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Om aemopa

JTa KHUra O MPEALICTOPUM HAMIEr0 MUPA: OT 3aPOKJAEHHsA
3JeMeHTapHbIX 4YacTHl, B mnexiae bBoawmioro BspriBa u o
3M0XH, KOrjJla MaTepus oco3Haia cebs, korga nossuica Ye-
aoek Pasymusiit. Ilepey uuraresem packpsiBaerca B oBmiux
yepTax Hcropusa wmuposganua. Ilo cyrm, paccmarpusaercs
BOIIPOC, II0OYeMY MHDP BOKPYT Hac TaKOB, KAKUM MBI €r0 3HAEM,

A 3HaeM MBI cO LIKOJbLHOH CKaMbH, 4YTO ;KuUBeM BO Bce-
JIEHHOW, IOHMMAs TOX 3THUM Bechb CYIIECTBYIOLIUHA MaTepH-
aNbpHbI Mup, Ge3arpaHMYHBIA BO BpeMeHHM H IPOCTPAHCTBE,
OeckoHeyHO pasHooOpasHbiil mo gopmam.

3HaeM MBI TakyKke, 4TO M3BecTHas Ham Bcenennas — aro
JUIIb YaCTh MAaTepHAJbHOI0 MHpaA, Ta €ro 4acTb, KOTOpas
JOCTYNIHA aCTPOHOMMYECKHMM MCCJIeJOBAHUAM.

Myl 3HaeM, YTO MaTepus — 3TO BCA OKpY)Kalollasg Hac
o0beKTHBHAA pealbHOCTb, KOTOpasd II03HAETCA HALIUMHU
OUIYIIEHUAMH, CYIIecTBYs He3aBHcHMO OT HUX. Marepnsa ue-
COTBOpUMA M HEYHUYTO}KMMA, BeuHa M GeckoHeuna. Eit mpu-
cyuu caMopasBUTHe, IIpeBpallleHHe OAHMUX COCTOAHUU B
apyrue.

Bceobmue dopmbl GpITHA MaTepnu — ce [ABUIKeHIE B Mpo-
CTPAHCTBE M BpeMEHU U CaMoOe 3TO MOHSITHE «JBIMKEHUE»
BKJIIO4yaloT B cebsa Bce mpespamenuss marepuu. [Ipocrpancrso
XapaKTepHU3yeT COCTAB M IPOTAKEHHOCTb MATEPHUATIBHBIX CH-
creM; Bpemsa — ¢opMa IOCJIeJ0BATEJbHOH CMCHBI SABJIEHUH
M COCTOAHMH MaTepuu — XapaKTepuayeT IJNTEJbHOCTb MX
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6uiTua. IlpocTpancTBo m BpeMa HMelOT OOBEKTHBHBHIA, He3a-
BUCHMBIA OT Hallero co3Hauus, xapaktep. Oun 6eCKOHEUYHHI,
HEOTJeJIMMBI OT MAaTepHU, HePasphHIBHO CBS3aHH C €€ [BH-
JKeHUeM M JPYT C JAPYroM.

Muposgauue Hame odeHb cjokHo. Marepusa Besgecy-
ma — IOyCTOTHl B OPHPOKe HeT: [aKe Me)K3Be3[HOe KOCMH-
YecKoe IPOCTPAHCTBO, KAK MBI YBHAUM, 3aI0JHEHO YACTUIAMHE
MaTepHu.

Ham mosesno ¢ namei anakrtuxkoir — Mueansim ITyrem:
OHA He B3PHIBaeTCs HOJO00HO MHBEIM 3Be3HBIM ACCOLMAINAM.

Ham nosesno ¢ ConnmeM — 9TO CHOKOWHAs, IOYTH He
nyJbcUpyoas 3Be3fa, a Beb eCTh 3Be3/bl-yOuinibl, onacHele
JJIA [IIaHeT.

Hawm nosessno u ¢ Hamel pofHOH miaHeTO#: HA Ha OXHOM
u3 ee cecrep, Bpamamomuxca BoKpyr CosaHia, HeT ycjoBHH
[JIA TOSIBJIEHNA BbICOKOOPTraHMW30BAHHOH KM3HMU.

Bce xuBoe nuro yepegoit HempepriBHBIX M3MeHeHHUit. Boa-
HMKAJU OJHM BUJHI }KUBOTHHEIX, HX cMeHsnu apyrue. W1 Bce
3TO IPOUCXOJMJIO B ONPEAEJEeHHBIX YCIOBRAX 3BOJIONUU 3eM-
HOro mapa. B ompefneseHHBIX YCIOBUAX BO3HHUKJIM M MBI,
aonu. Kakosol ot ycaosnsa? KHak oM maMeHMINCH IO CpaB-
HEeHHIo ¢ npomabiM? B KakoM HampaBieHMHM OHM MeHAIOTCA?

Bnepenu y uenoBedecTBa MUAAHADPALI JET 3KH3HU, Hepex
KOTOPBIMM T€ ThICAYeNeTUs, KOTOpLIe OTHAEJAIOT €ro OT HaIIHX
HelepHBIX NPEefKOB, M3 poga I'OMO CAaNMeHC, BHITAAAAT Kak
auu nepex Bexamn. Ham HyKHO Xopomo 3HATh HCTOPHIO
cBOell TJIAaHETHl, YTOObI yBepeHHee peumlaTh NpobieMbl Cerof-
HsIHEro AHA W yBepeHHee 3arjsAbIBaTh B fieHb 3aBTPAINHUIM.



HACTb |

T'aaga 1. 3ATAJTKH BCEJAEHHOH

BOITPOCBI, BOITIPOCHI, BOITPOCHL...

pouuTaB 3arjaBue «Y WCTOKOB MUPO3XAHHAY,
q10603HaTeNbHEIH YMTaTeNb, HAaBEpPHOE, INpEMie
BCero NOMHTEpPecyercA: a KAaKUM o6pa3oM MOKHO
IIOJY4YNTh CBe[EeHMs 00 3THX CaMBIX MCTOKAaX, KaK
3aragHyTh B IJIYyOGMHBI MHUPO3XAHUA, JETANAMH
Koroporo spagiorca Haue ConHue, Hama 3emis
n gionn Ha Heit? C moMouibl0 KaKHX WHCTPY-
MEHTOB MOKET COBPEMeHHBIH 4YeJ0BeK pasrajblBaTh 3araJkH
Bcenennoii, Koropas cymecTBOBaja 3aH0JIr0 0 IOABIEHHs
Conneunoit cucremb? Bor nmouemy, mpeskjge ueM rooputs 06
OCHOBAX MUPO3JaHUA, HeNecoobpa3Ho CHayajla MO3HAKOMHUTD-
cA ¢ TeM, KaKMMHI CIOOCOGaMM JIIOAM Hay4yMJIHMCh UCCIEROBATH
HpeJbICTOPHIO 3eMJIH.

3emis, Kak M3BeCTHO,— KocMuueckoe Tejo. OHo mopgum-
nsaercs BceM 3akonaM Hocmoca'. Usyuas 3pesgnoe He6o —
3Be3/bl, IUJIAHETHI, MeK3Be3[JHbleé HPOCTPAHCTBA, MBI TeM ca-
MBIM BIUIOTHYIO IOAXOAMM K BOIpPOCaM BO3HMKHOBCHHA M
passutiis CosHeyHO! cHCTeMBbl B 1leioM M Hamed 3eman B
4AcTHOCTH. 3a MOCHeAHNC [IeCATHICTHA AaCTPOHOMHA Kak

! Kocmoc—m JIAHHOM CJaydac TO e, UTO H Bcencnuas.
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HAayKa MOJHAJACh HA KAYeCTBEHHO HOBYIO CTYNeHhL CBOEro
passputus. IlosroMy MBI HauMHaeM Hall pasroBop C «HOBO-
cTeiiy B paboTe acTPOHOMOB.

PEBOJIOIIHA B ACTPOHOMHH

PackpsiBaeM ouepejHOil HOMep raseThl W UNMTaeM OdUepefi-
Hoe, caMoe OOBIYHOe cOoOOmieHHEe, KOTOpPOE BCEro HECKOJBbKO
JecATHIeTHI HAasaJg MOKasajoch On  (aHTACTHYECKUM:
«llentp manbHeil Kocmuueckoir cpsasu. 4 mapra 1986 ropa.
Cerogua B 9 yacos 10 MUHYT 110 MOCKOBCKOMY BpeMeHH, KOrja
coBeTCKasg MesKIaneTHas craHuusa «Bera-1» Haxommiack Ha
paccroanun 171 muanmnona Kunomerpos or 3eman u 14 muin-
JIMOHOB KHWJIOMETPOB OT KomeThl [asjies, Havajuch HepBHIE
HucciaegoBanus 3roro HebGecHoro Ttena. Ilo kKomampmam w3
IlenTpa panbpHell KOCcMMYeCKOH CBA3UM ObIIM BKIIOYEHBI HA-
yuHble mpubOpHI CTAaHIMH, a ee ciefsAmas mniaardopma mpo-
M3BeJia MOMCK KOMEeThl M HaBefeHNe HA Hee TeJeBU3UOHHOH
cucrembl. C noMoOIIpI0 yCTaHOBIEHHbIX HAa miardopme Teje-
BU3NOHHBIX KaMep B Te4YeHHe IOJIyTOPA YacOB BHIIOJHAJIACH
cbeMKa KOMeTHl uepe3 pasauuyHble cBetoduuabrphl. B xope
CceaHca MOJY4YeHO HECKOJIbKO J1eCATKOB M300pa)KeHHH KOMETHI
BBICOKOrO KauyecTBa. BpeMsa NpPOXOKIEHUA TeJeBU3HOHHQIO
CHTHAJa OT KOCMMYECKOro ammapara A0 3eMJd COCTAaBJIAJO
IEeBATH C MOJIOBUHOH MHUHYT...»

W 310 — TonBKO IeEpBble [JaHHbIE, 32 KOTOPHLIMH JOJKHBI
mocienoBath emle 6osee BajKHbIE.

B uem mopasuTenbHas HOBH3HA 3TOT0 COOOIEHHA?

He B TOM, 4T0 aBTOMaTHYeCKas MeKIJIAHETHAS CTAHIMA
6opoanut mpocropsl HocMoca B MUIJIMOHAX KHJIOMETPOB OT
poaHoit muanersi. K aromy mbl yske npussikiau. U ue B TOM,
YTO MPUHUMAaeM HA TeJeIKPAHbI 3eMJd H300parkeHus o6bex-
TOB, PACHOJIO}KEHHBIX B MUJIJIMOHAX KMJIOMETPOB OT HalueH
muaHeTrsl. H aToMy MBI TO)Ke NmpUBHIKJIM. A B TOM, 4TO Ha-
6niomaemM HebGecHOe Tesj0 He C IOBEPXHOCTH 3eMJIH, KaK fie-
Janm 310 ThicAYenetusimu, a u3z Hocmoca — 3a mpepesamu
3eMHOIl aTmocdepbl, OYeHb 3aTpyAHALIIEH Takue Habmione-
Husi. O6pa3Ho roBops, [0 HEJJABHUX IOP Ml CJIOBHO NBITANHCH
pasrasjierb, 4TO [eliaeTcsd HA 3CMHOM NOBEPXHOCTH, CO IHA
MOPCKOTO Yepe3 MHOTOKMJIOMETPOBYIO TOJILY BOABI. A Temeps
BHIOpaJUCh HAa MOBEPXHOCTH MOps U o3mpaemcsa BOkpyr. Ho-
HEYHO, BO3AYX — He Boja. Ho u oH 3HAuNTENIBHO HMCKa)Kaer
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KapruHy, «obenHsaer» ee. OcoGeHHO eclH IOJaraThbCA TOALKO
Ha 3peHMe. A Korja BO3[yX — fajleKO BHH3Y M B HabuogeHue
BKJIIOYEHEI MOIIfHbIE MHCTPYMEHTHl COBPEMEHHON HAYKH, ACHO,
9TO pe3yJbTATHl MOJY4alOTCA COBCEM HHBIE, 4yeM y Habuiio-
JaTesii HA 3€MHOH NOBEPXHOCTH, Aayke CHUAAINIET0 32 CaMBIM
GOJIBIINIM TEJIECKOIOM,

Muorue nanGosee 1eHHble HOBbIE JaHHBIE aCTPOHOMBI I10-
JIy4aI0T HBIHE C IOMOIIbIO IOJHOCTHhIO aBTOMATH3UPOBAHHBIX
HabAIOATEbHBIX CUCTEM, YCTAHOBIEHHBIX HA MCKYCCTBEHHBIX
COYTHHKAX 3eMJH ¥ Ha MEKIUJIAHETHHIX aBTOMATHYECKHX
cranuuax. CucreM, ¢ MOMONIBI0 KOTOPHIX MOYKHO HE TOJNBKO
«ocMaTpuBaThy M «mpocaymuBats» Hocmoc, HO m «6paTh
aHAJU3KI» PpasiMYHBIX KocMudeckux aAsinenuit. CoBceM Kak
NMpH MEQUIIMHCKUX HCCJENOBAHUAX B COBPEMEHHON IOJMKJIM-
HEKe., U 3T0 O3HavYaeT MOAJMMHHYIO PEBOJNIONHUI0 B COBPEMEH-
HO#l acrpoHoMuu. Takoil BBIBOj fesiaeT Ha CTpPAaHULAX KYp-
Hazna «Bompocwr ¢umocodpuny cnenuanucr B obxactu duio-
copckux mpobimem ecrectBosnamma B. B. HKasworunckuii'.

[elicTBUTENbHO, BHIHOC HAYYHO! ammapaTypsl 3a Ipeness
3eMHO#H aTMocdepsl, fa eme paGoTaomieil, M0 TEPMHHOJOTAH
Y4YeHBbIX, BO «BCEBOJIHOBOM M3JyYeHHH» (HaM elle MPEJCTOUT
roBOpuTh 006 3TOM B CBOEM MecTe), MOPOAUJ JABUHY HOBBIX
OTKPHITHH B OKpy)kamooimeM Hamy 3emuio Mupe. B coormer-
CTBMHM ¢ YCHJICHMEM HAY9YHOr0 MHCTPYMEHTAphA acTPOHOMOB
Ha 3eMHOW MOBEPXHOCTH, a TaK)Ke C pa3BUTHEM TEeOpPHH HAa
ocHOBe 00OOLIEHWS M OCMBICJIEHMS Marepuasa HabaoogeHUH
KOJINYECTBO OTKPHITUH C KKIBIM TOJJOM — JayKe MOIKHO CKa-
3aTh, ¢ KaJKIBIM JHEM — BO3PACTAET.

A Hauajach peBOJIOLUS B ACTPOHOMHUM COBCEM HEIABHO.
Jlaske ee HemocpenCcTBEHHAsA OPENLICTOPUSA YKIAAbIBaeTCA Bce-
ro B TpH-4YeThIpe MOCHefHHX AecATHIeTHA. BexaMu uesoBex
Habnmoan 3se3qHoe He60 TOJIBKO ¢ IOMOIIBIO 3DUTENbHBIX MPHU-
6opoB. I BOT B OfMH IHpeKpacHHI [eHb ACTPOHOMMYECKAsd
HayKa o0oraTujach OTKPHITHEM, KOTOpOe 3HAUHMTEeJbHO pac-
HINPUJIO €6 BO3MOKHOCTH.

«BTOPOE OKHO» B KOCMOC

Ecan namy 3emiaio cpaBHHTH ¢ KOCMUYECKHUM Kopabiem,
JeTAIMM CKBO3b Oe3gubl Bcesnennoil, To armocdepa mpen-

'Haswrurckuit B. B. ®unocopckue npodieMsl acTpoOHOMUH.—
«Boopocsl ¢usocodpuu», 1986, Ne 2, c¢. 49—51.
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cTaBaserca «obmIUBKoOM» Kopabus, obeperawomieit ero obura-
Tele OT ONACHBIX [JIA BCEr0 KMBOrO KOCMMYECKHX Jyueid.
M o6onouxka ara oTHIOAb HE TAK NpPO3payHa, KaK MOKeT
IOKa3aThCA Ha IepPBbIA B3TIAL: CpPeJH 3JIEKTPOMArHHUTHBIX
KOCMMYECKMX H3JIydyeHHH ¢ BOJHAMH pasHOH AIAMHLI ocoboe
3HAYeHUe IJiA 3eMJIAH UMEIOT JBa auanasona. [lepsuiit — ontu-
YeCcKU#, TO eCcTh BUAUMBIA CBeT, ¢ AJAMHOU Boaubl or 380
(duonerosniii cer) mo 760 (kpacHblii cBeT) HaHOMETpOB'.
ITO M €CTh TO «OHNTHYECKOE OKHO», Y3KHMH MILJIIOMIHATOP,
yepes KOTOpPOEe 9eIoBeYeCTBO MCIOKOH BeKOB Habaiomaer Bce-
JIEHHYI0. A BTOpOH AManasoH — JJIMHHOBOJIHOBOE WM3JydeHHe,
or 1 cantumerpa no 30 merpoB. (Bosee xoporkue u Goiee
JUIMHHBIE BOJHBI NOTJoInaer atmocdepa.) ITH BOJHBL OTHO-
caTesl K paamoguanaszony. OHH-TO KaK pa3 ¥ NpeJCTAaBJSAIOT
coboii «BTOpoe OKHO» B HKocmoc, aiaA ydeHBIX He MeHee
BajKHOE, 9eM IIepBOe.

PaguoacTponomMus, Kak M MHOrWe [pyrume HayKHu, Haua-
Jlach C OTKPBITUA — HEOKUJAHHOrO M BMECTE C TEM... Ipef-
ckasansoro. Ilocne roro xak B 60-x rogax mpouuioro cro-
aerus k. Maxcsean teopernyecku, I'. Tepy (B xonme 80-x
rOIOB) SKCHEPNMEHTAJbHO [0KA3aJH CYI[eCTBOBAHME Paguo-
BoaH, T. A. 9aucon y:xe B 1890 roagy mpemiommi «cjaymaThby»
Connne B pagmopuanasone. Ilpemmonaranoch, 4To Bce, 4YTO
CBETHTCH, [OOJIKHO TaK)Ke M3Jy4aTh M paauoBosiHel. U B
caMoM fejie, Kak Oblio ompejaesieHo y:xe B XX Bexe, Coanue,
3Be3/bl, MJAHETHl — BCE 3TO €CTeCTBEHHBIE «PaJUOCTAHIIMUY.
Pazymeercsa, pasHoii MOmHOCTM H pa3AMYHOrO [AHMAaNa30Ha
YacToT.

7 maa 1895 roma Ha 3acemanuu (PU3MYECKOro OTHAENEHHA
Pyccroro pusuro-xumuyeckoro obugectsa unskenep A. C. Ilo-
NOB cfenajJi HaydHBIH HOKJIaJy 00 M300peTeHHH UM CHCTEMBI
«cBA3u 6e3 MpoBOJOB» M NPOJEMOHCTpUpOBAX ee pabory (Ha-
TNOMHHUM, 9TO B 4YecTb 3TOro cobeitusas ¢ 1945 roga penn
7 Mas exerogno ormeyaercsa B Coserckom Cowosze kak [lenn
paguo). Crnycra aBa roga uranbssen I'. Mapxonu moaywma
NaTeHT Ha aHAJOrMYHOE M3o0peTeHNe U OPraHM30BaJ KPYIHOE
aKIuoHepHOoe OOIIeCTBO AJiA PAa3BUTUA «pamuoTeserpaduumy.
Pagno Hauano cBoe TpuymdasbHOe ILIecTBHe IO IJaHeTe.

OnHAKO M COPOK JIET COYCTS MOcie NpefioKeHusa IAUcoHa
He0o [1Js 4YejioBeuecTBA OcCTaBajioch 6e3MoaBHBIM. Pamuorex-
HHMKa JleJlajla mepBble LIAru, U B pyKax Y4eHHIX He GLLIO ele

'HauoMeTp — ogna MmuIMapauas merpa.
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IMPHEMHUKOB, CIOCOGHEIX YJIOBUThH Paguou3jydyeHne HeGecHbIX
TeJ.

JIumis B 1931 ropy amepuranckuit umxenep K. Aunckuit
COBEPHIEHHO CJYy4YalHO OOHapy:KuJ paguousnyuenue Mieu-
Horo Hytn na Boame 14,6 M. Heckonbko mer orkpriTue
fluckoro ocraBamocs 6e3 mpumenenus. M Troanko ¢ 1940 roga
papuomeTofiaM u3yueHus BceneHHo#t yueHnle crajnud yHejsTh
ocoboe BHHMaHUe.

Ho Bor B opnu u3 despanbckux gueit 1942 roma pagaps
O6puTaHcKOil 6eperoBoil 060POHEI ORI «OTIAYHIEHBI» KAKMM-TO
O4YeHb MOIIIHLIM CUTHaJIOM. B aHramiickom mirabe 5T0 BEI3BAJIO
HacroAwmylo nmanuky. DaumcrTsl yme NBITAINCH paHee IO
OPUKPHITHEM AHAJOTMYHON «LIYMOBOH 3aBechl» COBEPIIATH
Hajersl Ha Coemmuennoe HopoaescrBo. Opnako anriuiickue
caMoOJIeThl, HOJHATHIE MO TpPeBOre, He OOHAPY)KMIU HPOTUB-
nuka. He6o 6but0 umcToO.

H cuacrbio, Hamesicss OQUH 4elOBEK, WITATCKUNA, aCTPOHOM
H.-C. Xeit, koropsiii He pacrepsijicd M MO3BOHMA B ['puH-
BHYCKYI0 00CepBaTOpHIO, Ije y3HaJ O HeOOBIKHOBEHHOW aK-
tupHocT Connua B 3tu guu. Takum oGpasom, crajo sCHO,
4TO «IIYMOBasg 3aBeca», KOTOPYIO YJOBHJIH pajaphl, eCTb He
4TO WHOe, KaK IOBblIIeHHOoe paguousiaydenue Counna.

Cratpa Xesd 06 3TOM HEOOBIKHOBEHHOM MPOMCIIECTBHMA
cTajla M3BeCTHA acTPOHOMAaM YrKe mocie BOHHH. Bckope BeH-
repCcKUe U aMepUKAHCKHe YYeHble IPOBEJI [epBbie YCIelIHke
panuosokanuu JIyHbl, a MX aHMIMACKUE KOJIJIErH 3aHANHUCh
usyveHueM MmeTeopuToB. OJHAKO BO3MOKHOCTH paJapoB
6ni11 orpaHmyeHHBl. Mosnoas paguoacTpOHOMHS CMOTJA pas-
BUBATHCA TOJBKO HAa COBEPLIEHHO HOBOH TeXHHYECKOi
6a3ze.

B 1945 ropy auraumiickuii actponom B. JloBean nawax
CTPOUTH PATUOTEJIECKON C AUAMETPOM IPHEeMHON aHTeHHBI 76
MeTpOB, CaMblil 0OJbIIOA MO TeM BpeMeHaM, Hajesich C €ro
noMoIbi0 (HaJeaa ompasjanach) OGHAPYKHUTH OYEHb clia-
6ble MCTOYHMKM PALMOMBIYYEHUH U OmpefeNuTb UX MeCTO B
I POCTPAHCTBE.

[ernme JloBenma — 3T0 ruUraHTckas 3epKajJbHasA damia
napa6o/ouHOl aHTeHHBI', OHA cOGMpaeT PAAMONYYH W HA-
mpasjisieT X B (POKYC, T[e YCTAHOBJEHBI YYyBCTBUTEJbHELIE

! BepkanbHaa aHTEHHaAa OCHOBAHA HAa UCIOJb30BAHMM ABJICHUA
OTpaKeHHsl JJEeKTPOMATHUTHOM BOJHBI OT METAJJHYCCKMX I[1OBepXHOCTei
(3epkan). YcranoBieHo, 4To Jyumas ¢opMa [ 3epKajbHOM AaHTCHHBI pa-
auvoTesieckona — mapabGoaou A HaA.
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npuemanku. Yama ommpaerca Ha fiBe GamHHM BHICOTOH 54
merpa Kaxaasa. Hecmorpa Ha Bec, pasubii noutu 800 Tonnam,
aHTeHHA 3Ta NOABM)KHAs, NOBOPOTHASA M MOKET CIEefUTh 3a
HCTOYHUKOM H3JIydyeHUsi 10 Mepe ero JBHIKeHHA Ha
HeGOCKIIOHE.

Jlns cBOEro BpeMeHM 3TOT PafMOTeNecKon OblI ImefeBpoM
uHKeHepHOro Mckyccrsa, OpgHako jys BoaH Kopoue 21 cM oH
He ropuicH.

C Tex mop pajMOAcTpPOHOMHSA IATHYJA AAJNEKO Blepes.

B nacrosimee BpeMs 4Yel0BEYECTBO PAcClojaraeT CaMbIMH
Pa3HLIMHM pagUOTENIeCKONaMH C DAa3HBIMM [HMaMeTpaMH aH-
TeHH, paboTaloIUX B PAasJWYHBIX [UATA30HAX.

Cpenu acTpoHOMOB Bce Goubliie YTBep:KAaeTcsi MHeHHe,
4TO IOBOPOTHHIE MapabosiONfHBIE PANHOTEIECKONEl YiKe IIO-
oL K cBOeMY mpepeiy. B aTtom y6e)kaaeT meqaiabHbIi ONBIT
aMepMKaHLeB: UCTpaTuB okojo 60 TricAY HONJIAPOB HA IPO-
ekTupoBanue u uaroronrienne 180-merpoBoit «pagmouamny,
OHM, BO u30e;KaHHUE HOBBIX, elle OONBIIMX 3aTpPAT U TeXx-
HHYECKMX TPYAHOCTEH, pElININ OT ee COOPY:KEHHsA OTKa-
3aThcA.

N Bce-tTaku upes rUraHTCKOr0 paguoTeSeCKOHnA NpPOHOJ-
JKaeT npuBJeKaTh yueHbIX. UTOOH HpeOfoseTh CBA3aHHBIE C
€ro JdKcIuIyaramued TPYAHOCTH, OBLA BHLIABHHYT IPOEKT He-
OOJBMIKHON 3eMJsHOH uamu. BomiormenmeM 3TOro mpoekra
crano papuocoopy:kenue B Apecubo (Ilyspro-Puko): nuo
ectecTBeHHOro Kparepa pauamerpoM 300 MeTpoB BHICTENMJIU
MeTtajiauyeckoi ceTkoid. B ¢okyce aToro sepkana Ha BBICOTE
135 MeTpoB Ha Tpex CTAJBHBIX MAauTax YKpeILUIeHA TOHI0JA
(Bec ee 525 TOHH). 3@ech pacmojioyKeH Hpubop — obiyda-
TeJb,— KOTOPHIH MPUHNMAeT KOCMUYEeCKHe M3JIYy4YeHHs, OTpa-
JKeHHEIE OT [JHA YaIlu.

Y 3TOro ruraHTCKOro MHCTPYMEHTA eCcTh Kak Oojbiine
OpeuMyIiecTBa, TAK ¥ HeycTpaHuMble HegocTaTku. Orpomuas
mwiomans 3epraia (7,4 ra) mosposser HabMIOHATh OYeHb cJia-
Oble PaJMOMCTOYHMKHU; CBOICTBO OTpa;Kamouiell MOBEPXHOCTH
JAeT BO3MOKHOCTb PaboTaTh HA KOPOTKMX, BILIOTH A0 He-
CKOJIBKMX CAaHTHMETPOB, BOJHAX, I[ie BJIHSHNE KOCMUYECKHMX
mymMoB HeBeianko. OgHaKO «Ioje 3peHUA» PagUOTe]ecKona
OrpaHMYEeHoO, TaK Kak mpubop Henoxsmwxen. Hano sxxath, moka
o0beKT, ABUTrasgch IO Hedy, «OTpasuTcsA» B 3epKajge (XoTA
€cay cMeUaTh 00JayYaresb, TO PAJUOTEIECKON MOYKET KOpPOT-
Koe BpeMms yqep:uBaTh o0beKT B cBoeMm ¢okyce). Ho peso
B TOM, YTO 3a()MKCHPOBATH B ONPEEJEHHOM IIOJIOYKEHUH MHO-
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TOTOHHHIA 00Jy9aTesb, BUCALNUNA HA TPocax, KpailHe TpYHHO.
ITosTomMy BecTH HcciefOBaHHA Ha BOJHAX Kopode 6 cM He
yraercs.

Urobbl M30aBHTBCA OT DTUX IOMeX, 3eMISHbIe HalIA pa-
JNOTEJIECKOLIOB [1eJal0T HeOOJBIINMH M, TaK CKa3aTh, CHEIH-
aau3upoBanHniMi. Hampumep, pgmaMerp YCTaHOBKM TaKoOro
runa B Bropakanckoit acrpodusmueckoit obceppaTopnu AH
Apmsanckoit CCP na rope Aparay — Bcero 5 MeTpoB, HO 3aTO
oHa pabGoraer B MmInMeTpoBoM aAmanasoHe. O6GcepBaropus
pacmojiaraeT TaKKe ABYMA paamouHTepdepoMeTpaMm — clie-
IMAJbHEIMA YCTAHOBKAMM [JA «HOPOCIYHOIMBAHUAY» RUCKPET-
HHIX (MaJBIX) TFaJaKTHYECKUX H [JaKe BHETaJaKTHYeCKHX
PaAHONCTOYHHUKOB,

B paguoacTtpoHoMuueckoit oGcepBaTopuM (H3UIECKOTrO
nuctutryta Axagemnn sayk CCCP mox Cepnyxosom paGotaer
TeJleCKOIl, IpeJHAa3HaUeHHHH [ HCCAeJOBAHMII BHeraJak-
TUYeCKHX O00BEKTOB. 3[ech TaKKe HMMeeTCS MHOIO3JIeMeHT-
HasA pelleTKa MEeTPOBOro AMAaNasoHa [JA MCCIeNOBAHUA MYyJib-
CapoB — OYJbCHPYIOIMX MCTOYHMKOB DPaANOM3IydeHUd, OT-
KpuiTHiX B 1976 ropny.

KpynaeiimuM paguoTesecKOmOM JeKaMeTpPOBOTO AManaso-
Ha ocHameHa o6cepBatopna Wnacratyra paamopusmkum u
3J1eKTPOHMKN AkajgemMun Hayk YKpamae. Ero «cmenmainb-
HOCTb» — CBEDXHOBHIE 3Be3[hl, MeK3Be3[JHAs cpefa, Apyrue
FaJaKTHYeCKHe W BHErallakTHdecKne O00BeKTHI.

Ha nyxigsl mianeTrHo#l pagmoacTpoOHOMHM B paMKax Ha-
meit ConHeyHo#l cHCTEMbl OpPMEHTHPOBAH 25-METPOBHIA pa-
JIMOTENEeCKON AJiS BOJH MUJIMMeTPOBOro ananazosa. OH npu-
HaJJIe)KUT oOcepBaTOpMHM paguodU3MIECKOr0 HHCTUTYTA B
TI'opbkom.

130-MeTpoBBIN PAMOTEIECKON cHemnanbHOi (opmbl A
BOJIH [eLMMEeTPOBOro JHMamnas3oHa ycTtanosieH B IlyixoBckoi
o6cepBaTopuH. 37ech OOBEKTaMU WNCCIEJOBAHUA SBJIAIOTCA
3Be3Hble MUpPH Hameil ['amakTuku.

HmMeloTca u orpoMHbBle YCTAHOBKH: KpPeCTOOOpPasHBIN KH-
JIOMETPOBBIN PAaJMOTENECKONl METPOBOr0 JMaNa3oHa B YIOMH-
nasueiicsa Boime CepnyxoBckoit oGecepsatopun u 600-meTpo-
BB KOJbLeOOpasHBIH pPAJMOTEJIECKON CAaHTUMETPOBOrO [H-
anaszona Cnenumanbuoil acTpogusunueckoit oGecepparopun Aka-
nemun nayk CCCP na Cesepnom Haskase.

Y Bcex CyuiecTBYOLINX pajHOTENECKONoB ¢ mapabosousn-
HBIMH aHTEHHAaMU eCTh OJUH CYINeCTBEHHBIH NOPOK, CBA3AH-
HBIi ¢ OrpaHMYeHHsAMM KX pa3MepoOB — HHM3Kas paspela-
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jomas cnocoGHOCTL': 6AM3KO pacmoniodkeHHLie Ha HeGecHOM
cBofe OOBEKTHI OHM «BHAAT» (TOUHee, «CJBIINATY) He Kar-
OBl OT[EJbHO, a KaK OGmuiA MCTOYHMK pajguoBOJH. B atom
cMbic/Ie OHM 3HAYMTEJHHO YCTYHAlOT CBOMM ONOTHYECKHUM CO-
6parbam. Tak, 300-merpossiii rurant m3 Apecubo He B co-
CTOSHHUH 110 OTHEAbHOCTH «CJBIIIATHY JIBe 3BE€3X0YKHN, KOTOPhIe
OTJIMYHO BHAHBI NMOPO3Hb Ja)Ke 4yepe3 OOBLIYHBIA OMHOKJb, He
roBOps y;Ke O TMTaHTCKHUX HNATHUMETPOBBIX MJHM IIECTHMeTpO-
BHIX ONTHYECKHMX TeJIeCKOmax.

Opnako, CBOASL pagMOTEeJeCKONHl B OIpefeJieHHble CHCTe-
MBI, MOKHO U NOBEICHTH TOYHOCTb HAGJIOHeHMH BO MHOrO pas,
HHaYe roBops, «ycaumaTb» Ha Hebe ropasgo Gosablue, yem
YBHUJIETH B CAMBIH MOIIHBIN ONTHUYECKHUI TEJECKON, MCIOJb3Ys
sipjiedue uurepdepennnu BoaH. CyTh 3TOr0 SABIEHUS CBO-
AMTCA K TOMY, YTO B3aUMOJedcTBYe B IPOCTPAHCTBE ABYX WJIH
HECKOJIbKMX BOJIH NPUBOAMT K INEPUORNMYECKMM YCHJIEHUAM
d ocnabJieHHSIM AMIUIATYALI Pe3yJbTUPYIOmENR BOJHBI. IJTO
SIBJIeHNE XapaKTEePHO [JiA BCAKHMX BOJH, HE3aBUCHMO OT HX
OpUpOAEl — BOJIH HAa BOXHOW IOBEPXHOCTH, 3BYKOBHIX, CBe-
TOBBIX, @ TaKk)Ke pagnoBosH. HTepdepernyus BoaH mossoaunia
co3JaTh YKe YNOMMHABIIMMCA HaMu uHTepdepoMerp, 4TO
SIBUJIOCH 3HAYMTEJBHBIM IIArOM BIepeJ B PasBUTMH paguo-
acTpOHOMMH.

Wnen cosmanusa pagumouuTepdepomMeTpa ObLIM BHICKA3AHBI
eme B 20-x romax coserckumu yuenniMu JI. U. Manpens-
mramom u H. [I. IMananexcu. Ilos;ke atm upeu peranabHO
paspaboranu coTpygHMKHM I['ocynapcTBEeHHOro acTpOHOMHYE-
ckoro mucruryra um. II. K. HlrepuGepra mpu MIY — co-
Berckue paguoactpornomsi Y. C. llknosckni, JI. . Martseenxo,
I'. C. WonoMunkuir u gp.

B nponecce pa3BuTHA pagmoacTPOHOMMH OBIIM CKOHCTPY-
MPOBAHBI PAJNOTENeCKONbl, obnafaiomue OONbIIONA paspeira-
fouieit cnoco6HocThI0. OOGBIYHO TaKKMe PafMOTe]eCKOIEl UMeIoT
KpectoobpasHyio, T-o6pasHyi0 MJM KoOiableBYI0 ¢dopMy, 4TO
JlaeT BO3MOYKHOCTH JIYYIEe ONpee,UTh MECTOMOJIOKEHNE KOC-
MHuYeckoro obnexkra. Pagmoreneckonsl momo6HOro Tuma mme-
jorcss He Toabko B Comerckom Coroze, Ho u B BenmkoGpu-
tanuu, Hunepnannax, Ascrpanun, CIIA n B gpyrux crpanax.

FurauTcknii pagnoreneckon, HanpuMep, noctpoen B Mau-
gectepe. Paccrosinne Meay aHTEHHAMM, CBA3AHHBIMM BJIEKT-

! Paspcmaomana cnoco6GHocTb nHabmopareasnslx npu6o-
POB — MX cnocoGHOCTD JaBaTh pa3fieabibie H306parkeHst ABYX GIH3KUX TOUCK
pabaogacMoro o6bekTa.
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porabenem,— 130 kM. A paspemaromas cHocoOHOCTL Ha BOJ-
He 6 cv — 0,1 yruosoit cexyunsi. Takoro moxkasaTeisi ONTH-
YeCKHe TeJeCKOIBl MOTYT JIOCTHYb TOJBKO 32 IpejeslaMt 3eM-
HOHl aTMocdephl.

B konme 60-x romos Obli mpoBefeH YHHMKAJLHBIA 3KCIe-
PUMEHT — 110 eAMHOM INporpaMMmMe Havaju paboTaTs paguo-
o6cepeatopun CCCP, CHIA, muormx papyrux crpaH Mupa.
Yro6H corsiacoBaTh N0 BpeMeHHM HabGAIOeHUs HA JBYX CTOJb
JaJIeKNX pajuoTesecKonax, ObIO pemieHO OOMEHATHCA TOY-
HeHIHAMH, aTOMHBIMA Yacamu. CHrHAJIBI C TEJECKONOB GhIIN
cyMmMmupoBanbl ¢ noMmombio OBM. Tak 6w peanmsoBan pa-
puonatepdepoMerp ¢ HE3aBHCHMLIM INPHEMOM CHIHAJIOB Ha
aHTeHHaX.

dxcrnepumenTt mnpoumien ycmemso. Ilo cyru, geicTsoBax
pagnouHrepdepoMerp BeJIMYUHONA € 3eMHOM IUADP: «IJIEYH»
€ro OBIIM PACIOJIOYKEeHBI HA PAa3HBIX KOHTHHEHTAX — y HAC B
Cumenze u B Fonpcroyne (CIHA). 9to mossosauno mocTuds
Ha BogHe 1,35 cM poBoiabHO GonbuION paspemalmieldl CcHo-
cobHOCTH — MeHee OHON ThICAYHON yrjosoi cexyHpasl! Cei-
yac HaOMIONEHUsA ¢ TAKUMH «rJ0GajbHBIMUY paguountepde-
poMerpaMu — OOGBIUHOE JelIo.

Ha ouepenn — coznanne KocMuueckoro paguountepdgepo-
MeTpa, KOra OfHA IpMeMHas aHTEeHHa OyleT HAXOTUTHCA HA
3emMiie, a [pyras Ha KocMU4ecKkoM anmapare. TakuM oGpasom,
06asy paauomHTepdepoMerpa MOKHO YBEJINYMBATH HEOTpaHM-
YeHHO — M COOTBETCTBEHHO MOBHINIATH €ro pas3pelamimyio
CIOCOGHOCTb.

HanomuuM, 4T0 mnepBblii KOCMHYECKHH paguoTesIecKON
yKe ycnemso paboran Ha opburanbHoi craHpuu «Camor-6».
B CCCP paspaGoran npoext euie Gojee COBEPLIEHHOTO KOC-
MUYEeCKOr0 pafnoTesecKomna.

BCEBOJIHOBAA ACTPOHOMHA

PagnoactponoMus oxasanack He mociefHeidl CTYyHeHbIO B
Pa3BUTUM acTpOHOMHYecKONl Hayku. U3 mikonbHON (uauku
Mbl 3HAEM, YTO JJIEKTPOMArHUTHBIE M3JIY4YEHUsS, B 3aBUCUMO-
CTHM OT [JIMHBI BOJIHBI, 06JaJal0T CYIIECTBEHHO DPa3JIMYHBIMH
cBoiictBamu. PaxgmoBonubl npencraBiasor co6oil caMmble JJIMH-
HoBOTHOBhIe u3nydenusa. Ho cymecrsylor Bonusl u Goxee
KOpPOTKMe, K HUM OTHOCUTCA HEBMIMMBIH [JIA 4e€J0BEYECKOro
rnaza uH$pakpacHelii guana3oH. Boanbel eme kopoue — M
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HauMHaeTcHd BHUAMMLIA CBET: KpPacHLIH, OpaHKeBLIH, yKeJTHI,
3eneHbll, rony6oi, cmuuii, ¢uoserosuiii. Eme Kopoue — oT-
KphiBaeTCs [MAalas30oH CHOBA HEBHAMMOIO JJA Tjasa yJbTpa-
¢uoseroBoro nanydenus (KaKy-TO YacTh €ro «JIOBST» CBOeH
KOKell saropaiomie Ha COJHBIIIKEe, HO 3HAYATEJNbHYIO 4acTh
3THX BOJIH 3eMHas atrmocdepa He mpomyckaer). 3a yabTpa-
(uoseToM caefyOT AMANA30HbB PEHTTeHOBCKOTO M3JyveHUs
(c HUM MBI cTaJKUBaeMcA IPA MeJUIMHCKAX 00CAeL0BAHMAX)
H, HAKOHEI|, BOJHBl raMMa-u3JIy4eHus.

BupuMble 371eKTPOMAarHWTHBIE H3JIY9eHHSA M3Y4alOTCA C
IOMOMIbI0 ONTHYECKHUX TeJeCKONOB, PagHOBOJHEI — C IIO-
MOIIBIO PAfMOTEJECKONOB. A Kak jxe MHPpPAKpacHBId H yib-
TpaduoyeToBL, PEHTTEeHOBCKUNA M raMMa-AnNanas3oHkI?

C mosiBneHMeM KOCMHYECKMX annapaToB, HA KOTOPHIX I10-
CTaBJIeHbI CHEeIHANbHEIe NPUGOPDI, PErUCTPUPYION{HE 3IEKTPO-
MarHuTHBIE BOJIHBI BCEX JUANa30HOB, ACTPOHOMMUSA CTAHOBUTCA
BCEBOJIHOBOIA.

OKo0J10 NOJIOBMHBI COJMHEYHOTO M3JIyYeHHUS NPHUXOAUTCA HA
uHppakpacuyo obracts. Hackoabko ke pacmmpsiorcs 3Ha-
HHA O HAalleM [HEBHOM CBeTWJ]e, KOT4a MbI IOJydYaeM BO3-
MOKHOCTh HPHOTKPHITh MH(pPAKpacHEI «3aHaBecy!

Uccnegosanua B uMHPpAKpacHOM [AHMANA30HE I03BOJHIH
HNOAYYHTh IeHHeHHmIyl0o HaydHy HHQopMamnuio o6 aTmocde-
pax nuaHer CosnHeuHOH cHcTeMEl, 06 OCOOEHHOCTAX JYHHQH
MOBEPXHOCTH, O HBLIEBBIX TYMAHHOCTAX M APYTHX KOCMHYe-
ckux obbexkrax. VIMeHHO B 3TOM [uMama3oHe acTPOHOMBI 06-
HAPYKUJIM (KOJIBIO» TBIJIEBHIHOr0 BemiecTBa BOKpyr Be-
TM — OJHOM M3 caMbIX OJM3KHX K HaM 3Be3J.

To ke camoe OTHOCHTCA K M3JIy4eHHI0O B yiabTpaguoie-
TOBOM JAuana3oHe. 3fech TOXKe MOYKHO OKHJATh CAMHIX CEH-
CAI[MOHHBLIX OTKPHITHIA.

HccnenqoBanusa uanydyeHUMit B PEHTreHOBCKOM [Mamna3oHe
cyaAar 6Goabmoil mporpecc B o6jacTH 3HAHHI O COJHEYHOM
KOpOHe — ropsiueil paspe)KeHHOU BHemHel 060Ji0uKe HaIIero
CBETHJA, OT «IOBEJEeHUA» KOTOPOH BO MHOIOM 3aBHCHT KU3Hb
Ha 3eMie. JHAYUTEJIbHO PACHIMPAIOTCA TAK)Ke 3HAHUA O ra-
30BHIX KOPOHAX BOKPYr Hamieid 'ajakTMKu M cocemHHX ra-
JIAKTMK, O Pa3pe:KeHHOM MEKTaJlaKTHYeCKOM rase, 3aMOJIHA-
JoIeM OPOCTPAHCTBO MEMKAY TaJlaKTHKaMM B MX CKOIUIEHUAX.
HaBepusaka Gymer mosyueHa [OMOJNHMTENbHAs LEHHAsA Haydy-
Hasag uHOpPMALHUA O TAKMX HMHTEpPECHEHIINX KOCMUYECKHX
o0beKTax, KaKk HelTpPOHHBIe 3Be3fnl M KBaszapsl (MBI oOpa-
THMCA K HMM HmKe). I'1aBHOe jKe, peHTreHOBCKAas acTpOHO-
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MHUfA DO3BOJANJIA IPUCTYIHTH K HCCIEOBAHMIO KOCMHYECKOro
Bel[ecTBa, HAXOAALIErocsas B dKcTpeMaibHbix ycaosusax. (Ha-
npuMep, TaKNX 00bEKTOB, KAK «UepHBIe [ABIPBI» — C HUMH HaM
TOKe IpPefCTOMT I03HAKOMHUTHCA HinKe.) Jlo ee nosBjaeHHus
TaKNe HCCIe[OBaHNsA OLLIN IONPOCTY HEBO3MOYKHHI.

ITo mocTHrHYTHIM pe3ynbTaTaM M KOJMYECTBY MOJYYeHHOM
Hayd4HOH MHQOpManum, CiUTAIOT yueHkble, pEHTTeHOBCKAsA aCT-
pOHOMHKA B HacTrosiilee BpeMs BIOJHE MOKeT OHITh HpPUPaB-
HEHA K ONTHUYECKON M pPagnoacTpPOHOMUU.

Basxanie manubie o ¢usnuecknx mpomeccax B HocMmoce
ObLIM MOJY4eHHI B NOCJefHHMe rofbl M OjarogapA pasBHTHIO
ramMma-actpoHomun. OcobeHHO O6osbliMe Hage:KAH Ha Hee
BO3JIATAIOTCAA [0 4Ya¢TH H3y4eHHMsA Aapa Hame#d [amakTuku,
KOTOpOe [0 CHX NOp B 3HAYMUTENbHON Mepe ocTaercs «OeJkiM
OATHOM» HAa KOCMHYECKOH KapTe HAaLIero MHpPO3JaHHA.

ActpoHOMHYeCKMEe MCCIEJOBAaHMUA BeJYTCA He TOJbKO Ha
OCHOBE 3JIEKTPOMArHMUTHBIX H3JIyueHHMII — HOCHTeJNedl KOCMU-
yeckoit undpopmanuu. «BectHuxkamu» arux npouecco U fB-
JIeHUH MOTYT CJIYKHUTb TaKKe, CKa)KeM, noToku uactuu. Y Bor
yiKe [eJaloT nepBbie MIar¥ «HeHTPUHHAA aCTPOHOMHUA», «Tpa-
BHTAIMOHHAsA ACTPOHOMMAY...

Taxknm o6pasoM, coBpeMeHHAas acTPOHOMHA J[aja W Jaer
OTPDOMHBIM MaTepMaj [AJifA pelieHHA BONPOCOB O HMYTAX 3BO-
NIOUMHE 3Be3[, BeIIeCTBA B raJlaKkTUKax u Bo Bcesennodl B
nesoM. Hayunble MHCTPYMEHTH acTPOHOMOB IO3BOJIMJIM Ye-
JIOBEUECTBY 3arjsaHYTh B JeTCTBO BcesleHHOI U JOTAHYTHCA A0
caMBIX JaJleKnX ee py0Geskeil.

Haknmn jke pucyiorca OCHOBHI MUPO3[AaHHA B CBeTe CO-
BpeMeHHOU HaykHu o Bcenennoit?

T'aaea 2. MUKPOMHP

OCHOBOINOJIATAIOIIHA B MUPO3JJAHHH

ITo coBpemeHHBIM Hay4YHBIM IpeJCTABJIEHHAM, OKpYKa-
IOIUil HaC MHUP — OJHO W3 BO3MOKHBIX COCTOSIHUM BEYHOro
Kpyrosopora Matepuu. OH COCTOMT U3 TPeX B3aMMOCBA3AHHBIX
MHUPOB: MaKpOMHpA IJAHEThl, HA KOTOPOil OOMTaeT dYellOBeK;
meramupa HKocmoca, Bcenennoit; mukpomupa aroma u cy6-
ATOMHBIX (3JIEMEHTAPHBIX) YAaCTHI, COCTABJIAIOLUINX YeJOBEKa,
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nnanetry 4 Bcio Bcenennyio. YenoBex MHOroro eme He 3Haer
Aa)ke O NPUBLIYHOM eMy MaKpoMupe. A 06 OCTAIBHBIX ABYX
MHupax 3HaeT BooOule cpaBHHTenbHO Mayno. Mx mccaegosaunue,
0o CyIlIecTBY, TOJIbKO pasBopauusaercsi. Ho u 10, uto yixe
W3BECTHO, IO3BOJIAET MPHUITH K HEKOTOPHIM BLIBOJIAM,.

Bo-nmepBrix, OCHOBONOJAralOmuil B MHPO3TAHUA — MHUK-
pomup. ViMenHo M3 ero «KMPIMYMKOB» CKJagbiBaerca Bce-
sennas, B ToM yucje Connue u 3emisn. Bo-sropeix, BCce TpH
MHpa pa3BUBAIOTCA IIO ONpe[eNeHHBIM OGIIMM 3aKOHAM I 06-
pasyioT HepaspEIBHOE eJMHCTBO. B-TpeThUX, KaKAblii U3 HUX
uMeeT 0coGEHHOCTH, MPHUCYIINe TOJbLKO €My YaCTHHIE 3aKOHBI
paseutus. [Ipucrynas Kk H3y4eHHIO yAUBUTEIBHOrO MHpPA aTo-
ma uau HKocMoca, deloBex comocTtaBjiseT MX CO CBOUM COG-
CTBEHHBLIM MaKpOMHpOM. HO COIIOCTABJIEHUA OCTAIOTCA JUUIb
yCJIOBIILIMH cXxeMaMu — HJIJIIOCTpalIHHMPI, noMoramomuMHn mno-
HATb HEIOHATHOE C IOMOINbI0 NMPUMEPOB U3 HE MeHee y[u-
BHTEJBHOrO, HO Gosce ob;kuroro mupa. Hyyuo momuurs, uro
MHKPO- M MEraMMp — TOK€ KaKIBIH I10-CBOEMY «CBOU €OG-
CTBEHHBIN», IPUYEM TaM MHOroe IPOMCXOJMUT HHAYE, 4eM B
3HAKOMOM HAM MaKpOMHpE, a MHOI'Oe BCTPe4aeTcd TOJbKO B
macmrTabax atoma uaum HKocmoca.

Otcona eme ofuH BuBOA. HeBosMoKHO mOHATH MCTOPHIO
MaKPOMHpa, He 3HasA oc06ennoc1"e171 paBBHTHﬂ MeI‘aMPIpa u ero
ocHOBBI — MuKpomupa. Iloaromy HaunmeMm ¢ mMupa aroMoB u
3J]eMeHTale:IX YacTui.

MHKPOBCEJIEHHAA

Uro6H sicHee HOHATh «CTPAHHOCTHU» MHUKPOMHpA, 3[€Ch
NpUjeTcd KOPOTKO HANOMHHUTL O TOM, 4YTO 4YHTaTeJb, 0Oe3
coMHenus, y:ke 3naer. O TOM, 4TO OH HM3y4yaJ Ha YpOKax
¢u3MKN B LIKOJe, YNTAJ B HAYYHO-NONYJsSPHOH JHTepaType,
BUeN B YyueOHbIX KuMHOpHMIBMax M Texepuabmax. Bakuo,
4TOOBI, BCIIOMMHASA NpPOHJEeHHOEe B IIKOJE, YUTATENb CBOXUJI
9TH 3HAaHUA B cucremy, 6e3 KOTOpoil Hamia 3KCKYpCHA B
MUKDPOMUD BPAM JIM OKAYKETCS YCIELIHOH.

Wrak, ecam mocMoTperh moj MHKPOCKONOM Ha Mejabyaii-
IIyIo, elBa 3aMeTHYIO HA IJ1a3, YaCTUYKY TeJa }KUBOTHOTO MJIH
BETKM PACTEHHsd, TO BHIHO, YTO OHA COCTOMUT M3 elle MeHbIINX
YaCTHYEeK — KJIETOK OpPraHM4ecKoil (?KMBOH HAM ObIBUIEH KH-
Boit) Martepuu. Ka)kmasa KieTka — CIOMKHBIH OpPraHu3M: cy-
ECTBYIOT ONHOKJETOYHBIC PACTeHUS M KUBOTHBIe. B cBoio
oYepeib KJeTKA COCTOMT M3 MOJIEKYJ, a Te IPeACTaBJAIT
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coboil coeMHCHUA ATOMOB — MHMKDOYAacCTH4EeK, 06aagalomux
cBOiicTBAaMHM HpPOCTHIX (dJeMeHTapHBIX) BemecTs. Ecrb Mo-
JNexyanl Hecho;kHble. Hanpumep, Monexyna Bomsl: aBa aTroMa
BOJOPO/1a, CBSI3AHHBIE BOEJUHO C aTOMOM Kuciaopoxga. Ects
MOJIEKYJIbl OUEHb CJIOKHBIE, COCTOAIINE M3 COTell ThICAY aTo-
MOB pa3HBIX BemecTB (Hampumep, MOJEKYJbl GeJKoB).

Monexkyasl cocTOST M3 HamepedyeT M3BECTHBIX BHAOB aTo-
moB. PasHoBumunocTeit atoMoB Ha 3eMile He TaK YK MHOTO, B
yeM He TpyAHO ybenmthest, B3rasnyB na rtabauny Ilepuopm-
geckoit cucremsl JI. V1. Menpeneesa. Becuncnennsie couera-
HUSA 3THX aTOMOB 00pasyioOT HEOPraHMYEeCKUi ¥ OpraHu4YecKui
MHp Hamleil njaHeTsl.

AroM HeBooGpasumo Maja. M Bce ke Kamkgblii aToM — He
TOJBKO IpOCTeHIIas 4acTHYKa NMPOCTEHIIero BeuecTsa, a Ie-
nas «MHKpoBcejeHHasg». Hak ormeuaerca B «Dunocopcrux
terpagax» B. U. Jlennna, «...atoM HemaMmepum, GecKoHeueH...
AToM HeucuepmaeM»'.

ATtoM cocrout u3 Agpa u :-memponuon o6osioukn. Artom
BOJOPO/IA, CAMBIH JIErKMH M NPOCTOH, MMeEeT OJMH DIEKTPOH,
aroM reausa — nBa, U T. A. CaMmble TshHKeJble M CIOMKHELIE
aTOMBI MMEIOT MHOTHE [EeCATKH 3JeKTPOHOB, PaClojiaraiouiux-
€ B CTPOroM HOPAJKe 0 HECKONBLKHM cjoAM obonouku. fAxpo
HecousmepuMo MeHbuie 000souxkn. CooTHOUIEHHE HPUMEPHO
TAKOE jKe, KaK, CKa)KkeM, Me:KQy kopabiem m mopem. Tem ne
MeHee B fi[pe COCpeROTOYeHA IMOYTHM BcA Macca aroMa. OHo
CTOJIb )K€ HecOMm3MepHuMo TsiKesee 3neKkTpona. Cpasy jxe mpu-
xomuT Ha yM comoctaBienue ¢ CosHeuHOH cuUCTEMOM: Af-
po — Connue, 2iaeKTpoHH — niaaHers.. Ho momoxxaem ¢ co-
[IOCTABJIE€HUAMH. JTO — PA3HBIC MHUPHL.

fAnpo cocrout... U Tyr yke nHayMHAIOTCA CTPAHHOCTH,
Boo6iie-To nmo macce AApo «COCTOUT» TJIAaBHBIM 00pa3oM H3
YacTHUI, ABYX THIOB — NpoTOHAa M neitpona. Ho, Bo-nepshIx,
HX MOKHO PaccMaTpHBATh M KAaK [Be pasdHble YacTHIbI, N KaK
JiBe PAa3HOBUIHOCTM ONHOM M TOM ke yacTuibl. Bo-BTOpPHIX, M3
3THUX YACTHUI[ ANPO «COCTOUT», TOJHKO IIOKA €ro He TPOraioT.
Jli06oe BHemHee BO3/eiCTBHE HA SAPO, JI00asA MOMBITKA «KOI-
HYThb» €r0 HPUBOAUT K TOMY, YTO HEBECTb OTKYJA (TOJBKO Aiasd
1ac, pasyMmeercsi, HeBeCTb) IOSABISAIOTCSI HOBBHIE 3JIEMEHTAap-
Hble yacTHUbl (MM, €CJH YrojHO, HOBbIE Pa3HOBUAHOCTH
9JIeMeHTapIbIX YacTUL) — HANpUMep, ME30Hbl M MHOTHE APY-
rue ¢ pasHoil Maccodl M IOo-pasHOMY CBsI3AHHBIE MEXKAY coOoii.

"Jleunn B. U Ionn. cobp. cou. T. 29, c. 442.
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Onuu casansl Hakpenko. [lpyrue nocjabee m npu N3BECTHBIX
ycaopuax pacnaaaorcs. Tpersn ouenn cnabo. Oum jerko
KCIIyCKAIOTCA ONHUM SAPOM H IOTIJOWAIOTCA APYTLHUM.

B mukpomMupe — a ciefoBaTelbHO, TaK)Xe B Meramupe
¥ MAaKpOMHMpe — NPOMCXOJUT HenpepbIBHBI OOMeH djeMeH-
rapusiMu yactunamu. Masecrnas mam Bcenennasa cogep:kut
MHApHafbl TAKHX YACTHUI, CTPEMHUTEIbHO HECYIIUXCS BO BCeX
Hanpasiennsix. Hexoropbsle u3 HUX IPOJETAIOT CKBO3b TOJILY
orpomMHbix HeGecHbix Ted. Haskiplii 4eqoBeK NOCTOAHHO 00-
nydaerca Takumu yactuuamu. Opno anumb CosiHie, Kak CYH-
TaloT (U3UKH, [OCHLIAeT HaM OKOJIO [eCATKAa MUJINApMOB
HeATpUHO (OJHA M3 PA3HOBUIHOCTEH dJIEeMEHTapHBIX 9acTHIL)
Ha KaK[blil KBaJpPaTHHI# CAaHTHUMETDP B CEKYHHY.

dneMeHTapHBIE YACTUIBI C TOYKM 3peHUA obuTareinei Mak-
pomupa Begyt cebsa Toxe crpaHHo. Cser, 3ByK, dieKTpHue-
CTBO, PafMOCHTHAJIbLI, 'PABUTALMOHHBIE CHJIBI BCeMHUpHOro (B
TOM Y¥ICJIe 3eMHOr0) TATOTEHUS MOYKHO C PaBHBIM OCHOBAaHHEM
paccMaTpuBaTL M KaK 9aCTHIBI U KAK pacHpocTpaHsAUuecs
poaHsi. [la, mpubopaMn MaKpoMHpa fABJIEHMA MHUKPOMHUpA H
MeraMmupa perucTpUpYyIOTCA KaK 4acTUIBI MJIH BOJHBI (cMOTpA
1o obcrosiTesibcTBaM). Jla, aTOM yCIOBHO MOYKHO NPECTABUTh
ce6e B Buge CosHeunoll CHCTeMBI C 3J1eKTPOHAMHU-IIJIAHETAMH.
A MOHO NpeJCTaBUTh ¥ B BUJE Pe30HHUPYIOIUX CTPYH, 3By4a-
HIMX Ha TOM 3Ke BoJiHe, 4TO U cocegnue. Ho u B ToM, u B pyrom,
M B COTOM IIpuMepe B KadeCTBe CpPaBHEHHUA NPHUBIEKaeTCsA
siBJleHMe MaKpo-, a He MHKpPOMHpa.

AroMHOe ALpPO, B OTAMYME OT KJETKHM, He pasriafgerb
U B cHabHedmud MuKpockom. Iloka Meiciumo aumb Habmaio-
AaTh NpoIecChl pacnaja Aapa (B TOM YHMcie CTUMYJaHpyeMble
HUCKYCCTBEHHO), CTAJKHBaTh OfHO SAPO C APYrMM MM «00-
CTPEJMBAThY €ro 3JeMeHTapHBIMM YaCTHIAMU M CMOTpPETh, YTO
nosnyyaercsa (Ha npubopax makpommpal!). Ilo o6paznomy BaI-
paKeHMI0 OJHOIrO U3 HCCJefOBaTesei, AAPO HAIOMMUHAET He-
IPUCTYINHBIA OCTPOB, OKPY?KEHHBI IPOYHON BBICOKOH CTEHOM.
Hu nposoMuts creHy, HM nepesiesath uepes Hee Heab3sd. Mox-
HO TOJBKO LIBHIPATH Yepe3 Hee KAMHHU pPa3HOro Beca M C
PasHOM CHJIOH, a NMOTOM 3KAAaTh, Ye€M OTBETAT HA 3TO TAUH-
cTBeHHble ocTpoBuTAHe. Il0 MX OTBeTHBHIM KaMHAM — Bcerja
CTPOro COpasMEpeHHBIM C CHJOi U BecoM OpOIIEHHBIX 3a
CTEHY — MOKHO CY[AU4Tb O IOBajfiKax oOurartejeidl M O MHUHe-
pajiax ocTposa.

Hasanocs 6bl, He Gor BecTh Kakoe JAeMCTBEHHOE CPEHCTBO.
TeM He MeHnee MHOrue [JeCATHIETUsA YIOPHOrO TPyAa Ha 3TOM
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OyTH [al¥ H3yMHATeJNbHEIE Pe3yJbTAThl, KOTOPHIE IOCTENEHHO
CTaBAT MHKpPOMHUD Ha ciaykOy uenoBedectsy. Oxkugaercs, 4ro
JalibHeillllee IPOHNKHOBEHUE B HETO IIOMOMKET YeJIOBEKY obec-
HeYuTh M300MIIMe DHEPIUH, JIOOBIX MATePUAJIOB € 3aJaHHLIMH
CBOMCTBAMH, JIOOBIX IHPOJYKTOB NHUTAHUMA, HEOTIMYHMEIX OT
HaTypaJbHBIX, IPAMO M3 TOPHLIX HOPOX, M3 MOPCKOH BOJHI,
M3 BO3[yXa; OTKPOET BO3MOKHOCTh NepeIBIM)KEHUSA C Hapa-
CTAIOMIMMHK KOCMHYECKMMH CKOPOCTAMH, ocBoeHus CoxHeuHOi
cucTeMBbl, a MOKeT ObITb, M COCEZHMX 3Be3JHBIX CHUCTEM,—
CIOBOM, JajbHeillllee NPOHHKHOBEHHE B MHKPOMHUP Mpejo-
CTaBHUT YeJOBeYeCTBY BO3MOKHOCTh OCBaumBaTh Bce Gojiee 00-
mupHble mpocTopsl BceenenHoii.

Yro6rl MOJHOCTHIO MOCTABUTH cebe Ha CIyKOy MaKpoMHD
¥ pa3BepHYTh OCBOEHHE MEraMupa, uYejJoBeKY HeoOXOaMMOo KakK
ciaenryer 060CHOBAaTBCA B MHKPOMMpe, NMOCTHYb 3aKOHKI €ro
pa3BATHUA, NOCTHYb CeKPeThl aTOMHOIO «MEXaHH3Ma», KOTO-
pHIil onpefenseTr npeo6pa3oBaHue BelIeCTBA B 9HEPruio, dHeP-
MM B BellecTBO M OXHOIO BeIiecTBA B Apyroe.

OCOBEHHOCTH MHPA ATOMA

Cront BoOGpasurh mpepen Bce Gonee NeTAaAbHOHE CTPYK-
Typhl aTomMa, W cpa3y BO3HMKAeT BONPOC: a YTO TaM, 3a
npepenom?.. OnBIT DOKA3BLIBAET, YTO «32 MPEJEJOM» KarKMblii
pa3 OKa3slBaeTCA He NMPOCTO HOBAas COCTABHAS YaCTh, & HEUTO
cymecTBeHHO nHoe. Teno — He mpocto cyMMa Kietok. Haer-
Ka — He OpPOCTO cyMMa MoJjeKysa. Mojekysna — He HIpOCTO
cymMMa atoMoB. AtoM — He npocto... He Bepennna mMaTpeuiex
B MaTpelIKax, a KAK B CTAapblX CKAa3KaXx: Jiapel, B HEM KUBaA
phiba, B pribe 3010TO€ KOJBI[O, B KOJbIle XOJOXHKI OroHb, B
orfe... Tonbko B MHUKpPOMHpEe pa3HMIA MEKJAY ero COCTABJIA-
IOIIIMH MOKeT OKasaThbCcs MHOro Oosblieil, ueM MeK/JIy pbi-
60if, KOJBI[OM M OTHEM.

IToka 9ro uesoBEK HPOHHK B MHUKDPPMHDP He OCOGEHHO
ray6oko. Iloaromy nHam Gojiee uau MeHee HM3BECTHA JIMIIb
«BHEHNIHAA 4YaCTb» aTOMHBIX IPOLECCOB.

ITpuGopsr MakpoMupa He B COCTOSHHU OIPEJE]IHTb Cpa3y
! TOJIO}KEeHHMEe M CKOPOCTh [ABM)KEHMA dJeMEeHTAaPHOH YacTHUIHL.
YacTuna oxaspiBaeTcsl Kak Obl «pasMasaHHOU» B IIPOCTPaH-
CTBe U BO BPEMEHH.

IIpuxomurcsa ropopuTh JHIUIL O BEPOATHOCTH HAXOMKJEHHA
4acTULB B JaHHOM COCTOSTHMH.
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K nacrosmeMy BpeMeHH OTKPHITO deThipe QyHIaMEHTAIb-
HBIX QU3UYECKUX TUNA B3AUMOJNEHCTBHM, YNPABIAIOIHX BCe-
MU TmpoueccaMu BO BcejieHHOM: 3IeKTPOMAarHMTHOE, I'PaBH-
TalMOHHOE, SI[ePHOE CHJIBHOe M siiepHOe caaboe.

Cospemennas ¢usuxa HacyurTeiBaer Gomee 200 siaemen-
TAPHBIX YaCTHUI[, I OTKPHIBAIOTCA BCEe HOBHIE U HOBBIE.

B mame Bpemsa Hayka JBI)KeTCH BIEepe] HEBUTAHHBIMH
npe)kjge TeMOmaMu, X ecid, K IpUMepy, B CIPaBOYHMKAX,
M3JaHHBIX BCEr0 HECKOJBKO JIeT Ha3aJf, Mbl MOJKEM IIPOYUTATD,
910 (PU3MKA NPEANONaraloT CYLIeCTBOBAHWE (KBAPKOB» —
(THIOTETHYEeCKHX (YHIAMEHTAJIbHLIX YacTHI», TO CETOJHA
(U3NKK SKCHEePHMEHTAJIbHO 0KA3aJH BO3MOKHOCTh HX CyIIe-
CTBOBAHWA, CHAYAJIA TPeX BU/OB, 3aT€M — UYETBEPTOro W If-
Toro. Briosine BO3MOKHO, YTO K MOMEHTY BHIXOA 3TOH KHUTH
OGyner «OmO3HAH» M INECTON BUJ KBAapKOB.

Hanvueiimuit xox sBosionuu BcesnenHol, cuuraor yue-
Hble, BO MHOTOM 3aBHCHT OT TOTO, CKOJbKO Pa3HOBHIHOCTEH
9JIeMEHTapHBIX YacTHl 00BLeKTHBHO cymectByer. C Toukm
3peHNsA pPa3BHBAEMOH B HACTOSINEE BPEeMs TEOPHUH HX MOTYT
ObITh THICAYM WM JeCcATKH Teicad. He mckiawoyeno cyugectso-
BaHue N GECKOHEYHOro «Habopa» 3JIEeMEHTapHBIX YacTHI] pas-
JuaHbiXx Macc. OHAKO BOIIPOC OCTAETCA OTKPHITHIM, MOCKOJb-
Ky TeOpeTH4ecKHe BHIBOABI HYK/JAIOTCA BO BCECTOPOHHEH dKC-
DepUMEHTANbHOH NpOBEpKE.

diieMeHTapHbie YACTUIBl — HOCHTENH OTPOMHOH SHEpruH,
MO03TOMY COBPEMEHHYI0 (PU3MKY DJIEMEHTAPHBIX YaCTHIL| HHOT-
a3 HasbBalOT (U3NKON BEICOKMX amepruil. U camoe raasmoe,
H3ydas djieMeHTapHble YaCTHIILI, yUeHble MOJHee PACKPHIBAIOT
[poLece, B XO[e KOTOPOro MJET PasBUTHE OKPY:KAIOUIero Hac
MHpO3aHNA.

Yactuna, npu ompefedeHHHX YCJAOBHAX, MOMKET «IPoO-
ABUTHCA» B CBOEM IoOJie, KAK BOJIHA HA MOpe MM KAaK JiaM-
DOYKA, BCHBIXMBAIOIIAss M TracHyINas HA CBETOBOM TabJIo.
Bupouem, Kak y<e ropopuioch, IOBeIeHHE YacTHI HE IO-
ACHHUTH C I[OCTaTO‘{HOﬁ TOYHOCTHIO HHKAKMMH 3EMHBIMHU LpH-
mepamu. OHM «BO3HMKAIOT» TaM, IJe MM, Ka3ajloch Gbl, HPOCTO
HEOTKYy/[a B3ATHCH, U «HCIE3AI0T» CTOJb YKe TAUHCTBEHHO, HO
BCErja — O CBOMM COOCTBEHHBIM, [JIA HAac eue BO MHOTOM
HESCHBIM 3aKoHOMepHocTsAM. Tak, Hampumep, HEUTPUHO 00-
J1afiaeT CIoCOGHOCTHIO «IIPOXOJUTH» CKBO3b Bemjecto. Heii-
TPHHO TpoHM3bIBaeT Bce HebecHble Tena, Briaouasg ConaHie
u 3emiai0, He H3MEHAA TPAEKTOPUHM CBOEro [BM)KEHUA BO
Bcenennoit. OHO mouTH He B3AMMOLEHCTBYET C BEIIECTBOM,
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CKBO3b KOTOpOE IIPOXOJUT, NMO3ITOMY TaK CJOKHO OBIIO ero
O0HApYIKUTH.

Jlpyroii mpuMep «CTPaHHOCTH» MHKDOMHUpA: NpH 3IKcHe-
pumeHTax ObIIO OOGHApPYKEHO, YTO CJOKHAs YaCTHLA, BHJO-
N3MeEHAsCh, OKa3biBAJach MEHbINEe COCTABIAIOIUAX ee YacTHIL,
BMecTe B3ATHIX, TO €CTh YacTh KaK Obl OKasbIiBajach Ooiblme
I{eJI0TO.

B cunioBoM moJsie cocTossHUE Ka)XJOM YacTHUIbl 3aBUCHUT OT
COCTOSHUA BceX OKpy)Kalomux ee yacrtuu. Moxker GbiTh, mpa-
BHJIbHEe OblI0 OBl CKasaTh, YTO OHU B3aMMOIPEBPAIIAIOTCA,
(BO3HMKAIOT» IPYr M3 Apyra M «HCYe3al0T» JAPyr B JApyre.
Eme npasuinbaee 66110 66l NPOCTO OTMETHUTH, YTO NEPECTpOIi-
Ka 4YacTHI[ UAET INOCTOAHHO, €KECEKYHIHO U Be3[ecyIIHO,
He3aMeTHO [Jisdg oOMTaTesss MAKpPOMHpA (XOTA CYIEeCTBYIOT
U OYeHb YCTOMYMBHIE YacTMIbl, HanpuMep mporon). OguHa us
YacTUI[ AAPAa — HEHATPOH B CBOGOXHOM COCTOAHMHM «CaMOIpO-
U3BOJILHO» paclajfaercs, NOPOKAAA APYTryl0 YacTHIy — Hpo-
toH. IIpn atoM mcnyckaiorcs anexktpon u Heiitpuno. C gpyroi
CTOPOHBI, NMPU OIpeNieIeHHBIX YCJHOBUAX 3JIeKTPOH 3aXBaThl-
BaeTCcs IMPOTOHOM, KOTODPHIA mpeBpaljaercs MpU 3TOM B HeM-
TpoH. C10BOM, YacTULb! HOCTOSHHO B3aMMOJEHCTBYIOT APYT C
APYTroM.

ITpomomxas comocTaBieHNA ¢ MAKPOMUDOM, MBI FOBODHM,
4TO PAacCTOSAAHMA B MUKPOMHDE HAa MHOrO NMOPAJKOB MEHbIIe,
yeM B HAIIIEM, YTO ATOMBI B MMJUIMOHBI pa3 MeHbIlle eCYNHKH,
YTO HEKOTOpHIE dJIeMEHTApHbIE YACTHIBI CIOCOOHBI «IpeBpa-
THTBCA» B KaJIOPUM 3SHEPrHMH, 4YTO, BHIOpDOLIEHHBIE M3 AAPA,
HEKOTOpHIe U3 HUX «KUBYT» MUJIJIMOHHBIE JOJHM CEKYHIBI, YTO
3a CTOMMJIJIHOHHYIO NOJIO CEKYHJbl OHHM CIIOCOOHBI CHeNaTh
TPUJIMOHBI 060POTOB, NpHYeM BefyT ceb6sa TaK, Kak ecamu OB
BpAaLaJNCh B ONpeLeJeHHYI0 CTOPOHY C ONpeJeJeHHOH CKo-
pPOCTHIO, KOTOPYIO HeJb3Ad HHM YBEJIUYUTh, HU YMEHBIIUTD.
Honeyno, Takue comocraBieHnsa HeoOXOTUMBI, YTOOBI pasris-
JeTb OCOOEHHOCTHM YYIKAOro, COCeJHEro MHpa rjasaMu obu-
rarejseil Hamero popuoro mupa. Ho He TepsAloT aum B Takux
YCIAOBMAX CMBICJA HAallM INpeACTaBIeHUsA O NPOCTPAHCTBE M
BpeMeHM, TO4YHEe, O MeTpax M CceKyHjgax, oboporax u
Kajopuax?

CornacHo Teopuu IJAHIITEHHA, OCOGEHHOCTH N3MEPEHUA
NpPOCTPAHCTBA M BpPEMEHH 3aBHCAT OT TOro, ¢ KaKOH CKOpO-
CTHIO [BMIKETCA Tejio, HA KOTOPOM BexeTcsA OTCYeT, OTHOCH-
TEJbHO APYroro Teja, MO OTHOIIEHMIO K KOTOPOMY oOmpeje-
nsercss ckopoctb. CocTossHMEe NMOKOA, ¢ 3TOH TOYKM 3PEHHA,
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TOKE MOMKET PACCMATPUBATHLCA JIMIIL KAK YCIOBHOE IO OT-
HOLIEHHI0 K KAKOMY-TO apyromy Teay. Ilpm arom uem BHIIe
CKOPOCTH JBMKYIIErocs Teja, TeM ojblme ero Macca — HIIH,
YTO TO Ke C€aMoe, MHEPUUS — C TOYKH 3PEHHA (IOKOsIIe-
rocA» Habalopareis, TeM MejjleHHee Ha HeM (IO WacaMm Ha-
6alomaresisi) TedeT BpeMsA M TeM MeHbINee IIPOCTPAHCTBO (C
TOYKH 3peHusi Habilomarela) OoHO 3aHuMMaeT. B makpomupe,
T/Ie CKOPOCTU TeJ OTHOCHTEIbHO HUYTOKHEI, 3TH H3MEHeHH:d
TOKEe HACTOJNBKO MCYe3aIomie MaJbl, 4TO NO4YTH HedamerHsl. Ho
TaM, Iie CKOPOCTH MOTYT JOCTHUraTh INpeJelbHO BO3MOMKHOMU
BeJMYMHLL (a4 MMeHHO ckopocTu cBera — okoxo 300 000 km-
JIOMETPOB B CEKYHAY) WM NpHOJMKATbCA K Hel,— HN3MeHe-
HUA OFPOMHBI.

Boo6GpasnMm, 4To ABA KOCMUYECKUX Kopabmsa cmoram Owt
Pa30rHaThCsA 0 CKOPOCTH cBeTa. B 3TroM ciyduae mMacca Kam-
JOro M3 HHX, €TPEMHTEJIbHO HApacTas, IpeBpaTuiaach OH B
6eckonegno Goapmyo. Habniogarens Ha Ka)kaoM n3 Kopabaei
TOYHO YCTAHOBWJ GBI, 9TO BpeMs y cocefeil 3aMeJJNioCh HO
MOJIHOM OCTaHOBKH, a pa3dMephl MX KOpabyiA COKpPATUINCH A0
Hyasa (XoTd [aA cBoero Kopabmsi Te e dYacsl M Hpodme
M3MepHTelbHbIe NPHOOPHI CTOJIL 3Ke TOYHO HOKAasslBajM OHI,
YTO HUKAKMX M3MEHEHHMH He IPOM30IILIO0).

ATOMEI — OCTPOBA B OKEAHE
JJIEMEHTAPHBIX YACTHI

C yueroM Bcex 3THX ocob6eHHOCTel M HAg0 NOAXORHUTH
K PAacCMOTPEHMIO CTPYKTYPHI MHKPOMHPA.

ITonpobyeM mocmorperh, Kak OH BRIIJIAMNT, TAK CKa3aTh,
H3BHe,

Opua m3 ero uepr, Gpocawmuxcsd B TIiasa,— MHOTOYK-
JaJIHOCTh, TO €CTh MHOKECTBEHHOCTb YPOBHEH KayeCcTBEHHO
pasuoro cogep:anusa. Ham m3sBecTHB JMINb HECKOJbKO H3
HUX: KPUCTAJJ, COCTOSAINMH M3 aTOMOB, WU KPHCTAJLI, CO-
crogmui U3 MoJjekya (a Te, B CBOIO odepefb, U3 ATOMOB);
OpraHu3M, COCTOAINUNA W3 KJIETOK (a Te, B CBOIO odepelb, U3
MOJIEKYJ ¥ T. [i.); BEIeCTBO B IJIa3MEHHOM, TO €CThb IOJIHO-
CThIO NOHM3MPOBAHHOM, COCTOSIHUH; aTOM, COCTOAIINI U3 Agpa
1 000JIOUKHM; dJIeMEHTapHbIe YaCTUUbI M UX MOJiA. YdYeHble He
COMHEBAIOTCS, YTO 3TOT IMepedeHb NOAHAAETCA JajJbHeHmeMy
YTOYHEHHIO,
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Jlpyrasa 4epra MUKPDOMHpA — €ro M3BeYHOCTb, €CJH MMETh
B BHAY HCTOPUI0O M MepHTh BpeMsA NPUBBIYHBIMA HAM MakK-
pocucTeMHEIMH Mepkamu. [la, Ha YpOBHAX, COCTABIAAICIAX
MaKpOMHp, TO €CTh HA YPOBHAX KpPUCTAJJa MU OPraHU3Ma,
MOJIEKYJIBI, BO3MOKHO [Ia)Ke aToMa ¥ 3JIeMEeHTAPHBIX YACTHI]
B ¥X HEIHEIIHEM COCTOSIHHUM, CYILECTBYIOUINI MHAKPOMUP BO3-
HHUK onpefieleHHoe BpeMs Haszan. Ho Ha GecunmcaeHHbIXx ypos-
HAX CaMOr0 MHUKPOMMpA OH CYUIECTBOBAJ [0 IOABIEHHSA Ha-
[Iero MaKpOMHpa M MeramMmupa M GymeT CyIecTBOBaTh BEYHO.

Tperbss uepra MHKpPOMHpA — €r0 Be3fecymHOCTb. Tawm,
rfe HeT KOCMUYECKUX TeJ, NBLIW, raza,— eCTh djleMeHTapHEIe
YaCTUIBI U CBA3aHHBIE C HUMM NOJA (HATIOMHUM, KCTATH, YTO
Macca W 3Heprus — BCero JHUOIb pasjndHble (OPMBI CyIie-
crpoBanusa marepun). [lo mpukHaKaM ydYeHbIX, B OHOH TONb-
ko nameii [amaxture macumtTwmBaerca 10°® — 10%° kocmmue-
cKux yactun. [{yisg genoBeKka, eciay OH He MaTeMAaTHK, YHCJIA
¢ 58 mnu 59 HynsaMH Majo uyto roopAT. [l cmemuanucra
7Ke 3Ta OrpoMHAas BeJIMYMHA O3HA4aeT, 4yTo HocMoc HamosnHeH
3JleMEHTAPHBIMH YacTHI[AMM, KaK OKeaH — KaIJIAMH.

B sTroM GecumcaeHHOM MHOKeCTBE, B 3TOM «OKeaHe» 3Jjie-
MEHTapHBIX YACTHII JIHUIIb U3PeKa MONagaloTCA «OCTPOBA» —
npocTeiinye yCTOWYMBBIE COEJUHEHUS OJJIEeMEHTAPHBIX dYa-
CTHI[ — SIApAa aTOMOB BOOPOAAa (HPOTOHBEI), M3 KOTOPHIX HA
IeBATHh jecATHX cocTtouT Hamia Bceaennas. Cpemusas mior-
HOCTh ME;K3Be3[HOro rasa gaxke B ['anmaxkrtuke, He roBopa yixe
0 MEKTaJIAKTUYECKNX MPOCTPAHCTBAX,— OAUH aTOM BOJAOPOAA
Ha [Ba-TPH KyOMUeCcKUX caHTuMeTpa. JlioGbie KocMu4eckue
Tejia, Ja)ke KpPOIIEYHbIEe NMBUIMHKH, IO TOM jKe IIKaje COIo-
CTABJEHUMH, BHINISAAAT KaK IeJIble «MaTePUKU», KAK IJIAHETHI,
pasgesieHHble MUJIJINOHAMHA KHJIOMETPOB.

Ha MeskaToMHOM ypoBHe B XMMHYECKHX IpoIeccax ro-
PeHHUsA, OKUCIEHHSA, PA3JIOKEHUS — BIUIOTb 10 CAMBIX CJOK-
HBIX, CBA3AHHBIX C KU3HENEATEIbHOCTbIO OEJIKOBBIX TeJ,—
aToMHOe fAApPO ocraercss cTa0MiIbHBIM. Bce mpomeccsl Takoro
Poia BHI3BIBAIOTCA TOJBLKO MEPECTPOMKON 9JIEKTPOHOB HA MX
o6osourax. IIpu onpeneneHHBIX yCIOBUAX 3JEKTPOHBI PAa3HbIX
aToMoB 06pasyloT mApHI, OOLIMe [AJSA 3TUX aTOMOB M HAKPEIKO
CBAI3BIBAIOIINE UX BOEJHMHO OOme# 3JeKTPOHHOHA 060J0YKOM
(xoBanenTHasA cBaA3b). Ilpm Apyrux ycaoBmAaX «CHapUBIIN-
ecs» DJIEKTPOHBI PA3HBIX aTOMOB OKAa3bIBalOTCA B cepe mpu-
TAKEHUsA OJHOr0 M3 HHUX M TeM CaMBLIM TOK€ CBA3LIBAIOT 00a
aroma BMecTe (HMOHHAS CBS3b).

CyuiecTByIOT IpOMEKYTOYHbIE THNBl XUMAYECKUX CBA3eil,
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MHOrooGpasHbIX Mo xapakrtepy u mpouydoctu. Ilpmmepom mo-
JKeT CIyUTh 06pasoBaHue MOJEKYNbl MeTaHa. UeTwIipe aJIeKT-
pona yruepopa (aToM yriaeposa — ero macca paBHa macce 12
aTOMOB BOJOPO/ia — COCTOMT M3 AApa M KAaK OBl [JBYX CJIOEB
3JIEKTPOHOB: [IBA 9JEKTPOHA BO BHYTPEHHEM M YeThIpe BO
BHEIIIHEM cJIoe) JOMOJHAITCA dJIeKTPOHAMU dYeThIPeX aTOMOB
BOAOpOAa (ATOM BOJOPOAA COCTOMT M3 AAPA M OJHOTO dJNEKT-
pona). Ilonyuaerca OTHOCHUTENBHO YCTOH4YMBOE COeUHEHMUeE,
IJIA PAa3JIO}KEeHHMsT KOTOPOro HA IepBOHAdYaJbHBIE COCTaBHEIE
yacTu Tpefyercss 3HAYHUTENbHAsA DHEPrus, CIOCOOHAA pas3b-
eMHUTL «CIApUBIINECA» dJEKTpPoHH. To ke camoe mpouc-
XOAUT B CIOKHBIX INpOIeccaX OPraHMYecKOH XHUMHH, THe B
IOCTPOEHHUH MOJIEKYJ MPHHUMAIOT YYacTHe THICAYU M THICAYH
aTOMOB.

Ilpu «HOpMaBPHOMY» COCTOSHUH aTOMA MIIU MOJIEKYJIbI KasK-
JIBII 9J1EKTPOH 3aHMMAaeT INOJIO}KeHHOe eMy MecTO Ha OfHOH m3
op6uT (xoTs, HaBepHOe, TOYHEe OBLIO GBI TOBOPUTH 00 «3IEKT-
poHHOM ofnake» BOKpYr sjpa aroma). meerca camoe «cmo-
KOWHOe», caMOe HH3KOe B JHEPreTMYeCKOM OTHOUEHHH (TO
€CTh B OTHOIIEHUH CHOCOGHOCTH OTOPBATHCSA OT SIAPA) MOJIO-
JKeHHe 2JIeKTpOoHOB. [Ipu Bo36yKmeHNM aToMa «BHYTpPEeHHUE»
9JIEKTPOHBI NEPeXOfAT Ha MeHee ycToiumBbie opburel. Oxa-
3aBLIACh B TAKOM BO30Y K/€HHOM COCTOSAHMNHU, ATOM CTPEMUTCS
BEPHYTHCA B «CIIOKOHOE», «HOpMAajibHOe» cocrosinue. Bos-
OysKIeHMe aTOMOB M MOJIEKYJ BHI3BIBAETCA HECKOJBKUMM BO3-
Mo;kHbIMM nytamu. OanmH u3 HUX, HampuMep,— HarpeBaHWUe,
pacKajMBaHNe BeIeCcTBA, Iepefaya eMy DHepruM, KOoTopas
M NPUBOJUT DIEKTPOHH B BO30Yy:KAeHHBIe cocTosgHUA. flxpa
aTOMOB TAaK)Ke MOTYT HAXOJUThCA B YCTOWYHMBOM M HEYCTOW-
yuBoM cocrosHuax. Hampumep, atom ypana-238, kKoTopwii
MaccuBHee aToma Bojopona B 238 pas, HeycTOHYHMB (pajguo-
aktuBeH). OH cocTomT M3 aTOMHOrO fAApa M Kak Obl ceMu
CJIOeB DJIEKTPOHOB: 2 B mepBOM, 8 Bo BTOpoM, 18 B Tperhewm,
32 B uerBeproM, 21 B maATtoMmM, 9 B mecToM, 2 B ceIbMOM.
CpaBuuTe 9T0 ¢ ropasjo 6ojiee JerkuM U yCTOHYMBBEIM aTOMOM
yriepopia, 0 KOTOpoM ynomuuajoch Boiine. [Ipu pacmapge aro-
MBl YpaHa «IpeBpPalalOTCsi» B YCTOWYMBEIE ATOMBI CBUHIA
(AxpO  IIeCTh CI0EB 3JIEKTPOHOB: 2 B nepBoM, 18 Bo BTOpOM,
18 B Tpersem, 32 B uerBeproM, 18 B maroM, 4 B wecTom)
U reaus (SAAPO M OQUH cjoi u3 ABYyX dyextpoHos). HanbGoaee
HEYCTOiuMBBIe 3JE€MEHTHI pacnajgaiorcsa 6ypHo u GwicTpo, Go-
Jiee yCTOWYMBLIM TPeOYIOTCA MHOT¥MeE TOAbI.



ATOM, BCEJIEHHAA H BCEJIEHHBIE

Nrak, o6my0 KapTuHy COOTHOIIEHHUS MHKPO-, MAaKpO- H
MeraMmpa MOKHO HNPeJCTaBUTh CJeIYIOIINM 06pasoM.

YacTtuisl B MUKPOMHUpeE, KaK MBI TOBOPWIH, CYIIECTBYIOT,
NMOCTOAHHO B3auMofeicTBysa Apyr c¢ apyrom. OGbluHO 3TO
B3aUMOpeiicTBME NPOUCXOIUT B BUJIE B3auMOoOMeHa, B3aMMO-
NpeBpalieHus, MOIJIOMeHNA U MCIYCKAHHA, NPUTHKEHUA H
orraakumBaHuA. MHorma oHO 3axBarhiBaeT JIMINL BHEIIHHE
3JIeKTPOHHbIe 060J09KM aToMoB. MHorma mpuummaer GypHbie
¢opMBI HeNmHBIX peaknuil pacmajga u causaus anep. Ho 6ypu
B OKeaHe MUKPOMHDA NMPeXONAIH. A 3JIeKTPOHHbIe 000JI0UKA
00pa3yloTcA JUIIb BOKPYT HEKOTOPHIX ATOMHBIX «OCTPOBOBY»
u Ha eme Gonee pefKNX «MaTepUKaX» — COEAMHEHHUAX ATO-
MOB B KPHCTAJJIbl, MOJEKYJ]Hl, Teja, KJIETKH, OpPraHU3MHI,
MJaHEeTHl, 3Be3/Ibl, TaJIaKTUKU. Bce 3T0 — Kak oTAenbHBIE BO-
JIOBOPOTH B 06e3{OHHOI TOJIIe OKeaHa MUKPOMHUDA.

Mpi, obutarenu MakpoMupa, BUAMM JHIIb Te «BOJOBOPO-
ThI», KOTOpble BO3HUKAIOT KaK OBl HA «IOBEPXHOCTH» 3ITOTO
okeana: cusnue Comnila m 3Besn, taArorenne niasner K Co-
JHIY, TENJO OrHs, MepUaHHe TeJeBH3UOHHOIO JKpaHa, Ipe-
BpallleHUe 3Keje3a, KUCIOPOAA M BOALI B PIKABYMHY M TaK
naiee.

Yurarens, BUAUMO, yKe obpaTHy BHUMaHHe HA TO, YTO B
KHHUTaX CJO0BO «BCEJeHHAadA» Mumiercad TO ¢ OOJbIIOH, TO ¢
majnenbkoil 6ykssl. Hy, korga To e camoe fenaior co CI0BOM
«TQJIAKTHKa» — BTO Temephb BceM INOHATHO. «l'amaxkruka» (c
60JIbIION GYKBBI) — 3TO «HAIIe» CKOIJIEHHe 3Be3[, Halla PO-
Hag 3Be3gHas oburenb, rae pacmnoioxxkena ConHeunas cucTe-
Ma. A «rajgaxktuka» (¢ MaleHbKO#l OYKBHI) — 3TO OfHA M3
MHOTMX MHJJINApAOB NPHUMEPHO TAKUX jKe 3BE3XHBIX CHCTEM
BO Bce cTopoHbl or Hamell I'anaktuxku. Hampmmep, xopomio
3HAKOMag HaM IO 3HAMEHHUTOMY HAay4YHO-(DAHTACTUYECKOMY
pomany 1. E¢ppemona «Tymannocts Augpomensi». Touno rak
JKe «BceJieHHaA» (C MaJeHbKOH OyKBBI) — 9TO OJHO U3 MH-
po3maHMil, MOKeT OBITh COBEpIIEHHO HENOXOKee HAa M3Be-
CTHYI0 HaM MeTaramakTuKy, cocyllecTBYIolliee BMecTe ¢ HeH,
HapaAgy ¢ He#l. U Takux BcelleHHBIX MO;KeT OBITH Oecumc-
JIeHHOEe MHOKeCcTBO, TaK 4TO Hama BcejeHHas, BO3MOKHO,—
JUIIb OfHA U3 HHX.

Bompoc aror ouenr HenmpocToil, He ONHOH JIHUINb TEPMH-
Hojornu Kacamwoiuiica. [lo HeMy 10 cux mop MAYT JUCKYCCHH
cpenu cueiuanuctoB. OgHN M3 HUX CYMTAIOT, YTO KOCMOJOTHA
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¥MeeT [ell0 C [EeJOCTHOW YW NPUHIUINHAILHO €IMHCTBEHHOU
tusnueckoil cucTeMO#, OXBaTHIBAIOINENl BCI0O MaTepHi0 MU-
PO3JaHUs, KAKOBEI OBl HH OBUIM DA3NMUMUA MEKAY OTHeJb-
HEIMEM OGaactaAmMu mocjaegero. OHM yTBep;KOAIOT, 4TO BHE
Hameil Bcenennoit, kak 6B HM GBLIM PasHOOOpPasHHI ee OT-
IeabHbie YacTH, BOOOIe HMYEro HeT M ObITh HE MOMKET, 4TO
Hama Bcemennas, tak ckasaTh, BceoGbemuioma. J{pyrue mna-
CTaMBalOT HA TOM, YTO KOCMOJIOTHS NPU3BAHA HM3ydyaTh Ma-
TepHaJLHBIA MUP He BOOOIIEe, a B OmpefesieHHHX MacmTabax
OPOCTPAHCTBA M BpPeMeHM, KaK HEKHMH KOHKPETHHI MCTOpH-
yecknii 00beKT. CeromHs 00bEKTOM MCCIEJOBAaHMUA KOCMOJIO-
ruu sipasierca Hama Bceenennasa, Meraramakruka. Ho Bos-
MOJKHO, JajbHelllee Pa3BUTHE KOCMOJOTMH MpUBENET K OT-
KPRITHIO JAPYTMX METarajlakKTUK, Ka4eCTBeHHO OTJIUYHBIX OT
Hee.

NupiMu cioBamu, MOKOOHO TOMY KaK (PU3MKA BHICOKMX
9HEpruil miar 3a IIaroM NPOABHUraeTcsi B ray0b MHKpOMHPA,
nmepectynas Impejej 3a IPelejioM MHpa 3jeMeHTAapHBIX ua-
CTHI[,— TOYHO TaK jKe acTpodUsUKa CHOCOOHA JOCTHUIraTh BCE
HOBBIX M HOBBIX IpefieJioB B NOCTH:keHuum Merammpa. [lo-
CTUTHYTHIA CErofHA mpefes KaK pa3 U COOTBETCTBYET HAlIEMY
nouATuio Bcenennoit kak meaoro. Tak 4TO MOMKHO CKa3aTh:
Hama BcenenHasa — 3T0 OKpy:KaloIee HaC MAPO3TAHUE C TOU-
KU 3peHNA ompefeeHHON KocMosoruueckoid Teopuu. Ilopnu-
MeTCsA Teopusi HAa HOBYIO CTYNeHb — OTKDOIOTCA HOBBIE TO-
PHU30HTHL ¥, MOMKET OBITh, COBEPILIEHHO WHLIE BCEJEHHEBIE.

Ho ne 6ypgeM BMemmMBaThCsA B IPOKOJIKAIOIINECA JUCKYC-
CHM CIenuajucToB. BaskHO OTMETUTH JUOIb, 9TO KOCMOJIOTHA
yiKe MOJHSJIACh HA TAaKOH ypoBeHb, ¢ Koroporo Bcemennas
BHJHA He HPOCTO KAK COBOKYIHOCTh rajIaKTHUK, a KaK HEYTO
ropaspo Gojee cliokHOe, Tpebylomiee MajJbHENIIero N3ydeHus
M OCMBICJIeHHA.

K mpicin o ToM, 4TO, CKOpee Bcero, nama BceneHHas He
UcUYepnbiBaeT co00M BCeH CIIOMKHOCTU MaTepUAJbHOIO MHpa
M YTO BO3MOYKHO CYIIECTBOBaHHE 0eCUYMCIeHHOTO MHOYKeCTBA
BCEJIeHHBIX, YYeHHIe NpPUILIM, KOraa, usydas ucropuio Me-
TArajakTUKYA, OOHAPYKUJIM NPUHIMIHMAJIBHYIO BO3MOMKHOCTD
CYILIIECTBOBAHUA KA4eCTBEHHO MHBIX COCTOSIHUHA MAaTepuu, —
HampuMep, TaM, I[je COBEPHIEHHO MEHAETCSA CMBICJ], KOTOPHIH
Mbl BKIAQJbIBA€M B TaKUe B3aMMOCBS3aHHble IOHATHA, Kak
«IPOCTPAHCTBO» W «BpeMA» (BIpOYeM, 9TO Mbl yBUAUM HIU-
e, KOrjia pedyb IOHAET O «YePHBIX ABIPAX», CHOCOGHBIX Ipe-
TepIeBaTh CYI[eCTBEHHble H3MEHEHHs U B Ipefesax Hallel
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Bcenennoit). PaszBuBasg MbIcib O BEpOATHOH «MHOKECTBEH-
HOCTH BCEJIGHHBIX», HEKOTOPBIE y4eHbie TOBOPAT O HE00X0-
OUMOCTH OTPEMIMTHCS OT NPHUBLIYHOrO B3TJSAAA [aKe HA HAINY
poanyo Beesnennyio Kak Ha HeYTO OHOPOAHOE, KAK HA HEUYTO
«opHO M TO »Ke Ge3 koHpa u kKpasa». OHu paspabarTeiBaioT
COBEpINEHHO HOBOE INpeACTaBjeHue o Hameidl BcenenHoi —
Kak 0 «Bcenennoit ocTpoBHOro THIA», COCTOAIMIEH M3 MHOTHMX
HEO[HOPOJAHBIX MMHHM-BCEIEHHBIX, B Ka}KJOH M3 KOTOPHIX
CBOMCTBA 3JIeMEHTApPHBIX YACTHUI[ M JAXKe PasMepHOCTh IpO-
CTPAHCTBA MOTYT GHITH PAa3IMYHBIMH,

Beckoneunoe MHoOrooGpasue ¥ HeMCYepIaeMOCTh CBOHCTB
6eCUYNCIEHHOr0 MHOKECTBA BCEJEHHBIX, CYI[ECTBOBAaHWE KO-
TOPHIX BHITEKAaeT M3 COBPEMEHHBLIX KOCMOJIOrMYECKUX TEOpHi,
NOAYepKUBaeTCA B YyKe IHTUPOBAHHOW HAMH cTathe O (u-
jgococKuX mpobieMax acTPOHOMHHM U 3aCTABJIAET C OCOOBIM
BHAMAaHNEM OTHECTHCh K 3aKOHOMEPHOCTAM (YHKIMOHHPO-
BaHMA M pasBuTHA Hamieil Bceaennoi.

