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buorozunecxoe Gpems usmepaenica zeorozuetl.
EQuncmbertrovim ocrobaruem nautett Gepor 6
MEOACHHOE USMEHEHUE KUCDIX POpM AONAENICA
mon Paxnt, 4mo oHi npocaexubaronica no ocetl
moue pada omaoxenut, #Ha oopazobarie Konopvix,
Kax Hac Yuumt 260A02U, YUAO SHALUINEAOHOE GPEMA.
EBcau zeorozuneckue wacor Gpyim, Gcem Hanyparticinat
npudenica coombentcmnbero IMOMY UIMEHUNL COOU
npedcmalbieriia 0 CKoOpoCI UsMEHEHUA

TOMAC I. TEKCAMN
(Huxley, 1869, 25:XIVIII)!

€COMHEHHO, B TeYEeHME HECKOABKMUX ITOCAEAHUX ACCATUAECTUN TEX-
HMKA IIaTHYAQ AAACKO, TOTAQ KaK B IIPOTMBOIIOAOSKHOCTH 3TOMY
HayKa IO-TIPEKHEMY C TPYAOM ITPOABUTAETCS BIIEPEA, B BBICIIIEV
CTEIICHW CKOBaHHASl COMHUTEABHOV AQMEAEBCKOV AOTMOWM YHM-
dopmmama. Ecan roBoputh 60Aee KOHKPETHO, TEXHUICCKUE AOCTMIKE-
HIS TIO3BOAMAY TTIOAYIUTD PAAMOMETPUIECKIUE PE3YABTATHI, YHUPOPMMC-
TCKasl TPAKTOBKA KOTOPBIX SIKOOBI IOATBEPSKAAIOT IIPETEH3UMU IBOAIO-
IJMOHWCTOB, YTBEPIKAAIOIINUX, YTO 3eMASI cTapa. B yuebHMKAX 3TU BBICO-
KOTEXHUYIHBIE METOABI OIMCHIBAIOTCSI OOOOIJEHHO, YOESKAQSL YMTATEAS B
TOM, 9TO PAAUOMETPUUECKOE AATUPOBAHUE AABHO AOCTUIAO COBEPIICH-
CTBa M B HacTosiIjee Bpemsi obecriedmBaeT aOCOAIOTHO HAACIKHBIE pe-
3yapraTel. Hammpumep, papgnomeTpmaecknii BO3pacT OKAMEHEBIINX apTe-
$aKTOB 4aCTO COMPOBOSKAAETCS 3HAYCHUSIMU AOITYCKA — IAIOC-MMHYC,
— YTO CO3AQ€T BIIEYATACHME 3aKOHUYEHHOCTHU W TOYHOCTHU. OAHAKO 4acTo
IIPOXOASIT MUMO TOTO (aKTa, YTO UUPPHI AOIYCKA OTHOCSITCS AUIIb K
TEeXHUKE METOAQ, 4 HE K UCXOAHBIM HAYIHBIM AOIIYIJEHMUSIM. DTU AOIY-
IJeHMSI TICPEYNMCACHBI B IIPEABIAYIIIEN TAABE BMECTE C HEKOTOPBIMM ITPEA-
MIOAOXKEHUSIMI O TOM, YTO IIOCTOSIHHBIE PACIIaAd, BO3MOSKHO, He Oblam
CTOAB IIOCTOSIHHBIMWM, KaK CYUTaeTCs. B HacTosAIel raase mpmBeAem AO-
IIOAHUTEABHBIE CBUACTEABCTBA, CTAaBAILME II0A COMHEHME BCe ITPOodYme
AOIYIIJEHMSI OTHOCUTEABHO ITPOUCXOKACHMS IIOPOA, HA KOTOPBIX ITPOBO-
ASITCS PAAMOMETPUYECKUE U3MEPEHMSL.
Y>Ke roBOpMAOCH, HO HEAMIITHE HAIIOMHWUTB, YTO B OTHOIICHUM OT-
AQAEHHOTO ITPOIIIAOTO, TO €CTh AO ITOSIBACHWS 3AIIVCEN, OCYIJECTBASIEMBIX
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YEAOBEKOM, HE MOJKET OBITh A6COAIOTHBIX AOKA3ATEABCTB ITPOAOASKMUTEAD-
HOCTM BPEMEHHBIX TIEPUOAOB. [lOSBAEHME TIOAAAIOIIUXCS AATUPOBKE
3armmceri, 1o rpy6oit OIIEHKE ABE THICSUM AET HA3aA, AAET BO3MOYKHOCTD
MIOAYYATH HE3ABUCUMOE TIOATBEPSKACHUE PAAMOMETPUIECKUX BO3PACTOB.
B 3TOM CAy4ae IPUTOAEH TOABKO PAAMOMETPUYECKMIA METOA * YTAEPOA-
14” (mpuumbbl OACHUM HWKE). AAS IEPUOAOB BpEMEHM, KOTOPBIE,
KaK CYUTAIOT, COCTABASIIOT MUAAMOHBI AET B TIPOIIAOM, PEYb UAET YIKE HeE
O BEpe B TO, YTO CYUTATH HAAECSKHBIM CBUAETEABCTBOM, 4 TOABKO O AOITY-
IJeHUSIX.

PaAMOMETPUIECKIE METOABI AAIOT PE3YABTATHI, TOBOPSIIINE O CTA-
pocTi 3eMAM, HO CYIIECTBYET MHOKECTBO SIBAEHWIA, KOTOPBIE HEBO3-
MOSKHO OOBSICHUTD B TEPMMHAX GOABIIUX IBOAIOLMOHHBIX BO3PACTOB. B
IeyaT HEPEAKO yrmomuHaercst o6 srom. Himoke B Hacrosmzent raase
IIPUBEAEM HECKOABKO ITPUMEPOB, CBUAETEABCTBYIOIIUX O MOAOAOM BO3-
pacte 3eman. Kakoe-anb0 OCMBICACHHOE CYSKAEHUE B OTHOIIEHUN BO3-
pacta 3eMAM MOSKHO BBIHECTM, TOABKO JIMUTHIBASI BCE OOBEKTUBHBIE CBU-
AETEABCTBA.

Sazadka 6 nodcmurarouux nopodax

OcCHOBHBIE AOIIYIJEHNSI, CBSI3AHHBIE C PAAMOMETPUIECKUM AATUPO-
BaHMEM, TIEPEIMCACHHBIC PaHee, OCHOBBIBAIOTCSI HA IIPEATIOAOSKEHUN, 4TO
3eMAST TTPOM30IIIAA OT BPAIJAIOIIErOoCs 1Iapa ropsident SKMAKOCTHU, KOTO-
PBIN 3aTEM OXAAAMACS, YTO IIPUBEAO K OOPA30BAHMIO MATEPMUAAA 3EMHOV
Kopsl. COBpeMEeHHAsI TEOPUsI AAAee ITPEATIOAATACT, YTO OIMYCTOIIUTEAD-
HOE ACVCTBME BPEMEHW MUCKAIOYMAO BO3MOYKHOCTh COXPAHEHMS IIEPBO-
HAYaABHOTO marepuasa KOpbl. CumTaercsl, 9TO B HAIIM AHWM OCTAAMCH
TOABKO BYAKAHUYECKUE IIOPOABI, KPUCTAAAM3OBABINMUECST M3 TOPSIIEH
SKMAKOWM MarMbl CITYCTSI MHOTO BPEMEHM IIOCA€ ITEPBOHAYAABHOTO OX-
AAKACHWMS, @ TAKIKE OCAAOUHBIC ITOPOABI, OOPA30BABIINECs B PE3yABTATE
3PO3UN U MEPEOTAOSKEHMSI. ByaKaHMIecKme IIOPOABI IIPEACTABASIIOT CO-
6071 B OCHOBHOM I'PaHUTHI, OOpasyroIjne marepuas OCHOBAHMSI, TIOACTM-
AQIOI U BCE HACAOCHHBIE OCAAOUHBIE TTOPOABL. JacTO MOBEPX ITOACTMAA-
IOIJETO MATEPMUAAQ ACSKUT TOAIJA OCAAOYHOM ITOPOABI B THICSIU METPOB,
HO B OTAGABHBIX CAVYASIX ITA MOACTUAAION]ASI IIOPOAA BBIXOAUT HA IIO-
BEPXHOCTD, KaK, HAIIPMUMeP, Ha 6oabiion yacTi KaHaasl, rae oHa m3Bec-
tHa Kanaackmit mpmr.

[Toytn cTO AeT Ha33aA MUKPOCKOIIMIECKOE M3YICHNUE ITOMN IOACTH-
AQIOIEeT TTIOPOABI B PA3AMYHBIX YACTSIX MUPA BBISIBUAO HEOOABLIME KOH-
LJEHTPUIECKME KPYIU M3MEHEHHOTO IJBEeTa, CBSI3AHHBIE C HEKOTOPHIMU
MmuHepasamin (TAABHBIM OOPa30OM CAIOAOV) B MaTPUIJE IIOPOABL. ODTH
KPOIIIEYHbIE OKPAIICHHBIE KOABIJA B ACICTBUTEABHOCTU IIPEACTABASIOT
cobort cedeHmst yepes chepbl, CoAeprKaigue HeOOABIIOe BKAIOYCHME B
yeurpe. CHaYara UX HA3BAAW  TIACOXPOUYHBIMU TaAO , 2 B HACTOSIIIEE
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BpeMst UMEHYIOT “paano-rano’ (Asxoan — Joly, 1917)2. I secero anub
HECKOABKO AECSITUAETUIA HA3aA YCTAHOBUAM, YTO ITU ‘TAAO  SIBASIFOTCSI
“aprorpadamm”’ PaAMOAKTUBHBIX MPOAYKTOB ITOCAEAOBATEABHOCTI PAC-
mmapa ypana-238.

Koraa BraToyeHMe ypaHa-238 B KPUCTAAAMIECKYIO PEIIETKY MUHE-
paAa HauMHAET PACIaAAThCs, aAbda-4aCTUIBI (B KOHEYHOM CIETE ATOMBI
reAnst) mMan bera-dacTuibl (IACKTPOHBI), B 3aBUCUMOCTI OT CTAAUN Pac-
1aAd, BBIACTAIOT C OOABIIION CKOPOCTBHIO BO BCEX HAIIPABACHUSX U IIPO-
XOAST Yepe3 OKpysKaromguit matepuaa. Ha KaskA0M KOHKPETHOM CTaaumn
pacIiapa Bce 3T YaCTUIBI 00AIAAIOT OAMHAKOBOV SHEPIMUeN U IIPOHMUKA-
IOT Ha MACHTUYHbIE PACCTOSIHMS, OCTABASLL CPEPUIECKYIO KPOMKY, KOTO-
past IOCA€ TOYHOTO paspesa BBITASIAUT Kak Kpyr. [loatomy amamerp
Kpyra HEIIOCPEACTBEHHO CBSI3aH ¢ KOHKPETHOW dHEPIUEel BbIACTEBIICH
YaCTULBI, M TIOCKOABKY Ha KasKAOM CTAAMU IIOCACAOBATEABHOCTHM paciia-
Ad 3TOT KPYI OTAMYAETCSI OT KPYIOB Ha APYIMX CTAAMSX, €TI0 AMAMETP
craHosurcst ‘asprorpadom’ AAHHOM CTaAMU. PspA KOHIEHTPUIECKMX
KPYIOB, IOAOOHO OTIIeYaTKaM IIAABLIEB, MACHTUPUIUPYET IIPOLIeCC pac-
nmapaa. Pacmap ypana-238 B ceuren-206 IPOXOAUT 9eTHIPHAALATH CTA-
AWM, Y BCE OHW IIOAHOCTBIO IIPUBOAATCA B mpuaoskeHmn B. OpnHaxo
OAHMM 13 HanboAee PacIpocTpaHeHHbIX aprorpados”, obHapysKMBae-
MBIX MMAAMOHAMM B TOAILJE IMOACTUAQIOIIUX IIOPOA, SIBASIETCSI  aBTO-
rpad” mosoHms-218, KOTOPBIN MOSIBASIETCST HA TTOATIYTH BCETO MTPOIIecca
pacrapa ypana-238, a mepnoa mmoaypaciiapa KOTOPOIO COCTABASIET BCETO
3,05 muHYyTSL

Pobepr AskeHTpH, OOIJEIIPU3HAHHBIN IKCIEPT B 00AaCTHU PAANO-
raA0, MCIOAB3YsI MOHHBIN MUKPO30OHA, IIPOAHAAU3UPOBAA MUKPOCKOIIN-
YecKue BKAIOYEHMSI B JeHTpe KOHUeHTpudyecknx kpyros (Gentry, 1974).
DTO COBPEMEHHOE YCTPOMCTBO, HEAOCTYITHOE AASI ITPESKHUX MUCCACAOBA-
TEACH, TIO3BOASIET MACHTUPULUPOBATD OTACABHBIC aTOMBI, a TAK>Ke obec-
IIEYMBACT BO3MOYKHOCTh MX IOACYETA C LJEABIO JCTAHOBACHWSI OTHOCH-
TEABHOTO KOAMYECTBA Ka’KAOTO IIPUCYTCTBYIOLero asemeHTa. [ Iposeaen-
HOe AJKeHTPU mccaepOBaHMe OOBIYHBIX raA0 MOAOHMSI-218 ¢ momorgsro
MMKPO3OHAQ IIOKA33A0, YTO BKAIOUCHWME B IJEHTPE COCTOUT TAABHBIM O0-
pasom m3 KoHeuHOro mpoaykra — cuHya-200. IlopasureasHo, uto
IIPEALICCTBYIOIIMUX IIOAOHMIO SAEMEHTOB BO BKAIOYCHMW HE OOHapysKe-
HO; MHBIMU CAOBAMMU, ~AOUEPHUE  IAEMEHTBI MIPUCYTCTBYIOT, 4  POAU-
Teabckux Her (cm. mpuaoskenue B). ITomHs 0 TOM, 94TO mepnoa mo-
AypacIiapa POAMTEABCKOTO ypaHa-238, Kak MPUHATO CYUTATh, COCTABAS-
er 4,5 MMUAAMAPAQ AT, MOJKHO GBIAO OSKMAATH IIPUCYTCTBUSI HECKOAD-
KO GOABIIIEe TIOAOBMHBI IIEPBOHAYAABHOTO KOAMYECTBA ypaHa. B aevicTsu-
TEABPHOCTV JK€ HEBO3MOYKHO OOHAPY>KUTh HM OAHOTO aTOMa ypaHa MAU
TOPMSI, PABHO KaK M KAKUX-AMOO CACAOB TaAO, XaPAKTEPHBIX AASL ITUX
JAEMEHTOB.



[raBa 12 CTAPASI BEMASL, MOAOAA 3EMASL 347

Her comuenns B Tom, uto amm “aprorpadpl’ — HeE 4TO MHOE, KaK
raso, obpasoBaBILIMecs B pe3yAbTaTe paciapa ypaHa-238. Aaske ecan Ob
B IIPOLIAOM CKOPOCTD CBETA M CKOPOCTh UCITYCKAHMSI aCTUI KOPEHHBIM
00pasom OTAMYAAACH OAHA OT APYIOM, 3TO, Kak mopdeprmBas Carrep-
dnaa, He MOBAMSIAO OB HA AMameTp raro. Aeao B TOM, YTO B IIPOIIAOM
Macca IOKOsI IAeKTpOHA 6biaa meHbie (mmpuaoskerne A), a yACABHBIN
3apsip 2aeKTpoHa Obia Goabuie (mpuaoskerne E); Takum obpasom, mus-
MEHEHMSI B3aMMHO YHMUYTOSKAIOTCSI, OCTABASISI PACCTOSIHMUE ITPOHUKHOBE-
st Hensmenenunim (Cratiaa — Steidl, 1982).

[Tpocrast OueBMAHOCTD “AOUEPHMX  AEMEHTOB 0e3 caepa “‘poam-
TEABCKUX ~HE OCTABASIET MHOMW BO3MOKHOCTM, KPOME KaK CAE€AATh BbI-
BOA, UTO IIPOLecC pacrapa Hadaacs ¢ nmoaonHms-218. OpHako 3ToT 2ae-
MEHT He MOT BO3HUKHYTb B SKMAKOV dase, TOCKOABKY IIEPHUOA €TO ITOAY-
pacmapa Aaske Ipu M3MEPEHMUM B COBPEMEHHBIX YCAOBMSIX COCTABASIET
Becero 3,05 munuyter. [Ipuumba 31010 B TOM, 4TO BCE aAbda-4acTUIII
VIIAM OBl M3 PACIAAABLICTOCS TIOAOHMSI B IIEPBBIN 9aC MAM OKOAO TOTO, U
€CAV OHU MUCITYCKAAUCH B SKUAKOV CPEAE, TO HE OCTaBUAM Obl “3armmcen’.
DTO HeM30EKHO IPUBOAUT K BBIBOAY, YTO PACIlajp IOAOHMsS HAYAACS B
TBEPAOM COCTOSIHUM, U 3A€Ch MBI OKa3bIBAEMCsI TIepes GaKTOM IIEePBOHA-
gaapHOro Corsopenms. Ecan 310 Tak, a moka Het APyrmx oObsSCHEHWMI,
3HAYUT, BCE TIOACTUAAIOINUE TIOPOABI OBIAY COTBOPEHBI CBEPXbECTECTBEH-
HBIM OOPA30M B TBEPAOM BMAE M HMKOTAA HE IIPETEPIIEBAAU U3MEHEHMST
M3 JKMAKOTO COCTOSIHMSI B TBEPAOE 32 CUCT MEAACHHOTO OXAQYKACHWMSL.
JASKEHTPM TaK BBICKA3aACSI TIO ITOMY TIOBOAY:  MOSKHO AM IIPUHSITB, YTO
OAHA M3 CTAPEVIINX M3BECTHBIX YEAOBEKY KOCMOAOIMYECKUX TEOPU
[6ubaetickoe CotBopeHue]| sBAsIETCS BCe yKe TPaBUAbHOM ¢ Moraa an
3emast 6bITh cOTBOpeHa 110 ubeii-To Boae? (Gentry, 1967, 78)°.

Hayunoe coobijectso mpmsHaer, 9to nccaeaosanmne AskeHTpu 6b1A0
IIPOBEACHO CAMBIM TIJATEABHBIM 0OPA30M 1 ¢ GOABIION OCTOPOYKHOCTHIO,
M BCE JKE€ OTHIOAD HE TOPOIIUTCSI ACAATH OYEBUAHBIC BHIBOABI, TAK KAK ITO
pasom 0beCeHUT Bce AOIYIEHMST B OTHOIIEHMM IIPOUCKOSKACHMSI 3eM-
AM M Te, HA KOTOPBIX OCHOBBIBAIOTCSI PAAMOMETPUYCCKUE METOADIL.

Kaxyyuiica Gospacimn

DakT MOAOHMEBBIX PAAMO-TAAO SIBASICTCSI, TIO-BUAVMOMY, CBUACTEAD-
CTBOM MTHOBEHHOTO COTBOPEHWsI ¢X 722/ilo — w3 Hudero. DTO SIBHO
CBEPXBECTECTBEHHOE SIBACHME, YTO AAS MHOIMX YMOB — KameHb IIpe-
TKHOBeHMs. Kakoe >Ke aApTepPHATMBHOE OOBSICHEHME MOXKET IIPEAAO-
SKUTh 9BOAIOLJMOHHBIN CIJeHapuii?¢ B BBEACHMM K HACTOSIIEN KHUTE Y-
tiposaacsa Xapaoy Llsiiman Kak IpeAcTaBUTEAb COBPEMEHHOTO O0BbsIC-
HEHMSI IIPOUCXOKACHM BeceaeHHOM; MOSKHO mepedpasmpoBaTh €ro CAO-
Ba TaK: ... BHayaAe Obia Boaopos”~ (Shapley, 1960, 3). Oanako, ecan
BAYMATBCSI, 3TO SBHO IIPEANIOAATAET COTBOPEHME aTOMOB BOAOPOAA M3
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HIYETO, M 3TO He MEHee CBEPXBECTECTBEHHO, YeM COTBOPEHME 13 HUIETO
TBEPAOTL IIOPOABL, COACPKALerl TOAOHNEeBbIe raso. Hackoapko m3secTHO
aBTOPY HACTOSIIIEN KHUIM, OOBSICHEHMS] IEPBOHAYAABHOTO ITOSIBACHMS
BCETO APYTOTrO HUKOTAA He Ipeasarasoch. COTBOpeHMe M3 HUYEro, KO-
HEYHO, He AaeT OOABIIOTO MHTEAACKTYAABHOTO YJAOBACTBOPEHMS COBpe-
MEHHOMY MBIIIACHWUIO, HO IIPUHATH 3Ty TEOPUIO OBIAO OBI, IIO-BUAMMO-
MYy, AyYIIe, 9eM He MMETh TEeOPUu BoobIIe.

