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K uurarento

C MoOMeHTQ 3anycka nepsoco MCHNAAHCTHORO anna-
para «Benepa-1», OTKpol8uLecO 3PY MEHCNAAHOTHbLX NOAETO8, MUHYAO
4YyTe 00.ble veTsepTu 8eKka. B ucropuu weaogewecteéa — 310 Mmue, 8
Kocmuueckod spe — yeaaa 3noxa. C tex nop OeCATKU KOCMUHOCKUX
poboros ywe noceruru cemo™ uz desaru naaner CoaHeyHOU cucTe-
mot. Toicsuu cnytHuKo8 GOPo30AT NPOCTOPbLL OAUNHESO, OKOAOIEMHO20
Kocmoca. U 8 bGeccTpacTHOl AYHHOU NoLAUL HQ MUNAUOHbLL AeT 8ne4aTaH
wae actponasta Helina ApmcTponea — nepgoeo desoseka, cTynusule-
20 Ha JIyny. «O0un Heborbuwiold wae 045 4ero8eKka — 02POMHbLL CKA1OK
dast weaosewecrsa». Hy a 8 nawy wusne sowau earobyc Jlynet u kap-
ToL Berepot, 8 yuebHUKax NOABUAUCH NAHOPAMbL KAMECHUCT6LX NYCTbLHS
Mapca, ¢oroepaguu rauncreennorx ayn u Koaey fOnurepa, Carypna,
¥pana... Ho crapryror 8ce Hosole Kocmuueckue 30HObL, YHOCS 8 CBOEL
KOMNObIOTEPHOU NAMATU U HOBbLE, U BEUHbLE CTAPbLLE BONPOCHL 3EMAAH:
oTkyoda 6epyrca kometol? Ecto au wusne na Mapce? A He uckyc-
CTBeHHO20 AU npoucxoxdenus Poboc? Cyuwecrsyer au decarana naa-
Hera COAHEUHOU CUCTeMbl — TAUHCTBEHHAA NAaHeTa «X»?

H3yuasi AyHHoLl ePYHT, UCCAEOYS COCTAB NbLAUHOK U3 NOLULHORO
KOMETHO20 waelpa uaru aHaau3upys OaHHole, nepeOaHHble HAY4UHbL-
Mmu npubopamu ¢ packaieHHol nosepxHocTu Benepwi, «apxeoaocu Koc-
MOCa» NoLTAOTCA 80CCO30ATO MUAAUAPOOAETHUL NYTb I80AOYUU Hawel
1 dpyeux naawer.

Ho naaneror oepomnst, onu 8ceeda «Ha sudy» y Coanya, um TpYoHo
COXPAHUTbL NepPBO30AHHbIM TO USHAYANLHOE NPAasewyecT8o, U3 KOTopo2o
murruapoosetus Hazaod obpasosaaucey Bceaennasn, FarakTuka, 36e306L,
naavetot, mol... [lpyeoe 0eno — KomeToL U acTepoudst, TAK HA3b6LBACMbLE
smanote Teaa CoaHeHOU cucTemol. ¥0areHHole OT UCHENCAAIOULe20 Xapa
HQUWE20 CBETUNA, OHU MO2AU 3AKOHCepB8uposats 8 cede To U3HAYANb-
Hoe 8ewect80 BceaenHol, 8 KOTOpOM, KAK 8 KOCMUHECKOM XO0AO-
JuabHuke, 00AXHA COXPAHATLCA BAMCHelluas uHpopmayusi o6 3804t0-
yuu naauer, a moxcetr 6otTo, U 0 npoucxoxodeHuu xudnu. Ha mHo-
eue 8onpocel yxce daHel OTBETobl, 0OHAKO KOCMOC 3adaeT uccaedosare-
AAM 8Ce HOBble 3a2a0KU.

Koeda eb1 oydere wutare 3TOT COOPHUK, TAKUX RAQHET, Mbl HAOCEMCH, CTUHET 8O
cems. B aseycte 31020 c00a Te.1€BUUOHHBIC KUMEPbL HAXOOAWCCOCH HA NPOACTHON
rpaekTopuu «Boadxcepa-2» 603omyT 8 nepekpectss cgoux 006vektos darexkut Hentywm -—
gocomyio no cuery naanety CoaHeuHOl cuctesnt.



Kocmmuueckas Oaucces:
3emns — BeHepa — komera
Fannes

-

==

,ﬁ’.

000
0 0j|
b
=
™~

2t

loa[locolooo
allc oolooo

w2 uwn 4501 I

1. HABCTPEYY «JNIETAIOLWEMY AMCBEPTY»

«Buxy 3emiaio, nokpbITyIo 1o 1y6oii AbIMKOR»,-— nepea-
BaJsd ¢ opburtnl [arapun 12 anpeas 1961 roaa. U muaanounn 3emasn,
NPUABLIYBIIIX K CBOHM TeleBH30paM, Kak Obl B3MJSIHYAH Ha NAAHETY
rJAa3aMu NCPBOro CBOCIO KOCMOHABTA. A TOT, HE YACPKABILIKCH, 100aBH.I
UHCTO MO-TarapHHCKIL:

— Kpacorta-t1o Kakas...

YerBepTh BCKa CHYCTA TEACBH3HOHHLIC dBTOMATHYECKIC KaMCpbl
KOCMOPOOOTOB BeAN IPAMBIC PENOPTANKH N3 KOCMHUECKOI «TAyOHITKH»
CO/HCUHOR CHCTEMBI, B3SIB B NEPCKPECTbH CBOHX «TCACBHKOB» OJIHY
M3 CAMDBIX MAJILIX It HAHBO0ACC 3araA0UHLIX NiaaHeT CoANeuHON clHeTeMbl - -
komety [aanes.

6 mapta 1986 roaa yueHbie 1 KYpHAJNCTH H3 MHOTHX CTPaH MHpa
NPHABLHVAIL K MVOHHTOPAM, YCTAUNOBJACHHBLIM B 3ae otoOpaxeuus Muern-
Tyra kocmnuecknx nccaepopannit AH CCCP. Oun nepBniMH H3 3eM-
JSIH VBHICTI B VCJAOBHBIX UBeTaX CMCHHbIX CBETODUALTPOB SIPKHC, COU-
HbIC KPACKH «HEeOeCHOH CTPAHHHILI», 0ceae CKPhIBA@MOH N.I0THOH ra30-
MLIIEBOH ILIMKOI.

[MTopasiia aetaab: B pamne U3 AKXKHHbL MOHHTOPOB, HAlPAMYIO
NMPHHUMABILIX MCXKNAAHETHbIA Penoprax, 3aTecalcs TeaelnpUeMHHK, Ha
Kpale KOTOPOro MnoueMy-To TPAHCAHPOBAIACH OAHA W3 [pOrpamm
LlenTpadbroro TeaeBuaenisi. Ja npoctar MeHst TeJCBU3HOHIILHKIL, HO Ka-
YEeCTBO MCMKILIAHCTHBIX CbCMOK, NPOH3BOAUBIIHXCA B 170 MiH. KM oOT
3eMiH, 10 COYHOCTH H 3BYULOCTH KPACOK IPEBOCXOAHAO TY, UTO Oblsia B
OcTaHKHHO...

«Bpemsi clirHadaa B nyth 8 mun 953 ¢, - 6CCTPACTHO BbICBCUHBA.I
uiopmaltio ciaei. - Paccrostine 1o kometnt 14 Man. kKm.»
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[lo kovManaam ucntTpa KOCVopoOOT, KAaK ONbITHLIA Tedacoleparop,
HCKYCHO 4epe/lioBas JadibHIe 1 OJHXKHHC TdHbI, [1¢4a8J HalabIBbl 1
Hae31bl Ha KOMETHOe SIAPO, MCHSA PHABTPLI H IKCHOZHIHIO CHCMKH,
A06HBasACh HAHOOIbINICH KOHTPACTHOCTH TO f/1pa, To aTMochepHoil 060-
JOUKH «XBOCTATON 3Be3abi». CJa0BOM, JeMOHCTPHPOBAJ CTO/b H306pe-
TATEJIbHVIO TeXHHUKY C'bCMKII, CJOBHO MEXNJaHeTHasi MH3AHCICHA pas-
BepPThIBA/1aCh 110 3apaHee OoTpabOTAHHOMY CUeHapHIo.

Bupouem, cuenapuii u Bnpsimb Obld. A aBTOpOM €ro BbICTYINLI
6odbwol Koaaektus vuennix MKHM AH CCCP coBmecTHO ¢ HX KOJ-
Jderamu U3 ABctpuu, boarapun, I'IP, [Moaswu, CLIUA, ®panunn, ®PI
UexocaoBakii.

Ho naudem no nopsiaky.

Hrak, ee nosinenusi, kak sceraa, xaaqau. K Bcetpeue ¢ nei Twa-
TeAbHO, KAK HHUKOTAA, TOTOBHJIHUC. :

Yxe ¢ 1977 rona camblie 60JbLIIHE TeJeCKONbl MJAHCTb 30HAHPO-
Baan HeO60 BOaH3KH co3Be3ans Opuona. AcCTpoHOMbl BbICMATPHBAJH
kovety lajaes, kaxable 76 aet nossasiowyocs B6an3n Coanna. Ho
auiib 16 oktsabps 1982 roaa Ha xpynnefiweid B CLLIA Mayur-ITano-
MapcKod 06CepBATOPUH YAAJOCh HOJYYHTb CHHMKH 3Be31000pasiioro
00beKTa 24-i BCJAHUINHLL

-- JTO OHa!— yBepeHHO 00DbABHAH HADJIOAATCAH, PA3TASALCB HA pe-
KOpLHOM YjaJjcHu, B 11 pa3 npesblinalolieM pacctosiHue orT 3eman
1o CoJjiHia, eqe pasaiuumyio Touky. Ee 64eck 6blia B 1eCSTKH MHJJHOHOB
pa3 caabee, uem v 38e31, HAGJI0OAAaCMDBIX HEBOOPVKEHHIBIM TJ1a30M.

CpaBHHB falihble 0 10SIBACHHAX KomeThl [aaqes ¢ 11 rofa oo H. 3.
no 1910 roa, acTpoHOMbl YCTAHOBH/H, UYTO PaCHOJOXKCHHe OJHXKau-
eir kK CoAHIY TOUYKH KOVETHOH opOHTBI — llepureauss — B cepaJe
1986 roga Haubogace... HeOAArONPUATHO AJdst HAGMIOLCHUH 34 HeW B No-
caegnne 2000 aet. Ho 370 - - amub ¢ 3eman! A Bort uto Kacaetcs nabiio-
AeHuit komeTnl 1986 roga ¢ mOMOULbIO ABTOMATHYECKHX MeXKIMJAdHeTHbIX
CTAlMK, cpetn KoTopbix ABe coBerckhe AMC «Bera», To oun-TO Kak
pa3 i JOJKHDLL OblIM IPOH3BECTH PCBOJIOILMOHHLIK NMEepPeBOPOT B HAUIMX
3HaHiAx o Beeaennoil.

Bnpouem, yuyeHbiM rpex »KaaoBaTbCsl HA HEAOCTATOK HJAH HEHHTe-
peCHOCTh HuOpMALLHU K PasMbIIIIeHHIO, A0 CHX [Op NEePUOLHYECKH
HM MOCTABJAACMON MaJgabiMi Teaamu Co/JHeuHoOH cucTemMbl M, B YaCTHOCTH,
KomeTamii. Bocxox 1eHHe «kocMaTol 3Be3/1bl» — a HMEHHO TaK 3BVYHT B
MepeBOIC € FPeUecKoro ¢JI10BO «KOMETOC»,—— KOTOpasa CBOeH (aHTacTH-
YeCKil APKOH, NoAYAC Nyramollleld KpacoTol MpeBpallaJo «KOpo/eBy HO-
uu» - JIVHy BO BTOpopaspsiaHoe nebecHoe Tejo, Bceraa Oblio Obl TOJNbKO
IMOILHOHAIBLHLIM, CHALHO NeACTBYIOILHM Ha co3cpliatoniyio ny6JauKky 3pe-
auutem. Kak npaBui0, 9T0 0Ka3biBa,10Ch 3aMeTHbIM cOObITHEM H B Hayke,
CONMPOBOXKAABIUUMCA CKAYKOM B HeOCCHOH MeXaHukKe, aCTPOHOMHHU, MJad-
HEeTOJOTrHH, KOCMOTOHHH U APVIHX OTpacaAfAX 3HAHHWH.

OCcOGEHHO BealKO 4HCAO OTKPLITHH, TaK HMJAH HHAue CBA3AHHLIX €
nosiBacHHeM KomeThl ["andes. BincetareabHblid Kackal A0rajgoK, THIIOTC3
I OTKPBITHHA CONPOBOALAA KOMCTHLIC HAOIIOACHHS elile TPU BeKa Hasan;
naunpumep, 8 XVIL B. ¢peiHCBCKOBLIMI YUCHBIMH, BbIYHCAHBILHME [lapd-
MCTPhLi €€ OPOHTBI, OblIH 34.10KCHBI OCHOBBI TEOPHH [ABHXKCHHS KOMET.

5



B 1704 roay, rotoBs K neyatu CBOH CTABLUHA BIOCJE,ICTBHH 3HaMe-
HUTbIM «O630p KOMCTHOH acTponomuiy, npodeccop reometpuu U3 Okc-
dopaa davyua [aaqeit 3amern.a, uto 3 U3 24 UM OMHCAHHBLIX MO APXHB-
HbIM HCTOUYHIIKAM KOMeT, HMesl 10BOJLHO Oau3KHe opOHTbI, Obl.1M O6Ha-
pvKeHbl Ha 3¢eMHOM HeOOCK.IOHE €O CpeiHUM HHTepBa.oM B 74—76 qerT.
YK He waa an peuyb 00 OJHOM H TOM XKe HeOCCHOM Tese?

¥rayvOouBuIHCh B HCTOPHUYECKHe XPOHUKH, ["adiell HAXOAHT ellle foKa-
3aTeabcTBa cBoel npaotei: B 1301, 1378, 1456 romax «kocMaTthbic
3BE3/bl» TaKXe MOABJAJIUCL HA He0e H NPUMEPHO C TAKUM XK€ HHTep-
Ba/J0OM.

OO6bsACHUB HCOOIbUIVIO PA3HHLY B MX MEpHOJax TeM, U4TO KpYIHble
NJaHeTbl MOTYT BO3MYLlaTb TPAaeKTOPHH MaJibiXx HeGecHbIX Tes, [aquei
Ae1aeT BblBO/, 06eccwepmsmnu €ro UMs: «...C VBePEHHOCTbIO pellaloch
npeicKasaTb BO3BpallleHHe ToH ke KomeTbl B 1758 roay. Ecau ona Bep-
HeTcsl, HeT 6o0jlee HUKAKOH NPHUHHBI COMHEBATbLCSH, UTO H LPyrue Ko-
MeTbl JOJKHbl BO3BPalLlaTbCH».

laagneit ymep, He JoXxAaBLUIMCh MOATBEPXKAEHUS CBOEro MpOrHo3a,
NOXKAaaVH, OLHOr0 H3 CaMbiX SIPKHX B HCTOPUM HaykHu. «BblunciaeHHasn»
XKe HM «KOCMHuYecKasl CTpaHHHUa» MoxaJoBada Juwb B 1759 rony
(3aaeprKaBIliMCbh B NMYTH BCJAEACTBHC BO3MVILAIOIHUX BO3AEHCTBHH ApPY-
FMX [LI4HET, KOTOPble HEeBO3MOXHO OblIO yuecTb M3-3a HENOCTATOYHO
pa3paboTaHHOro Toraa mateMartuuyeckoro annapata). C tex nop oHa Ho-
CUT uMA OTKpbiBaTe s -— [anjesn. Ee Bocxoxaenue, moatrsepauB mnpa-
BUJIbHOCTb KOMETHOH TeOpHM, O0Ka3aJjoCb [JAaBHbIM [0Ka3aTeJbCTBOM
HBIOTOHOBCKOIO 3aKOHA BCEMHUPHOrO TATOTEHHS.

B 1835 roay Bbiaawuuica actpodiom u3 [lepnta (HbiHe Tapry)
B. /1. CtpyBe, nabaionas B Teqeckon HeoOblYailHO pa3BUTYIO aTMocpepy
KoMeTbl, 0OpaTH/ BHUMaHHe HA Nopa3uTe/bHOe Mogobue B lIpoLeccax ee
CBEeUEeHHUS C ceBepHLIM CHAHHEM.

3ameTuB TOrjaa e, 4to /1Be He6GoJbluHe 3Be3[bl, XOTS H OKA3aJdHCh
3aKPbITBIMH IIbILUHBIM KOMETHBIM XBOCTOM, HO TE€M HE MeHee CBOEro
epBOHayadbHOro 0/ecKa MouyTH He 0C1albu/Hu, yYeHbIl CaeJsad BbiBOL O
HeoOpluaiiHO MaJoN ILIOTHOCTH KOMETHOTO BellecTBa.

ITO 10BOJbLHO TOHKOe HabJijaeHHe Obl10 MOATBEPXKIEHO HHCTPY-
MeHTaabHo B 1910 roay — Ttoraa komera [aanes nepemeuianacb ne-
peld cojHeuHbIM auckoM. EnBa nossusiunch Ha (oHe CodHLA, OHA HCUe3-
Ja! Bo BcsikoM cJavuae, HH B MOIULHble JIMHHOGOKYCHblEe pedpak-
TOpbl, HH B 3epKajbHble pedJeKTopbl C METPOBLIMH 3€pKajdaMH, KOTO-
PbIMH K TOMY BpeMeHH Oblid ocHalueHsl [Ty1koBckas u apyrue o6cepBa-
TOpHH, HabJloAaTe]H He 3aMeTH.1M Ha (OHe CBeTuja HU MaJeiulero
cjaeia.

BbixoauT, 4TO OrpoMHasi, B TpeTb MHJ/JIHOHA KHJIOMETPOB roJioBa KO-
MeTbl ONTHYeCKH Mpo3payHa, a ee TBepLOe AAPO CTOJb HEBEJIHKO, UTO
pa3rasjierb ero Jake ¢ MOMOLULbIO JVULIMX aCTPOHOMHYECKHX HHCTPY-
MeHTOB HeBO3MOXHO?! [lo ciaeaaHHbIM Torja oueHkam (HbiHe, KAK Mbl
VBUAUM HHXKe, MCNOAb30BAHHBIM NMPH MOCTPOEHUH HHIXKEHEPHOH MOAe.H
komeTbl [aajest), ee 1ApoO He JOMKHO NPEBbLILIATH HECKOJIbKHX KHIOMET-
poOB B QHameTpe.

KctaTtu, B Tom xe 1910 roay npousolnsio A0BOJbHO peaKoC ¢OObl-



THEe, 0 KOTOPOM HaKaHyHe MHOrO H C 60.1bLIKM BOJHEHHEM MUCAJA0Ch H TO-
BOPHJIOCH: 3eM.s [0.JKHa Obl1a NPOHTH CKBO3b XBOCT KOMEThI.

BbicKa3biBaIHCh caMble HEBEPOATHbIE MPEANOA0XKEHHS, B MPOPOUECT-
Bax M npeicKkasaHusix He Oblao HegocraTka. «[lorubuer au 3emas B
TeKyIeM roay?»— Bonpoiuaan Gpockue 3aroioBku rader. B cusiouem
ra3oBoM uiaeide, MpayHo npeapeka. i BCe3HalolHe ra3eTyHkH, HMCIOTCA
S/10BUTbIe LIMAHHCTbIE Ta3bl, 0XKH1AIOTCH METEOPUTHbIE 60MOAPAHPOBKH H
Apyrue 3K30THYeCKHe siB.1eHHsi B aTMocdepe. Koe-kTo cTaa noia wymok
OATOProBbIBaTh Ta6.1eTKaMH, KOTOpble AKOObl 06.1a1a10T dHTHKOMETHbIM
deHCTBHEM.

Crpaxu oOKasajiucb nycTbiMd. HH BpenoHOCHBIX CHAHHH, HH Oyp-
HbIX MEeTEOPHbIX MOTOKOB, HH KaKHX-JIHOO ApPyrux HeOObIUHBIX siBJe-
HUH oTMeuyeHo He Oblio. [Jae B mpobax Bo3jyxa, B3sITbIX H3 BEPXHHX
cJ0oeB atMmocdepbl, He OOHApYKEHO HH MajeHluX H3meHeHW#. Bbixo-
AUT, KOMETHbIe XBOCTbl Aa<e MPHU HENoCPeACTBEHHOM KOHTAKTe He CIIO-
co6Hbl ry6HTEIbHO BO3AEHCTBOBATL Ha 3eMHYyi0 aTmocdepy?

2. KOMETbI HA MOJENA MU B YXH3HH

MU no ceit neHb 3TOT BOMPOC MPHHALIEKHT K paspsiiy
IOMCKYCCHOHHBIX. Pf yueHbiX, HampHMep, CYUTAIOT, YTO BMECTE € KOCMH-
YeCKMMH «ocaakaMH» Ha 3eMJK0 MOTyT BbiaflaThb H MHKPOOPraHH3-
Mbl. ‘C/ly4alOTCsl XKe BCMbILIKH 3NUAEMHH B rio6ajsibHOM macurabe, 0co-
6eHHO B nepuoA, Koraa 3em s 0OHJAbHO OpPOLIAETCS MEeTEOPHbIMH TI0-
TOKaMu!..

Pa3ymeercsi, kateropuuecku yTBep>KAaTb, 4TO BHPYCbl H GakTepuw
MPOMMCaHbl HA KOMETHbIX M APYrHX MaJibiX HeGeCHbiX TejaaX, Obljio Obl
npexxaespemeHHo. Ho To, uTto «XxBocTaTble 3Be3dbl» COAEPXKAT METH.I-
LHaHHI, 3THJIAJKOrOb W Apyrue, 06oJiee CJ0XKHble OpraHH4yeckHe Mo-
JIEKyJbl, MOATBepXAanH CHeKTpbl psaa KomeTr. Boabwe Ttoro, 3kcmne-
PHUMEHTbI, MPEABAPHUTENbHO MPOBENEHHbIE COBETCKHMH y4YeHbIMH Ha ¢u-
3UKO-XMMHUECKOH MOJAENH KOMEeTbl, MO3BOJNUAH YCTAHOBHTb, YTO OpPraHu-
yeckHe MOJeKYyJ/bl MOryT 06pa3oBbiBaTh Ofpele/eHHble CTPYKTYPbl, COC-
AUHATbCA XMMHYECKOH CBAI3blO M [aKe BCTYNaTb B OOMEHHble peakumH,
4yTO NOAYAC HAMOMMHAJO MPOLECChl, MPOUCXOASILLHE B XKHBbIX KJCTKaXx.

Ho 3170 — Ha moneau. A Ha «KuBOH» KoMeTe? UTO MPOUCXOAUT TaMm,
B ee JeldAHbIX Heapax, B MNbiLUHOM cBeTslleMcs XBocTe HakoHew? [lo-
C/IelHHH, KaK H3BECTHO, MOXeT MPOCTHPATbCA Ha COTHH MHJIHOHOB
KuiomeTpoB. Tak»Ke W3BECTHO, CKa)keM, UTO OH, KakK MpaBW.10, HANpaB-
JleH B CTOPOHy, MpOTHBONOMAO0XHYI0 COJHUY, 13-3a 14BJEHHS, OKa3bl-
Baemoro uaayuenuem. llael ol «kkocmaTbix 3Be34» OTAHUAOTCA 60bLIKUM
pa3HooOpa3HeM — Kak 10 ¢opMe W LBETY, TaK M MO COAEPKAHHIO.
OaHH M3 HUX — rasoBble, MPSAMOJUHEHHbIE — CBETATCA SAPKUM TroqyObiM
LLBETOM, ApPYrue — MblieBble, HCKPHBJIEHHbIE, KAK TVpellKHe siTaraHbl,—
HMelOT ¢1albbli XKeaToBaTbIH OTO/ECK.

Betpeuaiotcsi, Bnpouem, «KOCMHYeCKHe CTPAHHHMUbI» U C ABVYMSA Ta-
KUMH THMAaMH XBOCTOB cpady. KHTepecHO, uTO MeXxaHH3M CBeyelHs
ra3oBblX XBOCTOB MPHUMEPHO TOT »Ke, YTO M Y JaMn JAHEBHOro CBeTa.
[IpaBna, B JIOMHHECUEHTHBIX JaMMax CBeuyeHWe ra3a Bbl3bIBAIOT 3./1€K-
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TPOHbBI, YCKOPSACMbBIC JACKTPHUCCKHM MOJCM, a XOJOAHVIO JIOMHHCCILe-
LLHIO BbI3bIBACT HOTOK coJHeUHbIX PoToHOB. [loraoTus snepruwo porona,
MOJIEKVJA Ta3d Cpa3y ke ee [epensJvuaer.

[lo wepe npubavkedus kK CodHLy HOBEPXHOCTL «KOCMHYECKOro
aficbepra» noctenedHo npeobpaxaercs. Ha paccrosunu 3 a.c. (3a
OAHV aCTPOHOMUYCCKYIO €/iMHHLY (1 a.e.) nNpHHHMAKT pacCcTosHile
mexkav 3emaed n Codaniiem, paBHoe 150 MAH. KM) M3 Harpertoro
Slpa HAuMialoT OWTb PeaKTHBHbIe CTPYH — J2KeTbl, CKOPOCTH HCTeye-
HIIE KOTOPbIX MOAYAC AOCTHTAT 3BYKOBLIX. DTO HCMAPSIOTCH 3amMopo-
AKEeHHble YIVIeKHCIbIH ra3 n Boja, nepexoist cpady H3 TBepiAod (dasbl
B razoobpasiyio. M3-3a 60ab110# 1IOTHOCTH ra3a «pojiHTe/IbCKHE MO-
JeKY.bl» TYT »Ke BCTYHAT APYr ¢ APYroM B XHMHUCCKHE peaKLHH.
OO6pa3yioTcs BTOpHUIIble, TAK HA3biBaeMble JOUEPHHE MOJAEKYJbI, HX JeTKO
OMO3HATb 110 KOMETHBIM CNEKTPaM U, TAKHM 06pa3oM, NOJYUHTb XOTsl Obl
OII0CPEAOBAHHYIO, KOCBeHHYIO HHpopmauHi o saape. Ho Toabko KocBen-
nyto. 60 npojuTh cBeT HA MPUPOLY POAHTEALCKHX MOJEKYJ MOTYT
TOJALKO HM3Mepetinsl, MPOBeACHHble Ha OOpPTY KOCMHUECKOro annapara.
C 3emiu 3Ty TailHy He pasranatb. Bo3mMoXHO, cpean »THX MOJEKY.
€CTb aMHHOKHCIOTLI HJH MOJEKYJAAPHbIE KOMIJIEKCH APYTrOro CJAOXKHOI0O
THHa? OKOHYAaTe/bHblH OTBET MOXKET MOJYUYHTb MEXMAAHETHbIH KOCMH-
YeCKHH 30HI, KOrjla OH 3arjsHeT 3a ra3oBYID Byadb <«KOCMHUYECKOMH
CTPAHHHILBI» W MPHCTYMUT K HCNOCPEACTBCHHOMY HCCJ/AeJ0BaHHUIO KOMeT-
Horo fjapa.

Eute onHa 3arajka cBsi3aHa ¢ HOHU3allHel BBIXOASAIEr0 C NoBepx-
HoCcTH KoMmeTohl rasa. [log neficTBuem yabTpaduogeTOBOrO H3JAyqelusi
CoaHILA a4 UMEHHO OHO, 10 CYLIECTBYIOLUHUM MpeACTaBJeHUSIM, «OTBe-
yaeT» 3a WOHU3ALMOHHbBIE TPOLCCCH BO BHYTPEHHUX 00acTAX Kome-
Tbl — MOXEeT BO3HUKHYTb JHIIb BACCATEPO MeHblle HOHOB, YyeM HabJio-
AAeTCs1; H ONATbL-TAKH, YTOObl BLIACHUTHL MPUUYUHBI CTOJb OYPHOH HOHH-
3allHH KOMETHOIO- ra3a U MEeXaHHU3M Cro B3auMOOeHCTBHSA ¢ COJHey-
HOH panvauueit, 06e3 HenOCPCACTBEHHbIX 3IKCMEPHUMEHTOB B KOCMOCe,
B al'woccpepe «KOCMATOH 3Be3/lbl» He 0OOHUTHUCD.

..Hy a Bce-Taku, 4to xe eie moxer ObITh HHT@PEeCHOTo B Jie IAHOH
r,|b|6c, 34KYTallloi B Byajb COOCTBEHHbIX HCMApeHHH W MOTOMY Hejlo0-
CTYNMHOH B30pam 3CMHbIX HaboaaTe el ?»-— MOXKET CMIPOCHTb YUTATE, b,
KOTOpPOro He yOeauau 1IpUBeAeHHbie A0BOAbl H KOTOpPbIA CO LUKOJIbHOH
CKaMbH 3HAKOM C TakuMH, B 0O0ILeM-TO ClpaBedJMBbiMH, OMNpejeJe-
HUAMH KOMeTbl, KadK «TPsI3Hbleé CHEXXHbLIE€ KOMbfA» WJIH «IbIMALLHE TJblObl
NblibHOrO JabAa». Hackoabko onpasaano 3To Joporocrtosiiee, AJH-
Te1bHOe U HeOOLIYAHHO CJA0XKHOEe B TeXHHUYECKOM OTHOLIEHHH NpeanpHs-
THe, KaK MNOCbLJIKAa CBEPXTSIKEAbIX KOCMHYCCKHUX pPOOOTOB HaBCTpeuy
«kocMatoil 3Be3ge»? CTOMT JiH 3TO deJaThb NocJe Toro, Kak Ha Jjgabopa-
TOPHbLIE CTO/bl [JIAHETOJNOr0B JIerJIH AECATKH KHJIOrPAMMOB JYHHbIX
KaMHel, a 4yBCTBHTe/bHble NMPUOOPH U annapaTbl HEYTOMHMbBIX KOCMHU-
YCCKHX 30HAOB VXK€ HUCC/e10BaJdH U MAPCHAHCKHE TPYHTbl, H BEHEPHaAH-
CKVIO aTMocdepy, chortorpadupoBaqan Kosibllo CatypHa, cnvrHHKH HO1u-
Tepa H 14/K€ HOCTPOHIH PAHONOPTPCT OKYTAHHOH oOGjddakaMH YTpeH-
HCH 3BE3JLbi?
Cront. Xotst Obl HOTOMY 4TO MPHOTKPLITHL 3aBecy TaiHLl 06 H3-



Ha4yaJ/bHbIX KUPMHUYKKAX MHPO3AAaHHUSA, U3 KOTOPbIX HECKOJIbKO MHJIHAP-
JOB JieT Ha3ajJ o6pa3oBaJjiucb 60JiblINe U MaJible HeOeCHbie TeJsa, MOXKHO,
TOJIbKO 3arJsiHyB MO/J TAWHCTBEHHblE MOKPOBbI KOMeTbl, NPOOUBILIUCH KaK
MOXKHO GJIHXKe K ee siIpY, B KOTOPOM, KaK B KOCMHUECKOM XOJIOJHJbHHKE,
COXpaHsieTCsl B MepBO3JaHHOM BHJe MPOTOMJAHETHOe BelLecTBO TexX Ja-
JIEKHX 370X, KOTAa 1710 3apoxaeHue Halueid CoJHeYHO#H CHCTeMbI, MJaHerT,
XKH3HHU...

