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BO3PACT 3EMAU

Inmomy necuacniromy mupy yxe nouni 6000 rem

VABSIM LLIEKCITAP
(1599)!

ePOSITHO, C TOTO CAMOTO BPEMEHM, KaK YCAOBEYECTBO OBAAACAO

MCKYCCTBOM ITMChMA, BO3HMKAQ HEOOXOAMMOCTD 3aIICHIBATH BPE-

M1, BO3PACT Y€AOBEKA, €TI0 COLMAABHOV IPYIIIBI, UMIIEPUM, AQ T

CaMOVl IMBUAM3ALIMIM. 3AIUCH BBICEKAAM HA KAMHE, ACAaAM Ha
Oymare n nmammpyce. Ho anis mocaepHme ABa THICSYEACTIS MYACOXPUC-
TUAHCKWUI 3aIlaj CTaA COOTHOCUTD BCE 3AIMUCHU C OAHUM MUCTOPUYECKUM
COOBITHMEM, YTO HAMHOTO VIIPOCTHUAO BeAeHMe AeTormcerl. Takmum obpa-
30M, AQThI, OTHOCSIMECS K HAIIEW 3pe, SIBASIFOTCS BIIOAHE OIIPEACACH-
HeMi. [lo mepe ske yraybaenms o BpemeHa A0 Poskpectsa Xpucrosa
OHW CTAHOBSITCS BCE MEHEe AOCTOBEPHBIMH, M, HAKOHEL], IIPUMEPHO OKO-
20 2000 ropa ao P. X., patmposaHme COOBITMI CTAHOBUTCS BOIIPOCOM
COTAQCOBAHMSI MHEHUI B PamMKaxX TOCIHOACTBYIOIEN PrAOCOPCKOM
IIIKOABI.

Apxeoasormdyeckme AAThI 3aBUCSIT OT HEIIPEPHIBHOCTH CBUACTEABCTB,
HAITPUMEP, B3aUMOCBSI3aHHBIX CIIMCKOB AMHACTUIL C YKa3aHUEM Bpeme-
HV TIPABACHMSI LJAPel, SIBASIOIIMUXCS IIEPBUIHBIMMU AAHHBIMI. AaTnposa-
HUE PAAMOMETPUUSCKUM METOAOM, IO yraepoay-14, Hampumep, paer
BTOPUYHBIC CBEACHMSI, IIOCKOABKY 3TOT METOA CHAa4arad KaAMOpyeTcs Imo
Martepuasy, BO3pacT KOTOPOTO OIIPEACACH apXeOAOrMYecKum myrem. O
meTope “yraepop-14" Goaee MOAPOOHO PaCcCKAsKEM B CAEAVIONIEN TAABE.

[Tpn obpargernn K 60aee AAAEKOMY IIPOIIAOMY OLJCHKW BBIBOASIT-
Csl M3 €CTeCTBEHHBIX IIPOLJECCOB, B 3HAYMTEABHON CTEIICHW He 3aBUCH-
IIWUX APYT OT APYTa W, pasymeeTcs, He 3aBUCIIUX OT Hac. I B 31OV, U B
CACAVIOIJEJA TAaBaxX MBI OO 3TOM elje IIOTOBOPWUM, HO CHAYaAd CTOUT
3aAQTHCSI BOIIPOCOM: MOJKEM AU MBI AOBEPSITh APEBHUM PYKOIIMCHBIM
ucroyrmkam? VIx muoro, n bubams — oamu m3 Hux. Kax u B cayyae ¢
IICBMEHHBIMM CBUACTEABCTBAMM HAIINMX BPEMEH, 3T 3aIMCH XOPOLIN
HACTOABKO, HACKOABKO TBEPAQ HAIIIA BePa B IIPABAMBOCTH ABTOPOB. XOTsI
3TV MUCTOYHMKWM HEBO3MOXKHO IPUHMMATH 33 TBEPAOE AOKA3ATEABCTBO
HAYaA2, MBI MOKEM PaCCMOTPETh COBIAAAIOIUE YACTU ACTOIUCEN M3
PasHOOOPA3HBIX KYABTYP KaK KOCBEHHOE CBUACTEABCTBO.



Bospacm Semau do Aaiteas u AdapGuna

KpaTkmm 1 A€IKO AOCTYIIHBIM MCTOYHMKOM MHPOPMALIUMU ACBAT-
HAALJATOTO BeKa SIBASICTCsI aAdaBUTHBIN yKasateAb Pobepra fHra, u B ero
HONYASIPHOM ABaALIATh BTOPOM M3AQHUM TOA cAOBOM  CotBopenue”
MOYKHO HAaMTW IEePeYeHb TPUALATH CeMM BbramMcaeHMI Aarel CoTBOpe-
HMS MMPa M3 OOIEro CImcKa, BKAIOYAIOIIEero boaee cra aABapnartu. M3
STUX TPUALATHU CeMU TPUALIATH OCHOBAHBI HA brnbamn 1 cemp BbIOpaHBI
M3 APYIMX WMCTOYHUKOB — aOMCCHMHCKOrO, apabcKoro, BaBUAOHCKOTO,
KWUTAVCKOTO, €IUIIETCKOTO, MHAMICKOTO U repeuackoro. Him opHa 13 atnx
APEBHUX ACTOIVCeV] He yKasbiBaeT boableit Aatel Corsopenns, yem 7000
aer Ao P. X. Tlpm Tex COTHSX THICAY AeT, B TeYEHME KOTOPBIX, KaK
IIPEATIOAATAeTCS, IBOAIOLMOHUPOBAA TOMUHUA-YCAOBEK, BBITASIAUT OboAee
4eM CTPaHHBIM COBIIAACHMEM, YTO BCE APEBHME LIMBUAU3ALUNU, OTHIOAD
He OYAy4YM HE3HAKOMBI C aCTPOHOMMYECKUMW METOAAMM HaOAIOACHWMS
3a BpeMEHeM, HadaAu CBOIO UCTOPUYECKYIO ACTOIINUCH C 3TOM IIPOU3BOAD-
HO BBIOpaHHOV AaTbl. boaee TOro, Bce MmMQBI M ACTCHABI, KAKUMU ObI
IIPUYYAAUBBIMI OHM HU ObIAM, TOBOPAT O 6bIcTpoM COTBOpPEHMM BCETO
HECKOABKO TBICSIY ACT TOMY HAa3aA.

[TouTn B KasKAOM CHUCTEME MCTOPUUYECKOM XPOHOAOIMM B KA4ECTBE
MCXOAHOTO MOMEHTA, OTHOCUTEABHO KOTOPOTO ITPOCAEKMBAIOTCS BCE APY-
e AaTel, Ob1a0 IpuHATO AMO0 CoTBOpeHMe Mupa, Anbo poskaeHMe Xpu-
cra. Cnucrema pAatmpoBanmst, ocHoBaHHasI Ha Poskpaectse XprcToBoMm, ms-
BeCTHA OOABIIMHCTBY YUTATEACH, M MMEHHO OHA MCIIOAB3YeTCs HBIHYE B
AEAOIIPOU3BOACTBE BO Bcem mupe. OAHAKO B HEXPUCTUAHCKUX CTPAHAX,
ocobeHHO B M3pamae, MPMHATBI OOO3HAYCHMS: AO H. 3. — AO Hallei
3PBIL, M H. 3. — HaIlla 3pa. B PeAUIno3HbIX OOIMHAX AATUPOBAHME YaCTO
ncancasercs: ¢ momenra Corsopernst mupa. Hampumep, opropoxcasn-
HbIe MyAen ncancasior Bpems ¢ 3760 r. oo P. X., Torpa xak macoHsI
HaunHaroT Aetocumncaenme ¢ 4000 r. po P. X.

Ao pacyBera HayKyM 3asBACHMS M IIOCTAHOBACHWS IO TAKUM BOIIPO-
cam, KaK BO3PacT 3eMAM, ObIAM A€AOM LIEPKOBHOWM mepapxmun. Ao Bpe-
meH Aapsuna mucanus Berxoro 3asera MPMHMMAAMCH 33 OYKBAABHYIO
mctuHy. Xots B bubann n He HaspiBaeTcs pata COTBOPEHMS, CUUTAAOC,
4TO €€ MOSKHO BBIBECTM M3 HECKOABKO CAOSKHBIX I€HEaAOTMIL M CPOKOB
SKU3HW HATPUAPXOB. PsIA YIEHBIX B IIPOIIAOM ACAAA IIOIIBITKY BBIBECTH
Aaty COTBOpeHMS MMEHHO TaKWMM IIyTeM, WM HEKOTOpPble M3 Hamboaee
HOIIYASIPHBIX OLJeHOK Obiam TaxkoBsl: [lasnipep — 4008 rop so P. X.,
Kemmaep — 3993 rop a0 P. X. u Aanitgyr — 3928 roa Ao P. X. Kaskaprin
M3 3TUX YYCHBIX OBIA CIICUMAAMUCTOM IIO APEBHUM SI3BIKAM, U TOT $aKT,
4TO MX AAThl OAM3KM, HO BCE K€ HE COBIIAAAIOT, O3HAYAET, YTO TOYHO
JCTAaHOBUTH AATy HAYaAd HA OCHOBAHMM OMOACTICKMX TeHEAAOTMI ACAO
HEIIPOCTOE; IO CeM ACHb yU4eHble paboTaroT Hap 3TON mpobaemont. Tem
He MEHee, COTAACHO ObIjeMy MHEHWMIO, Hanboaee BEePOSITHOM AATOM Ha-
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Moxerime Amep (1581—1656).
Yuensiit, crenmasmct B obaactu
APEBHUX SA3BIKOB, Alep IOHMMAA
[Tnucanme copeprueHHO OYKBaABHO W
BpicunTas roa CorBoperns xax 4004
a0 P. X. (C moprpera paborsr capa
ITurepa Anan; Hanmownassnas mopr-
perHas rasepesi, AOHAOH.)

qasa sBastercst 4004 rop Ao P. X. Dra Bepeust csizaHa ¢ MMEHEM aHTAM-
KaHCKOro apxwuernmuckona Askermca Amrepa, XOTsSI HEKOTOPBIE APyIUe
MCCACAOBATEANM €TO IITOXWM HA3bIBAAM TY JK€ AATY.

B 1701 roay aara 4004 ros ao P. X. kak rop Corsopenns mmpa
Oblaa TIOMEIJeHAa Ha TIOASIX AHTAMICKOTO M3AaHms boabrmoin bubamm
EIMCKOITIOM AAOMAOM 1, TAKUM OOPa3OM, CTAAQ ACCOLUUPOBATHCS C AOT-
MaTaMm XPUCTHMAHCKON HepkBu. K ToMy BpeMeHM, KaK TEOPMS IBOAIO-
WST BCTYIIMAA B OTKPBITHIVE KOHPAUKT C JEPKOBHBIMIU AOTMAMM, TTIOYTH B
Ka>KAOV ITyOAMKOBABIIIEVCS B ACBSITHAALIATOM BeKke bubamm Ha mepsont
crparnie Gurypruposasa aata Arrepa, 3a KOTOPOU ITOCACAOBATEABHO 1AM
AaThl A0 camoro PoskaectBa Xpucrosa. [TocKOABKY LIepKOBb He yCTOSIAA
IIPOTUB AOBOAOB HAYKM, 3TM AATBI OBICTPO MCUE3AM CO CTpaHull brubann
Ha pybesKke HaIllero BeKa.

Maao TeKCTOB, B KOTOPBIX IIPU OOCY>KACHMIM ITPOOAEMBI BO3pacTa
3eman He ymommnHasoch Ob1 mms Amrepa n ero poata — 4004 ao P. X. Bo
MHOTHMX M3 3TUX TEKCTOB COACPSKUTCS AOITOAHUTEABHASI ACTAAD, IIPUIIN-
cpiBaemas Arepy m yroussiorgas momeHt Corsopenns:: 9 gacoB yrpa
17 cenrs6pst man 9 gacos yrpa 23 okTs0ps1, B 3aBUCUMOCTI OT LUTUPY-
eMoro nctodHnKa. GakThl, OAHAKO, TAKOBBI, YTO ITO YTOUHEHUE CACAAHO
HE apXMEeINMCKOIIoM AIrepom, a ero coBpeMeHHMKOM AskoHOM Aantdy-
TOM, KOTOPOTO, BBUAY €IO CKAOHHOCTU CHUCXOAMTEABHO OTHOCUTBCS K
IIYCTBIM YMO3PUTEABHBIM CYKACHMSIM, 9PPEKTUBHO UCIIOAB30BAAM, B Ya-
CTHOCTM, aBTOPHI YI€OHUKOB TIO TCOAOTMM 1 OUOAOTMM AAST AUCKPEAUTA-
UM AATUPOBKM Arrepa. XapakTepHO HE TOABKO TO, YTO 3TU ACTAAU
IIPUIICBIBAIOTCST HE TOMY aBTOPY, HO, TP OoAee BHUMATEABHOM YTCHWUMH,
CTAHOBUTCSI OYEBUAHO, HACKOABKO 3T 3aSIBACHMS, B 4aCTHOCTH, O 9 gacax
yTpa, BeixBadeHbl n3 koHrekcra (Aanrdyr — Lightfoot, 1825)2.
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Taxoser Bpemss CoTBOPEHWMS 1 BHITEKAIOIMIA M3 HETO BO3PacT 3em-
AU B 61bAeTICKOM TOAKOBaHMM. ECAM OTHECTHCH K 3TUM CBEACHMAM Ce-
PBE3HO, MOKHO CAEAATh BBIBOA, YTO MMHWMMAABHBIN BO3PACT 3E€MAM CO-
CTaBASIET ITPUMEPHO IIECTh TBICSY ACT; OAHAKO, C YYETOM BO3MOSKHBIX
IPOOEAOB B I'€HEAAOTMM, OHA MOSKET OBITh CTApIIe Ha THICSYY AT WAU
OKOAO TOTO, HO BPsA AU boabire. Touryio nudpy ysHATh HUKOIAA He
YAACTCS, HO CYTh B TOM, Y4TO 3TO IIPUMEPHO B MUAAVMOH Pa3 MEHbIIe
COBPEMEHHBIX OLJEHOK BO3pacTa 3eMAu, AaBaembIx HayKoi. CoBepiieH-
HO OYEBUAHO, YTO 3TU ABE OLJEHKM HECOBMECTMMBI U SIBASIIOTCSI OCHOBOV
AAST AVAMETPAABHO ITPOTUBOIIOAOYKHBIX MACOAOTHUIA.

Bpemsa u payuorarvrocno 6 deGanmrnadyamonm Gexe

McTopudyeckoe Bpemsl YHUKAABHO; IIPOLICAIIINI MOMEHT HUKOTAA
He MOSKeT BEPHYTBCS, W IIPU OTCYTCTBUM CBUACTEACH O €ro XapakTtepe
MO>KHO CYAMUTH TOABKO Ha OCHOBE AOmyIgeHni. Takmum obpasom, He cay-
4ariHO TEOPMs IBOAIOUMU, CPOPMyAMPOBaHHAS AAaPBUHOM, 1 TaKkas, Ka-
KOV MBI 3HAEM €€ B HalllM AHWM, OCHOBaHA Ha reosormm Aameas. Kax
OTMEUYaAOCh B TPEThEWl M YETBEPTON TAaBaxX, reororms Aaiesss B CBOIO
OYePeAb OCHOBBIBACTCS Ha IIPUHLUIIE, IIPEAIIOAATAIOIEM BMECTO TPaAU-
LJMOHHOV KaTacTPOQhI CIIOKOVHOE Pa3BUTHUE eCTECTBEHHBIX ITPOLIECCOB,
HA0AIOAAE@MBIX M B HAIM AHU. DTOT IPUHUUI — PUAOCOPCKOe PACTSI-
SKeHME BPEMEHW OT HEeCKOABKMX TBICSY ACT, COTAACHO OmbaevicKomy
IIPEACTABACHUIO, 3AIICYATACBIICMYCSI B YMaX AIOACH ACBSITHAALIATOTO BEKa,
AO TIOYTV HEOTPAHMYCHHOTO BPEMEHM, COCTABASIION]ETO 0 TEeIEPEIIHIUM
OLCHKAM MWAAUAPABL AeT. AajieAb BOCIIOAB30BAACS HEBO3MOSKHOCTBIO
BOCITPOM3BEACHMS COOBITII IIPOIIAOTO, IIOAYIMUB, TAKMUM 00pasom, yA00-
HYIO BO3MOYKHOCTD WMCIIOAB30BAHMSI CKOAB3SIIIEN IIKAABI BPEMEHM AAS
IPUCIIOCAOAMBAHMS K HE COBPEMEHHOV HaYKW.

B Hayase AEBSITHAALJATOrO BeKa HAYKa HE OTAMYAAACH OOABIIION CAOXK-
HOCTBIO, 1 €AUHCTBEHHOM ITPOOAEMOTL Ha IYTH HEAOKA3AHHOTO AOIIyIIe-
HUS IPOAOASKUTEABHBIX 3II0X, IIPEAAOSKeHHOro Aarieaem, ObIAO MHEHME
APYIMX YY4EHBIX TOTO BPEMEHWU W, pasymeercs, OOrocAOBOB, MHOTIME M3
KOTOPBIX TOKE ObIAM y4eHBIMM. Tem He mMeHee PEeBOAIOLMOHHOE M3Me-
HEHME IPEACTABACHUSI O MOAOAOM 3emMAe U IIPEACTABACHME O 3emae
APEBHEV CTaAO TeM CHEKHBIM KOMOM, KOTOPBIV BBI3BAA AABMHY, B KO-
HEYHOM CUeTe U3MEHUBLIYIO BeCh Wellanscharurng, uan MupoBO33peHue,
YeAOBEYECTBA.

