM, KaK «[BbIUHT» H «XKHBET» Hawa naanera. M wactb stux 3ajau
YCremHo peliaeTcs yxe Cerojmns.
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Muororpantas 3emns

Tocne BCEro, YTo roOBOPHIOCH 06 OTHOCHTCALHON TJIAjJKOCTH 3eMJH, O
6oJbILOM CXOJACTBE ee ¢ mWapoM, chepoHaOM, TPEXOCHHIM 3JJIHNICOMAOM H,
HAKOHel, reouioM, — QUrypaMn rIafKHMH, XOTSl, KOHEUHO, H/easid3Hpo-
BaHHBHIMH, Pa3roBop 06 yrJoBaTOCTH 3EMJH MOXET MOKa3aTbCsA CTpaH-
HBIM.

Mex1y TeMm, Kak H BcfiKas BepHas MEes, MHCJIb O MHOTOrPaHHOC-
TH 3eM/JH BHCKashBaslach yxe HaaBHo, ewle I[Indaropom, IlnatoHom u
ApYyruMH ApeBHMMH ¢unocodpamu. Bo BreTHame H gpyrux Mecrax 3emn+
HafleHn CTPAHHHE NPeAMEeThl, CO3NaHHBie 32 HECKONbKO BEKOB [0 HA-
wei 3pul. OHH nNpencTaBisIOT COGOH MUOTOTPAHHMKH, B BEPLUIHHAX KO-
TOPHX yKpenJeH MajeHbKHe IIapHkd, Ha3nauenue 3THX HaXOHOK He-
H3BECTHO, HO KOe-KTO H3 CMeJIO MBIC/AALINX YUeHLIX, CKJIOHEH CYHTaTh HX
CTH/IM30BAHHLIMH MO/e/IAMH Haillell NIaHeTH.

INosxe MOeH O MHOrOrpaHHOCTH 3eMJH BhicKasmBaad MHorue. Cpe-
i HHX B HOBOe BpeMs ClelyeT ymoMsHyTh reojora BoMoHa, MareMa-
tuka Ilyankape, kpucrainorpada Illadpanosckoro. HasecTHwl comert-
cknit reosor B. JI. JInukos nosaran, wTo HewOTOpas yrJaoBaToCTb 3eMJH
€CcTb De3ysbTaT ee [JHTeNbHOM 3BOJIOUHH. Kak CYHTAOT GOJIBIUMHCTBO
COBPEeMEHHbIX YyYeHHX, 3eMJs H ApyTHe NIJaueTsl Koraa-to chopMHpoBa-
JIHCb M3 OIDOMHOrO ra3oBO-IIhJEBOro o6/axa, okpy:asuero Cosuie.
EcrecTBeHHO, YTO NMepBHYHAsi, TONbKO YTO CKOHWJEHCHpOBaBLIAsics 3eMas
He MorJja ObITh aGCOJIOTHO Kpyrnoil M riaakodt. Ieoun ¢opmuposasnci,
«yTpsicasicby, HAa NPOTSKEHHH MH.IJIHapAOB JeT. B 3TOM mpoilecce yuyacr-
BOBaJIM HE TOJIBKO IPaBHTAILHOHHBIE CHJbl camoii 3eman. Ha dopmupy:o-
wmyiocs nnawety BoafeiicrBoBaau CouHle, pa3Phe IJIAaHETH, BO3MOMXHO
naxe ofluee rpaBHTalMoHHOe mMose I'alakTHKH. A Tak Kak 3eMJs CKaa-
IEIBAJach H3 PA3JHYHHIX KPHCTAJJIHYECKHX MOPOA, TO H caMa OHa mocTe-
neHHo npuoGperana GopMy HCIOJHHCKOrO CJIOKHOrO KpHCTalsa,

PasyMeercs, Hallly NJaHeTy B LeJIOM HeJh3s PaccMaTPHBATh Kak MoO-
HOKPHCTa/1J1 — OXHOPOMHKIN KPHCTA/JIHUeCKHit MHororpanuuk. Ho mno-
BePXHOCTb 3eMJIH, KaK H MOBEPXHOCTb KPHCTANHYECKOro Tesa, MO-BHIH-
MoMy ¢opMHpOBasach N0 NPHHUMIY MHHHMyMa HOBEPXHOCTEH 3SHEpruH.
B HTOre reoMa H CerogHs HeceT Ha ceGe HEKOTODHE YePTHl CJNOKHOTO
MHOTOrpaHHHKa.

3Ty nocTeneHHO CKJaALBAIOILYIOCH B BeKax rHnoresy ocoGeHHO yc-
HellHO Pa3BHJ B JABAaAIATHX rojax TEKYIIero BeKa COBETCKHI reoJor
C. H. Kucanuun, Crapasce mofo6parbh TakMe MHOTOTPaHHHKH, KOTODHIE
Gosbllle BCero moxojunu Oul Ha reoJjiornyeckue nerann 3emau, Kucaw-
ILIH HM3rOTOBHA COpPoK Mojesned. Ilo ero wmienuio, npumepuo 400—
500 maH. JeT Ha3aj reoctepa, COCTOABINAs B OCHOBHOM H3 623a/bTOB H
JI0 3TOro uMeBLIas popMy AoJeKasapa (MHOTOTDaHHHK W3 IBeHalUaTH 0s-
THYTOJILHHKOB), NpHOOpesa TaKke YepThl HKocadApa (MHOrOTpaHHHK M3
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ABaJuaTH TPeyroJbHHKOB). CoBMellCHHe 3THX [ABYX MHOTOTPaHHHKOB Ha-
n6osce NOJHO OTBeuaeT BaiKHEHILHM TeOJIOTHYECKHM (X2 H He TOJbKO
Te0JIOTHYeCKHM) OCOGEHHOCTSIM ceroHsiuHeil 3eMitH.

YnoMmsHyThle Bbillle cOPOK Mojeseil KHcaMLbIHA He TOJBKO OTpaKa-
10T NOCTEeNeHHYI0 3BOJIOLHIO MHOrorpanHoi 3eman. CospeMeHHble pe6pa H
BepPLIHHBl  (y3Jbl) 3eMHOrO MHOTOrpaHHMKa, KaK 3aMeTHJl BMepBbIE
C. W. Kucanubg, yKasbiBaloT Ha MeCTOHaXox JeHHe HedTH, aaMasos, yr-
A5, Ta30B M MHOCHX APYrHX noJesHolx Mckonaemux. Eme B 1928 r. ou
yka3aa Ha Tepputopun CCCP 12 aamMa30HOCHHIX LEHTPOB, H3 KOTOPHIX
MHOTHe OTKpHITH. Pe6pa M BeplIMHBI 3eMHOrOo MHOrOrpaHHHKa Oka-
3aJICh TEM «CHJIOBBIM KapKacoM», B KOTOpDOM HaHbojee CHJAbHO Mpo-
ABASIOTCA  SilepreTHuecKHe  BO3MOxxHoctd  3eman.  Hcecaenosanus
C. U. Kucanubina B cBoe BpeMs Gbitu mopzepxkansl B. M. Jlenunubim,
®. 3. JIzepxkunckuM, B. B. KyiiGumeBsiM U JpyrUMH BHIHBIMH COBeT-
CKHMH JesiTeNAMH. «DTO OblJl YAHBHTENbHHIH YesJOBeK, — BCNOMHHAeT O
C. U. Kucauupine akan. H. B. Beaos . — Oaun u3 Tex Jiojell, KOTophie
YCKOPSIOT Hallle TPOHHKHOBEHHe 32 I'DaHULbI HeBEJOMOro, CIOCOGCTBYIOT
NOUCKY HOBbIX myTeit B Hayke», Pa6ornl C. M. Kucanubina 6uin ycnen-
HO NPOJOJIKEHbl COBETCKHMH #CC/eL0BaTeJsAMH — JeHCTBHTebHHIMH YJe-
namMu Tleorpadmueckoro o6Gmectda CCCP — H. ®. TonuaposhM,
B. C. MopososbiM B B. A. MakaposuiM. To, 9T0 MM ynanoCh OTKPHITh,
MOHUCTHHE MOPA3HTENbHO M 3aC]y/KHBAeT CaMOro MPHCTAaJbHOTO BHHMas
HHS YHTaTeNs.

IMoutn Bce CKOMbKO-HHGYIp NPHMeyaTeNbHblE B IEOJOTHYECKOM OT-
HOIUEHHH pafiOHbl 3eMJH NMpPHYpOYeHH K MOJHTOHAJbHON MOBEPXHOCTHOMN
semnoit cetd. Tak, ¢ OZXHMM H3 y3/0B COBNaJalOT 3ajieXXH TIOMEHCKOI
redptH. B 3anagroit Adpuke (['aGon) HeNaBHO OTKDBITH eCTeCTBEHHHIH
aTOMHHI peakTop, KOTOpHi neficTsoBan 1,7 Mapa. Jer Hasanx. B pe3yub-
TaTe CJAy4aHHOrO COueTaHHsi OGCTOATENbCTB KOHIEHTpauus ypaHna-235
JIOCTHT/Ia 3/eCh KPHTHYECKOTO ypOBH#, H Hauajacb (Ge3 BCAKOro yeno-
BeyeCKOro BMelllaTesbCTBA) HeMHasi siAepHasi peakuHs. B HeKOTOpHIX y3-
Jlax HaXOJISTC UEHTPH 3apOXK/JSHWS YParaHoB H MHpPOBHE LEHTPH
3KCTpeMaJbHOr0 aTMocthepHOro naBJsewHs. KcTaTH, NpeHMYINECTBEHHbIE
HanpaBJieHUs] MOCTOSIHHBIX BETPOB CORMAJAlOT ¢ peGpPaMM MHOIOTPaHHOM
cucteMbl. CTOHT JIM FOBOPHTH, YTO C TOH Me cucfeMOll CBs3aHbI OKeaHH-
YecKHe XpeGThl M JHHHH Da3/IOMOB 3eMHOMH KOPbI?

C KOCMHMYECKHX BHICOT XOpOIUO BHAHHI TIJ0GaJibHble I'€0JIOTHYEeCKHE
cTpykType. He Mynapeno, uro kocmonasT B. H. CesacTbsinoB yTouHMA
«CBEPXy» PachoJIoXeHHe YPasbCKOM CKNAf4aTOH CTPaHBl W THTAHTCKOrO
pasnoma Mapokko—Ilakucran. B yTouHeHHOM BHAe HUX pacnosoxKeHue
coBnajo ¢ pe6paMH HKoca’apa. B HEKOTOpPHIX y3JaX CHCTEMH H3 KOCMO»

8‘ H. B. Benos. 3emas — kpucraan? — «HMssectus» or 8 wmapra
1982 r.
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ca 3aMeueHH CBOEOOPa3Hbie KOJbLEBble [EO0JIOTHUECKHE CTPYKTYpHl AHJ-
METPOM B COTHH KHJIOMETPOB.

Tak Kak B LEHTPaX HEKOTOPHIX TpaHCH 3eMHOr0 MHOTOTPAHHHK:
pacnosaraloTCA TeOXHMHYECKHE H OHOXHMHWIECKHE TPOBHHLHH, HC YAH-
BHTE/bHO, UTO «CHJIOBOH KapKac» 3emad BausieT W Ha GHocoepy. B ox-
HHX MeCTax B MOYBAX He XBaTaeT TeX HJIM MHBIX EMEHTOB, B APYTHX Ma-
CTax OTMeYaerci MX H300H/IHe, MOITOMY MHOCHE Y3Jbl CHCTEMBl CTaJH
LUEeHTPaMH BO3HHKHOBEHHS Da3/HYHBIX BHIAOB pacTeHuii. B psme yanos
OTMEYaIoTCA aHOMAJIHH He TOJNbKO PACTHTENBbHOr0, HO M XKHBOTHOIO MHPA.
Takoso, nanpumep, o3epo Baiikas, Tpu uersepTH OGHTaTeselt KOTOPOro
(pacTeHnss W XHBOTHBE) He BCTPeualoTCsi GoJiblie HH B OLHOM pafioHe
NlaHeTsl 3aMeyeHO, YTO [VIaBHeflllHe MeCTa 3UMOBKH NTHI, COBIAfaloOT
C APYTMMH y3JaMH CHCTeMH. JII0GONMBITHO, Yr0 HEKOTOPLIE Y3.bl CHCTEML!
Jexar B Bepmyackom Tpeyroabunke u Mope Ibasosia (Bocrounee Slmo-
HHH).

CronT 0c060 OTMETHTb, YTO HA NPOTAXKEHHM HCTODHH 3eMJH y3.bl
€e «KapKaca» W SHepreTHYeCKH He OCTaloTcsl Hen3MeHHbIMH, OHH TO cTa-
HOBATCA aKTHBHBIMH, TO BPEMEHHO «3aTyXaioT>.

Bcesa aTa yaHBHTeNbHAs «XKH3HbY 3€MHOrO «KpUCTa/Ia» He MOXET He
CKa3hlBaThCHl Ha HCTOPDHH H PA3BHTHH KyJbTypui ue;oseyecTBa. Counasp-
HO-9KOHOMHYECKHe INpPHYHHB, IBHXKYLIHE 3BOIOLMIO YeslOBeyeckoro o6-
11eCTBa, He HCKJIOYaloT, KOHeYHO, BJHAHHA HA JuoXefdl reorpadHyecKoil
cpeibl U ee H3MeHeHufi. M3yyas pasiHunbie CCOGEHHOCTH MHOTOTPAHHOM
3eMuH, cCoBeTCKHe HCC/IeIOBATeNH MPHUILIH K EBHBOLY, YTO MHOTHE ApeB-
HHE OYarH KyJbTYpH JexaT B y3Jax cHcremul. TakoBbl, HanpuMmep, Eru-
net, Moxennxko-Japo, Cesepnas Monroaus, Hpaanaus, ocrpos ITacxw,
Iepy u Muorue, muorue Apyrue paitonsl 3emsin. Cpeau Hux u Kues —
MaTepb rOpoJ0B PYCCKHX, — MHOTO BeKOB YyKpallalowuit Hawy Poauny.

TpynHo, KOHeUHO, CerofHs yKa3ath, KaKOH HMEHHO NMPHPOLHBLIA Me-
XaHH3M, KaKHe (H3HUeCKHe MO/ H KaK HMeHHO CTHMYJIHPOBAJH BO3HHK-
HOBEHHe KYJbTyp. T0 — Aeso OYAYyLIEro, M 37eCb HCCaef0BaTe/NAM Mpen-
CTOHT OrpoMHasi pa6ora'. HeBosbHO mpHXOZHT Ha yM aHajorus ¢ 6HO-
aKTHBHBIMH TOYKAMH UYe/JOBeKa, JKHBOTHLiX H pacTeHHil, KOTopue
HCIOJb3YIOTCS B AKYMYHKTYpe H KOTOpHIE, HECOMIHCHIIO, CJyXKaT 3Hepre-
THYeCKOH HH(POPMALHOHHOH OCHOBOH BCAKOrO OPraHH3Ma.

ABTOpH yKa3aHHON B CHOCKE CTATbH MPEAIIOJIOXKHJH, YTO BHYTPEH-
Hee sIIpO HallleH MJaHeTHl — PACTYUIHA KPHCTaL1 B dopMe N0IeKa’apa,
CBOMM POCTOM HaBOLSAILIHA Ty e CHMMETPHI) B 060/04KaX 3eMJH, B TOM
yucsae M B 3eMHOll Kope. ITo rumote3e conercxoro Husnka C. M. Bparun-
CKOTrO MEXAY SIZPOM 3eMJH H BHCLIHHMH ee 000J0YKAMH CYIIeCTBYIOT
KOHBEKTH3HBIE TOKH, KOTOpHe OGYC/AOB/IHBAIGT BO3HHKHOBEHHE MAarHMT-

TonuapoB H., Makapos B., Moposos B. B ayuax kpucramia 3eM-
au. — «TexHuka Mosomexu», 1981, Ne 1, c. 40—45.
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HOro moss 3eMJH. DTH TOKH PacXOAsTCS OT PacTyIEero LEHTPaJbHOro
FeOKpHCTa/a MO pajHycaM H B KOHEYHOM cueTe BHIXOAST HA NOBepx-
HOCTb B BHJeE Y3/IOB «CHJICBOrO KapKacas. Bueipsisich B 3eMHYIO KOpY 1O
peGpaM HO#eKasApa, BelleCTBO TIYGHH CROCOOCTBYeT MPeoGpa3oBaHHIO
BePTHKA/bHBIX JaBJeHHfI B TOPH3OHTA/bHBIE MepeMellleHHst GJIOKOB KOpHI.

Creayer no6GaBHTb, UYTO CJeAB NOBEPXHOCTHOH MOJHIOHAJbHO
CTPYKTYpH 3aMeueHbnl Ha JlyHe, Mapce H HEKOTOpHIX JAPYTHX HeGecHHIX
Tesnax. He HCK/I0OYeHO, YTO «MHOTOIPaHHOCTEY MPORBJASAETCA H B 3Be3JHOM
MHpe — cyAs no HeXaBHMM xaHHbM (1979 r.), MerarajsakTHka HMeeT
SIYEHCTOe CTPOEeHHe, a No pe6pam «siueeK» KOHLeHTpupyercs 1o 70 %'
Maccel BCeX raJjakTuk. MomxeT OuTh, KaxAuli oGbekT Bcesennoft mpex-
cTaBjsieT coGOM 3SHepreTHUeCKHil y3es, a COeAHHSIOUHE HX JHHHH —
SHepreTHYeCKHe KaHabl? Kak HH OTHOCHTBCS K TaKHM TOJIOBOKDPYKHTEbe
HbIM H/esiM, SICHO OJHO, UTO MBI, JIeTH 3€MNH, eille OUeHb TIOXO 3HaeM
CBOIO MJIaHeTy, ee BJHMSHHE HA HAC H HAa HCTOPHYECKYI0 XKH3Hb BCETO 4e-
JIOBEYECTBA.



HAWA NOABMIKHAA
MAAHETA

Cronb e NOABMXKHBIA, Kak pa-
AY>KHbIHA WAap, HaAYTbIA AbIXaHH-
em pebeHka M3 ManeHbKO#H Kan-
nm O6bLIKHOBEHHOM BOABLI W ny-
UleHHbIM neTaTb MO BO3AYyXy B
Becenbix nyuyax ConHua, 3emHo
Wap HOCUTCA B MPOCTPAHCTBE,
fABNAACL HACTOAWEN MrpyLIKoOM
KOCMHUYECKMX CMN, YBNeKalowmx
ero, noao6HO BUXPIO, B HeObBb-
ATHble NpcTopsl Hebec.

Kamunn ®@nammapuoH

TpuHaguath ABMIKEHWH 3emnu

[Mpexie ueM moApo6HO paccMOTpPeTb Te ABHIKCHHS Hallell MJaHEeThl, KO-
TOpbIe MMEIOT HEeNOCpeJCTBEHHOe OTHOUIeHHE K €€ HelpaM, NpeicTaBHM
0611yi0 KapTHHY O4YeHDb CJOKHO ABHXylleHica 3eman. Hekotopuie u3 atix
JBHXKeHHH ObICTPl H 3aMeTHbl, JApyrHe, Hao60pOT, NMOYTH HEOULYTHMO
MeaneHHbl, X COBOKyNHOCTb AeMOHCTPIPYET Ha npliMepe 3eMJH Ty Beu-
HYI0 H3MCHYHMBOCTb, KOTOpasi CBOHCTBEHHAa BCEMY MHPO3NAaHHIO H §B-
asercs o6WHMM cBoficTBOM MaTepud. [saBrofi cusoi, ompejeasiouief,
BCe 3TH ABHIKEHHS, CJyXHT TPABHTAILHS —- MPHTsZKeHHe 3eMJH APYTHMH
TeJaMH KocMoca.

TpyaHO MOBEpHTb, YTO TaKOe OTPOMHOE TCJIO, KaK 3eMHOif WIap, Be-
camuii 6 000 000 000 000 000 000 000 ToHH, OJHOBPEMEHHO YyyacTByeT B
caMBIX Pa3HOOGpa3HbIX ABHKeHHsX. OJQHAKO CylIeCTBOBaHHe STHX JBHU-
JKeHHI TBepPAO YCTAaHOBJIEHO COBPeMeHHOH Hayxoil. lBa ABHXeHHS
3eMJIH H3BECTHH C JaBHHX BpeMeH — 3TO BpalileHHe BOKPYTr cOGCTBEHHOIl
ocu H ofpauienHe okosio CouHua.

M3BecrHo HeMaso JOKasaTelbCTB BpalteHuss 3emun. Hampumep,
eC/H C BbICOKOH GalIHH GPOCHTb KaMeHb, TO DIPH MaJeHHH OH OTKJOHHT-
cs K BOCTOKY, T. € B TOM e HamlpaBJIeHHH, B KOTOpOM Bpailaerc 3em-
as (c 3amaja Ha BOCTOK). Bbi3BaHO 3TO TeM, YTO KaMeHb, HaX0IfAChb HA
BepuIHHe OallHH, AaJbllle OTCTOHT OT OCH BpallleHHs 3eMJH H, CJel10BA-
TesbHO, 06/1ajaeT GoJbluelt JHHeHHOR CKOPOCTbIO, YeM TOYKH y OCHOBA-
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uns GawHu. BpolleHnEl KaMeHb CTPEMITCS NO HileplHH COXPaHHTb CBO:O
MPEKHIOI0 CKOPOCTb, NO3TOMY OOTOHSIET ABMIKYiUHECs MeMJcHHee TOYKH
8eMHOH NOBEPXHOCTH.

Bpautennem 3eman 0O6yCJOBJEHb CIUDOCHYTOCTb €e, pa3MblBaHHE
npaBux Gepercs pek B CeBepHOM MoJyllapHH 3eMJH H JeBbix — B 10x-
HOM, OTKJIOHEHHEe BETPOB MPH NPHOGIH)KEHHH HX K 3KBaTOPy H MHOrue
ApyrHe SIBNEHHS.

Ha Bpauesnn 3eMJH OTpaxaioTcs nepemeleHHe BO3AYWHHIX Macc B
aTtmocdepe, NBHXKEHHe BOABI B peKaxX, KoucOauus TeMIepaTypbl MOYBHI,
HAKOHell, Ce30HHbIe H3MEHEHHSI PACTHTEIbHOrO 1I0KPOBA 3eMJH, jlesast ero
cJlerka MOPbIBHCTHIM, HEPaBHOMEPHBIM.

Bce nBHXeHHs B npHPOZe B TOH HAH HIOI CTENeHH HepaBHOMEpHDI
Hanpumep, asumxenue 3eman Bokpyr Conmnua. OHo coBepiuaercs no 3J-
auncy. Korna 3eMas npoxoauT yepes nepureawii — 6anxafimyio k Conn-
Iy TOUKY CcBOeil opGHTHl, HAc orTAenstoT oT CoJHua nmouTH 147 MJAH. KH-
JacMetpo. Uepe3d mosroma pacctosinde oT 3emau 10 ColHLA CTaHOBHT-
csi 6H3KMM K 152 MJH. KHJIOMETDOB.

CxopocTh ABHKeHHsi 3eMsH Bce BpeMsi Mensercd. B6auan Coanna
OHa YBeJHUHBAeTCH, € YyJajJieHHeM OT Hel'0 — yMeHbllaeTcs. B cpea-
HeM Xe 3eMmas JIeTHT no cBoefi opGute B 36 pa3 GricTpee myan — 30 Ky
B cekyuay. Ho aTa ckopocTh KaxeTcsi OrpOMHOH JHIIb MO 3eMHBIM Me-
pam paccrosiuuii. Ecin 6Bl MBI MOIJIH OTKYAA-TO H3BHe ¢ GOJbLIOro pac-
CTOSIHHSA CJeIHTh Sa OPGHTANbHBIM [BHIKEHHEM 3€MHOTO lIapa, OH Mo-
Kasancs 6bl HaM 6onee MeMIHTENpHBIM, YeM Yepemaxa: 3a OJHH vac
SCMHOA Wap MPOXOZHT MyThb, B A€BATb Pa3 NPEBHILIAIOIKI ero AHaMeTp,
MeXJy TeM KaK uepenaxa 3a 1 yac nmokpeiBaeT PacCTosiHHe, paBHOe He-
CKOJIbKHM JeCATKaM ee MONepPEeUYHHKOB.

3eMHOM IIap 4aCTO CPaBHHBAIOT C BOJMMKOM. TaKoe cpaBHeHHE HMe-
er Gosee rayGokHil cMbica, yeM KamkerTcsd. ITompoGyiiTe pacKpyTHTb BoJ-
YOK, a MOTOM CJlerKa TOJKHYTb er0 OCb — OHA HaYHeT ONMHCHIBAaTb KOHYC,
IpPHYEM CO CKOPOCTBIO, 3HAUHTEJbHO MeHbllelfi CKOPOCTH BpauleHHsi BOJ-
ka (puc. 9). dro nBHKeHHe Ha3biBaeTcs npeueccHeir, OHO CBOHCTBEHHO
H 3eMHOMy Iapy, fiBJAfCb €0 TPETbHM JABHXEHHEM B KOCMH-
4eCKOM NMPOCTPaHCTBe.

Yro e «TOJIKAaeT» 3eMHYIO OCb, YTO NMOPOXKAaeT MPEUecCHIO 3eMHO-
ro wapa? kssectno, uTo 3eMas CRIIOCHYTa y TOJIOCOB, a 3eMHas OCh
HaKJOHEHAa K MJIOCKOCTAM KaK 3eMHOMH, Tak H JyHHO# op6HThl. CoaHle H
JlyHa nNpHTArHBAIOT 3KBATOPHAJbHBIE BHINYKJAOCTH 3eMaH (y MOJIOCOB
Beb OHa cnaiocHyta). OHH CTPeMATCS <«BBHINPAMHTb® 3eMJI0, «TOJXK-
HYTb» €e OCb Tax, yTo6bl OHa CTaNa NepNeHAHKYMAPHOH K MJCCKOCTAM
ayHHO# M 3eMHOH op6uT. Ho 3T0 MM He ynaerca. 3emas spaugaetcs
BOKPYT CBOeil ocH. B pe3ysbrare BpauieHHs 3eMJH H «BLINpAMJsIOLIe-
ro» pmefictBus JIynst u CoJsHuIa BO3HHKAeT NpelecCcHs — MelJieHHOe, KO-
Hycoo6pasHoe ABHXKeHHe 3eMHOH ocH. IlepHON mpeuecCHH OueHb BeJHK.
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Puc. 9
Mpeueccnonrce  psuwkenue
3emMHun ocn PP’

Puc. 10

MpeueccuoHHoe  aBHKeHMe
HebecHoro nontoca (Cesep-
HOro nontoca mupa).

N
MMrocxcemy
opbumuvt 3emau [

I
O'rpnuarenbﬂme YHCAA OTHOCATCH /
K TNpPOLJIBIM 3M0XaM, TMNOJOXH- ’
TeJbHble — K GyAYyLIHM P

3eMHasi OCb CHOBa NPHMeT TenepeliHee CBOe HanpaBJeHHEe TOJbKO yepes
26 Tteicsy Jger. M3-3a npemeccHH MeHsieTcs NoOJOXKeHHe He6ecHOro mo-
Jloca — TOH TOYKH, BOKDYr KOTOpOf, Kak HaM KaxeTcs, NPOHCXOIHT
CYTOUHOe BpallleHHe 3Be3ll. B HacTosilllee BpeMsi HeGecHBII moJioc GJiH-
30k k IloasipHo#t 3Besse — B 3Ty 06/1aCTb MHPOBOFO NPOCTPaHCTBA Ha-
npaBseHa 3eMHasg ock (pHc, 10). 3a 2700 ner xo H. 3. poin [TonsipHoit
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3BC3Abl BBINOJHAJAA Apyrasi 3se3fia — Asbda [IpakoHa, o 4eM 3amucatio
B APeBHHX KHTAHCKHMX JieTonmucsix BpeMeH umnepartopa [oanr-Tu. B eru-
NeTCKUX MHpaMHJAax TOH SMOXH OGHAapYMeHbl rajleped, MPOPHITHE MOX
yraom 27° k ropusonTy. MIMeHHO Ha TaKo# BbIcOTe TOrJa H BHAHENach
B Erunte Aabda [pakoHa, sydn KOTOPOH NMPOHHKAJNM B 3TH rajiepem.

Csolo poJb ykasarteasi ceBepa cospeMennasi IlossipHas 3Be3na co-
xpaHut npuMepHo po 3500-ro roma. B 10000-M roay moaioc Mmupa mo-
poiger K 3se3fie JleHe6 — rnaBHOH B co3Besauu JleGeasi, a B 13 600-M
roAy MOJISIPHOH CTaHeT OJHA M3 sipyaifIIMx 3Be3n HeGa — Bera, xoropas,
KCTaTH, y2Ke BHIMOJIHAJNA 3Ty Poab AJs HAUIMX OTJa/eHHBX MpeAKOB
okosio 13 000 ner Hasan. Hacraner BpeMs, KOria BCJeACTBHe NMpeLecCHH
HCue3HeT C eBpormejickoro He6a sipkuit CHpHyc H, Ha0GOpOT, CTaHeT IO-
CTYNHBIM 1151 HaGmofenHs cospe3nne IOxuoro Kpecra.

IToBTopHTCs aM, oaHako, uepe3 26 000 ner Ta kapTHHA Heba, KOTO-
pylo Mbl HHHe HabaionaemM? Ha stor Bompoc HaZo maTe OTpHUATeNbHbIH
otBer. Kak Her B mpHpoJe HAea/]bHO PAaBHOMEPHOrO NBHIKEHHS, TaK HeT
B Hell M aGCcosOTHO TouHoro noeTopeHusi. CTporo rosops, Bce B Mupe
HEMoBTOPHMO, H BCA TpPHpPOZA B CBOeM GeCKOHEYHOM [ABHXKEHHH NMpPOXO-
JHT TOJIbKO Yepe3 HOBble CTaHH Pa3BHTHS.

UYepes 26 000 seT 3Be3xbl, HEMpepHIBHO ABHIKYILHECS B MHPOBOM
NPOCTPAHCTBE, CMECTATCS H BHA CO3Be3AMH CTaHeT HeMHoro HMHHM. Cmyc-
TSl HECKOJbKO AeCATKOB 060pOTOB HeGeCHBIH MOJIOC BCTPETHT 3Be3AH,
KoTopble ceffuac Kak GyATO BOBCe He MpeTeHAYIOT Ha poab [loaspHok
3Be3/bl.

Jlyna BbI3BIBaeT elle OfHO, FOPasfo MeHee 3HAYHTEJbHOE W ETB e p-
Toe ABmxkenHe 3emad. Ecan gaxe ocTaHOBHTb MpeleccHIo, 3eMHas OCh
He ocraHeTcsi HenoaBmxHOH. H3-3a BoaaeiictBus JIyHH Ha pasiHuHble
TOYKH 3eMHOr0 3JJHIICOHAA 3eMHasi OChb ONMHCHIBAT MaJIEHbKHH KOHYC C
nepuogoM B 18,6 roma. Bnarogaps 3TOMY HABHIKEHHIO, Ha3biBaeMOMY
HyTaumel, He6eCHBI moJsoc BHluepuHBaeT Ha ¢oHe 3BesgHoro Heb6a Kpo-
IIeYHbI 3JJHIC, Y KOTOPOro HanbosblMit Auamerp 6aH30K K 18 cekyH-
JlaM 1yrH, a HaMMeHBIUHH COCTaBJseT OKOMO 14 ceKyHI.

DaKTHYECKH TnpeleccHss 1 HyTauHs NMPOHCXOAAT OXHOBPEMEHHO, TMO-
3TOMYy HeGeCHBI TMOJIOC CTPAHCTBYeT CPEAH 3Be3l MO CJO0MKHOH, H3BHIH-
CTOif KpHBOH.

Bo Bcex yueGHMKax reorpadHH NOAYEPKHBAeTCs, YTO HAKJIOH OCH
3eMsiM K TJIOCKOCTH ee OPGHMTHI BCerja OCTaeTCsi HeH3MeHHBIM, ITo lie
coBceM TOYHO. 3eMJisl, XOTA H KpailHe MeJJIeHHO, BCE JKe <«IIOKauHBaeT-
csi», U HaKJOH 3eMHOH OCH c/erka HaMeHsiercs, BrpoueM, aTo —nsToe
ABHKeHHe 3eMJaH MajgooimlytHMo. Pasmax kosne6Ganuii 3eMHOH OCH He
npesbiltaer 1° 37, a 3a rofl HakK/JOH OCH B CpelHeM H3MeHseTcs He Go-
Jee yeM Ha moJceKyHan. He ocraercs HensmenHo#t H dopMma 3eMHOH oOp-
6utel. Ee saaunc craHoBHTCs TO GoJiee, TO MeHee BHITAHYTHM. B 3ToM
3aKJIOYaeTCs I € C T O e JBHXKEHHe 3eMHOTO IIapa.
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Tpsamas, coemnHsiomas GMHKaHIIYIO H HanGONee OTHAJEHHYIO OT
ConHua TOUKH OPOGHTH 3eMJH, HasblBaeTcs JHHHel ancHA B ee
Me1JIeHHOM TOBOPOTe BhIpaikaeTcst ce AbM O e aBHKeHue 3emun. Ms-3a
3TOr0 CPOKHM NPOXOXKJeHHS 3eMJH 4Yepe3 TMepHrelHH HEOJHHAKOBHI.
B Hacrosyio anoxy MakcHMambHoe cGanikende CouHua H 3eMau npu-
xonuTca Ha 3 snBaps. 3a 4000 Jer mo Hamed 3pul 3eMiIs Mpoxoauna
uepe3 mnepuremHii 21 ceHTs6ps. ITO CHOBAa TOBTOPHTCS JIHIIL B
17 000 rony.

Bce uamenenHs 3eMHOfi OpGHTH, a TaKXe NOJIOMEHHS 3eMHON oOcH
BbI3BaHBl NMPHTSXKeHHeM He Toabko CosHua H JIyHBI, HO H NJIaHeT, I7aB-
HHIM o6Gpa3om HauGosiee KpymHbiX. Beipaxenue «JIyna oGpaiulaetcs BO-
Kpyr 3emsu» He coBceM Toyno, Ieno B ToM, uTo 3emis NPHUTATHBAET
Jlyny, a Jlyna 3emmo, nostoMy 06a Teia ABHKYTCA BOKpYr obLiero
ueHTpa TaxecTH. Ecmu 6bl Maccesl JIyHBl B 3eMJaH GBLIM OJHHAKOBHI, TO
9TOT LEHTP HaxoAuJacs OBl NOcepeHHe MeXJAy HHMH H 06a HeGeCHHIX
TeJa o6palllajHch OBl BOKDYr Hero mo onHoi op6ute. Ha camom nene
Jlyna B 81 pas serue 3eMiH, H LEHTp TAKECTH cHCTeMbl 3emas — JIyna
B 81 pas Gmmxke K 3emie, uem K JlyHe. OH oTCTOMT Ha 4664 KM OT
ueHTpa 3eMaH B CTOPOHY JIyHBI, T.e, HaXOAUTCS BHYTPH 3eMJIH NOUYTH
B 1700 kM oT ee noBepxHOoCTH. BOT BOKDYr 3TO# TOYKH H NPOHCXOIHT
BoCbMoe gBHiKeHHe 3emaH. Biarogaps emy Mel To npuGaHKaeMcd
K CosHuy, TO yAaisieMcsl OT Hero, Yto BHI3BIBAaeT, NMPaBla OYeHb He3Ha-
YuTe/IbHEE, M3MeHEHHs BHIHMOTO MNONEpPeYHHKa Hallero JHEBHOro CBC-
THJIA.

Ecnu 681 Bokpyr CodHua o6pamanacs ToNbKo 3eMJH, 06a Telia OMNH-
chiBaJH OBl 3JUIHICH BOKPYT OGIIEr0 HENMOABHIKHOIO LEHTPa TSKECTH.
Opnako B HeHCTBHTENbHOCTH mpHTsKeHHe COJIHLA ADYTHMH NJaHeTaMH
3acTaB/sieT 3TOT LEHTP ABHraTbCsl MO OYeHb CJAOMHOM KpHBOM. SIcHo,
YTO €ro ABHXKEHHe OTpaxaercsi H Ha 3eMJe, NOPOXKAas ellle OJHO —
peBsTOe ee aBHxende, Hakonel, cama 3emass BecbMa UYTKO pearH-
PYeT Ha NpHTAXKeHHe APYrux muaher CoaneyHoif cHcreMbl. Mx ofuee
BO3JeHCTBHe OTK/IOHSeT 3eMJi0 OT ee NPOCTOr0 SJJIHNTHYECKOTO MNyTH
Bokpyr CosHlIla M BbI3HIBaeT BCe Te HENMPABHJIBLHOCTH B OPOGHTANbLHOM
IBHIKEHHH 3eMJIH, KOTOpPble aCTPDOHOMB HasbiBAalOT BO3MYILleHHAMH. [IBH-
HeHHe 3eMsH moa AefCTBHEM NPHTAMKEHHs IJaHeT fABJAeTCs ee A e C H-
TH M [BHMKeHHeM,

VYike [aBHO yCTaHOBJIEHO, YTO 3Be3bl, KOrJAa-TO CYHTABLUHECH He-
MOJABHXXHBIMH, Ha CaMOM Jese HeCyTCfi B MNPOCTPaHCTBE CO CKOPOCTBIO
B JeCATKH, a HHOTNa H COTHH KHJoMeTpoB B cekyHay. Hame Covinue
H B 3TOM OTHOIUEHHH mposBasieT cebs Kak psAoBas 3Be3la. Bmecre co
Bceft CosiHeYHOH CHCTEMOM, B TOM uHCae H 3eMJell, OHO JETHT B Ha+
npaBleHHH co3Be3aust [epkymeca co cKopocTbio okomo 20 KM B CeKyH-
ay. Ilepememenre 3eman oTHocuTembHo GamkaiwHx kK Comuuy 3Besnt
HasplBaeTcd OAHMHHAaIUaTHM ee [ABHXEHHEM.

27



Ecan Gbl MBI CMOMVIH Cpa3y YBHAETb BeCb TOT THIAHTCKUA «3B231-
Helil ropoa» [anaktuky (puc. 11), K KOTOPOMY NpHHAIMEKHT H HalLe
ConHue Kak ofHa u3 100 MypA. ee 3Be3d, To 0GHapYyKHAH 6bl, 4TO MYThb
ConHeyHOM CHCTEMBI B TMPOCTPAHCTBe COBepilaeTcsi BOKPYr uentpa la-
JaKTHKH. MolllHoe cKon/ieHHe 3Be3], ofpasyiolliee ee AAPO, 3acTaBjaseT
CBOHM NpPHTsKCHUM M Hauwe CoJsiHie, H OCTaJbHbIE 3Be3[b 06palIaThCs
BOKPYT cedu.

Puc. 11
Cxema cTpoeHus
TanakTukn.

Macmra6 ykasaH B
KHJIOmapcekax  (Kmc).
OauH KHJOmapcek pa-
BeH 3260 cBeTOBHIX
j - P Jner

Honor nyres Coanua BoKPyr ranaktuyeckoro szapa. Coumeunas cu-
CTeMa 3aBepiiaer ero moytH 3a 200 MJIH. JIeT — TaKOBAa NPOMOJIKIH-
TeJNbHOCTh «rajakthueckoro roga»! [Moser 3eman B mpocTpaHcTse BMe-
cre ¢ CosHueM BOKpyr ueHTpa [ajakTHKH —ABeHaJjlLaToe ce
ABHXKeHHe — JONOJHSASTCA TPHHA AU AaTHM JABHXEHHEM Bcell Haulel
3Be3[HOH cHCcTeMbl [aJlaKTHKH OTHOCHTE/NbHO COBOKYNHOCTH GJHMKaMLINX
K Hell H H3BECTHBIX HAM JPYTHX rajJaKTHK.

[Mepeunciennsle TPHHAAUATL ABHIKEHHA 3eMJH BOBCe HE HCUepmnl-
BAIOT BCex ee ABHIKeHHH. B GeckoHeuHoii BceseHHON Kaxaoe H3 Hebec-
HblX Tesd, CTPOTO rOBOPs, yyacTByeT B GeCUHCIEHHOM MHOXECTBe pas-
JIMYHBIX OTHOCHTEJbHBIX IBMKEHHH.

3emna nynbcupyer

TeM, KTO xuBeT Ha nobepexkbe MOpeR M OKEaHOB, XOpOLIO 3HAKOMO fB-
JieHHe TpuanBoB. JIBaxkAH B CYTKH, JBHIKHMAs KaKoOH-TO CHJ/IOH, Boja
HacTynaer Ha Geper. OHa 3a/HBaeT OTMeNH H 3acTaBJ/fieT OTCTYNAThb
cyury. Ho ycrmex BOAHOM CTHXHH HOCHT BPeMEHHBI Xapakrep. 3a Kax-
AHM NpPHJIMBOM HEH3MEHHO CJelyeT OTJHB, H TO, YTO CTaJO Ha KOPOT-
KHA CPDOK MOPCKHM JHOM, CHOBa npeBpalllaetcA B cyly, Ilenb 3a AHeM,
rol 3a rofoM coBeplllaeTcs 3TO NMepPHOAHYECKoe NBHKeHHe BoAH. [Ipu-
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YHHBl €ro CJCAYeT HCKaTb AaJeKO 3a NpellelaMH Hallleli NJaHeTH. Bu-
HOBHHKaMH NpHJHBOB siBasioTcs Jlyna n Coanuel,

IpencraBbTe cebe, UTO Becb 3€MHOH WIap OKYTaH CIIOIIHOH BOA-
Hoii o6GoJsoukoii. Ecan 6bl He cyilectBoBano JIyHel, BogHas 060/104Ka
3eman uMena 6bl crporo cdepuueckyio dopmy. Ho Jlyna npurarusaer
K ceGe H TBepJoe Teno 3eMJH, H pasJHulble YacTH €e BOAHOK 060/1014-

B 4 5
Puc. 12
Cxema nyHHbIX NpPUNMBOB

Ku. [lpuraxenne JIyHsl Hem3GexHO BbI3bIBaET CMEILEHHs NPHTACHBaes
MbIX TeJ, NPHYEM YCKODeHHs NPH 3THX CMeLIeHHSX 3aBHCAT TOJAbKO OT
paccrosnus no JIyHel H oT ee macchl. Bosblue Bcero cMelaeTcs yacTb
BOAHOH 060n0ukH A, o6pauleHHasi K JIyHe, MeHDbIUHA CABHI HCNBITBHIBA-
eT TBepnoe Teqo 3eman T. U elie He3HaunTeslbHee CMELEHHE KTHIOBOM®
YacTH BONHOH 060JOYKH B. B pesynpraTe BoaHas 060s0Yka TepseT
NepBoHayanbHyio chepryeckylo dopmy. OHa BHITATHBAaeTCs B Hampabje-
il JIyne L, npHueM BHYTPH 9TOH HCIONHHCKON «BOASHOM KaliM» H
CaMo TBeploe Teno 3eMJH ABHXKETCs HaBCTpeyy HallleMy CIYTHHKY (pHC.
12). BO3HHKJH ABa NPHIMBHBIX rop6a, NOCTOSIHHO HanpaBieHHbx K JIy-
He, OYATO KaKasf-TO HeBHAHMasl CHJIa DacTAHyJla BOJAHYIO OGOJNOYKY B
o6e croponsl oT 3emnn. Ho 3eMias Bpaiaercs BHYTPH «BOAsIHOI Kar-
an». Ieuxercs n Jlyna. Bnaronaps stomy y o6urarteneii 3eman cos-
JaeTcs BrevaTJieHHe, 9TO NMPHJHBHbLIE BOJHH KaTATC 1O 3eMJe, NepHO-
JIHUeCKH NMOPOXKJas siBJEHHs NPHIHBOB,

Ckasannoe o JlyHe BnoaHe npuMenumo k Cosuuny. IIpurtsirusas k
ce6e Boanyio 06o04Ky 3emin, Connue BH3bIBaeT ocobble NpHIHBH, OHH
MOYTH BABOe cjabee JYHHBIX, HO BIOJHE OIIYyTHMH. B nepuonawl HoBO-
AyHuit u noaHoayHuit, korga Cosnue, Jlyna u 3emna okasblBaloOTCs fla
OJIHOM npsAMOH, npuauBHble cHIbl JIynsl H Coanua cknaasBatorcs. B Ta-
KHe IHH NPHIMBHL GHIBAIOT 0COGeHHO CHibHBIMH. B npyroe BpeMs Jlyna
n ConHle HefCTBYIOT «BpasHoGOf», H BO BpeMs MePBOA HJH HOCAEIHEH
yeTBepTH JIyHH HX B3aHMHble IOMeXH GBIBAlOT OCOGEHHO CHJIBHBIMH.

CHJABl TATOTEHHS, KaK M3BECTHO, Hepa36opuuBbl. OHH BO3JAEACTBYIOT
Ha Jo6ble Teja, KaK XHIKHEe H rasooGpasHble, TaK H TBepAble, TO3TOMY
Jlyna n CosHlle BHI3BIBAIOT NPHJHBH U B TBepaoM Tede 3eman. Ecnn 6bt
3emast Obina a6coMOTHO TBepAMM TesioM, mombiTKH JIynet n Connua
H3MeHHTb ee (opMmy He HMeaH Obl ycmexa. Ho 3emuoft map, xors H
MOXeT GblTh Ha3BaH C H3BECTHHIM NPHGJHIKEHHEM TBEpIbIM TesloM, 06-
JlajaeT 3aMeTHOi NOJAaTJHBOCTbIO, CNOCOGHOCTbIO K AedopManusaM. ITo

t Anpruiynep B. M, I‘ypBﬁq B. M. Jlyunsie put™mbl JI., Tnppome-
Teonsnpart, 1981.
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OTHOCHTCA HE TOJbKO K LEHTPAJbHBIM 06,1aCTAM 3eMJH, Te BewecTno
HaXOAMTCS, BO3MOXHO, B NJIACTHYECKOM COCTOSIHHH, HO H K «TBEPIO{T»
3emnoii kope. ITon peficrBueM npuauBHbix cHa JlyHu u CosHua TBepaoce
Teao 3eMaH ciierka aedopMHPyeTcs, HECKOIbKO BLITATHBAEeTCS B llanpas-
JIEHHH TOTO TeJsa, KOTOpPOoe BHI3biBaeT NPHJHB. Jlyyue 6nL10 Gbl CKasath,
UTO 3€MHOH IIap pacTArHBaeTcs NoA06HO BOAHOM! 060s04Ke BAOJD NPsIMOL,
HanpaBJieHHofi Ha BO3Myllamollee (KaK TroBOPAT acCTPOHOMEL) Te.lo.

B uacrosiiee BpeMs NPHIHBHBE CHJB C GOJBIION TOYHOCTBIO H3-
MepSIOTCH CTaHOHAPHHIMH rpaBHMeTpPaMH. Ilo 3THM HaHHBIM MOXKHO BHI-
YUCAHTb BO3JeHCTBHE MPUIHBHBIX CHJ Ha TBepayio o6onouky 3eman. Ho
c H3MeHeHHeM ¢opMHl 3eMsH H3MeHsieTcs (KOHEYHO, OYeHb He3HauH-
TeNbHO) H CHJAa NPHTSXKEHHs, NeHCTBYIOMIas HA Tesa, PacnoJIOXKeHHble
Ha 3eMHolt noBepxHocTH, HMamensercs (XoTs M eie YJOBHMO) H Ha-
npaB/ieHHe OTBeca. BOT mo 3THM HHYTOXHHIM Ko/e6aHHSIM OTBECHOM JIH-
HHH H ynaercsi OOHapyXHTp «TBepasie» mnpuauesl, Korpa «tBepaasi»
NpUJNBHAs BOJMHA Npoberaer moA OTBECOM, NOCJAEAHHH, MelJeHHO <«Io-
KayHBasicb», OT3bIBAeTC Ha ee HenpepbiBHOe ABHKeHHe. OTk/OHelHs
OTBECa CTOJb HE3HAUHTeNbHBl, YTO OOGHAPYMXHTb HX MOXHO TOJBKO C
NOMOIbI0 NPHGOPA, HA3LIBAEMOro TOPH3OHTANbLHBIM MAaSITHHKOM. DTOT
M4siITHMK BeCbMa YYBCTBHTEJeH K KOJeGaHHAM TeMmmepaTyphl, NO3ITOMY
€ro ycTaHaBJHBAIOT B IMYGOKHX morpe6ax H IL1axTax, LAe TemMmeparyp-
HBIl PEXXHM CPABHHTEJIbHO NMOCTOSHHHIM.

Brepsble «TBepabie» NpPHJHBbI GBUIH 3aMeyeHbl B Hayasle TEKYLIero
Beka. Temepb B HX CYLIECTBOBAHHH HHKTO He coMHeBaercs.. IloaunHssch
HeBHAUMOMY BJHsHHIO JIyHet n Coanua, 3emas «nyascupyer». [Toxa-
Ay#, HMEHHO 3TO CJOBO Jydlle BCEro NOAXOAHT AJs 0603HaUeHHS Tex
CTPOro TepHOAHYECKHX H3MeHeHHH ¢opMbl, KOToDHIe HCHHITHBaeT 3eM-
as. He npasma s, no6onbiTHO, 4TO, CHAS B KpecJe HJIH OTABIXas Ha
JMBaHe, BHl HHOIJA NMOJAHHMaeTech HA rpe6eHp TBepAOH BOJHB, KOTOpas
HEOL[yTHMO «MOKaTbIBaeTCA» NOJA BaMH ABa Pa3a B CYTKH CO CKOPOCTblO
BCEro OKoso 1 MM B MHHYTY?

«TBepabie» BOJIHBI O4YeHb HEBHICOKH, K TOMY e BecbMa OJOTH,
Ecan onu nopoxjensl JIyHo#t, To ux BeicoTa jpoctHraer 30 cm, ecan
CosnnueM — 1o 13 cM. Jaxe o6beanuuB cBou ycuausi, Coanue u Jlyna
B NEpHOAbl HOBONYHHH H MOJHOJYHHH CMOrYT MOAHATH Bac camoe G6oJb-
mwee Ha 43 cm! HeyauBuTeNbHO NO3TOMY, 4TO MHOrHe 4YHTATeNH, Be-
POSITHO, H He MOMO3PeBa/H, YTO OHH IOCTOSHHO <«MOKAYHBAIOTCA» HA
«TBEpIBIX» BOJIHAX 3eMJIH,

HecMoTpsi Ha ckpoMmHble MaciuTabbl, IPHIHBH B TBEPIAOM TeJe 3eM-
JM BHI3bIBalOT K cebe GosblHi uHTepec. Mayyas HX, MOXHO clenatsb
BaXKHLle BHIBOAB O CTPOEHHH 3eMJH H COCTOSIHMH Bell[eCTBa B ee Hel-
pax. Kpome Toro, sto aio60onbITHOE  sBJEHHe elile pa3 HanoMHHaer
0 CJOXHOH H3MEHYHBOCTH (GOpPMBI Halledl MJAHETHl, KOTOPYIO Mbl IO Tpa-
JAHIHH NPOJOJKAEM Ha3HBaTb 3eMHBIM LIAPOM.
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PaBubl M cyTku mexgy coboi!

C nepBoro B3rVIsiAa — BCe OYeHb NPOCTO. MelNeHHO H BEJNHYECTBERRO
Bpaumaercs 3emJs. IIpomMexyToK BpeMeHH, 3a KOTOpHIi OHa coBepmIaer
NOJIHHA 060pOT BOKPYr BoOGpaXaeMoil ocH, HasnBaercs cyTkamu. Cyrt-
KH comepxar 24 vaca, B uem xe Torma mpo6aema? Ilpocrora 3mech
TOMbKO Kaxymasics. CJOXHOCTb NOCTaBJEHHOTO BONpPOCAa CTaHET Cpasy
OYEBHJIHOH, KaK TOJbKO Mh NOMHITae€MCsi NMPaKTHYECKH ONpeLeJHTh Mpo-
HOJIXHTEJBHOCTb CYTOK.

Ha acrpoHoMHYeckHX 06cepBaTOpPHAX €CTb CHEeUMaJbHbI HHCTpY-
MEHT, TpeAHa3sHAYeHHHH IJs H3MepeHHsi BpeMeHM no 3Be3faM. Hasmh-
BaeTCs OH MacCaXKHeIM HHcTpyMeHTOM. ITo ycTpoificTBY naccakHH HH-
CTPYMEHT NOXOX Ha OOGHYHHI Teseckon-pedpakTop, HO €ro ONTHYEC-
Kasi OCb Bcerja pacnoJjiokeHa B ONHOH H TOH e MJOCKOCTH — IJIOCKO-
cTH HeGecHoro Mepuanana'. Kak n3aBecTHO, NPOXOJAS yepe3 IOXKHYIO HacThb
HeGecHOro MepHAHaHa (T.e. MeXAy CeBepHHM MOJIOCOM MHpPa H TOu-
KO lora), 3Be3lhl 3aHHMAlOT HaMBHICLIee NOJOXKEHHe HaJ TOPH3OHTOM,
T. €. KyJbMHHHpYIOT. TakuM o6pa3oM, NaccaX<HH HHCTPyMeHT npel-
HasHaueH Aas HaGmoJeHHs KyJbMHHALHA 3Be3f.

B3arasiHys B OKyJsip NaccaXXHOrO HHCTPYMEHTa, MH YBHAHM B HoJe
3peHHs OMAHY TFOPH3OHTAJbHYIO M TPH BepTHKaJbHhle HUTH, Cpelnsis u3
BePTHKaJbHHX HHTell OTMeuaeT Ha Hebe JIMHAIO HeGeCHOro MepHAMaHa.
Bor B none 3penns nosiBMiach sipkas 3Be3fouka. Bpauenne 3eman 3a-
cTaBasieT ee GHICTPO NMPHOJAMKATBCA K JHHHH HeGecHoro MepuamaHna. Ha-
KOHell, OHa NepeceKJa IEHTPANbHYI0 BepPTHKAJbHYI0 HHTb Nacca’XHOro
HHCTDYMEHTa. DTOT MOMEHT ee KYJbMHMHALMH acCTPOHOM HOJIKeH 3aduk-
CHPOBaTh KaK MOJKHO TouyHee. Belb K TOMy MOMEHTy, Koria sta 3Be3jia
BepHeTC Ha HeGeCHHI MepHAHaH, NPOTEKYT POBHO OJHH CYTKH,

Ilo mocneiHero BpeMeHH CUHTaJOCh, YTO 3eMJs BpallaeTcs HAe-
aJbHO paBHOMepHO. ITokasaHus JIydyIIMX XPOHOMETPOB MNPOBEPSJIUCH 1O
HaGJIOeHHAM KyJbMHHAUuA 3Be3ld. Ecin Mexay AByMsi KyJbMHHalHsi-
MH 3Be3[n NpOTeKasJo MO XpOHOMeTpy He 24 waca, a Ha 0,1 cekyHan
MeHblle, TO BHHA 3a 3T0 PacXoXIeHHe Bcerja NPHAHCHBAaach He 3eM-
Je, a xpoHoMerpy. Kasasoch oueBHAHHIM, YTO B TaKHX CJyuasx He 3eM-
Jis cTasia BpallaThCsl GHCTpee, a XPOHOMETP HECKOJABKO «OTCTafs. ¥OeX-
JAeHHe B HAeanbHOH paBHOMEPHOCTH BpallleHHsi 3eMJIH OCHOBHIBAJIOCH 1a
ONBLITHEIX JaHHbiX. OHO He NMPOTHBOPEYH/O M3BECTHHM (paKraM H B TO
JKe BpeMs COOTBETCTBOBAaJO HAlIMM OLIyLIeHHsM: 3eMJs Bpallaetcs TaK
PaBHOMEDHO, YTO KaXKeTcsi HaM HeMoABHIKHOR.

Ho TexnHka pa3BHBajach, TOYHOCTb H3MEDHTEJbHHX NpPHOOPOB He-
NpepHBHO POCJa, H HAKOHel YAaJoch M306pecTH KBapleBhle 4achl, KOTO-

! Tak acTPOHOMBI Ha3HIBAlOT MJIOCKOCTb, MPOXOASAILIYIO Yepe3 3eHHT,
rs1a3 Ha6/ofate s U TOYKY iora (HJH ceBepa).
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pHe TO pPaBHOMEPHOCTH XONA 3HAYHTCALHO MNpPEeB3OILTH Hamy 3emo.
Oxasajoch, 4TO Hawla NJallcTa BpallaeTcs <pbIBKaMH», TO € 3aMelne-
HHeM, TO ¢ yckopendueM., Heuto cxoaHoe mpousowsno Su, ecan 6b Ha
Kpaii JHCTa 3TO# KHMTH Mbl HampaBHJH OGBEKTHB MHKpockoma, Bmecto
TIOYTH HJEaJbHO POBHON JIHHHH MBl yBHIeJAH GH NPHYYAJHBO H3pe3a-
Hyio KpoMky. Ksapuesbie yachl — 310 «MHKpockon BpeMenHs. Ouu pas-
BEHYHBAIOT HJIIO3HH HalIHX opraHoB 4yBcTB. IIpH HX TOYHOCTH H3Me-
peHHs BpeMeHH OT GHUIBIX NPeACTaBJEHHA O PaBHOMEPHOCTH BpallleHHs
3eMmJH He ocTaeTcs H caeRa.

OtkpbITHiE HEPaBHOMEPHOCTH BpallieHHA Halledi IUIaHETH MOXKHO
pas6utb Ha TpH rpynnel, IIpexze Bcero -3TO0 cCHCTeMaTHYeCcKOe 3aMel-
JleHHe BpallleHHsi 3eMJIH, BhI3BaHHOe JefiCTBHeM NpHJHBHEIX BoJH. Kor-
Ja NpHJIHBHbIE BOJIHH GeryT MO AHY MOped H OKeaHOB, OHH <TPYyTCA»
0 3eMHYIO KOPY H TeM CaMbiM NOLOGHO TOPMO3HBIM KOJIOJAKAaM 3aMead-
IOT BpallleHHe HallleA IUIaHeTH, 3aMelJIEHHE 3TO HEBEeJHKO: 3a [Lesade
CTOJIETHE CYTKH YBEJHYHBAIOTCA HA OAHY THICAYHYIO AOJIO CeKyHAH. Ye-
pe3 1 MJH. JleT CYTKH CTaHYT AJHHee TellepellIHHX 3a cueT 3TOro pdex-
Ta Bcero Ha 10 cekynal

Bropasi rpynna HepasHOMepHOCTeil BpallieHHsi 3eMJH — 3TO NepHo-
AndeckHe KoJIeGaHHSl MPOJAOJIKHTENBHOCTH CYTOK, BhI3BAHHHE CE30H-
HBIMH MeTeOPOJIOTHYECKHMH siBjeHHAMH. OKa3hlBaeTCsl, OCEHbIO H 3UMuil
3eMJs Bpallaetcsi B CpeliHeM MeJ/ieHHee, YeM BECHOH H JIeTOM, MpHueM
Pa3HHLa B MPOAOJIKHTENBHOCTH CYTOK AocTHraer 0,03 CekyHnIn B TY HJH
JApyryio ctopoHy., B atom cayuyae Ha BpalllenHe 3eMJH BJHseT aTMO-
cdepa. Brnmajgenne ocaJxkoB H3MeHsieT CIOXKHbBIM 06pa3om Maccy TBep-
IOro Tejaa 3eMuH, IpHYEM HEOJHHAKOBO B PasHEIX moaymapusax. Hsame-
HEHHE MacChl H CKasblBaeTCs Ha BpalleHHH 3eman, Cielyer 3aMeTHTh,
410 B JI060M CJyd4ae 3eMHas aTMocdepa GhICTPO <«NPHHOPABIMBAETCA»
K HOBOIM NPOJOJIKHTEJBHOCTH CYTOK H NMpPOAOJKAeT BpallaTbCsi BMecre
¢ 3eMJeii Kak OLHO LeJOe.

IMpuyuHE, BHI3bIBalOUIMe HEPAaBHOMEPHOCTH TPeTbell TIPyMNH, MOKa
HEH3BECTHBl. JTH HEPaBHOMEPHOCTH HOCAT XapaKTep HeNnpaBHJbHEIX
¢pHIBKOB», T.€. HEOXKHAAHHBIX YCKOPeHHH HJH 3aMe/VIeHHHd BpallleHust
3emau. Bece OHM HHYTOXKHO MaJbl: H3-3a HHX BEJHYHHA CYTOK HU3MeHFeT-
csl OTO JHSl KO AHIO He GoJlee yeM Ha THICAYHYIO LOJIO CEKYHAHI.

TakuM 06pa3oM, IVaBHBII 3TaJOH BpPeMeHH — CYTKH — BeCbMa H3-
menynB. CerofHsIHHE CYTKH, CTPOro roBopsi, He DaBHbl 3aBTPALUHUM.
[lpenctasbre cebe 9acH, HAYLIHe HAeaJbHO paBHOMepHO. JlonycTHM, uTo
MX YacoBas CTpeJKa ABaXKAH NpobexHT undepbaar 3a OLHH CEropHsdl-
HHe CYTKH, TIpOJO/IKHTENbHOCTb CJEAYIOIMHX CYTOK, H3MepeHHas 3THMH
qacaMmu, He 6yaer paBHa 24 yacaM.



MyrewecrsMA 3eMHbIX NONIOCOB

C nmetckux JeT noocH 3eMJH NPHUBJIEKAT K ceGe Hawe Buumanue. Kto
He YBJIeKaJcs DPOMAHTUKOH NoJsApHuIX nyreutectBuil? Koro He MaHuin
JeASiHNE NPOCTOPH ApPKTHKH H HEpacKPHTHI¢ TaHHBl CaMOro CypoBOro,
CaMoro HenpuCTYNHOrO H3 MaTepHkoB — AHTapkTHan? Llenoit uenmo-
BEPHHWX YCHJAWA JAOCTHrajH repou moJwocoB 3emad. Hcropus ux myre-
HecTBHA — 3TO NoBecTh O BeemoGexkpaomedl cuae Yenoseka, KOTOPHIH B
caMoM HeJanekoM GyaylieM HOJHOCThI) OCBOHT CTPaHH BEYHHX JbJOB.

He BceMm, ognaKo, H3BecTHO, YTO mosiocil 3eMJH (3aBeTHas Leb
MHOTHX NYTEINECTBEHHHKOB) CaMH <«MyTellecTBYIOT» MO 3eMHOH MOBepk-
noctd. [Tonospenus Ha 3tOT cyer Myuuau euwe HbioTona, Ho AoKa3arh
HK OCHOBAaTE/JbHOCTb YJaJ0Ch JHWb B npolusov Beke, C noJocamMu 3em«
M, KaK H3BEeCTHO, Hepa3pbiBHO CBsi3aHa BCoOparkaeMasi ceTKa reorpa-
¢uyeckux KoopauHat. OT TOro, rie Ha MOBEPXHOCTH 3eMJIH HaXOAATCH
€e MNOJIIOCH, 3aBHCHT H MOJOXXEHHe 3CMHOr0 3KBaTCpa, MO OTHOIIEHHD
K KOTOpOMY OTCYATHIBaeTcs reorpaduueckas wupora. HHaue rosops,
JIBHMKEHHE MNOJIIOCOB 3JeMJH NOJKHO HeH3OCKHO BhLI3biBAaThb H3MEHEHHC
WKPOT BCEX TOYEK 3eMHOH MOBEPXHOCTH.

[MepBasi monuTKa OGHAPYKHTb H3MEHAEMOCTb IUHPOT OHJIa MPENNpH-
Hiata B 1842 r. nyakosckum acrpoHomom X. Ilcrepcom. Emy ynmanoce
OGHapyHTb OYEeHb MEJIEHHHEe H HE3HAYHTEJLHHE H3MEHeHHf WHPOTHl
IMyakoscko#t oGcepBatopuu. OnHAKO HempaBWILHBIE MeTOAB 06PaGOTKH
Ha6JaofleHnii 3a/iepiKajd OKOHUYaTeJbHOe pellerde Bompoca. Toabko de-
pe3 20 sier esle yanoBHMBle KOaeGaHHs WHPOT BCeX MyHKTOB 3eMJHd CTajld
HabnofaeMolM (PakToM.

Tpyano npeAcTaBHTb ce6e HHUTOXKHYIO BeJHYUHY TeX H3MeHeHHHA
IIHPOTH, O KOTOPHK HIET peub. 3a roj WHPOTa H3MEHSAETCH B CpelHeM
BCero Ha JiecsiThle, a HHOrAa U COTHE JOJH CeKYHAH AYrH. ITO O3Hauyaer,
YTO MOJIOCH 3eMJ/IH CMELIATCH OTHOCHTEJNSHO CBOEr0 Cpefiero MoJio-
JKeHHs 3a rol He GoJiee ueM Ha HECKOJbKO METPOB!

Ha puc. 13 nokasanu cTpancrBoBanusi CeBepHoro noJsioca 3emid ¢
1952 no 1957 r. Kak BujaHO, ero nyTh BecbMa 3aMuics0BaT. CJI0BHO
3Bepb B KJeTKe, CeBepHHIt MOJIOC KPYKHTCA OKOJIO ORHON cpeanedt Tou-
Kd (UeHTp pHCYHKa), yAaJassch ot Hee He GoJjee yem Ha 13 M. Haxoasch
Ha ApYroM <«KoHLe» BooGparaeMoill 3eMHOH ocH, IOxHHI1 noswoc 3emmt
MOBTOPSAET Te e ABH)KEHHS BHYTPH TAKOro iKe MO pa3MepaM KBajaparTa.

T'oa 3a roxoM, BeK 3a BeKOM HeNpepHBHO NYTELIECTBYIOT HEYTOMOH-
Hble noJocs 3emad. FHora X nyTH O4eHb CJOKHH, B ADYTHE NEPHOAL
npouie, HO HHOrAa OHH MOJHOCTHIO He MOBTOPSIOTC, KOTHA HENpPHBHLI
CTPaHCTBOBaHHS MOJIOCOB MPOHCXOJAAT Ha miowaiu Bcero 676 M2, uto
cocrasJser Juib 1/7 gactb 06uyHOrO PyT6OJNBLHOrO MO,

He cneayer pymars, 4To ABHXKeHue NOMOCOB 3eMIH BH3BaHO Ha-
MeHeHHeM HanpaBbJjieHus ee ocH. HaoGopor, cama 3emas cmelraercs no

3—496 33



OTHOLIEHHIO K 3TOH ocH. B pesysnbTate 3eMHas och nepecekaer NnoBepx-
HOCTb 3€MJM B pasHoe BPEMSl B Pa3JHUHHX TOykaXx. UeM e BLI3BaHO
9TO JI0GOMLITHOE SiBJIEHHE?

Ecan 6n 3eMasi Gusa OAHOPOAHHIM TBEPABIM WIapoM, €e MOJIOCH
BCeria HaXoJHJHCh Gl B OJHHX H T€X )K€ TOYKaX 3eMHO/ TMOBEpXHOCTIL.
INpencraBum ce6e Temephb, YTO K 3TOH HAEATH3HPOBAHHOA OXHOPOAHOH
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Bemne «cGoKys, rie-HHOYIb MeXNY SKBATOPOM H TOMOCAMH, MPHKDENH«
JM OTPOMHYIO MaccHBHYIO ropy. Hair BooGpaikaeMhulli 3KCIepHMEHT H3-
MEHHT Xxapaktep BpauweHus 3eMman. O6najas HHepLueil, CBONCTBeHHOH
BCeM TeJiaM, Bpallaiowascs ropa GyAeT HenpepulBHO TAHYTb K cebe oc-
7anbHylo yacth 3eMaH. Byap 3eMHas och He BooGpakaeMol, a peasibHof,
noxoxeii Ha OCb KoJieca, YKPEIVIEHHYI0O B MOALIHMNHHKAX, HacaXeHHad
ropa, OTTArHBas B CBOIO CTOPOHY OCb, OKa3asia Obl pas3pylIHTe/NbHOE [aB-
aenne Ha noamnnHuky, Ha caMom Xe Jene HeT MpHYHH, KOTOpHE Mella-
au GH 3eMJie CMelIaThCl B CTOPOHY TOpH, MO3TOMY B HallleM Boo6paxa-
€MOM 3KCllepHMeHTe 3eMass HeNpeMEeHHO <«MOCTapaercsy pachosoXKHThCA
«noyLobHee», T. €. TakHM 06pa3oM, YTOGH NPH H3MEHHBIIHXCA OGCTO-
ATenbCTBaX (MOABNEHHH TOpH) €e BpallleHHe CHOBA CTaJi0 MaKCHMAJbHO
ycToilunseiM. B pesyabTaTe nosiocsl 3eMJH 3afiMyT Ha ee NOBEPXHOCTH
HOBOE MeCTo.

Takum o6pa3oM, ABHIKeHHEe SeMHHX MOJ!OCOB CBS3aHO ¢ HEOJHOPOA-
HOCTBIO BHYTPEHHEro CTpoeHHsi 3eMJH H ee cJoxkHoil ¢opmoi. Ecan 6u
Bemas Gbina aGCcoMOTHO TBEPAOA M HEM3MEHHOM, TO NPH BCEA CJIOKHOCTH
ee (OPMH M CTPOEHHS CTPAHCTBOBAHHS MGJIOCOB OhlNM GH CPaBHHTEJbHD
npocteiMi. Ho B JeficTBHTesbHOCTH BHYTpPH 3eMJH K Ha ee NOBEPXHOCTH
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NPOMCXOAAT HenpephlBHEE H3MEHEHHsi: MelJIEHHO ONYCKaloTCH OQHHM Yac-
TH CYWIH, KaK Gbl BHIaB/JHBas NPH 3TOM BBepx ApyrHe. Peskue nepeme-
LeHHA KPYNHHX Macc BHYTPH 3eMJIH BBI3BIBAIOT 3€MJIETPSICEHHS.

.3uMoit- o6nacTd 3eMJH, PACHONOMEHHBIE 32 NPefeJaMH 3KBATOPH-
aJIbHOH 30HbI, CTAHOBATCA MAacCHBHee, TfeJee: Ha NMOBEPXHOCTH 3emu:
Bbiajfaer cHer. JIeToM oHH, Ha06OPOT, AeJAlOTCA Jerde, OTAaBas B at-
Mocdepy HaKOMMBIIHeCs 3a 3HMY OCajKH. /axe nepeMelleHHe GOJBIIHX
BO3AYIIHHX Macc BJHsET Ha PacnoJoxeHHe 3¢MHbIX MOJIOCOB.

Bce 3TH MpHYHHBL, COYETAasiCb CAMLIM MPUYYAJIHBHIM OGPa3oM, ypes-
BHYA#HO OCJHOXKHSAIOT KapTHHY ABHMHHS noawcoB. TOJbKO HCKIOYH-
Te/bHAasi KPOMOTJIHBOCTL ACTPOHOMOB H OYeHb BLICOKAs TOYHOCTb H3Me-
peHHil MO3BOMAIOT Pa3obpaThcsi BO BCEX TOHKOCTSX 3TOH MPOGJEMEL.

Koneuno, He npa3aHoe JOGONLITCTBO 3aCTaBJSET ACTPOHOMOB cClle-
IKHTb 32 CTPAaHCTBOBAHHEM MOMIOCOB. Belb OT MO/IOKEHHS MOJIOCOB 3aBH-
cAT reorpaduyeckne KOopaMHaTH Bcex Ttouek 3eman. He 3nas, rae
HAaXOAATCA B JAaHHBIL MOMEHT MOJIOCH 3eMJI, HeJb3sl COCTaBHTb TOYHHIE
KapThl 3eMHOH MMOBEPXHOCTH, HEBO3MOXHO C HeOOXOAHMOH TOYHOCTHIO
H3MepHTh BpeMms. KpoMe Toro, HeKOTOphie TOHKOCTH B ABHXKEHHH MOJIO-
COB 3eMJH MOMOraloT «3alVIAHYTL» B €e Heipa, Y3HaTb, KaK MepeMeLua-
I0TCS BHYTPH 3eMJIH KPYMHbIE MAacChl.



YTO TAM BHYTPM!

3a HeobxogMMOCTb  NOuMTAIO
onMucaTtb KPAaTKoO.. CaMbii BepX-
HMM CROW, KAaK NOKPBLIWKY BCEX
NpoTuMx, TO €CTb CaMYIO 3eM-
Hylo nosepxHoctb. M6O oHa ecTb
4acTb HMIKHHMX M NO CMeMecTBy
MHOrO OT HMX 3aMMCTBYyeT, yae-
nss MM u or cebs B3aUMHO..,
Paccmarpusas oHyto, nepsoe
AENO [OMKHO B3RTb B PACCYM-
AeHue 3eMHYIO  (urypy, BTO-
poe — BHYTpeHHue CcBOWCTBA M
KauecTBa.

M. B. JlomoHocoB

MNMpuHUMN M3O0CTa3UM

Kak yxe roBopHioch, OOLIYHLIA MasTHHK H, KOHe4YHO, GoJiee CJOXHLIC
rpaBHMeTpHYECKHe NPHGOPE MOTYT YCMeIUHO BHCTYNaTh B POJH pa3pef-
YHKOB 3eMHHIX HeZp. HeoaHOpOAHOCTH 3eMFKoOil KOpH TOTHaC Xe OTpa-
XKaloTcsl Ha M3MepseMOR CHJIe TSIXKeCTH, M 3TO NO3BOJSET BECTH, B uacr-
HOCTH, TPaBHMETPHUYECKYIO Pa3BeKY 110JIE3HHX HCKONaeMHIX.

B pesyabraTe rpaBHMeTPHYECKOH DPa3BeiKH MOJYYalOT CBEJEHHS HC
TOJMBLKO O CAMBIX BEPXHHX YacTAX 3eMHOH KOpH, HO MOAYAaC O CTPOEHHH
3eman Ha 3HauHTeNbHBIX Tay6HHax (Ao 1000 kM) B nmpemenax o6WHPHHIX
paiioHoB (pernoHoB). I'paBHMeTpHYeCKas pa3BelKa OCHOBAHa Ha OTKJO-
HEHHSX OT CpefiHefi HOPMH (aHOMaJMAX) CHJB TsXKeCTH. Mexay TeM BO
BCe3eMHOM, ryo6aJbHoM MacliTabe OTKJIOHEHHS CHJIbl TAXKECTH OT HOPMH
HMeIOT HEKOTOPYI0 3aKOHOMEPHOCTb, CBS3aHHYIO, HECOMHEHHO, CO CTpoe-
HHeM TJy6OKO03aJIeralomux coeB 3eMaH. AHOMaJHs CHJB TAXKECTH CY-
TaeTCs NMOJIOXKHTEJIbHOMN, eclH 3Ta CHJa (TOYHee, BHI3LIBAEMOE €10 YCKO-
peHHe) NpeBHIlIaeT CPeJHIOI0 HOPMY, H OTPHUATEJNbHOH — B HPOTHBONN-
JIOXKHOM CJyuae.

IlouTn Bo Bcex TOYKax NOBepXHOCTH 3eMJIH H3Mepsiioch ( H, Kak
NpaBHJIO, MHOTOKPaTHO) ycKkopeHHe cBobGoanolo nagenus. Ewe B 1932 r,
B Coserckom Coio3e Hayajach o6uias rpaBiMeTpHYecKasi CbeMKa, NpH
KOTOPOA CpelHee pacCTOsHHE MeKAY TFPaBHMETPHYECKHMH NYHKTaMmH
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cocraBanao npumepHo 30 kM. HelHe ceTb rpaBHMeTPHYECKHX MYHKTOB
Ha 3HayHTenbHOH wacth Tepputopun CCCP M APpyrux cTpad AaBHO ymke
HaMHOro ryuie, yeM OJHH NMyHKT Ha 1000 km2.

Ycropernne cBOGOAHOrO NajileHHs H3MepeHo MOBCIOAY —H Ha MaTe-
pHKax, H Ha oKeaHax. [loflydeHH pesysbTaThl, KOTOpLIE 3apaHee Mnpes-
yragatb GHJIO HEBOSMOXKHO, TaK Kak OHH NDOTHBOPEYHJIH NPEC/IOBYTOMY
3apaBoMy cMbicay., OKa3anoch, 9TO Ha ONHOH H TOM Xe HIHDPOTE ycKOpe-

Puc. 14
Usoctarnyeckas nosepx-
HOCTb

HHe CBOGOAHOrO majieHHsl B CpefHEM MOYTH OQHHAKOBO H HAa OKeaHax, H
Ha MAaTepHKaX, XOTs, CyAsf NO Pa3JHYHLIM JLaHHHIM, TOMUIHHA KOHTHHeH-
TaJAbHOM 3eMHOR KOph (B cpeaHeM 35—40 KM) 3HauuTe/NbHO GOJblue
TOJILHHE OKeaHH4ecKofl Koph (oKoso 5 Km). Jlaxe TakHe MOILHLE rop-
Hble XpeGTHl, KaK ['HMaJaH, BBI3BIBAJIH Topasfo MeHbillee NPHTAKEHHE
K ce6e OTBeCca, 4eM MOXHO GhiJIO Gbl OXKHIATh.

Tak Kak cpefHss NJIOTHOCTb 3eMHOM KOpn mnpuMepHo B 2,5 paza
Bhllle MJOTHOCTH BOJH, TO €CTECTBEHHO G6bLIO MPelNOJIONKHTb, YTO IHO
OKeaHOB COCTOHT M3 ropasfio 6oJee MJIOTHOIO BELIECTBA, YeM MaTepPHKH,
H 3TUM caMbIM KOMMEHCHpyeTCs MaJjias IVIOTHOCTb OKeaHHYeCKHX BO.
CTODOHHHKH 3TOM TOYKH 3peHHs, BNepBole BHCKAa3aHHOH elle B MPOLIJIOM
BeKe, CYMTAIOT, YTO IAe-TO Ha ray6GuHe okoso 100 KM cymecTByeT 0co-
6ast ypoBeHHasi NOBEPXHOCTDb, AaBJEHHe HA KOTOPYI CO CTOPOHBI BHILIC-
JAexalux cjaoeB (M MOJA MaTepHKaMH, W MOJA OKeaHaMH) OAHHAaKOBO,
Ee Ha3paan usoctaTHueckofl mosepxHocTsio (puc. 14), uto, co6-
CTBEHHO, H O03HayaeT «MOBePXHOCTb OJHHAKOROIO JAaBJIEHHA», a CaMo
NpeANOJIOXKeHHe O ee CYIeCTBOBAHNH MOJYUHIO B re0Je3HH HAHMEHOBA-
HHE THNOTE3bl H30CTa3HH.

O TOM, YTO yCKOpeHHe CBOGOAHOrO najeHiisi NOoBCioay Ha 3eMae MpH-
MePHO OJHHAaKOBO, CBHIeTesJbCTBYyeT ¢opMa reonja H ero noYTH COBep-
WIEHHO TJafKas MoBepXHOCTb. EcaM 6L CPABHHTE/bHO BLICOKAs MJOT-
HOCTb MAaTepPHKOBHIX MacC HHYeM He KOMIEHCHpPOBaJacb B pafiOHe OKea-
HOB, TO, BO-NEPBLIX, IeOHA HMes Ohl ropasio Gosiee HepOBHYIO, YeM Ha
CaMoM JieJle, MOBEPXHOCTb H, BO-BTOPHIX, HEPOBHOCTH COOTBETCTBOBAJH Ghl
pacnpefeieHHI0O OKeaHOB H MaTepPHKOB. 3HAuHT, HAEACTBHTEJNbHO BHYTpM
3eman JeficTByeT KakoOH-TO KOMNEHCALMOHHHIA MeXaHH3M, co3Jaouni
Ha6JMI0AaeMyI0 KapTHHY.

