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SEMIJ1A
BCEJIEHHAA

KO.A.KoCbIrnH

nyyaertcs NyCTb NOKa NPEANONOMMTENbHbIN BLIBOA, 4TO
oblwenpu3HaHHble CEHYac 3HaueHus BO3pacTa 3emnn M
BceneHHON CHNBHO 3aHMIKEHbI, UTO FEONOTHUECKHE M KOCMO-
noruYeckue NPeACTABNEHHS HMEIOT HeAO0CTATOYHO Tduek con-
PMKOCHOBEHMS, @ MCTOPUA 3eMNiM MOYTH COBEPLIEHHO He
PacCMaTpMBAEeTCA KaK netonucs ucTtopuu Beenennoi.
Haunem ¢ camoi obuieit XapaKTEPHCTHKM reonork-
ueckoi cuTyauuu. CTpoOeHME M reonorMueckoe passurue
KOHTMHEHTANbHBIX M OKEeaHWMUEeCKHUX BNOKOB KaK KPYNHEeMWmx
FEONOrMHEeCcKMX CTPYKTYPHbIX 3NEMEHTOB 3emii, a TaKKe
NNAT(POPMEHHLIX W FEOCHHKAMHaNLHLIX obnacted obbruno

BpesyanaTe uaydedmsn AoxembpuitcKknx TOoNuy 3emnu no-

onpefenAroTCca Ha OCHOBE MW3Y4YEeHMS HawmeHee MeTamop-

(hbM30BAHHBIX (MameHeHHbiX) (PAHEPO3OHCKKMX M OTHACTH BepX-
Hegokembpuiicknx obpaszosanuin. Huwwe Hux pacnonaraoTcs
cepuM HEPERKO CMALHO METAMOP(PM3OBAHHLIX NOPOA, Cna-
rarowme PyHAaAMEeHTbl LPEeBHMX nnatpopm, OTHOCHMMbIE K
paHHemy aoxkembpwio. B nopopax 3Tux cepuin NMPU3HAKM
nepeuMuHon obonoukm 3emnu COXPaHMIWCE AANEKO He nos-
CEeMECTHO, TaK Kak MeTamMop(du3m B 3HAUYMUTENLHOW cTene-
HM CTMpan ee uepTbl. [loatomy B paHHem pokembpum
NpuBbLIUHBIE ANA (PAHEPO30A KPYMHbIe CTPYKTYPHbie (POopMbI
M INeMEHTbl HE MPOABNAIOTCA AOCTAaTOUHO OTHET/IMBO.
' BOCCTAHOBNEHME MCTOPHM 3eMNu B PaHHEM AoKemBpum
3HAYMTENLHO 3aTPYAHEHO MO CPABHEHMIO C Bonee NO3AHNMMM
3tanamu. Ha orpoMHbIX NPOCTPAHCTBAX AHA OKeaHa NopoAb!
paHHero aokembpus HeAOCTYNHbI HENOCPEACTBEHHOMY M3Y-
uenuio (NO HEKOTOPLIM MpeACcTaBneHuaMm, Ha Bonswen yacTy
AHA Takux nopop Boobuie HeT, YTO CBA3LIBAETCS C Pas3-
ABMIKEHMEM NAMT — CNPeAMHrom — W oBpasoBaHnem HO-
BOW KOPpbI), @ Ha KOHTMHEHTaX OHM A[OCTYNHbLI Habnoge-
HHIO NMWE HA LWMTaX, CPeAHHHBIX MACCHBAX M B OTAENbHbIX
BICTYMaX B CKNagvartblx cMcTemax. Bmecte ¢ Tem uHTepechi
reonormyeckon Haykm TpebyloT 3HaHMA COCTaBa, CTPOEHMS
M MCTOPMM PAa3BMTUA BCeW 3emnu B paHHem agokembpun
MAKM, NO KpaiiHel mepe, ee BHeWwHeW oBOoNouKW, Tak Kak
TONLKO TaKMe 3HAHWMA [AAYT BO3MOMHOCTE PEKOHCTPYM-
POBaTL PaHHME 3Tarlbl CYLL@CTBOBAHMA 3€MINM M, B KOHEUHOM
cyeTe, NOHATL €€ NPOUCXOKAEeHHWe.

Mockonbky paHHepokembpuiickMe Nopofbl PEAKO Bbi-

Opwi Anexcanaposuy Kocbirun,
akagemuk, gupektop Mucruryra
TEKTOHMKK W reoPuanKkmu

ABHU AH CCCP. Cneuynanucy

8 obnact TEKTOHMKH # reonorun
HepTH. B 1985 r. HarpaxaeH 3010TOH
mepansio WM. A, . Kapnuhckoro.
fepoit Coumanuctuyeckoro Tpyaa.
ABTOP MHOTOUMCAEHHBIX  HAY4YHbIX
paboT, u B TOM uYucne MoHOrpapmn:
OcHOBbI TEKTOHMKH. M., 1974;
Textonmka. M., 1969; 1983.
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XOAAT Ha MOBEPXHOCTb, @ NPM3HAKM MX Nep-
BMYHOTO CTPOEHMS CTepThbl, OAHO3HAuYHblE
npeactasnernnss 06 ux CTPyKType, ncTOpHMM
M DA3BUTHM NOYTH HEBO3MOXHLL. OTCi04a WK-
pPOKO€e MCNOoNb30BaHME CaMbiX PAa3HOOBPa3HbLIX
Hay4HbIX TMNOTE3, KOTOPbIE CTAHOBATCA HEob-
XOAMMBIM UHCTPYMEHTOM MCCNEAOBaHMA. Yum-
TbiBan Gonswmne rnyBuHbl 3eMnM, 8 KOTOPLIX
«CKPbIBAETCA MCTMHA®, NEPUOA TMNOTE3, C MX
YaCTO AQHTAaroHMCTMHECKMMMU MPOTUBOPEUMIMM,
B M3y4YeHWMM paHHero pgokembpus 6y.qer euje
OUYEHb ANMTENbHbLIM.,

Cnenyer umets B Buay, YTO PagMOMeET-
puyeckmi (MnM, Kak NPMHATO rOBOPHMTh, ab-
CONIOTHBIN) BO3PACcT — 310 He Bonee yem B8o3-
pacT nocnefHeN KPMCTannuiauumu B NQpoaax.
CrouT nopoge pacnnasuTbCs MM NpetepneTs
HOBbIM ryboKuit meTamopdH3m, Kak cTUpaeT-
CA ee MOANUHHBLIN BO3PACT, NPM 3TOM, BO3-
MOMHO, BbINARAET OrPOMHbBIN OTPE30K recno-
rMYECKOM MCTOPMM M BO30BHOBNRETCR HOBLIN
otcuer spemeHn. [Moatomy K NpuBOgUMBIM
B NMMTEpatype [aHHbIM O PAAHOMETPHHECKOM
BO3PAacTe HAAO OTHOCKMTLCSA C YYETOM CAenaH-
HbIX OFOBOPOK, AaMe eCNM [EeN0 KacaeTtcs
BO3pacTa 3emnam.

3pece yMecTHO HanoMHuTe o cyanbe
3KCTPEMAanbHbIX 3HAYEHWH BO3PACTa 3EMHbIX
nopoa, 3aMEeTHO NpessIWAWMX obwenpuHs-
TbiH BO3pAacT nfaHeTsl. JTH onpeaeneHus
NG PAa3HLIM NPUUMHAM CUYMTANMCL HEKAYeCT-
BEHHBIMH MK e OBBACHANMCE NPOoUEeCCaMH,
SKODLI BAMSIOWMMM HA XOA PAAMOAKTUBHOIO
pacnapa. Npueegem HeKoTOpPble gaHHbie Ta-
KuX onpeaene’un.

