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Bacunwii iBaHoBuy Mopo3. Mo6eabl u nopaxeHus.
Pacckasbl Apy3eit, Konner, y4eHUKOB 1 ero camoro

KHura noceAleHa M3BECTHOMY YUYEHOMY, BblaloWeMyCca UCCNefoBaTeNio nnaHeT
Ha3eMHbIMV 1 KOCMWUYECKUMUN CPEACTBaMM, OCHOBOMOJIOXKHNKY OTeUYeCTBEHHOMN
LWKONbI MHPpPaKpPacHO acTpoHoMuw, npodeccopy Bacunuio ViBaHoBU4y Moposy,
N copepXuT aBTobuorpaduyeckne 3anuckum Bacunua ViBaHoBuua «Ha MbinbHbIX
TPOMWHKaX JanéKux nnaHert...» 1 BOCNOMUHAHWA ero Koaner, Apy3en U y4eHNKOB
B Poccum 1 3a py6exxom, NPOBOAMBLUMX C HUM MNIAHETHbIE UCCIefoBaHUA, pa3ge-
NABLWNX papocTb nobes 1970-x 1 1980-x roaoB 1 ropeyb Nopa)KeHuin KoHUa Beka,
BOCXMLLABLUMXCA €ro TanaHTOM, MyAPOCTbIO, CTOMKOCTbIO U CUNON AiyXa.

Vasily Ivanovich Moroz. Victories and Defeats.
Stories Told by the Friends, Colleagues, Students and Himself

The book is dedicated to the memory of an outstanding scientist, world class ex-
plorer of the planets by both ground-based and space based methods, a found-
er of Russian infrared astronomy Professor Vassily Moroz. It contains his auto-
biographical notes named “On the dusty paths of far-away planets...; as well as
memories of his colleagues, friends and students from Russia and other coun-
tries — those who worked with him on the planetary research and shared the joys
of victories of 1970-1980th, and bitter disappointments of the end of the century.
They admired his talent, knowledge, wisdom, passion for science, resilience and
strength of spirit; and remember him as a teacher, a colleague, and a friend.
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BACUJINA UBAHOBUY MOPO3 (20 mas 1931 - 23 nioHs 2004)



Bacunuin UBaHoBMY Mopo3 — LIMPOKO M3BECTHLIN YYEHDIN, BbIJAIOWMNIACA NCCefo-
BaTeslb MnaHeT Ha3eMHbIMU U KocMmMyeckumn cpeacteamu. CBOKO HayuHylo feATenb-
HOCTb Hayan C perncrTpaumm MHGpPaKkpacHbIX CNEKTPOB MIaHET C MOMOLLbIO HAa3EMHBbIX
HabnogeHnin Ha Teneckonax KOxHow ctaHumm TAULL n Kpbimckoi obcepBaTtopumn
N MONyYMn pAA BbIOAIWMXCA HAYYHbIX Pe3ysbTaToB: OGHAPYXWN NefAaHON MOKPOB
Ha MOBepPXHOCTV CNyTHWKOB KOnuTepa, CBA3aHHYl0 BOAY B MapCMaHCKMX mnopopgax,
onpegenun fasneHue B atmocpepe Mapca n conepkatue CO, B atmochepe Berepsl.
C 1967 rofa B.W. ctan akTBHbIM YYaCTHMKOM MCCI@AOBaHWI NIAHET KOCMUYECKAMMU
annapaTtaMu U pyKoBoAMTeNemM MHOTNX SKCNEePUMEHTOB Ha COBETCKMX aBTOMATUYECKMX
MeXMnnaHeTHbIX cTaHumAx. B./l. Mopo3 nonyunn nuoHepckme pesynbTaTbl, KacatoLye-
CA CBONCTB 1 cTpoeHnsa atmocdep Mapca n BeHepsl, atmocdepbl kKomeTbl fannesn, co-
cTaBa nosepxHoct Poboca. Bacunuin MiBaHoBMY co3aan oTeuecTBeHHYIO NNaHETHYO
LUKOJY WU BOCMUTAS KOMIEKTVB CNEeLMancToB, KOTOPbIE YCMELWHO YYacTBYOT B MeXAy-
HapOAHbIX KOCMUYECKNX MPOorpaMmmax.

Vassily Moroz — a widely known scientist, an outstanding explorer of the planets
by both ground-based and space-based methods. He began his life in research with
registering infrared planetary spectra by ground-based observations using telescopes
of the Southern Station of Sternberg institute and Crimean observatory. Then he ob-
tained stunning novel results: discovered an ice cover of the surface of Jupiter's satel-
lites and the bound water in Martian soil, determined the pressure of Martian atmo-
sphere and CO, content in the atmosphere of Venus. From 1967 Vassily Moroz became
actively involved in planetary research and developed spacecraft instrumentation for
tne missions to Mars and Venus. He was the Pl in many projects carried out from the
interplanetary stations. He obtained pioneering results on properties and composition
of Martian and Venusian atmospheres, atmosphere of Halley comet, and composition
of the surface of Phobos. Vassily Moroz founded the Russian planetary scientific school
and brought up an active community of talented scientists that successfully partici-
pate in the international programs of space research.



BACUINA UBAHOBUY
(BMECTO NPEANCNOBUA)

J1. M. 3enensiti, dupekmop UKW PAH, akademuk PAH

A He Cpa3y cornacumnca C npeannoxeHmnem coctasutena 3TOW KHUMM HanucaTb
B KayecCTBe npeancsioema HeECKOJIbKO BBOAHbIX CJTOB.

K coxaneHuio, A nouTn HUKorga He 6bin 65130k ¢ B.U. (nouemy «noutn», 06b-
ACHIO B KOHLIE), HO OKOJI0 TPEX AECATKOB JIET C MHTEPECOM, CMELLAHHbIM C BOC-
XVLLEHMEM, Hablo4an ero MHOrOCTOPOHHIOK AeATENIbHOCTD.

Boobule, B Poccun, B otnnuue, Hanpumep, oT OpaHuuy, ropu3oHTanbHble
CBA3N MeXAy HayuHbiMK rpynnamu manbl. OblieHre B OCHOBHOM MPOUCXO-
OUT BEPTUKANbHO: YUNTENA — YUYEHUKU- YUYEHUKN YUYEHMKOB... Bo OpaHunn
U MHOTMX OPYrnx CTpaHax ropasfo CUibHee ropu3oHTalbHble CBA3W: MpPO-
deccopa obLatoTca ¢ npodeccopamu, acnNMpaHTbl C acCNUpaHTamn 13 Apyrnx
HayUHbIX Fpynn, CTyaeHTbl co ctyaeHTamn. XoTa B IK/ noe3aku Ha KapToLKy
BHOCUAN HEKOTOPYIO MOOGWUNBHOCTb B 3Ty CTPOWMHYIO FOPU3OHTaNbHO-BEPTU-
KanbHylo cuctemy, mbl € B.W., xoTa cngenn uyTb N1 He B COCEAHUX KOMHaTaX,
Mo CyTu, MOYTU He 06Wanncb apyr ¢ gpyrom. Ho HeCKONbKO 3MM30A0B, CBA-
3aHHbIX C HMM, HAKPeNnKo Bpe3anucb B Mol NamATb. Hagetoch, faxe Takomn
B3MNAAQ M3paneka 6yaeT MHTepeceH Tem, KTO ropasfo Nydwe n 6nuke meHs
3Han Bacunwna MBaHoBunya.

Yawe Bcero A BcTpevanca ¢ Bacunnem MBaHoOBMYEM Ha 3acefaHMAX YUEHbIX
COBETOB. 3TV BOCMOMMWHAHUSA, KOHEUYHO, HaNIOXUIUCh APYr Ha Apyra, HO 06-
Waa KapTrHa npomucxofdulero obbluHoO 6bina Takoa: B.W. He xoTen TepATb
HW MUHYTbI AParoLeHHOrO BPeMEeH Ha MyCTble Pa3roBOpbl, K KOTOPbIM, K CO-
XaneHuio, OUYeHb YacTo CBOAWINCH 3TN 3acepaHna. O6noXmnBLINCH TONCTbIMA
naykamm Gymaru, B.U. 06bl4HO UTO-TO MpaBuSI B HUX, NUCaN KaKuie-TO KOM-
MeHTapuu, n3pefKka NoAHMMAN rofioBy, NPUCTaNbHO FAAEN Ha BbICTyNatoLLe-
ro CKBO3b TOJICTble CTEKA OYKOB 1 6pocan KOPOTKYI0 pemMapKy Wnu 3agaBan
KaKol-To BOMPOC, BCeraa no fesy 1 B camylo TOUuKy. BugHo 6bino, uto, Kak
HOnun Llesapb, B.. mor genaTtb cpa3y HeckonbKo Aen. f1 Toxe 4acTto CKyyan
Ha 3acefjaHuax YuyéHoro CoBeTa 1 BTallHe 3aBMAOBAN eMy — TakK OTKPOBEH-
HO 3aHMMaTbCA CBOUMM AeflaMu B 3TO BpemaA A BCE-TaKM eLlé CTeCHANCA, fa U,
B oTAnune ot B.W., cocpeioTOUeHHO CKIOHMUBLLEroCA Hafj CBOMMM CTaTbsMMU,
BPAA N cMor Hbl 0CTaBaTbCA MNOSTHOCTBIO BKIIOYEHHDIM, KaK OH, B XOf 3acefa-
HuA. BoobLue, HK pasy 3a MHOTO NIeT He CJiblla HU OJHOro CAIUWKOM obLue-
ro U NPOCTPaHHOrO BbICTYNeHNA B. /. — Bcerga TOUHO, KpaTKo U abCoNOTHO
no geny.

HaBepHoe, Kakoe- TO nofco3HaTeNlbHOE YyBCTBO BE€JIO €ro — MOHUMan, 4to
KOJIMYECTBO KHUT 1 CTaTen, KOTOPbI€ OH XO4YET N MOXKET Hanncatb, NPeBbILIAET
oTnyLweHHble eMy rofbl XU3HW.

Cnepytolee ApKoe BOCMOMUHaHME — JOKTOpcKas 3awumTta Onera Kopabnéaa
B 2003 rogy, nocnegHem, NOJIHOM rofy *u3Hu Bacnnusa MisaHoBunya. B.U. 6bin
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HecKpblBaeMo cyacTinB. TakuM pafoCTHbIM MU JOBOJSIbHBIM i HUKOTAA HU [0,
H¥ nocne ero He Bugen. Cama no cebe 3almta NPoxoausIa NpekpacHo, Ho Bce
NpYCyTCTBOBaBLUME MOHMMAK, YTO NPOVCXOAUT HeUTO Bonbluee, Yem 06bIY-
HaA 3awwTa. B./. HakoHel Hawén npeeMHuKa, NpofosKaTena cBoero gena
(maneko He KaxgoMmy KpyrnHOMY YYEHOMY 3TO YAAETCA) U C ropfoCTbiO rOBO-
pun o TOM, UTO eMy HpaBUTCA, Kak paboTaeT Kopabnés — Be&T HOBblE SKC-
NepuUMeHTbl, CTapaeTca BHUKATb BO BCE HOBble TEOPUN U MoAaenw, rnyboko
«KOMaeT» B KaX[0l peLuaemoit 3agaye 1 Boobue Kopabnés — «3To BbIINTLIN
A B MOMIOAOCTU». KTO-TO HE COBCEM NOBKO MOLYTUN O HECOOTBETCTBUN raba-
PVTHO-MaCCOBbIX XapaKTepUCTUK, HO 1 TyT Bacunun MBaHOBUY Kak-TO NoB-
KO oTwyTuncA. Yepes HeckonbKo NeT, Koraa Havana GbopmmnpoBaTbca HOBas
cTpyktypa ynpasnernunsa VUKW, Oner, c nogaum B.W. ctan ogHUM 13 «uyeTbipéx
3aMIVNPEKTOPCKMX CJIOHOB», HAa KOTOPbIX 3Ta CTPYKTYpa 6onee-meHee ycnewwu-
HO JepXnTCA [0 CMX Nop.

PacckasaB 0 camom cyacTivBOoM, Ha Mol B3rnag, AHe Bacunua MBaHoBuua,
BCMOMHIO Ternepb 1 O CAMOM HECHACTHOM. STO XONOAHbIV 1 AOXKANMBbIA AeHb
B HoAbpe 1996 roga — AeHb 3anycka «Mapca-96». He 3Hato, noyemy — Ho
C yTpa 3TOro AHA MeHA TOMUJIO Kakoe-To Taxénoe npeguyscTsme. [ToMHI0, UTo
KOrga Mbl MO3AHUM BeYepoM Cagunincb B aBTOOYC, CToAWMN y 3aaHna UKW,
ytob6bl exaTb B LIYM, KpnctnaH bervH cnpocun mMeHs o npuunHe rnyboKon
MPayYHOCTN Moeli GU3NOHOMUW.

He xoueTcs cHoBa pacyécbiBaTb BOCMOMMHaHUA 06 3Tom AHe. A cToAn pagom
¢ Bacnnvem VBaHoBMYEM B TOT MOMEHT, Korga npuwna BecTb 06 aBapuu.
B otnnume ot «@obocar, ubsA aroHma B 2011 rofy pacTaHynacb NoYTU Ha ABa
mMecAua, — 34ecb AmMarHo3 Obin NocTaB/ieH NpakTuyeckn cpasy. He nomHio
oduumanbHoro ctatyca B.W. B npoekTe, HO BCe 3Hanu, 4yto Bacunuin VeaHo-
BWY 6bin 1 ero aywon, n ero cepguem. He gait Bam 6or ysugeTb nnLo Yenose-
Ka, Korfa 3a CYMTaHHble MTHOBEHUA PYLUNTCA JEN0 €ro XXM3HW — MyCTb Aake
He BCeW XM3HM — a Tonbko 10-15 net, — A yBepeH, uto Bacunuii iBaHoBMY
nepexun 3Ty Tpareguio 6onesHeHHee BCex OCTalbHbIX. Tpareaua ycyrybu-
nacb TeM, YTO BCKOpe Moc/e 3TOro noTepren aBapuio N amepuKaHCKMIA 30HA
Mars Climate Orbiter c npnéopom B.W.

KoHeuHo, Kak Bcerga nocne 3arnycka, roOTOBWINCH MbllUHble MpPa3gHEecTBa,
OT 3aKYCOK JIOMUIUCb CTOMbl, TONMWANCD MHOTFOYMCIIEHHbIE WHOCTPaHHbIe
rocT, — ¥ A AOC/IOBHO NMOMHIO @ ANHCTBEHHbIE C/I0Ba, CKa3aHHble Bacunmem
MBaHoBuYem — VIHHe AdaTKMHOI — pacnopaanTesto 3TUX TopXKecTs: «/HHa,
cnvBai Bofly — bGaHKeTa He byaeT».

YBepeH, uTo 3Ta KatacTpoda cokpatuna u3Hb B.U. OH cTan BbirnageTb
Kakum-To 6onee ycTanbiM 1 OTPelWEHHbIM. Hawwm nonbiTky MNOoBTOPUTH
MAPC-96 He ypanucb — CoBeT No KocMmyeckum nccnegosaHnam PAH nocne
ponrux gebatos otgan npuoputeT npoekty GOBOC-TPYHT, KoTopbili AomxKeH
6bl1 COBMECTUTb MHTepechbl reonoroB NEOXW n atmocdepymkor UKW, Ho
1 3TOT NPOEKT XJaJ1 MOXOXMNIN KOHeL, Ha AiHe TXoro okeaHa.

Ho pgpyras nHkapHauma MAPCA-96 B Buae eponernckoro npoekta MAPC-
SKCIPECC Bcé »e ocywecTtBunacb B 2003 rogy 1 3ameyatenbHo, 4To Bacnnun
MBaHoBMY yBUAEn nepsble pe3ynbTaTbl TPEX POCCUNCKMX NPUOOPOB, B3ATbIX
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€BPOMNenckUMmN Apy3bsaMn Ha 6OPT 3TOro 3amevatesibHoro (ycrnewHo pa6o-
TalowWwero Ao CMx Mop) KOCMMUYeCKoro arnnapara. Bcero Heckonbko mecsaues
oTBesla eMy cyabba Ans 3Toi AONroXAaHHOM paboTbl. B 3Tm nocnegHue me-
cAubl Bacunuin MlBaHOBWUY, HECMOTPA Ha NOACTYNaoWme 601e3HK, faxe Kak-
TO BHewHe npeobpasusica — OH ycnen MoAroTOBUTb K MeyaTty HeCKOSbKO
cTaTeil, Npuuém ofHy 13 HIX — npo nbabl H,0 1 CO, B NonApHbIX Wankax —
ony6nkoBan B xypHane Nature.

B 2001 rogy Hauanca Tparmyeckuii nepuopg B xm3Hm VKW — 3abonen Haww au-
pektop Anbbept AbybaknpoBuy lanees. He cpa3sy, oueHb NOCTENEHHO, MOHU-
MaHue 3TOro OO 0 MHOrMX B VIHCTUTYTeE, CTana AicHa Heo6XxoANMOCTb ne-
peMeH 1, Kak BCerga B TakMe MOMEHTbI, HaYaNloCb CUSIbHOE BPOXKEHNE YMOB.
MHorune «BHewHMe» akaeMUKN CTanu NPUCMATPMBaTbCA K MeCTy AMPEKTO-
pa NKW.

B moeli cyabbe pelualolyto posb Cbirpan pasroBop, Kak ceryac NOMHIO, Ha
[VIBaHUVKe B LEHTPE OTOOpaXXeHWA C Tpemsa rMaBHbIMU «akcakanamu» UKU:
0.W. TanbnepuHbiM, B.. Mopo3om u IH. 3acteHkepom, nocne KoToporo
A pewwnnca CTyNnTb Ha OKa3aBLUYOCA [OBOSIbHO AJIMHHOM U CKOMb3KOW AO-
POXKy npeemMHuKa Anbbepta Abybakmposuuya.

Hapo npwsHatb, 4To, N0 KpalHen mepe, B TO BpeMA st Gbll JOBOSIbHO Y3KUM
CNeumanncToMm, 3aHNManca BCIO XM3Hb B OCHOBHOM GU3MKON Mnasmbl, a TyT
KPYr, KaK celyac roBOPAT, KOMNETEHLWI, KOTOPbIMK A AOMKeH 6bin obna-
JaTb, BHE3anHo oyeHb paclumpuca, u Bacunuin iBaHoBMY oKasan mMHe B 3Tn
MecALbl HeoLEeHMYIo nomollb. Bmecte mbl rotoBmnm npeseHtaumio Ha Co-
BeTe No Kocmocy PAH o HOBbIX pe3ynbraTax nccnefoBaHUi NAaHETHbIX aTMO-
cdep. Bacunuin MBaHoBUY BHEC TyAa CBOIN N0GUMBIV Te3UC 06 Snoxe TENNOro
1 BnakHoro Mapca, a A paccygan o TParMyHoOCTU NOTepu NNaHETON MarHuT-
HOrO NonA, NPUBOAALLEN K 3p0o3umm eé aTmocdepbl.

B mapte 2004 roga B lMNapwuxke coctoanocb 3acefaHvie 6iopo KOCIMAP, roTo-
BuBlLee leHepanbHylo Accambrelo, KoTopasa AoO/MKHa Oblna NPowT B TOM
xe Mapwxe. OgHMM M3 BONPOCOB OblfIO HarpaxaeHwe rnaBHOW Medanblo
KOCTAP 3a HayuHble [OCTVXKEHNA B KOCMUYECKUX NCCNiefoBaHUAX. [MaBHbIM
N eAUHCTBEHHBIM (aBCONMIOTHO 3aCNy»KeHHbIM) KaHgmaaToM 6bin apyr B.U. Kak
BnamoH (KOHeuHo, cbirpasno ponb 1 To, Yto Accambnes gomkHa 6bina npon-
T1 Bo OpaHunn). Bacununii iBaHOBMY TOXe Obin B YMC/ie KaHAWAATOB, HO Me-
Janb Bcerga Bpydyanacb B €4MHCTBEHHOM uyncre. YTo-To TONKHYNO MeHs, 1,
XOTA A NPUCYTCTBOBA Ha 3acefaHnK 6I0PO Ha NTUYbUX NpaBax (CTan YNeHOM
6t0pO TONbKO Yepes fBa rofa), A NOAHAN LYM, FOBOPSA, YTO HaZlo BPYyUYMTb ABe
MeAanu 3a TemaTUyeckn 6nmsKre nccnefoBaHnsa (4acTo COBMECTHbIE), MPo-
BeféHHble bnamoHom 1 Mopo3om. He 6e3 Tpyga, HO yaanocb co3fatb npe-
uepeHT, u ¢ Tex nop KOCIMAP goBonbHO 4acTo Bpy4yaeT no ABe Takue mefanu
(B 3TOM rogy Ha 40-11 Accambnee B MockBe meganu 6binu BpyyeHbl acTpodu-
3uKy A. Puget n kocmoduzuky D.J. McComas).

B utore Bacunuin iBaHOBMY 6bln HarpaxaéH 3TOM Mefasnbio, HO He LOXWN
o camoi Accambnen. Oner Kopabnée npuHan 3Ty meganb 1 oT nmeHn B.U.
NPOU3HEC MPeKPaCcHY OTBETHYIO peub. Y MHOrmMx apysen Bacunma MeaHo-
BMYa Ha rnasax 6binm cnésbl. Heckonbko uneHoB biopo notom 6narogapunu
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MEHSA 3a [JaBJIEHNE Ha HUX — HUMKTO He NpocTun 6bl cebe, ecnun 6bl 3ameya-
TesibHble fJocTvKeHuA B.W. B nccnepoBaHusaxX nnaHeTHbIX aTMochep He 6bin
6bl OTMEeYEHbI 3TOW NPECTUMHON MEXAYHaPOAHON Harpadon.

A1 poBoONbHO YacTo BCoMuHao Bacunua MBaHoBMYa B TOM No3e, 0 KOTOPOW
Hanucan BHauane, — GIM30PYKO CKIOHWBLIMMCA Haf TOSICTON PYKOMUCbIO
N BbICTPBIMU ABUXEHUAMN aBTOPYUKM BHOCALMUM B HEE MHOFOUYUCIEHHbIE
npaeBku. Kak 1 OH, A yXe nepectan CTeCHATbCA NPaBWTb CTaTby BO Bpems
CKYUHbIX JOKNaZl0B, HO eLlé yuycb OCTaBaTbCA NPW 3TOM B Kypce npoucxoaa-
Lero Ha TpnbyHe.

Mpowno yxe 10 net co gHA yxoda Bacunua VMBaHoBuua. fogbl 3TM He Ha3o0-
Béwb nérkumun. Motepa «Doboca-NpyHTa» nopkocuna mHorux B UKW, oco-
6eHHO B nnaHeTHOM oTaene. PafyeT, KOHEUYHO, UTO Ha MHOTMX 3apyOeXKHbIX
annaparax, uccnegytowmx Mapc, BeHepy, JlyHy, y>ke no MHOTy neT OTANYHO
pabotatoT caenaHHble B UKW poccuinckue npnbopbl. [OTOBUTCA U COBMECTHBIN
€BPONeriCKO-ANOHCKO-POCCUICKMI MONET K MepKypuio.

B otaene B.W., Hapagy c BeTepaHamu, BCE 6ofiee akTVBHYIO POJfib UrpatoT
cpefiHee 1 MONofoe NMOKOJSIEHNA nccnefoBaTenein. Bnpouem, 06 3Tmx gecatu
rogax noapobHo byaeT pacckasaHo B ctatbe O. Kopabnésa.

He xoueTca nponsHOCUTb FPOMKMX CNIOB, roBops o Bacunum MBaHoBnue. OH
6bl1S1 JOBOSIbHO »KECTKMM 1 MaTOKOMMPOMMUCCHBIM Ye/TOBEKOM, KOTrAa Aeno Ka-
canocb Hayku. LieHnn Kaxayto cekyHay BpeMeHU, OTBEAEHHOTO eMy CyAbOOI,
Co3fan OYeHb CWbHbIA OTAEN, HamnmMcan HEeCKONbKO 3aMeyaTesibHbIX KHUT,
BOCNUTaN MHOMMX YYEHUKOB, HAMHOIO MEeHbLLE, YeM Mbl Ceyac, TpaTun Bpe-
MEHUN Ha OKOMOHAYUHYIO cyeTy — Oblil HAaCTOAWMM YUYEHbIM. / Ham, Kak B U3-
BECTHOM aHeK[oTe Npo mMapluana POKOCCOBCKOro, — YTO HaM OCTaéTcA: ocTa-
ETCA 3aBNAOBAaTb 3TOWN HACbILLEHHON U APKO MPOXKUTON HaYyUHOM XKU3HN.



BACUJINIA UBAHOBUY MOPO3 .
N TroCyaAPCTBEHHbIN ACTPOHOMUYECKUUA UHCTUTYT
um. N.K. WUITEPHBEPIA

A.M. Yepenawyk, oupekmop FAVILL MTI'Y, akademuk PAH

Bacunuin MBaHoBMY MOpPO3 — LUINMPOKO M3BECTHbIN YUEHDI, BblAAIOLWMNIACA NC-
cflepoBaTesib NIaHET Ha3eMHbIMM U KOCMUYecKumu cpepcteamu. B . Mopos
poaunca B Mockese B 1931 rofly, OKOHUMNI MeXaHWKO-MaTeMaTuyecknin oa-
KynbteT MI'Y no cneunanbHocTn actpoHomua B 1954 ropy. B 1954-1956 rogax
paboTan B Actpodusmnueckom nHctutyte AH Kasaxckow CCP, B 1956-1974 ro-
Jax — B [ocygapCTBEHHOM acTpPOHOMMYECKOM MHCTUTyTe M. M. K. WTepH-
6epra MI'Y, c 1974 roga — B VIHCTUTYTe KOCMMYeCKUX uccnepgosaHuii AH
CCCP, 6bin 3aBegytowm otaenom «Ousnka nnaHeT 1 manbix Ten ConHeyHowm
CUCTEMDI.

C cepepuHbl 50-x rogos npownoro cronetna B.W. Mopo3 Hauan co3paBatb
WNK-acTpoHomuio (B fmanasoHe 1...20 MKM), 1 yepe3 Heckonbko net B CCCP
nosiBMacb 3Ta, OTHOCMTENIbHO HOBasA 06nacTb HabsoAaTeNbHON acTpodpu3N-
Ku. bblnn npoBefeHbl NMoHepcKme HabnogeHVA XONoAHbIX 3BE3[, NaHeTap-
HbIX TyMaHHoCTei1, KpaboBraHOM TYMaHHOCTM 1 A4pa Hawwel fanakTuku.

B obnactu nnaHetonorun B.W. Mopo3 Hauan CBOK HayuHyl0 OeATeNbHOCTb
C perucTpaunn HPpaKkpacHbIX CNEKTPOB MaHeT C NOMOLLbID Ha3eMHbIX Ha-
6noaeHun Ha Teneckonax KOxHon ctaHumm FTAULL n Kpbimckoli acTpodursnye-
CKoW 06cepBaTOpUN 1 NONYYMI PAL BbIAAIOLWMXCA HAYUYHbIX pPe3ysbTaToB: 06-
HapyXu1n negaHoOM NOKPOB Ha MOBEPXHOCTU CNYTHUKOB KOnuTepa, cBA3aHHY0
BOAY B MapCMaHCKMX Mopofax, onpeaenun AaeneHue B atmocdepe Mapca
1 copepxaHue CO, B aTMmochepe Berepbl. C 1967 roga B.U. Mopos ctan ak-
TUBHbIM YYaCTHUKOM MCCNefoBaHWi NaHeT KoCMUYeckmMmn annapatamu (KA)
N pyKOBOAUTENEM MHOIMMX SKCMEPMMEHTOB Ha COBETCKMX aBTOMATUYECKMX
MeXMnaHeTHbIX cTaHumAx «Mapc-3». «Mapc-5», «BeHepa-5-16», «Bera», «®o-
60C». bbINn NonyuyeHbl HOBblE Pe3yNbTaTbl, Kacalolwmecs CBONCTB U CTPOEHMS
atmocdep Mapca u BeHepbl, atMochepbl KomeTbl lannen, coctaBa NOBepXx-
Hoct ®oboca. B npoekte MAPC-96 B.. Mopo3 6bin1 HayuHbIM pyKkoBOAuUTe-
nem, a B npoekte MAPC-3KCIPECC — yyaCTHMKOM CNeKTPOCKOMUYECKMX IKC-
nepumeHTtos NMOC, OMETA n CMNKAM, KoTopble npogomkatoT pabotaTtb 1 B
Hawwy gHW.

B.W. Mopo3 co3fan oTeyecTBEHHYIO MIAHETHYIO LLIKOMY W BOCMWTaN KOMNeK-
TUB CMELManncToB, KOTOPbIe YCMELHO YYacTBYOT B MeXAYHaPOAHbIX KOCMU-
YeCKUX NporpamMmax.

B.WN. Mopo3 ony6nukosan 6onee 240 paboT, MHOME N3 HUX B TaKUX PENTUH-
roBbIx »KypHanax, kak Nature, Science, Icarus, Planetary and Space Sciences,
Advances in Space Research n gp. EMy npuHagnexar Takxke moHorpadum
«®u3uka nnaHet (1967) n «@usmka nnaHetbl Mapc» (1978), oH coaBTOp yueb-
HUKa «Kypc obLueit acTpoOHOMUMY», NepeBeAEHHOIO Ha MHOrMe A3bIKK (5-e 13a.
1983).



Bacnnuin ViBaHoBMY Mopo3 3a cBOWM Bblgatolwmecs 3acsyrm 6bin yaoocToeH
MHOeCTBa NPeCTVKHbIX Harpag 1 Npemuin, B uncnie Kotopbix focyaapcreeH-
HaA npemua CCCP (1985) n OppeH Tpyposoro KpacHoro 3HameHu (1976).
B 1999 rogy emy 6bl10 NMPUCBOEHO MOYETHOE 3BaHWeE 3acny>KeHHOro fes-
Tena Haykm Poccuiickoni Qepepaummn. B 2004 rogy pelieHnem npesunguyma
KOCIMAP emy npucyxgeHa rnaBHaa npemust KOCMAP. OH 6bin genctautenb-
HbIM unieHoM MeXayHapOofHOW akajeMun acTPOHABTUKU W MOYETHbIM une-
HOM Poccunckon akagemmy KOCMOHaBTUKU. B yectb B.W. Mopo3a Ha3BaHbl
KpaTtep Ha Mapce n actepong N2 16036.

Jonrve rogbl pabotbl Bacunna ViBaHoBnuya Moposa B TAULL MIY octasnnn
0 HEM [obpylo NaMATb KaK O BblAaloWeMCsl YYEHOM, Negarore 1 NPeKPacHoOM
yenoseke. bonee 25 net B.WU. Mopo3 npenogasan B MI'Y, 6bin npodeccopom
MockoBckoro yHuBepcuteTa. Y Bacunua ViBaHoBMuYa Bcerga xBatano Bpeme-
HW, cepaua v aywmn ana Kaxkgoro. Takne niogn — yMHble, YeCTHble, oTaaLwume
HayKe BCe CUMbl, >KUBYLLME ASIA HAyKN — ABNAIOTCA JOCTOAHNEM CTPaHbI.



BACUNINIA UBAHOBUY MOPO3
BNOTPAOUYECKAA CMIPABKA

BACUNIAM NBAHOBNY MOPO3 — BblgatoLminca yUéHbIN, LINPOKO U3BECTHbIN
uccnefoBaTenb MnaHeT Ha3eMHbIMU M KOCMUYECKMMMK CcpeacTBamu, nuaep
OoTeYeCTBEHHON UHOPAKPACHON aCTPOHOMMU, 3aC/yKEHHbIN AeATeNb HayKu
Poccuinickon ®Oepepaunn, naypeat focynapcTBeHHON npemun, jokTop ¢usn-
KO-MaTemMaTMyecKnx Hayk, npodeccop. B./. — aBTop 6onee 240 ny6nmkaymn
B Hayu4HbIX XypHanax, MoHorpaduin «dusnka nnaHet n «dDusmnka nnaHeTbl
Mapc», coaBTOp MHOroKpaTHO nepensfgaBasluerocs yyebHuka «Kypc obuien
acTpoHOMUW». [lecaTKM YUEHbIX, YCnelHo paboTalowumx B pa3nnyHblX acTpo-
HOMMYECKMX UHCTUTYTax 1 obcepBaTopuax Poccum n 3a pybexom, HasbiBaloT
ero Yuntenem. OH co3gan MnaHeTHYIO WKOJMY U BOCNUTaN KO/UIEKTUB crewu-
annCToOB MUPOBOTO YPOBHSA, KOTOPbIE YCMELLIHO YYacTBYIOT B MeXAYHaPOAHbIX
NnaHeTHbIX Mporpammax. Ero omnnuann HeyTomMmMbI Byx uccriefoBaTtens,
BbICOKMIA MpodeccnoHan3m, Y4eCTHOCTb M NPOCTOTa.

3acny»KeHHbIn geAaTtenb Hayku, B.U. Mopo3, yooCTOeHHbI MHOTUX NPeCcTuK-
HbIX Harpag v npemui, B nx uncne focygapcrseHHon npemun CCCP n opaeHa
Tpynosoro KpacHoro 3HameHW, 6bl1 AeACTBUTENbHBIM YUneHoM MexXayHapos-
HOW aKkaJemMun acTPOHABTUKU M MOYETHbIM uneHoM Poccuninckon akagemun
KocmoHaBTMkn mM. K.3. Luonkosckoro. [Mpesunanym KOCMAP npucygun
emy rnaBHylo npemuio 2004 roga, KOTOPYIO OH, K COXXaneHuto, Tak 1 He cmor
NnonyunTb.

B.N. Mopo3 poaunnca 20 maa 1931 roga B Mockse. Ero oteu, VBaH NaBnosuy
Mopo3 (1882-1970), paboTan B KHUXHOM M3faTeNnbCcTBe, MaTb, XacA Abpa-
MoBHa Ynuukaa (1893-1952), 6bina gomoxo3sankon. B 1949 rogy B.U. okoH-
Ynn C 30110TON Mefanblo MOCKOBCKYHO Wwkony N2 635 un noctynun Ha ¢usu-
KO-TeXHUYEeCKMN ¢akynbTeT MOCKOBCKOrO YHMBEpPCUTETa, OAHAKO B KOHLE
nepsoro Kypca 6bin nepesenéH ¢ dprstexa Ha mexmat MI'Y BmecTe ¢ ewé He-
CKOMbKMMW CTyAEHTaMM C «HebnaromnonyyHbiMm» aHKeTaMu. Yuacb Ha Mexma-
Te, BCe OHU Bblbpanu mexaHuky, a B.1. — acTpoHommyeckoe otgeneHue u B
HEM — cneumnanbHOCTb «acTpodu3mKa». Temo ero cTygeHYeckon paboTbl
661 MHOpPaKpacHble HAbNOAEHNA aCTPOHOMUYECKUX OOBEKTOB. DTy TeMy
eMy npeasioxun 3asegyownin kadegpon actpodusnku I ®. CUTHUK.

B 1952 rogy WN.C. lWknoBckun Hauvan umtath B AL cneukypc no pagmoa-
CTPOHOMUM AN CTYAeHTOB-acTpodu3mkos. Ha camom gene 3tm nekuun 6oinm
6necTAWMM BBeeHEM BO BCEBOJIHOBYIO aCTPOHOMUIO, Y CIYLIATb UX NMPUXO-
annn He Tonbko ctygeHTbl TAULL, HO 1 MHOrMe HayuHble COTPYAHUKN APYrmxX
NHCTUTYTOB. [ocne 3TUX Nekymn MHorme CTyAeHTbl MOLWIN B PagnoacTpoHO-
muio, a B.W. octanca BepeH NK-cnekTpomeTtpunn. Mocne okoHuaHua MI'Y B.U.
6bln1 HanpaeneH nNo pacnpefenexHnio B Actpodursmnyeckuin MHCTUTYT AH Ka-
3axcko CCP, Ha AnMa-ATUHCKY0O 06cepBaTOpUto, rae AMPEKTOPOM Obl aka-
aemuk B.T. ®eceHkoB. Tam npou3owna nepsas BcTpeya B.W. ¢ Mapcom, korga
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OH BMecTe ¢ A.B. XaputoHoBbIM NpoBoann GOTOINEKTPUYECKME N3MEPEHMSA
NOBEPXHOCTHOM ApPKOCTM Mapca B pasHbix obnactax Bo Bpema Benukoro
npoTmBocToAHUA 1956 roga. 1o 6biN NEPBbLIN B MUpPe ONbIT GOTOINEKTPUYe-
CKOW GOTOMETPUM MAHETHBIX ANCKOB.

Yepes rog B.W. BepHynca B Mocksy 1 6bin npuHAT B TAULL, B oTAen pagwo-
actpoHomun W.C. LWknosckoro. Paboty B oTaene, B rpymnne «maaby/koB
LLiknoBckoro», oH Ha3blBajl CaMbiM CYaCT/IMBbIM BPEMEHEM CBOEW >KU3HMW.
Bckope nocne 3anycka lNepeoro cosetckoro cnyTHuka W.C. npuBnék ceomx
MOJIOAbIX COTPYAHMKOB K pa3paboTke MHCTPYMeHTaNIbHbIX METOAOB Habnto-
deHua NC3 B npoTuBOBEC WMPOKO PAcApPOCTPaHEHHbIM Torda BM3yasibHbIM
HabniogeHUaMm, 1, Korga oHu C 3Tol 3agadeit cnpasunucb, C.M. Koponée
NpPeanoXun UM oOLEHUTb BO3MOXHOCTb HabNoAeHUA KOCMMYECKX 06BeKTOB
Ha NyHHbIX paccToaHuAX. byksanbHo vepes gea aHa W.C. LLknosckun npea-
NOXuUN co3faTb 06nako NapoB HaTPUA, BbIMYLEHHBIX C KOCMUYECKOW pake-
Tbl. Ero ¢nyopecueHumto 66110 nerko HabnogaTb C MOMOLLbIO CPaBHUTENBHO
HebonblwKUx NPN60OPOB (IKCNepUMeHT «McKyccTBeHHasA KomeTar). Bo Bpems
nonérta 2-n NyHHOWN pakeTbl rpynna mMonoabix cotpyaHukos W.C. xgana no-
ABNIEHUA HAaTPMEBON KOMETbI Ha I0XKHbIX 06CepBaToOpPUAX, 1 BOUM U3 HUX —
B.®. Ecunosy n B.W. Mopo3y — yganocb cdotorpadmnpoBatb 06nako Ha
pa3HbIX CTaguAX ero pacwrpeHus. Nocne 3Toro Bce OHN BEPHYINC KaXKAbli
K CBOel paborTe.

B 1958 rogy B.W. 3awutmn KaHampatckylo gucceptaumio no teme «MHbpa-
KpacHan GOTOMETPUS aCTPOHOMUYECKUX OO BEKTOBY.

Bacunuin ViBaHoBMY, npoponmkasa co3gaBaTb U COBEpPLUEHCTBOBATb MeToau-
Ky MHOPaKpacHbIX M3MEpPEeHWUiA, MPOBOAUN Ha3emHble HabnogeHuA Ha 06-
cepBaTtopuax KpAO n KOxHon ctaHumm TAULL. Co cKpOMHbIM MO pa3mepam
122-caHTmeTpoBbiM Teneckonom KpAO, a nosgHee ¢ 125-caHTUMETPOBbLIM
Teneckonom lOxHon ctaHuum TAULL, 250-cm Teneckonom KpAO u ¢ um3sro-
TOBMIEHHbIMA VM CaMMUM CMeKTPOMeTpaMn — AUPPAKLMOHHbIM CneKkTpome-
TpoMm c PbS-aeTekTopoM M NPU3MEHHbIM CNEKTPOMETPOM C OXMaKAaeMblm
XKMAKUM a30TOM repmaHneBbiM aeTekTopoMm, B.W. nmpoBén cepuio nuoHep-
CKUX HabnopeHwi nnaHeT B 6nukHen NK-obnactn 1 nonyunn yHWKanbHble
[aHHble MO pacnpefeneHnio SHepPrMnm B CeKkTpax pPasfnyHbIX acTPOHOMMU-
yeckux o6beKToB, BKMouaa Mapc, BeHepy, ranvneesbl cnyTHUKK OnuTtepa,
KpaboBraHyto TyMaHHOCTb, xonodHble 3BE3fbl, MiaHeTapHble TYMaHHOCTM
W AQPO ranakTuKku. B 3Tn rogbl MOXKHO OTMETUTb PAA €ro BblAALMNXCA Hayy-
HbIX Pe3ynbTaToB: OGHAPYXM NefAHON NMOKPOB Ha MOBEPXHOCTM CMYTHUKOB
lOnnTepa n cBA3aHHYI0 BOAY B MapCMaHCKMX Nopodax, onpeaenun AaBneHne
B aTMochepe Mapca, conepxaHue CO, B aTmocdepe BeHepbl 1 nokasan, uto
BblcOTa 06nakoB B aTMmochepe BeHepbl MeHseTCA C LUMPOTOM.

B 1964 ropy B.W. 3ayntun jOKTOPCKYto anccepTaumio Ha Temy: «MHbpakpac-
Hble CMEeKTPbl NNaHeT, 3BE34 U TYMaHHOCTel». o eé maTepranam OH Hanucan
MoHorpaduio «Dr3mnKa nnaHeT», CTaBWylO YYeOHWKOM ONA MHOTMX nnaHe-
Tonoroe B CCCP u 3a py6exxom. B 1966 rogy coBmectHo ¢ .M. bakynuHbim
1 3.B. KoHoOHOBMYEM OH Hanurcan yyebHuK «Kypc obLyein acTpoHoMUM», nepe-
BEAEHHBIN Ha MHOTVe A3bIKM U [0 CUX MOP OCTAKLWMINCA OCHOBHbIM yuyebHU-
KOM ANA CTyIeHTOB YHNBEPCUTETOB.
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1967 rop cTan nepenomHbiM B Xun3Hu B.W. B aTom rogy oH okasanca Bosne-
UEHHbIM B KOCMMYECKME UCCefoBaHWA, NPeanoxXns Npubop Ans AWCTaH-
LMOHHOTO M3MepeHuns cogepkaHna Boabl B aTMochepe Mapca (M3mepuTtenb
BnaxxHoctn — WB).

B Hauane kocmuyeckomn 3pbl B.W. Mopo3 CTaHOBUTCA aKTMBHBbIM YYaCTHUKOM
NCCNefoBaHMA NIAHET KOCMUYECKMMY annapaTamMu, a 3aTeM — OfHMUM 13 nn-
[epoB 3Tol 6bICTPO pa3BMBaloLlenca obnacT Hayku. B TeueHne nocnegHmnx
30 neT OH PYKOBOAMIT MHOMXECTBOM 3KCNEPVIMEHTOB B COBETCKMX MNIAHETHbIX
Muccmax. B ux umcno Bxoamnm cnekTpoCKonmMYyecKkne 3KCnepruMeHTbl Ha KA
«Mapc-3» n «Mapc-5», no3sonusLIMe BNepBble U3MEPUTb cogepxKaHre Boas-
HOro napa 1 NPOBeCTV aHann3 CBOWCTB Nblin B aTMocdhepe Mapca, usyuutb
NOBEPXHOCTb MAAHETbl U NONYUYNTb APYrue, Mo TeM BpemeHam NuoHepcKue
pesynbTaTbl.

B./. Mopo3 uvrpan KniouyeBylo ponb B McCNefoBaHWM BeHepbl ¢ nomoulbio
KOCMUYecknx annapaToB. [log ero pykoBoAcCTBOM Obiny NpoBeAeHbl M3Me-
peHVA COSTHEYHOrO 1 TEMIOBOTO NMOTOKOB B FY6OKMX Cnosx aTmocdepsbl Be-
Hepbl, HauMHas C NepBbiX annapaToB «BeHepa-5-8» 1 3akaHuMBasA Hanbonee
ycnewHbIMy 3KcnepmumeHTammn Ha KA «BeHepa-9-14» B pesynbraTte 3Tmx 3Kc-
NeprvMEHTOB GbINN BrepBble MOJyYeHbl NPOGUM BOAAHOIO Napa v Apyrux
ManblxX COCTaBAALWMX aTMOCdepPbl NNaHeTbl, CBONCTBa a3p030sid, YUTO NO3BO-
NSO KONMYECTBEHHO OLEHWTb NapHMKOBbIA 3ddeKT Ha BeHepe. OH 6bin Ha-
YUHbIM pyKOBOAUTENEM SKCMeprMeHTa No nHdpakpacHon pypbe-cnekTpome-
Tpun Ha KA «BeHepa-15 1 -16», B pe3ynbTaTte KOTOPOro 6bl1 nonyyeH 6oraTtbii
MaTepuran no CTPyKType, COCTaBy 1 AUHAMMKe cpefHel aTMochepbl NnaHeTbl.

B npoekrte BETA B.N. Mopo3 yyacTBOBan noyty BO BCeX acnekrax Mmccuu,
KacaloLwmxca nyyeHnsa BeHepbl 1 nccnegoBaHna KomeTbl fannesn, HO 0Co6bIN
WHTEPEC OH NPOABUA K MHpPaKpacHOW cnekTpockonumn komeTbl. OH BrepBble
06HapyXunn «poauTenbCKme» MOMeKybl KOMETb, OTKpbIN B Heit CO, 1 Heko-
TOpble OpraHMYeckre MoneKynbl, Hanpumep, dopmanbaerng. T OTKPbITMA
ObIIN NPU3HaHbI BaKHENLIMM Pe3y/IbTaTOM OHOFO U3 CaMblX YCMELHbIX KOC-
MUYECKUX MPOEKTOB.

B npoekte ®OBOC B.UN. Mopo3 BbiCTynan B poniv HayYHOro KOOPAUHATOPa,
oTBeuas 3a PaboTy KOMNEKTUBOB, MPOBOAALIMX CMEKTPOCKONUYECKME KCMe-
pumeHTbl. Cpean pe3ynbTaToB, MOMyYeHHbIX UM JINYHO, BblfIo ONpOoBepKeHne
obLenprHATON rMnoTesbl 06 YriepoaNCTO-XOHAPUTHON NPUPOAE MapCUaH-
ckoro cnyTHuKka Moboca, BOCCTaHOBNEHME CBOWCTB a3po30Nd, UHTeprpeTa-
uma n3obpaxeHnii NoBepxHOCTN Mapca 1 aspo30sbHbIX CIIOEB B TEMIOBON
MK-obnactn, usmepeHve cogepkaHns BOASHOTO napa B aTMocdepe.

Bacunuin ViBaHOBMY wurpan Knlo4YeByld pPOib B OTEYECTBEHHOM MpoOeKTe
MAPC-96: oH 6bIn ero Hay4HbIM pykoBoauTenem 1 KoopgauHatopom. Ha an-
napate «Mapc-96» 6bin yCTaHOBMIEH CO3daHHbIA NOL ero PyKOBOACTBOM
YHUKaNbHbIA MHbpaKpacHbi nnaHeTHbIN dypbe-cnektpometp MNOC, npea-
LIeCTBEHHMKOM KOTOPOro 6bin ¢ypbe-cnekTpomeTp Ha KA «BeHepa-15».
Pabota 3Toro npubopa NPOAEMOHCTPMPOBaANa BbICOKYID 3PdEKTUBHOCTD
meToga WK-cnektpomeTpum B mccnepoBaHuy nnaHet. Bacunun VBaHoBuny
oueHb TAXeno nepexuBan notepto KA «Mapc-96», Tak U He Bblwegwero
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Ha TpaekTopuio K Mapcy, a B 1998 rogy Apyrum yaapom Ais Hero cran Kpax
annapata Mars Climate Orbiter, KoTopblii No rnynon ciyvyaiHocTy (onepatop
nepenyTan eauHNLbI — AIOVAMbI U CAHTUMETPbI) BieTen B atmocdepy Mapca
n cropen.

B mexpyHapogHom npoekte MAPC-OKCIMPECC B.W. Mopo3 yuacTtBoBan
B TPéx 3kcnepumeHTax: ¢ypbe-cnektpometp MOC, KapTmpyowmin nHopa-
KpacHbli cnekTpometp OMETA 1 cnektpometp CMAKAM. 311 npubopsl go
cux nop pabotatoT Ha KA «Mapc-dkcnpece».

OH 6bIn cyacTnMB, Korga ctany noctynaTb AaHHble ¢ KA «Mapc-dkcnpeco».
Nx obpaboTkoi W WHTepripeTaumeil OH 3aHUManca MocnegHve MONroaa
cBoen Xu3Hn. OH ycnen Hanucatb (C coaBTopamu) U caaTb B neyaTb CTaTbio
0 NepBbIX pe3ynbraTtax nccnegosaHmin Mapca Ha KA «Mapc-3kcnpecc» 1 npu-
HATb yyacTue B MNaHNPOBAHUM HECKONTbKNX NPeACcToAWnX Mnccmm K BeHepe
n Mapcy.

Cumnosmym  «[naHeTHble  aTtmMocdhepbl»  leHepanbHol  Accambrien
KOCIAP-2004 (Mapwx, nionb 2004 roga) 6bin nocBAwéH namatu B.A. Mo-
po3a. Pe3ynbTaTbl 3KCNEPMMEHTOB, BbIMOAHEHHbIX Mo nporpamme MAPC-
SKCIPECC, npuwnocb AOKAaablBaTb yxe ero yyeHukam u konneram. lpe-
3ngnym KOCIMAP npucygmun emy rnaBHyto npemuto 2004 roga, KOTOpYKO OH,
K COXKaneHuIo, Tak 1 He CMOT MONyYunTb.

20 aBrycTta 2007 roga pelueHnem Pabouein rpynnbl O HOMEHKNAType cucTe-
Mbl nlaHeT MeXAyHapOoAHOro acTPOHOMMYECKOro Coto3a B YecTb Bacunua
MBaHoBMYa Mopo3a ogHoMy 13 KpaTepoB Ha Mapce 6bi10 oduLmanbHoO npu-
CBOEHO nmA «Mopo3». B ero yecTb Takxe Ha3BaH actepoung N2 16036.

B.W. Mopo3a 6e3 npeyBennyeHnss MOXHO Ha3BaTb JIMUHOCTBIO M CKa3aTb, YTO
HayKka rnoTepsna ofHOro 13 CBOWX TBOPLIOB, KOTOPbIN BCIO »KWU3Hb MOCBATWN
UMeHHO ell. Takne noan — yMHble, YeCTHble, oThatowme cebsa Hayke, »KUBY-
Wue ans Heé — 370 BecLeHHOoe JOCTOsIHNE Halen cTpaHbl. OHM YXO4AT, U X
TPYZHO 3aMeHUTD.



BEXU XXU3HU U HAYYHOW AEATENIbHOCTU
B.U. MOPO3A

20 mas 1931 ropa B.U. pogunca B Mockse

Omeuy
Mameo
1939-1949
1949

1949,
7 ceHTAOps

1950, oceHb
1950-1954

1954
1954

1954-1956

1956

1957

1956
1956-1957
1957
1958
1959,

¢deBpanb
1959, neto

MBaH Maenosny Mopos (1872-1970)
Xaca AbpamoBHa Ynuukas (1893-1952)
LLIkonbHble rogpl

OKOHUWN LWKOMY C 30/10TON MeAanblo U MOCTYNWA Ha Gr3MKO-TEXHNYe-
cKkuin pakynbtet MY

ApecTtoBaH otel B. ., BaH MNMaBnosny Mopos3, no ctatbe 58-10/11

MNepeBepnéH ¢ pustexa Ha mexmaT MY

BbinonHsan ctypeHueckyto paboTy Ha Kadegpe actpodpusnku FANLL:
nCnbiTaHne NPUHLMNNaNbHO HOBbIX MHPaKPaCcHbIX MPUEMHUKOB M311y-
YeHUss — CePHNCTO-CBNHLOBbIX GOTOCOMPOTUBIIEHNI 1 MPUMEHEHMWE X
ana pernctpaunm cnektpa ConHua B gnanasoHe 1...2,5 MKm

MeHunca Ha ogHoKypcHuue — T.M. Mynapuunk

OkoHuun MIY n HanpasneH B AcTpodusndeckuin MHCTUTYT AH Kasax-
ckon CCP (o6cepBaTopmsa KameHckoe nnato nog Anma-Aton)

Mo yKazaHuo AupeKTopa MHCTUTYTa akageMuka B.T. DeceHkoBa paspa-
6aTblBan METOANKY GOTOINEKTPUYECKNX HABSIIOAEHNI aCTPOHOMUYECKINX
06bEKTOB Ha 50-cM pednekTope lepua ¢ ncnonb3oBaHemM GOTOYMHOXM-
Tenen Kak NPUEMHVKOB M3NyUYeHUs; STOT METOA JOMKeH 6bl MPUATK Ha
CMeHY NMPUMEHSABLINMCSA B MHCTUTYTE BM3yasibHbIM U GoTorpaduyecknm
HabnogeHnaM

Habntogan (coBmecTHO ¢ A.B. XapuToHOBbIM) MOBEPXHOCTb Mapca Bo
Bpems ero Benukoro npotnsoctoaHmna 1956 roga

CraTba Mopos B.W., Xapumonoeg A. B. DoToanekTpuueckas dotomeTpus
feTanen nosepxHocT Mapca // AcTpoHoMMYecKni xypHan. 1957. T. 34.
Bbin. 6. C. 903-920.