Bckope mocae omybankosanust Aaiteaem ero “Ocuop reosormm”
(Lyell, 1830—33) Aroam IPUHSAMCH UCKATD METOABI OITPEAEAEHMSI BO3-
pacra 3eMAM Ha OCHOBAHMM €CTECTBEHHBIX ITPOLJECCOB, a He OMbAeiicKom
TPaKTOBKM apxuenckona Amrepa. Bee 3Ti MeTOABI CBSI3aHBI, KaK TOTAQ,
TaK ¥ B HAIIWU AHU, C KAKUM-HUOYAD XUMMUCCKUM MAU PUUIECKUM
IIPOLJECCOM, CKOPOCTh IIPOTEKAHWUSI KOTOPOTO ITOAAACTCS M3MEPEHMUIO.
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OmnpepeasieTcsl IPOAYKT 3TOTO IIpoLecca M IYTeM IIPOCTOTO ACACHMS
3TOTO IPOAYKTA Ha CKOPOCTb BBIBOAUTCS ero Bpems. [Ipumep rTaxoit
orepaunin IPUBEACH B YeTBEPTOV IAABE, TAC OIIVCHIBACTCS OIIPEACACHNE
Bo3pacta Huarapckoro Bopomapa: BeAndmHa, Ha KOTOPYIO €5KETOAHO OT-
CTYIIAECT BOAOIIAA ITPEACTABASIET CODOVL CKOPOCTD IIPOLIeCCa, a AAMHA YIIEABS
— ero poAyKT. Ha Gymare 310 BBITASIAUT AOCTATOYHO IIPOCTO, HA ITPAK-
TUKE K€ IIPUXOAUTCS YIUTBIBATD IIPEAB3ATOCTD TEX, KTO ACAAeT TaKoe
BBIYMCACHME.

[TpeaBssTocTs Aaiieast, COCTOSIBINASI B IIPEAIIOAOKEHMUN O CyIIe-
CTBOBaHMM ITPOAOASKUTEABHBIX 3IIOX, 3aCTABMAQ €TI0 M3MEHUTD BeAMIUHY
CKOPOCTM OTCTYIIACHMSI BOAOIIAAQ, 1 OH OCTAHOBMACS Ha BO3PACTE, KOTO-
PBIN TerIeph IIPU3HAH CAUIIKOM 00ABIIIMM. Takmm 0bpas3om, BasKHO, YTOObI
CKOPOCTb U3MEPSIAACh TOYHO M OECIIPUCTPACTHO; AASL ITOTO AYYIIIE BCETO
OpaTb CPEAHIOIO BEAMUYMHY PE3YABTATOB, IIOAYIACMBIX HECKOABKMMI Ha-
OAIOAATEASIMU B TEUCHME PSIAA ACT.

Hanboaee BasKHBIM peleHnem, ¢ KOTOPBIM IIPUXOAUTCSI UMETh ACAO,
BBIUMCASISL BO3PACT 3€MAU, SIBASICTCSI COTAACHUE C TEM, YTO IIOAYICHHAs B
pesyAbTaTe U3MEPEHUI CKOPOCTh PU3MUECKOTO IIpolLjecca BCeraa Obiaa
OCTOSIHHOM. Kak Ipm McCcAeAOBaHMAX ACBSITHAALATOTO BEKa, TaK U B
HAIIM AHW AOKTPMHA YHMPOpPMM3MA ODAerdaer AOMYIJEHWUe, YTO CKO-
PpocTb 3THX mmporecco (IIPOPe3aHMst YIJeAnil, OTAOSKEHMSI PEIHBIX Oca-
AOYHBIX IIOPOA M T. II.) ObIAQ ITOCTOSIHHOM. HO BO MHOIMX CAyYasx 31O
AOIIyIJeHNe, KaK BBISICHSIAOCH BIIOCACACTBIM, OKA3BIBAAOCH OIIMOOYHBIM.
Tem He MeHee OLIEHKM BO3PacTa, CACAAHHBIC B TO BPEeMsI, ITO-IIPESKHEMY
IIPUHMMAAMUCH KaK HAY9IHBIN PaKT U, XOTs HEIIPEAHAMEPEHHO, HO BCE SKe
CAY’KMAM ITOAPBIBY YOESKACHHOCTH OMOACTICKMX KaTaCTPOPUCTOB B BO3-
pacre mOPSAKA HECKOABKMX TBICSIY AeT. DT UUQPPBI UIPAAU SKUZHEHHO
BASKHYIO POAB IIPU YTBEPSKACHUIM TEOPUN SBOAIOLUN.

Hexomopore dabrue naytrnote Qaxnior

AaBHO M3BECTHO, 9TO PEKM HECYT OCAAOYHBIN MATEPUAA, OTKAAABI-
BAIOLUIACS HA AHE IIPU 3aMEAACHUM TEYEHMsS BOA, — HAIIPUMEp, B Me-
CTe BIIAACHWMSI PEKNU B OKEaH WMAM K€ KOTAA PeKa PacTeKaeTcs Ipu Ia-
BOAKE II0 AOAMHE. BBIAO 3aTpaueHO MHOTO YCUAMI AAST M3MEPEHWMS MaTe-
pHasa, MePeHOCUMOTO PEYHOV BOAOV €5KETOAHO, a TaK>Ke O0IJero KOAM-
9ecTBa OCAAOYHBIX OTAOKEHWUI B ycThe peku. [Ipn aTom pAeaarocs porry-
IJEHMe, YTO CKOPOCTh OTAOXKEHWMSI OCAAOYHOTO marepuasa Bceraa Obiaa
IIOCTOSIHHOM. XOTsI IIPU M3MEPEHMIX MMeAd MECTO HEeKOTOpasl Heolpe-
AEACHHOCTD, B 1850-€ TOABI IIPEACTABUAACH YHUKAABHASI BO3MOSKHOCTD
OTHOCUTEABHO TOYHO M3MEPUTD KaK CKOPOCTh OTAOXKEHMSI, TaK M obIgee
KOAVMYECTBO OTAOSKEHHOTO MaTepuasa B OAHOM 1 TOM >Kke mecte. Harro-
AGOHOBCKAS HMOIYASIPU3aLMs dyAec ApesHero Ermmra aasa moHATH, 9TO
pexa Hua KasKABIVI TOA 3aTOIASIAA ITAOAOPOAHYIO AOAMHY W OCTaBASIAQ
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Cemnpecaruronsast craryst Pamseca II, oOnapyskenHas B Memouce B 1840-¢
ropst. OyspameHT morpebeH B OCAAOYHOM MAaTEpHUAA€ II0A HOTAMU CTATYMU.
(Aemcnyc — Lepsius , 1849; Bubanorexa peskmux xuur Tomaca Quinepa,
Smhbepghrer Toponto.)

IIOCAE CXOAQ ITABOAKA TOHKOE OTAOKeHMe Maa. Ha aTom oraoskeHmn B
AoanHe vy Memdnca 6bia mmocTpoeH PYHAAMEHT KOAOCCAABHOWM CTaTyM
Pamseca II, B mocaeayromme roabl IOKPBIBIINVCS HOBBIM TPEXMETPO-
BBIM CAOEM IIPMHECEHHOTO PEeKoi ocaaouHoro marepuasa (Bonomm —
Bonomi, 1847; Aericnyc — Lepsius, 1849). Koraa pacimdposaan nepor-
AMPUIECKHME TIMChMEHA Y YCTAHOBUAM XPOHOAOTHIO, BBISICHMAOCH, 9TO 3Ta
crarys mpocrosiaa 3200 AeT, Tak 4TO C YIETOM TPEXMETPOBOTO CAOSI
OTAOKEHMSI 32 ITOT MEPHUOA CKOPOCTh OTAOKEHMSI B TOM MECTe COCTa-
BUAQ AEBSITH CaHTUMETPOB 3a cToaeTne (Aanbap — Dunbar, 1960,18)3
Aasprerimme packonku B AoanHe Huaa moxasasn, 9To B HEKOTOPBIX
MECTax CAOW OCAAOYHOM IIOPOABI AOCTUIAA ABAALIATH ABYX METPOB, HO
MUCCACAOBATEAN IIOHSAM, YTO ITPOOHBIN HIyp YrAyOMACS Ha HECKOABKO
dyros HUsKE ypoBHS CPEAM3EMHOTO MODPSI, U IIPOXOAKa Imypda Opiaa
npekpamena (Aaviear — Lyell, 1914, 29)*. Oanaxo npu usmeperHoit
CKOPOCTH AEBSATH CAHTUMETPOB B CTO AT 3TO AABAAO MAKCUMAABHBIV
Bospact scero 30 000 aer, yTo OBIAO HECPABHMMO MEHBIIIE MUAAMOHOB
AT, IIPEAAATABIIMXCS AAMEACBCKON Teosorneit. IIpoext Oypenns passe-
AOYHOV CKBAa>KMHBI, OCYIIECTBASBIIUIACS MesKAY 1851 1 1858 ropamu,
BBI3BAA 3aMEIATEABCTBO M OblA OcTaHOBACH. [IpescTaBaser mHTEpec
HaOAIOACHME, HAa KOTOPOE B TO Bpemsl He oOpaTmAM BHUMAHUS U KOTO-
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o€, HaCKOABKO M3BECTHO, C TOTO BPEMEHM He IPOU3BoAnA0ck. Cropoc-
TI OTAOKEHMSI OCAAOYHOrO marepmasa B Memduce nan sxke B arobom
APYTOM MECTE, TAE€ MX M3MEPSIAU, B IIPEABIAYIIUE IIEPUOABI BPEMEHM
BIIOAHE MOTAM OBITH OOABIIIE, HO HUKOTAQ — HAMHOIO MeHsle. B Mem-
duce, coraacHo reorormn Aavieas, IPEAIOAAraBIIe IIYCTh AQSKe BCETO
OAVMH MUAAMOH A€T, 34 CTO AET AOASKEH OBIA OBI OTKAAABIBATBCS CAOU
OCAAOYHOTO MATEePMUara TOAIJUHOV MEHBIIIE OAHOM TBHICSIIHOM AOAM AFOTIMA.
Ar0bass AOMOXO3s1MKA 3HAET, YTO AAYKE IIBIAb B AOME HAKaIIAMBAETCS
ropasao Osicrpee! C APYroit CTOPOHBI, COTAACHO XPOHOAOIMM Ariepa,
HOTPeGOBaAOCb 61)1 BCEro OAHO-ABa prHHI)IX ITABOAKOBBIX OTAO>KCHWM I
0CaAKa AO BO3BEACHWMSI YIIOMSIHYTOM cTaryu. Hampumep, ecan porrycturs
TaKMe KaTacTpodsl, KAK M3BEP>KEHME BYyAKAHA C OOABIINM KOAMIECTBOM
IIeTIAd, TO CKOPOCTh OCASKACHMS B IIPOIIAOM MOTAQ OKa3aThCsl HAMHOTO
GoabIIIe, a PACIETHBIN CPOK — HAMHOTO MEHbIIIE.

OOBIMHO MCCACAOBAHME OTAOYKEHMI YAOBACTBOPEeHMST He AaBaro. OAHM
MCCACAOBATEAM YKA3BIBAAM CPOK BCETO B HECKOABKO THICSY AET, APYIUE
— B MMAAMOH A€T, YTO COBEPLICHHO HE COTAACOBBIBAAOCH, M, UTO e€lje
Xy3Ke, Bce 3Tn UUPbl Oblan canmkom maabl. Hamnbosee momyaspHsim
AOBOAOM C LJEABIO ODOMTHU 3Ty CUTYALUIO OBIAO MPEAITOAOKEHME, 4TO B
CYXUE IIEPUOABI, MEKAY ITOTPYSKEHMUSIMI TTOA BOAY, IIPOMUCXOAMAA IPO-
3mst. Takmum 0b6Pasom, OAHO AONYIEHME HATPOMOSKAAAOCH HA APYTOE,
4TO AEAAAO AOBOA Bechbma HATSIHYTHIM. [IpobGaema Obiaa paspereHa B
Hagase 1900-x ropOB OTKPBITHMEM PAAMOMETPUUECKMUX METOAOB, KOTO-
PBIe IIOKa3aAm TOPasA0 Oosee IIPOAOAKUTEABHBIE IIEPUOABL. B HacTos-
Ijee BpeMs AAHHBIE O BO3PACTE, IOAYYCHHbIE HA OCHOBE CKOPOCTEN OT-
AOYKEHMST OCAAOUHBIX TIOPOA, HE TIOAB3YIOTCSI OOABIIIMM AOBEPUEM, 1 HE
IIOTOMY, 9TO 3TWU CKOPOCTWU BBI3BIBAIOT COMHEHME, a ITO IPUIMHE HEeCOor-
AACOBAHHOCTM PE3YABTATOB M MX HECOBIIAACHMS C MAEsIMM Aaiieast 1 ero
IIOCAEAOBATEAEN.

Mopcrasz corv

B 1899 roay AskoH ASKOAUM IIPEAIPUHSIA TIOIBITKY M3MEPUTh BO3-
pact 3eman, OCHOBAHHYIO Ha KOAMYECTBE XAOPUCTOrO HATpust (OOBIKHO-
BEHHOM COAM) B OKeaHax. OH IIPEAITOAOKMA, YTO IEPBUYHBIN OKEaH
BO3HMK B BUAE YMUCTOV BOABI M YTO HBIHEIIHSS CKOPOCTD ITOCTYIIACHMS
COAM M3 PEK Bcero mupa seeraa 6siaa mocrosiaaon (Joly, 1901, 247).
[ToCKOABKY COACHOCTh OKEAHOB ITOYTH OAMHAKOBA, a KapTrorpaduieckne
M3MEPEHMsT YKa3bIBAIOT 0bIjeit 0bbeM BOABI, ASKOAM Ha 3TOM OCHOBA-
HUW BBIYMCAMA KOAMYECTBO TOHH COAM, COACPIKAIENCs B OKeaHax. W3-
MEPEHMS B YCTBSIX KPYIHBIX PEK MMUPa IIOKA3aAW, CKOABKO TOHH COAM
IIOCTYIIAeT B OKEAH Ka’KABIN TOA, M IIyTEeM IIPOCTOTO AeAeHMS AsKoan
mpuiiea K Bozpacty 3eman B 100 mmuaanonos aer. IlocaepoBatean Aap-
BMHA B TOT MOMEHT BBIHYKACHHO IIPMHSAM 3Ty LUPy, M OHA CTard
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IPU3HAHHBIM HayuyHbIM (pakTom. OAHAKO PAAMOMETPUIECKUE METOABI
BEChMa CBOEBPEMEHHO 3aMEHMUAM BCE APYTUE, U OLIEHKM BO3PACTa CTaAU
PE3KO M3MeHAThest B cTopoHy yseamdenns (Joly, 1922)°. B rteuenue
CAEAVIOIET TIOAOBUHBI BEKA OBIA BRIABUHYT PSIA BECbMA HEOIPEACACH-
HBIX COOOPasKEHMUI C IJEABIO 3aIUTHI OLJEHKM AJKOAM, OCHOBAHHOV HA
COAEPYKaHUM COAM B OKEAHE, HO 3TOT METOA GbIA B HEKOTOPOM CMBICAE
CAMITIKOM XOPOII M OCTABASIA MAAO BO3MOSKHOCTEM AAsL AMCKyccun. [lep-
BOHAYAAbHBIE AOTYIJEHMsI PEAABHO HEe MOTAM OBITh TIOCTABAEHBI TTOA BOTI-
POC, TTOTOMY YTO ITO O3HAYAAO ObI AMIID yMEHbIIEHUE Bo3pacTa. Aeii-
CTBUTEABHO, TO, YTO TIEPBUYHBI OKEAH BOODIE HE COAEPYKAA HUKAKO
COAM, AOASKHO GBIAO OBITH MPU3HAHO KaK MPOCTOE ITPEATIOAOKEHUE, U
IPUBEPYKEHEN] TEOPUM KaTacTpod B PABHONM CTENEHU MOT 3asBUTH, UTO
oKeaH BbIA COTBOPEH COAEHBIM BCETO AMIID HECKOABKO THICSIY AT HA33A,
B To Bpemst, koraa Askoam paboras Hap CBOMM ‘COAEBBIM’ METO-
AOM, UCCAEAYST PEKU M OKEaHbI BCETO MUPA, KTO-TO, HECOMHEHHO, AOA-
SKEH OBIA IOAYMATH O 6OAEE TPOCTOM MTOAXOAE, OCHOBAHHOM Ha TOM K€
CAMOM MIPUHIIUIIE, HO AAIOIEM GOABIIIE OIPEAEACHHOCTU B CMBICAE OT-
paHMYeHHOCTH MaciTaba — Harmpumep, Meprsoe mope B Mspanae.