Taasa 3. METAMHP

METATAJIAKTHKA. YTO JAJIBIIE?

Meramup. Bcenennas. Ilo coBpeMenHBIM HAyYHBIM Ipef-
CTaBleHUAM, OHA BO3HUKJIA B pesyiubrare «Bosbmoro Bapsi-
Ba» — B3PHIBA CBEPXMJOTHOH MATEPUU C KAYECTBEHHO HHBI-
MU, TPYAHOOPEACTABUMEIMH [AJS HAC CBOMCTBAMH.

O6patuMca Kk Toil wactnm Bcenennoit, Koropas gocTymHa
HeNOCpeACTBEHHKIM HabmofennssM M HaswsiBaerca Mera-
raJIaKTUKOM.

MerarajakTUKa COCTOUT OPUMEPHO M3 COTHM MIJLIMAPJOB
rajgakTuk. Kaskgas ralakTuka HacYUTHIBAET MPUMEPHO COTHIO
MHJIMapJOB TaKuXx 3Be3fl, Kak Hame Connme. Kaxknasa us Hux
BpALIAETC BOKPYT CBOEHl OCH M OJHOBPEMEHHO YHOCHTCH
Ky[Ja-TO B HEBe[OMYIO [aJib.

Ha6miogenna noxkaseiBalOT, 4TO rajJaKTHKA pasberaiorcs
npyr ot apyra. OmHa u3 He 0coGeHHO majexkux (IO Hee OT
3eMIM OKOJIO MMJJIMOHA CBETOBLIX JIeT') yHajsercsa OT HAc

! HamoMHUM, CBeTOBOiI rof — paccTosHue, KOTOpoe Jyd cBeTa mpoGe-
raer 3a rog (9460 mapa. k).
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co cropoctsio 200 KHiOoMeTpoB B CeKyHZOY, Goiee paiexue
(10 HUX COTHM MHJIJINOHOB CBETOBBIX JIeT) — CO CKOPOCTHIO
nopagka 30000 xkM/c ® BB, a caMble OT[ajeHHbIE
(M0 HUX MUJJHAPAbI CBETOBHIX JIET) — CO CKOPOCTBHIO OKOJIO
150 000 ¥mM/c. 3a sTuMu mpefgejJaMH HA NPOTSIKEHHH eLle
HECKOJILKAUX MUJIJIMAPAOB CBETOBBIX JIET TEJECKONBI OTKPBIJIH
HEeNOHATHLEIE KOCMMYeCKMe OOBEeKTHl, KasKIbli M3 KOTOPHIX,
HECMOTpPSI HA OTHOCHTEJNbHO HeBoJblliMe pa3Mepsl, IO MOII-
HOCTH M3JIydeHHS NPeBOCXOAHT OOBIYHYIO TaNaKTHUKY C ee
COTHe!l MUJJAMAPAOB 3Be3J] M II03TOMY pas3JiMuMM [aKe Ha
TaKoOM HecycBeTHOM paccrosiuuu. [IpmanuMas Bo BHUMaHHMe HX
KOMIIAKTHOCTb, MX HAa3BaJM «Bpofie Ol 3Be3dnl» (KBasu' —
3Be3Hble 00HEKTHI, KBa3apsl).

Yro rtakoe xBasapwi? Hakme-to cBepxramaktuku? HWiau
B3opBaBmINecsa rajakrtuku? Mam sapopwimy Gymymux rajiax-
tuk? Waum gro-to uuoe? Jla m Kak Boobmie obpasyiorca ra-
naktuku? Iloka 4to paccmMaTpuBaloTCA pasiiMyHble FHIOTE3bI.
OTrBer Ha 9TH BONPOCH TNPHU3BAHHI [aTh [JajbHelluHe
HCCleJOBaHUSA.

Ecin m ecTth eme KaKue-TO KOCMHYeCKHe OGBEKTHI 3a
pybexkaMu [ecsiTKAa MUJUIMAPAOB CBETOBHIX JieT, TO A0 HHX
OYeHb TPYHHO «x0GpaThCA» JHa’Ke C MOMOIIBLIO CAMBIX BBICO-
KOUYBCTBHTeJNbHEIX npubopos. Bean uwem mansme ot Hac
00beKT, TeM OJM)Ke ero CKOPOCTh K CBETOBO#. 3a CBeTOM He
YrHAThCA HUKOMY M HHYEMY, II0O3TOMY HMeeTCA «TOPH3O0HT»,
33 KOTOPBIM MBI, B IpUHINNE, HAYET0 YBHAETh HE CMOYKEM.

Paccrosnua Meskay 3Be3gaMM B KajK[AO# TrajlaKTHKe Ha-
CTOJIbKO OT'POMHEI, 4TO II0 CPaBHEHHIO ¢ HMMH BCIO HAIIy
ConHeYHYI0 CHCTEMY MOKHO CYMTATh €IMHON KPOXOTHOH MC-
Kopkoii. Jlyay cBeta, ¢ ero cropocrbio okosgo 300 000 xku-
JIOMETPOB B CEKYHAY, HY)KHO OKOJIO [JeCATH 4YacoB, YTOGHI
nepecedb CosHeUHYIO cHUCTEeMy IO guaMeTpy OpOMTHI mocien-
Hel OT HeHTpa KpymHoii nuaaHersl — llmytona. M wnyskuO
OKOJIO CTa THICAY JieT, YTOOHI Iepeceys U3 KOHLA B KOHeI| BCIO
namy lanaktuky. VI Hy)KHO OKOJIO fecATH MHUIJJINAPIOB JeT,
4T00B AOCTHYb TeX pyOesxeir MeTarajakTuKu, 0 KOTOPBIX
pobpannchk IOKa 4YTO CaMble MOIIHbIE M3 3eMHBIX TeJeCKOIOB.
Jlo 6nuskaitmesi k Ham 3Be3fnl (IIpokcuma B cozBeanuu [enras-
pa) nayu csera gmouger 3a 4,2 roja, a g0 OGamKadeid ra-
naktukn (Marennanossr O6Gaaka), KoTopas, BO3MOJKHO, AB-

' Ksaswu.. (or naT. quasi — sikoGul, Kax GYATO) — 4ACTh CIOMKHLIX
CJIOB, COOTBETCTBYIOLIAsl 1O 3HAYCHMUIO CJOBAM «MHMMBIII», «HC HACTOALIMII».
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JsAeTcA Jumb coyTHHKOM Hame# Iamaxrumku,— 3a 150 TeicAw
Jer.
Beuno nm 6yger pacmuparbesas Meraranakruka? Wam ee
pacHINpeHNe CMEHHUTCA CKAaTHEM U IpeBpallleHHeM CHOBA B
«IIPeJBCEJIEHHYIO» MM B KAaKYI0-TO MHYIO BCEJIEHHYIO, a 3aTeM
CHOBA HAaYHETCA pacuiEpeHue?

CyimecTByIOT Hay4Hbie TUIOTE3bl 06 (OTKPHITOM», TO €CTh
«HENpepHIBHO PACIIMPAIOLIEHCA», PABHO KAK M O «3aKPHITOMY,
TO ecTh «myiabcupywomei», Bcemennoit. O6e rumotesnl B
HecKoJbKNX Bapuantax. OgHaxko TpebyoTcA odYeHb OCHOBa-
TeJlbHBIE HCCEJOBAaHHWA, TOKA TA WIM WHAsA M3 HAX He Ipe-
BpatuTcAd B Oojee WU MeHee OGOCHOBAHHYK HAYYHYIO
Teopuio.

B mpumnume, Kak CYUMTAOT ydYeHHle, BCe 3aBHCHT OT Be-
JIMYMHEBI cpefHell IJIOTHOCTHM MaTepuu Bo BcexenHoil, a Be-
JIMYMAY 3TY IOKA eIne He YHAJ0Ch ONpefedtuTh ¢ JOCTATOTHOH
TOYHOCTHIO.

3aTo0 TOYHO pACCYMTAHA HEKasd KPUTHYECKAS BEJWIMHA,
BHIIIIe W HMKe KoTopoir Bcemennasa pomxHa Bectn ceba
[I0-pa3HOMY.

Ecan cpeguss nioTHocTs MaTepuy paBHA 3TOH BeJINYHHE
AU HMKe ee, To Becenennas Oyger pacmiuparbess 66CKOHEYHO,
mpHUYeM 3Ta CpefHAA ILIOTHOCThL Marepnu BO Bcesnennoil 6y-
ger 6eCKOHEYHO CTPeMHTbCSA K HYJII0 — NPUMEPHO TaK JKe,
KaKk eciu Obl 00JIAYKO [JhIMA CTAJI0 (PACILILIBATHCA» B BO3-
ayxe. Ecam ke NIOTHOCTH MaTepHM OKAaKeTCsl BHIIIE YyKa-
3aHHOM BeJMYHUHBI, TO B Oynymem pacuiupenue Bcenennoi
OpPEKPAaTHTCA M CMEHHUTCA CHKATHEM.

He wuckioueno, 410 mepuopbl pacmupeHus M CIKATHA
yepeayorcsa O6eckoneuno. B aToM ciydae MBI mMeeM «Iyiib-
cupyomyio» Bcenenmnyo. He uckioueno raxske, 4T0 LHUKIBI
«pacuiupeHne — CKaTHe» OTJHYAIOTCA APYr OT Apyra, Ha3-
MEeHAACHh COTJIACHO KaKo#-To 3aKoHOMepHOCTH. B arom ciayuae
MBI MMeeM <«OCHILIupylomyo» Bceenennyio.

flcHo ofHO: Bce, 4TO BO3HUKAET, PAHO MJIM MO3JHO HAOJKHO
HCYe3HYTh, MHA4Ye He OblI0O Obl BO3HMKHOBEHHWHA, a BCe CYy-
mecTsoBano Onl m3Bedno. Ho «ucuesnosenue» B Macmurabax
Bcenennoii osmadaer aumb cMeHy omHHX (GOpPM CYIIECTBO-
BaHUA MaTepuum ApyruMu, mb60 cama MaTepus CYLIECTBYeT
HM3BEYHO, He POMKIAACH «U3 HUuYero» M He obpamasch «B
HuuTOo». W emie OgHO IpeAmoJio}KeHHe: BHICOKOOPraHM30BaH-
HbBIM ¢opmaM MaTepun (pa3yMHOH 3>KM3HM, HampuMep) Ha
JaHHOM cTaguu Hamei BcenenHoi, BUAUMO, elfe HMKOTrAA HE
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yAaBanoch CTaTh «XO3AMHOM NOJIOMKEHHA» B TaJaKTHIECKOM
macmrabe (B cMbiciie — OBJAfeTh MCTOYHMKAMU 3HEPrUH ra-
JaKTHYECCKHX MacuTaboB).

Bo BcAkoM ciayuae, y HAC HeT HMKAKHX [AHHBIX, CBHJe-
TeJBLCTBY IOIMX O HPOTHUBOIMOJIOMKHOM.

BE3JIHA, IIOJTHAA TAHH

B navame KHUrm Mbl BKpaTie paccKasajiym O pajguoact-
POHOMHMM — MOIIHOM Cpe/ICTBe COBPEMEHHOH HayKM, C IO-
MOIIBIO KOTOPOU OTKPBUIMCH MHOrHe TaWHBI He TOJbKO Bce-
JeHHO#i BooOmie, HO M BO3HUKHOBeHUA COJHEYHOH CHUCTEMBEI,
U Haiued poxHol muaHersl B 4YactHoctH. O maaHere 3emus
HaM NPEeJCTOMT roBOpHTH gasbiie oco6o. Ceituac octanoBUMCs
Oosiee pgeTranbHO HA TOM, KaK HccielyeT COBpPeMEHHAs acT-
poHomus Geckpaitune npocropsl Hocmoca.

M. B. JlomoHocOB, BrasasiBaBuIniicas B He60 Yepes BecbMa
HECOBepIIEHHKI B €ro BpeMeHa Tejeckom, nucax: «OTKpHI-
jnach 6e3fgHa, 3Be3 MoJHa». JIIONAM cerogHAMIHEro MHA, YbH
annapatel no6uiBaium Ha Mapce, Benepe m pake cymenn
noknnyts CosHedyHyIO cHcTeMy, TeM He MeHee B IOpPY BO-
CKJIMKHYTh BCJ€[ 32 BEJMKNUM YYeHBIM, HECKOJbKO nepe-
¢pasupysa ero caosa: «Orkpbinach GesmgHa, TAalH MOJHAY.

AcrpoHoMHuyeckne MccieJOBaHMA 3Be3qHOro Heba Ha mpo-
rakennn XIX — XX BeKOB BO MHOrOM M3MEHHJH NpPeICTaB-
nenua uenoseyectsa o Hocmoce'.

Pannuie Bpome 6Bl Bce ObLIO SCHO: 3Be3[bl, BOKPYT HHX
miaaHeThl, a MeX 3Be3gaMH — Imycrora, BakyyM. Ho oxasa-
JIOCh, YTO Ha fejie KapTMHA BceneHHOU MHOro ciokHee,

«Heckoabko Jier Has3ajg,— HUMIET COBETCKUNH acTPOHOM
10. H. Edpemos,— g Obli HeMaso yauBjieH, He yBUMIEB Ha
¢ororpacdun obsactu cosse3gusa Opuona, momelleHHOH B
wypuane «3emasa u Bcenennas», 3HaMeHHTOH TEMHOH Ty-
manHoctn Houckasa [onoa... OkaseiBaercs, XymOMKHHK pe-

! B nawe ppeMs 4acTo BHIACNSIOT TAK HasuiBacMbiil Gummnuit Hocmoc,
yacTh ConncyHON CUCTEMBI, HCCIIElyeMas NIPU IOMOLUM MCKYCCTBCHILIX CyT-
HUKOB 3eMJIM, KOCMUYECKMX ANNapaTOB M MCKIJIAHETHBIX CTANIUME, U [adb-
uunit Hocmoc — Mup 3Beag u ranaktux. B amurepatype momsaTMe «KocMoc»
ynorpe6asercA B IByX 3HaYeHHAX: B cMbicje cunonuma Beenennoit (B atom
ciyyae AaHHOE CJOBO MHMINYT — KaK M MBI B HACTOALICH KNWIre — C 3arjas-
HOMi GYKBBI) M B CMBICJAC OKPYKAIOIIEr0 HAC KOCMMUYECKOTO IIPOCTPAHCTBA,
KOTOPOC MCCJIC[lyeTCA M OCBAaMBAETCA JIOALMHU (B BTOM Cjyyae OlO NHUIICTCA
€O cTpo4Hoil GyKBHI).
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HINJ, YTO Ha Hebe He MOKeT OBLITH CTOJb YEpPHHIX obGaacreit,
Ja eme Takod MNpPUYYAIHBOH (OPMBI,— M 3apPETYIIMPOBAJ
HECUYACTHYI0 TYMaHHOCTb.

Muorue acrpoHomsl A0 Hauyana XX BeKa TOKe He BEPHJIH
B CyulecTBOBaHHMe TeMHBIX TyMmMaHHocTei... IloceTurensam o6-
CepBaTOpHi, jKeJaBIIMM BHAEeTh «GECKOHEYHOE MUPOBOE IPO-
CTPAHCTBO», IOKA3bIBAaJiM MMEHHO 3TH obOaacta. Mwul 3HaeMm
Tenephb, YTO KaK pPa3 B HMX HAJbIIe HECKOJIbKHX COTEH map-
ceK | HMUYero He BHIHO».

To, uTo Mexay 3Be3maMm CcymecTByeT HeKas ocnabasa-
omas UX cBeT cpepa, npegnonoxkun eme B 1847 romy BHI-
pawowuiica poccuiickuit yuenniii B. fI. Crpyse. B nauane XX
Beka Ha (poHe 3Be3qy OHI OOHapy)KeH Me}K3Be3JHBIH Traa.
OnHako y4yeHble GBIIM CKJIOHHEI CYHTATh, YTO MOTJIOIIAlOIIEe
BEI[ECTBO COCPEJOTOYEHO B OTJAEJbHBIX TYMaHHOCTSIX, B OC-
TaJIbHOM jKe MPOCTPAHCTBE HMYTO HE MOKeT MellaTh Habuio-
penuaM. OHHM, IO MPOHHMYECKOMY 3aMEYaHHIO AHIJIHICKOro
acTponoMa A. IAAMHITOHA, HANOMUHAJIM TOCTEH, OTKAa3bIBa-
OUUXCcAd HOYEBATh B KOMHATE, Tfie SAIKOOLI SABIAIOTCA NpPH3-
pPaKu, # BMecTe ¢ TEM roppo s3aABaAwmux: «Msl B Ipu3pakos
He BepuM!»

B 30-x romax namero Beka OBLIO JOKa3aHO CYIIECTBOBA-
HHe Mejk3Be3gHou cpexnbl. Vlayuasa Giaeck 3Be3y Tak HasbIBa-
€MBIX PAcCeAHHBIX CKOILIEHHWH, yueHnle OGHAPYKHIIH, UTO 4eM
CKOMJIGHHME [aJjibliie OT 3eMJH, TeM OHO KajKeTcs... Ooiblie
(x0T Bce OHM IO BeJUYMHE JOMKHBI ORITH NIPUMEPHO PaBHEI),
ActpoHoMaM HpPHILIOCH HpPU3HATH, YTO 3deKT aToT cosgaer
cpena, morjomaoomasn ceer. YTo ona u3 cebs mpencrTaBasger?

ITocrenenno BHIACHHIOCH, YTO Me)K3Be3qHbIe Oe3qHHI PO-
HU3LIBAIOTCA BUAUMEIMH M HEBHAMMBIMH JIYy4aMH, 4TO 3[eCh
CYIIECTBYIOT MATHHTHLIE IOJISA, UblJIb, Ta3 M3 aTOMOB, MOHOB
u Mojexys. XOTA 3Ta MaTepus Me)K3Be3THOH cpejbl OYeHb
paspekena (TO eCTb KOHLEHTpAUMsA ee UPe3BbIYAHHO HM3KA),
Macca ee OTpOMHA: ecau OBl MOKHO GbLIO cob6paTh BCIO IBLIbL
u Bech ra3 u3 uactu lanakTumku, Braouaomedn Conanme n
6amxaiimue 3Be3[bl, M IOJOMKHTH MX HA OJHY YaIlly BECOB,
TO Ha [pYyryio, 4ro0bl ypaBHOBECHUTb HX, NPUILIOCH OBl IO-
JIOKUTb IOYTU BCE DTU 3BE3[HI.

B o6mem, NITHOPUPOBATH Me;K3BE3HYIO cpefy HeabsdA. Ee
HYKHO HcCCaefoBaTh, mayuarb. OmHAKO [ej0 ITO OKa3aJoCh

' TMMapcek — efnAMIA U3MEPEHNs] PACCTOSAHHI B aCTPOHOMHH, PaBHAA
3,26 cseroBoro ropa.
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4gpe3BeYaiiHO clokHBIM. VI TEIIBR M ra3 nmpoABAAOT cebs B
TeJeCcKomax, JIMIIb €CJd MX OCBeldaeT CBOMM CBETOM 3Be3fia.
Ho cama 3Be3fa 3a melJIeBBIM 3aHABECOM TYCKHeeT H KpacHeer,
ceer ee ocaabaserca, kak y Conmnma, mpubamxamomerocs
K TOPH30HTY.

Bor 3mech-To Ha TOMOI[b U HPHXOAAT PAXHOTENECKOIHI.
Monekyna Ka)kgoro BelLIeCTBAa M3JydaeT 3JEKTPOMArHUTHEHIE
KoneGaHMA Ha cBoeil coGCTBEeHHOW pamuoBosiHe. PaguoBosusl
¢BOGOIHO MPOXOIAT CKBO3b TOJI(M KOCMHYECKON IBLIM M He-
CYT HAM YHAKAJbHYI0 HH(POPMAHIO O MOJIEKYJIAPHOM COCTaBe
¥ (PU3MYECKUX YCJIOBHAX B IAyOMHAX MeyK3Be3THBIX rasoBbIX
M OHJIEBBIX 00JIAKOB.

Ha nomomp npmxomsar Takke HabuogeHus B yiabrpadu-
OJIeTOBOM M PEHTreHOBCKOM AMAala30Hax ¢ 60pTa KOCMUYECKHUX
obcepBaTopuii.

«OBHTATEJIH» ME/K3BE3JJHBIX IIPOCTPAHCTB

Uccnegoranus mokaselBalOT, YTO IJIABHBIA «OOMTATeNb»
MeJK3Be3HbIX NpocTpaHcTB — Bogopox. Ilo umcay aromos,
pacnpoctpaneHHHX B HocMoce, oH Bo MHOrO pa3 mpeBOCXOAUT
YacTUIbl BCEX OCTAJNBHBIX 3JIeMCHTOB, BMecTe B3AThIX. OqHaKO
A 3TOT ra3 paspekeH 4pe3BBIYAWHO: MBI yKe TOBOPHJIH, YTO
B NPOCTPAHCTBE MeKAY 3Be3daMH jake O6au3 miuockoctu [a-
JAKTMKH OfMH aroM BOAOpOJAa NMPHUXOAMTCA HA [JBa-TPH KYy-
OHMYeCKMX CAHTMMeTpa NPOCTPAHCTBA, TOTJAa KAaK B TOM jKe
o6beMe 3eMHOM aTMocdephl COmepyKaTCsA MHUJLIMAPABI M MMJI-
JHapAnl aToMoOB ra3oB. Eciu 661 KOCMOHABT cesiajl B MEPOBOM
OpPOCTPAHCTBE TOJBKO OXMH BbIOX, TO BBIJOXHYTBIA UM BO3-
AYX NpU YIOMAHYTOW BBILIE CTENEHU pa3pesKeHHOCTH MOT 6bl
3aMOJIHUTL «KOcMHMYecKnit KyG» ¢ pebpom 400 km!

MesxaBe3iHBIi ra3 pacnpeneseH HepaBHOMEPHO: MeCTaMH
OH co0upaercsi B CPaBHHTEJLHO IJIOTHble obGiaka. B Hamei
lanakTnke ocHOBHAAg Macca ras3a ¢ Hambosabuiedl KOHIEHTpA-
nueil cobpaHa B IJIOCKOCTH ee CIUPAaJbHBIX PYKaBOB...

Opna M3 mociefHMX MOJeJeNl pacrpeneseHUs Me)K3Be3Ji-
HOTO rasa, OCHOBaHHAfA HA HAOMIONEHUsIX PATUONMHHUN MoJe-
KyJd OKHCH Yriepoja, pUCYeT KapTHUHY, COTJIAacHO KOTOpoi
cepuueckue obnaka fMaMeTPOM B HECKOJIBKO MapceK Kaskjoe
pacIojioyKeHbl Ha PACCTOSHMHM NpPMMepHO 25 mapcek APYr OT

npyra.
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ATtoM BOmOpOpa — 3TO «pagMOCTAHUUA», paboTarmas Ha
OJHOH, CTPOro (PUKCHPOBAHHOH YACTOTE, COOTBETCTBYIOLNEH
gnude BojaHbl 21 cM. OgHAaKo acTpOHOMBI 3aMeTHJIM, YTO M3
ONHHUX CKOIIJIEHMH rasa [0 Hac JOXOAAT HECKOJbKo 6olee
IJIMHHBIE, M3 JAPYrux — 6ojiee KOPOTKHE BOJHBL. Y4YeHHIE
NPEANONIOKMIM, YTO Ia3 HaXOMUTCA B ABI)KEHHH M BapHAI UM
OJUHB BOJHHI — Pe3yJbTAT XOPOIIO M3BECTHOrO HBIHE KaiK-
nomy wkoabHuKy addexra [Jonnnepa. Cyrs aroro addexra,
HAaIOMHMM, CBOAMTCA K TOMY, 4TO IpPH HPHOIMIKEHHH WcC-
TOYHMKA 3BYKa (MJI cBeTa) K Habiomarelio MJMHA COOTBET-
CTBYIOI[MX BOJH YMEHBIIAeTCSA, a 4YacTOTa — YBeJUYUBAETCA
(opu ymaneruu — Haobopor). Iloatromy rynok mapososa cibl-
LIATCA NpPU ero npubIM)KeHUN MeHee «DACOBHTBIM», YeM NpH
YAAJEeHNU: BOJHBI 3BYyKa, NPHUOJMKAACh, KaKk Obl CKUMAIOTCA
U TOH IOBHIIIAETCH.

OTKYJ]A BEPETCA ME/K3BE3/]JHOE BEIECTBO

UccnegoBanusa Mex3Be3gHOM cpejbl BLIJBUHYJIN HOBbIE
npo6aemel. C OHOI CTOPOHEI, BHIABUIOCH CBOEOGpa3He CTPYK-
TYpHl 3TOM Cpefsl, ¢ APYroil — BO3HMKJA 33[a4a OOBACHUTH
ee NPOUCXOKIAEHHe C IOMOIIbI0 METOROB PajUOACTPOHOMHH.
B kocmuueckom mpocTtpaHcTBe Oblnm oOHApYyKeHBI coefHHE-
HAfA, COeprKalue Yrjiepoj, TO €CTh BellecTBa, MHOruMe H3
KOTOPBHIX MOIYT Yy4acTBOBATh B IIPOI(ECCAX 3aPOMKACHHMA KHM3-
gr. Orkyma B3fAauMch TaKHe Bem[ecTBA B 0e3)KU3HEHHOM
Kocmoce?

Ha srtor Bompoc mosnroe Bpems He Gulio orseta. Ho BoT
He TaK [aBHO OBLIM OTKpPHITHI «HEeBHAUMBbIe» 3Be3jnl. Her, Kak
4 BCeM CBETHJIaM, UM CBOHCTBEHHEI IpOLieCCHl M3JIYyYeHUsA, HO
B HeBUAUMOM — MH@paxpacHoM amanasoHe. JlerajabHbie Mc-
CleOBaHUs IOKA3aJH, YTO BTH 3BE3[ABI OKPYKEeHbl («KOKOHa-
MH» — IUIOTHBIMH TIa3oBO-IbIIEBHIMH 000jI0YKaMU. YyeHbIe
HO0JIATAal0T, YTO CaMM 3Be3[hl 06pa3oBajuch B pe3yjbTaTe Cry-
MEeHUsA paspe;KeHHOH MaTepHH, a rasoBo-IiblaeBasg 0005104-
Ka — 3TO, TAK CKas3aTh, TO, 9TO «HE IIOLILJIO B Jej0», TO €CTh
Ha oOpasoBaHue 3Be3[HI.

B Tako#l nJOTHOM M OTHOCHTEJbLHO XOJIOZHOU 06OJOuKe,
HAIOMMHAIOI[EH NPOTONJaHETHYIO TyMaHHOCTh Mosoxoit Cou-
HEYHOM cHCTeMbl (C Heil HAM IPEJACTOMT IIO3HAKOMHTLCA B
ciaenyiolieil riase), BIIOJIHE MOTYT CHHTE3HPOBAaTLCA BeChMa
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caoxHble Molekynasl m nsuinHkd. Ha onpepenennoit cragmm
9BOJIIOIAM MOJIOfIasi 3BE3[a HAYMHAET HCIHYCKATh WHTEHCHB-
HBII «3Be3[HbIH BeTep»' — ITOTOKM BJIEKTPUUECKH 3apsrKeH-
HBIX YaCTHI-KOPIYCKYJ,— KOTOPHH M «BHIAYyBaer» o6paso-
BaBHIMECA MOJIEKYJbl ¥ NBIMHKA B MeK3Be3JHOe Ipo-
CTPaHCTBO.

Opnako caMbpiMH GOJNBLIMMH «PACOBUIATENAMH» TAKOTO
pofla MOJIEKYJ] M OBUIMHOK ABJIAIOTCA, NO-BUAMMOMY, HE MO-
JIOfibIe, 8 OTHOCHTENILHO CTaphle W «XOJOFHBIE» (TeMIepaTypa
nx nosepxHoctH «Bcero» ot 2500 mo 4500° C), Tak HasbI-
BaeMble «KomTsumes, 3pe3qnl. CoenuaaucTsl, H3ydanonue 3TU
HeoGbIgHBIe HeGecHble OOBLEKTHI, [JOKA3aJH, 4YTO B MX aTMOC-
depax, rme Mago BOxOpoOfa M MHOIO Yriepopa, obpasyercs
rpaguTHAA ObIb (ee MMEHYIOT «caKed» MM «KOMOTBIO» ),
KOTOpas IOj [aBJIEHHUEM «3BE3QHOr0 BeTpa» IONMajaeT B KOC-
MHU4ecKOoe NMPOCTPAHCTBO M PACCeMBaeTcs B HeM.

ITpumepHno Takum ke myrem B atmocgepax 3Besf, Goiee
60oraTeiX KHMCJIOPOJOM, Y€M YIriepOLOM, KOHJEHCHDPYIOTCA CH-
JIMKATHbIE NBUIMHKMA, TAK)Ke ¢BHIMETAaeMble» B MEK3Be3[HOE
OPOCTPAHCTBO [AaBJeHHEM H3JIYy4YeHUs 3Be3[bl.

Nayuasa mnorsomenue M moAsApH3aliio cBeTa (MOMHHTE,
MBIl TOBOPHJIM, YTO JIy4Y CBETA IpPeJOMJseTcs, IPOXOAs CKBO3b
KpHCTAWI? ) JajleKuX 3Be3Ji MeK3Be3XHBIMU NBUIMHKAMH, yde-
Hble OPHOLIM K BHIBOAY, 4TO rpadMTHEE MIM CHJIHKATHHIE
Apa OBUIMHOK B YCJIOBHAX MEK3Be3gHOro 00JiaKka IOKpHIBa-
I0TCA «MaHTHe#d» M3 3aMep3IIHX TraszoB, HPEMAe BCEro —
OOBIYHOIrO JbAA.

Haxk :xe paboraer Me)k3Be3ZHBIH «COOPOYHBLIN KOHBeWep»
[0 MPOM3BOACTBY HPOCTHIX M CJOKHBIX MOJEKYJ?

Yuaensle npeacrasasior cebe sro Tak. Hexotopsie 3Beansl,
BpOJle T€X, O KOTOPHIX MBI TOJbLKO YTO YHOMHHAJIH, IOCTAB-
JSAIOT B KOCMHUY€CKOe IPOCTPAHCTBO YacTunsl nuiin. Ilosepx-
HOCTh ITHMX YACTHI CIOCOOHA 3aXBATHIBATH ATOMBI ME)K3BE3[-
Horo Bogopopa. CrankmBasgch Me co6oii HA NOBEPXHOCTH
NBINHKH, aTOMBI cauBaloTca B Mouaexkyasl Bogopopa (Hi),
KOTOphle TYT K€ OTPHIBAIOTCA OT NLUIMHOK M IONAfAIOT B
«ra3oByio ¢asy». MoHnsanus 3THX MOJIEKYJ] KOCMHYECKHMHU
JydaM# NPUBOJUT K LENOYKEe MOH-MOJIEKYJAPHBIX DPEAKLHH,
B pe3yiabTaTe KOTOPBIX CHHTE3NPYIOTCA Bce bojiee CIOMKHEIE
coeanHeHuAa. OcoGeHHOCTb HMOH-MOJIEKYJSPHBIX PpeaKIUHl B

! Takoit «3se3sublii Berep» uMeer W name Coanne (0 €CONHETHOM
BeTpe» CM. B CJIEAYIOLel rjase).
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TOM, 9TO OHM DHEPrMYHO NPOTEKAIOT LUPH CKOJb YroAHO HH-
3KUX TeMIlepaTypax.

Tak npoucxoaut «cGOPKa» CHOKHBIX MOJEKYJd B YCAOBHAX
Me:K3Be3JHOr0 rasoBO-NIbLIEBOro objakxa.

PONXJAEHHE H THBEJIb 3BE3]]

PackpriBaeM «AcTpoHoMHuueckuidl Kajienpapb» Ha 1986
roj.

Nurepecyomnxca cocTOsIHMEM acTPOHOMHMYECKOH HAYKH,
rOBOPUTCA B OJHON M3 ero crareil, 4acTo IOpPa>KaeT, KaAK 3TO
aCTPOHOMBI YMY[JpPAIOTCA MHPOCJHEJUTH DBOJIONHMIO 3Be3[, He-
CMOTpPS HAa TO YTO JKM3Hb 4YeJOBEYECKOH IHMBHIM3ALNU —
JIMIIb KPATKHH MHT IO CPABHEHHIO C BPEMEHEM JKU3HU 3Be3-
ael. Mexxgy Tem K HacTosieMy BpeMeHH MbI 3HaeM B OC-
HOBHBIX Y€pTax, KaK POMKAAIOTCH, YKMUBYT M YMHPAIOT 3Be3Jhl
Pa3HBIX THIOB, KAKOBB MX MCTOUYHHKHM 3HEPrUU M BHYTpEeHHee
cTpoeHue. B peutenun aToif 3ajaun acTpoHOMAM IOMOTAaeT TOT
daxr, 4To cpegu cTa ¢ JUIIHMM MUJJINADPAOB 3Be3j Hallei
FamakTuKH HMeIOTCHA 3BE3[Bl, HAXOMAIIMECH HA CAMBIX pas-
nu4YHbIX craguax ssoalonuu. CpaBHuBag ux Mexpgy coboii,
MOKHO KaK OBl IpOC/ieflHTh MCTOPHIO 3BE3[hl OT €e BO3HHK-
HOBEHHS W MOJIOJOCTH [0 CTAapPOCTH M yracaHus.

Cornacuo HaunGojiee pacIpoCTpaHeHHOH B HACTOAIIEE Bpe-
Ms CpeAM acTPOHOMOB TeOpHH, 3Be3[bl 00pa3yloTcA B pe-
3yJAbTaTe B3aMMHOIO NPHUTSKEHHUS — IPABUTAIMOHHOIO CKa-
THA rasonbiieBuiXx obsaxkoB. Bo Bpems c)xartus HOpOMCXOXHUT
npesBpaiieHie rPaBHTANUOHHOH JHEPrdM BO BHYTPEHHIOK
9HEPTUI0 BellecTBa, KOTOPOEe MOCTeNeHHo pasorpesaercs. Tem-
neparypa B LeHTPaJILHOH 30He popMupylomieiica 3Be3aLl pac-
tet. Korga ona mocturaer 10—15 munnnonoB rpagycos, Ha-
YNHAIOTCSA TepPMOsAJiepHBIe PEaKIUU NpeBpalieHus BOLOPOAA B
requil., ITH peakuun obecnevnBalOT paBHOBECHOE, YCTOHYMBOE
cocTosiHue oOpasoBaBuieiics 3Be3[bl Ha NPOTSIKEHMH MHOTHUX
MIJIJIAOHOB M JaKe MHJLIIHAPHOB JieT — TYT BCe 3aBHCUT OT
Macchl 3BE€3[bl.

Yem MeHbIIe Macca — TeM JOJblle KUBET 3Be3[a.

Ecnun macca npotossesgnl (To ecth popMuUpyomieiics 3ses-
Ibl) OYEeHb MaJa — II0 CKPYIYJe3HEeHIINM BHIYUCIEHUAM acT-
podu3UKOB, MeHee BOCbMY IPOLEHTOB COJTHEYHON,— TO Yy Hee
B Ipolecce rPaBHTALMOHHOrO CKATHA TAK HUKOrAa M He
AOCTUraeTcAd TeMIEeparypa LEeHTPaJbHOU 30HKI, JOCTATOYHAA
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ANA Havana Tepmosfepubix peakunuil. Takaa mnporossesga
HUKOr[la He BCILIXHET 3Be3J0M.

Ecau Macca nporossesnsl 6ojiee MiIn MeHee CONOCTABUMA
C COJIHEYHOH, TO ecThb COCTaBJIsAEeT He MEHee BOCBMH COTHIX
maccel ConHI@a, TO 3Be3[a «3aropaercsi» M MOKET YCTOAYMBO
CBeTHTh MUJJIMOHB MM Mujadapasl Jjer. Tak, 3Besgnl ¢
Maccoil, PaBHOH COJHEYHOH, KHUBYT OKOJO AecATKa MMIIN-
apioB JieT, 3Be3/ibl IOMeJb4e — JECATKM MHJINAPAOB JIET.
Jus cpaBHenusa: 3Be3fa, BTpOe NPEBOCXONAINAA MaCCOH
CouaHne, KUBeT OKOJO MUJUIMApAA JieT, 4 BAECATEPO IPeBOC-
XOALIAA — «BCEro JIKIIby KAKYIO-HUOYAb COTHIO MMJJIMOHOB
aer. Bopouem, y aTMX 3Be3l, KaK YBUAUM HHKe, CYABLOH
COBEpIIEHHO pa3HbIe,

Korpa mcuepneiBaercsi sepHOE TONIJMBO, YNTAaEeM MHI B
kuure npodeccopa U. [I. Hosnkoa «Yepusie puipel u Bce-
JieHHas», 3Be3/]a, IPOROJKAsA TePATh dHEePrHio Ha U3JydeHwue,
nocteneHHo cxuMaercs. W ecam ee macca He mpeBblIIaer
maccy Connna Gosee uem B 1,2 pasa, TO c)KaTHe 3aKOHYHUTCA,
KOT/]a PafuyC 3B€3[hl COCTAaBMT HECKOJBKO THICAY KHJIOMET-
poB. asiMu caoBamm, korja Hame CoaHue yMeHbIATCA [0
pasMepoB OfHOH W3 CBOMX IJIAHET,— CKAaKeM, 0 Pa3MepoB
3eman. IlnoTHocTh BemecTsa M 3TOM MOMET JOCTHIHYTS
YyJOBUIMHON BeJIMIMHEI —10° I‘/CM Taxkne 3Be3anl, JaBHO U3-
BECTHBIE acTPOHOMAM, IOJIYyYWJM HA3BaHMe GeJBIX KapJIMKOB.

Ilocne mpeppamenus B Gejoro KapjiuKa 3Be3fa OCTHIBAET,
nOYTH He yMeHbIIas CBOUX pa3MepoB. BosHukaer eure ogHO
OTHOCHTEJLHO YCTONYMBOE, PAaBHOBECHOE COCTOSHHUE, TAK 4TO
Gesblii KApPJIMK HA MPOTSIKEHMHM HOBBLIX U HOBBIX MHJLIMApPAOB
JIET MOKeT MOJHOCTBIO OCTHITh M MNPEBPATUTHCA B YepPHBIH
KapJuK TOTO jKe pa3Mepa, >KU3Hb KOTOPOTO CTOJIb K€ HJIH
nake ere 6osiee MPOJOJKMTENbHA,

Ecan ;xe Macca 3Be3[bl mpeBLIAaeT CONHEYHYIO Goee geM
B 1,2 pasa, To, mo pacueraMm, B XO[e C)KATHA IUJIOTHOCTh €€
BEWIECTBA MPEBLICHT YKAAHHYIO BEIIE KPUTHUECKYIO BeJIH-
unry (10° r/cM®) u BOBHUKHYT sAflepHBIE PeaKIUH, IOTI0AI0-
mue MHOTO Hepruu. PaBeHCTBO CHJ TATOTEHUA M [aBjeHUA
HapymWHTCA, U 3Be3fla Ha9HET CTPEMHUTENbHO CIKUMATbCA.

B mpomecce 3Toro c)kaTms MOMKeT NPOM3OWTH AQEPHBIH
B3PHIB, KOTOpPHIA [eHCTBUTEJBLHO HEOMHOKPATHO Habialoxascs
7 DOJYYHMJI HA3BaHUE BCILIIIKM «CBepXHOBOM» 3Beapnl. Ilpu
9TOM B3OpBaBLIAsACA 3Be3na cOpachiBaeT 000JIOMKY, KOTOpas
paccemBaercsi B OKDY’KalOlmleM KOCMHYECKOM IPOCTPAHCTBE,
OnarogapsA 4eMy sfBJeHHEe «CBEPXHOBBIX» M HaOJMIOfaeTcsA.
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Cama e 3Besfja npeBpaIiaeTcs B TaK Ha3LIBAeMYIO HEHUTPOH-
HYIO 3Be3[y: CHJIbI TATOTEHUA CKUMAIOT €€ HACTOJbKO, YTO B
IeHTpe 3Be3[bl IUIOTHOCTh OKAa3bIBAETCSA COIOCTABUMON ¢
anepuoit (10'* — 10'° r/cm®).

AcTpodu3MKyN HA3BIBAIOT HEHTPOHHYIO 3Be3[y cBOeoOpaa-
HBIM aTOMHBIM SIIPOM C MONEPEYHHKOM B JECATOK KHJIOMET-
poB. B Takoii 3Be3qe simepHble YACTHUIBI — HYKIJIOHB — OYEHb
TECHO HpIKATH Apyr K apyry. CmeumanaucTtsl paccuMTa,
4TO €cJU Macca HeUTPDOHHOHW 3Be3[bl HE NPEBOCXOAUT ABYX
COJIHEYHBIX, TO BHOBb HACTYIIA€T COCTOSIHME YCTOMYMUBOTO pPaB-
Hoecus. OHO ¥ sABAsETCA KOHEYHBIM COCTOSIHMEM 3TOH oOC-
THIBILIEH 3BE3[bI.

Ilpaspa, monsaTue «OCTHIBIIASI» M B JaHHOM CJiydae BechbMa
orHOcHTeNbHO. IIpocTo npu Takoii NJIOTHOCTH TeMiepaTypa He
CKaaplBaeTcsl, KaK o0bluHO, HA BeauuyuHe fasiuenns. O6pasHo
roBOpsi, ¢ HAaLIeH, 3eMHOW TOYKM 3PEHHA, TEIJIO «BefieT ceGsA»
Tak e, Kak xoiyox. IlosToMy HeATpOHHYIO 3Be3ay HMeHYIOT
«XOJIOMHOH», XOTA B ee LEeHTpe TeMIepaTypa MOKeT JOCTH-
raTh COTHM MHJIJIMOHOB I'PajfycoB, U [JayKe HA MOBEPXHOCTH —
OKOJIO MHJIJIMOHA.

Ilomuute mnepByio raaBy «Tymannoctn AHgpOMenbI»
U. Edpemona?

«..BbpoH3oBrle HUAMHADPH [Oracium OSHOBPEMEHHO ¢
ymoakmei Bubpanueil kopnyca. Ha npasom nepegneM askpane
I0IBUJIACh OrPOMHAs 3Be3/1a, CBETMBINAs TYCKJLIM KpacHO-
KopnuHeBniM cBeToM. Ha MruoBeHue Bce ouenenesu, He CBOJSA
rj1a3 ¢ TPOMAJHOrO IICKA, BOSHUKILEro U3 ThMBI NPAMO mepej
HOCOM Kopabus...

— Henesnan 3Besna!l — ¢ yxacom Bockaukayiaa Murpup
Hurpa.

— Jla, 310 jKejesHas 3Be3[a,— MeNJIEHHO CcKaszax Ipr
Hoop,— ykac acrposerduxos!..»

HejitponHble 3Be3bl acTPOHOMBI HMCKajad ROJro, HO 0Oe3-
ycnemno. Jleao B TOM, YTO Takme 3Be3[bl MCIYCKAIOT BUIH-
moro csetra B Mujumon pa3 meunbume Coanpa. Ilostomy mx
MO?KHO OOHApPYKUTh, TOJBKO €CJIM OHU He OCOGEeHHO JajieKo
or Hac. [la M TO Kak ee OTAMYALIb OT OOBIYHBIX HEAPKHUX
3Be3n?

Otkpelnu HeliTpounsle 3Besant B 1967 romy, cnycra 33
rofa Iocje TEOPEeTHYECKOrOo IPeJCKa3aHHWs HX CYIIeCTBOBA-
HUs, TpUYeM COBepIIeHHO ciyuaiHo. BrigcHuioch, 4To Ha
[OBEPXHOCTH HEMTPOHHBIX 3Be3]], C UX CHJILHBIM MarHHUTHLIM
1oJjeM, eCTb 0OCOOEHHO aKTHBHbIE 00JIACTH, N3JIydaIOII1e MOIL-
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Hble IOTOKM PafHOBOJH. 3Be3fa BpalllaeTcd, U 3TH HOTOKH —
toke. Ilonyuaercst HeuTo BpOJe BPAIIAIOLIErOCA MPOKEKTOPA.
Korpa paauosiyd Takoro IPHPORHOrO «IPOKEKTOpa» Imoma-
JlaeT Ha 3eMJI0, ACTPOHOMBI PErMCTPUPYIOT BCIBIIIKU PagHo-
H3AyYEeHUA — Yepe3 paBHble MPOMEIKYTKH BpPeMeHH, COOTBET-
CTBYIOIlME NEpPUOLY BpalleHHA 3Be3[bl.

Benwsimkn ciegoBaau ofHa 3a APYTOidl ¢ OUEHb KOPOTKHM
mepuoioM — MeHbIle cekyHanl. Tak ObICTpPO Bpamarbcs Mo-
JKeT TOJIBKO «MaJleHbKas» 3Be3fa ¢ MOoNepeYHNKOM He 6oJble
HECKOJIbKUX JIeCATKOB KujoMmeTpoB. Jliobast 3Beama NOKpyI-
Hee — fa)ke GeJiblii KapJUK AMAMETPOM BCEro B THLICAYY KH-
JIOMETPOB — IpPH TaKO# CKOpOCTH BpalleHusa OymeT mpocTo
pasopBaHa HAa KYCKM IeHTPoOeKHbIMH cuiaaMu. Toabko Yy
MaJleHbKOM HEATPOHHOH 3Be3Mbl CTOJb OBICTPOE BpalleHHe
elfe He NpeBHILIAET Mpejesia MPOYHOCTH.

Hosrie kocMuueckne OOBEKTHI 3a MX «ITYyJIbCHPYIOIIEe»
paguomsiydeHue HazBaau myiabcaphl. VI BoT HabaoneHus nog-
TBepauau Teopmio. Briio gokaszaHo, YTO myJbcapel — 3TO M
€CTh HeHTpPOHHBIE 3Be3[Ibl.

TakoBa «CTapoCTb» He CJIMIIKOM KPYIHON 3Be3[bl, MEHb-
me npuMepHo aByx Macc Coanna.

Hy a ecau 6oabmie?

BrickasbiBasach MbICib, 4YTO, MOKeT OBITB, CTOJb Mac-
CHBHBIE 3BE3[l B KOHIe CBOEH DIBOJIONUHU B3PHLIBOM BEHI-
6paceiBalOT B OKpYy’Kalolee IPOCTPAHCTBO GOJNBIUIYIO HYacTh
CBOeil Macchl, a OCTAaTOK, ¢ MacCoil MeHbIle KPUTHYECKOH,
ONATH-TAKH IpeBpalaeTcs B GeJblil KapiUuK MM HeATPOHHYIO
speany. Ho rakoit nyTs sBosouuu GOJBIIMHCTBY YUYEHBIX
NpeCTaBisAeTCA BecbMa MajloBepoATHHIM. Bo BcakoM cayuae,
pacueTs! mokasmiBalot, sakiaiouaer M. JI. Hosuxkos, uto ecin
3Be3[a, MOCJie MCYEPNAHUA SAEPHOr0 TrOPIOYEro, CiKAaTHsA
U BO3MOMKHBIX IpolieccoB cOpachlBaHHUA BHEHIHHX 000J04eK,
coxpaHseT Maccy, Bce ellle HPeBHIIIAIIYI0 KPATHIECKHH
npejes, pPaBHBIA NPUMEPHO [BYM COJHEYHBIM MaccaM, TO
Jaske [peicTBMe OrPOMHBIX CHJ [aBJIeHHSA CBepPXIJIOTHOTO
AJePHOTO Bel[eCTBA He CMOMKeT OCTAHOBMTH HAapacTaIOIWii
npoluecc CKaTus.

Hauunaercsa (moBTopsieM, IO CKpynyJe3HedmuMm pacde-
TaM CHeUHnaJncToB!) TaK HA3pIBA€MBI I'PAaBUTALUOHHBIN KOJI-
JIAIC: BEIEeCTBO 3Be3[bl «PYLIMTCA» K LEHTPY, NpHYeM, CO-
rJacCHO TEeOpHUHM OTHOCHTEJLHOCTH, 32 MAOJH CEeKyHAB (Aas
HabalofaTens Ha caMoil 3Be3fie) MJIM 33 MUJJIHMAPABLI M MUJI-
auapasl Jjer (AnsA «cropoHHero» HabGaopatens). Ilpu sTom
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caMo BellleCTBO IIpeTepleBaeT KaueCTBeHHbIEC U3MeHeHusn. Ma-
JI0 TOrO, MOPA3UTEJbHEIM I HALIMX NPUBBIYHBIX IPEACTAaB-
JeHuii o6pasoM MEHAIOTCA CBOWCTBA BOOOINE NPOCTPaHCTBA
U BpPeMeHHM M B KOHEYHOM C4YeTe AOCTUraeTcs Ipenel, 3a
KOTOPHIM M BpeMsi M IPOCTPAHCTBO pPAcCHafalOTCA Ha CBOH
ajleMeHTapHBIe YAacTHIBI — KBaHTH. Matepusa ocraercs Ma-
tepueidi. Ho mosiBasioTca ygusurenbusie (ous Hac!), HoOBHIe,
TPYAHOLpeACTaBIsAeMble (DU3MUECKHE MPOLECCHl, IPOABIAIOT-
cAd HOBble, BO3MO)KHO elle He [0 KOHIA IIOHATHIE HAaMH,
3aKOHBI IPUPOJHL.

Takoe npuHOMONAALHO, Ka4yeCTBEHHO HOBOE COCTOSTHUE
BemecTBa BO DBcenenHoil acTpodusmKy Ha3BajJM «4epPHOH
IbIPOM» .

IlpegmonaraloT, 4TO MaccHUBHEIe «YepHBIe ABIPHI» obpa-
3ylOTcA TOCJe «CMePTH» MaccUBHEIX 3Be3n. CylecTBoBaHME
TaKo# «JBIPHI» TOJ03PeBAaIOT B IeHTpe Hamiedl IamakTmku, a
TaKKe B J[aJeKHX KBa3apaxX, BO B3DHIBAIOIMUXCA AApAX
rajlaKkTHK.

Hexroropble yd4eHble BHICKA3BIBAIOT Aa’Ke IpPeANOJIOKeHHE,
910 Goabmasg — BO BCAKOM ciydae, 3HAUYHUTEJbHas — 9YacTh
BeémecTBa Hameil BcenenHo# Kak pas m 3aKiao4yaeTcsa B «dep-
HBIX OBIPpAX».

IToxa uro — k 1987 rogy — «4epHbie ABIPEI» OGHApY:Ke-
HHl (BepoATHO!) JMINb MO KOCBEHHBIM Npu3HaKaM. B Heko-
TOPHIX TaK Ha3bIBaeMHIX JBOMHBIX 3Be3[aX, TO €CThb B «CO-
HNpsSYKEHHBIX» JPYr ¢ APYroM mapax 3Be3jy — obGbiunas B I'a-
JIaKTHKe KapTHHa, ropasgo Oojsee pacmpocTpaHeHHAs, dYeM
3Be3[bI-OfMHOUYKM Tuma Hamero ConHIa,— OQHUM U3 [BYX
KOMIIOHEHTOB, KaK IOJ03PEBAIOT, KaK pa3 ! ABIAETCA «dep-
HasA ppipa». [leso B TOM, 4TO BELIECTBO OJHOTO M3 KOMIIO-
HeHTOB KaK OBl «3aKpydYumBaeTcA» BOKPYT APYroro M Hajaer
Ha IOBEPXHOCTh IIOCJefHEro, o0pasys TaK HA3BIBaeMBIH «aK-
Kpenuonubiii»' guck. Ilpu aToM BEIJeNsAeTCA TAK MHOTO BHEP-
rud, 970 M3jydeHHe M3 AWCKA BHIXOAUT B OCHOBHOM B BHJE
OUeHb YHEPrUYHHIX PEHTreHOBCKUX ¢oToHOB. Bor mo aromy
PEHTreHOBCKOMY M3JIy9eHHIO OT TECHBIX JBOWHBIX 3BE3THBIX
CHCTEM Yy4YeHble U CYAST O BO3MOKHOCTUM HaJM4dA B HUX
«gepHO# AbIpHIy. IlMaHUpyOTCA SKCIEPUMEHTH IO PErmcTpa-
OUM IPaBUTANMOHHBIX BOJH, MAYMHUX OT TAKUX OOBEKTOB.

' Axkpenusa (or nar. accretio — nmpupamesue, yBeluuenne) — rpa-
BHTAIMOHHBIA 3aXBAaT BeIeCTBAa M NOCJIeAylOliee ero majeHue Ha KocMuue-
CKoe Telo (Hampumep, Ha 3Be3/y) IOA AedcTBHEM rpaBUTALMOHHHIX cui. IIpu
9TOM BBIiJAETCA IPaBHTALMOHHASA BHEPrAd.
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Bo3aM0KHO, ¢ IOMOIIbIO ITUX DKCIEPUMEHTOB TEOpHA CyIe-
CTBOBAHHUS «YEPHHIX JbIP» HOJYYHT emie Gosee 060CHOBaHHBIE
foKazaTeabeTBa. UTO K, NOOMKOEM — YBUIUM.

H3 YEIr0 POKJAKOTCA 3BE3]]bl

Msb1 roBopmiu, 4TO GOJBITUHCTBO ACTPOHOMOB CUYHTAET:
3Be3/ibl, a TAKKe IJaHeTHl M Majble HebecHble Tena o6paay-
1I0TCS B Pe3yJibTaTe B3aUMHOILO NPUTSAKEHHMA YacCTHUI[ ra3oBO-
NBLIEBBIX 00J1aKOB, HIMPOKO PACCEeSHHBIX 1O Bceil Beeaennoid.
V3 paccesHHOro MejKIy 3Be3ZaMM OTPOMHOr0 KOJHYECTBA
rasa ¥ nbBLIM, YacTO 06pa3yIominx, TaK CKa3aTh, CBOEOOpa3HLIe
«MejK3Be3[Hble 00MaKa», M [0 CHUX IOp NPOAOJKAIT POM-
flaTbCsi 3Be3Jbl. YdeHble [OKa3hiBAKOT, YTO M Ceiyac MOKHO
Ha6Gaonath uHpaKpacHoe H3JIyueHHe MPOTO3Be3]] B CTAAUM
MX OKOHYATEJHLHOro (OpPMHPOBAHUA W3 MEK3BE3[HBIX IBLIU
¥ rasa.

3a mocaemHMe Tofbl OOHAPYKEHO, UYTO MeEK3Be3JHbie ra-
30BHIe 00JIaKa COXepyKaT pasHOooOpas3HBIe MOJEKYJHHl, BIJIOTh
O OOBOJILHO CJIO}KHBIX, COCTOSAIHX M3 JAecATKa u Oojee aro-
MOB (OTKpPBITHI, HAIIpAMeEp, MOJIEKYJHI, comepsxamue 13 aro-
mos). Hexoropbie acTpoHOMBI B CBA3M C 3TUM BBIIBUHYJIH
Ja)Kke MpPeANoOJIOKeHUue, 9TO KMU3Hb 3aPOAMIACHh U3 CJIOKHBIX
MOJIEKYJ B Me’K3Be3OHbIX 00jlaKax, a IOTOM OTTyjAa Iomajxa
Ha miaadersl. Y Xxors TakasA rumoresa MOKa He MMeeT HUKAKHUX
MOATBED)KIEHNE M He MOJYdYHJia NPU3HAHUA, BCE jKe OHA
AOCTAaTOYHO KPACHOPEUYMBO CBMETEJbCTBYET O mporpecce Ha-
mux 3HaHuil o Bcemennoit. Hrime pgaske m peunm ObiTh He
MO>KeT O CYUIeCTBOBABIIMX KOTr[a-TO IpeJCTaBleHUsaX, OyATO
MEKIY 3Be3[HBIMH cHcTeMaMu BO BcesenHo#l mapur «koc-
MudecKasg mycrora». Hak BHAUM, TOBOPUTH O «OYCTOTE» B
KOCMUYECKUX MPOCTPAHCTBAX MOKHO NPHMEPHO C TAKOM jKe
OTHOCHUTEJIbHOCTHIO, C KAKON MBI MHOT/Ia TOBOPHUM O «IYCTOTE»
B J1a6OpaTOPHBIX BAaKyyMHBIX yCTaHOBKax. JImumiHuii pas mox-
TBEPHKAAeTCA APEBHAS MCTUHA O TOM, YTO IIPUPOKA He TEPIHUT
MYCTOTHI...

Brepsble acTpOHOMBI OGHAPYKUIM MeK3Be3IHOE BEIeCTBO,
Habnwonaa Maeanwrin [lyTe — mosocy cBeyenusi, omosichiBa-
omy Bce He6o. B Hexoropeix mectax monoca MieuHoro
Iyt kax 6bl pasgBamBaercA. BHIACHHIOCH, 4TO Karkylieecs
pasjgBoeHre OOYCJOBJIEHO IIOTJIOIEHMEM CBETa 3Be3]] HeBH-
JHMBIMA NBIJEBHIMEH 9acTHIAMH. Doiee geranbHOe M3ydeHue
OOTJIOIIEHNsA CBETA OT 3Be3] II03BOJINIO OGHApYIKUTh KaK
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YaCTHIBI, COCTOANME M3 MUJIJIMOHOB aToMOB (IBLIBL), TaK
M OTHelNbHble aTOMBI MJIM MOJIEKYJbl (ra3). AHAJIU3 CIEKTPOB
HM3JyYeHUA 3BE3[, MPOIIEIIEro CKBO3b 00/1aKa Me)K3Be3HOr0
BeIECTBA, NOMOTaeT pAacHO3HATH pAa3JMYHbIE BUABI ATOMOB
A MOJIEKYJ B O0JIaKax, ONpPefejuTh KOJMYECTBO HACTHI] Pas-
JINYHBIX COPTOB M OOIIMe XapaKTePUCTHKH TeX MIUA UHBIX
KOCMHUYECKHX «O0JaKOBY.

IIpaBna, mopapnasouiee GONBIIUHCTBO OTKPHITUHA B 3TOM
00JIaCTU C/IeJIaHO BCEro JIUIIb 32 HECKOJbKO IOCHETHUX JeT,
U pasyMHO IPEAMONIOKUTh, YTO emme Gojiee MOpa3UTeJbHBIE
OTKpHITUA — BHepeau. K HacTosmeMy BpeMeHM fICHO, YTO B
MeK3Be3[[HBIX 00JIakax HempephHBHO 00pasyioTcsA, pacmaja-
IOTCA M CHOBA 00pasyloTCA MOJIEKYJBl PasjudHOH CTEeHeHH
cnoskHOoCTN, VIHBIMM CcI0BaMH, WAET XUMHUYECKAsT DBOJIOLMA
MoNleKylnspHbIx obmakoB. Ho Ham moka HeusBecTHO, KakK fa-
JIEKO 3allJIa 3TA YBOJIONUA M KaKUe THOHI CJOKHBIX MOJEKYJ
MOryT BO3HMKHYTh B KocMuueckux obmaxax. He smaem MbI
TaKKe, KaK CYI[eCTBOBAHME ME)K3Be3[HBIX MOJIEKYJNl CBA3aHO
C CYIIeCTBOBAHMEM MOJIEKYJ HA IOBEPXHOCTAX ILIaHeT.
Uro K, He 3HAEM,— HAJ0 HANEeATHCH, CO BPEMEHEM Y3HAeM...

BaxHO mogYepKHYTh, YTO, IO COBPEMEHHBIM IpPeJCTaBle-
HHAM, 3Be3[bl M IJAHETHI HE TOJLKO CAMH POMKIAIOTCA H3
rasoBO-IbLJIEBBIX 00JaKOB, HO U, B CBOIO OYepeNib, POKIAIOT UX,
TOYHee, YACTUYHO KaK OBl «BO3BpAINAOTCA» B ra30NblIeBOe
cocrosgaue. Hak rosopumiocs Brilie, aCTPOHOMBI [10JAraiT, YTO
U3BECTHOE KOJMYEeCTBO NbLIEBBIX dacTun, Bo Bcemennoit (a
BO3MOKHO, M Bce OHH) oOpasyercsi B armocdepax «XOJOA-
HBIX» 3Be3ll, OTKY/Ja OHH BBIHOCATCA B ME;K3BE3[HOE IpO-
crpancTBo. Hcratu, mcreyenuwe rasa M NBLIM U3 3Be3N He-
mOCPeJCTBEHHO Ha0iiogaeTcss ¢ MOMOUIbIO ONTHYECKUX Teje-
CKONOB, C KOTOPBLIX BeieTcsi HabiwueHue B yabrpaduoiero-
BOM [MaNa3oHe 3a IpejejaMu 3eMHOH arMocdepsl.

OueHb BaKHO, YTO 3BE3bI BO3BPAIAIOT B MEK3BE3JHYIO
cpely He IpesKHEee BellecTBO, a BelecTBO, o0OraimieHHoe Ts-
JKEJILIMH dJIEMEHTAM#, KOTOpble «CBapWJINCb» B 3BE3IHBIX
He[pax B pe3yJbTaTe PeaKuyil TepMOAHEePHOro CHHTE3a.

...910 cayumjoch oveHb nasHo, B 1054 romgy, B Hurae.
Opuaskabl MPUABOPHLIE ACTPOHOMBI, BSIVIAHYB Ha He(o, yBH-
neayn HoByIO 3Be3ny. CBeT ee ObLA TaK APOK, 4TO 3Be3na Onlia
BUAHA U cpexnb sicHoro Aus. OKoyIo ABYX JIeT cHsja 9Ta 3Be3ga
Ha szemHOM He6GocBome. CBer ee mocTemeHHO cJiabes, Tas,
M HACTaJl 4aC, KOrJa acTPOHOMBI BHIHYK[EHBI OBIIN CKAa3aTh:
«3Be3ma moracjan.
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B nauzane XIX Bexa Ha TOM MecTe, rjge Oojee ceMu C
TOJIOBMHOM BEKOB HAa3aj BCIBIXHYJIa fApKasA 3Be3[a, o3aja-
YuBIIAA [PEBHEKUTAMCKUX AaCTPOHOMOB, MX (ppaHIy3cKue
KoJuiern OGHApY’)KMJIX CTPAHHYIO, CJIOBHO OBI pacIoj3aiomnly-
10CA TYMaHHOCTb, UMEIOIYI0 BUJ CETKM CBETHAL[UXCS Ta30BbIX
BOJIOKOH, OKpPY’KAIOIMUX cBeTALlyiocsi aMmopdHyo maccy. Ty-
MaHHOCTh Haspaiau HpabGosupHoii. OHa pacmoszanacs ¢ oOr-
POMHOM CKOpPOCTbIO — THICSYA KUJIOMETPOB B ceKyHay! 910
JaN0 OCHOBAHME YYEHBIM IPHUATH K BBIBOLY, YTO OKOJIO Thi-
CSAYM JIeT Ha3ajg OHA 3aHMMAaJia 3HAYUTEJIbHO MEHbIEe IpO-
CTPAaHCTBO M OblJa TOH camMoil 3Be3OH, 4YTO OGHAPYKUIU
kuraiinsl B X1 Beke B cosBesguu Teawsna. Bcee aru ¢axTe
MO3BOJISAIOT TOBOPUTL O TOM, YTO Ha HEOOCBOIE HECKOJBKO
THICAYENEeTNH Ha3aJ HMEHHO B 3TOM TOYKE KOCMHYECKOro
OpPOCTPAHCTBA BCOBIXHYJA 3Be3la, M CBET OT Hee IIeJ [0
3eMiu THICAYEETHs, MOKA He ObLI YBHEH 3eMISHAMH.

Taxr npossasaior ce6si B3pHIBBI CBEPXHOBHIX 3Be3[, BO Bpe-
MsA KOTODPHIX CHHTE3UPYIOTCA eme GoJjiee TsKEeJBle 3j1eMeHTH
(TsoKesee jKesesa), 4yeM B Heapax 3Bes. PacnanBamomgascs
TYMaHHOCTb — OCTATOK BCIBIUIKM «CBEPXHOBO» — oboraia-
€T MEK3Be3[HYIO CPefly STHMHM THMKeJbIMH dJIeMEeHTaAMH.

ITPOLIJIOE, HACTOAILEE H BY/1YIIJEE BCEJIEHHOH

Hy, a uro ’Ke KOHKpETHO Jaj HpOrpecc acTPOHOMHH,
acTpodM3UKH, KOCMOJOTMI B PAa3BUTHHM HAIIMX INpeAcTaBie-
HHUI O MHUPO3JaHUH?

Bot kaxk Bwirasgur mpomioe, Hacrosumee u 6yaymee Me-
TaraJJaKkTMKNA B COBPEMEHHOH KOCMOJIOrMYecKO#l Jureparype.

Yro 6b110 70 Havana pacmupenns Bcemennoit? Uro koH-
KPeTHO MOrJa IpeACTaBiAATh €000 «mpenseeneHHasg»? 06
3TOM J[OCTOBEpPHO MOKa YTO HH4Yero He m3aBecTHO. IIpegmosa-
raeTcsi JHIIb, YTO 3TO OBLIIO KAadyeCTBEHHO HHOE COCTOSHUeE
MaTepuy, K KOTOPOMY HEIPUJIOKUMBI IPUBbLIYHBIE HAM MEpPKU.
Horpa ¢usuku roBopAT 0 TOM, YTO NPH ONIpeIeJeHHBIX YC-
JIOBUAX INPOCTPAHCTBO M BpeMs MOIYT pacmajarbcs Ha OT-
feJbHble COCTABHBIE YACTHUIBI — KBAaHTHl, WJAM O TOM, 4YTO
BpeMs M NIPOCTPAHCTBO CIIOCOOHBI «3aMKHYTbCS CaMHM Ha ce-
6e» (HaM ele NpPEACTOMT BEPHYTHCA K 3TOMY BOIpPOCY), TO
TaKHUe CJIOBOCOYETAHMUA MOHATHH Juub camuM usuxam. IIpo-
4YMM HeNOCBAIIEHHBIM JOCTAaTOYHO 3HATH, 4YTO BcenmeHHas 00-
pa3oBajack He IIPOCTO U3 4ero-to GeCKOHeYHO MAaJoro M mpe-
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BpalaeTcAd B HEYTO CTOJb jKe OeckoOHedHO GoJblIoe, a ropasjo
ClIO’KHEe: M3 OJHOTO KAYeCTBEHHOTO COCTOSIHUA MaTepuu, K
KOTOPOMY HeNpHJIOKMMBI HAlIUM NPEeNCTABIEHHS O BPEMeHH
U TPOCTPAaHCTBE, B COBEPIIEHHO HOBOE KadeCTBEHHOE COCTO-
AHMe, [JA KOTOPOro 3TH TpEJCTABIeHHA TOJABKO H
JeACTBUTENbHEL.

Henmousaruo? Hesepoarno? Uro 3K, ansa HAmHUX NOpPEAKOB
CTOJIb Ke HENMOHATHLIM M HEeBEPOSATHBIM ObLIO TpefCcTaBleHHE
0 TOM, 4T0 3eMJisi — KpyrJjas ¥ TeM 6oJjiee 4TO OHA Bpamiaercs
Bokpyr Cosnna, a He Haobopor. TyT BeIXOX M3 HOJNOKEHHSA
OlMH: OCHOBAaTeJibHee M3yd4aTh (DU3UKY.

Ydenble HAa3HIBAIOT 3TO KAaYECTBEHHO HMHOE MCXOJHOE CO-
CcTOsIHMe, NpejlIecTBOBaBIIee HacTosAmeMy coctosgHuio Bce-
JeHHO}, HavanbHOU cuHrynapHocThio'. Ilouemy Takoe cocrto-
siHMe IPeKpaTHJIOCh M CTAJO NMepeXofHTh B Ka4eCTBEHHO HO-
Boe (mpomsomes DBosnmoii BapriB!) — Hayke TakKe IOKa
JOCTOBEPHO He M3BECTHO (XOTsA TeOpUs HAdYaJbHEIX (pa3 BHI-
XOfa M3 CHHIYJSAPHOCTH IIOCTENEHHO HAYMHAET CKJIALbIBATh-
cA: yKe INOABUICH DPAJ BeCbMa KOHCTPYKTHMBHBIX Hay4YHBIX
runores). 3aTo JOCKOHAJBLHO pa3paboTaH y4eHHIMH MeXaHHU3M
Boasmioro BapriBa U Ha 3TOM OCHOBAaHUHM JOBOJbHO NMOAPOGHO
usjgaraercsa ucropua BcenenHon.

Teopernueckue pacdeTsl NOKa3bIBAIOT, YTO M3 (CHHTY-
JISIPHOrO» COCTOSAIHUA B KadecTBeHHO mHoe Bceaennas mpe-
BpaTHJach 3a HHAYTOKHYIO MOJI0 CEeKYHAbl. JTa CTafusa yc-
KOPEHHOI0 pPacliXpeHHusa HOJAY4HjIa Ha3BaHWe «pasayBalolueii-
csa» Bcenennoit. Ilo cambim cuggny.neaumm pacueram, 3a
nepuox ¢ 10™* cexkynpnt mo 1073 cexyngsl ¢ Hauanma pac-
IHpeHns Bce pasmepsl Bo Bcememnoit ysemmumamcs B 10
pas. YesoBeKy, He MOCBAUIEHHOMY B TalHH (PU3UKU, TaKue
KOJIOCCAJIbHLIE BeJUYMHBI POBHO HHYEro He roBopaTt. UToGH
0CO3HATHh UX KOJIOCCAJbHOCTh, HAZI0 CONOCTABUTH UX C YeM-TO
HaraagaeiM. Hampumep, 370 Ha HECKOJBKO MOPAAKOB OoJbie,
YeM OTHOINEHHMEe ME}KAY CTOTPHJIJIMOHHOH [ojiell CeKyHIbl M
BpeMeHeM CyIlecTBOBaHHA MeraralakTuky.

Ho cocrosinme «pasgysaiomeiica» BcenenHnoit HeycToiign-
Bo. B pesyiabraTe BO3HHMKAOT HEOXHOPOAHBIEe 00JacTH — HO-
MeHbl, KyKABlH N3 KOTOPHIX HAYMHAET Pa3BHBATHCA CO06PA3HO
cobcrBenHbIM ocobennoctaM. Ilpodeccop U. [I. Hosukos, n3
KHHATM KOTODOrO, IIOCBSIIIEHHOH COBPEMEHHBIM HAYYHBIM
npeACTaBjeHUAM O BcelleHHOH, MBI NMOYepIHYJN BHILIENPH-

! Or narunckoro ciosa singularis — oTAeabHBIN, 0COGHIA.
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BeJleHHbIe JaHHble, 06Pa3HO CpPaBHMBAET ITOT mpouecc ¢ ¢a-
30BBIM MEPEXOJOM KMIKOCTH B TBepjoe COCTOAHNE, KOrJa K3
Bogsl (omHodazoBoe coctossHMe) 06pas3yloTcAd KPUCTAJIMKHA
abpga (apyroe ¢asosoe cocrosinme). Iloaydvaioress goMensl c
pas3iNyHON opHeHTamueil ocell KPUCTANIMYECKOH peIlIeTKU B
K3OK/OM U3 JIOMEHOB.

Tak BOT, MBI ¢ BaMHM OKasajuch B OJHOM M3 JOMEHOB
«pasgysmeiicsa» BcenenHoit, KOTopblil paclIupsercsa Tak, KaKk
MHB 9TO HabiuiogaeM: B BujAc «pasberanus» rajaktuk. Hamma
Bcenennas pacmmpsiercd 10 XOpOIIO M3YyYEHHBIM M Tenepb
yKe 6oilee MJIH MeHee NpPHUBBIYHBIM HaM 3akoHaM. Ee pac-
MIMpeHNe TOPMO3HUTCA CaMBIM OObIYHBIM TArotennem. Ee pas-
MepHl K HaLleMy BpeMeHU yBeJHMumjiuch emie npumepno B 10%°
pa3 u coctaBunu npumepuo 10*° cperomnix ger. Mexay Tem
pasmep Habaiogaemoii uactu Bcenennoit «Bcero» oxono 10'°
CBETOBHIX JIeT.

CaepoBarenbno, 3akiaouaer U. JI. Hosuxkos, ecniu nomensl,
KaKk ciefcTBuc (a3oBBIX IEPEXOJOB B MAJEKOM IPOLLIOM
BcenenHoit, [elCTBUTENBHO CYLIECTBYIOT, TO OHH OTPOMHBI.
Ms! xMBEM B OJHOM M3 TAKUX [OMEHOB, Iie-TO BHYTPH HErO.
«Crenku», ormesnsiionye HAll JOMEH OT APYroro, Jie)KaT Ha
paccrosaun oxono 10°* csetoBrx ner or Hameit [amakTuku,
a BMIMM MBI BOKpYr cebs JIMIIb CPaBHHUTEJLHO HeGOJbUIYIO
yacth gomena (10'" cseroBmix ser). Buyrpm momena pac-
npejesienue BemecTsa B OOJbIIMX (110 HAIIMM MEpKaM) Mac-
mrabax oguoponHo. Ho Ha «cTenkax» Bce MOMKET BHITJAHETH
coBeplIeHHO MHave. A y»K 3a «cTeHKamMu» — TeM Gouee.

Wrak, namwa ognopoguas Beenennas B KojoccanbHedmnx,
¢ Hame#l TOYKM 3peHMsA, Macuwitabax [ajieKo 3a TOPU30HTOM
BU{MMOCTH BIIOJIHE MOKeT OKasatbcsa Heomuopoxguoil. Ta Bcee-
JIeHHAs, KOTOpas cOBceM HEJABHO Kasajiach HaMm OecKomed-
HOCTbHIO,— BCErO JIMIIb HALI JOMCH, 32 KOTOPBIM MOTYT OLITh
JApyrue OOMeHBI, a HapAQy C IHOCJIEIHUMH MOTYT CYLIECTBO-
BaTh MHble BCeJeHHBIE.

O npomsiom Bceenennoit ¢pusuku cymsar mo HaGAOZAEMbIM
1poreccaM ¥ AIBJIEHUAM, 10 TeM «ClieJjlaM», KOTOpble MPOILIoe
OCTaBWJIO B HacTtosmeM. B ornowmwenuu Oyayuiero mnomoGHBIX
«ONOPHBIX NYyHKTOB» He uMeercsa. Ho yuenwmie cumraior, nu-
mwer WM. ]I. Hosukos, yro Tem ne menee ¢yHmameHT pusn-
9eCKHX M acTPO(U3NYECKNX 3HAHUMA CETOJHS YKe HACTOJIbKO
NPOYEH, YTO IO3BOJISAET C JOCTATOYHOH CTENEHBIO BEPOATHOCTH
NpOrHO3MPOBaTh OoTAAJeHHOoe Oynyinee Bcesennoii.

Hax y»xe roBopusioch, 3T0 3aBHCHUT I peKjae BCEro OT TOro,
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Gyner nm OHA BEYHO PACIIMPATHLCA MJIM CO BpeMeHeM pac-
mupeHne cMeHuTca cxatuem. Paccmorpum pgas mawana mpo-
THO3HBIA CIeHapuil HeorpaHW4YeHHO paclumpswomeica Bee-
nennoil. Hakme nponeccnl npousoiigyt B aToM cayuae?

OnmH #3 TaKMX NpOIECCOB HBIHE HM y KOTO He BBHI3BIBAET
COMHEHMH: 3Be3fsl B OygyumieM moracHytT. B Tom umciae u
Hame ConHume. «3Be3nHas spa» oBojwUMM Bcenennoi, mo
pacueraM, 3akonumrca mpumepHo uepe3 10'* mer. Do B ne-
CATh THICAY pa3 GoJbilie BpeMeHH, npoluleamrero or Boabmoro
BapeiBa o Hamux aHedl. Tak 4TO BpeMeHH BIepejgd, MOMKHO
CKa3aTh, HENMPEeJCTaBUMO MHOTO.

Ilpyroit nmpouecc 6osee rumoreTuueH. ITO — paspyllieHune
rajaktuk. [Ipexmonaraercs, 9To HeKOTOpBIE OCTHIBLINE 3BE3-
abl Ha nepudepun O6yayT oaHa 3a [Apyrod HOKMAATh HAmIy
TFajakTUKy M mpeBpamaThCcsa B MEIKIaJAKTUYECKHX CTPAHHH-
KOB. A 1eHTpaxbHasg dYacTh [ajakTukm Oyger NOCTENEHHO
CIKUMATbCA, 3Be3[bl Bce uamie OYAyT CTAJIKMBATLCA APYT C
IPYIroM, MpeBpPAIIAsch B ras, U, HAKOHEL, COJBIOTCS B OGLIYIO
Maccy — «9YepHYIO AbIpy», 00 YIMBUTEJBHBIX CBOHCTBAX KO-
TOpO#l yiKe rosopuiioch Bhimie. Ilpomecc paspymenus ranak-
THK ¥ INpeBpaleHUs UX B «dYepHbie ABIPbI», [0 pacyeram,
3akoHunTcas npumepHo uepes 10'° jer, xorma Bce 3Beasml
JaBHO yKe IOTacHYT.

Eme noamuee, uepes 10°? ger, Bce sypa Bemecta Hameit
Bcesiennoii moaHOCTBIO pacmagyTca (mpepmosiaraercs, YTO
BpeMs KU3HH NPOTOHA — OIHOTO M3 OCHOBHHIX KOMIIOHEHTOB
SApa — COCTaBjisfgeT KAK pa3 Takywo seauuuny). OcrtaBmmecs
moraciide 3pe3gbl U IJAHETHI, & TAK)Ke MEK3Be3JHasA NbLIb
npeBpatATCcA B (DOTOHBI M HENTPOHHI, Me)K3BE3AHBIN raz — B
KpailHe paspe)xkeHHylo miuasmy. Haunercs, Tak ckasarh, 3pa
usnyuenusa. Ho u nsayduenue nocrenenso ocjnabeer, Bce 60Jb-
e YacTUI[ OKa)KeTcA 3aTAHYTHIMH B «duepHble AbIpui». Ha
CMeHY 3pe M3JIyueHHs NpHAET 3pa «depHbIX Abip». OpgHAKO
U «4epHBIe ABIPHI» TOKe He BeuHbl. TeopeTHyecKu, BeliecTso,
3aKJII0UEHHOE B HUX, OJKHO IOCTENEHHO «MCHAPATHLCAY, Ipe-
Bpamasch B (OTOHBI, HeUTPUHO, rpaBUTOHBL. B Teuenue 10°°
JeT WCYesHYT «Majible YepHBIe ABIPHI», oOpaszoBaBlIMecHd HA
MecTe IOracuImx OTHeNbHHX 3Beap, a uepes 10°° mer Takas
e y4acTh IOCTHTHET U «Oojbluue 4YepHbIe AbIPbI» HAa MecCTe
sAfep rajakTuk. BHOBL HACTYyHNHT «3pa H3NYyYeHUA», TOJBKO
Ha cedl pa3 Gosee xosopuoro, 6onee ciaboro, yem B Npejbl-
ayuieM ciaydae.

Yepes 10'%° ner Bo BcesleHHOI OCTAHYTCH TONLKO BIEKT-
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pPOHBL M MO3MTPOHLI, paccesHHbIe B IPOCTPAHCTBE C HEBOOG-
pasuMoO Majoél IJIOTHOCTBIO: OfHA dYacTuua B oGbeMe Ipo-
crparcTBa, B 10'% pas mpesocxomamem o6beM HabaopaeMoit
B HacTosuiee Bpemsa BcenenHoi.

U Tem He MeHee, 0 MHEHUIO N3BECTHOIO aMEPUKAHCKOTO
¢usuka @. [Jakcona, gake NpU TAKUX YCJIOBHAX BO3MOMKHBI
cloKHble (OPMEI [BM;KEHHMS MATepHH, BKAKOYAs PA3yMHYIO
MHU3Hb — NYCTh B COBEPILEHHO HENPHUBBIYHBIX HJA Hac ¢op-
Max. Ilyasc ku3HM, yTBepKaaeT yueHbld, Oymer 6uTbcsA Bce
MelJeHHee, HO HMKOIJa He OCTAHOBUTCH.

Yrto KacaeTcsi BTOPOrO NPOrHO3HOrO CLEHAPHS, COIJIACHO
KoTOpoMy pacmupenue Beenennoil gocturuer onpepeieHHOro
npegena, a 3aTeM CMEHHTCA C;KaTHeM (OpHdYeM TeopeTHYeCKH
BO3MOKHO OeCKOHEYHOE «myJbcupoBaHue» BceaeHHoi), TO OH
B NepBOil — M TJIABHOM — CBOell 4YacTH COBIAfaeT C Npejbl-
AYIAM, THOCKOJIbKY pacliHpeHUe HPEKPATHTCA He CKOpPO H
rubenb 3Be3]l, a BO3MOXHO, W paspylleHHe TaJlAKTUK HEeH3-
6e;xupl. PazyMmeercs, Ha CTagMM C)KATHS NOPOIECCHl MOTYT
OpHHATH Ka4eCTBEHHO HOBHIH XapakTep, HO I'MTAaHTCKHE Mac-
mTabsl BpeMeHU Iepexoja OT OJHOr0 cocToAHHMA BceaeHHoMH
K ApPYroMy M 3aechb OCTAHYTCA BHOEYATIAAKOMUMUH. A B uTO-
re — BHOBb CBEpPXILIOTHOE BEIIECTBO, B KOTOPOM BpeMA H
[OPOCTPAHCTBO HEMOCTIMKMMBIM [IJIA Hac oO0pa3oM BHOBb pac-
NAfaoTCA HAa CBOM KBAHTHI, TO €CThb HACTyHaeT HPUHIUAINH-
aJbHO MHOE COCTOSHHE MaTepH.

W nosropurca au HOBHIE UuKa B npesxuem suge? Ilo-
propurcd am oH Boobmie? Hemnssecrno. Ilopasurenbno pame,
4TO HayKa OCMeJIMBaeTcs 33[aBaThCA HOXOGHLIMH BOIPOCAMH
Ha COBPEMEHHOM YpOBHe ee pasBUTHA. BumpoueM, aro jenaer
eil yects. Bor y:x moucrune: YesoBex — 3T0 3BYyYHT roppo.
OcoGeHHO KOrja OH Aep3HOBEHHO IOCATAeT HA BeJHMYUe TAWHHI
Bcenennoii.

PAILHOHAJIH3ALHA MATEPHH

Coras cremenb uero Gel TO HH OHIJIO — M Y3 TeM Goiee
JieT — 3T0 abCONIOTHO HENPEeACTABHMO [JiA YellOBeKa.

Tem He MeHee uYelOBEeK yCTPOEH TaK, 9TO [AJA HEro He-
npueMieMa HHKaKasg MeCCUMUCTHYECKAs NEpPCIEKTHBA, MYCTh
faxke depe3 HecATh B coTOil cremend Jjer. Hak Mu Bujgend,
HEKOTOphie yYeHble CUMTAIOT BO3MOKHON pPasyMHYIO KU3Hb
Jaxie IpH YCJIOBHH, KOTJa OT DJIEKTPOHA O JIEKTpPOoHA Oyner
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JfaJiblie, WeM CerogHsa OT Hamed l'aJakTUKU [0 caMbIX OT-
HajleHHbIX rajakTuk Bcenennoil. Jlpyrue yuedbie BeIparKaioT
YBEPEHHOCTH, 4TO, O3HABasA Bce GoJsiee riayGoKme 3aKOHOMED-
HOCTH OKPY?KaloIlero MHpa, YejlOBEK CO BpeMeHeM mpuobpe-
TET BO3MOKHOCTb YNpPaBIATH euje Oonee — u Bce Gomee —
CAOKHBIMU TpHpogHHIMH npoueccamu. He mckaioueHo, uro
yepes MHJUIMApAHL JieT, a TO M paHblie OH — a TOoYHee, CO-
3fannbie MM «KuOepHeTHYeCKHe OPraHU3Mbl» — CyMeeT H3-
MeHATh [0 CBOEMY YCMOTPEHMIO TedyeHHe SABJIEHHH He TOJBLKO
NJaHeTapHbIX, HO M 3Be3[JHLIX, a BO3MOKHO [ayKe raJaKTH-
YecKOro, Macimrabos.

Muoro ser Hasajg, KOrga aBTOpP 3THX CTPOK BHEPBBIE IIKI-
TaJICA 3ariIAHYTh B flasieKoe Oyaymiee 3eMiy U 4es0Be4eCcTBa,
OH 3ayMaJjici HAJ KOHEYHBIM CMBICJIOM CYLIECTBOBAHUA dYe-
JioBe4ecTBa (moJjiaras, 4TO KOHEUYHBIH CMRBICH KH3HU YejioBe-
Ka — CJY’KeHUe 4ejJoBedecTBY, MOJ0OHO TOMY KAaK aToOM B
KJIeTKaX 4eJIOBeKa CIY)KHT 4yesoBeKy). W yBmpes stor cMeich
B AKTUBHOM BO3[eHCTBHH HA IPOLECCHI rajlaKTHYECKNX Mac-
mTaboB, B «paqMOHANM3ALMM MAaTEPUU», KaK QH Torpa cdop-
MYJUPOBAJ CBOIO MEIC/Ib. UesoBeK oco3Haer, mucaja OH, YTO
rOMO CalmMeHc — He M[POCTO HACCHBHBIA OGBEKT 3BOJNIONHU
BhICHIMX ()OPM MaTepHaJbHOrO MHPA, HO M AKTHBHHIHA Cy6BEKT
9TOH 5BOJIONUH, pPa3yMHOe CYIIECTBO, YCKopswoiiee, npeol-
pasyiomiee M HampaBiAloliee 3Ty dBOJIOLUIO.

Cerogusi 3Ta MBICAb MOAKPENseTCA IPOrHO3HBIMH pas-
paboTKaM# CHENHMAJINCTOB, JAEHCTBYIOIIMX BO BCEOPYIKHH CO-
BpPeMEeHHOU HAYKH.

ITo coBpeMeHHBIM HAyYHBIM IpeACTaBJeHNAM (MBI u3Ja-
raeM teopuio coserckoro ydenoro H. C. Happamesa), Moryr
CYILIeCTBOBATh LMBUJIN3ALMHK TPeX HIOPAXKOB.

IigBuan3anusa mepBoro HOpsiAKa OBIafeBaeT dHepruei B
Macmtabax cBoeid miaanernl. CoBceM HeNaBHO CKasaju OHI:
HOJHOCTHIO mOKOpsier cebe MpHpPOAy CBOeil POXHOM NJaHEeTHI.
A ceiluac ropopAT Gojiee TOYHO: HAXOAUT cmocobml cyme-
CTBOBAHUA B IOJHOH FapMOHMH C NPUPONON CBOed NJIAHETHI.
B nacrosiee BpeMs 3eMHOE€ 4eJ0BE4YeCTBO MOCTENEHHO MpH-
O/MKaeTcsl K TAKOMY COCTOSSHUIO.

Llupunausanus BTOPOro MOpsJKa OBJajeBaeT dHeprueid B
MacmTabe cBoeit 3peagHoil emcteMbl (ajasa Hac — ConHeuHOM
cucteMsnl). ITO 0O3HA4YaAET, YTO OHA, TAK MJIM MHAYe, OCBAUBAET
BCe IJaHeThHl, oGpamaer ceGe Ha HoNb3y Bce npoune HebecHhe
TeJla B IpefiesiaX JAHHOH CHCTeMbl M CTPEMMTCHA MCIOJb30BATh
10 BO3MOXHOCTH KaKAbli (OTOH H3IYydYeHHA CBeTHJA, Aa-
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IOLIero ei ku3Hb. TaKoe COCTOAHMe BIOJHE BO3MOKHO [JIA
yeJIOBE4YEeCTBA TPALYLIMX BEKOB, H YK BO BCAKOM clydae —
THICAYCIETHH.

Hakonen, IUBUAN3ALMUSA TPETHEro NOPAAKA (CBepXIUBH-
AN3anusA, CyNepIUBHIN3ANNUA) OBJI3feBaeT 3Heprueid B Mac-
mrabax lanaktuxu. Ham ceifuac TpyaHO mpeacTaBuTh, Kak
3TO MOMKeT BHITJAZeTh Ha Aeje. Pazse uTo co BpeMeHeM Hpo-
YuTaeM B KaKOM-HHOYab HayuyHO-(aHTACTMYECKOM poMaHe,
KaK IpOYMTaJM TPUANUATHL JIET HA3ajg B y)KC yNOMUHaBIIelcs
«Tymannocru Augpomensi» Y. Edpemona o rpaaymen «3Jmo-
xe Boasmoro Konbua» mMuoxecrsa nupuauszanui name#n I'a-
JIAKTHKH, 06pa30BaBUINX eIMHYI0O NH(POPMALMOHHYIO CHCTEMY.

fAcHo numb, YTO UMBUIM3ANKIO TPETHETO MOPSALAKA BPAX JH
6yAyT cocTaBiaATh NpeACcTaBUTENHM poga romo camuenc. Ha-
BEpHOe, CYIIeCTBOBATh B raJIAKTMUECKMX MacuiTabax BpeMeHU
U mpocTpaHcTBa Oyfmer ropasgo yaobHee COOTBETCTBYIOIINM
OpraHm3MaM, KOTOphle co3JacT yenoBek. VI kak anaTte, Moxer
OBITH, IIePBLIE «KJETKH» TAKOro poja OPraHM3MOB YK€ CKJa-
ABIBAIOTCSI B BHJIE COBPEMEHHBIX — IOKA ellle CPABHUTEJLHO
HECOBEPUICHHBIX — KOMIBLIOTEPOB?..

HpoMe Bcero ckazaHHOro Brilie, Ba)KHO J00AaBUTH, YTO B
mpouecce gajbHelel 3BOJIONHY MATEPUX MOTYT BOBHMKHYTH
W HelnpelBHAEHHbIE KAYECTBEHHO HOBblE YCIOBUS, CIOCOOHBIE
HOPOAUTH HEN3BECTHHIE HAM IpPOIECCHl M BBHI3BATL K YKU3HU
HeU3BeCTHble HAM CHJBI, KOTOpBIC CYIUIECTBEHHBIM 006pazoMm
MOTYT MOBJMATb HA XOJ COOBLITMH M B KOpPHe M3MEHHTH
CHTYalHuIo.

Yro x? [IporHosusie cueHapum yTOYHAWTCA. A Hay4dHas
nporuocTuxa ocraerca. U nogummaercs na cieqymoimyio, eie
6osee BrICOKYIO cTyneHb. VI gaer eme Gosiee comeprareibHbIe
BHIBOAK B KauecTBe MHQPOPMALMM K Pa3MBIILIEHHIO, PYKO-
BOJICTBA K JeHCTBMIO,

Hayka — u, B uactHocTHM, acTpoHoMmMus, acTpodusuka,
KOCMOJIOTUA — INOJHANACh CerogHs Ha TaKYl CTyIeHb pas-
BHTHS, KOTJJa CTAaBUTCA Bompoc o Bcenennoit kak o6 ompe-
nejeHHOH cucreMe. Majio Toro, KaK 0 caMoopraHuayloreics
cucreMe (4TO, KCTaTH CKa3aTh, JaeT OCHOBAHME MPE/NOJaraTh
HaJiMY¥e BHeMeTarajakTuuyeckunx obpasosanmii). Horga B oc-
HOBY KOCMOJIOTMYECKHX BO33pPEHUU 3aKJagblBaeTcsi TaK Ha-
3RIBAEMBIH AQHTPONHBIN MPMHIHAI, TO ecTh cyAbOsl Bceemennoit
HAaIPAMYIO CBASBIBAIOTCA C CYAbOAMHU YeJOBEKa M 4ejoBeue-
CTBA, 9TO BCEro HECKONbKO JieT Hasaj II0Kas3ajoch OBl He-
CIBLIXaHHON [ep30CThIO, a CErofHsA, ¢ HAaYaJOM pPeBOJIOLNHU B
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ACTPOHOMHH, IPEeNCTABJAETCA YyYeHbIM BIOJIHE JIOTHMYHBIM M
€CTECTBEHHEIM.

Yuenble 3aJal0OTCA BONPOCOM, He SIBJSEMCS JIM MBI CBH-
JileTeJIIMU IpPOIleccOB ONpejcieHHOro Tuna B nameit Bcenen-
HOH TOJIBKO NOTOMY, 4TO APYTrHMC NPOIECCH, BO3MOXHO, MpO-
TeKaloT 0e3 cpujeresneii? M orseuyaloT Ha TAKOW BOHpOC MI0-
nyuieHeM Yy;Ke YINOMHMHABIUEHCH HaMH BO3MOMKHOCTH MHO-
YKeCTBEHHOCTH BcejeHHBIX. OHI 32[aI0TCA TAK)KE BOIPOCOM,
He [I0JDKHA JHM Hama BcenenHas 6bITh KaK pas Taxkoi, KaKoBa
OHA ecTh, YTOOBI B Hell HA ONpe/IejieHHOM 3Tame 3JBOJIOIUH
O0Ka3ajJoch BO3MOKHBIM CYI[€CTBOBaHMEe HaOJIIOfaTeNel, Io-
moOHbIX Ham? VIHBIMM cioBaMu, He NPCACTABJSETCSA JHU BO3-
MOKHbBIM, YTO OOLCKTUBHBIE cBOMcTBa Hameid BcenenHnoit kKak
pa3 TaKOBHI, YTO HA ONpEJEJEHHOM 3Tare DBOJIONUH I1PHBEJIH
K 3aKOHOMEPHOMY NOABJIEHMIO II03HAIOWIEro cyObexkra — ye-
soseka? Ecau 6bl cBoiicTBa Bceenennoit 6uiniv MHBIMH, TO ee,
MOYKeT OBITb, IONPOCTY HEKOMY OblJIO0 OBl M3Yy4YaTh?

C nosoii cuyoit PasropaeTcs JMCKYCCUA: NOABIENUE BO
Bcesennoit Hauicit 3eMHON UUBHIM3ALUA — CAYYANHOCTDL MJIH
3aKOHOMEPHOCTB?

U B xone nuckyccnu pasgaiorcs rosoca: «He uckaioueno,
YTO B KAKOM-TO OTAaJIEHHOM OYAyIICM 4ejI0OBe4ecTBO, COrJac-
no uaesm K. 9. llnonkoBCKOro, CMOMKET «IPOEKTHPOBATHY
ompejiejieHHLIE CBONCTBA KOCMHYECKMX OOGBEKTOB B COOTBET-
CTBUHU CO CBOMMHU IeJIAMU U nHOTpebHOCTAMH — 1H0J00HO TOMY,
KaK ceiidac OHO 3TO AejaeT Ha 3emJie» (MBI LUTUpPYyeM Bce
Ty e crarbio u3 «Bompocos ¢umocodpuu», Ha KOTOPYIO
CCHUTAJIACH BBIIIE).

Ho nns atoro tpebGyercA maiabHeNIIMid mporpecc HayKH, B
TOM 4YHUCJC ACTPOHOMHY, acTpOoPU3NKU, KOCMOJOTUM.

A Temepnr BosBpaTuMmcs M3 Geckpaitnux npocropos Me-
raradakTukn u lanaktuku B Hamy pogHyio CoiHedHyIO
CHCTEMY.

I'zaga 4. COIHEYHAA CHCTEMA

3AYPAJIHAA 3BE3JJA H EE JJEBATHh CNYTHHKOB

Ilo coBpemennbiM HayuublM upepcrasienuaM, Connue,
mianeTs (Briawouas 3emiaw) u Bce apyrue Tena Conmeuno
cucTeMbl 00pa3oBaNUCh M3 €IMHOrO ra3oBO-ILIIEBOro 06JIAKa
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MM TYMAHHOCTH OKOJIO O MUJIJIMAPHAOB JieT Ha3ad. ACTPOHOMBI
noJaraloT, 4YTo 0o6JaKo BO3HHUKJIO B OMHOH M3 BeTBeil Hallew
FanakTuku, caenasiledl K TOMY BpeMeHU HECKOJBKO [eCATKOB
060poTOB BOKPYr cBoeit ocu npubamsurensao mno 200 mui-
JIMOHOB JieT KayKAbii. [locTenneHHO YIJIOTHAACH NOJ BIMSIHUEM
rPaBUTALMOHHOrO CKaTusd M YOBICTpASA CBoe BpallleHHe, OHO
npuobpeno ¢opmy aucka. B pesyuabrare Bce 6oabiuero ym-
JOTHEHUA BelecTBO 06aKa pa3orpeBalloch M B IEHTPAJIbHOMH
9aCTH JOCTHUIJIO TAKMX BHICOKUX TeMIEpaTyp, UYTO TaM Havaju
pasBUBaTBLCA AfEpPHble peakuuu. B ganpHeiinieM u3 neHTpadb-
HOIl wactu obpasoBanocs CoxHIe, a M3 CrylleHHHd Ha Iepu-
depun aucka — miaaHersl, obpaljapnecs BOKPYT CBeTHJA,
COYTHMKUA MHOTHX IJaHEeT, MaJjble MNJaHETHl — aCTepPOUJHL,
KoMeTsl u fpyrue Majasle Tena CoaHedHO#W cucTeMbl (TaK
Ha3biBaeMble MeTEOpPHUTHBIE TeJja).