Bot aas 3toro-to B mapte 1986 roaga B 150 MJH. KM OT 3eMJH U Obla
npoBeAeH OOJbIIOA «KOCMHUECKHH CJeT» LeJOH 3CKaApbl KOCMHYECKHX
po60TOB.

HeckoslbKo KOCMHYECKHX annapaToB ¢ Aa/jbHUM, KaK FOBOPUTCH, MpH-
uesom OblIM 3arofst 3anylleHbl B OAUH H3 «YrojkoB» COJHEUYHOH CHC-
TeMbl: AnoHcKue «IIuoHep» u «[lnaHera», nBe coBeTcKHe aBTOMAaTHYe-
CKHe cTaHUHMH «Bera», a Takxke kKocMuueckuii 3oua «JIxoTTo» EBponeii-
cKoro KocMmuueckoro areHtctBa (EKA).

Bpemsi u MecTo caieTa KocMHUeCKHX annapaToB BbIGpaHbl Gblau, pa3y-
MeeTcd, He cJaydyaiHo. [leso B TOM, UTO HMeEBLIHECS KOCMHYeCKHe
TPaHCNOPTHbBIe cpeAcTBa Mo3Boasiad 3anyckath AMC nmogo6Ho# Macchl
JIMIIb Ha TakKHe OpOUTbl, 4TO OAM3KH 3eMHOH OpOMTAJIbHONH MJOCKOCTH.
[TockonibKy KOMeTHasi oOp6HTa HaK/JOHeHa MO OTHOLIEHHIO K Hell MOA yr-
oM B 18° To JHlIb B OKPECTHOCTH ABYX TOUeK KOMETHOH OpGHTHI
AMC morju BCTpeTHTLCA ¢ KOMeTOM. JIH60 B Tak Ha3biBAEMOM BOCXOSA-
em y3Jje opOWTbl — nepel MOsIBJ€HHEM KOMeTbl B MepuUreauu, Jubo B
HUCXOASLLEM, TO €CTb NOC/Je TOro Kak «KocMmartasi 3Be3ja», noObiBaB B
nepuresiuM, onsaTb ycTpeMUTCs K okpanHaMm CoJgHeuyHo#l cucrembl. [Ipen-
noyteHue Obl1O OTAAHO BTOPOMY BapHaHTy. Beab nocje MaKcuMalb-
Horo cO.uxeHuss ¢ CoJiHUEM OTTasIBIUMH OT BEUHOTO XO0J0Aa «KOCMH-
yeCKHMH aucbepr» BO BCIO LIMPb pa3BepHeT CBOW aTtmocdepy M XBOCT
nepen npubopamu U HoOTOTENeBU3HOHHBIMH KamMepaMHy nocaaHueB 3eMJH.

M Bor TyT o0Kasajaocb, 4TO npupola MNOArOTOBHJA HCCJeN0Ba-
TeJsIM KOCMOCa NMPHUATHBIA ciopnpu3. OHH MOryT BOCMOJb30BaTbCA yaau-
HbIM pacnojokeHuem BeHepbl U komeTbl [angesi BOAM3M NepHresaus
nocieaHen. e1o B ToMm, uto «Beru», HanpaBassicb K HHCXOASLLEMY
y3Jy opOuTbl LA BCTpeud ¢ kKomeTtod [anjesi, 6yayT mpoJeTatb MOUTH
psanom ¢ BeHepoil. PeuieHo Obino COBMECTUTb Mporpammy CBepxaaJb-
Hero nojera K KOMeTe W HayyHOTO JecaHTa K YTpeHHeH 3Be3ie, r.1aB-
Hasl LeJb KOTOPOro — M3yuyeHHe C MOMOLULbI0O a3POCTATHOTO 30H1a HEBH-
NaHHbIX Ha 3emJle yparaHoB M LMKJIOHOB, GYyUIYIOINIMX B BeHepHaH-
CKOH aTmocgepe.

Takum o6pa3om eaHHbIM 3aNMyCKOM OLHOBPEMEHHO PeLUaJIHChb CJ0X-
HellliMe HayyHO-TeXHWYeCKHe 3aJauyd Mo HCCAelOBaHHUIO Cpa3y ABYX HH-
TepecHeiUX o6bekToB ConHeuHoH cucteMbl. KetaTh, MMEHHO 3Ta ABOH-
Haf LeJb HayYHO-KOCMHUYECKOW MHCCHHM OTpa>KeHa B Ha3BaHHU MeXXAYyHa-
poaHoro npoekra: Bera — 3Be3ga nepBoH BeauunHbl Ha HebGoCBOIE;
B TO »Ke BpeMs 3TO CJAOBO COCTaBJEHO M3 HauaJbHbIX CJOrOB Ha3BaHHUH
KJIOYeBbIX MYHKTOB 3TOr0 HEOOBbIYUHOrO KOCMHYECKOro Mapupyra —
«Benepa — l"angaeit».

Tyt BO3HMKaeT pe3oHHBbIH BOMpPOC: 3ayeM MOHAAOOGHJIOCH 3aMyCcKaTb
nBe «BeHepol», nBe «Beru», a no3xe u nBa «®Poboca»?.. OqHa U3 npu-
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UUH Ta, UTO 3 PeKTHUBHOro crnocoba H3bexxaTb HelnpeackKa3dyemblX ClOp-
NMpU30B JAajbHero KocmMoca mnoka He cyilectByer. HepaBHuUH Bbixoa H3
ctposi «Po60ocoB», yCneBUIMX BbIMOJIHUTbL JHIIb YacTb 3anjJaHUPOBAH-
HbIX 3KCMePUMEHTOB,— TMeyasbHOe TOMY noaTBepxKaeHue. [loaTomy raas-
Hbll NPUHUHUN pa3pabOTUUKOB KOCMHYECKOH TeXHUKH — MPUHHUHUN AYyOJH-
pOBaHUSA — Bpsd JH Korga-HH6yab 6ynet CHAT ¢ noBecTkH AHs. [Tpuuew,
AJ151 MOBbIUIEHHS HAJEXHOCTH U >XXUBYYECTH PYKOTBOPHBIX KOCMHUECKHX
00beKTOB JesjaloTcs AYOJH He TOJbKO OTAe/dbHbIX Y3J/I0B, arperartos,
CHUCTEM, HO M Ue.JIblX KocMmHueckuX KommiaekcoB. Hy a uto kacaertcs
cBUAAHUA ¢ KoveTod [adqes, Bblnajatoulero pa3 B 76 JeT, ero, siCHO,
YNYCTUTb HHKaK HeJ b3sl: B XKU3HH HbIHELIHEro NoKoJeHHsl TaKoro caydas
6oJiblle He MPeACTaBUTCH.

®opmbl KOCMOPOGOTOB, aBTOHOMHO paboTalolluX B KOCMocCe, Tpefe/b-
HO MPOCTbl U Bblpa3UTEJIbHBI.

[eficTBuTebHO, UYTO MOXKeT ObiTb MpoOlle UHJAHHAPA TOMJIWBHOIO
6aKa, COMPSIXKEHHOTrO C yCeYeHHbBIM KOHYCOM H YBEeHUYaHHOro cgepoii
crnycKaeMoro annaparta?

B orpomHom psinzy o6pa3uoB KocMHUecKOH TeXHuUKH «Beru» He siB-
JAKTCA HCKJII0YEeHHeM, CKopee MNpaBHJOM: OHM CO3JaHbl C HCII0Jb30-
BaHHeM TOH »Ke reoMeTpHuyeckod (opmy.bl, UTO U KX NpeJlleCTBEeHHHU-
ubl «BeHepbl». HeT B HuX HM nosnauleHHo# MHLWIYpbl 06€PTOK, HHU Bbl-
YypHbIX AeTaJjiel — COoBeplLIeHHO He HYXXHbIX B KOCMOCe 3aJ130B, BbLICTY-
noB u T. 4. VIX cunoBble KapKachl HMeIOT TNpelesibHO 06061EeHHYIO U B TO
’Ke BpeMsl Bblpa3HUTeNbHO-NMPOCTYI0O HHIAMBHUAYAJbHYIO GOpMY.

OHu nocTpoeHbl NO NpUHUKNY aopU3Ma: B HUX OTCEYEHO BCe JIHIIHEe.
OcraBuieecss U eCcTb TJaBHOe.

[To Tpaguuuu B KauyecTBe KOHCTPYKTHBHOH ocHoBbl AMC ucnosb-
30BaHbl 6aku aBuratedbHoi yctaHoBku (Y). K koHuueckoit 106ke
npuUMblKaeT NPUBGOPHbLIH OTCEK, BbIMOJHEHHbIH B BHae Topa. K BepxHe-
MY M HHXKHEMYV LIMAHroyTam 6aKoB MpUKpeNJeHbl pepMeHHbIE KOHCTPYK-
UMK coJHeunblX 6aTtapeil. [ToBepx 6akoB 1Y cMoHTHpOBaHa KoHHUYecKas
MoJAcTaBKa — B ee J0XXOMHKY YK/ajablBaeTCs Wiap CNycKaemMoro anna-
para.

B ueHTpe 6aK0OB pacno/ioKeHa ocTpoHanpaBJ/eHHast napabogauuyeckas
aHTeHHa. OHa CTPOro OpHeHTUPOBAHA B CTOPOHY 3eMJju NMpu IMpoJeTte
BeHepbl u komersl [annes. Ha coaHeuHoii cropoHe npu6opHOro orceka
CMOHTHPOBaH 60K aCTPOHABHTaLLMOHHBIX MPUOOPOB C JATYUKAMH OPHEH-
tauuu: Ha CoaHue, a Takxe Ha 3Be3gy Kaunonyc u 3emaio.

XapakrepHasi 448 KOCMOPOOOTOB JeTaJjlb: yXKe Mo OAHOMY TOMY, KakK
pacno.aoxeHbl Ha 6opty AMC HayuHble npuGoOpbl, MOXHO CYAHTb 06
MX Ha3Ha4YeHUH, XapaKTepe NPOBOAHUMbBIX C HX MOMOILUbIO IKCIIEPUMEHTOB.

BoT, HanpuMep, MarHuTOMeTp W aHAJAMU3aTOPbl MJAA3MEHHBIX BOJIH.
Yro6bl H3MEPHUTb HEBO3MYILUEHHbIE MArHUTHble W 3JE€KTpHYECKHEe MOJsl,
MX JAaTUMKH BblHeCEHbl Ha CMELHAJbHbIX LITAHraX Kak MOXXHO Aa.jblie
OT KOpmyca KOCMHYeCKOro annapata. B To e BpeMs AaTUMKH y Tex
npu6opoB, 4TO NpeaHa3HAU€Hbl [JS1 KOHTAKTHbIX H3MepeHUH YacTHLl
M M1a3Mbl KOMeTbl, CMOHTHpPOBaHbl ¢ TOH cropoHbl Kopnyca AMC,
KoTopasi ofpallleHa K HaberalollemMy MOTOKY KOMETHOH NblJIH.

Oco6HsIKOM aep:xkaTcs ONTHYeCKHe cpeicTBa HabAI0AeHUS 3a A4pOM
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KOMeTbl — TpeXKaHaJ/lbHbli W HH(pPaKpacHbiii CMEKTPOMETPbI, TEJEBH-
3UOHHbIe KaMepbl U aHAJIOTOBbIH JaTYHK HaBeAeHHSs, OHH YCTAHOBJIEHbI Ha
aBTOMaTHuyecKoi ctabuausdupoBaHHoil naatpopme (ACII).

Huxke Mbi eule MOCMOTPHUM, YTO MpeiACTaBAsieT W OTKyJda MOsIBHJACh
naatopMa, a MOKa, BepHEMCH K KOCMHYECKOMY TaHaeMy, npub/au-
Xatowemycsi kK Benepe.

3. PENOPTAX M3 «TOPAYEH TOYKM»
YTPEHHEW 3BE34bl

[lpu noanere K YrtpenHeit 3Be3de oT Kaxaoit «Beru»
otaeaunscsi cnyckaembii anmapatr (CA), KoTopbiii, COBepLIMB CHauaJja
a’3poAMHaMHUeCcKOoe TOPMOXKEHHe, 3aTeM MJaBHbIH CMYCK HA llapallioTe H
Ha TOPMO3HOM LIHTKe, MSATKO OMYCTUJCS Ha CKOPOCTH OKOJO 7 M/cek
Ha BEeHEPHAHCKYI0 MOBEPXHOCTb. JHEPrui0 yaapa NOMJOTHJI CBOEro po-
Aa OJHOPa30Bbii AMOPTH3AaTOP — TOHKOCTEHHAasi TopouaanbHas 0060-
JIOUKa, KOTOpasi B MOMEHT MOCAAKH MJacTHYeCKH AedOpMHPOBaach.
Ona xe u copuentupoBasa CA mocje mocaaku.

B Teuenue yacoBoro noJsera B atMmocgepe npubopni CA nepemanu
Ha 6opT «Beru», a Ta B cBOIO OYepelb TpaHCAHpOBasa Ha 3eMJIO MH-
¢opmalHMio O TeMmnepatype, JaBJeHHUH, CKopocTH Betpa. Cneunalb-
Hble JaTYUKU NMPOAHAJU3UPOBAJH cocTaB aTMochepHbiX ra3oB. Cneuua-
Juctam, usyyvalouwnm pa3utHe CosHeuHO# cucTeMbl, 0COGEHHO BaXHO
3HaTb, KAKOBO COJAepXKaHHe HHEePTHbIX ra30B U UX U30TOMOB, B TOM YHCJIe
H PeJIMKTOBBIX, MOCKOJIbKY MHOTHE U3 HHX COXPaHHWJHChb CO BpeMeH ¢op-
MHUPOBaAHHSA MJAHETHl. /

Cosepuins nocaaky, CA BKIOYHI rPyHTO3a60pHOE YCTPOHCTBO C MH-
HUaTiIopHbiM OypoMm, cnocoOHbiM 3a06ypUTbCsi B MOPOAbI NMPaKTHYECKH
N060i TBEPAOCTH, W MPUCTYNHJA K HCCJeA0BAaHMI0O XMMHUECKOTO COC-
TaBa TPYHTa, a TaKXe HM3MepHJ colep)XKaHHWe B HeM pPaJHOAKTHBHbBIX
3/JI€MEHTOB.

B cuuTaHHble MOC/a€ MOCAAKH MHHYTbl Oblin OTOOpaHbl 006paslibl.
[Tocsie ynaneHus okpyKatoluei HX ra3oBoil aTtmocdepbl, OHH Yepes LJI0-
30BOH KaHaJ nomnaju BHYTPb MNOCAJOYHOTO annaparta, B TPYHTOMNPH-
eMHHK. 31ecb nopoaa obsayvyanacb paaHOHU30TOMHbLIM HCTOYHMKOM. Bo3-
HUKaloulee npu 3ToM (GJIOOPECUEeHTHOe H3JyYeHHe — OHO 3aBUCHT OT
COllep»KaHUA TOTO HWJAM HHOTO 3JeMeHTa — PerucTPHpPOBasoOCh JeTeK-
topoM. MHpopmauua no mepe ee HaKOMJAEHHS B MHOTOKaHaJbHOM aHa-
JU3aToOpe HMIYJNbCOB NMEPHOAHYECKH NepelaBaJjlach Ha 3eMJli0 TeNeMEeTpH-
YeCcKOH CHCTEMOH.

HanoMHuM, uyTO BhepBble XHMHYECKHH COCTaB TrpyHTa YTpeHHeM
3Be3/lbl aHAJU3HPOBAJIH PEHTIeHOPAAMOMeTPbl KOCMHUECKMX CTaHUHH
«Benepa-13» u «Benepa-14». Utob6bl He ay6aupoBaTh HX pe3yJbTatbl,
CA BrnepBsble 6bl/IH NOCaXKeHbl B BBICOKOTOPHOM paiioHe. 3HaHHe coCTaBa
rPyHTa B pa3JIM4YHbIX TOUKAaX MOBEPXHOCTH, OTCTOSALUX APYr OT Apyra Ha
MHOTMe COTHH KHJIOMETPOB, AaJI0 BO3MOXHOCTb CYAHTb O TOM, HACKOJb-
KO pa3HooGpa3Hbl THMbl MeCTHbIX mopod. C Apyroii CTOPOHbI, Temepb
MOXXHO NMpeACTaBUTb, KAK OCYLUECTBJSIETCS XMMHUECKOe B3aHMOAeiCcTBHE
MOBEPXHOCTH U aTMOC(hepbl.
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CpaBHeHHe 3/IeMEHTHOr0 COCTaBa IPYHTa — a OH HHOH, YeM B Mec-
Tax MpeAblAylHX NocaaoK — MO3BOJMIIO HCCAeA0BaTeNsIM MPeACTABHTD,
B KaKWX YCJOBHSAX (OPMHPOBAJHCH TreoJiorMuyeckHe CTPYKTYPhl, Kak
pa3BHBaJHMCb Mmpoleccbl 3po3uH. Hy a paccuuTaB BO3MOXKHbIH COCTaB
MECTHbIX MHHEPAJO0B, MOXHO CYAHWTb H O Mpoleccax B3aHMOLEHCTBHSA
aTMocdepbl C pacKaJeHHOH MOBEPXHOCTHIO.

B skcTpemadibHbIX ycioBusiX BeHepbl Hesb3si Obl/10 NpeHebpeub eAuH-
CTBEHHBIM, 1102XKaJyH, cnoco6oM HCCae0BaTh ee MOpPOo/bl HA NMpeAMeT Co-
JAeprKaliusi B HHX TAKHMX €CTeCTBEHHbIX PaJMOAKTUBHBIX 3JE€MEHTOB, Kak
ypaH, TOpHH#, Kasnui. Beab npeauiecTByloune 3KCepuMeHThl, Koraa 6blia
noJlyyeHa yHHKajJbHasi MHopMauusi 0 cocTaBe BEHEPUAHCKHX MOPOL,
MoKa3aJu BbICOKYIO 3(Q(PeKTUBHOCTb ramma-CNeKTPOMeTPHUYECKUX IMpH-
60poB.

[amma-cnekTpomeTpbl «Beru» aedctBoBaau Mo caeayiollemMy, yxe
3H4KOMOMY HaM cleHapuio. ['amMMa-KBaHTbI, H3jyyaeMmble paaHOaKTHB-
HbIMH TMoposaMu BeHepbl, monajganum Ha 4yBCTBUTEJNbHbIH KPHCTAJI, Bbl-
3biBasi B HeM BCHbILIKY TeM 6OJiblliHe, YeM «3HepriyHee» Momaaaiolil1e
Ha KpucTaaa ramMma-kBaHTbl. [locse fonosHuTeNnbHOrO yCH/AEHHS CHUTHA-
bl PETHCTPHPOBAJINCb MHOTOKAHAJIbHbIM aMIJIHTYAHbIM aHaJIH3aTOPOM.
TenemeTpus ueTko nepenasaJja MH(poOpMalUHUIO HA 3eMJio.

[Mocnenytoluee u3yyeHHe [OJyyeHHbIX MaTepuHanoB (OHO, KCTaTH,
MPOAOMKAETCH [0 CHX 110pP) MO3BOJHMT yuyeHblM 3arjfiHyTb B JaJieKoe
reoJioryueckoe npouaoe Haueid coceaku no ConHeuyHOH cucTeme.
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Pa6ora Ha noBepxHOCTH, HAarpeToil A0 HECKO.IbKHX COTeH Trpapdy-
COB, 1JMJacCb NMOUTH yeTBepTb yaca. ['opa31o 6o.1ee 11UTe1bHOE BpeMS —
IBO€ CYTOK — BeJIHCb HCC.Ied0BaHIis B 06.1ayHoM coe Benepol npu no-
MOLIH a’spocTaTHoro 3oHia (A3), orie1uBlIerocss oT CM\CKaevoro af-
nmapata Ha BbicOTe MPHUMEPHO 34 KM.

HyxxHa noucTuHe cHalinepckas ToyHOCTb HaBeleHus AMC, uto6bl
He HUMewllUHi coO6CTBeHHON clcTeMbl ynpaBaeHuss CA BbIMOJIHWUI 3TV
ofepalLHio TOYHO Ha 3a1aHHOH BBLICOTE, a l1aBHOe — B H\KHOM pa#o-
He. Beab A3 1o.keH 6bla MonacTb Ha HOUHYIO CTOPOHY M.I1aHEThI, OC-
TaBasiCb MPH 3TOM HA rpaHuue npsavod BHaHMocTH ¢ 3em.1d! To.abko
6.1arodaps cob.110A€HHI0 BCeX 3THX VCJI0BHH o6o.10uka A3 He Oblia Hc-
neile;leHa OrHEHHOH atMocdepod, a 30H1 cMor 1apeiioBaTb B TeueHHe
MOYTH ABYX CyTOK (46 4), npeoio.1eB pacCTosiHMe OKO.10 12 ThIC. KM
co ckopocTbio 250 kM/u! OauH Hu3 a’dpocratoB IpeidoBaa B ceBep-
HOM, @ ApYro# -— B I0XKHOM NOJYIIAPHH.

JIio6onbiTHO, uTo noutu 20 .eT Ha3al HA OAHOM M3 3dcelaHUi
TBOpueckoid Jaabopatopuu «HHBepcop», IeficTBviolleid Npu pelakuuu
XKypHaaa «TexHHKa — MOJ0JeXKH», SHTV3HAcTAMH 00CYXKIa.1Cs NMPOEKT,
npeiycMaTpUBaIOLLIHUH HCMO.1b30BAHHE a3POCTATHLIX ra30HAMNO.JIHEHHbIX
o6ojloueK CHayaja [1s HCCjIeloBaHWs, a BMOCJIEeACTBHM 1151 OCBOe-
HUss Benepol. M1 BoT To, uTO Hekoraa Kasa.locb (PaHTaCTHUECKHM, He
CTMWIKOM OOGOCHOBAHHBLIM [AOMbBICJIOM, CTa.10 pea.bHOH KOHCTPYKLUHeH,
C MOMOULbIO KOTOPOH BnepBble B MHDPe OCVIIECTBJEHO MPUHUHUNHAIbL-
HO HOBOe HalpaB.eHde B UCC.Ie10BaHHU aTvocdepbl YTpeHHel 3Be3bl.
B uacTHocTH, HalileHbl OTBeTbl Ha psid BOMPOCOB, KOTOPble 10 CHX MOp
He y.1a.10Cb PEeLHTb C MOMOIbIO CMVCKaeMbiX annapartos.

OaHa M3 caMblX VIMBHUTE/IbHbIX OCOOEHHOCTEH BEHEPHAHCKOH aTMo-
cepbl — BpauleHue Bcero 006.1aUHOro C.J108 C yparaHHod CKODPOCTbIO.
M xora nogo6Hasi — B 0AHY CTOPOHY, C BOCTOKAa Ha 3amaji — cviep
LUUPKVIALHUS CYLIECTBEHHO OT/JAMYaeTcsi OT 3eMHOH (BeHepHaHCKas ar-
Mocdepa npokpyuuBaercss 3TUM CBoeoOpa3HbIM [.100a.1bHbIM LHUK.IOHOM
Bcero 3a 4 CyToOK), €e HcCCJeJoBaHHe HMeeT MPHHUHMHA.IbHOE 3Haye-
HHe A8 MOHUMAaHUS TeX MeXaHH3MOB, YTO OMpelelstoT A0.1r0MNepHO-
JHUYecKHe u3MeHeHHsl Kauvara 3ev.1H. Tak, npeino.1ara.10cb, UTo NpUUHK-
HOH CTO.1b CTPEMHTEJIbHOH 3aKpVTKH SIB.ISAIOTCA MPH.IHBHbIe SIBJIEHHS.
Ho B 3TOM c.vuae vKe uepe3 KOPOTKHI MPOMEXKVTOK BpeMeHH HeoObl-
yalHO M.IOTHAsl aTMoc(Pepa YTpeHHeH 3Be31bl YB.eK.1a Obl, pacKpyTH.1a
M caMy MJaHeTy, YVCKOpPHUB ee BpallleHHe 3a cyeT cu.1 TpeHus! Ho Moxet
ObiTh, 1€ACTBVIOT U KakHe-TO HHble pakTopbl? B Takowm cavuae, Kak ocyv-
LleCTB.I1IeTCH [epelaya MOMEHTAa KO.IHYeCTBa I1BHMXKEHHsS OT TBepI1oi
MOBEPXHOCTH K MVCTb JaKe M BeCbMa I.IOTHOMV, HO BCe-TaKil ra3oBOMY
C.1010°

o HacTosiulero BpeveHH HESICHO, O1HAKO, 4TO »Ke Mol1lepAKiBaeT
cTo.1b GbicTpoe ero BpauleHHe. [1ocko.1bKY TemnepaTypa 1HCBHOMH H HOY-
HOH* CTOPOH M.1aHeThl MPaKTHYeCKH OJ1MHAKOBa, MPHUUHH 115 TEN.I10BOrO
JABHIKeHHs aTMocdepbl HeT. Bokpyr oci cava BeHepa BpatuiaeTcss oueHb
MELTIEeHHO, 1a H V ee NMOBEePXHOCTH BeTPbl, KAK I13MepiL1il veTeonpHdopsbl
MOCAI0YHbIX aNNapaToB (Tak H 0KIi11a.10Cb), Bcero Jiub 1 v/c. [Tockoan-
K\ 9TO OIHH H3 HAHOO.1€e IHTEeDCCHBIX MVHKTOB [pOorpavivbl, Mpo1oa-
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XKawwHrd Ha HOBOM, 6oJjee BbICOKOM VPOBHE HCC.1e10BAHHSl BEHEpHAH-
CKOH aTMocepbl, OCTAHOBUMCSl Ha HeM MnoipobHee.

A3 Hayaa geficTBoBaThb Cpa3y MocJe TOro, Kak OT CIycKaeMoro an-
mapaTta Obl1a OTCTpaHeHa BepXHsAA TelJo3allUTHAasi no.aycgepa. 30HI
Obla cOpolleH, oTAe/eHa KpbiliKa MapallloTHOro KOHTeHHepa U BbINYLLEH
cTabuIn3upyoLLiil napawoT. ABTOHOMHBIA CMYCK 30H COBepliaJ 10 TeX
nop, noka He cpaboraJo nporpaMMHO-BpeMeHHOe YCTPOHCTBO, lI0 KOMaH-
ne kKotoporo Obl1 cOpolueH CTaGMAM3MPVIOWHIA mapawioT H BLIGPO-
WeH Kynmoa Apyroro, topmo3siluero. B 3To BpemMss M OTKpbLICA a’po-
CTaTHbl KOHTeHHep, HHXXHAA 6aJjjacTHasd 4acTb KOTOPOro, najgas mnoj
AeiicTBHeM COOCTBEHHOTO Beca, H3BJeKasa a3pocTaTHyl 060404Ky. Ko-
raa ee ¢prop.10HoBas, NPOMNUTAHHAS JaKOM TKaHb pacnpaBH/iach M TOHIO-
Ja ¢ MoJBelUeHHbIMH K Hed MeTeonpubopaMu M paiadonepeiaTyUKoM
YyCTPeMHU.1ach BHH3, Pa3aaJjcs elle OAHH BbICTpesa. DTO BK/IIOYHICH MH-
poK/janaH, a3pocTtaT HanoJHujcs reaueMm. Ckopoctb cnycka A3 3aven-
JH1aCb: Hauyacs1a JeACTBOBATb as3pocraTvyeckasl cuja, K TOMY XXe pe3Ko
yBeJHUYU.10Ch TOPMOXKeHHe 3a cuyeT Job6oBoro compotuBjaeHuss A3. [lo-
HeMHOry rnajeHHe, morpy»xeHue B aTMocgepy npekpartuiaocb. CKopocTb
A3 ynaja a0 HyJas, NOCKoJbKy atMocdepa, pa3orpeBasi a3poCTaTHVYIO
000.104KY, 3aCTaBH./1a PaCIIUPATbCA coAepKauluicsa B Held ra3. JlocTuruys
MaKCHMa/JbHOTO MOrPYKEHHUA, a3POCTaT MOABCIIbI]1 HA BbICOTY paBHOBe-
cusi. Hauaacs ero apeifidp B packajeHHbIX CTPYysiX, 3a KOTOpPbIM HEOT-
DbIBHO CJeAHJH caMble MolIHble paauoreieckonbl EBponbl, A3uu, Ame-
puku, Adpuku u ABcrpaauu. Hcnoab3vsi veToa paauouHTepdepomer-
puu ¢ OGoabwoi 6asoi, 70-meTpoBble, paboTawluide B nape palHo-
Teeckonbl B Yccypuiicke u EBmatopuu, pa3HeceHHble Ha paccTosi-
HHe — 6a3y — 0Koa0 10 Tbic. KM, ¢ TOYHOCTbIO 10 MeTpa omnpeaesiH
nepevielleHHe HEBHMAMMOH TOYKH Ha AucKe BeHepbl, ¢ OrpoMHOH TOu-
HOCTbIO pacCUYMTbIBAsi CKOPOCTb «OrHeHHoro apeiida». [Ipuuem Ha pac-
cTosiHHH, npeBbiwiaoueM 110 mad. km. 1 10 000 000 — TakoBa morpeLu-
HOCTb 3TOro (PaHTACTHYECKOTrO IKCMepHMeHTa.

