BA. AM6ap11yMaH

3araaku
BceseHnHOUI




BHKTOP AMA3ACIIOBHY
AMBAPUHYMSAH — Beigaomui-
CA COBETCKHE acTpodH3uK, aKa-
memnk, IIpesugenT AxaneMun
nmayk Apmsaunckou CCP, mpammsl
Tepoit ConmanmcTnueckoro Tpy-
[a, JaypeaT TrOCYAAaPCTBEHHBIX
npemuii CCCP. smpexrop Bropa-
KaHCKOH acrpodH3nueckoi o6cep-
paropua AH Apmanckoii CCP.
Popuica B 1908r.B 20 ser oxoH-
AL ¢uznKo-MaTeMaTHIECKHI
daxyasrer JICHHHIPa/ICKOr0 YHH-
BepcuTeTa. B ABeHANATHIETHEM
'BO3pacTe BHICTYHHJ C IeEpPBOH
NyGIHYHOM Jexkumeil o mpobaeme
0o0HTAEMOCTH ILIAHET.

B. A. AvGapuyMsaH — OCHOBO-
MOJOKHHK COBETCKOM  HIKOJBI
Teoperuyeckor acrpodusnru. Mm
CO37aHBI OCHOBBI AHANUTHYECKON
TEOpHMH TepeHoca H3IyYeHHSI,

paspaoTaH MeXaHH3M YJbTpa-
¢HOIETOBOT0 HBJIYUYEHHS 3Be3]
B TyMaHHOCTEeW, BBeJEHBI OCHOB-
Hble IPHHIMILE CTATHCTHYECKOH
MEXaHUKH H IMHAMHAKH 3Be3JHBbIX
CHCTEM, NPEeAJIOSKEHBI MeTOXbI
onpegeeHuA JJEKTPOHHBIX TEeM-
nepaTyp W MacC raJaKTHYeCKHX
TYMaHHOCTeH, BBIXBHHYTHI IIpen-
CTABJICHHA O NPOLECCaX 3Be3Jo-
o6pa3zoBanus # 00 aKTHBHOCTH
Axep rajJakTHK M JApyrue Hayd-
Hele ujgen. Om — aBTOp pdAna
OCHOBOMOJIATaoIuX pabor Mo
mMaTtemMaTuke H (QHU3HKe.

B. A. AvGapunymMsaH B TeueHHE
HECKOJIBKHMX JIeT 6]:1.7[ IMPEe3naCH-
ToMm MeskayHapoaHOTO aCTPOHO-
MHUYECKOro 01032, BO3TJIABJIAI
Mesx 1y HAPOXHbIH COBET HAYUHBIX
coro3oB. ITouerHsiit uieH GoJee
20 WHOCTPAHHEIX AKATeMUM HAYK.

B. A. Am6GapuymsaH

H
?{Hﬁﬂn;)‘?eqm _\‘\xe 6’0 Ba Fa E KI/I
a;:f::mp(lmeunn oy | i hd
Efe < BceesneHHOM
Onpw?

PefaKnuoHHAS KOJJIETHs:
H. B. Ilerpanos
(raBHBIH PeZAaKTOD),

H. J. KEHyHARY,

A. JI. Hapouruyrxuil

Mocksa
«I[le@azozura» 1987



BBK 22.63
A61

PemeHnseHTHI:

JOKTODP (UBHKO-MaTeMATHYECKHX HAYK
A. M. ®pudman,

KaHAMZAT QUINKO-MATEMATHYECKHX HAYK
H. I1. Epneiaes

JIureparypuasa sanucs I0. II. Craasckoro

AmbGapuyman B. A.
A61 3araaku Bcenennoit. — M.: ITegaroruka, 1987. —

112 c.: uan. — (B-yxka J[leTcKo#t B3HIMKJIONEIUMU
«YueHble — IIKOJBHUKY»).
30 korm.

B kHure 138eCTHOrO COBETCKOTO yueHOro, ABax Akl I'epos CoumantucTHYECKOTO
Tpyaa B. A. Am6apuymsiHa B yBlekaTenbHoit dopMe pacckasmiBaeTcs O COBpe-
MEeHHBIX uccaefoBaHusX BcesenHoli, KOTOpBle HPOBOAAT COBETCKHE ydeHble, O
Hayke acTpodu3NKe, N3y4alomell OrPOMHBIA M He06O3PUMBIt MUD 3BE3A M 3Be3A-
HBIX CHCTEM, O CTPOEHHMM M SAEePHOH KM3HH raJakTHK M HUX IBOJIOLHH.

Jinsa crapuIeKNacCHUKOB.

4802020000-031

005(01)-87 -86 BBK 22.63

© Hsaareancrso «Ilegaroruka», 1987

Beap KaKAblil IeHb IpeJ, HAMH COJIHIE
XOJHT,
OpxHako X mpas ynpsimblii Tanuneit.

A. C. llIywuxun

Berynaenue

3a A0JIryIO KH3Hb B HAyKe MHe MHOIO pa3 B CAMBIX
pas3IUUYHBIX AYAUTOPHAX JOBOAHUJIOCH OTBEYaTh Ha BOI-
pPOCHI O CYTM M HAa3HAYEHHH ACTPOHOMHM KaK OJHOH M3
AUCLHUILIMH desioBedyecKoro moaHaHudA. VI ocoOnlit wHTe-
pec HEM3MEHHO OTMedaJ A y TeX, KTO CTOSAJ Tepej BbI-
6opoM — KeM OBITh, KaKoOMy M3 yCTpeMJIeHH#l OT-
ZaTh NpeANOYTEHHe, KaK He OIIMOUThECA B CBOEM INpDH-
3BaHHUHU.

B »TOil KHUre S XO4y paccKasaTh O HayKe, KOTODPOH
S MOCBATHMJ BCIO CBOIO COBHATENBHYIO KU3Hb. I'y6oKuit
1 BceoGbeMJIIONIMI MHTepec K Heil 3aponuJjicsa, BULUMO,
Ha caMoii 3ape uesoBeuecTsa. [la u Kak e uHaue? Bpo-
CHB OJZHAKABI OCMBICJEHHBIH B3rJAj4 Ha HOYHOe Hebo,
HAIl JaJIeKUil NpeJOK YyiKe He MOr He NMBITAThCA KaK-TO
MOHATH ¥ OOBICHUTL YBUAEHHYIO TAM BeJIMYECTBEHHYIO
KapTHHY 3arajflOYHOTO CHSHHMS THICAY 3Be3l. A Kakoe
06’bAICHeHHe MOT OH JATh TOTJa 3TOMY XOTH CIIOKOHHO-
MY, HO BMECTE C TeM U TpeBOKallleMy AYyLIy MHUPY 3Bean?
KoHeuHOo, MHUCTHYECKH-(PaHTAaCTHYECKOE, KaKoe JaBalt
OH M BCeli OKpY’Kalolleil ero npupoze.

B TOIKOBaHMM KapTHHEI 3Be3JHOro Heba BCe HAPOALI
npoulau depes sran MudoOTBOpUYECTBa, Korja HauGouee
XapaKTepHBIe, OTYETJNBbie TFPYNIIMPOBKU APKHUX 3BE3N
(co3Be3nus) CBASBIBANKUCE C HMEHAMH JIETeHJaPHBIX re-
poeB uau 6OroB, 0603KeCTBJIEHHEIX JKHUBOTHBIX, C 3MH30-
JaMM MX (aHTacTHUYECKOH »KH3HH. M 5TO COBepIIEHHO
3aKOHOMEPHO, U60 TOJIBKO TaAK — COIIOCTaBJIEHHEM C TeM
KpYroM TOHSATHI, [IpeJMeTOB, KOTOPbIe OKPYIKanu JIo-
aeit B 6BITY MM OBLIM OGBEKTaMM BEPOBaHMM, — MOT-
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JY OHH NpUOJH3UTL K cebe 3Be3IHBIN MUD, CIAejlaTh ero
B KaKOM-TO CMBICJIé AOCTYITHBIM AJISI IOHUMAaHUdA, IIPHU-
MUPHUTE ce6s ¢ HUM, 3arJyIIUTh CcBOil cTpaX. Boaee To-
ro, HMeHHO C AHeBHBIM cBeTuyioM — CoJsrHIleM — [ApeB-
HHYe JIOAW CBA3BIBAJIM CBOM pajgocTH u Oexabl. KoHeduHo
JKe He caydaiiHo, u6o ellle Ha 3ape LUBHUJIH3ALUM Oblja
OTMeuYeHa OIIpefieJIeHHAsl CBA3b BpeMeH roja ¢ IOJIOXe-
Huem CoJIHIIA CpeAM 3Be3J WJHU C OlpeJiesIeHHBIM pacIlio-
JoxkeHUeM co3Be3nuii Ha HebGocBoge.

Hcropusa xoHecsa 4O HAaC MHOTO IaHHBIX O IIpeJCTaB-
JIeHHAX 3Be3J04YeTOB JApPEBHEH, MOXPHCTHUAHCKOH 3IOXH.
ITocsie mpUHATHSA XPHCTHAHCTBA Bce S3bIYECKHE Bepo-
BaHMS M TOJIKOBAHUSA IIOABEpPraiuCh JKEeCTOYaiUIUM Tro-
HEeHUAM O(pUIIMAJIBHON IIePKBH, HO Jayke U OHa A0 KOHIA
He CMOIJIA HCKOPEHUTb UX B HU3YCTHOM (POJIBKJIOPHOM
HapoaHoMm TBopuyectBe. ConHile, JlyHa, niaHeThl, 3Be3-
ILl U CO3Be3MsA B OMOSTH3HPOBAHHBIX 00pa3axX KOUYYIOT
13 ObIJIMHBLI B OBIJIMHY, U3 CKa3KM B CKa3Ky. B aTol Be-
KaMH CcO3ZaBaeMoii COKPOBHILHHIlE — MeuTa JIoAeid o
mapcTBe Ko6pa ¥ KpacoThl, IpeAcTaBieHUusA o6 acreTHde-
CKHX M COLMAJIBHBIX HAealJiaX, O MHPO3JaHHU, 3TO IIOJ-
JYHHBIA KJage3b CJOBOTBOPYECTBA, MYJAPOCTH HapoJja.
Hanpumep, cnaBsHaMm BcejieHHas IpeACTaBJIANACH CO-
CTOALIeN U3 Tpex yacTeil: BepxHero Heba, 3eMJIHU U HUMK-
Hero He6a, T. e. IOA3E€MHO-IOABOAHOTO Mupa. IIpuuem
MOIIaCTh TyZa reposiM ObIBaeT MOLYAC U HE TAK YK CJIOXK-
HO: JOCTATOYHO XOPOIIEHBKO NPUIIINOPUThL KOHSA, 4TO-
6Bl OH TOBBIIIIE B3BUJICS, WM BEIPACTUTH POCTOK U3 «60-
TaTBIPCKOII» TOPOLINHBI, 4 TO U IPOCTO... IPBITHYTh B KO-
nogen. JlHeBHOe M HOUYHOE CBeTUJIa, 3Be3[bl, 3BEPH, TPa-
BRI, JIIOAM — BCe 37ieCh CAMBIM IIPUYYIJUBBIM o6pa3oM
nepenJjeTraercs B eIUHOM CJIOBECHOM y3o0pe.

DoNBKJIOP CcO3JaBaJl U CBOHU XY OXeCTBEHHble CHM-
BOJIbI JJIs1 BHIPpAXKE€HUS KOCMHUYECKHX SBJEHUN U IIpej-
CTaBJICHHMII; BIIOCJIEJICTBUH MHOTHE M3 HHUX OPraHMYHO
BOIILJI¥ B TaKHe IeJeBPhl JIUTEpPaATyphl, KaKk OeccMmepT-
Hoe «CioBo o moaxky HMropese», Kak M3yMUTeJIbHAdA II0
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NOBTUYHOCTH M TOUYHOCTH OTPAYKEHUS HAPOJAHOTO MHUPO-
cosepuauusa ckaska II. II. EpmoBa «KoHek-rop6yHOK»,
B u3BecTHy0 KapruHy B. M. Bacuenosa «Tpu mapcrt-
Ba» — (aHTa3usa XYNOKHMKA cosgaBaja ee 10 GOJIbK-
JIOPHBIM MOTHBAM.

Y Bcex HapoJ0B 0COOBIM BHUMAHHEM II0Jb30BAJIUCH,
€CTeCTBeHHO, T€ CO3Be3JufdA, KOTOphle COCTOAT M3 OTHO-
CHUTeJIbHO APKHX, 110 CPABHEHMIO C APyruMu, 3Be3n. Tak,
cerofHA u3BecTHO Gojiee H0 HasBaHMii, KOTOPHIMHU 000-
3Hayaau Haly Hapoasl Bonburyio Measeguny. na Ilmae-
Al — KOMIIAKTHOI M Xopouo HabiiopaeMoil 3Be3JHOH
IPYIIBI — B PyCCKOM SI3BIKE Ha cerojHs HalgeHo 37 o6o-
sgaveHuii. Eciu Boasmaa MeaBeguiia ciyKuja cBoe-
ofpasHBIM cpefcTBOM HaBeJeHus Ha llonapHylo 3Bes-
Iy, To Ilmeanbl B M3BeCTHOH Mepe BHINIOJIHAJHM POJIb Ya-
COB U KaJleHIaps.

CesepHas, Ilpuxos-zsesga, Kos, HebecHblil KoJIO-
zeu, Cokosl — Tak MMeHoBaJjach IlosispHada 3Be3ga, OHA
e — cIfuas KpacaBHIla, 3aKOJIJOBaHHadA lapeBHa,
HeBoJbHHMIA y Kamess B pycckom ¢oabkaope. Ilosc B
cospesguu Opuona HaswsiBaJca Kopomsicaom, Kopo-
Mblcaunelt, Becamu, Kuuuroii, 'pa6aamu, Kocamu, a Bce
co3Besgre OpHOHA OTOMKIECTBJISIIOCH ¥ APMAH C UX PO-
noHauanbHUKoM laiixom. Kak Bugute, HapoiHoe BOOG-
paXeHue COOTHOCHUJIO CBOY B3€MHBIE IIpeACTaBJIeHUA U
3a60THI ¢ XOJAOM HeOeCHBIX CBETHJI, BBIABJIAJO OIpene-
JeHHble 3aKOHOMEPHOCTH, KOTOpHIe IOMOraJu, B 4acT-
HOCTM, ©OOJiee CTPOro BEIBEPATH KaJieHJaph CeJIbCKO-
Xo3saiicTBeHHBIX pabor.

Ho mMudoTBOpPUYECTBO CONMPOBOMKIAJIO aCTPOHOMUIO HE
TOJIBKO Ha 3ape IuBMJaH3anuu. He B CTONb Yy AaJjeKue
BpeMeHa BO BCEX KpasX CBeTa «y4YeHBIe-aCTPOJIOTH» IIO
PACIIOJIOMKEeHUIO CBETUJI IIpeJipeKasii BIaJblKaM UX JIH4-
Hble CcYABOBI, MCXOJ peHIaloIIUX CpaXKeHuil, nocuen-
CTBMS Ba’KHeMIIHUX coObITUIi. BpoueMm, U cerofHs B Ka-
NUTAJUCTUYECKUX CTpaHaX B XOJY BCEBO3MOJKHBIE TIO-
POCKOTIHI.



IlepBBhie HOAJMHHO HAYUYHBIE DJIEMEHTHI B CUCTEMeE
acTpoHOMHYeCcKNX B3HAHUU HAYAJU BBIKDUCTAJIN30BBI-
BaThCH JIMIIL TOTAA, KOTJAa HA CMEHY IIpocToMy Ji06o-
MILITCTBY ¥ CYeBEPHOMY SI3BIUECKOMY TOJIKOBaHUIO Hebec-
HBIX SBJEHUH MPHUILIO OeccTpalillie MCCJeloBaTeIbCKONK
Mmbicau. Korja pogusack oco3HaHHAA MOTPEOHOCTE Pas3o-
O0paThcA B CYTH BUIMMBIX HeGeCHBIX 00BEKTOB, YACHUTDH
BHYTPEHHHUH MeXaHM3M, 4 He TOJIbKO BHEUIHIOI0 KapTH-
HY B3aMMOCBS3€H 1 OTHOCHUTEJbHBIX NMePEeMeIleHni. ¥ xe
9TU TePBBI€ ILIATHU IIPUHECJ! ITODPa3uTeJIbHBIE pPe3yJib-
TaThl, A OHM B CBOIO OuUepeIb IIOCTABUJIN Maccy HHTepec-
HBIX ¥ CJOXKHBIX BOIIPOCOB.

WszgasHa O6blIO OTMEUEHO, UTO BUAUMBIE HebeCHBIE
CcBeTHUJIA MOJMKHO pas3fieNuTh Ha ABe rpynmnsl. Ilepsas, B
KOTOPYIO BXOIUT IOAABJAIONIEe GOMBIINHCTBO BUIUMBIX
HEBOODPYXEHHBIM I'Ia30M 06"beKTOB, COCTOUT U3 CBETUJI,
He MEHAWIIUX II0JIOMKEHHEe OTHOCHUTEJNIBHO ADPYT IpyTra.
OHu Bce BMecTe ¢ He6ocBOJOM 06pAalllaloTcss BOKPYT 3eM-
nu. Jleso mpoOUCXOIUT TaK, KaK ecau Obl Bech HeOOCBOT
3a 23 yaca 56 MuHYT (3Be3JHBIe CYTKHN) oOpauiajicsl BO-
KPyr 3eMJiM ¢ IPUKPEIJIEHHBIMH K HEMY B CTPOTO OIIpe-
IeJIeHHBIX MecTaxX B3Be3JaMu. BTopasi TpyIna CBeTHJI
BKJIIOYaeT B cebd BCEro HECKOJbKO 00HEeKTOB, KOTODHIE
CJIOBHO «BpogaT» MeX HEeNOABMIKHBIX 3BE3J U CO3BE3-
Iuii, mepeMeliaTca Mo Heby. 9TO YEeTKO BHIPAXKeHO B
neuskenuu Cosinna m JIyHbBI, HO He MeHee OIIpeJeJIeHHO
MpocjeXUBaeTCd BUAUMEIN NyTh U Y TAKOMN SPKOH MJiaHe-
Thl, KAK BeHepa (cj0BO «IJiaHeTa» O3HAyaeT «OJyykza-
ouiee Teso»). Eeau cieiuTs 3a IepeMelleHueM ILJIaHET
cpeau 3Be3J, MOJKHO JIeTKO yOeauThcs, UTO MJIAHETHI Iie-
peMeIllaloTcs He IO MPOCTBIM KPYTOBBIM TPaeKTOPUAM,
KaK DTO KAa3aJoch MepBOHAYAJLHO, 4 MO0 OUYEeHBb CJIOMX-
HBIM — KaKJasd U3 3TUX TPACKTOPUN KaK OBl CKJIALBI-
BaJlach M3 HAJIOMKEHHBIX IPYT HA APYyra HeCKOJBKUX KPY-
roBbIX ABMKeHuil. THiatesbHble HAOIIOLEHUA, COIOCTAB-
JIEHUSA TI03BOJIMJIM YUYEHBIM BBIBECTU CTPOTHE 3aKOHOMED-
HOCTY IIePeMeIlleHUus IIJaHeT, IPeACKa3biBaTh UX II0JIO-
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JKeHHe B TOT HJH MHON MoMeHT BpeMmeHu. Tak c Teue-
HUeM BpeMeHH BO3HHUKJIA IeJIOCTHas cHcTeMa BO33pe-
Huil Ha CTpOeHHe MU3BECTHON TOTAA YacTH BcesleHHONH —
reoiieHTpHYeckada cucreMa IlTosnemes, 1o KOTOPOH B IEHT-
pe ee HaXoJAMJachb Halla 3eMJid, & BOKPYT MepeMelaica
Bech HeGocrox. Ilo HeMy »Ke, B CBOIO ouepeAb, Oiyxna-
IOT TI0 pa3 ¥ HaBcerjga NJaHHBIM opOuTaM IJIaHETHl M B
CTPOr0O OTBEJEHHBIX UM MeCTaM IMOKOATCH 3BE3ABI U HX
rpynnel. B sToM 3akjodYaeTcA YNPOIIEHHOE IIpeacTaB-
neHue o IlToslemeeBoil cucTemMe, KOTOpas AOJIrOe BpeMsA
IOMHHHDPOBaJIa B aCTPOHOMUH.

OnHAKO CHCTEeMa 3Ta OKa3aJach CJIMIIKOM CJIOMKHOM
4 BMeCTe C TeM He JaBaJjia SCHBbIX OTBETOB Ha MHOTrHe
BOIIPOCHI; GOJBIIMHCTBO TOJKOBAHUN HeGeCHBIX ()aKTOB
U ABJEHHI OKa3blBaJHMCh HMCKYCCTBEHHBIMHM HJIM OYeHb
npubIU3UTEeNTHbHBIMU.

III50 Bpema. Hakanaueaauch HOBBle JaHHBIE 00 M3y-
yenuy HebecHBIX 00BerTOB. Ha cmeHy cucrteme IItoJe-
MesA MpUILJIA TrejiMOLeHTpudecKad cucrema Hukxoias
Konepuuka. CoryiacHo ero Teopus, Kotopas O6jecrsaie
MOATBEPIK Aajiach Bceil cymMmoil HabnrogeHUH HaX Hebec-
HBIMH O0BEKTaMM M pacueTaMHd HMX IepeMellleHHH IIo
He6oCBOJY, IIEHTPOM BHAMMOIO, JOCTYIHOT'O HAM MHPO-
3ganua saeasaock CoJiHIlE, a Bce IIJIAHETHI, BKJIOYAA
3emiio, o6palajauch BOKDYT Hero. JTO OBl TIOMCTHHE
PEBOJIIOI[MOHHLIM IIAr B pPa3BUTHM ACTPOHOMHMYECKHX
npejcTaBJIeHNil, KOTOPHIH NMPUBEJ K MOHUMAaHUIO HCTHH-
HOM KapTUHBI OTHOCHUTEJIbHBIX ABUKEHHH IIJIAHET ¥ Ha-
1I1ero JHEBHOI'O CBETHJIA.

Crenyilouieli Kpyuseiinieii Bexoif B CTAHOBJICHHUH Ha-
meil HayKu crayo usobperenue B 1609 r. l'anumeo Ta-
JuseeM TeJecKola JJsA HabaomeHuil 3a HeOeCHBIMH
o6bexTaMu. TesleCKOII HEBHMJAHHO pacHIMPUJI BO3MOMK-
HOCTH McCcJlefoBaHusA BceJleHHO# M ¢ TeX IIOpP HA MPOTH-
JKEeHUHM BeKOB SBJISJICA BaXHEHIIUM HHCTPYMEHTOM
mosHanusA. OH mpuBesn lanujied K BhIZaOLIeMycs OT-
KpBITHIO — TIIO3BOJIMJ yBUAeTh cmyTHuku IOmnurepa,
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NPEAIMOJICHKUTh, YTO CIYTHHKHM MOTYT CYILIECTBOBATH H
y ApPYTHX IJIJaHET. JTO €ro npeABHJeHHE OUEHb CKOPO
IMMOJIHOCTBIO TOATBEPAUJIOCE.

Tak, miar 3a IIaroM IIJO 4YeJIOBE4eCTBO KO Bce 0o-
Jee r1y60KOMY IOHMMAHHUIO CTpoeHUA BcesleHHOH, CIIOXK-
Helieli MeXaHHMKHU B3auMoJelcTBUA ee OOHEKTOB, ee
DBOJIIOLMM B NIPOCTPAHCTBE M BpeMeHH. B o6mux uep-
Tax BaM, KOHEYHO, BCe 3TO HM3BECTHO IO LIKOJBHOI IIpO-
rpamme. 1 moda 3ajaya, Kak d ee IIOHHMAalo, 3aKJIO4a-
eTcd B TOM, YTOOBI PACUIMPUTL Ballu IIO3HAHHA, JaTh
6oJiee IIOJIHOE IIpeAcTaBJIEHHWE O COBPEMEHHBIX B3IJIA-
JaxX Ha CTpPOeHHMe M 3BOJOIMIO BcesneHHOi, pacckasaThb
0 BKJIaJle OTe4YeCTBEHHBIX YUYEeHBIX B pa3BUTHE AacTpo-
HOMMHU.

«A3MeHUYnBO# NPHPOIBI JTHK»

Hamie ceropHsAllIHee 3HaHMe 0 BcesleHHO# CBOJLUTCH
TpeXK /e BCero K NpeACcTaBJIeHUIO O Heil KAK O MHOTOCJIOXK-
HOII cucTeMe. YKe COBpeMeHHUKHU aysmies 3HaJIH O TOM,
YTO IepBOEe 3BEHO €e — 9DTO IIJIaHeTAa CO CBOMMM CIIYyT-
HUKQMU ¥ 4TO CAMM IIJIAHETHI M UX CIIYTHHUKHU BPalllalOT-
ca BoKkpyr Coanuna. icHo um 6bIJIO M TO, YTO 3a IIpefe-
aamu CoJHeYHOH CHCTeMBI, Ha TPOMajAHBIX OT Hee pac-
CTOAHUSAX, HAXOAATCH MHUpHaAbl 3BE3J, IIPHUpPOJa KOTO-
PHIX Kazasach GECKOHEYHO 3araJOYHOMN.

HeyKJOHHO MHOMKHJIOCH YMCJIO YCTa@HOBJIEHHBIX Ha-
O6oieHUAME (PAKTOB ¥ SIBJIeHUH, OCMBICTIEHHE KOTOPBIX
npusesio K BeIBOAY: CoJiHIle siBJsieTCS OJAHON M3 3Be3[
U BXOJUT B TUTAHTCKYIO CUCTEMY, KOTOpPad MMOJy4yusa Ha-
3ganue lajsaxTuku. Ha HouHOM HeOOCBOJE OTYETJIMBO
BHJHa paccekarouias Bce He6o cBersiad nojoca — Miey-
Helii IIyTh; ee co3maeT cCAUSIHUE CBETA MUJIJIMAPAOB CJa-
6BIX 3Be3J, KaxXJas U3 HUX, B3ATAA OTHEJbLHO, He ObIIa
Obl BUJHA HEBOOPYYKEHHBIM IJIa30M.

Ho paibiile BHIACHUJIOCH, YTO U caMa I'ajJlaKTHKa fB-
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JsieTcsa JUIIL OLHMM M3 MHOXKECTBa CTDYKTYDPHBIX 3Jie-
MeHTOB BceJsienHoii. 'ajaKkTHKH, B CBOIO odepejib, BXO-
OAT B CKOIJIEHHSA TajJIaKTHK, KOTODBIE, OJHAKO, MOTYT
06beIMHATLCA B ellle 6oJiee ruraHTckue o6pa3oBaHuA —
cBepXCKoIJeHHA. A ecTs Ju Bo BcesenHoil eme Gonee
BBICOKHE CTPYKTypHble eguHuub? Hiau cBepXcKoIle-
HUS TaZaKTHK SBIAAIOTCA CAaMBIMM KDYNHHIMM o6pa-
zopaHUAMU BceseHHO#? BronHe BeposTHO, €CTh, HO Ha
CceroJHa 3TO TOT MOPOT, A0 KOTOPOTO MOKA AOIJIM HAIIH
npejicraBiieHuA. YBepeH, 4TO OH OyJeT IIpeoJoJieH B He
CTOJIb OTHAaJIeHHOM OyAylleM: MBICJHb 4YeJoBeUueCKas B
Hall¥M AHU BCe cMeJiee M pelluTeJibHee IIPOHUKaeT B ca-
MEIe COKPOBEHHBLIE TAWHBI MUPO3JaHUS M HMCTOPHIO €ro
SBOJIIOIIHH.

KonxeuHo, Bce 3T0 KpaiiHe cjokHble mpobiemsl. Kak
MOJKHO OIIpEeJeJINTh, CKa’XeM, COCTaB MJIM BO3PACT 3Be3J
HJIM raJlakTUK, OTCTOAIIIMX OT HAC HAa MHUJIJIMOHBI CBETO-
BbIX Jsiet? Wnau ¢ MaTeMaTHUYECKOHl TOUHOCTBIO OIIMCATH
npoucxojamnue tam npouecchl? Kak moHATH, 3Be3Abl
JIM TIPOM3OIIJIM M3 TYMaHHOCTeH MJM TYMaHHOCTH —
u3 3se3n? A MoiKeT OBITh, UM IIPEAIIECTBOBAJIO HEKOE
Ipyroe IpapofuTeabcKoe BellecTBo nubo Teso? Ecre-
CTBEHHO, YTO B NMONBITKaX pelleHus MOJOOGHBIX MpoGiem
BO3HMKAeT HeMaJo, I0J4YacC B3aMMOMCKJIOYAIOUIMX, TO-
YeK 3peHUs, TEOPEeTHYECKUX HaIpaBJIeHHMH, HAYYHBIX
mkos. IlpaBga, xXoresoch OBl OTOBOPHTBHCA: «IIKOJA»
npeAnojiaraeT HeKHe YCTOWYMBBIE B3IJIAABI, OIMpalo-
myeca Ha OIPeAeJIeHHYI0 COBOKYIIHOCTH YCTaHOBJIEH-
HBIX (PAaKTOB, HA TeOopeTHYECKHe IIOJIOKEHMS H IIpen-
CTaBJIEHH#A, KOTOPble NMPUHIMIHNAJIBHO He HM3MEHSIOTCH,
HO YIiy6adIoTCs, pacIIMpPAIOTCs, YTOYHAIOTCA. A BOT
NPYMEHHUTEJbHO K HBIHEIIHEMY COCTOSAHMIO Hallel Hay-
KU TAaKOe€ TOJIKOBAHHME <«IIKOJBI» He OUYEeHb IIOAXOIHT:
CTOJIb CTPEMHTEJIBHO HET IIPOLeCC HAKOIIJIEHHA U OCMBIC-
JleHUs HOBBIX 3HAHUU, uAeil, HanpaBJleHUil, 4TO O Ka-
KOM-TO HeloKoaeOuMoii efUHOIM HAIIpaBJIEHHOCTH HCCJIe-
JOBAHUM JaiXe oONpelesIeHHOH TIPYNIbl Y4YeHBIX TOBO-
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puTh BeCcbMa TPYZHO.

Houxen 0cob60 OCTaHOBUTHCA Ha BKJaJie B aCTPOHO-
MHIO Hallell OTeUYeCTBEeHHO! HAayKH, OCOOEHHO 3a IOocCjesk-
Hue 100—150 ner, Korga oHa NpPaKTHUYECKH CKJaIbl-
BaJiach B COBPeMeHHYI0 aucununiauay. Kax Bam usBecr-
HO, ACTPOHOMHUS MOAPA3LeJIAeTCs Ha JBa OCHOBHBIX Ha-
TpaBJICHUS: aCTPOMETPUIO ¥ acTPoDU3UKY, a ellle BKIIO-
yaeT B cebs HeGeCHYI0O MeXaHMKY M AMHAMUKY 3Be3[-
HBIX cucTeMm. IIpuuem Temephb Bejyliiee MeCTO, B CMBIC-
Jie TeMIIOB Pa3BUTUA, 32 acTPOGUIUKOM.

Ho 310 — Temneps, a B Kouue XVIII B. u Becy XIX B,
o CYTH, ['IAaBEHCTBOBAJIa aCTPOMETPUA — ee IEeHTPaMu
CJHYKUIYU HU3BECTHBIe 00CEPBATOPHH, I'ie U3YyYaJUCh IIO-
JIOKeHUsA HeOeCHBIX TeJl, HU3MEHEHHUs J9THUX IOJIOXKEHU,
cO34aBaJiMCh TOUYHEHIIIHEe KaTaJIoTH KOODAMHAT 3Be3J
Ha HeOe. VI onHOil M3 3aKOHOJATEJIbHHUIL], IIPU3HAHHOM
IIKOJIOI ACTPOMETPHM M Jake «aCTPOHOMHYECKOH CTo-
Juueili Mupa» B cepeiMHe M B KOHIle NPOIIJOro BeKa
apiaanack IlynikoBckasa o6cepBaTopus. B cTOJIL BRICOKOM
ee MPHU3HAHHUM BeAyllas POJIb 110 NpPaBy NPUHAAJIEKHT

OCHOBaTeJII0 06cepBaTOpUMM — KpYIHellIieMy Yy4eHOMY

Bacunuio fIxoBnesuuy Crpyse. IMeHHO OH BbIGpaa u
0603HaYMJI HAIpaBJIeHHE MHCCIeJOBATEJBCKOTO IIOMCKa
YYeHBIX, IPHUJIOMKUJ MHOTO CHJI ¥ HACTOMYHUBOCTH AJIA
OCHAIIleHUsI 06cepBaTOPUK ITIEPBOKJIACCHBIM HWHCTPYMEH-
TapueM u 000pyAOBaHUEM.

TlogTenenHo HaGupaJsia cuay ¥ acTpopU3NKa — JHC-
LMILIMHA, TOCBALIEHHAA U3yYeHUIO GU3UYECKOTO COCTO-
HHMS 3Be3J, MPOMCXOAAIINX B UX aTMocdepax U Heapax
IUHAMHYECKUX IpolleccOB ¥ ABJeHuW#. M 3mech onsdaTh
sKe BeAYIIYI0 pOJIb CHITpaJli OTe4YeCTBEHHBIE Y4YeHbIe,
u npexje Bcero Pemop AnexkcaHzposuu Bpeauxus,
poaruaBaaBmuii mocae O. B. Crpyse (ceina B. S. Crpy-
Be) IlynxoBckyio oGecepBaTopuio. Ha 5To Bpemsa mpUXo-
AATCA ero OCHOBOIIoJiarapolnue pabGoTel 1O HU3YYEHHUIO
KOMET M METEODHBIX IIOTOKOB. A TIPHUIJAlIeHHBIA UM B
KadecTBe HAYYHOTO COTPYAHMKa ApHcTapxXx ATMOJIJOHO-
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CeMHHAp 1O KBAHTOBOM
MeXaHHKe B XapbKOBe,
1930 r.

Cpefu yYacCTHUKOB
ceMyuHapa:

H. . VIBareHKO,

H. B. O6peumos,

B. A. Dok,

acTUPaHT

B. A. AmbGapuymaH,

II. Uoppan,
JI. 1. Jlanpay,
I'. TamoB —
BIIOCJIELCTBUI
KPYHHEWIIUMHN yUYeHBIMHU.

cTaBIlNe

BuY BesiomoabcKuil, BIOCIEACTBUN TaKKe CTaBIIMKA aKa-
LEMUKOM, #BHUJICA pPOJOHAYAJbHUKOM COBPEMEHHOM
4CTPOCIIEKTPOCKOTIMKY (B OCHOBY H3YyYeHUHA dusuru
3Be3J OBINTU TIOJIOJKEHBI IIpeX{Je BCero MeTOJBl CIIeKT-
pajbHOTO aHanusa ux uanydexuit). Hewmcrossiit Apu-
CTapX — TaK MPO3BAJIK er0 KOJLJIETH 32 CTPACTHbBIN Hay4-
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HBIH TeMIlepaMeHT, 3a 0e3rpaHUYHYIO IIPELaHHOCTH H3-
Opaumsomy pmesy. OH BIIMCAJI HOBBLIE CJaBHBIE CTPAHUIILI
B JeTonuck obcepsaropumn. B 1917—1919 rr. ox Obl ee
IUPEKTOPOM, 3aTeM OTKA34Jicd OT HTOr0 MOCTa, YUTOOLI
LIEJIUKOM I[IOCBATUTL cebA HecaemoBaTeIbcKo pabo-
Te. O cTemeHW ero ABTOPUTETA KDACHOPEUUBO T'OBODUT
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cnexyromuit ¢daxkr. B cBoeii kuure «Poccus BO Mrie»
auTauiickuil nucatesab-paHTact I'epbepr Yoaaac ¢ He-
CKDBIBAEMBIM M3yMJEHHeM U TMOYTHTEJbHOCTHIO ITHIIET
0 opasuBileil ero BCTpeye ¢ MBBECTHBIMH POCCUHCKUMU
yYeHBIMH. «fl BCTPeTHJI TaAM BOCTOKOBeJa Onbpenbypra,
reosiora Kapmuuckoro, naypeata HoGeneBckoit nmpemMun
ITaBnoBa, Pagnosa, BenononabCcKoro 1 APYrux BCEeMHP-
HO M3BeCTHBIX yueHbIX. OHU 3ajaBajii MHE BeJINKOe MHO-
JKeCTBO BOIIPOCOB O MOCJEJHUX AOCTUKEHHUSAX HAYKH 34
npenenamu Poccuu, 1 MHe CTaJIO CTBIAHO 3a CBOe yiKa-
calollee HEBEXKECTBO B 3THX Jesaax.. Hama 6ioxapa
oTpesajla PYCCKMX YUeHBIX OT HHOCTDPAHHON Hay4YHOH
JuTepaTypel. ¥ HHUX HET HOBOH ammapaTypel, He XBaTa-
eT nucueil Oymaru, jaGopaToOpMu He OTAINJIHBAIOTCH...
M Bce Xe OHM ycIemHo paGoraror». OTHIOAbL He CIy-
yaiino BesonoJbCKUM HA3BaH B YHuCJie BCEMUPHO M3BeCT-
HBIX YYeHBIX: K TOMY MOMEHTY OH HMMeJ TpHU IOYeT-
HBIX HHOCTPaHHBIX 3BaHUHA, GbIJI HAarpax/JeH 3apy6ex Hbl-
MK MeAaJIAMM, CAaM HEOJLHOKPATHO BHIE3XKaJ C JOKJIaja-
MH Ha IpeACTaBHUTEJIbHble MeyKAyHapOoAHble KOHI'DECCHI.

fl paz, 4TO MHe MOCYACTIMBUJIOCH OBITH CpefM yue-
HUKOB Apucrapxa ANoJIOHOBHYA, & MOTOMY IO Mepe
CHJI CTapaioch Pa3BUTh U MPOJOJKUTE ero JeJso. ITO OBLI
HeHCTBHTENBHO BHIJAIONUIUiiCA UYeJIOBEK M HWCTUHHBIA
TMOABHIXHUK Hayku. CBoeo6pa3HO CTPOUJ OH U CBOM B3a-
MMOOTHOIIIEHHUS ¢ YUYeHHKaMU, MHOTHE U3 KOTOPBIX BHEC-
M BKJaji B DPasBUTHe acTpoHoMHM. HaTypa B BhicuieR
Mepe ojapeHHas Hu O6yaropojsHas, OH yMeJ codYeTaThb
cepAe4HyI0 J06pOTY U OT3BIBYMBOCTE C AHUCLUIIMHON
u cyposoii Tpe6oBaTenbHOCTHIO. IIpeskae Bcero K camo-
My cefe, a 3aTeM U KO BceM coTpyanukaMm. OH HHKOTrJa
He MPenoAHOCHJ CBOMM ACIHMPAHTAM FOTOBBIE (PAaKTHl U
BBIBOABI — CBOIO 3a/a4y BUJAEJ OH B TOM, YTOObI 106y-
IUTh HAaC K TBOPYECKOMY IOMCKY, IEHHJI B HAC CKJIOH-
HOCTBb K CAaMOCTOATEJbHOMY MBIIIJIEHNIO, YMEHHEe UCKATh
HeCcTaHAApTHLIE pellleHus, Kas3ajioch Obl, B CTaHAapT-
HBIX cuTyanuax. CUuTajl NPaBUJILHBIM, €CJH MBI ca-
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MU BBIGUpaJM TeMy HJH OOGBEKT HccaeJoBaHUA. Buin
HCKDeHHe pajZi, KorjJa 3aMeudaJl y yYeHWKa CMeJIOCTh U
IIMPOTY B3IJISAa, HEOPAUHAPHOCTh B NMOAXOAe M IIOCTA-
HOBKe HabumiogeHuii. Ha ero npumepe mbl y6exxkzasuch,
KaKMM HMEHHO JOJI)KeH OBITh COBDEMEHHBIN Y4YeHBIH
BooOIlle, a acTPOHOM B OCOOEHHOCTH, U 6JIArOJapHOCTH
K HEMy COXPaHHJIM Ha BCIO JKHU3Hb.

Kax cam s mpumnien K Jejy, KOTOPOMY MOCBSATHJI
MPAKTHYECKHU BCIO CBOIO KU3Hb? Bugumo, oTHIOAB He CIIy-
4aifHO, XOTHA MOHMM IEPBBIM CHUJBHBIM JETCKUM H IOHO-
IIeCKUM NIpHucrpactueMm 6blyta maTemaTuxa. Ho, moMHUT-
csl, KOTAa MHe HCIOJIHMUJOCh 12 JjeT, momajack B PYKH
KHHra noJ Ha3BaHueM «HeGecHble cBeTHJIa» — aBTOD €€
NMONYJAPHO U YBJIeKATEJbHO paccKasbiBasl 06 ycTpoii-
ctBe BcesleHHOM, 3BHAKOMMJI ¢ HOBEHIIMMH O He# Ipej-
craBieHuaMu. Ilo cyTtu, oHa U IpepoIpeesusia MOH
BBIOOD, XOTSA M He pa3Jpy’KHUja MeHS C MaTeMaTHUKOIA.
Yuyace Ha QUBHKO-MaTeMaTHYeCKOM dakyabTere JIeHUH-
rpajCKoro yHUBEpPCHTeTAa, s pa3 U HaBcerjga BbIOpaJ ce-
6e Ty cdhepy acTpoHOMUM — acTpPoPHU3UKY, Ile TOormga
emle ObIJIO OYeHb MHOTO «0eJIbIX MATEH», PACKDBITH KO-
TOpble 0e3 3HAHUA MaTeMAaTHKU U (DU3HKU He MpeJCcTAaB-
NAJIOCh HUKAKOH BO3MOXKHOCTH. Tak B Moeil mOBcegHEB-
HOHM IIpaKTHMKe MHPHO YJXHBajlucCh 00a MOUX IIPUCTpa-
cTus — J1000Bb K MaTeMaTHKe M CTpeMJIeHHe C ee I0-
MOILIBIO MO3HATh M OOBACHUTH TI'PAHAUOBHBIE H CJIOK-
Helimine ¢usuyecKkue Ipouecchl, MPOUCXOLAIINE B OTAA-
JIeHHBIX OT HAC HAa TUTaHTCKHE DACCTOAHHUA MPOCTpPaH-
ctBax Bceneunoit. U1 a cuactaus, 4To B BhiGOpe CBOEM
e omubess. C Moedt npodeccueit Tak MM MHAYe CBA3A-
HBl caMble CHJIbHBIE U APKHE BIeYaTJIEeHUS Bceil Moei

" JKU3HH.