Pasznnunbix nebecusix Ten B CosHeuHO#H cucrteMe — He-
ACUMCIUMOe MHOKecTBO. UYMCI0 ONHHX TOJNLKO KOMeET —
CPaBHHUTENBHO KPYNHBIX TeJ, GOJBIIMHCTBO M3 KOTOPHIX 00-
pamalorca Bokpyr Connnma Ha odeHb Jalekux opburax, B
JAEeCATKM ¥ COTHH TBICAY ACTPOHOMHUYECKMX eAMHHUI] ,— JO-
cTHraer, no-BUAUMOMY, coTeH Muiunapaos. Ilox BosmeiicTBu-
eM BO3MYIeHHH co croponsl 6muakux kK CoaHeuHOH cucreMme
3Be3J, U Tra30BO-IbLIEBHX 00JaKOB OpPOMTH HEKOTOPHIX KO-
MeT HpeTepleBalOT TaKne U3MEHEHHUs, YTO KOMETHI IOJAXOMAT
6au3ko k CONHIYy M CTAHOBATCA JOCTYNHBLIMH HaGNIOAeHUAM
¢ 3emau. K Hacrosamemy BpeMeHH 3aperucTpUpPOBAaHO He-
CKOJIBKO COTEH KOMET, HO Ka’KABIH Troj B peecTpsl 3aHO-
CHUTCA [EeCATOK-APYroil paHee HeM3BEeCTHHIX HeOGeCHBIX CTpaH-
HHUIL.

HoMeTa coctouT u3 sgpa AUaMeTpOM B HECKOJBLKO KHJIO-
METpOB, «TOJIOBBI» — Ia3oBO-NBIJIEBOH 060J0UKHM AUAMETPOM B
JeCATKA U COTHH KHJIOMETPOB, KOTOpas SPKO CBETHTCA IOJ
BO3/efICTBHEM COJHEYHOr0 H3JYUYEHHs, M «XBOCTA» TAKIKe
CBETAIIMXCA Ta3oBO-IbIJIEBBIX YAaCTHI[ JJUHOIO B MUJJIHOHBI
KNJIOMETPOB.

Hcraru, ogra n3 HaubGosee sapkux — xKomera [annes (ee
nepuoj obpaumennsa Bokpyr CosHua — okojo 76 mer) — B
1986 romy mpowmsna B ovepefHON pa3 coBceM «OaM3KO» OT
ConHna (mo KocMUYeCKMM MacuiTabaM, pa3yMeeTcs), «¢BCero
JMIIb» HAa PACCTOSAHUHM HECKOJbLKHX JeCATKOB MHUJJINOHOB KHU-

! AcTpoHoMnuyecKkasa eRHMHMIAa— eIMHALA PpACCTOAHMA B
aCTPOHOMMH, paBHAfA CpegHeM accroaunio 3eman or Connma (149,6
) y
MJIH. KM).
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nomerpos. Eif Hanepepes ycrpeMHIHCh aBTOMaTHYeCKHe HC-
clieloBaTeJbCKUE MeE)KIJIaHeTHbIe CTAHIMM 3eMJIAH. JBe CO-
Berckue «Berm», nmepem TeMm, B mporecce IoJieTa, «BhICaJHB-
mue» Ha BeHepy cnyckaeMple aBTOMaTHM4YeCKHe HCCJeJOBa-
TeJbCKHe anmaparsl; JBa sanoHckux — «Cakurata» u «Cyii-
ceil» u 3anagHoeBpomeiickuil — «[[3K0TTO».

HUntepec k¥ KoMere y yueHBIX Obla upesBbldainbiid. Eme
Obl: M0 WX NpPeANOJIOKEHUAM, AAPA KOMET IpefCcTaBAAIOT
cob6oif caMuli [PeBHHH «CTPOHTEJbHBIH MaTepHal», U3 KO-
Toporo obpasoBasace Bcsi ConHeuHass cucTeMa, B TOM HHCJHe
u Hama 3emas. U npepgsapurennHbie pe3yabTaThl HCCIEHO-
BaHM#, IepejaHHble Ha 3eMJI0, He OOMaHyIM OXHAAHUHA
yueHbIX. JTH HAOJIOfeHHA, a TaK)Ke MHOTOYHMCIEHHbIEe ITpe-
HUe HaOJIOeHUS C NOBEPXHOCTH J3eMJH IOKa3blBAIOT, YTO
PO MMeeT O4YeHb CIOKHBIA coctaB. HekoTophrie m3 ydeHBIX
BHIBHHYJM [a){e TUIOTe3y O BO3MOKHOCTH BO3HMKHOBEHHS
’KH3HH Ha 3eMJle MMEHHO M3 TAaKOTO pPOJIA CJIOMKHBIX COEH-
HeHMJ, NONaBIINX Ha 3eMJI0 IpU CTOJKHOBEHHUM C HeH Axpa
KaKoi-HNOyab KOMETHl MJIM [ia’Ke MHOTHX KOMeET.

Eme Gonee MHOro4mucieHHH METEOPUTHBIE TeJa — OT
MeJbYalIINX NBIJIMHOK JI0 IJbI6 Maccod B [EeCATKH, eclH He
B COTHM TOHH. MbI 3HAKOMHUMCA C HHMH @O «IafaloNIuM
3Be3gaM» — MeTeOpaM, HOJHOCTHIO CrOPAIOIINM B 36 MHOII aTMO-
cdepe, a TaKiKe [0 METEOPUTAM — OCTATKAM METEOPHHIX Tel,
JKeJIe3HEIM, JKeJIe30KaMeHHBIM U KaMeHHBIM Iibi0aM, KOTOpPEHIe
HoJeTaloT 10 noBepxHocTH 3emau. Kpynueiinmne us Hux BecaAT
HecATKA TOHH. MeTeopuTOB TaK MHOro, 4TO aCTPOHOMBI TIoO-
BOPAT He IPOCTO O METEOPHTHHIX TeJaX, a O MeTeOPHUTHOM
BeujecTBe CosHeYHOU CHCTeMbl, IPEACTABISIOIEM HX COBO-
KYIHOCTh M CYINECTBYIOLEM HapsQy C razoBO-NLLIEBBIM Be-
L[eCTBOM, I/ie TbIAMHKA — elle MEHBbIIHX MaciuTaboB.

HNtak, HemaleKko OT TrajlaKTHYeCKOro DJKBaTOopa — He B
nentpe ['aakTuKY, HO U He Ha CaMO# OKpauHe — BCILIXHYJA
elle OfHA 3Be3[a, OJHA M3 COTEH, MJIHX Aake 0ojbllle — MHJ-
AMaproB. 3aypAaHas, CpefHAA IO CBOMM JAaHHBIM, HUYEM
oco0eHHBIM He BRIJeJAIONasica cpefu «cocenok». CaMas oGbIu-
Hafg 3Be3fa.

Cpean MHO)KecTBa HeGECHBIX TeJ, BPAIIAIOLINXCA BOKPYT
CBETHJIA IO pAa3jN9IHBIM opburam u cocraBiasiomux Coazeu-
HYIO CHCTEMY,— KOMET M MEeTEOPHTOB — BBHIJENAIOTCA IIO CBO-

! Monunas o6paboTka moNyueHHWX MaTepuasos mofoGHOro pona oGuIYHO
3aHHMAeT HEeCKOJbKO JeT.
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uM MacuitTabaMm [eBATH IJIAHET, HECKOJBKO AECATKOB MX CIYT-
HUKOB M HECKOJBKO THICAY MaJIhIX IIJIaHET — acTepOHUJIOB.
IInanersl, 3T HaubGonee maccuBHule Tena CoJiHeuHON cucre-
MBI, He CYMTasA CAaMOr0 CBETHJIA, BIKYTCA BOKPYT CBOEil 3Be3-
Ibl 10 ONpeJieIEeHHEIM OpOUTAM U CBETATCA ee OTpa)KeHHBIM
csetoM. Pacnomokenme miaHer B HampasieHum ot Counma
HM3BECTHO Ka)KAOMy WWIKOAbHUKY: Mepkypuit, Benepa, 3emasn,
Mapc, Onurep, Carypn, ¥Ypan, Henryn, Ilnyron. Ilepsmie
yeThlpe NJIAHEeTH OJM3KH APYr ApPYry IO pasMepaM, XHMH-
YeCKOMY COCTaBYy W cpejHeil mioTHOCTU MX BemecTBa. Mx Tak
¥ Ha3pIBAIOT IIAaHEeTH 3eMHOH (MM BHYTpeHHell — mo 6iauso-
ctu K Connny) rpynnsl. Ilociaexylomme uersipe OTHOCATCH K
rpynne niaaHeT-ruraHToB. OHEM pesaKo OTJAMYAOTCA OT
«3eMHOI TPyHOBI» W IO MacumTabaM, M MO XMMHYECKOMY CO-
cTaBy, u no cpepneit maornoctu BemectBa. O Ilayrone moxa
elle CpPaBHHUTENBHO MAajo [AaHHBIX, TaK KaK ero, mo MaJjoi
BeaWYnHe ¥ OGOJBINON OTHAJIEHHOCTH, OYeHb TPYAHO Ha-
611013 Th.

H nnasHeraM HaM mpefcTOMT elme BepHYThcA. A ceifdac
oGpaTuM B30pH K HalleMy CBeTHUNY.

HAIIE COJIHIE

ConHie — 3T0 OaMKaiInas K HaM 3Be3fa I'allakKTHMKH, KO-
TOpPasi OTHOCHUTCA K pas3psly IKeJTHIX KapJuUKOB (TO ecCTh
HaMHOTO MeHbINe IO CBOMM MaclutabaM, YeM 3Be3[(bl-THTaH-
THl), M, B OTJIHYME OT OeJbIX M YepPHBIX KAPJIUKOB, HAXQULUTCSA
B 3¢eHHTE CBOEH aKTUBHOM )KU3HMU: eil IPEJCTONT CBETHUThH ele
10 MeHbUIeH Mepe CTOJBKO }Ke MHJJIMAPAOB JIeT, CKOJbKO OHA
CBETHT.

970 — pacKajJieHHHH, CBeTAINUICA C MOBEPXHOCTH Tra3so-
BHIi map, o6pasdoBaHHbId Ha 71% BomopomoM u Ha 26,5%
rexneM. Macca Coanna cocrasasier 2 10 ToHH, uTo B
329 400 pas Gonbme Macce 3emiau, a ero o6vem B 10° pas
6oabie o6bema 3eman. Ilnoraocts Conuna BueTBepo MeHbIIe
IJIOTHOCTHM Hallledl IJjaHeTHl, faBjeHHe B ero LEHTpe [JOCTH-
raer 340 mmanamapmoB armocdep, a Ttemmeparypa 10—15
MHUJIINOHOB rpagycoB. CodeTaHHMe TAKMX AaBJIeHNN U TeMIe-
paTyp B neHrpaiabHoit obinactn ConHua u o0ycioBIHBaEeT TaM
TedeHMe SNEPHBIX peaKuuii, Giarogaps KOTOPBIM BOZOPOJ
[OCTENeHHO «IePeXOfuT» B reJui.

Ilo coBpemennniM mnpepacraBienusM, CoxHme cocTonT U3
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pARAa KOHIEHTPHYECKHX cdep, KasKaada U3 KOTOPHIX obiajgaer
CylleCTBEHHBIMM OCOOEHHOCTAMH. JHeprus, ocBoOoKgaemas
TepPMOAEPHLIMH peakumamMu B Heppax CosiHIa, mMoCTeHeHHO
OPOKJAJbIBAaeT IYTh K IOBEPXHOCTH CBeTHJNa. B riayOmHHBIX
CJIOSAIX OHA NEePeHOCHTCA NOCPeJCTBOM HPOLECCOB, B XOfe KO-
TOPBIX aTOMBI HOTJOINAIOT, IepPEen3TydaloT U pPacceMBaloT M3-
JlyyeHue, a TaKKe IyTeM KOHBEKINH, TO €CTh MepeMeleHneM
rOpAYNX NMOPIMH BeleCTBA B HANIPABJEHUM OT LIEHTPA K HepHU-
depun, a X0NOAHBIX — B HPOTHBOINOJIO)KHOM HANpPaBJIeHHUH.

Buyrpennas cgepa — Aapo — 310 meHTpasgbHadg obaacTh
ConHpa, rjge IpoMCXOAAT TEePMOANEpHLHIe peaKnuHM. 3a Hei
ujer cepa Jy4eBOro nepeHoca dSHEPTUH, COCTOALAS M3 MPaK-
THYEeCKM HEINOABM}KHOTO M HEBUINMOIO CBEPXBLICOKOTEMIIE-
paTypHOro rasa (C IOCTENEeHHHIM NOHUKEHHEM TEMIlepaTypsl
rasa or IeHTpa K nepudepun). [lasee ciegyer KOHBEKTHUBHAA
cdepa, cocraBadiomas NpubAN3UTENLHO ABe JECATHIX COJHEY-
Horo paguyca. OHa oGpasoBana rasom ropasmo Gojiee HH3KOI
TeMIepaTypsl, YeM B mpegpigylieil cdepe, u, B OTAMYHE OT
Hee, HAXOAAILMMCA B COCTOAHUM GYpPHOro IHepeMelIMBaHNA,
npudeM IepeMeNIMBAIOTCA M IOTOKH BellleCTBa, M IOTOKH
9HEepruu.

3a KOHBEKTHBHOH cdepoil HAYNHAETCSA COJHEYHASI ATMO-
chepa. Ona, B cBOIO ovepenb, paspgessercs Ha Tpu cdepsl:
dortocepy, xpomocdepy U COJIHEYHYIO KOPOHY.

®Dorochepa obpasyercsa pacKaJeHHBIM HOHU3UPOBAHHBIM
rasoMm, TeMIepaTypa KOTOPOro y HHUI)KHell ee IpaHMIbI OGau3Ka
K 10 TelcAvyaM rpagycoB, a y BepXHell I'paHMIBI (IIpPIMepHO
gepe3 300 kM) — oxosmo 5000 rpamycos. Ilpum rakoit Temme-
paType pacKajieHHBIl a3 U3JydaeT JIeKTPOMATrHUTHYIO 9Hep-
A0 TpPEeUMYIIECTBEHHO B OITHYECKOM [mana3oHe BOJIH.
WMenno 3TOT HMOYKHUI €J10J coslieyHol aTMocdepsl, BUIUMBI
KaK JKeJNITOBATO-IPKMI OUCK, U BOCIPUHMMAETCA HAMHU 3pH-
teabHo Kak Cousmnie.

Xpomochepa Connna nabmojgaercsa Ipu MOJHOM COJIHEY-
HOM 3aTMEHHH y CaMOro Kpas 3aTeMIEHHOr0 JUCKA 3Be3Jsl
B BUJIe SICHO Pa3jimyuMoro posoBoro cusanus. OHa He uUMeeT
pe3KHX IrpaHHI], a NpeACTaBiaseT coboi codeTaHUMe MHOMKeCTBa
APKHUX SI3BIKOB IJIAMEHH, HAXOQSIINXCA B HelIPEePLIBHOM JBH-
)KeHuH, Hanofobue noxkapa B crenu. fspiku xpomocdeps (ux
Ha3BIBAIOT CIIMKYJaMH) MMeIOT B IONEPeYHNKE OT JBYXCOT JI0
ABYX THICAY KHJIOMETPOB M INOAHUMAIOTCA B BLICOTY Ha He-
CKOJIBKO THICAY KMJIOMETPOB. JTO, [0 BCeil BepOATHOCTH, BHI-
peiBaromueca u3 ColHHA MOTOKM MJa3Mbl, pPacKajJeHHOIo
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HMOHM3MpPOBaHHOTO rasza. TeMmeparypa xpoMocepH BHOBL HO-
peimaerca or 8—10 TeicAY rpafgycoB y ee HUKHEH TpaHHIH
(mo cpaBHEHMIO ¢ HATHIO THICAYAMHM B BePXHHX cJa0fAX ¢o-
tocepr) mo 15—20 ThicAY rpagycoB y BepxHeH rpaHHIHL.

Conneunasa kopona — sHewHsasa armocdepa Comnna. Ona
obpasyercs BechMa pa3perKeHHBIM HOHU3MPOBAHHBIM TrasoM,
[POCTHPAETCS HA PACCTOSHME, PABHOE NPUMEPHO HECKOJIbKHM
panuycam ConHua, uMeeT Jyd4HcToe cTpoeHue M ciabo cBe-
Tutca. IlonsarHo, ee Tojke MOKHO HAGAIOKATH TOJBKO BO BpeMs
HOJHOTO COJIHEYHOro 3arMeHHsa. TeMmepaTrypa KOpOHBI ele
BhIllIe, IO3TOMY CTeIleHb HOHHM3AIMN ra3a B Hell 0YeHb BeJMKa.
Ho, BBugy KpajiHedl pa3pe)KeHHOCTH THX ra30oB, TaKadg TeM-
meparypa mposBiseT cebsd NPUHIMNNAABHO NHade, 4eM B
unegpax camoro Cosnma. Heratn, ¢ aHajoruvusiM siBIEHHMEM
MH BCTpeTHMMCA HIDKe, Korga ofpatuMcA K 3eMHOM
atmocdepe.

YTto06b1 3aBepIIMTH OOINYIO XapaKTePMCTHKY HAIIero cpe-
THIIAa, HeoGxomuMo xoTs OBl BKpaTme YOOMAHYTH elle O He-
CKOJIBKIX CBSI3AHHBIX C HUM SIBJIEHHAX — O COJHEYHBIX NAT-
HaX, O COJHEUYHBIX (pakenax, (UIOKKYJIax M mporybepaHuax,
HAKOHEIl, O COJIHEYHOH pajualM¥ M COJHEYHOM BeTpe.

ConHeyHble NATHA — TeMHble 06Pa30BAHUA B PasHBIX Me-
CTaxX COJHEYHON MOBEPXHOCTHM — MOKHO YBHJETh JaKe He-
BOODYIKEHHBEIM TIJIa30M, HPOCTO 4Yepe3 3aTeMHEHHOE CTeKJO.
OHH [OCTHralOT B MOIEPEeYHHKE MHOIMX THICAY KHIOMETPOB,
pacmojiaraloTcs O4YeHb HEPaBHOMEPHO, TO B OAWHOYKY, TO
rpynmamMu caMoil pas3HOH BeJMYUHBI, CYL[ECTBYIOT OT He-
CKOJIBKUX 9acOB [0 HECKOJBKHUX MeCAIEeB, a 3aTeM HCYe3alorT,
M BMECTO HHUX, B COBEDINEHHO APYIHX MeCTaX, MOABIAITCA
HOBHlE IATHA. B COBOKymHOCTM NATHA M MX CKOIJIEHHA pac-
CMATpUBAIOTCA ACTPOHOMAMHU — «COJIHIEBEeJaMU» Kak o6iaa-
CTH HA BHAMMONH IOBEPXHOCTH CBeTHJIA C TrOpa3go MeHee
BBICOKOH, 4eM y cocegHux, Oojiee cBeTJbIX objacTed, TeM-
meparypoil (Ha OfHY-Be THICAYM T'PAaJyCcOB HMIKe). ¥YBelH-
YeHWe M yMeHbLIEHHEe UHMCJA ISATeH HOCHT LMKJIMYeCKHH Xa-
pakTep, mepuoj Koiaebiercsi B Ipepesax OT CeMH [0 Ime-
CTHAALATH JIET — B CPEHEM OUepefHbie [[UKJH 3aBEpIIAIOTCSH
OpUGAN3NTENILHO KayK/ble ONMHHAANATE JeT.

Ha xpaio conneuHoro pamucka, rge 3aMeTHO NOTeMHEHHe,
IIOCKOJBKY TaM HAaXOHNATCA BepxHue, Gojee XOJOXHBIE CJIOU
HIDKHeN aTMocgepsl, yacTo HabawopaloTca ceeTible (akesan
(He DyTaTh ¢ yOOMHHABIIMMUCA BbIIIE CIUKYyJdaMu!), KOTO-
pBle NPOCTHPAIOTCA HA MHOTHE [EeCATKH THICAY KHJIOMETPOB.
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AcTpoHOMBI IOJIAraioT, YTO OHH MMEIOT HECKOJBbKO Goiee
BLICOKYIO TeMmeparypy, ueM c¢orocdepa, HOCKOAbKY 06pasy-
onuii ux ras cuibHee uoHuaupoBan. Ham dakemammu pac-
MOJIATAIOTCA CBeTJIble 00JaKa — (DIOKKYJABI TOJNIIUHOI B Thi-
CAYM M COTHU THICAY KHJOMETDPOB U ILIOIIAABIO OT feesITH [0
TPUALATH NPOHEHTOB MOBEPXHOCTH CONHEYHOro aucka. Miok-
KyJbl HaOMIOAIOTCA B CHEKTPAJAbHBIX JUHUAX BOAOpoAa aubo
MOHM3H POBAHHOIO KaJbIHA,

Coaneunsle mpoTyGepaHnsl (HE HYTaTh €O CHHKYJIaMi
u axenamu!) — 310 0coOnie (POPMHI HEYNOPAJOUYEHHOIO HABU-
JKeHHs ra3oB B cONHEYHON atMocepe. OHU MMeEIOT HOCTOAHHO
MeHALIIYyIOcA OopMy cTpy#, OHTaHOB, apoK, HepeBa, obja-
Ka, cT0s16a [bIMa M T. [I., OPUYEM ra3 MOYKET ABHIaThCA B HHUX
HE TOJbKO CHH3Yy BBepX, HO U CBepXy BHH3, KOrja IpOTY-
Oepaner; 3apoMgaeTcAd B COJHEYHOH KOpOHE M TAHETCH K CO-
JIHeYHBIM DATHAM. Beicota oTmenbHBIX mpoTyOepaHIeB MOKeT
HOCTHraTh MOJYTOPAacTa THICAY KHioMerpoB. Puauyeckad
CYILIHOCTh IPHPOAH NPOTYOEpaHILieB PacKphiTa IOKA ele He-
pocraroyno. TyT MHOro HepasrafaHHBIX 3arafioK.

Uro Kacaercs COJHEYHOW pajHMaI[Ud, TO OHA HPeCTaBISAET
c060ii M3Iy4YeHHe BIEKTPOMArHUTHOW dHEpPrud, KOTOpoe, Co-
[JIACHO TOCHOACTBYIOW[eH HBIHE TEOPHUH, OPOUCXOTUT KaK OB
OTHEJIbHBIMU NMOPUHAMU — KBaHTaMH. JJIEeKTPOMArHUTHOE W3-
JlydyeHyne NMeeT BOJTHOBOH XapaKTep, TO eCTh KajKIAOMY KBaHTY
C olpefeieHHOH ?Hepruedl (a KBAHTHI 3JE€KTPOMArHHUTHOIO
HM3JIydeHUus MOTYT pas3jindarbcid II0 DHEPrMM B MUIJIHMADPHABL
pas!) cBoiicTBeHHA BOJIHA M3JYYeHWS OIpefeJeHHOU JIMHBI.
Mb yxe roBOpMAHM, YTO CHEKTP 3JIEKTPOMATHMTHOTO M3Jy-
YeHUs JeJHUTCA Ha AHMANAa30HH raMMa-H3JydeHNsA, peHTTeHOB-
CKOro, yJabTpag)uoseToOBOro, OINTHYECKOr0, MJIM CBETOBOTO,
uHpPaKpacHOro M paguonsnydenus. Bce aTo mosHOCTHIO NMpH-
CYTCTBYeT B CIIEKTpe COJIHEYHOU pafMaIuu.

W, HaxoHen, COJHEYHBI BeTep — KOPHYCKYJIApHOe M3IYy-
dYeHue, IOTOK IJIa3Mbl, PACKaJeHHOTO MOHM3UPOBAHHOI'O rasa
COJIHEYHOU KOPOHHI (0 KOTOPOM MBI TOKe YIOMHHAJIU BBHIIIE).
TepMuUH «KOPIYCKYJSApHOE» 03HAYAeT, YTO M B JAHHOM CJIYy-
yae M3JydeHUe OCYINEeCTBIAAETCA KOPIYCKYJIaMH, COCTOAINUMHU
U3 sAgep BOROPOXA, B MEHbINEH CTEeNeHH reJusa M JPYTux
9JIEMEHTOB, a TaKKe M3 dIeKTpoHOoB. IIpu srom cmaa mpu-
raennsas ConHLa ¢ paccTogHmeM ocjiaGeBaeT M KOPIYCKYJIbE
«pasroHAITCA» B KocMoce MarHUTHBIM mojeM CoxHna ¢ He-
CKOJIbKHX [IeCATKOB KNJOMETPOB B CEKYHAY BOAM3M CBeTHja
N0 HeCKOJBLKHUX coTeH (Tounee, mo 450—800 km/c) BOaM3H
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semuoit op6utei. Te HeGecHble Teja, KOTOPbIe HMeEIOT OYeHb
ciaaboe MarHuTHOE moJie (Hampumep, JIyHa), No3BoJAOT MJa3-
MEHHOMY IHOTOKY COJHEYHOTO BeTpa GecnpenATCTBEHHO [O-
crurath uX mosepxHoctu. Horpma sxe y miaHeTHl eCTh CHJILHOE
MarHdTHOe mojie (KOTOpHIM, HANpHMep, pacmojaraer 3emif),
TO OHO TPENmSTCTBYET NPOHMKHOBEHMIO TIOTOKA NJIAa3MBbl, U TOT
BLIHYKJIeH O6TeKaTh NJaHeTy, HO B3aUMOJeACTBYeT ¢ 3eMHOM
MaruuTocepoil, mopoKAas, Hampumep, IOJNADHBIE CHUAHUA.

Baskuo eme u eme pas noguepkHyTts, yto Coanpe — oc-
HOBHOM WMCTOYHHMK SHEPrHUM [JAd BceX OHMOJOTHYECKUX TMPO-
1eccoB, MPOUCXOAANINX HA 3eMHOI noBepxHocTH. Buocdepa
BOOOIIle M YeJOBEK B YAaCTHOCTH CYINECTBYIOT HA Halledl mia-
Hete Toabko Gaaropaps Coaniy.

Bor T0, 4T0, B 061IMX YepTax, M3BECTHO O HAIEM CBETHIE
[0 [AAHHBIM COBPEMEHHOH HayKH.

I'maBHOe B 3THX 3HAaHUAX — CTAJNO, B OCHOBHOM, IIOHATHO,
nouemy Connme Bemer cebGsd MMEHHO TaK, a He HHAadYe: ero
noBefieHue oObACHAETCSA TePMOANEPHBIMHU TpoOLecCaMyl B HeJl-
pax cseruya. TakoBa HayyHad MCTHHA HA CETONHAMIHUN [IeHb.

Ho mayka mper Bmeped, # ObLIO OB OMIMOKOH CUYHMTATH,
O6yaTOo HAyvHBIE MCTHUHBI (B TOM 4HCJIe M TOJABKO 4YTO YIIO-
MAHYTYI0) HUKTO K3 Y4Y€HHIX HE MBITaeTCA BHOBb U BHOBbH
«IpOBEPUTH HA MIPOYHOCTHY» , B3ATH MOJ COMHEHMeE, ellle U eIle
pas NOMCKATh HOBBIX OTBETOB HA 3aragku mpupopsl. Bynro B
Kakoil Obl TO HM 6bLI0 06JIaCTH HAYKM — B TOM 4YKCJie U B
obnactu mccaegopannmii CosHua — Bce yyKe OTKPHITO W 6y-
OYIIUM YYEHBIM OCTAeTCH TOJBKO M3JaraTh JOCTHKEHHA CBO-
ux mnpepumectBeHHUKoB. Her, coBcem Hamporus, # Kak pas
ucciaegopauna CosHUA SIBASIOT HAaM XOPOINME NpUMep HOMC-
KOB HOBBIX peIleHUuN.

" sor...
«YYEHDBIE BOJIBIIE HE 3HAIOT,
IIOYEMY CBETHT COJIHIE»
Cemunap cumenuanucToB — «coaHeduukon» B Ilynkosckoit

o6cepBaTOPNN HAMOMHUHAJ OCTPOCIOMEeTHYIO apamy. [lokmazn-
YHK paccKasbiBaeT 0 HAGJIONEeHUsAX, KOTophie npoBean B Hpsr-
my actponomsl A. Cesepusiit, T. Ilan u B. Koros. Ha nunax
caymareneir cmarenue. Cremcuc y paguonmkenepos: «Tyr
He 3HAeIlb, MoYeMy HaeT cO0il cO3maHHBIA TOGOIO e mpubop,
a JOKJAamuYMK mblTaercsa sarasayTs B Hegpa Coanpa». Com-
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HeHuA y actpodusukon: «Ecau He TepMosgepHBIe peaKmuu
nurawt xap Coauua, TO 4TO MHKe?..»

Orxpoitue? Cropee — «3akpeiTuey. [lake nBa — OHO
cnesnano mpogeccopom P. [lasucom B CIHIA, pgpyroe — axa-
gemukoM A. B. Cesepusim B Hprimy. Ilepsuiii kak Gbl 3a-
rasanyn B Hempa ConHia, BTOpoil O6HApYKMJI Y HEro myJbc.
M oba npumim K HEOKHJAHHOMY BBHIBOLY: HeIpa CBETHJIA
CPABHUTEIbHO «XOJOIHBIEY,

Axagemuk B. A. AMOGapuyMsaH B CBA3H ¢ 3TUM 3aMe4vaer:
«Ydenrle Gonbine He 3HAWT, nmouemy cserut Comanme»r. Or
TAKOro 3asIBJIEHUS MOKHO BIACTh B oTdyasnue, Begb CoiH-
Ile — HeuTO Bpoje mnpobHOro KamHa [is actpoHomon. He
pasrajarh €ro TailH — 3HAYNT KANMTYJIMPOBATH B MOMCKAaX
MCTOYHMKOB SHEpPrud 3BE3[, B HCCJEHOBAHHH OCHOB MHPO-
3naHusa. Bopouem, Moyker GBITH, PAaHO OTYAMBATHCA?

OTnpaBuMcs B IOUCKAX OTBeTa B riiyOGb BpeMeHU. SHAKOM-
CTBO C MCTOpHE#l IMOKAa3bIBaeT: BO BCe BpPEMEHA JIOAM OBLIH
YBEpEeHBI, YTO 3HAIOT OTBET HA 3TOT Bompoc. Ho, yBhI, riay6oko
omubanucek. U B Te nanexue Bexa, korma CoyiHIle OYHUTATIOCH
6oroM, a cBeT ero — 6GoiecTBeHHBIM fAapoM. U mosske, B «Ipo-
cemennsliiy XVIII Bek, xorma cumranu, YTO MOBEPXHOCTH
JAHEBHOM 3Be3[bI XOJIOAHAS, TEIJIO e M CBeT M3JIydaeT packKa-
JIeHHAaA cojHe4yHass aTMocdepa.

B cepegnne XIX Bexka o0pexn rpagaHcTBO (pyHEZAMEH-
TaJIbHHH 33aKOH IPUPOABI — 3aKOH coxpaHeHus snepruu. Ilo-
CYHATAaB HAa €ro OCHOBe, CKONbKO Temyia ucunyckaer Couanige,
y4eHble NOPa3UIKNCh: YTO 32 TOIJIUBO HMUTAET 3TY THTAHTCKYIO
neynr? Kaxoe m3 mssectwnix Torma Ha 3emae? Ho ecau 6w
[a)Kke Hallla 3B€3[1a COCTOSIA IEIUKOM, CKasKeM, 13 HeTH MK
yrJjisi, OHa, MO pacyeTraM, HOJKHA Obuia Obl Croperh 3a BpeMs
CYIIECTBOBAHUSA YeJIOBEYeCTBA.

OrBer Ha BOmpOC, Kasajuock, Hamea B 1854 rogy usse-
cruplii Hemenkuit pusuk I'. Tenbmroabn. OH mpegmosnoxui,
4YTO CBETHJIO HAllle Pa3orpeBaeTcs 3a CYeT C)KAaTusd, YMEHb-
wasgch «Bcero» Ha 79 MeTpoB B rog. Ecam ydyectbs orpomusbie
pasmepst Connna — paguyc ero 696 ThICAY KMIOMETPOB,— TO
A0 TOro, KaKk OHO CTAHeT BEJMYMHOH, CKaKeM, ¢ 3emiio,
JNOJKHBI MPONTH MUJUIMOHHI JjieT!

Takoii cpok, B CpaBHEHHHM C ThHICAYENETUSAMU dYejoBede-
CKOM MCTOPMM, MOKET IIOKAa3aTbCH BEYHOCTHIO. I'elbMrojbIy
TOPAUJICA TeM, YTO «AAJ» [HEBHOM 3Be3[e MMJJIMOHHI JIeT
u3an. Oprako B Konme XIX — mauame XX Bexka B mpupoje
Obii O6HApY KeHbl «pajUOAKTHBHBIE Yachly — BeleCTBa CO
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CTPOro OIpefeleHHBIM mepmoxoM moxypacnaga. «Crpeaxu»
3THX «4acOB» IOKa3aJHd, YTO MHHEPAJBl CYLIECTBYIOT HEe MHJI-
NHOHBI, a Muiauapan jger. I'nnoresdy ensMroabua npunuioch
CHAATh B apXHB.

ATOMHHI BEK OTKDHLI HOBHIe MCTOUHHKHU dHepruu. M Kor-
ma 9. Pesepdopn 8 Kasenanmickoii maboparopun B Kem6pun-
’Ke paclleniy aToMHOe AP0, ero COOT€4eCTBEHHUK A. JuH-
rron 3amermwi: «To, uro BoaMokno B Haseunuie, He MokeT
okasarbesa TpyaubiM mist Comnna». Eme B 20-e rogm dpgun-
I'TOH TIPEATOJNOKUI, YTO B HeAPaxX Halmeil 3se3jbl Oywmyer Tep-
MOSIlepHOe IIaMsA — TAKoe ke, CKasajm Gbl MBI ceiluac, Kak
Ipu B3pEIBE BOJOPOAHOH O6OMOBI. A Korga, MHOrO JeT COy-
cTd, ynajioch 3Ty 60MOy c037aTh, aCTPOHOMBI BO3BEJHM TEPMO-
AZIEPHYI0 THIOTE3Y B PAHT TEOPHUU.

Ho BoT acTpoHOMEI OTKPHIIM HOBHIE KOCMHYECKHE OOBEK-
Th — kBazapbl. OHU M3Iy4alOT B JeCATKH pas Gojabuie 3HEp-
TdH, YeM caMble MOIIHEIE TrajlaKTHKA. B cpaBHeHHH ¢ HEMH
name Connne He Gosee yeM cBeuka Ha ¢doHe moMeHHOH mequ!
Haxue TepMosepHble «COMYKH» MOTYT 3a)KHraTh 3TH 4y[0-
BuimHble HeGecHble KOcTpH? VcTouHMK HX SHeprum moKa
TOYHO HEe H3BECTEH.

M Bor comuenme B. A. AmbGapuymsna: TepMosiepHas
rumoTesa, YTBep:KAAeT OH, He AAJIa OKUJAEMHBIX pe3yJbTaToB
AAA TpeACKa3aHUA HOBHIX (PAKTOB B CMEBIC/IE PA3TafKH TalH
Hallero CBETHUJA.

Cuosa Bcran Bompoc: mouemy csetur Connne?

SATVIAHYTH B HEJIPA!

3agaga, KOTOPYIO IOCTAaBWJIM mepen coGoil yueHsle, Gblia
TPYAHOM: MBICIEHHO HPOOHTHCA CKBO3b 3JCKH TOpAYMe ThI-
cAueknmaoMerpossie Toamu ColHOA M y3HATH, AEHCTBUTENBHO
M TepMOs/lepHas DHepPruA IHTaeT CBETHIO?

OcraHoBUMcA mepej Aep30CTHI0 BTOTO 3aMbICJIa, CHAMEM
nepex y4eHbIMM IIIANBI: HA TAKOe He PelIAdnch U (HaHTACTHI.
Y nucarensa-gpaunracra Pes BpanGepn ects pacckas «3omorsie
aA6nokn CoaHHa» — ero repou pemmujnch NPUGIH3UTBCA K
CBeTHUJY M B3ATh KycO4eK cosiHeyHoro semecrBa. Ho mpo-
HUKHYTh MBICJBIO B Hefpa?..

«Huxorga Mplcnb 4YenoBeKa He NPOHUKHET B TIyGHHBI
ConEna» — Tak ecam He NHCaAW, TO AYMaJ¥ MHOTHE u3
yuessix. Ml Bo3aMO)XHO, OHH OKaszajuch Obl NMpPaBbl, €CJHH ObI
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¢pusuKkn He OOHAPY)KMIN HEOOBIKHOBEHHYIO, YAWBUTEJLHYIO,
y)Ke H3BECTHYI0O HAM D3JIeMEHTAapHYI0 YacTUIY — HeHTPHHO.

Heiitpuno, Kak MBI yKe roBOPMIH, 06agaeT HOPA3UTENb-
HO#l mpoHmKamomeid cnocobHoctbo: B CosnHue U 3Be3qbl AJA
Hero npoxoguMbl. OHO, MO BHIPAYKEHMIO OHOrO M3 YYEHBHIX,
CHOCOOHO IPOH3UTh WENYI0 TAJAaKTHKY, €cllM Jayke BCIO ee
sanuth Geronom! PaHTacTudyeckas gactuna. Hakyio ke poan
UrpaeT OHA HA BEJMKOH CIeHe HPHPOXHI?

Wayuas 3Be3nnl, yuensle OOHAPYKHJH, YTO HeCyIuicA U3
MX HeAp HEATPMHHBIN IMOTOK BBINOJHSAET TY 3Ke QYHKIMIO, YTO
U map, BAIAIMNA U3 OKHA Kapko HaromiaeHHo# G6aum. Toabko
B «baHe» 3TOH japa — TeicsAuM M ThicAdm rpaxgycos! Heii-
TpuHO OTBORUT Temyuo. be3 Takoro «oxyaguresisa» 3Be3fa B30p-
Bajach ORI OT meperpesa.

O ueM cBHAeTeNbCTBYeT HOTOK HedTpuHO? BrimBuraercs
ruIoTe3a: B HeApPaX 3Be3Jl, BOIPEKH BCeM COMHEHHAM, O
KOTOPHIX YIOMHHAJIOCH BHIIIE, BCe jKe OyIIyeT TepMosnepHoOe
niaams. OGocHoBaHMe rumoTesbl: HA MOJMrOHAX, IPH B3PHIBE
BOIOPOAHBIX GOMG, W B jabopaTopusaAX, Ie «KOJAYIOT» HAL
TePMOSAIEPHBHIM CHHTE30M, GbliI0 oOHapys;xkeHo Heitpuuo! Ho-
HEYHO, 37leChb MBI CTyNaeM HAa TOHKMH Jie] aHAJOTHH, OJHAKO
0 HeJaBHUX NOpP GOJNBINMHCTBO Y4EHHIX CYUTAJO, UTO €CJIH
obHapy:xurcsa, uro M3 raybuma CoaHIAa HCXOOHUT NOTOK Heii-
TPHHO, TO B BHICOKOH CTENEHHM BEpPOATHO — TaM HJET HeIpe-
PHIBHBIA TepMOANEepHBIH mporecc.

Jlerko ckasats — oOHapykutcAa. Ua uero cpenats npu-
6opel, PUKCHPYIONINe «BCEIPOHMKAIOIIEr0 MaJIOTKY» ? Brixox
Hamen axkagemuk B. M. Ilontexopso. OH mpepioxua cosmgath
«HeATPUHHBIA TeJEeCKON» — BeChbMa CTPAHHBIH MHCTPYMEHT:
6aKd ¢ pacTBOpPOM, MPHMEHAEMbIM OOLIYHO NIPH XHMMYHMCTKe.
B a1y KuaKocTh BXOZUT XJIOP, KOTOPHIN YCHJIEHHO NMOTJIOMIAeT
HEATPMHO M OT CTOJKHOBEHMA C HHUM IIpeBpamjaercad B pa-
OuOoaKTUBHBIA aproH. OOHapy)XKuJM aproH — 3HAYHUT, 3[ecCh
NPOHECIUCh HEHTPHUHO.

N Bor — 3abpomenHasa 1IaXTa B aMEePUKAHCKOM INTaTe
IO)xnan [lakora. 3mech, Ha MOJYTOPAKUIOMETPOBOH raybmHe
(4106 YMEHBLIIMTH pajUMalMOHHBLIA (HOH, MelIAIUN Hccie-
nosanuio), P. [IaBuc mocraBus CcBOH «TejecKom». IKCIepH-
MEHT JJWjICcA HecKoiabko jer. B 1972 rogy Ha xondepernuu
B Benrpuum amepuKaHCKHI y4YeHBIH JOJOMKMJ pe3yabTaT: MO-
TOK COJIHEYHBIX HEHTPHHO OKAa3aJCA BTpPOe MEHbIIE OKH-
JaBIIerocs.

Brnocnencrsun sxcnepument 6bi1 npomomxed. Ho x Ha-
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CTOALIEMY BPEMEHH IOJYYeH, B CYIIHOCTH IOBOPS, JHIIL OfUH
peanbHblil pe3yabTaT: INOTOK COJHEYHBIX HEHTPUHO, KOTOpHIE
HOJKHBI POKJATHCA B HeJpaxX HAIero CBEeTHJA B XOHe Tep-
MOSIIePHBIX peaKIWH, OKAa3aJICA B HECKOJbKO pa3 MeHee HH-
TEHCHBHEIM, YeM cJIeyeT M3 TeOpeTHYEeCKUX COoOOparKeHUi.

Iuckyccus npogoipkaercsa. Hexoroprle ee yuacTHukn ne
YCTAIOT BO BCCM OOBUHATE... HEHTPUHO: 3TO OHO-/le HecTabUILHO
U npeBpamiaeTcA B aHTHHedTpuno Ha nytn K 3emie. Ho rak
au 3T70? BrleKasbIBAIOTCA TaK)Ke MNPENOJOMKeHUs, 4TO OK-
CIIEPUMEHTATOPHl HCKAJH HE «T€» HEHTPUHO, U IKCIEPHUMEHTHI
Hano Bugon3MeHuth... [lpeanonoxenne, yro B Hegpax Connia
AKOOBI He MAYT TEepMOAJepHbIe peakiuu, cobpaso HEMHOro
CTOPOHHUKOB.

«CosHme  He3MOpPOBO, XOpOIIO Obl NpOU[YNIATh €ro
myJibC»,— 3aMeTHJI ONMH M3 yueHblX. Bropoit ero monmpasui:
«Y Coanna He MOKeT ObITH MyJbca — K CHACTHIOY.

Ho orkpeiTne A. B. CeBepHoro mokasajio, 4TO «ILYJbC»
y Cosnna Bce ke ecTh.

BA/KHOE OTKPBITHE

Counnue oueHb cnokoitnasa ssesma. Cserutr posno. U Bce-
TaKM NyJabcHpOBaTh OoHO MokeT. Ilpasma, BecbMa HesHauu-
TeJbHO, HO C YeTKO BbIPA)KEHHOH NepHOJNYHOCTLIO.

B 1967 romy A. B. CeBepHblil mnpejiosKuil HaGIOAaThH
Cosnne «mo-sseagaoMy». UTo 370 3HAUUT?

Connpe — camas 6auskas K Ham sBesja. [losepxuocTh ero
BAJHA B TEJIECKOI: 3TO Be4yHO Oymylommuit «oxkean». Mccie-
[oBaTeJeldl 3aMHTEPECOBAJM He OT[eJibHBIE YAaCTH ITOTO OKe-
aHa, a Becb OH IeJdHKOM. [lns1 3TOro Hy)XHO OBLIO KAaK-TO
«OT[IaJIATh» HAallle CBETHJIO, YBUIETh B HEM 3Be3Ny.

Cepreit Ecennn nucan: «JIumom x auny juna He yBUAATh.
Boasmoe supurca nHa paccroanbpu». A uto B Coamneunoit
cucreme Gonpmwe Connna? YyeHbIM paHblle Ja;Ke B TOJIOBY
He npuxoauio, uro CosHIle MOYKeT 0KasaThbCs MYJabCHpPYIOMei
3Be3foil. Benb xapaktep myabcaunuu 3Be3qbl — Kak OBl 3ep-
Kajlo, B KOTOPOM OTpPAa’KaeTcs CTpoeHue ce riayOMH: pacmpe-
AeneHMe IUIOTHOCTEH, UIKana TeMmmepatyp. To4HO Tak Ixe
ydeHble H3Y4alOT CTPOEHHE 3eMHOro Iiapa, (UKCHpyA ceii-
CMUYECKME BOJHBI, KOTOpHEIe ero corpscaior. Jactble mylib-
cannn ConHpa Bpome Obl HOATBEP)KAAJM, YTO HAalle CBETHJIO
COOTBETCTBYET TaK HA3hHIBA€MBIM (CTAHJAPTHHIM 3BE3JHLIM
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MOfleNAM» : pacHpefeseHye MJIOTHOCTeH, TeMmeparypa U JaB-
JieHHe B €ro HeApax HMEHHO TaKMe, NPH KOTOPHIX MOTYT
NPOUCXOUTEL TePMOsifepHbIE peaKIuu.

Ho Bce aro TpeGosano nopreepixpenus. VI Bor kpeIMcKHe
acTpoHOMEI, onupasack Ha upen A. B. Cesepuoro, cranu pac-
cmatpuBath ConHue Kak 3Be3y — U OGHADYKWJIHM, 4TO He-
puogudeckn raxasie 160 MunyTt nosepxuocts ColHma TO Kak
Obl yHaaseTca OT Hac, TO NPUGIAKAeTCs K HaM IPUMEPHO Ha
10 kmioMeTpoB. YUMTHIBaA OTPOMHHIA paguyc cBeTuia, ag-
¢ext cmemennsa mosepxnoctr Connpa kpaiime man. Tem me
MeHee ¢akT Obln oueBmpmen: Kpasa ConHma TO YXOHAT OT
IeHTpa 3Be3abl, TO NpUbIMKAIOTCA K HeMY.

UYro ke u3 aroro cuepyer? Pacuer mokasmiBaer, 4TO IpH
TaKMX NYJbCANAX BBINIANAT HECOCTOATEJLHLIMU BCE MPEIK-
Hue mopenu CoxHna — MJIOTHOCTH €r0 PacTeT He TaK GHICTPO
[0 HAIIPABJIEHHWIO K IEeHTPY (KaK CYMTAJIM MHOrHe y4eHhle),
a TeMIepaTypa B HeJApax CBeTHJa, BO3MO)KHO, HIDKe, 4eM
[IpejmoNarajoch pasee.

«Xomnopusien Heppa Comnnua? MoskHO ckasaTh M TakK, HO-
TOMY 4TO BCe Ha CBeTe OTHOCHUTEJbHO. Bo BcAKOM cayuae, fisa
TOro, 4YTOoOH TaM IIIM TepPMOSAJEpHble PEeaKIUd, N0 MHEHHIO
CHEIHAIUCTOB, HYKEeH «;Kap» ropasmo Goabromii!

Ho mosxer GoiTh, mpocto mpousouuna ommubxa? Her, yue-
Hble NPOBEpAIN CBOM BHIBOAB MHoro pa3. PabGoranm onm Ha
npejene togHoctu npubopos. Ilonroga nuxkomy He coobuaan
0 pe3yibTaTax.

IToaroga — Gosbiiofl CPOK DpPM HBIHEHMIHNX TEMIAaX pas-
Butna Haykun. Ho pgomro ckpeiBaTh OTKphiTHE OBLIO HEBO3-
Mo)xkHO. B KoOHIle KOHUOB pe3yiabTaTsl HabJOfeHMH Oblan
ony6aukoBaHbl. C COBETCKMMM YdYeHBIMM OKa3aJMCh IOJTHO-
CTBIO COJMAAPHBI aMepuKaHCKue actpoHomsl. HabGmopas
Connne B o6cepBaropun [Iuk-mo-Muan (@Ppanyus), oun o6-
HapY’KHJIM, YTO OHO HEHCTBUTENBHO NYJbCHPYET C IEePHOKOM
160 muuyT.

Taxoe conamenue e mMoriao OutTh cayvaiineiM. Ho npusn-
MO YYEeHOro: CTO Pas3 OTMEpb — OJUH pPas OTPEKb.

C momompio 22-merposoro KpeiMckoro paguoTesneckomna,
KOTOPHIH CYUTAETCA ONHHUM M3 TOYHEHIIMX B MUpE, KOJTO
nccaeposann CoaHUe B HEBHAMMOM [Hama3oHe pPaJZNOBOJIH.
IMogTBepamiioch: moBepXHOCTHL CBeTHJIA KojeGlaercA ¢ mepH-
ogom 160 mumyT.

Urak, Coanme nyabcupyer. 3HAYUT JM ITO, 4YTO BCe
BOIIPOCHI SICHBI M NMpEeKHNEe rInoTe3bl MOMKHO CHATh B apXuUB?
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A. B. Cepepubli Tak He CYHMTaeT: HNpEACTONT Goabwmias pa-
60Ta — OYeHb BAKHO, B YaCTHOCTH, ONPENEJNUTH XapaKTep
nyascaguid. OpHo peno, ecau CosHue, YOpoLEHHO TOBOPH,
npd OYJbCAIMHM HECKOJIbKO MeHseT cBOI0 (opMy, coBceM
JIpyroe — ecjii OHO pasiyBaeTcA M omajgaeT HamomoOue [et-
CKOro BO3qyInHOro mapa. /A TeOpeTUKOB pasjnyume ITUX
ABJIEHUH KpaiiHe Ba)KHO, MO0 OHO NPUBOJMT K Pa3HLIM BhI-
BojaM o «camouysctuu» ConHna u remmepatype ero riay6us,
o ToM, uayt au B Heapax ConHuma TepMosiiepHBIe peaKuuH,
KaK 1oJiaraer 60JI]>].[II(IHCTBO Y4YeHBIX (3Ta TOYKa 3peHusa sB-
Jasercsa ceilyac npeobsafalomiedl B HaydyHOH jauTeparype), M
eCcJiM [a — TO KaKue MMEHHO, & €CJH HeT — TO 4YTO JKe «IiH-
TAaeT» SHEPruio HaIlIero CBeTHJa BMECTO HUX?

BELJIO CAEJIAHO MHOI'O NPEJNOJIOKEHHMH...

Opunaxanl ¢pusuky-teoperuky fI. V. Openkenio npusecan
CTPAaHHYI0 KPHUBYIO, OTPA3UBIIYI0 HTOTM HAYYHOr0 3KCIEpPH-
menta. OH ee o0bBACHMI. 3aTeM BBHIACHUIOCh, YTO JKCIEpPH-
MeHTaTOp omubcsa, oH mnokaszan (MDpeHKes0 YepTe)K BBepX
Horamu. HpuByio nepeBepHYyJM, U TeOpETHK CHOBA ee 0GbsC-
HHMJI — HMKAKOr0 NIPOTHBOpEYMsA C Teopuedl cHOBa He ObHa-
PY’KHJIOCH.

IlpumepHo TO ke caMoe HpPOM3OILIO C OTKPHITHEM
A. B. CeBepHOro: TeoOpeTHKHU CHiejajl BCe BO3MO)KHOE, YTOGR
OHO COrJacOBaJOCh C THIOTE30H TepMOANEPHHIX peaKIHUi.
OauH M3 acTPOHOMOB HpPEJIOJNOKIJ, YTO Pa3ayBaercd He Bcs
JHeBHas 3Be3fa, a Jullb ee OyAaro Obl niaBaloOU[Uii Ha Mar-
HUTHO! NOAYWIKe IoBepXHOCTHEIA cioi. C aToli ToukM 3pe-
HuA, nyabcanuu ColHIA He OTPAKAIOT XAPAKTEP €ro riyGuH.

Heuro ananoruunoe npousomso u ¢ paboroir P. [Iasuca.
Ero xomnera [I. ®Qayaep npenmono;kus, 4TO HEATPUHO He
ucxogAatr u3 Heap Comnua, moToMy uYTO B HAacTOsLIEe BpeMs
«TepMosepHaA Tomka» TaM He ropur. Ho mouemy ono cae-
tut? IloToMy uTO B cBOe Bpema «romka» ropesaa. Heraru, us
3TOro cjefyeT, 4To Ha 3JemJie ceiddac... JeAHUKOBBIH IEpHO.
Koe-KT0o M3 yueHbIX corjamaetrcs ¢ OTuM. [leldcTBUTENbHO, B
AHTapkTHie U B APKTHKE OrpOMHBIE TOJILH JbJA.

Hy, a uro, ecnim Bce-taku TepMosigepHasi rumnoresa Oymer
OKOHYATeJbHO ONPOBEPTrHYTA? YueHble BHIABHIAIOT HOBYIO T'H-
noredy. Moyxker ObITh, BHYTPM HAallero CBETHJA €CTh CJIOU
HCKJIIOYUTEeNbHOUR naoTHOCTU. MoKeT ObITH, OHU-TO U BCACHI-
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BalOT B ce0sA COJHEYHOe BemleCTBO, NOPOMKAAA DHEPruio
Connna.

3pech, mo KpsuiaromMy Beipaskenuio Husawnca Bopa, Tpe-
OyeTcsi KaueCcTBeHHO HOBas, «GesyMHas» HUfes: Te, 4TO Ipef-
J1araioT yueHsble JJf pelleHusA HpobjieMBl, KaKYTCA CIMIIKOM
«OOBIYHBIMU», IPH BCEH MX YKCTPABAraHTHOCTH.

Yro ke pmenars? Ilpomomkars wuccaemosanusa. Ilpasm
ApEeBHHE: JOPOTY OCHJIUT HAYUIHi.

EUIE PA3 O IIIAHETAX:
BO3MOKHA JIH « BTOPAA 3EMJIA»?

Kak mur ye 3maeM, ConHeunas cucreMa BO3HHMKJIA H3
CrylieHMs B ME)K3Be3[HOM Tra30BO-IIHIJIEBOM 00JlaKe, KOTOpOe
NOCTENeHHO NMPHOOpeso AOCTATOUHYIO MJIOTHOCTh, YTOOBI Ha-
YaTh CKHMAaTbCcA IO JeHcTBUeM cOOCTBEHHBIX CHJ I'paBHTa-
puu. O6aKko JoMKHO ObLIO BpPaUIaThCA cHAaYala MeJIeHHO, a
C yMeHbIIeHUMeM pa3MepoB Bce ObicTpee. Hak durypucrka,
KoTOpad MpIKHMaeT K cebe pPyKH, 4TOOBI YCKOPHUTH Bpalie-
HHe, 3aMedyaloT aMepuKaHckue actpoHoMmbl [I. I'ompemur u
T. Oysn, us Monorpadun xoroprx «lloucknu xusnn Bo Bce-
JeHHO#» MBI IOYEPNHYJIM HAay4HbIe AaHHBIe 00 0Opa3oBaHUM
CosHEeYHOU CHCTEMBI.

Ilepsnunoe o6nako, mMoJaraloT ydeHHle, CHadaja HMeEJO
pasMephl, B HECKOJIbKO THICAY Pa3 IpeBHIIIABIIME MAacCUITAOLI
Conneunoit cucreMbl. O OBIIOM HAM HANOMHHAIT CErOLHA
TOJILKO HEKOTOpHEIe KoMeThl, obpamjaomuecs Bokpyr Coanua,
KOTOpHIE YXONAT OT Hero B Haubojiee yNAaJeHHBIX TOYKAX
CBOMX OpOHMT Ha OrpoMHBIE paccToOAHUA. TakuMm obOpasom,
KOMETHl MOKHO PAacCMaTpUBAaTh KAaK IJLIGH BeLIECTBAa, CKOH-
neHcuposasiuerocsi B Havane ¢opmuposanusa ConHednoit cu-
creMbl. Ux op6uTH OTparkaioT KoJoccajibHbIe MAacHITabbl «Ma-
Tepuaja», U3 Koroporo obpazosanace CosHeuHas cucreMma.

IIpu cskaTum rasoBo-mblIeBOro 06JaKa CHIA I'PABUTANMH
CTAHYJa BelecTBO 00jaKa K ero IeHTPy BJOJbL OCH Bpaile-
Husg. B pesyabrare coBMecTHOro medcTBHA CiKaTUSA M Bpa-
mennsa o6pasosasiock ropasno Gosee niotrHoe 06aako B opme
aucka. IlnoTHocTs, ecTeCTBEHHO, OKa3ajach MAKCHUMAaJbLHON B
uenTpe, rme u Hagasoch obpasosanue Connua. Ho Bpemenn,
rkorga CosHume JOCTHIIO [OCTATOYHOH IIOTHOCTH JAJIA TOTO,
910Gl B HEM HAYaJHMCh TepMOsAJepHble peaKIuu, B AUCKO-
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ob6pasHoM obnaxke moj fAeficTBMEM BCe TOH jKe «TpPaBHTAIA-
OHHOHl HEYCTOWYHMBOCTH» CTANIM O6GPA3OBBIBATHCA CryILIEHHA
Bel[eCTBA HA pA3JUYHBIX paccTOoAHUAX OT HeHrpa. M3 Hux
¥ BO3HMKJIM NJAHETHI.

Korpa na Coanue Havaauch TepMOsAfepHble PeaKLHN MU
OHO JIOCTHTJIO COBPEMEHHOH CBETHMOCTH, TeMIepaTypsl IJa-
HET, OCOGEHHO BHYTPEHHHX, 3HAYUTEIbHO IIOBBICHJINCH.
L. Tongcmur u T. Oysn nassiBalor gBa pewanoimux ¢gaxropa,
KOTOpble OIpeNeIMIN JIMOO KaKAoH M3 OyAayIMX IJIaHeT:
pa3Mep HpOTOIJIAHETHI C COOTBETCTBEHHO HEOGOJIBIIOH CHUJION
rpasuranuu u ec paccroauue or Connua. [naners neGonpunx
pa3MepoB OKa3bIBAIOTCA HC B COCTOSHHM YAEPIKATh Jier-
Kde rasbl, OCOOEHHO €C/IH OHU OTHOCHTEJIbHO OJM3KH K CBe-
TAJNY H TeMIlepaTypa HAaCTOJbKO BBICOKA, YTO Jieryauiine
MOJIEKYNIBI «yGeraoT» Hu3 MX arMocdepsl JOBOJLHO HITEH-
cuBHO. B urore Bce yerhipe miaHeThl 3eMHOHM Tpynmnbl BOIU3H
or CosHLla NOTEpPANH 3HAYUTENbHYIO YacTh CBOEro BOAOPOJA
U TejusA CIYCTS BCEro HECKOJbKO COT MUJIJINOHOB JIET HOCJe
toro, kak CosiHIe OKOHYAaTEeNbHO cOPMUPOBAJIOCH M HAYAJIO
ceetuth. Hamporus, ueThipe HiIaHeTHI-TMIAaHTAa, 3HAUUTEJLHO
Gosee ynanennnie or ConHIna, Ha HaYaJbHBIX CTagUAX obpa-
30BaHMsA MMeJH ropasgo 6ojiee HU3KHMeE TEMIePATYpHl, IOITOMY
OHH y[€ep’Kaji MOYTHU Bech CBOHM BONOPOA U resuil.

Ecan 68t IOnurep, 3axiiouyaloT aMepHKaHCKHE YUCHBIE,
HaXOJMJICA la)ke Ha opbure 3eMJyH, TO eCTh B NATHL pa3 OuamiKe
K Coaunny, 10 oH Bce jxe yjep:kaj Obl 3HAYATEJLHYIO 4acTh
€BOEro BOJOPOAA M rejus, MOTOMY 41O ero macca B 318 pas
OPEeBOCXOAUT Maccy 3eMan u objafaer 3HAYUTENbHO Goabiei
cuyoii rpasuranun. C apyroil cTopoHBl, Macca 3eMyM OKa-
3ajach Obl mpuOAKM3NTEJbHO paBHOI Macce ruraHta CartypHa,
ecau 106aBUTh HEOCTAIOIMINE BOXOPOA M resinii K HMeloIuMcA
Ha Hell 3amacaM JAPYTUX 3J€MeHTOB B TOH jKe IPONOPLUH, B
Kakoit onu comepxarcad Ha Couanne u nianerax-rurairax. Ho
B TOM-TO M [eJio, 4TO Ha TakoM paccrosuuu or ConHua, Kak
Hama 3emJjdA, Takag IUIaHeTa He CIOCOOHA YAepKUBaTh BO-
JOpoj U rejuii, mpuoGperaTh TMraHTCKUE MacIITA0bI.

WnbiMu ciaoBamu, 4ro6el ob6pasoBajiach Takas IJIAHETa,
Kak nauia 3eMiis, HeOOXOUMO YHHUKaJIbHOE COYETAHME MHO-
JKeCTBA CAMBIX pPa3HOOGpa3HBIX (PAKTOPOB, CpPefM KOTOPBIX
Ba)KHEHIIYI0O POJib MIPAalOT Macca U paccTosHHe OT CBETHIA,
npuyeM, KaK MBI TOJBKO 9YTO BHJEJH, Jake 3TH ABa ¢arrTopa
HAaXOOATCA B TecHeillell B3aMMO3aBHCHMMOCTH APYr OT Apyra.
Ila u pna crasosnenus CoiHeYHOH CHCTEMBI B TOM BHje, B
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KaKOM MHl €€ BHJUM CeroiHs, TaKke NoTrpe6oBajsoch YHH-
KaJIbHO€ COYeTaHNEe MHOMKECTBA B3aMMO3aBHCHUMBIX (DAaKTOPOB.
Bot mouemy ¥ niauersl, ¥ 3Be3[Hble CUCTEMBI B LEJOM — KakK
JIIOfM: CO CTOPOHBI OYEHb MOXOMKH JPYr HA JApPYyra, OCOGEHHO
[0 ONpeJeJeHHBIM THIOBBIM IPYIINaM, 8 HPUCMOTPETbCA — Y
Ka)K/0ro CBOE, HEIOBTOPUMOE JIHIIO.

Hexoropbie yuensie mojaraior ja<e, CChlIasich HA JaHHbIE
0 CONEep/KAHMM PERKOr0 M30TONA AJIOMUHHMSA B [ApeBHEHIINX
METEeOPUTAX, 4TO CTHMYJOM K BO3HUKHOBeHmio mianer Co-
JIHEYHOH CHCTeMBI B TOM BH/E, B KaKOM OHU 00Pa30BAJIHCH,
HOCJYKIJIA BCHBIIIKA CBEPXHOBOW 3Be3[bl ONpejeleHHbIX
MacmiTaboB M HAa oOmpeje]eHHOM paccTOAHMU OT OyayImero
Coannya.

B eme Gonbiieil cTeneny Takasg YHHKaJbHOCTb OTHOCUTCA
K Hanledl 3emJe, ¥ Npeae BCEro — K BOBHNKHOBEHUIO KU3HU
Ha Helil.

Bor n moayumaock, 4T0 Ha CpPaBHMTENbHO GOJBLINX pac-
crosausax or ConHma BO3HMKIM miaHersl-ruradTel IOmurep,
CatypH, ¥Ypan u HenTyn ¢ maccoil, B JeCATKM U COTHHU pa3
Gosbllle 3eMHOM — «IIAaPbI» M3 CMECH CKIMKEHHOTO (B LIGHTpE,
BO3MOJKHO, JasKe TBEPJOro) BOJOPOJA, TesHsd, a4 TAKIKE Me-
TaHa, aMMHMAaKa ¥ JPYTrdX ras3oB, HENPOHHMIAEMOH MJA COJ-
HEYHOI'0 CBeTa CBEePXIIOTHOM aTMocdepoll BBICOTOH B JeCATKHU
THICAY KUJIOMETPOB. A Ha CPABHUTEJNbHO MAJBIX PACCTOSHM-
AX — njaHeThl 3emMHOro tuma: Mepkypuii, Benepa, 3emasn
u Mapc.

OcoGeHHOCTH NJAHET 3eMHOrO THUIA MHTEPEeCHHI HAM He
TOJILKO caMu 1o ceGe. ITu popcTeeHHBle 3emie HeGecHbIe
Tena, 61arogaps JpPYyruM YCJIOBHSAM CYII€CTBOBaHHMA, COXpa-
HMJIA MHOTHE CBOM 4YepThl B TOM BH/e, KOTOPBIH ObLI Xapak-
TepeH [JIsi HadvaiubHbix craguil cyuecrsosanusg ConHeunoi
CHUCTEMBI.

WUsyuas ux, Mbl Kak Obl 3arjasiisiBaeM B JajeKOe NPOLLIOe
Bceir Hamen CoaneyHoil cucrembl BooOme M 3eMJn B
9aCTHOCTH.

A Benbp uMeHHO 3Ta mpobieMa M HHTepecyeT HAc MpeKae
BCEro.

HAIIH COCEJIH

ITocmorpuM, uto npeacTaBasAlT cO0OM NIaHeTHl — «POA-
CTBEHHUKH» 3eMJIu.
Mepkypuii — nnanera, camas 6aunskasa K Conuny. Ilepuox
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ero obpamenusi Bokpyr Comnuma — 88 3eMHBIX CYTOK, a Ile-
puoj BpalleHus BOKPYr csoeil ocu — 59 cyTok. Ilo Bermunmne,
Macce, BHelIHeMYy BUAY 4 ApPyruM depraMm oH Omamxe K Jlywse,
yeM coGcTBeHHo K muaHeraM. Ilepemasgsl TeMmepartyp us-sza
6auzoctu k Conuuy Ha HeM elnle 6oJjiee 3HAUYUTENbHBI, YEM HA
Jlyne. Hexotopuie yueHnsie npegmnojaraior, 4to Mepkypuii B
cBoe Bpemsa Obla JayHoit Beneper, ee OnuKalllIMM COYTHHKOM.
IMoToMm, oTnenuBwnCch OT Hee MO HeBCJAOMBIM HAaM IpUYUHAM,
cTajJ CaMOCTOSITeJbHOH NJIaHeTOMH.

B 1974 rony 3emusiHe BHepBble YBHIeJH H300pa)KeHHe
Mepkypusd, nepejaHHOe aBTOMATHYECKUM TeJEeBU3HOHHBIM Iie-
pematTuMkKoM c¢ Oopra KocMmH4eckoro ammapara. CxojcTBo
BHeurHero Buga Mepkypus u JIyHB HODa3uiIo yYeHbIX: Bce
Te jKe KpaTepbl, «U3'bEeBUIME» MOBEPXHOCTH HJAHETHI, FOPH —
HECKOJIbKO HMJKe JIYHHBIX u «Mopsi» (6e3BomHbie, pa3yMmeer-
cd) — 4YyTh NOMeHbile «Mopei» JIyHBI.

Jlo mosBJieHMS KOCMHMYeCKMX AaNmnapaTtoB y4YeHbie MOTJH
CTPOUTH JIMINDL PA3JIMYHble I1PEANOJOKeHNU OTHOCUTEIbHO aT-
mocdepsl Mepkypus u Jlynst. Okasanocs, 06a HebecHBIX Tesa
OKpY»KeHBbI ciaboil, oueHb paapeskeHHOU arMocdepoil (M Ha
Jlyne n Ha Mepkypuu nasneHune atmMocdepsl B THICAYY MUJI-
JIMapaoB pas MeHbIe, yeM Ha 3eMae). VI camoe HeoxxkmpaanHoe,
4YTO «IpemnofgHecaa» atrMocepa MepKypus ydeHbIM,— ee CO-
CTaB: OKa3ajoCh, YTO OHA COCTOUT M3 aproHa, HEOHA, KCEHOHA
u reaus. ITO OJHA M3 «UHANBUAYAJbHBIX» OCOO0EHHOCTEI
Mepkypus — ero xapakTepHasa 4depTa, TaK CKas3aTh, ero
«cobcTBeHHOE JMIO». A HA MOBEPXHOCTH IJAHETHI, CXOQHOW
¢ JlyHoii, npeanosaraiorcs MOPOAbl, OIM3KHEe 3€MHBIM U Be-
HEepPUAHCKUM.

Benepa, kak gymManu coBceM He[aBHO y4YeHHIe, IJIaHETA BO
MHoroM Gauskas 3emiue. OHN BoOGIe CYMTANKCH HOYTH OJIU3-
Henamu. BeHepa JuIIb HECKOJBKO ycTymaeT 3eMie B pa3Mepe
n macce. Ho 3ato o6e niaHeTsl OKpY;KeHBI IJIOTHBIMM AaT-
Mocdepamu. Kasamocs, ecan y npepnosaraTb HaJau4dne KU3-
HA Ha [pyrux ILJIaHeTaX, TO cKopee Ha BeHnepe, yem Ha
Mapce.

N gro xke?

ITpesxkpme Bcero B gesio BCTynuia paguoacTpOHOMHUs. ¥de-
Hele CCCP u CIHIA ycrasosuau, 49to Benepa Bpamaetcs
coBceM He TaK, KaK Bce IJIaHeTHl, HauuHasg oT MepKkypusa
u po Carypua. OHa BpalnaeTrcss BOKPYr CBO€i OCHM B HalipaB-
JIeHUHU, O6paTHOM HANPABJEHMIO MX BpalleHUA. A HAKIOH OCH
ee BpalleHNMd HAaCTOABKO Majl, YTO Ha IJIaHeTe NPaKTUYeCKH
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IOYTH HET CMEHHI BpeMeH roja. [LoBOJILHO HaBHO, ¢ IOMOHILIO
CIIEKTPAJILHOrO aHanm3a, 6bII0 YyCTAHOBIEHO, YTO B aTMocdepe
Benepsr comepurca 6oabioe KOJAMYECTBO YTIEKUCIOTO Tasa.
Ho npepnonaranu, 4to asota B Hedl Bce ke 6osbuie, 4eM B
semuoi artmocdepe. Boawmias, wem Ha 3emie, NJOTHOCTH
atmocdepsl Benepsl Ovisia oueBuaHA W3 JaBHUX HaGI0OJeHUH.
Ho Tounmix gaHHBIX He GHLIO.

Hacrynuna snoxa kocmuueckux wucciemoBanuii. B 1966
rogy K BeHepe mojeresu nBe COBETCKHME KOCMMYECKHE CTaH-
nuu. Ogna mocrasmia Ha nianery BeimMmea ¢ repbom CCCP,
Apyras mpoJieTeja OT Hee Ha paccToAHMM 24 ThiCAY
KAJIOMETPOB.

3atem 18 oxrsabps 1967 roma ¢ Hame# MeKHIaHeTHOR
aBTOMaTH4ecKoil crannun «Benepa-4» Gpl cnyuied ammapar,
npubopel KOTOPOro INpOM3BEJNM MH3MepeHHsI B aTmocdepe
OJIAHETHI.

B 1969 romy 0w ocyuiecTieH COyCK Ha mMapaliioTax
COBETCKUX aBTOMATHMYECKUX MEXKIJIAaHeTHH X cTaHuuii «Bene-
pa-5» u «Benepa-6». Oum pgBuranuch B arMocepe mjaHeThl
CO CTOpPOHBI ee HOYHOro moaymapus. Pagmoundopmanus Ha
Tpacce CHycKa IOCTyHaja [0 TOr0O MOMEHTA, IOKAa TeMiepa-
Typa OKpysKaoweil cpeasl He pgocruriaa 325° C, a paBae-
Hue — 27 3eMHBIX aTMocdep, nocsae 9ero npubGOpPsl BHIILIN U3
cTpos.

JloHeceHHbIe MMM CBeleHHs ObBWIM CEHCALMOHHBIMH: aT-
mocdepa Benepsl mouTM cOJOWIb COCTOMT U3 YTJAEKHCJIOTO
rasa. Comepskanue B Hell JPYTMX rasoB HAYTOIKHO — a30Ta He
6oabme 2%, ecam BooOmie oOH TAM WMeeTcsd, KHUCIOPO-
na — 0,1%, BomAHBIX HAapoB — He Oojbiie HECKOJIBKHX Jie-
CATHIX [0JIeil OJHOTrO mpoleHTa. Jdta armocdepa mpospayua,
OHa IpujeraeT K INOBePXHOCTH IJAaHeTHl. A BbIIle pacrHoJa-
raloTcA miaaHetHsle o6naka. [fanpueiimee uzyuenue BeHepw
NOKa3aJjio, YTo o0JaKa 9TH COCTOST M3 KaleleK KOHIEeHTPH-
POBaHHOU CepHOH KMCIOTHI.

Cnegywomasa cranuua — «Benepa-7» (1970) onycrunacs
Ha TBepPAYI0O NOBEPXHOCTh IJaHeThl. B MecTe mocagku TeMm-
nepatypa Owbina pasua 470° C, naaenme — 90 armocdep,
U3MepeHHadA MJIOTHOCTb aTMocdepbl NPEBHIIIATA 3eMHYIO
B 60 pas.

IMpubopet «Benepni-8» (1972), omycrusmeiica Ha AHeB-
HO# CTOpOHE IJIaHeTbl, MOKAa3ajM, YTO M3-3a I'yCTOH o06iay-
HOCTHM Ha ee IOBEPXHOCTH M [HEM I@pAT CyMepKHu.

AMepuranckas aBroMatudeckasa cranunsa «Mapuuep-10»
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(1974) moprsepanna «oGpaTHOE» 3EMHOMY OCeBOe BpalleHue
IJaHeTbl M Iepelajia CHUMKHM, Ha KOTOPBIX OTYETJIIMBO Obiiu
BUAHBI O0JIaKA M IOTOKM B HUX — IUPKYJIANMSA BepXHei ar-
Mocdephl.

B 1975 rony «Benepa-9» u «Benepa-10» nepeganm Ha
3eMa10 TeleBU3MOHHbIE [AHOpaMbl moBepxHocTu Beneps.
BnocieacTsun Ha Heil pajgMoJIOKAIMOHHBIMU H3MEPEHUAMHU C
3emaun 6uiu o6Hapyskenst kparepsl. [loxoxe, 4To yacTh Kpa-
TCPOB BYJKAHMYECKOTO MPOMCXOKAEHUA, M 3ITO, IOMKAMYH,
e[lMHCTBEHHAsA 3puMas depra cxopctsa Benepst ¢ 3emueit. Bo
BCEM OCTAJbHOM IJIAHETHl OKasajuch coBceM He cxoxku. Ha-
Kue y3K taMm «OmusHernpbi»!

3a mocnennee pgecarunerue (1976—1985) mosepxnHocTH
Benepnl gocTuram euge HeCKOJIbKO KOCMHYECKHX Kopabieit c
Hay4YyHOH ammaparypoid Ha 0opTy, M HAIIM 3HAHUA 00 3TOM
naanere emje Gosee ymMmHOKuaAuch., VccaemoBaHua mpoposmKa-
iorcs1. Msyualorcs ocobGeHHOCTM BeHepHAaHCKOH aTMocgepsl
1 moBepxHocTH aurtocepsl. Viger paguosokanuonnas cheMKa
penbeda. B nmexabpe 1984 roma, Bcaexy 3a «Bemepoit-15»
n «Benepoit-16», ¢ 3emuan craprosanu ma Bemepy ase oue-
pegHble coBeTCKHMe aBTOoMarndyeckue cranumum («Bera-1» m
«Bera-2», o xorophix Mbl yxe ymomunaam). B wmiome 1985
rojla MX IOCAJl0YHble ANMApPAThl COYCTHIUCH OJUH B JIOJMHE
Pycanku, npyroit — B ceBepHO#l 4acTM KOHTHMHEHTA, HAa3BaH-
Horo Jemiueii AdpoauTsl (paBHOI NPUMEPHO 0O TJIOLIAAHN
Hame#l 3emHoit Adpuke). 3emasa Adpogurs, kKak u Adpuxa,
pacrnojiokeHa B paiioHe dKBAaTOpa. A B CEeBEPHBIX UIMPOTAaX
HaxopuTcsa 3emiadA Mimrap, HanoMMHAIOWAA OKPYKEHHOE TOP-
HpiMH XxpebTamu miaarto pasmepoM ¢ Ascrpanunio. Tonbko Be-
HepMaHCKHe MATepPHKH, B OTJIHYME OT 3€MHBIX, PAa3JejfAlT He
OKeaHbl, a IIOHI)KEHHBIE IIPOCTPAHCTBA, HAIOJ00ME BHICOX-
mero oxeanckoro paHa. IIpoGul rpyHTa B Tpex pasiaduyHBIX
pajioHax moBepxHocTH BeHepsl mokasajiu, 4To UCCeJOBAHHbIE
IOPOABI PA3JIMYAIOTCA MEXKAY CO0OH M [a)Ke UMEIOT pasjmy-
HBIM BO3pAcT: OJHM — CTapuIe, Apyrue, 0 BCEH BEPOATHOCTH
BYJKAaHUYECKOr0 NPOMCXOMKAEHUA, — HAMHOrO Moioske. Heko-
TOpble yueHble CYNTAIOT, 9TO NOBEPXHOCTH Beneps! B0 MHOrom
HaNOMMHAeT 3eMHY10, KAKOI OHA MOTJIa BHINVIALETh MHUJJIMADP/IbI
Jet Hasap.

Bnpouewm, 3arajok Bce euie xparaer. Marepuxosas Kopa
Benepsr ouenn mamommHaer TO, 4ro MH BUAuMM Ha Jlyne
u Mapce, a oruactu ¥ Ha 3emie. 3HAYAT JIM 3TO, YTO MPOIECC
o6pa3zoBanua Bcex Tpex HeGeCHBIX TeJ ObII OJMHAKOB — IIO
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KpaiiHeil Mepe, Ha NepBLIX 3TANAX — MJM HMMEJHUCh CylIe-
crBenHble ocobeHHocT? Ha Benepe naGaogaercs HeoGbrunoe
sIBJIeHMe: Bech ee 00JAa4YHBIA CJI0H BpalaeTcs BOKPYT IJIAHETHI
C BOCTOKA Ha 3alaj CO CKOPOCTHIO yparaHa — OKOJIO CTa
MeTpOB B cekyHnay. Uro mopmep:kusaer cTosb GbICTpPOE Bpa-
menne? WU rakux saragox — GecuncieHHoe MHOKecTBO. Mx
NPEACTOUT OTra/IbIBATh HOBEIM M HOBBIM ABTOMATMUYECKUM HC-
CIIEIOBATENbCKUM CTAHUHUAM, NPEKIe UYeM K HCCIeJOBaAHUIO
MJIAHEeThl MPUCTYNAT KOCMUYeCKUEe KOopabjM ¢ KOCMOHABTAMM
Ha Gopry.

Mapc, uccieqoBaHHBIN He MEHBIIMM YHCJIOM COBETCKHUX
U aMEepUKAHCKMX ABTOMATHYECKHMX MEKIJIAHETHBIX CTAHIIUH,
TO)Ke IpeACTaeT Temeph Iepef HAMU B HMHOM BHJe, ueM
KasaJjics paHblIe.

Haunnaa ¢ 1964 roma x Mapcy moutu e)xerogHo ycr-
pemasinck coerckue «Mapcry, amepuranckue «Mapune-
pel» ¥ «Bukuarm». Heckonbko m3 HuX cpemammcs HCKycC-
crBeHHbIMM cnyTHHKamM# Mapca. Cmyckaemass 9acTb cOBeT-
ckoii craHuuu «Mape-3» B 1971 romy BmepshIe coBepuIniia
MATKYIO IOCAJKY HA IMOBEPXHOCTH miuaHerhl. [locagounsie 6i0-
Kd amepuKaHcKEAX «Buxmara-1» u «Bukuura-2» B 1976 rogy
BIIEpBbIe Nepefall (OTOTeJeBU3NOHHOE M300parKeHue ero mo-
BEPXHOCTH.

C Tex mop moBepxHOCTh Mapca uaydeHa, mosKaiayu, mame
neranbHee, 4eM moBepxHocTh Benepsi. Ilo xapaktrepy ona
OueHb HAIIOMHHAET JYHHYIO: MHOTO KpPaTepoB, KAK MeTEOpHUT-
HOTO, TaK, OYEBH[AHO, M BYJIKAHMYECKOrO IPOUCXOKIAEHUS,
AAaMeTpoOM HAMHOro Oojblme 3eMHBIX. Takme jke, KaK M Ha
Benepe, mounKenHbIe POCTPAHCTBA — «MODPSA» U «3AJUBBIY,
KOTOpBIe PasfgelsaloT Gojee BHICOKHE «MaTepPHKH» M «OCTPO-
Ba». Tak, mourm Kpyraas MapcumaHckas Jiaga JAuaMeTpoM
oxkono 1700 kM aexxur BeIIe cocejnero ¢ Hel IemnecnonTa
Ha 95,5 kM. OgHo w3 Haubosiee rpaHJHO3HBIX YyUIeJHii, Ha-
spanHoe Hompatom, umeer rayOMHy cCBbILIE O KM, LINPUHY
okono 120 kM u gauny oxono 500 M — macrosmasa «ray6o-
KOBO/IHAsI OKeaHCKas BnaguHa» (eciu Obl, KOHEYHO, B Map-
CHaHCKHMX «OKeaHax» Obuia Boja). Ilepemapnt Boicor HA Map-
ce, Kak u Ha 3emiie, BOOGIIe O4YeHb 3HAYUTEJbHBI: OHM [O-
cruraior 27 kM. Hamomuum, uro na 3emye paccrosnue oOT
HauBBbICIIeH TOYKM 3eMHOH MOBEPXHOCTH (BeplIMHA JBepe-
cra — Jl»xomoanyurmsel) po HamHusuied (mHo Mapuauckoit
punaaunel Tuxoro oxeana) cocrtasisier okoJyio 20 KMm.

Mapc mo minomagu HaMHOrO MeHblIe 3eMJyH, a ero mMacca
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COCTABJSAET JHINb AECATYIO 4acTh 3eMHOU. ATMocdepa oyenb
paspeskena. OHa COCTOMT, B OCHOBHOM, M3 YTJEKHCJOro rasa
(99%) ¢ moGaBkoit aszora (1—2%), BoasHBIX mapos
5. 107% u aprona (1,1%). Ilpu atoM paspeskena oua Tak,
Kak 3eMHas arMocdepa Ha JO-KHIOMETPOBOH BmICOTe, e He-
BO3MOXKHO [pllIaTh 6e3 KuciaopogHoil macku. i Tomy ke Mapc
mouTH Ha 57 MUJUIMOHOB KMioMeTpoB fpajbuie ot Courina, yeM
3eMJisi, 1 UHTEHCUBHOCTb COJIHEYHOTO O0JyYeHHsI HA HeM He-
peauka. Cpepusisi TeMnepatypa Ha moBepxHocTH moutu Ha 80° C
HuKe, ueM Ha 3emie. Besbpesknas mecuaHo-ckamucrasg nmy-
CTbIHs, B KOTOPOHl CBHpPENCTBYIOT CHJIbHelillne mecyaHble Oy-
pu. U Tonbko GnmiKe K MOJIOCAM JIC)KMT TOHKHH CiOil abaa
HJM VHesA U3 3aMep3lleil yrJeKUCJOTh M BOJSHOrO mapa.

M HuKaKuX «KaHAJOB», 3HAMEHHUTHIX «MapCHAHCKUX Ka-
HAJIOB», 3arajKy KOTOPHIX He MOTJH pasrajatb yueHble B
TeueHHe MOJroro BpeMeHH, «KAaHAJOB», BHI3LIBABIIKX B yMax
3eMJIAH MBICJIb O CYIIECTBOBAaHMM HAa COCe[HEH MJjaHeTe pas-
YMHOH [UBUIN3ALMKM, — TAKAX (KAHAJNOB» B EHCTBUTENHHO-
CTH He OKas3ajioch: NPOCTO HENOYKH BMNAJNH, CIHBAIOIIMECH
oaa Habmiofarens ¢ 3eMJIH B «KAaHAJbIY.

Heckonbko cios o Ilayroume. Ilo pasmepam ou BaBoe
MeHbIIe 3eMau', Macca y HeEro To¥e HECKOJbKO MeHbILe.
ConHme MONIKHO Ka3aTbCAd C OTON MJAaHETHI IPOCTO SPKOMH
3Be3oil. HTeHCHBHOCTh CONIHEYHOro 00JydYeHHUS HHYTOMKHA.
Cpennas temmepatypa Ha mnosepxuoctd — mMuayc 210 rpa-
nycoB mo Ieabcuo. Ho IlayTon eme Mano mayueH, Begb 3TO
camasn paauabHaAa ot ConHua u or 3eMan njaHera (IpaBjaa, MOJ
BOIIPOCOM OCTaeTcsd eie ojHa — eufe 0ojiee ymajeHHAsa Iia-
HeTa, CyIeCTBOBAHME KOTOPOH IIPeAIOJaraioT HEKOTOPHIe aCT-
POHOMBI) .

KocMuyeckue uccaenoBanud OaM»Kalinx K 3eMJje nJjaHeT
npopoyzkaoTca. OHU cTaBAT Hepe] YYeHbIMU HOBble M HOBbIE
npobJieMsl.

Hyna mesanach Bosa na Benepe? Ilo MHOrmM nmpusnakawm,
HaCKOJbKO MOKHO CY[IUTh, OHA M0JUKIA Oblaa GBITH B CBoOe
BpeMsA Ha 3TOM IJIaHETe.

IToueMy cuibHBIe MAarHUTHLIE MOJS ecTh y 3eMaun u Mep-
Kypus, a y Mapca u Beneps ouenb caaGuie? He rosopur au
3TO O TOM, 4TO MyTu pa3Butus 3emuu u Benepsl pasouunuce
cpasy ke IOCJC MX pOKIAeHus?

' Ero asksatopuanuuuit paguyc — oxono 3000 kM (mo cpaBneHmio c
6378 kM y 3emau).
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ITouemy B merrpax wparepos Mapca w Mepxypus, o6-
Pas0BaBIIUXCA OT MAJieHHS METEOPUTOB, 3UAIOT BYJKAHHYE-
ckue sxepaa? Moer ObiTh, IJIAHETH M3HAYAJBHO OBLIM «TO-
pAYMME», PacIIaBJeHHBIMM, 8 He Pa30TPeBaJUCh MOCTEIeH-
1O, GiaromapsA CIKATHIO M BHIJEJIEHHIO PANMOAKTHBOH JHep-
ruu? Ho torpa Best Teopus MX NpPOUCXOKIEHUS, MPUHATAS B
COBpeMEeHHOH KOCMOJIOTMH, TOJJIEKHT mepecMoTpy. Bo Bes-
KOM cJy4ae, HOBbie CBeIeHNs, MOJYYeHHble KOCMHYECKUMH
anmaparaMu O IMJIAHEeTaX 3eMHOr0 THIIA, IOMOIYT WCCJemo-
BaTeJAM IpAaBMJIbHEE CTABUTH BONPOCHI M BepHee IMOHATH
MpOLLIOe M HACTOsAIee 3TUX INJAHET, a B CBA3U C HUMH
TaKKe — MCTOPMIO BOSHUKHOBeHMA U Oyayilee Hauleid pOIHON
IJIAHEeTHI.

CIIYTHHKH IIVTAHET

CaMple KpynHble M3 MAallbIX HEGECHBIX TeJ — CIYTHUKHU
nnader. B Conmeunoit cucreMe MX HACUYUTHLIBAETCA HECKOJIbKO
necsaTtkos. ¥ 3emaum oguun cunytHuk — Jlyna. Bokpyr Mapca
BpPAINAIOTCA [Ba CHYTHHKA, BOKpYr lOmurepa — uersipHajg-
nate, y CarypHa — pgecsith, y YpaHa cOBceM HEJAaBHO ObLIO
Bpoze OBl TONBLKO mAThH, HO B Havyajse 1986 roma kKocmuueckue
anmaparsl OTKPBLIJIM IIeCTOH, 3aTeM ele ABa, U elje, M elle...
Tenepps mx wusBecTHo, kak #u y lOmmnrtepa, uwerbipHagUATH.

Bce cnyTHUKHM NMEOT CBOM OCOGEHHOCTH, PA3JIMYHBI Xa-
PAKTEepHUCTHKHM MX B3aMMOCBSI3€H CO CBOMMHM IJIaHETaMH.

IIEPBOE NYTEINECTBHE I10 YYHKOMY MHPY

Jlyna. Coyrauk 3emun. Camoe 6auskoe K HaM KOCMHUYe-
ckoe teno. C mercTBa KakAblii 4esloBeK Ha 3eMJie BKIIOUYAeT
ee B CBOM mpefcraBienus o6 oxpykatomem wmupe. Connie,
Jlyna, 3peagsl... Beinm, ecrs, Bcerga 6ymyr... OGbIuHO, TpH-
BbIYHO, 003aTEJbHO...

Jlyna — cnyrnuk 3eman. CeromHs KaKAbld IIKOJbHUK
3HAeT, YTO OHA oOpalaeTcss BOKPYr 3eMJu U BMecTe ¢ 3eMiuei
pokpyr Cosnua, uro oHa mo guamerpy B 3,6 pasa MeHblue
demaun u B 82 pasa MeHblle ee MO Macce, a CHJIA TIKeCTH
Ha Heil B 6 pa3 MeHblle, YTO OHA pa3 HaBcerjga MOBEpPHYTA
O[THOW CTOPOHOHW K cBoeil pomHoil muaHere. Hax Boiraagur ee
obpaTdasi CTOPOHA, JIONU BEKaMM MeyTajH y3HaTh, HO CBep-
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IUTCA JIA 3TO YyAO M KOrfa MMEHHO — [Ja)ke He Moriau ceGe
npefcTaBuTh. Buuro obmenpusHano, 4To Ha JlyHe He foKHO
6HITH HM BOABI, HM aTMocdepbl, a TOPH BBICATCA B BHJC
KPYIJBIX LIHUPKOB.

Ho Bor 4 oxtsabps 1959 roga aBromMaTHuecKas CTaHIUA
«JIyna-3», sanymennas B CCCP, o6ornyna Jlyny u B reuenne
40 MmuryT doTorpadupoBasa Ty ee CTOPOHY, KOTOPYIO UeJIOBEeK
HMKOT[a He BHjell. TejieBU3MOHHbIe M300paKeHUsd ¢ aBTOMA-
THYECKM TNpOABIEHHbIX ¢ororpadmii O6blIM IlepefaHbl Ha
3emuio.

3areM MCKYCCTBeHHbIE COYTHUKHM cTajnu objerarts JIyny mo
pasubiM opbutam. B pesynbrate momyueHHmX ororpadmuii
6n11a cocTaBieHa mogpobHas Kapra oboux momymapuil JIyHsl.
3aTeM Ha NOBEPXHOCTb CNYTHHKA Hamled NJaHeTbl CIYCTH-
JIMCh ABTOMATHYECKNE HCCJEOBATeJIbCKHE CTAHIUU 3eMJAH.

Boisicaunoch, 4To Ha o6parHOi, Gojiee BBICOKOTOPHOH CTO-
pore JIyHBI Tak ;Ke MHOro KpaTepoB, Kak M Ha obpalieHHOI
K 3emiyie. HopriMu HA HeBHIMMOM HAM IOJYIIApUU CIYTHHKA
OKa3aJCh KPYyTiible HOHMIKEHHMsA CO CBETJHIM [HOM, HA3BaH-
Hhle Tajaccoupamm — MopenomoOouniMu. Hparepst na Jlyne
MOJIyYMJIM. 10 TPAAUI[AM MMeHAa Brigalmuxcsa jgwomei: [{uosn-
KoBckoro, Hions Bepua, dnuccona, Mengeneesa, 'arapuna.
(Ecte tenmepr na Jlyne u Mope Mocksbi.)

YcraHOBJI€HO, YTO MHOTMe KpyHmHBIe KpaTepol Ha JlyHe
o6pasoBajiich NpPH BYJKAHMYECKUX HpOIEccax, a He TOJbLKO
OT YIapOB METEOPHUTOB.

Ha nynnoii Kope ecTh CKIaJKud — rOpHEIE IENH.

[lenp Ha JlyHe TaAHercA aBe 3eMHHIle HegelW M 32 3TO
BpeMs ee moBepxHocTh Hakamserca go 125° C, a za aByx-
HeledbHYI0 HOYb TeMmeparypa mamaeTr mo 150° moposa.

B wumione 1969 roma mBoe aMepHKAHCKNX AaCTPOHABTOB C
KocMuuyeckoro kopabssa «Amomnon-I1I» omyctunuces na Jlyny.
Brnepsole uenoBek cTynma Ha apyroe HeGecHoe Teio!

B o6imeit cnoxxHOoCcTM acTpoHABTH mpoGhaM HA JlyHe oxo-
no 300 uwacos, m3 koroprix 80 Haxommamch BHe KaGUHBI B
6espo3aymHoM mnpoctpaHctBe. Oum xogmam mo Jlyme, ¢orto-
rpaupoBasn ee, CHUMAJM KUHOMHUIBMBI, COOHUpANN JyHHBIE
NOPOJHI.

17 nosa6psa 1970 roga ma nmosepxHOCTh JIyHbl OonycTHIACH
3aMeyarejbHas 10 CBOEMY TeXHHMYECKOMY OCHALIEHHIO COBET-
CKasgd aBTOMATMYeCKas CTAHLMSA — JYHHBIA CAMOXOJHBIA am-
napar — «JIynoxon-1». Onycrusmucs B Mope [loskmeit, ona
B TeYeHUEe MeCATH C TMOJOBHUHOW MecsAleB 1ia CBOUX OPHUIHU-
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HaJbHBIX Kojecax obGcamemosasa 80 000 kB. M aynHOH mo-
BEPXHOCTHM, M3y4yaja CBOHCTBA IPYHTA M €ro XHUMHUYECKHIA
COCTaB.

Isuxennem «Jlynoxopa-1» ynpasasanu ¢ 3eman. C mo-
MOINbIO TEJeBH3MOHHBIX YCTAHOBOK COBETCKHE Y4eHble YBH-
genn ceeime 200 nyHHBIX nanopam # noayumin 20 TelcAY
dororpaduii.

Uepes Tpu roga Ha JIyHe Gbln BhICasKeH yCOBEpILEHCTBO-
BaHHBIA 1O cpaBHeHUIO ¢ mepBhiM «JlyHoxom-2». 3a Goaee
KOPOTKMI CcpOK OH mnpomiesa Gosabliee paccTOAHHE, H3ydyas
JYHHHIH penbed M cBOMCTBA TpyHTA.

Martepuansl M cBejeHUs, NOJYyYEHHBIE COBPEMEHHBIMH
cpencrBaMu usydenus Jlynsl, mokasanu, yto B OyayiieM Haim
COYTHAK MOKeT ObITh HCCJIEJOBAH M HCIOJb30BAH KaK CTa-
NUAOHApHAsA KOCMHYecKasg 6asa A pmanbHeluIero OcBOEHHA
YeJIOBEKOM KOCMMYECKOr0 IPOCTPAaHCTBA.

Ho xkak obpasoBanachk JIyHa, TOYHO yueHBIe NOKA He 3Ha-
or. To am oHa Korga-to oTopBajach OT o0uiero ¢ Hamiei
NJIaHeTOH Tra30BO-NLLIEBOr0 00JIaKa, TO JM «CKOHIIEHTPHPO-
BaJIach» CAMOCTOATENbHO M3 YaCTUI[ BEleCTBA, HAXO[MBILe-
rocs OKOJIO 3eMIH, TO JM 3eMJs 3aXBaTHJA COCENHIOI IjIa-
HeTY H, CIBUHYB CO CBOeil OPOMTEI, «3aKPyTUIA» BOKPYT cebd.

B nocnenuee BpeMsa WHTEHCHUBHO OOCYKJaeTcsA ellle OfHA
BO3MOJKHOCTB: MOJIOasA 3eMJIsi CTONKHYJAach ¢ HeGOJIbIIOM
NJIaHeTOM, jKeJie3Hble SAApPa UX CJININCh, & OCKOJIKM MUHe-
pajibHOI 060N0YKM 00pa30BaJM BOKPYT 3eMJIHM JUCK, M3 KO-
TOpOro BHOCHEACTBMHM M copmuposanach Jlyna.

Kakasa wu3 3THX rumore3 COOTBETCTBYET [EeHCTBUTEJIbHO-
ctu? ITO NPEACTOUT YCTAHOBHTH B XOje AaJbHEHmMMX HC-
cJIeJOBAHUM.

YAHUBHTEJIBHAA JJOTAJIKA J/KOHATAHA CBH®DPTA

WUsyuass moBegenne CnyTHHKOB IJIAHET, aCTPOHOMBI HAaCTO
CTAJIKMBAIOTCA ¢ MHTEPECHEeHIIMMH 3arajjKaMu X IPOMCXOK-
JICHUA ¥ TOBEJeHUA.