— D10 BCe paBHO, uTo Hab.Jwoaartedio, Haxoasuievycs B Espone,
H3MepHUTb NepeMelleHHe CeKYHAHOH CTPedKH pydHbiXx 4yacoB Yy pbibaka,
Beavilero npovbicesl B MeKCHKaHCKOM 3ajuBe— TaK OLUEHHJ OAWH W3
avepHKaHCKHX aCTPOHOMOB KayeCcTBO VHMKA.,1bHOTO MEXIM.IaHETHOr0 3KC-
nepHMEHTa.

— Hayunble npu6opet 119 MeTeopo.10rHUecKUX H3MepeHHH Ha a’po-
cratax O6bi1u paspaboratei B MKM AH CCCP,— rosoputr 3amectu-
Te.1b aupekrtopa uHctutyTa B. M. bBaie6aHoB.— B kauectBe maprthe-
pPOB B 3THX 3KCNepHMeHTax yyacTBoBa.lu vueHble ®paHUHH, a BMeCTe C
HHMH, KaK CBOEro poaa «CvOnoapsiludKH», aMepHKaHCKHe CMelHa/uCThl.

[Tpexne Bcero 61-(,1,114 3aperuCTpUPOBAHBI Ype3BblYalHO CHJbHbIe Bep-
THKaJbHble MOpPbIBbI BeTpa, JocTHralouiume 6o.dee | m/c (Ha 3ew.e,
HanpiiMep, BePTHKa.bHbLI BeTep He I[peBbIIAET HECKO.IbKHX CaHTH-
MeTpoB B CeKVHAV) O uem 310 roBopHuT? [lpexi1e Bcero o MOLULHBIX
aTvochepHbIX BHXPAX Ha BbICOTAX NOpsA1Ka 54 KM (T. . B 30He M.J1aBaHuA
a’3pocTaToB).

Ha HouHoil cTOpoHe anmapaTyvpHbIl KOMMIE€KC a3poCcTaToB 3adHKCH-
poBa.1 CBCTOBbIe BCMbIILKH. UTO OHM 03HAUalOT — noka HesicHO. Moxet

15



ObiTb, 3TO MOJHUH?.. Beab rposoBbie fiBJeHHs B aTmocepe BeHepol
Obl1n OOHapyXKeHbl ellle CnycKkaeMbiMH anmnapataMu crtaHuuii «Bewe-
pa-11» u «Benepa-12». Mau, moxer, 3170 u3BepKeHUs ByaKaHOB? Bcnom-
Hum kaptuHy K. BpioaaoBa «I'n6eab [lomneu», rae Haa wu3Bepraio-
wumca Be3dvBuem cBepkaloT MOJHHH... Bo BcAkom caydae, MMeHHO
Npeano/oXXeHHe 0 BYJKaHHYEeCKOH 1esTe]bHOCTH NepeKanKaercs ¢ 06bsc-
HeHHeM (aKTa H3MeHeHHs coAep>KaHHUs IBYOKHCH cepbl B aTmocdepe
BeHepbl.

— OnHa M3 rJaaBHbIX 3alay HCCAeAoBaHHH o6GJaauyHoro cjos Bene-
pbl,— npoaomKaer Bsuecaas MuxaiioBuu,— cocrtossia B YTOUHEHHH
hOTOXMMHYECKHX NMPOLECCOB, OTBETCTBEHHbIX 3a ero ob6pa3oBaHue. Cyas
10 MOJYYEHHbIM paHee KOCBEeHHbIM JaHHbIM, MOXXHO ObIJ0 MPEANON0KHTD,
4yTo 06/1aKa COCTOSAT B OCHOBHOM H3 CEPHOH KHCJOTbl (KOHLEHTpa-
uun 75—85%) c npumecbio xjaopa. Ho mnpsimbix onpenesnenuil cep-
HOH KMCJO0Tbl B 06/1a4HOM cj10e He 6blao. Jla 1 HeMmoHATHO, B KaKo# popme
B 06.1aKax MPHCYTCTBYeT XJOP.

XHUMHYECKHH aHaau3 a3po30J — MCMOJb30BaJCA MeTOJ KaTaJuTH-
YeCKOro pasjloKeHHsl CepHOHW KMCJAOThl Ha Yyrje — noka3saj: obsaka
BeHepbl conaep»kaT cepHylo KHCJOTY B a’po3oabHoit popme. Kpome To-
ro, B a’po30/b BXOAAT TAKXe 3JeMeHTHasi cepa, xaop, ¢ocdop. Bor
TaKoH KOKTeH.ib!

Yro kacaercs cdopmbl 067aKOB, TO H3MEpPEHUS] BbISIBUIM HX CJl0XK-
Hyl0O CJOUCTyl0O CTpYKTYypy. OmuH u3 cnyckaembix anmnapatos, AMC
«Bera-1», o6HapvKHa, KaK MUHHUMYM, MATb 06JauHbIX SIPYCOB.

4. MHHEHEPHO-WAHTACTHYHECKHHA MHIIbM

Tenepb MbIcieHHO cHOBa BepHeMcsi Ha 6opT «Beruy,
KOTOPYIO Mbl OCTaBHJH B MOMEHT PacCCTbIKOBKH MPOJIETHOrO W CIyCKae-
moro annapartoB. C oxHo#l cTopoHbl, nocagounbiii annapat ([TA) crpe-
MHJICSE KAK MOXKHO NpHLejbHee BbICAAHTb «a3POCTaTHbIH jAecaHT», obec-
ne4yuB TOUHbIH (moa 3amaHHbiM yrjom) Bxoa.CA B armocoepy, ¢ Apy-
roi — oH o6s3aH O6bli npoJereTb MHMO BeHepbl nmo Tako# Tpaekro-
pHH, 4TOObI 06ecneyuTb HauJdyulliHe YCJIOBHS A PETPAHC/AALUNH CHIHA-
aoB CA Ha 3emuo. Baaumouck.awouawume tpe6oBanus! Ho naxe ecau
6bl [TA «ucXuTpuaCa» W BBIMOJHHI HX BCE, OH yXKe€ HUKAK He BbilleJ Obl
Ha MEXIMJaHEeTHYIO TPAEKTOPHIO AJs M0JeTa K KOMeTe...

Pewas 31y HempocTyio 3aaauvy, 6aaJHCTHKH NPHILIK K TakKOMy He-
oxuaaHHomy pewenuto. [TA f0/1xeH coBepLUMTb AONOMHUTEbHbIH aKTHB-
Hblii MaHeBp y»XXe Mnoc.je nposera BeHepbl — «BbIpy/JaHTb» Ha MeXxI.ja-
HETHYIO MarucTpajb U BeAYUIYI0O K HHUCXOAALLEMY Y3/Jy KOMETHOH op-
O6UThI!

Ho BoT 6ena: HacKoJ1bKO TOYHO KOMETa, HaXOAsllasicCs B 3TO BpeMs
mexay op6utavu lOnurepa u CartypHa, cTaHeT npuaep>KHBaThCsl CBOEH
OpOUTLI MOC.I€ MPOXOKAEHHUS MNEepHre/us, Noka HeU3BECTHO, MOCKOJbKY
noJetr K HeGeCHOMY Tejy, mapameTpbl ABHXKEHHSI KOTOPOTO HEU3BECTHbI
C He06X0AMMOH TOUHOCTbIO, OCYLUECTBJIAETCHA BIEepPBble.

TakoB oaMH M3 yAHMBHTEJNbHEHIIHX MAapagoKCOB MyTeLIeCTBUA K KO-
MeTe...



— Kak e Tak,— M0OXeT BO3pa3HTb UHTaTeNb,— pa3Be MocJe nepe-
OTKPbITUSI KOME€Tbl acCTPOHOMbl He BBIYHCJAMUJIW BCe MapaMeTpbl ee HO-
BOH OpOUTDHI?

[TIpaBuabHO, Bblyucauau. [laXke COCYMTANM, YTO MepuUresuil Hauia
KocMuyecKas roctbs npoiaer 9 ¢espans 1986 roma B 10 4 no Mockos-
CKOMY BpeMEeHH, 4YTO 3TO Bcero Jullb Ha 5 4 13 MuUH paHbue (u
Bcero Julb Ha 11 Teic. KM paJjblue), yeM npeanoJaranoch Mo Mpex-
HUM pacyeTam.

M Bce xe... Her Huyero apyroro, cToJb MOABEPXKEHHOrO H3MeHe-
HUSIM B 3Be€3JHOM MHpe, KaK KOMeTHble opOuThl. JIl06as njaaHeTa MoOXeT
cOUTb HMX C MYTH — YXK TAKOBbl CBOWCTBA MaJbiX TeJ, W B Mpeayra-
JIbIBAHUW 3THX TJ1aBHbIX OCOGEHHOCTeH AJIA ClelHaJJucTOB COCTOAAa Ol-
Ha M3 cambiX 00JbLUHX CJAOXHOCTed NMpoekta «Berax.

Yro6bl 06ecneuynTs KOCMHYECKHH cJeT B Ha3HaueHHbIH CPOK U CHab-
autb AMC uHbpopmauned nJs KOPPeKLUHH OPOGHT B TeueHHe BCero
BPeMeHH oJeTa, Lesaas apMHUsl BBIYUCAUTEEH, HCNIO/Nb3YS BCEe HOBbIE H HO-
Bble JaHHble HabJIOAeHHIH CaMblX KPYMHbIX TeJNeCKOMOB MJaHeTbl, 6e3
KOHUA YTOYHAJIa KOOPAHHATHI KOMETHOH OpOUTHI.

B xoa nowau pe3yabTaTbl He TOJBKO CaMbIX MOCJAeIHHX Hab6JIIo-
AEeHHH, HO U CBeJEeHUS, MoUYepnHyTble U3 aCTPOHOMHYECKHX XpOHHK 1910,
1835, 1759, naxe 1652 roma! TosbKO COBMeCTHbIH — KOMMJIEKCHbIH!—
aHaJu3 BCeH 3TOW HMH(pOpMalHH, HAKOMJEHHOH 4e0BEYeCTBOM 3a MHO-
rHe BeKa aCTPOHOMHYECKOH NMPaKTHKH, MO3BOJIUJ MPHHATH TOYHO BbiBe-
pPeHHOe, eJIMHCTBEHHO MpaBHJbHOE pelleHHe O KoppeKuuu opbut AMC.
Takum o6pa3om, MOXHO 6e3 GOJbLIOrO MpeyBeJHYEHHUS CKa3aTb, YTO
B peaJii3allii «NPOeKTa BeKa» y4yaCTBOBaJIH yueHble H3 MHOT'MX CTPaH H,
no6aBuUM, MHOTUX BpemeH!

XapakTepu3ysi NOHCTHHE ACTPOHOMHUYECKHH 0O6DbeM BbIUHCIHUTENbHOH
pabotbi, HeO6XOAUMOH [AJisi TOro, utoObl CO3J4aTb TEOPHUIO JBH>KEHHUS

o ____._% L \
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KomeTbl [ansesi, npuBenem &nun npumep: B CILHA 6bl1n o6paboTaHbl
pe3yJbTaTbl MPaKTHYECKH BCeX ACTPOHOMHUYECKHX H3MepeHHUH, BbIIOJ-
HeHHbIX... ¢ 1759 roaa! AnasoruuyHyio paboTy npojenajdu U COBETCKHE
CreurasaucCThl.

— Ecan Bce Hauiy BbIYHCAEHUS] BePHbl,— CKa3aJ 3aBelYIOLWHH Of-
HOH u3 Jabopatopuil MHCTUTYyTAa KOCMHYECKHUX HCCAEeLOBAHUH LOKTOP
TexHuueckux Hayk [’ A. OBaHeCOB,— TO B ABYX AHAX MYyTH HA PaCCTOSTHUHU
B 14 MJH. KM oT KoMmeTbl TeseBuduoHHasi cuctema (TBC) npoge-
JeT MepBYI0 CheMKY KOMETHI.

3a CyTKM 10 nmpoJeTa HayHeTCs BTOPOi ceaHc cbheMku. HakoHnel, 3a
2 Y 00 pacyeTHOro MoMeHTa COJHXKEHHAA C SIAPOM KOMeTbi Mpoiaer
OCHOBHOH CeaHc...

— Bnpouem, uto 310 5 Bam pacckasbiBalo,— cnoxBatuics ['eHpux
ApoHoBuu.— Jlyuwe onuH pa3 yBuuaerb, He Tak Jau? [laBaiite coBep-
WIKM MPOOHBIA MOAJET K KOMETe C MOMOLIbIO KOMIIbIOTepa.

Mbl BowsiM B annapaTHyio (a aeso 6biy10 6yKBaJbHO Yyepe3 HeCKOJbKO
aHeit nocsae crapra AMC, 1o ecTh 6oJsiee yemM 3a roj A0 OXuIae-
Moro co6biTus). [lanbHeliiee MPOM30LII0 TaK CTPEMHTENbHO, YTO 1 AaXKe
He ycreJs MOYyBCTBOBATb pa3ouapoBaHusl, HeM306eXKHOro, Koraa o6c¢rosi-
TeJbHO aHAaTOMUPYIOT YYIO.

...THXOHBKO 3aXXYyK»KaJ KOMMbIOTeP, U Ha 3KpaHe AUCIIes BbIMJbI-
Ja sipKas cBeTsllasicd 3Be3gouka. [IoToM — ellle HECKOJNBKO TOYeK.

— Ha 3ToM 3Tane HaBeneHHsi,— NPOKOMMEHTHPOBAJ 3aBeiyOLIUH
JabopaTtopueill,— KOMeTbl OT APYrHX 3Be3] He oTianuuTh. [losTomy «Bera»
JIETUT, OPUEHTHUPYSACb HA 3Be3Jbl.

Ho Bor u3o6paxkeHue BbIPOC/O, BCMbIXHYJa Haanucb: «Paccrosinue
MeXX1y KOMeTOH U cTaHuued 14 miaH. KM, Bpemsi 1o Bctpeur 300 Thic. c».
B yrny skpaHa HeOHOBbIM CBeTOM BCIbIXHYJa KaapHpylollasi paMmka,
nogo6Has TOH, uTo ObIBaeT B BHAOHCKaTeJe AajbHomepa.

— [luponaTpoHbl OTCTpenuad maaTPopMy HaBedeHHSsi, OHA 3aHsAJa
pa6ouee nosoxeHue,— coobuiua OpanecoB.— TBC ¢ noMoubio LIHPOKO-
yronbHoro o6bektuBa obcenenyetr He60CBOL.

Cayyall okasaJscsi caMblii He61aronpusITHbIA: CTAHUHUS KOMETY He
BUJeJa M JeHCTBOBaja BCJeMNylo, MbITAasiCb MNoiMaTb B MoJie 3peHus
HeUuTo, OTJHyalolleecss MO BHEUIHEMY BHAY OT 3Be€34 H TYMAaHHOCTEH.
B ee aneKTpoHHOH namsATH Oblja 3anucaHa poToMeTpHUECKAS MOAENb —
aHaJjor koMmeTbl, Tenepb TBC uckana ee npoToTHi.

Ho BOT HeoHOBasi pamka, npuJ/exHo 060#HAA MOYTH BCe CEKTOpbI
o630pa, 3auenuja HaKOHel Kpall «KOCMaTOH 3Be3[bl».

[lnarpopma 3amepsa, C0BHO Obl MpHULENUBASACh, 3aTe€M, pelUUTe/b-
HO MoJaBasi KOMAHIbl CBOUM 3JIeKTPUUYECKHUM KOPPEKTHUPYIOILWM JIBHra-
TeJsIM, cTaJjsa ObICTPO «3aroHsitb» Komery B pamKy. KomeTHoe sapo
pocio Ha raaszax — AMC npubauxkanacbh K LeJH.

M BoT TyrT «Kocmuuecku# aiic6epr» mnoses ce6s1 HenpeaBHIAEHHO.
M3 ero sapa yaapuaa ocJjenuTesnbHasi, HalOMUHalollas MeIJeHHYIO
MOJIHHIO BCObIWIKA — 1keT. Jlio6asi U3 CylUeCTBYIOLIMX CHUCTEM HaBeJe-
HUSA, pearupylollasi Ha HauboJsee sipKkoe MATHO B Kaape, AOJKHaA Obija
NOAJATbCA «OTBJEKAIOLEMY MaHeBpy» MIXKeTa...

Ho... 6opTroBasgs 9BM n3meHHa 3KCMO3ULUIO CHEMKH — H BCE BCTAJIO
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Ha cBou Mecta. [lapupoBaB «Bbimaa» KomeThbl, nuatdopma nporo/xKaJga
HaBeIeHHe.

3areM mnocJefoBan leJNbiH Kackajg HCKYCHO MONOGPAHHBIX «4pe3-
BblYalHbIX MPOMCLIECTBUH»— HH HAa OHHY M3 3THX «YyAOYEK» CTaHUMA
He nonaaanacb. DBM, xnaqHOKPOBHO NMPOCYHTHIBANA BAPHAHTHI, NPUHH-
Mana 6e3o1in60YHOE pelLleHHe, MoKa Ha 3KpaHe He BCMbiXHYyJa HaAMHCh:
«Paccrosinne 10 saapa — 10 ThiC. KM».

3ameuy, 4TO He TOJIbKO $i, BMepBble BHAEBIUIHH 3TOT HHXKEHep-
HO-(paHTAaCTHUYECKUH (PHJIbM, Obl1 3aXBayeH MPOUCXOAALUMMH Ha 3KpaHe
COOLITHAAMH, KOTOPbIM peaJsibHO MPEeACTOSAJIO CAYUYHTbCA JHLIb yepe3 rol.
Iaxe coTpyaHuku sabopaTopuH HeT-HeT Aa U MOAXOAWJH K AHCILIEI,
C/OBHO Obl M0o3abbiB, UTO 3a BCeMH MNEPUMETHSIMH KOCMHUECKOH OCTpO-
CI0XKeTHOH (pabysibl CTOUT BAOXHOBEHHO BBICTPOEHHbLIH a/JrOpuTM HaBeje-
Husi AMC Ha siapo KoMeTbl, a pa3BUTHEM COOBbITHI TaJaHT/JIHBO ylpaB-
Jasiet cucrema nporpamm. OHa Xe KOMaHAOBaJda W MallMHHbBIM MEpeBo-
AOM C f3blKa MAaTeMaTHYeCKOH JIOTHKH Ha «IHaJIeKT» LBETHbIX 3pHUTe/b-
HbIX 00pa3oB, yeM, KCTaTH, CyLleCTBEHHO obJjeryajia HccjegoBaTesnsim
yCBOEHHe OTPOMHOr0 MoToKa ObicTpoMeHsiouleics HHpopmauuu. TpynHo
npuaymathb 6oJiee KpacHBoe U GoJsiee y6eauTe/IbHOE 10Ka3aTeNbCTBO TO-
ro, YTO BIOXHOBEHHbIH HHXXEHEPHbIH pacueT, KaK M BbICOKas M033uf,
cnoco6GeH npeaBHAETb, TOYHee, NMpeaBLIUMCIATL Oynyuiee!

— He cauiukom su «cryuieHbl» Kpackd, KOTOPbIMH PHCYETCSl «KOBap-
CTBO» KOMETHOro siipa?— cnpocu s toraa y OBaHecoBa.

— [TocKo/IbKy HHKTO H3 HaC MOKa elle He 3HaeT, YTO MpeacTas-
JsieT co60i OObEKT Ha caMoM jJeJsie, Mbl CTPOMJH MaTeMaTHYecKyio
MOJe/b, CaMYyI0 HeyAOoOHYI0 C TOYKH 3peHHs CHCTeMbl HaBeleHHs,— OT-
BeTUs OH.— M ecsu ctaHuus, nonas B 3KCTpeMaJibHble YCJAOBHSA, C UECTbIO
BbillJA M3 TPYAHOrO MOJOXEHHWs, 3HAuHT, AJas1 6onee G6JaronpuUsiTHOM
CHUTyalHH BCe MOJIXKHO COHTH elue 6JiaronojyyHee.

Takywo craHuuio, noaymana s Toraa, He CTbIAHO OblIO 6 MOKasaTb
B Apyroi ranaktuke. Kak BbiCllee JOCTHXKeHHe HalUleHd LIMBH/IH3a-
LHH.

5. BPOHA NPOTHUB ...NbINH

[ToaeTt MexXnaaHeTHbIX po60TOB K KoMeTe ["anness — oHu
HeCJICb HaBCTPeyy «KoCcMaToli 3Be3e» ¢ CYMMapHO# CKOPOCTbIO 78 KM/c,
yTo6bl Pa3MHHYTbCA C Hel Ha paccTosiHHH «Bcero» Y0 TbiC. KM,— OT-
HOCHJICSI K KaTeropuu «oco6o onacHbix». [lo cpaBHeHHIO ¢ HHM 06bIY-
HbIH nosieT K BeHepe, kak 06pa3HO 3aMeTHJ OAHWH H3 KOHCTPYKTOPOB
CTAHUMH, BBITVISIAUT 3aypsANHOH 3aropoAHOH MOe3AKOH Ha aBTOMOGHJe.
[ToBbllIEHHYIO OMACHOCTb 3aKJ/4Yanad B ceGe MbIIMHKH KOMETHOH aT-
Mocdepbl... Maccoii B COTble M JaKe TbiCiYHble A0AdM rpamma. bes
cneuMasbHON 3allUTbl cepuitHasi «BeHepa»— a HCNoJb3yeTcsl HMEHHO
3Ta, MHOTOKPAaTHO MCNbITaHHas, ¢ oTpaboTtaHHbiMH cucTeMamMu AMC —
npu BcTpeue ¢ KoMmerod [ansnes npeBpatuiach 66l B peuwero. Pac-
yeThl, BbioJIHEHHble HA DBM, npeackasbiBaji, 4TO AaBJieHHEe B 30HE
yaapa NblIMHKY 00 OOLUMBKY annapara MOXeT AOCTHraTb HeMbICIAHMBbIX
3HayeHuit — 10 50 MJH. aTMm.
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Yro6bl o6e3onacuth NpuGOPHl OT pa3pyLUeHHs, OrPaiUTb XKH3HEHHO
Ba)KHble y3/ibl CTaHUHH, KabeiabHble ceTu U nmpouee, AMC o6opynoBaHa
NBYX-, @ MeCTaMH laxke TPeXCJAOHHbIMH 3KpPaHaMH, Macca KOTOPbIX TOMbKO
Ha nsat¢gopmax gocrurana 14 Kr.

HUx pudaeHbie ca0H W3 CBEePXNPOYHOH MeTadjan4yecKOH ¢oabru ra-
CHJ/IH 3HePTHI0 MUKPOYAaCTHLL caeayiowum obpa3om. [1pu ynape HapyKHbiii
CJ0H MrpaJj poJib TOJMbKO MCMApHUTe sl MblJIeBOH yacTHlhbl. B pe3dysabraTte
MUKpPOB3pbiBa 06pa30BbiBaJICI MUKPOKpPAaTep U OCKOJKH Moa 60JblUKMH
YyrjaMd K HamnpaB/eHHI0 NepBOHAYaJhbHOrO ee IBUXKEHHS pasjeTalHCh
B CTOpPOHbL. BTOpo# c/o#i elle Oosblie racuj 3HEPrui0 NPOHHKIIUX K
HeMy OCKOJKOB, 3aTeM TpeTui... [locnenHeit ke, yeTBepTOil nmperpanoi
Ha MyTH HauboJiee 3HepPruYHbLIX NMPOPBABIUMXCA YACTHIL BCTaBajaa cama
cTeHKa npubopa.

Kak u3BecTHO, /11060 OTNpaBJ/sieMblii B KOCMOC arperaT HJd OpU6op
NPOXOAUT BCECTOPOHHHE Ha3eMHble HCMNbITAHHS — Ha TEPMOBBLIHOC/H-
BOCTb, BAaKyyMHYI0 MPOYHOCTb, PaAHALHOHHYIO YCTOHYMBOCTb, MpHUeEM
TaK, UTO Bce OCOOEHHOCTH peaJjibHbIX, KOCMHUECKHX YCJOBHUH YyJaeTcs,
KaK [MpaBHJIO, BOCIPOM3BECTH C [OCTATOYHOH MOJHOTOH B 3€MHbIX
YCJOBHSAX.

A BOT KakK NnpomMoaesHpoBaTh KOCMHUYeCKYyl0 60M6apaAHPOBKY MHKPO-
yacTHLLAMH KOMEeThI Nblie3auluTHhIX 3kpaHoB AMC? Beab pasorsars

«BYPAHHbIA NONYCTAHOK»
HA NYTU BO BCEJIEHHYIO

B Hauane 1968 roga KocMOHaBTbl — Bbl-
nyckHuku BoeHHO-BO3AylWIHOW akagemuu
nm. H. E. Xykosckoro 3awmnuianu Heobwiu-
HbIM — KOMMNeKcHbIH — gunnom. Ceoga-
HbIM KONNEKTHMBOM, B KOTOPbLIW BOLUK
I'. Tutoe, A. Hukonaee, A. JleoHos, I. lNo-
nosuy, B. beikosckui u apyrue, sepxoeo-
awn HO. Tarapuu. Mo npepnoxeHuwo
C. . Koponeesa emy npepocrasunu non-
Homouus [NaBHOro KOHCTPyKTOpPA.

dta aunnomHas paborta, HeobbiuHas cno-
cobom csoero HanucaHus, kyaa 6onee yau-
BuTenbHa TemoMl. Peuyr wna o paspabotke
a’pPOKOCMMUYECKOro annapara, Kocmonera.
Mo HbIHEWHeMY — KOCMHYECKOro Yenwo-
Ka... [lns oxuenenms panHtaumn JleoHos Bbi-
Aan TorAa u MNANKCTPHPOBAHHOE NPHNoXKe-
HMe «B AByX KapTuHax». Ha nepsoi 8 non-
HOM COOTBETCTBMM C NPOEKTOM OH M306pa-
34N Camoner, C FTMNepP3ByKOBOW CKOPOCTLIO
netswmMi Ha ¢oHe YepHoro Heba. Ha gpy-
roM — PagoCTHbIH MHI NMOCAAKM...

...PapoctHel® mur nocagku. Waccu koc-
Muueckoro kopabns «bypau», GykeansHo
PacKaneHHoro nNocne roNOBOKPYKHTENbHO-
ro «Cnanoma» B NNOTHOH 3eMHOHW atmoche-
pe, HeXHO M B TO K€ BPeMA aKafeMHUYECKH
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KPEMHHEBYIO MJH, CKa)XeM, XXeJe3HYI MbIAHHKY 10 cKopocTH 80 kM/c
HEBO3MOXXHO HH B OHOM H3 CYLUECTBYIOLUIUX YCKOpHTeJel.

YueHbIM mnpuwaoch OGPATHTHLCA K TeQPHH, UMUCJAEHHOMY 3KClepH-
MeHTy. Bblia nocTpoeHa HWH)KeHepHasi MOJe/Nb CTOJKHOBEHHS.

H uto xe? [lTogpobGHeiilnee ee paccmoTpeHue 4an0 HeyTelIHTeabHbIN
OTBeT: He06X01MMOIH rapaHTHH 3aLUTHl KOCMOPO6GOTa OT NblIH OBITh He
MOXKeT. B npuHuine. 3To 06CTOATENLCTBO 3aCTaBHJIO YUEHbIX OTKa3aThCs
OT MPOMEXYTOYHOH 3amHCH noctynaimouled Ha 6GopT «Beru» HayuHO#
HH(popMauuH Ha 3anoMHHalollee ycTpodcTBo. [TosToMy Bce cBedeHus
cpa3sy ke mepefaBaJHCh Ha 3eMJio.

YTO W roBOpUThb, 3TO YC/JOBHE PE3KO YCJAOXHHJIO 3ahauyH, CTOsILLHEe
nepei KOHCTpYKTopaMH. Benb OHO 03HayaJso, yTo B TeUyeHHe BCero npoJe-
Ta CTAHUHH CKBO3b KOMETHYIO aTMOC(epy OCTPOHAMpaB/JEHHYIO aHTEHHY
AMC HYXHO MOCTOSIHHO opueHTHpoBaTh Ha 3emJaio. Ho Kak npu stom
O6bITh C TOH YacThi0 Hay4yHOH anmapaTypbl, KoTopasi, M3yuyash KOMeT-
HOe s11pO ONTHYECKHMH CPeACTBAMH, AO/XKHA MOCTOSIHHO HaleJHBaThCs
Ha 30HYy HaubosblIeld APKOCTH «KocMaTol 3Be3anl»? Kak «pa3BsizaThb»
3TOT HeNpoCTOil y3ea npo6JieM, OCAOMHSIOUHUACS elle U TeM, UYTO MO-
AeT AMC B atmocdepe KomeThl 6Gyaer, Mo Bcedl BepPOSITHOCTH, «cCJe-
nbiM»? CneroBaTe/IbHO, OPHEHTHPOBAThH CTAHILKIO C MOMOLILLIO ONTHUECKUX

TOuHO Kacaetcs 6eroHkn. C cyxum opyaui-
HbIM TPECKOM BCMbIXMBAET LWEeNK NapawioT-
Hbix camotos. Pobor-nunor ypapser no
Topmo3am, «bypau» nocnywHo ocravasnu-
BaeTcs rae-to nocepeauHe nonocsl. lMep-
8bii 205-MHHYTHBIH KOCMHUYECKHH NoneT 3a-
BeplUeH.

MonbiTaeMcs OTBETUTL Ha BOMPOC: Kak
e yaanoce co3fgate 31oT rubpua mckyc-
CTBEHHOro CNyTHMKA 3emuM M camonera,
uto cnocoben B TeweHwne nonyvaca cbpo-
CcMTL ckopocth ¢ 28 Tteic. km/u go 34072..

