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Kupuii IOpsenu EcbkoB
YanBuTeabHasA NaJeOHTOJIOTHA:
UcTopusa 3eMiid M ;KU3HA HA HeH

Ceemaoii namamu Cepeest Buxkmoposuua Metiena — yuernozo u Yuumens

ABTOpCKOe npeayBeJOMJIeHue

Lenp HacTosIIErO Y4eOHOrO Kypca MHE BUIUTCSA B TOM, YTOOBI Y YUEHUKA BO3HUKJIA MAKCH-
MAaJIbHO 1IEJIOCTHASI KapTUHA (PYHKIIMOHMPOBaHUS 6uocgepsl 3eMiu B Ipoliecce ee UCTOPUIECKOro
pa3BuTUs. MeXIy TeM OTHO U3 MOJIOKEHUN TEOPUU CHCTEM IJIACUT: CUCTEMY HEBO3MOKHO OINTH-
MU3UPOBATh 0 IBYM HE3aBUCHMBIM MapamMeTpaM OJHOBPEMEHHO; B YaCTHOCTH, TOOMBASIChH LIEJIOCT-
HOCTH PHCYeMOW KapTUHBI, HEM30€KHO MPUXOIUTCS KEPTBOBATh €€ JIETaTbHOCTBIO, HJIM HA00OPOT.
[NonbITKa 3aNMUXHYTh B TOJIOBY YYEHHKA MOOOJIbIIIE KOHKPETHBIX (PaKTOB B OTCYTCTBHE HEKOEH 0000-
IIAIONIEH KOHIETIMYA HeM30eKHO MPUBEIET HAC K CO3/IaHMIO YXYIIICHHON KOIUH CTapOro YHUBEp-
CUTETCKOI'0 Kypca MaJIEOHTOJIOTMH — YHBUIOTO MApmupoaoea BHIMEPIIMX OPraHU3MOB, KOTOPbIH IO
cliaye 9K3aMeHa ClieyeT 3a0bITh, KaK CTPAIIHBIA COH. IMEHHO IOTOMY BO MHOTHX CJTy4YasiX s BIIOJTHE
CO3HATEJIbHO KePTBOBAJ MAJIEOHTOJIOTMUYECKOHN U Fe0JIOTMUECKON KOHKPETUKOM B MOJIb3Y TEOpeTuye-
CKUX (MHOT[IA K TOMY K€ — B JIOCTATOYHOH CTEeTIeH! YMO3PUTEIbHBIX) 000OIIEHUI.

[ocKoBKY TOT yueOHBIH Kype MpeaHa3HaYeH He IS «CPETHEeCTATUCTUIECKOTO IKOJTbHUKA»,
a IS JIofiel, COOMPAIOIIUXCS CBSI3aTh CBOIO CYAbOY C HAYKOM, €CTh CMBICI TI0 MEpe BO3MOXHOCTU
JEMOHCTPUPOBATH 3]IECh BCIO «HAYYHYIO KYXHIO»: XOf PACCY:KAECHH, MPUBEIIINX UCCIeI0BaTeNs K
00Cyk1aeMbIM BBIBOJIaM, UCTOPUIO OOPHOBI PA3IUIHBIX meoputi v T. 1. [Ipr 3TOM 51 cTapajics 4eCTHO
yKa3bIBaTh Ha CJIa0ble CTOPOHBI HE TOJIBKO MPOILIBIX, HO M HBIHE TOCTIOZICTBYIOIIMX HAYYHBIX KOHIIET-
1IU1; KOE-KOMY 3TO, BO3MOXKHO, TTOKAXETCsI «IOIPbIBOM aBTOPUTETA HAYKH B IV1a3aX HIKOJIbHUKA»,
HO 51 Aymaio nHaue. Boioupas (hopMy U3JI0kKeHUs, S TOCTAPAJICS MPUOM3KUTH ee (HACKOJIBKO 9TO BO3-
MOKHO) K peaJlbHOMy Hay4YHOMY TEKCTY — ITyCTb Npuy4vatorcs. Kcratu, BbieneHue ceemavim Kyp-
CUBOM TEPMUHOB W Ha3BaHWII OPraHU3MOB O3HAYAET, YTO 00 ITOM €CTh CTaThsl B COOTBETCTBYIOIIEM
cioBape B KOoHIIe KHUTHU. (Tak ke Bble/ieHbl TaTUHCKUE Ha3BaHUsI BUAOB U POJIOB.)

DUHINTEHH KaK-TO 3aMeTUII (BIOJIHE CIIPABEJIMBO), YTO €CIIU YUCHBI HE B COCTOSTHUU OOb-
SICHUTh peOEHKY CYTh CBOEH PadOTHI HA JOCTYITHOM /IS TOTO YPOBHE, 9TO CBUICTEIBCTBYET O €ro
1podeCCUOHATIFHON HENPUTOIHOCTU. Bce Tak, OlHaKo Mo Xoay OOCYX/eHHs Y Hac OyleT BO3HU-
KaTh HEOOXOIMMOCTh OOpAIaThCsl K 3HAHUSIM, HAKOTUICHHBIM B MHBIX, YeM NAA€OHMOA02Us, 00JTa-
CTAX (OHM U3JIATraloTCs B IOTIOJIHUTEIbHBIX, «BCTABHBIX» IJIaBaX, PEAHA3HAYEHHBIX JIMIIb JJIS KeJla-
101X ). YeCTHO roBOps, 51 HUKAK HE MOTY IOPYUUTbCSI, UTO MOE U3JIOKEHUE, K IPUMEDPY, IPUHIIUIIOB
HEpaBHOBECHOU TEpMOAMHAMUKU, KOTOpasi, pa3yMeeTcsi, He BXOAUT B cpepy MouXx mpodeccuoHab-
HBIX 3aHATUH, OyIET JOCTATOYHO KBATM(PHUIIMPOBAHHBIM U, TEM OoJiee, — JIOXOTUNBBIM.

Xody Takke MpeaynpeinTh, YT0 MHOT/IA s Oyay u3jarath (pakThl 1 000OIIEHNS TIOCIIeIHUX JIET,
KOTOpBIE B IMPHUHIIMIIE MOTYT ObITh Ha3BaHbl «HEJOCTATOYHO MPOBEPEHHBIMU» WM, BO BCSIKOM CITY-
yae, «HeoOIenpuHATMI». [10 3TOMy MOBOY IPUAETCS 3aMETUTh, UTO B MAJICOHTOJNIOTUH C «O0IIe-
MIPUHSATOCTBIO» KOHIIENIINH Jiej1a BOOOIe 00CTOST HEBaXKHO; BEPOSTHO, ITO 00Iast yepTa BcexX Hayk,
3aHUMAIOIIUXCS COOBITHSIMHE MPOIILIOTO, — Be/Ib B HUX MPSIMO TIOATBEPAUTD HJTH OIIPOBEPIHYTh HEKYIO
TEOPHUIO MOXKHO, JIMIIIh UMesI B CBOEM PACHOPSKEHUU MPECIOBYTYIO MAIlIMHY BpeMeHU. B 31oii cBsizu
MHE Ka)XeTCsl YMECTHBIM M3JIOKUTh OfIHY Ha3UIATeIbHYIO UCTOPHIO, KOEH 51 caM ObLIT CBUIETEIIEM.

Heckonbko et Hazan B [1asieoHTONOrMYecKOM MHCTUTYTe AKaJJeMUU HayK, IIIe 1 UMEI0 YecTb
padoTath, MPOXOAUSIA Hay4HAasl KOH(pepeHIIrsl, TOCBsIIeHHas KiuMaTaM npouuioro. [IprcyTcTBoBa
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BEChb 1IBET OTEYECTBEHHOM MaJeOHTONIOTMH (@ MOCKOJIbKY B 9TOM oOnactit Poccust, Kak HU CTpaHHO,
MPOJOJIKAET OCTABATHCS OIHUM M3 TIPU3HAHHBIX JIMJEPOB, — TO 1 MUPOBOM, COOTBETCTBEHHO, TOXKE).
[Tpu pazpaboTKe MpeACTaBIeHHBIX Ha HEl MaTeOKIMMATHUECKUX PeKOHCMpYKyuLi ObUTA MOOMIIN30-
BaHbI BCE BO3MOKHOCTH COBPEMEHHOI HAYKH — OT TOHYANIIIEr0 FeOXMMUIECKOTO U PaJJOU30TOITHOTO
aHaJIM3a JI0 HOBEHIIIMX METOJOB KOMIIBIOTEpPHOTo MoearpoBanusi. Korga aeno nomuio no oocyxe-
HUS JJOKJIAI0B, Ha TpUOYyHY BhilIen mpogeccop N, M3BECTHBIN €IKOCTHIO CBOMX OLIEHOK, U HAYaJI TaK:
«['my6okoyBaxaemble Kojuteru! § Kareropuyecky HacTauBalo Ha TOM, 4To 3emst Kpyrias. (Jleekuil
wym 6 3ane.) 5l HacTanBalO TakKe Ha TOM, 4TO 3eMJisl BEPTUTCS, a OCh €€ BpallleHHs] HaKJIOHEeHa
OTHOCHUTENBHO nA0CKoCmu SKAunmuku. VI3 3Tux Tpex o0CTOSATENbCTB CeAyeT, Kak BaM J0JKHO ObITh
M3BECTHO M3 Kypca reorpaduu [Uisi HIeCTOro Kjacca CpeJHel HIKOJBI, CYIIECTBOBAHUE IKEAMOpPU-
ANbHO-NOASIPHO20 MEMNEPAMYPHO20 2padUeHma, 3anaoHo20 nepeHoca B atMocepe 1 CMEHbl BpeMeH
rona. (Illym & 3ane cmensemcs noanol muwunoil.) Tak BOT, oOpaliaio Baiie BHUMAaHUE Ha TO,
YTO B TMOAABJISIONIEM OOJBIIMHCTBE MPEICTABICHHBIX 3[eCh NAJCOKIMMATUYECKUX PEKOHCTPYKIIUIA
HapylIaeTcs 10 MEHbLIE Mepe OIHO U3 3TUX MUCXOAHBIX YCIOBUM. . .».

Bpsin v B masieOHTONIOrMU HAWETCsl PEKOHCTPYKIMS, 1O TTOBOAY KOTOPOW MEK]Ty CIelhau-
cTaMy HaOMOOAI0Ch Obl TIOJTHOE €AMHOYIIIE.

W MOXHO CKOJTb YTOJHO ITyOOKO COTIOCTABIISITh Pa3IMYHbIe TOYKHU 3PEHHSI, OCHOBBIBASICh M HA
JMTEepaType, ¥ Ha JIMYHBIX OLEHKAX CIEeNUATICTOB B JAHHOW OOJIACTH, OMHAKO KOHEUHbI BHIOOD —
Y COIpsIKEHHAs C HUM MOpaJibHasi OTBETCTBEHHOCTh — BCE PABHO JIOKHUTCS HA TUIEYM COCTABUTEIIS
Kypca. [ TaBHOe e Ipy TakoM BbIOOpe, Kak s 1oJIaraio, — 3T0 He 3a0bIBaTh XOTSI ObI O TOM, UTO «3eMJIs
KpyIyas» — M Tak Jajee. ..

[None3ysck citydaem, BeIpakalo NIyOOKYI0 MPU3HATETbHOCTb CBOMM KOJIJIeraM, Teosioram 1 Ouo-
aoram — O. A. Adanacsesoit, B. 10. [Imutpuesy, A. 0. Kypasnesy, I'. A. 3aBap3uny, E. H. Kypou-
kuny, A. A. Kapxy, O. A. Jlebenesy, B. M. Mopanesy, A. 0. Pozanoy, A. I'. Cennukony, M. A.
®enonkuny, A. b. [llumyHoBY, YbMME KOHCYJIBTAIMSIMU 5 TTOJIb30BAJICS B TIpotiecce padoTsl. Ocolyio
OmnaroapHOCTb 51 X0Tes Obl BeipasuTh M. B. Bypsuny, B. B. Kepuxuny, A. I'. [ToHomapenko u A. C.
PayTtuany, B3sBIIMM Ha ceOs1 TPy MPOYECTh PYKOMKUCh U BHICKA3aTh LIEHHBIE KPUTHUECKHE 3aMeya-
Hus. brarogapio MmockoBckyio rumHaszuio Ne 1543 u ee qupekropa 0. B. 3aBenbckoro 3a mpegocras-
JIEHHYI0 MHE BO3MOXHOCTb pa3pabaThiBaTh U COBEPIIEHCTBOBATD 3TOT crielikypc B 1995-1999 rogax.
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I'nasa 1
Bo3pact 3emin u CotHeuUHOM cuCcTeMbl. AOCOJIOTHBIN 1
OTHOCHTEJbHBII Bo3pacT. I'eoxpoHoJiornueckasi mKaJa

[pex e Bcero 3aMeTHM, UTO [Tl yUSHBIX caMa 10 ceOe MOCTaHOBKa BOIPOca O BO3pacTe 3eMJIH
Oblla HEKOTJ]a BeChMa PEBOJIIOIMOHHON — MO0 «BO3pPACT» MOJIpa3yMeBaeT HAJIMUKME «JaThl POXKIe-
HUs». KoHeuHo, B JII0OOH U3 peNiruii COOTBETCTBYIOIIEEe OOKECTBO CO3AAET 3EMITIO C HACEISIOIIUMHU
ee CylllecTBaMH U3 NepBO3/IaHHOr0 Xaoca, OIHAKO eBPOIelcKast HayKa yHacleIoBajla OT aHTUYHBIX
utocodoB-MaTepUATKCTOB MPUHIMITMAIBHO WHOE BuaeHre Mupa. [[ns Hee 3emis Bcerga Oblia
HEOTheMJIEMOI YacThI0 TOM camoi BeeneHHO, koTopast «erHa, OeCKOHeYHa U HenojBMKHa. .. OHa
HE pOKAAETCSA U He yHUUTOXaercs... OHa He MOXKET YMEHbLIAThCA U yBeIWuuBaThes» ([xopnano
Bbpyno). Ho Bot B koH1Ie CpegHEBEKOBbsI ACTPOHOMBI OTKPBIBAIOT CYHIECTBOBAHUE TaK HA3BIBAEMBIX
HOBBIX 3B€3/I: OKa3bIBAETCS, HeOeca He aOCOMIOTHO HEM3MEHHBI, KaK CUMTAJI0Ch UCITOKOH BekoB! Cire-
JIOBaTeJIbHO, B IPUHIIMIIE BO3MOKHBI U HAMOOJIEe PEIUTEbHBIE (C TOUKH 3peHus YenoBeyecTBa) n3o
BCEX BO3MOKHBIX U3MEHEHUI: HAYaJI0 ¥ KOHEI] CYIIECTBOBaHM A 3€MJIM U BUAMMOM YacTh BeceneHHom.
A pa3 TaK, TO He MOXEM JIF MBI ITOITBITAThCS] yCTAHOBUTD, KOT[a OBUIO 9TO HAYAA0 Vi KAKVM OYIET 3TOT
KoHey, — He TiprOerast K oMo Muconoruu (ectd JHsaM TBopenusi, Cymepkam OOroB U T. 11.)?

Heo6xonumo 3aMeTuTh, 4TO JMIO[EW MepBOHAYATBHO 3aMHTEPECOBal BO3PACT He 3eMild Kak
HeOECHOro TeJjla, a UMEHHO 00umaemotl 3eMiiv — Kak cervac ckazayu Obl, Ouocghepol. OHAKO SICHO,
YTO, ONPEAEIUB BPEMs BO3HUKHOBEHMS JKU3HU, Mbl TEM CaMbIM IMOJyYUM MUHUMANAbHBLIL CPOK
CYLIECTBOBAHMS U CaMOM IIJTAHETHI. A IOCKOJIbKY MICTOUHMKOM XW3HU Ha 3eMJIe BIIOJIHE CIIPABEJIUBO
nojiarayiv sHepruo CosHIA, TO BO3pAacT HAIIErO CBETUIIA, B CBOKO OY€pe/lb, JACT HAM MAKCUMAAb-
HblIl CPOK CYIIECTBOBaHUS Ouocdepsl.