Csupensiit Gor Boitnsl Mapc faBHO mocejeH Ha cocefHelt
¢ 3emueir Hpacuoii nnasere. B 1877 rogy crano usBecrtHo,
yro y Mapca ecTh [{Ba CIIyTHHKA, ABA CTOPOJKCBBIX IICA, BEYHO
conpoBoskaalouux Gora poinsl. Hassansl onn 6bliu 1e MeHee
ceupensiMu umeHamu — DoGoc u [leiimoc, uro o3Hauaer
«Crpax» u «¥Yskacy. OTKPBITHIO 3THX CIYTHUKOB Ipejiie-

73



CTBOBAJIA YAMBUTEJNLHAS JOTajKa He acTPOHOMA, a mUcATeNA.
Bouio ato Taxk.

B 1726 romy, 3a 151 rom mo ,00Hapy:;KeHHMS YYeHBIMH
cuyTuiikoB Mapca, pOk/IeHHBIi TBOPYECKHMM BOOGpaKeHHMeM
Csudra 'ynausep oTmpaBmicss B HUKOrAA HE CYHIECTBOBAB-
uiyto crpany Jlanyry. Becenyd ¢ TaMONIHMMH acTpOHOMAaMH,
repoil KHUTU Y3HAJ, YTO «OHM OTKPBUIM [(B€ MaJIEHHKHC 3BE3-
OBl MJN CIyTHUKA, o0pamalomuecs okoio Mapca, u3 KoTopsix
ommrkaimuii k¥ Mapcy yjganeH oT meHTpa 9TOH MJaHeThI Ha
paccTosinue, paBHOE TpeM ee AnameTpam, a fojiee OTHAJICHHBIN
HaXOJUTCA OT Hee HA PAacCTOSHUM MATH TAKHX jKe [UaMETpOB.
[Tepsriii coBepuraer cBoe obpalenue B Te4eHNe AECATH YaCOB,
a BTOpOU B TeveHHE [BA[AUATH OXHOrO C IOJOBHHOH Yaca, Tak
YTO KBAJpaThl BpeMeH X o0paleHus MOYTH IPONOPIHOHANb-
Hbl KybaM ux paccrosHuit fo Mapca, KakoBoe 06CTOATENILCTBO
C OYEBHMJHOCTHIO IIOKA3bIBAET, YTO O3HAYEHHBIE CHYTHUKHU YIi-
pPaBIAAIOTCA TeM ;Ke 3aKOHOM TATOTEHHUs, KOTOPOMY HOMYHU-
HeHBI fipyrue HeOecHBIe TeJsiay.

Jloaroe Bpems 5710 yTBep:xuenne Cudra ca4uTaNIOCH OHOM
u3 mHorux ero BoigymMoxk. CoyrHuxku Mapca He momnajanm B
rejseckon. Hpoureynsle MapcuaHCKNe JAyHH Tak OJM3KO pac-
MOJIO}KEHBI K CBOEH MJIaHeTe, 4TO UX cjabblii Giieck TepsieTcA
B ee cuanuu. Ho acrponom A. Xoxan Bce xe mopgcreper Mx
M «HoiMas», KaK TOJIbKO OHM MOsABMIMCHL M3-3a Mapca, ¢
TIOMOII[BI0 caMOro MougHoro mo teMm Bpemenam (1877) rene-
crkona. Oxasanoch, uro GamKaiui K nuaadere cnyTHuk Po-
G6oc ymaien ot uee Bcero Ha 9400 xumomerpos. [leiimoc
Bpamactcess Ha paccrosHuu 23 500 ruaomerposm. Jlyna mep-
KHUTCSA OT 3eMuHn Ha GoJsiee MOYTHTeNbHOM yaajaenuu. W mo
CBOMM pas3MepaM OTH TeJjia HC HAYT HM B KAKOC CPAaBHEHME C
Haweit JIyHoil, OHM 3HAYHUTEJLHO MemHbIle.

Mapcuanckue cytku Gaumsxku k semubiM. [leiimoc oGopa-
YMBAETCsI BOKPYr IJIAHETH! 38 BpeMs HECKOJBLKO GoJsblice —
npuMepHo 3a Tpuauatb udacoB. A Bor DoGoc Bemer cebs
coBepuleHHo ueHopmaabuo. Ou obiseraer Mapc Bcero 3a
7 vacos 39 munyr. 30 — efuHCcTBeHHbI cayuyail B Conueu-
HOHl cucTeMe, KOrja Iepuojy OOpalieHdss CIYTHHKA KOpoue
BpEMEHH OIHOr0 060poTa MJAHCTHI BOKPYT ee ocu. Jla TOJABKO
JM DTO: M OJHA M3 JEBATH ILJIAHCT HE MMEeT TaKUX Kpo-
HIEYHBIX JYH, KOTOPLIC K TOMY 3KC JlepsKatcs TaKk OJM3KO
K eec noBepxHoctn. B ofwem, ovens crpannsie y Mapca
CIY THUKH.

Korga oTu cBemenus mnomajm B medartb, Cpasy Ke 3aro-
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popunu o6 ygmsureannoit goraake Ceudra. B camom peue,
BEJUKUI CATUPHK «NPEACKA3al» KOJUYECTBO CIYTHUKOB
Mapca, nx HeoOblyHYyI0 GJM30CTL K mJaHCTe.

W Bce sxe y poraaku Ceudra Guiiv BOOJHE OcCsA3aeMbie
Hayuyusie Kopuu. DBosee uem 3a croserme mepex TeMm
U. Hemnep pacuindposan amarpammy [Iamumes: «llpuser
BaM, Gausneust — Mapca mnoposxpenue!» W3 aroro om cue-
gan BbIBOH, uto [lanumeit nabmiomanm oxomo Mapca naBe
JIYHBI.

IMonyuns ussectre 06 OTKPLITHM IIEPBBIX YeThIPEX CIYT-
HUKOB, obpamalonmuxcsa Bokpyr Onurepa, V. Kennep nucaa:
«fl Hacroabko mamexk ot TOro, yToGLI HE BEPUTh B CYIICCT-
BOBaHMe ueTblpex miamer oxojo IOmurepa, yro TOCKy10 MO
KaKoM-HMOyab 3putenbHoil Tpybe, uToOBI TIPEJBOCXUTHUTh...
OTKpBITHE [BYX ILanerT oxojo Mapca, Kak 210 Tpebyer, 1o
BCcell BUJMMOCTH, IPONOPIHOHAIBIOCTh ILICCTH IIH BOCHMHU
oxoisio Carypna u, GbITh MOKeT, 10 OAHOH oKoJ0 Benepnr uin
Mepkypus». Bor u pasragxa «3arajku» Cpudra!

CRAHJAJ B HEBECHOH MEXAHHKE

Cnyrnuku Mapca cpasy jxke npusjiexan K cebe npucraib-
Hoe BHUMaHue yuyeHbX. VI xora HabjilomaTh UX upesBbIYAHO
TPpyAHO, nynkoBckuil actporom I'. B. Crtpyse B mauane XX
BeKa ¢ 6ombIIoil TOYHOCTBLIO paccuutan ux opburel. Ognako,
korga B 1945 rony amepuxanckuit yueusiit A. Ilapmiec
CpaBHMJI pe3yJbTaThl CcBOMX HabmIofeHUH C pacucTaMmu
I'. B. Crpyse, moayunsioch HeIONYCTUMOE PACXOMIACHUC: BCe-
ro 3a Heckoubko jecAtmiaeruii Poboc ywesn or pacuerHOit
TOYKM HaA 2,5 rpajgyca smepej no opGure!

Heb6ecnas mexanuka — touynast Hayka. Taxoe pacxomue-
HUE B pacuyerax AJAs acTPOHOMOB — cKanjgajg. Bwuumcaenus
CrpyBe caaBuiuch Goabloii TounocTbio. Bupouem, Tak ske,
kak u pacuersl Hlapnaeca. OcraBascst equncTBenuslii BLIBOJ:
oba yueHsIX npaBbl, a Bunonar... caMm Moboc, ato on yckopser
cBOe JBMiKeHMe, M uepe3d 1O MHIJIMOHOB JiCT IOIUIATUTCA 3a
10 — ynager ua Mapc. Uem ke o6bACHUTHL TAKOE «HEHOP-
Maabnoe» nopegenue Poboca?

B nouckax npuuunot U. C. [knosckuit nepe6bpai ognu
3a JpyruM BoO3MoOmHnble ¢dakTopel Bausnus. Mosker ObITS,
ycKOpeHue BbI3bIBaeTCH MexcmianetrHoit cpepoit? I[lpunrsmke-
HueM apyrumn Hebecubimu tenamu? Ho atu siBnenusa cuiabHee
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NOMKHBI NOBIHATL Ha Oosnee panexuit or Mapca [leiimoc.
A on peukercsa 6e3 ycxkopeuunsa. Maruutuoe nose Mapca? Ho
pacueTsl MoKaabiBaloT, uTo Ha PoGoc OHO CYLIECTBEHHO IIO-
BAUATL He B CHJAX M TOKe J[OJIKHO GOJbllle CKAa3aThcs Ha
apmxenuu Jleiimoca.

PaccmarpuBasiach 4 emie oHa BO3MOKHAA NPHYMHA: CHJIA
npuauBa B TBepnoil ob6osouke Mapca. DoGoc cBoum npuTsA-
JKeHueM Bbi3biBaeT B Kope Mapca npumiauBHBIA «rop6», Ko-
TOpHI B CBOIO ouepegb npursarusaer K cebe coyrumk. Ho
CTOMT IpPefmoJOKUTh, YTO cBoiicTBa Kopbl Mapca m 3emun
aHAJOrMYHBI, ¥ 3TA BEPCHA TOKe OTIAfAeT.

B 1959 rogy WU. C. IIkaoBckuit BLIABUHYJ e€me OAHY
CMeJIyI0 HJiel0, OT KOTOPOH, MpaB/a, BOOCIEJCTBHA OTKA3aJICH:
®ob6oc (a BoaMOxkHO, ¥ [lefiMOc) — TBOpEHHs Pa3yMHRIX CHJI,
BEpPOSATHO, €[HWHCTBEHHbIE HAMATHUKHN yracuieii MapcHaHCKOM
UUBUJIN3ANHAH, OTCIOA M «CTPAHHOCTHY .

Cmexnass rumotesa M. C. Ikiosckoro Bhi3Basa B cBOE
BpeMs NOBBIMIEHHBIH WHTepec K cnyTHukam Mapca. Ho, kak
MBI 3HAEM Telepb, IIOJETH COBETCKUX M AaMEPHUKAHCKHMX KOC-
MHYECKHX aNmapaTroB MOKa3ajHW, uro Ha Mapce Her cieqoB
pasyMHO# jkm3uu. MBI y;Ke roBOpPWJIHM, 4YTO HPECIOBYThHIE
«MapcHaHCKue KaHajJbl», cororpadupoBaHHbie BOJIU3HU, OKA-
3anuch ckomenueM Gecopmenusix Buaauna. He ypanocs 06-
HapY)KHUTh M PA3BAJHH XOTh KAKMX-HUOYIb MapCHAHCKHX CO-
opy:keunit. Heyxenu coOyTHHKH — eJUHCTBEHHBIE NAMATHH-
K MU(DUYIECKOH MAapCHMAHCKOU IMBUIN3AIUH?

W Bor moaroxkpmamubiii Mur Hacrai: ®oGoc B oObeKTHBE
KocMHuueckux Kopabuaeit. @otorpadum  cBUEETEIBCTBY-
IOT — OH BBITAHYT, HUMeeT (OPMY HECKOJBKO YAJUHEHHOM
Kaprodennnsl, HauGoabmuii ero pasmep — 27 KHJIOMETPOB,
nauMeHbpmni — 18 kumomerpoB. OH COBepIIEHHO He IOXOMK
Ha nopoxkgenne Mapca. Bpag au ceix HpacHoit nianers
Mo}KeT OBITh TAKMM TeMHBIM... TIIaTeNbHBIH aHaJu3 MOJIY-
YeHHBIX [AHHBIX IOKa3biBaer: ckopee Bcero, MoBoc — aro
acTepons, 3aXBaUeHHBIH NPHUTSIKEHMEM IJIAHETHI.

Urak, ®obGoc — He MmaMATHUK MapPCHAHCKON IUBHJIM3A-
nuu, a ecrectsenHoe HebecHoe Tesno. Cmyckaemble Kocmuue-
CKHe anmaparhl, CHelAajJi3UpOBaHHble [JiAd [OMCKOB )KM3HH
Ha HpacHoit niaHere, He oGHApY;KMAM Ha HeH Aa)ke Ipo-
creifmero Mukpo6a... VI Bce-raku moka Heab3s CHENATh OKOH-
JaTeNbHBIA BBIBOA, 4TO Mapc W B Jajexkme BpemeHa ObLa
6e3)KM3HEeHHON IIaHeTOM. A BIApPYr HEKOI[a YCJOBUS Ha HeM
OblM GAroNpUATHHI MYCTh XOTS Gbl AJISI MUKPOCKONMIECKHX
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FUBHIX CyIecTB? A BAPYT BHICOXIIME pPycJia HA ero MoBepX-
HOCTH — 3TO Bce ke pycaa pek? OunsATb BONPOCH, NpPefno-
aoxkeHud. Uro K, Ha ITOM M CTOUT HayKa.

PA3HOOBPA3HE MAJIbIX HEBECHbBIX TEJI..

IMocne axckypcum na JIyny uw ua cnytauku Mapca ot-
npaBUMCSH B SKCIEJHIHI0 HA Majble HeGecusle Teaa. Mbl yixe
TOBOPMJIM, YTO OHM pAa3JUYHB IO BeJHYHMHE M XapaKTepy
nemxenusa. Ho npm Bcem pasHOOGpasuMM HX pPOXHMT, e€cCiau
MO)XHO TaK BBHIPA3UTHCH, BHEIIHMA BUI W BHEIIHSA
0€33alMTHOCTD.

Boabmas yacTs Majbix Teld — NPOCTO HECKOJIBKO CJEMHB-
MIAXCA NBUIMHOK, HO MHOTJAa NOMAfaloTCA «CIUTKHA» BECOM B
KHJIOTPaMMEI M TOHHBI, a OPOii (CpaBHUTEJIbHO PEIKO) IieJjibie
«TOPBI».

Mupnansl Takux Tesa BeimuchiBaloT B ConHeunol cucreme
cson TpaeKkropun. Onm 6GombGapaupyior Mepkypuit, Jlyny,
CIOYTHUKHA APYTUX IjaHeT, cropaiot B miamenu Coanpa niu
B armocdepax Beneps:, 3eman, IOnurepa, Catypna.

Tonpko cpaBHHTEeNbHO KpymHbIe HeOecHBIe Teja — ILJIa-
HeTHl M HX CIOYTHUKH HOJ BO3JAEHCTBHEM CHJ CKATUA INpHU-
obpetalor mapooGpasnyio ¢opmy. Bece ocranbHble — OT Kpo-
XOTHHIX TecYMHOK A0 768-kunomerposoit «rani6ery Ilepe-
pPBI — NpPEACTaBIAIT c06Oi  «KaMelIKM»  HeNnpaBUJIbHOM
dopmsI.

Maanbie Hebecuble Tesa JUIIEHB aTMOcdepHl, UX NOBEpX-
HOCTH BCerja moj oOCTpesoM MHOKECTBA BUJOB KOCMMYECKOI
MaTepHd — OT COJIHEYHBIX M KOCMHUYECKHMX Jydeld A0 KOCMU-
YeCKMX rasoB, MbLJIM, METEOPUTOB.

Ecte mansie HeGecHble Teja — KOMeETHl, KOTOphIe 00pa-
mjaorcsd BOKpyr CojiHIa mo BHITAHYTHIM 3JUIMOTHYECKHM Op-
6nTaM, TO mpuOAKIKAACh K CBETHJAY, TO YAAJAAChH OT HEro.
O unux mbl yxe ynomuHamu. Ecte Maavie HebGecHble Teaa,
KOTOpBbIe BPAaIAIOTCA BOKPYT 3Be3[bl MOXOOHO KPYMHBIM ILJIa-
HeraM. VX Tak M Ha3BIBAIOT — Majible IJIAHETHI, WJU acTe-
pounbi. B Coaneunoit cucreMe ux nacuureiBaercs ot 40 no
60 toica4, B ToM uuciae 1650 cpaBHuUTEABHO OOJNBIINX, OT
1 mo 768 KuIOMETpPOB B NONEpPEYHHKE.

Acrepoujpl M3 mosica MaJjIblX IIaHeT Me)kay Mapcom u
IOnurepom unorga npubnmxaorcsa k 3emie. Berpeua ¢ Humu
Halleil NJaHeThi, KOHEYHO, KpailHe He;KeJaTejbHa, HO...
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HKAP H3BEI'AET CTOJIKHOBEHHA

Ensa nu amepuxanckuit acrponom Y. Baage, Brecs 26
niona 1949 ropa OTKPHITHIE MM acTepouy B KaTaJoOr MalbiX
[JIaHeT, MOT MpeBHAETh, YTO 3TO HeGecHOe Tejo, Ha3BAHHOE
«Urapom», npusieuer K cebe BHMMaHHE YdYEeHBIX MHUPA.
Kpynusix acrepoupoB musyueHo Oojiee MOJAYTOpa ThHICAY, H
Wkap mano uyeMm Boifensiercss cpegm HuX. [luamerp ero He-
Beauk, scero 1,5 kM. Baeck Mkapa rtak caab, yro monapmo-
OmJicst CBEPXMOILUHBIN TEJEeCKOI, YTOObI ero 3aMeTuThb, Aa U TO
yAaJI0Ch 3TO B II€PHON, KOTJa acTepous 6insxe BCero 1ogoielt
K 3emue.

ITopaskaer opbura Urapa. B mepurenun (camas Gauskas
K Cosnnuy Touka opbuthl obpalarmouierocs BOKPYr Hero He-
6ecHoro Tena) oH nmpubamxaerca k ConHuy Ha paccrTosHue
27 man. kM. [lae Mepkypuit, camasa Onn3Kag K Hauiemy
CBETHJIY IJIaHEeTa, [ePIKUTCA OT Hero BABOe fgaubuie. T OJabKO
KOMETBI «OCMEJMBAIOTCA» MOAJEeTaTh OJMKe, HO HEPEAKO pac-
NJAYNBAIOTCA 32 ITO CBOMM cymiecTBoBanneM. A Bor HUkap
KaK HU B ueM He ObIBAJI0O BO3BPAIIAETCA M3 KAPKOro paiioHa
BOau3u CouHua M yjaetaeT B xojaomusie nanu Bceaennoit. Ero
adennit (camaa paabusaa or ComHpa Touka op6UTHI) HaAXO-
autcs 3a opburoit Mapca.

Haxnrie 19 ner Vkap nponeraer B6ansu 3emuu. B uone
1968 ropma onu coamsuauck go 6 720 000 kM. Hu opgna manas
NJaHeTa He HAXOAMJAach OT HAC Tak Onusko. Jlaske MuHu-
MaJbHble paccTosiuua fo cocequux Mapca u Beneps! Bo mHOrO
pa3 Oouabiie.

Meskny op6GutamMm GOJBIIMX M MAJbIX IJAaHET WUMeeTCH
Ba)KHOe pasnnuyue. Doabuime mnianers! o6pamialoTcs BOKPYT
Connua no mouru KpyroesiM op6uraMm. B Conneunoit cucreme
HeT CHJI, KOTOpble MOrJiM Obl MX CBEPHYTb C 3THX MYyTeH.

Ipyroe peno — op6utsl acTeponpoB. XOTA [AEBATb HeCH-
THIX M3 HUX ABIOKYTcs BOKpYr CoJiHIA 10 HE CHJIBHO BBI-
TAHYTBIM op6uTaM, 06pasys acTepoUIHOE KOJbLO MEKAY Op-
6utramu Mapca u IOnmurepa, myTu OCTAJBHBIX HANOMMHAIOT
HyTH CJIEeJJ0BAHMA KOMET, OHU NPEeACTABJIAIOT CO00H CHIBHO
BBHITAHYTHIE 2JAUICH. VIkap MMeer Kak pas Takyio opbury.

JlaBHO BBICKa3LIBAJIOCH NIPEAIOJIOMKEHHE, YTO Mexay Map-
com u Onutepom 6bina fecAarad niaanera ConHeuHoOM cucTeMsl
(paccrosiHne Me)KAy HMMM HApyIIaeT PACKPHITYI0 YYeHBIMHA
3akoHoMepHocTb paccrosuuil miaaner or Coanna). Iloazmxe
3fech oGHapyxkuam acrepoupnoe Koubuo. Illmpuua ero or-
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pomHa — 40 MuaamonoB kKugomerpoB. Macca BmosHe MoOKeT
6BITh cousmepuMma ¢ Maccamu miader. [losBuaach, ruunoresa:
acTepoMabl — OCTATKHU JAECATON MJaHeThl?

Axragemuxk C. B. Opsaos moaaraa, 4ro B pesyabTate
CTOJIKHOBEHMSI KPYNHBIX HeOECHBIX TeJj MJH MOjJ| fAeilcTBUEM
CHJI TPAaBUTALMU B30pBaJach M morubaa pecsiTas 1iaHera
Couaneunoit cucremsl. O pgaske nassan ee Masronom B uecThb
mupuyeckoro ceina Gora Coanuma, pyxHyBiiero na 3eMmJi
BMeCTe ¢ HeDeCHOI KoJieCHHIel.

Baprs @asrona mMor oGbACHUTL AaHOMAIUM ACTEPONIHBIX
opbuT, B ToM uuciae u crpannocty opburel Vkapa. Oguako
no MHeHU nApyrux acrpoHomon, MasroHa nuxorpa me GbLIO
n OBITH He MOTJIO, XOTA B KOCMOCE He pa3 MpOMCXOAUIU
CTOJNIKHOBEHUsI HeGeCHbIX Tel.

Hto mpae B 9T0dl [UCKYCCHH — IOKAKYT MajbHelinne
HayvYHBIE HCCJEIOBaHNA.

Jlioburenu ceHcanuil 3a/anich BOMPOCOM: a HC CTOJKHET-
ca au Vikap npu caenpylomeil «BcTpeue» ¢ 3emJieil U He
B30PBETCA JIM HAIa MJaHeTa OT TAKOTO CTOJKHOBeHUs?

Pasymeercs, or nageHus Vkapa Hama nijiaHeTa He B30p-
Basach 6b1. Macca acrepompa, XoTA M OrpoMHas — O MJIDA.
TOHH, HUYTOKHA MO cpaBHEHUIO ¢ 3eMHOM. OTHAKO IS KU3HU
Ha J3emiae 3ro wuMeao Obl BecbMa HeOJaronpusATHHIE
MOCJIeICTBHAA.

Ilpn cronxkHoBeHuMHM ¢ 3eMiell Teja, JIETANIEr0 CO CKOPO-
ctbi0 80 KHIOMETPOB B CEKYHJY, HPOM30ILIO ObI Takoe OC-
BOOOKJeHNe KUHEeTHYEeCKOU DHEePruH, CIOBHO CAETOHUPOBAJIM
COTHH MMJUIMAapPA0OB TOHH B3PBLIBYATOrO BelecTBa, 6ojee MoIl-
Horo, uemM nuHamur. Ha cyme Moraa 6b1 oGpasoBaThcs Ko-
JoccanbHasa BopoHka. Ha Mope — rurasHTckas BOJHA IyHAMH.

B o6wem, xopomuio, yto B 1968 rogy Wkap mpomen mumo
3emau. 3AYUT JM ITO, YTO M B OyAyIIeM TaKas HelpPUATHASA
BCTpeua HUKOrjga He cocrtourca? K corkaneHnmio, moka uTo
HeNb3A JaTh TOYHOrO OTBETA: CJAMUIKOM MAaJjo BpeMeHU Ipo-
oo co nHA obHapy:keHusa VIkapa M JgaHHBIX O ero opbure
HAKOMMJIOCH TIOKA HEMHOIO.

Ho napmo momaraTth, uto B OymylineM pasBUTHE KOCMOHAB-
THKM u36aBUT HAC OT JIOOBIX HEOKHAAaHHOCTEeNd MnomxoOHOro
pona. YenoseyecTBo, BEPOATHO, HAYYMUTCS N3MEHATH OPGHTHI
acTepouioB, CAUMIKOM OJM3KO MOAJETAIONUX K 3emie.

OnuH ¥3 TEOPEeTHKOB KOCMOHAaBTHKH, COBETCKHMII mpodec-
cop A. A. Ulrepudennn, cpaBuun Mxapa ¢ OKeaHCKHUM Ko-
pabieM [ajbHEro IJIABAHHA, NYTh KOTOPOrO NPOXOAUT YYyTh
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au He ckposb Bclo CoiHeyHyio cucremy. ITOT acTepouf,
CYMUTAaeT OH, MOr Obl CTAaTh KOCMOJAPOMOM JJIs PaKeT, cTap-
TYIOIIMX Ha pApyrue mnjaHeTsl. TaM HpakTHYecKH HET NyT
TATOTEHHA, OTCYTCTBYeT atMocdepa — OMHUM CJIOBOM, OTCYT-
CTBYIOT T€ NPeNATCTBHS, KOTOpbIe MPUXOAUTCA HPEOJ0JeBaTh
Kopabuo, yaeramoueMy ¢ 3eMin.

WUkap — BennKojenHoe MecTo AJA acTpoHU3MYECKOi Jna-
GopaTopuu: 3mech Kpyrable cyTKU cusior 3sesanl. H Tomy ke
acrtepousi, Tak Omusko npoderawomuit or Coanma, mor 6wl
MOMOYb PACKPBHITH €ro TaHHBI.

Hak samerna npogeccop H. II. Cranoxosud, 3emie Kak
pas HeoGxoguMa Takasa yupasiseMmas MajeHbkas miaaHera. Om
cumraer, 410 B Oymymem, ycranosuB Ha Vkape paxeTHble
ABUTaTeNH, JIOAA CyMeT MEHsSTh OYyTh ero Clea0BaHUs.

H Hacrodgmemy BpeMeHH BEIABHHYTO HEMAaJj0 NPOEKTOB
00MTaeMOro HJIaHEeTONJA-ACTEPOHUJa, BHYTPHA KOTOPOrO CMOIYT
HUTh M paboraTth coTHHM Jiofeid. Bpamenme acrepompa, 3a-
JaHHOe eMy [BHraTejsaMHu, OyJaeT UMHTHPOBATh 3eMHYIO THA-
»ectb. M3 BemecTBa acrepoujga moxydaT BOJOPON M KHCJIO-
pon, a 3Ha4MT, B HTore — Boay u Bo3ayx. Conneunsie OaTapen
OyayTr cHabGkath crapnulo dHeprued. Hamemmasa GpoHs ac-
TepOMJa 3AMUTUT JIOJAEHl OT yJapoB METeOpUTOB, KOCMHYE-
CKOro xojioga m ucnenenasiomux agyded Coarma.

Mesxny mpouuM, W HE3aBHCHMO OT ACTEPOHIOB MMEIOTCA
JeTaJIbHO pas3paboTaHHBIE NPOEKTHI OOMTAEMOM KOCMHUYECKOM
CTAHIUM HA HECKOJBKO THICAY 4YeJIOBeK (B OCHOBHOM M3 JIyH-
HOT'O ChIpbA).

Bynymee mnokaskeT, HOAXONAT JM aCTEPOUAbI [Js POJH
00MTAaEMbIX «KOCMHUYECKHX CTAHIIMA» 3eMJIsAH.

* * *

Kak BugmMm, oTBeThl Ha BOIPOCHI, MOCTABJEHHBIE B Havyaje
9TOHl KHUTM,— 4TO Takoe BceneHHasa? KaKk oHa o6pazoBaiach?
KaK yCTpPOeHa? — yuyeHble HCKAJM He YMO3DUTEJBHO, a HAa OC-
HOBe HabJjlomeHMH, NOCIeOBATEJIbHO Pa3rajbiBasg «3aragxkuy,
KOTOpHIe 3ajaBaJjia di0JaM npupona. Hax ux pasragbiBanuem c
[OMOIIBI0 ONTHYECKNX TEJNECKOIOB, PafMOTEeJeCKONOB U MC-
KYCCTBEHHBIX CHYTHUKOB 3eMJH TPYAHMJIHCh CIEI{UATNCTHI,
Hccyenys 3Be3[bl U Halue cOBCTBEHHOE cBeTuio, miaanersl Co-
JHEe4YHOH cucTeMbl (BKJIOYag acrepoujs), JIyHy m okomoszeM-
HOEe KOCMHMYeCKOe IIpOCTPaHCTBO.

Bri1o 661, KOHEUHO, SIBHLIM IpeyBeJMYeHUEM YTBEPIKAAThH,
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6ynro B pe3yibTaTe NPOBEJAEHHBIX HCCIEJOBAHMI YYEHLIM BCe
cTano ficHo, © 0 BceneHHOH OTHBIHE MOKHO CYAHTH C TAKOM
’Ke CTeNeHbIO ONpeJeJIEHHOCTH, ¢ KaKOW Mbl, Oiaromaps Ha-
YK€, MOKEM CYAUTh 00 OCOOEHHOCTSIX NPOUCXOKIAEHHUS H
CTpPOEHNsI, OMYCTHM, KyueBnlX obnakos. Hamporus, Mul cra-
panuch HNOKa3aTh, YTO MHOTME — O4YeHb MHOrue! — BOOpPOCHI,
KacapIuiuecs OCHOB MUPO3/IaHWUA, YACTHIEH KOTOPOro sBJ-
10TCA 3eMJIA M 4YeJI0BeYeCTBO, BCe ellle HaXONATCA HA YpOBHE
HAYYHBIX JAUCKYCCHH, pabo4uMx rumores, KAYT [JsI CBOEro
paspemieHUss JAJBHEHIIIAX HMCCJAEIOBAHMM.

Ho ¥ Tex BHEIBOMOB, K KOTOpPHIM YAAJOCh OPHUTH C [O-
CTAaTOYHOW CTENEHBLIO OCHOBATEJIHLHOCTH HA COBPEMEHHOM 3Ta-
ne pa3BUTHS HAYKH, XBaTaeT [Js TOro, 4roGbl NpeJCTABUTH
KapTUHY MHPO3JaHMsA, IOPAKAINYI0 BOOOpa)keHUe CBOei Jo-
rM4ecKoil CTpPOHHOCTBI0 M ybenureiabHOCTHIO. B 3TOM OTHO-
IIeHUH COBPeMeHHasa HayKa 6e3ycJiOBHO OKa3ajach Ha BHICOTE.

IIycts cosmanHas €0 KapTHHA 0O Mepe gajJbHeHIIero
HAY4YHOro mporpecca B 4eM-To Oyper MeHAThcA. Bece paBHO B
obumeM oHa OygeT OTpakaTh JOCTUTHYTYIO CTyNeHb 3HAHMHA,
a He GecriouBeHHble (AaHTA3UM — BOT YTO BAKHO!



YACTb Il

T'aaéa 1. MAKPOMHP — HE MEHEE CJIOKHBIA
OBBERT HCCJIEJOBAHUA

YTO MbI 3HAEM O HAUIEH NVIAHETE

emas. Hama pomnas mnaaumera. Epuncreennas,
HACKOJIbKO HM3BECTHO, W3 MEeBATH MJaHET U HUX
cuyrunkoB B CosHeuHoit cucreMe, rjge ecThb
JKU3HbD.

Kpartkas cnpaska: tperbs or Coanua, obpa-
1aeTcsa BOKPYT Hero mo opbute, OIM3KON K Kpy-
ropoii, Ha paccrogauu 149,6 man. kM 3a mepuoj,
paBubiii 365,24 cyTok-obpamieHuil BOKpyr coGcTBeHHOII ocH.
ViMeer [0BONBHO CUABHBIA HAKJIOH 3JKBATOPA K ILIOCKOCTH
opbutn (23°27" — mo cpaBHenuio ¢ 7° y Mepkypus u ¢ 3°23’
y Benepsl), B cuiy uero mpoMCXOJHUT CMeHA BpeMel Troja.
ITepuopx Bpaumenus Bokpyr ocu — 23 uyaca 56 wmunyr 4,1
cekyunanl. Pagmyc — okoso 6400 xm. Ilmomanms — 510,2
MJH. KB. KM, M3 Hiix Gosee aByx rtperedi (70,8%) — oxeaHn.
O6namaer coGCTBEHHBIM MArHMTHBIM MOJEM M MOIIHON at-
Mocdepoi.

Mbl mepeuucauan AaHIbe, HACTOJALKO XOPOLIO 3HAKOMBIC
CO IIKOJIbHOM CKAaMbHM, YTO OHM BOCHNPHHUMAIOTCA KAK HEYTO
camo coboii pazymeromieecssi. MHOro 3To MaM Majno — moyTu
MOJITOPACTa MUJIJIMOHOB KMJIOMeTpOB Man moutn 24 vaca? Kak
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U3BECTHO, BCce NO3HaeTcA B cpasHennn. Bewepa Haxomurca Ha
COPOK C JMIIHUM MUJUIMOHOB KujomeTpos Gamuxe Kk Connnmy,
U Ha Hell Bce paBHO ObLIO GBI caMoe HACTOsIIee MEKJO0, JarKe
ecau 6b1 ee armMocdepa Oblra moxoskei Ha semHylo. Mapc —
IIOYTH HA BOCEMBJECAT MHUJJINOHOB KHJIOMETPOB [ajibllie, H
TaM — IIPU BCeX JPYIUX «3eMHBIX» YCJIOBUAX — BCE PABHO
Obl1 Obl dKyTKUI xomon. Benepa ob6pamaercs Bokpyr Coanna
3a 224,7 cyTok, To ecTh HaMHOro ObicTpee 3eMiH, a BOKPYT
cobcTBeHHON ocu — 3a 244,3 cyrok. WHpIME caosamm, Tam
yTpoO, eHb, Beuep ¥ HOYb B COBOKYNHOCTH TAHYTCA [IJIMHHEE,
yeM roj Ha 3emie. Mapc Bpam@aercsi BOKPYr CBOei OCH 4yTh
memyennee 3eman (3a 24,5 uaca), a Bokpyr Connna — mouru
BaBoe jgoabuie (3a 687 cyrok). Hy, a paccrosinue ot 3eMHOMI
noBepxHocTH 10 ueHTpa miaaHersi? OHO UpPUMEpPHO PpaBHO
unpuHe ATJaHTHYECKOTO OKeaHa B €ro CeBepHOM WM I03KHOM
9acTU,— CKaskeM, oT Baarumopa (Hemopmanexky or Bammn-
rrona) go Jlougona. Ouenp GoabuIOE PACCTOSIHHE IO 3eMHBIM
MepKaM: [iajKe CKOPOCTHOMY BOBJAYIIHOMY JaiHepy, YTOOBI
MpeoyiojieTh €ro, Tpebyercss HECKOJNBLKO 4acos!

Mz=r 3HaeM o cBoeil mianete m mHoroe apyroe. VI Bce ke,
HaBepHoOe, eiie Gonbuiero He sHaem. Hama 3emns — He menee
CIOKHBIA O0GBHEKT HCCIeI0BaHUsA, YeM MHKpPO- WM MeraMmup.

KAK OBPA30OBAJIACH 3EMJIA

PasuTne reosormueckux, reopusnyecKuX M reoXUMHUe-
CKHMX WHCCIeJOBAHUH BO BCEODY)KHHM CPEJCTB COBPEMEeHHOMH
Haykn (Brilouas umayuyenne MmpoBoro oxkeaHa M [JaHHBIE O
3€MHOH IOBEpPXHOCTH, NoOJydaeMblie ¢ MCKYCCTBEHHBIX CITyT-
HHUKOB 3eMJH, a TaKKe ¢ OpOMTAJIbHBIX KOCMHMYECKHMX CTaH-
nMi) NMPHBEJO K TOMY, 4TO 3a MOCJegHHMe rojbl B HayKax O
3eMJie NIpOM30IIIe) KAaPAUHAJIBHBIA EPECMOTP NPEACTaBIEeHUM
O TOM, B 4eM CYTh I€OJIOTMYEeCKOr0 MeXaHu3Ma, yNpaBid-
OLIero 3BOJIONMEH HaIled IJIaHeThl, JeJalolero ee TaKoOM,
KaKoOBa OHA ecTh, a He Kakoii-ro mHoil. Ilocremenno cdop-
MHDPOBajiach CYIIeCTBEHHO HOBasg CHCTEMa B3IJAJOB, COCTa-
BUBIIMX COBPEMEHHYIO TeOJIOTHYEeCKYI0 TeopHUI0 — TEeOpHIo
TEKTOHMKHU JUTOCHEpPHBIX IJIHNT, MJIH, KAaK ee ellje HasblBaloT,
rao0ajbHOU TEKTOHMKU.

Hogas teopus cymena o6bACHUTh BO MHOIOM HESCHYIO JI0
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HeJaBHUX NOp NPHPOAY IPOLECCOB, MPOXONAMMX B HeApax
NJaHeTsl, CBeJia BOEJUHO TPM TJABHBIX HANpaBjeHUSA B Ha-
yKax o 3eMmile — reojioruio, reopu3uKy M FeO0XHMHUIO, T103BO-
JIMJIa NpPejcKas3aTh CYIL[eCTBOBAHHME MHOTHMX TIeOJOTHMYeCKHX
ABJIEHUII, O KOTOPHIX paHee [a)Ké He IOA03PeBajd M KOTOphie
OblIM [AEACTBUTENBHO OTKPHITHL. YUeHble CPABHIBAIOT 3HAYe-
HUe T106aabHON TEKTOHMKH [UJIA Ie0JIOTHN cO 3HaYeHHEeM KBaH-
TOBOM MeXaHUKH [Ais (PU3UKHN, MOJEKYJISIPHOA TEeHETUKH [JIs
ouosiorun M KUOGEPHETHKHU [JIsi TeXHHYECKHX HAYK.

Hogas Teopus ucxoaut U3 o0ImenpU3HAHHOIO HBIHE Cpeau
Y4YeHBIX IOJIOYKeHHUs, YTO BCe IJIAHEeThl BHYTPEHHeH TpYIIbi
CosnneuHo¥ cucTeMbl 00pPa30BaNNCh OXHOBPEMEHHO U3 eIMHOr0
NMPOTOMJIAHETHOTO Ta30BO-IBLIEBOro objaka M 4YTO, HECMOTpSA
Ha CXOJCTBO MX 00pa3oBaHHA U COETABA HCXOJHOTO MaTepu-
ama, 3aMeTHO CYIeCTBEHHOE pa3jiiuMe B JOCTUTHYTOM ypOBHeE
pasBuTuA miuaHer. Ecam Ha mporskeHuM cBoeil paHHe#l Huc-
Topuu 3eMJA pasBMBAJach TaK ke, KAK M OCTaJbHbIE ILIa-
Hersl — Mapc, Benepa, Mepkypuii (3T0, KCTaTH, OTHOCHUTCH
u K JlyHe), To ecTh B 0OUeHb MeJJICHHOM TeMIle, TO IIO3/{Hee
nyTh PasBUTHA 3eMJU OTAMYAETCHA 4Ype3BBIYAHHO ObICTpOM
aposilolueil 3eMHOIl KOphl M aTMocdepH. Bce ke ocraabHbIe
MJIaHETHl IPOROJKAIOT HmpeGHBaTh U B COBPEMEHHYIO 3IOXY
Kak OBl B [aJIeKOM, NEePBOHAYAJIbHOM HPOILIOM.

Havanbnyio ¢asy dopmunpoBannsa niaHeTsl ydeHbIe Ipe-
CTaBJIAIOT KaK HelpephIBHOE BhINAJeHNEe HA PACTYMYI0 3eMJI0
Xa0TH4YEeCKOr0 pOs TBepAbIX, NpPeUMYIIeCTBEHHO KaMEeHHBIX
TeJ M IBLIEBBHIX YaCTHN. JTH Teja, YKPYNHABIIMECA B IOJeTe
IpY cCOyapeHUsAX MeKAy co6oil U IpHTAKeHueM Kk cebe Gosee
MEJIKUX TeJl, MOTIM JOCTHraTh B MONEpeYHNKEe NEeCATKOB KH-
JIOMeTpOB, HHAYe — MacIiTaboB acTEepOMJ0B WJIN HEKPYIHOrOo
COYTHMKA miuaHeThl. UeM KpymHee Tejlo — TeM 3HAYHTEJbHEe
cHJIa NPUTSKEHMA, TeM MHTeHcuBHee «GoMbGapampoBKa» ero
HOBEPXHOCTH MeHee KPYNHBIMM TeJaMU M mblabio. Bo Bpems
aToil ¢asbl, NPONOIKMTEIBHOCTh KOTOPOW, O PAa3HBIM JaH-
HBIM, OmpefiesieTcsl OT HeCKOJbKUX JEeCATKOB [0 HECKOJbKHX
COTeH MMJIJIMOHOB JeT, 3eMJA 0CTaBajach XOJOJHBIM KOCMH-
YecKHM TeJioM, Hamojgobume ruranTckoro acrepompa. Ho sor
«CTPOMTEJBbHBIH MaTepHaj» McYepmajJcA — OCTAJbHOE «pac-
XBaTajauy» APYrue IMJaHeTHl (XOTA M MO CErOfHAIIHUU [eHb
«6omMbBapaupoBKay 3eMJIU METeOPUTAMHM H KOCMHUYECKOM
MBIIBI0 NMPOJOJIIKaeTcss, — MpaBiaa, B Macmrabax, Hecorocra-
BUMBIX C HauajbHOU cramueit ce o6pasoBannsa). Crenusmascs
Macca, Bpamasch, ofpasoBaja LIap M AOCTHIJIA onpejesieH-
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HOT0 KPMTHYECKOro Hpejesa, 3a KOTOPHIM HA4aJOCh CHJIBHOE
pasorpeBaHue, OOYCJHOBJIEHHOE pACHNajOM paJHOAKTHBHBIX
3JIEMEHTOB, BEI[eCTBA IJIAHETHI.

Ilpu pasorpesanum Gosiee TAKeJble DIEMEHTHl BeleCcTBa
CTAJIM CTEKATHCS K LEHTPY NJaHeThl M 00pas3oBalu ee ALPO,
a Gojee Jjerkue OcCTaJIMCh HA IMOBEPXHOCTH M ob6pasoBanu
semHyI0 Kopy. OqHaKO KOpa He ocTajach HABEYHO 3aCTHIBIIEH,
Kak Ha Mapce, Benepe, Mepkypun, Jlyne. Cuusy, ua ciaos,
Kak Obl HOJCTUJIAIONIEr0 3eMHYI0 KOPY M Ha3BaHHOTO IIOITOMY
MaHTHell (TO4Hee, M3 TaK HA3BIBaeMOil acTeHocgepsl — mpo-
CJIOMKN MEXAY MaHTUel U Kopol), Hayajauch OOGUIbHBIE M3-
JUAHUA TI0 TPeIIMHAM KOpHl Ha ee mosepxHocTsb. Ilpu sTom
OTPOMHYIO POJIb B 06pa30BaHNM TPEINUH U B U3JIUAHUAX UTPa
HAaIlll CPABHUTEJBHO OOJBIION €CTECTBEHHBIH CHYTHHUK, KaKOTro
JIMIIEeHBl OCTAJIbHbIE MJIAaHEeTH BHYTPeHHEH IpyUmbL.

Ileno B ToM, uro opOuta JIyHs Torga 6nu1a ropasmo 6amxe
K 3eMie (cymiecTByeT fajke rumoresa, 4TO elje B Ipomecce
¢opMupoBaHuA 3eMiaH M ee CIYTHHIH NJIAHETA «OTOPBAJA»
y nociepgHell 3HAYMTEJbHYIO YacTh BelllecTBa — 4YeM M 00bAC-
HsAeTCs, C TOYKH 3pEeHMsA DTOH TUIOTe3Hl, IOBHIIEHHOE CO-
Jdep:KaHUe B XMMHMYECKOH CTPYKType 3eMJM pAga 3JeMeHTOB,
B YACTHOCTH jKeje3a,— B pe3yabTaTe JIyHa «OTTONKHYJIACh»
Ha Gosiee faJiexylo opOUTY M HAaYaja IOCTeNeHHO YAAIATHCA
or 3emuu). A 3emus Bpamajiach BOKPYr CBOeidl OCH IOYTH
BTpoe ObICcTpee, YeM Temeph: B FOAY OBLIO OKOJO THICAYIU CYTOK
BMECTO HBIHEIIHUX TPeXCOT LIeCTHAECATH HATH ¢ HeOOJbIINM.
N ecan paxke cerogua 3a JlyHoil ciaemyer OrpoMHBIA HpH-
JUBHBIA BaJ HA MOpe M He3aMeTHO [MJA IJa3a, HO BCe ’Ke
CYIUeCTBYIOUIMI — HA cylle, TO HETPYAHO IpPeJACTaBATh cebe,
4TO NPOUCXOAMJIO TPHU-YeThpe MIULIMApAa JeT Hasax: Jlyma
Kak Obl «BCIAaphIBaja» KpYraMd TOT CJOHM 3€MHOU KOpHI,
KOTOpHIMA OBl ObOpallleH K Hell, M «BBITATABAJA» M3-IOJ HEro
no TpemuHaM 6a3anbTOBBIE JABHL. JTO BEPTHKAJbHOE Iepe-
MellcHMe CIHOMKHEHImMM 06pa3oM COYETaNoch ¢ TOPU30HTANb-
HBIM — «PACIOPOTHIE» YACTH KOPHl BIOOABOK emme «CKOJb3U-
Ju» 10 BA3KOMY BeryecTBy acteHocdepn.. Ha akBaTope myH-
Hble NPUJINBLl «BCIIAPBIBAJIMY 3€MHYIO KOPY OCOOEHHO CHJIBHO
H MOPOJKJANM MOLHLIE BOCXOAALIME IOTOKM IJIyOGMHHOrO Be-
[eCTBa, & B MPUIOJAPHBIX 006JACTAX BTH IPOIECCH KOMIEH-
CHPOBAJIMCH COOTBETCTBYIOLUMH HUCXONAIMMU IOTOKAMH.
Tam kopa craHoBuIach Toijlle, IpoYHee, 00pa3ysa «3apojbl-
muy GYyayumuxX MaTepuKOB.

B cuibHO uM3MeHEeHHOM BHJie BCE DTO IPOJOJDKAETCA U
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noubine (HWKe MBI enle OyfieM TOBOPHUTH O «CKOJLMKEHHM»
OT/leIbHBIX YYaCTKOB 3€MHOU KOPBI).

BMmecte ¢ 6a3anbTOBLIMM H3JIMAHUAMH M3 MaHTHM, Kak
W cerofns NPU HM3BEPIKEHMSIX BYJIKAHOB, NOJHHUMAJMUCL HA
MOBEPXHOCTh Ta3bl, cofieprKalnue cepy, xjaop, grop, 6op, io,
YIJIeKUCIbl ra3, OKMCh yrieposa u apyrue kommnoneHts. Oun
oGpasoBann nepBuyHyio arMocgepy 3eMin, 3HAUUTEIbHO OT-
JIMYABINYIOCA OT COBPEMEHHOII, fojiee MOXOKYIO, MOMKAIYH, Ha
armocdepy Benepoi. Hu o xakoil )KM3HM B TAKHUX YCJOBHIX,
KOHEYHO jKe, He MOTrJO OLITH M peuw.

Bwmecre ¢ 6asampraMu ¥ rasaMu HA MOBEPXHOCTh MOHU-
MaJiiCh TAK)Ke BelIecTBa, COJePIKABIUME XOPOIIO H3BECTHYIO
vam mo ypoxkam xumuu H.0. IlepsBomavanbvuo BOma, BUIMMO,
HACHIIaJIa BYJKAHUYECKHH TPYHT B BU/(€ PA3HOrO poOfa TH[-
pocHIMKATOB. 3aTeM ce U30BITOK MPHBEJ K 00pa3oBaHUI0 YK,
CcHayajla MeJKHuX, noTom Bce Gosiee u Oosee Kpynubix. Bos-
HUKJA rujgpocdepa, TYT 3Ke BCTYHHUBIIAA B CIOKHOC B3aMMO-
peiictBue ¢ aurocepoir U armocdepoil.

I'mppocdepa «cBsizajia» 3HAYUTENHHYIO YacTh rasoB aT-
Mocgepbl (HOCTATOYHO CKAa3aTh, YTO ceiHvyac B OKCAHCKMX
Bofiax comepykutrcs B 60 pa3 Gosblie YrieKHCJIOro rasa, yem
B Bo3ayxe). B peayabrate B cocraBe armMocepsl HaMHOTO
yBeJMUYMJIACh NPOLEHTHAsA AOJIA a30Ta M Kucjaopojga. ATmoc-
depa, mo cBoeMy coCTaBy, CTajla MOCTENEHHO MPHUOAMIKATHCH
K COBPEMEHHOMY COCTOSHMIO, OJIarONpUsiTHOMY JJsi BO3HUK-
HOBEHUSI KUBHU,

I'uppocdepa pacrBopuna B cebGe M MHOTUe BellecTBa JiM-
toceprl. B pesyabrare Mopckas Boga npuobpesia XOpoIIo
3HAKOMBIU I1aM TOPBKO-COJIEHBIH BKYC. A TJjlaBHOE, IO CBOEMY
COCTaBy, CTaja MOCTENEeHHO NpPUOJMIKATLCH K COCTOAHHUIO,
ONATH-TAKU OJIArONPUSTHOMY JisT BO3HUKHOBEHMSI IKU3HHU.

Bo BsaumopeiictBuu ¢ armocepoit U rumpocdepoit mpo-
noskanach sposonyst nurocepst. Ha ee nosepxuocru cosga-
JUCh YCJOBUS, O6JIAroiIpHsATCTBOBABUINC BO3HMKIIOBEHUIO
MOYBDI.

OKA3BIBAETCA, 3EMJIA — HE COBCEM IUAP

@opma 3emiaun, mepuox ee Bpallenysi, HAKJIOH ee OcHu
K ILIOCKOCTH OpOHMTHI BCerjga OTHOCHJIMCL K paspAmy Tak
Ha3bIBAEMBIX ACTPOIIOMHYECKHX IOCTOSIHHBIX. ITO NOApPA3y-
MeBajo HX HeuaMeHHocTh. Ho B acrponomum Bce BbIuMCIHA-
ercst Ha ocHose nabaonenuid. He tak maBuo Mexkaynapopintii
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aCTPOHOMUYECKNH coi03 co3nan HoMuccuio acTpOHOMUYECKHAX
TNOCTOSHHBIX, W pPsjg obcepBaTOpUi HavaJ ClelHaJbHO Ha-
6siofaTh 3a... UX U3MeHEeHUEeM. JHAYMT JIM 9TO, UYTO B KOCMOCE
[IPOM3O0ILI0 HEYTO HenpeBupeHHoe?

Pasymeercs, Her. 3eMias Bce TaK e pPaBHOMEpPHO Bpa-
11aeTcA BOKDPYI cBoel OcH, M OHHM CYTKHM Bpoje OBl TOYHO
paBHBI JIPYTHM.

OIHAaKO acCTPOHOMBI, H3MEPASA NPONOIKUTEIBHOCTL CYTOK
[0 KyJbMHMHANUX 3Be3] (NpOXOsKjeHHe 3Be3[bl uyepe3 Hebec-
HBII MepUAMAH), JAaBHO 3aMedalu, YTO NePHOABl BpalleHUsA
3eMaIM MOTYT OTJHMYATLCA OfMH OT JAPYroro B Impejeiax Je-
caroil ponm cexyHasl. CHadyaja OHM OTHOCHJIHM DTO 3a CYeT
norperiHocTd xpoHomerpoB. Co BpeMeHEeM MOABMJINCH OYEHbB
TOYHBbIE, KBApIEeBHe, & COBCEM HeTaBHO M aTOMHbIe 4achl (OHH
U3MEPAT BpeMSA C TOYHOCTHIO [0 MWIJHOHHEIX JOJeH ce-
KyHJbl!), H TOrJIa 0OKAa3aJI0Ch, YTO AEHCTBUTEJNLHO CYIIECTBYeT
HepaBHOMepHOCTh BpameHus 3emuad. Hawmnu stomy obbsic-
HeHMe: IJAaHeTy TOPMO3AT HIPHJINBHLBIE BOJHB B €e Kope,
Boi3BaHHBIe npuTskeHueM Comnna u Jlywsi. Bamsier Ha Bpa-
meHre 3eMJIN U CONpPOTUBJIEHHE MerKIJIaHEeTHOH Cpepsl.

H tomy ke 3emas He coBcem map. TouHee, He coBceM
«mpaBUABHBIY map. Ee BHemHuw#l o6amk (mpu B3riasge u3
KOcMOca) HamOMUHAaeT HedTo «oBajoobpasHoe». Cmeumanu-
CTHl Ha3bIBAIOT TAKOW «HENPaBHIbHBEIA HIap» JJJIMIICOMAOM, a
TOYHEe, TPeXOCHBIM 3JLINIICONAOM, KOTOPHIH ToJydaeTcs, eclau
map 9YyTh-4yTh CKATh WJIM PACTAHYTh B TPeX B3aUMHO Iep-
HeHJUKYJAAPHbIX HampaBienusax. HakoHen, eme Tounee, 3eM-
1A — ake He SJIMICOMJ, a Tak HaseiBaemblii [eoma', To
eCTh UMeeT CBOIO COOCTBEHHYIO, TOJILKO eil mpucyuryio gopmy.

WNurimu caosamu, 3emasn nmeer gopmy... 3emun. Horeuro,
DTO — TABTOJIOTUs, «MAacj0 MacjsHOe», HO €CJIH CTPEeMHTbCS
K TouHocTH, mHa4e opmy 3emuu He ompenennuis. Ona He-
CKOJIBKO CILIIOCHYTAa y MNOJIOCOB M MMeeT psAjJ APYTHX OCO-
6ennocreir dopmel. Ceiiyac ¢ NOMONIbIO CIYTHUKOB IIPOMC-
xogut yTouHenme odepraHnui 3emanm. Ho aro me sHaymur, 4yro
Mbl moay4uM ¢OpMy, KOTOpas HaBcerja OCTAHeTCA Heus-
MEeHHOI.

3amymaemcs, 4To e BuixonuT? 3emus He wap. Her y Hee
11 nocroAnuoi dopmel. K ToMy ke oHa eme u Bpalfaercd He

'"Teonp (or rpeu. gea — 3eman) — durypa, Kotopyio ob6pasoBana

6u1 mosepxHocTh MirpoBoro oreana i coofmalIMXCsA ¢ HUM Moped mpu
HCKOTOPOM CpeJHCM YpPOBHC BOALI, CBOGOTNON OT BO3MYILICHHS MPIJIHBAMH,
OTJIMBAMII, TEUCHHAMI, PAa3HOCTAMH aTMoc(epHOro HaBjieHust U T. [.
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cosceM pasHoMepHo. Jla ecThb nm BooGIme B NPUPORE HEUTO
TaKoe, YTO OCTAeTCs HEN3MEHHBIM?

OTBeT raacut: Bce 3aBHCHT OT TOYHOCTH uM3Mepenuit. [lus
HYMJ Ha3eMHOro W BO3/YIIHOTO TPAHCIOPTA HAIla IJaHe-
Ta — IDap, COBEPIIAIIIMEA CBOW 0GOpPOT BOKPYr ocu 3a 24
gyaca. Jlaxxe cample CBEPXCKODOCTHBIE CaMOJIETH He HYKJAa-
10TcsA B Gojiee TOYHOM ONpejeJIeHMN MeCcTa CBOMX a3pOHpOMOB
# BpEeMeHH IOJIeTa.

CoBceM uHOE [ejio, eclii HAQ0 PACCYUTATh OpPOUTY KO-
pa6us, ornpasisiomeroca kK Beunepe. B arom ciyuae caemyer
3HATh BpeMs C TOYHOCTBLIO [0 Jl0Jed CEeKYHABI M TOYHBIE
reorpauuecKue KOOPAMHATH cTapToBoii miomapku. IIpuxo-
AUTCA YYdUTHIBaTH M (OpPMY IJIaHETH, K KOTOPOH JIETHT KO-
pabas, M pacmpegeieHue Macc B Heil, U MHOroe, MHOroe
apyroe.

Hasamoces Gbi, 0 reorpadpmuecknx KoopamHatax 3abOTHTH-
ca He cuaepyer. Illmpora um moarora Kakoro-to Mecra, Kak
H3BECTHO, CO BpeMeHeM He MeHsloTcA. He ompemensars ke
KaKABIA pas 3aHOBO Mecromnoaos;keHue IlyaroBckoil obcepsa-
topuu uau Mocksm? U cHoBa «3apaBBHIil CMBICA» HAac IOA-
BOAHMT. YBHI, HOJIO}KEHHME BCE€X TOYEeK Ha 3eMie BpeMsa OT
BpeMeHU NPHXOAUTCA YTOYHATH. [leso B TOM, YTO KOOpPAM-
HAaTHAasA ceTKa mNapajuiejled ¥ MepHAMAHOB Kojebjercd H
«cmonsaeTr». Jlasg TOYHOrO oOmnpejejeHNsA €€ NOJOKEHUS B
33aJaHHBIM MOMEHT HA OJHOH M3 mapaJjJjejed HAXOAUTCA NATH
CTAaHIMHA MEKIAYHAPOXHOU «ciays;kObl MIMPOT» (COBeTCKas pac-
nonokena B Cpemmeir Asuu). Koopgmmartel cranimuii ompe-
JelATCA ¢ OOJbIIOM TOYHOCTHIO IO 3Be3JaM, JaHHBbIE IIe-
penaioTcA B MeKAYHAPOAHBIH HeHTp B fANOHUE M B HECKOJIBKO
Begymux obGcepBaropuil, B ToM yucie u B Ilyakosckyo 00-
cepBaTopuio, rae paboraloT Hajg TAbJHMIEd IONMPABOK K reo-
rpaguuecKMM KOOpDAMHATAM.

3/xech uMTaTeNb BIpAaBe CHPOCHTH HAC: YTO K€ BCE-TAKHU
npoucxonautT? BBITh MOMKeT, KaKue-TO U3MEHEHHS B KOCMOCe
3aCTaBJAAIT HAC YYUTHIBATH UX TOCHeACTBHUA HA 3eMie? BuITh
MOJKET, HECKOJbKO MHBLIM CTAJI0 HAMPABJIEHHE OCH, BOKDPYT
KOTOpOI Bpalaercsi Hallla IJjaHera?

CrnemuM ycnokouTh: HHYero mogob6uoro Her. OmHako 3To
He 3HAYMUT, YTO OCh He M3MEHsieT CO BpPEeMEHeM CBOero Ha-
opasienus. Msl y:xe rosopuiu, uro u Connue u Jlyna csoum
OPUATSIKEHHEM KaK Obl OTKJOHSIOT OCh «3eMHOro BoJ4Ka». On
ObITaeTCss BO3BPATUTHCS HA MecTo. B uTore mpoexuus ero
nytu Ha (Qone 3Be3q nanomunaer Kpyr. Ceiiwac seMuas och
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HanpaBjeHa CBOMM CEBEDHBIM KOHIOM nouth TouHo Kk Ilo-
nApHo# 3Be3fe. [[peBHUE ernnTsAHe OPUEGHTUPOBAIHUCH 110 AJb-
¢de Jlpaxona, Hamu moToMkum uveped 12 TeicAu Jer 6ymyT
onpejenaars cesep no Bere B cossesgum Jlupel. Opgnako me-
PUOI TAKOro 06OpOTa OCH, WJM, KAaK TOBOPAT YyYeHhie, ee
npeieccusi, oueHb BeJUK — 26 TeicAd JeT!

IIpnunHnt TOro, 4ro KOOpHMHATHAA ceTKa Koaebiercs U
«CTI0J3aeT», HAXOAATCA He B KocMoce — Ha 3emie. [lenao B
TOM, YTO OCh BDAIEHHUS «NPOTHIKAET» 3CMHYIO IOBEPXHOCTH
KaKJABlH pa3 B HECKOJIBKO HHOM MecTe. MeKnmy TeM, Kak
U3BECTHO, IlepecevyeHMe ITOH OCH ¢ NOBEPXHOCTHIO 3eMiHu
obpasyer moJioca.

3uaunt, Cepepuniii u lOKHBIA moNOCa «IyTEUIECTBYIOTH ?

Eme sBoipaommiica matematuk XVIII Bexa JI. Jiinep
MOJIATAJI, YTO OCh BpAIleHUA 3€eMId H3-32 HEeNpPaBUJILHOCTH
¢opMbl Hamield NAaHETH ¥ HECUMMETPHYHOrO pacupeneaeHus
ee Macchl mnepememaerc. Ilo ero pacueram, o6a mojaioca
JOJKHBI Kojie6aThcsi BOKDPYT HEKOH cpefHedl TOYKHM ¢ IHepu-
ogoM 305 cyTok. Jiaep cUHMTAJ QA HPOCTOTHI, YTO HAIIA
njaseTa abcoaioTHO TBepaoe Teao. Horpa ke yuau BiIMsHHE
OKEaHOB, COJHEYHBIX M JYHHBIX HPHJHBOB, BO3[yXa U CHera,
TO OKa3aJioCh, YTO MEPHOJ KOJEOAHHA KAKIOro mojioca (Kak
TOBOPAT ydY€Hble, €ro HyTanusa) BHIpAcTaer ¢ geciaru OJiie-
POBEIX MecsIeB 0 YeTHIPHAALATH, ONpe/iele HHbIX A HTJIMICKAM
acrpoaomom T. Uenpmepom. IlpaBna, mpu aroM moaioc KBH-
’ercAd Kak Obl MO CIMpaJH, He YXOHs OT CBOEro MOJIOKEeHHA
6oaee uem Ha 10—15 MeTpoB...

CuxosoM, n Cesepublit n KOxublit HoMI0OCa COBEPIIAIOT CIIOMK-
HOe M KojebaTeinbHOe M MNOCTyHaTejbHOe ABH;KeHue. JeH-
IJepOBO [BIKEHNE IJIIOC OTKJIOHEHHS M3-3a METeopojormye-
CKHX YCJIOBMH [al0T HAM YINOMAHYTHle [eCATb METPOB OT-
KJIOHEHNA OTHOCHUTEJBHO HEKOH cpemHeN TOYKH.

Ho Tyt Bhisicumiocs, 4T0 ¥ caMa 3Ta TOuKa «Hapendyer».
B gacrroctu, CesepHbiil mosoc cMemaercs Ha 1or, K JlaGpa-
Jaopy, co ckopocteio 11—13 canrumerpoB B rop.

9To sABIEeHME ONpenesuy coBeTckumit actpoHoM A. B. Op-
soB. HepaBHo emie ciblmiaiaunch rojgoca, 4ro OH omubea u
MOJIIOC He [ABMIKETCsI, & KaK Obl NPHBSA3aH K KaKOH-TO cpenHen
touke. Axamemuk A. A. Muxaiiios npoussen euge OGoJiee
TOYHBIEe pacueTsl M [IOKasaj, 4TO JApeid MOaI0COB — peaib-
noctb. Temephb ero jaHHbie YYMTHIBAIOTCH B TAbAMUAX IIO-
IPAaBOK K reorpauyecKuM KOOPAMHATAM, & CAMO «MIHOBEH-
HOe» TMOJIOYKEeHHE I0JI0ca, B COOTBETCTBMU C HeaBHEH pe-
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koMenganueit MeKIyHapOgHOIO acTPOHOMHYECKOr0 01034,
onpegesieTcsi OTHOCUTEIBHO TOTO MeCTa, KOTOPOe OH 3aHMMAall
B 1903 romy.

OKA3BIBAETCA, CYTKH — HE BCEI'JJA 24 YACA

Bosuukaer pompoc: HabmlogeHWe 3a IMOJIOCAMH Bejercs
BCEro NIECTh-CeMb JCCATUJETUH, MOKHO JIM Ha 39TOH OCHOBE
€KazaTb, KAK IPOTEKaJ MX Jpeid B NpolLIbie IMOXM U KakK
oun OyayT ABAratThbes B Oymyuiem?

OxasbiBaeTcsi, MOKHO, [OTOMY YTO W3BECTHA NPUYNHA
apeitda: BpamjeHne 3eMiad M HeCHMMETPMYHOe pacnpepene-
HHe MacC B €€ Kope IIIOC CYI[eCTBEHHOe IepeMelleH’e CyIIn
Ba JIMKe Halled IUIaHeThl, 0 KOTOPOM TOWJeT pedb B CJCIYy-
01ei riase.

Kerartu, gpeiidhoM mosocoB Bo MHOroM OOBSCHSIOTCA W3-
MeHeHHsI KJIUMaTa 3eMJH B NpefbIAyIine SIOXH.

Hpome Toro, Heo6xoquMo nmpuHATH BO BHHMaHMe BO3jel-
CTBME HA 3eMII0 CO CTOPOHH ee cnyTHHKa — JIyHbl. BrI-
3panHble JIyHOW NPHIKMBEL B 3€MHOU KOpe INOCTOAHHO TOP-
MO3AT BpaleHNe Haliedl IJaHeThl M emfe 0ojee OCIO0KHAIOT
TPAeKTOPHUIO MepeMeleHnsi MONIOCOB.

HKcraru, takoe peiictBue JIyHBI NPUBORUT K TOMY, UYTO
3eMHBIe CYTKM CTAaHOBATCA [JJIHWHHee Ha THICAYHBIE JOJH ce-
kyaasl B cronerue. [IpaBma, m cama Jlyna ucmsiThIBaeT pe-
AKIMIO OT JelcTBHA NPUAUBHBIX cui. Tak 4yro mpaBuiabHee
roBOpUTh 00 OBOJIONUM B3aMMHOTO MOJOMKEHUsT JIyHB H
3emau.

ITo mexoropsiM rumorermdeckuM pacueram, Jlyna uepes
MUWJIJIMOHBI U MUJIJIMOHDBI JIET BCC-TAKH CYLIECTBEHHO 3aMeJJIUT
Bpamenie 3cMJaHM, a caMa nepeujger Ha Oojec BBHITAHYTYIO
opouty. CoaHume CBOUM NPUTSHKEHMEM €I HECKOJbKO 3a-
Me[JINT BpauleHue 3eMuu. 1eopeTuvuecKH MOKeT HACTYNHUTh
TaKoe BpeMs, KOIa 3e€MHBIC CYTKM YyBeJHMYaTCA B OO pas
u cranyt paBHbl 1320 yacam — MoYTU ABYM MecsnaM.

Opuako Bepuemcs na 3emiro. He na Hpincimnioo, usse-
CTHYIO HaM, a Ha Ty IUIAHETY, I'Jie B JAJIeKNe-1aJeKie BpeMena
ctanu (GopMUPOBATLCA OKeanbl H MaTCPHUKHU.



T'aasa 2. ITAHETA, HA KOTOPOH MBI }KXHBEM

«HBOTBOPHELIH ONTHMY M»

4,5—4,6 Muanuappa JieT Hasax M3 rasoBO-ILIICBOM TYy-
MaHHOCTH B 3oHe nputshxeHust CoiaHuya oxkonuartenbuo cgop-
MHDOBaJIACh IJIaHEThl, B ToM uHciae 3Jemus. IlorpeGosasocs
HECKOJBKO COT MMJIIMOHOB JICT HA TO, 4To0bl 00pasoBajach
3cMHad Kopa (OKojo 4,2 MMIAMapAa JieT Has3aj) v 4TOGHI
autocdepa, armocepa u ruppocdepa HPULLIK B TAKoe CO-
CTOSTHUE, KOr[a CMOIJIM BO3HHKATL COGNUHEHNSH O4YeHb CJOMK-
HBIX MOJIEKYJ, CIOCOOHBIE BOCIHPOM3BOLUTL caMUX cebd, TO
ecTb nosABMJach emie 6Gosiee cioykHasz opMa CyliecTBOBaHHUA
martepumn — kusnb. (Ilociaennue mnajeontonornueckue HaH-
Hble CBUAETEJbCTBYIOT, YTO JKHMBBHIE OJ{HOKJIETOYHbLIE OPraHU3-
MBI HOfBUJIMCH NpubansutenbHo 3,8 Muiauapga jetr Hasag.)

[aa aroro 6bl10 HeoOXxonuMo OGiarompusATHOE cOoueTaHUe
MHOKECTBA pPAa3HbIX YCJIOBHH, MHOT/IA [ajKe HE3aBUCUMBIX
ApYyT OT jpyra.

3emasa He caumkoM Oamska K CojHmy M He CHAMIIKOM
panexa or Hero. Ee moBepxHocTb, B oTiinune oT Benepsl, He
HarpesaeTcsA [0 coTeH rpagycos Boiine nyns (mo lleancuio).
Ho, B orauume or Ilanyrona, m He oxjakmaercsi 1O COTEH
rpagycos umxe Hyasa. Ha 3emae — ycroituusag rugpocdepa.
Byakanudeckass akTUBHOCTH 3€MJIM JOCTATOYHO BEJIMKA, YTO-
6nl Koe-rjie MOBLILIATh TEMIEPATYPY NHPHAOHHBIX CJIOEB OKe-
ana. Ho wmepmocTatouno Bejmia, 4ToObl [JOBECTH OKeaH [0
Kunenus. MaruutHoe nose u armocdepa 3eMian co BpeMeHeM
CTajJM [OCTATOYHO MOIIHBI, YTOObI CHYIKHTH IKPAHOM OT CO-
JIHEYHON M HHOH KOCMMYeCKOH pagumanuu, crmocobHoil y6urhb
Bce uBoe. Ho Bmecre ¢ Tem, B oramune or IOmnmrepa u
APYTUX IJIAHET-TUTaHTOB, HEJOCTATOYHO MOILHbIE, UYTOOHI He
MPONYCTUTh YaCTh COJIHCYHBIX Jydyel — KaK pa3 Takylo, Ka-
Kas GJaronpusATHA [iJif BO3HUKHOBEHHS KU3HH.

B wurore ob6pasosanuch ycJOBUsI, CHOCOGCTBYIOI[HC BO3-
HUKHOBEHUIO Bce 06oJjiee CJOMKHBIX COeMHEHHH MOJCKYN, a
IJiaBHOE — YCTOMYUBOCTHU ITHX COEAHUHEHMI.

VMelor 3HaueHme He TOJBKO XUMUYECKHU coctaB u ¢u-
3UYecKoe cOCTOsHMe 3eMHbIX Jutocdepnl, atmocdeps, Tuj-
pocdepsl, HO U, BO3MOKHO, pacnojoxicHue Connua B [amak-
Tuke (B cBsidu ¢ npoxosspennem Cosinewynoil cucTeMbl uepes
pasyiMuNbic Fa30BO-1IbleBble 00JIaKa) M CBABAHHBIA C 3TUM
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pexum KOCMHYECKOM paguanuy, a TakKe BO3MOMKHbIe H3Me-
HEeHUs CBETUMOCTH CaMOro Comma. 0 CyuieCTBOBaHNHU JPYyrux
yCJIOBMﬁ «KHUBOTBOPHOTO ONITUMYMa» — COBOKYNHOCTH obcTo-
ATEeJIbLCTB, 6nar0npnﬂ'rcmyxomux BO3HUKHOBEHHIO KU3HM, MBI
IIOKa elije, BO3MO}¥KHO, 1 He I0OJ03peBaeM.

KPYTAIHACA BOJIYOK

Bruio 651 011M6KO# roBOpUTH 0 6IArONPHATHOM COYETAHUHU
YCJOBUH BOZHMKHOBEHMS }KM3HM HA 3eMile KaK O 4YeM-TO pas
HaBcerna naHHoM. CpaBHHTeJNBbHAs YCTOWYMBOCTb ONTHMAJIb-
HbIX ycaoBuit — na. CpaBHUTENBHO HeGOJbIINE OTKJIOHEHHS
OT HHMX, HUKOTJA He JOXOfsuliMe [0 rubejbHHIX MJA BCEro
skuBoro,— pa. Ho maiitu XoTh 4TO-TO «pa3 HaBcerja AAHHOE»
Ha Hamell 3emae?

Benomunre, 3emns Bmecte ¢ lajakTukod ydacTByeT B
pacunpennn Meraranaktuku. Bmecre ¢ ConnueM Bpamaercs
BOKpYr sjgpa 'amakTuxku M, mOK06HO APYrUM 3BE3AHBIM MU-
paM, cMmemaercss B mpefenax camoi lanaktuku. 3emas Bpa-
waercss Bokpyr Coanpa ¥ Bokpyr cobcrBennoit ocu. Ilpm
9TOM, HOJ el CTBMEM HPHUTSIKEHNA APYTUX MJIAHET, IIOCKOCTh
BpameHua u ¢opma 3eMHOH OpOHUTHI YyCTONYUBO Kojebaiorcsa
HA NpoTsKeHMN MuiIanoHoB jer. Ock BpamieHusA, mox jeii-
CTBUEM IPHUTSKeHUs JIyHEI, cOBepIIaeT MejljieHHOe BpaleHue
B npoctpanctse. [log geiicTBueM HPUTAIKEHUA APYLUX NJAHET
YroJ HaKJOHA OCH K ILIOCKOCTM OpOMTHI HEpPMOXHYECKH KO-
nebiercA M MOCTeNeHHO MeHsercs. B mrore omuo pBmxenue
HakJaabsiBaeTcs Ha jgpyroe. Ilonyyaercss HeuTo Bpome BOJIUKA,
3aMYLIEHHOr0 N0 Kpyry B KaGuMHe, KoTOopas caMa KPYTUTCA
BHYTPU PaKeThl, ONUCHIBAIOLIEH «MEpTBBIE IETJIH» B IMOJETE
BOKPYI KOCMMYECKOTOo Kopalbiis, yHocsierocs Kyma-to (mo-
et ObITh, TOKe 1m0 Kpyry?..). Bosuok kioHuTCS TO HA OgUH
60K, TO HA ApPYroyW, pacKayuBaeTcs, HONNPHIrMBAET, MOAPA-
ruBaetr. OH Bech — JBUKeHME.

Bwmecre ¢ Connnem 3emust iBMKeTCss B KOCMHYECKOM MpO-
crpanctee. Ona ucubiThiBaeT Ha ceGe BAMSAHUE PA3HBIX CO-
YeTaHUIl NMePeKPEeCTHBIX KOCMUYCCKUX HM3JIYy4YeHMH M Pa3HBIX
COYEeTAHMU Tra30BbIX M MBLICBBIX KOCMHYECKHX OOJAaKOB, a
TAKKe MOMAA «NaJalIUX 3BC3{» — METeOPUTOB, HAKOHeIl,
BIMSHYMC CBOEr0 CBETHJIA, O CJIO)KHOM XapaKTepe H3JydeHUs
KOTOPOI'0 MBI YK€ TOBOPHJIM.

Mosker au Bce DTO He CKA3bIBATLCA HA 3eMHOM KJHMAaTe,
Ha 3eMHOH KM3HHU?
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TPH MHJIVTHAPJJA JIET 34 TPH 9ACA

Msi ysxe roopuad, uyro JIyHa MemjieHHO ypgajusieTcs OT
3eman. Muaauapasl jgetr Hasajg oHa Oblia Kk 3eMie ropasmo
6mmxe. Ee mputsxenne JOMKHO ObLIO BHI3BIBATH COBEPIIEHHO
KaractpoduuecKkne, N0 HAIMM NOHATUAM, IIPUJIUBHEIE BOJHBL,
Jlaske Ha cymie OHO JOJKHO GBIIO CKA3BIBATHCS OYEHb CHIBHO,

Hanomuum eute pas, uro Bpamenne 3eMJd HOCTENEHHO
samemusiercs. [lonmunnuapaa ner nasag cyTku ObLIM KOpode
no MeHbmeil Mepe yaca Ha Tpu. M ¢ Tex mop mocrenmenHo
YAJMHSINACH.

Briie ymomunanoch, 9T0 M3MeHEHUSI HAKJIOHA OCH 3eMIH
clyKaT OJHOH W3 NMPUYMH MHOTOBEKOBBIX W3MEHEHUH KIH-
mara. HosnebGauus ocu BHI3HIBAIOT IepHOJUYECKHE CMeU[eHUs
nosifocoB Ha 10— 15 mMerpoB TO B 0JHY, TO B APYryi0 CTOPOHY
Kaxxaeie 18,6 roma. A moka 3eMHas och HA NpoTsKeHnu 26
THICSIY JIET ONKMCHIBAET B IIPOCTPAHCTBE OYEPETHOU Kpyr —
CeBepHBIN MMOJIOC, KAK MBI YK€ TOBODHJIHM, «IOJ3ET» B CTO-
pony Jla6pamopa. MensoTCA M MAarHMTHHIE TOJIOCA 3eMJIU:
0untit npespamaercsa B Cesepuniii, a Cesepusiii — B -
o, Tonbko 3a mocimeguue 76 MHJJIMOHOB JieT 3TO IpPOMC-
xoauio 6oxee 170 pas.

Emie 6onee HecmokoilHa caMa NMOBEPXHOCTh 3€MHOTO IIAapa.

Ecau 661 MokHO 6bl10 cHMMAaTh 3eMJI0 KMHOKaMepoi Ha
NPOTSHKEHUHM TpeX IOCJAeQHUX MMIJINAPAOB JIeT, a 3aTeM
«INPOKPYTHUTL» JIEHTY 3a TPH dYaca, Mbl yBHJAeJaH Obl, 4YTO
yTBEpIKAEHHME «3eMHAsg KOpa YCTOAIaCh» TAK K€ OTHOCHTEJb-
HO, KaK ¥ Bce B Mupe. HoHeYHO, K TOMY BpeMeHH MOYTH [BA
MUJIIMAPAA JIeT GKU3HH» 3eMJu ObIM yKe 03aaH, HO TeM He
MeHee B HallIell yCKOpeHHOM «KMHOMaHopaMme» ObLIO GbI BUAHO,
KaK MOXHMMAIOTCA M ONYCKAIOTCA KPYIHbIE YYaCTKN 3eMHOM
CYLIH, KAK ABIIKYTCS MATEPUKH II0 MOBEPXHOCTH IJIAHETHI.
Bce ato mpopmomxaeTcsas u moHbIHE.

H BCE-TAKH OHH ABHIKYTCA

Hayunrle McciemoBaHusi MOKa3bIBalOT, 4TO 3eMHas Kopa
NPOJOJIIKAET «KOPOOMTHCA» M B Hamie BpeMmsa. B ogHom mecre
OHa Kak Obl mporubaercs, OomycKaercs, B APYroM — NOJHH-
MaeTcsd. Bugumo, Ha Hee NpogosKalT BO3XEHCTBOBATH TJIY-
OMHHBIE TEUEHHUA BEIEeCTBA B IOLCTUIAIOULICH ee MAHTUU 3eM-
an. Becema BeposATHO, uyro jpgaer o ceGe 3HATH U BIUAHHE
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BpalleHus TUlaHeTHl. VI3BeCTHO, YTO B JIEAHMKOBBIE IEPUOALI
JaBJIeHNe KOJOCCANbHBIX JIE[IAHBIX TOP HA MAaTEPUKH HACTOJNb-
KO BEJMKO, YTO OrpPOMHBIE ILIOLIAAU 3eMHOW KOPHI IOX Jef-
HUKaMu nporubaworcs, rayGke BIABIMBAIOTCA B MAaHTHUIO.
A Korja JefHWUKH TAOT, 3eMJs CTPEMHUTCHA BHOBb NPHHATH
cBoe npekHee mosioskeHue. MIMenHo TakuM obpa3oM MOgHU-
MaeTcA 3a mnociegHue ToicadeneTusas CKAHIUHABCKHHA IO-
JIyOCTPOB.

N3BecTHO TaKiKe, YTO MeCTaMHU B 3€MHOU KoOpe W IOJ HeW
CKANJUBAIOTCA PAfMOaKTUBHbIe djieMeHTH. OHUM HempepsIBHO
HM3Jy4aloT TEIJo, KoTopoe obpasyeTcd OT pacmaja M Ipeod-
pasoBanus ux atomos. Ilpeamosararor, yro Giarogaps sToMy
Oprileraioiqie ropHbIe MOPOABI Pas3orpeBalOTCs, MIABATCA M
HAYWHAIOT «Te4yb». Pe3ynbTar: BOKPYr BHOBb M BHOBb — Ha
ceil pas mo 3TOM NpPUINHE — HAYMHAET «KOPOGUTHCA» 3eMHas
Kopa.

Mecra nporu6aHusa 3eMJIH €CTECTBEHHO 3aMONHAIOTCA MOP-
CKHMHU BoaMu. Pexkyu BBHIHOCAT Ty/[a C CYLIM NECOK M TJIHMHY.
Tam ke oca)kpgaioTcs pasiauyHble CONH. 3a MHJUIMOHBLI JIeT
IOCTENEHHO HAKANJINBAIOTCA KUJIOMETPOBHIE TOJNIIM OCAHOY-
HBIX NOPOJA. 3aTeM 3TH IJACTHl CHAaBJAUBAIOTCH, CMMUHAIOTCH B
craaaku. Onyckanue cMeHsieTcs nognemoM. Bosumkalor rop-
Hble xpe6THl M miockoropsa. Bopna, seq m Berep criaakusaior
ckaagxu rop. IlpoxogAaT MUNAMOHBHI JeT, TaM W TYT 4Yepeay-
IOTCSI ONYCKAaHHUA M NOJHATUA MeHbIINX MaciutaboB — M Bce
HAauYMHAETCA CHavaja.

YcTaHOBIEHO, YTO OTAEJAbHBIE IUIMTHL 3eMHON KOPHI HA
cylie ¥ Ha [HE OKeaHa IOCTOAHHO [IBMIKYTCH, MOIMHHAIOT
IPYr ApYyra, HarpOMOMKAAIOTCS OfHA HA JPYTYyI0, KAK TOPOCH
B HauaJje jenoxona. Hexoroprie minTel noMomHee — X TOJ-
muna gocruraer 00—150 KUIIOMETPOB — OKAa3bIBAIOTCH OYEHbD
ycroitunBeiMu. VMeHHO OHHM, BHIUMO, 00pa3oBaji B CBOE
BpeMs apeBHeinne miaTdOpMbl, KOTOPEIE COCTABUIU OCHOBY
coBpeMeHHbIX MarepukoB: Espasumarckyio, Mnanitickyio, Ad-
pukanckywo, CeBepo-AMepukanckyo, JOxHO-AMepHKaHCKYIO,
AHTapKTHYECKYIO.

Yuensie cumTaror, yro npumepro 450—350 MuaAMOHOB
JIeT Ha3ajJ BCe ITH MaTepPHKOBBIE MACCHBHI COJMBHINCH U CO-
cTaBUIM equHbIA MaTepuk — [laHreio, oMeiBaeMbIil cO BCex
CTOPOH CIJOIIHBIM MUPOBLIM okeanoM — Ilauranaccoi. Cue-
OBl CABUTA [peBHEHIUUX NIATHOPM COXPAHHINCH IO CHX IOP
B BUJe ANNaNaycKUX, Y PaJIbCKUX M JPYTMX TOPHBIX Ieneu,
B3JBIOHBIINXCA OO0 KPOMKAM CTOJKHYBIUMXCS MAaCCHBOB.
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Ipumepno 200 munanounos ner [lantanacca mpocrupanacs
BoKpyr enunoii Ilanreu. 3atem [lanres packomonacep Ha fBa
marepuka: Cesepuniit — JlaBpasusa u MOskusiiit — Iougsana.
ITepsoiii Briao4ana B cebss MaccuBbl coBpeMeHHbIX CeBepHoi
Amepuxu u noutn Bceit EBpasumn, sropoit — mMaccusst I0kHoi
Amepuxn, Adpuxru, nomyocrposa Mupocran, ABcTpanuu u
AHTapkTngb. PaspblB Mexgy HHMH NOCTENEHHO YBEJIHYH-
Baiscsi. Ero sanonuuan Bogbt Ternca — HOBOPOMIEHHOTO OKe-
ana Ha OOGIIMPHOM NpPOCTPAHCTBE MeAy HbiHemHuMu [n-
opanrapom u Unponesueit, Uuaniickuii MaccuB MaMeHMJ Ha-
npaBjeHHe [BMKeHHUdA, oTKoxoucsa or ['ompBaHBl M cTad cMe-
marsca K JlaBpasun.

135—80 MunauonoB JjieT Ha3aJ] NPOU30INE] eIe OJUH
paspeiB. CeBepo-AMepuKaHCKHA MaccuB oTkososcsi or EBpo-
IefiCKOr0 M CTaJ JBUraThCA HA 3amaj. JTO ABMKEHHe Mpo-
nomKaerca U noubiHe. JlaBpasus pacmasach TakuM o0Gpa3oM
Ha 3amangHyio n Bocrounyo. BosHuk ArnanTudecKuil oKeaH.
ITpumeprno 80—65 MUIINOHOB JeT HA3aJ PpacKoJoJacCh U
Tonpsana. Ilomons ma 3zamag or Adpuranckoro IOmuo-Ame-
PUKAHCKHHA MaccuB, Ha I0r — AHTapKTHYeCKHH BMecTe ¢ AB-
crpaaniickum. MEauiicKkuil mpogo/rKan ABHraThCA K ceBepy.

65—40 MunamoHOB JeT Ha3aj MAaTepUKH U KpyIHeiline
ocrpoBa mpuoGpesu Gojee MIM MeHee COBPDEMEHHBIE O4epTa-
HUA. ABCTpaNMHCKII MACCUB OTKOJIOJCA OT AHTAPKTHYECKOTO
u pmomoas K cesepy. Mupuiickuit «mpuyanmia» c wora K Bo-
crounoii Jlaspasum (EBpasuu) un B3gpiounn I'umanaiickue
FOPHI.

ABHKEHHE NPOJJOJIZKAETCA

J[IBmKenue «mJIACTUH» 3eMHOU KOpbl mpogoskaetrca. Ognu
PAHOHBI CYIIM M OKEaHCKOIO IHA IMOTHMUMAITCA CO CKOPOCTHIO
5—10 muanumerpos B rox (umeinli MeTp 3a croietue!),
Ipyrue ¢ TOH jKe cKopocThio omyckaiorca. Cesepo-Amepn-
KAHCKHI MaccuB yjajsercsi oT EBpomeficKoro co CKOpOCThIO
okono 3 cautumerpos B rox. CoOTBETCTBEHHO YyBeJIHM4YMBAETCHA
ATHaHTUYECKMI OKeaH. ITO MOMHO 3aMeTHUTh II0 MHOTOMET-
poBoil paccenune B Mcmaumuu, Kak pas Ha TOM MecTe, rie
BCEro THICAYY JIET HA3aJ pPOBHAsA IUJIOMIAJKA CIHYIKNIA «OT-
KPBITHIM 33JI0M 3aCelaHMil» MCJIAHACKOTO MapjaMeHTa — aJlb-
THHTAa. JTO MOYKHO 3aMeTHTh M IO pacliupsoeidcsa pacce-
JuHEe BJOJb IOJBOJHOIO OKEAHCKOTro XpeOTa, KOTOPHIM, BM-
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JHMO, CHYMHT TPaHHIEH MEXAY «IJACTHHAMH», HECYIIMMH
Ha cefe ymansiomuecs APYT OT JPYra MaccCHBHI'.

Hauunarwot pacnosnzarscad manTel AQpUKN U 10ro-3anagHou
yactu Asun. Adpura 10BopauyMBaeTCA BOKPYT CYIUKOH «OCH»
110 YacOBO# CTpeJiKe, «BTOPrasgchb» CBOMM CEBEPHHIM KpaeM B
Cpenusemuoe mope. Takoe ke pBmkeHue omnuceiBaer Hamm-
dopHUiicKII MOJIyOCTPOB, KOTOPHIN MOJCTHIIAIONIAA €ro MIUTa
orpeiBaer oT CeBepHOil AMepHKHM ¥ IIOBOpAagMBAeT Ha
ceBepo-3amaj.

C BocTOKa Ha HpUAOHHBIE IJIHTH TuXOro oxeama Hanu-
pator ckiaagkn Hopauasep Cesepo- m IOmu0-AMepuKaHCKOTO
MaccHBOB. A Ha ApYroM KoHUe, M0 3amagHoil Kpomke Tuxoro
OKeaHa, NPUJOHHBIE IUIATHI B rpOXOTe 3eMJEeTPSACEHHHA Co-
CKaJIb3bIBAIOT B I[IyGOKOBOAHYIO MIejdb, KOTOpas THAHETCH
Bronb Aneyrckux, Kypmasckux, flmonckux, Oumunnunckux
OCTpPOBOB H fajiee yrjoM Baosb Menaunesuu m Hosoit 3enan-
puu. Ilpm 3roM HeKOoTOphle YacTH [AHA NEPEMeINaloTCsa Co
cropoctbio 1o 10—20 canTHMeTpOB B rof.

Pacyersl yueHBIX IOKAa3hIBAaIOT, 9T0 OKEAHCKOE JHO B I0TO0-
BocToyHOlH d9actu Tuxoro okeama, oxojio ocrposa Ilacxwm,
«pa3jgBHUraercAa» co ckopocthio 10 18 cantumerpos B rog. Ilo
reoJIOTMYeCKUM MacinTabaM 3TO — OTPOMHAsA CKOpPOCTb: Ta-
KHM IyTE€M BCEro 3a OJWH MUJUIMOH JieT MOeT chopMupo-
BaTbCA IOJIOCA «MOJIOZOTO» OKEAHCKOrO [HA INUPUHOHK [0
180 kKM, mpuueM Ha KayKIOM MNOrOHHOM KHUJIOMETpe 3a 3TO
BpeMsa uanuBaercs cBbimie 360 Ky0. KM 6asajbTOBLIX JiaB —
1eJbli ocTpos!

3a 10 muaawmonos jer 310 cocrasutr 1800 kM, 3a 100
munaunoHoB — 18 000 kM. IlpakTudyeckm 3a COTHO-APYryio
MUJJMOHOB JieT JHO MHpPOBOro OKeaHa HOJHOCTHIO «OGHOB-
asiercsi». Bece gpeBHHMe MAMTH JABHO «IOTOHYJHM» B ropauei
mautuu. Ilo ouenkaM ydeHbix, cOBpeMeHHAas OKeaHCKas JIH-
Tocepa MOBCEMECTHO MOJIOKE KAKUX-HUOYAb MOJYyTOpPA COTEH
MUJIJIAOHOB JIET.

Pacuersl 1okasniBaloT TakKe, 4T0 ABCTpajus ypajsercs
oT AHTapKTHIHl CO CKODPOCTHIO HPHMEPHO OKOJO 7 CaHTH-

! Dror xpeGer, obuICH NPOTHKEHHOCTHIO B MECATKM THICAU KUJIOMETPOB,
UgeT C cesepa Ha lor, pasfeisas nomnonaM ATaaHTuuyeckuit okean. Ero ce-
pepHasa uyacth oruGaer Eppony ¢ ceBepo-zanapma, a 10:KHAs# OJHUM OTPOroM
orndaer Bclo Adpuky no KpacHoro Mopsa BKJIIOUHUTENBHO, APYIMM — HMACT C
3amaja Ha BOCTOK Mexay AHTapkTuaoit m Asctpanueit, nepecexaer Tuxnit
OKeaH C I0ro-3anaja Ha ceBepO-BOCTOK B HampaBicunu Kk Ranudopuuiickomy
3aJMBY.
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MerpoB B rop, IOknas Amepura or Appuxu — okono 4 cau-
tuMmerpoB, Cesepuass Amepuxa or Esponst — okosno 3 cau-
TuMeTpoB, Hpacuoe Mope paciumpsieTcs: e:KerogHo Ha NOJTOpa
caHTUMeTpa, ApaBuiickas manTa «Hanupaer» Ha Eppasuio co
CKOPOCTBIO OKOJIO 2 CAHTHMETPOB B TIOJ, BBI3bIBAA 3eMJie-
tpacedna B Typuuu, na Kaskase, B Upane, a Nnguiickan
TJIMTa — Jlaske CO CKOPOCTHIO O CAHTHMETPOB B rOJ, TAK YTO
semyerpacenua B I'mmanasax, I'magykywe, na [lamumpe cra-
HOBATCA ellle 3HAYMTeJbHee M JOKATHIBAIOTCA, KAK M3BECTHO,
mo camoro Baikana.

Ecau ponmyctuts, uTO uenoBed4ecTBO W B OTHAJNEHHOM Oy-
AylieM He CMOKeT MJIM He 3aX0YeT BMeINaTbCHA B CTHUXHMIHOE
pa3BUTHE TeOJOrNYeCKMX M3MEHEHHH IIOBEePXHOCTH ILJIAHETHI,
T0 yepe3 50 MHUJIIMOHOB JIeT, 10 MHEHHIO HEKOTOPHIX yYEHBIX,
¢usnyeckagd Kapra 3eMHOro mapa OygeT CY[ECTBEHHO OT-
JIMYaThCA OT COBPEMEHHOHM.

Tpu pgecsaTka MUJUIMOHOB JieT HA3a[g OKeaH Teruc ere
3aHMMal obmupHbe MIomaau HelHemHed Eppomnsl, Cpegneit
Asnu u ApaBun. A 3ateM OT Hero OCTAJHUChH JMIIb BIOAJUHBI
Cpenusemuoro, YUepunoro u Kacnniickoro mopeit. lllects Mmua-
JIMOHOB JleT Ha3a[ mepecrtaio cymecrtBoBarh u CpenusemHoe
mope. Ha ero mecre ocramach cyxas BmaguHa HIDKe YPOBHS
Muposoro oxeana. ITossxe Bogsl ATIaHTMUYECKOTO OKeaHa IPoO-
psanu ['mGpantapckmii ropueiii xpeber, 3aTONWJIM BIALMHY
¥ IOKaTMJIMCH TMraHnTcKkuM BasoM o Bepxuero Erunra. Bos-
MO3KHO, 3TO IIPOMCXOLHUJIO He OfMH pas.

Jla uro Tam mMuaauous! jger. Menbiue 20 ThicAY JeT HA3ax
He Obuio Hu mposnuBa Jla-Maunwm, um Cesepnoro m Baarumii-
ckoro Mopeii. Bea cesepo-3anagnas yacte EBponsl, nokpeitas
JIeAHUKaM#, BO3BHIIIAJACh HaJ ypOBHEM MoOps ropasno 6oxee
3HAUYMTEJbHO, 4YeM ceidac. Beamkobpuranusa u HWpranaus
ObIIM TAKHM jKe MOJYOCTpOoBOM, Kak HblHe CKaHOMHABHA, a
Oyayuwuit noayoctpos Otnaumus co Bcemu ocrposamu [lanun
HaXo[MJICS TAaK jKe [JaJleKo OT MOpsA, KaK ceiyac, CKasKeM,
Benrpus. He 6ot1o m Bepunrosa nponusa. Uykorky m Ansc-
Ky COeJMHsJI Iepelieek, 10 KOTOPOMY, Bcje[ 33 CTafaMu
JKMBOTHBIX, B AMEpPUKY ABHHYJIMCH JIOJCKHe IIJileMeHa U Npo-
LUK ee BCIO ¢ ceBepa mo lora. Muorue ocrpoBa Bocrounoit
u lOro-BocTtounoit Asuu toxe, BAZUMO, GBUIN MOJYOCTPOBAMHU
MaTepuKa uau Gojiee KPyUHBIX OCTPOBOB.

Beaukum ozepam Cesepuoit AMepuxu scero 18 Toicsu jer.
Bepunros nposus ne crapute 15—12 teicsiy aer. Baarniickoe
o3epo obpasosayioch 15 TeicAY net Haszaj, a BaaTuiickoe Mope
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B €ro COBPEMCHHOM BHJE — Bcero 7,5—7 TeicAY JeT Hasafd.
ITpumepuo Torga ske obpasoBainca u npoaus Jla-Manmr.

C ppyroit cTOpoHbI, HEKOTOpHIe BOCTOUHBIe pailoHbl Ad-
puKM 6vIIM JTHOM Mopsi Bcero 6 ThicAY JieT Ha3ajJ, KOrja B
[Ipesnem Erunre ys;e npasuiau ¢apaonsl. Ckazauus o «mo-
TOMax» ycCHeJH, liepefaBasch U3 YCT B yCTa, JOHTH [0 MEePBHIX
NMCHMEHHBIX MaMATHUKOB JPEBHOCTH.

JBMKYyIME CHJBI TeOJOTMYEeCKHX HM3MEeHEHUH MOBEPXHO-
CTH IUIAHETHl CJYMKAT NPEIMETOM HAYYHBIX MCCJIeJOBAHHM.
Hax Ml BUeH, OCHOBHYIO POJib B «IIyCKE» 3TOrO MeXaHHU3Ma
HrpalOT INepeMelleHHs PpaclJiaBIeHHBIX NOpPOA B ruybumHax
3emian, B YCAOBHAX KOJOCCAJLHOH CHJBI C)KAaTHA NPH TeM-
nepatrype B ThicA4HM rpagycos. BoaMo)xHO, 94TO ompejgeieHHOe
3HayeHUe MMeeT TasgHHe M HAPACTAHHME «JIENOBHIX IHAOK» HA
MmoJIIoCcax.