«Bypau» peicTeyer B nape TOMbKO €
«JHepruen» (obpatHoe HesepHO: B OTAK-
uue ot «lllarrna» oHa cnocobHa BLIBO3NTH
Ha opbuty u «bypan»n, u mobon apyron
rPy3 Maccoi sbille cta ToHH. [lns cnpae-
ku: «lllarrn» Ha Takoe npocro-HanpocrTo
He cnocobeH, ero BO3MOXHOCTH ropasfo
ckpomHee — 29,5 1, NOTOMY 4TO €ro BTo-
pas ctyneHs ¢ ocHosHeim MPJ pacnono-
WeHa Ha camom kopabne. B 3tai ocoben-
HOCTH KOMMOHOBKM fABMUrarened HalweH
yHMBEPCanbHOW MHOrOPAa30BOM PaKeThI-HO-
cuTens — BCe Aeno).

HanomHum: ueHTpanbHbin Bnok «DHep-
rum» auametpom 8 um anuHoin 60 m Hecer
Ha cebe camoneT-cnyTHMK, a TaKKe YeTbipe
6okoseix 6noka nepeok ctynenn. Kawabii
M3 HMX OKAHUMBAEGTCH CAMbIM MOLLHbLIM B
mupe uetsipexkamepubim XPJ c Tarok

no 800 r, paboraowmm Ha kucnopope
M YrnesofO0pPOAHOM roptoYem, CymmapHas
TAra scex gewratenen pocruraer 3600 .
K momenty oTpbiBa OT 3eMNM MOLLHOCTD,
pa3BuMBaemMan CTapTOBbIMWM ABHraTENAMM,
pocturaer 170 mnH. n. c. Dto specs-
Tepo 6Gonblue, Yem Yy CaMOro MOLLHOro
(a0 HepasHero BpemeHH) OTeYeCcTBEHHOro
Hocutensa «flporoH» u noutw B 1,3 pasa
6Gonblue, Y4em y CamMOM MOLLHON amepw-
KaHcKoOi pakertsl «CarypH-Vn.

Teneps npocnegum 3a pa3BMTHEM CO-
6biTui nocne B3anera «Heprum». Mpumep-
HO Ha 50-kmnomeTpoBOM BLICOTE OTCTpe-
nueatotcs 6okossie 6noku NepBok CTyneHm.
Orpaborae csoe, OHM NaQalOT B 3a[aH-
HOM panoHe. MockonbKy pakeTHble gsura-
Tenu, a rnasHoe — 3NEeKTPOHHAA HAUMHKA
6nokoB MoOryr 6biTe MCNONL3OBAHBLI He
OAMH, a.HecKonbko pa3s (B aToM u 3aknio-
4YaeTCA OA4HA M3 CTOPOH KOHLUENUWM MHOro-
pasosocTH), ux B OyaAywem HameuveHo
cHabaunTe cuctemon cnacenns. Cneuunans-
HOE YCTPOMCTBO a3POAMHAMHYECKOro Top-
MOMEHHUS 3aMEeANMT WX [BMIKEHWe B aT-
Mmocoepe, BCNeACTBHE Yero OHM NpM3em-
NATCA B npeAenax TEePPHMTOPMM HalueH
CTPaHbl.

Ha ebicote npumepHo 150 km ot uenT-
pansHoro 6noka orgensercs m cam Ko-
pabnb. Ero ckopocte K 3TOMY BpemeHu
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NaT4YHKOB cKopee Bcero He yanacrcs. Cra6uiau3upeBaTh annapar MpH-
WJIOCh MPH MOMOILLUH THPOCKOIOB.

BaymaiTech B 3TH B3aWMOMCKJIOYawllHe ycaoBHa 3agaud. C ox-
HOH CTOpOHbI, TpeGOBaJOCh TOYHO AepKaTh MpPOJIETHHIH amnnapar Ha
TPAEKTOPHH, C APYrod — npubopam M [AaTuMKaM, HAXOAAUIMMCHA Ha
ero GOpTY, HYXHO TMPHUEJNbHO, C TOYHOCTbIO A0 YIJIOBOH CEeKYHIbI,
MOCTOSAHHO 6paTh «Ha MYLUKy» HeGeCHoe TeJso, YrJIOBble pa3mephbl KO-
TOPOro HernpecTaHHO MeHsoTcs!

3anaua nogo6GHOro KJaacca CJ0XHOCTH HUKOrAa He pellanach MUpPO-
BoH HayKoH. [lpuuwsocy paspa6aTbiBaTh MPHHUMMHAJABLHO HOBYHO HCCJe-
J0BaTe/IbCKYIO maatdopmy.

— W rtakas B npsIMOM M MepeHOCHOM CMbicje maatdopma,— roBo-
PUT OLMH W3 co3aatesed HeoObluHOH KOHCcTpykuuu [T CacuH,— 6blaa
co3/laHa B KpaTuaHuiHe Cpoku crneuvanucrami MHCTUTYTa KOCMHYeCKHX
MCCJIeIOBAHUH COBMECTHO C 4eXOCJOBALKHMH YUEHbIMH W HHXEHepamH.
C ee nmomouibio yaaJoch «pa3Bsi3aTh» NPHGOPHbIA KOMIJIEKC U CTaHLHIO,
CAeNaTb ero He3aBHCHMMbIM OT opHeHTauun AMC.

B cBoe Bpemsi /151 BepTHKa/NbHbIX PaKeT-30HAOB KOHCTPYyHPOBaJ/H
npocreiiure naatopmbl, HCMOJb3yeMble 1/51 HaBeleHHs] Hay4HbIX MPH-
6opoB Ha CosHue. [ToroM cranu ocHalwaTh KMH CNYTHHKH CBA3H. C HX

RocturHeT 6 KM/C. «DHeprus» B [AHHOM
chy4yae He BbIBOAMT MONE3HYIO Harpysky
HenocpeacTeeHHo Ha opbury UC3, nHaue
sosspauleHme ee Ha 3emnio 6bino 6w 3a-
TpyAHeHo. Ha onopHyio kpyrosyto opbury
KOCMMYeCcKni 4enHoxk pobupaerca ¢ no-
MOLLbIO C06CTBEHHbe Mﬂpl.l.leabll ABMurare-
nem.

Y1061 CTAaTh MCKYCCTBEHHBIM CYTHMKOM
3emnu, emy Heobxogumo «gobpars» He-
foctawouwme 2 km/c. Moatomy ewe agsax-
Abl, 8 obwen cnowuoctn Ha 100 c, 3a-
nyckaetca oO6beAuHeHHAs ABuraTensHas
yctaHoska kopabns. Hakoneuy, ocsobogus-
WKCb OT NYT 3eMHOro TaroteHus, «bypan»
coeepluaer CBOH nepebid BMTOK B He3so3-
AYWHOM NpoOCTPpaHcTBe.

DtoT netarenbHbii annapar B 04HO M TO-
e BpeMA MNOXOX W Ha «PACNONHEBLUWH»
csepx3sykoBoM mcTpeburtens, m Ha «noxy-
Aeswwnin «Pycnann. TpeyronsHoe Kpbino
ABOMHOW CTPENOBMAHOCTM, INEBOHDLI M ApPY-
rMe OpraHbl YNpasneHus, THMNMYHbIe ANs
CBEPXCKOPOCTHbIX MAlUMH, — BCE 3TO CBM-
AeTenbCTBO NPMUYACTHOCTH K «CBEPX3BYKO-
BOM» CAMONETHOW 3nuTe.

fnasHoe 8 «bypaHen— ero cnocob-
HOCTb TPAHCNOPTHPOBATL HA OPBUTY rpy3bl,
npuyem Hemansie. B ero gosonsHO-Takm
obbemucTom KOpnyce, pasfileneHHOM Ha
TPM OTCEeKa — HOCOBOW, CPefHMH M XBOC-
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TOBOM,— rnaBHoOe MecTO 3aHMmaeT cpep-
HMM rpy3oBoM oTceKk wmpuHoW 4,6 u anu-
Hou 183 m (rakon e wm y «lllarrnan).
Ciopa Beser nOK C OTKPLIBAIOWMMMCA
CTBOPKAMM — OHM 3aHMMaT b6onbwyio
yacte AnuHbl Pro3enska, 3aecCb nerko no-
mectutcs 6a3zosbii  MOAYyNb  CTaHLMM
«Mup», CNyTHMK CBA3M MAM Kakow-nmbo
uHOM rpy3 Mmaccon ao 30 1. B Hocosom
oTCceke pa3meuleHa repmeTudHas kabuwHa
Ans Gyaywmx axunaxeir, ee obvem 73 m>,
(Moka ewe MAYT MCNBITAHKMA MHOrOYUCNEH-
HbIX CMCTEM, 34ecCb LApPCTBYeT 3N1eKTPOH-
Hbili Mo3r pabora-nunora.)

B xBocToBOW u4acT kKOopabns CMOHTHpPO-
BaHbl ABMratenu, NPefHa3HaYeHHble ANR
maHeBpupoBaHua Ha opbute. Kpome Toro,
M B HOCOBOM, M B XBOCTOBOMW Hacrax ¢io-
3enska ycraHosneHbl 6noku conen ynpas-
NAOWMX ra304MHAMMYECKMX ABMraTenen —
OHM BKNIOWAIOTCS NPM MaHespe B paspe-
MEHHbLIX CNOAX atmocdepsl.

Moxkanyi, 3@ BCIO MCTOPMIO ABMALMM M
KOCMOHABTHKM a3POAMHAMMKAM, MPOUHKMC-
Tam, mMartepuanosefam Aa M APYrMm cne-
LMANMCTam He NPMXOAMNOCH PeLlaTb CTONb
CNOMHBIX, NOAYAC NPOTUBOPEUMBLIX 3aAav.
C oAHOM CTOPOHLI, KOHCTPYKLMA KOCMOne-
Ta AomKkHa 6biTb nerkoi, ¢ GeaynpeuHbim
a’3poOAMHAMMUECKMM nNpodunem, ¢ ApYy-
TOM — OHa He [Oo/MKHa TepPATh TpPpyaocno-



MOMOLUbIO HaMpaBJ/eHHble aHTeHHbl MOTJIW He OTPbIBASICh CJ€AUTb 33 onpe-
AeJ/e€HHbIM Ha3eMHbIM MyHKTOM.
Ho Bce 3Tu 3nemeHTapHble «MOACTAaBKH MO 060pyA0BaHHE» HE MOIJIH
pa3ymeeTrcsi, o6ecrneydTb BLICOKOH TOYHOCTH HaBeNeHUs HCCJelo-
BaTe/lbCKHX HHCTPYMEHTOB, 3(G(eKTHBHOCTb paboTbl KOTOPBIX CHJBLHO
3aBUCHUT OT MOJOXKEHHSI B MPOCTPAHCTBE OTHOCUTENbHO 0O6beKTa HabJio-
NEeHHSA.
bBe3 npeyBe/jlyeHHs MOXKHO CKa3aTh, YTO aBTOMAaTHYeCKasi CTabH/IH-
suposaHHas naatgopma (ACIT) oTkpblia HOBOe HampaBJieHHe B pa3Bu-
THH KOCMHY€CKOTO IPHGOPOCTPOCHHUS. ITO cepBOMeXaHH3M, KaK ero Hasbl-
BalOT KOHCTPYKTOPHI, Maccoit 0KoJ1o 100 Kr ¢ AByMs cTeneHsiMH CBOGOHI,
KOTOpbIH C MHHMMAaJbHOH MOTPELIHOCThIO MOXET MepeMellaThbCcsi B ABYX
B3auMonepneHAUKyAsIpHbIX HanpaBaeHusax. Hayunas annaparypa mac-
coit 80 kr Obl1a ycTaHOBJIeHA HAa paMme NaATHOPMbl, KOTOpAass B TeyeHHe
noutu 15-mecsiyHoro nosera Kk komere ["ansest 6bl1a MpUCTErHyTa crnewy-
aJbHBIMH KpPeMJeHHSAMH K PaclIHPSIOLIeACS YacTH NPOJETHOrO annapara.
M nuwb Hesenun 3a ABe 10 BCTPEUH C «KOCMATOH 3Be3[10H» TPHU mupona-
TPOHa OTKpenuJau 3Ty naatdopmy. Pacnpamasisch, MouiHasi Npy>KHHA
TOpCUOHA nepeBesia nuatdopmy B pabouee nosoxeHue. [lanee orienk-
HYJIHCb KPBIIUKH TeJeBU3HOHHbIX 00BEKTOB W 1aTYMKOB HaBelaeHus. Tak

naatgopMma olpesia «3peHHe» H,

NMOAYHHAACL KOMaHaam OOpPTOBOro

cOBHOCTH B CambiX TSIKenbix Temneparyp-
HbIX M MPOYUX YCNOBMSX.

DonxkHa nerko nepeHocuTs BUBpaumio 1
yAapbl, NEAAHOM XONOA KOCMOCA M MNnas-
MEHHbIH Kap a3pOAMHAMMUYECKOro TOPMO-
weHus. MNMpM cnycke B NNOTHBIX CNOAX ar-
Mochepsl Temneparypa «HaBeTPeHHbIX»
KPOMOK KpbinbeB, (Pro3ensika, Asurarenes
noackakmeaer go 1500—1600° C, uro ebiwe
TOUKM NNABNEHMS TPAAMLMOHHLIX MaTepua-
noe. Bnpouem, nocneaHux B KOHCTPYKL MM
«Bbypanan, noxanyh, u He chickate. [laxe
metanny BeKa — aniOMHMHMIO M ero cnna-
Bam npuwnu Ha cmeHy Bonee npouHbie
M CTOHKME TMTaHoBble, Bepunnuesbie, HHO-
6uneBble CNnasbl, @ TAKKE HEMETanNMYecKme
M KOMMO3MLMOHHLIE MaTepuansl C pasnuu-
HbIMM HanonHuTensamu. Pasymeercs, npex-
Ae wem nonacts Ha Bopr «BypaHan, oHM
BCECTOPOHHE MCMbiThiBanuce M B nabopa-
TOPHbLIX, M B KOCMMYECKnX ycnoBuax. Kak u
B8 cny4ae co «Cne#c Llatrnom», npeame-
Tom ocobeix 3abor koHcTpykTOpoB «bypa-
Ha» CTano CO3faHMe HAAEeXHOro Tennosa-
WMTHOro NOKpPbITHS. Beab obnacte runep-
3ByKOBbIX Nonetoe (peub MaeTr O cKopoc-
TAX cBbile 5M, TO ecTb Bnarepo npe-
BLILLAIOWMX CKOPOCTL 3ByKa) A0 nocnep-
Hero BPemeHM OcCTaBanace «Teppa..», a
nyulwe CKaslaTb «aypPa MHKOTHWTa» ANs Ha-
ncospemeHHenwnx ob6pa3uos aeBuaLMOH-

HOM TexHukn. Kak 6b1 Hu Bywesanu nnas-
MEHHbIe CMepUYM Ha NNOCKOCTAX CRyCKao-
uierocs ¢ opbutel annapara, remneparypa
cunoBoi obonouku Kopnyca He AOMKHA
npeebicute 150° C, uHaue — noreps Heob-
XOAMMBIX NMPOYHOCTHBIX KayecTs. MOLLHbLINA
TennoBol yaap npuHumana Ha cebs m yc-
newHo racuna rennosawmra «bypanan. [le-
BATb TOHH — TAKOBA MAacca BbiCOKOTemne-
parypHoi «konbuyrm». CoctasneHa oHa w3
noutn 39 ThiCAY 3NEMEHTOB, OTNMYAIOLMX-
CA APYr OT Apyra pasmepamu M Tenno-
¢pu3nyeckummu csoicteammu. Kopnyc obnu-
LOBaH NAMTKAMM, B OCHOBE KOTOPbIX —
TOHualillee KBapuesoe BONOKHO M rubkue
3NEeMEHTbI BbICOKOTEMNEPATYPHON OpraHu-
ku. Hocoeoh Kok, nepeaHne KPOMKH KuNs,
KPbiNbes, rae Tennosbie HaNPAXKEHUA Ha-
nmbonee cunbHLl, 3aWMULEHBI MOKPbLITHEM
M3 CneuManbHOro, CO3[aHHOro Ha OCHoBse

yrneposa, KOHCTPYKLHOHHOrro Mmare-
pwana. .
Ha nepsbiM B3rnsg TtennosawmrHbie

6nawkn Huyero u3 cebs He npepcrasns-
IOT: OHM QOBONBHO MATKME, AaXKe HOrTem
MOXHO MX NOBPEeAWuTb, OCTaBMTb cneg. A
BOT pacnnaBneHHbiM meTann, nonas Ha MX
NoOBepPXHOCTb, HuKakoro yuwepba nosepx-
HOCTH, HanpoTue, He npu4uHseT. CeolcTea
MX TaKoOBbl, 4YTO pAawe noche OFHEeHHOM
Kynenu NoBepxHOCTb MOXHO NOTPOrarh py-
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KOM — OHa Kak bbbl BNuTbIBaeT, KOHCEpPBM-
pyer 8 cebe map.

MobonbiTHas paetans. Kaxpaas nouru ma
39 ThICAY NAMTOK M3roTABAMBAETCA MHAM-
BMAYaNbHO HA CNeLManbHbiX KOOPAWHATHO-
pacTtouHbix ctankax ¢ YMY. Beao utobbl
ROBMTLCA BLICOKMX 33POAMHAMMUYECKMX Xa-
PaKTEPUCTHK CAMONETA-CNYTHUKA, €My NpM
061K 0BKE HYXHO NPMAaTh CTPOro onpe-
AeneHnyio ¢opmy. Hu oauH nekanbuiuk
He YAGPXMWT B CBOGH NAMATHU TaKOe KONu-
4ecTBO 3aroToBOK, a tem Gonee He ynom-
HUT MECTO WX YCTAHOBKM HA NMnaHepe.

Moatomy, HaYMHAR OT MOMEHTa nNpoek-
THPOBAHKUA NAMTKK (faXKe HEe NNUTKH, 8 KOM-
NbIOTEPHOW NPOrpammbl HaA €e M3roTos-
NeHWe) M KOHYAR MCNLITAHMAMM M 3IKC-
nnyartaumMen, KaMgbid M3 Tenno3auiMTHbIX
anemeHToB cHabaetcs nacnopfom, xpaHs-
WMMCA, pasymeeTcs, B NAMATH KOMNbIOTEe-
pa. MonobHas npesycmorpurennHocTs (a
OHa XapaKrepHa efBa N He ANA KaMpAoM
M3 nonycotHu cuctem «bypana») nosso-
NnAeT 3HaTL (PAKTHMUECKMH pecypc, a TaKke
KOHTPONMPOBAaTh KA4Ye€CTBO MCMbITbIBAEMbIX
M 3Kcnnyatupyembix cuctem. Yrobwl non-
Hee npeacTaBMThb, KaKoM «BykeT» xumuue-
CKMX, Tenno@Puam4HecKmMx, MPOUYHOCTHLIX M
Aawe pagMOTeXHHWYeCKMX CBOMCTB nNpu-
WNocCh COGAMHMTE BMECTE ChneuManmcTam
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TONBKO B OAHOM 3TOM M3feNnuu, Ha3oBem
HEKOTOpbIe M3 NPeAbABNAEMbIX K HUM Tpe-
6oBaHmni. Tenno3awmTHbIe NAMTKM AOMKHbI
6LITb  MMHMMANLHOrO YAENbLHOro Beca,
MMETb OTMEHHYIO TennocToMKocTs, obna-
AaTb MHMHMMANbHLIM KO3IP(PHLUHMEHTOM nAu-
HEHHOro paclWMpeHMa, He AOMKHbI peark-
pPOBaTe C YMCTOW BO3AYWHOM MNNA3MOM,
6biTb paguonpo3pauHbiMmM M T. A. U T. n. Hy
a HaCKONbKO YyAanocb COEAMHMUTL Hecoefu-
HMMOE, NOKa3an NocCnenoneTHbii OCMOTP
«bypanan, korga npuaMpuMBbie 3KCNEPTh
He AOCYMTANMUCb HA HEM NMWb HEeCKONb-
KMX NMAMTOK.

Bnpouem, mbl 3abexanm Heckonbko Bne-
pea... Mo3ToMy BepHEMCR MbICNEHHO Ha
6opt kopabns, koTopsid coBepwun pAsa
BMTKA BOKPYr 3emnu M FOTOBMTCA K Cnyc-
KYy.

Mpeacrasbte cebe, kKak cnyckaemblit Ha
BOAY OKEAHCKMH NAHHEeP MYMTCA NO crane-
nam, Habupas ckopocTe, u nnoxaercs 6pio-
xom B Boay. Tak u «Bypawn. Ha cko-
pPOCTH, MOYTHM B TPW AECATKA Pa3 npesbl-
LIAOWEéH CKOPOCTb NyNM, PA30rHaBLIMMCH
no opbure kocmoner Byxaercs B armoce-
py wkusoTtom», obeperas crekna kabumei
u apyrue cnabo tenno3sawmnuieHHble mecTa
u, HaobopoTt, noactaenas Haubonee Tep-
MOCTOWHKME — OHM 4YEepHOro LuBerTa— Ha
HMIKHEN HacTH (PIO3eNsKa U KPbinbes.



MHKpoOMnpolieccopa, B aBTOMaTHUECKOM peXHMe HauaJia pa3biCKWBaTb
KOMeTy.

BoiHocHasi koHcoab ACIT ckoHcTpyHpoBaHa TakuM 06pa3oM, uTOGbI
B NoJie 3peHHs1 AaTYUKOB H NpuUOOpPOB «TeNeBUKOB» He Monajaju na-
HeJH COJIHeYHbIX 6aTapeii, LWITAHI'H, aHTEeHHbl M ApPyrde HaBeCHble 3Je-
mentol AMC. B cayyae Heo6xoauMocCTH naaTdopma coBepllasa CBoe-
o6pa3Hblii «<HBIPOK» MOJ AHHLUE MPOJETHOrO annapara, Hanpumep, 4To6bl
NMPOH3BECTH TeJIEBU3HOHHYIO CHEMKY fiipa KoMeThl, Koraa ta OyaeT yaa-
JIATHCS OT CTAHLHH.

st obnerueHusi MexaHu3Mbl N1aTGOPMbI GbIIH BbIMOJHEHbI HErepMme-
THUHbIMH. DTO KaXXeTCsl HeBePOSTHbIM: MNpeLH3HOHHble Y3J/bi, MPOOLIB
MOYTH MOJATOPA roja B OTKPbITOM KOCMoOce 6e30 BCAKHX AOMOJHHTEJb-
HbIX Mep MPenOCTOPOXKHOCTH, BAPYr BK/loualoTcs B pa6oty!

Ila, B ycCJOBHSIX KOCMHYECKOro X0J0Ja M BaKyymMa peayKTop-
Hble wecTepHH paboranu 6e3 cma3ku. OObluHbie Mac/a, KaK W3BEeCTHO, K
pa6ote B KocMoce HenpuroaHel. MH>KeHepbl Mpo6oBajy 3aMeHUTb XHA-
Kyl0 CMa3Ky Ha rpaur — ¥ BMeCTO TOro, utobbl YMEHbLIMTb TPEHHE,
OH, CTaB B YCJIOBHAX KOCMOCa XPYNKHM H TBepAabiM, AeHCTBOBaJ/J Ha
TPYAsillHeCcs: YacTH Kak a6pa3uBHbIi nopowok! Bbliu U3 nosoXxeHus,
HaMblJIKB HA TPyLULHECs MOBePXHOCTH AHCYJAbdua moaubaeHa. Ha zemiae
y 3TOH CMa3KH penyTauusi Obla HECKOJbKO «MOAMOUYEHHOH»: MOPOLUOK

Ormernm euwe oaHO HemanosaxxHoe ob-
crostenbcreo, 6e3 kotoporo cnyck ¢ op6u-
Tbl HeBO3MmOXeH. [lepea cambim NPBIKKOM
Mapluesble gBuratenu no komaHpae 6opro-
soi IDBM ponxHbl pa3sepHyTb kopabne
I"IpO'I'HB HanpasneH4a nonera. BIU'HO‘-IHYC!I
TOPMO3HOW MMNYNLC, U TONLKO nocne ero
orpaborku «bypau» nog crporo onpepe-
NEHHbIM Yr1OM BOPBETCA B NNOTHbie CNOM
atmocgepsl. Ecnm yron okaxerca meHbwe
ONTMMANBHOrO — BO3MOXeH  «BAnMHUMKY,
kopabnb oTpuKowerupyer ot atmocodepsl,
KaK MNOCKMM KamMelwexk OT BOoAbLl, eCnu
6onbwe — 3apoercs Hocom u obropmrl

B Hawem cnyuae armocgepHbid «cna-
nom» 3asepwmncs ycnewHo. Kpeines wu
Apyrue apofmMHammn4ecKkme NNocKocTH no-
MOranu ynpaenaTe annapatomM MHHYT OKO-
no psaguati. 3TO AAN0 BO3MOMHOCTb Of-
HOMY W3 MCnbiTaTeneM cocTpute: «bypan»
netut, Kak 6ONLWON YTIOr C ManeHbKMMHM
KpbinbiwKkamun. OKONO ABAALATH MMUHYT,
noka nnasma 6ywesana 3a 6oprom, Hayu-
Hbie Kopabnu, CNyTHUKOBbIE CHCTEMBI, Aep-
MaBlWmMe Ha NPOTAEeHuu Bcero noneta «by-
paH» NoAa HeycCbiNHbIM HAA30POM, NOTeps-
nM ero w3 Buay... bypan sbipBancs u3
NNasMeHHOro NneHa, Koraa BbICOTa ero no-
neta cocrasnsna 40 kM, a Ao nocagou-
HoM nonocekl octasanock 400 km. Bo Bpemsn
CKOPOCTHOrO CNyCKa e€ro He CnyTaTh HM C

OAHMM CAMONETOM, AaXKe HAXOAAUMMCS B
6oeBom nuKupoBaHMM: 3Ta nocapka 6es
ABMratens CToNb KPYTa, YTO BPEMEHAMM
noxXxoXa Ha nageHme...

Hy a kak 6biTb, ecnu BO Bpems none-
Ta BO3HMWKAIOT HenpeasmaeHHble obcros-
TenbCTBa, 3acrasnsalowme nNpeKparuTe nNo-
net? U 3tot cnyuai npeaycmortpenu cos-
Aatenn kopabns, kortopei cnocobex co-
BEepLIATL yNPasnseMbiH CYCK B aTMochepe
¢ 6okosbim manespom, ao 2000 km or-
KNOHAsACh OT Tpaccel cnyckal Jrto BaxHoe
06CTONATENLCTBO NO3BONMT CECTb HAa OAMH
M3 TPex a3poapOMOB NPAKTUHECKH BO BCEX
BO3MOXHbIX Ccny4asnx.

...OrpomHsii yepHo-6ensiit «bypan» Gec-
WYMHOM TeHbIO BbiBanMACs w3 obnakos
M HOCOM OMAacHO yCcTPemMMNcs K 3emne.
Ho y nonoce! seipoBHsncs, seinycTun wac-
CH, NpefenbHO TOYHO W AKKYPATHO, «KaK
y4mnm», KocHyncs nonocel. OcraHosuncs
NPAMO HaNPOTHB AUCNETYEPCKOMN M NMLLb Ha
metp cboky or ocu nonocel. OTknoHeHne
OT rpacuka cocrasuno | c.

MpeAsuaMm 3aKOHOMEPHbIH BONPOC: NO-
Yemy Tak oTCTanu Mbl € 3anyckom «bypa-
Han— BeAb amepuKaHckue «lUartnei» Ha-
unHas ¢ 1981 ropa no 1986 roa (noxa
He cnyumnace Katactpoga ¢ «HYennengwe-
pom») nobeisanu B Kocmoce 24 pasa?

Ha 3tor cuyer 6bityer mMHOro muewwii.
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)KagHo Habupaa Boay. A BaKyyM, HanpoTHUB, ero 06€3BOXKHBAJ — 3€M-
HOM MHMHYC CMa3Ku MPeBpaTHJICHA B KOCMHYeCKHH niioc. BHeapeuue Tako#
CMa3KH, C MOMOILbI0O KOTOPOH YyAaJoCh pa3repMeTH3WpoBaTh H, CJeNO-
BaTe/bHO, 00.1€er4YuTh MeXaHUW3M, MO3BO/IH/I0 B KOHEUHOM HTOre yBEJHYHTD
noJie3HVi0 Maccy HavuHoi anmapartypbl Ha 6opty AMC.

6. «BENIBIE NATHA» KOMETHI

CoBeTckue M 3apyberxkHble CrneurasucTbl, ¢ KOTOPbIMH
MHe goBedocbh 6ecenoBaTh O npoekTe «Bera», eAMHOLYIUHO OTMedYaJiH
TAKYIO €ro OTJIMUHTE/bHYIO YePTY: CO3aHa HCC/el0BaTeNbCKas annapar-
Hasi OYeHb LUIHPOKOro AHana3oHa, Mo3BOJAKLLIAA «apXeosoraMm Kocmoca»
paccMoTpeTh MaJloMCCJe10BaHHbIH 00beKT Halled BceneHHoit BoO BceM
JMana3oHe ero CBOWCTB, BbISICHUTb TIJyOHHHble MPOUECChl, NPOHCXOIs-
liMe B HeJpaX KOMeT.

Ectb HemMasno 10BOAOB B MOJb3Yy TOrO, UTO KOMETHble siapa B OC-
HOBHOM COCTOSAIT H3 BOASIHbIX, YTJIEKHCAOTHbIX, aMMHAYHbIX H TOMY NOXO6-
HblX AbA0B. OfHAKO Ha CMeKTpaJ/ibHbIX MJAACTHHKAX A0 CHX MOP HaXo-
AWK JHWb OlO3HaBaTe/bHble 3HAKH OKHCH yrJaepoaa. Ha 3ror pa3s
MECTOM OMO3HAHHA «POAUTENbCKHX» MOJIEKYJ BbiOpaJiH CrekTp dJayopec-
LeHLUHH B TakK HasbiBaeMod OJuMXKHeH HWHPpakpaCcHOH o6JsactH, rie

Ho Bor komnereHTHOE cyXaeHue cneuma-
NUCTOB.