MNepesenéH B Mocksy B otaen pagnoactpoHomuun FAULL Ha goIKHOCTb
cTapluero nabopaHta

Pa3spabaTbiBan annapatypy ans nHGpakpacHon poTomeTpun HebecHbIX
Ten

YyacTBOBaN B CO34aHUM METOANKMN MHCTPYMEHTASbHbIX HabNoaeHNiA nc-
KYCCTBEHHbIX CMYTHUKOB 3emnu

3aWwmTn KaHAMAATCKYO AnccepTaumio no teme «MHdppakpacHaa poTome-
TPVA aCTPOHOMUYECKUX O6BEKTOBY

3aperucTpupoBan Ha 122-cm Teneckone KpAO notok ot KpabosraHom
TYMaHHOCTV B 0651acT 1...2,5 MKM

Monyuun ¢ nomoubto AndpPaKLMOHHOIO CNeKTPoMeTpa Ha 122-cm
Teneckone KpAO cnektpbl KOnuTepa, CatypHa 1 BeHepbl B gruanasoHne
1...2,5 MKM
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1959,
CeHTAbPb

1961
1963

1964
1964

1964
1965

1965

1966

1967

1967
1971

Cootorpaduposan (Bmecte ¢ B.®. EcnoBbiM) «<HaTpreByto KOMeTY»
(cTaHumA «JlyHa-2»)

Hauan untatb Kypc nekuuii no ¢pusuke nnaHet cryaeHtam FAULL
3apeructpupoBan cnekTp Mapca B guana3soHe 1,1...4,1 MKM BO Bpems
€ro NPoTVBOCTOAHNA

Cratba Mopo3 B. /. UndppakpacHbin cnekTp Mapca (A 1,1...4,1 MKm)

// AcTpoHOMUYecKnin XypH. 1964. T. 41. C. 350-360

3awWwmTn JOKTOPCKYIO AnccepTauumio no teme «MHdpakpacHoe nsnyve-
HWe nnaHeT, 3837 1 TYMaHHOCTen»

Kennnca Ha MipnHe HnkonaesHe MywHesomn

3aperucTpupoBan MIK-cnekTpbl ranuneeBbix CNyTHUKOB lOnuTepa B Ana-
nasoHe 1,2...2,5 MKM

CraTtba Mopos B. V1. UHdpakpacHasa cnekTpopoTomeTpus JTyHbl v ranu-
nee.bix cnyTHMKOB OnnTepa // AcTpoHOMNYeCKni XypH. 1965. T. 42.
C.1287-1297

Ony6nukoBan yuebHVK ANnA CTyAeHTOB-aCTPOHOMOB bakysuH [1. Y., Ko-
HoHosuy 3. B., Mopo3 B. V. Kypc obLein actpoHomum. M.: Hayka, 1966 (6-e
n3g. — 1987). MepeBogbl Ha ¢p., UT., ucn. (M34-80 «Mup»)

Ony6nukosan moHorpaduio Mopo3s B. V. ®usnka nnaHeT. M.: Hayka, 1967.
496 c. (Mep. Ha aHrn. Moroz V. 1. Physics of planets. NASATT F-515, docu-
ment N68-21802. 1968)

MpoBogun peructpayuio cnekTpos BeHepbl Ha Teneckonax 3T2 n 3TL

CraTtba Moroz V. I. Height of the Venus clouds layer varies from equator
to pole // Nature. 1971.V. 230. C. 36-37

KOCMUYECKWE SKCITEPUMEHTDI

1967

1967

1969-1970

1972

1973

1974

1975

1976
1978

1982

16

3anyuweH KA «BeHepa-4». Mpeactasun B HMO nm. C. A. JlTaBOUKMHA <UHXe-
HepHyto Mmofenb» aTMochepbl BeHepbl

Mpepnoxun npuéop VB (M3mepuTenb BRaXXHOCTN) ANA JUCTaHLMOHHbIX
M3MepeHuin coaepxaHuna Bofbl B aTMocdhepe Mapca Ha nnaHupyembiii
K 3anycky Ha 1969 rog KA no npoekty MAPC-6»

Pa3paboTka 1 noagroToBka HayyHol annapatypbl ana KA no npoekty
MAPC-71, KOTOPbIl 3aKOHUMSICA YCreLHbIM 3anyckom AByX KA: «Mapc-2»
n «Mapc-3»

MNpuHuman yyactmne B akcnepumeHTax Ha KA «BeHepa-8»

PaboTan Hag npoektom MAPC-73, 6bin0 3anyLieHo YyeTbipe KA:
AO «Mapc-4» n «<Mapc-5»; AC «Mapc-6» n «Mapc-7»

Mepewén B VIKW PAH v cTan 3aBeaytowim HOBbIM oTAenom GU3MKK nna-
HeT 1 manbix Ten ConHeYyHOM cucTembl

YyacteoBan B npoekte BEHEPA-75 Ha KA «BeHepa-9» n «BeHepa-10;
MoJly4eHbl HOBble MaHOPaMbl MOBEPXHOCTM BeHepbl

HarpaxxgéH OpgeHom KpacHoro 3HameHun

Ony6nukoBan kHury Mopos B. V. ®usuka nnaHetbl Mapc. M.: Hayka, 1978.
351c

YuyacTBOBan B akcnepmmeHTax Ha KA «BeHepa-13» n «<BeHepa-14»



1983

1974-1984

1984

1985

1985

1985

1986

PykoBoamn sKcneprMeHToM C NaHeTHbIM Gypbe-CreKTpoMeTpoM
OC 1/4 Ha KA «BeHepa-15» n «<BeHepa-16»

YuacTBOBan B pa3paboTke annapaTypbl U HAyYHON NPOrpammMbl NPoeKTa
30C c ncnonb3sosaHuem cetun VLBI, ctaBun aBa skcnepumenTa: VICAB
(MN3nyueHne Cnektpa n ATmocdepa BeHepsl) n VKC (MHdpaKpacHbiin
CnekTpomeTp)

MpoekT 30C 6b171 3aKPbIT U BMECTO Hero Hauvancs npoekT BETA (BEHepa —
IAnnen) nog pykosoactsom P. 3. CargeeBa; B. . oTBeyan 3a «mHxeHep-
Hyl0 MOAesIb» KoMeTbl AnA npoekTa BEMA n pykoBoann sKCnepumeHToM
WKC (MHppaKpacHbii CnekTpomeTp)

PaboTtan coBMeCTHO C aMepUKaHCKMM YYEHbIMM Haf co3aaHeM Mexay-
HapogzHoI mozenu atmocdepbl BeHepbl

Cratba Moroz V. I., Ekonomov A. P, Moshkin B. E., Revercomb H.E., Sro-
movsky L. A., Schofield J. T., Spdnkuch D., Taylor F. W., Tomasko M. G. Solar
and thermal radiation in the Venus atmosphere // Advances in Space
Research. 1985.V. 5.1ss. 11. P. 197-232

MpucyxpeHa locypapcTBeHHan Npemunsa 3a pesynbTaTbl UCCIeA0BaHNN Ha
KA «BeHepa-9» n «BeHepa-10»

MpoekT BEIA 6b1n 04eHb YCMELIHbIM; €ro raBHble pPe3ynbTaThl:

no Komeme:

1

=

npov3eefeHbl NepBble HAbNIOAEHNA KOMETHOTO AApa Kak NPOCTPaH-
CTBEHHO pa3peLléHHOro 06beKTa;

cAenaHa nepeas naeHTdUKaLMA poANTENbCKUX MONEKYN B KOMET-
Hon aTMocdepe;

OTKPbITO KOMETHOE OpraHnyeckoe BeLLecTBO;

npoBeAeHbl NepBble NPAMbIE U3MEPEHNA KOHLEHTPALMM NNaHETHbIX
NbUTMHOK 1 UX pacnpeaeneHuns no pasmepam;

cAenaHbl NnepBble NPAMblE OLEHKYM 31IEMEHTHOrO COCTaBa KOMETHbIX
NbINIVHOK;

2

-

2

w1
=

6) onpepfenieHbl CTPYKTYPa 1 MOHHBIN COCTaB KOMETHO Miasmbl Ha pas-
HbIX PaCcCTOAHMAX OT AApPa

no Bexepe:

1) Ha aspocTaTax: nofiyyeHbl NepBble FOPU3OHTaNbHble NPodUnn aTMocC-
depbl BeHepbl — TemnepaTypa, CKOpPOCTb BeTpa, TYPOYyNneHTHOCTb,
onTnyecKan NOTHOCTb, OCBELEHHOCTb Ha TpaekTopun apeiida
aspocrata;

2) Ha nocafjouHbIX annapaTax: NpoBefAeHbl HOBble N3MepPeHUa BepTu-
KanbHOWN CTPYKTYpbl 0611aKOB, COCTaBa YacTuL, rasa 1 Nopog

Cratba Combes M., Moroz V. 1., Crovisier J., Encrenaz T., Bibring J.P.,
Grigoriev A.V., Sanko N.F., Coron N., Gispert R., Bockelée-Morvan D.,
Nikolsky Yu.V., Lamarre J. M., Rocard F. The 2.5...12 ym Spectrum of comet
Halley from the IKS-Vega experiment // Icarus. 1988.V. 76. P. 404-436

Cratba Bertaux J.-L., Widemann Th., Hauchecorne A., Moroz V. ., Ekono-
mov A.P.Vega 1 and Vega 2 Entry Probes: an Investigation of Local UV
Absorption (220...400 nm) in the Atmosphere of Venus (SO,, Aerosols,
Cloud Structure) // Journal of Geophysical Research. 1996.V. 101. N. E5.
P.12709-12 745
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1988,
7 nonsa

1988,
12 niona

18

3anyck KA «®oboc-1»

3anyck KA «®oboc-2»

MnaHnpoBanoch BbIBECTW Kaxabli KA Ha opbUTY NCKYCCTBEHHbIX
cnyTHMKoB Mapca, 65m3kyto K opbute ®oboca. Mporpamma nx paboTbl
npeaycMaTpuBana MHOrokpaTtHble convkeHns ¢ Dobocom, AUCTaHLMOH-
Hbl€ NCCNeAOBaHNA ero NOBEPXHOCTM, NOCAAKY Ha HEE ManblX CTaHLUA,
nponét Hag ®o6ocom Ha OYeHb Masoii BbICOTE, CMapeHme BellecTBa
MOBEPXHOCTM Jla3ePHON MYLUKON 1 N3MEPEHME ero cocTaBa Macc-
cnekTpomeTpom (no npeanoxeHuto P.3. Cargeesa v I.T. MaHaraase).

Otgen B.W. Mopo3a oTeeuasn 3a HECKOSIbKO NprBopoB Ans ANCTaHLMOH-
Horo nccnepoBaHna Mapca n ®oboca:

»  August — onTryeckoe 30HAMpPOBaHNe aTMocdhepbl Mapca meToaom
CONHEYHOro NPOCBEYMBAHUSA;

+  KPOM — dotomeTtpusa n pagnometpus Goboca n Mapca;

+  ISM — kapTtupylowmin cnekTpomMeTp ¢ AnanasoHom 0,8...3,2 MKM

KA «®oboc-1» 6bin notepsH 2.09.1988 Ha nyTu K Mapcy 13-3a owmnbKu

npw Bblgaye KOMaHA ¢ 3emnu.

KA «Doboc-2» goctur Mapca 29 aHBapa 1989 roga. B TeueHune aByx
MecaueB KA npoBoann n3mepeHuns niasmeHHom cpebl, AUCTaHLMOH-
Hble nccnegosaHua Mapca n ®oboca c opbuTsl. B KOHLIE MapTa JOMKHbI
6bINN COCTOATLCA NPONET Hag PoHOCOM Ha MMHUMANbHOM PACCTOAHUN

1 BbiCafika ManoW ctaHuuu, Ho 27 mapTa 1989 ropa cBA3b Obina notepsaHa
13-3a OTKa3a 3M1eKTPOHMKIN HOPTOBOro KOMMbloTepa.

HecmoTpa Ha 3Ty KaTacTpody, KA «Doboc- 2» No3BONUI NOAYUNTb Bax-
Hble Hay4Hble pe3ynbTaThl: 3a fiBa MecALa Obin ycrnewwHo NpoBeféH pag
3KCMNEPUMEHTOB —

«MunHepanornyeckoe KapTrpoBaHue» B 6nmkHem VIK-grnanasoHe (ISM)

(Bibring J. P, Combes M., Langevin Y., Soufflot A., Cara C., Drossart P, Encre-
naz Th., Erard S., Forni O., Gondet B., Ksanfomality L., Lellouch E., Masson Ph.,
Moroz V., Rocard F., Rosenqvist J., Sotin C. Results from the ISM Experiment
// Nature. 1989.V. 341. P. 591-593)

3oHAnpoBaHVe aTMoCcdepbl METOAOM COMTHEYHOIO NPOCBEYMBAHUA
(August)

(Blamont J.E., Chassefiere E., Goutail J. P, Mége B., Nunes-Pinharanda M.,
Souchon G., Krasnopolsky V.A., Krysko A. A., Moroz V.. Vertical profile of
dust and ozone in the Martian atmosphere deduced from solar occulta-
tion measurements // Nature. 1989.V. 341. P. 600-603)

Y3kononocHas ¢potometpura Mapca n ®oboca (KIMOM))

(Bibring J. P, Langevin Y., Moroz V. 1., Ksanfomality L. V., Grigoriev A. V.,
Khatuntsev A. V., Nikolsky Yu. V., Zharkov A. V. Composite KRFM-ISM Spec-
trum of Phobos (0.315...3.1 um) // Proceedings of the 22" Lunar and
Planetary Science Conference. March 18-22, 1991, Houston, Texas. 1991.
V.22.P.99-100)

nOﬂy‘-IeHbI HOBblIE€ CBE€AEHNA O XapaKTepPUCTUKaxX a3po3oan0|7| cpenbl

B MapCVIaHCKOVI aTmocd)epe, TaKNX Kak onTnyeckaa ToNwnHa, pasmepbl
YacTuu, BepTuKasibHOE pacnpeneneHmne



1990-1995

1996,
16 HoA6PA

1997

1999,
23ceHTAbpsA
1999,

3 fekabps
2000-2002

2003,
2 nioHA

2003-2004

2004,
23 nioHA

(Titov D. V., Moroz V. ., Gekhtin Yu. M. Aerosols components of the Martian
atmosphere and its variability from results of infrared radiometry in the
Termoscan/Phobos 2 experiment // Planetary and Space Science. 1997.
V.45.P.637-651)

MonyueHbl nepBble BepTUKanbHble npoduan H,O

(Rodin A. V., Korablev O. 1., Moroz V. 1. Vertical distribution of water in the
near-equatorial troposphere of Mars: Water vapor and clouds // Icarus.
1997.V. 125.P. 212-229)

B kauecTBe Pl yuacTBOBan B pa3paboTKe 1 NOAroToBKE HayyHOW annapa-
Typbl Ana mexayHapoaHoro npoekta MAPC-96

KA «Mapc-96» normb Bckope noce ctapta U3-3a aBapum B CUCTEMAX
pa3roHHoro 6noka

Yuactue B pa3pabotke npubopa PMIRR ans KA Mars Climate Orbiter
(MCO)

KA Mars Climate Orbiter norn6 B pesynbraTe HaBUraLMOHHO OLLINOKM
Tmbenb KA Mars Polar Lander (MPL) ¢ nuaapom JIMHKrHa

YuacTue B paspabotke npnbopos NOC n OMETA gna
KA «Mapc-3kcnpecc»

3anyuweH KA «<Mapc-3Kkcnpecc», KoTopblii 6b11 NPAMbIM HaceaHUKOM KA
«Mapc-96»

AHanus pesynbratoB npoekta MAPC-KCMNPECC
B.W. Mopo3 ckoHuancs B MockBe OT TAXENoN 601e3HN.



HA NMblIJIbHbIX TPOMUHKAX OAJIEKUX NMIAHET:
O BblJIOM U HECBbIBLUEMCA

B.U. Mopos (2003)

Heckonbko net Ha3ag 6biiM HaneyaTaHbl MOV BOCMOMUHAHUA B XKypHane
Planetary and Space Sciences [Moroz, 2001]. Ha 3anage ux umTanu, ofHa-
KO B Poccun OHM He U3BeCTHbl HMKOMY, KpOMe TeX, KOMy A mogapuia oTTu-
CKW. ITOT XKypHan, Kak 1 MHOrve Apyrue, He NpUxoauT B 6GMOGAMOTEKM HaLIMNX
WHCTUTYTOB. Pyccknii BapuraHT, ecniv oH OyfeT HameuataH, CTaHeT JOCTyn-
HbIM Ana 6onee wupokoro Kpyra. OH 3HaunTenbHO nepepaboTtaH 1 Aonon-
HeH No cpaBHeHMto ¢ nybnukaumen B PSS. MNMucatb Ha poaHOM fA3blke Mpolye
N NPUATHEN, YeM Ha «paLleH UHFANLL».

Mos npodeccrnoHanbHaa 6norpadpua — 1o noutn 50 net. [loBOPOTHI ANYHON
cyabbbl cnegoany, no 6onbwoMy CYETY, 3a NOBOPOTamMy B cyabbe CTpaHbl.
Bbin cobnasH Ha3BaTb MOW BOCMOMUWHaHWA No-Apyromy — «MnaHeTbl 1 Noan»
aHanornuHo kHure b.E. Yeptoka' («PakeTbl v 1lo1»), HO 5TO BPSAA v 6bI0 Bbl
NPUANYHbIM.

«UMEHEM PEBOJTIOLINA»
wm

KAK A MONAN B ACTPOHOMMUIO

B Houb ¢ 7 Ha 8 ceHTAbOpPA 1949 roga A cmaen 3a CTONIOM B KOMHaTe Ha Kys-
HeukoM MocTy, aom 3, rae »un ¢ pogutenamu. MNpolwna nepsBaa Heaensa mMo-
€ro yueHbsi Ha PpU3nKo-TeXHUYeCKOM dakynbteTe MIY. Al 6bin NOrpy<éH B 3a-
[aun Ha MPOU3BOAHbIE CNOMHBIX GYHKLMIA, POAUTENN YKe ObIN B MOCTENN.
KBapTupa 6bina KOMMyHasibHas, Halla KOMHaTa HaxoAmnacb B KOHUE AJSINH-
HOMO M30rHYTOro Kopuaopa, HO A YChblllan, Kak KTO-TO OTKPbIl U 3aKpbin
[Bepb B npuxoxei. NNoToMm Heckonbko nap HOr nMpoTonany Mo Kopupopy,
W pa3fanca pesKkuin CTYK B ABEPb KOMHATbl. 1 OTKpPbUI, TaM CTOANN YETBEPO:
KOpPEHACTbIN B KuTene 6e3 NoroH, fBoe XyAoLlaBblx B OObIYHbIX KOCTIOMAX W,
€QNHCTBEHHOE 3HAaKOMOE NINLIO, — ABOPHUK B KayecTBe MOHATOro. «/iMeHem
peBonouunly — TopKeCTBEHHO BOCKMKHYN OAWNH 13 XyAowasbix. OHM BOL-
NN B KOMHATY, OTeL, NOAHANCA C NOCTeNW 1 NOnyyYun B pykn bymary, o3arnas-
neHHyto «Opaep Ha apecT-oObICK».

! Yepmok b. E. PakeTbl 1 ntogn. JlyHHasA roHka. M.: MawwnHocTpoeHune, 1999.
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Y Hac 6b1n0 MHOrO KHUT. Kaxkayto CHMManu ¢ nonku, 6erno nepenuctbiBanu
1 3aTem Kuganu Ha non. K yTpy non 6bi1 3acbinaH TONACTbIM CJIOEM KHUT, Xyp-
HanoBs U raset. Mbl Tpoe BO BpeMA 3TON Npoueaypbl HEMOABMKHO CMAENM Ha
CTynbsAX. B KOHLe «rocTn» cocTaBUnn NPOTOKOJ, B KOTOPOM OTMETUNIN U3bA-
TVe OTYETOB MNAPTUMHBIX Cbe3[0B C peyamu «Bparos Hapofa». 3atem oTua no-
NPOCUV OAETLCS, B3ATb BELLW NEPBON HEOOXOANMOCTY 1 yBe3nu. «4To byaeT
C Manbynkom?» — cnpocun oH. — «CblH 3a OTLa He OTBeYaeT» — OTBETUN KU-
Teslb CJIOBaMM BEJIMKOIO BOXKAA BCEX BPEMEH 1M HAPOLOB, — «MYCTb YUUTCA».

OTuy 6b1510 TOrga 67, oH paboTan B CKPOMHOWN AOMKHOCTA B MafieHbKOM Be-
LOMCTBEHHOM u3paaTtenbcTBe. Mocne nonyrogosoro cnepcteus «Ocoboe co-
BELLAHME» MPU3HAN0 €r0 BUHOBHbBIM B COBEPLUEHWM NPECTYMNIEHNA MO CTaTbe
58-10/11 — aHTMCOBETCKaA arMtauma u nponaranga. HakasaHue — 5 net na-
reperi obwero pexunma. Torga 31o 6bI1 MUHUManNbHBIA CPOK MO 58- cTaTbe.
«TaKoW CPOK O3HAYaET, YTo ero BooOLEe HM B YEM He yAanocb OOBUHUTbY, —
CKasanu MHe ceegyLime nioaun. YeTbipe roga nposén otel B MuHnare, ogHoOM
13 BopKyTunHCKUx nareperi (okono nocénka Abesb), 6bi1 0cBO6OXKAEH NO am-
HUCTUK Nocne cmepTn CTanriHa 1 Yepes HEKOTOPOE BpeMs PeabunnTnpoBaH.

He cTtaHy roBopnTb O COCTOAHMN LIOKA, OTYAAHUA, UBNOTCKOM nrcbmMe Ctanu-
Hy 1 T. A. CKONIbKO HeCHYaCTHbIX NMPOXOAWIIO Yepes 3TO Mo Bcei cTpaHe! PaboTa-
na penpeccmBHasa MallviHa OFPOMHOIN MOLLHOCTY, MPOXOPANBOCTU, TYNOCTU.
MponyckHaa cnocobHocTb 6bina 6onbluoi, HO He 6e3rpaHunyHol. Lna nna-
HoBasA paboTa: cerofHsA BO3bMEM 3TOro, a 3aBTpa Toro. HUKTO HUKyaa He Je-
HeTcA, YeKUCTbl Bceraa 6yayT npw aene, narepsa v TOPbMbI 3anosiHeHbl. OTel
He 6bli YneHoM MapTuK, B OOLLEHMN C MOCTOPOHHUMU BEN cebA npenenbHO
OCTOPOXHO. ITO MOMOII0 eMy He MonacTb B XepHoBa 37-ro, HO rAe-To Ha
JlybsAHKe Konmnacb Ha Hero BCAKaA Yernyxa, HauMHaA uYyTb S He C AOPEBO-
TIIOLUMOHHBIX BPEMEH, 1 oyepefb, HakoHel, aowna. Mamy Toxe He ocTaBu-
1 B MOKOe, yepe3 HekoTopoe BpemA Bbicnanu 3a 101-n KunomeTp; Tam,
B OKpecTHOCTAX KanAsuHa, oHa n ymepna.

Kak noBnuanu Bce 3T cobbITUA Ha OTIMYHUKA 1 KOMCOMOIbLA, BEPUBLLETO
B rpAgyluee TOP»KeCTBO KOMMYyHM3Ma Ha Bcell nnaHete? OH 4To, He ciblwan,
He 3Han, uTo TBopunocb B COBETCKOWM CTpaHe, He CJibilan Npo rojlofomMop Ha
YKpauvHe, TpuguaTb ceibMOM rof, narepsa v TiopbMbl? YTO-TO Cblwan v 3Han.
XoTa poawTenu TwartenbHo obeperanu ot 3Toi MHGopmauun. Bugnmo, npa-
Tanca 3a mep3Kon popmynoi «nec pybAr, wenkn netat». Ho Koraa, Kak ro-
BOPUTCA, ©KapeHbIN MeTyX KIOHYN», BCE B CO3HAHUMN CTasio Ha CBOE MecCTo.
W korpa Benvkuin Boxab Aan Ayba, To He pblAan, a BnepBble B3AOXHYN C Ha-
OeXO0N — Kak U MHOTve apyrue.

WTtak, 66110 cKasaHo: «MycTb yumTcs». JeHb YyWEn Ha yOopKy KoMHaTbl. Mo-
TOM A noexan B [lonronpyfHblii Ha ¢akynbTeT, 3acTaBnan ceba uto-To fe-
naTtb, XOAWUTb Ha NeKuumn 1 n1abopaTopKum, HO AONTO He BblAepXKan 1 yepes He-
CKOMIbKO AHeln pacckasasl HayanbCTBy O CnyymBlIEMCA. Tam CKasanu: «mnoka
3aHMManTeCby. JTO «MOKa» NPOAOMKANOCh A0 KOHLA nepBoro Kypca. [otom
MeHA 1 eLlé OKONO [BYX [eCATKOB NepPBOKYPCHMKOB (a BCEro-to Hac 6bio
120) BbI3BaNU B AeKaHaT 1 CKa3anu, NPUMepHo, Tak: «[1o HeKOTopbIM NpUYK-
HaM Mbl Gonblle He MOXXeM MPOLOSIKaTb Balle obyyeHne Ha 3TOM paKynbTe-
Te. Y Bac eCTb BO3MOXKHOCTb NepeBeCcTUCh Ha ntobon apyron dpakynstetr MIY,
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Kpome $pusmyeckoro». 3To 6bINo M3pAAHOE Be3eHbe, Tak Kak B Npeaplaylne
rogbl CTY[€HTOB, OTCEAHHbIX MO aHKETHbIM AAaHHbIM, packuibiBanu no pas-
HbIM, FMaBHbIM 06Pa3oM, He MPECTUMKHbIM TEXHMYECKUM By3aM. B Te Bpeme-
Ha ¢u3Tex 6bin dakynsteTom MIY, NOTOM €ro oTAeNUAM, U OH NOAYYU CTaTyC
CaMOCTOATENIbHOrO MHCTUTYTa. Booblye roeBops, 6bi10 HENOrMYHO roTOBUTH
$Un3MKOB B yHMBepCUTETE Ha [ABYX pa3Hbix ¢paKynbTeTax. Ho 310 nonyumnocb
He cnyyarnHo. @usTex co3fgaBany Mo UHMLMATVBE BeAyLMX GU3NKOB CTPaHbI
B KauecTBe yyebHOro 3aBefieHUs, NpefHa3HaYeHHOro LeneHanpasiieHHO ro-
TOBWTb Kafpbl AJ1A HECKOJIbKMX BaXKHENMLUMX HAYUHbIX yUpexaeHnin, nnanpyto-
LMX B aTOMHOW U pakeTHOW nporpammax. OHM xoTenun ana ce6s rotoBuTb Ka-
Lpbl TaK, Kak CaMN CUNTANU HYXXHbIM, He OrnAAbIBaACh Ha Tpaauummn dunsdaka.
Cpabotanu, BUAUMO, U apyrue mMoTuBbl. [0BOPAT, uTo Ha dpusdarke MIY koe-
KTO 13 BNUATENbHbIX MPOdeccopoB roToBUNCA pa3BA3aTh KamnaHuio 60pb6obI
C ngeanvsmom B dur3nKe nNo ob6pasuy NblCEHKOBLMHbI B BMOOrUK, U TONbKO
BMelLaTenbcTBo CTanvHa, onacaBLuerocs 3a NocneAcTsMA AnA aTOMHOIo npo-
eKTa, NpefoTBPaTUNO Takoe pa3BUTUE COBLITUI.

KcTati, 4tobbl NonacTb B OTCEB, He TPebOBaNoChb TaKoW 3KCTPEMASIbHON Cu-
Tyauum, Kak Y MeHsA: MHOT1e, BO3MOXKHO, 1 He 3Hanu, YTO 3a HUMMN eCTb HeKUN
MVHYC, CBA3aHHbIN C NPOLIbIM X poAuTeNell, KOTOPbI He MO3BOMNUT MOny-
YnTb AOMYCK K COBEPLUEHHO CEKPETHON paboTe. A 6e3 Hero Ha BTOPOI Kypc
He nepeBoAUN, TaK Kak Kaxaaa GpM3TexoBCKas rpynna HaumHana co BTOPo-
ro Kypca 3aHATUA B OLHOM M3 3aKPbITbIX 6a30BbIX Hay4YHbIX yupexaeHui. Ha-
npumMep, 6a30BbIM yUpexxgeHnemM moei rpynnbl 6bi1 KypuaToBCKUN MHCTUTYT
aTOMHOW 3Hepruu, TorAa UMeHoBaBLLNIACA JlabopaTopureln n3mepuTEnbHbIX
npunbopos Akagemun Hayk CCCP (JIMMAH).

[Ba ropa Ha3aj mMos 6biBLas cokypcHuua Aca PasymoBa Bbinucana MHe npo-
MyCK 1 NMoKasasia YacTb 3TOro BHYLIMTEIbHOTO KOHITIOMepaTa AfepHbIX MHCTU-
TyTOB. Pacckasana mHoro uHtepecHoro. Cpeay Npouero nosegana, Kak of-
HaXXabl B CTyAeHUEeCKMe rofbl OHU CNPOCUAN Y pebaTuLlek Ha niowaau: «4To
370 Tam 3a 3abopom?» OTBeT 6blf HefBYCMbICIEHHbIN: «TaM aTOMHY0 6oMby
Lenaiot».

Kakoi e dakynsteT MY BbibpaTh, KyAa nepeBoanTbca? XoTenoch 3aHNMaTh-
ca ¢msukon. Tpoe npocounnmct BCE-TakM Ha ¢usmnyecknii pakynoteT, obpa-
TUBLINCb K peKkTopy HecmeAaHOBY Kak K uneHy BepxosHoro Coseta CCCP, HO
3TO Te, KTO XWJ B ero genytaTckoM okpyre. OcTtaBanca MexaHnKo-maTeMaTtu-
yecknii dakynbTeT, Ha KOTOPOM Obinv Cpean NPoYMX Takme CneumnanbHOCTM
Kak MexaHWKa 1 acTpoHOMMSA. A BHYTPM acTpOHOMUK Gbina eLwé bonee y3kas
cneymanmsauma: actpodusmka. ITo Ana MeHA PeLlunno aeno.

BonbwnHCTBO OTCeAHHbIX GU3TEXOBLIEB MEpeLn Ha MexaHukKy, asoe, lOpa
KBapauxenun n s — Ha acTpoHomuio. [1na nepesofa TpeboBanocb caaTb dK-
3aMeH no Kypcy «O6uaa actTpoHoMusA». [oTOBUNCA A K HEMY C HEBEPOATHOM
TWaTenbHOCTbio. MHe B36penio B rofioBy, UTo AJjiA STOro dK3amMeHa Hajo Bbl-
YUUTb PACroNiOKEHNE CO3Be3[MIN Ha Hebe 1 yMeTb MX HaxopuTb. A Bbiwen
C NPUMUTVBHON 3BE3JHON KapTol BeYepoM Ha HabepexHyto okono Kpemns,
roe 6bi1o0 MoTeMHee, 1 OTOXAECTBAAN MO Hel co3se3gua. MNopoweén, ecre-
CTBEHHO, MWINLIMOHEP 1 CMPOCUI, YeM 3TO A 3aHUMalCb. O6bsicHUN. «lpo-
JomKanTe Balum HayuHble 3aHATMA» — CKa3as OH 1 OTOLLEN B CTOPOHKY.
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OK3aMeH MPUHWMa MOKOVHbIA KoHCTaHTUH AnekceeBuy Kynnkos®. O HéM
C OFPOMHbIM yBaXKeHMeM_nuweT W.C. Wknosckmir® (1991)4 KaK O yenoBeke,
CymeBLIeM crnactum TAVILL® BO BpemeHa penpeccuin 37-ro. MNpodeccop Kynu-
KOB Ha 3K3aMeHe HacC He My4usi, CNPOCU Koe-uyto Ans npodopmbl, 06bACHNA,
UTO CKOpPO MOHAfo6aTCA acTpodum3nKM-HabnoaaTen AnA HoBbIX GONbLINX
Teneckonos. «byfabTe acTpodusmMkamm — TOAbKO xopowmmuly — ckasan oH
Ham © MOCTaBWN MO NATEPKe. Tak 1 onpefenwnca Mov AaNbHENWUn MyTb.
N HWUCKONbKO He Xanew O TOM, YTO Monas MMEHHO B acTpodu3nKuM, a He
B AAEPLUMKM.

lfoa Ha ¢u3Texe He nNponan Aapom. YpoBeHb npenogaBaHUA Tam 6bli BbiCO-
YanwMn: neKunm no mataHanmsy umtan M. A. ﬂaBpeHTbeB6, o6wwyto Gr3nky —
Mn.Ju. KaI'II/ILla7 n E.M. ﬂVId)LIJI/ILlS — OfMH 3KCMepUMEHTaNbHYI0 YacTb, APYrom
TeopeTnyeckyto. He CTOUT roBoputb, CKOMb apTUCTUUYHbI U HETPUBUAMbHbI
6bInM JEMOHCTPaLMOHHbIe onbITbl MNeTpa JleoHnaoBrya. Ho BCé 310 KaTacTpo-
¢nyeckn obopBanocb ¢ OKOHYaHMeM nepBoro cemecTpa. CTpyKTypa Kypca
HeoXnaaHHO n3MeHunaco, M.J1. Kanvua 6onble He ynTtan nekuymu. MNpowén
CNlyX, YTO OH B Onase, CHAT CO BCeX MOCTOB, OTCTPaHEH OT MpenojaBaHUA.
O BepOoATHbIX MPUUYMHaX pacckasan mHoro nosgHee W.C. LLKnoBCKniA: oKasbl-
Baetcs, [étp JleoHnaoBuY Ha 6onblIOM coBelaHny pe3ko «oT6pun» J1.T1. be-
puAa, B Te roabl KypupoBasLiero ot Monnt6iopo Bonpocbl BOEHHO-NPOMbILU-
NEHHOr0 KOMMJIEKCa, BKII0Yas aTOMHYIO U PaKeTHY0 NporpaMmbl, 3a XaMCTBO
no oTHoweHwuo K dur3ukam. Mo-euanmomy, B cBA3N C 3TM Kanvua c HUM

2 Kynnkos KoHcTaHTMH AnekceeBny (1902-1987) — cOBeTCKMIN acTPOHOM, npodec-

COp MexaHuKo-maTemaTtunyeckoro dakynbreta MY nm. M.B. JlomoHocoBa. OcHoB-
Hble HayuyHble PaboTbl OTHOCATCA K dyHAAMEHTaNbHON acTPOHOMUM, B YaCTHOCTY,
K onpegeneHnto aCTPOHOMUYECKNX NOCTOAHHbIX U3 HabnoaeHui. Urpan 6onbLuyto
ponb B MOArOTOBKE MOJIOAbIX CNeLyanncToB. ABTOP HECKOSIbKMX MOHOTpaduii.

Wknosckuin Mocnd Camymnosud (18 ntoHa 1916 — 3 mapTa 1985) — coBeTCKUiA
acTpoHOM, acTpodum3uk, uneH-koppecnoHaeHT AH CCCP (1966), naypeat JleHWH-
ckort npemun (1960, 3a KOHUEMLUMIO NCKYCCTBEHHOW KOMETbI), OCHOBaTeSb LLKOMbI
COBPEMEeHHOW acTpodu3nKkn — oTaena paanoacTpoHomumn [ocynapCTBEHHOro
acTpoHoMMYeckoro UHcTTyTa uMm. M. K. LUtepH6epra (TALL) MockoBcKoro yHuBep-
cuteTa 1 otaena actpodusmkn MHCTUTYTa Kocmmyecknx nccneposanmin AH CCCP
(HbIHe AcTpokocMuueckuii LeHTp OUAH). ABTOp AeBATU KHUT 1 Bonee TPexcoT Ha-
YUHbIX Ny6nunkaumin. Mi3BecteH Takxe Kak aBTop paboT no npobnemam CyLiecTBoBa-
HMA BHE3EMHbIX LIMBMAN3ALMIA N HAYYHO-NONYNAPHbIX CTaTei.

Liknoeckudi Y. C. SwenoH. HeBblgymaHHble pacckasbl. M.: HoBocTu, 1991. 222 c.

FTAULL — locypapcTBEHHDBIM aCTPOHOMMYECKMI MHCTUTYT M. M. K. LTtepH6epra Mo-
CKOBCKOrO rocyfiapCcTBEHHOro yHuBepcuteTa meHn M. B. JlomoHocoBa.

NaBpeHTbeB Muxaun Anekceesuy (6 HoAbpa 1900 — 15 okTA6pPa 1980) — coseT-
CKUI MaTemMaTiK U MeXaHuK, ocHoBaTeslb Cnbupckoro otaenexdma AH CCCP (CO AH
CCCP) n HoBocubupckoro Akagemropogka, akagemmk AH YCCP (1939), akageMuk
AH CCCP (1946) n Buue-npe3ungeHT (1957-1976) AH CCCP.

Kanuua MNétp JleoHmnaoBuu (26 nioHa 1894 - 8 anpena 1984) — BblgaloWMACa co-
BeTcKuin ¢ou3uk, akagemmnk AH CCCP (1939), naypeat HobeneBckoii npemun 3a dyH-
AameHTanbHble OTKPbITUA.

Jinowwny EsreHnini Muxannosuu (8 despana 1915 — 29 oktabpsa 1985) — BbI-
JAIOWMNNCA COBETCKMIN YUYEHbIN-GU3MK, apyr u copatHuk J1.[. JlaHgay, coastop
LWNPOKO M3BECTHbIX yY4ebOHMKOB TeopeTnyeckon ¢usmku, akagemuk (1979, unex-
koppecnoHaeHT AH CCCP, 1966).
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n nepecékcsa. Mocagutb ero He NOCMeNN, HO Ha HeckonbKo neT MNéTp JleoHn-
JIOBUY CTasl « aKaAeMUKOM-HalOMHUKOM>.

Y UCTOKOB UHOPAKPACHOI ACTPOHOMUM

Cenuyac MY — uenbiin «ropop, B ropofe» Ha toro-3anage MockBbl, ¢ He6o-
CKPEBOM B LieHTpe, cambiM GOMbLUMM BbICOTHBIM 34aHMEM B CTONULE, U1, Be-
pOATHO, BO BCeli cTpaHe. MonBeKa Ha3zad yHMBEPCUTET Obin Kya MeHbLUe, OH
3aHVMan HeCKOJIbKO YIOTHbIX CTapbix AOMOB Ha MoxoBon n lepueHa. B ogHom
U3 HMX ObINT MEXaHVKO-MaTeMaTUYeCcKunin dakynbTeT. IcTopuyecky Cnoxmnocb
TaK, UTo ACTPOHOMMYECKOEe OTAeneHre 6blIo ero YacTblo, INLb NO3AHEe ero
nepefanu ¢pusdaxy. OTaeneHre TeCHO CBA3AHO C rOCYAAPCTBEHHbIM aCTPOHO-
MUyeckum nHcTuTyTom mm M.K. LtepH6epra, ogHMM 13 Hay4YHO-UCCefoBa-
TEeNbCKUX yupexkaeHnin, Bxogawmx B coctaB MIY. ActpoHoMmuueckasa rpynna
6bina Hebonbwon — 15-20 cTyaeHTOB Ha Kypce. OHM CHayana yunmnucb Bce
BMecCTe, a NOTOM, C 3-ro Kypca pacrnpeaensanicb no kapeapam — actpodu-
31KM, acTPOMeTpuK, 3BE3LHON acTPOHOMUM, HEGECHON MEeXaHUKW 1 rpaBu-
MeTpUM, TakK YTO Ha CTapLUMX Kypcax cuTyaumsa, Koraa y npodeccopa cnaenm
Ha nekuun 3-5 cTygeHToB, 6bl1a 0ObIYHON. I HUYErO NNOXOro B 3TOM HeT, TeM
60onee YTo NMLWb HEOOMbLIAA YaCTb IEKTOPOB MoJyyana 3apnnaTy Ha dakynb-
TeTe: COTPYAHMKAM MHCTUTYTa 3a UTeHMe NeKUUiA He NnaTAT.

e P

CrypenTbl rpynnbl A-21 I, PbixkoBa, B. Mopos
n H. laxoBckon Ha cemuHape B TALL

B TpmpauaTbix rogax 1 BO Bpemsi BONHbI ManeHbKuii TAVLL 6bin n3BecTeH BCe
cTpaHe 6naropaps Bcecot3sHoMy paamo: HECKONbKO pa3 B CYTKM OObABNSA-
JIOCb, UTO MepefalTCa CUrHaNbl TOYHOro BpemeHn — «bun, 6un, Gunny —
n3 focynapcTBeHHOro acTpoHOMUYecKoro UHcTUTyTa um MM.K. WrepH6epra.
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Cnyx6a BpemeHn TAULL umena TouHeWlwme uvacbl, KOppeKTMpoBaBLIMecA
no HabnoaeHNAM 3B€3[ NPY MOMOLUY HECKONbKIMX TeNIECKOMOB, PAaCcNoNOMKeH-
HbIX B TUXOM, COBEPLUEHHO NPOBUHLMaNIbHOM ABOPUKe B nepeynke [aBnnka
Mopo3oBa. Tam e 6bino rnaBHOe 3AaHNe, NOCTPOEHHOEe BOKPYT AaBHO be3-
JevictBytowwero 15-A01MOBOro pedppakTopa.

Ha BTOpOM Kypce Mbl TaM MOYTK He 6biBanu, BCe 3aHATUA NPOXOAUIN Ha MeX-
MaTe, B ayAUTOPUAX, BbIXOAMBLUMX HA BEPXHUIA APYC BHYTPEHHEro ABOPUKA,
3aKPbITOro KpacrBbIM CTEKSIAHHBIM KONMakoM. Tam B ceHTabpe 1950 ropa A u
MO3HAKOMMIICA CO CBOUMM HOBBIMU OHOKYPCHUKaMU 1 BbICTPO C HUMK CApY-
Kunca. HeckonbKo mecAues, Noxasyi, BeCb NepBblil CEMeCTpP, MO MaTemMaTmKe
1 GusrKe WEN matepran, B OCHOBHOM, y»Ke NPONAeHHbIN Ha ¢usTexe. Ha po-
pory BpemeHW MoyTu He YXOAuno, B OTnnuyme oT ¢ustexa, Kyaa nobupanmcb
3a MonTopa-fABa 4Yaca B oAvH KoHel. Tak uTo B HOBOW O6CTaHOBKe A MOYyB-
cTBOBasN cebA oueHb KOMPOPTHO.

JlrobuTens KoToB. Bacs 1 Bacbka

Heckonbko KypcoB umMTanocb crneuunanbHO Ansa acTPoOHOMOB. OanH 13 HUX
6bi1 «Obwwasn actpodusmka». Ero Bén Mpuropnin OénopoBuy CutHuk® (. O.),
B TO BpeMsA eLé JOLeHT, HO yxe 3aBeaytowuin kapegpoi. MNMocne ogHon n3
nepsbIx nekunin Mol ¢ KOpon Keapalxenw, 3apaHee JOroBopuBLUNCH, MOAOLAN

CutHuk Mpuropuin ®époposny (1 dpespana 1911 — 14 okTAbpa 1996) — npodeccop,
6bIBLIMIN GPOHTOBUK-JOOPOBONEL, HarpaKAEH Heckonbkummn opreHamu, Mpepce-
natenb CoBeta BetepaHoB BowHbl TAULL, nokTop ¢U3MKO-MaTeMaTUYECKMX HaYK,
noueHT Kadefpbl acTpodM3nKN MexaHMKO-MaTeMaTmyeckoro ¢akynbteta (1939-
1949, n.o. 3aBepytowero 1949-1954). 3aBepytowmin KyunHckon actpodusmnyeckon
obcepBaTopueir (1945-1996), 3aBeaytowmin otaenom ¢usmkn ConHua (1958-1986)
TAULL. O6nacTb MHTepecoB: abCONOTHbIE M3MEPEHUA pagraLnn.
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K Hemy, pacckasanu, OTKyfa Mbl B3AJIMCb, U MONPOCUIN NMOPEKOMEHAOBATb
Temy Ha Gygyulee — nobnvxe K s3KcnepumeHTanbHon ¢usuke. OH 6bin Jo-
BOJIEH, BOOAYLUEBNEH, U CPa3y, B NMepPBOM Xe pa3roBope, cAenan o4YeHb KOH-
KpeTHoe 1 cMenioe ANA CTyAeHUeCKNX MacliTaboB npefioxeHne: B3ATbCA 3a
BHelpeHME B aCTPOHOMMIO HOBbIX MHGpPaKpaCHbIX NPUEMHNKOB — CEPHUCTO-
cBMHUOBBIX (PbS) doToconpoTmBneHnin. OH NPAMO CKasarsl, uTo, MO CyLecTBy
3TO 03HayaNio OCBOEHME HOBOW ANA acTPOHOMUM 0651aCTU CNEKTPa, Co3faHne
eé HoBOW BeTBM — MHpaKpacHol acTpoHoMuK. 1o 6bino camoe To! Celtvac,
yepes 50 neT, A He NepecTalo NopaxaTbCs, Kakol yaauen obepHynca ToT pas-
roBop, Kak xopolLuo lpuropuin ®€RopoBnY Hac Hanpaswsl.

Baca Mopo3s n Tana Mynapumk

CepHuUCTO-CBMHUOBble doTOoCONpoTUBNEHNA U306penn B lepmaHuM Hesa-
gonro fo Havana Bropon mupoBon BOWHbI. B KauectBe NMPUEMHUKOB WH-
bpaKkpacHOro nsnyyeHWa OHWU ObiKM B ThiCAYM pa3 bGonee UyBCTBUTESNbHDI,
yem Knaccmyeckre 60nomeTpbl 1 TepMonapsbl. 1 He 3Hato, B KakUX BOEHHbIX
cucTemMax MPUMEHSIIN UX HEMLbI, — BEPOATHO, 3TO Gblnv NpuUbopbl Ana Ha-
BeleHUA KaKUX-TO yrnpaBnsaembiX CHapAAOoB MO TEMJIOBOMY U3NTyYEHWNIO Liefn.
HoBble NPMEMHUKN CTanu OJHUM 13 MHOFOUYMCIEHHBIX TEXHUYECKMX Tpodees,
3aXBaYeHHbIX COO3HbIMU BoWickaMn. OUeHb ObICTPO MOCHe OKOHYaHWA BO-
NHbI NabopaTopun pasHbix CTpaH, B Tom yncie n CCCP, camm Hayumnucb mx
[enatb, CTanM COBEPLUEHCTBOBATb TEXHONOrMIO, pa3pabaTbiBaTb aHanoruny-
Hble VIK-npnéMHMKN Ha OCHOBe ApYyrnx MonyrnpoBOAHMKOBbLIX MaTepuanos.
OHU 6bINUN HY>KHbI HE TOMIbKO BOEHHbIM, HO W /1A «YMCTON HayKu» — cnek-
TPOCKOMNMNCTaM U, KOHEYHO e, acTpOHOMaM. Pagn OgHOW TONbKO YMCTON Ha-
YKV VMW 3aHUMATbCA Obl HE CTanu, 4OCTaTOYHO ObINIO MMETb JOCTYM K TOMY,
yTO paspabaTbiBaNoCh AS1A BOEHHbIX NPUIOXKeHUA. CNeKTpanbHbIN gMana3oH
PbS-doToconpoTvBneHnii orpaHuyeH agnvHamyu BOAH oT 1 Ao, MpuMepHo,
3,5 MKM, HO 1 TaKoOW, Ka3anocb 6bl, HE OUYEeHb LWNPOKUI, AMANa30H OTKPbIBas
OrPOMHbIE€ BO3MOXKHOCTM A1 Pa3BUTUA UHPPaKPACHON acTPOHOMUN.

26



370 6bII0 OYEBMAHO, HO MHEPLMA MbIWAEHUA B TOFAALIHEN HabnogaTenbHom
acTpoHoMUM Obina MopasuTeNibHO BenuKa. EAVHCTBEHHBIN peanbHbli war
(3a KOTOpbIM MHOTME rofbl HUYEro He nocneposasno) caenanv xepapa Kon-
nep - n ero komnern (1947). OHN CKOHCTPYMPOBaNM 1 MNOCTPOWUIN MPU3MEH-
HbI cnekTpomeTp ¢ PbS-dpoToconpotusneHmem ana 82-a0MOBOro TeNecko-
na obcepBatopun Mak-[JoHanbAc, AOBOSIbHO CONMAHOTO ANA TeX BPEMEH. 3T
6b11 NPUBOP C HU3KUM CneKTpanbHbiM paspelleHrem (MAN = 80) Ha obnacTb
1...2,5 Mkm. [Ix. Korinep Bnepsble n3mepun cnekTpbl JlyHbl U MAaHeT B 3TOM
AvianasoHe (1947, 1949) n otkpbin nonocbl CO, B MapCHaHCKOM CreKTpe. 3To
6bina nepeasd naeHTUGMKauma ogHoro n3 ra3os B atMmochepe Mapca. Torga
npeanonoxwunu, 4to CO, — 3TO BCEro fnib OfHA 13 e€ ManbiX COCTaBMAI-
LLMX, HO NO3[Hee BbIACHWIOCh, YTO OCHOBHaA.

r';'

b=

Baca Mopo3 1 Hatawa CredaHoBuY npriexanu B Alixaban
Habniogatb 3atmeHne ConHua

My6nunkaunm Ox. Konnepa no MK-acTpoHOMUM 1 B CTYAEHYECKME oAbl 3HaN
Han3ycTb, OHW CTanu 1A MeHA NyTeBOAHON 3Be3a0N. B 1967 rogy mbl BCTpe-
TUnncb Ha leHepanbHol Accambnee MAC (MeXayHapogHOro acTpoHoMUYe-
CKoro coto3a). OH 3Han o momx paboTax no MK-cnekTpockonmm nnaHeT u cka-
3a HecKonbKo Jobpbix cnoB. A 6bin cyactnve: Ix. Koiinep 6b1 nonctuHe
TUTaHUYECKOWN GUrypoi B NIAHETHON aCTPOHOMUMN.

10 Konnep Oxxepapa MNetep (aHen. Gerard Peter Kuiper; 7 fekabps 1905 — 23 gekabps
1973) — HuAaepnaHACKUA N amepuKaHcKui (¢ 1933 roga) acTpOHOM, OCHOBOMO-
JIOXKHVK MHPpPaKpacHO acTPOHOMMM, OTKPbIN 06/1aKo, CoAepKallee MHOXECTBO
MaNieHbKMX NNaHeT faneko 3a opbuTton HentyHa, KoTopoe 6bio Ha3BaHO MOACOM
Konnepa.
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MyTb K 3TOW BCTpeue Hayanca ¢ KypcoBon paboTbl Ha Kadeape acTpodusmnky,
B nabopatopun I ®. CutHMKa. JlabopaTopma Haxoamnnacb B NOAMOCKOBHOM
nocénke KyunHo, pasmelyanacb B 6biBLIE KOHIOWHe ycaabbbl PAGYLINHCKO-
ro, nepecTpoeHHow noa pabouve n xunble nometlerus. fpuropuin Oépo-
pOBUY BblAENNS HaM CTON W MpocTelllee labopaTopHoe 31EeKTPOHHOE 060-
pyaoBaHue — ocumnnorpad un T.n. Mbl Hayanu ¢ paspaboTKu y3KOMONOCHbIX
MasoWwyMAWMX ycunutenen ana pabotbl ¢ PbS. O6paTnTbca 3a KOHCynbTa-
uuen B nabopatopuu 66110 He K KoMy. Hago 6b1n0 untaTb KHUMM U XypHanbl,
a rmaBHoe — AyMaTb 1 SKCNePUMeHTUPOBaTb. Takasa cMTyauuma 3amegnaeT pa-
60Ty, HO BOCNUTbIBAET CaMOCTOATENbHOCTb. KO BpeMeHu AnnIoMHOM paboTbl
Mbl MIMeNU Ba BapuaHTa N3MePUTESIbHON CUCTEMbI ANA PerncTpauumn cnek-
TpoB ConHua B AnanasoHe 1...2,5 MKM 1 npoBeny NpobHble HabntogeHns. Pe-
3ynbTaTbl UMENN TONbKO METOANYECKUI MHTEPEC, HO MOMYYEHHbIA OMNbIT NPu-
rogunca yepes Heckosbko NeT. OpuH BKNag B Hally AeATeNbHOCTb 6bli OYeHb
BecombiM. OgHako lOpa, nonyums ANMNIOM acTPOHOMA, 3aHUMATbCA 3TOWN Ha-
YKOW He CTan; yepe3 HeKoTopoe Bpema OH npobunca B MHCTUTYT aTOMHOW

SHepruu.

Kadeppa actpodusnkm NANLL. Croat: A.T. Macesuy, H. H. Mapwuiickui,
H.B. Npuropbesa. Cupat: U. C. Lknosckun, E. A. MakapoBa,
M.T. Kynukosckuia, U. C. LLlepbuHa-Camoinosa

NOKTOP

CoTpyaHukoB Ha Kadeppe actpodusnku 6b10 HemHoro. CaMbini APKUA 13
HUX — Nocnd Camynnosuny LLknosckuin (U.C.) — pasHOCTOPOHHWIA, CUIIbHbIN
TeopeTuK. [lonroe Bpemsa OH OCTaBasiCA €AUHCTBEHHbIM JOKTOPOM HayK Ha
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kadenpe, 1 ¢ Tol Aanékon Nopbl «NapTUHAA KNnyka» Jokmop coxpaHunacb
3a HUM HaBcerga. [Jokmop ctan mouM BTOpbIM yuntenem nocne I @.

BecHoln 1952 ropa A 3awwwan KypcoByto paboty. 3acegaHune Kadpegpbl ewé
He KOHUMNoCb, HO JJokmop O0TO3Ban MeHs Ha 3agHue ckambu: «Bacnnuin MBa-
HOBWY (B NepBbIf pa3 KO MHe 0b6paTuincb no otyecTsy!), s xouy Bam npeg-
JIOXKUTb HOBOE Jeslo: paanoacTpoHomuto. Ho gomkeH Bam ckasatb, yto anA
3TOro Hy»eH AOMYCK, Tak Kak TeXHNYecKne cpefcTBa — 3aKkpbiTble». OTBETUN
A MTHOBEHHO 1 OTpULATENbHO: O AOMYCKe He MOorfo 6biTb U peun. O npuun-
Hax pacckasas NPAMbIM TEKCTOM, JJOKMOp KaK-TO CKanca 1 OTCen B CTOPOHKY.
Ho vmeHHO Torga mexgy Hamu NPOTAHYNacb HeBUAMMAA HUTOUKA, HUKOrAA
6onee He obpbiBaBLuasnca. C 3TOro BpemeHu NOCTENEHHO U BCE Bonblue A cTas
noananaTb Nof BAUAHWE 3TOr0 3aMeyaTe/lbHOro YesloBeKa.