ITynkoBckasi oGcepBaTopusa, JleHMHrpaAcKuii yHU-
BepcuTeT, rae B 1934 r. 6ply1a cosgana mepBasd B Hallei

‘cTpaHe Kadenpa acTpodHU3UKH, KOTOPYIO MHE INOpPYYH-

JIX BO3IJIaBHUTb, aCTPOHOMHYECKasd 06cepBaTopm{ Jle-
HUHIPaACKOIO YHUBEPCHTETa — BeXH Moeil npeaBO€eH-
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Ho# Ouorpaduu. C HUMU CBA3AHBI HEKOTODhIE BTAIIHBIE
OIS MeHs TeoperTHuecKre pas3pabOoTKH B acTpoduBUKe.
CofOcTBeHHO, KAaK COBpeMeHHas HayuyHad [UCLUUILJIKHA
OHZ TOTJA TOJBLKO-TOJBLKC BCTABAJIA HA HOI'U, HYXKHO OBI-
JIO TOTOBHUTE IJf Hee Kaapbl, yueOHBIe mmocobusa. BmecTe
CO CBOMMU KOJIJIeTaMU MHE J0BeJIOCh CO3aBaTbk COBET-
CKHe Yy4YeOHUWKHU IO acTpO(u3WKe U TePBBIN YyUeOHHUK
0 TEOPEeTUUYECKOH acTpoduauKe.

B te ke roxmbl chopMupoBaSUCh, OIPEAETHINCH OC-
HOBHEIE, BEAYIIMEe HANpaBJEeHUA MOeH ICCJeIoBaTeb-
CKO¥ paboThl, CJIOMKMUJIKNCE IJIABHEIE METOJO0JOTHUECKUE
NPUHIUNOBL TOAX0Ha K Ji000i rpobieme.

Ilensrit KOMIJIEKC TPOGJIEM B ACTPOHOMMUM 110 ceil [eHb
CBA3aH C IIpolleccaMy MepeHoca BO BceesieHHOH pasyiny-
HBIX BHJIOB SHEPTHUH, B TOM YMCJE JIyYUCTOHN, CBETOBOM.
Co6CcTBEHHO, BEIECTBO W SHEPrus — BTO ABEe (PyHIA-
MeHTaJIbHBIe COCTABJAIOINNE, (QPYHIaMEeHTAJbHBIE KOM-
TIOHEHTHI BCEro MUPO3AaHUA. UYTOOHEI JaTh HEKOTOPOe
mpejcTaBJieHre 00 OTPOMHOCTH BTUX CJATA€MBbIX, CKaXKy,
4TO MOIHOCTL usiayuenita CoJHlla, HAanmpuMep, paBHA
[IOUCTHHE ACTPOHOMMYECKoi BeauunHe: 3,86 - 10%° xBr.
Ee mocrarouno, uroObl BCIO Boay Muposoro oxeaHa Ha
3emie MOKHO 06110 Obl BCKUNATUTL OYVKBAJLHO 32 OLHY
cekyHny. IIpuyeM MHTEHCHBHOCTBL BTOrO IIOTOKA CYIIe-
CTBEHHO He M3MEHUJIach, 10 HAYYHBIM pacdyeTam, 3a IIO-
cleqHUe II0JITOPpA MHUJIJIMADAA JIeT U COXPAHUTCSA HA TOM
JKe YPOBHE ellle Psij MUJIAKAPIOB JeT. IIoTok sToT Gosee
yeM B 2 MJIPJ. Pa3 IIPEBBIIIAET TO KOJIMUECTBO DHEPTHUH,
KOTOpOe npuxoxutr Kk 3emJye oT Cosuia. Bes ocrasbHas
ero 4acTh pacceuBaercs B mpocTpaHcTBe. Tak CKOJBKO
JK€ BHEePIUMM HM3Jy4YaloT TaM OecuyrcleHHBIe MUJIINAADIEI
3Be3n?

B cuny 3akoHa coXpaHeHHs SHEPrUU 3Be3Ia, AJS TO-
ro YTOOBI UBJAYUYATDH B TEUEHNE MUJIJINAPIOB JIeT ITOCTOSH-
HBIA 10 BeNIWYNHE (MM MEHAIOIHMiIiCA) HOTOK 3HEPIHUH,
IOJI’KHA OTKYJA-TO 3TY 3HEPTUI0 3aMMCTROBaThH. Bcerja
IPeJIoJarajyioch, YTO 3TH UCTOUYHUKU HAXOOATCHA B LIEHT-
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acTpoduzuyecKkan
o6cepBaTOPUSA.

Bamuasa 40 cm
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panbHBIX o6nacTax 3Beaxnl. Ho HeHM3BeCTHO, KaK dTa

PHEepTUA IIePEeHOCHUTCS M3 IEeHTPaabHBIX obJsacreit BO
BHELIHHE CJIOH.

OTHM BOIIPOCOM dA 3aMHTepecoBaJicHd, OyAydH acmu-
pantom IlynkoBckoit oGcepsaTopumu. Torma c¢ Gaaro-
caoBenus A. A. Benonoasckoro smecre ¢ H. A. Koasi-
PeBHIM (TAJIAHTJMBBIM HCCJIEROBATENIEM) MBI 3aHAJUCH

aHaJMU30M JYYHCTOI'O IIEpEHOCa O3SHEepPpIrHHu B aTmocd)e-,

pax 3Be3g ¥ niaaxeT. 1 nmycTh He cpasy, HO NMPHUILIHN K

MHEHHIO: CTaphié MEeTOJBl CJIMIIKOM IDOMO3JAKH. ¥ Me-
HA OBLJIO OINYIIeHHe, UTO pelleHHe 3Aech BO3MOXKHO
JIMIIb TIPH M3BICKAHMM HOBBIX IiyTeil. IIpaBpma, yxe me-

pex camoil BOHHOM INpPH pPACCMOTPEHHMH OJHOM dYacT-

Hoif npo6JjieMbl s, MOJKHO CKa3aTh, HAIlyNaJl KpaelleK

BO3MOJYKHOI0 oTBeTa. MHe ynaJioch TOrjga OTKa3aTbhbCH
OT pelleHHA TPaguLHOHHBIX, Kpaifme CJIOXHBIX H TI'PO-
MO3AKHX HMHTErpaJibHbIX ypaBHeHKﬁ H B OJHOM 4YacT-

HOM CJjyyae IDHMMEHUTER Gojiee mpocTele — (YHKIHO-
HaJIbHBIe. DTO OBIJ JMIIL NpoGiieck OTBeTa, KOTOPBIM

yaanocsk cGOpMYJIHPOBATH HECKOJIBKO JIeT CIycTd, B
1941—1942 rr.

Torga A PYKOBOAMJI HAYYHEIM ouauanom JleHuH-:
rpajiCKoro yHMBEpPCHTETa, KOTOPBI#i ObIJI 3BAKyMPOBaH '
B r. Ena6yry (Tarapckaa ACCP), ¥ ¢ rpynmoi coTpyx-
HHUKOB TMPUCTYIHJ K HM3YYeHHIO IIPOLECCOB DacCCedHHUs

(1 moryoieHus) cBeTa aTmochepamu mniaHer. KoHeu-
HO, IUIAHETHYIO aTmocdepy, ee CTPYKTYpPY, IpOIecCHl

IIPOXOXAEHHA Yepe3 Hee CBeTa MBI MOJEJMPOBaJIM Ma-

TeMaTUYeCKUMH MeTroZaMH. IloJjip30Bajiuck HHTErpaib-
HBIMM ypaBHEHHUAMH, PellleHUusA KOTOPBhIX HE TOJIBKO I'po-

MO3AKH, HO 324aCTYyIO ellle ¥ MPHOAUIKEeHHbI. MBI JOJIXK-
HBI OBIJIM M3yUYaTh MOJIOXKEHHE JAeJ B KaXJOM H3 CJIO-

eB aTMocgepsl, YYMTHIBAA €ro B3auMojelicTBue cCO Bce-
MM IPYrMMH cjoaMHu. PeuiaTh HYMKHO 6bly0 nmpobiemy

MHOI'OKPaTHOI'O pacCessHUsl, aHAJIHU3HUPYHA COBMECTHO IIO’?

JIoXKeHHe AeJ1 Ha Bcex raybunHax. Y BoT Torma y MeHsa

NOABUJIACH HAEA: a HeNb3A U oboiiTuck 6Ge3 TOro, YTOGH |
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NpOoHMKaTh BHYTpb cpefni? IlpeacraBbre cebe, UTO OT
OrPOMHO#i TOJIOBKHM ChIpa BHl OTpe3aeTe MJM K06aBJIsA-
eTe K Hell ype3BHUaiiHO TOHKHI cnoii? CkraKeTca JIM 9TO
3aMeTHHIM o6GpasoM Ha CBOMCTBAX ¥ KadyecTBax Bcei
rosoBku? Beap TOHKHIl C€JIOH IO BCceM XapaKTePHCTH-
KaM COBIajiaeT CO CTPYKTYpPOH M KauyecTBOM Bceil mac-
chl ChIpa, B TOM YHCJIe M C TAYyOMHHBIMU €ro CJIOSIMH.
U 3mauut, «mpopaboTaB» BepXHHH, TOHKUI, I'MIIOTETH-
YyecKH cJoif, MBI CMOJEeJUPYyEeM U TOYHYIO KAPTUHY IIPO-
IleCCOB, KOTOpble OYAYT NPH IIPOYUX PABHBIX YCJIOBHAX
SKCIepMMEeHTa COBEpUIATHRCA M «BHYTPH» cpeibl. Bor
3TO YCJIOBHE, 9TO AOIYyIlleHHe IIPMHECIO HAM Ha DeJ-
KOCTh KpacHBHIe, fi Obl Ja’ke CKa3all, METOJOJIOTHYECKH
M MaTeMaTMUyeCKH M3AIIHble, pe3yabTaThl. KoHeuHo,
S OYeHb YIIPOIIEHHO M3JIOMKUJ 3HeCh METOJ, KOTODBIH
CerofHsi IIMPOKO IPHMEHSAETCA He TOJBKO aCTPOHO-
MaMH, HO ¥ (U3MKAMH, MaTeMaTHKaMH, XMMHKaMH U
KOTOPBI# TOJIyUMJ Ha3BaHHUEe <«IPHHIMUI MHBADHAHT-
HOCTH».

He nosTopATh cTapoe NIPUMEHHTENbHO K KaueCTBEH-
HO HOBHIM IpofiieMaM, & HCKATh K HHM HeIPeMeHHO
HOBHIe IIYTH M CPEACTBA — BOT ONpeAeNAIOMUIl TMPUH-
LU, KOTOPHIH $ CTPEeMUJICA BOILJIOTUTH B JEATEIbHOCTHU
opranmsoBaHHoii B 1946 r. BiopakaHckoit o6cepsa-
TOPHH.

Aparang — okHO BO Bceaennyro

Paz y»x MBI 3arosBopuiu o BiopakaHCKoil oGcepsa-
TOpuH, MHe 6Bl 06f3aTEJILHO XOTeJIOCh OOGpaTUThL Balle
BHHMaHMe Ha Takoi ¢akrt. Ha 3aHATUAX B 1IKOJIe, Ha
NHOHepcKUX c6opax, HA KOMCOMOJIBCKHX cOOpaHHAX
BBl UAaCTO BefieTe peyb O NMATPUOTH3ME U MHTEePHAIHO-
HAJIM3Me COBETCKHUX JIOAeH, 0 BeJIMKOU apyxbe HapoJoB
Halleii MHOTOHAIMOHAJLHON Aep:xaBbl. Y1 o TO#l poawu,
KOTQPYIO MTpaJj ¥ HUrpaeT PYCCKUiHl HapoJ, PYCCKHH pa-
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Gounii KJacC B Pa3BUTHU YKOHOMUKY, HAYKU, KYJIbTY DBI
OpaTCKHUX pecnyOJuK Halleid cTpaHbl. MOXXHO IIPUBECTH
MHOJKECTBO IIPUMEPOB WCKJIIOUMTENBHON IIJI0JOTBOP-
HOocTH HalmoHanbHOM mosuTuku KIICC, koTopasa TBep-
IO U TIOCJIEIOBATEJILHO OOopeTcA 3a NMPEeTBOPEHUE B JKU3HB
uneit Bemuxoro OxTabGps, OecCMepTHBIX JIEHMHCKHUX 3a-
BeTOB. OZHHUM W3 HHUX MOJKET CJIYMKUTH PACIBET KYJIb-
TYpPHl apMAHCKOTO Hapoza 3a roxsl CoBEeTCKON BJIACTH.
¥YBepeH, U CIyCTA BeKa HCTOPHUKY He IIePeCTaHyT HU3yM-
JSATHCS HCIOJMHCKON CHJle TOoCyJapCTBa, MYMKeCTBEH-
HOMY ONTHMUK3MY HAPOAA, MYAPOCTH ero PYKOBOJUTE-
Jel, KOTOpble B TdAMKeJelmeidl 06CTaHOBKe HeECJIBIXaH-
HO ’KEeCTOKO¥ BTOPOW MHPOBO! BOWHEI IPUHSAJHU Dellle-
HUE OCHOBATH B HEKOTOPHIX DeCcIyGiIuKaxX HaIUOHAJb-
Hble akagemuu Hayk! C Tex mop mosciofy dopmupo-
BaJINCh CBOM HayY4YHBI€ KaJphbl, YTO IIO3BOJIKXJIO PELIIUTH
BOIIPpOC 06 OpraHuMs3amuu CaMOCTOSATENBHBIX HAYUYHBIX
LEHTPOB — pecHyO/JIMKaHCKUX aKaJeMuii HayK.

Bce 3T0 MMeJsio mpAMOe OTHOIIEHHE K CyZble Haieit
ob6cepsatopun. Eile 10 BOMHBI B apMAHCKOM (QUIHAJE
Axagemuu Hayk CCCP peificrBoBasia HebGosbinas Epe-
BaHCKas acTpoHoMuYeckas obcepBaropusa. Ho pasButue
acTpodU3UKK HACTOATEJHHO TpeboBaJO CO3JaHUS ca-
MOCTOATEJIbHOMN 6as3bl, ¥ BIIOJHE €CTECTBEHHO BCTAJ BOII-
poc o crenuaJbHO 06cepBaATOPUU.

Bropakan — »To Ha3BaHUeE CeJjia ¥ MECTHOCTU Ha O]-
HOM M3 KPYThIX CKJIOHOB UETHIPEXTJIaBO¥ TOopBI Aparai;
B OYKBaJBLHOM IIeDeBOJie CJIOBO O3HAUAET «ThicsAua (MU
MHOJKECTBO) DOJAHUKOB». IlouemMy BBIGOD Il MMEHHO
Ha BTOT YYacTOK TOpHOTo ckJoHa? B cumay caMbIX pas-
HBIX IIDUYUH: BBIOOD MecTa IJisA 06cepBaTOPUY — 3ajadva
He U3 JIETKUX, TeM (oJiee ecysid peub ujeT 06 M3ydyeHUU
dbusuku 3Be3n.

OpHO U3 mepBBIX YCJAOBUM — B MeCTe pacloJIosKe-
HuA o6cepBATOPUM [HOJIMKHO OBITH KaK MOYKHO OoJIbIe
SICHBEIX HOueil. Bropoe — BO3AyX HOJKEH OBITH MaKCH-
MaJIbHO CBOOOJEH OT MBIJIM, HAJIMUYWe KOTOPOH CKa3bI-
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H. Y. Mycxenuumsuiim,
M. B. Keagpimr,
B. A. A6mapuymsiH.

BaeTCs HA KadyecTBe MB00pAaKeHUsS 3Be3k B TeJIECKOIIE,
UCKAKAIONIETOCA M3-32 HECIIOKONCTBUSA U PAa3IHUYHBIX
BOBMYIIeHUIH aTmocdepsl. Y1 BOT OKasajaoch, UYTO yua-
CTOK Ha CKJIOHe Aparama, KOTOPBLIHi MBI TIATEIBHO 00-

CJIeIOBAJIM, HENJIOXO YIOBJETBODAET 3STUM TpeboBa-
HUAM. [InurenbHas NPaKTUKA TMOATBEPIUJIa IIPABUJIb-
HOCTh Halllero BhIOOpA: Ka4yeCcTBO M300pakeHWH OKas3a-
JIOCh 3JeCh ecJu W He OJIeCTAIUM, HE HOeasbHBEIM, TO,
BO BCAKOM cJjydae, 3HAYUTEJIbHO JIYUIIUM, 4YeM BO MHO-
FUX M3BECTHBIX 00CepBaTOPUAX MHUpA.

Kpome Toro, Hazfo GbIJIO TAK MOCTPOUTL M OCHACTUTH
BeCh KOMILJIEKC, 4TOOBbI ¢ HaubosbuinM s¢QdeKToM wuc-
IIOJIb30BATH IPUPOJHBIE MPEUMYIlecTBa. VI TYyT HYXHO
OTZaTh MAOJIKHOE MacCTepPCTBY apXUTEKTOPOB, CTPOH-
TeJel, CIeNUaJUCTOB U paboumx, KOTOpPble M3TOTOBUJIN
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M CMOHTHpOBaJM Heob6xonmmoe obopyoBaHUE.
IIpoeKTHpOBaJ KOMIIJIEKC H3BECTHBIII apPXUTEKTOD
CamBen Apkxajwsesuu Cacdapbas. Ha Moil B3rasang, oH
O4YeHb YJAYHO IMPUMEHHJ JAJIA COOPYXXeHHA MECTHYIO
pas3sHOBHZHOCTb CTPOMTEJbHOro MatTepuaysa — Tyd. Ho-
6LIBAJIM €ro HEeNOCPEeJACTBEHHO HeNoJajieKy OT ILJoa-
IOk 6ynyieit o6cepBaTopunu. Bo3BoauIu XKe ee — OYEHb

ZOGpPOTHO, KAYECTBEHHO paGOTHHKM CTPOMTEJIBHOH opra-

Hu3aluu npu Axajgemun Hayk Apmanckoit CCP. Oum
XOpOIIIO IMOHHUMAJIH, KaKoi 00BEKT UM JOBEPUJIIH.

IOna ycnemHo [esATeJIbHOCTH KOJIJIEKTHBA YYeHBIX
Heo6X0AMMO OBIJIO OCHACTHTH 00CEPBATODUIO TeJEeCKO-
namu. CHadajsia MBI npuobpesn HECKOJBKO TeJeCKONOB

HeGoNbUIOH MOIIHOCTH. XOTHA C X IIOMOIILIO HAM yJAaBa-

JIoCh IIPOBOJAMUTH IleHHBIE ACTPOHOMUYECKHe Ha b0 e U,
MBI paccMaTpMBaJu 3Ty paBoTy Kak cpeAcTBO nmpuobpe-
TeHMs ONBITA M NOJATOTOBKM KajpoB. CIycTA HEKOTO-
poe BpeMsA Yy HAC YCTAHOBMJIMCH XOpOIIHE HeJOBEIE OT-
HOILIEHUA ¢ pabouMMK ¥ MHXKeHepaMu JIEHMHIDaJCKOTO
ONITHKO-MeXaHHYeCKOro 3aBoja (remepb 3T0 — 006benu-
HeHue «JIOMO»). MuI 6n114 o6eciieueHbl IOUCTHHE YHH-
KaJbHBIM MHCTPYMEHTOM.

Hajpo ckazaTh, UTO CTapble TeJIECKOIBI TO3BOJIAIHA
doTorpadpupoBaTh JaHIIbL HeGOJBLIME Y4YacTKM Heba.
Ho Bor B 30-x rr. XX B. acroHckuil ontTuxk B. IImuar
u3obpesl Tak Ha3blBaeMyl0 aHabGeppalMOHHYIO OITHKY
7155 ACTPOHOMMUYECKHX TeJIECKONOB — BBITOYEHHYIO OCO-
66IM 06pa3oM JUH3Y, KOTOPas MCHPABJAJA HCKAXKEHUA
dororpadupyemoro moJss. B urore crajo BO3MOMKHBIM
CHHMAaTh cpa3dy 6GoJjiblliMe y4acTKH HebGocBojma — B Je-
cATKM pa3 GosblnMe, 4yeM Ha 3epPKaJIbHBIX TeJjleCKONMax
CTapbIX CHCTEM.

OTMeuy, YTO OJHOBPEMEHHO C HJieell 9CTOHCKOTO M30-
OperaTesisi OpPMTHHAaJbHAA HJAEA TeJEeCKOIIOB C LIHDO-
KUM IIOJIEM 3peHMsI BO3HUKJIA M Y BBIZAIOUIErocs ONTHKA
H. O. MakcyTtoa. Ho K TOMy MOMEHTY €ro Hjes elle He
6bls1a BOILJIOLEHA B COBEPIIEHHBIE KOHCTPYKIIMH, MBI JKe
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HKIATH HE MOIJIM, U IIOTOMY HAII BHIGOD Naj Ha CHCTEMY
IITImupra.

Hama omnTHKo-MeXaHHYeCKas IPOMBIIIJIEHHOCTh pe-
muja AJSA Hac elle OAHY BaXKHYW sazady. Acrpodusu-
Ky HeJAOCTATOYHO JHINb 3a(HKCHPOBATH IIOJIOMKEHUE
3Be3s; Ha HeGocBOJe, OMpeAEJUTh UX GlecKk — eMy 4Ypes-
BBIYAHHO Ba’KHO HMEThb BO3MOXKHOCTH H3y4YaThk HX
cneKTp. Begb MMeHHO TIIaTeJbHBIH aHaJNM3 CIEKTPAa
3Be3ZHOTO HM3JIYYEHHUS IIO3BOJIET IPABHJIBHO CYJIMUTH
0 NPOHCXOAAIIMX B aTmocdepe 3Bes3An ¢GuUHUYECKUX
npoueccax. 9ra MocaeAHAS 3aja4a YacTo pellaeTcHd IIy-
TeM IPHCTABKHM K TeJIECKOIY CIeLHaJIbHOTO CIEeKTpo-
rpacda, Ha IIeJb KOTOPOTO AOJIKEH IajaTh CBeT H3Jjyda-
eMoii 3Be3zbl. /[Ipyrad BO3MOYKHOCTH — 3TO NOCTaBUTH
nepes BXOAOM B TeJsieCKON GoJblIyio mpu3My. B sTom
cJlydae MOXKHO OJHOBPEMEHHO IOJYYHMTH H& CHHMKe
CIIEKTPHI BCceX 3Be3fk HabJuiofaeMoro 3Be3ZHOTO IIOJIA.
Takaa nNpusMa Ha3biBaeTcd O0GBEKTHBHOM IIpHU3MOIL.

Y BOT JeHMHTPaJCKHe CIeIUaIMCThl B KoHIe 50-x rr.
CO3MAJIM MAJIA HAC CBETOCHJIBHBIM TeJIeCKOII CHCTEMBI
IImupra auamerpom 1 ™M, ¢ HaGopoM OGBEKTHBHBIX
MPU3M MCKJIIOUMTENBHO BBICOKMX OITHYECKHX CBOMICTB.
Taxoro Ha6104aTeILHOTO KOMIIJIEKCA B TO BpeM# He Obi:
JIO HU B OZHO#M oGcepBaTopuu Mupa. Haimr teseckon cran
MOMCTHHE YHHUKAJIbHBIM HHCTDYMEHTOM.

CrenylomuM KapAuMHAJbHBIM BOIIPOCOM IIpHM opra-
Hu3anuu oGcepBaTopuM, OecClOpHO, OBIJ KaZpPOBBIM.
" pemmicsa oH 6iarozaps TOMY, YTO B acCTPOQHU3IHKY
MPUIILJIO MHOTO CIIOCOOHBIX MOJIOABIX y4Y€HBIX, B TOM YHC-
Je ® B Halued pecny6aumxe. Cpefu HHMX OBLJIO HeMaJo
MOouX yueHMKOB. CylrecTBeHHO, uT0o B EpeBaHCKOM U
IPYTHMX YHHUBEPCHTETAX HA COOTBETCTBYIONIHUX (aKrysb-
TeTaxX yKe YHTAJHUCh KYPCHl II0 ACTPOHOMMYECKMM JHUC-
LUIIJINHAM.

BoT Temeph A ¥ NONBITAIOCH OTBETHTL TEeM MOMM UH-
TaTeJAM, KOTOPble HHTEPECYIOTCS, KAKUM JOJI’KeH OBITH
ACTPOHOM-aCTPOMPHU3UK, KAKUX KadecTB TpebyeT OT He-
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ro crnenudura Hameil Hayku. fl ysKe pacckasbiBajl BbI-
me o cBoem yumrese A. A. Besomosnsckom. Ha moit
B3IJIAJL, OH BOILJIOLIAJ B cebe Jiydyliue 4epThl COBPEMEH-
HOT'O y4eHOro, BCS BOJIA KOTOporo 0bljla HalpaBJIeHa Ha
BBITIOJTHEHUE MNPUHATON UM HCCIEAOBATEIBCKOR IIpO-
rpammbl, Crenuduka acTpoPUBUKY 3aKI0UYaeTCA B MHO-
roIJIaHOBOCTH paboOTH YYeHOro HAJ OFHOM M TOi Xe Te-
moii, mpo6aemoii. Ecau aro acrpodusuk-Habmaonartens,
TO TMpeKJe BCero OH AOJIKeH MacTepPCKHU BJajJeTh alma-
paTypoi — TeJIeCKOTIOM, HaYYHUThCHA HaGaiomzaTb. ITOT
npolecc JaeT BO3MOMKHOCTH, IIOAPOGHO U3ydasd y¥e H3-
BECTHBIE ACTPOHOMHYECKHe O0BEKTHI, OTKPEIBATh MUX HO-
Bbie CBOMCTBA, a4 TaK)Ke OTKpPLIBATh HOBEIE, ellle HEeM3BeCT-
Hble 00beKTHI, O0JIafaloLIiie MHTEPEeCHBIMU [IJIA HAYKH
HOBBIMHE cBoiicTBamMu. Ecau 5T0 acTpodu3uK-TEOPETHK,
TO OH JOJIXKEeH XOpoIlo pa3doupaThbcsa B pe3yJbTaTax Ha-
6MI0leHNH CBOMX KOJLIer, OBITh CBeAYIIUM B HMCTOYHH-
KaX BepOATHBIX omnbok ¥ HeTtouHocTeil. Ilocie TOTO
Kak HabJioJeHusA BBHITIOJIHEHBI, HACTYIIaeT MepHOJ TIla-
TeJHHOTO aHaJu3a. 3aBepllIaeTcs OH TeOPETUYECKUM —
MaTeMaTUUYeCKMM H (PU3MYECKHM O0bSCHEHUEM IPUYUH
M B3aMMOCBS3eH TOro, 4To IPOMCXOAHUT, MOYeMy HMEH-
HO NIPOMCXOJHUT U KaK, YTO U3 DTOTO cJeAyeT IJsA IOHH-
MaHHMSA CYUIHOCTH AAHHOTO SBJIEHHSA ¥ CMEKHEBIX C HUM
M0 KOJUYECTBEHHLBIM M KauyeCTBEeHHLIM INPHU3HAKaAM.
W peansublil caydaii, Korjga Bce 3T BHABI paboT 1o 1e-
4y OJHOMY M TOMY ’Ke yJeHOMY, HO, padyMeeTcs, dalile
OHM TpeOYyIOT OIpefeIeHHOTO pa3fesileHHdA TpyjAa Cco-
TPYAHHUKOB — YJIEHOB HMCCJIEAOBATEIbCKOM I'DYINIIEL.
Cnenudurka mnpodeccuu HpeIBLABIAET U CBOH OIpe-
IleJleHHBIe Tpe6oBaHMUA K TeM, KTO ee Beibupaert. Ilepsoe,
KO BceM, 0e3 HCKJIIOUeHHMS, OTHOcAIleecss U 00a3aTesb-
HOe, — 5TO yMeHHe OBITh 0eCKOHEUHO HACTOMYMBBIM M
repreJuBLIM. [OBOPAT, YTO TOPOI Ha pAJe NMPOU3BOACTB
HeKoTOpble Ipodeccuu HEMONMYJAPHBI HJIM MaJjoIlpe-
CTHIKHBI U3-3a TOTO, YTO JIIOASAM M3 CMEHBI B CMEHY IIpH-
XOAHMTCS BBITIOJIHATH OJAHU U Te K€ MOHOTOHHEIE, OJHO-
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Bamna 1 M Tesneckona 1 M TeJeCKONl CHCTEMHI

BropakaHcKoi# IIImugra BropakaHckoii
acTpodu3nYecKoi acrpodusuyeckoit
o6cepBaTOPUH. obcepBaTOpUM.

o6pasuble, HO TpebGylouine BHUMAHHUA H COCPENOTOYEH-
HOCTH omepaluu. A Temepb IIpeAcTaBbTe, YTOOB O0HA-
PY¥XHUTh KaKylo0-1M060 3aKOHOMEPHOCTH DACIOJIOKEeHH,
JBHKEHHSA, H3MeHEeHHUS APKOCTH HeOecHbIX 00LEeKTOB, HA
NMPOTSIXKEHUM MHOTHX MECSIEB, & TO U JeT ACTPOHOM
dororpadupyer u uaydaeT OJUH U TOT 3Ke YIaCTOK 3Be3[-
Horo Heb6a. 130 AHA B JeHb — OJHO U TO Ke, OAHA, JO
MenpYaMIuX noapoGHOCTe 3HakomMas kKaprtuHa. [laie-
KO He Bcerja M He BCeM yJaeTcd IIpUM YTOM YBHJETb,
NPaBUJIBHO OLEHUTH M OOBACHHUTH UYTO-TO HOBoe. Pasme

BTO HE Ta K€ MOHOTOHHOCTH? lla, HO TOJIBKO B TOM CJIy-

Yae, eCJIM caM HCIOJIHHTEJb AEeJIaeT BCe 9TO MeXaHHue-
CKH, 6e3 BHYTPEHHEro HAaCTpOH, IOHMMAHHA BaXXHO-
CTHU cBoOell IIoBCeJHEeBHOM, €CJIM XOTHTE — Ja’ke MOABUMK-
HHYeCKOH, BaXThl., 160 ¥ HEM3MEHHOCTbh KAPTHHB! TOTrO
UJIM MHOTO yuacTKa HefocBoza ecTh (aKT IEepPBOCTEIEH-
HOM HAY4YHOMN Ba)XHOCTH, TAK KaK OH JIMOO IOATBepKIa-
er, 160 ONpOBepraeT CYIIECTBYIOLIYIO K OOIIeNpuHS-
TYI0 KOHILEMILHIO. .

Bropoe kauecTBo Kak OyATO IpeicTaBJAETCA IpA-
MO IIPOTHBOIIOJIOKHOCTBIO - IepBoMy. Kaskawiili yde-
HBIM-HCCIefOBATEIb AOJIKEH 00JaaTh TBOPYECKHMM BO-
ofpakeHueM, HO MNpPH TOM peasIbHO OTTAJKUBATHLCH
OT TeX, NMYyCTh 4YpEe3BBIYAMHO CKYNBIX M JaXKe Nojdac
IPOTHMBOPEUYHBBIX (PAKTOB M IIOCHIJIOK, KOTOPBIMH OH
pacmonaraer. Bes 3TOro mpocTo HEBO3MOYKHO: IIPHCTY-
naf K Jio60My KpDYIHOMY HCCJEIOBAHMIO, YUEHBIH 004-
3aH IIPOBECTH KOJIOCCAJbHYIO IIpeJBApPHUTEJIBHYIO YM-
CTBEHHYIO pabOTy — OIEHHTH BO3MOJKHOCTH B JOCTHXe-
HMU BEPOATHOrO pe3yJbTaTa, <«IIPOUTpaThb» ANA cebd
BAapHMAHTHI M HAIPABJIEHHUA TBOPYECKOTO IIOMCKa, €ro
BasKHeMIIMe »5Tanbl, NPUKUHYTL HeoOXoguMble Cpen-
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CTBA, T. €. 3apaHee COCTABUTH JIMTEJBHYIO M INOAPOO-
HYI0 nporpammy pneiicrBuii. Bes sToro Hayku Her!
HermocpecTBeHHO C 3TUM CBS3aHO elle OJHO TJIy-
0OKO JIMUHOEe MOe OTHOIIeHUe K Hayke. Moe kpemo: ca-
Moe TJIYIOe W OIIaCHOe — CJIeJOBaTh MOJe, T. €. TeM
HIesAM, KOTOPhIe KA KYTCS NPHUBJIEKATEJBHBIMU TOJBKO
TMOTOMY, YTO UMH 33 HAJKCh MHOTHE Apyrue. Mbl IPOTHUB
9TOTO JIETKOMBICJIEHHOTO cJemoBaHud Mozge. Ho ecnu oT-
KPBITEI HOBBIe OOBEKTHI, 3aC/yrKMUBAIOIINE CEepPbe3HOTO
H3yYEeHHsI, TO UMU U HYIKHO B3aHUMATHCA TJIYyOOKO H
cepnesuo. IloaToMy MBI B 00cepBAaTOpPUU INPUAEPIKUBA-
eMcA IpaBUJia: He IHATHCS 3a MOXOH AHS, HO KaKIBIH
pas K HOBOM mpobjeMe MCKATH HeIPEMEHHO HOBBIE IIOJ-
Xonbl, uzberas IMPOTOPEHHBIX myTeil. Bea ucropus Hay-
KU TIOATBEPKIAeT IJIOAOTBOPHOCTb HAIlledl NPUHIM-
NUAJIBHOM IIO3UIIMK, XOTS OHA I[MOZYAC U CTABUT HAC B
KOHQIUKTHBIE CUTYAIMM C IIPUBBIYHBIMH, YCTOSBIIH-
MHUCS, OBIIENPUHATEIMU BO33penuamu. Ho Kak pas3 Tax
¥ pas3BUBAETCHA MOJJIUHHO HAay4YHOE MHPOIOHUMAHUE.
IIpuseny oueHp IOKAa3aTeJIbHBIM, Ha MOI B3TJIA[,
snuson. 3amoiro go Komepuuka, ABe ThICAYN TPUCTA JIE€T
TOMYy Hasan, B I'peruu npobiemMaMy MUPO3NAHUSA 3aHU-
mascss Apucrapx Camocckuii. Buorpaduueckue csege-
HUS O HEM uYpe3Bbluaiino cxkyaubl. Ho M3BeCTHO, UTO OH
eBa JIM He IEePBBIM BBICKA3aJ IIPEAINOJIOMKEHHE O TOM,
YTO MOAJMUHHBIM IIEHTDOM WM3BECTHOU Torjga uacTtu Bcee-
JeHHOH saBigerca He 3emiasi, a Cosanie. VM ke OBLI
TNpeJJIoXKeH PsAJ OCTPOYMHBIX U JOCTATOYHO IIPOCTHIX
crioco00OB JJig OTpeJesieHusl OTHOIIeHUS DPACCTOSHUN
ot 3emau no Connma u Jlyuel. Bce 310 TOBOpUT O TOM,
yro Apucrapx CaMocCKHil ObIJI YUeHBIM DPeAKOI Ipo3op-
JuBOCTA ¥ MHTyunuu. Ho moHamoOuIuch CTOJIeTHS, IIO-
Hajgobusack KpomorTausas pabGoTa MOKOJEeHUM, HAKOI-
Jenue Macchl (paKTOB B IMOATBEPIKJEHIE BBHICKA3aHHOH
B JPEBHOCTH JorajJKy, IIOKa OoHa He obpesa dopMy Ka-
YeCTBEHHO HOBO# Teopuu — Teopuu Komepuuxa. Miu
B3ATHL CPOPMYJIHPOBAHHYIO emie B IV B. K0 H. 3. rpeye-
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ckuM dunocodpom IeMOoKpuTOM Cyry6o MaTepHasIMCTH-
yeckyio uzseio: «M3 HuYero HUYTO MPOUIOIHUTH HEe MOIKET,
HHUYTO CYLIECTBYIOIllee HE MOJKeT OBITh YHHUYTOXKEHO,
M BCAKOE HM3MEHEHHEe COCTOMT JIMIIb B COEZHHEHHH H
pasbeauHeHMK». IloHasoGUIKUCHL CTOJETHSA, YTOOH
MBICJIb 3Ta JIerjla B LEHTP HCTUHHOro ¢puyiocodcKoro
MMOHUMaHUS MAaTePHAJbHOCTH MHDAa, NOJYUYHMJA KJACCH-
Yeckoe 060CHOBAHME M PAa3BHTHE B MAaPKCHCTCKO-JIEHHH-
CKO#i Teopuu. CMeNOCTh M LIMPOTA TBOPYecKoil cdaHTa-
3UHY, CAMOCTOSATENbHOCTh H CAMOKPHUTHYHOCTD MBICJIH —
HeINpeJIOKHOEe KadyeCTBO MAJISl YYEHOTro.

Ilo-moemy, coBeplieHHO NpaBHJbHA GOpPMyJia, UYTO:

reHHi — 3TO mpeXxje Bcero Tpynh. TasaHT MoxxeT OBITH
JaH 4YeJIOBEKY OT IPHUPOALI, Pa3BHUTh €ro, CAeJaTh ero
MHOTOTPaHHEIM, 3Q(eKTUBHO JeHCTBYIOIIUM — 3ajada
MpeKje BCEro caMoro 4ejiopexka. Yro Ke roBOpUTh 00
HCCJIeIOBATEJIbCKOM TOMCKe, YIIOPHOM M IOAYAC H3HY-
PHTEJIBHOM, TpebylonieM IOCTOAHHOTO HAIMPAKEHHUS
¢dusnuecKUX M AYXOBHBIX cun? Bes co3HaTesnbHO BOC-
NIUTAHHOTO, CTABIIEro MNPHBHIYHBIM TPYAOaIOOMS CTO-
ALNIETO ACTPOHOMA He IOJYUYUTCH AaKe M3 0JapeHHOTO
OT TIPHUPOABI YEeJIOBEK4d.

Haxkxonel, HenmpeMeHHBIM CBOMCTBOM CIIEI{HAJIHMCTAa
HalIero NpoQuJs MNpPeACTABJIAECTCA MHEe JUYHOE MYJKe-
CTBO, TICHXOJIOTHMYEeCcKas YCTOMYHMBOCTh, KOTOpBIE COBEp-
HIeHHO HeoOXOAMMBI eMy, IIOCKOJIbBKY IIPH €ro Teope-
TUYECKHX HCCJIeJOBAHMAX HENPEPLIBHO IPHUXOAUTCSH
HUMeTh ZeJI0 C IIepexXofaMM OT CHCTEM, B KOTOPHIX Iia-
PAT OZHHM CBOHCTBA M 3aKOHOMEPHOCTH, K CHCTEMaM CO-
BepIUIeHHO Apyroro maciitata, ¢ MHEIMH 3aKOHOMEPHO-
CTAMH M TeMINaMH pa3BUTHA. ACTPOHOM He MOJKET He
66ITh punocodhom. ¥ 1uuHOE MYIKECTBO H CMEJIOCTD HY K-
HBl €My, 4YTOOBI CaMOYTBePXKAAThCi: CHJA dYeJioBeUe-
CKOTr0O padyMa BhIIIe CHJBI «6e3rpaHM4YHOro 6e3MOJIBUA»
4 ero TaiH, KOTOPhLIE PAHO WJH MO3JAHO OyAYT pasraja-
HBI Hallleil 3eMHO# HuBMIAKM3anueii. U Kak TYyT He BCIIOM-
HUTh Beaukoro K. 9. IfuoakoBckoro, KOTOpHIH emie B
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1928 r. mucan: «UYTto moryuecrBeHHe# pasyma? Emy —
BJIACTB, CHJIa M TocmojcTBo Haj BceM HKocmocom. Ilo-
caenHuil caM po:kpaer B cebe cuily, KOTODas UM ynpas-
nger. OHa MoryuiecTBeHHee BCeX OCTAJIbHBIX CHJI IIPH-
POABI».

CaMo coGoif pasyMeeTcs, YTO Ka’KAbIH, M36paBIIMii
npodeccHio acTpoOHOMA, JOJIKEH HaIJeXaliuM “oﬁpa-
30M YCBOMTBL BCIO CYMMY y’Ke HaKOIJIGHHBIX 3TOM Hay-
KOM 3HaHuii, BJajeTh OCHOBAMH He TOJIBKO KJlacCHYe-
CcKoit BBICHIeli MaTeMaTHKH, HO M HOBEHIIMX ee pasfe-
708, GBITH B KypcCe JeJ COMpeJebHBIX JUCIMILINH, 06a-
JaTh HajAJeKallieil TeXHMKOH HAYYHOTO MBIIIJIEHHA —
Bce 3TO Heo6XOAMMO XOpOIIO YCBOUTH e€ille Ha CTYJeH-
YeCcKO# CKaMbe.