Yuenole mpouioro Beka [Ipatt u Ipu npeictaBasau cebe KoMneH-
CalHOHHbIA MeXaHH3M mno-pasHomy. Ilpatr (1854 r.) nonaran, yro Bo3-
BHILEHHbIE YaCTH 3eMHOH KOphH OKAa3aJHCh NPHNOAHSTHIMH GJarogapsa
cBoe#t mMaJsoft naoTHocTH. HHave roBops, 3zeco HMECT MeCTO sIBJIEHHe, XO-
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poOLIO HAM 3HAKOMOE M3 XHTEACKOR NPAKTAKH: uyeM G6oJbllle HarpysuTh
JIOAKY, TeM TAy6Xe OHa ocsiier B Boay. dpu (1855 r.) mpeacrasasa ce-
Ge MexaHH3M KOMIEHCALMM HECKoAbKO HHaye. OT/eNbHEIC YaCTH 3eMHOA
HOPH OH ynoAoGas/ HCNOJMHHCKAM Yyp6akaM ORHHAKOBOH MJIOTHOCTH,
naaBaiomuM B Boje. Uyp6ak, BHCTYNaoOWKHA H3 BOAW GoJplle, 4eM OcC-
TanbHble, ROJKeH OWTb MOrpyXeH Ha HauGoubmylo ray6uny. Kro ke
oKasaJjcs npaB — pu nan [Iparr?

XelickaHeH M JApyrHe YyueHhle, NOAPOOHO H3YYHB 3STOT EONPOC
(1958 r.), npUUIKM K BHBOAY, YTO H30CTaTHYECKOe PaBHOBeCHe 3€MHOM
KopH B cpeaHem Ha 63 % ocywecrsasercs «no 3pH» H Ha 37 % — «10
Mparty». U B ToM B B ApyromM BapHaHTaX UfeAnoJaraercd, YTO Ha He-
KOTOpO#l ry6HHe BeLIeCTBO 3eMJH NepecTaeT GWTh TBEPARIM H TpHOGpe-
TaeT CBOHCTBA OYeHb FycTofl, Bs3Ko# XMAkocTH. Ilpumeuatenbyo, uTO
9TOT BHIBOJ O NpHpoje FAYGOKHX cJoeB 3eMaH cHeslaH Ge3 NpPSMOro
FAyGHHHOTO 30HAMPOBAHHS, HA OCHOBAHMH M3MEPEHHH CHJH THAXECTH HA
nosepxnocTH. UTo Kacaercsi GOJBIIMX TayGHH, TO CBelleHHs O HHX GHUIH
NONyyYeHH TNaBHBIM 06Pa3oM NPH H3YYeHHH 3eMJETPSICEHUi.

OG6 ynpyroctu u BonHax

Yro6H pa3o6paTeCs B NPHYAHAX M CAEACTBHUAX 3eMJeTPACEHHA Hajo
BCIIOMHHTDL KO€-4T0 06 YNpYrocTH H BOJNaX.

Ecan Teno nmocse CHATHA BHeWIWel HAarpy3KH NPUHMMAeT NePBOHA-
9aJbAYI0O GOpMY, €ro Ha3HBAOT YN P yT u M. B 3roM caydae ropopsar o3
ynpyroit aebopmanun rtena, Ecan xe BHellHMe cHAH HeoGpa-
THMO MeHSIoT GopMy Tena, To ero Aedopmauus OyneT Heymnpyrof.

TpuMepom Ge3ycsoBHO YNpYroro Teja siRIAETCA Pe3HHA — HeXapoM
ee HCNOJb3YIOT B Pa3jMYHLIX amopTHsaTopax. TakHMH Xe ympyrums
CBOACTBAMH 06/1aJaI0T CTPYHA THTAapH, CTaJbHask MPYXKHHA H psSA ApY-
rux TBepAnXx Ted. KycoK Msrkoil T/IMHHW HJH 3aMa3KH MOXeT, HaoGopor,
CJYXHTb THNHUHBIM NPHMEPOM HEYNPYroro TeJa.

Tponecc pacnpocrpanenuss KoJeGaunii B Ynpyrofi cpele peasnsy-
erci B BHIAe BOJIH, T. €. NMEPHOAHYECKHX NepeMelUeHHA YaCTHIL Cpelbf.
Tlpn sToM KaxAas M3 YacTHU KoJeGJeTCs OKOJIO HEKOTOPOro CpelHero
nosoxenns paBHoBecus. Koraa roBopaT o ¢poHTe BOJNHH, NMOApa3yme-
BalOT MOBEPXHOCTDb, OTAEJSIOULYIO KOJIeGMOlLNecs YaCTHIH OT TeX YacTHl,
KOTOpHEe ellle He NPHILIH B Kose6GaTteabHoe ABHKeHHe. Ecan dpoHT BOJ-
HH €CTb IJIOCKOCTb, BOJIHA Ha3biBaeTcst MJAOCKOM, ecaH (GpPOHT BoJ-
HH TpefcTaBiaseT coGofi cdepy, BojHa HaswBaerci cpepHUecCKoO i

Pasnnualor BOJHE ABYX THNOB— N POJOJbHHE H NOomepey-
HHe. B nepsoM ciyuae KosneGaHHA OTAeJoHBX YaCTHL NPOHCXOAAT B
HanpaBJieHHH PacnpoCTPaHeHHA BOJHH. B moncpeynnx BoJHAX HacTHLUN
KosIe6M0TCs B IJIOCKOCTAX, TMePNeHAHKYJSPHHX K HANpaBJEHHIO BOJHU.
B cymnocTH, nporosbHas BOAHA — 3TO yepesoBaHHe CTylleHHH W pa3pe-
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weuui ynpyroit cpeasl. [IponosbHbie BOJHM BO3MOXKHH B rasax, ¥KHi-
KOCTAX M TBepAWX TenaX. UTo KacaeTcs monepedsbiX BOJH, TO OHH Ha-
6JI0JaI0TCS MJIH B TBEPABIX TeJaX, HIM Ha FpaunHile pasje]a ABYX KHA-
KOCTefi JMGO JKHIAKOCTH H rasa (HanpHMep, Ha NOBEPXHOCTH BOJM).
Ecan xone6Gauusi pacmpoCTpaHsOTcA BAOMb APAMOf, 3Ty NMpPsiMYI0 Ha3nl-
BaloT AyuyoM. Kone6anHs MOryr pacnpocTpaHAThCH H BIAOAb KPHBHIX.

Ilocne 3Toro KpaTKoro 3KcKypca B 0GJacTh 3JeMeHTapHOM (QH3HKH
0oGpaTHMCH K TeM TaK Ha3hBaeMbiM CeifiCMHYECKHM BCJHAaM, KOTOpHE BO3-
HHKAIOT NpPH 3eMJETPACEHHSX, T. €. MPH CO1PSACEHHSX 3eMHOA KOpH, BHI-
3BaHHBIX pPa3HHMH MNpHunuHaMH. CaMble TPo3iibie H3 3eMJETPACEHHH —
TEKTOHHYECKHeE, MOPOXKIEHHHE pPE3KHM CMELIeHHEM OTHEJbHBEIX
YYacTKOB 3eMHOM Kophl. IIpnm 3TOM NPOHCXOAHT pasphB Mmopoj, o6pasy-
10T 6oJblliHe H MaJible TPElIHHH, 9aCTb KOTOPHX BHIXOJHT Ha NoBepx-
HOCTb 3eMJH, Pa3phiBh H CMeIUEHHs MOPOZ, CJaraioilliX 3eMHYI0 KOpY,
BLI3LIBAIOT MOJA3eMHHIE TONYKH, OTJAIOLIHECH HAa 3eMHOfl MOBEPXHOCTH.
Kaxauft Tako#l TOMYOK pOXKAAeT CeHCMHUYCCKHE BOJIHE, JOCTHraIOLIHE
HauG6oJbllell CHIH B oyare 3eMJICTPSICCHHS, HA3bBaeMOM CeHcMHIEC-
KHM O9arom.

B celficMMyeckoM oOyare pasnMYaloT THNOKEHTp, T. e. [IAyOHH-
Hyl0 30Hy, e, COGCTBEHHO, H 8apOXKJaeTcd 3eMJeTpPsiCeHHe, H 3 M H-
e HTp— ob6nacTb HaHGoJbllell CHAH CeACMHYECKOR BOJIHB HAa 3eMHOM
TIOBEPXHOCTH. PaccrosiiHe MeXIy 3LHUEHTPOM H FHMNOLEHTPOM Xapakre-
pusyeT ray6uHy cCeficMHyeckoro oyara. I'yy6uHa oyara TEKTOHHYECKHX
seMmaerpsiceHuft yaimre Bcero 50—100 kM, xoTs OniBaaM Cjay4ad, Koraa
TaKOro poJa 3eMJETPsiCeHHs 3apoXKAaJHCh Ha OrpoMHoll riayGuHe — Ao
800 xm!

B paiione AeficTByOLIHX BYJKAaHOB 3eMHasi KOpa TaKkKe COTpsiCaeT-
Csl, YTO BLI3KIBAeTCSi NMPOpPHIBAMH Fa30B H JaBHl B MOABOAAILEM KaHase
Byakana. Hepeako By/KaHHYeCKHe 3eMJIETPsICEHHsi NpPEALIECTBYIOT H3-
BEpXKEHHIO BYJKaHa, OJAHAKO MO MOILHOCTH OHH, KaK MPaBHJO, yCTyma-
IOT TEKTOHHYECKHM 3eMJIeTPSICEHHAM.

Eite Menee rpo3Hbl 06BaJib HH € 3eMJeTpsiceHHs, NOpOXKAaeMble
o6BasomM GosblINX Macc FOpPHHX Mopox. Hakowew, mpu HCKYCCTBEHHBEIX
B3pbIBaX MOJ 3eMJell Ha 3eMHofi MOBEPXHOCTH H HEBHICOKO B aTMocde-
pe BO3HHKAIOT HCKYCCTB € HH bl € 3eMJETPSACeHHS.

Kaxabiit oyar semaerpsiceHHsi — 310 06JjacTb BHYTpH 3eMJH, H3 KO-
TOPOHl PacnpoCTpaHsiOTcs YNpYyrue BOJHE pasHWX THNoB. Hekoropué
H3 3THX BOJIH NOBEPXHOCTHLHIC, PacNpOCTPaHsIOUIHeCss BOJH3H 3eMHOA
TOBEPXHOCTH, M HX CBOACTBA, OYEBHAHO, TECHO CBS3aHBl CO CTPOEHHEM
3eMHOH KODH M MOJCTHIAIOWIHX ee CPaBHHTENbHO HerJayGOKHX CJIOeB.
Topasgo HHTepecHee, noxanayd, TPOHE3HBAIOUIHE TNOYTH BCIO 3eMJI0
06beMHHIE BOJMHB, K KOTOPHM OTHOCATCA NPOMAOJbHHE, HAH P-BOJHHW
(OoT AAaTHHCKOro <«NMpHMa», YTO 3HAYHT MepBble), M MNOMepeynnle, H/IH
S-BoAHH (OT JAATHHCKOrO «CeKyHAa» — BTophie). IIpomonbHhe BoMHHL
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pacnpoCTpaHAIOTCA GHCTpee NONEPeYHHX, NOITOMY NEPBHIMH NPHXORAT
ha ceficMuueckde cranumu. [To cyliecTBy M Te, M ApyrHe NpeACTaBJsi-
10T €060/t 3BYKOBHE BOJHH OYeHb HH3KHX 4acToT. IIpH oueHb CHJbHHIX
3eMJIETPSCEHHSIX BCsi 3eMJsi HauHHaeT KoJe6aThCsl, H 3TH COGCTBeHHHIE
KoneGaHusl OrpOMHOH nJaHeTH MOXHO CPaBHHTb CO 3BYYaHHeM MCMO-
JMHCKOTO KOJIOKOJa.

Deaa B TOM, YTO HH OJHO YXO He BOCNPDHHHMaeT 3TO «3BYYaHHe»
3eMJH, TaK Kak Bce CeHCMHYeCKHE KoJeGaHHs pOXKIAaloT HHOPa3BYKH,
Tem He MeHee 3eMJIeTPSCEHHS NMO3BOJSIOT Y3HaTh HEYTO yAHBHTEJbHOE—
CTPOEHHE 3eMHHIX HeAp, COBEpIIEHHO HEeAOCTYNHLIX HHLHIM CpDEeACTBaM
HccaIeIoBaHH .

Tor ¢akr, yro BHYTPH 3eMJH Ha GoablIMX rayGHHax pacnpocTpa-
HSIOTCS YNpyrHe BOJIHH, CBHJETENBCTBYeT O TOM, 4TO G6OJbIlasi YACTb
3eMHOr0 LIapa HaXOJAHTCS B TBepAOM COCTOSTHHH.

Korpa copporaerca 3emna

Hawn «akaJeMHYecKHe» pacCyXIeHH:A O (QH3HYeCKOM MeXaHH3Me 3eM-
JIeTPACEHHA He JaJH, KOHEYHO, 4YHTATeJl0 BO3MOXKHOCTH COCTaBHTb
npeAcTaBJeHHe O TeX KaTacTPOMHYECKHX MNOCAeACTBHSAX, KOTOpHE HHOr-
Na BHI3HIBAIOT coaporaHua 3eMman. Mexnay tem 3a nociennue 100 zer
NpH 3eMJETPACEHHAX NOrH6/0 CBHILE MHJIJIHOHA YeJOBEK, NPHYEM TOJbe

C —— Cxema ceficmorpaga

KO TpPH OAHOM TOKHHCKOM 3eMJeTpsiceHHH B 1923 r. soackue mnortepu
cocraBuan 140 000.

Pasymeercs, He Bce 3emJeTpsiceHHA KaTacTpoduunsl. Exkeroano Ha
3emMHOM wape npoucxoAsT Ao 100000 semaerpscennst. Oanako vauie
BCET0 OHM HACTOJbKO CJa6H, YTO MX yhaaercs 3adHKCHpPOBaTh JHIIbL C
NOMOIILIO  CNelHaTbHEX  BHICOKOTOUHHX  NPHGOPOB — ceiicMorpados
(puc. 15). CeficMorpad) COCTOMT H3 NPYKHHH H TNOABEIEHHOrO Ipysa C
YKPenJieHHBIM Ha HeM NHIIylIHM YycTpofictBoM. Ecam 3emas He cotps-
caetcs, Ha Gymare Bpamalonlerocs GapaGaHa NoJyyaeTcsi POBHasi JH-
nus. JlioGoe, Aaxe cnaGoe 3emieTpsiceHHe NPHBOAHT IPys Ha NPYKHHE

©



‘B KoneGaresbHOe ABHMEHHe, M celicMorpaMma (3anuch Ha GapabGane)
CTAHOBHUTCS BOJHHCTOH, HepoBHOH. UeM MolllHee 3eMJeTpsiceHHe, TeM
CHJIbHee pPAacKayWBaeTcs Ipy3, TeM OOJiblle aMIVIATYAAa CeACMHYECKHX
KoneGannii Ha ceficMorpamMe. TIpnMensiioTcsi ceficMorpadhl ¢ MarHuT-
HOi 3anuchi0o u uHpoBOfi perucTpaunnesi Koae6anmii. CeiicMorpaMMu
06pa6aTHBAIOTC M aHAJH3UPYIOTCA C NOMOILBIO 3JEKTPOHHO-BBIYHCIH-
TeJbHHX MawuH (9BM).

CHavyasna ceilicorpag ¢HKCHpPyeT NpOAOJbHEE BOJHE — P-BOJIHH,
Uepes HecKONbKO CEKyHA Ha ceiicMOrpaMMe NOSIBJIfieTCS 3alHChb IO-
nepeyHnx BOJH-— S-BoaH. ITo amnanryae onn Goablie P-BosH, HO Tak
Xe, Kak M Te, OHCTPO 3aryxaiooT. HakoHeu, nociefiHHMH NpHXOAAT
L-BosHH (OT JaTHHCKOTO «JIOHras — AJMHHHE), T. €. NOBEPXHOCTHHE
BOJIHH, BH3HIBalolllHe Gosbline paspyuleHus. Ilo ceficMorpaMMe cnelna-
JIMCT MOXKET Y3HaTb DAacCTOSIHHE [0 3MHUEHTPA, MOUIHOCTb H Apyrhe
napaMeTpH 3eMJIETPSCEHHS, o A b s

B 1964 r. ycraHoB/icHa MeXAyHapoAHas ceficMHueckas 12-Ganub-
Has LWIKaJa HHTEHCHBHOCTH 3eMJIETPSCEHHH, BKJIovalollas Bce MBEIC/H-
Mble COTpSICEHHSi 3€MJH — OT HeOUlyTHMBIX, PErHCTPHPYEMHIX TOJBKO
ceficmorpadpamu (1 6aan), mo Kartacrpoduuecknx, 12-6a/MibHHX, BHI3H-
BAaIOIIHX paAMKaJbHHeE H3MEHeHHs pedbeda (ropHble OGBaJIH, H3MeHe-
HHs pycell peK, o6pa3oBaHHe OTPOMHHIX TpellHH B IOYBe).

Bo BpeMsi caaGuix 3eMJeTpsiCeHHi H3 HeAp 3eMJH BhCBoGOXaaeTcs
cpaBHHTeNbHO HeGonbwiasi aHeprus (10° k). 3aTo aHeprus, BHAesse-
Masi npu KaracTpodHuecKHX coTpsiceHHsix 3emun (mo 10'® [x), pas-
HOLEHHAa OJHOBPEMEHHOMY B3pHIBY COTEH BOMAOPOAHHIX MeraTOHHHX
60M6! HemapoM 3eMmieTpsiCeHHSI CUMTAIOTCSI CaMBIMH FPO3HBIMH H3 Bcex
NPHPOAHHIX sfBJEHHA, C KOTOPHIMH CTaJKHBaeTcH uejoBeK. MCTOpHKH
JIOHeC]d A0 HaC CTpallHble KapTHHH ADPEBHHX KaTacTpod. 3eMJjeTpsce-
Hue 526 r. Ha eBponeifickoM no6epexbe CpeAn3eMHOro MOpPsi NMpeBpaTH-
JIO B IpyAH pa3BaJuH MHOTHe TOpofia H yHHuTOXHJO 200000 yesnopex,
B 1556 r. B Kuraiickoi nposuHuuH lllanch Bo BpeMs Moulnefiwero
seMmJeTpsicennss noru6ao 830 000 yenosex. He uckmoueno, yto ApeBHHe
npepanns o ru6eau Tupa u Cupmona, Comoma m ToMopph oTpaxaioT
pealibHble COGHITHs, CBA3aHHHIE C COTPSICEHHSAMH 3eMJIH.

Korna 3emuerpsiceHne NPOHCXOAHT NMOA TOJNIHHOH MOPS HJH OKeaHa,
€ro HashHBalOT MopeTpsAceHHeM. Ecan oHo mocTaToyHO CHIBLHO, Ha
BOJHOH NOBEPXHOCTH BO3HHKAIOT I'pO3Nble BO.INB, HAa3BaHHHIE SNOHLAMM
nyHaMH. OHH SBJIAIOTCH NMOPOXKAEHHEM YAapHBIX CeHCMHYECKHX BOVIH,
OXBaTbIBAIOIMX BClo Toauly Boan. OGpywmBasch Ha Gepera, LyHaMH
NPOH3BOAAT ONYCTOWIMTENbHHE paspylieHus, OGHYHO BHCOTAa LyHaMH
He npeBHLIaeT 1 M, HO NPH CHJbHBIX MOpETpACEeHHsAX mocTHraeT 30 M n
6onee! 3a nocaeanne 2500 ner B Tuxom OKeaHe 3aperHCTPHPOBaHO
308 uyHamu.

B Bockpechnlii menb 1 HoA6Gps 1755 r. muorue xurtean JluccabGona
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OTIPAaBHJHCh Ha 6Oroc/yxeHue, Apyrie OCTaJHCh [OMa, rOTOBfCh K
npazaHuyHol Tpanese. HeoxnaaHHo 3akoJeGajach mouBa, MOC/BILIAJNHCD
rPOMKHE pacKaThi, H TOPOJ Ha IJa3ax oGe3yMeBLIHX OT YyiKaca Jiofel
HavaJ paspywarbcs. JIioan ru6au nox OGAOMKAMH DYXHYBIUHX 3JaHHM,
B OrHe mnoxapoB. Hekoropble GPOCHJIHCH K NPHCTaHH, YTOOHM CHACTHCh
Ha kopalJusX, HO Ha [Ja3aX y HHX NIpHYaJ JPOTHYJ H NOrpysHJcs B
mopckylo GeanHy. Ha mope BO3HHKJa uyHamn BHCOTOH 27 M, KOTOpas
XJBHYJa Ha Geper, yrayGuiach Ha 15 KM H B TeyeHHe HeCKOJNBKHX MH-
HyT cTepJsia JIHccaGoH ¢ JiHLa 3eMJH.

He noagymaiite, uTo Bce 3TO «Jesia RaBHO MHHYBINHX AHEH», a Te-
nepb HHYero mogoGHOro He GoiBaer. I1o MaHHBIM CTaTHCTHKH, €XKeroRHO
6biBaeT OXHO KaracTpoduuecKoe seMmJjerpsiceHne (Gogee 8 GamioB) H
OKOJIO JecTH pas3pyinTesbHHX (oT 7 po 8 Gaaaos). Ilpusenem He-
CKOJIbKO NpHMepoB. AlxaGagckoe 8-6aijpHoe 3eMJaerpsicenHe 1948 r.
6HLIO CB3aHO C ABHXXEHHeM OrPOMHHIX GJIOKOB FOPHHX NMOpOJ B paioHe
Konergara. Ilpn 3TOM Obiji paspylieHH NOYTH BCE A0Ma, He HMelOLlHe
aHTHCeHCMHYeCKHX KOHCTpyKuuii. B mae 1960 r. Broap noGepexbs Uu-
JIH Ha npoTsixKeHHH 600 KM GHJH paspyllieHH MHOTHe ropofa H AepPeBHH.
Yuacrok Gepera aaunoi 200 KM omycThics Ha 2 M, a ropoga AHKyZA
H MayjHH 4acTHYHO NOrpysHsiHcb nox Boldy. B rogmax o6pasoBajnch
TPellHHbl AJHHOA B COTHH METPOB IIpH IIHPHHE OKOJIO NMOJYMeTpa H TH-
csiYH 06GBaJioB. BO3HHKIIME NMPH MOpPeTPSACEHHM LYHAMH BLICOTOH OKOJO
30 M HauncTO cMblaH ropoaa Kyeae u Koppasb, a Takike BH3BaJH 60Jb-
1He paspyuleHHs Ha [aBalickKnx ocTpoBax M Ha mnoGepeixbe $SINOHHH.
PaspyumrenpneiM 6u10 K TallkenTckoe 8-6aJulbHoe 3eMJeTpsiCeHHe
1966 r. Hakoneu, B 1970 r. B npearopHoit yactu I'naBHoro KaBkasckoro
Xpe6Ta NPOH3OLIJIO OAHO H3 CHJBHEHLIMX 32 NoCJeAHHe roan Maxauka-
JIMHCKOE 3eMJieTpsiICeHHe, NPH KOTOPOM OGpPa30BAJHCh TPEUIHHH IMIHPH-
HOH B HECKOJIbKO METpOB.

3eMsI1 NPOROJ/IKAEeT COAPOraTbCsA, HHOTAA TFPO3HO BTOprasch B
JKH3Hb CBOHX oGHraTteseill. Ho kak 3To HH mapajokcajbHO, OT 3eMJeTps-
ceHHA ecTb M moJb3a: Ge3 HAX MH BpsAJd JH Yy3HaJu OB BHYTpeHHee
cTpoenHe 3eMJH.

CelicMHuecKan mofens NNaHeTh

Ecan 6b 3eMas 6blia OZHOPOIHOH, CefiCMHYeCKHe BOJHHE PacHpOCTpaHS-
Jaucb Ol BHYTPH Hee no npsiMoit. MuHaue roBops, ceificMuuecKHe Jyuu
6blyi GBI NPAMOJIHHEHHB, a CKOPOCTb HX— OfMHAKOBo#i. HM3menenus
CKOPOCTH M HampaBsJleHHs CeACMHYeCKHX Jydelt BHYTPH 3eMJ{ yKa3biBa-
I0T Ha HEOQHOPOJHOCTb 3eMHHX Heap.

@akT cyulecTBOBaHHA NOBEPXHOCTHHIX MONEPEYHBIX BOJIH CBHAETEJb-
CTBYET O TOM, YTO B BepXHed 4acTH 3eMJIH HMeeTcs NO. Kpaliefi Mepe
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OmiH" CNofi (3eMHasA Kopa), OTAHYAIOWHMACA NO NJOTHOCTH OT HHXKeJe-
Xamux cnoe. JleTaibHoe HCCleLOBaHME MOBEPXHOCTHHX BOJNH NOKa3a-
70, 4TO €CTb ABe Pa3HOBAAHOCTH, ABa THNAa 3eMHOR KOpH. IlepBHIf
THAN—KOHTHHeRTaJbHH i XapakTepH3yeTcsi GOJBLIOA TOJILHHON
PEPXHEro CJIOf H MaJBIMH CKOPOCTSIMH pacnpOCTPaHEHHS NOBEPXHOCTHHIX
BOJIH, Bropoji THH —O0KeaHHUYeCKHA OTIHYaeTCs OT NepBOTrO MeEHb-

N\go, FeO, Sio, 4

o““cnu (nnor ”°“Mla,,

“09“3 nucnopo‘u)

Puc. 16
Paapes 3aemuoro wapa (no A, IN. Busorpagosy).

A — 3emnasn Kopa, B, C, D — BepxHsifl, CPeAnAs M HAXHAA MaHTuH, E, F—
BHellHee H BHYTPeRHee AApa

el TOJLIMHOM H COOTBETCTBEHHO GoJblllell CKOpOCTbIO pacnpocTpaHe-
HAS TeX Xe BOJH.

B HauaJe TeKyllero Beka yHaJochb 1OKa3aTh, YTO, HauHHas# C TJay-
6unnl 3000 kM, nonepeuHHe BOJHB pacnpocTpaHsThcst He MoryT. Ha
3TOM OCHOBaHHH OBUJI CHENaH BBHIBOA, Y4TO 3eMJsi HMeeT AApO, HaXOAs-
leecsi B pacnJiaBjJeHHOM coOCTOsiHHH. I103)ke MHOroJeTHHe HCCJeIOBaHHS
CeiCMHYeCKHX BOJIH B KOHIE KOHLOB NO3BOJHJH TpeACTaBHTbL cebe Jno0-
CTaTOYHO YeTKO (XOTS H He NOJIHO) CTpOeHHe HeAp Hallell NJaHeTH.
Pucynok 16 HanoMuHaeT cBOeOGpa3HYI0 peHTreHOrpaMMy 3eMJH, NpH-
4eM poJib PEHTTEHOBCKHX Jyuelt B JAHHOM CJyyae BHINOJHAIOT CefCMH-
ueckHe BOJHBL. IIpexae Bcero Gpocaercss B IJla3a CJIOHCTOCTb 3eMJH —
paccjoeHHe ee HeAp Ha psAx cdepHyecKHXx 0GOJOYeK, Pas3NMIHBIX H MO
CDHSH‘leCKHM H N0 XUMHYECKHM CBOMCTBaM.
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Camblfi BepxHuif, MOBEPXHOCTHH CJIO# — 3eMHAas KOpa COCTOMT H3
0CaJOUHBIX M KPHCTAJJIMYECKHX MOpox. M3 XUMHUECKHX 3/IeMeHTOB 3]ecCh
npeo6iafaloT KHCIOPOX, KpeMHuil, aMIOMUHHA, XOTA TOPHbHe MNOPOAbI
BKJIOYAIOT BCe 3JeMeHTH Tabauub MengeneeBa. ToJiuHa KOHTHHEH-
TaabHOA 3eMHOM Kopn 37—47 kM, okeahuueckoi 7—10 km. [To ceficmu-
YeCKHM JAHHBIM, B KOHTHHEHTaJbHOH KOpe MOXHO BBAGJHUTb TPH CJIOA —
0CajgouHbifi, «rPAHUTHBIA» U «6a3aibTOBH». Ha3saHus 3TH HeCKOJBbKO
YC/IOBHBI, TaK KaK COCTaB CJIOEB OMNpejeseH He NPAMbBIM XUMHUECKHM Iy-
TeM, a 10 CeiicMHueckuM BoJHaM. OKkeaHHYecKas Kopa ABYCJOfiHa, OHa
COCTOHT M3 OCafOYHOro H «6asanpTOBOro» cjoes. Ml Ha maTepukax, u
Ha KOHTHHEHTaX Kopa pasjiesieHa FJIyGOKHMH TPelHHaMH Ha UCHOJHH-
CKUe MJHTH HJHA GJIOKH,

IMoa 3emHOlt KOpOil HAXOAHTCA MaHTHA — NMOJKOPKOBas 060J04Ka
3emau. Ona mpoctupaercss Ao ray6unn 1900 kM u pasgenserca Ha
BEDXHIOIO H HHXKHIOIO MaHTHIO (mocjaeiHsis HauyuHaerca C TJAYOGHHB
1000 km). [ToBepxHOCTb pasgesa MexAy MaHTHed M 3eMHOH KOpOH mo-<
JyudJla HaHMeHOBaHHe MOBepXHOCTH MoxopoBHunya (IO HMeHH HCCJe-
J0BaBlIero ee IOrocaaBckoro ydyeHoro). Cpepnas riayGuHa 3aJeraHus
3onnl MoxopoBuunda — okosio 33 kM. Kak u 3emHas xopa, MaHTHA B
UeJOM HAaXOoQUTCA B TBEPAOM COCTOSIHHH. JIHIIL B OTHEJbHHX JIaBOBHIX
«KapMaHaX» BelleCTBO MaHTHH PaCIJaBJeHO A0 COCTOSHHA Marmul. M3
3THX «KapMaHOB» MarMa depe3 epJa BYJKaHOB H3Bepraerci Ha IO-
BEPXHOCTb 3eMJIH.

W3BecTHO, 4TO npu CycKe B LIAXTH TeMmepaTypa Ha KaXKAbIR KH-
nometp nosbiliaercss npumepho Ha 20 °C. Ecau 6bl TaKo#i mMpHPOCT TeM-
nepaTyps NpOJOJIKAJCA A0 UeHTpa 3eMJH, TeMmepaTypa TaM IpeBBICH-
na 661 100000°C. Ha camoM jgeje oHAa, MO-BHAMMOMY, B AECATb pas3
HHKe, MAHTHA B LeJOM TBepjJa, 3HaYHT, HCTOYHHKH Telsla COCpeloTOoYe-
HH CKOpee BCero B KOpe, H 3THMH HCTOYHHKaMH SIBJAIOTCA pacnajalo-
Kecss pajiHOAKTHBHbIE BelllecTBa.

BepxHAfl MaHTHS COCTOHT U3 NEpPHIOTHTAa, YILTPAOCHOBHON NOPOAH,
GeqHOfl KpeMHHeM, HO 6OraToii MarHHeM M KeJie30M, a MAHTHS B ILe-
JIOM — H3 OKHCJOB MAarHHs, XeJe3a H KpeMHusa. [liotHocts MaH-
THY yBeJHYHBaeTca c ray6uHoit or 3,3 no 5,2 rpamma Ha KyGuue-
ckuit caurumerp (r/cm3). CoOOTBETCTBEHHO NOBHIIAETCSi M Temmepa-
Typa MaHTHH —oT 500°C Ha rpaHuyHoM cJoe MoxopoBuunua RO
3800°C B cambix rayGokHx ee caosax. Ilo HeKoTOpeM mpeamnosoxe-
gHAM okosao 20 9% mnopox BepXHe MAaHTHH HaXOAHTCA B 2KHAKQM CO-
CTOSTHHH.

B nocaeatee Bpemsi 06JaCTb Iepexojga 3eMHOA KOpPHl B MaHTHIO CTa-
Jla uMeHoBaThcsl TeKToHOCepo i Ilo-Buaumomy, 3gech U3 mopox
MaHTHH «BHIJIABJAAIOTCA» Ga3aJbThl HHXKHEro CJI0s 3eMHOR Kophl. OpHo-
BPEMEHHO M3 BelleCcTBa MAaHTHH BBIJENSIOTCA Fashl W Maphl, NpoGuBaio-
e ce6e nyTb B aTMocdepy.
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B Bepxnel mantuu Ha ray6une 60—100 kM ecTb CJOf NORHXEHNOA
NJOTHOCTH, Tle CKOPOCTb PacmpOCTPaHEHHS CeHCMHYECKUX BOJH TNOHU-
xkaercs ¢ 8,1 no 7,8 kujaoMerpa B cekyHAy (kM/c). DTOT cJoM, Hrpaio=
wHit poJb BOJHOBOAA, OBl Ha3BaH acteHocdepoin. Ilox okeanas
MM acteHocepa mpocTHpaerca 0 ray6nHH 400 KM, mox MaTepHKaMu —
Ao 250 kM.

Llentpanbnas uyacTh 3eMJuH, Jexallas NOA MaHTHed, HashHBaeTcs
aapoM Ha rpannue sizpa mjioTHOCTb pe3Ko Bo3pacraer ao 3,4 r/cM3,
a naeienne — no 0,13 muan. MITa. ®usnueckas npuposa 3eMHOro sapa
He BrojHe ficha. Crapas rumoTesa O pacCIJIaBJEHHOM eJe3HOM sape
C pasJH4YHHIMH COBPeMEeHHHIMH ee BApHAaHTaMHM JIO CHX NMOP HaXOAHT cCe-
6e croponnukoB. OnHako ceffuac GoJee momyJasipHa FHIOTe3a CHJAHKAT=
HOro sijpa, NpeAnoJjaraiomas, 4To COCTaB fiApa CXOZEH C COCTaBOM
MaHTHH. B moGoM ciyyae (u3HuecKOe COCTOSIHHE 3€MHOro sijpa He-
o6uuHo. B ero uentpe naeaenwe pocturaer 360 000 MIla, u 3romy
ZaBJIeHHI0 COOTBeTCTBYeT TeMmepatypa 5000°C. B Tako#t ¢u3su-
YyeCKOH o0O6CTaHOBKe BEIECTBO MNEPEXOAHT B TaK Ha3LIBaeMYyl0 Me-
Ta/VIMYeCKyl0 (a3y — 3/IeKTpOHHbHle O060JOYKH paspylialotes H obpa-
3yeTcA MIJOTHAs INJa3Ma, HachllleHHass CBOGOAHHMH 3JjeKTpoHamu. Hx
Ko/blleBHE BHMXpH, IIO-BHAHMOMY, H NOPOXKAAIOT MarHHTHOe moJe
3eMJn.

Pa3/Hyalor BHellHee M BHYTpeHHee sapa. I'paHHIa MeXIy HHMH
NpPOXOAHT Ha riyGuHe okoJo 5000 kM. BHeuiHee sapo Kuaxoe, Ppacs
NJaBJeHHOe, MJIOTHOCTh ero okoao 10 rfcm3, IlnoTHocTs BHYyTpenHero
TBEpAOrO siipa ROCTHraer noutH 14,5 r/cm3,

«BepHyBllnCb» H3 MpayHHX Help 3eMHOro IIapa Ha ero noBepX-
HOCTb, MH BCTpeuYaeM ellle OXHY ero OGOJOYKY — ruApocdepy. 3Ta HHA»
Kasi 060JI0uKa Halledl nJaHeTh 3aHuMaer 17 % ee moBepxHocTH. Mmupo-
BOM OKeaH JEJMT Cylly Ha LIeCTb KPYMHBHIX MacCHBOB (MaTEPHKOB HJH
KOHTHHEHTOB) M Ha MHOMeCTBO OCTPOBOB, COCTaBJsIOLINX B obwem 2 %
seMHoli nosepxHoctH. Cpeamsia ray6una Muposoro oxeana — 3790 M,
HauGosblias — 11 022 M. Baasasce B cywy, Muposoil okean o6pasyer
MOpSl M 3aJIHBHL

IpumeuaTeJbHO W He CIy4YailHO, UTO BCe MaTepHKH (MCKI0uasas ARHe
TapkTHAY) cyxalotcs K lory. CepepHoe mnoJywapue 3eMJH B OCHOBHOM
maTepukoBoe, IOxxHoe — oKeanuyeckoe, EcTb H npyrHe 3akoHoMepHOCTH
BO BHellHeM OGJHKe 3eMJH, OODbACHAIOLIMeECH, KaK GyAeT NoKas3aHO HHe
e, ee NJaHeTapHO#H GHorpadmued. B rumpocdepy 3emin BXOAAT TaKke
PeKkH, o3epa M mpoune BoaoeMH. Hcnapssce, Boga ruapocpepH NONOJs
HsleT aTMOCepy — BHellHIO ra3oByl0 060JouKy 3emid. CMech rasoB
060JI0UKH HMeHyeTcsi Bo3zyXoM. CocraB BO3ZyXa HaM XOpOIIO 3HAKOM
¢ peTckux JeT (78 % oGuiero o6beMa aTMOCOhepH NPHXOZHTCA Ha a3o0T,
21 % — Ha Kucnopoa, okono 1 % — na aprou, 0,03 % ~—Ha yraekucasifi
ras, oCTaJbHOe — pa3Hble NPHMeECH).
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Xotsi ceficMHuecKHe BOJIHBI He 3aTparuBaloT aTmoc(epy, CBs3b ee
¢ neapamu 3eman odeBuaHa. CoGcrsenHo, aTMOChepa 3eMiu ecTb IO-
poxaenne ee Hexp. OHa o6pa3oBaHa ra3aMH, BBHIIENHBUIHMHCS H3 TBep-
-BOTO B eaoM Teaa 3eMJd. ATMochepa 4aCTHYHO PAcCeMBAETCs B MHPO-
BOe NMPOCTPAHCTBO, HO Ha CMeHY MOKHHYBIIMM 3eMJIO ra3aM H3 3eMHbIX
HelIp MPHXOAAT HOBHIE, 0COGEHHO OGUJbHHE BO BPeMs BYJKaHHUECKHXK
usBepxenuii. Bce 060s0uku 3emJM, H BHelIHHe H BHyTpeHHHe, He W30-
AHPOBaHbl APYr OT ApYyra, a HaXOAATCA B MNOCTOSIHHOM, HeNnpephLIBHOM
B3aUMOJECTBUH.

Mo)xHo nu npefckasarth 3emnerpacexnel

‘Ha Bonpoc, rae MOXKeT MPOH3OHTH 3eMJeTpsCeHHe, OTBETHTb CPaBHH-
sejbHO npocTo. JlaBHO CylieCTBYIOT CeACMHYECKHe KAapTh, Ha KOTOpBIX
-OTMeueHHB CefiCMUYeCKH aKTHBHBE 30HH 3eMHoro mapa (puc. 17). 3to
-Te yYaCTKH 3eMHOH KOpbl, TIle TeKTOHHYeCKHe MBHXKEHHF BO3HHKAIOT
0COGEHHO 4acTo.

CreayeT 3aMeTHTb, YTO SMHIUEHTPH 3eMJETPACEHHI JIOKaJH30BaHB
B OYeHb Y3KHX 30HAX, OMpelesAOILHX, N0 MHEHHIO psifa Y4YeHHX, B3ad-
MoaeiAcTBYOIHE Kpasi JHTOChepHBX MJAHT, PasiHyaloT TpH riaBHBIX
‘ceficMHYecKux nosica — TuxookeaHckuit, CpeXuseMHOMOpckRii H Araau-
THuecKuii. B nepBoM u3 Hux coBepuiaetcsi okono 68 % Bcex semaerps-
.cennit, On Bkmoyaer Tuxookeanckoe moGepexxbe AMepHKH M A3uH H
yepes CHCTEMY OCTPOBOB A0XOAHT 10 GeperoB Ascrpainn H Hosoit 3e-
-naHand. CpeAH3eMHOMOPCKHH NOAC TAHETCS B IIHPOTHOM HanpaBJieHHH
-0T ocTpoBoB 3eJieHoro Muica uepe3 noGepexbe CpeaH3eMHOro Mops, Or
-Coserckoro Cowsa no Lenrpansiora Kuras, F'umanaes n HUuponesum.
HaxkoHen, ATJaHTHYeCKHH MNOSAC NPOXOAHT BIOJb BCEr0 MOABOAHOIO
Cpeaunno-Atnantuueckoro xpe6ra or ocrpoBa HInuuGepren u Hcaan-
AHH RO ocTpoBa Byse.

Ha rtepputopun CoBerckoro Coio3a oKon0 3 MJH. KBaAPaTHHX KH-
JIOMETPOB 3aHATH CEefCMHYECKH OMacCHHIMH pafOHaMH, IAe BO3MOXHM
seMyreTpsiceHHst B 7 GaajoB H Gojee. DTo HeKoTophlie paiionn CpenHeit
Asun, IlpuGaiikanbsa, Kamuarcko-Kypuiabckoii rpsusl. CeficMuuecKH ak-
THBHA 10XHas 4acTh Kpeima, rae euwe He 3a6wiu 8-GanabHoro $latwii-
ckoro 3emJerpsiceHHss 1927 r. He MeHee akTHBHH paifioHl ApMeHuH,
rie B 1968 r. Takke npoH3owJo CHIbHOEe 8-GasiibHOEe 3eMJETpSCceHHe.

Bo Bcex ceficMHYeCKH AaKTHBHHIX 30HAaX 3EMJIETPSCEHHS BO3MOXHHI,
B JPYIHX MeCTax OHH MaJIOBEPOSTHH, XOTA M He HCKAIOUEHH: HEKOTOphle
MOCKBHYH, BO3MOXHO, NOMHAT, KaK B Hauleit ctoauue B Hoabpe 1940 r.
npox3souo 3-6ajMbHOe 3eMJIeTPSICeHHE,

Tpeasnaers, PAe NPOH30AAET 3eMJeTpsCEHHe CPABHHTEJBHO JETKO.
Topasao Tpyzitée ckasaTh, KOTAAa OHO NMpPOH30iiZeT. 3aMedeHo, 4To mepes
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3eMJIeTpsICEHHEeM HAKJIOH 3eMHOA NOBEPXHOCTH, HM3MepseMHl ChelHansb-
HHMH npuHGopaMu (Hak/JOHOMEpaMH), HauHHAaeT OBICTPO H3MEHATHCH,
npudeM B pa3Hule CTOPOHH. IIpoHCXOZHT «6Gypsi HAKJIOHOB», KOTOpas
MOXeT CJHYXHTb OJHHM H3 NpPeABECTHHKOB 3eMmJeTpscenus. [ pyroii cno-
€06 nporHo3a — MOACJYUIHBAHHE <«ILENOTa» MOPOA, TeX IOA3EMHHIX LIy-
MOB, KOTOpHe NOSIBJAAIOTCA Nepef 3eMJeTPSCEHHEM H NO Mepe ero NpH-
O/HXKEHHsT YCHIHBAIOTCA. BHCOKOYyBCTBHTe/bHHE NPHGOPH PErHcTpH-
PYIOT YCHJIEHHE MECTHOrO 3JIeKTPHYCCKOrO IOJS — Pe3yJbTaT CXKaTHA
nopox nepex 3emJerpsiceineM. EcaM Ha noGepexbe mocse MOA3EMHHIX
TOJYKOB Pe3KO MEHSieTCA ypOBeHb BOALI B OKeaHe, 3HAYUT HaA0 XKAaTb
LyHaMH.

M Bce-TakM nporHo3UpoBaHHe 3eMJIETPACEHHA HAaXOAHTCA B Ha-
9aJbHOH CTafiHH, 9YTO, KOHEYHO, OOYCJNOBJEHO CJIOXHOCTbIO CeHCMHuYec-
KHX SIBJICHH! ‘M HENMOJHOTOR HALIHX CBEAEHHH O TOM, 4TO NPOHCXOAHT B
3emMHHX Helpax. Hax pewenneM mnpoGneMbl nporHosa 3eMJieTpsCeHHH
paboTailoT GoJblliHe KOJJIEKTHBH YyueHnx. M HacTynut Bpems, Koraa
4eIoBeK MOJIHOCTbIO O0Yy3AaeT BHYTpPeHHHe CHJIbL CBOEH NJaHeThl, 3aCTa-
BHB HX paGoTaTb Ha cebsl.



B POJIU MATHUTA

Mei  nocrasuau cebe uensio...
Hauath ¢ OBULEM3BECTHLIX KaMeH-
HLIX M XKENe3HbIX MarHWToB, mar-
HUTHLIX Ten u Haubonee BnM3kmx
K HaMm uacTel 3emnu, KOTOpHI®
MOXHO OWYNLIBATL PyKaMM #
BOCNPUHMMATL 4YyBCTBAMM; 3aTem
NpoAOMKMTL 3TO NPM MOMOLUM
HarnsgHbLIX ONbLITOB C MAarHUTamM
M, Takum o6paszom, snepsuie
NPOHUKHYTL BO BHYTPEHWE 4aCTH
3emnu,

B. T'uns6epr (X Vil sek)

Wy

/5
=\

MaruurHoe none 3emnu

Tpyauno ckasaTh, KTo mnepBbiit H306pen Komnac., Ecan Beputb Kurafi-
ckuM JereHaam, eule 4000 ner nasax umneparop Xyaur-Tu monas3osai-
cA MOBO3KOH, Ha KoTopoitl Oba YycTaHoBJeHa ¢urypka Kurafua c
BHITAHYTOH Brnepen pyko#. Dta durypka c 3anNpATaHHHIM BHYTPH
MarHuToM OblIa OZHHM H3 JpeBHeHIIHX KOoMMacoB: cBOGOAHO Bpa-
IafACch BOKPYr BepTHKAaJbHONH OCH, OHa YKasblBaja HalpaBJeHHe Ha
ceBep.

CaM0 CJ0BO «MArHHT», [O-BHAHMOMY, MpPOH3OUIJIO OT Ha3BaHHS
MECTHOCTH (XOJMHB MarHe3u# B Mauoft Asuu), rae KoGhIBany XKeJe3Hyio
pyay. EcrecTBeHHBIi MarHHT — 3TO YepHbIH C KOPHYHEBATHIM OTTEHKOM
MUHEepaJ MarHeTHT, Ha3biBaeMblif HHaye MarHHTHHIM XeJe3HskoM, HHor-
Jla OH BCTpeyaeTcsi B BHAe 3aJsiexeil, Yallle MPHCYTCTBYET B H3BepKed-
HBIX mopofax — 6a3aiabTe, auabase, rpanHte. 3HaMeHHTas ropa Mar-
HuTHas Ha JOxXHOM Ypasie COCTOHT H3 MarHeTHra.

Marserur comepxur okoao 70 % kemesa. Ecam K marHerury npm-
KOCHYTbCHi YHCTBIM KeJe30M, TO OH CTaHOBHTCA HamarHHyeuHwniM. [To-
AOGHBIM CMOCOGOM MOXHO H3rOTOBHTb CTPeJKH KOMIAacoB H Apyrue
MAarHHTHL.

Ha ypokax ¢mM3uku B WIKOJEe yNOTPeGAsIOT JHHEHHble MarHUTH. 3TO
MOJIOCKAa XKeJe3a, HMeiollasi ABAa MarHHTHBIX NOJIOCA, YCJOBHO Ha3biBa-
eMbiX CceBepHbIM H I0:KHBIM. OIHY MOJIOBHHY MarHHta, Ty, rie HaXoZHT-
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Csl CeBepHHN NOJIOC, OKPALIHBAIOT B CHHHIl LBET, APYryio NOJOBHHY — B
KpacHwii. Ecau Takoli MareWT nokpniTb Gymaroff, a Ha Gymary nocH-
naTh MeJKHe JKeJe3Hble ONHJKH, OHH HaMarHHTACb, PacnosoXaTcs BAOJb
CHJIOBHX JHHHH MarHutTHoro noas. Tak BHIJIAMHT MarHuTHoe MoJe JIH-
HEHOTO MarHHTa ¢ ABYMS NOJIOCAMH, Ha3blBaeMOro HHaye JHIOJEM,

3eMmiisi — MCNOJHHCKHA «IIapoBOii» MarHWt. B nepsoM npu6amxe-
HHH MarHHTHOE MoJie 3eMJH DaBHOLEHHO MarHHTHOMY INOJIO JIHHeAHOro
MAarHHTa, OCh KOTOPOTO HAKJOHEHa K OCH BpallleHHs 3eMJH MNOA YIJoM
12°. Jl1060nbITHO, Y4TO OCh 3TOro BOOGPaX<aeMOro JIMHEHAHOrO MarHuTa
(oHa Ha3wBaercss MAarHHTHOH OCbl0 3€MJH) He INPOXOXHT yepe3 LEHTP
3emJH, a CMellleHa MO OTHOUIEHHIO K HeMy Ha 400 kM (B cTOpoHY
Tuxoro okeana). ToukH, B KOTOPHIX MarHHTHasg OCb IepeceKkaer
3eMHYI0 NOBEPXHOCTb, Ha3BIBAIOTCS TFE€OMATHHTHHMH NONIO-
caMu.

He cnepyer mytaTh HAeaNH3HpOBaHHHIE MarHHTHHE NoJioca 3eMJH
€ peaNbHbIMH MarHHTHHIMH nomocaMH. [TocaennHe onpenensioTcss Kax
TOYKH, B KOTOPBIX CTpeJKa KOMIlaca 3aHHMaeT BEPTHKaJbHOe MNOJOXKe-
Hue. OmuH u3 HUX Haxomurca B KaHajackom apxumejare, mpoTHBOIO-
noxHuuiit — B Anrapktuie. To, yTo peanbHoe MarHHTHOe moje 3eMJan
OTJIHYaeTCA OT €e TeOPeTHYeCKOro MarHHTHOTO IOJisi, BEI3BaHO He TOJb-
KO MECTHBIMH MAarHHTHHIMH aHOMaJIMSIMH, T.€, HCKaXXeHHsMH reomar-
HHTHOTO NOJIi TeMM MAarHHTHHIMH MOJISIMH, KOTOPHe CO3JaIOTCH 3anexa-
MH MarHMTHHX nopoi. EcTb u npuunHB KoCMHYecKoro xapaxrtepa.

3eMHo#t Iap MOCTOAHHO «O06NYBaeTCA» «COJHEYHHIM BETPOM®, T. €.
notokamu BHOpoweHHEX CoJHUEM KOPAYCKYJ (3JIEKTPOHOB, NPOTOHOB
H fifep aTOMOB APYrHX, Gosmee TAMeJHX, YeM BOXOPOX, 3JEMEHTOB).
«ConHeunblii BeTep» — 3TO 3JEKTPONPOBOASAILAA NJNa3Ma HJH B LeJOM
9JIEKTPHYECKH HeHTpasNbHasi CMeCb NOJOXKHTEJbHO H OTPHIATEeJbHO 3a+
psKeHHBIX yacTHI, Ona Bcerkxa nepeHocHT ¢ coGoii cnaboe (HanpsKeH-
Hoctbio 0,8-10—3 A/M) maruuTHoe moJe. XOTsfi MarHuTHoe noJje 3eMJn
HMeeT 3HayHTeNbHO G6OJbIIYI0 HanpskeHHocTh (okoso 40 A/M), nox
BO3J€e/iCTBHEM «COJIHEYHOrO BETPa» OHO 3aMeTHO HCKaXaeTcst u Ha GoJb-
LIHX PacCTOAHHAX OT 3eMJH NpHoGpeTaeT BHA, H306pa*KeHHHIH Ha PHC.
18. YTOUHHM HeKOTOpHIE HAeTaJH 3TOH KapTHHHL,

ITpocTpaHcTBO, B KOTOPOM HanpsXKEHHOCTh MarHHTHOrO NOJst 3eM-
JU He YCTyNaeT HaNpsXKEHHOCTH MEXIJIAaHETHOrO MAarHUTHOro IoJs
(0,8-10-7 A/M), nasuniBaeTcs MarHuTtocdepoi. B HanGosee yna-
JeHHHX YacTAX rpaHHLUa MarHHTocdeps NPOXOAHT Ha paccTOsHHH 10—
15 3emubix paguycoB oT ueHrpa 3eman. Co CTOPOHH, OGpallleHHOA K
Connny, marnutocdepa c)ara MarHHTHHIM [AaBJEHHEM «COJHEYHOTO
BeTpa». C NMPOTHBOMOJOXHOM CTOPOHH €€ CHJIOBHIE JIHHHH Pa3OMKHYTH
M 06pa3yloT TaK Ha3biBaeMHil MarHMTHHA xBocT 3eMaH. Buyrtpm storo
XBocTa OOGHapyXeH HeATPaJbHHIA CJOH, Tle HaNPSXKEHHOCTb MarHHTHO-
ro NoJs GIM3KA K HYJIO.

50



Bca 9Ta KapTHHa BechbMa -M3MenuuwBa Bo BpeMend. Korma Counie
aKTHBHO H €ro MNOBEPXHOCTb YycesHa mnaTHamu, B atMmocdepe ConHua
YaCTO NPOHCXOAAT B3PHBH, MMeHyeMble COJHEUYHH MU BCNBI MK a-
mu. [pu atom ConHue «BHCTpPeNHBAET» B MEXKIJIAaHETHOe NMPOCTPAHCTBO
0671aKa KOpMYCKYJ — KOpIycKyJsipHhe NoToKH, OuH Gojlee MJIOTHH H
Gonee maMarunyenn (go 0,8-10-3 A/M), ueM «cosmHeunnfi Berep». Kor-

Conneuntilt 6emep
o —

MexnnraKkemnoe
Mazhumnoe nore

Puc. 18
Maruutocdepa 3emnn.

Yucsa yka3bplBalOT PAaCCTOAHHA B paaHycax 3eMau. 3aWITPHXOBAHK PaAHaUHOH»
HbIe mosaca

Ja ofsaka KOPHMYyCKyJa JRoJeTaloT KXo 3eMJH, Marhutochepa «Gymopa-
KHTCA» UMH, M TPOHUCXOAAT 3aMeTHHEe BO3MYILEHHSI MArHHTHOTO IOJf
3emuH — TaK HasbiBaeMble MarHuTHHe GypH. B Takhe mepHOAH CTpesxu
KOMMacoB OHICTPO KOJeGJIOTCH, H HX MOKA3aHHSA CTAaHOBATCA HETOYHBLIMH.

Onunako u Toraa, Koraa CosHile CMOKOHHO, MarHHTHOE Mojie 3eMJH
He OCTaeTc HeH3MeHHBIM, YJbTpadHojeroBue ayyd CosHUA HOHH3H-
pyloT BepxHHe cjon atMocdepn (HOHOchepy), mpHUeM [AHEM HOHOB TaM
ropasno Godblie, yem Houblo. [To AeficTBHEM COJIHEYHHIX H JYHHBIX MPH-
JIMBOB HOHOC(epHHIE CJOH HempephBHO JABHXKYTCA B MAarHHTHOM IoJie
3emJaH, H B HHX HHAYUHPYIOTCH, KaK B PQTOpe AHHAMO-MAUIHHBI, CBOH
HoHOc(epHble TOKH, H3MeHSIOIHe MarHHTHOe moJie 3eMJH H 3aCTaBJsio-
I[He CTPeJKH KOMMAacoB XOTfl H HE3HAYHTENbHO, Ho GecrpepuBHO KoJe-
6atbca. HaKoHew, cyuiecTBylOT oOdeHb MEAJEHHBIE, HO TEM .He MeHee
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HeNpepLBHO NPOAOJKAIOUINeCs B €K 0B H € H3MEHEHHAI 3€MHOro- MarpAT.
HOre noJi.

CO]"JlaCHTer, yT0 3eMAs [0 CBOMM MAarHUTHHIM CBOMCTBAM MaJo
HaNOMHHAeT WKOJbHbIA HOCTOSSHHHH MarHur,

3eMHble Heapa M MAarHMTHble aHOMANMM

Jas raaBHo# TeMBl 3TOH KHHIH — 3HAKOMCTBO C 3€MHLIMH HEADaMH —
0COGEHHO MHTEpPEeCHH MECTHHE 3eMHble MarHuTHHe aHoManaun. B 3aBu-
CHMOCTH OT MaciITa6oB HX AeJAT Ha NOKaJdbHHE, pErHoHads-
HHe U MHpoBBHB e [lepBhie HMEIOT B NomepeuHHKe BCEro HECKOJBKO
KHJIOMETPOB, BTOphle — AECATKH H COTHH KHJOMETPOB, a TPeTbH — THCH-
yi KujaoMeTpoB. Bo Bcex 3THX aHOMaJIMsiX MarHHTHOe moJe HeoOH4YHO
BEJIMKO M €ro HampsKeHHOCTb (Mo BepTHKajH) jpocturaer 1—2 aspcren.

[Ipuuuna JOKaNbHBIX aHOMaJMil — MPHCYTCTBHe B JaHIOM paioHe
GonblUMX 3anexell HaMmarHHuyeHHblx mopod. CaMHe 3aMeTHHe MarHuT-
Hble aHOMAaJIHH MOPOXKAAIOTCH XKeJIe3HRMH pYAaMH, MeHee 3HauHTeNbHHe—
n3pepxKeHHHMH (Ga3anabThl, Auaba3n) U MeTraMopdHuecKHMH (XKeJe3H-
CThie KBapUHTH) nopogaMd. UTo KacaeTcsi MHPOBHX H KDYMHHIX perHo-
HaJbHHX MArHWTHHA aHOMalHii, TO MX CYUIECTBOBAHHE CBA33HO, MO-
BUAMMOMY, ¢ (PH3HYECKHMH OCOGEHHOCTAMH Tr1yGOKHX CJOeB 3eMHOH Ko-
PH M Jaxke BepxHell MaHTHH. B mocnenHeM cayuae M3yuyeHHe aHOMauuH
0cO6GEeHHO MepCleKTHBHO — Bellb caMasi ray6okas GypoBas CKBaXXHHa
npowa Gosnee 11 KM, Toria Kak NpH JAETaJbHOM H3y4YeHHH 3eMHOro
MarHeTH3Ma MOXHO Yy3HaTb O CBOHCTBax BellleCTBa, HaXoAsllerocs Ha
ropasfo GoablHX ray6unax. Jlume Ha ray6use 40—100 kM TeMnepa-
Typa CTaHOBHMTCA TaKOH BHICOKOH, YTO O HaMarHMYMBaHHH 3€MHBIX MNO-
POAL He MOXKeT OHTb M peun.

MaruuTHeie KapTH 3eMJH, Ha KOTOPHIX u306?ameﬂu KpHBble paB-
HOM HAMpsXKEHHOCTH, MO CYLIeCTBY HAMOMHHAIOT pPEHTreHOrpaMMy Ha-
mei naasetdl. Bcs tepputopus Coserckoro Colo3a mMOKpHTa aspoMar-
HHTHON CBEMKOH, MpHYeM CpejHee PacCTOSHHE MEXAY MaplIpyTaMu MOs
JeTOB He NpeBHINAeT HECKOJbKHX KHaoMeTpoB, Bce, maxxe HeGoJbliHe
aHoMaJMH Ha 3TOM Kapre AOJ/KHH MOJYYHTb OObACHEHHE H NOMOYb
pa3pelKe MOJIE3HHIX MCKOMaeMulX. B cymHocTs, rayGuHHass «MarHuTHas
pasBellKa» MpecJelyeT TPH LeJH: perHoHajbHOe H3yyeHHe TJYyGHHHOrO
CTPOEHHS 3eMJH, NMpoc/eXHBaHHe Pa3JHYHHX CTPYKTYp B KPHCTasJH=
yeckoM (yHIaMeHTe 3eMHOH KOpH M, HAaKOHeL, MOHCKH Ke/le30DyIHHX
MECTOPOXAEHHH.

Ha o6mefi MarHuTHOH Kapre 3eMJH BHAENSIOTCA TPH MHpPOBHE
aHoMaann — oaHa B Kanane, Bropas B AHTapKTHje, TpeTbsi B Hallei
crpane, Mexay Enuceem u Jleno#i. Ilpoucxoxiaenue X MoKa He COB=
ceM fICHO, HO 3aTO B JAPYrHX cayyasix« XOJMH»® MAarHHTHON KapThHl NpH-
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BeJAM K OTKPHITHIO MOUIHHIX 3aJie}Kefi O4eHb MOJIE3HHK AMAA MNPOMLIHAEH-
HocTu nopoA. Knaccuueckuit npumep — Kypckasi MarHutHas aHOMaJus
(KMA), orpoMHas kaagoBas eJse3a, pa3paGorke xoropoit B. U. Jle-
HHH yAeasd HCKaouHTeqbHOe BHHMaHHe. OTkpuTie Kypckoit aHoManuu
B. B. MaakoBCKHii npHBETCTBOBAJ CTHXaMH:

JiBepu B cltaBy — IBEepH y3Kie,
Ho xak Gbl HH GLIJIH OHH Y3KH,
HaBceria Bofijere
BH,
kto B Kypcke
AOGHIBa/ XeJe3Hble KYCKH.

Jlenuncknit pexkper 1919 r. 06 usyuenuu Kypcko# MarHHTHOR aHo-
MaJH¥ O3HaMeHOBaJ co0o# pOXIeHHe COBETCKOW pa3BefoyHOH reodd-
3UKH.

Hoine ussectHo, uto KMA npexacraBaser coGoit ABa mMOA3EMHBIX
MOYTH Mapaj/eJbHHX XeJIe30pyRHHX Xpe6Ta. OXHH H3 HHK  HMeeT
IIHPHHY OKOJO 25 KM H TAHeTca K lory Ha 400 kM, Apyroil Ha 5 ku
mupe # Ha 200 xM AnuHee. CTpeska KoMIaca B 3THX pailoHax BMecTO
ceBepa HHOrJa MoKashiBaeT Ha BOCTOK, 3anaj H Kaxe Ha for!

OnHako He BCe XKeJe3HHE PYAH YCHAHBAIOT MArHHTHOe moje 3eM-
JIH, HEKOTOpHle OCJAAGAAIT ero, YTO CBSA3aHO C OGPAaTHHM HaMarHH4M-
BaHHEM 3THX MOPoJ. 3HAYHT, He TOJBKO «XOJMBI®, HO H «BINAJHHH» la
MarHUTHBIX KapTaX MOrYT yKa3nBaTb Ha 3aJeXH MOJe3HHX HCKOMaeMhiX.
K uMcny TaKHX HeoGhYHHIX MarHHTHHX aHOMaJHi NPHHAI/MeXHT AHra-
po-MnuMckas aHomaaus, oGuapyxeHHas B 1923 r. Ecrb orpuuaress-
uuie aHomanuu B lOxHoit Adpuke u CeBepHoit AHrJHH, Ha TepPHTOPHH
ofenx AMepHK H B APYrHX MecTax 3eMHOro ILiapa.

ITpoucxoxaeHHe OTpHUATENBHHIX MArHHTHHX aHOMaJHH MOKa He-
usBectHo. Ho 3TO, KOHeyHo, He MeluaeT pa3BelKe INOJE3HHX HCKoMac-
MbIX, BRI3BIBAIOLIHX CTOJIb HEMOHATHOE SIBJIEHHE MPHPOIHL.

CylecTsyioT pas3/HuHble NPHOOPHI AN H3MEPEHHS HamPsKEHHOCTH
MarsHaTHOro nosii 3eMJan ! © MarHHTHHe 0OCepBaTOPHH, TAe BHHMAaTeb-
HO CJelSIT 33 M3MEHeHHSMH 3eMHOr0 MarHeTHsMa. MarHHTHHe H3Mepe-
HHsi IPOBOAAT H Ha cylle, H Ha MOpe, C CaMOJIETOB H JaXe C MOMOLIbIO
HCKYCCTBEHHHX cNyTHHKoB 3eMJH. OpraHusyioTcs MeXAYHapoIHhle HC-
CJeJOBaHHA, MO3BOJSIOLHEe B [J106ajJbHBIX MacliTabax BHISIBIATbL BCe
0COGEHHOCTH 3eMHOr0 MarHeTH3Ma H ero H3MmeHuyHBocTH. M Bcs 3Ta or-
poMHass pa6oTa OueHb MOJe3Ha He TOJbKO I/  PasBelKH IMO0Je3HHX
nckonaeMux. [To xapakTepy MarHHTHHX CBOHCTB 3eMJIH MOXHO CYRHTb
H o HaJeKoM MNpOWJIOM Halledl MJaHeTH, H O TpHpolde ee sApa, Hexo-
CTYNHOTrO AJsi MPAMBIX HCCJIeNOBAHHIL.

t TTompoGuee cM. B kHure B. M. INourapeBa «3emHO# MarHuT» (M.
Tuapomereoussgar, 1974),
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3aragKkM NaneoMarHeTM3ama

Ecnun OOHKHOBEHHBH IBO3Ab HOAHECTH K MarHWTy uWju TeM GoJjee no-
TepeTb O HeEro, rBo3fb CaM CTaHOBHTCA MarHHTOM. OH Kak GH cOXpaksi-
eT namfATb O NnpeOHBAaHHH B MAarHWTHOM MoJle, MO3TOMY 3TO sBJEHHE
OCTaTOYHOr0 MAarHeTH3Ma, CBOHCTBEHHOTO O4YeHb MHOTHM TeJaM, WHOrAa
06pa3sHO HA3BIBAIOT €0 «MarHHTHOH MaMATHIOY.

MarnuToJIorn HeOXHAAHHO OGHAPYXKRJH, YTO OOHKHOBEHHHE KHp-
MHYH H APEeBHHE KepaMHueCKHe H3[eJNHs TaKkKe 006JafaloT OCTaTOUHHM
MarHeTH3MOM, cJieflaMu BO3JEHCTBHS 3€MHOT0O MAarHHTHOro mojs. 3ToT
$aKT cHayaja MOKa3aJCs YAHBHTENbHHM, TaK KaK IVIHHAa W MeCOK NpH-
HalJaexaT K MPaKTHYECKH HEMarHHTHHM MaTepHaiaM. OnHako BHISICHH-
JIOCb, YTO BO BpeMst 0OXHWra B meyax BBICOKas TeMmepaTypa cooCliaer
WM 3HAYHTEJbHYI0O MarHHTHYIO BOCIIDHHMYHBOCTb, Giaronaps 4emy ApeB-
HHe KHPIIHYH H TJIHHSAHBE H3JeHsl XPaHAT B cebe clelH, yKasmBalollHe
Ha COCTOsIHHe MAarHHTHOrO NoJs 3eMJH B JaJeKoM MpOUIIOM, T.€. Ha
NaneoMarHeTH3M.

[TogoGHble cBeaeHHS MOMHO MOJYYHTb H ApyruM nyTeM. YHacruuu
MarHeTHTOBHX nopojl, o6pa3oBaBIlHecs B INpoLlecCe WX BHIBETPHBAHINSA
(pa3pyilleHus1), mepeHOCATCS peKaMH B okeaH, OmycKascb Ha AHO OKea-
Ha, OHH, KaK KpolleyHble MarHHTHKH, OPHEHTHPYIOTCS BAOJb MarHHTHHX
mepuananoB. CreneHb HaMarHHYeHHOCTH OC3aJOYHHX NOPOJA YKa3HBaeT
Ha HampsiXeHHOCTb eOMarHHTHOrO MOJS B MpPOILLIOM, 3HAYHT, H B 3TOM
c/yyae MOXKHO BHISICHUTb, KaKWM (MO HampaBJeHHIO H HHTEHCHBHOCTH)
6bl710 MarHMTHOe nojie 3eMJH B pa3HHeE 3MOXH €e IBOJIOLHH.

HcTouHHKOM RaHHBIX O MajieOMarHeTH3Me CIyXkaT Takxke 3acTHBIIHe
NaBOBHE MOTOKH. JIaBa CONEpPXHT COeAMHEHHA XKeJjle3a H B pacKajieH-
HOM COCTOSIHHHM CPaBHHTENbHO JerKO HaMarHWumBaercs, A 3aTeM, OCTH-
Basi, OHa cOXpaHseT Ha JoJroe BpPeMs CBOI0 «MarHHTHYIO MaMATb.

Pasymeercs, mpH BCeX HCCJENOBAaHHAX MajeOMArHeTH3Ma Hajo TOu-
HO (PHKCHPOBATb MOJOXKEHHE H3yyaeMoro o6pasua Ha cOBpeMeHHON 3eM-
ae. Ecau peub uaeT o KepaMHYeCKOM H3J€JNHH, TO MarHHTOJOr NOJXeH
YCTaHOBHTb, KaKHM GBIJIO MOJIOMKEHHe 3TOrO M3JeJHA B MOMEHT OGXKHra.
3ateM 0COGLIMH NpHeMaMH («MaTHHTHOH YHCTKOA® C MOMOLIbLIO mepe-
MEHHOrO MAarHHTHOrO MOJIf) YAAJSIOT TY YacTb OCTATOYHOTO MarHeTH3-
Ma, KoTopasi, OHTb MoxeT, OHJ/a npHoOGpeTeHa 0o6pasuOM mocjae O6XKMH-
ra. M Tonpko TOraa, Koria «MarHHTHasi NaMsATb» BHSBJEHA B YHCTOM
BHJle, MOXHO H3yyaTb NMapaMeTpl JAPEBHEr0 MArHHTHOTO noJs. Takum
06pa3oM, KpomoTJuBasi pa6oTa MarHHTOJOra HalOMHHaeT TPYA XYAOX-
HHMKa-pecTaBpaTopa, BOCCTAHABJHBAIOIEr0 HCTHHHHIA OOJHK KaKOH-HHM-
OyAb ApeBHeR KapTHHHL.

K Kakum >Ke BHBOA2M MPMIIH MaTHHTOJOTH B HTOre NPOBENEH-
HHX HMH HccaemoBaHHi? OkasaJjoch, yTo 3a mnocaeaHue 8000 ser mar-
HHTHOE nose 3eMJH H3MEHSJIOCh NMEePHONHYECKH, CO CPeAHHM MEPHOAOM
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1200—1500 snet. MakcuMasnbHO# HanpPAMKEHHOCTH OHO ROCTHIVIO B Ha-
yane Hawe# 3pH. TpyaHo ckasatb, yeM BH3BAHH 3TH BeKOBHe Koje6a-
HHS TEOMarHUTHOrO MOJA, TaK Kak OOULeNpPH3HAHHOA TEOPHH 3eMHOro
MarHeTHsMa Mnoka He cymecTByeT. BO3MOXHO, 4T0 BeKOBHle KoJeGaHHA
MarHuTHOro mnojsi 3eMJH BHI3HBAIOTCA Hapsly C NpoLeccaMH, MpPOHC-
XOASWMMH B 3eMHOM siipe, ¥ BHEUIHHMH KOCMHYECKMMH MPHYHHaMH,
HanpuMep KoJeGaHHSIMH COJIHEYHOH aKTHBHOCTH.

Kak 6ul TaM HH GHJIO, TOYHO YCTAHOBJIEHO, YTO FEOMATHHTHOE moJje

Puc. 19

CMmeuteHune reomar-
HUTHOrO  nontoca
(no naneomaruur-
HbIM faHHBIM)

NOABEPXEHO He TOJBKO BEKOBHM, HO H ropa3ilo 6oJjiee MpPOXOJIKHTENb-
HHM H KapAHHAJbHBIM H3MEHEHHSM.

Ecnn BepHTb majleOMarHHTHBIM H3MEDEHHSM, TO MAarHMTHBEE MOJIOCH
3eman HenpepuBHO cTpaHctByloT (puc. 19). Hampumep, cyns mo nan-
HHM, noaydeHHHM B Adpuke, okoao 570 MJH, JeT Hasal ceBepHHL
reOMarHUTHHH NMOJIOC HaXOAMJCS BOGJIHM3H 3KBaTOpa, a 3aTeM MOCTeNeHHO
nepeMecTu/cs Ha ceBep, K CBOEMY TenepelllHeMy MecTomoJjoxeHuio. Bo-
Jiee TOro, KaK 3TO HH yAMBHTEJbHO, MarHHTHOE noJjie 3eMJH, MO-BHAHMO-
MYy, MHOrOKPaTHO HCNHTHIBAJIO «NEPENOJIOCOBKY» aH uHBepcHio. [oBops
siCHee, MarHMTHbIE MOJIOCH MEHSJIHCh POJISIMH — CeBepPHHH CTaHOBHJCSH
I0XKHBIM, H Ha060pOT.

TIpuMeyaTeNbHO, YTO BO BPEMS «MEPENOIOCOBKH», CYAs MQ OCTAT-
KaM HCKONaeMhlX MXHBOTHHIX M PAacTeHMH, MPOMCXOAMJH pe3KHe CKaukH
B 3BOJIIOUMH GHOCGhepH — HCYE3aH OJHH BHAbl XKHBOTHHIX, ycTynas Me-
CTO ApyruM. Bo3MoKHO, 4TO 3TH CKa4YKH GHJIH BEI3BaHHB BpeMeHHBIM 0Caa0-
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NelHeM W Ha){e HCue3HoBeHMeM (nepel OuepellHON HHBepCHeil) Toro
MarHHTHOTO 3KpaHa, pojb KOTOPOro BHIMOJHSAET MAarHUTHOE MoJje 3eMJH,
Koria oHO cyllecTByeT M AOCTHraeT 3HAuyHTeNbHOH HaNpsXKeHHOCTH,
mariuTocdepa CTaHOBHTCS JIOBYLIKOH AJs COJHEUHBIX KOPNMYCKYJ H uac-
THL, oOpasylouux KocMuueckne ayun. HaoGopoT, Bo BpeMs HHBepcHH,
KOCMHYeCKass KOPHYCKy/sipHasi paAuauns OecnpensTCTBEHHO NOCTHraer
3eMaH M, BO3MOXKHO, ry6UTesbHO AelCTBYeT Ha reHETHUYECKHH anmapar
JKHBBIX OPraHH3MOB, YTO BelleT K X BBEIPOXKAEHHIO.

Mu  KuBeM <«NpHKpHITHIe» MarHMTOoChepon M paavauHOHHRIMH
nosicamy 3ems. Ho, Kak NMOKasHBalOT M3MepeHMs, 3a IOC/JAelHHe NoJ-
TOpa BeKa MarHMTHoe NoJje 3eMaH crajo 3aMmetHo cinabee. Ecam stor
npouecc GyxeT mpoposnkartbcs, To npumepHo uepes 2000 ner reomar-
HUTHOE NoJie H BoBCe HcYe3HeT, MoxeT GhiTb, CKOPO HaCTYNMMT ouyepen-
Has MHBEPCHMS TeOMAarHWTHOro IMOJs, rpo3sulas 3eMHoH Guochepe Ka-
KMMH-TO KaTakanamaMu? ITocTaBuTb TaKoi BOMpPOC, KOHEYHO, J€rye, e
JaTb Ha Hero ompeleJeHHHIH OTBeT: Hall¥ CBeAeHHs N0 TNaJjeoMarHe-
TH3MY M0Ka OYeHb CKYIHHL.

JAMHAMO-THNOTE3a H €€ KOHKYPEeHTbI

UYro ke BCe-Takum NOPOKAaeT MarHuTHoe noje eman? [loueMy Mu
BIIpaBe Ha3HBaThb HAlY MJIaHETy MCNOJHHCKHM MarHMToM?

Co Bpemenn B. I'mabbGepra u o Hauvasa XX BeKa rocrnojcTBoBaJo
y6ex<1eHHe, 4TO rAe-TO BHYTPH 3eMJH 3anpsTaH OrPOMHHI ecTecTBEH-
HHi TNOCTOSIHHLI MarHHT, KOTODPHI M CO3faeT reoMarHutHoe nose. Ox-
HaKO 3Ta <«rHIOTe3a NOCTOSHHOrO MAarHMWTas He BHAEPXKMBAeT KPHTHKH.
Jleno B TOM, 4TO TaKHe JIerKO HaMarHHYHBaeMele MaTepHajbl, KaK Xe-
JIe30 M HMKeJb, TEPSIOT CBOM MAarHHTHHe CBONCTBa yxe mpu TeMmnepa-
Type okono 770°C, a Takylo TemmepaTypy 3emJs MMeeT Ha riayGune
200 kM. Tak 4yTo HM O KaKOM CHJIBHOM NOCTOSSHHOM MarHHTe, CKPHITOM
B 3eMJie, FOBODHTb He MPHXOAHTCH.

IMpoucxoxaenne reoMarHHTHOrO MOJS MBITAMHCH OODBACHHTL H TO-
JApYroMy: S/IeKTPHYECKH 3apsXKeHHble YacTHIH, HaXOAslUlMeCs Ha No-
BEDXHOCTH 3eMJIH, TPH ee BpallleHHH, KaK W BCAKHIL SJIEKTPHYECKHH TOK,
NOPOXAAI0T MarHuTHoe noJe. OQHAKO 3Ta rMNOTe3a ABHO HECOCTOSTEb-
Ha: A CO3JaHMs Ha6Ji0laeMoro reOMarHUTHOrO NoJs HYXKeH KpyroBoi
ToK cuaoft B 1 Mapa. amnep, Ilpu 3ToM Ha noeepxHocTH 3emuu cyle-
CTBOBaJO OB MOLIHOE 3/JeKTPOCTaTHYeCKOe MoJje, 4ero B AefCTBHTENbs
HOCTH HeT.

Buin npeasoxessl M Apyrie THROTe3H, TaKke NpPOTHBOpeyallHe
TBEPAO YCTaHOBJeHHHM ¢(akTaM. B KoHIe KOHLOB yTBepAMaach TakK
Ha3biBAeMas AMHAMO-THNOTe3a, B KOTOPOH Hallla NJlaHeTa CPaBHHBAETCH
C TMraHTCKOH AHHaMO-MallHHOI.
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HanoMHHM TNpHHUMAD RefCTBHS OOLIYHOA AHHAMO-MAaIIHHH. B mpo.
cTeliuleM cayuae MexAy MNOJIOCaMM MOAKOBOOGPA3HOTO MOCTOSHHOrQ
Mariuta BpalllaeTcsi BHTOK NpPOBOJIOKH., IIpn nepecedeHHH MarHMTHHIX
CHIOBHIX JIMHMA B BHTKe BO30YXXJaeTcsi 3/EKTPHUECKHH TOK, KOTopuif
co3aaeT co6eTBEHHOe MarHHTHOE ToJie,

JlonycTuM, YTo B packaleHHOM MXHAKOM MeTa/JHyecKoM sape 3em-
JM CO3JalOTCA YCJIOBHSA, OJaronpusTHhE IJs KOHBEKUWH, T.e. nepeme-
WHBaRKA BelllecTsa. IIpM AOCTaTOYHOH pasHOCTH TeMmepaTyp MeXAy
LHEeHTPOM siipa M ero nepHdepneii KOHBEKTHBHHE NBHXKEHHS MOTYT CTaTh
BecbMa MHTeHCHBHEIMH. Ilpeanosoxum najee, uto 3eMJas mepBOHaAYalibe
HO o6nafaja KakMM-TO caaGeiM MarHHTHHM noseM. Torja KOHBEKUHOH-
Hbie MepeMellleHHsT XeJie3HHIX MacC B XHIKOM 3€MHOM siApe MpPUBEAYT
K TOMY, 4TO B HeM BO3OyAfTCS 3/eKTpHyecKHe TOKH. I[lo MHeHuio aB-
TOpa [IHHaMoO-THNOTe3H, H3BecTHOro coBerckoro ¢msuka 1. U. Ppens
KeJisi, BepBble MpefJoOXuBIlero 3To obbsAcHeHHe B 1947 r., Bo Bpaila-
IolleMcsl  3eMHOM s/ipe KOHBeKUHOHHhle TOKH NPHOOPeTaloT XapaKTep
3aMKHYTHIX BHXpeii. MaruuTHOe mose 3THX BHMXpeil H CO3laer, MO MHe-
nuio S, M. ®penkens, kak oflee reoMarHuTHoe noJe, TaK H OTAeJbHbE
HanGosiee KpYyNHHeE €ro aHOMAaJHH.