Ecan KoHUemms odeHp GOABIIOro Bo3pacTa BceaeHHOM OCHOBBIBA-
eTCsl, KaK OBIAO IIPOACMOHCTPUPOBAHO, HA AOIYIIEHMSIX W UMEET XOPO-
IIee CBUACTEABCTBO IIPOTUBOIIOAOKHOTO, YKa3bIBAIOIIee Ha TO, 4TO 3eM-
AST MOAOAQ, TO B JCAOBMSIX PE3KO COKPAIJAIOIINUXCS BPEMEHHBIX PAMOK
IIEPBOHAYAABHOE MOSIBACHME MATEPUI HE MOTAO HAYATBHCS C BOAOPOAA, A
AOAKHO OBIAO HadaThCst co BeeaeHHOM B Ooaee MAM MEHee HBIHENTHEM
Buae. [1aanera 3emast moraa ObITh CO3AaHA TIPU OAHOBPEMEHHOM ITOSIB-
ACHMM MTOACTMAQIOIIUX ITOPOA, IIECKA, TIOYBBI, 4 TAKKE BCeX GOPM SKMU3-
Hi. Beraer Bormpoc: ecan HadaabHbIE GOPMBI SKM3HWU OBIAM COTBOPEHBI,
KAKOMY BO3PACTy OHWU COOTBETCTBOBAAM B IIEPBBIIA MOMEHT? BeAb TOrpa
PE30HHO 3aMETHUTh, 4TO KYPHULJA MOSIBUAACH PAHBIIIE SITALIA, 4 €CAM TAK, OHA
MOTAQ BBITASIACTD KaK, CKaKEM, TOAOBaAasl. [ IepBbIil 4eAOBEK MOT BBITASI-
ACTDb TPUALIATUACTHIUM; ACPEBbsI KPYIIHBIX IIOPOA — CTOACTHUMI; KOPaA-
AOBBIE PUPBI — AOCTATOYHO KPYITHBIMM, YTOOBI B HUX MOTAA KUTH PbIOa,
TO €CTb MMEAM ObI KaSKYIIUICS BO3PACT, CKASKEeM, HECKOABKO THICSY ACT.
DTOT KA KYIIUIACS BO3PACT IIPEACTABASICT COOOV HEOOXOAMMBIN aCIIeKT
KOHILEIILIMN COTBOPEHWMSI M3 HUIETO, €CAV TAKOBasI IIPUHUMACTCSL.

“Vraepop-147: metop

OAHMM M3 CAMBIX 3aXBATHIBAIOIINX 3PEAUIL, HAOAIOAAEMBIX B HOU-
HOM Hebe, SIBASIeTCSI CeBEPHOE CHSIHME, KOTOPOE AydIIle BCErO BUAHO B
KpaMHUX CEBEPHBIX M IOXKHBIX mMpoTax. OHO MOSIBASIETCS B BUAE 3aBeC
WAV ACHT M3 OKPAIIEHHOTO CBeTa BBICOKO B aTmocdepe 1 IIPOCTUPACTCS
C BOCTOKA Ha 3aIla, TOCTEIIEHHO IIePEeMeIasICh 110 HeOy B BUAE IIOAOCHI
B HarpasAeHnU marauTHoro notoka (Poyba — Roble, 1977). Dtu cno-
AOXW — PE3YABTAT MOHM3ALMIU ATOMOB BePXHEW aTMocdepbl KOCMUIe-
CKMM WM3AYYEHMEM — OTHOCATCA K SIBACHMSAM TOTO >K€ TUIIA, YTO W
3dPeKT OT HAPSIKEeHN, IPUAOSKEHHOTO K ra3y HEOHY B TPyOKax dAeK-
TPUUECKOM peKaambl. Kocmmaeckoe n3AydeHne HeceT JaCTUIBI YPE3BBI-
YalHO BBICOKOV 3HEPIMUWU, FeHEPUPYEMBbIE TA-TO BO BHEIIHEeM KOCMOCE;
MCTOYHMK MX ITOKa ocTaercst HeonpeAeaeHHbIM (Poysern — Rosen, 1968).
[Tpn ABv>KeHMN 3eMAU depe3 KOCMMIECKOe IIPOCTPAHCTBO OHA IIepece-
KAaeT TPAeKTOPUWM MWUAAMOHOB ITUX YacTUI], KOTOPbIe, KaK M3BECTHO,
IIOAOOHO PEHTTEHOBCKOMY M3AYYEHMIO, BRI3BIBAIOT TEHETHUIECKOE ITOBPEK-
A€HVE IIOAOBBIX KACTOK, IPUBOAAIJEE BIIOCACACTBUM K BPOSKACHHBIM
Aepexram. I'o aroit mpuumne Bcerpa ocoboe BHMMAHME YACASIAOCH UX
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BO3ACVCTBMIO HA KOCMOHABTOB. K C4acThIO, CYIJECTBYIOT ABa Oapbpepa,
KOTOPBIE 3AIJUIJAIOT JKU3Hb M IIPEAOTBPAIJAIOT AOCTMKEHMUE ITUM BpPe-
AOHOCHBIM M3AYIEHMEM ITOBEPXHOCTHU 3eMAN. [IepBhIM M3 HUX SIBASICTCST
3eMHO€ MAarHUTHOE IOAE, IIPOCTUPAIOIeecs] B KOCMOC U ACTCTBYIOIee
KaK 3KPaH, OTKAOHSIIOIMIL AFOOBIE BCTPeYaeMble KOCMMUICCKIE JACTUIII
K FOSKHOMY ¥ CEBEPHOMY IIOAIOCAM. B AX060M caydae 3Ti MOTEeHIMAaABHO
ACTAABHBIC 30HBI HE IIPUTOAHBI AASL JKMU3HA.

Broport anHMer 06OPOHBI sSIBASIETCST 3eMHasT aTMocdepa, 3aIIOAHeH-
Hasl aTOMamu ra3os, boapirre 70 MPOLJEHTOB KOTOPBIX COCTABASIET a30T, a
OCTaABHOE — TAABHBIM 00pa3zom kmcaopos. Heboabmron mpongenT mpm-
XOAMUTCSI HA AOAIO aTOMOB T€AMSI M aPTOHA, HEKOTOPOE KOAMYECTBO MOAE-
KYA BOABI, JTACKMCAOTO TIa3a, O30HA 1, B IIOCACAHEE BPEMSI, MOACKYA, BBI-
3BIBAIOIUX ITPOOAEMBI KUCAOTHBIX AOSKACH. [TOCKOABKY aTOMBI 1 KOM-
OGmHagMM aTOMOB (MOAEKYABI) IPEACTABASIIOT COOOV B OCHOBHOM IIyC-
TOE IIPOCTPAHCTBO, TE BHICOKOCKOPOCTHBIE KOCMMUYECKIUE YACTHUIJBI, KOTO-
Phle IPOHMUKAIOT 32 MATHUTHBIN Oaphep, CTPEMSITCS IIPOATI HETIOCPEA-
CTBEHHO 4epe3 OOABIIIOe KOAMYECTBO aTMOChEPHBIX aTOMOB. Korpa oxn
VAAPSIIOTCSL B SIAPO aTOMA ra3a, TO BBICBOOOIKAAIOT HEWTPOH; aTOM IIPU
3TOM CTAHOBUTCSI MOHM3MPOBAHHBIM. CBOOOAHBIC HEUTPOHBI 3aXBATHI-
BAIOTCSI TAABHBIM OOPa30M aTOMaMM a30Ta, B PE3YABTATE YETO ITU ATOMBI
CTabUABHOTO a30Ta-14 CTAHOBSTCS HECTAOMABHBIMIU ATOMAMU YTAEPOAA-
14. Yncao 14 coorsercrByer aromuon macce. OOPa3oBaBIINCh, ATOMBI
papnoaxtusHoro C , HAYMHAIOT PACIAAATHCS, UCITYCKAS OETA-4aCTUIBI
(2AEKTPOHBI), M IIPEBPAIGATHCSI CHOBA B ATOMBI CTabMABHOTO a3ora-14.

Atompr C,, cpaBHUTEABHO PEAKM — Ha KaXKADBIN M3 HUX IIPUXOAUT-
cst 765 MUAAMAPAOB aATOMOB HOPMAABHOTO, CTa6UABHOTO C,,. Aeaaerca
Aomyigenwve, uto takoe cootHomrenne C,, u C,, (ompepeseHHOe B 1ocae-
AHVE TOABI) OCTABAAOCH IIOCTOSIHHBIM B TEYEHME IO MEHbBILIEH mepe
IIOCACAHUX ILITUACCSITU THICSY ACT. DTO BASKHOE AOIYIJEHME B CBOIO
O4YepeAb OCHOBBIBACTCSI HA YHUPOPMUCTCKOM IIPEATIOAOSKEHUN, COTAAC-
HO KOTOpOMY Ipopyumuposanue u pacmap C,, n C,, ToBcemecTHO oan-
HakoBbl. HemepseHHO mocae obpasosanmsa B atmocdepe atoma C, K
HEMY IIPUCOCAMHSIIOTCS ABA ATOMA KMUCAOPOAA M OOPA3YeTCsl MOACKYAA
JTAEKMUCAOTO T'a3a, KOTOPasl BMECTE CO BCEMM MOAEKYAAMU YTACKUCAOTO
rasa, copepskargumm atomst C,,, CTAHOBUTCSI 2A6MEHTOM OOABIIIOTO yrae-
POAHOTO LJUKAA KMU3HW.

YTA€POAHBIN LUKA JKM3HIU — 3TO MPOLECC, B XOAE KOTOPOTO yrAe-
KWUCABIVL Ta3 aTMOCHEPBI ITOTAOIJACTCSI AUCTBSIMIU PACTEHUI 1 B PE3YAb-
tare GOTOCHMHTE3a IIPEBPAIAeTCsl B caxapa. PacTeHns: — d9acTp muige-
BOVL IJ€ITOYKM SKU3HWU JKUBOTHBIX, B KOTOPOM HEKOTOPOE KOAMYECTBO YT-
AepoAa caxapa mpeobpasyercss B KapOOHATBI AASI KOCTEM, M T. II. boab-
IIMHCTBO KapOOHATOB copep>KaT atom cTabuabHOro C,,, HO HEKOTOphIE
— artom Hecrabuasgoro C,. Ilpeamosaraercs, uro B TeyeHwe >KM3HM

12°
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ato cootnomenne C, n C, Takoe ke, Kak B aTMocdepe, OAHAKO B
HEKOTOPBIX CAYYasIX 3TO He Tak. Koraa mocae cmepri opraumsma mpuem
mmgu mpexpamaercs. cootHomenne C, n C, usmeHsercs mo mepe
pacmapa Hectabuaraoro C,, ¢ mpeBpargjermem B asoT 14; ra3oobpasHeit
a30T BBRIXOAUT B aTmocdepy. Vimenno B aTor momenT vacer C,, HaumMHa-
0T OTCYUTHIBATH Bpems. Cropocts pacnapa C,,, COTAACHO AONYIJEHUIO,
OCTAaBaAACh MTOCTOSIHHOM HA ITPOTSKEHUN 30X, TAK YTO ITyTEM OIIPeAe-
AGHVASI 3TOVL CKOPOCTH, a TaksKe KoandecTsa C, ,, OCTAIOIJErocs B AATUPY-
EeMOM MaTepPuase, TEOPETUIECKM MOSKHO OIIPEACAUTH €TO BO3PACT.

Vuanaps Anb66m mz Kaandopumuiickoro yausepcurera paspaboraa
merop aatuposarns “C,” B 1947 roay u BIIOCAGACTBMM TTOAYIUA 32 ITO
Hobeaepckyro mpemmio. OH Halres IMOCTOSIHHYIO SIACPHOTO PacIasa m
OIybAMKOBAA 3HAYCHUE MATEMATUIECKM COOTHECEHHOTO IEPUOAQ TTOAY-
pacmaaa Aast papgnoaxrusaoro C,, — 5550 aer (pannsie 1947 ropa).
Ypesprryarino mansoe coornomenne C, u C,, B atmocdepe u, caepona-
TEABHO, B JKMBOM OPTraHM3Me, CTAHOBUTCS €Ije MEHBIIIE IT0 MePe CHIMIKe-
Hna Koandectsa C, Ha IPOTSKEHUNM BPEMEHU C MOMEHTA CMEPTH AO
aHaamsa. Hampmumep, Ha OCHOBE IIE€PBOHAYAABHOTO IIEPUOAA TIOAYPACIIA-
A2, 10 Anb6wM, ecAM yMepIInii OPraHM3M COACPSKUT, HAIIPUMED, CTO aTo-
mos C,,, TO IocA€ IIIECTH IIEPUOAOB ITOAYPACIIAAA, TO ecTh yepes 33 000
AeT, ocTaercss meHbIre ABYX atomos C,. DTO aAaeT BEepXHMIl IIpeAea
npumepHo B 50 000 aer, 3a KOTOpHIM uncAO ocTaromuxcs aromos C,
CAMIIIKOM MaAO, 4TOOBI €r0 MOYKHO OBIAO OOHAPY>KUTH AQHHBIM METO-
Aom. TIpn aHaamse morpeboBasmnch ObI M PaspyIIMAUCH OTHOCUTEABHO
KpymHble pobst 1o cro rpammos (Libby, 1955). Aurepasnp (Litherland,
1980) ommchiBaeT HOBBIN BBHICOKOIHEPIETUIECKMI METOA, ITO3BOASIO-
IJUI UCIIOAB30BATh HAMHOTO MEHBIIME ITPOOBI M OTOABUTAIOIUX BPe-
menHoe orpanmdenne 3a rpaaugy 50 000 aer. OcHOBHBIE AOTIYIIEHMS
Anst Meropaa “C,,” OCTAIOTCS TEMU SKe CAMBIMMA.

“Verepod 147: pesyrvmanmr

B HauaAe ISITMAECCSTBIX TOAOB APXEOAOTHM M T€OAOTH IIPUHSIAU TOT
METOA " AdsKe OLJCHMAM €TO BBIIIE TPAAULMOHHBIX, OTMETAsI CBUACTEAD-
CTBa OLIMGOYHOCTI €rO PE3YABTATOB. AW TOBOPUT, YTO * PAAMOYTAEPOA
YBAEK HAY4YHBI MWUP, BbI3BAB B HEM ITAAMEHHBIN PEAUTMO3HBIN daHa-
TU3M IIO TIOBOAY YCTAHOBACHMSI HOBOM U “abCOAIOTHOM  XPOHOAOTMM
(Lee, 1981, 9). B Te AHM METOA IPUMEHSIAM ITOYTHU KO BCEMY, COAEPKA-
IJEMY YTAEPOA, @ PE3YABTAThl IyGAMKOBaAM B HOBOM ‘Pariamoxapbon
AskopHaA”, CBOETO POAA PACUETHYIO TaAaTy Asst AaHHbIX 0 C,, U3 pas-
AngHBIX AabopaTopuit. Coob1yasocs, 9TO TP IPUMEHEHUIM METOAA Ad-
TUPOBaHUS yrAepOA-14" BO3pacT cOTeH OKAMEHEBIIUX KOCTEN HEaH-
ACPTAABLIEB, KPOMAHBOHLJEB, MAMOHTOB, CA0A€3YObIX TUIPOB, APYITX BbI-
MEPIINX SKMBOTHBIX, 4 TAKKE OKAMEHEBIINX ACPEBbEB, YIAsl, HepT 1
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IPUPOAHOTO Ta3a, OKa3aACsl PABHBIM BCETO AMIIb HECKOABKMM THICSIIAM
AeT. 3HAMEHATEABHO, YTO KAYKABIN MUCIIBITAHHBINA GMOAOTMIECKMI 0Opa-
sery copepskas C,,, M Bce PE3YABTATHI YKAGABIBAAMCH B OTPE30OK BPEMEHM
50 000 aer (BbI6OPKA U3 ITUX OMYGAMKOBAHHBIX 3HAYCHUI IIPUBOAUTCSI
B mpuaoskeann K). B HEKOTOPBIX cAydasix BO3PACT ITUX MATEPUAAOB
paHee OLJEHUBAAM B MUAAMOHBI AET, HOBBIE K€ PE3YABTATHI HAPYIIMUAM
reorornyeckuit maciurab Bpemenn. I1pu MCIIOAB30BAHMM METOAQ “KMC-
AOPOA-18” OAHUM U3 PE3YABTATOB GBIAO TO, UTO IIPUHSITHIA B TEUCHUE
AAVUTEABHOTO BPEMEHU TIEPUOA, OTAEASIIOIMI HAC OT MOCAEAHEN ACAHW-
KOBOVA 3IIOXM, COKPATHACS HAtoAOBUHY, A0 11 000 aer (Ommananmn —
Emiliani, 1956; Kuong — Knopf, 1957, 233)*.

3a4acTyIo 3TV PaHHUE UCCACAOBATEAN OBIAM GU3UKAMU, BO3MOIKHO,
B OIIPEACACHHOM CMBICAE HAMBHBIMU B OTHOLICHUMU IIPEAB3SITOCTEN MUC-
TebanimenTa. MHOIME M3 HUX IIPOCTO COOBIAAM O TOM, YTO HAXOAMAM.
DTO YeCTHAsI HAyKa, JKMUBIIAS 11O IMPUHOUIIAM Bakona. AaTer, moayueH-
HbIE C IPUMEHEHUEM METOAA *YTA€POA-14" AAsl KameHHOTO yrast, HedTn
MAM JKE KOCTEN AUHO3aBPA, B TIOCAEAHME TOABL B * PatiAMoKapboH Askop-
HAA” HE MOSIBASIIOTCS. B CO3HAHMM MCCACAOBATEAEN CO CTYACHUECKMUX ACT
OTAOYKMAOCK, UTO METOA “YTAepOA-14"" He AaeT pe3yAbTaToB HA MaTepPU-
aAax, O KOTOPBIX 13BeCTHO , 4To oHM crapuie nmpumepro 50 000 aer.
CoraacHo paHee OIYOAMKOBAHHBIM PE3YABTATAM, ITO SIBHO HEBEPHO.
[Ty6arKa, KOTOPas B KOHEYHOM CYETE OMAAUMBAET BCE ITU UCCAEAOBA-
HMs, OOBIMHO OCTAETCs COBEPIICHHO HEOCBEAOMACHHOW O IIPOLEAype
HOCTYIIAEHMSI TPOD B AA6OPATOPUM AAST AHAAM3A C TIPUMEHEHUEM METO-
Aa “yraepoa-14”. VccaepoBaTenst IpesKAE BCETO CITPAIMBAIOT, ¢ KAKUM
BO3PACTOM OH COTAACHTCS; 3aTEM, KOTAA IoAydeHa umdpa, 6amskas K
3TOM AaTe, OHA TYOAMKYETCST BMECTE CO 3HAYEHMUEM AOIYCKA. DTU Uud-
DBl CTAHOBSITCS CBSIJEHHBIMM, TOAAMIU TIEPEXOAS U3 OAHOTO JKYPHAAQ B
APYTOi. AUpeKrTop papnoyraepoanont aabopatopun OraH caeran 3ame-
YaTEABHOE TIPU3HAHUE: ‘51 MOTY KOTO-TO HIIOKMPOBATH, HO UCCAEAOBATE-
AW mpusHasn ‘mpuemaembimm’ menbire 50 IPOLEHTOB ITOAYYEHHDIX
DPAAMOYTAEPOAHBIM METOAOM AAT HA TEOAOTUUECKMX 1 APXEOAOTMYECKUX
npobax u3 cesepo-pocrounoint yactu Cesepuoit Amepuxnu” (Ogden,
1977, 173).

B TeueHME ABYX MOCACAHMX AECSTUAETUI BBICKA3bIBAAACH HEKOTO-
past 03a60YEHHOCTD OTHOCUTEABHO TToAe3HoCTH MeTopaa “C,,”. Texnono-
I/ YAYYIIMAACK, HO BCE €1Je€ MMEIOTCSI HEOTIPEACACHHOCTI 1 abCypAHbIE
PE3YABTATHI — HE B OTHOLIEHUM CTAPOTO MATEPUAAQ, KOTOPDINA OKA3bI-
BAETCST MOAOABIM, YTO HEBO3MOSKHO ITPOBEPUTD, & B OTHOIIEHUM CBEKMUX
MaTEPUAAOB, KOTOPBIE OKA3BIBAIOTCS CTAPBIMU, YTO MOYKET OBITH ITPOBE-
peHO. PakOBMHBI KMBBIX MOAAKOCKOB OBIAM AATUPOBAHBI TI0 METOAY * YT-
Aepop-147 kaxk mmeromume Bospact A0 2300 aer, TOABKO 4TO yOMUTBIN
tioaeHb — 1300 aer’, a ApeBecnua pacrymero pepesa — 10 000 aer
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(Aopr — Dort, 1971; Xerobep — Huber, 1958; Keiit u Dupepcon —
Keith and Anderson, 1963). Kaskabiit pas, KOrpa 3T0 MOSKHO OIIPABAATH,
HEO>KMAAHHBIE 1 TIOTOMY HeYAOOHBIE JMUPHI 3aBBILIAIOT MAM 3aHVUKAIOT
B 3aBMUCUMOCTM OT TOTO, YTO HY’KHO, HA OCHOBAHWUM IJEAOTO IICPEUHSI
daxTopos. Hammpumep, BBeAeHME HOBOTO BBICOKOIHEPIETUIECKOTO MaCC-
CIIEKTPOMETPUYECKOTO METOAQ Ha HEKOTOPOE BPEMS 3aACP>KAAOCH I1O
TOVl IIPUYMHE, YTO BO3PACT IPODO CUCTEMATUICCKM OKA3BIBAACS CAMII-
kom maa (Ipyrec — Grootes, 1980)¢. C mosiBaeHMEM HOBOW TEXHOAOTMM
3TU PE3YABTATHI OBIAM, BEPOSITHO, IPABUABHBIMU, HO OHU OKAa3bIBAAVCH
HEIIPUEMACMBIMI, TIOTOMY YTO HE COTAACOBBIBAAMCH CO BCEMWU ITPEALIIe-
CTBYIOIVMM BBIOPAHHBIMI PE3yABTATAMU M, B KOHEYHOM CUeTe, C Aavie-
AEBCKOVL reosorneit. B mrore nccaepoBatean OBIAM BBIHY>KACHBI 3aKAIO-
4UTh, YTO IIPUIMHON 3aHMIKEHMS 3HAYSHMI BO3PACTa SBASETCS KAaKOU-TO
HensBecTHbIN nctodHnk C , rae-to B obopysosanmn! Hu o vem mop06-
HOM HE YIIOMMHAAOCh HU B IIONYASIPHBIX SKYPHAAAX, HU B y9eOHUKAX, U
Y 9UTATEAC CAOSKMAOCH BIICYATACHME, YTO PAAUOYTACPOAHBIN METOA YC-
TAHOBUA *aBCOAIOTHYIO XPOHOAOTHIO.

