YauBuTesibHaA NaJIeOHTOJNIOruA

ABTOp:
Kunpunn ECbKOB

YonBuTenbHada naneoHTON0Orng

Kunpunn lOpbeBn4y ECbKOB

O yeM ymon4anu y4yebHukn

CuHTe3mpys 60/bLLIOE KONIMYECTBO CBEAEHMI N3 CaMbiX pPa3HbIX 0bacTen Hayku,
aBTOP KHUMW, YYEHbIN-NMAaNeoHTOIOr, CO34aeT LesIOCTHY KapTUHY 3BOTOLUN
brnocgepbl 3eMnun. KHUra npegHasHavyaeTcs ANa BCeX, KOMY MHTepecHO nobbiBaTb Ha
«HAY4YHOW KyXHEe», HAY4MUTbCS MOHMMATb MeXaHU3Mbl Pa3BUTUSA XU3HU U Y3HATb, Kak
MeHsJlaCb Halla NJlaHeTa Ha NPOTSXKEHUN MUNNAPAOB NeT.

Kupunnn KOpbesuny EcbkoB

YoneuTenbHasa NaneoHTOsIorna:

NcTopusa 3eMnum n XXU3HU Ha Hen

CeeTnon namatn Cepres BuktopoBuda MeneHa - y4eHOro n Yuntens

ABTOpPCKOE NpenyBeaoMieHne

Llenb HacToswero y4ebHoro Kkypca MHe BUAUTCS B TOM, 4TOObI Y Y4€HMKa BO3HUKJIIA
MaKCMMaJlbHO LeNoCTHas KapTuHa PyHKLUMOHNPpoBaHUS buocdepbl 3eMmnun B npouecce
€e NCTOPUYECKOro pa3snTus. Mexxagy TemM 04HO M3 NOJIOXKEHUN TEOPUN CUCTEM
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rnacuT: CUCTEMY HEBO3MOXXHO ONTUMU3NPOBATb MO ABYM HE3aBMCUMbIM NapaMeTpaMm
OOQHOBPEMEHHO; B YaCTHOCTU, 006MBasACL LLEesIOCTHOCTN PUCYEMON KapTUHbI,
Hen3beXXHO NPUXOANTCHA XXepTBOBaTb €€ AeTa/IbHOCTbIO, N HaobopoT. MNonbiTKa
3aNMXHYTb B rOJIOBY y4eHMKa Nobosible KOHKPETHbIX (haKTOB B OTCYTCTBME HEKOEN
obobuwatowen KoHUenumn Hen3be>xHO NpuBedeT Hac K CO34aHUI0 YXYALWEHHON KON
CTaporo YHMBEPCUTETCKOro Kypca NasIeOHTONIOMMN - YHbIJIOrO MapTuUpoJiora
BbIMEPLUMX OPraHU3MoOB, KOTOPbLIN NO CAaYe 3K3aMeHa cieayeT 3abbiTb, Kak
CTPaLlWHbIA COH. IMEHHO NO3TOMY BO MHOIMX CJ/ly4asax A BNOJIHE CO3HATENIbHO
>XepTBOBaJ1 NASIEOHTONOMMYECKON N Fe0N0rM4eCKON KOHKPETMKON B MOJIb3Y
TeopeTmyecknx (MHorga K TOMy XKe - B A0CTaTOYHOW CTENEHN YMO3PUTENbHbIX)
o6obuwieHnn.

MOCKOIbKY 3TOT y4ebHbIN KypC NpefHa3Ha4YeH He ANS «CpeaHecTaTUCTUYEeCKoro
LWWKOMIbHMKa», a Ansa niogen, cobupatowmxcsa cBs3aTb CBOK Cyabby C Haykoun, ecTb
CMbICJ1 N0 Mepe BO3MOXXHOCTUN OEMOHCTPUPOBATb 34ECh BCHO «HAYYHYIO KYXHIO»: X0[4
paccy>XAeHuin, NpuBepLnNxX nccnenoBaTens K o6cy>xgaemMmbiM BbiBO4AM, UCTOPUIO
60pbObLI pa3NMYHbIX Teopuii U T. 4. MNpn 3TOM 5 CTapasCsa YeCTHO yKa3bliBaTb Ha
cnabble CTOPOHbI HE TOJIbKO MPOLLUJIbIX, HO U HbIHE FOCMOACTBYOLLMX HAay4YHbIX
KOHLIENUMIN; KOE-KOMY 3TO, BO3MOXXHO, MOKa)XeTCsA «NOAPbIBOM aBTOpPUTETA HAayKKn B
rna3sax WKoJIbHUKa», HO 9 AyMatlo nHave. Boibupasa popmMy U3no)xxKeHus, a1 noctapancs
npnbnnsnTb ee (HACKOJIbKO 3TO BO3MOXHO) K peasibHOMY Hay4YHOMY TEKCTY - NyCTb
npuydatoTcsa. KcTaTun, BblgeneHne CBeT/IbIM KYPCUBOM TEPMUHOB N Ha3BaHUMN
OpraHM3MoOB O3Ha4YaeT, 4To 06 3TOM eCTb CTaTbA B COOTBETCTBYIOLLEM C/I0OBape B
KOHLE KHUrK. (Tak »xe BblaeNeHbl TaTUHCKNE Ha3BaHWUA BUAOB U POAOB.)

SNHLWTENH KaK-TO 3aMeTu/ (BNoJiIHe CripaBen/ineBo), YTO €CsIN YY4EeHbIN HE B COCTOSIHUN
06BbACHNTL pebeHKy CyTb cBOoen paboTbl Ha AOCTYMNHOM A8 TOro YPOBHE, 3TO
cBMaeTeNnbCTBYeT 0 ero NnpodecCMoHasibHOW HENPUrogHOCTU. Bce Tak, o4HaKo no
xony obcyxaeHusa y Hac bygeT BO3HMKATb HEOOX0AMMOCTb 0bpallaTbCs K 3HAHUAM,
HaKOMJIEHHbIM B MHbIX, YEM MNaslIeOHTON0rnsA, obnacTax (oHW n3naralTCs B
OOMOJIHUTENbHbIX, «BCTAaBHbIX» rMaBaX, NpeAHa3Ha4YeHHbIX NNLb A5 XKEeNaoLWwmnX).
YecCcTHO roeops, 1 HUKAK HE MOry NOPYYUTbLCS, HTO MOE U3NI0OXKEHMNE, K MPUMEpY,
MPUHLNMNOB HEPABHOBECHON TEPMOANHAMMKMN, KOTOPas, pa3yMeeTcCs, He BXOAUT B
Cthepy MoMx NpoeccnoHanbHbIX 3aHATU, ByaeT AO0CTAaTOYHO KBATMPULMPOBAHHbBIM
n, Tem 6onee, - [OXO44YUBBIM.

Xo4y Takxe npefynpeinTb, 4TO MHorga A dyay ninaratb pakTbl U 060bweHns
nocnenHnx neT, KoTopble B NpuHUMne MoryT 6biTb Ha3BaHbl «<HELO0CTAaTO4YHO
NPOBEPEHHbLIMU» WX, BO BCAKOM C/ly4ae, «HeobLenpuHaTeiMm». N0 3ToMy nosoay



npUOeTCcs 3aMeTUTb, YTO B MaJI€EOHTOJIONNN C «0BLLENPUHATOCTbIO» KOHUENUUI aena
BoobLLe 06CTOAT HEBA)KHO; BEPOATHO, 3TO 00LasA YepTa BCEX HAaYK, 3aHMMaKOLWMNXCSA
COBbITMAMN NPOLUIOrOo, - BEAb B HAX NPSIMO NOATBEPANTL UM ONPOBEPIrHYTb HEKYIO
TEOPMI0O MOXKHO, JINLLb UMES B CBOEM PaCMOPSXXEeHUN NPEeCsIOBYTY0 MaLLUNHY BPEMEHN.
B 3TOM CBA3M MHE Ka)KeTCs YMECTHbIM U3MTI0XKUTb OAHY Ha3ugaTesbHYO UCTOPULO,
Koewn s caMm bbln cBnpgeTenem.

Heckosnbko neT Ha3an B [1aneoHToNI0rM4eckKoM MHCTUTYTe AKaLeMun Hayk, rae s
nmeto 4yecTb paboTaTb, Npoxoansa Hay4YHasa KOH(epeHuns, NOCBALLEeHHAasa KanMaTaMm
npowusioro. NMpuncyTcTBOBas BeCb LIBET OTe4YeCTBEHHOW MaJZIEOHTONOMMN (a NOCKOJIbKY B
3TON obnacTm Poccus, Kak HU CTpaHHO, NPOAOJIKAET OCTaBaTbCA OLHUM U3
MPU3HaHHbLIX INOEPOB, - TO U MUPOBOIN, COOTBETCTBEHHO, TOXEe). [pun pa3paboTke
npencTaBieHHbIX Ha HEN NaneoK/IMMaTUYECKUX PEKOHCTPYKUUA Bblsin MOBMIN30BaHbI
BCE BO3MOXXHOCTN COBPEMEHHON HayKu - OT TOHYaWLLero reoxmMm4eckoro u
pPaLnoOnU30TOMHOro aHasans3a 40 HOBENLWNX MeTOL0B KOMMbIOTEPHOro MOAeIMPOBaHUA.
Korpa nesno gowno go obcyxaeHusa aoknanos, Ha TpnbyHy Bbiwen npodgeccop N,
N3BECTHbIN eJKOCTbIO CBOUX OLLEHOK, N Havan Tak: «[nybokoyBa)kaeMble Kosern! 4
KaTeropu4eckn HacTamsalo Ha TOM, 4TO 3eMnsa Kpyrnas. (Jlerkmm wym B 3ane.) 4
HacTauBalo TakKXe Ha TOM, 4TO 3eMJ1a BepTUTCSH, a OCb ee BpalleHUs HaKJIoOHeHa
OTHOCUTENIbHO MJIOCKOCTU IKAUNTUKU. N3 3TUX Tpex obCToATeNnbCTB CriefyeT, Kak BaM
[OJIXKHO ObITb N3BECTHO N3 KypcCa reorpadun oas WecToro Kjacca cpefHen WKobl,
CyLLecTBOBaHMe 3KBAaTOPUAIbHO-MONAPHOrO TeMnepaTypHoOro rpagueHTa, 3anagHoro
nepeHoca B aTMocdepe u CMeHbl BpeMeH roja. (Llym B 3ane cMeHAeTCA MNoJsIHOM
TUwnHon.) Tak BOT, obpallato Balle BHMMaHWE Ha TO, 4TO B NOAABASAIOLWEM
60NbLWNHCTBE NpeAcTaB/eHHbIX 34eCh NAaNeOKIMMaTUYECKNX PEKOHCTPYKLUIA
HapyLlaeTCs Mo MeHbLUen Mepe O4HO N3 3TUX UCXOLHbIX YCJIOBUN...».

Bpan nn B naneoHTONOr MU HanpeTcs PeKOHCTPYKLUWNA, MO nosoay KOTOpOI7| Mexny
cneynannctamm Habnwganocb 6bl NOsHOE eagmnHooyLuine.

N MOXKHO CKOMb YroAHO r/y60oKOo CONOCTaBAATb pa3/IMYHbIe TOYKM 3PEHNS,
OCHOBbIBAAAICb U Ha INTepaType, N Ha JINYHbIX OLeHKaX CNeLnaancToB B AaHHON
o61acTn, o4HaKO KOHEeYHbI BbIGOP - 1 COnMpsi>XeHHasi C HUM MopaJibHas
OTBETCTBEHHOCTb - BCE PABHO JIOXKNTCS Ha MNJie4n COCTaBMTeNsA Kypca. [naBHoe Xxe
npu TakoM BbIbope, Kak s monarato, - 3To He 3abbiBaTb XOTSA 6bl 0 TOM, 4TO «3eMns
Kpyrnas» - n Tak ganee...



Monb3ysAchb Cy4YaeMm, Bblparkato rnyboKyto npmn3HaTesIbHOCTb CBOUM KOJI1eram,
reosioram n 6uonoram - O. A. AcbaHacbeson, B. 0. Omntpuesy, A. KO. Xypasnesy, I.
A. 3aBap3uHy, E. H. Kypo4ikuHy, A. A. Kapxy, O. A. Jlebenesy, B. M. Mopanesy, A. 0.
Po3zaHoBy, A. I'. CeHHunkosy, M. A. ®enoHKNHy, A. b. LUnnyHoBY, YbnMU
KOHCYbTauMaMm 9 nosib3oBascs B npouecce paboTbl. Ocobyto 6narogapHoOCTb 4
xoTen 6bl Bbipa3nTb M. b. byp3uHy, B. B. XKepuxuHy, A. I'. loHomapeHko n A. C.
PayTunaHy, B3sBLWMM Ha cebsa Tpya NpoyYecTb PYKOMUCb N BbiCKa3aTb LEHHbIE
KpuUTnyeckme samevaHusd. brnarogapto MOCKOBCKYO rmMHa3snio Ne 1543 n ee
anpekTopa 0. B. 3aBesibCKOro 3a npenocTaB/lIeHHY0 MHE BO3MOXXHOCTb
pa3pabaTbiBaTb N COBEPLUEHCTBOBATL 3TOT crieukypc B 1995-1999 ropax.

naBa 1l

Bo3pacT 3emnn n ConHevyHom cnctembl. AGCONOTHBIA N OTHOCUTENbHbLIN BO3pacT.
[([eoxpoHONOrnyeckasa WwkKana

Mpexnae BCcero 3ameTuM, 4TO A8 y4eHbIX cama no cebe nocTtaHoBKa BOMpoca o
Bo3pacTe 3eMnun bblsia HEKOrga BeCbMa pPeBOJIIOLMOHHON - N60 «BO3pacT»
noapasymeBaeT Hasmyme «aaThl poxxgeHuns». KoHe4yHo, B ntobon n3 pennruin
CooTBeTCTBYOLWee 60)XeCTBO co3aaeT 3eMJ0 C Hacenawmnmm ee cyuiecTBamm 13
nepBo3faHHOro Xaoca, 04HaKo eBporenckas Hayka yHacnenoBsajla OT aHTUYHbIX
dpnnocopoB-MaTepmnasnCToB NPUHLMNNNANIBHO NHOE BuaeHue Mupa. na Hee 3emMns
Bcerga bblnla HeOTbEMIEMON YacTblo TOW camo BceneHHoM, koTopasa «eAnHa,
beckoHe4YHa 1 HenoABM>XXHA... OHa He poXXOaeTcsa N He YHU4YToXKaeTcA... OHa He
MOXKET YMEeHbLUATbCA 1 yBeNnYmBaTbCs» ([xopaoaHo bpyHo). Ho BOT B KOHLE
CpeHeBeKOBbSA aCTPOHOMbI OTKPbLIBAOT CyLLEeCTBOBaHME TaK Ha3blBa€MblX HOBbIX
3Be3/: OKa3blBaeTcH, Hebeca He abCONOTHO HEN3MEHHbI, KaK CHUTANIOCh UCMOKOH
BekoB! CnepoBaTesibHO, B NPUHLMMNE BO3MOXHbI U Hanbonee pewmnTenbHble (C TOYKN
3peHunsa YenoBeyecTBa) N30 BCEX BO3MOXHbIX U3MEHEHWUI: Havyaslo N KoHel,
Cyw,eCcTBOBaHMNA 3eMAn U BUAMMOW YacTu BceneHHoOW. A pa3 Tak, TO HE MOXKEM 1N Mbl
NMonbITaTbCA YCTAHOBUTb, KOrga 661710 3TO Ha4yano u Kakum byaeT 3TOT KOHeL, - He
npuberas K nomowm Mmugonormnm (wectn gHAM TBopeHuns, Cymepkam 6oros n 1. 4.)?

Heobxoaommo 3aMeTuUTb, 4TO N0AEN NMepBOHAYaibHO 3aMHTEpPecoBas BO3pacT He
3eMun Kak HebecHoOro Tena, a UMeHHoO obnTaeMonm 3eMNn - Kak cem4yac ckasanim Obl,
6rnoctepbl. OOHAKO ICHO, YTO, ONPEAENB BPEMS BO3HUKHOBEHUS XXU3HU, Mbl TEM



CaMbIM MONYYUM MUHUMAJIbHbIN CPOK CYLLIECTBOBAHUA 1 CAaMOW NMAaHeThl. A MOCKO/bKY
NCTOYHNKOM XXM3HU Ha 3emJie BMoJiHe cnpaBeanBo nonaranav sHepruto CosHua, To
BO3PaCT Halllero cBeTusa, B CBO o4epedb, 4aCT HAM MAaKCUMaJibHbIN CPOK
cyluiectBoBaHUA bruocgepsl.