Ana cniopncTo-cynePUAHONO LEeMEeHTa
KOHrnomeparoe YkpauHckoro wuta A. M. Ty-
ra?uuos YPaH-CBMHUOBBIM METOAO0M (2°6Pb/

8U) onpegenun eospact B 6 mnpa nert'.
Tauue e paHnbie nonyuunm A. U. TyrapuHos
n K. B. BontkeBnuy Ana MyCKOBMTM3MPOBAH-
HbiX apKo3 «sToporo ropuaoHran 8 Crapo-
OCKONLCKOM panore KypcKon mMarHMTHOMN aHo-
manun. 3aecs onpefleneHus BO3pPAcCTa C MC-

none3osaHuem 2 °Pb /23U 27ph /235y non-
HOCTBIO coBnanw’.

Ans runepcreHoBRIX KPMCTanAMuYeCcKMX
cnanues OxwHoro Byra Ha Ykpaurckom wure
ypaH-cBuHUOBLIM meTogom (**Pb/?**U) nony-
4YeH BO3pact 5,65 mMnApa ner U TOPHUWA-CBUH-
uosbim metogom (*°pb/?*Th) — 6 mapa ner.
Ans metamoppm3oBaHHbIX OUONCUAOBLIX NO-
POA ANOAHCKOTO MACCMBA KaNMW-aprOHOBBLIM

' KaTanor W3oTonHeix A4aT Nopog Y KpauHCKoro
wHrta. Kues, 1978. C. 176—177.
*Tyrapunoe A, WM, Boihtkesmu [. B.
DokemBpuiickas reoxpoHonorus matepuxoe. M.,
1970.

KO. A. Kocwirnu

MeToflom nonyyeHbl uueppwr 5,3, 54 u 58
mnpa net. [ins onpegeneHms ponu Cybbex-
TMBHBIX ownbox 6bin nposegeH cpasHu-
TenbHLIA aHaNM3 AaHHBIX, NONYYEHHbIX B Pa3-
nuuHbix  nabopatopusx (M. E. Crapmx,
P. B. Komnes u 3. K. lepnuur); ana wmu-
tepeana 1,7—1,8 mnpa ner pacxoxaeHus
cocTtasunu scero 2 %.

Ha Konbckom n-ose 8 MoHueropckom
MAacCMBE BO3PACT OTHOCSALLMXCS K KCEHONW-
Tam «cenbeputos», onpegenenHsii 3. K. lep-
NMHTOM KanMu-aproHOBbIM METOAOM, COCTa-
Bun 7,96 mnpg ner, a 6nactommnonntos —
10,85 mnpa net’, B ynomaHyton pabore
yKa3biBAETCS, YTO NO CPERHEMY COAEPIKAHMIO
B kceuonwrax aproHa M Kanua BO3PAcCT M30-
tona ‘%K ouewusaercs B 7 MNpAa ner, a no
CHUHTE3Y fNEerkux W TAMKEenNbiX SIEMEHTOB -—
npubnusutensro 8 10 mnpa ner.

Otmetum, uto ewe 8 1962 r. 3. K. lep-
nuHr nucan: «Bo3pacT HeKOTOPbLIX OCHOBHbIX
nopoa Kapenuu n Konsckoro n-osa, onpe-
AE€NEeHHbIA KAanuH-aPrOHOBLIM METOAOM, AATH-
pyetcs po 6,5 mapa nert... lopHbie nopogsi
MoOHYM NO pagMoreonorMyeckum AaHHLIM SiB-
nsoTCcs ropaspo bonee ppesHumu obpaszoea-
HUAMM, HEM 3TO CREAOBANO M3 FEONOTUYECKMX
npepacTtasnedmni», N nanee: «Mcxoga M3 atoro,
MOMXHO AYMaThb, YTO NONAYUEHHLIE HAMK 3Haue-

Hus 6500 - 10° ner orpamaior pgefctBu-
TeNbHbIM BO3PAacT MCCneaoBaHHbix obpas-
woB. Mbi nonaraem, 4To 3TM UM(PPLI OTHO-
CATCS K KCEHONUTAM NOAKOPOBOro BElecTsa
3e~mn» .

ObpatumMcs K HOBEHRLUMM [aHHBIM, NO-
nyvdeHHeim Ha Konbckok cksawude. 3pech B
PAAE KEepPHOB Kanuh-aproHOBbIM METOAOM
6uin onpegeneH BO3PAacT roOpPHbIX NOPOA,
OKAa3aBLUMMCA BbilUE€ KAHOHMYECKOro so3pacTta
nnaHeTsi. Tak, BO3pacT MpamopoB C rayBuHb!
5797 m oxasancs paseH 5,29 mnpa ner; xno-
PHUTOBbLIX AMAPTOPMPOBAHHBLIX CNaHLER C ray-
6uHbl 5607 m — 5 mApa ner, a MPamopos
¢ raybunsl 5660 m — 13 mnapa ner’.

YuutbiBan 3T AaHHble, BEPOSTHYIO He-
OAHOKPATHYIO «NEePeCcTaHOBKY» PajguonorMye-

*Tepnuur 3. K, Macnenunukos B. A
ApeeHelive ynbTPAOCHOBHbBIE M OCHOBHBIE NO-
poabsi Moxnue-Tyngpe: (Konwckuw nosnyoctpos)
M HoBble paHHble 06 abconoTHOM BO3pacTe
NOAKOPOBOFO setuecTsa 3emaun / / ABCORIOTHBIN
Bo3pacT pgokembpuickux nopog CCCP. M.,
1965. C. 11—34,

‘Tepnuur 2.K, Wykonwokos K. A. u ap.
/ / Teoxummus, 1962. Ne 11. C, 931—938.
Tepaunr . K, Konsuosa T.B., AyxT.T.
AHOMANLHBIE COAEPIKAHKWA PAfUOrEHHbIX M30TO-
NOB aproHa M renAus 8 MuHepanax nopog
MNeyenerckoro komnnexca (Konbckwh nonyocr-
pos) / / MeTtoagnueckue npobnemsl agepHoi reo-
noruu. J1., 1982. C. 5—21.



3emnn u BceneHHas

CKMX 4YAacOB, @ TaKXe TOT (PaKT, 470 npea-
CTABNEHWA, KOTOPbLIMW NbITannCh OGBLACHMTL
NOBbLILEHHOE COAEPMAHUe aproHa 3a CHeT ero
npuHoca u3sHe (3TO Kacaercs Kanuepo-ap-
rOHOBBIX ONPEAEneHui), BCTPETMAW Cepbes-
Hule BO3paMeHus M ocTalotca Ha cyrybo
rMAOTETHUECKOM YPOBHE, NPUXOAMTCA NpPwU-
3HaTh BEPOATHLIM, Y4TO BO3PACT 3eMAKn 3HAUM-
renbHo Beie obuienpunstoro. Kcratm roeo-
ps, M ana obpa3uos MeTeopuTOB rab6po-
HOPMTOBOIO COCTaBa KANWH-aproOHOBLIM METO-
AOM monyueHs 3HaueHus 9.3 mapa net®.