Mzpatrvckuit xporomentp

C reoAOrn4ecKom TOYKM 3PEeHMUsI AOAMHA MepTBOro Mopst MpeACTaB-
AsIeT cObO 4acTh CUCTEMBI PUPTOBOI AOAMHBI, ITPOCTUPAIOIIEIICS Yepes3
Kpacnoe mope B Adapcknit pernoH ceBepo-BOCTOYHOM Ddnormm. As-
TOPUTETHI M3 YYEOHWMKOB YTBEPIKAAIOT, Y4TO 3TA cuUcTeMa chopmmpoBa-

Topa Hebo

Torancxue bmcomor
Ypobeno mopz

Mepreoe mope. M3apanasckuit xponomerp. Paspes ¢ cesBepa Ha IOr AOAMHBI
pexu Mopaan. Bopa Meprsoro mopsi, Haxoasgerocst Ha 360 meTpoB Huske
YPOBHSI MOPSI, MOKET PacXOAOBaThcsl M3 OacceviHa AMIID 3a CYeT
ncnapeanst. Coan OCTArOTCSI M KOHUEHTpUpyroTcs. [lapamerpst aron
CUCTEMBI TOYHO M3BECTHbI, M OHM YKA3BIBAIOT HA TO, YTO OHA CYIJECTBYET
BCETO HECKOABKO ThICsd AeT. (ABTOP)
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AACh HECKOABKO MUAAMOHOB AeT Hazaas. Hampumep, paanomerpudeckne
METOABI, ITPUMEHSIBIIMECS K cA0siM Adapckoro pernona, B koropom Ao-
HaAbA VOXAaHCOH OTKPBIA CTABIIYIO TeNeph 3HAMEHUTOM “Arocu”, TOBO-
PAT O TOM, YTO 3Ta TeoAoTMdecKast Gpopmains obpasoBasach MO MEHb-
et mepe Tpu mMuasnona Aet Hasap (Moxancon m Masit — Johanson
and Edey, 1981, 187). Y ppyroro xoHya 3toit pudToBOii AOAMHBI, B
M3panae, HAXOAMTCSI BOAHASI cHcTeMa, coctostigast n3 [aanaerickoro mops,
pexn Mopaar n MeprBoro Mopsi, ypoBeHb KOTOPBIX HUXKE YPOBHS MOPSI
M KOTOPBIE IIPEACTABASIIOT COOOM YHUKAABHBIN XPOHOMETP B CAMOV HMU3-
KOV TOuKe 3eMHOM cyim. B Meprsoe mope gepes pexy Mopaan Hempe-
PBIBHO TedeT BOAA M3 [aAMAEMCKOrO MOPsl, TOTAQ KaKk €AMHCTBECHHBIM
CIIOCOOOM PacxoAad BOABI 13 MepTBOro MOPSI SIBASICTCSI UCIIAPEHUE; C-
napsiemasi BoAa COAM He COACPIKUT. AABHBIM-AABHO 3Ta CUCTEMA IIPHU-
IIIA2 B PABHOBECUE, IIPU KOTOPOM CKOPOCTH ITOCTYIIACHMSI BOABI B Mep-
TBOE MOPE TOYHO YPABHOBEIIMBACTCS CKOPOCTBIO IIOTEPU €€ 3a CYeT
MUCIIAPEHMsI, Y KOHLJEHTPALIMSI COACT CTAAA TIOBBIIIATHCSC.
MepTtBoe mope, noxkpsiBaronjee maomasb B 1020 km?, copep-
skmt mpnbansuressso 11 600 000 000 TonH coan, a pexa Mop-
AQH, B KOTOPOU COAEPKUTCS Beero 35 wacreit coan Ha 100 000
9acTeM BOABI, €XKETOAHO AODaBASIET B 3TOMY KOAMYECTBY
850 000 Toun (Bpuranckas sunmkaonepms, 1973, 19:995).

[Tyrem mmpocToro aeaeHmst OOIEro KOAMYIECTBA COAM Ha TOAMYHYIO
CKOPOCTD €€ IIPUOABACHNMS BO3PACT ITOTO FEOAOTMIECKOTO SIBACHMS OII-
PEACASIETCSI BCETO B TPUALIATD THICSIY AT, YTO PA3UTEABHO MEHBIIIE TPEX
MMAAMOHOB A€T, SIKOOBI COCTABASIIOIMX BO3PACT APYIOrO KOHIA 3TOWA
prdroBon poanabl. OAHAKO 3TO elje He BCe, IIOCKOABKY B TOM JKe CaMOii
SHIUKAOIIEAUU TIOA CAOBOM COAB’ TaKyKe YKa3bIBaeTcs, uTo B Meprnom
MOPE CYIJECTBYIOT IIPUAOHHBIE MCTOYHMKI COACHOV BOABI, & TAKIKE APY-
I'€ IIOTOKM, KOTOPBIE AODABASIIOT COAM, TAK Y4TO MX COBOKYITHOCTD ACAACT
BO3PACT eIje MeHbIne. Bpiao Obr OmmMOOYHO YTBEPSKAATD, YTO B IIPOIIAOM
BOABI lopAaHa coaepsKaam MEHBIIIE COAM, TAK KAK IPOMAAHBIC OTPE3KNU
BPEMEHN, ITPEAIIOAATAEMBIE TEOAOTMEN, TOTPEOOBAAM OBl YMCTOTHI BOABI
MopAaHa, HAMHOTO IIPEBBIIIAOIIEH YUCTOTY AUCTUAAMPOBAHHON BOABI,
9TO COBEPIICHHO HEMBICAUMO.

Pe30HHO IPEATIOAOSKIUTS, YTO BCSIKMI AOAYKEH OBIA IIOAYIMUTH TE JKe
camble BBIBOABI O MepTBOM MOpe yrKe AaBHO, KOTAQ BIEpBbIe Oblam
IIPOBEACHBI aHAAU3BI BOABL, HO K TOMY BPEMEHM BO300AaA2Aa OPTOAOK-
CaAbHASI TEOAOTUYECKASI AOTMA, 1, HACKOABKO M3BECTHO, ITOT OYEBUAHBIN
BBIBOA TaK M HE CTAA AOCTOSIHUEM IICYaTH.

Apyeue coru mopett
Boaee mospHMe MCCACAOBAHNMSI, OCHOBAHHBIC HA IIPUHIMIE AJKOAH,
OSINY ITPOBEACHBI ITyTEM MsmepeHmZ B OK€aHaX W PEKaX HE XAOPMCTOIO



324 B YMAX AIOAEM [raBa 11

Hatpust, a ypaHosbix coaeit (Koun — Koczy, 1954). Dtu yudpsr B
CBOIO OYepeAb McrioAb3oBas KyK, cAeAaBImil Ha MX OCHOBAaHMU 3asIBAC-
HIE O MOAOAOCTM 3€MAM, OIIYOAMKOBAHHOE B PeCcIIeKTabeAbHOM aHTAMI-
ckom sxyprase Hoavtuep” (Cook, 1957). OpHAKO 3TO yTBEP)KACHME,
M3AOSKEHHOE B TAMHCTBEHHBIX TEPMMHAX HAYKWU, HE OBIAO OYCBUAHBIM C
HIEPBOTO B3TASIAA. KYK 3aKAIOUMA CBOIO CTATBIO O PAAMOTEHHOM TEAMM
3aMEYaHMEM O TOM, YTO €TO PE3YABTATHI  TPUOAUSUTEABHO COTAACOBBIBA-
IOTCSI C XPOHOMETPUET, ITIOAYIAEMOT U3 TOAMIHOTO IIOCTYIIACHMS YpaHa
¢ peunont soport (10 — 10" rpammoB B roa) B CpaBHEHMM C OOIZMUM
KOAMYECTBOM YPaHa, MIPUCYTCTBYIOMMM B okeaHax (rmpumepno 107 r)”
(Cook, 1957, 213). Ilpunnumas yudpy 10" 3a ckopocTb mocTymnaeHmst
ypaHa B okeannl, a 10" 3a cymmapHbIli TPOAYKT (EAMHMUIAMMU MOSKHO
IpeHeOpedb ), OCTACTCSI OIIPEACAMUTD BO3PACT ITPOCTHIM BBIYMTAHUEM OAMUH-
HaayaTi U3 mwsaTHaaaTi, 910 Aaer 104, man 10 000 aet. Koun ykaspiBaa
B CBOEW CTaThe, YTO AYOOKOBOAHBIC OTAOSKEHWMSI B MOPE HE COAepKaT
TaKMUX IPOMAAHBIX KOAMYECTB YPaHa, KAKMX MOSKHO ObIAO OB O3KMAQTS,
T OCTABASICT YUTATEASI C KAKUMU-TO CMYTHBIMU IIPEAITOAOSKCHMUSIMI OT-
HOCUTEABHO IPUIMH “TioTepn’” ypaHa'.

Bce mccaepoBaTeAn, IPOBOAMBIIIVE aHAAU3 PEYHOM BOABI, BKAIOYAS
[eosornueckyro mucnexyuio CIIIA, He moram AOmycTuTh OLIMOKM B
muaanoH pas, n ecan 10 000 aer B KaKOM-TO cTereHN IPUOAMIKACTCS K
IIPABUABHOMY BO3PACTY, TOTAQ BCE HAYMHACT BBITASIACTH TAK, OYATO mep-
BUYHBIVL OKEAH COACPIKAA IIPUMEPHO CTOABKO K€ XAOPUCTOTO HATPWMS,
KaK ¥ B HAIllM AHW, HO HE COAEP>KaA coAel ypaHa. MOKHO cmero cKa-
3aTb, YTO ITOT BBIBOA, OCHOBAHHBIN HA OITyOAMKOBAHHBIX AAHHBIX, IIPOTH-
BOPEYNT YHUPOPMUCTCKON AOTME; €TO PEAKO MOSKHO HAWUTH Ha CTPaHU-
jax IpodeccrOHAABPHBIX SKYPHAAOB M HUKOTAA — B ILIMPOKOW IIpecce.

LBuge pas o pazbenuarivix mupax

[Tpeskae 4em OCTaBUTH TEMy COA€I B OKEaHaX, CACAYET 3aMETUTB,
4TO BCKOPE IIOCAE TOTO, KaK ASKOAM OIyOAMKOBAA CBOXO BBIIICYIIOMSIHY-
TyIO paboty, Maxaaasm B 1903 roay 3as18ma, 9TO CyIIEeCTBYeT MIPUIMHHAS
CBSI3b MEKAY COACHOCTBIO BOABL I COACPSKAHMEM COAM B IIAA3ME KPOBH.
VTBeps>KA2AOCH, YTO 3TO MPAMOE OTPaKEHUE HAIIETO ITPOMUCXOSKACHMUS
M3 MOPSI, 1, IIOKA 3TO 3asABACHME HE OBIAO OITPOBEPTHYTO HECKOABKUMU
TOAAMM TIO3AHEE, OHO PUIYPUPOBAAO KAK €IIJe OAMH HAYIHBIN PaKT, ITOA-
AeprkuBasInii reopuio ssosoyun (Macallam, 1903)8.

Oxaaxdene Semaut 1 20p0d KervGun

OAMH M3 IOCAGAHMX METOAOB, IIPEAYCMATPUBAIOIMUX M3MEPEHNUE
CKOPOCTM M PE3YABTATA, KACAACSI OXALKACHMSI 3EMAU U3 IIPEATIOAarae-
MOTO COCTOSAHMSI FOP}I‘{CTZ JKUAKOCTMN. DTOT METOA AOCTOVMH YIIOMMHA-
HUSI, IIOTOMY 9TO B CACAVIOIJEI TAaBe OYAYT 3aTPOHYTHI HEKOTOPbIE CBSI-
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['pedecknit mud moOBeCTByeT O TOM, 4TO GOrmHS AI06BU Adpoaura, usBecTHas
Takoke Kak BeHepa, popmaach us mopst. Appoamnrta o3HauaeT “TEHOPOKACHHAs .
He namexaer an rpedeckass MyApOCTh Ha TO, YTO YEAOBEUECKUIL POA TAKIKE
BOSHMK M3 MOPsI, KaK Ham Ternepb obbscusator yuebunxn? (Puc. Mapu Yopasoy.)

3aHHBIE C HUM AeTaAu. [TpoMBINIAeHHAS PEBOAIOLMS CO3AaAQ OOABIIYIO
OTPeOHOCTD B yTA€ AASI TeHePUpOBaHUs sHeprun mapa. 1o mepe yrayo-
ACHVSI YTOABHBIX IIAXT OBIAO 3aMEYEHO, YTO TeMIIePaTypa ITOBBIIIACTCS
npumepHO Ha 1°C ¢ KasKABIMU TPUALIATHIO METPAMU TAYOMHBI, 1 CTAAO
IIOHSITHO, YTO IIPM 3TOIM CKOPOCTH ITOBBILICHMS TEMIIEPATYPBI OOABIIIAsI
9aCTh SIAPA 3EMAU AOASKHA OBITH BEChbMa PACKAACHHON M TOABKO TOHKASI
BHEIIHS 000AOYKA OCTACTCSI AOCTATOYHO XOAOAHOM, YTOOBI TIOAACPIKM-
BaTh >KM3Hb. OpHOM M3 cymectBoBasmmMx B XIX Beke Teopmit mpomc-
XO>KACHMS 3emAn Obiaa Teopms paHLy3cKoro maremarnka Aaraaca,
BBICKA3ABIIIETO IIPEAIoAOsKeHHMe, yTo Hama CoAHeyHas cucTema Hada-
AAaCh C BPAIJAIOIEVICS KAIIAM PACKAACHHOV MATePUn. 3aTem OT Hee OT-
ACAMAMCH HECKOABKO HEOOABIIMX YaCTeV, IIPOAOASKAS BPAIATHCS B TOM
K€ HAIPaBACHUMU, U ITOA BAVMSIHMEM COOCTBEHHBIX IPABUTALMOHHBIX I10-
Aett obpasoBasn cePOMABI, BPAIJAIOIINECs] BOKPYT LJEHTPAABHOW Mac-
CBL. DTU cHEPOUABI OXAGAMATACH W CTAAU TIAAHETAMM, OAHON M3 KOTOPBIX
ABASIETCS Hama 3emasl. XOTsI 3TOT CLJeHAPUIA ITOAHOCTBIO COXPAHMACS B
OOIJeCTBeHHOM CO3HAHMM AO HAIIMX AHEM, OH, KaK MBI VBUAUM AaAee,
AABHO OIIPOBEPTHYT .

Bekope mocae omybankosanus Aapsunom “TTpomcxoskaeHmst Bu-
AoB” Yuabsam Tomcon, B Gyaymem aopp Keabsum, mombrrascs sbramc-
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Vuapam Tomcon, bosee m3BeCTHBIN
Kkak aopp KeasBuu (1824—1907).
IToncTnHE BEAMKWMV YYEHBIN AEBAT-
HAALJATOTO BEKA, KOTOPOMY MBI
00s13aHbl M 1TOHbIHE. Ero mms B
IIONYASIPHOM IIpecce OBIAO OTOABMHY-
TO B TeHb umeHem AapemHa. Ha
dororpadun nsobpaskeH ¢ Komma-
com. (Qoro Asx. Dumana, 1902;
Kopoaesckoe dororpapmueckoe
obecTso. )

AUTH BO3PACT 3€MAM, MCXOAS M3 AAIIAACOBCKOV IMIIOTE3BI €€ IIPOMUCXOIK-
AeHnsl. KeAbBUH IIPUHSIA 32 OTIIPaBHbIE ITAPAMETPBI BPEMsI 3aTBEPACBa-
HISI TIOBEPXHOCTHOTO CAOSI (TemIrepaTypa 3aTBEPACBAHMS PACIIAABACH-
HOVL ITOPOABI) ¥ CKOPOCTH IIOTOKA TEIIAA 4E€Pe3 IIOBEPXHOCTh 3EMAN,
OIPEACACHHYIO B JTOABHBIX ITaXTax. B mpocTon AByXcTpaHMYHOM cTaThe
OH COBEPILEHHO Pa3pyLIMA YHUPOPMUCTCKUE ITPEATIOAOSKeHM Aatieas
M AMIIUA OCHOBBI AAPBUMHOBCKYIO Teopuio (Thomson, 1865). Keabsun
[I0KA3aA, YTO BO3PACT 3€MAWM, BBIYMCACHHBIN HA OCHOBE ITPEAITOAOSKEHMS,
4TO OHA OXAaAMAACh, cocTaBaseT makcumym 400 mmuaanoHos aer. Bep-
cnd ske 0 bosee IPOAOATKUTEAPHOM BPEMEHM O3HadaAa Obl, YTO K Hallle-
MY BpeMeHM 3eMAS OKa3aAach OBl CAMIIIKOM XOAOAHOWM, 4TOOBI Ha HeM
MOTAQ TTOAACPSKMUBATHCS JKU3HD., DTOT BEPXHWMI IIPeAeA OBIA CAMIITKOM
maa At AapeuHa, HO Hay4HbIN aBTopuTeT KeapBuHa, a TakKe maTema-
THIecKast AemoHcTpaynst, 6s1an Heocropumst (. Aapsua n Ceroaps —
Darwin, F. and Seward, 1903, 2:163)'. ITo uponmnu cyAb6bl MMEHHO
3TOT AOKYMEHT BIIOCAEACTBUM OBIA HEBEPHO WMCTOAKOBAA KOE-KEeM W3
AVXOBEHCTBA, KTO OIIMOOYHO IMOHSA 3amnTy KeapBrHOM XprcTHaHCKOM
Bepsl (IIOCPEACTBOM OTBEPSKEHMST YHUPOPMM3MA) KaK BBICTYIIACHUE B
3amnuTy ApeBHer 3eman. Takum oOpasom, HEKOTOPBIE OTOIIAM OT XPH-
CTMAHCKOTO AOTMATa MOAOAOW 3€MAM, CTaB Ha IO3UUUNU CTOPOHHUKOB
ApEBHEN 3eMAM 1, B KOHEYHOM CYeTe, CAMOM MACY IBOAIOLIMN.

Bo Bpemsa aAebaToB meskay mocaepoBatessmn Keabsuna n Aapsuna
O BO3pacTe 3eMAM, TIJATEABHO AOKYMEHTWUPOBAHHBIX bépudmasom
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(Burchgield, 1975), AapBusncTs 6611 OTECHEHDBI ABYMSI AaCTPOHOMM-
YECKMMIU OTKPBITUSIMMU, ONMYOAMKOBAHHBIMM B rop cmeprn KeapBuna
(1907). HabaropeHne ABMSKEHMSI COAHEYHBIX IISTEH CACAAAO AASI ACTPO-
HOMOB O4eBMAHBIM, uT0 COAHIJe BpaljaeTcs BOKPYT CBOEM OCH HE C TOM
CKOPOCTBIO, KOTOPYIO MOSKHO OBIAO OBI OKMAATB, MCXOASL U3 TEOPUU
Aamaaca. Emge Ooaee omyTmbIM yAapOM OBIAO OTKPBITHE, YTO HEKOTO-
Phle IAQHETHI BPAIJAIOTCsI BOKPYT CBOEI OCU B OAHOM HAIIPABACHMUM, a
Apyrue B obpatHom (cm. mpumedanme 9). CoraacHo >ke Teopmm BCe
OHM AOASKHBI OBIAM BPAIJAThCSI B OAHOM M TOM >Ke HampasaeHun. Pax-
TUYECKW 3TO OIPOBEPrAO HEOYASIPHYIO KOCMOTOHMYECKYIO Teopuio Aar-
Aaca, XOTs CIyCTs boAee COTHM AT M B OTCYTCTBUE AYYIIEN TEOPUU
COBPEMEHHBIE ITPEACTABACHMS OCTAIOTCS B OCHOBHOM TEMWM 3Ke, 3 WC-
KAIOYCHMEM HA3BAHWMSL.