YcTaHOBIeHNE XXe BpeMeHU cyuecTBoBaHMA CosHLU@ - NOCse TOro Kak bl OTKPbIThI
3aKOHbl COXpPaHEHMS BeLEeCTBa U SHEPrnn - Ka3asioCb PM3NKaM LOBOJIbHO MPOCTON
3agadven. CosHUE NOCTOAHHO U3Jly4aeT 3HepPruto B NPOCTPaHCTBO, Ha3ad HMUYero He
BO3BpallaeTCcs, Tak 4To, No ngee, Koam4ectso s3Heprun B CoNHEeYHON cucteme
OOJIKHO MOCTOAHHO ybbiBaTb. CaMbll SHEPreTUYeCKM BbINMPbILLHbIN npouecc (13
N3BECTHbIX 00 XX BEKa) - OKUraHne KaMeHHOro yrns; Tensio n CBeT rnpu 3ToM
co3[aloTCa B pe3dysibTaTe xummyeckonm peakuum C + O

?CO

+ Q. A NOCKOJIbKY HaM N3BECTHbI N BeNnYMHa Q, 1 KONIMYECTBO SHEPrnK, N3ly4aeMomn
ConHUEM 3a eanHuLYy BpemMeHu, n Mmacca CosiHua (oHa 6bl1a NPUBAMIKEHHO BblYMCIEHA
eule B XVII Beke), To paccyntaTb CyMMapHOEe BPeMS CYLLECTBOBAHUS YroJIbHOrO
KOCTPa TaKUX pa3MepoB MOXXHO 6yKBaslbHO B 04HO AeNCcTBuEe. BOT TyT-To U
BbIAICHWJI0Cb, YTO OH [0JIXKEH MPOropeTh A0TJIa BCEro-HaBCero 3a NoaATopbl ThiCAYU
neT. KoHe4YyHo, CyLLLeCcTBYIOT BelllecTBa bosee sHeproemMkune, 4Yem yroJsib, HO 3TO He
pewaeT npobnemy: pacyeTHoe Bpems cyllecTBoBaHUS COJMHLIA BCe paBHO
O0Ka3blBAETCA MEHbLLE LWEeCTU ThiCAY JIeT, T. €. MeHblLEe BPEMEHU CYLLLeCTBOBAHMS
4yenoBevyeckon UMBUIM3aLNK; ICHO, 4TO 3To abcypa.

Heobxoanmo 6b110 HAUTU UCTOYHUK, NUTaOLWNIN cBoen sHepruen ConHue, - Ha4ve
Boobule pywnsacs 3aKoH coxpaHeHunsa aHeprumn. N BoT B 1853 roay . NenbMronbuy
yAanocCb NpPeasioxXnTb BMNOJIHE NpUeMaeMyto 4518 Toro spemMeHu runotesy. OH
npeanonoXxus, 41o CosiHUE NMOCTOAHHO COKMMaeTCs - BEpPXHME ero CJion rnog
COBCTBEHHON TAXKECTbIO Kak Bbl NafaloT Ha HUXKHME, @ UX NOTEeHLUMaNbHasa SHeprus
npu 3ToM ybbiBaeT (BeAb Macca C/lI0eB NOCTOSAHHA, @ BbICOTa UX «NogbeMa» Haf
ueHTpom CoNHUA YMEHbLUAETCS); UMEHHO «TepsaLWanca» noTeHunanbHasa aHeprung
BEPXHUX CNIOEB N BbIOENAETCHA B BUAE TenJsa u ceeTa. Bo3HMKaeT BONpoC: Kakasd
CKOPOCTb 3TOro CXaTusa Heobxogmma anga Toro, 4Tobbl 06ecneynTb HbIHELLHIOW
ceeTMocCTb ConHua? OTBeT: o4eHb Hebonblias - 3a 250 neT (T. e. 3a BCe BpeM4
CyLLeCcTBOBaHNUA COBpeMeHHON aCTPOHOMUMN) BCero-Hascero 37 KM; 4719 CPaBHEHUSA:
HblHeWHun anameTp ConHua - no4Tn 1,5 MaH KM. O4eBUAHO, YTO TakmMe U3MeHeHUs
AnamMmeTpa HUKAKUMN N3MepPUTENbHbIMU NMPpnbopamMm He NOBATCS.



MnoTe3a 3Ta MMena n o4HO C/leacTBue, NMPAMO Kacatolleecs Bo3pacTa 3eman. Ecan
cyuTaThb, 4TO cBeTUMOCTb CosHLUa (1, COOTBETCTBEHHO, CKOPOCTb €ro CxaTus) B
npe>xxHue BpemeHa bbisia NPUMEpPHO TaKOW e, Kak cendac, To, CorjacHoO pacyeTam
FenbMronbua, 18 MaH et Ha3apn AnameTp cBeTua LO/HKeH Bbil npeBbilaTh
HblHEWHWUN AnameTp opbuTbl 3emnn. CnenoBaTesibHO, Halla NMJjaHeTa HUKaK He
CTaplue 3TUx cambix 18 MiH neT. PU3NKOB 3Ta unudpa BrnosiHe ya0oBJeTBOPUIaA, N OHU
CO411 BOMPOC O NpefesibHOM Bo3pacTe 3eMJin ncHeprnaHHbIM, HO BOT reosioru
BOCCTa/IM NPOTUB TaKoM AATUPOBKN CaMbIM pelunTenbHbIM obpa3om.

[eno B TOM, 4TO reosiorns y>xe Hakornuja K ToMy BpeMeHN OrpoOMHOE KOJINYeCTBO
SMMUpUNYECcKux (T. €. OCHOBaAHHbIX Ha HENOCPELCTBEHHOM OMbITE) AAHHbLIX O CTPOEHUN
MOBEPXHOCTHbIX CZI0EB MJIaHEThLl U 0 MPOUCXOAALWMX Ha HEen npoueccax (Hanpumep, o
OBVXXEHNN FOPHbIX JIeAHMKOB, BOOHOW 3po3unn 1 T. A4.). B 1830 roay Y. Jlanens,
ncxoas U3 Toro, YTO reoslornyeckme npoLeccsl (Npexxae Bcero ocafkoHakornsieHue) B
MPOLLJIOM A0JIKHbI Bbl/IN MPOTEKATbL MPMMEPHO C TON XXe CKOPOCTbID, YTO U HblHE
(MpuHUMN akTyanmsmall - NogpobHee cM. B AonosiHeHMM K rnase 1.]), nogcymTan, 4To
BpemMs, Heobxoanmoe ona obpasoBaHMa OAHUX TONIBKO AOCTYMHbIX A1 NPAMOro
N3y4YeHnsa ocafoydHbIX TOJIL, AOJIKHO COCTaBAATb HECKOJIbKO COT MUJIJIMOHOB JleT.
Pac4yeTbl Jlanens 0CHOBbIBA/INCb HA TMFAHTCKOM (paKTUYECKOM MaTepuasie N Ka3ajancb
reosioram n 6uonoram ropasno 6onee GANIKNMU K UCTUHE, YEM M€JIbMIOJIbLIEBDI

18 MmnH neT. OgHako noruvka NenbMrosbua Ka3asacb HEOMNPOBEPXUMOWM - C 3aKOHOM
COXpaHeHus saHeprmm ocobo He nocnopulb... [Ana Toro 4Tobbl BO30O6Nafana To4Yka
3peHNs reonoroB (a NpaBuUJbLHON, KaK Tenepb U3BECTHO, OKa3aslaCb UMEHHO OHa),
HeobxoanMo 6bIS1I0 HANTU NHOWN, YeM rpaBUTALNOHHOE CXKAaTUe, UCTOYHUK IHEPrun
ana ConHua.

B 1896 rogy A. bekkepenb OTKpPbIJ ABJIeHVNEe PagN0aKTUBHOCTU. PaanoakKTUBHOCTb
OKa3aJlaCb OAHUM M3 TUMOB AAEPHbIX PEeaKLMA - U3SMEHEHNN B KOMBMHaUKnax
COCTaBJIALWMX aTOMHOE A4P0 NPOTOHOB U HENTPOHOB; MPUN 3TUX peakumax
BblAeNnaeTcs Hem3Mepumo Bosiblue SHePrum, 4em npu JbbIX XUMNYECKNX
npespaweHnax. B 1905 roay A. QNHWTENH YCTAaHOBWUJI, 4TO B A4EPHbIX peakumnsax
MacCy MOXHO pacCMaTpmBaTb KakK Ype3BblHaNHO KOHLUEHTPUPOBAHHYIO (OPMY
3HEeprumn, n BbiBes1 CBOK 3HAMEHUTYIO (POPMYJTY NX SIKBMBANIEHTHOCTU: E = mc

, T4e C - CKOpoCTb cBeTa. BennynHa c



Yype3Bbl4YaMHO BeJIMKa, @ NOTOMY fa)Ke Hebosibloe KONIMYeCTBO MacChl 3KBUBAJIEHTHO
OFPOMHOMY KOJINYEeCTBY 3Hepruun: 1 r Mmaccol = 21,5 Mapa Kkan (CTO/IbKO aHeprum
BbIAENNTCHA, eCnun cXedb 2,5 MaH nnTtpoB 6eH3nHa). Ecnm npeanonoxuntb, 4To ConHue
yepnaeT 3HEePruio 3a cYeT A4epHbIX peakunn (KakKnx UMeHHO - NokKa HeBaXkHo,
3MHWTEeNHOBa popMyna cripaBenMBa ons HUX BCeX), To Ansa obecneyeHns ero
HblHELIHEN CBETUMOCTM Heobxoanmo pacxonoBaTh 4 600 T BewecTBa B CEKYHAY.

MHOro 1 3To? HUYTOXXHO Mano: pacyeTbl MOKa3bIBAOT, YTO NpoUCXoasLiee Npm 3ToOM
n3meHeHne TaroteHns ConHua NpUBeOET K yBeNYEHNIO BpeMeHN obopoTa 3eMnu
BOKPYr CBeTUna - T. €. YAJIMHEHUO 3eMHOro roga - Bcero Ha 1 cekyHay 3a 15 MAH
NeT, 4YTO, pa3syMeeTCsl, Heslb351 YCTAaHOBUTb HUKAKUMUN U3MepeHnaMn. Takum obpasom,
npobsemMa NpakTUYECKN HENCCAKAEMOro UCTOYHMKA sHeprun ans ConHua bbina
peLleHa, N Tenepb Y)Xe HUYTO He NPEenATCTBOBAJIO MPUHSATUIO Fe0JIOrMYeCKOM OLLEHKN
BO3pacTa 3eM/IN - «kHE MeHee HEeCKOJIbKUX COT MUJISINOHOB NIEeT».

O4OHaKo OTKPbITME PaAVNOaKTUBHOCTM UMESIO U eLle O4HO clefcTBue: 3TOo aBJieHne
camo no cebe No03BONIIO CO34aTb HOBbIN METOA OnpeAesieHns Bo3pacTa NaaHeThl,
HecpaBHeHHO 6osiee TO4YHbIN, YeM BCe npeabiaywme. CyTb €ro 3ak/iyaeTcs B
cnepytouweM. MI3BeCTHO, 4TO aTOM ypaHa HecTabuneH: OH NCNYCKaeT IHEPruto, NOTOKN
4aCcTuu, N CO BpeEMEeHeM NnpeBpaLllaeTcs B aTOM CBUHLLA - YCTONYMBOr0 3/1IEMEHTa, He
NoABEP>XXEHHOr0 AasibHeNLWnM npespalleHnsam. Npupoda 3Toro Tuna peakuunmn
TakKoOBa, YTO CKOPOCTb sAepHOro pacrnaga abcontoTHO NOCTOSAHHA N HUKaKue BHelHue
hakTopbl (TeMnepaTypa, AaB/ieHNE) Ha Hee He BAMSAIOT. 3HAYUT, ecnu
3KCMepuMeHTabHO onpeaenTb TeMMN 3TUX U3MEHEHUIN 3@ KOPOTKUN NPOMEXXYTOK
BPEMEHW, TO €ro MOXXHO COBEPLUEHHO TOYHO Npeacka3aTb u ana 6onee oANTENLHOINO
npomMexxyTKa. Tak BOT, 6bl210 yCTaHOBMIEHO, 4TO B /It06ON nopunm ypaHa (To4yHee -
n3oTona

U) nonoBmnHa COCTaBAOWMX €ro aTOMOB NMpPeBpaTUTCA B CBUHeL 3a 4,5 mapa ner;
COOTBETCTBEHHO, Yepe3 9 Miph neT ypaHa ocTtaHeTca 1/2 oT 1/2, T. e. 4eTBepThb, U
T. 4. Cpok B 4,5 Mmapph neT Ha3blBalOT Nepruonom rnosypacrnaga

MyCcTb Mbl UMEeM FOpHYIO Nopoay, COAEPXalllyto coegnHeHns ypaHa. Ecnm oHa
ocTaeTcs Hepa3apobseHHON, TO BCe aTOMbl CBMHLLA (B KOTOPbIE MOCTOSAHHO
NpeBpaLLaloTCa aTOMbl ypaHa) OCTalTCS BHYTPU MOPOoAabl, U B pe3ysibTaTe ypaH BCe



bonee «3arps3HaeTCa» CBUHLOM. MNOCKONbKY, KakK Mbl MOMHWM, BHELLUHNE (haKTOpbl HE
BJINAIOT Ha CKOPOCTb 3TOr0 NMpoLecca, CTeneHb «3arpsa3HeHns» byaneT 3aBUCETb
TOJIbKO OT BPEMEHMW, B TEYEHNE KOTOPOro Nopoa oCTaBaslaCb MOHOJIMTHOWN,
MocnenHee o6CTOATENLCTBO BECbMA BaXKHO: TakKMM CMOCOHBOM MOXKHO yCTaHaB/IMBATb
BpeMsi 06pa3oBaHNA N3BEPXKEHHbIX MOPOA, HO HE 0CAaA04YHbIX - T€ BCeraa pa3pyLleHbl,
N ypaH-CBMHLIOBOE COOTHOLLEHME B HUX HEOBPATUMO HapYLLUEHO MUTpPaLIMEN 3TUX
3/IeEMEHTOB B OKpY>XaloLLyto cpeay.

OnpepnenaTb BO3PACT U3BEPXKEHHbLIX MOPOL YPaH-CBUHLOBbIM METO40M
(BMmocneacTBUM NOSABUANCE KaNMn-aproHOBbIN, pyonaonn-cTpoHUmeBbIn N gpyrue[2 -
CaMbIM TOYHLIM NPOLOJIKaeT OCTaBaTbCA YPaH-CBMHLLOBbIN MeTOo[, - Koraa
COOTHOLLEHME 3TUX /IEMEHTOB ONpPeaesniaiT B 3epHax MUHepasa UMPKOH.]) HavYanm B
1907 rony n o4eHb CKOPO OOHapyXnau rpaHNTbl C BO3pacToM 1 mappa net. 1o mepe
AaNbHENLWNX MONCKOB 3TOT «MaKCUMaJibHbIN N3BECTHbIN BO3pacT» BbICTPO
yBesIM4MBascCs, noka He goctur 3,5 Mapa neT, nocse Yero, HECMOTPSA Ha BCe yCUIug,
MoYTW He NpupacTan; ApeBHeNLWme Xe U3 N3BECTHbIX MUHEPanoB bbbl He4aBHO
HanaeHbl B ABCTpanun n KaHage - 4,2 mnpa net[3 - HegasHsasa (B 2000 roay, onaTb
»Xe B ABCTpasiMn) HaxoOgkKa MUHepasnioB C BO3pacToM 4,4 Mapa NeT Hy>KOaeTcH B
noaTBep>XAeHUN.]. 3Ha4yuT, 3eMsid HUKaK He MosloxXe 4,2 MApA NIeT; HO, MOXKEeT ObITb,
OHa elle CcTaplle, n nopoabl C BO3pacToM 7 unu, ckakem, 20 mapa neT npocTo rnoka
He HangeHbl? Cyas no BCeMy, HeT - N BOT rnoyemy. [leso B TOM, 4TO BO3pacCT BCeX
M3YyYeHHbIX Ha 3TOT NpegMeT MeTeopuToB cocTasnseT 4,5-4,6 mapa neT; Bo3pacT
BCEX FOPHbIX MopoA, cobpaHHbIX B 0eBATUN panoHax JIyHbl aMepuKaHCKUMN
aKkcneguumnamMmn «ArnosisIoH» N COBETCKMMW aBTOMATUYECKNMU CTaHUMAMU «JlyHa»,
Tak>Xe BapbupyetT oT 4 0o 4,5 mnpa net. Bce 310 cBUAETEeNbLCTBYET O TOM, 4TO Unudpa
«4,6 MNpLa NeT» BEPHO OTpa)kaeT peasibHbl BO3PACT He TOJIbKO 3eMJ1M, HO U BCEW
Co/lHeYHON CNCTEMBI.