N.C. lUKNOBCKWIA, AMHCTBEHHDIN B TO BPEMA OKTOP
dU3MKo-MaTeMaTMUeCKnx HayKk Kadeppbl actpodusmkm FANLL

Jokmop, BUAMMO, He Aiyman BCepbE3 O TOM, YTOObI CO3AaTb LUKOJTY, OKPYKNTb
cebs yuyeHnKamK, BNIoTb Ao Havana 1950-x rogos. 3Ta 3aboTta npuwwna, korga
OTKPbINCH 6ecnpeLieeHTHbIe BO3MOXHOCTU, CBSI3aHHbIE CO CTPOUTENIbCTBOM
HoBoro 3gaHua MIY. MNog HoBoe 3aaHKe MOXHO ObIfo NMONYYMUTb MHOTOE: MNJOo-
Waauy, wWraTtbl, HOBYIO CTPYKTYPY, YHUKanbHoe obopypoBaHue. LLKnoBckui
6bIn Ha3HauyeH 3aBeayloWmMM oTgenom pagnoactpoHomum TAULL. U nepsoe
BpemMs Obln ero efMHCTBEHHBIM COTPYAHUKOM. Hago 6b110 uto-To penatb! Boc-
NUTbIBaTb MOJIOABIX TeopeTukos? Ho JJokmop npuBbiK Bce cBou paboTbl ae-
naTb cam. Hy>Hbl 6bI11 B NepByto oyepefb HabnogaTenu, a TouHee roBops,
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3KCMepUMeHTaTopbl, CMOCOOHbIe Co3haBaTb MNpubopbl ANA MCCefoBaHUN
B HETPaAULMOHHbBIX AnanasoHax (paguo, VK, YO, peHTreH), ctaButb 3agauu,
HabnioaaTb, CAMOCTOATENBHO MHTEPNPETMPOBATL PE3YNbTaThl.

Nocnd Camymnosuy 3agyman cobpaTb BOKpPYr ceba monogbix niogen, cnocob-
HbIX CTaTb MMEHHO TaKnMK acTpodusnkamu. M 3To npomsowno — 6naroaapsa
CTEUYEHUNIO HECKOMbKMX CYACTIMBbLIX 0BCTOATENbCTB: TemnepameHT U.C., cro-
cobHOCTb yBfieKaTb, obasHMe 60MbWOro YY4EHOro, CUbHbIE CTYAEHTbI Ha Ka-
deppe B 3TOT Nepuog (onbIT MOKa3bIBaET, UTO 3TO GblBaET Aaneko He KaxKAabli
ronl), U, HaKoHeL, yaUB/TENIbHOE OLLyLLeHNe HeBCNaxaHHOro Nons, y KoToporo
CTOULWb Y 3Haellb, YTO MOXeELUb Ha4yaTb XOTb C 3TOFO Kpas, XOTb C TOr0, HAKTO
Tebe popory He nepebexuT. ITO OLyLleHME, COBCEM HEMBICMMOE ceiyac,
TOrAa, B CYLWHOCTU, TOXKe 6b1n0 06MaHUMBbIM, HO Kak OHO BHoxHoBnANo! Mo-
nogble napHu 6panu Ha cebsa Lenble HanpasneHus. B komaHge W.C. camocTo-
ATeNbHOCTb BCAYECKN MOOoLWpAnacb: MOMOAON YUYEHbIN OMXKEeH YyBCTBOBATb
cebs x03AMHOM cBoel cyabbbl. I nomeHblue coaBTopcTB — Yy LLKNoBckoro
MoYTN HeT CTaTel, COBMECTHbIX C ero coTpyaHunkamu! «Bbl — selfmademan,
yenoBek, KOTOpbI chenan cebs cam», CKasan OH Kak-To, U 3TO Bblna oYeHb
BbICOKAA OL|eHKa B ero ycrax.

CBou HoBble paboTbl M.C. goknagpiBan u o6Ccyxaan B Te rogbl Ha 3acefaHu-
AX Kadeapbl. 3aNOMHUAOCH [1Ba TaKUX JOKNaga — O AUCCMNALN MIIAHETHbIX
atmocdep 1 o cnekTpe KpaboBraHo TymaHHOCTU. B obcykaeHun amuccmna-
UMM yyacTBoBan akagemuk B.T. ®ecenkos''. Pa6oTa U.C., mArko BblparkaAcb,
He CTbIKOBaslaCb C KOCMOFOHMYECKo KoHuenumen OeceHKoBa, 1 6b110 OUYeHb
3a6aBHO HabnoaaTh 3a «<GUTBON MMraHTOB» — CTAPOro 1 Moniogoro. Bacunuia
lpuropbeBny HagyBanca, cepannca, He XoTen Npr3HaBaTb NnopaxeHue, a N.C.
JOXWMan — OYeHb MOYTUTENbHO, CAepKMBasA xapakTep. OH NOTOM MouTn
He BCMoMKHan 06 3TOW CTaTbe, a Befb B Hel Brepsble Obia n3noxeHa naen
rMapPOANHAMMYECKON AnCcCUnaumm — npouecca, 6e3 KOToporo HeEMbICIVMBI
COBpPEMEHHbIE NMPEACTABNIEHUSI O PaHHEN 3BOMIOLMM MIAHETHbIX aTmocdep.
BTopyio 13 ynomaHyTbix pabot — o KpabosugHol TymaHHOCTU — [loKkTOp
OYeHb LIeHUN 1 BCMOMUHAN BCHO XKW3Hb, OH CYMTaN €€ CBOMM «3BE3AHbIM Ya-
COM» — OfJHO 13 €ro JIONMbIX CJIOBEYEK.

C oceHn 1952 roga W.C. Hauan uutatb cneukypc «PaguoacTpoHOMUA».

KoHdepeHL-3an MonoH, CTyaeHTb PacTBOPUINCE CPEAM «B3POCHbIX» — CO-
1

TpyaHukos TAWLL, Actpocoseta, ®UAH “. Bca actpoHommnueckaa MockBa

cobupanacb Ha 3TW NeKuMKn. 3HaunTenbHaa X YacTb BoLNa B MOHorpaduio

«Kocmunueckoe pagmnonsnydeHne» [Lknosckun, 1956]. To, uto pacckasbiBan

Jokmop, 6bino, ogHako, 60sblle, YeM paanMoacTPOHOMUA, CKopee 3To 6bl1o

n

(OeceHkoB Bacunuin Mpuropbesuy (1 aHBapa 1889 — 12 mapTta 1972) — coBeTcKui
ACTPOHOM, OVIH U3 OCHOBOMONOXHNKOB acTpodu3uky, akagemmk AH CCCP (1935),
akagemnk AH KasCCP (1946). bbin ogHum 13 co3spatenen n gupektopom Poccun-
cKkoro actpodusnyeckoro nHcTUTyTa (1923-1930), no3gHee — ACTPOHOMMNYECKOTO
nHcTnTyTa UMm. M. K. LtepHbepra (1936-1939). OpraHnsosan ACTpoduranyecKknin nH-
ctmuTyT AH Kasaxckoin CCP n npu Hém ObcepBaTtoputo KameHckoe nnato. B pasHoe
BpemA pykoBoAaun actpoHommyeckum cosetom AH CCCP n KommuteTom no meteo-
putam AH CCCP. O6nacTb Hay4YHbIX NHTEPECOB: GOTOMETPUA NMPOTAKEHHbBIX OOBEK-
TOB — HOYHOTO Heba, 30AMaKanbHOro CBeTa U NPOTUBOCUAHNA.

2 OUAH — Ousnueckmit uHcTUTyT M. M. H. Ne6egesa AH CCCP/PAH.
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BBefleHVe B HOBYO, BCEBOJTHOBYIO acTPodr3UKy. JIeKLMm OgHOBPEMEHHO Chy-
wanu gee actpodusnyeckne rpynnbl — yeTBE€pThin (. LWernos, T. Mynapuuk,
H. CredaHosuy, 0. KBapauxenu, B. Mopo3) u Tpetuii Kypc (H. Kapp,aLueBB,
t0. Mapuiicknin'®, N1. Tungunuc, B. Kypr, 0. TanbnepuH, H. Liedos, 0. 30HoB,
C. Nortatok, T. KazaueBckasn). Bce manbumku, kpome KOpbl KBapauxenu u, 6biTb
moxeT, 0. 3oHoBa, 6yKBanbHO NPUAUNAN K LLIKNOBCKOMY; I, YeCTHO roBops,
pasgBaviBanca mexgy HuM 1 I @. CUTHUKOM, KOTOpPbIA CO BTOPOro Kypca Aan
MHe YANBUTENIbHO MPOPOYECKYI0 HABOAKY Ha MHPAKPACHYI0 aCTPOHOMMIO —
HayKy ellé 6onee monoaylo, YeM pagnoacTpoHoMUA. BOT 3Tn-TO CTyaeHTbl
W cTanu Agpom KomaHapbl Jokmopa. He Bce oHM ocTanucb B oTgene pagno-
aCTPOHOMUW, HO MOYTY BCE HaLM CBOE Npu3BaHMe 1 CAeNanu B Hayke Koe-
YTO UHTEpPECHOE.

Cneukypc nogxoann K KOHLY, nopa caaBaTb 3k3ameH. M. LLlernos v a peluu-
NNCb NepPBbIMU 1N AOFOBOPUAUCH C JJokmopom Ha 5 mapTa. HakaHyHe BmecTe
roTOBMANCb Y MeHA AoMa Ha Ky3HeuKoM. YTPOM BbIrMIAHYNN B OKHO 1 yBUAe-
NN, YTO yNMLa NeperopoXkeHa MIOTHOWN CTEHOW BOEHHbIX FPYy30BUKOB B ABa
psga. Bkniounnu paguro (pynop 13 nioTHON YEPHOM GymMarn — OCHOBHOW MC-
TOUYHUK MHPOPMaLUM TeX BPeMEH): TpaypHas My3blka. Bcé 6bino scHO: ymep
CranuH. MonbiTkn go3BoHuTbca B FTANLL 6e3ycnewHbl. NpuHMMaem My»ckoe
peweHne — naém B TAULL, ecnn nponycTAT. [ponycTnnn nerko, HO TPaHC-
nopt He pabotaet. Tonanu B 06xop UeHTpa: Ky3Heukuii — CpeTeHka (He-
rMHHasa nepekpbita) — CagoBoe Konbuo — nnowagb BocctaHma — Kpac-
Has MpecHs. B TAULL Hapog Ha paboumnx MecTax: Torga ¢ ono3gaHuaMu, a Tem
6onee ¢ nporynamu, 6bino ctporo. Mpuwnu K Jokmopy. JInyo nevanbHoe,
yAMBUNCA, Hacynuncsa: «PebATa, Kakol 3K3aMeH, Korga BCA CTpaHa ckopbutl»
Mbl 6bIIM K 3TOMY MOPaJibHO FOTOBbI, BaXKHO ObIfI0 HEe HAPYLNTb, O YEM [O-
roBOpuUnuch, BeAb Mbl JJokmopy obeljanu 1 cnoso caepxanu. MNoTtom, Koraa
A pacckasblBan 3Ty UCTOPUIO, MHOTME He MOMNM MOBepuUTb, Kak 3To LKnos-
CKUI, [EMOKPAT 1 YK, KOHEUHO, He CTaIMHUCT, Tak BOT cpearmposas. A 310
KaK pa3 1 XxapakTepHO ASA Toro BpemeHu, 6bino 6bl Anko, ecnu bbl Jokmop
pacKpbINca nepep ManbunlKaMu-CTyAeHTaMu. Kaxaowm CcTygeHueckow rpyn-
ne nonarasncsa CeKcoT, CBOW, Tak cKa3aTb, [laBnuk Mopo3os. Kpome Toro, B TOoT
NCTOPUYECKNIA AeHb UyBCTBOBaNM cebA He B CBOEN Tapeske v Te (a nx 6bi1o
He Tak mano), kTo CtannHa HeHaBugen — BpPoAe MeHA. He 3Hanu, He cTaHeT
NN ewwé xyxe.

K cuacTblo, BCE-Taku NpuLunia oTTenesb. Kak 3T1o 6bifio NpekpacHo — He 6oATb-
ca 6onblue CnyyaHOro CNoBa, 3HaTb, YTO MPOKNATaA aHKETa yXe He Tak CUIbHO
B/IMAET Ha TBOI CyAbOYy (BMPOUYEM, KaK-TO OHa BNMsAMA ewwé nonro). A okoHva-
TenbHO Npukunen K Jokmopy, Korga Hactano pacnpepeneHue. «Bbl octaHe-
TeCb y MeHs, A BCE ANA 3TOro CAenalo, NAry Ha penbcbi»! 370 HanBHoe «Jlary Ha

3 Kappawes Hukonait CeméHoBuy (pog. 25 anpens 1932) — COBETCKWIA U POCCUit-
CKUA acTpoHoM, akagemuKk PAH (1994); pupektop ACTPOKOCMMYECKOro LEeHTpa
OWAH (c 1990 rofa); Tpyabl NO 3KCNepUMEHTanbHON 1 TeopeTnYecKon acTpodusu-
Ke, pagnoactpoHomuu; naypeart focygapcteeHHon npemmmn CCCP (1980, 1988), nok-
TOp $U3MKO-MaTeMaTUUECKNX HayK.

Mapuiicknin Hukonan Hrukonaesny (1900-1996) — coBeTCKMiA aCTPOHOM U reodu-
3UK, uneH-koppecnoHaeHT AH CCCP (1968). O6nacTb Hay4YHbIX MHTEPECOB: KOCMO-
FOHUA, rPaBUMETPKSA, BOMPOCHI BpaLLeHUA 3emMnun, NPUPOAa CONHEYHON KOPOHbI
1 30[MaKanbHOro cBeTa.
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penbcbl» ToXKe 13 ero cnosaps. Mpobnema 6bina cepbE3HON, aHKeTa BCE eLlé
pabotana. MeHAa pacnpegenunu Ha komuccun B Anma-Aty, B AcTpodusnue-
ckuin nHctnTyT AH Kasaxckon CCP, a MOMN 1 WKOJMbHBIM yUnTenem B Nito0yio
TMmyTapakaHb. JJokmop xoann K pekTopy, 1 OT Hero B KOMMUCCMIO MOLLa 3anu-
cka: nepepacnpepenutb B NAWLL. Ho cekpeTapb kommnccum (MHCMEKTOP Kyp-
ca), UcnpaBswmB 3anucb B ofHol bymare, 3abbin UM HE NOCYMTaN HYXKHbIM 3TO
cAenatb B pyrown.

NYYLIE FOP MOTYT bbiTb TOJIbKO FOPbI

Mpuwén Bbi3oB B KasaxcTaH. B otaene pacnpepeneHna ero BOCAPUHANN Kak
6e30roBopoyYHOe yKasaHue K gencteuto. LLKnoBckuin 6bin B OTRyCKe, pek-
TOop ToXe. 3aB. otaeneHnem npod. b.B. KykapknH Huuero genatb He cTan, u,
BCTPETVB MeHsA BO ABope ctaporo AU, HagyBwmnch, ckasan: «<My»anTtechb,
Bam Hapo exatb B Anma-Aty». [upektopom Anma-ATvHcKoro WHcTuTyTa
actpodusmkn (AOU) 6bin akagemuk B.T. ®eceHkoB. OH TONbKO UTO Cbe3ann
B AHINIO 1 BEPHYNCA OKPbINEHHBIN MAEAMU TEXHWYECKOro OBHOBNEHUA
acTPOHOMWW — [ANA Hayana XxoTs 6bl NyTEM BHeApeHUA GOTOINEKTPUYECKon
TexHuKN. I O. CUTHVUK peKkoMeHoBan MeHA B KayecTBe NOAXOAALEero Momno-
[oro cneumanucra. [leBatbcs 66110 HEKYAQ, A Kynun 6uneT Ha noesp 1 3a NATb
[Hen goexan Ao MecTa Ha3HauyeHuA. Yitan no gopore HOBYIO, OYeHb KCTaTu
KaK pa3 nosaBuMBLIYOCA B npofdaxe MoHorpaduio «DoTo3n1eKTPOHHbIE YMHO-
Xntenmy». MNoesn cuIbHO 0NO3AaN, HO Ha BOK3asle MeHA AoXKAaNNCh COTPYAHN-
K1 MHCTWUTYTa, NPUrNacuan nepeHoyeBaTb B ropofe, a HayTpo otBe3nu B UH-
cTnTyT. OH NpeacTaBnan cobo HebonbLuyo 06CcepBaTOPUIO, PACMONOKEHHYO
KnnomeTpax B ABaduaTty OT ropofa, B Npearopbax 3aunnnckoro Anaray, 4yTb
noBbllwe caHaTopusa «KameHckoe nnato». OQHO3Ta)KHOe [MaBHOE 3[aHNe, He-
CKOJIbKO HEBONbLUMX TENECKOMNOB U »uibix AoMoB. LLUTaT 6bin Toraa Kpoweu-
HbI, NpUMepHO 20 COTPYAHMKOB, BKNOYasa TexHuUYecknin nepcoHan. Cenyac
TaM, HaBepHoe, He MeHee 200. MecTo, BooGLLe roBops, palickoe 1 gns pabo-
Tbl UMEET CBOW MJTIOCHI, XOTA, KOHEYHO, MUHYCOB 60Mblle — 13-3a OTOPBAHHO-
CTv oT «bonbLion 3emnn.

Jopora, nayuiaa yepes obcepBaTopmio, NPEBPALLAETCA B TPOMMUHKY, TAHYLLY-
10CcA BBEPX K anbnunincknm nyram Cyxoro xpebta. He NomHI0, CKONbKo Bpeme-
HU, Yac Unun ABa, NoTPeboBanoCh ANA «KBOCXOXAEHNUA», HO OUEHb CKOPO Nocie
npuesaa A y>ke nobbiBan Tam. 310 H6bIIM MO NepBble ropbl — BeYHbIE 1 MNpe-
KpacHble. [1Ba mecala A xun B KBaptupe 3ou BnagummuposHbl KaparnHon, Ko-
Topyto cyabba 3abpocmna Ha obcepBaTopuio — ToXKe U3 MOCKBbI — HECKONb-
KUMW rogamun paHblue. 304 OYeHb MHOrO MOMOrana MHe Ha MepBbiX Mopax:
BBOAMNA B KypC Aen Ha obcepBaTopuy, yumna omaTtb cakcays Ha pacTonkKy,
rnokasblBana ropof, KopMuna 3ameyaTteSibHbIMW CONeHbAMU COBCTBEHHOrO
npuroToBneHna 1 T.4. NoTom nprexana MosA XeHa n ofgHoKypcHuua TaHa My-
NAPYMK, U HAM Jann KOMHaTY.

HemHorouncneHHbI HayuHbI Konnektus AOW genunca Torga Ha Tpy otgena:
actpodusumkm, dusnkn ConHua n atmocdhepHor onTukK. MepsbiM pyKoBOAMUN
Omntpnin AnekcaHgposuy PoxKKoBCKMIA, BTOpbIM — MupgxaT laHmeBny Kapu-
MOB, TpeTbM — EBreHusa BnagmmnpoBHa lNAckoBckaa-OeceHkoBa — XeHa
akagemumka. Hac onpegenunu B otaen actpodpusmnku.

32



Kpyr uHtepecoB akagemmka QOeceHkoBa Obin OYEHb LUNPOKMM, OfHAKO Ha-
CTOAWMM NpodeccroHanomM OH 6bin NKb B OAHON Y3KOW 06nactn — BU3Y-
anbHoW GOTOMETPU NPOTAKEHHDBIX 0ObEKTOB: MJIAHET, 30[1MaKaIbHOTO CBETa,
nenenbHoro ceeta JyHbl 1 T.N. B Monogple roapl cam NnpoBoaun HabnogeHns,
COBepLUEeHCTBOBaN annapaTypy. Kak 3To uHorga 6biBaeT, B NOXMIOM Bo3pacTe
aKageMurKa TAHYNO K CTapol TeMaTuKe, HO C NPUBNEYEHEM HOBbIX METOAOB.
Hago 6b1n0 3aMeHUTb BU3yanbHyl0 GOTOMETpUI0 GOTOINEKTPUYECKON, UTO
1 CTano Moewn 3afayen.

B. Mopo3, HOBbI COTPYAHNK ACTPODU3NUECKOrO MHCTUTYTa
AH Ka3CCP, B napke KameHckoro nsato

MHe Bbiganu 40 doToymHOXUTenen 1 ckasanu: «Bnepépn, obuiee Hanpasne-
H/e NMOHATHO, KakK M YTO KOHKPeTHO — peluaiitTe camu». CHavyana A caenan
doTomeTp Ana m3mepeHus spkocTu. MepBbiM Obin pa3pabotaH doTomeTp
ANA N3MepeHUn APKOCTU 30AMakanbHOro cBeta — Tpyba Ha BepTUKanbHO-
a3UMyTasIbHOM LUTATUBE, C MATUCAHTUMETPOBLIM OOBEKTUBOM, Anadparmor,
Bblpe3aBLUEN MoJie OKONO ABYX rpagycos, NuH3oin Mabpu, dunbtpom u doto-
3M1eKTPOHHbIM YMHOXMTeNeM (DY) ¢ Nnockum KaTofom. MeHa nopaswusno, Ka-
Kol 60NbLLOW CUrHan MoJslyyanca oT eCTeCTBEHHOro CBeYeHNA HOYHOro Heba,
efiBa pasnuummoro rnasom. Pabotatb ¢ 3Tm ¢oTomeTpom 6biNo Heynob-
HO, TaK KaK KOOpAMHaTbl MPUXOAUNOCH OTCUUTLIBATbL MO Kpyram, CUrHan —
no wkKasne ranbBaHomeTpa. NNopaboTaTb ¢ HUM Npuesxan us Opgeccol Hukonan
Bopucosuy [lnBapun'>, OAMH 13 yueHnKoB DeceHKoBa, MPOAOMKABILUI ero

15 InBapwu Hukonai BoprcoBuy (26 ceHTAbGpa 1921 - 17 AHBaps 1993) — npodeccop,
[OKTOP GU3MKO-MATEMATUUECKUX HAYK, aCTPOHOM, MaTeMATHK, anbnnMHKUCT. O6nacTb
VHTEPECOB: aTMOChepPHas ONTUKA, pM3MKa 3041MaKaNIbHOIO CBETA M MEXIIAHETHOW
nbin.
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nccnepoBaHnA B 06M1acTyi ONTUKM MeXNaHeTHOM Nblin. 3TO 6bin Yenosek
BbICOKOrO POCTa, MOry4ero C/IOKeHWA, afibMUHUCT, CUbHBIA, MONHbIN XK3-
HV 1 fobpokenaTtenbHbli. TPYAHO NOBEPUTb, UTO €ro yKe HeT. Kak 1 MHormx
WHbIX 13 YNCSIa MOUX ApYy3eN.

Mopociumne necom otporu 3amnnickoro Anatay
HauMHAlTCA NPSAMO y nopora obcepsaTopumn

MoTom 6bI10 CAenaHo HeCKoNbKO GOTOMETPUUECKUX NPUCTABOK K TENeCcKo-
nam — 37O 6bINN JOBOMBHO KaJikne, HO BCE »Ke PaboToCnocobHble Hemel-
Kne VHCTPYMEHTbI, BbiB€3eHHble 13 [epMaHum nocne BOWHbI. [ina Hemeukux
aCTPOHOMOB TaKol rpabéx Obin ckopee He KaTacTpodoi, a CTUMYNOM K 06-
HOBReHVo obopyaoBaHNA obcepBaTopmii. XopoLure Teneckomnbl CTanun CTpo-
UTb M y Hac, HO npouecc Wwén meaneHHo. Korga A npuexan B Anma-Aty, Tam
OblN eAVHCTBEHHDBIA OTEUYECTBEHHbIN Teneckon — 50-CM MaKCYTOBCKUIA WH-
CTPYMEHT C LUMPOKMM NONIEM 3PEHUSA, N3TOTOBNEHHbIV B ron's. 1. A. PoxKoB-
CKUI 1 ero coTpyaHuKkn ¢otorpadrpoBani Ha HEM ra3oBble TyMaHHOCTU, 06-
nacTu C NnpeanonaraeMblM akTUBHbIM 3BE34006pa3oBaHMEM U T. 1.

16 FOW — locynapCTBEHHDINM OMTUYECKNIN HcTUTYT M. C. V. BaBnnosa.
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MHe Ha 3TOM npeKkpacHOM Teneckone fenatb 6bino Heuero. «Moi» Tene-
ckon — TpodeliHbin 50-cM KaccerpeHoBckui Herz — ctosan uepes gopory
OT MaKCYTOBCKOrO; HMKaKOW Hay4YHOI Nporpammbl N5 HEro B TO BPeMA He Cy-
LecTBoBano. Bo3HA ¢ HUM 6blna AfiA MeHA OYeHb MOMe3HOW: NepPBbI OMNbIT
06LEeHNA ¢ Teneckonom. 1na Hero 6bi COOPYXKEH 1 NOCTENEHHO COBEPLUEH-
CTBOBanCA 3BE34HO-NNaHeTHbI GOTOMETP. INEKTPOHMKa ANA BceX Nprbopos
6bina aHanoroBas v, ecTeCcTBeHHo, lamnosas. He 6bino camonmcues. C coBpe-
MEHHOW TOUKW 3peHna BoobLie BCE ObifIo OYeHb MPUMUTUBHO, HO A 6bin yB-
neyéH, onybnnKoBas HECKONbKO CTaTeil C onucaHnem npmbopos B XKypHane
«[Mprbopbl 1 TEXHKKA 3KCNeprMeHTa». BKyC K aHanusy n uHtepnpetauun aaH-
HbIX MPULLEN No3aHee.

[opHoe o3epo

OceHblo 1956 roga Bmecte ¢ AHapeem BnagumupoBuyem XapuUTOHOBbIM Mbl
MHoro Habnopaanu Mapc. ins 3Toro Ha Bxogfe 3B&3Ho-NnaHeTHoro poTomeTpa
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6bl1a ycTaHOBMEHa 3epKasibHaA NnacTHa C ManeHbKMM OTBEepCTMEM, npoLa-
panaHHbIM Ha OTpaatowem cnoe. Mbl M3MepAnN NOBEPXHOCTHYIO APKOCTb
Mapca B pa3nunyHbix obnactax. bbino Kak pas Benvkoe npoTMBOCTOAHME, U,
KaK BOAMWTCSA, pa3pasumnacb Ha Mapce rnobanbHas nbinesas GypsA. Xopowo
NMOMHIO, Kak B obnactu dnnafa noABMIOCb APKOe MasieHbkoe 0bnauko, Kak
OHO pa3pacTasnocb, U Yepe3 HeCKOJSIbKO AHEeN BCIo MaHeTy OKyTana AbIMKa,
noracmBLLaa KOHTPACTbl TEMHbIX 1 CBeTNbIX obnacTei. Ctatbio onybnmnkosanm
B AcTpoHOMUMYecKoM XypHane [Mopo3, XaputoHos, 1957], B Heln Obinu npea-
CTaBneHbl TONbKO KO3pduLUMEeHTbl APKOCTU. B npuHUune Takve namepeHms
MOrnn 6bl faTb OLEHKM ONTMYECKON TOJLWMHbI NblIeBbIX 061aKkoB, HO dop-
MaJibHO 1A 3TOro HefoCTaBano M3MepPeHNiA BHe MblneBon 6ypu npu 6am3Knx
yrnax ¢asbl. Tak Unu nHaue, 31o 6bls1, BEPOATHO, NepBbIi B MUPe onbIT GOTO-
nekTpuyeckon GpoToMeTpUN NNAHETHBIX ANCKOB, a ANA MEHA NIMYHO — nep-
BbIl KOHTAKT C niaHeTon Mapc.

Hapo ckasatb, uto doToMeTpuen MnaHeT Kak MPOTAKEHHbIX OOHEKTOB 3a-
HUMaNNCb B Te BPEMEHA TONIbKO COBETCKMe acTpoHombl: H.[. bapabawes,
B.B. lWapoHos, H.H. CbitnHckasn, U. K. Koanb. [lenanu oHu 310 no dotorpadu-
AM. fl JONOXMN Hawy PaboTy Ha ManeHbKoW KoHdpepeHuun no Mapcy, npo-
BenéHHown B TAMLL B koHUe 1956 roga. Mpeacepatens — H. M. bapabawes —
OoTpearvpoBan pe3ko oTpuLaTesibHO: Yero pagu Mbl Mepann Mapc Bo Bpems
nbinesow 6ypun? Ho cupeswnii B 3ane H.A. Ko3b|pe|31 cKa3an, uto paborta emy
HPaBUTCS — BMANMO, YTOObI NOA60APUTL. Al TOrAa B NepBbIi pa3 YBUAEN 3TO-
ro 3aMevaTesibHOro YesioBeKa C Tparnyeckom, MCKoBepKaHHoM cyabbo.

B Anma-Ate Torga 6bif0 eWweé oAHO aCTPOHOMMWUECKOE yupexxaeHue, npu-
UyéM HaueneHHOe crneunanbHoO Ha usydyeHne Mapca: CeKTop acTpoboTaHMKM
AH Kaszaxckomn CCP. Im pykoBoaun uneH-koppecrnoHaeHT AH CCCP laspwunn
AppriaHoBny Tuxos'®. Bnnotb [0 cepeanHbl XX BeEKa MHOrvMe gonyckanu, 4to
Ce30HHble N3MeHeHNA Ha Mapce MoryT 6bITb CBA3aHbl C TEM, YTO HA MOBEPX-
HOCTM 3TON MNaHeTbl MMEEeTCA PacTUTENIbHOCTb. TMXOB He MPOCTO AOMyCKan,
OH CBATO BepwWn B 3T0. B nocnesHve roabl XXn3HW ero Tpyabl 66111 Hanpasne-
Hbl Ha MOUCK GOTOMETPUYECKNX M CNEKTPOCKOMNYECKNX CBUAETENLCTB M Ha
obcyxaeHne cneymonyecknx xapakTepucTrK MapCUAHCKKX XKMUBbIX OpraHu3-
MOB, NPOAVKTOBaHHbIX CYPOBOCTbIO KnMaTa. OgHax bl A nobbisan B CekTo-
pe Ha 3KCKypcum BMecTe ¢ apyrumu cotpyaHnkamu AOU. IHCTpymeHTanbHble
BO3MOXHOCTM Obln Tam elé 6onee CKpomHbiMK, yem B ADOU, HO Kak xe

7 Ko3blpes Hukonain Anekcangposuy (20 aBrycta 1908 — 27 ¢despana 1983) — co-
BETCKUIA acTpOHOM-acTpodumsuk, pabotan B lNynkosckon n Kpbimckoli obcepBsa-
Topusx. OCHOBHble HayuHble PaboTbl MOCBALLEeHbl PpU3nKe 3BE3A, NCCNEAOBAHUIO
nnaHet u JlyHbl. B 1937 rogy 6bin apectoBaH v nposén 20 net B ['YJ1ATe. 14 pekabpsa
1946 roga No xo#aTaniCTBY KONMEr-aCTPOHOMOB OCBOOOXAEH YCNOBHO-AOCPOUHO,
KaK TaNnaHTAMBbIA Y4YéHbIN, a 21 deBpana 1958 roga NOMHOCTbIO PeabUNUTUPOBaH.

Tuxos MaBpuun Agprarnosuny (19 anpena 1875 — 25 anBapa 1960) — pycckui (co-
BETCKWIA) acTpoHOM, uneH-koppecnoHgeHT AH CCCP (1927) n akagemnk AH Ka-
3axckon CCP (1946). O6nactb HayuHbIX MHTepecoB: GOTOMETPUA 3BE3J U MAHET.
Mo HabniofeHnsaM B pa3Hbix 06acTAX CNEKTPa UCKan [oKa3aTenbCTBa CyLecTBoO-
BaHUA pacTUTENbHOCTN Ha Mapce 1 BeHepe. HarpaxkgéH npemunen Mapukckon aka-
OEMUM HAYK 1 ABYMA NpeMusimyn PyccKoro acTpoHommuuyeckoro obuiectsa. Apecto-
BaH B ceHTAGpe 1930 ropa B ¢BA3Y C «[lenom AkageMun HayK», HECKONbKO MecALeB
NPOBEN B TIOPbME.
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TuxoB 6bin yBneuéH ceoum aenom! MNocne ero cmeptn Tematuky un cam Cek-
TOp acTPOBOTAHMKM 3aKpblIM, @ HECKONbKO aCcTPOHOMOB, TaM pPaboTaBLUMX,
nepewnn 8 AOU n gpyrve mecta. B Anma-Ate I A. TuxoB 6bin oueHb nonynsap-
HbIM YENOBEKOM U Bbi3blBas, BUANMO, peBHOCTb DeceHKoBa.

Mexpgy Tem akagemuka B.[. QeceHkoBa B Anma-ATe ToXe OYeHb yBax<asu.
OH 6bIn1 OAHUM 13 ABYX UNEHOB CO3HOWM AKafeMunn, NOCTOAHHO TamM MPOXK-
BatoWumXx 1 paboTatowmx. Bropbim 6611 K. U. CaTnaeB — reosnor.

Bacunuin TpuropbeBny K BRACTAM OTHOCWUJICA JIOASIbHO, HO MHOrAa AEMOH-
CTpMpOBan «ocobyto» TOUKy 3peHusa. Hanpumep, aenas goknag Ha cobpaHum
COTPYAHMKOB MO MOBOAY OuYepenHON rofoBLyMHbl OKTAOPA, OH CKasan, uTo
rMaBHbIM AOCTUXKEHVEM PEBONIOLUN OblNO OCBOOOXKAEHME OT MHOCTPAHHOM
3aBucumocTn! Hy cnoBa o counanusme 1 CBETIOM KOMMYHUCTMYeCKOM Byay-
wem. OH 6blN 4OCTAaTOYHO HE3ABMCUMOW HaTYpPOM, YTOObl HE KPUBUTL AYLIOK
N He roBOPUTL TO, BO UYTO He BEPWSI, AaKe KOrAa «Mo NPOTOKOMY» 3TO Kasa-
JIOCb HEN36EXKHbIM.

CemuHap B.T. ®eceHkoBa B ACTpoduUsnMueckom MHCTUTYTe. 3a NpefcefaTenbCknum
ctonom cugut B.T. ®eceHkoB, nepeg HUM cTouUT goknaguvk I M. Uanuc, panee,
cnpaBa Haneso, cnaat T.11. ToponoB.a, B. M. Kazauesckun, J1. M. TyneHkoBa,

E.B. MackoBckaa-OeceHkoBa, T.M. Mynsapuuk, M.T. Kapumos, [1. A. POXXKOBCKUMIA,
A.B. XapuTtoHos, A.b. lenoHe, 3.B. KaparuHa, B.J1. MataruH, 1. K. boiiko,

I. M. Jluswuy (cHumok B. Mopos3a)

WNHorga opuvrmHanbHOCTb 1 HE3aBUCUMOCTb MbILWAIEHWA NPUBOANIA €ro K Ky-
pbé3HbiM cutyauuam. B AHrnum B.T. o3Hakomunca ¢ geatenbHocTbio bputax-
CKOrO MeXMiaHETHOro 06LWeCTBa U NMPOHUKCA MbIC/bIO, YTO NMopa roToBUTbCS
K nonétam B KocMoc. 1o 3ToMy noBogy OH cobpan ogHaxabl B Anma-ATe Ha-
YUHbIX PabOTHMKOB pa3HbIX cneuunanbHocTel. [loknag emy 3axoTenocb yKpa-
CUTb [OEMOHCTPALMOHHBIM 3KCMEPUMEHTOM, MOKa3biBalOWMM, KaK MOXKHO
obecneymnTb BbIXKMBaHKE XMBOTO CYLLECTBA B YC/IOBMAX HONbLUNX YCKOPEHNIA.
Mepepn cobpaHuem norimany Mblllb U NOCAZUNN €€ B XKeCTAHYIO Kancyny, Ko-
Topas nnaBana BHYTPW cTanbHOW 6onBaHKU. boneBaHKy c6pocunm C BbICOTHI
yeTblIpEX METPOB Ha HAaKOBaJIbHIO, OT KOTOPOW OHa JIXO OTCKouumna. Bpems
COMPWKOCHOBEHUA HaKoBasibHW 1 BOMBaHKN M3MEPANOCh NpY MOMOLM He-
XUTPOWN CUCTEMDI, COCTOALLEN M3 NPOBOJIOYEK, GaTapenkun n ocumnnorpada.
OueHEHHOe Mo 3TOMY BpeMeHM yckopeHue 6bino nopagka 1000g. Mbiwka
npwv ygape He normbna, 6bina n3BneyeHa 13 Kancysbl 1 NOCaXeHa B CTEKAH-
Hylo 6aHOUKY, KOTOpYI MOCTaBUAW Ha CTON nepen Aoknagymkom. OfHako
K TOMY MOMEHTY, Kak B.T. pewun e€é nokasaTtb co6paBLIMMCSA, OHa, YBbl, CKOH-
yanacb. «Xm, oHa cgoxnal» — BOCKNMKHyn B.T., nogHsaB 6aHKy. «<HaBepHoe,
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OT LWOKa» — MPOKOMMEHTMPOBa OfAMH U3 MeANKOB. MbllLKy 3aMyunnm co-
BEPLUEHHO 3pA, BeAb YCKOPEHWe MnaBatoLein Kancynbl Obino MHOro MeHblue
N3MEPEHHOTO, U Jaxke MOSIHOCTbIO MONOXUTENbHBIA pe3ynbTaT Huyero 6ol
He 3Hauun. Korga B.T. 3aropenca vgeein «pokyca» C MbILLKOW, eMY, KOHEYHO,
06 3TOM roBOpPUAN, HO OH B CBOEM YBNEUYEHMM HE XOTEN CJblWaTbh HUKaKMX
COMHEHUMN.

B.l. ®eceHkoB 6bi1 JOOPLIA MHTENAUIEHTHBIA YenoBeK. MoHMMasa, uyto An-
Ma-ATa — 3TO BCE-TaKM He caMoe Jlyullee MecTo AJiA MONOAOro YYEHOro, OH
nomoran CBOUM COTpyLAHUKam nepeburpaTtbca B MockBy, korga 6bina BO3MOX-
HOCTb, 1, TeM Gonee, He MPenATCTBOBAJ, KOrAa OHWM CaMW Haxoawnu, Kyaa
1 Kak. TaHa Mynsipurk yepes rog 6bina oTnyLleHa B acnmpaHTypy K B.U. Kpa-
COBCKOMY B IHCTUTYT Ppr3nKM atmocdepsl, a elwé yepes rog A ToxKe noayymn
«BOJIbHYIO», He OTpaboTaB MONOXEHHOro MO pacnpefeneHuto cpoka. Mosga-
Hee OH aKTMBHO Momoran nepesectncb B MOCKBY acTpodU3MKy-TeOpeTnKy
.M. Ugnucy.

Mepsbiii rog pabotbl B AOU A nposén B Anma-Ate 6e3BblesgHo. MNpuexas no-
cne atoro B MOCKBY B OTMYCK, A MOHAN YyBCTBa OKa3aBLUMXCA B CTOMMLE NPO-
BMHLMANOB: HECKOJbKO AHel Obln COBEPLUEHHO He B CBOEN Tapesike, OryLUEH
LUIYMOM, TONMaMM HapPOAa, CHYIOLEro Mo yauuam, 1 T.4. U Bcé e 3To 6bi1 Mo
POAHON ropop, A XOTen XuTb 1 paboTaTb 34ech.

COPEBHOBAHUE NHOAOEAKWN 3J1104KN
CBAHAEPBUNBAUXOU

TANLL nepeexan B HOBOe 3aaHue Ha JIeHNHCKuX ropax. CMeHWUnca anpexkTop,
um ctan [1.9. MaptbiHoB'®. Jokmop He 3a6bin 060 MHe, NPeACTaBUA MeHs
MapTbliHOBY 1 MeHsa B3anu B TAUL ctapwum nabopaHToM oTgena pagwo-
acTpoHomuu. MpoLwno HeckonbKo neT u cHoBa LLknoBckmii nowén K MNeTpos-
CKomy2° NPoCUTb 3a CBOMX PebAT. Ha 3TOT pa3 npuHEC «B KNioBe» fiBE CTaBKU
CTapLUero Hay4yHoro COTpyaHuKa Ansa HelaBHO 3alUNTUBLLNXCA KaHANLATOB —
Mopo3a u LLlernosa. Tako OMKHOCTN MHOTAA AOXKUAANNCH AeCATUAETUAMN.

JJokmop xoTen HanpaBWUTb MeHs B PAaAN0aCTPOHOMUIO, HO A CTPEMMCA B UH-
bpaKpacHyto CNeKTPOCKONMIO, N OH He cTan MelwaTtb. Cnepytowme ABa roga
ywnm Ha pa3paboTky annapatypbl ana WK-HabniopgeHwin. TyT npuroamnncs
OMbIT, MONYYEHHBIN B CTyAeHYecKne rofbl. [TaBHON 3agayeit Obifo «BblXKaTb»
MVHUMaJbHbBI MOPOr YyBCTBUTENbHOCTW. fl MOMYyuns, HaKoHeL, BOXAeNeH-
HbI JONYCK 1 cMor obpallatbCa B «AWWKW», rae pa3pabaTbiBanncb U Npo-
n3BoannnCb NpuémHukn MK-nsnyueHna. OueHb BaXKHbIMW CTann KOHTaKTbl

% MaptbiHoB [Imutpuit flkoeneBuy (7 anpens 1906 — 22 okTa6ps 1989) — coseT-
CKMIA acTPOHOM, JOKTOP GU3NKO-MaTEMATNYECKNX HayK, ANPEKTOp obcepBaTopum
M. B.T. DHrenbrapgTa ¢ 1931 no 1961 rog, anpektop MWL ¢ 1956 no 1976 ropg,
nmeHem MapTbiHOBa Ha3BaHa Manas nnaHeta 2376 Martynov (2376 MapTbiHOB).
MNeTtpoecknii MieaH leopruesuy (5 anBapa 1901 — 15 aHuBapa 1973) — Bbigaio-
LWNIACA COBETCKUIA MaTemMaTuK U aesTeslb oTeyecTBeHHOro obpasoBaHua. C 1951
no 1973rop — pektop MOCKOBCKOrO roCyAapCTBEHHOIO YHMBeEpCUTETa WM.
M. B. JlomoHocoga. [epon Counanuctnyeckoro Tpyaa (1969).
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¢ HAMN® — HayyHo-nccnefoBaTeNbCKUM MHCTATYTOM NPUKNAAHON GU3MKN.
Tam MHe oueHb MHoro nomoranu ConomoH AbpamoBuny KaydmaH, a nosgHee
Buktop leopruesuy byTkeBuY 1 pag Apyrux Begywmx crneymannctos. OHu
faBanu MHe nydlime obpasupl cBoelt npoaykuun. LLar 3a warom a cobpan
B cBoell nabopatopun 6onbliol Habop pazHoobpasHbIX MPUEMHUKOB. OHU
TpeboBany oxnaxaeHna 1 06bIYHO MOCTaBAANNCL B AblOAPOBCKUX COCyAax,
paccyMTaHHbIX Ha COOTBETCTBYIOLMIA XJlagareHT: TBEPAbIN COZ, KUOKNN N2,
T8EpabIn N, unu, nosaHee, xupknin He. Yem 6onblve OAVNHbI BOMH MOXET
pernctpmpoBatb NPUEMHUK, Tem 6Gonee rnybokoe oxnaxpeHve Tpebyetcs.
Hanbonee nHTepecHble HabnoaeHVs, B AeNCTBUTENIbHOCTY, 6binn NpoBeae-
Hbl C CaMbIMW NPOCTbIMY NPUEMHMKaMK: poToconpoTusneHmamn PbS n rep-
MaHMeBbIMU BEHTWIbHbIMM dOoTOdNnemeHTaMu, Te U Apyrne B MUHMATIOP-
HbIX CTEKNAHHbIX Abloapax, HanoNHAeMbIX nepep HabnoaeHUAMK TBEPOON
YINEeKNCnoTon.

Kpome MprEMHMKOB HYXHbl 6GblIM MOAYNATOPbI, SNEKTPOHHbIE YCUAUTENN
N ONTUKO-MexaHu4eckan annapatypa: ¢oTomMeTpbl 1 CNeKTPOMeTPbl. Bcé 310
Jenanocb CBOVMWU pPyKaMu, XOTA B M3rOTOBIEHUMM MeEXaHUYeCcKuUx aetanem
nomoranu mactepckue FANL. [pyrnx nOMOWHNKOB Y MeHA [ONroe Bpems
He 6bIno.

CnyyaiiHo A 06Hapyun, yTo nyywme obpasubl PbS nmetot B 4-5 pa3 MeHb-
LN MOPOr YyBCTBUTENbHOCTW, €CNIN NePenTn OT CTaHAAPTHOWM YacTOTbl MO-
aynauvun 400 Iy Ha 40 lu. B nutepaTtype 06 3TOM B Te rofbl HUYEro He 6bino,
Ho B HAWUIM® mMHe ckazanu, 4to 3To0 HopMaJsibHO, a YacToTa 400 Ny (nnmn 6onb-
LIe) MM HY>KHa AJ1A MPYMEHEHUN B «MPUKNAaAHbIX» cucTeMax. [lpyro BaxKHbIn
war no CHWXeHuto nopora 6bin caenaH nosgHee, korga B HUAM® nepewnu
Ha 6onee COBepLUEHHYIO TEXHOSOTNIO N3FOTOBMIEHUA YYBCTBUTENbHbIX CIIOEB
PbS. 3T0T nepexop, Kak MHe pacckasbiBanu, 6bin MHALMUPOBaH CBOEro pPoAa
[EeTeKTUBHOWN uctopuein: n3 Knutas npueesnm HeOGOMbLUYI0 aMEPUKAHCKYI0 pa-
KeTy (HaBepHOe, «BO3AyX-BO3fyX»), YUENeBly0 Npu nageHuu. Torga 66110
MHOrO BTOPXKEHWI aMePUKaHCKMX BOEHHbIX CAMONETOB CO CTOPOHbI TalBaHA.
PakeTy pazobpanu u n3Bneknu, cpeamn npoyero, NpuémHukn — PbS. Okasa-
NOCb, OHY Jlyyllle Halux, 1 Obina NocTaBneHa 3afjaya «AorHaTb U NeperHaTb.
Pabota 3akmnena. MeperHaTb He NeperHany, HO aHaNoOrMyHble caenanu, no-
Cle Yero Takue MHe ToXe JOCTanChb.

HakoHel, MHe camOMy MHTYUTVMBHO yAanoCb HaTKHYTbCA Ha NPUEMHMK, npe-
BOCXOASALLMIA 1 3TV 06pasLbl B HECKONBbKO Pas, XOTA U B 6onee KOPOTKOBOJ-
HoBOW obnactn cnekTpa (<1,7 MKM). IM oKa3ancs oOblUYHbIN repMaHUEBLIN
doTogmnog, Ho paboTalowuii B BEHTUIbHOM pexmme (6e3 BHELWHero nmMTaHus)
N oxnaxpaembln TBEpAOW yrnekncnoton. B nutepatype A He BcTpevan yno-
MWHaHWI 0 NOJOOHOM BapuaHTe NPUMEHeHNA repMaHuns gna namepenus VK-
n3nyueHus. MosgHee B VIK-acTpoHOMNMIO BOLWNM BEHTUIbHBIE GOTOSNEMEHTDI
Ha ocHoBe InSb, uyBcTBMTENbHbIE AO 5 MKM, HO OHM TpeboBany 3HauUTeNb-
Ho 6onee rnyboKoro oxnakaeHus. BeHTunbHble $OTOINEMEHTbI B NPUHLMINE
nyywe dbotoconpoTusieHUi 6narofapa NPaKTUUECKOMY OTCYTCTBUIO TOKO-
BbIX LUYMOB NP1 MasbiX YPOBHAX CArHana.

N.C. LLUKNOBCKUI NpepnoXun MHe CMNUCOK 3afady ans HabnwopeHun B UK-
avana3oHe. OH, KOHeYHO, OTKPbIBaNCA U3MepeHreM NoToka ot KpaboBuaHom
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TYMaHHOCTM B 06nactu 1...2 Mkm. JJokmop cnpaBeasiviBo FOPANNICA CBOE Nin-
OHepCKoW paboToi, 0O6BACHABLLEN BECb HEMPEPbLIBHbIN CMEKTP 3TOro 06bek-
Ta — OT BUANMOW 061acTh [0 PaANOBOSTH — eAUHBIM GU3NYECKUM MeXaHW3-
MOM — CUHXPOTPOHHbIM M3NyyeHreM. EMy Ka3anocb nHTepecHbIM NOny4nTb
[aHHble O NMPOMEXYTOUYHbIX TOYKax cnekTpa. B pespane 1959 ropa s Bnepsble
npuvexan B KpbiMcKylo acTpodusmyeckyto obcepsatoputo (KpAO) ¢ PbS-
boTomeTpom, ycTaHOBUI ero TaM Ha 122-cM pepnekTop, B TOT MOMEHT CaMblii
KPYMHbIV COBETCKUIA UHCTPYMEHT — TOXe TPOPEeNHbI, Kak 1 MOW anma-aTuH-
ckuii Herz. @otomeTp 6bll NPUMUTHBHBIN — C MOAYNATOPOM-NpepbIBaTeNem,
[,aBaBLIMM OFPOMHbIA MHCTPYMEHTaNbHbIN GOH. 1 KoMneHcpoBan 3ToT GOoH
BECbMa 3K30TMYeCcKMM cnocobom: cnaboll NoACBETKOW BHYTPEHHEN YacTu
Tpy6bl. Koe-Kak Hallynan o6beKT 1 NpoBEN namepeHus. NosgHee ana Habno-
LEeHUN cnabblx 06BEKTOB A MPUMEHAN 3epKasibHble MOAYIATOPbI, MpaKTUye-
CKU cBOHOAHbIE OT COOCTBEHHOIO M3TyUYeHNA.

B cnucke LknoBckoro 6binn gpyrme MHTEpPeCHble 3ajayn, B TOM Yncie no-
NCK nHdpakpacHoro nsnyyerua LieHTpa fanakTuky 1 oyeHb MONOAbIX 3BE3A.
WX pelwmnn nepebiMn amepuriKaHLbl, @ MEHA YBENO COBCEM B APYryl CTOpPO-
HYy — K nnaHeTam. Bcnep 3a doTomeTpom A coopyann ANPpakLMOHHBIN Crek-
TpomeTp 1 netom 1959 rofa yctaHOBMN €ro Ha TOT e Teneckon v rnonyuunn
cnekTpbl OnuTtepa, CatypHa n BeHepbl B gmanasoHe 1...2,5 mkm. Bckope
BCTYNWUNW B CTPOM [iBa HOBbIX TeJfleckona oTeyecTBEHHOro Npou3BoACTBa —
3T3 n 3TW. 3T3 — 3epKanbHbI Teneckon M. B.T1. DHrenbrapata — nmeer
anametp 125cm. B 1961 rogy ero yctaHoBunu Ha lOxHon ctaHuumn FTANLL,
pacnonoxeHHon psagom ¢ KpAO, Ho agmuHucTpatuBHO ¢ KpAO He cBA3aH-
Hol. Kak cotpyaHuk TAULL A umen BO3MOXHOCTb perynapHo paboTtaTb Ha
sToMm Teneckone. 3T — 3epkanbHbi Teneckon um. [LA. WaiHa?' — umeet
Avametp 250 cm. Ero yctaHoBunu B KpAO uyTb nosgHee. [loctyn K Hemy ans
MeHA OblNl orpaHNYeH HeCKONbKUMM HoYamu B rof. KoHeuHo, He Bcerga 3T1o
6blIN ACHBIE HOUW, HO MHOTAa Be3no. PaccToaHme mexay 3T2 n 3TLU Hebonb-
Loe, METPOB ABECTU, 1 BblNO HETPYAHO NEPEBO3UTL MOIO annapaTypy C OAHO-
ro Teneckona Ha gpyron. K gudpakunoHHomy cnektpomeTpy gobasunca npu-
3MeHHbIi — AN1A HabntofeHni cnekTpoB H6onee cnabbix OOBLEKTOB.

A1 npresxan B KpbiM HECKONBbKO pa3 B rof, obbl4HO Ha MecAu. [1Be Hanbornee
ApKUe nnaHeTbl, BeHepy n Mepkypuid, 06bl4HO Habnogan AHEM U B CyMeEpPKaX,
TaK YTo TYT BOOGLLE He 6blI0 KOHKYPeHUMW C ApYrMMn COTpyaHMKamun. Mapc,
lOnutep n CatypH TpeboBanu HOUYHOrO BPEMEHM, HO FOAWINCH, KOHEYHO,
N NlyHHble Houn. Te e, KTO Habniofan ranakTMkn u gpyrve cnabble o6beKTbl,
Mornn paboTtaTb TONbKO B OTCYTCTBUE JIyHbl. TaKM 06pa3om, 1 B STOM Ciyyae
Lenéx HabnogaTenbHOro BpeMeHn npoxoawn nerko. HauanbHukom HOxHoM
CTaHUUK 6bin PHCT Anywesuy In6ain?2. Y Hac CoXuUnnch oueHb nobpble
OTHOLUEHWA, U3pefKa HapyLlaBLUMeCs aBapyiAHbIMK SNU304amu, Korga A yxu-

2! |llaitn Tpuropuit A6pamosuu (7 anpensa 1892 — 4 aBrycTa 1956) — coBeTCKMiA

acTpoHoMm, akagemnk AH CCCP (1939), oguH 13 oCcHoBaTenel COBPEMEHHO acTpo-
du3smKK, cosgatens KpbiMckol obcepBaTopun.