Mol oTHIOgL He oTctaem ot CLUA, ecnu
roBOPMTL O PAa3BMTHM KOCMOHABTHKKM B Le-
nom,— roeopuT npeaceparens [ocyaapcr-
BeHHOW Kommuccum M. K. Kepumos.— [ewn-
CTBMTENbHO, 3anasfbiBaem B CO3[aHMM KO-
pabneit MHOropasoBoro MCNoONbL3OBaHMS,
3aTO 3HAYMTENLHO oOnepexaem B pa3pa-
6oTKe M 3IKCNNyaTauuu A[ONTOBPEMEHHbIX
opb6MTanbHBIX CTAHUMM M THXKENbIX HOCHTE-
nen. CocpefoToumTh Xe Cunbl U CPeAcTBa
Cpasy Ha ABYX TaKMX KPYNHbIX Hanpas-
NeHWax ype3ssbi4anHO TpyAaHo. B cyuiHocTh,
3TOr0 MHEHMA NPHAEPMBAIOTCA M COCTa-
BMTENM AOKNAAA M3 MCCNefoBaTe@NbCKOM
cnywbel koHrpecca CLLUA «Coeertckue ko-
cmmyeckme nporpammbl 1981—1987», Ha-
nucaHHoro 3agonro go 3anycka «bypanan.
Hu oaHa cTpana He onepexaet Apyryio B
kocmoce. Pe3ynbTatel CpaBHEHHUH MEHAIOT-
CA B 33aBMCHMOCTH OT acCNeKToB AeATenb-
HOCTH... BO3MOXHO, cama KOHUenums «rox-
KM B KOCMOCe» B HbiHewHen obcraHoske
HeyMecTHa.

A soT B3rnsp Ha «bypaH» «u3aHyTpM»,

— Mebl yaensem oueHs Gonbwoe BHM-
MaHue, a BMecTe ¢ Tem M Heobxogumbie
cpeacTBa fAONroBpeMeHHbiM opbuTtansHbIM
NPOrpammam,— roBoOpMT NeTuMK-MCnbITa-
tens U. Bonk.— U Henb3a pabory B koc-
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MOCe CpaBHMBATb C FOMKOM Ha CKOPOCTb,
ctraguoHHbim 3aberom. Kawpas cropowa
paspabarwisaer 6onee Heobxoaumyio ans
Hee B AaHHbIH MOMEHT 3agauvy. Peubr maer
He 0 Tom, 4Tobbl cgenate kopabnb paHb-
e KOro-to, a 0 TOom, 4TOBBbI BLIMTM Ha
HOBbIX 3Tan NPMMEHEeHU KOCMHUECKOH Tex-
HHKM. MHOropasoBbiH KOCMHYECKMH KO-
pabne He camouenb, OH A[OMKEH MMETb
KOHKpeTHyo pabotry B kocmoce, cosep-
waTte 3afaHHy0 onepaumio. Toraa ero spe-
ma Hactano. OH He 3ameHMT ponrospe-
MEHHYI0 OpOUTaNLHYIO CTAHUMIO MAM Tex-
HOnoruyeckyto ycraHosky. OH BbinonHuT
CBOIO ponb B KOmMnekce ¢ Humu. B By-
Ayuiem «bypaHy» npuaertcs BbINONHATL Ty
we pabory, uto penaer ceWuvac «Aspo-
¢nor». TonbKO «NOTONOK» BO3pAacTeT A0
KOCMOCA.

Kak 6br tam Hu 6bino, ycnewHbim 3a-
nyckom «DHeprum» — «bypan» HaummHa-
€TCA HOBbIH BMTOK OTEUYeCTBRHHOM KOCMO-
HaBTMku. Bnepeam — pByx -, yeTbipexHe-
AenbHbie nonetsl Ha opbutanbHbIXx MHOro-
pasosbix kKopabnsax, pocraeka Ha op-
6ury KpynHorabapmTHbIX rpy308, CThIKOBKH
€ Kocmuueckummu nnatrpopmamu. Hosbin
HOCMTeNns No3eBonseT BCcepbe3 MOAOMTM K
aHTacTUYECKMM NpOeKTam oceoeHus Be-
Hepbl, Mapca, ConHeuyHon cucrembl. Mup-
HbIM MPOEKTaM.



CKOpee BCEro MOXKHO OblJI0o OOHApyXHTb KojebaTesibHOe BO30yXKieHue
nepBHUHbIX MoseKyJ. OQHAaKO HX «BKJaA» B W3JydyeHHe CTOJb MaJ, 4To
MOYTH HAXOAHUTCA HaA YPOBHE MOPOroBOH YyBCTBHUTEJbHOCTH TpeXKa-
HaJIbHOTO CreKTpoMeTpa. A ec/ii MOBTOPHTb OMbIT HECKOJbKO pa3? Tak
yaaJoch fepewardyTbe 3TOT MOPOr, H B PyKaX Y4yeHbIX OKa3ajucb J10
CHX MOp TLLETHO pa3biCKHBaeMble «aBTOrpabi».

Ha 6opry «Beru» pa6oran v nHppakpacHblii ciekTpoMerp dpaHiy3-
CKOro MpOH3BOACTBA, 000OPYAOBAHHbIA TPEMsi OMNTHYECKHMH KaHa/lamH.
JIBa M3 HUX npeaHa3HayeHbl AJsl PpaboTbl B CMEKTPOCKOMHYECKOM pe-
XKHMe, TPETHH — CHUMAJ «Te€HeBOH» NOPTPeT AApa KomeTbl B UHPpaKkpac-
HbIX Jyyax. i u3yyeHus B3aMMOAEHCTBHSA COJHEYHOrO BeTpa C aTMO-
cepoit U uoHochepoit komeTsl Ha 60opty AMC Takxke pa6oTaJl CKOH-
crpydpoBanHubiii cneunanucramd BHP, ®PI' u CCCP aerektop, ¢ no-
MOLLbIO KOTOPOrO H3y4ajUChb HOHbl, YCKOpeHHble B paHOHe KOMETHI.
a1 u3mepeHHsi pacnpoCTPAHSIOUIUXCA B KOMeTe 3/eKTPOMAarHWTHbIX
BOJIH, PErHCTPHpPyeMbIX ABYMsi aHTeHHaMH, NpeaHa3Ha4aJjcsi aHaJjn3a-
TOP MJa3MeHHbIX BOJIH, pa3paboTaHHbIH Ye€XOCJA0BALKHMH, MOJAbCKHMH,
(paHLYy3CKHMH H COBETCKHMH ClMelHaJUCTaMHu.

Ha nepBbifi B3rsisig MOXKeT MOKa3aThCs, uTO PsAA 1IPHOOPOB 1POCTO-
Hanpocto Ay6JaupoBaJ Apyr Apyra; 6oJblie TOro, HeKOTopble AaliHble -
O CKOpPOCTH 06pa30oBaHHA KOMETHLIX YacTull, o6 MX pa3mepax W napa-

— Mbl He CKpblBaeM,— CKasan Hayafe-
Huk [naekocmoca CCCP A. [AyHaes,—
YTO B HAaluMX NNAHaX CTbiKOBKA opbuTtans-
Horo kopabns «bypaw» co cranuymen sro-
poro nokonexus «Mup» (B NuAOTHPYyEeMOM
BapMaHTe ero 3kunax 2—4 yenoseka, mo-
ryt 6uiTh ewe u naccammpsi). Henb3s 3abei-
BaTb M O TOM, 4TO B HacTosilee BpeMms
HEeKOTOpble CNyTHUKM 6ONbLWON CTOMMOCTH
nocne McreyeHMn pecypca oCTaloTCa Ha Op-
6ute — mHOropasoesie kopabnu moryr
BOo3Bpawiate Mx Ha 3emno... [pegno-
naraem, uro «bypau» 6yaer craproeats oT
OAHOro A0 YeThipex pa3 B rof ANA Bbi-
NONHEeHMA YHMKANbHBLIX 3afad B GnmkHem
Kocmoce.

EcrecteeHHo, oanH «BypaH»— 310 mano,
y Hac B HacToswee Bpems Befercs
CTPOMTENbCTBO HOBbIX KOCMMYECKMX KO-
pabnen.

Hawa cnpasxa. «Cneic Larrn» npea-
Ha3HaYeH ANA BbIBOAA KOCMMYECKMX an-
naparoe Ha reoueHTpuuyeckne opbutbl Bbi-
cotron 200—500 km. Umes orcek nones-
HOro rpysa c rabapuramm 18,3 14,6 m,
OH MOXET AOCTaBNATL Ha 3emnio Beipabo-
TaBlumMe CBOM pecypC annaparel, @ nocne
MX PEMOHTA MM MOAM(PMKALUMM BHOBD Bbi-
soamTh Ha opbury. «C. WW.» sensertcs oa-
HMM M3 3NEMEHTOB KOCMHMYECKOHW TpaH-

CNOPTHOW CUCTEMBbI, BK/IOHAIOWEN TaKme
mexopburanoHbie Bykcupel Ans nepesoga
NONEe3HOro rpy3a, BbIBEAEHHOr0 Ha HU3KYIO
reoyeHTpuyeckyio opbury, Ha 6onee sbico-
KylO, BNNOTbh A0 CTAMOHAPHOW WAk faxe
mexnnaHetHon (nyHHo#) TpaekTopuu. Ero
BO3MOMHOCTH MCMNONb3YIOTCA B BOEHHbIX
uensx: Ans BbLIBOAA B OKONO3emHoe Nnpo-
CTPAHCTBO BOEHHbIX CBA3HbIX, METEOPONo-
rM4eCcKMX, passeAbiBaTeNbHbIX CNYTHUKOB C
€ro NOMOLUILIO NNAHMPYeTCs Co3AasaTh BO-
eHHble 6a3bl, KOMaHAHbIE NMYHKTbI, CUCTEMbI
NnPOTUBOpaKeTHOM 06OPOHbI KOCMHYECKOro
6asuposanms.

MakcumanbHbIM NOMI@3HbIKN rPY3 NPH Bbi-
BoAe Ha kpyrosyto opbuty Bricoton 185 km
¢ HaknoHenuem 28° — 29,5 v. lpys, mo-
crasnaembii ¢ opbutel Ha 3emmo,— 14,4 1
npotus 20 T y «bypaHan. HommHanbHas
AnuTenbHocTs opbutansHoro nonera — 7
CYTOK, @ NPpM HANM4YMM [ONONHMTENbHbIX
3aNacoB pacxoayembiX MAaTepManos OHa
moxert ysenuumsarbca Ao 30 cyrok. Ymc-
NEHHOCTb 3KMnaxa 7 uyenosek, m3 Hux 4
yenoBeKa — MCCNefoBaTeNM M IKCNEepPH-
MEeHTaTopbl, He sBnsAUMecs NpodgeccHo-
HanbHbIMM KOCMoOHaeTamu. [loner coeep-
waerca 6e3 ckagpanapos, pasymeercs, 3a
MCKNIOYEHMEM BLIXOJOB B OTKPLIThIM KOC-
moc. Meperpysku Ha Bcex ydyacrkax none-
Ta He NpesbIWalOT 3 eauHMU,.

27



MeTpax HMX ABHXXEHHS — y»xKe W3BeCTHhl crneuuaaucram 6aarogapsi Ko-
CBEHHbIM M3MEpPEHHSIM.

Ha camom nene 3to He Tak. 1o cux nop 6GOJbLIKHCTBO AaHHBIX MOJY-
yaJu B pe3yJ/ibTaTe CNeKTPOMETPHYECKHX H3MepeHHH, NpuyeM TOJbKO B
Buaumom U UK-auanazone. Ho KoMeTHbIH 3KCepHMEHT 0XBaThiBaJ BCIO
«papyry» CrekTpa, TeM CaMbiM 3aKpblBasi MakKCHMYM «OejblX MATEH».
Jlo cux mop He XBaTaJo MNpAMbIX W3MepeHHH BOGJIM3M siIpa KOMEThI.

Yro6bl MOJNYYHTb TAKYIO HCUYEPMBbIBAKOILYI0 HH(GOpPMALHIO O MPOCTOH
KOMEeTHOH MNblIMHKE, HYXKHO CyMeTb 3aperiCTpupoBaTh yAap MO MHUIUEHH
KaX[10i OTAeJibHOH yacTHlbl. CneuHasucTamM NpULIIOCH JOMATh roJI0OBY
Hajl TeM, KaK MepeBeCTH BelleCTBO IMbIJIHHKH W3 TBepAOro B MJjas-
MEeHHOe COCTOsiHHe (HempeMeHHOe YCJOBHEe BCeX CMNeKTPOCKOMHYECKHX
MeTO0B HcCaefoBaHHsA BellecTBa). CTONKHOBeHHe Ha CKOPOCTH 78 KM/c
MPUBOAMJIO K MFHOBEHHOMY HCMapeHHI0 o0beKTa ucciaenoBaHus. Pa3sy-
MeeTCsl, NMPH CTOJNKHOBEHHH HCMapsjach He TOJbKO MbljleBasi 4yacTHUA:
KakKasi-To A0Jis1 MaTepuaJjla MULIEHH TOXe yXoAuaa B 06/1auKo Maa3Mbl.
Ho 3Has, yTO MHUIeHb CAesaHa U3 YHCTOro cepebpa, He MpeaCTaB/sAN0
60/1bL10TO TPYJAa OTAENHTb, KaK TOBOPUTCS, 3epHA KOMETHOro BellecTBa

OT nJjeBeJ MHILUEHH.

[Tockoabky 06beM nmoJsiydyaeMblp MPUOOPOM CBeleHHH UCKJIIOUHUTEJIbHO
BeJIMK (BOH3H KOMeTbl peructpupoBasoch A0 12 ypapoB B CeKyHAY,

Craprosas macca «C. LW.», ssinonHex-
HOrO NO ABYXCTYNEHYATOM CXxeme C napan-
NenvHbIM PacnoOnOXeHHeM CTyneHen,—
okono 2 teic. T, gnmnHa — 56 m. MNpwu crap-
Te (BepTMKanNbHOM) BKNIOYAIOTCA ABUraTenm
obeux crynenen.

Ha sbicote okono 40 km asa Teepao-
TonnmeHbix Bnoka-yckopurens nepeomn CTy-
NeHu OTAENAIOTCH M C NOMOLLbLIO NAPALLIOT-
HOM CHCTeMbl ONYCKAIOTCA B OKeaH. 3atem
OHM ByKCHPYIOTCA K CTAPTOBOMY KOMMAEK-
Cy U nocne BOCCTAHOBMTENbHOMO PEMOHTA
M NOBTOPHOrO CHapfMEHWA' TONNMBOM MC-
none3ylorcs BHoeb Ao 20 pa3. Bropas op-
6uTanbHas CTyneHb — Kpbinatas MNMNOTH-
pyemas. Ee ocHoBHas asurarenbHas ycra-
HOBKA MCNONb3yeT XMAKOEe TONNMBO M3
sHewHero cbpacwiBaemoro 6aka — eguH-
CTBEHHOro OAHOPA30BOro 3NemeHTa.

Kaxabii TeepaoTonnmueHeii Gnok nepsom
ctyneHn umeer maccy 584 1, anuny 45,7 m,
anametp 3,71 m, cpeaniow tary 12,4 MH
(1200 T), npogomkutenbHocTe pabotel
122 c. Macca opburansHom ctynenm 111 T,
ee aAnnHa 37,3 m, Boicota no ko 17,3 m,
pasmax kpbina 23,8 m. Kapkac u obuwms-
Ka CTYNeHW M3roTOBNEHbl U3 antoMHHHEBO-
ro cnnasa, Tenno3almMra M3 KOMNO3IMUMOH-
HOrO Mmarepuana «yrnepog — yrnepoa»,
KBApUEBOro BONOKHA MAM CneumnanbHoro
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BOMNOYHOro marepmana (B 3aBUCMMOCTH OT
CTeneHM HarpeBa 3aLUMLLAEMOro y4acTka).
OcHoBHas asuratenbHas yCTaHOBKa COCTO-
MT M3 Tpex KMCNnopoOAHO-BOAOPOAHBIX
WMMAKOCTHO-PEAKTHBHbLIX ABUraTenen C mak-
CMManbHOM NPOAOMKMTENLHOCTLIO Henpe-
puiBHOM pabotet 8 muH M 0bwum pecyp-
com 7,5 u, XXPLl paccumtan Ha 55 none-
toe. Ha ctynenu npegycmotpens gea XXP/
maHespuposanmus Taroi no 27 kH, pabo-
TAIOWMX HA YETbIPEXOKMCHOM a30Te M MO-
HomeTunruapasuve, u 44 XP/[ opuenra-
ummu, pabotalowmMx HA TOM Xe Tonnuse.
WP maHespuposaHua obecneuusaer go-
BbiBeageHne CcTyneHu Ha opbuty nocne or-
Aenexus eHewHero TonnmeHoro 6aka, kop-
pekuuio opbutbl, cbnumeHue ¢ apyrumm
opbutansHbiMM OBBLEKTAMM M TOPMOXKeEHHe
ans cxoga ¢ opburel. XPQ opuentaumm
paboraior kak Ha opbuTe, Tak U Nnpu BxoAe
B aTMOCepy, NOKa He CTaHOBATCA 3P dex-
TMBHbIMM a3POAMHAMMYECKHE MOBEepPXHOC-
™. OpbutansHas cTyneHs ocHawaercs
KOMMNNEKCHOW CMCTEMOM HaBuraumM, Hase-
AeHns u ynpasneHus, cnocobHoki paborars
KaK B @BTOMATHHECKOM, TaK M B PYYHOM
pexume. MMnoTel MCNONL3YIOT PyYKM yn-
pasneHns u neganm.




U Bcero Obli1a coOpaHa MHGPOpPMAlLUs O HECKOJbKHX ThiCAYaX 4acTHl),
a nepejauya 3THX CBeleHUi Ha 3eMJIl0 OrpaHHYeHa MNPONMYCKHOH cno-
COGHOCThIO TeJeMeTpHYeCKHX KaHaJ/0B CBsI3H, TO B cocTaBe MNpuGopa
npeayCcMOTpPeH CMeLHaJu3upOBAHHBIH MHKPOMpPOLECCOP, KOTOPLIM MO He-
CKOJIbKHM MporpaMmamM MPOW3BOAMJ MpeABapuTelbHYl0 00pabOTKYy HH-
dopMalMd M CaMOCTOAITeNIbHO OTOHpaJ Haubojee «HHPOPMATHBHBIE»
yAaphbl.

Ho Beap mnbiib MbLIM PO3Hb: B KOCMHYECKOM NpPOCTPAHCTBE OKa-
3blBaJICb U 4YaCTHLBI, He HMeEIOLHEe HHKAKOro OTHOLUEHUS K KOMeTe.
Kak B TeueHue gosroro nyTH y6epeub 4yBCTBUTE/IbHbIE 3J1€MEHThI NMPHOO-
pa OT WX BO3JeHCTBHUSA?

— Mbpl nocTynuaM TakK e, Kak aBTOMOOHJIHCT Ha MblAbHOM [MPO-
ceJiKe,— pacCcKa3biBaJ MHe OAMH M3 pa3pa6oturkoB npubopa B. Xpo-
MOB,— KOrjla, OTKPbIB XaJ/ll03H, OH CO3/laeT B CaJioHe NaBJjIeHHE BhiLle
atTMocgepHoro. Mbl 3aKkpblii BXOAHOH NaTpy6ok Kopnyca npubopa cre-
UHa/JbHOH KpBILIKOA M MoJald BHYTpb ra3. CHapyXH — KOCMHYECKHH
BaKyyM, BHYTPH — MOYTH aTMoc¢epHble ycjoBusa. Hu onHa nocropos-
HAIA yacTuua B npu6Gop He monajer: croput. A 3a 10 aHe#t no cGauxe-
HHSl C KOMETHbIM SIIPOM NO KOMaHAe C 3eMJIH KpbillKa OTKPbLIacb U
npubop — «Ilyma»— npucrynuan K pabore.

Ho BoT Ha MulleHH «B30pBaJjcCsi» MeJb4allIMA KyCOUEK KOMEeTbl —
M B MHJJIMAPAHYIO JOJIO CeKYHAbl 06pa3oBaJjicl Mja3MeHHbIH CryCTOK.
Yro panbwe? Bo3Hukna spkasa Bcnbiwika. OHa perucTpupoBasach ¢o-
TOYMHOXHTEJIEM, «3aNMyCKAOUWHM» OTCYET BPEeMEHH.

OcHoBHOH pa6ounit uHcTpymeHT «Ilymbl»— yckopsiioillee 3aeKTpo-
MarHuTHoe noJie. HMoHbl pa3HbiX 3/eMeHTOB 06/1aAalOT pa3HOi MaccCoH.
[TosToMy 0AHO H TO XXe HanpsikeHHe Pa3TOHSAJIO JierKHe HOHbl 10 3Ha-
YyUTeNbHO OOJbLUMX CKOPOCTEH, ueM TskKesble. A 3HAUYMT, HA PEruct-
PUPYIOLIHHA 3/71eMeHT npubopa — KOMJIEKTOP — OHH MPUXOAHJIH B pasHoe
BpeMsi. 3Hasg HUX BpeMs B MYTH, MOXHO CKa3aTh, O KaKOM 3JIeMeHTe
UAET peub.

[IpaBma, Tyt ecTb OaHAa TOHKOCTb. YcCKopsiiollee MoJie coobliano
BCeM HOHAM C OJAMHAKOBOH Maccol oAHHaKOBYyi0 3Hepruio. Ho B HauaJb-
Hblii MOMEHT BpeMeHM, NMpPH ydape pasHbIX TSAXKeNAbIX W Jerkux MbliH-
HOK O MHILEeHb, HOHbI C OJAMHAKOBOH Maccod mnpuHoOpeTasiH BCE-TAKH
UyTb pa3Hyl0 3Hepruto. A 310 NpHBOAWIO Gbl K HEOJHOBPEMEHHOCTH
X MOMaJaHUs Ha KOJJIeKTOp, 4ero ObiTb He A0MXKHO. BripaBHHBa-
HHe CKOpOCTeH HOHOB NMPOHUCXOAMJIO B peduieKTope. DTO CBOEro pojaa
3JIEKTPOCTATHUYECKOe 3epKaJsio o6/Janaer CBOHCTBOM NPHTOPMAaXXHUBATh
CJIHLIKOM ObICTpble U «MOATOHATb» MeAJieHHble HOHBI. [IpUHUHUN ero Aei-
CTBHA MOXHO MOSICHUTb TAKUM MPUMEPOM.

[IpeacraBbre ceGe wapuk Ha pe3uHKe. bpocaere ero B CTOpOHY —
pe3vHKa lapuK Bo3Bpauiaer. Yem cujbHee 6pocok, TeM OoJibllie BO3-
Bpallaollass cujaa. 3aMeHHTe LIAPUK HOHOM, BO3BPALLAIOLLYIO CHJY
pPE3UHKH — HAMPSXKEHHOCThIO MOJs, U Bbl MOJYyUHTE MpeACTaBJ/ieHHe O
TOM, Kak paboraJjio 3/JeKTpocTaTuyeckoe 3epkaJo. [lasnee, 3Hasg XxuMuue-
CKMH COCTaB MbLIMHOK, HX CMEKTP, MaccCy, 4acTOTy COydapeHHH#, MOXKHO
BOCCO34aTb KapTHHY HUX pacnpeiesieHHs B KOMeTHOH aTMocdepe B 3aBH-
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CHMOCTH OT pa3mMepoB, BbIlHHCJ/IHTb, Ha KAaKOM paCCTOAHHH OT sipa Ha-
XOAHAACb 4YaCTHIla TOH HAW HHOH MacCChl.

Iy6nepbl, Kak u3BecTHO, ocrtaloTcsi Ha 3emJe... Cayuyuaocb Tak,
UTO HMEHHO 3TO, ObiTylOllee ¢ Hayasla OCBOEHHSI KocMoca MpaBHJIO Mpe-
AOCTaBHJIO MHE pPelKyi0 BO3MOXHOCTb PacCMOTpeTb Ay6JepoB MeXMnJa-
HeTHbIX po6OTOB, B TO BpeMsi KAK OHH HAKPYUHBaJId Ha CBOH KOCMHUECKHE
CMUAOMETPbI YK€ NECATKH MHJIJHOHOB KHJIOMETPOB.

1 nob6biBan B JabopaTopHO-HCMbITaTeNbHOM Kopnyce HMHcTHTyTa
KOCMHYECKHX HCCJe0BaHHH, KOrja onepaTtopbl BHOBb FOTOBHJ/H NAaTOP-
My K pa6ote. 3anaua, crosiuias nepen arperatom-aybsaepom,— 10
MeabuyalUIMX NoaApo6GHOCTEH BOCMPOM3BOAHTL BCE TO, UTO NMPOHUCXOAMT C
ACIT ram, npu noanere Kk komere ['annes, yTo6bl NMPUHATH €AHHCTBEH-
HOe MPaBHJIbHOE DelUeHHE.

...OcB06GOX I€HHAA OT TEMJOBbIX H BAKYYMHbIX 3KpaHOB, CIJIOIIb yCTa-
BJeHHas npubopamu, naardopma sBasIa Cco0OH peakoe No Kpacorte
3peauwne. Jlio6oi u3 npu6oOpoB, yNOCTOMBIUHHCH uyecTH paboTaTb Ha
HeH, MpeAcTaBJ/s/] BHe BCAKOrO COMHEHHS BEPLIHHHOE NOCTHXKEHHEe Hayd-
HOH MbIC/IH yUYeHbIX.

7. AAPO BE3 BYANMU

YausutenbHblit napagokc. HecmoTpss Ha TO uTO 32 no-
caegHue 100 ner HaGaloneHHH B KOCMATOH «lleBealope» KOMET He oCTa-
JIOCb, KaXeTcs, HH OAHOro He cdororpaUpoBaHHOrO H He MPOMEpEH-
HOrO «BOJIOCKa», HHUKTO W3 aCTPOHOMOB He CMOr npeiackasaTb [IJ/aB-
HOTO: KakK BbITSAAAT HX fIApPA, CKPblBA€Mble HEMPOHHLAeMO# rasonblje-
BOH ByaJiblo.

flcHO, 4TO Cco3JaTesNIH KOCMHYECKHX 30HI0B CTPEMMJHUCH 3arJsiHyTb
3a ByaJib KOMETHOH aTMOC(depbl, MPOBECTH 3KCNEPHMEHTHl B OKOJOsAep-
Ho#t 3o0He. Ho mosier «BnpuTHpKYy» K siApy, TO U JAeJO B3pbiBalolile-
MYCHl MblJIEBbIMH NMPOTybepaHLlamMH, UpeBaT CEpbe3HOH OMacHOCTbIO: KPy-
Hble, MacCOH [0 rpaMMa IblJeBble YaCTHLbI, Bpe3asCb HAa CKOPOCTH
78 KM/c naxe B «6pPOHUPOBaHHYIO» OOLIMBKY KOCMOPOOGOTOB, MOIJIH MO-
BPeAHTb €ro XXH3HEeHHO BaKHble y3Jbl. Pa3yMeercsi, B caiyyae yaaud no-
NOOGHOH KOCMHUECKOH MHCCHH TeJEBH3HOHHbIE CHCTeMbl, KAK rOBOPHUTCH,
«B YMOpP» MOIJH paccMoTpeTb AAPO «HeGecHOH cTpaHHHUbI». OaHako
pacuyeThbl MOKa3blBaJiH, UTO B 3TOM BapHaHTe BEPOATHOCTb MOpaXKEeHHS
BeCbMa BeJIHKa.

Pasymeercs, cywecrtBoBasna M Apyrasi KpaHHOCTb: Pa3MHHYTbCH C
KOMETHbIM SIJpOM Ha CPaBHHTEJbHO 6e30mMacHOM (CKaXem, B HECKOJIb-
KO IeCATKOB ThiCAY KHJIOMETPOB) PACCTOSIHHH H TEM CaMbiM HaBEpHSKA
yb6epeub npubopbl H MaHeaH conHeuHbix 6atapedl AMC ot cokpyuaio-
e 6oM6apaAMPOBKH KOCMHUECKO# Nbliblo. KoHeuHo, B ciyyae «Henblib-
HOro c6anxKeHusi» 06beM LOO6LITOH KOCMOPOGOTaMH HHPOPMALHH OblJl Obl
ropas3fo CKpoMHee.
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ABtopbl npoekta «Benepa — laaiieii» u3bpaau TakTUKy mnpoJerta,
OKa3aBllUyloca onTtumanbHoi. «Bera-1» momowaa k saapy Koveto ['ai-
Jiess Ha paccrtosinne 8912 km, a «Bera-2»— 8036 km.

B pesyabrate cobpaHa yHHKaJbHAaf HayuyHas uHdopMauus, M0JHAS
06paboTKa KOTOPOH, KaK CUMTAIOT CNeIHaJHCThl, 3dAMeT HeCKOJbKO JCT.
Haubonee eHHas ee yuactb — CBbILLE MO1YTOPA ThICAY NOPTPETHBIX CHUM-
KOB KoMmeTbl ["annes — nepenaBanach Ha 3emJi0 B peajlbHOM BPEeMEHH.
[Tono6HbIH MeXxNJaHeTHbIH penopTak M3 TOUKH, yAaJeHHOH OT HalueH
niaHeTel Ha 170 MJH. KM, COBETCKHM KOCMOpo60oTaM YAaJoChb MPOBECTH
nepBbIM B MHpE.