NTak, husnkn npenogHecnn reosioraM noncTUHe LLAapCKNA Nogapok: cTasno
BO3MO>XHbIM IOCTAaTOYHO TOYHO ONpPeaesInTb BPEMS CYLLECTBOBAHUSA 3eMAN U
NPOTSXXEHHOCTN Pa3/IMYHbIX NEPUOLOB €e UCTOPUM (Naneo3os, Me30308 U T. A.). Kak
>X€ OTHEC/INCb K 3TOMY reosiorn? CNoKONHO, ecnn He CKa3aTb - PpaBHOAYLUHO: AeJs0o B
TOM, 4TO K COBCTBEHHO reosiorn4yecknm npobnemam Bce 3TO, KakK HU CTPAHHO, UMeeT
BeCbMa KOCBEHHOE OTHOLUEeHue.

PU3NKN MbICNAT B KaTeropmsax abcontoTHOro BpeMeHn: ANs HUX CyLEeCTBEHHO, KOraa
MMEHHO MPOn30LWJI0 HeKoe cobbiTue, a rnaBHasa npobnema, KOTOPYIO OHU MPU 3TOM
pewatoT - 3T0 Nnpobsema Yacos (BeAb pacnagatoWLMnNCa ypaH - 3TO, N0 CyTn aena,
MecoYHble YacCbl XUTPOW KOHCTPYKUUK). OOHAKO COBEPLLUEHHO O4EBMNAHO, YTO BpeEMS



cywi,ecTByeT BHe 3aBMCUMOCTM OT TOro, eCTb JIN Y HAacC nNpubopsbl A5 ero n3MepeHus.
Bo MHOXXecCTBe c/ly4aeB A5 HaC CyweCcTBEHHa ULb 04epeaHOCTb cobbITU («3TO
MPoOn3oLWJIo Noche..., HO A40...»), Torga Kak CTporve nx AaTUpoBKU Kyaa MeHee
Ba>XHbl; pacCKa3blBasi 0 HEKOM NPOUCLLECTBUN, HYaCcTO roBOpPAT He «B 15 Yacos», a
«nocne obena»; He «20 MapTa», a «KaK TOJIbKO collen cHer»; He «B 1939 roay», a
«nepen BOMHOM» - N B 3TOM €CTb A0CTAaTO4YHO rybokumm cmbicn. Jliobas
nocnenoBaTeNbHOCTb COBbITUIN y)Ke cama no cebe ABNAeTCA BpeMeHeM

- OTHOCUTEeNbHbIM BpeMeHeM. Tak BOT, reonoru scerga pabortanm B Mmupe 3Toro
CaMoro OTHOCUTENIbHOro BpeMeHN. TOYHOCTb, C KOTOPOW Mbl MOXXEM onpefennTb
NOJIOXKEHNEe HEKOro COBbITUA Ha LWKaJle OTHOCUTE/IbHOr0 BpeMeHU, NPsIMO 3aBUCUT OT
ee ApobHOCTKM (T. €. YMcna COCTaBMAOLLMX LKAy COObITUA) U NONMHOTHI (COBLITUSA
OOJDKHbI pacnpenenaTbcs no wkane 6onee nim MmeHee paBHOMepPHO, He OCTaBNASA
«MycToT»). [T03TOMY reosiorv BUAEeAN CBOK 3a[a4y He B NOUCKE «4aCOB», a B TOM,
4TOOblI COBEPLUEHCTBOBATb B YKa3aHHbIX HanpaBieHUAX WKajly OTHOCUTENbHOIro
BPEMEHU - MasIeOHTONOMNYECKYIO IeTONUCh (3TO He MeTadopa, a TEPMUH).

EcTb ABa pyHAAMEHTaIbHbIX NpUHLUMNIA ((PaKTUYECKM 3TO aKCUOMbI), KOTOPbIMU
MONb3YIOTCHA reosiorn Npu n3yyveHnm nctopun. Mepsbin - npuHunMn CTeHo, UM 3aKoH
HanJacToBaHUA: eCnn OAUH C/IoM (NNACT) FOPHbLIX MOPOL IEXUT Ha APYroMm, TO
BEPXHWUI cnon obpa3oBasics no3gHee, 4eM HUXKHUN. BTopon - npuHumn Fekcan, nnm
3aKOH payHUCTNYECKUX N (PNIOPUCTUYECKUX acCcoLmaLnin: C/I0N, coaepxallme
NCKOMaeMble OCTaTKN OAHUX U TeX XKe BUOO0B XXUBOTHbIX U pacTeHuin, obpa3oBannch B
OOHO U TO Xe BpeMs4. [MepBbl NPUHLWM MO3BOJISET YCTAaHOBUTb XPOHOJIOM NYEeCKNIN
nopsaaok obpasoBaHMA rOPHbLIX NOPOL B OOHOM MecTe, BTOPON - CUHXPOHMU3NPOBATb
Mexxay cobon nnacTbl, 3aneratouimne B pasHbiXx MecTax (puc. 1, a).

0)

Puc. 1. CocTaBneHne CBOAHON CTpaTuUrpadu4eckon Wwkasbl Ha NaTU(1-5) pa3pesax -
a; obpasoBaHMe 3anNpPOKMHYTOro 3aseraHns (MHMUA, CKnagka u 3po3ns «HOPMasibHOM»
nonoBuHKN) - 6 (No ®eHTOH, 1997)



MpuHUMNbI 3TK, Ka3asocb 6bl, NpeaenbHO NPOCTbI, OAHAKO MPU NX NPAKTUYECKOM
NnpUMMeHeHUn Hac NoAcTeperaeT uenbin pag noBywek. Tak, ncxogHas
nocnenoBaTes/IbHOCTb CJI0EB B pe3yJibTaTe TEKTOHNYECKUX ABMXKEHUN 3a4acTylo
CMUHaeTca B 6bonee nnm meHee ropusoHTanbHble CKNagku. Ecnn B fanbHenwem
BblLLeNexallas NoJIOBMHKA CKJaAKu (C «npaBuibHOM» MOCen0BaTeIbHOCThIO)
OKa>XeTCS MOJIHOCTbIO YHUYTOXKEHHOM 3p03MEN, TO YCTAHOBUTb, YTO B HALLEM
pacnops>XeHnm oCTanoCh JINLWb UCKaXKEHHOEe, 3aNpoKMHYTOoe 3aneraHme cnoes, bygert
BeCbMa HenpocTo (puc. 1, 6). Ewe 6o?nbwine npobnemMmbl BO3HUKAOT C 3aKOHOM
hayHMcTnYecknx accoumnaumm. CAUHXpPOHHbIE, HO MPOCTPAHCTBEHHO yAasieHHble dayHbl
Bcerga byayT oTAnM4aTbCa ApYyr OT Apyra; B YaCTHOCTWU, OHM ByayT MMeTb B CBOEM
COCTaBe pa3Hylo O0J10 PEJIMKTOB, YHAC/IeA0BaHHbIX OT NpeALllecTBYOLWNX 3MOX.
MNpenctaBbTe-Ka cebe, 4TO BaM Npeasio)XKeHO «BC/ENy0» CONOCTaBUTb BbIOOPKKN 13
COBpEMEHHbIX hayH MmnekonuTawowmx EBponbl n ABCTpanum (Co BCEMU ee CyMYaTbIMK
N 0aHONPOXOoAHbIMM). MHOIO NN y Bac ByaeT OCHOBaHU N5 3ak/o4YeHnsa ob nx
CUHXPOHHOCTN? CBeAeHNE MHOXKECTBA PErMoHalibHbIX NOCaenoBaTeNbHOCTEN hayH n
dop B egunHyto rnobanbHyto WKany - ogHa U3 OCHOBHbIX 3a4ay CreunanbHOoro
pa3gena reosoruun, ctpatTurpadpum (0T natnHckoro stratum - cnon).

TpyAHOCTN, BO3HMKAOLWME HAa 3TOM NYTU, BEJINKU, HO BMNOJIHE NPEeoa0/IUMbI.
NMocnepoBaTesibHOE NMpuMeHeHue NpuHUKnos CTeHo n Nekcnum (NaC HakonaeHne
OFPOMHOI0 3MNNPUYECKOro MaTepurasia) No3BOJINIIO reosioraM y>ke B CaMOM Hadane
XIX Beka pa3fennTb BCe OTJ/IOXKEHUSA Ha NepBUYHbIE, BTOPUYHbIE, TPETUYHbIE U
YyeTBepPTUYHbIe; 3TO AesiIeHNe MNOJIHOCTbIO COOTBETCTBYET COBPEMEHHOMY LeSIeHUI
0CafO04YHbIX TOJILW, Ha Maneo30NCcKMue, Me3030NCKMNe U KanHo3onckme (obbeamnHsatowme
ABa nocnegHux nogpasgenennsd). A K 30-m rogam XIX Beka B coCTaBe 3TUX
OTNOXEHU BblNN BblAENEHBI U MOYTU BCE NPUHSATbIE HbIHE CUCTEMBI (lOpCKas,
MesioBasi, KAMEHHOYroJlbHas 1 Mp.); NoCneaHas U3 HUX - nepmckas - bbina BblaeseHa
P. MypuyncoHomMm B 1841 roay.

Tak 6blna co3gaHa BceobbemoLwas WwKasa OTHOCUTESIbHOMO BpPEMEHU -
reoxXpoHOJIOrnyeckKas WKasa, K KoTopon MoXeT BblTb 0AHO3HAYHO «MpUBA3aHa»
nobas cogeprkallas MCKonaemblie ocagoyHas nopoda. LLikana 3Ta oka3anacb CTOMb
COBEpPLUEHHON, 4TO XX BEK HE BHEC B HEE CKOJIb-HNOYAb CyLLLECTBEHHbIX KOPPEKTUB, 3a
NCKJTI0YEHNEM YNUCTO POPMasIbHOr0 N3MEHEHNS paHra HEKOTOPLIX ee noapa3neneHnn
(B 50-e roabl eAnHbIN TPETUYHbLIN Nepuog Obin pa3geneH Ha ABa - NaJIe0OreHOBbLIN U
HEeOreHoBbIN, @ OPAOBUK, CHUTABLUMNCA YaCTbio CUypa, NOJYYUS paHr
caMoCToATeNnbHOro nepuoaa),[4 - AMepukaHCKmMe naneoHToI0rM npegnoymTatoT
OEeNNTb KaMEHHOYIOJIbHbIN Nepunoa, nan KapboH, Ha ABa - MUCCUCUNNN



(COOTBETCTBYIOLLMA €BPONencKoMy paHHeMY KapboHy) N NeHCuIbBaHUN (CpeaHun v
BEPXHUIN KapboH), 4TO OTparkaeT HEMOJIHYI0 aAeKBATHOCTb COBbITUIM Ha pa3HbIX
KOHTUHEeHTax.] n nuwb cHabann ee nogpasaeneHns abCcoNOTHbIMU AAaTUPOBKaMN.
OcHoBHasa npobnema, KOTOPYIO C TOM NOPbI NPULLIOCH pewaTb reosioram, - 310
co3ZlaHVe Takom e LWKaabl gna Hanbonee ApeBHUX MOPOA, KOTOPbIE CHATANNCD
KHEMbIMW», T. €. JINLWEHHbLIMN CKOJIb-HNOYAb CNOXXHbIX (M, COOTBETCTBEHHO,
ANarHOCTUYHbIX) MCKOMaeMblX OCTaTKOB (CM. puUC. 2, a TakxXe Tabnanubl
(#litres_trial_promo) B KOHLE KHUI ).

CaMbIMU KPpYMNHbIMW NoApa3ae/ieHUAMN reoXpPoOHOJI0rNYeCKON LWKasibl ABASAIOTCA S0HbI.
XOopoLlo n3BecTHble BaM rnasieo3om, Me3030M N KaHO30M - 3TO 3pbl, HA KOTOpble
noapasnensaercs nocnegHnin N3 30HOB - paHepo3on (0T rpevyeckmnx csioB phaneros -
BUAUMBIN, ABHLIN N zOe? - XXN3Hb), HadYaBwunincsa 0,54 mnpa neT Hasapg. S0HbI,
npeawecTsytowme paHepo3ot, - NnpoTteposon (0,54-2,5 mnpa neT) n apxen

(2,5-4,6 mnpg neT) - 4acTo 0OBLEANMHAIOT NO4 HAa3BaHUEM KPUMNTO30M (OT rpevyeckoro
krypto?s - cKpbITbIn), Uan gokemMbpuin (kembpuin - cambin NepPBLIN Nepunos
haHepo304). PyHAAMEHTaIbHOE pa3fesieHne reoXpoHOI0rNM4eCcKon LWKasbl Ha
haHepo30M N 4OKeEMOPMI OCHOBAHO Ha HaU4YUKU UM OTCYTCTBUN B COOTBETCTBYHOLLMX
0Caf04YHbIX NOPOAaX NCKOMaeMblX OCTAaTKOB OPraH1U3MoB, UMEBLLNX TBEPObIN CKeNeT.
NepBas NoJsIOBUHa apxes, KaTapxewn - BpeMs, U3 KOTOPOro ocafoyHblie Nnopoabl He
M3BECTHbI NO NMPUYNHE OTCYTCTBUA Torga rungpocgepsl. llocneaHnnm oTpesok
nokemMbpus, BeHA - BpeMs rnosasieHns 6ecckeneTHbIX MHOMOKEeTOYHbIX XXUBOTHbIX.

Puc. 2. F'eoxpoHonornyeckas wkana. Oag Toro 41obbl 3aNOMHUTb
nocnenoBaTes/lbHOCTb NepnoaoB, COCTaBNALWMX haHepo30n (KkeMbpuin, oOpLooBUK,
cunyp, oeBoH, kapboH, nepMb, Tpuac, topa, Men, naseoreH, HeoreH, aHTPOMoreH),
CTYAEHTbl NCMOKOH BEKOB MNOJIb3YIOTCA MHEMOHNYECKOW hpa3on He BMoJIHe
nefarornyHoro cBomcTBa: «Ka)kabil OTAE/IbHbLIA CTYOEHT A0JIKEH KYNUTb MoJs-NuTpa.
Tbl, FOpUK, Man - NOAOXKAN HEMHOIO, @ TO...»

C KaXkon 13 eauHNL, COCTaBJIAIOLLNX CYLLLECTBYIOLLYIO NOC/IeA0BaTE/IbHOCTh
0CaZloYHbIX MOPOA, MOXXHO OAHO3HAYHO COOTHECTU onpeaesieHHoe rnoapa3neneHme
BPEMEHHO?I LWKabl - U HA0BOPOT; Tak, BCe OTNI0XKeHMs, obpa3oBaBLUMecs Ha 3emse
Ha MPOTSXKEHUM IOPCKOro rnepmnoaa, o6pasyoT IPCKY CUCTEMY, UK MPOCTO OpY.
Cuctembl 06beANHAOTCSA B FPYMMbl (opa BXOAUT B COCTAB Me30305) U AEeNATCS Ha
oTAEeNbl (HMKHSS, CpeaHsIs U BEPXHSAS topa), ApyChl (BEPXHSS Opa - Ha KeJlJIOBEN,



okccopa, KNMepnaX U TUTOH), a fasnee Ha 30Hbl (Cardioceras
cordatum). BpeMeHHbI?M 3KBMBaJZIEHTOM Fpynmnbl ABASETCA 3pa, OTAeNa - 3roxXa, apyca
- BEK, 30Hbl - BpeMs (puc. 3).