YcraHoBneHue ke BpeMeHH cyiiecTBoBaHusl COJHIIA — ITOCTIe TOrO Kak ObLTM OTKPBITHI 3aKOHBI
COXpaHEHM 1 BEIECTBA U SHEPIUU — Ka3aJI0Ch (PU3MKaM JOBOJILHO TPOCTOM 3aaa4ent. ColHIEe MocTo-
SIHHO U3JTy4YaeT HEPruio B MPOCTPAHCTBO, HA3a/l HUYEro He BO3BpAIlaeTCsl, TaK UTo, MO hjee, KOIU-
yecTBO 3Hepruv B COTHEYHOU cucTemMe JOMKHO MOCTOSTHHO yObIBaTh. CaMblil SHEPreTUYEeCKH BbIWT -
PBILLIHBIN TIpoLiecc (M3 U3BECTHBIX J0 XX BeKa) — CKUTaHWe KAMEHHOTO YIJIS; TeTJIO U CBET MPU 3TOM
co3gaiTcs B pesyibrare xumudeckor peakimu C + Oy — CO; + Q. A MOCKOJIBKY HAM U3BECTHBI U
BeJIMYMHA O, ¥ KOJIMYECTBO SHEPruu, n3inydaemoi ComHieM 3a eAUHUIYy BpeMeHu, 1 Macca ComHIa
(oHa Obuta IpUOIMKEeHHO BhiuMcieHa eme B X VII Beke), To paccuutath CyMMapHOe BpeMsl CyIle-
CTBOBaHMS YTOJILHOTO KOCTPa TaKMX pa3MepOB MOKHO OYKBAJIbHO B OJIHO JielcTBUE. BOT TyT-TO M
BBISICHUJIOCh, YTO OH JIOJIKEH MPOTrOpeTh A0TIa BCEro-HABCEro 3a MONATOPBI Thicsuu JieT. KoHeuHo,
CYILIECTBYIOT BelllecTBa Oojiee SHEProeMKue, YeM yrojib, HO 3TO He peliaeT mpodiieMy: pacueTHoe
BpeMms cyiecTBoBaHUsI CONHIA BCe PABHO OKA3bIBAETCS MEHbIIE IIECTU ThICSY JIET, T. €. MEHbIIIe
BpPEMEHU CYILECTBOBAHMS YEJIOBEUECKOU IMBUIIM3AIIUH; SICHO, YTO TO a0CypA.

Heo6xommumo ObUIO HAWTH UCTOYHUMK, MUTAIONIMI cBoel sHepruedt ComHile, — WHa4e BOOOIIe
pyumics 3akoH coxpaHeHus suepruu. Y Bot B 1853 roay I'. I'enbMronbily yaanoch npenjiokuTh
BIIOJTHE TPUEMJIEMYIO JIsl TOTO BpeMeHU 2unomesy. OH npennonoxui, yTo CoHIe NOCTOSIHHO CKU-
MaeTcsi — BEpXHHUE ero CJIOW TMoji COOCTBEHHOW TSIKECTBIO Kak Obl MMaJIAI0T Ha HUKHUE, a X TOTEH-
[aJIbHAsI SHEPTUs IIPU 3TOM YOBIBaeT (Belb Macca CJIOEB MOCTOSIHHA, & BBICOTA UX «ITOAbeMa» Hajl
teHTpoM COJTHIIA YMEHBINAETCs1); UIMEHHO «TepsIoIIasicsi» MOTEHIIMATIbHASI SHEPIUsl BEPXHUX CJIOEB
Y BbIJIENISIETCS B BUJIE TeTlIa U CBeTa. BO3HMKaeT BONpocC: Kakasi CKOPOCTh 3TOTO CKaTHs HeOOXOoIuma
IUTS TOTO, 4TOOBI 00ecneYnTh HBIHEIHIOW cBeTuMOocTh ConHua? OTBer: oueHs HeOombiag — 3a 250
JieT (T. €. 32 Bce BpeMsI CYILIECTBOBAHUSI COBPEMEHHOIN aCTPOHOMUU) BCEro-HaBcero 37 Km; AJisl CpaB-
HeHusi: HbiHelHui quametp Conuia — noutd 1,5 MiaH kM. OueBUIHO, YTO TaKue U3MEHEHUs Jlua-
MeTpa HUKAaKUMH U3MEPUTEITbHBIMU ITPUOOpAMH HE JIOBSITCS.



K. 10. EcpkoB. «YauBuTeIbHAS IaJICOHTOIOTHS»

l'unote3a 3ta umena u OHO ClIeACTBUE, IPSIMO Kacatoieecs: Bo3pacta 3emin. Eciu cuurars,
410 cBeTUMOCTH COJTHIIA (M, COOTBETCTBEHHO, CKOPOCTh €r0 CKaTHsl) B IIPEeKHIE BpeMeHa Oblia pH-
MEPHO TaKOM ke, Kak cervac, To, CoracHo pacyeram ['enbmrosbiia, 18 MIIH JIeT Ha3al IMamMeTp CBe-
THJIA JOJKEH ObLIT npesblulams HoltHewHUl ouamemp opoumuot 3emau. CiefoBarelibHO, HAIlIA TIA-
HeTa HUKAaK He crapiie 3ThX cambix 18 MiH Jier. ®u3nkoB 3Ta 1udpa BIOIHE YIOBIETBOPHUIA, U
OHU COWJIM BOIPOC O MPEJeSIbHOM BO3pacTe 3eMJld UCUEPIIaHHBIM, HO BOT I'€0JIOTM BOCCTAJIN ITPOTUB
TaKOH TATUPOBKH CAMbIM PEIUTEIbHBIM 00pa3oM.

Jleso B TOM, 4TO reosiorusi yke HaKomuja K TOMy BpEMEHH OIPOMHOE KOJIMYECTBO dMAUPUUE-
ckux (T. €. OCHOBaHHBIX Ha HETOCPEICTBEHHOM OTIbITE) IAHHBIX O CTPOSHHUU IMOBEPXHOCTHHIX CJIOEB
TIAaHETHI U O MIPOUCXOSAINUX Ha Hell rmporieccax (Harmpumep, O ABMKEHUH TOPHBIX JIETHUKOB, BOJHOM
sposuu v T. 11.). B 1830 rony Y. Jlaitenb, ucxoas U3 TOro, 4YTo reojJOruyeckue mporecchl (Mmpexie
BCET0 OCaJKOHAKOIIJICHHUE) B IPOITLIOM JIOJKHBI OBUTH ITPOTEKATh IPUMEPHO C TOM K€ CKOPOCTHIO, UTO
Y HbIHe (MPUHIMI aKTyaJu3Ma'), moJcumTa, 9to BpeMs, HeoOXOIuMOoe /it 00pa30BaHUs OIHUX
TOJILKO JOCTYITHBIX JJIsI IPSIMOTO M3yUYeHHS OCAJOYHBIX TOJIII, TOJKHO COCTABJIATh HECKOJIBKO COT
MILINOHOB JieT. Pacuersi Jlaiiesisi OCHOBBIBAIMCH HA TUTAHTCKOM (paKTUYECKOM MaTepuasie 1 Kas3a-
JIMCh TeojioraM u Ouosioram ropasao 6osee OMM3KMMU K MCTHHE, YeM TeIbMTOJIBIECBBI 18 MIIH JieT.
OpHaxko joruka ['enpMrosbiia Ka3auach HEOPOBEPKUMON — C 3aKOHOM COXpaHEeHHUsI SHEPTUU 0CO00
HE MOCTIOPHIITh. .. [l TOro 4roOsl BO3001a1a1a TOUKA 3pEHUSI Te0JIOroOB (2 MPaBUIILHOM, KaK Terepb
M3BECTHO, OKa3aJIaCh MIMEHHO OHA), HEOOXOAMMO ObLIO HAWTU MHOMW, YeM TPaBUTAIIMOHHOE CKATHE,
UCTOYHMK 3Heprun 11 ConHia.

B 1896 rony A. bekkepesnb OTKpbUI SIBJIEHUE PAJHMOAKTUBHOCTH . Pa/ln0aKTUBHOCTh OKa3a-
JIach OJIHUM W3 THIIOB SJCPHBIX Peakliii — U3MEHEHUI B KOMOWHAIIMSIX COCTABJISIONIMX aTOMHOE
SIIPO TIPOTOHOB M HEUTPOHOB; MPH ITUX PEAKIUSIX BBIICIACTCS HEM3MEPUMO OOJTbIIIe SHEPTUM, YeM
Mpy JIIOOBIX XUMHUUYECKHX TpeBparieHusx. B 1905 rogy A. DUHIITENRH yCTAaHOBWII, YTO B SACPHBIX
PeakiusX Maccy MOXKHO pacCMaTpvBaTh KaK UPe3BbIYAHO KOHIIEHTPUPOBAHHYIO (DOpPMY IHepeuu,

¥ BBIBEJI CBOIO 3HAMEHUTYIO (hOpMyITy X SKBUBaeHTHOCTH: E = mc?, rjie ¢ — ckopocts ceeta. Bem-

anHa ¢ YpEe3BBIYAIHO BEJIMKA, & TOTOMY J1ake HeOOJIBIIIOe KOMMIECTBO MACCHI 9K6UBANEHINHO OT POM-
HOMY KOJIMYECTBY 3Hepruu: 1 r maccel = 21,5 Miipa KKaj (CTOJIbKO SHEPIUM BbIIEIUTCS, €CIIU CKEUb
2,5 muH sutpoB OensuHa). Ecnu nipeanonoxuts, yro ConHIE YepraeT SHEPruio 3a CUeT sSAEPHBIX
peakimii (Kakux MMEHHO — IOKa HEeBaXHO, SMHINTEHHOBA (popMysia crpaBeanBa Jisl HUX BCEX),
TO JUIst 0OeCTieUeHrs] ero HhIHEITHeH CBETMMOCTH HeoOXooumo pacxonoBarh 4 600 T BemecTBa B
CEeKYHLY.

MHoro i 310? HU4TOXKHO Majio: pacyeTsl MOKa3bIBAIOT, YTO MPOUCXOSILIEE ITPU STOM U3Me-
HeHue TsaroteHnsi CoJHIIa TPUBEIET K YBETMYSHUI0 BpeMeHH 000poTa 3eMJId BOKPYT CBETHIIA — T. €.
YAJMHEHUIO 36MHOIO rojia — Bcero Ha 1 cekyHay 3a 15 MuIH JieT, 4To, pasymeercsi, HeJib3sl YCTaHO-
BUTb HUKAaKUMH M3MepeHusiMuA. Takum oOpa3oM, mpoOieMa MpakKTUYeCKd HEeUCCSIKaeMOoro MCTOY-
HUKa sHeprun 111 CosHia Obula pellieHa, U Tenephb yke HUUTO He MPENsSTCTBOBAIO MPUHSTHIO Te0-
JIOTUYECKOU OLIEHKU BO3pacTa 3eMJIM — «HE MEHEe HECKOJIBKUX COT MUJLJTMOHOB JIET».

OpHaKo OTKPHITUE PAAMOAKTUBHOCTH UMEJIO U €11l OJJHO CJIEICTBUE: 3TO SIBIICHUE CaA.MO no cede
TMO3BOJIJIO CO3JaTh HOBBIA METOJ OINpeeeHHs] BO3pacTa IUIAaHEThl, HECPABHEHHO OoJiee TOYHBIMH,
yeM Bce npensiaynme. CyTh ero 3aKimodaercs B clieaylomeM. MI3BecTHo, 4yTo aToM ypaHa HecTaOu-
JIEH: OH UCITyCKAeT SHEPrHI0, TOTOKHU YaCTHI] U CO BPEMEHEM IPEBPAILAETCsl B aTOM CBUHIIA — YCTOM-
YMBOI'O JIEMEHTA, HE MOJBEPKEHHOIO AAJIbHENIIIUM MpeBparieHusM. [Ipupona storo tuna peakimi
TaKOBa, YTO CKOPOCTh SIIEPHOTO pacrnaga adco.1r0mHO NOCMOSHHA U HUKAKWe BHEIIHUE (haKTOPbI
(Temmnepatypa, 1aBJIieHUE) HA HEE HE BIMSIOT. 3HAYUT, €CIIM IKCIIEPUMEHTAIBHO OINPEAETUTh TEMIT
9TUX U3MEHEHUI 32 KOPOTKUI MPOMEKYTOK BPEMEHHU, TO €0 MOXKHO COBEPLIEHHO TOYHO IpeJcKa-
3aTh W 17151 OoJiee UTUTETbHOTO MPOMEXYTKa. Tak BOT, ObLJIO YCTAaHOBJIEHO, YTO B JIIOOOM MOPILIUM

! [TonpoGHee cM. B JIONOJIHEHUH K I1aBe 1.
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2
YpaHa (TO‘{HCC — u3omona SSU) nosoeura COCTABJIAIOIINX €0 ATOMOB IPEBPATUTCA B CBUHEL] 3d

4,5 mutpg J1eT; COOTBETCTBEHHO, Uepe3 9 Miipx JieT ypaHa octanercs 1/2 or 1/2, 1. e. 4eTBepTh, U T. A.

Cpoxk B 4,5 MJIpa JIET Ha3bIBAIOT MEPUOIOM TOJTypacraja 28y,

[TycTh MBI IMEEM TOPHYIO IOPO/LY, COIEPKAIITYI0 COeTMHEHHs ypaHa. Ecim oHa ocraercs Hepas-
ApOOJIEHHOM, TO BCE aTOMBI CBUHIIA (B KOTOPbIE TIOCTOSIHHO MPEBPAIIAIOTCS aTOMbI ypaHa) OCTAIOTCS
BHYTPH TIOPOJIbL, U B pe3yJIbTaTe ypaH Bce OoJiee «3arpsi3HsAeTcsl» CBUHIIOM. [I0CKOIIBKY, Kak MBI TIOM-
HUM, BHEIIHUE (PaKTOpbI HE BIUSIOT Ha CKOPOCTh TOrO MPOIECCa, CTETIeHb «3arpsi3HEHUs» OyaeT
3aBUCETh TOJIBKO OT 8peMeHuU, B TeUeHHWe KOTOPOro Mopofa ocraBajach MOHONMMTHOH. [locnenHee
00CTOSITEILCTBO BEChMa Ba)KHO: TAKUM CITIOCOOOM MOKHO YCTAaHABJIMBATH BpeMsi 00pa30BaHUS U38ep-
JHCEHHBIX TIOPO[l, HO HE 0CA00UHBIX — TE BCETAA pa3pylIeHbl, 1 YpaH-CBUHIIOBOE COOTHOIIEHHE B HUX
HEeoOpaTHMO HapYIIEHO MUTPALIUEl STUX JIEMEHTOB B OKPYKAIOIIYIO CPEy.

Onpenensath BO3PACT M3BEPKEHHBIX IMOPOI YPaH-CBHHIIOBHIM METOOM (BIOCJEACTBUN
TMOSIBUJIMChH KAJMH-aproOHOBBIi, pyOouuii-cTpoHIueBbIil 1 1pyrue’) Hadaau B 1907 romy v oueHb
CKOPO OOHApYXWJIM TPaHUTHI ¢ Bo3pacTtoM 1 mipxa jet. [To Mepe JaabHEHIMX MOUCKOB 3TOT «MakK-
CHMAaJIbHBIN M3BECTHBIA BO3PACT» OBICTPO YBEIMUMBAJICS, TIOKA HE JAOCTUT 3,5 MJIpJ JIET, TIOCJIe Yero,
HECMOTpsI Ha BCE YCHJIMs, TIOYTHU HE TPUpACTall; APeBHEHINNE Xe U3 U3BECTHBIX MUHEPAJTIOB ObLIH
HellaBHO HainieHbl B ABctpayiuu u Kananme — 4,2 mupn sier’. 3Haunt, 3eMiisl HUKaK HE MOJIOKE
4,2 M/ JIET; HO, MOXET OBITh, OHA eIIle CTapIlle, ¥ TIOPOJIbI C BO3PACTOM 7 WIH, CKaxeMm, 20 MIp/ JieT
MpocTo 1noka He HaiaeHbl? Cy/is 1o BceMy, HeT — M BOT royeMy. [lesio B ToM, 4To BO3pacT BCeX M3y-
YEHHBIX Ha 3TOT IMpeIMeT METeOPUTOB cocTaBisieT 4,5—4,6 MIIp[ JIeT; BO3PACT 8cex TOPHBIX MOPO/,
COOpaHHBIX B JEBITU paiioHax JIyHbl aMepUKaHCKMMU SKCHEAUIUSMU «ATO/UIOH» U COBETCKIMU
ABTOMATUYECKUMHM CTaHIMAME «JIyHa», Takke Bapbupyet oT 4 10 4,5 muipg sieT. Bee 310 cBUaeTeNb-
CTBYET O TOM, 4TO 1udpa «4,6 MIIpA JeT» BEPHO OTPaXaeT peasibHbII BO3PACT HE TOJIBKO 3eMJIU, HO
1 Bceil COTHEUHOH CUCTEMBI.

Wrak, (pr3uky npenogHec Iy reooraM MoMcTUHE HAPCKHUA MOAAPOK: CTAJI0 BO3ZMOKHBIM JIOCTa-
TOYHO TOYHO OINPEJEUTh BpeMsl CYIIECTBOBAHUSI 3eMJIM U MPOTSHKEHHOCTH Pa3IMYHBIX TEPUOIOB
ee uctopuu (majeo3os, Me3030s U T. [1.). Kak ke otHecnuch k aTomy reosioru? CrokoiHO, eciv He
CKa3aTh — PAaBHOAYIITHO: JEJIO B TOM, YTO K COOCTBEHHO Ire0JIOTMYEeCKUM MPpodIeMaM BCe 3TO, Kak HU
CTPaHHO, UMEET BEChMa KOCBEHHOE OTHOIIECHHE.