Haxk 68 TO HYU 6110, HAlly MJIAHETY MeHbIIEe BCEr0 MOYKHO
ynogo6uTh MepTBOMY KOcMHYecKoMy Texy. Bor yme HecKoab-
KO MHJIJIMApHOB JIeT OHA JKMBET JOBOJBHO MHTEHCHUBHOMN KU3-
Hbl0. 1 Bce ke Mo cpaBHEHHIO C WMHHIMH NJaHETAaMH 3eMHasd
MOBEPXHOCTh — THXAaA 3aBOAb, PAUCKUH YTOJIOK, TAe MoJje-
KyJAbl pasHbIX BEIIECTB MOTYT 0eCHPEeNnATCTBEHHO COYETAThLCA
IpPYyT ¢ APYroM BO Bce GoJjiee CJIOKHHX COEJUHEHMAX, IOKA,
HAaKOHEI|, He IPUXOAUT B [elicTBHE ele OXUH MeXaHU3M:
6nonoruyecknii. (Msr o6paTuMca K HeMy B clieylolieil 4YacTu
KHUTH.)

A noxa 3agamuMcsg OTBETOM Ha BOIPOC: OTKYHAA M3BECTHO,
410 AMK 3eMaM MeHsercd, U MeHAeTCA UMEHHO TaK, Kak 00
9TOM TOJIBKO YTO FOBOPMJIOCH?

Taaga 3. IHK 3EMJIH MEHAETCHA —
OTKYJIA 3TO H3BECTHO?

OT JOTAJlIOK K TEOPHH

PGOJIOI‘H, u3ydas nopoabl 3eMJIM OT CaMbIX XPEBHUX, Ha-
CYUTHIBAKOIIMX MHUJJINOHBI U MHUJIJMUOHBI JieT, JO Ca3MbIX MO-
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JOABIX, KOTODBIM «BCEr0» COTHH THICAY JIeT, CIOBHO Iepe-
JHUCTHIBAIOT KHUTY MCTOPHYU Halled MJAHETH.

Koneuno, 3To cpaBHeHHe YCJAOBHO, IOTOMY 4YTO HHOTJA
cTapble M MOJIOJIbIe CJIOM CMEIEeHBI, 3 MOPOH U HepeBepHYTHI,
K TOMY 3Ke cledsl MHOTMX APeBHHX HPOLECCOB, BUIHUMO, He
coxpaHuiauck. MoKHO CKa3aTh, 9T0 MHOIMX CTPAHMI| UCTOPUH
3eMian He XBaTaeT, APYruWe jKe BAPYr MONAAalOTCA «He HAa
CBOEM MecTe», TAK YTO BOCCTAHOBUTb COORITHS IMPOLIJBIX 30X
OKa3blBaeTcsd HeMmpoCTo.

JlaBajiTe o6paTuMcs K HEXMTPOMY NpHeMy. YCJIOBHO IpH-
MEM CTO MHJUJINOHOB JIeT MCTOPUM IIAHETH 3a OAUH TIOf,
1 TOT[a BO3pacT ee okakercsa paseH 45 —46 rogam. O nepssix
ceMH — JeCATH rojaXx «IeTCTBa» reoJioTH 3HAIOT OYEeHb MaJlo,
Ja)xke caMble [peBHHUe TIOPOJAbl M3 M3BECTHHLIX HAM HAMHOTO
Mososke. Ilo 3Toit «mIKaje oTcdeTa» mojydaercd, 4YTO [0
40 —42-neTHero Bospacta KOHTUHEHTH Owlin BooGIIe Ge3 pac-
TeHU# M KUBOTHBIX. [IbIIIHAS PACTHTEJIBHOCTH, IEPBBIE KH-
BOTHbIE TOSIBHJIMCh HA MPOTS}KEHHMH JHUIIb CaAMbIX HOCJAeIHUX
JeT JKU3HH.

B ucropuueckoM acmekrte 3TO 3MOXajbHOE COObITHE IIPO-
M30LI0 COBCEM HeNaBHO: eMy mnpejuiectsoBaso Goisee 95
mpoueHTOB Bodpacra 3emiau. I BMecTe ¢ TeM 3TO GbLIO OYeHB-
OYeHb [AABHO: Belh B HAlleM YCJIOBHOM JeTocuucieHun «Ye-
aosexk PasymHBIi» cylecTByeT Bcero JHIIb 4Yachl, a €ro
AeTHIle — HayKa HACYMTHIBAET HECKOJbKo MuuyT. OpHako
M 3TMX MHUHYT XBaTHJO HA TO, YTOGLI OH yBU/EJ CBOIO NJIAHETY
He TOJIBKO B IIPOCTPAHCTBE, HO U BO BpPeMEeHH, MOHJ, YTO JHUK
ee MeHseTCHA JOBOJILHO GHICTpO.

O TOM, 4TO COBpeMeHHBle MATEPUKU COCTABJIANM HEKOrga
OJIMH CBEPXKOHTHHEHT, JOTaibIBAJIMCh €llle B MPOLUIbIX BEKaX.
Tak, eme B 1756 rogy oguH KOMMEHTATOpP [pPEeBHUX TEKCTOB
nucai, 4ro ApobisenHde 3eMiHM NpPOU30ILIO0 Tocie Besuxoro
noTona. Hexorpga jke, yTBepskgan oH, CyU[eCTBOBAaJ OJMH
MaTepHuK, 4YTO MOATBEPIKTAETCA «IOJ00MeM ovYepTaHMUl MpO-
THBOTOJIO}KHBIX GeperoB MHOruX KOHTHHEHTOB, OT[aJjeHHBIX
APYT OT Apyra MOPCKMMH MPOCTOPAMH; COBHAJeHUE HUX YACTO
CTOJIb YANBHTEJIbHO, YTO, 6Yb OHU PACHONOMKEHBI PAJOM, OHU
OBl NEJMKOM BIMCAJUCHh APYT B APyra, Kak 3TO MOMXHO BHIETh
Ha npuMepe I0KHbIX 4YacTed APpuKH M AMepuKn».

Ckasannoe Obljio He Oosee uyeM poraakoi. Ha nayunyio
IIoYBy yuyeHue o0 jpeidpe KOHTHUHEHTOB BIlepBble IOCTABUII
HeMellKuii uccaenosarensb A. Berenep. Ero paGorsr oTHOCATCH
K repBoi Tpetu nawero Beka. [lpomno eme tpunuath jer,
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npeskje 4eM 5Ta TUIOTe3a MOJYYMJa LIMPOKOe NPH3HAHMeE
cpenM CHelUaJuCTOB.

B nauane 60-x romoB Hamiero BeKa reoJjioru, mpejcTaBH-
Tequ cyxonyTHoW mpodeccuu, el B okeadH. C Toil mopst
OHM CTAJIM M3y4YaTh He TOJIBKO MaTePUKHM, HO M HeU3BECTHHIE
jocejie JiBe TPeTH IOBEPXHOCTH 3eMJIH, CKDBITHIE IIOf BOJOM.
Ha cmeny mectHoMy, pernoHaJAbHOMY NOAXOAY IpHIIeN JApY-
roifi — o6mui, raobajabHbId, IMO3BOJUBIINA MOJOUTH K sBJIe-
HHMAM B MX AMaJIeKTHYecKoll B3aumocsasu. OO0bLEKTOM uccie-
JOBaHMS cTaja BCA IUIAHETa, a He OT/JeJbHble pPAaHOHBI —
CKa’<CM, TOPHbBIE 1[€MH, BO3BBIILIEHHOCTH WJIY IJATO,— KaK 3TO
6uisio paHbLIe.

Yro ke oOHapysiuam ydyenole 3a nociaegnue 15—20 ger?

I'VIOBAJIBHAA TEKTOHHKA

Hak MBI yKe ropopuim, emje paHblie, UPH H3YyYEeHHUH
CTPOEHMA MAaTEPHKOB BHIABUJIOCH YIMBUTEJLHOE CXOJICTBO OT-
JAJEeHHBIX [PYT OT [ApYyra pa3HbIX KOHTMHEHTOB, KOTOpHIE
COTHU MMJIJIMOHOB JieT Ha3ajl, HECOMHEHHO, HaXOJHJHCh pPA-
nom. Tak, caou pgpeBHux oraoxkenuit Aprentunsl u Doi-
kaeaacknx (MaabBHHCKUX) OCTPOBOB HaxopgAar cebe MOJHYIO
AQHAJIOTHMIO B OTJIO}KEHUsX TAKOro ke Bo3pacta B Adppuke — a
BeJb PACCTOSIHME MEMXKAY 3THMHU paiioHamMu Coablue O THICAY
kuaomerpos! Ecau ke mpicienno casunytr Adpuxy u Es-
pomy, ¢ OpmHOUi cTOpoHH, M 0be AMmepuku, ¢ HAPYyrou, TO
obopBaHHbIe y OeperoB OKeaHa [ApeBHHE CKJAJYaThie IosACA
(ocTaTKN Mpe;KHUX XPe6TOB) M MOJOCHL OHOBO3PACTHBIX MOP-
CKHX MJM Ha3eMHBIX OTJOMKEHHH OTIMYHO COCTHIKyIoTcA. I'e-
OJIOTMYECKHE CTPYKTYpPHI OJHMX MATEPHKOB MOJY4YaT IIPOAOJI-
JKeHUe Ha APYrux, NpH 3TOM MaTepPUKOBBIE CKJIOHBI COBHAIYT
¢ KOHTYPAaMU TeX Pa3jioOMOB, O KOTOPHIM OTPOMHBIH [peBHUM
marepuk Ilanres Gbu1 packonor Ha yacrw.

ITocneguue OTKPBITHA [OKA3BIBAIOT, YTO ATJNAHTHYECKHH
OKeaH 3HAYMTEJbHO MOJIOKe, YeM OKPYIKalollMe ero MaTepuKu
(on mMonoxe u Tuxoro okeana). Tak, o6pa3usl ropHbIX TOPOA,
noJlydyeHHble NpH Oypenun gHa ATJAHTHMKH ¢ aMEpPUKaHCKOro
kopabasa «lmomap Yesenmxep», uMeloT Bo3pact He Oobiue
135 Muanumonos Jjer, torga Kak B AdpuKe M Ha APYrux
MaTepuKax ecThb MOpOojbl, obpa3oBaBuiMecs 0ojee Tpex MHI-
Juapnos Jjer Hazan!

M5 yke orMeuanu, 4yto HA AHe ATJAHTHKH, NMPUMEPHO
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nmocepeguHe OKeaHa, ObIJI OTKPBIT OTPOMHBIM, TAK HA3BIBAEMBbLi
Cpenunnbiii xpebeT — OH Kak Gbl [eJIMT OKeaH HAa [iBe 4acCTH,
3aMajJHYI0 M BOCTOYHYI0. McciaegoBaHusIMM 3TOro BOJHOIO
6acceitna ot Geperos lOxHoit AMepukn no Cpegunnoro xpe6-
Ta yCTAHOBJEHO, uTo obpasnaM, B3ATHIM M3 XxpelOra, He Goyee
munnuona jer. Yem 6Gamke K Gepery, TeM sta mudpa co-
aupHee. Bo3pact ropHeIX mopojx KoneGieTcsi OT JeCATKOB [0
coTHU M Gosiee MHUJJIMOHOB JjeT. Tak 4YTo He MOKeT OBITh
U peys O TOM, YTO Bce JIOKe OKeaHa 00pa3oBajioch €IMHO-
BpeMeHHO. ITO GBI/l OYeHb JOJITMI M CJHOMKHBIH IeoJOornYecKui
npouecc,

ITocnennne oTKPBLITMA B reoJiorMu MO3BOJISIOT HAM Ipef-
CTaBHUTHh BEJMYECTBEHHYIO KADPTHHY PpOKACHUA ATiaHTHYe-
ckoro okeana. Yepe3s pasiom xpebta (ero HasplBaloT purTom)
HNOJHUMaJach MoJojas NaBa, a Gojee crapble MOPOABI Pas3b-
e3;kanuch BMecTe ¢ papeiidoBaBiminMu KoHTMHeHTamu. [lpu
aToM AMepura «mublia» Ha 3amaj, EBpasusa — HA BOCTOK,
AHTapKTHIAa — HA IOT, €CJIU YCJOBHO cYHMTaTh, uTo Adpuka
HaxofuJach Ha cBoeM MecTe ((PaKTHYECKH ?Ke Bce MaTepHKHU
nepeMeIajguch OTHOCHTEJBHO APYT Apyra).

JTOT fipeild MpOAONIKAETCA M B HAIIe BPeMA.

Bce ero sakoHomepHocTH onmchIBaeT Teopusa Iao6anbHON
TEKTOHMKHU, O KOTOPOW MBI YIOMMHAJM BHIIIeE.

PEKOHCTPYKLHA NPOLIJIOTO

O nBMIKeHNM MATePHKOB CBH/JETEJbCTBYIOT He TOJBKO CO-
BHajeHuss GeperoBbIX JUHUN U TCOJOrMYECKOE POACTBO OT-
JNaJIeHHBIX APYT OT Apyra noGepe)kuil, HO U J[aHHble MOJIOAOH
oTpaciu reopusuku — mnajeoMarLernsma. Maruurtaele mosio-
ca 3cMaH moYTH CTPOro (puKcMpoBaHbl (MAarHUTHAsE OCh 3eM-
JM XOTSA M KoJiebjeTcsi MO OTHOILIEHHIO K OCH ee BpalleHMA,
Bce ke OObIUHO coBmajgaer ¢ Hei). Ecam Obl KOHTHHEHTSHI
OBlJIM HENOJBMMKHBI OTHOCHUTEJLHO [PYr Apyra M Kak OJMH
MOHOJIUT MepeMellajnch Obl 10 OTHOLIEHWI0 K MArHNTHON ocH,
TO Ha Kak/AOM M3 HHMX 3ameuyatyelicad Obl OMMH M TOT IKe
«cjefl»: JieJO B TOM, YTO JjlaBa Ha MaTepuKax IOCJe 3aTBep-
JeHusi coxpaunseT B ce6e OCTATOYHYI0 HAMArHMYEHHOCTh U KakK
OBl «MOMHHUT», e ObIJIM MarHUTHBIC MOJIOCA 3€MJH B DHOXY,
KOTla OHA CAeJiajlach TBepPJOil.

A 410 MBI BUAMM B peajbHOU xku3nu? Ha kakpom KoH-
THHEHTE CBOW «PUCYHOK» OT IBUKEHHS MArHUTHBHIX MOJIIOCOB.
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Ecau cuurarth, YTO CMEUIAJUCH HE MOJIOCA, 3 KOHTUHEHTH, TO
N0 «CJeJaM» MAarHUTHBIX 110JIOCOB MOYKHO PEKOHCTPYHPOBATH
9TU NepeMelleHNs M BOCIPOM3BECTU KAapTHHY jJpeiida Mare-
puxos. H mpumepy, mameomMarHuTHblf MeTO[ JaeT JOMOJHH-
TeJbHBIE TEOPETHYECKUE CBUJCTENbCTBA B I0Jb3y TOrO NPEX-
MOJIO}KEH YA, YTO TaKue gpeBHue miuardopmsel, kak Uuguiickas
u CuGupckas, cOaM3UIUCh, CTOJNKHYMuch. VI peicTBUTENBHO,
Ha MecTe CTOJKHOBeHMs Mbl Bugum [umanawu.

Pexonctpyupysa kaumatsl HpouiefiinX 310X MO pacHpo-
CTPaHEHNIO TeIJIbIX MOpeill ¢ KopajjaMH, IO OCTaHKaM pac-
TEHU# ¥ JKUBOTHBIX, MCCJIEJOBATEJH HNPHUIIIUA K BHIBOAY, 4TO
IpeBHUE KJIMMaTHYeCKHEe 30HBI MATEPUKOB, Pa3[{CHeHHbIX Cei-
Yac OKeaHaMH, TaK)Ke COeJUHSIOTCHA eCTeCTBEHHBIM 06pasoM.
JlegHuKOBBIE OTJIO}KEHHMS C XapPAKTEPHLIMU MIpAMaMU M Ka-
panvHaMU, KOTOPbie OCTABJAIT JEIHUKH HA «HOJHPYEMBIX»
UMM TOBEPXHOCTAX TOPHBIX HOPOJ, KOIJA JIEAHHK BOJOYMT
BMOpPO}KEHHble B HEr0o KaMHH, MO3BOJISIET Te0JIOraM He TOJIbKO
ONpeJeJuTh PACHOJIOMEeHNEe MPEHKHUX NOJSPHHIX 30H, HO H
YCTaHOBHUTH T€ LEHTPHl OJIefeHEeHHUs, OT KOTOPBIX pacroj3a-
aucwy nepunuku. Ceilyac TAaKMMHU NEHTPaAMH OJIeJeHEHHs sB-
asioress Ipennangusa u AHTapKTHAA, & HECKOJNBKO COT MMJI-
JINOHOB JIeT HA3aJ] 3TU I[EHTPbl HAXOJMJINCh B COBEpLIEHHO
MHBIX MECTaX 3€MHOW MOBEPXHOCTH.

Bo muorux mecrax CesepHoro nosymapus GblJIO TaK Kap-
KO, 4TO HA MOPCKOM MeJKoBojabe, Kak cerogusa Ha Hapa-bo-
ras-I'osie, B psige MecT BLINAPUBAJIUCHL OTPOMHBIE 3AJEIKH
conu. TaM oGHapys;KeHb! OTJOMEHUs, CBOMCTBEHHbIE TEIJIbIM,
KOPAJJIOBHIM MOpPsAM. PeKOHCTPYKLUU JMKA ILIAHETHl «CTa-
BAT» MaTepHMKH HA MUX Ipe)KHee MecTO, B COOTBETCTBHH C
JApUBIIMMU HA HHUX TOIAA KJIUMATHYECKUMHU YCJIOBUAMH.

3AYEM HYKHO 3HATh HCTOPHIO KOHTHHEHTOB?

Urak, Ha cMeHy mpejicraBjieHUsM O HCU3MEHHON 3eMie
NpUILJIA TMIOTE3a JMHAMUYECKOH MIIaHeThl, IOBEPXHOCTh KO-
TOpOil MeHAeT CBOH OOJUK.

WsBecTHO, 4yTO KpuTepuii ao6oi Teopuu — npaxruka. Ilo-
MOraer JM NPAKTUKE TEOPHUA TEKTOHMKH JUTOCHEPHBIX MIUT?

Dpencucy Bakony npunagne:kur Kpoliarasa gpasa: «3Ha-
Hue — cuaa». Hosas Teopus Ha MHOroe OTKpniBaer rJasa.
Hanpumep, npubpe)xkusie paitonst 3anajuoir Adpuku, rae
HaXoAAT UMHK, 0JIOBO, 30J10TO, aJIMa3bl, MHOTO MUJJIMOHOB JIET
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Hazaj pacnojsarajnuch psigoM ¢ bBpasusameit, uto nodymuno
reoJIoroB Ha4yaTh u3yueHwe KyHrieid Amazouxu. He obGna-
py)KaTcs JU ¥ TaM, B CXORHBIX ¢ aQPUKAHCKUMHU TeOJOrH-
4YeCKHX YCIOBUAX, Noxokue wmecropoxjenusa? Hegasso B
Bpasunun ObliM OTKPBHITHI 3aJ€KH COJNH, NePUIHTHOrO 3/eCh
coipbsa. Berope Takde e 3aeMu HALLIM M HA a)PUKAHCKOM
Gepery, B I'abone!

ITOT mpuMep MOKA3BLIBAET, KAK, 3HASA UCTUHHYIO MCTOPHIO
KOHTUHEHTOB M OKEaHOB, MOKHO HCKaTh IOJie3Hble HCKOIa-
eMble GoJjiee OCMBICIEHHO, He Hayra.

Pasnoro poja casurum B 3eMHO#l Kope NPUBOJAT K TOMY,
uTo B Hegpax 3eMJyiM TO TYT, TO TaM BO3HMKaeT KpailHe
HaNps>)KEHHOE COCTOsSIHMe, paspsKawieecs 3eMJIeTpsCeHU-
amu. Unorpa mocrarouHo Hawajsa ropHeix pabor, 4ToOB BO3-
HUKRJIO «MHUKpo3demJjerpsicedne». C 3THM CTOJNKHYIHMCh MHOTO
Jer Hasag crpoureny sHaMeHUTOro CHUMILIOHCKOTO TYHHEJs B
Anbnax.

IToa:ke mpu paspaGoTke O4YCHb MPOYHBIX HOPOJ B amaTH-
to-HedeanHoBolx pyauukax I'opuoit Hopunm u [{;xesrasrana
He pa3 Habuaoganacs cBoeobpasHas «cTpesnbba»: OT CTEH HOJ-
3eMHBIX KODPHAOPOB — ILNTOJIEH M IITPEKOB — C TPECKOM OT-
cllauBaJIMCh KYCKH, CaMd TOpHbIe TOPOJAbI MHOr[Aa paspyuia-
auch. ITO fAaBaja cebsa 3HATh HAKONMBUIASICA JHEPrus «Ha-
MpAMKEHHLIX» TOPHBIX cjoeB. VIMeHHO OHA «3aBoguJa» Ka-
MEHHYIO NPYKHHY HeJp, KOTOpas pa3BopauMBajach C MOSB-
JieHreM TOPHBIX BbeIpaboTok. Bor mouemy yucHsble cTpeMsaTcs
TOYHEe ONMpeeJUTh HANPS)KeHHble COCTOAHUA B 3eMHOIH Kope:
3HasA, KaK OHM paCHOpEelesAIOTCS B FOPHOM MacCHBE, MOKHO
BHIOpATH Ny4Ylllee HaIpaBleHNe FOPHLIX BHIPabOTOK, X popMy
n KpelJieHne CcTeHOK. B wameidl crpaHe sTuM 3aHMMaeTcs
KoJeKTHB ['opHOMeTrallrypruyeckoro muctutyra Hosbckoro
¢unuana AH CCCP u ppyrue HayuHble y4ypexaeHUA.

Taaéa 4. KAK YCTPOEHA 3EMJIA

«CJIOEHDBIH ITHPOT»

O TOM, YTO HaXOAUTCH y HAC I10J HOraMH, Mbl BO MHOTHX
OTHOLUGHMAX JIO CUX [OP 3HAEM ropasjgo MEHblle, YeM O TOM,
YTO BAAMM Haj rojgosoid. U 310 HeyaMBHUTEJLHO: TOJbKO B
HAYYHO-(DAHTACTHYCCKUX PACCKA33X JIErKO NPOHUKAThL B 3eM-

103



HYI0 TBepAb HAa COTHH M THICAYM KUJIOMETPOB. A B peajbHO-
CTH — OYEHb TSKEJO JayKe Ha [JeCATOK KUJIOMeTpOB!

ToicadeneTHAMN JIOA BEpPUJH, YTO TIOJ 3eMHOH NOBEPX-
HOCTbIO HaXOJHUTCA CTPALUIHOE IOJ3eMHOEe LAPCTBO BEYHOIO
MpakKa, HedTo Bpoje 6eCKOHeuYHOR yepelsl THTAHTCKUX meuiep,
rZie BIagbluecTBYIOT cBUpeNble JeMOHBI 3J1a U Tje AyLId Iper-
HHKOB NpeGHBAIOT B BEYHBIX MYYeHHAX, NOMAKapuUBaeMble Ha
Me[JIeHHOM OTHe WIM 3axJjie0blBaloluecsi B KHUMALIEH BoOJe.
«JlokazaTenbcTB» GBLIO CKONBKO YrO[HO: pa3Be He BBIPBIBA-
I0TCA U3 BePLIXH HEKOTOPBIX rOp — BHIUMO, II0 HEJOCMOTPY
KOro-HuOynb M3 eMOHOB — cTonabbl miamenu u poiMa? Passe
He HN3BEPraeTcs (O KUJKAA OroHb» — JIaBa, HCHENeNsIoman
Bce Ha cBoeM nyTu? Passe He npo6uBalOTCA TYT U TaM U3-TOJ,
3eman reisepsl ropsdeir Boapi? Hakoneu, passe He coapo-
raercsd BpeMsA OT BPeMeHH 3eMJf, KOT[ja B [0/J3eMHOM LapcTBe
TBOPUTCH 4TO-TO HeBooOpasumoe?

IMpoxognnm Bexka, W HAa CMEHY pPEJUTMO3HBIM IPEJCTAB-
JIGHMAM NPUXOIMJIM HAay4Hble TMIOTE3hI-TIpeAnooKeHus. Yro
TaM, B Heipax Hameil naaHersl? Mosker ObiTh, 3eMasa BHYyTpH
ToJIasg U CKaThie TAMKECTbIO 3eMHOU KOphl pacKajJeHHBIe MOJ-
3eMHBble ra3bl NPOPHIBAIOTCA HAPY)KY dYepe3 KpaTephl BYJKa-
HOB, pacuJaBisis npujeraiomue ropusie nopoast? Moser
OHITH, BHYTPH — CILJIOIIHAS JIaBA U BOT OHA-TO U IIPOPHIBAETCH
HapysKy B BYJKaHaX, BbI3bIBasg 3€MJETPACEHUA CBOMM MO[-
3eMHBIM «mpubGoem»? A MoKer OBITh, AAPO 3eMJIHM — KOJOC-
CaJibHbI «CHUTOK» MCTAJJMYECKMX M KAMEHHBLIX CIIJIaBOB, HAa
KOTOPOM «OKeaH» Oyuryiomiei JaBbl ¢ BUXPAMHU pacKaJeHHBIX
rasoB M JIMIIb HAJO BCEM ITMM — 3eMHAs KOpa, KaK TOJCTas
«MeHKa» HA KUNAYEHOM MOoJioKe?

Co BpeMeHeM yueHbie OBJAJeJU MCKYCCTBOM «BBICJIYIIM-
BaTh» 3eMJI0 NPUMEPHO TAKHMM jKe 00pasoM, KaK Bpad BhI-
caymuBaer coero mnanuenta. OHM MCHOJNB30BaJM HAIpPaB-
JIeHHbI€ B3PBHIBBI M, CJIefsI 32 COOTBETCTBYIOUIMMH OTpPaKeHH-
AMH 3BYKAa HA CHeNUaJbHbIX Npubopax, CyJujJX O PasHOro
pOfa «HpensATCTBUAX» M O PACCTOAHMAX OO0 ITUX pybexeil.
A 3aTeM HavaJoch NpAMOEe NPOHUKHOBEHMEe BHYTPb 3€MHOI
Kopbl nyteM GypeHus cBepxriyOokux ckBakuu. Ha ommoit us
Hux, pacnososkennoit Ha Konbckom noayocrpose, 27 nexabps
1983 roma B 16 yacos momoaymHd ajmasHoe H0jgoTo 60-Mert-
poBoii GypoBOil BBIIUKK HPOH3UIO 12-i KuioMeTp B3eMHOM
KOpBI HAa NYTH K KOHeuHo#l ormerke — 15 xuiomerpos. Tak
Aajeko B ray6b cBOeil IJIAHETHl YeJO0BEK HUKOrJa elie He
3abupaincs.
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CeepxrayGoxoe Oypenue mMmeeT meabi0 Gojiee TOYHO BhI-
SABUTH 3aKOHOMEPHOCTH (DOPMMPOBAHMA U PA3MEIIeHNUs B 3eM-
HOH Kope TOJIe3HBIX MCKomaeMeix. B HacrosAmee BpeMsa [o-
Oblua pyasl M yrasg #uper Jaub0 OTKPBITEIM  CIIOCOOOM,
«BCKPBIIIHEIMM» PabOTaMU OPAMO HA TMOBEPXHOCTH 3eMJIH,
au6o Ha ray6uHe B OCHOBHOM He 0ojiee OMHOrO KHJIOMETpa;
AoOblua HedTH U rasa — Ha TayOWHE [0 [BYX — YeThIpeXx
KunomMeTpoB. IIpOHUKHYTH BHYTPH 3€MJIM ellle HA HECKOJBLKO
KHJOMETPOB — 3HAYUT CYILECTBEHHO PACHIMPUTH MUHEpPalb-
HO-CHIpbeBYI0 6a3y mnpombinuieHHOocTH. C MOCTENMEHHBIM ¥c-
YeplaHHeM pasBeJaHHBIX 3aJieell MOMCK HOBBIX HA Bce 05OJIb-
mux ¥ 60abmIKMX TAyOMHAX CTAHOBUTCA OCTPON NPAKTHMUECKOM
HeobxogumocThio. B c¢Bsasu ¢ passurueMm cBepxriyGokoro Oy-
peHHs paspabaTbiBAlOTCS HAY4YHbIE NMPUHIUNBI OCBOGHHMA Me-
CTOPOXKJ€HUM TOJe3HBIX MCKOMAaeMbIX HAa OOJNbIINX TiyOMHAX,
nper cospganue 3PPEKTHBHBIX U IKOHOMHUHBIX CPEACTB MJis
INPOHUKHOBEHHUS B paHee HeJOCTYMHbIE Hepa IJIaHeTsl. A 3a-
OJHO M3Yy4aeTcsd M YTOYHAETCA CTPOEHHEe 3eMHOH KOpBHI.

Ilo coBpemMeHHBIM HAay4YHBIM IIPEACTABJICHUAM, TIJIABHYIO
pPOJIb B KOTOPBIX MIpaeT TO CaMOe «IPOCIHyUIUBaHUE» THYyOUH
3eMiid, 0 KOTOPOM MBI YIOMHHAJIM Bblle, BHYTPEHHEE CTPO-
€HMe Hallell IJIaHeTH BHINIAJUT cieAylouiuM obpasoMm.

BHYTPEHHEE CTPOEHUE 3EMJIN
(B KM)

Kopa 0 — 33 (B cpemnem)
Bepxusasa manrtus 33 — 410
Ilepexopusiit coit 410 — 1000
Huxusaa mantus 1000 — 2700
Ilepexopuutit ciuoit 2700 — 2900
Buewnee appo 2900 — 4980
ITepexomuntit caoit 4980 — 5120
Buyrtpennee sappo 5120 — 6370

B camom nentpe, Ha raybune csoime 2900 kM,— Axppo
3eman nuamerpom 6940 KM, KOTOpPOE COCTOMT M3 BHYTPEHHEro
anpa (guamerp 2600 kM), BHewHero sgpa (TONIIUHONH CBBI-
me 2000 KM) ¥ KaKOro-to NPOMEKYTOYHOIrO, IEepPeXoJHOro
clos MeXAy HUMM Tojaimuuoi okono 40 kM. O cocrase zem-
HOrO Apa eJUHOro MHCHUA cpegu yuenbix Her. IIpenmona-
raloT, YTO OHO COCTOMT M3 jKeje3a WJIM ero OKMCIOB C IpH-
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MecChI0 HEKeIs, a TAKKe Cephl, KPEMHUA U TPYTUX 3JeMeHTOB,
KOTOphle TOJ MHeiicTBUEM YYHOBHWINHOIO NaBjeHHS npHolpe-
TAlT MeTajuiMyecKkue cpoiicTBa. Pasnuuue Memny BHYTpeH-
HHAM SIIPOM, HEPeXOJHBIM CJOeM M BHEIIHMM SJPOM 3aKJIO-
4aeTcs, MO-BUIUMOMY, B HEOLMHAKOBOM COCTaBe JTOr0 «CIJIa-
Ba» HA pasHBIX YPOBHIX AApAa.

Mexny smpoM ¥ 3eMHOH KOpOH pacrosjaraercsi O4YeHb
3HAYUTEJbHBIA [0 TONIIHHE NMPOMEKYTOUHBIH CJIOH, KOTOPBIH
HA3BIBAIOT MaHTUEHd (IOCKOJIbKY OHA Kak Obl «IOJCTUJIAET»
NOBEPXHOCTh IUIAHETHI U «OKYTHIBaeT» ee sAApo). Maurus
(To’ke ¢ mepexOonHBIMH CJOAMH), B CBOIO ouepeqb, MOLPa3-
JAelseTcd HA HIDKHIOI M BEPXHIOW (COOTBETCTBEHHO HA IJy-
6une oxkoao 2900 kKM u B cpegHeM 33 KM OT 3€MHON IIOBepX-
HOCTH — IOcJie[lHee B 3aBUCHMOCTH OT TOJINUHBI 3E€MHOUI
KOpHl TOi oKeanamMn u marepuxkamm). Ha mantmio npuxo-
AuTCA JbBUHAA [poas BemectBa 3emaud — 83% mno obnemy
n 67% no macce (IOCKOJNBLKY BeIIeCTBO Apa CPAaBHHUTENbHO
TaKesee BerjectBa MaHTuu). Ilpemmosnaraercs, 4To MaHTUA
COCTOMT IPUMEPHO M3 TAKOIO K€ «CIJIaBa», KaK M AP0, HO
¢ npeobGnaganuem Gojiee JIErKMX MO CBOeMY Y[eJIbHOMY Becy
anemeHTOB. Hene3o 3gech, BUAMMO, OTXOXHMT HA YeTBEpTHIi
[JIaH, YCTYHas MECTO KHCJIOpPOAY, KPpeMHHIO M MAariHuio, 4To
ouyeHb GJM3KO COCTABY KaMEHHBIX METEOPHTOB, ¢ KOTOPHIMU
JIIO[Y TIO3HAKOMMJIMCh CPABHUTEJBHO NaBHO. Paznnune Mexnpy
BepxHeil M HIDKHeHl MaHTHell — NPUMEPHO TOro Ke Xapak-
Tepa, YTO M B AApe: BHU3Y BeIECTBO «IOTsKejJee», BBEPXY
«roJjeryey,

B BepxHeil MaHTUU 0c060 BHIIENAIOTCA (MO0 HANPABJIEHUIO
K noBepxHocTu 3emun) cioit ['ommubina, ciaoit I'yrenbepra
WJIY yyKe YIIOMMHABIIAsACA HaMu acTenocgepa, cyberpar (Bepx-
HAA yvacTh caos I'yrenGepra, saneraionas HemocpegCTBEHHO
[oj| 3eMHOH KOpOW) U, HAKOHel|, NOBepXHOCTb MoxopoBnyu-
4ya — TpaHMIA MeKAy MaHTuell n kopoii. Tpu nepeuncienuvie
30HBI HOCAT MMEHA OTKPBHIBIUMX HX YYEHBIX M Pa3IUYAIOTCH
[0 NMPUHIMILY AHAJOTMYHBIX 30H AApPA U MAHTUM HEOQMHA-
KOBLIM COCTAaBOM H COCTOsSHHeM 00pasyIollero MX «CILIaBa».
OcofeHno CcyIIecTBEHHO pas3jinuue MEAY 3eMHON KOpOiX M
maaTHeil mo moepxHoctu Moxoposuunmuya. Ha atom pybGemxe
HJOTHOCTb BEILECTBA, OOpa3yoOIero NJAHETY, Pe3KO yBeJH-
yuBaeTcs ckaukoM ¢ 2,7—3,0 rpamma Ha KyOuueckuit camu-
tumetp o 3,1—3,5. [lasee ona miasHo Bo3pacraer, MOCTUTAs
y oopowBbl cijost I'yrenbepra 3,6 rpamMma Ha KyOMuecKui
CaHTHUMETp, y nogowssl cios [onunpina — 4,5 U y rpauuisl
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aapa — 5,6; 3aTeM B AApe BHOBb CKAYKOM INOJAHUMAETCA HO
10,0 n BHOBb miaBHo Bospacrtaer mo 13 rpamMmos mHa KyGH-
YeCKU! CaHTUMETp B IeHTpe 3eMJu.

O cocraBe 3eMHOH KOpBHI MBI YKe YNOMHUHAJMU: ITO B
OCHOBHOM IpPaHHTHEIE M 0a3ajbTOBbIE MOPOMLI, TOpasno 6ojiee
JIeTKNe [0 CBOEMY Y/[eJBbHOMY Becy, 4eM MOJCTUJAIINAA UX
Macca OKUCJOB KpeMHHsl, MarHusi u jKejesza. CnoBa BcroMu-
HaeTcsa ynorpebjieHHOe BbIIE CpaBHEHUE ¢ KUINSAYEHBIM MO-
JIoOKoM (MaHTHsA) M MNEeHKOIl Ha ero moBepxHocTH (KoOpa).
Opuako ecam y cCpaBHMBATH Tovllee, TO MAHTUS cKopee He
«MOJIOKO®», & «MAacJo», MOKeT ObIThb, [laKe «ChIp», TO ecThb
OYeHb TSKeJasg BA3Kasg Mmacca.

Kcratu, «cnas» OKHCIOB KpeMHHA, MarHUA U jKeJjiesa, U3
KOTOPOT0, KaK I0JIaraioT, MOYTH [OJHOCTHIO CJIOMKEHA MAHTHA,
HasbiBaeTcA B MuHepajoruu onuBuHoM. IloMuuTe 3HaMeHH-
THIH «OJIUBMHOBHIX HOAC», O KOTOoporo nobpajcs, HAKOHEI,
¢ IIOMOINbIO CBOEro rumepboJouga B MOMCKAX 30JI0TA HHMKEHEP
T'apua — repoit HayuHoO-(paHTacTMuyecKoro poMana Auexced
Huxonaesnua Toacroro?

HHYTO HE BEYHO 10J 3EMJIEH

Ilocne Hamero KpaTKoro mnyTemecTBHs B Hefgpa 3eMmJjn
Yy HEKOTOPBIX UHTaTeJeil MOKET CO3AAThCA BIeyaTieHue, Oyq-
TO BelllecTBa, COCTABJAION[UME 3eMHOe AAPO, MAHTUIO M KOpY,
pacciaoninch pa3 M HaBcerja, TA)KeNble ONYCTHIHCh riaybixe,
JierKMe MOJHAJMCH K MOBEPXHOCTHM — M BCE 3aMepJio HABEKH.
Her nunuero oGmanyusee Taxkoro BmnevaricHus. Horpa Mel
ropopuin o neperoce sHeprum us Heap CosHuma K ero mo-
BEPXHOCTH, TO YIOMHMHAJIN O KOHBEKIMU — IepeMelleHnn ya-
CTHUIL, BEeIECTBA HA MaHep 3aKunamomei B kacrpoJie Bogsl. Tax
BOT, IPUMEPHO TaKoe 3Ke sApienue (TONbKO, KOHEYHO, C CYy-
HiecTBeHHBIME oTauuusaAMM oT CoJHIIA) NMPOMCXOAUT U B 3eM-
HOW MaHTHH, a MO)KeT OBITb, M B AMApeE.

Yuenrvie yOemgeHsl, U4TO B HM)KHUX 30HAX 3eMHOU KOpHI,
B BepXHeil, a BO3MOKHO, U B HM)KHEHl MAHTHU NPOMUCXOAAT
NOCTOSIHHbIE IepeMelileHNs OrPOMHBIX MAacc BelecTBa, MX
NepHOJMYECKOe paclInpeHHue U c)KaTue, a TAKIKE LUPKYJIA-
IMA TemaoBbIX NMoTokoB. Heab3s 3a0biBaTh K TOMY iKe, 4TO
Cpeau MHOYKeCTBA 3J1eMEeHTOB NOMNAaNalOTCA M PAfMOAKTUBHBIE,
Korma oM cKanauBaloTCA B JAOCTATOYHO OOJBLIIOM KOJIMYe-
CTBE, CTAHOBUTCA OIIYTHMMBLIM TEIJIOBLIJeJIeHUe, CBA3AHHOE C
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pacmajgom ux sigep. I Bot yke oOpasyloTcs ouyarm BeulecTBa,
npeBpaTHBLIErocs B pacKajdeHHylo JaBy. M Bor yme unasa
Yepe3 pacceyMHBI 3eMHOW KOpHI pPBEeTCA HAaBepX, K HOBEPXHO-
ctn 3emaHd, CKMMasg pacKajleHHble rasbl M IpeBpamas B
CKATHIH meperpeTsiii map nmoxseMusle Boxsl. U Bor yixe ¢ou-
TaHUPYIOT ropsiuMe reii3eps!, CJIBIIMIEH HAPACTAIOIMH T'yJa He-
NpepHIBHBIX MOJ3eMHBIX B3PLIBOB, JIETAT /0 Hebec OrpoMHbIe
KaMH¥, NOJHUMAIOTCA B 00JaKa Ty4Yd UObLIN, T'POMO3ITUTCA
ropoil OCTHIBAIOLIAA JIABA — POKAAETCA BYJKAH...

WNsBecturiit Geavruiickuit Byaxanonor I'apyn Tasues na-
3BaJI OfHY W3 CBOMX KHHT O ByJKaHaX «BcTpeun ¢ gpsBosom».
M pefictBUTENBHO, TO, YTO MPOMCXOAUT B 4YpeBe BYJIKaHA —
0cO00eHHO HAKAHYHE U3BEP)KEeHUsI,— HAMHOTO IPEBOCXOJHUT 110
MacuitabaM n GypHOCTH mpoueccoB Bce (paHTa3MM APEBHUX O
MBLIAIONEM afe. A caMO M3BepKeHMe BYJKAaHa IO MNpPaBy
OTHOCAT K Haubojiee 3HAYUTEJBHBIM KAaTACTPOPHUUYECKUM SB-
JIEHUAM HA 3€eMHOU IOBEPXHOCTH.

«OmnacHocTh, X0TA OBl B HauaJe, B OOJbIIeH WIH MeHbIIei
CTeNEHN CJYIKHUT OCTPOM NPUNPABOM K 3aHATUIO TeX, KTO
Oepercsa 3a M3yuyeHHEe BYJKAHOB, KTO NPHUXOJUT B COIPHKOC-
HOBEHHE CO cjenoii u Ge3MepHONl MOIIbIO, BCEJAIOIIEH yrKac
Ja)ke B caMbix cJabbIX ee NMposiBJeHMsAX,— numier Tasues. —
IIpaBaa, reopusuka yunaa acnMpaHTa-BYJIKAHOJOTa, YTO 3eM-
Hasg KOpa — 3TO O4YEHb TOHKAS CKOPJYNIKA, MOCTOAHHO CTpe-
MAMEAACA PACKOJOTBCA M OTKPHITH [OCTYN CTEKJIOBHIHOMN
KHUIKOCTH, B HeJpaX KOTOPOU L{ApPAT OrPOMHBIE TeMIIEPATYyphl
u eue Goapwine nasienus. Ho nmockonbky peus muia o 4ucro
KHUKHOM 3HAaHUHU, I3TO €ro HUCKOJBbKO HE TPEBOMKMIIO: «CKOP-
Jyma» — 3TO TOJBKO o6pasHoe BbIpaskeHue. Mbl aTtaBUCTH-
YeCKH CIMIIKOM YBCPEHBI B HAJCKHOCTH «IMOYBHI [OJ HOra-
Mu»... Ho Kak Tonbko 3eMJist TpACETCA ¢ CHIIOM, HOCTATOYHOM,
4TOOLI JPOTHYJM YKpLIBAIOLUIMEC HAC CTeHBI, OTKyjAa-To, Gor
3HAaeT C KAKMUX JYUIEeBHBIX TiayOuWH, HAYMHAET MONHMMATBLCS
YyBCTBO CTpPaxa, HACTOJbKO abCOJNIOTHOE, 4TO Iepejs HUM Bce
OCTaJIbHBIE CTPAXH — HHUYTO».

B pa6orax coeerckoro Byakanosora E.HK. Mapxuuuna
BBIZIeJII€TCA LIECTh OCHOBHBIX, TAK CKa3aTh, KJACCHUYCCKHX
THIIOB H3BEP)KEHUH BYJKAHOB,

laBaiickuii — no Tuny ByJakaHoB ['aBailcKMX OCTpPOBOB.
JlaBbl GemHbl KpeMHE3€MOM, MaJjIOBA3ZKHE U MOITOMY CIOCO6-
Hbl ¢ 6OJBLIOH CKOPOCTHIO PAasjMBATHCA HA MHOTHE KMJIO-
metpbl. OGbIunbl jaBoBble (GoHTaHBLI M ILeJble 03epa. 3aTo
PelKM CHJbHBIE B3PLIBHI.
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CrpoMGONMAHCKUIA — 1O THUNY BYJKaHa HA OCTPOBE
CrpoMbonu B Ireiickom Mope. BapeiBbl uacToie, purmMuueckue,
BYJIKAHMYEeCKHMe IIJIaKu U «O6oMObi» (KaMeHHble TbIOBI pas-
HOTO pa3Mepa) BHIOPACHIBAIOTCA HA BLICOTY [0 HECKOJBKHX
cor MerpoB. Iloroku maBsl TOKe Mommbie. 3aTO HeT 3HAYH-
TeJbHBIX MacC BYJKAHUYECKOrO MmemJa.

Bynkauckuit — mo Tumy ByJkaHa Ha ocTpoBe Byibkauo
B ToM ke CpegusemMHomMopbe. JlaBa BsA3Kasi, NOTOKH [IBIKYTCA
MeJJIeHHO M He HROCTUralT O6oablioi aamHbl, XapaKTepPHBI
CUJIbHbIe BepTHKaJbHLIE B3PHIBBI, 06pasyiomiue UeIJ0-razo-
Bble Ty4Yd HAa BHICOTE [0 HECKOJILKHX KUJOMeTpOB H Gombap-
JUPYIONIe OKPECTHOCTH OCKOJIKAMM 3aCTHIBLICH JIABBI.

I[Inuunanckuit — m0 HMMeHH [PEBHEPUMCKHUX YyYeHBIX
IInunusa Crapuero u Ilanana Maaguero, mepBwiit M3 KOTO-
PBIX MOMJATHJICA }KU3HBIO NP HAONIONEeHUU U3Bep:KeHusA Be-
3yBusA B 79 rogy Hame#l 3pbl, a BTOPOH OCTABHJ [eTAaJbHOE
onucanne ussepkennsn. CuabHeilmme B3PLIBLI C KOJOCCANb-
HBIMH DOEIJIO-Ta30BBIMM Tyuamu. WHorga B3pbiBOM pPa3HOCHT
YacTh CaMOr0 BYJKaHAa, IpUYeM CJION Memjia B OKPeCTHOCTSX
MOKET [IOCTUTATh TOJIIMHLI HECKOJIbKHUX METPOB.

IMeneiicknit — mo tuny synkasa Momn-Ilere Ha octpoBe
Maprunuka. XapakrepHo ObICTpOe HapacTaHHe TPOMAHBIX
PacKaJIeHHBIX JIABOBBIX T'Op M KaTAmMXcA ¢ 6OJbLIOH CKO-
POCTHIO MO CKJIOHAM BYJKAaHA CTOJb jKe PACKAJEHHBIX Mel-
JIO-Ta30BBIX TY4Y, HACHIIIEHHBIX B HUMKHHUX YacCTAX TFOPAYUMH
00JIOMKaM# JIaBHI.

Karmaiickuii — mo Tuny Byakana HKarmai na Agscke.
XapaKkTepHO BhIOpPAchIBAHME OTPOMHBIX MacC — MHOTHX Ky-
OMYEeCKMX KHMJIOMETPOB — BEleCTBA C «OrHEHHBIM JHUBHEM)»
MEJIKUX YACTHYEK JIaBbl B PACKaJEHHBIX ras3ax.

Ha 3emae cBoime 800 pgedcTByIOUMX BYJIKAaHOB, YHTaeM
Mol B ogHoit u3 kuur E. K. Mapxununa. x obmasa cpenusas
«IIPOM3BOAMTEJIBHOCTEY — OT Tpex A0 LICCTH MUJIJIHAAPAOB
TOHH N3BEpPraeMoro BeHIeCcTBa B TO/.

Tax, Hanpumep, Toapko mpu ussep:kenun B 1883 ropgy
ByinkaHa Ha octpoBe Hpakaray B Wnponeaum 6b110 BuIGpO-
meHo oKojgo 19 KyOMyecKHX KHJIOMETPOB BYJIKAHUYECKOro
nemja M JPYyrux NPOAYKTOB M3Bep:keHus (a dTO — MUJLIHU-
apasl ToOHH!), mpuyeM cToji6 BHIGPOCOB HORHAJICSA HA BLICOTY
po 80 KunoMeTpoB M HPOAYKTHI H3BEP/KEHUsS BBLINTAIM Ha
mwrowagu cebinie 800 ThICAY KBafpaTHBIX KUJIOMETpPOB.

Ectb ocHoBaHuMA mojaraTh, 4TO B IPOLLJIOM BYJKaHHYe-
CKasg aKTHMBHOCTb HAlleil nJjauersl ObljIa ropasfo 3HAUYUTENb-
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nee. Ho pmaxke npu cospeMeHHBIX MacmiTabax 3a deTepe C
MOJOBUHON MUJIIMApAA JIeT CYIeCTBOBAHMA ILIAHETHI BYJKa-
HAaM¥ JOJYKHO ObLI0 OBITH BHIHECEHO TAKOEe KOJIMYEeCTBO H3-
BEPraeMoro MarepHasa, KOTOopoe OIM3KO K Macce 3eMHOH
KOpbl BCeX KOHTHHEHTOB, BMecTe B3ATHIX. Kpome Toro, muo
OKEaHOB BHIJIOYKCHO B OCHOBHOM BYJKAaHMYECKOH HOpPOAOH —
6azanbToOM, CJI0N KOTOPOro, KaK MBI ysKe TOBOPHJH, HOCTHIAET
TPHANATH C JAMIIHEM KHJIOMETPOB IO Bcell HIDKHeH vacTH
3¢MHOI KOpBHI.

J10 eme He Bce. Marma — pacniaBieHHas Macca TIy-
OMHHBIX MOPOJ B 30HAX BYJKaHM3Ma (OHA-TO M IPOPHIBAETCH
HA MOBEPXHOCTH 3€MJU B BHJie IOTOKOB JiaBhl) — HMeeT O49eHb
CJIO’KHBIN COCTAB, BKIOYAOUINN pasindHbie COeNHEHHUSA KUC-
JIOpofa M BOAOpOAa, B TOM ducie ¥ Bogy. B mponecce Byi-
KaHUYECKNX B3PBHIBOB M3 MArmbl BBICBOOOKIAeTcsA B CpegHEM
10 3—4% Boubl. ITOro AOCTATOYHO, YTOOHI 3a BpeMs cCyille-
CTBOBaHUS 3€MJIM HA ee MOBEPXHOCTH MOCTYNUao Gojee Imo-
JIOBMHBI BCEX BOMHBIX 3a0acOB COBpeMeHHOro Muposoro oxe-
asa. MarmaTuuecknii ras3 — 3TO IpeKJae BCcero BOASHOHN map,
HO OH COJEPKUT BCe KOMIIOHEHTHI, COCTaBJSIONME BO3AYIL-
HyI0 000n04Ky Hamieir naanersl. VI B 3TOM oTHOIIeHMH 3a
BpeMdA CYLIECTBOBAHHA 3eMJH BYJIKAaHbl BO MHOIOM ompefe-
JIMIM COCTAB €e BO3AYIIHOro oxkeaHa. TakuM o6pasoM, W Ju-
tocdepa, u rugpocepa, u armochepa 3emid, ¢ H3BECTHOHU
TOYKHU 3peHMA,— TPOAYKT [eATeIbHOCTH BYJKAaHOB.

U sto eme He Bce. B memio-razosom croabe, «BhICTpe-
JIMBAaeMOM» M3 BYJIKaHA NPHU ero M3BepIKeHUH, ecTh Bce He-
obxogumoe 1y 06pa30BaHUA OYeHb CIOKHBIX MOJIEKYJ, CIO-
COGHBIX CTaTh «KHPOUYMKAMH» OPraHUYECKHX COCJUHEHUH —
OCHOBBI BCEro KMBOrO Ha J3emJie: BOAAHOW map, BOXOPOX,
aMMHAK, YTJIEBOAOPOABI, OKHUCHb YIJepofa, YIJEKUCbli ras.
Temneparypa B3pbiBaiomeidcs MarmMbl INpPEBHINIAET THICAYY
TpafiycoB, CKOPOCTb HEINJOBBIX YaCTHI| JOCTHIA€T COTEH MeT-
PoB B ceKyHAY. DrlcTphiit mepenaj gaBiaeHUs ¥ TeMIepaTypsl,
B3aMMHOEe TPeHMe YacTHI| Melvia NMPHUBOAAT K MX DJEKTpH3a-
unu. IlocrossHHOE BO3jeiicTBHE 3MEKTPUYECKUX PA3PALOB HA
CIOKHBIE U CBEPXCJOKHBIE COeJUHEHUs ropsvero semiectnal
He 3pech nu cexkper BosumkHoBeHUdA 3Ku3uu Ha 3emue? He
ABASIETCA JIM NPOLECC BYJKAHHYECKOrO M3BEP:KEHUs MepBBIM
1HAarOM OT HE)KMBOUM MaTepum K xuBoi? Ecam yx posomuth
PONOCIOBHYIO 4YeJIOBEKA A0 JIOTMYECKOr0 KOHIA, 3aKJI0Yaer
E. K. Mapxunus, To 06pa3Ho MOMHO CKa3aTb: Mbl — JAETH
BYJIKAHOB.
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CupaBelJinBOCTH pafu cjaefyeT HOGABUTL, YTO ITO 3AKIIO-
yeHue GepeTcs MO COMHEHHE W JaKe ropsadyo OCHApPUBAETCH
MHOTHMH Y9eHBIMH.

HoneuHno, T0, 4TO NpoMCXOAUT B rayGHHAX 3EeMHOU KOpBI
¥ B NOACTHJAIOINENl ee YacTH BepXHeH MAHTHM, OTHIOAL He
CBOJUTCA K OJJHUM IJIMIIb M3BEPIKEHUSAM BYJKAaHOB, KAKYIO OBI
BKHYIO POJb B JKM3HU NjaHeTs! OHM Hu urpann. Housex-
THBHbIE IepeMelleHNUs BeINecTBA MAaHTHHU, O KOTOPBIX MBI
YIOMHHAJIH BbIIIE, BO3AEHCTBYIOT HA 3eMHYIO KOpPY AAJIEKO 32
IpefeNaMH 30H BYIKaHMuecKoi axktuBHoctu. OHM, B CBOIO
ouepesb, BHI3LIBAIOT BEPTHKAJAbHBIE M TOPU30OHTAJbHBIE Ilepe-
MeIieHUA OTHAEeJbHBIX MAacCHBOB H [ajke IeJBIX YYaCTKOB
3eMHOHl KODHI, [BUKEHHE IO Hedl MaTepUKOB M OCTPOBOB,
ropooGpasoBaH¥e, TPeIMIMHLI-PA3PHIBEI B 3€MHON Kope, O KO-
TOPHIX NOBECTBOBAJOCh B NpeAabiAymux riaasax. VI xomeuno
JKe, BCe 3TH CHBUICHU, IepeMelleHHs, HANPIKeHUA M MUX pas-
PANKH B 3eMHO# KOope IPOMCXOLAT [AaJieKO He BCerja Mef-
genno ¥ mirasHo. HaoGopor, xak nmpasuio, oHu MAYT B opme
MOJ3€MHBIX TOJYKOB M CAMBIX HACTOANMX B3PHIBOB, BbHI3BI-
BAIOINMX TOYTH IOCTOAHHBIE KOJeOaHUA 3eMHOW KOPH — 3€M-
JeTpsAceHuA, 6onbliel YacThI0 MOYTH HEOU[YyTHMBble, HO HHOTA
NpUHUMAIOMUE CTOJNb KaTacTpoduyeckne Macmrabol, 4YTO 1O
CBOMM HOCJHEHCTBHAM COMOCTABMMBLI C CAMBIMU KartacTtpodu-
YEeCKHMHU HM3BepI)KEHUAMU BYJIKAHOB,

NOJ3EMHAA HEIIOIOJA

Mexaun3M seMiaeTpsceHHA BHIACHEH CPABHUTENbHO AABHO.
IIpu nepememeHuaAX BemecTBa 3¢MHONA KOPHl B HEll MOCTOAHHO
obpasyloTcs MOJIOCTH, Pa3pbiBb, MO KOTOPHIM TIPOUCXOHKUT
MOYTU MTHOBEHHBIH cABUr, «06BaJ» MAacc. ITa 30HA HA3LI-
BAaeTCA 04aroM 3eMJeTpACeHUs, ee LHEeHTPAJbHAsA TOUYKA — TH-
OOLEHTPOM, a COOTBETCTBYIOL[Ass €#l TOYKA HAa BEMHOH Io-
BEPXHOCTH — 3NULEHTpoM 3emierprAcenus. Or ouara scmue-
TPACEHHA, KaK OT YAapa Mo BOJe, BO BCe CTOPOHBI 1O 3CMHOM
KOpe pacHpoCTPaHAIOTCA CeHCMHMYECKHe BOJHBI, yObIBalOliHe
no cujne ¢ ypajseuuem or odara. Ogum Bojusl (NIPOJONLIbLIE)
BBI3LIBAIOT TONYKH CHHM3Y BBepX, Apyrue, emie Oojee onacHsle
(momepeunsie), BH3HIBAIOT ropusoHTadsHsic cusuru. Ouaru
3eMJIeTPACEeHNA BO3HMKAIOT Oosbulell 9acThio HA raybdnnax
20—30 kM, HO HeKOTOpHI€ — M B BE€pPXHeil MaWTUM, HA Tiay-
6uHe COoTeH KMJIOMETpOB.
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ITockonbKy 3emiueTpsiceHHA HMeEIOT Pa3HYI0O MOIMHOCTH W
COOTBETCTBYIOINYIO CTENEHb PA3PyMIMTEJIbHOCTH, f1a eule y6bi-
BAIOUIYIO 110 Mepe yJaJleHHA OT SMUUEHTPA, UX CHJIY HPUHATO
U3MepATh, KaK M LITOPMBL Ha Mope, B Gasuax. HauGosee
pacnpocrpanena 12-6annbHasg cHcTeMa M3MepeHHA (MIKaja
Puxtepa), npuusaras u B Hauweil crpane:

Opun  Ganyn — He3aMeTHOe 3eMJleTpsACEHHMe, OTMeYaercs
TOJBKO ceilcMU4YecKUMHU npubopamu.

IIBa Gassia — ouyeHb cuaboe, OoUIyU[AeTCA TOJBKO OTHEJNb-
HBIMU JIIOAbMH, [a M TO, €CJH YeJOBeK HaXOJHUTCA B COCTO-
SIHNUU I10JIHOTO IOKOS.

Tpu 6anna — cnaboe, ourymaercs JHiUIb HeGOAbIION uYa-
CTHIO HACEJIEHUS.

Uersipe 6anna — ymMepeHHOe, pacnosHaeTcs 10 JIETKOMY
Apebe3;KaHWI0 M KOJebOaHMI0 IpeMeToB, MOCYAbl M OKOHHBIX
CTEKOJI, CKPUINY ABeped U CTeH.

Ilsate 6asioB — JOBOJBHO CHJIbHOE, BBI3BIBAIOIEE COTPA-
ceHre 3JaHMil, KoneGanus MeGeau, TpPEU|MHBI B OKOHHBIX
CTEeKJIaX H LITYKAaTypKe.

Ilects GanyoB — cuiabHOE, OI[YIIaeTCA BCEMH, MANAIOT CO
CTeH KapTUHBI, OTKAJbIBaeTCAd MITYKATYypKa, NPOUCXOMAT Jier-
Kue IIOBPEeKJEeHUs 3[aHWH.

CeMmpb 6anyioB — O4YeHb CHJIbHOE, CT€HBl KaMEHHBIX JHOMOB
pacKanbIBalOTCA, B HUX NMOABIAAIOTCA IAyO0OKHe TPeU[UHbI, He-
BPEeUMBIMU OCTAIOTCH TOJBKO [EePeBAHHbIE WJIHM CHENHaJbHO
yKpernjeHHble (aHTUCEHCMHMYECKUE) 3aHMA.

Bocemb 6annos — paspymuresbHOe, NMOABIAIOTCA TpeIIy-
Hbl HA CHIPOW ITOYBE MJIM KPYTHIX CKJIOHAX, MAMATHUKH COBH-
raloTcd € MecTa HWJM ONpPOKH/bIBAIOTCHA, JA0Ma CHJILHO IIO-
BPEK/JAIOTCA.

[leBATe 6ansiOB — ONMYCTOIIMTEJbHOE, TOJHOE paspylie-
HUE KAaMEHHBIX JIOMOB.

Hecars 6annoB — yumuroskamouiee, KpynHble TPeIUHH B
110YBe, ONOJ3HM M 06BaJbI, paspylieHHe BCEX HEAHTHCEUCMM-
YeCKUX KaMEHHBIX IIOCTPOeK, UCKPHUBJIEHHE IKeJe3HOXOPOIK-
HBIX PCJIbCOB.

Opunnagnarh 6ajioB — KaracTpoda, MIMPOKHUE TPEIIUHbI
B 3eMJje, CIJIOIIHBIE OIOJA3HM M O0BaJIbl, TOTAJbHOE paspy-
IeHne (KpoMe CHelHAJbHbIX COOPYKEeHHI ).

JiBeHagnare 6amnoB — cuibHasgs Karactpoda, CABUTH 10Y-
Bbl JOCTUTIAIOT OFPOMHBIX MaciuTaboB, THTAHTCKUE IPOBAJHI,
OTKJIOHAETCA [la;Ke TeueHUe peK, He BHIIepPKUBAET HU OJ(HO
coopy:KeHue,
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Y camoro GONBIIOr0 M3 3aperuCTPUPOBAHHLIX 3eMJIETPH-
CeHMH 0Yar IPOCTHPAICHA HA THICAYY KUJOMETPOB IO 3eMBOH
NOBEPXHOCTH M YXOAMJ HA CTO KHJIOMeTpoB B ray6uny. Twi-
cA4a KUIIOMETPOB — 3TO KaK OT MOCKBBI M 4yTh JH HeE O
3anafHO# TPAaHMIBI CTPAHBI, OJU3KO K MaKCUMAJbHOU AJMHE
pas3jioMOB, WM3BECTHO# Ha 3eMHON moBepxHOCTH. A ray6ixe
NPOCTO HEBO3MOKHO, MOTOMY YTO Ha INIyOMHAX CBHIILE COTHU
KUJIOMETPOB 3eMHOE BeIeCTBO HAXONUTCA B ILIACTHYECKOM
COCTOAHUM, OIM3KOM K IUIaBIEHWIO, M, Oaarogaps 3TOMY,
K CYacTbIO [JIA Hac, TaCcUT BO3HUKalIMue Bo30y:xnenus. I'pan-
JM03HbIe MAacMTAObl 3eMJIETPSICEHUH COOTBETCTBYIOT CTOJb HKe
KOJIOCCAJIbHBIM MacmrabaM umcia uX 3KepTB. B arom otHo-
INeHWH OHM YCTYNAIOT TOJBKO yparaHaM M HAYT IIOYTH HA
OJJHOM YpOBHE C HABOJXHEHUSIMH.

T'aasa 5. SBEMJIETPACEHHE INEPE]] CY/JOM
HAYKH

«H, TOBOPAT, KAK B JIHXOPAJJKE TPACJACbH 3EMJIA»

C yrpa 7 wuwonusa 1692 roma B Ilopr-Poiisane na ocrtpose
fmajika, meHTpe aHramiickoii Toprosiu B HapubGckom Mope,
HHYTO He mpepsemtano O6exgbl. OceBinue 37eCh «IYKEHTIbMEHBI
yAa4u» B3aHUMAJIUCh CBOUM OOBIYHBIM OU3HECOM, TOTOBACH
K HOBhIM rpabe)xam Ha Mope u Ha cyme. IIpasma, macrop
IMmanyns XHUT TpefyNpesKaald X, 4To Kapa 00KbA PaHO MM
[03AHO MajfeT Ha MX Pas3GoONHMYbLM TOJIOBHI.

N Bor puem 7 HIOHA, KaK TOJbKO K HACTOpPy B TIOCTH
npuuies rybepHarop, moj HoraMy OOOMX 3aKayajach 3eMid.
«Hauanoce, a pman aroro!» — Bockamkryn macrop. I'ybep-
HaTtop Gpocmicss K OokHYy. B ropome TBOpUIOCH HEYTO HEBO-
obpasumoe. [loma Xxoguim XOAyHOM, B 3eMJjle PACKPBIBAJIHCH
CTpAaIIHEBIE NPOBAJILI, KOTOpPbie MOIJIONIAJM CTPOSHHUA M JiIoxeH.
IIpu6perxubie yauusl MeJJeHHO YXOAWJH TOJ BOAY.

MMactop Xut n ryGepuarop Yaiit, nepe)kuBlimne KaTacTpo-
&y, moaro pacckasbiBaju IMOTOM, KaKO#l y;KacHOH Kape GblLin
NOJABEPTHYTHI MPOKJATHIE JIOAbMHU M Gorom mupatel. I mo cux
nop Ha gHe Mopsa y flMaiiku BUJHBI PYMHBI 3TaHH, CIeXb
naBHEW KaTacTpodsbl.

3eMJieTpsiceHUs NPOUCXONAT B TeX pailloHAX, HacejieHHe
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KOTOPHIX 3aciay)Kupaer OOKbeil Kapbl,— Takoe cooOlIeHIe
ony6aurosayno B 1752 rogy Bpuranckoe Koposjesckoe oGie-
ctBo (Axagemus Hayk). [lo uero jxe mpocroe oGBACHeHHe
HaXORHJIM B Te BpeMeHal

3aMeTHM, 4TO YYEHBIX NPOCAT He «IPEKPATHTh» 3eMiie-
tpacerne. Or HuX TpeGyOT NMpefcKasaTh BO3MOMKHO TOYHEe,
Korja okupaercs noxsemuas oypa. I Bompocs! atTu craBATCA
HHOTIa B OYeHb KaTeropudyeckoil dgopme.

CeiicMOJIOTHA KAaK HAayKa pPasBHBAETCA NPHUMEPHO COTHIO
Jer, ¥ Ha ee CYeTy YyKe HEMAJO KaK YAAYHBIX, TaK, YBHI,
¥ HEy[aYHHIX HPOrHO3O0B.

W naunGosee Bmnewarasiomein 0coGeHHOCTHIO 3eMJeTpsce-
HHH OCTaeTcA MX HeO)KHMJaHHOCTh. «Jllogm Hepeako obGpama-
I0TCA K celicMojioraM ¢ mpocb0oii OOBACHHUTL 3TH TI'PO3HBIE
OpPUPOAHSLIE ABJIEHUSA U CKAa3aTh, KOTAA M Ie MOKHO OKHUAATh
caegylomue 3emiuerpscedna. CelicMosoraM Tak)ke O4YeHb XO-
TeJaoCh OBl MOJYYHTH OTBET HA 3TH BONMPOCHI». IJTO BBICKA-
3piBaHHe NPHHANJIEIKHT HM3BeCTHHIM celicmonoram Huxomacy
Xexy n dauory PobGeprcy. U 3t0, HaBepHOE, camoe rpycTHOE:
MHOroe, 0O49eHh MHOroe M3 ;KM3HHM INTyOMH 3eMJHM IOKa erfe
CKPBITO OT HAaYyKH.

TEOrPA®HA 3EMJIETPACEHHHA

Ha 3emie Her Mect, aGCONIOTHO HEYA3BHMEIX JIJA IIOJ-
3eMHOH CTHUXHH: [Jaj)Ke caMble CIOKOWHLIE CEerogHsA pPaHoOHBI
KOTAA-HUOY/b B IIPOHIJIOM BCe-TAKHM «ABIOMIIHCH Y, TOJ HAIOPOM
ray6uaHBIX ToNuKoB. Tak, seronucs coobuiaer, uto 1 oKTAG-
pa 1445 ropga «morpscca rpaxy Mocksa, HKpeman u Ilocapg
u xpam noxojebameca». Eme ogHo 3emaerpsicenue (mpasaa,
He3Ha4YMTeJbHOe) mpom3ouao B MockBe Bcero HECKONBLKO JieT
Hazax. A oguH us repoes lllekcumpa, onucriBas JOHZOHCKOE
semuerpsacedue 1580 ropa, 3ameuaer: «3eMiaA N0 OCHOBAHUA
COAPOrajiach, KaK KaJIKHUA TPYC».

M Bce-rakum Ha paBHMHAX, Ile TEKTOHHYECKHE NIPOIECCHI
He NpoTeKalT OypHO (a HAa HHUX-TO KAaK pa3 pacHoJIOKEeHBI
u Jlonnon u MockBa), semaerpscenne — pefkuil roctb. Muoe
MOJIOKeHHMe B PAOHAX CeHCMUYECKHX MOACOB — IO 06e cTo-
ponsl Tuxoro okeaHa ¥ B CPaBHUTENBHO «MOJOABIX» TOpPax Ha
jore A3ud 1 Esponsl, na ceBepe Adppuxn — 3gech nogseMusie
TOJUKM clydawrcsa yacto. B flmonun, Moxuo ckasaTh, Kaac-
CHYECKOH CTpaHe 3eMJieTpPsACEHMH, HEKOTOpble TYpPUCTCKUE
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¢npMEl WHOTAA HA BCAKWH cayyail [ajke BHIBEIIMBAOT NIa-
Katel: «lIpocum usBuHenmsi 3a GecHOKOICTBO, KOTOpOE HO-
crasiaser BaM Tpscenne zemud. ObGemaeM, 4T0 B cleqyOIui
Ball IpHUe3J] HHYero nofo6HOro He IOBTOPHUTCH).

IlpaBna, semieTpsiceHHe 3eMJETPACEHUI0 pO3Hb: H3Be-
CTHOCTB €ro OObIYHO ompefeseTcs He CUJIOH TONYKOB, & TeMHA
paspylieHHsIMH, KOTOpble OHO mpuHOcHT. Masmo Kro 3Haer o
noj3eMHoil 6ype, KoTOpas paspasmiach Ha OrPOMHOH TeppH-
TOpUH — 25 THICAY KBAApPAaTHBIX KMjiomeTpos — B 1950 ronpy
B 'mmaznaax. Ee sueprus mnpessicMia 1O cHIe B3pLIB CTa
THICAY aTOMHBIX 60M0, paBHBIX TOH, uTO GblNa cOpoiieHa Ha
Xwupocumy.

K cuacteio, 'umanaiickoe semierpsiceHre NPOM3OLLIO B
MajloHaceJeHHOW MEeCTHOCTH, IO0ITOMY ceiddac 06 omHOU H3
CHIbHEHIINX 33 BCIO NCTOPUIO HOA3eMHBIX Gypb IOMHAT pa3Be
YTO cmenHajucThl. Majo KOMYy HaMATHO M CHJbHOe 3eMmJe-
tpAcenne 1811 roga B mrare Muccypwu, nopogusuiee Goasimoe
o3epo Pnadyrt: npocena orpomHas miomanb, HO ¥ Ha 3TOT Pas
YeJI0BEYECKUX KEePTB, K CYACTHIO, TIOYTH He OBLIO.

A Bor Tamkxenrckoe semuerpscenne 1966 roma npuumanm-
JIeKAT K OHOMY M3 CaMBIX M3BECTHBIX — yJap MpHIIeNCSa 10
KpYHOHOMY ropopy, crojune pecnybankua. M pmamexko ne Bce
3HAIOT, YTO OBLIO OHO He M3 CAMBIX KPYIHOMACHITAOHBIX:
ceMubaJJIbHBIN TOJNYOK OUIYINAJICA BCEro JUIIb HA TJIOLALH
B IeCATH KBaAPATHHIX KHUJIOMETPOB (B THICAYM pa3 MeHbIUeH,
yem B I'mmanasax B 1950 romy). Uro ke kacaercs 3Hepru,
KOTOpas BbIIEJIMJACh NPHU CABHUrE IOA3EMHBIX CJIOEB, TO OHA
ObljIa B COTHM pa3 MeHble, YeM JHEpPrus, NOPOAMBLIAA HOHA-
semayio Oypio 1948 roma B AmxaGapge.

HMutean Tamkenra MyKecTBEHHO BCTpPeTHIU OYHCTBO
cruxnu. BenoMuuaerces, Kak JiogH, BpeMeHHO NOCeNMBIINECH
B NaJIaTKaX, BeIBecuan Jo3yHr: «Tpscemcd, HO He caaeMmcs!»
ITocne semuerpsicenust cpegu CHeUUAINCTOB C HOBOM CHIION
BCIBIXHYJIA JUCKYCCHS: a He OTKA3aThCA JIM OT MHTEHCHBHOIO
TOPOMICKOr0 CTPOMTENbCTBA (0COGEHHO BBICOTHOTO) B CeHCMU-
YeCKM OMaCHbIX pailoHax?

Yto 3K, HCTOpPUA 3HAET NPHUMeEPHI, KOTJa JIOAM OTCTYMaJdH
nepen moAseMHOu ctuxuei. Tak, B XV pexe »xurenu flars,
B CTpaxe mepej HOBLIMU 3eMJIETPSCEHHUAMH, TOKNHYIH TOPOX
¥ BO3BPATHIUCh B HEro TOAbKO yepe3 cro jer. CyuTaor, 4ToO
mo TOW jKe NMpUYMHE OfHA M3 [PEeBHUX CTOJNHUI ApDMEHHMHM He
BO3POJMJIACH O CHX IOP HA CBOEM CTapOM MecCTe.

Opuako yamge ObiBaeT MHOE: JKIOJAM HMU 33 YTO HC XOTHT

175



NORUAATL POAHBIE Kpas. B Hexkoropeix crTpaHax Asum, rge
ObITANMCh IepecejuTh ropieB W3 0coD0 OMACHBIX ceficMuye-
CKUX pPAHOHOB, OHU YCTPAMBAJM HA J0pOTax 3aBajJbl M C
Opy;KHeM B PyKax OTCTaMBaJM IPAaBO JKUTHh HA 3eMJe OTIOB.
Hurenn uumaumiickoro roposa HoHcencboH B cegbMo# pas
BOCCTAHOBMJIM CBOM JI0OMa IOCJie Pa3pyIINTEIbHOrO 3eMJie-
Tpacenus 1960 roga: mecTh pa3 3a ueTbipe BeKa CYIIECTBO-
BaHuMA HoncenchOHA mom3eMHbIe CHJIBI CMETAJH €ro ¢ JUIa
gemaun. Ho ropox mpopgomxaer ;KUTh.

CeilicMMYecKM omacHble 30HBI OXBAaTHIBAIOT OIPOMHEIE Ty-
cronacesennbie paitonsl. Toabko B Coerckom Coroze onm
3aHAMAIOT OATYI YacTh TEPPUTOPHH CTPAaHB, HA KOTOPOHU
nposkupaer csbiie 00 MHUAJINOHOB YeJIOBEK, PACIOJOMEHH
COTHHM TOPOMOB, CPeAM HHUX AEBATH CTOJHI[ COIO3HBIX pecmyoO-
auk. He Mo)xer ObITh M pedu 0 TOM, 4TOOBI IPEKPATHTHh B HUX
crpoutenbeTBo. OQHAKO NS BO3BEEHUS TaM HAJEKHBIX CO-
OpYKEeHUl HYKHO 3HATHh OCOGEHHOCTH M IOBAJKH IMOA3€MHOMH
CTHXMH.

B BOPbBY BCTYIIAET HAYKA

B 1906 romy Can-@paHpucKo mocTpanai oOT CHUJIbHEHIIero
3eMJieTpsACeHUA. A BCKOpe mocje 3TOro 4epes HpoOJuB 30J0-
Toie Bopora, Ha Gepery KOTOpOro pacmoyioKeH Tropoj, Onli
TMOCTPOEeH CAMBIH JJiuMHHBLIA B Mupe MocT. Dupmsl, ocyuie-
CTBJIABIINE CTPONTENbCTBO, BOBCE He AEHCTBOBAJHM «PACCYAKY
BONIPEKH, Hamepekop ctuxmusMm». OHM 3acTPaxOBajid CBOE I'-
FAaHTCKOE JeTHIne, ¥ 3a 6eCYMHCTBO CTHXMHU Telephb OTBeuasa
JonjapaMn cTpaxosBaA KomnanuA. Bor 3ra koMmmaHus #u
peuIuyia NpUOCTAHOBUTHL CTPOUKY BIJIOTH O BBHISCHEHUSA CTe-
neHu pucka. BwisgcHMaoch, 4TO PpHCK ecTb, HO BIIOJHE
nmpueMJeMblil.

[lna 6ecrmokoiicTBa Gblia BecKas INPHYUHA: BXOH B OyXTY
y Can-DpaHnucKo nepecekaer rUraHTCKaA Tpel[MHA B HeApax
semian — pasnom Can-AHgpeac. A ¢ HUM, Kak Yye ObLIO
M3BeCTHO, IIyTHTh He ciaexyer. B 1857 ropy Cau-Anpgpeac
paspywnia ¢opr Texon B6amsu Jloc-Anmseneca.

B nopy semmerpacenns 1906 roga semas y Cau-Anppe-
aca, KaK ropopMTCs, XOAMJIA XONYHOM: KOHUBLI [OpOrH, Ie-
pecekaloileil pa3ioM, CMECTMJIUCh HA LEJBIX WIECTh METPOB.
CaH-AHppeac He ycmokoujca M [0 CMX mop: Tomorpaduue-
CKasg c’beMKa IIOKa3aja, 4yTO OH pacluupsercd IPUMEpPHO Ha
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5 canTuMerpoB B rof. OGuensBecTHO, YTO 3eMJETPACEHMe —
pe3ybTaT BHE3aMHOTO BRICBOGOMK€HNsT SHEPIHH, KOTOpas Ha-
KanjuBaeTcA B HeJApaxX 3eMJM Ha MPOTHKEHUH [JeCATUJIeTHH.
Ilo pacuyeram, B paiione Can-Amnjpeaca cmeleHue 3HAYH-~
TeJbHBIX MAacluTaboB ({0 6 MeTpOB) NPOUCXONHUT NMPUMEPHO
3a cro jer. MuviMu caoBammu, tpareguss B Can-®pannucko
MOJKeT MOBTOPUTHLCA B Hayajie CJefYIOL[Ero Beka.

UYro jKe, peKOMEHJAIMM CeMiCMOJIOrOB HE BCErga OfHO-
3HAYHBI. IM NPUXOAUTCA CYAMTH O 3eMJETPACEHMM IJIaBHBIM
o0pasoM IO TeM pa3pyMIEHHsAM M CHBHUraM, KOTOpble OHO
NPUHOCHT.

Hosonusl u TpyGwl, mamas B OQHY CTOPOHY, IOJCKA3BI-
BAIOT, ¢ KaKOW CTODOHH HaJjerena mnoasemuas Oypsa. ITamsar-
HUKH, cOPOLIEHHbIE CO CBOMX NbeAECTAOB, NO3BOJIAIOT CYAUTH
o cmie moAszeMHoll BosHB. OfHAKO 3[ech Bce He TaK HMPOCTO.
Jlo cux mop cumraercs, 4TO OT NOA3EMHOr0 TOJYKA Tpy3
Moker ObITH mopbpomieH nam mnepememien B cropouy. Ho
ppawartbcsa? Tem He MeHee, CJIOBHO HACMeXasch HAJ 3[APaBBIM
CMBICJIOM, 3[aHUs HeT-HeT f[a M mNoBepHyTcsA. B mocuenuumit
pas ato mpouzounio B Tamkenre B 1966 rogy. Ilosepuyaacs
BEPXHsAA 4YacTh OJHOrO JAPEeBHEro MUHAapera.

A B 1952 rony Bo Bpems semuerpsicenusa B Hamudopunu
mponaj... peibc. To ecTb He HPOCTO McUYe3, a M3OTHYJICA
U cupsTajcA moj MaccuBHoWl creHoil Tynueuas. CelicMosoru
OpejIoNOKUAN, YTO CTEHAa MOANPHITHYJA, a pelabc B 3TO
MTrHOBEHHE KHMHYIO IOJ Hee.

Uro6sl He pasrajgbiBaTh NOA00HBIe pebychl, a IO-HACTO-
AmeMy u3ydaTh 3eMJeTpsceHMe, ceiicMosoru obpainaiorcs
K 00beKTUBHBIM cBuperessiMm — npubopam. IlepBrie ceiicmo-
CKOIlBI — TPYOKM, U3 KOTOPLIX HPHU MOJ3EMHBIX TOJYKAX BHI-
KaTblBAJKCH IIAPUKH, OBIIM CO3/{aHBI ellle CTOJeTHsA Ha3al, HO
OHHM TOJILKO oTMevanu caMm ¢akr noxszemuHoir 6ypu. Uncrpy-
MEHTaJbHAA CEMCMOJIOrNA CTaJa CKIAJbIBAThCA y;Ke B HalIeM
Beke, rorga akagemuk B. B. TomunelH npugyman mnepseie
3JIEKTPOMarHuTHbie Npubopbl, PUKCUpYIOUNE KOTeOAHUA 3eM-
nu. 3a ceMb [JeCATHJIETHH CO3[JaHbl BIIOJIHE COBepIUCHHbIE
ceiicmorpadsl.

IMpu usyyenum xKosebGauuil 3eMJIN PeKUM DKCIEPUMCHTA
HaBs3bIBaeT npupona. ToNYOK MOKeT NpOM3OUTH B J1060M
MecTe, B JIIOOOM MOMEHT.

finonen ®. OMopu 3anajicsas BONPOCOM: Kakue KosjebaHusA
BO3HUKAIOT Yalle — Te, YTO COTPACAIOT 3eMJI0 NpPAMO TMOJ
COOpY)KeHUEM, MM Te, YTO MOAXOAAT K HEMY cO CTODOHBI?
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[lpupona He BbIOMpaeT meJeid, pemIMJ OH, 3HAYMT, 4amle
6LIBAIOT BTOpHIE, 3HAYHT, Yalle HA COOPYKCHUE HABAJIUBAIOTCH
ONacHbIC AJA HEro rOPU3OHTAJbLHbIE HATPY3KU: OHM NBITAIOTCH
CBAJIUTh U 3[aHUA, ¥ MOCTH, M TPYOH (BEePTUKAJBHBEIE KO-
je6aHuA B 3TOM CMbIC/Ie MEHee OIACHBI).

Tak popunach mepsBasg TeOpHs pacueTa CeNCMOCTOMKUX
KOHCTPYKIMH: K OCHOBAHHIO COODYMCHHA MBICJIEHHO MpPH-
KJabIBAJNCh, BO3MOMKHBEIE [OPU3OHTAJbIbIE CMeIlalolmue CH-
Abl. 10 OBLIO GOJBHIMM JOCTHU}KEHHEM HAYKH: CTAJIO0 BO3-
MOMHBIM PACCUMTHIBATH KOHCTPYKIMH M HA YCJOBHA 3eMile-
TpPACeHMIA.

Ilepsbie HayuHble PEKOMEHJAIMM HA OCHOBE HAKOIUIEH-
HOTO OnbiTa GOpLOLI ¢ TOCTEACTBUAMU 3€MJIETPACEHHU: NpPH-
3eMHUCTble 3JaHMA HA yOpyrux, Kak MaTpal, OCHOBAHHAX,
3ejieHble 30HBI 6€30M1aCHOCTH B UEHTPe TOpojaa, I'ie MOKHO
HailTH yOeKMILEe HmpH CUIBHBIX TOJNYKAX.

Ho uem 6Gombme coperckuit ceitcmonor K. C. 3aspues
3HAKOMMWJICS C TOCJIE[ICTBUAMM 3eMJeTPACeHUH, TeM MeHbIe
yIOBJIeTBOPsIN ero 3Ti pexkoMmengaunun. Honeuno, «ropuson-
TaJbHbIE CUJIBI» BAaKHbI, HO Be[lb YaCTO TOJYOK NMPOXOJUT IOJ
caMHUM COOpYy)KeHHeM ¢ OblBaeT HampaBieH BEPTUKAJLHO.

B Takom ciiyyae MaccUBHOE COOpY)KeHUE BCeil cBoed Mac-
coif BocnpuHMMaeT yjaap M paspymaercd. Mosker, nago co-
amaBaTh rHOKNe CTPOEHHsA, NPY)KHHALINE, MoJo0HbBIe JepeBy,
Koropoe B 6ypio rHerca? Taxk 3aspueB mopgomesn K Hjee
co3JaHus rUOKNX KOHCTPYKUMIA.

B cepennne 20-x romoB Gblii OpraHM30BaH CHEUANbLHBIMA
HCCICNOBATENbCKUI MHCTUTYT CEHCMOCTOMKHX COOpY:KeHuil,
Koropwiil BoariaBui 3aBpueB. Hauanach pabora. 3emierps-
ceHue Havajuud M3y4yarh KpymnubiM miaaHoM. OTtjesnbHble co-
opy)KeHNA Kak Obl IONMaJM MOJ MHKPOCKON HAayKH.

B 1926 rogy 3aBpueB mpemiioKuJI «MOAMOACHIBATLY J10MA
aHTuceiicMmyeckuMu noscamMu. OHM CKpENIAIOT 3JaHie, Kak
06pyy — 60OYKY, KaK CTaJdbHOW Kapkac — Gopra KopabJs.
OHE He [alOT 3[AHMIO Pa3BAJUTLCA OT HANOpA MOA3EMHOM
Oypu. B Takux «moAmosicaHHBIX» [JOMax HPOMKHMBAIOT ceilyac
MUJIIMOHBL JIIOAEH.

3naHue B CeHCMMYECKHM OMACHOM paioHE [O/HKHO ObITh
aerkuM u npouHsiM. M Bor M3 mucTuTyTa 3aBpmeBa BLIXOLMT
HepBBId B cTpaHe JIeTKMiI GeTOH [JiA CTeH, IEPBLIA B MUpe
npefHAHNPsUKeHHBIE OETOH — MaTepual, NPCAONpPC/eJUBIINA
B CTpoMTelIbcTBe 1eaylo anoxy. OH-TO M mo3BojiseT jenarhb
CTPOMTEJIbHBIE KOHCTPDYKLMM C BBLICOKOH €TelcHblo ru0KocTH.
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B 1957 roay B Mexcuke nmpousolio oYepegHOe 3eMJie-
tpsicenne. OpHako Mexuko — crosmma rocymapcrTsa, Haxo-
JMBIIAasAcCA AadbIlle OT BMUIEHTpPa, YeM ropoxa Taxxko um Axa-
nmyJabKo, mocTpajaja cuiabHee. IloyeMy 3emiaerpsicenue
culbHee IOPAa3nI0 He Gnmskaiuime, a pansHuit o6bext? [la
notoMy, 4yTo TaxkKo ¥ AKamyJlbKoO CTOAT Ha KaMEHHBIX XOJi-
Max, a MexuKo — Ha OTJOKEHUAX, OCTABJIEHHBIX [APEBHUM
o3epoM. PrIXJjibie TPYHTH OT NMOA3EMHBIX ‘TOJYKOB KOJBIUIYTCH
momgo6Ho cryaHio. M1 3T0 oKasajoch rubenbHee [ 3MAHMH.
B 1985 roay ropog Mexuko cHOBa HOCTPajaj OT CHJIbLHOTO
3eMJIeTPSACeHHU .

OnelT mokasaji, 4TO B BOJHAX, KOJBIUIYIIUX 3E€MHYIO
TBepHb, ecTh Oojiee U MeHee omacHble Mecta. OKaszajnoch, UTO
BCe 3aBHCHUT OT NOACTHJIAIOUIAX CTPOEHNA TPYHTOB: TpaBHil
U TeCOK Haje)KHee, YeM [JHHA, TeM 6oJjiee — IJIMHA, HACHI-
uleHHass Bojoi. CaMbIM HAJEeKHBIM OCHOBAHMEM OKa3biBAETCH
NpoYHask CKaJja.

Onpepenus crTeneHb OMACHOCTH TOTO MJIM MHOTO OCHOBA-
HUS B cefiCMHMYeCKHX pAaHoOHAX, yueHbIe CO3[ajy [eTajbHbie
KapThl Gojlee M MeHee OMACHBIX ydacTkoB B ToOuamcu, Taui-
Kenre, Jlymanb6e u Apyrux ropopax.

[Mocrenenno Hauyaaud OIEHMBATh HA CEHCMHYHOCTH He
TOJBKO T'PYHTHI, HO ¥ CAMH COOPYIKeHHsA M PAHOHBI 3aCTPOMKH
B yenoM. Illupokue yamuel, 3esieHpie GyabpBapsl BCTAlOT 6apb-
epaMy Ha NYTH CTOJb ONACHBIX TIPH 3eMJICTPSACEHUSAX MOMKA-
poB. A BOT cTaTyH HA KpBIIIAX, JeNMHbie KAapHU3BI MOTYT
PYXHYTh OT TOJYKOB Ha HAXOOALIUXCA BHU3Y Jiofneil. Bor-
ACHUJIOCH, YTO CHMMETPHIHOCTb KOHCTPYKUUH fenaeT ux 6o-
jiee YCTOWYHMBHIMU B NOPY NOJ3€MHBIX Oypb.

KAYECTBO CTPOUTEJ/BCTBA — CEICMOCTOAKOCTD

...Muoro ner Hasag B llepy mpousomo cuiabHoe 3eMmiie-
tpsicenue. Ilocrpagan Kycko — Tor caMblif ropof, rpe Kor-
na-1o 6ulaa jgpeBHAsa croiuua uHKOB. Ilpm stom Gosee pas-
PYLIEHHBIMU OKasaJluch HOBble 3[JaHHUA, CTAPDHHHLIE e CTPO-
€HUA TOJHOCTBIO COXPAHHMJIMCH.

B uem pmeno? CpaBHuTesibHO HOBBIE [OMA, MO HMJeEC, JOJHK-
Hbl 6biTh npounHee! OGHapy)KuJIOCh, OJAHAKO, YTO KayeCTBO
CTPOUTENILCTBA palibliie ObIJIO BBILIE: CTPOUTEJNU OYeHb TOUHO
OpAroHsAJu APYT K APYyry MaccuBHbe OJOKM, M 3TO CTalo
BayKHBIM (DAKTOPOM MX TNOBLILIEHHOH CelicMOCTOMKOCTH.
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KagectBo cTponrtenbcrsa — npuMmenbkasmuecsa ciaosa. Ho
HHOrO IYTH K CO3[JaHHIO CeHCMOCTOMKMX KOHCTPYKUHH HET.

WHTepecHBI# NpPOEKT cO3[aj M BOIUIOTHJ B JKH3Hb HH-
sxenep @. JI. 3exensnros. Ilog ero pykosBoxcreom B Amxabage
IOCTPOEH TPEXITA;KHbII KaMEHHBIH [OM, KOTOpBIH, HO wujee
aBTOPa, CMOKET YCHEIIHO IPOTHBOCTOATbH COTPSACEHUAM 3eM-
au. Jlom omupaercA Ha OrpoMHBIE peccopbl, KOTOpbie TacAT
KoneGaHusi Kak aMoptusatop. Bec opHoro numb Goarta —
120 xuaorpammoB. OgHAKO MeTajsl PACXOAYyeTcA He 3psA:
CBA3b YKCIEPUMEHTAJIbHOro fomMa ¢ 3emieir B 13 pas MeHn-
mas, 9eM y oGbuHbIX 3nanuit. Ilpexmonaraercs, 4ro M npu
HecATHOAJILHOM 3eMJIeTPACEHUH B JIOMe [a)ke He 3a3BEHUT
mocyja, a Befb 00bIYHO B pailOHaX, IJe BO3MOMKHEI IIO3eMHbIe
TONYKU OOJiee BOCbMM 0asjioB, «3BeHHUT» He TOJbKO MOCY[a.

Tak uTOo >Ke, HaljeHA YHHUBEpPCAJbHAs 3AIUATA OT 3CM-
nerpsiceHusa? 3pech CNEeNUaJMCTHl OTHIOAb He eIMHOJYINHBI.
Cunraor, 970 peccopsl 00XOAATCA JOPOro, a BBICOTHBIE 3Ja-
HUA HM HA Kakue NPYXKUHBl He nocrasumb. Ilpuxopurcs
HUCKATh M Jpyrue ImyTH.

YHuBepcalIbHOTO CpeicTBA CEMCMMUYECKONW 3AIMTHI IOKA
HeT, a MoyKeT OniTh, U He Oyger. Ceiluac OOBLIYHO MCXONAT U3
MeCTHBIX 0cOGeHHOCTEH CTpOMTeNbHOH mioumagku. Hamge Bce-
ro 1eJaloT NOJ 3JaHWEeM TaK Ha3BIBAEMBIH JIEHTOYHBIH (QyH-
JaMEeHT, CBOe0Opa3HyI0 MOAYUIKY, OCJA0JAION[YI0 BO3jelcTBIe
Kosnebannit seman. Ho aro adpdexruBHo nuwb B TOM cayuae,
eciay TPYHT moj 3paHumeM He ocenaer. VHorpga momHumaior
COOpYsKeHUs Ha GeTOHHBIX CTOJ0AaX, 3aIMUIIAA €ro OT CaMbIX
paspymMTeNbHBIX Kosebanumil. Urorga Mcmonb3yioT B Kaue-
crBe Oydepa mepBblii 3Task BbicOKoro 3pmanus. Huxakux po-
TMOJIHUTEJLHBIX CPeNCTB 3TO He TpedyeT, 0COOCHHO ecau TaM
paclOJIOKeHbl MPOCTOPHLIC TOMELIEHUS — aTejbe, Marasu-
Hbl,— OTPaKJ€HHbIE€ BHICOKUMHM TMOKMMU KoaoHHamu. Takoi
«THOKHUIA» 3Tax [AeNCTBUTENBHO CIOCOGeH (XOTS M He MoJ-
HOCTHIO) 3AaIIMTUTL 3[aHMe LPU CUJIBHBIX Toja4ykax. OgHAKO
y artoro cmocoba ecTh W CYIIECTBEHHBIH HEJOCTATOK: [AOM
UCMBITBIBAGT YaCTbIC BCTPSACKU — «IXO» JAJEKUX 3eMJic-
TPsICEeHMIL.

Ceroaust aHTHCelicMu4eCcKas TeXHMKA II03BOJAET BO3BO-
auth, 10 —15-aTakEble 3/1aHNA, CIOCOGHBIE YCIEIIHO BbIfep-
JKUBATh 3eMJIETPACEHHUA CHUJIOH O CEMU-BOCBMH GaJlIoOB.

HoneuHo, ccth coopyKeHus, KOTOpble HH HAa KAKHe aMop-
TH3aTOPH He nocrasuiik. Tpexcormerposas Hypexkckaa I'dC,
HampuMep, RONMKHA BLIACPIKUBATL caMble CHJbHBIE 3eMJie-
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Tpscenus. B He MeHee clOKHBIX yca0BHAX JomKHA paGoTaTh
¥ BBHICOTHAA MJIOTHHA, KOTOpasA meperopaskupaer pexy Vurypu
B 3akaBKasbe. B Tey0 NIOTHHBI BJENAHBI «CTOPOKA-aBTOMA-
ThI» — cHenuaabHble ceiicMorpagni. Takum oGpasom, Bhico-
yaiimue B Mupe I'dC caymar He TOibKO 3HepreTmke, HO
M ceilcMosioruu.

YTo6b1 mpoOBepUTH CEHCMOCTOMKOCTD COOPYIKEHHsA, IPH-
XOJUTCA MMHUTHPOBATh IOJ3€MHBIE TOJYKH, «TPSACTH» KOH-
CTPYKIMM HA MOIIHBIX MHOTONPOTrpaMMHBEIX BuGponsaardop~
Max. VI Bce-rakuM HMKOrfa HeJib3sd CKasaTh 3apaHee, KaK II0-
BeAyT cebsA coopy)keHHsI B MOpYy moj3eMHOil Oypu. 3emue-
TpACEHMe W KOBAapHO M MHOTOJIMKO, €ro «GyHcTBO» MaJjio Ha-
NMOMUHAET TO, KOTOpOe yJaeTcsi OPraHM30BaTh B jaGoparopu-
ax. IloaToMy yueHble U MH;KeHephl PEMINAN YCTPOMTH HA HEro
3acany.

B [ywan6e na npocunexkre Jlennmna ects gom Homep 90.
JloM Kak oM, MHOrO3Ta;KHOe 3[aHMe M3 >Keje306eToHA, I10-
CTPOEHHOE M0 IOCHeNHUM peKoMeHAanusaM Haywku. OObI4HBIN
uioit goM. M tonbko opHa KBapTHpa Ha IEPBOM 3TaMKe
HeKUJIaAg. 3ech KOHTPOJIBHBIA MOCT, CTOAT NPUGOPHI, IPOBO/A
OT KOTOPBIX HPOTAHYJMCH K [JaTYMKAM HA ITayKax.

Wper yHuKajbHOE HCCIEHOBaHUE: PEIKUM €ro HaBs3bIBaeT
cruxusa. Huxkro He 3Haer, Korga «3aroBopAT» npubopsl, HO
KOI[la «3arOBOPSAT» — YYEHBIE IOJYdYaT B CBOE PACIOpsKeHne
Ba)KHYI0 [IONOJHHUTEJNbHYIO MHPopManuio o6 ocobeHHOCTAX
3eMJIeTPACEHMH B 3TOM permoHe 3eMHOro uiapa.

AHTHucelicMUYeCKOe CTPOMTEJIBCTBO — 3TO  XOpOIIO.
A Heab3da au, KaKk HM (AHTACTUYHO ITO 3BYYUT CErojHsd,
npesoTBPATUTh NOA3eMHYI0 Oypio?

O6parumcs BHOBb K pasjomy Cam-AHapeac, 4TO mpoJe-
raetT IO TPaHHUIE MEXAY ABYMs ILUIMTAMU 3eMHOH KOpBI —
Amepuxanckoit u Tuxookeanckoil. Bpemsa or BpeMeHnu Kpad
TMTAHTCKUX IUIAT TO B OJHOM MeCTe, TO B IPYIOM BHE3aIHO
HAauYMHAIOT «TEPeTbCsA» [APYr O APYyra, IMOPOKAAA 3eMieTpd-
CeHHUs, U 4eM pejKe IPH ITOM BHICBOOOKIAETCA DHEPrus, TeM
paspymnTenbHeil KoieOaHNA 3eMJIH.