Ha3BaHna nogpa3geneHnin reoxXxpoHOI0rn4ecKom LWKasbl MPOUCXOAAT OT Ha3BaAHUN
MecT, rae 6o BnepBble ONUCaHbl «3TaJIOHHbIE» ON1S TOr0 UM NHOMO BPEMEHM
oCafo4Hble nopoabl (MepMCcKMin Nnepnod, oKCHOPACKUN BEK); UCKIIIOYEHME COCTABNSAET
HM3LWasa eguHMLA LWKabl, BCerga Ha3blBaemMas No pykoBoAsALWEMY NCKOMAEMOMY,
XapaKTepHOMY 019 3TOro MOMeHTa reosiormdeckon ncrtopumn (epemsa Cardioceras
cordatum). Hanpumep, nepMcknim nepuoa cnenyeT onpenennTb Kak BpeMs, Koraa Ha
3emMne obpa3oBbIBaINCbL FOPHbIE NOPOAbI TAKOIr0 XXe TuUMa, YTO HblHE BbIXOOAT Ha
MOBEPXHOCTb B OKPECTHOCTAX ypasibCKoro ropoaa Mepmb. iMes geno ¢
reoXpPOoOHOJIONMYECKOW WKasnon, Heobxoammo Bcerga NoOMHUTL, YTO NEPBUYEH 34eCb
onpeneneHHbIn TUM reocsIorM4ecknx Tes, a BpeMsa Npom3BOAHO, BTOPUYHO. (TOoT xe
CaMbI NPUHLUWM UCMNOJIb3YEeTCA N B apXeosIornm: Me3osnT n 6poH30BbIN BEK -
ncTopuveckme nepmonbl, BpeMs, Korga ntoamn genanm opyoma n ykpaweHuns
onpeneneHHoro Tuna.) MMeHHO No 3ToM NPUYNHE reOXPOHOJIOMr NS CNOKOMHO
obxoannacb n 6e3 gaTNpPoBOK ee nogpasfesneHnn B MUIJIMOHaX NeT, CTaBLINX
MPUBbIYHBIMU NN B NOCNeOHNe Tpu-4eTbipe gecatuneTuns. Boobuie ponb
abCoONOTHbIX 4AaTUPOBOK (PaAnNON30TOMHbLIX 4AaTUPOBOK) O4EHb BeMKa A
cTpaTurpacpumn LOKEMOPUNCKNUX TONLW, rae OTCYTCTBYIOT 4OCTATOYHO CNIOXKHbIE
NCKoMmaeMmble; pagnoyrnepoaHbin meton[5 - PagmnoyrneponHbln MeTo No3BonseT
OaTupoBaTb OpPEeBECMHY N ee NMpou3BoAHbIe (HanpuMep, APEBECHbLIN Yrob); OH
OCHOBAaH Ha CcoAep>XaHun B yraepone ApeBeCuMHbl HeCTabunbHOro n3ortona

C. DTOT N30TOMN BO3HUKAET B BEPXHUX CJI0SIX aTMOCdepbl Npy BO3AENCTBUN
KOCMUNYECKOro N31y4eHnss Ha aToM obbl4HOro a3oTa (

N), a 3aTem B Buge CO

accuMununpyeTca pacteHnamun. lonsa

C B )XMBOM pacTeHun ctabunbHa (1 paBHa gone



C B aTMOC(hepHOM yrnekucaom rase), a nocsie rubenn pacteHmUsa Ha4dymHaeT
3aKOHOMEPHO YMEHbLIATbCA.] LULMPOKO NPUMEHSAETCHA ANA OAaTUPOBKN HOBENLLNX
OT/I0OXKEHWU, BO3pacToM MeHee 40 ThiC. NeT. B ocTasibHOM XXe 3TN MeToAbl UrpatoT B
cTpaTurpadgpum cyrybo nogymHeHHy posib, U Mbl B fasbHenwem 6yagem B OCHOBHOM
ob6o3Ha4vYaTb BpeMs B TepMUHaXxX He abCoNOTHON, @ OTHOCUTESIbHOW LLKaJlbl.

Puc. 3. CooTBeTCTBME CTPAaTUTPAPUYECKNX N BPEMEHHbIX NOoApPa3aeseHNN

OpHaxkabl akagemuky A. J1. AHWNHY 3a4anm BOMNPOC: B 4eM COCTOUT pa3HULa Mexay
abCONOTHOM N OTHOCUTENBLHON reoxXpoHoNorMaMmn? ToT, COrlacHO NpeaaHuto,
oTBeTuN: «[NTaBHadA pa3HMUA B TOM, 4HTO OTHOCUTEJIbHAsA reoXpPOHOJIOrMA TOYHa, a
abconoTHasa - HeT». PaAnoOn30TOMNHbIE METOAbl Jal0T HaM AAaTUPOBKY C TOYHOCTbIO A0
1-2 %, KoTopas, Ha NepBbIV B3rns4, Ka)xeTcs BnojsHe npnemaemMon. Ho Ha oTpeskax
BPEMEHN B COTHN MUJIJIMOHOB J1IET (KOTOPbLIMU ONepupyeT reosiorns) atTa norpewHoCcTb
n3MepeHnsa Toxe byaeT NCYHNCNATbCS MUIIMOHaMK neT. MyCcTb Mbl onpenennan
abCoNOTHbLIN BO3PACT HEKOM O0CaA04YHON TONWM KaK 154 £2 MAH NeT; B Te4eHne 3Tmux
OBYX MUJIJINOHOB JIeT MOrJIn HaKOMNUTbCSA MHOIrMe COTHU MeTpoB (Mnu gaxke
KUIOMeTpbl) 0CagkoB. ManeoHToN0rn »xe cnoCobHbl pacno3HaTb B 3TOW ToJLLe
oaHoo6pa3HbIX MOpPO4 CJIOW TOJILLMHON BCEro B HECKOJ/IbKO METPOB, PYKOBOACTBYSCb
M3BECTHbIM UM «afpecoM»: BEpPXHSAA opa, okchopackuninm apyc, 3oHa Cardioceras
cordatum (n60 TONLKO B 3TO «KMTHOBEHWNE» FE0JIOrNYECKON NCTOPUN KU Ha 3emMne
ronosoHorunm mosutock Cardioceras cordatum). OnpenennTb CTOJIb HAYTOXHbIN
OTPE30K BpeMeHn MeTogamMm abCoNOTHbIX 4aTUPOBOK HEJb3 HU B KaKOM
npudanxeHuu.

34ecb oNATb HanpallMBaeTCa CpaBHEHME C apxeonoruen. NpeanonoXxmm, Mol
obHapyXunmn gpeBHeernneTckmm capkodar. MoXXHO OTKOJIYMHYTb OT HEro wenky u
YCTaHOBUTb, YTO AEpPeEBO, N3 KOTOPOro oH 6bin n3rotosneH, cpybneHo 4 500 300 net
Ha3and. ApXeosior e NornaanT Ha OpHAaMEHT capkodara n 6e3 konebaHun CKaxerT:
«CpegHee uapcTso, Xlll gnHacTuA... KOHel, HO He caMbin». Hy n Kakas U3 4aTUpPOBOK,
Ha Ball B3rnsapg, bonee cogepxxartenbHa?

JornonHeHne K rnase 1



HeckoN1bKO CN10B 0 METOA0N0IM NN HayKW. MNMpunHUMN akTyannsma, «bputea Okkama»
1 npesymnumnn. NpoBepka Teopunn: Bepudpnkaumm n panbcupmnkaumm

MpuHUMN akTyanmsMma (3ToT TepMuH 6bin BBegeH B 1830 roay Y. Jlanenem): npu
No6bIX PEKOHCTPYKLMAX COBLITUIA NPOLWSIOrO Mbl NCXOAUM U3 TOr0, 4TO B T€ BPpEMEHA
OOJDKHbI BblIM AENCTBOBaTb Takue »Xe 3aKOHbl MPUPOAbI, 4TO N HblHe. «HacToswee
€CTb KJI0Y K MPOoLWIOMy» - Tak popMynmpoBan NnpuHUKnN cam Jlanens. MNycTb, K
npumepy, B [okeMbpunm cyLecTBoBasIM SKOCUCTEMbI, KOTOPbIM HET CerogHs aHas0ros,
HO KaMeHb-TO, HaZo AyMaTb, U Torga nagas Ha 3eMJo C yckopeHmem 9,8 M/c

, BOOa 3aMep3ana npu Hyne rpaaycos Lenbcus, Monekyna xaopogusinia ncnpasHo
norsoliana KBaHTbl CBeTa... A, coObCTBEHHO roBopsi, No4YeMy? Bonpoc 3TOT BOBCE He
TaK Y>X MpocT.

HenocpenCcTBeHHO B NpoLUsioe 3arfssHyTb HEBO3MOXXHO, MalUMHa BPpeEMEHU - 3TO
HecbbITOYHaA MeyTa YyenoBeyecTBa. Jllobble HaWwm Cy)>XAEeHNSA O MPOLLSIOM eCTb JINLb
bosee nan meHee BEPOATHbLIE MPEAMNOSIOKEHNSA, OCHOBAHHbIE Ha MHTepnpeTaunmn
dakKToB 1 CObbLITUIN COBPEMEHHOCTU. [InHO3aBpbl (CTOMIb NOAOMBLLMECS LLNPOKON
nybnuke nocne «lapka IOPCKOro nepuona») - 3To, BoobLe-To roBops, NMnLb KYCKU
rnec4yaHmka, HanoMmmHatLwme ceoer PopPMON KOCTU COBPEMEHHbLIX PENTUNN; BCE
OCTaJIbHOE - YNUCTble AOMbIC/bI. [TOHATHO, 4TO LeHa goMbic/naM pexuccepa C.
Cnunbepra n akageMuka oT naneoHTonorum J1. lN. TaTapnHoBa HECKOJIbKO pa3Has,
OZlHAKO 3KCNepuMeHTasibHO NMPOBEPUTbL HEJIb3S HU NepBble, HU BTOPbIE - HU CeronHA,
HK B 6yayuwiem. No3ToMy BHaYane HaM crefyeT pewnTb Aaa cebs npuHuMnmanbHbIn
BOMNpPOC: NO3HaBaeMo au npowsioe soobuie? MNMpn 3ToM HeobXoANMMO NMPU3HaATb, YTO Ha
norn4yeckom yposHe npobsema Hepaspewnma, T. €. 3TO BONPOC He pa3yMa, a Bepbl.

Ecnn otBeT ByneT «HeT», TO Mbl MOXXeM AaJiblue No CO6BCTBEHHOMY YCMOTPEHUIO
HacenaTb NPOLIoe aTJaHTaMu U N1eMypunLamMn, pasyMHbIMU CNPYTaMn N KpbllaTbiMK
orHeAbllWalLMMN ApPaKOoHaMU, @ MOXXeM, HaobopoT, oTpuLaTb CyLleCTBOBaHNE BCErO,
4YTO HEe YNOMSAHYTO - YepHbIM No 6enomy - B BeTxom 3aBeTe. lNMoxanyncrta. Mol Tenepb
HaxoauMmcsa B cchepe MNUGOSIOrNnN, MOXXHO HM B 4eM cebe He OTKa3biBaTb.
OTnpaBUBLUMNCL MO 3TOMY MYTU, Mbl C HEU3OEXXHOCTbLIO OOJIKHbI MPUATUN K OTPUL@QHUIO
cywecTtsoBaHua Xeonca, iBaHa N'po3Horo, a To n Tosapuwa CrtasnvHa - 4eM OHU B
3TOM CMbICJ/ie Nny4lle ANHO3aBpPOoB?



Ecnm )xe Mbl NpuMeM, 4TO nMpoLusioe NpuHLMNuanbHO No3HasaemMo (a nogasnsawouiee
60NbLWNHCTBO Ntoaen pewatoT Ansa ceba 3ToT BONPOC MMEHHO Tak), N OCTaHeMCs npu
3TOM Ha MO3MUMUAX paLMoOHasIbHOro MbliweHns (T. e. byaem nosnaraTbCs He Ha
«OTKPOBEHUSA CBbILE», @ HA CBOU COBCTBEHHbIE HabngEeHUSA U YMO3aKKO4YeHUs), TO
YNOMSIHYThIA Bbllle KYCOK Mec4YaHuKa HeMeasieHHO npeBpaTuTcs B beapeHHYo KOCTb
TnpaHo3aspa. CTpyKTypa ee NoBepxXHOCTU NO3BOJINT HaM cAeNlaTb BbIBOAbI O MeCcTax
NPUKpPenIeHnsa MbilL, 1, COOTBETCTBEHHO, O TUMNE NMOXOAKWU, CKOPOCTU NnepenBmxeHns
N BO3MOXXHbIX Crocobax 0XOTbl; BHYTPEHHSASA CTPYKTYypa KOCTU - O XapakTepe
KPOBOCHabXeHnsa N, COOTBETCTBEHHO, O BO3MOXXHOW TEMJIOKPOBHOCTU 3TUX CYLLECTB.
Nckonaemasa gpeBecuHa € roAnYHbIMN KOJbLLAMU MO3BOJIUT 3aK/YUYNUTb, YTO KAMMaT B
3TOM MecTe Torga Obis1 Ce30HHbIM, @ NCKOMNaeMbl KOPaJIJIOBbIA PUG - 4TO
TeMrnepaTypa OKpy>XalLllen ero Mopckon soabl npesbiwasna 20 °C. Bce 3T BbIBOAbI
OyOyT OCHOBaHbl HA aHaNOrnax - Ha TOM, Kak BefyT cebs KOCTM MO3BOHOYHbIX,
ApeBecnHa 1 KopasiioBble pudbl B Haliv AHWU. HO BNpaBe /i Mbl UCXOAUTb U3 Takown
npennocbiIkKn? He ToNbKO BNpase - Mbl 0643aHbl NOCTYNaTb UMEHHO Tak, U BOT
no4yemy.

MbIl y>Ke OroBOpu/n, 4To AenCTByeM B chepe pauMOHaIbHOr0O MbIlLUJIEHUS.
PaunoHanbHbIN TUM MbIWEHUSA - OTHIOAb HE €ANHCTBEHHO BO3MOXHbIN; BbiBaeT
MbIlUIEHNE XY O0XXECTBEHHOE, MUCTUYECKOe, peaInrmo3Hoe n T. n. Hago oT4eTAnBO
0CO3HaBaTb, 4TO HN OOHO U3 HUX HE «XYXXE» N HE «Jly4ylle» OCTasibHbIX — OHN NPOCTO
pa3Hble N UMEeT CBOU COBCTBEHHbIE «CBOAbI 3aKOHOB». Mbl BOJIbHbI B BbibOpe Tuna
MbIWNEHNS - HO, pa3 BbibpaB, 06a3aHbI byaem B gasibHENLWEM NOAYNHATLCA
onpeneneHHbIM NpaBusaMm.

OAHUM 13 PyHAAMEHTasIbHbIX MPMHLUNMNOB PaUWOHaNIbHOr0 MbILWIEHNS SABNSETCH
«bpuTBa OKKaMa» - N0 MMEHN CPEeOHEBEKOBOIr0 aHrNMNCKoro gunocoda Y. Okkama,
KOTOpPbIN (OPMYyIMpPOBas ero Tak: «He ymMHO)Xaln CyuwHOCTEeNn cBepX HeE06XoanMMOoro».
MPUMEHNTENBHO K NpaBMaaM Hay4HOro UCCNegoBaHUSA 3TO O3HAYaeT cieaylollee:
BbiOMpasa oHy N3 HECKOJIbKMX rMnoTe3, 00 bACHAILWNX HEKOE AABJIeHNE, Hado
Ha4YMHaTb C CaMOW NPOCTON U3 HUX, N TOJIbKO YOeanBLUNCL B TOM, YTO OHa «He
paboTaeT», NnepexoAnTb K Bonee CNoXKHOW, NOBTOPASA 3Ty npouenypy 40 Tex nop,
rnoka He byageT HangeHo NpocTenllee yaoBneTBoputTenbHoe ob6baACHeHMe.

MpuBenemM Takon npumep. Ha TMXOOKeaHCKOM ocTpoBe Macxu nmetoTcs
LMKNOMMYeckne cTaTyun, KoTopble, Ka3anocb Hbl, HE MOrnN 6bITb BO3ABUIHYThI
NMPUMUTUBHbLIM MJeMeHeM, HaceNsAoLWMM OCTPOB B HALUX AHU. MOXXeM SN Mbl
BbICKa3aTb rMMoTe3y, YTO CTaTyu 3TN NOCTaBeHbl NpULLIEebLAMN C APYron NiaHeThbl?
KoHe4yHOo, MoXkeM. OHaKOo, HaX0AsCb B paMKaxX paLMoHalIbHOro NoAxona, Mbl Brpase



NPUHATL NoA0bHOoe 06bACHEHME NN NOCNe TOoro, Kak byayT nc4yepnaHsl Bce 6onee
NPOCTble - «3eMHble» - runoTesbl. Typ Xenepaan, coenasllnim yCrnewHyo NonbITKy
YCTAaHOBUTb NAaCXMaHCKY CTaTyk C MOMOLLbIO NINLWb TeX CPefcTB, YTO eCTb B HaLUW
OHW B pacrnopsi>XeHnn TaMoLLHUX abopureHoB, AenCTBOBas CTPOro B paMKax «bpuTBbl
OKKaMa», X0Ta HaBepHsKa He 3aJyMbliBaJsics Hag 3TUM. lNocnegHee BeCbMa
CyLWeCTBEHHO: Aeslo B TOM, 4TO NpuHumn «bpntebl OKKamMa» 1 BnocnencTenm
Pa3BUBLLUNNCA U3 HEro MPUHLMN NAPCUMOHUN ANnsa ntoboro y4eHoro (No KpanHen mepe,
B chepe eCcTeCTBEHHbIX HayK) HAaCTONbKO (pyHAAMEHTasbHbl, 4TO 0ObIYHO UX MPOCTO
He 3aMeyvaloT - KakK Mbl He 3aMe4yaeM BO34YyXa, KOTOPbIM AbILLNM.