XoTs AMHaMo-rMnoTe3a B HacTosllee BpeMs noGeamsaa BceX CBOMX
KOHKYDEHTOB M NpH3RaeTcsi HaHGoJiee mpaBAONOAOGHOM, OHa He cBOGOA»
Ha OT HexoctaTKoB. HeusBecTHo, Hanpumep, OTKyAa B3sSJIOCh NEPBOHa-
4alibHOe MAarHuTHOE MoJjie, HYXHOe NJsi BO3OYXJeHHs 3/eKTPOTOKOB B
anpe. laneko He oueBMIHO, 4TO 3eMHOe AAPO 0GaalaeT BLICOKOH 3/€KT-
POMPOBOLHOCTBIO M HMEET IKeje30-HHKeJeBH COCTaB (HEKOTOpHE MuC-
cjenoBaTe/qM TOJAraipT, YTO B 3eMHOM spe HeMaJjo cHiaukartos). He-
MOHATHO, YeM TOJNEPKHBaeTCs Ha MNPOTAXKEHHH MHOTHX COTeH MHJ-
JIMOHOB JieT paGoTa 3eMHOH AWHaMo-Maliumb, Ilpeanoaaraior, yTo AnA
STOrO MCNOJNBb3YETCS SHEPrHsi PaAMOAKTHBHOTO pacnaja TsKesablX d/e-
MeHTOB BHYTPH 3eMJIH HJM 3HEPrysi, BHACSIOWAACH NPH TPAaBUTAlHUOH-
HoA AncbdepeHUHaUny BellecTBa 3eMJHM, T.e. NMPH NepeMellleHHH TsxKes
JHIX Macc K ee LEHTPY C <BHJaBIMBaHHeM» JIETKHX Macc Hapyxy. Bce
3TO, OAHAKO, JHMIIb MPEANOJOXKEeHHsd, NOKa 4TO Majo o6ocHoBaHHHe,
TakuMm o6pa3oM, TafiHa 3€MHOFO MarHeTH3aMa oOCTaeTcsi IMOKa HeoT-
KPHITOH.



3EMHAS KOPA

WUsyyas 6uocgepy, reonor 8
CBOMX BLIBOAAX BbLIXOAMT 33 ee
npepensi 8 3eMHYIO KOPY, KO-
Topyto oH owubBouyHo npepcras-
nan cebe croneTMsMu Kak Kopy
3acThIBaHMA Hekorpa pacnnas-
NeHHOM Hawel nnaHetbl 3emns
M TWETHO MCKan B TeyeHue He-
CKONbKUX MNOKONEHMH p[oKasa-
TeNnbCcTBa 3TOr0 NPEACTaBneHus,

B. U. BepHapckmni

Feonornueckas geaTenbHOCTL aTMocepb

3eMHast Kopa — OOBEKT HeMoCpPeACTBEHHHX uccaeRoBauufi, OHa cocTo-
HT M3 MHHEpaJoB H TOPHHX MOpOA. MHHepasnl — 3TO NpPHPOAHBE Xi-
MHYECKHEe COeAMHEHHs, objajalollie onpeleJeHHEIMH (H3HYECKHMH H
XHMHYECKHMH cBoHcTBaMu. YTo KacaeTcst ropHbIX MOpol, TO OHH Mpex-
CTaBAAOT CO60H MHHEpasbHble arperarthl, 3aHHMalollHe 3HAYHTEJbHblE
o6beMbl B 3eMHOH Kope.

IMon semuofi KOpoil HaxoAMTCH acTeHocepa, CBEPXY — BO3AYUIHBI
OKeaH HalleHl naaHeThl — atMocdepa. HamomuuMm, 4to atmocdepa — 310
cMechb ra30B, Ha3biBaeMasi BO31yXOM, B KOTOPOM BO B3BELUIEHHOM COCTO:-
HHM HAXOAATCA MEJKHe XHIKHE H TBepAbe YacTHUb (asposoau), Oc-
HoBa BO3Ayxa — a30T (okosno 78 %) u kuciopon (okonao 21 %). Ilpu-
Mechb yrjekuc/aoro rasa HesHauuteabHa (0,03 %), Gosee 3aMeTHass Aoas
(oxo.s10 1 %) npuHamaexHuT aprouy.

Tako#t cocraB HMeloT mpaBla, HHXKHHE cJOM aTMocdepn. Bhie
1009 kM 3emuHas atMocdepa COCTOHT B OCHOBHOM H3 re/Hs, a BHILUG
2000 xM — H3 BoJOpoOa.

Camblit HHXKHHH, TpUIEraloOWHil K 3eMHO Kope cJ/oi aTMocdeps
HasblBaeTcst Tponocdepoii (puc. 20). Ona comepxHur okono 80 Y
BCEro BO31yXa H B Heif COBEpLIAIOTCS BCE METEOPOJIOrHYeCKHe Mpoucc-
cbl — o6pasoBaHHe 06/JaKOB H TyMaHOB, BbMajeHHe NOXKAA H CcHera,
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perpd M Yyparand. ToamuHa TponochepH HEOAMHAKOBA. ¥ NOJIOCOB
3emsu oHa paBHa 6—8 kM, Ha skBaTope 16—17 km. B rponocdepe
TemnepaTypa GHCTPO MagaeT ¢ BHCOTOR (a B cpemHeM 6°C Ha KMo«
Metp). Tak Kak B pas/MyHBIX CBOHX YAaCTHX H HA Pa3HEIX IIMPOTax TPO-
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Puc. 20
Cxema cTtpoeHus atmocoepsl.

1, 2— o6naxka pa3HbiX TRNOB; 3, 4 — NONAPALIE CHAHHA

1 1
300 360 420/

nocdepa Harpera HeORHHAKOBO, B Hell MOCTOSHHO HNPOUCXORHT KOHBER-
THBHOE MepeMellHBaHHe BO3AyXa — NPHYHHA BCEX BETPOB H OYypb.

Buile tpomochepsl (A0 BEICOTH NpPHMEPHO 55 KM) mpocTHpaercs
cTpaTtocdepa, BKNOYAOIAs CAOK 030Ha (Ra BhicoTe 25—30 xM).
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TeMnepaTypa HHKHHX ci1oeB crpatochepl MuHyc 60—70°C, o ¢ BH-
coTl 25 KM OHa HayHHaeT MOBHINATbCA H y BEPXHEro mpejeja CTpaTo-
ctepul nocturaer miaioc 30 °C.

Euwe Bhle HaxoAHTcAs Me3ocdepa, rie TeMmInepaTypa CHOBa
nmajaer M rie npeoGiaajaer BepTHKaJbHOe ABHXKeHHe Bo3ldyxa. O6aacTb
atMochepnl Buime 80 KM HasbBaeTci HOHOCdepoh —B Hel TeMn-
nepatypa cHosa mosnimaerca Ao 1000 °C. 3ameTuM, yTO 3Ta TeMmmepary-
pa XapakTepH3yeT CPeAHIOI0 KHHETHYECKYIO 3HEpruio MoJeKyJa BO3Ayxa,
HO He OLLyLleHHe YesNOBeKa, Momasilero B HoHocdepy. Bosnyx 3mech a0
BoicoThl 1200 KM Tak pa3pexkeH, 4YTO, HECMOTPS Ha BHICOKHE CKOPOCTH
OTAE/bHLIX MOJIeKy/, OH He HarpeeT HH OOGHIYHHA TepMOMeTp, MH Hac,

HaxoHew, caMoe BHelllHee axKypHOe MOKPHIBaJo 3eMJH COCTOHT H3
NMPOTOHOB, MO3TOMY Ha3biBaeTca NMpoToHocCd epo . OHO mocTeneH-
HO CXOIHMT Ha HeT, Kak Ghl pacTBOPAACH B MEKIJaHeTHOM MPOCTPAaHCTBE,

Crporo roBopsi, u npotoHocdepa — He rpaHHua 3emuaH. B oxkoso-
3eMHOM MPOCTPAHCTBE K Halllei MJaHeTe HEMOCPEACTBEHHO MpHseraer
PaIMALHOHHBIA MOSC, MPOXOAALIMA MO MAarHUTHOMY 3KBaTopy 3eMJ,
OH COCTOHT M3 NMPOTOHOB M 3/EKTPOHOB, BHGpomenHnx CosHUueM H 3a-
XBaYEHHHX MATHHTHBIM [OJIEM Hallefl NJaHeTH. DTH YacTHUH ABHIKYTe
cfl BAOJb CHJ/IOBBIX JIMHHA 3eMHOrO MArHHTHOrO MoJs, Kak Obl HaKpPy4H«
BasiCb Ha HHX MO CJOXHHIM CNHPaneoGpa3HHM TpaexkTopusm. Pagua-
OMOHHHIA MOSC YCJOBHO HeJAT Ha TPH 30HH. BHyTpeHHss, oTcTosman
oT noBepxHocTH 3eMmuan npuMepHo Ha 4000 KM, COCTOMT H3 NMPOTOHOB
6osbwoit 3Heprud, cpenusas (ot 12000 mo 20 000 KM) — u3 MpPOTOHOB
H 3/1eKTPOHOB MeHblueit 3Heprud. Hakoneu, Ha shicote 50—60 Thic. Ku-
JIOMEeTPOB HAXOAHTCS TPeTbA 30HA MOsica pafHALMH, COCTOsIIasi H3
9/IEKTPOHOB MaJIHIX 3HEPruif, KOTopue oGpas3yloT BOKPYr 3eMJH KoJblie-
Bo#t Tok cuyoft 1o 10 Mam. amnep.

CJI0XKHOCTb CTPYKTYPH KOCMHYECKHX OKpecTHocTelt 3eMuu o6ycnos-
JieHa, COGCTBEHHO, €IMHCTBEHHOA NPHYHHON — HaJMYHEM MArHHTHOTO
noas. C moMoulblo COBpeMeHHHX MPHGOPOB OHO MpPOCJeXKHBaeTCs Ha
paccrosiude Ko 15 paauycos 3emun., ITO «O(H3HYEHHOE» reOMarHHTHHM
nosieM NPOCTPAHCTBO, KAK yiKe TOBODHJIOCH, MOJYYHIO HAa3BaHHe M ar-
HHTOChepH.

MartepuanbHBIM NPORO/MKEHHeM 3eMJH MOXET CYHTAThCA ee T p a-
BHTaUHOHHOe mnoae @opMalbHO roBOps, OHO MPOCTHpaeTcs ia
Bclo BcesnleHHylo (kak, BIpodYeM, H IPaBHTAWMOHHOE moJe JI060ro Tesa).
Ipaktnueckn taroteHue 3eM/H NPUXOAMTCS YUHTHBATL MO KpaiHedh
Mepe B HECKOJIbKHX JeCATKAaX THICAY KHJIOMETPOB OT 3eMJH, KOrfa Koc-
MHYECKHE ammnapaTh OTNPaBJAIOTCA B OYEPERHOM MOJeET.

Bremnue yactH 3eMHOft aTMochephl He HMEIOT (MJIH MOYTH He MMe-
I0T) OTHOLIEHHA K INpolLeccaM, NMPOMCXOAAIIHM B 3eMHOA kope. 3aTo
KOHBEKTHBHHIE IBHMKEHHS BO3JlyXa B Tpomocdepe HrpaloOT NMpexie BCero
posb paspyliutens Tsepaofi obosoukn 3emau. IIpu ckopocTH oKoJ/O
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156—20 meTpoB B ceKyHAy (M/c) BeTep mepeHOCHT mecok  rpasuii. I1po-
ROJIKAIOUWIHACS THICSYENETHs, 3TOT Ka3aJochb OH HHYTOXHHI N0 Mac-
wTabaM, npouecc <«NOJHPYET» 3eMHYIO NMOBEPXHOCTh, AEACTBYs NOAOGHO
HaxJayHoi# Oymare. CHibHule BeTPH (CKOpocTb nopsiaka 30 m/c) ne-
PEHOCAT MeJIKHe KaMHH, a HHOrAa BEIPHIBAIOT HS 3eMJH C KOPHSIMH
nepeBbsi. UTo Ke KacaeTcs yparaHoB H cMepued (ckopocTb 60—80 m/c
H GoJsiblile), TO OHH MOAHHMAIOT B BO3JYX OrpPOMHBIE MacChl NMBUIH H ClO-
coGHB BHI3BaThb KaTacTpodHuecKHe paspylledus, Tak, Hanpumep, B
1969 r. Hap Honom n KyGanbio npoHecsach mueBas Gypsi, «coapas-
mas» Ha OrPOMHOM NpPOCTPAHCTBE NJOAOPOAHYIO UEPHO3EMHYIO MOYBY.,

Pa3spyumas noBepxHOCTHHE CJIOM 3eMHOR KOpDH, BeTpH H yparanbl
NepeHOCAT, HHOrJla Ha 3HayHTeJbHBE PAacCTOSHHS (THICSYM KHAOMETPOB),
NPOAYKTH pa3pylleHHS H OTKJaABBAalOT HX B HOBHIX paHoHax Ha no-
BepXHOCTH 3eMJH. DTO — co3HAaTe]bHas paboTa BeTpa, B pe3yJabraTe
KoTopoii 06pa3yloTcs Tak Ha3biBaeMble 30J10 B B € OTJOXeHHs (Joa —
ApeBHerpevecknii G6or BeTpa). OHH COCTOAT B OCHOBHOM H3 OGJOMKOB
KBapua, MoJIeBOTO lINara, KaJbUHTa H APYTHX YacTHL, CPelH KOTOPHIX
BCTPEYaIOTCSi M NpeACTaBHTeNH OHocdepH (CNOpH, NHJbUA pacTeHHH
H T L)

IMnaHeTapHuii pasMax AeSATEJbHOCTH BeTpa 0COGEHHO OLIYTHM B
NYCTHHSAX, OTPOMHBle MPOCTPAHCTBA KOTOPHIX NMOKPHITH 30JI0OBHIMH OTIO-
XKeHHAMH. B HexkoTophx pafioHax 3eMJH NyCTHIHH HHTEHCHBHO PacLIH-
PAIOTCSH, Yyrpoxas 3ackinaTth NMecKOM NJodopoanuie semJud. Bops6a ¢ ny-
CTHHSAMH, yBeJHUeHHe y4acTKOB 06pabaThiBaeMOfi KyJbTHBHpYyeMoOH 3eM-
JH — OfHA M3 CJOXHBIX 3ajay, CTOSLIHX Nepel YeJOBEYEeCTBOM.

PaspyumntenbHas AesTEIbHOCTb BeTpa — OAHH H3 BHJAOB TNpouecca
BHBeTpHBaHHA Tak reojorn HMeHyloT ¢H3HYECKOe. pa3pylleHHe H
XHMHYEeCKOe pa3JloXKeHHe NOBEPXHOCTHHIX CJIOEB 3eMHOH KOpH noj Aef-
CTBHEM COJIHEUHOrO TemJia, BOAbI, BO3AYyXa H KHBHX OPraHH3MOB.

JHeM u Houblo, JeToM H 3uMoil CoJsiHie HarpeBaeT ropHnle NOpOAH
B PasHOi CTenmeHH. DTO NMPHBOAHT B KOHIE KOHUOB K HX pacTpecKHBa-
Hul0. B TpemuHn nonapaer Boma, 3amepsaolllas npH Mopose. Jlex e
OrpOMHOIi CHJION JaBHT Ha CTEHKH TPelIHH, pPacIIHpss HX. AHaJOrHYHYIO
poJIb HHOTJa BHINOJHAIOT H JXHBHE OPraHH3MH, HanpHMep KOPHH pacTe-
HHii, poHHKLIHe B pacuieanHsl. Jlaxe Toraa, Kora Boja He 3amep3a-
€T, OHa cnoco6Ha MOCTeNneHHO, MCMOABOJb Pa3pyllaTh TOPHble NMOPOAHI.
MHoroxpaTHoe HaMOKaHHe M BHICHIXaHHe NMOPOAH OCJa6isfeT CHIH cuen-
JIEHHSI MeXJy YacTHUaMH, M OHa paCTPeCKHBaeTCs, pa3jaMbIBaeTcs Ha
vactH. Berep nosepliaeT paspylHTeJbHYI0 PabGOTy CBOHX COIO3HHKOB MO
«CTJIa>KHBaHHIO» 3€MHOM KODHI.

HexoTophie M3 MHHepaJioB (HanpuMmep, cyab(HIb, MHPOKCEHH) Ha<
CTOJIbKO HEYCTOHUHBH, 4TO TOA AefCTBHEM KHCJIOPOAA BO3AyXa, yrje-
KHCJIOTO Tas3a, BOAH M OPraHHYeCKHX KHCJOT HCNHTHIBAIOT XHMHYECKOe
npeo6pa3oBaHHe, Ha3HBaeMO€ XHMHYECKHM BHBeTpHBanHeM. Hemanas
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pONb B STOM NpPHHAJJIENKHT KHBHIM OPraHH3MaM, BHAEJAIUIHM OpraHis
YecKHe KHCJOTH M cNOCOGCTBYIOUIMM HAaKONJIeHHI0 B NPOAYKTax pa3-
PYILEHHsS OPraHHYEeCKOro BellecTBa.

B nenom atMocdepa CTPEMHTCH CIMAAHTb JHK MJaHETH, yNpPOCTHTEH
ee pesvetd. Ecin Gul 37O 6BLIO B ee CHJax, OHa clenana Gbl Hawy 3eM-
JIO TaKOil e TMafKOH Kak Guibspaunii map. M B sTom eft momorza
6nl ruapocdepa.

uapocthepa M nonesxsie McKonaembie

l‘u‘npocqaepoi'f Ha3biBaeTcs BOJAHAaA 0060J0YKa Halled TNJaHeTHl.,
B HekoTOpHX yYacTAXx oHa o6pasyer 06ocoGJeHHHe GaccefHH (OKeaHhl
H MOps, PeKH MW o3epa), B JDYrHX — NPONHTHIBAaeT 3eMHYI0 KOpYy B
¢dopMe mopseMHuXx Boa. O6wHi 06beM BOAM Ha 3eMJse OLEHHBaeTCH
B 1,8 Mapa KyGHYeCKHX KHJIOMETDOB, NpHYEM Ha MODH H OKeaHW INpPH«
xoautcs okono 73 %, npumepro 25 % BOAH HaXOAHTCH B 3eMHOH Kope
H 0KoJio 2 % — B o3epax, pekax, 60J0Tax H JeqHHKaAX.

Bona — eaMHCTBEHHHT MHHepas, KOTOPHA B 3eMHBIX YCJOBHAX
BCTpeyaeTcss BO BCEeX Tpex (Pa30BHIX COCTOSHHSIX — TBEPAOM, KHAKOM H
rasoo6pasioM. Kak mucan B. M. Bepuapckuit !, «...Boja CTOHT OCOGHA-
KOM B HCTOPHH Haulefi nuadetH. Her mpupoaHoro Tena, xotopoe MO0
6Ll CPaBHHTLCS C Hell MO BJIHSHHIO HA XOA OCHOBHHIX, CAMBIX TPaH[HO3-
HBIX npoueccoB. EcTb cepnesHne OCHOBaHHs moJaraTh, YTO BoJa INpH-
CYTCTBYET He TOJbKO B aTmocdepe, ruapocdepe n 3emuofi kope. Ilo
ouenke akaa. A. Il. BusorpagoBa, MaHTHs COHEpKHT oOKoJo 2-10%6
rpaMMoOB BOAH, YTO NMPHMEPHO B JecsiTb pa3 GoJjblile Macck Bceil 3eM-
Hoil kopu. Ckopee Bcero rujpocdepa «noAMHTHIBACTCA® BOMOH MaHTHH.
Korna pnefictByeT ByJKaH HJAH refi3ep, 3TOT npouecc CTaHOBHTCH oOue-
BHHBIM, HO TPOHCXOAHT OH, HaBepHOe, MOCTOAHHO Ha NMPOTAXKEHHH BCeH
reoJiorHueckofi HctopuH. H3HyTpH HapyKy Boaa ABHMKeTcs, BEPOSITHO,
He CTOJNBKO 6Jarojaps ¢HJbLTPAUHH DPacTBOPOB H ra3oB, CKOJbKO 3a
cyeT AHGdY3HH OTAEJbHBIX aTOMOB, HOHOB H MOJeKyJ. B sBaennn Bo-
Aoo6MeHa MeKJAy MaHTHell H 3eMHOM KOPOH NMOKa MHOrO HefiCHOro, HO
yXe o6CyHAalOTC KOHKPEeTHHE THNOTeTHYECKHe MeXaHH3MH 3TOro MNpo-
mecca 2.

Yro Kacaercss Bonoo6MeHa MeXKAYy BHEUIHHMH BOAHHIMH GaccefHaMu
H atmocdepof, TO 3lech Bce AocTaTouHo sicHo. Mcnapssce moa aefi-

t Bepuaackuit B. M. U36paunnie counnenns. T. IV M, n3n-eo AH
CCCP 1960, c. 16.

% Tloppo6Hee cm. B pabore C. M. I'puropweBa «PoJb BoAH B Npo-
ueccax o6pa3oBaHHs 3eMHOIl 'Kopbi»., C60pHEK «IlyTH mo3HaHHs 3eMJH»
(M., «Mbicaib», 1971).
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CTBHEM COJIHEUHOrO TelJia, BOAA Momajaer B aTmMocdepy, a NMPH OXJIaK-
JleHHd H KOHJeHCAlliH BHIMajaeT Ha 3eMHYIO NOBEPXHOCTb B BHAE AOX-
as wnn cHera. IMoacuutano, 4to 3a rox B atMocdepy mocTynaer npH
HCNapeHHH ¢ nosepxHocTH Muposoro oxkeana 448 000 kv® poanl. B suae
ocaaKoB Bosppaliaerca 412 000 KM3, B Buie peyHoro ctoka — 36000 km?
(puc. 21).

Boam, cTekaiollie B MOPS M OKeaHH C CyIUH, Ha3HBAIOTCA TeK Yy«
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Puc. 21
Kpyrosopor soasl Ha 3emne

9uMH BoldaMH IIpH cBoeM ABHXXeHHH OHH Pa3MHIBAIOT T'OpPHHE MO-
pOAHL. -DTOT npoHecc MOMyuwn HasBanue 9Spo3uH, Creasl 9po3un
BHAHH noBcioay. HeGoublllofi BOAHHIA MOTOK 06pa3yeT pHITBHHY, KOTO-
pas no mepe yriy6nenns npeBpamlaercs B oBpar, OBparm pacTyT H
Pa3BeTBJAIOTCH RO TexX Mop, MOKa BOAa HE BHPaGoTaeT Tak Ha3biBaeMBIA
npoduJbL PaBHOBECHS M OBpar He MpeBpaTHTCH B GaJiKy C 3ajepHOBaH-
HBIMH ckioHamu. Kaxpas peka BmecTe co cBOMMH mpHTOKaMu oGpasy-
eT peunyio cucremy. Kpynneimas us nnx — cucrema p. O6b, nmeiomas
nJoWaAbL Boaoc6opa okolo 3,35 MJIH., KBapaTHHX KHJOMeTPOB. 3a roR
PeKH BHIHOCAT B MOPS M OKeaHH OIFPOMHOE KOJIHYeCTBO BOAH (HanmpH-
Mep, peka AMa3oHka — 3160 km?). Paspyias noBepxHOCTHHE NOPOAM,
PeKH MEHAIOT pedbed CYUIH — BO3HHKAIOT peyHBle AOJHHH, TOpHHE
Xpe6Thl MPeBpPaLLalOTCss B COBOKYNHOCTb TOCTENEHHO Cr/iaXKHBaIOUIMXCS
XO0JIMOB.
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ExeroaHo peku nepeHocAT B MupoBofi okead okoJo 3,2 MJDA. TOHH
pacTBopeHHbX B Boje BeulecT. Ha ane pek Tonma ocaaxos, cOCTOSIHX
H3 pa3pylleHHHX BOJAaMH TODPHbLIX MOPOA, HHOTAA COCTaBJAET JNECATKH
H Jaxe coTHH MeTpoB. CpeaH OCaJKOB BCTPeyaioTCss OGJOMKH PYA H
JAPYTHX LeHHBIX MaTepuanoB. Koraa mx MHoro, oH# o6pasyior p occui-
O MOJe3HBIX HCKOMaeMHX H POCCHIOHBIE MECTODOXAEGHHA
(30s10Ta, MAaTHHBI, aJiMa30B H AP.). Meskue YHCTHE MECKH HCNOJb3Y-
10TCA AJIS1 H3TOTOBJIGHHS CTeKJa, a MecyaHble MVIHHBI — JJI MPOH3BOACT-
‘Ba CTPOHTEJIbHOIO KHPIHYA.

Takum 06pasoM, TeKyllHe BOABl He TOJLKO PAa3pyLIAOT, HO H CO-
aunaoT. TouHee, 4YesIOBEYeCTBO CYMeNO HCHOJb30BaTh NAXKE CHJAB pa3-
PYLIEHHS.

[TonseMHBe BOAHN 06pa3yloTcs ABOSAKHM MNyTeM — 4aCTHUHO
BOJa MOCTYNaeT C MOBEPXHOCTH 3eMJH, YaCTHYHO — H3 IMYGOKHX 3eM-
HHX HelAp (BO3MOXXHO, H3 MaHTHH)., 3amach NOA3EMHHX BOA BeCbMa
suaynTesbHH. Tak, nanpumep B 3amaauoit CHOMDH cyllecTByeT .apTesH-
aHCKHit GaccefiH MJOWIAAbI0 OKOJNO 3 MJH. KBaJPaTHBIX KHJIOMETPOB.
TToaseMHble BOAH LIHPOKO HCHOJB3YIOTCH H B JieHeOHbIX, H B MPOMHILI-
gseuHbix peasx. Ho ue ciaepyer 3abbiBaTh, 4TO OHH  H3HYTPH paspy-
1WAIOT 3eMHYI0 KOpy, 00pa3ys HHOTAAa oYeHb MPOTSXKEHHble KapcToBHE
nellepH,

Ilake B TBEpAOM COCTOSIHHH BOjA pa3spylliaeT 3€MHYIO KOPY: CllOJ-
3afi C rOp H BO3BHILNEHHOCTEA MOJ NeACTBHEM TAMXKECTH, NEAHHKH MOA0SH-
HO HCHOJIHHCKOMY YTIOTY CIJIaMKHBAIOT HepoBHOCTH penbeda. Uem Touiie
JIE[HAK, TeM CHJbHee NaBHT OH Ha CBOe TBepHOe JOXe, TeM pa3pyllH-
TeJbHee ero pa6oTa. A TOJIUHHA Jbla HHOrfAa GblBaeT O4YeHb GOJILLIOH.
Hanpumep, nemsiHoft wut AHTapKTHAH, copepwauruii 90 % Bcero aeM-
HOTO JIbJa, HMEET CPEelHIO0 TOJUIHHY okoJo 2 KM. JlexHuku AHTapxk-
THaH MeasenHo (100—150 M B roa) cmos3aioT B OKeaH MW, oGpyLIHBa-
sicb ¢ 6eperos B BOAY, CTAHOBATCA MJIaBAIOWIHMH JeAAHBIMH TOpaMH —
afcGepramu.

Mopst M OKeaHH, TaK Xe KaK H PeKH, pa3pylIalor CBOH Gepera.
TIpHunHa — MOYTH MOCTOSIHHHIE yJapbl BOJH O Geper, HHOrAa AOCTHralo-
mue orpomHol cHabl. Tak, B CouH MPH CHJBHOM WITOPME BOJHH 06pY-
WHBAIOTCA Ha KaXAblii KBaapaTHbI MeTp Gepera c¢ cuioii 15—18 Toun!
Koueuno, H 3jecb pa3pyllieHHe COMPOBOXAaeTcss CO3HAaHHEM — o6pa3o-
BaHHEM O0CAaJIKOB, MPHYeM OCHOBHYIO A0JIO OCaKoB MupOBOro okeaHa
COCTaBJIIOT OPraHH4YeCKHe HJIH H3BECTKOBOTO H KPEMHHCTOrO COCTaBa.

M3 moJe3HbiX MCKONMAEMHX, CBA3aHHBIX C MOPCKHMH OTJIOXEHHAMH,
cneflyeT OTMeTHTb cepy, $ocopHTH, Mapranen, Kejne3o W Apyrue npo-
MbIUIEHHO LeHHBle BewlecTBa. B muskeBblX neckax paspabaTHBaioTCH
POCCHINH TaKHX DeIKHX 3JIeMEHTOB, KaK THTaH H UMPKOHHH, TOPHi H
Badanuii. Ha noGepexbe oxeaHOB OTKPHTH pPOCCHMNH aJjMa3os, a Ha
AHe — 3anacel HedTH.
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Ha ¢olie 3THX orpoMubix NPHPOAHBIX GOraTCTB MOJIE3HBIE HCKOMae-
Mble, KOTOpHE cO3JaloTcsi o3epaMH H 6OJOTaMH, T.€. MOYTH CTOAYEH
BOJIOfi, MOTYT NOKa3aThcs HesHauuTenbHHIMH. Ho 310 He Tak. B o3ep-
HHX H GOJIOTHHX OTJIOXKEHHAX BCTPEYAlOTCS TNPOMBIULIEHHHE 3aJleKH
Topda, 6yporo yr.is, ropioyHx cjaaHues, KaMeHHoro yrJs, He¢pTH. K 3To-
My ciefyer A06aBHTb MECTOPOX/JIEHHS TNecKa, IJIHH, H3BeCTHSKOB, pas-
JIHYHBIX coJiefi, JKeJle3HbIX H MapraHUeBHX PYA.

Mu napeeMcsi, 4TO y UHTaTe/Ns He CO3[aJOCh HEBEPHOro NpeicTas-
Jlenns, OyATO 3eMHas Kopa NOJ MOPSMH H OKeaHamu Goraye, yeM Ha
KolTHHeHTaX. Beab o6pasoBaHHe MCCTODOXKAEHHII MPOHCXOAHT He CTOJbe
KO B XOfle HaKOMJEHHS OCaJKOB, CKOJbKO NPH AHbdepeHUHalUHH BelIC-
CTBa, CONpPOBOXKAawllell MarMaTHYeCKHe NMpPOLUECCH, a TaKXe B Ipolec-
€€ MHIPAlHH Pa3JHYHHIX PacTBOPOB B 3eMHOM Kope.

Takum o6pazoM, poab ruapocdeph Kak paspyiamoliasi, TaKk H CO-
sugawowas. Bo Bcex cBonx ¢opmax BoJZa B KOHEYHOM cUeTe CTPEMHTCS
CriafiuTh pesbed, clenatbh NOBEPXHOCTb 3EMJH COBEPIIEHHO POBHOM, M
9TO el YaCTHYHO yJhaeTcs cAeJaTh GHicTpee M Jydlle, yeM atMmocdepe.
Ho, pa3spywas, Boga co3niaer nosessble s YeJOBeKa HCKONaeMue, H
B 3TOM ee BeJHKas NOJIOXKHTeJbHAasi pPojb (He roBOps yXKe O 3HaYeHHH
BOALL AJs1 XH3HH GHOCdepH).

BoajeiicTBHst BO3flyXa H BOABI HAa 3eMHYI0 KOpPY — (aKTOPH BHelI-
HHe, Ho ecTb u BHyTpeHHHe, riyGHHHBIE NPOLECCH, B 3HAYHTEJbHOH Me-
pe NPOTHBOCTOAIME BHEIHHM pa3pyuUIHTeNbHBIM cHaaMm. Hx poas B pas-
BHTHH 3€MHOH KOpH Or'pOMHa.

Bynkaumsm 3emnu

Jo 79 roaa H. 3. XHTeIH TOPOJOB H MOCEJKOB, PACMOJOMKEHHHX Ha
CK/MOHax ropu Besysufi, H He Nopo3peBanH, YTO XKHMBYT Ha BY/KaHe,
B KoHUe aBrycra 3TOro 3/1OMOJYYHOrO roja COBEPUIEHHO HEOMKHAAHHO
HayaJochb CHIbHOe 3emjerpscenne. Han Besysuwem Bhipocno rpssHo-Ge-
Jloe 06/1aKO, H3 KOTOPOro MocHmna/jnch KamHH. Tydud mensa, BhiGpOLIEH=
Hble BYJKaHOM, NpeBpaTHJH JeHb B HOYb. MOJHHH NMpopesasu TeMHOTY,
a MOUIHLIE JHBHH O6pyuwnnu Ha 3emito noToKH rpssn. [opoaa [MTomnes
n lepkynanym BMecTe ¢ HX JKHTeNMH OKa3ajHCb NOrpeGeHHHIMH MOJ
TOJICTLIM cJIOeM T'PA3H H 06s0MKoB. JInmb B 1748 r. packonkn 3THX No-
rHOWHX TOPOROB PacCKpPLITH KapTHHY KaTacTpodw, NMOCTHTINeil ABa He-
GONBUIHX PHMCKHX TOpOAa. A ellle BEK CNYCTS 3HAMEHHTBIH PyCCKMi
xynoxsuk K. BpiosioB 3ameyaTtien [pPeBHIO TParefHio Ha TMOJIOTHe
«'n6ensb [Tovnens,

H3BepeHnst BY/IKaHOB — caMOe Har/AAHOE H TPO3HOE MNPOsIBIEHHE
BHYTPeHHHX CHJI Haureii nyiaHeTsl. B Hacrosillee BpeMsa Ha MaTepHKax
HacyuTHBaercs okoso 2000 ByJsKaHOB, u3 KOTOpHX 616 — meficTByrouLite,
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T.C. NPOSIBiBUIlie CBOIO AKTUBHOCTH Ha MaMATH yYeJoBevecTBa. Jlulub 76
U3 aKTHBHBIX BYJKaHOB HaXOAATCS HAa AHE MOpPCHl H OKeaHOB, OCTaabHbE
pacnosioxeHnl Ha cyuwe, Bcero ke Ha AHe MHpOBOro okeaHa HaCUHTHI-
Baetca okoso 10000 Bysakanos.

JlaBHO moaMeyeHO, YTO B pacnpeleeHHH BYJKAHOB Ha 3eMHOIl mo-
BCDXHOCTH €CTb HEKOTOpasi 34KOHOMEPHOCTb — OHH TPyNMHPYIOTCHA B
¢opMe MOSICOB BAOJDb IMyOHHHEIX Pa3jOMOB 3e€MHON KOphI, TJI4BHBIM 0G-
pa3oM To noGepexblo OKeaHOB W Ka OCTPOBHMX Ayrax. Takcsel Ti-
xooxeaHcknit, CpeauseMHoMopcko-HiHaoHe3nickHl ¥ AT/aHTHUeCKRI]
BYJIKaHHYecKHe mosca. B riy6Hie MaTepHKOB BYJIKaHbl IOYTH OTCYTCT-
ByloT. Cpean HcKJjloyeHHil — Bblcoyaiunii B Mupe (6000 M) adpukan-
ckuil AcficTBymouHii ByakaH KnauManaxkapo.

Kak n Bce Ha cBere, BYJIKaHH CO BpeMeHeM paspyuiaiTcs H nepe-
XOAAT B HCKonmaeMmoe coctosiHHe. OGH/IHE TaKHX TOrpeGeHHBIX APEBHiX
BYJIKaHOB Pa3HOro BO3PacTa CBHAETEJLCTBYET O BYJIKAHHIECKON aKTHB-
HOCTH 3eM/IH Ha NpPOTAMKEHHH Bcell ee Josroit mctopuu, K uneny moryx-
LIAX, HO clile He pa3pylleHHHX BYJKaHOB OTHOCHTCH, Hanpumep, dDib-
6pyc na Kaskase, M3 peiicTByolINX B Halllek CTpaHe BYJKaHOB CaMbii
KpynHbli H KpacuBuii — KiloueBckas conka Ha Kamuartke. Bhicota ero
okoso 5000 M, n3Bepraercsi oH npuMepHo uyepe3 7 Jer. Camoe MolllHoe
K3 TIOC/MEQHHX H3BepIKeHHHl ByiakaHa KioueBckas conka IPOH30LLIO B
1944 r., xorla B HOBOTOAHIOI HOYb OH BHOGpocHI 1,5-KHIOMETPOBHIY
¢oHTaH jaBu H 60 MJaH. KyGuueckux MeTpoB nenaa, B LlentpansHoii
Amepnke ByakaH Hcajabko AeHcTBYyeT NMpaKTHYECKH HENPEPHIBHO.

KakoBsl 1Ke NPHYHHLI 3€MHOrO BYJKAHH3Ma?

Ha rayGune npumepHo 100 kM npu aasneHnu 50—55 kuiaoGap u
TeMnepatype okoso 1500°C GasanbTh H ApyrHe MOPOAH MaHTHH Ha-
XOAATCA B TBepAOM cocTossHHH. Ho NMpH yMeHblleHHH BHellHero Aasje-
HHA (HanpuMep, NpH BO3HMKHOBEHHH IJyGOKHX TPEIIHH B 3eMHOH Kope)
BELIECTBO BEPXHEH MAHTHH M 3eMHON KOPH HauHHaeT NJaBHTbCsA, 06pi-
3yeTCH OrHEHHO-XKHIKHI pacnjaas, Ha3wmBaeMmblii Marwmo#. M3 marma-
THYeCKOro oyara (pHc. 22) marMa ¢ pacTBOPeHHBIMH B Heli rasami 1o
TpellHHam npobGHBaeTcs Ha noBepxHocTb 3emad. OcBOGOXIeHHAs OT
ra3oB MarMa Ha3hblBaeTCsl JaB O, a B H3BEPIKEHHH ra3oB H JaBhl, COG-
CTBEHHO, H COCTOHT sIBJIeHHE BYJIKaHH3Ma.

Korpa H3Bepraercsi ByJKaH, B BO3AYX BHGPacHBAOTCH OGJOMKH
TOPHBIX MOPOA, BYJKaHHYeCKHe 60MOGH, HMEOUHe B CPeAHeM
2—3 M B nonepeynuke. OGNOMKH MeHblle 6yJaBOYHOH TOJIOBKH O6pa-
3yIOT ByJKaHHYeckuii nemes. YacTo u3 XKepja ByJKaHa Ha €ro CKJOHH
H3/HBAeTCH JIaBa, 3acTLHIBIIHE NOTOKH KOTOPOM HHOTAa JOCTHraiT B
JUIHHY AECHATKOB KHJIOMETPOB.

Konyc ByJKaHa COCTOHT M3 NMPOJYKTOB ero NMpeAbAYyILIHX H3BepKe-
unii. Ha ckione KoHyca uepelko AeicTBYIOT nmoGouHme Byiakauu. Kort-
JIOBHHA B UEHTPe BYJKaHa HA3bBaeTCH KPaTepPoOM, HHOrJa JOCTH-
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raomaM B nonepeynike 25—30 kM. Ecin mox konycom ByJiKaHa o6pa-
3yl0TCsi 3HAYHTEJbHHE NyCTOTHl, LEeHTpa/JbHas 4acTb BYJKaHa NpoBa/H-
paeTcs H o6pasyercs KaJbJepa— THFaHTCKas BOPOHKA, B LeEHTpe
KOTOPO/i HaXOAHTCH KepJo ByJkaHa, B momepeunuke Ka/bleph MOryT
HMEeTb eCATKH KHJIOMETDPOB, B peAKHX cilyuyasx NMpH 3apoxXKAeHHH HOBOro
BYJKaHa M3Bep:KeHHe NPOHCXOAHT H3 TPeUlHH B 3eMHOR Kope, a BYJKa-

|30na Paanomi|

Konyc | Kpamep I

P 1 Bmopuunsii
3 MazMamuueckuy,

ouaz
A Texmonuuecxue,

mpeuw, uH bt

Mepsuyunmu
Mazmamuveckuy
ouaz
Puc. 22

CrpoeHue BynkaHa

HHYeCKHHl KoHyc o6pasyercs mno3xe. MHorlla npu noABOAHHIX H3BepHKe-
HHAX KOHYC HapauiHBaeTcst TaK ObICTPO, YTO BYJKAaH BBHIXOAHT H3 BOIBI
H Ha rnasax OYeBHAlEB BO3RAHKAaeT HOBHl BYJKaHHUECKHH OCTPOB.

INocne u3BepXKeHHS H3 TPeUIHH B KPaTepe H KOHYyCe ByJKaHa npo-
IOJKAIOT BHAENATbCS ropsule rasbl H naphl BOJAH, a Y ero NoAHOXNA
MOABJSAIOTCS HCTOYHHKH TFOPSYHX-—TepPMaabHu X Bold. DoHTanbl H3
ropsiyeit BOAH B BYJKaHHYeCKOH MECTHOCTH HA3HBAOT ref3epamiu.
Camniit Gosnbmof H3 HHX BHOpachiBaeT CTPYIO KHNOATKA Ha BHCOTY
50 M.

By/nkaHH3M HHOTAa Ha3bBAlOT MOBEPXHOCTHBIM HJIH 3Ghdy3HBHEM
marmatHamMoMm. Ho ecTh ellle MarmMaTH3M TJyGUHHHIA, HWJIM HHTPY3HBHHIL.
OH HeJoCTyneH HEMOCPeACTBEHHOMY HaGJIOJCHHIO, HO O HeM MOXHO Cy-
AHTb NMO TeM MarMaTHYeCKHM MNOPOAAM, KOTOpPHIE MPOHH3BIBAIOT TOJIIH
3emHO# KopH. C HHMH CBf3aHH MeCTOPOXKIEHHS MOJIE3HBIX HCKOMaeMBIX
(nanpuMep, MellH, IVIaTHHLI, aJMa308 H Np.).

Mo umelomAMCs NaHHBIM, B Hada/le PasBHTHA 3€MJIH ee BYJIKaHH3M
6bl1 3HAYHTENILHO aKTHBHee HHHewrHero. [Toxoxe Ha ToO, 4TO ¢ BO3pacToM
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TUIaHeTa NOCTeNeHHO YTPauHBaeT CBOH BHYTPEHHHE 3HCPreTHYECKHE pe-
CypcH, CcTapeeT H «ycnokaupaercsi». OJHaKO INOAMEYEHO, YTO C YCHJe-
HHEM COJIHEYHO! AKTHBHOCTH BYJIKaHHYeCKas AESATEJbHOCTb NOBHILIAETCS.
B03M0KHO, 3TO CBA3aHO C TeM, UTO «aKTHBHOe» CoJHue yCHJIHBaeT Me-
PHIHOHAJBHYIO UHMDKYJSLUHIO B 3eMHO# aTMocdepe, YTO YBeJHYHBAET
HepaBHOMEPHOCTb BpallleHHsi 3eMJH. DTa HepaBHOMEPHOCTb B CBOIO Oye-
pelb NopoKjAaeT NOMOJHHTeNbHBE HAaTSAMKEHHA B 3€MHOHi Kope, cnoco6-
cTBYeT 06pa30BaHHIO TPELIHH, a CJIef0BaTeJbHO, «CTHMYJHPYET» BYJKa-
HHYECKYI0 aKTHBNOCTb. KoHeuHo, nopoGHble THNOTE3H HYKAAOTCA B
cepbe3HOM OGOCHOBaHHH. A TNOKa MHOroe B HCTODHH 3€MHOTO BYJIKaHH3-
Ma ocCTaeTcs HesiCHBIM.

Ho Heocnopum TOT ¢akT, 4TO H3BepXKeHHs BYJKaHOB NMPHHOCAT He
TOJILKO Bpej, HO M NoJb3y. ByikaHnuueckue Tydhl, COCTOSAIINE H3 CLEMeH-
THPOBAHHHX BYJKaHHYECKHX NeCKa W INemJa, HCNOJb3ylTcs (Hanpumep,
B ApMeHHH) KaK [JeKOpaTHBHbe CTPOHTeJbHHE MaTepHaiH. Basanbth —
M3J/IMBLIHECS TOPHBe NOPOJABI TEMHOH OKPaCKH, NPHMEHRIOTCA KaK CHphe
IJIi H3TOTOBJIEHHA 3JIEKTPOH30JSTOPOB, OTHEYNOPHBIX TUIHT H JAPYTHX
NPOMHILIEHHHX H3A2anit. M3 By/jKaHMueckHX napoB W ra3os AoGHBalOT
Gopuylo kHcaoTy H cepy. Cpean naB Ipysun u Caxaamna HaideHH
MecTopoxaeHHs ¢ochopuroB. B apyrix Mectax 3eMJyH ¢ JApeBHHMH
BYJKaHaMH CBSi3aHbl MECTOPOXKAEHHS 30J0Ta, cepebpa, MeiH, MoJHG6-
nBena, Hakoneu, TepMasibHble BOABI HCTMOJB3YIOT AJ1Si 0GOrPEBaHHA JOMOB,
Galsb, TENJVIHL — BHYTpeHHee Temo 3eMJH cOrpeBaeT yesioBeka. Bce aTo,
KOHEYHO, TOJbKO CKPOMHOe Hauajl0 BEeJHKOro JAeja — HCNOJb30BaHHs
9HEpreTHYECKHX H BelllecTBEHHBIX PecypcoB 3eMHHIX HeJap

O ABMIKSHUAX 3EMHOH Kopbl

Kak yxe roBopujoch, IBHXEHHs 3€MHON KODH Ha3blBalOT TEKTOHHYeC-
KHMH. XOTS 3TOT TePMHH NPOHCXOAHT OT IPEYECKOro CJOBa «TEKTOHOC»,
T.€. CO3HAaTeJbHHH, NaJleKo He BCe ABHIKEHHs KODHl 3aCJyXHBAIOT Ta-
KOro HauMeHOBaHHs (BCIOMHHTE XOT# Gbl 3emJeTpsicenual).

3emJieTpACEeHHs — NPHMEp OYcHb GHLICTPbIX KoJieGaHHii 3eMHOi KOpbl.
B paJbHefilleM peub MOHAET O ABHIKEHHAX KpahHe MeMJIEHHBIX, pacTd-
HYTBIX Ha ThiCSYeJeTHs, HO, HeCOMHEHHO, cyllecTBylomux. Ecan 6sl
MOXHO GHJIO 3aCHATb HAa KHHONJIEHKY NMOBEPXHOCTb Halleil NJaHeTsl 3a
BCIO €€ [OJI'YI0 HCTODHIO, a 3aTeM <«NPOKPYTHTb» 3TOT (pHJbM B GHCTPOM
Temne, Mbl MOPAa3HJIHCh Gbl MOABHMKHOCTH 3eMHONI Kopbl. OJHH ee yacTh
TOAHHMAIOTCs, ApYyrHe onyckaiotcs. [IpoHCXORAT M NOBOPOTH, H CXKa-
THA OTJEJbHHX YYaCTKOB KOphH, CONPOBOXKAalollHeCs BO3HHKHOBeHHEM
FOp H JIOJIHH.

Jlyuure Apyrux m3yueHsl pajHajibHHle ABHIKEHHS 3eMHOH KODH, T.e.
nepeMelleHHs — NMOJAHATHA H ONYCKaHHA ee y4yaCTKOB BJOJIb 3€MHOro pa-
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zuyca, Ecau yyacToK KOpH NoAHHMaeTcs, OTTECHsis MOPE, MPOHCXORKT
perpeccus. Hacrynnenue Mops Ha cymly—TpaHCTpeCCHSL
CkopocTh MOAHATHII M ONycKaHWH — OT AOJell MH/IHMeTpa 0 2 cM
B roA. Kak 6bl Benusisas, moguumaiorcs CkaHiMHasus u [pennanpui.
3aTo karacrpoduyecks onyckawTtcsi Bemweuus, Fonnanans, IOxubii Ge-
per Auranu, B page ciydaes yAanochb MOAMETHTb NEPHOAHYHOCTb pe-
rpeccuit M TpaHcrpecchii (Hanmpumep, mas Gepera HeamoJsutaHckoro 3a-
suBa). 3BecTHO, YTO TPaHCrpecCHH M PErpeccHH, HHOrAa 3HAYHTEb-
Hble, HMeJIH MECTO Ha MPOTAXKEHHH Beell HCTOPHH 3eMJiH.

HenpepuisHo coBepumaoTcs Takxe momepeurble, TaHTEHUHAJbHEIE
HBHXKeHHs 3eMHOA Kopu. B pesysbraTe 5TuX ABHXKEHHH MPOHCXOMAT H3-
THOaHHS C/I0eB H Pa3phiBH B FOPHHX NMOPOAAX C 06pa30BAHHEM TPELUHH,
HasbiBaeMble TEKTOHHYECKHMH HapyMeEeHUAMH,

[TpHuHHBl IBHKeHHIT 3eMHOIl KOPH MoKa elle c1a6o M3ydeHn. B ce-
peanHe mpouioro Beka 6oJbLIOH NMONYJAPHOCTbIO MOJNb30BajJach KO H-
TPaKUHMOHHASA THUNOTe3a, MO KOTOPOil I1aBHOH LPHYHHOH BCEX TeK-
TOHHYECKHX [BHIKEHHI SB/AeTCA TOCTENEHHOe OXJaXAeHHe H cXKaTie
NEepBUYHON OTHEHHO-XKHAKOH 3emaH, C 3Toil TOYKH 3peHHs1 oGpasoBaHHe
rop TaK e ecTeCTBEHHO, KaK CMOpIIHBaHHe KOPKH 3aCHIXaiollero amneJb-
cuia, OcraBanachk, NpaBAa, HeACHOR NMPHUMHA KojeGaTeJbHBIX PafHaIb-
HBIX asuxenull. [IpeamoJiokeHHe O NepBHYHO OTHEHHO-XKHAKOH 3emie
CMEHHJIOCh Pa3/IHYHBIMH «XOJIOAHBIMH» THIIOTE3aMH, MOJaralollluMH, 4TO
crycTuBllasics H3 NPOTOMJAHETHOro o6saka 3emJst BCeraa B LeJoM Oul-
Jia XOJOANOMH.

YxXe 3HaKOMas HaM THNOTe3a H30CTAa3HH pPacCMaTpHBalO-
Imas 3eMHYI0 KOPY KaK COBOKYMHOCTb TJBb6, NJaBaioLiUX B MOJYKHAKOI
MaHTHH, XOPOILO OOBACHAET BEPTHKANbHbIe ABHXKEHHs KOPH HapyUIeHH-
€M H30CTaTHYeCKOro paBHOBeCcHs (3a cuer KosieGaHHs MOUIHOCTH ocaj-
KOB, JIeHHKOB H T.N.). Ho TaHrenuuasbHbe cMelleHHss 3eMHOA KOpH B
THIOTE3e H30CTa3HH OCTAIOTCA HEOGBACHHMBIMH,

HekoToprie coBerckde reosoru (Hanpumep, B. B. Benoycos) cun-
TaloT, YTO OCHOBHasi NMPHYHHA TEKTOHHYECKHX [BHXKEHH 3CMHOH KOpH
3akJioyaercsi B (H3HKO-XHMHUYECKHX NpeBpalleHHAX BeLIeCTBA MAaHTHH
H 3emHoi Kopul. [lo muenuio B. B. BesoycoBa, cyuiecTsyer cJofi mno-
HHXEHHOH IJIOTHOCTH (BOJIHOBOA), rAe MNPOMCXOAHT BbiMJaBJiieHHe 6a-
3ajbTa H3 NEPHAOTHTa — BellleCTBA BepXHeH MaHTHH. PacmniaBiieHHble
6a3aJbThl MOI'YT BCIJBBATh BJOJb pPa3jioMOB B 3eMHOH KOpe HJH COs
CPenoTOYHBATLCH B ruyGunax. Bce 3T mpoueccH 3acTaBJsIOT ABHraThes
(B OCHOBHOM IO BEPTHKAaJIH) COOTBETCTBYIOI[HE YYacCTKH 3eMHOIl KOpHI.
Ilpu ucTomeHnn pacniaBa B BONHOBOJE TEKTOHHYeCKass aKTHBHOCTb B
llanHoM paiione 3eMJH, Ha060POT, IOHUKAETCH.
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Bynxanbl M 316

Tem, KTC NHKOrAa He BRAET H3BCPXKEHIS BYIKAHCB, MODOCTO TPYANHO
npeAcTaBHTh cebe, KAaKOC TpOMAaAiloe KOJHISITBO CKPBITHIX B LA X
Heapax BeLlecTB MOCTYHAeT Ha 3eMHYK MOBEPXHGCTL, B mpekpachoil
MOLOrpA(QHH H3BCCTHOTO COBETCKOro ByJkanodor. E. K. Mapxnuuna!
JIOK&3aHO, YTO 3a BPEMSI CYUIeCTBOBAHMA 3€MaH KaK MIaHers oe
HCAp H3CEPT/Iach Macca BelleCTBa, KOTOpas cpaBHHMa ¢ obuleii Maccolt
semHoil kopel. KHaye rosops, coBpeMEHHAst XOPa, NOKPHIBaIoilast 3€-
HOfi I1ap, ecTb Pe3y/bTAaT CJIOKHNX TeO(PHSHUCCKHX H TCOXHMHUECKiIX
poieccoB, B KOTOPHIX caMbiM aKTHBHBIM 06pa30M yuacTBOBa/lH Heapa
Halllel MIaHerH.

Cpenn Bcero Toro, 4To GbLIO BLIGPOLIEHO H MPOJO/INKaeT BHIOpacH-
BaThLCA HApyXY, 3HAYHTeJbHas R0JA OPraHHYECKHX BellecTs. Peub HieT
He O MpOCTeALIHX BelecTBaX, a O TAKHX CHOXHBIX XHMHYECKHX COCA'i-
HEHHSAX, KaK Pa3/H4YHbC aMHHOKHCJOTH, OCHOBaHHs HYKJEHHOBBIX KHC-
JIOT, aMHHOCaxapa, MODMHDHHEI H MHOrHe JpYTHe, CIHCOK KOTOphIX
OKa3biBaeTcsl JOCTaTOYHO AMHHHBLIM. MIX HaxoasiT B By/JKaHHUECKOM MCIT-
Jle ¥ APYrHX NPOAYXTaX BYJKaHHYECKHX H3BepXKeHHA. A TaKux NMpOAYK-
TOB, MOBTOPsieM, BBIGPAcHBAETCsl OYCHbL MHOro. JOCTaTOYHO YMOMSHYTS,
YTO, HANmpHMep, BO BPeMs H3BepiKeHHs BynkaHa Ton6aumk B 1975—
1976 rr. opraHHYecKHX BellecTB GOHJIO H3BEpKeHO GoJjee MHJJIHOHA
TOHH!

KakoBa ke cyah0a 3THX BelleCcTB B HACTOSLUEM H OCOGEHHO B
npoumnoM? M E. K. MapxuHHH, H Apyrue ydyeHHe CYHTAIOT, YTO H3BEp-
J(eHHble BYJKaHaMH OpraHHYecKHe MaTepHaJsbl MOCIYXKHJIH noaydabpH-
KataMi npH ¢opmupoBaHuH Ku3HH. OHH TNOJIOMHJH Hayalo XHMHUe-
CKOM 3BOJIOLHH, NpPHBEMilell B KOHLUE KOHLUOB K MOSBJEHHIO XHBHIX Op-
ranu3MoB. [losi opraHHYecKoro BelllecTBa, NMOCTyHaiollero Ha 3eMmJio
n3 KocMoca, HHYTOXHO Majla MO CpaBHEHHIO C TeM, HYTO TOCTABJAMH
3eMHble ByJKaHbl. «MIMeHHO ¢ 06pa3oBaHHS 3THX BYJKAaHOTeIIHBHIX MOJe-
Kya kHu3HH Ha 3emiae, — nuuier E. K. Mapxuunn (c. 156),— nauamoch
MOJIEKYJIipHast 3BOJIOLMSA MO NYTH Npeo6GpPa3oBaHHS HEXKHBOH MaTepHH
B KHBYIO, MPHBEAILYIO BNOCJIEACTBHH K BO3HHKHOBEHHIO JKH3HH».

AHaJIOTHYHBIX B3NVISJOB NpPHAEPKHBaeTcss HOKTOpP (H3HKO-MaTeMa-
THYeckHx Hayk JI. M. MyxuH, o B ormmuue ot E. K. Mapxunnuna on
r/1IaBHYIO POJb OTBOXHT MHOTOYHCJIEHHHIM NOABOAHLIM ByJkaHaMm. Ilo
ero MHeHHIO, OKpyiKalollas ByJKaH BOAHas Cpela, Nepemaj JaBjeHHM
H TemmepaTyp He TOJBKO CNOCOOCTBYIOT HHTEHCHBHOMY CHHTe3y Opra-
HHYeCKHX COeJHHEeHHH, HO H oGecrneynBaloT (BOAHas CpPefa) OTHOCHTE/b-
HYI0O CTaGHJIbHOCTb TOTO, YTO BO3HHK/O. HensGexHble TBepAbe YaCTHIH,

! Mapxuuun E. K. Byakaubn u xku3ub, M., «<Muicab», 1980. B aroit
KHHTe YHTaTe/lb HafiJeT NOAPOGHHE CBEACHHS M O 3eMJETPACEHHAX,

70



COMpOBOXKJAMLIKE H3BepXKeHHe, cnocoGeTByOT, no Muennwo JI. M. My-
XHHA, KOHUEHTPAlUH H mosuMepH3alHuH opraHHki. Takum oOpasoM, Jio-
6ble BYJIKaHbl MOIYT CTaThb M, BEPOSITHO, KOIAa-TO GbilM HHTEHCHBHBIMH
HCTOYHHKAaMH mpefGHoJorHueckoit ssoouud. Ho mo6Goe kak yronuo
CJI0XKHOE OpraHHYecKOe BellecTBO — 3TO ellle He XH3Hb. [as Toro uro-
Obl HeXXHBOE CTaJO XHBbIM, OHO JOJKHO NPOHTH elle YeThipe CTalIid
3BOJIIOLMIL: 1) caMOCGOPKY MOJeKyJ; 2) BO3HHKHOBeHHe MeMOpaH H a0-
KJeTOYHYI0 OpraHu3aluio; 3) BO3HHKHOBeHHe MeXaHH3Ma Hac/eiCTBeH-
HOCTH; 4) BO3HHKHOBeHHE KJIETKH.

Kak u korma Bce 3T0 npou3olnio Ha 3emJe, CErOJHs HHUKTO He
3HaeT. [To 3ToMy noBoay BLICKa3biBAalOTCsl caMble pa3HOOGpasHble Jaoraf-
KH, BIJIOTb JO THIOOTE3 O C/yyaflHOM BO3HHKHOBEHHH KJIETKH, 4TO, KO-
HEYHO, DaBHOCHJ/IbHO HeBeposTHefiueMy uynay!. Heonpenenensocts cH-
TyallHH JaeT HaM IIpaBO KPaTKO MO3HAKOMHTb YHTaTeJs elle C OJHOIl
THIIOTE30H, C MOJHON YeTKOCTbIO BBICKa3aHHOH BEeJIMKHM DYCCKUM ecTecT-
BoHcnbiTaTesleM Baanumupom lBanoBnuem Bepnanckuu 2.

[To BepnaackoMy xH3Hb HHOTKyla He npoucxoausa. OHa BeuHa,
KaK BeYyHa MaTepHsi H ee HeoTbeMJeMble aTpHOYTH — NPOCTPAHCTBO H
BpeMmsi. B Guostorun eute ¢ XVII Beka nTasnbsiHCKHM ydeHbIM PpaHyecko
Penu BHIIBUHYT H3BECTHHIH MPUHUMI <«BCE XKHBOE MPOHCXOMHT M3 XKHBO-
ro», KOTopoiii B mojHoit Mepe pasgmensn B. M. Bepuapckuii. Cepus He-
YAaYHBIX ONBITOB C NpPECJOBYTHIM «CaMO3apOXKJeHHeM» JIHLIb yKpemH/a
ero B 3TOM MHEHHH, H HHYTO IIPH €ro XH3HH, fa H 103Xe, He ObLIO
NOX0OXe Ha BO3HUKHOBEHHe (BHe >KHBBLIX OPraHH3MOB ) XHBOrO H3 He-
JKHBOTO.

Bepnanckuii nosaraJ, 4To ceMeHa XKH3HH BEYHO DasHOCATCA 110
BeuyHoit BceseHHO# yepe3 Ge3JHH MHPOBOTO IPOCTPAHCTBA, «OCEMEHsA»
OAHY ItNaHeTy 3a Apyroii. Ho sra 1uHpoOKo M3BecTHasi THOoOTe3a MaHcmep-
MHH (B TOM YHCJE H «HCKYCCTBEHHAsi» MaHCIepMHs C IOMOLIbI HHOIMJA-
HeTfH) NpeanoJaraeT AJHTeNbHOE COXpaHeHHe XXH3HeHHOH AKTHBHOCTH
ceMsH H Ap., nostoMy Barasasl B. M. BepHaJckoro Ha BEYHOCTb XKH3HH
B 3HauHTC/bHOH Mepe OblH yMo3pHTesbHbIMH. [IpaBma, oH o6pauan
BHHMaHHe GHOJIOrOB Ha TO, YTO B CaMbiX JApeBHEHIUHX CJ0fX, rfle MO
(H3HUECKHM NPHYHHAM MOrJa GHTb KH3Hb, ee CJeJH HeH30eXHO 00-
HapyXHBAIOTCA.

«)Kusub BeyHa mnocroibky, — nucan B. . Bepuagckuit (c. 137), —
nockoJsbKy BeyeH Kocmoc, u mepeiaBanach Bceraa GuorenesoM. To, urto
BePHO A/ JeCSTKOB M COTEH MHJUIHOHOB JIET, MPOTEKIUHX OT apXaHye-
CKOil 3pBbl 0 HalUHX AHeH, BepHO H A/ BCero GecYMC/EeHHOro X0Ja Bpe~
MEHH KOCMHYeCKHX MepHOJOB HCTOpHH 3eMmJd. BepHo u ans Bceft Bee-

1 doacom K. ITpoucxoxnenue xusuu, M., «<Mup», 1982,
2 Bepuaackuii B. M. Hauano u BeuHocTs xu3Hu. H36p. couunenus.
T. V. M,, Hsa-s0 AH CCCP, 1960, c. 120.
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JenHoi». OH JoraabiBajICcsi, YTO B XHBOM OpraHu3Me, KpoMe BellecTBa
H 5HEPrHH, eCTb H ClIe HeuTO BNOJIHe MaTepHasbHOe, OGBEKTHBHOE, CBA-
3aHHOEe C XKH3HeHHBIMH mpolleccaMd. DTa JAorajxka Hawia ce6e NOA-
TBepX/JeHHe B paGoTax MHOTHX Y4YeHBIX, B TOM UYHCJE€ H H3BeCTHOro
coBetckoro ncuxosora npod. B. H. [TywkuHa.

Celiyac yxe MaJlo OCTaJIOCh Y.eHbiX, KTO OTBepraj Gbl peajlbHOCTh
6uomnonss — TOH MaTepHaJbHOH CYIIHOCTH, KOTOpasi OTBETCTBEHHA He
TOJIbKO 3a BCe MCHXOJIOrHYecKHe, HO M MapancHXOJOrHYecKHe NpoOLeccH !,
Buonose 0coGeHHO spKO NpOsBJsAeT ce6s B SBJCHUAX aKyNyHKTYpHI,
o6pasyss HeYTO BpOJe SHepreTHUeCKOro KapkKaca OpraHusma, Hecyllero
0 HeM nosHywo uHdopmauuio. B cepun nepasHux pa6or? B. H. [Tywkun
H ero COTPYAHHKH AOKa3aJsH, YTo GHOMOJIe MOXeT CylleCTBOBATb B BH-
Jle OTAeJbHBHIX MaTepHaJ/IbHBIX CYLIHOCTeH — TaK Ha3blBaeMbIX «(HopM»,
€ NOMOLLBIO KOTOPHIX eCTeCTBEHHO H MPOCTO OOBACHACTCH «TEOPHS OTpa-
JKEHHSI» — MapKCHCTCKO-JIeHHHCKasi TeOpHus no3HaHusa. [Toknaasi mHOrzAa
JKHBOE TeJsO, ero «dopma» cOXpaHser HH(OpPMAaIHIO O TeJje, YTO H Aaer
BO3MOXHOCTb NpPOBOJAUTb MO «(OpMaM» AHArHOCTHKY TeX, KOMY OHH
NpHHAAJIeKaT.

Kak ormeyan xypHan «Xumus H xusub» (Ne 3 3a 1982 r.), Hoble
paGoThl COBETCKUX YYeHHX 1O GHOMOJMIO NMPeACTABJAAIOT COGOH <«KOHIemn-
LUHIO yCTpOHCTBAa MPHPOJb, OTJHYHY OT obmenpuuaroi. [Tepsoocnosa
sTofl KoHuenuuH — BelABHHYyTass B. H. [TymkuuniM runortesa o ¢opwme,
KaK OAHOM M3 (YHAAMeHTaJbHHIX cocTaBJsloWHX npHpoAs. [loa dop-
Mofl 37eCcb NOHHMaeTcsi 0cO6Oro pojAa TroJIOrpaMMa, COOTBETCTBYIOLIAs
NpOCTPAHCTBEHHOMY KOHTYpPY NpeAMeTa H Hecyllas HH(GOPMALHIO O €ro
cBoiictBax. Popma-rosorpaMMa KHBOro CyulecTBa — y:Ke 06 OpraHuHme
B LeJOM. A MHC/slllee CyllecTBO 06pa3yeT elle H MBICJeHHbie 0o6pa-
3Bl — (OPMHI-TOJIOrpaMMBbl, aJeKBATHO OTpPAKalOllHe OKPYKAIOLUA MHP,
B TOM UMCJle M MBbIC/eHHble 06pa3sbl, reHepHpyeMble MAPYTHMH JIOIbMH,

Coraacio koHuenuuu B. H. I[Tywkuua, Bce 3TH (OpMBI-roJOrpaMmbl
B3aHMOJCHCTBYIOT MeXJAy co60ff u 06pasyloT HH(GOPMAUHOHHOE mMmoJe
Bcesienno#, mof06HO TOMY, KaK Macchl (pH3HYECKHX Tesl 0GpasyloT ee
rpaBHTALHOHHOE MOJe».

ITo muennto B. H. [Tywxkuna, xusHp GblJa 3aHeceHa Ha 3eMJI0 He
B BHJAe MOJIEKYJISIPHBIX CTPYKTYp, a B BHJe HH(OPMAUHOHHBLIX (OpM-ro-
JIOrpaMM, BO3/efiCTBOBaBLUHX B ONpPeNe/eHHOM HaNpaBJeHHH Ha 3BOJIO-
uHio 3eMHoro BeuwectBa. O6a 3TH (pakTOpa B OTAEJBHOCTH GECCUJbHBI,
YTO MOKHO MOSICHHTb NMPOCTLIM NPHMEPOM.

Hac nponusbiBaloT BceBO3MOKHBIE PaAHOBOJIHBL, HO NMPHEMHHK MOJ-
9HT, IOTOMY YTO He BKJIOYEH HJM HeHcnpaBeH. TyT Hy:KHB H 3Heprus,

! Cm. «[Tapancuxonorus» B «®PHI0COGCKOH SHUHK/IONEAHH», T. 5,
1967, c. 212.

2 CM. c6. «Bonpocel ncuxoruruenbl, NCHXO(H3HOIOTHH, COUHONOTHH
TPYyAa B YroJibHoli NMPOMBILIJEHHOCTH M NCHXO3HepreTHKH», M., 1980,
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M BelleCTBO, H OpraHH3auHs. BelllecTBO W SHepruio AN XKH3HH B cBoe
BpeMsi Ha 3emJe B H30GHJHH TNOCTAaBJASMH BYJKaHH, HO He XBarTajo
opraHu3aunn. Ee-To Ha HOMKHOM ypoBHe (DH3HKO-XHMHYECKOi npeabuo-
JIOTHYeCKOH 3BOJIOUHH H BHecJO OOIlee BeyHoe OHOJOrHUECKoe [OJe
Bcenennoit. Tounee, maxke He NPOCTO foJe, a (POPMBI-FOJOrpaMmbl, Ha-
chllleHHBle HH(poOpMalHefi W KH3HECMOCOOGHOCThIO Guomoas BcesenHoil.
OHH H «NOCTPOM/IM® KH3Hb, KOrja GblIO H3 dero cTpouTh. I'pyna pa-
IHONeTajeil mepejady He npuMer. Tak e 3a3Bydas, Kak HCIpaBHBI
NpHeMHHK OuHOmOJsA, TOT noJydabpHKaT XXH3HH, KOTODHII G 3apaHee
NOArOTOBJIEH IpeJGHOJOrHYeCKOH 3BoJouHell. OroHb XKH3HH BOCCHAN H
Ha Hawe# nJianere. 1 «BuHOBaTa» BO BceM 3TOM MaTepHs — KaK B BHIe
BO3HHKIIHX CJOXHEHLINX OPraHMYecKHX BelleCcTB, TaKk 4 B (opme Beu-
Horo GHomoJas Bcesnennofi. 6o matepusi u ecTb Bce TO, YTO CYLUIeCTBYET
MIOMHMO Hallefl BOJM H HalUHX YYBCTB, YTO €CTb OGBEKTHEHO,



CKOJIbKO NET 3EMIIE!

MpHcyTcTBHE PaAMOAKTMBHLIX BE-
wecrs — ybeagurencHeliwee go-
Ka3aTeNbCTBO KOHEWYHOCTH BO3=+
pacta 3emnu. Mx Hanuuue Tak-
e no3Bonser [OBONLHO TOYHO
AATMPOBATb MHOTME BaXkHble AB~
NeHna paHHeH ucTopuM 3emnu.

4. Koinep

HeMmHoro reoxpoHonormm

O BospacTe uesJoBeKa MOXKHO CYAHTb 1O ero Juuy, ¢Qurype, OcaHKe,
0 BO3pacTe fepeBa — MO ero ToJsuHHe H Beicote. Ho Kak ysHaTh BO3-
pact Kawmua? Huaum eme Gosee TPYIHBIH BONPOC: CKOMBKO JeT
Haweli noaHete? Korja Hausama OHa cyllecTBoBaTb KakK KOCMHYeCKoe
TeJo?

B 6u6auM CKasaHo, 4TO 3eMJs CYLIECTBYeT BCEFO HECKOJBbKO THICH-
yesneTuil. JlpeBHHe mepcul ObLIH wiefipee: MO HX MHEHHIO, 3eMJs BO3HHK-
aa 12000 ser Hasan. Emle yBaxkHTe/bHee OTHOCHJIHCH K 3eMje Apes-
HeBaBHJIOHCKHE Kpellbl — OHII CUHTaJH, uTo eft 2 MaH. JeT. Ho Bce atn
wHppbl MMeNH CTOJb XKe MaJjoe OTHOILIeHHe K peasJbHOMY BO3pacTy Ha-
el nJaHeThl, KaK M NpeACTaBJeHHs APEBHHX peJrHi o Mupe K coBpe-
MEHHOMY Hay4YHOMY MHPOBO33DEHIIO,

3apoxkJeHHe Hay4YHON TreOXPOHOJIOTHH JAaTHPYIOT OGBIYHO CaMbiM
konuom XVIII Beka, Korpa anraniickuit reosor Cmut B 1793 r. oGuapy-
KHJI, YTO B CJOSAX OJHHAKOBOrO BO3pacTa BCerja COAep:katcs HcKomae-
Mble OZHHX M TeX e BHAOB. DoJee TOro, oH moKasaJ, 4YTO OCTaTKH
JAPEBHHX XKHBOTHBIX W PaCTeHHil pa3MelleHbl (C yBeJHYEHHEM IayGHHbI)
B OJHOM H TOM XK€ MOpAIKe, XOTS MOHCKH HX MPOH3BOMIJIHCH B pa3HbIX
MCGCTaX, PaCCTOAHHS MeXAy KOTOPHIMH OblMi OdYeHb GoJblIife.

Tak poansach HCTOpHYeCKass reoJIOTHSl, a BMecTe C Helf M MepBbie
runoTe3sl 06 3BosounH oprauuteckoro Mipa 3emun, Crana oueBuaHoit
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H3MEHYHBOCTH 3eMJIH BO BDEMeHH, a 3HAuHT, BO3HIK/A 3ajaua: onpeje-
JIMTH BO3PAacT 3eMJ H HAMETHTb XOTs O6bl B caMblX OGUIMX 4epTax Mo-
cTynaTe/bhblii X0 3BOJIONIN Beeft Halledl nmuaHeTul. 3ajaua o0Kasasnach
HeJlerkoit. JIMIIb BeK CnycTsi 3HAMEHHTHIH cooTeyecTBeHNHK CMuTa JIODA
KenpBuH BBICTYNUJ cO craTbef, B KOTCPOH YTBep:kjas, 4Yr0 BO3pacT
3eMJH 6/1M30K K 25 MJH. Jer.

KenpBun npeanonaras, 4TO NepBOHaYaNbHO BC 3eMas Gbla B Or-
HeHHO-KIKOM, pacnaaB.ieHHOM cocTtosiHun., CuuTas, 4To Temsio, HAyluee
K NOBEpPXHOCiM 3eMJIH H3 ee HeJp, €CTb OCTAaTOYHLI MepBKUHBIA kap
3emau, OH MOACYHTAJ, 32 KaKoe BpeMs Morsa 06pa3oBathCci M OCTHITH
JIO COBpPeMEHHO TeMNepaTyphl TBepias 3eMHas Kopa. Tak H moJiyuH-
JHCb Te 25 MJIH. JieT, KOTOpLle KaKoe-TO, NpaBla HernpomO/LKHTesabHOE,
BpeMsi CYHTAJHCh «OQHLIaJbHBIM» BO3DAaCTOM Hallell mNJaHeTbl.

Korga KesnbBHH npou3Bomua 3TH pacyerhl, yxKe GblIa OTKpHITa pa-
JHOAKTHBHOCTb, a B 1906 r. npyro#i u3BeCTHLI aHrJHACKHA (HU3HK JIOpI
Peneil goxasal, 4TO paAHOAKTHBHEIE SJeMEHTHl WINPOKO NpeACTABJCHLI
B FOPHLIX MOpPOJaX H He YYHTHBATb TEMJO, BhlJeJsOUleeCs NMPH HX pac-
nage, Heap3s. OTcioma csieposajio, 9To mojacuersl KesbBHHa Hesepuul,
R BO3pacT 3eMJH, yCTaHOBJEHHbI uM, 3aHuxeH, Tak Hayka npuuia
K HCNOJIb30BaHHI0 €CTECTBEHHBIX «PaJHOAKTHBHBIX JacoB», EO MHOXeCT-
Be paccesiHHHX B HEKOTOPHIX HOPOAax 3eMHOH KOpHI.

CrlelyeT HanOMHHTb, 4TO TsXKeJble XHMHUYECKHE 3JeMEeHTH TaGJHuH
MenpeneeBa cnQcoGHBH CaMONPOM3BOJBHO pacnafiaThCsl, BHIAEAAS IPH
sToM ajabda-nyyu, GeTa-myyu W ramua-ayqu. IlepBble nmpezcTaBiIIOT CO-
6ol siipa aTOMOB rejusi, Ka)<oe H3 KOTOPHX COCTOHT H3 ABYX NpOTO-
HOB H JBYX HefiTpoHOB. Bera-lyuu — 310 nortoku ajsekTponoB. Urto xe
KacaeTcsl raMma-jydef, TO 3TO JEHCTBUTEJBIO HACTOSIUIHE JNYYH — 3/eK-
TPOMArHHTHOE H3JIy9eHHe C OuyeHb MaJoif JJIHHOM BOJIHL U OYeHb 3Hep-
rayHoe. 3a CyeT raMma-siydyell pajHOaKTHBHble 3JEMEHTH MpH pacnajle
HarpeBalOT OKpYXKalolHe HX NOPOAH. DTO H €CTh NEPBOMCTOSNHK pa-
JHOAKTHBHOrO Harpesa, Hrpalolller0 rpoOMajHyi0 poJb B  3BOJIOLHH
3emin.

Ilpu pamnHOaKTHBHOM pacnaje yMeHbLIAeTCsi NepBOHayasbHasi Macca
9/IEMEHTa H H3MeHseTCs 3apAx ero siupa. CiefoBaTeJbHO, pafHOaKTHB-
HbIfi 3/IEMEHT CTAHOBHTC Hey3HaBaeMHM, B IIOJIHOM CMHICJE C/10Ba ApYy-
ruM. TaK, ypan ¢ OTHOCHTeJbHOH aToMHOH Maccoli 238 (ypan-238) mpu
pacnaje mnpeBpallaeTCsi B CBHHEIL C OTHOCHTEJbHOA aTOMHOH Mac-
coit 206.

PajHOaKTHBHHI pacnaj NpPOUCXOXHT, KaK TOBOPAT, NO 3KCNOHEH-
Te — TaK HMEHYIOT rpaduK MOKasaTeJbHOM OYHKUHH. AHaJUTHICCKA
3aKOH pDajHOaKTHBHOrO pacnafa MoxeT OHITb npeacTraBnaer ¢opMynoi
m=mge~**, rlie mo— nepBoHayaJbHasi MacCa pacnafaloLierocs sJjeMeH-
Ta; m —ero Macca B NAaHHHA MOMEHT BpeMeHH [; Rk — K03(¢HuILHeHT,
3aBHCAIMHA OT CBOACTB JAHHOTO SJIeMEHTAa; € — HenepoBO W9HCJO, NpH-
6/H2KeHHO paBHoe 2,718,
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[Teproa mosHOrO pacmafa JOGOro pagHOAKTHBHOrO 3JieMeHTa pa-«
BeH ... BeyHoctH! MHaye rosops, pacmaj HHKOrja He 3aBepluaercsd,
TEMINl ero, CHayaja oueHb GHICTPHIil, MOCTeNEeHHO 3aMeNJAeTCs H B KOHIUe
KOHIIOB CTAaHOBHTCSi HEOLIYyTHMO MajlnM. BOT moueMy unMeeT CMBICAT 10-
BOpHTb He O NMepHOJe pacnaja, a O Nepuole monypacnapga T ka-
KOro-HHGyAb paAMOAKTHBHOrO 3JeMeHTa, T.e. O NpOMeXyTkKe BpeMeHH,
3a KOTOpHI pacnajeTcs MOJIOBHHA NepBOHAYaJbHOro KOJIHYECTBA AAHHO-
ro pajHOAaKTHBHOrO BellectBa. Herpymno coobpasuts, uto T=In2/k,
rae In 2~0,693.

Y pasueix snementos T BecbMa Pas/MyHO — OT HHUTOXHHIX AONed
CeKYHAH [0 MHJJHApAOB JeT. ¥ ypaHa-238 oH paBeH 4,5 MJpA. JeT.
IlpeanonoxuM, 4YTO nepBOHaya/JbHO BCe paJHOAKTHBHBIE 3J1EMEHTH
(Bkaouast ypan-238) Ha 3eMmye elle TOJMLKO HayMHANH pacnajaartbes.
Ecnu ceroauss B mopopax, coaepkawux ypaH-238, uMeeTcsi HEKOTOpoOe
KOJIHYEeCTBO KOHEWHOro MpoAyKTa ero pacnaja (cBHHma-206), TO MOXHO
NOACYHTATh (MO/MB3YsCh 3aKOHOM DaJHOAKTHBHOTrO pacmajia), 3a Kakoe
BpeMsi U3 4YHCTOro ypaHa-238 wMorzi0 06pa3oBaTbCAd 3TO KOJHYECTBO
«yPaHOBOTO» CBHHIA. DTO H 6yHeT HHXXHHM NpeAeaoM Bo3pacTa 3eMJd,
T.€e. MHHHMaJ/IbHHM BpeMeHeM, TPOTEKIIHM C MOMeHTa €€ BO3HHKHOBE-
HHSl KaK CaMOCTOSTENbHOr0 KOCMHYECKOTO TeJa.

TakoBa ugest «paaHOaKTUBHHIX yacoB». Ha npakThKe BCe, KOHEUYHO,
cnoxuee. [IpumensoTcss 1 Gonee TOHKHe, TOYHbIE METGAH, HCMOJB3YIOT-
Csi pasHble paJHOAaKTHBHHE BellecTBa H caMasi pa3HooGpasHas anmna-
parypa.