Takoro HMJM INPUMEPHO TAKOTO CKJaja JIOAH NIpH-
XomAT B acTpodusury. ¥ o61uuMH yCHIUAMYU IPOKJIaAbI-
BAIOT HOBBHle MYTH M TPONbI B HayKe. BOJBUIMHCTBO HAa-
KX COTPYAHMKOB B CBO€ BpeMs OKOHuYuJIM EpesaH-
CKUii yHHMBepCHTeT. DTO KOJJEKTUB, O0BeJuHEeHHBIH,
KO BCceMy MpodeMy, NpeAaHHOCTbIO BhIGpaHHON mpoO-
deccun. HazoBy 3fech JIMIIbL HECKOJBKO MMEH, YbM Da-
60THI XOpOIIIO M3BECTHHI B aCTPOHOMHYECKHMX Kpyrax H
B TO JXe BpeMs JalOT NpeAcCTaBJIeHHe O II0Jie AeATeJlb-
HOCTH 00CepBaTOpHH.

CBoe CJOBO B MCCJEJOBAHUU CTPDYKTYDHI M 3BOJIIO-
MU JajJbHMX 3BEe3JHBIX CHCTEM (TalaKTHK), UX KJIaCCH-
dukanuu ckasan B. MapkapsH. Ero unTepechl Oblian
coCpeloTOYeHbl Ha H3Y4YeHMH M aHaju3e IPOUCXOAA-
XX B rajJJaKTUYECKHX O0BEeKTaxX M HMX fAApax Inpolec-
cax. HecranmuoHapHBIMH 3Be3JaMH, T. €. TaKUMH, ¢op-
MHpPOBaHHEe KOTOPHIX ellle He 3aKOHYEHO, 3aHMMAaeTCH
JI. Mupsosn; 3. Xauukaun u B. JlomGpoBckuit BHECIH
LeHHBIH BKJAJ B ucclenosaHue KpaGoBupHoil TyMaH-
HOCTH.

OueHb Ba’KHBI AJA HCCJEAOBATENs TaKMe KadecTBa,
KaK aHaJIUTH4YecKass HAGJIOJATEJBHOCTL M CaMOCTOH-
TesbHOCTD MbIcau. Korma MBI BBeJM B CTPOM HaIll HOBBIM
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KpaGosuguasa
TYMaHHOCTB, CHUJbHASA
TMOJIAPUBAIUs CBeTa

KOTOPO# Oblja
oTKpbiTa B Blopakane.

2,6-MeTpOBBIN pedpIeKTOP — 9TO OBLJIO I[EJIBIM COOBITH-
eM B JKUB3HU 00cepBaTOpPUM, — MHe, €CTeCTBEHHO, XOTe-
JIOCh HAYaTh ero SKCIIyaTanuio ¢ ZOCTHXKEeHHS KaKoro-
HHUOYIb KOHKDETHOTO ¥ OLIYTHMOIro pesyJsbraTta. W 4
NPeAJIOXNUI JBYM MOJIOLLIM COTPYIHHKAM, ¥ KOTODBIX
K TOMY BpPeMEHU yiKe HUMeJcs ONBIT paboThsl M HEKOTO-
phBle OPUTHHAJIBHEIE COO0OpaKeHus, BEIOpaTh 1Jis Habio-
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Bamua 2,6 M Teseckomna 2,6 M Teseckom

BropakaHCKO# BioparkaHCKOR
acTpodu3uUeCcKOH acTpodusuIecKoit
o6cepBaTOPUH. obcepBaTOPUN.

IeHUH 00'bEKT, KOTOPBIN C UX TOYKH 3PEHHA MOYKeT OKa-
3aThbCA MHTepeCHEIM. OHU IIPEeJJIOKUIN TAaKOH OOBEeKT B
cosBesann lledes. § Obln o3azadeH: YTO Ke 3aHHTepe-
coBasio ux? IlocmMoTpeB cTapble CHMMKH, A pasodapo-
BaJICS: HUYET0, 4YTO 3aCJYyKHBaJIo O0bl BHUMaHHA, S TaM
He yBHfesJ. M BBICKaszajl MM CBOe MHeHUe: [JaBaiire
HCKJIIOUMM 3TOT OOBEKT M3 4Yrncjia MepPBOOUYePeJHBIX HC-
ciefoBaHUII Ha HOBOM 6GoJibIioM Tejseckolle. Ho oHu Ha-
CTOSLI HA CBOEM U, KaK BBIICHUJIOCH OYEHb CKOPO, ObIan
npaBbl. IlepBhle 2Ke CHUMKHM Ha HOBOM pediexrope yGe-
IUIM Hac BCeX, YTO MOJIOABIE KOJIJIeTH OTKDBIJIN HEYTO
HoTpscaloliee: KOMETapPHYIO TyMaHHOCTh, OGBICTDO Me-
HAOILYI0 CBOI BUA. 9TU TYMaHHOCTH IOJYYHJUA TaKOe
Ha3BaHMe M3-32 BHEIIHEro cXo[cTBa ¢ KometaMu. Ha ca-
MOM Ke Iejie Hudero obuiero ¢ Humu He umeoT. Kampasa
U3 HUX — 5TO OTPOMHAS Macca BelllecTBa, BEIOpOIIeHHAA
U3 3Be3nbl. 3Be3fa, Bo3OysKmarolias cBedeHHEe TyMaH-
HOCTH, SIBJSIETCA 4YpeBBIYAiiHO MOJOABIM ob6mexkTOoM. B
HallleM cjydae OblicTpble ¥ TIJIyOoKue H3MEHEeHHs, IIpO-
Tekarole B 060beKTe, TOBOPAT O TOM, YTO 3Be€3Ja HaXo-
ouTca B cTazuu (opMupoBaHus. EcTecTBeHHO, UTO Te-
nepb HaGIIONEeHUS BTOW 3BE3LBI BeAYTCA BO MHOTHX 06-
cepBaTopusax mmpa. §I GBI paj yclexaM MOJOLEeXH
BIBOMHE: U IIpeKJe BCero KakK DPYKOBOAUTeN b obcepsa-
TOpUH, T'Je GBIJIO CAeJIaHO 3TO OTKPHITHE, U 3a HAIILY MO-
JIOfeXb, KOTOpasd cIoco6HA TaK yBEPEHHO U OJecTsdlue
OTCTAMBATH U IOATBEPKIATh CBOIO TOUYKY 3peHuA. Ecau
B KOJIJIEKTHBE TBOpPYECKHM paboTamollad MOJOJEXKDb HeE
GoMTCS OTCTAWBATHL CBOM MHEHUSA, OCHOBAaHHBIEe Ha COO-
CTBeHHBIX HAOJIOZEHMAX U COOOpakeHUSX, 3HAUMT,
y TAKOTO KOJIJIEKTHBA HafekHoe Oyznyulee. Bes yioskHOM
CKPOMHOCTH MOTY 3afBUTb, YTO TaKas TBOpYecKas aT-
Mocdepa B KOJJIEKTHBE elBa JIM HE IIEPBOOCHOBA TOTO
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daxra, uro HaumHasg ¢ 60-x rr. B BiopakaHe pesko
BBepX IIJIa KpHMBas COBepIIeHHBIX OTKpuITHii. C Apa-
rama BIepBble OBLIJIM 3aMeUYeHBI U 3aHECEHBl B KaTa-
JIOTH COTHH BCIBIXMBAIOIMUX 3Be3J[, ThHICAYU HMHTEpec-
HBIX N0 CBOMM CIIeKTpaM raJlJaKTHK — HX HCCIeNYIOT
cerojHsi aCTPOHOMBI Ha BCeX KOHTHHEHTaX MJIaHeTHI.

Ha kakux xe o0mux mpobsiemMax M HaIpaBJIEeHHMSX
COCPe/IOTOYMBAET CBOM YCHJIMS KOJIJIEKTUB Halleit 06-
ceppatopun? BceseHHasA HeoOBATHA, H HEAAPOM YYeHEHIe
CUYHTAIOT, YTO, ECJIH XOUeIIb JOOUTHCH B IO3HAHUM KaKOii-
anb0 o6gacTH NPHUPOABI CEPbE3HBIX YCIEXOB, CJiefyeT
pasyMHO OrPaHMYHUTH chepy CBOMX HCCJIeAOBATENLCKHX
UHTepecoB. I MOTOMY BCe HANpaBJeHHS TBOPYECKOM
IeATeIbHOCTH 0GCepBATOPHH CBOLATCA K OLHOM o6miei
nesu — npobjeMaM NPOMCXOXKAECHUA U Pa3BuTHA Hebec-
HBIX TeJ, IpeKJie BCero 3Be3], ¥ 3Be3JHBIX cCHCTeM. OTO B
o6IIeM, HO CYIIECTBYIOT M BeAyluue HampasieHus. Ka-
Kue MMeHHO?

H3HayabHOE, MOYKHO CKa3aTh, CpelH HUX — acTpo-
dusura. 3To oUeHb MHOTOMepHoe noHaTHe. Kak 3apox-
JaloTcsd, KUBYT ¥ rM6HYT 3Be3bl? EcTe su y 3TOrO IpoO-
mecca HauyaJio M BO3MOMKHO Ju ero okoHuaHme? Kak
MMeHHO COBepHIAIOTCS B 3Be3faX Te UJIM HMHBle (usu-
yecKue mpouecchr?

WUnu Bor Takas npobsema. Sl yske roBopmJI, KaKoe
HeBoOOpasWMO TMTaHTCKOEe KOJHMYECTBO JYy4YHCTOU 3Hep-
TMH MCIYCKAIOT 3Be3Jbl B KOCMHYECKOe IIPOCTPaHCTBO.
IlpuueM «yXOJAUT» OHA M3 BHELIHHUX CJIOEB UX aTMocde-
pel. Ha moBepXHOCTH HAIIero CBETHJIa C 3aBHAHBIM IIO-
CTOSTHCTBOM H OIIpejieJIeHHO# NepHOJHYHOCTHIO MMPOUCXO-
IAT B3PHLIBEl M IIOJBIXAIOT BCIBINIKM, 3HEPTUs KOTOPHIX
paBHA B3PDHIBAM THICAY BOJOPOAHBIX Gom6. MMeHHO
3zech, B Xpomocdepe (o6aacts armocdepnl ConHua, pac-
TI0JIOPKeHHas cpa3y Haji ero NOBEPXHOCTHIO), B NEPHOJ
aKTMBHOCTH IIPOMCXOAST BHIOPOCHI, OTPHIBEI TIpoMaj-
HBIX 00JIaKOB IIJIa3MBl — OECUHCJIEHHBIX TOTOKOB TIO-
PAYMX, 3apSYKEHHBIX YaCTHI[ rasa M IIapoB MeETaJJIOB.
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Tak Kak{e JKe CHJBl BBI3BIBAIOT BCIBILIKM M B3PbI-
BB B Xpomocdepe H, CJIOBHO YCKOPHTENbh HEBUJAHHBIX
MacmTa6oB, paCKpy4YHUBAIOT, OTPHIBAIOT U Gpocalor B Gec-
KOHEYHOCTh BceJsleHHOI 2TH IIJ1a3MeHHble 3aBUXPeHMH,
NpOoCTUPAIOIIHECS HA COTHH MHJIJIMOHOB KUJIOMETPOB M
of61azaone CTPEMUTEILHOCTHI0 KOCMHUUYECKHX Jyueil?
Muorue acTpodu3HKH HILYT 00'bsCHEHNE 9THM HABJIEHH-
AM B MATHHTHBIX NOJIAX, HMEIOINUXCA B HabJlogaeMbIX
Ha CosHue TeMHBIX IATHAaX. BrIACHUIIOCH, YTO BeCh
«CHJIOBOM (pOH» aKTHBHOI 30HHI YacCTO pacrajaercd Kak
661 Ha MeJKoMaclHIiTaOHble MAarHMTHBEIE JeTajJH, UTO,
KCTaTH, XapaKTepHO M AJiS TOH NJia3Mbl, KOTOPYIO IIBbI-
TAOTCA HBIHE «MIPUPYUYUTH» (PU3MKH B MHTEpecax CO3-
JaHMs Gyxymieil TepMosepHoil 3eMHO# sHepreTuku. Ho
KaK JKe BBHIMJIALAT NMPOLIECCH NepeHoca dHepruM Majayye-
HUMA U3 HUIKHEro CJIOA K BepXHuUM? A 3aTeM H B CaMOM
Kocmoce? Ha KaKuMX IPMHIUIAX JOJIKHO OBITH IIOCTPO-
eHO o0'bsicHeHUe SIBJIeHUII B 3Be3AHBIX creKkTpax? 3paech
TOXKe 1eJblil KOMILJIEKC Ipo0JieM; KJIIOY K HUM H NIpH-
3BAHA JATh TEOPHSA JIyYHCTOTO IIepeHoca, HajJ KOTOPOi
MH paboTaem.

HenocpeacTBeHHBIMU 06beKTaMU aCTPODUIUKYU ABJIA-
IOTCSA TaKX@<e U ra3oBble TYMaHHOCTH, O KOTOPBIX B HayKe
IO HeJaBHero BpeMeHu OBIJIM BecbMa pacIJblBUYaThIE
npeacrasiieHuda. B BopakaHCcKo#l o0cepBaTOpDHU CO3LaH
o0IIeNPUHATHIA HBIHE B HAYYHOM MHPEe OCHOBHOH KaTa-
JIOT KOMEeTapHBIX TYMaHHOCTEM.

He mMeHee mpycTaJIbHO HCCEAYET HAIll KOJIJIEKTUB M
nmpoleccehl, IPOUCXOAAIIIMEe B HeJpaX yZaJIeHHBIX OT Hac
raJakKTMK — ®THX THTaHTCKUX cucreM 3Be3n. Hago
OTMETHTbh, YTO HOCAT OHH NOAYAC XapaKTep I'MTaHTCKHX
KaTakausMoB. IIpu sToM rpaHAmMO3HBIe MacChl BellleCTBa
NOoABEpraloTcs TAaKHM IeperajaM AaBJIEHHWH U TeMmepa-
TYp, YTO NPHOOpPETAaIOT CBOICTBa, KOTOPbIE UEJOBEKY He
BCerja yaaeTcA HaTJAAAHO IpeicTaBuTh ceGe. Boobliie

- B Heipax 3Be3fi, TYMAHHOCTEMH, raJJAKTUK KaKk OBl Be4YHO

AeHCTBYIOT CO3JJaHHBIe CAMOIi IPUPOAOH YHHKAIbHBIE JIa-
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6opaTopuu. B HMX CaMONPOM3BOJIBHO M IMOCTOAHHO CO-
BepuialoTca 6eCHYUC/IEHHBIE DKCIEPMMEHTHI HaM BellecT-
BOM M 3Heprueil B TaKUX MaclITabax M IIPH TAKUX BKC-
TPeMaJbHBIX YCJIOBHAX, O KOTOPHIX HE CMEIOT U MEYTaTh
3eMHbIEe HCCJIeZOBATEIH.

CerozHsa K 3T0# 06/1aCTH aCTPOGUIUYECKUX MCCIIENO-
BAHMH BIIOJIHE NMPHMJIOKHUMBI T€ BHIBOJABI, KOTOPEIE GBIIH
cieslaHbl MHOIO B Jokyuaje Ha XI cvesge MexayHapon-
HOrO0 AacCTpoOHOMHYecCKOoro coio3a B Bepkam (CIIA) B
1961 r. IlosBosio ceGe IpUBECTH U3 HEro OAHY BHIJEPIK-
Ky: «AHanus HaGaiogeHuil MokasbiBaeT, YTO SABJIEHMS,
OTHOCALIMECH K IIPOUCXOMKAEHHIO TaJIaKTUK, HACTOJBKO
HeOOBIYHBI, YTO UX OBIIO GBI HEBO3MOJMKHO NpEeABHIETH,
HCXOJAA M3 KaKMX-JIH00 TeopeTMyecKUX NpPeAB3ATHIX IIO-
JIOKeHHUl. 31ech MBI CTAJKHBAEMCH C IOPA3UTENLHEIM
SIBJI€HUEM, IIOCTOSTHHO ITOBTOPAIOUIMMCSH B HCTODHH HAy-
kM. BTop:KeHHe B HOBYIO 06JaCTh SABJEHHM NPUHOCUT
HEOKHJZaHHBIE, KAYECTBEHHO HOBBHIE 38KOHOMEPHOCTH,
BRIXOJAIIIYE 38 IIpefesibl IPEXHUX NpejCcTaBJeHHUl. ITO
JesaeT Ka)XXAYIO Takylo obsacTh #ABJeHuil Tem 0OoJee
uHTepecHOo. ITosToMy HaM HY»KHO ele GoJjiee TIATENB-
HO cobupaTrh axThl u HabioseHus, 60 JUIIBL YBEeJH-
yeHHe GAKTHYECKHUX HAHHBIX, 6oJjiee TOYHBIE CBEeJEHMS
0 peaJIbHEIX O00BeKTax, 6oablUIasg HHPOPMALIUA O CTpOe-
HUHM Pa3JIMUHBIX YacTell rajJlaKTHK M TIIATeJbHBIH aHa-
JHU3 BTHX CBeJEeHHH MOTYyT IIOMOYb HAM B pa3pelleHHU
BO3HUMKAIOIIUX 3AeCh TPYAHBEIX BOIpPOCOB». W BnoJsiHe
OYeBHMJHO, YTO UX paspellleHHe OyZeT TeM yCIeIIHee, YeM
TeCHee M IJIOZOTBODHEE YTBEPKAAIOTCA TBOPUYECKHE KOH-
TaAKTHI C APYTMMH HAYYHBIMHM KOJIJIEKTUBAMH, B TOM YMC-
Jge n 3apy6exxubiMmu. Co cBoeil CTOPOHBI MBI CTPEMHMCH
CAeJNaTh 5TH KOHTAKTHI KAK MOJKHO GoJjiee cTaGHIBLHBIMU
U ILJIOAOTBOPHBIMH.

B cnucke Tex, KTo moas3yerca «CoobiieHusamMu Bio-
pakaHCKoil o6cepBaTopuu» (3T0 Hall HHGPOPMAIMOHHBIH
BECTHMK), yucaarca 315 oGcepBaropuit, 6ubanorek, Ha-
YYHO-HUCCJIeJOBATEJbCKUX M JPYTHX OPraHM3alMii MUpa,
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cpesy KOTOpPHIX 257 MHOCTPaHHBIX; B 4HCJe HALIMX IIO-
CTOSHHBIX KoppecmoHAeHTOB Gosee 100 3apyGesKHBIX
yueHnix. OHM mpueskalOT K HaM A oO6MeHa OIBI-
TOM M O3HAaKOMJIeHHS C NpaKTuKoii pab6oTel Biopakas-
cKoit acTpodusuueckoit oGcepsaTtopun. OgHa H3 cec-
cHil  HCIIOJIHMTENIBHOTO KOMHTeTa MeXAyHapoOAHOTO
8CTPDOHOMMYECKOro colo3a mnpoxojuna B CoBeTCKOM
Colo3e, y Hac B EpeBaHe, 1 MHe IPDUATHO YIOMAHYTH, YTO,
K&K IIpaBuJO, AOKJAABI HAIIUX YYEeHBIX CTAHOBUJIKCH 3a-
MEeTHBIMH COOBITUSIMH HA 3THX NMpeACTaBUTEJbHBIX MEX-
AYHAPOAHBIX CHMIIO3UyMaX.

Jlen u miaamMeHb KOCMoOca

ITonatue «Kocmoc» B 3HaueHuM «BceseHHasi» BoO-
mao0 B HaYKy co BpemeH Iludaropa (2300 ner naszan).

‘Ho 4TO Takoe KOCMOC C TOYKH 3peHHUS acTpodusmKa-
TeopeTuka uau Habaogarena? Ilpexzge Bcero, aro yaGo-
paTOpHA, B KOTOPOIl BEI[eCTBO MCIBITHIBAET BCEBO3MOK-
HEle TNpeBpallieHHsA KaK IIpHM HeBOOOpa3sMMO BBICOKMX
reMmnepaTypax, nopaika 10'K u Goabiie, — B 3Be3ZHBIX
HeJApax, TAK M NPH YPe3BHIYAWHO HU3KMX — B KOCMHU-
YeCKOM IIPOCTpPaHCTBe.

Eute 60Jiee BeIMKHM pas3ivuMA B IJOTHOCTAX pasyiny-
HBIX TeJ H cpej, BCTpedalomuxcsa 8o Bcenennoii. I1nor-
HOCTB, CKajkeM, MeK3Be3fHOi cpeabl B Hamledt lanak-
THKe — IOPAZKA OJHOrOo aToma (MM HOHa) Ha KyOu-
YecKMii caHTHMMeTp. A INJIOTHOCTH IIyJbCapoB — 3Be3[,
fosblIad YacTh BellleCTBA KOTOPBIX CXKaTa B OJHO TH-
raHTCKOe 1o Macce sapo, B 10'® pas mpeeocxoaur mior-
HOCTh BOABl. B 3THUX pe3Ko OTJIHYaoIIuXCA ApPYr OT

 ApYra yCJIOBUAX MPOABJIAIOTCA CaMble pasjuuHble GU3u-

gecKHe CBOICTBA BelllecTBa, UTO €CTECTBEHHO IIpMBJIEKa-
eT BHUMaHue (pu3HKOB.

BoT mouemy, YeM JaJiblile aCTPOHOMBI YyIIyOasioTCa
B TaitHel BcesleHHOH, a (PM3MKH B TailHBI MHKPOMHDA,
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TeM IPHCTAJIbHEe U 3aUHTEepPecOoBaHHee HX B3auUMOIeii-
CTBHE, UX TBOPYECKOE COIPYIKECTBO, apeHa KOTOPOTo —
U 6JIMKHUHN, U ZaJbHUM KOCMOC.

Upe3BbIyaiiHO Ba’KHO OIPEHEJINTH, HACKOJIBKO 3THU
TpaHCHOPMAIIMK ¥ CBOMCTBA COOTBETCTBYIOT HAIIUM OG-
M TPeACTaBJIEHUAM O MaTepPUH U ee 3aKOHOMEpPHO-
CTAX. ITO C OAHOM CTOPOHLI. A C APYro — HACKOJBKO
IOJIe3Hbl OHY U BOBMOJKHBI AJs KCIOJL30BAHHUA B Ha-
et 3eMHO¥M NpaKTHKe, B HAIIIEM JaJibHeMIlleM OCBOeHHUU
pUPOABI U ee GoraTcTB. CKayKeM, ITOBEPXHOCTHLIE CJIOU
CosHIIa MMeEIOT TeMIlepaTypy, KaK BaM XOPOIIO U3BECT-
HO, nopsaxka 6 Teic. rpagycoB. A B LeHTpaJbHBEIX 006Ja-
CTAX OHAa JOCTHraeT HECKOJbKMX MMJJIHMOHOB, TaM, IIO
HBEIHEIIIHUM HaIlluM IIpeJCTaBJIEHUAM, HelcTByeT, 06pas-
HO T'OBODS, UCIIOJIMHCKUH KOTEJI TePMOALEPHBIX PeaKIui.
U oBnajmeHue 3TUM MIPOIECCOM OJISI HYKJ 3€MHONH BHep-

FeTUKU — 3TO Nnpobiema, Hajg KOTOpPOHW paboTaroT MHO-
e TBOPYECKUHE KOJJEKTHBEI.
CnexTpanbHBIN aHAJIU3 — HBIHE BeLVIIHH MeTOx

usyudeHud 3Be3n. ITlo KosvuecTBY, MIMPUHE, OTHOCUTEIE-
HOMY B3aUMHOMY IIOJIOJKEHUIO JMHUN CIEKTPa MOIKHO
«IIPOYeCTb», UTO JKe COBEPIIAaeTCA B JAHHBLIA MOMEHT
Ha IOBEPXHOCTHU 3Be3Jbl. ¥ OIHHUX TeMIIepaTypa IIOBepX-
HOCTH COCTaBJfAET BCero 2—3 ThIC. IPAjyCcoOB U HarKe
MeHblIe; y Apyrux ona gocruraet 20, 30 u gaxe 100 ToIC.
rpajycoB, UX CHIEKTD HMMEeT COBEPIIEeHHO HeOOBIYHBIH,
HECXO0Huil ¢ mpoummu BuJ. OT TeMmepaTyphbl 3aBHCHT
KaK APKOCTb IIOBEPXHOCTH 00beKTa, TAK U XapaKTepuc-
THYeCKUe OCOOeHHOCTU CHeKTpa. VIMU onpeneaeTcsa. TUII
3Bes.

Haxowneis, Hes1b34 He CKa3aTh 0C000 €1e O ABYX THUIAX
3Be3Z: O 0OeJsibIX KapJHUKaxX ¥ IyJjbcapax. MHOTHE U3
0esibIX KapJUKOB OBIJIM BIEPBLIE OTKDPBITHI B BropakaHe.
OHU 3HAMEHHTHI Te€M, UYTO IIJOTHOCTL MX BeIllecTBa B
JeCcATKU TBICAY pa3 0oJblile, YeM y BOZALI. B BO3MOMK-
HOCTH Takoro saBjieHud enie B 20-xX rr. Halrero crojetTus
MHOTHE IPOCTO OTKAa3bIBAJHCH NMOBEPUTH., B IyJsbcapax
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JKe IUIOTHOCTh OKa3aJsach elle GOJbIIeH — BCS MX Mac-
ca npexacraBifeT Co60H THTAHMYECKHM CIIPpECCOBAHHOE
AlepHOEe BeLIeCTBO. :

ITockonpky B acTpodusuke CIeKTPaJIbHBIIL MeTo[
HCCIICJOBAHHA ATOMOB HAXOJWUT IIMPOKOE IPHMEHEHHe
TO B MOJIOAOCTH fi WHTEPECOBAJICHA TAKXE npnuunnamn’
KBAHTOBOM MEXaHHMKM, KOTOPas AaBajia 00bsACHeHMe Ipo-
HCXOXIEHHIO CIIeKTPOB aTOMOB. B wacTHOCTH, MeHs 3a-
HHTEPEeCOBAJIO, B KAaKOW cCTemeHM M0 HaG6II0ZaeMBIM
CIEKTpaM 4TOMOB MOXKHO OJHO3HAYHO «IOHTH» 06pat-
HO — K 3aKOHAM KBAHTOBOH MEXaHWKH M OCHOBAHHLIM
Ha HeH IIPeACTABJIEHHAM O CTPOEHHMM aToma. Takoil Bo-
IIpoC MOJKHO Ha3BaTh «06paTHO» 3azauveii Mo oTHOWIe-
HHI0O K IpobsieMaTHKe KBaHTOBOH MeXaHWKH. Bcexkope
A IIOHAJ, YTO pelleHHe STON 3ajayuM BO Beeil ee HIMpOTe
BBIXOAUT JAJIEKO 34 IIpejeJsibl MOMX BO3MOXHOCTei. Tor-
Aa A mocTaBun mepes coboi Apyryio, «o6paTHyio» 3a-
zayuy, 6Pnee IIPOCTYIO: HeJNBb3s JIM OTBETHUTh HA BOIPOC
B KAKOM CTeINleHU YaCTOTBHI KoJeGaHuii CTPYHBI 3a3ncn'1"
OT AMaMeTpa HJIM JPYTHUX ee IMapaMeTpoB?

Ho U 5Ta MaTeMaTHYeCKas 3a/aya OKasasach OYeHb
TPyAHOM ana meHA. Torza s pemwns orpanMunThHCA ewie
6ostee yacTHOM MPOGIEMON: MOMKHO JIK YTBEpXIaTh, UTO
cHcTeMa COOCTBEHHBIX YACTOT, XapaKTepHas AJs O,JIHO-
POJHOU CTPYHBI, CBOMCTBEHHA TOJIBKO eif M BBIZEJISIET ee
TaKUM 06pas3oM cpeju Bcex HEOJHODOAHBIX cTPYyH? Mue
YAaJ0Ch OTBETHUTH HA 3TOT BONPOC MOJIOKUTENbHO. M XO-
Td PE3YJbTAT DTOT OYEHL CKPOMHBIH, FOpPKYyCh, YTO 60-
nee 50 ner Hazaa MHe HOBeJOCH BIIepBbIe ITIOCTABHUTH
COBEpIIEHHO HOBYI0 MAaTeMaTH4YeCKylo 3ajauy', obpart-
HYI0 u3BecTHOM npobiaeme Illtypma — JlyuBuans, u 1aTh
€e CTporoe pellleHMe, MpaBia AJA BeCbMa, BeCbMa 4acCT-
HOro ciyd4ad.

Takum o6pasom 6blna OTKpBITA AAA HCCcleAOBAHHUSA

1 g
OHa ToCaysKuNa OCHOBOM TAK HABHBAEMOrO MeTOXa oGpaTHOMN
3a/1aH, MCIOJIB3YeMOTO B TEODETHUECKOH (pusMKe.
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o6mupHas 06sacTh «oGpaTHRIX» 3aa4 AOBOJIBHO IIHPO-

KOro 3HauyeHHUsA, B KOTOPO# cratu paGoraTs MHOrHe MaTe-
maturu. Korga actpoHom, 3Has opbuTy HebecHoro reJa,
BRIYMCJISIET ee BUAMMOE IOJIOMKeHHe Ha HeGecHoit cdepe
HA KaJKABIH JeHb roja, TO OH pelIaeT «IpAMYIO» 3aja-
uy HebecHoit mexanuku. Ho Bor Horann Kemnep eme xo
nosiBJleHMA 3aKoHa HBIOTOHA M OCHOBAHHOH HA HeEM
HeGecHOI MexaHMKM mocTaBuy cebe 3amauy: He 3HadA
dopmy opGUTEHI, He 3HasA MapaMeTPOB ABHMKEHHMA IJIaHe-
Thl, BRIBECTHM MX M3 HaOalofeHMIl 3a BHAMMBIMU Ilepe-
MellleHMAMM IJjaHeT mo HeGocBoay. M BhIBes M3 HHX
OCHOBHble KMHEMATHYECKHEe 3aKOHOMEPHOCTH ABHXKEHHUHA
nnaHer. IHBIMM CJIOBAMM, OH PeIlMJ THIHYHYIO «06paT-
Hylo» 3ajgauy. Kensep cupaBuicsa ¢ Heif IPOCTO reHHAJIb-
Ho! BHIBeficHHBIe 3aKOHOMEPHOCTH MBI Ha3blBaeM B Ha-
mux yde6Hukax saxonoMm Kemsepa.

Ho u Ta 3ajavya, 0 KOTOpO# Lija peuyb Bhime, 6blia
AJA MeHS JIUIIL MOATOTOBKOM K OYeHb KDYIHOM M BaX-
HO#l acTPOHOMMUecKo#t mpoGieMe: Kak HaWTH MeTOX
onpe/ieIeHKs 3aKOHA paclpejieJiIeHHusl IIPOCTPaHCTBEH-
HBIX CKOpOCTeil 3Be3J M3 paclpeliejileHHs OJAHUX JIMIID
JIy4eBBIX CKoOpocTeil.

Ileno B TOM, YTO NPOCTPAHCTBEHHAS CKODPOCTh ABH-
JeHNs 3Be3[bl MO OTHOIIEHWIO K HaMm (HaGuiofaTessaM)
COCTOHT Bcerja M3 ABYX CJIaraeMbIX: M3 CKOPOCTH IIpH-
6auaKeHUs K HaM (MJIM yOajeHMs OT HAC) U CKOPOCTH,
NepneHAUKYJISAPHON K HANpaBJIEHHIO HA 3Be3Ay, KOTO-
pas BHI3bIBAET M3MEHEHMA BHAMMOIO IOJIOKEHHS 3Be3-
Abl Ha Hebe, T. e. yrjoBoe IepeMenleHue u300paxKeHHA
sBe3anl. IIpoucxojsiiee 3a eANHUILY BpeMEeHH (CKaxeM,
3a roj) YrJoBoe IlepeMelleHHe Ha3bIBaeTcs COGCTBEH-
HBIM ABUJKeHMeM 3Be3/bl. 3Ha# paccTodHHe 3Be3Jbl, MHI
MOXeM H3 cOGCTBEHHOTO NBHYKEHHS BBIBECTH B JIMHEH-
HOil Mepe cOCTaBJIAIOILYIO CKOPOCTb, IEPIIEHAUKY IAPHY IO
Nyuy 3peHusA. BoipaxeHHas B IuHeiHO (a He B YIJIOBO#)
Mepe, 9Ta COCTABJIAIOIIAN HASHIBAETCA TAHTEHIMAJIBHOMN
cocTaBydlolIel (ciaraeMoit) ABHIKEHHU.
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Hrak, Mpl OyieM IOJHOCTHIO 3HATH IIPOCTPAHCTBEH-
HYIO CKOPOCTH 3Be3Jbl, €CJIM HaMH OIIpefieieHbI M3 Ha-
6mofneHnii paguanpHasg M TAHTMEHIMAJBLHASA COCTABJISAIO-
mue. TouHOCTH ompejesieHUA paAMAJIbHBIX CKOPOCTeH
3Be3J] C NMpOrpeccoM HAGIAIAATEIBHON TEXHHUKH OBICTDPO
BO3pacTaeTr. A cBeJeHHUSA O PACCTOAHHAX 3Be3J, KOTOPHIe
HYKHBI, KAK MBI BHJEJH, AJA IepeBofia COOCTBEHHBIX
ABHIKEHUH B TAHTMeHIMAJbHEIE CKOPOCTH, OYEeHb CKYAHBI
H pacTyT MeaJieHHo. IloaTomy ApTyp OAAUHITOH, H3-
BeCTHBINI aHrJIMICKHMII aCTPOHOM, B HayaJjie 9TOrO BeKa
NOCTaBHJI 3afady: HeJb3dA JIU pa3paboTaTh MeTOA NOJY-
YeHHS paclpefieJIeHHA IPOCTPAHCTBEHHBIX CKopocTeit
3Be3J, OCHOBBIBASICh HA CTATHCTUKE OJHHUX JIMLIL DaXu-
aJIBHBIX CKOPOCTEl H MCIOAB3YS TO, YTO MBI HMeEeM
BO3MOXKHOCTh HAOJIOKATH pazuajibHbBle CKOPOCTH 3BE3J
B pa3JWYHEIX ydYacTKaX Heda, T. e. B Pa3JUUYHBIX Ha-
npaBaeHuax? IlareaecAaTr ner Hasajn (4 Toraa paboraJ
B JleHUMHTpaJCKOM YHHBEPCHTeTe 3aBeAylomiuM Kaden-
poii) yzanoch HaiiTH pelleHHe 3TOiH 3ajauynu. ITO TOXKe
«obpaTHasA» 3ajayda, HO O4YeHb TpyAHasa. A HemeaJeHHO
IOCJIaJ CTAThIO, COAEPIKAIIYI0 3TO pelieHHe, JAAUHT-
TOHY, ¥ OHa Obljia omy0auKoBaHA B XypHayie Kopones-
CKOTO acTpOHOMHUecKoro oomecrBa B JIoHZOHe.

JI1060nIbITEH U TIOYYHUTEJIeH 3Jech elle OAUH aCHeKT.
Mos paboTa, K&Kk yiKe YIOMHHAJIOCh, Obljia ONMy0IMKOBA-
Ha B Aursaun. Cnycra noutu 40 sner B 9TOi cTpaHe ObLI
n3o00peTeH odYeHb 3PPEeKTHBHBIA M MHOrooGeuarONIi
npubop, a TOYHee, IleJafd CJOMKHeMIIas yCTaHOBKAa, KO-
TOopas 6e3 BCAKOrO XHPYPrudecKoro BMEIIaTeJ bCTBa IIO-
3BoJigeT oOcyiefOoBaTh U YBHJAETh CTPOeHWE IJIyOMHHBIX
obnacreii yenoseveckoro moara. Ilpamo-raku daHTacTH-
Ka, MHaYe He Ha30Bellb. ChnenuajibHON KOHCTPYKIIMH
PEHTreHOBCKHUIi ammapaT HCCJELYeT II0 3aJaHHOM IIpo-
rpaMme rosiopy nauuenra. JeransHaa uHpopmManus mnpo-
XOJKAeHHA 4Yepe3 MO3r PEHTTeHOBCKOTO H3JIyYeHUS IIO-
crynaetr 8 9BM, o6pabaTrsiBaeTcsa, M Ha 9KpaHe nmpubopa,
KaK Ha DYKpaHe TeJIeBHM30Da, NOABJIAIOTCA UeTKO Dpas-
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JUYUMBIe «Cpe3bl» TOJIOBHOrO Mo3ra mnanueHra. M cne-
OUAJUCT HMEET BO3MOJKHOCTh <«IIPOYECTh» JaHHBIE H
YCTAaHOBHUTH, TAe UMEIOTCS MATOJOTHYEeCKHe OTKJIOHEHHSA.

YauBuTenbHO 34€cCh €llle M TO, YTO H300peTraTenn
37O yCTaHOBKM' — OHa Ha3hIBaeTcA ToMorpad — MOHA-
THSI He MMeJH O TOoil Moeil paGore, XoTss OoHAa u Obljia
ony6iuKOoBaHa y HHX B cTpaHe. TeM He MeHee MaTeMa-
THYECKasi MOJeJb, KOTOPYI0O OHM INPHMEHHJHU IJS CO3-
JaHHs ToMorpada, MOJHOCTHIO COBHAJAET C TO#, KOTO-
PYI0O NIPHMEHHJ # B acTpodu3HKe AJS oOINpeleIeHuA
pacupejieleHUA IPOCTPAHCTBEHHBIX CKOpocCTeil 3Be3f,
50 set mazan. ITapagoxc? HuuyTs, 3TO IPOCTO JMINHEe
CBHUAETEJILCTBO TOTO, CKOJb 3 (PEeKTHBHBIMU JJA TOBCE-
AHEBHBIX ITPAKTHYECKHUX HYKJ YacTO OKAa3BIBAIOTCS pas-
paboTKH, MeTOABI U peHIeHHs B 00JlacTH TaK Ha3biBae-
MEIX QYHJaMEHTaJIbHBIX HAYK.

Bor emie agBa npumepa. Korga npu aHaiuze u3aayde-
HAS COJIHEYHON Xpomocdepbl OTKPHIJIM CIEKTpaJbHEIE
JUHHMM HEH3BECTHOIO JIEMEHTa M HA3BaJIM 3TOT 3JIEMEHT
resqueM («reJoC» B IepeBOfie C I'peYecKOoro O3HavaeT
«COJIHIIE» ), MAJIO KTO MOT IIpeJCKa3aTh TO KOJIOCCAJIbHOE
Oyayiiee, KOTOpPOE OKHUIAJIO ITOT MOACKA3AHHBIN CIIEKT-
POM 3JIEMEHT B Pa3BMTHH HAYKM M TeXHHKH.

Bropoit mpuMep NIpPOTHBOIOJIOXKEH IepBomy. o mo-
CJIeAHETO BpeMeHH B Tabauie MeHzeseeBa He3aIOJIHEH-
HHIM — BCJIECTBHE OTCYTCTBHSI Ha 3eMJie 3JIeMEHTa C
XHIMHYECKHUMH XapaKTEePHUCTHKAMM, COOTBETCTBYIOIINMH
3TOMY Y4YacTKy TaOJHIBl, — OCTABAJOCh MECTO AJA 2Jie-
MeHTa N 43. HesaBHO BBISAICHMJIOCH, YTO CTOJIb HOJITO
NYCTOBAJI0O OHO He CJYYaiiHO: ero SAApO 4Ype3BHIYAHO
HEyCTOHYMBO. JTOT 3JIEMEHT B0OOIlle OTCYTCTBYeT Ha
3eMJle B eCTeCTBEeHHBIX ycJIOBHSX. EMy jganu HasBaHHe
TexHenuA. OH BO3HHKaeT B Ja0OpPATOPHBIX YCJIOBHAX B
He0ONBIINX KOJIHYECTBAX, IpPH HAAEPHHIX peaKnuAXx.

! Aurnuiicknit mmxemep I'. XayHchung M aMepHKaHCKHii

matemaTnk A. Kopmak 3a cospanue romorpada OBIIM yAOCTOEHBI
HoGenesckoit npemun 1979 r. mo meguuune.
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Mo HO NOHATH U3YMJIeHHe (PUIKMKOB, KOr'Ja OHM Y3HAJIH,
YTO aCTPOPHU3HUKH OOGHADYKHJIM CJeAbl TeXHeUudA BO
BHEIIHUX CJIOAX PALa HECTAIMOHAPHBIX 3Be3J.

Ia, ray6uMHabel KOcMOCa — YHHKaJbHasA H Ge3bpex-
Hasi 1abopaTopus, I'Jie BelleCTBO M 3Heprud TpaHcdop-
MHDYIOTCA APYr B Apyra Ioj BO3jelCcTBHEM I'MTaHTCKHUX
nmepenajfios AaBJeHH# U TeMnepaTtyp, T'Ae B OecumcJeH-
HEIX KOMOMHAUMAX HX 3JI€MEHTAPHBIX COCTABJIAIOIINX
«3aIM(POBAHBI» BCe TANHBI NMPOMCXOXKAEHUS H pPa3BH-
tua CosHeuHO cucTeMbl, ['asakTHkuM M camoii BceneH-
Hoil. Pasrajky 3TUX TaiH TaAT B cebfe U KOCMHMYECKHe
JYYH: eKEeCeKyHJHO Yepes IJIOUaAKY B OAMH KBajapar-
HbIli MeTp Ha I'paHHIEe aTMocdephl U 3eMHOH IOBEPXHO-
cTH npopeiBaloTcH Gosiee 10 Thic. 3apsAKEHHBIX YACTHI,
BJIETAIOIIMX B HAM M3 KOCMOCA IIOYTH CO CKOPOCTHIO CBe-
Ta. YacTHIBl ¢ TAKUMHM CKOPOCTSIMHM Ha3BIBAIOTCH peJs-
THBUCTCKMMHM, NMOTOKM HX M €CTh KOCMHYECKHe JIyUH.
MHoOrse MUJIJIMOHEL JIeT ONYKAAIOT OHK 110 KOCMUYECKHM
6esgHaM, IIPAMO MJIM KOCBEHHO 006A3aHHBIE CBOHM POXK-
JeHHeM THTAHHYECKMM B3phHIBAM B aTMocdepax 3Be3]
Hamel Tasakruku. CerofHA ACHO, YTO reHepanusa KOC-
MHYEeCKHX Jydel ecTh sBJIEHHE yHUBepcaJbHOe — OBICT-
pble YacTHUIBI OGHApYKeHBl U B APYTUX rajJIJakKTHKax, U
B MeXX3BEe3JHOM IIPOCTPAHCTBe, H B 000J0YKax cBEepX-
HOBBIX 3Be3[.