[TpermopHOCMMOE B HAIM AHM Y4eOHMKAMU OOBSICHEHME ITPOMUC-
x03kAeHMsT COAHEYHOV CUCTEMBI IIPEATIOAATAET, YTO B IIPOLIeCCe, MMEHY-
eMOM aKKPeLMel, MEAKO PACCESIHHBIC Ia3bl U IIBIAb BPAIJAACH U KOH-
LJeHTPUPOBAAUCH TIOA BO3ACTACTBMEM IPABUTALJMOHHBIX CUA. Aasee TOBO-
PUTCSI, 9TO OT OTHEHHOTO IIapa, OOPa3OBaBIIErOCs B PE3YABTATE 3TOTO
IIpo1jecca, OTOPBAACS AUCK Ia3a, KOTOPbI KOHACHCUPOBAACS, OOPa3OBbI-
BAsI AAHETHI, M B KOHCYHOM CYETE OXAASKAAACS, ITEPEXOAS M3 JKUAKOTO
COCTOSIHMS B TBEPAOE. AAPBUHOBCKASI TEOPWMsI YCITEIITHO IIPEOAOACAA TPYA-
HOCTH, CBs3aHHbIe ¢ KeAbBMHOM M acTpOHOMMEN, 32 CYET ABYX OAmcTa-
TEABHBIX IIPEATIOAOSKEHMI, OCHOBAHHBIX HA CAYYaIHOM OTKPBITUM Dex-
Kepesem papnoakTusHocT B 1895 roay.

Bo-1mrepBbix, HAOAIOACHMSI ITOKA3aAW, YTO PAAMOAKTMBHBIN PACIIaA
reHepupyer HeOOABIIIOe KOAMIECTBO TEIAQ, M TOT PAKT BIIOCACACTBUNU
OBbIA MCIIOAB30BAH AASI OOBSICHEHMSI ITOAACPSKMUBAEMON BBICOKOW TEMITe-
patypst siapa 3eman. [Ipopsasimce 3a Bepxauit upeaes 400 mmaam-
OHOB A€T, YCTAHOBACHHBIN KeAbBMHOM, IO TEIIEPEIIHNUM ITPEACTABACHN -
SIM BO3pacT 3eMAM IIpeBblmaeT 3Ty Uudpy bosee yem B AECATH Pas.
CaeayeT, OAHAKO, IIOMHWUTD, 9TO 3TO OCHOBAHO HA IMIIOTE3€, YTO BHYTPHU
3eMAM IIPUCYTCTBYET TPOMAAHBIN M IIPAKTHUYSCKM HEUCICPIIASMBINA UC-
TOYHMK TEIAQ B BUAE PAAMOAKTMUBHBIX IAEMEHTOB. DTa TUIIOTE32 PEAKO
CTABUTCS II0A COMHEHWE, OAHAKO VIHrepcoaa M ero Koaaern 6oabiie
TPUALATH ACT Ha3aA OTMEYaAW, 9TO B PE3YABTATE IEPECMOTPA AAHHBIX
KeapBuHa 00 oxaaskAeHUM OOHAPY>KeHO, 4TO Oe3 yyera papMOaKTUBHO-
CTM BO3PACT 3eMAM COCTaBAsIeT 22 MUAAMOHA AeT (MMHMMAaABHAST LUb-
pa o KeapBuuy Ha ocHOBe Teopmm Aarmaaca cocraBasiaa 20 MMAAMOHOB
ACT), a C YYETOM W3BECTHOM PAAMOAKTUBHOCTU 3EMAM €€ BO3PACT He
mosker mpesbimarh 45 muasnonos aer (Ingersoll et al., 1954, 99).
SlcHO, 94TO BO BCeM 3TOM YTO-TO HE TaK, IIOCKOABKY 3TO BCETO AMIIIb OAVUH
IIPOLJEHT BO3PacTa, TPeOYyeMOro COBPeMEHHO Teopuei O1OAOrMIeCcKOM
IBOAIOLUN.
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Bropoe mpeanososkeHme Kacaroch CKOPOCTH PAAUOAKTUBHOTO Pac-
mapa. CoraacHoO paHee IMPUHATHIM CBOVICTBAM 3TOTO IIPOLIECca, OH IIPEeA-
CTABASIACSI ITOCTOSIHHBIM 7, ITO-BUAMMOMY, HE 3aBUCSIIIUM OT XUMUUe-
CKUX M3MEHEHWUN, SKCTPEMAABHOTO TEeIIAd VAU AABACHWMS. DTO IPUHIAU
3a GaxT, 1 PAAMOAKTMUBHBIN PACIIaj CTAAM PACCMATPUBATH KAK YHUKAAD-
HBII1 1 He3aBUCUMBIN IIYTh OIpeAeAeHms BospacTta Jeman. Cap Askopask
Aapsun, corr Yapapsa Aapsuna, BbIcKasas 3Ty MACIO Ha cobparmun bpu-
tanckon accogmaguu B 1905 ropay. B 1910 r. paspaborasn meroa, u
IIOSIBUAOCH COODIJeHMe O BO3pacTe AOKEMOPHUICKOV IIOPOABL ITOPSIAKA
or 600 a0 700 mmaamonos aer (Crparr — Strutt, 1910). I'To ceroa-
HSLIHMM CTaHAQPTaM 3TO OblAa CKPOMHASI BEAMYMHA, HO OHA XOPOIIO
IIOCAY>KMAQ B KA4ECTBE BTOPOTO OPYSKMUS AASL aTAKM HA TPYAHOIIPEOAO-
anmpiit 6apprep Keapsnua B 400 mmaanonos aer. Kpome Toro, MoskHO
OBIAO yrKe He O3KMAATDH OIPOBEPIKEHMS 3TUX UMD, TOCKOABKY KeabBuH
yMEP TPEeMsI TOAAMW PAHBIIIE.

Koraa papnomerpuueckme Criocobsl ommpepeAeHMs: Bo3pacTa Obian
IIPUMEHEHBI BIIEPBBIC, MHOIME UCCACAOBATEAN OTHECAUCH K HUM CKeII-
TMUYECKM, HO ITOCKOABKY Ka3aAOCh, 4TO MMM IIOATBEPIKAAIOTCSI OJKMAAC-
MbIe IUPPBI TEOAOTMIECKMX BO3PACTOB, STOT METOA CTAA YTBEPIKAATHCS
M B KOHEYHOM CYeTe CMEA BCe IpeskKHMe. VIMEHHO ¢ 3Toro MomeHTa
OJEHKM BO3PACTa 3eMAM CTaAU Pe3Ko yseamumpsarbes. DuAKes (Engel,
1969) ormerna, uro Purypupyrommii B y4eOHMKAX BO3PACT 3EMAU C
1900 roaa yseanumacs moutn B ¢T0 pas: ¢ 50 MUAAMOHOB AO 4,6 MUAA-
apaoB aeT (cm. mpuaoskerne B).

Taxknm obpasom, Bce 3paHME MOACAT CTAPOM 3eMAU UCKAIOYUTEAD-
HO 3aBUCUT OT PE3YABTATOB IIPUMEHEHMSI PAAMOMETPUICCKUX METOAOB
AATUPOBAHMSI, KOTOPBIE B CBOIO OYEPEAb 3aBUCSIT OT IIPABMABHOCTH He-
KOTOPBIX AOIVIEHMI. B yaebHMKaxX TPOCASSKMBACTCS TEHACHLIVS YMOA-
YaHMS CAAOBIX CTOPOH 3TUX AOIYIEHMI, HO TIOHMMAHME, TOTO, YTO MMEHHO
AOIIYCKAETCSI, CYLJECTBEHHO BasKHO, YTOOBI AATh PA3YMHYIO OLJCHKY AOC-
TOBEPHOCTM 3TOTO MeTOAA. [103TOMY B OCTAABHOV YacTu 3TOW U B IIEp-
BOW IIOAOBMHE CACAVIOIIEV TAABBI IOIBITAEMCS He PYOMTH cliaeda, HO
TePIICAMBO PA3BSI3BIBATH ITOT PAAUOMETPUICCKIUIA TOPAMEB Y3€A.

[TocKOABKY 3THM CTPaHMIBI MOTYT IIOKA3AThCS YUTATEAIO, HE MMEIO-
IJEeMY TEXHUYECKOM ITOATOTOBKM, UCCYIIIEHHOM IIYCTHIHEN, OH MOSKET CPasy
HEePECKOINUTh HECKOABKO CTPAHNL], IIEPEVIASI K YHUBEPCAABHBIM KOHCTAH-
tam. CyTb TOro, O 4em 3AeCh IOMACT Pedb, B CACAVIOIIeM. PaanoakTms-
HBIM PaCIap HEKOTOPBIX SAEMEHTOB, M3 KOTOPBIX OAHW BCTPEYAIOTCS
AMIIb B TEOAOTMIECKMUX TIOPOAAX, APYIME SKE€ COCTABASIIOT 4acTh AIOOOTO
SKMBOTO CYLJECTBA, AaHAAOTMUYECH CTAPOMOAHBIM IIECOYHBIM Yacam. Papmo-
AKTUBHBIN DAEMEHT ITOAODEH IIeCKY B BEPXHEM pe3epByape TAKMUX 4acOB,
U IO MePe ero Pacliapa ¢ IpeBpaljeHneM B HePAAUOAKTUBHBIN IACMEHT
3TOT MaTepuaA IEePechIIaeTcs B HUOKHUI pesepByap. Mertoa ommpeseae-
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HISI BpEMEHW HadaAa ACTICTBUASI STMX 9ACOB COCTOUT B YTOYHEHMM 001Ije-
IO KOAMYECTBA IAEMEHTA B KaSKAOV IIOAOBMHKE 4acOB M M3MEPEHMUM
CKOPOCTH €TO TTAaACHMSI U3 BEPXHETO pe3epByapa B HUKHMI. Yem MeHb-
IIIe KOAMYECTBO PAAMOAKTUBHOTO MATEPUAaAd, KOTOPBII OCTACTCS HaBeP-
XY, IO CPaBHEHMIO CO CBSI3AHHBIM C HUM HEPAAMOAKTUBHBIM MaTepua-
AOM, TeM OOABIIIe BO3PACT IIPOOBHI.

[puryunor paduomenpuieckozo usmepers

CpeAHEBEKOBbIE AAXMMMKIM CIUTAAU, 9TO MOSKHO ITPeobpa3oBaTh
MUCXOAHBIV TSIKEABIV METAaAA, HAITPUMED SKeAe30, B bosee 6AArOPOAHBIN
TSDKEABIV. METAAA — 30A0TO M TaKUM obpaszom oborarmtscs. CoBpemeH-
Hasl HAyKa AOKa3aAa, YTO OOBIYHO 3TO COBEPIIEHHO HEBO3MOKHO, HO
CYIJECTBYIOT €CTECTBEHHO ITPOTEKAIOINE IIPOLIeCChl, B KOTOPBIX CAMO-
IIPOM3BOABHO ITPOUCXOAUT IIpeobpasoBaHmne B 0OOPaTHOM HAIIPABACHUM,
B PE3YABTATE YETO HeCTAOMABHBIE IAEMEHTHI ATOM 32 ATOMOM MU3MEHSI-
10TCS1, 00pasyst boaee AeTKMe CTAOMABHBIC IAEMEHTBI. DTOT IIPOLECC 13-
BECTEH KaK PAAMOAKTUBHBIV PACIIaA, M B 3aBUCUMOCTM OT KOHKPETHBIX
JAEMEHTOB OH MOXKET IPUHUMATh Gopmy asbda-paciiapa, oObIIHO CO-
ITPOBOSKAAIOIJETOCS BBIACACHMEM Ta3000pa3HOrO reAmsl, man bera-pacra-
Ad C AIMUCCUETL HIACKTPOHOB, MAY JK€ PACIIAAA 32 CIET MEXaHM3Ma 3aXBa-
Ta IAEKTPOHOB. XaPaKTEPUCTUKOM, ACAAIOIIE PAAMOMETPUIECKUE Me-
TOABI CTOAB LIEHHBIMH, SIBASICTCSI ITPOLJECC PACIIaAd, KOTOPBIN CIUTACTCS
IIOCTOSIHHBIM T HE IIOABEP’KEHHBIM BAVSIHUIO TEMIICPATYPHI, AABACHMSI
MAM XMUMUIECKOM GOPMBI, IIPUHSTON HECTAOMABHBIM JAEMEHTOM B €rO
MCXOAHOM COCTOSTHUM.

[Tpoyecc pacmapa MOKHO IIPEACTABUTH ceOe B BUAE YHMUKAABHBIX
4aCcOB, KOTOPBIE ¢ CAMOTO HayaAa IMOLIAU ¢ 06e30IMO0YHOV TOYHOCTHIO.
OCHOBHO! ITIPUHIIMIT BCEX PAAMOMETPUIECKIMX METOAOB B TOM, YTO, KOTAQ
M3BECTHA CKOPOCTDH PACIapd KOHKPETHOTO PAAMOAKTMUBHOIO IIPOLecca,
BO3PACT BCETO, B Y€M IIPOMUCXOANUT TAKOW IIPOLJECC, MOSKHO OIIPEACAUTE
IIYTEM IIPOCTOTO M3MEPEHMSI KOAMIECTBA OCTAIOIIErOCs: HeCTAOMABHOTO
DAEMEHTA M CBSI3AHHOTO C HUM CTaOMABHOTO AEMEHTA, HAKOIIMBIIETOCS
K 3TOMY MOMEHTY. DTU IAEMEHTHI OOBIMHO HA3BIBAIOT COOTBETCTBEHHO
“poantespckumn’ u “pouepHumn’. 3aTeM MPOCTOE BHIYUCAEHUE C MUC~
IIOAB30BAHMEM ITUX 3HAYCHMUI AACT BPEMsI IIPOLECCa PACIIAAA.

Paduomempueckie mentodo

Camplil paHHMUI PAAMOMETPUIECKUI METOA OBIA ITPEAAOSKEH Ha
ocHOBaHMM HabAroAeHMI BoaTByaa, obparmBiiero BHMMAHME, YTO Kak
yPaHOBAs, TAK U TOPUEBAsI PYAQ PAAMOAKTMUBHO PACIIAAAIOTCS, 0bpasys
cubey n rasoobpasusiit reanit (Boltwood, 1907). Ypanoso-ceunyo-
BBVl METOA IIPUMEHSIAM B TEYCHME MHOIMX ACT, UCIIOAB3YSI B KadeCTBE
MCXOAHOTO MaTepuasa COAepsKalgue ypaH MUHEpaAsl. B ocHoBe metopa
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— pacmap ypana-238 ¢ npespargennem ero B ceuney-206 B pesyabrare
CAOKHOTO ITPOIIeCcca, COCTOSIIIETO U3 YeThIPHAALATU CTaAn|. [ToapobHO-
CTM ITUX CTAAMI B AAHHOM CAyYae CYIJECTBEHHOTO 3HAYCHMSI HE UMEIOT,
HO MX MOKHO Hantu B rpmaoskeann B. Yncaa 238 n 206 osmagaror
ATOMHYIO MacCy, MAU BEC, U OIIPEACASIIOT KOHKPETHBIN M30TOI, UAW Pa3-
HOBMAHOCTb OTACABHBIX 3AeMeHTOB. O AeTaasX ypaHOBO-CBMHIJOBOTO
MeTOAa OYAET CKAa3aHO B CACAVIOIJEM PasAeAe.

BriocaeacTBmM 6BIAM OOHAPYIKEHBI 1 APYIUE PAAMOAKTUBHBIE IIPO-
1JeCChI, HAIIPUMED, PACIIAA KAAUEBBIX PYA C IIPEBPAIJECHUEM B Ta3 aPrOH
MAU PYOMAMEBBIX PYA — B CTPOHLMI, 4 IIOCKOABKY IIOPOABI, COACPIKA-
1€ 3TU DAEMEHTHI B BUAE PYA, boree OOMABHEI, MX B HACTOSIIIEE BPEMSI
IIMPOKO WCIIOAB3YIOT AASL PAAMOMETPUUECKOTO AATUPOBAHMUS TEOAOTM-
YeCKMX ITOPOA. Takmm ob6pazom, Pa3AMUHBIM YACTSIM TEOAOTMYECKOM KO-
AOHHBI M CBSI3AHHBIM C HUMU GOPMaM OKAMEHEAOCTeN ObIAM ITpUCBOe-
HBI A0COAIOTHBIE 3HAYCHMS BO3PACTA. | [OIYASIPHBIN METOA AATUPOBAHMS
110 yraepoAy-14, ocHOBaHHBIN Ha PAAMOAKTUBHOM PACIIaAC HECTAOMAD-
HOTO M30TOIIA JTACPOAA, HECKOABKO OTAMYACTCSI OT APYIUX PAAUOMETPHU-
YECKMX METOAOB M OYACT OIMCaH B CACAVIOIIEV TAaBe.