Bo3Bpallasacb K METOAAM PEKOHCTPYKLUUN KapTUH AaN1I€KOro NpoLaoro, 0OTMETUM, 4YTO
C 3TON TOYKWN 3PEHMNSA aKTyaNM3M (CTpeMJIEHNE B UCTOPUYECKUX PEKOHCTPYKLMAX
OTTaJIKMBAaTbCSA OT COBPEMEHHbIX aHa/lI0roB) COBEPLUEHHO KoppeKkTeH. CyllecTBoBaHMe
>Ke B MPOLUIOM MPUHLUMNMNNANbHO UHbIX, YeM HblHE OEeNCTBYIOLME, 3aKOHOB NPUPOAbI
OyneT Ton caMon «n36bITOYHON CYLLLHOCTbIO», KOTOPYIO N oTCeKaeT «bputBa OKKaMa».
CobcTBEHHO rosops4, npoLusoe soobuie Nno3HaBaeMo POBHO HACTOJIbKO, HACKOJIbKO
TOYHbIE aHanornum GbiNbIM CUTYaUNSaM CYLLECTBYIOT B COBpeMeHHOCTU. OgHaKo B
creayruwmx rnaBax Mbl perynspHo 6yaem CTanknBaTbCa U C TAKUMU COBOKYMHOCTSAMM
dhakToB, AN 0O bACHEHUS KOTOPbLIX HaM NPUAETCHA NpeanosaraTb, YTO B Npupoae
CyW,ecTBOBa M N CUTyaL MW, HblHE COBEPLUEHHO HEMbICIMMbIE, KaK-TO: 9KOCUCTEMbI, HE
MMeBLUME B CBOEM COCTaBe XULWHUKOB (€. 102); naHawaddTbl, KOTOpble BbiNN He cyLuen
N HEe MOpPEeM, a 4eM-TOo cpeaHuM (C. 86); aTMochepHas UMPKYNALNS, NpU KOTOPOW
YMCJI0 KOHBEKTUBHbLIX A4eeK (C. 147) OTIMYHO OT HbiHewWwHero. He oka3biBaloTCA NN
Takue PeKOHCTPYKLUMM OTCTYMJIEHUEM OT NPUHLUMNA aKTyaam3ma? HeT, noTomy 4To
MPUHLMNMN aKTyaIM3Ma He ABNAETCH aKCMOMATUYHbIM NOJIOXKeHneM. AKCMOMa - 3TO
npuHnMaemoe 6e3 aoKa3aTeNbCTB N0JZIOXKEeHNe, Ha OCHOBE KOTOPOro CTPOMTCH
BHYTPEHHE HENPOTUBOPEYMBasa CMCTeMa B3rnagoB. ECamM Mbl NpuHMMaeM 3a akCMoMy
YTBEPXKAEHME, YTO Yepes TOYKY, JIeXallyo BHE NPSMON, MOXKHO NMPOBECTH

O4HY (TONbKO O4HY) NPAMYIO, NapanaesibHYy0 AAaHHOW, TO NoJly4YaeM BHYTPEHHE
HEenMpoOTUBOPEYNBYIO reoMeTputo EBknaa. A ecnim NpuUHATb, YTO Yepes TaKylo TOYKY
MO>XHO MPOBECTUN HECKOJIbKO NPSAMbIX, HE MepeceKaoLWwmx AaHHY0, TO BO3HUKHET
reomeTpus Jloba4eBCKOro, Takas »xe BHYyTPEHHE HENPOTMBOPEYMNBASA, KaK
«HOpMasibHas», eBKJIN0BA.

Bbilwe Mbl y)Ke CTasIKMBaJIMCb C OAHUM aKCMOMATUYHbIM YTBEP)XXAEHNEM - 3AKOHOM
Han1acToBaHUA («eCnn OOUH CJI0ON FOPHbIX MOPOL IEXXUT Ha APYrOM, TO BEPXHUN CJION
obpa3oBasics mo3gHee, YeM HUXKHUN»), HA KOTOPOM OCHOBaHa Takas BHYTPEHHe
HenpoTUBOpPEeYMBas CMCTEMa B3rNa40B, Kak cTpaTurpagus. NMNosatomy ecnm 6l BAPYr
yOanocb AokasaTb (HanparnTe BoobparkeHune!), 4To BbllLesieXXallnin C/I0ON MOXKeT
obpa3oBaTbCA Npexxae Huxxenexawiero, 3To o3Ha4ano 6ol NosHoe paspyLleHmne



KapTWHbI MUpa, 4TO CO3aHa CTpaTurpaguen.

MpuHUUN aKTyanam3Ma NMpUHagNexxXxnuT K MHOMY TUMY YTBEPXKOEHUN - NPE3YyMMLUNSM.
Mpe3yMnunsa - LPUANYECKNN TEPMUH, O3HAYAOLWMIN NPU3HaAHNE haKTa AOCTOBEPHbLIM,
rnoka He byaeT aokasaHo obpaTHoe. BceM n3BecTHa NCnosiblyemMas B lopucnpygeHunm
npe3symMnumnsa HEBUHOBHOCTU. OHa MOXXeT BbiTb ChOopMyIMpOBaHa TaK: MOCKOJbKY
DONbLWNHCTBO JII0AEN HE ABNAITCA NPECTYNMHUKAMUN, TO KaKablN OTOE/IbHO B3SATbIN
4eNoBEK O0J/IKEH CYMTATbCA HEBUHOBHLIM A0 TeX NOp, MOKa He AoKa3aHo obpaTHoe.
MocnenHee - Ype3BblHaMHO Ba)KHO: B MOHATUE «MPEe3yMNUMsa» 3a710)KeHa
BO3MO>XHOCTb OMPOBEPXKEHUSA; NPe3yMMNuUmMs N1b YyCTaHaBIMBaeT 04epeqHOCTb, B
KOTOpPON cnefyeT paccMaTpuBaTb COOTBETCTBYOLWME rMnoTe3bl (MPUMEHUTENLHO K
npe3ymMunm HEBMHOBHOCTU 3TO O3HAYaeT, 4To 0b6BNHAEMBbIN He 0653aH HUYero
JOKa3biBaTb - 3TO Aesio obBuHUTENS).

ManeoHTonor A. . PacHULbIH MoKasas, 4TO 3TOT TUN YTBEPXAEHUN UCMNOJIb3yeTCs B
€CTeCTBEHHbIX HayKaX Ype3BblHaHO LUMPOKO, XOTH NMpakKTUYeCcKn Bcerga - B HEABHOM
Buae. Hanpumep, NOCTOSAHHO NpakTUKyeMoe brnosoramu onpeaesieHmne CTeneHun
poACTBa OpPraHM3MOB MO CTEMeHU UX CXOACTBA - HE YTO MHOE, KakK Npe3yMnums,
KOTOPYIO MOXHO chopMyIMpoBaTh Tak: bosee cxogHble mexxay cobon opraHn3Msl
DOJDKHbI CHUTaTbCsA 6onee 6M3KO pOACTBEHHbLIMU MeX Ay cobon A0 Tex Nop, NMoKa He
[oKa3aHo obpaTHoe (T. €. KOHBEPreHTHOe BO3HNKHOBEHME 3TOro CxoacTea). B
hanbHenweM Mbl Byaem 4acTo CTafIKMBaTbCA C 3TUM TUMOM JIOFNYECKNX
KOHCTPYKUUA. O4HON N3 NPEe3yMMNuUnUin N 9BASeTCA NPUHLWMN aKTyasn3mMa, KOTopbIn
MOXeT bbITb NepedopmMynmpoBaH Takum obpasoM: B npoLecce NCTOPNYECKOro
nccnenoBaHMs Mbl OOJDKHbI UCXOAUTb U3 TOrO, Y4TO Jitobble CUCTeMbl B MPOLLIOM
PYHKLMOHMPOBAIN TaK XKe, KaK UX COBPEMEHHbIE aHaslorn, Ao Tex Nop, noka He
AoKa3aHo obpaTHoe.

Pa3 y> 3aluna peyvb 0 Hay4YHOM MbILLIEHUN, TO C/ieayeT paccka3aTb 0 B3rnagax K.
Monnepa, ogHOro n3 KpynHenwmnx gunnocogos XX Beka, MaTtemMaTumKa no 6aszosomy
obpasoBaHuo. OH 0 OHMM M3 NepBbIX 3a4aJICA BONPOCOM «KOrfa TEOPUo MOXHO
CYMTATb HAYy4YHOWN?».

«MeHsa nHTepecoBas He BOMPOC O TOM, «KOr4a Teopus NCTUHHa?» [...] 9 nocTaBun
nepen cobon gpyryto npobnemy, - ytoyHseT NMonnep. - 4 xoTen NnpoBecTn pasanymne
MeXX Y HayKoW 1 NceBaoOHAyKOW, MPeKpPaACHO 3Has, YTO HayKa 4YacTo owmnbaeTcs, a
rnceBAoOHayKa MOXXET CJIy4alHO HAaTOJIKHYTbCHA Ha UCTUHY>». I3aaBHa cyuwlecTByeT
CTaHOApPTHbLIN OTBET: HayKa OT/INY4aeTCHA OT NceBAoOHayKM (MK OT «MeTaU3NKN»)
CBOMM 3MMNPUYECKUM METOOOM, T. €. NCXOAUT N3 HabNoAEHNN N SKCNEPUMEHTOB.



OOHaKo Takon OTBET BPSAL /I MOXKHO CHECTb MCYEpPNbIBAOLWMM: Hanpumep,
acTposiormsa (KoTopast HAyKom B CTPOroM CMbICJIEe He ABIAeTCSH) onepupyeT rpoMagHoOn
MacCcoun 3MMNUPUYECKOro MaTepuana, onupatLwerocs Ha HabnwogeHns, - ropockonamm
n brnorpagunsamn.

NMonnep BcnoMuHaeT, 410 B 1919 roay, kKorga oH Ha4YMHan y4nTbCHa B BeHCKOM
yHUBepcuTeTe, BCe OblIN yBAE€YEHblI HOBLIMU, MONCTUHE PEBOJIIOLMOHHLIMN,
KOHLEeNUMaMmn: Teopnen OTHOCUTENIbHOCTN DUHLWITENHA, @ TakXe UCTOPUYEeCKNM
MaTepunaanMom Mapkca v HOBENLLMNMUN NCUXOJIOrNHECKUMN TEOPUSAMN -
rncnxoaHannsom dpenga U Tak HasblBaeMoOu MHOAMBUOYANIbHON NCMxosiornen Agnepa.
BbICTPO owyTuMB (CNnepBa Ha KakKOM-TO NOACO3HATE/IbHOM YPOBHE) HEKOE
MPUHUMNWAaNbHOE pa3inyne Mmexxay AByMsa 3STUMK rpynnamm Teopun, Nonnep
nonbiTasncsa chopMynmpoBaTb A8 cebda: 4emMm MapKCU3M, NCUXoaHaIn3 n
MHOMBUAYAJIbHAsA NCUXOJIOMNA TakK OT/INYAOTCA OT PU3NYECKUX TEOPUN, HanpmuMmep oT
TEOPUN OTHOCUTENBLHOCTM? FICHO, 4TO AeNno TyT ObIJI0 HE B MaTEMaTUYECKOM annapaTte
(WM OTCYTCTBUM TAaKOBOIr0), @ B 4EM-TO MHOM, Bosiee cepbe3HOM.

«5 0BHapy>Xnn, 4To Te U3 MOUX Apy3en, KoTopble bblIM NOKJIOHHUKaMN Mapkca,
®penpga n Agnepa, HaxXo4AWIUCL Mo BNeYaT/IeHNEM HEKOTOPbIX MOMEHTOB, 06LLMX
ONs 3TUX TEOPUN, B HAaCTHOCTU Mo BneYaTIeHNEM UX SBHON OOBbACHUTENIbHON CUIbI.
Ka3anocb, 3T Teopmun cnocobHbl 06bACHUTL ByKBaslbHO BCE, YTO MPOMUCXOAN0 B TON
obnacTn, KOTOpyto OHM onucbiBann. N3yyeHmne nobon n3 HUX Kak Bbl NPNBOANIO K
MOTHOMY AYXOBHOMY MEPEPOXXAEHNIO NN K OTKPOBEHUIO, PaCKPbIBAOLWLEMY HaLUW
rJsla3a Ha HOBblE NCTUHbI, CKPbITblE OT HEMNOCBSALWLEHHbIX. Pa3 Balwn rnasa ogHa>kabl
OblI pacKpbIThl, Bbl DyaeTe BUAeTb NogTBEP K AAOLWMeE NpuMepbl BCIOAY: MUP MOJIOH
BepnmnkKaunamm teopun. Bce, 4To nponcxoanT, NOATBEP)KOAET ee».

NTak, rnaBHas 4epTa 3TOW rpynnbl TEOPUIA - HENPEPLIBHbIA MOUCK BEPUDULINPYOLLMX
NX 3MNUPUYECKUNX pe3ynbTaToB (HabnoaeHnn): yem bonblue, TeM nydwe. bonee Toro,
HEBO3MOXXHO NMpeacTaBuTb cebe, Hanpumep, Takyto GopMy YenoBevyeckoro
NnoBeAeHNs, KOTopas He yKlaAbiBanacbk Obl B paMK/ COOTBETCTBYIOLLEN
NCUXonormyeckon Teopmn. B npumepe, paccmaTpuaeMom Monnepom, oAnH YenoBek
TonkaeT pebeHka B BOAy C HAMEPEHUEM YTOMUTb €ro, a APYron XXepTBYET XXU3HbIO B
nonbITKe cnacTu 3Toro pebeHka: «Ka)kablh U3 3TUX CJlyHaeB JIerko 06bSACHUM N B
TepMuHax dpeiga, n B TepMmuHax Aanepa. CornacHo ®penay, nepsblil Ye0BEK
CTpadaeT OT NoAaBJIEHUS HEKOEro KOMMJeKca (CKa)kem, 3AMnoBa), a BTOPON AOCTUr
cybnnumaumn. CornacHo Annepy, nepBbliii YeNIOBEK CTpPadaeT OT YyBCTBA
HEMoJIHOLEHHOCTM (KOTOPOE Bbi3blBAET Y HEFr0 HEOBXOAMMOCTb AOKa3aTb CaMOMy
cebe, 4TO OH cnocobeH OTBaKUTbLCSA Ha NPECTYNJeHNE); TO XKe caMoe NMPonUCxoauT n



CO BTOPbIM (Y KOTOPOIro BO3HMKAET NOTPebHOCTb A0Ka3aTb caMoMy cebe, 4To OH
cnocobeH cnacTu pebeHka)». C Takon e NerkocTbto obe 3T Teopun
nepevHTepnpeTnpyoT 1 Nobble Apyrue Yyenoseyeckme nocTynku.

C Teopuen OTHOCUTENbHOCTW Aeno 06CTOMT CoBepLUEHHO MHa4ve. Kak pa3 BO Bpems,
onuncelBaemoe NonnepoMm, A. 304ANUHITOHY BNepBble yAanoCb NOATBEPAUTL OL4HO U3
npeackasaHumn, caenaHHbiX AMHWTenHOM. CorslacHoO ero Teopuun rpaBuTayun,
6osblmne Macchl (Takue, kak ConHUE) OO/KHbI MPUTArMBaTb CBET TOYHO TaK Xe, Kak
OHM NPUTArMBalOT MaTepmasbHble Tena. No3ToMy CBET AasleKon PUKCUPOBAHHOWN
3Be3abl, Buammon s6amsnm ConHua, oocTuraeT 3emMam No TaKoOMy HarnpaBAEHULO, HYTO
3Be34a KaXeTCs CMEeLLEeHHON N0 CPaBHEHUIO C ee peasibHbIM NoJIoXKeHneM. B 06bl4HbIX
yCNoBUAX 3TOT 3hpdekT HabnwoaaTb HEBO3MOXXHO, MOCKONbKY 6sn3kne Kk ConHuy
3Be3bl COBEPLUEHHO TEPSAIOTCHA B €ro ocsienuTesbHbIX ydax. OgHaKo 3Be34bl MOXKHO
choTorpacdmpoBaTb BO BPEMS MOJIHOMO COJIHEYHOIO 3aTMEHUS, @ 3aTeM CPaBHUTb UX
MOJIOXKEHME C TeM, 4TO HabntogaeTcsa HoYblO, Korga Mmacca CosHUA He BAMSAET Ha
pacnpocTpaHeHne ux ny4yen. MMeHHo 3To 1 Nnpogenan d4OUHITOH. I nonyyun
3(hheKkT, NpeackasaHHbIN DNHLWTENHOM.