DuU3MKY MBICTIAT B KATETOPUSIX AOCOMONMHO20 8PeMeHU : ISl HUX CYIIeCTBEHHO, KOT/1a UMEHHO
MIPOM3OIILTIO HEKOE COOBITHE, a ITIaBHAsI MPOOIeMa, KOTOPYIO OHH IPH STOM PEIIAoT — 3TO Mpodiema
4yacoB (Belb paclaJalolfiicsl ypaH — 3TO, MO CYTH Jeja, MeCOYHbIe Yachl XUTPOW KOHCTPYKIIMM).
OnHako COBEPIIIEHHO OYEBUIHO, YTO BpEeMsl CYIIECTBYET BHE 3aBUCMMOCTH OT TOTO, €CTh JIU Y Hac
npuOOpHI I ero u3MepeHus. Bo MHOXeCTBe CilydaeB [Uisl HAC CYIIECTBEHHA JIMIIb OYePEJHOCTD
COOBITHI («3TO MPOM3OIILIO MOCIE. .., HO JIO...»), TOra Kak CTPOrMe MX AaTMPOBKM Kylda MeHee
Ba)KHBI; PACCKA3bIBAsI O HEKOM MPOUCILIECTBHUHU, YaCTO TOBOPSAT HE «B 15 4acoB», a «mocie odenar;
He «20 MapTa», a «KaK TOJIBKO COIIIeNI CHeT»; He «B 1939 romy», a «1iepe/l BOMHOW» — U B 9TOM eCTh
JOCTaTOYHO TIyOOKM# cMbIci. JlioGasi mocaenoBaTeIbHOCTh COOBITUI Yke cama 1o ceOe SBIIsieTCs
BpPEMEHEM — OMHOCUMEAbHbIM 8pemerem. Tak BOT, reosiory Beeraa padoTaar B MUpPE STOTO CaMoro
OTHOCUTEILHOTO BpeMeHU. TOYHOCTh, C KOTOPOW MBI MOKEM OIPEETUTh TOJOKEHUE HEKOTO COObI-
THS Ha I1IKaJle OTHOCUTEIBHOTO BPEMEHH, MPSIMO 3aBHUCHT OT €€ IPOOHOCTH (T. €. YHCIIa COCTABIISIO-
IMX KTy COOBITHI) U TIOMHOTHI (COOBITHSI IOJKHBI PaclpeesisiThCs M0 MKaie Oojiee Wi MeHee
PaBHOMEPHO, HE OCTaBJISAS «ITyCTOT» ). [109TOMY reosoru BUIEeIH CBOIO 3a/1a4y He B IOMCKE «4acOB»,
a B TOM, YTOOBI COBEPIIIEHCTBOBATh B YKA3aHHBIX HAMPABJIEHUSIX IIKATy OTHOCHTEBHOTO BPEMEHU —
NANeOHMON0UMECKYHO Aemonucy (3TO He MeTadopa, a TEPMUH).

2 "
CaMbIM TOUHBIM IIPOJOJIKAET OCTABAThCS yPAH-CBHHIIOBBINA METO/ — KOTZIa COOTHOIICHNE STHX JIEMEHTOB OIPEAENAoT B 3epHaX
MHHepaia HHPKOH.

3 Hepasusis (B 2000 romy, onTh ke B ABCTpaJINK) HAXOAKA MUHEPAJIOB C BO3pacToM 4,4 MIIpH JIET HyKJaeTcsl B MOATBEPKIEHUH.
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Ectp 1Ba pyHAaMeHTaIbHBIX TPUHIMNA ((DAKTUIECKH 3TO AKCUOMBI), KOTOPHIMHU TOJIB3YIOTCS
reosiory pu u3yvyeHnu uctropu. [eppoiii — npuHun CTeHo, Wi 3aKOH HANJIACTOBAHUS : €CITU
OZIVH CJIOH (TJIACT) TOPHBIX MOPO JIEKUT HA APYTOM, TO BEPXHHIA CIIOW 00pa3oBajics Mo3/iHee, YeM
HWKHUM. Bropoii — npunanun I'ekcin, i 3akoH payHucTHYecKHUX H (PJIOPHCTHYECKHUX aCCO-
IMALMI: CJIOU, COZIEpXKallie UCKOIIAeMBbIE OCTATKU OAHUX U TEX K€ BUJIOB HCUBOMHBIX N PACTEHU,
00pa30BaJMCh B OMHO ¥ TO ke BpeMsl. [1epBblii MPUHIMIT O3BOJISIET YCTAHOBUTH XPOHOJIOTHMUECKHIA
MOPSIIOK 0Opa30BaHUsI TOPHBIX MOPOJ B OTHOM MeCTe, BTOPO — CHHXPOHU3UPOBATh MEXy COOOM
IJIaCThI, 3aJIerallye B pa3HbIx MecTax (puc. 1, a).

Dpoams

Casur

0)

Puc. 1. CocraBrnenue cBOHOM cTpaTturpadrueckoit mKkasbl Ha nsatu(1-5) pa3pesax — a; oOpa-
30BaHMeE 3aMTPOKMHYTOTO 3aJIeTaHusl (JIMHUSA, CKJIA/IKA M 9PO3UsT «HOPMAJIbHOM» MONIOBUHKM) — O (110
®denrtoH, 1997)

[TpuHIMTIBI 3TH, Ka3aJI0Ch ObI, IPE/IIBHO MPOCTHI, OTHAKO IPH UX MPAKTUIECKOM IPUMEHEHUH
HAC MofICTeperaeT 1eJIblii psiji JIOBYIIeK. Tak, UCX0AHas [OCIeA0BATEIbHOCTD CJIOEB B PE3YJIbTATe /eK-
MOHUYeCKUX NBVKEHWH 3a4acTyl0 CMUHAETCsl B OoJiee WM MEeHee TOPH30HTAIbHbIE CKIaaKu. Ecim
B JJaJIbHEWIIIeM BbIIIeJeKallas MOJIOBUHKA CKJIAJKU (C «IPaBUIIbHOM» MOCIEA0BATEIbHOCTBIO) OKa-
JKETCsI TIOJIHOCTBIO YHUUTOKEHHOU 3PO3Kel, TO YCTAaHOBUTb, UTO B HAIllEM paclopsKEHUH OCTAIOCh
JIMIIb UCKaXEHHOE, 3alPOKUHYTOe 3ajieranme cjioes, Oyner BechMa Herpocto (puc. 1, 6). Eme
O0ubIvie MPOOIEMbl BO3HUKAIOT C 3aKOHOM (DayHHCTUYEeCKUX accormarmii. CHHXpOHHBIE, HO TIPO-
CTPAHCTBEHHO ylaJieHHble (payHbl Bceraa OyIyT OTIMYaThCs APYT OT JPYra; B YaCTHOCTH, OHHU OyIyT
MMETb B CBOEM COCTaBE PA3HYIO JIOJIO peauknios, yHacaeJOBaHHbIX OT MpeaiecTByonmx amox. [pen-
CTaBbTe-Ka cebe, YTO BaM IPEJIOKEHO «BCJIEIYI0» COMOCTABUTh BHIOOPKH M3 COBPEMEHHBIX (payH
maexonumarowsux EBporibl 1 ABCTpasiny (CO BCEMHU €€ CYMUAmMbIMU U 0OOHONPOXOOHbIMU ). MHOTO 1
y Bac OyleT OCHOBaHUY /IS 3aKJII0UeHHs 00 UX CMHXpOHHOCTU? CBe/ieHne MHOKECTBA PerOHAITb-
HBIX TIOCTIeIOBaTeIbHOCTEH (hayH U (iop B eAMHYIO TIOOATBHYIO KTy — OJJHA M3 OCHOBHBIX 33124
CIIELUAJILHOTO pa3fielia reosortuu, cmpamuepadgbuu (0T JATUHCKOTO Stratum — cJIoi).

TpynHOCTH, BO3HUKAIOIIME HA 9TOM ITyTH, BEJIMKU, HO BIOJIHE Nipeofonumsl. [locnenosarenb-
Hoe npuMeHeHue npuHIUnoB CteHo u ['ekciu (IUTI0C HAKOIIEHWE OTPOMHOT0 SMITMPUYECKOTO MaTe-
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puaia) MO3BOJIWIIO reosioram yxe B caMoMm Hauvasle XIX Beka pas3ienuTs Bce OTIOXKEHHWSA Ha mep-
BUYHbIE, BTOPHYHbIE, TPETHYHbIE U YeTBEePTUUYHbIE; 3TO JICJICHNE MOJTHOCTBI0O COOTBETCTBYET
COBPEMEHHOMY [IEJIEHMIO OCAJOUHBIX TOJII HAa MaJIe030MCKHe, Me3030MCKIe 1 KallHO30lCKHe
(oO6benuHsIONMe ABa MOCcIeAHUX noapasaenenus). A k 30-m roqgam XIX Beka B cocTaBe STHX OTJIO-
JKeHUW OBbUIM BBIIEJICHBI W MOYTH BCE MPUHSATHIE HBIHE CUCTEMBI (HOpCKasi, MeJioBasi, KaMeHHO-
YroJIbHAasi ¥ T1p.); TIOCTE/IHsIS U3 HUX — MepMcKasi — Oblia BbigeneHa P. Mypurconom B 1841 rony.
Tak Obl1a co3aHa BceoObEeMITIONIAsT MIKaja OTHOCUTEIBHOTO BPEMEHH — reOXpOoHOJ0rnye-
CKasl MKAaJa, K KOTOPoi MOXeT ObITh OMHO3HAYHO «ITPUBsI3aHa» JI00ast coieprkaiias ucKornaeMble
ocagouHas nopopa. [llkana sTa okazanach CTO/b COBEpIIEHHOM, YTO XX BEK HE BHEC B HEE CKOJIb-
HUOYb CYIIECTBEHHBIX KOPPEKTHUB, 32 CKJIOUEHUEM YMCTO (POPMaIbBHOTO U3MEHEHHUsI paHra HeKo-
TOPBIX ee nofapasaeaeHuit (B S0-e roapl eqUHbIA TPETUIHBIN TIeprof] ObLT pa3/esieH Ha J1Ba — Majeo-
T€HOBBII M HEOT'€HOBBIH, & OPIOBUK, CAMTABIIMICS YaCThIO CHITYPa, IMOTYUYUJ PAHT CAMOCTOSITESTHBHOTO
neprioa),* v b CHAOAMII ee Tojipa3aesieHus1 a0COMOTHBIMU JaTipoBKaMu. OCHOBHas mpooiema,
KOTOPYIO C TOH MOPHI MPUIIIOCh PeliaTh TeoIoraM, — 3T0 CO3/JaHMe TaKOH ke MIKAJIbI Uil Hanbosee
JPEBHUX MOPOJI, KOTOPBIE CUMTAUCH «HEMBIMI», T. €. JIUIIIEHHBIMU CKOJIb-HUOYb CIIOKHBIX (M, COOT-
BETCTBEHHO, IMArHOCTUYHBIX ) UICKOMIAEMBIX OCTATKOB (CM. pHC. 2, a TaKKe TAOJIMIIbl B KOHIIE KHUTH).
CamMbIMM KPYIHBIMH TIOAPA3/ICICHUSIMA TE€OXPOHOJIOTMYECKON IIKAJbl SIBJISIOTCS JOHBI.
Xopollo U3BECTHhIE BaM MaJe030i, Me30301 U KallHO30H — 3TO 3PbI, HA KOTOPBIE MOApA3/Iesi-
ercsl MOoCJeJHUN U3 90H06 — (paHepo30il (OT rpeyeckux ciaoB phanerds — BUIMMBIN, SIBHBIUA U ZO&
— JKU3Hb), HavyaBmmics 0,54 Mipa et Hazaa. DoHbI, TpeaiecTByomue (aHepo3o0, — MPOTEePOo-
30ii (0,54-2,5 mupn siet) u apxei (2,5—4,6 MiIpH JIeT) — 4acTo 0ObEVHSIOT IT0]] HA3BaHUEM KPHII-
TO3011 (0T rpedecKoro kryptos — CKpbITHIN), WM JOKeMOPHUil (keMOpUil — camblil TIEPBBIi TepUoz
(banepozos). PyHIaMEHTAIBHOE pa3/ieieHUE Fe0X POHOJIOTMUYECKON 1IKaJIbl HA (DAHEPO30i U IOKEM-
Opuii OCHOBAHO HAa HAJIMYMY WM OTCYTCTBUU B COOTBETCTBYIOIIUX OCAJI0YHBIX TIOPOAAX MCKOMAEMBIX
OCTaTKOB OPraHU3MOB, IMEBIIIMX TBEpAbIN ckeneT. [lepBast MOOBUHA apxesi, KaTapxeil — BpeMms, 13
KOTOPOT'0 OCaJI0UHbIE MOPO/Ibl HE M3BECTHBI 110 IIPUYMHE OTCYTCTBUS Toraa runpocgepsl. [locieanuii
OTPE30K JIOKeMOpHsi, BeH/1 — BpeMsI MOSIBJICHUsI OECCKEIETHBIX MHOTOKJIETOYHBIX KUBOTHBIX.

* AMepHKaHCKHe NaJIcOHTONON! MPE/TIOUATAIOT AC/HTh KAMEHHOYTOMbHBII IIEPHOM, HITA KAPOOH, Ha Ba — MHCCHCHIITN (COOT-
BETCTBYIOIINI €BPONEHCKOMY paHHEMY KapOOHY) ¥ HeHCHJIbBAHMMN (CPEJHUI U BEPXHUI KapOOH), YTO OTPaXaeT HEeMOJHYIO afieK-
BaTHOCTb COOBITHIA HA Pa3HBIX KOHTHHEHTAX.
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Bpems, baHepoaoH
mMnpa net

N

e

Opa Mepuog

HeTBepTuiHbIA, Q
(aHTpONOreH)

=
&
[e}
(=%
KaitHozol, KZ
g : HeoreH, N

- —67

Maneorex, P
Men, K
Mesosoi, MZ HOopa, J

Tpwac, T

- 248

MpoTeposon

Mepme, P
Kapton, C
I HesoH, D

MNaneosol, PZ
Cunyp, S

DokembBpui

Opgoeuk, O

Apxei

Kembpuit, €

KaTapxei

Puc. 2. T'eoxpoHonornyeckas mkasna. st Toro 4To0bl 3aOMHHTH MOCIIEN0OBATEIBHOCTD TIEPHU-
OJIOB, COCTABJIAIOMUX (haHEpO30W (KeMOpHUi, OPIOBHK, CUITYpP, A€BOH, KapOOH, IIepMb, TpHUac, 1pa,
MeJl, TaJIeoreH, HEOreH, AaHTPOIOreH), CTYAEHTbI UCIIOKOH BEKOB MOJIb3YI0OTCSI MHEMOHUYECKOH (ppa-
300 He BIIOJIHE NIeJarOrMYHOro CBOMCTBA: «Kakaplil OTIE/IbHBINA CTYIEHT JA0JIKEH KYNUTh MON-JIUTPA.
To1, FOpuk, Man — nogoxau HEMHOTO, a TO. ..»

C KaxJ0i U3 eJUHUL], COCTABJISIOIIMX CYLIECTBYIOILYIO 10C.1€006aMeEAbHOCHb 0CA0OUHBIX
nOpo0, MOXHO OJHO3HAYHO COOTHECTH OIPEAEIIEHHOE IOAPA3JEJICHUE 6PeMEHHOI WKaAbl — 1
Ha000POT; TaK, BCE OTIIOKEHH 1, 00pa30BaBIIMECs Ha 3eMIle Ha IIPOTSKEHUH I0PCKOTO Ieproza, 0opa-
3yI0T IOPCKYIO CUCTEMY, WY TIPocTo Iopy. CreTeMbl 0ObeAMHSIOTCS B IPYIIIBI (I0opa BXOAUT B COCTAB
Me303051) U JeATCA Ha OTAeJdbl (HUXKHAA, CPEIHAS U BEPXHsA 10pa), APYChl (BEpXHsS I0pa — Ha
KeJUoBel, okcopl, KUMEpUIX U TUTOH), a faiee Ha 30HbI (Cardioceras cordatum). Bpemennvim
SKBUBAJIEHTOM I'PYIIIbI SBJIAETCA IPa, OTIENa — IM0XA, spyca — BeK, 30Hbl — BpeMs (puc. 3).