Ecnu cooBpaeHna O BO3PACTE TOPHEIX
NOPOA MMEIT CKONbKO-HWBY AL BECKWEe OCHO-
BaHWA, TO BO3PACT 3eMNn MOMET U3MEPATLCS
[ecATKaMM MMANMAPAOB JIeT, 4TO NpoTHBOpe-
UMT KOCMONOTMUECKMM NPEeACTaBAeHUAM O
sospacte BcenewHoi, cocrasnsiowem 10—
20 mnpa netr. Ecau e npuHATL BO BHU-
MaHMe 3TH UMdpsl, TO BO3pacT 3emnu pon-
keH ObiTb CHOBA 3aXaT B KaHOHMYECKHe
pamiu. Dtu pamkm (4,56 mnpa net), cor-
nacxo noctpoenuam A. Tauymorto u ap., npo-
BefEHHBIE HA METEOPUTHOW OCHOBE, onpepae-
NAOTCA BO3PACTOM M COMEPIKAHMEM Cyuie-
CTBYIOLYMX eule Ha 3emne M30ToNoB C nep1o-
aom nonypacnapa cseiwe 0,7 mnpa ner’.
O6parmsumnce K 351, mbi AOMKHBLI Bbinu Bl
PACLIMPHTL 3TH NPEeAesibl M NPM3HATL, YTO ero
BO3PACT, M CREAOBATENbHO, BO3PAacT APYrux
TAKENLIX INEMEHTOB, He moxeT Bbite Oonee
10,6 mnpa ner. OpHako 3Ta umdppa OCHO-
BAHA Ha aNPHOPHbIX NPeANOChINKax, 4TO BCe
BELLECTBO 3€MNMU NPOM30LNC M3 MeTeopuT-
HbIX MCTOUYHMKOB M YTO BCE M3OTOMbLI YPAHA
obpazoranuce opHospemenHo. OHa He aomm-~
HA BOCMPHMHWMMATLCH KaK [OCTOBEpPHan, T. €.
gech U momer 6biTh BTOPHMUHbIM, 0bpa-
J0BABLUKWMCA B YCnoBuAx 3emnu 3a cuer
23 nubo npu pacnage NPUPOAHBIX TPAaHC-
yPaHOBLIX 3NEMEHTOB, 4TO, C APYrOM CTOPOHb,
nerko npuMBEAEeT K YBENMMEHMIO BO3pAacTa
3emnun ao 60 mnpa net unn Gonee, ¢ yueTom
nepuopa nonypacnaga ~°U. Opnako ecnm
BO3PACT 3eMNM M3IMEPAETCA AECATKAMM Mun-
nuapnos net, To so3pacTt BcenenHon ponmked
HLITb 3HAYMTENbHO DONLILKUM, YEM NPUHMMaET-
cs BONbLUMHCTBOM ECTPOHOMOB.

B cB%3M ¢ 3TMM BO3HMKaET BONPOC O
TOM, Hackonbko oBHOCHOBaHbI FOCMOACTEBYIO-
wme npeacrasneHus o soapacte Bcenennow.

S Tepnuur 3. K, Osuunnnukosa TI. B.
K Benpocy O NOCTOAHCTBE CKOPOCTH PAfMOAK-
TMBHOrQ pacnaga / / Feonoro-pagMonorMyeckas
MHTEPNPEeTaUMS HECXORAUIMXCA 3HAHEHHH BO3pa-
ctoB. M., 1973. C. 21.

" Tatsumoto M. Unruh D. M., Desbo-
rough G. A. // Geochim. et cosmochim. acta.
1976. Vol. 40, Ne 6. P, 617—634.
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Ha Takyto peBu3MIO Ham AaeT NpasBo OCHOB-
HOM MOCTYNaT KOCMORNOrWM, COFNSCHO KOTO-
POMY 3aKOHBI (PH3MKM, YCTEHABAMBAEMbIE HA
3emne unu B OKONO3eMHOM (B A0OCTAaTOUYHC
WHMPOKOM CMbICNE, OTBEUAIOWEM BO3MOXHO-
CTSM COBPEMEHHbIX KOCMHYECKMX Mccnenosa-
HWiA) npocTpaHcTBe, MOryT 6biTe JKCTpanoau-
posaHbl Ha 6onbwue obnact u aame Ha BCO
BceneHHyto. A 6e3 3TOro NOCTyNnara Kocmo-
NOrMs KaK HayKa HeBO3MOXHAa. MKHbiMu cno-
BAMM, METOAMKA KOCMONOTMUECKUX NOCTpoe-
HMA BECbMa OBnu3Ka K MCTOPHMKO-reonorvue-
CKHMM PEKOHCTPYKUMAM, OCHOBAHHBIM Ha METO-
pe aktyanuama (Hactosiwee — xkniod K Npo-
weawemy), Bea KoToporo omu Takwe Gbinu
6bi HEBO3MOMHbI. M Ham HCHO, 4TO BCH
uyTh v He 6Ge3rpaHnuHas MHOrO3HaAYHOCTL
petueHuit (runotea o paHHei uctopun 3em-
M MNW Ke O NepBbiXx CTAAMAX PaHHero Ao-
kembBpus) Kacaetcs B PasHOM mepe CyXpae-
nuit o BceneHHoW. Mbi mano 3Haem © 3em-
ne NATMMMANMAPAHOM [ABHOCTM, a TaKwe
O 4acTax BceneHHOM, OTCTOAUMX OT Hac Ha
PacCTOSHMA, H3MEPAEMbIE MUNNMAPAAMH CBE-
TOBbIX NeT. B Hawem pacnopsaMKeHUu MoryTt
6biTb TONBKO runotTesst. Ho runorvesnsl one-
PAIOTCA, Y HMX Kak Obl BLIPACTAOT KPbIAbLS
ANA CAMOCTOSTENLHOrO MONEeTa; OHW pacTyT
M KPEenHyT, MMTascb HaubBonee «BKYCHbIMU»
M «NUTaTENbHBIMMY DAKTAMM, C YAMBUTENbHON
noekocTeio Buibupan Mx u3 Heobospumoro
MHOXECTBa «HecbenobHbix». Tak 66110 1 ¢ on-
peAeneHMsMM NpeAensHOro BO3pacTa atom-
HbIX SA€P, BbITEKAIOWMMHM TONBKO M3 Npeano-
NOMEHMMH, HO NONYUMBLUMMM HYTb NIM HEe npasa
aKCHMOM. B YACTHOCTHM MPU pelueHnM Bonpoca
o sospacte 3emnun’. MpoucxoanT Heuto no-
pobHoe TOMy, KaK CO3f[4aHHblA aBTOPOM nu-
TepaTyPHbLIH repoi HauMHaeT XHTb CBOEM Xua-
HbIO W yBnekaeT aBTopa no cobcTBeHHOMY
nytw, 3actasnss ero 3abeiTe O nporvoTune.

BoapacT MPamoOpOB, OLEHEHHbIH C no-
MOLUBIO Kanui-aproHosoro metoga s 13 mnpa
net, u NoaobHbLIM BOIPACT xnopuToB, kapboHa-
TOB, TYPMAJIMHOB U TPEMONHUTOB U3 Konbckown
CKBaXKMHbI, MNONYHEHHbIA YPaH-TeN1eBbiM me-
Top0M, OBbABNEH HEBEPHbIM Kak «Hepeasb-
HbIA MOMHbIM BO3PAacT BCNEACTBHE MOKANbHO-
ro u3bbitka aprona»’, MoucTuxe yausMuTens-
HO, YTO M aproH, M renMi NoCTYnaioT M3BHe
KaK pa3 B TAKMX KONM4eCTBax. yrobbi adam
COBNAAAIoWME 3HAYEHHS BO3PACTA PA3AMUHBIX
nopoA. B KauecTBe O[HOrO M3 aprymeH-
TOB «JIOMHOCTM» NPMBOAMTCS coobpaxenue,
4TO BO3PACT 3TMX NOPOA NPesBLILaeT BO3PacT

® Yepawnues B.B. F‘acnpoapaHeHHBCTb XM=
MUUECKMX nementoB. M., 1956. .
® Konwckas csepxraybokas. M., 1984. C. 65.
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ConHeuHoi cucTembl, onpegensemeit B 5 u
aaxe 4,5 mnpa ner.