Ocrobnvre donyujeriisa

Huke M3A05KeHBI AOTIYIEHMS, IIPUHSITHIC IIPY BBEACHUN B HAYaAC
1950-x ropoB meTopa “Cl 4”; OAHAKO TIOCACAYIOIME ITPOOAEMBI BBI3BAATA
HEOOXOAMMOCTh MOAUPUKALIMM HEKOTOPBIX M3 HUX, YTO IOSICHUM
IIO3AHEE.

1. donycxaemcs, aro ckopocts mpopyumposarmsa C,, 13 a3ora Kak
B IIPOIIIAOM, TaK M B HAIIM AHU OAMHAKOBA. DTO B CBOIO OYEPEAD AOIIYC-
KaeT, 4TO CKOPOCTh KOCMUYECKOTO M3AYICHMS, 4 TAKIKE MATHUTHBINA U
aTmocdepHbIit bapbepbl, 0beCeunBaroIue 3aIUTY, BCETAQ HEUM3MEHHBI
(Kaan — Kulp, 1952, 261)".

2. Aonycxaemcs, aro cooraomrerne C,, k C,, AOCTUTAO PaBHOBECHS
MWAAMOHBI ACT HA3aA ¥ B TEYCHME BCEIO 3TOTO BPEMEHU MMEAO MECTO
COBEPIIIEHHOE CMEIIeHMEe aTMOChePbI, ObecIIednBIliee PAaBHOMEPHOE pac-
peAeAeHMe. DTO MOYKHO BOCIIPUHSITH KAK TABTOAOTMIO: IIOCKOABKY aT-
mocdepHast CucTema CyIJeCTBYET B TeYCHUE MUAAMOHOB ACT, OHA AOASK-
Ha ObIAQ TIPUITHU B PABHOBECHE, A IIOCKOABKY OHA HAXOAMUTCSI B PAaBHOBE-
CUM, TO AOASKHA Oblaa CYIJeCcTBOBATH B TeueHMe MnaAMoHOB AeT (Cproce
— Suess, 1965, 5947)°.

3. Adonycxaemcs (m3 ponyigennst 2), 9TO KasKAbIIL JKUBOW Opra-
HV3M, YMUPAs, COAEPIKUT TO sKe camoe cootHorrerne C,, u C,,, uro n
TeHePeIHsis armocdepa.

4. Aonycxaernica, 9to AATUPYEeMBbIil apTePaKkT IPEACTABASIA COOO
3AMKHYTYIO CUCTEMY, TO €CThb OTCyTcTBOBaAa morteps C, MHAUe Kaxk B
pesyabTaTe pactapa n He poobasasaca C, B TedeHME IIEPUOAA C MOMEHTA
CMepTH A0 Hadasa aHaan3a. OAHAKO 3TO AOMYIJEHUE MOYKHO OTKAOHWUTB,

12?
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MMeSI B BUAY LIMPOKMIL AMAIIA30H IPUIMH, IT0 KOTOPHIM, KaK AOIYCKa-
ercs, C,, mor OBITh AOGABAGH VAWM K€ BBIBEACH ITOCAE CMEPTH C IJEABIO
ITOATOHKM MCXOAHBIX AQHHBIX K OKUAAEMBIM 3HAYEHUSIM.

5. Aonycxaenmcsa, aro nsmepeHHas yAeabHas ckopocts pacmapa C,,
ObIAa TAKOM K€ W B IPOLIAOM. VIHBIMU cAOBamw, Jornycxaerics, 4to
3HAUEHME COOTBETCTBYIOIJETO Iepuopa moaypacmapa C, Bceraa Ob1ao
OAVMHAKOBBIM.

Ararusz nexomoporx donyugernut

B xonyge 1940-x ropoB AnbO6mM BBISICHMA, 9TO YA€ABHASI CKOPOCTH
mpopyguposarusa C,, B Bepxuent atmocepe coctasasgaa 18,8 aroma ma
IPaMM B MUHYTY; ACTAAW IIPOBEACHMSI ITOTO M3MEPEHMS 6511\14 OTIMCAHbI
Au66n (Libby, 1955, 7), npuuem ONPEACASTIOTJEE CAOBO “yAeapHas”
OTHOCHTCSI K €AVHMIIAM, BHIPAYKCHHBIM ‘Ha Tpamm”’, YTO yIpOIJAeT CPaB-
HeHue cKopocTeit (3T TEPMUHBI OOBSICHSIOTCS B Ipumedanun 14 K
OAMHHAALJATON rAaBe ). 3atem Anb6m B3sia IPOOBI APEBECHMHBI M3 TPOD-
HULBI GpapaoHa, a TAKIKE APYIUE JTACPOACOAEPSKAIHUE ITPOODI M3BECTHO-
IO BO3PACTa M3 MHOTMX PETMOHOB 3€MAW 7 HAIEA YACABHYIO CKOPOCTb
pacmapa C,, — mpubansurespHo 16 aToMOB Ha TpamMm B MUHYTY. Bua-
HO, 9TO CKOPOCTM IIPOAYLMPOBAHMS M PACIIaAd HEOAMHAKOBBI — Pa3HU-
ya cocrasasieT outi 20 mpoyeHToB, HO Anbbm yAaamA 3TO CBOUM BBIC-
Kaspizanuem: C yIeTOM IKCIIEPUMEHTAABHBIX OMIMOOK COrAACOBAHHOCTD
IIPEACTABASICTCSI JAOBACTBOPUTEABHOM, TAK YTO Y HAC €CTh OCHOBAHWAS
BepUThH B 3Ty Teopermueckyio kaptuny  (Libby, 1955, 7). Teoperuue-
CKasl KapTMUHA, O KOTOPOW OH TOBOPUT, TAYOOKO KOPEHUTCS B AOKTPUHAX
yHUPOPMIM3MA, TPEOYIOIIEIO PABHOBECHS MEKAY CKOPOCTSIMI ITPOAYLIM-
posaumst m pacmaaa. [TpusHaTe pasHULY MESKAY HUMM O3HAYaAO OB
AOIIYCTUTH, YTOOBI T AAHHBIC YKA3bIBAAM HA OTHOCUTEABHO HEAABHEE
IIPOIIIAOE.

Teneps, koraa MeTop Aatmposanus “C,” yTBEPAMACS, HO TIO Cylje-
crBy orpanmieH Guocdepoit (rpobsr mososke 50 000 aer), B yuebHMKax
TIOSIBASIIOTCSL YTBEPSKACHMS, IIPU3HAIOmMeE, uTo cKopocTh pacmapa C,, B
SKMUBBIX OpraHm3max mpumepHo Ha 30 IPOLIEHTOB MEHbIIEe CKOPOCTH
mpoayumposanms B atmocdepe’. B HepaBHO BhImeaiem yaebumnke Cran-
cduap (Stansfield, 1977, 83) aomyckaer, 4TO HA OCHOBAHMU ITOM Pa3-
HUIBI MESKAY CKOPOCTSIMI MOSKHO JTBEPIKAATD, YTO BO3PACT ATMOCPEPDI
cocrasaser menbire 20 000 aer. Ha ocHoBanmn ymdp MOSKHO 3aKkArO-
YIUTD, 9TO AIOOOE YBEeAMYCHME PASHULIBI MEKAY CKOPOCTSIMIU IIPOAYLIMPO-
BaHM U paciiapd OyAeT elje YMEHbIaTh 3HadeHne BozpacTa. Kakmnm 6br
HI OKA3aACSI B KOHEYHOM CUETE PE3YABTAT, BO3PACT B THICSIM ACT CAMII-
KOM A3A€K OT COTE€H MMAAMOHOB AeT, Ha3BaHHBIX AapsuHom. Koap cko-
PO IpM3HAHA Pa3sHMULA B CKOPOCTSIX, PE30OHHO CIIPOCUTH, HE OCTABAAACH
AV CKOPOCTD PACIIaAd IIOCTOSHHOM, B TO BPeMs KaK CKOPOCTH ITPOAYLI-
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POBaHMS YBEAMUIMBAAACD, MAU SKE U3MEHUANUCH 0be ckopocTi. CyljecTsy-
eT CBUACTEABCTBO, AAIOLee BCE OCHOBAHMS IIPEAIOAAraTh, 9TO 0be CKO-
POCTM M3MEHMANCH CO BPEMEHEM, 9TO He TOABKO YKa3bIBaeT Ha OTHOCU-
TEABHYIO MOAOAOCTD CUCTEMBI, HO M €IJé CMABHEE YMEHBIIACT IIOAYICH-
Hble 3Ha9eHMs Bo3pacTa. [ TocMOoTprMm, OAHAKO, 9TO 3aCTABUAO CKOPOCTH
mpopyguposanus C,, yBeAUIMBATECA HA IPOTSIKEHUM CTOASTHUA.

Panee ysxe ymommHasocs, uto atomsr C , TPOAYIMUPYIOTCS B BEpPX-
Herl aTmocdepe IIpu B3aMMOACTICTBUM ¢ KOCMUIECKMUM U3AYICHUEM, U,
XOTsI MaTHUTHOE IT0A€ 3eMAM O0ecIiedmBaeT MePBYI0 AMHMUIO OOOPOHSI
OT 3TOTO MOIJHOTO M3AYICHWMSI, M3BECTHO, YTO ITO MATHUTHOE IIOAC OCAA-
GeBaso ¢ Aoctatoaro 6oabion ckopoctsio (“Marcar” — Magsat down,
1980). I'lpn GoABIION HAIPSIKEHHOCTM MATHUTHOTO ITOASI B IIPOIIAOM B
aTmocdepy AOASKHO OBIAO IIOIIAAATH MEHBIIe KOCMMYECKMUX YacTHUI] U
ITPOAYUMPOBATECA MeHbiIe atomos C,. OTO MOrAo ObI 3aKAIOYATH —
TP Pa3yMHOM AOIYIEHMH, YTO YMEPIINE B IIPOLIAOM OPIaHMU3MBI COXPa-
maor Toxke camoe coorromrenve C,u C,, 4To 1 B armocdepe TOro
BPEMEHM, — YTO B MOMEHT CMEPTM WUCXOAHOe Koamdectso C, Obrao
menbpre. [Tocae poaspnerinero ymenpinenns koandectsa C,, B pesyabTa-
Te pacrapa mpoba Impu M3MEPEeHMN B HAIlM AHWU OYAeT Ka3aThCsl HAMHO-
IO CTapllle, Y4eM B ACTICTBUTEABHOCTH.

Bropoii anHMet 00OPOHBI OT KOCMMYECKOTO M3AYICHWUS SIBASICTCS
cama atmocdepa. Muorne, B ocobennocti Amasoy (Dillow, 1981), mo-
AO3pEBAIOT, YTO B IIPOIIAOM BOKPYT HAIEW TEIEpeITHe aTMOCPEePHI
IPUCYTCTBOBAaA2 ODOAOUKA M3 BOASHOTO ITapa TOAIJMHOV B HECKOABKO
KMAOMETPOB, 3aKPBIBABIIAsl BCIO 3eMAIO. TaKOM IIpeArroAaraeMblil IJUT,
COBEPILEHHO IIPO3PAYHbI AASL COAHEYHOTO CBETA, HO IIPEAOTBpALAIO-
IJUI YTEUKY M3AYIAEMOTO TEIIAQ, AOAYKEH ObIA CO3AABATDH * TAPHUKOBbIN
adpdext” Ha EPBOOHITHON 3eMAe, YeM OOBSICHSIIOT OGHAPY KEHME OCTAT-
KOB TPOIMYEeCKOM pacTureapHocT B Cnbupn m B AHTapKTHae. DTOT
IUT AOAKEH OBIA COAEPKATH OOABIIIOE KOAMYECTBO BOABL, YTO HE TOABKO
IIPEAOTBPAIAAO BXOA KOCMMUCCKUX AY4elt B aTMOChePy, HO OOAbIIIe yem
B ABOE YBEAMUMBAAO ATMOCPEPHOE AABACHWME Y 3E€MHOW IOBEPXHOCTU
(Dillow, 1981, 146)'°. OrcyreTBre KOCMUIECKOTO M3AYIEHMUS B ATMOC-
depe o3Hauaso 6w1, uTo B TO Bpems C,, HE IPOAYIMPOBAACS BOBce. Mbr
yoKe BUACAM, 0AATOAAPS Pa3HULIE MEKAY CKOPOCTSIMIU ITPOAYLIMPOBAHMS
" pacraaa, uro mpoayumposanue C , HAYaAOCh, HO-BUAMMOMY, IIPUMEP-
HO 20 000 aer Hazap. OpAHAKO, Kak OYACT BUAHO Aasee, ¢ HEKOTOPOM
AAABHETIIEN KOPPEKIMEN B CTOPOHY MOHVKEHMSI M3MEHSIIOIENCS  TI0-
cTosiHHOM paciapa Hadaso mpoayumposanus C, Gyser CBEACHO KO
spemenn nopsiaka 5000 aer Tomy Hazap. Aomyckas, 9To B 3TO Bpems
PaspyLIMACS ITAPOBOM LJUT — BO3MO>KHO, M3-32 OOpa30BaHMS IIBIACBBIX
[JEHTPOB KOHACHCAMWU B PE3YABTATE BYAKAHWUIECKOM ACSTEABHOCTHM, —
MO>KHO IIPEAIIOAOSKUTb, 9TO 110 BCEM 3eMAe IIPOAMACS CaMBblii becriperse-
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ACHTHBIVl AMBEHb, AABIINI HadaAo IpoAyumposanuio C , 1 mpespaige-
HUIO €r0 B YacTh SKM3HEHHOTO LUKAQ. Bpemst 3TOro ImpeArnoAaraemoro
COOBITMSI, €TO PE3YABTAT B BUAE BCEMMPHOTO HABOAHEHWMSI, 4 TAKIKE I1OC-
AGAYIOLJEE TCHeTUICCKOE TIOBPEIKACHME BTOPUIHONM pasnanment (pacmaj
C,, BHYTPU >KMBOVL TKAHU), ITIOXOJKE, IOATBEPSKAAIOTCS CBEACHVSAMU O
Becemmprom ITorome n copepskaamem Kamurm Berrust (Bropreren —
Bjorksten,1963; Anron — Upton, 1957).

OaHmM 13 Hanboaee MHTEPECHBIX PAKTOB, CBUACTEABCTBYIOIUX O
CYIJECTBOBAHMN B IIPOLIAOM ITAPOBOTO ILWTA, SIBASICTCSI IITEPAHOAOH —
TPOMAAHAST ACTAIOIASI PEIITHUAMSI C PA3MAXOM KPBIABEB AO CEMU METPOB,
OCTAHKM KOTOPOV OOHAPYKMAM B OCAAOUHBIX IIOPOAAX MEAOBOTO IIEPU-
oaa. CrregnaamcTsl AOATO CIIOPUAM, ObIAa AM AOCTATOYHOM AASI TIOAETA
MBIIIIEYHAST CMAQ ITOTO CYIJECTBA, M IIPUIIAK K BBIBOAY, YTO OHO AOASKHO
OBIAO KMUTD HA CKAaAdX M MAPUTh B BOCXOASIJUX ITOTOKAX BO3AYXA HAA
mopem B onckax psiosr (Asnarcror — Langston, 1981). Oaraxo Ao-
YCOH coobIgMA O erge Ooaee KPYITHOM ACTAIOIJEM IIPECMBIKAIOIIEeMCS
— ITEpPO3aBpe C Pa3MaxOM KPBIABEB, OLJCHMBABIIEMCSI B IISITHAALATH
metpos (Lawson, 1975)!'. O6bsicHnTb 310 66140 OCOGEHHO TPYAHO, TIO-
CKOABKY €r0 OOHAPY>KMAM B ITAOCKOM HEMOPCKOM mecTHOCTH B Texace.
Cyast 10 pasmepam, y Hero He OBIAO, TIO-BUAMMOMY, HUKAKOM BO3MOSK-
HOCTWM OTOPBAThCsI OT HMOBepXHOCTU 3eman. OAHAKO ecan aTMmocepHoe
AABACHWME — TO €CTh IIAOTHOCTb BO3AYXa — OBIAO B TO BpeMs BABOE
GoAbIIIe, YeM TeIIePh, TO BECh KOMITACKC BBIYMCACHMI MEHSICTCSI T IIPEA-
CTABASIETCSI, YTO B TEX YCAOBMSIX 3TA TMIAHTCKASI PEIITMUAMSI MOTAQ OBITH
aeratowgeit (Bpamyaaa u Yurduap — Bramwell and Whitfield, 1976).

Haxkorel, cymgjecTByeT m BOIIPOC O IOCTOSIHCTBE KOHCTAHTHI SIACP-
HOTO PAaCIiapd PaAMOAKTUBHBIX IAEMEHTOB, KOTOPbIV ObIA TIOAHST B IIpe-
ABIAYLJeTl TAaBe. XOTSI OIyOAMKOBAHHBIEC 3HAYCHWUS IIEPUOAA TIOAYPACIIA-
aa C, rosopsT o ero yseanderun ¢ 5568 aer B 1955 roay a0 5770 B
1980-m, 110 MEKAYHAPOAHOMY COTAAIICHMIO 3TOT (HAKT OOBICHSICTCS
BBEACHMEM ITONPABK HA aHTPOITOTCHHBIE YTACKMCABIN Ia3 Y PAAMALUIO,
Banstiorgue ¢ 1850 roaa, a TakyKe COBEPIIEHCTBOBAHUEM BBIYMUCAUTEAD-
Hon texumkm (Creroaiisep n Corocec — Stuiver and Suess, 1966). Boaee
IIOAHBIN TIOACYET MUCIIYCKAEMBIX 4aCTHUI] CKOPee TOBOPUT O COKPAIIEHMN,
a He O YBeAMYCHMN IIEPUOAA TIOAYPACIIAAA 1, COOTBETCTBEHHO, 00 yBeAU-
YEHMU TIOCTOSIHHOM =~ PACIIaAQ.

B coBpemeHHBIX yIeOHMKAX ITPU3HACTCS, YTO MOMPABOYHbIE KO-
$uyMeHTbI HEOOXOAMMBI, YTOOBI YIUTHIBATH AUCOAAAHC MEKAY ITPOAYLIA-
posanmem u pacriapom C,. TTpusopsres ymudper 25-IIpOLEHTHOTO yMEHb-
LISHMST BO3PacTa AASl HecKoppexkTuposaHHoro ozpacra 10 000 aer, Tor-
Ad KaK K MaTePuaAy, KOTOPbII KasKeTCs CTaplie, ObiAn Obl IPUMEHUMBI
Goaee 3HauMTEABHBIC yMeHbIIeHMs. KyK mpepasaraer emje Ooapmime rmo-
mpaski: 20 mponenTos Aas 1000 aet, 30 mpouenTos paast 4000 aeT m Tak
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Aaaee, 4TO OrpaHNIMAO Obl BO3pacTsl, mosydaemsie meropom “C,,”, 12500
roramu man menbie (Cook, 1966, 8). Ecan B ,A,OHOAHCHI/le K 3TOV
TIOITpaBKe Ha AUCOAAAHC MEKAY mpoayumporanuem n pacmasom C,
BBECTM €IJe OAHY IIOHVOKAIOIJYIO IIOIPAaBKy — Ha YMEHBIIEHWEe II0-
CTOSIHHOW PacIiapd, TO 3TOT PAAMOAKTUBHBIN METOA HAYMHAET AABATH
3HAYEHMS BO3PACTa B IIPEACAAX HECKOABKMX THICAY ACT.