CaMble 1peBHHe MOPOABI 3eMHOH KODBI, CyAs NO TMOKa3aHHAM «pa-
JAUOAKTHBHBIX YacOB», HMeIOT Bo3pacT 3,5 MJApA. JeT. 3eMas, KOHEYHO,
crapile cBoeii KOpel. OfHAKO BO3pacT METEODHTOB, ONpejAes]eHHHH aHa-
JIOTHYHBIMH MeTOZaMH, He mpeBbuuaer 4,5 mapa. Jaer. B Hacrosiee
BpeMsl 3TOT KOJOCCAJbHHI NPOMEXKYTOK BpeMeHH — 4,5 MJpA. JeT, KO-
TOpHIA TpyAHO ce6e NPeACTaBHTb, H DNPHAATO CYHTaTh BO3PAcCTOM
3eMaH.

Kak ke ck/JagpiBanach XH3Hb 3eMJIH Ha NPOTSKEHHH BCeX STHX
munuaproietuii? Kak ¢opmupoBajcs ee coBpeMeHHHIT 06/HK? B dem
BHpasu/acCh 3BOJIOUHS OPraHHYeCKOro MHpa 3eMJH, NOPOAMBIUETO B
KOHIE KOHLOB H HacC, 3aJalOUIMX 3TH HeJerkHe BONPOCHI?

B 3emHOit KOpe XpaHATCA Cjefsl NpoILIOro Hameit naaserdl. Ilpo-
HUKHOBeHHe B IJy6b 3eMJH OJHOBPCMEHHO O3HauaeT H NyTelleCTBHE B
npounoe, Tem Gosiee OTAajeHHOe, ueM ray6xe MBI NMpoHHKaeM. 3eMHas
KOpa pacu/ieHeHa O BO3pacTy Ha CJOH, TOJIUIH, TOPH3OHTBI, APYCH, OT<
JeJibl, CHCTeMbl. DTHM 3aHHMaeTcs OJHa H3 OTpacieil TeoJIOrHH —
ctpaturpagusa Kaxapit ciaoif, KaxAablii TOPU3OHT 3€MHOH KOpH
HMeeT «palHOaKTHBHBEIE 4aChbl», (HKCHpYIolHe ero Bospact. CocraBiaeHsl
reOXPOHOJIOrHYECKHe LIKaJbl, UJAH TOUHee pa3HOOGpa3HHe LIKaJbl, H3Mes
HABIIHECS C Da3BUTHEM 3TOH OTpacau HaykH. J[lauTeqbHas HCTOpHA
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TEOXPOHOJIOTUYECKAS TABJIMLIA

Tlepvoasl u HX
HMHJEKCH

OcHOBHblE Fe0JIOTHYECKHE CO-,
G6hiTHA, O6GIHK 3eMHON no-
DBEPXHOCTH

CoopMuposasiumecs
noJiesnble HCKollaeMble

Kafirosoftckast, 57 MJAH. JeT

YeTBepTHUHBI
HJAH aHTponoreuo-
BBt

HeonHoKpaTHble oJie-
neHenua. Popmupona-
HHe COBpEMEeHHOro
penbeda, pacTHTeNb-
HOCTH M MHpa XXHBOT-
HblX. PaspuTHe ueso-
BeKa

CTpouTenbHble MaTCe
pHaabt  (rnuHbl, Te+
COK), Topd, pocchim-
Hble  MeCTOPOXACHHSA
30J10Ta, aAMa30B

HeorenoBuift
N

-_—
ManeoredoBnit
P

MonHaTHe rop: Kap-
nart, KaBka3sa, TsHb-
lansa, IMamupa, Kam-
yaTtkH. MHTeHcHBHasn
BYJAKaHHYecKast  pnes-
TeabHOCTh. OG6GocobJe-
Hue mope#t: Cpenu3eM-
Horo, Yepuoro, Kac-
nufickoro, ApaJbCKO-
ro. Pa3BHTHe BBICIIHX
¢opM pacTeHH H ye-
JIOBEKOOGPa3HbiX
o6e3bsiH

Bypwie yrau, HchTb,
SIHTapb, KaMcHHast
CcoJb, OCajloYHbie Xe-
JIe3Hble  PYAbl, CTPOH-
TeJbHble  MaTepHaJbl
(rpaH4T, MpaMop)

Anpnufickoe ropooGpasosaHue

PaspylieHne Me3030fi-
ckux rop. Iupokoe
pacnpocTpaHeHue mo-
KpPBITOCEMEHHBbIX  pa-
cTeHu#. Pa3aputne
NTH M MJIeKOMHTalo-
UX

Bypeie yran, HedTb,
ropioude caaHnwu, poc-
dopuTH, KaMeHHas
co/b, OCafOYHBIE DY~
bl )Keje3a, aJOMH-
HHA (GOKCHTHI)

Me3sosofickas, 165 MaH. ner

Meanosoft
K

Hayano o6pasosanus
rop: Kapnar, Kpnima,
Kapka3sa, IMamupa,
Bepxosino-KoasiM-
cKkux, JlaabHeBocToOU-
HBIX

Bo3nukHOBeHne no-
KPBITOCEMEHHBIX  pa-
cTenufi. BniMHpaHue
Me3030ACKHX TMpecMbl-
KaloOUUXCA, Ppa3BHTHe
ITHLL H  NOSBJeHHe
MJIEKOITU TaIOUIHX

Yroas, HedTb, Tropio-
YHe caanlb, docdo-
PHTHI, MeJ, PYAB 0JIO-
Ba, Mbllubfgka, CYpb-
Mbl, 30J0Ta, cepe6pa,
Meay CBHHUA

IOpckuit
J

MowHasn cKJazada-
TOCTb, Ppa3iOMbl Ma-
TEPHKOB, H3NHAHHE
MarMel ¥ BHeapeHHe B
TONMUY 3eMHOl KOpHI.
OGpa3oBaHHe COBpe-
MEHHBIX OKeaHoB,
BHYTPHMATEPHKOBLIX
Mope#, 3a60N09eHHBIX
HII3MeHHocTell Ha cy-
we. JKapkuil, Baax-
nbit kaHmat. Pacuser
roJloceMeHHLIX pacTe-
Hufi. Pacuset npecMsl-
kawouuxcst.  Ilossae-
HHe MTHIL

Mes3o3ofickoe ropoo6pa3oBaHue

KaMeHHble yrau,
HedTh, ropioyHe CJaH-
ubl, pochoputh

TpnacoBniit
T

IMopHATHe MaTepHKOB
H OTCTYN1eHHe MO~
peil. PaapylieHue rep-
LHHCKHX Top (Ypaab-
CKHX, Antalickux,

KaMeHHas coJab,
HedTb, yroab
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Ipodoancenue

Spul

TlepHOAH M HX
HHAEKCH

OCHOBHbIE TeoJIorHyeckHue co-
6biTHs, OOJMHK 3eMHOM Mo~

BEPXHOCTH

CdopMupoBasinecs
NoJie3Hble HCKOMaeMbie

Mesosofickas, 165 Man, set

Taub-Ulanbcknx) H
o6pa3oBaHHe paBHHH-
HoTO peabeda, BniMH-
paHHe APEBHHX M BO3-
HHKHOBEHMe Me3030ii-
CKHX IpecMbIKaloumHMX-
cs

IepMckutt
P

Mesosoiickoe ropoo6pasoBaHne

3aBepLieHHe TepPUMH-
CKOH CKJan4aToCTH H
o6pa3oBaHHe rop:
Ypana, Tsaub-Waus
(loXHble uemu), An-
tasg. Cyxoff KauMar
[TocTenenHoe ucyesHo-
BeHHe JleCOB H3 pape-
BOBHAHBIX NanopoTHH-
KoB, XBome#t m maay-
HOB. BoO3HHKHOBeHHe
TOJIOCEMEHHBIX pacTe-
Hu#. Pacuser npecmm-
KaloUHMXCA

KaMeHHble ¥ KaJuii-
Hble coJu, rumce,
yroab, HepTb U ropio-
quit ra3

IManeosofickas, 330 MJAH. Jger
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KaMeHHOYrosbs
HbI# (Ka]:éGOH)

TepunHcKkoe
ropoo6pasoBaHue

Pa3MbiB  KaJleROHCKHX
TOpHBIX Uenefi. Hava-
10 TepUHHCKOro ropo-
o6pa3oBaHuf. YBeaM-
YyeHHe 3a60JOYEHHBIX
HH3MeHHOocTe#. Kap-
KHH, BJaXHbI KJau-
mar, PaaButne nsblul-
HOH ¢JOpBI: NMJIAYHOB,
xBoule#i M ApeBOBHA-

O6uane yras u Hed-
TH. MeaHble, OJOBAH+
HO-BOJAbdpaMoOBbie,
NoJHMeTaJIHIeCKHe
pyan

HbIX  NMaNOPOTHHKOB.
INosBneHne  mpecMbl-
katomuxca. Pacuser
3eMHOBOAHBIX

Desouckuit YMeHbweHne Iuowa- | Hedtp, ropiound ras,

D o Mopel, JKapkufl | conmn, pacconrn M MH-

KAHMaT, mnepBble NY- | HepasibHBle NedeGHbIE
CTHIHH. BbiXoA MO3BO- | poan

Cunypuiicknt
S

HOYHBLIX H3 BOAbl Ha
Cyly — BO3HHKHOBe-

HHe 3eMHOBOJHBIX.
Illupokoe pacmpocTpa-
HeHHe Ha3eMHBIX Da-
cTeHuft, BO3HHKHOBeE-
wWHe MamopOTHHKOB

TnaBuas ¢asa kane-
JOHCKOH  CKJlap4yaTo-
cTH M o6pasoBaHHe
rop: CasiH, Anrad, ya-
ctH Tsaub-lllaus. Pas-
BHTHEe ICHJAOHTOBLIX
pactenuit. TIlosBaenne
pHIb

Pynbl XKene3Hble, Men-
Hble H JpyrHe, 30J0-
to, ¢ocdopuTsl, Tro-
pIOYHe CAaHIb

OppoBHKCKui
o

KanenoHckoe ropoo6pasoBanue

YMeHbIICHHE MOPCKHX

GaccefiHOB. MomHbI
ByJAkanusM. [losiBae-
HHe INepBHIX HaseM-

HbIX 6eCMO3BOHOYHBIX
JKHBOTHBIX

To xe



I podoaicedue

TlepHOIBl U HX OcHoOBHbIE reosnoruyeckue CdopMuposaBiHecs
Spit MHIEKChI coduTHA, 06K SEMHOM 0= | nojiegkbie HCKOM2EMbIe
BEDXHOCTH
. Kcm6puiickuit Tlouw>kenne  MaTepH- | Bokeutel  docdopuTsl,
% 3 o KOB M 3aToMJcH¥e 06- | ocagouHbie Py Map-
£6 £ | wupHpIXx TNpoOCTPaHCTB | raHUa M Kenc3a, Ka-
£5 S | mopnmu, 3aBeplueHHe | MeHHas COJb, THOC
®= S | Gailkanbckoro  ropo-
g5 2 | o6pasopanus. Pacnser
BE & | Mopckux Gecne3BoHOY-
S 2 S | HbIX MHBOTHEIX
E& o
[=5
g )
" [
g 8 | Fnasuan ¢asa 6aii- | OrpomHbie 3anacsl
S 5 % | kanbckoil  CKJamuaTo- | JKeJIe3HBIX PYA, NOMH-
8,5 A | et u  ofpasosaHMe | MeTaJIHYecKHe PYABI,
g = % | ropunix xpe6ros Ilpu- | rpagurt,  crpouTean-
%“‘2 X | Gafikanesg 3a6aii- | Hpie MaTepHabl
5 5 Kaabsi. CUJbHBIA BYJI-
a 8 1 | xauusm. Bpems G6ak-
E & TepHil # BoZOpOCTEH
o JpesHehiune HOBOOG- JKenesHple H MmonHMe-
o g pasoBaHug. Hanps- | Tanindeckue pyasi,
<= XKeHHas BY/NKaHHYe- | CTPOHTEJIbHbIE MaTe-
s ckasi fmefiTeJibHOCTb 1 | PHAabl (FDaHHT, Mpa-
XD MeTaMOpH3M TIOpHBIX | MOD H ADYTHe)
cg., nopox. BpeMa npumu-
o THBHBIX  OJHOKJIETOY-
a3s HBIX M HeKOTOpBIX
<O 5 6akTepuit

3eMJ/IH nOApasjesieHa Ha 3MO0XH M mepHOoAH. OJHY H3 HOBGHIUIHX I'eOXpo-
HOJIOrHYeCKHX TabJHL MH 3/eChb NPHBOAHM.

Hcropusi 3eman CKaafnBaeTcss M3 JBYX 4acTell — MCTOPHH Heopra-
HHYECKOrO Te/ja Hallled NJaHeTH H HCTOPHH ee OPraHHYeCKoro Mupa,
npoc/iexkuBaeMol 10 nportepo3os.. PasyMeercs, 3TH «IBe UCTOPHU» TeC-
HO CBSi3aHH, ¥ B JaJ/ibHeilleM peyb NOHAET O eAHHOH HCTOpHH Haulei
NJIaHeTH!, CTaBIUeH OGHTA/HILEM MHOXECTBA XHBHX CYLECTB — OT MHK-
pOOPraHU3MOB 0 desoBeKa. OCTaTKH OPraHU3MOB MNpOLUJIOrO MO3BOJS-
10T ONpeAeJHTb OTHOCHTE/bHHIT BO3pacT C/0eB 3eMHOI KOPHI H TeM ca-
MHM JaTHPOBAaTb reoJIOrHYeCcKHe COObITHA (CM. Tabmuumy).

CraHoBnenue nnaHern

B AnutenbHOM HCTOPHH Hallled NJaHeTH NPHHATO BLIAENATb OBE CTa-
AHH — 10reoNOrudecKyw H reosorudeckylo. Ilepsas ox-
BaTHBaeT COGHITHA, CBA3aHHHE ¢ ¢GOpMHPOBaHUEM 3eMJH KaK OTAEJbHO-
ro KOCMHYECKOro TeJa, a reoJsiorngeckasl CTafHsl — 3TO 0O CYUIECTBY
crajus (GOpMHpOBaHHA 3eMuoli Kopel. Eile pas xoueTcs moauepkHyTb,
YTO, HCCJeNyst ApeBHEMIUYI0 HCTOPHIO 3eMJIH, MBI HCOBLITHIBAEM TaKHC
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e 3aTpyZAHeHHs, KaK H NDH H3yueHHH O6e3GpexHBIX Haneit KocMoca,
Uem pnasblie OT HaC HaXOAHTCHA OODBEKT, TeM TPyJIHee MOJYYHTb O HeM
JOCTOBepHYIO HH(popMauuio, M c10BO «Hasbllie» MOXKET GHITb OTHECEHO
KaK X MPOCTPAHCTBY, TaK H KO BpeMEHH.

K coxasennio, Mbl He 3HaeM, KaK npousollia 3emiss. Bce runoresst
0 mpoucxXoxnaeHuu 3eMJn HenATcs Ha JABe rpynnel. [unortess! opwoit
rPYNNBE PACCMATPHBAIOT «XOJOAHBLIH» BapHAHT POXKIeHHS 3eMJH, HanpH<
Mep NpH CryUeHHH H3 4acTHI NPOTONJAHETHOro 06J/iaKa, FHNOTe3bl ApY-
roii rpynnbl — «ropsiunit» BapuaHT. Ilocneauue npeamoJsarailoT, 4TO
3emas oraemsack ot CoJHIA HJM ero 3Be3NONOAOOGHOro CHyTHHKa H
nepBOHayaJbHO GbiNa pacKaJseHHo#. [asibHeHIlas 3BOJIOLHS ee B 3HAa<
YiTeJbHOH Mepe ompefeJsiach MOCTeNeHHON MOTepei, pacCesiHHEM 3HED«
rud. IIpaBma, H B «XOJIOOHOM» BapHaHTe NPHXOIAHTCA HCKaTb HCTOYHH<
KH pasorpeBa 3eMJu, Ge3 KOToporo OODBACHHTb ee (opMHpOBaHUe
Heeo3MO:kHO. OHH HaxoJAT HX B PajAYOaKTHBHOCTH, ApYrie — B rpaBH-
TALHOHHOM CXKATHH, TPETbH CYHTAIOT, YTO OJHHAKOBO 3((eKTUBHO IHeii-
cTBOBaJH 06a (akropa.

M3 runores, pHCYIOLIHX JOreo/OrHYecKylo CTafHIO Pa3BHTHS 3eMJH,
ylIOMsiHeM TonyJsipHYlo HblHe cxemy akal. A. I1. Bunorpanosa. ITo ero
MHeHHIO, 1ocJe TOoro Kak 3emJas cHOPMHpOBaJgach B BHIE OTAEJLHOTO
TeJla M pasorpesacb 3a CYeT rDaBHTALMOHHOrO CXaTHs H APYruX (ak-
TOpOB, HauyaJoCb ee paccjioeHne, AHpdepeHuHalHs Ha OTAE/NbHHE 060-
Joukd. DTOT mpouece, Kak cuuraetr A. I1. Bunorpazmos, onpenensscs
BHIMIJIABJIEHHEM H JlerasalHell JIerKOmJaBKHX M JIeTy4HX Beulects. B xo-
Jle TAKOW «30HHOH NJIABKH» BellleCTBO BepXHeil MaHTHH pacILenHJoch Ha
JIErKONJIaBKyl0 H TYrONJaBKyio cocTaBJsiouiHe. Ilepsas u3 Hux noaHs-
Jlach BBepX U fAajla HayaJlo NMepBHYHOI 6a3a/bTOBOH KOpPe, MpHYeM 3TO
«BCI/ILIBaHHE» OTHOCHTEJIbHO JIETKHX BelleCTB CONMPOBOXKJaJoCh Bhijefe-
HHeM [apoB H ras3oB, H3 KOTOPbIX 3aTeM C(HOPMHPOBAJIHCh ruapocdepa
H atMochepa 3emuan. HanGosee Tsxesble BellleCTBa ONYCTHJHCh B Hel<
pa 3eMau, 06pa3oBaB ee BHYTPeHHIOO MAaHTHIO H SApO.

Teonornyeckast craniss B HCTOPHH 3eMJH Hadajack C TOH 3MOXH,
KOrfia Ha pa3BHTHe Halllei NJaHeTHl CTaJlO ‘aKTHBHO BO3JeACTBOBATh
Cosue. BricTymas B posiH OCHOBHOrO 3HepreTHUYeCKOro HCTOYHHKA B
ruapocdepe u atmocpepe, CosHue pas3pylaso (yepes MeTeoposoruuec-
KHe TIpOIeCcChl) NepBHYHYIO KODY, co3laBasi ocajouyHble nmopoxsl. ToJmu
OCaJOYlBIX MOPOJ MOCTENEHHO CTaJH JOCTaTOYHO MOILHBIMH H TOrja
OTYaCTH NOJ| JaBJieHHeM BhIilleslexKalllX CJIOEB, OTYACTH NOJ HelfCTBHeM
BI'X .NEHHErO TCIVIA 3eMJIH HX <HH:KHHe» CJOM NpeoGpPa3oBaJuCh B MO-
poaut Meramopduueckue. Ha Gosbiioit rayGuHe BHYTpeHHee Temsio 3em-
Jil YaCTHYHO MepenyiaBJsJO OCaJOuYHble M MeTaMop(HyecKHe MOPOAb!
3eMHOH KOpHl B MOPOJB MarMaTHyeckue.

BuyTtpenusis sHeprus 3eMun BbI3bIBAaJA JABHMKEHUS OTHEJbHBIX
YuacTKOB 3eMHOH KOpbHI: B OJHOM MecTe ONyCKaJach Cyila, 3aJjHBaeMas
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OKeaHOM, a B APYroM MecTe W B JApyroe BpeMs (a MHOrZa H OJHOBP2-
MEHHO) M3 MODCKHX MyYHH MOJHHMAJCH OCTPOB M Aaxke KOHTHHeHT. Ilpu
TOPH3OHTA/IbHBIX CMeELICHHAX 3eMHOH KOpbl OGpa3OBLIBAJHCh CKJAAKU
H TPELLHHEL.

Ilpouecc camopasBuTHf 3eMJIH HMeeT B KayecTBe MePBOMCTOYHHKA
Ty 3Hepruio, KoTopoil ob6nagau u 3emss, u CoJnHle B MepHOX MOJOIO-
cru CosHeunoit cucrembl. Tak Kak motepsi sHepruu 3emueir u Coud-
LeM — fpouecc Heo6paTuMblil, TO 3TO MPHAAET 3EMHOH 3IBOJIOUWH Ha-
NpaBJIeHHEIN xapakTep. Teopusi sBoJioUMH 3eMJH elle He cO3jaHa, HO
npeJ/ioxKeHHEle THIOTe3bl, BO3MOXHO, JIATYT B ee OCHOBY.

Iunoresa nysnbcaluHOHHASA, 3apoausliascs npumepHo 100 Jjer
Hasajg B tpypax [x. [dapBuHa M Jpyrux yueHHX, Npejmnosaraer, 'To
3eMJ/I1 MHOTOKPAaTHO MCMBITHIBaJa YepelyIOUIHEeCH CXKATHA M pacLixpes
HHA. B 3THX nyJbcauusix JOMHHHPYIOLIHM BCerja OCTaBaJoCch CXKaTHe,
TaK YTO B LEJOM 3BOJIOUHMI0 3eMJHM MOXHO MpeACTaBHTb cebe KakK
NyJLCAaMOHHOE CXKaTHe mJaHeThl. IlyJabcaunoHHass rumoresa, MNOAJep-
xauHas B. A. O6pyueBbim (1940 r.) u A. B. Xa6akosoim (1949 r.),
HenJoXo OGBACHAET HeKOTOpble MOPQOJOrHYecKHe OCOGEHHOCTH MOBEpX-
HocTelt 3emiu u JIyHBL

PorauuonHas runote3a GuJaa BogsuHyra B 1910 1,
A. BemoM, a 3aTem mojjepxaHa M pa3BHTa MHOMHMH YYEHBIMH, OCOGCH-
#o B. JI. Jluukoseim (1331 r.) u M. B. CroBacom (1951 r.). CyTb ee
B TOM, YTO HCTODHMIO PA3BHTHs Hallleli MJaHEThl BO MHOTOM OMpPeJe/HJH
oceBoe BpalleHHe 3eMJH, ee COGCTBEHHOe rPaBHTAUHOHHOE MOJE, a TaKs
xKe b3aumogerictBie 3eman ¢ Jlynoit u Couiewm.

HsBecTHo, YTO MpUJHBHOE TpPeHHe MOCTENEHHO 3aMeJJiseT BpalleHuHe
3eman. Bcesikoe ke mepepacnpefiesieHHe MacC BHYTPH TOTYAaC Xe OT3hi-
BaeTcsi Ha oceBoM BpaiieHud. C NMPUGJHIKEHHEM MAacC K OCH BpalleHHSA
CKOPOCTb OCEBOrO BpAaLIEHHsl YBeJHYHBAETCH, B MPOTHBOMOJOXKHOM CJy-
Yae— yMenbliaeTcs. DTH NMepexXoAbl HePeJKO COBEpLIAIOTCH Pe3Ko, CKa'-
K006pa3HO, U XOTA KoAeGaHHsi OCEBON CKOPOCTH 3eMJIH HHYTOXHBI, OHII,
M0-BHAUMOMY, BLI3BIBAIOT 3HAYHTE/bHble HATSKEHHA B TBEPIOM TeJe
3cMJH, YTO NMPHBOAMT K pa3peiBaM M CMCLIEHHSIM OTJEJbHBIX y4YacTKOB
3eMHOH KOpHIL.

AuddepeHunanmnoHnHaas TrHmoresa, pa3pa6oTaHHas
B. B. BenoycoBem (1954 r.), pelaiomyio poJib B 3BOJIOUHH 3eMJH OT-
BOAMT mpoueccy ray6HHHOH AudepeHunauuu ciaraoouero Hauy 3eM-
Jio Matepuana. ITocremeHHas <«yTpsicka» 3eMJH, CMeMIEHHA TSAXKeJbX
r/bl6 K ee LEHTPY M BbilaBJ/MBaHHE HAa MOBEPXHOCTb JIETKHX MMOPOX —
BOT B CYLIHOCTH Te BEpPTHKaJbHble MepeMellleHHsl BELIeCTBa, KOTODHIe
rJ1aBHbIM 06Pa3oM M BLIPAXKalOT reoJIOTHYeCKOe pa3BHUTHE MJaHEeTHI.

F'nmore3a TEKTOHHKHU NJAHT B HacTOsllee BPeMA CYHTa-
eTcsi Han6GoJsee o6ocHoBaHHONH. OHa eule Ha3blBaeTcA CHMOTE30M rio6aJib-
HOH TEKTOHHKH NJIHAT,
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Mnasaiowue MaTepuKu

CrpaHHasi ¢ mepBOro B3rJsga HAEA O MaTepHKaX, MAaBaioMuX MO M.
Tul, 6blJa BbiCKa3aHa BICPBble aMepHKaHCKHM reoJoroM P. Teiiscpox
B 1910 r. JdasbHefiuwee pa3BHTHe H NOMyJfApH3aUus 3TOH ILieH NpHHAi-
JlexkaT HeMellKOMy MeTeopoJIory H Hccaefopatetio [pemyanmun Aabdpe-
ny Berenepy. C 1912 r. runotesa o apeiidyroux Marepukax MpoOUIIO
cesisbiBaeTcst ¢ uMeHeM A. BereHepa, H3s0XHBLIEro CBOM B3MMsAAbl B
kuure <«[IporncxoxjenHe MaTepHKOB OKeaHMOB», JTa KIHra BH3BaJa
ropsiude Crophl Il MpHBJeEKJa BHHMaHile yueHbiX. JlMCKyccHn npoioJaixa-
such okoso 20 Jer, HO TparHueckas cMeptb A. Berenepa Bo abaax
Tpennanguu B 1930 r. oxslagusia CTpactH, ero rumnoresa kak 6yaro 3a-
wsa B TYMHK, H ee HaJoJro 3aGeum. Bropoe poxjeHue runoressl Bere-
Hepa mpousounio B 50-X rogax Tekyulero BeKa, Korja Hjei apchda
MaTepHKOB MOMBITaNHCh (H HeGe3ycmelIHO) MPHMEHHTh K OGBACHCHHIO
HEKOTOpHIX 3arafiok najeoMarHerusMa. B ueM ke cyTb rumortesnl Be-
resepa?

A. Beresep o6paTu/ BHHMaHHe Ha, Ka3aJoch, c/ydaiiHele ocobenHo-
CTH GeperoBbX JIMHHHA HEKOTOPBHIX MaTEPHKOB: BOCTOUHBIH (Gpa3uJbckuit)
BBICTYNl I0)XHOAMEPHKAHCKOTO MaTepHKa IJIOTHO YKJajiblBaeTci BO Bma-
nuny TBuHeiickoro 3ajuBa. «CTHIKOBKa» MoJy4aeTcss OCOGRHHO MJIOTHOM,
ecsu BMecTo GeperoBoi JIMHHH GpaTh odyepTaHHe lejbd)a — MaTepPHKOBOH
OTMeJIH.

B 1970 r. amepHkaHCKHe HCCJeJOBaTeNH € IMOMOILBIO 3JIeKTPOHHO-
BBIYHCJIHTE/NbHBIX MaUIHH H3YYHJIH «COBMeIlleHHE» HEKOTOPbIX MAaTepHKOB
Ha TMpOTSKEHHH HEeCATKOB ThICAY KHJIOMeTpoB. PesyJbrat moJyyuscs
MOpa3HTeJbHBIA: B 1LeJOM XOPOLIO COBMECTHJOCh GoJjee 93 % rpanuu
weJbpa — npesBHux Geperosbix JuHuil. Jlyuile Bcero crhiKOBasMCh Ad-
puka u lOxHas AMepuka, AHtapkTHia u Adpuka, HECKOJbKO XysKe
NpUMKHYJu apyr K Apyry MHpocran, ABcTpasius u AHTapkTHAa.

U Bce-TakH Co3ZaBagoch BreuarT/ienue, utd Korfga-to Adprka U
AMepHKa COCTaBJAIM OJHO Liesioe. 3aTeM MO KAKUM-TO HESCHBLIM MpHYH-
HaM MepBHYHBII MaTepHK PACKOJIOJCS HA JB€ YacTH, H 3TH YacTH, pa-
300 AsACh B CTOpOHHI, 06pa3oBa/u coBpemennvle Adpuky u lOxHylo Ame-
PHKY, a TaKXe pa3ie/uBIUMH uX AT/IaHTUYECKUI GKeaH.

Cam A. Berenep 1les fafblie B CBOMX NpeanoJoxeHusx. OH cu-
Tal, YTO KOrJa-TO BCA TeMepelllHfis Cyllla COCTaBJAJA eAMHbIH M emHH-
cTBeHHBI MaTepuk — [lanrelo (puc. 23). Co Bcex CTOPOH OH OMBIBAJICA
6e36pexkHBIM MHpOBBIM OKeaHoM, KoTopeii A. Berenep Hasmas Ilanra-
naccom. ITox neficTBHeM KakHX-TO CHJ, BO3MOXHO CBfI3aHHBIX C Bpalle-
HueM 3emJu, npuMepHo 200 MaH. aer Hasax IlaHres packosojack Ha
HECKOJIbKO yacTell 1oJo6HO HCMOJHHCKOH JbiuHe. Ee ockoJku — tenme-
pelliHHe MaTepHKH — Pa3oLUMHCh B Pa3Hblie CTOPOHH, M HayajCcfi HX NpoO-
LIO/IXKAIOUHACA JOHbIHe KpaliHe MemJeHHbli apeiid. Hpefidys Ha 3anap,
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60 man. nem nasad

1 man. nem hasgd

Puc. 23

dsontoyua matepukos no A. BereHnepy.

BHAeﬂeHbl Y4acCTKH, KOTOpble [J3%¥%¢ MOKPbITbI MEJKHMH MOPAMH
>
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aMepHKAHCKHIi MaTepHK Ha nepejHeM (3allaJiHOM) CBOSM Kpae HCILITHI-
BaJl CONPOTHBJIEHHE TOrO MOJYKHAKOrO BHYTPEHHEro cJ0f 3eMJH, ;IO
KOTOPOMY MJBIBYT MaTepHKu. EcTecTBeHHO, 4TO OH cMajcsa u o6Gpasopal
HcnosHHcKie ropubie uend Kopauabep n Ana. OT ThIIOBOK 4acT mJbi-
DYLLEro MaTepHka OTHAEJHJIHCh, OTCTaBas, HeGOMbIUIHe KYCKH — HanpHMep,
Antunbckie ocrpoBa. Hekotopnie ockoskn Ilanren nsaBanu, noBopauH-
Basicb, KaK JbIHHE B GypHOM MOTOKe, — TaK, MO-BHAHMOMY, Besa Ce6s
HblHellHAs SImonus.

Hekoropble mocnegoBateni A. Berenepa (i Toiit, 1337 r.) moua«
rajH, 4to NepBOHayYaJbHO CyLIeCTBOBaJH JBa MaTepuka — JlaBpasug,
packosoBliasica 3ateM Ha CeBepHyio AMepuky H EBpasuio, u Ionnpa-
Ha, naBuwas Havyajo IOxHoii AMepnke, Adpuke, ABcTpasuu H AHTapK-
Tle. CTODOHHHKH 3TOrO BapHaHTa runoresnl Berenepa npuBOAAT Hema-
no dakros, 6yATO MOATBEPXKAAIOMWHKX peanbHOCTh JlaBpasun u Ionasa«
Hel'. B 4yacTHOCTH, OHH CCBHIIAIOTCS Ha CXOJACTBO TeOJIOTHYECKHX CTPYK-
Typ Da3HbIX MAaTEPHKOB, YIMBHTENbHYIO OGUIHOCTD HX PaCTHTE/IbHOIO
H KHBOTHOTO MHpa.

MaruntHoe mosie 3eMJH, Kak yxe TOBODHJIOCH, «HaMarHHYHBaeT»
HeKoTOpble ropHble NOpoAb. B HHX 3ameuyaTsieBalOTCss M HHTEHCHBHCCTD,
H CTPYKTypa reoMarHiThHoro mnoJss. Ilo MHOruM HaMarHH4YeHHbIM OGpas-
IaM MOPOX MOXHO CYIHTb O TOM, TJile HaXOASTCA MarHHTHBIE MOJIOCHI
3eMsH. 3HAuuT (HamOMHUM elle pa3), APeBHHe FOPHbiE MOPOABI MO3BO-
JAAIOT CYyIHTb O NajieoMarHetH3Me, T.€. O XapakTepe 3eMHOrO MarHur-
HOTO MOJI1 B OT/JaJ/IeHHOM MpOLUJIOM.

Koneuno, pesyJbTaThl NajleOMarHITHbBIX H3MEPEHHH MO Pa3HBIM MpH-
YHHAM HCKaXKeHbl MmorpelrHoctsamMu. M Bce-Taki, oToGpaB HauGosiee Ha-
JeNX(Hble U3 HHX, MOXHO yGeIHTbCs, YTO MarHHTHHIE NMOJIOCH 3eMJH He
BCerja HaxoJMJHCb TaM, rfie MBl HX cefiyac o6napyxuBaeM. I[To masaco-
MarHMTHbIM [J2HHBIM, MarHUTHblE MOJMIOCHI 3eMJH HemnpephiBHO CTpaH-
CTBYIOT, MPHYEM HAaCTOJBKO 3HAa4YHTEJNBbHO, YTO B HEKOTOpbie 3MOXH OHH
NepexouIH H3 OJHOro NOJylapHs 3eMJH B Jpyroe.

U3BecTHO, YTO K/AMMAT OTHAJEHHOrO MPOLLIOro 3eM/H OYeHb OTJH-
gancs ot coBpemeHHoro. Korpa-to I'pennangusa, IlnuuGepren u maxe
AHTaprTHA2 GBIIM XKapKMMH CTPaHaMH ¢ GOraThiM PacTHTENbHBIM M JKH-
BOTHBIM MHPOM, a B 3KBaTOPHaJIbHBIX 06JaCTAX 3eMJM TOCMOACTBOBAJH
ycaoBHA, G/IH3KHEe K TeM, KOTOpble CErojiHsi XapaKTepHbl [/l OKOJOMO-
JApHbIX pakionoB. M3 3TuX GeccmOpHBIX MAaHHBIX MaJeOKJIMMaTOJIOrHH
A. BereHep H HeKOTOpble H3 €ro Hcc/eloBaTeseil CIenasn BHIBOL O He-
NpepLHBIOM CTPAHCTBHH reorpaduyeckKux TOJIOCOB — HIel He MeHee
YANBHTEJbHAS, YeM MpecaoBYTHI Apeiid KoHTHHeHTOB. Ecan B 3toMm
cnyyae A. Berenep mpas, 3HaunT 3eMHasi OCb HCNPEPHIBHO M PaJMKaJLHO

Cum. cratbio M. PaBuua «Kaxoii 6eina TongBama?» («Hayka u
Ku3uby, 1971, Ne 9),
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MeHsieT MOJOXKeHHe B TBepAOM Tese 3eMJIH — BHIBOJ AIBHO aGCypAHbIA ¢
TOUKH 3DCHHS MPHBBIYHLIX MpeJCTaBJeHHH HeGeCHOH MeXaHHKH,
IMpaBaononoGHee mnpeanosoxeHuHe, 4To APeidylOT MaTepHKH, a He
CTPaHCTBYIOT MOJIOCH (MarHuTHble H reorpadudeckde). B ceere stoit
oc:oBHOlt naed Berenepa B mnpuHUune OGBACHHMB H NaJeOK/JIHMAaTHYE-
CKHE MapaloOKCH — B KOHIe KOHILOB MAaTEPHK MOXeT &IPHIJBITH» C 3K-
BaTOpa Ha MOJIOC MJH OGPaTHO, H NMPH 3TOM KOPeHHbIM OGpasoM H3Me-
HATCH Ha HeM M KJuMaTHueckass oGcraHoBka. Ho ara mpocrtora kaxy-
wasics. B camom jnese, ecim npuHATh runorte3y Beredepa, To Kak 06b-
AICHUTh MpHYHHY napeiidpa maTepHkoB? Kakas cusa ABHKET HCMOJHHCKHE
MarepukoBbie rJblGb? Ilouemy pacnan Tlanren mpousolies B cpaBHH-
TeJbHO HelJaBHEM TeoJIOTHYeCKOM MpoILIoM 3eMJH, a He paHblie?
3emHass Kopa, MO-BHAMMOMY, TeCHO CBs3aHa C MOACTHJAOWleR ee
manTHell. OHH pa3BHBAIOTCS COBMECTHO, 06Pasys eAHHYI0 OGOJOUKY —
TekToHOChepy. Hpeitp MaTepHKOB B TakoM cjyyae o3HagaeT NepeMelie-
HHE HCNOJIMHCKHX TBepPAbIX IVBIG TouuHOoi Ao 1000 kM, 9TO HEeKOTOPLIM
YUEHBIM KaxeTcs HeBO3MOXKHBIM, Kak moJsaraetr H3BEeCTHBII COBETCKHHA
reojor B. B. Besoycos, TekToHocdepa He o0GpasyeT H30JHPOBAHHBIX
ribi6. OHa OKyTbiBaeT HempepbiBHOH 06O0JOYKOH Bech 3eMHOHA wiap, H
TOrAa MaTePUKOBOH TeKTOHOC(epe npocTo HeKyAa cMewathes. B. B. Be-
JIOYCOB NMpPHXOXHT K BHIBOAY, «4TO MATEePHKH HHKYAa He ABHXKYTCA», 4TO
OHH, TaK e, KaK OKeaHbl, 06pa3oBajHCb TaM, rje cedyac HaxOAsATCA.
OnHako GOJIBUIHHCTBO COBPeMEHHBIX IeO0JIOroB CTOMT Ha MO3ULHAX
«MOGHJ/IH3MA», T. €. NPU3HAHHA MOJBHKHOCTH OTAE/NbHHX G/IOKOB 3eMHOMH
KOpH. JTO oco6eHto spKo GO BHpaxeHo B paGote XV Accambien
Mexaynapogsoro Cowo3a reo®usHKd H reojiesud, Npoxogusliedi B Mo-
ckse B 1971 r., u rox cnycta —B pabore MexaynapoaHoro Ieosoru-
yeckoro Kourpecca. Aur/miickuii reopusuk M. Botr, nenas moapoGHbii
0630p COBDEMEHHOrO COCTOSIHHS THIOTe3bl MOGHJIH3Ma'!, IOXYEpKHYJ,
YTO «COBEpUIEHHO HEe3aBHCHMBIE AAHHbIE, MOYepOHYTHe W3 MHOrHX 006Ja-
CTefl reoJsiorud, maJicoMarHeTH3Ma, Mopckoif reodHsukd, jJalOT mopasH-
TEJbHO COIVIACOBAHHbLIE MOATBEDXKAEHHS KOHTHHEHTaJbHOro HApeiidar.
B HoBeiiuleit pepaxkuuu runoresa BereHepa ocHOBbIBaeTcsi Ha ¢hakte
paspacTaHHsi OKeaHHYeCKOro JHAa W KOHIeMUHH TaK Ha3biBaeMOHA TEKTO-
Hukd mauT, CyTh 3THX HOBBIX HAeil 3aK/IO4aeTCA B cJjeiyiouieM. 3eMHad
KOpa COCTOHT H3 HEeCKOJIbKHX HCMOJHHCKHX MJauT — EBpasuiickoft, Adpu-
karnckoi, Kuraiickoil, Mupgo-ABctpanuiickof, Antapkrugeckoi, 3anaaHo-
Arnantnueckoit u TuxookeaHckoit (puc. 24). Dtu NauTH pasaesieHH
JIMHHAMH pa3J/IOMOB — Y4YaCTKOB [MOBHILEHHOH BYJKaHHYecKOfi M TeKTO-
HHYECKOH aKTHBHOCTH. TaK, ogHa u3 HHX NpPOXOJMT BAOJb CPEeJHHHOrO
NOABOJHOrO Xpe6Ta AT/JaHTHYECKOro OKeaHa,

t Borr M. BayTpernee cTpoenne 3emuu. M., «<Mup», 1974, c. 272.
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VcTaHOBEHO, UTO OKeaHHyeckast KOpa oders mMojnojast {ce Bo3pact
He Gojee 100 MJH. JleT) H nO TOJIUMHE 3HAUHMTEJLHO YCIymaeT Kopae
KOHTIIHCHTa/bHOM. KaKk CYUHTAIOT CTOpOHHHKH IHUOTE3Bl TEKTOBNKI NI,
MoJ0jasi CKealliueckasi Kcpa (ODMHPYETCs MO JIIHHAM Pa3JONOB, Pas-
JeNsIOUIHX MJHTHl, N3 BellecTsa BepXHell MaKTHH, BBIIABJAHBACMOTO Ha-
py:xy. 3TOT mpauecc, MOPOXKIEHHBLIN KOHPEKTHBHLIMU IABH:KENNIMH Be-

meCTBa B MaNTUH, NPHBOAAT K pPa3l(BHXKEH!IO KOHTHHEHTAJLHLIX IAUT

Puc. 24
Mavtel 3eMHOM Kopbl.

CTpeaKaMH NOKa3aHO ABHXEHHE IJIHT

H 30H moaHsTHil. Berpedasch co eTapuiMu 6J0KaMH MaTepHKOBOH KOpH
B paiioHe OCTPOBHbIX Ayr BOJH3H rpaHHL MAaTepPHKOB, pPaCXOAslLHecs
MJMTHL YXOJAST NMOX MAaTePHKOBYIO KOpYy, MOrpyxaschb o6paTHO B MaH-«
THIO. Bce 3TH mepeMelllentsl MJIMT COBEPINAIOTCS MO acCTeHOchepe — BepX-
HEMY CJIOI0 MAaHTHH, HMeOUIeMY MNOHHMKEeHHYIO IJIOTHOCTB.

Takum o6pa3oM, B KOHUENIHH TeKTOHHKH ILIMT pacCMaTPHBAIOTCA
He NJaBalollye MATEpPUKH, Kak y A. Berewepa, a nuaBamomue NJHTEHL
CKOpOCTb 3THX JABHMXKEHHH, KOHEYHO, HeBeJHKa, HO BIOJIHE OULyTHMa
(3TO moATBepAMJNM, HAampHMep, pe3yJbTaThl H3MEPEHHH C NMOMOIIBIO HC-
KyccTBeHHBIX cnyTHHKoB 3emJsu). Tak, TuxookeaHCKas njura gpeidyer
Ha ceBepo-CeBepo-3aMaf Mo OTHOWIEHWIO K 3anaaHo-AT/IaHTHYECKOll il
TE CO CKOPOCTbIO 5 cM B roa. TakoBbl e NMPHMEPHO CKOPOCTH OTENCH=
TeJIbHLIX MepeMelleHHH U APYrdX IJIHT.

C TOYKH 3peHUs TEKTOHHKH MJIUT 3eMJETPSCEeHHs BO3HHKAIOT TOrAa,
Korjla BHe3amHO QCBOGOXKJANOTCA HaNpsKeHUs, BO3HHKIIHE Ha rPaHHLax
TJIAT NMPH TPeHUd ux o6 acreHocdepy.
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A. BereHep He Mor OTBEeTHTb Ha BONPOC, KYAa M MOJ AEHCTBHEM
KaKOH CU/Bl MALIBYT MaTepukd. C MO3ULIHM TEKTOHHKH MJHT HCTOYHHKOM
BHEPrHH 3TOrO JBMIKEHHS CJYXKaT KOHBEKTHBHBE ABHXKEHHS BeleCTBa
MaNTHH, a POXJAeHHe IJIHT W MATEPHKOB M HX <«rubesib» (T.e. Bo3Bpa-
LleHHe B MAHTHIO) MPOHCXOAHMJO, NMO-BHAMMOMY, Ha MPOTSKEHHM BCeil
reosioruueckoit ucropuu 3emau. ITocTosHHbi O6MeH BellleCTBOM H 3Hep-
ruefi MexJy 3eMHOH KOpOM H MaHTHelH, HelmpephIBHOe OGHOBJIEHHE KO-
pbl — BOT [VIaBHOE, YTO MEHAJIO BHElUHHA OOJMHMK Haillefl mJaHeTHl,

Tax o6bscHser GaKThl TeKTOHHKAa NJHT. BO3MOXHB, ojHako, H
HApyTHe HCTOJIKOBAHHs HaG/oxaeMbix sabJeHufl. [IpuMep ToMy — yauBu-
TE/IbHAs THIOTe3a O PaCIIMPeHHH 3eMJH.

Pacwmpserca nu 3emnsal

CoseplileHHo (aHTacTHYeckas C MepPBOro B3rJAZAa THIOTE3a paclIMpsIO-
weficas 3eMan BrnepBole Ghlia BhiCKaszaHa B 1933 r. HeMeukuM reopH3u-
koM Otro XusabrenGeprom. ITo muenuio B. B. BesoycoBa, ¢ Toukn 3pe-
HHSl B3aHMOOTHOIUEHHH MeXAy KOpoA W BepxHeH MaHTHeH, TruloTe3za
pacumpsiouefica 3eMau o6JagaeT NPEHMYILNECTBOM Iepel THMOTe30i
ngpeiiba. Beap sTa runoresa mpeanosaraer, 4ro 3eMJs MEepPBOHAYAJbHO
6bijla CTOJIb MaJsa, YTO COBPeMeHHble MAaTePHKH, OGbeRHHeHHble B OJMH
6J10K, MOKpHIBaJH ee Bclo, Pacirupende riay6okuX 30H 3eMJsu pa3opBaJo
3TOT eJUHHI MaTeDHK H OTOABHHYJO €r0 KyCKH JAajleKO APYr OT Apyra.
MoxHO ayMaTh, 4TO CBfI3b KOPBH C BepXHefi MaHTHefl cCOXpaHHJach MOJ
KaXJbIM OGJIOMKOM MNpeXHero efMHOr0 MaTepHKa, a MPOCTPAHCTBA MeX-
Iy MaTepHKOBBIMH O6JIOMKaMH 3alOJIHHJHCh MAaTepHaJoM, HOCTYNMHBIUHM
U3 TJyGHHBL.

Cam B. B. Besnoycos u nogmapJsioilee GOJILIIHHCTBO Fe0JIOroOB CUH-
TalOT, YTO THMOTe3a pacwHpsioumefica 3eMaH BPAX JH COOTBETCTBYET
AerfictBuTeIbHOCTH. ORHAKO y 3TOf FHNOTE3bl eCTh M 3AIHTHHKH B JHIE
TaKUX BHAHLIX COBpeMeHHHX ¢u3ukoB, kak I1. Hupak, . Hopnan,
O. O. Usanenko. Bce onu mojaraior, 4yto rpaBHTALUOHHAS MOCTOSHHAS
Ha caMoM Jejle He NMOCTOsIHIIA, a yMeHbluaeTcss co BpeMeHeM. Ecau 3to
TaK, TO IVIaHeThl, 3Be3ABl H ApyrHe OGBbeKTH BceseHHOM RO/MKHH MO-
CTeMeHHO «Pa3yMJOTHATLCA», YBeJHuHBasichk NpH 3TOM B O6Gbeme. Ilo
noacueram JI. HMopmana (1952 r.), mocTosiHHas TArOTeHHss 3a BpeMd
CyliecTBOBaHHA 3eMJH HOJIXKHA 6bla yMeHblHTbcsl B 2—3 pasa.

Kcratu, Benrepckuii reodusuk dapen eme B 1356 r. BrICKasaa
NpeArno/okKeHne, YTo AAPo 3emad, HaynHas ¢ ray6unn 5000 kM, mpen-
cTaB/feT COGOH OCTAaTOK CBEPXMJIOTHOrO 3Be3fHoro BeuiectBa. Hachl-
LIeHHOE 3Hepruedl W CTpeMsileecss PACIUMPHTLCHA, 3TO <«3Be3AHOE AAPO»
3eMad H CAYXHT [VIaBHOA MNpPHYHHOIl pAaCUIMpeHHS Halled MJaHeTbl.
3zech reosloTHs ABHO MepeKJHKAeTCA € aCTPOQUIMKOH — He HanoMHHaer
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AW pacumMpsomancs 3eMJs pacllMpsiolIHecs 3Be3fHule acCOUHAUMH H
Jpyrie aKkTHBHblE MpOUecCH B 3Be3gHOM Mupe? MoxeT GbiTh, U B Ca-
MoM feJsie 3emist — «ockosox» CoJHua?

Kak u3BecTHO, B Npeflienax MaTeDHKOB BePXHHH 3TaX 3eMHO# Ko-
Pbl COCTOMT B OCHOBHOM H3 FPaHHTOB, HHXKHHIi, BO3MOXHO, U3 Ga3aJb-
ToB (mpu o6weil TosMuxHe okoso 40 KM). JIHO OKeaHOB 3a OCaJGUHBIMH
MOpOAaMH CKpbIBAeT, NO-BHAHMOMY, JIMIIb 5-KHJIOMETPOBHi cJsoff Ga«
sambra. Eciu 3emas cdopmupoBasach M3 TBepALIX UYacCTHI, NpoOToOmNJa-
HeTHOro o6Jiaka, TO KaKk OGBACHUTb TaKoe pe3Koe pa3/iMyHe MaTepHKO=
BOMH M OKeanHyecKoil Kopn? Kpome Toro, HanGosiee PagHOAKTHBHEI KHC-
Jible TIOpOJBI, COCPEOTOYEHHble B FPaHHTHOH, MaTepHKOBOH HaCTH 3eM-
HOH Kopbl. 3HaulT, MaTepHKH NOJKHBI HarpeBaTbCfl CHJIbHee OKeaHHyec-
Koro paHa. Ha camoM jesie TemnJsioBoil MOTOK, MAYLHH M3 Hexp 3eMJH,
BCIOAY OJHHAKOB.

CoBetckuit uccnenosatesib M. B, Kupniios noctpous JMoGONHTHYO
MojeNb «MarepHkosoii» 3emsu. Iloc/e MHOrMX NMOMBITOK eMy YJhaJoch
«COMKHYTb» BCe MAaTePHKH 3eMHOro lllapa, HO He COBPEMEHHOro, a Io
nonepeyHHKy BABOe MeHbluero. MHaye roBops, Gblna peKOHCTPyHPOBaHa
BereHepoBcKasi IlaHres, CHJIOWIb MOKPHBAOWlass BABOE yMeHbIIEHHBIHA
semHoil wap. PaGora okasaJjacb HeJlerkoH, TakK KakK NPHXOQHJIOCH yUH<
THIBATb H3MeHeHHe KPHBH3HBl 3eMHOH NOBEPXHOCTH H MHOroe Jpyroe.
Ho pesymTar (cMbikaHHe cJOXHeHluux OGeperOBbiX JHHMHA Ha NPOTAXKe-
HHUH XECATKOB THICAY KHJOMETPOB) BPAJ JIH MOXKHO CYUTAThb CJAyHaiHHIM,
Tloxoxe Ha TO, YTO Korpa-To 3eM/s Gbla BABOE MeHbille H ee MOKPHI-
BaJa Kopa «MaTepuKoBOro» THNma. OKeaHOB H Mopelf B COBPeMEHHOM
cMBIC/Ie CJIOBa TOraa He GHJIO — CIVIOMIHAs <«rjo6ajbHad» Cylla JHLIb
B HEKOTOpHIX MeCTax HMesa HerayGokne Bogoembl. Ilpu pacinpeHun
3emaH pasopBajach NOKpbIBalollas ee Kopa. Mexay ocko/ikamu — ma-
TepuKaMu o6pa3oBajuch IiyGokHe TpemHH. OHH NOCTENEHHO pacllu«
PHJIUC, 3aMOJHMJUCHL BOJXOH, NMPEBPATHJHCh B COBpeMeHHble MOPs H
okeaunl. Ho pacmmpenne 3emsu npojoJkaercs, H pacTArupaioleecs
JHO OKEaHOB CJYXHT apeHoH GypHBIX reoJIOrHYeCKHX MpOLeCcCOB.

MosoaocTh OKeaHHYeCKOro JHa, ero HemnpepbhiBHOe pacUIMPeHHE —
(haKTH, JOGHTHE NpPH OKeaHOrpa(uuecKHX HCCJIEJOBaHHAX MNOCJeIHHUX
JeT M He BBI3bIBaloliHe coMmHeHuii. OGpaiaer Ha ceGs BHuMaHHe Cpe-
IHHHBIA XpeGeT AnHa ATnaHTHuecKoro okeaHa. Ero usruGel nmoBTOpSIOT
OYepTaHHA M BOCTOYHBIX M 3amagHbIX GeperoB ATaaHTHKH. CpelHHHble
xpeGTHl ecTb BO BceX oKeaHaX. Onu (mo KpafiHeH Mepe BHeIHe) MOXOXH
Ha TpeLMHB], BO3HHKIIMEe B 3eMHOH Kope INPH HayaBLIEMCH INPHMEPHO
200 maH. JeT Hasaj paciipennd 3emuau. M3 TpemuH OGUJIBHO H3/Ba-
Jlacbh J1aBa, KOTopas HX «3apy6ueBaJsia», o6pa305aB CPeRHHHLIE OKeaHH-
YeCKHe Xpe6Thl.

C nosuunu runotessl pacumipsiomefics 3eMJAH MOXHO HOCTAaTOYHO
€CTeCTBEHHO OGBbACHHTbL M OGpa3oBaiMe Iop, H APYyTHe BaxKHejillle reos
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Jornyeckne npoueccul. IIpaBpa, ¢ KOJMYeCTBEHHOH CTOPOHLI TYT lie BCe
Gaaronoayuso. Ecou namensics paguyc 3eMmini, TO HeOJHHAKOBOH Obljaa
H NPOJOJ/DKHTEIBHOCTh 3eMHBIX cyToK., OnHako mo pacueram PankopHa,
OCHOBaHHLHIM Ha KOJbL[aX POCTAa HCKOMaeMHIX KOPaJ/JioOB, B JEBOHCKHH
NepHOJ CYTKH M0 NMPOJO/NKHTEJbHOCTH MPAKTHYECKH HE OTJHYaJHuCh OT
coBpeMeHHLIX. K TakuM e BHIBOJAM TNDHBOAAT M PE3yJbTaTh ompejle-
JIeHUs! PasMepOB 3eMJH B NPOILJIOM MO MaJeoHpoTaM (T.e. Mo JaHNLIM
O FeOMarHUTHOM ToJieé B JeBOHCKOM MepHOjJe M APYrHX NMepHoAax paje-
Koro npouutoro). HescHa ¥ npuyHHa, NOGyxjamwas 3eMsi0 pAacIlH-
PATHCA.

TogBoas UTOTM COBpeMEeHHBIM AHCKYCCHAM O paclidpeHHd 3emJH,
M. Borr! nuuer, uro 6hicTpoe paciunpenne 3eMyu (CO CKOPOCTBIO MPH-
mepuo 0,05 cM B rop) «..npoTHBOpedHT (PaKTaM, KOTOPHIMH MHl Paciio-
JaraeM, HO pacllupellHe C MeHblleit ckopocTblo (mopsaka 0,002 cM B
rog — ®. 3. ) moka Hesb3s onpoBeprHyTb. OAHAKO pacliupeHue 3eMJH
He MOXeT CJYXKHUTb YNPaBJAIOUIUM MeXaEH3MOM pa3pacTaHHs [Ha
OKeaHOB, Jpefiha MaTeDHKOB WJIM CBSI3aHHOH C HHMH TEKTOHHYECKOH
ngeatesbHocTu. Ilo-BHAMMOMY, runoresa pacliupsioulefica 3eMad He
HMeeT OYeBHIHON CBSI3H C NPOHCXOXJEHHEM OCHOBHBIX CTPYKTYp IO-
BEPXHOCTH 3eMJIH».

lFeonornyeckne PUTMbI

BeccnopHo oHO — pasButHe 3eMJIM MPOMCXOAUJIO He MOHOTOHHO, a LHMK-
smyHo. Criefll UMKJIOB Pa3MyHOM MPOAO/KUTENBHOCTH MPOC/ENKUBAIOT-
cfl B reoJIOTHYECKHX OTJIOXEHHAX BCeX 3Mox, BKJIOYas ApeBHeiiline. OHM
BHAHB B OCaJIOYHEIX MOpOJaX M OCTAaTKax jpeBHell xH3uu. Mx MoxHO
3aMeTHTb B CTPaTHrpadHYecKOM pasMellleHHH MOJIe3HBIX HCKOMaeMuIx2,
D10 OTHOCHTCH, KaK MOKasaju HccaemoBanus 0. M. Masunosckoro, X
COJSIM U YIJISIM, K roplounM cjaHuam u HedtH. «LukJanuHocTb» 3ajexei
B 3HAYUTEJbHON Mepe OTpaXkaeT UHMKJHYHOCTh TEKTOHMYECKHX TpoLec-
COB — MOJHATHA U ONyCKaHHi 3eMHON KOpBI, MOSIBJEHHH CYIIM Ha MecTe
Mops M, Ha0GOpOT, HacTymJeHuss MopA Ha cywy (TpaHcrpeccuii). OTH
MpoleccH, ecTeCTBEHHO, BJMAJH Ha NPOJYKTHBHOCTh Gnocepr 3emim,
YTO HAULIO OTPa)eHHe W B OPraHOTeHHbIX cJeflaX AAaBHHX 3MOX.

XapaktepHas YepTa TeOJIOTMYECKHX IIMKJOB — HX MHOTOPHTMHY-
HOCTb. B reosoruueckoii ucropuu 3eMJH JeficTByeT cpa3y, OJAHOBPEMEHs
HO LeJasi HepapXus LHKJIOB CaMOil Pa3HYHON MPOXOJKHTEIbHOCTH — OT
JIeCITKOB JIeT [0 COTeH MUJUIMOHOB JIET.

! Borr M. BHytpenHee ctpoenue 3eman. M., «<Mup», 1974, c. 327.
2 CM. ¢6. «[Tpo6aeMbi KocMuueckoit 6uonorun». T. XVIII (M., «Hay-
Ka», 1973, c. 7—25).
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«EcTecTBeHHO, BO3HHKaeT Bompoc, — mumnet akaa. B. J. Hasus-
KHH !, — KaKoBbl e MPHYHHBl UHKJIHYHOCTH HCTOPHM DPa3BHUTHA 3eMJaH
U rae OoHH HaxoaaTcs? ToyHOro oTBeTa Ha Hero elle Heab3st AaTb, HO
MOXKHO MpeRoJ0XKUTb, YTO MPHYHHEB MEJKOH UHKIHYHCCTH... HAXOMATCA
B CaMOM 3eMHOM Liape, MOCKOJbKY Hab/IOfaeTcsi H3MeHeHHe MpoAoJ-
KHTEJBHOCTH 3THX UHKJOB. IIpHYUMHBI e KDYMHBIX LHKJOB CKopee Bce-
ro acTpOHOMHYECKHe, TaK KaK MpPOJOJIKHTENbHOCTb HX OCTaeTCs MOCTO-
fHHOi. Jleno GyaylwHX HCCAeJOBAaHHA peUINTh 3TH BONpPOCH, yTOYHHTb
CHCTEMbl UHKJAHYHOCTH, U TOrAa OHH, 63 COMHEeHHs, ABATCS OCHOBHMIMH
BEXaMH e0JIOTHYECKO HCTOPHHY.

Hekoropele uccneizoBatenu (Hanpumep, I'. ®. JlyHrepcraysen) mbi-
TaJuch OOGBACHUTb HanGoJee KPyMHbIE M3 TeoJIOTHYECKHX LHKJIOB (mpo-
JOJ/KHTebHOCTBIO mopsinka 200 MJIH. JeT) BJHsAHHEM sApa Hallel
3Be3aHON cHcrembl I'asakTHKH Ha 3eMHble mpouecchl. C 0AHOII CTOPOHHI,
OHM MpejmoJsiaraju, YTo MPH MaKCHMaJbHOM cOJHxeHnu CoJneuHoil cH-
CTeMBl C raJaKTHYeCKMM fJADOM ero rpaBHTAlHOHHOE BoO3jeficTBHE Ha
3eMJII0 CTAaHOBHTCA HaHGOJBIUMM, YTO SKOGHI CTHMYJ/IPYET TeKTOH{Yec-
KYI0 U BYJKaHHYECKyl aKTHBHOCTb. C Jpyroil CTODOHBI, CYHTAJIi, 4YTO
CosHeuHasi cHCTeMa MOXET MEPHOJHYECKH MPOXOJHTH Yepe3 MJIOTHble
o6/aKa KOCMHYECKOH MbIJH, a 3T0 MOPOXKAAET JEIHHKOBBE MEPHOIbI
H 3MOXH.

Bce aTo BHIMIAAMT, OfHAKO, KpaiiHe HeyGemutenabHo. ['anakTHyeckas
op6uta 3eMau 6JH3Ka K OKPYMKHOCTH, MO3TOMY KOJeGaHHs MPHJHBHBIX
CHJI CO CTOPOHH TaJIaKTHYECKOro siipa HUYTOXHH. Kpome Toro, Bce n3-
BEeCTHble aCTPOHOMAaM IMblJieBble TYMaHHOCTH OuYeHb pDaspexXeHH H He
MOryT 0Ka3aTh BJMsIHHS Ha CBETOBOH M TeMJoBOH peXuHM 3eMmJH, mona-
nu B ao6Gyo u3 Hux CosHue BMecTe ¢ nuaHeramd. Haxowen, ecau 6u
Zaxe THMOTe3bl O BJHSAHHH raJIaKTHYECKOro SApa OKa3aJHCb BEPHBIMH,
TO 3TUM O6H O00bsicHaAcA Julib oAHH 200-MU/IHOHONETHHH UHKJ, a
oCTajlbHasi HepapxHsl LHKJIOB OCTajach Gbl HeOGDBACHHUMON.

T'opaspo npasjponmomoGHee [HMOTe3a H3BECTHOrO COBETCKOIO dcCTpPo-
HomMa M. C. DiireHcoHa, mpenilosaraBLIero, YT0 LHKJIHYHOCTb EOJOCH~
YecKoH HCTODHH eCTb OTpaxKeHHe LHKIMYHOCTH COJHEYHOH AKTHBHOCTH 2.
B uem xe cyTb naeit M. C. Diirencona? McnosmHckuil spepHblii peaktop,
umenyeMbiit Hamu CoJHueM, cyllecTBYeT u AeHCTByeT Mo MeHbllell mepe
5 Mapa. seT. 3a 3TOT MPOMEXKYTOK BPEMEHH ero uajydeHue OT/IHYAJI0Ch
3aBUAHBIM MOCTOSHCTBOM — 06 3TOM CBHJETEJbCTBYET MpexAe BCEro
reoJiornyeckasi JeTOmHchb 3eMJu M BO3pacT 3eMHON GHocgephl, COCTaB-
JAIOWHHA BpAA JH MeHee 3 MJpJA. JeT. B mOCTOSIHCTBE COJIHEYUHOro M3Jy-
YeHus yGexxJaeT Hac M MOBCeJHEBHBI ombT: cerogHsa CosHue Ha HeGe

t Hanukun B. JI. O UHKJIHYHOCTH reoJioruueckofi ucropud. — [eo-
rpaduuecknit cbopuuk. T. XV. M., «Hayka», 1962, c. 196.
2 ditrencon M. C. Ouepku pusuKo-reorpadHyeckux MPOABIEHHI COMI-

HeyHo!l axTHBHOCTH. JIbBOB, u3d. JIbBoBcKoro roc. yH-ta, 1957,
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BBITISJIT COBCEM TanHM 2Ke, KaK Buepa, H Mbl yGeKAeHH UYTO BHeLl-
HOCTb €ro ue USMEHITCA 1 uepe3 MecaAl, H yepe3 TOAB, H 4epe3 COTw
HI JET.

Mexay TeM 370 NOCTOsCTBO Kakyiuieecs. CoJiHIle MOXKHO CYHTATh
MOCTOAHFBIM H3JAyyaTe/JeM JMIIb B MCPBOM, CaMOM rpyGoM mnpuémie-

Ha camcyM fefle HenmpepsiBIIO H3MEHSIOTCSl M 3JEKTPOMariiTioe,
KOpIycKyJsipHoe usiydenue CosHna, mpHyeM BCe 3TO yBEpeHHO (HKC
pyeTtcst coBpeMeliHbIMIT actpodu3sudeckumMn npu6opamu. Ilnpoxo Boles-
Wwuil B HayyHb OOHXOJ TePMHH «COJIHCYHAs aKTHBHOCTbY B CYLIHOCTH
G3HayaeT ¢u3udecKylo usMenyusoctb CoJHia BoOOGle.

[Mpumersl 3TOH N3MeHYHBOCTH pa3HOoOGpasubl. HaunGosee sipko OHa
ELIPAXKACTCA B YHCJENHOCTH COJIHEYHBIX MATEH, (aKesoB, npoTyGepaHnes
H JpYrdX akTHBHBIX 00pa3oBanHil, a Takxe B KOJeGaHHSX HETENOBOrO
paauonsayvennst Cosnpa. CaMoe MOLIHOE NDOsIBJEHHe COJIHEYHOH akK-
THBHOCTH — XpoMocdepHble HJH COJIEeuHble BCIBILIKH, SHEProBLIAEJICHHE
NPH KOTOPHIX PaBHOUEHHO OAHOBDEMEHHOMY B3DHIBY JECATKOB ThLICAY
MEraTOHHHIX SlepHBIX GOMO.

Korna CouHile mepexHBaeT OdYepeJHON «NpPHCTYN» aKTHBHOCTH, pe3-
KO YCHJMBAIOTCH ero KOPOTKOBOJHOBOE M JJHHHOBOJIHOBOE H3JydeHHH,
60oMGapaHpoBKa 3eMJM COJIHEYHBIMM KOPNycKyJaMu (B OCHOBHOM mpo-
TOHaMH, ajbda-gacTHIlaMH H 3JleKTPOHAMH) CTAHOBHTCA GoJee HHTeH-
CHBHO#, H KaX.blfi NMOTOK KOPIYCKYJ He TOJbKO OyHOpPaxKHT 3eMHYIO
atmocdepy, HO u HeceT C co6oli cnaboe «BMOpPOXKEHHOe» MarHMTHoe no-
Ne (HanpsiKeHHOCTblo mopsAaka 0,8-10-3 A/M), KoTOpoe mNOpOXKIaeT
MarHuTHylo Gypro. CoJiHeuHas KOpoHa NpPOCTHpaercsi 3a OpGMTY 3eMmJH,
H HeyAMBHTEeJIbHO, YTO, HaXOAsCh MOCTOAHHO BHYTpH CoJHILA, BeCh 3€M-
HOil MMp, BCe XHMBOe M HEXHBOe Ha Halllell NJiaHeTe OouyeHb YyTKO pearH-
PyeT Ha KoJleGaHHsI COJIHEYHONH aKTHMBHOCTH .

Camass rJaBHas uepTa COJHEYHOH AKTHBHOCTH — MHOTODHTMHI-
HOCTb. 3HaMeHHTHIl 11-JeTHHH LHMKJ — JMIIb CaMBIi M3BECTHHIH H ca-
MBIt 3aMeTHHI M3 COJHeyHHIX pHTMOB. Ero orTpaxenus B reoJoruue-
CKHX OTJIOXeHHAIX M Ouocdepe CTONL MHOrOYHCJEHHBI, 4TO Jaxe JJd
TPOCTOro MX MNepeyHcsieHHs NOTPeGoBasioCh Obl CJAMIIKOM MHOTO MeECTa.
[TonyepkHeM riaBHOe — B reOJIOTHYECKHX OTJIOXEHHAX 3TOT WMKJ Mpo-
CJieXXMBAeTCA A0 rpaHull apxes. DTO O3HAYaeT, YTO PHTMHKA COJIHEUHOH
aKTUBHOCTH — sIBJIeHUe OYeHb JApeBHee, cpaBHHMOe ¢ BospactoM CoJHia.

MexaHHu3M CBf3M COJIHEYHOH aKTHBHOCTH M CTPaTH(HKAIHH reoJiOrH-
4ecKHX OTJIOXeHu#l BnosiHe moHsted. PaGoramm ua.-kopp. AH CCCP
9. P. Mycresnss u Apyrux COBeTCKMX Y4YeHBIX NOKa3aHO, YTO BTOPXKeHHE
COJIHEYHBIX KOPNYCKYJIAPHHIX NOTOKOB B 3eMHYIO aTMocdepy YCHJHBaeT
MepHAHOHAJNBLHYI0 aTMOCHEPHYI0 LHMPKYJALHIO, a 3TO B CBOIO ouepeib

1 CM. ¢6. «Bausinue cosiHeuHo#i aKTHBHOCTH Ha aTMocepy u GHO-
chepy 3eman» (M., «<Haykay, 1971),
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NPUBOAMT K OOPa30BAHHIO YCTOAYMBBIX LMKJOHOB H aHTHUUKJIOHOB (Ha
rAsaHas HIJIOCTPAUMs — Kanpussl noroan JjetoM 1972 r.). Couneuuas
AKTHBHOCTb — [OBHIUAET UHPKyJAsaunio B atMochepe H ruiapocdepe,
Cr/1aXKHBAeT TeMiepaTypHbe IPajHeHTHl H B UEJOM CMArYaeT KJHMaTH-
yeckylo 0GCTaHOBKY Ha 3emHoM mape. Ilono6Ho akTuBHOMy CouHiy
mocTynmaeM M MBI, KOrZa B OCTHBLWIMA 4ail mojJHBaeM ropsdyio BOAY,
a 3aTeM MOMeLIHBaeM 4Yai JIOXKOH, HOOHBasfCb TeM CaMbiM MOTeNJVIEHUs
BCEro HanuTKa.

B nepuoanl caa6oit aktuBHOCTH CoJIHLIA MepHAHOHAJBHBIN BO31yXO0-
ob6meH ociafesaer, TeMmepaTypHble KOHTPAcTH pacTyT, CHJBHO OCTHIB-
lide MOJIsIpHBIE 30HBI PAaCNpOCTPAHSAIOT XOJIOJ B YMepeHHBle WHDOTH, H
KJuMaT Ha 3eMJie B IeJIOM CTaHOBHUTCS XOJIOAHBIM.

Tak Kaxk BcsKHe KoJieGaHHA MOroAbl M KJAHMAaTa IpexAe BCEro Bbl«
paKaloTcs B KOJMYeCTBe OCANKOB, TO eCTECTBEHHO, YTO COJIHEYHble PHT-
Mbl JOJDKHBl GBITb 3a)HKCHDOBAHBI B TI'€OJIOTHYECKHX OT/IOXKEHHAX pas«
Hbix 3nox. W TyT, H3ydas reoJIorHYecKylo JIETONMHCb, MBI OTKpHIBaeM
MHOXECTBO LHKJIOB Pa3HOM NPOJOJIKHTENbHOCTH, OTPAaXKEHHBIX KaK H
11-neTHHit LHKJA, B TOJIIHHE, COCTaBe H Pa3MeLeHHH OCaJO4YHBIX IOPOX.
MHoropuTMHYHas LHKJIHYHOCTD OCaAKOOGpa30oBaHHs — BOT YTO INpHBJE-
KaeT BHHMaHHe COBPEMEHHOro reojiora u Tpe6yer OObsCHEHHS.

Hekoropble U3 reoJIOTHUECKHX UHKJOB OTpa)KeHH B Hab6JIOfaeMBIX
ABJICHHSIX COJIHEYHOH aKTHBHOCTH (Hampumep, 33-JeTHHH OpHKHEPOB
UMKJ, HJH <BEeKOBOH» LMKJ, Gauskuid K 80 romam), 600-neTHuft WK
[NpPOSIB/ISAETCS B KOJHYECTBE OTKPbIBaeMbiX KOMeT — Belb UeM aKTHBHee
CoJiHle, TeM fipue CBETATCA KOMeTbl (04 AefCTBHEM COJIHEUHBIX KOp-
NYyCcKyJa), a 3HayuT, GOJblIas BepOATHOCTbL TOrO, 4TO HX 3aMeTHAT
¢ 3emJn.

OnHako ecTb OYeHb AJIHTeJbHBle LHKJB, SIPKO BHIDAaXKEHHblE B reo-
JIOTHYECKUX OTJIOJKEHHSIX, HO HH B YeM <«aCTPOHOMHYECKOM» He 3aMeueH-
Hble, DTH LUKJIB OTPaXeHH B C/l€JaX 3MOX OJIcAeHEHHH, KOTOphle cMe-
HANHCh CPaBHHTEJNBHO TelJBIMH 3M0XaMH DPa3HOH MPOJAOJIKHTENbHOCTH.
TakoBwl uukanl B 1800 Jjer u Gosee npodo/XHTeNbHble, BIVIOTH X0
200-MumoHosetHero I, BnpoueM, OTCyTCTBHe acCTPOHOMHYECKHX I1OJA-
TBepXKIAEHUH NOMOGHBIX LHMKJOB JIErKO OGBSCHHMO — Belb TILIATeJNbHOE
H3yYeHHe COJIHEYHON AaKTHRHOCTH Hayajoch JHWbL B IMPOLLJIOM Beke.
DTo, KOHE4YHO, HH B Koeil Mepe He CTAaBHT 1OJ COMHEHHe IJ1aBHOe: B HC-
TOpHH 3eMJIH MHOro pa3 yYepeloBaJHCb Tel/ble H JeJHHKOBBe MepHo-
Ibl caMoil pasHOM TpPOXOJMKHTENbHOCTH. 3jJech HeHCTBOBaJa HepapxHf
LHKJIOB OT CaMBIX KOpOTKHX, 1l-7eTHuX, Ao HaH6oiee NPOAOIKHTENb-
HbiX, H3MCPAieMbiX MHJUIHOHAMH H NecATKaMH MHJJIHOHOB JIET.

Ecan HckaTh o6pa3Hoe cpaBHEHHE, TO KaXXAMH MHKJI — 3TO Kak Obl
paGb Ha BoJHe cJelyiouero, Gosiee NMPOAO/IKHTENbHOrO mHkaa. M eute

196 t TToapo6uee cm. B cOopHuke «3emas Bo BcesaenHoit» (M., «Mbicab»,
4).
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OAHA BaXHas JeTasb: YeM JJIHTeJbHee LHKJ, TeM Oosee paiuKalbHblC
KoneGaHHs 3eMHOro KJHMaTa €My COOTBETCTBYIOT. DTH CJOXHBIE $B-
JIEHHSI HMEJH MeCTO Ha MPOTSKEeHHH BCeH HCTOPHH Pa3BHTHA 3eMJH.
Kak MoxHO o6bscuutb Bce 310? Kakoji npHpoaHbii MexanuaM oG6y-
CJIOBJIHBACT K/JIMMATHYeCKHe PHTMBI 3eMiu?

BcnoMuuTe, kak koae6nercs ctpyHa. Ee xose6GaHue B IeJoM Ii0-
poxnaer ocHoBHOM TOH. Ho oaHOBpeMeHHO KO/EGMIOTCA H IHOJIOBHHKH
CTPyHBl, H3naBasi Gosiee BBICOKMH 3BYK (mepeniii oGepToH). Uerseprtu
CTPYHBI CO31aI0T BTOPOH 0GePTOH H TaK JaJjiee, TEOPeTHYeCKH — J0 Oec-
KoHeyHocTH. KaXcaplii 3BYK, POXJAEHHBIH CTPyHOH, — 3TO Hepapxus 3BY-
KOB pa3HOil CHJB M yacTOTH. Bce BMeCTe OHH CO31alOT KayecTBO 3BY-
YaHHs, Ha3bBaeMoe TeMOpOM.

Ilo M. C. Siirencony, CoaHlle mMoa06HO CTPyHe, HO He B MeXaHH-
YecKOM, a B 3JHEpreTHuecKoM cmbicse. Korma-to, MH/AJIHApAH JeT Ha-
san Ha CoJsHue Hayasn AefiCTBOBATb NMPOTOH — IPOTOHHBI ILHKJA fep-
HBX peakuuil. CKopee Bcero 3TO CONPOBOXKAAJOCh BHYTpeHHed Iepe-
crpoiikoii CosHIa M He NPOUNIO IVaJAKO, T. €. BbileJNeHHe 3HepTHH He
cpasy CTaJo CTporo paBHOMepHbIM. HM3BecTHo, u4TO sjepHble peakUHH
ype3BHYafHO YYBCTBHTeJNbHB K KoJeGaHHAM TeMmmepaTypu. Ho Torana
B CosiHlle MOr JIeTKO BO3HHKHYTb aBTOKOJeGaTesnbHBIM npolecc, Iponod-
JKalollyiica ¥ B Halle BpeMs.

«YcuseHHe BBHIXOJa SHEPrMH H3 siilepHOro KotJa, — muurer M. C. dii-
reHCOH, — NPHBOJHT BCJEJCTBHe DPACIIHPEHHS BHYTPEHHHX CJI0eB K W3-
BECTHOMY H BoOOLle HeGOJBLIIOMY NajeHHIO LEeHTPAaJbHOH TeMIepaTypHl.
A 3T0 Bieyer 3a coGofi ropasio GoJsee 3HauHTeNbHOe [0 MacuwTaby
ocaabieHHe BbiXona 3HepruH. B pesyabrate BecbMa OBICTPO IMpeKpa-
uiaeTCsi Mpolecc paclIHpeHHss BHyTpeHHHX oGaacreit CosHua. TakuMm
obpa3oM, nmepBOHaya/bHas CHTyauusi Gosiee HJH MeHee NOJHOCTBIO BOC-
TIPOH3BOAHTCS, 4TO H o6ecleyuBaeT, BO3MOXKHO, LHKJIMYHOCTb ITOMA
CJIOXKHO# CHCTeMbl BHYTPEHHHX NMpeo6pa3oBaHHil».

Ecnu 310 Tak, TO OGbACHeHHe HMelOT H 1HKJAB COJHIA, H NMOPOXK-
JeHHble HMH HHKAB 3emau. OcHOBHO# «ToH» CosHia — 3TO SHepreTH-
yeckoe KoseGaHHe, pacTAHyBIleecsi npuMepHo Ha 200 maH. jer. Bce
OCTa/IbHble, MeHbUIHE [IHKJBl — COJIHeyHble <«00epTOHBI», H3 KOTOpHIX
11-neTnui, no-eHAHMOMY, CaMblii KOPOTKHI ! (27-1HEBHBI COJIHEUHBIH
UMKI CBA3aH C OceBbiM BpallleHHeM CoOJHIIA, a He C €ro 3HepreTHue-
CKHMH KOJIeGaHHAMH).