Cxopocne pacnada

[TpeAoAararoCh, 4TO PAAMOAKTUBHBIN PACIIAA IPEACTABASIET COOOT
IIOCTOSIHHBIN IIPOLECC, IIPOUCKOASIIUI 32 CYET CIIOHTAHHOTO IIpeobpa-
30BAHMSI OTACABHBIX ATOMOB HeCTAOMABHOTO 3aemeHTa. Hexoropsie aro-
MBI JKUBYT BCETO HECKOABKO MUHYT AO PACIIaAd, TOTAQ KaK COCEAHME C
HUMM — THICSYU AeT. HUKOMY He M3BECTHO, KOTAQ ITPOMU3OMACT PACIIaA
KaKOTO-TO KOHKPETHOTO aTOMa, 1 HUKTO He 3HAEeT, IOYeMy OHU Pacia-
Aatorest. OAHAKO KOTAa Pedb MAET O BOABIIOM KOAMYECTBE ATOMOB, CY-
IJECTBYeT HEKOTOPAsl CTATUCTUYECKAST YBEPEHHOCTD, YTO B KAKOM-TO OII-
PEAEACHHBII MOMEHT KOHKPETHOE YMCAO aTOMOB OYAET BOBAEYEHO B
IIPOLJECC CAMOIIPOM3BOABHOTO M3MEHEHMSI AU Paciiapa. AarHsle 06 3Tux
YICAAX AAIOT CKOPOCTH PACIiazd, HO B OCHOBE A€KUT AOIyLJeHue o bec-
HOPSIAOYHOCTH ITOTO IIpoyecca. B TedeHme mocAeAHErO AeCSITUACTIUS MAU
OKOAO TOTO CTaTUCTUYECKOE MUCCACAOBAHME, TIPOBEACHHOE DHAEPCOHOM
n Crsaraepom (Anderson and Spangler, 1973), nokasano, 4ro B Aeii-
CTBUTEABHOCTHM IIpoLlecC pacriapa He becropsaoder'!. OpHAKO TOUHYIO
CKOPOCTh PACIIAA2 Y3HATH HEBO3MOSKHO, YTO CTABUT IIOA COMHEHME BCe
paanomerpuueckoe Aatuposanane (Anderson, 1972)'2. HeyamusureasHo,
YTO ABTOPBI, XOTSI M1 3aHUMAAU COAMAHOE IIOAOSKEHME B HAYKE, UCIIBITAAN
TPYAHOCTM IIPU OIYOAMKOBAHMM CBOE PaboTh, a BIIOCACACTBUWU IIPU-
3HaAM, YTO €10 ' mpeHebperaer, UrHOPUPYET, He BEPUT... MPAKTUIECKN
Bee HayyHoe coobiyectBo” (Anderson and Spangler, 1974) 1.

Apyrast KaTeropmsi y4eHbIX OCTAETCS YBEPEHHO B TOM, YTO CKOPO-
CTV ATOMHOTO paciiaza Obian 1 Becerpa OyAYT IOCTOSIHHBIMM, M IIOCKOAB-
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Ky AQHHBIE O CKOPOCTH PACIIAAd PAAMOAKTUBHBIX M30TOIIOB OIIPEACACHBI
M OIyOAMKOBAHBI, MEPUOAMIECKUIL TIEPECMOTP UX He ompaspaH. Cam
TEPMUH “TIOCTOSIHHASI PacIapd’ He MOOIIPSIET TAKYIO IIPAKTHUKY.

B cayuae ypana-238 ckopocTp paciiapa n COOTBETCTBYIOIJAS ITOCTO-
SIHHASI YCTAHOBACHBI DOACE TTIOAYBEKA HA3aA. DTOT METOA COCTOUT B TOM,
aro Oepercst HeOOABIION KPUCTAAA YPAHCOAEPSKAIE PYABI, UUPKOHA
AM00, pesKe, YpaHMHUTA 1 ¢ IOMOLBIO cdeTynKka ['evirepa MOACYMTHIBAIOT
41CAO aAb(A-IACTNUL], UCITYCKAEMBIX B TEYCHME OIIPEACACHHOTO IIEPHUOAA
BPEeMEHN, OOBIYHO ABYX MAM TPeX CYTOK. [lyrem mpocroro apndpmernde-
CKOTO AEVACTBUSI BBIYMUCASIOT CKOPOCTh HA MMAAUIPAMM IIPOOBI B 4ac.
3arem, MCXOASI 13 ITOM MHPOPMALUI, CKOPOCTH PACIIaAd BBIPAYKAIOT Ma-
TEMATMYECKM KaK IIOCTOSIHHYIO PACIlapd MAM KaK OoAee IIPMBBIYHBIN
IePUOA moAypaciasa (3T TEPMUHBL U MX MATEMATUICCKIE OTHOLICHMS
obbsicasrorest B ipumedanmn 14)1. Tloaypacmap mpeacrasasier coboit
OOBIYHBIN CITOCOO BBIPASKEHMS IIPOLIECCa, KOTOPbI TEOPETUIECKM HU-
KOTAQ HE SIBASICTCSI TIOAHBIM, 11 OIIPEACASICT BpeMs, Tpebyemoe AAST YMEeHb-
IIEHMST KOAMYECTBA  POAUTEABCKOTO  MATEPUAA, ypaHa-238, HaroAoBM-
uy. [lepuop moaypacmapa ypana-238 onpepeset B 4,51 muaamapaa aer.
Ecan mmpoba HaumMHAETCS CO CTa ATOMOB YPaHa, TO IO UCTEYCHUM OAHOTO
IIEPUOAQ TIOAYPACIIAAA OCTACTCSI TOABKO IISITBACCSIT aTOMOB; IO MCTEYe-
HIUM ABYX IIEPMOAOB TIOAYPACIIAAA — ABAALATH IISITh ATOMOB 1 TaK AdA€€.
[Tocae msiTi TOAYPACIIaAOB, MAM TIO UCTEICHUN 23 MUAAUAPAOB ACT, OC-
TAIOTCSI AMIIB TPU ATOMA, TO €CTh IIPOLIECC PACIIAAd CTAHOBUTCS IIOAHBIM
Ha 97 npouenTos. To, 4To mepnoa nmoaypacmaaa ypana-238 cooTBeTcTBy-
eT HbIHEIIHeVl OLJeHKe BO3PACTa 3eMAM, — UNUCTOE COBIIAACHWE.

Yncao aspda-gacTul, MCIYCKAEMBIX B 9aC, 3aBUCUT OT YMCAQ AaTOMOB
ypaHa, BOBACYCHHBIX B ITPOLECC PACIIAAA, TO €CTh OT Pa3mepoB IIpoOsI, 1
HIO3TOMY CKOPOCTD BHIPAyKAIOT  Ha muasurpamm’” . OAHAKO MHTEHCUB-
HOCTD UCITYCKAHMSI OYACT MEAACHHO YMEHBIIIATHCSI C TEYCHUEM BPEMEHN
II0 MEpe YMEHBILICHMSI YicAd aTOMOB ypaHa. Pasymeercs, mmpm CTOAb
IPOMAAHOT IIPOAOAYKUTEABHOCTH ITPOLIECCA ITOTO HUKOTAA HE YAABAAOCH
HaOAIOAATh. VIHBIMU CAOBAMM, M3MEPEHMSI OBIAM CACAAHBI AUIIID B 3TOM
CTOACTMM, A BO BPEMSI ABYX- MAM TPEXCYTOYHOTO MCIIBITATEABHOTO TIEPU-
0A2 CKOPOCTB, €CTECTBEHHO, BBITASIAUT IIOCTOSIHHOM. Maremarndaeckast
00paboTKa CKOPOCTM C LIEABIO IIOAYICHMSI ITOCTOSIHHOV PACIIaAd MATA
COOTBETCTBYIOIJETO MIEPHUOAA TTOAYypACasd CHUMAET 3PPEeKT yMeHbIe-
HUSL “POAUTEABCKOTO  2AeMeHTa. Takmm o6pasom, CAEAYET IPUHSITH
AOIIYIJeHMe, YTO IOCTOSIHHASI PACIIaAd OblAa IIOCTOSIHHOWM HA IIPOTSIKe-
HII BCETO BO3PACTa CIYCTKA ATOMOB ypaHa B obpasie. DTO BasKHETIIee
AOTIYIIJEHNME, 1 OHO OCHOBAHO Ha HAOAIOACHWMM, 9TO PE3YABTAT ITOACICTOB
HAa MUAAUTPAMM B 4aC OKA3bIBACTCSI IIOCTOSIHHBIM, OYAB TO ITPU M3Mepe-
HUM TOM man mHOM 11pober B 1950-¢ nan 8 1980-¢; kpome Toro, aty
CKOPOCTH, BUAUMO, HE M3MEHSIOT HU TEIIAO, HWU AABACHWME, HU APYIUE
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YCAOBUSI, BO3AEVCTBYIOIME HA PAAMOAKTUBHBIE MaTeprasbl. CAEAyeT MMETH
B BUAY, YTO AOIYIJEHME TIOCTOSHCTBA IIPEACTABASIET COOOM KPYITHBIA aKT
BEPbI, OCHOBAHHDIV Ha HAGAIOACHUSIX, TPOBOAMBIIMXCS B TEIEHUE BCETO
AVALITD HECKOABKMX ACT, KOTOPbIE COYAM BO3MOKHBIM IIPUMEHUTD K IIPO-
1JecCy, POUCXOASLIEMY B TEUCHUE MUAAMAPAOB ACT.

B paspese 0 HPUMHLMIIAX MBI CKa3aAM, 9TO IO Mepe MOCTOSHHOIO
YMEHBIIEHUST POAUTEABCKOTO  MATEPUAAA AOYEPHMIA TIPOAYKT, CBUHEI]-
206, cooTBETCTBEHHO yBeAMunBaeTcsl. Yem GoAble OTHOLIEHME CBUHLA-
206 x ypany-238, Tem crapure mpoba. OAHAKO BO3PACT MOYKET OKA3aTh-
Cs1 TOPasA0 GOABIIIE ACTICTBUTEABHOTO, €CAM ITOPOAA COAEPIKAAQ CBUHEL]
Ha HAayaAbHBIX CTaAMsX ee oOpasoBaHmsl. B caepyiorjem paspese maydmm
npobaemy “3arpsisHeHMs]” MEPBOHAYAABHBIM CBUHLJOM.

Msrnanarvroe oopazobarie Mureparol

Hecmotpst Ha 1O, 9TO HeOyAsIpHAsT KOCMOTOHMYECKast Teopust Aar-
Aaca ObIAa AMCKPEAUTMPOBAHA MHOTO A€T Ha3ah, COBPEMEHHAs TEOPUs
aKKpenun BCe elje AOIYCKAET, YTO 3eMASI KOTAA-TO OblAa SKMAKOWM M
MEAAEHHO OXAa’KA3AACh AO BO3HWMKHOBEHWMS TBEPAOW KOPBL ACTPOHO-
MM OOBIYHO HE OCTAHABAMBAETCS HA STOM aCIIEeKTe, HO OH MMEeT COBep-
IIIEHHO IMPUHIMUIIMAABHOE 3HAYCHUE AASI COBPEMEHHOM reosornn. [Ipea-
[IOAAQTAIOTCSI TPOMAAHBIE OTPE3KM BPEMEHN, B TeYCHIUE KOTOPBIX, TAKIKE
COTAACHO AONYVIJEHWMIO, 3PO3us JAAASIAQ BEPXHWMI CAOW BCETO IIEPBOHA-
YaABHOTO MaTePuaAa KOPBI M BHOBb OTKAGABIBAAA €TO B BUAE OCAAOUHBIX
(caomcTeix) mopoa. Kpome Toro, cyIgecTByioT HEKOTOPbIE IIMPOTCHHbIE
IIOPOABI, SIBASIFOIIVECS IIPOAYKTAMM TOPSIEH SKUAKOM MArMBI, BBIACAB-
IIEVCST Ha IIOBEPXHOCTD M3 TAYOMH 3eman. VIMEHHO Takme IOPOABI, TH-
IIMYHBIMIU AASI KOTOPBIX SIBASIFOTCSI TPAHUTBI, KPUCTAAAU3OBABIINECS 13
SKUAKOTO COCTOSIHMS, OOBIYHO MCIIOAB3YIOT AASI PAAMOMETPUYECKOTO Ad-
TUPOBAHMS BPEMEHM, IIPOIICAIIErO ¢ Hauasa 0OpasoBaHMS KPUCTAAAOB.
[ToAOGHBIN METOA HE OIPEACASIET BO3PACT 3EMAM, TaK KaK 3TO HE Iep-
BOHAYAABHBI MaTePUaA KOPBI, HO TaKas MHTPY3MUBHAS KPUCTAAAU3OBAH-
Hasl TIOPOAQ SIBASICTCSI TIOAC3HOM AASL YTOYHEHMSI BO3PACTa COOTBETCTBY-
IOIJErO CAOSI OCAAOYHOW IIOPOABL M, B OCOOEHHOCTH, COACPIKAIIMUXCS B
HEM OKaMEHEAOCTEM.

[Tpn oxaaskAeHMM U IEPeXoAe M3 SKMAKOTO COCTOSIHMS B TBEPAOE
ACTICTBYIOT OITPEACACHHBIE IIPaBMUAQ, KOTOPBIM IIOAUMHAETCS OBICTPO ABM-
SKYIAsICsl CMECh aTOMOB, KOTAQ OHWM 3aHMMAIOT CBOM MECTa B KPUCTAAAN-
YeCKMX PeIleTKax TBEPAOrO maTepuasa. B pyAHOM LIMPKOHE, KOTOPbI
VCIIOAB3YIOT AASL PAAVIOMETPUYECKOTO AATUPOBAHMS, CIYCTKI ATOMOB ypaHa
ACCOUUMPYIOTCS C ATOMAaMW IUPKOHA, CTAHOBSCH YaCTBIO KPUCTAAAMYE-
ckon pemrerkn. C MOMeHTa OOPa3OBAHMS KPUCTAAAMIECKON PEIIeTKM
ATOMBI YPaHa IIPOAOATKAIOT PACIIAAATHCS Ha ATOMBI CBUHLA, HO, B IIPOTH-
BOIIOAOSKHOCTD JKMAKOMY COCTOSIHMIO, OHM TeIIePb OCTAIOTCS PUKCUPO-
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BAHHBIMM B PEIETKE U CBSI3AHHBIMU C POAUTEABCKMM~ ypaHom. OTHO-
meHne atomos cBuHya-206, obpasoBaBiumxcs 772 577z (Ha CBOEM HEoC-
DPEACTBEHHOM MeCTe), K ypaHy-238 B 3TOM JKe CaMOll PeIIeTKe, AAET
Mepy BPEMEHU ¢ MOMEHTa 00pasoBanms KpucTassa. Bee aTo pooctarodso
IIPOCTO, €CAU AOIYCTUTB, YTO He OBIAO “3arpsi3HEHMS] KPUCTAAAQ IIYTEM
BBeAeHMsT cBMHIA-200 BO Bpemst 06pa3oBaHmMsT KPUCTAAAA U3 SKUAKOCTH.
B AEMCTBUTEABHOCTM JKE 9ACTO MMEHHO TAK U IMPOUCXOAUT, U3-32 YETO
CO3AAQETCSI BIIEYATACHUE, YTO KPUCTAAA HAMHOTO CTApIIE €0 ACUCTBU-
TEABHOTO BO3pacTa. [ [OHSTHO, 4TO BasKHO 3HATH, CKOABKO CBMHIA-206
OBIAO BKAIOYEHO B PELIETKY CHAYaAad, YTOOBI OMPEACAUTD, CKOABKO CBUH-
1ja-206 OBIAO IIOAYYEHO ITO3AHEE 32 CYeT paciiapa ypana-238.

[pooaema npumeceti cGunya-206

3aAaAMMCST BOITPOCOM: MOSKHO AWM Y3HATh, KAKOBO OBIAO IT€PBOHA-
YAABHOE COAEPYKAHME CBUHIIA BECCIETHOE YMCAO MUAAMOHOB AET HA3aA ¢
B 1929 roay DcToH OTKpBIA YeTBIpe M30TOIA, TO €CTh YeThIPe ITPAKTU-
9eCKM MACHTMYHBIX PasHOBUAHOCTH, cBuHLA (Aston, 1929). Opun u3
HuX — cBuHel-204, KOTOPBI He SBASETCS IIPOAYKTOM PAAMOAKTUBHO-
IO pacrapa, APyrom — paamnoreHHslid cuHen-2006, IPeACTaBASIIOIINUIA
KOHEYHBIN “AouepHMit” POAYKT ypana-238. [Ipeamnoaaraercst, 4to 3ar-
PSSHSIIOLMIA CBUHEL], TIOMABIINIA B KPUCTAAA IIPU €TI0 POCTE M3 JKUAKO-
e, cocTosiA n3 cmecn cBuana-204 m cemnuna-206 B HEKOTOPOM COOT-
HotmreHmn. K c4acTpio, pyAHBIN OUPKOH YaCTO CBA3AH C HEPAAMOAKTUB-
HBIMIM MMHEPAAAMIU — ITOACBBIM IIIIATOM W TaACHUTOM, KOTOPBIE CO-
AEPJKAT CBUHEL], HO HE COACP>KAT YPaHa, M ACAACTCSI AOIYIIEHUE, Y4TO
coorHomrenme ceuaia-204 m ceunana-206 B TOAEBOM IIIIIATE TAKOBO K€,
4TO M COOTHOILEHME, ‘3arpssHstonjee’ TMPKOHOBBIN KPUCTAaAA. Brioane
PA3YMHO IIPEAIIOAAraeTcsl, YTO 0ba 3T MuHEpasa OOPA30BAAMCH B OAHO
U TO K€ BpeMms, a KOoAMduecTBOo cBMHUA-204 HM B OAHOM M3 HMX HE
nsmensercs. Hamas ato coorHommenme Gpopm CBMHIA B ITIOACBOM IIIIATE
n 3Has obigee KoangecTso csuHya-204 1 -206 B yMpKOHE, OYeHb IIPO-
CTO HATU MEPBOHAYAABHOE KOAMYECTBO CBUHIA-206 M BBIYECTD €TI0 13
00IIJero KOAMYECTBa; PA3HOCTHIO OYACT KOAMYECTBO, TIOAYICHHOE 777 SI7/ B
pe3yabrare pacrapa. Takum o6pasom MOKHO OITPEACAUTD BO3PACT KPU-
crasasa (Hanep — Nier, 1939).