Varitao mopsepr kareropuitnomy anasmnsy 15 000 omybamkosan-
HBIX AAT, HOAYYEHHBIX C IpumeHeHnem metopa C ,, a 3aTem IpUAOSKMA
IOITPABOYHBIE KOIPOUIIMEHTDI, MCIIOAB3YSI IIPU3HAHHYIO 30-IIPOLEHTHYIO
PasHMULY MEKAY CKOPOCTSIMM, M BCE ITU AAHHBIC CBEA K 3aMEYaTeABHO
yeTkoM Touke Hayasa — npumepro 5000 aer tomy nasap (Whitelaw,
1970). Dro omsTh-TakM CAYSKUT TOATBepsKAeHMeM Kunrn Berrmst B or-
HolIeHnM BpemeHnn [1oTorma 1 AOCTATOYHBIM OCHOBAHMEM AASI TOTO, YTO-
OBI ITOCTABUTH ITOA BOIIPOC BCE KPYITHBbIC JUPPHI BO3PACTA, BEIBCACHHbIE
APYIMI PAAMOMETPUIECKUMI METOAAMM, TO €CTh PACIeTHI, KOTOPBIE,
KaK yBePsIA. OCHOBAHBI HA 3APABBIX HAYYHBIX IIPUHIIMUIIAX.

KaxoB 6vi6o0 o paduomenpurecxkom danupobari?

B ommcannsx meToAOB pasMOMETPUIECKOTO AATUPOBAHWS, IIPUBO-
AVMMBIX B ITOIIYASIPHOT AUTEPATYPE W ADKE B y‘{€6HI/1KaX OYCHD PEAKO
YIIOMUHAETCSI CAOBO KaAMOpOBKa~ — BO3MOYKHO, IO TOM IIPUIMHE, YTO
3TO OAHO M3 CaMbIX CAA0BIX MeCT Bcell omepaymnn. B aroboit aaboparo-
PUM HOPMAABHOM IIPOLJEAYPON SIBASIETCSI KAAUOPOBKA METOAA MCCACAO-
BaHW/L 10 M3BECTHBIM CTAHAAPTAM IIEPEA TeM, KaK IIPUCTYIIUTD K aHAAU-
3y Hem3BeCTHOM IpoObr. O4eHb BasKHO, YTOOBI BO3PACT M3BECTHOTO CTAH-
AAPTA, MAM IEPBUIHOTO KAAMOPOBOYHOIO CTAHAAPTA, OBIA OIIPEACACH C
IIOMOIIBIO COBEPIICHHO HE3aBUCUMOTO PMU3UICCKOTO MeTOAA. B 6oab-
IIMHCTBE CAYYACB PAAMOMETPUUECKIUX MCCACAOBAHMIL 3TO, Pa3ymeercs,
coBepiIeHHO HeBo3MoskHO. Anb6u (Libby, 1963) moassoBascs apxeo-
AOTHMYECKM AATUPOBAHHOM APEBECUHOM M3 TPOOHMUIBI papaoHa AASI Iep-
BUYHOTO KaAMOPOBAHMS PAAMOYTAEPOAA, HO BBMAY TOTO, 9TO IOoTpeboBa-
AOCH COTHWM TIPamm IIPOOBI, MTOAAEIKAIEN Pa3pYLICHUIO IIPU aHAAM3E,
3TOT BUA KaAMOPOBaHMSI BeChbma OrpaHmMdeH (CM. TAABY TPUHAALATYIO,
npumedanne 9). B cBsa3m ¢ 3TMM BHMMaHME TIEPEKAIOUMAN HA APEBECH-
Hy octucront cocHsl (Pinus aristata) m ruranTckmx cexsoit (Sequoia
gigantea); 3Tu A€PEBbSI — OAHM M3 CTAPEMIINX JKUBBIX OOBEKTOB. Anb-
6u (Libby, 1963, 279) noaaras, 9To MX MOSKHO TOYHO AATUPOBATH ITy-
TEM ITOACYETA TOAMYHBIX Koael. [TpoBepst Goabryro pabory, nccaeposa-
TEAM JCTAHOBMAM, YTO ITU ACPEBbSI MOTYT HAPAIIMUBATh OOABIIE OAHOTO
KOABLJA B TOA, & 3TO C OYEBUAHOCTHIO BEAO K HEKOTOPBIM HECOOTBETCTBI-
am (TFaok n Diiaxeprep — Glock and Agerter, 1963; Askyneman —
Jueneman, 1972)'2. B arobom caydae — MCITOAB30BATD AU APEBECHHY M3
Ernrrra mam 5ke COCHOBYIO, 3TOT KaAMOPOBOYHBINL MATEPHUAA TOAUTCSI TOABKO
AASL AATMPOBAHMSI BO3PACTOB B IIPEACAAX HEMHOTMM GOABIIIE TPEX THICSY
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AET, CBEPX K€ ITOTO BPEMEHM TIO-TIPESKHEMY OCTAETCSI TIOTPEGHOCTD B
XOPOIIIEM HE3ABUCUMOM METOAE OIIPEACAEHMST BO3PACTA YTAEPOACOAEP-
SKAIJero MaTepuaaa.

B craTpe, onybankosannoit B “DHTpomosopRMKas AsKopHIA 0
Kanaspa”, Au ruimer:

“HeobxopnmocTs B Kaanbposke 3a mpepesamu mocaeannx 7000
AeT obIgenpusHaHHa, XOTs BeposiTHas ommbKa B umdpax 6oaee cTappix
BO3PACTOB IMPAKTUYECKM HE YIUTHIBAETCS. AEMCTBUTEABHO, B TIPOMESKYT-
ke ot 20 000 a0 30 000 AeT MOSKHO AMIIB CTPOUTH AOTAAKU BO BCEM,
9TO KacaeTcst perreHns 3apadn. Ho MOKHO ObITh ¢ IIOAHBIM OCHOBaHM-
€M YBEPEHHBIM B TEHACHIMWU pe3yabrarta: cazuikom morodo” (Lee, 1981,
25; KypeuB B OpUIMHAAE ). DTO MOCTOSHHASL TIPOOAEMA AAST MCCAEAOBA-
TeA€l, 3AHUMAIOIINUXCS PAAMOYTAEPOAOM — ChEPOT, TAE, TIOXOXKE, He
IPEKPAIJAIOTCS. TIOUCKM OCHOBAHMI AASl YBEAMYEHMIA BO3PACTA, XOTSI
gaKkThl yKasbIBarOT 06paTHOE. DTO OYEHb PA3APASKAET HEKOTOPBIX MUC-
caepoBaresent. An (Lee, 1981, 27) moaBopamT mror ckasanaomy LLTy-
KEHPATOM:

PaAMOYTAEPOAHBIN METOA TO-TIPEKHEMY HE CITOCOOEH AaBaTh
TOYHBIE U HAAEKHBIE PE3YABTATBI. VIMEIOT MECTO KPYIIHBIE
PACXOKACHMSI, XPOHOAOTUSI TIOAYIAETCSI #EPOGHOU W ONIHOCH-
1EADHO, A IPUHSTHIE 3HAYEHUST BO3PACTOB B AEMCTBUTEABHOC-
TU TPEACTABASIIOT COBOM 720000panrvre 3sHaderms. “D1o baaro-
CAOBEHHOE Aeao He boaee, yem aaxmmms XIII Bexka, u Bce 3aBn-
CUT AMIIb OT TOTO, HACKOABKO CMEIIHBIE KHWUTM BbI UMTAETE
(IWrykenpar — Stuckenrath, 1977, 188).

AaHHOE BBICKa3bIBAHME CTIEUAAUCTA OIEPIMBAET UCTUHHOE COCTO-
SHUE AeA B 06CYKAQEMON cpepe M 3BYUUT KAK MPOTECT MPOTUB IPETEH-
3Uil y4eOHUKOB Ha ‘AOCTOBEPHOCTb 3HAYEHMI BO3PACTA, TOAYIEHHBIX
PAAMOYTAEPOAHBIM METOAOM .

Pe30HHO CAEAATDH BBIBOA, UTO B AMAIIA30HE AATMPOBAHMS KaAnGpo-
BOYHBIX CTAHAAPTOB, OXBATBIBAIOIIEM, BO3MOSKHO, TIOCAEAHUE TISATH ThI-
CSTY A€T, METOA yTAEpOA-14" ) BEpOSITHO, SIBASIETCSI XOPOIIUM CITIOCO60oM
YKa3aHUsI UCTMHHOTO BO3PACTa, B OCOBEHHOCTM TP UCIIOAB30BAHUM HO-
BO BBICOKOIHEPTETUUECKON TEXHOAOTUM. OAHAKO AASL MATEPUAAOB, BO3-
PACT KOTOPBIX IPEAIIOAAraeTcsi GOACe 3HAYUTEABHBIM, BCE MOAYYAEMBIE
PE3YABTATBI CTAHOBSITCSI TIPEAMETOM TPAKTOBKM, 3aBUCSIIEN OT UCXOA-
HBIX ITPEATTOCBIAOK UCCAEAOBATEAS, M OKOHYATEABHASI OIJEHKA TIEPEXOAUT
13 cdepsl HayKu B cPepy MCEBAOHAYKM.

YTo yKe KacaeTcst APYITUX PAAMOMETPUIECKUX METOAOB, HATIPUMED,
KAAMEBO-APTOHOBOTO, TO HE3ABUCUMBIX CTIOCOBOB MX IMTPOBEPKU HE CyIIje-
CTBYeT; TAKMM OOPa3oM, He MOXKET OBITh IMEPBUYHBIX KAAMOPOBOYHBIX
CTaHAAPTOB. VCIOAB30BaHME OKAMEHEAOCTEN AASL KAAMOPOBKMU PaAUO-
METPUYECKUX METOAOB — He 6OAee, 4eM ITPOAOASKEHME ABUSKEHMUS IO
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3aMKHYTOMY Kpyry. Ar06ass cOraacoBaHHOCTH IIPU IIPUMEHEHUM PA3AUY-
HBIX PAAMOMETPUIECKNUX METOAOB — 3TO BCETO AMIIL COTAACOBAHHOCTD
METOAOB MCCACAOBAHMS, OCHOBAHHBIX Ha SABACHUM PAAMOAKTHUBHOIO Pac-
IaAad, HO, KaK MbI BUAEAM, BCE OHU PA3ACASIOT OAHU U TE JKE AOIyIJe-
H. [loaTomy B OCHOBE IMpM3HAHWMS dKCTPEMAABHBIX 3HAYEHMI BO3PAC-
Ta, TOAYYAEMBIX IIPU ITPUMEHEHUN PAAMOMETPUIECKUX METOAOB, AESKUT
HE MCTUHHAS HAyKa, a CKopee PUAOCOPCKUE PACCYSKACHNUS, IIOAACPIKM -
BAIOIJME TEOAOTMIO AarieAs.

Qarxnivt, mpebyrowue 6o16odob

KpaeyroapHbIll KamMeHb COBPEMEHHOV TEOPWUW 3BOAIOLUM — O0-
IIVMPHBIV TIEPUOA BPEMEHWM, OIPEACASIONINUI BO3PACT 3€MAM; IIPUIEM
CBUAETEABCTBO, IIO KOTOPOMY CYASIT 00 3TOM OOABIIIOM BO3pacTe, obec-
IIEYMBACT HE YTACPOAHBIV, 4 APYTUE PAAMOMETPUIECKUE METOABI AATU-
poBanms. Pernarorjee 3HaYeHME IIPU 3TOM OTBOAUTCS AOIYIJEHWUSIM, Ha
KOTOPBIX 3USKAYTCS 3TU METOABI, 1 MMEHHO ITO3TOMY CTOABKO BPEMEHM
MBI JACAMAM UX OCBELJCHMUIO.

XOTSl M MaAOBEPOSITHO, 4TO KOTAQ-AMOO CTAHET M3BECTEH TOYHBIN
BO3PACT 3eMAM, CYIIECTBYeT MHOYKECTBO COBEPIICHHO HEe3aBMUCUMBIX
IIPUPOAHBIX SIBACHWUM, YKa3bIBAIOIIWUX HA TO, YTO BO3PACT 3€MAM MEHBIIIE
MUAAMOHA A€T, 2 MHOTME M3 HMX TOBOPST, uro oH MeHbire 100 000 aer.
B Arobom caydae 3T IIEPUOABL BPEMEHM CAUIIIKOM KOPOTKU AASL DBOAIO-
gun. Aasee KpaTKo OIMUIIEM HEKOTOPBIE M3 ITUX €CTeCTBEHHBIX SIBAC-
HII, AASI KOTOPBIX ¥ OPTOAOKCAABHOWM HAYKWU HET YAOBACTBOPUTEABHOTO
OOBSICHEHMSI, HO KOTOPbIE MOTYT OBITH ATKO OOBSICHEHBI MOAOAOCTHIO
3eman.

Hcmounux corneurort snepzii

Aroan AOATO yAMBASIAUCH, Kak COAHIJe MOSKET IIOCTOSIHHO W HeW3-
MEHHO M3AYYaTh TPOMAAHOE KOAMYECTBO IHEPIUM, U3 KOTOPOTO 3eMAS
[IOAYYAET MEHBIIIe MUAAMAPAHON YacT. K aTOMY caepyeT A06aBmTH 4TO,
ecan Obr B mpomaom CoaHne ObIAO XOTsI OBI 4yTH TOpsigee MAU SKe
XOAOAHEE, 3KM3Hb Ha 3emae BoobIje Obiaa 661 HeBO3MOKHA. [locTosH-
HOE TeHEPUPOBAHME HEM3MEHHOTO KOAMYECTBA TEIIAA B TCICHMUE MUAA-
OHOB A€T, 32 KOTOPBIE SIKOOBI 9BOAIOLJMOHMPOBAAA SKU3HB, AUOO AOASKHO
MMETh PALMOHAABHOE OOBSICHEHME, AUOO SIBASICTCS eIje OAHMUM U3 YyAeC
IBOAIOIIA.

Hemenyxuit ¢pusuk I'epman dou eapmroasy B 1856 roay mpeaso-
SKUA cBoe obbsicHenme: COAHIIE CSKMMAAOCH TTOA BO3AEMCTBMEM COOCTBEH-
HOW I'PABUTALMOHHOVN CUABI, 1 ITO CKATHE ODECIIeUMBAAO ITOCTOSIHHBIN
mcrournk sueprun (Helmholtz, 1856, 506)'. Dro nmossoasao mpea-
HIOAOSKMUTB, YTO MAKCMMAABHBIV BO3MOSKHBIN BozpacT COAHIIA COCTABASI-
er npumepHo 10 MMAAMOHOB AeT, 94TO OBIAO BIIOAHE IIPUEMAEMO AO
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[epman ¢ou Teapmroasy (1821—1894).
B ouenp AOXOAUMBOIL HEOOABIIION CTATHE
(1856) aroT Hemeuxmit Pu3MK TOKA3aA,
YTO IIOCTOSIHHOE T€HEPUPOBAHME IHEP-
run CoaHIJeEM Aerde Bcero OOBSICHUTH €ro
CKATUEM TI0A BO3AECTBUEM COOCTBEH-
HOTO rpasutaguoHHoro noast. (Bubano-
reka ‘“‘Merponoanren”, Topounro.)

TOSIBACHMST AAPBUHOBCKOTO | [DOUCXOKAEHMUST BUAOB , HO ITO BPEMSI
OKAa3aA0Ch YPE3BBIYAHO KOPOTKMUM B CPABHEHMI CO BpEMEHEM, HeO0bXOo-
AMMBIM AapBuHY 1 ero mocaeaoBaressim. Teopuro cskmmaromgerocst Coa-
HIJa TMXO ITOXOPOHWMAM, APYTOro >ke obbsicHeHns He 6b120. B 1903 roay
cotH AapBuHa, ASKOpASK AapBuH, BBICKA3aA ITPEAITOAOSKEHME, ITO MUCTOY-
HIUKOM COAHEYHOTO TeIAd MOXKEeT OBITh PAAMOAKTUBHOCTD, HAIIPUMED,
IIPOAYLMUPYEMAST PAAUEM, U 33 KAKYIO-HUOYAD HEACAIO 3Ty MACIO ITOA-
ACPIKAAU APYTHE UCCACAOBATEAN, IIPUHSIBIINE €€ Kak OObsicHeHMe boaee
CTApOrO BO3PAcTa, TPEeOOBABIIETOCS AAS AAPBUHMUCTCKON 3BOAIOLUM.
1920-e roABI O3HAMEHOBAAMCH KPYIIHBIMM OTKPBITUSIMI B 00AACTH SIACP-
HBIX CUA, U €D APTYp DAAMHITOH IIPEAIIOAOIKHMA, YTO COAHEIHOE TEIIAO
reHepupyercst repmosiaepabimn peakynsmn (Eddington, 1926). Dro
B3SITOE C IIOTOAKA YUCTO YMO3PUTEABHOE OOBSICHEHME ObITyeT o cel
AeHb. [Tprdem yTBepsKAAETCSI, 9TO TEPMOSIACPHASI SHEPIMS ITUTACT He
ToabKO Haie CoaHILe, HO M KaKAYIO 3Be3Ay BceaeHHON, xoTs1 ata Teo-
Ppust GoAbIIIE TIOAACPIKMBACTCST BEPOi, HESKeAU paKTamm.

[Ipoyecc cunTE3a SIAEP, TTOAOOHBIN ITPOMUCXOASIIIEMY B BOAOPOAHOM
6ombe, reHepupyeT cybaTOMHBIE YACTUIIBI, MUMEHYEMbIE HeUTPUHO. Bric-
Ka3bIBAAOCH TIPEATIOAOSKEHME, UTO 3eMASI AOAKHA Obiaa “xymarbest”
B 3TUX YacTnLax, ucryckaemsix n3HyTpn Coanma. OAHAKO mocae TIa-
TEABHO HIPOAYMAHHBIX SKCIIEPUMEHTOB, ITPOBEACHHBIX Bakoarom (Baheall,
1969), okazaaoch, 9TO KOAMIECTBO ACTEKTUPOBAHHBIX HEUTPUHO COCTAB-
AsIeT “MeHbIIIe OAHOM nﬂg"oﬁ AOATL TIPEAIIOAATABIIIETOCS M MOSKET OBITH
npupasHeHo Kk Hyato  (Moxu — Yockey, 1977; Bakoaa u Asiisuc —
Bahcall and Davis, 1976)'. D10 mocTaBuAO TEOPETUKOB TIEPEA AMAEM-
MOTL: ABOE CCAEAOBATEAEN 3ASIBUAM, UTO B IIOCAEAHMUE TOABI CUTYaUMsI
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Cskatne CoaHya mo aaHHbBIM [puuBumuckoin obcepsaropun. (Cxema m3 >KypHasa
“Ousukc Tyaan1”; asrop.)

PAa3BMUBAAACH OT TIPOCTO TPYAHO MTOHUMAEMOM AO YMOTIOMPAIUTEABHOMN
(Tpumba u Paiinz — Trimble and Reines, 1973). I1pobaema coaneu-
HOTO HEMTPMHO HE OIPaHMYMBACTCS HAIIIEN IIAAHETHOW CUCTEMOM, 4 UMEET
KOCMOAOTMYECKOe 3Ha4YeHMe. EcAM COAHEUHYIO SHEPIMIO TeHEPUPYIOT He
TEPMOSIAEPHBIE PEAKLMUM 1 €CAU OTOPOCUTD CIKATHE, IIOCKOABKY 3Ta Bep-
CHSI TIPEATIOAATACT TIEPUOA AUILb B HECKOABKO MUAAMOHOB AET, TOTAQ 3TO
— Cepbe3HbIN BBI30B Beeil acTpoHommyeckoit asoarognn (Carron —
Sutton, 1980).