HasBanus noapasnenieHnil reoXpoHOJOrMYeCKO! MIKaJIbl IPOUCXOAT OT Ha3BaHUI MECT, Ie
OB BIIEPBBIE OMMCAHBI «3TAJOHHbIE» 151 TOTO WJIM MHOTO BPEMEHH 0CaJOUHbIE IOPO/IBI (TIEPMCKHUH
1IepHro[, OKC(OPICKUIA BEK); UCKIIOUEHUE COCTABIISIET HU3ILAsA €AMHHLIA IIKaJIbl, BCErJa Ha3blBaeMast
110 PYKOBOJASAIIEMY HCKOIIAeMOMY , XapaKTEpPHOMY Ul TOI'O MOMEHTa I'e0JIOrMYecKOil UCTOPUN
(Bpems Cardioceras cordatum). Hannpumep, NepMCKUii IEpUoL CIeAyeT ONpeeUTh Kak Bpems, Korjaa
Ha 3emiie 00pa30BBIBATIMCH TOPHBIE MOPOIBI TAKOTO K€ TUIA, YTO HbIHE BHIXOISAT HA TIOBEPXHOCTh
B OKPECTHOCTSIX ypajibckoro ropoza Ilepms. Mimest neo ¢ reoXpoHONIOrn4ecKoi MKaoi, HeoOXo-
JAUMO Bcer/a MOMHUTb, YTO MEPBUYEH 3/1€Ch OIPE/ICJICHHBII TUII T€0JIOTUYECKUX TeJ, a BpeMs Ipo-
M3BOJIHO, BTOPUYHO. (TOT ke camblil IPUHIMIT UCHIONB3YETCs ¥ B ApPXEOJIOTHHU: ME30JIUT M OPOH30BHIN
BEK — UCTOPUYECKUE NIEPUObl, BPEMs, KOrJa JIOAU AENalIN OpyIus U YKpalleHUsl ONpe/iesIeHHOTO
THma.) VIMEeHHO 10 3TOH MpUYKMHE TeOXPOHOIOTHSI CHOKOMHO 00X0auiIack M 0e3 JaTUPOBOK ee IMOf-
pasieneHuii B MUJIMOHAX JIET, CTABIIMX PUBBIYHBIMU JIUIIb B OC/IEJHUE TPU-YETHIPE IECATUIETHS.
Boo61ie posk aGCOMOTHBIX IATUPOBOK (paduou3omontsvix 0amuposok) OYeHb BEJIUKa /sl CTPaTu-
rpaum JOKeMOPUICKMX TOJII, T7ie OTCYTCTBYIOT JOCTAaTOYHO CJIOXKHBIE MCKOTAeMBbIE; paJHoyr.ie-
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POJHBINA METO/1° MUPOKO MPUMEHSIETCs IS IATUPOBKH HOBEUIIIMX OTJIOKEHUH, BO3PACTOM MeHee
40 ThIC. 1eT. B ocTanbHOM ke 9TH METO/Ib UTPAIOT B CTpaTurpaduu cyryoo NoqdMHeHHYIO pOib, U MbI
B JIaJIbHElITIeM OyJieM B OCHOBHOM 000O3Ha4aTh BpeMsl B TepMUHAX He aOCOTIOTHOM, 8 OTHOCHUTEJTbHOM

IIKaJIbI.

Mezo30# Meszo3zoickas
(rpynna) apa
Opa Hpckuia
{cucTema) nepvopn
BepxHas opa MNozpHetopckan
(otoen) anoxa
Oxcdopn, OkcopacKutit
{Apyc) BeK
3oHa Bpems
«Cardioceras «Cardioceras
cordatums= cordatum»

Puc. 3. CoorBercTBUE cTpaTurpaprueckrx U BpeMEHHBIX MMOJpa3/ieIeHui

OpHaxapl akageMuky A. JI. SHIIWHY 3a1a11 BOIPOC: B YeM COCTOUT pa3HUIIA MEXTy a0co-
JIIOTHOM Y OTHOCHUTEJIBHOU TeoxpoHosiorusimu? ToT, cormacHo mpepaHuio, oTBeTl: «[1aBHas pas-
HUIIA B TOM, YTO OTHOCHTEJIbHAsSI TEOXPOHOJIOTHSI TOYHA, a a0CONIOTHASL — HET». PaJinon30TONHbIe
METO/Ibl JAIOT HaM JIATUPOBKY C TOYHOCTBIO 10 1-2 %, KOoTOpasi, Ha MEPBbIN B3I, KAKETCsl BIIOJTHE
npuemsieMord. Ho Ha oTpe3kax BpeMeHU B COTHU MUJUTMOHOB JIeT (KOTOPBHIME OMepUPYET Ieoorusl)
9Ta MOTPEIIHOCTh U3MEPEHUsT TOXe OydeT MCUUCISTHCS MWIIHOHaMU JieT. [1ycTh MBI onpenenvim
aOCOJIOTHBIA BO3PACT HEKOW OCAI0UHOM TOJIIM Kak 154 +2 MIIH JieT; B TeUeHHe ITUX JBYX MUJI-
JIMOHOB JIET MOTJIM HAKOIUTBLCS MHO2Ue COmHU mempod (WA Jaxke KWIOMeTpsl) ocankos. [lae-
OHTOJIOTH € CIOCOOHBI PACMO3HATh B 3TOH TOJIIE OAHOOOPA3HBIX MOPOJ CJIOKM TOJIIUHOM BCETO B
HeCKO0.1bK0 Mempoa, PyKOBOJICTBYSICh I3BECTHBIM UM «aJJPeCOM»: BEpXHsIS I0pa, OKCPOPACKHUIA SIPYC,

5 PauoyIIepoHbliA METOJ NI03BOMISET JATUPOBATH APEBECHHY M e NPOM3BOMHBIE (HAIIPUMEp, APEBECHBII YIOlb); OH OCHOBAH

14
Ha COIEPXaHWH B YIJIEpojie JPEBECHHBI HECTAOMIBHOTO M3otorna  C. DTOT W30TOI BO3HMKAET B BEPXHMX CJIOSIX arMocepbl IpH
BO3IEHCTBIM KOCMUYECKOrO M3yYeHHsI HAa aTOM OOBIYHOTO a30Ta (**N), a 3atem B Buge CO, accuMuMpyetcsl pacteHusMu. Jomst e

B )KUBOM pacTeHUU cTabusIbHA (I/I paBHa 1oJie 14C B aTMOCCbepHOM yriekuciom 1"3,36), a nocie rudenu pacTeHuA HaYMHAET 3aKOHOMEPHO
YMEHbBILIATbCA.

13



K. 10. EcpkoB. «YauBuTeIbHAS IaJICOHTOIOTHS»

3oHa Cardioceras cordatum (MO0 TOJBKO B 9TO «MIHOBEHHE» TEOJIOTMYECKON UCTOPUM KU Ha 3emiie
rojloBoHoruil Mojuntock Cardioceras cordatum). OnpeaeanTb CTOlIb HUYTOXKHBIA OTPE30K BPEMEHU
METOIaMH aOCOMOMHBIX TATUPOBOK HEJb3sl HU B KAKOM MPUOIKEHUH.

31ech OnATh HaNpalIuMBaeTcsl CpaBHEHHEe ¢ apxeosorueit. [Ipeanonoxum, Mel OOHAPYKHIH
JPEBHEETUIETCKUI capKodar. MOXHO OTKOJYMHYTh OT HETrO IIENKY U YCTAaHOBUTb, UTO JIEPEBO, U3
KOTOPOTO OH OBUT U3roTOBJIEH, cpyoreHo 4 500 £300 et Hazaa. ApXeoJIor ke MOTJISAAUT Ha OPHAMEHT
capkodpara u 0e3 konedanmii ckaxet: «Cpemnee napctBo, XIII quHAcTHS. .. KOHEIl, HO HE CaMblil».
Hy u kakast u3 7aTMpOBOK, Ha Balll B3IUIs1, Oosee coaepkaTenbHa?
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JlonmosiHeHue K rjase 1
Heckoabko ca0B 0 MeT01010ruu HAyKu. IIpuHmmn
aKTyaJau3Ma, «opursa Okkama» M npe3yMIIuu.
IIpoBepka Teopun: Bepudukanun u dgajabcuuKkanun

IIpunmun aktyagm3ma (3ToT TepMuH Obl1 BBeeH B 1830 rony Y. Jlailenem): mpu JiroObIx
PEKOHCTPYKIMSAX COOBITHI MPOIUIOr0 Mbl UCXOIMM M3 TOTO, YTO B T€ BpeMEHa JOJKHBI ObUIH JIeHi-
CTBOBATb TaKHUe K€ 3aKOHbI PUPOJIBI, UTO U HbIHE. «HacTosiiee ecTh K04 K POILIOMY» — Tak op-
MynupoBaj npuHimi cam Jlaiens. Ilycts, K npumepy, B JOKEMOpPUM CYIIECTBOBAIM SKOCHCTEMBI,
KOTOPbIM HET CErOJIHs aHAJIOTOB, HO KAMEHb-TO, HAJI0 [yMaTh, ¥ TOT/AA MaJjaJl Ha 3eMJIIO C YCKOPEHUEM

9,8 m/c?, Boza 3aMep3alia mpu HyJ1e rpaaycos Llenbcus, Monekysa Xxopoduiiia CIpaBHO MorJonaia
K6aHmul céema. .. A, COOCTBEHHO roBopsi, mouemy? Borpoc 3ToT BoBce He Tak YK MpOCT.

HermocpeacTBeHHO B TpoIuioe 3arssHyTh HEBO3MOKHO, MalllMHA BPEMEHU — 3TO HeCOBITOUHASI
MeuTa 4esoBeuecTBa. JIoOble HAIM CYKAEHUS O MPOILJIOM €CTh JIMIIb OoJiee MM MEHee BEeposiT-
HbIE MTPEATOIOKEH! S, OCHOBaHHbIE Ha urmepnpemayuu (HakToB M COOBITUI COBPEMEHHOCTH. /JuHo-
3aepul (CTONL OMIOOUBIIMECS MPOKOH ImyOnuke nocie «[lapka opckoro neproaa») — 310, BooOIIe-
TO TOBOpsI, JIWIIIb KYCKU TECUaHUKA, HAIIOMUHAIOIIUE CBOel (pOpMON KOCTU COBPEMEHHBIX penmiu-
JULE; BCE OCTAIbHOE — YUCThIe JoMbICIbL. [ToHATHO, uTO 1IeHa ToMmbiciaam pexuccepa C. Crmnbepra
1 akagemuka ot najseoHrosnoruu JI. I1. TarapuHOBa HECKOJIBKO pa3Hasi, OMHAKO SKCIIEPUMEHTAIBHO
MIPOBEPUTH HEJIb3s1 HU MIepBbIe, HU BTOPBIE — HU CEroHsl, HA B OymyiieM. [loaToMy BHavYasie Ham crie-
AyeT peluTh i ceOsl MPUHIMITUAIBHBINA BOIIPOC: HO3HA8AeMO au npouinoe 800oue? Tlpu sTom
HEOoOXOIMMO TMPU3HATh, YTO HA J102U%eCKOM YPOBHE MpoliemMa HepaspenmMma, T. €. 3TO BOIpPoC He
pasyma, a Bephl.

Ecnm otBeT OyneT «HeT», TO Mbl MOKEM JIaJIbIIle TI0 COOCTBEHHOMY YCMOTPEHHIO HACESITh IPO-
IO aTJIaHTaMH U JIEMYpPUHLIAMH, Pa3yMHBIMH CIIPYTaMH M KPbUIATHIMUA OTHEBIIAIIMU JPAKO-
HaMH, a MOXeM, Ha000pOT, OTPULIATH CYIIIECTBOBAHUE BCETO, UTO HE YIIOMSIHYTO — YEPHBIM 110 OeJIoMy
— B Berxom 3asere. [loxanyiicra. Mbl Tenepp HaxoguMcs B cpepe MUQOIOTUU, MOKHO HU B YEM
ceOe He 0TKa3biBaTh. OTIPABUBIIKUCH MO 3TOMY ITyTH, Mbl C HEM30€KHOCTBIO JOJKHBI IIPUITH K OTPH-
LIaHUIO cylecTBoBaHusl Xeorica, MBana I'po3Horo, a To 1 ToBapuia CTajuHa — 4eM OHU B 3TOM
CMBICJIE JTydIlle AMHO3aBPOB?

Ecnu 5xe Mbl priMeM, 4TO MPOILIOe MPUHIIUITAAIBHO TIO3HABAEMO (a MoaBJIsIoNIee OOIBITHH-
CTBO JIOJIEH pemialoT 1si cedst STOT BOIPOC UMEHHO TaK ), M OCTAaHEMCsI ITPY STOM Ha MO3ULUSIX Payuo-
HANBbHO20 MbliaeHus (T. e. OyIeM MoJIaraTbCs He Ha «OTKPOBEHUS CBHBIIIIE», 2 HA CBOU COOCTBEHHbBIC
HaOMIOeHU T 1 YMO3AKJTIOUEHUsT), TO YIIOMSIHY THIH BBIIIIE KYCOK MECYaHUKA HEMEJIEHHO MPEBPATUTCS
B OeIpeHHYI0 KOCTb muparosaspa. CTpyKTypa ee MOBEPXHOCTH TO3BOJIMT HAM CIeNIaTh BBHIBOIBI O
MeCTaX MPUKPETUICHUS MBIIIIIT ¥, COOTBETCTBEHHO, O TUTIE TTOXOJKH, CKOPOCTH TIepE/IBUKEHHS U BO3-
MOYHBIX CITOCOOAX OXOTHI; BHYTPEHHSSI CTPYKTYypa KOCTH — O XapaKTepe KPOBOCHAOKEHHUS U, COOT-
BETCTBEHHO, O BO3MOXKHOM TETIJIOKPOBHOCTH 3TUX CyIIecTB. VIckomnaemast IpeBecrHa C TOIUYHBIMU
KOJIBIIAMU TIO3BOJIUT 3aKJIIOYHMTh, YTO KJIMMAT B 9TOM MeCTe Toraa ObUT CE30HHBIM, a MCKOIaeMbIit
KOPaJUIOBBIN prch — UTO TeMIlepaTypa OKpykaioliei ero Mopckoi Boas! ipebiiaia 20 °C. Bee atu
BBIBO/IbI Oy/IyT OCHOBAHBI Ha AHAN02USIX — HA TOM, KaK BEAyT ceOs1 KOCTH MO3BOHOYHBIX, IPEBECHHA
1 KopayiyioBble pudbl B HalM JHU. Ho BITpaBe i MbI UCXOMUTh U3 TaKOU mpeanocsuiku? He Tombko
BITpaBe — Mbl 00s13aHBI TIOCTYIAaTh UMEHHO TaK, M BOT ITOYEMY.

MB!I yke OroBopuiu, 4To JEUCTBYEM B C(hepe pallMOHAILHOTO MbIILIeH!s1. PalinoHanbHbIi THUIT
MBIITUICHUS — OTHIOAb HEe €TUHCTBEHHO BO3MOXKHBII; OBIBACT MBIIIICHUE XY/I0KECTBEHHOE, MUCTUYE-
CKOE, peIUro3Hoe U T. 1. Haj1o OTY4eTIMBO 0CO3HABATH, UTO HY OTHO U3 HUX HE «XyXKe» U HE «JTydIle»
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OCTaJIbHBIX — OHHU TPOCTO pa3Hble U UMEIOT CBOM COOCTBEHHBIE «CBOIBI 3aKOHOB». MBI BOJIBHBI B
BBIOOpE muna MbIIUICHUs] — HO, pa3 BBIOpaB, 00si3aHbl Oy/ieM B AaJIbHEWIIIEM MMOAYUHSITHCS Onpejie-
JIEHHBIM TIPaBUJIaM.

OpunM 13 (pyHAAMEHTAJIBHBIX MPUHIMIIOB PAlMOHAJIBHOTO MBIIUICHUsI SIBJIsIETCS «OpHTBa
Oxkkama» — 1o UMEHH CPeIHeBEKOBOro aHrMickoro ¢puocoda Y. Okkama, KOTOpbiid (pOpMYJIMpO-
BaJI ero Tak: «He yMHOXaii CyIHOCTeH cBepX HeOOXOMUMOro». [IpuMeHnTeNbHO K TpaBujIaM Hayy-
HOT'O MCCJIIOBAHUS 9TO O3HAYAET Cliefylolee: BhIOMpasi OHY M3 HECKOIBKUX TMIIOTe3, OOBSICHSIO-
IIMX HEKOE SIBJICHUE, Ha[l0 HAYMHATh C CAMOM ITPOCTOM U3 HUX, U TOJIBKO YOSTUBIIKCH B TOM, YTO OHA
«He padoTaeT», MepexXoquTh K Ooee CI0KHOM, TOBTOPSISl 3Ty MPOLIEAYpPY A0 TeX Mop, MoKa He OyaeT
HalIeHO MPOCTeHiee YIOBIETBOPUTEILHOE 0ObSICHEHHE.