[Tocae BHeCeHMSI 3TO MOMPABKY, CBSI3AHHOWM C AOIYIEHUSIMU B OT-
HOIIIEHUM “3arpsi3HEHMs1 TIEPBOHAYAABHBIM CBUHIJOM, CAEAVET €I1J€ OAHO
AOIIYIIJEHME: C HAYAAA ITPOIIECCA PACTIAAA HU  POAMTEABCKMIA , HU “AO-
4epHMI1~ DAEMEHT He AOBABASIETCS K KPUCTAAAMYECKON PEIETKE U3 BHE-
ITHUX MCTOYHMKOB M He Tepsercs. [lo aroit mpuumHe mpMHMMAIOTCS
MEPBI ITPEAOCTOPOSKHOCTH, 9TOOBI KPUCTAAA OBIA B3ST M3 TAYOMHBI Mac-
CBI TIOPOABI, TA€ TPYHTOBBIE BOABI HE MOTAM TPAHCIOPTUPOBATH ATOMOB
HW ypaHa, HU CBMHIJA — HW B KPUCTAAAMIECKYIO PEIIeTKY, HU U3 Pe-
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LIETKM — II0cAe ee 0bpazoBanms. AabOpaTOPHBIN BO3AYX AOAYKEH OBITH
CBODOAEH OT CBMHIJA, TO €CTh HE COACPIKATh Ia30B aBTOMOOMABHOTO BBIX-
AOTI, KOTOPBIE MOTAY OBI BBI3BATH 3arpsI3HEHMUE ITPOOBL.

HakoHer], TpOBOAMTCSI aHAAUTUIECKOE MCCACAOBAHME Ha BRIOpAH-
HOM HEOOABIIIOM KPUCTAAAE LUPKOHA WAW YPAHWUHUTA, 4 KOAMIECTBA
ypara-238 n ceurnga-204 1-206 HAXOAST, IOAB3YSICH METOAAMI MACC-
CIIEKTPOMETPOMETPUM. JHAYEHWUsI BO3PACTA, MIOAYYAEMBIC IIPU IIPUMe-
HEHUW YPAHOBO-CBUHIJOBOTO METOAA, BECbMA BEAUKM — OT COTEH MMA-
AVMOHOB AO MUAAMAPAOB ACT, HO HU OAHO M3 HUX AO HACTOSIIErO Bpeme-
HU HE MPUOAMIKAETCSI K IIPEATIOAATAEMOMY BO3PACTY Jeman’.,

3Aech BYACT YMECTEH OAMH HE AMIIECHHBIN MHTEpeca BOIIPOC, Kaca-
IOIUIACSI HBIHENIHMX OLJeHOK Bospacta 3eman. B 1956 roay Xoams or-
Medaa, 9TO, 4em OOAbIIIe BO3PACT ITOAEBOTO IIIIATA, OIPEACACHHBIN IO
CBSI3AHHOMY LIMPKOHY, TeM MeHbIie cBUHIa-206 OBIA0 B CMeCH CBMHIJA-
204 n -206. OH yTBEPIKAAA, UTO TAC-TO B TAYOMHAX 3EMAU, IIPESKAE YeM
OTAOYKUTBCSI ITO3AHEE B KPMUCTAAAAX LIMPKOHA U ITOACBOTO IIIIATA, CBUHEL]
204 ObIA cBA3aH C YPaHOM. DKCTPAIOAUPYSI OOpaTHO BO BPEMEHMU AO
MOMEHTa, Koraa csuHna-206 paAMOakTUBHOTO IIPOUCXOSKACHMSI He OBIAO
B cmecu co cBMHIOM-204, X0AM3 TTOAYIMA BpeMmsl, KOTAA, IO €r0 MHe-
HUIO, 3eMAsl BIlepBble Hayaaa mokpsiBathes Kopoit (Holmes, 1956).
DTO BpemsI COOTBETCTBYET BO3PACTy 4,5 MmaAmMapAa AeT.

Kaauebo-apzornolvii mentod damupolbariia

OAHMM 13 HEAOCTATKOB YPAHOBO-CBUHIJOBOTO METOAA SIBASIETCSI TO,
4TO YPaHCOAEPsKAaINe MUHEPAABL BCTPEYAIOTCS He CAMIIIKOM dacTo. Ka-
AUI JKe IpeACTaBAseT cobOi OAMH M3 Hamnbosee PpacIpOCTPAHEHHBIX
3AEMEHTOB, ObHapy>KuBaembIx B riopopax. K 1948 roay Oaspna 1 Havtep
paspaborasn MeTOA, OCHOBAHHBIM Ha PAAMOAKTUBHOM PACIIaAC M30TOIA
kaans-40 ¢ mpeobpasosannem B ras apron-40 (Aldrich and Nier, 1948).
Bria ompepeseH mepmnop moaypacmapa Kaams-40, cocrasmsimit 1310
MMAAVIOHOB A€T. DTO O3HAYAeT, YTO AMAIIA30H BO3PACTA, AATUPYEMOTO C
IIPUMEHEHUEM 3TOTO METOAQ, MEHbIIIE AMAIla30HA IIPWU YPAHOBO-CBUH-
IJOBOM METOAE M HaxoAMTcs B mpepesax or 200 mmaamonos po 1600
MWAAMOHOB AeT. [ [pUHIINUITBI, AOIIYIIJeHMS 1 ACTAAW ITOTO METOAQ ITPaK-
THUYECKM Te 3Ke, YTO M IPU YPAHOBO-CBMHLIOBOM MeToae. ITockoabky
M3BECTEH IIePUOA TOoAypaciiapa Kaans-40, AAsT BBIYMCACHWS BO3pacTa He-
OBXOAMMO AMIIIb OIPEAEAUTD COOTHOLIEHMUE KOAMIECTB * POAUTEABCKO-
ro” kaans-40 n “poueprero” aprona-40; uem OOAbIIIE KOAMYECTBO APro-
Ha, Tem crapire npoba (boaee moApobHO 06 3TOM MeToAe cM. § Aoa-
pummaa u Asudepa — Dalrymple and Lanphere, 1969).

[TepBoHauaspHOe OOPa3OBaHME KAAMMCOACPIKAINUX PYA 3a CUET
KPUCTAAAM3ALIMUIA B IIPUHIUIIE IIOAOOHO 0OPA30OBaHMIO JUPKOHOBOV PYABL.
[Tocae 3ambIKaHMS PAAMOAKTUBHOTO Kaansa-40 B KPMUCTAAAMIECKOV pe-
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IIeTKe OH IPoAyumnpyer aproH-40 777 sifzt, HO IOCKOABKY 3TO a3, BCETAQ
BO3HMKAIOT BOITPOCHI: HE IPOUCXOANUT AW YTE€UKA, IIPUBOASITAST K MHAN-
Kagnn 6oaee MOAOAOTO BO3PACTA, €M B ACTICTBUTEABHOCTH, M HE MOYKET
A oH AnOYHAMPOBATH B IPOOY AMOO M3 COCEAHMX ITOPOA, AMOO M3
aTMocepsl, B PE3YABTATE YeTO BEAMUYMHA BO3PACTA AOASKHA ObI HAMHOTO
yBeAnunBarbest ¢ Kpome TOro, BO3pacT OKasKeTcsl 3HAYUTEABHO GOAbIIe
ACVICTBUTEABHOTO, €CAM He YIUThIBATh AproH-40, IIPUCYTCTBYIOIMIA B KPH-
crasse ¢ MOMEHTa ero obpasoBanms. Takmum obpasom, mpu ompepese-
HIM HAYAABHOTO COAEP>KAHMS APTOHA IIPUCYTCTBYET IACMEHT AOTAAKM, 1
IPUHATO OlIjee AOMYIJeHNe, 4TO OAaroAapst XUMUIECKOW MHEPTHOCTI
aproHa OH HE IOIIAAACT B KPUCTAAAMUICCKYIO CTPYKTYPY IIPU OXAQKAC-
HWUW, HAIIPUMED, M3 MarMbl (PACIIAQBACHHOV ITOPOABIL). B momckax orse-
Ta Ha NePBbIA BOIPOC B 1956 ToAy GBIAO CAEAAHO HEOSKUAAHHOE OTKPbI-
THE, YTO IOIYASIPHBIN B TO BpeMsI KAAMMHBIN ITOAEBOV IIIIAT YACP>KUBa-
eT AMIIb OKOAO 75 mpoueHTOB reHepupyemoro B Hem aprona-40. C
TOTO BPEMEHM MCCACAOBATEAN MUCITOAB30BAAY COACPIKAIYMI KAAUI MUHE-
pas GMOTHUT AASI IMPOTEHHBIX IOPOA M TAAYKOHUT AASI OCAAOYHBIX IIO-
POA, AOIYCKasl, YTO B ITUX MUHEPAAAX JACPSKMBACTCSI BeCh aproH-40
(Kuond — Knopf, 1957, 232).

Bropoit u TpeTuii Bompockr OTHOCATCS K Ipobaeme “‘sarpsisHeHus .
[Tpn mpoBeaeHMM aHAAM3a BHOCSIT PYTMHHBIC IIOIPABKU AASl YCTpPAHe-
HUST BO3MOSKHBIX 3PPEKTOB IEPBOHAYAABHOTO ‘ 3aTPSISHEHMST aPTOHOM
n3 armocdepsl. OKkaspiBaeTCsI, B aTMOChepe COACPSKUTCSI OKOAO OAHOTO
IIPOLJEHTA APIOHA, YaCTh KOTOPOTO IIPEACTABASIET COOOM M30TOI apPrOH-
36, a 295,5 yacreit — aprou-40. AomycTum, 9TO COOTHOIIEHWUE BCETAA
0AHO 1 TO 3Ke. Takmum obpasom, aroboit apron-40, 3axBadyeHHBIN U3 aT-
MochEepPBI BO BPEMST KPUCTAAAM3ALINAN, MOSKHO OIIPEACAUTD, M3MEPSLST aPrOH
36 n ymuoskas ero Ha 295,5. Dtor nmokasareab Aast aprona 40 Berumra-
10T 13 obigero aprona 40, atobs! moayunTs apron 40, obpasyroumiics B
PE3yABTATE PAAMOAKTUBHOTO PaciaAd. [lompaBku roBoOpsT O TOM, 4TO
“sarpsisnenne” mmeno mecto. OAHAKO IMOCTOSHCTBO COOTHOIIEHMST
1:295,5 Becbma COMHUTEABHO, TAK KaK apIOH-36 IPOAYLUPYETCSI B BEP-
XHeVl aTmocdepe oA BO3AEUCTBIEM Kocmmdeckoro naayderns (Poysan
— Rosen, 1968)1. CaepoBaTEABHO, 3TO COOTHOLICHNUE B IIPOLIAOM OBIAO
GoABIIIE T ITOCTEIIEHHO YMEHbIIAAOCh. [ loaTomy mmorrpaska AoAsKHA Obiaa
ObI O6bITH OOABIIIEV], YTO HAMHOTO YMEHBIIMAO OBl BO3pacT 1pod.

[Tpn aatmpoBaHMM ¢ IPUMEHEHMEM KaAUEBO-aPTOHOBOTO METOAA
HEKOTOPbIE M3 OITyOAMKOBAHHBIX 3HAYCHMI BO3PACTA AASL AABOBBIX IT0-
poA Ha ['aBarisx, BozpacT KOTOPBIX, Kak m3BecTHO, meHbire 200 aer,
COCTABUAU AO 22 MMAAVMOHOB ACT; OAHAKO TEIePb M3BECTHO, YTO 3TO
GBIAO BBI3BAHO MEPBOHAYAABHBIM ~ 3arpsisHeHmem’ aproHom-40 Bo Bpe-
Ms1 00pasoBaHMSI KPUCTAAAOB M MOKET OBITh MCIIPABACHO CIIOCOOOM,
ommcansbim Boite (Hoy6a m Horon — Noble and Naughton, 1968;
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®anxxaysep n Horon — Funkhouser and Naughton, 1968)'7. O6Ha-
PY’KEHO TaK>Ke, 9TO IIOABOAHBIE AaBBI COAepsKar m30bITOK aprora-40.
Yem Goabie raybuna, Ha KOTOpOi 0OpasoBasack Aasa, Tem Goablire “3ar-
psisenne” aproHom-40, 4TO CO3A2ET AOYKHOE IPEACTABAEHUE O GOAB-
wom sospacte (Aaspumma u Myp — Dalrymple and Moore, 1968).
[To-BUAMMOMY, AABAEHUE MOPCKOV BOABI *3aTOHSIAO  GOABIIIEE KOAMYE-
CTBO aproHa B PACIIAABACHHYIO IIOPOAY BO Bpems KpucTassnsagmu. I Ipn
CBEACHMM 3TUX PAKTOB BOCAMHO OOHAPY>KMBACTCS MHTPUIYIOIAsl BO3-
MOKHOCTD: IIPUHUMAST KPEALMOHHYIO TOUKY 3PEHMSI, COTAACHO KOTOPOWL
Bcemmpasiit [Toron mponsomnies Bcero HECKOABKO THICSY AT Ha3ap, KOT-
Aa aproH-36 OTCYTCTBOBAA MAM K€ €I0 KOAMIECTBO OBIAO ITPEeHEOpEesKku-
MO MaABIM, MOYKHO ITPEATIOAOSKMUTB, YTO JKUAKUE MATMBI, KPUCTAAAU3O-
BABIIINECS ITOA CAOEM MOPCKOW BOABI TAYOMHOV B ABA — TPU KUAOMET-
Pa, yAep>Kaau AOBOABHO OOABIIIOe KOAMYIECTBO aproHa-40, coBepIIeHHO
HEOTAMYMMOTO OT TOTO, KOTOPBIN OOPA3OBBIBAACS B PE3YAbTATE PAAMOAK-
TUBHOTO paciaaa. Bo3pacTt Takoro marepmasa mor Obl ITOKa3aThCsI Ipes-
BBIYAVIHO OOABIIMM, TOTAQ KaK PaKTUIECKM OH AOASKEH ObIA 0Opa3oBaTh-
CSI BCETO HECKOABKO TBICSY ACT HA3AA.

Hadexwovt au paduomenpuneckue memodvt?

Borire ommcassl ABa Hanboaee MONYASPHBIX PAAMOMETPUYECKUX
METOAA AATUPOBAHMS, HO IIMPOKO IPUMEHSIOTCS U APYITe, HAIIPUMED,
PYOMAMEBO-CTPOHIMEBBIN, TOPMUEBO-CBUHLOBBIN, cBuHel- 207 /cenueny-206
u ypau-235/ceunen-207. TTocaepHMe Tpu METOAQ, B KOTOPBIX GUIYPM-
PYeT CBMHEL], HETIOCPEACTBEHHO CBSI3aHBI C BBIIICOIMCAHHBIM METOAOM
ypau-238/ceuuen-206 (cm. mpuaoskerne B), n 0OBIYHO MMM ITOAB3Y-
IOTCSI OAHOBPEMEHHO B HAACIKAE HA TO, YTO PE3YABTATHI PA3AUYHBIX IIPO-
LJeCCOB PACIIaAd, ACTCTBYIOIIMX BHYTPM OAHO U TOV 3Ke ITpobbl, Oyaer B3a-
MMHO TIOATBEPIKAATD MAY COTAACOBBIBATHCS APYT ¢ Apyrom. OObIdHO pac-
XOJKAeHMe B pesyabraTax cocraBaser ot 20 Ao 30 mpouyeHToB, Tak 4To
IIPUXOAMTCST PEIIATh, KAKOV 13 HUX CACAYET OTAACHTS. | [peATTOAOSKMTEABHO,
PACXOKACHME BBI3BIBACTCSI YTEUKOM CBUHLA M3 MMUHEPaAa IIOCAC 3aBEP-
IIICHMST €T0 KPUCTAAAM3ALINN; MOYKHO HAOAKOAATD, 94TO 13 ABYX €AVHCTBEHHO
BO3MOJKHBIX BAPMAHTOB OOAee BEpPOSTHA CEACKTMBHAS yTEYKa CBUHIA,
HESKEAU ero ceAeKTMBHOe pobaBaeHMe. OAHAKO B ACTICTBUTEABHOCTH HE
CYIECTBYET AOKA3aTEABCTB HI OAHOTO AOIYIEHMSI, Hi APYTOTO.

[Tpn raybokoBoAHOM OypeHmM, KaK yTBEPSKAACTCSI, BBISBACHA CO-
TAACOBAaHHOCTh APYTOrO THIIA. B 3TOM caydae IIPUMEHSIETCS METOA C
MCIIOAB30BAHMEM M30TOIA KUCAOPOAA-18, B pesyapraTe KOTOpOro 0OHa-
PY>KMBAeTCs, 9TO aOCOAIOTHBIE AATBI — IIO0 MEHBIIEN Mepe, OIyOAMKO-
BAaHHBIC — BECbMA CXOXKM § COCCAHMX KEPHOB M OOPa3yIOT COOTBETCTBY-
IOIJVIO PABHOMEPHYIO IIKAAYy OT HanboAsee APEBHMX K CaMBIM IIOCAC-
AHMM. OAHAKO MHOTAA BECh PSIA PE3YABTATOB pacxopnTcs Ha 30 mpo-
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LJCHTOB MAM OOABIIIE, HO 3TO HE AACT CePhE3HBIX OCHOBAHMI AAST TPEBOTH,
IIOKa O BO3PACTE TOBOPST B MACIITA0AX MMAAMOHOB AeT (DMuUAMAHM —
Emiliani, 1958)%.

[Tepnoapl moAypacasa MAM MaTEMATHUIECKM COOTHECEHHBIE TIOCTO-
SIHHBIC PACIIaAd, BAPBUPYIOT B IPEACAAX IPOMAAHOTO AMAIIA30HA — OT
OAHOVL CEKYHABL AO MUAAMOHOB AeT (CM. TaOAMUIY AASI YPAHOBO-CBUHIIO-
BOM cucTemsl B mpuaoskeHnn B). Coobrgaercst, 9T0 OHM OBGBIIHO BOC-
IIPOU3BOAMMBI B A200OPAaTOPMUM C PA3yMHOM CTEIIEHBIO TOYHOCTM, XOTSI
BCE JKE MMEET MECTO PACXOSKACHME HEKOTOPBIX 3HAYCHMI; B YACTHOCT,
B [IEPUOAE TTOAYpacaAd Kaansa-40 ocTaioTess pacXo>KACHMS B HECKOABKO
npoyentor (Dalrymple and Lanphere, 1969, 41).