Conocraeum 370 BbICKA3bIBAHWE C Bbi-
CHA3bIBAHMEM ACTPOHOMOB O TOM, YTO «BO3-
pacT 3eMnM M METeopMTOB NOpSAKa NATH
munnuapaos netv. [Mo3ToMy CUMTarOT, YTO BCH
ConHeunas cucTema cyulecTsyer no KpasHen
mepe 5. 10° net»'’.

BrickasbieaHMa reonoros M acTpoHomos
ABHO NpeacTasnstoT COBOH norvyeckm nopou-
M Kpyr. Ha rpanuue reonorum M acrtpo-
HOMMWKM 33BA3LIBAETCA Y3/, KOTOPbLIA AOMKEeH
6biTh pazpybnen. [ns onpegenenus sospacra
ConHe4YHOH CHCTEeMbI MHOTO NOME2Hee 3eMHO-
ro 3TanoHa mor 6ui okasaThcs TOT aKT, 4To
«3HEPrMM npespaueHus BOAOPOAA B renui
6bino 6Bel BOCTATOMHO [AnNs NOAAEPMKAHMA
uanyyennsn ConHua B TeyeHue BPEeMeHH no-
psaaka 10'' net»''. U3 scero ckazanmoro cne-
Ayer, uTO BO3PACTOM rOPHLIX nopos B
13 mnpa ner He Hapo npexebperars, a
cnepyeT ero cumrate KpynHedwed npobne-
MOM, AOCTOMHON M3YYEHWH HEe TONbKO B reo-
NOrKMK, HO M B KOCMONOrHHM,

Heuto noxomee npoucxoautr ¢ npeg-
CTaBNeHHAMH © Bo3pacte BcenenHon. Mage-
CTHO, 4TO nOHavany A. DHHWTEHH CuYM-
Tan Bcenennyio CTaLMOHAPHON. 3atem
A. A. PpugmaH BLIRBMHYN CBOIO TUNOTE3y O
HecTauMoHapHoCTH BceneHHon, koTopyro Ditk-
WTEeHH CNYCTA HECKONLKO NeT NpMHsn, nocne
4yero yTBEpAWNOCh MNPeAcCTABNeHMe O HeCTa-
unoHapHocTu BecenenHol. Cospaerca sneuar-
neHne, YTO NPEeACTaBNeHWe O CTaUMOHAPHOM
BcenenHo# 6bino nuws csoero poga Teope-
THYECKMM KTYNMKOM», M3 KOTOPOro HHLWTEMNH
BLICTPO BbIWEN, 8 €r0 HOBbI® 4OKA3aTeNhLCTsa
HecTaunoHapHocTu BceneHnHol 6Gwinu npocto
nobenol O/RETOro B MaTemaTmueckue ogemabl
3ApaBoro  cmeicna. Ho wecraumoHapHocTe
Bcenennon moer Buite pasnuuHoii. Pacwim-
peH1e unu Cxate ~—~ 3TOC NPOCTeHLlMe Npo-
LeCChl, K KOTOPbLIM PHMCKOBAHHO CBOAMTb BCHO
3sonouuio BcenenHon M KOTOphie AONMHbI
kombBunupoBaTLCA APYr ¢ Apyrom, ycrtynas
NepPBEHCTBO OAHO APYrOMY He TONIbKO BO Bpe-
MEHM, HO WM B NPOCTPAHCTBE, M COUETANCH
C BUXpPEBbIMM M Donee CNOMHbIMH ABHIKE-
HUAMM,

B 1842 r. ascTpuickuit yuensiit K. Oon-
nep YyCTaHOBMN 3aBMCMMOCTbL HacTOTbl BOMH
OT CKOPOCTH NEPEMELEHMN MX MCTOUYHMKA
oTHocuteneHo Habniogatens. Mpu npubnuxe-
HMM MCTOYHMKA €rO ANMHA BONHbI YMEHbILAET-

1 Cr_pyue Q. Mlunac b, Munnauc 3.
JnemeHTapHan acTpoHomua. M., 1964,
""Bpawnar Ow., Xoax N Actpodmanra Con-
HEYHOH CUCTEeMbl, M., 1947

O, A. Koceirun

Cfi, NPM YARANEHWM PacTeT, 4YTO COOTBEeTCT-
BYET YMEHLIUEHHIO 3HEePruM M3INYYeHMA #
«NOKPACHEHUIO» CMNEKTPANbHBIX NUHHH, UK MX
CMELLEHMIO B ANUMHHOBOJIHOBY!O 4acTb CNEKT-
pa. KpacHoe cmeuwenne 6bino obHapyeHo
Xabbnom B CneKTpax wu3anyyeHus pHanekux
ranakTuK. lNpu 3tomM, Yem panbwe ot Hac
ranaktuka, Tem 6onblue kpacHoe cmetuerue
NUHUIA B €@ CNEeKTPEe W, CNefOBaTenbHO, TEM
6uicTpee oHa ypansercs ot Hac. Takum obpa-
30M, Bpose Bul noaTBEpAMNAcE MbICTL O pac-
wupenun BeceneHHot. 3arem oHa Beina sosse-
ASHA B paHr «KkapAuHanhHoro daxra» (ror-
Aa KaK 3TO BCOrO-HABCEro CMCTEMa NocTpoe-
HMH M THNOTE3, B KOHEYHOM CcYeTe OCHOBAH-
Has Ha 3EMHOM MM OKONO3E@MHOM maTepma-
ne) u t. A.

OtkpoiTve Xabbnom Toro, 4o KpacHoe
CMEWEHME BO3pacTaeT C yAaneHWeMm rana-
THK, SAABNAETCH, KOHEUYHO, BenMYaMLUMM HayuJ-
HbiM poOcCTHkeHHem. Ho uHTepnpertaums ato-
ro ¢akta mower bbite paznmunoin. [lo-su-
AUMOMY, C YHETOM HOBLIX faHHBIX O BO3pacTe
nopoa paHHero gokembpus neobxogumo ne-
pecmorpeTs npeacTasneHns o so3pacte 3em-
nv, a Bmecte ¢ tem M Bcenennoit. Koc-
MONOrMYecKMe 3afauM [OMKHLI PeLllaThca Ha
3eMHOM maTepuane, mHaqe Byper Hapywex
YROMSHYTbIM OCHOBHOM MOCTYNAT KOCMONOTMM.
BoamoOHO, KpacHoe cmelweHne aganekux ra-
NAKTHK AONMHO NONY4HYMTh HOBOE MCTONKOBA-
HHe. 3aecs MOXKeT ceirpate CBOI0 PONb M
Hebe3bi3BecTHAs «CKPbiTas macca» Bcenew-
HoM. B kocmonorum ycraHosneHa kpuTHueckas
ANOTHOCTL BGWECTBA BO BcenenHon — npu-
mepro 10 r/em’. Cuutaercs, uto ecam
CPefHAA NNOTHOCTL HHMIKE KPMTHUECKOH, TO
BcenenHan pomuna GeckoHeuHo pacWwHpATh-
CR, @ €C/M Bhllie — 3TO PacCWMpPEeHWe PaHo