OnHaKo CKOJdb HH HCKYCHbl OKa3a/jHCb TeJeBH3HOHHbIE CHCTeMb
«Ber», aBToMaTHYeCKH «3aroHABIUWEe» B KaJp BecbMa KAanpU3HbIH MpH-
POAHBIH OOBEKT, yMeJ0 MeHsBlUIMe H MoAGupaBuive (HABTPhl H 3KCMO-
3ulHH, Kometa [ajnes He cnewiwJa paccraBaTbCA €O CBOMMH Tai-
HaMH. *

JInuib KoMnblOTepHas aeTaqdbHaa 06paboTka H306parKeHHA KOMeTHO-
ro siipa, MaCKHWpyeMoro MOLLHbIMH ra3omnblieBbiMH BbiOpOCaMH — AXKeTa-
MH, NO3BOJIMAA ONpENenTb ero KOHTYPbl H pa3Mepbl, OTPa’*KdTeJbHYIO
CMoCOGHOCTHL H APyrHe RAPAMeTphI.

Utak, nepea HamMu Teao HenpaBHJAbHOH (opMbl AAHHOH 16 kM H
OKOA0 8 KM B nonepeuyHHke. BHeIIHAA CX0XecTb 3TOH «KapTodearHbl»
C MapcHaHCKMMH™ cnyTHHkavu Pobocom u Jdemocom (M He HCKIO-
UEeHO, C HEKOTOPbIMH MaabiMH crnyTHHKamn CaTypHa W YpaHa) OCHO-
BaTeJbHO MOAKpPenuaa runote3dy, Npeanoaararollyio, 4To KOMeTHble f1-
pa poauaucb B Tod o6aacth COJHEUYHOH CHUCTCMbI, Fle HbIHC HAXOILAT-

31



Csl MJaHeTbl-TUraHTbl (M KOTopble B npoluecce cBoero ¢GopMHPOBaHHUS
M 3a6poCH/M CBOH OCKOJNIKM Ha jJajekue 3aABOpPKH CoJiHeUHOH CHcC-
TeMbl ).

OtmeTuM, 4TO, NOCKOJbKY Yy KOMeTHl ['ajsies mepuoa BpalueHHS BO-
KPYr co6CTBEHHOH OCH COCTaBJISIET OKOJIO 53 4 — 3THM, KCTaTH, 06 bSACHS-
eTcs, uTo CHUMKH «Beru-1» n «Beru-2» Hecko/qbKo OT/JIMUYAIOTCA APYT OT
Apyra,— Mbl HMe€e€M BO3MOXHOCTb B3rJsIHyTb Ha «HEOGECHYIO CTPAHHHLY»
C pa3HbIX TOUEK 3PDEHHUA U AaxKe MOCTPOUTb 06 beMHOe H3006paKeHHe YHH-
KaJIbHOTO MPHPOAHOro 0ObeKTa.

[anee, ycraHoBsaeHo, yto komera [annesi, npoxoas B6au3u CosH-
ua, BbibpacbiBaja B KOCMHYECKOE MPOCTPAHCTBO MHJIJIMOHbI TOHH BO-
ASITHOrO Mapa eXeCYTOYHO — OCHOBHOro, IMO-BHAHMOMY, BelllecTBa ee
fapa.

3aecb He0O6XOAUMO cAenaTb oTcTymjeHue. [lejgo B ToMm, yto npubop-
HoMy Kommiekcy AMC BnepBble yaanochb 3aHKCHPOBATb H3JyuyeHHe
OT BHYTpPeHHUX 0b6JsiacTeil KOMeTbl, HCNYLEHHOe TaK Ha3biBaeMbIMH POJH-
TeJIbCKUMH, TO €CTb BXOASLIUMH B COCTaB KOMETHOTO f1/1pa, MOJIEKYJaMH.
C 3emsu npoBectH nogo6Hoe HabJjoJeHHE HEBO3MOXHO B MPHHIIHIE.
Kpome Toro, «poautebCKiue MOJEKYJ/bl» nocae o6paboTku yabTpagduoe-
TOBbIM COJIHEYHbIM H3JyYeHHEM XMMHUYECKH BHAOHW3MEHSIIOTCS, YTO TaKxke
Je/1aeT HEBO3MOXKHbIM HUX «OMO3HAHHE».

Ha ¢oHe MowHbIX cneKTpa/jbHbIX JHHHH BOASIHOTO Mapa OTYETJIHBO
(xoTs ¥ HaMHoOro c/jabee) NMPOSABHJAHCH MOJIOCH YIVIEKUCAOro ra3a u aApy-
FUX, CKOpee BCero yr/jeBOJOPOAHbIX NpUMeceid. UTo KacaeTcs yxKe BHIO-
MU3MEHEHHbIX — «BTOPUYHBIX»— MOJIEKYJ, TO CPeAH HHUX HCCJAEL0BaTe/H
OMO3HaJIH XOpPOLIO 3HAaKOMble MO Ha3eMHbIM HaOJMIOAEHHAM THAPOKCHJI,
lMaH, ABYXaTOMHbIA yrjepoa 4 T. A.

B6ausu CoaHia Komera oOMJAbHO nNapuia M nblaugaa. [lblieBble
CUETUUKH, CKPYNyJe3HO MOACUYMTHIBABIUHE Ka)XKAYI0 MOMaBLUIYI0 HAa HX
JAeTEeKTOpbl 4aCTHLY, YCTAHOBHJIH, UTO €XECYTOUHO KOMETHOE€ AP0 Bbi-
O6pacbiBajlo OKOJIO MHJJHOHA TOHH mnblin! Ilpuuem Haun6Gosiee HHTEH-
CHBHbIe MbljeBble (POHTAHbl MPUXOAHIUCL HAa 30HbBI ¢ 0COO0 MOLIHBIMH
HCTeYeHUsIMM ra3oB. JII0OOMBITHO, YTO MNPH TakKoOM pacxole — OKOJIO
100 MaH. T Ha BHTOK — 3TO HeOecHoe Tesio maccoil okoso 200 mapa. T
MPOXXUBET €lle He OAHO ThiCAuyeseTHE.

Hrak, KoHLenuHs «aiic6epros» nojyuusna noarsepxaeHue? He 6ynem
ToponuTbCA. Melaer oauH 6eCCNOPHO YCTaHOBJIEHHBIH (aKT: ONTHUECKH-
MH H3MEPEHHSIMH YCTAHOBJIEHO, UTO OTpa)KaTejbHas CHOCOOHOCTb, WJIH,
KakK roBopaT, PU3HKH, aab6elo sipa, HMeeT HU3KYI0 — OKoJIo 459% — Be-
JIMYHUHY.

Takoe xe anbbeno HabawoaaeTcss y Kojel YpaHa H HeJaBHO OTKpbl-
ThIX €ro CNYTHHKOB, a TaKXe Yy TeMHbIX obGJsacteil fnera. dto cBuze-
T€JbCIBYET, MO-BUAUMOMY,.O HAJHUHH NEPBUYHOTO YIJIHCTOrO BeLLECTBA,
akKpeuusi (To eCTb BbllajeHHe MOJA NeHCTBHEM TpaBHTALUH) KOTOPO-
ro Mpou3oLlIa Ha caMmbiX pPaHHHX cTaausix pa3Butusi Co/iHeYHOH cHc-
TeMbl.

Ho 3To 4TO0-TO OYeHb MaJ/o MNOX0XKE Ha MOBEPXHOCTb JIEASHOH
rabibbl. K ToMy Ke oHa... ropsivuasi! dtot ¢pakr ycraHosaeH UK-cnekrpo-
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meTpamu «Ber». MI3amepeHus nokasagau, uto TemmepaTtypa H3JydaiolleH
obaactu pocruraga 100° C.

Bo3MoxHO JH, uTOObI JeisiHOH naHUuWpb aicbepra, MyCTb AaKe W
KOCMHYECKOTO, MUPHO YXKHUBAJCA C «IJaMeHeM» ero MoBEePXHOCTH?

Ho BCcoOMHHM noTtemHeBillHe BeceHHHe CVrpoObl HA TOPOACKHX YJIH-
ax, AOJro Talollue MoJ MapTOBCKWM coJHUem. HemHorue 3HaloT, urto
MOBepXHOCTb cyrpo6a pasorpeBaercs a0 20—30° C, Ho 6.Jaronaps
OTJIMYHBIM TENJIOH30JSLLHOHHBIM CBOHCTBAM 0Opa3oBaBlUEHCs HA HEM MO-
PUCTOH KOPOYKH M3 MbIH, FapH H KOMOTH XOJI0A4 BHYTPH HEro coxpa-
HSIETCA MHOTHE IHH...

Yem He Momesb KOMETHI, MO3BOJAOLIAA YAAYHO Pa3peliUTb MHO-
rue nporuBopeunsi? KomeTHoe $iAPO — 3TO BOAHbIA Jel, B KpucCTaJ-
JIMYECKYIO pelleTKy KOTOPOro BHeJPHUJHCb PUMeCHbIe MoJeKyJbl. B ator
Je[l, KaK MOKa3a/jd 3KCIepHMEHTbl, BKpalJieHbl pa3JiHyHble TYromJjas-
KHe uYaCTHUIlbl MEeTEOpPHUTHOro npoucxoxiaenus. [lo mepe 6ypHorosucna-
peHHsi JbJa Ha ero MOBEPXHOCTH CKANJMBACTCA 4YepHbIH MNOPHCTHIH
C/I0H, obGaanalouiMil HU3KOH TemyaonpoBodHocTbio. [lo-BHAMMOMY, siapo
MOKPLITO KOPKOH H3 BbICOKOMOJHMEPHOro opraniueckoro seuecaBa. Ilo-
rJolas cojHe4yHoe H3JydyeHHe, OHa YacTb 3Hepruu orpaxaer (B UK-au-
anasoHe) B OKpy»Kalollee POCTPAHCTBO, a YacCTb TeMJa Nepenaet Jeas-
HoMy naHuupio. O6pasywouiuics nap BpeMsi OT BpeMeéHH NMpobuBaetcs
yepe3 Mopbl 060JOUKH, TOJLIHHA KOTOPOH, MO pa3HbIM OLieHKaM, KoJjeC-
JIETCS OT HECKOJIbKHX MHUJJIHMETPOB A0 HECKOJbKHX CAaHTUMETPOB, a €CJIH
3TO He yNacTCsi — B3JaMbiBaeT ee. Torga C MOBEPXHOCTH siipa HayM-
HaloT OHTb MOLUHbIe Ta3oBble CTPYH, yBJeKaloulHe 3a coOOH MNbljeBble
yactuibl. OueBHIHO, CPOK XKH3HHU CJIOSI HEBEJHK: OH MOJHOCTbIO OGHOB-
JIsleTCsl MPUMEPHO 3a CYTKH.

Oco60 yHHKaJIbHbI€ AaHHble O COCTaBe KOMETHOrO BellecTBa cobpad
nblieynapHeld mMacc-cniekrpometrp «Ilymas, KoTopblii npoaHaau3upoBad
XHUMHUecKHil cocTtaB 0KoJo 2000 KaMEHUCTHIX U MeTaJINIMYeCKHX YacCTHIL,
BbIOpOLIEHHBIX Ta30BbIMH CTPYAMH. OHH OKa3aJiHCb METEOPUTHOro Mpo-
HCXOXAEHHUs, U B HHUX npeob/ajanu HAaTPHH, MarHui, KaJjbLUHH, XKeJe-
30, KPeMHHH, a Takxe Boga W yraepod. B 3tom Becbma mectpom
H CJOXHOM INepeyHe 3/JeMEHTOB M WX pacnpeneseHHH 3aKOAMPOBAHbLI
TeMJIOBble MPOLECChl, MPOUCXOAMUBLINE HA PaHHUX 3Tanax o6pa3oBaHus
Co/lHeUHOH CHCTEMBI.

AHaJnu3 nbljeBbIX YacTHl yO6eAUTENbHO MPOAEMOHCTPHPOBAJ NMPHUCYT-
CTBHE B HHX CJIOXKHBIX OpraHMuecKux coeiuHeHui. [To Bcelr BUAMMOCTH,
COBOKYIMHOCTb MMEIOLIHXCA JAaHHbIX O MblJH MO3BOJSAET CledaTb BbIBOJ
O €e MeXX3Be3JHOM IPOHUCXOXIEHHH.



Pannoo6pa3s wHo# BceseHHo# B nepBble ee MUJIHOHO-
JeTHs BNepBble B MUpe NMOCTPOeH COBETCKHUMHU yueHbIMU. Boaee noayroaa
Ha 60pTy BbiCOKoanoreiHoro cnyTHUKa «[IporHo3» pa6ora. camblil Ma-
J€HbKHI B MMpe palnoTe.1eCKOM, IPUHUMABILUH MUKPOBO.IHOBOe (hOHOBOE
H3/]VyeHHe, MpHLLeaLIee K HAM M3 AajeKoro mpourioro BceaenHoil.

JKapkasi uio.abckas nogdHoub. BaikoHyp.

«[1porHo3» Ha npoBoie,— 06bsABAsIeT AeKYPHbIH onepatop.— [laio
CBAI3b».

Bpaiuaiooress varHiutHole AucKH, GeraloT kapetku npu6opos. Ho uto
370? Camonucubl — BCe KakK OAHH — GECCTPACTHO BblYepKHBAIOT He3a-
MbIC.10BaThle, KaK TpavBaiHble MYyTH, WYMOBbIe AO0POKKH.

OnepaTop BONpPOCHTE.1bHO CMOTPHT Ha pa3paboTUHKOB paiHOTe1eCKO-
na, MPUCVTCTBYIOLUIUX HA NMEPBOM CeaHce CBS3H.

«Bce B mopsiike,— yBepeHHO OTBeuaeT 3aBelyiOLHi 01HOH U3 aabo-
patopuit UKW kanauaat ¢usuko-vatematHueckux Hayk M. Crpykos,
XOTsl, HaBepHOe, V Hero Ha Ayule KoulkH ckpeGyT...— AnnapaTtypa B Hop-
Me»,— roBopuT oH. OaHako M060H HHXKeHep, B3rJIfHYB Ha TO, CKO.1b
rjay60KO VTOHY.T B lIVVaX MO.1e€3Hblii CUTHAJ, BNOJHE MOXET B 3TOM yCOM-
uutbesi. Ho CTpYKOB-TO, Kak HHKTO IAPYroi, 3Hal, uTo Adsi TOFO 4TOGHI
M3 3TOro OKeaHa lliyMa BbiTeK CJ1abblii pyvyeek M0.1e3HOH HHPOP-
MalUMH, HX paauoTeJeckon A0J)KeH HabpaTb OrpOMHVIO CTATHCTHKY,
MPOBECTH MHOXXECTBO — MH/AJIHAPAbl — H3MEepPeHHH.

Tak HauuMHaICA 3TOT YHHKAJAbHBIA 3KCMEPUMEHT, pe3ydbTaToM KO-
TOPOro C€Ta.jo co3qaHue paauokKapThl BceleHHOH. 3To camblii rpaHau-
03HbIH OGDBEKT, CbeMKY KOTOpPOro Koraa-1u6o npeanpHHUMa’lo ue1oBe-
yecTBO. 1 — camblfi ApeBHUH, HO6O HUKOMY elle M3 «apXeo.J0roB 1a.b-
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HEero KoOCMoca», HILLYLLLHX OTBeTbl Ha BeUHbIH BONMpoc: «Kak BO3HHK MUP?»,
He y.1aBa.10Cb 3arfAHYTb B CTO.1b OT/AaJ/€HHbIe J1yOHHbI 10radaKTHYeCKON
HCTOPHH.

Uem xe iHTepecHa Ham ceroiHsi KapTuHa BceaenHoi 15—20 muaau-
apao.1eTHeil APEeBHOCTH?

B Ty nopy He 6bl10 HH 3Be3], HU CKOMJEHHH, HU TajJakKTHK — HH OHO
CBETH/J0 He MOSIBMJIOCH eule Ha cBeT. JIMlUb B OnTHYeCKoM aHamna3oHe
BOJIH MYaT, MPOHU3bIBAs BO BCeX HaMpaBJjeHHAX MPOCTPAHCTBO, (POTOHDI.
HMmenHo B TOM, Kakum o6pa3om ceiyac pacrnpeneseHa 3Heprusi 3THX
OCTbIBLUHX UYYTb JH He 00 abGCOJIOTHOrO HYJsi KBAHTOB 3J€KTPOMArHuT-
HOro noJifl, coaepXHUTcs OeclieHHass UHPOPMALIUA O «HauaJie», eCJAH Tak
MO>XHO Bblpa3uTbCs, MHpa. B noTokax peiHKTOBbIX (OTOHOB coaepxkKaTcs
TOHYalLIHe reHeTHYeCKHe CTPYKTYpbl, paciii¢poBbiBasi KOTOpbie, KOCMO-
JOrH MbITAIOTCSA MOHATH, KaK MOABHUJCA HA CBeT ()eHOMEeHabHbIH «CBepX-
reH» BceeHHOH, U3 KOTOPOro CNyCTs MHAAHAPAOJETHS POAHIHCH rajak-
THKII, 3BC31bI, MBl...

1. 3A «OLLMBEKY» — HOBENEBCKYHIO NMPEMMHIO

[TouTit yeTBepTh BeKA HA3al aMepPHKAHCKIe Pa1HOACTPO-
Houbl A. [lensduwac u P. BuibcoH 3a10XHAM KpaeyrobHbiH KaveHb
B 31aHHe coBpeMeHHOH Kocmosgoruu. «IIpocaywnBas» HeGeCHbIH CBO C
MOMOLLbIO CNeLHaqbHOH PYTOPHOH aHTEHHbl, OHH H3y4aJH cjaalble paauo-
CHTH4.bl, OTPa)Xaembie CMyTHHKaMH «IX0». AHTeHHa — 3TO YKpe.eH-
Hasi Ha Kpbllle 3JaHUsl TMraHTCKas «ciayxoBasi Tpybka» 7 M AJMHOH.
[TbiTasicb onpene.1HTb MOPOr YYBCTBHUTEAbHOCTH AHTEHHbI, YY€HbI€ OPHEH-
THpPOBA. 1M €e pyNnop TaK, 4YToObl B HEro He nomnaaa’jgo KOoCMHuecKoe
paanousayuyenue Maeynoro Ilytu. Ilpuem wea Ha BoaHe 7 cM, B TOM
Auamna3oHe, B KOTOpOM atMmocdepa HMeEeT «OKHO MPO3pavyHOCTH», MO3-
TOMY Ha ¢oHe MoJyallero paauokocmMoca NOJXKHLI ObliH Obl cpa3y
OTUETAHBO MPOSIBUTLCA COOCTBEHHble WYyMbl anmapaTtypbl. Pacuernl, oa-
HaKo, He ompaBabiBajuch. ['asakTHKa oTyeTauBo «poHuIa». Ho moxer
ObITb, BbICOKOUYBCTBUTE/AbHbBIH MPUOOP 3a0HO perucTpupoBad H TeM.lo-
Bble MoMexH aTtMocdepbl? YueHble cTajld NOHEMHOrY MEHSITb MOJOXKe-
HHEe «CJYXOBOH TPYyOKH», pacCy>Xaasi, YTO MpH MPHOAHIKEHHH K JAWHHH
ropu3oHta atmocdepa CTaHOBHUTCH TOJLLE M, CJel0BaTe]1bHO, YPOBEHb
[IVMOB [O/K€H BO3pacTH, a B 3€HHTe, HaNpOTHUB, yMnacTb.

Ho Hiuero noao6Horo. AHTeHHa BeJa ce6sl 0JMHAKOBO LIYMHO MpH
BCEX TMOJIOXKEHHSIX pynopa HaAd TFOPH3OHTOM. DKCMEPUMEHT 3aTsHYy.1CH
Ha MHOTHe Mecsillbl, MO3TOMY aHTeHHa, Bpallasicb BMecTe ¢ 3eM.eil Bo-
Kpvr ee ocH, a Takxe Bokpyr CoJHla, cjJ0oBOM, mepeMelasCb B Mpo-
CTPAHCTBe, V)Xe NpuHUMaja u3jyueHHe H3 HOBbIX o6.acred [aaak-
THKH, HO... BCE HA TOM )€ HeJONYCTUMO BbLICOKOM ypoBHe Iuyva. U B
J1060M MOJI0XKEHHH «TevnepaTypa» aHTeHHOro lWyva OTJiHuajach oT
pacyeTHOH Ha OAHV H Ty XK€ BeJHUYHHY.

Bvavun aoTtowHbivM HeeaenoBartedeM, [TeH3nac B nouckax «uwymsiuge-
ro» ¢akTopa BHHTHK 3a BHHTHKOM Tmepebpa. y3.jbl U JeTajH CBOeH
koncTpvkunu. [lpuwaock aake Bbice.IMTb M3 pynopa napy ro.ayben, a
T4K/Ke 3aTPaTUTh HevaJble YCH.IHA HA OUHCTKY AHTEHHbIX KOHCTPVKILH
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OT HeKOero MocTOPOHHero BewecTBa, KoTopoe lleH3nac nosxe, B cBoei
Ho6eaeBckoii peun, Ha30BCT A€ THKATHO «H3JIEKTPHUYECKHM GeabiM HaJe-
TOM>».

Twetnwr Bce crapanna! E1Ba onbitel 6blaH BO306HOBAEHBI, BbICKOG-
JeHHbIH H BbLTH3AHHbIH KOPOTKOBOJIHOBBLIH MPHEMHHK H3J1VYeHHS 3auy-
Mesa BHOBb. CHIHA.1 Ha BbIXOAe MPHEMHIKA CBHAETEJbCTBOBAJ O TOM,
YTO OH MPHHHMAJ 3HEPruio, nponopiuHoHaabHyw 7 K, u30 Bcex Touek
npocTpaHcTBa. B KoHue KOHUOB, OTHecs elue rpaayca 3—4 Ha BHYTPEH-
HHE WYMbl OXJAaXAaeMbliX XKHIAKHM TejJHeM VCH.IUTedeH, SKCNepuMeHTa-
TOPbl MOJYUHJH B «CyXOM» oOcCTaTke OKogao 3 K, «cnucaTb» KOTOpbie
Obl10 MPOCTO-HAMPOCTO He Ha Koro... Pa3se uto Ha Bceidennyo, KOTO-
pPyl0 H 3amoJHsaJ0 3TO OJHOPOJAHOe, A0Ce1€ HEeH3BeCTHOe MHKPOBOJIHO-
BO€ H3JYyyeHue?..

Tak Obl10 coBepuieHo camoe Bblaawllcecss co BpeveH KonepHu-
Ka OTKpbiTHe B 00J1aCTH KOCMO.10THU (V4e€HbIMH, KCTAaTH CKa3aTb, HH-
KaKoro OTHOLLUeHUA K KOCMOAOTHH He uMewiuumu). B 1978 rony 3a or-
KPbITHE MHKPOBOJIHOBOI'O PEJIHKTOBOTO H3JAVYCHHA MM Obljia npucyxie-
Ha HoGeaeBckas npemusa. Oka3ajoch, BIPOYEM, YTO TCOPETHKAMH 3ITH
pe3yabTaTbl Oblall 1aBHO NMPCIACKA3aHLI.

2. CBET M TbMA «TOPSYEH» BCENEHHOM

«Bcerna ouenb TpyAHO CO31ABATL, YTO T€ YKCAa U VPaAB-
HEeHUS, KOTOPbIMH Mbl 3a064B./1CMCS 33 HALWHMH CTOJaMH, HMEIOT KaKoe-TO
OTHOWEHHEC K peajJbHOMY MHPY»,  CKa3aJa oanaxabl Jaypeat Hobe.es-
ckoit npemuu C. Baitn6epr. Moxer, 310 6bl)1 npo3pauHblii HaMeK GH3H-
KaM-3KCMepHMEHTATOPaM Ha HX H3/HLIHIOK [1e10BepPYHBOCTb — HJH He-
BHUMATEAbHOCTL? — K BbIBO4M, MOJydyaeMbiM «H4 KOHUKKe nepax? Cko-
pee BCero Tak, Beib elle B 20-X roaax u3 peieHuit ypaBHeHHH rpaBUTALHHU
A. ditHwiTeliHa, NOAYUYEHHbIX BLILAIOWHUMCSA COBETCKUM hu3ukom A. Ppua-
MaHoM B nepBoi moJoBuHe 20-X roAoB, CJe10BaJ10, YTO B 3aBHCH-
MOCTH OT CpeaHel NJOTHOCTH BellecTBa BceneHuas moxeT an60o 6ecko-
HEYHO pacClMKpATbCA, JAUO0 NOA BJAHUSHHEM CHJ FPaBHUTAlLIMH CXKHMATbCA.
dpuamMaHOBCKYIO MoAeab pacluupsiolueiicss BceneHHOH BCKope noa-
TBEPAMAO OTKPbITHE aMepHKaHCKOro actpoHoma . Xa66aa. OH ob6Ha-
PV)XKHMJ, UTO B CMEeKTPax [dJeKHUX TajakTHK HabJsiolaercsi TakK Ha3bl-
BaevMoOe KpaCHoe cMmelleHHe, npuyeM TeM OoJbliee, yeM AaJblue ragaak-
THKH HaxoasTcss OT 3emau. M3 wkoabHOro Kypca ¢(u3HKH HM3BECTHO,
yTo, coraacHo 3¢ ¢ekty [Honaepa, AJMHA CBeTOBOH BOJHbI YBEIUYH-
BaeTCsl, €CIM H3Jydatlouuid o6beKT, B JaHHOM Cjyuae rajakTHka, yaa-
JseTcsi oT Hac. WMawu aApyroét 1WMPOKO H3BECTHbIH NpPHMED C TyaAOM
CaMOJIeTHbIX TypOHH: ecaH MalluHa npubauKaeTcsi K HabJjoaaTedio,
3BYK CTAHOBHTCS Bbllle, €CJH YAANAETCs — HUIXKe, B MOCJAeJHeM cJyuae
BO.THbI KaK Obl YIJHHAIOTCH, TO €CTb MPOMCXOJHT CMELleHHe CheKTpa
B CTOPOHY 60.J1ee AJMHHbIX BO.TH.

To xe cavoe NpoHMCXOANT H B CMEKTPe palHOU3AYUYEHUS pa3.jeTalo-
WHxcs radakTHk. OLHAKO caMbiM [OPa3HTEAbHbIM Obl1O TO, YTO 110
XapakTepy KPA4CHOrO CMelLeHHS 0Ka3aaoCb BO3MOXKHbIM OMNpeaedHTh
BO3pacT pacluupsiiowencst BeeaeHnnoi.
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Ho BoT BOMNPOC: 4YTO I'IOCJI}’)KIIJIO HayaJdbHbIM TOJYKOM A/JA TaAKOTO
pacumpemm? 4 nouemMy 4yem JaJjblue OT HAC HaAXOAATCA TraJjJdKTHKH,
TeM 6blCTpee OHH pa3.1eTa}0Tc;1?

CBoeoOpa3Hoii TOUKOH oTcueTa AJds1 COBPEMEHHOro 3Tana 3BOJIOUHH
Bceaeunoit sBasercsa boabiuoit B3pbiB. [IpuMepHo K Takomy BbiBOAy
npHule.l aMmepHKaHCKHH Qu3uK pycckoro npoucxoxkaeHuss 'eopruit Ta-
MOB, ony6.11uKoBaBuIHi B 40-x ronax Tpu He6oiblIHe 3aMeTKH B « PU3uKaa
PeBI0», B KOTOPbIX H3/10)KH.1 TEOPHUIO, HbIHE LIWPOKO H3BECTHYIO M0 Ha-
3BaHUeM «ropsiued» BceaeHHoill, uau boablioro B3pbiBa.

B camom gesae. Jonyctum, Mbl Habato1aeM Kakoe-To cOObITHE, Ha4aA0
KOTOpPOro 3acTaTb He yaaJnochb. Buas pasaerawoliuecss ¢ OrpoMHON CKO-
poCcTbl0 O6GJOMKH, MOXHO CYAHTb O CHJe MepBOHAY4JbHOrO TO.JUKA.
[TpumeHuTenbHO K pasgeTalolUUMCsl rajdakTHKaM poJb MepPBOTOAYKA
coirpad boabuioit B3peiB. TOUHO TAK e MO ocThIBalOWeMY NMPH pacuirpe-
HHW BEILeCTBY, H3JYUYEHHUIO H APYTHM €ro «OTTOJ0CKAM» YAaJd0Ch yCTa-
HOBHUTb, YTO npumepHo 20 mJapa. saeT Hasax (Mo APYrMM OUEHKaM —
15 mapa. net) BceeneHHasi 6bi1a upe3MepHO ¢xKaTa ¥ odyeHb ropsiua. Ha-
CK0JIbKO?.. M1 Kak GbIcTPO NpOH30LWLIIO TO cOObITHE, KOTOPOE ChirpaJo BeCh-
Ma 3aMeTHYIO po./b B Jledsie fadbHeilero o6yctpoiicTBa Haleil Bceenen-
HOM?

OcBeaovaeHHOCTb (PU3HKOB B 3TOM BOIIpoce MopaKaeT Boobpaxe-
Hue. Tak, yTBep)xaaeTcs, YTO B MOMEHT BpeMeHH, GJH3KHH K HayaJb-
HOMY, BCe BellecTBO Bcesennoi, uves temmepatypy 10*' K u miot:
Hocth 10°% r/cm® 3aHMMano CKpoMHBIA, pa3MepoM ¢ MPOTOH, 06DBEM.
[anee nepBUUYHbII OFHEHHBIH 11ap HauyaJa pacLHPATbLCH — CHauaJa
ObICTPO, MOTOM ropa3ao MeasieHHee. [lafbHel A cLeHAPUH ero 3BOJIO-
LMK eBa JIi He C CeKYHAHOI TOUHOCTbIO COBPEMEHHOH HAayKOH HaMuCaH.
Kpome, noxaayit, HauboJsiee HHTEpPECHOro0 HauyajlbHOrO 3Tana, Koria
BelllecTBO Hauleid BceneHHOH Oblio co6paHO B OAHY TOUKY, HECKOJAbKO
TYMaHHO HMeHYeMOH CHHTYAsIpHOCTbIO. HeusBecTHO aHlb, 4TO Mpeacra-
BJAIOT COOOH CBOHUCTBA 3TOW TOYKH, HOO OCHOBHbI€ 3aKOHbI MPHPOAbI,
KOTOPbIMH Mbl MOJb3yeMCsi, B TOM UHCJ€ M Ba)KHelllMe MNPOCTPaH-
CTBEHHO-BpPeMEeHHble COOTHOLLIEHHSA, HUKAK He MOTYT OCTaBaTbCH ClpaBe-
JUBbIMH TPU TeX 3IKCTPEMAJbHbIX YCJOBHAX, UTO MPUCYLLH CHHIYJSIP-
HocTH. B 3To#i — 0c060# -— TOUKe TepsilOT CMbICA daKe Takue (QyHaa-
MeHTaJjbHble MOHATHS, KaK «PaHblUe» H «MO3XKe», «MPHUHHA» H «CJjel-
CTBHEY...