[unbain dpHcT Anywesny (3 aBrycta 1931 - 11 HoabpA 1983, MockBa) — acTpOHOM,
N3BeCTHbIN acTpodmsnk. B 1961-1977 ropgax pykosoamn Kpbimckoi Habnogatenb-
HoW cTaHumen (obcepsatopueit) TAULL B noc. HayuHom. Mmsa 3. A. lnbaa npucsoe-
HO KpbiMcKo cTaHuun (HbiHe JTabopaTtopun) TAULL MY 1 manon nnaHeTe N 2385.
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TPANCA HEYAAHHO HaexaTb Ha TeNecKon TeneXKou AnA annapaTtypbl. MHorga
BMeCTe C HUM 1 BaneHTuHom QOépgopoBuyem EcMnoBbiM Mbl Habntoaanm ranak-
TUKM npu nomowm MK-botomeTtpa. OfHaKO OCHOBHYIO YaCTb BpeMeHM A Tpa-
TUS Ha M3MEPEeHNA CNEeKTPOB MNaHeT M NX CNYTHUKOB. LIKnoBCcKkoro nnaHeTbl
abCoNOTHO He MHTepPeCcoBasnun, HO A UMeN KapT-6/aHL Ha caMocToATeNlbHOe
onpepeneHue Nona CBoen AeAaTenbHOCTN, OCTaBasACh B €ro KOMaHAe.

B. Mopos3 y 3epkanbHoro Teneckona um. SHrenbrappra (373)
(cHMoK [1. KpyKLueHka)

XoTA BCe MHTepecHble pe3ynbTaTbl Obin nonydyeHbl ¢ PbS n Ge, Hemano Bpe-
MeHU 6bIN0 MOTPAYEHO Y Ha MOMbITKM PaboTaTb C APYrMU NPUEMHMKaMM,
B TOM YKC/e C FrefIneBbIM OXNaXKAEHUEM, MPUYEM XUOKUN Frenunin npuxoam-
N10Cb OAHO BpemsA BO3UTb B KpbiM 13 MOCKBbI. YNPaBAATbCA € TAKNUM CNIOXKHbIM
XO3ANCTBOM OJHOMY HEBO3MOXHO, U C 1964 roga MHe MoMoraja TeXHUK —
AHgpeii Hukonaeuy PenviH. Mbl cTtanu gpysbamu. AHgpen 6bin 0o6pbim,
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[YLIEeBHbIM YesIOBEKOM, HO HEe3[JOPOBbIM; OH YMep COBCeM monoabim. Heko-
TOpoe BpeMsa B Hally ManeHbKytlo rpynny Bxoaun Hukonawm Bnagumuposuu
BacunbueHKo, cTaplumii HayuHbl cOTpyAHUK. A «nepemaHun» ero B MANL
13 HAWM®, Ho oH uyBCcTBOBaN Ce6A 34eCb He B CBOEN Tapenke — CAULIKOM
WHbIEe Ntogun, 06CTaHOBKa U CTUIb PaboTbl. 3acKyyan 1 BepHYCA Tyfa, OTKyAa
npuwén. B 1967 rogy n3 Toro e HAUM® npuwnn B Molo rpynny ABa MOso-
AblX NHXeHepa — Hukonan AHgpeesund MNapdeHTbeB 1 AHaTonuin Abpamo-
BMY JInbepmaH. HeckonbKo BbIMyCKHNKOB Kadeapbl acTPOPU3NKN NOCTYNUIM
KO MHe B acnupaHTypy — Onbra leopruesHa TapaHoBa, Jlioamuna BeHnamu-
HoBHa 3acoBa v BukTop ViBaHoBMY LLieHaBpuH.

) ot L_nmean Astr

B. Mopo3 1 A. PenuH rotoBaTtca K HabntogeHnAm (CHUMOK [1. KpyKiueHKa)

Mo nnaHeTam 6bINO NONYYEHO HEMANO UHTEPECHOrO, Pe3ynbTaThl TYT Xe ny-
6NMMKOBaNNCb, MOYTU UCKIIOUUTENIBHO B ACTPOHOMIYECKOM XypHane. KopoT-
KO paccKaxy O BaKHeNLLVX.

1. Mapc. Bnepsble nocne Anma-Atbl A yBugen Mapc B Teneckon BO Bpems
npoTtueocToaHnA 1963 roga. Tenepb B MOUX pyKax Oblla coBcem Apyras an-
napatypa — AWGPaKUMOHHBIN 1 Npu3MeHHbIn UK-cnekTpomeTpbl. MNepBbii
nepekpbiBan guanasoH 1,2...2,5mkm ¢ paspeweHnem 0,0024...0,008 MKMm,
BTOpOM — AmanasoH 1,7...4,2 MKm ¢ pa3spelueHnem okosno 0,1 mkm. Ana npo-
LBVXKEHMA K BO3MOXKHO 6onee ASIMHHbIM BOSIHAM NPUEMHMK n3nydyeHus (PbS)
B MPV3MEHHOM CNEKTPOMETPE OXNAXKAANCA XKNAKMAM a30TOM. VIMEHHO C 3Tum
CNeKTPOMETPOM OblN NMONyYeH NPUHUMNUANBHO HOBLIN pe3ynbTaT — npeg-
BapuTenbHaa ngeHTnduKaLuusa cBA3aHHOWM BOAbl B MapCMaHCKUX MUHepanax:
«...nafgeHve anbbeno oT 2,5 oo 3 MKM 06BACHAETCS, BepOATHO, 3ddeKToM
KpucTannusaumoHHow Bogbl» [Mopo3s, 1964].
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Mo3gHee B.CuHTOH (William M. Sinton) (1966) nogTBepawn MoW BblBOf
1 onpegenun GopMy Nosockl CBA3aHHOW BOAbI C LIEHTPOM OKOJo 3,3 MKMm. [ly-
Malo, UTO Ha CaMOM feJle OH Mor Obl CAenaTb TO e CaMOE HaMHOTO PaHblLUe.
OpHako B TeueHne MHorux et CUHTOH MCKan COBCEM Apyroe B 3Tol obnactu
cnekTpa — nonocbl CH, xapakTepHble anAa opraHmyeckux monekyn. OgHo
Bpemsa cunTanocb, Yto CUHTOH AeNCTBUTENbHO HaLWEN Takue Mosiochl B Cnek-
Tpe Mapca, HO MOTOM OKa3asioCb, YTO OHM He MapCHaHCKI1e, a Tennypudeckne
n npuHagnexat He CH, a HDO. B TeueHue paga net, 4o TOro Kak owmbka ob-
Hapyxunacb, nonocbl CMHTOHa paccMaTpUBaNMCb Kak Ba)kHOe CBUAETENb-
CTBO B NONb3y CyLECTBOBAHMWA XU3HU Ha Mapce.

Sinton W.M. Spectroscopic evidence of vegetation on Mars // Astrophysical Journal.
1957.V.126.P. 231.

Sinton W. M. Spectroscopic evidence of vegetation on Mars // Publications of the Astro-
nomical Society of the Pacific. 1958.V. 70. P. 50.

Sinton W.M. Further evidence of vegetation on Mars // Science. 1959. V. 130. P. 1234.

Sinton W. M. Further evidence of vegetation on Mars // Lowell Observatory Bulletin.
1959.V. 4.P. 252.

Rea D.G., Belsky T., Calvin M. Interpretation of the 3- to 4-Micron Infrared Spectrum
of Mars // Science. 1963.V. 141. P. 923.

Rea D.G., O’Leary B.T., Sinton W.M. The Origin of the 3.58- and 3.69-Micron Minima in
the Infrared Spectrum // Science. 1965.V. 147. P. 1286.

Sinton W.M. | Choose to Live: A Journey Through Life with ALS. Banbury Publishing
Company, 2002.

I A. Tuxos 6bin B BocTOpre. bonee Toro, Ha NEPBOM COBETCKOM KOCMMUYECKOM
annapate (KA), otnpaBneHHom K Mapcy («Mapc-1», 1962) no npeanioxXeHuto
npodeccopa A.W. Jle6eanHckoro®, 6bin ycTaHOBNEH CNeKTpodoToMeTp AnA
M3MEPEHWIN NOKaNbHbIX Bapuaunini APKOCTW MAaHeTbl B 3TUX nonocax. KA
«Mapc-1» npekpatuin cBA3b € 3eMnéin Ha NoNNyTn K nyiaHeTe. YTo e Kacaetca
MOSIOChI NOFMOLEHNA CBA3AHHOW BOAbI, TO 6OMbLlIMe pALdbl U3MepPeHuin eé no-
KasibHbIX Bapuauuii 6b111 BbINOSHEHbI HA NOCNEAHEM COBETCKOM NIAHETHOM
annapate «®oboc-2».

B TOI1 e cTaTbe 0 Moumx nepBbix NK-HabnoaeHnsx Mapca 6bina gaHa HoBas
oLeHKa aTMocpepHoro gaBneHma Ha Mapce — okono 15 mbap. 3To pasa
B ABa 6osiblie, YEM HA CaMOM [Jefe, HO 3HAUMTENbHO MEHbLLE, YeM O TOrO
BpeMeHn cuntanocb, — 80 M6ap. Mexay Tem yxe npopabaTbiBainUCh KOH-
CTPYKLMM KOCMMYECKOro annaparta And nocagku Ha Mapc, n Takoe n3meHe-
HMe NCXOAHbIX AaHHbIX Obl0 BeCbMa CyllecTBeHHbIM. OHO 06CYy»Kaanoch, Ho,
Moxoxe, He NPUHMMAaNoCb AOCTAaTOYHO CEPbE3HO, NOKa He OblNN MosyYeHbl
pe3synbtathl KA «MapnHep-4» — nepBOro KOCMMYeCKOro anmnapara, KoTopblii
coBepLunA NPonéT B6nu3mn nnaHetol Mapc (1965). amepeHus, npoBeféHHble
MeTOAOM paAno3aTMeEHUs, NOATBEPANAN, YTo aTMochepa Mapca Ha nopagok
6onee paspexeHa, Uem ymanu paHbLue.

3 NebeguHckunin AnekcaHop UrHatbesny (7 sxeapsa 1913 — 9 centabpa 1967) — co-
BETCKUI acTpOodur3nK, reoPpnsnk n Kocmoodusmnk, JOKTop GU3MKo-maTeMaTnyeckmnx
Hayk, npodeccop kabeapbl acTpodPpu3snkm JIeHUHrPaLCKOro rocyfapCTBEHHOIO YHI-
BepcuTeTa, Nnpodeccop dpusmnyeckoro dakynbreTa MOCKOBCKOroO rocyAapCTBEHHOrO
yHuBepcuteTta meHn M. B. JTomoHocoBa. B ero yecTtb Ha3BaH KpaTtep Ha JlyHe.
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Mnatpopma npw Teneckone

2. BeHepa. Ty nnaHeTy A Habnogan npu nomowm Tex e npubopos, yto
n Mapc, Ho ¢ 6onee BbICOKMM CMeEKTpanbHbIM pa3pelueHnem. HabnogeHus
NPOBOAUVCH NPW Pa3HbIX yrnax ¢asbl, YTO NO3BONIUIO BMepBble MPOCNeanTb
$azosylo 3aBUCMMOCTb CUnbHbIX Nonoc CO, B Ananasowe 1,1...2,3 mkm. Mpo-
BelEHHble NPUONNKEHHDBIE pacuéTbl $a30BbIX BapuaLnii CeKTpa AnsA pasHbIX
rmnoTe3 o CTPOeHUM 061aYHOro C/I0A U COMOCTaBMIEHME WX C pe3ysibTaTaMm
V3MepeHWI NPUBENU K CrieyoL M BbIBOAAM:

+ CpefHee 3HayeHue Ko3PpPuLMEHTa SKCTUHKLMN B HEMPEPLIBHOM CreKTpe
6nU3Ko K 1 KM ;

« anbbefo OfHOKPATHOrO paccesHus B HEMPEPbIBHOM CreKTpe OueHb
61M3KO K 1;

+ MOMHaA onTUYecKas ToNlWMHa 061ayHOro cnoa coctaBnAeT okoso 20;

+ BEPXHAA rpaHuua ob6nayHoOro cnos He ABNAETCA PE3KOW, OHa XapaKTepusy-
€TCA NOCTENeHHbIM NaJieHNeM C BbICOTOW MAIOTHOCTY a3PO30MbHON cpefbl
[Mopo3, 1967]. 910 BCE NOATBEPAMNOCL B SKCMEPUMEHTAX Ha BeHepuaH-
CKMX MOCaf0YHbIX U OpOUTANbHbIX anmnapaTax, Ho, KOHeYHo, 6bio gonorn-
HEHO MHOTVMU NoAPO6HOCTAMK. TaK e, KaK 1 B cnyyae Mapca, 66110 Hali-
[EHO pe3Koe nafeHne anbbeno mnaHeTbl Ha AJIMHAX BONH 6onee 3 MKM,
OAHaKo, B otnmume oT Mapca, A He forafjanca O ero NPOVCXOXKAEHWMW.
Mexay TeM OHO 6bIN10 AEHTNYHO: BOAA, HO HE B MMHEparsax, a B BELLECTBE,
M3 KOTOPOro COCTOAT YacTuubl 06NakoB. ITO NOHAN aMepuKaHel O. AHr
[Young, 1973], noka3aBLumi, YTO MHOTME XapaKTePUCTUKN n3nyyeHus Be-
Hepbl OOBACHAIOTCA TeM, UTO YacTuLbl 061auHOro cNosi (Mo KpanHen mepe,
B €ro BepxHel 4acTu) COCTOAT M3 BOAHOrO pacTBOpa CEPHOM KUCMOTbI.
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OH npo3payeH Ha ANNHAX BOAH MeHbLUe 2,5 MKM U CUSIbHO NOMNOLWaeT 13-
nyyeHue Ha BosHax 6onee 3 MKM. . fHr 1 ero »keHa J1. AIHr (u3BecTHasA Ha-
3eMHbIMK  HabniogeHuamMn cnekTpa BeHepbl B «doTorpadpuyeckon»
MK-o6nacTtn) yepes MHOro NeT cTanu roctamm moei nabopatopun B KU,
HO Mbl 3aHMManMCb C HMMW APYrMK BOMpPOCamMyu — WHTeprpeTaunen
CNeKTPOB, NONYYEHHbIX MPK 30HAMPOBaHUN aTMocdepbl BeHepbl nocafou-
HbIM/ annapaTamu.

B. Mopo3 nuwweT ctatbio (CHUMOK [l. KpyKLlueHka)

B nepBble roabl s Habnogan CNeKTpbl MIAHEeT, NOJb3yAChb WUPOKON LeMbio
TaK, Kak GYZITO 3TO TOUEUHbIE NCTOYHMKI. [o3aHEe 6GblfI0 MHOTO MOMbITOK NOMY-
uaTb CNEKTPbI C pa3peLleHnem Mo Ancky. Mamepsas cnekTpbl BeHepbl B pa3Hbix

2 KN — NHCTUTYT KocMnuecknx nccnegosaHmin Akagemum Hayk CCCP.
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YaCTAX [UCKA, A MOJyYUS 3arafioyHbI pesynbtat: nonocbl CO, 0kono 1,6 Mkm
Ha BbICOKMX WIMPOTaxX OKa3ancCb 3HAaUUTENIbHO CUSIbHEE, YeM Ha HU3KMX. ITO
MOF/I0 03HauaTb, YTO Ha BbICOKMX LUMPOTaX BEPXHASA rpaHnLa 061akoB HUXKe.
CraTba 6bina onybnunkoBaHa B xkypHane Nature [Moroz, 1971], Ho el, noxoxe,
He noepunn. ToNbKO Yepe3 MHOro NieT M3MePeHUA TEeMIOBOro M3NyyeHus
nnaHeTbl Ha OpPOUTaNbHbIX KOCMUYeCKMX annapatax («MuoHep-BeHepa» n «Be-
Hepa-15») nokKasanu, Y4To Ha BbICOKMX LUNPOTaX AENCTBUTENIbHO UMEIOTCA 06-
LWMPHbIe 06M1aCcT C OTHOCUTENbHO HU3KMM MONOMXEHNEM BepXHeN rpaHuLpl
obnakoB. Vx Ha3Banu «nofApHbIM» AWNNONEM, TaK Kak OHW UMEeNu ABOWHYI0
CTPYKTYpY. BepoATHO, A cnyyaliHO nonan Ha OfVH U3 ero MakCMMyMOB, U 3TO
6b111 NepBble HabnogeHUA Takor obnacTu.

CraTba B Nature 6bina moeli nepeoi nybnukaumnen B MIHOCTPaAHHOM HayYHOM
XypHane. B Te rogbl 66110 He NPUHATO NOCbINATb CTaTby 3a pybex. MNpowno
net aBaguaTb, U KapTMHA MOAAPHO M3MEHWUNACh: OTMNPABAAEM CTaTbW B UHO-
CTpaHHble >KypHasbl 63 3KBMBaneHTHbIX PYCCKMX Nybnnkauuii. Mapagokc co-
CTOUT B TOM, YTO, MOCHIIAA CTaTblO B MHOCTPAHHBIN XypPHan, Mbl B HbIHELIHWE
BpeMeHa He BCerfa MOXem HalTu eé B HayuHbIX 61bMoTeKax Ha pofuHe.
Haww nHcTuTyThl (BKNtouaa Poccuinickyio akaieMumio HayK Kak Lienoe) cimi-
KOM 6efiHbl, 1 He B COCTOAHMM UX NOALEPXKMBATb Ha AOMKHOM ypoBHe. [loba-
BMM, UTO U3[aHME HayUHbIX XXYPHANOB Ha PYCCKOM A3blKE CTano Y6bITOYHbIM
N NPOAOIKAETCA TOMbKO 3a CYUET NPOAAXKM NX NEPEBOAOB Ha aHIMUNCKUIA.

Ona vHTepnpeTaunn HabnAEHU HY>KHO YMeTb paccuuTbiBaTb TeopeTnye-
CKUWe CNeKTPbl OTPAXKEHHOIO M3JTyYeHNA C YYETOM MHOTOKPATHOIO pacceaHus.
Celiyac gna 3Toro ecTb TOYHble MeToAbl, HO TOrAa OHW Gbin NIoXo paspa-
60TaHbl. Kpome TOro, He 6bIfI0 COOTBETCTBYIOLLEN BbIUNCUTENBHOW TEXHWNKM
N XOPOLIMX CMEKTPOCKONUYECKNX 6a3 AaHHbIX. A MCnonb3oBan ynpoLéHHble
MOZENU NONOC NOMNOLWEHUA U NPUBANXKEHHYIO TEOPUIO NepeHOoCca U3NyyeHus
B OMTNYECKN TONCTbIX CI0AX C paccesHneM 1 NornoLieHeM. Boluncnernma pe-
nanncb NPU NOMOLLM NorapuPpMmMUecKon IMHENKK, Aake NPOCTbIX /IEKTPOH-
HbIX KanbKynAaTopoB elé He 6b11o. LLIKNoBCKMi Ana cBoux pacyéToB Nosb3o-
BaJICA TONbKO NorapndMmyeckon NMHeNKon faxke B ropasfo 6onee nosaHue
BpemMeHa — A0 caMol cmepTu. KoHeuHo, B TeopeTuuyeckon actpodusmnke
Bcerpa Obin 3apaun, TpebosaBluMe Gonee BbICOKOW TOUYHOCTW, Hampumep
pacyéTbl Mmoaeneln BHyTPeHHero ctpoeHns 38é3a. [lo BHeapeHna 3BM nx ge-
nanu npu nomolm apudmomeTpoB. 1 nomHio, Kak Anna leHpuxosHa Mace-
BUY®> repoMyeckn KpyTuna pyuky MexaHnueckoro apupmometpa «Dennkce»,
TpaTA MHOre MecAubl Ha pacyét ogHown mogenun. OgnH 13 eé acnMpaHToB,
3aKOHUMB MOJOOGHDBIN PAaCUET, MOMYYMN, UTO B LIeHTpe MOAeNbHON 3Be3bl Npu
3aflaHHbIX NCXOAHbIX NapameTpax AOMKHa ObITb MONOCTb — He XBaTWIO Mac-
cbl. Hago 6bino BCé nepecumnTtbiBaTh, AenaTtb cneayouyto ntepaumio. OgHako
AN1A 3TOro He 6bIN0 BpemeHu. B ntore aucceprauma o 3se3fe C AbIPKOW B LieH-
Tpe 6bl1a NpefcTaBneHa v 3awuileHa. KoHeuHo, 3To 66110 COBCEM JaBHO —
B cepeaunHe 1950-x. Yepe3 HekoTopoe Bpema IBM cTtanu 4OCTynHbI, HO Aane-
KO He BCe, KOMY 3TO ObI10 6bl MONIE3HO, HAYYMSINCh UX UCMOMb30BaTb.

% Macesuu Anna feHpunxoBHa (9 okTaAGpA 1918 — 6 mas 2008) — W3BECTHbIN COBET-
CKWIA acTPOHOM, acTpoOm3nK, AOKTOP GU3NKO-MaTEMATUYECKNX HayK. B eé yectb
Ha3BaHa Manas nnaHeta 1904 Macesuy (1904 Massevitch).
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3. [anuneesbl cnymHuku fOnumepa. x cnekTpbl A n3mepan HeCKosibKo pas3
Ha 3TW wn 3T3 npu nomown MNPU3MEHHOrO CreKTpoMeTpa B AuanasoHe
1,2...2,5MkM [Mopo3, 1965]. CnekTpanbHas 3aBUCMMOCTb anbbeno, mony-
YeHHas Mo 3TMM CreKTpam, NpeacTaBneHa Ha puc. 1. B cnektpax Esponbl u la-
HUMeAa BMAHA 3HAUUTENbHAA Aenpeccus Ha ANMHaxX BOMH OKono 1,5 MKM, a B
CneKkTpax ABYX ApYrux cnyTHUKoB — Mo n Kannncto — eé HeT. DTa 0cobeH-
HOCTb XapaKTepHa AJ1A CNeKTpa OTPpaXXeHnA BOAHOTIO NbAa, U A CAenan BbiBog,
YTO 3HAUMTENbHAA YaCTb NOBepPXHOCTM EBponbl 1 laHMMeaa NOKpbITa BOAHbBIM
nbfoM. Yepes MHOro neT 3TOT BbIBOA NOATBEPAMIN U3MEPEHMA Ha KOCMUYe-
CKMX annapatax «Boapxep» n «fanuneo».
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Puc. 1. BBepxy: anbbeno ranuneeBbix CNyTHUKOB KOnuTepa B 3aBMCMMOCTY OT AJIHbI
BOJSIHbI [Mopo3, 1965]: HabntogeHus Ha 3T (125-cm Teneckon KOxHOM cTaHuymmn TANLL)
B 1963 ropy (a); HabnopaeHnA Ha 3T B 1964 ropy (6); HabntopeHwsa Ha 3TLL (250-cm
Teneckon Kpbimckoin obcepsatopum AH CCCP) (8); UBVRI-poTomeTpus [Harris, 1961] (2).
CneKTp oTpaxeHuns EBponbl NoKasbiBaeT CUbHYI0 NOAOCY NOFNOLWEHUA Ha ~1,5 MKM,
XapaKTepHYio AN1A BOAHOIO NibAa. 3Ta NoNoca, Ho 6onee cnabas, ecTb U B CNeKTpe
oTpaxeHua laHumena. BHu3y: nprmepbl cnekTpoB oTpaxeHna EBponbl, nonyyeHHble
yepes ~30 net npu nomolym cnektpometpa NIMS Ha kocmmnyeckom annapate lanuneo
[McCord et al., 1998]. CnekTp 1 oTHOCUTCA K 0651acTN, CBOGOAHON OT NefiAHOro Mo-
KpOBa, MO0 NOKPbITON IbAOM YaCTUYHO, CNEKTP 2 — LIeNIMKOM MOKPbLITON SbOM.
CpepfHee MeXAay 3TUMM ABYMA CNeKTpamu, NpYMepHO, COOTBETCTBYET HabnioaeHNAM
c Teneckonom. CnekTpasibHoe pa3pelleHmne 1 OTHOLLIEHWE CUrHan/lWym B CNeKTpax,
nonyyeHHblx Npu nomotym NIMS, 66110 nyulue, Yem B TeNeCKONMYECKX. [MaBHbIM e
MX NPernMyLLeCTBOM 6bIN10, KOHEYHO, MPOCTPAHCTBEHHOE pa3peLLleHne
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MNpepnnonaraeTca, yto Ha EBpone nopg negAHbIM MOKPOBOM MMEETCA OKeaH
xugkon Bopgpl. MNpr nomowm cnekTpomeTpa NIMS?® ¢ 6opTa lanuneo 6binu
noslyyYeHbl CNeKTpbl HEBONbLLMX YUYaCTKOB MaHeTbl, NMoKasbliBalolye 3ameT-
Hble NoKasibHble Bapuauuy rmy6uHbl negaHol nonockl nornoweHnsa. OgnH n3s
HUX ANA CpaBHEHUs NpuBeAéH Ha puc. 1 [Mopo3s, 1965]. [lonroe Bpems A 6bin
yBepeH, uTo nepBbiM Habnogan VK-cnekTpbl rannneesbix cnyTHUKOB Onu-
Tepa, HO OKa3anocb, uto [Ix. Kolinep caenan 310 paHbllUe, N OH e MepBbiM
npeanoXxun runotesy o negsaHom nokpose Ha EBpone n laHumege. Kpatkoe
coobLeHne 06 3Tom 6bino B abcTpakTe fgoknaga [Kuiper, 1957], npeacTtaBneH-
HOro Ha KOHdepeHUMr, HO HUrAe He onybnmnkoBaHHOro. CNeKTpanbHbIX KPU-
BbIX He 6bino. Bnepsble oHM 6bIM NpefcTaBfieHbl B MOWX cTaTbax. [MpoLwno
eLé HeckonbKo neT, 1 B CLUA noasununcb pesynbraTbl U3MepeHuUin ¢ bonee Bbl-
COKMM CMNeKTpanbHbIM pa3pelleHneM 1 OTHOWeHuemM curHan/wym. BHavane
MX aBTOPbI CCbINANNCh Ha MoW HabnoaeHNsa, CpaBHMBaNU C HAMU CBOW [aH-
Hble, @ NOTOM CCbIIKU MOCTENEHHO NMpPeKpaTUInCh. B Toncton amepukaHckon
MoHorpadum «CnyTHUKK OnuTepa» ectb 6onbLuas rmaea no MK-cnektpam, Ho
B Hell HeT Jaxe YNoMrHaHUA o monx paboTax. [JoBOIbHO TUMNYHO — MOXHO
6b1510 Obl Ha3BaTb U eLé MHOTVe NPUMEpbI.

M3yvanucb Takxke VK-cnektpbl gpyrux Ten ConHeyHon cuctembl — JlyHbl,
Mepkypus, lOnnuTepa, CaTypHa. A nepBbiM onybnukoBan cnekTpobl koney Ca-
TypHa, NOKa3aBsLUWe, YTO 3TN KONbLa COCTOAT, B OCHOBHOM, W3 nefsaHbIX Ya-
ctnu. ConHeYHoM CUCTEMON A He orpaHMYMBanca — 6bi10 JOBOILHO MHOTO
HabnoaeHUn 38€3, TYMaHHOCTEN, ranakTuk.

Celivac, ornaapiBasach Aaneko Hasag, MOHMMAlo, YTO MOW NMOHepPCKMe paboTbl
B 0651aCTN VHPPAKPACHON acTPOHOMUY HECKOJSIbKO HaNOMUHAIOT MPecsioBy-
Toe copeBHOBaHMWe Jllogoeakn INN0oYKM C MUIMoHepLeln Banaepbunbam-
xol. Kakoe-To BpemA A paboTan Ha paBHbIX (MU MOYTU HA PaBHbIX) C ame-
puUKaHUamy, a 3TO B Halleil HabniopaTenbHoOW acTpodusrke Mano Komy
yAaBanocb. OfHaKko AfMTeNbHO NOAAEPXKMBaATb KBasunaputeT Gbl1o HeBO3-
MOXHO, TaK Kak BCKOpe CKa3anocb 1X HapacTatloliee NpeBOCXOACTBO B yncne
HabniogaTtenei 1 xapakTepucTrkax obopynosaHua. Tak unm uHaye, B 3TOT ne-
puvoa A Nprobpén MHoroe — Kpyrosop, Npu3HaHWe 1N yBEPEHHOCTb B CBOMX
cunax. 1o 6110 BaXKHO ANA yCNewwHOoro nepexoa B ciegyiollee, B KaKOM-TO
CMbICne 60ree BbICOKOE «KBAaHTOBOE COCTOSIHME» — KOCMUYECKUE Mccnemo-
BaHWA NNaHeT.

B TAMLU octanocb HECKONMbKO MOWX YUYEHMKOB, KOTOpble MPOAOKAT Ha-
3emHble VK-HabnogeHnsa Ha KOxHow ctaHuun — A.3. Hagxun, O.I. Tapa-
HoBa, b.®. IOauH, B.W. WeHaBpnH. OgHako OHM Nepewnu uenmkom Ha UK-
dotomeTputo 3B€3a. Mx Ha Hebe Kyma 6onblue, yem nnaHet B ConHEYHOM
CUCTEME, N KOCMMYECKMe annapaTbl K HAM He neTatoT. [1Boe 13 3To rpynnbl,
TapaHoBa 1 tOAuH, 3aWMUTMAN OOKTOpCKME AuccepTauun. i peako 6biBato
B MAULL, Ha KOxHyt0 cTaHLMIO He e3amn ¢ cepepnHbl 1980-x. A Xanb...

B Te ropbl A noHAN, uto Gonblue BCero pafocTu OT CBOe paboTbl mosyyato,
Korga ygaérca caMoMy NoCTaBUTb 3afauy, NPOBECTU HabMIoAeHNA 1 CamoMmy ke
MX MHTepNpeTnpoBaTb. K coxkaneHunio, 3To He Bcerga yaaétca. A B HeKOTOpPbIX

% NIMS — Near Infrared Mapping Spectrometer.
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CNlyyanx OKa3blBaeTCA U MeHee 3$PEeKTMBHBIM, YeM pa3aeneHune Tpyaa mexay
3KCNeprMeHTaTopamu 1 TEOPETUKaMU-UHTEPNPETAaTOPaMU.

KHWXEYKN

B 1961 rogy A Hauan unTaTb Kypc nekumin «Ousmka nnaHeT» Ana CTyAeHTOB-
acTpodM3NKOB, 1 YnTan ero neT TpMALaTb — Moka xBaTano cui. Yepes He-
CKOMNbKO IeT Hanmcan KHUry c Tem e HaseaHveM [Mopos, 1967], cupgen Hag
Hell OKONO rofa, KOHEeYHO, C nepepbiBamu Ha Apyrve gena. Bknwounn Typa
nouTy BCE, UTO 3HaJ, — CBOW COOCTBEHHbIE pe3ynbTaTbl U 0630p yyxux. Ceii-
yac oHa 6e3HafEXHO ycTapena, HO Toraa 6bina Ko BpemeHn 1 NPOAEMOHCTPY-
poBania U3MeHeHVe akLeHTOB B HabNogeHUAX NnaHeT — oT doTomeTpuu, no-
NAPVUMETPUM M T.N. K CNEKTPOCKONNU U pagnmoacTpoHoMmuu. 1na meHsa pabota
Haj KHWroi 6bina oueHb Nosie3Ha — PasfoXUN 3HaHKA No nosioukam. Knury
nepesenu B CLUA v n3ganm B cepnum NASA Technical Translation. A cabiwan,
yto B CLLUA eé pekomeHgoBanu CTyaeHTam, Cneumnan3npoBaBLLUMMCA NO nna-
HeTHbIM ncciefoBaHUAM. YacTMUHO 3Ta KHWra OCHOBaHa Ha [AOKTOPCKOMN
anccepTtauum, KOTopyto A 3awmTtin B 1964 rony — nepBbiM CPeaun YYeHMKOB
Lknosckoro. Tema auccepTaumm 6bina chopmynmpoBaHa HECKONbKO Harno,
«MHbpaKpacHble cnekTpbl NaHeT, 3BE34 M TYMaHHOCTEN», HO 3alyuTa npoLuna
ycnewHo. Kak BUgHO 13 Ha3BaHUA, TaM Obinn He TONbKO MiaHeTbl, OAHAKO OHU
OOMVHUPOBAnM.

B 310 e Bpemsa [NaBen VBaHoBMY bakynuH, 3akagbluHbll Apyr Jokmopa,
npurnacvun 3ayapaa Bnagnmmnposuya KoHOHOBMYa 1 MeHA BMeCTe HanucaTtb
yUYebHUK «ObLian acTpoHOMUS» ANA CTYLEHTOB-aCTPOHOMOB MEPBOro Kyp-
ca [bakynuH n ap., 1966]. OTo 6bIIO aKTyaNibHO, TaK KaK CTapble yUYeOHUKN YK
OuYeHb oTcTanu ot XusHu. MNpodeccop b. A. BopoHLoB-BenbamnHoBs, aBTop of-
HOrO M3 HMX, OTHECCA K Halweln OeATeNbHOCTN PEeBHUBO: «TpU MONOAbIX Crne-
UManucTa Hanmcany y4ebHUK...», — TaK OH CKa3an Ha 06CYXAeHWUN Hallen
KHUrK. Mpo MeHA 1 SanKa ewé MOXKHO BbIfo Tak CKa3aTb — C HATAXKOM, HO
MaBen MBaHOBMY 6bin yenoBekoM Brogax, 3aBefoBan Cnyx6oii BpeMeHU
FAULL. A Hanncan Tpu rnaebl: «<ACTPOPU3NYECKNE MHCTPYMEHTDI», «[1NaHEeTbI»
n «MlponcxoxxpaeHne 1 3sonoLmna HebecHbIX Ten». bbino MHOro nepensgaHwn
C 3MeHeHnAMN 1 gononHeHnamun. Nasen iBaHoBuY gasHo ywén. MocnegHun
BapMaHT yxe 6e3 ero coaBTopcTBa Bbiwen B 2001 rogy nof M3MeHEHHbIM Ha-
3BaHueM «O6Wwwnii Kypc actTpoHomum» [KoHoHoBuY, Mopos, 2001], ncknouu-
TenbHO bnarofaps HaCTOMYMBOCTM DAKKa, NPoOKBaBLLIEro 3TO NocnefHee ns-
aHune 6onee fecatn ner. MNocne paseana CCCP HayuHyto nuTepaTypy noytu
nepecrtanu N3gaBaTb, K BCE e OH Hallén HerocyfapCcTBeHHOEe N3aaTeNbCTBO,
cornacvBlleecs HanevataTb Haw yyebHuK. Ha camom gene gaBHO HacTano
BpPEeMsA HanucaTb COBCEM HOBYIK KHUTY, HO KTO ceiiyac BO3bMETcA? Tak nnu
MHayve, HalW YYebHVK NPUFrOAMNICA MHOMMM NOKONEHUAM CTYAEHTOB Y HacC U 3a
pybexom — 6binv n3gaHbl nepeBofbl Ha GPaHLY3CKUN U UCNAHCKUIA, N OHK
HaxoAWun cnpoc.

B coBeTckme BpemeHa B cOCTaBe aKafjeMMyeckoro msgatenbcrsa «Hayka»
6bina crneymnanbHas acTPOHOMMYECKaa pefaKkLms, BCEro HECKONIbKO YeNioBek
B wraTte. PykoBoaun eto He3abBeHHbI Unba EBreHbeBnY PaxnuH, ¢ ero nér-
KOW PYKM BbIMYLUEHbI AeCATKM XOPOLIMX KHUT MO acTpOHOMUN. MHOrue ns Hnx
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nepeBOAUNUCH N U3AaBanuUCh 3a pybexkom. Mnba EBreHbeBnY NpeKkpacHo pas-
6upancsa B npeamete, BCSYECKM Nomoras aBTopam. B 1990-x rogax acTpoHo-
MUYecKan pefakuma 6bina TMKBUAMPOBaHA.

MHoro nonesHoro Ana pacnpocTpaHeHWs acCTPOHOMUYECKUX 3HaHWUI caena-
no apyroe nsgatenbcteo — «Mup». Tam n3gaBanm nepeBogbl Hanbonee Bax-
HbIX KHUI, MOABUBLUMXCA 33 py6eKoM. KHUMM no acTpoHOMMU nepeBoaunu
U pefaKTMpPOBaNiN acTPOHOMbI-NPOodeccroHanbl. I ToXe NPUHUMAN B 3TOM
yyactue. «<Mup» nepeBoann TakKe COBETCKUE KHUMM Ha MHOCTPaHHbIE A3bIKY
1 neyaTan nepeBoAbl AN U3AaHUA 3a PyOeKoM.

0 YEM HE NPUHATO NUCATb B MEMYAPAX

Y SiHWTeNHa 66110 OKONO CTa Ny6NMKaUUi, U HN OJHOW OWMWOGOYHON. DTO
NPU3HaK MO-HACTOAWEMY BEIMKOro Y4YéHOro, rosopwn uHorga Jokmop.
Y Hero caMoro owwmn6oYHble PaboTbl 6bIIM, HO OH NpeanoYUTan O HUX HUKOTAA
He BCMoMMHaTb. Mexay Tem Ans UCTOPUM HayKn ownbOoUYHble paboTbl Npea-
CTaBNAIOT HECOMHEHHbIN UHTEPEC, TaK e Kak HeyAauHble 3anycku Kocmuye-
CKMX annapaToB, KOTOpble B COBETCKME BPpeMeHa Oblfo NPUHATO 3aManymBeathb.

Kpome npsmbix Heypau, korga HabniopgatenbHas 3afjlaya OKasblBaeTca Hepe-
WEHHOWM NN HenpaBuiibHA TeOpeTUYECKas UHTepPRpeTaLma HabnoaeHun, ya-
cTO 6bIBaET, YTO KCCNeAoBaTeNb CTOAN Ha NOpPore HOBOro, HO He caenan no-
cnegHero wara — MO HeAopa3yMeHWlo, CnernoTe WAKM MO BOME WHbIX
obcToaTenbctB. Mpumep — moun HabnogeHua WK-cnektpa 3Be3gbl Mupbl
Kuta (Mira Ceti). B nepBbii pa3 A npoBoaun Ux Npu noMmoLum AndpakunoHHo-
ro cnektpomeTpa Ha 3TD B TeueHne ofHOM HoUM B HOsA6pe 1961 roaa. Tene-
cKon eweé He 6bl1 NepedaH 3aBoAoOM (ﬂOMOZ7) WUHCTUTYTY, HO MOHTaXHWKM
B BMAe VCKIIIOUYEHNA pa3pewmnnm MHe nopabotatb. bbino 3anmcaHo mHoxe-
CTBO CMEKTPOB, OAHAKO BCE OHU Ka3alNCb MHE NOJO3PUTENbHBIMU: C/TIULLKOM
LUIMPOKOI B HMX Obla Nnosioca BOAAHOTO Napa — oKoso 1,4 MkM. To nn 3eMHas
aTMocdepa 6bina bonee BRaxHoW, Yem 06bIUHO, TO N BOfA Haxoamuiach B aT-
Mocdepe 3Be3abl. OHa AJOBONBbHO XOSIOAHAA, U 3TO, B MPUHLUUME, MO0 6bIThb.
[na npoBepkn Hago 6bino HabnoaaTb 3Be3ay CPaBHEHWSA, HO A yCTas, 3amell-
Kancs, K ToMy e npousolusia Kakana-To aBapusa B CUCTeMe dNeKTPonuTaHuA
Teneckona. Cropenv npefoxpaHuTeNn, A 3aMeHNI NX WKyYKaMuy, Teneckon
3apaboTan, ogHako Bpemsa ywo. 1 paccunTbiBan BCE HaBepcTaTb B Cleayto-
LYo HOUb, HO, YBbI! HayTpo MOHTaXXHUKM OGHAPYXNKN Cliefibl MOEro «PEeMOH-
Ta», pacCBUpENeny 1 NporHany MeHa C Tenieckona. A LWMpPOKas Nnosioca BoAbl,
KOTOpPYIO A TOrAa YBUAEN, NpuHaanexana Bcé-Taku 3Bé3gHol aTMocdepe, a He
3eMHoW. Koinep npucnan MHe yepes rof CTaTblo Ha 3Ty Temy.

Mpamas n ropaspgo 6onee gocagHas owmnbKa Gbina MHOKW JonyLieHa Npu UC-
cnepoBaHuax WK-cnektpa Mepkypusa. HabniopatenbHoro BpemeHu 6bisio
MHOrFO, TeNneckon AaBHO BBeAEH B CTPOW. HMKTO MHe He Meluas, Tak Kak Mep-
Kypuii s Habnogan B AHeBHOE Bpems. [Ins CpaBHEHUSA HA GIU3KUX 3€HUTHBIX
PacCToAHNAX U3MepaAnncb cnektTpbl ConHLa, KOTopble A 3anuncbiBan, 3aKpbie

7 NIOMO — Tpvxpgbl opfeHa JleHHa JIeHUHrpaAckoe ONTUKO-MeXaHN4Yeckoe obb-
efAnHeHne umeHn B.W. JleHnHa.
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TeNeckon 3KPaHOM C MasIeHbKM OTBEPCTMAMU. Y MeHA MOyyanocb, YTo K-
BMBasneHTHas wupuHa nonoc CO, okono 1,6 Mkm B cnekTpe Mepkypus He-
MHoro 6onbulie, yem B cnekTpe ConHua. Cellyac A NOHMMALD, YTO 3TO MO0
6bITb U3-3a HeGOMbLWOW HeNMHENHOCTU NpUémMHMKa. Ho Torga A NpuHAnR 3Ty
pa3HuLy BCepbés 1 ony6mMKoBan CTaTbio O BEPOATHOM OBHapy»KeHUU aTMOC-
depbl Mepkypus. Mpowno Heckonbko neT, B CLUA nposenu VK-HabnogeHns
MepKypus ¢ BbICOKMM CMeKTpasibHbIM paspelueHviem v nonoc CO, He Hawnu.
OKOHuaTeNlbHO TOUKY MOCTaBW SKCMEPUMEHT MO PagMO30HAMPOBAHNIO aT-
mMochepbl Mepkypus ¢ 6opTa KA «MapuHep-10».

Yepes Tpuauatb NeT A CTONIKHYNCA C ropa3fo 6onee cunbHbIMK 3ddeKkTamm
HenuHelHoCTV GOTOCONPOTUBNIEHN — MPU aHaN3e AaHHbIX NabopaTopHbIX
Kannbposok 6opToBoro nnaHetHoro ¢ypbe-cnekTpometpa (MPOC) kocmmye-
cKkoro annapata «Mapc-dkcnpeccr. Qypbe-cnekTpomMeTpbl TPebyoT XopoLuei
NNHEHOCTM NPMEMHMKa B ropa3fgo bonee WMPOKOM uranasoHe, Yem nprbo-
pbl, CKaHMpylowwme cnekTp. K coxkaneHuto, 3To He 6bI10 NPUHATO B PacyéT npu
pa3pabotke MAC, uTo YCNOXHUAO NocneayioLlyo 06paboTky.

He Bcerga B niaHeTHOW CMEKTPOCKOMWM MOXHO pacrno3HaTb, ABNAETCA nu
JK30TUYECKMIN pe3ynbTaT ownbkon unn sdpdektom nepemeHHocTn. He-
CKOMbKO MpUMepoB ecTb B paboTax Hukonasa AnekcaHgposuua Ko3sbipesa.
O ero cygbbe spko Hanucan LUKknoBckuid B «SwenoHe». MNynkoBckaa obcep-
BaTopua B 1937 rogy nofseprnacb NosHOMy pasrpomy. Bmecte co mHorumum
Apyrumun 6bin apectoBaH acnmpaHT H. A. Ko3blipeB. Xgan pacctpena, HO npo-
Hecno. B 3akniouyeHnn Hanmcan JOKTOPCKYI0 AMccepTaunio No BHYTPEHHEMY
cTpoeHmio 3Bé3a. MNocne ocBoboKaeHNA BepHynca B Mynkoso. Tam pabotan
no ABYM HanpasfeHUNAM: HETPAaAULIMOHHbIE, TMNOoTeTUYECKE MEXaHN3MbI re-
Hepaumu 3Heprumn B 3BE3fdax U MiaHeTHasA cnekTpockonud. Habnogatb nna-
HeTbl e3aun B Kpbim, rae s ¢ HAM 1 BcTpeyancsa. PasroBop ¢ KosbipeBbiM 6bin
BCerga ouYeHb MHTEPECHbIM, HO, B OCHOBHOM, OAHOCTOPOHHUM. CobecefiHUKa
Hvikonai AnekcaHapoBMY NOYTY He CAyLlas, caM FOBOPWA OYeHb No6ONbIT-
Hble BellW, HO YacTo HemoHATHbIe. PacckasbiBan 06 sKcnepyMmeHTax no npo-
BepKe CBOeN rmnotesbl O NpPeBpaLleHnn BpeMeHu B 3Hepruio. MNponssoamn
BreuyaTNieHne VHOMMaHeTAHUHA, YyenoBeka U3 paanékoro Oyayuiero. OH 6bin
OYeHb MHe CUMMAaTHYeH.

CnekTpbl JlyHbl 1 nnaHeT Hukonai AnekcaHapoBuY Habnogan B BUAUMON 06-
NacTU NPU NMOMOLLM CTaHAAPTHOIO 3BE3AHOrO crekTporpada Ha 122-cm ped-
nektope. Ml HeckonbKo pa3 nosyyan 3K30TUYecKne, HeBOCMPOM3BOAUMbIE pe-
3ynbTaTtbl: 1) cnekTp ropsAvyero matepuana (M3BepxkeHne?) B NyHHOM KpaTepe
AnbdoHc, 2) cnekTp nenenbHoro ceeta BeHepsl, 3) cnektp MepKypusa ¢ smuc-
cveit B IHWK Bogopopa H , CBMAETENbCTBYIOLWMIA, MO €ro MHeHuto, Yto Mep-
Kypui1 umeeT BoLOpOAHYt0 aTmocohepy.

Yto 370 6bINO? B mocnegHem criyyae, HECOMHEHHO, OWMOKa, HO B NEPBbIX
[BYX, MOXeT 6bITb, 1 HeT. Ha JlyHe 6bIBatOT BCAbIWKW NPU NAAEHUAX METEOPU-
TOB. PeanbHbI CNEKTP CBEYEHNA HOUYHOWN CTOPOHbI BeHepbl Tenepb n3BecTeH,
OH He TakoWl, Kak Habniogan Ko3bipeB. Ho Henb3a UCKNIOUMTb, YTO BO BpemA
ero HabnopgeHnin Ha BeHepe 6bino UTO-TO BpoAe MonApHoro cuaHuA. Bpapg
N1 NpasAa Koraa-Hnbyab OTKpoeTcA. YBepeH TONbKO B OAHOM — MaTepuransbl
HabntogeHnin KosbipeBa He 6binv nopfenkon. OH 6bin He OT MUpa Cero, HO
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HUKAK He obmaHwuK. Ecnn 661 He TYNAT, Hukonai AnekcaHgpoBuy cTan Obl
3Be3[0M Halweln HayKu.

Bo BCEM MMpe NMPUHATO perncTpmpoBaTb U NaTeHTOBaTb TEXHWYECKMe U30-
6peTeHua. Ho Tonbko B CCCP poaymanucb perucTprpoBaTb U oTMeuaTb odu-
LManbHBIMU UNAOMaMK HayuyHble OTKPbITMA. MaTeHTHoe 6i0po 6blIo Npeob-
pa3oBaHo B KomMuTeT No n3o06peTeHnam 1 oTKpbITUAM. Juniom o6 oTKpbITHM
NOAKPENNANCA AEHEXHbIM BO3Harpa)kgeHmem. 3amaHuMBO, HO 3aABOK Ha
OTKPbITUE 6bII0 HEMHOTO. KaXXablil CepbE3HbIN pe3ynbTaT — 3T0, Mo onpefe-
NEeHWIo, HOBBIN LWar B HayKe, OLHAKO AaNneKo He BCerga ero MoXHO Keanuou-
LMpoBaTb Kak OTKpbiThe. CTPOrMx Kputepmes He 6bl1o, peLueHne 3aBuceno
OT MPOV3BONa PELEH3EHTOB, @ OHN He Bcerga o6beKTUBHbBI. A 3Hato ciyyau,
Korpa 3asBKa oTBeprasacb 6e3 BeCOMbIX OCHOBaHWI, 1 Apyrue, Korga otme-
YeHHOe [MMIOMOM «OTKPbITME» OKasbiBanocb TydpTton. OgHaxabl A cam He-
yasHHO CrMocobcTBOBan perucTpaumm nogobHoro nceBgoOOTKPbITUA. OfuH
YUéHbIN (He 6yay Ha3biBaTb) AKOObI O6HaPYXMN NHbpPaKpacHOe TENIOBOE M3-
nyyeHue HarpeTon nbinn B okpecTHocTAX ConHua. Takoe usnyyeHue JOMKHO,
B NPUHUMNeE, CYLeCTBOBaTb, 1 CropAaYa A Hanucana NonoKUTENbHYIO peLeH-
3uto. iunnom 6bin1 BbigaH. KakoBo e 6blfio MOE yanBneHue, Korga A npoBén
cobCcTBEHHbIE HabnoaeHUA ANA NPOBEPKU U CMOT ONpPefenuTb TONbKO BepX-
HWUIA Npefen, HAMHoro 6onee HU3KKMIA, YemM AaBasnoch B 3asiBKe. A onybnnkoBan
CBOW pe3ynbTaT, HO HUKaKUX AeNCcTBUiA No GbopmManbHON NUHUKN COBEepLLaTb
He cTan. Mo3gHee 310 n3nyyeHue 66110 BCE-TaKN 0OHAPYKEHO ApYr1M Habnto-
fatenem. EQUHCTBEHHDBIN OOBbEKTUBHBIN KPUTEPUI PeanbHOCTY OTKPbITUA —
3TO NoATBePXKAEHNE APYTMMY aBTOPaMU.

MKENE3HbIi 3AHABEC M NEPBbIE KOHTAKTbI

o 1960-x rofoB MHOCTPaHHblE aCTPOHOMbI OUYEHb PeAKo MpuesXann K Ham,
[a 1 Hawm K HUM Toxe. Hebonblune coBeTcKue aeneraumn Bbleskanu Ha le-
HepasnbHble Accambnen MAC. VX HenpeMeHHbIM YneHom 6bina Anna feHpu-
Xx0BHa MaceBsny, Mpo KOTOPYIO 3aBMUCTMBO rOBOPWAN, YTO OHa OCBanBaeT HO-
BYI0 06N1aCTb HayKN — [MMNIOMAaTUYECKYI0 acTpoHOMUIO. [JokKmopa, HecmoTpA
Ha BCEMMVPHYIO U3BECTHOCTb Y MHOTOYMCIEHHbIE NPUINaLIeHNA, He NycKaam
HM B Kakylo cTpaHy. B 1958 rogy leHepanbHasa Accambnes MAC coctoanacb
B MockBe. 3acefaHna NpoBoanIMCh B rMaBHOM 3aaHun MIY, otaenbHble cec-
cin Kommucemn — wmHorga B TAULL. A akkypaTHO xoawmn, cnywarn, Mano yto
noHmman. f1 Bnepsble YBUAEN MHOTNX YYEHbBIX, UMEHa KOTOPbIX 3HaJ Mo »Kyp-
HaJIbHbIM CTaTbAM, HO 3HaKOMCTB He 3aBA3anocChb.

Mpoluno ewwé MHOro NeT, Npexae Yem cMTyaLma Hayana NOHEMHOTY MeHATb-
cA. Jletom 1967 roga leHepanbHaa Accambnea 6bina B [pare. CoBetckas
Jeneraums Ha 3TOT pa3 Obina orpoMHas — 6onee 100 uenoBek. B Heit 6binn
Jlokmop n MHorve 13 ero yuyeHVKoB, cpean HUX 1 A. Mopasnaiolwee 60nb-
LUIMHCTBO He BXOAWIO B COCTaB odULMANbHON Aenerauuy, a noexano no nu-
HUWN «HAYYHOro Typu3May, T.€. 3a CBOM CYET. LleHa 6bina goctynHoi. TypucTbl
UMenu NOMHbIN JOCTYN Ha BCe MeponpuaTtua Accambnen, 1, Kpome Toro, AnA
HMX B CYET NYTEBKM YCTPAMBaNIUCh MHTEPECHbIE SKCKYPCKM, B TOM YKcCIie 3a
npegenbl Mparu, Tak uTo, B KAKOM-TO CMbIC/e, TypUCTam ObIo Nlyylle, Yem ge-
neratam. MHorve 13 Hac 6bl1 3a py6exom BrepBsble. [para 6bina npekpacHa,
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BO BCAKOM Cnyyae, eé NCTOPUYECKUI LIeHTp — Ccobopbl, CpefHEBEKOBbIE 3Aa-
HMA, MOCTbl Yepe3 BnTasy, Mpad. Jliogn 6b11n gpyKeniobHbl — HUKTO He Mor
cebe NpeacTaBUTb, YTO Yepes rof ABATCA «TYPUCTbI» COBCEM MHOMO pofa —
Ha TaHKax.