Boo61te, # cuuTa0, YTO €CJM B MHHYBIIee CTOJIeTHE
OTKPBITHA (U3HKOB IOMOTAJIA ACTPOHOMUH OOGBACHATH
MHOTrMe Hpouecchl B KOCMOCe, TO Tenephb yyKe ACTPOHO-
MMA CTUMYJHPYET TBOPYECKHE HCCJIefOBaHUA (U3HKOB.
Benrs HOBEIEe QaKThl, pacKphIBaeMble acTPOdH3UKOM, CBA-
3aHBI CO CTONb TOHKMMH, I'’MIyOOKMMH CBOCTBAMH Bellle-
CTBa, YTO AJS MX MOHMMaHHUSA TpeGyeTrca Gonee GuicTpoe
pa3sBUTHe HALIMX CBeJeHUH 06 3/1eMeHTapPHBIX YacTHLAX,
06 BJIEKTPOHHO-AfEPHOM NJja3Me M CBEPXIJIOTHBIX CO-
CTOAHHAX MAaTepHH.

Bce aTO KacaeTcs 3Be3/i, HX KU3HeHHOro nukJia. Ho ne
MEHBIINI HHTepec AJs HAIIUX 3€MHEIX JeJl MMeeT H
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H3ydyeHHe IPOIeCCOB, MPOUCXOAAIINX Ha nuaHerax CoJ-
He4YHOM cHCTeMBbl, OYeHb He TOXOJKHMX JAPYr Ha JApyra.
Bexp ecaim MBI Ha BeHepe mmeeM /ejl0 C BBICOKHMMH IIO-
BePXHOCTHBIMH TeMIlepaTypaMu, TO HUYero mozo6HOro
He HabaiofaeTcd y naaHer-ruranTos CaTypHa, YpaHa M
Henryua. ¥ Carypua m HentyHa BepXHHe CJIOM aTMO-
cdepbl LOCTATOYHO IPOXJAAHEL. ¥ NJIAHET-TUTAHTOB UMe-
eTcs Macca xapakTepHeiwmux ocobenHocreil. Hanpumep,
y HMX HeT TBePABbIX BHYTPEHHHX nosepxHocTeil. ITo cBo-
eMy XMMHYEeCKOMY COCTaBY BCe OHH OUeHb OJIM3KH, BUAH-
MO, K TOMY IIPOTOBEIeCTBY, U3 KOTOporo cdopMHpOBa-
nack Conneunas cucrema. Ux armMocdeps — 3TO mepBUY-
HEle aTmocdephbl, COXPAHHUBIIME CBOIO JJIEMEHTHYIO
CTPYKTYPY NPHMMEPHO B TOM K€ BHJE, B KAKOM OHa Oblia
OK0JI0 5 miaph. Jet Hasaj. Kcratu rosopd, oHa OY€Hb
6au3ka K xumudeckomy cocraBy CosHua. B Heit MHOTO
BOJIOpOJA M TeJus.

Oco6bIii HHTepec BHIBHIBAET BYJIKaHHYECKas aKTHB-
HOCTB, cJIefhl KoTopoit Habmogalorca y Ten ConHeuHoit
cucremul. I'osopa 06 3ToM, MBI MMeeM B BHUAY, Npexpe
BCero, CIIyTHUKHM OOJbLINX IJIaHEeT, OJHAKO HECOMHEH-
Hele cJjefbl BYJKAHHYECKOH AaKTUBHOCTH HMeIOTCH
rakxe Ha Benepe, Mapce. K cokanenuio, obHapy-
JKeHHe BTUX CJeLOB y HeKoropbix Ten CoJsiHe4HOH cuc-
TeMBl 3aTPY/JHEHO B CBA3HM C TEM, YTO BHELIHMUH BUJ IO-
BepXHOCTel IJIaHeT MOoJBepraJics B Te4eHHe MHJIJIMOHOB
JIeT CUJIBHBIM U3MEeHEeHHAM H3-3a NafileHUs Ha HUX MeTeo-
pHTHEIX TeJi. IIoCKOIBKY 3TO ABJIEHKEe, KAK M BYJIKAHHU3M,
BéfleT K 06pas’soBaHMIO MHOTOYMCJIEHHBIX KpaTepoB, TO
ANA BHIEJEHHA YMCTO BYJIKAHMYECKHX oOpasoBaHUi
yacTo TpebyioTca Gosiee TOYHbIe W TOHKHMe HabiioneHud.

Heo6BbATeH KOCMOC, U HEOOBATHHI Ka4eCTBEeHHHIE H
KOJIMYECTBEHHEBIE XapPaKTePUCTHKH IIPOMCXOAAILIUX B HEM
coObiTUil U ABJeHHI. A 3TO 3HAYHUT JIMIIb OAHO JAJIsI Ha-
meil HayKM: NepCIeKTHBHEI e€e pasBUTUA Ge3rpaHUYHHI.
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3Be3Asl CMOTPAT BHH3

AcTpoHOMHSA maeT cerofHs Maccy TOUHeMIIMX, 6es-
omKMGOYHBIX CBEJIeHUM M TPEeACKA3aHUN — O ABUMKEHU-
fAX TJIaHeT, IePHOAAX HUX IPOTHBOCTOSHHS, 3aTMEHUAX,
O NMepHOANYECKOM IIOABJIEHHHM KOMET, AKTHBHOCTH Hallle-
ro cseTuiyia u Tomy nmoxodoHoM. Ho B TO Ke BpeMsd, KakK U
BO BCAKOH mporpeccupymoomeili o06iacTd NTO3HAHUS, B
aCTPOHOMWY OYeHb MHOTO c¢ep, I'ie BCe TOJBKO B CTAAUHU
craHoBJeHusA. I 31ech OTKpLIBaeTCA LMIMPOKOE IOJ€ IJs
IIpeAJIOKeHU, a MHOTAA Aa’Ke IpeJiCKa3aHuil coBepllIeH-
HO ZIpyroro pojfa — TrHUIIOTE3, KOTOPble MOTYT IIOATBEP-
JUTBCSA, a MOTYT U HeT. Ecaiu oM moJsiyualor ofiiee mpu-
3HaHUE, TO CTAHOBATCA JIEMEHTAMM TOM HJM HMHOU Teo-
puH, eciy HET — OT HHUX OTKA3HIBAIOTCSH.

He Bce xKoHuIemiuu, KOTOPHIE POMKIEHBI B BlopakaH-
CKO#i 06cepBaTOpPUH, MOJYYUIU IOBCEMECTHOE U 6e30ro-
BOPOYHOE NTPH3HAHUE y HAIIMX KOJIJer. B 5TOM HeT HU-
4ero yAUBHUTEJLHOTO: Belb MBI paboTaeM, KaK f y¥Ke OT-
MedaJi, Ha TPaHH YCTaHOBJIEHHOTO, HU3BECTHOTIO C ellle He
uccaenoBaHHBIM. VI 6bLIO OBl HEMOCTH)XHMMBIM TIOJIHOE
eIUHOAYILINE B HCTOJKOBAHMU TeX HJIM HHBIX HOBBIX
ABJICHHH H THIIOTES3.

Hanpumep, B Tako#f HeompegesieHHOM o6GjacTu 3Ha-
HUA, KaK TOHUMaHKHe BcesienHoi B 1esioM (a 3Ta 061acThb
KpaiiHe HeonpejesieHHa, IOTOMY UTO IPSAMEBIMH Habome-
HUSAMH aCTPOHOMOB OXBaueHa IOKa JHIIbL HeGoJblIas
ee 4acTh), HaAMOOJbIlee PACIPOCTPAHEHHE TOJIYUYHJIO
IIpeAcTaBJieHME O TOM, YTO cOBpeMeHHasd BcesienHas BO3-
HUKJa npuMepHo 20 MJpA. JeT Ha3a g U3 HEKOero BechbMa
IIJIOTHOTO M ropsiyero npotoBelecTBa. CerogHs MOYKHO
TOJIBKO rafiaTh, KaKUM OBIJIO 3TO IIpapOAHUTEJIbCKOEe Be-
mecTBo BceeseHHOI, KaK OHO 00pas3oBaJiOCh, KAKUM 3a-
KOHAM NOAYMHSJJIOCH M 4YTO 3a IPOIlecChl MPUBEJIU K €ro
pacumiupenuio. CyuiecTByeT TOUYKA 3peHHsI, YTO C CAMOTIO
HavaJja MPOTOBEIEeCTBO C TMTAHTCKMMH CKODOCTAMM CTa-
JI0 pacmiupaATbcA. Ha HavaJIbHOM cTaAWM 9TO KOJIOCCATb-
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HOIi TIJIOTHOCTH OJHOPOJAHOE BellleCTBO pasJeTasoch, pas-
Gerajioch BO BCEX HAIPABJIEHUMAX M IIPEACTABJAJNO H3
ce6s OHOPOAHYIO 6YpJIAILYI0 CMeCh HeYCTONYUBEIX, IO-
CTOAHHO pacHafaloLiuXCAd NMPH CTOJKHOBEHHMAX YacTHI,
cpeAM KOTODPHIX OBIJIM M Takue, YTO JOMHHUPYIOT B Heili
M CeroiHf: IMPOTOHEBI, HEHTPOHBI, 3J€KTPOHLI U AJpa re-
JIUs, 8 TaKKe QOTOHBI, HeHTPUHO ¥ aHTHHeHTPUHO. OCTHI-
Basi W B3auMoOJeHCTBYyA HA IPOTSXEHHM MHJIJIIMOHOB
JIeT, BCS 3TA Macca pPACCeTHHOTO B IIPOCTPAHCTBE Be-
[IeCTBA KOHIEHTPHpOBajachk B 00JbllIMe W MaJjble Iraso-
BBle 06pa30BaHUA, KOTOPLIe B TeUeHHe COTEH MHUJIJIMOHOB
ner, cOMNKAaACh U CJAUBAACH, IIPpeBpallajuch B rpoMal-
HBEIe KOMILJIEKCHl. B HHMX, B CBOIO Oouepelb, BOZHHKAIOT
6ojlee MJIOTHBIE YY4CTKHM — TaM, I'ie BIIOCJEACTBUU U
o6pasylorca 3Be3bl M Jake IieJibleé laJIaKTUKH. O6pa-

* 3yI0TCS OHM NPHMMEPHO IO ciepylomeil cxeme.

B pesyabTaTe rpaBUTALMOHHON HecTaOHMJIBHOCTH B
pa3HBIX 30HaX 0GpPa3oBaBIIMXCSH rajlAKTUK MOTYT cdop-
MHpPOBaThCS IJIOTHBIE «IIPOTO3Be3AHBIe» 06jaka ¢ Mac-
caMy, OJM3KMMH K Macce Halllero CBETHJIA.

Hauapmuiica B KaKAOM M3 HMX IIpouecc coxaTud Oy-
JeT He TOJIBKO IIPOJOJIKATHCA, HO M YCKOPATHCS IOX
BIMSAHNEM COOCTBEHHOTO IIOJIA TAroTeHuA. Ilpomecc »TOT
CONPOBOXJaeT CBOGOAHOE MafieHue YacTHI] 0o6aKa K ero
HEeHTPY — IPOUCXOAUT fABJIEHHE, OOBIYHO Ha3bIBaeMoe
rpaBHTALMOHHEIM cikKaTueM. B meHTpe o6snaka o6Gpasy-
eTcsl YIUJIOTHEHHE, COCTOodlliee CHAYaja M3 MOJIEKYJIAP-
HOTO BOJOPOJa M TeJuA B TeX IPONOPIUAX, B KaKHUX
OHY BXOAWJM B COCTAB NepBOHauYanbHOro o6iyiaka. Boa-
pacTaHMe IIJIOTHOCTH M TEMIIePaTypPHl B LieHTpe IPUBO-
INT K pacrajgy MOJIeKYJ BOAOPOAa HAa aTOMEI, K MOHH3A-
LMY aTOMOB ¥ 06pa30BaHHUIO ILJIOTHOTO YCTOWYNBOTO AAPA
TIPOTO3BE3HI.

SApo OKpPYXXeHO CPaBHUTEJBHO TOHKHM CJIOEM oOce-
Zaloero Ha Hero BemecTBa o6saka. ITo Hapy:KHOH mO-
BEPXHOCTHM 3TOTO CJIOA IIPOXOAUT TaK Ha3bIBAeMbIil yaap-
HBIll (PpPOHT, TeMmepaTypa B KOTOPOM OYEHb BBICOKA.
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Benp uMeHHO B 9Ty IIOBEPXHOCTH Bpe3aeTCs IIafalOlluii
Ha Hee raa.

HenpepriBHoe BRINTaZileHNe ra3a Ha MOBEPXHOCTD SApa
MIOCTENIEHHO yBEeIMYNBaeT MACCY AApa IpoTo3Be3nbl. Ye-
pes 1000 ner mocme 06pa3oBaHust TPOTOZBE3AHOTO ALpPA
ero macca OyZeT COCTABJIATEL yiKe 3AaMETHYIO LOJIO0 MaCChl
Conuna.

Ilo mepe pocra macchl agpa pacreT TeMmepaTypa
yAapHOro ¢pOHTa, M CpPaBHMMAsA C Hell TemMmepaTypa B
LIEHTPe A pa MOCTENeHHO YBEJIUYUBACTCS [0 HECKOJIBKUX
JEeCATKOB U COTEH ThICAY IPafycoB. Yepes HeCATKU THI-
caY JeT mocsie o6pasoBaHus AApa, KOUJa TeMIepaTypa
B HEM JOCTUTraeT HeOOXOLMMBIX BEJIWYHUH, B AApe HAYUH-
HAIOTCS ANEPHBIE DPEeaKIUM, COMPOBOMKIAIONINecH BhI-
JeJleHVeM KOJIOCCAIbHOM sHepruu. B ¢Boio ouepens, anep-
HOe TOpeHue INIPUBOJUT K IUDKYJISIKH BellecTBa BO
BHEINHUX CJIOAX AApPA — 3TO SBJEHHE HOCUT HABBAHUE
KOHBEKIHUY. I'paHuUAIMe ¢ 30HON TOPeHHS CUJIBHO HAa-
rpeThbie CJIOU BEIIEeCTBA IMONHUMAIOTCS BBEPX M, OXJIAAUB-
LI{Ch, BHOBb ONYCKAKOTCA BHU3. B TeueHue BCero Ipo-
JAOJIMKAIOIIErocs IIpollecca IPUPAIIEHNS MacChl 3Be3Ibl
SIIePHOE POPeHue TAMKENI0T0 BOLoposa —— AeiiTepus — sB-
JIFAETCA HCTOYHUKOM 3HAYMTEIBHOTO KOJIMYECTBA 3HEp-
run. OHa MePeHOCUTCA B HADY K HbIE CJION 3Be3]bl KOHBEK-
Iueil, Y4aCTUIHO BBIJIeJIAETCA HAPYIKY BMeCTe ¢ DHepTHeii,
KoTopasd ocCBOOOMKAaeTcaA Ha MOBEDXHOCTH YIAPHOTO
¢bponTa. Cam mpoliecc IPUPALIEHUA MACCH 3Be3JbI, UIPa-
IOIlKH B M3J1araeMoil cXeMe OCHOBHYIO DOJIb, IMOJIYUHJI
HagBaHWE CTAJUU OCHOBHOM aKKDPELIMH.

OrpomHas BHewHsAsA o060J0uKa 06JAKA [IOCTEIIEHHO
YMeHbIIaeT CBOH 00beM HU3-3a MajfieHus 06pasyIoLero ee
BEIleCTBA K LEHTPY NIPOTO3Be3Abl. 9Ta 000J04Ka IIpakK-
THYECKH COXPaHAeT NOCTOAHHYIO TEMIepaTypy, IIPU KO-
TOPO# ucHmycKaeTcs uHdpaxKpacHoe uaaydyeHue. Tak Kak
ras ¥ HbLJIb CO BCEX CTOPOH MAaJalT C YCKOPEeHHEM K
IEeHTPY 06J1aKa, X IJIOTHOCTE C MPUGIMIKEeHHEM K DTOMY
IEeHTPY Bo3pacTaeT. Ha onpeneseHHOM paCCTOSHUU OT
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TymaHHOCTE «Po3eTka»,
coCTaBIAIONIAA
LeHTPAJbHYI YacTb
3BE3IHON acconuanuy

B CO3Be3[UN DBJU3HEIOB.

UeHTpa o6Jiaka Iajalollye Ia30MblieBble YACTUIHI HA-
JUHAIOT HarpeBaThCS UAYUIMM HApPYXy (HABCTpedy uM)
HH(MPAKPACHEIM H3Iy4eHUeM U 06pasyloT IOBepXHOCTS,
Ha3bIBAE€MYI0 MBLIEBOIN (Qorocdepol NPOTOBBE3HbI; ee
TeMIepaTypa COCTaBJAET HECKOJIbBKO COTEH I'pPajgyCcos.
WudppakxpacHoe wusiyueHUe, COOTBETCTBYIOIIEE HMEHHO
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3TOH TeMIepaType, MOIKET 3aPerucTpupoOBATL 3€MHOM
HabozaTeNns.,

C panpHedmuUM IpUbIHIKEHHEM K LeHTPY IPOTO3Beas-
ABL IVIOTHOCTh €€ IEBLIeBOH 00OJIOYKM IPOZOJIIKAET BO3-
pacraTh, HO OJHOBPEMEHHO PACTeT ¥ TeMIIepaTypa B STOM
oGosouke.

IIpumepHo uepes 50 Twic. net KOHBeKIIue# Oyzer
OXBadeHa MOYTH BCA NPOTO3BE3JA, €llle depe3 TAKOH e
IIPOMEXKYTOK BPEMEHU ee MAacCa CTaHeT pPaBHOH Macce
Conrua. B Kakoii-To ‘MOMeHT IpeKpaIaeTcss akKKpelus
(BEITIaJEHUE HA 3BE3LY OCTATKOB TIepBOHAYAJILHOTO 06J1a-
Ka), HO HaYHeTCd MeJJIeHHOe T'DABUTANHOHHOE CIKATHE
ee. Yepes 25 MuH. JeT mocsie Hauyasa Beero mpouecca
IJIOTHOCTE B IIEHTPE SiAPa CTaHEeT MAKCUMAaTbHOM, TeMITe-
baTypa TaMm nogHuMercs Beime 10 mMiH. rpangycos. Ocwo-
BOMi IIEPHBIX PEAKUMI DU 3TOM CTAHOBUTCH IpeBpaiie-
HHe Bomopoxza B reauii. Eme uepes 25 mum. ser 3Be3za
OKOH4YaTeJIbHO PCPMUDPYeTCsi, IPOUCXOAAIINE B Hell npo-
LECChl CTabUIUBUPYIOTCA U GYLYT NMOAJEPKUBATL ee B
AOCTUIHYTOM COCTOSIHMH BCIO €€ JKM3Hb, & 3TO MUJIIHAD-
OBI JIeT.

TakoBa knaccuueckas cxema 06pasoBamus 3Be3J U3
nporoo6naka. TOTo MJIM MHOTO BapuaHTa ee TIPUIEDIKHU-
BaeTcs HBIHE GOJIBIIMHCTBO TEOPETUKOB. OgxHako acrtpo-
HOMBI-HAGJII0OaTe/IN, AJIA KOTOPHIX BaKHEHIINM apry-
MEHTOM CJIYaT (QaKThl, OTHOCATCA C HEKOTODBIM CKeIl-
CHUCOM K STHM IIPEJCTaBJIEHUSIM TEOPETHKOB.

Hanpuwmep, mbl 8 Bropakane IpuAepX XUBaeMcA MHOH
KoHIlenuuu. He Brasasick B 0co6o cioskHBIE TeopeTuye-
CKHE BBIKJIAJKHU, CKAXy JMIIb, YTO IPH OGOCHOBAHUM
KJIaCCUYeCKO cXeMbl 06pasoBaHUA 3Be3L M UX OOIBIIHX
¥ MaJbIX TPynn us suddysnoit MaTepuu — rpomagHBIX
Mo 06'beMy ras3oBHIX 06JIAKOB, TYMAHHOCTEH — [IOSBIIA-
I0oTCA DPOCTO HENMpeoJOJIUMBIE TPYAHOCTH ¥ IIPOTHBO-
peuwns.

ITpesxge BCero BO3HHUKAIOT CJeLYIOIINe BOIPOCHI.
B nabmomaemoit HamMu o06nacTu Hamlei TanakTuru, B
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BukoHMYecKas
KOMeTapHAs TYMAaHHOCTH
Tlapcamsan 22.

3BE3IHBIX acCCOIHaIlUAX I[IOUYTH BCErja IPUCYTCTBYIOT
rpoMaZgble 1O 06BbeMYy TYMAHHOCTH, MOJIEKYJIApPHBIE
ob6rmaka. [TokazaHo, YTO TMTraHTCKHE MOJICKYJIspHBIE 006-
naka ('MO) uaie Bcero BCTpeYalOTCSA TaM, e IIPO-
HCXOAAT Tpollecchl 3Be3noobpasoBanusi. OueHb ™Mayo
I'MO, B xkoTopEIX HeT TaKkux mponeccos. Ho sTo o3Hauaer,
uro 'MO posKHBI MMeTh TAKOM K€ BO3PAaCT, 4TO U MO-
JIOAbIe 3Be3JHbIE I'PYIIbl — 3Be3JHbLIE aCCOIHAINHU, T. €.
MOpALKa HECKOJIBKMX MHJIJIMOHOB JieT. IlosToMy cKazaTsh,
4TO 3Be3Abl npoucxogar ud 'MO, — »To 3HAYUT HHUUETrO
He pelluTh, U060 cpasy BO3HHKAET BONPOC: OTKYJa BO3-
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HuKaloT I'MO? CTOpOHHHUKM TMIIOTE3bl KOHAEHCAIUH AY-
maioT, yTo I'MO, B ¢BOIO ouepelb, BOSHUKAIOT B pe3yJib-
TaTe CJIUAHUSA 06JAKOB MaJIBIX pa3MepoB, HO IIOKa Bce
HabNI0leHUsI CBUAETEJbCTBYIOT JIMIINBL O Mpolieccax pac-
CeMBaHUS.

BBISICHHJIOCH, YTO THIIOTETHYECKOE CIKaTue TyMaH-
HOCTell ¥ MOJIEKYJISIPHBIX O0GJIAKOB peaJlbHO HUIJe He
Habmoganock. Ha camoMm ke gmeJie yacto Habuopaercd
NpAMO IIPOTHBOIOJIOMKHBIH IIPOIlecC: MCTEYEeHHUS MaccChl
BeIlleCTBa M3 I[€HTPa STHUX 3Be3JHBIX I'PYIIN M U3 TMTaHT-
CKMX 3Be3J ¢ MOCJeAYIOIIUM paccedHHEM ero B MeXX-
3BE3JHOM ITPOCTPAHCTBE.

BelBoj, HampamumBaeTcs caM coboii, 1 MBI ero cjeia-
au. EcTs BCe OCHOBAaHMS MoJIaraTh, YTO 3Be3Jbl, UX Fpyil-
nel, guddysHaa marepusa (06s1aka, TYMaHHOCTH) BO3HH-
KalOT OJJHOBPeMeHHO B peayJjbTaTe NpeBpaleHuil (pac-
majia) MJIOTHBIX MAaCCHBHBIX TeJl He3Be3AHOH MpUpoAbl —
npoTto3ses. Mory 1o6aBuThb, 4TO, XOTA MBI ellle U He MO-
JKeM faTh MOApo6HOH XapaKTepPHCTHKM BellleCTBa 3TOM
IIPOTO3BE3bI, TEOPETHUECKHE PACUYeThl y0exKAa0T B 60JIb-
110l BEPOATHOCTH €ro CyIeCTBOBAHUA MMEHHO B TeX CO-
CTOSHUAX, KOTOpble 0O0eClieYuBaIOT €ro Iepexoj, Ipe-
BpallieHhe B 3Be3bl U AuGPY3HYIO MaTepHIO.

IIpaBga, ¥ CTOPOHHMKOB KJACCHUYECKOH CXeMbl €CTh
elle ofuH A0BOA. Hy XOpouio, TOBOPAT OHHU, MCTedeHHE
BelllecTBa U3 IeHTpa 3Be3AHBIX TPYII U U3 MAaCCHUBHBIX
3Be3] AeHCTBUTEeJbHO HMeeT MecTo. OAHAKO OHO KpaiHe
HUYTOXXHO II0 CPAaBHEHMIO CO Bceil maccoil objaka uJH
TymaHHOCTU. He craHeTe ’Ke BBl YTBep¥KJaTh, UTO IIO-
clefHHe €CTh Pe3yJbTAT TAKOro ucTeueHUdA?

ITouemy ke He craHem? FIMeHHO 9TO MBI M TOIBITA-
eMCs OO'BLACHUTD NpPHU JaJjibHelillleM 000CHOBAHUHM HAalllero
B3TJIAa, pasyMeeTcH, Ha OCHOBE HaGJIIOJaTeNbHBIX QakK-
ToB. KcraTtn, cunraio HeOOXOAMMBIM CKa3aTh, 4YTO UIEIH0
0 BOBHMKHOBEHUHM TYMAHHOCTEH B pe3yJibTaTe UCTEUYEHUA
BeLI[eCTBA M3 3Be3] ellle JO0 HAC BHICKA3BIBAJI M3BECTHBIN
coBeTcKuil yueHnwlii Bopuc AnekcaHzpoBud BopoHIOB-
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BenbssMuHoOB.

Ins npuMepa mpocyefMM KHU3Hb Haubojee MacCHUB-
HBIX 3Be3dJ] (ux macca B 10 pas OoJsibize mMacchl Hallero
ConHua).

Tak uJIM MHayYe, HO BOT MacCUBHAsA 3Bes3fa chopmu-
poBaJiack. Uto ke xaet ee B Oyaymem? Ilocye Toro xak
HACTYNMJIO PABHOBECHOE COCTOSIHME M MOIIJIH yCTOUYHU-
BhHIE, CTaOUJIbHBIE AlepHEIe peaKIliH, 3Be3/ia, KaK TOBODAT
ACTPOHOMBI, BEIXOQUT Ha TJIABHYIO MOCJI€AOBATEIBHOCTD.
ToBopsi KpaTKoO, 3TO TakKo# rpapuK, Ha KOTOPOM DPacIio-
JaraloTca BCe 3Be3[bl B 3aBHCHMMOCTH OT IIPOXOAUMON
MMM TOM HJIM MHOM CTaAWM CBOEro pa3BUTHA. B TeueHUe
MIPOAOJIAKUTENBHOrO IePHOAA SBOJIOLUY 3BE3IbI — MEXK-
Iy ee pOKIEeHHEeM U IOCJEAYIOUINM «yracaHueM», Iepu-
0/ia ee «3peJIOCTH», B ee HeJAPaX COBEPIUAIOTCH OTHOCH-
TeJIbHO cTaGuJIbHbIE BOJOPOAHBIE PeaKIUU, IIPU KOTOPBIX
CHHTE3UPYIOTCA reJuii U GoJiee TAMKeJIble 9JI€eMEHTHI.

B mMomeHT BbIXOZa (IOHATHE, pa3yMeeTcs, BecbMa
YCJIOBHOE) 3Be3AbI Ha IJIaBHYIO IIOCJIEOBATEJIBHOCTD TEM-
neparypa ee sApa 3aBHCHT IIPEXKJAe BCEro OT MaccChl
«HOBOPOKJeHHOM» : yeM 0GoJIbllle Macca, TeM BBIIIE TeM-
neparypa.

Ecth eme oaHa ¢pyHIaMeHTaJbHAs 3aKOHOMEDHOCTH
B QYHKIMOHHPOBAHUMY CTAI[MOHADHOMH 3Be3bl: PABEHCTBO
reHepUPYeMO# u wucHyckKaeMoil e 3Hepruu. CKOJBKO
TEeIJIOBOH JHEPTHH IeHEepPHPYETCH, CTOJHKO M3JIYydaeTcs
(06 2TOM roBOPHT IIOCTOAHCTBO OJIeCKA 3Be3J B TeueHUE
O4YeHb GOJIBIIMX BPEMEHHBIX Hepuonos). Ilpumepom mo-
KeT cayuTh XoTa O0bl CoJiHIlE, BeAb TOJBKO €ro JJH-
TeJbHOE OTHOCHTEJIbHOE CIIOKOMCTBHE IIO3BOJIMJIO BO3-
HUKHYTb H JOCTHYH CTOJIb BBICOKOI'O YDOBHS 3eMHOM
KU3HHN. Buaumo, He HaJO CHELHAJILHO NOSACHATH: CUJb-
Has BCIBIIIIKA, B JECATKH pa3 MPEBOCXOAAIIAS OOBIUHBIN
ypoBeHb cBeTumocTH CoJiHIIA, IpuBesa OB K CaMBIM
KaTacTPOPUUYECKUM IOCJIEACTBUAM IJIA JKHUSHH Ha 3eMJe.

B HOBOOOpa30oBaHHOI Hallleii 3Be3/ie BOJAOPOJa MHOTO,
3amac ero nMpomnopuuoHaJjeHd mMacce 3Be3fanl. Toil ke mac-
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V130 e HCUTOMETPHUYECKHI
CHHMOK KOMeTapHOH
rymannocTu [lapcamsan 22.
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Ce, HO YXe B ‘{eTBepTOﬁ CTeIleHHu HpOHOpHHOHaJIeH %1 pac-
XO0n, I‘OpIO‘{EI‘O Ha IIpOHBBOlICTBO :—)Heprnn, Ha Tepmoanep-
HbIe peammn. A U3 3TOTO cne,znye'r, YTo BpeMeHH, Ha KO-
TOpOe XBaTaeT BOJAOPOJA MAJIA peakiuil (MaH, 4TO OJHO
U TO e, BpeMeHUu HMU3HU Ha FJIaBHOﬁ IIOCJIe,T.LOBaTeJII:-
HOCTPI), y MAaCCHUBHBIX 3Be3[ 3HAYUTEeJIbHO MEHBbIIe.
Ho BOT‘Hac'rynae'r MOMEHT, KOTr'Za BOJOPOJ B Anpe
3Be3/bI «BBITOPAaEeT» IIOYTHU IIOJIHOCTBHIO, 1 OHO CcCHHUuMaerT-
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cd, a 3aTeM IIOCTeIIEHHO pa3orpeBaeTcs U HAUYWHAET pac-
Tu. Korga sXe TemiepaTypa ero BelllecTBa JOCTHUTaeT HOo-
pagka 100 maH. rpaZiycos, B HeM CHOBa HadYUHAaeTCHA pe-
aKIuA, B KOTOPOM «Cropaer» He BOJODOJ, a TeJimii.

IMapajiesIbHO C 3TUMH MIPOLiecCaMU B sifpe, B OTHOCHU-
TeJIbHO TOHKOM IIAPOBOM CJIO€ BOKPYT HEro, IIPOJOJIFKA-
IOTCS BOAOPOJHBIE PeaKIMH, CJIOi 9TOT MOCTEIEeHHO IIPO-
IBUTAETCH K INOBEPXHOCTH 3Be3[bl, BHEIIHWE €e CJOU
Pe3KO pacIilupdAlTcsa, paguyc ee Qortocdepsl pacreT B
IECATKHU pa3, HO TeMIIepaTypa HAPYKHBIX CJIOeB majaer.
3Be3/ia BCTyIIaeT B OUYePEAHON CBOM IUKJ — CTAHOBUTCHA
TaK Ha3bIBA€MBIM KpacHbIM ruranToM. CoueTaHue resue-
BBIX PEaKIMii B IIeHTPe ¥ BOJOPOAHBIX B HaPYMXKHBIX
CJIOSX XaPaKTepU3yeT BHEPTeTHUKY ITOr0 Iepuonra, KOTO-
pBIii MO [AJUTENBLHOCTH BCe K€ Tropas3fio MeHbIIe, YeM
npebnIBaHMEe 3Be3JLI HA TJIABHOM ITOCJIeHOBATEJIEHOCTH.

Haxouerr, BOZOPO, BO BHEIIIHEM CJIOe U I'eJiuil B gape
«BRIFOPAIOT», OCTATKM HAPYYKHOI 0060JOUKM pacceuBa-
IOTCS B MEJX3Be3HOM IIPOCTPAHCTBE, IO e coBeplIaeT
ouepefHOoe cyKaTHe. TeopeTHUeCKHe BBIKJIAJKKU yTBEPXK-
IaloT, YTO ¥ MaCCHBHBIX 3Be3] ¢ IIpeKpalieHeM BbIJeJie-
HUS SHEPTUH ITOcje 3aMHpaHUuS SAJePHBIX peaKkIuUuil Ha-
CTyIlaeT LHKJ KaTacTPODUUYECKOTO CIKATHS OO0 yAUBH-
TeJIbHO MaJiblX (IIPH TaKOIi Macce) pa3MepoB — MOPAAKA
10—20 kM B suameTpe. IIJIOTHOCTE BellleCTBa AOCTUI'AET
YyJOBUIIHLIX BeJWYNH, IPH KOTODHBIX 3JEKTPOHEI KaK OBl
BIIPECCOBLIBAIOTCSA BHYTPH fALpa, TIe B pPe3yJbTaTe HX
B3aMMO/JEeMCTBUA C IPOTOHAMH OOpas3yloOTCcs HeNTPOHBEI.
Appa aTtomMoB paspyuraioTcs, «pPa3faBINBAIOTCA» —
OCHOBHAS 4aCThb HTOr0 KATACTPO(MUUECKU CIKATOrO Bellle-
CTBa IpeBpalaeTcss B HeHTPOHHBIN ras.

He mMory He HAIIOMHUTB, YTO CAMY BO3MOMKHOCTH Ha-
Janyud 1 QYHKIMOHNPOBAHUA BO BeesrleHHOH HeHTPOHHEBIX
3Bes[ ele B 30-e I'T. TeopeTHYECKH IIpeJicKasaJll COBeTCKUM
¢usux JI. II. Jlaugay. B panbHeiiiiemM aMepHKaHCKHI
¢dusuxk P. OmnmnenreiiMmep pasBuJ TOAPOOHYIO TEOPHIO
HeUTpOoHHBIX 3Be3M. I[IHpOKYyI0 M3BECTHOCTH IIOJIYYHJI
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TymMaHHOCTD B BUJe AYI'H,
cBA3AHHAA CO 3BE3JOM
HD 250550.

daxT ux Ha6IIOAATELHOTO OTKPBITUA, KOTAA B 1967 r.
8 Kapenmgumickoil nabopartopuu KemOpupikckoro yHH-
BepcuTeTa BAPYT CTAJM PerHCTPHPOBATECA yAUBUTEILHO
CTPOTro IepUOJHUYEeCKHe PAJHONMIIYJIbCEHL. B mepBBI#l MO-
MEHT HEKOTOpHIe yUeHble yiKe IOTOBBI OBLIM IPUIMUCATE
X HEeKOH BHEe3eMHOH HUBMJIM3AIMH, HO HAYKa OYe€Hb CKO-
po nmama cBOM oTBeT. VICTOYHMKM 3THX CHIHAJOB —
GhICTpOBpAIalolecs HeHTPOHHBIE 3BE3/bl — MNyJbCa-
pbl. OHM BOBHUKAIOT B DPe3yJbTaTe 6BICTPOIO BpAllleHUS
HeHTPOHHOH 3Be3Jbl, ¥ KOTOPOii Ha OJlHO CTOPOHE HaXo-
IUTCS MCTOUYHUK PaJUOU3IyUYEeHUA, & Ha Apyroii TaKoro
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WCTOUYHMKA HeT. llepuoabl myJabcauuy HEHUTPOHHBIX
3Be3, T. . IePUOALI WX BPAIlleHUS, PA3JIUUYHE] U COCTAB-
JISIIOT OT HECKOJBKUX MMJLJIMCEKYHJ OO0 HECKOJIbKUX ce-
KyHZA. A moToMmy cpasy ke OBLJIO yCTAHOBJIEHO, YTO Das-
MepBl KM3JIy4arolero o0bexTa He MOTYT NpPeBHIIATH IIO
INaMeTPy HECKOJNbKHUX JEeCATKOB KUJIOMETPOB, B IIPDOTUB-
HOM cJIydae CKODPOCTh JOJIKHA Oblia Obl OBITH GoJsbile
CKODPOCTH CBeTa, YTO HeAONYCTHMO C IO3UIUAIl COBPeMeH-
HOM QUBUKH.
CeroiHsa GUBUKY ¥ ACTPOHOMBI TOBOPAT ellie 06 0AHO
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Benpinika 3Be3AbI B co60ii mocJsien0BaTEIBHOCTS
ckonyieHuu Iliesgsl 10 sxcnosunuit ogHOM U
(6 uentpe). TOW Ke 3Be3Jbl.

Kaxpas 10-a sxcrosunus

1elIOYKa IIPEeJCTABISAeT HAXOLHUTCA HA HECKOJIBKO
GoJIBIIIEM PACCTOSHUM.
9To menaercs AJisA TOTO,
4T06B! GBICTPO OTJIUYUTH
LPYT OT EpyTra HAa4YaJbHYIO
¥ IIOCJIELHIOIO

| okcrosuumMu. B nenTpe
L CHUMKA HAXOJLSATCS

‘ 4 usobpaskeHus
BCIIBIXHMBAIOINE 3Be3[bl.
Bo BpeMda mnepBbIx
Metiiaiad 6 oxcrosuiuill oTa 3Be3mAa
6BlJIa HACTOJBKO ciada,
YTO COOTBETCTBYIOIIUE
uzobpakeHus

He ITOJIyYUIuch. TONBKO
BCIBIIIKA cHesaa

3Be3[ly HACTOJbKO SPKOI,
4TO OHa 3aleyaTtyesnach
4 pasa.

Pa3HOBUIHOCTHA B3aBepINAIOLIET0 3TAaNa B SBOJIIOLUM
3Be3J 60JbLION Macchl. J[esio B TOM, UTO TeopeTHUecKHe
pacyeTbl, OCHOBaHHBIE Ha OJHOM U3 BapHUAHTOB peJif-
THUBHUCTCKOM TEOPUM TATOTEHUA, [OOINYCKAIOT H Ta-
KYIO BO3MOXXHOCTbB, DU KOTOPOil KoJIancupyoiue (T. e.
KaTacTpOUIECKH CKMMAIOIINECH) 3Be3JHble AApa 60Ib-
o Maccel 06pasyoT He HEHTPOHHYIO 3Be31y, a cylep-
IIJIOTHOE TEJIO — YEePHYIO ABIPY — CO CTOJIb MOLIHBIM I'pa-
BUTAlMOHHBIM IIOJIEM, YTO [a’ke BO3HHKAIOIXe B Hell
CBeTOBEIE KBAHTHI He MOILYT VHTH ¢ ee IIOBEPXHOCTH.

OHa OyJeT BTATHUBATEL B ce6sa BHELIHME O06BEKTHI, HU-
Yero MpM 3TOM He HCIOycKasi. YBUIETh TAKYIO YEPHYIO
ABIDY 06]:»1‘{HI>IM CHOCO60M HEeBO3MOMHO, OJHAKO €€ MOMX-
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HO 0blLI0 OBl OGHAPYIKUTH II0 B3aUMOIEUCTBHIO C ILPY-
ruMu obpexkTaMu. B uacTHOCTU, YepHAA [AbIpa JOJIMKHA
OTKJIOHSATH MIPOXOASAIINE MUMO Hee CBEeTOBhIe ayuu. IIoKa
HabJIoaTeIbHO HEe OTKPBLITA HU OJHA YePHAA ALIPA, HO
CETOJHS CIIEIMAJJUCTHI TEOPETHUECKH OOCY K IAIOT UX BO3-
MOJKHBIE CBOMCTBA C LEeJbI0 06JierduTh OOHaApYyXeHHe
BTUX YEePHBIX ABIP, €CJAU OHU HeHCTBUTEJIBHO CYIIECTBY-
OT.