[TpuBenem Takoii npumep. Ha trxookeanckom octpose [lacxu MMeEIOTCS UKJIONMUYECKUE CTa-
TYH, KOTOpbIE, Ka3aJIOCh Obl, HE MOIJIA ObITh BO3ABUTHYTHI IPUMUTUBHBIM IIJIEMEHEM, HACEIISIONIIM
OCTPOB B HaIllM HU. MOeM JIM Mbl BBICKA3aTh TUTIOTE3Y, YTO CTATYH 3TH MOCTABJIEHBI PUILIETbIIAMA
¢ npyroit ranets? Koneuno, Moxem. OiHaKo, HAXOAsICh B paMKax PallMOHAJIBHOTO MOAXO/A, MBI
BIIpaBe MPUHSATH MOAOOHOE OObsCHEHNE JIMIIb ROC.Ae MO020, Kak OyIyT UcUepraHbl Bce Oonee mpo-
CTBIE — «3eMHbIe» — TUNOTe3bl. Typ Xelepaa, caeaBIIMi YCHEIHYIO MOMBITKY YCTAHOBUTh MACXH-
AHCKYIO CTaTyIO C TIOMOIIBIO JIMIIb TeX CPEACTB, YTO €CTh B HAIlIM JHU B PACHOPSKEHUN TAMOIITHUX
a0OpHUTeHOB, EWCTBOBAJ CTPOrO B paMKax «OpuTBbl OKKaMa», XOTS HaBEpHSIKA HE 3aJyMbIBAJICS
Hag tuM. [locneaHee BecbMa CyIIECTBEHHO: JIEJI0 B TOM, YTO MPUHLUM «OpUTBBl OKKama» ¥ BIIO-
CJEJCTBUY Pa3BUBIIMIACS U3 HETO NMPUHLIUI NApCUMOHUY IS JIOOOTO y4eHOro (1o KpaiHed Mepe,
B chepe eCTECTBEHHBIX HayK) HACTONBKO (hyHIAMEHTATbHbI, YTO OOBIYHO MX MPOCTO HE 3aMeYaloT —
KaK Mbl HE 3aMeYaeM BO3/yXa, KOTOPbIM JIBIIIIMM.

Bo3sBparasich k METoaM peKOHCTPYKIIMM KAPTUH JAJIEKOTO MPOILIOro, OTMETHUM, YTO C 3TOH
TOYKH 3pEHUs] AKTYaJU3M (CTPEMJICHHE B UCTOPUIECKUX PEKOHCTPYKIIUAX OTTAJIKUBATHCS OT COBpe-
MEHHBIX aHAJIOTOB) COBEPIIEHHO KoppekTeH. CyIleCTBOBAHUE K€ B ITPOIILIOM ITPUHITUITHATIEHO UHBIX,
YeM HbIHE JISHCTBYIOIIHE, 3aKOHOB IIPUPOABI OyZIET TOM CaMOi «M30BITOUHOM CYIITHOCTBIO», KOTOPYIO 1
orcekaeT «OopuTBa Okkama». COOCTBEHHO roBOPs, IPOILIOE BOOOITIE TIO3HABAEMO POBHO HACTOJIBKO,
HACKOJIbKO TOYHBIE aHAJIOTUU OBbLIBIM CHTYallMsIM CYIIECTBYIOT B COBpeMeHHOCTU. OIIHAKO B CIey-
IOIIMX IJIaBaX Mbl PETYJISIPHO Oy/IeM CTAIKMBATHCS M C TAKUMH COBOKYMHOCTSIMH (PaKTOB, IS OOB-
SICHEHUS1 KOTOPBIX HaM MPHUIETCS MPEAINoNarath, 4To B IPUPOAE CYIIECTBOBAIM U CUTYallUH, HbIHE
COBEPIIIEHHO HEMBICTIMMBIE, KAK-TO: SKOCUCTEMBI, HE UMEBIILIHE B CBOEM COCTaBe XUITHUKOB (c. 102);
nmaHamadThl, KOTOpbIe OBUTH HE CYyIIel U He MOpeM, a YeM-To cpeHuM (c. 86); arMocepHas up-
KyJIIUS1, IPY KOTOPOHM YMCJIO KOHBEKTUBHBIX sueek (c. 147) ommyHo oT HeiHelHero. He oka3biBa-
I0TCS JIU TaKWe PEKOHCTPYKIIMU OTCTYIUIEHWEM OT MpUHIMIIA akTyanu3Ma? Her, motomy 4rto mpuH-
IIUIT aKTyaJIu3Ma He SIBJISICTCS] AKCUOMAMUYHBIM TIOJIOXEHUEM. AKCHOMa — 3TO NpUHIUMaeMoe 0e3
JOKA3aTesIbCTB TOJIOKEHUE, HA OCHOBE KOTOPOTO CTPOUTCS BHYTPEHHE HEMPOTUBOPEUMBAS CHCTEMA
B3M/1s1710B. ECit MBI IpHMMAaeM 3a akCHOMY YTBEp:K/ICHHE, UTO Yepe3 TOUKY, JIEKAIIyI0 BHE PSIMOIA,
MOXHO TIPOBECTH OOHY (TOJBKO OHY) MPSAMYIO, MapaJUIe/IbHYI0 JTaHHOM, TO TOJMy4aeM BHYTpPEHHE
HETPOTUBOPEUMBYIO reomMeTpuio EBkina. A eciim NpuHsATb, 9TO Yepe3 TaKylo TOYKY MOKHO MPOBe-
CTU HECKObKO TIPSIMBIX, HE TIEPECEKAIOININX JaHHYI0, TO BOHUKHET reomeTpusi JlobaueBcKoro, Takas
’Ke BHyTPEHHE HEMTPOTUBOPEUMBasi, KaK U «HOPMaJIbHAS», EBKJIUIOBA.

Bplinie MBI yKe CTaJIKMBAIUCh C OMHUM aKCHOMATUYHBIM YTBEPIKICHUEM — 3aKOHOM HaruiacTo-
BaHUSI («ECJTM OJMH CJIOW TOPHBIX TIOPOJL JIEKUT Ha APYTOM, TO BEpXHHIA CJI0 00pa3oBajcs MO3/IHee,
YeM HWKHUIT» ), HA KOTOPOM OCHOBaHa TaKasi BHyTPEHHE HEPOTUBOPEUMBasi CUCTEMa B3IJISIOB, KaK
crpaturpadust. [loatomy ecim Obl BAPYT yIAJIOCh JOKa3aTh (HApsAruTe BooOpaxeHue!), 4To BbIIIe-
JIeXKAIIUH CII0 MOXKET 00pa30BaThCs MPEX/Ie HIKENIEKAILEro, 3TO 03Ha4asI0 Obl OJHOE pa3pyIleHUe
KapTUHBI MUPA, YTO CO3[IaHa CTpaTurpaduei.

[MpuHIMN akTyanu3Ma MPUHAAICKUT K MTHOMY THITY yTBepKAeHU — npesymnuusim. [lpe3ymin-
U1 — IOPUANYECKUI TEPMUH, O3HAYAIOIIME MpU3HaHKUE (DaKTa JOCTOBEPHBIM, IOKA He OyJeT J0Ka-
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3aHO oOparHoe. BceM n3BecTHA MCTob3yeMasi B I0pUCIPYACHIMN TPe3yMIIYsi HeBUHOBHOCTH. OHa
MOXeT ObITh C(HOPMYIMPOBAHA TAK: TIOCKOJIbKY OOJBIIIMHCTBO JIIOJEH HE SIBJISIIOTCS IIPECTYTHUKAMM,
TO K IbIi OTJEJIBHO B3SITHII YEJIOBEK JI0JKEH CUMTATHCS] HEBUHOBHBIM JIO TEX IOP, ITOKa HE J0KA3aHO
oOparHoe. [TocnenHee — Ype3BHIYaitHO BaKHO: B MOHATHE «ITPE3YMITILHS» 3aI0KEHA 803 MOHNCHOCHb
onpogepIceHUst; TIPE3YMIIIIMS JIUIb YCTAHABIIMBAET 04ePeOHOCMb, B KOTOPOU CIEyeT paccMarpu-
BaTh COOTBETCTBYIOIME MMIIOTE3bl (IPUMEHUTEIBHO K MPE3YMIMM HEBUHOBHOCTU 3TO O3HAYAET, UTO
OOBHMHSIEMBIN HE 00s13aH HUYETO JOKA3hIBaTh — 9TO JEJI0 OOBUHUTEJIS).

[Taneontonor A. Il. PacHUIIBIH MOKa3aJl, YTO STOT TUIl YTBEPKICHUI UCHONb3YEeTCsl B €cTe-
CTBEHHBIX HayKaX Ype3BbIYaliHO IIMPOKO, XOTs IPAKTUYECKU BCerjia — B HesiBHOM Bujie. Hanpumep,
MIOCTOSIHHO TPAKTUKyeMOe OMOJIOraMu OIpe/iesieHr e CTETIeHN POJICTBA OPraHU3MOB IO CTETIeHU UX
CXOJICTBA — HE UTO MHOE, KaK MPe3yMIIIHs, KOTOPYI0O MOKHO C(pOpMY/IMpOBaTh Tak: Oojiee CXOIHbIe
MesX1y cOOOi OpraHu3Mbl JOJIKHBI CUMTAThCsl Oosiee OJIM3KO POICTBEHHBIMH MEKIy COOOM JI0 TexX
TOp, MOKa He I0Ka3aHo 00paTHOE (T. €. KOHBEPreHTHOE BOZHMKHOBEHHUE TOTO CXOACTBA). B nanbHe-
I1IeM MbI Oy/IEM YacTO CTAJIKUBATLCS C STUM TUTIOM JIOTUYECKUX KOHCTPYKIMIA. OJHOI U3 Tpe3yMII-
LW ¥ SIBJISIETCS IPUHIIMI aKTyaJIM3Ma, KOTOPBI MOXKET ObITh MepeOpMyIMpOBaH TaKUM 00pa3oM:
B TPOLIECCE UCTOPUUYECKOTO UCCIIEAOBAHUS MbI JOJKHBI UCXOAUTHh U3 TOTO, YTO JIOOBIE CHCTEMBI B
MPOILIOM (PYHKIIMOHMPOBAJIU TaK ke, KAK UX COBPEMEHHbIE aHAJIOTH, JI0 TEX 0P, [TOKa He JOKa3aHO
oOpaTHoe.

Pa3 yx 3amuia peus 0 Hay4YHOM MBIIJIEHNH, TO CliefyeT pacckasarh o B3ragax K. Ilonmepa,
OfIHOTO M3 KpynHenmux ¢uiocodoB XX Beka, MaTeMaTUKa Mo 0a3oBoMy 00pazoBaHuio. OH OTHUM
U3 TIEPBBIX 3aJAJICSI BOIIPOCOM «K020a MeOPU) MONCHO CUUMAMb HAYUHOU? ».

«MeHs uHTEpecoBall HE BOIIPOC O TOM, «KOIjaa Teopust UcTUHHa?» [...] f mocraBun nepen
coboit apyryio pobiemy, — yrounsieT [onmep. — 51 xoten npoBecTu pa3inyrie Mex 1y HayKou U TICeB-
JOHAYKOM, MMPEKPACHO 3HAasl, YTO HayKa 4acTo OIMOAeTCs, a MCeBJOHayKa MOXKET CJIy4aliHO HATOJNK-
HYTbCSl Ha UCTUHY». VI3[1aBHA CYIIECTBYET CTaHIAPTHBIM OTBET: HayKa OTIIMYAETCs OT IICEBJIOHAYKU
(MMM OT «Memaghu3uku») CBOUM SMIMPHUUECKUM METOJOM, T. €. UICXOAUT M3 HAOMIONeHUI 1 JKCIe-
pyMeHTOB. O/IHaKO TakoW OTBET BPsiJL JIM MOKHO CYECTh MCUEPIIBIBAIOLIMM: HAlIPUMED, aCTPOJIOTHS
(KoTopast HAyKOW B CTPOrOM CMBICJIE HE SIBJISIETCS) ONEepUpPYyeT IPOMAHON MacCON SMIUPUUECKOTO
MartepHasa, ONMPAIOIIErocsi Ha HaOMIOIeH!sI, — TOPOCKOTIaMU ¥ OrorpadusiMu.

[Tormmep BcnomuHaet, uto B 1919 roay, Korga oH HauMHaJI yuyuThcs B BeHckoM yHHMBepcH-
TeTe, Bce ObUIM YBJICUEHbl HOBBIMH, TTOMCTHHE PEBOTIONIMOHHBIMU, KOHIIETIIIUSIMUA: T€OPHEN OTHOCH-
TEJILHOCTY DUHIITEHHA, a TaKke UCTOPUUYECKUM MaTepraan3MomM Mapkca U HOBEUIIIMMHU TICUXO0JIO-
TMYECKUMU TEOPUSIMU — IIcUxoaHau3oM Ppeiiia v Tak Ha3blBAEMOW MHAMBUYAJIbHOU IICUXOJIOTHEN
Annepa. BricTpo o1y THB (CriepBa Ha KAaKOM-TO MOJCO3HATEIbHOM YPOBHE) HEKOE TTPUHIIMITUAIBHOE
paznuuue Mekay AByMs STUMU rpynmamu teopuit, [lonmep nomnsitancst chopMyIupoBaTh ajisi ceOst:
YeM MapKCU3M, IICUXOAHAJIN3 U MH/AMBUAYaJIbHAS TICUXOJIOTUS TaK OTJMYAIOTCS OT (PU3MUECKUX TEO-
pui, HApUMep OT TEOPHU OTHOCUTENBHOCTU? SICHO, UTO /1eJ10 TYT OBbLJIO HE B MATEMATUYECKOM arira-
pare (W1 OTCYTCTBUH TaKOBOT'0), a B YEM-TO UHOM, O0Jiee Cepbe3HOM.

«$] oOHapyXWJ1, 4YTO Te U3 MOUX Jpy3ei, KOTopble ObLTH MOKJIOHHMKamMu Mapkca, ®peiina u
Annepa, HaXOIWJIKCH TT071 BIIEYATIEHHEM HEKOTOPHIX MOMEHTOB, OOIIMX ISl STUX TEOPUH, B YaCTHO-
CTH T0J] BIICUaTJIEHNEM UX SIBHOU 00°6s1CHUMEeAbHOU cuabl. Kazaaock, 3TH TEOPUH CIIOCOOHBI 00BSIC-
HUTh OYKBAJILHO BCE, YTO MTPOUCXOIIIIO B TOM 00JIACTH, KOTOPYIO OHH OIUCHIBAIH. VI3yueHue oo
U3 HUX KaK Obl PUBOIWIIO K TIOTHOMY JyXOBHOMY MEPEPOXKIEHHUIO UM K OTKPOBEHHUIO, PACKPBIBAIO-
IIIEMY HAIIIF I71a32 HA HOBBIE UCTHHBI, CKPBITHIE OT HETIOCBAIIIEHHBIX. Pa3 BaIly 11a3a offHak bl ObLTH
PACKpBITHI, BBl OyJeTe BUIETh MOATBEPKAAIONINE TPUMEPHI BCIOAY: MUP TIOJIOH 8epupuKauusimu Teo-
puu. Bee, 4To MpOMCXOIUT, OATBEPKIAET €€».

Wrtak, rnaBHas 4yepra STOW IPyNIbl TEOPUN — HENPEPHIBHBIA TOUCK 8epuuuupyrousux vx
SMIUPUYECKUX Pe3y/IbTaToB (HaOMOAEeHNi): YeM Oosibllie, TeM Jiydine. boriee Toro, HEeBO3MOKHO
MIPEe/ICTaBUTh cebe, HarpuMep, Takylo (popMy YeOBEYECKOro MOBEICHUsI, KOTOpast He YKJIaJbIBaJIach
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Obl B paMKU COOTBETCTBYIOIIIEH TICUXOJIOrMYecKoi Teopun. B mpumepe, paccMmarprBaemom [lormre-
POM, OIMH YeJIOBEK TOJIKAeT peOeHKa B BOY C HAMEPEHHUEM YTOMUTD €ro, a APYrou KepTBYET KH3-
HBIO B TIOTBITKE CHACTU 3TOr0 pedeHKa: «KakIIplii U3 3THX CIydaeB JIETKO OOBSCHUM U B TEPMU-
Hax ®peiina, u B TepmuHax Ajiepa. CortacHo ®peiiy, nepBbiil YeJOBEK CTpagaeT OT MOJaBICHUs
HEKOEero KOMIUIEKCa (CKaxeM, DUINOoBa), a BTOPO A0CTUT cyonumayuu . CornacHo Anjepy, NepBblid
YeJIOBeK CTpafaeT OT YyBCTBA HEMOJHOIEHHOCTH (KOTOPOE BBI3BIBAET Y HEr0 HEOOXOAMMOCTD JOKa-
3aTh caMOMy ceOe, YTO OH CIOCOOEH OTBAXKUThCS Ha MPECTYIUIEHHE); TO K& CaMoe MPOUCXOOUT U
CO BTOPBIM (Y KOTOPOTO BO3HUKAET MOTPEOHOCTh JI0Ka3aTh caMoMy cebe, UTO OH CIIOCOOEH CIacTu
pedenka)». C Tako# e JIETKOCThI0 00€ 9TH TEOPUH MEPEUHTEPIPETUPYIOT U JIOOBIE JPYyTUe YeoBe-
YeCKHUe MOCTYIKH.