3pecb A NO3HaKOMUNCA Ix. Kovinepom, o Yém yxe ynomurHasl, HO He TOSIbKO
¢ HUM. Kapn Caran®® cam Halwén meHsa n npurnacun Ha pasrosop. Kapn CaraH
6bl1 NePBbIM, KTO CKa3asl 0 NAapHUKOBOM 3¢ deKTe Kak O MeXaHU3Me, KOTOPbIN
MOXeT OTBeuaTb 3a BbICOKYIO TemnepaTypy MOBEPXHOCTU W HUXKHEeN aTmoc-
dbepbl BeHepbl. Ho Torga mbl rosopunu, rnaBHbiM o6pasom, 06 MK-cnekTpax
Mapca. MNo3gHee mbl BUgenncb MHoro pas. OH nucan GnecTtawme Hay4yHo-
nonynApHble KHWUMW, OCHOBan lcarus — MepBbIf 1 OYeHb pecneKTabesbHbIN
XKYPHan no nnaHeTHbIM UccnefoBaHuAM. bnarogapa sTomy 3HaKOMCTBY A1 6bin
BKJTIOYEH B pefaKkLMOHHbIN COBET — yncTenlaa CMHEKYPa, HO OYEeHb LieHHaA:
MHe JO CMX MOp MPWCbINAIT 3TOT XKypHan 6ecnnatHo. C Havana 1990-x ro-
noB 6ubnuoteka MKW nepectana ero nonyyatb (HeT geHer) n A oThato CBON
Icarus Tyna.

[pyroe nHTepecHoe 3HakoMcTBO — [bep KoHH?, bpaHLy3CKUin CNekTPoCKo-
nuct. OH gan MHe NOCMOTPETb KUMy INCTOB 13 CBOEro, He BbllleALero ewé
M3 nevyaTn atnaca MHPpPaKPACHbIX CMEKTPOB MAHET, K pa3peLuns CKonmMpo-
BaTb TO, YTO HaZy UHTEPECHbIM. DTN CNEKTPbl ObIN 3anMcaHbl MPY NOMOLLM
dypbe-cnekTpomeTpa ¢ PpaHTacTUYECKN Xopolnm paspewieHmem — 0,1 cm™
fl He Bepun, UTO Takoe BO3MOXHO, NOKa He yBMAen cBoMMn rnasamu. Konmpo-
BaTb MPULLMOCH NMPW NMOMOLLN NIOOUTENBCKON KaMepbl, packiaabiBas JINCTbI
Ha acdanbTe. bonblUOro cmbicnia B 3TOM He ObIflo, Tak Kak yepes rof atniac
Bbllen B cBeT. Bnocneactaum ¢ Mbepom 1 ero »keHon KaHnH KOHH A BCTpe-
yanca MHOro pas, 6biBan y HUX goma. 3agada nonyuyeHums MK-cnekTpos Bbico-
KOro paspeLueHus npv NOMOLLM Ha3eMHOro Tesfieckona 6bina oYeHb TPYAHOM.
Mboep 1 MaHuH KoHH eé bnecTaAlle pewmnnu, HO MO HEMOHATHON MHe NpUYn-
He lMbep 6bIn BbIHYXAEH YNTN 13 MefOHCKO obcepBaTopumn U 6POCUTL 3TO
HanpasneHne. OH NepPeKNUYUICA Ha MeToAbl MOWCKa MiaHeT OKONo 3BE3f,
OfHAaKO Ha HOBOM MecTe (Cnyx6a A3poHomum) 3Ta paboTa bbina He No npo-
bunio HCTUTYTa, AeHer 1 NOMOLLHMKOB He AaBanu. bbino 60nbHO cMoTpeTb
Ha ero KPOXOTHYIO 1 NMIOXO OCHALLEHHYI0 NabopaTtoputo. CepbE3HbIX YCNexoB.,
HaCKOJbKO A 3HAl0, OH TaM He JoCTUT. YKaHWH B UX COBMECTHOW paboTe no ¢y-
pbe-CNeKTPOMETPUN 3aHUMaNacb MaTeMaTuyeCKUm o6ecnequV|eM OHa pon-
roe Bpems 6bi1a AUPEKTOPOM BbIUUCINTENIBHOMO LIEHTPA CNRS*°

B Mpare y MeHA He 6bI10 TECHBIX KOHTAKTOB C YELCKMMUN YYEHBIMU, NOSTOMY
(1 NPOCTO MO TONCTOKOXKECTUN) A HUKAKOW HaNpPsKEHHOCTM He owwyTun. bonee

28 CaraH Kapn daBapa (Cairan; aren. Carl Edward Sagan; 9 Hos6ps 1934 — 20 gekabps
1996) — amMepUKaHCKMIA aCTPOHOM, CMeLManucT B 0651acTyi acTpopr3nKmu U KOCMO-
JIOTUN U BbIAAIOLWNIACA MOMYNAPU3aTOP HayKU.

2 Nbep KoHH (¢hp. Pierre Connes) — ¢paHLy3CKMii CNeKTPOCKOMUCT, COTPYAHUK Me-
LOHCKoW obcepBaTopuy, 3aTem Cny6bl aapoHomnmn OpaHumun. 3apernctpmposan
cnekTp Mapca ¢ BbICOKUM pa3peLleHrem.

30" CNRS — Centre National de la Recherches Scientifiques (HaLyoHanbHbIi LeHTp Ha-
YUHbIX uccnepoBaHun, ®paHuyumsa).
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yyTknii ConomoH Bopuncosny I'IMKeanep31, 0O[HaKo, 3aMeTWJ1, YTO OHU Hac,
B obLem, He XanyloT. Bckope MHOrme 13 Yewckmx yUY€HbIx, BKNOYana N3BecT-
HbIX aCTPOHOMOB, Yexanu Ha 3anaj, BOCNOJb30BaBLIMCb BPEMEHHbIM OcCfia-
6neHnem pexma B nepuog, «MpaxcKkoi BeCHbI».

C aHruiickum B Mpare y meHA BCE elwé 6b110 nnoxo. MpopbiB NPoun3oLwWweén
yepes rog ¢ HeGonbLKM, Korfa B MockBy npviexan [eiin KpyKiueHK>2, OKOH-
umBLINIA acnupaHTypy y Konnepa. Mepen MockBoii oH 6bin B lNpare Ha reo-
NOrMYecKoM KOHrpecce Kak pa3 B HU BTOPXKEHWUA U NOAEenuica CBoumu Be-
yatneHuamu. B MockBy oH npriexan no nporpamme o6mMeHa YUYEHbIMU MeXIY
akagemuamun Hayk CLLUA n CCCP. Ho nacnu ero B MockBe He akagemuyeckue
yupexgeHus, a TAUILL, a ecny TouHee, To A NNYHO. 3gecb eMy ganu pabouee
mecTo. OfiHa 13 nepBbix Npocbb [eina 6bi1a — NOWTU C HUM B 6UGNNOTEKY
N HalTh B COYMHeHuax JTomoHOCOBa TeKCT 06 OTKpbITUK aTMocdepbl BeHe-
pbl. OH OYeHb yAMBWACA, KOrga 3TO ObIIO HalfeHo, Tak Kak gyman (nogobHo
MHOFVM 3anagHbIM YYEHbIM), YTO 3TO OAMH U3 MUGOB COBETCKOW NponaraH-
Abl. OH yunnca pycckomy fA3biKy y ceba Ha pOAuHe, HO 3aroBOpun He cpasy,
1 MOHUMan He BCE. [03TOMy MOV KBAa3WaHIMNCKKIA Obin HyXeH. Bckope A 3a-
rosopwun ¢ [lefiom JOCTaTouHO 6erno, NpoLwwén Kputnuecknn 6apbep. To xe
camoe y Hero npowu3sowno ¢ pycckum. OH npoBén Torga 34ecb MHOrO Bpeme-
HK, 8 nnn 9 mecaues. K Hemy npuexana »eHa Hypusa (adraHka no HaumoHanb-
HOCTW) C MafieHbKUMK CbiHOBbsAMU (LWamym 1 Tammum B adraHCKOM BapumaH-
Te, MNon n Mapk — B aHrnunckom). Mol BMmecTe e3gunu Ha HOxHyo cTaHuuio
FTAULL. Bnocneacteuun [enn 6biBan 34ech ewé HeCckoNbKo pas, HO npueskan
Ha MeHbluMe CPOoKU. Bckope nocne Bo3BpauweHna B CLUA oH nepewén un3
JlyHHO-nnaHeTHow nabopatopun Konnepa B o6cepatoputo MayHa-Kea Ha
[aBanax — ngeanbHoe mecto ana NK-actpoHOMMM € TOUKU 3peHnsA acTpOoKNn-
MaTa, a NleT uepes aecatb nepebpancs B KanudpopHuio, B LieHTp dimca. Ho Ha-
6ntonaTb e3aUT BCE paBHO Ha MayHa-Kea. PaboTaeT Ha npeaene TeXHUYeCKnx
BO3MOXHOCTElN — HabnogaeT cnekTpbl MnyToHa, TPUTOHA, TPAHCHENTYHHbIX
Marnblx Ten.

MEPBBIE LAY B KOCMOC

4 okTAbGpA 1957 roga 6bin 3anyuieH MepBblt UCKYCCTBEHHDBIN CNYTHUK 3eM-
nun. Bmecte co mHorumun gpyrumun cotpyaHmnkamu FAULL v ctypeHTammn B HOub
C 4 Ha 5 oKTAGPA A Habngan ero ¢ KPbILWKW UHCTUTYTA. Y BCeX Hac 6blnn Ma-
neHbKkue (okono 30 cM ANVHOW) NOA30PHbIE TPYOKKM, CleunanbHo caenaHHble
NPOMBILLIIEHHOCTbIO B 6GONbLIOM KOnMMYecTBe ANiA Bu3yanbHbIX Habniope-
HWUA CNyTHUKA W onpepenieHnsa ero TpaekTopumn Ha HebecHon cdepe. Tpya-

31

MukenbHep ConomoH BopurcoBuy (6 peBpans 1921 — 19 HoAbpA 1975) — Bblga-
IOLWMINCA COBETCKUNIA acTPOPU3NK, BHECLLINIA CYLLECTBEHHbIN BKNag B ¢u3nKy 3BE3a-
HbIX aTMochep, COTHEUHONM KOPOHbI 1 MeX3BE3HON cpelbl, Npodeccop Mockos-
CKOro rocyfapcTBeHHOro yHmsepcuteta (c 1959).

KpyKweHK [leiin — ameprKaHCKUI acTPOHOM U MIAaHETONON, COTPYAHUK DMCCKO-
ro uccneposatenbckoro ueHtpa HACA, yueHuk [xepapga Konnepa. B 1968 rogy
no obmeHy mexay akagemuamu CCCP n CLUA okono roga ctaxuposanca B TAULL
1 Ha Kpbimckoi obcepBaTtopun nog pykosofctsom B./. Moposa. B kpyr ero umH-
TepecoB BXOAAT cnekTpockonua n dbotomeTpus nnaHet 1 Manbix Ten CosHeyHow
cucTembl.
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HO MOBEPWTb, YTO Halle acTPOHOMMYecKoe cooOLEeCcTBO BCTPETWUIO CTOMb
3ameyatesibHoe cOObITME C MOCTbIAHO MPVMUTUBHOW TEXHWKOMW. [ONOBHbIM
yupexzaeHunem, OTBETCTBEHHbIM 3a opraHu3aumio HabnoaeHui, 6on AcTpo-
Homunuecknii coseT AH CCCP, koTopbiMm B TO BpemsA ynpasnsana A.l. Macesuy,
HMYero B 3TON 3afjaye He MNOHMMaBLWasn. A BOBPeMA NprBeUYb NOHMMAIOLLMX
niogen He yAanocb, oT4acT! M3-3a aTMocdepbl CEKPETHOCTU, OTYACTU M3-3a
CaMOYBEpPEHHOCT/ «aCTPOCOBETUMKOB». Yepe3 HeCKoNbKo MecAueB nocse
3anycka «CnyTHMKa-1» 3Ta rnynocTb 6blna McnpaBfieHa: Bu3yasibHble Tene-
CKonMbl 6bINY 3aMeHeHbl CBETOCUNbHBIMU Kamepamu. Ho cnacnbo Actpocose-
Ty: 6narogaps 3Toi 3aTee C BU3yanbHbIMU HabNOAEHMAMMN A YBUAEN NepBbIi
CNYTHUK CBOUMM Tna3amu, a OH 6bin AOBONbHO CnabeHbKUM — NPUMEPHO,
5-11 3BE34HOWN BENNUYNHBI. HEBOOPYKEHHDBIM r1a30M ABUXKYLUMINCS OOBEKT Ta-
KoM ApKOCTU 51 Bbl He yBUZen.

Co3panHas B TAULL kamepa Ana permcTpaummn NCKyCCTBEHHbIX CMYTHUKOB 3emn

ACTPOCOBET OCTasICA FONOBHBIM YUpexXaeHneM no HabnoaeHNAM NCKYCCTBEH-
HbIX CMYTHWKOB, MOCTPOMA ANIA 3TUX PaboT CTaHUMIO B 3BeHMropoge u cTan
NoCTeneHHO NpPeBpPaLaTbCA N3 «KOOPAUHMUPYIOLWEN KOHTOPbI» B Hay4YHO-NC-
cnepoBatefbCkn MHCTUTYT. MNo3aHee OH oduuUManbHO NOAyYM 3TOT CTaTyc,
ero npeo6pasosanu B VIHcTUTYT actpoHomun AH CCCP.

Korpga 3anyctunu nepsbiit CNyTHUK, Jma KypT33 CKasar, 4To 3To cobbiThe, Ha-
BEPHOE, N3MEHUT »KU3Hb MHOIMX U3 Hac. B Moém cnyyae 31O onpaspanochb
MOJNTHOCTbIO, XOTA U He cpa3y. TONbKO yepes AecATb JIeT A BTAHYICA B KOCMUYe-
cKne uccnegoaHusA. B koHue 1960-x 1 Havane 1970-x roooB A MeTanca Mex-
[y Ha3eMHbIMM HabNAEHNAMN 1 KOCMOCOM, HO Mepexos CoCToANCA 1 bbin 6ec-
NOBOPOTHbIM. BCE perke 1 pexe A Haxoaun Bpems ana paboTbl C Teneckonom

33 Kypt Bnagumup Mnanesuy (poa. 06.01.1933). C 1991 roaa no HacTosAllee Bpems —
3amecTuTens anpektopa Actpokocmmnyeckoro Lientpa OVIAH v 3aBeaytowmn otae-
JIOM KBaHTOBOW acTpodusmkm. C 1972 roga — npodeccop Kapeapbl acTpodr3nKn
1 3BE34HON acTpoHoMun dusmyeckoro dakynsteta MY umenn M. B. JlomoHocoBa.
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M CO CBOUMMU ranlLEBCKUMN YYEHNKaMK, CUJ CTAHOBWUIOCb MEHbLUE, a KOCMU-
yeckne npoekTbl TpeboBann Bcé Gonble 1 Gonblwe. MocneaHAs BCnblKa
«Ha3eMHOWM» akTUMBHOCTU cocToAnack B 1975 rogy, Korga nosasuiacb ApKas
HoBas, un 5, 6pocnB Bce MOCKOBCKMe Aena, yneTten B Kpbim ana eé Habnioge-
HuA. MNpowwno ewé 10 neT Ao cnepytowwen u, CKopee BCero, NocneaHen noesa-
KW TyAa — MHe XOTeNloCb YBMAETb B Tefleckon KomeTy lannes. Tam yxe 6bina
coBceMm HoBaa VK-annmapatypa, cgenaHHaa pykamu B.W. LeHaBpuHa
n A.3. Hagxnna. O.T. TapaHoBa npoBoauna ¢ Hein poTomeTpuryeckne Habnto-
JeHUA KOMeTbl, @ A Npy CéM NPOCTO NPUCYTCTBOBAS. DTa NIMHMA XU3HU cowwna
Ha HET OKOHYaTeNbHO.

CnyTHWMK 6bin MepBbIM HeGECHbIM TeNoM, CO3[AaHHbIM pyKamu Yenoseka.
M npousowno 3to B CCCP. CpeactBa MaccoBolr MHbopMaLmm 3axnébbiBa-
NNCb OT BOCTOpPra: Mbl JOKa3anu BCEMYy MMUPY MPEBOCXOACTBO COLMANUCTM-
YeCcKoM CUCTeMbl Haf KanuTanucTnyeckon. Hawa ctpaHa onepeguna CLUA
B 0cBoeHun Kocmoca! Mo mMAcy n Monoky He gorHanu, Ho Bcé »e! MapTtua
W NpaBUTENbCTBO NOAAEPXKMBAIM KOCMUYECKYI0 AKTUBHOCTb He TOJIbKO
NO BOEHHbIM U 3KOHOMMYECKMM MPUYMHAM, HO U Pagn NponaraHAUCTCKO-
ro a¢dekTa. HoBble paHTacTUUECKNE COOLITUA NOCNeAoBaNN OUYeHb ObICTPO.
4 anBapAa 1959 ropa pakeTa BnepBble nonasa Ha NoBepxHOCTb JlyHbl. 12 anpe-
ns 1961 rofa 4YenoBek COBEPLUWST NEPBbIA MONET Ha OpPOUTE UCKYCCTBEHHOTO
cnyTHuKa. lOpua larapvHa MockBa BCTpeTuna C NIMKOBaHMEM, Kak KOrga-To
BCTpeYanu repoeB-nonAapHMKoB. YyTb paHblie, 12 deBpansa 1961 roga, 3any-
ctvnm «Benepy-1», a npumepHo yepes nonroga — «Mapc-1».

KA «BeHepa-1» (1961)

Kak n3BecTHO, BCel 3TOW TUTaHUYECKOW AeATenbHOCTbio pykosoaun Cepren
Maenosuy Koponés®* (1906-1966), akafeMuk, rmasHbIi KOHCTPYKTOp OKB-1

3 Koponés Cepreii MaBnosuy (30 fekabpa 1906 — 14 aHBapa 1966) — COBETCKMN yué-
HbIll, KOHCTPYKTOP 1 OpraHM3aTtop MPOM3BOACTBA PaKETHO-KOCMUYECKON TEXHUKMU
n pakeTHoro opyxua CCCP, o0CHOBOMONOXHUK NpaKTMYeckon KOCMOHaBTUKU. OpHa
13 KpynHenwmnx ¢uryp XX Beka B 06/1aCT KOCMUYECKOTO PaKeTOCTPOEHUS 1 Kopa-
6nectpoenua. igaxabl lfepon Couymanmctuueckoro Tpyaa, naypeat JIeHUHCKON npe-
mun, akagemnk AH CCCP.
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(Ocoboe KoHCTpyKTOpCKoe 610 0 N2 1). OavH 13 ero 6avXanLmx COTPYAHU-
KoB, bopuc EBceeBnu l4epT0K onyb6nnKoBas BOCMOMUHAHWA 06 3TUX ne-
reHgapHbIX rogax, CoOXpaHUB AJ1A MOTOMKOB MHOXECTBO »KUBbIX, MHTEPECHbIX
JeTanen, paHee HeM3BeCTHbIX HMKOMY, KpOMe MpPAMbIX YY4aCTHUKOB 3TOW -
raHTCckon pabotbl [YepTtok, 1999]. Uma Koponéea 3anpelyanocb ynomMuHaTtb
B Mpecce n Jaxe B OTKPbITON AenoBON nepenuvcke. lMNpecca npefcraenana
€ro WMpoKow nybnrke B KauecTBe 6e3bIMAHHOIO «[NaBHOro KoHCTpyKTOpay.
B nepBbI pa3 raseTbl Ha3BaNM €ro MMA TOJIbKO B HeKponore. [TpuyrHa Takomn
CEeKPETHOCTU MOHATHa. Beab rnaBHon 3apayein 6bino cosgaHne MbBP — mex-
KOHTVHEHTaNbHON 6GannncTUYeckon pakeTbl, CMOCOOHON [OCTaBUTbL Afdep-
HbIll 3apag B No6ylo TOUKY 3eMHOro wapa. Monérbl IYHHMKOB OAHOBPEMEHHO
6b1nm ncnbitaHuamy MBP.

B CLUA MUPHDBIA 1N BOEHHbII KOCMOC O4YeHb 6bICTPO pa3genunucb. PaboTbl
MO M3YYeHWIO N OCBOEHMIO KOCMMYECKOrO MPOCTPAHCTBA B Hay4HbIX Lienax
NPOBOAMNINCH OTKPbITO, XOTA BOEHHO-TEXHMYECKME OpraHM3auumn Ha nepBbIxX
nopax v MPUHUManNN B HUX ydactue. AmepukaHcknm «aHanorom» C.T1. Kopo-
néea 6bin BepHep ¢poH BpayH BblBe3eHHbIN 13 [epmaHnn B 1945 rogy. B oT-
nnume ot Cepres NaBnoBuya ero He npatanu ot Hapoga. C 1950-x rogoB OH
3aBOeBaJl aMepPUKaHCKY0 Ny6nMKy MeuTamu O pakeTHbIX MONETax, JIYHHbIX
CTaHUmsAX, NyTewecTBUAx Ha Mapc, obpallanch K Hell B npecce 1 Mo Tenesu-
ZeHuto. [Moa ero pykoBoacTBOM Oblnia MOCTPOEHa pakeTa, KOTopas BbiBena Ha
opbuTy NepBbIi aMepPUKaHCKUIA CNYTHWK, a NO3AHee FMraHTCKUA HocuTenb
«CaTypH-5», AOCTaBMBLUNA amMepUKaHCKNX acTpoHaBToB Ha JlyHy. C camoro
Hauana pa3BEPTbIBaHNA aMepUKaHCKOM KocMuyeckon nporpammbl ¢poH bpa-
YH CKOHLIEHTPUPOBAsCA Ha NUIOTUPYEMbIX MONETaX, 1 ero CnpaBeanInuBo CcUn-
TaloT [MaBHbIM KOHCTPYKTOPOM MpoeKTa «ANOsIOH».

Te rogbl n MHOrVe nocneayowme 6b1IM 3NOXoON copeBHoBaHUA Mexgy CCCP
n CLLUA 3a npeBocxocTBO B KOCMoce. ToT $aKT, UTo NepBblii UCKYCCTBEHHBIN
cnyTHUK 3emnu 3anyctunu B CCCP, Bbisgan B CLUA 6onbluoii o6LwecTBeHHbIN
pe3oHaHC. PaboTbl 6biv aKTMBU3MPOBaHbI, NMPUHATHI HEOOXOAMMbIE peLue-
HUA, N yepe3 HekoTopoe Bpema (1961) npesngeHT KeHHean HameTun uenb
HauMOHaNbHOro MacwTaba: aMepuKaHCKMe acTPOHaBTbl MEPBbIMM [OMK-
Hbl BblcaanTbcA Ha JlyHe. 3To 6bina nonuTMYeckasa 3afaya, Ho B xofe eé Bbl-
NOSIHEHMA MOJTyYeHbl BaXKHble TEXHUYECKME U HayuHble pe3ynbratel. B CCCP
aHaNOrMYHYI0 NPOrpaMMy OCyLLeCTBUTb He yAanocb, nsyyeHue JlyHbl NpoBo-
AWNoCb TONbKO MpY NomoLm aBTomaToB. O6 3TON NOWCTVHE ApamMaTUYeCcKOn
«JIYHHOW FOHKe» Nofpo6HO pacckasanu B cBoux KHurax b.E. YepTok (1999)
n A.A. Cupankn [Siddiqi, 2000].

= YepTtok bopuc EBceeBny (29 dpepans 1912 - 14 gekabpa 2011) — Bblgarowmiica
COBETCKMN N POCCUNCKNN YUEHBIA-KOHCTPYKTOP, CTOABLLMIN Yy UCTOKOB CO3AaHMA
PaKeTHO-KOCMMYECKOI TEXHUKM, OAUH 13 6nvxkanwmx copatHukos C.IM. Koponéga,
DOKTOP TEXHMYECKMX HayK, akagemunk PAH (2000). lfepoin Coumannctuyeckoro Tpyaa
(1961).

BepHep ¢oH bpayH (23 mapTta 1912 - 16 uoHA 1977) — HemeUKWI, a C KOHUa
1940-x rojoB — aMepUKaHCKUI KOHCTPYKTOP PaKETHO-KOCMUYECKOW TeXHUKM,
OfViH N3 OCHOBOTONOXHUKOB COBPEMEHHOIO PAKETOCTPOEHUA, CO3AaTeNb NePBbIX
6annuctuyecknx paket. B CLLA oH cunTaeTcs «oTLOM» aMEPUKAHCKON KOCMUYECKON
nporpammbi.
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BmecTte ¢ «[maBHbIM KOHCTPYKTOPOM» B ra3eTHbIX HOBOCTAX YMOMMWHAICA
n «MmaBHbIn TeopeTunk». Mog 3TUM wWndpom ckpbiBany akagemnka M.B. Ken-
Abiwa’’, aupekTopa VHCTUTYTa NpUKNagHON MaTeMaTWKK W, No3aHee, npe-
3ugeHta AH CCCP. OH Bo3rnasnsan «Kommccuto no o6bekTy [». (Tak 6bin
3aKOAUPOBAH CMYTHWK ANA OTKPbITOW AenoBol nepenucku). OHa koopau-
HUpOBana HayuyHble MccefoBaHUA B KocMmoce. Tam npefcTaBasann HoBble
NpoeKTbl, 06CyKAann pesynbraTbl, popmMynmpoBann pekomeHgaummn. OueHb
HemMHorve yvyacTBoBanu B paboTe KoMMccuu NocToAHHO. OcTanbHble npu-
rnawanucb, ToNbKo Koraa 6bl10 HEO6X0AMMO yyacTue KOHKPETHOro creuu-
anncta B 0OCYXOEHUN KOHKpeTHoro Bonpoca. Mctucnas BceBonogosuy
BHUMaTENIbHO CnyLwwan BCE, YTO roBopunu, U NpuHUMan peteHue. NMobbiBatb
TaM CYMTanoch 3a YyecTb. B nepBble rogbl KoMUccua He bbina neperpyeHa pa-
60TOl. MHOrMe yyéHble 6bI1n NPOCTO He FOTOBbI BOCMONb30BaTbCA HOBbIMU
BO3MOXHOCTAMU. TpeboBanocb Bpems, YToObl BOCMPUHATD MX Kak PYKOBOA-
CTBO K JeNCTBUIO. [TpUMEepOM MOXKET CNY>KUTb MOE COOCTBEHHOE MOBEAEHME:
A BOBCE He pBaicA npepnaraTb 3KCNEpPUMEHTbI ANA NePBbIX KOCMUYECKNX
annapaTtoB, NocbaBWwmxca K Mapcy n BeHepe, npegnounTas Habnoaatb nx
npu NOMOLLM TENEeCKOMOB 1 CNeKTPOMETPOB. 3Ta KOHCepBaTMBHaA No3numA
cnacna MeHA OT MHOTMX TAXENbIX pa3oyapoBaHWUi. [leno B Tom, BCe Hawu
«paHHMe» — po 1967 roga — muccnn K Mapcy 1 BeHepe 6binn HeygauHbl-
mu. Jllogn BKNagbiBanay Maccy SHeprum u HepBoOB B X MOATOTOBKY, HO pa3 3a
pa3om Nporcxoanna Kakaa-nmbo aBapma — TO Ha CTapTe, TO NpW BbIBOAE Ha
MEXMNaHeTHYI0 TPaekTopuio, TO Ha caMol TpaekTtopuun. Ho Bce moHMmanu,
YTO »KM3Hb MPOAOIKAETCA, C YUETOM MONTyYeHHOro onbiTa OyaeT caenaH Ho-
Bbl1 annapat, U OH CHOBa NONAET K Aanékon nnaHeTte. To 6bila rMraHTCKas
3KCMepUMeHTanbHaA MporpaMma, BbIMONHABWAACA GaKTMYEeCKN MeTOAoM
nNpo6 1 ownboK. OueHb »KECTOKU 1 JOPOron MeTog. ANbTePHATUBHDBIN NyTb
6bin — 3TO Gonee TwaTtesbHaA (M AoporocTosALas) HasemMHas oTpaboTKa.
Mo Hemy Mowny amepuKaHUbl. Y HUX TOXe nepBOHayasbHO Bbiflo MHOMO He-
y[ay, HO BCKOpe UX CTaNlo 3HaumTenbHO mMeHble, yem B CCCP [Moroz et al.,
2002].

Cpean HeMHOTMX YUYEHbIX, ObICTPO OTKAMKHYBLUMXCA Ha «KOCMUYECKMIA Npu-
3bIB», Obl1 A.U. JlebegnHcknii (A.N.), npodeccop Pusdaka MIY, uenosek
Pa3HOCTOPOHHWI, APKUI 1 HAaNnopUCTbIA. OH 6blN acTPOPU3NK-TEOPETUK, HO
B cpepy ero MHTEpPecoB BXOAWAN W NaHeTHble ncciefoBaHua — 6osblias
pepKocTb cpeaun YYéHbix 3Toro npoduna. 1 yxe ynommHan o HEM B CBA3M
¢ nonocamu nornoteHna 3,43 mkm CrHToHa. Miaea 3axBaTtuna A.W. uenukom,
OH MNOTHO 3aHANCA NPMOOPOM ANIA MOUCKA, KaK OH AyMarl, *K13H1 Ha Mapce.
Ho 3Tm peno He orpaHmuymnochk: A.W. opraHusosan nabopaTtopuio, HaLeneH-
HYI0 Ha CO3[jaHne Hay4YHbIX NPUBOPOB ANA UCCNef0BaHNA NIAaHET NPy NOMo-
LN KOCMMYeCKMX annapatos. Mpomnsowsno 310 B Hegpax HayyHo-uccneposa-
TeNIbCKOro MHCTUTYTa AgepHon ¢usnkn (HANAD MIY), kotopbim pykoBogmn

37 Kenablw Mctucnae Bcesonogosuy (28 AHBapA 1911 - 24 nioHA 1978) — KpynHen-
LN COBETCKUIA YUEHBIN-NHXXEHEP B 06MACTV MaTEMATUKM U MEXaHMKWU, OpraHu3a-
Top coBeTcKon Hayku. Akagemnk AH CCCP. Tpuxkapl fepon Couunanuctnyeckoro Tpy-
na (1956, 1961, 1971). Mpe3ngeHt AH CCCP (1961-1975).
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akagemuk C.H. BepHos*®, YBNEKLLMNCA KOCMUYECKMMW NCCNefoBaHNAMN C Ca-
MOTO Hauyana, Ho paboTaBLLN B APYIrOM HamnpaBieHN — KOCMUYECKNe nyyun
N pagnaunoHHble noaca. OH, BUAMMO, 1 BbiBen JlebefUHCKOro Ha KOHTaKT
¢ Kengbiwem. A.W. cobpan rpynny crnocobHbIX MOMOAbIX YUEHBIX N UHXKEHe-
POB. Y MeHs Kakon-nnbo cBA3M C HAMM He 6bI10, Aa U ¢ camuM JlebeagUHCKUM
OTHOLLIEHNA pa3Naguincb, KOrga OH 3anyCcTui CBOWN MepBblfi MapCUaHCKNIA
«NpoeKT». fl cumTan ero HepeanuCTUYECKNM, He CKpblBall COMHEHWI, U 3TO
BbI3Basio obuay 1 pasgpakeHne. «<Hnkakoro Mopo3sa HeTl» — OyKBanbHO Tak
OH OTpearnpoBan Ha KpUTUKY. LLIKNOBCKMI ¢ HUM 6bin apy»eH. OH paccKasbl-
Ban, uto A. W. nepexun B JleHnHrpage 6nokagy 1 BbXkun 6narogapa Tomy, 4to
cTan genatb rpo6bbl. OH nepeBénca u3 JleHnHrpaga B MockBy, Korga OTKpbl-
nn HoBoe 3aaHne MIY 1 3HaunTeNbHO PacWMPUANCD WTaTbl. JlebeanHCKMI
XOTen nepBoOHavyanbHO paboTaTb Ha acCTPOHOMUYECKOM OTAENEeHMU U npe-
TEHAOBAN Ha 3aBefoBaHMe Nnbo Kadenpow actpodursnku, nnbéo (!) HebecHomn
mexaHukn. Ho TAULL He 3axoTen «uy»kakay, U OH CTan 3aBefyoLmnm Kapegpon
KoCcMMUecKmx nyyen Ha ¢usdake. Bugumo, TyT Toxe copencteoBan BepHos.
Cpegnn cneukypcos, kotopble A.U. untan Ha ¢usdake, 6bina n actpodusmka.
fl ooHO Bpems Ha Hero xoaun. A.W. Tparmyeckn normno, Tak 1 He ycrnesB OcCy-
LeCTBUTb HN OJHOMO MaHeTHOro 3KCrneprMeHTa. [lBoe 13 ero CoTpyAHUKOB
nosgHee nepelwnmn Ha paboty B MKW, B moto nabopatopwuio, B Tom uncne Bna-
anmunp AHatonbeBunYy KpacHononbckui. Ceryac 3TOT OY€Hb U3BECTHbIN yYé-
HbI faBHO NokuHyn MKW n Poccuio, paboTaet B CLUA. OH pacckasbiBan MHe
B Te€ JaBHWE BPEMEHa, YTO ero NepBblM Hay4YHbIM NPU6oPOM Obi AaTumK du-
3nyeckoro $a3oBoro coctoAHus. JlebeanHCKNIA NPeanoXun 3ToT JaTunK Ans
«BeHepbl-1». OH Bepwn, YTO MOBEPXHOCTb (MK YacTb MOBEPXHOCTU) NSIAHETbI
BeHepa MoKeT ObITb NOKPbITa OKEAHOM, M KOrfa KOCMUYECKWI annapat CTa-
HeT KauaTbCA Ha BOJIHaX Mocsie NOCafKy, AaTUMK 3TO NMOKaXeT, 3aMblkas 1 pas-
MblKaA KOHTaKTbl. [o3gHee MHe foBenoch Ha Komuccnn Kengbilwa — ¢ noga-
un JJokmopa — 06BACHATL, YTO NOBEPXHOCTb BeHepbl ropAvas, 1 He MoXeT
Tam 6bITb HMKaAKOro okeaHa. [laHHbIX pPagMoacTPOHOMWUU U PaanonoKaumm
6bINO BMOMHE JOCTAaTOYHO ANA Takoro BbiBoda. M cHosa A.W. 6bin1 MHOW He-
JoBorneH. KoHeyHo, OH NpeKpacHO 3Has BCE, UTO A pacCcKasbiBasl, HO Npeano-
ynTan UIrHOPMpPOBaTb OUYEBULHOE MPOCTO NMOTOMY, YTO OHO EMY HE HPaBUOCh.
boiBaeT 1 Tak. Mornb A.W. cambiM AMKMM 06pa3oM: cepaeyHblil MPUCTYn BO
BpemMsA KynaHua B mope. 3axnebHynca Heganeko ot 6epera, Ha MesIkoM MecTe,
a nnoseL OH 6bIN NPEKPaCHBDIN.

MNMoka nnaHeTbl »KJanu CBOen oyepeau, rMaBHbIM NPeaMeTOM NCCIefoBaHNN
Ha KOCMMYeCKMX annapaTax Obino usyyeHve nonen n 3apsMeHHbIX YacTuy
B OKON03eMHOM npocTpaHcTae. L. L. ,[l,onrvmos39 M3MepAn MarHUTHoe none,
yxe ynomaHyTbin C.H. BepHOB — 3HepruyHble 3apskeHHble vacTuubl, KoH-

38 BepHos Cepreit Hikonaesuy (28 nioHs 1910 — 26 ceHTAGPA 1982) — poccuitcKuii
1 coBeTcKni Gpur3nK, akagemmk AH CCCP (1968), cneymanuct B 06nact GUsnKn Koc-
MUYecknx nyyen. OUH M3 YYaCTHUKOB OTKPbITMA BHELIHEro pafnalyioHHOro no-
Aca 3emnu. lfepon Couymanuctuueckoro Tpyaa, naypeat CTanuHcKon u JIeHUHCKon
npemumi.

JonrnHos Wmas LWnemoBuy (poa. 1917) — aBTOp 1 PYKOBOAUTEIb MHOFOUNCIEH-
HbIX KOCMUYECKUX MarHUTHbIX SKCMEPUMEHTOB Ha MCKYCCTBEHHbIX CMYTHMKax 3em-
JIV 1 MeXNJaHeTHbIX cTaHumAX. JlaypeaT JleHnHckom npemun 1960 roga (COBMeCTHO
¢ B.M. MMywwKoBbIMm).

39
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CTaHTUH Mocudosuny Fperay340 — TennoBylo nNna3my. Macc-cnekTpomeTpuein
noHocdepsbl 3aHuManca Bagum Mme6osuy UctommH. OHY paboTanu B pasHbixX
NHCTUTyTax: lonrmHoB — B MIHCTUTYTe 3eMHOro MarHeT3ma 1 pacnpocTpa-
HeHuA pagnosonH AH CCCP (M3MIWPAH), BepHoOB, Kak yXe roBopuiocb, —
B HAMAD® MY, MpmHrays — B PagnotexHuyeckom nHctntyte AH CCCP, Uc-
TOMUH — B WHCTUTyTe npuknagHon reodumsukm MuHcpegmawa. Bokpyr
KaXXgoro n3 Hux cGopMUPOBANNCb KOMEKTMBbLI MONOAbIX SHTY3MAacToB —
YUYEHDBIX U MHXXEHEPOB.

bbino caenaHo MHoro MHTepecHoro. Ho rmaBHOI HOBOCTbIO Gbiny pagmaly-
OHHble nosca. OKa3anocb, YTO MarHuTHoe none 3emnn oyeHb SPHeKTUBHO
3axBaTbiBaeT npuxogdAwme oT ConHua NPOTOHbI U 3NEKTPOHbI, cobupasa nx
B [BYX FMraHTCKMX PaAMaLMOHHbIX MoAcaX, OXBaTblBAOWMX BCIO MiaHeTy
BAOJIb MarHUTHOTrO 3KBaTOPa, MEHAA pacrnpeferieHne 3Heprum u cospasas
OUeHb CIIOXHYI0 MPOCTPAHCTBEHHYIO KapTuHY. To, YTo oT CoMHLa nayT NOTOKM
3apAKeHHbIX YacTuUL, U NonagaloT B 3eMHOe MarHUTHoe rnoJsie, 6bi710 NOHATHO
1 paHblie. Ho ¢aKT cyliecTBOBaHNA pafiMaLMOHHbIX MOACOB OKasasnca Co-
BEPLUEHHO HOBbIM M MPUHLMMNANbHO BaXKHbIM AJ1A MOHMMaHWA KOHKPETHbIX
MeXaH13MOB, Npu NnomoLLy KoTopbix ConHue BAMAET Ha reoOMarHUTHYio o6cTa-
HOBKY Ha 3emne.

C.H. BepHoB uncnonb3oBan B CBOUX U3MeEPEHUAX CYETUMKK [eirepa n mor
perncTpmpoBaTb TONMbKO Te YacTULbl, SHEPrUA KOTOpbiX Obina HOCTaTOYHO
6ONbLUON ([eCATKN KNNO3NEKTPOHOBOSLT U 6onee). K. U. MprHray3 npumeHsn
COBCEM JPYryto TEXHUKY — TaK Ha3blBaeMble NOHHbIe JIOBYLLKM, KOTOpble CO-
6upanmn BCce nonasLWKeca No NyTW MOHbI C SHePruen, NpeBbIWaBLei HeKOTo-
pbii nopor. MNepBoe BpemMA OH He MOHKMal, YTO AenaTb C TOKaMu Ha Bbixofe
NoBYLUEK, KaK M3BfeYb 13 HUX M3ndeckyio nHbopmaumio. Ons 3Toro Hago
6bI1I0 MEeTb XOTb KaKMe—TO OLEHKM SNEKTPUYECKOro NnoTeHumana Kocmmuye-
cKkoro annapata. Ha 3acepanuax y Kengplwa co3ganacb npefrpo3oBas cuTy-
aumna. puHrays BbiBelwBaNA NnakaTbl C TAMHCTBEHHbIMW rpadrikamn TOKOB,
BepHoB rpy6o Hacegan Ha Hero 3a HeCnoCob6HOCTb 06BACHUTL KX dU3nye-
ckmun cmblicn. LKnosckun cnpgen, cnywan v pewnn TMXOHbKO BBA3aTbcA. OH
pacckasan npo 311 gena B.T. KypTy 1 MHe 1 Npeanoxun 3agayky: BoT, pebaTa,
nmeeTcA NpoBoasawan chepa B MEXMNNIAHETHOM MPOCTPAHCTBE, OCBELLEHHAnA
ConHuem, 1 nonpobynTe paccunTatb €€ noTeHuMan B 3aBUCUMOCTM OT KOH-
LeHTpauum nnasmbl, ¢ yuyétom ¢poTtosddeKTa 1 NOTOKOB SHEPTUYHBIX NIEKTPO-
HoB. C Hallel CTOPOHbI 6bIN0 6ONBLWKMM HaxalbCTBOM B3ATbCA 3a 3Ty paboTy,
HO Mbl caenanu eé u, noxoxe, 6e3 rpybbix ownboK. [luma JOBONbHO BbLICTPO
noTepaAn K Hel UHTEpPeC, HO MOANWCb MoA CTaTbAMM CTaBwUA, Kak 1 Jokmop,
KOTOpPbI NX BOOGLLE UnTan «no agnaroHanuy». Mexay npouum, 31o 6biam mMou
efMHCTBeHHble nybnukaumy, coBmecTHble co LUknockum [[puHrays un gp.,
1960].

40 Tpunrays KoHctaHTuH Mocndosmy (5 niona 1918 — 10 mioHs 1993) — Bblgalowwmiics

COBETCKMI reodusmnk, JOKTOP PU3NKO-MaTEMATUYECKNX HAYK, NaypeaT JIeHNHCKon
npemuu, paspaboTurKk nepeaatunka Ana MepBoro cnyTHUKa 3eMnu, aBTop U PyKo-
BOAMTENb SKCNEPVIMEHTOB MO ANArHOCTUKE MNa3Mbl HA MHOTMX OKOJI03eMHbIX CMyT-
HUIKaX 1 MEXMMAHETHbIX CTaHLUAX.
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MpuHray3 6bin cnacéH 1 CPoYHO OTMPaBNEH C AOKaAaMmn O CBOUX pe3yfbTa-
Tax 3a py6ex, Npuuém, Kak oH roBopwun, 6e3 BcAKoro opopmeHns: BNacTb
Kengpiwa pacnpocTpaHanacb 1 Ha Takue BOMPOCbl. A MHe Ao CUX NMOp CTPaH-
HO BCMOMMHAaTb 3TOT MOI 3KCKYPC B GM3MKY Niasmbl, B KOTOPOI A Obl1 1 eCTb
NoNHbIN HeBeXa. JJokmop NpuBEN MeHA Ha Komuccuio Kengpiwa caenatb co-
obuieHre o noTeHumane nposogsulen chepbl B MEXMIAHETHOM MPOCTPAH-
cTBe. bbino oueHb cTpallHo, s 3ane3 B uyKylo obnacTb. MNpucyTcTBOBanyu Ta-
Kue cBeTuna Kak B.J1. TuH36ypr n M. A. JleoHTOBMY. HO OHM OTHECAINCb BNOMHE
CHUcxoauTenbHo. TonbKo AnbnepT41 »Kano6Ho 3ameTunn, yto Ansi 6onee cTpo-
roro peleHns JaHHoW 3aaun Hago Obl MprBEeYb KMHETUYECKOE YPaBHEHNE.
o cux He 3Halo, YTO 3TO 3a WTyKa. [lymato, UTO HECKONbKO BbICTYMIEHUN Ha
Komuccnn Kengplwa cbirpanu nonoXXmTeNlbHY posib B MOe nocsieaytoLlen
KOCMMYECKOW Kapbepe.

K.W. TpyHrays notom MHorue rofbl Nofib30BajcA TeMU Xe NPUMUTUBHbBIMMI
oueHKamu. OfHMM 13 MHTEPECHbIX BbIXOAOB TOrAallHeln paboTbl Hbila HeO6-
XOAMMOCTb PE3KOro NepecMoTpa BeMUMHbI MOTOKOB SNEKTPOHOB C SHEpru-
elh 20 K3B B pagmaLMOHHbIX NOsicax — YMEHbLUEHUA Ha HECKONIbKO NMOPSALKOB.
Yepes nonropa 31o 66110 NOATBEPXKAEHO NPAMbBIMY N3MEPEHUAMN NPY MOMO-
LM CYETUMKOB, @ MPO Hall NMPUOPUTET HUKTO HE MOMHUT. [lpyroe OoTKpbITHE,
O[HAKO, HALMO MOSIHOE NPU3HaHNE — WUMEHHO B U3MEPEHMAX MPX MOMOLLM
WOHHbIX NTOBYLUEK Ha JIYHHbIX paKeTax BriepBble Obl 3aperncTpupoBaH cos-
HeuYHbIN BeTep.

K.W. TpuHrays BblABUHYNCA N3 MHXXEeHepHOW cpepbl. IMeHHO ero rpynna cae-
nana nepepatuvk gna nepsoro CnyTHuKa. Ho oH 6bICTPO OCBOMNCA B Hayke,
HaLWEN CBO «3KONIOTMYECKYIO HULLY», BbIPacTWUN yyeHUKoB. C AaeTckmx net
cBO6OAHO Bnafes aHrMUNCKMM, 6bICTPO BOLWEN B MeXAYHAPOAHOE HayyHoe
coobLecTBo 1 Nprobpén Tam Gonblio aBTOpUTET Grarogapa CBOUM MUO-
HepcKnm paboTtam. YenoBek oH 6bin NErkmin B 06LLEHUN, HO He BCErfa, MArko
roBops, 06BbEKTUBHbIN. 1 MOMHIO Clyyall, Korga Ha 3acefiaHnm Y4éHoro coBe-
Ta IKW B cepepuHe 1970-x oH BbicTynun npotue tOpua Vnbnya lanbnepuHa,
BAPYr OOBMHVB €ro B Yy30CTW, OTCTANIOCTU U UYyTb I He B 6€3rpaMOTHOCTU.
[eno wno K «oprabiBogam». I MHe Npuwnocb pesko ocaautb KoHcTaHTMHa
NocndoBuya, HAaMOMHMB Ty PaHHIO UCTOPWIO, KOT4a OH MPOABWA MOHYO
HeCnocobHOCTb CAMOCTOATENbHO pa30bpaTbcA B GM3NKe COOCTBEHHOIO IKC-
nepumeHTa. A Opuin Mnbuy ManbnepuH 6bin NpeKpacHbIM YenoBeKkoMm, bne-
CTAWMM Pa3HOCTOPOHHUM YUYEHBIM, C HE MEHbBLUNM MEXAYHapPOAHbIM aBToOpu-
TeToM U Kyga 6onee rny6okmm 3HaHUAMK. Kak 6b1110 He BCTYNWTbCA 3@ Hero!
IOpa ouyeHb ycrewHo 3aHMMascA 3KCMeprMEHTaNbHbIMU UCCNefoBaHNAMM
3eMHol MarHutocdepbl 1 eé ponu B npoueccax B3anmopenctaumsa ConHue-
3emna — He 6yay BAaBaTbCA B AeTanu, 3TO He moA obnacTb. Hapo ckasatb,
uTo lPUHray3 Torga, Kak MHe KaXeTcs, He 3aTaun obuabl.

Bo3BpalaAcb K nepBbiM rogaM KOCMUYECKOW 3pbl, HAAO OOBACHWTb, MNo-
yeMy cob6CcTBEHHO Jlokmop Tak nbHyn K Komuccun Kenpplwa, He ynyckas
cnyyas 6necHyTb U caMmm Cobol U CBOVMMW COTPYAHMKaMW. [leno B Tom, 4To
Y Hero pasnagunmcb oTHoweHna ¢ agupektopom MU — [.A. MapTbiHOBbIM.

4 Anbnept fAkoB JibBoBuY (1 MapTa 1911 - 6 okTAGPA 2010) — pagnodunsmk, BHECLLNIA

GonbLuoi BKNag B pa3sutune Gusnku noHocdepbl 1 pacnpocTpaHeHrs PagroBosiH.
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Omutpuin Akosnesny MapTbiHoB npuwén B FTAULL B 1955 rogy m3 KasaHcko-
ro yHVBEPCUTET], rae Josnrue rofbl 6bl1 peKTopoMm. PykoBogsalume fomKHOCTU
3aHUMan ¢ 26 net. Amutpuin AKoBnesnY Gbisl YENIOBEK COBCEM HE3MON, HO He-
3aBUCKMbIV XapakTep Jokmopa v ero «iwnaHbl» pasapakan. OH He NoHMMan,
noyemy COTPYAHWKW OTAENa pagmoacTpoHOMUM Tak pasbpacbiBatoTcs, 60nb-
WaA MX YacTb 3aHMMAETCA He pPafMoacTPOHOMMEN, a COBCEM UHbIM. MiHorga
HeyKIoXKe NblTanca oTKonoTb oT JJokmopa To ofHoro, To apyroro. Jobutbea
OT Hero Kakomn-nmbo nomowun s otaena 6bi1o HEBO3MOXHO U LUKnoBckmi
obpaluanca Hanpamyto K pekTopy yHnBepcuTteTa, W.T. MeTpoBcKkomy, UTo Tak-
Xe He cnocobcTBOBaNO XOPOLWMM OTHOLIEHUAM. PaMKN ManeHbKoro YTHO-
ro TAVLL ctanu cnnwkom TecHbiMu. JJokmop cTan NoroBapvBaTb, YTO Hago
Kyfa-To yxoautb — Bcem otgenom. Korga passepHynocb ctpontenbctso Cu-
6upckoro otaeneHna Akagemuu, obcyxaanacb BO3MOXKHOCTb YWATW TyAa, HO
He C/INWKOM CePbE3HO. 3apA KOCMMYECKOW 3Pbl C STON TOUKN 3PEHNA OTKPbI-
Bafla HOBble nepcneKkTMBbl. M Kenabiw ¢ ero Kommccren cMOTpenca Kak LeHTp
NPUTAXKEHUA, OKONO KOTOPOro Hafo 3aHATb MEeCTO B OXuAaHUy 6naronpuat-
HOro pa3BuUTUA cobbITUIA. JJokmop He oWwmnbCA: NPOLINO HECKONBKO NIET, U BO3-
HUKna naea co3ganna NHctutyta kocmmuecknx nccnegosaHmin AH CCCP. Kpo-
Me Toro, kommccma Kengpbiwa 6bina MCTOYHMKOM GUHAHCUPOBAHNA HayUHbIX
3KCMEePUMEHTOB Ha KOCMMYeCKMX annapaTtax. Hebonblume sKcneprMeHTHI,
KoTopble ctaBunu Kypt un Kapgalues, B 3TOM CMbiCne Koe-uTo AdaBanu. Ho Hago
6bIN0 HalTV APKKIA, CBOEro PoAa NoKa3saTesbHbINA NPOEKT, KOTOPbIA MOMOTr Obl
oTAeny He TONbKO AeHbramu, HO 1 ykpenun 6bl ero nonoxeHne B TAULL, oc-
BO60AUN 6bl Jokmopa OT HenenbiX NPUANPOK «aMbl» («<NapTURHAA KIWYKa»
Omntpuna AkoBnesunya).

Takum npoekTom cTana «/ICKycCcTBeHHas KomeTa». 3agava Oblna ynicTo Tex-
HMYyecKana: TOYHO onpefenATb YrioBble KOOPAMHATbI NIYHHOWN pakeTbl (1w,
BepHee eé nocsiefHen CTyneHn) Ha cepefuHe NyTy oT 3emnu K JlyHe — ana
nocnegylollen Koppekumm eé Tpaektopun. [Jokmop npepnoxun gna 3ton
Lieni NOMeCTUTb Ha pakeTy EMKOCTb C HEKOTOPbIM KOIMYeCTBOM HaTpua (He-
CKOJIbKO KMTOrPaMMOB), CMapWTb €ro B 3aaHHbII MOMEHT 1 CO3JaTb TEM Ca-
MbIM HaTpmeBoe 06nako. Pe3oHaHCHOe pacceAHne COTHEYHOro CBeTa B 3Ha-
MeHWTON D-NMHMKM chenaet 3To 06/ako Nlerko HabnioaaemMbiM NPy NMOMOLLM
Tenieckona ymepeHHoro pasmepa. Cepreii lNaBnosny Koponés nuyHo nocetun
FTAULL pna obcyxaeHna 3Toro npennoxeHus, sbicnywan LLknosckoro, naeto
NOHAN N NPUHAT.

B ogHoM 13 rnaB «3wenoHa» eCTb YMOPUTESNbHBIN pacckas o Tom, Kak Cepren
MNaBnosuny, He npegynpeans MapTbiHOBa, 3aasunca B FAULL, nprwén B ero
KabUHET 1 6bl1 BCTPeUeH HeloyMeHHbIM BONpocom: «A Bbl rge, co6cTBEHHO,
pabotaete?» C nérkon pykun Koponéea Obina cosfgaHa uenasa Koonepauus:
1) OKB-1 — pa3paboTka 1 U3roToBNieHNE KOHTEHEpPA C UCMapuUTenem, ero
|PaKeTHble UCMbiTaHUA B BepxHel atmocdepe 3emnu; 2) NAULL — paspaboT-
ka T3 Ha cpepcTBa HabnopeHus; 3) pusdak MIY — umsrotoBneHue nHtepoe-
PEeHUMOHHbBIX GUNBLTPOB Ha NWHMIO HaTpusa; 4) HUAM® — paspaboTka u ns-
rOTOBJIEHVE TENIeCKOMOB C 3NIEKTPOHHO-OMNTUYECKMI NpeobpasoBaTenamu;
5) MnHaBrnanpom — pa3paboTka 1 M3roToBfEHME WTAaTUBOB NS YCTAaHOBKY
X Ha camonétax Ty-4; 6) MMHOGOPOHbI — BblAeneHMe camUx CaMONETOB
1 pa3meLleHne Ha Hux Teneckonos. 1. B. Lernos u B.T. KypT ¢ yBneueHnem 3a-
HUMaNNCb KoopAMHaLUMen 3TOW AeATeNIbHOCTU, MHOrAa NpUBNeKasa 1 ApYyrux.
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MomHlo, Kak [uma 1 A npuwnn B WTab AanbHel aBMaLUn [OroBapuBaTbCA
0 camonéTtax. [ocTyyanucb, BOWAN U YBUAENMN B KOMHaTe oduLepoB, nos-
3al0LWMX MO KapTaM «BbIABNEHHbIX a3POAPOMOB». Yepes MUHYTY NpULEnN rx
HauyasbHUK — MOJIKOBHUK — U CKOMaHAOBas HeMeAsIeHHO KapTbl ybpaTb.
A BOOGLLE C BblgenieHneM 1 fO060pPYAOBaHIEM CaMOJIETOB NPO6G/IEM He BO3-
HUKNO. JIETUMKM BbiNv oYeHb Gnaro)enaTtesibHbl Ha BCEX YPOBHAX — B LUTabe
M aBMAYaCcTAX Ha MecCTax.