Ha Bce a1 umkasl yytko pearupyer 3emas. Habumonaemoe noren-
JieHHe ApDKTHKH, OUYEBHIHO, Pe3y/IbTAT POCTA COJNHEYHOM AaKTHBHOCTH B
«BEKOBOM» LHKJe. Ilepuonnueckde ychlxaHusl U yBaaxHenus Caxaps —
caennl 1800-neTHero uuknaa. Hakowen, B MHOrOKpaTHO MOBTOPSIOLIHXCS
JIelHHKOBHIX MepHOAAX H 310XaX onsaTh 3amellleHa «pyka CoJaHua», Ko-
ne6aHus ero akTHBHOCTH. A MexaHH3M BO Bcex c/ydyasiX [0 CyUleCTBY

{ B0O3MOIKHO, cyllecTBYeT 5—6-/eTHUH COMHEYHBIH LUK,
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OJNHH — yCIJICHHE HJH ocnabJeHHe MepHIHOHAJbHOrO BO3AyXooOMeHa
MeXKIY MOJIOCAMH K 3KBaTOpPOM. PasHuua JHIbL B AJIHTEJbHOCTH, aMm-
JUTyHe, a CJelloBaTeJbHO, B MacuTabax 3eMHBIX COOBITHIL

Ho sto He Bce. O6pa3oBaHHe HJM TasHHE JIeAHHKOB HU3MeHseT Ha-
rPy3KH MAaTepHKOBBIX MJIHMT, YCHJHBAS HJH OCAa0NfAs TEKTOHHUECKYIO
H BYJKAHWYSCKYIO JeATe]bHOCTb., XOPOIIO H3BECTHO, YTO NMEPHOAB 3BO-
JIIOLMH OPTraHHYeCKOro MHpa 3eM/H XapaKTepH3YIOTCS TNpexjie Bcero
KJIHMATHYECKHMH OCOGEHHOCTAMM (HanmpHMep, CypoBBIf NMepMCKHH nepu-
O HJaH MATKHi u Tenublii Kap6oH). Cosnaercs smneyatseHue, yro CouH-
e Ha NpOTsKEeHHH BCeil HCTODHH PAa3BHTHS 3eMIH «AHPHIKHPOBAJIO»
X0[40M 3BoJioUMH GHocdeprl. OHO MOCTOSHHO BMeUIHBAETCA B JKH3HD
o6GuraTtenell 3eMJH H CeroJHfA: COJNHEYHble PHTMBI YeTKO OTPaXKeHH B
JKH3HH H NOBeleHHH PacTeHHf, XKHBOTHHIX, yesloBeKa.

dsoniouks Gmochepbl

Ilpu H3yueHHH HCTOPHH DPa3BHUTHS 3eMJIM HeMBICNHMO HrHOPHPOBATh
BeCb TOT MHOroOGpa3HbIi MHP JKHBHX OpPraHH3MOB, KOTOpHI 06pasy-
er ee GHocdepy. B reosoruu cyuectsyer naxe takoi oOpasHbii TepMUH,
Kak pYKoBOAsAHe HCKomaeMbl e, Tak HMEHYIOT OCTaTKH XH-
BOTHBIX H pacTeHHH, KOTOPble THNHYHBH AJS TOH HJIM HHOH 3MOXH H MO
KOTOPHIM onpejesseTcss Bo3pacT ropHeix nopoi. Hepeaxo ymaercs Haii-
TH JHMUWb KOCBEHHbIE CJeibl APeBHHX obuTaTeselt 3eMaH, T. e. uX OT-
neyatkd. Ho H OHH MOTyT KpacHOpeYHBO paccKa3aTb O TOM OpraHH3Me,
KOTOPHIil OCTaBHJI TaKoH OTIEYaTOK.

CaMu HcKomaeMble OpraHH3Mbl OOBIYHO BCTpeyaloTcsi B GopMme oka-
MeHeJocTel, FIMeHHO no HHM B OCHORHOM H Obla COCTaBJIeHa JIETOIHCh
3eMHO# XKH3HH, COBepLIMBLIEH I[IOCTyNaTeJIbHYl0 MNPOrPeCCHBHYIO 3BO+
JIIOUMIO OT NpoCcTeHlIMX MHKPOOPraHH3MOB Ho 4esnoBeKa, )Ku3Hb B HCe
Topuio 3eMiH Bollla He3aMeTHO. JTO COOBITHe, CJIyuHMBIIEecs OKOI0
3,5 MJpA. JeT Hasaj, He OCTaBHJIO HHKakux cieloB. Ckopee Bcero
XKH3Hb 3apoJHJach He B OJHOM KakoM-JIHGO paiioHe 3eMJH, a MOYTH Of~
HOBPEMEHHO BO MHOrux Mecrax miaaderd !. Ho «nuoHepbl» XH3HH, 3TH
nepBHYHBIE H, HECOMHEHHO, NpOCTeHlIHe MHKPOOPraHH3MH, NOTHGJIH
GeccliefHO, TaK KakK MepBoHayasJbHO HX GObo Mano. OAHAakKo 3a KOpOT-
KU CPOK (H B 3TOM OJHO W3 XapaKTepHHIX CBOHCTB XXM3HH) OHH JNaJu
MHOTOYHC/JIEHHOE [OTOMCTBO, KOTOpOe 3aMeTHO TNPOsBH.I0 cebs yxe B
macurabe Bcelt nJaHeTbl.

PonuBikck H3 HEXKHBOro, XH3Hb NepBOHAYAJbHO KaK GObl COXpaHH-
Ja B ce6e OTGJECK MOJEKY/IAPHON MHOMXKECTBEHHOCTH. B 3ToM 6biia H

! Tlonpobuee cm. B xuure M. Pyrrena «[IpoucxoxXieHHe IKH3HH»
(M., «<Mup», 1973).
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cnaBocTl, M cHJa ApeBHeAwHX ¢opm kusun. CiaabocTb — B NPHMHTH-
BH3MC OPraHH3MOB, CH1a — B HX BEJHKOM MHOXECTBe.

Kak yxe oTmeya’noch, NOKa He CyIIecTBYeT eJHHOH obuienpx3HaH-
HOli TeOXPOHOJIOTHYeCKOH IKanbl. PasanuyHa H TepMHHoJorua, Tak, B
HocJeHee BPeMf BCCb DaHHH NEPHOA 3BOJIOUMH 3eMJIH, NPCAILECTBO-
BaBlAll KeMOPHICKOMY MepHOAy, HasbiBalT AoKeMOpHeM u onpe-
AeasioT (DpaBAa, OyeHb HeyBepellHO) ero NpPOLOJ/KHTENbHOCTb HpH-
MepHo B 3 Mmipa. Jer. UTo KacaeTcsi 1ajeo3osi, Me3030s1 H KailHos01,
TO 3TH TPH 3pbl HHOrJAa OOBENMHAOT MOA OOlMM HasBaHHeM ¢ aHe-
pos3oi. Tax kak Halla 33Ja4a COCTOMT B TOM, 4TOOBl NpPEACTAaBHTH
cebe B caMBIXx OOLIHX uepTax 3BoJjiouu:o SHocdepH, MEl GyaeMm B Jajb-
HelilleM NPHAEPXKHBATbCS TEPMHUHOJOTHH YcTosBIIefics W Boilexilell B
yYeOHHKH.

Yxe B JIpeBHellllylo, apXxeHCKyl0 3Dy, IJIHBUIYIOCA OKOJIO
1 Mapa. JeT, cyliecTBoBal¥ GaKTepul, OAHOKJETOUHBlE CHlC-3eJleHble I
MHOTOKJeToyHble Bojopocad. CBoficTBa 3THX JApeBHEMUIHX OPraHH3MOB
onpeae/isIHCh YCJIOBHSAMH BHeIUHelf CPeAbl, B YacTHOCTH COCTaBOM 3eM-
Hoi aTmoctepn. EcTb OocHOBaHHA monaraThb, YTO MepBHYHAsi aTMocdepa
3emsd, KpoMe BOJOPOA3, MeTaHa, aMMHaKa H BOASIHBIX NapoB, comep-
JKaja B H300HJHM HHepTHHeE raswl, npexje Bcero rejui u Heon. Ho
OHM MHCCHIOHPOBAJH, T. €, YJETYYHJHCb B MHPOBOE MPOCTPAHCTBO, M K
MOMEHTY MOfiBJIeHHsS )KH3HH <«BTOPHYHasA» aTMocepa 3eMJH copepxa-
Ja, KPoMe TOro, YIJIeKHC/Ibi ra3 H CepoBOJAOPOX, BBIAe/HBLIHeCS H3
3eMHBIX Henp. IlepBHuHEIe MHKDOOPraHH3MBI MOCTENEHHO COKpallaad
HCXOJHBe 3amachl BOJOPOJd, aMMHaKa, MeTawa, cepoBopopoaa. Tak,
cepHble GaKTEPHH OKHCJMJIH CEPOBOJOPOA BYJKAHHYECKOTO IPOHCXOXK-
ZleHHsl, a BOJOPOJAHBIe GaKTepHH — MOJIEKYJAAPHEIt aTMocdepHuit Bogxo-
pon. IlypnypHele u 3eseHble GakTepHH, a 3aTeM CHHe-3e/eHble BOJO-
pocaH, ycBaHBas H3 aTMoc@epbl yrJIeKHCJHIH ras, oforawanu 2e Bhbife-
NIeMBIM HMH KHCJIOPOAOM.

B cnoax seMHOH KOpb apXeilcKOro BO3pacTa HaXoOAAT NMOPOAHE Op-
raHHyecKoro NPOHCXOXMAEHHs — H3BECTHSAKH, MPaMoOp, Yr/eKHC/He Be-
mecrea. Onu o6pasoBanuch B XONe MH3HENEATENbHOCTH ApeBHeHIIUX
obutateneit 3eman. TakoBo e NPOHCXOXJEHHe ApeBHERLIMX 3alexel
cepbl H XeJIe3HbIX PYA.

B koHlle apxesi HayajHCb Pa3MHOXKEHHe XKHBLIX OPraHH3MOB H ¢o-
tocuntes. HoBHI crmoco6 o00pasoBaHH NOTOMCTBA Owsl  3aKpeleH
©CTeCTBEHHBIM OTOOPOM H HblHe CTaJ TOCIHOACTBYIOUIMM B OPraHHYeCKOM
mupe. UTo XKe Kacaercsa (OTOCHHTe3a, TO OH He TOJNbKO DPaAHKAJbHO
H3MeHuJ aTMochepy 3eMJH, HANOJHHB €e KHCJIOPOAOM, HO H MOJIOXKHJ
HayaJo pa3fie/ieHHI0 eJMHOr0 CTBOJIAa KHM3HH Ha J1Be BeTBH — paCTeHHs
U XHBOTHHE.

Kax usBecTHO, mpouecc ¢OTOCHHTe3a BHpaXaeTcsi YypaBHeHHeM
6CO;+6H0=CgH;206+60,. OH cTHMyJHpyeTcsi COJIHEUHOH 3sHepruei,
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KoTopasi npeo6pasyercss B 3HEepPrHi0 XHMHYecKHX cBsa3eil. Buaroaaps
¢dorocuHTedy Geanole 3sHeprueidt meutectBa (COp u HoO) nepexoasr B
yrieBoisl — C/IOXKHHeE © BecbMa GoraThle SHeprHedl OpraHHyecKue Be-
ulecTBa.

IMepBble xHBBE OpPraHH3MB 3eMaH GHJIH aBTOTPO(HBIMH, T. . HOA-
IepKHBAJIH CBOIO XKHU3HEJEATEJIbHOCTb PecypcaMH BHeIZHeH HeopraHHye-
ckoi cpeanl. [To3xxe mosBH/IHCH OpPraHH3MHl rerepoTpodHble, MHTAIOLIHE-~
Cf B OCHOBHOM XXHBBIM HJIM XXHBLIHM, T. €, APYTHMH OPraHU3MaMH WJH
ux octatkaMu. CBsi3b C HeOpraHHYeCKOM NPHPOIOM, eCTeCTBEHHO, CO-
XpaHHJach: MOAABJAIOMAA 4YacThb pacTeHHi aBToTpodusl. Ho mna xu-
BOTHBIX, 3THX rereporpodos, Takas CBsI3b ONOCPeJCTBOBAHA — OHH He
MOI'YT XHTb, He ynoTpebasia B MHULYy XHBOe HJH XKHuBIlee,

[TaneoHTOJIOrHYECKHE HCCIEAOBAHUST «KOPHEH» 3eMHOHl XH3HW I0-
Ka3blBalOT, YTO yXKe B apXeHCKyl0 9Py MOSABHJHCH MHOTOKJIETOYHBlE Op-
ranusMel. 3To B JaJjibHefflleM NpHBeJo K AuddepeHuHalHH TKaHed, op-
raHos ¥ HX QyHKuuit. PosoHayaZlbHHKaMu NpocTefIIHX pacTeHHH H XH-
BOTHBIX CYHMTAIOTCS KIYTHKOBble — JpeBHeHIIHe OXHOK/JETOYHHE opra-
Hu3MB. OJHAaKo yXe B apxee CYLIECTBOBAJH OPraHH3MH THIAa Mely3
HJIH THAPOUAHHIX NGJHIIOB.

ITepBHyHasi KH3Hb, AKTHBHO HCIOJIb3Ys 3amachl CHOMXHHIX OPraHH-
9ecKHX COeIHHEHHil, 3THX NoNy(pabpHKaTOB MKH3HH, B KOHLE KOHLOB
HCTOLIH/IA MX 3alackl HACTOJbKO, YTO B MOCJeAYIOLUHE 3M0XH 3apoXxie-
HHS XKH3HH, [O-BHAUMOMY, He MPOHCXOJHJO. DTOMYy Mellaslo, KOHEYHO,
H 0OHJiHe >KHBHIX CYLIECTB, FOTOBHX YMOTPeGJATh B NHILYy J0Gof op-
TaHHYeCKHH KOMOYeK, B KOTOPOM BAPYT 3aTellJIHJIach XKH3Hb.

B TeyeHne NpOoTEepPO30OHCKON 3pH, AJMHBLIEHCT OKOMO 2 MJDA.
Jiet, GaKTepHH H BOJOPOCJIH TOCMOACTBOBAJH NOBceMecTHO. Bennkoe mHo-
KecTBO MesbuyaHUIPX CYLICCTB NMpPOSBHIM ce0si mpexxJe Bcero Kak «06-
pasosaTtenu» nopox u pyd. Mix pestenpHocTb npuobpena NMOHCTHHE I1a-
HeTapHbI XapakTep, H CJeAH €e OCTajHCb B BHJE XKC/€3HBIX H Mapras-
UeBBIX pyJ, OCAaJOYHHX CYJbPHAHBIX MHHEpaJOB, KPEMHHCTHX CJaH-
ueB ¢ T. 0. MIMeHHO B 3Ty oOTJa/leHHYI0 OT Hac 3M0Xy cHOPMHpPOBaJHCh
salexH XKenesHolx pyA B Kpusopoxbe, moa KypckoM, 8 Boponexckoi
o6nacty u I[Ipubantuke, B npepenax coBpeMeHHBIX KOHTHHEHTOB BOJO-
poclH NPOTepO30OHCKOA 3PH OTJOXKHJAH KapOGoHaTHble MOPOALI MOLIHO-
cTeio Gosee 1000 M.

OcTaTKH JKHBOTHBIX B OTJIOXKEHHSX MPOTEpO30si BCTpPeyaloTcs peld-
ko. 1 Bce e mo 3THM cjejaM AaBHBIM-AABHO yraculefl XH3HH BHAHO,
4TO B I[POTepo30e YxKe CYUIeCTBOBAJH PaZHONADHH, KPeMHeBble ry6-
KH, npocrefilune yepBd. HafiieHH oTnmeyaTKH Meay3 H 9JIEHHCTOHOTOIo
MHUBOTHOTO <«KCEHYCHOHa» — npapoiuTens OyAywHX TPHIOGHTOB.

B nmaneosofickylo spy, KoTopas Hadalacb IpPHMEpHO
570 MJaH. JeT Hasag W NpojosKanack OKoio 330 MMH. JieT, Ha apeny
HH3HH BHIUUIH HOBBle TIPYymmsl opraHuaMos, Macca «:KHBoro BellecT-
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8a» [JIaHETH TPOAOJNKAJa pacCTH, YCHAOXKHAACH H pa3HooOpasfch 8
cBoeit cTpykType, B MOpAX NOSBHJHCL H GBHICTPO PA3MHOMKHJIHCH apXeo-
uHaThl — 6eCNO3BOHOYHbBE XKHBOTHBlE C H3BECTKOBHIM, NoAYac BeCbMa
fpHYYAMHBLIM cKeslleToM. OHM CHJBHO NOTECHHJH BOJOPOCAH H Ha Mel-
KOBOJbe 3aHAJHCh CTPOHTEJNbCTBOM pudoB, IlouTH oxHOBpeMeHHO C
apxeouHaTaMH Ha JHE MNaJe030iiCKHX Mopell BO3HHKJH ApeBHeHlIHe
YJIEHHCTOHOTHe — TPHJI0OITH, BHEUIHE OTAAJICHHO HANOMHHAIOWHE COB-
peMeHHbIX pakoB. TpnaoGHTH TMPOCYLLECTBOBAMIl Ha AHE Mopeii- BClo ma-
J1e030MCKYIO 3Py H BBIMEPJIH JHLIb K €e KOHIY.

C caMmoro Hayasna naneo3ofickoli 3pbl pacTeHHs PelIHTeJbHO CTa-
a4 «npobuBaThCA» Ha cywy. MX BHIXOZ Ha cywly coBepllajcs B NpH-
OpexKHblX GaCCefiHaX, ¥ MepBble «JecaHThl» BHIGPOCHIH CHHe-3eJIeHblE
BOLOPOC/H. 3a HHMH NOCJELOBANH KPacHble H 3esieHble BOLOPOCIH, 06-
JNajaBlliHe KOPHEBOH CHCTeMOH M CllelHajH3auuell KJIETOUHHX TKaHeH.
Arpeccus pacTeHHfi OKa3a/ach CTO/Mb YCHEIIHOM, 4TO y2Ke BO BTOPOii No-
JIOBHHE MNaJleo30MCcKOH 3pnl (B KaMeHHOYro/bHHIH TepHoA) NanopoTHH-
KOBHle Jleca OGHJIBHO MOKPHJIH OrPOMHBe TMpocTpaHcTBa cylud. OThens-
Hble TaNOPOTHHKOBHE JepeBbs AOCTHraju B Buicoty 30—40 M u B TOJ-
muHy Gosee 2 M. IlbllIHAA PaCTHTEJbHOCTb HAaCHTH/IAa aTMocGepy KHC-
JIOPOIOM, KODEHHHM 06pa3oM H3MeHHB ee cocTaB. )KusHp B HOBO# 06-
CTaHOBKe BHpaGoTajJa y pacTeHHHi HOBHE KayeCTBa, 0GJeryHBlHe NPH-
cnocobiende K oKpyxXamwoulefi cpele. PacTeHds HayyH/HCb 3allHINATbHCA
or 6e3Boibsi, Yy HHX YCOBepLICHCTBOBAJHCH TKaHH, NMOSBHJICA GecroJsblit
cnoco6 pasMuoxenus. OT 3Tof 3MOXH MacCOBOrO Pa3BHTHA pacTeHHN
OCTaJIMCh MHOTOYHCJEHHBIe caeln B ¢opMe 3ajexeidl KaMeHHOro
yras.

JKuBOTHHI/I MHP B maJsie030fickylo 3py 6b1 oyeHb Gorat. B MopckHx
OTJIOXKEHUsIX HafimeHo okoso 15000 BHIOB MOPCKHX MKHBOTHBIX — HIVIO-
KOXHX, TVIEYeHOTHX, KOPaJJIOB, TOJIOBOHOTHX MOJUIIOCKOB H Apyrux. Ilo
IHY Mopeft nNo/i3ajJH PAKOCKOPNHOHH, JOCTHraBIIHE B IJHHY 3 M.
K cepeaune naneo3ofickKoft 35pH, B CHJIYPHACKHA NEpHOA MOABHJIHCH
nepsble GecyesIOCTHbIE NO3BOHOYHHIE. DTO OBUTH HeYKJIOXKHE CyLleCTBa
C XPAILIEBLIM CKeJETOM H KOCTHHIMH IMHTaMH, TOKPHBABIIHMH T'OJIOBHYIO
M TMepelHoi0 yacTb TyJosuma, OcTanbHasg ero 4acTh H XBOCT OHH 3a-
IAWEHH yemyell, DTH «naHUHPHHKH» OoJblle NOJ3AMH MO AHY, YeM
naaBajd. Bo MHOrOM OHH yCTynajH aKkyJoHoXoGHHM pbIGaM, KpymHei-
IIHM B Ty NMOPY MOPCKHM 2KHBOTHHLIM, JOCTHFABIIHM B AJHHY HECKOJIb-
KHX MeTpOB.

Beised 3a pacTeHHsMH BHLLIM HAa CyWly  HBOTHHe. [1o-BHAMMO-
MY, TepBLIMH «1€CaHTHHKaMH» ObLIH NOTOMKH KHCTenepoi pHOH (uena-
kaHTa), obiafaBluedi ABOHHBHIM AblxaHueM (B Bo3Ayxe H B Bole). Ee
MJIaBHHKH [0 CTPOCHHIO HAaNOMHHAJH KOHeYHOCTH HAa3eMHHIX MO3BOHOY-
HbiX. JII060MBITHO, YTO CPaBHHTEJ]bHO HelaBHO HECKOJbKO 3K3eMIJIAPOB
nenakanTta GblIO BBLIOBJAEHO y Geperos AdpHKH.
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[MoToMKH KHCTCHICPHIX FHO Cllle B NMaJseo30MCKyl0 3py AajH Hayalo
11a3CMHEIM NO3BOHOUHLIM JKHBOTHHIM. MX nuaBaTeJbuBIH Ny3sIpb BHINOI-
HsJd QYHKLHH RDIMHTHBHOTO JICTKOTO, a NJIaBHHKH TOLMJHCh A/ MHOJ-
3annd. EcrtecTBeHubiii oT60Op HOCTENEHHO NpPEBPaTH 3ITHX «ABOHCTBEH-
HBIX» XHBOTHBIX B 3¢MHOBOAHbIX, JKHBLIHX [0 GeperaM BOLOEMOB.

K xoHmy naneo3ofickoif 3pbl 4YacTb 3eMHOBOAHBIX OKa3ajaach CINoO-
cOGHOl K [aJibHefilleMy 3aBOCBaHHIO cyWH. ¥ HHX o6pa3oBaJjcsi po-
TOBOM KOXHHIA MOKPOB, NMpefoXpaHsiollHid oT BhichiXaHus. IlocTemenHo
3eMHOBOJHBIC JaJH Hayalo HCPBHIM NpecMblKaowumes. OmHH H3 HIX
ObliH TPaBOAAHBLIMH, ApyrHe XHUIHBIMH. OcoGeHHO /I0GONBITHLE 3BEPO3Y-
One NpecMblKalollyecsi, BHEIIHe HEeCKOoJNbKO HANOMHHAIOlIHE COBPEMEH-
HBIX XHUIHHKOB H HMeIOllHe TOT XKe HaGop 3y6oOB, UYTO H MJICKONH-
TaloulHe,

B naneos3ofickyio 3py KH3Hb 32XBaTHIa He TOJBKO MOpe H CywWy,
HO u BO3flyx. Eule B KaMeHHOYroJIbHHi NepHOA MOSABHJIHCH JeTalollne
HaceKoMHle, pa3Max KpBUIbeB y KOTOpPHX HHOrZa poctdraa 1 M. JKusHb
npopsajiach B atmocdepy.

[TpuMepHo 240 MuH. JeT HasaRk Hayajach Me303o0fcKas 3pa,
KoTOpasi mpojo/iXKajnach OKoJo 165 MuH. Jer. OHa xapakTepHa mpexje
Bcero G6e3paslieIbHLIM TOCNOACTBOM IpecMbiKalomuxcs. Kakue ToabKO
npuuyanuBeHe (opMbl oHH Hu TpHHEMaau! )KyTko OHJIO 6H OYYTHThCS
B oOllecTBE 3THX NMOAYAC HCIOJIMHCKHX YYNOBHII, OTJHYHO OMNHCaHHBIX
B HayyHo-paHTaCTHYeCKOR JHTepaType H 2KHBO BOCIPOH3BeJEHHBIX
cpeacTBaMH KuHO. [lpecMblkalonivecs 3aBiajend BCeMH TpeMs cpela-
MH — cylllelf, MopeM, BosAayxoM. I[lepBonTHLB (apXxeonTepHKCh) BHeIN-
He HalOMHHaJH He TOJbKO NTHI— 3To OblIa MepexoaHas ¢opmMa OT
NpecMBIKaIOMHXCSA K COBPEMEHHBIM NTHIAM.

B pactuTeqbHOM MHpe NPOHM3OILIM CYileCTBEHHHe NepeMeHH. Pes-
KO COKPaTHJOCh KOJHYECTBO HAaNOPOTHHKOBLIX H TOJIOCEMEHHBIX pacTe-
HuA. MM Ha cMeHy NpullyIH WHPOKOJMCTBEHHBlE MOKPBITOCEMEHHbIE pac-
tenusi. OHOBPEMEHHO pa3BWJHCH BHICUIHe (HOPMBI HACEKOMBIX-ONBIIHTE-
Jieii: 6aboyveK, HWimMeJeH, myea, MyX.

Ho camoe rnaBHoe coGbiTHe Me3030fCKOH 3pbl — MOsIBJIEHHe Mep-
BHIX MJeKonuTalowux. IToHauany TpyAHo OblJIO YBHAETb BeJHKOe G6y-
Ayuiee B 3THX MEJKHX XHUIHbIX 3BepbKaX, BHellHe HAMOMHHAIOLUHX CO-
BPeMeHHHX KpHC uak exeil. BepoATHO, HX INpapoOAHTENsIMH CJAEAYET
CUHTaTh 3BePO3yOHIX npecMBIKalOWHUXCcs. MJekonHTaoumHe GBUIH TEMJOo-
KPOBHbBIMH )KHBOTHHIMH C YeTbIpCXKaMepHBIM cepaueM, obecneyusaro-
IIMM YCHJIeHHHI OOMeH BeulecTB W HEpruu. B oTuiHuMe OT mpecMBIKa-
IOLIHXCA OHH H B XOJIOJHOe BPeMsi MOTJIH BeCTH aKTHBHYIO XH3Hb, a MX
3apoJbllid Pa3BHBAJHMCh BHYTPH TeJa MAaTepH H Iocje pOXIeHHs
BCKapMiMBaJiich ee MOJIOKOM. K KOHILYy Me3030ficko# 3Pl MJeKOmuTa-
lomye OHCTPO pacceNHIHCh MO 3eMJje, COCYuIecTBYs Co Bce elle roc-
MNOACTBYIOINMH MPECMBIKAIOLWHMHCH.

98



Opa, B KOTOPYIO MBI IKHBeM, HasbiBaeTci KalHO3O0HCKOI.
Hauanace oHa okoso 70 MJH. JieT Hasaja, H HayaJo ee GblIO OTMEYEHO
npexjie BCEro OKOHYAaTeJbHHIM BLIMHDAaHHEM KPYMHBIX NpPECMBIKAIOUIHXCS.
Hcuesnu MHOrHe rpynmel roIOBOHOTMX MOJUIOCKOB. OpraHuueckwil Mup
3eMJH NMOCTeNEHHO NpHOGPeTal COBPEMEHHBIH 0GJIUK.

YJleHUCTOHOrHE KHBOTHEE, OCOGEHHO HAaceKoMble, AOCTHIJIH, NO-BH-
JHMOMY, BepLIHHH nporpecca. MuorooGpasHe HX BHAOB (OKOJO MHJ-
nHoHa!) mnopasuTenbHo. DTH MalleHbKHe CylecTBa ¢ HeoObuafiHo pas-
BUTHIMH H CJIOXKHBIMH HHCTHHKTAMH Ha NOBEPXHOCTH 3eMJIH BCTPeyaloT-
cs noytu noBceMecTHO. ONHAKO TOCNOACTBYIOLIEE NMOJIOXEHHe B MKHBOT-
HOM MHpe BCe Xe 3aHHMaIOT MJICKONHTAIOMIHe.

C GypHbIM pa3BHTHEM IIBETKOBBIX pacTeHH{i MJEKONHTAoLUlHe H
NTHUH TMOJNYYHJIH NPOYHYI0 KopMoBYio Gasy. Cpead MJIeKONHTaIOLIHX
BBIJE/IMJIACh TPYNIbl, OT KOTOPHIX NOILJIH COBpPEeMEeHHbe TPHI3YHbI, KHTO-
o6pasHble, TpaBOAAHBE, XHIHBIe H JApyrHe XuoTHHe. M camoe rzas-
Hoe, B KaflHO30HCKYIO 3py MNOsIBHJHCh 0Ge3bsiHBl, AaBlide BETBH, KOTO-
pble B KOHEYHOM CyeTe NMOPOJMJIH NepBOe MBlC/sllee CYLIECTBO — YeJso-
Beka.

KaxoBbl ke TvaBHble 9epTH H OCOGEHHOCTH 3TOr0 BeJHKOro Mnpo-
necca opranngeckoit ssomounn? [Ipexpge Bcero O6pocaerca B rJa3a
mporpeccuBHHIA Xapakrep aBomound. HecMoTps Ha oTaenbHBle OTCTYO-
JIEHHSl ¥ HeyJlauH, pa3BHTHe OPraHHYeCKOro MHpa 3eMJH HIeT B LeJIoM
OT HH3Mero K BuicileMy. OAHaXAbl NOABHBUIHCb, XKU3Hb OKa3biBaeTCH
HeoGHuaiiHo cTofikoii. HempepbiBHO 3aBoeBhIBasi cefe Bce HOBHle H HO-
Bbie 06J1aCTH, MKHBBle OPraHH3MH MHOXAaTcs H COBepLICHCTBYIOTCS.

«DBOJIIOLHS OpraHWuecKoro Mupa, — mucan axax. WM. HU. UImans-
rayseH, — B [1eJIOM HMeeT MNpPOrPecCHBHHIl XapakTep: OHa HEYKJOHHO
BeJleT K YCIOXHEHHIO OPraHH3alHH, K CO3JaHHIO Bce BHICIUHX ¢opM
JKH3HH, B 3BoJONHH NMO3BOHOYHBIX NpPOTPecCHBHOE pa3BHTHE LEHTPalib-
HOH HepBHOM CHCTeMH HAuYHHaeT HrpaTb SIBHO PYKOBOASILYIO pOJb, H
BbiClIHe HX (DOPMH ONpeAeNsIOTCS YPOBHeM Da3BHTHSI Mojyllapuii ro-
JIOBHOro Mo3ara» !,

«JlpeBo 3BOMOLHA» KOPHAMH YXOAMT B HeopraHmueckuft mup. Ero
BepUIHHA OTMeyeHa NpHMaraMu H yejoBekoM. Ho kakoe MmHOroo6pasue
BeTBefi| [lepean HaMHu JeficCTBHTENbHO OTpPOMHOe «AepeBO», BHIpoclice H3
HHYTOXHOTO «ceMeHH». B03MOMXHO, UTO HEKOTOpDHIe ero BEeTBH <TYNHKO-
Bule». TakoBa, HanmpEMep, BeTBb HaceKOMBIX, NOCTHTIIHX, CYAs NO Bce-
My, anogeo3a B CBOEM Pa3BHTHH.

Ho BerBb, K KOTOPOH NPHHAAJIEXKHT Ye/NOBEK, SBHO NPOrPecCHpy-
€T, 3HAYHT, SBOJIOLHOHHOE AEPeBO XKHBET, H KTO MOXET CKa3aTb, KaKHe
elie OHO jaact noGerd?

t Hmaasraysen H. H. Ilpo6aeMu napBunusma, M., «Coserckas
HayKa», 1946, c. 68.
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CexpeThl 3BOJIIOLHOHHOTO Hporpecca ObLIH, KAK XOPOLIO H3BECTHO,
packpHITH B ocHoBHOM Yapab3oM J[lapBuxoM. «Tpu KHTa» HapBHHH3-
Ma—H3MEHUYHBOCTb, HAaCJAEACTBEHHOCTb H €CTeCT-
BeHHHH O0TO6Op— 06bsicHsAOT TO, YTO N0 Y. JlapBHHa CYHTa/OCh
NPOSBJECHHEM CBEPXbECTECTBEHHHX cHa. Ilo cioBam @. ureabca,
Y. MapsuH Hauec cHJIBHeHWHH yaap MeTadH3HUeCKOMY B3IVISIAY Ha
NpHpPOAY, AOKa3aB, YTO BeChb COBPEMEHHbIN OpPraHHYeCKHiH MHP, pacTeHHs
H XKHMBOTHBE, @ CJ1efl0OBaTe/IbHO, H YeJOBeK eCTb NPOAYKT Hpoliecca pas-
BHUTHS, AJIHBIIEroCst MUJIJIHOHBI JIeT !,

EcTecTBeHHHI 0TGOp NMOAXBaTHIBaeT J0060e MOJIe3HOe AJ OPraHH3-
Ma Hac/leJCTBEHHOE H3MeHeHHe M 3aKpelJseT ero B NOTOMCTBe. DTOT
NPHPOAHHH MexaHH3M, no Muennio U. JlapBuua, He TONbLKO OOBACHSET
NporpecCHBHHIT XapaKTep 3BOJIOLUHH B NPOLLIOM, HO oGeclieuHBaeT H Gy-
Ayulufi nporpecc.

PasyMeercs, pa3BuTHe YeslOBeuecKOro oliecTBa NOJYHHSETCH OCO-
OLIM COIHANBHHIM 3aKOHaM, H MNPHHUMNE AapBHHH3MAa He MOTYT GOHTb
HCNOJIb30BaHH B couHolorid. Ho B OTHOWIeHHH APYTrHX XHBBHIX CY-
mwecTB mporHosn Y. JlapBHHa BpSIL JH MOXKHO OCIapHBaTb.

Marepuan mJs €CTECTBEHHOrOo OTGOpa MOCTAaBJAET H3MEHYHBOCTD
OpraHH3MOB. DTH cJyyaliHble H3MeHeHHs JHGO OTCEKaloTcs OTGopoM
(ecaH OHH HeyAayHH), JHGO JAlOT HayaJO HOBHIM BeTBAM «JpeBa 3BO-
JIOIUH .

«TonbKO He coBceM MOHATHO, — nuuler P. Banauaun 2, — novemy
B HEKOTOPHIX cJayyasx (CKa)keM, y HallHX [pPeJKOB) OTKJOHEHHS YcC-
TOMYHBO MAYT B CTOPOHY YCJIOXHEHHS OTJACJbHHX OpPraHOB H BCero
opraHu3Ma. B HaweM «3HTPONMHYHOM» MHpe, Ka3ajnoch Owl, HeCpaBHeH-
HO BepOsITHee NMyTb B NPOTHBONOJOXHOM HampasseHHH. C yBeqHYeHH-
€M YHCAa B3aHMOJEHCTBYIOUIMX KJETOK CTPEMHTEJbHO, [0 3KCMOHEHTe
y6biBaeT BePOSTHOCTb TaKHX H3MeHeHHH. K ToMy XKe mo ckopoctd pas-
MHOXeHHs GoJiee NMpocThle OPraHH3MH (mpocCTefilllHe H T. 0.) Hecpas-
HEHHO NPEeBOCXOAAT «CJAOXKHBe» (MJEKOINHTAIOWIHX), NpeJocTaBiasAs B
H300HJIIHH MaTepHai AJsi orGopa (YHCJIO <«HeCTaHZAPTHHIX» ocobeil),
Tem Gosnee nporpecc, kaszajaoch OH, HOMKeH 3aTyxaTb. A OH HIeT ¢
yckopeHHem! CoBeplIEHCTBYIOTCH H B3aHMOCBSI3H HEPBHBIX KJETOK H
caMH KJeTkH. [Touemy?

CrnocoGHOCTbIO MPHCIOCAGIHBATLCA K BHEUIHHM YCJOBHAM MHKpO-
6 mpeBOCXOAAT JIOGHe GoJsee cJaOXKHHE cyulecTBa, [louemy ke npo-
CThie, HO CTOJIb HaleXXHble TBapH, NepeHecllHe Bce NMPeBPaTHOCTH reo-
JIOTHYeCKOl HCTOPHH H TpOLBeTAlOI[He MOHBIHe, CTAJH MNpeBpaulaTbcs
BO BCe GoJiee CJ0XKHBIE H HEXXHHE CO3NaHHAP»

t Cm. «XpectomatHio mo obuieit 6uosmoruu» (M., «IIpocBemennes,
1970).

2 Banauaud P. IlnaHera oGperaer pasyM. MuHck, «<Hayka u TexHu-
Ka», 1969, c. 35.
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To, uto 3BomouHA HAeT OT ¢dopm Oojeec BepoATHbIX K (opmam
MeHee BCPOSATHBIM, XODOLIO HJ/IOCTPHPYETCH Ha SBJEHHH, MOJYYHBLIEM
HaHMeHOBaHHe NpHHUMNA wuedannsauun. Tak, HaunHas ¢ KeMOpHs, OKO-
a0 570 MJH. JIeT HIOET YCIOXKHEHHe H YCOBEPIIEHCTBOBaHHe CTPOCHMS
HEPBHOH CHCTEMH. DTOT HEYK/JOHHBIH H «HEBEPOSITHBIH® MPOLECC B KOH-
ue KOHIIOB MOATOTOBHJ BesHYaiiliee coGbITHE B HCTODHH 3eMJH — MOSAB-
JieHHe YesloBeKa.

DKCNaHCHS, arpeccHBHOCTb JKH3HM — ellle OJHA XapaKTepHas yep-
Ta 3BosiounH. Ecam O6bl BHeUIHHE YCJOBHs He MeUIANH Pa3MHOMKEHHIO
OpraHH3MOB, OHH 3a Ype3BbIYaHHO KOPOTKHe CPOKM MOPOAMAH OBl Ore
POMHBIE Macchl KHBOro BellecTBa. TakK, HeKOTOpble GaKkTepuH 3a He-
CKOJIbKO CYTOK MOrYT HaTh MOTOMCTBO, PaBHOe IO Macce 3eMHOMY Lia-
py! ¥V BbICIIMX OPraHM3MOB 3TOT «HANOp JXH3HH» chaabee, HO moayac
npossaser ce6s BecbMa 3aMeTHO. JKHM3Hb Bceria CTPeMHTCSi 3aHATH
KakK MOXHo OGoJblle «Mecta mop ConuueMs. JKnBble OpPraHH3MB CTa-
paloTcs NpONYyCTHTb yepe3 ceGst M MepepaboTaTh BO3MOXKHO Oosbllee
KOJIMYECTBO HEXKHBOTO BELIEeCTBA.

OKCMAHCHA JKM3HH BBHIPaXKaeTcst M B GHOJIOTHYECKOM COCTSISAHHH
OpPraHM3MOB, B 3TOf pa3HOBHAHOCTH GOpbOH 3a CyllecTBOBaHHe, KOTO-
poit Y. [apsuu H Apyrie 3BOJIOLMOHHCTH MOCBATHIM HeMaslo KpacHo-
PeYHBHX CTpaHHLU,.

dsoJouMst 3eMHoO# OHocdepn HHKOrga He Gblia NpoleccoM, H30-
JINDOBAHHBIM OT BHelIHe# KocMuueckKoi cpensl. HaoGopot, MHOXecTBO
($aKTOB 1OKa3BBaeT, YTO KOCMHYECKHe BJIHSHHS OBbIIH OYeHb CYILLeCT-
BeHHBIMH. B yactHoCTH, Hemasasi poab npuHamiexana ConHuy, TOYHee
Ko/ne6aHHAM €ro aKTHBHOCTH. DTH KojieGaHHsA OTpPaXKajHCb B NEPHONH-
YeCKHX CMeHaX KJIMMaTHYeCKHX yCJOBHH Ha 3eMJe, B [BHIKEHHAX 3eM-
HOA KOpbl, BHI3BIBAIOUIMX CMEHY CYIIH M MOpPS, a Bce NepPeMeHBl BHell-
Hefi cpellll He MOIVIH He CKa3aTbhCs Ha XOJe 3BOJIIOUHMH OHocdeprl.

XapaKTepHo, 4TO HMEHHO K 3II0XaM CMeHBl KJIMMaToB, TPaHCrpec-
cHit M perpeccHi, MoAYac 3HAYHTENbHBIX HaXke B TIJI0Ga/NbHBIX MacliTa-
6ax, NPHYpPOUYEHB! TIJIaBHBle 3Tanmbl BHA006pa3oBaHHMs M KOpeHHOro 06-
HOBJIeHHs1 GJIOPH M (payHBl MuIaHEeTH. DTO, B YaCTHOCTH, OTHOCHTCH H K
NOSIBJIEHHIO YeJioBeKa BO BpeMsl 4YeTBePTHYHOro oJeleHeHus. [TaneoHro-
JIOTHYecKasl JieToMHChb (pa3fiesieHHe Ha 3pBI, MEPHOABI, 3MOXH) OCHOBaHA
Ha TOM, YTO IPaHHUb BPEMEHHBIX HHTepBAJIOB OTMEYeHBl pPaAHKaJbHbI-
MH H3MEHEHHSIMM KJHMaTa, XKHMBBIX OPraHH3MOB H CTPYKTYpHl MOBCPX-
HOCTHBHIX C/I0eB Hallleil MJiaHeThl

Poxgenme uenosexa
Kak H Bce Be/quKHe CKaykH B pa3BUTHH MHpO3faHUs, POXKIeHHe pasy-
Ma Ha Halled NJaHeTe NPOH30WJIO He3aMeTHO. Bo Besikom cayuae 10

CHX INOp MH He MOXKeM TOYHO YyKa3aTb MOMEHT, Koraa B 3eMHO# OHO-
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cthepe BO3HHKJM MepBHie MBIC/AIIHE CYLIECTBA. DTOT MOMCHT IoKa uYTO
YyCKOJIb3aeT OT Hallleif MBIT/INBOI MBIC/H, Kak, BIpoYeM, H Te KOHKpeT-
Hble NepBble CYIIeCTBa, KOTOphle yXKe He OBbLIH KHBOTHRIMH, HO JIMIIb
OYeHb OTJaJIeHHO HAallOMHHAJIH COBPEMEHHOTO YesoBeKa.

BeccriopHo 0AHO: co3HaHHe MOSABHIOCH He GECMPHYHHHO, HE M3 «HH-
Yero», a 3HauHT, 3akoHoMepHo. OHO yBeHYaJo BCIO TNpeALIECTBOBAaB-
WYI0 3BOJIIOUHIO 3eMJH, KaK OPraHHYecKylo, TaK M HeOpraHHYecKylo.
BeJsMKuit aKT NosiB/IeHHS ueNoBeKa — HE CJAYyYaiHOCTb, a Heu36exKHBI
B 3GMHBIX YCJIOBHSIX De3yJbTaT HelPephiBHOIO COBEPLIEHCTBOBAHHSA XKIi-
BOro BeulecTBa. Bce Belo K NosBienHio Mbicjn — Boiciueit GOpMH OT-
paxenus oGbekTHBHOro MHpa. Kak H3BecTHO, Bcsi Marepua obsnajact
CBOHCTBOM, N0 CYUIECTBY POACTBEHHHIM C OLLYLIEHHEM, CBOHCTBOM Of-
paxkeHus,

HeficTBHTENIBHO, BCe NMpeAMETH M SABJEHHs OKpYKalolUlero Hac MH-
pa HaxoifTcs BO B3aHMOCBS3H H B3auMoAeiicTsuH. Ho oTpaxenue B
dunocopckoM cMbicie CIOBA H eCTb NPOSBIEHHE 3TOH B3aUMOCBS3H,
T. €. H3MeHeHHe OJHOro Tesa, Bbi3BaHHOe ApyruM. Huaue romops, oT-
paxeHue — 3TO «cJell» B3aHMONEHCTBHS HJIH B3aHMOCBA3H, T. €. H3Me-
HeHHe OHOTO Tesa, BbI3BAHHOE APYTHM.

Crnex Ha mpocesoyHoll Ropore OT MPOTEKTOPa aBTOMALIMHHE — 3TO
npoctefiiui NpHMep MeXxaHHyeckoro otpaxeHHs. OTKJIOHeHHe CTpeJ-
KH KoMnaca NoJA AeHCTBHEM MarHHTa — «OTPaiKeHHe» C NMOMOLIbIO Mar-
HUTHBIX moviefi. Hakowen, oGbuHOe oTpaxeHHe NpelMeTa B 3epkane —
3TO TaKXe NpuMep ¢HIocoPcKoro «oTpakeHHs», MOACHAIOIIHH, KCTaTH
CKasaTb, H MPOHCXOXKAEHHe 3TOr0 TePMHHA.

Beicuine ¢opMbl OTpaKeHHs CBA3aHBl C 2KHMBHM BellleCTBOM, C
xusHbio. Kak H3BecTHo, BceM JKHMBBIM CyIleCTBaM IpHCYlla Pa3Apax<H-
MOCTb — d/ieMeHTapHass ¢opMa otpaxerus. OHa BHpaxkaeTcs B Toit
HJIH HHOR PeaKUHH KHBBIX CYLIECTB Ha BHEIIHHe pasipaxcHuTesn (cBer,
KosMe6aHust Temmepatypsl H T. m.), OpraHusM, BOCIDHHMMasi BHELIHIe
paslpaxKeHHs, HesaeT OKPYXKaloOUIMA MHp CBOMM [OCTOSIHHEM — TeM
caMbiM <¢BHElllHee» CTaHOBHUTCS I/ Hero «BHYTPeHHHM». Pearupys Ha
BHEIIHIOI cpelly, OPraHH3M «BHYTPeHHee» CHOBA MepeBOAHT BO «BHell-
Hee». Pasapaxkumocts cBoficTBeHHa Jaxe MHKpoopraHusmam. Hanpu-
Mep, NyprnypHble 6aKTepHH CKalIHBAOTCS B CBETOBOM KPYXKe, KOTO-
puift IS HUX BBINOJHSET POJIb CBETOBOH JOBYWIKH. Jlerko BHI3BATb
pasapaxXuMocTb HHQY30pHH Bo3feficTBHEM Ha HHX HEKOTOPBIX XHMH-
yecknx BelllecTB. O6LIeH3BeCTHHl M PeaKUHH PacTeHHH Ha BHelIHHe Pas-
JpaXHTeJqH — BCIIOMHHTEe, HanmpHmep, Kak INOJACOJHYXH NOBOPayHBAIOT
CBOH roJoBKH K CounHly.

Ha G6onee BbicOKOM ypoBHe OPraHH3auUMH Pa3fPaXKBMOCTb MKHBHIX
CYLIeCTB NePeXOJUT B YYyBCTBHTEIBHOCTb — CMOCOGHOCTb OTpaxaTb OT-
HenpHble cBoiCTBa Bellell B ¢opme oumyileHHid. C 3apoxJeHHeM HepB-
HOt CHCTeMbl XKHMBHe OPraHH3MH NPHOGPETAIOT CMOCOOHOCTb BOCHPHSA-
THS, T. €. OTPa)KeHHs LeJoCTHoro o6pa3a cHtyauuH. Ilossasiorcs aae-
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MEHTHl NCHXHKH KaK (QYHKUHH JIeDBHOH CHCTeMBI, ¢ MOMOLIBIO KOTOPOil
OTPaKeHHC BHEWIHEr0 Mipa CTAHOBHTCH ICJOCTHBIM H JOCTATOYHO
MOJHBLM,

TakuM 06pa3oM, 3BoJIOLUA OPraHHYECKOTO MHpa BLIPAXaercs, B
YaCTHOCTH, B COBEPILEHCTBOBAHHH (OPM OTpaKeHHs OGBEKTHBHOrO MH-
pa. C MOMGHTAa NOsiBJEHHS SICHO BBIDAaXKEHHOH HEDPBHOH CHCTeMsl pa3-
BHTHE H YCJOXHeHHe ICHXHKH XKHBOTHBIX MOTYT ObIThb NMPOCJEXKEeHH Ha
NPOrPECCUBHON 3BOJIIOUMH HEPBHOH CHCTEMBI.

Cam Qakt TakoH 3BOJMIOUMH Obli OTKPHIT ellle KO BENHKHX Pabor
Y. HNapeuna (8 1851 r.) amepuxaHckum Guosorom M. Hama (1813—
1895 rr.). OH Ha3Ban MOAMEYEHHYI0O HM NPOrPECCHBHYIO 3BOJIOLHIO
MoO3ra IMO3BOHOYHBIX ULedasu3auiell, HO caM BO3JAepPXKaJCA OT KaKuX-
n160 obbscHenuit 3toro ¢akra. Ha «npunuun [anas He obpaTuiu
BHUManusa Hu caM Y, JlapBuH, HH ero Gimxaliline MOC/Je0BaTeIN.
Mexay TeM /s NOHHMAHHS CYTH 3BOJIOUHOHHOIO Tpouecca (akT e-
(hank3anuy HMeeT OTPOMHOe 3HaueHHe. B HeM BbIpaiKaercs NpeAbICTO-
pHsi CO3HAHHSA, €r0 3BOJIOUHOHHBIE GHOJOIHYeCKHe MPeANOCHITKH.

«O6o6uenne [ana, — nucana B. WM. Bepuanckwuii !, — 3ak/mouaercs
B CJefyiolleM: B 3BOJIOIMOHHOM MNpoliecCe MbH HMeeM B XOJe TreoJiorH-
4eCKOr0 BPEeMeHH HanpaB/leHHOCTb. B TeueHne BCero 3BOIOLHOHHOrO
upouecca, HayHHasg ¢ KeMODHs, T.e. B TeueHHe NMATHCOT MHJLIHOHOB JIET,
Mbl BHJAHMM, YTO OT BPeMEHH IO BpeMeHH, C GOJbIIHMH I[POMEIKYTKaMH
OCTAHOBOK A0 JECATKOB M COTEH JeT HAET yBeJHueHHe CJOXKHOCTH H CO-
BepIIEHCTBA CTPOEHHS LEHTPaJbHOH HEPBHOH CHCTEMH|, T.€. LEHTpalb-
HOro Mosra.

B XpOHOJIOrHYeCKOM BbIPaKeHHH TIeOJIOTHYeCKHX MEepHOAOB MBI He-
NPEepHIBHO MOXeM LPOCJEAHTb 3TO siBJeHHe OT MO3ra MOJIIIOCKOB, Pako-
o6pa3HbiX H pbI6 0O Mo3ra yejoBeka. Her wu ommoro ciydas, 4TOGH
TIOABHJICA MepephIB H YTOGH! CYLIeCTBOBAJIO BpeMs, KOrja AOGHITbiE 3THM
NPOLIECCOM CJOXKHOCTD H CHJAQ LEHTPAJbHOH HePBHOH CHCTEMBl GblIH
MOTEePSHH H NOABJAJICSH T'eOJOrHYecKHii MepHOM, re0siorMyecKas CHCTEMa,
C MeHbIIHM, YeM B NpeAblAylleM I[pex[e, COBepLUIEHCTBOM LeHTPaJbHOH
HepBHO{I CHCTEMHL.

Tlpu Bceft CJOMHOCTH NCHXMKH BHICHIHX XHBOTHHX B Hell oTcyr-
CTBYIOT IOHATHS — XapaKTepHas depra co3HaHua. Her u camoco3Hanus,
CaMOOIIEHKH, MPHCYyLIell YeJOBeYyeCKOMY pasyMy. 3aTO CHJBHO DPa3BHTO
6ecco3HaTe/NbHOE — HHCTHHKTH, HHTyHuusa. Korma ke u kak u3 Gecco-
3HATEJIbHOTO POJHJIOCH CO3HAHHe, KOrja Ha 3emiie BlepBhle 3aCBeTHJACh
Mbeicab?

B KOHue TpPHAacOBOro MepHOLa Me3030MCKOH 9pbl, T.e. NPUMEPHO
200 muaH. JieT Ha3al, y «IpeBa XKHU3HU® NOABHIACH HOBAasi BETOYKA —
miaekonntawule. OHH, KaK yXe FOBOPHJOCH, OTNOYKOBAJHCH OT TOJCTO-

t Bepuaackuii B. U. Xumnueckoe crpoeHne 6uocdepsl 3eman u ee
opyxus. M., «Hayka», 1965, c. 187,
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ro0 «Cyka» NpeCMbIKalOIHXCS H TOHayaqy B CPaBHEHHH C HMMH BEITJISi-
nemi BecbMa xaakumit. TpyaHo GblJIO 3aMORO3PHTL B 3THX KPLHICONOA0G-
HbIX CYLIECTBaX APEBHHX MpapojuTeseil yesoBeKa.

Oxoso 70 MJH. JeT Ha3af OT Pa3BUBIUETOCH K TOMY BpPeMEHH «Cy-
Ka» MJIEKONUTAIOWUX, OTMOYKOBaJHCh mpuMatel. M3 Hux rtynaiin BHeuw-
He €lle HaNOMHHAICT APEBHEHLIHX MJIEKOMHTAIOUIHX, y JIeMypOB H ApY-
FUX NOJYyo6e3bsiH CXOACTBO C 06e3bSHOMOAOGHBLIMH NMpeIKaMH YeJOBEKa
CTaHOBUTCA 6oJee MOJHLIM.

Hu onmHa W3 HblHe JKHMBYUIHX YeJIOBEKOOOpa3HbIX 00e3bsH, KaK H3-
BCCTHO, HE fBJISETCS NPSIMBIM NpedxoM yesnoBeka. OHM M MBl HMeeM
AL OOWHX NMpapojauTesiell, XHBIIHX B CepelHHe KaiHO30MCKOH 3pHL
OT HHX MPOH3OLIIM MPeJKH COBPEMEHHBIX 4Yel0BEKOOGpa3HhX 06e3bfin M
BLIMEPIIHX JpeBeCHbIX 06e3bsiH — gpuonnTekoB. CpeiH HHX, KCTaTH
CKa3aTb, BCTPeYaJHCh M THraHTH, JOCTHraBliHe B BbICOTY 4 M (ruraH-
TONHTEKH).

Crauanta B AdpuKe, a 3aTeM M B ADPYrHX Mecrax GOblIM HaileHH
OCTAaHKH aBCTPAJIOMHTEKOB (<IOXHHX 06e3bsiH») — CyLIeCTB, C BEPTH-
KaJapHOfl moxoaxod M MosroM B 700 r, MOXOXKHM Ha YeJIOBEUECKHM.
ABCTpaJIONHTEKH, XOTA MO PSAY KaueCTB M MPEBOCXOAHJH COBPEMEHHBIX
ueJI0BeKOOOpasHbX 006e3bsH, elle He ObIM JIOABMM H He 0G6JaiaJjH
pasymMoM. 310 G6bl1i HeGoJblliHe XHBOTHblE PocTOM okoyo 120 caHTH-
MCTPOB, BecHBLUHe Bcero 20—25 xr.

B mayase 1971 r. 6bu10 ony6/mKoBaHO COOGiLIeHHE aMepHKaHCKOro
npodeccopa B. ITaTTepcoHa, ucc/e0BaBIIEro YEMIOCTHYIO KOCTb CYIIECT-
Ba, 6/H3KOro K aBCTpasomuTeKy. DTy Koctb Hamd B Kewun B 1967 r.
B. ITaTTepcoH cyMTaeT, yTo OHAa NpPHHAAJEKHT NpeAUIeCTBEHHHKY ueJo-
BeKa, oburaBmeMy Ha 3emsie 13 MJH. JieT Hasajg, TOrja Kak aBCTPaJo-
NHTEKH XHJM BCero 3 MJIH. JieT Ha3al.

B 1959—1360 rr. aHramiickuit apxeosor Jlyuc Jluku nauwen B Bo-
cToyHoi AdpHKe OCTaHKH 4esOBEKOOGDA3HBIX CYIIECTB, XKHBLIHX He Me-
Hee 2 MJIH. JieT Ha3aZA. PAgoM c oGOMKaMH 4Yepena, KOCTbIO T'OJIEHH M
sy6aMu JIeXaJH NPHMHTHBHble OPYAHS — rajJibKH 3a0CTPEeHHOH (HOPMBL
OTH cyinecTsa, cyis mo 3y6am, GblIM MPEHMYILeCTBEHHO BereTapHaHua-
mH. Ho ORM yMesH OXOTHTbCA Ha aHTHJION, KPOKOAHJA H [a)e NHHOTe-
pHA, HeB3upas Ha ero 1,5-MeTpoBble GUBHH. OpymueM OXOTHl CJYKHJH,
no-BHAMMOMY, KaMHH 1 60J14 — CBSA3KH THXKeJNbIX KaMHe#l Ha JJMHHBIX
PeMHSX, KOTOPbIMH OXOTHHK ONYTBHIBAJ HOTH HBOTHOro. ITo BceM 3THM
npusHakam JI. JIHKM H ero COTPYAHHKH NPICBOHJIH 3THM CYLIECTBaM BH-
Jl0Boe Ha3BaHHe «yejloBeK yMedblit». Cyas mo BceMy, 3TO JeHCTBHTEJIbHO
6Ll ApeBHeiillne JMIOAM Ha Hamled nuaHere. Mix mo3r mo o6wemy (530
1 685 cM® npeBbllaeT MO3r aBCTPAJOMHTEKOB, a MOP(OJIOTHYECKH OHH
COBepllieHHee BCeX IMPeALIECTBEHHHKOB yesoBeka. Ho riaBHoe noka3sa-
TeJIbCTBO — MHOXXECTBO NMPHMHTHBHBIX OpYHMil TPyna, KoTophie CJyxKar
BepPHBLIM NMPH3HAKOM MEePBBIX NPOGJECKOB CO3HAHHA.
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[MpuynHa, sacraBasomas NaUWHX 06E3bSHONOAOGHLIX NPEAKOB TpY-
IUTbCS, — U3MEHMBIIHECS OKoJo 2,5 MJH. JieT Has3aj KJAHMaTHueckKie
YCJIOBHS. YMeHbLIEHHe KOJHYECTBA JIECOB 34CTABILIO JAPEBHHX 06e3bsiH
CNYCTHTLCSA C JepeBbeB Ha 3eMJII0. 3HAYHT, H B 3TOM BaxKHeiieM 3tanc
3BOJIIOLMH BHJHA posib CoJsHlla, KoJIeGaHHA aKTHBHOCTH KOTOPOrO, BIIAH-
MO, H MOPOJAHJIN pe3Koe H3MeHeHHe KJHMaTa.

OuyTHBLIMCh B HOBOH, HEOOGBIYHO CYpOBOH O6CTAHOBKE, HALUN Npej-
IUCCTBEHHHKH MOIVIH NIPOTHBONMOCTABHTb €l HJIH OTPOMHYIO (H3UYeCKYIo
cHay (THTaHTOMHTEKH), HJH XOPOLIO pPasBHTHI MO3r («yMeJblii YeJOBEeK»
JInku). INomumusasch o6lleMy XOLY SBOJIOLMH, €CTECTBEHHHIH OT6OP
npennoyes BTopoe. Tpyld u MOpOXKAeHHOE HM CO3HAHHE B THAMKOU 6Opb-
6e 3a cymecTBOBaHHe OKa3auuchb noGeputensamu. C TOR MOpHl MPOCACKH-
BAETCH MOYTH HeNpepbiBHAs HHTb, Belyllasi OT <«YMEJOr0 YeJOBeKas
(«xa6umica») JIMKH K «uesioBeKy PasyMHOMY», T.e. K HaM C BamH. JTv
npexje Bcero MHTEKAHTPON, <«06e3bsHOYENOBEK», MHBLIHH NpHUMEpHO
0,5 MuH. JeT Hasaf. 3a HUM BBepX MO 3BOIOLHOHHONH JECTHHLE HAYT
CHHaHTpON M refifenbOeprckuit yesnoseK. Eule Bblllle — HeaHIepTaJblb,
o6GnajaBline 4JIeHOpA3HesNbHOH peyblo M JKHBLIME rpynmaMu mo 50—
100 uesnoBek. OHH opeBaiwch B LIKYpHI, LIHPOKO MOJB3OBAHCh OFHEM,
y Hux (cyas mo morpe6ajbHbIM 06psifaM) BO3HHKJM MNepBHE 3a4aTKH
PEJIHTHH.

Ipumepro 50 000 sier Hasan Ha 3eMie NOSIBHJCH KDPOMaHbOHCKHMil
9eJI0BeK, BHEIIHe MOYTH He OTJHUMMBIH OT HaIlUHX COBpeMeHHHKoB. OH
NpHpyda] KUBOTHBIX, AeJiajl NepBble IIAarH B 06JacTH 3eMJIefesHs, 3Hat
roHYapHoe Jes0, yMeJ CBepJHTb, UIIH(OBATb. DTO GbJI «YeJIOBEK pasyM-
HBbIA» — CyLIeCTBO, CBOMMH KODHAIMH YXOHflllee B XHBOTHBLIH MHp, HO,
CyZAd 1O BCeMy, HMelolllee BeJMKoe Gynyliee.

O npOMCXOXIEHHH dYeoBeKa HANMCaHO MHOXECTBO KHHT'!, M HeT
Heo6XOJUMOCTH MOAPOGHO OCTAHABJMBATBLCA 3/eCh HAa 3TOH HHTepecHeii-
meii Teme. IToguepKHEM TOJIBKO [Ba BaXXHBIX OGCTOSTENBCTBA.

DBo/ouusl yesoBeKa noOAuMHsiercs npuHuMny J[lama. M na BerBn
«IpeBa 3BOJIOLUMH» NPOrpecC BbIpaxKaeTci B PasBHTHH LEHTPaJsbHOR
HepBHOA CHCTEMbl, YTO, B YaCTHOCTH, CKa3HBAeTCi B HENPEpLIBHOM pO-
cTe 06beMa roJIoBHOTO Mo3ra. ¥ aBCTpaJjionHTeKa oH 630K K 500 cm3,
y nurekaHrpona — go 900, y cunaHTpoma — okoso 1200, y HeaHgep-
tanabua — o 1400, y kpomanbonua — npumepHo 1600 cm?. Tlpoposmxaro-
wascs u 3ech «uedaszauusg» oueBHAHA.

He MeHee BaxHOe 06CTOATENHCTBO — MOCTOSIHHOE YCKOPEHHE 3BOJIO-
unoHHoro npouecca. OT mosiBJeHHs! MepBbIX MJEKOMIITAIOWIHMX A0 OTBeT-
BJIEHHS OT HHMX MPHUMaTOB mpoiuio npuMepHo 200 muH. JeT. Cnycra eute
0K0J10 20 MJH. JeT NOSBHAMCH aBcTpajonurekd. OT HHX OO MepBHIX NH-

t Hanpumep, «IIpoucxoxaenne uesoBeka» M. ®, Hecrypxa (M,
«Hayka», 1970).
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reKalTponoB HCTekJo okoso 1,5 muH. Jger. Ilepexod or nuTekanTpona
HeangepTajblly 3aHsJl BCEr0 HECKOJNBbKO COTeH ThicAd JeT. [Ipownio
euwe 200000 Jet, 1 Ha 3eMJie MOSIBHJICHA «4eJOBEK PasyMHBIH®,

Hano 3aMeTuTh, 4TO ONMHCaHHAas BHILle CXeMa MOsBJEHHs Yel0BeKa
XOTs M MPHU3HaeTcs GOJbIIMHCTBOM aHTPOMOJIOrOB, BCe Ke He SBJAETCS
obwenpunsitolr. Tak, u3BecTHuI coBeTckKHit yueHnit B. @. [lopunes
samuiajd, H He 6e3 ycnexa, HeOGBIAHYIO TOUKY 3peHHA, 49TO YeJOBEK
nosiuacs Ha 3emie Bcero Juwp 20—30 THC. Jer Hasah UYTo ke Ka-
caeTCsl HeaHAepTa/blieB, CHHAHTPONOB, «xabHincoB» JIMKM M JApyrux
cyuiects, TO, mo Muenuio B. @. [TopmneBa, 9T0 GbIH JHIIEHHBIE pasyma
JUBOTHBlE, 3aMOMHUBIIHE MPOGen MexAy OGe3bsiHaMH U 4eJOBEKOM '.

Kak 6u TaM uu 6H10, 6eCCnOpPHO OJHO — NOSIBJIEHHE YeJoBeKa Gbl-
JI0 He MPOCTO MosiBieHHe HOBoro Buaa. IIpousoiwes BesmiKHH KadyecTBEH-
HHA CKadoK B ucTOpHH 3eMJ/H. BO3HHK He mpOCTO ueJoBeK, a yeJoBeye-
CKOoe OGILIEeCTBO, MOJYHHAIOLEECH He TOJbKO OHOJIOrHYECKHM 3aKOHAM.

Hauanach yesnoseyeckas HCTOpHA, MOAYUHAOLIAACA 0COOBIM COLIHAJIbITHIM
3aKOHaM.

YenoBeuecTBO Kak reonoruMuyeckas cuna

B npountom 3emJsn poub 4esoBeKka Obla HuuTOXHA. HHoe 3HaueHue on
HMeeT CerofHs M GyaeT UMeTb 3aBTpa.

B 1957 r. 6bia ony6imkoBana paGora A. I1. Buicrposa «IIpomioe,
HacTosiuee, Gyayuiee yesoBeKa». B Heff, B 4aCTHOCTH, paccMaTpuBaeTcs
npo6JemMa JajbHefilllefi 5BOMIOUMH Yea0BeKa KaK GUOJNOrHYECKOro Buia.
ITo MHeHuIO psifa aHATOMOB, YeJOBeK DPOJIOJLKAET, XOTH M OYEHb Mej-
JIEHHO, n3MeHsATbCs. Baaronaps nporpeccupyomel nedasusaunu 06neM
H Macca Mo3ra HenpepHBHO YBEJHUHBAIOTCS, a BMECTHJIHIIE MO3ra — ye-
pen, mocreneHHo OKpyrasercs. OTMHpaOT 3y6H H MH3HHUH Ha HOrax,
CXHMAeTCs JIMUeBas 9acTh depena, YKOPaUHBaeTcss MO3BOHOYHHK. ¥uu-
THIBasg BCe 3TH TEHJCHIHH, HEKOTOPble aHATOMH MOJIAraloT, YTO uepe3
JeCATKH MHJNVIMOHOB JIeT YeJOBeK NMPEBPaTHTCH B TPEXNMajoro YpOAJH-
BOrO KapJMKa ¢ HENOMepPHO PAa3BHTHIM IIAPOOGPa3HBIM YepernoM.

Ceityac 060 BCeM 3TOM MOXHO BCIOMHHATb JHIIb KaK O Kypbese.
Ia n cam A. Il. BrictpoB moauepkuBaer, 4TO y 4eJIOBEKa NpPH OTCYT-
CTBHH 60pbObI 32 CYlECTBOBaHHE H eCTECTBEHHOTO OTGOpa HHKaKas
9BOJIOLMA HEBO3MOXIA, HO3TOMY BCe MOMLITKH AaHATOMOB BBHIACHUTD
HanpasJieHHe 3BOJIIOIHOHHOIO Pa3BHTHA COBPEMEHHOro uYeJOBeKa H Npef-
CKa3aTb OCOGEHHOCTH CTPOeHHMs OyAylLlX Joled COBepIUCHHO HeHayd4HBbI.

TpyaHO, OIHAKO, COrVIaCHTBCA C YTBEp:KAEHHEM, YTO AJS YeJoBexa

t Tlonpo6uee cm. B KHure B. @. ITopmneBa «O Hauane Yenoseye-
ckofi ucropuu» (M., «Hayka», 1974).
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«HHKaKas 3BOMIONHA HEBO3MOXKHa». Tpyn, oyesoBeuyuBUIHH O6C3bsIHY,
CTasl BaxHeHWMM (aKTopOM, ONpefefHBLIHM pa3BHTIIE, 3BOJIOLHIO 4Ye-
JIOBEYeCKOro obuiecTsa. Benb, KpoMe uieHopasfic/bHOl peun H cmoco6-
HOCTH K aGCTPAaKTHOMY MBILIJIEHHIO, 4e/OBeKa OTJHYAeT OT JKIBOTHBIX
NpOU3BOACTBO OpPyAHA TPyZa, T.€. TEXHHUKH B CaMOM OOlieM CMHC/E
3TOTO CJI0BA.

«Pa3BHTHe uyesoBeKa, ye10BeyeCKoro o6uiecTBa CBSI3aHO C COBep-
IIEHCTBOBAaHHEM €ro HCKYCCTBEHHBIX OPraHOB — OpyAHfl, CPeACTB TPyAa.
Yenomek pasBuBaeTcsl KaK COLHAaJbHOE CYILIECTBO 6e3 KODEHHOro H3me-
HeHHsi cBOefi 6HOJOrMYecKOM NMPHPOAH... FIMeHHO MOTOMY, 4TO pasBHTHE
yeJOBeKa BHIpaXKaeTCs NMPexJe BCero B U3MEHEHHH ero CONMaJIbHBIX Op-
raHoB — CPeACTB TPylda, OHO HE HMeeT eCTeCTBEHHBIX TPaHHu» l.

C 37T0fi TOUKHM 3DeHHS CJeRyeT MepeCMOTPETb M MeCCHMHCTHIECKHE
MPOTHO3H O Hel36exXHOCTH rHGesH JesOBEYECKOro pojla. Ye TOT ¢axT,
YTO C MOMOLLBIO TeXHHKH YeJOBEeUeCTBO Ha HAIUNX TIJa3aX BHILIO 3a
npenessl CBOefl NJIAHETH!, POXJaeT YBEPEHHOCTb B BEJHKOM KOCMHue-
CKOM GynyweM uesoBedecTBa. M 3Ta yBepeHHOCTb MOKOHTCS Ha MPOY-
HBIX OCHOBaX.

C mosiBNeHHeM uesOBeKa 3BOJIOUUSA DPACTHTENLHOTO H MKUBOTHOTO
MHpa, pasyMeeTcs, He npekpathiacs. Ho OTHEHIHe He OHa 3ajaeT TOH
B HCTOPHH 3eMaH. Pa3BuTHe NpOM3BOAUTENBHBIX CHJ CTaJO ABHXKYLUei
CHJIOH mporpecca 4eslOBeYeCKOro OGLIECTBA, a TeXHHYECKOe MOTYIIeCTBO
COBPEMEHHOrO Ye/I0BEYeCTBa HaCTOJIBKO BEJMKO, YTO OHO, 4eJIoBeYecTBO,
yxKe cerogHs (He roBops o GyAylleM) NMpPeBPaTHJIOCh B MOILHYIO TeoJjo-
rHuecKyto cuay. Baaromaps TexHHKe HesTeNbHOCTb ueslOBeKa npuoGpesa
naaHeTapHbl pasmax, M Oyayuiee Bcelt 3eMJH, a He TOJBKO ee Op-
raHu4ecKoro MHpa, 3aBHCHT OT JaJbHefillero Xxojia YeJOBEYeCKOH HC-
TOPHH.

CerogHst HeT HH OXHOrO KOHTHHEHTa, rie Gbl He XHJI M He Tpy-
aunacs yenoek. Jlaxe B AHTapKTHIe, Ha CypoBeflllleM H3 MAaTEpPHKOB,
pa6oTalOT NOCTOSIHHbIE HayyHble CTAHUHH — NEPBHIA NMPH3HAK Hayaslue-
rocsi Ha HalMX TJas3ax 3acejeHHs AHTapKTuAbl. MOpCKHe H OKeaHCKHe
npocTops 60po3aAT GecUHCJNeHHBle Cyla, B aTMOCdepe JeTalT camoJe-
TH, BepTOJIeTsl, pakeThl. UemoBek cTan Ha 3eMse INOYTH Be3NeCyLINM.
A TaM, rae ecTh YesqOBeK, NPHCYTCTBYeT H TeXHHKA.

Yenosek 3aMeTHO H3MEHHJ O6AMK CBOedl MmJaHeThl. OH MOKPHLI ee
NOBEPXHOCTb TOPONAMH H XPYTHMH NOCEJNEHHSIMH, TYCTOH CeTBIO JKeJje3-
HBIX M ILIOCCEAHBIX AOPOr, MPOPHIN KaHaJbl, CO3ZaJd HCKYCCTBEHHHE BO-
NOXpaHHAMINA U 3eJleHble HacaX{HAeHHs, 3acesa noJas. Kopowe rosops,
BO3HHKJH HeGblBaJble NpexIe HCKYCCTBEHHble Janawadrtel. M xors B
rino6aIbHOM MacmitaGe 06JHK 3eMJM mOKa NOYTH He H3MeHHWJCH, 3T0

{ OCHOBH MapKCHCTCKO-JeHHHCKOH ¢uiaocopun. M. Ioautuszar,
1973, c. 240.
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TOJIBKO «MOKa». Bce rOBOPHT O TOM, YTO UE€NOBCK CNOCOOEH paluKc
peo6pa3oBaTh CBOIO NiaHery!.

Jlns KOcMOHaBTa, paccMaTpuBaiouiero ¢ JIyHsl B MOLIHBIH Te.decKol
3eMHYIO NOBEPXHOCTb, KPYNHblE FOPOAA H NMPOMbILLJIEHHble LEHTPbI NMOKa-
3amuch Obl yeM-TO BPOJE CKOIVIEHHH TFHIaHTCKHX KDHCTaJlJIOB, ByaJsHpYy-
eMBIX HCKycCTBeHHOHR AbIMKOA. OGpaTH/u Gbl Ha ceGf BHHMaHHE HCKYC-
CTBEHHOCTb ()OPM M OYEPTAHHA HEKOTOPHIX KaHaJOB, BONOXPaHHMJHLL,
3e/ieHblX HacaxJeHudl, UTo Kacaercs eJse3HbIX 1 IIOCCEAHBIX AOPOT, TO
¢ JIyHol OHH BpPSA JI Pa3aHYUMEl  (MpH COBPEMEHHBIX ONTHYEeCKHX
cpencrBax). Tak uTo B 1e0M Hallla NJlaHeTa HMeeT NOKa BMOJIHE ecTe-
CTBEHHBIl BHJ, YTO H MOATBEPKIAIOT JeTaBluHe BGIH3H 3eMJH KOCMO-
HaBTH. Ho 3T0 — B3riisig ¢ «mtHubero moJera». C Hauled ke <«HaseM-
HOM» TOYKH 3PeHHS YKe CeroJHsf TeXHHYeCKas JeATe/NbHOCTb YeJOBeK1
npHoGpesia MOHCTHHE NJaHeTapHble MacwTaGel. Heckoabko npumepos
JOJIXKHBEl NOATBEPAUTDL ITOT TE3HC.

Mo nanubiM akag, A. E. ®epcmaHa, yesoBeyecTBO yiKe H3BJEKJIO 113
3emin He MeHee 50 MJpA. T yriepoxa, 2 MJApA T Kene3a, 20 MJH. T
mend, 20 Teic. T 30s10Ta. TeM caMbiM HayaJlach MCKYCCTBEHHas MHrpauia
XHMHYECKHX 9JIeMEeHTOB, JTOT <«BHXPb», CO3[aBaeMblil KH3HBIO, CTAHO-
BHTC5l BCe CHJIbHee W CHJIbHee.

JInwe 3a nocienxne 100 et npOMBbILLJIEHHBIE NMPeANPHATHA BHIGPO-
cHlin B aTMOocdepy okoJio 360 MapA. T yriekucaoro rasa. Huome exeroa-
HO CXHraercs 2,5 MJpa. T Kamenuoro yras, 1,5 mapa. T meptn (napany
C IPYrHMMH TOPIOYMMH MaTepHasaMHu). JTO O3HAauaeT, YTO KaxKAblA roa
B 3eMHYI0 aTMmocdepy moGasasiercs 8—I10 MJApA. T YrJIEKHCAOTHL

3arpssHseT BO3AYX HE TOJBKO YIJEKHCABIA ras3, HO H [POH3BOA-
CTBEHHAs Mbl/b, XOPOLIO 3HAKOMAas KAXAOMY KHMTENI0 KPYMHOro ropopa.
Tak, Ha TeppuTOpHIO BenHKOGpPHUTaHHM  eXerofHO  OcaXJaeTcs
4,5 mapa. T neu ¥ B Holo-Flopke Ha KaXXaylo KBaApaTHYIO MHJIO exe-
Mecs4yHO Bhinafaer 112 T caxH.

Ha 3emae umeerca Gosee 1000 MCKycCTBEHHHIX BOJOEMOB, obuied
maomwazeo okono 500 000 kM2, yto cocraBaser /s o6leir naowIanU
ecTecTBeHHbIX o3ep. TeM He MeHee npo6JeMa NOJyuYeHHs NPECHOA BOAH
AAA NHTbS M TNPOMBILNIEHHBIX LeJefl MPOJOJKAaeT OCTAaBaThCsi OUYEHb
OCTPOR.

YenoBeK cO3faJ HOBHE TrOpHble MOPOAH. TaKOBH, HanpHMep, mpo-
MbILJIEHHBIE HIJaKH, KOTOpble HakanauBaloTcs B 10 pa3 GwicTpee, ueM
0Ca¥Jal0TCS BO BCeX OKeaHaX H3BeCTKOBble Wbl Jlpyras MCKycCTBeH-
Hasg T1OpOJia — LEMEHT — eKEeroAHO BbIpabaThiBaeTcsi B KOJHYECTBe
250 maH. T. TTOSIBHJIHCh M HOBBle XMMHUYECKHE 3JIEMEHTH, OTPOMHOE MHO-
KEeCTBO HOBBIX MHHepaJsoB (CHJIMKATHBLIX, KepamHueckux). UesoBek co3-

t [Moapo6uee cM. B Kuure A. B. Cupopenko «YedoBek. Texumka.
demasa» (M., «Henpa», 1967).
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JlaeT MCKYCCTBEGHHLIE aJMasbl, KBapl, cmony. CHHTeTHKAa 3al0JHseT He
TonbKO pbiHOK. OHa CTaja MOCTOAHHBIM, PACTYILIM B MPOLEHTHOM OT-
HOUICHHH NMPOJLYKTOM TEeXHHKII.

U eine oaun npumep. Brarogaps passuTnio TeseBHAeHHs H Pajuo-
cBA3K 3eMJis mpeBpaTHJaach Bo BTOpoe (moche CosHua) «cseru.io» Cox-
HEUYHOM CHCTeMbl — «PajIHOCBETH/0». AHTEHHB GeCUHC/ENHBIX nepemar-
YMKOB 4aCTb PAJHOBOJIH M3Jy4alOT B KOCMOC, H 3TO CO3MdeT MNJaHeTap-
Hbllf 3¢deKT, B MHJIHOHB pa3 NpPeBHIIAIOWHA eCcTeCTBEHHOE paiHOi3-
Jyyenne Benepsl uian Mepkypus.

«Konew BTOpOro Thicauenerus, — numer uwi-kopp. AH CCCP
B. A. KoBaa !, — 3aBepliaercs ri06ajibHEIM BO3JEHCTBHEM UYeJOBeKa Ha
CTPYKTYpY H dyHKUHH GHocdepsl. Pa3pesiH Mu¢p o GeCKOHEUHOCTH H He-
HCUEpraeMoCTH pecypcoB 6Hocdepsl — BOAHBIX, GHOJIOTHUECKHX, MHUile-
paabHbIXx B ap. Ha moGoM yuacTke cymim WM BOJOEMa MOKHO BCTpe-
THTb «CJeJpl yesnoBeyecTBa». HapylleHuit «paBHoBecHsi» B NPHPOJe TaK
MHOro, YTo JIOQH BCe Yalle 3aAyMBIBAIOTCA Hajg MNPoGJIeMOfi «uesoBeK
u 6nocdepas. MowHass i pa3BeTBJEHHAsA WHAYCTPUS, NOrJOWIasl H ne-
pepabaTbiBasi MHOTO CHIPbsl, BCe CliJIbHee 3arpssHsieT NJaHeTy, pa3Mepn
KOTOPO#H KOHeyHbl. 3HayeHHe OGpaTHBIX CBsi3ef BO3PaCTaeT, YeJOBEYeCT-
BO yKe HCNBITHIBaeT Ha cebe «OTBeTHBIN yjaap» 3arpsisHeHHoH M 6io-
cdepsl... Unesno npobieM oblieyes oBeYeCKOro H MJaHETApHOrO 3HaueHns
pe3Ko HapacraeT, a MHOrHe «moGenbl» YesOBeKa Haj NMPHPOJOH HYXKA3-
I0Tcsi B nepecMorpe». Takoifi mepecMOTp [O/MKEH HayaTbCHi, OYEBHAHO,
€ TEOpeTHYeCKOro OCMHICJEHHS mpolucxoAswero. Hamo npexne Bcero
MOHATb, MO KAaKHM 3aKOHaM B3aHMOJEHCTBYIOT YeJOBEeK H MpHpoxa, a
NO3HaB 3TH 3aKOHBI, HCNOJB30BaTh HX Ha 6Jaro yeJoOBeKa.