CoBpemMeHHBIe [JaHHLIE AaCTPOHOMHH COBEPIIEHHO
oIpeneNeHHO TOBOPSAT, YTO CTAJUs IIPEBPAIEHHS Mac-
CUBHOM 3Be3Jbl B HEUTPOHHYIO MOMKET COIIPOBOMKIATHCS
IpaHAUO3HBIMHU TasKe AJisd MmacumiTaboB BeesieHHOI B3pHI-
BaMu. Ilo TepMMHOJIOTMM AaCTPOHOMOB, 3TO BCHBLIIIKHU
CBepXHOBBIX, fBJIEHHE B OOIIEM-TO JOCTATOUYHO DPejKoe,
ocobenno B Hamiel T'ajnakTuke, ecau CyAUTL 0 TOM XOTS
OBl IIO JIETOIIMCHLIM MCTOYHMKAM. TAKYIO BCOBLIUIKY yIa-
Jock yBuZeTh B 1604 r. 1. Kemyepy; coBpeMeHHBIE Ke
HaburogaTenu OoTMEUAOT UX M B JAPYIrUMX rajaKTHKaXx.
U BOT 4TO XapaKTepHO: MO MOIIHOCTYA U3JIYUYEHUH (B €ro
MaKCHMAaJIbHOM ITMKe) BCIBIIIKA CBEePXHOBOM MIpeBhIIIaeT
WJIY DaBHSETCA CYMMAapHOHW MOIIHOCTY M3JYYeHUS MUJI-
JIMapAOB 3Be3[ I'aJJaKTUKH, B KOTOPYIO OHa BXOIUT. A 3a
IIepUoJ, APKOTO CBeYeHUA (OH IJIUTCS NPUMEPHO TOJ)
OHA HM3JIy4YaeT TaKOe KOJIMYEeCTBO DHEPruH, Ha KOTOPOe
Hamemy CoJsiHIy mOHaZoOHJIOCH Obl CBBIIIE MHUJJIHADAA
sger. Ilpm sTom CBepxHOBad BEIGPACHEIBAET OTPOMHBIE
Macchl ra3a ¢ KOCMHYECKHMH CKOPOCTAMH OT 7 TEIC.
no 15 Teic. KM/c.

Tak npeacTaBiiseM MBI CerOLHS POKIeHHe M KHU3Hb
3Be3]. /o cpaBHHTeNLHO HeJJaBHEro BpeMeHHU o0Ielnpu-
HATHIM OBIJI B3IJIsAA Ha BcesleHHYI0 KaK Ha HEKyIO CTa-
THYECKYIO COBOKYITHOCTE BCeX €€ 00'EKTOB U [1aPaMeTPOB.
Tlox »TuM DOHMMAaJIOCh, B YaCTHOCTH, YTO IIPOIECCHI
o6pasoBaHuA 3Be3], ¥ TaJIAKTHK 3aKOHYKMJINCH B KaKOH-TO
BIIOJIHE ONpejie/IeHHBIH MOMEHT MUJIIKADABI JeT Hasal.
IlonosxeHne 3TO COBepIIEHHO OIpefielieHHO IIPOTHBOpe-
YNJI0 OCHOBHBIM IPUHIUIAM MaTePHAJIUCTUYECKON aua-
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JIEKTHKH, COTJIaCHO KOTOPHEIM OKPYJKalolias HacC npupoia
HOCTOAHHO pasBuBaeTca. Ho oTCyTCTBMe AOCTATOYHOTO
KoJimdecTBa OGOCHOBAHHBIX HaOM0JaTelbHBEIX AAaHHBIX
He TI03BOJISLJIO Pas3pelluTh 3TO NpoTuBopeune. He mosso-
JIAJNO JO TeX Iop, IoKa Ha TMOMOIIb aCTPOHOMAaM He IpH-

mJau 6ojee TOYHbIe U TOHKHEe HHCTPYMEHTHI ¥ METOABI -

HccIeSOoBaHNSA, NaHHEIE, IMOJyYeHHBIe Pagu0oacTPOHOMHU-
eil, yIbpTPadHOIeTOBO! aCTPOHOMMUEN, PEHTTreHOBCKOH H
MHKPOBOJIHOBOH. McIonp3ys COBpeMeHHbIe TeJIeCKOIIEI,
CBOii BKJIaJ, B cOo3flaHUMe COBPeMeHHOIl KOCMOTOHHMM BHEC
# KoJLIeKTuB BlopakaHCKoit acTpodusmieckoit obcepna-
TOPHH.

BspniBHAdg aKTHBHOCTH
3Be3HBIX MHPOB

Ecniu B sicHyio Oe3nyHHyI0 HOYL IIOBHMMAaTeJIbHEe
IPHCMOTPeThCA K XapaKTepHOH moJioce Muaeusoro Ily-
TH, TO HeJIb3s He yBHUAETH, 4TO OHA KakK Onl Io 60JILIIIOMY,
FHTAHTCKOMY KDyTy TNepecekaeT Bcio HeGecHyio cdepy.
U mb1, HaGaogaTenu Ha 3eMJie, OKa3blBaeMCA MOYTH B
IJIOCKOCTH 3Toro Kpyra. OTyeT/JuBO 3aMeTHO, 4TO
aTa IoJioca AeJlaeTCsA fApdYe U IIUpe — TaM, Iie LeHTP
Mneusdoro Ilytu Hameil F'anaxkTuku, KoTopas BKIYaeT
B cebs, COrJIaCHO HbIHEIIHHUM JaHHBIM, OKOJIO 400 mapa.
3Be3J.

Kak e ycTpoeHa, IO COBpeMeHHLIM BO33PDeHUAM,
mama TamakTuka? Eciu 661 CTOpOHHMI HabaiofaTelib
CMOT pa3oM yBHJeTh ee CO CTOPOHHI, COOKy, OHa TpeA-
cTaBUJach OBl eMy B BHJAe OIDOMHOIO JHCKa, AHaMeT-
pom ‘30 000 mc, CIIIIOCHY TOT'O TI0 KPaAM U C IIaPOBUAHBIM
AApOM B caMoOM IeHTpe. Barnaj e Ha Hee CBepxXy
03BOJHUJ OBl YBUAETh AOCTATOYHO YETKO ee CIupaieBuz-
Hoe cTpoeHue. Hama CosiHeuHad cucTeMa pacrojaraeT-
csl aJIeKo OT sifipa, Ha pacCTosHuM nmpuMepHo 10 000 mc,
Ha iepudepPUH OJHOI0 U3 CIHPAJIbHBEIX PyKaBOB, Me/lJIeH-
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HO Bpallaioulerocs, KaKk H Bce OCTaJlbHbie, BOKPYT
meHTpa. CKOPOCTHL 3TOro BpallleHHs, COIJIACHO IIOCJe]-
HHUM OIleHKaM, CoCTaBJjisieT oKoJo 230 KM/c, 9TO 3HAYMT,
YTO HA MOJHBIH 060poT yxXoauT npuMepHo 200 MJIH. JeT.

Kcratn, mapcek — eAuHMIIa AJIs M3MepPeHUs pac-
CTOosHMiI, NpPUHATAd B A4CTPOHOMMH H  paBHad
206 265 acTpoHOMHYECKHM eJuHHIAM. A cama acTpo-
HOMHMUeCKad eAMHHIlA OIIpeJeifeTcss KaK CpelHee pac-
crosaue or 3emiaun jgo CosHma u©  paBHSAETCH
149 597 870 kM. Ilapcek — eAMHHIIA pPACCTOAHHA
BBeJileHa JIMIIb 3aTeM, 4TOOBI Jlerde OBIJIO ONepHUpPOBaTh
NpH pacuyeTaxX C OFPOMHBIMHM YUCJIOBBIMU 3HAUYEHHUAMH.

CBoeo6pa3HBIMM HMHAMKATOPAMHU PaCCTOSIHMHA AJA
aCTPOHOMOB CJIyKMUT OINpejeJeHHBIH KJjacC IepeMeH-
HBEIX 3Be3J, KOTOphle NOJYYMJM HasBaHUe «liedeupbis.
Bieck medens MeHseTcs CTporo nepuoiudyeckn. OmHa-
KO pasiuuHeie nedeuAsl MMeIOT pa3Hble 3HAUEHHS IIe-
puoga (ot 1 mo 50 cyrok). I3 HabmioZeHuit HalifieHa
CBA3h MeXJAy AJNHHOH NepHoja U CBeTUMOCThIO ILede-
uasl. TIosTromMy 10 AJIMHe IIepHOoja MOXHO OIIPelelIUTh
IOCTATOYHO HaJesKHO CBETMMOCTL lLedeuAnl, a CpaBHU-
Bad CBeTHMOCTL C BUAUMEIM 6JIeCKOM, MBI MOXXeM oIlpeAe-
JUTE ee paccTogHue oT Hac. IlockoJIbKYy B OTAaJIeHHBIX
3Be3AHBIX CHCTeMaX BCerfa HMMeTCs B TOM HJIM HHOM
KoJimdecTBe LiedeHIrl, TO C UX INOMOUIBIO MBI MOMeM
ollpefleIUThL PACCTOSIHHE 3THX CHCTEM JO Hac.

Crnupanu FajakTHK COCTOAT U3 3Be3[, ra3a W HBLIH.
YacTb 3Be3f, KOHILEHTPUPYETCSI B CKOMJIEHUAX ABYX TH-
II0B — pacCeAHHBIX U IIaPOBHIX. B paccesHHBIX OOBLIYHO
COREPXUTCA OT HECKOJBKHX HECATKOB A0 HECKOJLKHX
TpicAY 3Be3f. lllapoBhle BKJIIOYAIOT AECATKH H COTHHU
ThICSIY 3Be3[, NMPUYeM K IeHTPY CKOILJIEHHS NJIOTHOCTB
uX pe3Ko Bo3pacTaeT. B cuiy obpasyiomierocs npu 3ToM
MOIIHOIO II0JIA TATOTEHUs CKOIJEeHUS U IIPUHHUMAIOT
npaBUJbHYI0 chepuueckyio dopmy.

YneHBl CKOIJIEHMS JABHIKYTCS BOKPYI ero IeHTpa
MacChl, 8 CaMoO CKOIIJIeHHe BpalljaeTcsi BOKPYTr LeHTpa
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TanaxTuku. Kak npaBuiio, pacceaHHble CKOILJIEHUA pac-
MOJIOMKEeHBI BAOJb 'alaKTH4eCKOH IIJIOCKOCTH, B CIIMPaJib-
HEIX pykasaXx. lllapoBbie sKe — HX CerofHsA H3BECTHO
6osee 130 — TaroreroT K 1eHTPY l'alaKTuKH, K ee IJIOT-
HOMY YTOJILIEHHIO — aCTPOHOMBI MMEHYIOT ero GaJj-
HeM.

B lanakTinke HaGIOAAOTCA ¥ IJIaHeTapPHbIe TyMaH-
HOCTH, & TaKyKe TeMHbIe W CBeTJible IIPOTAMKEHHBIE TYy-
MaHHOCTH, COCTOSIIHME M3 IbIJIeBBIX JaCTHI|, aTOMOB U
MOJIEKyJl Ta30B, B OCHOBOM BOJZOPoZa (BooOumie HYKHO
3aMeTUTb, YTO 9TOo Hambojiee PACIPOCTPaHEHHBINA B3JIe-
meHT BceneHHoii). B mneHTpasbHO# 30He lajakTUKH
BCTPeUalOTCA KOMIAaKTHBIE 00JaKa MOHIM30BAHHOIO rasa.
Jlanpiie oT Hee PaCIOJOKeHA 30HA, 3alOJIHEHHAA B OC-
HOBHOM HEHTPaJIbHLIM BOJOPOJOM.

Ilo cpaBHUTENHHO HeJlaBHETO BpeMeHH MBI pacroJjiara-
Ji, KaK BBIACHUJIOCH, COBEPIIEHHO HEAOCTATOYHBIMHU
3HAHWAMYE O CTPYKType u cocraBe l'amaxkTuku. He ToJb-
Ko ee mepuepum, HO U caMoOro LeHTpa. PemmuTenbHBIN
HepesioM B M3yUeHHH STHX BOIPOCOB Ipomsomres 6iaro-
Zaps PasBAUTHIO PajHOACTPOHOMUH, YJIbTDPadH0JeToBOM
aCTPOHOMMHK U DEHTTeHOBCKON aCTDOHOMMH.

Iloxasarened QakT: eciu eine B cepeguHe 70-x rr.
CUUTANOCH, 4To o0Ias Macca l'aJlakTUKU MMeeT NOPAN-
ka 300 miupz. mace CosHila, TO TellePb IMOJIyYeHB BeCbMa
y6euTe/IbHEIE JaHHBIE, YTO OHA PaBHAETCA NPHUMEPHO
2100 mapx. mace Hamero cBeTuja. To4HO Tak Xe
BTPOe BO3pPOCJO ¥ yTOYHeHHOe 3HaueHue pajauyca
TajakTuku. DBoJipllle TOro, MHOTHE HCCAeKOBaTelIu Ha
OCHOBe M3yUeHHS DEHTIeHOBCKOro u HHQPPaKpacHOro
MBIy4YeHHs WCTOYHHMKA, HaXoAdllerocs B mueHTpe la-
JIAaKTUKH, — ero AuaMeTp He npesbimaeT 10 acTpoHOMH-
yeckux eauHuI (T. e. 10 paccrosiHuii oT Semau go ConH-
1a), a Macca BIIOJIHE MOKeT COCTABJATH JECATKH MHJI-
suoHoB Macc CosiHIIa, — BRICKA3bIBaIOT MHEH#eE, 4TO 5TO
CBePXMACCHBHOE TeJIO, a COrJIAaCHO B3TIALAM HEeKOTODPHIX
y4IeHBIX, 9T0, BO3MOKHO, CBePXMACCHBHASA YePHad AbIpa.
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3Be3aHas acconualus
h u x Ilepces.

Yuenrie BiopakaHckol o6cepBaTOPUM U B H3yYeHUU
raJakTHYEeCKHX M BHETAJAKTUUECKUX 00bEeKTOB KOHI[EHT-
PUPYIOT CBOe BHMMAaHue Ha HeCTAl[MOHADHBIX O00HeKTax.
Mk 3aHuMaeMcsa QU3MYECKOoil MPUPOLOM OTAEIbHBIX I'a-
JaKTHK ¥ OTAEJbHBIX MX CKoIJieHuii. CBepXCKOIJIeHUS-
MH MBI BoOOuIe He 3aHuMaeMcs. O TOM e, UTO HAM
VAaJioch B 3Toi 00JiacTH, MOMKANYii, camMu 110 cebe JocTa-
TOYHO KPaCHOPEYHBO TOBOPAT TePMHHEBI, IIPUBHeCeHHbIE
HaMy B aCTPOHOMMIO M CTaBIliue OOLIeNPUHATHIMH, Ta-
KHe, KaK «3Be3JHble aCCOIHAlMN», «aKTUBHOCTbL SJep
FaJlIakKTHK», «KpaTHLIe CHCTeMbl Tuia Tpanemmum» u Ap.
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Yo ke CcTOUT 3a 3TuMmu noHaruamu? Ilompobyio, pasy-
MeeTcs B OGIIMX 4epTax, NOACHUTHL CaMble BaX(Hple IIO-
nokeHusi paspabaTeiBaemoii B DBropakaHe KOHIEIIUHU.

Jlo HemaBHeil HOPHI TOCIOACTBOBaJa TaKas TO4YKa
apeHHs: TpoOIeCCH 3Be3000pasoBaHMsA U TaJTaKTUKO-
o6pa3oBaHuA B OCHOBHOM 3aKOHUYMJINCh Ha KaKOM-TO
AaBHO MHHyBIIeM dTalle H Telepb BcelleHHas 3BOJIO-
LMOHUDPYeT B CTaGUJBHEIX, CTAIHOHAPHBIX YCJIOBUAX,
Ge3 ocoBLIX KaTaKjauaMmoB. Ho mpu GoJjiee TIiaTelIbHOM
aHaJin3e HAKOIJIeHHBIX HaOJofaTelbHHIX JaHHBIX BbI-
SACHMJIOCH, UTO HOJJIMHHAaA KapTMHA MHUPO3JaHus OUeHb
Zajieka OT MOJOOHOM CcTATUYECKON MAMJIIINH.

IlepBhle IPsAMbie CBUAETEJLCTBA O Pa3JW4UAX B BO3-
pacTe 3Be3Z ¥ 3BeSAHBIX TPyNn ObLIM MOJNy4YeHB! Ha
OCHOBAHHUM U3yUeHMS BXOAAMMX B ['alaKTUKY 3Be3[HBIX
ckomIeHmit. IIpu 9ToM peuyb MAET 00 OTKPHITHIX CKOI-
JleHUsX, T. €. O 3Be3[HHX IpPyINIax, coAepXamux OT
HEeCKOJIbKMX JEeCATKOB [0 HeCKOJbKHUX ThICAY 3Be3J.
3Be3pl KaskJo#W U3 TaKMX TPyNIN CBA3aHE B OAHY CH-
CTeMy CHJIAMH B3aMMHOIO TATOTEHHS. Iop BIMSHHEM
TexX e CHJI OHM COBepHIAIOT CBOM JABHMIKEHUsA BHYTPH
CKOTJIeHNA.

PacueTnl mOKa3ajy, 4TO KaMJjad rpynna B TedeHHE
cBoeil JKM3HHM NOJBepraeTcs cBoeoOpasHOMY mpoiueccy
«ucIapeHusa». B pesyibTaTe B3aUMOJIeMCTBUH MeXIy
3Be3/jaMu HeKOTODEIe YJeHbl CKOIJIeHUs BLIGPaChIBAIOTCA
13 Hero. Yepes KaKoe-TO BpeMd KaxKioe TaKoe CKOILJIeHHe
DOJIXKHO PacCesATbCA B IPOCTPAHCTBE, MOCKOABKY obpar-
HOro Ipolecca — BXOMKJEHHA MOCTOPOHHEX 3Be3Abl B
CKoIJIeHHe — He cylecTByeT. OKa3ajoCh, 4TO HEKOTOPLIE
u3 HaGII0ZaeMBIX CKOIJIEHMiI MOJIKHBI Pas3pylIUTHCH
(ucnaputscsg) 3a 100 MiH. JeT — CPOK OYeHB He00JIb-
II0# 1O CPaBHEHMIO ¢ Bo3pacToM l'aJaKTHKH, KOTOPHIH
onenuBaeTca mudpoit nopaaxka 10 Mipx. Jrer. Ho mslI BCe
e HabmoaeM MoA0GHBIe CKOMIeHua! 3HAYMUT, OHU
BOZHMKJIM He C MOMEHTa IOSIBJIeHHs IaJIaKTHYeCKOd CH-
CTeMBl, & POAMJMCH ¥ 3aTeM JOJIKHBI MCUe3HYTh Ha CO-
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BPeMeHHOf CTafiuy ee Pa3BUTHS.

Euie 6oJiee Mopa3uTesibHEIE Pe3yJIbTAThl OBIIKM MOJY-
JeHBl B Ipoljecce MCCJIeA0BaHUA 3Be3LAHBIX acCOIMAIlUii.
DTu cpaBHUTEJLHO pa3peskeHHble 'PY NI 3Be3], HeyCTOM]-
YUBHI ¥ JOJXHBI PacliaflaThCs 3a BpeMsd Imopaxka 10 MiuH.
JIeT. DTo 3HAYMT, YTO BTH CHCTEeMbl 00pa30BajiuCh OyK-
BaJIbHO «Ha HAaUIMX IJa3ax». VM3ydeHue 3Be3JHBIX ac-
conuanuii B BropakaHe Moxasajyio, 4TO B HHMX IOMHMO
JIPYTruX 06'beKTOB UMEIOTCA IPYIIEI, KajkJasa U3 KOTOPBIX
COCTOUT U3 HEeCKOJBKUX 3Be3] (oT 3 mo 10). 3tu rpynnsl
MOJIy4YnJIM Ha3BaHUE «KPAaTHHIX cucTeM Tulla Tpamenuu».
310 Ha3BaHUe UM OBIJIO JAaHO /AJsS TOTO, YTOOBLI OTIHYUTH
MX OT OGBIKHOBEHHBIX KPATHBIX CHCTEM, KOTOPBIE YaCTO
Ha3BIBAIOT TaKyKe HepPapPXHYeCKHMH.

Hclacnnm YCTPOMCTBO, HATIPUMeED, TPOMHO# HepapXu-
YeCKoii CHCTeMBI: ABe 3Be3ls! A u B Haxopsarca 6sm3-
KO JApYyT OT Apyra u ofpanaioTcs BOKPYT o0lero neHTpa
TAKECTH, a TpeThd 3Be3fa C oTpayieHa oT A u B Ha pac-
CTOAHMe, B HECKOJILKO pa3 IIPeBOCXOAsllee PaCCTOAHUE
AB. B Takoii mepapxXudyecKoil cucTeMe BO3MOXXHEI [0-
BOJILHO peryJigpHele ABu:KeHus: A u B obpamarorca
BOKDYT 0011[eT0o LleHTPa TAMKECTH IO 3JJIMITHYECKHMM Op-
6utam, a C o6pamtaerca Bokpyr AB moutu Tak XKe, Kak
obpamtajace Obl BOKPYr eJHMHOTO MAaCCHUBHOro TeJia,
T. e. ONATH MO IJIIUINTHIECKOH op6uTe, HO ropa3fo 60Jb-
mero guamerpa. TouHO Tak Ke yCTDOeHBI uepapXudecKue
CHCTeMEBI, COCTOSIIMe U3 YeThIpeX, MATH, mecTH u GoJee
3Be3[,.

CkaskeM, yeTBepras cucTeMa Tuna Tpamemuu cCoCTO-
UT U3 YeThIpeX 3Be3Ji, B KOTOPO#l BCe PACCTOAHUA MEXK-
Iy KOMIIOHeHTaMH OAHOI'0 MopAxKa. [ BuKeHUs B TaKUX
cUCTeMaX He MOTYT OBITh CBelleHBl K peryJsipHBIM
SNIMNTHYECKUM. AHanu3, NMPOBeJeHHbId, B YaCTHOCTH,
C MOMOIIBIO BEIUYMCJIUTENbHEIX MalllWH, TOKAa3bIBaeT, YTO
TaKue CUCTeMBI LOJIXKHEI paclafaThCs IO TEM Ke IPUYK-
HaM, II0 KOTOPBIM pacHajaloTcsi OTKPbLITHIE CKOIJIEHHA.
Ho Bpemsa cyiecTBoBaHUs cucTeMbl 3heCh KOpode, dac-
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TO MeHbllIe OAHOro MHUJJIMOHA JeT.

Takum ob6pasom, OGBSI ycTaHOBJEH GaKT POXIAeHHUS
M IOCJeAYIOIero paccesHHs Pa3HOro poja 3Be3JHHRIX
IpyINI, 4YTO O3HA4YaJio, YTO He MOKeT OHITH u pedun 00
o6pa3oBaHuu 3Be3] I'aIJaKTHUKH OJ{HOBPeMEeHHO B KaKylo-
TO OYeHb JaBHIOI 3MOXY.

B pesynbTaTe wu3ydeHHS 3Be3JHBIX acCOIMaIMi
yZAaJjioCch BREISICHUTb, KaKWe U3 Pa3IMYHBIX (PU3HUYECKUX
THIIOB HaOJMIOAaeMEIX 3Be3J ABJIAIOTCA MOJIOABIMH, OTJIH-
YUTb UX OT CTAPHIX 3Be3J.

B Bompocax u3ydYeHHd S3BEe3JHBIX accolManuii MBI
3HAYUTEJHLHO MPOABHHYJIKUCEH Biepek 3a HOCJeHue TOABI.
Bo MHOruX 3Be3ZHBEIX acCCOLUAIMAX HalijleHBl 00JacTH
«COBPeMeHHOro 3Be3f0006pa3oBaHusi», B HUX OOHapyKe-
HBbl 3Be3fbl, BO3PAaCT KOTOPHIX He npeBuimaer 100 ThIC.
JieT.

O6paTuM BHUMaHMe elle Ha TaKkue (aKThl: 3Be3/HI
BO3HMKAIOT CKOIIJIEHUAMH, T. €. IIpoliecc 3Be3foob6pa3oBa-

HUS HOCHT TPYNIIOBOH XapaKTep; B HadyaJIbHOM CTafHU

3BOJIIOIUMK Nponece GOPMHPOBAHUA 3Be3J CBA3aH C HUX
paccesiHMeM B IpocTpaHCTBe. KpoMe Toro, KasKAmlii u3
YJIeHOB 3Be3[HBIX acCCONMalliil HeNPePHIBHO BHIOPAachl-
BaeT BelleCTBO B OKpyJXKalollee IIPOCTPAHCTBO — 3TO
YCTaHOBJIEHO CIIeKTPaJbHEIMU HabmogeHnamu. CiesoBa-
TeJIbHO, OCHOBHOM TeHJeHIMel B Ipoliecce 3Be3k000pa-
30BaHUs #ABJAETCH paccedHHe BelecTBa. JTOT BHIBOJ
onpoBepraeT B3MVIAAE KOCMOTNOHHCTOB-TEOPETHKOB IIPO-
IMJIOTO M NepBOM IOJOBHHBI HACTOALILErO CTOJIETHA.
Pa6oTsl, BEIIIOJIHeHHBIe B DBiopakaHe, NO3BOJMJIA
yCTaHOBHTBH, UTO 3BOJIOLMOHHEIE IIpoleccsl Bo BceseH-
HOH JOJIKHBI HATH 006A3aTesIbHO B HanpaBJIeHUH CTy-
IeHus BemlecTBa. IIo aHAaJIOruu MBI IIOAOIIJH M K pelle-
HMIO Bompoca 06 3BOJIIOIUM raJJaKTHK. AHEIMU CJIOBaMH,
ecJu B 3Be3[JHOM MHDPe paclIMpeHHe U paccessHHe Ma-
TepHH OKa3aJIICh OCHOBHOH TeHJeHIuel, TO aHAJOrud-
Hble IIPOIECCH MOTJIM OBITh XapaKTePHBIMH M JAJiA ra-
AakTuk. OKa3ajoch, YTO BO BHETraJIAKTUYECKOIl acTpo-
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HOMHH KaK 6yATo Bce OBIJIO CIEIIHANIBHO INOATOTOBJIE-
HO IJis NMpMMeHeHHA TaKUX NMOHATHMIM, KaK pacluupeHue,
pacceaHnue ¥ B3phIB. VIMEeHHO B 50-x rr. BHISCHMJIAChb
OIIMOOYHOCTs IpeACTaBIeHUA O TOM, YTO pajuorajak-
THKH IOSBJIAIOTCS B pe3yiibTaTe CTOJIKHOBEHHA ABYX ra-
nakT™ak. HccaemoBanusi B DBropakaHe IoKasajau, 4TO
Kaxjgas pajuorajakTuka' — BTO pe3yJbTaT B3PHIBA,
HpoMclIe/lIero MUJIJIMOHEL JIET Hasal B A/ipe 00LIKHOBEH-
Hoit rasaKkTuKu. Telleph y»Ke TPYAHO HalWTH acCTPOHOMA,
KOTOpHIii permmics OBl 3aIMIIATh YCTApeBIIYI0 TOUKY
3peHMs O CTOJIKHOBEHMM ABYX rajlaKTHK.

Wnes o B3pHIBaX B fAApaX raJlakTUK, Pa3BHUBAACH,
cTaJjla OCHOBOM IpeJicTaBJIeHUs 00 aKTHUBHOCTH fjep ra-
JaKTHUK.

B pesynbpraTe B cepefiuHe 50-x IT. y HacC B BropakaHe
B3aMeH CTaporo InpejicTaBjieHus O TOM, YTO AAPO KasKAoi
raIaKTUKHA ABJSAETCA MPOCTO 00JIACTHIO MaKCHMaJIbHOMK
IIJIOTHOCTH 3Be3LHOTO «HaceJleHWsA», BO3HUKJA HAeH 06
aKTUBHOCTH fAfep TaJIakKTUK, IMOJy4YWBIIass B JaJibHe-
meM Bceobiiee pacmpocTpaHeHue. §I 3feck He 6yay ocTta-
HaBJIMBATHCH Ha MHOTOYMCJIEHHHIX paboTax mo u3yde-
HUIO IIPOIECCOB AKTUBHOCTH AAEP B Pa3IMUHBIX rajlakTi-
KaX, KOTOpble BEIIOJHeHE B Biopakane ¥ HuIHe X0pOIIO
M3BECTHHI.

JanpHeiilee pa3BUTHE HAEH 00 aKTHBHOCTH HHePp
raJakTUK IpHUBeJI0O HAaC B KOHEYHOM cyeTe K IpPeAlo-
JIOKEHMIO O TOM, YTO KajKAafd rajlakTHKa SABJJETCA Kak
65l CyMMapHHM De3yJIbTaTOM JUIATENbHON aKTHBHOCTH
ee aapa. I HBIMH CJIOBaMH, XH3Hb rajlaKTUKH HauWHa-
eTesi ¢ aKTHBHEIX IIPOIECCOB B ee Alpe.

Mzl HOHHMAJM, YTO B Te TOABI, KOTja 3TO IPeANnoJo-
sKeHUe OLIJIO BRICKa3aHO, OHO MOIJI0O MOKa3aTbCA 4pes3-
BeluaiiHo cMesibiM. OZHaKO Iocjle OTKPBHITHUS KBasa-
pOB, C UX O4YEHb BBICOKOiH CTeIleHBI0 aKTUBHOCTH, CTAJO

! Pa;morana}c’mxamu Y4YcHEIe Has3BaJu TaKue TaJIAKTHKH, Y KOTO-

PBIX MOIIHOCTH H3NydYeHHs DPajMOBOJH 61M3KAa K CBETOBOMY M3JIyue-
HHIO.
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Panuworanmaktnika Jlesa A.

OUEeBMIHBIM, 9TO ALPO raJlaKTHKN B Ha4aJIbHBIN MEPUOA
ee CyIeCTBOBaHMsA MOXKeT 00JajaTh dHepruei (a Takxe
CBOICTBOM BBHIGpACHIBATE MATepUI0), BIOJIHE NOCTATO4-
HOH A1s GOPMUPOBAHUSA MHOIMX ee OyAyIIuUX AeTaliei,
a MoOKeT OBITb, U BCeli MX HbIHeUIHeil COBOKYIIHOCTH.
Temeps yie 3Ty TrunoTedy PeJKO KTO CYMTAET UpPes-
MepHO cMeJioii. Bein, B caMoM feJie, u3yuyeHue rajlakTuk

0y

onpeJieleHHOr0 THUTIa TI03BOJIAET yBePeHHO CKasaTh, 4TO
MMeHHO AP0 JaeT Ha4aJlo o KpaliHell Mepe 3HAYUTEJb-
HOH YaCTy HaXOJANlerocs B HUX MeXX3Be3JHOro Beile-
crBa. IlosToMy, cKopee, cefdac NUCKYCCHUHA MOIJIEXUT
BOIIPOC O TOM, KaKas JoJis, KaKue MacChl JaHHOM TajIaK-
THKM O0sS3aHBEI B KOHEUHOM CcUeTe APy M BO3MOXKHO JIK
uX uHoe npoucxoxaenue. OKoOHUATeILHBIY OTBET Ha BTOT
Bompoc 6yzer xaH, KoHe4Ho, eile He CKOPO, HO Heob-
XOAWMOCTEL TOJyd4eHusi HabGJofaTeIbHOTO MaTepuana
I8 ero DelleHHs OTKDHIBaeT WHTePeCHele NyTH MAJIA
pas3BuUTus Hamlell KOHIENI[HH.

OfHAaKO MBI 0032 HEI OOBOPHUTLCH, YTO 1 3[eCh UMe-
eTcst OAHO QyHIaMeHTa IbHOe Pa3jinvyue MeyKpy HallvuMu
B3MVIAZAMH ¥ BO33DeHUIMHU OOJIBIIMHCTBA TEOPETUKOB.
Ecau ToclefHue CUMUTAIOT, 4YTO HCTeYeHue BellecTBa
¥ Apyrue NPH3HAKN aKTUBHOCTH $/pa BTOPMTHEL, a Iep-
BMUHA TUIOTETHYECKasd aKKpenus (T. e. BolllafieHue) uc-
xoxHoro AudGysHOro BelecTBa Ha AAPO, TO MBI CKJIOH-
HBI [yMaTh, 4YTO OCHOBHEIM (PaKTOPOM sIBJIAETCA ucCTede-
Hye BeIleCTBa 1 9HePTHH U3 SApa, KoTopoe cHadaJa 6b1I0
M30JIMPOBAHHLIM U IIOCTEIIEHHO CO3/aJi0 BOKPYT ceba ra-
nakTuKy. Ho TyT MHe XoueTCs COCJIAThCA, B YaCTHOCTH,
Ha 0030p U3BeCTHOTo acTpoHoMa mpodeccopa §1. OopTa
«0 appe Hame# Ianaxtuxu». OH npusen ype3BEIYaHO
WHTepeCHble JaHHble 00 WHTeHCHBHBIX WCTEUEHUAX
U3 CPaBHHTEJHHO MaJIOMaCCHMBHOTO HeGOJIBLIOro AApa
Hamreii T'aJIaKTHKY U O MUHHK-CIKPAJsSX, PaCIIOJIOMEeH-
HEIX B 00J1aCTH pasMepaMu 2 IIC BOKPYT AApa. OTH HOBbIE
IaHHbIe, XOTS W OTHOCAIIMECHd K CPaBHUTENBHO MaJio-
aKTUBHOMY HADPY, HECOMHEHHO, SBJIATCA KDPYIHBIMHU
apryMeHTaAMH B [OJIb3Y Hallefi TOYKH BPEeHHA. OTmeuy
TaKIKe, UTO MHOrOe MOMKHO OMuAaTh OT M3YUYCHHS
cBepxacconuanuii. OHo OBIIO HAYaTO B BroopakaHe u
ceifuac BeJleTCs BO MHOIMX 00cCepBaTOPHUSAX Mupa. Ocobo-
ro BHMMAaHUA 3aciyXuBaioT paboTbl 0 CBA3H, CYIIECT-
ByIOIedl MeXKAYy CBePXacCOUNalHAMU U yaeTpaduoie-
TOBBIMH TaIaKTHKAMU, GOJIBINMEe CIUCKA KOTODBIX OIy0-
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JINKOBaHBl GIOPAKaHCKHMM aCTPOHOMAaMH.

Tak uau ¥HaYe, HO HOBble HHTePeCHbIe HCCIeJOBaHUA

B ZaHHOM HallpaBJIeHMM BCeJSIiOT B Hac Goliee TBepAyiO
yBepeHHOCTh B Hallleil mpaBoTe. B 4aCTHOCTH, yHUKaJb-
Hple MaTepuaJhl IOJyuYMmJu Msl Ojlarojapa aBTOMa-
TuyecKoit obcepBaTopuu <«AcTpoH», paboTalomieii Ha
BLICOKoOAaIioreiiHoii op6uTe B Kocmoce. Ha Heit ycTaHOB-
_JIeHBI, KaK HM3BeCTHO, CaMBIii KPYIHEI# OpOHTAIBHEIH
yAbTPadHOIeTOBLINA TEJeCKON M CYEeTYHMK JIJIA PerucTt-
panuy PeHTreHOBCKOro M3ay4deHusi. Hapaay ¢ aApyramu
HAIIMMM KoJIJleTaMM MBI TaKyKe IPUHMMAJIH ydacTHe
B COCTaBJIeHHH IIpOrpaMMBl JJid aCTPOHOMHMYECKHX
ucciaenoBauuii. C IOMOIbI0 yJAbTPa(dHOJIETOBOTO TeJe-
CKOIla CTAHIUM IOJIydYeHHl CIeKTPHl Gosnee 20 rajlakTHK.
OTu pe3yabTaThl CTajJ¥ BO3MOXKHEI OJjarozaps OPHUIH-
HaJIbHOMY TeXHHMYECKOMY PeIIeHHIO BOIIPOCOB HAIIHMH
clieruaINCTaMy, KOTOPHIe NPeAJIOKUIU CBOIO IPEIU3Hu-
OHHYIO CHCTeMY HaBeleHUA U CTabuIu3allMud KoCMHUUe-
CKOro TeJleCKolla. BHISCHMJIOCH, YTO MHOTHe rajlaKTHKH
007271107 MOIIHBIM YJALTPaGdHOJIETOBHIM H3JIydeHHEeM.
A 5TO HeCOMHEHHOE CBHJETEJHLCTBO MHTEHCHBHBIX IIPO-
eccoB 3Be3floo6pasoBaHuda. K ToMy e y meJoro psja
3Be3]] 3aMKCHPOBAHO HCTeueHHe BellecTBa M C MX IIO-
BepXHOCTH co cKopocTamu Ao 1000 km/c u 6osee. B aTux
4 IPYTHX AaHHBIX, HOJYyYEeHHKIX C IOMOIIbIO « ACTPOHA»,
MBI BHJIMM BeCKue JOBOAH! B IMOATBEeP)KAeHHe CBOeH KOH-
Lenuu.

Brime MBI OTMETHJIHM, YTO OCHOBHBIM COJeDyKaHHEeM
HccJIeIoBaHUH KoJlJIeKTHBa BropakaHcKoil o6cepBaTOPHH
sABJAAeTCHs (U3UKA 3Be3J M TaJlaKTHK M HcCCJelloBaHHeE
3BOJIIOIIMOHHEBIX IIponeccoB B Hux. Ho Bcenennaa umeeT
B M3BeCTHOIi CTelleHU HMePapPXMUECKYI0 CTPYKTypy. 3Bes-
Abl BXOASAT B raJIaKTHKH, & TFaJIAKTUKM ABJAIOTCSA dJje-
HaMM CKOILJIEHKH rajlakKTHK. B cBoIo ouepelpb CKOILJIEHHUA
rajJlJaKkTUK ABJIAIOTCS WileHaMu elne OoJjiee rPaHAMO3HBIX
CBePDXCKOILJIEHMI raJIaKTHK.

BeTaet Bommpoc: CBOMCTBeHHBI JIM UM ABJIEHUSA pacia-
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la, pacIIMPeHHS M B3PBLIBOB, KOTOPEIE MTIpPaloT CTOJb
pelIamOIyo poJsib B uU3HM 3Be3d M rajaktuk? Iloxa
He BBISICHEHBI OCHOBHEBIE 3aKOHOMEPHOCTHM KM3HHM 3THUX
CHCTeM BBICOKOTO IOPsJKa, TPYAHO AATh Ha 3TOT BOIIPOC
OKOHYaTeNbHBI# 0TBeT. HO HMKAKNX AaHHBIX, IPOTHBO-
pedyalmiuX IIpeJCTaBJICHHAM O HECTAIlMOHAPHOCTH HTUX
00Jlee BHLICOKMX CHCTEeM, TOXe IIOKa HeT.

Ho Tak nau nHave HaGiroJeHUsA CKOPOCTel yaajleHus
OT HacC rajJakTHK, BXOASNIMX B OT/AaJieHHbIe CKOIJIEHU,
3aCTaBHJIK aCTPOHOMOR Pa3BUTh MpPeJCTaBJIeHHe O «pac-
mupsamomeiica BeeseHHO» . X0Ta MO HO 1 He COIrJIaCUTh-
Cf C OTZEJNIBHBIMU acleKTAMH STUX IpeACcTaBJeHHi, Bce
JKe HeT COMHEHHMS B TOM, UTO HabJloJaeMoe yhaJieHHe
or Hac (M APYr OT Apyra) OTAAJIeHHBIX TajJIaKTHK eCTh
ellie OJHO IIPOABJIEHHUE HEeCTAI[MOHADPHOCTH, KOTOPYIO MBI
BUJMM IOBCIOAY Bo BcesenHoii. IloaToMy MEI ¢ MHTEpe-
COM OXKHMJaeM HOBBIX OTKPBLITHUII B 3Toi 06JsacTH.

HNrak, moxBeseM HeKoTOophle UTOrHM. Beero Jmms Ka-
KuX-HUOYAL 35 JyleT Hasajg acTpodusuKu o6HADPYIKMIIH,
4YTO CJOXKHMBIUMECS Ha INPOTSKeHHH BEKOB IIpejCTABJIe-
HUA O CIOKOWHHOM, ILJIaBHOM, MeJAJIEHHOM TeYeHUH
MPOIECCOB KOCMHUYECKOH 3SBOJIIOIIUM HYXKIAIOTCHA B KO-
PeHHOM IlepecMoTpe. Hapaay ¢ MeJJleHHEIMHM U3MeHEeHUS -
My Bo BeesieHHOIT moBcoAy GbIIM OTKPBITHI 'MTaHTCKHeE
B3PBIBBI, BBIOPOCHI KOJIOCCAJIBHEIX MacCC BelmleCTBa, IIO-
fABJIeHHe M MCYe3HOBeHHEe CBEePXMOIIHOTO H3JIy4YeHHsd,
MpoucxXofdiide B pasHRIX MeCTaX M B pa3HOe BpeMd.
BapriBaromuecs, HecTaluoHapHBIE OOBEKTHI INpPeACTaB-
JAA0T coboii 3aKOHOMepHBIe (a3nbl BOJMIONHMHM KOCMHYEC-
KMX TeJl M UX cucTeM. X m3ydeHMe CIOCOGCTByeT IIO-
HMMaHHUIO IIpomJoro M OyAylero OKpys:Kawolleil Hac
Beestenuoii.

OTnenpHBle, IpaBia, HEMHOrOYMCJIeHHble QAaKThI,
KOTOpBIE AOBOJILHO fACHO CBHAETEJHLCTBOBAJHM O IIPOHCXO-
RAIUX Bo BcesJleHHOU HM3MeHEHHAX, OBIJIM M3BECTHEHI
HauyHad ye ¢ Iriay6oroil gpeBHocTu. OAHAKO MX npa-
BHJIBHOE MCTOJIKOBaHHME OBLJIO TOrAa HEeBO3MOMKHEIM, TaK
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KaK OPOTHMBOPEYMJIO OOLIEIIPHMHATON JOrMe O HeuU3MeH-
HocTH Mupa. Ho coxpaHuBIINECS B CTADHHHBIX XPOHH-
KaX M JIeTOIMCAX CBUAETeNILCTBA 0 HabimogeHnsX HoBrix
1 CBeDXHOBBIX 3Be3]] OKa3aJIUChb MHTEPECHBIMH [AJIA CO-
BPeMeHHEIX acTPOPHU3UKOB.