Bo3mosKkHO, M3-3a TPYAHOCTEM C OTCYTCTBYIOIIUM HEUTPUHO B IIOC-
ACAHVE TOABI BO30OHOBMACS MHTEpec K Teopun cxarnst Coanua. M cHo-
Ba VUEHbIE PA3ACAMAMCH HA ABA Aarepsl — Ha TeX, KTO IpuHMMaeT Qpax-
ThI, U T€X, KTO UX OTBepraer. AcTpodpmank DAAM 1 maTematuk BypHassH
IPOAHAAU3UPOBAAM COAHEUHBIE HAOAIOACHMSI, IIPOBOAMBIIIAECS] PETYASIP-
HO ¢ 1836 mo 1953 rop B punBuuckoit obcepBaTopmu, M BBIABUAM
CTATUCTUYECKM 3HAIMMOe yMmeHbuIeHne anamerpa CoaHa, IIpeBocxo-
AVMBIIIEE BEPOSITHBIE IIOIPELTHOCTI HAOAFOACHMIL 1 IIPEAB3SITOCTh HAOGAIO-
aareseit (Eddy and Boornazian, 1979). Dror ke addexr ormernan
Apyrne nccaepoBarean (Burrmann — Wittmann, 1980)". Ckopocts
cxkatmst cocTaasiaa npumepHo 0,1 mpoueHTa 3a croaeTie, 4To MpU3HA-
AM HEOSKMAQHHO 0OABLIMM — GOAbIIIE IIpeArToAarasierocst [eAbMroab-
gem. BospaskeHWsI IpOTUB TMX PE3yABTATOB IIPHUIIAM C ABYX CTOPOH.
[TapKMHCOH BBIABUHYA KayKYIIUIACS YOEAUTEABHBIM AOBOA, YTBEPKAASL,
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9TO CPEAM PSIAQ HADAIOAATEAET MMEAO MECTO IIPEAB3SITOE OTHOLICHME, U,
SKOHTAMPYSI CTATUCTUKOM, CTPEMMACSI AOKA3ATh CAYIAMHYIO BAPUALUIO, 4
ue ckatne (Parkinson, 1980)'¢. C apyroit croponst, CtadgeHcoH mpu-
HSIA 3T AQHHBIE KAaK AOCTOBEPHBIC M YMEHbIICHMUE KaK PeaAbHOE, HO
3asIBUA, YTO SIBAEHUE OHO IMKAMYIECKOE, TO €CTh HAOAIOAAAACH SIKOOBI
AVAIITh 9aCTh TIPOUCXOASIIETO UKAA CoKaTust m pacumperns (Stephenson,
1982)V. Xorst HET HM MAAETALIETO IOATBEPSKACHMUSI AN JKe OOBSICHEHMS
3TO IMIIOTE3BI, MOYKET MOKA3AThCSI, UTO €€ [JeAb — OOeCIIeUnTh IPeA-
CTaBAEHME O BPEMEHM, OTKPBHITOM B TIporaoe” . LlenTpaspHoi mpobae-
MOVl COBPEMEHHBIX TEOPWMIA, IIBITAOIIMUXCST OOBSICHUTD MCTOYHMUK COAHEY-
HOVI SHEPIMM T €r0 ITOCTOSIHHBIV XapaKkTep, SIBASIETCSI AOIYIJEeHNUE, CO-
raacHO KOTopomy Bospact CoaHIa COCTAaBASIET MMAAMAPABL AeT. Ecan
OTOPOCUTD 3Ty IPETEHIIMO3HYIO ITOCBIAKY, MOYKHO IIPEAOCTABUTDH (ak-
Tam BO3MOSKHOCTb TOBOPUTb 32 c€0sl, M B TO BPEMSI, KAK IIPOAOASKAIOTCSI
CIIOPBI TIO TIOBOAY HabAroAeHMI cskatnst COAHIIA, 9T HAOAIOACHMSI BIIOAHE
MOryT BiMcarbest B cyeHapmit COTBOPEHMSI M ACTKO OOBSICHUTD ITPOMAC-
XOSKACHME COAHEYHOM SHEPIUN.

Bpawyaroweecs Coanye — Opawyaromaica 3emia

Koraa B8 1610 roay I'aamaent nampasua cson teaeckor Ha CoaHie,
TO OTKPBIA HA €TO CBETSIJENCS] MOBEPXHOCTHU TemHble IaTHa. [1o mx
ABVMSKEHMIO OH IOHs1A, yTO COAHIJe BpaIjaeTcst BOKPYT COOCTBEHHOM OCH,
AeAast ToAHbIM obopor 3a 27 cyrox. Co Bpemenn 'aamaest pesyaprars
MHOTMX HAOAIOACHMSI TIOKA3aAW, YTO IISITHA B OOAee BBICOKMX ILIMPOTAX
BPAIJAIOTCS MEAACHHEE, HEeSKEeAN IIATHA Ha sKBaTope. | Jockoapky CoaH-
Je MPEACTaBASIeT CODOM ras, a He TBEPAOE BEIJeCTBO, STU Pa3AUUIMSI B
CKOPOCTSIX BPAIJeHMsI BO3MOSKHBI, XOTsI, MOYKET ObITh, 1 HEOXKMAAHHBL.
OHIM TOPOAMAY MHOTOYMCACHHBIE YMO3PUTEABHBIC 3aKAIOUCHMSI O BHYT-
pernoctn CoaHIa, KOTOpas, Pa3yMeeTcs, HEAOCTYIIHA AASL HEIIOCPEA-
CTBEHHOTO HabAroAeHMsI. HekoTopsle yueHbIe yTBEPIKAAAM, YTO BHYTPU
CoaHLJa HAXOAMUTCSI OBICTPO Bpalgaroleecsl SIAPO, MPEAITOAOSKUTEABHO
COBepIIIaIoIjee OAMH 00OPOT B CYTKM, HO 3TO BBI3BAAO CITOPHI, IIOCKOABKY
Goaee yOAMTEABHO 3BYyYaAO OBl YTBEPIKACHUE O TOM, UTO SIAPO Bparjaer-
CS MEAACHHEE, HesKear obosouxa. Taxk am 3t0, HMKTO He 3Haer. Ho
BBI3BIBAIOI NI HEYAOOCTBA PaKT CYIJECTBOBAHMS PA3AMIHBIX CKOPOCTEN
BpAIJeHMsI OCTACTCSI HeCOMHEHHBIM. [OBapA OTMETMUA, YTO COAHEUYHBIN
BeTep, cocmﬂngvm M3 COAHEUHBIX YACTHL, HETPEPBIBHO YCTPEMASIOTHX-
Cs1 OT BPAIJAIONIENCS] TOBEPXHOCTI B KOCMOC, * BBI3BIBAET COIIPOTUBAE-
HUE AOCTATOYHO CUABHOE AASI TOTO, YTOOBI OCTAHOBUTDH BPAIJEHMUE KOH-
BEKTUBHOM 30HBI BCETO 32 OAMH mmasnoH aer (Howard, 1975, 112). B
AOIIOAHEHME K 3TOMY, TPEHUE MEXKAY CAOSIMM TOPSYMX Ta30oB BHYTPU
CoaHIIa IPOSIBASIET TEHACHIMIO K YMEHBIIICHUIO PA3AUINUIL MEKAY CKO-
POCTSIMM MX BpAIJeHMs M MOSKET ellje CMABHEN COKpaljaTh obljee Bpe-
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Ms1 BpareHust. [oBapA MpPU3HAET, 4TO “MUAAMOH AE€T — 3TO KOPOTKOE
BPEMsL... M MBI 3HAE€M, YTO BpaljeHue MMOBEPXHOCTHBIX caoes CoaHIa ¢
TaKOM OBICTPOTOM 3aMEAASITBCS HE MOKeT. VHage... BCero Aminb He-
CKOABKO COT MMUAAMOHOB AeT Hazah CoaHIle AOASKHO ObIAO ObI BpaljaTh-
CsI C TAKOV CKOPOCTHIO, YTO PA3ACTEAOCH OBl B Pa3HbIE CTOPOHBI KYCKAMM
BHYIIUTEABHOM MAaCChl TTOA BO3AEWUCTBUEM IJEHTPOOESKHOM CHMABL
(Howard, 1975, 112). LlenTtpaspas nmpobaema 34ech — AOIYIIEHUE,
YTO PEYb MAET O MUAAMOHAX AET, KOTOPOE, B CBOIO OYEPEAD, IIPUBOAUT K
APYTOMY AOIYIJEHMIO: YTO Bpaijerne nosepxHocTn COAHIIA HE 3aMeA-
astercst ‘¢ Takoi Geicrporoit”. Ecam 6b1 He Tpebosanms Guosormm wm
T€OAOTMI B OTHOLICHMM HEOOXOAUMBIX AASI IBOAIOLIMY MUAAUAPAOB AET,
ACTPOHOMMUYECKIME HAYKM ObIAM OB CBOOOAHBI ABUTATHCS BIIEPEA B 00Aa-
CTM PEaAbHOTO HAYYHOTO MCCACAOBAHMS Kocmoca. B cayuae ¢ BpaigeHn-
em Coanya, Hampumep, roasle GpaxThl 6€3 BCSIKOro obpamjeHms K
qyAy TOKa3aau 6bl, yro Bo3pacT CoAHIJA, HECOMHEHHO, MEHBIIE MMUA-
AMOHA A€T.

Pasymeercst, 3emAst TAK>Ke BpAIJaeTCst BOKPYT CBOE OCH, ACAASI OAMH
06OPOT KaskKAble CYTKM, M C BBEACHMEM aATOMHBIX 4acOB B HayaAe
1960-x roaOB 0Ka3aA0CH BO3MOSKHBIM M3MEPUTH ITPOAOAKUTEABHOCTD
CYTOK C TOYHOCTBIO, GAM3KOM K MUAAMAPAHOV AOAE CEKYHABL AAst 3TOTO
TEAECKOIl HAIJCAMAU Ha OAHY 13 HEIOABMSKHBIX 3BE3A W 3aMEPSIAU UH-
TEpPBaA BPEMEHM IIPU BO3BPAIJEHUI ITOM JKE 3BE3ABI B TOUKY IIepecede-
HUsI Buaupa Teaeckona. CTaro OYeBUAHO, YTO BpPAIJeHMUE FEMAM 3aMEA-
ASIETCSI, U TTOCAE HAKOIAECHMUSI MAAOU CYTOYHOM PA3HUIJbI GBIAO BHIYMCAL-
HO, YTO CKOPOCTH 3TOr0 3amepsernst cocrasaser 0,005 ceKyHABI B TOA
(Tyaitre u O6pn — Thwaites and Awbrey, 1982)18. Kasaaocs 6b1, 3ame-
YaTeAbHO CTAOMABHASI CUCTEMA, HO, TEM HE MEHEee, 3TO 3aMEAACHME BPa-
[JEHNS] B BAKYYME KOCMOCA BBI3BIBAETCSI TAABHBIM OOPAa30M IPaBUTALIN-
OHHBIM BO3AEMCTBMEM AYHBI HA OKEAHBI U MOCACAVIOIIUM PaCCesTHUEM
3TOVL BHEPIMU 3a CYET IIPUAMBHOTO TPEHMSI.

CoraacHO MEKAYHAPOAHOMY COTAalIeHnio, HaunHas ¢ 1972 ropa,
BO Beem mupe 31 aexabps KasKAOTO ropa aobaBasiercst opHa “A0baBod-
Has cexyHpa (Oumep — Fisher, 1973). Dra cexynpa srarouaer 0,005
CEKYHABI AASI KOMITCHCALIMIM 3AMEAACHMSI, OCTAABHAS JK€ 9ACTh ITOM Ce-
KYHABI COCTaBASIET GAKTOP PETYAUPOBAHMUS  CKOPOCTU  AAST TOYHOV CHUH-
XPOHM3AUNU ATOMHBIX 4acOB ¢ BparjeHnem 3eman. Camo mo cebe 3to
HE YKa3blBAeT HAa MOAOAOCTb 3E€MAM, M IIPU COBPEMEHHOW CKOPOCTU
3amepreHms 4,6 MMAAMAPAA AT HA3ap  CYTKU AOAYKHBI OBIAM MMETDH
CKPOMHYIO TTpoAOAKMTEABHOCTD B 14 waco” (Thwaites and Awbrey,
1982, 19). Ecan npuanBHOe TpeHME 3aMEAASICT BPAIJeHUE 3€MAM, TO
APYTHE IIPOLJECChl ACUCTBYIOT B 0bpaTHOM HanpasaeHUn (Uasamuop —
Challinor, 1971)". Cymecrsyer, Harpumep, HEOIIPOBEPSKMMOE MUCTO-
PUIECKOE CBUAETEABCTBO, OCHOBAHHOE Ha AAHHBIX O 3aTMEHMSIX, KOTOPOE
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AOKA3BIBAET, YTO TaK M OBIAO; TAKOE IIPOCTOE M3MEHEHME, KaK ITaACHUE
YPOBHST MOPsI Ha OAMH METP, YMEHBIIMAO OBl CKOPOCTb 3aMEAACHUSI B
cpaBueHum ¢ ero teneperneit Beananuon (Crapencon — Stephenson,
1982, 183). OpHAKO 5T M3MEHEHMsI CKOPOCTHM BPAIJEHMs 3EMAU HUI-
TOYKHO MAAbl B CPaBHEHUM C AODaBAEHMEM €IlJe OAHOM  AOTIOAHUTEAD-
HOM CEKYHABI , KOTOpas, Kak coobmaer “Dcrponommkas Oamanax”
(1983), pAobGaBasieTcst KasKABIVL TOA B MioAe, HaumHas ¢ 1981 ropa.
Tereps mopaBKa COCTABASIET ABE CEKYHABI B TOA BMECTO OAHOM, M TOAb-
KO BPEMSI TIOKaKET, KaKMEe M3MEHEHMSI TIOHAA00sITCsl B OyAyizem. 3Ha-
YUTEABHOTO TIOABEMA YPOBHEN MOPSI HE OTMEYAAOCh, TAK YTO CKOPOCTb
3emMAn He MOJKeT OBITh IIPUYMHONM AODABACHMS AUIITHEV CEKYHABL OTa
CUTYaLIUSI IOPOSKAAET HACTOMYMBOE COMHEHME: BO3MOSKHO, ATOMHBIE 4aChl
B KOHIJE KOHIJOB HE CTOAb V3K IIOCTOSIHHBL.

Aedanvie zocmu us xocmoca

KaskAbIe HECKOABKO ACATMACTMI HAIlle BHMMAHME ITPUKOBBIBACTCS
K HOYHOMY HeOy, a TOUHee — K O4EPEAHON KOMETE, XOTS OCTABIINECS B
AIOACKOVL TIAMSITH KOMETBI IIPUHOCUAM B HEKOTOPOM POAE Pa3odapoBa-
HVe, He OIIPaBABIBAs YSKACHBIX ITpeAOCTepesKeHni mpopokos KoHia caera.
Tem HEe MeHee K HACTOSIEMY BPeMEHM MMEeTCsI HeMaAo MHPOpMaLMn
00 3TUX PEAKMUX ACASHBIX IIOCETUTEASIX, KOTOPBIX C ACTKOCTBIO OITMCHI-
BaAM KaK ' TIPSI3HbIE CHEYKHbIE KOMbsI , MTOCKOABKY OHM COCTOSIT TAQB-
HBIM OOpa3oM M3 3aMeP3IIeil BOABI M IIBIAW. 1O, 4TO HAM IIPEACTABASICT-
CS1 TOAOBOWM M XBOCTOM KOMETBI, B A€MCTBUTEABHOCTU BCETO AMIIb COA-
HEYHBIV CBET, PACCEMBAEMBIVl TOHKO M3MEABYCHHO IIBIABIO, OCTAIOL]eTi-
Cs1 ITO3aAM KOMETBHI IIPU UCIIAPEeHUN AbAA B BaKyyMe Kocmoca. Mcmape-
HI€ IIPOMUCXOAUT TOABKO TOTAA, KOTAa opbura Komets! ornbaer CoaHie.
Komera, BUAMMAST HEBOOPY>KEHHBIM TAA30M, KAKAVIO CEKYHAY BBIOpACHI-
BAET IIPUMEPHO ACCSTH TOHH IIBIAM B IIPeAeAbl BHyTpeHHel CoAHedHOM
cuctemsl. Hamuoro 60asire xoandecTso samepsieit Boabl. OHa ¢oHTa-
HUPYET M3 ACASHOIO IIapa BO BCEX HAIIPABACHWMAX M Pa3Aaraercs Ha
cocraBHble yacTi. Takum obpasom, moka Kkomera AsvsKkercst Boanam Coa-
HIJ4, YTO MOJKET ITPOAOASKATHCS HECKOABKO MECSILEB, OHA HAXOAUTCS B
COCTOSIHMM OBICTPOTO pacIal, HeIPEPBIBHO OCTABASIS 32 CODOT XBOCT 13
rasoB M ITBIAV AAMHOWM B MMUAAMOHBI KMAOMETPOB. CanTaercs, 4To Kome-
TBI TaK >Ke cTapsl, Kak 1 CoaHeuHas cucrema. VI3BeCTHO IIECTBCOT MAM
OKOAO TOTO KOMET, 13 KOTOPBIX OKOAO COTHW ABVMIKYTCS IO OpbuTam ¢
IIEPUOAAMI MEHBIIIE ABYXCOT A€T. AydIlle BCero, BEPOSTHO, M3BECTHA
komera ['aasest. CKpyIIyAesHbIe 3aIIMCH KATANIEB IIOKA3bIBAIOT, YTO OHA
HOSIBASIAACH ABAALIATH AEBATDH Pa3 C MHTEPBAAAMI BPEMEHM B CEMBACCST
IIECTh W CEMBACCAT CEeMb ACT; IIEPBBIVl XOPOILIO HAOAIOAABIIUIACS ee
mpoaeT oTHOCHUTCS K 239 roay Ao P. X.; mocaepHmMM OB1AO pazoyapoBas-
mee nosiBaeHne B 1986 ropy. CoraacHO OLEHKe, AMAMETP ACASHOTO
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I1apa BHYTPU TOAOBBI KOMETBI COCTABASIET OKOAO BOCBMM KMAOMETPOB.
[Tpn KaskAOM BO3BpAIEHMUM ITOM KOMEThI OTMEYACTCSI OAUH IIPOLJCHT
norepn cocrapasiromgero ee pemectsa (Yunma — Whipple, 1974).

O4eBMAHO, 9TO SKM3HDb KOMETBI AOAYKHA COCTABASITD AMIID HECKOAD-
KO TBICSIY ACT, camoe OOoAbIIIee — AECSTDH THICSIY, HO HUKAK HE MUAAU-
oubl 1 He muasmapAbl aet (Ban ®aanpepn — Van Flandern, 1977).
Ha atom ocroBanmmn Ask. Oopr 13 AeMAEHCKOro YHUBEPCUTETA 3asIBUA,
4TO TAG-TO Tam BO TbMe KOCMOCa, 3a IpeAesammn Harreit CoaHeqHOM
CUCTEMBI, CYIJEeCTBYEeT OrPOMHOE 00AAKO KOMET M 9TO C TAKUM >Ke UH-
TEPBAAOM OAHA M3 HMUX OTPBIBACTCS M BXOAWUT B IIPEACABI COAHEYHOT
cucremsl, 3amensist ucapusiryiocs (Oort, 1950)%. O6menpusnanHo
OTCYTCTBUE XOTh KAKOTO-HUOYAD MEABYATAIIIETO CBUACTEABCTBA, KOTOPOE
HOATBEP3KAAAO 6b1 a1y danrtasmio (Bparian — Brady, 1970, 1064).
OrmaTp-Takn, Kak u B caydae ¢ reopueit Opancuca Kpuka o BHeseMHOM
IIPOMCXOSKACHUM SKU3HM, MBI OOpaIjaemcst K 00AaCTsIM, HEAOCTVUSKIUMBIM
AASI TIPOBEPKH, C LJEABIO COXPAHUTH IIPEACTABACHNUE O AOAIMX IIEPUOAAX
BpeMeHM, HeoOxopAmmoe aast Teopun spoaounn (Hépaanarep —
Noerdlinger, 1977).