IpencraBbTe ceGe Tenepp HeOGLIYHBLIA (GHIBM, Ha KOTOPOM 3aCHATA
ucropust Hamed miaaHers. ITycThb NMPOROIKHUTENLHOCTH 3TOH, BO MHOTOM
noKa eule <«TeMHOfi» HCTOPHH pPaBHa MNPOJOIKHTENbHOCTH OGBIIHOrO
¢uapma — 1 yac 20 munyT. Ilpn TakoM cokpaineHHH BpeMeH CeKyHAa
¢uJabMa paBHO3HAYHA MHJNVIHOHY JieT XH3HH 3eman. Uto Mbl yBUANM Ha
akpane? IlepBble HeCKOMbKO MHHYT M3 YACTHI MPOTOMJIAHeTHOro obnaxa
(a Moxer 6BITb, KaK-HHGYAb MHaue?) MOCTENEHHO BO3HHKACT MOJOAH,
TOJIbKO uTo popuBmascs 3emJus. OHa COBCceM Hemoxoxa Ha COBpeMeH-
HHl 3eMHOfi mWap, ¥ nociaeayoune 40 mMunyt ¢uabma (apxefickas apal)
YALYT Ha BO3HHKHOBEHHe NMEPBHUHBIX MAaTEPUKOB H OKEAHOB, a TaKke Ha
¢dopmupoBanne atTMochepsl

JKusHb NMOSIBHTCA yKe B NepBble mojyaca ¢uabMa, HO OHa BPAA JH
OOpaTHT Ha ceGs BHHMaHHe 3pHTeJf, TaK KaK A0 KOHlaA apxes ee ¢op-
Mbl MPUMHTHBHBI (GakTepHil 1I ApYyrie NpocTefiliie OpPraHH3Mbl) H Mac-
mTabsl He ryo6ajbHBL. 3aTO BO BTOPOH MOJIOBHHE NPOTEPO30s, KOTOpas
3aliMeT BHMMaHHe 3pHTe/l B TeYeHHe NpPHMepHO 17 MHHYT, pacTUTENb-

! Kospa B. A. Buocdepa n ee pecypcsl. M., «Hayka», 1971, c. 5.
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HOCTb NMPOHHKIIET Ha nobepexkbst NPEeBHHX Mopei M OKeaHOB, a Ha cylue
NOfABATCA BCE THIIbI MHOTOKJETOYHBIX, 32 MCKJIOUYEHHEM [O3BOHOUHBIX.

Bech ¢aHepo3oit (T.e. najeosoiickas, Me3030fickas U KaitHO30lHcKast
3pbi) cocTaBHT ¢uHaa ¢uipMa. OH npoMenbKHET TNepef 3pHTesNeM 3a
10 MHHYT, HO 32 3TO BpeMs KH3lib B3PHIBOOGPA3HO 3aNOJHHT BCe BHEMI-
HHe 060sI04KH 3eMJ M JAcT CBOH BbICLINE uBeT — yesoBeyecTBo. HMeH-
HO B 3TOM 3MHJOre BHEWHHHE 06JHMK 3eMJM NOCTENEeHHO NPHMET COBpe-
MeHHble oyepraHHs. FI3MeHssicb B pa3Mepax M OYepPTaHHAX, pacKabl-
Basch W Apo6sAch, MJaBast MO acTeHocdepe, MaTePHKH, HAaKOHell, CTAHYT
noip)ggumu Ha TO, YTO H306paKeHO Ha rjo6ycax.

B 3TOM cTpeMHTEeNbHOM KaJsiellOCKONe BpeMeH JIerKO YMyCTHTb MO-
fiBJIeHHe YesJoBeKa H ero HeJOJTyl0 HCTOPHIO — Belb OHa 3aHMeT BCero
2 cekyHup! M yxe coBceM He3aMeTHOH MOJIHHEHOCHO MPOMEJbKHET 3a
1/200 mos0 CeKyHABI BCST HCTOpHsS 3eMHO# uuBHansauuu. Ho Kak pas
nocJefHHEe MTHOBEHHs (HIbMa — caMble BaxKHble B HcTopun 3emuu. Ha
3emie nosBuics PasyM, cnocoGHBi He TONLKO NMO3HATh, HO M Ilepeje-
JaTh OKPYXaIoOLyl0 ero MpHPONy. 3eMHasi LHBHJIM3alus YXKe BHILLIA
Ha mpocTopbl KocMoca. OHa OCMBICJHBAET HbIHE CBOE IOJIOXKEHHE H CBOIO
poab B Mupospaunu. OnHako /s mepeleske 3eMJH H OCBOEHHSI KOCMO-
ca YesIoBeKY HYXHbl BellecTBO M 3Heprus. Mx mact 3emus, ee Heapa.

Ilo yuenyio Benukoro pycckoro ucciepoBatenss B. M. Bepuanckoro
3eMst mepexkHBaeT HBIHE 0COOyl0 ¢a3y pasBHTHH — ee GHocdepa no-
cTenedHo nepexonuT B Hoocdepy, coepy Pasyma. Henpepusno pacrer
NoTOK HH(pOpMauuH, oboramalieil yesoBeyeckoe no3HanHe. TexHHUeCKHe
cpelCcTBAa KOMMYHHKAUMH CIIaYHBAlOT yesoBeuecTBO. JlesitesbHOCTH ue-
JI0BéUeCTBA NPHOGPeNna MUIaHETapHHE MacliTabhl M CcTaja [OHCTHHe reo-
JIOTHYeCKOll CHJIOH, Mepefle/biBatoLledl IJIaHeTY.

OnHa M3 caMbIX aKkTya/bHHX 3aad— cHejaTh TaK, YTOOH 3Ta cH-
Ja HanpasgsJack Pa3yMoM, a He XMIIHHYECKHMH, NOTPEGUTEBLCKHMY
HHCTHHKTaMH yesloBeka. He 6esmymuoe «nokopenne Ilpupomwl», a co-
IPYXeCcTBO C Hel, IPH KOTOPOM 3KCIJIyaTalHs BellleCTBa 3eMJH He NpH-
BelleT K ee OCKYAHeHHIO — BOT leJb, AOCTOHHAS YEJOBEYECKOH LHBHJIH-
sauuu. [To y6exnennio B. M. Bepuaackoro B paMkax Hoocdepu Hacryn-
JIeHHe TaKOTo PaBHOBeCHs HeH36eXKHO.



OTKYAAA B34NACH
3EMNA

Mpoucxoxpenne 3emnu, Ha KO-
TOPOM Mbl XuBeM u paboraem,—
OAMH M3 TeX BOMPOCOB, KOTOPLIe
He MOryT He WHTepecoBaTb nto-
nen. IOTO OAMH M3  KOPEHHbIX
BONPOCOB HAY4YHOr0 MWPOBO3-
3penuns. BuiscHeHue npowmcxox-
neHus 3emnu Heobxopumo ans
HayyHOro MOHWMMAaHWA BCeH ee
AanNbHEeWWeEN MCTOPMM U 3IBONIO-
umm,

O. 1O. Wmugr

ConHeuHas cHcTeMma

3eMJast — He H30JHPOBaHHOe KocMmiyeckoe Teso. OHa BXOIHT B cOCTaB
CouiHeyHOl cHcTeMBl, KoTopylo o6pasyior Cosnue u oGpalnaroiiiecs BO-
KpYr Hero KocMuueckHe Tesna. [TonaTh mpoucxoxkieHHe Hallefi niaHeThbl
HeBO3MOXHO, ec/ll He yUYHTbIBaThb (pH3HYecKHe H MeXaHHYeCKHe CBOHCTBaA
Couseunoit cucreMbl. Bo3MOXHO, 4yTO H 3TOro HeZOCTAaTOYHO, H MPOLECC
BO3HHKHOBellisi 3eMJH MOxeT GObiTb BNOJHE OCMBIC/JEH JHIIb B TeCHOMH
CBSI3H C 3BOJIIOLMRH 3Be3[, 3Be3[HBIX CHCTeM H Ja)e Bceil HabJionaeMoit
HaMd yactH Bcenennoit. Kak 66l Tam Hi 6bi10, OGiee 3HAaKOMCTBO
¢ coBpeMeHHO#i CoJneyHOM cHCTeMOHl eCTh MepBBIi W HeH3OeXHblif war
B MO3HAHUU ee NPOHCXOKAEH!.

HsBectHbiMH B Halue BpeMs ujeHamu CosHeYHOH CHCTeMBl SBJISIOT-
csi: eBATh GOJbIUMX NJIaHET, CIYTHHKH mJaHeT (34), MHOMXeCTBO MaJiblxX
nnader (ceiie 1600), GecuHc/iieHHble KOMeETbI, METEOPHTHI H MeTeop-
Hble Teja, a TakXe MeJbyailide 4acTHLbl TBepAOro BellecTBa M BechbMa
paspexeHHble Trasbl, HaXoAsllHecs B  MeXIJIaHeTHOM  IIPOCTpPaH-
cTBe.

Bce 6osbune naaneThl ABHXKYTCS BOKpyr CoJHUA NOYTH B OMXHOI
NJIOCKOCTH U B OXHOM HanpaBJennu (puc. 25). Hano, npaBaa, 3ameTHTb,
YTO MJIOCKOCTb Op6uTHI [1/lyTOHa HaK/JOHeHa K NMJOCKOCTH 3eMHOil OpGH-
THl 107 3HAYUTeJbHHIM yrioM (17°). B nopsake ymanennoctu ot Coumi-
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na 3a 6mpkaiwes x CoaHuy naanetoit MepkypueM cielyeT Benepa,
sareM 3emas, Mapc, IOnurep, Catyph, Ypan, Hentyn u Ilayron.
Mepkypuii, Benepa, 3ems1 # Mapc cpaBHITC/AbHO HeJasleKH OT
CoJHUa H HeBeaHkH 110 pa3mepaMm. Onu 06pa3yloT Ipymny mJaHeT 3eM-
Horo tuna. IOnutep, CatypH, Ypaw u Hentyn orpomun (lOnurtep, Ha-
npuMep, Goabuie 3eman no o6bvemy B 1300 pa3), mosToMy HocAT HasBa-
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Puc, 25
Op6utel Gonbumx nnaxer

HHe muaHer-rirantoB. Yrto Kacaerca mioxo nsyuedHoro Ilayroma, To0,
BO3MOXHO, YTO OH MpPHHALJEKHT K IJaHeTaM 3eMHOrO THNa.

[TockosbKy nJIaHEeTHl HaXOIATCH Ha pasHbix paccrosHusax or Coumi-
L4, NPOLOJ/IKHTEJNBHOCTH HX «TOJa» H CKOPOCTH OPGHTAJbHOIrO ABHIKEIIHS
HeoauHakoBb. HeoquHakoBa H MPOJOJ/IKHTENBHOCTh CYTOK Ha IJaHeTaX,
PasJIHYHBl JHAMETPHl MJIaHET, HX MAacChHl H MJIOTHOCTb, a CJeLOBaTEeJbHO,
¢hu3HYeCKOe COCTOSIHHE, B TOM YHCJe COCTaB H IJIOTHOCTb MJIaHETHbIX
atMocdep, cTpoeHHe HX NMOBePXHOCTeH H HEAp.

Haule npeaBapuTe/bHOE 3HAKOMCTBO C MJIaHeTaMH GyJdeT KPaTKHM.

Mepkypu il —HauMeHbllIass H3 [NeBATH rJaBHBIX nJjaHer. ITome-
peuHHk Mepkypus cocraBaser 0,38 nmamerpa 3eM/H, a no Macce 3Ta
niaHera noytd B 17 pas ycrynaer 3emHoMy mapy. HemaBHO BOKpyr
Mepkypusi o6HapyXeHa OYeHb pa3pekeHHas artMocdepa, cocrosiasi,
NO-BHAHMOMY, B OCHOBHOM H3 TreJIHs.

Ilepuon o6pamennss Mepkypusi Bokpyr CoJHua paBeH 88 seMmuuiv
CyTKaM, a BOKpyr ocH — 58 cytkaM. BJsmsocts Mepkypus k CouHuy
pa3peXeHHOCTb ero aTMoc(epbl CO3Jal0T pe3KHe TeMIepaTypHbE KOHT-
pactel. Ha cropone Mepkypusi, o6paiienHoii k CoJsiHLy, TemmepaTypa
+510°C, T.e. Bbille TOH, MPH KOTOPO# mJ/aBHTCS cBuHel. Ha Hounoit
nosoBHHe MepKypHSl TOCHOACTBYeT XecTokuit xonox (—185°C).

Benepa mo pasMepam u Macce Gau3ka K 3eMJe. BeHepy okpy-
¥aeT mJoTHas aTtmoctepa H3 yriekucsaoro rasa (97 %) c¢ mnpuMechio
asota (2 %), KuC/I0pOJa, BOASIHBIX NapoB H APYyrux rasos. ITocTosHuBbI
00Js1auHBlii nekpos Benepbl MOJNHOCTBIO CKPBIBaeT OT 3eMHBIX HabJaona-
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Teqcit nosepXxHocTh nuaHetsl. Ilpuposa o6Gnaxos Bewepul moxa HescHa,
B03M03KHO, YTO OHH COCTOST H3 JeASHBIX KPHCTAJJNOB HJH (HEIaBHO BH-
CKa3alia H TaKas ruIoTe3a) u3 KameJeK CepHOil KHCAOTH. I[IpoaonkH-
TEJbHOCTb CYTOK Ha BeHepe 6iH3Ka K 24 3eMHBIM CyTKaM, npHYeM
BpaulaeTcsi BeHepa B CTOPOHY, MPOTHBONOJIOXKHYIO BpAUIEHIIO OCTaJb-
HBIX nmaaHeT. Ha nosepxuoctu Bewepn Temmepartypa Gauska k -+500 °C,
a naBaeHne oxkoqo 10 MIla. ¥ BeHepnl, Kak # y MepKypus, COYTHHKU
He O6GHapyIKeHbl.

Mapc wenbme 3eMin B IonepeyHHKe B [Ba pasa, mo Macce Moy-
Td B 10 pa3. Kak u 3emas, Mapc Bpamiaercs BOKPyr cBoeif OCH, IpH-
YeM NPOMOJ/IKHTEJIbHOCTh MapCOBHX H 3eMHBIX CYTOK MOYTH ONHHAKOBA.
Ha Mapce, ochb BpalleHWs KOTOPOrO HAaK/JOHeHA K IJIOCKOCTH OpPGHTLI
nox yraom 65° (y 3eman — 66,5°), Kak M Ha 3eMJle, MepHOAHYECKH CMe-
HAIOTCS BpeMeHa rofia. CMeHa BpeMeH roja CONDOBOXKJAAeTCSl 3aMeTHHI-
MH H3MeHeHHSIMH [OBEPXHOCTH IJaHeTh. Y mnouocoB Mapca HaGmmona-
10TCs Gesible NATHA, Ha3biBaeMble «NOJSAPHBIMU LIankaMu». [Toqo6HO cHe-
roBoMy NOKPOBY Ha 3eMHOHl NOBepXHOCTH OHH yMeHbILIAIOTCH JIETOM B
HOaHHOM nojylwlapud Mapca H yBesJHYHMBAIOTCS 3HMOI. YCTaHOBJEHO, 4TO
nosspHbie WankH Mapca coCTOAT H3 JbfAa, HHes I, MO-BHIHMOMY, 4a-
CTHYHO H3 3aMep3liefl yrJIeKHCJIOTHI.

Mapc okyTaH BeCbMa paspexeHHOH aTMoctepoil, B KOTOpO#l collep-
®utes no 95 % yraekucaoro rasa ¢ mpuMechio azoTra, aproHa, BOASHBIX
napoB, KHCJOpPOXA, BO3MOXHO, Apyrux rasoB. OG.naka B MapcHaHCKO#R
aTMoc¢epe COCTOSIT, CKopee BCero, M3 JeAsHBIX KpucCTa/IHkoB. Yacro
Ha6mo1a0Tcs GesoBaThle TYMaHbl H XKeJaTOBaThie IblieBble GypH.

Mapc uMeeT ABa KpOLIEYHBIX CIYTHHKA HelpaBHJbBHOH OCKOJOYHOM
tdopmbl — Poboc u Heiimoc. HanGoabumnii monepeynnk Poboca 30 km,
Heiimoca — 15 kM. Kaxnaeie 15—17 ser Mapc HauGosee 6/H3KO MOIXO-
OuT K 3emsie (Ha paccrosiHHe OKOJIO 55 MJH. KM), H B IIepHOIBI TaKuX
«BeJIHKHX NPOTHBOCTOSTHHII» H3yyaTbh ero HauGoJsee yao6Ho. Banxaiiuiee
«BeJIHKOe NpoTHBOCTOsIHHEe» Mapca Hactymut B 1986 r., Torma Kak
OGbIuHbie «DSIOBbIE» NMPOTHBOCTOSHHS NOBTOPSAIOTCS Yepe3 KaXKable ABa
roza.

IOnutep u CaTypH—caMble Gosblve mnuaHeTel CosIHeYHOM
cdcremnt (puc. 26). Ha momo 3tux aByx naaHer mpuxozutest 92 % mac-
Cbl BCeX NJaHeT, BMecTe B3fThIX., COCTOAT OHH, CYAsl 1O TeOpPeTHYECKHM
pacyeraMm, Kak u YpaH u HentyH, B ocHoBHOM (g0 70 % mo mac-
ce) u3 BOJOPOAA H ero CoeluHeHHH C yriepogom (MeraH) H asoTom
(aMMuaK), a Takxke remus (mo mocjaefHHM JXaHHBIM, atMmocdepa IOmu-
Tepa cocTOHT Ha 36 Y% u3 remus). I[To csoeil mpHpone nJaHeTH-THTAHTH,
nmoxkaJayit, Gosblile HAalOMHHAIOT 3Be3AHl, YeM NJIAHETH 3CMHOrO THIIA.

B armocdepax NaHeT-riiraHTOB NPH [OCNOACTBYIOLIHX TaM HH3KHX
TeMIlepaTypax MeTaH H aMMHaK o6Gpa3ylOT OrpoMHble IVIOTHblE 0G6.1ad-
nble csou, HaGmoxaeMble B BHAe mosoc. Biaromaps Geictpomy Bpaiue-
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HIIO BOKDYT CBOHX Ocefi (CyTKH TaM MMEIOT RpOROJKHTeAbHocTh oT 10
0 16 4acoB) nJaHers-rHF2HTHI HMEIOT 3HAYHTE/bHOE HOJIAPHOE CXKAaTHE.

[aanera CaTypH OKpyXeHa TOHKHM KOJBLUOM, BHYTpeHEHii Kpai
KOTOPOro, BO3MOX(HO, cOnpHKacaercs ¢ aTMocdepoir. [lpu TosuuHC
KoJbla OKomo 15—20 KM ero wupnia Gauska x 50 000 kM. B pa3suble
roAH B 3aBHCHMOCTH OT B3aHMHoro pacmonoxeHus 3emaum n CatypHa

Kpau Coanya

Ypan ‘
Henmyn’

3eman ©

® Benepa
o Mapc
e fIrymon
o Meprypud

Puc. 26
CpasHuTenbHble pasmepsl ConHua u nnaHer

BHJ ero KoJblla MeHseTcs. B Te romml, korga xoabno Carypna oGpatte-
HO K 3eMJle CBOUM pe6poM, ero MOXHO Ha6/MIOAaThb TOJNBKO B CaMhe
MolHbie Tesieckonsl. Kosbio CaTypHa, TOuHee KoJbLa COCTOAT H3 MHO-
KeCcTBa NOKPHITHIX JIbAOM TBepHbIX YacTHI, KaxjAas U3 KOTOpHIX o6pa-
maercs Bokpyr CaTypHa BmoOJHe caMmocrosTesshHo. B koabnax Carypna
€CTb TeMHbIE NPOMEXKYTKH — <LIeJH», Pas3le/sioliiHe ero Ha MHOrO KOH-
LHeHTPHYECKHX KOJell.

Bce nJaHeTH-THraHTHL HMelOT COyTHHKOB. ¥ IOmuTepa u3BecTHO
15 cnyruukos, y Carypua — 17, y ¥Ypana — 5, y Hentysa — 2. Hekoro-
pbié M3 3THX JIyH IIO CBOHM pa3MepaM CpaBHHMBEI ¢ JIyHOH H/u paxe
HeCKOJIbKO NpPEeBHIIIAIT ee.

Haun6onee kpynubie us cnytaukos miawer (Fanumen, Mo, Turan
¥ IpyrHe) HMeIOT BOKDYr ceGsi paspexeHHHe arMocdeps. MeHbluHe
CNyTHHKH (paBHble HJH ycTynaiowne JIyHe mo pa3mepaM H Macce) Ji-
weHsl ux. OG6uLiee YHCIO COYTHHKOB 44.

CHCTeMBl CIYTHUKOB IIaHET-THTaHTOB MOX0xH Ha CoJHeuHyio CH-
cremy B MuHHaTiope. OcoGeHHO GOJbIIOE CXOACTBO, KaK MOKa3aJ# pac-
4eThl coBeTckOro actpoHoma C. C. FaM6ypra, nMeer chHCTeMa CIYTHHKOB
IOnurepa, KoTopas reoMerpuuecku nopo6ua CoJsneunoii cucreMme. [Ipoiic-
XO0XJAeHHe CHCTeM CNyTHHKOB, BOOGILE roBOpS, MOAOGHO IPOHCXOXIeHHIO
N/IAHETHBIX CHCTEM, XOTH HEKOTOpHEe CHYTHHKH, BO3MOXHO, KOrga-To
NpeACTaBJANH COG0H CaMOCTOSITeJIbHbIE Tesla H GBI JIHLIL OO3XKe <«MOfi-
MaHB» TArOTeHHEeM NJaHeT OpH GJH3KOM K HHM IIPOXOXJAEHHH.

IIanyTon mo Macce W pasMepaM MOYTH BISITEPO MeHblie 3eMJH,
a cyTkn Ha Ilnytone B 6,4 pasa nmpojo/mkuTenbHee 3eMHHX. Temmepa-
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Typa Ha NMOBePXHOCTH 3TOH AaJiekofi mJaHeTsl Tak Hu3xa (Huxe —220 °C),
9TO GOJIBIUMHCTBO Ta3oB NpH 3TOM HROJKHO mepefiTH B TBepAOE HMIH
WUAKOE COCTOSHHE, NMOITOMY Bpsif Ju IlayToH okpyxeH armocdepoi.
Ha paccrosuuu okoso 17 000 kM Bokpyr Ilayrtona oGpautaercs CmyTHHK
paauycom 650 kxm.

Huorpa na ne6ocsoge mOsBJAIOTCA CTPaHHHE CBeTHJa. BHelne oHn
MOXOXH Ha TyYMaHHY!O, PacIJ/IbIBYaTyIO 3Be3Xy, OT KOTOPOH OTXOAHT
OJHH HJIM HECKOJIbKO C/IaGOCBEeTSILHXCA NMPO3PAauHBIX «XBocToB». Eme B
JpeBHOCTH 3TH CBETHJa NOJYIMJIH HauMeHOBaHHe KomeT. B mepeBoge
C JpeBHerpeuecKoro CAOBO «KOMETa» O3HAYaeT «KOCMaTas 3Be3fa».

Boabime u sipkae KOMeTH, ofpamiaioliae Ha ce6s BHAMaHHe BCHKO-
ro, KTO B3TJIAHET Ha 3Be3qHOe He6O, CpaBHHTeJbHO peAKH. B cpeaHeM
HX yjaeTcs HaGmOAaTh, KaK MOKa3wBaeT CTaTHCTHKA, OJHH pa3 B JecCd-
TuietHe. UTo 3Ke KacaeTcsl cIaGHX MO SIPKOCTH H HeGOJBLUIMX MO BHIH-
MBIM pasMepaM KOMeT, TO HX OdeHb MHoro. He mpoxomut roga, 4to6Ht
aCTPOHOMH He OTKDBHIJM Ha HeGe HECKOJNbKO TaKHX <«Te/IeCKOMHUeCKHX»
KOMeT.

Ilo-BupnMoMy, BCe KoMeTHl sBJAsIOTCA wieHaMu CoJiHeyHO#t CHCTe-
mbl. ITogoGHo naaHeraM, oHm oGpautaiorca Bokpyr Coanma. OnHako B
OTJIHYHE OT OPOGHT mJaHeT OPOHTHL KOMET HPeACTaBAAOT coGoft yaile
BCEro O4eHb CHJBLHO BHITTHYTHE 3JUIHICH, B OXHOM H3 (OKYCOB KOTOPHIX
Haxoaurca Cosntie. B cBA3m ¢ 3THM paccrosnHHe komeT oT CoJHua H3-
MeHseTcA B BeCbMa LIHPOKHX npefenax. [lepurennii! opGHT HEKOTOPHIX
KOMeT HaXOIMTCA O4YeHb GJu3Ko oT moBepxHocTH CoJHHa, Torza Kak
ux adesuu — 3a npegesamu op6utsl Hentyna.

Korpa xomera mposietaer Bpaseke or CoJHNa, ee MOXHO Ha6Jio-
JIaTh TOJNBKO B TeAECKON. B 3TOT mepHOX KOMeTa BBITJIAAUT KpOLIEYHBIM
pa3Ma3aHHHM TYMaHHHM NATHHIIKOM, B LEHTPe KOTOPOTO 3aMeTHO
3Be34000pa3Hoe CryllleHHe, Ha3bBaeMoe BUIuMHM AApowm. C npu-
GinikeHueM KoMeTH K COMIHIY ee SPKOCTb H BHAUMBE PasMepH Hempe-
pHBHO pacTyT. M3 TymaHHO# 060J09KH KOMeTHOro sfpa, Ha3bIBaeMOR
TOJOBOH KOMeTH, HHOTA2 BHTSATHBaeTcs Cjaab0 CBeTAUUACA TyMaH-
HHIH XBOCT.

Ecmu xoMera 64B3k0 nogxoaut k Comuuy, y Hee mHOrga oGpasyet-
Csl HECKOJIbKO XBOCTOB, HOCTHTAIOLIMX OrPOMHOfl JUMHH. B Takod mepH-
OJ MpH YIAYHHX YCHOBHAX HaGuoZeHHA ¢ 3eMJyM KomeTa MpencTaBifAet
co6oit BesmuectBeHHoe 3pesuile. OHa MEAJICHHO OTO AHSA KO QNHIO mepe-
Mellaercst Ha ¢OHe cO3Be3fui, NPH 3TOM (opMa, pasMepH U SAPKOCTh ee
XBOCTOB NOCTEHE€HHO MEHSIOTCH.

Op6uTnl kOMeT BecbMa pa3HOOGpa3Hbl. HekoTopele H3 KoMmer, Ha-
npuMep KoMeTa DHKe, HMeIOT OpPOHTY, LE/IIKOM OXBaTbIBaeMylo op6HToil

1 Tlepurenuit — Gamkaitimag k CoaHuy Toyka OpOHTH, adenuit —
caMas jJaJsiekast ot CoslHlII2 TOYKa OPGHTHI.
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IOnurepa. Taxkue Komethl, Kak [anjes, aBHKyTca no opOuTam, agemrin
KoTopbix Aajbiie op6utel Hentywa u Aaxe Ilaytoma. B cBasn ¢ atum
nepuoabl o6paueHuss koMer Bokpyr CosHla TakxKe BecbMa pas.IHyHBI —
OT HECKOJIbKHX JIeT A0 MHOTHX BEKOB H Jaxe ThiCSuesJeTHH.

PasMepbl KOMeT rpaHano3Hbl. [0JIOBH HEKOTOPHIX H3 HHMX GoJblue
Coanua, a XBOCTHl TAHYTCA HA COTHH MHJIHOHOB KuaomerpoB! Ommaxo
NpH TaKHX HeBOOGpasuMO GOJbIINX pa3Mepax Macca KOMeThl oueHb Ma-
Ja M COCTaBJsIeT B CpeiHeM HHYTOXHble DOJH MacChi 3eMJu.

naBHasi 4acTh BeleCTBA KOMeT COCPelOoTOueHa B ee TBepALIX sii-
pax, KOTOpble, MO-BHAHMOMY, MpPEACTaBJAT COGOH JeAsiHbie IJILIGH H3
3aMep3LUKX ra30B, BKJIOYalollie B BUAe NMpuMecel MHOrodYMCJeHHBle TBEp-
Able TYromJaBKHe 4YacTHilbl. [lomepeyHHKH siep KOMeT He IMpEBHILAIOT,
KaK NpaBHJO, HeCKOJNIbKO KHJoMeTpoB. IIpi cOaKeHHH KOMeTHOro sif-
pa ¢ CosHueM 3aMep3iliHe rassl HCnapsiloTces (HJM, TOYHee, BO3rOHMIOT-
¢s1), o6pa3yst OGLIHPHYIO ra3oBylO I0JIOBY KOMETHl H ee rasoBble XBOCTHL.
B HeKOTODHIX cJyyasX H3 fiipa KOMETHl MOXeT BBIJEJNATHCA MeJKas
TBepJas KOCMHYeCKasi Mblib, H3 KOTOPOH (HOPMHDYIOTCA NblJIeBbE XBOCTHLI
KOMETBI.

Ewe B ampeBHOCTH GblIO 3aMeyeHO, YTO OCHOBHbHIE XBOCTH KOMeT
BCeraa HampaBjeHB B CTOpPOHY, mportusonosoxHyioo Coanmy. Muaue ro-
BOpA, Ha 4YaCTHIb, 06pa3yloliHe KOMeTHble XBOCTbl, KpOMe COJIHeYHOro
NPHTAXKEHHA, NeACTBYeT KaKaf-TO OTTaJKHBAlOUlas CHJA, HCXOAAmAs
or Cosnua. Mcnosb3ys atH (akThl, 3HAMEHHTBI PYCCKHil HCCHeZOBaTeNb
xomer @, A. Bpemuxun (1831—1904 rr.) BnepBhie cO3aan CTPORHYIO
TEOPHIO, XOpOUIO OJbACHSIOWYI0 OCHOBHbiE KOMeTHbe aBJeHus. OH 10-
Kas3aJ u4TO XBOCTBI KOMeT MOXHO pasfleJHTb Ha TPH OCHOBHBIX THNA
(puc. 27). K xBocram thina I @. A. Bpemnxun OoTHec npsMOJHHENHEIC
XBOCTHI, TAHYLIHeci B CTOpoHy, npoTtiBonosoxHylo Cosnny. Ha uactu-
bl TAaKHX XBOCTOB, KaK JAOKa3a/J 3TOT I[CCJef0BaTesb, AEHCTBYIOT OT-
TaJKHBaTebHble cHabl CoJHIA, B AeCATKH pa3 H GoJee IpeBOCXOAsLIHE
ero nputsxeuue. XBoctel THna Il — mMpokue, u30OrHyTHe HanozoGue
cabin B CTOPOHY, oGpaTHylo aABHkeHul0 KoMmeThl. Ilo Teopun Bpemmxu-
1a, OHI COCTOAT H3 YaCTHI, AJS KOTOPBIX OTTAJKHBAaTeJbHHE CHJbI
CousiHIIa cpaBHHMBI ¢ CHJIO# ero npuTsKeHus. Hakonen, xBocth tuma 111,
KOPOTKHE, NPAMOJHHeliHble, CHJBHO OTKJIOHEeHHBle B CTOpPOHy, 0GpaTHYIO
IBHXEHHIO KOMETHl, COCTOSIT H3 YaCTHIL, Ha KOTOpble OTTa/IKMBaTesbHafl
cuaa CoJHila MOYTH COBCeM He AeHCTBYeT.

Jns nbiieBbIX KOMETHBIX XBOCTOB DOJb OTTaJKHBAaTENbHOR CHJIBI
BHIIOJIHSET CBeTOBOe AaBJ/leHHe COJIHeYHBIX Jydeil. J{Jis rasoBeIX XBOCTOB
THna I Takoe o6bficHeHne He rogutcA, OrpoMHBIE YCKODEeHHSI MOJIEKY,
MX COCTaBJISIOUIHX BBI3BAHBl B3aHMOJENCTBHEM MAarHHTHOIO MOJS «COJ-
HEYHOro BeTpa» (T.e. MOTOKOB NPOTOHOB, 3JeKTPOHOB M APYrHX YacTHil,
BHO6pouerHbix CoJanueM) ¢ KoMmeTHO! nsa3moil. XBocThl Tina I uMeior
rasoByl0 NpPHPOAY M BKJ/IOYAIOT [VIaBHBIM 0GpasoM HOHH3HPOBaHHbiE MO-
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JeKyJbl a3ota H yrapHoro rasa. Xsoctbl Tina III cocrost H3 Mesxoil
TBepHo# nbumM, a XBocThl THMa II, no-BHAMMOMY, HMeIOT CMelIaHHBI
cocTaB (HeiiTpasibHble ra3oBble MOJIEKYJB H Mblab). ['a3006pa3Hbie roJo-
Bl KOMET COCTOSIT B OCHOBHOM H3 IHaHa H YrIJepoja.

B nauane XIX Beka acTPOHOMBL OTKpPbLJIH HECKOJIbKO MAaJBIX MJAHET,
oGpawmalomuxcss Bokpyr CosHila Mexay opGuramu Mapca u IOnurepa.

Manrada

Uepepa

Puc, 27 Puc. 28

Tunsl Xx80CTOB KOMET CpasHuTensHbie pa3mepbl

no ®. A, bpeauxuny KpynHeMwmx acteponos
u JlyHbi

YerbipeM caMBIM KPYNHBIM H3 HHX GbLIM NMPHCBOEHH HMEHa JIpeBHerpe-
geckux Gorunb — Llepepsi, IOHoHB!, [Nannaawt u Becto. Bce onu Hepo-
CTYfHH HaG/IOJEHHIO HEBOODYXEHHBIM [/Ia30M, a NpH HaG/IOAEHHAX B
Te/IeCKON BHINVIAAAT HESIPKMMH 3Be3JO0YKaMH, MepeMellaiolMMHCA Ha ¢o-
He HacTosux 3Be3d. ITo atofl npuynHe Majble nsaHeTsl GbHIM Ha3BaHbl
acTepoOHJaMH, T.e. 3Be3JONOJOGHBIMH,

B Hacrosilliee BpeMsi OTKPHITO H H3yueHO ABHKeHue cBoiure 2300 ac-
tepougos. CaMbiii KpynHeii H3 HuX — acrepous Llepepa (puc. 28) —
HMeeT nonepeyHuk okoso 1000 kM. BosbmmHCTBO acTepouioB ropasno
meHbue. Mx nuaMeTpel H3MepAIOTCS AeCATKAMH M 1aXKe eAHHHUAMH KH-
JnoMeTpoB. M3BecTHBI acTeponbl, MONEPeYHHKH KOTOPbIX GJH3KH K 1 KM.
ITonoGHbix u naxe GoJiee MeJKHX elile He OTKPHITHIX aCTEPOHJOB, NO-BH-
JAHMOMY, ouyeHb MHoOro. MaJble M/IaHeTHl HMEIOT Yallle BCEro HenpaBHJIb-
HYI0, OCKOJIOYHYI0 ¢opMy. Macca acTepoHioB Tak MaJja, YTO Jaxe ca-
Mble KpynHble H3 HHX JiHlIeHB aTmocdep. Kak u KpynHble nsaHeTHl,
acTepoHJbl He HMeEIT COGCTBEHHOrO CBeTa, a JHUIb OTPaXkalT najgan-
LiHe HA HHX COJIHEYHBIE Jy4H.
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B ¢espane 1947 r. na Hdaabiem Boctoke B paiione xpebra Cuxors-
AnuHp NpPOM3OLLIO MajeHHC KPYNHOrO MeTeOpHTa MacCCOM B AECATKH
tond. Koraa ompenenusn ero opGHTY, 0Ka3aJjoch, YTO OH «IpHIUEN» K
3emJe H3 mosica aCTepoHioB. AHaJjoruuuyio op6uty umena u ITmmubpam-
CKHil MeTeopHT, ymaBluuii B anpesie 1959 r. B HexocJoBakuu.

Cefiyac He BHI3bIBaeT COMHEHHIi, YTO mnoZaBJsioulee GOJbUIMHCTBO
METeOpHTOB (ec/u He BCe) W acTepouAbl — TeJa OAHOM NPHPOAE. Ml
Ha3biBaeM METEOPHTAaMH Te 113 acTepoHioB, KOTOphie, o06saanas
CILJIbHO BHITSHYTHIMH 3JUIMIITHYECKHMH OPGHTaMH, CTaJKHBAlOTCH € 3eM-
Jeil W najaloT Ha 3eMHYI0 NMOBepXHOCTb. Bpe3aBLIMCh € OTpOMHOil CKO-
POCTBIO B 3eMHYI0 aTMochepy, MeTeOpHT HCIBLITHIBAeT CHJbHOE COmpo-
THBJEHHe BO3AyXa. Bmepeln Hero oGpasyercss CrylleHHe H3 pacKaJleH-
HOTO H SPKO CBeTsulerocss Bo3AyXa (Tak Ha3biBaeMas BO3AylIHas
noaywka). CaM MeTeOpHT omJaBJsfeTCs, pa3pylliaeTcs H JHIIb NPH 3Ha-
YHTeJIbHOH MPOYHOCTH He pacmajaercss Ha MHOMXKeCTBO OckoJskoB. Iloser
MeTeopHTa B aTMOcdepe CONPOBOXKAAeTCs CBETOBHIMH H 3BYKOBBIMH
ABJICHHSIMH, Ha3blBaeMbiMH GoJsu goMm. Oc/lenHTeJbHO spKoe TeJo,
ocTaBJsisl 32 €OGOil OTHeHHEIH cseq U oGJaka AbIMa, C IPOXOTOM NPOHO-
cutes no HeGy.,

YnaBlHe Ha 3eMJI0 METEOPHUTH MPEACTABJISIOT OTPOMHYIO LEHHOCTH
ang Haykd. Jlo mocneiHero BpeMeHH 3TO GBLIM eIHHCTBEHHble HeGeCHble
Tesa, KOTOpHle YZaBaJoCh HCCJEAOBaTh HeNMOCPeACTBEHHO B JlaGopaTo-
pHAX. MeTeOpHTHl CYHTAKOTCA TFOCYAApPCTBEHHOH NpHHANJEXKHOCTDIO, TIe
6bl 1 KeM GH OHH HH GBbIJIH HaMIEHEI.

[To cocTaBy MeTeOpHTH HeJATCA Ha TPH OCHOBHHIE TDYNMBI: JKeJe3-
Hble, KaMeHHBle H JKeJe30KaMeHHble. B KeJle3HBIX MeTeopHTax IpeoGJa«
ZaeT Xeae3o ¢ npuMecbio Hukeast (mo 30 %). B orsmuue OT OGBIYHOrO
3eMHOTO 2KeJie3a MeTeOPHTHOE KeJe30 JIErKO KyeTCsi B XOJOZHOM CO-
CTOSHHH M O6GJajaer 0co6OH KpHCTaJVIHYECKOH CTpyKTypoi. BHene
&KeJle3Hble METEOPHTH HAaNMOMHHAIOT OCKOJKH CHapsgoB Ham GomG. Ka-
MEHHble METEODHTHl COCTOAT B OCHOBHOM M3 CHJIHKAaTOB — B HHX mpeoG-
JaflaloT KpeMHHA W KHCAopoJ. BHelllHe KaMeHHble METEOPHTHI NMOXOXH
Ha TeMHble 3eMHble KaMHH. JKeJle30KaMeHHble MeTeOpPHThl HMeElT cMe-
waHHb coctaB: mpuMepHo 50 Y% HuKesucroro xesnesa u 50 % cuanxa-
ToB. Cpeljy KaMeHHBIX METEODHTOB CJeAyeT OCOGO BHIAGNHTH YIJHCTHIE
XOHAPHTHI, GoraThle OpraHHYeCKHMH BemiecTBaMH (Tuna GutyMoB). OHH
OYeHb XpYyNKH, IJIOXO COXPAHSIOTCA H IWEHATCH Kak Besuuafias
PeHKOCTb: BO BCeM MHpe COGpaHO BCEro JHIIb OKOJO IBYX HeCSTKOB
YIJHCTEIX XOHAPHTOB. B MereopHTax He HalleHO KaKUX-JHGO BelIECTB,
HeH3BeCTHHIX Ha 3eMJle, HO OGHApyKeHbl XapaKTepHble JHWb AJs HHX
MHHepaJIbl.

Oco6y10 pa3HOBHAHOCTb METEODHTOB COCTABJSIOT JeAsHble MeTeOpH-
THl, OJHH H3 KOTOpBIX ynan B Mae 1970 r. B ropone fIrotuse Kuesckoit
obaacth Ha Ykpaune. [Ipu najeHun JefsHas rasi6a pasgpoGuiach Ha
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3e/IeHOBATHIE OCKOJIKH 06llel mMaccoi okono 15 kr. Onu 6blin co6paHH
B 6auku M B pacTasiBllleM BUAe H3laBajH 3anaxX aMMHaKa, MeTaHa H
cepoBoaoposa. [Nanewnss KpynHblx rasi6 Jbla (HHOTAA NOMEpeYHHKOM B
HeCKONMbKO METPOB) HEONHOKPAaTHO HabJiofanuc, B scHylo norofy. Ilo-
BHIHMOMY, B 3THX CJy4yasix 3eMJsl CTaJKHBa/aChb ¢ siipaMH MHKPOKOMET,
2 He C MHKDPOaCTepOoH/iaMH.

Macca MeTeOpHTOB, XpAHSIINXCA B MysesiX, BecbMa Pa3JHyHa — OT
HECKOJIbKHX TPaMMOB 10 JeCATKOB TOHH. Ouenb peiKo, B CpPeXHeM OXHH
pa3 B THCAYy JIeT, B 3€MHYIO atMoctepy BJETAIOT HCNOJNHHCKHE MeTe-
OPHTEI Maccofi B THICAYH H JECATKH THICAY TOHH. BoalayuHass o6osa09ka
3emsn He B COCTOSIHHM 3aTOPMO3HTb MOJIET Tena, H, He NOTepHAB KOCMH-
YeCKOH CKOpOCTH (HHOTZa B HECKOJBKO [ECATKOB KHJOMETPOB B CeKyH-
Zly), WCHOJHHCKHA METEeOPHT BPEe3aerTcss B 3eMHYI0 [OBEpXHOCTb. [IpH
STOM yJape MTHOBEHHO paspyulaeTcsi KpPHCTaJlliyecKas pellleTKa MeTe-
OpHTa, M BHICBOGOXJEHHHe MOJIeKYJJH NOXOGHO MOJIEKyJaM CHJIBHO
CXaTOro rasa CTpeMfTCs pa3fieTeTbCHA B pa3HHe CTOPOHH. B pesyabraTe
NPOHCXOMHT B3PHIB, IO MOIMHOCTH He YCTYNAaloLIMH B3pLIBY CHJAbHERAIUHX
B3DHBYATHX BeIeCTB B KOJNHYECTBE, PaBHOM (MJM A2e GoJblueM) Mac-
ce Mereoputa. [Ipn 3TOM B3pHIBe Kak CaM METEOPHT, TaK H OKpYyXalo-
Lixe ero seMHble NOpoAL O6pallalOTCH B pacKaJeHHHi ras. Bor mouemy
NpH NajJCHHY RCMOJHHCKHX METEODHTOB 06pa3yloTCsi OrpoMHble BODPOHKH,
Ha3biBaemMble B3DBHIBHHIMH METEOPHTHHIMH KpaTepaMy,
HIM acTpo6GreMaMH.

B Tex e cayuasx, KOria MeTeOpHT HEBEJHK H IOYTH MOJHOCTHIO
3aTopmaxupaetca aTtmocdepofi npuMepHo ha BbicoTe 20—25 KM, OH
C 9TOil BHICOTH ONYyCKaeTcs Ha 3eMJ/no, Kak CBOGOXHO MNajaoumee TeJo,
M TpH naleHHH oOpasyer HeGosbluHe BOPOHKH, Has3biBaeMbie y A ap -
HBH MU METEODHTHH MU KpaTepamu. Ha gHe Takux KparepoB
BCeraa HaXolsT OCKOJKH MeTeoputa. Korma o6pasyercs B3pbiBHOH Me-
TEOPHTHBIi KpaTep, TMOYTH BCH Macca MeTeopHTa ofpalllaetca B ras,
H TOHUCKH METEODHTHOrO BellecTBa MOIYT oKasaTbcsi G6e3pe3ynbrart-
HBIMH.

Iloaroe BpeMsi apH30HCKH{I B3PHIBHOA MeTeOpHTHHIA KpaTtep (morme-
peunnk— 1,2 KM, raybuna — 175 M) cautanscs kpynuefiumm. Cefizac
B CeBepHoil AMepnke H ADYTHX pafioHax 3eMHOro Inapa H3BeCTHH MeTe-
OpHTHLIE KpaTephl MONEPEYHHKOM B JECATKH U AaXKC COTHH KHJIOMETPOB,

B 1970 r. coBerckue HCC/IeJIOBAaTeJH YCTAaHOBHJH, YTO OrpoMHas
TNonurafickas KOTJOBHHAa B CceBepO-BOCTOYHON uactw Cubupu BOAU3H
JlenosuToro oxeaHa mpeAcTaBsseT cO6OH MeTeOpHTHHIA KpaTep moneped-
Hukom oxoso 100 kM. O6pasoBajcs oH mpuMepHo 30 MJH. JeT Ha3an.
Takne Kpatepbl JNO/DKHH OblJIH BO3HHKHYTb NpH yZape O 3eMJio Tel
acTepoMIHOro THNMa C monepedHHkoM B 1 KM u Gosee. Hecomuenno, uto
MHOTHe ApEBHHE MEeTeOpHTHbIe KpaTepbl pa3pyLICHBl B pe3yJbTaTe 9po-
3HH, 9TO 3aTPYIHAET HX MOHCKH.
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Menkne TBepAble KOCMHYECKHe YacTHIH, MOPOXKAAIOLIHE MPH CTOJK-
HoBeHHH c 3eMmJeli B ee aTmoctepe sBJeHHe MeTeOPOB HJH <«Najaro-
IMX 3Be3f», HasbBalOTcd MeTeOpHBMH Tenamu HMx macca co-
CTaBJIfeT JOJH rpaMMa, H OHH NOJIHOCTBIO paspyliaioTcss B BO3AyXe Ha
BoicoTe nopsinka 100 kM, CyZns nmo cnekTpy MeTeOpoB, MeTeOpHble TeJsa
M0 COCTaBY HAMOMHHAIOT KaK METEOPHTH, TaK U «JIeAsHbIe» siipa KOMET.

CoBpeMeHHasi HayKa C HHTeDeCOM HCCJeAyeT METeophbl, ‘Tak Kak
JBHXXEHHe HX CJE[OB MO3BOJISET H3yyaTb BO3AYLIHbIE JBHXKEHHST B CTpa-
Tocd)epe, @ CIEKTPEl METEOPOB— COCTaB H IJIOTHOCTb BO3AyXa Ha 60Jb-
WHX BHICOTaXx. Bce 3TH JaHHble BecbMa HEHHH JJSI TEOPHH IIOJIETOB B
BEPXHHX CJIOSIX 3eMHOI aTMocdephl.

HekoTophe MeTeopHHe Tesla MPHXOAAT K HaM H3 mosca aCTepPOHIOB,
apyrue obpasyiotes npH pacnale koMerT. Tax, B 1846 r. koMera, OTKphI-
Tas yelICKUM acTpoHomoM DBuesofi, pasjennsach Ha JABe 4acTH, ABHKY-
necst B MPOCTPAHCTBE N0 MapaJlie/bHEIM Oop6HTaM. B omHo H3 crenylo-
wnx Bo3BpaueHui_koMernl Buensl k CoJHuy, B Hos6pe 1872 r. BMecTO
Hee Ha HeGe HaG6/0Aa/OCh MHOMXECTBO METEOPOB — HACTOALWMM «3Be3l-
Hbit joxab». OueBHAHO, POl MesbyafilIMX METEOPHBIX TeJ, MOPOAHBUIHX
3TO KpacHBoe HeGeCHOoe SIBJICHHe, OGPa30BajJH YacTHUB pacnaslIerocs
KOMeTHOro siapa.

ActpoHOMaM H3BeCTHO MHOXECTBO METEOpHHIX MOTOKOB. Tax oun
Ha3HBAaIOT CKOIJIEHHS METeOpPHHX TeJ, o6pawamwixcsi Bokpyr CoJsHua
N0 CHJbHO BHITAHYTHIM SJMHNTHYECKHM opGutaM. Brluncineno, uro op6H-
TH MHOTHX METeOPHBIX IOTOKOB CXOXHHI C OPGHTAMH H3BeCTHHIX KOMeT.
ChepoBatenbHO, pacnafasich, KOMeThl OCTaBASIOT 3a coGoff «waeiid» 13
4acTHI, KOTOpble pacnoJjiaralotcs BAOJb Bcell ee opGuthl. [Tocne okonua-
TeJbHOrO pacmafia KOMeThl BellleCTBO ee fiipa NMOCTeNneHHO pacnpejeJs-
eTcsl BAOAb OPGHTH, 06pa3ys HeYTO BPOAE HCMOJHHCKOrOo «GyGaukas.
IMocrenenHo ¥ oH pacnajaercs Ha GECYHCEHHOE KOJMYECTBO OTHAENbHBIX
«CNOpaJHYECKHX» METEOPHBIX TeJ, CaMOCTOSTEeJbHO CTPAaHCTBYIOLWIHX MO
Couneunolt cucreme.,

MexnjiaHeTHOe NPOCTPAHCTBO 3aMOJIHEHO BEJHKHM MHOXECTBOM
MeJbyafiliuX TBepIbIX NBIIHHOK, O6pasylolHX TaK Ha3biBaeMoe 3oau-
akajbHoe O6sako. DTO MPORYKTH ApoGJjeHuss KpymHuix Tes CoJHeuHOR
cucreMbl. Ecau nonepeyHHK neiMHKH MeHbule 10~3 cM, OHa «BHAyBaeT-
cfi» JaBJleHHeM COJIHeYHbIX Jydell B Mex3BesfHoe mpoctpaHcrBo. [lpi
GOJbIIHX PasMepax ee IOJET TOPMO3HTCS COJIHEUHHLIMH Jy4aMH, H, IBH-
rascb MO CKPyyMBaiollefics CnHpajd, OHa B KOHLUE KOHHOB nanaeT Ha
Comnue. Kpome 3Toit nuifieBofi «3aBechl», CoJHeyHas cHCTeMa HMeeT
TORYAfILyI0 «Bya/b» H3 Pa3peKeHHbIX MEXIIAaHEeTHBIX Ta30B.

B Hacrosiee BpeMsi Bce B CoJ/iIHeuHOH cHcTeMe NMOCTENeHHO paspy-
maercs. HenpepeiBHo Tepsier BellecTBo # 3Hepruio Couxue. Menaenno
YJIeTY4YHBAIOTCS aTMOCGepH MJaHeT. AcTepoHAB APOGATCA NPH B3AHM-
HbIX CTOJIKHOBEHHAX, @ METEOPHTH YacTHYHO paspyuwlaloT NJaHeTH H
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CNyTHIKH, Bpe3asicb B HX NOBEPXHOCTH. B 370l KapTHHE €CTECTBCIIIBIX
KOCMHYECKHX NPOLECCOB HET HHYEro CO3HAaloUlero.

Ho rtak He Mor/io 6biTh Bceraa. Beap korga-to CoJiHeunas CHCTEMa,
BKJIIOYasl Hauwy IMJaHeTy, Hayaja CBOe CyllecTBOBaHie, IDTO cOGHITHE
CKPBITO B Fy6HHE BpeMeH, H MBI 3HaeM O HeM oyeHb MaJjo. Bo Bcsakom
cjiyyae, OKOHYaTeNbHO TNpoGJeMa NPOHCXOXJIeHHH 3eMJH TOKa He pe-
nieHa,

«XonoaHbiM» BapHMaHT 3eMHON Guorpacmm

HsBecTHHil HeMenkuit duiaocod Mmmanyna Kaur (XVIII Bek) cunraer-
Csl CO3aTeJieM MepBOHl Hay4yHO! rumoTe3bl O npoucxoxaeHun CoJHeuHOR
cucreMbl. Ilo Muennio M. Kanra, CoaHeunas cucTeMa BO3HHKJA H3 Or-
POMHOro 0G/aKa MeJKHX TBEpPABIX XOJOAHBIX YacCTHL, B3aHMHO NpPHTA-
rHBalOUX APYr Apyra. B 3ToMm xaornyeckoM o6nake, Kak cuutaa Kaur,
JOJKHbBI ObIH PaHO HJHM NMO3JHO 06pa3oBaTbCcsi OTAeJbHble CryllleHHs,
TOCTeNeHHO YNJIOTHSIONHECS 32 CYeT MaJAIOWHX Ha HHX HOBBIX YacTHIL
Camoe GoJbiioe H3 crymennit craso CoJsHueM, a MeHbllHe — NJNaHETaMH.

I'mnotesa KaHTa ¢ cOBpeMeHHO TOYKH 3peHHsSI BHINISIHT BechbMa
HauBHOH. OHa He MOrJa OGDBSICHHTH pasJHyHble ocoGenHocTH CoJsiHeyHOl
CHCTEMBbl, NMO3TOMY He MOJYYHJa IIHPOKOrO paCHpPOCTPAaHEHHS, XOTHA ee
OCHOBHas MIefl — KOHIeHCAUus MNJaHeT M3 XOJOXHOrO pacHbljeHHOro
BellleCTBA — HCMOJb3yeTCI H B COBPEMEHHOH KOCMOrOHHH — pasjeJie
CCTECTBO3HAHHA, H3YyyalolleM NPOHCXOXKJIEHHE H Pas3BHTHE KOCMHUECKHX
TeJI.

Tunoresy KaHTa cMeHHJa BLIABHHYTasi H3BECTHBIM (PaHIy3CKHM
yuenniM Jlananacom (XVIII Bek) ropasgo Gonee 060CHOBaHHasi rHmoTe-
3a. Jlanaac npegnonaran, uto ConHue H nuaHeThl 06pasoBaJjich H3
OrpOMHON pacKajeHHOH Bpamalomefics ras3osoit TymanHocTH. Ilox
BJMSIHHEM XO0JI04a OKPYXKaIOLEero ee MHPOBOro NpOCTPaHCTBA TYyMaH-
HOCTb CXKHMaJlaCh, IPH CXAaTHI YrJOBafs CKOPOCTb ee BpallleHHA YBeJH-
yHBaJach, a CaMa TYMaHHOCTb INOCTENeHHO CIJIOLKBajiach, Biaropaps
60/IbIIOH CKOPOCTH BpallEHHs TYMaHHOCTH OT Hee BJOJb ee 2KBaropa
ONHO 3a APYrHM HayaaH OTAENAThCS ra3oBhHle KOJblla, KOTOPHIE 3aTeM
CTYCTHJHCH B MJaHeThl. UTO XKe KacaeTCsi LLEHTPaJbHOrO CrycTKa TyMaH-
HOCTH, TO OH nocTemeHHo mpesBpatuacs B Coaxue. I'nnmortesa Jlansaca
NpocyllecTBOBasa OKOJO nonytopa BekoB. Kak u runoresa Kaura, ona
chirpaia GOMbIIYIO MOJOXKHTENbHYIO DOJIb B €CTECTBO3HAHHH, TaK Kak
Ha ee npHMepe OblJa JOKa3aHa BO3MOXHOCTb OODBSCHATH NMPOHCXOXJe-
HHe HebecHBIX Te.1 6Ge3 NMOMOIUH CBEPXBECTECTBEHHBIX CHUL.

B nayaje XX Beka rumoresa Jlanmnaca 6bl1a NMoaBeprHyTa crpasef-
JHBOMH KDHTHKE, KOTOpasi NOKasaja ee HEeCOCTOSTENbHOCTb C TOUKH 3pe-
HHA HayKH Halllero BeKa. B uacTHocTH, 6blI0 ZOKasaHO, 4TO OT Bpa-
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pratouleifcsi rasoBoil TyMaHHOCTII ra3 OyJeT OTHeJsiTbC HenpephiBHO, a
He B BHJe KOJell, H ecaH 6bl faxKe OTHEJHJHCb ra3oBble KOJIbIA, TO OHi
paccesinuch Ol B MPOCTPAHCTBE, a He CTYCTHJIHCh B IJIaHETH.

TTocae Kpylllennsi runoTe3nl Jlamsjaca HeKOTOpPHe 3apy6exHble yue-
HEle NBITaNHCh BBIABHHYTb Pa3HoOGpa3Hble THIOTE3H O MNPOHCXOXKJAEHHH
3eman u naaner. OfHAKO Bce 3TH CHIOTe3W OYeHb GHICTPO BCTYNaJH B
MpOTHBOpeuyHe ¢ (akTaMH H OTBepPrajuch KaK HecOCTOsiTeJbHble, JIHLUIb
¢ 1943 r. coBeTCKHe yueHHE HAyaji BHOCHTH HEKOTOPVIO SICHOCTb B 3TOT
CueHb CJOKHBIA Bompoc. TPy AHOCTH KCCMOrOHHYECKHX mpoGiem 06yc/0B-
JleHa KOJ10CCa/IbHOM NPOAOJKHTENbHOCTBIO XKH3HH HeGeCHHX Ted, T.e. HX
TipeGbiBaHHeM B XapaKTepHOM M HHX cocTosHuH. Tak, BO3pacT 3eMuu
61H30K K 5 MJpI. JeT.

HccnegoBaHne HCKOnmaeMbiX pPacTeHHH NOKas3aJo, 4YTO H3JYYeHHe
CoJHIA 32 COTHH MHJIJIHOHOB JIET NMPAKTHYeCKH He H3MeHHJIOCh. DTO 3Ha-
uuT, uro Bo3pacT CoJHIIA HaMHOro IpeBHIIaer Bo3pacT 3emuan. Tak
kak CoJiHUe eme BecbMa JaJieKO OT NOracaHHs H ero caMmocBeveHue 6y-
JleT MPOAOJIKAThCA €llle MO KpafiHel Mepe MHJLIHApAbl JeT, HPOLOJIKH-
TesbHOCTb kH3HH CoJIHIA M MHOTHX 3Be3J AOJDKHA H3MepSATbCS MHOTH-
MH MHJITHApAaMH JeT.

Tlo cpaBHEHHIO CO BCEMH 3THMH CPOKaMH NMPOJOJIKHTENbHOCTb JKH3-
HH He TOJIbKO OTAEJBHOrO YeJIOBeKa, HO H BCEro 4ejOBE4YeCTBAa B LEJIOM
Kaxercsl MHroM. Teneckon Oulsi H306peTeH BCero JHIUL TPH C MOJIOBH-
HOH BeKa Ha3aj, a Belb TOJILKO C IOMOLIBIO TeJeCKONla CTaJo BO3MOXK-
HEIM H3y4yeHHe (H3HuecKoll NPHPOAB HeGECHHIX TeJ. DBOJIOLHOHHHE H3-
MeHeHHSI HeGeCHBIX TeJl, HeCOMHEHHO, MPOHMCXOAST, HO BO MHOTHX Cly-
YyasgX TaK MeMJIeHHO, YTO HeNOCPeACTBEHHO 3aMeTHTb HX MBI He B
COCTOSIHHH. B 3TOM OCHOBHas TPYAHOCTb KOCMOTOHHYECKHX npobJeM.
Ecrb, oaHako, H ApyrHe 3aTpyAHeHHS. B 4acTHOCTH, MJIaHeTHas CHCTEMa
H3BeCTHa HaM JMIUb B eJUHCTBEHHOM 3K3emnJaspe. I[lnaneTnble cHCTeMH
JPYrHX 3Be3] MOKAa HEJOCTYMHH HEenocpeACTBeHHOMY Habaonenuio. Cie-
JIOBaTeJNbHO, CPAaBHHTh MexXJy COGOH HECKOJBKO NJIAHETHHIX CHCTEM, Ha-
XOASAUIMXCA HA PA3HBIX CTaJHAX Pa3BHTHSA, H Cle]aTh BHBOA O HX Npo-
HCXOXJIeHHH COBpeMeHHasl KOCMOTOHHS He MOXeT.

HecMoTpst Ha BCe 3TH TPYAHOCTH, HayYHash KOCMOFOHHS IPOTPecCHB-
HO pa3BuBaeTcsi. Kak W BcAKass HayKa, OHa HJET OT THMOTe3H K THMNO-
Te3e, COXPaHASA BCe LeHHOe OT KaxkJof H3 HHX. XapaKTepHO, YTO KOCMO-
rOHHYeCKHe THIOTE3bl MOCTENeHHO YCJAOXHSAIOTCA H CTPeMATCH OGBACHHTh
BO3MOXHO 6oJblle Ha6modaeMuXx ¢axkroB. HeT coMHeHHs, uTo co Bpe-
MeHeM GymyT CO3JaHBl CTPOro H BCECTOPOHHe OGOCHOBAHHHE Hay4HHIE
FeOpPHH, MOROC6Hble, HampHMep, TEOPHH 2BOJIONMH OPraHHYeCKOro MHpa
Ha 3eMmane.

Haunnas ¢ 1943 r. rpynna COBEeTCKHX y4YeHBIX BO TIJiaBe C akaf,.
O. 10. IImugroM paspaboTasa CTPOHAHYIO KOCMOTOHHUECKYIO THMOTe3y,
OCHOBAHHYI0 Ha HOBeHLIHX AOCTHXKEHHAX COBPEeMEHHOr0 eCTEeCTBO3HAHHS
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Puc. 29
Cxema obpaszosanusa nnarer no runotese O, 1O, Lmupta



(puc. 29). o runotese lliMnara, Hawe ConHue MHOrO MHJIHADAOB JET
Ha3ag OblNO OKPYXKEHO ICMOJHHCKHM <MPOTOMJAHETHLIM» 06JaKoOM, CO-
CTOAILMM H3 XOJOZHOH MBLIM M YyacTHYeK 3amep3umix ra3os. Cocrasasio-
mue 061aKo wacTuubl BeuecTBa o6pawannck Bokpyr Coanna, Mx 6blio
MHOTO, OHH YacTO CTAJKHBAJHCh, H NMPH CTOJKHOBCHHH YacCTh HX SHEpPrHU
6e3B03BpPaTHO M3Jayyanach B ¢popme Tenna. B KOHLe KOHIOB, Tepsisi 3Hep+
THIO U HCNBITHIBas B3aHMHOe TArOTeHHe, YaCTHILBI, Majas ApYr Ha Apyra,
KaK Obl «CJHNaauchy, 06pas3ysi NMOCTENEHHO pacCTyllHe CrylIeHHS — 3a-
poaniws 6ynyuwux naasetr. [Ipu sToM «npoTonsianeTHoe» 06JaKO nocte-
MEeHHO CIIOIHBANOCh, @ KOHAEHCHPYIOLUMECS «NPOTONJIAHEThI» NMpHOGpe-
Tajau Bce 6onee i Gonee Kpyrosnle opGuTH. Ilocaenuuit npomecc 6bla
BH3BaH TeM, YTO NPH «CAHNAHHH® YaCTHI <«MPOTOIJIAHETHOro» 0G6-
Jlaka 3JeMeHTH MX _OpPGHT (BenHYHHBl, XapaKTepuaylomue ¢opmy,
pasmepnl OpGHT M HX TNOJOXKeHHe B INPOCTPAHCTBE) OCPeNHSFJINCH,
NO3TOMY ueM KpynHee moJyyajach IJJaHeTa, TeM OGoJbile ee Op-
6GHTa TNOXOZWJA HAa OKPYXKHOCTb. [Ipoulno oueHb MHOrO BpeMeHH,
npexje ueM <«NpOTONJIAHETHOEe» OGJAaKO «CTYCTHIOCh» B COBPEMEHHbIE
MVIAHeTH.

TakuM o6pasoM, no rumortese IlImuara, wama 3emast H Apyrue
NJaHeTH CKOH/IeHCHPOBANHCh H3 MHOXECTBA TBePABIX XOJOIHBIX YaCTHIL
H, C/leJI0BaTe/IbHO, HUKOTJa He GblIH LeJHKOM B OrHEHHO-XHAKOM, pac-
KaJIEHHOM COCTOSIHHH.

JaneHefimas 3BoJMIOLHS 3eMJM BHpPasHJachb B MepEMEIUEHHAX CO-
CTaBJSIIOIIMX €ee MacC BellecTBa. TsiKesule MacChl COYCKaJHCh K LEHTDY
3emin, BLIAABAMBas Ha ee MOBEPXHOCTb Goslee JerkHe MOpPogs. ITOT
npouecc nepepacnpesneeHHsi Macc NMPOHCXOZHT H cCeifyac, BHIPAXKanch
B rPO3HOM SIBJIEHHH 3eMJeTPSCEHHH.

B noBepxXHOCTHBIX CJI0SX 3eMJH, TIe CKOMHJHCh PaJHOaKTHBHbHIR
BeWeCTBa, BHIAEASJIOCH W BhgessieTcs (MpH pajHOAaKTHBHOM pacraje)
3HaYHTE/IbHOE KOJHYecTBO Tenmsa. B Heapax 3eMuan o6pa3yloTcs ouaru
pacn/iaB/JeHHOTO BelleCTBa, OTKYAA Yepe3 JKepJa BYJKAHOB Ha 3eMHYIO
NOBEPXHOCTh H3BepraeTcs Jasa.

Tunotesa IlIMuaTra o6bsicHseT OCHOBHEIe 3akoHoMepHocTH CoJineu-
HOM cucTeMbl — GOpPMEI, pa3Mephl H DPacmoJIOXKEHHe MJIaHeTHHX OpOHT,
pacnpenesneHue NJaHeT B NMPOCTPAHCTBE B CBA3H C HX MaccOA H MHOroe
apyroe. B uyacTHOCTH, OHa CyMesna OGBSCHHTh pasfieseHHe IJIaHET Ha
JABe TPYNOBl — MJIaHETHl 3eMHOTO THMAa M MNJaHeTH-ruranth. I[lepBe
o6pasoBanuch H3 Gau3KHX K COJHIY uacTtefi «NpPOTONJIAHETHOro» o6Ja-
Ka. B 3ToM caydyae nox mefiCTBHEM COJIHEWHOrO TelJla YacTHYKH JbJOB
(Boxnl, MeraHa, amMMHaKa), BXOAALIHX B cocTaB o06JaKa, HCNapHAHCDH
(ToyHee, Cy6JMMHPOBaJHCh), H MJAaHETH MOJYYHJHCh HeGOJBLINE, CO-
CTOfiLIHE B OCHOBHOM H3 TYrONJIaBKHX 3jeMeHTOB. Bpanexe ot Counua
ycaoBHSL 6GJ1arONpHATCTBOBaNH (GOPMHPOBAHHIO OrpOMHLIX IL1aHeT, CO-
CTOSIIIHX B OCHOBHOM H3 JIEFKHX 3JIEMEHTOB,
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O. 10. HImMuaTy yaanoch TeopeTuyeckn OOGBACHHTb 3aKOH Ianer-
HbIX PAacCTOfAHHM, T.e. CBA3b pafuyca OpOMTHI MJAHETH € ee HOMEpOM
(8 nopaake ynanetust ot Coanua)l, Ilo mueanio O, 0. UlImuxra, «mpo-
TONJIAHETHOE» ra3oBO-NbiNeBoe 06aaKo Obl10 3axBaueHo CosnueM INpH
ero JABHXKEHHH BOKDYr LEHTpa Halllefi 3Be3fHOH cucteMbl [aJaKTHKH.
Xota Ha wactHoM npumepe O. 10. IIMHAT nokasan NpHHIHMIAJLHYIO
BO3MOXKHOCTb 3aXBaTa, caMa HJes O 3aXBaTe «IPOTOMJAaHETHOro» 06.a-
Ka TeopeTHyecKH Obl1a MJIOXO OGOCHOBaHa, H 3Ta YacTb THNOTE3H
HIMuata okasanach camoli caa6oii.

B pamkax runotess llIMuara mioxo paspa6oTaH BOmpoc O NpoOHC-
XOMJeHHH CNYTHHKOB nnaHeT, Hanpumep JIyHwl, KoTopas o6GJaajpaer oOT-
HOCHTeJbHO G6OJbUIOH Maccoif u BMecte ¢ 3emJeil o6pa3yeT ABOIHYIO
naadery. Ocranuchk HeoGbsicHeHHBIMH O6paTHOe BpalueHue BeHepbl, mo-
JNOXEHHe OCH BpallieHHA YpaHa H psii APYrHX jeTajeli, ImycTb BTCPO-
CTeleHHHX, HO TPe6YIOIHX BCe-TaKH O6bICHeHUs.

Beusee cyliecTBeHHO TO, YTO OCTajnach HEMOHATHOMH rJaBHast OCOGeH-
HocTh CoJIHEUHOM CHCTeMbl — «HeeCcTeCTBeHHOe» pacmpelie/leHHe MOMEHTa
KoanuyecTBa nBuxeHuss Mexay CosHuem u naaneramu. CoJHue Bpamia-
eTcsl BOKPYT OCH OYeHb MeNJIEHHO, H MOTOMY H3 ofllero «3anaca ABH-
WeHHs» (T.e. MOMeHTa KosHuectBa nABHKeHHs1) CoJiHeuUHOH CHCTeMul
Ha €ro 0.0 npuxomutcs Jullb 2 %. OTKyaa y miaHer ocTajphbie 98 %
«3anaca JBHXEHHS» — HesICHO.

Hnsa paccihoennss 3eMan Ha Tsxedoe sapo u GoJiee JierkHe BHell-
Hue 060J04KH TpebyeTcs, 4TOOGBI BS3KOCTb NEPBHYHOTO €e BellecTBa
(a 3HayuT, U ee Temnepatypa) Oblia 3HauHTeNbHOH. PacueTH nokasniBa-
I0T, YTO OJHA PajHOaKTHBHOCTb TaKof pasorpeB aaTh He MmoxeT. ITocae-
nosatesu O. I0. HImuara (B wactHoctu, B. C. CadponoB) moJjaraior,
YTO Ha MNepBHYHYIO 3eMal0 najali TeJa acTepPOHIHHX pa3mepcB (1o
1000 kM B nonepeyHHKe) W HX ynapH Pasorpenil BHELIHHe CJIOH MepBHY-
Hoit 3eman jpo 1500 °C.

Hazno 3aMeTnTb, 4TO 3TO 06bsicHeHHe MasOy6enuTe/bHO, Bo-nepBhIX,
OHO KOJIMYECTBEHHO IIOKa IJ10XO OGOCHOBaHO, a BO-BTODHIX, HeAClO, OT-
Ky#a B3sHcb GOMGapiupylomie 3eMJi0 Teaa acTepOHMAHEIX DPa3Mepos,
eca 3eMasl H MJaHETH yXe B OCHOBHOM c()OPMHPOBAJHCh, T.e€. BelECT-
BO «OpOTOMJaHeTHOro» obJjaxka GHJIO HCYepNaHO.

B runotese WImuara Conuiy oTBOAHJIAch B OCHOBHOM YHCTO MeXa-
HHYecKas POJb — JHHAMHYeCKOro uentpa ConHeuHoll cHcTeMb. Meway
TeM B HacToslllee BpeMs MOYTH BCe KOCMOTOHHCTHl NMPHUIAH K BHIBOAY,
YTO MPOHCXOXJeHHe 3eMJH II TaalleT CJAelyeT paccMaTpuBaTh B TecHOM
cBA3N ¢ npoHcxoxaeHneM CosHua.

! MMonpo6uee cm. B «H36paunsix Tpynax» O, 0. Wmuara (M. Haz-
Bo AH CCCP, 1960).
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CosmectHo ¢ ConHuem

B 1960 r. akax. B. T ®ecenkos, MHOro Jer pa6oraBuiit B 067acTh
KOCMOIOHHH, MNpENJIOXKHJ THIOTe3y, CYIIeCTBEHHO OTJHyalollylocs OT
runotesbl HImnara. ITo Muennio B. I'. decenkoBa, miaHeTH HOJXKHBI
6bUIH cpopMHpOBAThCS OZHOBpeMeHHo ¢ CosHleM H3 OXHOrO rasoBo-Nbl-
JIEBOro 06/1aKa IpH €ro MOCTeneHHOf KoHZeHcauuH. KoHmeHcHpysch B
KOMNaKTHOe TeJo, 3eMJssl NO/KHA Gblla TOCTENEeHHO PasorpeBaThCA 32
CYeT yMeHbIUEHHS NMOTeHIHaJbHON SHEPIrHH  NPH 3TOM TEPAThb Jerkiie
ra3nl cBoefi atrmocdepbl. [logo6Has mnoreps BelllecTBAa NMPOHCXOAHIA H
NPH 3BOJIOUHH [APYCHX MNJaHeT, mostoMy, Kak cuntan B. T. ®ecenkos,
COBPeMEeHHbIe IJIaHeThl NpPeACTaB/ISI0T COGOM JHIUb SApa MEepPBHYHBIX
OrPOMHBIX <«NPOTONJAHET», pacTepsBLIMX NPH Pa3orpeBaHHH H MO JApPY-
THM NpPHYHHAM OCHOBHYIO YacTb CBOe# MacCHL

Ara runotesa He GhlJIa MOZKpeNJeHa KaKHMH-JH60 pacueTams, a ocC-
HoBHasf ujes Gulia 3auMmcTBoBaHa B. I'. ®eceHKOBHIM y aMepHKaHCKOro
acrpopusuka @. Yunniaa, KoTopuii eme B 1948 r. omyGJHKOBaJ rHmo-
Tesy, riae poxieHne CoJHeyHOH CHCTEMB PacCMaTpPHBANOCh KaK Pe3yiib-
TaT KOHIEHCAUHH IJOGYJH — OrPOMHOTrO IUIAPOBHAHOTO IblIeBOro o6Ja-
Ka. Takne o6beKTH ¢ momepedHHkom oT 10 mo 35 ThIC. acTpoHOMHuec-
KixX eJuHHI (a.e.) ReHCTBHTEJbHO HaGMOAAOTCA Ha (oOHE HEKOTOPHIX
ra3oBO-NblJIeBHX TyMaHHOcTell. OJHAaKo COBEPLIEHHO HEeACHO, MOTYT JH
rJI06y/bl CrylaThC B 3Be3Abl H mJaHeThl. [IJig Toro 49TOGH mblIeBas
TYMaHHOCTb HayaJla CryllaTbCs, OHa JOJIKHA HMETb BMOJHE OnpejeeH-
Hble Maccy, IVIOTHOCTb, TeMnepaTypy H ApyrHe ¢Qusuueckne nmapaMeTphl.
Pacuernl nocllegHux Jet moKasaJH, 9TO JHIIb B HCKJIOUHTENBHBHIX CIy-
yasix NpH BHICOKOH INJIOTHOCTH B NHJIEBOM OGJake HauyHeTCs mpoIecc
KOHJeHcallHH. [3BeCTHHE acTPOHOMaM ras30BO-NbLIEBbie TYMaHHOCTH CO-
OTBETCTBYIOIHMH CBOMCTBaMH He 06JafaioT.

Kax yxe ormeyasnoch, CoiHue Bpaumjaercs O4YeHb MeIJieHHO, @ OC-
HOBHOH <¢3amac ABHxKeHHsi» B COJHEYHON CHCTeMe NMPHXOIHTCS Ha JOJIO
nnaHer. UTo6H OGBACHUTD 3TOT (PAKT, HEKOTOPHE COBpeMeHHHle KOCMO-
roHucTH (aHraufickuit acrpodusuk @®. Xofim m apyrue) mpHBAEKAH K
o0bsicHen 0 npoucxoxaeHHs CoJIHeUHOR CHCTEMH! 3JIEKTPHUECKHE M Mar-
HUTHble cuabl. [IpH 3TOM OHHM mpeAmoJarajH, YTO NJAHETH KOTZa-TO
orieanmich ot CosHna — crapas HJAes, NONKPENJEHHAs HEKOTOPHLIMH
(akTaMu 13 COBPEMEHHON 3Be3JHOH ACTPOHOMHH.

Heno B TOM, YTO THraHTCKHE ropsiyHe 3Be3fbl, MAaccH KOTOPHX B
HECATKH pa3 GoJblle CONHEeYHOH, BPallaloTCs TaK GHICTPO, YTO TOYKH Ha
HX 3KBaTOpe ABHXYTCH co ckopoctbio 300—500 kM B ceKynmy (aas
Cosnua 3Ta cKOpOCTh 61H3Ka BCero K 2 KM B ceKyHAy). MeHee ropsuiie
H MacCHBHBIE 3Be3[Ibl BPAllalOTCH MeJJeHHee, H 3TO yGblBaHHe CKOPOCTII
BpaLIEHHS MPOHCXOAHT HENMpepbBHO H MOCTENEHHO BIVIOTb JO XKeJTOBa-
TO-GeJIBIX 3Be3Jl C TeMmeparypoli moBepxHocTd okojo 8000°C. A naub-
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e — pe3kuii ckauok: y 3Be3x THma Counna H Gonee XOJNOZHHX 3KBa-
TOPHAJIBHBIE CKOPOCTH Cpasy CTAHOBSTCA OYeHb MaJabIMH, MOpAAKa
11eCKOJIbKHX KHJIOMETPOB B CeKyHAy. IIpH 3TOM TakHe BakHble Xapakre-
PHCTHKH 3Be3jJ, KaK TeMlepaTypa MOBEpPXHOCTH, CBETHMOCTb H Macca,
NPOJOJIKAIOT MEHSATbCS OT ORHOTO KJacca 3Be3J K JAPYyroMy MCIJIEHHO
H nocTenenHo. YTo ke BBI3BAJO CKauok?

Tak kaK GHCTPO BpawlalOLHECs KeJATOBATO-Gesble 3Be3[bl JHLUb He-
MHOro ropsieee CoJiHua, HO MMEIOT NMOYTH Takylo ke Maccy, Kak Coun-

Puc. 30

O6paszosaHue nnaHet

no @®. Xo#ny.

TMokasano pacnoJjoxenue
MAarAuTHBIX CHJIOBHIX JIHHHH

BHYTPH NPOTONJAHETHOro 06-
JNaKa

e, MOXHO IyMaTh, YTO CKaYOK BO BpallleHHH BBLI3BAH TeM, YTO Y 3BE3N
tuna CoJIHHA ecTb NJIaHeTbl, KOTOpble MPH MaJoff Macce, HO 3aTo GOJb-
IIHX pagHycaX OpOHT HecyT Ha ce6e OCHOBHYIO JOJI0 MOMEHTAa KOJHYECT-
Ba ABHXeHHs. JlefCTBHTENbHO, HECJOXKHBI MOJACYET MOKa3blBaeT, YTO
ecan 6ol Bce nuaHethl CoJHeyHoR cucteMbl ynami Ha CosHlle, OHO cTa-
0 GBI BpalaThCsl ¢ SKBATOPIAJBHOH CKOPOCThIO oKoso 100 KM B cekyH-
Iy, T.€. KaK pa3 C TakoH e, Kakasd Ha6/IONaeTcs y KeJATOBaTO-Gesbix
3pe3n!

Ho ecqi naaners! Ha camom geste Korxa-to otienmunch ot CosHna,
TO 4TO 3aTopMO3HJ0 CoJHuE H NepeBeso OCHOBHON «3amac ABHKEHHA»
Ha naaHethi? Ha aToT Bompoc xaet orseT runoTesa @, Xoiua, ony6in-
xoBaHHaa uM B 1960 r. IlpencraBum ce6e IIpoTtoconnne — 6HCTpo Bpa-
aUyocs BOKPYr OCH B Ty OTHAJEHHYIO 3MOXy ellle COBCEM MOJOAYIO
3pe3ny. Eciu oHa mo KakuM-nu60 mnpHYHHAM MOCTENMEHHO CiKiMaJach
(puc. 30), To CKOpOCTb ee BpalleHHs HeNMpepLiBHO Bo3pacTana. B koHue
KOHIIOB HACTYNHJIAa 3M0Xa pOTAalHOHHOH HeyCTOAYHBOCTH, KOria mOZ
LeACTBHEM ULEHTPOGexHBIX CHA ¢ skBaTopa [IpoTocosHua (ero paauyc
6ny1 TOrja paBeH panuycy OpGHTH Mepkypus) HayaJoOChb HCTeueHHe
BellleCTBa, KOTOpoe 06pa3oBajo «MNpPOTONJIaHETHOoe» 0GJaKo, HMeBllee
¢opMy CHUMOLIEHHOTO AHCKa,
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JHonyctuM, uto Ilportocoanue, crycruslleecs ra3oBo-NLJIEBOI
TYMAaHHOCTH, 06.713}12”10 CHJIbHBIM MArHuTHLIM TOJIEM, BCULECTBO «IPOTO-
nJaHeTHOro» o6Jaka XoTs Obl YacTHYHO copepxKaJlo HOHH3l{pOBaHllblﬁ
ras. B takom clyyae B 3TOM rase BO3HHKaJO0 co6cTBeHNoe MarHuTHOE
moJie, B3auMoZeficTByiolllee ¢ MarHHTHHM mnoJeMm Ilpotoconnua. B pe-
3yabTaTe MeX<Ay OHCKOM M LeHTpaJbHBHIM crymiehuem (6yayuwum Coan-
I.IEM) YCTAHOBHJIOCh CHJIBHOE MAarHHTHOe <«CUElNJIeHHe», BCJ1eACTBHEe KO-
TOPOro BellleCTBO AHCKa YAAJHJAOCH OT LeHTpa, pacnpocTpaHAsch Ha
Bcio CosHeunyto cicreMy, a Ilportoconnne, Tepsii MOMEHT, MPOAOJIKAN0
CKHMATbCSL U B KOHUe KOHIOB NDEBPATHJOCH B COBpPEMeHHOE MeNJIeHHO'
Bpamatomeecss CosHue.