B snoxy lanunes u Kenyepa HeoKuIZaHHOE NOSBJIIE-
HHe Ha Hebe HeoGbIuaitHo ApKuX ceeTus (1572 u 1604 rr.)
OYKBaJBLHO B36YyZOpasKuJjI0 BceX — aCTPOHOMOB M HeacT-
pouomos. Ho Torza sTH fABJIeHUA CTPEMMJIHCE KaK-TO
O6BACHUTH, (MHOrAA AOBOJBHO XUTPOYMHBIMH M M3OIl-
PeHHBIMHU cltoco6aMM), COXpPaHUB B HEIIPUKOCHOBEHHOCTH
IOTMY O HEHM3MEeHHOCTH cBOUcTB HebecHbIx Tes. Celidac
nopoOHble 00BACHEHHMA MOTYT BBI3BATH pa3Be TOJIBKO
yasiOKy. OIHAKO NOYYHTEJNbHO, UYTO HA IIPOTAXKEHUH
Bceil MCTOPHH aCTPOHOMHH HaOiiofaeMble BpeMs OT Bpe-
MeHHM CKOpOTeuYHble IIpollecchl BO BceseHHOII T0o Takoi
CTelleH! He YKJIaAbIBaJIMCh B CTaphble IpeJCcTaBJIeHUA, YTO
aCTPOHOMBI B OOJIBIIMHCTBE CBOEM IPEAIIOYNTAJIUA BO3-
IepKUBATHCS OT IONBITOK UX 060bsAcHeHuA. Hanpumep, B
3TOXY 3aPOKAEHUA SBOJIONMOHHBIX HJeil B aCTPOHOMUH,
cBA3aHHBIX ¢ umeHamu Kanra u Jlanmaca, u3BeCTHBIE
ZaHHble 06 U3MeHeHUAX Ha HeGe nHOTAA Gerjio ynoMUHa-
JHCh KaK HeuyTo cliocoGHoe BhI3BaTh mM3ymJjeHue. Ho B
3BOJIIOLMOHHBIX KOHIENIIMAX OHU He HaXoAuIu cebe Me-
cTa, IOCKOJIBKY He YKJaAbIBaJINCh B IIpejJjaraBllylOcsd
TOrZa cXeMy o06pa3oBaHUS KOCMHYECKHUX TeJ M CHCTEeM
MyTeM UX KOHJeHCAIIMH M3 paccesaHHOro BemiecTBa. Kor-
Ja Ke, CIYCTA IPUMEePHO CTOJIETHE IT0cJIe TOABJIeHNA I1ep-
BBIX KOCMOTOHHMYECKHMX TIHIIOTe3, yCOBEePUIEeHCTBOBaHHUE
ONTHYECKUX CPeJCTB UccaefoBaHua BeeseHHOI cTaI0 BCe
Jalle NPUBOAUTL K OOGHADYKEHHMIO CPABHUTENIBHO OBICT-
PBIX HM3MeHEHHMH CBEeTMMOCTH HeOeCHBIX OOBEKTOB, HX
CTAJIM BKJIIOYATH B SBOJIOIIMOHHBIE CXEMbl KaK aHOMa-
Juu. 910 OBIJI0 yA06HO M TpPoCTO — OOBABUTHL UX BBI-
MagaiolMMyU U3 OOIero xXo4a KOCMMYECKOUl JBOJIOIUM.
B uactrocTH, deHomen HoBHIX 3Be3] cTaju OOBACHATH
CTOJIKHOBeHMEeM [BYX TOTYXIIMX CBeTHJI, CJydaiHO
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BCTpETHBIIMXCHA B IpocTpaHcTBe. Ilo cymiecTBy, cXeMma
Kanrta—Jlanysaca Oblja [JOIIOJIHEHA upeeit, BOCXOJA-
meii ¥k Broddony, coraacHo KOTopoi KaTacTpodudecKne
npolecchl MOTYT HTPaTh ONpefleIeHHYIO poJib B JKUSHH
Bcenennoii (Biod¢oH, KaK H3BECTHO, INPMMEHHJ CBOIO
Uael0 K OODBACHEHUI0O BOSHHKHOBEHHS CosHeuHo# cH-
CTEMBI).

Co BpeMeHeM, OJHaKO, B3rJAj Ha HeCTAlMOHAp-
Hble 06HeKThl BO BeesleHHOH KakK Ha JocajHble HCKJII0Ye-
HMA u3 o6I1ero mpasuJa Mpullesa B pa3uTeIbHOE NPOTH-
Bopeure C HAKOIUIEHHBIMH (PaKTHUYeCKMMU HaHHBIMU.
OxasaJjioch, uTo Hopbie 1 CBepXHOBLIE 3Be3/bI IIPE/ICTAB-
naT coboil B3pBIBAlOIIMECd KOCMHUYECKHE TeJsa. Kpome
toro, B0 BcesneHHOII OTKpBIBANIM BCe GoJyblie U 6onbIiIe
HecTAlMOHAPHBIX 0G'HEKTOB, OOHAPYKUBAA BCE HOBBIE U
HOBblé MX THIIHL.

AHanus chaokuBiieiics curyanuu eimte B 30-x rT.
XX B. mIpuUBeJ K BHIBOAY, YTO Ha cCaMOM feJe OBICTPO-
TeyHble M3MEHEHHUS SBJIAIOTCA 3aKOHOMEPHBIMH (asaMu
[IPOLIECCOB KOCMUYECKO# DBOJIIOLUH, KOTOPbIe CBA3AHBI
€O CKAa4YKOOOpasHLIMM H3MEHEHMSAMH COCTOSHHS U POXK-
AeHHEeM HOBBIX KOCMHYECKHX OOBEKTOB.

BasxkHeHIIIMM 3TAOM B OTKPBITUN U H3YUYeHUU B3PBIB-
HBIX siBJIeHuit Bo BeenenHnoii cranu 40-e u 50-e rr. oromy
cI0co6CTBOBAJIO IOABJIEHHE HOBOT'O, PEBOJIIOIIHOHHOTIO II0
cBOEMY 3HAUEHHI0 MeToJa W3Y4YeHUd KOCMHUECKHUX
TeJl — paAMOACTPOHOMHUUECKOTO MeToAa. CTaHOBJIEHMIO
STOTO MeTOZa y HAac B CTpaHe CIOCOGCTBOBAJHM TaKue
[IMPOKO U3BECTHBIE HCCJIE/OBATEIH, KaK B. B. Burkesuy,
. C. NIknosckuit u B. C. Tpouuxuii.

B 1952 r. aMepHKaHCKUMH acTPOPU3NKaAMHU B. Baajge
u P. MuHKOBCKMUM OBIJIM OTKDBITHI pajuOTaIaKTUKH,
T. €., KaK f yyKe oTMeyYaJl, FaJJaKTHKU C MOLIHBIM PalHo-
u3nydeHHeM. BblIo yCTAHOBJIEHO, YTO DajMOraJakKTHKN
4acTO COAEpPIKAT Mapy OTPOMHBIX OGJIaKOB, COCTOALIMX
M3 YACTHUI] BHICOKHX dHepruil. 9ty obyaxa W ABJIAIOTCH
HEeIOCPeICTBEHHBIMH MCTOYHHUKAaMM pajHOU3JIyueHus.
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OTKyza »Xe OHU B3AJIUCH?

IIupoxoe pacnpocTpaHeHye OJYyYua TOTHEA THIIOTe-
334, COrJIACHO KOTOpO# pajgHOraJlJakKTHKH BO3HHKAIOT
BCJIEJICTBHE CTOJIKHOBEHHU OOGBIYHBIX rajakTuk. WHBIMU
CJIOBaMH, OblJIa IpeAIPUHATA IIONLITKA PAaCIpPOCTPAHHUTH
M Ha paJHOTAJIAKTHKM JeiicTBHe TOr0O e caMoro Mexa-
HH3Ma, KOTODHI B cBoe BpeMs GbLI mpeaJsoxeH Broddo-
HOM. XOTH r'MIIOTe3a CTOJIKHOBEHHU I Ka3aJjiach HEKOTOPHIM
acTpoOHOMAM HaJe:XHO OOOCHOBaHHOH, OHa yXe B MO-
MEHT CBOEro IIOABJIEHHSA TMPOTUBOPEYUJIA H3BECTHBIM
daxram.

B BroopakaHckoit o6cepBaTtopuu B 1955 r. 6blia BHI-
ABMHYTA KOHIENIMSA, HCXOAANIad M3 INPSIMO IIPOTHUBO-
MOJIOK HOI uaen. Boljio mMoKasaHo, YTO pajuorajJaKTHKU
NpeACTaBJAAIT co00M NMPOAYKT IPaHAMO3HBIX B3PHIBOB
B SApax rajakTUK. VHHIMU CJIOBaMH, OHM SBJAIOTCA
pe3yJbTATOM BHYTPEHHHX IPOIECCOB, INPOMCXOINAIINX
B 9THX AApax. B cBOIO ouepexb, AApa paccMaTpHUBaJUCh
KaK CBepXMAacCCHUBHBIE M, MOJKeT OBITh, Ja’ke CBEPXILJIOT-
Hble Teja — HOBBIe KOCMHYEeCKHEe OOBEeKThl, IpHUpoja
KOTOPBIX ellle MOAJIeKUT BHIICHEHHIO. PajguorajakTHKH
JULIb OAUH M3 pPe3yJbTATOB IIPOABJIEHUA AKTHUBHOCTHU
agep. Ipyrumn ¢popMaMu aKTHBHOCTH SJep ABJIAIOTCA
BHIGPOCHL IJIOTHBIX CrYLIeHHI pasmMepoM ¢ HeboJbluue
raJakTHKH, fleJleHUe Sapa Ha ABa U OoJjiee CPaBHUMBIX
no Macuitrab6aM KOMIIOHEHTa, BHEIGPOCHI ra3oBBIX CTPYH
M T. I. AKTUBHOCTH ABJISEeTCHA COOCTBEHHBIM (MOXKHO
CKa3aTh, BHYTPEHHHM) CBOHCTBOM TaKHX THTaHTCKUX
Tes1. KOHeYHBIMH TPOAYKTAMH AKTUBHOCTH AJepP MOT'YT
OBITH, C U3JIaTaeMOM TOYKH 3PEHUS, BCe OCHOBHBIE KOM-
MOHEHTHl CTPYKTYPHI TrajIaKTUKW, BKJIOYasd 3Be3AHEIE
rpYIIE ¥ cKoIIeHusa. OHM BOBHUKAIOT IIyTeM IIOCJIeJOBa-
TeJLHOM (PparMeHTAIMM — pachaja Ha YacTH TOI'O ca-
MOr0 TM'MIIOTETHYECKOT'O0 CBEPXIJIOTHOTO BelllecTBa.

Heso B ToM, 4TO paHblle fjpa rajJakKTHK TPaJUIMOH-
HO pacCMaTpPHUBAaJINCh IIPOCTO KaK LeHTPaJbHbIE Crylle-
HUA, O3HAYAIOUIMEe JHIIb, YTO IIPOCTPAHCTBEHHOE D&c-
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npejeieHre 3Be3J JOCTHraeT MaKCUMyMa B LEHTpe Ta-
nakTuku. CyllecTBOBaHHE B AApax rajakTMK HEM3BeCT-
HBIX CBEPXMAacCCHBHBIX TeJI, IPOABJIAIOIIMX MHOrooopas-
Hele (OPMBI AKTHBHOCTH, IPOTHBOPEUHJIO TIPENKHHM
IpejCTaBIeHUAM 00 3BOJIIOLMH TrajlaKTUK. Ho pganbHeii-
[IMe WCCIeJOBAaHUS MOJHOCTHIO NMOATBEPAUIN HAIIN BBI-
BOABI 00 aKTUBHOCTH SAJEP.

3xech B IepBYIO ouepelb cjleAyeT OTMETHTh OTKDEI-
THe KBas3apoB, CAeJIaHHOE AaMEPHKAHCKUM acTpopUIUKOM
M. IlImMuaromM # ero coTpyAHukamu. KBasapel — 3TO
KOMIIAKTHBIE CBepXMacCCHBHbIE 00BEKTEI, YACTh KOTOPBIX
npeicrapiasier co6oit kak Obl rojble raJakTH4YeCcKue
fifpa 4YYAOBUIHOH CBETHMOCTH. CBeTHUMOCTh KBa3apos
B ONTHYECKHX aydax mpesocxoiuT B 100, a mHorza u
GoJlee pa3 CyMMapHYIO CBETHMOCThb BCeX 3Be3J, IMraHT-
CKOil 3Be3LHOIl cUCTeMBbl, NOAOOHOHN, HampuMmeD, Hauei
TanakTHKe WJIM rajaKTHKe B CO3Be3uM AHJpPOMeJbI.
TlepBrle U3 OTKPHITHIX KBA3aPOB ABJIANHCH TAKXKe UCTOY-
HUKAM¥ MOIIHOTO paJHOUIJIyHYeHHS, HO BIIOCJIE[CTBUH
0Ka3aJioch, YTO BO BeesieHHO# HMMeeTcss MHOTO «pajuo-
CIIOKOMHBIX» KBa3apoB.

BuIgCHUIIOCH, YTO CBETHMOCTH HEKOTODHIX KBa3apoB
MOTYT HOJBEPraThCA CHJIBHBIM K YaCTO BeCbMa 6BICTPEIM
konebanusam. Ha KOpDOTKHME CPOKH (IOpAAKa MeCHIEeB,
a MHOrKA — HECKOJIbKMX JIeT) CBETHMOCTH OTAEJBbHBIX
KBA3apoOB 3aMeTHO yBeJIHuNBalOTCHA. IIPOMCXOAAT KAK OBl
BCIIBIIIKM ¥ 6e3 Toro ApPKHX O6GBEeKTOB. YiKe M3BECTHHI
cllyuaM, KOTJa B MAKCHMyMe TAKOW BCIBIIIKK KBa3ap
ZOCTHMTraJl CBEeTUMOCTH, B HECKOJBKO TBICAY pa3 MPeBHI-
uralomieil cyMMapHYIO CBeTHMOCTh HOpMAaJILHOH CBEpPX-
FUTFAHTCKOM rajJIaKTHKHA. DTO elle ofHa ¢dopMa aKTHBHOC-
TH sfep rajJakTHK, Iopakaloias MmacuiTabamMu 3Hepro-
BHIJIeJIeHU .

OrpoMHBIi HHTEPEC NMPEJCTABJAIOT TAKKE HHTEHCUB-
HO MCCJeAyeMble 3a MOCJeJHHEe IOABl TaJaKTHKH C H3-
GBITOYHBLIM YJbTPaGHOJIETOBBIM H3JIYy4eHHEM. ITo umMeHH
acTpodu3UKa, OTKPHIBIIErO OGOJBIIMHCTBO K3 HHUX H
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COCTaBHBIIIETO MX IepBbIe CIHUCKU (KAaTaJIOTX), OHU IIO-
JYYHUJIU Ha3BaHHUe rajlakTuk Mapkapsaua. YacTe U3 HuX
obnamaer MoutHbIMY sapamu. OGHAPYKEH PAL caydaes,
KOr'Ja B3PBIBHAA aKTUBHOCTHL fAJfep rajakTuk Mapkaps-
Ha IPOSABJAJACHh NMOUTH OYKBaJLHO HA TJa3aX MCCJEIO-
BaTeJIEeN.

CerofHd [OKAa3aHO, YTO AKTUBHBLIE B3PLIBHBIE IIPO-
ecchbl MOTYT IIPOUCXOAUTH BPEMS OT BPEMEHU [IaiKe I
B AApax OOBIYHBIX rajiakTuk. OcoOGeHHO MHTepEeCcHb! JaH-
HBle, CBHJAETeJILCTBYIOUINEe 00 aKTUBHOCTU sAApa Halleil
TanakTuru u BeIOpOCAX BellleCcTBA U3 HETO, ecJy He B Ha-
CTOANIYIO BIIOXY, TO B OTHOCHUTENHBHO HEeJaBHEM IIPOII-
JIOM.

Muorouncnenusie IPOSBIEHUA B3PBLIBHOM AaKTUB-
HOCTH OOHApYJKEeHLI Ha BCeX CTPYKTYPHBIX YDOBHAX
Bceenennoti. Bosbiiioil nHTEpEC MPEACTABIIAIOT IIPOABJIE-
HHUSI HECTAllOHADHOCTH HA PaHHUX CTAJUAX 3BE3IHOI
BOJIIOIUH, HATIPUMED BCIIBIUIKY, KOI/IA 34 CPABHUTEJIBHO
KOPOTKOE BPEMS B BUJE HUCKPETHBIX, MPEPLIBUCTHIX MTOP-
nuii ocBobOMKJalOTCsa OOJBINKE KOJUYECTBA SHEPTUH.
YCcTaHOBJIEHO, UTO BCHOBLINIEUHAS AKTUBHOCTHL SBJISETCH
00653aTeNILHBIM CBOMCTBOM MOJIOABIX 3Be3J. Bce mpempiio-
JKeHHBIE JI0 CUX IIOp TeOpPeTUUYeCKHe MOIeNM He AAI0T
OIITUMAJIBHOI'O OTBETA HA BOIIPOC, OTKyIa e Gepercsd
9Heprus BCIBIMKU. IlpencraBieHus, pasBuUBaeMbie B
Bropakane, mo3BoNMJIM BBIABUHYTH CHAEAVIOLIYIO Ka-
YEeCTBEHHYIO CXeMy 3TOTO ABJIEHUA.

B Henpax mMosonbIX 3BE3J OCTAIOTCA OTAENbHEIE, ellle
He paclaBlInecs CI'YCTKH CBEDPXILJIOTHOTO ITPOTO3BE3IHO-
ro semectrsa. OHM MOTyT pacrmazaTbcsd KaK BO BHYTPEH-
HHX, TaK ¥ BO BHENIHHX CJIOAX B3Be3J, OCBOOOMKIasA
0oJIBITIOE KOJIMYECTBO dHepruu. Ilpu pacmaze ux B aTMO-
cepe 3Be3Bl UK JaXKe BHe 3Be3Ibl MBI OyzeM HaGJIIO-
JaThk ABJIeHHEe ONMTUYecKoH Benmblmku. CrenyeT CUHTATH
BEPOATHBIM, UYTO TaMMa-BCILJIeCKUd, HaAbJaomaemMblie CO
CIYTHUKOB, OyIyuHM sSBJeHUAMU OoJiee KPYIHOrO Mac-
mraba, AOJKHBI UMETh MHOI'O OOGIIEro ¢ ONTUYECKUMH
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BCIIBIIIKAMH. HKpaTKOBPEMEHHOCTh TI'aMMa-BCIIJIECKOB
CHYIKHUT IPSAMBIM YKa3aHMEeM Ha SAJepHYIO IIPHUPOALY
HCTOYHUKOB BCIIBIIIEK.

He mory He OTMETHTB, YTO C TOYKM 3pEHUSA HAIIUX
TIpeicTABJICHUH O KOPEHHBIX Ipolleccax BO BcesieHHOIH,
HeCOMHEHHBIH HHTepec IPEeJCTABJIAIOT U COBEPIICHHO
HeOXUZAaHHEIe, TTIOpa3uTeJbHble (GaKThl B3PHIBHBIX HPO-
neccos B CojsiHeuyHO#i cucTemMe. MHoOrue M3 HHUX OTKPBI-
THl ¢ IIOMOIIBI0 KOCMHMYECKHMX alNapaToB, HO HeMaJylo
pOJIb CHITpaJu HaGJII0JeHUA, BHIMOJHEHHBIe Ha3e MHBIMHU
cpeacTBamu. Okazasoch, YTO BYJKaHMYEeCKass aKTUB-
HOCTD SIBJIeTCA OAHUM M3 (PaKTOPOB DBOJIOLUM HE TOJb-
KO 3eMJH, HO M APYIHX TJaHET 3eMHOM rpynmel —
Mepkypus, Beneprl, Mapca. BykBajsibHO omnlesiomasiioniee
BlleyaTJeHHe He TOJHbKO Ha aCTPOHOMOB, HO M Ha CaMhle
ITUPOKHE KPYrH Hay4YHOH OOIIEeCTBEHHOCTH IIPOM3BEJIO
HeJaBHee OTKPBITHE aMEPUKAHCKUMHU cTaHUuAMHU «Bosax-
JKep» aKTUBHOM BYJIKaHUYECKOH JesATesbHOCTH Ha o —
OZHOM H3 cnyTHHKOB IQmuTepa. 9TO OTKPBITHE SBUJIOCH
I HEKOTOPBIX NOAJHMHHOM HAYUYHOM ceHcamueii. A Mex-
Ly TeM HaJW4Yue BYJIKaHH3Ma y cyTHHKOB IOnurepa Obl-
Ji0 npexackasaHo euie B 40—50-e rr. coBerckum acrtpodu-
sukoMm C. K. Becexcparckum. Emy ke npuHajgyiekuT nNpea-
CKa3aHNe HAJMYUA METEOPHUTHOTO KoJiblia BOKpyr IOnu-
Tepa, YTO I033Ke HAILJIO OJecTdAlliee MOATBEPHK JeHUE,

Takum o6pa3om, MpeACTABJIEHUS O B3PHIBHBIX IIPO-
meccax Bo BceneHHoif passepThIBaloTCa Bce GoJee
CTPEMHTEJIBHO M IPHUTOM BO3pPACTAIONIMMH TeMIIaMH.
IlonHOCTHIO MOATBEPKAEH BHLIBOJ O TOM, YTO 3TH IIPO-
1ecChl ABJIAIOTCS 3aKOHOMEPHBIMH da3aMu KOCMUYECKOM
apoJnionuy. Ho ycmexu B UX TeOPETHYECKOM TOJKOB&HHH,
€CJIM, KOHEYHO, OTBJIeYbCS OT MHOJYKeCTBAa yYMO3PHUTeJb-
HBIX THIIOTE3 M MoJeJjeil, cileiyeT NPU3HATH IOKa He
CJUIIKOM 3HAYUTEJBHBIMH.

Hekoropble TeOPeTHKH BBICKA3BIBAIOT TOYKY 3PEeHHH,
YTO aKTUBHEIE AApa CNOCOGHBI GOpMHPOBATHECH B rallaK-
THKaX JIMIIh HA HEKOTODHIX 3Talax XHU3HHM TaJaKTUKH
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U3 MaTepuaja, IOCTYIAlOIIero M3 ee nepudepuiHbIX
gyacreit. mMu paspabaTbiBaloTcs pa3HOOOpasHble Ba-
PHAHTHl TEOPETHUYECKUX CXeM, KOTOPbie MOTJIA OBl 00B-
SICHUTL MeXaHM3Mbl 9TUX IpoueccoB. OgHa u3 Mo gene
paccMaTpuUBaeT, HAIpUMep, CXeMy aKKpeuuu. Ho Bce
nofo6HBle MOJeNH AajeKo He CBOGOAHBEI OT CePbe3HBIX
HezocTaTKOB. He mpefcTaBAIOT, HA HAIll B3TJIAL, UCKJIIIO-
YyeHUsS U MOAEJH, COTJIAaCHO KOTOPBIM B AZPax rajlakTuK
CYIIECTBYIOT CBEPXMACCUBHbIE YePHBIE ABIDHI. CyuzecTBo-
BaHWe UYepHBIX ABIP BO BcesleHHOW BIOJIHE BO3MOJKHO.
OHo mpeickasbiBaeTcd Hambojiee pacIpOCTPAHEHHBIM
papuaHTOM Teopum rtarortenus. Ho HabaogaeMble
B 47pax TrajlakTUK SABJeHUS AaKTHBHOCTH -eJiBa JH
MOTYT GBITH 06'BACHEHB! HAJIHYMEM YePHOM ABIPHI B CHJY
uX nopropsemocTd. K coxaieHHIO, [0 CHX TIOD HE 6BLIIO
U Ccepbe3HBIX MOMBITOK 00bACHEHUSA ABJIEHUM IIepHOAHU-
4yecKOl aKTHMBHOCTU fAep rajJaKTHKM, HCXOAA M3 MIpen-
cTaBJIeHHSA O YepHBIX AbIpax. ‘

A c npyroit cTopoHsl, HaGaoJZaeMble BBIGPOCH H3
Axg# rOBOPAT O NMPAMO MPOTHBOIOJIONHOM Ipoluecce —
06 oboraureHnuu camoil mepudepuy rajJakTHK 3a CUeET
MaTepuasia siep, a He Hao60poT. ITO AaJO OCHOBaHHE
BLIJBUHYTH FHIIOTE3y O TOM, UTO Ha CAMOM Jejie¢ HMEHHO
AIpO cO3JaeT BOKPYT ceGs raJakTHKY.

KomeuHo, OKOHUaTeJbHEIM CyZAbeil B cliope pasjud-
HBIX KOHIIENIUH KOCMHYECKOH 3BOJIIOIMU MOTYT OBITH
TONBKO HOBBle HabGmomenud. Iloka uro ¢axToB, 1IO3BO-
JNAIOUINX CTPOUTh HajeXHO OOOCHOBaHHBIE TEODUM,
HejocTaTouHo. Ho Bce e IpeAcTaBifercsd, UTO KOH-
menuusd MOBCEMECTHO IPOMCXOJSINEro MOCJeAOBATE b
HOTO JAeJIeHHS CBEPXIJIOTHOM MacChl ¥ NpeBpaleHusd ee
B MeHee ILJIOTHbIe 0OBEKTHI MOJIydyaeT B CBOIO IIOJIB3Y BCE
HOBBIE apPryMeHTHI.

OTa KOHIENIUA MOMHUMO NpeJCKa3aHus AKTHUBHOCTH
sifiep raJIaKTHK MOCJIY K MJIa OCHOBOM U A1 APYTUX TPUH-
[UNHAIbHO HOBHIX npeAckasanuii. OfHO M3 HAX —
0 BO3MOXKHOM BpallleHMu Haureil BcesieHHOH KaK IeJIO-
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ro — 6bL10 caenano B 1975—1976 rr. coseTckuM dpusu-
koM P. M. Myvanauom. OH MCXORHJ U3 M'MIIOTETHYECKO-
ro IOHATHUSA O CBEPXTAKEJBIX 3JIeMEHTAPHBIX YaCTHUIIaX
Ha3BaHHBIX cymepagzpoHaMu. Jleso B ToM, uTO, COI‘JI&CH(;
TIpe/CTaBJIeHUAM Gbu3UKY BIeMEHTAPHBIX YACTHII, MEXK Y
Maccoil M BpalllaTeJBHBIM MOMEHTOM YaCTHIL I,rlMeeTCH
B3aMMOCBA3b. Ecnu mpaBel Te, KTO yTBepaKAaeT, 4TO
Bcenennasa (Hama MeTarajakTuka) poAuiach B pe’synb-
TaTe pacnaja OZHOU CBePXTSKeJsoi njeMeHTapHOMH vac-
THIBI, YCJIOBHO Ha3BAHHOH IEePBUYHBIM &JAPOHOM, TO
TEOPETHYECKH MOJYKHO IIpeACKa3aTh, 4TO Bcenen,mm
AOJIKHA BpamiaThbCdA, COBepIIasA OAUH 0GOPOT 3a THICAUY
MHUJIIHApJOB JeT. 9Ty upaeio u chopmyaupoan Mypa-
nsaH. Ero KOHLIETIIUSA ellle Pa3 CBUAETENBCTBYET o He-
Pa3pbIBHOM CBA3H ABJeHMH MUKpPOMHpA M MeraMmupa
AaeT OYeHb HHTepPEeCHEIe pe3yJbTaThl B npumenennn’
K NpoGyieMe NPOMCXOMACHHA BpallaTeJbHOIO0 MOMEHTA
raJIaKTHK: B HaCTOdAlllee BPeMA COIOCTABJIAETCHA ¢ HAJIH-
uuem baKTOB acMMMeTpUH B pacnpefiesleHHH HAIPAB-
JIEHUH TNOJIAPHM3aLUM HU3JIYYEeHUs] pajuorajaKTHK.

Hrak, ecnu BKpaTile CyMMHpPOBATH OCHOBHBIE TEOpe-
THYECKHE IIOJIOMKEHHA KOJIJIeKTMBa DBlopakaHCKoit 00-
CepBaTOPHUH, UX OCHOBHBIE B3IJIAABL HA HBIHEIIHIOIO Kap-
TUHY MWDPO3JAaHHSA, TO MOJYKHO CKas3aTh Ccliefyloliee
Bosbmioe uyncsio 6eccmopHBIX HAGMIOAATENBHBIX naHme.
MaTeMaTH4YeCKMX pacyeToB, BecbMa yﬁenn're.nbnmx,
KOHIENTYaJbHbBIX IIOCTPOEHMil IIOCTABHMJIM IIOJ Cepbes-
HOe COMHEHHMe MHOTHe ITOJIOKEeHUS KOCMOTOHHCTOB Ja-
ke CPaBHMTEJbHO HeJABHEro MNpoujoro. B mepsyio
odepenb O cTanmuMoOHApPHOCTH BceesieHHON U ee 00BEKTOB
0 GopMHpPOBaHMH MOCJAELHHUX NYyTEM MOCTENEeHHOM rconj
fleHCall} TI€PBOHAYAJIBHO PACCEeSIHHBIX B NPOCTPaHCTBE
ra3onslyIeBeIX 00pa3oBaHHUIL.

CoBpeMeHHBIE HCCJIeAOBAHUS BHIABIISAIOT coaepmen'ﬁb
MHYIO KapTHUHY, MHBIe Ipoiecchl. O6pasoBaHue 3Be3t n
rajJakTHK NPOJOJIXKaeTcA M B Halle BpeMsa. Meraraiak-
THKA, B KOTOpoii Myeunwit IIyTs Bcero nuiep mecunHKa,
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¢ rpoMajHO# CKOPOCTBIO paclIMpHeTcs, MpuyeM yABO-
enue ee ob6beMa IPOUCXOJUT IIPUMEPHO 32 KaMXAble
10 mapa. aer. Y mosciony — B Hamleli ¥ JaJbHHX
rajakTHKax, — Hapajly ¢ OTHOCHUTEJBHO CIIOKOHHO
IIPOMCXOAAIIYMMY U3MEHEHUAMH, Ha6II0a10TCA ABJIEHUA
3BOJIIOIIMOHHOTO TIOPAAKA, MACIITa6bl KOTOPBIX HE MOTYT
He TopakaTh BooOpaieHue. IIPOMCXONAT UCIOIUHCKUE
B3pHIBBI, BBEIGPACHIBAIOTCS KOJIOCCAJIbHBIE MAaCChl Be-
1ecTsa.

3a mocsenHue 16 jer GyHKIIMOHUPOBAHUA Hanei o6-
CcepBaTOPUH ee COTPYAHUKH OTKDBIIM 1500 ranakTuK C
TaK HAa3bIBAEMBIM M36GBITOUHBIM YJIBTPa(HOJeTOBLIM
uanydyenuem. IleHTpanbHas 4YacThb ITHUX ypesBBIYaiHO
panekux o6wbexToB o6nazaer yAUMBUTEIBHON aAKTHUB-
HOCTBIO, OHA WH3JIy4aeT TUTaHTCKHE IIOTOKH sHEpruu
ompejie/IeHHO HEe3Be3JHOTO HPOHMCXOMKAEHUA. N3 »tux
sifep KaKue-TO IIPOTOTEeJa, MO-BHAUMOMY, J03Be3LHOM
IPUPOABI BHIOPACHIBAIOT MOILLIHeIIe ITOTOKM BellecTBa
CO CKODOCTAMH B THICAYM KHUJIOMETPOB B CEKYHAY.
Hamu uccjefoBaHUA HEONPOBEPIKUMO CBUAETEJIBCTBY-
JOT, UTO HEKOTOpble M3 HeNPeMEeHHBIX CTPYKTYPHBIX
KOMIIOHEHTOB TAKWUX TraJlaKTHK, HAIIpHMep UX CHHpaJb-
Hble DyKaBa, ABJIAIOTCA IPAMBIM HPOAYKTOM HCTEUEHU
BelecTBa U3 Axep. Mbl IPUXOAUM K TBEPAOMY yoex ae-
HMIO, YTO ¥ HEKOTOpble, TAK Ha3blBaeMble KapJMKOBbIE
raJIJaKTHKM HE 4TO MHOe, KaK TOXe IPOAYKT BEIOpOCA
u3 1eHTpa. OcoGeHHO Ke BIEYATISAIOT B 060CHOBaHUU
HAMIMX TPeACTaBJeHUH O CYNEPIJIOTHBIX IPOTOTENAX
KBasaphbl. DTO KaK Gbl CBOEro pojia rojible raJakTUieCcKue
AApa OYeHb BBICOKON CBETHMOCTH.

JI:060NBEITHO, KAK MEHAIOTCA cTapble BO33peHHHA, Ha-
npuMep, HA TPUPOAY U GUBHKY «dHEpreTMYeCcKOl TOII-
ku» Hamero Cousnna. IlpuHaAToe ob6bACHEHHE ee TePMO-
AlePHBIMH DEaKIMAMH CErOJHS BHI3bIBAET HeKOTOoDbIe
comuenus. Mccnefopanusa akageMuka AHApes Bopuco-
puuya CeBepHOro U ero KoJijer Hus Kpsimckoii o6cepBa-
TOPUHU TPHUBETH K OTKPBITHIO nyabcanuil B MOBEPXHOCT-
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HBIX CJIOAX CBeTHJIA: IEPHUOJ, TAKUX MyJbCcalMil HUKaK
He CBS3BIBAEeTCHA C NPUHATBIMH MOJAEJNSAMM BHYTDPEHHETro
CTPOEHHUS Halllei 3Be3Zbl, Teopueil, o6bACHAIOmEH IpH-
POAY ee DHEPTruH.

Haxownern, eme aBa coo0paskeHUs He B 10JIb3Y KOH-
UEeNMIUM TIa30NbIJIeBOH «DPOJOCJOBHON» KOCMHYECKHUX
06BeKTOB. ACTPOHOMAM XOPOLIO WM3BECTHA KOHIIENIIUSA
BUIHOTO DYCCKOTo yueHoro akajemurxa Pegopa AJex-
caHapoBuYa DBpeauxuua. OH BBIABUHYJI THUIIOTEe3y O
TOM, YTO METEOPUTHBIE ITOTOKU 06Pa3yIOTCs B HTOTe pac-
Taja IepuojuvecKux KomeT. CDPaBHUTENBHO HeZAaBHO
K aHaJIOTUHYHOMY BBIBOAY IMpUIIeJ KAHAACKUI yueHBIH
M. MunamaH. ‘

MHorouucIeHHbIE UCCTeTOBAHMUS HANJEHHBIX HA 3€M-
Jié¢ MeTeOpPHUTOB, 6eCCIOPHO, CBUAETENbCTBYIOT, UTO OHM
o6pasoBanuch [eHCTBUTENBHO B pe3yabTaTe B3DPBLIBOB
U npobyieHuit Gosee KPYMHBIX, MACCHBHBIX TeJl. Ha u
B3ATb CaMO KOJIBLO acTepousoB COJIHEYHOIH CHCTEeMBI —
ba3Be ecTh KaKue-1160 HaGIIOZeHUS, PacUeTsl, KOTOPHIe
MOATBEPX JaHu Obl, YTO Macca dTHX TeJl HEYKJIOHHO KOH-
LEeHTPpUpYyeTCcA B OfHO GoJibinoe oGpasoBauue? Her, co-
BceM Hao0opoT. BeINOJIHEHHBIH He Tak IaBHO 3apyoex-
HBIMU ucciaenoBarTenamu Y. Hanve u P. lognom ananus
IpHUBEJ K BBIBOAY, YTO BEIECTBO B KOJIbIE HE TOJBKO
He KOHLUEHTPUDYeTcs, HO paccenBaeTcd. Tak 4ToO BpeMs
moka paGoTaeT Ha 6I0paKaHCKYI0 KOHIEMNIHUIO,

JBoMIONMOHUpPYOLIasa BeeseHHAs, He TOIBKO pac-
WUPSAOIAACH, HO U GYKBAJIBHO «B3PBLIBAIOLIAACH», Ne-
MOHCTPHPYIOUIa# BMECTO IpPeJMNOJIATABIIMXCA B IIPO-
OIJIOM IIPOIIeCCOB CiKaTUs OecKOHeYHOe pasHoo6pasue
PeaJIbHO IPOMCXOAAIUX IIPOIECCOB, MOMKANYiH, TaK IKe
Majo NoXoxa Ha KapTHHY CcTaTW4HOH BceeneHnoii, ko-
TOpYI0 pucoBana acTpoHOMHUA Havaaa XX B., KAK COBpe-
MEeHHBIE IpeACTaBJIeHUS] O B3aMMONEHCTBUM aTOMOB M
9JI€MEHTaPHBIX YAaCTHUI] He MMOXO0KH HA HeAeIUMBIE aTOMBI
Kyaccuyeckoidl ¢pusnuku. O60CHOBAHUE KOHUENIIMM HMEH-
HO TakK 3BOJIOLMOHUDpYIOLIlell BeeseHHOM ¢ mosHBIM npa-
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BOM MOJYKHO PacCMaTPHUBATHL KaK HOBYIO DPEBOJIIOIUIO B
acrponoMmuu. Bosiee Toro, Kaxercsa BecbMa BepPOATHBIM,
yT0 06 bACHEeHWEe NPUYKUH B3PBIBHBIX NPOIECCOB B aKTUB-
HEIX AApaxX raJlakKTUK ¥ KBadapax norpedyeT paspaboT-
KU HOBHIX IIpeJicTaBJIeHHH O cBoiicTBax BemiecTBa. WUHBI-

‘MU CJIOBAMHU, OJIA HUCTOJIKOBAHUSA 3THUX IIPOLECCOB Heob-

xoguMo OymeT obobuieHHe U yTOuHeHUe QyHIaMeHTab-
HBIX (GHU3MYeCKHX 3aKOHOB. TeM caMBIM aCTPOHOMMUI,
BIUIOTHYIO MOABOASAILAA HAC K PPAHUMIAM NPUMEHUMOCTH
KBAHTOBOIl MeXaHMUKH, CIelMalibHON u obmiell Teopuu
OTHOCHTEJIbHOCTH, BHOBb CTAHOBUTCH MCTOYHMKOM HO-
BBIX HJell, packpbIBalOIMX riay6Gouaiimiue CBOHCTBA
npupofbl. Kak 3HaTh, He CTaHET Jii KMEHHO 4CTPOHOMUSA
nupgepom ectectBosHanusg XXI B.? Tem Gosee uTO ee
OCHOBHBIE HHTepechl ¥ HaNpaBJieHUS BCe TeCHee CMBI-
KaloTCcs He TOJBKO ¢ QU3HMKOIi, HO Teleph yXe C KOCMO-
HaBTMKOH, GHoJsioTHMeH U APYTUMH HAayY4YHBIMH JHUCIIHUII-
JAUHAMH. A TIpeKJe BCero ¢ TeMH M3 HHUX, KOMIIJIEKC
KOTODHIX IO3BOJIieT HaM Bce Iiay6iKe M scCHee ompene-
JUTH I'IyOMHHBbIE B3aMMOCBA3U B CHUCTEME «UYeJIOBEK —
3eMJId — KOCMOC».

YegoBek B0 BceseHHOI

Yro u Kak peajbHO BO BcesleHHOM BiMseT Ha 3eM-
mo? HapepHoe, 6e3 ocoforo Tpyza Ka’KAbIM U3 Bac Ha-
30BeT HECKOJIBKO pPas3HbIX ¢akTopoB. KoHeuHO, 3TO —
Coinlle, IIpeskje Bcero. MHOrHe roBOPAT: Mbl JKHMBEM 32
cuyer usnydenusa Coanna. JeiicTBuTePHO, MHOT'HE BU-
LBl BHEPruM, KOTOphle MBI IOTpebiseM, eCTh He YTO
HHOe, KaK HAKOIJIEHHasd COJIHEYHAs dHeprus, a Kpome
toro, CoJiHIle ABJAAETCA MOIIHBIM MCTOYHHMKOM YacTHI,
KOTOphIe MOMAaJaloT BO BHELIHME CJIOM aTMocdepsl H [0
yeJioBeKa He HoXoxAT. Ho OHM 00ycJIOBJIMBAIOT dmanqs-
CKHe YCJOBUA B 3THX, CAMBIX BHELIHHX, CJIOAX, BO3AEH-
CTBYS Ha CBOMCTBA TaK HashiBaeMoii moHocdeprl — TOH
o6y1acTi 3eMHOM aTmMocdephsl, KOTOpas, B YaCTHOCTH, KaK
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OBI peryJIMpyeT MPOXOK AeHue paguoBoJH. Tosbko 6a1aro-
Japs uoHochepe, KOTOpasA OTPaKkaeT U3JIYUYeHHUS Dajyo-
CTAHIIWHA, U3-32 YEero OHU M He YXOMASAT B KOCMHYECKYIO
6ecnpeeJIbHOCTD, IOJYYAaeTCsl, YTO Mbl MOXKEM IIDMHU-
MaTh CHTHAJIBl HA IPOTHUBOIOJIOMKHOHN nosycdepe, B APY-
rOM MOJYyLIAPHU 3eMJIH.