Memeopunior, mexmumnior u AyHHAS 1T0IAD

OGBIYHO SICHOV HOYBEO MOYKHO YBUAETH ‘MAAAIOIIYIO 3BE3AY , KO-
TOPAsSI TIOYTHM BCETAA PUKCHUPYETCST KPAEM TAA32 B TEUCHNUE CEKYHABL B BUAE
CBETAOV YEPTOUKM CPEAM 3BE3A M TYT 3Ke mcdesaer. [1pn ABMSKeHMN 1o
cBOeN opbuTe Yepes KOCMOC 3eMHast aTmocdepa BCTpedaeTcst ¢ OOABIIMM
KOAMYECTBOM TBEPABIX YaCTUIL, Pa3MEP KOTOPBIX He boablie OyAaBOYHO
roaoskn. OAHAKO MHOTAA BeTpevarorcst bosee kpymubre. [Ipn Bxoae B
aTMocdepy cO CKOPOCTHIO COPOK KMAOMETPOB B CEKYHAY 3TM YaCTUIIbI
MTHOBEHHO CTOPAIOT — OTCIOAA M CBETAQSI Y€PTOYKA, — W IIPOAYKTHI CTO-
PaHMsI, OKCHUADL, OOPA3YIOT TOHKYIO IIbIAB, B KOHEYHOM CIETE OCCAAIOIYIO
Ha 3emaro (Mayaton — Moulton, 1956, 59; Cunrep — Singer, 1954).
B peAkmx cAydasix KPyITHBIM METEOPUTAM YAAETCSI YIEASTD IIPYU IIPOXO3K-
ACHMM 4epe3 aTMOCPEPY, U TOTAA OHU MAAAIOT Ha 3EMAIO, IIPUBACKASL BHM-
manme razer. [locae YCMACHHOTO M3Y4EHMST METEOPUTBI CTAHOBSITCSI MY-
3eMHBIMM IKCIToHaTaMI. COCTOSIT OHM TAABHBIM 0OPa30M M3 SKeAe3a, CO-
AEPSKAT HEKOTOPOE KOAMYECTBO KOGaAbTa M MPUOGAU3UTEABHO 2,5 TIPO-
[JeHTa HMKeAsl. V13 4eTBepTOv rAaBbl MOSKHO BCIIOMHWUTH, 9TO XOTSI OKa-
MEHEHME SIBASIETCSI PEAKUM COOBITHMEM, YTBEPIKAQIOT, 9TO OOABIIIOE KO-
AMYECTBO OKAMEHEAOCTEN, OOHAPYKMBAEMBIX B OCAAOYHBIX TIOPOAAX, —
PE3YABTAT TPOMAAHBIX IIEPUOAOB TEOAOTMIECKOTO BPeMEHM. XOTs yAap
MEeTeopHTa O 3eMHYIO IIOBEPXHOCTh — OTHOCUTEABHO PEAKOe COOBITHE,
TEeM He MeHee M3-32 OOABIIMX MEPUOAOB BPEMEHM OCAAOUHBIE ITOPOADI
AOASKHBI OBIAM OBI COAEPIKATh OOABIIIOE KOAMUECTBO MeTeopnToB. OaHa-
KO B “AeTommcn’ OCAAOIHBIX TOPOA HUKOTAA HE COOBIIAAOCH O HAXOAKE
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B HUX XOTs 6b1 0AHOTO McTMHHOTO Merteoputa (Xaruaam — Hindley,
1977; Maricon — Mason, 1962, 4; Tapp — Tarr, 1932). 3araaka ycy-
ryOASIeTCSI, KOTAQA KAMEHHbIE METEOPUTBI, COACPSKAIUE KAAUMHBIE COCAM-
HEHMsI, KOTOPBIE AATUPYIOT KAAMEBO-APTOHOBBIM METOAOM, CBUACTEABCTBY-
IOT, 9TO C MOMEHTA 3aTBEPACBAHMSI, TO €CTh C MOMEHTA BXOAA B 3eMHYIO
armocdepy, Mx Bo3pacT cocTanua 4,6 MuAAMAPAA ACT. DTU KAMEHHBIC Me-
TEOPUTHI, & TAK)KE TEKTUTHI, IIPEACTABASIIOIME COOOM HeOOABIIIME CTEK-
AOBUAHBIE ITAPUKIU KOCMMUYECKOTO ITPOUCKOIKACHMSI, OOHAPY>KMBAIOT TOAb-
KO B HEAABHMX OTAOKEHMSX. TEeKTUTBI TAK’KE AATUPOBAAM KAAUEBO-AP-
TOHOBBIM METOAOM ¥, IIOMUMO TOTO, METOAOM CAEAQ TIPOAYKTA ACACHMSL.
[ToaydeHHBIVI BO3PACT B ACCSTH Pa3 GOABIIE OJKMAABIIETOCS TIO IIPU3HA-
Ky X MECTa § CAMOTO BEPXa F€OAOTMUECKON KOAOHHBI, YTO BBI3BAAO MHOTO
cropoB B kyayapax Hayku (Asxmaa — Gill, 1970)%2. D1o He rosopur o
BO3pacTe 3eMAM, HO OTCYTCTBUE METECOPUTOB B F€OAOTMIECKOV KOAOHHE
HEMUHYEMO IIPUBOAUT HAC K CEPhE3HOMY COMHEHMIO B TOM, YTO, KaK yT-
BEPSKAACTCS, AAST POPMUPOBAHMUST AFOOBIX OCAAOUHBIX ITOPOA TPEOYIOTCS
IPOMAAHBIE IIEPUOABL BPEMEHN. B TO ke Bpemst akcTpemasbHble IuPhI
BO3PACTa, IPUCBAEMBIC KAMECHHBIM METCOPUTAM M TEKTUTAM, ACSKAIIUM
B HEAABHMX OTAOYKEHWMSIX, BBI3BIBAIOT COMHEHMSI B OTHOIIIEHUM 1IEHHOCTHU
PAAMOMETPUYECKIUX METOAOB.

BepHemcst, OAHAKO, K MTAAAIOIIUM 3BE3AAM Y METEOPUTHOM IIBIAM.
[Terrepccon m3 mBeackoro OreaHOrpapuIecKOro MHCTUTYTA, 3aHUMA-
SICh MICCACAOBAHMSIMI Ha BEPIIMHAX BBICOKUX TOP, QUABTPOBAA OIIPEAL-
ACHHbIE KOAMYECTBA BO3AYXA M aHAAM3UPOBAA OOHAPY>KMBABIIMECS Jac-
THUYBL. [TOCKOABKY COXPaHMBIIMECSI METEOPUTBI COACPKAT B CPEAHEM
2,5 mpOoLIEeHTa HUKEASI, COAEPKAHME HUKEAS! B IKCTPATUPOBAHHONM TIBIAM
IIPEACTABASIAO TO, YTO IIPOUCXOAMAO OT METEOPUTOB, 4 HE OT 3EMHBIX
MUCTOYHMKOB. JHas o0Orgmit obpem semHom armocdepsr, [lerrepecon BbI-
YUCAMA, YTO €3KETOAHO Ha IIOBEPXHOCTb 3eMan oceAaro 14 mMmaamMoHOB
TOHH METEOPUTHOV IIBIAY; OAHAKO M3-32 HEIIOCTOSIHHOCTI PE3yABTATOB
OH OCTaHOBMACST Ha boaee KOHCEPBATUBHOM Indpe B 5 MUAAMOHOB TOHH
(Pettersson, 1960, 132). Aiisex A3MMOB, M3BECTHBIV MUCATEAD — ITO-
IYASIPU3ATOP HAYKWU, IPUHSIA Ooaee AnbepaspHyIo UMPY: IPU TAKON
CKOPOCTH 32 TOA HAKAIIAMBAETCST CAOVA TIBIAM TOAIJMHOV B CTOMMAAMOH-
HYIO AOAIO MeTpa. DTO, Pa3yMeeTCsl, He CAMIIKOM BIICUATASICT, OAHAKO
OH OTMETMA, YTO B TEYCHME IIOYTH IIITU MUAAMAPAOB AT 3TO MOTAO
AODABUTH, B OTCYTCTBME BO3MYILEHMI, CAOV TOAIUHOM BOCEMHAALIATH
METPOB 110 Beelt ioBepxHoctn 3eman (Asimov, 1959, 35). TTommus, uro
3Ta IIBIAb COCTOUT TAABHBIM OOPA30M M3 OKMCEVL SKeAe3a M HUKEASI, HeAb3ST
HE IPU3HATH OYEBUAHOCTM IIOAHOTO OTCYTCTBUSI TAKOTO CAOSI MAM €rO
CACAOB; TOTAQ, PA3yMEETCsI, BCTYIIACT B CHUAY AOBOA, UTO BETEP M BOAA
VHECAW €rO C MOBEPXHOCTHU CYLIM W TEIePh OH HAXOAUTCSI B OKEaHMIe-
CKMUX OTAOKEHMSIX.
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A3mmOB, TMcaBIINI ITPUOAMBUTEABHO B TO BPEMSI, KOTAA ITAQHUPO-
Baaach mocapgka “Amoasona’ Ha AyHy, oTpaykas 03a6049€HHOCTD MHOTMX
JYEHBIX TEM, 9TO ITOAOOHDIV CAOW IIBIAM MOT HAKOIIUTHCS M Ha TIOBEPX-
Hocti Aynbr, rae Het Betpa n Aoskaert (Foyaa — Gold,1955; Aurraron
— Lyttleton, 1956)?3, 4To mpeAnIOAaras0 MEPCIEKTUBY MEAAEHHOTO TIO-
IPYSKEHMUSI AYHHOTO MOAYASL AIOAAOHA” B AYHHVIO IIBIAb CPa3y >Ke
ocAe MOCaAKM. UTOOBI MCKAIOUUTH TTOAOOHYIO BO3MOSKHOCTD, AYHHBIV
MOAYAD CHaOAMAM 6OABLIMMIM ONIOPHBIMM Aartami. 21 mioast 1969 ropa
600 MMAAMIOHOB YEAOBEK CACAMAM TIO TEACBUACHMIO 32 IIEPBBIMIA IlIara-
MM 9eAOBeYecTBa 10 moBepxHocTi AyHbL YmecTHO mmpuBecti otBer Heriaa
Apmcrponra sxypraancty Cn-bu-Oc¢ Yoarepy Kponxkariy Bo Bpemst ce-
aHca CBA3M, OTIET O KOTOpom omybanxosan Yuadopaom B “Hpio-Mopx
Tarime” (21 mroast 1961, 1) 1 B KOTOPOM 3aTPAIrMBAACS BOIIPOC O TAY-
Oune caost mpian: TIOBEPXHOCTD MOKPHITA TOHKMUM CAOEM IIbIAM. Ero
ACTKO ITOAAETH HOCKOM HOTWM. [1bIAb mpucTaer, moA00HO yTOABHOMY IIO-
POIIIKY, TOHKUM CAOEM K ITOAOIIBE M bokam obysu. Hora morpyskaercs
B 3Ty IIBIAb HA HEOOABIIIYIO AOAIO AIOVAMA, MOKET OBITh, HA OAHY BOCBMYIO
AOAIO Atoiima’”. TToaTBepsKAeHMEM ITOTO Oblra GOABIIASL TPYAHOCTD, C
KOTOPO¥ acTpOHABTHL ApMCTpOHT 1 OAAPUH BCTPETUAMCH IIPY YCTAHOB-
ACHUM AMEPUKAHCKOTO pAara B CKAABHOM IPYHTE, IIPAKTUIECKI CBOOOA-
HOM OT 1bIA. Tem He MeHee PaKkT OTCYTCTBUSI TAYOOKOTO CAOSI TIBIAM He
OBIA YAOCTOEH HWU CAOBOM KOMMEHTAPWMSL.

[TerrepcoH OGHAPYIKMA MUKPOCKOIIMIECKIE METCOPUTHBIE IIIAPH-
KM B TAYOOKMX OKEAHUIECKMX OTAOSKEHMSX ‘BO3PACTA B MUAAMUOHBI ACT
(Pettersson, 1950, 44). DTO AOMYCKAAO AMIIIb ABA AABTEPHATUBHBIX OOBSIC-
HEHMST OTCYTCTBIUSI AYHHOM IIbIaM: A0 IleTrepccon n Apyrue 3aBbicman
B IIOAMMAAMOHA Pa3 OLJEHKY HAKOIIACHMSI IIBIAM, AUOO 4TO-TO PAAUKAAB-
HO OIIMOOYHO B IPEATIOAATAEMBIX A3UMOBBIM IISITI MUAAMAPAAX AET.

I[Tpeskae uem OKOHYMUTD ¢ TeEMOT AYHBI M IPOrpammsl AroasoH”,
HAIIOMHWUM, 9TO OAHMM W3 3KCIIEPUMEHTOB, KOTOPBIE TEAC3PUTEAN Ha-
OAFOAAAM BO BPEeMsI AYHHBIX ITPOTYAOK, ObIAA YCTAHOBKA HEOGOABIIION TPYIIIIBI
3epkaa, obpamgennnix Kk 3emae (Benpep m ap. — Bender et al., 1973)%*.
OHM IIPEAHA3HAYAAUCH AAST OTIPEACACHMST PACCTOSIHUSL MEXKAY 3eMAET 1
AYHOTL ¢ TOYHOCTBIO AO HECKOABKMX CAHTUMETPOB IIPU ITOMOIIU Ad3ePa.
C Tex mOp Takme M3MEPEHMUST IIPOBOASITCS PeryAaspHO. Boapioi Teae-
CKOII, HAXOASIJUIACS Ha 3eMAe, HALJeAUBAIOT Ha 3TM 3€PKaAd W HAIIPaB-
ASTIOT K AyHe Aa3epHBIN MMIIYABC; MHTEPBAA BPEMEHWU MESKAY MOMEH-
TOM TEHEPUPOBAHMS MMITYABCA W €TO BO3BPAIJEHMEM AACT BEAUIUHY
PACCTOSTHMSL. DKCIEPUMEHTBI IIOKA3aAN, YTO PACCTOSIHUE YBEAUIMBACTCS
npuUMepHO Ha yerbipe cantumerpa B 1o (Cradencon — Stephenson,
1982, 173). D10 He TOAPKO 3aMEUaTEABHOE CBUACTEABCTBO COBEPILICH-
CTBA TEXHOAOIMM, HO M TIOATBEP>KACHME TEOPUM, IIPEACKA3BIBABIIICH YAA-
AeHMEe AYHBI B PE3yABTATE BO3ACICTBUS €€ IMPUTSIKEHMUs Ha OKEaHBI C
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IIOCACAVIOIIUM PACCESTHUEM IHEPIUN B BUAE IIPUAUBHOTO TPEHUSI; APY-
IYAM PE3YABTATOM ITOTO SIBASICTCSI 3AMEAACHME BPAIEHMUST SEMAN.
Moxedpdpus B 1929 roay mpusHas BOZMOSKHOCTD BBIYMCACHWS BO3-
pacra cucremsr 3emass — AyHa Ha OCHOBE TEOPETHMYECKOTO PACCMOTPE-
st AuHamurn B3anmoaenctsus (Jeffries, 1929), o B orcyrcTsue pe-
AABPHBIX AQHHBIX OKa33aA0Ch HEOOXOAMMBIM CAEAATh HEKOTOPBIE AOIIyIIje-
. [To mepe HakomaeHMsT MHGOPMALIMM TTOSIBUAACH BO3MOSKHOCTD II0-
Ay4aTh boAee XOPOILIMe OLIEHKM, HO AQSKE AO IIPOBEACHMSI SKCIICPUMEH-
TOB I10 AQ3€PHOMY OITPEACACHMIO PACCTOSIHMUSI OBIAO OYEBUAHO, 4TO ITOT
IIYTh YPEBAT CEPHE3HBIMI TPYAHOCTSIMIU. BOAAYMH OOBSICHSIA 3Ty CUTya-
LJUIO CACAVIOIIMM OOpasom:
ITposeaennsie Askedpppusom [Jeffries, 1929] nepsore mccaepro-
BAHMSI BAMSIHUSI IIPUAMBHOTO TPEHMS AAAU BO3PacT AYHBI OK-
PYTAGHHO B yeThipe muasnapaa aet. OAHAKO B IOCACAHEE Bpe-
ms Manak n Maxkposasss [Munk and MacDonald, 1960] mn-
TEPIIPETUPOBAAM ITU HADAIOACHMST TaK, YTO IIPUAUBHOE TPEHMUE
0Ka32A0Ch OOAee 3HAYUTEABHBIM, HESKEAW ITO IIPEACTABASIAOCH
paHee, 1 AASI TOTO, YTOOBI OTOABMHYTH AyHY OT 3emAn Ha Terre-
pelHee PaccTOsIHUE OT AI0OOV BO3MOKHOM MUHMMAABHOM YAA-
AEHHOCTH, XBaTHMAO 6bI He Ooablite 1,78 mmaamapaa aer. Dror
IIEPUOA BPEMEHNM HACTOABKO MaA B CPABHEHMU C BO3PACTOM JeMm-
AWM, 9TO BBIPASKAAUCH CEPHE3HBIE COMHEHMST B OTHOIIIEHMM GOAD-
IIMHCTBA Bepcnit mponcxoskAennst Ayust (Baldwin, 1965, 40)7.
X3MMOHA, ITPEUMYIECTBO KOTOPOTO 3aKAKOYAAOCHh B TOM, YTO B €0
pacopsIsKeHUn ObIAM Aa3ePHbIE AAHHBIC O PACCTOSIHUM, IIPUILIEA K BbI-
BOAY, 9TO COBPEMEHHAsI CKOPOCTh YAAACHMSI B cucTeMe demass — AyHa
TOBOPUT O HAYaA€ PA3BACACHMS MEHBIIIE OAHOTO MUAAMAPAA ACT HA3aA
(Hammond, 1974). CoBepiieHHO SICHO, 9TO 9TU MPOMEYKYTKU BPEME-
HI CAUIIKOM KOPOTKWM, YTOOBI YAOBACTBOPWUTH IIPETEH3MUM 3BOAIOLIMN.
MeToa, KOTOPBIN, KaK CIUTAA PaHEee, TOATBEPIKAAA DOABIIION BO3PACT, a
erje paHee — u Teopuio Askoparka AapsrHa O IPOUCXOSKACHUM AYHBI
3a CYET PA3ACACHMS, B HACTOSIIJEEe BPEMSI BPSIA AWM MOSKHO HATHU B yueb-
HUKaX. MaaOBepOSITHO BCTPETUTHh B ITUX YIEOHMKAX M OTKPOBEHHOE
npusHanue BoaaymHA, 9TO HayKa HE B COCTOSIHMM OOBSICHUTH ITPOMUC-
xoskAeHMEe AyHbI. BMeCTO 3TOrO IMPOAOASKAIOT PACIIPOCTPAHSITHCS yCTa-
PEBILIME U BCECTOPOHHE AUCKpeAnTHpoBaBive cebs teopun (Baldwin,
1965, 42). OrcyrerBue, cKaskem, TIOAHOM YECTHOCTU — PE3YABTAT CAMO-
IO CBSIIIJEHHOTO M3 BCEX IIPEAPACCYAKOB, TPO3SIIETO0 HEMEAACHHBIM OTAY-
YeHMEM BCSIKOMY, KTO YCOMHUTCSI B €T0 HEITPEPEKAEMOI AOCTOBEPHOCTH,
a MMEHHO: YTO BO3PACT 3EMAM COCTABASIET 4,5 MUAAMAPAA AET.

Ocrabaene MazHuni®ozo nois 3ema
3emas mpeAcTaBasieT cO00M MarHUT. DTOT PaKT U3AABHA UCIIOAB3Y-
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eTCsI IIPW HaBWUragmuu o Kommacy. Pasymeercs, OH mMmeeT CeBepHBIN U
IOKHBIVL ITOAKOCA — COBEPIIEHHO TaKMe K€, KaK HeOOABIIe IOAOCO-
BbI€ MATHMUTBI, UCITOAB3yeMble B IKoAe. OGBIIHO CIUTACTCS, 9TO BHYT-
PEHHOCTD 3EMAM COCTOUT M3 SKEAC3a WA K€ U3 HEKOM CMECH JKeAesa U
HUKEASL. SIAPO MOSKeT OBITh SKEAC3HBIM, HO, B IIPOTUBOIIOAOYKHOCTb I10-
AOCOBOMY MArHMTY, JKE€AE€30 3TO HE SIBASICTCSI MCTOYHMKOM MArHUTHOTO
OAsL. YKe YIIOMMHAAOCH, 9TO C YTAYOACHMEM B 36MAIO HA KASKABIE TPUA-
ath MeTpoB Temireparypa yseanansaercst Ha 1°C. ITpu Taxkoit ckopoc-
TV MOBBIIICHMS TEMIICPATYPhI HA TAYOMHE ABAALJATH IISTH KMAOMETPOB
oHa poakHa mipesbimarh 750°C, 9To COOTBETCTBYET KPACHOMY KAACHMIO,
a TI0 Mepe IPUOAMSKEHMS K LEHTPY 3eMAn OYACT CTAHOBUTBCS BCE BBILIIE
(Tomcon — Thomson, 1865)%. Takum 06pasom, BCETO AMIIb TOHKASI
“suyHas ckopayma’ OTAEASIET BCE SKUBOE Ha 3€MAE OT YYKACHOM YKapbl
BHYTpH ee. [Ipn temmeparype Boire Touku Kiopu, . e. Boiue 750°C,
MATHETU3M JKeAe3a WAM K€ MATHWUTHOM SKEA€3HOW PYABI ITOAHOCTBHIO
ncuesaet.’’” O4eBUAHO, YTO 3€MHOM MATHUT HE MOSKET OBITH MATHUTOM
IIOCTOSIHHOTO THUIIA, KaK ITOAOCOBOVI MATHUT, 4 AOAYKEH OBITh IACKTPO-
MarHuTOM M GYHKLMOHUPOBATH 32 CIET TUIAHTCKUX IACKTPUICCKIUX TO-
KOB, JUPKYAUPYIOLJUX B SIAPE.