Hckycersennas kometa KA «Jlyna-2»
12 centabpsa 1959 rona

21:50:03 21:51:03 21:51:13 21:51:25

21:51:26 21:54:07

STanbl paclwMpeHna HaTpreBoro obnaka

Habniopgatb ¢ camonéToB pewunu AnA Toro, Ytobbl WCKNIOYUTL MpeBpaT-
HocTu norofbl. K ToMy e He3afgoniro 4o Toro npotuna yaayHasa caMosiéTHan
3KCneanumA ana HabnloaeHNn CoNHEYHOro 3aTMeHUA. [Baxabl Hala rpynna
(H.C. Kapgawes, B.T. KypT, B.®. Ecunos u f) e3guna Ha BOEHHble a3pofpOMbl
1 netana Ha Ty-4 — OrpOMHbIX YETbIPEXMOTOPHbIX GoMbapAMpPOBLUMKaX. ITO
6bI10 MoTpAcalolle NMHTepecHo, HO AnA aena abconoTHo GecnonesHo! Mol
y6eaunmcb, 4To He MOXKeM BPYUHYI0 HaBECTW TeNEeCKOMbl B HYXHYIO TOUKY He-
6ecHoi cdepbl C AOCTaTOUHON HAAEXKHOCTbIO, TaK Kak AN 3Toro TpeboBanocb
OTOXJEeCTBWTb 3apaHee rpynny AOBOJIbHO HEAPKUX 3BE3Q M He NoTepATb eé.
W Bcé 310 — néxa B Heyno6HOI Mo3e 3a TeNeCckonom Ha X/MMKOM LUTaTMBe,
npv nokKauvBawowemca camonére. Teneckonbl «CMOTPenu» CKBO3b bnwncTe-
pbl — 6onblune nonychepuyeckme okHa, ABHO yXyALIaBLUNE KayecTBO K30-
6parkeHus. MNposenn aBe skcnegmuun. H1 B NepBon, HXN BO BTOPOW HMYEro
He nonyuunocb. M Toraa 06 aBraumm pewmnnam 3abbiTb 1 NPOCTO BO3WAM HaLIK
3NEeKTPOHHble Tenleckonbl B obcepBaTopum. Tak A ABaxkabl NobbiBan B Biopa-
KaHe, NMO3HaKOMUNCA ¢ BukTopom AmasacrioBuyem AmGapuymaHom™ u ero

42 Am6apuymaH Buktop Amasacnosuy (apm. dhlunp Zudpupdnidjul; 5 ceHTs-
6pa 1908 — 12 aBrycta 1996) — BblAaOWNIACA aPMAHCKUIA, COBETCKMI acTPodU3UK,
oAVH M3 OCHoBaTeneln TeopeTnyeckon actpodusmkn. Akagemmk AH CCCP (1953,
uneH-koppecnoHaeHT ¢ 1939). Akagemuk AH ApmsaHckon CCP n eé npesupeHT
(1947-1993).
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COTpyAHMKaMK. B nocneaHuin pas, HakoHeL, NOBE3JI0: KOrAa Nocsie Ha3HaueH-
HOro cpoka npowwsio 10 MyH 1 BCe HabnogatTeny NPeKpaTuan perncTpauuio,
Mbl ¢ B.®. EcvnoBbiM npoponxanu ¢poTtorpadrpoBaTb MycToe MecTo, yBuaenm
APKYI0 TOUKY, KOTOpasi MpeBpaTuiach B pacluvpsioeecs Konbuo n cdoTo-
rpadupoBany NCKYCCTBEHHYIO KOMETY Ha pa3Hbix da3ax eé pacmpenus. Ko-
nuu 6binn onybnmKoBaHbl B ACTPOHOMMUYECKOM LpKynsape. OgHOBPeMEHHO
6ropakaHuam yganocb chotorpadnpoBaTb NCKYCCTBEHHYIO KOMETY 1 NpW Mo-
MoLLY 06bIYHOTO CBETOCUIIBHOMO TENIECKOMA, 683 BCAKUX SMEKTPOHHbIX YXULL-
peHuii. BpemeHHOe pa3pelleHue 6bino XyXe, HO KOOPAVHATbLI ONpPefenanmch

TOYHEE, YemM No Hawnm CHUMKaMm.

«Manbuurkm LLIKNOBCKOro» 1 1x Wweg YnTaloT razeTHoe coobLieHne
0 pernctpauun Hatpueeown KomeTbl. CneBa Hanpaso: B.T. Kypr,
B.N. Mopos, U.C. LLiknosckun, M. B. Wernos, B.®. Ecunos

Ha sTom anonesd 3akoHumMnacb. Bckope noasuamnce gpyrve metofbl, Kak ontu-
yeckue (npamoe poTorpadupoBaHme pakeTbl NPU NOMOLLY OOMbLIOTO Tene-
ckona — 3T — ¢ aneKTpOHHONM Kamepow), Tak 1 pagnoTexHnyeckne. Nckyc-
CTBEHHaA KOMeTa Masno YTo Aana no CylecTBy fAena, HO CBOI MONINTUYECKYIO
3afjauy «nokasaTenbHoro npoekta» BbinonHuna: N.C. nonyuun 3a Hero Jle-
HVHCKYI0 npemuio. 3aKpbiTylo, KOHeyHo. EctecTBeHHO, nocne atoro [lama Ha-
wero JJokmopa He Tporarn.

Torga WMPOKO NpaKTMKOBaNacb pasgayva «3akpbiTbix» JleHMHCKnX n focypap-
CTBEHHbIX MPEMWI, AOKTOPCKMX CTeneHen 6e3 3almuTbl — NPOCTO C CaHKLUUK
M.B. Kengpiwa. N.C. HeCKONbKO CTECHSANCA, Nomnas B 3TOT MOTOK creubna-
rogesHui, HO roBoOpwWsl, YTO paccMaTpMBaEeT CBOK MPeMMio Kak Harpagy 3a
JOCTVXKEHUA B aCTPOHOMUU, CNYYaNHO, HO CNpaBeasIBO NOJAPEHHYIO eMy
cynbbon.
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Komuccuma no obbvekty [1 nocteneHHO pacwmpsana cBov GyHKUMM U MeHANa
ob6nuk. JlyHHble KocMuueckue annapaTbl yCnoBHO ob6o3Havanucb 6yksoi E,
N oHa cTana «Komuccmenn no obbektam [ n E». NoTom oHa BOBCe M3mMeHMnNa
Ha3BaHMe 1 NoBbICMNA CTaTyC, NpeBpaTMBLWNCL B MexxayBegomcTeeHHbI Co-
BET 10 KOCMUYECKVM VCCNeAoBaHNAM. 3amecTuTtenem npepfcegatensa Komuc-
am 1 MHTC* 6bin leHHagun AnekcaHgposuy CkypuanH. OH ¢unbTpoBan
npurnawaemMbiX Ha 3acefaHus, OT Hero 3aBMCEeNO MPOXOXKAeHVe Aen v T.M.
K Hemy Ha npurém xogmnun akagemunkun n Jpyrve BaKHble MepCOHbl. 3Hauu-
MbIX Hay4HbIX PaboT Y Hero He 6bIf10, HO B OpraHM3aLMOHHbIX BONPOCax 3Han
TONK. [OBOPAT, UTO MMEHHO OH MPOBEN CNIOXHY BIOPOKpaTUYecKylo paboTy
Nno «MNpOTank1MBaHWIO» NPaBUTENIbCTBEHHOMO pelleHna o6 opraHusaumm WH-
cTUTyTa Kocmmnuecknx nccneposaHuii AH CCCP. Tyga oH 1 ywén B JOMKHO-
CTV 3aMecTUTens AupeKTopa, a B MHTC 6avxkaiumm nomoliHrkoM Kengbiwa
ctan Muxawnn ikoBneBny MapoB™ — yuéHblin cekpeTtapb CoBeTa.

MNepBoHayanbHo B CCCP Kocmuyeckrne nccnegoBaHUA NMPOBOAVIINCE TONbKO
CUSIaMM COBETCKMX YUéHbiX. OiHaKo 3aTeM 6bifo peLleHo NpuBeKaTb K HUM
N 3apy6eXHbIX CNeumnanncToB, CHavana U3 CTpaH coularepsa 1 YyyTb nosgHee
@OpaHumn, ¢ KOTOPOI YCTaHOBUINCb 0COBO TeCHble OTHOWeHUA. Mexay Tem
BCE MPOMbILLIEHHbIE YUpeXAeHWs, CBA3aHHble C KOCMOCOM, paboTanu B pe-
Xnme cekpeTHocTU. OHM He MOMN HY NPUHUMATb MHOCTPAHHbBIX cneyvanu-
CTOB, HW NOCbINaTh 3a pybex cBomx. YTobbl NpeononeTb 3T1 TPYAHOCTY, 6bina
co3fjaHa CBOEro popa «uHTepdencHas» opraHmsaums, Kotopasa obecrneumsa-
Na KOHTaKTbl, He HapyLaa aencTeyowmnx npasun, — «MHTepkocMoc». Ero Bos-
rnaenan akagemuk bopuc Hnukonaeswnu Metpos 5, a r1o3AHee 3TOT NOCT 3aHAN
akagemuk Bnagumunp AnekcaHgpoBuy KoTenbHMKOB 6 Ho, koHeuHo, y akage-
MUWKOB 06A3aHHOCTEN MHOTO, U AO/MKEH ObITb 3aMeCTUTeSIb, KOTOPbIN peasib-
HO «KpyTWUT» BCe Aena, obpalladcb K akageMmnKy TONbKO MO KJOUEBbIM BO-
npocam. B «/IHTepkocMoce» C camoro ero OCHOBaHMA TakMM YesloBEKOM Obin
Bnagnen CrenaHoBuu BepelyeTuH, IOPUCT, CTaBWNUA CNELNanUCTOM MO MeX-
OYHapoOHOMY KOCMUYECKOMY NpaBy.

4 MHTC — MexayBedOMCTBEHHbIN HayYHO-TEXHUYECKUNI COBET.

44 MapoB Muxaun AxkoeneBuu (pog. 1933) — COBETCKMIN Y POCCUNCKUA aCTPOHOM,
MAaHETONOr, cneumanmnct B obnactn nccnepoBaHna CoNHEUHON CUCTEMb, CPaBHU-
TeNbHOW MNJIAHETONOMMNW, MPUPOAHON U KOocMUYeckom cpeppbl. Jlaypeat JlIeHUHcKom
npemun (1970), focypapcteeHHon npemumn CCCP (1980), npemun nm. A. Tanabepa
MexayHapoaHol acTpoHaBTMyecko dpenepauun (1973). HarpaxaéH opaeHom lMo-
yéta (2003).

MetpoB bopwuc HukonaeBny (26 pespana 1913 - 23 aBrycta 1980) — coBeTCKUiA
YY€HbI B 06n1acTy aBTOMATMYeCKoro ynpasneHus, akagemmk AH CCCP (1960; unen-
KoppecnoHaeHT 1953), fepon Coumanuctuyeckoro Tpypa (1969). OanH 13 ocHo-
BOMOJIOXKHNKOB OTEYECTBEHHOW KOCMOHABTUKM, PaboTaBLUMA B TECHOM KOHTaKTe
C BEAYLMMN JeATENAMN COBETCKOrO pakeTocTpoeHna n kocmoHasTnkn — C.T1. Ko-
ponéebim, B.T. Mywko, M.K. inrenem, B.H. Yenomeem, B.®. YTKknHbIM, M. O. PelueT-
HEBbIM, B.T1. MuwwimnHbimM, H. A. MNUntornHbim.

45

6 KoTenbHuKoB Bnapgumup AnekcaHapoBuy (24 asrycta 1908 — 11 deBpansa 2005) —

COBETCKUI 1 POCCUCKUNIA YUEHDBIN B 06N1aCT PaanoOTEXHUKM, PAANOCBA3MN 1 pagmno-
nokauyumn nnaHer, akagemnk Akagemnmn Hayk CCCP (1953) n Poccuiickon akagemmnm
Hayk, ABaxabl lepon Coumnanuctnyeckoro Tpyaa (1969, 1978), npeacenatenb Bep-
xoBHoro coseta PCOCP (1973-1980). OgnH 13 0OCHOBOMOJIOXHUKOB COBETCKOW Ce-
KpPEeTHOW paguno- 1 TenepoHHON CBA3N.
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[oBOPAT, UTO OCHOBHbIE COTPYAHUKU «MHTepkocMoca» Gbinn fBONHOrO Noa-
yMHeHuA. MoxeT 6biTb, Kak pa3 Mo3TOMy BOMPOCbI 3apybexHbIX Moe3nok
peLlanuck 6bICTPO, eCNIN OHM BbINK YOEXAEeHbI, UTO 3TO HYXKHO M3 COObpaxe-
HUM gena. OHNM 3HanNM KOHKPETHbIX NlloAen 1 moan Nx 3Hanu. Tak unv nHauve,
«MHTEpKOCMOC» paboTan oueHb 3¢$pHEKTUBHO, YCTpamBan exerofHble MHOMO-
nioAHble KOHdepeHUM — OfHY MO COTPYAHUYECTBY C COLICTPaHaMu, ApYryto
¢ OpaHumen. <MHTepKOCMOC» MMeN CBOIO MO3NLMIO B MONTUKE COTPYAHNYe-
CTBa, B €ro pacnopsxeHumn 6bina Bantota Ana KoMaHanposok. OH cKopo cTan
BO MHOIMX BOMPOCAX CyLeCTBEHHO 6onee BaXXHOWN opraHusavumen, yem MHTC
no KN™.

Cnoxwunocb TaK, uto B CCCP He 6bI/1I0 KOCMWUYECKOrO areHTCTBa, NogobHoro
HACA, EKA*® unu apyrim 3apy6esHbiM HaLMOHabHbIM KOCMUYECKUM areHT-
ctBam. Vx ponb otuactu nrpanu B coBokynHoctn MHTC n «MHTepkocmoc». Ho
NULWb OTYACTW, NOTOMY UYTO HW OfHa M3 HUX He pacnopsKanacb OrPOMHbIMU
pecypcamu, KoTopble TpeboBanuch A1 0CBOEHNA 1 NCCIeA0BaHUI KOCMOCa.

B yactu uccnegosaHuii JlyHbl nepBelilielt Hay4yHol 3agavelt «o6bekToB Ex»
6bin10 poTorpadupoBaHrie eé o6paTHOM CTOPOHDI, YTO 1 BbINO CAeNaHo 4 OK-
TA6pA 1959 roga («JlyHa-3»), pOBHO Yepe3 ABa roga nocse 3anycka nepBoro
cnyTHuKa. Kamepa 6bia paspaboTaHa 1 M3roToBNEHa Mo PYKOBOACTBOM Ap-
Honbpa CepreeBuuya CenmaHoBa B HUW kocmmyeckoro npubopoctpoeHus
(Torga 3TOT UHCTUTYT ewé He MMen OTKPbLITOro Ha3BaHWA). AHanu3 nosyyeH-
Hbix doTorpaduin nposogunu B otaene JlyHol n nnadet FAULL nop pykosoa-
ctBoM Opus Haymosumya Jinnckoro. 3710 6binu, Kak nobun rosoputb Jokmop,
ero 3Bé3gHble yacbl. [lo Toro Opuin HaymoBny 3aHUMancs, rnaBHbiM obpa-
30M, BONPOCaMK BAVAHWA NONAPM3aLMM Ha pe3ynbTaTbl acTpodU3NUYeCcKnx
N3MepeHNIA.

t0.H. Nunckuin®, Tak xe, kak n [.O. CUTHUK, npuwWén B Hayky He3afonro
B0 BolHbl. Oba OHM ycnelwHo Havyany paboTaTb, NoAaBany, rOBOPAT, CEpbEs-
Hble Hagexnbl, HO GPOHT BCE KpyTo M3MeHwn. Cnasa 6ory, oCTanunChb >UBbI,
BEPHYNUCb K Ntobrmoit pabote. OfHaKo He MOV JOrHaTb TeX, KTO, MO Tem
WM UHBIM NPUYMHAM, He 6bli Ha BOMHe (Kak Jokmop, y Hero 6bin 6enbiit 6u-
NET NO 3PEHNIO).

MHoOro monoabIx y4éHblx Toraa nornéno Ha GPOHTeE, HO 1 MHOTKE U3 TeX, KTO
BbIKW U BEPHYICA B HAYKY, K COXaNEHUIo, He CMOTTIN MOJIHOCTbIO BOCCTaHO-
BUTb CBOW MNOTEHLMaN NOCE NEPEXUTOrO.

47 MHTC no KN — MeXBeOMCTBEHHbI HayUHO-TEXHUUYECKMI COBET MO KOCMUYECKIM
nccnefoBaHNAM.

EKA — EBponelickoe KocMmyeckoe areHTCTBO (aHes. European Space Agency —
ESA) — mexpyHapopaHaa opraHusauums, co3gaHHas B 1975 rofly B Lenax ncciefosa-
HMA Kocmoca.

48

4 Nunckuin lOpuin HaymoBiny (1908-1978) — coBeTCKMiA aCTPOHOM, Npodeccop, foK-

Top PU3NKO-MaTEMATUYECKNX HAyK, OCHOBaTeNb oTaena ¢pusnku JlyHbl 1 nnaHert
FTAVLL v ero nepsbin 3aBegyowmii. lMoa ero pykoBOACTBOM MOArOTOBMIEHbI NepBas
B MUpe KapTa 06paTHOMN CTOPOHbI JIyHbl, NOAHbIE KapTbl U FNO6YCbl JIyHbl. YUacTHUK
Benukoin OTeyecTBEHHON BOWHbI, HarpaxaéH yeTbipbMs 60eBbIMU OpAeHaMN 1 He-
CKONbKUMW MeAanamu.
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Mbl HE OIHW?

LIKNOBCKMI OTKNMKHYNCA Ha MPUXOA KOCMUYECKOWN 3pbl HE TOJSIbKO MCKYC-
CTBEHHOI KomeToli. fopa3fao BakHee Gblna ero HayyHo-MonynApHasa KHWra
«BceneHHas, *u3Hb, pasym» [Lknoscknii, 1962]. OH nucan daHTacTUYeCKn
6b1cTPO, Mo 30 cTpaHUL B AeHb YO6OPUCTbIM MOYEPKOM, 3aKOHUN KHUTY Npu-
MepPHO 3a MecAL, MPONYCTUN Yepe3 MALUMHUCTKY U yKaTul B OTNYCK. Bce KoH-
TaKTbl C pefakumein Ha 3TO BpPemMa AOBEPUS MHE, TaK UTo A Obl1 GaKTUYeCKM
eé nepsbIM ynTaTenem. M.B. Kengbiw gan ykasaHue nevataTb BHe ouepenmu,
N KHura Bbiwna yxe B 1962 rogy. Yepes uetbipe rofga noABWICA €€ aHrmum-
ckuin nepesog, [Shklovsky, Sagan, 1966]. OH 6bin CHabXEH MHOTrOYNCIIEHHbI-
MW OOMOJSIHEHUAMMN, HanucaHHbIMU Kapnom CaraHom. AHMNNCKUAA BapuaHT
Ha3sbiBancs “Intelligent Life in the Universe” n 6bin n3gaH ot MMeHn ABYX aB-
Topos: lknosckun n CaraH. Bce 3t nsmeHenna c W.C. He cornacosbiBa-
nncb. CCCP B TOo Bpems eLlwé He NPUCOeaUNHUICA K KOHBEHLUN 06 aBTOPCKUX
npaBax, U C COBETCKMMW KHWFAMU MOXHO Oblio BblENbIBaTb UTO YrOfHO.
N.C. paxke He MOAyuYnn HX LieHTa aBTOPCKOro roHopapa. OgHako nosegeHne
umeHHo CaraHa B 3TOM BOMpoOcCe OnpaBAaTb HEBO3MOXHO. Beb OH foBOMb-
HO YacTo BcTpeyanca c JJokmopom, O6bin C HUM NOYTU YTO B APYKECKUX OTHO-
WeHuAX. Tem He MeHee, filepXKanca Tak, Kak 6yaTo HUYero He npowusowso. Ho,
B KOHEYHOM CUé€Te, iefno He B geHbrax. CTpaHHo, HO $aKT: cBoel BCeMUPHON
n3BecTHocTblo LLIKNoBcKniA ropasgo 6onee 06A3aH 3TON MCKOPEXKEHHOW CoaB-
TOPCTBOM KHUTE, YeM CBOMM BieCTALMM HayyYHbIM paboTam.

Ecnn mbl MOXeMm netatb B KOCMOC, MoYeMy OHW (MHOMNaHeTAHe) He npune-
Tenu K Ham? A, MOXeT OblITb, yXKe nNpuneTanu, HO Mbl NMoKa He 3ameTunn? JTa
npocTas MbIC/Ib NPULLIA B rofIOBY, HABEpPHOe, BceM — nocJsie nonéta larapu-
Ha, WM fgaxe paHblue. Hayanca ceoero poga mMaccoBbi nNcmxo3. JleTawowme
Tapesniky, HOBble TONKOBAHWA CBALLEHHbIX KHUT, HEMOHATHaA NpUpoaa HEKOTO-
PbIX AOUCTOPUYECKMX NAMATHMKOB — BCE NOLLJO B AENO.

Martematnk M. M. ArpeCTSO, CTapuHHbIN Apyr [Jokmopa, Halwén UHTepecHble
C 3TOW TOUKM 3peHnA mecTa B KyMpaHCKMX CBUTKaX N BCePbE3 yBNEKCA npeen
0 nocewleHNAX 3emnn MHonnaHeTAaHamu. He n3bexan cobnasHa u cam Jok-
mop — ony6nnkKoBan CTaTbio 0 TOM, YTo CNYTHUK Mapca Poboc MOXKeT BbiTb
nckyccteeHHbim! OHa Bowna B KHWTy otgenbHou rnason. OcHoBaHMem ctan
baKT HekoTopoOI aHOManuu B opbutanbHOM AuxeHun Qoboca — npu page
CMenbIX JonyLweHni, KoHeuHo. OAHO U3 HUX — Manaa nnoTHocTb Poboca.
Bbin paszpaboTaH 1 n3rotoBneH npubop ana onpeaeneHnsa ero pasmepos npu
nccneposaHmm ¢ 6opta KocMmyeckoro annapata. OH Ao cux nop, HaBepHoe,
nbinuTca Ha nonkax B FAVLL. Bonpoc pewwnna npekpacHas ¢otorpadus ®o-
60ca, nonyyeHHasa «MapuHepom-9» (1971). Kapn CaraH npucnan eé€ JJokmopy,
HanucaB Ha obopoTe: «KaxeTcsa, OH He UCKYCCTBEHHbIN!» B Te BpemeHa mano
6bIN10 U3BECTHO O XapakTepucTukax atmocdpepbl Mapca n o camom doboce,
HO BCE Xe...

50 Arpect Matect MeHgenesny (20 niona 1915 — 20 ceHTAbGpA 2005) — maTemaTtuk,
M3BECTHbIN TaKXe KaK OCHOBaTeNlb TeOpUM ManeoBM3NTOB Ha OCHOBE GUONencKux
CKasaHui, JOKTOP GU3MKO-MaTeMaTMUecKnx Hayk, aBTop 6onee 200 cTateit n 5 mo-
Horpaduii No matemaTrke, GU3MKe 1 aCTPOHOMMM. YYacTBOBaN B aTOMHOM MpoeKTe
B Ap3amace-16 (1948-1951), paboTan B CyXyMCKOM PpU3NKO-TEXHNYECKOM NHCTUTY-
Te (1951-1992). C ceHTAbpA 1992 roga »wun n pabotan B CLUA.
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Yepe3 HeKOTOpOe BpeMs Bepa B CYLLECTBOBaHME BHE3EMHbIX LMBUNN3aLWiA
BOOOLe MOKMHYNa JJokmopad: eCnv OHW A0 CMX MOP HEe HALM HAac, 3HAUUT
nx HeT! ONTUMNCTbI PE30HHO BO3Pa)kaloT, UTO Mbl, BO3MOXHO, MOKa NpoCTo
He y#OCTOMNINCb KOHTAKTOB, He JOCTUMM afekBaTHOro ypoBHA. W, moxet
6bITb, XaTb OCTanoCb COBCEM HeMHOro. Kak 31o 6ygetr — ecnu 6ynet? CaraH
Hanucan Ha 3Ty Temy Hay4Ho-paHTaCTUYECKMI POMaH.

B 1969 rogy B blopakaHe npowna mexayHapogHasa KoHGepeHUua no Bonpo-
caM noucka BHe3eMHbIX umsunmsaumin. MHnymatopom 6bin H.C. Kappalwes.
B.A. AMbapLymsH, NepBoe NNLO COBETCKOW acTPOHOMWM, BO3rNaBAAN MeCT-
HbIl OprkomuTeT. Kaxzaoe yTpo OH 3BoHMN Kone n fgoknagbiBan o xofe nog-
roToBKW. bbinn I'IpVIFﬂaLLIEHbI 7 ngwlexanm naypeatbl HobeneBckoi npemmmn —
TOYHO NMOMHIO TayHca " KpI/IKa MOXeT 6bITb, 661K ewé. C Tex Nop UHTEpPEC
noytux. Inoxa «bypu n Hatnckar» npowna. fleatenbHocTb Npuobpena pyTWH-
HbI XapaKTep: BefyTCA MOWCKW PagUoOCUrHanoB, obcykpatotca ¢punocod-
CKMe 1 TeXHMYecKue acnekTbl rMNoTeTMYecKoro Byayllero KoHTakTa. Moss-
NATCA CTaTbM U KHUTX O NEeTaLWMX Tapenkax, npuwienbuax u T.Mn., HoO Mano
KTO CEPbE3HO K 3TOMY OTHOCUTCA. MOXeT ObITb, 3pA? A BAPYr KaKoOW-TO Mpo-
LeHT NofdobHbIX coobLlieHnin npaBane? Beab Xopolwo M3BECTHO, Kak AOro
He xoTena oduumanbHaa HayKa Npr3HaBaTb METEOPUTbI TeflaMu HebecHoro
NPOVCXOXAEHNA.

XUMKW. KOHEL, <JIYHHON FOHKM>»

B cepeanHe 1960-x rogoB nyHHasA roHka HaBanunacb Ha OKB-1 Tsxkkum 6pe-
MeHeM. Kpome NnnoTrpyembIX MCKYCCTBEHHBIX CMYTHUKOB 3eMnn Hago 6bino
pa3pabaTbiBaTb, CTPOUTb M MCMbITbIBATb MUAOTUPYEMbIE JlYHHbIE anmnapartbl.
Hapo 6bino TakXe 3aHMMaTbCA TMraHTCKOM HOBOW pakeTon H1 — aHanorom
amepukaHckon «CatypH-5». U Ttorga C.T. Koponés npuHAN pelueHne ocTa-
BUTb 3a cobon n ceomm OKB Tonbko nmunoTMpyemble annapatbl, @ JiyHHble
W NnaHeTHble aBTOMaTbl NepeaaTtb Apyromy MnasHom My 1 LPyrow opraHusauum.
STum gpyrum ctan leopruii Hukonaesunu BabaknH>> — rnaBHbIN KOHCTPYK-
Top Kb 3aBoga um. C. A. JTaBouKnHa. XMMKW, rae HaxoauTca 3To Npeanpuatume,
[0 BOWVHbI ObINM AaYHbIM NOCENKOM, @ NOTOM CTajii OG4HUM U3 MPOMbILLIEH-
HbIX rOpoAoB-CMyTHNKOB. Kb 1 3aBof Hayann CBOK UCTOPUIO C CaMONETOB-

d TayHc Yapn3 Xapg — (aHen. Charles Hard Townes; poa. 28 niona 1915, Mpuxsunn,

IOxHana KaponuHa) — amepuiKaHckuin ¢usumK, naypeat HobeneBckoi npemuu
no ¢usuke (1964). Ynen HaunoHanbHow akagemun Hayk CLUA (1956), MHOCTpaHHbI
uneH Poccuiickoi akagemum Hayk (1994).

Kpuk ®paHcuc (aHen. Francis Crick; 8 uioHA 1916 — 28 ntona 2004) — 6puTaHCKUin
MOMeKynApHbIi 6rosnor, 6rodusunk n Helpobronor. Jlaypeat Hobenesckoii npemun
no éuvsnonorun n meguumHe 1962 rogpa — coBmecTHo ¢ [xelimcom [l. YoTcoHOM
1 Mopuicom X.®. YnknHcom ¢ GpopMynmnpoBKON «3a OTKPbITUA, KacaloLmeca mone-
KYNAPHOW CTPYKTYpPbl HYKNENHOBbLIX KMCIOT U X 3HAYeHWs AN nepegaun uHodop-
MaLMn B XMBbIX CUCTEMAX>.

BbabaknH leopruii HukonaeBmy (1914-1971) — KpynHbIi COBETCKUA YUYEHbIN
N KOHCTPYKTOP B 0061aCTV PaKETHO-KOCMUYECKON TEXHWKM, YNeH-KOPPeCnoHAeHT
AH CCCP, Tepon Couwmanuctuyeckoro TpyAa, reHepanbHbii KOHCTpyktop HIO
nm. C.A. JlaBouKkmnHa.
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nctpebuTtenei, OauH N3 HAX OCTaNCA Ha TePPUTOPUM B KauecTBe NaMATHUKA.
MoTom nepelunmn Ha 6oeBble pPaKeTbI.

Mo3pHee (1974) Kb n 3aBop 6binn nepeumeHoBaHbl B HayuyHo-npousBoa-
cTBeHHOe 00bepmHeHne M. C.A. JlaBoukrHa, cokpawéHHo HIMOJI. Hwuxe
Mbl 6yaem (yCnoBHO) Mcnonb3oBaTb 3TO 0603HauyeHMe ANA BCeX neprofoB
ero nctopuu. Myte HMNOJ K JlyHe Hayanca € ABYX YCMeLWHbIX SKCNeauuun
1966 ropa: «JlyHa-9» — nepsas B ctopun mArkaa nocagka — un «JlyHa-10» —
nepBbIi UCKYCCTBEHHbIW CNYTHUK JIyHbl. TexHnueckaa gokymeHTauua Ha KA
«JlyHa-9» 6bina paspaboTaHa, B OCHOBHOM, B OKB-1, Tak 4To 3TOT ycnex 6bin
NIoAOM coBmecTHoro Tpyga. lNosgHee HIMOJ1 rotoBmn NyHHbIE SKCNeanMLUn
yXe camocTosATenbHo. brecTalle 6biny pelleHbl ABE CNIOXHbIE 3afaun: aBTo-
MaTMyecKan focTaBKa Ha 3emnio o6pasLa iyHHoro rpyHTa («JlyHa-16») 1 cos-
JaHne aBuXKyleroca annapata — «JlyHoxog-1» («JlyHa-17»), To n gpyroe
B 1970 rogy. B HINOJ1 xpaHunncb Tpagmumm n KynbTypa Npou3BOACTBaA BbICO-
KOKaueCTBEHHOW aBMaLWNOHHON NPOAYKLMK, 1 3TO, BO3MOXHO, Obifl 0AuH 13
dakTOpOB, 06ECNeUNBLUMX YCMeX.

C HayyYHOW 1 TeXHUYECKOWN TOUKMN 3peHuna «JlyHa-16» n «JlyHa-17» 6binmn npo-
eKTamu BblCOYalLlero Knacca. Takme mmccum n cenyac, B Havane XXl B., 6b1710
Obl He CTbIZHO OCYLLeCTBUTb. HO C TOUKM 3peHus nponaraHabl U NOAWTU-
K1 OHW He MMenu 60MblIOro 3HaUYeHMs, Tak Kak aMepuKaHCKMe acTPOHaBThI
y»Ke BblCaAnInChb Ha NoBepxXHOCTb JlyHbl (kAnonnoH-11»). Mopa3nTenbHO, 4YTo
HACA noTtpe60oBanocb BCEro HECKONbKO NieT, YToObl NPONTW TPYOAHENLINIA
NyTb OT NEPBON *ECTKOW Nnocaaku Ha JlyHy [0 BblCagKu Ha Heé acTpoHaB-
TOB. HacKonbKo cvnéH 6bin1 NONUTUYECKNIA aXXMOTaXK BOKPYT «JTYHHOI FOHKM»
CBUAETENbCTBYET TOT $aKT, uto 3a 4 fHA fo ctapta KA «Anonnot-11» B CCCP
6bina 3anyLeHa «JlyHa-15» ¢ 3afaueit B3aTb obpasel, IYHHOro rpyHTa paHblue
amepwuiKaHuUeB. CaenaTtb 3TO He yAanoch.

Mporpamma ATMOJUIOH ¢ wecTblo ycnewHbiMy noceweHnamu JIyHbl 3aBep-
wwunacb B 1972 rogy. ACTpoHaBTbl nprBe3nu Ha 3emnio 381 Kr nyHHOro Be-
wecrtBa! Hawwm e aBTomatnyeckue ctaHuum («JlyHa-16», «JlyHa-20» n «JlyHa-
24») B cymme Bcero Tonbko 350 r. [Mocne 3aBepeHus nporpammol AMOJIJTIOH
B8 CLWLA nonétbl Kk JlyHe npekpatunucb. B CCCP 6binn npoBeaeHbl eLwé tpu
ycrnewHble 3KCneamumm nyHHbIX aBTOMAaToB — [iBe MO [JOCTaBKe BeLlecTBa,
B TOM Uncne C rybunHbl 2 M, TPETbS — C «JTYHOXOLOM-2».

MpenBapuTenbHblE UTOMM HaYYHbIX UCCIEA0BAHMI JTyHbI TPU MOMOLLM KOCMU-
yeckux annapaToB 6biny NpefcTaBneHbl Ha COBETCKO-aMeprKaHCKON KoHde-
peHumun B Mockse B nioHe 1974 ropa. OfHO 13 BaXKHbIX 3aKMIOUYEHWI coCTosA-
N0 B TOM, 4TO JlyHa UMeEET TONCTYI0 KOPY, BELLECTBO KOTOPOW MPOLUSIO Yepes
CTafuio pacnnasneHuns. 3To No3BoNAET NPEeANONOXKNUTb, UTO He TOMbKO JlyHa,
HO TakXe 3eMna U Apyrue niaHeTbl 3eMHOW rPynMbl NPOLWN Yepes CTaauto
OKeaHa Marmbl. AGCONIOTHbIE BO3PACTbl APEBHENLUINX YAAPHbIX KPaTepoB CO-
CTaBMAT OKONO 4 MNpL NeT — MeHblUe, YeM BO3PacT APEBHENLIEr0 METEO-
puTHOro BewlecTBa. CnefjoBaTeNIbHO, 3TU KpaTepbl He ABMAIOTCA CllefjaMn aK-
KpeuroHHON 60MbapAMpPOBKY, OHU NOSBUINCH NMO3LHEE.

I'Iocne,qu?l BblBO[] O3Ha4aeT, YTO OdaHHbleé O CaMOM npouecce akkpeuunmn
He MOoJlyyeHbl, 1 BONPOC O MPONCXOXOEHUN ﬂyHbI OoCTancAa He peI.IJéHHbIM.
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OpHa 13 BO3MOXXHOCTEN COCTOUT B TOM, YTO BellecTBo JlyHbl 6b1n10 BbiGpoOLLe-
HO 13 3emnu B pe3ynbTaTe Mera-uMnakTa — CTOSIKHOBEHUS C APYrM Kpyn-
HbIM TenoM. HyXHbl 6binv ganbHenwme NCcnefoBaHua, HoO Nonétbl K JlyHe
NpeKkpaTWINCh [0 KOHLa CTONEeTVA, Koraa Obiin 3anyLieHbl Ba He6oMbLIMX
aAMepPUKAHCKMX CNyTHMKa — «KnemeHTalH» (1994) n «JlyHap MNpocnekTop»
(1998).

MpayT pa3roBopbl 0 CO3AaHNM JYHHbIX 633, NCNONb30BaHNM JIYHHbIX PECYPCOB
W T.A., HO K TaK/M MpOeKTam He MpucTynanu, U Hem3BeCcTHO, KOraga 3To npo-
n30MAET. NpUYMHa NOHATHA: CTOMMOCTb UX GyaeT 6OMbLUON, a AOCTaTOYHO
CUSIbHOWN NONNTUYECKOW MOTMBaLMK (Kak 3TO Obifio BO BpeMeHa «JTyHHOW FOH-
KW») HE OXKUaaeTcs.

NEPBbIE YCMEWHBIE NONETbI HA BEHEPY

BeHepa — cectpa 3emnn. OHM 6/IM3KM MO pa3mepam, Macce, KONMYecTBy
Tenna, nonyyaemomy ot ConHua. Ewé B cepeanHe 1950-x cuntanoch, 4to no-
BEPXHOCTb BeHepbl, CKpbiTas HempoHULAeMbIM O6MaYHbIM CJIOEM, AOJKHA
6bITb MOXOXa Ha 3eMHYI0, 1, BO3MOXHO, NMOKPbITa OKEaHOM, MOJIHOCTbIO MU
YyacTMYHO. Ha nepBbIX COBETCKMX KOCMUYECKNX annapaTtax «BeHepa» ctaBunm
JaTunK $a3oBOro COCTOAHNA — MPOCTON NPUOBOP, MOXOXKMIA Ha MAOTHULKUIA
YPOBEeHb, KOTOPbIN JosmxKeH Obin nokasaTb, cen KA Ha TBEpaY0 NOBEPXHOCTb
WM MOKauMBaeTCA Ha MOPCKMX BonHax. OpgHako B moc/iefHeM BapuaHTe
MHOrVe yXe Torga comHeBanuco. [leno B Tom, uto B 1956 rogly 66110 OTKpPbITO
CnnbHOE papmoussyyeHne BeHepbl — C APKOCTHOM TemnepaTypoi T, okono
600 K Ha anuHax BosiH 3 1 10 cm. He3aBUCKUMOCTb T, OT ANIMHBI BOJHbI O3Ha-
YaeT, YTo 3TO M3NyyeHne — TennoBoe. bbinu BbIABUHYTbI BE OCHOBHbIE M-
noTesbl O NPMpPoJe ero UCTOYHKKa: 1) n3nyyaet ropayas NOBEPXHOCTb Mna-
HeTbl, 2) n3nyyaeT ropavaa noHocpepa. Pagnonokauuna BeHepbl nokasbiBana,
YTO NepBbIli BapuaHT 6onee BeposTeH. EWE ogHO KOCBEHHOE CBUAETENbCTBO
B €ro nosib3y Aanu n3MepeHus pagmomnsnydyenma BeHepol ¢ 6opta KA «Mapu-
Hep-2» B 1962 rogy. 3To 6bina NepBas yaayHas NiaHeTHas dKCneauums.

B CCCP 3anyckm Kocmmnuyecknx annapatoB K BeHepe Hauanucb ¢ 1961 roga.
OpuH 13 HUXx — KA «BeHepa-1» Bbilwen Ha TpPaeKTopuio NONETa K niaHeTe, HO
CBA3b Oblna notepsiHa. Bcero B neprop ¢ ¢eBpans 1961 no Hosbpb 1965 ro-
poB OKB-1 6bino ocyuectBneHo 11 3anyckoB, HO BCe HeyaayHble: NnMbo aBa-
pus Npu BbiBOAE, M60 KA ocTancs Ha HU3KOWM OKono3eMHoin opbuTe, nnbo
aBapvA Ha NyTu K NnaHeTe.

Ycnex npuwén B 1967 rogy: cnyckaembln annapat (CA) «BeHepa-4» otaenun-
CA OT NepenéTHOro MoAynsA, Ha BTOPO KOCMUYECKOWN CKOPOCTW BOLIEN B aT-
Mocdepy nnaHeTbl, 3aTOPMO3UIICA, PAaCKPbIT NapallioT U NPOBEN n3MepeHus
aTMocdepHbIX MapamMeTpoB Ha BbicoTax 55...25 kM. Temnepatypa atmocdepsl
Ha BblcoTe 25 Km cocTaBuna 535 K, 370 03Hauasno, 4To NoBepXHOCTb eLLé rops-
yéin. KA «BeHepa-4» 6bin nepBbIM KOCMUYECKUM annapaToM, KOTOPbI MPOBEN
n3mMepeHna Ha Apyron nnaHeTe.

Mo 3Tol cxeme opbuTanbHbIM annapaT (MepenétHblii Moayb), OT KOTOPOro
otgensetca CA, BxoguT B atmochepy 1 cropaet. PazgeneHune npoussoantca
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3a HECKOJIbKO CYTOK Ao BXxopa. Mepepaya nHpopmaumu, nonyyaemoni Ha CA,
LWa NpAMOo Ha 3emio NPY MNOMOLLM aHTEHHbI MaJIol HAMPABNEHHOCTH, C HU3-
KOW CKOpocTbio — 1 6MT/c. ONncaHUio NPOeKTa U ero pesynbraToB 6bin no-
CBALWEH pa3BopoT B «[1paBae». Tam 6bl1 NprBeAEH PUCYHOK C BEPTUKaNbHbIM
npodunem Temnepatypbl M HdaBneHuWA B aTMocdepe BeHepbl. Al Hukorga
He BuAeNn NoaobHOro HY o, HX nocre.

KA «BeHepa-4» (1967)

CnyyaliHO WnN HeT, HO nepenom coBnan ¢ nepegavent Tematnku ot OKB-1
B Kb 3aBoga um. C.A. JTaBoukrHa (TaK e, Kak 3TO MONyYnsioCb 1 B cCllyyae
«JlyHbI-9»). TexHM4eckada AOKyMeHTauua Oblla, B OCHOBHOM, pa3paboTaHa
B OKB-1, ogHako xvMMuaHe cfienanu HekoTopble fopaboTtku. Mocnepytowme
nnaHeTHble annapaTbl OHU pa3pabaTbiBany COBEPLUEHHO CaMOCTOATENbHO.

CotpyaHuKn Kb, nonyuymB nnaHeTHY0 TEMaTUKY, OTHEC/INCb K Hel C yBrieye-
HUeM 1 3HTy3ra3MoM. HacKosibKo NpuATHeN NocbinaTb KOCMUYECKMe annapa-
Tbl K NJIaHETaM, YeM 3aHUMATbCA CMEPTOHOCHbIM opy»mem! Kak 1 nonoxeHo,
OHM peLLmnIN HayaTb C U3yYeHna npegmeTa nccnegosaHuni. Ana storo ctanum
nckatb crieynanuctoB. OHKM BbiWAM Ha KpoHupaa J'I106apC|<oro54 n3 BArO>,
a nosgHee — Ha MeHA. KpoHug 6bin n3BecTeH Kak ANCCUMAEHT, AOMYCKa K ce-
KpeTHOWN paboTe He UMeS, HO ANA HEro CAenanmn NCKNoYeHre 1 BCE paBHO Ny-
cKanu Ha Tepputoputo. OT umeHn BATO KpoHng npurotoBun Ana HUX Nyxsbii
OTU€T no Mapcy. No3gHee A ero nonncTan, u ctano He no cebe: 3HaunTeNbHasA
YyacTb OTYéTa Obina cnrcaHa OgMH K OQHOMY C PyKOMUCU Moei KHurn «Dusm-
Ka nnaHeT», KOTopaa MoyemMy-To 3acTpana y pegaktuposaswen eé lanm Ca-
noBon — »eHbl KpoHunga. CcbnoK He 6bino... A X XOPOLLO 3Has, OHW 3aKOH-
uunn AcTpoHomuyeckoe otgeneHue MY uepes HeCKONbKO NieT Nocne MeHs.

> NMio6apckuit KpoHug Apkagbesuy (4 anpena 1934, Mckos — 23 mas 1996, banu, UH-
[oHe3ns) — acTpodm3nK, KaHanZaT GU3MKO-MaTeMaTMUECKUX Hayk, y4yacTBOBas
B pa3paboTkax opraHu3auuy noféToB KOCMUYECKIX anmnapatoB Ha Mapc. YuacTHUK
npaso3awuTtHoro asmkeHna B CCCP, nonnT3akniouéHHbIN, aBTOP NAeN yupexXaeHnsa
B 1974 rogy [lHa nonut3sakniouénHoro B CCCP, nonutamurpaHt, uneH Mockosckom
XenbcuHKckow rpynnbl ¢ 1989 roga (Bosrnasnan MXI B 1994-1996 rogax).

%5 BAIO — BcecotozHoe ACTPOHOMO-Teofe3nYecKoe obLecTBo.
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Korga Bckope KpoHuga cyannm 3a OMCCUAEHTCKYIO aKTMBHOCTb, A Hammcan
CnpaBKy A4Nna cyfa o TOM, Kakol oH 6onbLuol yuéHblin. Mokpusmn aywoim, Ho,
MOXET ObITb, 3TO XOTb UyTb-UyTb COKPATUIIO eMy CPOK. [locne ocBoboxaeHMA
KpoHua v Fana 6binun BbicnaHbl U3 CTPaHbl, XUnu B MioHXeHe U BepHynucb
B Hayane 1990-x rogos. B aBrycte 1992 roga A sugen nognucb KpoHmnga Ha
noctameHTe NaMATHUKa [13ep>kMHcKomy. HackonbKo A 3Hato, KpoHua nosgHee
norno, KaxeTca, rae-To 3a pyoexxom.

Ha «JlaBouke» A npounTan nekunn o BeHepe n Mapce, n Bckope meHA nonpo-
cunn cpenatb ana obenx nnaHeT Tak Ha3blBaeMble UHMXeEHepHble Moaenu aT-
mocdep. Bnocneactsmm A 3TuM 3aHnManca MHoro net. O6bEm 1 feTanbHOCTb
JOKYMEHTOB MOCTENEeHHO BO3PacTaivi: OT BCEro HeCKONbKMX CTPaHWuL, B Cy-
yae npoekTa BEHEPA-4 n po cta gna npoekta MAPC-96.

Mogenu ana npoekta BEHEPA-4 (cpenHAA, MakcMManbHaa Y MMHMManbHas)
6blIM OCHOBaHbI Ha pe3ynbTaTax Ha3eMHbIX PaAM0acTPOHOMUYECKUX U CNeK-
TPpOCKONMUYecknx HabnogeHun. STMMn MogenaMm NPorHo3rMpoBanncb Temne-
paTypa y noBepxHocTu oT 500 go 700 K n gaBneHue ot 3 go 40 6ap. NMoatomy
nocsie NepBoro B3rnAfga Ha AaHHble KA «BeHepa-4» co3panocb Brievyatne-
HUe, YTO OH NPOAOKaN U3MEPEHNA BMIOTb A0 KOHTaKTa C MOBEPXHOCTbIO.
Ha 60pTy 6bl1 BbICOTOMEP, HO €ro noKasaHusi 6blfv HeOJHO3HaYHbl U Hefo-
cToBepHbI. YTO e faBaTb B raseTbl — npogomkanacb pabota [0 nocagku
UM 3aKOHUMNach paHblue? PacckasbiBany, YTO BOMPOC peLuasica rosiocoBa-
HVeM Ha Konnernn MOM®®. Pelwmnu Hanmcatb, uto annapar paboTan Ao XEcT-
KOW Mocagku Ha noBepxHOCTb BeHepsbl. W owmnbnncs! 310 BbIACHWNOCL [0-
BOJIbHO ObICTPO, KOrga MpWLLIM AaHHble aMepPUKaHCKOTO KOCMUYECKOro
annapata «MapuHep-5», KOTopbIi NposneTen B6AM3n BeHepbl Ha CyTKM No34-
Hee. Bo Bpemsa ero nponérta 66110 NpoBeeHo pagnonpocBeUnBaHune, no pe-
3ynbTaTaM KOTOPOro NapameTpbl aTMocdepbl HbIIN M3MepPeHbl ANCTAHLMOHHO
Ha BblcoTax OT 40 KM 1 Bbille. ITU 13MepeHuns Obiny TOUHO NPUBA3aHbI K Bbl-
CoTe, U UX CONoCTaBJleHNe C AaHHbIMK «BeHepbl-4» NokKasano, YTo Hal anna-
paTt 3aMmonyasn Ha BbICOTE OKOJIO 25 KM.

3710 camoe MOM, KoTopoe BCE peluasno, 6bl10 UMEHHO TO OpraHu3auunen, Ko-
TOpas, B OCHOBHOM, pacnops»anacb KOCMUYECKUMU pecypcamm CTpaHbl. Pac-
wrdpoBka abbpeBmnaTypbl — MUHNCTEPCTBO O6LLErO MALWMHOCTPOEHNUA —
3BYYMT TyMaHHO. Ho Bce, KTO paboTan B COBETCKME BPEMEHA, 3HaloT, YTo
npasusibHee 6b110 6bl ero HazeaTb MWHUCTEPCTBOM PaKETHO-KOCMMYECKOM
NPOMbILLNeHHOCTW. EMy nogunHanuce ¢pupmbl Koponéea n babakunHa n MHo-
rme gpyrue. B 6ecueHHbIx KHUrax YepTtoka MOXXHO HalTK Noapo6Hyto nHbop-
MaLuio 0 TOM, 4TO 3a GUpPMbI 1 YTO OHUM genanu. Ho 1 MOM He 6bin BepPLUMHOW
nupamugbl. Hag HUm Bo3sbiwanacb BITK — BoeHHO-NpombilwneHHas Komnc-
cns UK KNCC.

BepHémca, ogHako, kK npoekty BEHEPA-4. Korga npuwnn HemygpéHble AaH-
Hble U3MepeHWiA, A HaMBHO AyMar, YTO MHe Npeanoxat nopabotatb Hag HAMU

%6 MOM — MuHmMcTepcTBO 06Lero MalumnHocTpoeHns CCCP — rocyfapCcTBeHHbIN op-
raH, obuieco3Hoe MUHUCTEPCTBO B pamkax CoBeTa MUHMCTPOB, OTBeYaBLIMI 3a
obecneyeHne Bcex kKocmmuyeckunx pabot B CCCP. O6pasoBaHo 2 anpens 1955 roga.
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B YaCTu BepTMKaJIbHOWN CTRYKTYpbl atmocdepsbl. OgHako M.B. Kengpbiw nopy-
unn 3710 B.C. ABayesckomy”’ 1 M.fl. Maposy.

Ha camom pene pykosoautenem 6bi1 M.B. Kengbiw, a cnepytowiein no 3Ha-
yeHuto nepcoHon — akagemuk A.l. BuHorpagos’®, gupektop NEOXWU (UH-
CTUTYTa reoXuMun 1 aHanutmyeckon xumum AH). OH 6bin npepcepatenem
nyHHo-nnaHetHon cekumn MHTC no K. TEOXW oTBeuan 3a HayuHble 3Kcrne-
PUMEHTbI MO U3MEPEHMIO XMMMYECKOro cocTaBa aTMocohepbl Ha KA «BeHe-
pa-4». Mpubopbl paspabatbiBanucb rpynnoi b.M. AHapenumkoBa B otaene
t0.A. CypkoBa. OHM JOMXHbI ObINM U3MEPATb cofepKaHne CO,, N,, O0,, H,0.
M3-3a orpaHmyeHHbIX MHPOPMALIMOHHBIX BO3MOMXHOCTEW PaguoNIVHUN MOXHO
6bI10 MCMONb30BaThb TONBbKO OUeHb Fpybble JaTUMKU XMMUYECKOTO COCTaBa.
MosToMy HafExHble AaHHble Ha CamoM Aeste Gbin nonyyeHbl nwb no CO, —
90...95 %. Ho 1 370 6bin 04eHb BaxHbI pesynbTat. ina N, u O, 6binv Hange-
Hbl TOIbKO BepxHUe npeaenbl, a Ana H,0 — AoBosbHO 60nblume, HO BROCAef -
CTBUU He NOATBEPAMBLUNECA 3HAUYEHUA.

B nonéte KA «BeHepa-4» 6blna mosiyyeHa HoBasa MHPOPMaLMA He TONbKO
O HWXHKMX, HO U O CaMblX BHELWHMX cflosix aTMocdepbl BeHepbl: oka3anoco,
UTO OHW COCTOAT M3 aTOMapHOro Bogopopda. TO Nokasan NariMaH-anbda-
¢dotomeTp B.T. KypTa, ycTaHOB/IEHHbIN Ha nepenétHom mopyne. [luma nogan
3aABKY Ha OTKpPbITUe BOAOPOAHOW KOPOHbI BeHepbl, HO OHa He Obina y[oB-
neteopeHa. PeLleH3eHT Hanucan, uTo pas B atmocdepe BeHepsbt ectb H,0, To
JOMKHa OblTb M BoAopofHasa KopoHa. MHe npepacTaBnAeTca, YTto 310 6blno
coBceM HeybeanTenbHoe Bo3paxeHue. HMKTO He roBopun o CyLecTBOBaHNM
BOAOPOAHON KOPOHbI 3emin, NoKa eé He 0OHapyXnnu, a Beib Ha 3emne Boabl
3HaunTenbHo 6onblue.