PapnomeTpudeckmne AaHHbBIE O BO3PAcTe, TOAydeHHbIe ocae 1950
TOAQ, IIPUHSITO CIUTATH OOACE BEPHBIMM IO CPABHEHMIO C PAHHWMI OLICH-
KaMmM TI0 TPEM IIPUIMHAM: BO-TIEPBBIX, K 3TOMY BPEMEHM METOABI CTAAM
IOIYASIPHBIMM, 2 OOOPYAOBAaHME M TEXHMUUYECKME IIPUEMBl — Ooaee co-
BEPIICHHBIMI 11 TOYHBIMI. BO-BTOPBIX, 113 HE3aBUCUMBIX IIPOLJECCOB Pac-
IaAQ, IIPOUCXOASIUX OAHOBPEMEHHO B OAHOM M TOW JKe mmpobe, ctasn
IIOAYYATD YACTUIHO COTAACOBBIBAIOIMECS PE3YABTATHL. B-TpeTsux, 1o mepe
HAKOIIACHMSI 1 OITYOAMKOBAHMSI AAHHBIX MCCACAOBATEAM PACCUUTHIBAAN HA
TE AW VMHBIC PE3YABTATHI, 1 IOSIBUAACH TEHACHUMS COOOIATh TOABKO O
TEX, KOTOPBIE COOTBETCTBYIOT OXKMAAHMSIM. Takast mpakTuka crasa HOp-
MOT1, HO B UTOT€ AOBEPUE K ITOMY METOAY OKA3BIBACTCSI IIOAOPBAHHBIM.

Ecan BCIIOMHUTD, YTO PaAMOMETPUYECKMUE METOABI OCHOBAHBI HA
PSIA€ CXOAHBIX AOIVIIJCHMI, BEPOSITHO, HE CACAYET CAMUIIIKOM YAMBASITHCS
PA3HOVL CTEIeHN COTAACOBAHHOCTM PE3YABTATOB. B 3TOM CBsI3M ITOAE3HO
erje pas obpaTUTh BHUMAHME HA ITU AOIYIJCHMSI.

Aonyugerus npu paduomernpueckom damupolbariti

BHOBP Obparjasich K TOMY, YTO CKa3aHO B OTHOILIEHMM TAABHBIX
AOIIYIJEHMI, ACSKAIJUX B OCHOBE PAAMOMETPUIECKUX METOAOB, MBI Bi-
AUM CAeAyIOLIee:

1. donycxaenica, aro 3emast M3HAYAABHO ObIAQ BPAIJAIOIIMMCSI II1a-
POM TopsIgert SKUAKOCTH, KOTOPBIN, OXAASKAASICH, OOPa3oBaA COCTOSIYIO
M3 TEOAOIMUECKMX TIOPOA HOBEPXHOCTh. Aaaee, dornzycxaercsa, 9To us-3a
IPOMAAHOTO OTpe3Ka BPEMEHM, B TeYEHME KOTOPOro, KaK CUMUTAETCH,
ITPOVICXOAMAY 3PO3NUS M OCASKACHNME, B HACTOSIee BpeMsI He CYLJeCTBYeT
HI OAHOTO M3 IEPBOHAYAABHBIX MATEPHUAAOB 3€MHOI KOPbI, KOTOPHIE
MO>KHO OBIAO OBI IIOABEPTHYTDH U3YICHMIO.

2. Aonycxaenicsa, 970 KPUCTAAABL, BEIOMpPAEMBIE AASL PAAMOMETPU-
YeCKOTO OIPEACACHMS BO3pacTa, 00pas3oBasnch AnbO B pe3yAbTaTe pocTa
M3 TOPSIYEit JKUAKOCTH (IIMPOTeHHAsI ITOPOAA), AMOO 3a CIeT meTamop-
¢doza. Meramopdos — 3T0 mmpoecc, B XOAE KOTOPOTO IIPOUCXOANUT KPH-
CTAAAM3ALMS B OCAAOYHON IOpoAe. CumTaeTcs, 4TO OH IIPOXOAUT ITOA
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HEITPEPBIBHBIM BBICOKUM AABACHUEM U, BO3MOYKHO, B YCAOBUSIX BBICOKMUX
TEMIIEPATYP, HO 03 PACTIAABAEHMST TIOPOABL.

3. Aonycxaenics, aro mocae o6pasoBaHMs KPUCTAAAA OH MTPEACTAB-
AsieT coBOM 3aMKHYTYIO CUCTEMY, TO €CTh B KPUCTAAAMYECKYIO PELIETKY
HE MOIYT IIPOHUKHYTb MAW BBIVATI U3 HEEe HI  POAUTEAbCKUE , HI “AO-
YepHUE IAEMEHTDL; JO/YCKACNICH, ITO EAUHCTBEHHBIM U3MEHEHMEM, KO-
TOPOE UMEET MECTO, SIBASIETCSI PACIIAA C TEYEHUEM BPEMEHM HECTAOUAD-
HOTO “poamtesss” ¢ COOTBETCTBYIOIJUM YBEAMIEHMEM KOAMYECTBA CTA-
GuabHOTO “AOUEpHETO” IAEMEHTA.

4. Korpa mpomecchl, TPOUCXOASIIUE BHYTPU OAHOTO M TOTO Ke
KPUCTAAAG, AAIOT HECOTAACYIOLYUECS PESYABTATBI, JO/LYCKAENIC, TTO TPO-
M30IIAQ TIOTEPST UAU 3Ke AobaBaenmne “pouepHero” mpoaykra. To ecTs,
TOBOPSIT O CEAEKTUBHOM moTepe ceuna-206 nan aprona-40, Kkoraa mpo-
0a OKa3bIBAETCST CAMUIIIKOM MOAOAOM, AMBO O CEAEKTUBHOM AOGaBAEHMM,
uAm “‘sarpsisHeHMM” , KOTAQ OHA OKA3bIBAETCSI CAUIIIKOM CTAPOVA.

5. HeobXOAMMO MpUHMMATH B pacuer ‘‘3arpssHeHUe KPUCTAAAA
MIOCTOPOHHUMM “AOYEPHUMM  IAEMEHTAMMU BO BPEMSI €10 OOPA3OBAHMSL.
Aonycxaenics, 9ro pasAMIHbIE U30TOIHBIE COOTHOLIEHWS * 3arPSI3HSIIO-
ero’ dAEMEHTa BO Bpems 06pasoBaHmsl KPUCTarAa ObIAM TaKUMM Ke,
KAKOBBI OHM B HACTOSIIJEE BPEMSI.

6. Aonyckaenics, aro “noctosHHas’ Pacapd, OIMPEACASIEMAsT B Te-
YeHUE ABYX- MAM TPEXCYTOYHOTO MEPUOAA BPEMEHWU M MATEMATUYECKU
COOTHECEHHAsI CO CKOPOCTBIO PACIIAAd, BHIPAKEHHOM B BUAE MEPUOAR
MIOAYPACIIAAL, OCTABAAACH HEM3MEHHOM B TEIEHUE BCETO MEPUOAA CYTIIe-
CTBOBaHMSI AAHHOTO MMHEPAABHOTO Obpasia.

B cBsI3M B TIEPBBIM AOIVIJEHMEM YMECTHO HAIIOMHUTDH, YTO XOTSI
Xoam3 onenna Bospact 3eman B 4,5 musanapaa aer (Holmes, 1956),
HUKOTAQ He COOBIaAOCh O 36 MHBIX TIOPOAAX TAKOTO BO3PACTA, TIOCKOAD-
Ky AOITYCKAETCsI, YTO BECh MEPBOHAYAABHBIN MATEPUAA 3EMHOM KOPBI
BBIBETPUACS, 2 3aTEM OTAOKMACS B BUAE OCAAOYHOM IOpOoABL. Crapeni-
MM TTOPOAAM Ha 3EMAE IIPUIIUCHIBAETCS BO3PACT 3,8 MUAAMAPAA AET.
OAHAKO MOHATHO, 4TO AyHa AOA’KHA GBIAA TIOKPBITHCSI KOPOVA TPUMEPHO
B TO JKE CAMOE BPEMSI, UTO U 3€MAS, 2 TIOCKOABKY Tam He ObIAO HU BETPa,
HY BOABI, KOTOPBIE MOTAM GBI BBHI3BATH IPO3UIO, CIUTAAOCH, YTO AYHHbIE
ITOPOABI AOASKHBI AATh IIPSIMOVI PAAMOMETPUYECKUI BO3PACT 3eMAN.
AeViCTBUTEABHO, TIOCAE TOTO KaK B XOAE ITPOTPAMMBI ATIOAAOH™ Ha 3€MAIO
AOCTaBMAM O6PA3IBI AYHHBIX ITOPOA, GBIAO OOBABAEHO, YTO OIJEHKA XOA-
M3a C TOYHOCTBIO ITOATBEPAMAACK. B momyaspHoi npecce' n B yuebHm-
kax?’ crasa yBepeHHO Purypuposatb uudpa 4,5 muasnapaa et (Oap-
peax — Eldredge, 1982, 104; Tarisop — Taylor, 1975). Opnaxo odpu-
OMAAbHBIE OTYCTDbI U HaqubIe >KypHaAbI, B I{OTOPI)IX 6I)IAT/1 HPT/lBeAeHI)I
paKTUIECKIME PESYABTATHI PAAMOMETPUIECKOTO OIIPEACAEHMSI, TIOKA3AAN,
YTO BO3PACT O6PA3LIOB AYHHBIX MIOPOA BAPBUPYETCS MESKAY 2 1 28 Mua-
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aappamu aet (Yurkoym m Ae Sur — Whitcomb and DeYoung, 1978)2.
CoBepIIIeHHO OYEBUAHO, 9TO M3 BCEX AAHHBIX AAS IIYOAMYHOTO Oraaiie-
HISI BBIOPaAM Te, KOTOPBIE ITOATBEPIKAAAN CYIECTBYIOIIYIO TEOPHUIO.

[Tocaepnee pomymerne (6), CTPOrO TOBOPSI, IIPEACTABASIET CODO
IKCTPATIOASIIUIO AAHHBIX B TUTAHTCKOM Maciirabe, AAAeKO BBIXOASIEM
3a IIPEAEABI TOTO, YTO CYUTAETCS XOPOLIEN IIPAKTUKOM IIPU AIOOBIX APY-
mx obcrositeapcTBax. Ham HAaImoOMMHAIOT, 9TO aTOMHBIN Paciap, Kak
IIPEAIIOAATACTCSI, IIPOUCXOAUT € ITOCTOSIHHOM CKOPOCTBIO. Takmum obpa-
30M, IIO AAHHBIM, COOMPABIIMMCS B TEYCHME HECKOABKMUX CYTOK M He
9aCTO IIPOBEPSIBIIMMCS B TEYCHIUE CTOACTMSI, TOBOPSIT O MUAAMAPAAX ACT.
Hekoropsle criennasncTsl HAYMHAIOT CTABUTH IIOA COMHEHME TOT ITOA-
x0A B yeaom. ITpodeccop Aapamn 6b1a 0cOGEHHO OTKpOBeHEH: “DTn
ypaBHEHMS OBIAM PE3YABTATOM M3YICHMS C ITOMOIBIO IPYOBIX IIPHOOPOB
npumepro 70 aer Haszap. XOTsi OHM OBIAM HENPABMABHBIMM, TEM He
MEHEe TIOSIBASIFOTCSI B CAMBIX TIOCACAHMX YICOHMKAX, TIPUCOCAMHSISICH K
OIIMOKaM IPOIIABIX ITOKOACHMI. I Bce 3TO BOIpekm Ooaee CBEKMM
ceupereascteam’ (Dudley, 1975, 2)%2. ITpuunna 3T0M KPUTUKU KOPE-
HUTCSI B HEM3MEHUUBOCTI TIOCTOSIHHOM PACIIAAA.

O nocmosrcnbe Geeobugux nocmoIHuvix

MexaHuke pPaAMOAKTUBHOTO PACIAAd TIOCBSIJAIOT CIEUAABHBIE
KHUIU C ACTAABHBIMM MATEMATUUECKUMU PacdeTamu. Beiao 6b1 Heymec-
THO IIBITATHCSA WMCYEPIATh 3Ty TEMY B HACTOsIgel pabore. AocTaTodHO
CKa3aTh, YTO PAAMOAKTUBHBIN PACIAA 3aBUCUT OT BEPOSITHOCTH CXOAA
HEKOTOPBIX YaCTUI] CO CBOEN OpouThl B HecTabmuabHOoM atome. CKOpOCTh
pacIapa mpsiMo IIPOIIOPIIMOHAABHA CKOPOCTU ABUSKEHUSI ITUX YACTUIL
IO CBOEM aTOMHOV OpOUTE, a 3Ta CKOPOCTh B CBOKO OYEPEAD IIPSIMO
IIPOIOPIMOHAABHA CKOPOCTH CBeTa. MOSKeT MoKa3aThesl CTPAHHBIM, YTO
CKOPOCTb CBETA COOTHOCUTCSI C AaTOMHBIMM SIBAEHUSIMU, HO OHA ACTICTBU-
TEABHO MCIIOAB3YETCSI B PSIAE, KA32A0CH ObI, HEITOAXOASIIMX CAYYAEB KaK
OAHA 13 VHUBEPCAABHBIX KOHCTAHT. Hampumep, B 3HAKOMOM BbIpaske-
Hun E=mc? mbr BUAMM, 9TO cKOpOcTh cBeta (¢) cBsizaHa ¢ maccon (m)
n ¢ auepruen (E).

CyIIeCTBYIOT U APYIUE IAPAMETPHI, ¢ KOTOPHIMU COMPUKACAETCS
du3mKa, CBsI3aHHbIE CO CKOPOCTHIO PACIPOCTPAHEHMST CBETA, HAIIPUMED,
AMIAEKTPUIECKAS] IPOHUIJAEMOCTh CBOOOAHOTO IIPOCTPAHCTBA — OAHA
M3 MTOCTOSIHHBIX BEAMYMH, COOTHOCSIIMUX CUAY IAEKTPUIECKOTO B3aAUMO-
ACTACTBUSL C IAEKTPUIECKUM 3aPSAOM, TOTAQ KaK CYIJECTBYET U €IIJ€ OAHA
MIOCTOSIHHASI, COOTHOCSIIIAST SAEKTPUIECKUIA 3aPSIA C MACCOV IAEKTPOHA.
OAHAKO 3HAYEHMUE BCEX ITUX AOCTATOYHO IZO0TEPUYECKUX, TO €CTh IO-
HSITHBIX AMIIb TIOCBSIIJEHHBIM, TEPMUHOB B AAHHOM KOHTEKCTE PEaAb-
HOVI POAV HE MUIPaeT. 3aMETUM AMIIb, YTO OHW CBSI3aHBI MEXKAY CObOTL
Kak BceobIme IOCTOSIHHBIE BEAMYMUHBL. | [peATIorosKeHMe, 4TO Beeobuue
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IIOCTOSIHHBIE ACACTBUTEABHO SIBASIFOTCSI TIOCTOSIHHBIMMU M ObIAM TAKOBBI-
MW Ha IPOTSIPKEHUN BCETO BPEMEHM, OTPASKAET €CTECTBEHHYIO TIOCACAO-
BATEABHOCTH YHUGOPMUCTCKOTO MblitiaeHnsI. OrsiTh, oOpamjasics K cobbl-
TUSIM ITPOLIIAOTO, MBI CTOAKHYAMCH C HEITO3HABAEMBIM 11 HEAOKA3YEMBIM,
B AQHHOM CAy4ae — C AMHAMMYECKUMI 3aBUCUMOCTSIMI B €CTECTBCH-
HBIX ITPOIIECCaX.

BTOpO71 3aKOH TEPMOAMHAMMKM TAACUT, 9TO ‘ 9aCOBOM MeXaHm3M
Bceaennont “samepnsier xop”, M MBI BUAMM PE3YABTATBI ACVCTBUSI ITOTO
3aKOHA HA IPUMEPAX CMEPTU SKMUBBIX OPIaHM3MOB U M3HAIIMBAHMUS U
pacmasa HEOAYLICBACHHBIX IIPEAMETOB, HAIIPHUMED, CEMEMHOTO aBTOMO-
Omasl. DTO MPUHMMAETCS B HAIIM AHWU KaK CAMOOYEBMAHBIV 11 BCeoOImit
3akoH. Ho Koraa B mporraom Bexe ero Brepsble IpepAsosKmAn KeabBuH
M APYIU€, 3aKOH BCTPETMA MOIJHYIO OIIIO3UIJUIO CO CTOPOHBI ITOCACAO-
Bareaeit AapsmHa. Ecam 6bl ero mpmHsiam, mmepes HUMM BO3HUKAQ Obl
TPYAHOCTH, CBSI3aHHASI C HEOOXOAMMOCTBIO AOKA3aTh, KaK CAYYAHBIN
riportecc (ecTeCTBeHHBIN OTOOP) MOSKET BBICTPOUTH SAEMEHTHI OT IIPO-
CTOTO K CAOSKHOMY, TO €CTh OT HEKMU3HM K SKM3HWU. Tem He meHee mpo-
M30IIIAO HEYTO, HE MOAAAIOIIEECs] AOTUKE, MO0 B Hamm AHM OOK O OOK
CYIJECTBYIOT M BTOPOVL 3aKOH TEPMOAUHAMMKU, Y TEOPWUSI BOAIOLIMN.
Onmpasich Ha BceobIgMI XapakTep BTOPOTO 3aKOHA TEPMOAMHAMMKMN,
MO>KHO 33AAThCsI BOIIPOCOM: HE TIOABEPSKEHBI A ITOMY 3aKOHY U BCEOD-
I/ TIOCTOSIHHBIC, MMESI B BUAY, 9TO OHU C CAMOTO HAYaAa AMIIb IIPEATIO-
AOSKUTEABHO CYUTAAUCH ITOCTOSIHHBIMM ¢ VIHBIMM CAOBaMM, HE MOTAA AU
CKOPOCTH cBeTa GbITh B pornaom Goapire? He 3amepasiancey am co Bpe-
MEHEM IIPOIIECCHI SIACPHOTO PACIaAd M He OBIAM AU IIEPUOABI ITOAYPAC-
[aAa B IIPOIIIAOM HAMHOTO KOpode? TTOATBEPIKAEHMS TOCTOSIHCTBA UAU
K€ M3MEHEHMsI BO BpeMeHM BooOIje ObITh He MOSKET, HO, PasymeeTcs,
BOBCE HE B AYX€ MCTMHHOTO HAYIHOTO MCCACAOBAHMS AOTMATUICCKU YT-
BEPSKAATH, YTO TV 3HAYCHMSI BCETAA OBIAM ITOCTOSIHHBIMM, KOTAQ HUKTO
HE M3MEPSIA 3TU MAPAMETPHI B OTAAACHHOM ITPOIIAOM. B AericTBuTeAn-
HOCTM 3K€ CYIJECTBYeT HEKOTOPOE OCHOBAHME IIPEAIIOAATATD, YTO BCeob-
[Jue IMOCTOSIHHBIE M3MEHSAMUCH CO BPEMEHEM B HAIPaBACHWUM, KaKOTO
MOKHO OBIAO OBI OJKMAATH COTAACHO BTOPOMY 3aKOHY TEPMOAMHAMUKIA.