MCTOYHUK 3TOTO IAEKTPUIECKOTO TOKA HEM3BECTeH. PaHKOpPH
(Runcorn, 1955) mpeasaraeT TeOpmio reOMarHuTHOTO AMHAMO, TeHepa-
TOPA ACKTPUIECKON SHEPIUH, GYHKYUOHMUPYIOIJETO 3 CIYeT TUITOTETH-
YeCKUX ABVUSKEHMI JKMAKOCTH B 3eMHOM siApe. OAHAKO maremarnde-
CKMI aHAAU3 AQHHBIX ITOKA3BIBAET, YTO TEOPUSI AUHAMO abOCOAIOTHO He
TIOAXOAUT AAst 06bsicHeHmst 3emHoro marHetnsma (Kayanuar — Cowling,
1934). Xopavic Aam6 B 1883 roay mpess0sKmA VHUKAABHOE PELIeHNe
910V 1pobaempr. OH BBICKA3aA IPEATIOAOYKEHME, YTO IACKTPUICCKUI
TOK, JUPKYAUPYIOIIMIL BHYTPU 3€MAM, CBOOOAHO 3aTyXaeT, TO €CTh ero
IIPEKPALeHNE 3AMEAASIAOCH CAMOMHAYLUPYIOIIMMIACS TOKAMU, CO3AABA-
eMbIMM 3aTyxaHunem marauToro noas (Lamb, 1883). Dror adpdexr B
MaAOM MacuITabe MAAIOCTPUPYETCST IIPOAOASKEHMEM 3BYIaHMSI PAAMO-
IIPUEMHMKA B TEUCHME CEKYHABI MAV OKOAO TOTO ITOCA€ €TO BBIKAIOYC-
HIsl. A9MO OCTaBMA OTKPBITBIMI BOIIPOCHI, OTKYAA 3TA IACKTPUYCCKAsT
SHEPIMSI B35AACh BIIEPBBIC M KOTAQ OHA OblAQ BBIKAIOYECHA, HO, ITO MEHb-
IIeit Mepe, CBOOOAHOE 3aTyXaHue, KOTOPOE OH IIPEAITOAOSKMA, B HACTOSI-
1jee BPEMsI BIIOAHE MTOATBEPIKAAETCST COOpaHHbIMK B TeueHme 6oaee 150
ACT PEaABHBIMU MATHUTOMETPUISCKUMU AaHHbIMK. Teopus Aamba He
BCTPETMAQ TIOHUMAHMS CO CTOPOHBI OPTOAOKCAABHOV HAYKM, XOTh 1 He
MeHee TIPABAOIIOAOOHA, YeM TUITOTETHUIECKOe AMHAMO. MOSKHO 1IoAO03pe-
BATB, YTO, XOTSI 1 HECOCTOSITEABHASI, TEOPUSI AMHAMO ITPEAIIOAATAeT IIPO-
A0e “C OTKPBITHIM KOHIJOM, TOTAA Kak Teopust Aamba ykaspiaer Ha
TO, YTO HEIPUEMAEMO AASL MHOTMX YYCHBIX, 4 MMEHHO — Ha OTHOCH-
TEABHO HepaaBHee Hauaro Beero (Askexobe — Jacobs, 1967)%.
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Topaguii Asm6 (1849—1934),
OAMH M3 KPYITHBIX aHTAMMACKUX
VYEHBIX, B BO3PACTE IIATUAECITU C
HeboapmmMm AeT. Ero mccaeposanmsa
reoMarHeTu3ma OMPOBEPIaIOT AAPBU-
HOBCKYIO TUIIOTE3y O AAUTEABHBIX
BPEMEHHBIX MTPOMEKYTKAX U PEAKO
yromuHatorest B Hamm A, (Buban-
oreka “Merponoauren”, Topomnro.)

MaruutHoe mose 3eMAU CAETKA M3MEHSETCS OT OAHOTO MeCTa K
APYTOMY T MOJKET TaK>Ke U3MEHATHC BO BPeMEeHM. YunThiBast 310, Kapa
['aycc opranmsoBas 1o BCEMY MMPY MATHUTHBIC M3MEPUTEABHbBIE CTAH-
gun 1 pazpaboras MeTop cbopa AAHHBIX, KOTOPBIE YAAAOCH MATEMATM-
9eCKM CBECTU K €AMHOM nudpe, MPEACTABASIIONel OOIIYIO HAIIPSISKEeH-
Hocth 3emHoro marumta (Gauss, 1834)2°. Dra BeAMYMHA — MATHUTHBIN
MOMEHT — BIIEPBbIE ObIAA 3aIMCAHA JAUBUTEABHO PaHo, B 1835 ropy. C
3TOTO BPEMEHM M3MEPEHMS IIPOBOAMAUCH KaSKABIEC ILSITh ACT, M OITyOAM-
KOBaHHBIE IJUPPHI IIOKA3BIBAIOT OTHOCUTEABHO OBICTpOE OcaabaeHME —
IIPUMEPHO AO 5 TPOLEHTOB 3a cOTHIO AeT (Maxpaomasp n lamer —
MacDonald and Gunst, 1967, 1)%. QaxTnueckme paHHbBIE TPABUTEAD-
creenHoro oryera CIIA mpuBopsTcs B mpuaoskeHMM A. DTO IOATBEP-
SKAQCT TEOPEeTUIECKYIo pabory Aamba cToAeTHEM AABHOCTU M TYT SKe
CTaBUT BOIIPOC: KOTAA OBIAO BKAIOYEHO IACKTPUUCCKOE TIOAC FEMAM, UAH,
MHBIMM CAOBAMM, KOTAQ HAYaAOCh MarHUTHOE ocaabaeHme?

Bapus (Barnes, 1971) npoanaamsmposas paHHbBIE, OITyOAMKOBAH-
uote ¢ 1835 mo 1965 rop, n caeran BBIBOA, UTO CKOPOCTH OCAAbAEHMS
SIBASIETCST IKCIIOHEHJMAABHO C ITEPUOAOM ToAy3aryxaHms Bcero 1400
A€T. DKCIIOHEHJUAABHOE YMEHbIICHUE HOPMAABHO AASL OOABIIMHCTBA
€CTECTBEHHBIX IIPOLECCOB M COCTOUT M3 IEPBOHAYAABHOTO OBICTPOTO
YMEHBIIICHMsI, KOTOPOE 3aTeM ITOCTEIICHHO CTAHOBUTCS BCE MEAACHHEE.
[Teprop moay3aTyxaHMsI SIBASIETCSI YAOOHBIM CIIOCOOOM BBIPAsKEHMUSI IIPO-
jecca 0cAabAEHMsI, KOTOPBIN TEOPETUIECKNU HMUKOTAA HE MOSKET ObITh
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Ha nepepnem maane Kapa Tayce
(1777—1855), Ha 3apHEM —
Buasreasm Bebep (1804—1891).
Maremarux Tayce n ¢usux Bebep B
mepnoa ¢ 1831 mo 1837 ropsr coBmecTHO
opraamsosasn - Marumernme Paperia”,
OOBEAMHMB B €AMHYIO CETh MATHWUTHBIE
Aaboparopun 1o scemy mupy. Toapko
Ha Teppuropun EBpomsr 6b1a0 ABapLaTh
Tpru Takmx craguu. (Bubanorexa
“Merpomoanten”, ToponTo.)

3aBepiieH. Cample MTOCAEAHME AAHHBIE, IIOAYYCHHBIE C re0PU3UIECKOTO
Pa3BEABIBATEABHOTO CITYTHUKA  Moarcar”, mokaseisaior, 4ro obmas mH-
TEHCUBHOCTh 36MHOTO MATHUTHOTO TIOASI CHUYKAETCSI CO CKOPOCTHIO ABAA-
[JaTh LIECTh HAHOTECAQ B TOA MAM YTO MIEPUOA ITOAY3ATYXAHMUSI COCTABASI-
er Beero 830 aer (Magsat down, 1980)°". Dro o3Hauaer, uTO MarHUTHOE
moae, obecrreynBaroree 3alguTy OT KOCMMYECKOTO M3AYICHMSI, OYCHb
ObIcTpo OcaabeBaeT M B TEUEHME HECKOABKMUX THICSY ACT CTAHET ITOAHO-
crpio HeapderTnsHBIM. Kpome TOro, MarHuTHOE 1oae, a Taks>Ke HeIoc-
PEACTBEHHO CBSI3aHHBIE C HUM IAEKTPUIECKMUE TOKU, AOAYKHBI OBIAU B
IIPOIIAOM OBITH BABOE GOAbIIIE AAsT KasKAOTO rteproaa B 1400 aer (ecan
IIOAB30BATHCSI OLJCHKOV IIEPUOAA TToay3aTyxaHms 1o bapusy). Oanako
CYIJECTBYET BEPXHsISI TPAHNUIA, TIOTOMY YTO LIUPKYAUPYIOIINUE IACKTPU-
YeCKMe TOKWU PACCEMBAIOT TEIIAO, W IIPU YABOEHMM TOKA T€HEPUPYEMOe
terao boaee gem yaBoutcs’:. Beero 8000 — 10 000 aer Hazap Temao,
TeHEPUPOBABIIIEECS] B SIADE B TO BPEMsI, AOASKHO OBIAO OBITH CAMIIIKOM
OOABIIIMM, 4TOOBI HA ITOBEPXHOCTU 3eMAM ObIAa BO3MOSKHA KMU3Hb. Han-
0oAee ITPOCTHIM BHIBOAOM, KOTOPBIN MOYKHO CACAATh HA OCHOBAHMUM ITUX
SKECTKUX AAHHBIX (IpmaoskeHne A), SIBASICTCST 3aKAIOYCHME, 9TO 3aTyXa-
HIE MATHUTHOTO IOASI 3€EMAM TTOAUMHSIETCS KCIIOHEHIIMAABHON 3aBUCH-
MOCTU M 9TO, COTAACHO YIIOMSIHYTOMY 3)PEKTy AJKOYAEBCKOTO HArpeRa,
3aTyxaHWe 3TO BPSIA AWM MOTAO Ha4aThCs paHbire, yem mpumepro 10 000
aet Hazap. DakThl APYIUX €CTECTBEHHBIX ITPOLIECCOB CBUACTEABCTBYIOT,
9TO ITO COBIIAAACT C HAYAAOM JeMan. De3yCcAOBHO, MBI IIPM3HAEM, YTO
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SKCTPAIOASLUS AAHHBIX IIPEACTABASICT COOOM 3aHATHE, YPeBATOE OILINO-
kamn. Ho Aaske ecam Touka Havasa KPMBOW 3aTyXaHWUs OTAMYACTCS] HA
ABA TIOPSIAKA BEAMYMHBI — YTO IIPAKTUIECKIM HEBO3MOSKHO, — MOMEHT
Hayaaa IPOCTO OTOABMUTAETCS HAa MMAAMOH ACT. DTO BPEMS CAMUIIKOM
KOPOTKO AASI GAIOCTUTEACT AAIEACBCKOTO YHUPOPMMU3MA; HEYAUBUTEAD-
HO, 4TO ITPOBEACHHBIN DapH30M aHaAM3 AAHHBIX OBIA TOAHOCTBIO OTBEP-
THYT, KaK 1 boaee paHHee nccaepoBanne Aamba. OpHako daxTsl ocTa-
IOTCSI, M HAIIEACS OCTPOYMHBIN BBIXOA, B IIPUHIIMUIIE TOAOOHBIN MUCITOAb-
30BAaHHOMY AAsT oTpuuanms pakrel cskatmss CoaHIa.

Korpa ropstame pacrmaaBaeHHBIE ITOPOABI (Marma), copeprRargue
OKCVMABI SKEAE3a, OXAAKAAIOTCS AO TeMIIepaTyp HuKe Todkn Kropn, orn
CTAHOBSITCSI HAMATHUYICHBIMI TIOCPEACTBOM 3€MHOTO MATHUTHOTO IIOASI
M, KaK CIUTACTCS, B OCHOBHOM OTOOPasKaIOT MarHUTHYIO MHTEHCUBHOCTD
M IIOASIPHOCTD 3€MAM Ha AAHHBIN MOMEHT. HaliAeHO MHOSKeCTBO ITOpoA,
CEBEPHBIN M IOSKHBIV ITOAIOCHI KOTOPBIX OBIAM ITPOTMBOIIOAOXKHBI OT-
HOCUTEABHO TEIICPEIIHUX 3EMHBIX ITOAIOCOB. YTBEPSKAAIOT, YTO peBep-
CUPOBaHME IIOPOABI — CBUAETEABCTBO TOTO, YTO B IIPOIIAOM MATHUTHOE
IIOA€ BCEVl 3€MAM HEOAHOKPATHO MEHSIAO IOASIPHOCTD. DTa TEOpPUs pe-
BEPCUPOBAHMSI IIOAIOCOB ITPEATIOAATACT KOACOAHMSI MATHUTHOTO 1OAST (TO
€CTb [TOOYEPEAHOE YBEAMYCHIME 1 YMEHBIIICHME €T0 HEOIIPEACACHHOE UICAO
Pa3), a CAEAOBATEABHO, M IIPOIIAOE 'C OTKPBITHIM KOHIOM . AaHHEBIE,
HAKOIAEHHBIE B TeueHme MocAeAHnx 150 aAer, paccmaTpuBaroTes Kak
CaMBIN TIOCACAHMI IMUKA YMEHbIIeHMs. OCTaeTCsI AUIID YAUBASITBCS, T10-
4emMy HayKa B3siAa Ha ce0s Opems opraHmMs3aluy M3MEPUTEABHBIX CTaH-
W7 TI0 BCeWl 3eMAe AWM ITOIIAA Ha PACXOABI, CBSI3AaHHBIE C IIPOrPAMMOii
“Marcar”, ecan AaHHbIE TAACOMHTEHCUBHOCTU Y MATHUTHOW OPUEHTA-
LM, IIOAYYCHHBIC HA OTACABHBIX ITOPOAAX, OBIAM AOCTATOYHO HAACSKHBI-
mn. OTBeT sceH M3 PEAKO BCIOMMHAEMBIX AOIYIJEHWMI, HAIIPUMED,
A>kexobca — 4TO peBepcHpoBaHME TIOASIPHOCTH B IIOPOAAX MOXKET IIPO-
VCXOAUTD B PE3yABTaTe AFOOOrO OAHOTO M3 YeThIPeX M3BECTHBIX PU3MKO-
XMMMYECKUX ITpoyeccoB. TobbI AOKA3aTh, YTO MATHUTHOE IIOAC 3eMAU
BBI3BAAO PEBEPCUPOBAHME B IIOPOAAX, HEOOXOAMUMO IIPOAEMOHCTPUPO-
BATh, YTO PEBEPCUPOBAHME HE MOSKET OBITh OOYCAOBAGHHO OAHMM W3
3TUX PUIUKO-XMMUYECKUX ITPOLEeccoB. AJKeKoOC IIPU3HAeT, YTO ITO
npakTUIecKn Hepaspemmmmast 3apagda (Jacobs, 1963, 106). Cosepiien-
HO SICHO, 9TO 0DAACTb IIAACOMATHETM3MA IIPEACTaBASIeT cobOoV cOOp AaH-
HBIX AAS IIOATACOBKM MX IIOA TEOPUIO; MOSKHO OBI CKa3aTb, YTO Camm
$UBUKO-XMMMUIECKIE ITPOLJECChl, a BOBCE HE MArHUTHOE IIOAE 3EMAM,
00yCAOBMAM IIEPBOE PEBEPCUPOBAHME B ITOPOAAX B mpouraom. Kpome
TOTO, CTAHOBUTCS SICHO, YTO 3TV BEChbMa HESCHBIE CCBIAKW HA PEBEPCUPO-
BAaHME TIOAIOCOB — He 0oAee 4eM CPeACTBO OTPULJaHWS HEeAABHEro Hada-
Aa mepep PaKTOM TBEPAOTO AOKA3ATEABCTBA OCAAOACHWS MAarHUTHOTO
moAs1 3eman. Takum oOpa3om, ITPOM3OIIeA SIBHBII CABUT OT TOYHOM Ha-



MC B YMAX AIOAEM ['naBa 12

yKn K praocodun. Hecmorps Ha TO, YTO TOBOPUTCS O TEOPUIM PeBepCU-
POBaHWMSI IIOAIOCOB, ABTOPBI, 00AZAAOIIE OOABIIIMM IYBCTBOM OTBETCTBEH-
HOCTW, IIPU3HAIOT, YTO HUKTO HE 3HAET UCXOAHOTO MCTOYHMKA 3€MHOTO
SAEKTPUYECTBA, TeM 0oAee HeBO3MOYKHO ITPEAIIOAOKUTD, KAKMM MOT OBITh
MEXaHMU3M YMEHBILIEHUSI TOKOB, PEBEPCUPOBAHMS, 3aTEM HOBOTO YBEAU-

yennst (Kappuran n [a66muns — Carrigan and Gubbins, 1979)%.

Hedocmarowguii paduozernnort zeauii

[Tpn paAMOaKTMBHOM pacIiase B 3eMHOM KOpe ypaHa M TOPUS MC-
IIYCKAIOTCA aAbPa-4aCTUIBI, KOTOPbIE ITPEBPAIJalOTCA B reanii-4, Hanbo-
A€e PaCIIPOCTPAHEHHBIN M30TOI reand. V3 mpmaoskermnsa B BuanO, uTO
IIPY pacIiape KaskAoro aroma ypasa-238 B ceuueny-206 mpoayympyercst
BOceMb aabda-yacTuil. Deian caeAaHbI OLJeHKM OOIero KoAudecTsa ypa-
HAa ¥ TOPWUS HA MOBEPXHOCTM 3eMAM M Ha MX OCHOBAHMWU BBIYMCACHA
cKOpocTh IpoayympoBanns reanst: 3 ? 10? rpamma B ros. B qoomoanenne
K 3TOMY, IIPUMEPHO TaKOe >Ke& KOAMYECTBO I'eAVsI €SKETOAHO TeHepupyeT-
Csl B BepxXHEN aTMmocdepe MOA BOZACHUCTBUEM KOCMMYECKOTO M3AYICHMS.
Ecan 651 reanii-4 BpicBOOOSKAAACS B HAIlly aTMOCdepy ¢ TaKOM CKOPOC-
TBIO B TEUYEHWE YETBIPEX MMUAAUAPAOB ACT, TOTAA ODIjee KOAMYECTBO re-
Ans-4 B HacTosmee Bpems coctaBasiao Obl mpumepHo 10% rpammos.
B A€VICTBUTEAPHOCTM K€ BBISIBACHHOE KOAMYECTBO B THICSIIY Pa3 MEHbIIIE
3TOM UUPPHI, YTO YKA3BIBAET HA BO3PACT 3€MAM B HECKOABKO MMUAAMIOHOB
ser’*. Cpasy HaIIpaIMBaCTCA IIPEATIOAOSKEHME: TIOCKOABKY TeAMVL ITPeA-
cTaBAseT cOOOV ACTKMIA Ta3, OH TEPSACS M3 aTMOChEephbl BO BHEIIHee
mpoctpaHcTBo. OAHAKO 3TO BOBCE HE O0OS3aTEABHO, M IIPEACTABASETCS
OoAee BEpOSTHBIM, 9TO HaIla armocdepa MOAYIaAd TeAUI M3 KOCMOCA.
OxkaszpiBaercsi, aTMOCQEPHBIN T€AMI COCTOMUT M3 CMECH M3OTOIOB re-
AMsI-3 U reAnsi-4 B COOTHOIIEHMM, B ACCSITh Pa3 OOABIIIEM MX COOTHOIIIE-
HUS B 3eMHOM Kope. Ecan OBI Teanit Tepsacsa B KOCMMUYECKOM ITPOCTPaH-
cTBe, 0062 M30TOIA YXOAMAN OBI C OAMHAKOBOV CKOPOCTBIO M 3TO COOTHO-
IIEHMe OCTaBAaAOCh OBl IOCTOSIHHBIM. Pasamyne yKasplBaeT Ha TO, 4TO
COOTHOILICHNUE MEKAY ABYMS M30TOIIAMM T€AMSI, HADAIOAAEMOE B 3€MHBIX
IIOPOAAX, AOAYKHO OBIAO YBEAMUUTHCSI B ACCATH Pa3 AASL IIOAVICHMS MUX
TEIIepelTHero COOTHoIIeHns B armocdepe. Ha ocHoBanMM 3TOTrO pasan-
94U MEKAY ABYMs COOTHOIIEHMsAMM KyK B CBOeM OY4eHb OCTOPOSKHO
cPOPMYAMPOBAHHOM TIMCHME B SKYpHaA — Hoamuep” cAeAas BBIBOA, 4TO
reAmi-3 AOAKEH ObIA AOOABASTHCS K Halel aTtMocdepe, a eCAu TaK, TO
IIPOLJECC ITOT MOT HAyaThCsl HE PaHbIIIe, YEM ACCSTH TBICSY AT HA3aA

(Cook, 1957).

CItaraxmumot AL Carazmuniors
BosBpargascs K 3eMHOV TBEPAM, BCIIOMHWMM, 9TO IIOYTH B KaSKAOM
CTpaHe CYIJEeCTBYIOT M3BECTHSIKOBBIC IEIJEePHI ¢ TAKMMMU UHTPUTYIOLU-
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Korpa mocae TpMALATUTPEXAETHETO II€pPePhIBA OTKPBIAM ITPOXOASIINUIA B TAMHE
AOHAOHCKMVI TOHHEAB, OKa3aA0Ch, YTO TAM BBIPOCAU CTAAAKTUTBI AAMHOWM Ooaee
mectupecstn cartumerpos.  (“Taiimc”, AoHAOH.)