Tenepb oT BoJgHVIOLLLEH, HO HEMO3HAHHOH CHHTYJASPHOCTH MbICJAEHHO
nepeHeceMcsi K OJHOMY M3 BaXKHeHUIMX 3TamoB paclxpeHus Bceaen-
HO#, KOTOpbIH HH3MKH OYIHUYHO HA3bIBAIOT paaHallHOHHbIM. B 3TO Bpem#
MepBHYHBbIA OFHEHHBIA wWAap Bce eule Obl1 Henpo3pauveH AJsi 3JEKTpo-
MarHMUTHOrO H3JlyUeHUs — B HEM BelleCTBO HAaXOAMJOCb B TEMJOBOM
paBHoBecHH. [laBjieHHe (OTOHHOro ra3a B MrHOBeHHe OKa pa3pylua.o
Mmo60oi oO6pa3oBaBlUMiicss CryCTOK BellecTBa. B cBoio ouepeab, cBo6on-
Hble 3JeKTPOHbl C HX CBOHCTBOM pacceHMBaTh H3/JyUEHHEe PEeLIHTENbHO
«npecekajau» JO0Oble MOMNbLITKH (GOTOHOB MOKHHYTH Mpelesbl OTHEHHOTO
iapa. Jluuib yepe3 mu1iuol JaeT nocae boablioro B3pbiBa (Wi, Kak
cKa3zaJju Obl acTpodH3MKH, NpH KpacHoM cmelwleHud 1055), Koraa Tem-

37



nepaTypa OTHEHHOro MPOTOHHO-3/J€KTPOHHO-(POTOHHOrO Wapa yna.ia HH-
ke 4000 K, nosiBuaucb Ha CBeT MepBble aTOMbl BOAOPOAA.

MvenHo Ha cBer. MU60 cBsizaHHble, TO €CTb 3aHsBLIHE silepPHbie
OpOHTBI, 3JIEKTPOHbl YK€ OKa3ajuCb He B COCTOSHHH CTOJb HHTEH-
CHBHO, KaK npexkae, pacceuWBaTb H3aydyeHue. [Toatomy B3auvoaeicTsue
$OTOHOB C BeLLeCTBOM ocjabeBaer, HU3jydyeHue KakK Obl OTpbIBaeTCsi OT
BewectBa! Mitak, cBeT MOsIB/ASIETCH HA CBET JIMILb B NepBOe MH.1IHOHO-
Jetue BceseHHoii. Kak He BCNOMHHTb B 3TOH CBSI3M B CBOe BpeMs
CHJbLHO CMYLILABLIYIO OTUOB LEepKBH (M MOTOMY, HaBepHOe, BbI3BABIUYIO
CU/bHbIH uX THeB) ¢pa3y CmepasikoBa u3 «bBpatbeB KapamasoBbix»:
«CgeT co3naj rocnoab 60r B nepBbiii A€Hb, a COMHLE, JYyHY U 3Be3Abl —
Ha yetrBepTblit. OTKyna XKe CBET-TO CHSlJ B MEPBbIi AeHb?»

3a ceil KaBep3Hbld BOMpoc ero aBTOP Oblj, KAK W3BCCTHO, OUT.

Kak BuAHO, HOBeHlIHe OTKPLITHA acTPOU3HKH, MPOJHBAIOLLHE, TaK
CKa3aTb, CBET Ha OAHO U3 CaMbIX T€MHbIX MecT Bubsuu, ceroaHs 3aoaHo
No3BOJHAH Obl rOpa3lo KOppeKTHee OTBETHTb JI0O03HATEJbHOMY repolo
JlocToeBckoro!

BepHemcsi, Bnpouyem, K TOMy EpeMeHH, KOria CBET BnepBble MOSIBHJI-
¢s1 Ha cBeT. [IposoJKasi oCTbIBaTh, BeLLeCTBO MOA AeHCTBHEM CHJ TPaBH-
TAUWH 1IOHEMHOrY cTaJjso coOOMpaTbhbCAd B CTYCTKH M CKOIMJIeHHs:, 06pa3ys
3apoabilid 6yAyulMX rajakTHK. A u3nydeHue? B MoOMeHT oTpbiBa OT
BellecTBa OHO KakK Obl «cotorpacdupoBaso» HayajbHble HEOILHOPOA-
HOCTH B CTPYKType pa3BuBaiolleiicsi BceneHHol. 3axKUB He3aBHCHMOM
XKH3HbIO, 3TO (POHOBOE H3JyuyeHHe MpojoJKaeT Kak Obl HecTu B cele,
a TOYHee CKa3aTb, B CBOeM pacrpejejeHHH HHTEHCHUBHOCTH OTNe4yaTok
BceneHHoit B MHJAJIHOHONETHeM Bo3pacte.. B Hem HaBeyHO 3amneuyar-
JICHbl Te H3HayaJibHble 3apOAblIIH H BO3MYLIEHHS MEPBHUHOTO OrHEH-
HOTO Wapa, POCT KOTOPbIX B JaJbHeHLleM NMpPUBeJ K 3apOXKAEHHIO rajak-
THK, 06pa30BaHHI0 UX CKOMJAEHHH W cBepxcKomjeHuid. M3mepssa pacnpe-
JIC/I€HHe 3TOro HM3JlyyeHHs Ha HebecHOH cdepe, «apXxeojoru KocMoca»
noJiyyatoT peayaiilyo BO3MOXKHOCTb, 3ar/isiHyB B JaJieKoe npoiunoe Bce-
JICHHOH, 3aMfeuarJeTb ee B IOHOM — MO BCe/JeHCKHM, pa3yMmeeTcs, Mmac-
wrabaM — MHAJHOHO/NIETHEM BO3pacTe W Ja)<e MOCTPOUTb pPaAHOKapTy.
Hab6awonenue 11060ro HHOrO W3 BCeX M3BECTHbIX Ha CErOAHSAIIHHN AeHb
rajjakTHUeCKHX OObEKTOB He MO3BOJISieT pa3rfsiieTb CToJdb MeJKHe H
CTOJIb JlaJIeKO B IPOCTPAHCTBE W BPeMEHH HAXOAAUIMECH «KUPMHYUKU»
HAICTO MHpa.

3. OXOTA 3A BOJIbUWHMM KOCHHYCOM

MHorue acnekTbl Teopuu «ropsiueit» BcesenHoi, pas-
BHTbIC OT€YECTBEHHBIMH H 3apy0eXXHbIMH yUeHbIMH NPeACKa3bIBaIOT Cylile-
CTBOBaHHE HEOAHOPOAHOCTH — AHU3OTPONMHUH — B MHKPOBOJHOBOM (ho-
HOBOM H3/ly4eHHH Ha YypOBHEe COTOH M Ja)ke TbICAYHOH MAOJAH MNpo-
ueHta. Bropoe necatunerue noapsa Ha 600-mMerpoBoM paauvoTeseckone
AH CCCP, uan cokpawenio PATAH-600, u apyrux KpynHeHwwiuX
paavoTesJecKkonax mJjaHeTbl MPeANnpPHHUMAIOTCA OTYAsIHHbIE MOMLITKH 06-
Hapy>XXHTb MeAKOMacwWTabHYyl0 aHW3OTPOMHIO PEJUKTOBOrO H3JyYeHHs,
uTO NOMOrJo 6bl acTpodH3WKaM M KocMoJoram pa3o6paTbCsi, Kak LLIO
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pa3BuUTHe OTAE/JIbHbIX «KHPMHYMKOB» Hauieit BcesenHoit. UyBcTBHTE b-
HOCTb MMEBLUUXCA NPUOOPOB MO3BOJSET OLUEHHThH JWLIb BEPXHUH Npese.l
HeoaHopoaHocTH: 107*—10"° OpHakKo He MeHblUHIl HHTEpeC MpelcTaB-
JsIeT pacCMOTPeHHe M TaKHX BOMPOCOB: KaK MPOUCXOAHAO Pa3BUTHe
MepBUYHOro OorHeHHoro wapa? Bcerna .au BceeaeHHas pacuiupsisach ¢
oanHakoBbiv TeMnoM? Hakonew, kak 3emass u CoaHeuHast cucreMa ABH-
XKYTCS OTHOCUTENbHO «MepBHYHOH» BceleHHO#?

OTBeTUTb Ha 3TH BONPOCHl MOXHO, €CjJW 3HaTb, Kak pacrpe-
AejsieTcsl paAHOsIPKOCTHas Temnepatypa ¢GOHOBOro U3JjyyeHus Ha Heb6ec-
HoH cdepe. MHbIMU ca0BaMH, HAaCKOJbKO OAHOPOAHO WM HEOIHOPOA-
HO peJIMKTOBO€ M3J1yueHHe, MOAYHHSETCA JM OHO, CKa)KeM, 3aKoHaM TPH-
FrOHOMETPHUYECKOr0 KOCHHYCa MK KaKUM-au60 HHbIM? Ha »kaproune actpo-
(PU3MKOB HOBOE HayuHOe HalpaBJ/eHHe MOJy4yHjJ0 Ha3BaHHEe «0XoTa 3a
60/bIIUM KOCHUHYCOM B Hebe».

HasBaHue, kKoHeuHo, wyTAUMBoe. A BOT MOMCKH ObliH Pa3BepPHYTHI
HELIYTOYHbIE.

He 6ynem nepeuucasaTb Bcex moayac BecbMa H3OLLPEHHbIX 3KCIe-
PUMEHTOB, K KOTOPBIM npuberaju UccaeaoBate i MHOTHX CTPaH, NbIiTasiCh
U3MEpPUTb peJIUKTOBOEe Hu3JydeHHe. [y1aBHOe yc/aoBHe BCeX OMBITOB —
MOUCTHHE KOCMHUYECKas TOYHOCTb, UYYBCTBHTEJbHOCTb H3MepeHui. 06
ypoBHe Tpe6OBaHUH, NpedbsBJAsieMblX K NpubopaM, KpaCHOPEYUBO rOBO-
puT Takoe cpaBHeHue. UTOGbl onpenenuTb MeTeopoJordyeckyio obcra-
HOBKY B KaKOM-1u00 paiioHe 3eMJiH, NMPUXOAUTCS ONpeaeJUTb TeMile-
paTypy 3eMHOH CyLUH U MOBEPXHOCTH OKeaHa C TOYHOCTbIO A0 rpagyca;
npubopam, AHArHOCTUPYIOLLUM COCTOsIHWE 3[J0pOBbsl de.0BeKa, HeoOXo-
AUMO H3MepATb TeMepaTypy ero teja ¢ TouyHocTbio 10 0,1 rpanyca.
Ho utoObl pelinTb 3amauy, CBA3aHHYIO C «CavouyyBCTBHeM» BcejeH-
HOH, paavoacTpoHoMaM Oblio Obl XKejaTeNbHO 3HATb TeMIepaTypy C
TOYUHOCTbIO [0 CTOTHICSIMHOH noJau rpaayca. [locienHee ke o3Hauaer,
YTO €CJH JIOXKKY KHNfAITKAa pasMellaTb B OGaccedHe XOJ0AHOH BOIbHI,
TO B 3TOM CJlydae TeMmnepaTypa KakK pa3 H <«MOACKOYHUT» Ha TaKylo
noJio rpanyca’

Hy a B nanbHeiliiem 3Ty caMmylo <«JOXKY KHMATKa» 3SKCIepH-
MEHTATOpPbl IOJXKHbl CyMeTb pa3rasaaeTb Ha ¢oHe «Huarapckoro Boaona-
na», ropsiueii Boabl, Hu3Bepraemoil ¢ HeGec CosHueM, atmocdepoi,
JeTslUMH B He6e camoseTamMu M T. A. H T. I

[TbiTasice u36exxaTb MoMex, aMepHKaHCKHe U HTaJNbAHCKHE paauo-
aCTPOHOMbBI CTaJii NMPOBOAHTb HabJloAeHHss ¢ GopTa camoJjeTra, a3po-
CTaTHbIX TOHAOJ, MOAHATBHIX HA BbicOTy A0 20 kM. OmHAKO M B 3TOM
clyd4ae TOYHOCTb H 3 (PEKTHBHOCTb OMbITOB OblIH OuYeHb HH3KH. Tak,
3a 15 Jer uccienoBaHuil pesiMKTOBOrO U3JYy4eHHs, IPOBOAHMBIX C caMo-
JIETOB U a3pOCTaTOB, aMepHKaHCKHE padHOacCTPOHOMbI paboTanu B pe-
KHUMe u3MepeHHs Jauwib 240 4, TO e€CTb HAa rold MOATOTOBKH TNPHXO-
IUJI0Ch MEHEe CYTOK «UHCTOro» HabJ/i04aTe/lbHOrO BPEMeHH.

Ussecthblii coBerckuii acrpoHoM H. C. Kappawes euwie B Koule
60-X rogoB BbiCKa3a.j Hiaei0o 06 M3yYeHHUH PEJTHKTOBOrO H3JyueHHUs C Mo-
MOILLbI0 PaZHOTE/NECKONOB, MOJHATHIX HA GOPT HCKYCCTBEHHBIX CMYTHH-
kKoB 3emJu. [Ipeumyuiectrsa HoBoro crnocoba HccaeroBaHUSl OblLaH Oue-
BUJIHBI H BCKOpe o6luenpu3HaHbl: BLIOOPOM COOTBETCTBYIOLLEH, C OYEHb
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BbHICOKHM anoreemM CNYTHUKOBOH OPOGHUTbI MOXKHO W36aBUTbCSl OT TeIJO-
BbIX momex 3eMJjid, ee aTMocdepbl U T. M. A camoe raaBHOe — 3a roj
pa6otbl ¢ momouibio MC3 MOXHO NoJayudTb Takoil Ke o6beMm HHPoOp-
MallMd, KaK U 0OpPH Ha3eMHbIX 3KCIEePHMEHTaX MpPOLOJKHTEIbHOCTbIO
MOYTH B MoJiBeKa!

HUrak, ugess Obina sicHa B MoApPOOHOCTSIX, COYTHUKH Ha TakKHe Op-
OUTbl 3aMyCTUTb MOXHO, YCTaHOBKa palHOTejdecKola Ha HHUX TeXHH-
YeCKOH CJIOXKHOCTU Takxke He npeacrasasJa... [leso 6bl10 aulib 3a cre-
IlMaJ/IbHbIM MapaMeTpHYeCcKUM yCUaUTeseM, paboTalolUuM B nape ¢ 6op-
TOBbIM paauoTtejeckonoM. M takoit npubop, cnocoOGHbI perucTpupoOBaTh
TenJOBOH KOHTPACT y4acTKOB HeGeCHOH c(pepbl B N1ECATHUTHICAUHYIO A0JIO
rpanyca, Obl1 B KopoTkoe Bpemsi co3gaH B. Koporogom, A. Kocosbim,
. CkynaueBbiM nmoa pykoBoactBom M. Crpykosa.

Yro MOXKHO cKasaTb O ngmﬁope, CrIOCOGHOM H3MEpHTb Pa3HOCTb
MolHOCTel u3aydenuss B 1072 Br?

Yro6bl Jydllle NpOYyBCTBOBATh TPYAHOCTH, KOTOpble BO3HMKAIOT MpPH
MOAOGHOr0 poAa 3KCMepPUMEeHTaX, JOCTaTOYHO NPUBECTH CJA0Ba OJHOTO M3
MTAJIbIHCKMX HccjaefoBaTejledl  aHU30Tponuud (OHOBOro H3JAYyudeHHA
®. Meabxuoppu: «HMccnenoBasiuvecsi curHaJjbl UMEIOT TOT Ke MOPSAOK
BeJWYUHbI, YTO U €CTeCTBEHHOe TeIlJOBOe H3JyueHHe MblILIH, Haxods-
wedcst B 50 KM OT AeTeKTopa».

Yro6bl MOHSITb, MHOTO 3TO WJM MaJo, CPaBHHUM ee C CHrCHaJOM
MUHHMaJ/bHOH MOLLHOCTH, KOTOPYIO MOXKET MPHUHSATb HleabHbll, TO €CThb
abCoJIIOTHO HeLYMSALUHA YCHJHTE/b.

Ha nepBbifi B3rasim MoXKeT MOKasaTbCs, YTO HOealjlbHas H3MepH-
TeJbHasl YCTAHOBKA, U3 KOTOPOH «H3BJledeHbl» BCE HCTOYHMKH BHYTpPEH-
HUX LIYMOB, CocOOHA NPUHHUMATD JIO60H, CKOJIb YTOLHO MaJibld CUTHAJI.
OpHako 3TO He TaK: MapaJoKCa/jlbHbiM OKa3blBaeTCsi caMO MpeanoJo-
XKeHHe O CO3JlaHMH HellyMsLlero yCH/IUTeNsl, IOCKO/IbKY OHO BeleT K Ha-
pPYLUeHHIO NPHHLKHINA Heonpeae/eHHOCTH.

B camom gene, MUHMMaJ/lbHasl MOPUUS JHEPrdd, Ha KOTOPYIO pearu-
pyeT npHeMHasi cUCTeMa, He MOXXeT ObiTb MeHblle 3HePrud OAHOro ¢o-
ToHa. [lockoqbKy npHeMHOe yCTpOHCTBO perucTpupyet He 6oJee (HPOTOHA
B CeKyHAy, To AJsi pa6odedl yactoTel 37 I'l 3TO LOOTBETCTBYET MOPOro-
BOH MOILHOCTH NpumepHO 3 « 1072° BT, BuiXoauT, HaeaJ/bHbii yCHIHTEb
posxkeH paboratbh ¢ u3diaydenueMm B 1000 pa3 Gosee ciabbiM, ueM ero
noporoBasi MOLIHOCTH? Kak cka3aa [0 3TOMy NOBOAY OAMH H3 (PU3HKOB,
3TO BCe paBHO, 4YTO B JYMYy YacCOBLIHKA paccMaTpuBaTb BHPYC WM Mbl-
TaTbCA B3JleTeTb Ha a’spobyce, OCHAILEHHOM [BHXKOM OT «KYKYypy3-
HUKa». 3aMeTUM, KCTaTH, UTO Mbl paCCMOTpeJ/H caydai ¢ npubopom Hie-
aJbHOH 4yBCTBHTeJbHOCTH. HacTosiuui e, co3maHHBIH A/51 KCNepu-
MeHTa «Pe/UKT» nmapaMeTpHuYecKHi ycuJaHTeab MMeJ, camo coboil pasy-
MeeTCsl, B HECKOJIbKO pa3 60JblIMA LIYMOBOH YpOBEHb.

M Bce-Taku KapTa pacnpene/jieHUst HHTEHCUBHOCTH PeJUKTOBOTO H3JY-
yeHUs Ha HeOGeCHOW c(epe Obljla MOCTPOEHA.
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4. HTO HALUNMM «APXEONOIrH KOCMOCA»

UrtoO6bl BblAeANTb caalbblii ciHrdal, 6e3nane>KHO VTOHYB-
WHA B WIymMax annapaTypbl, KOHCTPYKTOPbl YHHKAaJAbHbIX NPpUOGOPOB npu-
OcrJiH K BeCbMa OCTPOYMHOMY CnocoOy, KOTOpbid He pa3 BbipydaJl ap-
X€0J10roB, HMEIOILLHX AeJ]0 CO CTApPbiMH AOKYMEHTaMH, CO CTePTbIMH H.lli
yTPauyeHHbIMH HAAMUCAMHU U T. A. H T. N. [JLOKYMEHT HeCKO.1bKO pa3 ¢oro-
rpadupytoT B pa3jMuHbIX CMIeKTpabHbIX AHAana30Hax. 3aTeM MoJyyeHHble
H3o6paxkeHusi ckJaaAbiBalOT Apyr ¢ apyrom. CiyuadiHble MOMeXH — LWIy-
Mbl!— MponajfatwT, a BOT XapaKTepHble AeTanH, NyCcTb Aaxe€ W HeBHIIl-
Mble Ha KaXX[0M OTAeJbHOM CHHMKe, CK/aAblBasiCb, YCHAWBAIOT APYT ApPY-
ra. ToyHo Tak Ke [OeHCTBOBaJIO WU MpPHEMHOe YCTPOHCTBO, pa3paboTaH-
HOe (pM3MKaMH ClelUHaJJbHO AJSA IKCNepUMCHTA «PenukT»: wymbl, fgaxe
npeBblllatouiyHe caabbiil MONe3HbIH CHIHAJ, YIAeTCsl YMeHbIUUTDb, 6s1aroaa-
psi MHOTOKPATHbIM HabJIIOAEHUAM 32 OLHHUM H T€M XK€ Y4acTKOM. Y pOBCHb
MoMeXx MO CPABHEHHWIO C MOJIE3HbIM CHIHAJOM MpPH 3TOM YyMeHbLIaJCs
KaK KOpeHb KBA4ApaTHbIH M3 UYHCJA W3MEPEHHH.

[To ycn0BHSIM 3KCcMepuMeHTa YpOBeHb lyMa HYXHO YMEHbLIHTb
HU MHOro Hu Majo B | wmaH. pa3. Yucao u3mepenuii, coBepiuae-
MO€ Ka)Xayl0 CCKYHAY, NPONOPLUHOHAJNbHO, KaK U3BECTHO, M0JI0Ce NMPUHH-
Maembix uactoT. [IpuemHoe ycTpoiicTBO 6GOpPTOBOrO palauoTesecKona
6aaronaps nosoce uinpuro# B 400 MI'u nossoasiso B TeyeHue roaa pa-
6otbl o6cnenoBarb 1500 snemenToB HEGecHOH cdepsl 4300 mapa. pas.
[Torons 3a Ko/H4eCTBOM MMe/Ja CBOeH UEJbIQ pPe3Koe yJaydlleHHe Ka-
yecTBa NpUCMa KOCMOJOTHYECKOro oHa: yPOBeHb anmapaTypHbIX LWYMOB
y4aJioCb YMEHblUIHTb B 2 MJIH. pas.

Hekotopoe npexacraBieHHe O TOM, KaKHe UHCTO TeXHHYeCKHe TPyA-
HOCTH MPHUILIOCH MPEOAOJCBATh MOJOAbIM Yu€HbLIM IIPH CO3AaHHH YHH-
KaJibHOro npubopa, Aaet cAefYOLWHHA TpUMep, HJTIOCTPUPYIOLHH co3aa-
HHC ONHOrO0 H3 YCTPOHCTB, BXOASAUIMX B COCTaB He CaMOro CJOX-
HOr0O — KOHTaKTHOI'O YCTPOHCTBA.

[TpeacraBbre cebe JyHKy, CleJlaHHYIO B 10JYNPOBOAHHKOBOM KpH-
cTanje AMaMeTpoM 3 MKM, H MO30J0YEHHYIO MPYXKHHKY TOJLUIHHOH ¢
yejoBeyeCckHi Bogoc u AjaHHOH Bcero 0,5 mm. [lpyXuHKy H3rubaior
MO CJ0XKHOMY NPOQH/I0 H, 3a0CTPUB ¢ OAHOrO KOHUA, NOMANAIOT €l B
JYHKY TdK, uTo6Gbl 06ecneulTb HaleXHbld 3IeKTPHYECKHH KOHTAKT.
40 mapa. pa3 B CeKyHAy uepe3 3TO yCTpPOicTBO OyaeT MPOCKAKWBaTb
I7eKTpUUeCKHil pa3psaa ¢ canTacTHueckoil naortHoctbio 10° A/M* dro
B HCCKOJbKO pa3 Bblllle, YCM B KaHaje CTBOJA MO.JIHHH!

XapakrepHasi [eTa/b: MIKPOCKOMHUYECKHI KOHTAKT [0JXKeH palo-
TaTb JaXe B KCTPeMaJbHbIX ycjaoBHsix 6e3 wmaJeiuniero c6os B Teye-
HHE HeCKOJIbKHX .eT, [IpHYeM 3aTOYEeHHOE XKajo MPYXKHHKH He NOJKHO
W Ha MHUKDPOH CIBHHYTbCH B CTOPOHY HU npu BbiBoAe cnyTHHKa «[Ipornos»
Ha OpPOMTY, HH B APYTrHX SKCTPEMaJbHbIX YCJIOBHAX.

Urak, skcnepumeHT 3aBepiueH. M xorsa o6paboTKa pe3yabTaToB 6y-
JeT ewe npoaomkatbesi, 1 npoiny Mropsi CtpykoBa cka3aTb HeCKOJbKO
CJ0OB O €ro HTorax.

— BbinodiHeHite Haba10AeHHA TO3BOMACT CAejdaTb NpeaBapUTedbHbi¢
CYXAEHHSI O XapaKTepe mepemellevHsi naweil [alakTHKH B NPOCTpaH-
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crBe. Co CKOpPOCTbl0 OKOJIO 515 KM/C OHa [OBHXKeTCA B HaTmpaB/eHHH
6aMKalero CKOMIEHHsl ra1aKTHK B co3Be3auu [leBbl. ¥roa mexiay Bek-
TOPOM CKOPOCTH H HampaBJieHHeM Ha raJaKTHYeCKHe CKOIJIEHHS COCTaB-
AsieT npubau3uTeabHo 50 °

ONHMM H3 CaMbiX HHTEPECHbIX H HEOKHAAHHbIX pPe3V.1bTaTOB SAIBU/OCh
TO, YTO MHTEHCHBHOCTb H3JydyeHUss MueuHoro [TyTu Ha BoJjHe 8 MM OKa-
3a/7aCb 3HauWTeJIbHO BhIlIE, YeM MQ paHee cleJaHHbIM OLeHKaM. ITo,
Mo-BHIMMOMY, CBSI3aHO C CYLLLECTBOBAHHWEM THTaHTCKHX 00'beMOB HOHH3H-
POBAHHOrO BOAOpPOAA, PAClO/0XKEeHHbIX B CIUPaJdbHbIX 00.1acTAX HalleH
[anakTuku. Takue obiaacTH, 3anosiHeHHbie MJ1a3Moi U ocabisiolie npo-
XOAsilllee CKBO3b HHMX H3JayyeHHe, moayuuaud Ha3BaHHe H II o6aactu.
Macca HanboJsiee KpyMHbIX H3 HUX npeBOCXoAUT CoJiHLE B COTHHU ThICAY
pa3, Temnepatypa nocturaer 10 000 K.

[TonMeueHa Takasi /O6GONbITHA 3aKOHOMepPHOCTb. Uem MeHblle
H Il — ob6aactb, Tem Bbllie B Hed MJIOTHOCTb Boaopoxa. O6bscHe-
HHe 3ToMy (aKTy noka He HalgeHo. Psim o6.acreit yaa.ocbh OTOXIe-
CTBUTb ¢ 00be€KTaMH, Hab/10JaeMbIMU C TOMOLIbIO ONTHYECKHUX TeJeCKO-
MOoB, ApPYyrde BHAHbI TOJbKO B palHoOAHana3oHe. YCTaHOBHTb MPHUYHHDI
UX BO3HMKHOBEHHS M HaHWTH pas3raiky CTO/Jb HEOOLIYHOH 3aBHCHUMOCTH
MJIOTHOCTHU MJ1a3Mbl OT pa3MepoB 00/1aCTH — [eJ/0 AaJjbHelLlero.

CaMbIM XKe rJaaBHbIM JOCTHXKEHHEM 3KcnepHMeHTa «PeuKT» saBasercs
6e3ykopu3HeHHasi paboTa YHHKaJbHOro pajuoTejeckona, MpeBOCXOAs-
lero Mo CBOMM XapaKTepUCTHKaM Bce 3apy6exHble aHAJoOrd. ¥aanoch
NOOHMTBLCA HACTOJbKO BbICOKOH €ro YyBCTBUTEJIbHOCTH, YTO OH pa3Jjuua.l
ABe TOUYKH Ha HebGecHOH c¢epe, ecid HUX TemnepaTypa pasHWJIaCb
BCero Juulb Ha JeCATUTbICSIYHble A0sd rpagyca. Cyasi mo cooblleHHaM
3apy6exXHOi neyaTH, YYBCTBUTE/JbHOCTb CO31aHHOTO COBETCKHMH Yyue-
HBIMH pajJuMoMeTpa BABOe Bbillie, ueM y nogo6Horo npubopa Ha amepu-
kaHckoM cnytHuke COBE, 3anyck kKoroporo eiue ToJbKO MJAaHHPYETCH.
«[IporHo3-9» noaTBepAHsa BBICOKYIO' OJHOPOAHOCTb paclpelesdeHus Mo
He6y SIDKOCTH pe’auKToBOro u3qaydyenusi. Hukakux, maxe ciabbix, 3¢-
(exTOB, mpeaycMaTpHBaeMblX APYrumu Mmonedsmu BceneHHo#, oGHapy-
XKeHO He ObljIo, YTO YyXKe CTaBUT 3TH MOZeJH MOJ COMHEHHe.

CeroHsi et MOAroTOBKa HOBOro npoekra — «Pesukr-2». Cyiuecr-
BEHHOH 0CO6eHHOCTBIO HOBBLIX HCCJed0BaHUH KpynHoMaclITa6HOH aHU30-
TPONHUH PEeIMKTOBOrO H3.J1yYeHHsl CTaHeT OXJaKAeHHe MPHEMHHKA H3Jy-
YeHUs] U aHTEeHHbl, YTO MOBBLICUT YYBCTBUTE/bHOCTb aMmapaTypbl elle
BTPOEe-4eTBEpPO MO CPaBHEHHIO C JAOCTHIHYTOH B mnpoeKkre «Peaukr-1».