Henb3s He ckaszaTh M O TOM, YTO OTMEUYEHO OIIpeje-
JleHHOe BJMsHUe aKTuBHOocTH CosiHIA Ha o30HOChepy,
KOTOpasi, CJIOBHO ILUT, IPeJOXPaHAeT BCIO 3eMHYIO JKU3Hb
OT yJAbTpadHOoJIeTOBOTO U3JydeHUA. JlaBHBIM-ZABHO 3a-
MeYeHO, YTO Ha 3eMJII0 BpeMs OT BpeMeHM IajaloT pas-
JUYHBIE KOCMHYECKHUE «NpHIIeablbl». Ecau 310 Ma-
JIeHbKUH# MeTeopHT, Mbl He ofpallaeM Ha Hero oco6oro
BHUMaHUA. HO ecTh COBEpLIEHHO Cepbhe3HbIe IIPEAIOJIO-
JKEHHUSH, YTO HA KAKHX-TO 3TANaX XKU3HU Ha 3eMJie UuMe-
JIU MeCcTO MajeHUs 0oJiee KPYIMHBIX METEOPHUTHBIX Macc.
W HekoTOpble U3MEHEHWS B Pa3BHTHU JKH3HU Ha 3eMJle,
HallpUMep HCYe3HOBEHHEe HXTHO3aBPOB, OPOHTO3aBpPOB,
HEKOTODhle YUeHble CBA3LIBAIOT C TAKHMM KaTacTpodu-
YeCKHUMH SBJICHUAMU.

CerojHsi, HalpUMep, COBEPIIEHHO TOYHO YCTaHOB-
JIeHO, 4YTO TrpaHAuo3Hbie «O0oMGapAHUPCBKN» IIPOPBaB-
IIUMHUCS B JaBHHE BpeMeHa H3 KocMoca TpoMajHBIMHM
MaccaMu BeuiecTBa UCHBITaJH KoJbCKHII MOJMYyOCTPOB U
Bech BanTuiicKkuili LIUT B IIeJIOM; CJIeJbl TAKUX KaTaKJIU3-
MOB O0OHapY’KeHBl U HA APYTUX KOHTHHeHTaX. Ilo-BUAU-
MOMY, €CJIH OHH He IOBJIMAJNH HA BCI0O UCTOPHUIO pa3BH-
THA 6uocdepsl B raobasbHOM MacmiTabe, ToO YK HaBep-
HfKA CKas3aJiuch B Maciutabe peruoHaJibHOM. W 3Hame-
HUTHIH TyHIryccKUil MeTEODUT B 3TOM OTHOLIEHHM OT-
HIOAb He JEepyKUT NaJbMy MEpBEeHCTBa, H60 K cymnepru-
raHTaM, CyAs 1O BCeMY, IPUYUCIHUTh ero HUKaK HeJb3d.

Otkypna ke OepyTcss 9TH KOCMHYECKHe «IpHIIesb-
ubli»? HaM BHOBBL pUAETCA BCIOMHUTDH 0 cTpoeHuu CoJi-
HE4YHOW CHCTEMBI.

ConHeuHasi cucTeMa YCTPOEHAa OTHOCHUTEJIBHO IIPO-
cro. Boxkpyr unentrpassuoro tena — CoJjiHIIa, 3aKJaKO4a-
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joriero B cebe OCHOBHYI0 4YaCTh MaccChl Bceil cucTe-
MBI, IO DJIMNTHYECKMM opOuTaM obpailaloTcd Tak Ha-
3pIBaeMble GOJbIIME IJaHeThbl. DJIJIHMICH], IO KOTOPHIM
OHM IBHIKYTCH, UMEIOT He6OJIbLIYI0 BHITAHYTOCTb, WHBI-
MU CJIOBaMH, MX OPOUTHI, B TOM uucJe ¥ 3eMJH, 6JIM3KH
K KpPYroBbiM. MOXHO CKas3aTbh, YTO IJIAHETHl ABUIMKYTCH
10 KOHI[eHTPUUYECKMM KpyraM, TJOCKOCTH KOTOPBHIX Ma-
JI0 HAKJIOHEHBI K IIJIOCKOCTH 3eMHO# op6uTel. Ilosromy
MOYKHO IPHUHATH, UTO CHCTEMa Hallla SABJIAETCHA JOBOJb-
HO IJOCKHMM o6pasoBanueM. Paguycbl op6uT GosblIMX
MJIaHeT CUJbHO OTJIMYaloTcH Apyr ot apyra. Iloatomy
op6uUTHI M He MepeceKalTcA LPYT ¢ APYTOM.

Bce miaHeThl IpeACTaBASIOT coGoif 11apoo6pasHbie
Tesa, CBeTAT OHUM OTPAKeHHBIM cBeTOM. ATMochephsl UX
CYIIeCTBEHHO OTJIMYAIOTCA APYT OT APYyra IO NJIOTHOCTH
¥ XMMHYecKoMYy cocTaBy. ['asoBasi 060s0uKa 3eMJH B OC-
HOBHOM COCTOMT M3 a30Ta M KHCJOpoaa, aTMocdeps
Benepsl 1 Mapca — M3 yIJIEKHCJIOTO rasa, y IOnurepa,
CaTtypHa, Ypana u HenTyHa — NpeMMyIIeCTBEHHO H3
BOJOPOZAA U TeJusd.

Ko/M4ecTBO €CTeCTBEHHEBIX CIIyTHHUKOB y IJIAHET pas-
auuno. Tak, y 3emyu u IlnyToHa — IO OXHOMY CHOYT-
HUKY, ¥ Mapca u HenryHa — mo xsa, y lOnmmrepa —
16, y Carypaa — 21, y Ypana — 5, a Bor y Meprypus
¥ Benepsl HeT HHM ozHOro. Pasmepnl CIyTHUKOB TaKiKe
O4YeHb pAa3JIMYHBie, OT HECKOJBKHX KHJIOMETPOB [0
5000 xkuI0MeTpOB U GoJsee y caMBIX KpynHBIX. Kpome ToO-
ro, y Onutepa, CarypHa U ¥ paHa UMeIOTCA CHCTEMBI KO-
Jlel], KOTOPLIE COCTOAT M3 KPOILIEYHHIX CIYTHHMKOB, pas-
MepOM OT HeGOJBIIMX YACTHYeK A0 TaJbKH H OyJIbIXK-
HHUKA.

YpesspiyailHO MHTEpEeCHBI M pa3HOOGpa3HBI 1O CBO-
eMy COCTABY M CTPOEHMIO CIyTHHKM IIJIAHET-TMTaHTOB.
Camsble KpynHble y IOmurepa 6blnu OTKPHITH eue I'a-
JUJIeeM, U TOTAA Ke TOJYUMJIM MMEHa repoeB JpeBHEN
mudosoruu — Ho, Espona, Manumen u Kasjaucro. Ca-
MEIH GAMBKHI K NJaHeTe CIOYTHMK Amajibress GBI OT-
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kpsIT MeHee 100 seT Hazaj. AManbTes, ONEPEeYHUK KO-
Topoit cocraBager okoyio 200 KM, cCpaBHUTEIbLHO HeGOIb-
uro# IJIOTHBIM KaMeHHCTHIM 06bexkT. Mo m Espoma mo
IJIOTHOCTH BellecTBa HATIOMHMHAIOT BHYTDeHHHeE ILJIaHe-
te1 Bemuio u Mape. Tamumen u Kasnucro, Hao6opor,
0 TIJIOTHOCTH OJM3KM K BHEUIHHMM IJIaHETaM, OHM 3a-
KJII04aioT B cebe Gosblive macchl Jgbaa. Ha kaxaom us
HHAX TO-CBOEMY CKAa3BIBAETCA NPUTAKEHHWe TI'MTaHTCKOH
maccel JOnurepa. Cucrema IOnutepa, mo CyTH, SIBJfieT-
ca Kak 6bl MHHMATIODHOM komueil CoJIHEUHON CHCTEMBI,
ee anbHelflllee M3ydYeHHe CYJUT HEMAJO HHTepeCHeii-
IINX OTKPBITHI.

N3 cnyruuxkoB CaTypHa, MMEKOUIHX O4YeHb HHU3KUE
ILJIOTHOCTH, HaK6oJIbIllee BHUMAHME HCCIIeLOBaTe el IpU-
piekaer Tutar. OH camblii KpPymHBIH: IO pasMepam
mpeBocxoauT Mepkypuil, Ho ycrymaer I'anumeny. WH-
Tepec YYeHBIX K JTOMY CIYTHUKY BBI3BAH HaJNuueM
BOKpPYTr Hero aTMmocéepsl, cofepikalileli, B YaCTHOCTH,
aleTnJeH, oTuaeH. IlepBoHayasbHble HAOMIOJEHUSA U pac-
YyeThl HA MX OCHOBe NPHBEJIM K BBIBOJAY, 4TO TeMmIepa-
Typa Ha noBepxHoctd Turana —180°, BepxHell aTMmo-
cpepsr —100°, uHBIMH cJIOBaMH, Ha MOBEPXHOCTH XO-
nogHee, yem B aTmocdepe. IIpuGopbl Ha KOCMHYECKHX
anmapaTaxX IOKasaJjH, 4YTo aTMocdepa CIYyTHMKA Ha
959, cocToMT U3 a30Ta, AaBJeHHEe ee Ha IOBEPXHOCTH
B 1,6 pasa Gosbule, yeM Ha 3eMmJje. TemiepaTypa, KaKk U
NMpeACKa3blBaj¥ pacuyeThl, COCTABUJA Y IIOBEPXHOCTHU
—180°. Ouenb 3aMaHYUBO MOApPOGHee M3YUYUTH MUP 3TO-
ro JsepsHoro 6esmosiBus. BrmpoueM, MOXeT CAYYHUThCH,
4yTO AasbHeiilllee u3ydeHHe OOHApPYKUT B 3ToM «Ges-
MOJIBMHM» MHOJKECTBO MHTEPECHBIX HOBHIX SIBJIEHMH.

Mexay opburamu Mapca u IOnurepa nmeercs o4eHb
GoNBLIO NMPOMeXKYTOK (KOJIBII0 MEXAYy AByMs opbura-
Mu), rae obpamaiorca BOKpPYr CoJiHIIA THICAYM MAJIBIX
niaHeT. Jles0 IPOUCXOAUT TAK, KAK ec/IH Obl paHbIle TaM
6pl7a oZHA IJIaHeTAa, KOTOpPas pacKoJjoJlack 3aTeM Ha
TBICAYH MAaJbBIX TeJl.
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HexoTopbie acTepouAbl UMEIOT BBHITAHYTBIE op6uTHI,
MOAXOAAIIHEe CPaBHUTENBHO 613Kko K ConHLY M 3emue.
Tak, Hanpumep, acrepous Mxap B 1968 r. GbLa OT 3em-
sau Ha paccroaHuu 6,36 mMuH. KM. Biuixke BcexX K 3emie
noaxonuT acrepoupy Iepmec (o 1 MiH. km). Henbss
HCKJIIOUYMTH BO3MOYKHOCTL M TAKOTO ABJIEHHSA, KAK BXOK-
HZeHue HeGOJBIIOTO acTepouja B aTMochepy 3eMJH.

ConHeuHAas CHUCTEMa COJEPIKUT TAKKe OIPOMHO€ KO-
JUYECTBO W APYTHMX TeJ OTHOCHTEJHHO MAaJIOi Macchl.
D10 KOMeTHI, KOTophle ABMMKYTcAa BOKpyr CoJsHua IO
6oJiee BBITAHYTHIM OBJIIMITHYECKMM opOuTaM, HHOTAA
KpaiiHe BBITSHYTBHIM. BOJIBIIYI0 4aCTh CBOErO BPEeMEHH
OHHU TIPOBOAAT BjaJsieke orT CoJyHIlA, HO, B COOTBETCTBUH
¢ 3aKOHAMM DJIINITHYECKHX JABUYKEHUH, MepHOJUYECKH
OpUOAUKAIOTCA K HeMy. IIpuMepoM MOJKeT CJIYKHUTD
3HamMenuTas Komera lannes. Ilepuoj ee ABHMKEHUA CO-
cTaBjgeT oxkoJio 76 ner. B mpeAmlAyInuii pas oHa Ipo-
mia okosto Cosinna B 1910 1., a B 1986 r. MBI cHOBa ObI-
JIX CBUAETEJISIMH ee MOSIBJIeHUS.

Ilo Macce KOMeTHI MOJKHO CPaBHUTH ¢ Hauboiee
MeJKHMM MAaJIbIMM ILjlaHeTaMH (HO MHOTZa HMX Macchl
H3MepSIOTCA COTHAMM MHJIJIMOHOB TOHH).

Haxogsce Baanu ot CosHIla, Ka)jas KoMeTa BbITJIA-
IUT OTHOCHTEJIbHO KOMIAKTHEIM TEJIOM, HO [0 Mépe IpH-
6auxennsi k CoJIHLYy HauyWHaeTCs BblJeJIeHHe M3 ee
IEeHTPAaJbHOH YacTu (TBEpPAOro, MO-BUANMOMY, IOPUCTO-
ro fApa) GOJBUIUX KOJHYECTB rasa M TBePABIX 4acTHIL.
OHM yZansioTcs OT AApa, o6pa3ysa BOKPYT Hee «T0OJIOBY»
M «XBOCT» (AJHHA «XBOCTa» MOJKET JOCTUraTh AECAT-
KOB MMJIIMOHOB KMJIOMETPOB). BriGpouieHHOe TaKuM 06-
pasoM BeLIeCTBO yjajsdeTcd B OKpyXkaioliee IIPOCTPaH-
CTBO, HWKOT[a He Bo3Bpaliaschk obparTHo. IlpM Kax-
zoM Boaspailenuu K COJIHIY IPOMCXOAUT 3HAUUTEIbHAA
noTepa Macchl KOMET, KOTopas C TedeHMeM ThIcHue-
NeTuil yOnIBaerT.

B npoOIIJOM CTOJIETHH ACTPOHOMBI SABHJIMChH CBHJE-
TeAAMHA pasfiesleHHus] OJHOM M3 KOMeT (KOMEeThI Buenst)
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Ha HECKOJIbKO 4YacTeil. A B HacTosllee BpeMsa uMeeTcH
MHOTO JAHHBIX, TOBOPAIIMX O TOM, 4YTO HabJIOJaeMble
B CoJiHe4YHOH cHcTeMe MeTeOPHTHbi€ IOTOKH SABJISAIOT-
¢l pe3yJIbTAaTOM HOJIHOTO pacnaja OTAeJbHbIX KOMeT.
Kak um U3 4ero BO3HHKAIOT KOMETHI? ITOro MbI TOYHO
noka He 3HaeM. MosxeT 6LITh, OHM 00pa3yIoTCcd B pe3yJib-
TaTe pacmnaja Kakux-To ele 6ojiee maccuBHBIX Tej. He-
COMHEHHO OJHO: BCe KOMeThl, KOTopble MBI HabaiofaeMm,
B COBPeMEHHYIO 3MoXy Ku3HM CoJIHEeYHOI cCHCTeMbl SB-
JAIOTCA TeJlaMH, HaXOAAIUIMMHUCS B IIpollecce pacmaja.

vKaK HM3BECTHO, HEKOTODbBie 6obiine maaHeTnl ComHeY-
HOIl cucTeMbl OKpyeHbl kKoJbuamu. Koapma CaTypHa
oTkpeln B Havase XVII B. I. Tanuneit. CyniecrsoBanue
ux Boxkpyr IOmurepa m Ypana 6blIO NpeACKa3aHO CO-
serckuM acTpoHoMoM C. K. BcexcBsATCKMM B cepeAuHe
TeKyIero crojetus. VI Tonbko AasbHeiiniue Habiome-
HHSI, IIpOBeJeHHble C IIOMOUIbI0 KOCMHYECKHX almapa-
TOB, NpPSIMO MOATBEPAHJM 3TH mpejckaszaHus. M ecau
KOTAa-To Mocjie IofBJeHMS TrunoTesb Jlamnaaca Jena-
JIMCh HAMBHBIE NPEJNOJIONKEHHUS O TOM, YTO koJjbna Ca-
TypHa #ABJAAIOTCH 06pa3oBaHMAMH, U3 KOTOPHIX MOTYT
BO3HUKHYTH CIIYyTHHUKH 3TOH IJaHEeTHl, TO Telephb, Korjpa
NPUPOAY STHX KOJiel] BHISICHUJIU (OHM COCTOAT M3 MHJI-
JHapAOB TBEPALIX TeJ PasMepoOM OT NMeCYHHKHU A0 1 KM
u 60Jee), CTaJI0 OYEeBUAHO, YTO KaKJ0e U3 KoJeli BOZHHUK-
J0 aub0 M3 KaKOoro-HMOyAb KPYIIHOIO TeJlia, HalpHUMeEp
CIIyTHMKA IJaHeTH, uJu obpasoBajioch B pe3yJbTare
BBIGPOCOB H3 KPYIIHOTO TeJjia.

Haxowner, Mbl UMeeM MpPSMble JOKa3aTeJbCTBA BYJI-
KaHUYECKOH [eATeJbHOCTH HA CIYTHUKAaX 0OJIBLIMX ILJjIa-
ver. Ha cnyrtauke IOnurepa Mo mbl HaGilofaeM fAei-
CTBYIOIlMe BYJIKAHBI M CHCTeMaTH4YecKuii BhIOpOC Belle-
CTBa U3 HUX B Me)XIIJIaHeTHOe IIPOCTPaHCTBO. Ha cocen-
Heil ¢ Hamu BeHepe MbI TakKXKe CTaJIKUBaeMCHA CO CJEAA-
MM MOILHON BYJKAHWYECKOH AeATeJILHOCTH.

IIoaToMy, €c/iM MOCTABHUTH BOIIPOC, B KAKOM HaIpas-
JICHUM HJAYT 3BOJIIOLMOHHBIe Ipolecchl B Hamel Coi-
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He4yHOH cHcTeMe, OTBeT GyZheT OAHO3HAYHBIM: 3TH MPO-
mecchl MAYT B HANpaBJIEHHH DPaspylleHud U pacnaja
6oJiee MACCHUBHEIX Tesl Ha 0oJjiee MeJKHeE.

PaccMoTpeHHe IIPOTHBOTOJIOKHBEIX IMPOLECCOB, KOTO-
pble BCe K€ CYLIeCTBYIOT (Hampumep, najeHue MeTeopHU-
TOB Ha TJIaHEeTHl), TOKAa3biBaeT, UTO Ha HbIHEIIHEeM 3Tale
pasutus COJHEUHON CHMCTEMBI OHM HE HMEIOT cepb-
e3HOT0 KOCMOTOHMYECKOro 3HAUeHUs, He CBA3aHBI C BO3-
HUKHOBeHHeM HOBHIX HeOGecHBIX Tes. HUKTO He MOIKeT
cefe NpEeACTABUTBH, YTO M3 MEXKILIAHETHOTO rasa HH
MeTEOPUTOB MOKeT cGhOpMHMpOBATECA HOBAafd KoMeTa
JJIM JKe YTO U3 MEeTEOPMTHOTO KOJbIa, MOJXOGHOr0 KOJb-
ny IOnurepa, MoxkeT chOpMUPOBATHCH HOBBI CIyTHHK
IOuurepa. .

TeM He MeHee B JUTepaType MBI 4YacTo BCTpedaeM
yTBepiKJeHHe O TOM, UYTO IJIaHeTH cdhopMHUPOBATIKCH
13 MeTeopUTHOTo Marepuajya. VIHBIMM CJIOBaMH, BHICKA-
3pIBaeTCA MHEHMe, UTO HalpaBJieHHe MPOIEeCcCOB BOJIO-
UM SABJAETCH IPOTUBOMOJIOMKHBIM TOMY, 4TO €3Kerol-
HO U JaKe eXXeJHeBHO BHUJAT aCTPOHOMHBI-HabII05aTe NN,

KoHeYHO, MOXKHO IIPEANOJIOKHUTH, YTO CYIIECTBYIOT
KaKue-ToO OYeHb MeJJIieHHble IIPOLeCChl KOHAEeHCAUWH H
yILJIOTHEeHHUsA, KOTOpble MBI He MOXKeM IIpAMO HabI0-
AATh ¥ B NOJb3Yy KOTOPHIX IPHBOAATCS KOCBEHHBIE ap-
IYMEHTbl, HHOTZa OCTPOYMHBIe, HO HE BCeraa y6Gegureib-
mgple. Ho MOKHO yTBepKJaTh, YTO NPAMBIX IPOINECCOB
KOHAeHCAIMH MbI (haKTHYECKHU He HabJo/maeM.

Ecsiu MBI IpMHMMAaeM, YTO MPOIECCHl pacnazga dABJsi-
JOTCSI OCHOBHBIMH, TO BCe K€ BOZHUKaeT ciaexyouuii Bon-
poc: oTKyZa e GepyTcs pacrmajalpomuecs Teja, ume-
fomue Gonpiryio macey? OTkyAa Gepyrcsa xomersi? Cuite-
AyeT IPH3HATH, YTO THIOTE3a O pacnaje Ioxa He IaeT
oTBeTa Ha 3TM Bomnpockl. HecoMHeHHO, 4YTO B fanbHe-
HieM pasBUTHe HayKM NMpUBEJET K MX paspeleHuro. Ho
¥ cefiuac HeJb3s OTPHUIATH BHIBOJOB U3 OIPOMHOrO “HC-
na HabmogaeMuIX GaxToB.

DKCIePUMEHThl, MPOBeJieHHbleé € TOMOIIBIO HMCKYC-
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9710 u30bpaxeHue KOMETHL
Tannesa nmepemano Ha
3emuio B mapTe 1986 r.
COBETCKOHN '
aBTOMAaTUYECKOHU

MeXXI1J1a HeTHO R

cranuueli «Bera-2».
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CTBEHHBIX CIIyTHUKOB 3emJiu, JlyHsl, Mapca, BeHepsl,

IIPOABUMHYJU BIIEpe] HAIIW 3HAHWA WU IIPEACTaBICHUA

0 (uUsWUYECKHX CBOICTBAX OKOJIOIJIAHETHHIX IPOC-
CTPaHCTB, O CaMUX IJaHeTax, o6 yCTpoCTBe U MDO-
ucxoxkgenuu CosnHeuHoil cucreMbl. OTDOMHBIMU OKa-

QY

3a2JICH IIePCIEKTUBHI B3AUMOJAECUCTBUA aCTPOHOMUU
U ACTPOHABTUKK — HAYYHO-TEXHUUYECKOM AUCUUIINHBI,
BeJAIONIell KOCMUUYECKUMY ToJieTaMu. AkamnemMur Mcru-
cnaB Beeposogosuu Kesppiin mpeaBuzes 9Tu mepcliek-
TUBBI ¥ B 3HAYKUTEJIHHON Mepe Ha HUX HaleJuBaJjl pelie-
HUS HAYUYHBIX W IMPAKTHYECKHX BOMPCCOB KOCMOHABTH-
ku. B cBoeil pabore «KocMuueckue wuCCNAEIOBAHUI
M. B. Keagpiinr u npodeccop M. . Mapos Tak omnpene-
JUJIV OCHOBHEIC IIPUYMHBI HACTYIJICHUS KOCMHUUYECKOH
opsl yesioBeyecTBa : « OcBoeHHE KOCMOCA ABUJIOCEH BAKOHO-
MEpPHBIM, UCTOPUUYECKU IPelOoNpeHeIeHHEIM 3TalloM He-
YKJIOHHOTO PAa3BUTUA NPOU3BONUTEJNILHBEIX CHJ UeJOBe-
yecTBa. OHO TPUBBAHO NMOMOYL B PELIEHUU OCTPBIX BKO-
HOMUYECKUX U COIUAJNLHBIX IIP06JeM, CBA3aHHBIX C YCT-
paHeHUeM IPOTHBOPEUHH MeXAY pacTyUIuMu NOTpeGHO-
CTAMHU YBEJIMUMBAIOIIETOCA HADONOHACENEHUA SEMJIU U
OTPAHMYEHHBIMH 3€MHBIMZA HCTOYHUKAMYM HX YAOBJET-
BOpeHUs». [1epBOTIPUYMHON OCBOEHUA YeJIOBEKOM KOCMO-
ca fABJIAeTCS MMEHHO IOTPeOHOCTH B Pa3BUTUM IPOU3-
BOACTBA, yiKe He IMOJYyYaIIEro B yCAOBUAX 3EMJHU 0-
CTATOYHOTO Ka4YeCTBEHHOIO COBEPIIIeHCTBOBAHUA U KOJIH-
YeCTBEHHOIo pocta. A 0e3 9TOre HeMBICJIUMbI ITOBBIINIE-
HUue 6JarocoCTOAHUA JIIOAeH, JaJbHEeHININM paciBeT Hay-
KU ¥ KYJIbTYDBHI.

W3BecTHO, KaKUMM TeMIaM{ BO3PACTAET CEroNHS
noTpe6HOCTE B Ilepefatde caMoil o8npHOi nHDOpMaHH,
6e3 KOTOPOM TPYAHO, & TO ¥ HEBO3MOMKHO OIiepPaTHBHO
U 3pPeKTUBHO YyIPaBIATE TOU UM WHOM OTPACSBIO HAa-
POIHOX03AHCTBEHHOTI0 KOoMIlJIeKca. Ha moBecTke gHS —
cyoHellnre nNpoGieMbl COBEPIIEHCTBOBAHUS MEIKTOCY-
IapCTBEHHON MHTErpaliy BHYTPX CTPAH COLHAaJIHCTHYE-
CKOTO COIPYIKECTBa, YCUJIEHUS CBS3ZU MEKIY Pas3auuHbI-
M{ KOHTHHEHTAMH Hauled niaaHeTsl. MIX HUKAK He pe-
WUTh 6e3 yBeMuYeHN A UHOOPMAIIHOHHBIX MOTOKOB. Y1 TYT
HapAnRy ¢ APYTUMH JOCTHIKEHUAMU HayYHO-TeXHUYe-
CKO¥ peBOJIOIMU Bce GOJBIIYIO POJIb NMPU3BAHBI UI'DATh
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HCKycCTBeHHBIe crnyTHUKH 3emuu (UC3).

Kax Brl 3HaeTe, nepsbliif B Mupe UC3 6bin1 3anymieH
Coserckum Cowosom 4 okTabpsa 1957 r. A 23 ampens
1965 r. y mac Omin 3anyuieH nepsblit MC3 cBAsu —
«Monuus-1». Co BpeMeHu s3amycka ero toabko B CCCP
OblJIM BEIBeeHBI Ha opbury 6Gosee 100 cIIyTHMKOB CBA-
34 U TeJIeBUSHOHHOTO BelllaHUS, U3 HUX HECKOJIbKO Je-
CATKOB Ha BBICOKODJIJIMIITHYECKHE OPOUTHI.

IIpuMeHeHHe MX MO3BOJMJIO co3aaTh B CoBETCKOM
Corose BKCIIyaTallMUOHHBIE CIYTHHKOBBEIE CUCTEMBI TeJle-
douHO-TenerpadHoil cBA3U, Nepejayud TeJIeBU3UOHHBIX
MporpaMM, paJWOBeIaTeJIbHBIX IPOTPaMM H MaTpHI]
LeHTpaJbHLIX raseT, OPraHM30BaThb CBA3b M OOMeH Te-
JIeBU3UMOHHEIMU IIPOrpaMMaMH MeXJy CTpaHaMHU — yda-
CTHHIIAMH MeXAYHAapojaHOH opraHusanuu «HHTepcmyT-
HHUK>».

CIOyTHHMKHM CBS3M, BXOZAIIHE B COCTaB COOTBETCTBY-
jolIUX cucreM crnyTHukoBoil ceasu (CCC), obGecrmeuu-
BalOT Mepefavyy KaK HelpepHIBHOI (aHaJIOroBoit), Tak M
nuckpeTHoit urdopmanuu. Paguonunuun CCC, Kak mpa-
BUJIO, ABJAIOTCA MHOTOKaHaJbHbBIMHU. CerofiHA B Mupe
IeHiCTBYIOT AECATKM rOCyHZapCTBeHHBIX, DeruoHaIbHBIX
U r106aJbHBIX CHCTEM CIIyTHHKOBOM CBA3H.

Pasymeetcs, IC3 cpasy ke BbI3BaJU IOBBIIIEHHBIHA
MHTepeC y CIMelHaJUCTOB II0 METEOPOJIOTHK: CTAJIO ACHO,
KaKHe HOBEIe NMepCIeKTUBbl OTKPBIBAIOT OHHM JJIsI COBED-

. IeHCTBOBAaHMA I[IPOTHO3a MOrOoAbl M NOJyYEeHHA UH-
dopManuM 0 COCTOSHUU NPUPOJHOH CpEABI.

PasBuTie HapOAHOTO XO3AHCTBa CTPaHbl ITOCTOSAH-
HO IIpef’bSABJIAET HOBble TpeGoBaHMS K 3TOi ciyxObe.
A c cosjaHueM peryJSapHBIX aBHAJUHUN B OTAAJIeH-
Hele TYHKTBHl Hallleil cTpaHsl, OpraHusaiuell MeXXKOH-
THHEHTAJILHEIX IIepeJIeTOB, Pa3BUTHEM MOPCKOro TpaHC-
OpTa yCHJIMBaeTca Heo6GXOAUMOCTh B HMHpopManuu o
I'HAPOMETEOPOJIOTHYECKOM 06cTaHOBKe B MacliTabe Bcei
3emnu.

IIoBOPOTHEIM B pPAa3BUTHHM METEOCHY OBl HABHUJIOCH

94

co3/jlaHie MeTeOPOJIOTHYECKUX CIyTHUKOB « Kocmoc-122»
(1966), «Kocmoc-144» (1967) u «Kocmoc-156» (1967),
o6pasoBanue Ha HMX 06a3e JKCIEePHMMEHTAJbHOW KOCMH-
yecKkoM cucreMbl «MeTeop».

C mapra 1969 r. UC3 MeTeopoJIOTHUYECKOTO HATIPaB-
JIeHMs TOJYYMIAKX HauMeHoBaHue «Mereopsi». IlepBhie
AeBATH CIIyTHHUKOB BTOH cepuM (3a HCKJIIO4eHHeM «Me-
Teopa-5») GBIJIM BhiBeJieHH HA OPOGUTY cO cpefHeidl BHICO-
To#t okosio 630 KM, a mociefyloiine — Ha OpOUTYy CO
cpezneii BeIcoTO# okoy10 900 kM. Kax Ablil CIIyTHUK 9TOA
cucTeMbl 3a OJMH 06OpPOT BOKDYr 3eMIHM OCMAaTpHBaeT
OKO0JI0 IISITOM YaCTH IIOBEPXHOCTH ILJIAHETHI.

CucteMa MoO3BOJIAeT 2 pa3a B CYTKH IIPOM3BOAHUTH
c60op MeTeopoJiormuyeckoil MHGOpMaUMU C ?/; moBepx-
HOCTH 3eMHOTO mIapa. Ilpu 5TOM KaXXABIA M3 DPAiOHOB
naHeTH HaGJIofaeTcsa ¢ HHTEPBAaJIOM NPUMepPHO B 6 4.

HudopMaluio coO CIHYTHHKOB INPHHUMAIOT OKOJIO
50 NyHKTOB, pacloJIOKeHHbIX Ha Teppuropuu Coser-
ckoro Corosa, Ha BCeX HAYYHO-HCCJIEJOBATEJIBCKHX CY-
IaxX THAPOMETEOCIyKObI.

IIo oumeHKaAM COBETCKHX BKOHOMHCTOB, HMCIOJIL30Ba-
HUe CIIyTHHKOBO# MeTeopoJIornyeckoit mHpopmManuu A
IPOTHO3a MOTOABI IMO3BOJIAET eXerojHo cGepeub B Ha-
POZHOM XO03fAiCTBe MaTepPHaJIbHBIX IeHHOCTed NpHUMep-
HOo Ha cymmy 500—T700 mnH. py6ueil.

He npeacTaBiasiiorca ceroiHs (GaHTACTUYECKUMH M
BCEBO3MOXKHBIE IPOEKThl 3aBOJOB HJIHU 3JIEKTPOCTaHIIUA
Ha OKOJIO3eMHBIX op6uTax. IIpakTHYecKH TEXHOJIOTH-
yeCKHe DKCIIEPUMEHTHI B KOCMOCe MAYT IOJIHBIM XOJOM.
B CIIIA, manpumep, Ha nofo6HbIe BKCIEPUMEHTHI € HC-
noab3zoBauueM MC3 exxerofHo pacxoiyercsi MHOTO MHJI-
JIMOHOB JONJIapoB. ¥Y:Ke ceiiuac paspabaThIBaioTcs MpO-
eKThl IPOM3BOJACTBEHHBIX KOMILJIEKCOB, Ha 6OpTy KOTO-
pHIX OfiHOBpeMeHHO 6yayT HaxoguTbesas 50—100 ueso-
BeK 00CJY XHBAIOLIETro IIepcoHaJa.

Ho, KoHe4YHO, He BCSKOE MPOM3BOACTBO IOJIYUMUT Ipa-
BO HAa «KOCMHYeCKYIO mpomucky». Ckopee Bcero, B 6Ju-
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JKadmuil mepuos NPHUOPUTET TOJYy4YaT IHPOILECChl IOJY-
YeHHsl MaTepuaJjOB CBEPXBHICOKON YMCTOTBHI U OAHOPOJ-
HOCTH, HYXJa B KOTOPHEIX BCe OCTpee OINyLIaeTcCA U B
Hay4YHBIX HCCJEJOBAHUAX, M B MPAKTHYECKOM IIPOM3-
BOoZcTBe. Beb n3ienss COBPEMEHHOM UHIYCTPUM M IIpU-
6opocTpoeHus TPeGyIOT NpUMEHEHUS pa3JHYHBIX MaTe-
pHAJIOB IOBBINIEHHONH YMCTOTHI, MO3BOJIAKIIMX PE3KO
YBEJUYUTh YYBCTBUTEJbHOCTH, PECYPCHl U HaJEXKHOCTD
annapatypel. Tak, HalpuMep, CBOMCTBA repMaHHEBOI'O
TMOJYIPOBOAHUKA B3aMETHO MEHSIOTCH, €CJIM HMeeTCH
HECKOJIbKO aTOMOB HpHMeceii Ha MUJJAKapA AaTOMOB
repmaHuda. HeoO6XoAMMBI OYeHbL UMCTBIE MaTepPHAJIb
(ypaH, Topuii, Gepunnuii, rpaduT) U ANA HYKJ aTOMHOMN
aHepreTuKU. CieZlyeT OTMETHTh TaKiKe, UTO HEKOTODHIE
JOCTATOYHO YMCTHIE MeTaJlJibl, KaK MPaBHJO, HE KOPpPO-
BUPYIOT, 00yIafaI0OT XOJIOMOCTOMKOCTBI0O M IIJIACTHYHO-
CTHIO.

HeBecomocTh, KOCMMYECKHH BaKyyM U HIeasibHaAd
CTEPUJIBHOCTh CPeAbl IPEefOCTABAT BO3MOMKHOCTH [JiA
HM3TOTOBJIEHHSI BBICOKOKAYECTBEHHBLIX BAKIWH M ADPYTHX
MHKPOOHOJIOTHYECKUX, XHUMHUYECKHX M JIeKAPCTBEHHBIX
npenapaToB BBICOKOM YHMCTOTHI.

TIokaszaTenbHO: mNpOKATKA MeTajjia B armocdepe
BBICOKOYMCTOI0 MHEPTHOTO rasa Ha IIOA3eMHBLIX 3aBOAAX
yMeHbIIaeT coxepskaHue mnpumeceii B 20 ThIc. pas 1o
CPaBHEHHIO ¢ IIPOKATKOM B BO3AYIIHOI cpene. IIpokaT-
Ka JKe B BaKyyMe NHpPH JaBJI€eHHWH MeHbllle OJHOH MHJI-
JuapaHoii atMocdepsl JaeT yMeHbIIeHWe IIpuMecei moyu-
TH B MUJIuap] pas. B 1abopaTOpHBIX YyCTaHOBKAX yhAa-
eTcs MOJIydaTh 0co00 YHMCTHIM MeTaJJ1 B o6pasuax mac-
COH BCero JIMIIb B JEeCATKH T'DAMMOB, <«IIOJBEIIMBa»
€r0 B CHJIbHOM 3JIEKTPOMArHHTHOM I10Jie. A B yCJOBUSAX
HEBECOMOCTH IIJIaBaHHE TeJ ABJIAETCS eCTECTBEHHBIM CO-
CTOSIHMEM, B TOM YHcJie, KOHEUYHO, U AJIA KPYNHBIX 3aro-
TOBOK, ¢ KOTODEIMH MOJKHO paboTaTh Ha IIPOM3BOJCTBE
B KOCMOCe.

OcobGeHHO TIepCNEKTUBHON INpoAYyKuMel «d3dupHOii»
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MHAYCTPHH CTAHYT MOHOKPHCTAJIJIbl [AJIS JIa3epHOU U
MOJIyIIPOBOJHUKOBOM TeXHWKHM (KaK 9TO IOKasaJu BKcC-
NepUMEHTHl Ha OopOuTaJbHOM KoMILJIekce «CanoT» —
«Coio3» 1 crannum «Cxaiino6»). MOHOKpHCTAJIBI BHE-
3eMHOTO IIPOM3BOJCTBA OYZAYT OTJIHYATHCA BBLICOKOH OA-
HOPOJHOCTBIO M GOJIBIIMMM Da3MepaMi, MPeBHIIIAIOIIH-
MM II0 BeJUUYMHe B JECATKH pa3 Te, KOTOpble yJaeTrcs
MOJIy4aTh B HA3EMHBIX YCJOBHAX.

WTak, BBIXOJ 4YeJIOBEKa B KOCMOC 3aKOHOMEPEH U He-
00xX0IuM.

Ho sTo He Tema Halero ¢ Bamu pasroBopa. Koneu-
HO, B [AHUCKYCCHAX II0 MOBOAY WHCTOLIEHMA BarKHeH-
IIMX BSeMHBIX pecypcoB, BO3pacTalolliero pocTa Hace-
JIeHUs, BO3MOXKHOTO IlepeHAaCeJIeHMs Hallleil, He TaKOH
yK GOJBIION IIJIaHEeTH MHOIO CIOPHOIO, & MHOTO U IPO-
CTO CIeKYJSTHBHOTO, M60 mnopoii OypiKyas3Hbie y4YeHbIe
BIIOJIHE CO3HATEJbHO CTPEMSTCS OTBJIE€Yh BHHMaHUe OT
XUIMHUYECKOTO, IrpabHUTeJbCKOTO XapaKTepa IIPHUPOAO-
moJsib30BaHus npHu kanuraausme. Ho GeccriopHo apyroe:
3eMis Halla MMeeT KOHeUHble 00beMbl, KOHEUHBEIE Da3-
Mephl, MHOrue HeoOGXoAMMble HAM peCcypchl HEBOCIOJI-
HMMBI.

A ckaxemM, macca Ten CoJHeYHOH CHCTEMBI B COT-
HU THICAY pa3 MPEeBOCXOAMUT Maccy 3eMJH... MHorue yue-
Hble IPUXOAAT CETOJHA K MBICJIH, 4YTO B caMoil BceseH-
HOM HeHCTBYIOT oIlpejesieHHbleé 3aKOHOMEPHOCTH, KOTO-
pbIMM 0GYyC/OBJeHB HEOGXOAMMOCT: M HeN36eXXHOCTDb
BBIXOJA YeJIOBeKa B KOCMOC, a 3aTeM M pacCeJleHHs JIOo-
Zeit M0 BHE3eMHOMY IPOCTDAHCTBY.

BeMya — KOJILIOe b uyesoBedecTBa. M1 MBI, 3eMJIfiHe,
HOJIKHBI BCeM MHDOM CAeJaTh BCe BO3MOXHOE, YTOOLI
Halia HeGoJblIas MJaHeTa AOJITHE U JOJTIHe ThicAUelie-
THH OCTABAJACHh KOJIBIGENbIO JJasd TeX, KTo OynaeT KHUTh
M TBOPDMTH Ha Heil, KTo GyJeT NMPOKJAABIBATH KOCMMYe-
CKHe Tpacchl B HeHM3BeJaHHBIEe IJIyOMHEI KOcMOCa, He 3a-
6BIBAs O TOM, UTO HAIlla IIJJaHETA YHUKAaJIbHA.

A s DTOTO yiKe CeroHsA MBI JOJIKHBI CllesiaTh BCe
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BO3MOXCHO€, YTOOBI MUPHBII KOCMOC He CTaJ apeHOMH MeX-
3BEe3AHBIX BOMH.

Kocmuyeckue mnoJsieTsl, BBIBOZ Kopabiieit U coyTHU-
KOB B OKOJIO3eMHO€ IIPOCTPAaHCTBO U B IpocTOphl CosiHeu-
HO! CHCTeMBI NIPOM3BESIM CBOETO pPOAa PEBOJIIOLINIO U B
4CTPOHOMHMYECKHUX MCCAENOBAHMAX [asakTHKM M MerTa-
rajakTuku. Teneckonsl pasnuuHOTO Kjacca ¥ Has3Haue-
HUA 1aJI1 BO3MOYKHOCTb HEIPepBIBHOIO CJieKeHus (He-
3aBHCHMO OT IOTr0JbI) 3a U3yYaeMbIMM O00BEKTAMH. A Te
U3 HHUX, YTO paboTalOT B DEHTreHOBCKOM AHAlla30He,
BOOOIlle MOTYT NPOAYKTHUBHO - [eHCTBOBATH TOJIBKO 34
npejenamMu 3eMHOM aTMocdepsl — oHa, KaK BBl 3HAETE,
He NpPONyCKAaeT K IIOBEPXHOCTH DEHTIeHOBCKHE JIYYH.
C BBHIXOZOM B KOCMOC Macca CBS3aHHBIX ¢ HHM 3ara-
AOK TeM He MeHee He TOJIBKO He y(aBHJIach, a, IIOXKa-
Jyii, maske BO3pOCJa — TaKOBa NUAJEKTHKA Hay4HOro
TIOMCKA.