JiobonbiTHa peakuma Jokmopa Ha ceHcaumoHHbIN ycnex KA «BeHepa-4» OH
onybnukosan (B «/3BeCcTuax», €Cn He OWNBAOCh) KOPOTKYIO 3aMeTKy O TOM,
UTO TNaBHbIN CMbICNT PE3YNbTaTOB KOCMUYECKUX SKCMEPMMEHTOB COCTOUT
B NOATBEPXAEHUMN [AHHbIX, MOMYYEHHbIX paHee HAa3eMHOW PaanoacTpPOHO-
Muein. OTyacTy 310 66110 NpaBao, Ho M.B. Kengbiw 6bif 0O4eHb HEAOBONEH.
Bnocnepcteun M. C. HEOQHOKPATHO MOBTOPAJ, UTO KOCMUYECKMe anmnapaTbl
He MOryT AaTb HUYero NPUHLMNMANbHO HOBOTO B ncciefoBaHuAx ConHeuHon
cuctemsl. M 6bin rny6oKo He npas.

Kak yxe roBopunocb, ameprKaHCKM NponéTHbin annapat «MapuHep-5»
npowweén okono BeHepsbl uepes aeHb nocne KA «BeHepa-4» n npoBén guctaH-
LIMOHHblE U3MEPEHNA XapaKTepucTuk atmocoepsl. B TeueHne nocnepytowero
pecatunetna HACA He 3aHMManocb nccnefoBaHuaMU BeHepobl, ecnm He cuu-
TaTb Nponéta KA «MapunHep-10» Ha nyTn K Mepkypwuio B 1973 rogy.

57 AepyeBckwit Bceonog Cepreesuy (28 utona 1920 — 14 mapTa 2003) — yu&Hblil
B 0011aCTV a3pOMexXaHVKM 1 NpobneM KOCMUYeCcKnX Nnonértos, akagemmk AH CCCP
(1979); naypeat JleHnHckown n locygapcteeHHbix npemuin CCCP, npemun Coeta Mu-
Huctpos CCCP n npemun nm. H. E. Xykosckoro.

BuHorpagos Anekcangp Maenosuy (9 aBrycta 1895 — 16 Hoabpsa 1975) — coBeT-
CKUIA reOXUMMK, OpraHm3aTop 1 ANpeKkTop VIHCTUTYTa reoXuMmMmn 1 aHanmnTnyYeckon
xumum (FTEOXM) AH CCCP, ocHoBaTenb U pyKoBOAUTENb MEPBON OTEUECTBEHHOM
Kadenpbl reoxummm (8 MI'Y), suue-npesngent, akagemmk AH CCCP. MiHocTpaHHbIi
uneH bonrapckon AH (1974).
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KA «BeHepa-7» (1970) n «<BeHepa-8» (1972)

B CCCP, HanpoTuB, ctanu nocbinate KA K BeHepe cuctematmyecku, Ncnonb-
3yA BHauasle Ka)Kgoe acTPOHOMUYECKOe OKHO (MHTepBan OKOJo nosyTopa
NleT), a MOTOM «4yepes pas», C UHTEPBaSIOM OKONo TpPéEx net. 3a KA «BeHepa-4»
nocsiefoBany Apyrme rnoxokue sKcneanumn € NoCTeNeHHO HapalyMBaeMoWn
3alWMTON CrnycKaemoro annaparta OT BblCOKMX Temnepatyp v gasneHuin. KA
«BeHepa-7» (1970) BnepBble OCYLECTBU MAFKYI0 MOCaAKy W nepepan cur-
Hasbl C NOBEPXHOCTU nnaHeTbl. M13-3a 0TKa3a KommyTaTopa B cucteme cbopa
nHdbopmMaLmm BbIIM NONyUYEeHbI AaHHbIE TONIbKO O TemnepaType — Ho 3aTo 60-
nee nofpobHble, YemM Ha npeablpywnx KA. Bce annapatbl — oT «BeHepbl-4»
[0 «BeHepbl-7» — cagnnncb Ha HOYHOW CTOPOHe, 3TOro TpeboBanu yCnoBuA
HaBuraumn B NCMoJib30BaBLIeNCcA cxeme nosnéTa. [ocKonbKy B AanbHerwem
nnaHvpoBanocb nposecTn doTorpadnpoBaHne NoBepxHOCTU BeHepbl no-
cfle NocafKku, Hapo Bbifo y3HaTb, OXOAWT NN A0 MOBEPXHOCTU XOTb HEMHOTO
conHeyHoro cgeTa. [Mostomy KA «BeHepa-8» (1972) HamepeHHO nocaagnnun Ha
OCBELLUEHHOW CTOPOHE MNaHEeTbl, XOTA U 04YeHb BNU3KO K TepMUHaTopy. oTo-
MeTp Ha ANNHY BOJIHbI 0kono 0,8 MKM MoKasarn, UTo HeKoTopoe KONM4ecTBO
CO/THEYHOWN SHEePrMy NPOHKKAeT BMIOTb A0 MOBEPXHOCTW. ITO ObINO BaXKHO
He TONIbKO ANA CbEMKM. MHe KaXkeTcs, UTO Ha CaMOM fefne BaXkHee Jpyroe:
3TO CTasio NepBbIM CBMAETENBCTBOM B MOMb3y NapHUKOBOro 3ddeKTa Kak oc-
HOBHOIO MexaHu3Ma MoAAep»KaHNA BbICOKOM TemnepaTtypbl Ha BeHepe. SKc-
nepumeHT npegnoxunu B.C. Asgyesckuin n M. fl. Mapos, a npubop paspabo-
Tann 8 HUWATI (nonHoe HanmeHoBaHue — HWUW Tennosbix npoueccos MOM
(1965-1995), ceityac LleHTp kKocmuyeckux uccnegosaHuin nm. M. B. Kengbiwa)
b.E. MowkunH n A.T1. SkoHOMOB, no3gHee nepewegwmne B VKA.
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Ha KA «BeHepa-8» BnepBble 6b1v NonyyeHbl AaHHbIe O MUHEPaNbHOM COCTa-
BE MOBEPXHOCTHOrO C/10A MMAHETBI: MO €& raMma-usnyyeHmio 6bino onpege-
NEHO copepXaHne pagmoakTuBHbIX anemeHToB (K, U, Th), cooTBeTcTBYyIOLLEE
3eMHbIM 6a3anbTam. 970 6bin sKkcnepumeHT H0. A. CypKoBa.

NKN. MAPCUAHCKWE XPOHUKU 1970-x

QopmanbHO geHb poxaeHuna KU — 15 maa 1965 roga. Ho peanbHO UHCTU-
TYT PopmMmpoBasnca nocteneHHo. MNpeanonaranocb cobpaTb NoOA OJHOWN Kpbl-
el MOCKOBCKUe nabopaTtopun 1 rpynnbl, paboTatolime B pa3Hbix obnactax
«byHOAMeHTaNbHOM» KOCMUYECKON HayKn — B COJIHEYHO-3eMHOMN GU3KKe,
nccnepoBaHuAx JIyHbl 1 NAAHET, KOCMUYECKOW acTPOHOMUW, NCCNefoBaHNM
3emMnIM M3 KOCMOCA, KOCMMYECKOM MaTepuanoBefeHuun. Takad MHOronmaaHo-
BOCTb N HEOAHOPOAHOCTb HAaYUYHbIX UHTEPECOB CO3AaET TPYAHOCTUN B OpraHu-
3auum paboTbl, OTAENbHbIE HanpaBeHNA KOHKYPUPYIOT Mexay coboil 1 B no-
cnefiHMe rofbl YacTo BblCKa3blBaiaCb MbIC/b O pasyKpynHeHumn. YTo KacaeTca
MeHS, To 51 6blS1 1 Byay MPOTMB 3TOrO.

[leno B TOM, UTO MHCTWTYT HaLUeNeH, B MEPBYIO OoYepeAb Ha KOCMUYECKUN
3KcnepumeHT. OH obecneyrBaeT YUEHbIX TEXHUUECKOW MOAAEPKKOM: NHKe-
Hepamu-pa3paboTurkamu, OfMbITHbIM MPOW3BOACTBOM AJIA  WN3rOTOBAEHUA
nprnbopoB, ncnbiTaTenbHon 6a3oi, nogpasgeneHnamy ana cbopa, xpaHe-
HUA 1 NepBUYHON 06paboTKn uHdopmaunn. NMosatTomy 3aecb paboTaeT MHO-
ro TEXHUYECKMX CNeLnanMcToB — WMHXEHEPOB, TEXHMKOB, MPOrpaMMUCTOB,
pabounx. NMogaepxmBaetca ocobblii TUM B3aUMOAENCTBUA YUEHDBIX N KOCMU-
yecKkol NPOMBILLNEHHOCTU — KOMMJIEKCHaA ciyx6a. COTPYAHMKN KOMMeKC-
HbIX OTAENOB BLIMOHAIT HECKONbKO 3afay: 1) cobupatoT AaHHble O Xapak-
TEPUCTMKAX HayuyHbIX NPMOOPOB 1 TpeboBaHUAX K CUCTEMaM KOCMUYECKOro
annapaTa coO CTOPOHbl HayKu, 1, HA06OPOT, OrpaHNYEHUs CO CTOPOHbI 3TUX
cucTem; 2) paspabatbiBaloT cny»kebHbli npubop, cobrpatowmii MHpopmaLmio
OT Hay4HbIX NPUBOPOB 1 HanpaBAALWNA eé B pagnonnHuio; 3) COCTaBnAT
nporpamMmmy UCMbITaHWI KoMmnnekca HayyHoln annapatypbl (HA) B IKA n Ha
3aBofe; 4) CoCTaBnAT Nporpammy paboTbl Komnnekca HA B nonéte; 5) opra-
HM3YIOT NPUEM HayuHOI MHOPMaLMK BO BpemA NonéTa.

bnaropgapa pabote komnnekcHukoB VKM noctaenseT npubopbl Ha 3aBof
06bIYHO He «POCChINbIO», @ B BUAE €ANHOM0 KOMMeKca C He06XoAMMbIM KOH-
TPOJIbHO-MCMbITaTeIbHBIM 060PYAOBaHMEM N NPOrPaMMHbIM obecrieyeHnem.
B HekoTopbIx (pegkux) cnyyasax VKW paspabaTbiBan KoCMUYeCKre annapartbl
camocToATeNbHO. H1 oanH gpyro UHCTUTYT AKagemum Hayk He obnapaet
TakKnuMn BO3MOXKHOCTAMU. C APYro CTOPOHBI, 3TV BO3MOMXHOCTU 3HAUYUTENb-
HO MeHbLlUe, YeM B aMePUKaHCKMX KOCMUYECKUX LieHTpaX, Takmx Kak JPL nnu
GSFC. Tem He MeHee, Hal UHCTUTYT ObiN 1 OCTaéTcA xopoLlen 6a3on ana noa-
[EepPXKKM HayUHbIX MCcCnefoBaHW NPY NOMOLLY KOCMUYECKKX annapaTos.

OgHako c rogamu ponb MKW cywectBeHHO 3BonounoHnpoBana. B TeueHune
MHOFVX NeT OH 6blS1 FONOBHBIM yupexeHreM B 06nacT GyHAaAMeHTaNbHbIX
Hay4HbIX NCCNeaoBaHUin B KOCMoce. Y Hac Obin oTaen nepcnekTMBHOrO nna-
HupoBaHuA. Mo3numa UKW cywectBeHHo Bnmvsana Ha dopmmpoBaHve Npo-
rpamMm UCCNeQOBaHUN OKOMO3EMHOro MpocTpaHCTBa, CONHEYHOM CMCTEMbI,
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N acTpoHoMumYecKux. B 1990-x rogax 3ta posnb 6bina no pagy NpuUYnH B 3HaUu-
TeNbHOW CTeNeHn yTepsaHa.

MNepBbim aupektopom WKW 6bin akagemuk I.U. I'IeTpOBSQ, paboTtaBwunin
go Toro B HAUTI. VIHTENNINTreHTHbIN YenoBeK, He OYeHb MPUCNOCOONEHHDI
K AmpeKkTopcTy. Y Hero 6o Tpu 3amectutens: I A. CkypuguH, t0.K. Xopa-
peB un I.C. HapnmaHoB. O nepBoM yxke Koe-4To pacckasbiBanocb. 0.K. Xo-
JapeB NPUHEC 1 peann3oBasn MAE KOMIMIEKCHbIX OTAENOB U NMPUBEN HyX-
HbIX 4S8 3ToW paboTbl Nogent. OaHaKoO [OBOSIbHO BbICTPO CTan LOBOAUTL eé
[0 abcypaa, akTnueckn cTaBa KOMMNEKCHUKOB Hag YUYéHbIMU. OH 3aHMMan-
ca B IK/ Bcemn Bonpocamu, CBA3aHHbIMU C TexHUKoM. feoprun CrenaHoBuY
HapumaHoB, reHepan, ocyLecTsaf CBA3b UHCTUTYTA ¢ MMHOGOPOHDI. Y HEro
6b11M HayuHble PaboTbl BLICOKOIO Knacca No AUHAMMKe pakeTHOro NonéTa.

[ oBONbHO 6bICTPO OTHOWeEHMA Mexay CKYpUaMHbIM 1 XohapeBbiM NCNOPTU-
nuncb. HackonbKo A NoHMMato, feno 6b110 B KOHTpone Hag ¢uHaHcamu. HO.K.
yepes HekoTopoe Bpema nobeaun, a . A. HagoNro yTpaTun BANAHUE Ha Jena
WKW. KpaTKoBpeMeHHbI peunans MMen MecTo B nepuoj pasBépTbiBaHUA
npoekTa BETA.

MepBsble ABa roga MIKU He nmen cBoero nomeLeHus, nabopatopum TUINCL
no CbEMHbIM MoABanam, CTpafjanan oT NoTonos U T.4. Hauanu ctpouTb rna.-
HOe 3JaHue, HO ANA Havasa BO3BeNu YeTblpe CTaHAAPTHbIX ABYX3TaXHbIX «MNa-
prKMaxepckux». Tyna nepecenunacb AMpeKLMs, OTUBLIAACA [0 TOro B 34a-
Hyn UMM, 1 yacTb nabopatopuii. Kpome Toro, cozpanm NPOU3BOACTBEHHYIO
6a3y, Ho He B MockBe, a Bo OpyH3e. TaM Ha TeppUTOPMU OblBLIEN KPOBATHOM
babpukn passepHynocb OKb NKK®', cneuvanusnpoBaHHoe, rMaBHbIM 06pa-
30M, Ha 3NIEKTPOHMKe. PaccTosiHMe He 6bino 601bWNM NPEenATCTBYEM — aBUa-
ouneTbl ObINK TOrAa AeWEBbIMU.

B 1967 rogy LUknoscknin, KypT, Kappawes n Cnbiw® nepewnu 8 UKW, 06paso-
BaB Tam oTfeN acTpodusnKkun. A Meannn, He XoTen paccTaBaTbCA C Ha3eMHON
acTPOHOMVEN, HO BBA3ASICA B peasibHbli KOCMUYECKUA NPOoeKT, NPeaoxun
nNprbop ANA YCTaHOBKW Ha UCKYCCTBEHHbIN CyTHK Mapca, 3anyck KoToporo —

» MNeTpos. leoprun VisaHoBuu (18 masa 1912 — 13 maa 1987) — cOBeTCKUIN yUYEHbIN-Me-

XaHWK, crneynanncT B obnactv rmpoaspoMexaHuKn 1 razoBon AVHaMUKKM, BMecTe
c C.IN. Koponéebim n M.B. Kengbiwem CTOABLINA y UCTOKOB KOCMOHaBTUKW. AKa-
nemnk AH CCCP (c 1958; uneH-koppecnoHaeHT ¢ 1953), AOKTOP TEXHUYECKMX HayK
(1950), naypeat CranuHckol npemun nepson cteneHmn (1949) n focypapcTBeHHoON
npemmmn CCCP (1979). lepoi Coumanuctuyeckoro Tpyaa (1961).

UMM — WHcTuTyT nprknagHon matematukm nm. M. B. Kengbiwa Poccuinckon akage-
MU HayK, 06pa3oBaH B 1933 roay.

OKB VKN — Ocoboe KOHCTPYKTOpCKOe 60po MHCTUTYTa KOCMUYECKMX UCCNeno-
BaHun AH CCCP (OKB MKW AH CCCP), — ocHoBaHHoe B ctonuue Kuprusckon CCP
B 1967 rogy, punuan UKW, 3aHumaBLimMnca npnbopocTpoeHem AN KOCMUYECKON
oTpacnu 1 npocyLecTsoBasLumni Ao 2008 roga.

Cnblw Bauecnas ViBaHoBuY (19 HOA6pA 1935 — 22 ceHTAGPA 2008) — poccUMncKuin
yUéHblii-acTpodusunk, uneH-koppecnongeHT PAH (c 1997). CneunanncT B obnactu
3KCNepUMEHTaNbHOW U TEOPETUYECKON acTPODU3NKN.
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Ha «I'IpOTOHe»63 — MnaHMpoBancs Ha 1969 rof. 3To Gbl1 XUTPOYMHbIN GOTO-
meTp (MB — un3meputenb BRaXHOCTU) ANA ANCTaHUUOHHBIX M3MEPEHUN CO-
AepxaHua H,0 B atmochepe Mapca. 10.K. Xopapes BCTpeTI/IH npennox(eHme
OYeHb p,o6po>KenaTeano MOMeHTanbHo npeanoxun LIKb yr®* AH CCCp ana
pa3paboTKM 1 N3roTOBIEHNSA ONTUKO-MeXaHn4Yeckoro 6noka, OKb VKN — ana
3N1EKTPOHHOIO 6510Ka. JlTabopaTopHbI MaKeT, a TaKKe NCXOAHasA TEXHUYECKas
JokymeHTauma genanuce B TAULL. Al B3An gna 3Toi paboTbl HOBbIX COTPYA-
HWKOB, C KOTOPbIMU ObICTPO CAPYXKUIICA N APYXKEH [0 CMX NOP, XOTH BULMM-
cA BCE pexe n pexe. 310 A.D. Hagxwnn, A.A. lInbepman n H.A. MapdeHTbeB.
fl ToxKe BKanbiBan BOBCHO: pa3paboTan ABe nnatbl, CUAeN C NasibHUKOM, N1can
[OKYMeHTaumio 1 T.4. Ho rnaBHON Moelt 06A3aHHOCTbIO 6bI10 y6eanTbca, UTo
nabopaTopHbIA MaKeT paboTOCNOCO6EH U AENCTBUTENIBHO MOXET ANCTAHLM-
OHHO V3MepATb cofepKaHve BOAAHOro napa Ha nyue 3peHus. Bcé 6bino cae-
NaHo B CPOK, XOTA Hayanm BCEro NuiUb 3a AABa roAa o 3anycka.

B.T. Kyprt, B.U . Mopos3, H.C. Kappalués pacckasbiBatoT o cemuHape VKN

MmeHHO B npoekte MAPC-69 B nonHyto cuny passepHynacb B MK/ pabota
KomnnekcHukoB. E.M. Bacunbes, B.1. Cy660TVH 1 nX COTPYAHMKU NpOLUN
NOTOM BMECTE C HaMK Yepe3 MHOrMe MNflaHeTHble NPOoeKTbl. iHoraa Bo3HUKa-
NN TPEHWA, HO B LLIENOM KX paboTa Oblia OUYeHb HYXKHOW U 3P HEKTUBHON.

WccneposaHua nnaHet 1 manbix Ten ConHeyHon cuctembl GopManbHO Gbinu
OAHWM M3 FNaBHbIX Hay4HbIX HanpaeneHu MKW co BpemeHn ero ocHoBsa-
HuA. OfHako B nepBble rofabl paboTbl ObIIM paccpefoTOYEHbl MO PasHbIM

8 (poToH» (YP-500, «MpoToH-K», «[poToH-M») — pakeTa-HocuTenb (PH) Taxénoro

Knacca, npefjHa3HayeHHasA ANnA BblBefjeHVA aBTOMaTUYeCKMX KOCMUYeCKNX annapa-
TOB Ha OpOUTY 3eMnU 1 fanee B KOCMUYECKOE MPOCTPAHCTBO.

4 LIKB Y1 — LleHTpanbHoe KOHCTPYKTOPCKOe 610po YHMKanbHOro NprbopocTpoeHus
AKagemuu Hayk.

77



noapasgenexHvam. I W. MeTpoB HECKONbKO pa3 npeasiaran MHe 00beanHUTb
MX B €QUHOM MNaHeTHOM OThene, HO A OTKasblBasiCA, Tak Kak NpuBbIK pabo-
TaTb TONbKO C He6GOMbLION rpynnoi. Kpome Toro, A 3Han O NpeTeH3nAX Ha
PYKOBOACTBO MJIaHeTHbIM HanpasneHnem B MKW Takux «<KMToB» Kak akagemu-
ki1 A.T. BuHorpagos u K.f. Konapatbes®, n MHe coBeplueHHO He XoTenoch
BAPYT OKa3aTbCA Nof KeM-N1bo 13 HUX.

B 1969 rogy s Hauan pabotaTb B oTaene actpodusmkm VKM 3aBnabom Ha non-
CTaBKW, @ MOA OCHOBHaA No3nuua no-npexHemy octasanacb B FAVL. MNocne
Heygaun ¢ npoektom MAPC-69 Hapo 6bl10 HeMefsieHHO HauuHaTb paboty
Haj cnegymowen nporpammon. 1 He CTan nepeBoAUTb CBOIO TANLIEBCKYHO
rpynny B UKW, nockonbKy 34ecb U caM OrpaHUYWICA COBMECTUTEIbCTBOM.
BmecTo 3Toro mos nabopatopus B MK dopmrpoBanach 13 HOBbIX COTPYAHU-
KoB. JleoHnp Bacunbesuy KcaHdomanutn npuwén n3 MHCTUTYTa NCTOUYHMKOB
TOKa, a 10 TOro OH Josroe Bpemsa paboTan B AGacTyMaHCKoW o6cepBaTopui.
Angpen Muxannosuu KacatkuH pykosogun B MKW cektopowm, T.e. npumep-
HO AIOXKUHOW NHXeHepoB. OcobeHHO Bbigenanmcb cpeam Hux b.H. KyHawes
n I H. Kpacosckuin. Mol pewnnu gna npoekta MAPC-71 caenaTb poTomeTpu-
yeckun komnnekc (PKM), cocTosmin 3 HECKONbKMX NPUOOPOB: pagnomMeTp
TENNOBOro AnanasoHa, otomeTp Ha nonocbl CO, 1 Apyroi Ha BUgUMYIO 06-
nacTb CnekTpa.

JleoHnp Bacunbesuy KcaHpomanut — BbINyCKHUK JleHnHrpaackoro Monu-
TEXHNYECKOro UHCTUTYTa. 1o npodeccnoHanbHolM NOArOTOBKE — 3N1EKTPOH-
wuk. B AbactymaHn paspabaTbiBan nonapumeTpbl AnA HabniopaeHun JlyHbl,
Habniogan C HAMKU 1N NOCTENEHHO BTAHYJICA B MJIAHETHYO acTpoHomuio. Bro-
cnepcteun, yxe B VKW, coenan HeCKonbKo MHTepPecHbIX paboT B obnactu
nccnefoBaHWi MaaHeT, 3alWmMTUA AOKTOPCKYIO AuMccepTauumio, Hanucan pase
KHUTM — o630pHyto [KcaHpomannTtn, 1985] n HayuHo-nonynsApHyto [KcaH-
domanutu, 19971. JleoHna BacunbeBny — pasHOCTOPOHHUN, MHMLMATUBHBIN
Hay4HbI pabOTHVK. BHayane mbl AefcTBOBany C HUM B TECHOM KOHTaKTe, HO
[OBOJIbHO 6bICTPO CTano ACHO, YTo J1.B. — uenoBek C TPYAHbIM XapakTepom,
1 crieflyeT, MO0 BO3MOXHOCTU, He CTaBUTb cebs 1 CBOo paboTy B 3aBUCUMOCTb
OT KonlebaHWI ero HacTPoeHMA.

AHpgpen Muxannosuy KacaTKuH nprHagnexan K Unciy ctapbiX SHTY31MacTOB-
CaMOyueK, NrpaBLUMX B COBETCKOM Hayke Hemasylo poib elé C JOBOEHHbIX
BpeMéH. OH 6bl1 XOPOLWKNM KOHCTPYKTOpoM-npubopoctpontenem, ao UKU
3aHUMasca NccefoBaHMAMY Ha METEOPOSIONMYECKNX pakeTax B MIHCTUTYTax
npuknagHou reodpusnkn (UMM n ¢pusmkm atmocdepol (MOA). HecmoTpa Ha oT-
CyTCTBME CUCTEeMaTUYeCKoro obpasoBaHusa, A.M. MHOroe 3Han, ymen v NoHu-
MaJsl. 3To Obifl NPUATHBIN 1 NErknin B o6weHnn yenoBek. OH Npegnonaran, uto
B MKW 6yaeT 3aHMMaTbCs annapaTypHbIM KOMIMIEKCOM AnA UCCNefoBaHWs Npu-
POAHbBIX PecypcoB 3eMu, HO CIIOXKMUNOCH TaK, YTo Mapc okasancs 6onee peanb-
HOM LiefIblo, YeM Hallia NaHEeTa, U A JIETKO «COBMa3HMII» ero 3Tol NepPCrneKTUBOM.

65 KoHppaTbes Kupunn fikosnesny (14 nioHa 1920 — 1 maa 2006) — poCCUMNCKNIA reo-
du3nk, akagemuk AH CCCP (1984) n PAH (1991), 3acnyeHHbl feAaTenb HayKu
1 TexHnKn PO, coBeTHMK PAH, NOY€THbIN JOKTOP Hayk yHuBepcuTeToB AduH, byaa-
newTa v Jlunna. OCHOBHble TPYAbl OTHOCATCA K UCCNIEA0BaHNAM B 061acT GU3NKM
aTMocdepbl, CNyTHUKOBOW METEoPOorMu, aTMOCPEepPHON ONTUKKM, aKTUHOMETPUN,
npo6nemam rnobasnibHOM 3KONOrN 1 rNobasibHbIX U3MEHEHWIA.
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CekTtop A.M. KacaTkrHa CTan yactbio Moel nabopatopum, KOTopas, B CBOIO
ouyepepb, 6bina yactblo otgena actpodusukm U.C. Lknosckoro (B MKW nep-
BOHauasibHO Oblna TPEXCTyneHYaTas CTpyKTypa). OueHb HeTpMBUANbHbIN
N KOMMAKTHbIN KocMuyeckuin UK-pagnometp, npepnoXkeHHbi KacaTKMHbIM
ana Mapca, J1. B. KcaHdomanumti notom ycnewHo peannsosan u ans BeHepbl.

B. Mopos3 pgenaet goknag Ha cumnosnyme KOCTIAP B JleHuHrpage

Mpoekt MAPC-71 3aBepwnnca ycnewHbiM 3anyckom ABYX WAEHTUYHbIX an-
napatoB — «Mapc-2» n «Mapc-3». Kaxkabiin 13 3TUX annapaToB COCTOAN M3
CMyTHMKa 1 NOCaJOYHOro Moayns. B coctaB Hay4yHOro Komnnekca CnyTHUKOB
CHOBa BOLLEN AUCTAHLMOHHBIN «BogomMep» (Ternepb yxe MB-2). OH ocTtancs,
no cyLlecTBy, Nof MONHOW oTBeTCTBeHHOCTbio A.3. Hagxmna. Koonepauwua
(TAULL /LUKB YN/OKB UKW) coxpaHanacb, n TyT y MeHaA 3a60T He 6bino. A BOT
HaiiTn nsrotosutena ana OKM-71 oka3anocb ouyeHb TpygHo. Hago 6bis1o npu-
BJlIeYb OHO 13 NPeANPUATAA ONTUKO-MEXaHNYeCKON NPOMbIWAeHHOCTU. OHK
6b111 B nogumMHeHU MnHo6opoHNPOMa, HO 3TO BeAOMCTBO Mapcom He nHTe-
pecoBanocb. Bpema wino, Hnuero He NoAy4anoch.

OpfHo Bpemsa cuUTyaumsa Kasanacb KatacTpoduueckon. 1 3To Tak nepexusan,
YTO CBaNWACA B Aenpeccuio 1 Ha 3 mecaua otknoumnca. Ho KcaHdomanutu
1 KacaTKunH, feiCTBOBaBLUME B TOT NEPMOS OUYEHb APYXKHO, CMPaBUANCL 1 6e3
MeHs. OTo 6bIN XOpOLWKWIA YPOK: Hao AOBEPATb CBOUM COTPYAHMKaM, He 6paTb
BCE Ha ceba. Yaanocb nogkniountb MMMNO (focymapCTBEHHbIN UHCTUTYT Npu-
KnagHow onTuKkuy, KasaHb), yacTb anekTpoHukn aenanacbk B OKb NKN. K coxa-
NEHWNIO, NCKYCCTBEHHbIE CNYTHUKM «Mapc-2» n «<Mapc-3» paboTanu Ha opbute
NUWb KOPOTKOe Bpems. «<Mapc-2» Bblllen Ha opourTy, B NPUHLMIE, BbIFOAHYIO
ONA N3MEPEHUN, HO KauyecTBO TeNIEMETPUN OblNo OTBPATUTESIbHBIM — OHa
He nopgaBanacb pacwudpoBke. Tenemetpus KA «Mapc-3» 6bina BnosnHe
YOOBNETBOPUTENIbHON, HO OpbUTa OKasanacb HeypgauHol. EE nepuog co-
CTaBnAn okono Tpéx Hepenb. CeaHCbl M3MEPEHUA MPOBOAUNNCH TOJbKO
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B MepuULEeHTpe, U Taknx «pabounx» NepuLEeHTPOB OKa3anoCb BCEFO TONbKO
cemMb. [MaBHOM 3apayein 06oMX CNYTHUKOB ObINO NosiydeHne n3obpaxkeHumn,
HO OHa He 6bina BbinonHeHa. MNepBble ABa MecALa Nocie BbixoAa Ha opbuty
Ha Mapce 6yweBana rnobanbHaa nbinesas 6ypa, U npuxogunu TB-Kagpsl,
NUWEHHbIe Kaknx-nnbo fgeTaneli. A NOTOM 3aKOHUMAICA pecypc annapaTypbl.
Hawwm npmbopbl paboTanu XxopoLLo: NPU KaxgoM NPOXOXKAEHNN NepuLEeHTpa
Mbl MPONUCBIBANK pacnpeaeneHne TemnepaTtypbl, cogepxaHue H,0 u ap-
KOCTb B HECKOJIbKMX AJIMHAX BOJIH — OT nMM6a Ao numba. Mbl 6binm cyacT-
nuBbl. TONbKO MHOTO MO3fHee A MOHAS, CKOJIb MU3EPHBbIM OblN 3TOT «BKNag»
B MAapCUAHCKYIO HayKy.

ELé xy»e BbllWAO C NOCAJOYHBIMK MOAYNAMU — CryCKaembIMK annapatamu
(CA). CA «Mapc-2» pa3bunca n3-3a HempaBUIbLHOMO Yria BXofa B aTMocde-
py. CA «Mapc-3», no-BuamMmomy, Npu nocagke He norné, BO BCAKOM cllyyae,
OH Hauan nepepasaTb TB-nsobpakeHue! Ho nepepava obopeanack, npuvwna
TONbKO y3Kaa nosiocka 6e3 BcAKNx aetanei. A 6bii B Uncne Tex, KTo C Hagex-
[OW cneagun 3a nevyataloLmm YCTPOMCTBOM, Ha KOTOPOe BbiBOAUIACh MHPOpP-
Mauus. OTo 6bi1 Mol nepebi BU3MT B LAKC — LleHTp ganbHeln Kocmmnyeckom
cBA3mn B EBnatopuun. Hawa nabopaTtopus He nmena npubopos Ha 6opty CA.
Ho Tam 6b110 MHOFO MHTEPEeCcHOro — NpubopPbI ANA UCCIefoBaHUA COCTaBa
NOBEPXHOCTHOrO CJ10A, METEOKOMIJIEKC 1 Aaxe MUKpoMapcoxod. XOoTA Ha-
YUHble aHHble He Oblfy NonyyeHbl, 3T NOCafoYHble annapaThbl 3aHAAN No-
YETHOE MEeCTO B MCTOPUU KocMuueckux mccnegoBaHmin: CA «Mapc-2» 6bin
nepBbiM 3eMHbIM 06bEKTOM, nonaBwmm Ha Mapc, CA «Mapc-3» nepBbiit co-
BEPLUUST MATKYIO MOCAAKY.

MHCTUTYT KOCMMYECKUX UCCNefoBaHNA COCPEAOTOUMCA Torda Ha MapcraH-
CKMX MpOeKTax Nno ABYM MpuymHam: 1) BbICOKUIA HayYHbIA NPUOPUTET MCCre-
JoBaHU Mapca n 2) cTpemnieHre obpecTi COOCTBEHHYIO 3KONOrMYecKyo
HULWWY B UCCNEfOBAHNAX MaHET KOCMUYeCcKuMmn cpeacteamu. O6bACHIO CHa-
Yasia BTOPOM MYHKT: Hay4YHble Nporpammbl muccuii K JlyHe n BeHepe (Bnnotb
fo 1972 ropga) HaxXoaunKcb, B OCHOBHOM, nop KoHTponiem FEOXWU, n 6bino He-
MOHATHO, KaK Clofia MOXKHO BKIMHUTLCA. B ciyyae Mapca 370 6bin1o npotue.

YTto e KacaeTca HayuyHbIx npuoputeToB, To Mapc cpean nnaHet ConHeu-
HOW CUCTEMbI MPeACTaBNAeT, Kak U3BECTHO, 0COObIN MHTepec. Mo xapakTe-
pUCTKaM NMOBEPXHOCTM, aTMochepbl 1 KNUMaTa OH Bvxe K 3emrie, uem Bce
ocCTasibHble MnaHeTbl, BKNoYasa eé «cectpy» BeHepy. BoamoxHo, uyto B gané-
KOM npolunioM Ha Mapce 6binn 6onee nnoTHasa atMocdepa, 6onee TENbIN
KNMMAT, Yem celyac, U OTKpbITble BOJOEMBI. Tam MOrfa 3apOANTbCA XKIN3Hb.

lunotesa o xm3HM Ha Mapce BrepBble Hbi1a BbicKasaHa ewé B XIX ctonetuu
ONA OGbACHEHUA CE30HHbIX M3MEHEHU TEMHbIX obnacteil Ha ero rnoBepx-
HocTu. MNo3aHee Gbina NpepnoxeHa UHaa nHTepnpeTtauna. OgHako nonbITKa
HalTy cnefbl 6rochepbl Ha 3TOW NNaHeTe OCTaéTCcA OAHON M3 FMaBHbIX Uaen
npu paspaboTke JONTOBPEMEHHbIX NPorpamm nccnegosaHunin Mapca. Bce no-
HMMAIOT, YTO HauMHaTb Halo C ApPYroro — 6onblue y3HaTb O CaMOW MnaHeTe.
Mo noesopy e OyaylmMx NoMCcKoB *u3HN Ha Mapce leopruin VBaHosuy [e-
TPOB CKa3aJl oYeHb xopoLlo: «<HanTu Xn3Hb Ha Mapce, ec/iv OHa Tam eCTb, MO-
xeT 6bITb, yaacTca. Ho ecnu eé Tam HeT, TO joKa3aTb 3To OyfeT HeBO3MOXXHO
LuTaTa, KOHeuHo, NpnbnnsnTenbHas.
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OKB-1 B 1960-1965 rogax caenano BoCEMb NMOMbITOK 3aMyCTUTb KOCMUYECKNN
annapat K Mapcy — Bce Ha HocuTene «MonHusa». Tonbko yeTBEPTbIN KA —
«Mapc-1» (1962) — npolwén B6NU3M NAAHETDI, HO CBA3b C HUM Oblna K SToMy
BpeMeH noTepsHa. [le nonbitkn caenana JPL% v ofHa 13 HUX yBeHuanach
ycnexom (1964): «MapuHep-4» npowén okono Mapca v nepepan 22 ero v3o-
6parkeHns. Mapc BbIrNALEN Ha HUX OYeHb MOXOXMM Ha JTyHy: MHOTO yAapHbIX
KpaTepoB, HUYEro Apyroro B Mosie 3peHnsa Toraa He nonano.

E>XerofHbIi MMKPOCMMMNO3MyM MO CPaBHUTENbHON NnaHeTonorum B FEOXU (1986).
CronT (cneBa Hanpago): B. A. KpacHononbckuia, J1. B. Kcandomanutu,

B.J1. Bapcykos, [Ix. Xap (BpayHoBckuin yHnsepcuTeT), P.3. Cargees,

A. Yukappo (EKA), A. basunescknii, B. Mopos. Cugar: K. MuTtepc,

3. CrodaH (YHuBepcuteT bpayHa — Brown University)

Motom 3a Mapc B3sanca L H. babakuH. O TOM, YTO NPOU30LWNIO B OKHax 1969
n 1971 ropos, yxe ropopunocb. Cnegytoliee acCTPOHOMMYECKOE OKHO 6bino
B 1973 roay, u ero nponyckaTb He cTafnun. 3anycTunm YeTbipe annapata — ABa
13 Hux, KA «<Mapc-4 n «<Mapc-5», LONXKHbI ObITN CTaTb NCKYCCTBEHHBIMU CMNyT-
HUKaMK nnaHeTbl, ABa Aapyrux, KA «Mapc-6» n «Mapc-7», — poctaButb CA.
Ha annapatax «Mapc-4» n «Mapc-5» Mbl NocTaBunm Npubdopbl, aHanornyHble
NpeXXHUM, 1 fobaBunn eLweé YeTbipe: MHpPaAKpacHbIln cnekTpodoTomeTp UKC,
nonapumetp BIM, cnekTtpomeTp ANnA M3MepeHU SMUCCUIA BEPXHE aTMO-
chepbl n poTomeTp Ha 030H. CnektpodoTtomeTp Benu H. A. MapdeHTbeB u 5, no-
napumetp — J1.B. KcaHbomanunty, a aBa gpyrux — B. A. KpacHononbckuii. Pac-
Wrpunach Hawa nprubopocTpounTeibHaa Koonepauua ¢ MPOMbILLNEHHOCTbIO:

% JPL — Jet Propulsion Laboratory (aHes.) — JlaBopaTopusi PeaKkTUBHOTO ABVXKEHNS
(PO) — HayuHo-nccneposatenbckuin LeHTp HACA (HaumoHanbHoe ynpasneHue
no BO3AyXOMnaBaHUIO 1 UCCNIeA0BaHMI0 KOCMMYECKOro NPoCTpaHcTBa — aHesl. Na-
tional Aeronautics and Space Administration — NASA).
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cnekTpodoToMeTp 1 nonspmmeTp 6binn 3aKkasaHbl KazaHCKOMY ONTUKO-MeXa-
Huyeckomy 3aBogy (KOM3). NMonapumeTp kannbposanu Bo GpaHuwnm, B nabo-
patopuu A. lonbdioca — M3BECTHOrO CreLmanmcTa B 06nacT nonapumeTpu-
YeCKnX NCccnefoBaHUM NAaHeT U CNYTHUKOB.

B 1973 rogy 6bin cdopmupoBaH otaen o¢usmku nnaHetr UKW, n HoBble
MOW COTPYAHMKMN MOCTaBUAU MPMOOPbl Ha NOCafoyHble anmnapaTbl: Macc-
cnektpomeTp (B.I. MictomnH) 1 meteokomnnekc (B.M. JIuHkuH). B Te roppl
obnnve 3anABEHHbIX SKCMNEPUMEHTOB He COOTBETCTBOBAJIO peanbHOMYy obe-
cneyeHnto Kagpamu n obopypgoBaHmem. Mbl 6bI1U CAVILKOM »KaAHbIMKM, Ha-
6upann 6Gonbwe 6GOPTOBbIX 3SKCMEPUMEHTOB, YeM MOFAM BbIMOMHUTL Ha
JOMKHOM YpOBHe. YXXacHo AaBui HepocTaTtok BpemeHu. Hanpumep, UCM
NPOeKTMPOBancA Kak Npnbop C KINMHOBLIM UHTePPEepPEeHLNOHHBIM GUALTPOM
(KNU®), Ho ero He caenanu B cpok, 1 KNO npuwwnocb 3ameHnTb NPUMUTUBHBIM
OVNCKOM C HabopoM JNCKPeTHbIX GunbTpoB. He 6b110 HagéxHon 6a3bl AnA na-
60paTopHON KanMbpPOBKM BOPTOBLIX ONTUYECKMX NPUBOPOB. U A ToNbKo He-
MHOFO MO3e NMOHSAN, KaKo OHa B uaeasne JoxHa ObiTb.

B 06Lem, 6bina 6ypHasa 0eaTenbHOCTb, 1 3aBepLUMiach OHa He OUYeHb-TO Bece-
no. OpbuTanbHoiin annapat (OA) «Mapc-4» n CA «Mapc-7» npocKounnm Mumo
nnaHeTbl, OA «Mapc-5» BbllweNn U3 CTPOA NOC/e HECKONbKMX OpOUTaNIbHbIX
ceaHcoB m3mepeHuin, CA «<Mapc-6» ncnpaBHo nepepasan UHGOpMaLuio BO
Bpems cnycka B atmocdepe, HO 3amonyan nocsie nocagku. OgHako 310 6blK
nepsble NPAMbIE N3MEPEHNA METEOPOSIOMMYECKNX NapaMeTPOB MapCMaHCKON
atmocdepsbl. TB-n3obpaxeHmsa Mapca Ha 3TOT pa3 6binn nonydyeHbl BAOSHE
NPUANYHOTO KauyecTBa. Tofbko mx 66110 mMano, okosio 200. «MapuHep-9» no-
nyumn npumepHo B 10 pa3 6onblue 1 gByMA rogamm paHblue. Ha KA «Mapc-5»
BCe Hawwm npubopbl paboTtanu. PaboTan ycnewHo niasmeHHbIi KOMMEKC.
MepBble cTaTby NO BCEM MONYYEHHbIM pe3ynbTaTaM 6bin cobpaHbl B cnewu-
aNbHOM TemMaTMYyecKoM Homepe XypHana «Kocmunyeckume wnccnegoBaHuA»
(1975. T.13. Bbin. 1) — 3TO NPOM30LLNO BNEPBblE B €r0 NCTOPUW; MOTOM Mbl
Jenanu TemaTuyeckne Homepa Mo KaxkAoW COBETCKOW MNaHeTHOW Muccum
(kpome ®OBOC) («BeHepa-9, -10» // Kocmmueckme nccnegosanus. 1976. T. 14,
Bobin. 5, 6; «BeHepa-11, -12» // NMucbma B ACTpOHOMUYECKUIA >KypHan. 1979.
T.5. N2 3; Kocmuueckne mnccnepgoBanusa. 1979. T. 17. N2 5; «BeHepa-13, -14»
// Kocmuueckme nccnegoBanms. 1983. T. 21. Boin. 2; «<BeHepa-15, -16» // Koc-
Munyeckmne nccnegosanma. 1985. T. 23, Boin. 5 n 6; «Bera-1» n «Bera-2», KomeTta:
Halley comet fly by Vega and Giotto (Encounters with Halley) // Nature. 1986.
V.321. P.259-366; BeHepa n kometa // Nncbma B ACTPOHOMUYECKUI Kyp-
Han. 1986. T. 12. N2 1 u 2; Kocmnuyeckue nccnepoBarua. 1987. T. 25. Bein. 5 v 6;
AspocTaTHble 30HAbl Ha BeHepe // Science. 1986.V. 321).

Yepes Heckonbko neT A Hanucan KHury o Mapce [Mopos, 1978]. BeposaTHo,
He cnefoBaso 3Toro Aenatb. Befb 13 AeBATY HaWMX MapPCMaHCKNX CTapTOB —
€ 1969 no 1973 rog — TONbKO NATb Jasiv HEKOTOPbIE Hay4yHble Pe3ysnbTaTbl.
Ha ¢oHe amepurKaHCKMX — yBbl, BTOpOCTeneHHble. Moyt Bce HOBble 3Ha-
HMA o Mapce, fo6bITble K BOCbMUAECATBIM rofiam, Obinv NonyyeHbl B MUCCU-
ax HACA («MapuHep-9» n «BMKUHI»), COBETCKMI BKMaf OKa3ancsa HesHauu-
TenbHbIM. WcKnioueHne cOCTaBnAT AaHHble O B3aMMOAEWCTBUM MJIaHETbI
C CONTHEeYHbIM BETPOM: TakMe UcciefoBaHNA Obiny TONbKO Ha coBeTckux KA
«Mapc-3» n «Mapc-5».
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Bce 3Tn Hawm «mapcraHcKme XpOHMKK» cenvac BUAATCA MOUTM Kak Tpareaus,
Tem 6osiee UTo Mx NpopomKeHne B 1990-x rogax okasanoch ewwé bonee Mpay-
HbIM. Ho oceHbto 1971 roaa mbl 6biv NPOCTO B BOCTOpPre, MAAA Ha MHopMa-
LMo, KOTOPYIO Hawwy Npubopbl Npucnany ¢ Aanékomn nnaHeTbl. bbinn Hanuca-
Hbl CTAaTbW C aHANM30M AAHHbIX, caenanbl aoknaabl Ha XVIII ceccun KOCMNAP®’
(Bonrapus, BapHa, 28 mas — 11 mnioHa 1975 roga). YTo KacaeTcs Moel KHUIH,
TO Tam 6b110 cobpaHo BCE rnaBHOE, YTo 6bIIO N3BECTHO 0 Mapce K Tomy Bpe-
MeHWU, BK/OYaa pe3ynbTaTbl Ha3eMHbIX HabnogeHwn, «MapuHepa-9», Hawwmx
MUCCUI 1 NepBble pe3ynbTaTbl «BuknHra-1» n «BukuHra-2». B KHure «Mapc»
ApU30HCKOI cepun umeeTcs ctatba [Snyder, Moroz, 1992], rae KpaTko onuca-
Hbl BMECTe COBETCKME N aMePMKAHCKNE MICCMM K STOWN nnaHeTe ¢ NoyTh noJi-
Holi 6bubnunorpadueln coetcknx pesynbratos. HACA BbinycTnno HebosbLyto
KHury cotpypHuka HIOJ B.T. MepmuHoBa [Perminov, 1999], nocBAwWEHHYIO
TEeXHMYeCKoN nctopum coetckux muccun MAPC-69, -71 un -73. bbino 6bl uHTe-
pecHo npounTaTh eé Koraa-HUOYAb Ha PYCCKOM A3bIKe.

Mocne npoekta MAPC-73 no mHepunmn Mbl CAeNann KOMMAeKTbl Npnbopos
Ha cnyTHMKKM no npoekTy MAPC-75 — aHanornuyHble Komnnektam gna KA
no npoekTy BEHEPA-75. HeuaaHHO A 3aneTen B KabuHeT gupeKktopa (310 6bin
yxe P.3. CargeeB), Kak pa3 B MOMEHT, KOrja OH 06bACHAN No TenedpoHy Tor-
JawHemy masHomy koHcTpykTopy HIMOJ C.C. KpiokoBy, uto ¢ Mapcom nopa
ocTtaHoBUTbcA. MAPC-75 He coctoanca, n cnasa bory. MpombilwneHHOCTb Te-
pAna npaBuibHOe BUAeHWEe COBCTBEHHbIX BO3MOXHOCTEN. APKNM cBMAETENb-
cTBOM 6bIn TOT daKT, uto Kb HIMOJ1 B nocnegyowme HeCKoNbKo NieT paboTano
Haj coBceM HenmoLbEMHON 3afjaueii: AOCTaBKOW obpasLa MapCraHCKoro Be-
LecTBa Ha 3emnto.

CHOBA BEHEPA — W HALIONTO

Bce «BeHepbi», BnnoTb go 8- (1972), 3anyckanuncb Ha pakeTe-Hocutene «Mon-
HUA». BbiNo pelweHo NPonycTUTb oYepeaHOe OKHO 3amnycka, CO34aTb COBCEM
HoBbIi CA 1 3anycTuTb ero Ha «[poToHe». [ge-To B Hauane 1970-x rofos Bbl-
3bIBaeT MeHa leopruin MBaHOBUY 1 C yKopm3HOWM roBopuT: «Bam Benen cpe-
naTb cTporoe 3ameyaHue M.B. Kengpiw. 3auem Bbl ganu HIMNOJT o6ocHoBaHMe
Hay4HOW NPOrpammbl UCKYCCTBEHHOTO CNyTHMKa BeHepbi? OH cuuTaeT, uTo Bbl
NOCTYNUAN HENPABUITbHOY.

A peno 6bino Tak. Mpuexan ko MHe coTpyaHuKk HIMOJ1 1 pacckasan, uto oHu
HaunHaloT paboTy Hap cCredyloWwyM MOKONEHMEM anmnapaTtoB ANA uUcche-
[oBaHUA BeHepbl: 3anyck Ha «[TpoTOHe», NOCaAOYHbIN MOAY/Nb OTAenAeTcA
OT OCHOBHOrO armnapaTa, KOTOPbI Mocsie 3Toro He rMOHEeT B aTMocdepe, Kak
6bI10 paHblle, a BbIXOAUT Ha OPOUTY UCKYCCTBEHHOro cryTHMKa. CRyTHUK
UCMONb3yeTcA B KayecTBe PeTPaHCIATOpa, YTO MO3BONAET Ha ABa nopag-
Ka yBennuntb 06béM nHpopmaLmK, nepepaBaemMoit ¢ NOCaAoOUYHOro Moayns.

7 KOCMAP (aHen. Committee on Space Research — COSPAR) — KomuTeT no Kocmuye-
CKUM MCCNeaoBaHmAaM Npyu MexayHapoaHOM COBeTe HayuHbIX Coto30B. OpraHuso-
BaH B 1958 rofly c Lefblo NPOBEAEHUA B MeXAYHAaPOAHOM MacliTabe HayUHbIX KOC-
MUYECKMX NCCNefoBaHUA C NCNONb30BaHNEM PAKET M UCKYCCTBEHHBIX CMYTHUKOB
3emnu.
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EcTecTBEHHO, UTO U Ha CaMOM CMyTHMKE HAaAO MOCTaBUTb HayuHble NPU6OoPBI.
Cpenante pna Hac — HeoduUManbHO, OT cebs — CnpaBKy: Kakue 3ajauu,
o BaLlemy MHeHWI, MOrAM 6bl peLlaTbCcA Ha CKYCCTBEHHOM CNyTHUKe BeHe-
pbl, KaKMM MOXeET ObITb COCTaB HayyHoW annapaTypbl? A Hanucan napy cTpa-
HUU, OThan emy.

Yem McTucnae BceBonopoBuu 6bi HegoBoneH? Bpag niv y3Haem!

Pabota Hap MpoeKkToM pa3BepHynacb, U OH Obin GnecTAwe peann3oBaH
B 1975 rogy. bbinu 3anyweHbl ABa KOCMUYecKux annapata — «BeHepa-9»
n «BeHepa-10». 3a HECKONbKO AHEeN [0 MOAXOAa K MnaHete oTAenunuchb no-
CafioyHble annaparbl, @ CAM1 OHW MepPeLLIN Ha OPOUTY UCKYCCTBEHHBIX CRyT-
HWKOB MnaHeTbl. Ha nocagouHbix annapatax Obliv BRepBble MONYyYeHbl Na-
HOpaMHble 1300pa)keHNA MOBEPXHOCTM BeHepbl. «Mbl He Aymanu, 4Tto 3TO
BO3MOXHO», — CKa3an Torga U3BeCTHbl amepukaHckum yuyénnin . Pecyn. Uc-
KYCCTBEHHble CNYTHUKW BeHepbl 6b11n TOXe NepBbiMU B MUPE.

I.W. NMeTpoB Ha3HauUI MeHs — B TO BpeMs eLlé paboTaBLIEro Ha MOJCTaB-
KM — Hay4YHbIM PyKOBOAUTENEM 3TOro MpOeKTa, Aymalo, Mo UHWUMaTUBE
10.K. XogapeBsa 1 E.M. Bacunbesa. Ha camom gene mown npaBa 1 0653aHHOCTU
Kak HayuyHoro pykoBommutens Obifiv orpaHWYeHHbIMK, OHW MPUMEPHO COOT-
BeTcTBOBanu Tomy, uto B HACA n EKA Ha3biBaeTca “Project Scientist’, pykoBo-
AVTeNb HayYHOW rpynnbl NPOeKTa, OTBEYAoLWNIA 38 KOOPANHALMIO Y ONTUMK-
3aumio TpeboBaHMIA Pa3HbIX IKCMEPUMEHTOB (MHOrAa MOYTN HECOBMECTUMBIX).
B 1980-e roapbl, korga noHagobunncb NpobrBHas cuna, BIMAHKE B aKageMum
U T.A., HAYYHbIMU PYKOBOAMTENAMN CTaHOBWINCH, KakK MPaBWO, akageMUKu
1 gnpekKTopa.

B 1973 rogy anpektopom VKW ctan Poanbg 3nHHypoBuy Cargees, B TO Bpems
CaMbll MONIOAOM CPeau «MOMHbIX» akageMUKOB. [louemy MMeHHO OH, He NMeB-
LN A0 TOTO HMKAKOro OTHOLLEHUA K Kocmocy? HackonbKo A NoHvmalo, ero
BoLapeHue B MKW 6bino cBAzaHo ¢ Tpema obctoatenbctBamm: 1) VKW 6bin
nogunHéH OOMA — otaeneHmio obuein ¢pusmkm n actpoHomun AH CCCP, og-
Hako I.W. MeTpos 6bin1 uneHom gpyroro otgeneHus, n 8 OODA Ha Hero cmo-
Tpenu Kak Ha uyxaka; 2) I W. MNetpos, 6yayum 4enoBeKOM yxe CUIbHO B ro-
Jax, cnwkom nepegosepun nonHomouns H0.K. Xogapesy, a ¢ HUM «peluaTb
BOMPOCHI» CTano TPYAHO; A YXKe He MOMHIO, KaK M U3-3a Yero pasropencs
Cblp-60p, HO UMeHHO M3 oTaena actpodmsukn B8 OODA npowén curHan, Yto
AvpeKTopa Hago 6bl HanTn HoBoro 1 nomonoxe; 3) B OOMA B 3To Bpems X0-
3AMHOM 6bin JleB AHapeeBny ApLMoBmy®®, KoTopbiii Poanbaa oueHb LieHUn
1 XOTes1 MomMoyb emMy B TpygoycTpowncTtse. [leno B Tom, uto P.3. yexan u3s Hoso-
CMBUPCKOTO aKafeMropoKa, rae paHee pabotan, v Gbl1 B MOMCKax NPUANY-
HOro PYKOBOZALLEro Nocta — »KenatenbHo, AUPEKTOPa CONIMAHOIO MOCKOB-
CKOro nHCcTUTyTa. BCé cownoch, n Cargees cTan AMPEKTOPOM.