Heapsss am cuapHble ygapHbie BOJHB pa3bUTh HA cepuy
6osee caabbix, XoTd M 6oJjiee YacThIX BOJIH, MHBIMH CJIOBa-
MU — BBI3BATb «UCKYCCTBEHHBIE€» ciabble 3eMleTpsaceHusa?
HepaBHo cTasio U3BECTHO O TAKOM NMpOEKTe: MHKeHephl Npex-
JIOKMIM MYCTUTH B PA3jioM BOAY, 4TOOHI celaTh Gojee miaB-
HbIM CKOJIbiKeHHe orpoMHbIXx muanT. Ho akcmepumenTuposats
B rycToHacenennom paione Can-Anjpeaca 6bii0 Obl GeayMu-
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eM: BAPYT HEOMKHJAHHO BBICBOGORMTCA OGoibIlas JHeprua?
Wmxeneps Hania ananor Can-AHpapeaca B 6ojiee MyCTHIHHOM
kpae — Ha Axsacke. Teneps dKcepuMeHTH NPOBOJATCA TaM.

YueHsie HafeoTCHA, YTO CO BpeMeHeM GyayT BhIpaboTambi
cpefcTBa [JA IPEAOTBPALIEHHA CHIBHBIX 3eMJIeTPSCeHHH.

T'aaga 6. CHACEHHE OT LIYHAMH

«BBICOKAA BOJIHA B TABAHH»

Jlo cux mop MBI TOBOPMIIHM TONBKO O 3eMierpscenusax. Ho
Beb CHBUTM B 3e€MHOW Kope HeM30e;KHO MOJKHBI BHI3BIBATH
u «MoperpsaceHue». U pmeiicTBUTENBHO BHI3LIBAIOT, A ellle
Kakue! «VlHo# pas, KOrga cTeHBI M KPBHIIIH YKe NAJaJin B
OBUITH ¥ TJaMEHY, HOCpeJUd KpPHKa M THUIMHBI, KOTAA Bce
KasaJloch y’Ke HaBCerja YCHOKOEHHBIM B CMEpTH, BBIXOJUJIA
n3 Mops, kak nocnenuuii y:xac, Benukas Boana, ruranrckas
pyxa Mopsa, Koropasg rpo3HO HaJABHTAJNaCh, MOJHHMAJIAChH
BBEpPX, Kak GauIHA MeCTH, CMBIBAafA KN3Hb BO BCIO IIHPUHY
cBoero nyTh». Tak pacckazan o6 aToM cTuxuitHOM GencTBUH
ero oueBHjel, 3aMeyaTejabHbil yuauickui moar Ila6mo He-
pyna. CruxuiiHoe siBjeHMe, KOT[A MOCJIe 3eMJETPACEHHS Ije-
HuOy/b B OKeaHe TMTAaHTCKAasA BOJIHA HaKaThiBaeTcs Ha Oeper,
pasHple HAPOABI HA3BIBAIOT [O-PA3HOMY: HEMI(bI M AHIJIMYa-
He — OPUJIHWBHOA  BOJHOH, ¢paHNy3b — CTPEeMUTEJbHBIM
UPUJIMBOM, AMOHIBI — IIyHAMM, 4YTO INEPEBOJUTCA KAK «BBI-
cokad BoaHa B raaHu». IlociegHee HasBanme NPUBHIOCH
H B PYCCKOM SI3bIKE.

I'ne m xorpga BOepBhrie BCTPETHJMCH JIOAM C yHamu?
OTBeTHTH HA 3TOT BOMPOC TPYAHO: GOJBUINHCTBO MUCHMEHHBIX
HCTOYHMKOB OTHOocutcA K EBpone m Bamxuaemy Boctoky,
ABJIeHUEe jKe ITO XapaKTepHO B OCHOBHOM (XOTSI W HE MCK-
mouureabHo) A 6eperos Tuxoro okeana — A TeX CaMbIX
«TOSICOB», THAe NPOMCXONUT NPUMEPHO BOCEMbECAT MPOLEH-
TOB BCeX 3emJieTpsAceHuii Ha 3emie.

B orkpsIToit He Tak papHoO O6MOGIMOTEKe TJMHAHBIX Tab-
anyek — ee packonaim y ioceaxka Pac-lllampa B Cupmnu —
HalleHa KJIWHONKCh, IOBECTBYWOINAass O TOM, KaK BOJHA He-
BMJAHHOM CHJIBI CMbLIAa CTOJIMIYYy HAXOAUBIICTOCSA B DTHX Me-
cTax rocymapcTsa Yrapwur.
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I'uGens nerenpapuHoit ATAaHTUAB TAK)Ke, BO3MOKHO, CBA-
3aHa ¢ 3eMJyeTpsceHueM u nyunamu. Hexoropele yuensie mo-
JaralotT, 4To KaTtacrtpoda 3Ta NpOM30HLIA B cepefuHe 2-T0
THICAYENETUSA O H. 3., KOrja B3OPBaJICA MOJBOXHBIA BYJIKAH
y rpeueckoro ocrpoBka Tuper (Cauntopmu). Taxoe nasepse-
HUE BHOJIHE MOIJIO NOPOAUTH GONBIIYIO, Pa3pyILIATENbHYIO
Bosny unyHamu. Mssepmenme y Tupm npuseno k rubenan
MuHoiickoii KynbTypel na HKpure. Ho spech am 6suma pac-
[OJIOKEHA  INIATOHOBCKAA  ATIaHTHAA, OCTaeTcsd IOKa
3arajgKkom.

I'posnoe mpupopunoe siBaeHuc HyHaMH, CBA3aHHOE OOBLIYHO
C 3eMJIeTpACEHHEeM, OCTABJSAIO HeM3INAAUMBIN CJel B MaMATH
HapojoB. Ecte Mmudut o Beemupnom nortomne: mymepckue, Xpu-
cruaHckue, umciaamckue. OcraBuiM CBOM CKAa3aHHUsI O HABOJ-
HEeHHUsAX M MHOrue Hapoasl 3anagHoit EBponsl: 6acKm, KEJabTHI,
HpJAAHANb], CKAHTMHABHI.

B puryansHo#t kuure skpenos Mmaia «Yuaam-Banam», B
KOTOpOH omnuchiBaeTcss mopo6Has katactpoda, oTMevaercsd,
Y10 JI0AM «OblIM morpeGeHBI CpefM NecKa B MOPCKHX
BOJHAX Y.

O mogoOHBIX BOJHAX IMOBECTBYET M JIereHAa MAHRAHOB —
BhIMepIIEro mieMeHd wuHpaeines, oburasmux B CesepHoi
Amepuxe: tyun sakpeiu Coanue, JIyHy ¥ 3Be3pgn, a Kor-
Ja paccBejo, IOABHINCh «BOJAAHBIE TOPbI», 3aTONUBIIME
3eMJIIO.

Jlereuga o morome pacmpocTpaHeHa M cpejH IOJUHe-
suidnes ['aBalicKUX OCTPOBOB, paioHa, B 6OJBLIOH CTEHEeHH
nojBep:KeHHOro nyHamu. B Heit pacckassiBaercs o rocypap-
cree 6Gora Hame — Ha-Xy-O-Hane, xkotopoe Haxoxuiaoch
rge-to B Tuxom oxeaHe u moru6io BO BpeMsA «HAalIeCTBHA
BOJIHY ...

KAK 9TO OBBIYHO IIPOHCXO/HT

Yewm e 06bACHUTL, YTO «BHICOKAs BOJIHA B FaBaHM», TaK
WAM HWHAayYe, NpocMaTpuBaercsi B OOJNBIINHCTBE JereHp, rje
onucano 6yicTso BogHo¥u cruxuu? Bo-mepBeix, TeM, YTO AB-
JIeHMe 3TO CTApPO KAK MHD: y4eHbIe OTKDbLIN cjaefbl LlyHaMH,
KoTOpble GylleBaju HECKOJBbKO ThicsiyesneTui Hasax. Bo-Bro-
pBIX, €ro IOBCEMECTHOCTHIO M CPABHUTEJBHON YacToTOH (3a
nocaepnue 2500 ner ormeueno Gosee 800 kKaracrpoduyeckux
nynaMmu). VI B-TpeTbHX, €ro HeOHJAHHOCTBIO, «HoOcjeae-
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CTBHEM»: «BHICOKAsd BOJHA» IPHXOJUT OOBIYHO TOrja, KOTAa
3eMJieTpsiCeHNe Y)Ke TMO3afIH.

1 mosbpsa 1755 roma crpamHasa KaracTpoda mopasuiaa
cronuny Ilopryranum — ropop Jluccabon. Bein Jlenn Bcex
CBATHIX — KATOJMYECKHWH MpasiHMK, JKUTEAN cobpajiuch Ha
forocayskenne, KOrfa OTJYLIMTEJbLHBIH T'POXOT W TOMYOK TO-
Tpac ropoa. Crensl pymmiuch. CBeyn u jJamMnajsl B EpKBax
BHI3BasM noKapel. K monymHio roposm, MOMKHO CKasarb, ObLI
mouyTH I1AYMCTO cMeTeH ¢ Jjuna 3emiau. M korpma, kasajoch,
y#e HIHMYTO He MOTJO YXYAIINTh IOJOKEeHHe HecYacTHHIX
nuccaboOHIeB, HA ropoj OOpyLIMJIOCH MOpe: BHayajle BoOJa
orcrynmia u3 OYXTHI, a 3aTeM OTpOMHAsi, TPUANATHMeETpPOBas
BosiHa nBuHyJdach Ha JluccaGou. Ilornbima macca mdropei.

LlepxoBs HazBasa JMccaGOHCKYIO Tpareguio «Kapoi roc-
MOJHEH», a OTCTYNJIeHNWEe M HOBOE HACTYIJIeHHMe MOpA — «Qy-
HoBeHHMeM OokbuM». Temepb MBI 3HaeM: 3TO ObUIO IHyHaMH.

HoBapcTBo 1yHaMu 3akjioyaeTcsi B TOM, 4TO «BO30Oymu-
TeNb» 3TOr0 sBJEHHMA HAXOHUTCA TOJ /HOM OKeaHa H, Kak
TpaBUio0, 32 COTHH, & TO M 32 THICAYM KHUJIOMETPOB OT TOTrO
MecTa, rjge NpOsABJIAIOTCA Bhi3BaHHble UM mociaenctsus. He
BCAKOEe HOLBOJHOE 3eMJIETPSCEHUE IOPOKIAET PAa3pPYyIINTeNb-
HYI0O BOJHY, & BOT €CJM OYard ero JiesKar HerayboKo, TO
TOJ3€MHBIN TOJIIO0K CMeU[aeT GOJNbIION YYAaCTOK [IHA, KOTOPHI,
JAeficTBYsl HamojaoOMe IOPIIHS, BHITAJIKHUBAeT HAaJ HOBEPXHO+
CTBIO MOpPA BOJHYIO KOJOHHY — OHa B CBOIO O4Yepejib IOPOK-
pgaet Oeryuiue BO BCe CTOPOHBI BOJIHBIL.

HaGnogenns um uccaeqoBaHMsA NOCHEJHHX TpeX IecATH-
JIETHH NOMOFJIM PACKPHITL MEXaHU3M 3aPOMKAEHUSA M IBOJIO-
uun «6oapmoi BoaHbI». Tomdox sTum paGoram jaja Kara-
ctpoda, obpymmsmasgca B 1946 roxy ma I'aBaiickue octposa.

LlynamMu 3apopmioch MOYTH B YeTbIpeX THICAYAX KHJIO-
MmerpoB ot I'aBaiieB, B AleyTcKoil rpsaje, y ocTpoBa YHHUMaK.
IMogsomHEIi TONYOK MOPOAKI CTOJB GONIBUIYIO BOJHY, YTO OHA
CMBIIA MAsK, BO3BBHINABIIMICA HAa 34 MeTpa HAJ YpPOBHCM
mopsa. O6pymMBIIMCE Ha OCTPOBA B BHUME Bajla BHICOTOM C
NATUITAKHBIA IOM, LYyHaMH Pa3pyUINJIO COTHH JOMOB — CHJIa
BOJIHBI ObljIa TaK BeJdMKa, 4YTO JAOBOJILHO OOJbLILIOM, M3 Me-
TAJJIOKOHCTPYKHMHA MOCT oTGpocuiio jjajcko B cTopony. Ilo-
ru6no MHOro JIIOfied, MarepuainbHbie YOBLITKM OBLIM KO-
J0CCATBHBI.

IToyeMy nymaMm OKasajioch CTOJbL «AaJbHOOOUHBIM» ?
W sra 3aragka packpsita naykoi. ITomBommblit TOAYOK mo-
poKjaer TAK HA3LIBACMYIO JJMUHHYIO BHYTPEHHIOI BOJHY —
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ANMHA ee COTHM, a TO M Thicuu KuijomerpoB. Korpga soana
nopomya K Gepery, K MeJKOBOJALIO, OHA Kak OH BcTana Ha
AblOnl ¥ o6pywmiach Ha [aBaiin.

CuapHble LYyHAMH He Tak YK peaku: B pauone Tuxoro
OKeaHa OHH IPOMCXOAAT npumepHo pas B rox. Haracrpodu-
yeckue ke — mopgobusie ToMy, uto B 1946 rogy mpowmsomuio
Ha ['aBaiisix,— K c4acTbio, ciayyaorcsi MHOro peske. Taxk, us
16 cunbHbIX HyHamu, saperucrpupoBannbix ¢ 1737 roma B
paitone Hamuarkm m Kypuiabckux ocTpoBoB, K paspsAiy Ka-
TACTPO(PMUECKHX OTHOCAT TOJBKO YeThIpe.

Bor kak onuceiBaer cuabHeimee nynamu 1737 ropma us-
BecTHBIA HccaemoBatens [lanbHero Bocroka C. Hpameunnn-
HUKOB: «...0K0JO ABauyu, Kak ¥ Ha HaMyarckoéi JomaTke
M Ha OCTPOBAaX, OBLIO CTpalIHOE 3eMieTpPACEeHHE C YpPe3BHI-
4YailHBIM HaBOJHEHMEM, KOTOpoe ciefyloum oGpasoM Ipo-
ucxoguiao. Oxtsbpsa 6 umcna momamyroro 1737 roma momo-
JIYHOYH B TPEThEM 4Yacy HA4aJoCh TPsICEHHE U C YeTBEPTHh Yaca
NPOIOJKAJIOCH BOJIHAMHU TaK CHJIBHO, 9YTO MHOTMEe KaM4YaTCKHe
IOpTH ob6Banuxuch U Gasarannl nomagaan. Memxay TeM y4u-
HMJICA HA MOpe Y;KacHB IIyM ¥ BOJHEHHE, H BAPYI B3JIHJIOCh
Ha Oeper BOABl B BHIINHY Ca)KeH HA TPH, KOTOpasg HHUMAJIO
He CTOsiB, cOekajla B MOpe W yfajujach oT 6bepera Ha 3HATHOE
paccrosinue. [lotoM BTOpPMYHO 3eMJiA BcKosie6ajach, BOABI
npubbLIO IPOTHB MPEKHEro, HO MPH OTJHMBE CTOJb [AJIeKO OHA
cbemxania, 4TO MOpsA BHAETh HEBO3MOKHO Oblio. B TO Bpems
YCMOTpeHBl B INpOJNBE HAa J[HE MOPCKOM, MOMKIY IepBBIM
u BTopeiM Hypuiabnckum ocTpoBoM, KaMeHHBIE TOPHI, KOTOpHIE
[0 TOrO HMKOrJAa He BUIAHBI, XOTA TPSACEHHEe M HABOJHEHHE
cayyajoch u npekae. C yerBepTs yaca mocje TOro CHycTA
NOCJIeJOBAJM BAJIbl Y;KACHOrO M HECPABHEHHOro TPSACEHHd, a
OpU TOM B3JWJIOCH BOAbI Ha Geper B BuimiuHy caxkeH 30; Ko-
Topas MNO-TIpEe}KHEMY, HMMAJI0 He CcTosB, cOe)ana B Mope
M BCKOpe cTaja B Geperax CBOMX KOJbIOasgch depe3 Jo0Jroe
BpeMs, umHorga Oepera mogHuMMas, mHorga yberasa B Mope.
Ilpen KamkabIM TpsiceHHeM CJbILIAH ObLI MOJX 3eMJel0 CTpall-
HBIA LIYM U CTEHAHHE».

Ocob6eHHO MOYy4YHTeNbHBIM B 3TOM cMbicie 6bu1 1923 roa.
14 ¢espansa na Bocrounsii 6eper Hamuarku, or ABauUMHCKOM
ry6ul o ropoga Ycrb-Kamuarcka, ogHa 3a Apyroi XJbiHYIH
Tpu «Gosbmime BOJHBI». Cuiaa mx ObLIa TAaK BeJMKa, 4YTO
JBYXMETpOBbIe JIbAUHBI Oblau BhIGpOUIeHBl HAa Geper Ha pac-
CTOAHME [0 JABYX KujioMeTpoB. Boja cMbLIa B Mope JIOJKH,
3anacel pbibbl M cOJM. A JeHb CHYCTs BOJAHON BaJ BHICOTOM
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C TpexsTaKHHIH [JOM CMBIJ YacTh Nocedka ¥YcTs-Hamuarck
(Torza o eme He Onl1 ropomoM) u Tpu peiGosaBoga. Beiim
yejloBeYyecKne sKepTBHI.

OpHaxko H3 3ToM Gemsl OBLIAM cAeJAaHH BHIBOABLL sHuTeNN
o0HApYKUJIK, YTO OT «BBICOKOH BOJHBI» CTPAjalOT OTHIONL He
BCEe OKpecTHble MecTa. BrocieacTBum, Korja CTHXMA CHOBA
nabpocusiach Ha paspocuimiicsa ¥Ycrb-HaMuarck, yueHsle mpo-
BENM «Urpy CTUXHH» Ha Mojeau W BhIpaboTalIM peKOMEeHAa-
IMH, KyJa IePEMECTHTh NOCTPOMKH ¢ «IyHamuonacHoi» [fem-
6uesoil Kochl B Gosee GesonacHoe Mecto. Ilpousouuio aro yxe
B cepegune 60-x ropmos.

Camoii cunbHO# KaTtacTpodoii mOCHAeTHNX JECATHIETHH Ha
Hanvuem Bocroke 6uiio yymamn 1952 roga. M xorsa Boxna,
obpyminBmasica Ha octpoB [lapamymmnp, mo-smgumomy, yc-
TyHaja I0 BHICOTE TOH, KOTOPYIO TaK KpacouHo ommcaia Hpa-
[IEHMHHUKOB, 110 OXBATy TEPPUTOPHH U [0 OPUYMHEHHOMY
yuiep6y 3TO HaBoJHeHHe He uMeJo cebe paBHBIX Ha [lanbHeM
Bocroxke.

Kak y6epeuncs ot Gegni? UToOH Haynath NyTH pelieHUs
npobseMBl, OTBETHMM paHbIIe HA BONPOC — IOYEMY I[yHAMH
UeJUT B OXHH M Te 3Ke palonsl: Ycrb-Hamuarck B 1923
u 1964 ropmax, ocrpos Ilapamywmwup B 1737-M u B 1952-M?
Jleno, KOHeYHO, He B TOM, YTO MecTa 3TU (ATAIbLHO OOPEYEHHI.
ITpocro Bonna, npgyuasa k Gepery, ycuiuBaeTcs, BhIpacTaeT "B
pazMepax M3-3a O4epTaHUM mnobeperKbs: B HEPBOM cjiyyae —
aro G6yxra, co6npalou1a;I BOJIHY B (bouyce KakK pedekTop, BO
BTOPOM — CYKAIOIMACA MEJKOBOJHBIA IIPOIMB, MOAHHMA-
IOIUil BOAHBIA BaJ «HA ABIOBIY.

TEXHHKA BE3OIHNACHOCTH

WUsyuasa mocaepcTBus nyHamu, ydeHble PAaHOHUPYIOT I10-
GeperKbA 1O CTeIleHM MX «UyHamMuomacHocTu». B merkoTopsIx
MecTax — KaK Ha JlemOueBoirt Koce — QoJibille HUYEro He
crposit, B apyrax (ma ITapamymupe, Hanpumep) ocHOBHBIE
NOCTPOMKHM BO3BOMIATCA HAa BBICOKOM XOJMe, HEXOCAraeMoM
AJA BOASHOrO Baja.

Ho 510 snumb HacTubie Mepsl, coBceM yiTu ot Oepera
HEJIL3A: TaM pachojioKeHnl mopTtsi, psibosasonsl, a B Haun-
opuun, Hanpumep, emie U atoMHas MeKTpocTaHuusa. EcTb
Jipyroe CpeCTBO — yKpenjisTh Hambojee ysasBMMble PailOHBI
M B cly4yae OIACHOCTM CPOYHO 3BAKYMpOBaTh Jawojeit B 6e3s-
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omacHble MecTa. [/ 3TOr0o HY)KHO Hay4YMThCA NPEJCKA3biBATh
«BBICOKYI0 BOJIHYY.

Kak Mpr yxe oTMeuann, GOJABLIMHCTBO LYHAMH IMOPOMK-
JAAIOTCA MOABOXHBIMU TONYKAMMA. 3BYK OT 3eMJIETPACEHHH 06-
TOHAET BOAAHOM BaJll M MOKET CHYKUTH NMpeAyNperRIeHneM o
Hajgsurapomeiica Bonne. IlpaBma, gamexo He Kaskmoe 3emute-
TpsACeHMe BLI3EIBaeT IyHamMu. JIo)KHble TPeBOrM MOTYT NpH-
BECTH K TOMY, YTO 3aTeM WM B HACTOAMIYI0 HHKTO He MOBEPHT.

Tounbifl TPOrHO3 I[yHAMHU CTAHET BO3MOKHBIM JIMIIb TOT-
Jia, KOrjja YAAcTCA PACKPHITh NPUPOAY M CKPBHIThie MEXaHU3MBI
3TOTO ABJEHUSM, HAYMHAIOMIErOCsA [AJEKO OT TJa3 4ejiOBEeKa, B
riybuHax oxeaHa.

Jupextop CaxajluHCKOr0o KOMIJIEKCHOTO HAaYYHO-HCCIEO-
Batesbckoro mactutyTta C. JI. ConoBbeB mpemjioKuia 3aHATH-
CA MOMCKOM M M3y4YeHHMEM «MaJIbIX I[yHaMH», KOTOpHIEe BO3-
HHUKAIOT 3HAYMTEJbHO Yame, 4eM OojbImue.

B 1975 rogy B HayuyHwlil peiic BBIIIEJ COBETCKUH KOpabib
«Banepnan YprniBaeB». YdeHble OTHPABUIMCH H3Y4aThb Iy-
Hamu. B okean 6b1nn morpyskeHnl Npubopsl, CHOCOOHLIE yIaB-
JANBaTh [ajke cambie ciabbie mOABOJAHbIE TONYKUM M (UKCH-
poBaTh eAgBa 3aMeTHble, MHJIJIMMETPOBEIE BOJHBI, KOTOpDHIE
MOryT BHIDACTH M NOpPOAUTH y 6eperoB omacHeie BOASHbIE
paiisl. [Ipu6opsl atn paboranu Ges ygactus yenaosexa. Cobpas
HYKHYI0 mHbOpManmnio, oHM BCILUILIBAJIM HA IIOBEPXHOCTh H
mofaBaju Ha Kopabab «paguorosoc», 4Tobbl HMX B3AJH HA
6opr.

B 3710 e Bpemsa na meicy Kpait CBeta KypHIbCKOro ocCT-
poBa Illukoran Bena pabory ruapodusndeckas obcepBaTopus
toro e mHcTuTyra. CnepmanbHble ceilcMudYecKkHe NpPHGOPHI
YKIaAbIBaNMCh HA JHe oKkeaHa Ha paccroanun 10—20 kumio-
MeTpoB ot 6epera. OHn «caymanu» ciaabble MOKBOHBIE YHa-
PHI, @ JATYMKH JABJEHUs yJIaBANBAIM ¢«MUKDPONYHAMH», COOT-
HOCSI 04ar ero BO3HMKHOBEHUA ¢ DNAIEHTPOM 3eMJIeTPACeHH .

Pa6ora sTa mpopmomkaercs, NpPOrHO3b PeryJsApHO IOCTY-
naioT yKe ceiluac. CoBeTckoil ciaymbe npegynpeKgeHns uy-
HaM# YAaJOCh He NPONYCTUTh HM OJHON «BHICOKOH BOJHBI»
naungas ¢ 1958 ropma. Taxk, 24 maa 1960 ropa, Korga myHamu
Habnogann 8 Yunu u flnonmm, y mac Gegy ymajoch mnpep-
yupeauTs Gaarogaps OOMTENbHOCTH [€KYPHOro Ha ceicMo-
craunuu B CeBepo-Hypuincke: Hacenenme 3a6aaroBpeMeHHO
y3HAJO O HAJBHralomeicsts BOJHe M CYMeJO BOBpeMsA
YKPHITBCA.

HenaBno cospan MesxayHapojgHblii KOMHTET HO I[yHaMH.
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Boabmas rpynna ysensix u3 CCCP, Kanagw, CHIA, fnonnn
M IPYTHX CTPaH BeJeT KOMIUIEKCHOe MCCIe[lOBaHHE ITOH Ipo-
6aempl. YiKe co3aHa M NMOCTOSHHO COBEPLIEHCTBYETCH MEK-
AyHApOAHAsA CHCTEMA NPEAYNpe:KJeHNA [yHAaMH. Y UeHBIM pH-
cyeTcsa Gamakoe Gyayigee, KOrga COTHM NpPHGOPOB, MOTOGHBIX
TeM, uTo 6bIu Ha « YpbiBaese», OYAyT cIyHIaTh IYJbC 3eMJH
noji okeaHoM, (pMKCHpOBATH HA €ro MOBEPXHOCTH MaleHiuue
BOJIHBI, CHOCOOHBIE MOpoaMTh Oemy, a cHCTeMa CIYTHUKOB
cBa3u, nepepawmux uHdopmanuio Ha IBM, MraoBenHo omo-
BECTHT HacejleHHe 00 ONMacHOCTH Cpa3y Iocje 3apOKIeHus
«BBICOKOM BOJIHBI» M 33J0JITO0 [0 TOro, Kak OHa OOpYyUIMTCA
Ha Geper.

Taasa 7. ITPOBJIEMBI OKEAHA —
OKEAH IIPOBJIEM

MBI JKHBEM HA INIAHETE OKEAH

ITpo6nema nynamm yBesa Hac ¢ cymd B oKeaH. Bupouewm,
npobaeMBsl «TBepAM» M «XJisAGeil» IepenyeraloTcss HACTOIBKO
TeCHO, 9TO WX HEBO3MOKHO pPacCMaTpUBAThH B OTpPLIBE APYT OT
npyra. Memxagy TeM B OKeaHe He MEHBbIIEe 3araJoK, 4eM Ha
cyme. Bojee Toro, yenoBeuecTBy OH HM3BECTeH rOpasfo Xy-
;Ke — JIIOAM TOKAa He 3HAIOT OTBETOB HA MHOTHME BOIPOCHI,
cBA3aHHBIE C OKeaHCKMMH npoctopamu. OTnpaBuBLMIKCH B KOC-
Moc, ctynuB Ha JIyHYy M mocsiaB ammaparsl Ha [gpyrue Iia-
HeTHl, O CBOei 3eMHOH KOJBIOeJIM — OKeaHe B IEJIOM psAfe
BOIIPOCOB MBI ofjiajjaeM MeHbIOed HaywyHoW uHDOpMauuei,
geM 00 OKpY’KaioI[eM HAC KOCMHYEeCKOM HPOCTPAaHCTBE, XOTH
¥ 3HaeM Telepb B 00IIEM-TO HEMAJIo.

Horpa ppesBnme Myjgpeusl mnniTajiuch NpefcTaBUTh cebe
Halle MHPO3JaHMe, OHM IOMeUWaJH BCIO TBEPAb 3EMHYIO B
BHJIe OFPOMHOI0 OCTPOBa, OMBLIBA€MOro CO BCeX CTOpoH Mu-
POBLHIM OKeaHOM (MO-TpeyecKHd OKEAHOC — BeJMKAasa peKa, o6-
Texaomaa 3emyio). U, Hamo ckasarth, ObLIIM He TaK YK
M JaJieKH OT MCTHHBI. MupPOBOH OKeaH, KaK BBIACHUIOCH
nosaHee, feicTBuTeNbHO 3anumaer 70,8% 3eMHON mOBEPXHO-
ctu (B Cesepuom nonymapuu — Gonee 60%, B IOmuom —
6osee 80%), Tak YTO ¢ M3BCCTHBIM OCHOBAHHEM INIECTh 3eM-
HBIX MaTePHMKOB MOKHO CYUTATH HPOCTO TUTAHTCKUMHM OCT-
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poBaMu, cpefi MHOMKECTBa JPYruxX IoMejbue, B GeckpailHmx
BOXHBIX IPOCTOPAX.

Ecnu cpaBHuBaTh OKeaHCKue TIyOMHBI C BHICOTAMU CYIIH,
TO CpaBHEHHNE TaK)Ke OKaKeTcsA B noib3y okeana. [louru tpu
4yeTBEPTH JIHA OKeaHa pacnojaraercAa Ha rayGmHax or 3 [0
6 kunomerpos, a Haubosbiiaa ray6una npessimaer 11 ku-
JIOMEeTpPOB, TOr[a KaK BbiCOYalIlIasg ropHas BepUIMHA CYIIN HE
pocturaer 1 9 KUIOMeTpOB.

OxeaH — OrpoOMHBbI €CTECTBEHHBI aKKYMYJIATOP HE TOJb-
KO BJIATM, KOTOpas 3aTeM IPOJIUBAETCA HA 3eMJI0 NOMAAMM,
HO M coJIHeuHoro remja. HoHe4yHo, B NPUIOHHBIX CJI0AX XO-
JIOJHOBATO, TaM TeMIlepaTypa majgaeT 0 OJHOro-ABYX rpapmy-
coB leabcus, a B noasApHbix 00JacTAX U BOBCE ONYCKaeTCH
ke Hysa. Boga tam He mpoMepsaer 10 HA TOJLKO IOTOMY,
4TO COJIEHass, KOTOPOM [JIsl mpeBpalleHus B jgej HyKHa Gouee
HU3Kasg TeMIepaTypa, ueM [JA HpecHOH. 3aTo cpejHerojoBas
TeMIeparypa [OBEPXHOCTHBIX OKEAaHCKMX BOJ  paBHaA
17,5° C — coBceM KomuaTHasa! ITo Ha ueJBIX TPU Trpajgyca
BHIIIIE CPEAHEro0BOil TeMIIepaTy pbl BO3LYXa Haj okeaHoM: 14 u
17 rpagycoB ans yejioBeka — Oosbluiad pasHuua. A riaasHoe,
HAKaIMJIMBas TeIJo, OKeaH CMsr4aer 3eMHOIl KJIMMAaT, OXJarK-
JaeT ero JetoM u moporpesaer 3umoi. OgHO neso, Kak u3Be-
CTHO, MOPCKOM KJIMMAT rae-HUOYyJb B YMEpPEHHBIX UIMPOTAX:
JBaJIAaTh TPAaAyCcOB TeIJa JieTOM, fa elle ¢ YacThIMH AOMIA-
mu, n ne Hmwxe 5—10 rpagycoB moposa sumoit. VI coscem
MHOE — KJIMMAT KOHTHMHEHTAJbHbI, C MepenajaMu TeMmIepa-
Typ ot 40 rpagycoB kapel aerom go 40 mMoposa 3umoi, a He-
PCAKO — OT HECKOJbKHX TPajycoB MOPO3a HOYBIO O TPUALA-
TUTPAAYCHOM Kapbl JHEM.

Pas okean — akkymyasitop remsa, TO OH, camo co06oil
pasymeercs, U akkymyasitop sunepruu. He tonbko Mexauu-
YECKON — BOJIHBI, IPUJIMBLI, HO ¥ THAPOTEPMUYECKOH — pas-
HULA TCMIEPATYP MEKAY XOJOAHLIMH TAyOMHHBIMH M TeIl-
JIbIMU [OBEPXHOCTHBLIMH CJIOAMI BOJBI.

ITo mMepe TOro Kak MHPOBOU TOIJMBHO-IHEPreTHYECKMI
Gasalc CTAaHOBUTCA BCe HanpsiKeHHee (B mepcrnexkTuse Oam-
WaNMKUX JeCATUIETHI MOAXOAAT K KOHLY CPAaBHMTEJNBHO JIer-
KO U feunieBo fo0biBaembie 3anacskl HedTH, NPUPOLHOTO rasa,
yrias), yuenble Bce 6ojice BHMMATENbHO I[PUCMATPUBAIOTCH
K NOTeHIMAJbHbIM SHEPreTUYECKHUM BO3MOKHOCTAM OKeaHa.
MebiciieHHOMY B30py PUCYIOTCSL THUTAHTCKHE IPHJIMBHBIE
anexktpocrannuu XXI Beka (nepemaj ypoBHA BOgbI y MIIO-
TUHBL — A0 18 MeTpoB), TLICAYEKHIOMETPOBBIE JIHHUU BOJ-
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HOBBIX 3JIEKTPOCTAHIMH, ajeKTpoKabesn, NIPOTAHYTHE K HO-
Oepekbi0 OT THAPOTEPMHMYECKHX IHEProyCTAaHOBOK B TPOIU-
YeCKHX OKEaHCKHUX npubpeKHBIX BOAAX.

Oxean — xpanuTeab orpoMubix Gorarcts. B mopckoit Boge
pacTBopensl MHorue ueHHole Mertannbl. Co BpeMeHeM JOfM
Haydarcsi JoObIBAaTH UX M3 OKEaHa TAK ’Ke, KAK JOOLIBAIOT
CerojHs W3-MO0J 3eMJIH.

Benuknit pycckuin yuennii [I. V. Meunnmenees Mmedran B
cBoe BpeMsa 00 oOTgajieHHOM OyAyleM, KOrja JIOAU CTaHYT
NpPOM3BOAMTL CHHTETHYECKHE MaTepHajbl C 3apaHee 3ajaH-
HbLIMU CBOWCTBAMM HE TOJBKO M3 OPraHUYECKOro ChIpbAd — U3
Toil wactu HedTH, rasa, yris, KOTOPYIO YJACTCA CHACTH OT
COMKIKEHUA B TONKAaX JHEProyCTAHOBOK, HO M M3 ChIpbA He-
OpraHMYecKOro: M3 TOPHBIX MOPOM, a30Ta BO3AyXa M M3 MOp-
CKOHM BOfibl. A cerojHs JIOfN CTaBAT HA MOPCKOM MEJIKOBO/Ibe
OypoBble BBIIIKHM [Jis H00bIY¥ HeTH M NPUKUABIBAIOT, KaK
noOpaThCA OO OrPOMHBIX 3aJiesKell KOHKpelui — 3Takux Oy-
JILDKHUKOB W3 MeTajljla, KOTOPHIMM YCEeSiHO JHO OKeaHa (K
CO’KaJIEHHI0, HA CpaBHUTENbHO Ooabuioi ray6bune). Hy, m
KOHEYHO jKe, pnlO6a, Apyras MOpCKas KUBHOCTb, BBICOKOKAa-
JIOpUHHBIE BOJOPOCJHM — BEJHKOE HOJCIOpbe IPOJOBOJb-
CTBEHHOMY 6aJjlaHCy YeJIOBeYecTBa B YCJIOBHAX, KOTJA KaKAbIH
TpeTHil YesoBeK HA 3emJje CerogHs He MOJy4YaeT MOJHOLEH-
HOTO NHMTAHWSA U COTHU MWJIJHMOHOB KECTOKO TOJIONAIOT.

HpoposoabcTeennbie pecypesl Muposoro okeana, 1o cy-
IeCTBY, TOJIBKO €lj¢é HAYMHAIOT Pa3pabaThiBATLCA B MOJHYIO
cuny. Iloka utTo «BKIam» oOKeaHa B MHPOBON N POJOBOJIB-
CTBeHHBI 6ajlaHC He N peBBIIIAET HECKOJIbKHX IPOILIEHTOB, a
TEOpPeTHYECKN MOT Obl COCTAaBJATH HECKOJNBbKO fAecATKOB. Bce
cbecTHOe, 4TOo goOniBaeTcsd M3 OKeaHa, 9To Ha 90% pniba, Ha
5% — pasuble Mosutocku (ycrpuusl u mp.), Ha 3% — pa-
Koobpa3Hbie (Kpabbl, OMapel, KpeBeTKH H T. A.) M Ha
2% — Bogopocau. Ilpu aTom B oHUX pailoHax OKeaHa, cpaB-
HUTEJIbHO JaBHO OCBOEHHBIX, A00bIBaeTCA BJecCATEpO GOJiblue
«[apoB MOpSfA», 4YeM B APYTMX TaKUX ?»Ke, HO OCBOEHHBIX
ropasjo Xxye. ITO INOKa3blBaeT, YTO B MNPUHLUIE AOGHIUY
MOPCKHX IPOJOBOJIbCTBEHHBIX NPOAYKTOB MOKHO YBEJIHYHUTH
B Heckonbko pa3: Ho onnospemenno aro mokassiBaer, uTo
nopa orHocuTbci K MUpPOBOMY OKeaHy IO-XO3AUCKH, BCIOAY
nepexoauTh OT pPHIGOJIOBCTBA K HAayYHO MOCTABJIEHHOMY pbl-
OOBOJICTBY, HE 3arpA3HATbL OKeaHCKHe BOMBI, CTAPaThCA KOM-
TJIEKCHO Pa3BUBATh BOJHOE XO3fWCTBO, TaK, 4T0OBl H06bIua
NOJIe3HBIX HMCKOIIaeMbIX CO JHA MOpA He Mellaja BOJOpOC-
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JIeBOJCTBY, a 3TO MOCJe[Hee, B CBOIO o4Yepe/ib, — MJAaHTANHAAM
0 pa3BeJleHNI0 MOJUIIOCKOB M pakoobGpasHbix, pbeibo3aBomam
M PBIGHBIM «TACTOUIAM ».

Muposoii okean XXI u tem Gonee XXII Bexa pucyercs
BOOOparkeHMIO KAaK OTPOMHOE U CJIOKHOE X03fHCTBO rioGajb-
HbIX MacmTaboB. O0wMpHble pailoHbl HEOOXOAMMO OCTABHUTH
B KauecTBe 3aIOBeHUKOB; B APYyrux, eme 6oJsiee oOMIMPHBIX,
BTOpP)KEHHE YeJIOBeKAa NPHUAETCA OrPAHMYHMTh MUHUMAJBbHBIMH
MaclitabaMu; HAKOHEL, NOJHUMYTCHA HAaJ BOJHAMH HCKYC-
CTBEHHBbIE TOpPOJA-OCTPOBA, IJIaBy4YHe, CBailHble, HACHINHEIE,
HauHyT paboraTh 3aBOABI HA MHUHEPAJbHOM M OPraHMYecKOM
ChIpb€ C OKEAHCKOro [Ha, PACKUHYTCA IJIAHTallud KOPMOBBIX,
CcbeJOOHbIX, JeyeOHBIX BOJOpOCJieil, B TMFAHTCKUX «CaJKaX»
IPOTSKEHHOCTHIO B IECATKM KMJIOMETPOB OYAYT «IACTUCh» HA
OTKOpME LEeHHBbIe INOpOAB PpbI6, ycTpHl, KpaboB, KpPeBETOK.

OcBOMTL NOJHOCTHIO COKpOBHUIHMOY MupoBoro oxeaHa
venpocro. JlasA aroro Hajgo ropasfo Jyumie 3HATh €ro 0co-
6ennoctu. HKak wussectHo, MaTepuku paspgensaior Muposoi
OKeaH Ha ueTsipe yactu — Tuxwuit, Arnantuvecknit, Ungnii-
ckuit u Ceepubiit Jlenosursii,. U y kaskgoro ua nux, game
B Pa3jINYHBIX 00J1aCTAX KAXKAOro M3 HHX — CBOM BechbMa Cy-
1eCTBeHHbIE OCOOEHHOCTH.

Ho ectb u He MeHee, eciu He Gojiee cyuiecTBeHHbIe obne
yeprel. OHM KacaloTCsAd M CTPOEHMA OKEAHCKOro AHA, U MOp-
CKMX TeYeHHH, TenJblX U XOJOAHBIX, MU B3aKOHOB «Iepeme-
UIMBAHUS» Pa3HbIX CJIOEB MOPCKOH BOABI, M BOJH, JOCTUTA-
I0IINX 4YYTb au He 15-MeTpoBOH BBICOTHI — BBICOTHI COBpE-
MCHHOIO MATUdTAKHOro aoMa. I KoHeuHO jKe, pasHOro pojaa
KaracTpouuyecKMX siBJIeHNN, HAUYMHAA OT IOJBOJHBIX H3BEp-
JKeHMI BYJIKAHOB, ONOJI3HEeH, OyHHBIX HITOPMOB Ha INOBEpX-
HOCTU M KOHYasi BOJIHAMMU OT 3eMJIETPSACEHHUI, KOTOpble MOTYT
ObITH BBILIE CAMBIX BBHICOKHX HITOPMOBBIX.

OxeaHoJIOTMA — HAayKa CJOKHAsg W YyBjeKatenbHad. Ei
NPUXOAUTCH UMETh [eJIO C MUPOM, BO MHOTOM He NO3HAHHBIM,
He MeHee YJAUBUTeJbHBIM, 4YeM Mup Mapca unau Benepsr.
OxeaHoJsiorn JIOGAT MOAYEePKHBATh, YTO MBI [IOKA 4YTO 3HAEM
Muposoii okean ropaspgo xyxe, uem 6auxuuin Kocmoc. Ilpen-
CTOMT Y3HAaTh Jiyullle, M NPEKAe BCEro pacKpbIThb Te ero
«TallHbI» , KOTOpble NPENnsITCTBYIOT [ajbHeilllleMy €ero OcCBO-
€HUIO YEeJI0BEYECTBOM.



NNOYEMY MOPE COJIEHOE?

OTxypa Boobuie B3sjach Boja Ha 3emJe?

IMockonbky npomosmkaloTca HaydyHble RUCKyccuum o6 oco-
GenHocTsAX 06pa30BaHUA MJAaHETH 3eMJA, TO BIOJHE JOTMYHbI
JUCKYCCUH U 10 BOMPOCY O TOM, OTKY/Ja B3fjach Ha Hell Boja.

He tak gaBHO HeKoTOpbBIE yUeHble CUUTAJH, YTO rugpocde-
pPa — NPOAYKT «CryIeHusi» aTMocepHBIX BOAHBIX MapOB NIpH
octoiBanun 3eman. Ognako B Muposom oxeane 1336 muiau-
OHOB Ky6HuecKUX KUJIOMeTpoB Boakl. Takoe KojloccanbHOe KO-
JIMYECTBO BOXBI MOIJa «BMECTUTH» armMocdepa BO MHOTO ThI-
cAY KuioMeTpoB TonnHoi. Masnenskoil 3emie yaeparb ee
Haj coboit 6bino 66l He mop cuay. OcraeTcA MPEINONOMKUTD,
YTO MUJIJIMOHBI JIET NOAPAN HA 3eMJI0 HU3BEPrajJuch ropsauune
JOKAM, KOTOpbIe MUTAJUCh UCIapeHUeM moaseMHbIX BoA. ['m-
moTe3a He oueHb ybemuresbHasA.

Ilo apyroit rumorese, 0 KOTOPOA MBI Yy)Ke YINOMHHAJIH
Bblle, 3emasa obpas3oBajsachk B pe3yjbTaTe «CIMUIIAHUA» XO-
JIOMHBIX KOCMHYECKHX TeJ, KOTOpble MOCTENeHHO pasorpesa-
Jauch. [leficTBUTENIBHO, IPU STOM MOTJIA BHIEJATHCA Bojga. Ho
U 3[ieCh pacyeThl MOKAa3blBAIOT, YTO TAKUM MYTEM BPSA[ JIK MOT
HoNyuYnThcs HAOJIOMAeMblif pe3yJsibrart.

EcTb MHEHHE, YTO OCHOBHBIM MCTOYHMKOM BOJbI HA Hallei
nJjlaHeTe MOTJIM OBITL MOPOALI MAaHTHUM moa3eMHON Kopbl. Of-
HAKO, laKe ecJIM NPUHATH OOWIMil 3amac BOJAbI B Heil pPaBHBLIM
TEOpeTHYECKH MpeJebHO BOZMOXKHOM BeJUYUHE, TO NPUAETCS
NpeANOJOKUTh, YTO MpH 0Opa3oBAaHMM OKeaHa MAaHTUA MOTe-
psAna Bclo Boay. MamoBeposTHo.

Ee oqHo MHeHUe: BOAY HA 3€MJII0 MPUHECJHN... KOMETHbIe
JIBJBL.

N eme omna szaragka: nouemMy Bofa B OKeaHe cojieHas?
O6unit o6beM cojell B OKEAaHCKOH BOJE TAaK BEJMK, 4TO U3
HUX MOMKHO CHeJaTh BOKPYT [JIAHETHI NMAHIUPb TOJLMHOU B
45 MeTpoOB.

Axagemurk B. U. Bepuapckuii cyuran, uyro pactBopenue
cosieil B MOPCKOI Boje 11710 BMecTe ¢ GOpMUpPOBAHUEM OKeaHa
M C TeXx MNOp «COJEHOCTb» OKeaHa OCTAeTCA HEeUW3MEeHHOMN.

CywecTByer U IPOTUBOIOJIO)KHAS TOYKA 3PEHHS: BHAyaje
OoKeaH OBbIT MpecHBIM, COJM B Hero HaHecau pexu. [ledcrsu-
TeJbHO, €KEeroJlH0 PeK! BBIHOCAT B OKeaH MHOT0 KyGu4yeckux
KUJIOMETPOB Pa3jiM4YHbIX BeillecTB, B TOM 4YHcJe M cojeid. 3a
37 ThicAY JieT pexku MOrju Obl LECJMKOM 3alOJHUTL BOJLOM
noke MupoBoro okeana, ecau 6l OHO Obli0 Ge3BogubiM. Tak
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KaK CMeHa OKEeaHCKMX BOJ MPOMCXOMMJA, TMO-BHAUMOMY,
GonpmIoe YHCIO pas, TO [JOJKHA Obljla M3MEHATLCA M HMX
«coseHoCThy . OHAKO PE3KOro U3MEHEHWs COJEeHOCTH Mhl He
OTMEYaeM HM [0 I1ajeo30d, HU B Me3030{CKyI0 3py (moj-
pobHee 06 3TOM — B CleAYIOIEN YACTH KHHUTH).

ITopaxaer cGanaHCHMPOBAHHOCTbL COJEBOTO COCTABA MOP-
ckoit Bogpl. Cosb yHOCHTCS BeTpOM BMecCTe C MCIapeHUsAMH,
oHa BBINAfAeT Ha JHO BMeCTe ¢ yMHPAOIMUMH OPraHU3MaMu
1 jKejie30-MapraHieBsIMU KOHKpeuusmu. Tak, BMecTe co cKe-
JieTaMM HEKOTOPBIX Pa3HOBUJHOCTEH cBoeil (hayHBI OKeaH Te-
pAeT Ka)kablif TOA MWJIJIMOHBI TOHH KpemHe3deMma. Kopamsl,
norubas, YHOCAT [eCATKM MUJIJIMOHOB TOHH YTJEKHCIOTro
Kaabiua. PexkaM coBeplieHHO He HOL CHJIY KOMIEHCHPOBATh
ot pacxoawl. VI Bce-Takm coJieBOH €OCTaB OKeAaUCKUX BOJ
cOXpaHsAeT YyCTOMYUBOCTD.

COKPOBHIIHHIIA OKEAHCKOI'O JJHA

Bce npoueccs u aBiaenus B MupoBom oxeaHe B3aMMOCBS-
3aHbl M B3aMMOOOYCJOBJEHLI. JTO OCOOCHHO 3aMeTHO, KOrja
3aJyMBIBACIILCA HAJ| 3aTraJJKOMN yKeje30-MapraHieBbiX KOHKpe-
Ui, «(KOMOYKOB» PYMbl, KOTOPHIMM YCEsHbl OrPOMHBIE 0~
wagu oxeanckoro nua. B tpex oxeanax — Tuxom, Ataanru-
yeckoM M Mupuiickom — ckonuiocs oxkoso 200 mMuanuappaos
ToHH Takux Koukpeuwi. Ha ux cosmanme He xBaTtmio 6bl Bce-
ro MapraHia M jKejiesa, KOTOpbie pacTBopeHbsl B Bogax Mu-
posoro okxeana. OTkyma ke B3fJAUCh 3TH KOJOCCAJbHbIE
Macchl?

[onyctum, yro npu ux (GOpMHUPOBAHMHM B MpOLECC BCTY-
AIOT BEIeCcTBa, HAaXOAAL[MECsA MOJ MOPCKMM [JHOM, TO eCTh
B IPUJOHHOHM TOJIIE COBEpIIAEeTCA HENMpepLIBHBLIA I1epexop
PACTBOPUMBIX 3aKMCHBIX COEIUHEHUHE M3 IPyHTA B HEPACTBO-
pumbie oxkucusble. [lasi 9Toro mpouecca Tpebyercs OrpomMHoe
KoJuuyecTBo cBobogHoro Kuciaopoga. Orkyna on Geperca? Ec-
JM K€ 3JeMEeHTHl NOCTYNAlT W3 NPUJOHHBIX BOJ, TO TEMI
UUPKYJAUMH HA OOAbIINX TIAyOMHAX [OJKEeH OBITh OYEHb
Gonbmium. MccnepoBanmsa oxeaHcKux BnagudH Ha «Bursase»
OMpPOBEpPrJM MHEHNEe, YTO OHM 3ANOJHEHbl ThHICAYEJEeTHUMHU
3acCTOMHBIMU TOJIAMHK Boabl. VI Bce e HUpKyJasauuss BOMLI
HE0CTATOUHA, YTOOB TPAHCHOPTHPOBATH BEIECTBA MJISA KOH-
kpeuuit. K ToMy Ke cama Boma TOMe OJIKHA OTKYHA-TO
mojiy4yarhb jKese3o u mapraden. Otkynma?
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Bo3MoxHO, K POKAEHHIO OKEAHCKUX PYR B PABHOH cTe-
[IeHH NPHYACTHBI U TPYHT M BOAHl OKeaHa. Psn naGaopeHuil
yKa3blBaeT HA COJUAHBIA Bo3pacT KoHKpemuii: 3a 1000 m;er
nHapactaer cjoii B 1—2 MM, 3HaYHT, KOHKpPEIMAM pa3MepoM
4—5 cM momxHO 6bITh «0OT pomy» 10—30 ThICAY JeT.

H3YYEHHE «I10JJBOJHOIO APXHBA» IIIAHETBI

Muanuonsl JeT yMUpAJIH MOPCKUE KUBOTHBIE M PACTEHHUS,
OCTaHKM UX Momajganu Ha gHo. Tak Hapacraau cjiom — cTpa-
HUIBI YAUBUATEJNbHOR KHHUTH, KOTOpPAs COXpaHsETCA B TEMHOTE
U BeYHOM XOJjIOofe MOJBOJHOrO papcrsa. T'aM 3amMcaHbl BaK-
Hble CBeJeHHsA IO MCTOpUM MuaHerhl. TOJIIM BOXBI, KAK MO-
ry4yuil TAHLUPb, OXPAHAIOT ITOT «APXMB» OT ryOUTENBHOTrO
JeficTBUA BpPeMeHH.

Eme HegaBHo Mbl MOIJIM YMTATh JIMINb IepBbie CTPAHMIBI
9TOUM «KHHTU»: TPYOKA, KOTOPYIO ¢ 60OJBIIOH CKOPOCTHIO OmMyC-
Kajaud ¢ Kopabaa B ray6b BoOx, BOH3ajJach B MOPCKOe [HO
NMpUMEpPHO Ha IOJMETpPa, a JAOHHBIE HAC/IOEHUA [a)Ke B yaa-
neHHBIX oT Gepera paitfonax B 1000—2000 pas Tomume. Ho ¢
KamK[IbIM JAecATUJETHEM OKeaHOJOrM NPOHUKAIOT Bce raybixe
¥ riay6ke B JOHHBIH TPYHT.

O6pabaTbiBasg Takde TOJNIIM, yYeHbie NPUMEHSIOT Maleo-
TeMneparypubiii Merox. OH OCHOBAaH Ha TOM, YTO COfepIKa-
HMEe Pa3HBIX U30TONOB KHCJIOPOAA B JOHHBIX CJAOAX 3aBUCHUT OT
TeMIepaTypsl, HIpU KOTOpPOH jxkman opranmamul. Takum obpa-
30M, KOJIMYEeCTBO M30TONOB KUCIOPOAA, OOHapy:KeHHOe B OC-
TAHKaX, JaeT y4YeHbIM BO3MOMKHOCTb CYAHTH O KJIHMMaTe jaje-
Kux 3nox. C noMormisi0 3T0ro cBoeo6pasHOro TepMoMeTpa yna-
JIOCh YCTAHOBUTDH HECKOJHKO II€PHOIOB MOXOJOAAHNI U [OTell-
JIeHNi 33 MocJieHUE CTO ThiCAY JIeT.

Henaorca nmonbiTkiM GYpPUTH 3€MHYI0O KOPY CKBO3b TOJIILY
BOJ, M IOHHBIX OCAJKOB, 4TO, HA0 AYyMAaTh, JACT BO3MOMKHOCTh
[IPOYMTATh HOBBIE CTPAHMIBI MCTOPUU HAllled MJAHEeTHI.

Wnorpa cnipamuuBaior: 3auem 4eJ0BEK CTPEMUTCA B OKeaH?
Pasymeercs, MecTa RocTaTo4HO M Ha Cyllle, HO KaK JKe JIOJAM,
Bce Gojiee MHTEHCHBHO pazpabaTbiBaloLiuM OOratcTBa 3eMHBIX
HeJp, OTKa3aThCA OT HecMeTHbIX GorarctB ['ony6oro KoHTu-
HeHTa? 30/10Ta, PACTBOPEHHOrO B MOPCKHMX BOJAX, CTOJBKO,
4TO, €CJU AOOBITL €ro HOJHOCTHIO, HA KaMKJOr0 MKUTeJA HalleH
NJaHeTHl €ro mpupercA uyth au He no touHe! HobGanbra B
OKeaHCKOW BOJe B ThicsA4y pas Ooabuie, yeMm Ha cyuwe. Huxens,
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Monubnena, ioga — Heucuuciaumsie 3anacel. [Ipasna, Bce atu
Bel[ecTBa pacTBOpPeHH B Maccax BoAbl. OfHAaKO caMa npuUpoja
MOJICKAa3bIBaeT IYTH K MX mo0bIue.

HexoTopbie MOpcKUe OpraHuM3Mbl 00Ja1aI0T CIHOCOGHOCTHIO
KOHILIEHTPUPOBAThL IOJIe3Hble [Js HAc 3jaeMeHTH. B ixuBoM
JIaHTyCcTe KOHIEHTpauus KobajbTa B COTHH THICAY pa3d 6oJib-
mas, 4eM B MOpPCKoO#l Bopge. B kpoBm acumpauil pacTBopeH
BaHA[MH, BHIMOJNHAIINUNA Ty jKe pPOJib, KOTOPYI0 B KpOBH
yeJ0OBEKa MIpaer jKeje3o (0OITOMY KPOBb acHUAUil 3ejeHasd).
Hoxuenrpanus BaHaaus B X OpraHM3Max B MUJLJIHADABI pas
BHILIE, YeM B OKpysKaiome# BoxuHoi cpege. Murepecno, uro
HMOOMI paHbIIe OOHAPY)KMJIM B Tejle acUMANMA, a 3aTeM YiKe,
B MHUKDOCKONHMYECKHMX Jo3ax, B Bogax Ilmmmyrckoro sanmsa,
Ha IHe KOTOpPOro OHM OOMTAIOT.

Boob6pa)xenune pucyer okeaHCcKHe MJIaHTaluu Gymyuero —
KMBble «AKKYMYJNSTODHI» 30J10Ta, KobanbTa, BaHaguA. Moxer
OKa3aTbcsd, YTO OMOXMMUKM BBIBEJAIOT Y KHMTejell OKeaHa MX
CEeKpeThl U cO3[aJyT HAa HTON OCHOBE TEXHOJOrMIO NMOJBOLHBIX
3aBOJIOB /I HOOBIYM DY.

He tonbko MuHepasamu, HO M 3Heprueii crkaszouno Gorar
okéaH. Toabko Mouib ero NpuJINBOB paBHA HPHUMEPHO MHJI-
NHapay KUJIOBATT, YTO GOJblIe dHEPreTHYeCKOro IMOTEHINaJa
Bcex 3eMHbIXx pek. B 1959 romy Bo @Dpanummn, Ha Gepery
Jla-Maunwa, sapa6orana nepsas I13C — npunusnas ajgektpo-
crauuus. ['og coycTs CTPONTENbCTBO AHAJIOTMYHOIO COOPY-
yKeHus Havajoch Ha ¢pannysckoin pexe Pone. ¥ mnac I139C
noctpoena Ha ceBepHOM mnoGepexxbe Hoabckoro mnoayoct-
posa.

CBoeoOpa3Ho dHEPrui0 OKeaHa MCIOJAbL3YIOT B AOGHIKaHe
(Adpura). Tam coopykena nepBas ouepeib T'UJpOTepMHYe-
cKoll cranuuu, paboralomieil Ha pasHOCTH TeMIlepaTyp Io-
BEPXHOCTHBIX M raybuuubix Box. Boma c¢ rtemmeparypoit
30 rpagycoB 3acacbiBaeTcsi U3 MPOrpeBaeMoil COMHIIEM JIaTyHBbI
B [apoBOil KOTeJ, Ije MaBjieHMe PABHO OJHOW COTOH arMmo-
cdhepsl. 3nech oHa 3aKunaeT U nap Bpamaer Typouny, a 3atem
oxJakaaercsa BoHou, moaHaAToud ¢ rayouust 500 MeTpos.

YesoBek Hauaj BCECTOPOHHEE HACTYIJIEHNE HA TalHBI
okeana. Mccaemosarenbckue KoOpabnM TNOKPHIBAIOT OKeaH
ceTbl0 HayuHblx craHuui. Bce rayOike yxomsar mom Bomy
6atuckadsi. Hag naaneroit kpyskatcss Mereopojoruuyeckue
cunyTHHKH, ororpadupys BOmHbLIE NPOCTOPHI.
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U, ocsauBas I'ony6Goii KOHTHMHEHT NJAHETH, YeJOBEK BCe
6oJibllle TOHUMAEeT HEePa3pbLIBHOE eIMHCTBO TPeX €e CTUXHMH —
3eMJIM, BOJbI W BO3XYXa.

Taasa 8. ITPO3PAYHAA BYAJIb 3EMJIH

3EMHAA ATMOC®EPA — YTO 3TO TAKOE?

O6uiensBecTHO, 4TO HA 3eMjie YeTbipe OKeanHa — Tuxwui,
Arnautnueckuin, Uumniickuit n Cesepusiit Jlemouteiii. Ho
HHOI[1A TNPUXOJMUTCA CJBIMIATE M O (NATOM OKeaHe» — BO3-
JIYLIHOM.

Ms1, semasHe, KUBeM Ha JHE 3TOrO CaMoro riy6oKoro us
OKeaHOB, pa3 B ABAAIATH Gojee rayboOKoro, 4eM cameie Triy-
6oxoBogHbie Oe3qusl MupoBoro okeana.

Hak npuponHbie okeaHcKue pbIObl, MBI OYeHb IJIOXO me-
peHocHM BepxXHHe CJIOM cBoell pomgHO# cpexanl. [laske HA rope
BHICOTOMl BCEro HECKOJBKO KHJIOMETPOB HAJ YpPOBHEM MOpsA
OBILIATCA € TPYAOM, HA CaMble BBICOKHE TOpPHbIe BEPIIUHBI
aJILIMHUCTHI B30MPAIOTCA 3a4acCTyI0 B KUCJIOPOAHBIX MAacCKax.
A Beib HaJ HUMHM ellle — JECATKHM U IaKe COTHHU KUJIOMETpPOB
TOJIHU «[ATOrO OKeaHa», MpHUYeM, B OTJMYMEe OT IEePBHIX
YyeThlpex, 3fech HeT «YPOBHA MOpsS», a €CThb NOCTENEeHHBIH
Iepexol K MEXKIUIAHETHOMY IPOCTPAHCTBY OKOJIO3€MHOTO
KocMoca.

Humxkusas, «npugosHas» yacts arMocgepsl — ra3oBoii 060-
JIOUKM, OKpYyKamwouied J3emiio,— HassiBaercAd Tponocdepoil.
Ona npocrupaercs BBeIch Bcero Ha 8—10 KM B mnoaApHHIX,
10—12 kM B ymepenHnix u 16—18 KM B TponmH4YecKux LIH-
porax, HO B Hell cocpefoTO4YeHO GoJjiee 4/5 Macchl aTMO-
cdepHOro Bo3ayxa. 37ech CHJIbHO Pas3BUThl TYpPOYJEHTHOCTD
(BeTphbl, BUXPU) M KOHBEKUMA BO3NYIIHBIX TeYeHUH; 3[eCh
cocpeoTOYeHa IIpeobyajaloinas 4acTb BOJSIHBIX NAPOB; 3/1€Ch
Ha BBICOTAX OT HECKOJbLKHUX COT METPOB [0 HECKOJIbLKUX KHJIO-
MeTpoB 00pa3ylOTCA NOYTH BCE PA3HOBUAHOCTH OOGJAKOB, OT
HU3KO CTEJIOLIMXCA MOMKAEBBIX M KYyYeBbIX MO JaJIeKUX Iie-
PHUCTHIX; 3[€eCh U TOJBKO 3[eCh MOTYT JE€TATh CAMOJIETHI.

3a Tponocdgepoii ciegyer crparocdepa, «HAJCTUIAIOMIANY
o6osiouka. OHa nogHuMaeTcs g0 BHICOT cBbiile 50 KUJIOMETPOB.
3p1ech BO3RYX pa3pexkeH BO MHOIO pa3 CHUJIbHEe, YeM [ajKe
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CMJIBHO pa3peKeHHBIA BO3MYX BEPXHUX €J0eB Tponocdepsl.
3aro moBHILIaeTCH TeMmepaTypa Bo3nyxa. U ecan crioappecca
BO3MYUIHOTO JlaiiHepa, JeTALIero Ha BLICOTE [eCATKA KHJIO
MeTpoB, obbaBasger: «Temmeparypa 3a 6GopToM — MUHYC
NATHAECAT IPajycoB», TO CTIOApAecca PaKeTOIIaHA, MPOHO-
CAIIEroCA Ha BBICOTE MOJYCOTHM KHJIOMETPOB (€ciH, KOHEYHO,
takne paxeromjaHsol XXI Beka OyayT mepeBO3HTH MacCaKu-
poB), BnosHe MoxeT 00baABuTh: «Temmepatypa 3a GopToM —
OKOJIO HyJsin. JTO COJHIE HAarpeBaeT NPOCIOHKY BO3AYXa C
Pe3KO MOBBIMIEHHBIM COJepyKAHMEM O030HA — TPEXaTOMHOTO
Kuciopoga. O30HOBBIN CJIOH, KAaK HM3BECTHO, HpENOXpAHsAET
JKUBBIE OpPraHN3Mbl HAa 3emJiie OT Ype3MepHO MOLIHOTO JIA HUX
KOPOTKOBOJIHOBOTO YJbTPaduoJeTOBOr0 M3JIy4YeHUA HALIEro
cBeTusa. BoxgHeIX mapoB B cTpaTocgepe Majo, HO OHM BCe IKe
eCTh, 0 4YeM HArJAJHO CBU/JETEJbCTBYIOT TaK Ha3blBaeMble
mepJaaMyTpoBble objlaka — TOHKMe, MpocBeunBawlne obaka,
uspenKa Bosuukawimue Ha BoicoTe 20—30 KM U BU/IHBIE TOJIb-
KO Ha TeMHOM Hebe mocje 3axo[4a MJM Iepel BOCXOJOM
Coanna.

3a ctpatocdepoit uger meszocdepa — «IPOMEIKYTOYHBIN»
caoit Ha BbIcoTax oT 99 mo 80 KMiaoMeTpoB, rae TeMIepaTypa
BO3/{yXa CHOBA 3HAYMTEJHLHO MOHMKaeTCA (HpHUMEPHO O MH-
Hyc 90° C). Ha Boicote Boimie 100 KM pacrter pmonsA Jjerkux
rasos, cpe/iu KOTOPBHIX mpeobiaagaior reauit u Bogopox. HYacre
MOJIEKYJl Ta30B MOJ feiicTBHEM YJibTpaduoJeTOBONl M peHT-
reHOBCKOM COJIHEYHON pafiMalMy¥ X KOCMHYECKOTO U3Jy4eHHud
pasjaraloTcsd Ha aroMbl M MOHBI, 06pa3ysa MoHocgepy. 3aTeM
Ha Beicoty gm0 200—400 kuaoMeTpoB MOXHUMAETCS TepMO-
cpepa — «ropaumMil cioil», Ha3BaHHBIA TaK MOTOMY, YTO TeM-
nepatypa TaM BHOBb moBbiuraerca npumepso go 1000° Llenas-
cua'. «penkoii» u B atoM cayuae cayxur Connie. B Bepx-
HUX CJ0sAX Me3ochepbnl M B HUMIKHUX cia0oAX TepmMocdepbl (Ha
Boicore 70—90 kM), rae TemmepaTypa elle OTHOCHTEJIbHO
HU3Ka, nmopoii Ha ¢oHe HouHoro Heba 4yTh 3aMeTHO ciaboe
cepebpucro-cunee csevyenue — cepebpuctseie obsaka, caMmble
Bbicokne B atmocdepe. OHM CBHAETENHCTBYIOT O TOM, YTO
Ja)Ke Ha TAKOi OrpOMHOM BBICOTE M NPH TAKON 3HAUYMTEJNBHON

! Pa3yMOCTCFI, JTa TeMInepaTtypa, KaK M TeMilepaTypa O30HOBOro c.;ios,

OTHOCHTCA K Ype3BblUaHO paspereHHbIM 4YacTAM aTMocdepbl: METEOpHTHI
«IIPOCKAaKUBAIOT» TepMocdepy M CropaloT B MeHee «rops4ux», Ho 6Gouaee
NJOTHBIX HMMKHUX cloAX arMocdepbl. Mpl ownbancs Gbi, ecan 61 mpunsin
TAaKyl0 «TeMIepaTypy» 3a MNpuUBbIYHOe HAM OObleHHOE «XOJOoAlee-rops-
yee»,— ITO KUHETHYECKAs TeMiepaTypa YacTHIl rasa.
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paspe:KeHHOCTH BO3[YyXa BCe-TAKM JalOT eme cebA 3HATHL BO-
asusie mapsl. Ha Bricorax Gomee 90 KM u [0 BepxHUX npe-
nenos tepmocdepnl HabawaaeTcA ML NoJsipHoe cusiHue (y
nac Gojiee M3BeCTHOE KAK CeBepHOoe cusHue) — OBICTPO Me-
HsOIeecd CBevYeHHe OTHeJbHBIX YYaCTKOB HOYHOro Heba B
BHICOKMX IIMPOTaX B peayiibTaTe Bo30Y)KIeHHUA pa3perKeHHBIX
clioes Bo3yxa moj pgeiictBueM «6oMbGapaumpoBKu» aTMocdepsl
YaCTUIAMHU COJHEYHOrO M3JydyeHUus.

Hy:xHo ckasaTbh, 4T0 OTKpbITHE TepMocdepsl ABUJIOCH B
cBoe BpeMsa Goabuioit ceHcanmeil. Tak «oueBugHO» ObLIO: pa3s
TeMIepaTypa ¢ BbICOTON BO3JyXa NMOHUIKAETCH,— CTaNO OLITH,
OHA TaK M JOJIKHA IMOCJe0BATENbHO MOHMMKATHCH.

HamoMuuM, 4TO mnepBbie KHMJIOMETPBLI BBHICOTHI [aBaJIMCh
4ejoBeuecTBy oueHb TpyaHo. CaMble «JanbHOGONHBIE» amna-
parel  30-Xx TomOB — CTPATOCTAaThl — MOTJIM NOJHUMATBLCH
JUIOb 10 BhICOTHI 150—22 KM, mpuuyeM 3a 3TH ycHeXd Hepef-
KO HPHUXOAMJIOCh MJATHTb KU3HSAMH OTBAKHBIX CTPATOHAB-
TOB.

«pocaymusanne» armocdepsl MOKasano, YTO PaguOBOJI-
Hbl OTPAKAIOTCA M BO3BpALIAIOTCA HAa 3eMJI0 OT KaKHX-TO
0co0blX CJI0€eB, Pe3KO OTJIMYAIIIUXCA OT Tpomocdepsl.

W TonbKo MOTOM cHcTeMaTH4YeCKOe MCClie[loBaHUe BepPXHUX
cioeB armocepsl ¢ moMombl0 MmHpokoro Habopa
CPeACTB — OT pAaJMO30HJ0B [0 TreodHU3NMYECKHUX MCCleJOBa-
TEJILCKAX PaKeT — IOKa3aJio, KAKOH «CJOeHBIH MUPOT» Npef-
cTaBiAeT coboil seMHas aTmocdepa.

Mol mepeuncaMJIM TOJBKO OCHOBHBIE CJIOM, HE YNOMSHYB
O NPOMEKYTOYHBIX. A 4YTOOB! ObLITH TOYHBIM, CJEeIOBaJIO ObI
n06aBUTH, MTO MeKay Tpomocdepoit m crparocdepoil Ha He-
CKOJIBKO KMJIOMETPOB TAHETCA NMepeXOAHbIH CJION, MMeHyeMbIi
Tponomnay3oil; Medpay crtpatocdepoil u mesocdepoil — eire
OoJiee MPOTAKEHHBIN MMEePeXOAHbIH CJON, CTpaTonay3a; MeMay
me3ocdepoit 1 Tepmocdepoir — Mesomaysa.

Kpome Toro, Bepxuue ciou arMmocdeps, HaumHasg OT
50—80 KM, co 3HAYMTeJbLHBIM CcOJepKaHueM aTMochepHBIX
MOHOB U CBOOOJHBIX 3JIEKTPOHOB (B mpejesax Mardutocdepnl
3eman) HocAT oblee HaszBaHHe HOHOCHEPHI.

200—400 kumaoMeTpoB HajJ NOBEPXHOCTHIO 3eMJU — 3TO
OoYeHb BHICOKO. JTO BHICOTA, HA KOTOPOM Kpys;KaT Hajm 3eMuiei
KocMuueckune Kopabam tuna «Corwo3s». VI Tem He MeHee paske
Ha Tako#l BbIcoTe 3emHas aTmocdepa He KoHuaercsa. Ciaegyior
elle MHOTME COTHM KHJOMeTpoB 3k3ocdepbl — BHelIHeH ra-
30Boil 06osioukM (pasyMeercsi, eine OoJiee pasperkeHHOM).
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W eme MHOTHMe THICAYM TAK HA3bIBAEMOHl BOXOPOMHON KOPOHBI
3emau, cocrosimeii u3 aroMoB Bopopopa. Ha aTux BmicoTax
3emis OKpy;KeHAa OOONIOYKOH M3 3apAMKEHHBIX YACTHI, TeM-
mepaTtypa KOTOPHIX [OCTHUraeT HECKOJBKHUX JECATKOB ThICAU
rpagycoB. Heabsss 3a6biBaTh TONBKO, YTO 3TO — TeMIepaTypa
OYeHb pasperKeHHBIX YACTHUI[, MOITOMY KOCMHYECKHE anIia-
paThl, HampUMep, CHJIBHO PACKANAIOTCA NpPH BXOKAEHHH B
NJIOTHHIE HIDKHHKE (XOTA M CPABHUTENBHO XOJIOJHBIE) CJIOH
aTmocdepsi, HO, KAK M METEOPHUTHI, JIETKO «IPOCKAKMBAIOT»
oKk3ocdepy U BOJOPOAHYIO KODOHY.

YueHble NMOZO3PEBAIOT, YTO MbI }KUBEM COBCEM He B TOM
arMoc@epe, KoTopasa o6pasoBajiach HePBOHAa4YaJbHO BMeECTe C
3emaei. Ta, neppuunas, armocdepa 4HacTblo yjeTyumynach B
KOCMHYECKOEe NPOCTPAHCTBO, YACTbIO 3HAYMTEJbHO H3MEHH-
Jlach: TOTMOJHMJIACH 32 CYET BHIJeJeHUA ra3oB M3 JHTOCPeps!
B pe3yjbTaTe BYJKAHMYECKOH [eATEeJbHOCTH, 33 CYeT XHMHU-
YeCKHX peaKnuil Mexkay aTMochepHbIMH razaMyu U MOpPOJAMH,
cjaralomuMu 3eMHYI0 KOpY, 3a& CHeT HeATeJbHOCTH MKHBBIX
opranu3moB. Taxkum o6pazoM clOKHJIACh BTOPHYHASA aTMO-
cdepa — TOT caMbiil BO3XYX, KOTOPHIM MBI [BIIINM.

Ho Bo3gyx — moHumas mog HMM CJIOMKHYIO CMeCbh, COCTO-
ALY TOYTH HA 4YeThipe NATHIX M3 a30oTa, Ha OAHY NfA-
TYI0 — U3 KHCJIOpDONA U HA JecATble, COThle, THICAYHbBIE, He-
CATUTHICAYHBIE [O0JM MPOLEHTA — M3 aproHa, YrieKHcCJoro
rasa, HeoHa, rejius, MeTaHa, KPUITOHA, HUYTOKHEHIINX 0-
Jiel psAjfa ApYrUX rasos,— 3TO TOJNBKO Tpomocdgepa, cTparo-
cepa u Mmesocdepa. Ha Bricore Bcero mecATH KHIOMETPOB
BO3AYX cHJbHO paspekeHd. [lanee mayTr eute Gonee paspe-
JKeHHble rasbl, KOTOpble TPYAHO Ha3BaTh BO3AYXOM: TaM IO-
ABNAIOTCA cBOOOMHBIE aTOMBl M CBOOOXHBIE BJEKTPOHBI.

A Begb nomMuMo aTMmocdepbl Halla mjaHera obiasaer He
MeHee MOIIHOU MarHurTocdepoi, ee CBOMCTBA, KAK MBI 3HaeM,
ornpeeasOTCA MAarHUTHBIM MojeM 3eMJM, ¢ KOTOpbIM B3a-
UMOJEIICTBYIOT M NMOTOKM 3apAKEHHBIX YaCTHL KOCMHUYECKOTO
HPOMCXOKEHMA.

Bce aro — caoHeiminii mpegMeT HCCIEJOBAHUSA.

CTPAHHOCTH «ITATOI'O OKEAHA»

IMo)kanyii, mepBbIM, KTO OCHOBATENLHO 3aHAJNCA M3YYCHH-
eM BO3JIyUIHOW O000JIOYKHM TJIaHeThbl, Obli ApHCTOTEJNb.
On momecrun «Bosayunywo pexy» najg Cdepoit 3eman.

139



Bee 3eannr, Connne n JlyHa ocraBainuch Bblllle, B «BEYHBIX
cdepax», KOMETHI Ke, MeTeophl, MOJAPHbIe CUAHNA U 0OJIaKa
CYMTaJuCh UM obUTaATENsIMU aTMOcdephl.

Apucrorens penun Chepy Bosgyxa wa 1pu uwacru. Ilep-
Bas, caMas HIDKHAA, 060rpeBasach OTPaKEHHBIM OT NOBEpPX-
Hoctu 3emiin TenyoM. Bo BTopoii, 6ojiee BBICOKOU M XOJIOJHOM,
poxpaanuck obnaka. Emte Belmie, Mo ero MHEHHIO, CYILECTBOBAJ
rOpAYNil CJOH — «Temiaoe OeAso», YKYTHIBaloliee 3eMJIO.

Menee mnosyseka Hasaj OOLeNPUHATASA TEOPUS YyTBep-
JK[aja, 4YTO TeMIepaTypa BEePXHUX cjoeB aTmMocdepbl — MHU-
Hyc 53 rpamyca. Hak MBI yKe roBopujid, CpPaBHUTEJbLHO He-
A3aBHO B 3THUX CJOAX ObLIO OTKPHITO NpejfcKazaHHoe Apuc-
TOTEJIEM «TeIjioe OfeAso».

Mexay TeM 3a mociiefHUe HecCATHJIETHS ObLJIO HAKOIJIEHO
HEMaJji0O HOBBLIX CBEJeHMIl O BO3AYIIHOM OKeaHe.

Cravana Goablue Bcero M3yMJsJM CTPAHHOCTH pacIpo-
cTpaHeHus 3ByKa B aTrmocdepe. 3ByK, e[Ba CJABILIMMBIA 3a
HECKOJbKO KUJIOMETPOB, BAPYI CTaHOBUJICA rpomue Ha Goiee
gajekux paccrossuuax. Moker ObiTh, rje-to Ha O00JbIHOH
BLICOTE €CTh «3BYKONpPOBOA» — Gojiee MJIOTHBIN CJIOM BO3AYyXa,
KoTophiid M nepesocut 3Byku? Ha nmepswiil B3arnaAg abeypn, He
tak an? Ilposenm paguosoxkaumio. Okasasoch, HA BHICOTE
30—40 xkunoMeTpoB MMeEETCA «OTPa)KalOIWIMi» CJIOU BO3YyXa.

Pakersl mo3BoaunauM NOAHATLCA Bhilie. Basreie umMu ¢ co-
60ii ceKTpoMeTphl JOKJIAABIBAJIM HAa 3eMJII0 O COCTaBe M TeM-
meparype BO3AYUIHBIX ToJi. [lOnONHUTENbHbIE CBEJEHUSA O
OJIOTHOCTH M cocTaBe arMocdepbl MOJy4YajiM Ha OCHOBE JaH-
HBIX O TOM, KaK morJjoiaetr arMocgepa yabrpaduoieroBoe
unsayu~aue Conanua.

Omi1aKko Ha 11Opore KOCMHUYECKOW 3pbl HMUKTO He MOT CKa-
3arb, rpe saxkanuuBaerca Cdepa Bosgyxa u rme «usThlin
OKeaH» [PAHMUYUT C MUPOBBIM npocrpancTBoM. IIpocro =Bce,
uyro Hmxke 150 KMaOMeTpoB, YCAOBHO cuMTaNOCh armocdepoi,
a TO, 4TO BBILIE,— MOHOCGEPONl U [ajiee OTKPBITHIM KOCMOCOM.
HHusHp mokasaja WIATKOCTb YMO3PMTENbHBIX CXeM, He IOJ-
KpeIJIeHHbIX HAONIOJeHUAMH, dKCIepUMEeHTaMI.

Konen marupecAaTsix rogos Hamiero Bexa. llepsoie cmyT-
HUKU CTAapTyIOT B KOCMOC, TO €CTh, KaK CYMTaJM TOr[a, B
BakyyM, B myctory. Crousno ju 6ecnoKOMTHCA O CONPOTHB-
JIeHMM HHMYEeM He 3aNOJIHEHHOro npoctpanctsa? Mexay Tem
nepuoabl oOpallenus CIYTHUKOB, M0 HEMOHSITHBIM HPUYUHAM,
oTJiMyannch OguH OT apyroro. Y torga 3a pelenne 3aragku
B3AJMUCH Y4YEHbIC, U3y4yalOUiMe BO3AYUIHYI0 000JOYKY 3eMJii.
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Yro, coGcTBEHHO, MCIBITHIBAET CNYTHUK HA OKOJO3eMHON
opbure B rasopoit cpexe? Boamyx topmosur ero B6nusu me-
puresa (B HmKHeHd TouKe OpOUTHI), CKOPOCTh €ro yMeHbIIa-
eTcs, B pe3yJbTaTe Hero CHIMKAETCH M ero amoreil (BepXHAA
Toyka opburh). Ilpn sToM opbuTa COyTHUKA «CTATHBAETCH»,
M, B pe3yJbTaTe TOPMOKEHM:A, CHYTHUK penaer obopor 3a
MeHblllee BpeMs, 4eM paHbine. HakoHel, nmomas B MJOTHBIE
ciou aTMocdepsl, CIYTHHK Cropaer.

Yro6sl paccuuTaTh OPOUTY MCKYCCTBEHHOTO KOCMHYECKOTO
TeJla, HYKHO 3HATh ILNIOTHOCTh Cpefibl HAa ero tpacce. Ha Goprty
CIMYTHUKOB IOABWJINCH NpUOOPH i UKCAUUU JaBJIEHUM.
Mocane Toro kak Gl HaxkomieHbl (AaKThl U3 IKU3HH aTMO-
cdepsl, €TaJ0 BO3MOMKHBIM CHIeJaTh CJAEAYIOMUHA Iar, HAUTH
NPUYUHHO-CIECTBEHHbIE CBA3M M Te pbluard, ¢ MNOMOLIbHIO
KOTOPBIX NPHPOAA JUKTYEeT CBOU 3AKOHBI «IATOMY OKeaHY»
Halled NJaHeThl.

DAKTOPBI HEBECHBIE H ®AKTOPBI 3EMHBIE

Bpsang nu koro-umbynp B HamM AHU YAUBHUT coobleHue,
y1o CoJHIle CYLIECTBEHHO BIAMAET Ha COCTOAHUE aTMocdepbl.
Bot oHo mosiBnsieTcsa u3-3a rOpU30HTA, U CPA3y HABCTpPEYY €My
NOJHMUMAaeTcA BO3AYIIHBIA rop6, KOTOpBIi Bech jeHb Oypner
nokopHo ciegoBath 3a Coanuem. J/la u Bce BO3ayIlIHOE ofe-
sAHue 3eMJU OYeHb YYBCTBUTEJBHO K COJIHEYHBIM JIy4aM.
Hcratu, He toabko armocdepa, Ho u maruurocdepa.

— Cob6cTBenno, miaaHeTa Hallla 3aKaH4YMBaCTCA TaM, Tjae
Mcye3aloT MocJe[HUue cjefbl BepXHeid aTmocdepbl — TaK yT-
BEPIKAAIOT CIENUANUCTBL M0 aTmMocdepe.

— Ilpu uem 3mech armocdepa, ecan 3a NIaHeTON Hamei
TAHETCA HUIeHd NbUIN? — BO3PAXKAIOT MM aCTPOPU3UKM.

— Jlasa Bac mjaHera TOJBKO TO, YTO COCTOUT M3 KaKO-
ro-nu6o BeulecTsa,— BCTYINAOT B crnop marHurosoru.— ['pa-
HMIA TaM, Ileé MATHATHOE 1oJie 3eMJIM MOCTeIeHHO MePEeXOaUT
B MEXKIJaHeTHOe MArHuTHOE INoJjie, I/leé KOHYaeTCA BHEUIHUW
pagManMoOHHbIA mosic 3eMin.

HaM, NpUBBLIKIIUM K YCTKUM TPAHHUIIAM MEIKAY pPas3any-
HbIMU O0'bEKTAMM 3€MHOW 1MOBEPXHOCTH, TPYAHO OCO3HATH, YTO
rpaHuubl BO3AYLUIHOrO OKeaHa BeCbMa PAaCIJIbIBYATHI.

Muoroe euie npejcTOUT U3YyUYUTh B HPOUECCAX COJHEUYHO-
3eMHBIX CBsi3eil.

C opxHOil CTOPOHBI, 0YEBMJHO, YTO MaruuTHble 6ypu, MOHM-
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3anuA rasoB B atrmocdepe, HEKOTOphle U3MeHeHMA B Ouo-
cepe — Heypo:kau, aNMAEMUN, HAUIECTBUA BpexuTenei (Ha-
npuMep, cCapaHuM) M MHOTMe APyrue fIBJIeHHMA TECHO CBA3AHLI
¢ nepuogamu Hauboabuieit akrnHoctn ConHua.

C ppyroit — Takoro poja CBA3M HepeJKO HOCAT OYeHb
CJIO’KHBI XapaKTep M e MOAJAIOTCA NMPOCTHIM OOBACHEHMAM
Tuna: «aktuBHocts CosiHua moBbicMiach — M BOT Hadajach
MaruuTHasg Gyps» MM «4M BOT HAyajach 3MUAEMUA».

He 3aGyaem, uro ConHeynas HOCTOSHHAA' OMpaBIbIBAET
cBOe Has3BaHHUe: KojiuuecTBo ayuuctoil snepruum Coanuya, Ko-
TOPYIO moJiyuyaeT 3eMJiis 3a rofi, B o0LIeM M 1IeJIOM, K CYaCThbIO
A 3eMJISAAH, OCTaeTcA NpubauMsnuTesbHO ofuHaKkoBsiM. U Bce
e CKOpOCTb M NJIOTHOCTb COJHEYHOrO0 BeTpPa M3MEHAIOTCA.
Mosker auM He oT3piBaThcA Ha 3T0 arMocgepa 3emau? A ec-
JIA OT3bIBAETCA, TO KaK MMEHHO?

flcno, uto Bausanue CosiHUA [OJIKHO OLITH Pa3JM4YHLIM B
OTHOIIEHUM pa3HbIX cjoeB atMocdepsl. Cpegn ydeHbix mpo-
JOJI3KAIOTCA JAUCKYCCUM, B YeM KOHKPETHO OHO NpPOABJAETCA.
Heob6xopumbl HoBbie M HOBble ¢axktuueckue aanusie. Heol-
XOANMBI flajibHeNIINe MCCIeJOBAHUA.

* * &

Msi HayaJu BTOPYIO YACTh ITOM KHUIU YTBEPIKAEHMEM, 4TO
JI0JAAIM U3BECTHO 00 MX IJIaHEeTe OYeHb MHOrOEe, HO JAJIEKO He
Bce. B rinaBe 3a riaBoil BTOpOH 4YacTM pacCKasbiBajJoCh O
3HAYMTEJbHBIX JOCTUIKEHMAX HAyK 0 3emijie — M B TEOPETH-
YeCKOM M B IPAKTMYECKOM acCHeKTaX. YueHbie CPAaBHHUTEJIbHO
XOpOWIO M3YUMJIM 3eMHYIO KOpPy U atmocdepy, NPOHUKIHA BO
MHorue Tailuel MupoBoro oxkeana. M aTu 3HaHMA HAYUHAIOT
IaBaTh BeCOMble IJIOABI: JIIOAUM YyBepeHHee UILYT M HAXOHAT
3amacel [0JIe3HBIX MCKOMAaeMbIX, YYaTCA NMpeACKasbiBaTh 3eM-
JIETPACEHUA M «MOPETPSICEHHsA», HAJEIOTCA CO BpEMeHeM cJie-
JlaTh UX MOCJEeACTBUsI MeHee KaTacTpopuuecKMMH, ydaTcs
Jyyiue NpeAcKasblBaThb MOroAy M HajmeloTca B OyAyleM OB-
JIaicTh MCKYCCTBOM YNpPaBJIEHUA IOTOHON.

U Bce ke BonmpocoB B HayKax o 3eMJie OCTaeTcsd HAMHOTrO
Goablie, yeM moay4yeHo orseToB. UTO jKe Bce-TAaKU B [eil-
CTBUTCJLHOCTH NMPOMCXOAMT moj 3eMHON Kopoi? KHakue cuini
OBIKYT MaTepuku? Kak HayuuTbes HoObIBaTh M3 ryyOMHHBIX

'"Conmcunasn mocTosHUAsl — KOIMYECTBO JIYyUHCTOH duepritn
Coauia, noctynatouieii 3a 1 munyry na 1 em? unouanm, nepuengukyisnpuoii
K COJHEeYILIM JIydaM.

142



[JOpOJI 3eMHON KOPBI KOJIOCCAJbHbIE COKPOBHMINA LEHHEeHIMX
MUHepaJbHBIX pecypcoB? KaKoB MeXaHM3M OKEaHCKHX U BO3-
NYUIHBIX Te4YeHHUil, BOOOIIE LUPKYIAUUH aTMOCHEPHOTO BO3-
nyxa u Bojg Muposoro okeana? Beas 3To ke «Gatapeu nes-
TpaJbHOro ortomjeHusa» 3emHoro wmapa! Henabss am m nx
ucnoab3oBath 3dpdexTnBHee nasa uyesoBeuyectsa? M kak po-
OpaThcA [0 3ajerKell MOJNIe3HBIX HMCKOMAEMBIX HA JIHe OKeaHa
u nox HuMm? Hax o0paruTh HA MOJb3y YeJOBEYECTBA IHPO-
CTPAHCTBO OKOJIO3€MHOTr0 KocMoca?

MHuoskecTBO BOonpocoB 6e3 OKOHYATENbHBIX OTBETOB (XOTA
rMIOOTeTHYECKMX MPEAMOJIOKEeHNH, KAK Mbl BUJIEJH, — CKOJBKO
YrOHO) HArJAAHO IOKA3bIBAIOT, YTO BpeMs OTKDBITHH B Ha-
yKax o 3eMJe elle He IMPOILIO.

Jlymaercsa, Ha 3TOM HAmNpaBJIeHNU HAC JKAYT HEe MeHee
3aMedaresibHble OTKPBITHA, YeM B HALIUX 3HAHUAX O MUKPO-
MHpEe U Merammpe.

OTKpBITHE OKPY?KAIOIIEero Hac MaKpOMHpa MpojoKaeTcsa!

M TyT BO3HUKAeT OCHOBONOJAramoou(as 3a4avya: MCIOJIb30-
BaTh NPUPOAY, HO HE Pa3pylIUTh, HE MOryOMTH, COXPaHUTH ee!

B oco6ennocTy 3TO OTHOCUTCA K 3KMBOUM NpHpOAe, K pac-
THTEJbHOMY M KMBOTHOMY MMDPY Hamuel TMJIaHeTHI.



YACTbL 1l

T'aasa 1. MHP, B KOTOPOM MbI ;KHBEM

«'EOXPOHOJIOTHA»: CTYIIEHH JAJIEKOIrO NnrPoOLJIOro

pubiuauTeAbHO O MMJJIMADAOB JeT Hasaf,
KaK MBI y:Ke TOBOPMJIHN, Hpou3ouuio obpasoBaHue
ConHpa, W3 TOM Ke Tra30BO-NMLIJIEBON TyMaH-
HOCTU Havajoch (hopMuUpOBaHHe 3eMHOro miapa
u ocTanbHbIX niaaHeT ConnevyHoOl CUCTEMBI.

[IpubausurensHo 4,5 Muiananapaa Jetr Hasaj
3eMHOJl 1ap B OCHOBHOM copMupoBalcH.

Mpubausurensvno or 4,2 Muaauapma JeT Hasaj 3cMHasA
KOpa OTHOCHUTEJbHO YCTOsljach (caMble JipeBHME TOpHbIE I0-
poabl HA 3€MHOM NOBEPXHOCTH MMEIOT BO3PACT, IO PABHLIM
paHueiM, ot 3,95 no 3,98 munnmnapaa ner). Chopmuposanuch
rugpocdhepa — Muposoii okean (pasymeercs, He B €ero co-
BpeMEHHOM BMJe) U mnepBuynas arMocdepa — B OCHOBHOM
cMech MeTaHa, yrJIEKUCJIO0ro rasa, BOJAsHbIX MapoB M BOAOPOAA.
Cao6ognoro Kucjopona B Heid moutu He 6b10. OH Haxoguics
B CBSI3aHHOM COCTOSIHMM, IJIaBHBIM 00pasoM B COCTaBe BOJbI
M BOJAHBIX IapOB.

Caenywouiue 3tanbl ObIIM CBSI3AHLI € reOJOrMYECKOH HC-
TopHuell 3eMiaH, ¢ HaNJAacTOBAaHHEM Pa3JMUYHBIX MOPOMA 3€MHOMH
KODBI, 110 KOTOPBIM mociepnue 3,5 MUJIMApAa JeT [AeJdAT Ha
J1B€ TEOJIOTHYECKHEe IPbL:

1. Kpunrozoit, «CkpeiTasg (0OT HAC) KH3HBY», OT KOTOPOW
MOYTH He OCTAJOCh CJef0B, HA MPOTMKeHUM 3,5 MuIMapaa
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JeT [0 MpUMepHO MONYMMJJINApAA JjeT Hasax (3Ty apy Ha-
3bIBAIOT TaK)Ke AOoKeMOpHIilcKoil).

2. (Paneposoi, «IBHAs MU3Hb», 0 KOTOPOI MOKHO CYAHTh
10 OCTABLINMCS OTJIO}KEHMAM HA NpOoTsKeHuu nocjueanux 570
MIJIJIHOHOB JIET.

B cBoo ouepenb, KpUNTO30if [eAUTCS Ha AapxeicKyw
(RpeBHeiiiyio) apy, Wiy a30# («HET CJAELOB KU3HM» ), OT 3,5
n po 2,6 mapa. ner uasag, u nporeposoit («Ilepsonavanbuas
MUM3Hb» ), oT 2,6 mo 0,57 mMapa. ner nasag, a ¢paneposoin — Ha
najeosoit («[IpeBussa kusub»), or 370 mo 230 mau. aer
Ha3aj, Me3030i («Cpenuss sxusub» ), or 230 o 70—67 maH.
Jert Ha3aj, u KailHo3zoi («HoBas sxusub» ), nocnegnune 70—67
MaH. jer. Hakpasa spa mojpaspensercsa Ha mepUOMAbl, UJIH
cHcTeMBbl (IpOTEpO30H HA TPH, Najeo30il HA LIeCTb, ME3030i
Ha TpM M KaitHozoif Ha Tpm). Vmelorcsa u Gonee pmeranbHbIE
nojpasfeseHusa KaXKAOro Mmepuofa B COOTBETCTBHU C Pa3jiny-
HBIMU CJIOSAMM OTJIOKEHMN B BepXHeH YacTH 3eMHOU KOPHI.

IIporeposoit Obl1 pyGe:koM, ¢ KOTOPOro SIBCTBEHHO NPO-
ciexkuBaeTcsA pa3BuTue Ku3Hu Ha 3emiue. Ho ecth ocHoBaHuA
[0JIaTaTh, YTO OHO HAYAJOCh 11O MEHbUIEH Mepe 4YeTbipe MUJI-
nuMapja JieT HasajJ, a MoKeT ObiTh, M panee. Ha Bcem mpo-
TAMKEHUM KPUITO3081 HA IOBEPXHOCTH 3E€MHON KOpH LK
JHeprMuYHble XMMHYECKHe npornecchl obpazoBaHud Bce Goiee
CJIOKHBIX BELIECTB — YK€ He HPOCTO OTJAEJbHBIX MOJEKYJ
U Ja)Ke He M[pPOCTO COEJMHEHMH MOJIEKYJ, a CJIOMKHeHIIuX
coeMHEeHN TUTAHTCKUX MOJEKYJ (HamOMHUM, 4YTO TaKue
coelMHEHUsA CMOCOOHBI Pa3BUBATLCA Jaj)ke B KOCMOce, O 4eM
CBU/IETEJILCTBYIOT HaXOQKH MX ciiefoB B MeTeopurax). Coequ-
HeHWs BO3HMKAJM, pacmnajainch, cHoBa Bo3uukanu. Hakonen,
B KAaKMX-TO Haubosiee OGJAronpusiTHHIX MECTaX, COrpeThiX CO-
JIHEYHBIMU JIyYaMU ¥ BHYTPEHHHMM TeEIJIOM 3eMJiy, moj 3a-
IIMTON MOILIHONX 3eMHO#l aTmocdepbl Mpousomies cCuie OAMH
KAueCTBEHHBI CKAYOK, ellle OXHO «YYyJAO IPUPOALI», O KOTO-
poM [0 CHX IIOp MAYT HayyHble QUCKYCCUHM: IOABMJIACH
YKU3Hb. Jpa OHON JUIIb (PUBUKO-XUMHUYECKON IBOJIOLUM 3a-
koHumnyach. Hauvanace spa 6mosornyeckoil 3BOJIOLMH.

KTO ThI, U311 b?