MM NO3[HO CMEHMTCHT CXKaTHem. (10 Heko-

TOPbiM OUEHKAM, NMNOTHOCTL, € YHETOM MAacChbl
Of\HMX TOJILKO 3/EKTPOHHLIX HEHTPMHO Yyxe
pPaBHa KPUTHUECKOM, @ €CnNH NPMHATL BO BHM-
MaHMe MAaCChi MIOOHHBLIX M T-HEHTPHHO, TO
NAOTHOCTb NPEBLICUT KPMTHYECKYIO W Bce-
NeHHas He cMmoxeT pacwupaTtecs GecroHeu-
HO. B 3Tom cnyuvae TarovteHue OCTAHOBMT
pasneTalolMecs ranakTMku 1 HaNPasMT ux No
oBpatHomy nytn. OpHako 8 wectaumoHap-
HOi BcenenHol panekue ranakTMKM MoryT
MCMbIThIBATE CAOMHLIE ABMIKEHMS M 3IBOAIO-
UHMOoHMpoBaTh, coBcem He oBszatensHo ybe-
ras Apyr o7 ApYyra, «Kak 4epT OT najaHa».
Hapo euwe umerts B BHgy, uto penukToBoe
M3nyuyeHwe BOBCe Heob93aTenbHO paccmaTpmu-
BATb KaK OCTAaTOUHOE CBMAETENbCTBO HAYaNb-
HOro B3pbiBa CBepXxnnoTtHon Bcenennoi. Begs
B 3TOM CNOBOCOYETAHMM fMLUb CNOBO «H3NY-
HeHME» O3HAYAET HMIMEPHMYIO BEeNHUMHYy, a
TO, YTO OHO PeNUKTOBOE,— 3TO TONLKO IHMNO-



3emns n Becenennas

Te3a, cnpaBeAnMBan B MOAENU «ropavuen» Bee-

NEeHHoM.

MTak, UCCnenoBaHHs pPaHHero aokemb-
NOCTaBMTL CEPLE3HEeHLIMH
Hayu4Hbili Bonpoc © HeoBxoammocTu corna-
COBATb Pe3ysibTarbl PAa3NMUHbIX NOAXOAOB K
M3yveHuio so3pacra 3emnu W Bceneunoh,
HUctopus 3emnu ANMTENBHE M CAOMHMAE, M B
Heilt MoryT BuiTh 3anevarneHsl cnegbl Kpyn-
HeMWNX KOCMMUYECKMX cobBbiTui. Ee nayuenue,

pusa nossonsoT
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B8aHMSA K PA3BUTHA TaNSKTUK M KHX cKonne-

HMH, @ TaK)Ke KBa3apoBs, AOMKHO NPMBECTH

poeaswimecs

HapsRy € BbIACHEHMEM 34KOHOB CYLLECTBO-

- 3a nocnegHMe roAbl METo-

Abl  WMIAOTOMHOMW TeOXPOHONOrMKM
pocTuraM  cosepwencrsa. Jlabo-
paropmMmM mupa OCHAWEHbl MAacc-
CNeKTPOMETPamMy, NO3BONAIOLIK-
MH M3MEPSHTb MIOTOMHbLIR COCTas
c NOrPELWHOCTL O He Xyme
+0,002 % w3 HaBecok Mmaccoi
ao 10— r. Mccneposatenu mme-
10T  BOIMOMHOCTE  OnpejenAtsb
BO3PACT KAaK MNOPOALI B LEnoMm,
TaK W OTAEAbHbIX MMHEPEAbHBIX
3epeH pa3imepom B gecAThie
AONM MHANHMETPA MM [QaXe oc-
KONKOB TAKMX 3EpPeH,

TonKkne metoasl mHTepnpe-
TAUMM MIOTONHBIX [AHHLIX NO3BO-
NAOT ¢ NOMOWILIO PA3HLIX Bapwu-
aHTOB M3OXPOHHLIX NOCTROBHHH
HaAXOAMTb BO3PACT HE TONBKO KPW-
CTANNM3ayumu, HO W BTOPHUHOIO
meTamopodpnama nopop. Muave ro-
BOpsA, ofnpefenaTs [eHCTBUTENb-
HbiH BO3pPAacT A[aXe 710raa, Kor-
A& MMWHEpan TepfeT HeKoTopoe
KORMYECTBO PAfHMOaKTMBHOTO MAM
(v) paguorexnoro waorona.

3T MEeTOLbl HEOAQHOKPATHO
ONMCAHBl B HABYYHbIX CTAaTb®X,
MOHOrPAPHAX M NONYNAPHBIX KHM-
rax'. CerogHn ypaetcs HafeMHO
M CTPOro paarpaHM4XBsars reocno-
ruyeckne cobuiTMs, npown3sowes-
wue 2—3 MnApa nert Hazap < pas-
pewawuiel cnocobHocTeo A0

"Crapux WU. E. fAaepnas
reoxpononorua, M. N.. 1961;
Cobaroesuy 3. B. U3oro-
Mb! CBMHUE B rEOXHMMMH M KOC~
moxumun, M., 1970; Maocron-
Has reonorua. M., 1984;
Fropoxos M. M. Pybuguin-
CTPOHUHEBDbIH MeToA M30TOon-
HOW FeOXPOHONOTMM. M.,
1985; Wykonworkon MO A,
Yacsl Ha munnuapa ner. M.,
1984,

0,002 mnpa nert, 1. e. U3MeEPATH
reonoruwuyecKce spems ¢ TO4-
HocTeio He xyxe 0,1 %! B Hayu-
HOW nMTepatype BNOMHE Cephe3-
HO - OBCYKRABIOTCA NPHHUMHBI pac-
XOWAEHMS B OLEHKax BO3pacTa
METEeOPMTOB, NONYYEHHbLIX NO He-
33BMCHMMbBIM  YPAH-CBMHUOBbIM ¥
Pybuamnh-CTpOHUMEBBIM  M3OTOMN-
HbiM  «qacam» — 4,554 wnu
4,562 mnpg ner... Ons onpepge-
neHua Boipacra 3emnu AeTansHo
paszpafoTan pPSsSA  HE3ABMCHMMbIX
Mmofenen pPasBUTHA PAa3HbIX M30-
TOMHBLIX CHCTEM MAAHETLI B LENIOM,
NPUBOAAWMX K OAHOMY ¥ TOMY e
3HAYEHHIO ee BO3PAaCcTa — OKONO
4,6 mnpa ner...

Beisog HO. A, Kocbirmna o
TOM, 4TO NErKO YBENUUWTL BO3-
pact 3emnn go 60 mnpa ner unu
Hbonee, no cywecrsy OCHOBAH Ha
Heckonekux BoiBpaHHbIX M3 nuTe-
paTypbi 3KCNepPUMEHTaNbHbIX AaH-
HbiIX, MONYYEHHbIX B OCHOBHOM
ner 20 Rrasaa. B cTatee um
npunuMcaHd M3oTOMHO-TEOXPOHONO-
TMUYECKMM CMbICH, KOTOPOro OHH
Ha Camom filene He MMeIoT.