«B paccmaTpuBaeMoM npumepe, - nuweT lMonnep, - NpoM3BOAUT BNeYaT/ieHne ToT
PUCK, C KOTOPbIM CBA3aHO NogobHoe npeackasaHue. Ecnm HabnogeHne nokasbiBaeT,
4YTO NpencKasaHHbIN 3PdeKkT onpeneseHHO OTCYTCTBYET, TO TeopmUs NPOCTO-HAMNPOCTO
oTBepraeTcs. [laHHasa Teopmsa HeCOBMeCTUMa C onpeaesieHHbIMUA BO3MOXXHbIMU
pe3ysabTaTaMn HabnwoeHNs - C TeMU pesysibTaTaMun, KOTOPbIX A0 DNHLWITENHa
oXxungan 6bl Kaxkabln. Takaa cuTyaums COBEPLUEHHO OT/INYHA OT ONMCAHHOW MHOIO
paHee, Korga cooTBeTcTBylOWMe (Nncuxonormyeckume. - K. E.) Teopun okasbiBaanch
COBMECTMMbIMU C NtoObIM YenioBe4YeCKUM noBegeHmnem, n 6bi10 MPakKTUYeCKn
HEBO3MOX>XHO OMMCaTb KakKylo-11mbo hopMy 4enoBe4yeckoro noBeaeHms, Kotopas He
Oblna 66l MOATBEP)KOEHNEM ITUX TEOPUN».

Bce 310 1 npueeno MNMonnepa K 3ak/l04Y4EHNIO O TOM, 4TO NOATBEPXKAEHUSA
(Bepudnkaumnm) Teopun HeLOPOro CTOAT - UX NPU XKeJNlAHUU MOXXHO HabpaTb CKOJIbKO
yrogHo, noyTn ansa nobon teopun. CobCcTBEHHO roBOops, NPUHNUMATb BO BHUMaHMe
noaTBep>Xjallee CBUAETENbCTBO cjlefyeT IMWb B Tex c/lydasaX, Korga oHo
ABNIIETCA pe3y/IbTaTOM peasibHOW «MPOBEPKU TEOPUM Ha MPOYHOCTb>» - MOMbLITKN ee
OMNpOBEPrHyTb, KOTOPas oKasasnacb besycnelwHon. Teopus xxe, KoTopas He
onpoBepraeMa HMKakuM MbICIMMbIM COBbITNEM, ABNAETCA HEHAYYHON;
npUHUMNManbHaa HeornpoBepraeMocTb npeacTassfeT cobon He LOCTOMHCTBO Teopumn
(Kak 4acTo AyMaloT), a ee Nopok. UTak, Kputepmem Hay4HOro crtatyca Teopumn
SIBJINETCA ee NPOoBepsseMOCTb U NpUHUUNMasibHas onpoBepraeMocCTb



(panbcnpuumpyemocTs).[6 - OTCloga 1 BCIO MEeTOL0/10r n4ecKyto KoHuenuuto MNMonnepa
Ha3bIBalOT pasibCupuKaumoHanmaMmom. Crnosa «PaibCUPUUNPyeMoCcTb» U
«(panbCcuuUnpoBaHHbIN» yNnoTpebnaTca 34echb, padyMmeeTcs, He B 0OUXO4HOM nX
3HavYeHunn («TaMoXXHSA 0bHapyxuia napTuo GanbCUPNUNPOBaAHHON BOOKMN...»).]
NHbIMKM cnoBaMu, HayKa (B OoT/iM4mMe OT NCeBAOHAYKN) OOJ/KHA OenaTb NpoBepsemble
npeackasaHunsa («<bygeTt Tak-To U Tak-TO, B MPOTUBHOM CJly4ae S CbEM CBOK LLJIAMY»),
npu4eM npeackasaHus 3T A0JKHbI 6bITb PUCKOBAHHbLIMUW, HE O4EBUAHbLIMUN anpuopu
(He Tmna «ConHUe 3aBTpa No-npe)xHemMy B3oMAeT Ha BOCTOKE»).

N3 paccMOTpPEHHLIX Bbille Teopun KpuTteputo hanbcnuuumpyemMocT oTBeYaeT NnLlb
TEeopuUs OTHOCUTENIbHOCTU: AaXKe eCiv B Nepunop, ee BblABMXEHNS CyLLeCcTBYoLmMe
n3MepuTesibHble MHCTPYMEHTbI HE MO3BOJIANIN OCYLLECTBUTb NPOBEPKY,
NPUHLMNMANbHAA BO3MOXXHOCTb OMNPOBEP)XKEHNS 3TON Teopuun CyllecTBOBasa yxxe
Toraa. Cnyyanm c actposaiormen - obpaTHbIN; aCTPOIOrK NMONPOCTY UFHOPUPYIOT
HebnaronpuaTHble A1 HUX CBUAETEeNIbCTBA, a B CBOMX NPOrHo3ax npuberatoT K
06bI4HOMY TPIOKY BCEX MpopuUaTenen: NnpeackasbiBaloT cobbITUA HeonpeneneHHo,
4TOObI NpeAcKasaHua Bcerga cobiBanuchb, T. €. 4TOObI OHU BbIIM HEONPOBEPraeMbIMU.
BcnomMHuM nctopum o Xooxxe HacpenaunHe. «byay nm 4 cHacT/iIMBa B CBOEM HOBOM
Opake?» - TpeneTHO CrpalunBasa Kakas-HMbyob NMoYTEeHHbLIX NeT BAOBa U 3aMupalia B
oXXnaaHum oTeeTa. «[a, byaewb cHacT/IMBa, eC/IM Ha pacCcBeTe He BNEeTUT B TBOE
OKHO 4YepHbIV oper, - rnacui oTBeT raganblmka. - OcTeperancs Takxe nocynbl,
OCKBEPHEHHON MbILLaMW, HAKOrAa He Nnen 1 He ewb U3 Hee». N BaooBa yaansnaco,
NMoJsIHas CMYTHOro cTpaxa nepepg 4YepHblM OpPJIOM, TArOCTHO NOpa3uBLLUMM ee
BooOparkeHne, 1 BOBCE He AyMas O KAKUX-TO MPe3peHHbIX MbllaX; Mexxay TeM B HUX-
TO UMEHHO U KpblJlaCb Yrpo3a ee ceMmenHoMy 61aronosly4unto, 4TO € FOTOBHOCTbIO
pacTonkoBas Obl e raganbslmk, ecnm 6bl OHa Npuwia K HeMy € Xanobamu Ha
HernpaBUJILHOCTb ero npenckKa3aHus.

Cno)xHee cMTyaumnsa C MapKCUCTCKOW couumonornen. B paHHUX CBOUX (QOPMYNNPOBKaX
OHa OEeNCTBUTENILHO AaBajia NpoBepseMble NpenckasaHusa (Hanpumep, Mapkcos
aHaIN3 OBUXKYLLUMX CUJT N CPOKOB rpsagyLLen «CoumaibHON peBOIIOLNN»), KOTOPbIE BCE
OKa3aJIMCb OMPOBEPrHYTbIMU (PEBOJIIOLUN MPOUCXOLNIN HE B MPOMbILLJIEHHO
pa3BUTbIX, @ B CaMbIX OTCTaJbIX CTpaHax, 1 T. n.). OgHako nocnenosatenn Mapkca,
BMECTO TOro 4Tobbl MPU3HaTb 3TO OMNPOBEPXKEHNE, NEPEUHTEPNPETMPOBAIN U
TEeopuio, N CBUAETENbCTBA Tak, 4ToObl NpuBecTn nx B cooTsetcTeme. OHM «cracan»
CBOIO TEOPUIO, HO MPM 3TOM CAeNasIn ee HEONMPOBEPraeMon - U TEM CaMbIM NNLLINAN ee
Hay4Horo ctaTyca (B CoBeTckoMm Coto3e MapKCU3M NPEeBPATUIICH Y)XE B HNCTOE
borocnosue, T. €. B KOMMEHTNPOBAHME CBSALLEHHbIX TEKCTOB). YTO XXe KacaeTcsa AByX
YNOMAHYTbIX NCUXO0aHANIUTUYECKNX TEOPUIA, TO OHN ABJIAIOTCA M3HAYasIbHO
HenpoBepseMbiMN U HeornpoBepraembiMu. Kak nogvyepkmsaeT lonnep, «3To He



O3HauaeT, 4To ®peng n Agnep BoobLle He CKasaanm HMYero npasuabHoro. [...] Ho aT1o
O3Ha4YaeT, 4YTo Te ,KJMHNUYeckme HabnwaeHna", KoTopble, Kak HaMBHO NosaratoT
NMCMXO0AHAJINTUKKN, NOATBEPXKAAT UX TEOPUIO, AE€NAOT 3TO He B 6oNbLUen CTeneHu,
4yeM eXXefHeBHble NOATBEPXKAEHNSA, OOHapyXMBaeMble B CBOEN MPaKTUKe
acTposiorammn». tak, no MNonnepy: Teopmsa OTHOCUTENBLHOCTU - Hay4YHasa n
rnpaBwJibHas, T. €. He ONpoBeprHyTas, HECMOTPS Ha BCE YCUUSA; MAPKCU3M (paHHUN) -
Hay4Has, HO HernpaBW/ibHas; NCMX0aHaNN3 - NpaBUbHas (B TOM CMbIC/Ie, YTO AaeT
MO3NTUBHbIE NPAKTNYECKNE pe3yfibTaTbl), HO HEHay4Has.

Pa3ymeeTcs, lNonnep HapmMcoBaa yMbILLIEHHO YNPOWEHHY0 KapTUHY. Beab, cornacHo
€ero MeTo4o0/1IornM4eckmuM rnpasusiam, ecim TeOpPUnN NPOTUBOPEYNUT HEKUN (PaKT, TO OHa
CTAHOBUTCA PaNbCUDPULNPOBAHHON N O0/HKHa ObITb HEMe1eHHO oTbpoLlueHa.
OAOHaKo B peasibHOCTU Hay4yHOe coobLecTBO CNIOWb U PAAOM BbIHYXXAEHO COXPaHATb
3aBefomMo «anbCunumpoBaHHbIE» TEOPUM A0 TEX MOpP, NOKa He NOSABATCHA HOBbIE,
bonee coBepLUeHHbIE (3@ HEMMeHNEM repboBot...); C 3TUM Obl1 BbIHYXAEH
cornacuTtbcs n cam MNonnep. NonnepoBCKNn hanbCUPUKALNOHANTNZM NMEePEXN NMNK
cBoen nonynsapHocTn B 60-70-e roabl, a HblHE YCTynna Mecto 6osiee yTOHYEHHbIM
MeTOO0/I0OrMYEeCKMM KOHUEMUUSAM. TeM He MeHee r1aBHblie MOMNMepPoOBCKME NOJIOXKEHUS
(4TO ueHa HenpoBepsaeMon rmnoTese, CKosb Obl KpacuBa OHa HU BbiNa, NATaK B
6a3apHbIN OEHb U 4YTO CyTb HAaY4YHOro nccnenoBaHms - He B noabope nNpmMmMepos,
MOATBEPXXOAIOLWMNX TEOPUIO, @ B MOUCKE BCE HOBbIX CNOCOO0OB ee KpUTU4eCKomn
MPOBEPKKN) OCTalOTCA B cusie. TeM 13 Bac, KTo cobupaeTcs B fasibHENLLIEM 3aHMMATbCH
HayKown, cnefgyeTt UMeTb 3TO B BUAY.

(naBa 2

Ob6pa3oBaHMe HalWen NAaHeTbl: «X0JI0OHAA» N «ropaYas» rmnoTesbl. FpaBMTaUMOHHas
andepeHumauna Hegp. NpoucxoxneHme atMmocepsl U rmapoceepsbl

Paccka3 o nponcxoxgeHun 3emnun n CosIHEYHON CUCTEMbl HaM NMPUAEeTCA HavaTb
n3pnaneka. B 1687 rogy . Het0TOH BbIiBEJ1 3aKOH BCEMUPHOI0 TArOTEHUSA: KaXxgoe
Teno Bo BceneHHOM NpuTArneBaeT ocTajibHble C CUI0M, NPAMO NPONOPLMNOHASIbHON
npou3BeAeHN0 X Macc n obpaTHO NPoNOpLUMNOHANbHON KBaApPaTy PacCTOAHMNA MeXay
HUMWU. TeopeTnyeckn 3aKOH BCEMNPHOI0o TArOTEHUSA NMO3BOJIAET PacCcYnUTaTb
ABV>XeHns nboro Tena Bo BceneHHoOM Nog BANAHUEM TAroTeHns apyrux ten. Ho -
yBbl! - TONIbKO TEOPETUYECKUN: YPaBHEHUS, HEOBXOANMbIE ONS1 ONNCAHNS OABNXXEHUS



BCEro Tpex N30JIMPOBaHHbIX TeJ Mo BAUAHUEM NPUTSKEHNA APYr Apyra, CTOJb
CJIOXKHbI, 4TO UX peLleHne He yaaBasoCh NMoJYYUTh MOYTU TPU cToneTus, 0o 60-x
rogoB XX Beka. [TOHATHO, 4TO O MOJIHOM peLleHNN 019 TaKOW CUCTEeMbl Tesl, Kak
ConHeYyHas cucTtema, U roBopuUTb HE NPUXOANTCA. YTO e A0 NpUbanXKeHHbIX
pacyeToB, KOTOPbIMU 3aHMMaINCb MHOIMMe BblaloLWmMecs MaTeMaTUKM 1 aCTPOHOMBbI
(XK. JlTarpaHx, . Jlannac n gpyrue), To OHM NOKa3bIiBalOT, 4TO BO3MYLLEHUA B opbutax
NJaHeT HOCAT NepuUoaANYEeCK XapaKTep: NnapamMeTpbl opbuTbl MEHAIOTCHA B OAHOM
HamnpaBaE€HNN, 3aTEM B MPOTUBOMOJIOXKHOM, U Tak Ao 6eckoHe4yHOCTW. B camon no
cebe onpenensemMon TaroteHmem cTpyktype ConHe4YyHon cuctemsl Bpoae bbl HET
HMYero, 4To Mewasno 6bl en cyuecTBoBaTb BEYHO; HeAAPOM CaM HbOTOH BOMPOC O
nponcxoxxgeHmn ConHe4YHOW cucTemMbl BoobLle He cTaBua.

HNaBanTte, ogHaKo, 3agyMaemMcs: ecsim 6bl MPUYNHON ABUXKEHUSA NNaHeT 6bla10 0gHO
NNLWb TArOTEHNE, TO YTO C HUMK NMpon3owo 6b1? NMpaBuUIbLHO, OHU «ynann» 6bl Ha
ConHue. Ho nnaHeTbl 61aronosly4Ho ABUraloTCs Mo cBomM opbutam
nepneHanKynsapHoO eNCTBYIOWEN Ha HUX CUe TAXXKECTU U Npu 3TOM elle BpallatTcsa
BOKPYI COBCTBEHHOW OCU. DTO OBUXKEHUNE HE MOTI 10 BO3HUKHYTb - U HE BO3HUKNO! -
nopn snnsaHuem taroteHnsa ConHua. OTKyna e OHO B34J10Cb? [1esio B TOM, YTO BCAKOe
BpaLllatouleecsa Tesno obnagaeT onpenesieHHbIM Ka4eCTBOM, KOTOPOE Ha3blBaeTCs
MOMEHTOM KonmyecTBa asmxeHnsa (MKL). BenndynHa MK 3aBUCUT OT Tpex
rnapamMeTpoB: MacCChl Tesla, ero KPyroBom CKOpPOCTU U PacCTOSAHNSA 00 LUeHTpa
BpaweHuns. K XVIII Beky 6bi1210 ycTaHOBAEHO, 4TO MK/l He BO3HMKAET U3 HUYEro n He
ncyesaet beccnenHo, a MOXXET JINLb NepenaBaTbCa OT Tefa K Teny. 3TO 3aKOoH
COXpaHeHUs MOMEeHTa KOJIM4YeCcTBa OBUMXKEHUS, NPUHAANeXallnnl K psaay 3aKOHOB
CoxXpaHeHus (Taknx, Kak 3aKOHbl COXpaHEeHUS BeLwecTBa, SHeprum n np.). A Koam Tak,
To nobasn Teopuma BO3HUMKHOBeHUS BceneHHonm (nnm CoNHEYHOW CUCTEMBI) Kak
MUHUMYM He O0JIXKHa eMy NMPOTUBOPEYUTD.