Takum o6pasom, no . Xoiijgy, MarHHTHOe TOpPMOXKEHHE Bpalllalo-
werocst [IporoconHua okpyxalouei ero TyMaHHOCTbIO NPHBEJIO K mepe-
XOly MOMeHTa KOJIHYecTBa ABHXKeHHs oT IIporocosnua « o6naky, a
3HAYUT, H K CrYCTHBIUMMCA H3 Hero MuaHeraM. OAHAKO 3Ta ocTpoyMHaf
cxeMa, O6bACHAIOmAA OAHY M3 TAaBHHX 3arajok Co/HeuHOH cHCTeMB,
caMa HyXJaeTcs B CONHAHOM OGOCHOBaHHH.

PacueTsl nokaselBaloT, UTO Yy rOpsYHX 3Be3x aTMocdepa oOxBavueHa
HHTEHCHBHOR KOHBEeKHMeil, H MarHHTHOe TOJe NPH STOM pacnoJjaraercs
MOYTH IeJMKOM BHYTPH 3Be3anl. 3HauuT, ecau [IportocoHue 6uaI0 ro-
pAY0, HAMArHUTHTb <NPOTONJIaHeTHOe» o6aako OHO He Morao. Ecim xe
OHO OLLIO XOJOZHBIM, TO 06J]1aKO «PacCKPyuMBAJOCh» MATHHTHHIM MOJEM
3Be3bl CTOJb GLICTPO, YTO MPOTOMJAHETHHIH AHCK MPOCTO HE YCNEeBaJ
chopMUDPOBATLCA M He CMOT NPHHATH HA Ce6sl OCHOBHOH [0JH MOMeHTa
KOJINYeCTBa JBHIKEHHS.

T'unotessl 0 coBMecTHOM BO3HHKHOBeHHH CoOJIHIA H MJaHeT B no-
cilenHee BpeMs mpeioxHiaH Takxke A. Kamepon, 3. Ilauman u apyrue
acrpotusukn. Ho u nx o6bACHEHHs CTPAJalOT TeMH e HeJOCTAaTKaMH,
uro H runotesa @. Xoina. CaM MexaHuam oTaesneHus miaHeT ot Ilpo-
TOCOJIHIA OCTaeTCs (H3HYeCKH HeOGOCHOBaHHBIM, KaK, BIPOYEM, U NpO-
UecC CrymeHHs rasoBo-nujeBoro o6aaka B [Iporoconnue. Moxer GHITh,
nJaaHeTsl H copmupoBasHch coBMecTHO ¢ CoJiHIEM, HO KaK HMEHHO 3TO
[POH3OLLIO, NOKA HHKTO He 3HaeT.

clopaueen poxpenue 3emnu

Moxer 6biTh, 3eMJI H NJAHETH PONHJHChL B HTOre KaKoro-HHOyAb Ka-
TacTpoduyeckoro coOGLTHA?

PonoHayanbHHK Hay4YHOH KOCMOTOHHM (PAaHIY3CKHH €CTeCTBOHCIILI-
tateib Biotdgon B nepBoit nososuHe XVIII Beka, T.e. eme po Kanra
n Jlanamaca, BeICKasas rimoresy, 4yTo 3eMJss H APYrue njaHeThl BO3HHK-
Ju npu nagednn Ha Cosnue orpomuoil KomeTsl. OWHGOYHO mosaras, 4To
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MacChl KOMeT OrpOMHH, cpaBHHMBI ¢ Maccoit Cosuua, Boddon cuutan,
YTO NpPH CTONKHOBEHHH KoMeThl ¢ COJIHIEM NMPOH3OUIIO 4TO-TO MOXOXKee
Ha MajieHHe KaMHs B JIYXKY: H3 FOPSAYHX COJIHEYHHIX «GPH3r» CryCTHJHCH
OCTHIBILHE 3aTeM MJaHeThHL.

Pasymeercs, ceroans 3TH umed BiopdoHa KaxyTca mno Memblued
Mepe HauBHEIMH. Ho OHM oKasaim 3aMeTHoe BJAHSIHHe Ha jaJbHeiluee
pa3BHTHe KocMoroHuH. Han6osee mosmHo «karacTpoduuecKHe» BapHaHTHI
POXJeHHsl mJaHeT 6HAH paspa6otann B 1916—1927 rr. aHramickumu
acrpotdusnkamu Jxuncom n Hxeddpeiicom.

Mo muenuto [IkKHHCA, HECKOJIBKO MHJVIHApHOB JeT Ha3ald MIMO Ha-
wero Cosnla, KOTOPOe B Ty NOPY GHIIO OXHHOYHON 3Be3AOH, mpojeTesa
apyras 3Be3ga., CO/MxeHHe ABYX 3Be3f GLLIO HACTOJBKO TeCHbIM, UTO
n3 Cosnna moj AeficTBHEM TATOTEHHS «d4yxKoil» 3Be3AH, BHPBANacCh ro-
pAdas cHrapoo6Gpa3nasi ras3osas CTpPys. BHHOBHHI@ 3TO KaTacTpogbl
yJetena B ray6unel anakTHKHM, a H3 rasoBofi CTPYH CryCTHJHCH MJa-
HeTHl. B BapuaHre, npepoxennom Jxkeddpeiicom, CoJHie cTONKHYIOCH
€O 3Be3j0i1, YTO HamOMHHaeT crapyio uaeiw bBroddona.

Ho Bce 3tH «KaTacTpodHuecKHe» THIOOTe3Bl OKa3aJHChb HECOCTOS-
TeabHuIMH. CTporue pacuersl mokasasd, yto u3 CosiHma He MOrJa BhI-
pBaThcsl curapooGpasHasi ra3oBasi CTpysd, a eclH GH JaxKe 3TO H Mmpo-
H30LJIO, TO OHAa He CrycTHJachb 6H B mJaHeTol. Kpome Toro, TecHoe
cGukeHHe, a TeM GoJsiee CTOJIKHOBEHHE JBYX 3B€3J] — COGBITHE HACTOJb-
KO MaJIoBepOSATHOe, YTO MJaHeTHHE CHCTEMBI GHIIM OBl HCKJIOYHTE/IbHOM
penkoctbio BO Bcesennoit, ®akTh, OZHAKO, FOBOPAT O APYrOM.

Ecsn BOkpyr 3Be3jbl ofpainaercs HesHOuMas ¢ 3eMJH NJjaHera, TO
ee MPHCYTCTBHE MOXHO OGHApyXKHTb HpexIe BCEro MO TeM OTKJIOHeHH-
AM, KOTOpHE OHa BHI3BIBaeT B MPOCTPAHCTBEHHOM JBHXKEHUM 3Be3[HL
B caMoM gmene, ABuKeHHe OAWHOYHOM, JIMIIEHHOH CNYTHUKOB 3Be3Abl B
npocTpancTBe (Ha CPaBHHTEJNBHO HeGO/IBUIOM YyuyacTKe) OyZeT mnouTH
NpAMOJIHHEHHEIM M paBHOMepHbIM. Ho ecsim 3Be3na umeeT xors 6H oJ-
HOTO JOCTAaTOYHO MACCHBHOIO CHYTHHKA, TO, o6pamasch Mo 3aKOHaM
HeGeCHOM MeXaHHKHU BOKpPYr o6luero LeHTpa TAXKEeCTH, 3Be3Jla H ee ChoyT-
HHK OyAyT ABHraTbCs B MPOCTPAHCTBE MO CJIOMHBIM H3BHJIHCTHIM KpH-
BuIM. UeM MaccHBHee COyTHHK 3Be3lbl, TeM GOJee H3BHJIMCTHIM GymeT ee
nyTb. 3HAUHT, TIUIATENbHO H3yuas HBHIKEHHE 3Be3f, MOXKHO HE TOJBLKO
YCTaHOBHTb, €CTb JIH Y HHX HEBHAHMbIE CNYTHHKH, HO H BHIUHCJMTH Mac-
Chl 3THX COYTHHKOB.

Eme B 1937 r. mBeacknit actpoHoM XoJbMGepr, HCClAeAysi MOJET
6anKafIUNX 3Be3J B MPOCTPAHCTBE, YCTAHOBMJ, YTO BOKPYr MHOTHX H3
HUX JAOJIKHBI 06palllaThcsl HeBHIMMBble CIYTHHKH, Macca KOTOPHX CpaB-
HHMa C Maccoii KpynHeiiumx nsaaner CoJHeYHoOH CHCTEMbL

MMo3xe nmOgOOGHEIMH HCC/EIOBAHHSIMH 3aHHMAJHCh HECKOJNBKO Yyue-
HHIX, B TOM uHcJe nyakosckuit acTponom A. H. Ieitd, KoTOpHIi ouenb
XOpouIo H3yuyua OAHY M3 Oavxafiwux x 3eMie 3Be3g — 61-10 H3 co-
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3esaua JleGensa. Ilo ero QaHHBIM, BOKPYr 3TOH 3Be3lH C NePHOAOM
0K0JI0 5 JieT ofpallaeTcst TEMHBIH CIYTHHK, Macca KOTOPOrO COCTaBJseT
0,008 maccer Convua. Hamomuum, uto Beanuafimas u3 nnader CosHed-
Hoit cuctemsl IOnurtep mouth B ThicAuy pa3 Jerue Cosnua. 3HauuT, He-
BHAHMOE Teno B cHcreMe 3Be3fnl 61 JleGeas mpumepHo B 10 pa3 mac-
cupHee IOnntepa, Jlas niaHeTn Takas Macca CIHIIKOM Beauka, Jaxe
y IOnutepa naBienne B meHTPe Takoe BEICOKOE, YTO TeMNepaTypa, 1o
noxcueraM H. A. Kosupesa, momxkua gocrurate taM 150 000 °C. Tesno
¢ Maccoii B 10 pa3 Goablie 1o/kHO GHITH CKOpee 3Be3JOH, yeM MJaHe-
TOH.

3nech, BrpoueM, HaJ0 OTMETHTb OJHO BaXHOe OGCTOATENLCTBO, HA
KoTopoe BrnepBhe eme B 1951 r. o6patun suumanue B. B. Kykapkui.
IMpencraBuM cebe, uro Mu Habaoxaem Coanue ¢ Aabpu LlenraBpa—
6inxakimed u3 3sesfl, HH B 04HH M3 cOBpeMEHHEIX TeJECKONMOB MHl ILIA-
HeT, KOHeYHO, He 3aMeTHM. OfHaKo, uayyas ABHxKennHe CoJHua B Npo-
CTPAHCTBE, MOXHO O6HApYyXHTb, YTO OHO ABHKETCS KpHBoJjHHeiiHo. Hanu-
GoJbliie OTKJIOHeHHA Bu30BYT IOmurtep n CarypH, npHueM B Te MoO-
MEHTH, KOTAa 3TH KpYNHellliHe H3 njaHeT 6YAYT HaXOXHTbCH OLHOBpE-
MEeHHO Mo oAHy cTopoHy oT CosHua. Takue MOMEHTH NOBTOPSIOTCA
kaxaue 59 ser, Uro kacaercs oCTasibHHX MJaHeT, TO HeNMpPaBHJIbHOCTH,
BHOCHMEIE HMH B IBH)XEHHE, CTO/Nb MaJjbl, YTO MH CKJOHHH INPHIOHCATh
HX [OTPelIHOCTAM HabJIofeHHH,

Takum o6pasom, usyuyass Coaxue ¢ Anbdu LlenTaBpa, Mu npuieMm
K BHIBOAY, 4To BoKpyr CosHua c mepuomoM 59 seT o6palaercsi HesH-
AMMBbIA COYTHHK, Macca KOToporo pasHa cymme Macc IOnutepa u Cartyp-
Ha. Cyaa mo BceMy, CTOJb XKe OWIHGOYHH H HAllH COBPEMEHHHE NpeX-
cTaBJeHHss o GOJbIIMX Maccax HEeBHAMMHIX  COYTHHKOB  3Be3n.
EcTecTBeHHO mosiararth, YTO onpelejseMble HaMH MacCHl SIBJASIOTCA CyM-
MapHBIMH MacCaMH HECKOJIbKHX CaMBIX KPYMHBIX TNUJIaHET 3THX HeBHIH-
MBIX TIJTAHETHHIX CHCTEM.

UeM paJbllie 3Be3fa, TeM MeHee 3aMeTHH C 3eMJIH HeNmpaBHJIBHOCTH
B €e IBHXKEHHH H, CJef0BATeNbHO, TeM TPYyIHee OGHAPYKHTb BOKPYT Hee
fJaHeTHyl0 cHcTeMy. TeM He MeHee B HTOre MHOTOJIETHHX HCCJeROBi-
HHf rojsaHackuii actponom Ban ge Kamn mokasan, uro BOKpYr oAHOM
u3 6au3KHX K HaM 3Be3f («Jleramas» sBesna Bapnapma, paccrosnne
0K0JIO 6 CBeTOBHIX JleT) 06pallaloTcsi TPH HEBHAMMBIX CNYTHHKA, MacChl
KOTOPHX (B Roasx Maccel IOmurepa) pasuum 1,26, 0,63 u 0,89, a pac-
CTOSHHAL OT 3Be3Ibl COOTBETCTBEeHHO 4,5, 2,9 1 1,8 acTpOHOMHUECKHX efu-
Hul. VHaue rosops, HaKoHeU ¢ MOJIHOH AOCTOBEPHOCTbIO OTKpHITa CO-
CefusiA NaaHeTHas cHcTeMa. ECTb cephe3Hble OCHOBaHHS IOJararb, 4To
cpeay 100 Gamxadmnx K Coanuy 3Be3f 43, BO3MOXHO, 061afalT maa-
HETaMH, MPHrOAHBIMH AJs GOPM JKH3HH, MOAOGHHM 3eMHHM. Bo BcskoM
cllyyae HECOMHEHHO, YTO IJaHeTHhe CHCTeMB — yacThle OObeKThl Koc-
Moca, a 3HauuT, 06pa3oBaThca cAyyafiHo onH He MoraH. Tem camuiM,
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KOCMOTOHHYECKHEe TUMOTE3H THNA Iunote3n J[XKHHca AO/IKHB OBITH OT-
BEPrHYTH KaK fBHO NPOTHBOpeyallHe dakTaM,

Kako#l ke TOrfa 3aKOHOMEpHBIl Npouecc MPHBOAUT K POMKAEHHIO
naaHeTHbIX cHcTeM? Hedb3st /M M/IaHeTHYI0 KOCMOTrOHHIO CBSi3aTh C HIe-
amu B. A. AMGapuyMmsina O pOXAEeHHH 3Be3J H3 CBEPXIVIOTHHIX H 3HEP-
THYHBIX J03BEe3MHHIX TeJa?

[MonelTkH ¢ 3THX MNO3UUMA pPeWIUTh Npo6JNeMY MPOHCXOXKIEHHS
3eM/IH H MJaHeT MPEANPHHATH B MOCJeLHee BPeMsi H3BECTHBIM COBETCKHM
ucciegobareneM komer C. K. Bcexcesitckum. «HMeercst MHoro ocHosa-
HH{l CYHTATh MEPBHYHBlE MJaHETHl (IPOTOM/IAHETHI»), — MHLIET OH, — Te-
JaMH 3Be3fHO# mpHpoAbl. CousHue MOrio GHITh KOMIOHEHTOM ABOHHOI
CHCTEeMbl, COXDAHHBHINMCS MOCJe TOr0, KaK BTODOH KOMIOHEHT pasfe-
JHJICS Ha Oosiee MeJKHe 4acTH B pe3yJsbTate B3phiBas ! [leficTBHTEb-
HO, muaHeThl-rurauTel H CoJiHUe OJIM3KH 10 XHMHYECKOMY COCTaBy.
Y njaHeT 3eMHOro THMa JerKHe 3JEMEHTH MOIMJH YJETYYHTbCS B MpO-
uecce 3BoJioUHH. VI3BecTHH 3Be3Abl B HBOMHBIX CHCTeMax, MO Macce
6/IM3KHe K KDYMHBIM MJaHeTaM. 3HAYHT, FHIOTeTHYecKHH cnyTHHK I[Ipo-
TOCOJIHIA MO MMeTb MacCy, G/IM3KYIO K CyMMapHO#i Macce muaHeT. B3poiB
atoro cnytHHka (M sgech rumotesa C, K. BcexcBstckoro cMmikaercs ¢
ugesmu B. A. AMGapuyMsiHa), BepOsiTHO, MPOH3OLIEN B pe3yJbTare
B3pbIBOOGPa3HOro NpeBpallleHHsi HaXOJMBLIErocst BHYTPH Hero A03Be3j-
HOrO BelleCTBa.

«OCKO/IKH» CNyTHHKAa OBIJIH Masbl H MO3TOMY GBICTPO OXJIaLHJIHCD,
BCJIEACTBHE Yero BO3HHKJ/H CJIOXKHBIE MOJIEKYJSADHble COeIAHHEHHS W mep-
BHe CJelbl TBepAbX 060J0uek Gyayliux maaHer. «JlaspHefmu# mpo-
uecc, — no MHenuio C. K. BcexcBsiTckoro, — RoJ/KeH GBI HMETb Xapak-
Tep OTHENbHBHIX MOABEMOB AKTHBHOCTH, KOrfa HaxalJIHBaioLIHecs MO
Kopoii rassl mpopuBanu ee. C TeueHHeM BpeMeHH 000JI04Ka MeTaMop-
(H3HpOBasach, yCAOKHANACh H YKPEMIsIach, 4TO NPHBOAMIIO KO Bee Gollee
JJIATENbHBIM [POMEXKYTKaM aKTHBHOCTH H, CJeLOBaTe/bHO, HaKaIlJHBa-
HHIO Gouibileil SHeprun paspywmenuiis, K cerogus, kak nokasan C. B. Beex-
CBATCKHA BO MHOTHX cBoHX pa6orax, B CoJiHeyHOH cHcreMe HaGuoZa-
IOTCSI 3DYNTHBHHE, B3DbIBHbIE NPOLECCH — OCTATOK <«3BE3MHON» IHEPrHH
HbiHE 3aTBepAEBUIHX IJIaHETHHIX TeJl.

«[lnaHeTHl, cofiepxkaliie CTO/Ib GOsbIIHE 3amachbl BHYTDEHHEH 3Hep-
[HH, He MOLJIH HayaTb cBOe Da3BHTHe CO CTaJHH XOJOAHBIX TeJ, CKOH-
JNEHCHPOBABIIMXCA M3 [a30BO-MBJIEBOH cpeAs.. EAHHCTBO HX XHMHyec-
KOro COCTaBa H MacwitTaGhl 3pYNTHBHOA 3BOJIIOLHH FOBOPAT O TOM, YTO
OHH 06pa3oBa/MCh KaK TesJa 3Be3XHOH NMPHPOAbI, TosbKO mpeanoJsoxe-
HHE O TOM, YTO BellleCTBO MJAHEeT — 3TO 3Be3[HOe BellecTBO, ellle cOoXpa-
HflOLlee 3amachl MJH HCTOYHHKH 3Be3JHOH 3HEPrHH, MOXeT COOTBETCT-

! MonpobHee cMm. B pabore C. Hoyna «IlnaHeTs pas sofefi» (M.
«Hayka», 1974).
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BOBATh BCeHl COBOKYNHOCTH ONHCaHHHX Buie ¢akroB. Pasza nianer no-
S5TOMY MOXeT OKa3aTbcA AaJbHelimeii ¢a3ofi pacnasa M Ae3blHTerpauHH
3Be3JHOrO BellecTBal.

Kak y6eauncs yutaTenb, Ha «AeTCKHii» BOMPOC — «OTKYAAa B3s1acCh
3eMasi?» — MoKa He CYILEeCTBYeT ONpefeseHHOro, obuieNpH3HaHHOrO OT-
BeTa. OGuiHe rumoTe3s — MPH3HAK HeAOCTaTKa (PaKTHYECKHX 3HaHHUIL.
B aTux ycnoBHsX 0oco6ylo posb NpHOOpeTaeT CpPaBHHTENbHOE H3yyeHHe
3emaH H MOAOGHBIX €l KOCMHYECKMX Teal — IaHeT u cnyTHHKoB Co-
HeyHO# cHcTeMHl. Bce 3TH Tena, HeCOMHEHHO, HeCyT B cefe MOKa CKPHITYIO
AN Hac HHGODPMALHI0 O CBOEM NPOHCXOXAEHHH, obuieM ¢ 3emuef.

t C6opunk <«[Ipo6areMbl coBpemeHHO# KocMoronuu». M., «Hayka»,
1972, c. 195, 378.



O COXPOBMLLLAX 3EMNHU
M KOCMOCA

UcxopHbimn Mmarepuanamu ans
UMBUAM3ALMM, TAK Xe KakK W ans
CaMOM MM3HM, CAYKAT Bewecrt-
BO M JHEPrus, KOTOpbie, KaK W3-
BECTHO, ABNAIOTCA ABYMS CTOPO-
HaMu OQHOM megdanw,

Aptyp Knapx

CraHeTr fiM 4YenoBe4ecTBO KOCMMMECKOM uuBMnM3aumen!

Kak nosiB/ienHe MepBHIX KHBBIX CYILeCTB Ha 3emJe O03HAYa0 BENHKHA
NepeBOPOT B ee HCTOPHH, TaK M BbIAeJEHHE H3 MHPa XKHBOTHBIX pa3yM-
HOTO CYLIECTBAa M 3apOXKAEHHE YeJOBEeYeCKOro OGLIeCTBA CTAN0 HAYaaoM
HOBOI'O 3Tama B H3HH NJaHeThl. [lepBoe cOGBITHE — 3apOXKAeHHE 3eM-
HOH OHocthephl, BTOpOe — POXKAEHHEe «Pas3yMHOH» 0060J04KH 3eMJH —
Hoocdepwn (repmuH, BBedeHHb! B Hayky B. V. BepHanckum). Koraa
uMenHo Pasym Bowen B ncropuio 3eMaH, ckasarte TpyaHo. [To MHenuio
B. H. BepHaackoro, 310 ciayunnoce 15—20 MJaH. Jer Hasag. Jpyras
KpPaHHOCTb — YTBEPXKIEHHE, UYTO NepBble pa3yMHble OOHTaTeqH 3eMJH
seIfenHIHch 3 GHocdepnt 20 000—30 000 set Hasax!. BeposiTHo, uc-
THHAa HaXOAHUTCH re-TO MeXAy 3THMH 3KCTPeMaJjlbHbIMH OleHKamHu. [Luia
Hac cefiyac BaXHO Apyroe: GHocdepa HMeeT psia OOWIMX 4epT ¢ HooCde-
poit, ¥ 3Ta MOCJeAHsAs, COXPAHSA IPEeMCTBEHHOCTb OT XKHBOTHHIX M pac-
TeHHI, BHOCHT B HCTODHIO 3eMJIH HeuTo HeGrlBaJjoe.

Ha npoTs:KeHHH Bceil HCTOPHH 4eJOBeyecTBa YHCJIEHHOCTb HapoIC-
HaceJleHHsi 3eMJIH 1eYKJNOHHO Bo3pacrana, Jlemorpadsl yrBepxAatoT,
4yto 3a 7000 ner mo Hamei 3pbl Ha Bcel mIaHeTe obHrtaJd0 He GoJee

t [MopwreB B. ®. O Hauane uenmoBeueckodl ucropuir, M., «Hayka»,
1974

Jlapuqea B. E. Cax Onema. M., [Toautusaar, 1981,
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20 maH. yenoBek. B Hayane Hamieii 3pH BO BCeil OrDOMHOMl, PacKHHYB-
tleficsi HA TPex KOHTHHeHTax PuMcKoi uMnepHH GhLIO Bcero 54 MJH. XKH-
teneil. K Havany Tekyllero Beka uesoBe4eCTBO HACYUTBHIBaMO 1,6 MJpn.
yesnoBeK, a B 1966 r.— 3,3 mapa. Msyuyas auHaMHKy pocTa HapoOAOHA-
ceNeHuss 3eMJIH, JeTKo OOGHapYXHTb, YTO oOlllee YHCJAO 3eMJSH pacTeT
He NpPOMNOPLHOHAJBPHO BpEeMeHH, a HecpaBHeHHO ObicTpee. Ecanm nxo Ha-
9aNa Hallle§ 3pH 4YHCJO JIOfeH Ha 3eMJje y[IBaHBAajNOCh KaXAaylo
1000 ner, To mocae 1850 r. ato mpousomio 3a 100 ser. YaBoenue Ha-
ceneHnst 3eman (6 MupA. yenoBek) oxumaercs k 2000 ropy. Ecan Tem-
OH TPHPOCTA HEe COKDATATCS, yesoBeyecTBO GyleT YABAaHBAThCH 3a 2—
3 MeCATHIETHS, a 3aTeM H 32 HECKOJDbKO JeT!

UncneHHHH pOCT YeJoBeyecTBa MOXHO H300pa3HTh rpadHyeck:
OTK/afblBasi MO FODH30OHTANbHOH OCH rpadHKa roiH, a IO BepTHKAAh-
HOH — uHc10 3eMasH. Ecnm 6m oflllee yHC/I0 Ji0fell yBeNMuHBAJNOCh
NPONOPUHOHANBHO BpeMeHH, POCT uyesoBeyecTBa H300pa3uics OH HeKO-
Topoli Haylleili BBepx npsimoi. Ha camoM xe pene rpaguk pocra-—
CTPEMHTEJbHO B3MHIBaloLlasi BBepX KpHBasi, Ha3WBaeMasi B MaTeMaTHKE
oKkcnoHeHTol. OHa npelcraBasieT coGOfi TaK Ha3biBaeMHIHl 3aKOH HOp-
MaJIbHOTO POCTa, NMPH KOTOPOM rOJOBOH MPHPOCT MPOMOPLHOHAJEH YHC=
JIEHHOCTH HaceJIeHHs.

HonyctiM, 4To H BIpeAb YeNOBeYecTBO OyAET YBENHYHBATHCH MO
3aKOHY HOpMaJsbHOro pocra, Toraa BHIPHCOBHIBAIOTCS MePCHEKTHBEI, He-
CKOJIbKO HeOXHJaHHbIE H C MepBoro B3rjfifia ycTpaumamolive. B camom
aeJe, NErKo IMOACYHTATh, YTO JeT yepe3 20 Ha BCeM 3eMHOM LIape IIOT-
HOCTb HacesNeHHsi CTaHeT TaKoil e, Kak cerolHs B Mockee. Yepes
NATb CTOJIETHH JKH3HeHHOe MPOCTPAHCTBO KaXKAOro uyesjoBeka OIpaHH-
YHTCH OAHMM KBaZpaTHHM MeTpoM cyumH! A uyepe3 MOJTOPH THICSAYH
aet?

Hago 3ameruTh, 4T0 aBTOPH STHX OLEHOK HCXOJHMJH H3 NPEANoJo-
*KeHHsl, 9TO TOJOBOM MPHPOCT OCTAHETCH HEH3MEHHBIM R DaBHBIM 2 Npo-
uentaM, Ho Tak nm 310 Ha caMoM [ese, MOXHO JIH J0BepsATb NMOCTOSH-
cIBY 9TOR UHPpPH?

3a nepsue 1900 seT Hamed 3pel rog0BOA MPHPOCT HaceJeHHs 3eM-
an He npeBuwan 0,1 %. Celiuac Bo MHOrMX CTpaHax oH Goablie 2 H
naxe 3 %. Bor mpumepnl (B npouenrax): Kurait — 2,3; Typuus — 3,0;
Mekcuka — 3,4; Hukaparya— 3,6; Benecysna— 3,8. Uro kacaercs
Pa3BHTHIX CTpaH, TO NPHPOCT TaM, KaK mpaBuio, He Jdocturaer 2 %
(CIHA — 1,3; Aurmus —0,6; ®PI'—0,7; dpanuus —0,7). B Coser-
ckom Cotose rogosoii mpupoct paseH 1,7 %. Camoe, moxanyii, yauBu-
TeJbHOE B 3TUX IPOTHO3aX TO, YTO KaTacTpoduieckoe MepeHaceJeHHE
3eMJH HOMKHO HACTYMHTh B 0603pHMOM OyIdylieM, T. €. yepe3 KaKHes
HHOYAb HECKOJLKO CTOJIETHIL.

T'po3uT an yenoBeyecTBY 3TOT «AeMOrpa(HdeckHil B3pHIB», 3TO Uy-
HOBHIHOE NepeHacejeHue Haiueli nnavetw? Kak M BCfiKHe NpPOrHo3wl,
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npeanosnoxeHHe 06 «aCTPOHOMHYECKOH» YHCIeHHOCTH Oyayulero yesose-
yecTBa He o6nafiaeT aGCOJMIOTHOH AOCTOBEPHOCTLIO H MOMET CTaTh pealib-
HOCTbIO, €C/IH 3aKOH POCTa MO SKCMOHEHTe COXPAHHTCH M Ha BCE MOCJEdy-
olKe Beka.

IpecnoByThit «3akodn MasbTyca» NPOTHBGPEUHT DPeabHOMY XOLY
uenoBeueckoit ucropun. He monkeH on HMeTh CHIy H B 6yayLieM, moTos
My 4TO B HOPMaJbHO pa3BHBaioLiefics UWBHIH3ALUHA (2 HMEHHO Takoil MH
apeicraBaseM ce6e KOMMYHHCTHUECKOe O6ILecTBO OyAyLIero) SKCIMOHEH-
Ta pocra NPOH3BOACTBA 3HepruH OYAeT Bceria HATH BbllIE SKCMOHEHTH
pocta HapopoHaceneHHs. VIHauye rosops, Taxkoce COOTHOIIEHHE MapaMetr-
POB 3THX 3KCIOHEHT OGECNeyHT HempepHBHHIA POCT MaTepHanbHOro Gia-
FOCOCTOSIHAS KaXX0r0 uJeHa o6iecTBa.

Her, He ofHulIaHHe kaeT uyesnoBeuecku#i pod, a HaoGopor. Tosops
cnosaMu K. 3. IluonkoBckoro, 4esnoBeuecTBO B KOHIE KOHUOB NpHOGpe-
TeT «Ge31Hy Moryuiectsay. OHaKO 3TO BOBCe He 3HAUHT, YTO Halla MJIaH2-
Ta CMOXKeT BCerja YAOBJETBODHTb BEIIECTBOM h 3Heprueil 3ampochl 3eM-
HOH LHBHIN3ALHH.

Kak y:e roBopmJoch, uepe3 HeCKO.JIbKO BEXOB Ha 3eMje CTaHer,
No-BHAHMOMY, TaK TecHO, 4TO paccefenile uesoBeuecTBa B Kocmoce —
cHayasa Ha Tedax CoJIHEYHOH CHCTEMHI, a 3aTeM H 3a ee NpelejaMH —
OKaXKeTCsl NpOLeccOM COBepIIEHHO HensbexHniM. (BapHaHT «koHcepBa-
IHA» YeJOBeyecTBAa Mbl PACCMaTPHBATL He OydeM).

K paccenennio B KocMoce TONMKAlOT 4eJNOBEYECTBO OrpaHHYEHHHE
(x0T moKa BO MHOrOM elle He HCHOJIb30BaHHLIE) SHEPreTHUYECKHe U Be-
L{eCTBEHHble pecypchl Hailleif nJiaHeThl. CeromHsi 3eMHLIE pecypChl elle
OYeHb BEJHKH W BO3MOXHOCTH HX HCMOJb30B2HHS AaJeKO He HCUepNaHbL.
Her coMHenuii, uT0 naxe NMPH COBPEMEHHOM yDOBHE TeXHHKH, PalHOHA/h=
HO HCMOJIb3ysi 3eMHble 6OraTcTBa CYUIH H OKEaHOB, MOXKHO MPOKOPMHTDb
ropaszo Gogblilee KOJHYECTBO JIOAeH, seM TO, KOTOPOE CerofHs Hacesd-
er 3emHoi wmap. OZHAKO HeMpepHBHHLH HayYHO-TeXHHYECKHH mporpecce
yesN0BeyeCTBa H POCT €ro YHC/AEHHOCTH MOIYT GHITb obecreyeHbl YHCTO
3EMHBIMH pecypcaMi CKOopee BCETO TOJbKO Ha Oamxkalilime CTOJNETHA.
B rpsiaymue Beka nporpeccHpyiomlas 3eMnasi UHBHAH3ALHA LOJIXKHA He-
n36exHO pacceqHTbCsl Ha npoctopax Kocmoca.

CraHeT JH 4YeJIOBEYECTBO KOCMHYECKON uuBuiH3alueli? Berpernres
JIH OHO KOrZa-HHGYAb C APYTHMH Pa3syMHHIMH oOuTaTensiMH Bcesnennofi?
MoJ040CTH CBOMCTBEHHO YBJEKaThCsl. ITO OTHOCHTCS HE TOJMLKO K JIIO-
LM, HO ¥ K HOBbIM HANpaBJeHHsIM B Hayke. [lepBble ycrmex# KOCMOHaB-
THKH TOPOJMJH Yy MHOTHX YBEPEHHOCTh B JOCTHXHMOCTH CaMBIX yJajieHs
Heix 06bekToB KocMoca. U xors mepBbie Op6HTabHBIE KOCMHYECKHE KOpa-
614, CTPOro roBOps, He BHXOAHJH Ja)e 3a IpaHHUBl 3eMHOH aTMochepn
(BepxHsisi FpaHHNA KOTOPO{t HaXOAHTCH HAa RHcCOTe 1—2 ThiC. KM), mo-
ABUJHCh COTHH CTaTeil M KHHT O MEX3Be3IHBIX MNepejeTax H Jaxe
O TOCElEHHH COCeAHMX 3Be3fHHX cucreM! ITOMY HeMalo Crnocos-
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CTBOBaJa TEOPHS PEJNATHBHCTCKHX 3BE3N0JIETOB, B KOTOPHIX (Mo DitH-
WTeliHy) AOMKEH NPoABIATbCHA 3hdeKkT 3ameineHus spemenu. Hecuox-
Hble TOACYETHl NOKA3BIBAIOT, YTO NPH INOCTOSHHOM YCKOPEHHH, paB-
HOM ycKOpeHuio cBoGoaoro mamenHs (9,8 m/c?), sBesfioner AoGepercs
10 ueHTpa Hawel [anaktuky Bcero 3a 20 Jer (Mo BpeMeHH BHYTPH
Kopa6as). Ecin BTPoe yBeJHUHTb €ro yCKOpPeHHe, TO AO TYMaHHOCTH
AujpoMenn, coceAHell K HaM 3Be3lHOlt CHCTeMB, yAacTcs A0GpaThCs Bee-
TO 3a OAHMH roa!

PacyeThl 3TH U B CaMOM JeJie FOJIOBOKPYKHTEJbHE. A OT <«roJoBo-
KPY)XeHHS» HepeJKO 3a6HBatH O LeJH TAKMUX CBEPXAaJbHUX mepene-
TOB — Beflb 32 BpeMs IyTelleCTBHS K TYMaHHOCTH AHAPOMeJbl H 06paT-
HO Ha 3eMJie MO 3€MHbIM Hacam NpOHAeT He roj, a TPH MHAAHOHA jaet!
EcTb sin TOrga CMBIC/ BO3BpallaThcsl B OTYHI AoM? Jla H KOMY HYXKHH
cBejieHHs, AOGHTHE NyTelleCTBEHHHKAMH TPH MHJJIHOHA JeT HasaR?

IocreneHHo mbl1 yrac. Bce Goublie H GoJblle CTaJO MOABAATLCS
pa6oT, AOKa3bIBAaIOLIHX, YTO MOJETH K 3Be3JaM NPHHIHIHAJLHO OTJH-
yatotca ot noseroB B CosHeuHoM chcTeMe. M Bce vallle H yallle CTaBHT-
cs BOMPOC O BO3MOXHOCTH MeX3Be3fHHIX myTemectBuil. [IpeacrasbTe
ce6e, YTO C TOMOILUBIO M3BECTHBIX HaM JBuraTeseii Mbl pasorhHaju Koc-
MHuecKHil KOpaGJb A0 TpeTbeil KocMHueckoil ckopoctH (16,6 km/c). Ecan
6bl 3Ta CKOPOCTb COXPaHfJacb Ha NPOTAMXEHHH Bcero nosera (4TO He-
peaJibHO, TaK KakK TpeGyeT HempepblBHOro pacxoia Tomausa), To A0 G-
skaitiedt 38e3fnl [TpokcuMbl LleHTaBpa MH mo6panuck 6bl 32 77 000 ser.
Ha caMoM e Jese HbHellIHHe 3aNMyCKH NPOXOAAT HHaue. PasorHaB Ko-
pa6ib 00 HYXHOH CKODOCTH, ABHMraTe/lH TepsiOT BCe CBOe ropiouee H
najnee KOpaGib JETHT MO HHEPUUH®, HJH, TOYHEe, B CBOGOAHOM MaCCHB-
HOM moJieTe, KaK GpOLIeHHH BBepX KaMeHb. JIOCTUTHYB HEKOTOPOH BHICO-
TH, KaMeHb OCTAaHOBHTCSl Ha MTHOBEHHe, a MOTOM Ha4HeT MmajgaThb, Tak e
H KOCMHYeCKHIl KOpa6/b: NepBOHAYaJbHO pPA3OTHAHHEIL 10 CKOPOCTH
16,6 xM/c, OH NpHMEeDHO Yepe3 MHJJHOH JET OCTAaHOBHTCS Ha IpaHHLe
cepsl geiicteus CouHual, a 3aTeM HayHeT najgaTh OGPaTHO, K LEHTpPY
ConHeuHoit cucreMbl. sl osleTa Ha 3Be3JH C MOCTOSHHBIM YCKOPEHHEM
HH OJIUH M3 CYLIECTBYIOIMX KOCMHYECKHX ABHraTejeil He roautcsa. K tomy
JKe ¥ CPOKH MoJieTa yCTpallaiollle BeJHKH, YTO MPEANOJaraetT CMeHY MHO-
THX-MHOTHX TOKOJIEHHH Ha 3Be3[0.eTe — HeuTO COBEPLIEHHO YTONMHYHOE.

Brixon, Kasasnoch Ovl, 3aKaiouaeTcss B NOCTpOfike (DOTOHHBIX pPaKer,
CBOe0OPa3HbIX HCMOJIMHCKHX «IIPOKEKTOPOB», MOLIHEMLIMH MYyuoK cBeta
KOTOpHIX CO313eT PeaKTHBHYIO TATry2 Takoif moTOK cBeTa Mor OH Aath
AHHUTHJIALMOHHEIA ABHraTesJb, B KOTOPOM MpPH COeJHHEHUH «CIKHUTAJHCh®
6n BemecTBO H aHTHBemlecTBo. Ho, Bo-mepBLIX, MOKa COBEpIIEHHO Hesc-

1 Tak HasHBaeTcs 06J1aCTb NPOCTPAHCTBa, rAe nputsikenne CosHua
NpeBLILIAET MPUTAXKEHHS OJHKAHLIUX 3Be3 .

2 TlonpoGHee cM. B kHure P. T. IlepenbMana «Lleqn H nyTH mnoko-
penus kocMocar. M., «<Hayka», 1967,
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HO, TA€ H KaK B3fiTb AHTHBELIECTBO, Ja M CYLIECTBYET JH OHO Boo6ule.
Bo-BTOpBIX, OCTaeTCAA OTKPHTHIM BONPOC H O CNGCOGAX XPaHEHHs aHTHBe-
wectsa. Haxownen, B-TpeTbux, gaxe CKOHCTPYHPOBAB aHHHTHJIALNHOHHBIY
JBHTaTeJb, MBl JOJXKHBI IOCTPOUTH AJS HErO MCXK.IBE3JHYIO PaKeTy Takof
Macch H raGapuToB, 4TO cHAeJaTh ee Ha 3eMJe OyaeT HEBO3MOXHO, OCO-
GeHHO M3-3a BpeRHOro BO3JEHCTBHS H3/NYYeHHH ABHraTelsl Ha cpeiy, Tak
YTO BCE CO3]4aHHE MEX3BE3JHOro Kopalisi NpHAETCA BeCTH MOjaJjblie
OT 3eMJI Ha OKOJIOCONHEUHON OpGHTe.

He crnacaer mosioxeHHe U «OPAMOTOMHBIH» ABHIaTeNb, 3aGHpaiouyud
N0 NyTH MexX3Be3JIHOe BellecTBo. PacyeTh I10Ka3bIBAIOT, YTO 3aGOPHHKH
BElleCTBa JOJXKHH HMETb (paHTacTHUECKHe Da3MepH (B nonepeyHHKe —
MHOTHE THICSIYH KHJOMETpoB!). B cepun Becbma yGeluTenbHux paGor
B. K. ®epolinH NpHXOAAT K BEIBOAY, YTO B CCBDEMEHHO HayKe H Tex-
HHKe He BHAHO CDENCTB, KOTOpBIe CAeNajH Gbl Mex3Be3fHbIe MepesierH
OCYILIIECTBHMBIMH .

CkaafbiBaeTcst BleyaT/IeHHe, YTO PEeaKTHBHEIH CHOCOG JBHMKEHHA,
Tak GaecTsillle onpaBiaBlunil ce6f B OKPECTHOCTAX 3eMJH, AJS OCBOEHHS
aaxe OamxalMx K HaM pafioHoB ['aJlakTHKH npocTO HempHrogeH.
KcratH ckas3aTh, He TOAMTCA AJS 3TOH LENH H «CONHEYHBIA Mapyc» —
€IMHCTBEHHBII MOKAa B COBPEMEHHOH KOCMUHABTHKE HepPeaKTHBHBIA npuil-
UHN ABHXXeHHA. Tako# mapyc, HCIOMb3YyIOWKI CBeTOBOE AaBJieHHE CO CTO-
poHH CoJHLIA, OTHOCHTCA K JABHTraTe M MaJoii THATH, TaK YTO MOJETH
«M0J COJIHEYHBIMH TapycaMu» K 3Be3flaM 3afiMyT COBepILEHHO HepeaJb-
Hble MO NpPOJOJKHTENBHOCTH cpokH. Jlpyrue ke HepeaKTHBHHE CIOCOOH
foNIeTa K 3Be3/JlaM NMOKa HEH3BECTHBL.

W3 uenpeogonuMocTH (AJs COBPEMEHHOTO HeNIOBEYeCTBA) MEXK3BE3-
JHBIX NPOCTPAHCTB BHITEKAeT OLHO BaXKHOE CJIEICTBHE: e€CNH TJe-TO0 8
lanaktuke ectb ApyrHe pa3yMHBle CYIUeCTBA H OHH KOIZa-TO MOCETHIH
3eMyI0, TO HX TEXHHKa 32BeJlOMO HENMOXOXa Ha Ty, KOTOPYIO CeroaHi
HCIOJIb3yeT KOCMOHaBTHKa. HaTyXHo B3neraioumne B HeGO pakeThl-HOCU-
TeMH C XHAKOCTHO-peakTHBHBHIMH jaBuratensmMu (JKPJI), maccupHbie Ha
GoablieM YyyacTKe KOCMHYECKHX TPackTOpHIl NOJeTa, H MHOroe-MHOroe
JApyroe, 4eM Mbl TOpAHMCSH, NOKAa3aJHCb OLl, BEPOATHO, NpPECJOBYTHM
croctsaM M3 Kocmoca» MiameHueckuMH 3a6aBaMu. OIUHGAlOTCS Te SHTY-
3HACTHl I1aJIEOKOCMOHABTHKH, KOTOpble HINYT B HACKaJbHBIX PHCYHKax
H HHBIX «CJIefax» KaKoOro-TO CXOACTB2 C HBIHEIUHHMH CPeACTBAMH OCBO-
ennst Kocmoca.

TexHuka, unM, Kak Bbipaxkaetca Aptyp Knapk, TexHoJjorus BH3HTe-
pos u3 Kocmoca, kak, BeposiTHO, H UX NOBeleliHe, MOKA3aJHCh Obl Hau,
3eMJAHaM, YeM-TO «MarHYeCKHM®, CBEPXbECTECTBEHHBIM, HEOOBACHUMBIM,
HanpuMep, TaKHM, KaKHM KaxeTCsl COXpaWHRUIMMCH Ha 3emie AHKapsu
CTOJb NPHBLIYHBLA H BIIOJIHE NMOHATHBIA MHOrMM H3 Hac TeaeBH3op. Cko-

! «Tpyawt XV utennit K. 3. Llnnoakosckoro». M., 1981, . 106—113.
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pee e BCEr0 «MarHYHOCTb» TEXHHKH H HOBEACHUA HHONJIAHETAH NPOH3-
BeAyT Ha Hac ellle GoJsblliee BNeyaT/JeHe, TAK KaK BHE3EMHas LMBUJIH-
3alis, NOCETHBIIAs HAC, MOXKET OKa3aTbCs CTaplie ueJOoBeYyecTBAa HA MHO-
rHe TBHICSAYH JIeT.

IaaBHoe, yTo MOGYyXKAaeT HaC K 3BC3AHLIM NepesieTaM, STO JKaX[a
ofLeHHsl ¢ HHONJIaHeTHHM PasymoM, ¢ ApyruMH 06llecTBaMH pasyMHBIX
cymect. [las Tex, kto cyutaer Kocmoc HeoOHTaeMbIM, a 4esioBeueCcTB0
YHHKaJbHBIM H 3(deMepHbIM (HeH36eXHocTb ruGean!) oGpasoBaHme mpo-
Gaembl MeXK3BE3AHBIX CBsidell (M B YACTHOCTH, IepeseToB) BOBCE HE CY<
wecTByeT. 3ayeM H Kyna JereTb? He cnokoiinee Jiu NOXKHTb CBOR BeK Ha
3emse? BrpoueM, HeKOTOpble H3 3THX CKEONTAXGB FOTOBHI MOPacCyXaaTb
O BCEJIEHCKOH MHCCHH YeJIOBeYecTBa, O TOM, YTO OHO OTBETCTBEHHO 4yTh
a1 He 3a cyAb6sl Bcero KocMocal Bee 910 3BYHHT MasloyGelHTeNbHO, TeM
6osee uTo, Kak 3aMetws Kospma IIpyTkoB, Henb3st, «06bATH HEOGDBAT-
Hoe». BmecTe ¢ TeM B GJHXKailllime Beka cKopee BCero Mul GyZeM NMPHKO-
BaHkl K okpecTHocTsAM CosHua. K ToMy e cefiuac ymecTHee Aymath He O
«KOCMHYECKOH MHCCHH», @ O NpEeOoJOJIeHHH Da3JHYHEIX KPH3HCOB Ha Ha-
wel njaHeTe, H3 KOTOPHIX MHOTHe H BNPSAMDL yIPOXKAIOT CYLIECTBOBAHHIO
yeJI0BeyecTBa.

Ho HuuTO, KOHeyHO, He MOXET OCTaHOBHTb [EP3aHHUS YEJOBEYECKO-
ro Pasyma, ero xaxay CBfi3H C BHe3eMHLIMH LHBHIH3auusmu. Ecau ce-
roaHs (H, MO-BHAHMOMY, ellle AOJIr0) MOJMeThl K 3Be3ZaM JONKHBI ObITh
Npu3HaHbl YTOMHEil, TO HeJb3sl JIH CBA2ATHCS C HHOMJAHETSHAMH KaKH-
MH-TO HHBIMH Coco6aMH?

CoBpeMeHHO! Hayke! H3BECTHHl TPH MeTofa Noucka Buesemubix Lln-
saausaunft (BI):1) «acrpodusmueckuii»; 2) «csaswoii»; 3) Merox mno-
ucka 30HA0B Bpeficyasna. PaccMoTpuM riiaBuce B KaxJAOM U3 HHX.

Jlo cux nmop pasBHTHe 3eMHOH LHUBHJIH3AUMH IJIO Ja M MPOAONKACT
HATH MO TaK Ha3LIBAEMOMY OPTO3BOJIIOUHOHHOMY nyTH. OH 3aK/lOuaercs
Bo Bce 6oJiblileM M BCe YOBICTPSIONIEMCS OBJIAaJeHHH BELIECTBOM, SHep-
rueit 4 WHopManHell MHPa, KOTOPH OKpPyXaeT yeJoBeKa. JTa B3PHIBO-
06pa3Ho pacTyliasi SKCNAHCHA YXKe CerofHA MNpHBeJa YeJOBEYeCTBO K
PAas3NHUHOTO POJAA «B3phiBaM» (AemorpaduueckoMy, HHPOPMAUHOHHOMY H
npyrum). Tlono6HuH, KaK €ro Ha3wBalOT, SKCHOHEHIHANbHHA pPOCT —
siBJeHne cyry6o BpéMenHoe. PaHo HJIH MO3AHO CONMPOTHJ/IEHHE Cpeln MpH-
BOAUT K 3aTYXaHHIO POCTa, K HEKOTOPON CcTabmiu3aumd, CyTh KOTOPOIt
CBOMNTCA K YCTaHOBJIEHHIO FapMOHHYECKOro pasHOBeCHs opramusMa (3
YacTHOCTH, H TAaKOro KOJJIEKTHBHOIO, Kak ueJoBedeckoe O0O6LIeCTB0) ¢
OKpyzKalolleil NPHPOAHOR cpenolt.

Besyznepxuoe «nokoperue IIpupoasi» upeBato ru6esbio He NpHPOAL,
a ee nokopureef.

1 Cum. c6. «[Ipo6sreMa moHCKa BHe3eMHHIX HuBHJH3auuii». M., «Hay-
Kka», 1981, c. 97,
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Cpenn pa3sHbIX KDH3HCOB H TYMHKOB, PO3SILLHX THOENBIO YeNOBEUECT-
By, 3KOJIOTHYECKHE NMpPOoGaeMbl Ge3yc/]0BHO 3aHMMaIOT NMepBoe mecto, Oun
OXBaTH/IH BCE CTOPOHBI AeATEJbHOCTH UeJOBELeCTBa, NaXKe KOCMOHABTH-
Ky. [Moncuntano, Hampumep, yTo 125 YacThHIX 3amycKOB TAaKOro paKeTo-
HocuTensi, kak «CarypH-5», uan 85 3amyckoB GPOMTANBHOrO CamoJeTa
«llaTT1» nmpHBEAYT K KaTacTPOYHYECKOMY K HEOOpaTHMOMY Daspylle-
HHIO 030HOBOroO cJost 3emanl,

Kasanoce 6H, Bce 3TH ()aKTHl 3aCTABJSIOT KPHTHUECKH OTHECTHCh K
OPTO3BOJIIOLHOHHOMY NYTH pa3BHTHA. [TpnHUgn «Gosblie, GriICTpees, rpn-
3SIIHH YeJOBEYECTBY DOKOBHIMH MOCJEACTBUSIMH, BDSIX JH MOXKET GOHTh
TIPH3HAH OGILHM INPHHIHIOM Da3BHTHSA BCEX BHE3EMHHX LHBHJIH3ALHIL
MexAy TeM HMEHHO 3TOT MPHNUHM MOJIOXKCH B OCHGBY NMpECAOBYTOH KOH-
HEMIHA «KOCMHYECKOr0 YyAay.

IMpeanonaraercs, yro BLL B mpouecce 3KCMAHCHBHOTO <IMOKOPEHHS
TIpHpoAH>» PaHO HJH MO3ZHO MepeiliyT K CTPOHTENLCTBY TaKHUX TPaHIH-
O3HHX acTPOHH}XEHEPHHX COOpYXeHHH, UYTC HX yZacTcs 9yTb JIH He C
NepBOro B3risga 3ameTHTb ¢ 3emaH. I'0BOpS KOHKpeTHee, aCTPOHHKC-
HEepHHe COOpYXKeHHsI HO/KHH OHTb, pasyMmeeTcsl, He JKHAKUMH HJIH raso-
06pa3HbIMH, a TBEDLOTENLHBIMH KOHCTPYKUHSMH, KOTODHE H3Jy4aioT B
uHQpaKpacHOM [uamasoHe HJHM pajnHofuanasoHe. M xors ¢ Mex3Be3n-
HBIX PacCTOSHHMA AeTaJH KOHCTPYKUHHA HEBO3MOXKHO GYZeT «pasrisierb»
HH B OJHH TeJIeCKON, HX H3JIyueHHe H SBHTCH NPH3HAKOM <KOCMHYECKOro
qyLa».

JBa coo6GpaKeHHS HEMOHCTPHDYIOT HOJHYIO GecrnepCneKTHBHOCTS
9TOro «acTpoduU3HyecKoro» MeroAa mouckon BII.

1. Ecnn Korma-unGyAp HafiAyT 3arajouHHe KOCMHYECKHe HCTOUHH-
KH ¢ H3GBHITOYHRM MJHHHOBOJNHOBBIM H3JyYeHHEM, TO HaBepPHAKa BecbMa
H306peTaTe/IbHBle TEODETHKH-aCTPO(PH3UKH MPHAYMAT HM €CTECTBEH-
Hble 00bsicHeHHs. JI0Ka3aTh e «PasyMHOCTb» TAKOro H3Jy4YeHHs HeueM,
TaK KaK HHKaKHM KOAOM OHO He o6aanaer. Co3jaHue Ke HCIONMHCKHX
KOHCTPYKLMHA, [AETajlH KOTOPHX BHAHH C MeX3Be3JHHX pACCTOSHHH,
BHIVIIAHT YTOMHYHHM JAaxe AJs CaMHX FOps4HX CTOPOHHHKOB «acTpo-
(H3HYECKOTO METOLa®.

2. JINMHHOBOJIHOBOE H3JIyueHHe aCTPOHH)KEHEPHHX KOHCTPYKUHHA —
3T0 B CYIIHOCTH OTXOAH HMHOMJIAHETHOR TEXHHKH, NMpPHYEM OTXOAH KO-
JIOCCaNbHOH SHEPreTHYeCKOH MOIH, Mo3BoJsiomedl OOGHapyXHTb HX C
PacCTOSHHA BO MHOTO CBeTOBHIX JeT. Bpsi nu Takoe GespaccyAcTBo,
6eCCMLICJCHHYI0 TPaTy 3HEPruH CJleAVeT NMPHNHCATh HHOMJAHETHHM 0O6-
IecTBaM pasyMHHX cyiectB. CKopee Bcero, mepeXXHB Ha MJafeHYeCKOil
CTajM¥ DPa3BHTHS IKOJNOTHUECKHH KDH3HC, OHM <«BImHcanHcb» B IIpupo-
Ay, T. €. CBEJH SKOJOrHYyecKHe OTXOJAH €CJIH He A0 HYJd, TO A0 MHUHH-

”‘BCM. ¢6. «O6wectBo 1 nprpopHafi cpeda». M., «3HaHue», 1980,
c. 118,
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MyMa. A Toraa HaiiTH NMOAOGHYI0 3KOJOrHYeCKH BeCbMa Da3yMHYi LH-
BHJIH3aLHIO BPSA JIH YAACTCS.

Tak Kak M3 3HAKOMHX YCJOBEYECTBY CPeACTB CBSI3H pPaZHOCBSA3b
HauGosnee OBICTPa H YAOOHA, eCTECTBEHHO, YTO HMEHHO ee H TNHITAIOTCH
NPHMCHATb AJIS CBSI3H C HHOMMaHeTsiHamH. OHaKo H 34ecb Hac BCTpe-
THNH TPYAHOCTH, 3aMETHO CHH3HBIUIHE MePBOHAYaJbHHIl 3HTY3Ha3M,

Boo6pasute cebe, uro MH nmocaanH paauo3anpoc K BLI, orcrosmeit
o7 Hac Ha 100 cseToBHX JseT. JlomycTHM, YTO HHOIMUIAHCTsIHe cpasy Hac
MOHSAJIM M TOTYaC e MOCJaJH HaM XKeJNaHHBI pafHOOTBET ¢ HHTepe-
CyIOIIHMH Hac cBeXcHHAMH. Tak Kak oH Aofizer H0 3eMJH eie 4epes
100 ner, To, clefoBaTeNbHO, NPUMYT €r0 He HAlH COBPEMCHHHKH, a Ha-
A noToMkH. [IpHHLIMNHaJbHAsi CJIOXKHOCTL TaKOro pagHOPasroBopa
ouesnnna. [loceinast sampoc, MB HOMXKHH 3HaTb, 4TO GyHeT HHTepeco-
BaTh yYenoBeyecTBO uepe3 200 JseT, a 3TOr0 HHKTO He 3Haer. MoxHo,
KOHeYHO, YJOBHUTb HEeKOTOpbie OOLIHe TEHACHUHH pa3BHTAS HAayKH, HO
rAaBHHM B GyAymieM Oyletr HMEHHO TO, YTO CerofHsi HemssectHo. ITo-
Ne3HO BCMOMHHTb, 4TO CEroldHs yABOEHHe HH(OpPMaUMH B 06JacTH TOY-
HBIX HayK mponcxoXut 3a 10—15 ser. Mnaue rosops, B Hayke 2000 ro-
Aa HalUH cerofHsIlIHHe 3HAHHS COCTaBAT JHLIL okoso 10%. Tak Mox-
HO JIH C yBEPEHHOCTbIO NMpeAcKa3ath, yTo Oyzer uepes 200 JeT H KakHe
Apo6aeMH TorAa GyAyT BOJHOBATb POA YeNOBEYeCKHit?

SIBHO OTpHUATeNbHHH OTBET Ha 3TOT PHTODHYECKHH BONpPOC MOKa-«
3tIBAET, YTO NMpo6JeMa DafAHOCBA3H C HHOMJAHETSAHAMH TecHefHM 06-
pa3oM CBs3aHa € [POrHOCT4kof. B kKakoM-TO cMmbiciie paauopasroBop ¢
BIl noxox Ha AMaJOr AByX NPH3PAaKOB: MH 3anpallliBaeM He Tene-
pewnoo BLl, a Ty, Kotopas ewe Gyzer uepea 100 ner, a OHa mOCH-
AaeT OTBeT, He TOMY, KTO CMpalllHBaeT, a TOMY, KOro etlle HeT — G6y-
aymeMy uvenoBedectBy! C yBe/HYeHHEM DPacCTOSIRHS TPYAHOCTH GHCTPO
BO3pACTalOT, a PafAHOCBA3b Ha DPAaCCTOSHHAX BO MHOTHE COTHH, a TeM
6oJiee THICYH CBETOBHIX JIET TEPHAET BCAKHH CMBICI.

K nepcuncieHHHM TpYAHOCTAM MNpPHCOEAMHSIOTCA H TPYAHOCTH
«JIHHrBHCTHYECKOro» xapakrepa. I1a KakoM «s3biKe» pasroBapuBath ¢
unonnanersinaMu? IloiiMyT i OoHH Hac? A 4TO, eclH y HHX <BHAeHHe
MHpa» M COOTBETCTBEHHAs aKCHOMaTHka HHHe, yeM y semasH? He nc-
KJI0YEHO, YTO B TaKOM CJyyae MH OyJleM TFOBODHTb «HAa DPa3HHX H3bl-
Kax» H 3aBeJOMO He NofiMeM ApYr Apyra.

Korza B 1960 r. Hayanuch nepBhe NMOHCKH KOCMHYECKHX pafHO-
CHIHAJIOB HMCKYCCTBEHHOTO MPOHCXOXKMAEHHS, MHOTHe CNElHaNHCTH (He
roBopsi yKe 0 mpodanax) NA0X0 MPeACTaBisan ceGe BO3MOMKHOCTB yC-
nexa. Heynaua nepBHIX MOMHTOK NpHBeNa K MOCMELIHOMY BHBOAY 06
YHHKaJIbHOCTH 3eMHOM uuBHIH3auuH. OTCyTCTBHe CHrHaJOB GHJIO pac-
IeHEHO KaK <«CHFHAJ OTCYTCTBHsi». PeaslbHasi OLEHKAa CHTYaUHH B MOJ-
HOM Mepe caenaHa coBceM HenasHo uai.-kopp. AH CCCP B. C. Tpouu-
KAM B craTbe «Pa3BHTHe BHe3eMHBIX LHBHJH3aUHH H (H3HYecKHe 33-
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KOHOMepHOCTH»!. Y6emuTeabHHMH pacueramu B. C. Tpounxui# nokasan,
YTO NpH CYUIECTBYIOUIHX HHHE CPeACTBAX paAHONpHeMa YJOBHTb paaHo-
CHrHa/bl HHONJIAHETSH BpsA Ji BO3MOXHO. OHH, 3TH CpPeACTBa <«..nepe-
HOCAT BCe TPYAHOCTH CBSi3H Ha Nepefalollylo CTOPOHY, H 3Tl TPYAHOCTH
OKa3LIBAIOTC HENpeojOHMHMH JaXe IJf KpafiHe pPasBHTOH WHMBHJH-
sanun». MMeHHO nostoMy <«..MB He Hab/ogaeM KOCMHYECKHX uyaec»
(c. 28). Has npuema curnanos BLI, mo Muennio B. C. Tpouukoro, He-
00XOHMO COOpYXKEHHe BCEHanpaBJ/IeHHON IPHEMHOH aHTEHHBl C MAaKCH-
MaJIbHO BO3MOXHOH mniowanbio npHeMa. Ee MoxHO mpexncraButh cefe,
HanpuMep, B BHAe ctepn ¢ yKpenneHHHMH Ha Hell 60000 o6HuHBIX
napaGoynyeckux aHTeHH aunamerpoM 21 M kaxpasa. [Ilpu arom cama
chepa nO/MKHA HMeTb MHHHMaJbHHi nonepeyHuk 3 kM. C TakuM aH-
TEHHHIM YCTPOMCTBOM, MOXeT GHTb (HO He 00s3aTeJbHO), KaKHe-TO pa-
3yMHHE CHTHaJbl B YAacTCH YJIOBHTb.

HecpaBHuMO TpyaHee NOCTPOMTb <«paaHOMasiK» JJsi MNepefaun ¢
3eMan cHrHaloB HHOMJaHeTsHaM. Ero coopy:XeHHe CTaHeT peajbHHM
JHmb B GyAylleM C YCHeUIHHM pa3BHTHEM KOCMHYECKOrO TPaHCHOPTa,
TaK KaK MO PAAY NPHUMH TaKOH «MasiKs Hesb3si pa3MecTuTb Ha 3ewmJe,
a NMpHJAETCA ero yAajduTb OT Halleli INaHeTH 3a Npelensl JyHHOH op6H-
TH. Te e rumortetuueckne paanomaskn BLI, xoTopue ceromHs ¢ Ha-
IIMMH CPeJCTBaMH MH HINeM, JHOJ/KHE 06/1alaTh COBepIIEHHO Hepe-
alpHHIMH Napamerpamn. Tak, HanmpuMmep, CcoOpyKeHHe c¢epHUECKOro
BCEHanmpaBJ/leHHOro «Maskay MomHocThio 10!8 Bt Ha cdepe ¢ momepeu-
HHKoM 5000 kM notpebyet ot BLI cpoka cTpouTenbcTBa He MeHee 3 MJIH,
jger. Ckopee Bcero B peaJjbHON 0GCTaHOBKE 3TOT HCIOJHHCKHH CPOK
BpeMeHH Halo «mo Kpaiine#i Mepe yaecateputb» (c. 27).

Bce atn pacuern B. C. Tponukoro paspymaior HaWBHbIE YTONHH O
CKOPOM YCTaHOBJeHHH paiuocBsisk ¢ BLL. Omumu, ecrectBeHHo, poxpaaior
H JApyroii MpHHUMNHAMLHHEA Bompoc: a noJeaytorcs Ju BILL BooGme pa-
anocBA3blo? He H3BecTHH /M MM HHEle, KyAa GoJee Gucrphle H a¢dédek-
THBHHE CpeicTBa o6uleHHs? BeAb Bcero ABa BeKa Ha3aj YeJOBEYECTBO
U TOHATHA He HMeJO O DaJHOBOJHAX, a CaMHM GHICTPHM CPEeLCTBOM
CBfI3H CYHTasach MOYTOBas Kapera.

W3 y6GemntenpHnx pacueroB B. C. Tpouukoro BHTekaer u Apyroi
BaxKHbIll BHBox: uuBHsm3auun III tina (mo H. C. Kapaawesy), ocso-
HBLIHe 3HEpPreTHKy B MacllTaGe cBoell raJlakTHKH, CKOpee BCero IpocTro
He cyuecTByioT. HM3-3a «cBeToBoro Gapbepas LMBHIH3ALUS He MOXKET
3aHMMaTb KaK YroAHo GoJbuwoli o6beM mpocrtpaHcTBa. OHa ocTaHeTcs
CBfA3HHM LEJHM JHIIb B OKPECTHOCTAX CBOell 3Be3An (NpHMEpHO B pa-
anyce, He Goabuwem 0,1 cBetoBoro rona). HHaue roBops, peaJbHH
anmb nuBuanszaunu I tuma, K tomy ke B uusmamsaumax III THna

t CM. 6. «[TpoGaema moHcka BHe3eMHbIX uHMBHAH3auuii», M., «Hay-
Ka», 1981, c, 5—29,
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NNOTHOCTb 3HEPTHH CTOJb BeJHKAa, YTO He TOJNbKO GeaKOBHe OpraHH3-
Mbl, HO H TBepJHe TeJa TaM CYyUleCTBOBaTb He MOryT. BepodTHo,
nostoMy. H. C. llkaoeckuit Haceausa noaoGHHe UHBHAH3auUHH poboTa-
MM, B KOTOpHe, MO ero CTPaHHOH HAee, B KOHLe KOHIOB NpeBpaTHTCA
BCe yesoBeuecTBO. BmecTo BHICKa3HBaHHA NOAOGHHIX HAedl cJaelyeT Ha-
yath, no MHenuio B. C. Tpouukoro, KOHKpeTHHe pacueTn GyAyHIHX
NPHEMHO-NepeJaloHX PafHOCHCTEM H SHEPreTHKH KOCMHYeCKOro TpaHC-
nopra. «3to cpa3dy, — nuumer oH (c. 21), — orpamuyur GyiictBo (aH-
Tasuy o G6esrpaHHyHhX 3HEpPreTHYECKHX BO3MOMHOCTAX BHICOKOPa3BH-
TOH UHMBH/IH3AaLUMH M NOMOXeT BHpaboTKe NpPaBHJBHON CTpaTerHu NOHC-
Ka UuBHJH3alui B Hawed [anakrtukes.

Takum o6pa3oM cerofHsLIHHe HeyjJayd <«CBA3HOLO METOAa» BIIOJIHE
3aKoHOMepHH. JIump B OyAyuleM, GHTb MOMKET, OH IpHHECEeT YycCrex.

Oxono ABYX HecATHIeTHH Ha3aj aMepHKaHCKHI actpoHom P. Bpeii-
CY3JU NpPefJoXH] HayaThb NOHCK HHONJAHETHRIX 30HAOB B CoJHEeuHOH
cuCTeMe M Jaxe Ha OKoJo3eMHHX opGurax. Ilo ero upee, moazepaH-
HOH{ pALOM MAPYTHX Y4YeHbIX, TaKHe 30HAN HMEIT LEJbI0 <...NPHBJEYDb
Halle BHHMaHHE K CYLIECTBOBAHHIO TaJlaKTHUECKOH CHCTeMBl OGLIECTB...
Ecan Tak, To MB MOJMXKHE OHTL OueHb BHHMAaTe/JbHbIMH, 4ToGH He mpo-
rasgetb HeoGbSICHHMBle paAHOCHTHAJH, KOTOpHe MOrYT GhiTh NPHHSATHL
MHe KaxeTcs, YTO 30HA, BCTPEYEHHBIH Ha MEX3Be3AHHX pPacCTOAHHAX
OT MecTa ero CcO3AaHus, JAoJKeH GbTb Habur HHPopMauuell n obaajath
€nocoGHOCTbIO Pa3yMHO OTBEYaTh Ha BONPOCHI» 1.

B HenaBHO ony6aMKOBAaHHOH cTaTbe JOKTOpa (u3.-MaT. Hayk
JI. B. Kcandpomaantn «[Ipo6GreMa 30HAOB BHeWIHeA UHBHAU3ALHH» 2
NPHBOJAUTCA MOAPOGHBEI aHaNH3 TAaHHCTBEHHHX pPaJH03XO, KOTOPHE He-
KOTOPHMH OOBACHAJHCh OTPa)KeHHeM 3eMHBIX pajHonepeAay HHONJIA-
HeTHhIM 30HAOM («3dderr Ilitepmepas). Bpemsa 3amepku Takux pa-
JHO3X0 CJHIIKOM BEJHKO, 4TOOB HX MOXHO OHJIO JIerKO OGBSCHHTBH
KaKkAMH-TO 3eMHbBIMH nNpHuYHHaMH. JII0GONBITHO, 4TO paiuo3Xo Ha6JIo-
Jlal0oTCA Ha BCEX YaCTOTaX, He3aBHCHMO AT CBOICTB HOHOCGepH Ha JaH-
Ho#l yactore. Eme Gosiee NOpa3HTeNbHO TO, YTO 3araflouHEle PajHO3X0
PerucTpHpYIOTCS He Bcerjla M MX ouepejnas <«cepus», NOXOXe, CBs3aHa
Kaxablii pa3 ¢ BBejeHHeM B CTPOil HOBHHOK palnOTeXHHKH. [lo MHe-
Huio JI. B. KcanpoManut, ..HeJb3si NOMHOCTHIO HCKJIOYHTL BO3MOXK-
HOCTb CBSI3H 3aJeP>KaHHBIX PaJH03X0 C THNOTETHYECKHM 30HJAOM BHeLI-
HCH LMBH/IM3alHH HJH €ro BCIOMOraTelbHHMH YCTPOHCTBaMH» 3, XoTs
no psAAy NPH3HAKOB «..Bce 3TO ropasno 6njblle Moxoxe Ha NMOGOYHBII
NPOLYKT KaKOro-TO HEH3BECTHOT'O Mpolecca.

1 C6opHuKk «Mexk3Be3aHasa cBa3b». M., «Mup», 1965, c. 267.

2 C6opuuk «ITpoGieMa noHcKka BHe3eMHEIX LHBHAH3auHil», M., «Hay-
Ka», 1981, c. 55—67.

3 Tam xe, c. 66.
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Ckopee Bcero «30Ha0B DBpeficyanna» B oGlenpHHATOM HX TNOHAMA-
HHH BOBce He cyulecTByeT. Cama 3Ta Hies #HeceT Ha cefe neyaTb MJas
[NEHYeCKOH CTaiHM KOCMOHaBTHKH, ee NePBHX IIaroB NoO CO3JaHHIO Hc-
KYCCTBEHHHX cnyTHHKOB JIyHe u mnaHer. [IpunereB ¢ paccTosiHHs B
JNECATKH CBETOBHX JieT, 30HAW Dpeficysnna Joxartcs Ha NaccHBHLI@
OKOJIOCOJIHEUHEle MJIH OKOJ03eMHHe opGutel. C TOMOUIbIO PaAHOBOJH
OHH HHQOPMHDPYIOT ueJIOBEYeCTBO O CBOEM CYIIeCTBOBAHHH, a TaKxke
nepejaloT CBefEHHST O HaC CBOHM CO3JaTe]isiM — NajleKHM HHONJAHeTs
HaM. Bce TpymHOCTM pajgHOCBSI3H Ha MeX3Be3AHHX PAaCCTOSHHSX TYT
Ha/MMIO, U He BHJHO, YeM NPHHUMNHAJbHO HaHBHbIe «30HAb Dpeiicyas«
Ja» OTJAHYAIOTCHA OT MEXNJAaHeTHHIX 30HJAOB, 3amycKaeMbIX 4YeJOBeYyecT-
BOoM. CoBepLIeHHO HEfICHHM OCTaeTcsi M BONPOC, KaK TaKHe 30HABI Cy«
MeJH NpPeoAoseTh MeX3Be3AHHE NPOCTPAHCTBA.

Ecau korpa-HnGyap ¢ APYrHX NJIaHETHBHIX CHCTEM Hac NOCETAT 30H-
OB HJIH KOCMHUECKHe KOpa6iH, To, Kak YyXe TOBOPHJIOCh, HaBepHsKa
OHH GYAYT BHIIJIALETb COBCEM HHavye.

HencuepnaeMocTs MarTepus — KpaeyroJibHhli NPHHUHI AHAJEKTHIE«
CKOro MaTepHasn3Ma. DTa HeHCYEpNIaeMOCTb KacaeTcs BceX CTOPOH 0Gb-
ekTHBHOro Guitus. Ilo cioBaM u3BecTHOro coserckoro ¢uinocoda mpo-
tdeccopa A. C. Kapmuna, «..NpHMeHeHHEe NPHHUMNA HeHCYEPNaeMOCTII
MaTepHH K IIPOCTPAHCTBY H BpPeMEHH BeJeT K BHIBOAY O HeHcuepnaeMoM
MHorooGpasun ux ¢opm. C 3T0ff TOUKH 3peHHS GECKOHEYHOCTb PO«
CTpaHCTBA M BpeMeHM NMOHHMaeTcs He KaK HX MeTpHYecKas GeCKOHEUs
HOCTb, @ Kak GecKOHeuHOe pa3HooGpa3ue NpOCTPaHCTBEHHO-BPEMEHHHIX
CTPYKTYp, IPOCTPAHCTB H BpeMeH. IDTO NpeiCTaBJieHHE COOTBETCTBYeT
co3naBaeMofi COBpPeMeHHOfI Haykof KapTuHe ¢H3HUecKOH BceneHHoii»!,

Hencyepnaemocts MatepuaibHOro MHpa (M Ha YpOBHe sIBJIEHHI, H
Ha YPOBHe 3aKOHOB!) oO3Hayaer, 4TO HayKa HHKorja He Gyner Hcuep-
naHa H 9TO BNEpeAH HAac XAYT He TOJbKO «psiOBHIe®», HO H (yHAaMeH-
TajbHble OTKpHITHA. C 3TOA TOYKHM 3PeHHsT H cJelyeT NOAXOAHTb K
npoGieMe CBs3H C HHONJaHeTssHaMu. [la, ceromns Mul He 3HaeM, Kak
YCTaHOBHTb C HHMH XOTsi 6Bl OQHOCTOPOHHIOI paauocBssb. He Buano
H CPeACTB, ¢ NMOMOIIbIO KOTOPHX YAaCTCA YBEPEHHO OTJIHYHTb <OTXOIbI»
BIl or ecTecTBeHHHX KOCMHYecKHX sBJeHuil. CoBceM 6e3HaAeKHOH BHI-
rasgut npo6ieMa Mex3Be3IHHX MepeseToB.

Ho 310 — ceromna. A sasTpa? Heyxenn HaBceraa uesnoBeyecTBO
o6peueHo Ha MOJHYIO H3oasauuio B KocMoce u Haedn K. 3. Huonxosckoro
0 BceJeHCKOM pacnpocrpaHenin Padyma He Goabule, ueM ytonus? JHy-
MaThb TaK — 3HAYHT He BEPHTb B CHJBl HayKH, B MOUIb YeJI0BEYECKOro
Pasyma.

Ve cefiyac Bce yalle HAYMHAIOT MOroBapHBaTb O «Napajefb-
HHX» MHPax H 00 HCNOJb30BaHHH AJS CBA3H C HHOMJIAHCTAHAMH HHHY

t A, C. Kapmuu. Ilosnanne Geckonegnoro. M. «Muicab», 1981,
c. 227,
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NPOCTPaHCTBEHHO-BpeMeHHbIX H3MepeHuit. B kuure V. Kopaucca «Pa-
KeTHble [OBHraTeld AJas KocMuyeckux woaeros» (MJI, 1962, c. 451)
CMeNo YTBCPXKAAETCH, YTO ..Helb3s AOIMaTHYECKH OTPHIATh BO3MOXK-
HOCTb CYIIECTBOBAHMA APYrHX H3MepeHHi, TaK Kak ML He o6aajaem
CIOCOGHOCTHIO BOCIPHHHMAaTh 4YeTBEPTOE HJAH INATOE NPOCTPAaHCTBEHHOE
H3MepenHe. TOYHO TaK G Hemb3f YTBEPXKAATb, YTO pacCcTosiHHE A0
Mapca He MoXeT OKa3aThCfi 3HAYHTEJbHO MEHbUIHM B KaKoM-au6o Ipy-
TOM H3MepeHUuH».

HssecTHble cleunanucTsl B 06/1aCTH KOCMOHABTHKH JOKTOpPa TEXHH-
vyeckux Hayk B. I1. Bypaakos u IO. M. [launaos B KamuTanbHOH MOHO-
rpadun «BHemHHe pecypchl H KocMoHaBTuka» (M. Artomuspar, 1976)
06CTOATENbHO OGCYXAAKT BO3MOXHBIE, HO NOKa YTO (aHTAaCTHUECKHe
TArOBble cHCTeMBl Oyayuiero. Cpelu HHX M HCKYCCTBEHHblE IDaBHTaLHOH-
Hule 3KPaHbl, KOTOpHE NMO3BONHAH GBI NMpPH MaJOM DacXojie JHeprHH Iie-
peMellaTbCA C OYeHb GONBUIAMH CKOPOCTAMH, H AHTHTPaBHTALHOHHEIE
nsuratend. PaccMaTpHBAalOTCA M BO3MOMKHOCTH IIPEONOJIEHHA «CBETOBO-
ro Gapbepa», H Jaxe HCIONb3OBAHHE A HYXJ KOCMOHaBTHKH OHO-
noseit n ncaxokuHesa !. Cpemn 3ajay, KOTOpble CTOSAT mepe] 3eMHoi
uuBanu3aumneit, unen-kopp. AH CCCP H. C. Kapnawes Ha3bBaeT H
TaKyl0, KaK <..H3yyeHHe BO3MOXHOCTH Ilepexoia B APyrHe H3MepeHHf,
HanpHUMep Yepe3 3apsAKEeHHYIO HYepHYI0 AHpPYy» 2,

[MpuBeneHHHe NpHMEPH NOKA3LIBAIOT, HACKONbKO HIMPOKUM CTaHO-
BHTCA (POHT HayuHbIX HcclefoBanufi. KapAuHasbHhe ycmexH Ha 3TOM
HANpaBJeHHH TaK Npeo6pasyloT COBPEMEHHYIO TEXHOJOTHIO, YTO C Te-
nepeliHeil TOUKH 3peHHsl OHA HeH3GeXHO JOJIKHA IOKAa3aTbCA «MarHeii».
Torma ¥ AJsi MHOTMX H3 cerogHsWHuX npoGieMm cBsisn ¢ BLI, BeposTHo,
HalilyTca HeOXHAaHHHe pewleHus. EcTecTBeHHO ayMaTh, YTO AaJjeKO
05orHaBlIMe Hac B PasBHTHH KOCMHYECKHe LHMBHJIH3ALHH 3HAIOT MHOroe
TAaKOe O MaTeDHH M CO3HAHHH, O 9eM Mbl H He mojo3peBaeM. A rtoraa
npAMOil KOHTAKT C HHONaHeTAHaMH (B ¢opMe Ju AHCTAHLHOHHOHN CBS-
3H HJH NPSAMOro BH3HTA K HaM) HeNlpeMeHHO GYHET CONPOBOXKIAATHCS
SIBJICHHAMH M COOMTHAMH, KOTOpble Halle HBIHEelIHee MHPOMOHHMaHHe
CKJIOHHO CYHTaTh YYTh JIi He «CBEPXbECTECTBEHHBIMH®, «MATHYECKHMH» H
«NPHHUMNHANLHO HeBo3MOXHbiMH». Heucuepnmaemas [lpupoma npemox-
HeceT HaM ellle MHOTO CIOPNPH30B!