Mpexae Bcero 370 OTHO-
CHMTCA K [aHHbIM YP3H-CBUHLLOBO-
ro meroga. Hanpumep, 3HaueHue
6,0 mnpag netr ans cnogucTo-
CYNbPMAHOIO LEMEHTA KOHTNIOME-
PaTOB HUIKHEH CBUTbHI KPHBOPOM-
CKOW CepuM paccMaTpHUBAETCH KakK
pPeanbHblil BO3PAacCT.

Ho npw 3Tom He yuuTei-
Baevcs, uto obpasubl Beinu B3ATHI
W3 30HbLI THUNEePredHbIX nameHe-
HUK, NPUBOAALLMX K MNpeumylie-
CTBEHHOMY BbIHOCY YypaHa. A 370
Hen3bewHO NPUBOSMT K 3asbilue-
HHUIO «BO3pacTa», BbIYMCNIAEMOro
no chopmyne:

f=lk In(%)JH),

rpe Boipaxenue Pb/U o3wHauaer

K B3aMMHOM KOPPEKTUPOBKE reocnoruveckmx
M KOCMONOIrMYECKUX MNOCTPOEHUK M, HECOM-
HEHHO, K AanbHeHrWeMy Nporpeccy B passu-
TMM 3Tux Hayk. A,
pMTbL, UTO reonorv4yeckue paspesbl, Popmu-
Ha NPOTAMKEHMM
OB NET, MOTYT OKa3arbCs KAUYOM K NO3Ha-
Huio Bcenennon.

Kak reonor, xouy Be-

Munnuap-

OTHOLUEHME KOHUESHTPALMI CBMHLA
W ypaHa B obpasue.

Begs yMmeHblueHWEe KOH-
ueHTpauMmM ypaHa (3HameHaTens)
B COOTBETCTEMM C 3aKOHAMM an-
rebpsb! 3aBuiuaer apobs u coort-
BETCTBEHHO — 3Ha4YeHMe BO3pac-
Ta. B pa3HoN cTenenn — no pas-
i MpoTOmHL oTioeNan:
me/mu, Pb /U, 27Pb/*"°Pb,

Pb/***Th. Mmenno 3ta obuiunasn
B reOXPOHONOIrMM CUTyaUMs u
onucaHa B cratbe A. WM. Tyra-
puHoBa ¢ Konneramu’. Ho B Mzo-
TONKHOI reoxpoHonoruu paspabo-
TaHb! ONPEAENEeHHA WCTMHHOTO
BO3PAcTa WM ANR TaAKuX CNydaes .
Opus u3 cnocobos OCHOBAH Ha
TOM, YTO HA BO3PACT, PACCUUTHI-
B3EMbIA NO COOTHOLIEHMIO U3OTO-
fnoB TOALKO CBMHLLA, NOTepu ypa-
Ha B TMMNEPreHHbIX YCROBMAX
nouT He ckassisaroTtca. [lostomy
ANA TEX XHe cngucto-cynspui-
Hbix KoWrnomeparos A. M. Tyra-
PMHOB C KOANNEFAMMH CMOTAM no-
CTPOMTL B CHUCTEME KOOPAMHAT

. 20/Pb/204pb — QUGPb/Q(MPb —_ U30-

XPOHY, Ha HOTOpPOHM OKasanack
M Touka obBpazua ¢ HaXyWMm-
cs «Bospactom» & Mnpa ner.

‘Tlo rvaHrewcy yrna HaknoHa uzo-

xpoHsl A. W. TyrapmHos u ap.
nonyunnu sospact 2,52 mnpg ner.

Bubukosa E. B, Ty-
rapuros A. W, 3 bi-
kos C. K. O Bospacre cegm-
MEeHTaL MK KPHUBOPOMCKON
Tonwmu // Tp. opguHHapuaton
ceccun Kommccum no onpepne-
newnio  abconwoTHOrO BO3-
pacra reonoruyeckmnx Popma-
umin. M., 1963. C. 163—167.
S illykonwrkos K. A,
FropoxoasW. M, Nesuen-
ko O. A. Fpaduseckue me-
TOA4bl M3OTONHOW TEONOrWM,
M., 1974.
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B cratee HO. A. Hocniruua o6
atom He coobuiaercs.

Apyron  «cBepxapesnmiin
oBLeKT, KOTOPOMY NPHNHCLIBAET-
ca Boapact 6 mnpR ner — 06-
Pasibl MYCKOBMTHIMPOBAKHEIX ap-
ko3 Crapoockonbckoro paiioHa
KMA'. MomHO nocTponts u ansa
3TMX cOPaILOB H3IOXPGHY 8 TOM WKe
cUCTeMe HOOPAMHAT W YBMAETH,
4TO TOMKRA «b-munnuapfHoro» ob-
Pa3ua OKa3bLiBARTCR HA 3TOW Npsa-
MOM NHMK, TaHreHc yrna HaKno-
Ha OTBeqaer sozpacry 2,3 mnpa
ner...

Takum o06pasom, paccum-
TaHHbie no ‘"Pb/"%U  auicoxme
BO3PACTHLIE 3HAYGHUN — PEe3yib-
TarT Murpaumv ypara. Camu o
cebe 3Th 3HaveHus HHKakoI uH-
thopmaummM © BO3PACTE HE Co-
Aepwar.

Heckonbko cnoe 06 name-
PEHHMAX NO  Kanui-aproHOBOMY
metogy. Cerosana xopowo wua-
BECTHO, 4YTO MUHEPansl 4 MOpo-
Ab! UBCTO COREPMAT TaK MHOrO
uaotona ‘’Ar, uyto ero obpazo-
BaHHWE W3 Kanusa in situ — mckno-
yaetcs. Takor u3bsiTauusln  ap-
ror 3. K, Tepnunr obnsacHan re-
HEPAUHER 8 MMHEpPanax B Hews-
BECTHbIX PAAMOAKTHBHbLIX NPOUEC-
cax. Bce ocrantHbie umccneposa-
TEMM CUYMTAIOT, YTO M3BLITONHBIN
aprow B Gepunne, wkopanepure,
KBapue, ca3abepure, nMpoOKceHe,
nnarnoKknale, mpamope, cynodu-
AaX M MHOTMX APYrMXx mMuHepa-
Nax W NOpPOAAx 3aXBAaYeH NPK Mx
Kpuctannuzauuu. Beiumcnaemsie
No u3bLITONHOMY aproHy «Boa-
PacTei» HM reoROTHYECKOTD, HWH
(PHIHYECKQIC CMLICAD HE MMEIOT.
370 He npeacTaBneHue «Ha cyrybo
FMIOTETHYBCKOM  YPOBHEX, Kak
yKaseiBaerca B cratse KO, A, Ko-
ChITMHA, @ Pe3YNbTaThl CepPbe3HbIX
IHCMNEPMMEHTANbHLIX  MCCNeaoBa-
HUMH, BBINOMHEHHLIX BO MHOIMX
nabopatopuax, KATOpbIE NO3BOAA-
T yTBEPXAaTh:

1. Bo scex munepanax ¢ n3-
Buitounsim "YAr, T. €. ¢ nNoBbiWeH-
HbiM «BO3PACTOM», BCEraa npu-
CYTCTBYIOT W Apyrve Bnaropog-
Hbl@ ra3bi: HEOH, [enuu, Kpun-
TOH, kcenoH. Ecnm 61 “"Ar 06-
Pa30BafICA M3 KANMA B TAKMX MM-
Hepanax, HY}Ho 6uino 6w npugy-
MaTb AAEPHBIE NPOUECChI ANA re-