Cpenu 3THX saraJok OZHA W3 Haubojee BOJIHYIO-
IUX — BO3MOJMKHOCTL CYIeCTBOBAHHS BHE3eMHOH IiH-
BMJIM3alMH, HAIIUX G6paThbeB no pasymy. U cerogus eme
Y4YeHble feNSATCA HA [Be NOJSPHBIE IPYNNbLI: OAHU 6e30-
TOBOPOYHO YTBEPIKAAIOT, IPYrHe CTOJb e KaTeropu4yHO
OTPHULAIOT BEPOATHOCTh BHe3eMHOI skusuu. U Kaxgas us
CTOPOH NPHUBOLUT B IIOJIb3Y CBOEH MO3HIUMU OYEeHb BEC-
KHe apryMeHTHL.

EcrecTBenno, uto B Bropakane Mbl Takxke He n3Gerxa-
au obmieil yyacT, TaK WM HHAYe BBICKA3ZBIBAH CBOM
aprymeHThl. Bosbuie Toro, B 1971 r. B Hameit oGcepBa-
TOPUH COCTOSAJIACh IePBas COBETCKO-aMEePHMKAHCKAA KOH-
¢depennusa mo npobreMaM CBS3H ¢ BHe3eMHBIMU LIMBH-
JIN3aLUUSAMH.

Heo6bIYHOCTh, HEOPAMHADHOCTH CaMOt mpo6JsieMsl
BO MHOTOM NpeJOIpe/ie/IHJIa «3CKU3HBIH», IPOTHOBHO-
OIleHOYHBIA XapakTep paGoTsl KoHpepeHuuu. Beas HuU
OJHOTO CHMT'HAJIA BHE3€MHBIX LIMBHJIM3ALIMU NOKa ellle He
O06Hapy eHO, U Ha caM BOIIPOC, a GyAeM JH MBI HX BOOG-
me Korga-nubo moJsiyyaTh, U3-3a MacChl CAMBIX OYEBHI-
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HBIX TPYHLHOCTeil TeXHHYECKOro, a rJaBHOE, IOXKaJyH,
MeTOZAOJIOTHYECKOro NJIaHa OJNHO3HAYHOTO OTBETa IOKa
ger. ITo cyIIecTBy, K UX TIOMCKAM faKe ellle B AOJIKHOM,
[JIAHOMEPHOM MODPAAKe He IPUCTYIIHJIN. )

Hakouel, KaKJoMy fCHO, YTO YCTAHOBJIEHHE TAKOU
CBA3K MeXKAy LMBHIN3aLUSIMH, pa3o0lieHHBIMM B I1pPO-
CTpaHCTBe U BpeMeHH, Heé UMeIOUIMMH POBHBIM cquoxvf
HMKAKOro KOHKDETHOTO MOHATHA APYT o Apyre — 3aja
ya apXMCJOXKHafA, 3aTparuBaeT ejBa Ju He BCe obna-
CTH 4eJIOBeYeCKHX 3HaHMiII u Tpebyer Hengemennoro
COTPY/JHHMYECTBA CIIENHMAJIUCTOB BCEX obnacTeii. IIo-romg
S ¥ TOBODMJI O IIPOrHO3HO-OLEHOYHOM Xapakrepe 3TOH
BCT%:;A ee y4YaCTHMKAMU OBbIJ IOCTaBJIeH, €CJIU TO-
BODUTh 0606IIEHHO, OJUH BOIPOC: a YTO KOHKDETHO
MOXKeT IMOACKA3aTh Ta WJIM HHAas HayKa [N DEIIeHNA
npo6yeMbl B IeJIOM JNU6O AJS OCBEIEHUS TaKUX ee ac-
NeKTOB, KAK INPOMCXOXJeHHe IJaHEeT, 3apOXKAeHHe Ha}
HUX JKU3HM U ee DBOJIIOIMS [0 MOABJIEHUA DalyMa,
KaK BOSHUKHOBEHHMe U pasBUTHEe IIMBUJIM3AIUM, fa U AJIA
[IPOACHEHHsA CAaMOTO 3TOT0 BO3HHKHOBEHHA — 4TO Taxoef
MUBUIN3ALMH, C KOTODBIMM, BO3MOXKHO, AOBEJETCHA He

BCTYIIUTHh B KOHTaKT.
JIOB(H-I;%’;I;IYH:; aj(’:HeKTOB 3aTPOHYTOMH IIpOuﬁJIeMLI TpebyerT
LIMPOKKUX HCCJIeOBaHMil, a BCe OHU KpailHe TECHO Iepe-
naeTaloTes MeXxay coboit CkaxeM, KaKas CBA3b MEXIY
ImpoleccaMu IJIaHeTOO6Pa30BaHUSA M 3aPOKACHUA KUI-
Hu?

VyacTHUKH JUCKyccMHM y0GeAuTesJIbHO MOKAa3aju: ca-
Mas HelmocpejcTBeHHas, ray6unHad. IIpossyvana paxe
MBICAB: MOXKET GbITh, AJS DPAa3BUTUS KaKUX-TO GopM
JKU3HM MMEIOTCA OoINpejelleHHble YCJIIOBUA He TOJIBKO Ha
nJaHeTax, HO M Ha APYTUX KOCMMYECKHUX TeJaX. OpHako
BCA CyMMa M3BECTHBIX HaM CerojHs 3HAHMM IPHBOJAHUT
K BHIBOLY: MMEHHO HA IlJIaHeTaX, IpUYeM Ha TeX U3 HUX,
rile TeMIlepaTypHble, 9HepreTHUecKHe YCJIOBUSA CXOXHU C
3eMHBIMHU, IIPEJTIOCHIJIKY AJIA 3aPOKACHUA HUSHU 6oJee
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NpeANOYTUTENIbHE U Onaronpuarsst. [louemy? Jla moTo-
MY, YTO JaHHBIe COBPDEMEHHBIX AMCUHMIIJIMH, TAKHUX, KaK
6uosniorus, bUsHKaA, XMMUSA, CBUAETEIbCTBYIOT: CJIOMHBIE
XHMMHUYECKHUe IIPOIlecCHl, JIeXKalllue Y HCTOKOB camMoobpa-
30BaHUA MepBeHIINX, MCXOAHBIX OPraHMYECKHX MoJe-
KyJ, Tpe6YyIOT BIOJIHE OTPAaHMYEHHOTO HHTEpBaJia TeM-
nepaTyp U TaKOro IIOTOKA BHELIHEi SHEePruu, KOTOPBIMH
CONIPOBOJKAAaysack »Bojionus 3eMau. Hanpumep, cko-
POCTh XMMUYECKUX PeaKIMil NIpH KpaiiHe HU3KHUX TeMIIe-
paTypax TaKoBa, 4TO IIpH HUX Ha 00pa3oBaHUe CIOKHBIX
XHUMHWYECKHX COeJMHEeHUH noTpeGoBajioch Ohl BpeMeHH
BO MHOTO pa3 6oJbille, yeM CYIIeCTBYeT caMa HAIla IJa-
HeTa. Wyiv ecniy 9HEPrus NPUXOAAINUX HU3BHE (ZOMYCTHM,
OT HAILero Cosmnna Ha 3eMJiI0) H3NyYeHMIH IIpeBHILIAET
HEKWH AOCTATOYHO CTPOTHH IIOPOT, TO 3TO HeusOerKHO
6ymeT NPUBOAUTH K PA3PYLIEHUIO, PACTALY 3aPOIKLAI0-
IUXcA GHOJOTHYECKUX CHCTEM.

Hogpeiimue naneoHTOJIOrHYeCKHe NaHHEIE CBUAETEIb-
CTBYIOT O TOM, UTO Ha IJIaHeTe Hallleil Bce YCJIOBHA AJIA
CaMO3apOMKJeHUA ¥ CaMOPa3BUTHUSA KHMBOTO OLIIM BeCbMa
U BecbMa GJyaronpuATHHL. McKonaeMble MHKPOOPraHH3-
MBI — MOPCKHE CHHe3eJleHble BOJOPOCJIH U GaKTepHH —
noasuyucsh eme 3,2—3,7 mapj. ser Hazag. Ho sto yaxe
AOCTATOYHO CJIOMKHBIE OPraHM3MBbI, U MBI BIpaBe Ipej-
MOJIOXKHUTh, UTO MM IIpejlIeCTBOBaJM GoJjiee IIPOCTHIE
CTPYKTYDBI. BBIBOZ 3Ke U3 BTOrO OYEBHJEH: MexIy 06-
pasoBaHHeM 3eMJIM U 3aPOKAeHUEM IIePBLIX HA Heil opra-
HH3MOB IIpOLIeJ] He O4eHb OOJIBIIOH — II0 aCTPOHOMM-
YeCKHM MepKaM — CPOK — KaKHe-TO HECKOJIBKO COT
MHUJUJIMOHOB JieT (HAaIOMHIO, UTO Bo3dpacT I'a/laKTHKH —
okojo 20 mMipg. ser).

Ho Beap ycnosus Ha nepsuuHoii 3emse He 06#A3a-
TEJIBHO NOJIKHBI OBITH YHMKAJIBbHBI — Hao60poT, coBpe-
MEeHHEBIE BO33DEeHUS TaKOBHI, UTO SBOJIOLUA €e MOKeT
6LITH TUIIMYHOM AJIA MUJIJTMOHOB ILIAHET B APYTHX 3Be3]-
HBIX cucTeMaXx. Y ecou T0 Tak, TO XOTA GBI HA HEKOTOPBIX
M3 HUX JKH3Hb BNOJIHe BepoATHA. HO BOT KaKOro ypoBHS

100

ona pocturia? Benb 3Be3fbl, y KOTOPHIX MOTYT OBITH
[JIaHeTHl, UMeIOT caMblii pasHblii Boapact! Crayo 6HITH,
OYeHb BEJHKA BEPOATHOCTH <«MOJIOJABIX» M «CTapbIX»
uuBuius3anuii. AHeIMH cioBaMu, JaXe B YHCTO «BO3-
pacTHOM» JUWAla30He BO3HUKAeT OTHIONL He abCTpakT-
HBIi, a BIIOJIHE IIPAKTHUYEeCKHH BONMPOC: CMOrYT JIM LIMBH-
JNM3aLMY, HaXOAAIMecs, AOMYyCTUM, HA YPOBHE 3eMHOIA,
HafTU «OOIIUH A3BIK» C IMBUIN3ALUAMY, HAXOAANIMMH-
cd KaK HAaMHOI'O HMKe, TAK 1 HAMHOI'O BHIIIIE 3TOTO YPOB-
Ha?

KakuMm MoxxeT ObITh 3TOT A3bIKk? Hakumu TexHuUYe-
CKHMH CpeJCTBAMH, C HCIOJb30BaHMEM KaKOro BHJA
SHEPTHH 3TO MOMKeT ocyuiecTBiasTbea? Bosee Toro, K
npo6JieMe MOKHO TOJOUTH M C COBEPIIEHHO APYro# cro-
poHbl. CylIecTBYIOT JIM HEKHEe «yCDeJHEHHBIEe» CPOKH
CYIeCTBOBAHMSA BHICOKOPAa3BUTHIX IIMBUJIU3ALMI — CpO-
KH, 06GyCJIOBIeHHbIe, BIOJHE BO3MOYKHO, KAKMMH-TO 06-
muMu 118 BcenenHoit sakoHomepuoctamu? Ecam na, To
IOCTATOYeH JIM TOT CPOK JJISl TOTO, YTOOB IMBUIIM3A LUK
ycIleIM BCTYNHTD B IOJIE3HBIA APYT AJA APYTra KOHTAKT?
He moayuuTcss JH TaK, YTO AJIA OJHOH M3 3TUX CTOPOH
KOHTAKT OKajkeTcA C ysKe MePTBOM IUBUIM3anued —
JOXOJMT Ke IO 3eMJH CBeT 3Be3f, KOTOPhIe yiKe «yMep-
au»? EcTh MM peasibHBIH CMBICI, NOJIB3a TPATHUTH Hallle
BpeMs M DHEPrui0 Ha TAKYIO CBA3b C «6paThAMM IO pa-
3ymy»?

MHeHus yYacTHUKOB KOoH(pepeHuuH Mo obcyskaaemMoi
npobieMaTHEe CBOeOOpPa3HO CyMMHpOBaJja pacnpocTpa-
HeHHad cpelu HUX aHKeTa. He BIaBasACh B METOHOJIOTH-
YyecKHe M MaTeMaTHUeCKHe JeTaJli IIPOBefeHHA OIpoca,
HMeeT CMBICJ OTMETHTh, YTO, MO «CPpeAHEMY MHEHHIO»,
B lanakTuke UMeeTcA 1o KpaiiHeil Mepe C AECATOK BHICO-
KOPAa3BUTHIX I[MBUJIN3AIMil, CUTHAJEI KOTOPBIX BIIOJIHE
MOTYT OBITh MPUHATHI. MHOTHE CUHUTAJH BIOJIHE Pa3yM-
HBIM TPaTHTh Ha ucciejoBaHus mo npobiaeme CETI we-
CKOJILKO IIPOIEHTOB OT BCeX PacXOJ0B HA aCTPOHOMHIO
M UTO IIOCJIeACTBUS KOHTAKTA, AaKe OJHOCTOPOHHETO —
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OOHADY)KEHUA CHUTHAJIOB BHE3EMHBLIX IWBHIN3ALUN —
OYAYT «MOJOMKHUTEJbHEIMH» OJIA 3¢MJIAH, XOTA K 0COOBIM
H3MEeHEeHUSIM MJIH IIepeMeHaM B JKH3HU INJaHeThl U He
MIPUBEAYT.

TaxkoBBEI OBLIM HTOTH HAallleil AUCKYCCHH.

YTo MOKHO CKa3aTh [0 BOIPOCY O BHE3EMHOMN KH3-
HHU?

ToBopsa cyry6o oTBJIeUeHHO, YKaXKy, YTO y OUYeHb
MHOTHX 3Be3J MOTYT CYIeCTBOBATH IIJIAHETHHIE CUCTEMEL.
A B HEKOTODBIX CJydYafiX, NMO-BUAUMOMY, B YCJIOBHAX,
OouYeHb GJHM3KHX K TeM, KOTOpble MbI HMeeM“Ha 3eMJe,
BO3MOYXHO BO3SHHKHOBEHHE M CYIIECTBOBaHHe OpraHuye-
ckoi xu3HU. Ho HapAay ¢ 3TUM A JONyCKald — XOTH,
NIPU3HATHCSH, H HE 0YeHb BEPIO B 9TO, — UTO OpraHUYecKas
JKHU3Hb MOTJIa MEepPEeHOCHThLCS ¢ OAHOMH o6jacTH KocMmoca
B APYrylO, T. €. B OLHOM cJydYae OpPraHHMYecKas YKU3IHb
MOrJla CAaMOCTOATEJILHO BO3SHMKHYTh H 3Jech, Ha 3eMJie,
a B APYroM — KaKHe-TO dJIeMeHTapHble, MaJble, Ipo-
cTeilllIde KJIETOYKH, OpraHuambl (baKTepuu) MOTJIM nepe-
HOCUThCA CIOfa. Bo BCAKOM ciyuyae, YCJIOBHS AJSA ITOrO
€CTb.

OAHO M3 HHX CBA3aHO C HAYYHBIM OTKPBITHEM COBCEM
HexaBHero Bpemenu. OKa3ayoch, YTO CpPeJH MOJIEKYJI, KO-
TOphBIe yAAJIOCh OGHAPYIKUTh B MEXK3BEe3HBIX IIPOCTPAaH-
cTBaX, 60JBIIMHCTBO — opraHudeckue. Ilpuyem moaas-
Asolree 60JbIIMHCTBO (M3 U3BECTHHIX HBbIHE). A 2TO yiKe
3aCTaBJAET BO MHOI'OM ITO-HOBOMY IOCMOTDPETh Ha TeO-
PMH NMPOMCXOMKJIeHUA »KUBo Marepuu. Tak mouemy OhI
He O6BITH ¥ BHedeMHOM nusuansanun? YesoseuecTBO IIPO-
I1JI0 BCeTro JUIIb 3a nociaeguue 200 jieT OrpOMHBIN NyTh
TEeXHUYECKOTO Pa3BHTHHA; IO CYIIECTBY 3aHOBO CO3JaHa
COBpeMeHHAs TeXHHYeCKasa NuBuIM3auuda. Uro xe 6yner
B mocaeaylomue 200 jger? Ho meccuMuUCTBHI FOBOPSAT: TO
06CcTOATEeNILCTBO, YTO HAC HE IIOCELIAIOT, HJIM Hac He oOHA-
DYJKHBAIOT, HJIM C HAMH He CBA3HLIBAIOTCHA IMBUJIM3AIINH,
KOTOphIE, II0 YTBEPKAEHHUIO CTOPOHHUKOB HX CYIIECTBO-
BaHHUA, 3HAYHUTEJHHO MOTYT IIPEBHIIIATH HAaC 10 YPOBHIO
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pasBUTHUS, CBHIETEJbCTBYET, UTO UX IIPOCTO HET.

MHe JIMYHO AyMaeTcs, YTO DTOT apryMeHT He BBIJAEp-
sKMBaeT cepbe3Ho KpUTHKU. KOpeHb M CJIOMKHOCTH BO-
mpoca B TOM, 4YTO Mbl He MOKeM 3HATh HH YPOBHSA I'MIO-
TeTHYeCKO# LMBHUIM3AIMH, HU c10co6oB 1 GopM xKu3He-
AeATeILHOCTH CO3[aBLIEero ee pasyMa, HM MHCTPYMe€H-
TapUA ¥ METOAMKH YCTAHOBJIEHHA CBSA3M C Heil. Msue Hpa-
BHTCS IPUMeD, KOTOPHIH KaK-TO HA CTPaHHMIAX «H3Bec-
THii» IIPHBEJ] PYKOBOAMTENIh KOMILIEKCHOH DKCIIeAUIHU
TOMCKOTrO rocy/1a pCTBEHHOTO YHHBEPCUTETA IO U3y YEHHUIO
TyHrycckoro mereopura akajemuk AMH CCCP H. Ba-
cunbes. IIpeacTaBbTe, TOBOPUT OH, uto 200 seT Hasax
HAII¥ NpeAlIeCTBEHHUKH CTajJ¥ HenoCpPeACTBeHHBIMHI
Ha6NOAATeNIIMH B3pEIBA aTOMHOM GomObl. CMoOTrJH 31
OHM TOT/ia NPABUJLHO IOHATH U OOBACHUTHL TAKOE fABJE-
une? Ho moueMy He MOKeT GBITH, UTO M MBI TOXE IIOKa
He MOX<eM IIPaBUJBHO NPUHATH, pacliudppoBaTh, MOHATH
CHUTHAJBI APYTOil IMBHIN3AIMH, €CJIX OHM JaXe U AOXO-
aar go 3emau? f Aymalo, YTO ONacHO OTPAaHUYMBATH Ce-
65 B danTasuu. BnpoueM, TOYHO TaK JKe ONACHO M BBIAA-
BaTh 332 YCTAHOBJIEHHOE, JOKA3aHHOE TO, YTO MBI TOJBKO
MOJKeM BOOOpPa3HuTh.

U Bce-TaKM HacuyeT OTCYTCTBHS JKHM3HH Ha JPYyrux
IaaHeTaX He CTOMT 3apeKaTbcs, MOTOMY YTO IpUpoAa
HeH3MepHMO Gorade o CBOMM BO3MOMKHOCTAM, UeM Ha-
e BooGpaxxeHne moxker cebe npepcraBuTh. Hayka Beer-
Aa MIeT, Kasajioch Obl, HEOCYIECTBHMBIE BO3MOIKHO-
CTH — 2TO OJHA U3 ee Iejeif, oxHA M3 ee KOPEHHBIX
BHYTPeHHHX ocobeHHocTeil. PazsuTne KOCMMYECKOH Tex-
HMKHM CTAHOBHTCS TJaBHOM IE€pPCIEKTHBOH, HAay4YHO-TeX-
HHYecKoit 3amaueii yesoBeuecTBa. I Aymalo, uTO MyTe-
lllecTBME HA KOCMMYECKUX Kopabisax craHer IIO IIpO-
[IECTBUH JieT OOBIYHBIM [eJIOM, XOTS IJIaBHOE HalpasJe-
HHe Pa3BUTHA KOCMHYECKOH TeXHMKH CEerojHs — IOJIy-
yeHHe HAYYHHIX JAaHHBIX. Bo BCAKOM ciaydae, TaK HOJIXK-
HO GBLITH 110 €CTeCTBEHHOMY XOJYy COOBITHH, HO, K BeJH-
yaiinmeMy COXKAJIEHMIO, HA KANMTAJUCTHIECKOM 3anaje
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HAILJIACh KpaiiHe DeaKIMOHHBIE, IATOJOrMYecKM O/ep-
;KUMBble HEHABHCTHIO K COIMAIU3MYy, K COLUaJIbHOMY
[porpeccy, CHJIbl, KOTOPbie B OCJEIIEHUN Ge3ymMus IbI-
TAfOTCH NPEeBPATUTH OKOJIO3eMHOe IPOCTPAHCTBO B ape-
Hy KOCMMYECKHX OHUTB, cHesaTb KOCMOC HCTOYHUKOM
aJieiilieii OMACHOCTH AJIsI caMO# KHBHM Ha Bewae. Mbl,
ACTPOHOMBEI, 0COGEHHO OCTPO 0CO3HAEM AUKOCTD, npecTyI-
HOCTL II0 OTHOIIEHWIO K 3eMHOMY PpasyMmy caMoil 3TOil
3aTeu, ee MOTHBOB, IIPMEMOB H MeTOZOB €e HCIIOJHEHUA.
IIpeaoTBPATUTH camoy6uiicTBeHHOe Oeaymue, HCKIIOUUTH
caMy BO3MOKHOCTb ATOMHBIX BOIH, OCTAHOBUTHL CyMa-
CIIIeAITYI0 TOHKY BOODPYYKeHUi — HeT CerojHsd aAKTyaJb-
Heil u GsaropojHell 3ajgaum [Jisi BCeX YECTHBIX noxen
TLJIaHETHl.

§I 661 x0oTea 0co60 OCTAHOBUTHCA ellle Ha TAKOM MO-
MeHTe B3auMOJeCTBIA B IIEMOYKe «UeJIOBEK — 3emaa —
KocMoc». Jleso B TOM, UTO B IIpolecce 3TOTO B3aMMOJeH-
CcTBUS UeJIOBEK Pa3BWJI HA OCHOBe IMO3HAHWA HeOeCcHBIX
TeJl M MX CBOIMCTB HAy4YHOe MUPOBO33pPEHUE. Benp Hayu-
HOe MHUPOBO33DEHHe He IIPOCTO caMo II0 ceb6e BOBHHUKIJIO,
OHO fBHJIOCH PE3YJHTATOM IIO3HAHMUS MaTepHasIbHOTO
Mupa.

M B Toii Gophbe, KoTOpas BO3HHWKJA C TeUCHHEM
BpeMeHHU MeXJy MaTepHalu3MOM U HAealu3MOM, aCTPO-
HOMMS ChITpaJia OFPOMHYI0 POJib. BopoueM, nouemMy TOJIB-
KO chHIrpajia — OHa MIpaeT U CeroAHA 60JIBIIYIO POJIb B
6opbbe ¢ upeanuamom. CaM 1o ceGe daxT, YTO C OIPOM-
HOl TOYHOCTBHIO MOXKHO INPEJCKa3blBATh aCTPOHOMMHIE-
ckue ABJIeHUs, IOKasbiBaeT: BecemenHad — IM03HAaBaeMa.
HacToJAbKO, UTO Mbl He TOJIBKO IIOHUMaeM ee YCTPOMCT-
BO, — KOHEYHO, IOKa He IIOJIHOCTBHIO, elle He BCE, HO
MHOTOe, — ¥ HA OCHOBaHHMHU JTOTO fejiaeM NpejcKasa-
HUS, KOTOPBIMU TIOJIHBI ACTPOHOMHUYECKUE eJKeroIHUKH.
Mzl 3HaeM, uTo 6yaeT Ha Hebe, cKaixeM, Jepes ABa, TPH
roga. Msl morau OBl HOJATOTOBHTE ACTPOHOMHUYECKUN
esxerogauk Ha 10 TeIC. JleT BIIEpen, 6ysbp B TOM TaKad
pagobuocts. Takum obpazoM, cama BceesieHHasi TIOAJ€EP-
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JKMBAaeT, BHI3EIBAET Da3BUTHE YEJOBEYECKOrOo pasyMa,
HaYKH, BBICTyIIaeT BajKHeHIIMM (PaKTOpOM NO3HAHHA,
CJIYKHUT MOILIHBIM QYHZAMEHTOM MaTepHaJJINCTHUEeCKOTO
MIOHUMaHUA MHPO3NAaHHS.

Kocmoc otkpeIT gas Bcex

Ha Bompoc o ToMm, goBosnen su A cBoeit nmpodeccuei,
f Bcerja oTBedalo: JeJso Bceil cBoeil KH3HU § BBIGpaJ
euje IUIKOJNbHUKOM, FOTOBHUJICA K HEMY BcCe T'OABLI yd4ebbl
¥ Tenepb OTAAI0 €My IIOYTH Bce cBoe BpeMs. U He Gwljo
C TeX IIOp MOMeHTa, Korja Obl i MosKaJjieJl O CBOeM BBI-
6ope.

B camoMm gmene, ecsiM OTBJIeYbCH OT MOBCEJHEBHOCTH,
3aII0JIHEHHOM TO HAaGJIOleHUAMH M CheMKaMH, a TO MX
aHAJM30M HMJIHM ONMCAHUEM, YeM 3aHHMMAalOTCA ACTPOHO-
MbI?

[la moMCKOM OTBETOB Ha Te H3BedYHBIe BOIPOCHI,
Haj KOTOPBIMHM JIOMaJIM I'OJIOBEI MHOTHE MOKOJIEHHA yue-
HeIX. KakoBa npupoga nnaner? Kak yctpoens: 3Be3zp1?
KakoBBEl MCTOYHHUKM TOH KOJIOCCAJILHOM BSHEPrHH, KOTO-
pyio oHu ucnyckaior? Kak ycTpoeHa 3BeszHas cucTeMma,
TamakTura? Kak ycrpoena cucrema ranaxtuk? Becko-
HeuyHa nu Bceenennasn? KakoBbI pasjuyus B ycTpoiicTBe
3Be3J THraHTOB U KapaukoB? Kak pacnpegenena mex-
3Be3fHad AuddysHaa matepua? Kakoii xapaxkrep HOCHT
obMeH BelleCTBOM MeXAYy 3Be3flaMHd U Me’K3Be3HOH
cpeznoii?..

U Bce 9TH M Apyrue BONPOCH PelIAIOTCH IyTEM U3y Ue-
HUSI KOHKPETHBIX 00'BEKTOB.

0Ra1cux KadecTB TpeGyeT OT yeslOBeKa cIeliMPHUKa Ha-
mureit mpodeccun? Yto HYKHO AJIsA TOro, YTOGBEI MOJIOZOI
4YeJIOBeK Halllen cebsA B 3aHATUAX acTpoHoMueit? IIpesx-
Zle BCero, KaKk BCAKad TBoOpYecKas Ipodeccuss, oHA Tpe-
6yer croco6HOCTell. ACTPOHOMHS — HayKa TOYHAd, Me-
TOABl JOKa3aTeJbCTBA M paccyXIeHuili B Heil Bcerza
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CBf3aHBl C MaTeMaTHYeCKMMM BhIBoJaMu. B Hacrosinee
BpeMs MBI IIOJIb3yeMCSl MOIIHHIMH 3JIEKTPOHHBIMH BEI-
YHCIATESIbHBIMH MallMHaMHK. 3HAYUT, IIpEeKAe BCeTO He-
06X0AMMBl BHAHUA MaTeMaTHKH, 0c060 TeX ee pa3fiesoB,
KOTOpHIe CBA3AHBI C BhIUMCJIeHHAMHU. [lanbire. B mpupo-
ne AeHcTBYIOT (uaMyecKHe 3aKOHBI. 3HAYUT, Heob6X0-
IVMBl HABRIKM AJISi M3Y4YeHUS (PUBHYECKHUX IIPOILECCOB.
Beab OYeHb 4ACTO, CTAJKHUBAACH C KAKUM-JINGO SABJIEHHU-
eM, MBI He 3HaeM, YTO JKe IPOMCXOAUT Ha caMOM [eJle,
M BOT TOT/a METOJAOM MOBTOPHALIX HabJl0/eHuii 3a aHaJo-
FMYHBIMU ABJIEHUAMH, KOMOMHUDPYS MeTOAbl CPaBHEHHA
¥ MeTOAbLI pacueTa, HaKOHell, YCTAHABJINBAEM HCTHHY.
Tak, XOTS Mbl 3HA€M, UTO IPH BCIBIIIKE HOBOW 3BE3/IbI
BHIGpacHIBAETCA KaKOe-TO KOJIMYECTBO MacChi, KOTO-
pas pacnpocTpaHseTcs BOKpYr Hee, YyBeJIU4YWBad
SIPKOCTh 3Be3/Bl, Mbl TeM He MeHee He 3HaeM MeXaHu3Ma
aTOrO ABJEHMS (T. e. MPUYMHBI BEIGpoca). flcHO, UTO
37leCh NefiCTBYIOT KaKHe-TO BHYTPeHHHE CUJIBL. Ho kakue?
BoT TYT ¥ BO3HHKAIOT KOHIENIMH, ONMMpAlOMIMecs Ha
MaTeMaTHYeCcKUil anmnapaT, Ha JIOTHYeCKHe ITOCTPOeHudd,
Ha aHaJIOTUYHbIe SBJICHUS.

HakoHell, Hy>XHbl IIPSAMO-TaKY OTPOMHBEIE ITO3HAHUA
TOTO, 4TO NPOMCXOAMT B CaMOil COBpeMEeHHOMH Halei
Hayke. DTO, KOHEYHO, CJIOXKHO, HO MEXJy TeM acTPOHO-
MU HeoOBIKHOBEHHO IpUBJIEKaTeJbHa KaK pa3 BeJIniueM
CBOMX 3ajay M TaWH, pasrajKaMy KOTOPHIX OHa U 3aHU-
maeTcsi. 'Sl 3HAIO OYEeHb MHOT'O acTPOHOMOB, KOTOPHIE
yBledeHBl KaK pa3 KpacoTod 3ajady, 3aKJIOUYEeHHbIX B Ha-
mreit Hayke. 1 3HaJ ¥ 3HaK OYE€Hb MHOTO Joaei, KOTo-
pele yBiekaauch acrpoHomueid. Ho oxaseiBaercs, |UTO
3aMHTEepecoBaTbCS U IOJIOOUTL — IJTOro eile MaJo.
Hy’XHO IPONTH «CYyXyIO» HayKy, T. e. OBJIaleTh ee amnmna-
paToM, IPUHUMIIAMH, METOAAMH, NOBCEJJHEBHBIMH MHC-
c/leJoBaTeIbCKUMH noucKamu. IlosBasgioTcs MHOTAA Yy
HaC B YHHMBepCHTETaX CTYAEHThl, KOTOphble, CKa-
sKeM, BJIOGJIeHBl B ACTPOHOMUIO, IOJHBI JHTY3Ha3Ma.
OZHAKO HET Yy HUX TepIeHHs ¥ cHocobHOCTe K OBJaje-
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HHMIO TeMH MeTOJaMH, ¢ ITOMOLIBI0 KOTOPEIX paboTaior
MOM KOJIJIETH; 3HAHUI MaTeMaTHKH, GU3MKHN He XBaTa-
er. 1 onu yxoasar ¢ Hamero dakyabrera.

Moe yBiedeHHEe acCTPOHOMEeH GBbIJIO CBA3aHO C TEM,
4TO MHE HPaBUJIOCH, YTO HYXHO OBLJIO IPUMEHATHL CJIOMK-
Hble MaTeMaTH4YeCcKHe Mo3HaHudA. f Gosbille Jr061a MaTe-
MAaTHKY, 4YeM (usuKy. 3TO OO0 CHX IIOp CKa3bIBaeTCA:
MHe KaXeTCd, UYTO B MOMX MCCJIeJOBaHMAX (pU3HUYecKas
CTOPOHA BCerja HeCKOJIbKO OTCTaBaJjia II0 CPABHEHHIO C
MaTeMaTH4YeCKMM amnapaToM. Kpome Toro, HYXHO
OrpoMHO€ TpyJoJiio6ue, HeHACHITHOCTL B pa6oTe — 3TO
HelnpeMeHHAasd YyepTa AJd J1060r0o B Haiuell Hayke. AcTpo-
HOMBI JOJIKHBI HaGNIOAaTh JaHHOE SBJICHHE BCe BpeMd,
MIOKa OHO €CThb, IOKa OHO Habaiogaercsa. B naGoparopuu
dusMKa MOYKHO NOCTABUTHL SKCIIEPMMEHT, MOKHO €ro
NPEeKPATUTh U BHOBb NOCTABUTh, & B aCTPOQU3HUKE CPO-
KU HabJIofleHNiT onpeAessioTCA He CTOJBKO MCCJIeJ0Ba-
TeJIeM, CKOJIbKO CaMHMM KOCMHUYECKHMHM IIPOIECCAaMU U
YCJIOBUAMH paGoOTHI.

Kak Hu crpanHo, ceifiuac HaM cTano pa6oTaTs TPYA-
Hee, MOTOMY 4YTO MOABHJMCE B TedeHHe BeKa M (oTo-
9JIEKTPOHHMKA, M aBTOMATHYeCKas CHCTeMa perucTpaliy,
HcclienoBaTeJ b BCe BpeMd AOJIJKEH AYMaTh O TeXHUKe
OKCIIePMMEHTA M BJIAJeTh COBPEMEHHOU 3JIeKTPOHHOI
anmapatypoii. 3aTo Kak Ke NPUATHO, KOrJa Thl HaXO-
JAMINb UCKOMBIIl OTBET, OTKpPOElIb BAPYT MCTHHY, Aa eIle
COBEPILIEHHO HEe TaKYyI0, KAKYI0 MOT NPEeANOJIOKUTL. BoT
Yy GU3MKOB MO-MHOMY: CTaBA DKCIEPHMEHT, OHH YaCTO
JKAYT JUWb OAMH M3 BapHAHTOB OTBeTa — Ja, HET.
AcTpoHOM ke, BeAsA CBOU HaGJIIONEHHA, MOXKET COBEp-
IIeHHO HEOXKHMJIAHHO OOGHADYKHTb Belld, KOTOpble OH
BOBCE HEe OXHJaJ. JTO OTJIUYUTENbHAA 4YepTa HalIeit
npodeccuu.

Hakonen, kpomMe «Cyxoil» HayKM HaM HeIpeMeHHO
HYXHa ellle ¥ TBopyeckad daHTasusa. HysmHBE naomo-
TBOPHBIE I'MIIOTe3kl, HCIOJIb3yeMble B 00JIACTH CMEeyXKHBIX
HayK, MEXJY H3BECTHBIM H HEH3BECTHBIM, TOYHBIM H
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HeTOYHBIM. TeM acTPOHOMMS ¥ HHTEpecHa, YTO B HeH
MoOryT HaliTu ce0s pasHBIe TaJaHTHI. )

JonxeH cKkasaTh, YTO TaJaHT B o6sacTu TaKo# TOU-
HO#l HayKH, cTporoil, Tpebylomeil yGeuTeJIbHOM JIOTHKH,
3HAHMS MATeMaTHKH, OueHb OLICTPO NpoBepseTca B pabo-
Te.

K co)xajieHUIO, 4acCTO OBIBaeT, YTO 4Ye€JOBEK, BHOCH-
muii HOBBle HJeH, BRI3BIBAET pa3fpa’keHue, KaKoe-TO
HeyAOBOJIBCTBHE APYTUX, Jajke IMoAyac TOrja, KOrja ero
rUIIOTE3Hl ONIPaBALIBAIOTCA.

BceciomEuM mucaTesieii-GaHTACTOB: KaK MHOTO M3 MX
npeAnosioxKeHU yxe onmpapjanocs! CraxeM, MHOTHE U
MHOTO TOBOPDHJIM O BHe3eMHBIX MOJIeTAX — CeH4Yac OHH
ocylecTBJeHbl. BelIu ciaydau O4eHb TOUHBIX IIPEATOJIO-
JKeHuil.

IIx. Ceudr B cBoeit kHure «Ilyremecrsue Tyn-
JABEpAa B CTPAaHY JWJIMIYTOB» MNpeAcCKasay yCTaMH Jia-
IyTCKHX aCTPOHOMOB, YTO BOKpPYr Mapca o6pamiaiorcs
ABa CIyTHUKA. DTO mopasuTenbHo: CBUdT 3aMeTHI, YTO
CYIIeCTBOBAHME CIYTHUKOB Yy IUIAHET 3aKOHOMEpPHO.
U pasy Bemau — 1, a y FOnurepa — 4 (CTONBKO UX OBI-
JIO TOTAA M3BECTHO), TO, 3HAYMT, ¥ y Mapca Moryr OBITH
cBou cryTHUKH. IIucaTenp He omubesA gaxke B UX YUCJTe.
A uro eute 6oJlee MOpPa3UTENbHO — JJIA 060MX NpeJCcKa-
3a] TaKKe NPUGIM3UTENbHBEE NEPHOABI MX O6palleHHs
BOKpyr Mapca. Bolock, ogHaKo, paccKa3biBasi 06 aToM
¢ yBJIeYeHHEM, MepecTajyl GBITh CYXHM acCTPOHOMOM, Ka-
KM s ce0d Bcerja CUMTAalo.

V3 Beka B BeK OCOOHSAKOM cpejM APYruX CTOUT BO-
mpoc 06 OTHOIIIEHUAX YeJIoBeKa C npnpongﬁ. B 4aCTHOCTH,
0 ero poJIi ¥ MecTe B TAKOH ruraHTCKoi BcesieHHOH, 1O
CPaBHEHMIO C KOTOPOH 3eMss — 3TO MBUIMHKA.

AcTpoHOMHUSA ABAfAETCSA HAYKOH, mepej KOTOPOH OT-
KpBbIBAIOTCS COBepLIEHHO 0e36pesKHble NMEePCIeKTHUBbI —
Mo3HABATh BeelleHHYI0, OCBAMBAaTh KOCMOC. 3alayH, CTOs-
e B 3Toil 06/1aCTH, 0€CKOHEYHO BeJIMKH — H 10 CBOEMY
3HAUEHHUIO, ¥ 10 BJMAHMIO Ha 4YeJIOBEUYECKOe CO3HaHUE,
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Ha MaTepHaJbHBIA YPOBEHb KU3HH, HA KYJIbTYDPY. ACTpO-
HOMHMIO HeJIb3s pacCcMaTpPHUBAaTh TOJbKO KaK a0CTPAKTHYIO
HAYKY; €€ CJIeAYyeT pacCMaTPUBATh KaK HaYKY, 3aHUMAaI0-
mIylocd H3YYeHHEeM COBEPIIeHHO KOHKPETHHIX O0Bbek-
TOB, IIPH BCel Kakyllelcss ee OTOPBAHHOCTH OT HAaIUX
3eMHBIX JeJI.

...MHOrHe BOIpoCHI ITO3HAHUSA BCeJIeHHOHN KAYT cero-
IHA cBoero paspenieHud. Bor HekoToprle u3 Hux. Ko-
HeuHa uJu OeckoHeuHa BceseHHaa? KakoBa CTPYKTY-
pa mpocTpaHcTBa — BpeMenu? EcTh Jsin BHYTpeHHAS
CBSI3h MEKAY TIJAyOMHHEIMM cBOMCTBaMHu BcejeHHOU u

caMUM (AKTOM CYILIECTBOBAHHA >KM3HM Ha Semue?
Kak BosHukxawoT TymaHHoCTU?
KaxoBel iyt u cpezcTsa 6oJiee 3¢ HEeKTUBHOTO
¥ IIUPOKOTO UCIOJbL30BAHUSA DHEPTUU COJI-
HeuHoTro uanydyeuusa? BosMoKHO, y Bac

ecTh BapuaHTHE orBeta? B TakoMm

cayuae mpejJaraire ux, Koc-
moc xper. OH OTKpPBIT
JIJIsi BCEX.

i

H3ZATEJBCTBO
«IIEJATOTHKA»

Copepxanue

Beryniaenue

3

«3menunBoii NpH-
POABI JKK»

9

Aparan — OKHO BO
BceeeHHY 10

19

Jlea u miaMeHb KOC-
moca

39

3Be3 bl CMOTPAT
BHH3

48

BapeiBHasi AKTHB-
HOCTH 3Be3HBIX MH-
pos

62

Yeaorek Bo Bceenen-
HO#

85

Kocmoc oOTKPBIT A
BCeX
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170024, r. Kanuunu, up. Jle-
HUHa, 5.




30 xom.

«Yuenbie — IIKOJBHUKY »!
®

KakxoBsl XxapakTepHBIe YepThl
COBPEeMEHHOH Hay4HO-
TeXHWYECKOH PEeBOJIIOINH?

Kaxue TpeGoBaHMA OHA
npegBABIAET K UeOBEKY
B cthepe npoussoxcTBa?
@

H3MeHaroTCA JH HPaABCTBEHHbLIE
IEHHOCTH B BEK POOOTOB H
KOMIBIOTEPOB?

B xaxoii Mepe BO3pacraer
OTBETCTBEHHOCTHh JHYHOCTH 33
COoIMAaJNbHBIC IOCHENCTBHA
HAYYHO-TEXHHYECKHX
npeobpasoBaHuii?

Ha 5TH M Jpyrue BONPOCHI BBI
MOJIyYHTE OTBET, IPOYHTAB KHUIY
xaHaupata urocodcrux

nayx B. B. Ilomaraera
«Yenosex B smoxy HTP».

H3JATEJBCTBO
«MNEJATOTHUKA »