Kak o6pasoBajcsi OKpy)Kalouiuii Hac pacTUTCJAbHBIA M
MUBOTHBIH MUP IJIAHETHI?
JTo Bonpoc BompocoB. McuepnbiBaioiiero oTsera Ha HEro
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noka Her. CyiecTByeT HECKOALKO TeOpHil, eme Goabuie OT-
JeNbHBIX INpPeRnojoykeHui u runores. B obmeM un neiom
y4eHble CUMTAIOT, YTO JKHU3Hb, 9T KAUYeCTBEHHO HOBag gopMa
CYIEeCTBOBAHUS MaTepHy, HOABHJACh B pe3yjbraTe IOCTe-
MEHHOTO YCJOKHEeHHs COeJUHEHUN MOJeKya M Tpanchopma-
QU¥ HEOPraHMYecKoil MaTepuajJbHOH cucTeMBbl (KOTOPOIil CBOII-
CTBEHHO ¥ pAa3BUTHe, M INpPHUCHOCOGJeHMEe K OKpYKawomei
cpepe, M fa)ke BOCIpomM3BejeHue cebe mogo6HOr0O — B KpH-
CTaJLIaX, HAIPUMEpP) B OPraHMYECKYI0 MaTepHAJbHYIO CHCTe-
My C MHBIMM 33aKOHaMH cyulecTBoBanusa. HexoTtoprle u3 yue-
HBIX [IOJIATAIOT, YTO NPUINHOH BO3HMKHOBEHUA OPraHMYECKOM
MaTepHH U3 HEOPTraHUYECKOH MOr MOCJHYKHUTh, CKa)XKeM, DJIeKT-
pHYECKHii pPa3psAA MOJHHH B «IMHUTATENbHOM GYJIbOHE» CJIOMK-
Helmux Mojiekyj. MHorue ydyeHbie OTBOXAT BayKHYIO pOJb
KOCMHA9ecKOMY (aKTOpy — HampuMep, Pe3KOMY IOBBILIEHUIO
YPOBHSI COJIHEYHOrO0 MJIK KOCMHUYECKOTO OOJyYeHHs IOBepX-
Hoctn 3emiuu. He McKI09a0T yueHble N BO3MOMN(HOCTH 3aHE-
CEeHHs HA 3eMJII0 MepBHYHBIX OPraHM3MOB METEOPHTAMM HJIH
KOMeTaMH: MONaB B OJaronpHATHYIO Cpedy, OPraHM3Mbl Ha-
Yaau pasMHOKaThcA.. IlpaBga, B 3TOM ciydae BO3HMKAaer
BOIIPOC, KaK MOTJIM o0pa3oBaThbCAd TaKHe OPraHuU3Mbl B
Kocmoce?

Opuo Tompko K XIX Beky cTano OKOHYATENLHO SCHO:
peaurnosuHbie MUEQBI 0 «CO3JaHUM» YeNOBEKa, JKUBOTHBIX, pac-
TEHWH KAKMMU-TO CBEPX'HECTECTBEHHBIMU CHJAMU HECKOJBKO
THICSIY JIET HA3aJ He BHIIEP/KUBAIOT NPOBepPKH (haKTamu.
A ¢akThl — OgMH 32 APYrUM — TOBOPUJIM B MOJIB3Y TOTO, 4TO
JKM3Hb Ha 3eMJle BOBHUKIA MUJUIMAPHABI JIeT HA3afd, HpHYeM
MHorue GopMbl ee HEOJHOKPATHO cyIlmMecTBeHHO MeHsnuch. 06
9TOM HATJAJHO CBUETEJbCTBOBAJIM YMHOKABIIMECH HAXOIKU
«CJIeI0BY JKU3HUM MUHYBIIMX 310X, PA3UTEJbHO HEMOXOKUX HA
coppemennyio. Ilouemy mnpousomnn wusmenenus? Ilouemy
}KM3Hb HA 3eMJie pasBMBajach, a He CyUIeCTBOBAJja B pas
HaBcerja 3aganuoMm suge? UYro jekano B ocHOBe M3MeHeHU?

Bouin npepnoskensl gecAatkn obbsicHenuil. Mojker ObITh,
B PAaCTHTEJNbHBIX M >KHBOTHBIX OPraHM3Max CYyWIeCTBYeT Ka-
KOU-TO «BHYTPEHHUI MOTOPYMK», NOOYKIAAIOMUIA UX cO Bpe-
MeHeM K U3MeHEHMAM, He3aBMCUMO HHU OT yero? MoskeT ObITh,
B HUX 3aJI0KEHO KaKoe-TO 0cofoe «HACJeICTBEHHOE Belle-
CTBO», BhI3bIBalOIlee M3MeHeHUA? A MokeT ObITh, KaKaA-TO
«ocobas sueprus»? Wau, Moxer 6biTh, HAampaBjieHUe Pa3Bu-
THA KaKk Obl aBTOMATHYECKHM MPEONpPeNelIeHO OKpYKawuei
Hac npupoanoit cpenoit? Ilpeanonoykenus poxaanncy ofHo 3a
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apyrum u rubam, He noarsepikaennsle daxkramu. Ho Tombro
OJHO HX HHUX, INOABMBIIeeCH B Cepe[MHEe MPOLLIOro BeKa,
BLIIEPHKAN0 MCNBITAHUA QAaKTAMU U BpeMeHEM, MPeBpPaTUIOCh
B NOAJMHHO HAY4YHYI0 TeOpHI0, KOTOpas HasblBaeTcd
JapBUHHU3M,.

Hayunsle nccaenoBanus, TouHble HaydHBIEe pacueTsl ybGe-
AUTEbHO IOKA3bIBAIOT: MHOTHE BHUJBI KMBLIX OPraHM3MOB
HajeleHbl OT NPUPOAb TAKOH KOJIOCCAJbHOW CHJIOH pasMHO-
HEeHUsA, YTO, ecin Obl UM HUYTO HE MEIIAJIO0, KayKAbliH M3 HHUX
co BpeMeHeM Hen3beHO «3amojHuUN» Ol BCIO 3eMHYIO MO-
BepxHocTh. Uro ke emy Memaer? OCHOBONOJIOKHUK TEOpUHU
HCTOPUYECKOTO PA3BHTHA KM3HU HA 3eMiie BeJIUKUH aHIIMM-
CKMHi ecTecTBOMcHbITaTeJb npoiioro Beka Yapas Jlapsun
JaJl Ha 3TOT BONpOC TaKoil oTBeT: Gopbba 3a CynieCTBOBAHHE,
B KOTOPO#l BBXKMBAIOT OPraHM3Mbl, HambGojee HpuUCHOCOOJCH-
Hble K JaHHbIM, NOCTOAHHO MEHAIOMINMCH YCIOBUAM OKpPY-
’Kaloniell NMpUpOAHOIl cpeabl, crocoGHble NepegaBaTh IMOTOM-
CTBY HACJEJICTBEHHOCTb, Haubojiee MOAXOAAINYI0 K M3MEHUB-
HIUMCS yCJIOBHAM.

Taxoro poga 6oprba oxaspiBaeTcs HeusOexkHON H3-3a He-
COOTBETCTBHA MEKAY BBICOKOM CHOCOGHOCTBIO OpPraHM3MOB K
TeopeTH4yecKu OecrnpefesibHOMY PasMHOMKEHHMIO M, [0 MOHAT-
HbIM TpPUYMHAM, CTPOro OTrpaHUYEHHHIMM Ha 3eMje pasMme-
paMH NpOCTPAaHCTBA, 3aMHACOB IHINYU, BOABI, BCEX DPECYpPCOB,
HEeOOXOMMMBbIX [IJifi HOPMAaJIbHOrO CYIEeCTBOBaHMA JI060ro op-
ranusma. Y. JlapBuH nogcuMran, 4TO [gake ONUH M3 CAMBIX
Me[IJIEHHO PAa3MHOMKAIOIMXCSA BUJOB MJIEKONNTAIOMINX — CJOH
BCcero 3a Kakux-uubynb 750 jer umen 6b okojo 20 Mujam-
OHOB TNOTOMKOB TOJIBKO OT OXHON maphl poguTteneir (ecau Osl,
pasyMeercs, BbDKMBAJU M BHUCJEACTBHU [aBaJ¥ HOTOMCTBO
BCe NOABHMBIIMECs HA cBeT paereHblmin). Hexoropvie Buabl
Bojlopocieil npu OecnpensATCTBEHHOM pPa3MHOMKEHMHM MOTLJHU
Obl MOKPBITH CHJIOUIHON MJEHKOH BCIO IOBEPXHOCTh 3eMJH B
TeYeHHe BCEero JHIb MOJYyTOpa CYTOK.

OnHako B KM3HU OOJBIIMHCTBO MOSBJAIOUIUXCA HA CBET
OpraHu3MoB TUMOHET 3aJ0Jro A0 TOro, KaKk OKa3blBaeTCA B
COCTOSIHMM €aMO JaBaTh MOTOMCTBO, Jubo M3-3a HebGjarompmu-
AITHBIX YCJIOBUIl BHEUIHEro MHUpa: KJIMMATa, MOTOfibl, Pa3HOro
poma ctuxuitneix OemcTBuii,— an60 B 6Gopnbe ¢ ApyrumMu BU-
AaMu OpraHusmos, au6o B Goprbe ¢ opraHM3MaMHU CBOETO Ke
cobctBennoro Bujga. Ilpu sTom caoso «Gopnba» He ciaexyer
HOHMMATh YNPOIIEHHO, TOJIbKO KAK «IPAKY HACMEPTb» MEMKAY
KaKMMU-TO opranusmamu. Yauie Bcero mmeer MeCTO HEYTO
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BpO/leé COPEBHOBAHMS: KTO BBIKMBET U CyMeeT NaTh jKU3HE-
cnocoGHOe MOTOMCTBO B CAMBIX HeONAronpHUsATHBIX YCJIOBHUSX.

Hy, a B Gopsbe, B cOpeBHOBAaHMH, KAK H3BECTHO, MOOEM-
JaeT cuabHeHIIN# — TOT, KTO Hambojsee mpucnocobieH K cy-
uecTBylomuM ycaosusiM. Ho yenoBus, kKak Mbl y3Ke rOBOpMIIH,
noctroaHHo MeHawrca. ClefoBaTelbHO, CUILHENINHMU OKa-
3BIBAIOTCA T€, KTO Haubojsiee MpUcnocobaeH K U3MEHUBUINMCA
YCIOBHAM,

B noroMcTBe Ka)kmoro BHAA OpraHM3MoB, Ojarogaps My-
TalluAM — U3MEHEHHAM HacJeJCTBEHHBIX CBOWCTB OpraHmnama
B pe3ynbTaTe HAapYIIEHUH MEPECTPOEK B TEHETHMYECKOM Ma-
Tepuajse opranuaMa (XpoMocoMax M reHax), MNOABIAIOTCA
ocobu, Gosee mpucmocobiieHHbBIe M MeHee HPUCHOCOOJEHHbBIE
K M3MEHMBIINMCS YCJOBUAM. OBOJIOUMA BHUAA HAET KAK Obl
MeTofoM npo6 um ommbox. Menee npucrnocobiieHHbIe BBIMM-
paioT, 6ojiee mpucmocoGjeHHbIE BBDKMBAIOT M [JAIOT IMOTOM-
ctBo. Ilpoucxomur coorBeTcTBEHHOE WM3MEHEHHE M JAHHOTO
BH/Ja OpraHM3Ma:. MOTOMKM CTAHOBATCA «IOXOKHM» Ha OoJee
HpUCHOCOOJEHHBIX M MMEIOT BCe MeHblle obIiero ¢ BbIMCp-
UM HempucnocoGieHHbIMU. VIHBIME cJ0BaMH, MPOMCXOIUT
HEYTO BpPOJE TOr0, KAK PACTEHHEBOJ WJU >KUBOTHOBOJ OTGU-
paeT Jydiuue CayKeHIbl MJIM JYYIIMX HJEMEHHBIX }KUBOTHBIX,
a 0CTajbHOE YCTpaHMeT OT [ajibHeNllero BOCIPOM3BOJCTBA.
ToabKO TYyT HPOMCXORUT MCKYCCTBEHHBIN OTGOpP, a B NMpPHPO-
ne — ecrectBeHHbll. Bor 3mech, mo muicam JlapBuna, U 3a-
JloyKeHa «JBHKYIIAasA CUNA» PA3BUTHUA ;KU3HM Ha 3eMmjie.

Teopus [lapBuHa, muiier OgWH M3 BeAYLIUX COBETCKUX
anrponoJoros, B. Il. Anexcees, «npocra, cTpoiiHa, Kpacusa,
KaKk ObIBaeT KpacuBo Jji06oe sICHOe JIOTMYeCKOe IOCTpPOeHMUeE.
Haxpawlii BUJ pacTeHMH M KUBOTHBIX IOpOKAaeT Oosbliioe
KOJIN4eCTBO MOTOMKOB — OJfMH BHMJ OoJblie, APYroil MeHblile,
HO BCAKNA pa3 OGoxbuie, yeM MOKeT BbDKUTh. Haumnaercs
6oprba 3a cylHIecTBOBaHME KAK MEMXAY OTAeJIbHBIMM 0COBAMM
OTHOTO BHUMA, TAK M MEKAY PACTEHUAMM U }KMBOTHBIMHU pa3s-
HbIX BUI0B. B aroii 6opube, KOTOpasa He mpeKpalnaeTcs HU HA
MIHOBEHME, BRKMBAIOT HauboJsiee akTUBHbIE, Kak GoJjiee mpu-
crnoco6iendbie. 1 B 3TOM NOCTOAHHOM BBDKUBAHUM MPUCIO-
cOGJIEHHBIX — pa3rajika pasBUTHUSA OPraHMYECKOro Mupa orT
NPOCTEUIINX OMHOKJIETOYHBIX KUBBIX CYWIECTB HO CJOKHeEM-
mux ¢opm, Bpome nrtuy u Mmiexonutaromux. Ho [lapsun
OO'bSICHMJI HE TOJIbKO NPHYMHY IOCTENEeHHOr0 YCJOMKHEeHU:
JKU3HU, OH cyMes OOBLACHUTHL M NPUUMHY HeoObIYaiHOro pas-
HooOpasusi, HeobbATHOCTH ee dopM. Uem Gosee pasHoobpas-
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Hbl NOTPeGHOCTH pacTeHMHl M JKMBOTHBIX, KUBYI[UX Ha KIOY-
Ke 3eMJHd, TeM MeHbIlle OHHM MEIIAIT APYr APYry H TeM
Gonbille UX MOKET NOMECTUTHhCS Ha I9TOM KJIOYKe — 3Ta ab-
COJIIOTHO NpPOCTafA, KAKYIMAACA AaKe HA NepBBIA B3rJAJ dJie-
MEHTapHOU Hjess HHKOMY He mpuxoamaa B rojoy mo [ap-
BMHA. A UMeHHO B Heil pasrajKa BeuHoro MHoroo6pasus gopm
ku3Hu. EcrecrBennbiii or6op, kak [lapsuH HasBax cuiuy,
COPTUPYIONUIYIO IPUCIOCOBTIEHHBIX U HENPUCNIOCOONEHHRBIX, CO-
XpaHAeT He TOJbKO Haubojiee NMPHCNOCOONEHHBIX, HO M Ha-
NMeHee IOXOKMX Ha BCeX OCTAJNbHBIX. Tak M3 IOKOJeHusa B
NIOKOJIeHHe IIOTOMKHM Bce Gosbuie M GoJblne He MHOXOMKH Ha
CBOMX IpEIKOB U APYr HA Apyra».

K wupee ecrectBeHHoro or6opa, Kak OCHOBHOro ¢axropa
3BOJIIOU MY }KUBBIX OPraHMU3MOB, IPUIILJIN HOYTH OJHOBPEMEHHO
M He3aBHCHMMO JPYT OT APYra cpa3y HECKOJbKO YYEHBIX, B TOM
uyncae u [apsun. Ho Tonbko [lapsun cymen pasBurh 3Ty
UJIeI0 B [IOCJIEJOBATEJIbHYIO BOJNIONNOHHYIO TEOPHUIO, KOTOPAs
JI0 CHX TIOp OCTAeTcAd HAa BOOPYKEHMM HAYKH.

B CAMOM HAYAJIE...

Hekoropble opranuaMel cnocoOHBI 33 CyTKU mepepaboTarh
Maccy BelecTBa, MPeBOCXOAALIYIO COOCTBEHHBIH BeC KajKIOro,
U HaNJOJUTh MHOKECTBO MAJIEHBKMX, HO OBICTPO pacTyIIHX
«ABoMHNKOB» . Kaskaplii U3 HUX, B CBOIO ouepelb, NPUHUMA-
erca 3a pabGory. PasseprniBaeTcs pemnas peakunus, U BecCh
npoiecc npuHuMaer JaBuHooOpasHbiii xapakrep. Ilepem-
HOMKbTe 9T0 HAa Mujauapas! jger! Kak Mbl yiKke ropopuau, ecan
OBl He OBLIO OTPAaHMYEHUH CO CTOPOHBI NMPHUPOJNHBLIX YCJIOBHM
WM KOHKYPHPYIOIIMX OPraHM3MOB, TO IEPBbLIIl Ke yCTOHIH-
BB BHUJ OpPraHM3Ma TAaKOro THNA, BMECTe CO CBOMM IIOTOM-
CcTBOM, abCTPaKTHO roBOps, BHOJHE MOr Gbl mepepaboTaTh Ha
notpeby CBOEMY POAY MAaccCy «CheloOHbIX» BellecTB, PaBHYIO
Bcell Halled mjiaHeTe A0 IOCJEeHHEH NbIJIMHKH.

Ho u mpum Bcex orpanmyeHmsax nepBble OPraHU3MBI 3a
HepBbIi MUJUIMAPH JieT CBOEro CYIeCTBOBAaHMA KOPEHHBIM
o6pazoM M3MEHWJIN OKPYIKAWIIYI0 UX MNPUPOLHYIO cpexay.
MenkoBonbe MoOpeil MOKPBIIOCH MHUKPOCKONMYECKMMH oOpra-
nusmamu (6aKTepusMH), TAK HA3bIBaeMbIMM CHHe-3eJeHBIMH
BOJOPOCJISIMM, BOKPYT KOTOPBIX KHIIMA KUIIEJH BHUPYCHI
(Menbuaiimye HeKJIETOYHble HACTHUILBI, COCTOAILME M3 HYKJe-
MHOBOH KHMCJOTHl M 0eaKOBOH 060JOYKH) — BO3MOIKHO, Iep-
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Bble ©KMTeJNH» Hamied nnanersl. [locrenmenno Bupychs u Gax-
TEepUY 3AMOJHMIM 3HAYUTENBHYIO 9acTh MOBEPXHOCTHBIX CIIO-
eB MupoBOro okeaHa U Koe-THe HadaJiM BTOP)KEHMsA Ha cyuwy.

ITonawany opraHuamsl nuTanuch «6yJabOHOM» M3 TOTOBBLIX
OpraHMYEeCKHUX BeM[eCTB, KOTOPHIX GbLIO BROBOJbL BOkpyr. Ho
3aTeM pAacTeHHsA CO3[aJdN MeXaHH3M (OTOCHHTe3a — Iepepa-
GOTKM HEOPraHMYEeCKHMX Bel[eCTB B OPraHHYeCKHe ¢ MOMOIIbIO
suepruu Connna. Passurtue nomuo eme GwicTpee.

IToGounblit npogyKT (OTOCMHTE3a — KHUCIOPOX HAadalk B
BO3PACTAIONINX KOJMYECTBAX NOCTyNaTh B arMocdepy, U3 Ko-
TOPOH YycIeja YJNeTydUTbCA B KOCMOC YacTh BOXOPOAA H
WHEPTHBIX ra3oB. [lpyrume rasbl pacTBOPSJINCh B MOPCKOH
Bofie, TpeTbu (B TOM 4YMCJie YIJIEKHCAbIH ra3) CBA3BIBAJUCH
OopraHM4YecKMMH BeujectBaMu. B pesysnbrare obpasopasack
BTOpHYHAA — cOBpeMeHHas arMocdepa, Gorarasg KUCIOPOAOM.
3HauMTeNbHbe M3MEHEHHMS INPOM3OHLIM M B COCTaBe THAPO-
cepsl. ITO HaJI0 HOBHIM TONYOK PacNpoCTPaHEHUIO Bce Gomee
CJIOKHBIX OPraHM3MOB IO MEJKOBOJbI0O H NOBEPXHOCTH MODH,
a 3aTeM u cyumn. Kucmopos cran akTUBHO MOTJIOIATHCH BepX-
HUM cjoeM 3eMHOIl Kopbl. PacTeHus HenpepbIBHO BO30GHOB-
JA7M ero 3amachl B armMocdepe. Baktepun ycepaHo mepepa-
6aThiBaJU NOBEPXHOCTh 3eMHBIX mopox. B uTore sroro mpo-
1ecca co3/laBajach MOYBa — ele ofHa O0JAaronpusATHAsA OCHOBA
IJiA yCHELIHOTO BTOPIKEHHMSA Ha CYLIy PAacTeHHH, a 3a HUMH
1 >KUBOTHEIX.

Tak, Ha NMPOTAKEHUUM NOYTH MWJIMAPAA JIeT apXeuCcKou
9pHI IIOJIHOCTBIO U3MEHMJIACH aTMocdepa, 3HAUUTENLHO H3Me-
Huauch ruapocdepa M IOBEPXHOCTb JHTOCEpPbl 3eMHOro
niapa.

Yike B 3TO BpeMsa — Ha YpOBHEe BHUPYCOB, OakTepuid
HPOCTEHIINX OXHOKJETOYHBIX BOAOPOC/EeHl — BBIABHIMCH OC-
HOBHbIe 0COOEHHOCTM OpPraHU3MOB, XapaKTepHBIE [JA BCEro
JKMBOrO Ha 3eMJie [0 CHUX HOp.

MEXAHH3Mbl CHCTEMBI, HMEHY EMOH
«KHBOHW OPrAHHU3M »

Kapypiit opranusm opMupyercsa Kak clOKHAsg, HO efu-
Hasi COBOKYNHOCTb MHOKECTBA MEXAHU3MOB, KaKAbIH M3 KO-
TOPLIX O0ecrne4yuBaeT OIpefeNeHHYI0 CTOPOHY €ero jKu3Hepe-
ATEJbHOCTH, NIOMOTasA BLDKHBATh M Pa3MHOMKATHCA HaXKe NpH
HEKOTOPOM yXYJUIeHHH OJaronpusATHBIX YCJIOBHIA.

150



Bor oum, ocHOBHBIE MeXaHM3MBI CHCTEMbI, HMEHYEMOW
KUBOU OPraHU3M»:

1. BamuTHeii Mexanusm. OH pearmpyer Ha Kaskxoe H3-
MeHeHHe OKpYy)Kalomeil cpeibl, obecneynBasi BBICOKYIO YKH3-
HECIOCOOHOCTh OPraHM3Ma [asKe B CAMbIX HeGJaronpuATHBIX
YCIOBMAX (HOHATHO, 10 U3BECTHBLIX IPEHENOB).

CBoiicTBeHHBIE OPTAHU3MY COXPAHAIOI[AE pPeaKUUud OXBa-
THIBRIOT BCe BUIbl €ro 3aLIUTHHIX AelCTBUH, HANPABIEHHBIX
Ha crmaceHue ot rubenn npu a1060d yrpose u3BHe. ITO MOMKET
ObITh mepenBuUKeHHe — GercTBo or (ojiee CHJIBHOrO IPOTHUB-
HUKa; HamnajeHue Ha ciaaboro, 4ToGbl YTOANTH FOJOK; CTPEM-
JIeHHe YKPHITbCA OT CTHXMHHOTO OefACTBHA. ITO MOMKET ObITH
cIOCOOHOCTh 3aMepeTh, 3aMaCKUPOBAThCsA, 4TOOH OCTATHCA He
3aMeYyeHHBIM BParoM MJM 4TOObl MOAKApaYJIUTh JKEpPTBY. ITO
MOKeT GbITh MOOMIM3AUNA KU3HECTOHKUX CBONHCTB OpPraHM3-
Ma K ObicTpeilllieMy BBI3JOPOBJEHUIO NpH GOJIe3HAX M paHAX.
W rnaBHoe — ymeHue mnpucnocabiuBaTbcd K MeHAIOIIeHcA
o6CcTaHOBKe.

2. MexaHusaM nepepaboTky 1 o6MeHA Pa3JMYHBIX BEIIEeCTB
nssi oOHOBJeHMA co6cTBeHHOro opranuama. Hak Mbl yke ro-
BOPDHJIN, PAacTeHUs CO BpeMeHeM OBJIafeaH (GOTOCHHTEeTHYe-
CKNAM IIpoleccoM mepepaboTKN HEOpPraHMYeCKHMX BEIecTB B
oprannyeckre. U TyT Ke, coriacHo [MajJeKTHMKe NPHPOMEI,
pPacKpyTUica BUTOK CHUPAJIHM: PACTEHHUSA CaMHU CTAIM «KOH-
cepBaMU» COJIHEYHOH dHepruym ajs xuBoTHbIX. Ho m B Mupe
YKUBOTHBIX OJHH, B CBOIO OYepedb, CTAJNHM «KOHCEPBAMH» MJA
APYTHX, Apyrue — s TPETbHX M T. II.

Bce «uexu» artoit «pabpuxu», Kak u BcaAkod ¢abpukn,
Tpebylor aneprum, xKoropywo paer Comnne — nu6o Hemocpesn-
CTBEHHO CBOMM U3JyueHueM, JUOO B BUIE «KOHCEDPBOB», 3a-
MaceHHBbIX B JPYTMX OPraHUYECKUX BeIecTBaX.

3. Mexanuam BocmpousseneHus cebe MOJOGHBLIX € TIO-
MOIbIO FeHETHYECKOro amnmnapara, obecrnedynBaloero Hacjued-
CTBEHHOCTb Y€pT, ME€PEefaBaeMbIX M3 IIOKOJEHUS B MOKOJEHHUE,
Ha Gonee um3koil cragmm mpouecc NMPONCXOAUT IYyTeM IOY-
KOBaHMs, JeJeHMS Ka)Kaoi Kiaetkun Ha pase HoBele. Ho oco-
6enHo 3¢ PeKTUBHBIM OKa3ajoCh IOJOBOE PAa3MHOMKeHMe, IpHU
KOTOPOM IOTOMCTBY NEpPealOTCA TeHBI ABYX PaslMYHBIX OCO-
6elf, 4YTO NMO3BOJISIET PE3KO CHUIKATH OMACHOCTb HerKeJaTelb-
HBIX OTKJIOHEHWUH.

4, MexaHuaM MyTanuy — CIOCOOHOCTH K HacleayeMou
n3Mensiemoctu. HaciefgcTBenHble Npu3HaKU IepegaloTcA C
IIOMOIIBLI0 KOAMPYIOLIEro ammnapara, B KOTOPOM, €CTeCTBEHHO,
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MOryT NMpPOU30HTH U «HenoJagku». Tak, Ha HEro MoryT mo-
NeiicTBOBAaTh pe3KMe M3MEHeHUs YCJIOBHH OKpysKalouiei cpe-
ael (Hampumep, peskuma obayuenus). B pesyabrare «xommu»
HOJAY4aI0TCA B 4YE€M-TO OTJHYHbIe OT opurnHaja. He 6ynb
MyTanuii — He Ob110 OBl M DPA3BUTHUA OPraHMYECKON KU3HMU.

5. Bopsba 3a cymiecTBoBaHHe. MBI yKe roBOpHJIM, 4TO,
ecad Obl He OBLIO OrpaHMYeHHil, MOTOMKM IEPBHIX jKe Opra-
HHU3MOB CO BpeMEHEeM 3anoJHuan 6ul Bcio muaHery. OpgHako
Ha MX OYTH BCTaeT IPUPOAA M [pYrue OPraHM3Mbl — Ie
TOJBKO YYy3KepoaHble, HO M copoauun. Boaust 6GeicTpo pas-
MHOKAIOMIMNXCA OPraHM3MOB CTAJKHBAIOTCA MEKAYy coboit, u
ycTaHaBiauBaeTcA paBHoBecnme. Bpemsa or BpemeHHM OHO Ha-
pyluaeTrcs, HO BCKOpe BOCCTaHaBJIuBaeTcA BHOBb. Bopnba umer
HacMepTh, U TOJbKO KpailHee HAaNpsIKEHNE BCEX CHJ KaKmoH
U3 CTOPOH I[OMOraeT COXPaHATh HEYCTOHYHBOE paBHOBECHE.

Bopbba 3a cyumiectBoBaHUe MpeAnoJiaraetT He TOJbKO BbI-
TecHeHHMe OJHOro BMJA [JPYTMM, HO HMHOTJa M UX TecHoe
COCYLIEeCTBOBAHME, COMUTENLCTBO-CUMGKMO3, KOTOPBIH U MOMO-
raeT UM YCIEHIHO NPOTUBOCTOATHL NMPOYMM BHAAM (HAmpumep,
cuMOMO03 AKTUHHM ¥ PaKa-OTIIEJbHUKA, CUMOMO3 ueloBeKa
U MUKPOOPraHmsMoB, 00pasyloluX HOPMAaJIbHYIO, 3LOPOBYIO
Kumeunyo daopy, 1 1. m.).

6. Ecrectsennsniit or6op. B GopnGe 3a cymectBoBanue
BBDKMBAIOT JULIb CUJbHelmne, Haubosee mpucrnocobiennse,
jerye npuMeHsAIOIMECs K HOBBIM ycjoBuaM. Bor rae mosker
ChLIrpaTh perIaloulyio posib OaaronpuAaTHadg Mmyraus!

7. MexanusM aBTOMATHMYeCKOro MNOAYMHEHUA [ICUCTBHU
KaMJoi ocobuM HMHTepecaM COXPAaHEHWs M PacHpoCTpPaHeHUs
JAHHOTO BHUId B I1eJoM. ¥ GoJjiee BBICOKO OPraHM30BaHHBIX
JKUBBIX CYIIECTB 3TO MNOJYMHEHHe OOLIMM MHTepecaM BUMA
HaXOJUT CBOE BHIpa)KeHue, B YacTHOCTH, B 3a6oTe O MOTOM-
cTBe, MOpOIl fla)Ke ¢ PUCKOM [JjiA COGCTBEHHOH jKH3HU. ITO
MOKET BbIParKaTbCA TaK)Ke BO B3aMMOIOJEpPIKKe, B 00X
gecTBUAX mnpy obmieit yrpose ussHe, Her Hy Kbl roBOPHUTS,
KaKoe 3HAYEeHUME HMMeEIoT TakuMe B3aMMOOTHOIIEHMA ocobeil B
6opbbe 3a cyliecTBOBaHUe BUJA.

8. MexaHuaMm crapenus u cMepTh (camoycTpaHeHHe) OCO-
6u. OxasbiBaeTcs, MPOJOJKUTEIABHOCTL KU3HU 0CO0EN Kask-
HOTO BHUIA HMeeT ONpeJesieHHBIH ONTUMYM, BbIle M HUMKE
KOTOPOT'O TOT MJIM MHOU BUJ 3aB€JOMO NpOUTrphIBaeT B 6opbbe
33 CyLEeCTBOBAHUE.

Tam, rue He tpebyercss BoCnUTAaHUE MOJPACTAIOUIErO IMO-
KoJieHus, rubejb 0co0M OKa3bIBAETCA ONTHUMAJbHOM [JiA MH-
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TEpecoB CYMeCTBOBAHMA BH[A CPa3y jKe I0Cje BOCHPOH3BE-
neHusa moroMcTBa. Tam, rige Heo6XOAMMO BOCHUTAHHE, ONTH-
MyM ruGenu OTOABHUraercs [JO TeX IOp, MOKa He OKpemHeT
caefywoimee mnokojseHue. Bo Bcex cayuaax aToT GHosormue-
CKMii MeXaHU3M cpabaTbiBaeT aBTOMATHYECKH.

BEJ/IHKOE HACTYIIVIEHHE 3EMHBIX OPTAHH3MOB

ITepsuynbie BuUpycH M 6GakTepuM 3a MWUIHAPA JeT ap-
XeliCKOH 3pbl OCBOMJIMCH, yTBEPAMJIUCHh M Npeobpasuyin Mope,
BO3AYX M cyuly 3eMJH, OTKphIB fHopory G6osiee CJIOMKHBIM
BHJaM KUBBIX OPraHHM3MOB.

Ha nporsixkenum ciepywomeir apsl — mpoteposos (6Goxee
JBYX MUJJAMAPHOB JieT) MOABMJINCH M OBICTPO pacmpocTpa-
Hujguch B MupoBOM oOKeaHe MHOrOKJIETOUHbIe DPACTEHUA M
MHUBOTHBIE: TyOKM, Mefy3sl, Kopaiibl, yepBu. «Bek Bomopoc-
Jeid» , KOTOPbIE rOCIOCTBOBAJIN B MOpPE OKOJIO MUJJIHAD/AA JeT,
CMEHUJ «BEK Mefy3» IPUMEpPHO TAKOH jKe MPOJOJIKHTEIb-
Hoctu. H KoHuy 9TO# 3phi coctaB 3eMHOM aTMocdepsl M T'H[-
pocdepnl okonyaTenbHo npubnusuicsa k coppemensomy. Ilpo-
U30IILJIa OYepeaHasl IepecTpOiiKa KOHTYPOB 3eMHOM IOBepX-
HocTd. B arux KaractpoduuecKMx cABUrax mnorub6jao MHO-
JKECTBO CTApbIX BHUJOB PACTEHHMH M KMBOTHBIX. 3aTO NOABH-
JMCh HOBble BHUABI, 6ojiee pasBuThie U IPHUCIOCOOGJEHHbIE K
usMeHuBmIMMcA yciaopuaMm. Havanacek caepyromasn apa — ma-
J1€030H, KOTOpas 3aHsAJA TPeThb MHJUIMAPHA JeT.

B mepByio mosoBUHY 9TOHf 3pHl, KOrJa BHOBb Ipeobpasu-
JUCh KOHTYpHl 3eMHOH IOBEPXHOCTH, }KM3Hb BCe ellle cocpe-
JOTOYMBAJIACH MOYTH HeaukoM B Muposom oxeane. CHauana
TaM MO-IIPeKHEMY LAapHan Meay3bl, TyOKHM, KOPAJJbl U YepPBU.
3ateM pacnpocrpaHuianch MHoroo6pasusie mosniocku. Hako-
Hell, NOABMJIKCH NepBble pbi6OOGpasHble CYLeCTBAa, C MO3rOM,
3aLUIEHHBIM 4YepenHoil kKopobkoii. [forom ux cmenunm psi-
6bt. HoBble opranumambl umenu siBHble npeumyniectsa. Ounm
pacrojiarajy pasBUTBIMH 4YeJIOCTAMH, CHOCOOGHBIMH OBICTPO
33XBaThIBaTh M pa3MesbyaTh J0ObIYY, MOrjiu ObICTPO mepef-
BUraThCA M Jierdye npucrnocabinBaTbcsd K M3MEeHeHUAM obcTa-
HOBKM. JTH OPraHu3Mbl cTajl Xxo3sieBaMu MupoBoro okeasa.
Havanca «Bek poib».

Bo BTOpoOii mosoBuMHe maseo30d MPOM3OLIJIA HOBAA Iepe-
CTpOiiKa KOHTYpOB 3eMHOIl nosepxuoctu. Hepeako tam, rpe
OblIM MOpPCKME MPOCTOpPbI, NPOTAHYAUCH OeckpaiiHue 6osora.
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Jlna opraHusMoB, He CYMeBIIMX BOBpPeMS NpHCIOCOOHTHCA,
310 6nina xatacTpoda. Ho Hexoropble BUABI cyMenu IpuMe-
HHUTLCA K KM3HM B 6OJIOTax, a 3aTeM M Ha BJAXKHOM mouBe
no xpasM 6Gosor. Hauasoce MaccoBoe BTOpiKeHMe KPYHHBIX
YKMBbIX OPTraHM3MOB Ha GOJOTHCTYIO Cynly, Ha IIOYBY, XOPOUIO
MO/ICOTOBJICHHYIO [JII HUX JKU3He[eATeJbHOCTbIO OaKTepui.
B pacruTesnbHOM Mupe HAcTymJeHHe MHOBeJM MXM (UX IO-
CTeleHHOe pacnpocTpaHeHHe IPOAOJIKAeTCA [0 CHX I0p),
HEKOTOpble BHUMABLI PACTEHUH, PA3ZMHOMKAMOIMECA C IOMOUILIO
cnop (miayHoBHjHBlE, 4leHUcTOCcTeOeNbHBIE M Jp.), Npamna-
TNOPOTHMKM M MAaNOPOTHMKYM, B TOM uMcae rurantckue. K
KOHIYy 9pbl HOABUJNCH U CTAJM OBICTPO pPacHpoOCTPaHATbLCA
xBoitHble Jeca. Bes aTa Macca opraHM4YecKOro BelIeCTBa NpPH
Me3030MiCKOM N peobpa3oBaHUM 3eMHON IIOBEDXHOCTH OKasa-
nach norpeGeHHON B 3eMHBIX Hefgpax M ¢ Tex nop 3a 200—300
MMWJJIMOHOB JieT (corjacHO ofHOM M3 Haubosee paclpocTpa-
HEHHBIX HAY4YHBIX KOHUenuuit) obpasoBaja 3ajexku yrid,
HedTH ¥ NMPHUPOJHOro rasa, KOTOPLIMU Mbl MOJb3yeMcHA HbIHE,

BMecrte ¢ pacTeHuaMuM HaA Cyly JBMHYJHNCh >KHBOTHBIE.
HepBonauansHo 9T0 ObINIM 3eMHOBOAHBIE. 3aTeM IOABUIUCH
HayKH, KJE(H, CKOPIUOHDI, padHbie BUJbI HACEKOMBIX — MEep-
Bbie KopeHHble obGutatenm cymu. Hakomel, pacnpocrpanu-
JIUCh NPecMbIKAKOMINecs.

Y 3eMHOBOAHBIX OblIM MPUMUTHBHBIE JierKHe, M [bIIIATh
MM [IOMOraja BJAa)KHAas, JerKopaHUMas KoKa, yepe3 KOTOpYIo
4acTHYHO coBepuiasics razoobmed ¢ armocdepoit. Ux anunuku
BCe elle POM3PacTaJd B BOJeE, CIYKa KOpMOM GecumcieHHbIM
XUIIHUKAM. ¥ TPeCMbIKAIOMHUXCA JerKue BIOJHE CIPABJISA-
auchk ¢ razoobmeHom camu. Mx kojka oporosesa, CTaB Ha-
JAeKHBIM IIMTOM opranmsma. Vx sapogbliiy pasBMUBajuCh B
AdNax, MOKPHITHIX CPABHUTENLHO NPOYHON M3BECTKOBOW CKOP-
JIynou, HeIPUCTYNHON AJiA Macchl Mapa3uTos, OaKTepuii, BU-
pycos. Bce aro mano uMm orpomunie nmpemmyiecrsa B 6opnGe
3a cywecrBoBanue. Haganoch pacmpocTpaHeHme npecMbIKa-
onuxca Bce 0ojlee KPYNHBIX Pa3MepoB.

«IPYy cpefHel KU3HM», ME3030i, MOIKHO HA3BATh (BEKOM
IpecMbIKAIuUXcA». ITa 3pa aauaach cpeimwe 160 Munnanonon
aer. Umenno B ato Bpemsa llanres packoaonach Ha JlaBpasuio
n lonppany. Ilpomsomnu u jgpyrue cmBUrM, KOTOpbie NpH-
Hecau rubesib MHOMKECTBY BH/JOB PAaCT€HMH M KUBOTHBHIX.
OpHako mnpecMbIKaOLMECs NPOLOJsKaAun mnpouseratb. Oun
cTaHOBUIUCh Bce Oonee ucrnonuHckumu. Ha cywe rocmop-
CcTBOBAJIM .AMHO3aBpbl — 30-MeTpOBbE sAI(EpHl, Iepe] KOTO-
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pHIMH TpeneTasio Bce uBoe. B Mope xosseBamu 6uiim 15-met-
poBble prIGosAmepH — UXTHO3aBpPH. B He6o B3MuBaau 8-mer-
poBBle mnTHuUeAIepsl — ntepopakTunan. Hasamocs, ux map-
cTBHIO He Gymer Konua. Mesikne mpecMBIKAIOIUECT U TOJBLKO
4TO MOABHBIIMECH TOrJAA HOBbIE THUIBI }KUBOTHBIX — MTHIIHI
U MJIEKONUTAIOLIMe He MOIJIM TATATHCA C TAKMMH MTAHTaAMH.

WU Bapyr npomsomuia eme ogHa raoGanbHas KaracTpoda.

HA IIOBOPOTHOM NIYHKTE

YuyeHble NHITAIOTCA BHIACHUTH, 4TO 3Ke, COOCTBEHHO, CIY-
yuoch npumepno 70—67 munanonos jger uHasan. Morao GuiTh
CJMIIKOM KaTacTpoiuecKuM ovepegHOe CMellleHMe BePXHHX
IUIAT 3eMHON KOpHl (HAIIOMHHUM, YTO B 3TO BpeMsdA, BO3MOKHO,
y)Ke packosoiach JlaBpasusa m Hauaja packaiabiBarbca I'oH-
nsana). Morsa 6BITh BCOBIINIKA ¢CBEPXHOBOW» 3BE3bI WIM
WHAasg NpPUYNHA PE3KOro M3MEHEHUA YPOBHA KOCMHUYECKOTo
obnyuenns 3eman. BoamoikHO, chiIrpasmm poab HECKOJBKO
¢akTopoB cpasy.

ITo coBpeMeHHbIM HAyYHBIM NpeACTaBIECHHAM, HOTO6HOTO
poxa raobanbHbie KaTacTpodsl, cKOpee BCero, IpoucXoiAT Ie-
pUOAUYECKN — U KAaK Pa3 CO CpeiHUM HMHTEPBAJOM B HECKOJb-
KO JeCATKOB MUJIJIMOHOB JIeT — B CBA3M €O CTO/b e Tepu-
OJMYECKUMU «YPE3BHIYAHHBIMM IPOMCIIECTBUAMU» KOCMHU-
YeCKOTr0 Xapakrepa (HampuMep, NPU [POXOMAECHHU JeMau
nnn pgaxe Bceii CosiHeyHOH cUCTeMbl yepe3 KOCMHYECKHe ra-
30BO-NbLJIEBbIe 06J1aka 0co6eHHO GONAbLION MJIOTHOCTH).

Tak miu wHave, NAaNOPOTHMKOBBIE M XBOMHBIE Jieca Me-
30301ICKOHI 9pBI OKa3ajuch NOrpeGeHHLIMU B 3eMHBIX Hejpax,
a ucnoamHckue sueps Boimepau. Hoinemmane 20 BupoB Kpo-
KopauiioB, 212 BupoB yepenax u oxoso 5000 BumOB AmMepur
U 3Mell — 3TO JKAJIKMe KAapJMKOBbIE OCTATKH MHOMKECTBa BM-
JOB MX TMTAHTCKMX (M He 0CO0EHHO TMTaHTCKHX) IPEIKOB,
koropele mouru 200 MuIIMOHOB JeT XO3gWHMYAIU Ha
nJjaHere.

Booxuanm takke nTHUBI M pLIGH. BbikuMaM M Miexkonu-
rtaomue. OHM NOCTENEHHO CTAalM X035ieBaMM IOJIOKEHHUA Ha
cyule B KailHO30€e — «3pe HOBON IKM3HM», OXBaThIBalollel
roclieJHUE CeMb NECATKOB MUJIJIMOHOB JieT CYIeCTBOBAHUA
3emau. OpHOBpeMEHHO HAYyaJICAd PACUBET NPUBBHIYHBIX HaM
TPaB M JIMCTBEHHBIX JIECOB, CHJIBHO IIOTECHMBLIMX MAaNOpOT-
HHMKH M XBOWHBIE Jieca NMpeAblAYLIeil MOXH.
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OporoBeBmias yenryifyatas KOKa-HAHIHMPb M OTKJIAAbIBA-
HHe AW B U3BECTKOBOH CKOpJyNe [JalX B CBOE BpeMs Or-
POMHOE HpEeNMMYILEeCTBO IPEeCMBIKAIOMINMCA [0 CPABHEHHIO C
3eMHOBOJHbIMU. TaKylo ke pojib ChIrpajia Ha 3TOT pa3 Tem-
JIOKPOBHOCTb NTHI| © MJIEKONUTAIOUUX, MO3BOJAABIIAS UM CO-
XPaHATh AKTUBHOCTb M npu noxosoganuu. Ilepva y ogmux
M WepcTb y APYTHX IIOMOrajM KM COXPAHATH TEILIO TeJa.
Haxkonen, cmnoco6HOCT MJIEKONMHMTAIOMINX POMKAATH [JEeTeHbI-
meil JKUBBIMM M BCKapMJIMBAaTh MX CTEpPUJBbHON BBICOKONM-
TATEJbHOW CMECHI0 — MOJIOKOM yMEHBIIMJA ONAaCHOCTb 3apa-
KeHus: GonesHeTBopHbIMH MuKpoGamu. Bce aro pesko cHu-
3MJI0 CMEPTHOCTh CpefH [eTeHbllleld, IMOMOIJIO0 UM Kpernue
«CTAHOBHMTHCA HA HOTU» M, B CBOIO OYepejb, NJIOLHUTH 310POBOE
NOTOMCTBO. 9TO CIOCOOCTBOBAJIO TAK)Ke PAa3BUTUI0 CIMHHOTO
U TOJIOBHOTO MO3ra, Bceil HEPBHOH CHCTEMBbl yHpaBlieHHA Op-
raun3moM. COOTBETCTBEHHO INOBBIIIAJCSH YPOBEHb OIEpaTHB-
HOCTH COXPAaHSIOUUX peakuuii. TAratbcsd ¢ TAKHMU CyIle-
crBamu ctano Tpyano. OHM, KAK M HpecMbIKAIOLUECs 10 HUX,
BTOPIrJACH B MOpe (KHUTHI, AejdbQUHBI, MOPKU, TIOJNEHU) U
Aake B3MbUIM B Bo3ayx (seryume mbuimum). Hactynunm «Bek
MJIEKOIMTAOUAX », MPOAOJKAIOMINIACA IOHbBIHE.

3a ceMb JeCATKOB MHJIJIMOHOB JIeT KaiiHo30: 3eMJsa mno-
Bugaia maoroe. [Toaru 25 000 Bugos pui6, ceoimie 8500 BumoB
ntun, okosio 3500 BmmoB Miexommrawinux, oxoso 9500 000
BUJOB COBPEMEHHLIX PAacTeHHMH — BCe 3TO MOSIBUJIOCH HE cpa-
3y. OgEN BEABI BHIMHDAJH, JPYrHe HAPOMKAAJMCh, BBIMMPAJIN
U OHM, HAapoKaajuch HoBhle... Cyqns mo McKonaemMblM OCTAT-
KaM, U3 pacTeHmi NPOAOJIKAJIM PACHPOCTPAHATHCA JO HAIIMX
BpPEMEH TOJIbKO MXM M HPUBBLIYHbIE HAM TPAaBHI [1a JUCTBEHHbIE
jneca (Tak Ha3blBaeMble «IOKPLITOCEMEHHBIE»), C TPYAOM CO-
XPAHSIOT NO3MUMU NANOPOTHMKM, XBOWHBIE Jieca M CIOpPOBbIE
pactenusa. OcranbHoe BbIMepIo, aub0 yyTh Tenautcs. B mupe
KMBOTHBIX HIPOMOJKAJNHM PACHPOCTPAHATHCA NPUBLIYHBIE HAM
TaK Ha3bIBaeMble Jyyernepble PbIObl, a TaKKe NTUUBI U MJjie-
Konurtapouue. B HacTosimiee BpeMs NOCTENEHHO HMCYE3a0T C
auua 3eMAH O4YeHb PaclpoOCTPaHEeHHbIe KOI[Ja-TO [JBOSKObI-
piamme, KHCTemepble W XpsleBble PHIObI, 3€MHOBOJHbIE, Ue-
penaxu M MeJKHe Yellyidarble IpecMblKAOUuecs.

Bupodem, Tcneps yiKe TOJBKO OT YeJIOBEKA 3aBUCHT, KaKue
BUJbl PACTEHMU ¥ KUBOTHBIX COXPAHATCSA Yepe3 COTHIO-JPY-
ryIo Jer.



HECKOJIBKO YTOYHEHHH

K ckasanHoMy HY;KHO 10GaBUTH TPH OTOBODKH.

Bo-nmepBeIX, MCTOpUYECKHE BIIOXH, O KOTOPHIX ULIA peyb,
OTHOCATCA He K PAaCTHTEJbHOMY M KHUBOTHOMY MHDY, a K
reosiornyeckoit ucropun 3eman. OHU ciays;KaT HAM B [aHHOM
cly4ae JHIIb OPMEHTHDOBOYHBIMM BeXaMHM M YINOMHHAKIOTCA
NOCTOJBKY, NMOCKOJBKY OTJOKEHHMA WJM OTIEeYaTKU [PEeBHUX
pacTeHMH M KMBOTHBIX CBSI3aHHI C OINpeJeJeHHbLIMM HalJja-
CTOBAHHMAMH BEPXHEro cJos 3eMHOH kopsl. «Bek menys», «Bek
pBIO», «BEK I PECMBIKAIOIINXCA», «BEK MJEKOMMTAOIAX» —
BCEe 3TO OYE€Hb YCJIOBHO M BecbMa NpUOJIU3NTENBHO CONpAra-
eTcAd ¢ IpoTepo3oeM, INale030eM, Me3030eM M KailHO30eM.

Bo-Broprix, 6bL10 6b1 OMIMOKOM MpeACTaBAATL pa3BHTHE
COBpeMeHHbIX (HOpM PACTHUTENBHOT0O M IKHBOTHOIO MHpaA
CILIOIHBIM TpUyMdanbHeIM mmecTBueM. Wuorma mpucnoco6-
JleHMe NMPHUBOJMJIO K perpeccy OT CJIOMKHBIX K IpPOCTHIM ¢op-
MaM (0coGeHHO NpU HEMOABMIKHOM, IapasuTHYEeCKOM obpase
ykusnu). Ho obmjas nuuma ocraBanack Bcerjga OJHA — HPO-
rpecc OT NpPOCTOrO K ciaoykHoMmy. Buosoruvueckas sposionus B
I[eJIOM TpeJCTaBysgAeT co00#l mpomecc HeoGpaTHMBbIN.

B-Tpersnx, 6bl/10 Gbl HEBEPHO MBITATHLCA BOOGPA3UTH OMM-
caHHOe pasBuTHe 3eMHOH (uopbl U ¢ayHs HA COBpPEMEHHOM
reorpauueckoii kapre mupa. HykHo Bce BpeMAa MOMHHUTHL O
NOAHUMAIOIINXCA ¥ ONYCKAIOIIMXCA CJOAX 3eMHOH KOpBI, O
CTUIKMBAOIUAXCA W PaCcXOOALIUXCA MaTepHKax, O pPe3KUX
nepeMeHax 3eMHOI0 KJuMara — 060 BceX [eTajiiXx IeoJIoTH-
4ecKOM JBOJIIOUMY MJIAHETHl, 3BOJIOIMM, KOTOpPAs MPSAMO M
KOCBEHHO BIIMsAJa HAa pa3ButHe Gumocdepsi.

Houneuno, 3a nocaegune 70—67 MHIJMOHOB JieT HE YC-
TIeJ M NpOM30IiTH TaKHUe j;Ke CyliecTBeHHbIe N3MEHEHHA, KaK 3a
npeasiaymue Mmuaauapast get. Ho u 3a aro Bpemsa cayumioch
HEMAJIO KaTacTpod: KOJOCCANBbHOU CHJBI 3eMJeTpPACeHUA u
BYJKaHHYECKHe U3BEepP/KEHUs, yparaHbl M OKeaHWYecKHe Ly-
HaMM, JlecHble NOKapbl OT MOJIHMM U 4YPE3BbIYANHO CypOBbIE
3MMbl, HABOLHCHUA U OJIe[IeHEHUS TO TaM, TO 3J1€Ch ONYCTO-
[IAJM 3eMHYI0O NOBEpPXHOCTh Ha COTHM KujomerpoB. UToObI
BbIEP/KATh HANPAKeHHYI0 6OpbOy 3a CylecTBOBaHHe Ja HpH
OTOM BBDKUTbL IIOCJEe TAKMX KaTtacTpod, HYKHBI OblIM He3a-
ypAAHbIE CIHOCOOHOCTU HPHUMEHATbCS K HOBOH 0OCTaHOBKe.
MaJio Toro, HyKHbl ObIJIM CIIOCOOHOCTH MOCTOAHHO «YUYUTHCAY,
IIOCTOSAHHO COBEPIIEHCTBOBATH CBOM COXPAHAKOLIME PeaKimuH.
«Yueba» oneHuBasach no ABYX6aNALHOW IUKaJie: YAOBJAETBO-
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PUTENbHO — JKU3Hb, HEYHOBIETBOPUTENbHO — cMepTh. W 3K-
3aMeHbl NPUXOJNJIOCH CHABATH KAMKABIA JeHb, KaMKJblH dac.

[Ipu TakMX YCHOBHSX COXPAHAIOLIME PEAKIUU IOJOMKHIN
HAYaJo CJIOKHOMU ICNK MHCTUHKTOB — BPOKAEHHBIX dopM mo-
BejeHusd, THONUYHLIX AJA fAaHHoro suaa »xkuBoTHuiX. Ilocre-
NeHHO BHIPAGOTANMCh 3aKOHbB HHCTHHKTHBHOI'O TPYIIOBOrO
HOBCEHUA.

OcoBeHHO OTJHYAJUCH ITUMH CBOMCTBAMM HECKOJBKO [Ie-
CATKOB BUIOB MJIEKONMTAIOI[MX — IIPUMATOB, W IpeKae BCe-
ro — o6e3bsinnl. OHU NOABUIKCH ellle B CepefnHe KaiHO30:
35—30 MUNIMOHOB JIeT HAa3aj, HO MOJY4YHJM OCOOEHHO 3HA-
YUTeNbHOE Pa3BUTHE JHMIUIL B MOCHEIHUN Nepuoj KaiHO301,
KOTOPbI HAyaJIcsl, 0 PA3HBIM JaHHBIM, OT 3,0 MUJLIMOHA [0
600 Teicau JeTr Ha3aj.

TI'aasa 2. JKHBOTHBIE, OT ROTOPBIX Mbl
npepou3olmin

HIEM NIPEJJKOB

dpa Hosoit Musuu (kaitHOo30i1), KaK YyiKe TOBOPHUJIOCH,
paspesifeTcs Ha [Ba MepUOJA: TPETHUHLIA, B CBOIO ovepeib
IO/ Pa3/IeJIAIOUINACA HA MAaJeOTeH M HEeOreH, U YeTBePTHUUYHBIN.
Iocneguui HavasncsA, Mo pasHbIM OLEHKaM, oT 3,5—2,5 MuJi-
nuona o 600 TeicAY JeT HA3a4 U MPOMOJIKAETCA MO ceil AeHb.

dpa Hosoit #{u3um peiicTBuTENBHO NpuHecaa ¢ coboi
muoro nosoro. Ilpogoskanach NOABMKA MJIHUT 3CMHOU KOPBI,
M ¢ ceBepa Ha IOr BJOJIb 3aMaJHON KPOMKHU 06OMX MATEPUKOB
Amepuru B3gsi6nauck Hopanavepol. C 3amaga Ha BOCTOK OT
Arnantukn go Tuxoro oxeana mopusunch xpeOGTol Ariaca,
Anpanysckux rop, Ilupenees, Aabn, Amenuun, [lunapckux
rop, Crapa-Ilnanuns, Hapnar, Kaskaza, I'mupyxkywa, Ila-
mupa, Tubera, rop Manoit Asunm, Wpauna, Bupmut m Uunno-
Hesuu. [{pyras uenb nporsanyaack ayramu Aseyrckux, Hy-
puabckux, fnoucknx, @uaunnuuckux, Hopo-3enanmcknx
0CTPOBOB. 3HAUMTENbHO M3MeHMJcA Kaumar mianersi. Ouep-
TaHUA MaTepukoB npuusaau dopmy, Gosee uiu meHee Oymn3-
KYyI0 coBpeMeHHOW. MHOMEeCTBO BUIOB PACTUTEJABLHOIO U KHU-
BOTHOTO MHpa BHOBb moru6jo. Mx cMmMeHusnm HOBbIE BHIbI.
Hauanoch rocnopcTBo MaeKonuTaomux.
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B HOBBIX yCNOBHAX HpeHMMYyLIecTBa HOBOIO Kjacca KM-
BOTHBIX CKAa3aJINCh C TOJHOH O4eBHIHOCTHIO.

Miuexonuraouniue teraoKposHbl. OHE MeHbINE 33aBUCAT OT
TeMIEepaTypsl okpykamueii cpeasl. Vim He ob6sas3atensHo Bma-
[aTh B CHAYKY HPHU NOXOJOJAHUM — pPa3Be YK B O4YEHb CY-
poBbIE 3UMBI, Ia M TO He BcAKoMYy BHAY. VX Tesno noxkpsito
He MPOCTO Yellyed OpOroBeBIIel KOKH, a IyCTOM WIEPCTHIO.
Wx perensimu BhIHAmMMBaoOTCA B yrpobe matepu. ViM Menbire
rpo3AT XUIMHUKKA M GoNe3HM,— 1O KpailHell Mepe, He B TAKOH
CTeNneHU, KaK [JeTeHbIIIaM NPEeCMBbIKAIOINXCS, PBIO MJIM NTHIL,
KOTODBIM, [a)Ke ecJIi OHM H YIeJeloT B HMKDHMHKe WJIU B
cKopiaymne fiina, ¢ NMepBOil Ke MHHYTHI KM3HH TNPUXOAUTCA
MOefaTh «B3pOCIYIO» IHIY, KUMAN(YI0 6071e3HeTBOPHBIMHU
mukpobamu. Bce aTto, m MHOroe pgpyroe, Najo MIEKONHUTA-
JOLIMM [IONMOJHUTEbHbIE IIAaHCH Ha mobGexy B Gopnbe 3a cy-
L[eCTBOBaHHeE.

Cpean HeCKONBKHMX ThHICAY TIEPBHYHBIX BUJOB MJIEKONH-
TAIOIUX CO BpeMeHeM BBIJEJNJIOCh MHOKECTBO BHJOB TakK
Ha3bIBA€MBbIX HACEKOMOSJIHBIX (€KM, KpOTHl, BBIXYXOJIH H
np.). Ilo cpaBHeHHUIO ¢ APYrUMHU »KHBOTHBIMH OHU MMeJH [JBa
Ba)KHBIX TNpemmyiiecTsa. Bo-nmepBeix, He OBLIM NPHBA3AHBI
K KaKOH-TO OfHOM NPUBBIYHOM NHINEe — PACTHUTENBHON MJIH
JKMBOTHOM, Bce paBHO. VIx paumon Onii pasHooOpasHee, M Ha
HUX MeHbIe CKa3blBAJIOCh MCYE3HOBEHUE TOro MJIM HHOTO
KopMa — YykacHoe OefcTBHe [iA KUBOTHOro Mmpa. Bo-Bro-
PHIX, OHU TIOEJAJTN HACEKOMBIX, KOTOphIE MUTAJAUCH APYT ApPY-
roOM WM pPacTEeHMAMH, a Te HcnoubzoBajn sHepruo Coanna
Aa1A npeo6pa3oBaHUsA HEOPraHUYECKHX BEINECTB B OpraHmye-
ckne. Takum 06pa3oM, BBHICOKOKAJIOPUWHEBIE «KOHCEDPBHI» B
BHJe Da3HBIX JKYYKOB M YepPBAYKOB Bcerfa ObLIM Yy HACEKO-
MOSITHBIX IO HOCOM.

I10XBAJIBHOE CJIOBO NIPHUMATAM

B navane apuor Hosoit Hu3Hu 3 MHOruX BHIOB HAacCeKo-
MOSITHBIX BBIENNJIOCh HECKOJbKO Hanbosee pasBUTHIX M Jyd-
e npucrocobaeHHbIX K 6opbbe 3a cymecrBoBanne. B Hayke
OHHM IOJYyYHUJIM HA3BAHUE <«IPUMAThl» (IepBBe, BHICHINE).
Y HEX GBI HEe TOJBKO I'YCTOH BOJIOCSAHON IMOKPOB M 3alleuHble
MEIIOYKH JIJIA XpaHeHHA 3anaca IUIH, HO M YeTbipe XOpOIIo
pa3BUTbIE KOHEYHOCTH, CHAaGKeHHble THOKON nATEepHel masb-
1eB, NpHYeM OfMH U3 HUX ObLI NPOTMBOIOCTABJEH YeThIPEM
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ocTaabHBIM TakuM oGpa3oM, 4To obecnmeumBajach Xxopoluas
XBaTKAa W NpHU NPBDKKaX € BeTKNM Ha BeTKY, M NPH 3axBaTe
nuun. KpoMe Toro, mmescsa XBOCT, HA KOTOPOM MOKHO ObLiIo
¢ yM0GCTBOM IIOBMCETh, €CJIM JIallhl 3aHATHI.

B 060HAHMM NPUMATHI YCTYNaJAl HEKOTOPHIM ADYTHUM KH-
BOTHBIM, ocobenno xumuuxkam. Ciayx ocraBajici OPHMEpPHO
TAKUM Ke. 3aTO OCA3aHUE M 3peHue ObLIM Pa3BUTHI JyHlle.
IMogomBsl BCex ueThipex Jam y NpUMATOB HMMEJM Clenualib-
Hble OCfA3aTeJbHble MOAYLIEYKH, TAK YTO OHM MOIJIM IOpPOM
OTHICKMBAThH CbefoGHOE NMPAMO HA OLYMb.

3penue y Hux Oblio obbeMHOe, Tak HasbiBaemoe OGuHO-
KYJsIpHOE, a BHOCJEJCTBHM y HEKOTOPHBIX M3 HUX — M IBeT-
noe. OHuM cMOTpenM HA MUD He KAaK Ha 4epHO-6esyl0 KApTUHKY
B KHM)KKe, a CJIOBHO uepe3 UBeTHON ctepeockon. flcuo, uro
UM Jerye OblJIIO OPMEHTHPOBATHCA B OKDPYIKAIOIleM MUpe —
o6HAapYKUTh KOPM WU n36e)KaTh OMACHOCTH CaMOMY CTaTh
KOpPMOM.

I'naBHoe e — Ha 3TOM Ba)KHOM BOIPOCE MBI OCTAHOBUMCSH
HIDKe,— Yy HPUMATOB ObLIM HCKJIIOYMTEJIbHO PAa3BUTHI MO3T
u BooOlIe LieHTpaabHaA HepBHasA cucrema. CHrHanb or op-
raHoB 4YyBCTB ObicTpee InepepabaTbiBaJNUCh «KOMaHJHbIMH
OYHKTaMM» B MO3ry, KOMaH/Jbl Tejy [aBajiICh YBepeHHee
M JHepruyHee, 3BepeK Jyullle NPHUMEHsJICA K OOCTaHOBKe,
HCKyCHee MCKaJj 1MLy M XUTpee CIacaljcs OT BpParos.

[lepsbie npumarbl, NHOsABMBILUMECS B Ha4yaje TPETUYHOIO
nepuoja, OblIM MaJleHbKUMM 3BepbKaMU, MOXOKMUMHU Ha Ge-
jgok. OpHo M3 ceMeWCTB TAKUX 3BEPLKOB, TYNaiM, COXpaHM-
JIOCh 10 HAlUMX [HEH, U ydeHble CHOPAT, OTHOCHTH JIH HX
K MpUMaTaM MJIM YHCIMTH 110 Paspsily HACEKOMOAHBIX.

Ho apyroe cemeiictBo — neMypsl o6iafanu ye MHOTUMHU
NpeMMyH[eCTBAMM IPUMATOB, O KOTOPBIX TOJBKO YTO TOBO-
puiiock. A TpeThe ceMeilicTBO — JOJronATH (HAa3BaHHbIE TaK
M3-32 CUJIbHBIX 33JHUX KOHEYHOCTEH) KOoe B YeM NpEeB30LLIH
JeMypoB: Yy HHUX OKa3aJiuch Oosiee PasBUTHI MMAJNBIBI I€PeIHUX
KOHEYHOCTel M OKpYIrJBI 4Yepen — HEMAaJOBaXKHOC YCJOBUE
nasa obpaszoBanns 6Gojiee COBEpPILIEHHOrO0 MoO3ra.

Orchinasick JHEM B [JyIJax MJM B TYCTHIX BeTBAX J[e-
pPCBBbEB, JICMYPHI U JAOJTONATH O}KMUBAJM B CyMEpPKH, KOrja HX
caMble CTpaliHble Bparm ykJaabiBajuch Ha Houb., TyTr yixke
OHM NOKHMPAJMU BCE CHECTHOE, [0 4Yero MOIJIHM [OTAHYTHCH.
IMpungep:xkuBasic TakOW TAKTUKM, CTAWKH JIEMYPOB M J0JIIO-
HATOB HEMMOBEPHO PAa3MHOMUJNCh U PACIPOCTPAHMIMCH O
jgecaM nJjaHersl. [[eCATKM MMJJINOHOB JIET OCTABAJHMCh OHU IO
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HOYaM XO037eBaMM 3e€MHOH CYIIM Ha BBICOTE JPEBECHBIX BeT-
Beii. Teneps, B 3HauMTeNbHOH Mepe mO BHHE MO3fHEE MO-
ABUBIIMXCA (POACTBEHHHKOB» M3 TOTO jKe OTPALA IPUMATOB,
aJIKUe OCTATKHM JIEMYDOB M JOJTONATOB YIeJelN TOJbKO B
caMblX TPYAHOAOCTYNHBIX YroJIKaX TPONHYeCKHX Jjecos. Mx
rOCHOJCTBYIOILlEe TOJO)KEeHNe Ha [JepeBbAX 3aHAJO YeTBepTroe
ceMeiCTBO MPHUMATOB — 00€3bfHBI, MpPAMbie IOTOMKH [O-
JITONATOB.

Husumie BUAbI J1eMypoOB MOXOHM HA KPYHHBLIX MblIIei, a
HU3IIKe BUALI 00€3bAH MOX0KU HA BHICOKOPA3BUTHIX JIEMYPOB.
Ho Mexpuy HM3IWIMMHN BUAaMM JIeMYypOB U BLICIUAMM BHUAAMMU
06e3pAH — «JUCTAHIMUA OTPOMHOro pazmepa». OGe3bsAHbBI NPO-
ABHHYJIMCH JaJeKO BIepej IO YaCTH MCIOJb30BAHUA TeX Ipe-
HMYIIECTB, KOTOPHIMM NPHUPOAA OfAPHJIa IPUMATOB.

CpaBHUTENbHO AOJNTMIl CPOK HACTYNJEHHS NOJOBOM 3pe-
goctu (ot 3 mo 12 ner y pasubix BHAOB 00e3bsAH) maBal
BO3MO)KHOCTb OPraHM3MYy Jy4lue HOJrOTOBUTHCA K IPOM3BOJ-
CTBY BBICOKODPa3BHUTBIX peTeHblmed. [aurenbnasa GepeMmeH-
HocThb (OT 4,5 o 9 MecsAueB) M CTOJb jKe [JIHUTEIbHOE KOp-
MJeHMe MJAJeHIa I'PYyAbI0 M30aBIAJM ero OT MNpeKaeBpe-
MEHHOH BCTpeyd ¢ MUpHMAAaMH 0oJie3HETBOPHBIX OaKTepuil,
KUIIEYHBIX MapasUTOB W [APYrUX Hamacteid, KOTOpbIE T'PO3AT
rubenblo Heokpemnuiemy opranumsmy. [loBonbHo Gosbliag orn-
TUMAJbHAsA MPOJOLKUTENbHOCTh xu3Hu (or 20 mo 60 xer)
N03BOJIs1JIa BBIAEPIKUBATh TEMINI CMeHBbI IOKOJEHHUH TaKuM 06-
pasoM, utobbl Bcerga ObIIM HAJMLIO CHJIbHbIE M OIILITHBIE
B3pociible, obeperampomue NOAPACTAIIIUX JeTeHbIImel.

IToMuMo ynoMuHABIIMXCA YiKe 3aLeYHBIX MEIIOYKOB JJIA
XxpaHeHus HeGOJbIIMX 33MACOB MUILK, 06e3bAHBI pacoNarajin
CPaBHHUTEJNbHO pPa3BUTHIMU TOJIOCOBLIMM CBSI3KAMH M MOTJIU
roJlocoM, MOAYJMpPYA HAa [ECATKH JIafoB, BOBpeMA MpefyI-
pexaars Apyr apyra o0 ONacHOCTH MJHM O BO3MOMKHOCTH
aoObrun., Toil jKe yeam caysKujia XOpOLIO pPAa3BUTasA MUMM-
yeckas MYCKYJIaTypa JIMIEBON YacTH rojioBsl, Giarogapsa yemy
ofbe3psiHa crocobHa cOOOLIMTL CBOMM cocelkaM Bce oOypeBa-
IoU[e ee YYBCTBA, He BHIAAB ce0A HU 3BYKOM.

IToBTopuM: LBeTHOE GUHOKYJIAPHOE 3peHMe, KPailHe M3O0LI-
peHHOe ocsA3aHUe, HE MeHEee M3OUIPEeHHbIC XBATaTeJbHbIE CIO-
co6HOCTH BCEX IATH KOHEYHOCTEH, BKJIIOYAs XBOCT, a IJIaBHOe,
JajibHel1ee pa3BUTHE LEHTPAJbHOU HEPBHOU CUCTEMBl U MO3-
ra — BC€ 9TO MO3BOJMJIO 00e3bsiHe YCIELUIHO OTBICKMBATHL cebe
NpPONHUTAHHME M COACATHCA OT BPAroB B NPUBBIYHOM MHPE I'yCTO
nepenJeTeHHbBIX BeTBeH TPOIIMYECKOro Jieca.
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A Bparos y oGesbsanur xBartaso. Ilpasma, HazeMHble Xuni-
HUKA MOIJIM [JONPBICHYTH pasBe JHIIL [0 3a3eBaBHIErocs
perennima. Jlake TeM M3 HHMX, KTO MOT B36uparncsA Ha [e-
peBbs, ObLIO He YrHaThCcA 3a 00e3bAHAMM, KOTOpDbIe BHUXpeM
HeclIHuch IO BeTBAM. TaKk 4YTO XMIHMKAM [J0OCTaBAJMCh 00Jb-
e YacThbi0 TOJBKO cTapble M cjabble Ja TPYNbl yMepIIuX
or GojesHei.

Ho Hemano o6e3bsan, 0co6eHHO AeTedbliiel, rubjao B macTn
yaaBa MJIM KPOKOAMJIA, HEMOMBUKHO MOMKUIABIINX CBOIO JO-
Obl9y B 3acaje M HEOTIUYUMBIX OT IOBajieHHOro creojia. He-
Majio rubj0 OT YKycoB SIJOBUTHIX 3Meil M mnaykos. Hema-
JI0O — OT KOITeil MeTPOBBIX XMIIHHIX NTHI] — 00e3bsHOen0B. U
emge Oosbiie — ot GoJNe3HETBOPHBIX GakTepHii.

Y100bl BLIKUTH B TAKHMX YCJOBHAX, HYKHBI OBIIM CMeET-
JINBOCTH, JIOBKOCTh, MTHOBEHHAsI PeaKIyus.

IMuma y obesbsiH, Kak M y BceX NPHMATOB, OTJIUYAJACH
G6oasmuM pasHoobpasueM. Cpeo6HBIE TIOABI, JUCTHA, CTEO-
g, MoJiofiple moberu, HBETKH, KAyOHu — Gorarad «Dakames».
CroeqobHble HAcCEeKOMble, MAYKH, SIIEPUIB], YKH, HUTEHIHI,
siina, YepBH, YJIHTKH — He MeHee 0oratas «TracTPOHOMHA».

Co BpeMeHeM HEKOTOpbIe BhICIIME BUABI 06€3bAH HOCTHIIN
[NOJNYyTOPAa-ABYXMETPOBOTO pPOCTA M OJHOTO-ABYX I€HTHEPOB
Beca. JTaKasg MaXWHA MOIJA MOMEpSATHCA CUJIAMH C MeJIBefieM.
Bo BcakoMm cayuae, ObICTPOTOH peaKkmuUM, XUTPOCTHIO, JIOBKO-
CThIO, CKODOCTBHIO NepeBHIKEHUsI OHA NPEBOCXOAMJIA €ro.

HEMHOI'O Ob HHCTHHKT AX

Hak u Bce mnpoume ;KMBOTHBIe, 00e3bSHBI PACIOJATAIH
omnpejeJeHHEM HabOpOM 3aLUTHBIX, COXPAHAIONIUX peaKmui,
CIIOCOOHOCTHIO IepepabaThiBATh MHTATEJNbHBIE BeIlecTBa [JIA
MOCTOSTHHOIO OOHOBJEeHUA cBoux TKaHeil. Touno Tak ke ouu
00sIalaJin  CHOCOOHOCTHI0O K HACJ/eNCTBEHHOW W3MeHIeMOCTU
(MyTanum), Besn oT4yasgHHY0 60pEOY 32 CyliecTBOBaHUE, NOJ-
YMHANNCh 3aKOHAM eCcTecTBEHHOro orbopa, MHTEpecaM coxpa-
HEHUA U PacHpoCTpPaHEHUs BHUJA B I€JOM, HEOOXOMMMOCTH
CTapeHMsA U cMepTH O0co0M pagu 3THX HHTEepecoB. TyT Hu-
KaKMX 0COGbIX TPEMMYUIeCTB Iepeq APYTMMH BUIAMH IKU-
BOTHHIX Y HUX He OBLIO.

Kak u y Bcex KUBOTHBIX, moBefenne 00e3bsgH OBIIO MH-
cTUHKTUBHBIM. OHO oOmpeessjoch NpPeKjae BCEero COBOKYII-
HOCTHIO BPOK/JEHHBIX peaKuuil OpraHuaMa B OTBET HA BHELU-
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Hee WJIM BHyTpPeHHee pasjpakeHWe — TaK HA3bIBAeMbIMH 6ea-
yCcaoBHHIMM pedirekcaMu (IOMHMO HHX, ONLITOM BbIpabaTsl-
BaJUCh U He BpPOX/JeHHble, a «GiaronpuobperenHsie» ped-
JIEKChl, K KOTOPBIM MBI O00paTUMcCs HUKeE).

Besycnosuble peduiekcsl — 3T0 aBTOMaTHYeCKUE eHCTBUA
npucnoco6UTEeNLHOTO XapaKTepa IO BJANSHUEM OIpefesieH-
HBIX CHTHAQJIOB W3BHE MJIM BHYTPH OPraHM3Ma, HPUHATHIX
U «mepepaboOTAaHHBIX» HEPBHBIMH IEHTPAMU B KOMAHIBI TOMY
unn uHomy oprany Ttexna. Ilpocreitmume GesycioBunie ped-
JIEKCbI — MUTaHMe, KallleJb, YNXaHUE, YTOOBI aBTOMAaTHYECKH
NpPOYUINATL OT NBLIM M 0ONEe3HeTBOPHBIX MHUKPOGOB riasa,
ropJio, Hoc. Ho cymiecTByioT 1oBoibHO ciio)KHbIe 6e3yCIOBHBIE
pedaexcsl, KoTopble 00BIYHO U UMEHYIOTCA MHCTHHKTamMu. Bor
Ba)KHeMIIMe H3 HUX.

WHCTHHKT caMOcOXpaHeHHs, »KasKJa KU3HU, CTpeMJeHHe
BBDKMTH BO 4TO OBl TO HHM CTAN0. OTOT HHCTHHKT, KOTOPBIH
Ha3bIBAIOT TaKKe OOOPOHMTENBHBIM, MOKET NPUHUMATbL aK-
TuBHble (popMbl (oTuasHHasA Gopnba HacMepTb), HO MHOTAA
HOCHUT maccUBHBIM xapakrep (ybekarb, 3aMepeTb, COPATATh-
c1). UHcTuHKT caMocoxpanenusa — ruaapHeimuii. ViMmenno um
YKMBOTHOE PYKOBOJCTBYeTcs vamie Bcero. Ho ato He 3HaumT,
uro OH Bceraa omnpepeasoomuil. Hepenko emy npuxogurtcsa
OTXOAMTH HA 33aJHUI IJIAH Hepeq APYruMHu.

WHcTuHKT nuranus, cBsisaHubii ¢ npeabiaymum. O no-
Oy;KiaeT KMBOTHBIX NMOCTOSHHO MCKAThb HUUIY, 3aXBaThIBAaTh,
HHOr[A MAaKe HaKomaATb ee. [oyom (MM »xakga) MOKeT
BPEMEHHO NOJABUTh MHCTHHKT CaMOCOXPAHEHMA U TOJKHYThb
JKMBOTHOE HA CaMblii PUCKOBAHHBIM wIar.

NHCTUHKT pasMHOKEHMA, KOTOpPHLIA pasjgeiasercas Ha Io-
aoBoit u popurenbckuil. IlepBblii nposBasercA B Buge OGpau-
HbIX WIp, TOKOBaHHU#A, 06oeB Meay camuamu. Bropoit — B
BU/J€ COOpYKeHMs rHe3[a, JOroBa, 3arOTOBOK KOpMa [JA MO-
JIOJH, KOPMJIEHUA €e, OOyYeHHMs 3ALUTHBIM M OXOTHUYBUM
npueMaM. B ToM n gpyrom ciayuae ;KHBOTHOE 4aCTO MOAABJSET
UHCTHHKTBl CaMOCOXPAaHEHHMA U COOCTBEHHOrO NHUTAHUA BO
uMs MHTEpPecoB poja.

WUnctuukT opnenranun — npucnocobienus k cpene. Ilox-
YMHEH MepBbIM YeThIpeM MHCTUHKTAM, CJAYKUT KaK Gbl OJHUM
u3 cpeicTB MX mpoABieHuA. B mpocreiimmemM Buge — aBTOMa-
THYECKasA TAra K Teljay, K MecTaM, rge 6e3omacHoO M MHOTO
numu. Boree caoxkubie (POpMBI — MEKKOHTUHEHTAJbHBIE Ie-
peseThl NTHUIL, C OpUEHTALMeHd [0 MAarHMTHOMY MOJI0 3eMJH
UM 10 3Be3faM (elle TOYHO He BBISICHEHO), a TAKMKC CIO-
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cOGHOCTL HEKOTOPBIX NTHI[ M 3Bepeil aBTOMATHYECKM HAXO-
ANTb CBOM «JIOM» 3a COTHH KHUJOMETPOB IO eBa 3aMeTHHIM
OpHMEHTHPAM.

WHcTuukT oOmennsa (rpynmoBoif, cTaWHBINA, CTagHBbIH).
ABTOMaTHYeCKHU ompeeliseT MOBefeHNe 0 OTHOIIEHHIO IPYT K
JIpYTY YJIEHOB posi, CTau, CTaJla, CEMbHM NPU COBMECTHOM! 0XoOTe,
o6opoHe, rHe310BaHNH, HOCTPOCHNHN B TPYNIOBHIX IepeBUIKe-
HUSAX, oborpese Apyr Apyra B X0J0gHOe BpeMsd, obuleil 3aboTe
o noromctse. MHOrga aToT MHCTMHKT OKa3bBIBA€TCA HACTOJBLKO
CHJIBHBIM, YTO IIOJABJIsET HAa BpeMs BC€ OCTAJIbHBIE,

WuctunkTsl — MouiHoOe opyskue ;KMBOTHOro. bes Hux emy
TpyAHO Gbisio 6bI BeKATH, OHM cpabaThHIBAIOT ABTOMATHYECKH,
MrHoBeHHo. Euie [0 Toro, Kak Mo3r ycneer HOJHOCTBLIO «Iie-
pepaboTarb» MOJIyYeHHBIH CHUrHAJ, MOJKOPKOBLIE YacTU MO3Ta
yiKe IPUBOJSAT B JeWCTBHMC MHCTUHKTHL. ABTOMATHYECKH Me-
HAETCA XMMHYECKMIl COCTaB KpOBM, [eATEJbHOCTb 3»Keje3
BHYTPEHHeHl CeKpelnuyn, PUTM [bIXaHHUA, KPOBOOOpalleHus.
Mur — u KuBOTHOe Yyjke Opocujoch Ha [HOObIYY, WJIM, Ha-
060poT, 6€KHUT MpPOYb OT OMACHOCTH, WJIM 3aMepiio, MPUTBO-
puBLIMCh MepTBBIM. Taxue peakuuu, BrIpaGoTaHHBIE HA MPO-
TAYKEHUM ThICAYEJETUNA COTHAMM IOKOJIEHUH, BCEM HCTOpHU-
YeCKMM ONBITOM [AHHOTO BHIA JKUBOTHBIX, MPEACTABJIAIOT
coboil Kak Obl yHAcJelOBaHHble HPUBBIYKHK, 00ECIEUMBAIOT
11e71eC000Pa3HY 10 AEATEJIbHOCTb B CAMBIX CJOMKHBIX YCJIOBHAX.

Ha arom ypoBHe y 006e3bsH, 1m0 CpPaBHEHHMIO C JPYTUMHU
KMBOTHBIMH, TOKe OCOObIX MpPeuMYIIeCTB He OBLIO.

PE®JIEKCHI BE3YCJIOBHBIE H YCJIOBHBIE

Cnabas cTOpOHA HHCTUHKTOB — TO, YTO OHU NPOABJIAIOTCH
6oJiblIeid YaCThIO TOJILKO B HEM3MEHHOM HWJIM IMOYTH HEeU3MeH-
Hoil dpopme. Ita cnabocTh — OOBIUHAA pacIjaTa 3a ymxoGCTBa,
KoTopble gaer aBroMatusaM. Hak 6biBaeT u ¢ JI0GBIM aBTO-
MaTOM, MOKa OGCTAHOBKA, HAa KOTOPYIO PAaCCYMUTAHBI MHCTHUH-
KTBI, OCTaeTcsi HeW3MeHHOU, Bce obcroutr mpesocxogHo. Ho
KOrja o6CcTanoBKa MeHseTcs, a aBTOMAT NpojgoJiyKaer paboraTh
IO-TIpe}KHeMY, HAcCTynmaer Karacrpoda. ITO OTHOCHUTCS B paB-
HOl Mepe M K CTaHKY-aBTOMAaTy, KOTOPbBI NPOJOJIKAET BbI-
NyCcKaTh, CKajKeM, pYy)KelHbie [aTpPOHbI, KOraa 3manue ¢a-
OpPMKHM OXBaueHO MOMKAPOM, M K Iuejie, KOTOPAas aBTOMAaTH-
YeCKM NPOJOJ)KAET 3aMOJTHATH MeJIOM NpPO/bIPABIEHHBIC COTHI,
M K Kapacio, KOTOPbIii aBTOMaTHYECKU MPOAOJKAET KHAAThCA
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Ha [0OBIYY, MOANETYI0 Ha KPIOYOK pbIG0JOoBA. ITO OTHOCHTCA
M K J1060My KMBOTHOMY, KOT/a, CKa)Ke€M, BMECTO TpOMHMYe-
CKHX JIecOB M 6OJIOT NOABAAETCS JIECOCTENb YMEPEHHOro Imo-
sica, a OHO MbITAaeTcA BeCTH cebs MO-TpesKHeMY, KaK HM B ueM
He 6biBasio. HoHeuHO, MHCTUHKTHI HE OCTAIOTCA HeM3MEHHbIMU
Be4yHO. MeasieHHO, BEKaMU M THICAYENETUSAMU, OHH MEHAIOTCH
c0o06pa3HoO U3MEHEHUAM B HCTOPUYECKOM OIBITE JAHHOTO BH/A
xuBOoTHHIX. Ho Takux usMeHeHnil okasviBaeTCs HEJOCTATOUHO,
Korjpa Hactynaer riaoGajabHasg Karactpoda M [IJsA cHaceHus
TpebyeTcs MoJHAsg IEPEOPHEHTANMSA MHCTUHKTOB.

ITo cuactbio, peduiexchl OLIBAIOT HE TOJLKO G€3yCJOBHBIE,
BPOKIEHHble (MM aBTOMaTHYeCKH Nepejaloiiuecs M3 MOKO-
JIeHHA B INOKOJIleHHe NyTeM BOCIIMTAaHMA), HO U YCJOBHBIE,
npuobpeTeHHble JUYHBLIM ONBITOM. Jlajke uesOBEeK HMHCTHH-
KTHBHO OTINATHIBAeTCHA WJIN 3aKPHIBAETCA PYKOil, eciy pALOM
HEYasgHHO BCKUIBIBAET PYKY €ro cocef, M3BeCTHHIH CKaH[a-
JIACT U ApavyyH,— XOTHA, MOKeT ObITh, U 3HAET, YTO TOT NPOCTO
myTAT. A YK O KHUBOTHBIX Hedero u rosoputb. Hu opna
cobaKa He MOJOWfeT HA 30B, €CJIH HECKOJbKO pa3 oOMaHyTh
WU YAApuTh ee: y Hee BeIpaborascsa ycaoBubiil pedaexc. Hu
ofHa obe3bsAHA He CIYCTUTCA TYAA, I'ie ee HECKOJIbKO pa3 YyTh
He cIanaj KPOKOAMJ MJIM TULP: y Hee BHIpAbOTAJCA YCIOBHBII
pedaexc.

Bce 910 no3Bosnser KUBOTHBIM IepEeHHUMATh ONBIT APYTrHUX,
«y4UTb» CBOH MOJIOXHAK, IHPOABIATH N3BECTHYIO «CO0O0Opa3u-
TeabHOCThb». He cayuaiiHO Begb MBI roBOpUM 00 «YMHOW»
nomaau, cobake, KOIIKe: MOpPOH KaykeTcsA, OYATO Bce MOHU-
MaeT, TOJBKO UTO CKa3aThb He MoKer!

YcaoBHble peduieKchl MO3BOJSIOT YCKOPATH NEPECTPOKY
6e3yciiOBHBIX NpuU uU3MeHeHMM obctaHoBkM. Uem Gosee cmo-
CcOOHO IKHBOTHOE K PpAa3BUTUIO YCIOBHBIX pedIeKcoB, TeM
Gosiblile y Hero IIAHCOB yCHEMIHO MPUMEHUTHCA K NepeMeHaM.
CoGCTBEHHO, BHICIINE }KUBOTHBIE TE€M M OTJHYAIOTCA OT HM3-
UIMX, YTO y HHUX — Oiaromaps 6ojiee COBEpUIEHHBIM MO3TY
U [EeHTPaJbHOH HEpPBHOU cUcTeMe — BbIIIe CIOCOOHOCTH pas-
BMBATh ycCJOBHbIe pediieKChl M HA MX OCHOBE OIepaTUBHEe
nepectpauBaTh OeaycioBHble. OO0e3bfAHBI ¢ caMOro Havajua
NpPUHAJIeIKAIM K Pa3psAAy BBICIIMX JKMBOTHBIX, & IO XOAYy
3BOJIIOLMY BHIOMJIMCH B Pa3psij CaMbIX BBICHINX.

Bor Ha ypoBHe ycnoBHBIX pediieKCOB HX HNpPEHUMYLIECTBA,
[0 CPAaBHEHMIO C APYTMMH }KHBOTHBIMH, CKA3aJHCh B IOJHYIO
cuiy.



T'zasa 3. 3BEHBbA OJJHOH LEINH

YEJOBEKA CO3JJAJI TPY ]

Cpow 3namenutyio pabory «Poaps Tpyma B mpomecce mpe-
Bpaienys o0e3bsaHbl B yejaoBeka» @D, JHrennc HauMHAET CJIO-
pamu: «Tpym — MCTOYHMK BCAKOTO 0OraTcTBa, yTBEPKAAIOT
NONUTUKOIKOHOMBI. OH MMeHCTBUTENHHO SABAAETCA TAKOBLIM
HapsAQy ¢ NPUPONOH, KOCTABAAOIEN! eMy MaTepual, KOTOPHIi
oH mpespamaet B 6orarcrso. Ho on eme u Heuto 6eckoHedHO
Gonbwmiee, ueM 310. OH — mepBoe OcCHOBHOE YcJOBHe Bceii
YeJI0OBEYeCKOM 3KU3HM, M MPUTOM B TAKOH CTENEHH, YTO MHl B
HW3BECTHOM CMBICJE [OJIKHBI CKasaTb: TPYJA CO3[aJ CaMoro
dejloBeKa» '

®d. Jureanc 0cobO BeIESAET MEPBBIH, PEUIAOINIA AT 115
nepexofa ot 00e3bsHbI K YEJOBEKY: MOCTENeHHOe OTBBIKAHME
OT IOMOMIM PYK mpH XoxbGe 1O 3eMJjie U ycBOeHHe Bce Oosree
n Oonee mnpsaMoil moxomgku (B HENOCPEINCTBEHHOW CBA3N C
o6pas3oM jku3HM 06e3bsiH, TPeOYOIUM, YTOOBI HPHU JIA3AHUH
70 [iepeBbAM DPYKH BBLINOJHAJU HHbIe (PYHKIMH, YeM HOTH).
Mb n Teneps eme MoykeM HabuopaTh y 0besbsiH Bce mepe-
XOfHBIE CTYHNeHU OT XOK[JEHUS HA YETBEPEHbKAX [0 XOMmje-
HUA HA JBYX HOrax.

B pesyabraTe 3TOrO pemamnmiero MOMEHTa pyKa craja
cBOOOJHOH M CMOrJa HOJb30BATHCS PAa3HOrO POMa OPYAHAMH,
CMOTJIa YCBAaMBAaTh Bce HOBHIE M HOBbie HaBBIKHM, Ipuobperas
TeM caMbiM O6OJbIIYI0 THGKOCTH M MOJBHIKHOCTb, KOTOpbIE
NepefaBajiCh IO HACJENCTBY M BO3pacTajd OT IOKOJEHMA
K MOKOJIeHNI0. JTO MPUBEJNO K cieayoineMy pybOexy pasBu-
THA — K yMEHHWIO CO3[aBaThb OpPYAUsS OXOTHI, OPYAUS TPYAA.

OGe3pAaHB CBOUMHM PYKaMH MOTYT BBIMOJHSATH MHOMECTBO
PasHbIX omepanuid: cXBaTHIBATh AYOMHBI AJIA 3aUIUTHI OT Bpa-
roB, WIBBIPATb B HUX KAMHM, CTPOUTH HABECHI JJIA 3AIUTHI OT
Henoroabl. Ho, kak ormeuaer @. Iurenbc, HU OfHA 00€3bAHBA
pyKa He M3roToBuia Korga-iubo xora Obl camoro rpy6oro
KaMEeHHOI0 HOja.

«Pyka, takum obpasom,— muuter @. Jurenbc,— ABIAAET-
cA He TOJbKO OPraHoOM TPYHAA, OHA Takxe U NPOOYKT ez0.
Toabvko Gaaromaps Tpyny, 6rarogapsi npucrocobIeHnio Ko Bce
HOBBIM orepanusaM, Giaarogapsa mepepave IO HAacHeCTBY J0-

"Maprc K,dureasc @ Cou T. 20, c. 486.
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CTUTHYTOTO TAKHUM HyTeM 0cOo0Oro pasBUTUS MYCKYJOB, CBA-
30K, Hu, 3a Oojlee Joirme MPOME)KYTKH BpEeMeHH, TaKKe H
KocTell, u Oiarogaps Bce HOBOMY IpUMEHEHHIO. 3TUX mepe-
JAaHHBIX HO HACJE[CTBY YCOBEpLICHCTBOBAHHII K HOBLIM, BCe
0oJiee CJIOKHBIM ONepalusAM,— TOJbKO Giarofgaps BceMy 3TO-
MY 4YejiOBedyecKasl PyKa JOCTHUIJa TOH BBICOKOM CTYHEHHU CO-
BEpUIEHCTBA, HA KOTOpPOH OHAa cMoOrja, Kak Obl cuioi BoOJ-
mebcTBa, BRI3BATH K KU3HA KapTuubl Padasns, cratryn Top-
BanbjceHa, Mysbiky Ilaranunn»'.

Ilepexox K nmpsAMoli MOXOAKe BHI3BaJl CYUIECTBEHHYIO Te-
PECTPOMKY He TOJABKO PYKH, HO M MHOTUX JpPYrux dacrei
Tena. B uwactHOocTH, ropraHb okasajack 6osiee NMpUCHOCO6-
JIEHHOU JIJIA NpPOM3HECEHUS YJeHOpa3[AejJbHbIX 3BYKOB. A Ha-
mu 06e3bAHONONO0HbIE MpeJKH, KAK HW3BeCcTHO, ObLIM obie-
CTBEHHBLIMHU 3KUBOTHbIMH. OHM KUIM CTagOM, U MX 00pas
JKH3HU Bce Gojiee HACTOATEJNbHO TpPebGoOBaJ oOMeHa JOBOJBLHO
cJI0KHOH MHpoOpManuell JAJsd COBMECTHOro [OOBLIBAHMS NHINH
WJIM COBMECTHOH 3amuThl OT BparoB. Tenepp K 00beKTHBHOH
norpe6HocTH [o6aBUiach CyObEKTHBHAs CIOCOGHOCTB: IIO-
fIBMJIach, TOYHee, MOCTENEHHO pa3BUJACh OCMBICJIEHHad, Wie-
HOpasiejbHAsA peub — elle OJWH BAKHBIA 1IAar oT 00e3bAHbI
K 4eJOBeKY.

Tpyn v unenopasmesbHasi peub ABWJIKNCH TJIABHBIMU CTH-
MyJlaMH Pa3BUTUA MO3ra, 4 B KOHE4YHOM cueTe Bce 3TO NPHBEJO
K NpeBPAaLEeHMIO CTajJa BhICOKOPA3BUTHIX Ye€JIOBEKOOOpasHBIX
06e3bsiH B OOWIMHY JIOAeld. ITO ObLI OYEHb CJIOKHBIN IpoIece,
KOTODBIM 3aHAJ MUJJIMOHBI JIET U KOTOpHIH ceifuac, CTpaHHIA
33 CTpaHMIel, OTKPLIBAETCA Iepe] YYEHBIMH, U3ydaIOMUMH
0 OCTAaBIIMMCS HAa MOBEPXHOCTU 3€MJIM €ro «cijlegaMm» CTy-
Menyd Iepexona OT YeJOBEKOOOEe3bsHBI K 06e3bAHOYEJOBEKY
U [lajlee K NepBOOHLITHBIM JIOMSAM.

OTKY 1A NOMWEJ POJ| JIOJCKON?

Bcnomunaores smaMmenutble cioBa Yapasa [lapsuna o
TOM, 9TO 3eMJif [0JIr0 rOTOBMJIACh K MPUHATHIO YeJiOBEKa, YTO
YyeJioBeK 00f3aH CBOMM CYIIECTBOBaHMEM [JUHHOMY PALY
OpeaKoB U eciad OBl OTCYTCTBOBAJO KaKoe-In00 U3 3BEHLEB
3TOU Lenu, TO YeJOBEeK He Owl1 Obl TeM, YTO OH €CTh.

Bcnomunaiorcs snamenutsie caosa Dpuapuxa OHresabca

"Mapkc K,9nreanc ®. Cou T. 20, c. 488.
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U3 ero «/{ManexTHKM NPHUPOABIY O TOM, YTO CHCTOPHIO BO
BpeMeHHU HMeeT He TOJbKO 3eMJis, B3ATAasA B OOLEM U I1eJIoM,
HO U ee TelepelIHASA NOBEPXHOCTb M KHBYIIMe Ha Hell pac-
TeHUS U KUBOTHBIE», A& TAaK/Ke O TOM, UYTO «KHBOTHOE, B
JyquieM ciydae, AOXOAUT 10 COOMpAHMsA, YENOBEK jKe Ipo-
M3BOAMT; OH CO3JaeT TaKue JKM3HEHHbIE CpefcTBAa (B IIMPO-
yajileM cMbIcJie 3TOr0 CJIOBA), KOTOpble npupoaa 6e3 Hero He
npoussesa Obl», M «3TO [€JAET HEBO3MOKHBIM BCAKOE Iepe-
HeceHHe, 6€3 CYIIECTBEHHBIX OTOBOPOK, 3aKOHOB KM3HH KH-
BOTHBLIX OGIECTB Ha YeJoBeuecKoe 0OmEeCTBO» '

3mech Mbl HaXOQHM OCHOBOIIOJIATAIONINE MBICJIHM [AJA MOJ-
JMHHO HAY4YHOro TIOHHUMAaHHA HUCTOPUM BO3HUKHOBEHUA
YeJ0BeKa.

WU eme ogHa Mbicab, craBumiag oco6EHHO OYEBUAHOM B
pe3yabTaTe JOCTH)KEHUH HAYKHU 33 MOCJEJHME TOLbl: CTAHOB-
JIeHHe dYeJIOBeKa — 3TO IpoLecC 3HAYHUTEJbHO GoJiee HOAruid
u Oojiee CIOOKHBINA, 4eM IpeACTABAsANN cebe emie CpaBHHU-
TeJbHO HeJaBHO [aKe ydeHble-cuenuaauctol. Bece Gosee sc-
HBIM CTAHOBHUTCH, 9TO IBOJIONHUS MHPO3JaHUA BoOGIe U mpe-
JBICTOPUA YeJIOBEKA B YACTHOCTH — HE HeKas mpsiMas JUHUA,
coepuHALMAA NYHKT A ¢ nyHkromM bB. 3acay)xkuBaior BHHU-
MaHMsA, HAapUMep, JOBOABI TE€X YYeHBIX, KOTOpHIE M0JAraioT,
YTO pa3BUTHE NPEIKOB YeJOBEKAa ¢ CaMOro Havyajla IuUI0 KAk
6bl HECKOJbKMMHU BETBAMH, YTO JOJIKHBI OBLIM CYIECTBOBATH
He ONMH, a pasjUyHble BUAbI HEe TOJBKO HENOCpPeJCTBEHHBIX
Npe[ieCTBEHHNKOB 9€JI0BEKa Pa3yMHOro, Ho 4 6ojee paHHHUX
npenkos. Bupgbl popcTBeHHble HepegKO [JUTeJNbHOe BpeMdA
COCYII[ECTBOBAJIM OIUH C JPYIUM M KOHKYPHUPOBAJIM MEMKIY
coboii. B Gopbbe 3a cymjecTBoBanue OJHM MOrubanu, BHIKMB-
e CTAaHOBUJIMCh INpe/lleCTBEHHMKaMK HOBBIX BupoB. M arto
B BBICOKOI cTenmenu mpasgonogobuo. B camom zesne, MHOTO Ju
1IaHCOB ObLJIO Obl Y Y€JOBEKA CTATh YEJOBEKOM, €CJIU C CAMOro
Hayaja CylecTBoBaj Obl TOJLKO OQMH BUJ HALIEro AaJeKOro
npejika, MoABePKeHHbI BCEM IPEBPATHOCTAM CYAbOBI, TONIbKO
OJHA ero JMHHMA, TO M [(eJO rpo3uBIIas oGopBaThCA?