NTak, Bce Tena, coctasnsowme CosiHeYHyto cnctemy, obnagatot cobcTBeHHbIM MK,
Co3paTtb MK, HEBO3MOXXHO - OTKYZla XXe OH B34As1Cca? PaccMoTpuM cnefyrowmin Bbixoa
U3 3Toro Tynnka. MK mMoryT pa3nmn4yaTtbCAa B 3aBUCMMOCTW OT Hamnpas/ieHUA
BpalleHWNs: No 1N NPOTUB YaCOBOW CTPEJSIKU - NOJIOXKUTESIbHbIN U oTpuuaTenbHbin MK,
Ecnun Teny (unn cucteme ten) coobwntb asa MK/ (paBHOW BENYNHBLI, HO Pa3HOro
3HaKa), To oba MOMeHTa B3aUMHO YHUYTOXATCHA, U BO3SHUKHET CUCTeMa, MWeHHas
MKM. Ho B TakoM cJsly4yae BepHO 1 obpaTHoe: cuctema, n3HavasbHo He obnanasLias
MKL, Mo)XeT pa3fenntbCa Ha ABe: OOHY C MOJIOXKUTENIbHLIM, APYTY0 - C paBHbIM eMy
oTpuuaTenbHbiM MK/L. Takum obpasom, MK Kak b6bl nossnaeTca n ncyesaet 6e3
HapyLweHnsa 3aKoHa coxpaHeHus. lcxoas n3 3Toro, MOXXHO NpennosioXXnTb, HYTO
BceneHHas BHa4ane He obnagana MK/, HO 3aTeM OAHW €e YacTu NoayYnnun
MOJIOXKUTESIbHbIN MOMEHT, a Apyrme - 0o4HOBPEMEHHO - OTpULaTEsIbHbIN.



Tak BOT, ecsin nocMoTpeTb Ha COJIHEYHYIO CUCTEMY «C BbICOTbI» - N3 HEKOW TOYKN Han
CeBepHbIM NoatocoM 3eMan (U, COOTBETCTBEHHO, Haf MJIOCKOCTbO ee opbuThl), TO
okaxkeTcs, 4To 3emns, ConHue 1 60NbLUINHCTBO NUHbIX TE BpaLwlalTCsa BOKPYr CBOEN
OCU NPOTUB YaCOBOW CTPesiKN; naaHeTbl BOKpPYr ConHUa 1 CNYTHUKN BOKPY NJaHET -
TOXXe. 3HA4YUT, NoJIOXKUTENbHbIE N oTpuuaTesibHble MK, BCex Ten, COCTaBAALWMNX
COJIHEYHYIO CMCTEMY, OTHIOAb HE YPaBHOBELUMBAKOTCA MexXxay cobon; cyMmmapHbin MK/
3TON CUCTEMbI O4EHb BEJIMK, N HEOBXOAMMO BbISCHUTb €ro MPONCX0XKOEHUE.

B 1796 rony . Jlannac cchopmynmpoBas HEDYNSAPHYIO TEOPUIO, COrJTaCHO KOTOPOM
nocrnenoBaTelbHOCTb cObbITU Npy obpazoBaHUM CONHEYHOW CUCTEMbl TaKoBa.
NmeeTcsa nepBuYHOE rasonblsieBoe 061ako (TYMaHHOCTb - MO NaTblHN «Hebyna»),
BO3HUKLLEE B pe3yJibTaTe KOHLUEHTpaLunM pacCesHHOro MeX3Be34HOro BeLwecTsa nos
O0EeNCTBMEM B3aUMHOI0 NPUTSAXXEHUSA ero YyacTul (B COOTBETCTBUN C 3aKOHOM
BCEMUPHOro TaroteHms). Hebyna He ABNAeTCS naeasbHbIM LLAPOM, N €e Kpas -
NMPOCTO MO TEOPUN BEPOATHOCTUN - HAXOAATCA HA HEOONHAKOBOM PACCTOAHUN OT
onnxxanwen Hebynbl (M 3Be34bl), @ MOTOMY MNPUTArMBAKOTCSA TOW C HEOONHAKOBOM
cunon (Kotopas, Kak Mbl MOMHMM, 06paTHO NPOMOpPLUMNOHasibHa KBagpaTy pPacCTOAHUSA).
3TON HEPAaBHOBECHOCTU O0CTATOYHO AnsA Toro, 4Tobbl Hawa Hebyna nonyymna
NepBUYHbIA TONHOK, KOTOPLIA U NPUAacT en BpallaTesibHOe ABUXKEeHNe, NyCTb U
ypesBbl4anHo cnaboe.

Kak Tonbko Hebyna Ha4YMHaeT NoBOpPavYMBaTbLCA BOKPYr CBOEW OCU, B HEN BO3HUKaET
cuna TSXXeCTn (Kak B KOCMUYeCKOM Kopabne, KOTopbIn cneunanbHO «packpy4ynBaroT»
ONs NpoTUBOAENCTBMNA HEBECOMOCTN). MNMoa AeNCTBUEM CUIbl TAXKeCTU Hebyna
OOJ/KHA HavYyaTb COKUMATbLCA, T. €. ee paanyc ymeHblwaeTcs. A Mbl C BaMU NMOMHUM, 4TO
MK[ (KOoTopbI eCTb BeJIM4YMHA NOCTOSAHHAA) 3aBUCUT OT TpeX NapaMeTpoB: MaccChl
Tesna, pagnyca u CKOpoCTU ero BpalleHns; Mmacca - ToXXe BeJininHa Hen3MeHHas,
MO3TOMY YMEHbLUEeHNE paanyca MoXeT BblTb KOMMNEHCUPOBAHO TOJIbKO YBENYEHNEM
CKOpPOCTU BpaLleHus. B pesynbTaTe OrpOMHbIN Fa30BbIN Wap byaeT BpallaTbCs BCe
bbicTpee n bbicTpee, paboTasa Kak LueHTpudyra: nog 4eENCTBUEM LLEeHTPOOE)XXHOW CUJibl
ero 3KBaTop BCNyxaeT, npuaasas wapy popmMy Bce bonee CrnaoLWEHHOro anauncona.
HacTynaeT MOMeHT, KOra BCe BO3pacTatouwas ueHTpobe)xHas cuia Ha a3KBaTope
ypaBHOBELIMBAET CUNY MPUTSXKEHNSA U OT Hero (3kBaTopa) Ha4YMHaeT OTC/lanBaTbCA
KOJIbLLO, @ 3aTeM, N0 Mepe AajibHenwero ckatma Hebynbl, ewe n ewe. BewecTtBo 3TUX
BpaLLaloLMXCA Kosel, HavYnHaeT noa enCTBUEM B3aUMHOI0 NPUTSAXKEHMS ero 4acTul
KOHOEHCUPOBATLCA B MJlaHEeThbl, OT KOTOPbIX, B CBOK 04epeb, OTPbIBAOTCH UX
CMYTHUKMN.



Teopwusa Jlannaca, coraacHo Kotopon 3emMq bbisla n3Ha4YasibHO X0JI04HOW, COXpaHana
MONyNAPHOCTb Ha NPOTAXKEHUN MOYTU CTONIETUSA, XOTA €N N NPOTUBOPEYNIN
HeKOTopble aCTPOHOMUYEeCKne faHHble (HanpuMmep, BpawleHne BeHepbl n YpaHa B
CTOPOHY, 0bpaTHYIO BCEM OCTaNbHbIM NnaHeTam n ConHuy). OgHako 6anmxe K KOHLY
XIX Beka, Korga 6b1210 TBEPAO YCTAHOBIEHO, YTO TEMNepaTypa B HeApax Hawen
NMjaHeTbl Ype3Bbl4aMHO BbliCOKa (MO COBPEMEHHbLIM AaHHbIM, cBbie 1 000 °C),
60/IbLUMHCTBO YY€HbIX CTasi0 pa3aensdaTb MHeHue 06 n3HavyanbHO ropsayvyen 3emne -
OFHEeHHOM Lape, NocTeneHHo OCTbIBaloLWeEM C NMOBEPXHOCTU. [TONCKN NCTOYHMKA 3TOro
pacKaZIeHHOr o BellecTBa BNOJIHE eCTeCTBEHHO ObI1I0 HavaTb € ConHua. B Havane XX
BeKa acTpoHoMbIl T. YHembepneH n ®. MynbTOH BblABUHY N, a XK. O)KUHC
MaTeMaTmnyeckn obocHoBa NaaHeTE3MMasIbHYO TEOPUID MPONCXOXKOEHUSA NAHET
ConHe4vHon cnctembl. CyTb ee COCTOUT B TOM, 4TO Hekorga nobnmsoctum ot CosHua
(«nobnm3ocTm» - 3TO N0 KOCMUYECKMM MacwTabam) npowna apyrasa 3sesga. MNpu aTom
B3aWMHOE MPUTSAXXEHNE BbIPBaJIO U3 KaKA0W N3 HUX MO FMraHTCKoMY npoTybepaHuy
3Be3HOro BelecTBa, KOTopble, COeUHUBLLUUCH, COCTaBUIN «MeXX3Be34HbI MOCT»,
pacrnaBLUMACA 3aTeM Ha OTAeJIbHble «Kanau» - naaHeTes3nMmanun. OCTbiBatoLme
naaHeTesnMann N ganam Havano njaaHeTam n Nx CNyTHUKaM.

OaHako BTOpas NOJIOBMHA XX BEKa CTajla BpEMEHEM BO3BPALLEHNSA K KOHLENUUN
M3Ha4YasbHO X0N04HOM 3eMaun. Bo-nepBbiX, HAWINCh CEPbE3HbIe, YACTO
aCTPOHOMUYECKNE, BO3PAXKEHMSA NPOTUB NiaHeTe3nmManbHom Teopun. . Peccen,
HanpuMmep, obpaTua BHMMaHME Ha TO NPOCTOE 0BCTOATENbCTBO, HTO €C/Iv Mexxay
ConHueM n npoxogsulen 3se30on NPOTAHETCHA IeHTa U3 3Be34HOro BeLwecTBa, To ee
cpenHaa 4acTb (Fae NpuTS>XeHne ABYyX CBETWUJ1 B3aMHO YpPaBHOBELLNBAETCS) AOJ/KHA
byneTt npebbiBaTb B MOJIHOWM HEMOABMXXHOCTU. 1 HANPOTMB, BbIACHUIOCH, 4TO
HeKoTopble OKa3asLmecs owmnboyHbIMM NooXKeHUS Jlanaaca BNoJsiHE MOryT ObIThb
OTKOPPEKTUPOBaHbI B paMKax fajibHenwero pa3sntusa HebynsapHon Teopun. B
KayecTBe npmmepa MoXXHo npusecTtu runoTtesy O. 0. LUMnaTa (B HEW rasonbiiesoe
061aK0 3axBaTbIBAETCH y>XKe CYLLEeCTBYOWMNUM Ha TOT MOMeHT ConHuem) nnn bonee
nonynspHyto HelHe mopesnb K. poH Banu3sekkepa (B Hen Bpalwaowasncsa Hebyna
npeacTtasnseT cobon y)Ke He rOMOreHHbIn Wap, Kak y Jlannaca, a cucrtemy
Pa3HOCKOPOCTHbIX BUXPeEN, HECKOJIbKO HAaNMOMNHAKOLLYHO LWAaPUKOMOALWMNIMHUK).
MonaratT Tak>Xe, 4TO ra3 1 NbiJlb BO BpaLlalowencs ra3onbiyieBon TYMaHHOCTU BeayT
cebs no-pa3HoOMY: Nblsib coObMpaeTca B NJIOCKUN 3KBATOPUAJIbHbIN OUCK, a Fa3
obpa3syeT no4yTn wapoobpasHoe 0b6s1ako, rycretowee rno HarnpaB/eHUIO K LEHTPY
TYMaHHOCTMW. BnocnencTteBum Nbisib 3KBAaTOPMAJSIbHOMO AUCKa C/INMAETCA B NJIaHeThI, a
ras nof cobCTBEHHON TAXXECTbIO pa3orpeBaeTcs Tak, YTO «BCMNbIXMBAET» B BUAE
ConHua.



Bonee cyuiecTBeHHbIM ons nobenbl «Xo0/N04HOMN» KOHLEMNUMN 0Ka3anocb Apyroe: 6bi
HanaeH ybeaunTenbHbIM 1 NPU 3TOM AOCTAaTOYHO NPOCTON OTBET Ha BOMPOC - OTKYAa
Xe bepeTcs Tenno, pasorpeslwlee Hegpa U3HavYalbHO X0104HOM 3eMAN A0 CTOJb
BbICOKNX TeMnepaTyp? DTUX UCTOYHUKOB TenJa, Kak cenmyac noJsiaratoT, ABa: saHeprus
pacnaza paguoakTUBHbIX 3JIEMEHTOB N rpaBUTaumMoHHas gudgepeHumnaunsa Hegp. C
PaAMo0aKTUBHOCTbIO BCE AOCTATOYHO ACHO, Aa U UCTOYHMK 3TO BTOPOCTEMEHHbIN - Ha
Hero NPMxXoauTCcs, COrslacHO COBPEMEHHbLIM OLleHKaM, He Bosiee 15 % aHeprun
pa3orpeBa. lges e rpaBuTaunMoHHON anddepeHymnaumnm Hegp (ee getanbHyto
pa3paboTky cBA3bIBaOT C MMeHeM O. I'. CopoxXTunHa) 3aKao4aeTCa B CieayloLem.

3Hasa Mmaccy n obbem 3emnnm (oHM BbiKn paccHnTaHbl ewe B XVIIl Beke), nerko
onpenennTb ycpeoHeHHY NJIOTHOCTb 3eéMHOro Beuiectsa - 5,5 r/cm

. Me>xxay TeM NNOTHOCTb AOCTYMNHbIX HAM A1 NPSMOro N3y4YeHns ropHbIX NoOpoa
BABOE MeHbLUEe: CpeaHsasi NJOTHOCTb BELWEeCTBa 3€MHOW KOpbl COCTaBnseT 2,8 r/cm

. OTclofa sCHO, 4TO BeLwecTBo B FJ'Iy60KI/IX HedpaX 3eMan O0JIKHO MMeTb MJIOTHOCTb
MHOIO BblLle Cpe,ﬂ,Hel7l.

N3BecTHO, 4TO No4TK 9/10 Macchbl 3eMAn NPUXOANTCS Ha O0J1I0 BCEro YeTbipex
XVUMUNYECKUX 3NIEMEHTOB - KMC/I0poda (BXOAsLLEro B COCTaB OKMUCJIOB), KPEMHUS,
aNlOMUHMA 1 XKene3a. [T03ToOMy MOXKHO C JOCTaTOYHON YBEPEHHOCTbIO YTBEPXKAATh,
4yTO BoNee «nerkne» Hapy>xHble C/I0U NJaHeTbl COCTOAT NPENMYLLECTBEHHO 13
COeMHEHNN KPEMHUSA (aNtOMOCUIMKATOB), @ «TS)KeNble» BHYTPEHHUE - XKese3a.

B MOMeHT obpa3zoBaHuA 3eMan («ropsavYnmM» UM «Xosa04HbIM» CNocoboM - gns Hac
cenyac HEBaXKHO) «TsrKesible» U «JIerkne» 3s71eMeHTbl N UX COeANHEHUS He MOIrJiIn He
ObITb MOJIHOCTLIO NepeMellaHbl. OQHAaKO fasblUe Ha4YMHAeTCA NX rpaBUTaLMOHHAas
angpgepeHUnayms: NoL4 4ENCTBMEM CUNBI TSXKECTU «TsKesble» coeguHeHns (xeneso)
«TOHYT» — OMYCKATCHA K LLEHTPY MNaHEThl, @ «erkne» (KPeMHUN) - «BCMNJbIBAKOT»

K ee noBepxHoCcTwU. laBanTe Tenepb pacCMOTPUM 3TOT NPOLLECC B MbIC/IEHHO
Bblpe3aHHOM BepTUKasiibHOM CcTos16e 3eMHOro BewecTBa, OCHOBaHME KOTOPOro - LLEeHTP
NMjaHeTbl, @ BePLUMHA - €e NOBEPXHOCTb. «TOHYyLLlee» XKene3o NoCTOSAHHO cMellaeT
LLEHTP TAXKeCTU 3Toro ctosiba K ero ocHoBaHuto. MNMpun 3TOM NoTeHUMaIbHasa dHeprus
ctonba (NponopumoHasbHas NPoM3BeAeHNI0 MacChl Te€fla Ha BbICOTY ero nogbeMa, 4To
B HalleM cJlydae CoCTaBssseT pacCToOAHNE MexXay LeHTPOM 3eMn N LLeHTPOM
TsSHXKeCcTu ctonba) NoCTOAHHO yMeHbLuaeTcs. CyMMapHas e sHeprmsa 3emau, B



COOTBETCTBUM C 3aKOHAMWN COXPaHEHUs, HEM3MEHHa; cleoBaTeslbHO, TepsaLWasncs B
npouecce rpaBUTaUMOHHON AnddepeHUMnaLnn NoOTEeHUMaNbHAsA SHEPTUA MOXKET
npeobpa30BbIBaTbCA JINLb B KWHETUYECKYIO SHEPT IO MOJIEKY], T. €. BbIAENATLCS B
BMae Tenna.