[Ipn cTob BBLICOKOH UYYBCTBHTEJBHOCTH OCHOBHOH paAHOTENIOBOH
nmoMexoi craHerT Hu3iyueHue Coanua, 3emau u JlyHol. Ytobbl 3TOrO
H36exaTb, KOCMHUUECKHI anmapar MJaHHPyeTCs BbIBECTH B OKPECTHOCTb
TaK Ha3biBaeMOH TOYKH Jubpaund. B 3To# Touke, ynajeHHoH Ha pac-
CTOSIHWE [OJIyTOPa MHJ/JIHOHOB KHJOMETPOB OT 3eM.H, CNYTHUK OyaeT
HaXOAMTbCSI B COCTOSIHUM OTHOCHTE/JIbHOIO paBHOBECHA.

M Torna KocMuueckue 3KCnepHMeHTbl NIPeOoCTaBsAT B Halle pacrnops-
KeHHe HHPOpMALHIO O psde KOCMOJOruyeckux ocobeHHocteil BceneH-
HOH, 3aliM¢ppPOBAHHBIX B PEJUKTOBOM H3JyUYE€HHH, O pacnpeneleHuy
Ha HebGecHOH cgepe CKOMNJIEHUH MU CBEPXCKOMJEHUH ra’akTHK, a MOXKeT
ObiTb, ¥ O HOBbIX KOCMHYECKHX paAHOMCTOUHHKAX.
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YpaH, ero 15 nyn u 11 koney

«CTpaHHbIM Obl1 3TOT 3a0pOUICHHDIT B NPOCTPAHCTBE,
yaanennblH ot CoAHULA NMOYTH HA TPH MHAIHAPLA KHIOMETPOB Ma-
JeHbKHH cnyTHHK ¥YpaHna  O6epon. Uan I'powosast Jlyna, Kak Ha3sbl-
BaJIM €ro BUAABUIMC BHAbI ACTPOJCTYHKH.

Tyckno-6arpoBbiii 11ap, OKPYKEHHBIA HErJYOOKOH, IPOMHTAHHON TEM-
HbIM AbIMOM aTtMocdepoi... B mope pacnaapaentoi JaBbl, MOKPbIBaIO-
el MOBEePXHOCTL MJaHeTLl, 1J1aBaJn orHenibie octposa. Hepes xepJa
BYJIKAHOB BbIPbIBAJICH OI'OHbL, MTHTACMbI CJAHIIKOM BbICOKOH paaiHOAKTHB-
HocTbio Heap OO6epona.

pomoBasi Jlyua cupaseaanBo cuuragach ajickim mectom. Crpau-
HbIM H OAHOBPEMCHHO npHBaekateabhsiM. Moo na O6epone Obli Hau-
N€H JEBHYM  CaMO€ TAHHCTBCHIIOE, PCAKOC H YAHBHTEJIbHOC BCILECTBO
Bo BceneHHol. Ckasoutblit JeBHyM, 00,a0a101UHIA, KdK Mbl CKa3a.au Obl
Tenepb, CBOUCTBOM AHTHTPABHTALLHHY.

Takum npeacran O6epon  0AHA H3 JIVH B CHCTEME Y PaHd B ayYHO-
(GaHTACTHUECKOH MMOBCCTH aMmepuKanckoro aucareas 3. [amuabroHa
«CokpoBuiia [pomoBoit Jlyusi», ony6aMKoBaHHOH y HAC B CTpaHe
TpUALATh JeT Hazai. Her, HH aesuyma, HH IL1aHEeT ¢ BbICOKOH pajauo-
AKTHBHOCTbBIO HLIHEHIHHUC PAa3BCAYMKH KocMoca — «[Tnonepbl», «30HAbI»,
«MapuHepbl», «Mapcoi», «Bosixkepn», «Beru» e obHapyxuaun. Ho ot-
KPbLJIH OHH MHOTOC APYTroc, ThiCHUCKPATHO 0O0raTHB HAUIH, CJOXKHBUIHE-
Cc B OCHOBHOM BO BpeMCHAa ONTHYCCKOH aCTPOHOMHH NpCACTaBe-
Husi o Mepkypuu, Mapce, Beuepe, KOnmutepe, Catypne, ux tuyruu-
Kax H Maabix Teqaax CoqHeUHOH CHCTCMBbI.
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B sauBape 1986 rona Ttenekamepbl HaXoAAUICTOCH HA  HPOJICTHOM
TpaekTopuu «Bosinkepa-2» cdotorpadupoBasin Ypan H CHCTEMY ero
CMYTHUKOB C paccTosiHusl B 81 ThIC. KM...

...2 4 45 MUH HaxoANJIHCh HA NYTH K 3eMJe CUrHaJibl OT NnepelaTynKa
KocMuueckoro 3oHaa. [lpoiiasi paccrosHue, uamepsiemoe B 19,2 a. e.,
OHH TaK ocaabJid, 4TO NPUHHMABLIKM HMX LEHTpPaAM [aJIbHEH KOCMH-
YyeCKOH paaMOCBSI3H MPHLIJIOCh BHauya/je WX CK/JAaAblBaTb, Mpexae uem
MPUCTYNMHUTL K 0OpaboTke.

Bnpouem, ¥ nocne HakomJeHWs UMMYJbCbl OblIM CTOMb CJaAabbl, YTO
AJS TOTO 4TOObl FMFAHTCKHM Ha3eMHbIM KOMMJeKcaM Obl10o jerye orae-
JUTb «3epHa» WHPOpMAaUHH OT «MJjeBeN» [OMeX, TeMN MNepegauyd Kax-
JOr0 CHUMKa MPHUINOCh PACTAHYTb MO BpeMeHHW MOUTH A0 4 MHH.

¥YBbl, HECMOTPSi Ha MHOFOUYHCJEHHble YXHIUIPEHHSI, PACCMOTpPeTb Mo-
BEPXHOCTb 3TOH IL1AaHETbl-TMraHTa, MOYTH BYeTBEpPO IPEeBOCXOAsLLeH
no auametrpy 3emJl0, Tak M He yaanocb. BrpoueMm, 3T0 He oueHb
CHJIbHO 00eCcKypax<H/a0o acTPOHOMOB, H 6e3 TOro COMHeBaBUIMXCH, ﬂanl;r
JIM CHUMKH C KOCMHYeCKoro 3oHaa OoJee noApo6HYy0 HHDOpMauulo,
yeM, CKakeMm, CbeMKH C MOMOLLbIO TeJecKonoB, MOAHHUMaeMblX HA a3po-
cratax B BepxHHe caou atmocdepbl. M60 BbicoKHi ypoBeHb 06/1a4HOCTH
YpaHa cma3biBaeT AeTajau obOuied ero noBepxXHOCTH.

HanomHuM, uTO f0/roe BpemMsi aCTPOHOMAaM, pacCMATPHUBABILIHM AHCK
YpaHa gaxe B camble COBepLUEHHbIe ONTHUYECKKe NpUbopbl, 6YKBaNbHO He
3a yto O6blL10 ryaa3oM 3auenutbes. [laxke ¢akT BpallleHHs1 3TOH CXKATOH
C MOJIIOCOB M, CJICAOBATC/NAbHO, CHJIBHO PacKpydyeHHOH MNJaaHeTbl yla-
JIOCb YCTAHOBHUTb He MPAMBLIMH HA0MIOICHHAMH, A JIHILUb MO NePHOAHYECKO-
MYy H3MEHeHHI0O ee 6Jiecka Aa (10 BeJHUYHHEe AOIJIePOBCKOrO CMelleHHs
crieKTpaJjbHbiX JAHHHHA. OKa3anocb, 4To B OTJAHYHC OT 3eMJH W APYTHX
naaHer YpaH, nono6Ho BeHnepe, Bpaulaetcs 1o yacosoii ctpenke. CyTku
Ha YpaHe, cuuTanoch paHee, paBHbl 10,8 u. ToT pe3yabrat Gbl1 NOCTaB-
JIeH MoJ COMHeHHe MOCJeJHUMH ONTHYECKHUMH H3MepeHHsMHU 3¢ @dekTa
Honnepa: HoBoe 3Hauenue (24=*+3) u. [locne pacuimgppoBku U MHPOp-
Mauuu «Bosakepa» MOXHO yTBep)KAaTb, UTO MPOAOJKHTEJNbHOCTb CY-
TOK Ha YpaHe cocrasisier 16,5—17 u. Iloackasano 3ToT BBIBOA Bpa-
leHde o6J1a4yHOro CJoM.

M ewe nerajib, xapakTepHasa TOJNbKO A5 ¥YpaHa, Bpallalollerocs
BOKpPYr CBoel ocu Kak Obl jiexka Ha 6oKy. Ceiiuac, Koraa y Hac BecHa,
COJIHEUHble Jy4Yd NajdloT Ha MOJC MAaHeThl nouTd otBecHo. [lpasaa,
YpaH, Haxoasiwuicss Ha mnepudepuu ConHeuHOH CHCTeMbl, Moayyaert
oueHb MaJsio Tensa u csera — B 370 pa3 meHnbuie, yem 3emasn. Mudpa-
KpacHble JaTYWKH YCTAaHOBHJH, YTO TeMmilepatypa ero BepxHero obJsau-
HOro caos — munyc 212° C, nuxuero — muHyc 192° C. [1puuem ob6naka
Hapy»HOro CJOf — a OHW COCTOSAT, MNO-BHAHUMOMY, W3 Me€TaHa H JPYrux
YrJIeBOAOPOAOB — ABHXKYTCS B 3aBHCHUMOCTH OT IUMPOTHL € PA3HOH CKO-
pocTbio, fAocTHraioien 350 km/u.

ITOT napanokcadbHbli PAKT, CBUACTENbCTBYIOULHMH O CYUICCTBOBAHUH
Ha YpaHe MOIUHbIX BeTpoB, TpebyeT OT YYCHBLIX JOHOJHHTENbHOTO
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00'bACHEeHUs: BCAb HA CeAbMOH NO CUCTy MiaHere COMHEYHOH CUCTEMBbI
TeMnepaTypHblil KOHTPACT MEXKIY NMOJAAPHLIMH W SKBATOPHAJbHBIMH paiio-
HaMi He3HauuTeseH. K uucay HeoObSICHEHHbLIX MoKa 3arafoK IJIaHeThl
OTHOCHUTCA H TO, UTO MOCTOAHHO ocBellcHHoe CoaHueM MoJyulapue
0Ka3aJ0Ch XOJI0JHeEe, UeM Haxoasieecs B TeHn. Kpome Toro, ¢ NOMOLLbIO
yJAbTPaHOICTOBOrO NETEKTOPA Ha COJHEUHON CTOpOHe 3aper{CTpHpo-
BAHO aTMocdepHoe siBJeHHe, Ha3BaHHOe 31eKTpocHsiHueM. [IpoBeneHHbIe
pacueTbl MOKa3aJi, YTO MOTOKA COJHEYHOH 3HCPruM HeJ0CTATOYHO AJf
€ro BO3HUKHOBCHHSI...

Maruutometpol «Bosigxkepa» o6HapyXKuJn y Ypana MarHuTHoe noJe,
O KOTOPOM [0 CHX MOp He Obl10 HHKAKHX AaHHbiX. Ero HanpsiXkKeHHOCTb
npumepHo Ha 159 ™cHbuie, ueM y 3emau. Yto kacaeTcss MarHHUTHbIX
MOJIIOCOB, TO 110 OTHOLIEHHIO K reorpauyeckuM, a TouHee GymeT cKa3arb,
K ypaHorpadu4eckum noarocam, oHH cMelleHbl Ha 55 ° Takxke yCTaHOB-
JIEHO, YTO 3TO MOJIe OTJAHYAeTCA KpalHeH NepeMeH4YMBOCTbIO: OHO MO-
CTOSSHHO MEHSIeTCA He TOJbKO Ha NpOTAXeHWH 84-7eTHero ypaHOBOro
roga — nepuojia o6pauleHus Bokpyr CoJiHIla, HO H Ha MPOTSXKEHHHU ypa-
HOBBIX CYTOK.

Psan nanHbIX, noayuyeHnbix annapaTypoi KOCMHUYE€CKOro 30H1a, Mo3Bo-
JSCT CYMTATh, YTO IJIAHETA HMCET PacIIaBJACHHOC SiIPO, OKPY2KeH-
HO€ MOILUHbIM, AOCTHUralouUM 8 TLIC. KM CJOeM BOAbl, Meperpetoi a0
HEeCKOJNBKHX ThICSU rpaaycoB. DTO He 3HAUUT, YTO OHA KHIUT, MOTOMY
YTO MNOABEPraeTcsi THrAaHTCKOMY CXKATHIO CO CTOPOHbLI aTMOCEepbi.

Ha cHumkax camoro Ypana BHIHbBI BHXPH H UETKO OuUepueH-
Hble XapaKTepHble NATHA  NO-BUAHUMOMY, «sAUCHKH Oypb», a MOXerT
ObiTb, U 06/1aCTH KOHJEHCalUMH MeTalla U aMMHaKa, U3 KOTOPbIX B OC-
HOBHOM cOCTOUT atmocdepa. B unei, kpome TOro, npHCyTCTBYIOT resiuii
(10-—-159%) u naxe auerusell; HC HCKAIOYEHO, UTO MOCACAHHH ob6pas3y-
eTCsl U3 MeTaHa Mo BausHueM u3ayucHus CouHna. [locaenywouiue pe-
aKUMM C YydyacTHeM aueTHJeHa TMPUBOAST K 0OpPAa30BAHHIO KOpHYHe-
BblX UaCTHL, MPUAAIOLLIMX XapaKTePHbIH OTTEHOK OAHOMY U3 KOJEL H pac-
XOASIIIMXCA OT TEeMHOTro NsiTHa Haj nojailocom. Kpome TOro, Ha aucke
YpaHa 3aMeTHO oTAeabHoe 06.1ako, HabalogaeMoe B BUAe APKOH MONOCHI
BONH3M Kpas naateTbl. YUro oHO co6oil npeactrasaser? OnHo U3 u3obpa-
XKeHHH, Mo3BoJasolllee BbIACHUTh OCOOEHHOCTH JBHXKEHHS aTMmocdepbl,
MoOJIy4eHO MocJe TwateJbHoH 06paboTKH CHUMKOB, CeJaHHbIX C HCMOJIb-
30BdHHeM (HOJIETOBOrO, roay6oro U opaHxeporo ¢HJIbTpoB. BBenenue
HCKYCCTBEHHbIX, HJH, KaK roBOpAT (HU3UKH, HEEeCTeCTBEHHBbIX I|BETOB,
MOMOTraeT BbISIBUTb Psifl AONOJHHTeNbHbIX neTaned. Hcceaenosarenei
0c06GeHHO BOJIHOBAJ BONPOC: UTO MOTYT MPeACTaBATh COOOH OTAeJbHble
OKpyrJbie 06pa3noBaHusi, BUAMMble B HHXXHEH 4aCTH AMCKA.

BbisicHun0Ch, 4TO 3TO TeHH, BbI3BaHHbIE Mbl/bIO, MOMNaBIUEH B ONTHU-
yecKylo cucteMy kamepbl. He HckalOueHo, Ae/410T BbIBOA CHEUHAJNUCTHI,
YTO MPOUECCH MalllHHHONH 06paGOTKH H306paKeHHH, HeoOXoaHMble AJs
BbISIBJIEHUS cabo3aMeTHbIX AeTajeld NOBePXHOCTH MJaHeTbl, TaKXKe MpHU-
BOJAAT K MOAOOGHLIM HCKAa>KEHHUSIM.

K HeoOblYHbLIM OCOGCHHOCTSIM Y paHa OTHOCHTCH W OTKpbiTas B 1977
rojy CHCTeMa KoJel, COCTOSIUUX M3 MHOXKECTBA HEeNpo3payHbiX W, Mo-
BMAHMOMY, OUeHb TeMHbIX Koaell. B oTanune ot kosew CaTypHa 3TH y3-
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KHEe, HHTCBH1HbLIE 0OPA30BaHHA, HC BHAHMbIe B OTPaXKEHHOM cBeTe, Obl/H
oBHapyXelibl TOJALKO 110 CHALHOMY ocaabjeHuio Gaecka 3Be3l, OKa3as-
HHXCA 1IPH OpOHTAJALHOM ABHXKeHHH YpaHa (Mo OTHOLIEHHIO K 3eM-
HOMY Hab01aTeI0) 1033811 KOJCIL, YIadeHHOCTb IOCJAEAHUX OT LeHTpa
aadeTnl coctapaset ot 1,6 po 1,85 ee paauyca.

dororpadus Koaew Ypana Obiia cAesaHa ¢ PacCTOSIHHST OKOJIO
4,17 man. kM. LlUupuna 60abliMHCTBA M3 HHX — HECKOJbKO KHJIOMET-
poB. BuaHbl Bce AeBSATL H3BECTHBLIX KoJel. Mexxay HHMH pasiHyduMbl
pasMbITbie TOJIOCH, 06ycCa0BACHHLIE 00paboTKOoH H300paxeHus ¢ no-
mMottbio IBM. Jlas noayuennsi KOHTpacTHOH 1BeTOBOH HHPOpMaLUHU O
3ATeMHEHHDLIX H elle Pa3JHUUMBbIX KOAbllaX YpaHa OblH CleNaHbl liecTb
HX CHHUMKOB C JLIMT@JbHOCTbIO KCHO3HIMH 15 c.

A uto6bl pe3ue OTTEHUTb TPAHHUBLI Ka)JOro Kojbla, u3obpaxe-
HHA, [OJAYUEHHBIC ¢ HCMOJ1b30BAHHEM CBeTO(HJIbTPOB, COBMELLANHCh H
YCPEeAHSAANCD.

Haun6osee spKHM BBITVISIIUT paciooXeHHoe CBePXY KOJbI0 DNCHJOH.
Ouno cBetjioro uBeta. banxe k Ypany — kosabuna Ileabra, Flamma u dta.
Y Hux rogyboBaro-3esncHble orTenkd. Koabua Anbda u bBera — Gosee
CBCTAbLIX TOHOB. M HakoHell, nociaejpHss rpynna u3 Tpex KoJell, MoJy-
YHBUIUX ILUMpoBbIC HaumenoBaHusi 4, 5 U 6, cBeTutrca caabbim Gedibim
cBeToM. Tenepb BMecTe ¢ BHOBb OTKPbIThIMH H3BecTHO |1 KoJseu Ypana.
Yuenble, HCNOJB3YA LBCTOBYIO HH(HOPMAILHIO, CMOMJIH BbISICHUTh NPHPOLY
H MPOUCXOXKAEHHe MaTepHadla Koaell, COCTOAILMX, KaK M0/1aratoT, U3 TeM-
HBLIX JeASAHLIX IAL6 B cpealiemM MeTpoBOro pasmepa.

Tpaektopusi nosicra cTtaHiuu npoJeraja B6JH3H BCeX IMATH H3BECTHBIX
cyTHUKOB Ypaha: Mupanant, Apusas, Ym6pusas, Tutauun u O6epona.
Ho Tenekamepbl «Bosiaxkepa-2» pacemoTpeau eie n1ecsitb, ropa3ao MeHb-
HHX no pasmepy ot 14 no 72 KM B nornepeyHHke — JyH TeMHOro
nBera. CHauaja BMCCTO HMeH OHH TOJYYHJH JIHIIb BPeMeHHble 0603HAa-
yernns: 1985 U-1, 1986 U-1, 1986 U-9. Ceituac ceMb U3 3THX HOBOOT-
KPbITLIX CAYTHHKOB Ha3BaHbl HMCHAMHA 4MCPHKAHCKHX aCTPOHABTOB, IO-
ru6uiux npu kKartactpode «HeancHpxkepas.

Han6ounuiee BHHMaHNe yuelblX cpa3y NPHKOBaJH K ce6e 1Be MaJeHb-
Kue «ayHbi» 1986 U-7 u 1986 U-8. It acnupHo-uepHOro uBeta
CHYTHHKH, PACTIOJNOXCHHBIC HCTIOCPEACTBEHHO y CaAMOr0O HapYXXHOro KoJlb-
a AJAaHeTbl MO 06€ ero CTOPOHbl, OTHECeHbl K THMY «CMYTHHKOB-NACTY-
XOB», aKTHBHO BJHSAIOILHX HA (HOPMHPOBAHHE Ko.lell, B KOTOPbIX, KaK OT-
MCUACTCS, I'0pa3/l0 MCHbIIEC MNbl1H, 4eM B Koabllax CaTypHa.

Ha dotorpadusix 60biinX AVH XOpoUIO pa3JHUUMbl KpaTepbl MeTeO-
PHTHOTO, MO BCCH BCPOSITHOCTH, IPOUCXOXKAEHIA, @ TAKXKe BO3HHUKILHE
BCJAC/CTBHC HEOOBIMHOI BHYTPEHHCH AKTHBHOCTH JAOJHHbI M pa3JjOMbl.
Baoab nekoTopbiX H3 HHX BhITCKdeT H3 TPeuldH KaKoe-TO BelLecTBO M,
MOX0XKe, 3aMCpP34eT HA NOBCPXHOCTH.

Ha O6epone, ckaxem, 0TMeUaeTCd MHOXKeCTBO CBeTJ/IbiX KpaTepoB C
pacxoasuHMHCsL 0T HUX BO Bce cTtopoubl aydamu. [loaarawor, 4to
06pAa30BAJIINCH OHM IIPH MeTCOPHTHOH 6GomOapaAHpOBKe, Korja oT yhaa-
pa aei, CKpbITbIH 10/l TeMHOH KOpoH, oOHa)kKuAcs. 3aech XKe ydyeHble
OTMCTHAH TOPY BHICOTOH OKOJ0 O KM, a TAKXC 3arajlo4Hyld TEeMHYIO
06J1aCTD.
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Pe3ko orauuaercss oT Apyrux Goabwnx JayH Mupanma. 3toT 6su-
KaUIWKMA K YpaHy CNyTHHK AuameTpoM okoJio 500 KM HamomuHaeT Kak
6bl 1eOPMHPOBAHHYIO B pe3y/nbTaTe KOCMHUECKOro KaTak/H3ma cdepy:
C OJHOH CTOPOHbI OHa pasiyTa, ¢ Apyroi — cmioiweHa. Ha ee ¢oro-
rpaduy yepeayloTCs LBeTHble W YepHbie MOJIOChl, 06pa3yloilre «LIeBpo-
HOBbIiI» peabed. Mx mepecekaioT cHHyGOHAA/bHbIE «UapamnuHb». Ha no-
BePXHOCTb Kak Obl Ha/l0XKeH «y30p» M3 YAapHBIX OKPYrJo# (opmbl
KpaTepoB AxnameTpoM 1o 5 kM. Paspeliaiouiasi cnocoGHOCTb CHUMKa —
B KaJp nonaja miowaab guamerpom 220 kM — okoso 600 m. Broane
BO3MOJKHO, uTO Ha Mupauje, kak u Ha cnyTHuKe lOnutepa Ho, npoucxo-
JAT TEKTOHHYECKHE SIBJEHHA.

Ha Tutanuu — camoil kpynuoil ayHe (auamerp 1600 km), cdoro-
rpadHpoBaHHOli ¢ paccTosHHA B 369 THIC. KM, CHELHANUCTbl OTYETJIH-
BO pasauyand fAetaju pa3mepoM ao 13 km. Ee apeBHsas mnosepx-
HOCTb TyCTO HcnewlpeHa Kpatepamu. [lisi Hee XxapakTepHbl T1yGokue
f0auHbL 11nHO# 10 1500 u wupuHoi 1o 75 kM. O6pauennbie k CoiHuy
CK/JIOHbl SIPKO OCBelUeHbl. B HMXHell 4acTH AMCKa — KpaTep AHaMerT-
pom csbitie 200 Km. Ero nepecekaer cpaBHHTE/NbHO MOJIOAasi NOJHHA
wHpuHoi 6oJee 200 kM. B BepxHeil yacTu AHCKa OTUYETJHBO BU/EH yaap-
Hbili KpaTep auamerpom 300 Km.

Hau6osnee 3aragouyHbiM CHyTHHKOM YpaHa mpeiacra] Ym6pusib. B
caMoM JeJe, coceqnre Apusiab U TuraHus GyKBaJbHO HCMeELIPeHbl Lpa-
MaMH METEOPHUTHOrO M TEKTOHHYECKOro NPOUCXOXKJEHHs, a Ha CBeTJo-
nenesbHOM JIHKE 3TOH JyHbl, MpeAcTaBJsolled cOO0H OTIHYHYIO KOCMHU-
yecKylo MuiueHb Anamerpom 1100 KM, naneToJoram He yaa/ocb o6Hapy-
KHTb HH TMPH3HAKOB Treo/JOrHYeCKOH aKTHBHOCTH, HH Jaxe CJel0B
CTOJIKHOBEHHH ¢ MeTeopuTamMu. Ha pOBHOM, «THIaTe/NbHO YXOXKEHHOM>»
JMCKe OTYeTJHMBO BHIAHO JHIIb CTpaHHOe, (aHTacTHYECKOH SIPKOCTH
Koablo. OTdero e 3Ta JyHa TaK NpeKpacHo coxpaHuaach? baaro-
MPUSITHblE KOCMHYECKHE YCIO0BHA UM KOCMETHUECKHE YXHLIPEHHS... HHO-
MAaHeTHOH TeXHOJOrHH?

Ho — nocyxue noraaku B cTopoHy. s TOro 4ytoObl NoJy4HTb Jy4-
LIyl0 M3 cheNaHHbix «Bosmxkepom-2» uBeTHbIX ¢oTorpaui MoBepx-
HOCTH Apu3jsi, cneudasdcraMm MNpUHWJIOCH MPpUGErHyTb K KOMIIOHOBKe
3TOrO M300paKeHHs, HCMOJAb3Ysl OTAedbHbIe (hoTorpaduu 0KHOTO NMOJY-
wapus Apuaas, clelaHHble 4epe3 3eJeHblll, rojy6oil W (HONETOBbIH
GUAbTPl ¢ paccTosiiua B 170 Thic. KM. Bosnbwiasi yactb BHAMMON Mo-
BEPXHOCTH, Ha KOTOPOH pa3JH4MMBbl JeTaju A0 3 KM, FyCTO TNOKphITa
KpaTepaMH M fepeceueHa TpellMHAMH, a TakKxe HepOBHbIMH AOJHHAMH
u pBamMu. Hekoropble u3 Haubosee KpynHbIX AOJAMH 4aCTHHHO 3anods-
HEeHbl CPaBHUTENbHO MOJOAbIMH O6pa30BaHUAMH, Ha KOTOPbIX KPAaTepoB
He CTOMb MHOro. SIpKo ocBelleHHble 06JacTH NpPeACTaB/AAOT CO60H
B OCHOBHOM Kpasi He60/blIHX KpaTepoB. Bo/ibLIMHCTBO KPAaTEPOB HEpas-
JIAUMMBI H3-32 HX MaJOCTH, XOTS OJAHH M3 HMX, AMaMeTPOM OKoJIO 30 KM,
XOpOLIO BUAEH B CpelHell yacTH cHMMKa. [Tono6Hble MOJOAble 06paso-
BaHHA Ha Apusne GopMHPOBAIHCh, BEpPOATHO, B TeYeHHE NJIMTEJNIbHOrO
reo/IOTHUeCKOro (4uTaii — apuajorudeckoro) nepuona. Hecmotpsa na to
yTo AMaMeTp 3TOH JyHb YpaHa cocrasiasier Bcero 1200 KM, ona, mo
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MHEHHIO TIaHeTOJIOroB, MpeTepnesa B MPOLLIOM 3HAUYHTE/bHbIE Te0J10-
rnyeckve npeobpa3oBaHHs.

BoinmoaHWB HayuHylo nporpammy, «Bosimxkep-2» npuber K HaBura-
ILHOHHOMY MaHeBpy, npeanoxkeHHomy ®. Llanaepom ewe B 20-e roabl 1
MO3BOJISIIOLEMY COKPAaTUTh PacXoj TOIMJIMBA U BpeMs nepeJeTa.

PeakTHBHbIM JABHraTesieM TPAeKTOPHS 30HAA Oblla CKOPPEKTHPOBAHA
TakK, 4To, NMOXOGHO TpaMIJIHHY, MOLLHO€ TrpaBHTaLlHOHHOE MoJe YpaHa
or6pocuso ero B cropony Hentyna. Takum o6pa3om, H3MEHHB Hampas-
AeHue mnoJera, «Bosinxkep-2» 24 asrycra 1989 roaa nosxken npoJererb
B 7500 KM OT 06/1a4HOrO0 CJ0s €elle OAHO NJaaHeThl 3araflok. A 4to naJee?
[To o6pa3sHoMy BbipaXKeHuio amepukaHckoro actpogusuka K. Caranua,
3TOT MEXIJIaHeTHbI 30HA XKAeT Mex3Be3JHoe Oyayuiee.

HayuHo-nonysasipHoe usganue

HukonaeB Anekcanap

['a. orpacaeBoit pepakrop JI. A. Epasikur

Penakrop I' I' Kapsosckuu

Mun. penakrop Jl. Jl. Hecrepenko

O6n10KKa XyA0XKHHKA B. H. [lanteaeesa

Xynox. peaakrop M. A. Babuuesa

TexH. penakrop H. B. Kzeykasn

KoppekTtop H. B. Boedanosa

Mb Ne 10332

:_‘.Jluuo B na6op 14.?&89. Hloanucano k newary 15.11.89, T-18609. @opmat Gymarn 60 x40/ ;.
>ymara rasetHas. [apuurypa anteparypuan. [leus ceTHas. Yea. new. a. 3,00. Yea. wp.-ort. 8.25.
Yu.-uaa. a. 3,31 THpapm 2%24247 ;K_;. '3}:3:3“19"4(?19”5 oiesTnn. Nen, Dot 8- S Haw. anoh 0.8
Liena 15 kon. Hapateancrso «3nanne». 101835, I'CIl, Mocksa, llentp, npoeaa Cepona, 4.

Huneke 3akasa 894112,

Ovnedarano ¢ nuenok tunorpagun MO Ne 12 ua noawrpadkombuuare LLK JIKCM Yipanun «Mo1oaus

ggﬂe:‘? Tpynosore Kpacvoro 3uamenn HITO LIK BJAKCM «Mosogan rsapausa» 252119, Kuen, va. [lapxomenxko,
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