Hopelimine Hay4yHble MCCaEeJOBAHHUA M HAXOMKHM HOJTBEp-
FKAAI0T TO, YTO TEOPETHUECKU OBIJIO YCTAHOBJIEHO MHOI'O pPaHb-
1ue: 4YeJIOBEK BO3HHMK B XOJe M B pe3yjbTaTe JIUTEIbHOro
passuTusa Tpyposoi pgeArenbHoctu. IlpencraBnserca, uro pe-
LIAIOU[UM [JIS OTBETA HA BONPOC O TOM, KOTO Ke M3 M3BECTHBIX
HblHE MCKOINAeMbIX YeJOBEeKOOOPa3HbIX CYLIECTB MOMKHO OT-

"Mapke K,3urcawrc ®. Cou T. 20, c. 352.
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HECTH K JApeBHeHIIMM JIOAAM (a BOIPOC 3TOT HPOAOJIKAaeT
0CTaBaTbCS MUCKYCCHOHHBIM), BHAMMO, BCE-TAKH CJERyeT
CUMTATh TO OOCTOATENBCTBO, KAKMM 06pPa30M M3TOTABJINBAJINCH
OpyAudA Tpyaa, ynorpebisBuiMecs MpegKaMH YejloBeKa.

IoguepkuBaeM: umelTcs B BMAY He Boobuie opyaus, a
TOJILKO OPYAMA TPYJAa, U3rOTOBJIEHHbIE NyTeM 0OpaGoOTKM of-
Horo npeamera apyrum. Iloromy 4ro mpocrto opygus — arto
TO}KEe YCTAHOBJEHO cel4ac ¢ AOCTATOYHON CTENMEeHbLIO TOCTO-
BEPHOCTH — YHOTPeOIAIOT, NPUCIOCOOJSAA AJA CBOMX LeJeH
pasiu4HbBle NpeAMEeTHl, K IpHUMepy LINMIAH3e.

Hayxoit nokasano: nmepepgBuKeHHMe Ha [JBYX HOrax, mepe-
CTpOHiKa CTONBI, BHICBOGOMKIEHNE DYKH MMeJH caMoe Hemoc-
pEACTBEHHOE OTHOIIEHHUe K 9BOJIONMM MO3ra — €CJHU rOBOPHUTH
0 4yucTo Guosornyeckux Gakropax. A gajee perIalOIyo pPoOJib
UTpaloT OpyAMA Tpydga — caM mo cebe y)ke He Omosaormue-
CKuil, a MarepuHaabHBIl haKTOp, KOTOPOMY, OZHAKO, MAAHO
ObIJIO OCYIIECTBUTDH Mepexoj OT }KMBOTHOI'O K YeJNOBEKY.

ITo coBpeMeHHBIM HAY4YHBIM NPEICTABICHUAM — HA ITOM
cxofATcAd ejBa /M He BCe HCCJeA0BaTeJln,— MUMEHHO € CH-
CTEMaTH4eCKOr0 M3roTOBJEHUA OpYJAUil TPyHa, ¢ MX OCO3HAH-
HOT'O M HEeOOXOQMMOro [JA KU3HU NMpPUMEHEHUSA HAYAJICH TOT
NPUHIMINANBHO HOBBIA 3TAN MYTH, KOTOPHIH MpPHUBEJ HALUEro
00e3bAHOMOLOOHOTO NMpegKa K POKAEHUIO 4ejOBEKa, 4esoBe-
yecKoro oOlecTBa, K BepIIMHAM COBPEMEHHOM KYJIbTYpBl.

W3 snoxm B smoxy rtaAHy’aacs aunua Kusuu. Ei conyrt-
CTBOBAJIO HEMAJIO YAMWBUTEJNbHBIX INpPEBPAIEHUH M HEMAaJo
npespatHocteit. Ot cymecTB, 3aTepAHHBIX BO MrJie MHJUIN-
OHOJIeTHJI, 4eJOBeK MmoJyduus (opMy Tejla M ero yCTpOiCTBa,
BeIpaboTaBIINeCA B XOfe MHOroOOpa3HbIX W HPOTHBOPEYMBBIX
U3MeHeHHU OT IPOCTOTO K ciaokHOMY. Hak HamoMuuaume, Kak
MaMATb O HALIEM reHeaJloTMYecKOM [ApeBe, O HAIUMX AAJIbHUX,
3a4aCTyI0 OYeHb HEMOXOKMX HA HAcC HpeJKax, OpraHu3M co-
BPEMEHHOr0 4YeJOBEeKa COXpPaHuJ Gosbllle COTHM TAaK Ha3blBa-
eMBbIX PYAMMEHTAPHBIX, OCTATOYHBIX, He HYIKHbIX eMy Gojblie
B M3MEHUBIUMXCA YCJIOBUAX OPraHOB.

Brigaouuiica pyccknit yueusiit U. YI. MeunukoB B cBoux
«ITIOfax O mpupope uenoBeka» Hacumraya 107 pymumeHrap-
Hpix opranoB. Cpegu HUX — OCTATOK XBOCTA (KOIYMKOBBIC
KOCTH), 4epBeoOpas3Hblii OTPOCTOK CJIENmoil KHIUKM (amImeH-
ONKC), YUIHBIE MYCKYJbI, TPHHaAUaTaA napa pebep um gpyrue.
Hpome Toro, cemMHafuarb OpraHoB OH HA3bIBAJ «YMAJOUHBI-
MU», PETPECCUBHBIMH, HECIIOCOOHBLIMM MOJHOCTHIO BBHINOJHATD
cBouM mnpexHue @uanosorudecKkue (QYHKIUM: NAJbLbI HOT,
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cnemasd KMIIKA, OfMHHAANATasA M [ABeHajnaras napa pebep
U T. 1. 3aTO MBI NOJYYWIH OCHOBHOE Hamie GOraTtcTso — Te
MATHAANATh NPOrPECCUBHBIX OPraHOB, KOTOpDHle pPAa3BUTHI Yy
Hac ropasjo Jydiie, yeM y 00e3bsH, B TOM YMCJe M y HalIUX
06e3bAHONMOOGHBIX NPEJKOB: HUMKHUE KOHEYHOCTH, XOPOIIO
mpucrnocobieHHble K BePTUKAJIbHOMY IOJIOMKEHHIO TeJa U K
NpONOKUTENbHON Xonbbe; pasBUTHIA B MIMPUHY Ta3; H3rub
MOACHUYHON YaCTHU MO3BOHOYHMKA, ITO3BOJAIOIINNA XOPOIIO Ma-
HEBPUPBATH TYJOBMINEM; MOABHMKHBIE MYCKYJBI JHANA M pas-
paGoTaHHble pedeBble MYCKYJbl TOPTAHM — HEOLIEHHMOE IOJ-
cnopbe npu obmeHe mHopMainueil MUMHKON M CJIOBOM; a
riaBHoe — Gojiee COBepIIeHHbIE TOJOBHOW MO3T, CIHHHOH
MO3r, UEHTPAJbHYI0 HEPBHYIO CHUCTeMYy, 3HAaueHUE 4Yero B
cranosiennn Buna Ueaosexa Pasymnoro TtpyaHo mnepe-
OLIEHMTh.

HOBBIE CTPAHHI[bI HAIIEW POJJOCJOBHOH

[iBecTn JsieT Hasag BpAA JU KTO-I1MOO cepbhe3HO COMHe-
BaJICH, YTO BCe PACTEHHA U KUBOTHBIe HA 3emJje, B TOM 4HCJe
M 4YeJIOBEK, C CAMOr0O MOMEHTA CBOEro MOABJEHHUA HA Hauei
IJIaHeTe CYINEeCTBOBAJIM B TOM CAMOM BHJE, B KaAKOM MbI HX
BuanM ceituac. nn, B mpefgcraBieHun Jiofell Tex BpeMeH, «C
corBopenusa Mupa». Coopunn o ToM, KOrja ¥ Kak BO3HUK MHUD.
HanGonee cMenble yMH CTaBHJIN [0 COMHEHHE PEJUTUO3HLIE
AOTMHBI O TOM, GYATO OH OBII «COTBOPEH» BCEr0 HECKOJBKO
ThICAYeJeTHH Has3aj (M HAyKa nperbsABIAAla OJHO [I0Kasa-
TEJBCTBO 33 APYTUM, UTO HCTOPUA 3eMJIM M BCEro CyIero Ha
He#l yxomuT B riay6b BpeMeH He Ha ThHICAYM, a CKOpee Ha
MHUJUJIMOHBI JIET — 0 MUJIJIMAapAaX TOr[AA HUKTO U MOMBIILIATH
He mor). Ho gayke cama MBIc/b, 4TO M3 OJHOTO BUMA PACTEHUS
MOKET CO BpeMEeHeM «IIPOM3PACTH» COBEPUIEHHO WHOE,— U
y TeM Oojiee 0 HOJOOHOM «IpeBpAIEHMU» KUBOrO CyIIe-
CcTBa — Kasajach NMPOTHBOpeYalieil TOMy caMOMY «3ApaBoOMY
CMBICJIY», KOTOPBIH HaC TAaK 4acTO MOJBOJHUT.

Ho Bor 6aaromapsa tpymam UYapasa [lapsuna npousouuio
CEeHCAUOHHOE OTKPHITHE, MOTpscIlee B CBOE BpeMs BCE YMBI:
OKasnlBaeTcs, BCe KUBOE HA J3eMiie He TOJBKO MOIJIO, HO
4 JIOJDKHO OBLIO BUJOM3MEHATHCA HA NPOTAIKEHMHM MHOTHX
MUJIJIMOHOB JIET, NTOKA HE MOSBHJUCH T€ BHALI PACTUTEJHLHOIO
M KUBOTHOTO MHUpAa, KOTOpPBIe Mbl BHAMM B Hallle BpeMs.
Cefluac JJs Hac 3TO SICHO Kak Obl camM0 co6oii — B IUKOJe
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«npoxogunu»! Ho Henbss 3aGeiBaTh 0 TOM, YTO B NPONLIOM
BEeKe 3TO OblJIO, 10 MeHbIlleil Mepe, HESICHO Jake AJA MHOTHMX
YuYeHBIX, fie TOBOpA ysKe 0 mKoabHUKax. M mame cerogusa Ha
3amajge HaXoAATCA MparoOecs, KOTOpbie Bce elie TpebyoT,
KaK 1 B NIPOILILJIOM BeKe, KATETOPUYECKH 3aIPETUTh HU3JI0MKEHUe
yueHusa JlapBmHA B LIKOJNaX, OTKa3aTbCA OT «EpPETHYECKOM»
MBICJIM O TOM, OYATO Y YeJI0BEKa MOIJIU GHITh KAKME-TO BechMa
HEMOX0KHe HA Hero npe/iecTBeHHNKH.

Ha mporskenun HecKONbKMX fecsATUNETHH BTOPOH 1oJIO-
BUHBI IIPOILJIOT0 BeKa Hiesd Pa3BUTHUA 3BOJIIOIUU BCErO KUBOTO
Ha 3eMmJiie OT OJHOrO BH/IA K [PYroMy IOCTelleHHO mpobuBaja
cebe gopory. [la, oueHb moxoxe Ha TO, 9TO B Hayajle po-
JOCJIOBHOW dYejiOBeKa CcTosAja obe3bsHa, a elle paHbiie, BO3-
MOKHO, M KaKue-TO W TOr0 MeHee IOXOyKHMe Ha Hac C BaMH
xuBorubsle. Ho kakum o6paszom oGe3bsHa «IpeBpaTHUIaCh» B
yesopexa? Ha aror cuer moaroe BpeMs cyliecTBOBajiM JHUIIb
JOTATKH.

Jlecatunerue 3a AgecATUeTHEM NPUHOCHJIM BCe HOBBIE M
HOBBIE OTKPBITUSA cJie[OB nepBoGeITHOrO uensosexa. Ho Bce ke
yeJloBeKa, a He «mpeguesnoBexka»! Jlumb B 1892 rogy — MeHb-
1ie CTa JieT Ha3ag! — B OMHOM M3 CAMBIX }KHUBOIMCHBIX YroJi-
KoB octpoBa flBel, B mepeBymke Tpunuiap Mosomoit rossian-
ackuit Bpau 9. [lio6ya Hames yauBuTebHOH (DOpMBI yepemn-
HYI0O KOPOOKY — C HOKAaTHIM JIOOM, ¢ 0OJIbUIMM HAJATJa3HHY-
HbIM BAJHKOM. A ele 4yepes roj Gbija HalJeHA He MeHee yIH-
BUTeJIbHAA Oe[peHHAsA KOCTb 3TOr0 jKe cyumiecTBa. Tak Bomien
B MCTOPHIO COBPEMEHHOU HAayKH NUTEKAHTPON (B OYyKBAJbHOM
nepeBojie C rpeyecKoro — o6e3bAHOYENOBEK) — MepBblil CTaB-
LK M3BECTHHIM HAM MpeIIeCTBEHHUK 4YejioBeKa.

Mpouso eme 6Gosee mosyBexa, M MHOTOYHMCJIEHHbIE OT-
KPBITHA IMO3BOJMJHM BBICTPOMTH TAKOE «POMOCJOBHOE [PEBOY»
YeJIOBEKA: OJHUM M3 [PEeBHEHIIUX MPEACTABJIAJNCA TAK HA3BI-
BaeMBblii MATEKAHTPON NPSIMO XOMALIME, »KUBIUMN CBBILIE IO-
JIYMHUJIIMOHA JIeT HAa3aJ, HAa Hero OblJIM OYEeHb IOXO0MKH CH-
HAHTPON M reidjenb0eprcKuil 4YejioBeK, HA3BaHHbIE TAaK IO
ocTaTKaM Koctell, HaWjgenusiM B Kurae u B Ieiimennbepre
(3anaguas Eppona), :KuBuive MeHee MOJYMUJJIMOHA JeT Ha-
3aji; HAKOHEIl, 3TOT P/ 3aBeplLIaNu HeaHAepTaabUbl (Ha3Ba-
une — ot moaunsl Heaupepraap B 3anagunoit Espone), ;xus-
wue npubauszurenvao or 200 mo 35 TeicAY JieT Hasajx; OHU
ABJAJUCH HEMOCPEACTBEHHBIMM MpeJUIeCTBEHHUKAMH KpO-
MaHboHUEB (HasBaHue — oT neuiepbl Kpo-Mauvon B 3amajg-
Hoit EBpome) — camoit JpeBHeil pasHOBUAHOCTH JIOfel co-
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BPEMEHHOr0 BH[A, CYL[ECTBYIOIUX 1O MeHbuien Mepe 40
THICAY JIET.

O6e3bAHOYEIOBEKY MpeUIeCTBOBAJN YeJOBEKOOOe3bAHbI:
aBCTPAJIONMTEKM  (ABCTPAJONHTEeK — OYKBAJbHO  «IOKHAA
o6e3bsiHa», TaK KAK OCTAaTKM ee KocTed ObIIM HAaHWJeHbl B
[Oknoit Adpure) u OTKpbITHIE [O3AHEe pamanutekd (OT
umenu Pama, repos ppesueunguiickoir Mmucosorun). Ilepoie
wuau 6osee ABYX C MOJOBMHOW MMJIJIMOHOB JieT Hasapn (mo
HEKOTOPBIM [aHHBIM, [Jayke Oojee TpeX-4eTbIpeX MMJIJIHOHOB
JleT Hasajl, Ha py0Geke TPETHYHOro M YETBEPTHYHOrO MHeEpHU-
onos), Bropbie — mpubausurenbno 12—8 (mo HekOTOpPHIM
OaHHbIM, fgaske 15) muaauonoB et Haszaa. Bow kypma mpo-
TAHyJNach pojociosHas uyenoseka! Hasamoch, kapTuna Goiee
WJIM MeHee SICHAA.

Ho Bor B8 50—70-x rojgax Hauiero Beka Hadajach udepeja
HOBBIX CEHCALMOHHBIX OTKpbITuiH. Ha momomp yuensiM npu-
LM MEeTOAbl ONpejejeHUs] TAK Ha3blBAEMOro paaMojoruye-
CKOro (ero HasbiBAIOT TaKKe M30TONHBIM MM aGCONIOTHBIM)
BO3pPAcTa MUHEPAJOB M TOPHBIX MOPOJ, & TAKIKE PA3JIMYHBIX
OCTAaTKOB OPTaHUYECKOr0 MPOUCXOMKIAEHUsSI — B TOM HHCJe UC-
KOMAaeMbIX KOCTEH — [0 HAKOMJEeHUIO B HUX HPOAYKTOB pac-
maja pagiMoOaKTHBHBIX 3JIEeMEHTOB. JTO MO3BOJIMJIO JaTHPOBATh
HaXOJ[KM C OTHOCHTEJILHO BHICOKOM CTeneHbI0 TouHocTH. I'naB-
HOe jKe, Ha Iepe[HeM Kpae JAaHHOr0 ()pPOHTA HAYYHBIX OT-
KPBITUH OKa3aJuch B BHICOKOU CTeNeHH CaMOOTBep)KeHHbIe,
yIOpHBIe, HACTOMYHMBBEIE, MOCJHeOBATEJbHbIE, I06GPOCOBECT-
Hble HayuHble PAGOTHUKM, MOTPATUBLIKE TOJbI U TOLBLI — HeE-
PeAKO BCIO CBOIO }KM3Hb — OOBIBAHMIO OYKBaJIbHO MO KPOXaM
HOBBIX M HOBBIX (pakToB. B uactuHoctu, orkpbiTus 50—70-x
TOOB, O KOTOPBIX HMET peyb, CBA3aHbl B 3HAUMTEJbLHOU Mepe
C UMEHAMU BBIJAIOLErocs aHrauickKoro yuenoro Jlyuca JIuku
u ero keHsl Moapu Jlukun.

M xkasamoch 6bl, 3aBeplIeHHAs KapTHHA CYLIECTBEHHO H3-
meHusack. Ilpouecc «ouesoBeyuBanusi» 06e3bsHBI IpPeLCTA
ropasno GoJiee JJHTEJBHBIM BO BPeMEHHU M, YTO elle Barkuee,
ropaszo 6oJiee CJIOMKHBIM II0 CBOEMY XapakTepy. BruissicHuiocs,
B YAaCTHOCTHM, YTO Y pPaMamMTEKa NPEAIIOJIOKATEIbHO Obljn
cobCcTBEHHBIE HpeAIIeCTBEHHUKH — erHITONMTEKH, a y TeX, B
CBOI0O Ouepefb,— HOHJAyHICKHe Nmpumatrsl, jkuswne 40 mui-
auoHoB Jsier Haszag. C gpyroit cTopombl, (aKTHl 3acTaBUJIU
«pACIIMPHUTL» BPEMA CYIECTBOBAHUS aBCTPAJONMMUTCKOB, IPH-
YeM OMNpeeuIoCh HECKOJBbKO POJNOB U BUIOB MOCHEAHUX (B
yacTHOCTH, OTKpHITHIA JI. JIMKM romo xabumuc — uesoBeK
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yMmeromuit). Onpefenannoch TaKKe HECKOJIbKO BHUIOB IHUTE-
KaHTPOIOB, CYIIeCTBOBABIIMX KAaKOe-TO BpeMsA HapsAAy APYT C
APYTOM HECKOJIBKO COT ThICAY JjeT (Bo3MO;KHO, eme 300— 200
ThHICAY JIeT HA3aJm).

Kak BugnM, npejniecTBeHHMKHA 4eJOBeKa MAYT OTHIONL He
npAMONMHENRHON Yepefoit Apyr s3a apyroMm. Pasiauunbsie Bugst
IJAUTeJbHOE BpeMA — COTHHM ThIcAY JieT! — cyas mo Bcemy,
COCYIIEeCTBYIOT OJHH C APYTHUM.

B wutore, mo mpeacraBieHMAM COBpPeMEeHHOH HayKH, Poj
Yyejl0BeYeCKHUi, B OTIHYHE OT pofa obe3bsHbEro, HpefcTal B
BUJe clefylomieidl cxeMnl (MBI 3aMMCTByeM ee 3 MOHorpaduu
B. II. AnexceeBa «CranoBneHue uvemoBeuectBa» (M., 1984).

Knace — miuexonurawmue (4YejoBeK — OfMH M3 MOYTH
3500 BumoB aToro Kaacca)

CeMeiicTBO — roMHHHUAB (9eJIOBEKOOOpa3HbIE)

1-e moaceMeiicTBO: aBCTPAJONUTEKH

1-it pox: aBcTpasonuTeK

2-i poj: mapaHTpon

2-e mojaceMefcTBO: COOCTBEHHO JIOAHU
1-if poa: muTeKaHTpoON
1-if BU/J: NHUTEKAHTPON IPAMOXO/A MM
I BU/J: NUTEKAHTPON NMEKMHCKUU (CHHAHTPOM)
MUTEKAHTPON COJOCCKHM
NUTeKaHTpoN JUKCKuUitl (B Yectdb JI. JIuku)
NUTEeKAHTPON PyHoabdckumii'
! NUTEKAHTPON reijennbepreckuit
YeJ0BEK
BHJ: YeJIOBEK HeaHAepPTAaJbCKUI

- BUJ: YeJOBEK pa3yMHBIM.

TakoBa cxeMa Ha CerogHALIHUI JEHD.

Ona 3acay)XuBaeT BHHMAaHHUS U yBa)KeHHA, IOTOMY UYTO B
ee OCHOBe — CAMOOTBepIKeHHble MHOTOJI€THME HCCJIeI0BAHUA
Oo4yeHb 3HAIOUIMX JIOfed, CyMeBIIMX HOOHMTHCA BECOMBIX KOH-
KpeTHBIX pe3yabTaToB. Ho MMeHHO IOTOMY, 4TO B OCHOBe
JaHHO! CXeMBbl JIe}KaT Hay4dHble MCCJEeIOBAHMA — a OHM IPO-
JOJYKAIOTCA, — JIOTHYHO OKMIATh HOBBIX OTKpBITHH. UTOGHI
nyd4ile HDOHATH, KAK MeHsulachb oOpMCOBaHHAsA KapTUHA U B
KaKMX HAIpaBJeHHMAX [JEeTAJU ee MOI'YyT MCHATLCA B Oyayliem,
HaJo XOTsA Obl HEMHOrO OCTAHOBUTHCSA HA HAYYHOH CYTH TeX
MO3HAHUM, KOTOpPBIe OBLIM MOJYyYeHbI.
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' JI. Jluku na3uiBand ero 3auHAaHTpon (oT ApeBHeapabckoro HasBaHMA
Bocrounoit Adppukn — 3unmx).
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ITIOYEMY IOMO CTAJI CAITHEHC?

IlonwiTaThcsA BOCCO37aTh IO OTAEJNBHBIM HYacTAM CKejeTa
nau 4epena o6aHK OLIBIICTO »KUBOTO CyMiecTBa — 3ajaya BO-
obmie me u3 Jerkux. Eme TpyaHee, ecim 3TH «OCTAHKH»
npoJie)Kaju B CUJIBLHO Pa3pyIIeHHOM BHJe JECATKM U COTHH
TBICAY, & MOPON M MMJIJIMOHBI JIET THe-HUOYAb B OTIOMKEHUAX
FOPHBIX NOPOJX, HpeGhIBasg KePTBOH BCEYHUYTOKAIOIErO Tie-
Hua. U TeM He MeHee HOJABM)KHMKHM HAYKM NOCTHUIJIH Iopa-
3UTEJLHBLIX YCHEXOB B pelleHMM ITOH 3ajauu.

Tpn npeamera mcciefoBaHuA BLICTYNAalOT B AAaHHOM OT-
HOLIEHMH HA MEpBBIH NJaH.

Bo-nepBrix, ocobGennoctu ckejsera. Haxkum o6Gpasom
o6e3bsana, NpuUcnocobjieHHAas K MepeBHIKEHUI0 10 3emiie o
K Jla3aHbi0 10 [epeBbAM HA BCEX YeThipeX KOHEYHOCTAX,
npeBpaTviiach B 4YeJOBEKa, B HPAMO CTOsAINee CYUEeCTBO,
npucnocobieHHoe K CPaBHUTEJbHO ObICTPOMY M IJIHTEJILHOMY
nepeaBUKEHMIO Ha 3aJHUX KoHeuHocTAx? Maso Ttoro, ¢ xo-
pOLIO pasBUTHIMM MepefHMMN KOHEUYHOCTAMH, CIPABJIAIOLIA-
MHCA C [OBOJbHO CJOMKHBIMU BHAAMH pabor? 3pech Ka)kpas
geTalb CKeJieTa cnocobOHA «paccKas3aTb» O4YeHb M OYCHb MHO-
roe.

Bo-BTopnix, 06beM 4Yepemnioil KOpoOKH, M CJeJ0OBATEILHO
Mmoara. MaBecTHo, uro cpemHuil 00beM uepemnHoil KopoOKm
y dejoBexka mnpessimaer 1500 ky6. cM, Torga Kak y ero
npejlieCTBEHHUKOB OH B NOJTOpA-ABa-TpH-4YeTbipe pa3a MeHb-
me. Y aBCTPAJONMNTEKOB, HampuUMep, OH COCTABJIAET BCEro
400—700 ky6. cm, y nutekanTponos — no 900— 1200 ky6. cm.
Taknm o6pasoMm, Ka)kaas HOBAA COTHA «KYOMKOB» — Ba’KHBI,
XOTA M He €IMHCTBEHHHINl MOKasaTesib mporpecca Ha IyTH OT
00e3bsIHbl K 4€JIOBEKY.

UYrobsl aBcTpasonutTeka ¢ o6beMom mosra B 700 Ky6. cM
cMeHuJ nutekaHtpon ¢ obbemoM Mosra B 900 Ky6. cMm, mo-
Hago6uI0Ch, CYMTAIOT AHTPOMOJOTH, 6OJIbIIE YCM MUJIJIMOH JeT!

B-TpeTbux, yciaosHas jinHa reHomMa (COBOKYNHOCTH re-
HOB, cojlepKaliuxcsi B Habope XpOMOCOM [aHHOIO OpPraHH3-
Ma). dToMy (aKTOpy B mocjefHUE IOAbl NPUAAIOT Bce GoJib-
llee 3Ha4YeHHe, NMOTOMY YTO YCTAHOBJIEHO: 4eM OoJsibie 3Ta
BeJIMYNHA — TeM Bblllle YPOBeHb pa3BuTus opranusma. U sor
Mbl BMAMM, KaK OHAa, 9Ta BeJHYHHA, NMOCTENEHHO YBCJIHUYHU-
BaeTCA Ha Pa3HbIX CTafAMAX Iepexofa OT 00e3bAHBI K Yeso-
BeKy. OueHb BasKHDLIN NOKAa3aTelb.

B-uerBepTiix, KamenHbic opyaus. OHHM cmocoGubl «pac-
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CKa3aTh» O CBOMX BJIaeJIbI[aX He MeHbIe, YeM UX COOGCTBEH-
HBIA cKeseT U o6beM ux yepena. CeromgHs Mbl TBEpHO 3HAEM:
JeKalmue B CJOSIX IOPOAbI PAMOM C OCTATKAMH CKeJieTOB
KaMeHHble OpYANA pasjMYHOH CTENEeHM CJIOKHOCTH M TIa-
TeJILHOCTH BBHIIEJIKM CBHETEJLCTBYIOT O BajKHOM py0Oeske pas-
puTuA pasyma. CoBceM HeJaBHO CUMTANIOCH, YTO HAIIH 00e3bs-
HOMOA00HbIE MPALYPHI CAENaJN AT K OBJIAJEHUI0 OPYAUAMMI
TpYyAa BpAX JH paHee MUJJIMOHA JieT Hazaj. TeopeTnyecku
OHM HOJUKHBI OBIIM CHEJATh 9TO rOpasfo paHbllle, HO HAYKa
J0JITO€ BpeMs He paclioNaraja MOATBEePIKIAU[UMU 3TH Tpe/-
noiokeHuss HaHHbIMH. ONHAKO HOBBIE HAXOAKH «OTHAJIHJIN»
3Ty HaTy, IO KpallHell Mepe, elle HA MOJTOpPA MUJIJIMOHA JeT.
OHu mokasaji TakKe, 4TO 00JIACTh PACHPOCTPAHEHUA HAIIMX
NpeAIeCTBEHHNKOB — OT IMHUTEKAHTPONOB [0 HEAHIEpPTalb-
[eB — He OrpaHU4YUBajach TOAbKO AdpHuKol, a oxBaThIBaja
TaK)Ke 3HauUMTedbHble Tepputopun Eppasun. Ho oxonuarennb-
HOe yCTaHOBJIEHUE NCTUHHOW MPapoOAUHbI YeJI0BeYeCTBA Hpef-
CTOHUT cfieJiaThb OymymieMmy.

CylecTBeHHO paclIMPUINCh NPEACTABJIEHUS U O XapaK-
Tepe OpYAUil NPEIKOB YeJOBEKA, M O CAMOI UX [eATEeJbHOCTH.
Brisicunaoch, 4TO0 aBCTPAaJONMTEK, HAaNpUMep, YBEpPeHHO XO-
AW Ha [JBYX HOTax, HIMPOKO TOJb30BAJCA KaMHAMHM U KO-
CTAMH B KavyecTBe OPYAUH, UYTO HeaH[AepTajblbl HAXOAMJINCH
Ha ropasno Gosiee BHICOKOH CTafMU Pa3BUTHA, 4eM ITO Ipef-
CTABJISIJIOCH paHee, W YTO HUX OCHOBHHIM 3aHATUEM OBLIO He
cobupaTenbcTBO, a 0X0Ta, Kak y Yemosexa Pasymnoro. Mano
TOro, KaKk M TIOMO calMeHcC, HeaHJepTajel] yMeJ CTPOUTH
3UMHME MUINIE, fa elle He HA OAUH, & HA HECKOJbKO
04aroB — TaK CKa3aTh, «MHOIOKBAPTHPHBIE JOMAa».

Tak moueMy e BCe-TAKM aBCTPAJONHUTEK «IOPOAMJI» IH-
TCKAHTpONA, & TOT, B CBOIO ouepedb,— Yesosexka Pasymuoro?

Hiawouesoe 3BeHO, MO MHEHHMIO AHTPOIOJOrOB, JIEKHUT B
I[eJIEHANPABJIEHHOM IIOMCKE IPOMEKYTOUHBIX (OpPM MEXAY
JKU3HEJeATEeJIbHOCTHIO KUBOTHBIX M IOBeJeHUEeM 4deJoBeKa.

Mpbl 3naeM, YTO 4YeJiOBEKa CO3/aJ TPYH, 9TO BHICBOOOIK-
IeHHe PYK MNO3BOJIMJIO HIMpe MCIOJNb30BAaTh pPAa3HOTO poOAa
opyaus, a ymnorpebjeHne OpyAUH COJeiCTBOBAJO PA3BUTUIO
MBILLIeHNUsA, & 6ojiee pa3BHTOE MBILULIEHNE JABAJO BO3MOK-
HOCTh COBEPLIEHCTBOBATH OpYJAWsA,— TaKMM o06pasoMm, OFHO
Kak Obl «IOJATJKHBAJIO» JpYyroe.

Bugumo, cwirpas CcBOIO poib W €CTECTBEHHBI 0TGOp B
Gopnbe 3a cynjecTBOBaHMe, [aBaBUIMN GOJbllie IIAHCOB BbI-
MATH M MPOM3BECTH GOoJibllle 3JOPOBOr0 NMOTOMCTBA TEM, KTO
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nydie npucrnocobisncsa K MeHsABLIeiicA 06CTaHOBKE, KTO Jy4-
e OBJIAfleBAJ MCKYCCTBOM IIPOM3BOJMUTHL opyaus u 3ddex-
THBHO HCIIOJbL30BaTh MX.

OpHako BpAf JiM [1eJ10 00CTOAJI0 TAKAM 06pa3oM, 4TO HAIIH
npejlIeCTBEHHUKN «yMHEJIM» OT NOKOJEHUS K IIOKOJIeHHUIO
AW OlHO, MeHee UCKYCHOe MJIeMs CMeHAJOCh HApyruM, Goxee
HCKYCHBIM.

Ine ke mapacramouiee 3naHMe M Hapacrawliee yMeHHe
nepeulin TOT KayecTBEHHBIH pyOesk, 3a KOTOPBHIM OTKpHLIACh
nopora k Yesoseky Pasymuomy? 3JTOoT BOmpoc mpogoJiKaer
CHYKUTb MPEIMETOM NHCKYCCHH Cpequl YdYeHbIX.

Jlns ocHOBaTeabHOrO OTBETA HA TAKOH BONPOC HEOOXOXMMO
NpPUHATH BO BHUMaHUe HEOMHOKpaTHbIe M3MEHEHUS KJIMMAaTa
3eMJIN U 3KOJIOTHUECKHMX YCJIOBHIH, B KOTOPHIX HA MPOTAMKEHUH
MUJUJIMOHOB JIeT IPOXOANJ INpoLecc «IpeBpalleHus» 00e3bs-
Hbl B vYesloBeKa. MoskeT GBITH, Ja)Ke HEOJHOKPATHYIO CMEHY
MarHuTHBIX mnojocoB 3emaun. Moxer ObiTh, maske TO 06CTO-
ATENbCTBO, YTO pa3joMbl 3eMHOH Kopsl B Bocrounoit m IOmk-
HOil Acdpure 0Koso 5—3 MUIINOHOB JieT HA3al OGHAIKHMIIH
BBIXOJBI YPAHOBBIX PY/, PC3KO HOBLICHB TEM CaMblM pPaAuo-
aKTMBHBIE (OH OKpysKalomei cpexsbl M, CJeJ0BATeNbHO,
CTOJIb K€ Pe3KO YCHJIUB NpOLecChl BUJON3MeHeHMH (MyTa-
uMi) pasJMYHBIX BUJOB PACTUTENBLHOrO M }KMBOTHOI'O MHUPA,
B TOM uYHMCJe, JONMYCTUM, TeXx o0e3bsiH, KOTOpbIE ClIeJaJIUCh
pPOAOHAYAJILHUKAMHM aBCTPAJONMTEKOB WJHM, IO3[IHee, NHUTe-
KaHTPOIIOB.

Yuensie obpamalor ocofoe BHHMAHHE HA TO, YTO COBpeE-
MEHHAs HAYKa YCTAHOBHMJIA 3aKOHOMEPHOe YMeHbILIeHNe Yucia
XPOMOCOM — 3JI€eMEHTOB f/pa KJIETKH OpranHusma, B KOTOPHIX
3aKkopupoBana MHGOpMaUHNA HepeJayn HAcJeJCTBEHHbIX MpU-
3HAKOB — OT 94—78 y Husmux o6e3bsan 10 48 y BbplcUINX
4es0BeK00GpasHbIx M A0 46 y vesoBexka. ITO HaeT OCHOBaHME
IS MpefnoJioKeHUsl, YTO B IpoliecCce IBOJIONUM Hpejlie-
CTBEHHNKOB YeJIOBEKA NPOUCXOUIIO CIAUSHME PAa XPOMOCOM
¥ ycujieHHe TaKuM o0pasoM TeX M3 HUX, KOTOpble OnpeaessiioT
pasBUTHE MO3ra M [EHTpajJbHOil HepBHOH cucreMsl. Yucio
XpPOMOCOM YMEHBIINJIOCH, & [JIMHA [eHOMa YBeJWYUJIach,—
MOKeT ObITb, 371eCh M HAXOMHUTCH KJIOY K OTBETY HA INOCTaB-
NeHHbI BoiIe Bonpoc? Tak Ju 3TO, MOJMHBI NOKA3aTh AaJjib-
He#IIne Hccjef0BaAHMA,

Otkpeitusa npogoskawrcsa. CpaBHUTENbHO HENAaBHO B
Aduonuu 6blu O6HApPYKEeHbl OCTATKU CKEJeTOB 4ejlOBeK006-
pa3HbIX CYLIECTB, KOTOPBIM 0e3 MaJjoro 3 MHJJINOHA JeT, a
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pPAOOM — OpPYJAMA NOJYMHJIIMOHOM JieT «MoJoske». Jluckyc-
CUA CPelH Y4YEHBIX O TOM, K KAKOMY BHAY N peJIlieCcTBEHHUKOB
yeji0oBeKa OTHOCHTb «HalijeHbleil», OGbila B caMoM pasrape
(ona, mo cyTtH, npojoinKaercs M [0 HACTOAIIET0 BpPeMeHH),
KOrJa HEeCKOJBbKO MO3[HEe HAIUJIM OCTAHKHU elle OJUHHAALATH
ApeBHeHIIMX CYHIeCTB, KOTOPhIE }KNIN HPeJIOJIOMKUTEIbHO OT
3,3 mo 3,75 muanmona jer Haszaa. VMx mecTo B poocioBHOM
4eJI0BeKa TAK)Ke ele MPEeACTOUT ONpeesHuTh.

Kak BuguM, B npefblcTOpuM 4ejloBeKa pPaHO CTaBUTh TOU-
Ky. OHa npomo/:KaeT YMJIMHATLCA H YCJAOMKHATLCA, YTO BHOJ-
He 33aKOHOMEpHO, Y4YHThIBag MacuTabbl U Xapakrep ucclie-
AyeMoro mpoiecca.

Uepes susmomue nponactTu He3HaHUs eule MPeJCTOUT lic-
pe6pachblBaTh MOCTHUKH 3HAHUA. ITO HEYAMBUTENbLHO: peub
UIEeT O BEJIMKHMX TallHaX »KU3HHU, O KOJOCCAJAbHBLIX MacimiTabax
BpPEMEHHU, O COTHAX M THICAYAX NMOKOJEHUH BUAOU3MEHABIINX-
CA JKUBBIX CYLIECTB, O HayKe, KOTOpas BCA — B JBH)KEHHUH.

Bmecte ¢ TeM BajyKHO NOAYEPKHYThb, YTO KAKOBHI ObI HU
OblM Oyayuie OTKPBITHS, OHM BPSJ JHM B COCTOAHMM H3Me-
HUTb NOJYYEHHBI TaKMM OTPOMHBIM TPY[AOM BHIBOJ: YeJOBEK
npousoiien Ot oO6ero ¢ YejoBeKOOOpasHbIMM o00e3bAHAMU
npejKa, OT OJHOM M3 BeTBell YeN0BEKOOOpasHBIX 00e3bAH
M CIYYWJIOCh 3TO HA MNPOTSAKEHUM CaMOU IOcjeJHENl JMOXHU
UCTOPUM HAlleH TIJIAHCThl, KOrga OOJMK pACTHTEJNbLHOTO M
JKMBOTHOrO MHupa B o0mMx 4Yeprax OblI CXOJEH €
CEeroHAIIHNM.

% k%

Hak Tonbpko moBejgeHue repBOGLITHBIX JIOJed MepecTano
OBITH YNCTO MHCTUHKTMBHBIM H HA4aJjJoO CTAHOBUTLCA Bce DoJjiee
CO3HATEJIBHBIM — CTajla pPOKAATHCA TNepBOOBITHAA OOIMHA,
Hayajach mepBas CTAAUA PAa3BUTUA YeJiOBe4ecKoro obuiecTBa.

OtHbiHe cyabOy YesoBeKa onpejessyii He TOJILKO aTOM-
HbIl, KOCMUYECKUH, Te0JIOrMuYecKuil u OMOJOrn4yecKuid Mexa-
nusmel. I{ nuM poGaBuiicA euie OJUH — COLMAJBHBIM.

On sacay;kuBaetr 0co60il KHHUTIH.

Bmecmo 3akarouenus

B 9roit HeGonblIOi KHHMre Mbl MONBITAJINCH PACKDPBITH
HeCKOJIbKO HamboJiee Ba)KHbIX, 110 HALUEMY MHEHMIO, CTPAHMI|
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NPEALICTOPUN OKPYIKAIOIMEro Hac MHUPO3JAaHMA — BO3HHKHO-
Bennd Bcenennoit, 3eman, Yenopeka.

Kampeiit pas, compukacasch ¢ TeMH HJIN HHBIMH fABJe-
HMAMHA MHUKPOMEDPA, MAKPOMMpA, MeraMupa, Mbl yOerxmanncs,
YTO KaK[ObIA IIAr B NO3HAHUM HAYYHBIX HCTHH IIOPOKAAET
HOBBIE 3arajKy, HOBble HayuyHble mpobiaembl. BriBog mampa-
IUBaeTcAd TOJBKO ORMH: IIPOIeCC IO3HAHUS HECKOHYaeM.

Mu roBopuiin 06 3BOJIIONMOHHOM PAa3BHTUH BCErO }KHABOTO
Ha 3emJie. Bepummna aroro mpomecca — uesoBek. B Hacro-
sinjee BpeMs MMEHHO B ero pykax — cyanb6a Bcex gopMm Ku3s-
HM Ha 3emiae. A B KaKoil-To Mepe M cyab0a ApYyrux IJiaHer
ConHeuHO# CHCTEMBI.

MorymecrBo uenoBeka mnouctuHe Gecmnpegeabno. Ho ero
MOTYIIECTBO — 39TO M €ro OTBETCTBEHHOCTD.

Y6epeub 1 ynpouutbh MUp Ha 3emJje, 00eceuynTh COXpaH-
HOCTb IPHUPOABI, CO3[ATh YCJIOBUA [JA [JaJbHEHIIEro Ipo-
TPeCCHBHOrO pa3BUTHUs 4YeJIOBEYECKOro o0OmiecTsa, IJjA BCe-
CTOPOHHEr0 PAa3BUTUS JMYHOCTH — BOT TUTAHTCKUE 3a/1a4m,
KOTOpBI€ JIeKAaT HA HAC ¢ BaMH, JIOOAX CErofHANIHEro AHS,
M Ha HAIIMX IOTOMKAaX.

Horpa sapaiorcs BompocoMm, Kakoe HampaBjieHMe HAy4HO-
TeXHUUYEeCKOro mnporpecca Obliio 6p1 HamboJsiee KejaTeqbHBIM
A Oymyuiux mnyrteil pasBUTHSA UYeJOBEYECTBA, TO OGBIYHO
OTJIAABIBAIOTCA B IPOLLIOE, 4YTOOLI yBepeHHee 3arisHyTh B
Gynyuiee.

3arasayTts B Oynymee nempocto. Ho cymecrsyer Takas
HayKa — NIPOTHOCTMKA, HayKa O 3aKOHAX M ciocobax paspa-
60TKM HAYYHO-TEXHHYECKHUX, CONUAILHO-IKOHOMUYECKHUX U
JApPYTUX IIpOorHo3oB. MapKCHCTCKO-JeHMHCKAas IIPOTHOCTHKA
onmupaercsd Ha IIPOYHYIO TEOPETUUYECKYI0 6a3y HAYYHOrOo KOM-
MYyHN3Ma U IIPOTHBOCTOUT MHOTOOGPA3HBIM, IIPOTHBOPEYUBBLIM
KOHIENMIUAM COBpPeMeHHOU OyprKyasHoil «HayKm o Oynay-
meM» — yryposaorun.

ITocae Toro kKak MBI MO3HAKOMMJIMCH C HAJEKUM MPOILILIM
3eMyin M dYejoBeuecTBa, [aBaiiTe mompobyeM 3arifgHyTh B
o6oszpumoe Oynyiee.

C kakumum mnpobiieMaMu NpPHAETCA CTOJKHYTHCA HayKe,
KOT[Ia 3aBepIIMTCA COBPEMEHHBIH 3Tall HAYIHO-TEXHHYECKOMH
peBomonuy (a 9TO OKHUAAaeTcA B [AHNAmazoHe OuiKalmux
15—20 ner) W Korja «mepegHUN Kpait» ¢QpoHTA HAYYHBIX
UcCeN0BaHM, IpPeooJeB NpobieMHble CHTYyalUMH, HAJL KO-
TOPHLIMH GbIOTCS CErOfiHsA yYeHble, CTOJKHETCS ¢ TeMH HOBBIMU
HayYHBIMH [poGJieMaMH, pelwarb KOTOpble MPUAETCA CHUAA-
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IIMM CEerOAHA Ha CTYJIEeHYECKOll, a TO M HA IKOJLHON CKaMbe?

Hrak, cyry6o npexsapureibHas «HHPOpManusa K pas-
MBIIIIEHHIO» [0 HEKOTOPBLIM pasfesiaM COBPEMEHHOIO «Iie-
peAHero Kpas» HAYKH.

B ¢usuke mocse pemennsi npoGaeMsl ynpasiaseMod Tep-
MOAJepHOM peaKIUN HABEpHAKA BCTAHET BO Bech pPOCT IpoO-
6neMa pa3paboOTKU TeOpUM CTPOEHMA BEIIECTBA C LEJbI0 YII-
paBJasAeMOro MNpeo6pasoBaHUA BO3MOKHO 0oJjiee IIMPOKOTrO
Kpyra dJieMeHTapHBIX BellecTB B fpyrue, Oojee meHHble, Iy-
TEeM IeJleHANPABJEeHHOTO BO3[EHCTBMA Ha HHX Ha cyOMoJe-
KyaAapHoM (TO ecTb aTOMHOM) M, MOKeT ObiThb, fAaKe Ha
cybaTroMHOM ypoBHe (TO eCThb Ha ypOBHE 3JIeMEeHTapHBIX Ya-
crun). He MeHee akryanbnoil cuenaercs, MmO-BUIUMOMY, 3a-
Jaya cBeJleHMA BOEJMHO HAIIMX 3HAHUH O Bcex (pU3MUECKHUX
noifAXx M mnpobiema pa3paboTKM TeOpHHM «EAUHOrO MOJA»
(BKJIIOYAA 3JEKTPOMAarHMUTHOE, IPABUTAIMOHHOE M BCe fpyrue
«IIOJIA», TOJ BO3JCHCTBHEM KOTOPHIX CYILIECTBYEeT BCE KHBOE
na 3emJe).

ITo cyru, arto TpeGyer cosmanusi Teopuu OOBEIUHEHHUA
yeTbipex QYHAAMEHTAJIbHBIX (PU3NYECKUX B3aUMOMENUCTBHUIM, O
KOTOpPbIX Mbl YIOMHHAJHU Bbilile, B CBOEM MeCTe,— DJIEKTPO-
MarHuTHOr0, CHJBHOTO U cJiaboro sgepHOro, HaKoHel, rpa-
BUTALMOHHOTO. B oTHOLIeHMM mepBBIX Tpex pemalouiuil mar
K CO3aHHUI0O TAKOH TeopuMH YrKe cHejiaH (33 4YTO cHeJaBIIKe
ero ypocroednt HoGenesckoit mnpemun). Ha ouepegn —
rpaBUTALUA.

Beposarno, mpuBiekyT k cebe BHUMaHUE YYEeHBIX CpaB-
HUTEJIbHO MAJIOMCCJIEI0BAHHbIE MCTOYHUKH SHEPruH.

To xe camoe MOKHO ckKa3aTh 0 npobieMaTHKe yIpaBJje-
HMSA NOrof0o¥ M, BO3MOYKHO, OTYACTH KJIMMATOM, O mpobie-
MaTHKe JajbHeiiniero ocBoeHusa Muposoro oxkeana, GJauKHero
KOCMHUYECKOTO IIPOCTPAHCTBA, INIyOMH 3eMJiH.

B Texumuyeckux HayKax mocjie peuieHMsA HAYy4YHBIX IIpO-
6jieM KOMIUJIEKCHOH aBTOMaTH3alUHM IPOM3BOACTBA HACTO-
ATEJbHO BCTAHYT — YiKe BCTalT! — mpobiieMbl KOMIJIEKCHOMH
KOMIBIOTEPU3ALHUU: CO3/IaHNE CaMOIPOTrPaMMHUPYIOUUXCA aB-
TOMATHYECKUX CHCTEeM, KOTOpble OyayT ynpaBjisAThb IpeJlpH-
SATUAMHM OPOMBIIIJEHHOCTH, CTPOUTENBLCTBA, CEJILCKOrO M To-
POACKOro X03s1iicTBa, TPAHCIOPTA U CBA3M, a TaKyKe MHPopMa-
UMOHHBIMU CAYKOAMU YUYpEIKIeHHni, MeJUINHCKOM TE€XHHKOM
B 3/|paBOOXpaHeHuN, o0yyamlei u sKaaMenymoueil aBTOMaTH-
KO B yueOHBIX 3aBefeHUAX, BO3MOIKHO [a;Ke, HEKOTOPLIMHU
HCCJIelOBATEILCKUMU MNpOLEccaMd B HayuHbIX JabopaTopu-
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sIX,— W BCE 3TO HA OCHOBE MCIOJb30BAHUA INEKTPOHHO-BbIYH-
CAMTENILHON TeXHMKH, CUCTEMbI KOMIBIOTEPOB pPA3HOr0 THOA.
OdeHb aKTyaJIbHHIMU CTaHYT TaKKe NpPoOJeMbl KOHCTPYHPO-
pauna IBM 3nHOro noxkoJieHus, croCOOHBIX OBLITHL HaZEHHBIMU
«COBETHMKAMM» 4YeJIoBeKa, «IOJCKAa3bIBaTh» €My HAWIy4IIHue
pelieHMA 3aTPYAHUTEJBHBIX 3afa4 IO CAMOMY LIHPOKOMY
KpYry BONPOCOB, & TaKyKe IPOGIEeMBI CO3TAHUSA JIEKTPOHHBIX
MaIlIMH TaK Ha3bIBA€MOTO «HCKYCCTBEHHOTO WHTEJJIEKTa», B
uneajie — CaMOOPTAaHU3YIOMMXCA M CAMOINPOTPAMMUPYIOIIHX-
cA MamuH («KubepHETHYeCKUX OPraHU3MOBY ).

BesycaosHo, Gonbiloe BHMMaHHe NIpuBJedYeT K cebe pas-
BUTHE TejieBHAeHUS HOBOro THUIA — C rojiorpaduyeckuaM 3¢-
dexToM («cTepeoKnHO Ha JoMy»!), ¢ Tedenpoekuuell TEKCTOB
U3 2JIeKTPOHHBIX XpaHmamuy wuHopManmuum («Tejeraserar,
«TeJeKYPHAJ», «TeJleKHHra» Ha aoMy!), ¢ BumeodoHoM 06-
paTHOM cBA3U (MOKHO «YBHAETHLCA» € APYIOM, >KUBYIIMM B
mobGoM ropope, He Bhixoasa u3 gomal). Ilo mpegBapuTeabHbIM
OlleHKaM HEeKOTOPHIX cllenuaaucToB, TB HoBoro Tmma, BMecte
C TMepCcOHAJbHBHIM KOMIBIOTEPOM, CIOCOGHBI BHECTH B KHU3HD
YeJIOBEKa ropasmo Gonee cymiecTBeHHble M3MEHEHHUs, UeM Bce
MaIOAHEI, IpuOOPHI, aHapaTsl ¥ MeXaHW3MBbl, C ApPeBHEHIINX
BpeMeH 10 HAIIMX [Hell, BMecTe B3sAThie. BrmpoueM, BbI, Ha-
BEepHOe, ¥ CaMM NpHUJAeTe K TaKOMY ’Ke BBIBOAY, €CJM 006CTO-
ATENHHO MOPA3MBICHUTE HAJ BO3MOIKHOCTAMHU HEPCOHAIBHOTO
KOMIIBIOTepa M «4yypmo-teaeBusopa» XXI Bexa.

B xumum mocine penieHusa HaydHHIX mpobsieM NPOM3BOJ-
CTBA CMHTeTHYECKUX MATepPUAaNIOB C 3apaHee 3aflaHHBLIMU CBOM-~
CTBAMU Ha OpPraHMYeCKOM chipbe (yroab, HedTbh, ras, ape-
BeCHHA, TOopd) CTaHeT aKTyaJbHON npobiemMa HPOU3BOACTBA
nomo6HOro poja MaTepHaoB HA HEOPTaHUYECKOM chipbe (rop-
Hble MOpOJbI, MOPCKasA BOMA, a30T BO3AyXa).

B 6uosoruu mo AMHUM CeNBCKOXO3AMCTBEHHBIX HayK, Ha-
PALY € TPAagMIUOHHBIMU 3afa4aMU MOBBIIIEHUA NPOLYKTHB-
HOCTH 3eMJIefesUA U }KMBOTHOBOJACTBA, CTAHYT AKTYyaJbHLIMU
npobjeMbl MPOM3BONCTBA CHHTETHYECKUX [00aBOK B ymobpe-
HUA [JA BbHIPAIIMBAHHUA MOJNE3HBIX pACTEHUH, B KOPM [O-
MalIHUX 3KUBOTHBIX M B IIMU[Yy YejOBeKa.

B Memuumue ydeHble BCTAHYT Hepej 3aJadaMH yIpaBlie-
HUA pa3BuTHeM (PU3NYECKOro MU HCUXUYECKOro obamKa 4ejo-
BeKa B HeJIAX €ro rapMOHMYECKOr0 pPa3BUTHA.

B o6aactu obumecTBeHHBIX HAyK CTaHeT ele 6ojee ak-
TyalbHOH, dYeM cerojHs, npoGiemaTuka Hambojiee OpraHuy-
HOTO M PAlVOHAJbHOTO COOTHECEHMS YKOHOMUKHM M DKOJIOTHUH.
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WHpIME cloBaMHM: KAaK Te MJHM JApyrue pelleHusi B objacTu
SKOHOMMKH CKayKyTCA HA COCTOAHHU OKPY’Kalolled Npupoj-
HO# cpejsl.

OueHb aKTyaJbHOM, 10 HALleMy MHEHHIO, CTAHeT Npobie-
Ma BO3MOKHO GoJiee MOJAHOH «0E30TXOAHOCTH» MPOU3BOACTBA
n mnorpebieHus, a TakKe mpobijeMa BeIPAOOTKH Hay4YHBIX
peKoMeHJaLMil N0 JOCTUKEHHIO BO3MOKHO GoJjiee CKOpo#l cTa-
Ouau3auuu pocta HaceJeHUs 3eMJIH.

B ¢unocodpun um coumosoruu Ha mepBbId NJaH BLIAAYT
NOMCKM OPHUEHTHPOB NaJbHENIINero PasBUTHA HAy4YHO-TEXHH-
4ecKOro mporpecca oOL[eCTBA M BCECTOPOHHEr0 COBepIIeH-
CTBOBAHMA JHYHOCTH.

CoxpaHAT CBOIO aKTyaJbHOCTb Hay4YHble MpobjeMbl mpej-
OTBpallleHWsA BOWH, YNpPOYEHUS MUPHOTO COCYIIECTBOBAHUA
TOCYRApCTB ¢ pa3jM4yHBIM oblnecTBeHHBIM cTpoeM. Hakoxemn,
cTaHeT elle 6OoJiee HacyIHON HayuHas nmpobieMa CKopeiilniero
NpeoyoJIeHHA AZBIKOBEIX 6apbepoB MEKAY HapOAaMHU MUpA HA
06as3e CHHXPOHHOTO aBTOMAaTHYECKOTO0 MAaIIMHHOTO IiepeBOja.

* * &

Hakonen, mo)kanyit, caMulii KapAMHAJIbHBIA [JIA HayKH
XXI Beka Bompoc: mHepexoi Ha KaueCTBEHHO HOBLIe MNYTH
pasBUTUA 3€MHOM UMBUJIM3ALMHU, UJIM, YTO TO JKe camoe,
nepexos K LMBUJIN3AalMM KAaYeCTBEHHO HOBOTO THIIA.

[eno B ToM, 4TO cyluecTByHOUMe NYTH HAay4YHO-TeXHHYe-
CKOTO IIporpecca HMMeIOT ONpejeJieHHble IpeJesbl, KOTOpLIE
pelInTeNibHO AAayT o cebe 3HATHL y)Ke B caMble OJmrKauiune
necATHAeTASA. Mbl HEe TOBOPUM Y3Ke O TOM, YTO, IPU CyIlecTBY-
I0II[eM TI0JIO)KEHUH Bellledd, B 3TO 00603pUMONl MepcHeKTHBe
OKa)KyTCH HeOOpaTHMMBIMM — TO €CTh KaTacTpOPUUYECKUMU —
MaciiTabpl 3arps3HeHMs] OKPY?!Kalolledl NMPUPOTHONA cpeanl BO
MHOTHX CTpaHaX MUpa, a 3HAYUT, ¥ B MUpe B IeaoM. Be3 BbI-
HOCA dHEProeMKMX ¥ MaTepHaJoeMKUX [POU3BOJCTB 32 INpeje-
Abl 3eMHOM arMoc(epbl, B OKOJO3eMHOE KOCMUYECKOoe IMpo-
CTPAHCTBO, TPYAHO IpPEJCTaBUTh cebe coBpeMeHHble IIyTH pa3-
BUTUS Hay4YHO-TEXHHUYECKOro Mporpecca B TpAAYILEM CTOJe-
tuu. Ho ma)ke mpu coBpeMeHHBIX TeMIIaX pa3BUTHUA, IO pacye-
taMm coserckoro yuyenoro H. C. Happawesa, yepes 1500 xer
MOIIHOCTL MOTPeONsAeMO 4YesJOBE4eCTBOM JHEPrdHM [JOJIKHA
NpeB30dTH MOWWHOCTL H3Jjydyenus [amakTuxu, morpebienme
semectBa yepe3d 2000 ser cocTaBuT mo Macce Gojee fecATH
MUJIJIMOHOB TaJlaKTHK, a o0beM umHdopmanuum B OMTax TOraa
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Ate MPEBLICUT YHCJIO aTOMOB B MerarajakTHKe, TO €CThb ee
NPUHIMONAIBHO Oy/feT HeBO3MOKHO HU 3allOMHHUTb, HH OC-
BOUTb.

Hean3s 3a6eiBaTh, 4YTO pasBUBaloImuecss cTpaHel Asuu,
Adpuxn, Jlatuackoit AMepHKH, IO CYTH, €llje TOJbKO-TOJLKO
HAYMHAIOT HPUOGMATECA K HAyYHO-TeXHHYECKOMY Iporpeccy
B ero coBpeMeHHEIX gopMax. A 3T0 — TpU UeTBepTH HaceJe-
HUA MHUPA CerofgHA M JeBATh AecAThiXx — B XXI Beke. 3nHaunr,
B IPAAYILIEM CTOJIETHH, IPU CYIIeCTBYIOLIeM IIOJIO)KEHUH Be-
e, MPOM3BOACTBO U NOTpeblleHNe dHEPTUM, MATEPHUAJIOB, HH-
dopMamun cpasdy pesKo YBEJIMYMTCA TMTAHTCKAM CKAaYKOM M
TOCTABUT 4YeJN0OBEYeCTBO IepeJ CJIOKHeHIMMMU npobieMaMu
JaJIbHEWIIero CymecTBOBAaHUA 3eMHOW IUBUJINA3ALMN.

Pemenne mogo6HOTO poma mpobGieM BUAMTCA B Iepexone
K TAKOMY TUNY LIUBUJIM3AHUH, KOT/JA NOJHOUEHHOE pa3BUTHE
obmiecTBa He motpebyeT TAKOro CTpPeMUTEJIbLHOTO, KaK ceiyac,
pocTa IpOM3BOACTBA M MOTpeOjeHUs DHeprHHM, MaTepHalios,
undopmanuu. CobGecTBeHHO, HA 3TO HaUeJUBaeT HAC KOHIEIN-
U YCKOpPeHHsA Hay4YHO-TeXHUYECKOro HPOrpecca M COIHUaJib-
HO-9KOHOMHMYECKOro pasBuUTHA oOmlecTBa, padpaboTaHHAs Ha
XXVII cvesge KIICC. Ho peunr upmer o ToM, 94TOOBI mepexon
K IMBUJIX3aIUM HOBOTO THIIA NPOU3OIIEJ] He TOJbKO B HaIlel
CTpaHe — BO BCEM MHpe.

KHak xoukperno? Hayka XX Bexka moka eme He 3Haer
JIeTaJdbHO 060CHOBAHHOTO OoTBeTa Ha 3T0oT Bompoc. Hayka XXI
BeKa MOJDKHA 3HATh 00A3aTeJbHO — BO UMA CYIIEeCTBOBAHUA
YyeJIOBEYeCTBa.

Mbr 3aTpoHynM [HajieKO He BCe aKTyaJibHble NPOOIeMEI
Hayku XXI Beka (pmake ToabKo mepBoil ero uerBepTH). [a
9T0 M BpAA JU BO3MOMKHO B NPHUHIUIE: HAY9IHBIE OTKPHI-
THA — HA TO M OTKPBITHA, YTO OTKPHIBAIOT Iiepe] HaMH He-
BeJoMoe paHee. IloguepkHeM auump euie pas, uto npobiema
CO3JaHMA HAWUJIYYIIMX YCJHOBHHA [JiA CYIIeCTBOBAHUA PpoOAa
TOMO CalMeHC, AJsI BCECTOPOHHEIrO pPas3BUTHUS JMYHOCTH, Pu-
3M9eCKH COBEpPIIEHHOU, AyXOBHO 60raToil ¥ MOPAJIbLHO YHUCTOI,
CTaHET OCHOBHOIT 3a00TOH dYesioBevecTBa.

flcHo, 9TO pemaths HayuyHble NPOGJEMbI TAKOH OTPOMHOM
CJIOKHOCTH MOXKHO JINIIb Ha OCHOBE OY€Hb BHICOKOIO YPOBHA
HAay4YHOro 3HaHusA. B ToM 4Yucie 3HaHMA OCHOBHBLIX 3aKOHO-
MepHOCTeH CTPOeHHs Hallero MUPO3JAHUA, O KOTOPBIX IIja
peyb B 3TOH KHUTe.

Ycnexos BaM, Beigatomuecsa yuensie XXI Bexa! Tewm, kro
CerofiHA CHUIAUT HA ILIKOJLHOWU CKaMbe,
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IOCJIECJIOBHE

IIpounrana kuura W. B. Becrymesa-Jlagsl «¥Y ucroxos
MHPO3JaHHA» M IepeBepHYTa ee MOCJHEAHAS CTPaHANA.
U cpaszy B BoOGpaskeHHHM 4YHMTaTeJs BO3HHKAIOT MHOTOYHC-
JeHHble 06pa3sl 00'LEKTOB, ONUCAHHBLIX B KHUTEe, HAYUHAA OT
MeJbYaluX BIEeMEHTAPHBIX YACTUI[ (HAmpuMep, BIEKTPOHA
M [p.), HEBHIAMMBIX Jake B CaMble CUJbHBIE M3 CYLIECTBY-
IOIINX 3JE€KTPOHHBIX MUKPOCKOIOB, ! KOHYas TPaHIUO3HBIMH
3Be3HBIMHM M TAJAKTUYECKUMHU CUCTEMAMM, BEJIUYNE KOTOPHIX
He B COCTOAHHM OXBAaTUTh fake Hauboliee cOBeplieHHble M3
COBpPEMEHHBIX TEJeCKONOB. A MeXAYy HHMHU, B OKPY’KaIOUeM
HAC MHpE, PACIOJOKEHBI OOBEKTHl KMBOH HPHUPOMLI C MMJI-
JMOHAMM PA3HOOGPA3HBIX BUAOB KUBOTHOTO U PACTUTEILHOTO
mupa. B ux unciae u Mu1 camu, 1o ecth homo sapiens (Hesnoek
Pasymusiit).

OpuuMm cioBoM, mepejy HaMu Bce MHoOroo6pasue MHUKPO-,
MaKpo- u Meramupa. HeBosbHO Ha yM NPUXOAAT BOIPOCHI: YTO
ke obbeIMHAET MEKAY cO0O0H cTOJNIbL PazHOOGpa3HbIe 06BEKTHI
OKpY’Kaomero Hac Mupa, 4ro y uux obmero? Otser mpoct:
BCE OHU NPEACTABJIAIOT c000if 00BEKTH MAaTepUAJIbHOTO MHUPA,
B MX OCHOBE JIe)KMT BEYHO ABMIKYINAACA M COBEPIIEHCTBY-
oumasgcd MaTepus, KOTOpas, MO o00pasHOMY BBIPAKEHUIO
B. . Jlenuna, npeacraBasger co0oil «0OBEKTUBHYIO peatib-
HOCTb, IIO3HABAEMYI0O HaM¥ B OLIYLHEHMAX».

OpHako, 4TOGLI MPUATH K CTOJIb Ba}KHOMY BBIBOJY O €[{MH-
CTBE ¥ MAaTepPHAaJbHOCTH OKpY:Kalouiero Hac Mupa, norpebo-
BaJIMCh MHOTHMe CTOJeTHA GOopbObI, MOJYaC He HAa »KU3Hb, & HA
CMepTh, MEKAY YUYeHBIMM-MATEepPUANMCTAMHU M yYeHBIMU-UJC-
anucramu. Benomuum, nanpumep, [Ikoppano Bpyso, Koro-
poro LEepKOBHMKM COMKIJIM HAa KOCTpE 3a €ro MaTepUajMCTH-
YecKue MpeJCTaBJICHMUS.
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Bce BolmmeckazaHHoe He O3HAaYaeT, KOHEYHO, YTO U ce-
rofHA, KOrja Hajuio TpuyMd MaTepuUaJUCTUYECKOTO MMPO-
BO33PEHHS B MUpe, a MapPKCACTCKO-JIGHMHCKOE Yy4eHHe, B
OCHOBE KOTOPOrO JIeKHT JMAJEKTHYeCKUHl MaTepuajnsM, co-
CTaBJIAET OCHOBY YK€ NMPAKTUYECKO! HeATeNbHOCTH He TOJbKO
KIICC, HO, MOKHO CKa3aTh, BCEro MPOrPeCCHBHOrO 4YeJiOBe-
yecTBa, nNpexkpaTtuiaack oopsda nugeir. Hukonm ob6pasom! Toxas-
KO CerojiHs OHa MpHHAJA ApYyrylo, Gojiee u3ompeHHyI0 dopmy.
Tenepb mentp sroit Gops6H cMecTHJICA B CTOPOHY JIOKa3a-
TEAbCTB €JUHCTBA HJM MPOTHBOMOJOKHOCTH >KUBON U HEMKU-
Boil Matepuu. Y 3TO XOpOIIO NOHMMAIOT TAKIKE pPeaKIUOHEepPHI
BCEX MacCTell, B TOM 4YMClie M LePKOBHHKH.

B cBoeii ¢unocodpckoit pabore «Marepmanuam u sMnu-
puoxkputnuuam» B. W. Jlennn ykaseiBan Ha Heo6X0ZMMOCTh
«HCClIeioBaTh, KAKMM 00pa3oM CBA3LIBAETCA MaTepus, AKOOHI
He OIYWAIU[as BOBCe, ¢ MaTepuei, U3 TeX 3Ke aTOMOB (MJH
9JEeKTPOHOB) COCTABJIEHHOW M B TO Ke BpeMA obiajarouei
FICHO BBIDQ)KEHHOH CIOCOGHOCTBHIO OHIYII[EHUSI» .

Tak Bor, MccaegoBaHMEM TAaKOi CBA3M U 3aHUMAETCA HO-
Basgd HAayKa — CHHEpPreTHUKAa, BO3HMKIIAA HA CThHIKe (PU3MKH,
Ouonoruu U KuOepHETHKH.

3mecs ymecTHO OyJeT yKasaTh ele Ha OJHY OCOGEHHOCTH
BCEro TOro, YTO HAC OKpy:KaeT. Tak Kak mMaTtepus HAXOXUTCA
B HENPEepbHIBHOM [IBUKEHUM M COBEpPLIEHCTBOBAHMM, YTO SB-
jJsieTcA, KaKk roBopAT (uiaocodbl, BHYTPEeHHE NPHUCYLIUM €N
CBOICTBOM, TO CJIeAyeT IPU3HATh, YTO M MATEpPUAJLHBIH MUP
HaXOQUTCA B HEIIPEPHIBHOM [[BH)KEHHHN M COBEPUIEHCTBOBAHHMH.

Teneps 3Ta NCTUHA M3BECTHA MHOTUM, & Belb OBIJIO BpeMs,
KOI/Ia BeChb OKPY!KAIOUWUHA HAC MHUD CUMTAJCA 3aCTHIBUIMM,
HEU3MEHHBIM ¥, KaK TOBOPWJHM NEPKOBHMKM, OCTAIOLUMCH
TaKMM, KAKHM COTBOPHJ ero rocuopb 6or.

[iBm)xenue marepuu HAOJIOJaeTCs HA BCEX YPOBHAX pas-
BUTHUSA, HAUMHASA C dJEeMeHTapHbIX dopm U Konuas Bcenennoii
B LIeJIOM.

Hayxka rtakke HaxomuTcs B IOCTOSSHHOM pPa3BUTHHM U CO-
BEpLIEHCTBOBAHUM.

B pesynbrare cuHTe3a CyHeCTBYIOUIMX HayK BO3HHKAIOT
HOBbIE CAMOCTOSITEJIbHble HAYKH — OMOXUMUsA, acTpodu3uKa,
reonsuKa.

Mo)xHO cuuTaTh, YTO CUHEPreTMKa — SAPKUH NpUMep Ta-
KO CHHTETHMYECKOH HayKH.

"Jennun B. U Monu. cobp. cou. T. XVIII, ¢. 40.
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CunepreTnka, B 4uicje NPOYAX, OOCPHPYET NOBATHAMHI
cucTeMbl U cTpyKTypel. CucTeMa — 3TO COBOKYNHOCTB opra-
HUYECKH CBA3AHHBIX MeMKAy coboif MaTepuanbHbIX Tena (ua-
CTHI| 7333, aATOMOB B TBEDJIOM Tejie U T. 1.), HMEIOUHX UYETKO
BLID®KEHHYI0 TPaHMRY (TOBOPAT — OTTPAHMYEHHBIX OT OK-
py:raomeii cpenst). Hampumep, B rauectBe cHcTeM MOTyT
paccMaTpHBaThCA HEKOTOPbIH 00beM rasa, OOMelHeHHHIA B
cocyp, KHBOM opraHmsM u MHoroe apyroe. Cucrema MoskeT
ObITh OTKPHITOH, TO ecTh OGMEHHBAOUIEHCA C OKpyXKalwomei
cpemoil BeleCTBOM M 3HEPrueil, W 3aKpPHITOH, TO €CTh HO-
JIHOCTBIO OT Hee M30JUPOBAHHOW.

CTpykTypa — 3aKOHOMEpHOe pacHONO}KeHHe MaTepHaib-
HbIX Tex (aToMoOB, MojieKyn), obpasytomux cucremy. Oreyr-
CTBHE CTPYKTYpPHl (Xaoc) — OecmnopAmodHOe pacnosio;KeHue
MaTepHaJbHBIX TeJ BHYTpPU cHcTeMbi (Hanmpumep, OpOyHOB-
CKOe JIBHIKeHUEe B rase M KUIKOCTH).

CuHepreTnka u3ydaer Opouecchl caMOOpraHH3anuMu Mare-
pHH, TO €CTh 3apOK/AEHNE ¥ PA3BUTUEC YNOPAJOYEHHBIX CTPYK-
Typ B mepBOHavajJbHO OecmopAnounoil cpexe. B obpasoBannu
3THX CTPYKTYp TFJIaBHYI0O pOJb HrpaeT KOJJIEKTHBHOE, B3a-
UMOCBSI3aHHOE IOBEfEHHME DIEMEHTOB CJIOKHOH CHCTEMBI B
VCIIOBHAX, YAaNeHHbIX OT paBHOBecHbIX. (OTclofa 1 Ha3BaHUe
HayKH, OPOMCXOfsilllee OT TPEYECKOr0 «CHUHEPro» — COBMe-
ctHoe peiictBue.) BoaHukmeoBeHMe mopsAgka u3 Gecmopsgka
(xaoca), KoTopoe W3ydaeT CHHEpPreTHMKa, Arpaer B pasHoob-
pPasHbIX NPHUPOAHBIX MpomeccaX (XUMHUYECKHX, (PH3NYECKHUX,
OHMOJIOrMYecKNX) OUeHb BAaXKHYIO POJIb.

IToaBneHue cuHEpreTMKH CBA3LIBAIOT C MMEHEM 3aMafHO-
repmaHckoro yueHoro I'. Xakena.

Hak wu3BecTHo, Hayka pasBuBajacb B NPOTHBOGOpCTBE
naeil. Hauunas ¢ BecbMa JpeBHHMX, aHTHYHbIX BpeMeH Ijia
0opbba MEKAY MATEPUATMCTAYECKAMHU M MICATHCTHYECKUMU
B3[JIAAMHM HA OKPYIKAIOUWIMI MUp.

Yixe Torma ObuiM copmyaupoBaHbl cioxKHedmue ¢uio-
codckue npobaemsl, 06yclIOBIEeHHbIE CTpEeMJeANeM YeJ0BeKa
0CO3HATh CBOE MECTO B MHpe.

Houeuno, ¢unocods aHTHIHLIX BpeMeH He 00JIafajn elie
3HAHUAMM COBPEMEHHBIX YY€HbIX, HO HMX OUIymeHHe IeJo-
CTHOU KapTHUHBI MUPO3AAHUA OblI0 YAUBUTENbHLIM O3apeHNEM
pasyma.

B ocuoBe Takoro owymenus se;ano eguacrso Hocmoca
n YenoBeka — HEXWBOW U KMBOU MATEepPUH,— COCTOALIUX U3
OJHUX U Te Ke aTOMOB, O KOTOpPHIX ApeBHMe ObLIM XOpPOLIO
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ocsegomiaensl. Tak, Hampumep, apeBHerpeueckuit ¢uaocod
JNUKYp M IPEACTABHTEJHN ero IIKOJbI 3TO EINHCTBO 00yc-
JIOBJIMBAJIM XaPAKTepPOM [BUKEHHH aTOMOB B IPOCTPAHCTBE.

OpHako B cpejHUEe BEKA PEJINTHO3HBIE NPEICTABICHHUA O
0o)KeCTBEHHOM Havaje M 3arpo0HOM HPOJOIKEHHM >KH3HU
BBHITECHMWIM PAaIMOHANbHEIE NPEICTABJIEHUA.

IIpocsernenne HacTynuio numb B anoxy Bospoxmenus,
KOrjla B MCKYCCTBe M peMecje BO3POAMJINCH HIEH CXOHCTBA
YKMBOM M HE)KUBOHl Marepum (MeXaHMYECKNEe HTPYIIKH).

Opunako B Hayke BIJOThH 0 KoHna 19-ro cromerusa upes
o eguHctBe Hocmoca m jXuBoil Marepum Obuia 3abniTa WM
Jake OTBEpPrajach y4eHBLIMH.

Haposro rocmogcTBylomuM B HOpPEACTaBIEHUSAX O KHUBOM
IpUpoOJe CTAHOBATCA BUTAJIM3M, YXOAAINNI CBOMMH KOPHAMHU
B yueHMe [qpeBHerpeudeckoro ¢uiaocoda Apucrorens o6 «dH-
TelleXuMu» — CO3UAIONLed cHhiie, AKOOL 3aKJIOYEHHON TOJBKO
B JKHMBBIX OPraHHM3Max, 4TO, II0 CYINECTBY, BO3JBHUTaeT MEKIY
JKHMBBIM M HEKHBHIM HEIPEOJOJHMYIO TPaHb.

BuuMmanne ecrtecTBOMCHBITaTeNed B 3TOT mepuon ObLIO
COCPEeJOTOUYEeHO HAa M3Yy4YeHUMH [eTajeil KapTUHBI MHpa, KJac-
cudpuKanNy, ONMMCAHUM M CHCTEeMATHU3AIMH BHIOB >KMBOH Ma-
repun. Ilpm aToM u3-3a CHOKHOCTH paccMATPpUBAaeMbIX SB-
JIeHMH yTpayMBaJach CBA3b MEMKIY HUMH.

WHTeHCcHBHOE pa3BNTHE MEXAaHUKHM M MNPELCTABIEHHE O
cujie Kak pe3yJibTaTe BHEIIHEro JeHCTBUA TeJ APYr Ha Apyra
NOATANKMBAJIN K APOOJEHNIO [EJbHEIX MpPeJCTaBIEHH O IBHU-
sKeHuM Marepnu. IloHATHE CHJIBI HCKIIOYANO0 BO3MOKHOCTH
[OHUMAaHNUA CAMONBUIKEHHA MaTepun M O00bACHEHHs MHpa M3
HEro caMoro. 9TO IPHMBOAMJIO K SBHBIM IHOTEpSAM B riaybmHe
dunsocopckux mpeacTaBieHMH O OTHOLIEHHIO K MpeJCTaB-
JIEHUSAM QHTUYHHIX (UI0cOPOB-MATEPNAIHUCTOB.

B cepeguHe mpomuioro BeKa NMOYTH OJHOBPEMEHHO ObLIM
chopMynnpoBaHbl [Be pasHble 3BOJIONUOHHBIE HIEU: BTOpOE
HayajJ0 TEPMOAMHAMHUKH, M3BeCTHOe Kak npuHuun Hiaysu-
yca — Kapuo, un spononnonnas upnes Y. [lapsuna.

CMmpbica nepBoii MJeU 3aK/I0YaeTcAd B TOM, YTO OHA TOBOPUT
O HenpepbIBHOW [e30praHM3allMi M pa3pylleHUH MepBOHA-
YaJIbHO 33JaHHON CTPYKTYpH B JI000# 3aKpBITO cHCTeMe.
Bropas uaes cymMmupyeT HAaIIM 3HAHAA O PA3BUTHUH KU3HH,
JKMBOTO M YKa3bplBaeT HA YCJIO)KHEHMe OpPraHM3aIud, Ha He-
IpepHIBHOE BO3PAacTaHMe CJIOMKHOCTH CTPYKTYDPBI OTHEJbHBIX
YKMBBIX OPraHM3MOB B IIpoliecce JBOJNIONMHM U HA MOSBJIEHUE
BCE HOBBIX U HOBBIX RHJOB.
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9TH [Be 3BONIOIMOHHBIE WjeH ObIAM Kak GynTo Gbl mpAMO
NpPOTHBOMOJOKHK Apyr aApyry. Iloaromy kasamock, uTro 3BO-
JIOLMA JKUBOU NPHPOABI OCYyIIeCTBisAach Kak Obl BHe ¢u-
3MYECKUX 3aKOHOB.

Ha camom pnesie o6e onn uUMeEOT riiyGOKMI CMBICA U JIMIIb
OTpakaloT pasHble CTOPOHBI OOBLEKTHBHON PEaJbHOCTH.

MaKTHYECKH [eJI0 3aKJIOYaeTcss B TOM, 4YTO, C TOYKH
3peHUs TePMOIMHAMUKH, BCe IPOILECCH B 3aKPHITEIX CHCTEMAaX
UAYT B CTOPOHY BO3PAacTaHMA TEIJIOBOTO paBHOBeCHA U yCH-
JIGHUsI PAaBHOMEPHOIO paclipefesieHusi Bel[ecTBa, 4TO CIOCOG-
crByer xaocy. Hampumep, eciu cmemats jgBe pasHbie »KHUJ-
KOCTH, TO NpPOU30HJeT B3aMMHOe NpOHUKHOBeHHe (mucddy-
3UsA) MOJEKYJ 00enxX KUIKOCTEH.

Buonornueckas 3Bonoonus mnpepcTaBiser coboil HeuTo
NpAMO HPOTHUBOIOJOKHOE: B PA3BHTHM OpraHmamMa u B OHo-
cdepe B 11€J0M IPOUCXOJHUT MOCTOSHHOE YCJOMKHEHUE CTPYK-
TYpbl, YNOPAJOYEHHE BCeX JIEMEHTOB M UX QYHKIuIl.

JTO pasjau4yue IBOJNIONUM HEKHMBOM M IKHUBOH INIPUPOBI
MOPOXK/JAJI0 OLIYIeHUe TOro, YTO KUBHIE OPraHU3MBI Pa3BH-
BAaIOTCA KaK OBl BONpPEKHM BTOPOMY HA4Yajly TEePMOJUHAMHUKH.

Bce 3T0o cunbHO 033JaduMBaO y4eHBIX M 3aBOAUJIO HUX B
TYIHK.

3aleras Buepes, MOKHO YKas3aTh HAa TO, YTO UJeH, pasBH-
BaeMbie CUHEPreTHKOM, AI0T BO3BMOKHOCTb MOHATH, YTO CyIIle-
CTBYeT TOJIbKO OJMH TUI (pM3MYECKHX 3aKOHOB, a Pa3jiM4aloT-
¢sl MeIy co6oil TOJIBKO TEPMOJMHAMHUYECKUE YCIOBUA, ONpe-
JejisieMble YIaJEeHHOCThIO OT COCTOSHUS paBHOBECHS.

Tak BoT, Bce ;KUBbIe OPraHM3MBI, B TOM 4YHcJe M MH C
BaM#, NPEACTABIAIT COGOH OTKpHITHIE CHJILHO HEepaBHOBEC-
Hele cucreMsl. 1 B aTroM cyTh Kakyuimxcsa pasHoriacuit. Ho
noxpobHee 00 ITOM HILKe.

¥Yke B Hadajle HALIEro CTOJETHS Yy4yeHble CyMeJH IIpe-
OI0JIeTh BHYTPEHHMH Kpusuc B (pu3nKe,— U XOTHA JOrmyeckas
crpoitHocTh Kiaaccuueckoil ¢usuku U. Heworona 6vl1a pas-
pymiena M. IlnankoM, KOTOpHIH BBeJ NMOHATHE KBaHTA (mHOp-
[AM) DHEPrud M3JIydeHUs, K KapTHHe MUpPA NOPUCOeMHUICH
YAUBUTEJILHBIA 11O CBOUM HEOOBIYHLIM CBOHCTBAM MUKPOMUD
KBAaHTOBHIX SIBJIE€HUIA,

HBanroBag Teopma pnana paerajibHOe NpeACcTaBleHHEe 00
aroMe, Aaja BO3MOYKHOCTb PACCUMTATh CBOMCTBA HEOPraHMU-
YeCKMX MOJIEKYJ, OHAKO CBOWCTBA GMOMOJNMEPHBIX MOJIEKYI,
U3 KOTOPHIX IOCTPOEHO >KHUBOE BeIeCTBO, MPEACKa3aTh C IIO-
MOLbIO KBAaHTOBOH MEXaHHKH BCe ellje He yJaBajoCh.
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®usura konpa 19-ro m nauana 20-ro crojeTus OTKpbLIA
OCHOBHBIE 33aKOHOMEPHOCTH B MAaKpO- U MUKpOMHUpe.

JlBa BenMKHMX OTKpBITHA B Hayaje HaHIero BeKa — KBAaH-
toBass mexanuka (M. [lmank, W. Teizenbepr u gpyrue yue-
Hble) u Teopus orHocuredabHocTH (A. JiiHIITENiH) — HpUBeIH
K TOMY, YTO NpPHHATO Telepb Ha3blBaTh peBoJsolueir B du-
anKe. CMbICJI 9THX OTKDHITHH 3aKJI0YANCS HE TOJLKO B TOM,
9TO OHM YTOYHMJIHU KJIACCHY9ECKYyI0 (PM3MKY, HO TAK}Ke U B TOM,
YTO OHM M3MEHWJIH MHPOBO33peHUE Y4YeHbIX, U3MEHMJH HX
B3[JIAAbLI HAa BCe eCTeCTBO3HaHMe.

IMocrenenHo Hayajsa BO3HMKATh [AOBOJBHO IleJbHas Kap-
THHA 33aKOHOMEPHOCTeH B HEKMBOH MaTepuH, OSHAKO KUBAsA
MaTepusa HO-Npe)KHeMY Bce ellle He INOAJaBajach OMUCAHUIO
B paMKaX HAKOIJIEHHBbIX 3HAHMH.

Bosnee Toro, Bce eme ocraBajoch BHedyarjJeHHe, KOTOpoe
YCHJIEHHO KYJbTHBHPOBAJIOCH TOTKALIHMMK OMOJIOraMH, O TOM,
4TO MOBejeHHe Ouosiornyeckux (opM KU3HN IPOTHUBOPEYHT
BTOPOMY HA4aJy TepMOIMHAMMKH.

Opnako muorue kpynusie pusuxu (A. [lyaseias, A. Mai-
ep, I'. TeabMroapn u [p.), BHecUIHe CYyUIECTBEHHBIH BKJAJ CO-
6cTBenHO B GU3HUKY, cTajau paboTaTh Takmke B objacTu Meau-
nuHbl ¥ 6uonoruu. UHtepec ¢pusukos Kk nmpobGiaemam Guosoruu
IOCTENEeHHO CTaJ IPUBOAUTH K CYL[ECTBEHHHIM N3MEHEHUSAM B
NPEACTABIECHUAX O CBA3H >KUBOA U HEKUBOH MaTEpPHUH.

Tak, ogune M3 cosgareneil KBaHToBOi MexaHuku, J. Ilpe-
puHrep, omybmukosanm B 1945 rogy KHUry moj HasBaHUEM
«Uro Takoe ;xu3ub? C ToukHM 3penus ¢usnxa». B atoil Kuure
uM Oblinm copMyaMPOBAHBI OCHOBHBbIE COBpPEMEHHBIE MpPeJ-
craBieHus o0 o6bekrax ;xuBoi marepun. CorsacHo ero mpep-
CTaBJIeHUAM, O0bEKThl JKHBOH HMPUPOJABI HPEACTABIAIT cO00I
OTKDBIThIE CHCTEMBI, TO €CTh CHCTeMBbl, OOMEHMBAIOIIHECA C
OKpY»Kalollel cpefoil BeHIeCTBOM M dHepruei:

CrpyxrypHble ocobernHocTd xuoro opranuama llpemun-
rep ompefeiseT KaK amepUOANMYEeCKHil KPHUCTAJI, TO €CTh
KPHUCTAJLJ, COCTOALLME M3 aTOMOB M MOJIEKYJ, PACIHOJIOKEHHe
KOTOPBIX He HMeeT MNPABUJIBLHOW HPOCTPAHCTBEHHOH Iepu-
OJMYHOCTH, NMOJO06HOU CTPYKType HeOopraHuuyecKHX KPHUCTAJI-
JUYECKUX Tell.

IIpepmurep oOGBACHSIET OCHOBHYIO OCOGEHHOCTH MKHBOM
MaTepuH, 3aKJII0YAIOIIYIOCA B €€ CHOCOOHOCTH IMPOTUBOCTOATH
HapacTaHMIO Xaoca, TeM, YTO NMPOAYKTHI OTXOHOB HX JKH3He-
AeATeJbHOCTH BCerja MeHee¢ OpPraHU3OBaHbBI, YeM HCXOJHbIE
NPOAYKTBHl MUTAHUsI. JHEPrus, BoljessieMasi NPU paspylicHHH
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NPOAYKTOB NUTAHMA, HJET HA MOCTPOEHNE KUSHEHHBIX CTPYK-
TYp OpraHmsma.

CuHTe3 HayK NIpUBeJ K HOBBIM NPEJCTABIEHUSAM O MHUpe.

Oco6o ciegyer OTMETUTH cO3jaHue KubGepHETUKM, HAYKH,
n3yvamomeil o0u[He 3aKOHbI YNPAaBJIEHUS B 3KMBBIX OPTaHHM3-
MaX M HEeXKMBBIX TEXHHUYECKHUX yCTpoicTBax (MammMHax), 4TO
cpasano ¢ umenamu H. Bunepa, [I»x. pon Helimana n gpyrmx
y4eHBbIX.

HubGepuernka BeIgBUHYIA pAX OOHIMX METOOJOTHYECKHUX
npobjeM, ¥ B YaCTHOCTH Npo0JeMy O COOTHOUIEHUH MEMKLY
pPa3yMOM YeJIOBEKA M MCKYCCTBEHHBIM «HHTEJJEKTOM», a TaK-
’Ke CYIIHOCTH TOrO, 4YTO HaabIBaeTcA »KuBoil Marepueil. Ha
3TOM 3dTale HayKa BHOBb MOJOLIJIA K OCO3HAHMIO (aKTa efHH-
CTBA KMBOH U HE}KUBOH HPUPOIHI.

Ennnas kapruHa MUpa, MHTYHTHBHO IOCTUTHYTAasA aHTHY-
HbIMI Y4eHBIMH U paspyllieHHAs B CpeJHUe BEKA HA CTaquH
coenyajJM3aniyd HAYK, CTAJa BOCCTAHABIMBATHCA HA HOBOM,
6ojiee BHICOKOM HAay4YHOM YypPOBHe.

[lanpHelilee u3ydeHue TEPMOAMHAMUKHU OTKPBITBIX CH-
CTeM, NPUMEHHUTEJNbHO K OMOJOrMH, CIOKHJIOCH B HOBYIO CHH-
TETHYECKYI0 HAayKy, Ha3BaHHYI0O HEepaBHOBECHOH TepMOJHHA-
Mmukoii. Ee cozgarenr — GenbruiicKui yueHslii pyCcCKOTO IIpo-
ncxoxaenna Wasa Ilpuroxnu, naypear HoGeneBckoi
npeMuu.

WUnen HepaBHOBECHOH TePMOAWHAMHUKN MOCIYKHJIN OCHO-
BOH [Nl CO3MAHUA CUHEPTEeTHKH.

CuHeprernka M3y4aeT MeXaHHU3Mbl U 3aKOHOMEDPHOCTH Ca-
MOOpraHM3anMi B KUBOM U HexxusBoir mpupope. Camoopra-
HU3AMUA ¥ CAMOJBIKEHHUC SBJIAIOTCSA, KAK rOBOPHUJIOCH BBHIIIE,
BHYTPEHHE OPraHMYeCKU NPHUCYUIUMU CBOMCTBAMHU CAMOH Ma-
TepUH, KAK TAKOBOMH.

Jlosroe BpeMs NOHATHE CAMOOPraHM3AIMH CBA3KIBAJIOCH
TOJNILKO C KUBBIMM OO'BEKTAMH WJIU C TEXHUYECKUMH CHCTe-
MaMH, HOCTPOeHHbIMU 4esoBeKoM. OTKpbITHE ABIEHUA CaMO-
OpraHM3anu B HEXWBOU MPUPOJE IMO3BOJINJIO IO-HOBOMY
B3TJAHYTH HAa MHOTIME IPOIECCH, NMPOHMCXOAsliMe B Heopra-
HUYECKOM MHpe, U PacCcMOTpeTh BONPOC O Hepexoge OT He-
HUBOTO K KIBOMY.

IlonaTtna, cesA3aHHBIE ¢ CAaMOOpraHM3anMel, NMPOJUBAIOT
HOBBIIf CBET HA NpOILeCChl PA3BUTHA M YCJIOKHEHNA MaTepuu,
ee 3BOJIIOLHIO.

flpnenusa camoopraHmsanuu BCTPEYAIOTCA HA BCEX YPOB-
HAX DBOJIOLMHM MAaTepHUH, HAYMHAsA OT CyOATOMHBIX OOBHEKTOB
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(anemMeHTapHble YACTHIbI, ANPA ATOMOB) M KOHYAf rajlaKTH-
YyeCKUMM CHCTeMaMH, M, IO-BUAUMOMY, Bceit BcenenHnoit B
1{eJIOM, KaK TaKOBOW.

[Ipouno yTeepaunack KocMoJorudeckas teopua Boabiioro
Bapeipa, coGeiTus, Koropoe npousourto 15—20 mumanumappos
JeT TOMy Hasaj, Korja Hamwa BceseHHas Havaja pa3BHBaTLCH
N3 HUYTOKHOrO IO CBOMM pasMepaM o0pa3oBaHHMA, PABHOIO
pazMepy 3JeKTpPOHA, M JOCTHIJA B HACTOALIEe BpeMA CTOJ]b
¢aHTaCTMYECKUX Pa3MepoB.

B kocMoyiornum mpoOMCXOAMT Kak Obl CMBIKaHHME CBOMCTB
MHMKPO- M MaKpOMHMpPa, MHpPAa 3JeMeHTapHbIX YacTHUI[ -H
Bcenennoii...

B xumMuM M3BeCTHB TaKHe CaMOOPraHM3YWOIIHMecA peak-
1[MU, Ha3BaHHBIE N0 MMeHH JjaypeaToB JleHMHCKOH mpemun
Besoycosa u HHaboTuHCKOro, KOTOphle CO3[aI0T XapaKTepHbIe
pasanuHble CMEHAIOME APYF [ApPYra ILBEeTHBIC CTPYKTYPBI.
O6pasyrouisecss NpuU ITOM NPOAYKTH KouebaTeJbHBIX XHMHU-
YeCKMX peaKkmuil CHYKaT KaTajlnsaTopaMM HOBBLIX cTaguil pe-
aKkuuil, NOAMEePIKUBAIOT UM YCKOPAIOT X IpPOTEKAaHUe.

IMogo6ubie camonoafepKUBaOLIecss aBTOKAaTAJNTHYeCKHe
peaKknMy HUIrpalT BAKHYIO poOJb M B OHOJOTMYECKUX IIpO-
Heccax.

Bo3amokHO, OHM OblIM pelIalOMMU NpPU Mepexofge OT
CaMOOPraHM3YIOIIMXCSA HEOPraHMYECKMX CHCTEM K caMoopra-
HU3YIONIUMCS KHBBIM CHCTEMaM.

B kagecTBe Apyrux npuMepoB BO3HHKHOBEHMS MOZOOHBIX
HEPABHOBECHBIX CTPYKTYP MOKHO NPUBECTH TAK la3bIBaeMble
Aueiikn bBenapa — ynopsjoueHnble NPOCTPAHCTBEHHBIE
CTPYKTYPH B CllOe KHIAILIEH YKUIKOCTH, NOABJIEHME Y30pOB Ha
MOBEPXHOCTH ropsAvero yas, obpa3oBanue BUXpeid mpu obre-
KaHMHM JKUIKOCTAMU NMIMHApUYecKUX Teia. flBmenusa camo-
opraHu3anuyu HabsionaloTcA HpH cuHTe3e Guonmonmumepos (Ge-
aok, JHR), pacnpocTpaHeHMH MMIOyJbCOB IO HEPBHBIM BO-
JIOKHAM, B IIPOIECCAX TOPEHMs, NpH M3JIyUYeHHUM Jiaszepa, IpH
3BOJIIOIIMM TaJaKTHK, B CBEPXIPOBOJHHMKAX, B IOBEAEHUU
KOJIOHM MHUKPOOPraHM3MOB M B APYLUX Npoleccax u sB-
JIEHHUAX.

Bosnukaomue B TAKUX HEPABHOBECHBIX YCIOBHMAX CTPYK-
typet WU. Ilpuroykmy mpepyiosKus Ha3biBaTh «IUCCUIATUBHBI-
MH», TO €CTh CYLIECTBYIOUIMMHM B MpeAeJbHBIX YCJIOBUSAX.

Bce Gmosoruyeckme opranmaMsl SBASAIOTCA JHUCCHIIATHB-
HBIMHM CTPYKTYypaMmH.

Baaropapsa poctmyxenuam ¢dusnku, xumuu, Guosorum u
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CHHEPreTHKH BHOBbL BO3POAMJIACH HA HAYYHOH OCHOBE UMEs O
eMHCTBe JKMBOW U HeKUBOH MaTtepuu U OOLIHOCTH XapaKTepa
UX IOBEeHUS W IBOJIOUUU.

XuMudeckas 3BOJIONUS B KOcMoce U GUOJIOTMYECKas 3BO-
JnuA HA 3eMiie paccMaTpPMBAIOTCA TellePb KAaK IocCJieoBa-
TeJlbHble CTAJUU DBOJIOUMU MaTepuu Bo Bceenenuoit. [loctur-
HYTO HOHMMAaHHe TOr0, YTO ATOMBI M MOJIEKYJIbl, POAUBIIMECSH
nociie Boapioro BapriBa, 1 aTOMBI KHBRIX OPraHM3MOB HC-
TOpUYECKH CBA3aHBI Apyr ¢ apyrom. O6GpasHo roBops, Bce M
COCTOMM M3 aTOMOB JaBHO B30pPBAaBIINXCS 3Be3[.

HepaBuo 6bl0 yCcTaHOBJIEHO, YTO IBOJIONUAS MAaTEpPHH BO
Bcenennoit Ha Bcex cragumax ymnpaBasgerca (yHIZaAMeHTAJNb-
HbIMH (QU3NYECKMMH B3aMMOJEHCTBUAMH (DJIE€KTPOMArHUTHBI-
MU, CHJBLHBIMH M CJa6bIMU AJEPHLIMH M T'PABUTALMOHHBIMH)
M TeM CAMbIM [OKa3biBaeTCA CBSA3b MEMKIY 9BOJIIOHNHEd Ma-
tepuu U GyHAaMEHTAJIbHOH (PUBNKOIL.

Kandudar rexnuveckux nayk M. Hycunos
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