C Teopueii OTHOCHTENBHOCTH J€JI0 OOCTOMT COBEpIIIEHHO MHAaue. Kak pa3 Bo BpeMsi, OnMchiBae-
moe [Tormepom, A. DIAMHITOHY BIEPBbIE YAJIOCh OATBEPAUTH OHO U3 MIPECKa3aHUil, C/IeTaHHBIX
SiiHmmTeitHoM. COrJIacHO ero TeOpur TpaBUTAIIMM, OOJBIIME Macchl (Takue, Kak CoNHIE) JOJIKHBI
MPUTSTUBATH CBET TOUHO TaK ke, KaK OHU MPUTATUBAIOT MaTepualibHble Tena. [loatomy cBer nase-
KO (pMKCUPOBAHHOM 3Be3/1bl, BUAMMOM BOMN3M CONHIIA, JOCTUraeT 3eMJIH 10 TAKOMY HaIlpaBJIeHHIO,
YTO 3B€3/]a KAXKETCsl CMEIIEHHOM 10 CPAaBHEHUIO C €€ peaibHbIM MONOKEHUEM. B 0OBIYHBIX YCIOBHUSIX
9TOT 3 PpeKT HabMoAATh HEBO3MOXKHO, TOCKOJIBKY Onu3kue K COJTHILY 3BE3/1bl COBEPIIEHHO TEPSIOTCS
B €ro OcJIeNUTeNbHBIX Jyyax. OIHaKO 3Be3bl MOXKXHO coTorpacdupoBarh BO BpeMs MOJIHOTO COJI-
HEYHOTO 3aTMEHMSI, a 3aTeM CPaBHUTh MX MOJIOKEHUE C TeM, YTO HAOMIOAeTCsl HOUbIO, KOTa Macca
CorHita He BAMSET Ha PacCpoCTpaHeHue Ux Jtydeit. IMeHHo 310 u ipoaenan DuauHrtod. Y nomyuwnn
3¢ ekT, npeacKkazaHHbIl DUHIITEITHOM.

«B paccmarpuBaemom npumepe, — nmer [lonmep, — MPOM3BOAUT BHEYATIEHUE TOT PHUCK,
C KOTOpBIM CBSI3aHO MOAOOHOE mpenckazanue. Eciu HaOmoneHne MoKas3bBaeT, YTO IMpeACKa3aH-
HBIA 3 (PEKT onpesieIeHHO OTCYTCTBYET, TO TEOPHUs IPOCTO-HAIIPOCTO OTBepraercs. [laHHas Teopus
HECOBMECTHMA C OTPEIEIEHHBIMU BO3MOKHBIMU PE3y/IbTaTaMK HAOMIOAEHHS — C TEMU Pe3y/IbTaTaMH,
KOTOPBIX /10 DUHINTEHHA 0K Ia Obl Kakabli. Takasi cUTyalnyst COBEpILIEHHO OTIIMYHA OT OIMUCAHHOM
MHOIO paHee, KOrja COOTBETCTBYIOIIME (ricuxoyiornyeckue. — K. E.) TeOpyur OKa3blBaJIUCh COBMECTH-
MBIMH C JIIOOBIM YE€JIOBEYECKUM IOBEICHUEM, U OBbUIO MPAKTHUUYECKH HEBO3MOXXHO OMMCATh KAKYIO-
60 (OpMY YEIOBEUYECKOTo MOBEIeHU s, KOTOpast He Oblj1a Obl IOATBEPKICHUEM STUX TEOPHIi».

Bce 310 1 npuseso [omnmepa k 3aKTI04EHUI0 O TOM, YTO MOATBEPKACHUS (BepuUKaIIK) TeO-
UM HEIOPOTO CTOSIT — MX TPH KeJTaHUM MOXHO HaOpaTh CKOJIBKO YTOTHO, TIOUTH AJIs JIIOOOH Teo-
pun. CoOCTBEHHO rOBOpsi, MPUHUMATh BO BHUMAHUE ROOmaepicoarouiee cauoemenbCmao cleayer
JMIIb B T€X CIy4asiX, KOIJla OHO SIBJISIETCSl PE3y/bTaTOM PEaIbHON «IIPOBEPKU TEOPUM HA IPOY-
HOCTb» — HONBIMKU €€ OnPo8epzHymb, KOTOpasi OKazanach OesycrnerHon. Teopusi ke, KoTopasi He
oIpoBepraeMa HUKaKUM MBICJTUMBIM COOBITUEM, SIBIISIETCS HEHAYYHOI; TPUHIAINATIbHAST HEOPO-
BEPraeMocTh MPeCTaBIsAeT COO0M He TOCTOMHCTBO TEOPUH (KaK 4acTo IyMaioT), a ee Mmopok. UTak,
KpUTEpUEM HayYHOTO CTaTyca TEOPHH SIBJISIETCS €€ MPOBEPSAEMOCTb U MPUHIIUIAAIBHAS OIIPOBEpra-
emocThb (paabcucpnuupyemocts) . THbIME clioBaMu, HayKa (B OTJIMYKE OT TICEBIOHAYKH) JOJKHA
IenaTh npogepsiemule npedckasanus («byner Tak-To ¥ Tak-TO, B IPOTUBHOM CJIydyae 51 Chb€M CBOIO
ISy ), IPUYEeM MpeICcKa3aHus ITH JI0JKHbI ObITh PUCKOBAHHbLMU, HE OYEBUIHBIMU allpuopHu (He
tuna «CoHIe 3aBTpa MO-NPEeKHEMY B30MIET Ha BOCTOKE» ).

N3 paccMOTpeHHBIX BbIILIE TEOPUN KPUTEPHIO (PasIbCU(PULIMPYEMOCTH OTBEYAET JIULIb TEOPUS
OTHOCUTEJIBHOCTH: JIa)Ke €CJIM B MEPUOJL €€ BBIIBIKEHHS CYIIECTBYIONIME U3MEPUTEIbHbIE UHCTPY-
MEHTHI HE TI03BOJISUIN OCYIIECTBUTH MPOBEPKY, MPUHIMITHATIBHAS BO3ZMOXHOCTh OIPOBEPKEHUST STOM
TeOpuu CyIecTBoBaia yxe toraa. Ciydaid ¢ acTpoiorueid — 0OpaTHbIIA; aCTPOJIOTH TIOMPOCTY UTHO-

6 Orciona u Beio MeTozioornyeckyo KoHuenuuio Ilonmepa HaspiBaloT daybergukanpoHanusmMoM. CioBa «danbcupunypye-
MOCTb» 1 «(pabCU(ULIMPOBAHHBIN» YIIOTPEOIIAIOTCS 371eCh, Pa3yMeeTCs, He B OOMXOJHOM UX 3Ha4eHnH («TaMoxxHs oOHapyXHJIa nap-
THIO (QaTbCU(PULIUPOBAHHON BOJIKHU. ..»).
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PUPYIOT HEONArONPUATHBIC IJIs HUX CBUIETENIbCTBA, & B CBOMX MPOTHO3aX MPUOEraioT K OOBIYHOMY
TPIOKY BCEX MPOPHIIATENIeH: MPeICcKa3bIBAIOT COOBITHS HEONPEIENICHHO, YTOOBI MTPEICKa3aHusl BCeraa
COBIBAJTHCH, T. €. YTOOBI OHM OBUTH HeolpoBepraeMbiMu. Benomuaum rictopun o Xomke Hacpenaune.
«Byny nmu s cuactiiMBa B cBoeM HOBOM Opake?» — TpeneTHO CrpalirBaia Kakas-HUOYIb TOYTEHHBIX
JIeT BIOBA M 3aMHUpajia B OKUAAHUU OTBeTa. «[la, Oymeinb cuacTiinBa, eC/i Ha pacCBeTe HEe BIETUT B
TBOE OKHO YEpHBII OpeJl, — [IACKJI OTBET rajapliiuka. — Ocreperaics Takke Mocy/ibl, OCKBEpHEHHOW
MBIIIIAMH, HUKOT/IA He TIel U He elllb U3 Hee». M BIoBa ynasiachk, MojgHasi CMyTHOTO CTpaxa mepe
YEepHBIM OPJIOM, TATOCTHO MOPA3MBIINM €€ BOOOpaXeHUE, U BOBCE HE JyMasi O KaKUX-TO Mpe3peH-
HBIX MBIIIAX; MEXKIY TEM B HUX-TO MIMEHHO M KPbUIACh YIP0O3a e CEMEMHOMY OJ1aroroinyyuio, 4To C
TOTOBHOCTBIO PACTOJIKOBAJT OBl ¥ Ta/IafIbIINK, eCi Obl OHA MPHIIUIA K HEMY C kayio0amMu Ha Herpa-
BUJIHOCTb €r0 TIPe/ICKa3aHusl.

CrnoxHee cuTyalus ¢ MapKCUCTCKOM coLMonoruen. B paHHux cBoux (popMy/IMpoBKax OHa Aeu-
CTBUTEJILHO JlaBajia MpoBepsieMble Mpe/cKa3aHus (Harmpumep, MapKCoOB aHAIW3 JBIKYIUX CHT U
CPOKOB T'psiTylIel «COIMAILHON PEBOJIIOLINN>» ), KOTOPBIE BCE OKA3aJIMCh OMPOBEPTHYTHIMU (PEBOJTIO-
[IUM TIPOUCXOMUJIM HE B TIPOMBIIIJIEHHO Pa3BUTHIX, & B CAMBIX OTCTAJIBIX CTpaHax,  T. I.). OqHako
nocliefoBaresii Mapkca, BMECTO 71020 YTOOBI IIPU3HATH 9TO OIIPOBEPIKEHNE, IEPENHTEPITPETUPOBAIIN
Y TEOPUIO, U CBU/IETENILCTBA TaK, YTOOBI IPUBECTH UX B COOTBETCTBHE. OHU «CIAcIn» CBOIO TEOPHIO,
HO TIPH STOM CZEJIAJIM €€ HEOITPOBEepraeMom — M TeM CaMbIM JIMIIIHIIY ee Hay4dHoro craryca (B CoBer-
ckom Coro3e MapKCU3M MPEBPaATUIICS YKe B UMCTOE OOrOCIOBHE, T. €. B KOMMEHTHPOBAHHUE CBSIIEH-
HBIX TEKCTOB). YTO ke KacaeTcsi IBYX YIIOMSIHYTBIX TICUXOAQHAIUTUYECKUX TEOPHIA, TO OHH SIBJISIOTCS
M3HAYaJIbHO HENpoBepsieMbIMH U HeornpoBepraembiMu. Kak nomuepkusaet Ilonmep, «310 He O3Ha-
yaet, uto Ppeiin u Ajyiep BooOIe He CKa3aid HUYEero MnpaBuiibHOTO. [...] Ho 310 03Hauaer, 4to
T€ ,,KJIMHUYECKHME HAOMIOeHUs, KOTOpbIe, KaK HAMBHO MOJIAraioT MCUXOAHAIMTUKH, TIONTBEPKAAI0T
UX TEOPUIO, JENAIOT 3TO He B OOJIbIIEN CTETeHH, YeM €KeIHEBHbIE TIOATBEPKICHMUs, OOHApyKHUBae-
MbI€ B CBOEH MpaKTHKe acTpoynoramMu». Mrak, mo INonmepy: Teopust OTHOCUTETLHOCTH — Hay4YHAs U
MpaBWIbHAS, T. €. HE ONPOBEPTrHYTAasl, HECMOTPsI Ha BCE YCHJIVS; MAPKCH3M (paHHUI) — HAy4Hasi, HO
HETIpaBUJIbHAS; TICMXOAHAIN3 — TPaBUJIbHAS (B TOM CMBICJIE, YTO JJAa€T MO3UTUBHbIC MPAKTUIECKUE
pEe3yJIbTaThl), HO HEHAY4YHAas.

Pazymeercs, Ilomnmep HaprcoBan yMBIILIEHHO YIPOUIEHHYIO KapTUHY. Benp, cormacHo ero
METOJOJIOTMYECKMM IIPaBUJIaM, €CJIA TEOPUU MPOTUBOPEUUT HEKUI (PaKT, TO OHA CTAHOBUTCS (Dasib-
cupUIIMPOBaHHON U JOIKHA OBITh HEMeAJIeHHO oTOpoleHa. OIHAKO B peabHOCTH HAyYyHOE CO00-
IIIECTBO CIUIONIb U PSAJOM BBIHYKIEHO COXPAHSTh 3aBEAOMO «(abCU(UIIMPOBAHHBIE» TEOPUH IO
TeX TOp, TMOKa He TOSIBATCS HOBBIE, OOJIee COBEPILICHHBIE (32 HEMMEHHEM IrepOOBOi. .. ); C TUM ObLT
BBIHYK/IeH coracuthesi U caM [lormep. TlonmepoBckuii ¢hasibcupukanmoHaIN3M Mepexu MuK
coelt nomynsipHocTd B 60—70-¢ To/pl, a HhIHE YCTYIIII MeCTO OoJjiee YTOHYSHHBIM METOIOIOTuYe-
CKMM KOHIleNIMsiM. TeM He MeHee TJIaBHble MONMEPOBCKKE MONTOKEHHs (YTO IIeHa HelpoBepsieMOon
TUAnoTe3e, CKoJIb Obl KpacuBa OHa HU ObUIA, MSTaK B Oa3apHbIA J€Hb U YTO CYTh HAYYHOTO MCCIIEHO-
BaHMsI — HE B MOA0Ope MPUMEPOB, TOATBEPKJIAIOIINX TEOPHIO, a B TMOMCKE BCE HOBBIX CIIOCOOOB ee
KPUTUYECKOM MPOBEPKHU) OCTAIOTCS B cuJjie. TeM U3 Bac, KTO cOOMpaeTcsl B JaJIbHEHIIIEM 3aHUMAThCS
HAyKOW, CJIeAyeT UMETh 3TO B BUJLY.
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I'naBa 2
OoOpa3oBaHne HamIel MJIAHETBI: «XO0JI0JHAS» U «TopsiYasi»
runorte3bl. 'paBuranmonnas qudpepennuanms
Heap. Ilpoucxo:xnenue armocepsl u ruapocdepsl

Pacckas o nmpoucxoxaennn 3emin 1 COTHEUHOM CUCTEMBI HaM NPUIETCA HavaTh u3jajieka. B
1687 rony U. HploTOH BbIBEN 3aKOH BCEMHPHOI0 TATOTEHMSI: KaXJ0€ TeJI0 BO BeenenHon npu-
TATUBAET OCTAJIbHbIE C CUJION, IPAMO NMPONOPLUMOHATIBHON MPOU3BEICHUIO UX MAcC U OOPaTHO Ipo-
MOPLIMOHAJIBHOM KBaJpaTy PACCTOSIHUS MEXAy HUMU. TeopeTnyeckr 3aKOH BCEMUPHOTO TATOTEHUSA
MI03BOJISIET PACCUMTATh JBUKEHMS JII000r0 Tesia Bo BeenieHHO o BIMSHUEM TATOTEHUS APYTUX TeJl.
Ho — yBbI! — TOJIbKO TEOPETUYECKU: YPAaBHEHH 1, HEOOXOIUMBIE 1151 ONMCAHUs IBMKEHHS BCETO mpex
U30AUPOSAHHBIX TEII N0, BIUSHUAEM IIPUTSKEHUS APYT Ipyra, CTOJb CIO0KHBI, YTO MX PELICHUE HE
YAaBaJIOCh NOJIYYUTh MOYTH TPU cToseTHA, 10 60-x ronos XX Beka. [IoHATHO, 4TO O NMOIHOM pelte-
HUM U1 TAKOU CUCTEMBI Tell, Kak ColtHeuHast cucteMa, M TOBOPUTH He TpuxoauTcs. YTo ke A0 npu-
OJMKEHHBIX pacyeTOB, KOTOPIMHU 3aHMMAJIMCh MHOTHE BBIIAIOIIMECS MaTEMaTUKU U acTpoHOMBbI (7K.
Jlarpanx, I1. Jlanac u npyrue), TO OHM MOKa3bIBAIOT, YTO BO3MYIIEHHUS B OpOUTAX IUIAHET HOCST
NIePUOIMYECKHUI XapaKTep: MapaMeTpbl OPOMTHI MEHSIOTCSI B OTHOM HAIpaBJICHUH, 3aTeM B IPOTH-
BOIIOJIO)KHOM, M TaK 1O OeckoHeYHOCTH. B camoii o ceGe ompenensieMoil TATOTeHHeM CTPYKType
ConHevyHO! chCTeMbl Bpojie Obl HET HUUETO, YTO MeIIasio Obl i CYIIeCTBOBAaTh BEYHO; HEAAPOM CaM
HelotoH Bonpoc o npoucxoxcoenuu COTHEUHOW CUCTEMBI BOOOIIE HE CTaBHUIL.