PacyeTbl reopM3nNKOB NMoKa3biBaOT, YTO 3Ta SHEPrmns CoCTaBNsAeT YyOOBULLHYIO
BeNnYnHyY 4-1030 Kan (4To 3KBMBANIEHTHO TPUJIJIMOHY CYMMApPHbIX S4EPHbIX
6oe3anacoB BCex CTPaH Mupa). ITOro BrnoJsiHe AO0CTaTO4YHO A TOro, 4Tobbl - Aa)ke He
npuberas K NOMOLLM SHEPT MM PaANOAKTUBHOIO pacnaga - pa3orpeTb Hegpa
M3Ha4YasIbHO X0JI04HOMN 3eMAn L0 pacnjlaB/ieHHOro cocTtosaHmnsa. OgQHaKo, paccynTbiBas
Tennoson 6banaHC 3eMnn 3a BCIO ee NCTOPUID, reoU3NKK NPULLIIN K BbIBOAY, Y4TO
TeMmnepaTypa ee Heap NnWb MecTaMm Morsa goxoantb 4o 1 600 °C, B OCHOBHOM
cocTasndAa okosio 1 200 °C; a 5TO 03HavaeT, 4TO Halla nJjaHeTa, BOMNpeKku
ObITOBaBLUMM paHee NpencTaBAeHNAM, HUKOrAa He 6blsla NOSIHOCTbIO pacnaBJEHHOMN.
Pa3symMeeTcs, nnaHeTa NOCTOAHHO TepseT TEnJIOBY 3HEPruto, oCThiBad C
MOBEPXHOCTU, HO 3TOT pPacxon B 3HA4YUTESIbHOW CTeneHn (ecsim He NOJIHOCTbIO)
KoMmneHcupyeTcsa ninydyeHnem CosHua.

NTak, 3eMnsa Ha NpoTSAXXEHUN BCEN CBOEN NCTOPUK NpencTasnseT cobonm Teepaoe
Teno (bonee Toro, B rnybuHax, Npu BbICOKNX AaBNEHUAX - O4EHb TBEPAOE TENO0),
KOTOpoe, 04HAaKo, NapaaokcasbHbiM 06pa3om BeaeTt cebs npum ov4eHb 60bLLINX
MOCTOSAHHbIX Harpy3kax Kak 4pe3Bbl4alHO BA3Kasa XNAKoCcTb. CaMa (popMa nnaHeThbl -
3NAUMNCONS C 4yTb BbiNsA4YeHHbIM CeBEepPHbIM MNOJIIOCOM U YyTb BAABNEHHbIM KOXKHbIM -
noeasnbHO COOTBETCTBYET TOM, YHTO OO/DKHA MPUHUMATb XXNOKOCTb B COCTOSAHUM
paBHoBecKUSA. B Tosiwe 3TON «)XUAKOCTU» NOCTOSAHHO MPOUCXOAAT Ype3BblHaHO
MeJ1IeHHble, HO HEMbICJIMMO MOLLHbIE OBUXXEHUSA KOJI0CCaslbHbIX MacCcC BeLlecTBa, C
KOTOPbIMM CBA3aHbl ByJIKaHN3M, ropoobpa3oBaHmne, ropn3oHTasibHble NepeMeLLeHuns
KOHTMHEHTOB N T. A. - X 3aKOHOMEPHOCTN Mbl Byaem obcyxaaTh B CneayroLen
rnase. 34ecCb BaXXHO 3aNOMHUTb, 4TO UCTOYHUKOM SHEPrun AN BCEX 3TUX NPOLLECCOB
ABNSETCA B KOHEYHOM CYETE BCe Ta XXe rpaBuTaumoHHas gudpdepeHumaumns
BelwlecTBa B Hegpax naaHeTbl. COOTBETCTBEHHO, KOrga 3TOT Npouecc 3aBepLunTcs
MOJIHOCTbIO, Halla MJaHeTa CTaHeT reosiornYeckn HeakKTUBHOM, «MepTBON» - MOA06HO
JlyHe. CorsiacHo pacyeTam reopM3nkKoB, K HacTosweMy MOMeHTY yXe 85 %
NMeEIoLLLErocsa Ha 3eMJie Xenesa onycTUoCh B ee A4p0, a Ha «ocefaHne» OCTaBLUMXCH
15 % noTpebyeTcsa ewe okono 1,5 mnpa ner.

B pe3synbTaTe rpaBuTauUnMoOHHON AnddepeHumnaLmm Hegpa njaHeTbl OKa3biBalOTCA
pasfeneHHbIMU (KakK MOJIOKO B cernapaTope) Ha TP OCHOBHbIX CJI0S: «TSXKebln»,
KMPOMEXYTOYUHbIN» U «NerkKnuin». BHYyTPEHHUN «TAXKesNbln» CNon (C NIOTHOCTbIO



BewecTBa 0K0OJ10 8 r/cm

) - LEHTpasibHOEe AAP0, COCTOosALLEEe N3 COeANHEHUN Xesle3a U UHbIX MeTaJ1IJ10B; N3 6
400 KM, COCTaBAALWMNX pagnyc nnaHeTobl, Ha agpo npuxogutca 2 900 Km.
MOBEPXHOCTHbLIN «Nerkum» cson (MNJI0THOCTb €ro BewecTsa okKoJo 2,5 r/cm

) Ha3bIBaeTCca Kopon. CpedHsas TOJWMHA KOPbl BCEro-HaBcero 33 KM; OHa oTAesieHa oT
HVKenexalmx coeB NoBEpPXHOCTbLID MoxopoBuYMYa, NpU Nnepexone Yepes KOTopyto
CKa4yko0bpa3HO yBeIMYNBAETCSH CKOPOCTb PAaCcNpOCTPaHEHNSA yNPYrnx BoaH. Mexay
KOPOM N AAPOM pacrnoflaraeTcs «NPOMeXXyTOYHbIN» C/ION - MaHTUS; ee Nopoabl UMelT
MJOTHOCTb OKOJ10 3,5 r/c™m

N HaXoOATCH B HaCTUYHO pacrsiaBsieHHOM COCTOAHUN. BepxHAa MaHTUS oTAeNeHa oT
HVUXKHEN MaHTUn nexawmm B 60-250 KM OT NOBEPXHOCTU pacrniaBieHHbIM C/10eM
Da3anbTOB - aCcTeHOC(hepon; BEPXHAS MaHTUSA BMecTe C Kopown obpa3syeT TBepayio
0601104Ky nnaHeTbl - nnTocdepy (puc. 4). B acTteHochepe HaxoaAaTCAa MarMmaTn4yeckmne
o4aru, nuTarouwme ByaKaHbl, 4eATeIbHOCTU KOTOpbIX 3eMna oba3aHa ceoen
noaBuv>xXHom 0b6os04KkoN - rmapocdepon n aTtMmochepon.

Puc. 4. CTpyKTypa Heap naaHeThl (CO CXeMaTUYEeCKUM BYJIKAHOM)

CornacHo coBpeMeHHbIM NpencTaBseHNsaM, aTMocdepa n rngpocdepa BO3HUKIN B
pe3ysibTaTe gerasaumy MarMbl, BbiNJaBAAKOWENCA NPU BYJIKAHNYECKUX Npoueccax 13
BEPXHEN MAaHTUKN U CO34atoWen 3eMHY0 Kopy. ATMochepa n rmgpocgepa COCTOAT U3
Nerknx neTy4ymx sewecTs (coegnHeHnnn Bogopoaa, yraepoza v asorta), cogepxaHme
KOTOPbIX Ha 3emM/ie B LieJSIOM 04eHb Masio - MPUMEPHO B MUJIJIMOH Pa3 MEHbLUE, YEM B
Kocmoce. NMpunynHa Takoro geuumta COCTOUT B TOM, YTO 3TU NeTy4ume BewecTBa
Obl/IN «BbIMbITbI» ele U3 NpoTornJaHeTHOro obnaka CoIHEYHbIM BETPOM (T. €.
MOTOKaMW COJIHEYHOW NJla3Mbl) U AaBfeHneM ceBeTa. B MomeHT obpa3oBaHma 3emMnum us
npoTonjaHeTHOro obnaka Bce afieMeHThl ee byayuien atMmocdepbl 1 rngpocdepsl
HaxXoAW/INCb B CBSA3aHHOM BMAe, B COCTaBe TBepAblX BellecTB: BoO4a - B
rMOpPooKncCIax, a3oT - B HATpuAax (U, BOSMOXXHO, B HATpaTax), KNCJI0pOo4 - B OKUCAX
MeTanNNoB, yrnepoa - B rpadgute, kKapbmngax n kapboHaTtax.



CoBpeMeHHble ByJIKaHNYeCKUe rasbl MPUMepPHO Ha 75 % COCTOAT M3 NapoB BOAbI U Ha
15 % - U3 yrnekucsioro ra3a, a ocTaTok NpUXoaAnTCS Ha MeTaH, aMMUakK, coenHeHns
cepsbl (H

SnSO

) n «kncable abimbl» (HCI, HF, HBr, HI), a Tak>Xe nHepTHbIe ra3bl; CBO6OOHbIN
KMUCN0pOo NOJIHOCTbIO OTCYTCTBYeT. M3y4yeHue coaep>X1MMoro ra3oBbiX My3blpbKOB B
ApeBHeNLWNX (KaTapxencknx) keapumutax AngaHCcKoro wmTta rnokasaso, 4Tto
Ka4YyeCTBEHHbIN COCTaB 3TUX ra3oB MOJIHOCTbIO COOTBETCTBYET TOMY, YTO NMepevyuncsieHo
Bblwe. NNoCKONbKY 3Ta NnepBuYHas aTtMmocgepa bbla ewe o4eHb TOHKON, TemnepaTypa
Ha NOBEpPXHOCTN 3eMJIN paBHANACb TemnepaType JIy4NCcToro paBHoBecus,
noslyvaroLwencs npu BblpaBHMBAHUKN MOTOKa COJIHEYHOr O TenJsa, rnorsJolaemMoro
MOBEPXHOCTbIO, C MOTOKOM TenJa, usslydyaemMblM elo; 414 MNaaHeTbl C NapamMeTpamm
3emMnu TemMnepaTypa JIy4UnCcToro paBHoBecus paBHa npumepHo 15 °C.

B ntore no4yTtun BeCcb BOOSHOW NMap U3 COCTaBa BYJIKAHNYECKMX Fa30B O0/KEH Obln
KOHOEeHCcUpoBaTbCA, hopMupys rugpoceepy. B 3TOT NnepBMYHBIN OKeaH rnepexoannu,
pacTBOPSASACh B BOAE, U ApYyrMe KOMMOHEHTbI ByJIKaHNYeCKUX ra3oB - 60?1bluas 4acTb
YrJIEKNCJI0r0 rasa, «KucJsble OblMbl», OKUCU Cepbl U YaCTb aMMUaKa. B pesynbTaTte
nepBu4Hasa aTMocepa (cogep>kallas - B paBHOBECUN C OKeaHOM - BoAsiHble napbl, CO

, CO, CH

, NH

S, NHEpPTHbIE rasbl N ABAAKOLWAACA BOCCTAaHOBUTE/IbHON) OCTaBaslaCb TOHKOW U
TemMnepaTypa Ha NOBEPXHOCTN NJaHETbl HE OTKJIOHANACh CKOJIb-HNOYAb 3aMeTHO OT
TOYKM NIy4UCTOro paBHOBECKUS, OCTaBasiCb B Mpeaenax CyLeCTBOBaHUSA XXNAKOW BOAbI.
3T0 1 npegonpenennsio 0OAHO U3 rAaBHbIX OTNYNIA 3eMAN OT APYrMX NaaHeT
CO/IHEYHON CNCTEMbI - MOCTOAHHOE HaJIndne Ha Hen rngpocdepsl.



Kak »xe nsmeHsancsa obbvem rngpocdepbl Ha NPOTAXXEHUN ee nctopmn? B
pacnnasneHHoM 6a3anbTe (B acTeHocdepe) npu TemnepaTtype 1 000 °C n gaBneHun
5-10 TbIC. aTMOCGhep pacTBOpeHo Ao 7-8 % H

O: MMEHHO CTOJIbKO BOAbI, KaK YCTAaHOBJIEHO BYJIKaHO/I0raMu, AerasnpyeTcs npu
N3NMAHUKM naB. bo?nbLlIag YacTb 3TOW BoAbl (MMetoLwen, TaknMm obpasom, MaHTUNHOE
npoucxoxgeHne) nonosHsana coborw rngpocgepy, HO HYaCTb ee norsowanacb obpaTHO
noposaMun OKeaHU4eCKon Kopbl

KoHel, 03HaKOMUTENbHOro parMeHTa.

notes

MpuMmedaHus

NMoapobHee cM. B AOMOJIHEHUU K FnaBe 1.

CaMbIM TOYHbIM MPOLOJIXKaeT OCTaBaTbCH ypaH-CBI/IHLI,OBbII7I MeTOoO - Koraa
COOTHOLWEHNE 3TUX 2J1EMEHTOB OnpenendarT B 3€epHax MNHEPaJla LUMNPKOH.



HenaBHsAsa (B 2000 rony, onaTb »Xe B ABCTpasiMn) HaxogKa MUHEpPasioB C BO3PAaCTOM
4,4 Mmnph neT Hy)XOaeTCcd B NOATBEPXXOEHUN.

AMEpPUKaAHCKME NaneoHTONIONM NpeanovynTaoT AeINTb KAMEHHOYI0JIbHbIA NepUoA,
nnn KkapboH, Ha aBa - MUCCUCUMUIA (COOTBETCTBYIOLWNA €BPONENCKOMY PaHHEMY
KapboHyY) 1N NeHCcubBaHN (CpegHnin n BepXHUM KapboH), 4TO OTparKaeT HEMOJIHYIO
a0eKBATHOCTb COBbLITNI Ha Pa3HbIX KOHTUHEHTAaX.

PaovoyrnepogHbin MeTo No3BosISeT gaTUpoBaTb APEBECUHY N ee NPON3BOAHbIE
(Hanpumep, ApPEBECHLIN YroJib); OH OCHOBAH Ha COAEpP)XaHUW B yraepoae ApeBEeCUHbI
HecTabunbHOro n3oTona

C. DTOT 130TOMN BO3HUKAET B BEPXHUX CJI0SIX aTMOCdepbl Npy BO3AENCTBUN
KOCMUNYECKOr o N3J1y4eHnss Ha aToM obbl4HOro a3oTa (

N), a 3aTem B Buge CO

accuMununpyeTca pacteHnamn. lonsa

C B XKMUBOM pacTeHun ctabunbHa (1 paBHa gose

C B aTMOC(hepHOM yrnekucsom rase), a nocse rubenn pacteHmsa HadymHaeT
3aKOHOMEPHO YMeHbLUATbCA.



OTcioga v BCIO MEeTOL0JI0MMYeCcKyo KoHuenuuto lNMonnepa Ha3biBalOT
danbcuurkaymoHannMmom. Cnosa «PanbCUPULNPYEMOCTb» U
«hanbCnPMUNPOBAHHbBIN» ynoTpebnaTca 34ecb, padyMmeeTcs, He B 06MX04HOM nxX
3Ha4YeHnn («TaMoXXHSA 0bHapyXuia napTuo GanbCUPULNPOBAHHON BOOKMW...»).

Kynute: https://tellnovel.me/ru/es-kov_kirill/udivitel-naya-paleontologiya

TekcT npepnoctassieH OO0 «UT»
Mpo4ynTanTe 3Ty KHUTY LLEeSIMKOM, KYMUB MNOJIHYIO NerasibHyto Bepcunio: Kynntb
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