MU Ha3BaHMSIIMU, KaK, Harpumep, mneuepsr Apakona (ocrpos Mariop-
Ka), IPUBAEKAIONINE BHUMAHME TYPUCTOB. BeposTHo, Hanboaee m3pecT-
upimn B Cesepront Amepuxe ssasiorest Kapacbapckme nemgeps! B mrare
Hpro-Mexenko, CIIA (Carepasnp — Sutherland, 1953)%. O6prano
MX MTOCETUTEAU IOAYIAIOT BMECTE C BXOAHBIM OMACTOM IedaTHyIO Opo-
IITIOPY W IYTEBOAMTEAD, M3 KOTOPBIX Y3HAIOT, YTO BEAUKOACIIHBIC, 3aAM-
TBIE IACKTPUYECKUM CBETOM IIeIJepHbIe 00Pa30BaHMsI AOCTUIAM CBOMX
TEIEPELTHNUX PA3MEPOB 32 MUAAMOHBI AeT. CO CBOAOB CBUCAIOT CTAAAK-
TUTBL. [TPOXOAS Yepes3 M3BeCTHSIK, BOAA PACTBOPSIET 4aCTh 3TOTO MMHE-
pasa. Korpa HachIIJeHHAs BOAQ KAIIA€V CBUCAET B TOM MECTE CBOAQ, TAC
MMEETCSI TPEIJMHA, OHA TIOABEPTaeTCsI BOSACTCTBUIO BO3AYXA, BOAA MCIIA-
PSIeTCs, M OCTAeTCSI OTAOSKEHHBIM Ipu 3ToM marepuas. Kak Aoaro ato
IIPOUCXOAUT, KaIlAsl TIO KarAe?! B MOA3EMHBIX MOAOCTSX M TOHHEASIX
OOBIMHO MOYKHO BCTPETUTH CTAAAKTUTHI B MX HAYAABHOM CTAAUN, UMEHY-
emble OTAMBUHAMN. OTAMBUHBI MOTYT BBIPACTATH AO 3HAYUTEABHOM AATA-
HBI BCETO 32 HECKOABKO AET, €CAM OCTAIOTCS B TIOKOE, 11 MOYKHO OOHApy-
SKUTh X AAMHHOM AO IISTH CAHTUMETPOB AAJKE II0A CBOAAMM CTAHIIMIA
metportoanteHoB. Ha ¢ororpadun moxkaszaHsl HeGOABLIME CTAAAKTUTEI
AAMHOVL bOA€e IIeCTUAECSTH CAHTUMETPOB B AOHAOHCKOM TOHHEAE, KO-
Topbiit 6bia mpeBpamen B 6omboybeskumge B 1941—1945 ropax u ¢
TeX IOP He MCIOAB30BaACsl. OHM BBIPOCAM AO 3TOTO pasmepa BCEro 3a
TpuALATh TP ToAa. He tpebyercst 60apiioro BooOpaskeHms1, YToObI IIpea-
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CTaBUTh cebe mx Pasmepshl 11O NCTECICHMUM BPEMEHN, B ThICIIY Pa3 IIPEBbI-
IITaroero 3ToT CPOK. I'larp ThICIY A€T — BOT KpacHas 1JeHa BO3pacTy
MU3BECTHAIKOBBIX IICIJEP, B TO BPEMSI KAK CITPABOYHUKNM ITPEAAATAIOT HAM
IIOBEPUTH B TO, 9YTO OHM B ThICAYY pa3 CTApIIEC.

Aabrernue G negmanvix cxbaxurnax

[Tpn Oypenmun Ha HedTh M ra3 OypPOBOM MHCTPYMEHT IIPOXOAUT
gepes TBEPAYIO IIOPOAY Ha TAYOMHY COTEH METPOB, M OYPOBMKM ITPUBBIK-
AW K TIOBBIIIICHUIO AQBACHMSI C TAYOMHOM CO CKOPOCTHIO IIPUMEPHO ITOA-
dyura (oxoso 230 r) ma xBappatabiii aroiim (1 Aronm = 2,5 cm) ¢
KakABIM GyTom (30,5 ecm) raybumsr, Tak yto Ha raybune 10 000 pyros
AaBaenne coctasaser 5000 GyHTOB Ha KBaAPATHBINA AIOUM. Aast paboThI
B YCAOBMSIX TAKUX AABACHWUI TPEOyeTCsl O4eHb MaCCHMBHOE 0OOPYAOBaHWME,
HO ITOPOVI BCTPEYAIOTCSI 30HBI, B KOTOPBIX AABACHME OOABILIE Yem yABau-
BAETCsI, 3ATPYAHSS OIlepaunio OypeHms! M AeAasl ee omacHow. B rakmx
caydastx OypoBasi KOAOHKA ITPOXOAMUT M3 30HBI BBICOKOTO AABACHWMS B
COCEAHIOIO 30HY CBEPXBBICOKOTO AABACHWS, M CIIEIMAAVCTHI IO CTPYK-
TYPHOVL T€OAOIMU YJAMBASIFOTCSI CYIJECTBOBAHMIO TAKMUX OOABIIMX IIepe-
IIAAOB AABAEHMS ‘B TEYEHME MHOTMUX MUAAMOHOB AeT  (AmKm m Ap. —
Dickey et al., 1968)36. MoskHo 6b140 GBI TOCTABUTH BOIIPOC IIUPE: KAK
MOTYT HepTh MAM Ta3 OCTABATHCS ITOA TAKUM OOABIIMM AABACHWMEM He
PACCESIBIIMMMUCS M HE BHIAABACHHBIMU HA TIOBEPXHOCTH? Kak yrke 6b140
CKa3aHO, B IIEPBYIO OYEPEAb AOASKHBI OBITH ITIOCTABACHBI IIOA COMHEHUE
MWMAAMOHBI A€T, SIKOOBI VIIIeAle Ha nx obpaszoBanme. CoobIryasock, 9To
BO3pacT HedTM W Tasa, olpeAeAsBIImiics 1o metoay C,,”, cocrasasier
BCETO HECKOABKO THICSY ACT; TEM He MeHee 3TOT PaKT OOBIYHO OITyCKa-
eTCsl, M He IO KaKUM-AMOO TeXHMIECKMM COOOPasKeHMSIM, a IIPOCTO I10-
TOMY, 9TO OH HE OTBEYAET OXKMAAEMBIM TOpPasA0 OOABLIMM IEpPUOAAM
BpemeHn. Best 06AacTb IIPEeAB3SITOCTEN M AOIIYIJEHUI B HAYKE IIPEACTAB-
asget bosee 4em IIPOCTO aAKAACMUIECKIIL MHTEPEC, TIOCKOABKY ITPEAIIOAa-
raemble BO3PACT M CTAOMABHOCTh MACCHUBOB IIOPOABI HEIIOCPEACTBEHHO
BAMSIIOT Ha TaKue IIPOOAEMBI, KaK, HAIIPUMEP, XpaHEeHUe SIACPHBIX OTXO-
AOB. BBICOKME AaBACHMSI B HEPTSHBIX M TA30BbIX CKBASKMHAX CBUACTECAD-
CTBYIOT O MOAOAOM BO3PAacTe IIOPOA — BO3MOXKHO, O THICSYAX, 4 HE O
MMAAMOHAX A€T.

Aemozpapueckui G3pvild

[Tepes Temn, KTO IPUHUMAET IPABUTEABCTBCHHbIE PEIICHMS, BCe-
TAQ BCTACT AMAGMMA, KOTAQ PEUb 3aXOAUT O AMOTPadpuIeckom B3PhIBE.
C OAHOVI CTOPOHBI, OHMU IIPEAOCTEPETralOT OT YBEAMYEHWMS YUCACHHOCTH
HACEACHMS B APYIMX CTPaHAX, TAK KaK OHO BEACT K YBEAMYCHMIO KOAMYE-
CTBa PTOB, KOTOPBIM HY>KHA IMINA, a C APYIOW CTOPOHBI, CTPEMSTCS
CTMMYAMPOBATH POCT HACGACHMS B CBOEI COOCTBEHHON CTPaHe, IIOCKOAb-
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Ky CETOAHSIITHME MAAACHIBI — 3TO 3aBTPAIIHMUE HAAOTOIIAATEABIIUKIA.
Ha yposue OOH aroT BOmpoc mpespaijaeTcst B 3aIyTaHHYIO IPobaemy
CACAOK IO 3aKYITKAM IIIIEHMIIbI, HAAOTOB Ha CEMBIO, CYOCUAMIA U IIPOTH-
BO3aYaTOYHBIX CPEACTB. HMKTO HE B COCTOSIHMM CKA3aTh TOYHO, CKOABKO
ATOACVL SKMBET Ha 3emAe, 1 AAHHBIC O YMCACHHOCTIM HACEACHMSI, OCOOEHHO
AAST PA3BUBAIOIMXCSI CTPAH, B 3HAYUTEABHOM MEPE SIBASIFOTCSI OLIEHOY-
HBIMI. XOTsI KO3QPUIMEHT BOCITPOU3BOACTBA AASI OAHOV CEMBI B HACTO-
sijee BpemMs OTHOCUTEABHO MaA, ODIjast 9MCACHHOCTD HACCACHMSI B MUPE
ceryac GoAbIIIe, YeM KOTAa-Anb0, 1 mpoposskaeT pactu. [Ipeapiayigee
IIOKOAEHME ITOMHUT, Kak Irpom3BepeHme Yuabsima Borra (Wogt, 1948)
BO30yAMAT BooOpaskeHme Xpto Mypa, HaBOAHMBIIIETO AMEPUKY arapmu-
CTCKOW M BYABIapPHO ASKMBOM AUTEPATYPOVL, MMEBIIEN LJEABIO 00y3AaTh
poct HaceaeHMst. Myp ymep B 1972 oAy, Kax, TO-BUAMMOMY, M ITOAHSI-
tast UM Komraums, Ho OOH mpoaoAsKas0 UIPaTh CBOIO HE3AMETHYIO, HO
IIOCTOSIHHYIO POAB, HAITPABACHHYIO Ha TO, 4TOOBI IIPUBECTM K HYAIO POCT
4UCACHHOCTY HACEACHMS MUpa’.

Aemorpadpr 3apabarpiBaroT Ha SKU3HD, SKOHTAUPYST OUPaMu Imc-
ACHHOCTM HACEACHMSI, TOAYIAEMBIMIM TPV HAIMOHAABHBIX IIEPEIIUCSIX.
[Toap3ysich maTemaTnaeckKumm GOPMYAAMIM, OHIU MOTYT, HAIIPUME], CITPOT-
HO3UPOBATh, KOTAA U TAE IIPUAETCSI CTPOUTH IIKOABI AASI 3aBTPAIITHUX
yaarguxcst. CymgecTByeT 1eAblit psia GOPMYA, AQAFOIIUX ITPUOAMUZUTEABHO
OAHM M T€ >KE€ PE3yABTATHI, HO C PA3HOV CTEICHBIO TOYHOCTH (OAMH
AOBOABHO IIPOCTOM IIPUMEP IIPUBOAUTCST B IIpnaoskeHmnn M). Ocoberno
MHTEPECHO, YTO 3TU POPMYABI MOSKHO MCIIOAB30BATH AASI OLJCHKM UNC-
AEHHOCTM HACEAEHMsI HE TOABKO B IIPOIIAOM, HO M B Oyaymem (cm.
npusoskeane M). Ecan Bospact wesoseuecTsa cocraBaseT 3,5 mMuaam-
OHA A€T, MAW WMHYIO BEAMYUHY, ITOPO’KACHHYIO B HBIHEIIHMUX Aebarax
MeskAy Aukm 1 VOXaHCOHOM, TO MOSKHO ITPEACKA3ATh COBPEMEHHYIO
9UCACHHOCTh HACEACHMSI B MUPE, ITOAB3YSICH GOPMYAOVL 1 TIOAOUPAsT Be-
posiTHble AanHble. Hampumep, mpm ckpomHon ogenke 2,2 pebeHka Ha
CEMBIO, PABHO CKPOMHOM CPEAHEN KU3HU MOKoAeHMs B 20 AeT n mpu
YCAOBUM, 4TO POAUTEA HE AOSKMUBAIOT AO POSKACHMSI BHYKOB, HACEACHME
IIAQHETHI AOASKHO Ob1a0 BhIpacTu A0 10270 yesosex (eamumna ¢ 2070
HyAssMI!), SKUBYIIUX B OAHO M TO K€ BPEeMsI K KOHIY IIEPBOTO MUAAU-
OHA A€T. DTO YMCAO HACTOABKO BEAMKO, YTO BO BCEW Hamen BceaeHHOM
IIOMECTMAACH OBl TOABKO €TO MaAasl AOASI, €CAM IIOCTABUTH BCEX IIACUO
K raeqy!

crroap3oBanme GOPMYA A2€T MAKCUMAABHYIO BO3SMOSKHYIO M3 OTO-
OpaHHBIX IIEPEMEHHBIX BEAMUYMH, U BIIOAHE YOCAUTEABHBI AOBOABI, UTO B
PEeTyAMPOBAHMM YUCACHHOCTM HACEACHMSI BCETAA UIPAAU POAB IIPUPOA-
Hble beAcTBus. Takmnm 00pasom, B AOATOBPEMEHHOM MaciiTabe co3paeT-
CsI BIIEYATACHME CTAOMABHOCTU YMCACHHOCTM HaceAeHmsI. Vcropms mo-
Ka3bIBA€T, HAIIPUMED, 4TO yyMa BpemeH FOctmamana B mepnop ¢ 540 o
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590 rop Hamtert apsr yaecaa 100 MUAAMOHOB >KU3HEN; “‘4epHAsT CMEPTH
B iepnop 1348 —1380 rr. ucrpebuaa 150 MUAAMOHOB YEAOBEK TOABKO B
EBporie; poaske B Takoe HepasHee Bpems, Kak 1918 —1919 roasr, armpe-
Must rpunma yHecaa 25 muaanonos sxkusHeint (Yoasec — Wallace, 1969;
Vaberep — Webster, 1799). Caeayer UMETb B BUAY YETBIPE CAEAVIO-
mux 0b6cTosiTeAbcTBa (MOYKET OBITh, OGHIAO OBl TIOAE3HO BOCIIOAB30BATHCS
KOMITBIOTEPOM MAM KPYITHBIM KaABKYASITOPOM, AaGbI “OomyyTuTs” AMHA-
MWMKY POCTa HACEACHWMS ). BO-IIepBBIX, HAa IIPOTSDKEHMIM BCETO MIEPUOAA
CBOETO CYIJECTBOBAHMS MCTOPUYIECKME M IIMChMEHHBIC CBUACTEABCTBA
[IOKA3BIBAIOT, YTO CEMBM HE OTPAHMUMBAAUCH 2,2 ACTBMU, 4 MHOTHME B
3TOM CMBICAE TIPUOAMKAAUCH K OMOAOTMIECKOMY MakCUMyMmy. [ Tpumep-
HO MOAOBMHA BBIKMBAAA, CAEAOBATEABHO, OCTABAAOCH 4-5 4eAOBEK AAST
BOCITPOM3BOACTBA. BO-BTOPBIX, KapTMHA, M300paskaloas APEeBHEro ye-
AOBEKa, BAAYMBIIIETO KAAKOE CYLJECTBOBAHME B IeIjepax, SIBASICTCS YMO3-
PUTEABHOVL CIIEKYASILIMEN AeBsATHAAaToro Beka. Cample paHHME OCTAT-
KM SKMAMIIA YEAOBEKa, HaIpumep, obHapyskeHnsie B MoxeHa>ko-Aapo B
MHAMM, ObIAM HAVIACHBI B CAMBIX HMSKHMUX CAOSIX W TOBOpPUAU O Ooaee
Pa3BUTOM TOPOACKOM LMBUAM3ALUN B YeTBEPTOM ThICTIeAeTun A0 P. X.,
yem copepskumoe 6oree mMoaoAbix caoes (Aropan — Durant, 1954,
1:395). B-TpeTbux, HE3ABUCUMO OT TOTO, HACKOABKO PEAKO MOTAO IIPO-
UCXOAUTh OKAMEHEHME OCTAHKOB YE€AOBEKA M SKMBOTHBIX, ~ AETOIUCH
OKaMEHEAOCTEN MPOCTO HE TIOATBEPIKAAET TEX MUAAUOHOB M MUAAU-
OHOB CYIJECTB, KOTOPBIE AOASKHBI OBIAM OBI CYIJECTBOBATH B TEUYCHUE
TpebyeMBIX 3BOAIOLMEN OOIIMPHBIX 3MOX. M, B-4eTBepThIX, BHYIIAIOIME
yrKac OuPhl IOTEPh B PE3YABTATE IIPUPOAHBIX OEACTBUI O4€Hb OBICTPO
KOMIICHCHUPYIOTCSI TIOCACAVIOIMMI CKOPOCTSIMIU YBEAMICHNST YMCACHHO-
ctn cpean BeokuBLIMX (Asnrep — Langer, 1964 )%, Tpyano npeacra-
BUTH cebe, KaknMm 00pasoM BOCIIPOU3BOACTBO M OEACTBUSI MOTYT IOAACD-
SKMBATh TAKOE XPYIIKOE PABHOBECHE YMCACHHOCTM HACCACHWMS B TEUCHME
MMAAMOHOB AeT 1 Ooaee. HyaeBoi mpupocT HaceaeHMSI COOTBETCTBYET
cpearemy uncay 2,0 AeTeit Ha CeMBIO, HO Aa>Ke Camoe MaAoe HapylleHue
paBHOBecus1, Hartpumep, B mpeaesax ot 1,09 o 2,02 pebeHka Ha cembo,
BBI3BIBACT TPOMAAHbIC PA3AMIMS ITPU SBOAIOLMOHHBIX Maciurabax Bpe-
menn. Korpa asropsr yuebumkos, nanpumep, Crancduap (Stansfield,
1977, 82), BooO1Je IPU3HAIOT CYIJECTBOBAHME IIPOOACMBI YMCACHHOCTI
HACEAEHMSI, OHM ' PENIAIOT €€, TOBOPS O * CTaOMABHOCTM  HACEACHMSI.
[TpakTnyeckn 10 O3HaYaeT “‘KoAebaHME YNCACHHOCTH HACEAEHUST OKO-
AO YPOBHSI HYAEBOTO pocTa’ . MOSKHO IMPU3HATH, YTO ITO Ta KE YAOBKA,
YTO M WCITOAB30BABIIASICS AAs OoTpuyanms cskatns CoaHya M ocaabae-
HMSIT MATHUTHOTO 110AsT 3eman®”. C APYTOit CTOPOHBI, €CAU IIPUHSITH UACIO
MOAOAOT 3eMAM, TOTAQ COBPEMEHHAST YMCACHHOCTD MUPOBOTO HACCACHWST
IIOYTV TOYHO COOTBETCTBOBAAA OBl UMCACHHOCTM IIOTOMCTBA, KOTOPOTO
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BoccraHoBaeHME YMCACHHOCTM HAaceA€HWMsT EBpOIBI ITOCAE SIMAEMMM YYMBI
1347 roaa moTpeboBasO BCETO OKOAO ABYXCOT AT — OYeHb HE3HAYUTEABHOTO
BPEMEHM COTAACHO 3BoArouMoHHOM 1mKkase. (ITo Asurepy — Langer, 1964;

aBTOP.)

MOSKHO OBIAO OBI OJKMAATB OT YEThIPeX Iap, BBDKUBINMX I10cAe Beemmp-
noro [lorona, onmcannoro B Kuure bortis, Kaknx-HMOYAb TIATH THICSY
ACT Ha3ap, C YUYETOM BCeX HMPUPOAHBIX beacTBmit. [ToppobrOCTH CcM. B
puAosKeHUn M.
* K ok

B 3Tmx AByX raaBax MbI PaCCMOTPEAM BaSKHYIO IIpobAeMy BpemeHu
M KOHKPeTHO — Bo3pacTta 3eman. [IpuBean psa mpumepoB ecTecTBeH-
HBIX IIPOLIECCOB, KOTOPbIE AOCTATOYHO AOKYMEHTHUPOBAHBL M AASI KOTO-
PBIX YV HAYKW HET Pa3yMHOTO OOBSCHEHMS B PAMKAX IIPEACTABACHWUIL O
crapont 3emae. XOTs HEKOTOPBIE M3 3TUX IIPOLECCOB YKA3BIBAIOT HA BO3-
PacT B MMAAMOHBI, 2 APYTME — B TBICSIUU ACT, HU OAMH M3 HMUX TaK U He
Aaer ToyHOro Bospacra. OpHaKo Bcem QakTam B COBOKYIIHOCTM HanbO-
Aee pasymuo orsedaer BozpacT meHee 10 000 aer. CymjecTByer mHOTO
APYIMX €CTeCTBEHHBIX SIBACHWUI, KOTOPBIE CBUAECTEABCTBYIOT O MOAOAOC-
T 3€MAM, TO €CTh O BO3PACTe KAaK MUHMMYM B TBICSIYY Pa3 MEHBIIEM
COBPEMEHHON OeHKM B 4,5 mmaamappa aer. B mporusomosokHOCTD
3TOMY, AOKA3aTEABCTBO CTAPOCTU 3EMAM 3USKACTCS MOYTH UCKAIOUUTEAD-
HO Ha AOIYIJEHMSIX, M3HAYAAPHO 33AAO’KEHHBIX B METOABI PAAMOMETPHU-
4ecKoro AatmposaHus. M aaske mpu atom meros “C,,” mopTBepsKkAaeT
MOAOAOW BO3pacT 3eman. Bo3smMOKHO, HMKOTAQ He OYAeT AOKasaHa HU
OAHA M3 3TUX BEPCUI, W IPUHATHE KaKOM-AMOO W3 HMX, HAMAYYIIUM
obpasom orBevaronjeit Bcem (PaKTam, CTAHOBUTCS ACAOM AMYHOTO BBI-
6opa kaskporo. B caeayromjeri raaBe pedsb HOMAET O HEKOTOPBIX MHTEA-
AGKTYaABHBIX VXUIJPEHWUAX, UMEIOIJUX LEABIO Pa3pelnuTh CIOP O
IOHO / cTapoit 3emae, a TakK>Ke O AMYHOCTSIX, DAATOAAPST KOTOPBIM 3TH
VAU TO-ITPEKHEMY SKMUBYT CPEAU Hac.