HaBaiite, omHako, 3ayMaeMcsi: ecii Obl TPUUMHON JIBMKEHHUS TUTAHET ObLJIO OHO JIUIIb TSTO-
TEeHHUe, TO YTO ¢ HUMHU Tipousonuio 0bi? [TpaBmiibHO, OHU «ynanv» Obl Ha ConHie. Ho mianers Ona-
TOIOJTYYHO JBUTAIOTCS [0 CBOMM OpOMTaM MEPIEHJUKY/IAPHO JIEHCTBYIOIIEN HAa HUX CUJIE TSKECTH U
IIPY 3TOM €11Ie BPAIIAIOTCS BOKPYT COOCTBEHHOM OCH. DTO [IBM)KEHUE HE MOIVIO BOBHUKHYTh — U HE
BO3HUKJIO! — nof, BimsAHUEM TaroteHus ComHua. OTKyaa ke OHO B3sJ10Ch? JI€I0 B TOM, 4TO BCAKOE
Bpalaolieecs Teso 001alaeT OMpeAeIeHHbIM KaueCTBOM, KOTOPOE Ha3bIBAETCsI MOMEHTOM KOJIH-
yectBa asmkenusa (MKI). Benmurna MK]I 3aBUCHT OT Tpex MapaMeTpoB: MACChl TeNa, €ro Kpy-
TOBOI CKOPOCTH U paccTostHus 10 NieHTpa Bpamienus. K XVIII Beky Obu10 ycraHosieHo, yro MK]I
He BO3HMKAET U3 HUYETO U He Mcye3aeT OecclieJHO, a MOXKET JIMIIb Nepe/laBaThCs OT Tejla K Tey.
ITO 3aKOH COXPAHEHHS MOMEHTA KOJIMYeCTBA JABUKEHMsI, IPUHAJICKAIIUN K Py 3aKOHOB
COXpaHEeHMs (TaKMX, KaK 3aKOHbl COXPAaHEHM S BEIlECTBA, SHEPTUH U ITP.). A KOJIHM TaK, TO JiIoOast Teo-
pus BO3HUKHOBeHU:A BeenenHor (mim CosTHEYHOM CUCTEMBI) KaK MMHAMYM HE JIOJDKHA €My ITPOTH-
BOPEYMUTD.

Wrak, Bce Tena, cocrapisionme ConHeunylo cuctemy, oonagaot cooctseHHsIM MK Coznatsb
MK]] HEBO3MOKHO — OTKYyZA ke OH B3sjics1? PaccMoTpum criegyrommil BeIxon U3 3toro tynuka. MK
MOTYT Pa3jMyaTbCsl B 3aBUCHMOCTH OT HAIIPABJICHUs BPAILEHUA: 110 U IPOTHB YacOBOW CTPEJIKU —
nosIoXkuTe bHbINA U oTpruniatesibiblii MKJI. Eciu teny (umm cucteme Tenn) coooumts qea MKJI (pag-
HOI BEJIMUMHBI, HO PAa3HOTO 3HaKa), TO 00a MOMEHTa B3aMMHO YHUUTOXATCSI, 1 BOSHUKHET CUCTEMA,
muinenHass MKI. Ho B TakoM cityyae BepHO 1 0OpaTHOe: cucTeMa, U3HayasibHO He oOnanasias MK,
MOJKET Pa3JeUThCSA Ha IBE: OIHY C MOJIOKUTEIIBHBIM, APYTYIO — C PaBHBIM eMy oTpunaresbHbiM MK/I.
Takum o6pazom, MK/ kak Obl mosiBiIsieTcst M cue3aeT Oe3 HapyIeH!sl 3aKoHa coxpaHeHusl. Micxons
U3 3TOr0, MOXKHO MPEAIONOKUTh, YTO BeeneHHas BHavane He oOnanana MK, HO 3atem ogHu ee
YaCTH MOy YHMJIU NTOJIOKUTEIHBI MOMEHT, a APYI'e — OJHOBPEMEHHO — OTPULIATENIbHBIM.

Tak BoT, ecn nocMoTpeTh Ha COTHEYHYIO CUCTEMY «C BBICOTBI» — U3 HEKOM TOUKHM Haj Ceep-
HBIM TI0JTI0OCOM 3eMJIH (M, COOTBETCTBEHHO, HaJl IUIOCKOCTBIO €€ OPOMTHI), TO OKAXKETCs, 4TO 3emils,
ConHue ¥ OOJIBIIMHCTBO MHBIX TEJ BPAILAIOTCS BOKPYT CBOEW OCH MPOTHB YaCOBOW CTPENIKH; IJIa-
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HeTbl BOKpYT COJHIIA U CITyTHUKH BOKPYT IJIAHET — TOKe. 3HAYUT, MOJIOKUTEIIbHBIE M OTpULIATENIbHbIE
MK]I Bcex Ten, cocraBisionux CoTHEUHYI0 CUCTEMY, OTHIONb HE YPABHOBEIIMBAIOTCS MEXK Ty COOOI;
cymmapubiii MK/ 3To#i cucteMsl O4eHb BEMK, M HEOOXOAMMO BBISICHUTD €r0O IPOUCXOKICHHUE.

B 1796 rony I1. Jlaruiac chopMymupoBai HeOYJISIPHYEO T€OPHIO, COTJIACHO KOTOPOU TOCIIe-
JOBaTeJIbHOCTH COOBITHI TIpU 00pazoBaHuK COJTHEUHOH CHCTEMBbI TaKOBa. MIMeeTcsl epBUYHOE ra3o-
MbUIEBOE 00JIaKO (TYMaHHOCTh — TIO JIaTHIHU «HeOyJa»), BO3HHKILEE B pe3yJsibTare KOHIIEHTPALUH
paccessHHOro Me:K3BE3/IHOrO BELIECTBA IM0/1 IEICTBUEM B3aMMHOI'0 ITPUTSIKEHUS €r0 YacTull (B COOT-
BETCTBUM C 3aKOHOM BCEMUPHOTO TsAToTeHus1). HeOyna He sIBisieTcs uiealibHbIM 1IapoOM, U ee Kpast —
MIPOCTO IO TEOPUHU BEPOSITHOCTU — HAXOISATCS Ha HEOIMHAKOBOM PACCTOSIHUM OT ONMKaiIeit HeOyJIbl
(1M 3Be37pl), a MOTOMY IPUTATUBAIOTCS TOW C HEOAMHAKOBOM CHIION (KOTOpasi, Kak Mbl IOMHUM,
00OpaTHO MPOMOPIMOHAIBHA KBAJPaTy PacCTOSIHUSA). DTOM HEPABHOBECHOCTH JIOCTATOYHO ISl TOTO,
YTOOBI Hallla HeOyJ1a MOoMyYria TIEPBUYHBINA TOMTYOK, KOTOPIM M MPUIACT €l BpalateIbHOe JABUXKe-
HUeE, TyCTh ¥ Ype3BbIYaiiHO cnabdoe.

Kak Tospko HeOys1a HauMHAET MOBOPAYMBATHCSI BOKPYT CBOEH OCH, B HEW BO3HUKAET CHJIA TsKe-
CTU (KaKk B KOCMHUYECKOM Kopabiie, KOTOPHIM CHEHAIbHO «PACKPYUUBAIOT» IJIs1 IIPOTUBONCHCTBUS
HeBecoMocTH). Tlon aeficTBreM CHITBI TsKeCTH HeOylia JI0JKHA HavaTh CKUMATHCSA, T. €. €€ PAnyC
yMeHbIaercs. A Mol ¢ Bamu moMHUM, uTo MKJI (KOTOpBIi €CcTh BeIMUMHA MMOCTOSTHHAS) 3aBUCHUT OT
TpeX MapamMeTpoB: MACCHL TEJA, paduyca i CKOPOCmu ero BpaIlleH!sI; Macca — TOXe BEeIMYMHA HeU3-
MeHHasi, TO3TOMY YMEHbIIIEHHE pajiiyca MOXKET ObITh KOMIIEHCUPOBAHO TOJIBKO YBEJIMUEHUEM CKO-
pocTu BpaieHus1. B pe3ysbTaTe orpoMHbIA Ta30BbIH 1Iap OyAeT BpaliaThest Bee ObICTpee U ObIcTpee,
paboTast Kak HeHTpudyra: Moj JIelCTBUeM HEHTPOOESKHOM CUJIbI €r0 SKBATOP BCITyXaeT, MpHuaaBast
mapy ¢opmy Bce OoJiee CILTIOIIEHHOTO sJuurconaa. Hactymaer MOMEHT, Korjia Bce Bo3pacTaroiast
HEHTPOOEKHAsI CMJIa Ha SKBATOPE YPABHOBEIIMBAET CHJTY IPUTSKEHHS M OT HEro (9KBaTopa) Hauu-
HAeT OTCJIaUBaThCS KOJBIIO, & 3aTeM, TI0 Mepe JaIbHEUIIero cxxarusi HeOyIibl, erie u ere. Bemectso
3TUX BPALIAIOIIMXCS KOJIEL HAaUMHAET MO/l AEUCTBUEM B3aMMHOIO MPUTSKEHUSI €r0 YaCTULL KOH/IEH-
CHPOBATHCS B IIJIAHETHI, OT KOTOPBIX, B CBOIO OUYEPE/Ib, OTPHIBAIOTCS UX CITyTHUKH.

Teopus Jlariaca, coriacHO KOTOpoit 3emiist Oblla U3HAUAAbHO X0A00HOU, COXPaHsLIA TOITy-
JIIPHOCTh HA MPOTSIKEHUM TOYTHU CTOJIETUSI, XOTS €l U MPOTUBOPEUMIIM HEKOTOPbIE acTPOHOMMU-
YyecKue JIaHHble (HarpuMmep, BpaieHue BeHepsl u YpaHa B CTOPOHY, OOpPaTHYIO BCEM OCTaJbHBIM
ranetam U Conuily). OnHako Onmke K KoHIy XIX Beka, Korjma ObUIO TBEPIO YCTAHOBJICHO, UTO
TeMIIepaTypa B He/lpax Hallleil TUIAaHEThl Ype3BblYaliHO BbICOKA (110 COBPEMEHHBIM JJaHHBIM, CBBIIIIE
1 000 °C), GONMBIIMHCTBO YYEHBIX CTAJIO Pa3leisATh MHEHHE 00 U3HAUAAbHO 20psiuell 3emiie —
OrHEHHOM I11ape, MOCTENEHHO OCTHIBAIOLIEM C TOBEPXHOCTHU. [IOMCKM MCTOUHMKA 3TOTO pacKaJIeHHOTO
BeIIeCTBa BIOJIHE ecTecTBeHHO ObuIo HauaTh ¢ ComHia. B Hauame XX Beka actporomsl T. Yemobep-
neH u . MynbToH BbIIBHHYM, a k. [KMHC MateMaTndeckd 0OOCHOBaJ IUIAHETe3HMAJIbHYIO
TeopuIo npoucxoxaeHus rianet ConHeynoi cucteMsl. CyTh €e COCTOUT B TOM, UTO HEKOr/1a noomu-
3octy 0T ConHia («moOaM30CTH» — TO IO KOCMUYECKMM MaciuTabam) mpoluia apyras 3se3aa. [pu
9TOM B3aMMHOE MPUTSKEHUE BHIPBAJIO M3 KAXKAOW M3 HUX IO TUTAHTCKOMY IMPOTyOepaHIly 3Be3[-
HOT'O BELIECTBA, KOTOPBIE, COEIMHUBIINCH, COCTABWIIN «MEK3BE3/IHBIII MOCT», PACHaBLIMICS 3aTeM
Ha OT/EJIbHbIE «KaIUIW» — IUIaHeTe3uMaJun. OcThIBaoNIMe IJIaHeTe3MaIM U JaJIM Hayalo IUlaHe-
TaM U MX CITyTHUKaM.

OpHaxo BTOpas nosjoBuHa XX BeKa cTaja BpeMEeHEeM BO3BPALIEHHU sl K KOHLIENIMYA U3HAYAIbHO
xoJoiHOM 3eMiiu. Bo-niepBbIX, HAIIUTMCh CEPbE3HbIE, YUCTO ACTPOHOMUYECKHE, BO3PaXKEHNS IPOTUB
rulaHeTe3uMaibHOM Teopun. I'. Peccen, Harpumep, oOpaTui BHUMaHHe Ha TO TIPOCTOE OOCTOSITEIb-
CTBO, 4TO ecii Me:xxay COJTHIIEM U IPOXOSIIEN 3B€3101 MTPOTSIHETCS JIEHTAa U3 3BE€3JHOTO BEILECTBA,
TO €€ CpeHsIs YacTh (TJie MPUTSKEHUE IBYX CBETHUJI B3aUMHO YPaBHOBEIIIMBAETCS) IOJKHA Oy/IeT mpe-
ObIBaTh B MOJTHOW HEMOJBMKHOCTH. M HapoOTHB, BBISICHIIOCH, YTO HEKOTOPbIE OKA3aBIIMECS OIIH-
O0UHBIMU TTONT0keHU S Jlariaca BIojIHe MOTYT ObITh OTKOPPEKTUPOBAHBI B pAMKAaX JTAJIbHEHIIEro pas-
BUTHSI HeOyNIsspHOU Teopur. B kauectBe mprmMepa MoxHO npusectd rurotedy O. FO. HImuara (B
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Hell ra3omnbuieBoe 00JIaKO 3aXBaTHIBACTCS yKe CYIIECTBYIONIMM Ha TOT MoMeHT CoJtHIIeM) Wi Ooree
nonyJsipHyIo HeiHe Mozienb K. ¢hon Baiiizekkepa (B Held Bpaiaromiasicst HeOyiia MpeacTaBisieT coOoi
yXke He eomozenHblli ap, Kak y Jlamaca, a cucteMy pasHOCKOPOCTHBIX BUXPEid, HECKOJIBKO HAITOMHU-
HAIOIIYIO apuKONoAMIHKK). [loaraioT Takke, 4To ra3 M MblUIb BO BPAIAIOIIEIHCS ra30MbUIEBOM
TYMaHHOCTH BeqyT ceOsl MOo-pa3sHOMY: MbLIb COOMpAeTCsl B IJIOCKUI SKBATOPHAIbHBINA JUCK, a a3
oOpasyeT ModTH IapoodpasHoe 00JIaKo, TycTerolee Mo HalpaBJIeHUIO K IIEHTPY TyMaHHOCTH. Brio-
CJIICACTBUU IIbLJIb 9KBATOPHUAJIbBHOI'O AWCKA CIIUIIACTCA B IIVIAHETHI, a4 ra3 1014 CO6CTB€HHOI71 TAXKECTBIO
pazorpeBaercsi Tak, 4TO «BCIbIXUBaeT» B Buje CoJHILa.

Bornee cymiecTBeHHBIM TSI IOOEIBI «XOJIOJHOM» KOHIIETIIIUM OKA3aJIOCh Jpyroe: ObLT HalIeH
yOeaUTeNbHBIA 1 TIPH 3TOM JOCTATOYHO MPOCTOM OTBET Ha BOIIPOC — OTKY/AA ke OepeTcs TerIo, pa3o-
rpeBiee Hepa W3HAYAIBHO XOJIOAHOW 3eMITH IO CTOJIb BBICOKMX TeMmeparyp? DTHX UCTOYHUKOB
TeIUIa, KaK ceivac Moiaraior, ABa: SHEPrusl pacnaja paaroaKTUBHBIX JIEMEHTOB M I'PaBUTAIHOH-
Has qud¢epennmnanus Heagp. C pagroakTUBHOCTHIO BCE JOCTATOYHO SICHO, 1a U MCTOUHHK 3TO
BTOPOCTETICHHBI — Ha HEro MPUXOAMUTCS, COTJIACHO COBPEMEHHBIM OlLlIeHKaM, He Oonee 15 % sHep-
ruu pasorpena. Vaes ke rpaBUTAIIMOHHON Ougbpeperyuanuu Henp (ee IeTaabHyl0 pa3paboTKy CBs-
3bIBaloT ¢ UMeHeM O. I'. CopoxTrHa) 3aK/TI04aeTCs B CIIAYIOIIEM.

3Has maccy 1 oObeM 3emun (oHM ObuTH paccuutansl enie B X VIII Beke), Jierko onpeaenTh

ycpednenuyro IINIOTHOCTBh 3€EMHOI'O BEIIECTBA — 5,5 r/ CMS. Mexcay TEM IUIOTHOCTb NOCTYIIHBIX HaM
U IPAMOTO U3YyYE€HU S TOPHBIX MTOPO. 8060¢e MeHbule: CpeOHAA INIOTHOCTb BEHICCTBA 3eMHOI KOpbL

cocrasiser 2,8 r/eme. Ortciona sICHO, YTO BENIeCTBO B ITYOOKUX Heapax 3eMJIH JOJI)KHO UMETh IIJIOT-
HOCTh MHOT'O BBIIIIE€ CPETHEM.