Tocmosanna ru cxopocnv cBemasd

Aatckmit actporom Promep B 1675 roay BepBble OIPEAEAUA CKO-
poctsb csera, Habaroaas satmenne ayH FOmmrepa (“Cropocts cera 300
aer Hazap” — “Velosity of light 300 years ago”; Xaitnek — Hynek,
1983)%. I'lpn ncrioap30BaHMM COBPEMEHHBIX HAM 3HAYEHUI AMaMeTpa
Opb6UTEHI, IO KOTOPO 3eMAst ABM>KeTCs BOKPYT COoAHIJA, IIOBTOPHOE BBI-
4rCACHME AAHHBIX Pémepa IOKa3bIBaeT, 9TO CKOPOCTh CBETA B TO BPEeMs
AosskHa 6p1aa coctaBasats 301 300 xknaomerpos B cekyHAy (I'oapanrrerin
— Golgstein et al., 1973)%%. C toro spemenn 65140 poseAeHO Goaee
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COPOKA M3MEPEHMI, TOYHOCTh KOTOPBIX IIOCTOSIHHO YBEAMYIMBAAACH, 11 B
HacTosIjee Bpems IpuHITO 3HadeHue 299 792,44 xuaomerpa B CeKyH-
AY. OAHAKO MMEAU MECTO HEOSKMAAHHBIE PACXOSKACHMSI, BBI3BIBABIIINE
HEKOTOPBIX MCCACAOBATEACTL BOIIPOC, ACACTBUTEABHO AU CKOPOCTH CBETA
ssastercst octostHHon (Crponr — Strong, 1975; Toaas — Tolles,
1980)%. Pamr B 1955 roay ormeuas, 9to oHa yBeAnumnaach Ha 16 Kmao-
METPOB B CEKYHAY B TedeHue mpeabiayigero croaetns (Rush, 1955).
Corrapdpmas MEKAY TeM HACTAMBACT HA TOM, YTO IIPU aHAAM3E AQHHBIX
3a moAaHbIM 300-AeTHWMI 1TeproA OBIAO BBIBACHO OIIPEACACHHOE YMEHb-
meane (Craniaa — Steidl, 1982)%°. Aast Tex, KTO HPOSIBUT K ITOMY
AOCTATOYHOE AIOOOIIBITCTBO, 3HAYCHWSI 32 TIOCACAHE TPU CTOACTHSI TIPH-
BOASITCS B IIPUAOKeHUN [

HenocpeacTBerHOM peakyneit Ha TaKOe SIBHOE HapPyIIEHUE BCEOO-
IJe71 ITOCTOSIHHO, BEPOSITHO, AOASKHO OBITH OTKPOBEHHOE HEAOBEPHUE MAM
JK€ TPOMOTAACHOE YTBEPSKACHME, YTO TEXHMKA KCIEPUMEHTA YCOBEP-
IIICHCTBOBAAACh M TEIIEPb MBI pacrosaraem Oosee BEpPHBIMI 3HAYCHMSI-
mn. OAHAKO BO3MOYKHOCTD HEITOCTOSIHCTBA HEAB3sl OTBEPraTh B TAKOM
AETKOCTBIO, 1 TOMY MMEETCSI LIeABIN PSIA IIpUIMH. Bo-miepBaIx, BeceobImii
3aKOH He HaPYILIEeH; IIPOCTO BBICKA3BIBACTCS IIPEAIIOAOYKEHIUE O TOM, ITO
IIEPBOHAYAABHBIE AOIIYIEHNMS OBIAM HEKOPPEKTHBI. BO-BTOPBIX, IO Mepe
HAKOIACHMST OOABIIIOTO KOAMYECTBA AAHHBIX, M IIPUTOM AYYIIIETO Kade-
CTBa, CTAHOBUTCSI OYCBUAHO, 9TO MHOIVE ITAPAMETPBI, TPAAMLIMOHHO IIPH-
HMMABIIECS] KaK BCeOOIgie IIOCTOSIHHBIE, B ACHCTBUTEABHOCTI M3MEHSI-
1o1cst; YaccoH m Apyrue roBopst o tom ke (Wesson, 1979, 115; Kara-
kocunoc — Catacosinos, 1975; Aoctaab n op. — Dostal et al., 1977).
B-Tperpix, n 310 camoe BasKHOE, BCeOOIMe ITOCTOSIHHbIE B CBOETL COBO-
KYITHOCTH, OOeCIIeYeHHBIE AOCTATOYHBIMM AQHHBIMM, ITOKA3bIBAIOT OIIpe-
ACACHHOE M3MEHEHME KaK BEAMUMHBI, TAK M HAIIPABACHMS, COOTBETCTBY-
IOIJee TOMY, KAKOTO MOKHO OXKMAATh Ha OCHOBAHMM BTOPOTO 3aKOHA
TEPMOAMHAMMUKN. SHAYCHMSI HEKOTOPBIX M3 ITUX CBSI3aHHBIX BCEOOIMX
IIOCTOSTHHBIX YKA3aHBI B IIPUAOKEHMIX A — 3, 1 B KAXKAOM CAydae SICHO
BUAHO IOCTENEHHOE M3MEHEHME ‘‘TIOCTOSHHONU CO BpemeHem. ABTOp
npusHareseH Bappu CarrepdnaAy 3a 3T A€M U KPOIIOTAMBYIO PaboTy
o obpaborke Beeit aTon napopmangun (Ands. coobry., 1983).

Ecan, xak mpeacTaBasteTcs, 3tu BceoOIgme ITOCTOSIHHBIC M3MEHM-
AMCH CO BPEMEHEM, TOTAA ITOCTOSIHHBIE M CKOPOCTHM CBETA, U SIACPHOTO
pacmasa TaksKe AOASKHBI OBIAM M3MEHWUTBCS, ITOCKOABKY OHM CBSI3QHBI
APYT ¢ Apyrom. Kpome TOro, mcxopst m3 HamrpaBA€HMST M3MEHEHMsI, Ha
KOTOPOE YKa3bIBAIOT PE3YABTATHI, CKOPOCTh CBETA B IIPOLIAOM AOASKHA
6p1ra OBITH OOABLIE. DTO MOPOSKAAET BO3MOXKHOCTH TOTO, YTO BPEMSI, B
TeYeHME KOTOPOTO CBET IIPOXOAUA K 3eMAE OT OAMIKATAIIICTA 3BE3ABI, MOT-
AO BBITD, HAIIPUMEP, PABHO HECKOABKMM TOAAM, A HE HECKOABKMM THICSI-
YeACTMSIM, KaK CIUTAIOT B HACTOsIIee Bpems. PaccrosHms moryr GbITh
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GOABIIIMMM, HO OTPOMHBIE BPEMEHHbIE OTPE3KM OCHOBAHbBI HA AOITyIIe-
Hun. Takmne cOMHEHMsT BO3HMKAAM M pamblie. Harmpumep, acTpoHOMBI
Myn n CrieHcep BBIGPaAM COBEPIIEHHO MHOM TIOAXOA M TIPUIIAM K BbI-
BOAY, UTO CBET OT CAMBIX AAAEKMUX 3BE3A MOSKET AOXOAUTH AO HAC BCETO
3a marHaauath Aet (Moon and Spencer, 1953)%. Ho aaske urobsr ot-
CTauBaTh Camy BO3MOKHOCTB TOTO, YTO CKOPOCTb CBETA HE MOAYMHEHA
YHUPOPMUCTCKOM AOTME, TPEOYETCS M3BECTHASI CMAA XaPAKTePa, TaK KaK
OT TIOAOGHOTO ITPEATIOAOYKEHMS 3aBUCUT KOCMOAOTUSI B 1IEAOM, M 3TO
03Hayaro Obl, HAIIPUMED, Y4TO BO3PACT BceaeHHOM TpebyeT pe3Kkoro me-
PECMOTpa — B CTOPOHY YMEHbIIEHMS.

Tocmosmumvr au nocmoswnvie pacnada?

Ecan Bce Apyrue Bceobujme MOCTOSIHHBIE M3BMEHSIACH CO BPEMEHEM,
TO M3MEHSIAMCH 1 ITOCTOSIHHbIE SIACPHOTO PACIaAa, IIOCKOABKY 3TO B3au-
MOCBSI3aHHO, " MOYKHO OBIAO OBI OSKMAATbH, YTO B ITPOIIAOM IIEPUOADI
moAypacmapa 6s1amn kopode. K coskaseHMIo, 10 LeAOMy PSIAY IIPUIMH,
IIPSIMBIX AOKA3aTEABCTB 3TOTO MaAO. BO-TIEPBBIX, PaHHME M3MEPEHMS,
IIPOBOAMBIIIMECS DOACE CEMMACCSITI ACT Ha3aA, MMEA AOBOABHO HM3KYIO
TOYHOCTH. B Goaee mO3AHME TOABI HAMHOTO YCOBEPIIECHCTBOBAAACH BBI-
YICAUTEABHAS] TEXHMKA, ODECIIeYMBINasl TEIEPELIHIO, HAMHOTO Goaee
BBICOKYIO TOYHOCTD; IIOITOMY CPABHMUBATH PE3YABTATH B HEKOTOPOL CTe-
neHn 6eccmpIcAeHHO. Bo-BTOPBIX, cam (akT Ha3BaHMS ITOTO IMapamerpa
SIAEPHOTO PACIIaAd TIOCTOSIHHOM — ITOYTM HE TIO3BOASIET OSKMUAATH M3ME-
HEHWMsI ITOCA€ TOTO, KAK AOCTUIHYTO COTAACUE B OTHOIICHWWU BEAUIMHBL.
[ToaTOoMy BO3MOSKHBIE M3MEHEHMST ACTKO IPOrasiaeTh. OrybAnKOBaHHbIE
3HAYEHMSI TIEPUOAOB ITOAYPACIIAAd HEKOTOPBIX M3 AOATOSKMBYINUX pa-
AMOAKTUBHBIX SAEMEHTOB HO3BOASIFOT CIMUTATH, YTO MX TOYHOCTH COCTAB-
ASIT TIPUMEPHO OAHY THICSYHYIO, XOTSI M3BECTHBI ABA CAYYAsI YBEAMUCHAS
neprnoAa moaypacmaaa. Ilepuop moaypacmapa mporakruams-231 ysean-
gnacst ¢ 32 000 aer B 1950 roay Ao 34 300 aer B8 1962-m, a papns-223
3a 1o ke Bpemst — ¢ 11,2 po 11,68 cyroxk.

[TpeartososkeHMe, 9TO CKOPOCTD SIACPHOTO PACIIAAd 3 THICSIM ACT
M3MEHMAACH, HE MOKET OBITh AOKA3aHO, KaK He MOKeT OBITh AOKA3aHO,
9TO OHA OBIAA TIOCTOSIHHOM, M KOPPEKTHBIM IIPEACTABASICTCSI AMIID PaC-
CMOTPEHME BOIIPOCA, YTO O3HAYACT YMEHBIIICHMEe CKOPOCTH pacmaaa. M
€CAU C JAAACHMEM B IIPOLIAOE CKOPOCTH IIOCTEIICHHO BO3PACTAET, 3HA-
YT, TIEPUOABI TIOAYPACIIAAA CTAHOBSITCSI KOpode. Toraa HanbOoAbIIAsT 9aCTh
pacmapa AOAKHA ObIAa ITPOMCXOAMUTBH BCKOPE IIOCAE€ €r0 Hayaad. DTO
MOTAO ObI OOBSICHUTD, ITOYEMY IIEPUOABI TIOAYPACIIAAA BCEX PAAMOAKTIB-
HBIX SACMEHTOB ©CTECTBEHHOTO IIPOMUCXOSKACHMS B HACTOSIJEE BPEeMsI
OTHOCUTEABHO IIPOAOASKUTEABHBI. B TO 5Ke Bpemst, 3T0 OOBsICHSIeT OTCyT-
CTBUE IAEMEHTOB C 0OAee KOPOTKMMM IIEPUOAAMU IIOAYPACIIAAA, IIO-
CKOABKY OHWM AOAYKHBI OBIAM AABHO PACIIacThCS.
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MpI y3Kke yIIOMMHAAM, YTO PAAMOAKTHUBHBIC AATHI OOBIYHO CTAHOBSIT-
Csl cTapie ¢ yrAyOA€HMEM B CAOM ITOPOABI, M ITO IIPUHMMACTCS KaK
OAHO 73 TAQBHBIX CBUACTEABCTB SBOAIOLMIM HA IIPOTSIKEHMUM OOIIMPHBIX
neproAoB Bpemenn. OAHAKO, ecan Obl OCAAOUHBIE TIOPOABL OBIA PE3YAb-
tatroMm Bcemmproro Iloroma, torpa cmermmsaBmmecss ¢ HUMM IIOTOKMU
AABBI AOASKHBI ObIAM OBI OTKAAABIBATHCS B TEYEHME KOPOTKOTO UCTOPH-
YeCKOTO IEPUOAA, HAIPUMED, TOAA MAU OKOAO TOro. Ecan 31O mpearroao-
SKeHMEe IPABMUABHO, TO OOABIIAsl 4aCTh PAAMOAKTUBHOTO PACIIaAd IIPO-
M30IIIAA B TEYCHIME HECKOABKMX ITEPBBIX AHEI MAM HEACAD, C Ppurcarment
HEMEAACHHO ITOCAE 3aTBEPACBAHMS. TOTAQ MOSKET CO3AATHCS BIIEYATAEC-
HIE, 9TO MEKAY CAOSIMU AaBBl — PasHMULA B BO3PACTE B MUAAMOHBI ACT,
TOTAQ KAK HA CAMOM AEAE€ OHA UCUMCASIETCSI HEACASIMU UAU MECSIIAMM.

DTO MO3BOASIET IPEACTABUTH cebe, Kak ABa HAOAIOAATEAS] MOTYT
IIPUITH K COBEPIIEHHO PA3HBIM BBIBOAAM ITPU ITOAXOAE K OAHOMY M TOMY
ske PaKTy C PasAMUYHBIX IIPEAB3SITHIX 1MO3MMit. [lepBoiii HabAIOAATEAB,
KOTOPOTO HAYIMAM MBICAUTH B pamkax yHudpopmmsama Aarvieas, 6yaer
MUCXOAUTD M3 IIPEAITOAOKEHMSI, IYTO CKOPOCTHM SIACPHOTO paciiaaa Gp1an
IIOCTOSIHHBIMM Ha ITPOTSIKEHMU BCETO BPEMEHM, M OIIPEACANUT, 4TO BO3-
PACT KOHKPETHOM OKAMEHEAOCTH cocTaBasieT, Hapumep, 100 mmnasnoHos
AeT. D1a gnudpa 6yAeT IPUHSITA €TO KOAACTAMU, €CAU OHA COOTBETCTBYET
OJKMAAEMOMY BO3PACTY AAHHOTO KOHKPETHOWM OKameHeAaocTu. Apyroi
HabAIOAATEAD MOYKET AOITYCTUTD, YTO SIACPHBIN PACIIaA IIPOUCXOAMUA CO-
TAaCHO BTOPOMY 3aKOHY TEPMOAMHAMMKW, HAIIPUMEP, Ha OCHOBAHMUM
M3MEHEHMST AMIACKTPUIECKOV IIPOHMUIJAEMOCTH, M YTO Cama CKOPOCTh
pacmapa co BpeMeHeM YMEHBIINAACh. TOrAa ero maremarmnieckast Tpak-
TOBKA TEX YK€ CAMBIX PAAMOMETPUISCKUX M3MEPEHMUI Ha TOM JKe Camont
OKaMEHEAOCTU AACT UUPPY BCETO AMIIb B HECKOABKO THICSIY AeT. CaeAy-
€T TIOMHWUTB, 9TO 3Ta GOABIIAS Pa3HUIJA B BO3pAcTe OOYCAOBACHA IIEPBO-
HAYaABHBIMM AOIVIEHWUSIMM, IIPUHSITHIMIA KaXKABIM HAOAIOAQATEACM.

* ok K

B Hacrosijent raaBe MbI IOIIBITAAMCH AOCTATOYHO ITOAPOOHO Oxa-
PAKTEPU30BATh AOMYIJEHWUS, ACKAIUE B OCHOBE PAAMOMETPUYECKOTO
AATUPOBAHMS, IYTOOBI YUTATEAD MOT CAMOCTOSITEABHO CYAMUTH OO OCHO-
BAHHBIX HAa 3TOM METOAE TEOPUIX OTHOCUTEABHO APEBHErO BO3pacTa
3eman. B caepyromgeri raaBe paccMOTPUM HEKOTOPBIE APYIME acIeKTEHI,
CBSI3aHHBIE C PAAMOMETPUIECKUM AATUPOBAHMEM, KOTOPhIE BMeECTEe C
MHBIMWU, HE CBSI3aHHBIMMU C STUMMU SIBACHUSIMU CBUACTEABCTBYIOT O MOAO-
AOCTU JEMAMN.