Ko BceMy cxka3aHHOMy caelyeT A00aBHThb OAHO BaXKHOe 3aMeyaHHe.
Bce pacueTsl, oCHOBaHHEE Ha SKCIIOHEHTe, NOKA3bIBAIOT, YTO yeJoBeyecT-
BO B NPHHLIHNE 06JafaeT KOJOCCAJbHBIMH BO3MOXHOCTAMH WYHC/EHHOTO
pocra M TexHuueckoro mporpecca. Ho ato Bosce He o3Hauaer, uro Oy-
Aylllee pa3BHTHe 4YeJOBeYyeCTBa BcerAa OyaeT NPOMCXOAHTb MO 3KCIO-
HEHLHATbHOMY 3aKOHY.

! Bypnakos B. Il, Hauunos 1O0. V. Pakersr G6ynymero, M., Atom-
u3nar, 1980, c. 445—450.

2 Coopuux «[Tpo6rema nmoucka BHe3eMHHX wuBHIu3auuit», M., «<Hay-
Ka», 1981, c. 37,
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DKcrnoHeHTa TauT B cebe oueBuAuble HenenmocTH. CerofHs uenose-
4eCcTBO MCNOJb3YeT AJS XKHU3HM U TNPOU3BOACTBA cxKeroaHo 10'7 rpam-
moB Bemwectsa. [Ipu romosom mpupocTe BemectBa 4 Y Bcero uepes
200 sier oHO moMKHO Gyder Mcmoab3oBaTh 10%! rpamMmoB BeluecTBa, 4TO
pasHo Macce 10 MaH. ranaktHk! flcHo, uto 3to aGeypa. Ho orciona cie-
LyeT, 4TO Pa3BHTHE Ye/OBEUECTBA MO IKCIIOHEHTe — sIBJICHHEe BPEMEHHOE.
He 3naeM, Korza u Kak, HO OHO HenpeMmeHHO GyleT OTPaHHYEHO ecTecT-
BEHHbIMH NPUYHHAMH, I TEMN NpOrpecca 3eMHOM LHBHJM3ALUHH 3aMel-
JIMTCH.

310 — B GyaywieM. A noKa 3KCNOHeHTa AEHCTBYET B NMOJHYH CHIY,
M 3TO 3acTaB/feT YeJOBEUECTBO HCKAThb DeCypChl BEMIECTBA W SHEPrHH
Kak Ha 3emie, Tak u B 6anxueM Kocmoce.

BorarctBa 3emnu M GmoKHero rKocmoca

Koraa mo crapuHKe HEKOTOpHE PacCyXKAalOT O «HEHCUEPIIaeMOCTH» 3eM-
HBHIX pecypcoB, 3TH «Gojpbie» C/0Ba MOXKHO B JyylleM ciaydae MOHH-
MaTb B YCJHOBHOM cMbice. Pecypcn 3emian npH KOHeuHOH BeqHYHHE
ee MacCH HeCOMHEeHHO Hcuepnaembl. CaMyl0 BEpXHIOI0 OLEHKY 3eMHHIX
pecypcoB MOXKHO NOJYYHTb, €CJH IOACYHTATb IO ypaBHeHHIO DHHIITEH-
Ha, CKOJbKO 3HEPTHH BBIIENHTCA NPH IOJHOH aHHHrHAsAuMH (Tpespa-
LleHHe B H3/MydyeHHe) Hamel nnaHerH. KoJauuecTBo 3ToM 3HEprum
(104t JIxx) XOTs M oueHb BeJHKO, HO IPH Da3BHUTHH YesoBeyecTBa IO
9KCIIOHEHTe JaXke ee Koraa-HuGyHAb, KOHeyHO, He XBaTHT. [oBopsa cepb-
€3HO, YEAOBEYECTBO JOJIKHO OLEHHTb, HaJOAro JIi XBAaTHT €My TeX Be-
HleCTBEHHBIX GOraTcTB 3eMJH, KOTOpPHe OHO NMoguac Ge3paccymHo Tpa-
THT cerofHs. Takue NOJACYeTH [eNajHChb HEOZHOKPATHO, H MH Orpa-
HHYHMCS JIHLIb HEKOTOPBIMH NpHMepaMH.

Bor naHHHe, mpHBelieHHble aMEDHKAHCKHMH NPOTHO3HCTaMH ellie B
1968 r. 1:

Yucso et (HaguHast ¢ 1950 r,

Buanl MHHEpaNbHEIX peCypCcoB A0 NONHOTO HCTOLLeHHS)

Hed1s (o6mue paspesanuuie 3amacht) 32
Yronb (Bce BHIH) 2200
Jenesnas pyna (@ocToBepHEHIE H NMOTEHUHAJb-

HHE 3anachi) 625
Mexnb 45
Cauner 33
1uHK 39
OsoBo . 38
Bokcnth 200

t Cm. c6opHHK «Byunyulee uesmoBeueckoro obuiectBa». M., «Hayka»,
1971, c. 304,
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Bce a1 mopcyerst GhlME CHEeNAaHH NpH AOMYLIEHUH, YTO YPOBEHb
norpe6aenns 1948 r. coxpanutcs (Ha caMoM Jeje OH pe3Ko NMOAHSJCS).

B kunre akan. K. H. Jlykamesa'! BecbMa meTasbHO paccMaTpuBa-
IOTCS NePCNeKTHBH HCNOJMb30BaHHS MHHEpaJbHbIX 6oraTcTs 3eMaH, Ofi-
HaKO aBTOpP BO31€EPIKHBAeTCA OT KaKHX-THGO «TOUHBIX» IPOrHOCTHYe-
CKHX OUEHOK, H 3TO Pa3yMHO, TaK KaK MHl ellle OYeHb IJIOXO 3HaeM H
3emai0, 4 ee GoraTcTBa. JIMIIb HeMHOTHe GypoBble CKBaXXHHHI JOCTHT-
au ray6uner 10—11 kM, a valle Bcero mpu pas3BeliKe NOJE3HBIX HCKO-
naeMblx NPHXOAMTCA OrpaHHYMBATLCA CKBaXHHaMH rayGuHolt 200—
300 M. flcHo, uTo HamlM 3HaHMA O GOraTCTBAaX 3eMHOH KOpH KpaiiHe
OrpaHHYeHHI.

Tem He MeHee, HCNIONb3ysl 3eMHBIE Pecypchl, HaZ0 TBEpAO MOMHHTD,
YTO MHOrHe M3 HHX (HanpHMep, 3a/MeXH HedTH H LEHHHIX MeTasJoB)
HeB0300HOBasieMb. Bo BcsikoM ciyuae, MB NOKa He 3HaeM, KaK HX
noJayyaTh M3 JAPYrMX, MeHee LEHHBIX BeIUECTB, €Cld Aaxe Takol mpo-
LecC TeXHHYeCKH BO3MOXeH. JIMmp armocdepa, rugpocdepa u Guocde-
pa AEMOHCTPHPYIOT HaM MNOCTOSHHOE CaMOBO30GHOBJIEHHE B TeX IpH-
POXHEIX HHKJIAX, KOTOpHE COBepUIAOTCA C CaMOro Hayajaa reoJiorye-
CKOH HCTOpHH.

Ho u BO3MOXHOCTH «BO30GHOBHMBIX® PECYPCOB MH He JAOJKHH
nepeoLeHHBaTh. 3acOpeHHe Cpelbl, Bce ellle MOKa NpojoJKalolleecs B
OrpoMHBIX MacuiTabax, BeleT K HcTpeGJeHuio Guocdepw u Jaxe yrpo-
JaeT AanbHelilleMy CYLIeCTBOBaHHIO desoBeyecTBa. BHocdepa mo mo-
SIBJICHHS 4eJIOBEKa TaKXKe CO3JaBasla CBOM <«OTGPOCHLY, HO 3TH «OTXO-
IHl» XH3HH CHOBA BOBJIEKAJHCh €10 B Ka3aJoch GHl Be4YHHH KPyroBopoT.
To, utTo HaM Temepp KaxKeTCs HAeaNOM (OTXOAH ORHOIO IPOH3BOACT-
Ba — Chipbe A/ APYroro), AaBHO yXKe OCYIIecTBJsAJOCh B npupoje. o
«CHHTETHKa», HOBHeE HCKYCCTBEHHble MHHepaJbl, KOTOphie CO3J4aeT YeJso-
BEK, He YCBaHBalOTCAi OHOcGepoil U He BOBJIEKAIOTCA €0 B BHXPb XKH3-
HH. BoT mouemy B ceropHsillHeli CHTyalllH TOBOPHTb O BO300HOBHMEIX
pecypcax TpyAHO.

PaspaGoTka Heap 3eMJH HOJXKHA COYETAaTbCSA C HHTEHCHBHOH GOpb-
Go#t c 3arpsi3HeHHeM cpelbl. B Hamlell cTpaHe AOCTHTHYTH Cepbe3Hble
ycrnexu B GypeHun. McnoJb3yloTcs HOBble MallMHH I/ NMPOXOAKH TOH-
HeJlel H BbHIPaGOTKH YroJbHHIX INIacTOB. B GyaymeM «cBepJieHHH® 3eM-
HOH KOpH NMpeanofnaraerTcsi HCIOMb30BaTh H yJbTPa3BYK, H BHICOKOYac-
ToTHHE ToKH. CyllecTBYIOT pa3paGOTKH COBEpIIEHHHX MOJA3€MOXOACB,
STHX TEXHHYECKHX «KPOTOB», KOTOpHIE COOGIIAIT C MOMOLIbIO aBTOMa-
THKH TeM, KTO YNpaBAseT HMH C MNOBEDXHOCTH, O GOraTcTBax NOA3eM-
HOro MHpa.

TpyaHno ckasaTh, Kak CKOPO MH «pa3paGoTaeMs BCIO 3eMHYI0 KOpY
H <«IIpHMeMCSi» 32 MaHTHIO WJIH RaXe sAAPO — TeXHHYECKHE TPYAHOCTH

! JlykameB K. WU. Knanosasa naanersl. M., «3nanue», 1974.
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Ha 3TOM NyTH KojoccaibHh. Ho He BHAHO NPHHUMIHAJBHHX TNPHYHH,
MeIIalWUX IJyOHHHOMY OCBOEHHIO 3eMJIH.

Korga ucromarcs pyAHHe 3anackl Hallell IJAHETH, 4eJOBEeuecTso,
BEPOSITHO, TepefiieT K HCIOJb30BAHHIO OGHYHHIX TOPHHX MOPOA. ITO
JoruyHo — BeAb B 100 ToHHaX MarMaTHYeCKoH ropHo# MOpoAH, HampH-
Mep IpaHHTa, COAEPKHTCA B cpelHeM 8 TOHH aJlOMHHHsA, 8 TOHH XKese-
3a, 0,5 TOHHBl THTaHa W MHOTHe APYTHe LieHHble BellleCTBa.

A GorarctBa okeaHa, B KaXAOM KyGHUeCKOM KHJIOMeTpe KOTOPOro
Haxoaurcs 38 ToHH TBepAoro BemecTBal M3 Hux 30 TOHH cocTaBaseT
noBapeHHasi COJb, a OCTa/lbHHe 8 TOHH NPHXOAATCA Ha LEHHHE 3Je-
MeHTH (Hanpumep MarHuil — 4,5 TOHHHI). 3eMHHIe OKeaHH CcoJepxart
10'7 ToHH BoZopoza H 10!3 TOHH JAefiTepHs — CHpbA AJs aTOMHHX H
TepMOsAAEDHEIX YCTaHOBOK.

TepMosiiepHasi 2Heprusi Kaxkercs HaM naHaueed. I B camom neae,
COJIHEYHYIO SHEPrHI0 MHl HCMOAb30BaTh 3)PeKTHBHO IOKa He ymeeM, a
OCTa/IbHEIE BHABl SHEPrHH (BKJIOYAs 2HePrHI0 BOJAH, BETPa H BYJ/KAaHOB)
ABHO He ofecneyaT 3HepreTHYeCKHX HYXJ yejoseyecrBa. McmospsosaHue
HedTH M yrasd B KauecTBe TOIVIHBA 3aCTaBJ/isleT BCIOMHHTh 3HaMEHHTOE
3aMeuaHue [1. M. MeugeneeBa: «<MoXHO TONHTh Nedb H ACCHrHAUHUSAMH!»

Ho Tax nu xopolua tepMosiepHas 3Heprus, Kak HHorja o6 STOM
nmumyT? [la, 3HeprUH NpPH TEPMOSAEPHOM CHHTe3e MOXHO IOJYYHTh
MHOTO, BO BCSIKOM CJlyyae AOCTaTOYHO JJs1 YeJOBEUeCTBA <«Ha IlepBoe
speMs». Ho mponsBoficTBO 3Tol 3Heprum «rpssHoes u omachoe, OHO H
OCTaHeTCs TAKOBHIM, IOKa He OyAyT HaileHH (ecJu 3TO BO3MOXKHO!)
crnocoGel 06e3BpekHBaHUA slePHHX «0TXoA0Bs, IIpeanoxeHne o6 aToM-
HBIX «cBasikax» Ha JIyHe BpAZ Ju noixoAsiiee — BeAb KocMoc MH Bce-
TakH coGHpaeMcs OCBauBaTh, T. €. 3aCEJATh.

TakuM o6Gpa3oM, npoGJeMH BeIeCTBEHHHX H SHEPreTHYeCKHX pecyp-
COB HYeJIOBEYECTBA OYEHb CJIOXKHH. Be30TBeTCTBEHHHM ONTHMHCTHYECKHM
3afBJIEHHAM Ha 3TOT CYeT HaJ0 NPOTHBONOCTABHTH CEPbE3HYI0 paGoTy mo
co3zanuio 6Ge30TXOAHOrO NPOM3BOACTBA, OGECHeYEHHI0 MNPOrPECCHBHOrO
Pa3BHTHA 3eMHON GHOcGepH H NMOHCKAM HOBHIX, «YHCTHIX® cnocoloB mo-
JNy4yeHHs1 GOJbIIOro KOJHYECTBA SHEPTHH.

UYem Gorat GauxuHi KocMoc? Hackonbko peanbHo e€ro ocBoeHHe H
HCTOJIb30BaHHE Ha 6s1aro yesnoBeuecTBY?

[Toxkanyit, Hurge B Apyrofl 06Jacs! Tak He OHlyHIaeTcss B3PHIBOOG-
pasHHi XapakKTep Pa3BHTHsA 3e€MHOH LHBH/IM3alUHH, KaK B KOCMOHaBTHKe.
Ee ycnmexn noucTHHe usymureJbHH. Bcero 3a kakue-To ABa JecsATHJe-
THA — CPOK, HHYTOXHBIH B HMCTOpPHH 3eMJH, Halla NJIaHeTa oKa3aJjack
OKPYXeHHOI CBUTON U3 THICSAY CIyTHHKOB, 3eMHBIE aBTOMATHYECKHE CTaH-
LMK ycmeuHo uceaeayior Jlyny, Mepkypnit, Besepy, Mapc, IOnutep, Ca-
TYPH H MeXIJaHeTHoe NpPOCTPaHCTBO. OKPeCTHOCTH 3eMJIH exXerogHo
6opo3aAT MHIOTHPYeMble KOCMHYeCKHe Kopal.i, M, HakOoHell, COCTOSA/IHCh
nepsre skcneauuuu Ha Jlyny.
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Kane#imockon RoCTHXeHHH cOBPeMEHHOH KOCMOHABTHKH HECKOJBKO
NpUTYNuA y GOJBIIHHCTBA 3eMJAH CIOCOGHOCTb YAHBJASATLCH HOBOMY:
K 3anycky odYepellHOro CIyTHHKa MHOTHE H3 HaC OTHOCATCA CTOJb JKe
PaBHOAYIIHO, KaK K 3aypslHOMY IoJjeTy camoJsera. B 3roit asanrauun
YeJIOBEUECKOr0 CO3HAHHS K YCIIEXaM KOCMOHaBTHKH MOXHO YCMOTpeTb
H NOJNOXKHTeNbHYI0 uepTy. JIIoAu HayaJH NMPHBHKAaTb K KOCMOCY, a Koc-
MOHaBTHKAa IIOCTENEHHO CTAHOBHTCH TaKHM e IIOBCEAHEBHHIM YesoBe-
yecKHM [eNoM, Kak aBhauua. Ho HMEHHO 3T0 M oTpaxaer BaXHefillee
cOGBITHE B 3BOJIIOLUHH 3eMJIH — Iepexo] yYeJoBeYyecTBa B KOCMHYECKYIO
a3y cBoero cyilecTBoBaHHS.

Ionpo6yem mnpeacraButh cebGe RanpHefAumuit Xold coGuruii. IMonw-
TaeMcsi HaGpocarb Glu3kue H JajeKHe nepcneKtuBu B ocBoeHun Coi-
HeyHOM CHCTEMBHL.

JKuzkocThble paKkeTHble [ABHraTesd — OCHOBA COBPEMEHHHIX PaKer-
HocHrenedl. B kauecTBe ropiouero B HHX HCIOMb3YIOTCS, HanpHmep, Ke-
POCHH, CIHPT, THADPA3HH, XHAKHH BOLOPOJ, OKHCJHTENEM CJAYXKaT XKHA-
KHH KHCJIOPOJ, a30THasi KHCJIOTa HJH INepeKuch BoJopoja. JTH JABHra-
Teld OYeHb LIYMHbLI, NPOXKOPJMBE, HO 3aTO OHH Pa3BHBAIOT OrPOMHYIO
TATY, CMOCOGHYIO NPHAATh KOCMHYECKHM annaparaM TpefyeMble KOCMH-
yeckHe CKOpPOCTH. MakcHMasibHble CKOPOCTH HCTEYeHHSI ra3oB M3 Comla
XKHAKOCTHHIX PaKeTHHX ABHraTeJeli He NpPEBHINAIOT 5 KM B CEKYyHAy,
a onTHMa/JlbHoe YHCO CTYNeHeH B CTapTOBHIX KOMIIEKCax oGHYHO 3a-
KaoueHo B npefenax 2—4. [To Mepe NpoHHKHOBeHHs1 Bce B Goslee H
Gosee orhaneHHble pafioHsl CosnHeyrOl cHCTeMBl pasMepnl M Macca pa-
KeT-HOCHTeNiell 3HauHTeNbHO YBennunBaloTca. HeobGxomumocTs B Takux
MCNOJIHHAX OTMAafaeT, ec/iH MeXIVIaHeTHHH KoMIiekc co6HpaTh Ha OKoO-
noszeMHoli op6ure. Ho aas NdocTaBkH oTAelbHHX G6JIOKOB Ha 3Ty Op-
GUTy OnATb JKe NOTPe6GyIoTcA MAOCTAaTOYHO MOILIHble CTAapTOBBle pakeT-
Hhle CHCTEMBL.

CylllecTBYeT HECKOJNbKO BapHaHTOB SAJEPHBIX paKeTHBIX JABHraTte-
nell. B Hux paGouee Tesio HarpeBaeTCsl He 3a cyeT COGCTBEHHOH XHMHde-
CKOH 3HEPrHH, Kak B XHJAKOCTHHIX PaKeTHHIX JBHraTensix, a 3a CueT
Tensa, BhIeNsIollerocs npH sjaepHoil peakunmu. B kauectBe paGouero
TeJla MOXKHO HCIOJb30BaTh BOAOPOA HAH Aaxe oObluHylo BoAdy. B aBu-
ratenssix ¢ TBepAoPa3HHIM SJePHHM peakTOpOM yJAaBaJoch MHOCTHYb
(npu Ha3eMHBIX HCNIBITAHHAX) CKOPOCTEeH HCTeueHHs A0 8 KM B CeKYHOY.
B aBuratensx c XHAKOGa3sHHIM slepHHEM pPeakTOPOM 3T3 CKOPOCTb MO-
JKeT OuiThb foBedeHa Ao 20 kM B cekyHnay. Ecan e ypactes B kKocMHye-
CKHX JBHraTenfX HCMOAb30BaTb ra3odasHblil sAEPHLIH peakTop, CKO-
POCTb HCTEYEHHS MOXHO MOBHICHTL A0 70 KM B CEKYHAY.

Korna wenoBeyecTBO HayuHTCs YNpPaBiATb TePMOAJEpHOil peakuuei,
OHO, HECOMHEHHO, HCNOJb3yeT TepMosjepHble PeaKTOpH H 1 KOcMHye-
CKHX MOJIeTOB. B 3ToM ciydae CTaHYT peasibHBIMH CKOPOCTH HCTEUEHHSH
o 100 kM B CeKyHAY.

148



Caefyer 3aMeTHTb, YTO BHICOKHC CKOPOCTH. HCTCYEHHS Ta30B H3 COM-
Jla KOCMHMYeCKHX ABHraTesefi camMH mo cele ellle He peLIalOT BCeX Npo-
GreM KocMuueckoil TAroBof 3HepreTHKH. [laxe ecau 3atH cKopocTH Oy-
AYT OTPOMHEIMH, a TAra HHYTOXKHO Masa, ABHTaTCJAb He CMOXeET c00G6-
IHTb KOCMHYECKOMY amnmnapaTy HyXHoe yckopenue. Ilo-suaumomy,
KOCMHYECKHE siiepHble IBHraTeJH NMPHAETCA MCMO/b30BaTh TIMIABHHIM 00-
pPa3oM Kak ABUraTeJH MaJof TATH, NPHTOAHBE IS KOpPeKLUHH, MaHCB-
pHPOBaHHA, HO He AJs CTapTa ¢ 3eMJH U APYTHX KPYMHHX HefecHnix
Tes. BoaMokKHO, 4TO Yepe3 HECKOJbKO JIeT siiepHble XBHUraTeNH C TBep-
nopa3HHIMH peakTopaMH YAaCTCA HCNO/b30BaTb Ha BEPXHHX CTYICHAX
pakeT-HocHTesell (BepXHHX MOTOMY, UTO Ha HHXHeH CTyleHH 3TH IBH-
raTeqd BH3BaJaW Gbl paAHOaKTHBHOe 3apaxeHHe). Bo Bcskom cayuae,
KHAKOCTHBe paKeTHHe ABHratead OyAyT CIYXHTb ellle JKOJTO.

OcBoenne KocMoca uenoBeyecTBy nmoka oGXOQuTCsl Upe3BHUafHO AO-
poro. 3a nporpammy <«Ano.JoH» aMepHKaHIAM NpPHULIOCH 3anIaTHTh
25 mapa. gonnapos. SICHO, 4TO paccMaTpuBaTh IJIaHETH Kak OGBEKTH,
C KOTOPHIX IIeHHHE BellleCTBa GYAYT AOCTaBIATbCA Ha 3eMJlo, MOKa He
npuxoaurca. Jlpyroe meno—«pa3paboTka Ha MecTe», T.e. OpraHH3alus
KOCMHYECKOTro NPOH3BOACTBA MpexIe BCEro AJs JKH3HeoGeclmeyeHHs, CKa-
¥eM, MOCTOSIHHBIX JYHHBIX HJH IJIaHETHHIX NoceseHuit. JTOT 3Tam oc-
Boennst Kocmoca, co6cTBeHHO, Hauajcs Ha HallHX T/a3ax.

Hapo npusHaTh, uTo NMOKa MHl ellle OYEHb MaJO 3HaeM O MHHe-
panpHblX GorarcTBax JIyHb, TeM Gosiee maaHeT. BrmosHe Bo3aMOXHO, yTO
Ha JIyHe H 3eMHONOJOGHHX NJaHeTaX eCTb MHHepa/bHblE pecypchl, aHa-
Jgoruunble 3eMHbiM, HanGosee meHHble W3 HHX B HeGOJbLIOM KOJHYeCTBE
6yAyT, BepOSITHO, AOCTaBJieHH Ha 3emJiio, OCTajbHHE MOMAYT Ha opra-
Husaumo uxpyctpud B Kocmoce !. Ilo-BuanMoMy, HauuHaTe Hajo ¢
Jlynal 1 Mapca, rae cosgaHne CHayala BpeMEHHHX CTaHUHMH, a 3aTcM
H MOCTOSIHHHIX NOCeJEHHH BIOJHe peajbHo. TpyaHee (HM3-3a GJH30CTH K
Counnuy) ocBouTs Mepkypuft. CerogHs Raxe NpeAcTaBHTb cefe HeBO3-
MOXHO OcBOeHHe BeHepnl — c/IHIIKOM HerocTenpuuMeHn ee wup. [laa-
HeTHI-THTAHTH B JaJleKHX IaHax ocBoeHHs CoJHeyHOH CHcTeMW pac-
CMaTpPHBAIOTCA TJ1aBHHM 06pa3oM KaK HCTOYHHKH TEDMOAAEPHOTo TOI-
auBa. Bosiee mepcnexTHBHH B CMHIC/e OCBOEGHHSI KpYIHble CIHYTHHKH,
XOTA KOHKPETHBIX MPOEKTOB Ha STOT CYyeT NMOKa He CyIlecTBYeT.

3aMaHuHBO MNOfiMaTh KaKOA-HHGYAb »Ke/le3Hbi acTepoHiy H nepe-
BeCTH ero (C MOMOLIbIO PaKeTHHIX ABHraTesnell) Ajasi Pa3spaboTKH B OK-
PecTHOCTH 3eMJIH — NpH AHAaMeTpe acTepoHfa 720 M ero xBaTHJ0 OB
AN yMOBJETBOPEHHS TOAOBOH NOTPEGHOCTH ue/q0BeyeCTBa B KeJjese.
OnHako cerogHs Ha mojseTH K acTepouaaM, TeM Gojee Ha HX «Oyk-
CHPOBKY» NoTpe6yIOTCSl KOJIOCCa/IbHBe 3aTpaTH.

1978t EBny A, @, Huaycrpus B Kocmoce. M., «<MockoBckuit paGouniis,
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OcBoenne GamxHero KocMoca He caeayer cBoauTb X MOHCKaM U
HCNO/Ib30BAHHIO BEIleCTBEHHHX GOraTCTB KOCMHYECKHMX Tes. 3ajady Mo-
XKHO chopMyanpoBath wnpe. Ectb ABa myTH npucnocoGieHHst yenoBexa
K BpaxjeOHbIM eMy YCIOBHAM KocMHueckoff cpendl. ITepBHii M3 HHX
COCTOHT B TOM, YTO B KaGHHAX KOCMHYeCKHX KopalJsed CHCTeMB XKH3-
HeoGecleyeHHs CO3LAIOT MHUHHATIODHHA «bunnan 3eMaH», 3eMHOH KOM-
¢dopT. B MuxkpoMacuitabe Ty kKe GYHKUHIO BBIIOJHAIOT CKadaHApH.
Ha nepBux cragusx ocBoeHHs JIyHW u ApPYrux HeGecHBIX Tesl NMpHAeET-
cs1 DoBoJbCTBOBaThes 3TuM. Ho, «3akpenmuBuiHch» Ha JIyHe, mocTpoOMB
HepBble JYHHHE XHJHUla, 110 XapakTepy CHCTeMH KH3HeobecmeyeHns
HalOMHHaIHe KaGHHH KOCMHYeCKHX Kopalnefi, uejoBeyecTBo, BO3-
MOXHO, NPHCTYNHT K peopraHusaliu caMmoil JIYHbl, K HCKYCCTBEHHOMY
co3naHHio Ha Heit B ro6aiabHoM Macumitabe 06CTaHOBKH, MPHTOAHOH A
o6utanus. MHaue rosops, He IacCHBHOe NpHcIocoGJeHHe K Bpaxael-
HOM BHEWIHeH KOCMHYeCKOH cpele, a H3MeHeHHe ee B CnaronpusaTHYIO
IS 4eNoBeKa CTOPOHY, aKTHBHAsA NepelenKka BHeUWIHEH cpelbl B «3eM-
HONoaoGHOM» JAyXe — BOT BTOPOH NyTb, obecneyHBalOUIHA BO3MOXHOCTb
paccenenus uenoseyectBa B KocMoce.

KoneuHo, BTOpOfi NyTh TpyAHee NepBoro. B HeKOTOpHX cayuyasx OH
HEOCYIIeCTBHM HJH Kaxercs HeocyulecTBHMHM. Tak, co3manHe BOKPYT
JIyuel moctosiHHOM aTMoctepHl 3a CYeT rasoB, NOJYYEHHHX HCKYCCTBEH-
HO H3 JIYHHHX IIOpOJ, NpPeACTaBASeTCs HepealbHHM, (haHTacTHUECKHM,
TaBHHIM 0o0pa3oM H3-3a c1aGoii nyHHOH rpaBuTauud. [paBuTauns Ha
JYHHOH NOBEPXHOCTH B 6 pa3 MeHblle 3eMHOM, H HCKYCCTBEHHAs JyH-
Has aTMocdepa AoMKHa Ouictpo yaeryuutbcs. Ho Tor Xe mpoekr aas
Mapca npUHUHIHANbLHO BIIOJHEe OCYIleCTBHM, H BO3MOXHO, yTO Korjia-
HUGYab YCHJHs YeNOBeuecTBa INpeBpaTAT Mapc B MajeHbKyl 3eMJlo.
BrpoueM, u a4s JIyHH Moryr GHTb OTKPHTH chocoGH, obGecnednBaro-
mwpe ctaGHAbHOCTL €e HCKYCCTBEHHOH artMocthepn. A Ttorza Ha Jlywe,
6HTb MOXET, yAacTCsi co34aTb H ruapocoepy, H Gnocdepy. Mepreuit
mup JIyHel GyjeT oXKHBJEH yesoBeyeckHM Pasymowm.

Uz Bcex naaver ConneuHofi cucTeMH Mapc, HeCOMHEHHO, NepBHM
ToJBeprHeTcs «KoJoHH3auuns. ITunotupyemue mosersl K Mapcy npoex-
THpYyIOTCA Ha 90-e roABI TEKYLlero BeKa, a BHCaJKa IepBOH SKCHeXHIHH
Ha Mapc — a0 2000 roaa.

Onnako yxe cefiluac Mapc 063aBesicsi HCKYCCTBEHHHIMH CITyTHHKA-
MH, H Ha ero IOBEPXHOCTb ONYCTHJIHCb COBETCKHe aBTOMAaTHYECKHe CTaH-
mHH. 3TO CNY9HIOCh BCEro 4epe3 5 JieT mocse NMOCaAKM TaKHX CTaHUHI
Ha JIyHy, HecMOTPA Ha TO 9TO Aaxe IPH HaHGosbmeM COMHXEHHH C
3emnet Mapc moutn B 150 pas nanbime JIyHH — $aKT MHOro3HauH-
TeJbHHI, HANIOCTPHPYIOMH Heo6uuafiHo OypHHA nporpecc KOCMOHaB-
THKH.

Ecan 66 MH pacnonarand JABHraTeseM, KOTOPHA Ha MNPOTKEHHH
BCcero nojera K Mapcy npuzaBan 6n KocMHYeCKOMY KopabJio yckope-
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HHe, paBHoe 9,8 M B cexynay, To A0 Mapca MoxHO 6bi1o Gbl 1OGPATh-
cs Bcero sa Hegmemo. Cefiyac moka HEBO3MOXHO NpeiCTaBHThb, KaK MO-
ROATH K TeXHHYECKOMY peIUeHHIO TaKOH 3alayd, HO M yTBEpiKAATh,
4TO CPEACTBA MEXIIAHETHBIX COOOLIEHHH OCTAHYTCS TaKUMH e, KaK H
CerolHs, TOXe Henb3sd. BnpoueM, ecan peyb maer o Mapce, To u npu
COBPEMEHHOM YpPOBHE TEXHHKH €ro OCBOEHHe BIOJIHE BO3MOXKHO. Bepo-
ATHO, CTalHAHOCTb 3acejeHus Mapca u Jlyum Gymer OLHHAKOBOM.

OcBoerne COMHEYHOH CHCTEMB — 9TO He TOJLKO NOJETH Ha Iuia-
HeTHI, UX CNYTHHKH H 3acesleHHe HEKOTOPHLIX M3 HHX JIOAbMH M aBTOMa-
TaMH. JTO MpexJe BCero H paHbllle BCero Nepeleika Hamedr 3emad No
BKyCy M TpeGoBaHMAM 4ejqoBeyecTBa. He Bce HpaBHTCA HaM B Haluel
KocMHYecko#t KoamGenn. Iloka uesoBeyeCTBO HaXOAMNOCH B MJaleH-
YecKOM COCTOSHHH, ¢ 3THM NPHXOAMIOCH MHpuThcsa. Ho cefizac ono na-
CTOJILKO MOB3POCJEN0, YTO HE TOJbKO BHILJIO H3 CBOeil KOJbIGeaH, HO
H TOYYBCTBOBaJO B ceGe CHJBI 3aHSTbCA KOPEHHOH nNepeldenkoil coGcer-
BEHHOH NJaHeTHI.

Her nemocraTka B mpoeKTax HCKYyCCTBEHHOrO H3MeHeHHsi KJAuMarta.
Hanpumep, npensaraercs meperopoauTh NJIOTHHOR BepuHros mponus u
nepeKauuBaTh aTOMHBIMH HacocaMH Temiywo Boay THXoro okeana B Jle-
JOBHTHIA CKeaH. ECTb HeMa/io MpOEKTOB H3MEHEHHsI HaNpaBJeHHs TEmao-
ro TeyeHHs LoabdeTpuM, B YacTHOCTH HCNOJMb30BAaHHE ero AJs OTel-
JIeHHs CceBepOaMepHKaHCKOro noGepexbs. Bosbliyio momynasipHocTh NpH-
o6peny MPOeKTH NMCBOPOTA BCHATh KPymHe#wnx pek Cu6GupH u 06BoAHe-
HHSL ¢ HX MOMOWBI 3acyuuiBux pafionos Cpexuelt Asum. Ectoh aHa-
JIOTHYHBE NPOEKTH «OXHBJMeHHs» CaxapH M APYrHX NMYCTHHHHX paiio-
HOoB 3emin. Bce 5TH mpoeKTH OObeiHHSiET OAHH HEJOCTATOK — B HHX
HE YUHTHIBAIOTCS IMOCAEACTBHA HX peasIH3alldH, KOTOphieé MOryT OKa-
3aTbcsl KatactpodHueckMMu (Hanpumep, moBopoT [oabdperpuma K mo-
Gepexbio CeBepHoil AMepukH BH30BeT ofefieHenue EBpomn), Temnm xe
NOpPOKaMH CTPaAdalOT B NPOEKTH OOIIHPHHX BOMXOXPAHHJHMII, HOBHIX Ka-
HaJOB M BOOOLIE BCSKHX KDPYNHHBIX HCKYCCTBEHHHMX H3MeHeHHMA B ¢usu-
yeckolt NMpHUpPode 3eMJH, B TOM YHCJAS HCKYCCTBEHHOrO yMeHblIeHHs 06-
JIAYHOCTH MM OGHJILHOTO AOXK/eBaHHUS,

Cure10BaTe/bHO, Nepefenake 3eMJIH IO/IKHO NMpPeAllecTBOBATD TIATEb-
HOe HayuyHO OGOCHOBAHHOE NPOTHO3NPOBAHHE MOCJeACTBHH BMellaTeJb-
CTBa 4eJIOBEYECTBA B YCTAHOBHBILeECS PaBHOBECHE MPHPOAHBIX SBJECHHM.

He ymes noka mepejesath cOGCTBeHHYIO IJIaHETY, 4eJOBEYeCTBO
TeM He MeHee 00CyXKJAaeT PaflMKasbHble NPOCKTH NepefeakH Bceit Coua-
HeuHO# cHcTeMbl. Hamy camoyBepeHHOCTb MOXKHO, MOXKaJqy#, onpaBaaTh
TeM, YTO pea/H3alusi STHX NPOEKTOB—IeJ0 HaJjeKoro Gyayluiero, aeo
HeMMOBEpHO TPYAHOE, K KOTOPOMY Halo TOTOBHTbCS 3aroid.

B acTPOHOMHH MO TPalHLHK NPHHATO HasHBaTb IVIaHeTH «HeGec-
HHMH 3eMJSMH». YCJIOBHOCTb 3TOTO TePMHHa HHIHE OYeBHAHAa — daxe
8 Hauweit Co/nHeYHOH cHCTEMe, CTPOrO0 rOBOPS, HH OJHa NJaHeTa He IO-
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xoxa Ha 3emmo. Ilpu nepesenke CosHeuHON CHCTEMH TIJ1aBHOH LEJbio,
oueBHaHO, OyleT HCNPaBJEHHE ITOTO <«HEAOCTAaTKa NPHPOAW». I'oBops
fiCHee, YeJ0BEUECTBO, BEPOATHO, MOCTPOHT BOKPYr CosHua rofHbe Aas
JXH3HH HCKYCCTBEHHble COOPYXKEHHsl, MaKCHMAaJbHO HCIOMb3YIOUIHe 3a-
nachl BellleCTBa MJIaHET M KHBOTBOpsIyio 3Hepruio CosHua.

Hcrokn srtoit naen mbl Haxoamm y K. 3. Huonkosckoro B ero mpo-
€KTe HCKYCCTBEHHBIX IJIaHeT 3eMHOIO THIIa HJH ropasfi0 MeHbIUHX <KOC-
MHYeCKHX opaHxkepeiiy. C TOUKH 3peHHS YHCTO KOJHYECTBEHHON 3amaca
BellleCTBa B OAHHX NJIaHeTaX-THraHTax BNOJHE XBaTHJIO GH Ha H3rOTOB-
JIeHHEe HECKOJbKHX COTEH «HCKYCCTBEHHHIX 3eMeJb» HJIH HECKOJbKHX CO-
TeH THCAY «KOCMHYECKHX opaHxepeii». B npuHuune moxuo Gbiio 6n
nepesecTH Bce MX Ha Oonee Omusakne k Comnuny op6urhl. Bema B TOM,
YTO KayecTBEHHO IUIAaHeTH-THFaHTH IJs 3TOH LEJH HeMOAXOASIH —
HeJb3sl K€ CTPOMTb «HCKYCCTBEHHBIe 3eMJH» M3 BOAOPOAa HAM APYTHX
rasoB (eciH, KOHEYHO, He NpPEeABAPHTb 3TO CTPOMTENLCTBO TepMOA.ep-
HEIM CHHTE30M TSKENHIX 3JIeMEHTOB).

Hexotopme uccnenosarenu (M. B. Becryxes-Jlaga u nesaBucHMO
or Hero ®. [laficon) npemnoxunn okpyxurb ConHle HCIOJHHCKOH C-
KyccTBeHHORA cepoii, Ha BHyTpeHHefi NMOBEPXHOCTH KOTOPOM PasMecTHThb
BCe, MOUTH HEHCYHCJHMOE K TOMY BpeMeHM uesoBeuyecTBO. Takas cdepa
MOJIHOCTBIO yaaBauBana Obl uanyyenne ConHua, m 3Ta 3Heprus CTaJa
6Bl OJHOM M3 OCHOBHHX 3HepreTHuecKHX 6a3 «OHBLIHX® 3eMasiH («GbIB-
IIMX» TOTOMY, YTO Ha NOCTPOAKY TaKoH cdephl NPHAETCH H3PACcXOHO-
BaTb BeIlleCTBO BceX IaHeT, B ToM guciae 3eMan). Heckombko Jer na-
sap Obl10, OJHAKO, NMOKa3aHO, YTO Takas cdepa AMHaMHYeCKH HeycToOH-
4HBa, a 3HaYHT, H HENPUrOAHA AJs OGHTaHUA.

B HexOoTOpHIX NpoeKTax NpeAnaraercs, He NMOKHAas Hally KoJabiGenb
H He «CTHpasi ee B IOPOLIOK», HapalllUBaTh 3eMJIO H3BHE 3a CYyeT Be-
mectBa Apyrux nuader. OyeBHAHO, NPH TaKOM HapalIMBaHHH Bce HO-
BHX H HOBHIX 3Taxeil mporpeccHBHo OyleT BO3pacTaTb CHJa TSKECTH,
YTO CHJBHO 3aTPYAHHT He TOJbBKO CTPOHMTEJBCTBO «HOBOH 3eMJH», HO H
oGuTaHHe Ha HeH 4pe3MEPHOR «OTsKeJeBUIHX» Jiojel.

B npoekrax npod. I'. K. TTokposckoro ! B3amen «Cdepn daiicona»
npepnaraercst cosfianne Bokpyr ConHua M3 BellecTBa IUIaHET Passiuy-
HHIX YCTOHYHBHIX TBePIHX AHHAMHUYECKHX KOHCTPYKIHiL.

B nocaenHee BpeMsi GOJIBbLIYIO MOMYJSPHOCTb NPHOOPEIH NPOEKTH
aMepHKaHcKoro ucciefosatens O'Hefna, paccuMTaHHHE Ha pealH3aLHIO
B Teuenue Onmxafimero moayBeka. O’Heitn npepsnaraer mocTeneHHo
pacceNHTh uYeNOBEYECTBO B TPOMAJHHIX METaJJHUECKHX CTaHUHAX-IH-
JHHApPaX, Tle Npelnojaraercs co3faTh BINOJAHE 3eMHOR KoM(opT BIIOTH
no nactéumt ¥ 06/1aKOB, H3Bepramouiux R0:XIAb. Bpalllenne HHIHHADPOB
BOKDYT OCH CO3JaCT HCKYCCTBEHHYIO TSKECTb, IPHYEM UHIHHADHI 1OMXK-

t CM. cGopuuk «Hacemennnit Kocmoc» (M., «Hayka», 1972),
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HH ObITb OPHEHTHPOBAHB Tak, YTOObHl HX OCHOBaHHMe NOCTOSAHHO 6blioO
HanpasneHo Ha Counue. 3xech B Toplue CTaHUHH NPEANoONaraercss pas-
MECTHTb 3JeKTPOCTAHLHIO, AJIOUIYI0 MOWHOCTL 120 KHMJI0BAaTT Ha KaX-
Joro ob6MTaTens] «HCKYCCTBEHHOM MJaHeThI»!.

Tepsas cranuus paccuntana Ha 10000 uenomek. Ilpu paapuyce
100 M ona pomxna HMetb B anuHy 1 kM. CKopocTb ee BpallieHHst —
oauH obopor 3a 21 cexkynay. CTaHuMs BTODOH oOuepea AO/NXHa o00-
JlajaTh BHYTPeHHell NoBepXHOCTbIO B 10 pa3 Gosblledt, yeM y NepBOA
Mozean. K 2008 roay cnpoekTHpoBaHa cTaHUHA AJHHOM 40 KM M JAHa-
MeTpoM 7 KM, B KOTODOH NOJIKHH pasmecTHTbesi 20 MJH. yenopek!
Yepes nonseka, ecan Beputhb O’Heitny, 90 % nacenenns 3emau nepe-
CeJIUTCS B ero UMAHHAPHI!

MoxHo GHTb, OLHAKO, YBepPeHHHIM, YTO 3TOr0 HaBepHsKa He npo-
nsoiiger. Huaunapu O’Hefila oTHiop He pelllaT COBPEMEHHLIX MPOGaeM
4eJI0BEYeCTBa, B TOM YHCJe COLHAdbHHIX H 3KOJOrHYeckHX. [IpoeKTHl
aMepHKaHCKOro yueHoro HecyT B cefe siBHble uepThl yTonuu. Jlocrarou-
Ho mpeacTaBuTb cebe XkHu3Hb 10 000 yes0BeK BHYTPH NEPBOTO LHJIHHI-
pa AJaHHOM Bcero 1 KM, yTOOH OMYTHTb (H3HUECKHH M NCHXONOTHYECKHA
JHCKOMPOPT, KOTOPHIH OXHAaeT 3eMJSH, PHCKHYBUIHX TNOKHHYTb Ha-
Joaro poaHyio naaHery. Her, emte MHoro BekoB (ecqu He HaBceraa)
3emias ocTaHeTcss AJs YeJOBeYecTBA He TOJBKO €ro KOJHIGenbio, HO H
M106HMO# OTYH3HOM.

Bo Bcex 3THX KaxyuiHxcsi (aHTaCTHUeCKMMH npoeKTax, Oe3ycsioB-
HO, BepHa OCHOBHas Huesi: ocBoeHHe CoOJHEUHON CHCTEMBl ueJoOBedecT-
BOM 3aBepIIMTCS JHUIb TOTAa, KOTAa OHO NMOJHOCTHIO ¥ HanGojee yno6-
HBIM JJs ce6si 06pa3oM HCIOJb3yeT BEUeCTBO H 3HEPTHIO 3TOH CHCTEMH,
B NepBYIO oyepelb 3eMJIH.

ITyTs k 3Be3naM JexXHT yepe3 Heapa 3eMJH.

B pexmme Kocmuueckoro kopabns

Ipemepro 100 ner Hasax B HayuHH# o6uxon Onl BBeJeH HOBHIA Tep-
MHH — «3KOJIOrHsi». B cOBpeMeHHOM eCTECTBO3HAHHH 3KOJIOrHell Ha3hi-
BalOT pasjes OHOJIOTHH, H3y4alolH# B3aHMOOTHOLIGHHS OPraHH3MOB C
okpyxkatoueli cpepoii. XoTs pasBHTHe uenoBeyeckoro obuiecTBa mnoi-
yHHseTcd OCOGHM COLHMaJbHHM 3aKOHaM, ¢ OHOJOTHYecKOR TOYKH 3pe-
HHsl u4eJOBeYeCTBO MOXHO paccMaTPHBAaTh KaK HEKOTOPYIO COBOKYII-
HOCTb OPraHH3MOB, B3aHMOJEHCTBYIOUIMX C BHelllHell cpejof. Hcxons
M3 3TOTO ZKOJIOTHYECKHE HCCIeJOBaHHUS MOryT M JOJMKHB ObTb pac-
NpPOCTPaHEHH Ha 4YeJOBEYeCTBO C TOH, OAHAKO, BecbMa CYLIeCTBEHHOH
OrOBOPKO#, YTO XapakTep B3aHMOJAEHCTBHA NpPHPOAH H ofuiecTBa ompe-
JellsieTcss B MepPBYIO OYepelb COLHAMbHbBIMH 3aKOHaMH.

! 3urenp @, 0. Topona Ha op6utax. M., Herrus, 1980.
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Ha panneit cTaguu pasBuTHS OGLIECTBA, KOrJa OCHOBHHIM HCTOUHH-
KOM CYLIECTBOBaHHS ObiIH OXOTa M COGHPATE/NBbCTBO, YENOBEK He OTAe-
asn ce6s OT NPHPOAH, HAXOAHJCS C Hel0 B TapMOHHYHOM eIHHCTBE.
To3xke, xoraa caHKoM OypHas NAeATeNbHOCTb YeJOBeKa NPHBENa €ro K
HeoGXOAUMOCTH MCKAaTh ce6e HOBBIE HCTOUHHKH CYIECTBOBaHHS M OH Ie-
pellenl K 3eMJIEJEJHIO H CKOTOBOACTBY, B3aHMOOTHOIUEHHs YeJOBera H
MPUPOAH HM3MEHHNHUCh. 3aCyXH HJH, HA0060POT, HABOAHEHHS YHHYTOXa-
JIH ypoxa#, BH3HBanu ruGenb ckora. M nmpupoaa crana BOCIPHHHMATh-
Cf 4eNOBEKOM Kak HeuTo BpaxkaeGHoe. Bopp6a npoTuB 3acyx H HaBoA-
HeHHH NyTeM INPOBeleHHS KaHAJOB M CTPOMTeJNbCcTBA AaM6 BH3Bana K
JKH3HH TaKHe MNOHATHS, KaK «NOKOpPeHHe NPHPOAH», «6opbba ¢ NpHPO-
I0#», — TEPMHHOJOTHIO, NPOYHO YKOPEHHBIUYIOCH [axe B COBPEMEHHOM
SI3BIKE.

Ho Bpemena Mensiorca. «Bopsick» ¢ nmpupomoff, yenoBek He 3apy-
MuBajcs 06 OOpaTHHIX CBS3AX, O NMOCAEACTBHAX cBOoeH «GOpnObI» H CBO-
HX «noGel», ¥ NPHPOJa HadajJa KECTOKO MCTHTb YeJOBEKYy 3a ero He-
pasymuoe K Hell oTHouwleHHe. O6GpaTHHE CBSI3W YXKe CerofHst AalOT O ce-
Ge 3HaTh Bce GoJblile W Goablle, OCOGEHHO B Pa3BHUTHIX KaNHTAJIHCTHYe-
ckHxX crpaHax. HMIMeHHO, KamHTa/lH3M, 3Ta OTXKHBalouiasi O6lIecTBeHHas
¢opMaLHs, BCAYECKH NOOINPAIOAS NPECAOBYTYIO «YaCTHYIO HHHIHATH-
By» C ee JyXOM TOpraiuecTsa H JeisyecTBa, MOpoAun To Gesaymuoe,
noTpeGuUTeNbCKOE OTHOLIEHHe K NMPHPOJe, KOTODOe B KANHTAJHCTHYECKHX
CTPaHaxX y»ke CeroJHS clenasjo 3KOJOrHuYecKyio mnpobiemy <«mpoGieMoi
HoMep oaMH». M ecnm 6n KanHTaJH3M He LIeJT K CBOEMY KOHLY, a oC-
Tajcs Hajgoaro ofimlectBeHHoH Qopmaudeft GONbIIHHCTBA CTpaH, 4YeJo-
BeyecTBY, BepOSTHO, rpo3Hna GH 3kosoruyeckas karactpoda. Taxoit
KkatacTpodoit Onina Obl, KOHeYHO, H TepMosiAepHas BoiiHa, cnocobHast
YHUYTOXKHTbL Ha 3eMJe Bce xKHuBoOe 1,

ITeiTasicb M3BPAaTHTh JAEHCTBHTEJBbHOE IIOJIOXKEHHE [eJ, HeKOTOphle
3apy6exKHBE COLHOJNOTH MPeACTaBJSIOT CYLIECTBYIOMIHA pasnaf 4eso-
BeKa ¢ NPHPONOH KaK Hen3GexkHoe cJeAcTBHe GYpPHOro Da3BHTHS Tex-
HHKH ¥ uHaycTpuy. CrnaceHne OT 9KOJIOTHYECKOH KaTacTpodsl OHIl BHUAAT
He B Ilepexofle BCero uyenoBedecTBa K BeIcIIci o6uiecTsennofi ¢opma-
UMM — COLMANH3My H KOMMYHH3MY, a B OTKa3e OT TeXHHYECKOro INpo-
rpecca, B BO3BDalleHHH K NaTpHapXxajbHHIM (GOpMaM IKU3HH.

Henenocte Takoit mo3HuMu Bpsld JH Tpe6Gyer nosichenuii. Couuanb-
Hasg M TeXHHYeCKas B3BOJIOLHMS 4YeJOBeyeCcTBAa TaK Ke HeolpaTuMma, Kak
W TpeAliecTBOBABLIAS € 9BOJIIOLHSA KHBOTHOIO H DacCTHTEJNLHOrO MHpa
3emsan. 3ajaua COCTOMT B TOM, YTOOH <«BNHCaThCs B GHOCdepy», UTOOH
MHp «BTOPOH NpPHPOABI» BOIeJ OPraHHYeCKH B ee COCTaB, He ry6s

! ®enopos E. K. DkosorHyeckuii KpH3HC H COLMANbHHIA Iporpecc.
M., Tunpomereousaar, 1977.
l982Jle|7|6m{ B. M. Mogenu Mupa u o6pa3s uenoBeka. M., ITonutusaar,
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XKHBOe, a, Hao6opoT, cmocolcTBYsl mnepexoay Ouocdepsl B Hoochepy.
Takyo 3ajauy B NPHHLUHIE MOXET PeIIHTb JHIIb OGIECTBO COLHAJIH-
cTHuecKoe M TeM GoJjee KOMMYyHHCTHueckKoe. He crepyer 3To moHHMaTh,
KOHEYHO, TaK, Y4TO B COBPEMEHHHX COLHaJHCTHUeCKHX CTPaHax, B 4acT-
Hocth B CCCP, skonoruyeckoit npobnembl He cyuiecTByeT. JTa npo6-
JeMa npuobpena ceroiHs riaoGanbHbll XapaKTep.

3eMmast — KocMHUecKH KopaGab., D10 o6pa3Hoe CpaBHEHHE YiKe He
pa3 Hcmonb3oBajoch B NeyaTH. DByaer xopowo, ecaw rayGHHa 3ToOro
CPaBHEeHHst J10fJeT 10 Haluero Cco3HaHus. 3eMas AeHCTBHTEIbHO «KOC-
MHYeCKHH KOpaGjb» C HENnpepblBHO DPacTyUIHM B CBOeH 4IliCJIeHHOCTH
skHnaxeM. Kak u BcsikMit KocMHuecKHil Kopa6ab, 3eMas obaajnaer orpa-
HHYEHHBIMH, XOTSl H BechbMa 3HAYMTEJbHBIMH 3aMacaMH BellecTBa H 3Hep-
rud. Ha 3emie, Kak 1 Ha KOCMHYeCKOM KopabJe, NeHCTBYeT NpakTHYe-
CKH 3aMKHYTBHIHl 9KOJOTHYeCKHH LHKJ, NPaBAa HCNOJb3YIOWHH IS CBOCH
peasM3aliid BHEWHHH HCTOUHHK 3Heprun — CoJHle, cOBepLIaeTCs 3aMK-
HyTHI KPYrOBODOT KHBOTO BEILECTBAa — Pa3J/IOKeHHE yMepLIHX OpraHM3-
MOB H pOXJIeHHe HOBOH :KH3HH, BOBJIEKalOuled B XKH3HeHHBIH BHXDb Bce
HOBEIE H HOBBHle MaCCH HeOpPraHHYeCKOro BellecTBa.

PassutHe uenoBeuecTBa HAET B HanpaBJeHHH OCBOEHHs Ansi cobct-
BeHHEIX HYXJA Bce GoJblllero ¥ GO/bLIEr0O KOJHYECTBA BellecTBa H JHep-
THH. DTOT eCTeCTBEHHHH NpoLecc POCTa OCYLIECTBASETCH C MOMOLIBIO
HenmpepHBHO NPOrpeccHpyouleli TEXHHKH NpousBoactBa. OdHako mnpous-
BOACTBO cO3JaeT He TOJbKO LEHHOCTH, HO H oTXoAnl. M 3TH oTXoanl yike
HayaJH yrpoxkaTtbh CaMoOMYy CylieCTBOBaHHMIO yesnopeuectBa. [Iokaxem sTo
Ha KOHKDETHBIX NpHMepax.

3arpsisHeHHe BO3JyXa B NPOMHILIJIEHHHX H XKHAHX LEHTPax Kanuta-
JIMCTHUECKHX CTPaH 1aeT YyBCTBOBaTb cefst yxe cerofus. [InMsiine Tpy-
6bl GecuHCJeHHBX NPEANPHSTHH, BHIXJONHHE a3kl MMJJHOHOB aBTOMO-
6uselt, paiHOaKTHBHOE 3apaKeHHe aTMOC(depH], rasnl, BHAENSIOLIHECT H3
THHIOINHX OTGPOCOB, H MHOrOe-MHOToe APYroe oTpaBjsiioT Bo3Ayx. Xorts
B CIIA npoxusaer Bcero 6 Y HaceneHHst 3eMHOro llapa, Ha MX JOJIO
npuxoantcs 40 % MHPOBOro 3arpsi3HeHHsi oKpy:kaioulei cpead. Kak eyt
He BCMOMHHTb npopoueckue caoBa Kapna Mapkca: «Kyabtypa, ecru oHa
pPa3BHBAeTCA CTHXHAHO, a He HaNpaBJsieTCs CO3HATENbHO... OCTABJAET
nocne ce6s MyCTHHION!,

Hupycrprannsauus conposoxjaercs KomoccanbHBIM notpelieHuem
NPHPOJAHBIX PecypCoB U TyOOKHMH H3MEHEHHSMH TNPHPORHOH CpelH.
«Pacnamka Goablinx TeppuTopHit cyms (okoso 10—12 %), ucnoansosa-
nue moa macr6mwa (17 %), — muwer uwn.-kopp. AH CCCP B. A. Kos-
Ja, — BHIPy6Ka JiecoB, COOPY:KEHHe TJIOTHH H KaHAJOB, ODOCHTENbHBIX
cHCTeM, OOLIMpHKIE TOPHO-TeONOTHYECKHe Pa3pabOTKH, 3PO3Hs NOuYB, NpH-
MeHeHHEe y106peHHH, NeCTHUH0B, MEJHOPAlHUs, 3arpsi3HEHHe NOYB, BOAD-

1 K. Mapxkc u @. ureabc. U36panune nucsMa, M., 1953, ¢. 202.
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eMoB H aTMochephl HHAYCTPHAJBHBIMH OTXOAAMH H MHOTHE Jpyrue BHIbl
AeATeNbHOCTH YeJI0BeKa BHOCAT B MPHPOAY GOJIbLIHC H3MEHEHHS, KOTOpbie
HapyIlalOT CJIOXHBIIHECS CHCTEMBl M OTHOIIeHHs B GHocdepe 3emad.
YacTo 3TH H3MEHEeHHs] MMEIOT HEraTHBHBIH H, UTO OCOGEHHO OMacHO AJs
Oynyliero yejoBeyecTBa, HeOGpaTHMBIH xapakTep»!.

ITpuBeseM mpuMepH TOrO, KaK HE3HAHHE 3aKOHOB, YNPaBJSIOLIHX
6uocepoit, fesaeT BMeIIATe/NbCTBO YeJOBeKa B :KH3Hb MHBOTHHIX H pac-
TeHHH HeXeJaTeNbHRIM, a TO H BPeIHBIM (laKe ec/M 3TO BMellaTeilb-
CTBO BLI3BAHO CaMbIMH JOGPHIMH NOGYKISHHAMH).

Ha octpose Banu (HMugouesnss) peliuan H36aBUThCS OT MOCKHTOB
H onpbickaan xuiauia pei6akos JIJT. MocKHTH Hcue3Id, HO BCKOpe
HayaaH THOHYTb slUEpUubl, NMHTABLIMECS 3THMH HaceKOMBIMH. 3a siie-
pHUAMH HaCTYNHJA yYepeJ KOLIek, KODMHBLIHXCS HMH. Bckope Ha oct-
poBe He OCTaJoCh MOYTH HU OAHOH KOUIKH, MO3TOMY MOSIBHIMCh He-
CMeTHHe TNOMYHIIA KPHIC, NMpPHHeCWIHX c coGoit yyMmy. CpouHo 3aBe3nH
HOBHIX Komwek. Ho Tyr Havaauce HoBHle GelH: KaK TONbKO KOIIKA
BCAPHIrHBaJia Ha KPHIIY AOMa, Kpbillla o6pywuBanack. Okasajoch, 4TO
MocJe HCYe3HOBEHHs sIIePHL, Ha OCTPOBEe pa3Bes]oCh MHOMKECTBO Tep-
MHTOB, KOTODHIE HCTOYHJIH Bce GaJIkKH B JOMaX.

Buocdepa kak camoperyanpylomascs ciucreMa NOCTOSHHO HaXOAHTCH
B AHHAMHYCCKOM paBHOBecHH. EcsM HapylluTh 3TO paBHOBecHe, NMOCJIEN-
CTBHS MOTYT OHTb CaMbIMH HeoXHuAaHHHMH. Kasanoch 6w, pas yse-
JUYEHHS] NMPOAYKTHBHOCTH CeJbCKOTO XO03fHCTBa HAaAO BCEMEDHO YBesH-
guBaTh NOceBHHE Maomaau. Ho BOT pacmaxanM mNJIOZOPOAHEIE MOHAMBI,
CTeNH, CKJOHBI. YCHJIHJIAch 3p0O3Hs NO4B. BeTpH M NaBOAKH CTanH CIH-
paTh NOYBY, Hayajsoch GHCTpoe oOpa3oBaHHe OBparoB. B urore ot He-
NpOJAYMaHHOTO XO3SACTBOBaHHS 3a NOCJEfHee BpeMs IJs 3eMJelelHs
NMOTepsiHBl MHJIJIHOHB FeKTapoB 3emJs. OueBHIHO, YTO, NMJIAHHPYS Kakoe-
HuGynb MeponpusTiHe B GHocdepe, Hafo AoOHBATBCA TOrO, YTOOH paB-
HOBecHe B NPHpOJe COXPAaHHJIOCh M MOCJAEACTBHS BMeIUaTe/bCTBA YeJo-
BeKa GBIM G6NaronpHATHBIMH H IJs HEro, U AJsi TNPHPOLHL.

CoopyeHHe HCNOJMHCKHX IUIOTHH H BOAOXPaHMJHIL — N0Gpoe Ae-
sno. Ho npn 3ToM NpHXOAHMTCS YUHTHIBaTh, KaK H3MeEHsIeTCs DeXHM pe-
KM, KaK 3aHiseTcsl ee IHO M KaKoR yumep6 noHeceT pbIGHoe X03sfCTBO,
KOrfla BO BpeMsi HepecTa pHi6a H3-3a IVIOTHH HE CMOXKeT MOLHATHCH K
HCTOKaM DEKH.

YuuyTOXKeHHe BOJKOB BCerja CYMTaJoCh Xxopolueii oxotoil. Kasa-
JIOCh, €CTh H NO0Jb3a OT 3TOTO 3aHATHS: Belb HCTPeGJSATCS XHLUIHHRH.
Ho Bort, koraa B apkTHueckux paiionax KaHanel nmepeGuan BOJKOB, He-
BHIAHHO Da3MHOXKHJHCh OJIeHH KapuOy, Ha KOTOPHX OXOTHJHCb BOJKH.
YHHYTOXHB BOJIKOB, NOryGuiad u mactOMIia, NMOYTH HAYHCTO HCTpes-
NeHHble oeHsmMu. Hamo 3ameTuTh, UTO XHIUHHKH BBIMOMHSIOT H BAaXHYIO

! C6opuuk «Buocgepa u ee pecypce». M., 1971, c. 7.
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«CeNEKIHOHHYIO» POJb: OHH HCTPeGJASIOT NpPeHMYIIeCTBEHHO cJ1aGhX H
60JbHHIX ocobeff, YTO NPENnATCTBYeT paclpocTpaHeHHI0 6oJie3Hed H 3a-
KpenIeHHI0 HacJeACTBEHHHX HeJOCTaTKOB. JTa «MYAPOCTbY NPHPOAHL—
pe3ysnbTaT ee AJHTEJNbHOH 3BOMNIOLHH, H BMellaTeJbCTBO JIOAEH B XKH3Hb
JKHBOTO BelllecTBa JOJKHO GHTb Pa3syMHBIM,

B Coserckom Corose M ApYrHx COLMAJHCTHUECKHX CTpaHax 3arpss-
HEHHe CPellbl XOTS M NPOHCXOAHMT, HO NaNeKo He B TaKHX KaTacTpodu-
yecKux MaciiTabax, Kak B KpPynHefllIMX KaNHTaJHCTHYECKHX CTpaHax.
A rnaBHOe, cO3HaTelbHO peryJupyeMoe OGlIecTBO, T. €. OGLIECTBO CO-
LHAJHCTHYECKOe, CNOCOGHO TaK peryJupoBaTb CBOe B3aHMOjeficTBHe €
NPHPOROH, YTO pe3yabTaTH 3TOr0 B3aHMOAEHCTBHA GYAYyT MNOJe3HH H
npHpoae, H obuiectsy. BaxHue o6HaAeXHBaloIWHKe ard B 3TOM Hanpas-
JIEHHH yXKe CAeJaHH.

PaccMoTpuM BO3MOXKHHBIE NMYyTH onTHMH3auuu OGHocdepH, T. e. rap-
MOHHYECKOTO COOTBETCTBHS [eATeJbHOCTH 4eslI0BeKa H mpHpoxan. Tema
3Ta CJOXKHas, MHOrOIJaHOBasi, H NOTOMY MH OrpPaHHYHMCS TOJbKO He-
CKOJIbKHMH NPHMepaMH NPHHUMNHANBHOIO XapaKTepa.

TIpon3BOACTBO H TEeXHHYECKHe YCTPOACTBA CO3AAIOT OTXOAH, Ips3b.
Ho HensGexkHo ax 310? KTO-TO H3 XHMHKOB METKO CKa3al, YTO B XHMHH
HeT rps3u. I'psAsb — 3TO XHMHYeCKOe COefHHEHHE B HEMOAXOASAIUEM Mec-
te. Ecan 3T0 TaK, TO OTXOAH — 3TO BEIECTBO H 3HEPrHs, KOTOpHE Mhl
NoKa He Hay4YWJIHChb HCHO/Mb30BaTh AJs HYX[ yYeJoBeKa H NMpHpoAn. Pa-
JAHMKaJbHHA BHIXOH, OYEBHIHO, 3aKJioyaeTcs B co3faHHH 6e30T6pocoBoOfi
TeXHOJIOrHH, GecTpyGHHX H GeccTOYHHX 3asoaoB. Muaue rosops, uae-
aJbHOe NPOH3BOACTBO Oyayllero AOKHO pafoTaTh Ha 3aMKHYTHX Tex-
HOJIOTHYECKHX  LMKJaX: ChiPbe — MPOH3BOACTBO — OTXOJbLl — CHpbe H
T. a. IIpa 3TOM, KOHeuHo, BoBce He 0643aTeJbHO, YTOGH OTXOIbl NpeBpa-
IIaJHCh B Chipbe MJISi TOTO Ke NPOH3BOACTBA. BaxkHO, 4YTOGH OHH C
nonb3ofi GHIMH ymoTpeGJeHH AN YenoBeKa, TEXHHKH, NPHUPOAH, a He
paccMaTpHBaiHuch Obl KaK MYcOp, KOTOpHH HYXHO 3a6pOCHTb KaK MOX-
HO JaJblie.

B GyaymeM NpOH3BOACTBeHHas OeATeJNbHOCTb UeJOBeKa JAOJIKHA
Pa3ABOUTLCS Ha NEATENbHOCTh NMPOH3BOASILYI0 M KOMIEHCHPYIOILYIO MO-
CJeACTBHSA NMPOH3BOACTBA, T. €. obecneynBaiolllylo NpeBpalleHHe OTXOAOB
B cupbe. Bropas cTopoHa AesTenpHOCTH NOTPeGyeT yKe CerofHs, no-
BHAMMOMY, He MeHBbIIMX TBOPYecKHX ycHJHH, yeM nepBas. Ho He 3xecw
Ay BO BceHl cBOEH MOIIM AOKEH NPOABHTHCH YeJOBEUeCKHI pasyM —
ocHoBa Hoocthepn? He Ha stom sam GaaropoaHoM NONpHIle HATdsAII0
BHIAIBSITCA NMPEHMYIIECTBa COLMAJIHCTHYECKOR OpraHusauuu obliecTBa Ie-
pel XHIHHYeCKHM NMOTPeOHTEJNbCTBOM KamHTanu3Ma?

He 6ymeM npeyMeHblIaTh TPyZHOCTH CO34aHHs Ge30TXOQHOH Tex-
HOJIOTHH: OHH OTPDOMHH, H B 3TOM HaNpaBJeHHH [eNaloTcs NOKa JHIUbL
nepBble, NpaBla, BecbMa oOOHafeXkuBarollve wark !, A moka BroJie

! Moucees H. H. Mareviatnka crasut sxkcnepument. M., «Haykas,
1979.
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peasbHbIM, XOTA M JajeKO He COBepUIEHHbIM CPeiCTBOM GOpb6H C 3a-
rpsisicHHeM Cpeln SABJSETCS IPHMEHEHHEe Pa3NHYHHX OUMCTHTENbHBEIX
YCTPOHCTB,

B 3arps3HeHHH cpeibl HeMaJas DOJb TNpDHHANJIEKHT TPaHCMIOPTY.
CoBpeMeHHHH aBTOMOGHIL TpPH npoGere 900 KM pacxoAyeT CTOJBKO
¥Ke KHCIOPOJa, CKOJBKO HCIOJB3YeT €ro BOAHMTENb AJsl AbIXaHHSI B Te-
geHHe LeJoro roja. A Belb yXe CerofiHs Mo A0OPOraM IVIaHETH CHYIOT
okono 300 MmaH, asTomoOHieit! ITaccaximpckuit ke camoner 3a OIHH
TpaHCaT/NauTHYeCKHi pefic pacxonyer 35 T kucaopona. ITo momcueram
akaja. ®. ®. JlaBuras, TeXHHKa €XerojHo H3BjekaeT 6Ge3BO3BpaTHO H3
atMocdepn Gonee 10 MapA. ToHH kHcaopofal JlomycTuMo JH AaljibHeli-
mee GeCKOHTPOJIBHOE H MPOrpeccHpylolliee pacXoJOBaHHE KHCJIOPOAA
armMocepn? He 3amoxmeTcst /M yYesoBeyeCTBO Korjaa-HHGyIb BO Bce-
MHDHOM cMoOre, KOTODHIH OKyTaeT 3eMJi0?

PanukanbHOe pellledHe NpoGJeMHl, OYEBHAHO, 3aKA0Yaercs B CO3-
JIAHHY TAKHX CPEICTB TPAHCNOPTAa M JAPYrHX TEXHHYECKHX YCTPOMHCTS,
KOTOpble He «BOPOBaJH» Gbl KHCJOPOA H3 aTMoctepH, He 3acopsiu OH
ee BPeIHHIMH ra3aMH M IHIMOM. DJIEKTPOMOGHJIH H NapoKaTh (aBTOMO-
6HIM Ha NapOBHX ABHraTensix), NMHeBMaTHYECKHH TPaHCIOPT, BO3POKIe-
HHe AMpUKabJedl HAa HOBOA TeXHHYECKOH OCHOBE — BOT JHIIb HEKOTOPHIE
U3 BO3MOXHOCTeH, HaMeuacMblx yxe cerogus. [Toka Xe B KauecTBe
BPEMEHHOrO CpeJCcTBa CTapaloTCs 3arpsi3HeHHe, cO3laBaeMoe JBHraTe-
JSIMH BHYTPEHHEr0 CrOpalHsi H DeaKTHBHHIMH JBHTaleJsiMH CaMOJETOB,
CBECTH K MHHHMYMY.

Paubmie npH 3acTpofike HOBHX PailoHOB JepeBbst BHpPyGanuch Ges-
xkanoctHo. Mexay TeM KpoHa GosblIOro JepeBa 3a Yac NOIJ/IOLI@eT
2,5 Kr YIVIEKHCJIOrO Ta3a — CTOJbKO, CKOJNbKO €ro COJepXKHTCH B
5000 m® Bosayxa, Bcero 25 M2 MOBepXHOCTH JIHCTheB 3a J€Hb BhIIeJs-
10T CTOJBKO KHCJIOPOAA, CKOJBKO HYMKHO YesNOBEKY, YTOGH NPOXKHTh
cyTKH. A Belb KPOHb JlepeBbeB COJepKaT COTHH THCAY JHcTbeB! 3Ha-
YUT, CPYGHTH AepeBO — 3TO 0OeAHHTb aTMOC(epy KHCJIOPOAOM, YHHYTO-
XKHTh NONTOAEHCTBYIOWIHHA HCTOUHHK ero BOCNOJHeHHS. DTa TPUBHAJb-
Has MCTHHA Tenepb OCO3HAaHAa BCEMH, W TPaJOCTPOHTENHCTBO B Hamef
cTpane npelycMaTPHBaeT MaKCHMaJbHOe COXPaHEHHe eCTeCTBEHHHIX pac-
TeHHl H CO3JaHHC HCKYCCTBEHHBIX HacaXKJeHHH.

Dkonoruyeckass npobJjemMa AoJKHa pewmatbesi raobanbHo, He TONB-
Ko B CoBerckom Corose, HO M 3a pyGe:KOM B Pslle CTPaH BO3POKACHHIO
noryGaeHHON TPUPOAH YyledseTci cepbe3Hoe BHHMande. Hawa crpana
AaKTHBHO YYaCTBYeT BO BCEX MeXAYHapONHEIX MepONpHSATHSAX, CBA3aH-
HBIX C OXPaHO#A NpPHPOAL, ¢ 60PbGOH NMPOTHB 3arps3HEHHs cPednl. D1a
Gopn6a mnpeciefyer, B CYUIHOCTH, €JHHCTBEHHYIO LieJb— IOCTENEHHOE
npespaileHue 6uochepn B HoOChepy.

B HcTopHM KM3HH Ha 3eMJe MOXHO BEIACTHTbL TpH 3tana. [Tepsbiif
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H3 HHX NpofoJKalca A0 NOsABJEHHS 4yeloBeka. BHocdepa B Ty mopy
XapaKTepH3oBaJach «cOajJaHCHPOBAHHOH 3KOJIOrHeH», T. €. YeTKHM ca-
MoperyaHpoBaHHeM, 06ecneyHBAIOUMM HEe TOJbKO [JIHTEJbHOE CyLIeCT-
BOBaHHe XHBOA O0OCOJOYKH 3eMaH, HO H ee NPOrPecCHBHOE pa3BHUTHE,
Bropofi nepHox xapakTepeH CTHXHAHOR AesiTEeJbHOCTbIO yenoBeka. bHes-
AyLIHOe, Hepa3yMHoe MoAYac M B ofueM nmoTpe6HTeNbCKOE OTHOLIeHHEe K
NPHPOAE TNOCTABHJO YeNOBeKa BO BpaxJe6HOe oTHOLIEHHe K OGHocdepe.
Tenepp yxe sicHo, 4To «Gopb6a» C NPHPOLOH, «OKOPEHHE» ee T'DO3UT
yeJoBeyecTBY GOJBIIMMHM HENPHATHOCTAMH. TpeTHil nepuom — nepHoA
IJIaHOBOrO pery/JiHpOBaHHS OTHOIIGHHI uesoBeKa C NPHPOROR TPOTeKas
€T Ha HalllMX rJjasax.

Brocdepa mnocTemeHHO «HacHUIaeTCs» TEXHHKON, M YeNOBEUECTBO
NPHCTYNaeT K NPOCKTHPOBAHHIO M CO34aHMIO C6aNaHCHDOBAHHHIX B3aH-
MOOTHOLIeHHH ¢ npHpofofi. OueBHAHO, YTO 3aKOHOMEPHOCTH DPa3BHUTHS
TaKMX OTHOIIEHHi He CBOAATCA K 3aKoHaM pa3BHTUA npupoin. [losHa-
HHe 3aKOHOB B3aHMOCBSI3H NPHPOAH M ofuiecTBa, OcoGeHHoCTel coue-
TaHus OHochepn U NPOM3BOACTBA C TeMHM HOBHIMH YCJIOBHSIMH, B KOTO-
pHe CcTaBHT GHOChepy uenOBeK, —OAHa H3 (yHaaMeHTaJbHHX 3afau
€CTeCTBEHHHX H O6LIeCTBeHHHIX Hayk !,

Hano Bocnurath B cefe Takue uesJoBeyecKHe KayeCTBa, KOTOpHe
COOTBETCTBOBAJH GH TI106aJbHOMY NOHHMAHHIO 3KOJOTHYECKOM KYJIbTY-
pel. C BHCOTH KOCMHYECKHX OPOGHT KOCMOHaBTH H aCTPOHABTH SABHO
OIIYyTHMH, KaK, B CYI[HOCTH, MaJa Hallla NJaHeTa ¥ KaK KH3HEHHO He-
o6xoauMo Gepeub Bce ee NPHPOAHKIE GOraTCTBA.

JKHTh B pexHMe KOCMHYECKOro KopalJsi— 3TO 3HAaYHT BCerfa
NOMHHTb 00 OrpaHHYEHHOCTH 3€MJIH H O TOM, 4YTO, KaK OCTPOYMHO 3a-
METHJI OIHMH 39KOJIOT, <«BCSKasd Belllb Kyaa-HHOyIb» neBaercs». Bocnu-
THBaTb 3KOJNOTHYECKYI0 KyJbTypy B ce6e M APYrHX Hago B GoJblioM
U MaJjoM. BapBapcTBo M BaHHAanM3M CeroiHs HayHHAIOTCA ¢ OGpolIeH-
HOT0 OKypKa, C MOJIOMAHHOH «NPOCTO TaK» BETKH, C XYJHIaHCKOro pas-
pylleHHsi NaMATHHKA KyJbTyPH H MHOrHX JADYrHX HeHCTBHH, ellie He-
aBHO Ka3aBUIMXCsl «Ge300HAHHMH». TOJNbKO TOrAa MH OTBeleM 3KO-
JIOTHUECKYIO Yrpo3y H chenaeM 3CMJIO TPEKPacHHIM, NPOYHHIM AOMOM
YeJIOBEYeCcTBa.

«YesoBeyecTBy ceifgac, mo CyTH jena, He OCTaeTcs HHYEro HHO-
ro, — MHUIET M3BECTHHH 3Kosor AypeiHo Tleuuen, — KaK  BO3MOXKIO
GeicTpee MPHOIM3HTLCA K Chedyiowie# ¢ase cBoero pasBHTHsS — TOH, rie
OHO, coyerasi CBOE MOTYLIECTBO C JOCTOMHOH 3TOro MYAPOCTBbIO, Ha-
YYHTBCS TOAJEpPXKHBATh B TapMOHHH H DaBHOBECHH BCe jesa yeJloBe-
YecKHe».

81 CM. c6. «OGuiectBo M mpupogHasi cpefa». M., «3HaHue», 1980.
1980

Sé Cum. Tleuwyen A. Yenopeyeckne kauectBa. M. «IIporpecc», 1980,
c. 6.
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OTJIABJIEHHE

3EMAA U KOCMOC
U3ALLHAR DUTYPA 3EMNTHU

OrtkpbiThe 3emHoro wapa (6). Yro takoe reopesus? (8).
3emns u mastHuk (11). Ourypel spawatowmxca ten (13).
Cnoso o reoupe (15). CnytHukosas tpuanrynaums (17).
Muororpannas 3emns (19).

HALWA NOABMIKHAS NNAHETA

TpuHaguate asmxeHnid 3emnu (23). 3emnsa nynbcupyert (28).
PasHel nu cytkM memay coboi? (31). MyTewecTsus 3eMHbiX nontocos (33).
4YTO TAM BHYTPH!

MpuHumn nsoctasmuu (36). O6 ynpyroctn u sonHax (38).
Korpna copporaerca 3emns (40). Celicmuueckas mopens nnaHetbi (42).
MoxHo nu npeackasate 3emnerpacenue? (46).

B POJIH MATHMTA

MarHutHoe none 3emnu (49). 3emMHble Henpa u MarHUTHble aHOManuu (52).
3arapku naneomarHetama (54). Aunamo-runotesa U ee KOHKypeHTbl (56.)
3EMHAS KOPA

Feonoruueckas gearensHocte atmocdeps (58). TMapocdepa u nonesHsle
uckonaemble (62). Bynkanuam 3emnn (65). O aBuiKeHMAX 3eMHON KOpPbI
(68). BynkaHbt u u3ne (70).

CKOJIbKO NET 3EMAE!

HemHoro reoxpoHonorum (74). CraHosneHue nnaHetwbi (79).
Mnasarowue matepuku (82). Pacwupsercs nu 3emns? (87).
Feonornueckue putmel (89). dsontoumns Guocdepsi (94).

Poxpenune uenosexa (101). Yenoseuectso kak reonoruueckas cuna (106).

OTKYAIA B3AJIACb 3EMANAL

ConHeyHas cuctema (111). «XonopHeit» BapuaHT 3emHoM Guorpadmm
(121). CosmectHo ¢ ConHuem (126). «Fopaueen pompeHue 3emnu (128).
O COKPOBMLLAX 3EMJIU H KOCMOCA

CraHetr nu yenoseuyecTBO Kocmuueckon uusunusaumein? (133). Borarcraa
3emnu u 6nmHero Kocmoca (145). B pexmume kocmuueckoro kopabns
(153).
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