N3BectHO, uTo moutu 9/10 macchl 3eMiM NPUXOAUTCS Ha AOJIO BCETO YETHIPEX XMMHUYECKUX
3JIEMEHTOB — KHUCJI0POJa (BXOAILETO B COCTAB OKMCJIOB), KPEMHHUS, AIIOMUHMA U kese3a. [loatomy
MOXHO C JIOCTaTOUYHOHN YBEPEHHOCTHIO YTBEPKAaTh, UTO OOJiee «JIerKre» HapyKHbIE CJIOW TUIAHETHI
COCTOSAIT IPEMMYIIIECTBEHHO M3 COSJMHEHUI KPEMHUS (ATIOMOCHIIMKATOB), & «TSDKEJIbie» BHYTPEHHHE
— JKeJesa.

B MomeHT oOpa3zoBaHus 3eMIIH («TOPSIYMM» WM «XOJIOAHBIM» CIIOCOOOM — JUISl Hac Cel-
Yac HEBAXKHO) «TSDKEJIbIe» M «JIETKUE» JIEMEHTBl U X COeJUHEHMs] He MOIIM He OBbITh IMOJTHOCTHIO
nepemertanbl. OTHAKO Jajbllle HAYMHAETCS MX IPaBUTALMOHHASA TuddepeHanusi: noj JeicTBUEM
CHJIBI TSIKECTHU «TSIKEJIbIC» COSAMHEHUS (JKENIe30) «TOHYT» — OIYCKAIOTCSI K LIEHTPY IIAaHEThI, a «JIer-
KHe» (KpEeMHHUI) — «BCIUIBIBAIOT» K €€ MOBEPXHOCTH. JlaBaiiTe Ternepb pacCMOTPUM 3TOT MPOLIECC B
MBICJIEHHO BBIPE3aHHOM BEPTHKAJIBHOM CTOJIOE 3eMHOTO BEIIEeCTBA, OCHOBAHME KOTOPOTO — LIEHTP
TUIAHETHI, a BepIIMHA — €€ MOBEPXHOCTh. « TOHyIIee» Kesle30 MOCTOSHHO CMEIIaeT IEHTP TSKECTH
3TOro CToM0a K ero OCHOBaHWIO. [Ipy 9TOM MOTeHIMabHas HEPTrus cToda (MPOMOPIHOHATbHAS
MIPOM3BECHUIO MACCHI TeJla Ha BBICOTY €ro MOAbeMa, YTO B HAIIIEM CITyyae COCTABIISIET PacCTOSTHUE
ME>X/1y HEHTPOM 3eMJIM U LIEHTPOM TSKECTH CTOJIOA) MOCTOSTHHO yMeHbInaeTcsi. CymMmmapHas ke SHep-
rus 3eMiiM, B COOTBETCTBHM C 3aKOHAMHU COXPaHEHUsI, HEW3MEHHA; CJIeI0BATEIbHO, TEPSIOIIAsACS B
Mpoliecce rpaBUTALMOHHON T pepeHITnaK TOTEHITUATIbHAS SHEPIHsl MOXKET MPe0OPa30BIBATHCS
JIMIIb B KWHETHUYECKYIO SHEPTHIO MOJIEKYJI, T. €. BBIIGNSTHCS B BUZIE TEIla.

Pacuersl reo(pr3MKOB MOKA3bIBAIOT, YTO 3TAa SHEPrHsi COCTABISAECT UYAOBHIIHYIO BETHMUUHY
4-1030 kan (4TO SKBUBAJCHTHO TPWJUTMOHY CYMMApHBIX sIIEPHBIX 00e3aracoB BceX CTpaH MHpa).
ITOro BIIOJIHE JIOCTATOYHO JJIS1 TOTO, YTOOBI — aXe He Mproderast K MOMOIIY SHEPTUH PaIMOaKTHB-
HOTO pacriajia — pa3orpeTh Heapa M3HAYAIBHO XOJIOAHOM 3eMIIM [0 PaCIUIaBJIeHHOTO COCTOSTHHUSL.
OpnHako, pacCUMTHIBas TETJIOBOY OajlaHC 3eMIIu 3a BCIO €€ UCTOPUIO, TeO(PU3MKHU TPHIIUTA K BBIBOAY,
YTO TemrepaTrypa ee HeAp JuIlb MecTaMu Moria goxonuth 10 1 600 °C, B OCHOBHOM COCTaBJIsisI
okosio 1 200 °C; a 310 03HaYaeT, YTO Hallla IJIaHeTa, BOMPEKH ObITOBABILIUM paHee MPeACTaBICHUSIM,
HUK020a He 0blaa NOAHOCMbI) PACNAA8AeHHOU. PasymeeTcs, TUIaHeTa IOCTOSTHHO TepsieT TETUIOBYIO
SHEPrHI0, OCTHIBAS C TIOBEPXHOCTH, HO 3TOT PacXo]] B 3HAYMTESILHOM CTENeHH (€CIM He TIOTHOCTBIO)
KOMITeHcHpyeTcst n3nydeHrem CosHIa.
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Nrak, 3emiist Ha MPOTSHKEHUH BCEl CBOEW UCTOPHUHU TIPEICTABIIsET co0ol TBepoe Teso (Oomee
TOTO, B TJyOMHAX, IPU BBICOKUX JABJICHUSIX — O4€Hb TBEPIIOE TEJI0), KOTOPOE, OTHAKO, MapagoKcab-
HBIM 00pa3oM BefleT ceOst IPU OYeHb OOJBIIMX TIOCTOSIHHBIX HAarpy3Kax Kak upe38bluailHo 8s13Kasl
acudxocme. Cama (popMa TUIAHETHI — SJUTATICOU], C UyTh BBIMsTYeHHBIM CeBepHBIM TOJIIOCOM U Uy Th
BIaBJicHHbIM FOKHBIM — UIeaTbHO COOTBETCTBYET TOM, UTO JOJKHA IIPUHUMATh KUIKOCTh B COCTOSI-
HUU paBHOBecuUsl. B TosIIe 3TON «KUIKOCTU» MOCTOSTHHO MPOUCXOIST YPEe3BbIYAHO MeJIEHHbIE, HO
HEMBICJIIMO MOIIIHBIE JBIMKEHHS KOJIOCCAIBHBIX MAcC BEIIECTBA, C KOTOPBIMH CBSI3aHBI BYJIKAaHHU3M,
ropoo0Opa3oBaHue, TOPU3OHTAJIbHBIE MTEpPEeMEeNIeHIs] KOHTHHEHTOB U T. JI. — UX 3aKOHOMEPHOCTH MBI
Oynem 0OCyKaaTh B CEAYIONIEH I71aBe. 3/1eCh BaXKHO 3alIOMHHTH, YTO UCTOYHUKOM SHEPIUH IJIsI BCeX
STHX TMPOIIECCOB SIBJISIETCS] B KOHEYHOM CYETe BCe Ta e TpaBUTAIIMOHHAs AuddepeHnranus Bele-
cTBa B Hezipax r1aHeThl. COOTBETCTBEHHO, KOTI/IA TOT MPOIECC 3aBEPUIMTCS MOJTHOCTHIO, HaIlla T11a-
HeTa CTaHeT IreoJIOTMYEeCKN HeaKTHMBHOM, «MepTBOM» — nopoOHo JlyHe. CornacHo pacyeram reogu-
3MKOB, K HACTOSIIIIEMY MOMEHTY Yyxke 85 % unmeroiierocsi Ha 3emMJie kejie3a OmycTUIOCh B ee SiApo, a
Ha «Oce/IaHue» ocTaBImxcs 15 % norpedyetcs erie okono 1,5 Mipn JieT.

B pesynbrare rpaBuTaumMoHHON AudpepeHnray Hejipa TUIAaHEThl OKa3bIBAIOTCS pa3lelieH-
HBIMH (KaK MOJIOKO B CE€NapaTrope) Ha TPU OCHOBHBIX CJIOSI: «TSDKEJIBbIil», «[IPOMEKYTOUHBIN» U «JIET-

KUil». BHYyTpEHHUI «TsKeJbli» CJIOM (C IUIOTHOCTBIO BEIIECTBA OKOJIO 8 r/em’) — LIEHTPaJILHOE AAPO,
COCTOsALLIEE U3 COCAVHEHUH Keje3a U MHBIX MeTasuioB; u3 6 400 KM, COCTaBIAIOIIMX PagUyC IJa-
HeTbl, Ha AApo npuxoautcs 2 900 kM. IToBepXHOCTHBIN «JIETKUA» CJIOM (IJIOTHOCTh €r0 BELECTBA

OKOJIO 2,5 r/CM3) HasbpiBaeTcsl Kopou. Cpe/iHss TOJIIMHA KOPbl BCEro-HaBcero 33 KM; OHa OTAesIeHa
OT HUXeJIeXKallMX CJIOeB MOBEPXHOCTHI0 MoXopoBHUMYA, PH NIEpexo/ie Yepe3 KOTOPYIO CKAvKO-
00pa3HO yBEJMUMBACTCS CKOPOCTh PACIPOCTPAaHEHHUs YIIPYTUX BOJH. MeXIy KOpOod M SpOM pac-

TI0J1araeTcsl «IPOMEXKXYTOUHBIM» CJIOM — MAHTHS; €€ MOPOAbl UMEIOT IUIOTHOCTh OKOJIO 3,5 riev’n
HaxoJATCA B YACTMYHO PaCIUIAaBJIEHHOM COCTOSIHUM. BepXHsss MaHTHs OTAe/IeHa OT HH2KHell MaH-
THH JiexxauM B 60—250 KM OT MOBEPXHOCTH PACIUIABJIEHHbIM CIoeM 06a3albToB — acTeHochepoit;
BEPXHSIsI MAHTHUSI BMECTE C KOpOil 00pa3yeT TBepaylo 0O0JIOUKY TUIaHeThl — JuTocdepy (puc. 4). B
acteHocepe HaXoATCS MarMaTHuecKre oyary, MUTaoIKe BYJIKaHbl, JeITeIbHOCTA KOTOPbIX 3eMJIs
o0s13aHa CBOEH TIOBIKHOM 000JI0YKON — ruipoccepoii u atMmocdepoi.

Bepxmaz
vamTas  JlETOCdepa

Kopa ”

Mautna | B
AcTenocdepa S YAIKAH

Snpo

Hipxusan
MaHTHA

,’::)

33 kM

100 xu

-

300 &M

Puc. 4. CtpykTypa HeJp IUIaHETH! (CO CXeMAaTUYECKUM BYJIKAHOM)

CortacHO COBpeMEHHBIM MPE/ICTABIEHUAM, aTMocdepa U ruapocdepa BOSHUKIIU B pe3y/IbTare
Oe2azayuy mMazmbul, BHITUIABIISIONIEHCS MPU BYJKAHUYECKUX MPOLieccax U3 BEPXHEH MaHTHH U CO3/1a-
I011IeH 3eMHYI0 KOopy. ATMocdepa u ruapocdepa COCTOST U3 JIETKUX JIETYYMX BEIIECTB (COeTMHEHUI
BOJOPOZA, YIJIEpoaa U a30Ta), ColepKaHre KOTOPBIX Ha 3emJie B IIeJIOM OYeHb MaJIo — IIPUMEPHO B
MWUTMOH pa3 MeHbllle, 4eM B KocMmoce. [IpuunHa Takoro aeduimra coCTOUT B TOM, YTO 3TH JIETY-
Yre BelecTBa ObUIM «BBIMBITBD» €Ile U3 MPOTOIUIAHETHOTO O0NaKa ConHeuHbiM 6empom (T. €. TIOTO-
KaMU COJTHEYHOM TUIa3MBbl) U dasaeHuem céema. B MOMeHT 0Opa3oBaHust 3eMITH U3 TPOTOIIAHETHOTO
oOJlaka Bce JIeMeHThI ee Oymayieid arMocdepsl U Tuapocdepsl HAXOOWINCh B CBA3aHHOM BUJE, B
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COCTaBe TBEPIbIX BEIIECTB: BOJIA — B TMAPOOKUCTIAX, a30T — B HUTpUAAX (4, BOBMOXKHO, B HUTpATax),
KHCJIOPOJ] — B OKUCJIaX METAJJIOB, YIJIepoy — B rpadure, KapOrgax u KapOoHaTax.

CoBpeMeHHbIE BYJIKaHMYECKHE Ta3bl MPUMEPHO Ha 75 % CcOCTOAT U3 MapoB Bojabl U Ha 15 %
— U3 YIJIEKUCIIOTO Ta3a, a OCTATOK MPUXOIUTCS HA MeTaH, aMMHaK, coequHenusi cepbl (H,S u SO»)
u «kucieie apivb» (HC1, HF, HBr, HI), a Takxe nHepTHBIE Ta3bl; CBOOOTHBIA KUCIOPO] MOJTHOCTHIO
oTcyTcTBYET. M3ydyeHue conepKMMOro ra3oBblX My3bIpbKOB B IPEBHEMIINX (KaTApXEUCKUX) KBAPLIU-
Tax AJIIAHCKOTO IIIUTa MOKA3aJ0, YTO KAYECTBEHHBIN COCTAB 3THX Ta30B MOJTHOCTHIO COOTBETCTBYET
TOMY, UTO NepedrciieHo Bbiie. [TockonpKy 3Ta nepBHYHasA aTMocdepa Obuia erie OYeHb TOHKOH,
TeMIIEpaTypa Ha MOBEPXHOCTU 3eMJIM paBHSJIaCh TeMIlepaType JIy4lcTOro paBHOBeCHs , [I0/Iyya-
IOIIEHiCs PU BBIPABHMUBAHUM MOTOKA COJTHEYHOTO TEIUIa, MOIOIAeMOro MOBEPXHOCTHIO, C TIOTOKOM
TeIIa, 37y4aeMbIM €10; JIJ15 IUIAHETHI C apaMeTpaMy 3eMJI TeMIIepaTypa JIyuucToro paBHOBECHS
paBHa npumepHo 15 °C.

B utore nouty Bech BOASHOM Map U3 COCTaBa BYJIKAHUYECKUX Ia30B JOJIKEH ObUT KOHIEHCHPO-
BaThbCs, (popmupys rugpocdepy. B 3T0T mepBUUYHBIN OKeaH NEepexXOquIi, pacTBOPSISCh B BOjiE, U
Apyrue KOMIOHEHTHI BYJIKAaHUYECKUX Ia30B — OOJbIIAs YacTh YIJIEKUCIIOTO ra3a, «KUCIbIE JbIMbI»,
OKHCH CEepbl M YacTh aMMHaKa. B pesynbrare nepeuyHas atMocepa (copepxaiias — B paBHOBECHU
¢ okeaHoM — BogsiHble miapsl, CO,, CO, CHy, NH3, H,S, uneptHbie ra3sl U sBISIONIASICA 80CCIMAHO-
6UMeAbHOIL) OCTaBaJlach TOHKOM M TEMIIEpaTypa Ha MOBEPXHOCTH IUIAHETHI HE OTKJIOHSUIACH CKOJIb-
HUOYJb 3aMETHO OT TOYKH JIYYHCTOTO PaBHOBECHsI, OCTABAsICh B MpeJesiax CyIIeCTBOBAHUS KUAKOM
BOJBl. DTO U MPEJONPEAEINIO OJHO U3 IVIABHBIX OTIMYMI 3eMJM OT Apyrux IjaHer ColHedyHou
CHCTEMBI — [TOCTOSIHHOE HAJIMYMe Ha HeW TuaApocgepsl.

Kak ke m3meHsuicss oObeM runpocdepsl Ha MPOTSKEHUH ee uctopur? B pacriaBieHHOM
6azanbre (B acreHocdepe) npu temneparype 1 000 °C u ganenun 5-10 Teic. aTMOcep pacTBO-
peHo 10 7-8 % H;O: MMEHHO CTOJIBbKO BOJbI, KaK YCTAHOBJIEHO BYJKAHOJIOTAMU, AETa3upyercs npu
U3MSIHUY J1aB. BOsblnas yacth 3TON BOAbl (MMEIOIIEH, TAKMM 00pa3oM, MAaHTUITHOE MPOUCXOK/Ie-
HUE) MOMONHSIa c00010 TUApocdeEpPy, HO YaCTh ee MOrIoIIaIachk 00PaTHO MOPOaMU OKeaAHHYeCKOil
KOPBbI
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KoHen 03HakoMuUTEJIbHOT0 (pparmMeHra.

Texkcr npenocrasieH OO0 «JIutPec».

[IpounTaiiTe 3Ty KHUTY LIEJIMKOM, KYIMB IIOJHYIO JIEraJbHYIO Bepcuio Ha JlutPec.

BesomnacHo onnatuTh KHUTY MOKHO OaHKOBCKOM Kaprtoit Visa, MasterCard, Maestro, co cuera
MOOWIIBHOTO TenepoHa, C TUIaTeKHOro tepMuHana, B catone MTC wm Cesi3Hoii, yepes PayPal,
WebMoney, fAunekc.densru, QIWI Komesnek, 60HyCHbIME KapTaMu WX APYTUM YIOOHBIM Bam crio-
COOOM.
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