*Tyrapunoe A, W, Boai-
tkesunu [. B, QokembBpui-
CKas reoXpoOHONOrus MmaTte-
puros. M, 1966,

HEPALMK NONYTOPA AECATKOB M30-
TONOB OCTaneHbiXx GnaropogHbix

‘razos. Bce obvsacuserca ropazao

npowe — 3axsarom Bnaropos-
HbIX Fa308B MNPW KPHCTANNM3auHM
MHHepanos. MmenHo nostomy
8 Gepunnax, HANPUMEp, OHM B Tex
HE COOTHOWEHMAX, 4TO W B NPH-
POAHDbIX raszax’,

2, SKCNepMMEeHTanbHO MC-
CNeA0BAHO MECTOHaXOMAEHHE 3a-
XsaueHHbIX aproHa u gpyrux 6na-
ropoaHeix razoe B CTPYKType
MMHEPANOB € «3KCTPEMANbHBIMM
BO3PACTAMMUY — B MMUKPOBKNIOUE-
Huax®. PaspaboraHsl merogbl MX
BCKPLITHA AA% WCCNEROBAHWME 3a-
xBaueHHbIXx BnaropoaHLix rasos.
MccnegosanHa KUHETHMKA Boigese-
Hua saxsaveHHoro ‘"Ar m gpyrux
rasos, CYU,eCTBEHHO OTAMYAIOWAN-
CA OF KMHeTMHKM BblAEneHWa pa-
AHOr@HHOro aproxa’.

3. U3bbitounwiis  Ar B
oueHb BONLWOR KOHUEHTPALMK
HepeaKo acTpeyaeTcs BO BTOPMY-
HbIX MHHEepanax, TOHKOW KOPKOH
NMOKPLIBAHO WM X nepsm—mme MHUHE~
panbHele 3epHa,— B Xa0puTe,
B KaHkpwHuTe, B8 Cynbtugax.

4. 3axeauenHbin *’Ar obHa-
pymuaaeTcs B paAge CHHreHeTHY-
HbIX Kanur-cogepmaliMx muHepa-
NOB, KAKYUWHXCH PAZHOBOIPACTHM-
mu. Mpu noctpoenun msoxpow B
cucreme koopaunar ‘"Ar — K
M30XPOHB] OTCEKAKT HA OCH OpaM-
HAT OTPEe30K, UYUCNEHHO PABHLIA
KOHUEeHTPaUuMuM 3aXBAYEHHOro ap-
roma.

5. 3axsart 6naropogHbIx ra~
308  PACTYLLUMM  KPMCTANNamh,
B TOM uucne 3axsat ''Ar, HeoA-
HOKpaTHO mogenuposanca B nabo-
partopHuix ycnoBmax. Jokasarens-
CTBO CYLLECTBOBAHMA MPOUECCA
saxsata ‘Ar — pamuo npoigen-
Hbi  3Tan Pa3BuUTMA M3OTONHON
reoxpoHONOruM.

"Bepxosckui A, 5.
Maryxos 0. M., Kup-
Ho3ceal, Vl., W yxonwo-
kos K). A. // Teoxumus,
1983. Ne 2. €. 252—262.
*Mpaconos3. M. Tam me.
C. 153—144.
"Mopoaosa M. M.,
CnpunuconB. 4., Wyp-
kuua fl. K. O pacnpegene-
HMM n3BbiTOUHOrO aproHa B
MHHEPAaANaX OCHOBHBLIX M yne-
TPaocHoBHbLIX nopog // Pas-
BHTHE M NPUMEHEHNE METOLO0B
AfKepHOW reoxpoHonoruk. Jl.,
1976, C. 122—152.

KO. A. Koceirmu

Mo3atomy ace nNpueBogUMmbIe
HO. A. KoceiruHeim kanuii-apro-
HOBbLI@ ®BO3PACThIN cebillid
4,5 mnpa neT ne copepmar Ha
CaMOM AENE HWKAKON EOXPOHO-
normyeckon uwdopmaumn. 310
BCero-HaBCero pPesynsTar 3axsara
AProHa KPHCTaNAM3UPYIOLWMMUCH
MHHEepanamu.

YTO KacaeTcs KOCMOXPOHO-
noTHM, TO CYLIECTBYIOT HeCKOfb~
KO W3IOTOMNHLIX METOAOB pacuerta
so3pacta BcenewHo#, Tounee ro-
EOPA — ANWTENLHOCTH Henpepbis-
HOTO 3BE3JHOr0 HyKNeoCuHTesa.
Pacverai no pPaguMoaKTUBHbIM M30-
TONam KIOPHMA, ypaHa ¥ TOPMsA ganm
BennumHy 9+3 mnpa ner’, no
M30TOMaM KCEHOHA, ypaHa, nnyro-
Huas W Topus — B8,440,4 mnpg
net’, No M3oTONAM OCMHMA M pe-
Hua 1446 mnppg net'’, s cpeanem
10£3 mapa ner. Ecnu yuecrs,
HTO ¢o BpemeHn obpasomanus
ConHevyHOM CHCTEMBI, BKAIOYAS
3emno, npowno 4,6 mnpg ner
Bo3pact Bcenewsol, no usotonpy
HbiM  AaMubiM, 1523 mnpa ner.

MonHoe MrHOpMpOBaHMe
3TMX M3OTONHO-KOCMOXPOHTNOrH-
HECKMX Q[AHHBIX 4 METOA0B He
Aenaer bonee ybeaMTeNbHBIMM
npeacrasnenma o 60-munnnapa-

HOM BO3pacte 3emnu u Bee-
NEerHHOM.

3asnuuenue BO3PACTOR
M3-33 MHIPaUMK MIOTONOB — He

OCHOBAHME ANA PEBM3MM M3OTON-
HOM reoxpoHONOrmM,

1O, A. lllyxonioxos,
AOCKTOR XHMUUELKMX Hayx

*Tatsumoto M. Shi-
mamuraT.// Nature. 1980.

Yol. 286. Ne 5769. P. 118—
120.

“Hohenberg C. M. //
Science. 1969. Veol. 146.

“Ne 3902, P. 212—222.
“Luck J-M. et al //
Nature. 1980. Vol. 283.
N2 5744, P, 256—260.



3emna W Bcenernan

KD. A. KocbiruH 8 OCHOB-
HOM COCPegoToYMBaeT CBOE BHM-
mamme Ha soapacte 3emnu n Con-
HeuHol cucTembl. (o atomy Bo-
npocy coobpamenms, noaxkpen-
nstowme obwenpuHAaTeie 3Have-
HHA (HeCKONbKO MeHbwe 5 mnpa
net), npeacraemn O, A. Lly-
KONOKOB.

Bropo#i 4acTei0  crarthu
HO. A. KocbirvH BoipaxaeT ComHe-
Hus B obuwenpuHaTom BO3pacTe
Bcenennoi nopagka 10—20 mnpg
net, o Moemy MHEHMK, HeT oc-
HOBAHMH COMHEBATLCH B 3aKOHAX
Aonnep-acgpexta (cmeugeHms
CNEKTPAanbHbIX NMHMIA), OAHO3HAMY-
HO yKa3piBalcwMx Ha paclumpe-
Hue BcenenHon. Wopmynet Adon-
nep-3dh¢penta nposepeHbl HE TONb-
KO Ha 3eMHbix OBnexrax, HO u B
kocmoce (Hanpumep, B ABOWHbIX
3pesfax).

HecomHeHHo, ocTaetca He-
onpefeneHHOCTE B QNpPejenexmm
paccToAnMK, & TaKMe cpeaHen
NAOTHOCTH BewecTBa. MmeHHO ¢
3TMM CBA3AHA YKA3BHHAR Bhilue
HEONPeAENeHHOCTE BPEMEHM Cy-
W ecTBoBaHMa BcensHHOM B coBpe-
MeHHOM M nogobHom coBpemer-
HOMY COCTOSHMH.

Cymmupys 3tTh coobpame-
HHMR ¢ RoAapobHulM  aranuiom
HO. A. LyxoniokoBa, Mmbi npwm-
xoAum Kk BbiBogy, 4to ConHey-
Haa cucTema (M B TOM umche
3emnsn) oBpasosanacs Ha no3aHeH
craguu  3sonoumn  BeenewHon.

B cratbe HO. A. Kocsiru-
HA8 CK3I33HO © pPENMKTOBOM W3-
NYHEHMM! «..MWL CAOBO «M3Ny-
YEHWEN  O3HAYABT MIMEPHMYIO
BEMIHHYMHY, @ TO, HYTO OHO PENnMK-
TOBOE,— 3TO TOMbKO [MUNOTE3a,
cnpasennueBasl B MOAENM «ropsi-
yeiin BceneHuown., He mory ¢
3TUM COrNAcUTBLCA: B HacTofAuiee
BPEMA CMEKTP M3NYYEHNS XOPOLWIO
nayuyen (He meHee uem 20 pas-
HBIX ANAMH BOAH) W NpPEeKPacHo
COrnacyeTcs Co CMNeKTpom 4epHo-
ro Tena. Wsotrponua wn3nyueHus
TaKme cobniogaercs oueHb TOU-
Ho. Bce 3to, Ha moM B3rnag,
ABNRETCH BECKMMM APryMeHTamm B
NoAL3y PENMKYORON NPMPOALI M3-
nyuyeHus u Teopuu ropsden Bce-
NEHHOM.

HecomHeHHo, 4TO B acTpo-
du3KuKe Hafo bObiTb OCTOpPOM-
Hbim. EcTb u3BecTHoe BEICKAa3bI-
BaHue: «Actpogu3mnku (Kocmono-
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rm) uacto owwnbaworcs,
KOTAA HE COMHEBAKTCHY,

MOMHO BCMNOMHMUTL, HYTO
korpa Xa66n cpenan csoe oT-
KpbiTWe, OH AANn 3HaYeHue Benu-
UMHBI, CBA3BIBAIOLULEN PAacCTORHHWE
n ckopocts, 8 10 paz orauuaio-
ujeecs o1 COBPEMEHHOro,— K NPu-
TOM NpuBen ero ¢ Tpems 3Ha-
yauumu uymdpamu (U=Hr, H=
=564 km/c- Mnk). Takum obpa-
aom, B 30-x roaax «azanocs,
uto Bo3pacT BcenenHo# cocrae-
nser okono 2 mnpa ner. Kaza-
nocs, uto ConHeuyHas cucTema,
B nydwem cnyvae, obpasomsanace
Ha OUEHb PaHHeN cTagMu pacuiu-
penus, CooTtHowerue BO3PACTa
3emnu u Bcenenno# Gmino Tpya-
HOCTbIO Teopmu! .

B HacTosuiee Bpems nocne
nepecmMoTpa WKansi PaccTOAHMMA,
npMeoOgsLLero K H~ 50—
100 km/c. MnK KM K yKa3aHHOMY
Bbil€ BO3PAcCTy, TPYAHOCTH 3TOM:
bonblue HET — MO KPaWHEeW me-
pe, TaKOBa MOS OueHKa COCTOs-
Hus BONnpoca.

HC Hu-

Axagemuk . b. 3enbposuu

H o B bl e

AcTpogramka

PUINKA KOCMOCA: MAJIEHbKAS
SHUMKNONEAMA / (. pea.
P. A. Cionsnes. 2-e mag., nepepab. u
Lon. M.: Cos. anumknonegmua. 1986.
783. c. U. 5 p. 40 «.

Actpodmanka U KOCMONO-
rvMs passmMsardTCad HEObbIYAMHO HH-
TeHcHBHO, [1o3Tomy nepensganne
«ManeHbKOW 3HUMKhONEeAMU» no
aTum obnactam waykm norpebo-
Bano GONbLUIMX YCHMAUN KAK OT HO-
BOM pefHonnervmn, Tak W O7 aBYo-
pos. B nontopa pasa npmuwnoce
yBenuuuts obvem knuru, 6one-
Lloe 4YWMCNO CTaTen Hanucaqo 3a-
Hoso. Ho ocHoBa npemuero ua-
AaHWA, BhiWejwero nog pefak-
unert C. B, MurennHepa pecats
net TOMYy Ha3aj, CoOXpaHUNack.
Cnepys tpafMumM, asTapbi cTpe-

K H n r

MHANCL M3NaraTe MMEHHO (PUIHKY
Kocmoca. B kpatkom u, no Bo3-
MOMHOCTH, AJOCTYNHOM BHGE OC-
BELIEHO COBPEMEHHOE COCTORHME
PYHAAMEHTANBHBIX HAYK — TEO-
PUM INEMEHTaPHbIX 4acTuy, Teo-
puu nons v rpaeutaunuM. bonswoe
BHMMAHHE YAENeHO COBpeMeHHON
Teopuu pannedn Becenenno#l, a Tak-
e IKCTPEMaNbHbIM COCTORHWAM
HebecHbIX Ten, B YacTHOCTH 4ep-
HbIM ABIPAM U HEHTPOHHBIM 3B€3-
pam, npossnsaowmm cebn Kak pa-
AMONYNLCAPDI, PeHTTeHOBCKkHE
nynscapsi n bapcreps.. Hapaay
€ HACCMYECKOW ONTHUECKOMW acT-
POHOMHEN PACCKA3LIBAGTCA O HO-
BhiX MaNpaBNeHuaX: pPagnoacTpo-
HOMMM, FaMma-, PEHTIreHOBCKOM
M HEATPUHHON ACTPOHOMMM,
JHUMKNONEAMS [ENUTCH Ha
Ase vactu. Nepsan, cocrosas m3

BOCbMM OB3OPHLIX CTATeH, BBOAUT
umMTaTens B Kpyr OCHOBHbIX Npab-
NeM M UCCNefOoBaHMHA COoBPEeMEH-
HOW acTpodmauxu. Bropas 4acts
copepxut oxono 350 craren, pac-
NONOMEHHbIX B anaBUTHOM NO-
papke. B nux Bonee yrnybnenwo
nanomeHs npobnembl, 3aTPOHY-
Thie B OB30PHLIX CTaTbAX, 3 TaKkKe
PACCMOTPEHbI METOoAbl MCcnepo-
8aHMA W HaripasBneHMs pa3su-
THUA ACTPOMDUIUKH,,

CneayeT NOAYEPKHYTh, YTO
«MuU3nMKa KOCMOCa» He Mmomer
CNYXHMTb CNPABOYHMKOM ANA cne-
LManMcTOB B 06aCTH ACTPOHOMMM
u actpodu3anku. Ee nen, — o3ua-
KOMMTb LWMPOKMIK KPYr uurarte-
neN, He MMeuMX CNeuranbHoOM
MOAFrOTOBKM, €  COBPEMEHHbIM
YPOBHEM HAyuHbiX 3HAHMHM O KOC-
moce,