68 Apuumosny JleB AHgpeeBmny (1909-1973) — 13BECTHbIN COBETCKUN PpU3UK, aKaae-
muk AH CCCP, lepoin Counanmuctmnyeckoro Tpyaa, HENOCPeACTBEHHbIN YYaCTHUK CO-
BETCKOro aTOMHOro npoekTta. O6nactb HTepecoB: Gpu3mKa BbICOKOTEMMEPATYPHOM
naasmbl U yNpaBnasembli TepMOALEPHbI CUHTE3.
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CHoBa MHe 6bIN0 caenaHo NpeasioKeHne BO3rNaBUTb OTAEN MAaHeTHbIX UC-
cnepoBaHui. Ha 3ToT pa3 A cornacunca. P.3. Ha oyepedHOM MapTxo3aKkTu-
Be TBEPAO CKasas, YTo, No ero MHeHuto, Mopo3 n KcaHpomanutn no nornke
BeLlel JOMKHbI ObITb B OTAeNe nnaHeT, a He acTpodusmkmn. Ctano ACHO, UTo
JanbHerwee «CONPOTUBIIEHNE» MOXKeT 6bITb onacHbIM. MpaBda, cornawasnch,
A NOCTaBUN YCNOBUA: TeMaTKa oTaena JOSKHa ObiTb orpaHunyeHa ¢usunve-
CKUMW McCnefoBaHMAMM aTMochep M MNOBEPXHOCTU MNAHEeTHbIX Ten, A He
6yny pPyKOBOAWUTL reosioramu, a Takxe cneumanuctamm no TB-cbémke (Hapo
CKa3aTb, YTO 1 Te 1 Apyrue Gbinv Noyemy-To He B lafax Mexay Co6oM, 1 MHe
He ynblbanocb ctatb apoutpom). Mpn 3TOM A He Umen B BUAY, YTO WX HaAZO
BbIFHaTb U3 UHCTUTYTA, NYCTb 6bl OCTaNNCh OTAENbHBbIMU NOAPA3AENEHUAMMN.
HoBbIln gupeKTop XOTen nepemeH n nobbicTpee. HemegneHHo nocse pasro-
BOpa CO MHoW oH no3soHun A.T1. BuHorpagoBy 1 AOroBopwuica o nepesofe
B FTEOXW nabopatopuu nnaHeTHOW reonorum n kaptorpadunm (K.M. Gnoper-
cKoro). Ywén otaen, 3aHUMaBLLINNCA Kocmmnueckon TB-cbémkon (b.H. Poano-
HoB). A 3T0 6bIfo ToXe Hy»KHoe B MKW HanpaBsneHune. K cyacTblo, OHO NoTom
BO3POAMNOCH B PamMKax ApYroro nogpaspeneHua — otaena onTuko-¢pusmnye-
ckux nccneposanun (I A. ABaHecos™”).

MNo-BuaMoMy, KaKylo-TO ponib B MOEM Ha3HauyeHun cbirpan J1éea MyXVIH7O.
Al ¢ HUM cbnm3unca Ha 6Ga3e CBOero HOBOFO YBNEYEHUA — aBTOMOOWUSb.
fl TONbKO UTO Kynui CBOIO NepBYyIo «KonelKy». MNpas ewé He 6bino. J1.B. KcaH-
dbomanut oueHb NOMOr MHe NPU NOKYMKe, TPEHNPOBaJ MeHA HECKOJbKO pa3
3a ropoaoM. Ho Bckope K MoeMy aBTOMOGUNbHOMY BOCMUTaHMIO NOAKAUMNI-
ca MyxuH, 3aBegytowmin nabopatopueln sk3o6mnonorum — 6bino Torga B VKA
1 Takoe nogpasgeneHue. JIEBa oueHb NO6UN rOHATb MaLUUHY, 6bI1 KOMMYHU-
KabeneH, 1 Mbl NoapyXnnucb. O3aboYeHHbIN JanbHenwen cyabbon nabopa-
Topuw, JIEBA peLuns, 4To st Heé eCTeCTBEHHbIM MECTOM Obif1 Obl MIAHETHbIN
oTaen, nu Mopo3 ero BnosHe ycTpavBaja B KayecTBe pykosogutens. fCHO,
yto J1éBa meHAa pekomeHgosan. C Cargeesbim JIEBa yunnca Ha OgHOM Kypce,
N KOHTaKT nerko Bo3o6HoBMNcA. Ha camom fene anbTepHaTUBHbIX BapuUaHTOB
He 6b110. fl He ywén 6bl 13 otgena LUKnoBcKoro nog KOMaHAOBaHME YyOro
[ANA MeHsA YenoBeka.

Ho W.C. 6bin HegoBONEH MOVIM YXOAOM. «3TO Npodeccop ¢ NasaIbHUKOM B pY-
Kax» — TaK [Jokmop meHs oxapakTtepusosan Cargeesy. He nosnuano. A korga
A fan cornacue, 1o B otaene actpodusmku Jokmop obbasun: «<Baca ckypsu-
cal» Emy 66110 CBONCTBEHHO Takoe — 06pyraTh 3arfasHo, HO B MU0 YNPEKOB
He NOBTOPATb. Mbl HE MOCCOPUNNCH. fl YaCTO MPUXOAWI K HEMY B KOHLe pabo-
yero AHA NOroBOPUTb O TOM, O CEM 1 OTBE3TU ero JOMOW.

Wtak, otgen ¢usmkn nnaHet n manbix Ten ConHeyHow cuctembl B 1974 rogy
6611 chopmmpoBaH. A NPoLWEN No KOHKYpCY (Kak Boautca, dopmanbHomy, 6e3
KOHKYPEHTOB) Ha AO/MKHOCTb 3aBedytoliero u nepewén B MK/ Ha ocHOBHy1O

% ApaHecoB leHprx ApOHOBMY — [OKTOP TEXHMYECKMX HayK, npodeccop, naypeat
JleHnHCKOWM Npemuun, 3acny>XeHHbIN feAatenb Haykn Poccuinckon ®epepaumu, aBTop
MHOXeCTBa Ny6nnKaumin no cyry6o cneymnanbHbiM HayYHO-TEXHUYECKMM BOMPOCaM.

7% MyxuH JleB Muxaitnosuy (1933-2009) — npodeccop, naypear locynapcTeeHHOM
npemun CCCP, gokTop ¢uU3nKo-mMaTeMaTMUeCKnxX Hayk, uneH Holo-Vlopkckon akage-
MWW HayK, YneH MexayHapoaHOM akaAeMnmn HayK acTPOHaBTUKMN.
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paboty, octaBwucb B MI'Y, rae npopabotan go toro 18 neTt, npodpeccopom
Mo COBMeCTUTENbCTBY. B oTaen Bownm nsaTb labopatopuii:

« cnekTpockonuu (B.U. Mopos),

«  ¢dotomeTpun u MiK-pagnometpum (J1.B. KcaHpomanutn),

+ Macc-cnekTpometpuu (B.T. icTomuH),

+  PU3UKO-XMMNYeCKnX nccnegoaHui nnaHet (J1. M. MyxuH)
« nnaHeTHol reonoruu (K. M. ®noperckuii’’).

MepBble Tpu nabopatopu GbIIM HaLeneHbl, B OCHOBHOM, Ha MOArOTOBKY
N NpoBefieHNe HayUHbIX SKCMEPVMEHTOB Ha KOCMUYECKMX annapatax. Y My-
XWHa VHTEpechl 6bln WKrpe, HO BKIOYANM U KOCMUYECKUI SKCMEPUMEHT.
A nHTepecnbl nabopatoput ONOPEHCKOro HaXOAUANCL B 061aCTW NIaHeTHOM
reonoruu n Kaptorpadum. SKCNePUMEHTOM OHY 3aHUMaTbCA HE XOTENN, COOT-
BETCTBYIOLLMX CMELMANINCTOB He Menu. He 1x 3To CTUXMA.

lpynna J1.B. KcaHpomannTt BXxoauna Kak cektop B Moto nabopaTtopuio B OT-
pene actpodusnkn. Ho npm peopraHmnsauum 8 Npeanoxunn eé€ BoblaenTb B OT-
penbHylo nabopatopuio. Bcero B HOBbIV OTAEN BOLWO TorAa okono 70 coTpya-
HUKOB. CTONbKO »Ke, NpMMepPHO, 1 cenyac. OgHu ywnn, gpyrvue npuwnu. Ywna
B TEOXW nabopatopusa ®nopeHCKoro, HO YMcsio nabopaTopuii CTano Aaxe
6onblue — nx Tenepb cemb.

Al oueHb anen notom o6 yxope nabopatoprmn ONOPEHCKOro, XOTA U NOHM-
mars, uto B TEOXW oHun 6onee Ha mecTe, uem B VIKW. Knpunn Masnosny — cbiH
n3BecTHoro punocoda — cam 6bin yUEHbIM LWINPOKOro Npoduns, «eCTeCTBONMbI-
TaTenem», Kak nobunv roBopuTb ero COTpyaHMKK. boiBwmnin GpoHTOBUK, B ap-
MUK 6bI1 NONUTPABOTHNKOM, Kak CUTHUK 1 JTUNCKNIA, O KOTOPbIX A YXKe nrcan.

JNabopatopua ictommHa umena 60MbWON OMbIT MacC-CNEKTPOMETPUYECKNX
NCCNieloBaHUN 3eMHOI BepxHein aTMocepbl. 3a 3T paboTbl Bagum Mmebosuy
6b11 yooctoeH JIEHMHCKON NpemMrm 1 NONyYnn cTerneHb JOKTopa Hayk 6e3 3a-
wuTbl. Ho 310 6bI0 ewé fo npuxoga B VKW, MnaHeTHbIN e gebloT BblAnncs
B KOHdY3 — rpy60 3aBbllLeHHYI0 OLeHKY COlepaHuA aproHa B atmocdpepe
Mapca: 35 % no o6bémy, uto B 20 pa3 6onblie, yem 6bINO NONYyYeHO No3A-
Hee Ha nocagouyHbIxX annapatax «BukuHr». MiamepeHusa nposogunucs Ha CA
«Mapc-6» BO Bpema CHUXeHUa B aTMocdepe. COBCTBEHHO MacC-CMeKTPbI
He NONYUYNINCh, a cofepKaHre aproHa oLEeHNBaNOCh No CNyXebHbIM Napame-
Tpam Hacoca. He xouy BaaBaTbCA B MOAPOOHOCTU — KTO MHTEpeCyeTcs, Ner-
KO UX Hanaét. HenpuAaTHO, 4To 1 roBopuTb. Ml oueHb 6051bHO 6bINO ChblwaTb
noToMm, Kak Bagmm — MHOrokpatHo 1 6e3HaféXHO — BbICTyMan C 3aWuTon
cBoero owmboyHoro pesynbrata. B coctaB ero nabopatopum B 1970-e rogpl
BXOAWN He TONbKO MacC-CNeKTPOMETPUCTbI, a elé ABe CWfbHble TPymnnbl:
B.M. JInHKMHa (3KcnepumeHTanbHaA nNnaHeTHasa meTeoponorua) u M.H. N3a-
KOBa (TeopeTuueckoe MofennpoBaHne AUHaAMUKN 1 GOTOXMMMMN BEPXHUX aT-
Mocdep nnaHer).

7 ®nopeHckuin Knpunn Masnosuy (27 gekabpsa 1915 — 9 anpensa 1982) — coBeTckmi

reoXUMMK 1 MNNAHETONOr, eCcTecTBOMCMbITaTeNb LWNPOKOro npodunsa, pykosoau-
Teslb OTAena cpaBHUTeNbHON nnaHetonorun NEOXW, BTopoi cbiH ¢punocoda Maena
®nopeHckoro.
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Nabopatopra MyxvHa Bena nccnefoBaHusA no TPEM HampaBfieHMAM: pa3pa-
60TKa HOBOV Mofeny NpeabuoNornyeckoro CMHTE3a, paHHAA 3BONOLMA Nia-
HETHbIX aTMoCchep 1 co3aaHme ra3oBbiX Xpomatorpados Ansa UCCNefoBaHMA
cocTaBa nnaHeTHbIX atmocoep. J1. M. MyxvH npeanoxun HOBylo cxemy npep-
6MONIOrMYeCcKoro CMHTE3a, B KOTOPOW B KaUYeCTBE MCTOUYHMKA SHEPTUN 1 XUMU-
YecKoro MCXOQHOro mMaTepmana paccmMaTpyBannCb U3BEPXKEHUA NOABOAHbIX
ByNKaHoOB. OH npoBén cepuio NabopaTopHbIX 1 MoneBblX pPaboT B noakpe-
nneHne CBoen KOHUEeNUUA 1 3alWnT NX pe3ynibTaTbl B KaUeCTBe JOKTOPCKON
ancceptayuun. MNonesble nccnegoBaHna Benuch Ha Kamuatke. B TeueHre MHoO-
rvx net JIEBa 1 ero COTPYAHNKM e3auan Tyaa B SKcneanuun.

B Te BpemeHa rocnoacTBoBana KoHuenuma A.. OnapMHa72, COrnacHoO KoTo-
pow AnA npegbuonorMyeckoro CUHTe3a KpUTUYECKN BaxXHbIM Obino npucyT-
ctBue YO-usnyyeHna ConHua. KoHuenuua MyxuHa paclumpuna npeacras-
NeHNA O AnanasoHe YCNIOBUN, MPY KOTOPbIX MOXKET BO3HUKHYTb XM3Hb. ITO
CTano ocobeHHO MHTEPECHO Nocne 0bHapYyXeHNA NMOKPbITOrO NbJOM OKeaHa
Esponbl — cnyTHmKa OnuTtepa. Ecnin Tam ecTb NOABOAHDIE BYJIKaHbI, TO MOr/1a
BO3HUKHYTb U »M3Hb. K coxaneHuio, 3Ta paboTa He nonyuyunna N3BecTHOCTM 3a
py6exom. Bo BcaKoMm cniyyae, 3anafHble aBTOpbl Ha HEE He CCbINatoTCA, Koraa
0o6cyKaaloT BO3MOXKHOCTb CyLecTBOBaHMA brocdepbl Ha EBpone.

Mo3gHee MyxvH nNpeanoXun HOBYIO TOrAa WAEK O POAU MAPHUKOBOIO 3¢-
dekTa c yuactnem CO, B paHHeli 3somounn atmochep 3eman n Mapca. A «o6-
cunTtan» eé KonuyectBeHHo [Mopo3, MyxuH, 1978; MyxuH, Mopos, 19771.
Mo3gHee sTa Mopgenb paseuBanacb B CLUA [xkenmcom KactmHrom (James
F. Kasting) [Kasting, 1989] — 6e3 eauHOI CCbIIKM Ha Haly paboTy.

MyxunH Hauan nabopaTopHble NccnefoBaHNA NO Jla3ePHOMY MOAENNPOBAHUIO
npoueccoB GoOpMNPOBaHKA NIAHETHON aTMochepbl MPU yAapHOW Aerasayunu.
3T paboTbl U cenyac NPOJOIXKAET ero yueHuk M. B. Tepacumos.

J1éBa Hanmcan Tpu Hay4YHO-NOMYNAPHbIE KHUTY, BbIMYLLEHHbIE N3[aTENbCTBOM
«Monopas reapgua» B 1980-1987 rogax [MyxuH, 1980, 1983, 19871].

B koHue 1980-x J1éBy npurnacun B lepmanuto npodpeccop BeHke, n J1€Ba pac-
cTanca ¢ nabopatopuein Hacerga. Mocne «pesontounn» 1991 roga B.T. Jly-
KuH?, KoTopbIit cTan nocnom B CLLUA, npurnacun ero B BalwMHITOH CoBeT-
HUKOM no Hayke. [lotom MyxuH ctan cotpygHukom Cargeesckoro «LleHTpa
Boctok-3anag» B bantumope. BepHyBwuncb B Mocksy, JIéBa cTan 3amectute-
nem gnpektopa M3MUPAH. Tak cnoxmnocs. ..

72 OnapuH AnekcaHap MBaHoBuu (1894-1980) — COBETCKUI GUONOTr U GUOXUMWK,
CO3[aBLUMI TEOPUIO BOSHUKHOBEHNA XMN3HW Ha 3emne 13 abroTUYECKNX KOMMOHEH-
ToB; akagemuk AH CCCP (1946; uneH-koppecnoHaeHT ¢ 1939), lepon Coumanuctu-
yeckoro Tpyga (1969).

JlyknH Bnagumup Metposuy (pog. 13 uiona 1937) — poccMnCKUn NOANTUK U YYé-
HbIi MCTOPUK-NonuTonor. [JoKTop MCTopuyeckmx Hayk, npodeccop. Mmeer paHr
YpessbluatHoro u MonHomouHoro Mocna (1992), nocon Poccuiickon Oepepauun
B CLUA (1992-1994), ynonHOMOYeHHbI Mo nNpaBam Yenoseka B Poccuiickon Oefe-
pauun (2004-2014).
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Kak y»e rosopunocb, Ha ¢poHe amepuKaHCKUX MUCCUiA K Mapcy Hawwm Hayu-
Hble pe3ynbTaThbl BbirAgeny clabosaTo. HacToswas Hayka Hayanacb Ans Hac
C uccnepnoBaHum BeHepebl. MNpexae yeM nepenTn K HUM, CKaxKy HEeCKOJSIbKO
cnoB 06 U3MEHEeHMsAX B OTAeNle B NepBble roAbl ero cyuwecrsoBaHuaA. Cunb-
HOe MOMOJIHEHME BAUIOCL TOrAa B Mok Nabopatopuio: Kpome B.A. Kpac-
Hononbckoro npuwnu b.E. MowkwuH, A.Tl. SkoHomoB n [0.M. TonoBuH 13
HWWTM, H.A. MNapdeHTbes, J1.B. 3acoBa, H.®. CaHbko, A.A. Kpbicbko. Cpeau
APYrMX COTPYAHWKOB, NMpuUleawmnx Torga B oTtgen, otmetnm B.A. boHgape-
Ba (nabopatopus MyxuHa) n E.B. Metposy (nabopatopusi KcaHdomanutm).
WHorga ¢ B3aMMHOro cornacus pykosoguTeneii 6biny nepexofbl 13 OfHON
nabopatopumn B apyryto: B.WU. THepbix nepewén ot KcaHdomanmtn Ko mHe,
a [.®. HenapokoB — u3 rpynnbl JINHKMHa K MyXxuHy — 3aHUMaTbCA ra3oBou
Xpomatorpaduei.

Wtak, KA «BeHepa-9» n «BeHepa-10», rog 1975. O naHopamax noBepxHOCTU
BeHepbl A y>Ke roBopw, HO Halw oTaen K 3ToMy 6bin He npuyacteH. Pabota
nposoaunack noa pykosopcteom A.C. CenusaHosa (HUW KIM”*). Cepuio yHu-
KaslbHbIX 3KCMePYMEHTOB MO NCCNeA0BaHMIO MOMIe U YacTULL B OKPECTHOCTAX
nnaHeTbl nposenu K.W. Tpunrays n O.J1. Bancbepr (MKWN). OHun BbisBUAN OC-
HOBHble 0C0BeHHOCTN 06TeKaHMA BeHepbl CONHEUYHbIM BETPOM 1 €ro B3avMo-
pencTena c atmocdepoit. OHO CMIIbHO OTAIMYAETCA OT OKOJTO3EMHOMN CUTYaLun
13-3a OTCYTCTBUA COOCTBEHHOFO MarHUTHOFO MONA.

KA «BeHepa-9 n «BeHepa-10» (1975)

YT e KacaeTcs BaXKHEeMILMX pe3y/bTaToB, NoMy4YeHHbIX TOrAa COTPYAHUKaMK
Hallero otaena, To 3T0:

1) cnekTp cBeyeHWA HOUHOro Heba BeHepbl (cnyTHUKY, B. A. KpacHononbckuin
v ap.),

2) VIK-pagrnometpus BeHepbl (cnyTHuKY, J1. B. KcaHdomannTn),

3) BepTUKanbHbIN NPOPUIb MHTEHCUBHOCTU PACCEAHHOrO CONHEYHOrO W3-
nyyeHna B atmocoepe BeHepbl OT 60 KM O MOBEPXHOCTN B HECKOJNIbKMX

" HAM KN — HayuHo-nccnepoBaTenbCkuini MHCTUTYT KOCMUYECKOro npubopo-
CTpOeHuA.
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n306paHHbIX AIMHAX BOJH (MocagoyHble annapatbl, b.E. MowkuH, A.T1. DKo-
HOMOB W Ap.); 3aMETUM, YTO ITOT TPETMIA IKCMEPUMEHT Oblal HayaT UMK
fo nepexopa B VKU, ewé B HAWTI, nog pykosogcteom B.C. ABagyeBcko-
ro n M.A. MapoBa, a B /IK/N oHuK yxe 3aHMManucb TonbKo 06paboTKoi
JAaHHbIX.

Eweé oanH ouyeHb BaXKHbI ONTUYECKUIA IKCMEPUMEHT Obll MPOBEAEH TaKXKe
nop pykosogctsom M.f. MapoBa, HO Apyrummn ncnonHUTeNAMU — ero nabo-
patopuen B UMM — n3mepeHue BepTUKanbHOro npoduna xapakTepucTnk
a3po30nbHoro paccesHus. OHO MOKasano, YTo y OCHOBHOro 06iayHoro no-
KpoBa BeHepbl nmeeTca pe3kasa HUXKHAA FpaHMLa Ha BbicoTe OKONo 50 KM, OH
COCTOUT 13 TPEX CNOEB, N YaCTMLbl UMEIOT MUKPOHHbIE pa3mMepbl.

Mo pe3ynbTatam, MOJSYYEHHbIM B HaleMm OTAeNe Ha annapatax «BeHe-
pa-9 n -10», 6bIN 3alMLLeHbl [iBe [OKTOPCKMe AuccepTaumm — Bonopgen
KpacHononbckum n Jleonngom Kcandomanutn. Heckonbko cnos CToUT CKa-
3aTb 06 3TVX ABYX paboTax.

Bbinu 6onblre TPYAHOCTU C OTOXKAECTBNEeHNeM BonoauHbix cnektpos. U.C.
CKasan, YTo ecn CyMeeM KX OTOXAEeCTBUTb, TO 6yaeT emMy JOKTOpCKaa CTe-
NeHb, ecnin Het, To He 6yaeT. OH VMU OYeHb 3aVMHTEPeCcoBancA U NPUBIEK
K paboTe no otoxgectsneHuio Cnasy Cnbllwa, N3BECTHOTO PagMoacTPOHOMa,
uneHa-koppecnoHgeHta PAH. Cnaga Haweén BapuaHT — cepuio annuin O,, —
KOTOPbI OKa3ancs noTom npasunbHbIM. Ho Bonogs ero oteepr Ha TOM OCHO-
BaHWUW, YTO MONOXKEHUE NIMHUIA B PAacYETHOM criekTpe Ha 20 A pacxoaunocb
¢ HabnogaembiMu. Bbiio 1 gpyroe Bo3pakeHne — STUX JIMHUI HET B CNeKTpe
cBeYeHMA HoYHoro Heba 3emnu. B pesynbtate, Cribilw He ony6nMKoBan CBOero
oToXAecTBNeHUA. BMecTo 3Toro oH NpeasioXun paHee HeM3BECTHbIE NEPEXO-
abl CO, a KpacHononbcknii — CO,. Kakoi xe 6bin KoHdys, koraa k.M. Jlo-
ypeHc ¢ konneramm [Lawrence et al., 1977] gokasanu, 4to 3T0 BCE-TaKM MO-
nekynapHbin kucnopog (!) (oHnM nx paxke Bocnpowussenn B nabopatopum),
N 0OBACHUAW, MOYEMY X HET B 3€MHbIX YCJIOBMAX: MMHUM KpacHOMONbCKOro
BO30Y>[al0TCA TONbKO B TOM Ciydyae, ecim O, ABNAETCA Majoll NpUMechbio
K CO, — Kak Ha BeHepe. lMocne s1oro Bonoas npeacrasmn v ycnewHo sawu-
TUN BOKTOPCKYIO ANCCEPTaLMNIO, KITIOUEBbIM 3/1IEMEHTOM (<U3IOMUHKOM») KOTO-
poii 6bino oTKpbITME Nonoc O, B CBeYeHMn HouHoro Heba BeHepsl (puc. 2).

O6u1AaHO, KOHEYHO, YTO NPobGsIeEMa OTOXKAECTBIEHNA NHUI KpacHONoNbCKo-
ro 6bina pelleHa 3a OKeaHOM, HO OTKPbIN 1X BCE-Taku oH. Korga mbl BriepBble
YBULENN 3TN NUHUW Ha NIIOXOHbKOW rpaduryeckoli pacneyatke B EBnatopun,
J1.B. KcaHpomannTtn oTHECCA K HMM JOBOJIbHO CKenTuyeckn — «Moaymaelub,
Tpu npebiwal» Ha camom e gene 370 Obl1 CaMblii BaXKHbIN U AEeACTBUTENIbHO
6necTAWMiA pe3ynbTaT AUCTaHLUMOHHbIX M3MePEHN Ha OpbrTanbHbIX annapa-
Tax «<BeHepa-9» n «BeHepa-10».

Brnocnencteun KpacHONonbCKuin NocTeneHHO CTan yXoAuTb OT SKCNepuUMeH-
TaNbHbIX PaboT K 0606LWaloWmM, K MHTEPNpeTaUMmn YyKNX SKCNEPUMEHTOB,
mogZensm u T.n. EMy nprHagnexar gBe mHTepecHble MoHorpadum [KpacHo-
nonbcknin, 1982, 1987]: «@otoxumnsi atmochep Mapca n BeHepbi» (1982 rog,
BbILLEN TaKKe aHrMnicKnin nepesog B 1986 roay [Krasnopolsky, 1985]) n «®u-
31Ka CBeUYEHUsI aTMOCep NNIaHET U KomeT» (1987).
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J1.B. Kcanpomanutn nocne KA «BeHepa-9, -10» Toxe cocpefoTounsica Ha 06-
paboTke cBOMX pe3ynbTaToB — UH$pPaKpacHon paguometpun BeHepbl B Te-
nnoBoM fumana3soHe. BriepBble Takune M3mepeHus Obinn NpoBefeHbl ¢ opbu-
TaNbHOro annapara. [Jo Toro NPoBOAUNNCL HabnogeHWsA C 3eMan 1 ABaxabl
6bINY MONyYeHbl CKaHbl C NPONETHLIX annapaTtoB («MapuHep-2» 1 «Mapu-
Hep-10»). HoBbI HabniopaTeNbHbIA MaTepuan CTan CyLWeCTBEHHbIM LUarom
Briepén. Ho, Kak BbIACHUNOCH Yepe3 Tpy roga (no usmepeHnam Ha KA «Mno-
Hep»), OCHOBHOIN OCOBEHHOCTbIO MONA TEMNOBOro U3nyyeHnsa BeHepbl aBna-
eTca ero cneynduryeckasn WMPOTHaA CTPYKTypa. Mexay Tem opbutbl «BeHe-
pbl-9 1 -10» BCNeACTBME MAIOro HaKJIOHEHUA He MO3BONMAN €€ 0OHaPYXNTb.
Ho gna csoero BpemeHu AoKTopckaa aucceptauua KcaHdomanutun «Tenno-
BaA acummeTpua BeHepbl» cMoTpenacb HOpMmasnbHO. Yepe3 HecKonbko fet
JNleoHunp BacunbeBuny ony6numkosan 0630pHyt0 MoHorpaduto «lMnaHeta BeHe-
pa» [KcaHpomannTn, 1985].
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Puc. 2. 3apernctpupoaHHoe B. A. KpacHONoNbCKNM cBeyeHme
MOJIeKyIAPHOTO KNCNIOPOAA, COCToALee U3 cepumn AnHuin O,

Mpoekt BEHEPA-75 (KA «BeHepa-9, -10») 6bl1 NpU3HaH OYeHb YCMELHbIM,
M HacTynun 3Tan «pa3fayn CJIOHOB» — Harpag YYEHbIM U MHXeHepaMm. Kak
pacckasbiBany, rnaBHasa Harpafa no Hayke — JleHMHCKasa npemusa — npegHa-
3Havanacb gmpektopy MIKWU. Ho kak pa3 nepep 3tum P.3. oTka3sanca nognu-
caTb Oymary C_ocyKAeHWeM AUCCUOEHTCKON [OeATeNbHOCTM aKafdeMuKa
A.0. Caxaposa75. Torpa C.C.KptokoB’® nossoHun CargeeBy W Mpennoxmi
MO0 KaHanaaTypy. lNpotus Heé Bo3pasun M.B. Kengbiw («A uto, MapoB pa3Bse
xy»e?»). OcTaHOBUNMCL Ha KaHanpaTtype E.M. BacunbeBa — pykoBoautens
KomnnekcHoro otaena WKW, 3aHnmasweroca npoektom. MHe ganu opaeH —
Tpynosoro KpacHoro 3HameHu. MHorvne papyrue yuéHble TOXe O6binnt
HarpageHbl.

7> CaxapoB Angpeit Omutpuesny (21 mas 1921, Mocksa — 14 gekabpa 1989, Mo-

CKBa) — coBeTCKUI Gpu3uk, akagemmnk AH CCCP, oanH 13 cosfatenein nepBoii COBET-
CKOW BogoponHon 6ombbl. Bnocneactenm — obuecTBeHHbIN AeAaTenb, AUCCUOEHT
1 NpaBo3almnTHUK; HapoaHbin aenytat CCCP, aBTop npoekTta kKoHcTUTyummn Coto3a
CoseTckux Pecnybnuk EBponbl n Asuu. Jlaypeat Hobenesckon npemun mupa 3a
1975 roga.

Kptokos Cepreir Cepreesuy (10 aBrycta 1918 — 1 aBrycta 2005) — COBETCKUIA UH-
XeHep, KOHCTPYKTOp, paboTaBLwnii B Kocmmyeckoi nporpamme CCCP, npoeKkTnpos-
LMK NepBoii MeXKOHTUHEHTaNbHON 6animcTuyeckomn pakeTol P-7.
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Al uyBcTBOBaAN Cceba He oueHb yAOOHO. iMea oTHOLIEHWe K 3ambICily 1 MOATO-
ToBKe npoekta BEHEPA-75 B Lenom, s mor ropantbca ero pesynbratamu, HO
6bin COBEPLUEHHO He YAOBNETBOPEH BYMA COOCTBEHHBIMMN SKCMEPUMEHTaMMU.
370 cnekTpomeTp b6nmxHero VIK-ananasoHa Ha cnyTHUKe 1 GOTOMETP Ha no-
CafjouHOM annapare. B nepBom 13 HMX CNeKTpbl 6bLIM NCMOPYEHDbI PaccesaH-
HbIM CBETOM, C/INLIKOM CW/IbHBIM M3-3a NMPOCYETa B KOHCTPyKuun. BTopon
Np16op M3MepAa NOTOKN M3NYYEHNUA Ha TPEX ANIMHAX BOSTH (OAHA U3 HUX Ha
nonocy CO, okono 8600 A, BTopaa — Ha nonocy H,O okono 8200 A, Tpe-
TbA — Ha yqaCTOK HenpepbiBHOro cnekTpa). Llenbto 66ino onpepeneHune Bep-
TUKanbHoro npoduna BoAAHOro napa. iHTepnpetauma 3Tux AaHHbIX He Npu-
Bena K yBepeHHbIM pesynbratam. [MpryrHa B TOM, YTO CMEKTP COJIHEYHOro
M3NyyeHuns, NPOHUKatoLWwero B rnybokme cnou atmocoepbl BeHepbl, nmeet
CNOXKHYI0 GOpMY, U3MEHAIOLLYIOCA C BbICOTOW. PaccunTaTb €€ B To BpemA Obino
HEBO3MOXHO, U TPEX GUNLTPOB ANA onpefeneHna BepTukanbHoro npoduna
BOAAHOrO Napa 0ka3anocCb HeJOCTaTOYHO.

CTano ACHO, UTO HY>eH HOBbI NPMOOP Ha NMOCagoOYHOM annapare, CrNocoob-
Hbli 06ecneunTb HenpepbliBHOE CKaHWPOBaHME CMEKTpa B LUMPOKOM Aua-
nasoHe. Ero yganocb CKOHCTPyMpoBaTb U M3rOTOBUTb K CNeaytoLen sKcne-
anumm — Ha KA «BeHnepa-11, -12» (1978). [loTom ero ycosepLlueHCTBOBaN,
a 3KCnepuMeHT noBTopuan u pacwmpunm Ha KA «BeHepa-13, -14» (1982).
Ha puc.3 npeactaBneHbl NprvMepbl CNEKTPOB, MoJflyYeHHbiX Ha KA «BeHe-
pa-11». OHM nepeKpbIBalOT CNeKTpasbHbI ArMana3oH ot 0,45 o 1,15 MKm.
Mpnbop NpuvHMMan nsnydyeHne 13 obnacTy 3eHUTa. BUgHO, Kak CMbHO 13-
MEeHSAETCA CNeKTP NO Mepe CHUXEeHUA NOCafoyHOro anmnaparta OT BepxHero
06/1a4HOrO CNNOA [0 NOBEPXHOCTU MlaHeTbl. [lofockl nornoweHus CO nH O
CTAHOBATCA BCE rny6xe 1 rnybxe, HaKNOH HeMpPepbIBHOMO CMEKTpa Bce pr—
ye 1 Kpyye. ITU KpUBblE NOKa3bIBAIOT, YTO ONTUYECKasA NIOTHOCTb 06nakoB
MaKCMManbHa B MX HWXKHEN 4YacTu, Kak pa3 BONU3M pe3Kon rpaHuubl, pac-
NMONOXEHHOWN Ha BbICOTE OKOMO 50 KM. DTO 6bI/10 BULHO U NO AaHHbIM «BeHe-
pbi-9, -10». A BOT rasoBble MONOChl NOMIOLWEHNA B HUXHEN aTMOochepe BeHe-
pbl 6bInK U3MepeHbl BiepBble. TO ObiNIo HenepegaBaemoe OLyLLeHNe, KOoraa
Mbl yBUAenun ux B EBnatopmn Ha nepBbix TenemeTpuryeckux 3anucax. Owyue-
HMe Halero 3BE34HOro yaca.

Mpn6op nmen HeobbluHbIN WKdp bubnenckoro 3syyaHna — NOAB (puc. 4, 5),
uTo pacwmdpoBbiBaeTca, Kak MsnyyeHne n Obnaka B ATmocdepe BeHepsbl. Ho
ewlé 6onee HeobblYHO BblNa ero KOHCTPYKUKMA. [leno B TOM, UTO Ham He pas-
pelwwnn caenatb B CTeHKe cnyckaemoro annapata (CA) okHo Ansa BBOAa W3-
nyyeHua. Moatomy ONTMKO-MexaHuyeckuin 610k npubopa 6bin pasmelyén
B KOpryce, KOTOPbIl BblAeprK1Bas BbICOKME JaBNEHUA 1 TeMnepaTypbl, a 3TOT
Kopnyc 6bin 3aKpennéH Ha BHewHeln cteHke CA. Ero 06bEém 6bl1 NpYMepPHO
0,5 n. UsnyueHne nogsoamnocb ceetoBogamu. BHyTpu Kopnyca Haxognamncb
ManeHbkuin KN® (KNnMHOBbIN KPyroBon UHTepdepeHUMOHHbIN GunbTp), mo-
aynatop (AMCK C npopes3amn), MoTop, KoTopbin Bpawan KA® n mogynatop,
NPVEMHMKIN N31yYEHUA, INH3bI U TEMIOBOW aKKyMynATOpP — 3anac MTMeBon
conu, nnassAwenca npu Temnepatype 38 °C. DNeKTPOHHbIN 610K pacnonaran-
ca BHYTpu CA 1 coegmHANCA C ONTUKOMEXaHNYECKUM Yepes repMopasbEembl.
Mpn6op NOAB nsrotoeunn Bo ®pyHseHckom OKB VKW, HO TexHUUYecKan KOH-
Lenuus onTUKo-MexaHn4yeckoro 611okKa 6bina paspaboTaHa u npocunTtaHa b. E.
MowkuHbiMm 1 A.Tl. SKOHOMOBbBIM C MCMNOMIb30BaHUEM OMbITa, NOJTYyYEHHOIO
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Puc. 3. lNpumepbl CNeKTPOB MHOrOKPaTHO PacCeAHHOrO COTHEYHOTO MU3MyYeHns

B ry6oKumx cnoax atmocdepbl BeHepsl. i3mepeHnsa nposogunucs B 1978 rogy

¢ 60pTa NocagoyHoro annapata «BeHepa-11» B UHTEpPBane ot 62 KM 1O NOBEPXHOCTU.
BbicoTa B KnnomeTpax JaHa OKONO KPrBbIX. 3TO MHOFOKPaTHO pacceaHHOe CONHeYHoe
u3nyyerue. MonoxeHuns cunbHbix nonoc H,0 1 CO, oTMeYeHbl B BEPXHEN YacTu PUCYH-
Ka. M3amepAnacb MHTEHCMBHOCTb U3NyyeHns, nayLero ceepxy. OHa 6bICTPO yMeHbLua-
€TCA MPU NPOXOXKAEHUN Yepe3 061aUHbIN CJION [0 NepeceyeHuns ero HYXXHen rpaHnLbl
(~49 Km). 3pecb annapaT BXOAUT B 6onee Npo3payHyto YacTb atMochepbl. Huxe 35 Km
ocnabneHyie cHoBa BO3pacTaeT — Mo NPUUYMHE Fa30BOr0 P3/1€EBCKOrO PacCeaHus.

Mo Takum cnekTpam 6binu onpeaeneHbl NOHOE coflepKaHne BOAbl B aTMochepe
BeHepbl [Mopo3 u ap., 1979; Moroz et al., 1980] n ero BepTrKanbHbIl npodusnb
[UrnatbeB v gp., 19971.
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Puc. 4. Cxema yctporictea npubopa MOAB-2: 1 — mMonouyHoe CTekso; 2 — CBETOBOA
LIMPOKOYrOfIbHOMO CNEKTPOMETPA; 3 — TennousonAuns; 4 — okHo; 5 — repmeTnyHas
Kancyna; 6 — ONTUKO-3NEKTPOHHBIV y3en; 7 — obTiopaTop moaynaTopa; 8 — KN®;

9 — wenb; 10 — nuH3a; 11 1 19 — GOTONPUEMHUKN CNEKTPOMETPOB; 12 — pefyKTop
nsuratens 13; 14 — cBeTOBOJ Y3KOYroflbHOro CreKTPoMeTpa; 15 — cKaHupyoLlee
3epkano nocnepHero; 16 — Ban gsuratena 17; 18 — 3epkano; 20 — ckaHupyioLiee
3epkano YO-dpotomeTpa 21; 22 — namna; 23 — $oTONprEMHMK ONOPHOTO KaHana

Puc. 5. BHewHuin Bug npubopa MOAB. O603HaUeHNA TaKme e, Kak Ha puc. 4, Kpome
no3. 24 — 650K 3neKkTpoHMKN. CBETOBOAbI 2 1 14 NOMeLLeHbl B MeTaniopykas. [ep-
MoKancyna 5 He BUAHA, Tak Kak HaxoanTCA BHYTpu (nog cioem Tensionsonauumu 3),

1 YCNOBHO NMoKa3aHa NyHKTUpHoW cTpenkoi. CHapy»u TenfionsonAauma 3 nokpbiTa
cTanbHom donbrom
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nmn Ha «BeHepe-9, -10» 1 ewé paHblie Ha «BeHepe-8». OHN obnapganun yHu-
KanbHbIM HOY-Xay B 9K30TUUYECKOWN TeXHMKE GpOTOMETPUYECKNX UCCIIe0BaHA
Ha BeHepuaHcKmx CA.

[IBa Hukonaa — H.A. NapdeHTtbes 1 H. A. CaHbKo — oTBeYanu 3a pa3paboTky
aneKkTpoHHow cxembl MOAB. Ho kntoueBbimu dpurypamum skcneprmenta VIOAB
KakK uenoro 6binvn boprc MowkuH n Anekcein SKOHOMOB.

McTonkoBaHMe NonyyeHHbIX AaHHbIX OKa3anoCb HEMpPOCTbIM AEeNOM, O HEM
nonaéTt peub B cnepylowem pasgene. lNepef 3TMM CTOUT pacckasaTb O He-
CKOMbKUX ApYrux pesynbTaTax.

MKénTbin uBeT BeHepbl 03HayaeT, YTo B €€ aTMochepe NPOUCXOAUT MoroLLe-
HU/E Ha KOPOTKMX BOJHAX. AnbGefio NiaHeTbl YMEHbLLAETCA HA A/IMHAX BOJH
Kopoue, NpumepHo, 5000 A — B cuHeit, dronetosoir, YD-uacTax cnekTpa.
MNpupopaa nornotTutensa ocTaérca NpeamMmeToM N3yUYeHUsa U AUCKYCCUIA B Teye-
HVEe MHOIVX gecaTuneTuin. 3aragouHblin «YO-nornotutenb» BCE eleé He OTo-
XaectBnéH. NHTepecHas MHPopmMaumsa Gblia monyyeHa Npu MOMOLM CKa-
Hupytowero ¢otometpa KA «BeHepa-14» [DkoHomoB 1 ap., 1983; Ekonomov
et al., 1984]. 3tot doTtomeTp 6bIN OAHMM 13 6noKoB Nprbopa NOAB-2. CkaHu-
poBaHMe — Mo 3eHUTHOMY Yy ob6ecrneyrBano N3MepeHne NOTOKOB M3fyye-
HUA, NPUXOAALLErO U3 HECKONIbKMX PA3/IMYHbIX HAaMNPABIEHWUI, BKNIOYAA 3eHNT
1 Hagup. OunbTp BbIAENAN AUanasoH AnuH BosH ot 3200 go 3900 A.

M3mepeHna npoBoaunncb B MHTepBasie BbICOT OT 62 A0 46 KM. Bnepsble at-
MocdepHoe YD-nornoweHne Habnoganocb usHyTpu. Okasanocb, uto 90 %
NoToKa nornowaerca sbiwe 60 km. a3 SO, norowaet YO-nsnyyeHve, HO Ha
3TUX BbICOTaX €ro C/AMWKOM Masno. Vi3amepeHnA nokasanu, 4to Bbiwe 58 Km
npupopa nornotutens JomkHa 6biTb MHOW. CKopee BCero — 3TO Kakas-To
NPYMeChb K BELECTBY a3p030JibHbIX YacTuu,. Huxe 55 KM KoHueHTpauua SO,
CTaHOBUWTCSA, NO-BUAMMOMY, Y€ AOCTAaTOYHO 6ONbLION, YTO6bl CO3AaTb Ha-
6nogaemoe nornouleHve. B nHtepBane 55...58 KM nornoweHne npakTuye-
CKM OTCYTCTBOBAsO. JTOT 3KCNEPUMEHT ABNAETCA eAMHCTBEHHbIM HaAEXHbIM
WUCTOYHMKOM [aHHbIX O BepTMKanbHOM pacnpegeneHun YO-nornotutens,
a 3HaTb €ro OYeHb BaXXHO AJ1A MOHUMaHUA AUHaMUKK aTMochepbl BeHepsl,
NOCKONbKY Heprusa NOornowWéHHON Ha 3TKUX BbICOTax pagnaunm MoXeT nrpaTb
BaXKHYI0 pOsib ANA NogaepXaHusa cyneppoTauunu.

Ha KA «BeHepa-11, -12, -13 1 -14» BaXHble HOBble pe3ynbTaTbl OblIM Nony-
YeHbl He TOSIbKO Hallel, HO U apyrumu Tpemsa nabopaTopusamMmU MAAaHETHOrO
otgena:

1. 3mepeHrie N30TOMHOrO COCTaBa MHEPTHbIX ra3oB (Macc-CNeKTpomeTp —
B.T. |/|CTOMVIH K. B l'pequB A.B. KouHeB 1 gp.). Okazanocb, 4To OTHOLIEHME
nsotonos Ar’%/Ar*® Ha BeHepe 6nm3ko K 1, T.e. B 300 pa3 6osblUe, Uem Ha 3eM-
ne. 9T M30TOMbl UMEKT PasHoe NPONCXoXKAeHNe, Ar*® NpuHaanexuT K uncny
PEennKTOBbIX (T.€. ero cofepkaHre 0CTaBaioCb HEM3MEHHbIM CO BPeMeHM 06-
pasoBaHnA aTMOCchepbl), B TO Bpema Kak Ar* — NpPOoAyKT PafnoaKTUBHOIO
pacnaga mn3otona K™ B Kope nnaHetbl. 1o gaHHbIM KA «BeHepa-13 u -14»
6b110 HAAEHO, YTO OTHOLLEHME N30TOMOB HEOHA TOXE OT/INYAETCA OT 3eMHO-
ro, XoTA 1 B ropa3fo MeHbLUeln CTerneHu.
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2. MiamepeHune copgepxanus CO n SO, non 0651a4uHbIM Coem (ra3oBblil XpoMa-
Torpadp — JI.M. MyxuH ¢ konneramu). Macc-cneKTpomeTp 1 ra3oBblii XpoMa-
Torpad oTANYHO JAononHANW apyr apyra. MNpenmyLwecTtso NepBoro B TOM, YTO
TOJIbKO C €ro NOMOLLbIO MOXXHO U3MEPSATb M30TOMbl, BTOPOro — YTO OH MOXET
N3MepATb HEKOTOPbIe MOJIEKYNIAPHbIE KOMMOHEHTbI, MPaKTUYeCKn He foCTyn-
Hble Macc-cnekTpomeTpy. Mprmepom asnaetca CO — 3Ta MoneKkyna nmeert Ta-
KYI0 e Maccy, Kak n N,, 1 Macc-CnekTpOMETP MX PasfinuuUTb He MOXKeET.

Ins MyxuHa ra3oBblii xpomaTorpad «BeHepbl-11, -12» 6bi1 NEPBbIM OMNbITOM
pa3paboTkm KocMuyeckoro npubopa, Ho JleB ¢ 3Tum aenom crnpasunca. OH
co3pan paboTocnocobHyio rpynny crneymanncToB no ra3oBor XxpomaTorpa-
¢um B KU (B.Bb. boHpapes, [. ©. HeHapoKoB) 1 HaLLEN XOPOLLYHD BHELLHIOW
Koonepauuio. K coxaneHuio, paclumopoBKa AaHHbIX ra3oBOro xpomaTorada
He Bcerga ogHo3HayHa. bonee cnoXHbIli BapraHT Nprbopa, yCTaHOBNEHHDIN Ha
«BeHepe-13, -14», popmanbHO paclwmpun nepeyeHb NAeHTUGULNPOBAHHDBIX
COefVHEHM, HO 3TN HOBblE NAEHTUOUKALNN eLLé HYKAloTCA B MPOBEPKe.

3. O6HapyXeHMe  HU3KOYACTOTHOrO  CMOPAAMUYECKOro  pafMou3flyyeHun
B HUXHe atmocdepe (J1.B. KcaHpomannTn); BO3MOXKHbBIA UCTOYHUK STOTO U3-
nyyeHuA — rpo3osble pa3pagbl. BHauvane J1.B. nonaran, 4to OHW BO3HMKaOT
B obnlakax, HO BMOCNEeACTBAM PE3KO M3MeHWN TOUKy 3peHuA. OH BblgBUHY
nosgHee rmnoTesy, YTo OHM CBA3aHbl C aKTUBHOW BYJIKAHNYECKOW AeATeNbHO-
CTbio Ha BeHepe.

HACA B 1978 rogy ortnpasuno muccuio NMUAOHEP-BEHEPA, cocTosBlyo u3
CNYTHUKA W 4YeTblpéX aTMoCchepHbIX 30HAOB. CpaBHUBAA HalW pe3ynbTaTbl
C aMepUIKaHCKMMY, MOXHO CKa3saTb, YTO Haluy 6binu NMOGO Ha TOM e YpOBHe
(macc-cnekTpomeTpua 1 razoBas xpomaTorpadus), nnbéo BoobLie yHMKanb-
HbIMK (ONTHMYEeCKan CNeKTPOCKOMNUA 1 rPo3bl).

Halum n amepurKkaHCcKne nccnegoBaHmA BHECTV 3HAUNTESNbHbIN BKNaj B COBpe-
MEHHYI0 KapTWHY CNOXHbIX NPOLEeCCOB B aTMochepe BeHepbl, BKNtoYasa cuib-
HbIl MApHUKOBbLIN 3ddeKT, PpopmMpoBaHME MHOFOCTONHON a3PO30SIbHON
CpeAbl, XMMMYeCKNe NpeBpaLLeHns, ANHAMUKY 1N Aa)Ke PaHHIo 3BOJIOLMIO.
JeTanbHo 6bInn M3yyeHbl BepxHAA aTMocdhepa 1 0b6nacTb obTeKaHUA nnaHe-
Tbl CONTHEYHbIM BETPOM. Mbl bl MpUrnaLleHbl y4acTBOBaTb B CO3faHuUM 06-
30pHON KHUMM «BeHepa» (nop pepakumenn XaHTeHa U Ap.) U3 MHOTOTOMHOM
Apu3oHckon cepuu, ngasaemon B CLUA. SkcneprmeHTanbHble pesynbTaThbl
COBETCKUX 1 aMePUKaHCKMX MUCCUIA cObpaHbl B MeXxayHapogHowm mogenu aT-
mMocdepbl BeHepbl — VIRA, coctaBneHHoi nog srugoii KOCMAP [Moroz et al.,
1985].

Ycnexn VIKKN Ha «BeHepe-11, -12» crnagunn BnevaTtneHne o nposane ABYX
3KCMEPUMEHTOB, KOTOPble HayanbCTBO CUMTano Hambonee BaKHbIMU, — 3TO
nonyyeHne LBETHbIX NaHOPaM M aHanmM3 3MEMEHTHOro CocTaBa rpyHTa npwu
nomolymn npubopa POC (peHTreHOBCKOro GpnyopecLieHTHOro CnekTpoMeTpa).
AHanu3 coctaBa rpyHTa NpoBecTn 6blN0 HEBO3MOXKHO, MOTOMY YTO He cpa-
6oTano 3abopHoe ycTponcTBo. A LBETHble NaHOPaMbl He MOAYYMIUCL U3-3a
TOro, UTO OTKa3anu MexaHW3Mmbl, OTKpbIBatoLWme KpblwKy Kamep. Ha KA «Be-
Hepa-13 1 -14» oba 3TUX SKCNepuMeHTa 6blIM BbINOMHEHbI. AHann3 cocTaBa
rpyHTa BeHepbl 6b11 noncTnHe yHuKanbHol paboTton. Ha 3oHpgax muccum
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MMWOHEP-BEHEPA Hukaknx 3agay Mo MCCnefoBaHUIO MOBEPXHOCTW M FPyHTa
BeHepb! He cTaBMNOChH.

Mocne «BeHepbl-11, -12» B UKW npuexana generayua HACA, B KOTopoii 6b11m
BefyliMe amMeprKaHCKme YuyéHble B 006nacTu nnaHeTHbIX WcCiefoBaHWN
1 yyactHmkn muccun NMUOHEP-BEHEPA. bonbuie Bcero a pasrosapusan c Ko-
nuHom (Project Scientist) n Tomacko — HayuHbI pykoBoauTenb doTomeTpu-
YecKoro sKcneprmeHTa Ha cnyckaemom annapare. Okasanocb, 4to o6a oHM
UMeEIOT CNaBAHCKME KOPHU — nX npefKkun 6binv KonuHesckme (nonsaku) n To-
MalueBcKme (cnosakum). C Tomacko A notom paboTan npu coctasneHnn VIRA.

(MopmanbHaA No3nLMA HayYHOrO PYKOBOANTENA NpoeKTa Ha «BeHepe-11,-12»
nepewna K B.[. Kypty (poTtauus!), a uto Kacaetca «BeHepbl-13, -14», TO Mbl
[oJiroe Bpemsa Kak-To 06 3TOM He gymanu. A Korga BCMOMHWAM — CUbHO
YAVBUINCH: HAayYHbIM pyKOBOAWTeNnem 6bin 3anvcaH 3aM. fupekTopa Bauec-
naB Muxannosuy banebaHoB. Boobuie cpeaun uneHoB aupekumun Habnoaa-
NOCb HEKOTOPOE TOMAEHUE BOKPYT 3Tnx Bonpocos. Cam P.3. TyT Bpoae 6bl HK
Ha UYTO He MOKYLIAJCA, ero Bpemsa npuwno nosgHee. Ho 3ambl — B.T. 3onoty-
XVH 1 B.M. bane6aHoB — nmenu Buabl. OgHo Bpems B.T. 30n0TyxumH, matema-
TUK No o6paszoBaHuio, Obin KyprpyoLwrmM 3aMmom Hawero otgena. Korga nocne
ycnexa «BeHepbl-11, -12» A HanMcan cTaTbio 06 3TOM B OAHY M3 LEHTPANbHbIX
raset, P.3. ckasan, yTo Takue CTaTbW AOMKHbI MOANUCHIBaTL OdrLManbHble
nunua, umes e smay B.T. 3onotyxuHa. f, ectectBeHHO, He cornacuncs.

Takne 3nu3ofbl CNy4yanncb, HO, B OOLLEM, OTHOLLEHUS C AMPEKUMEN Y MEHS
6binm MUpHble. EQnHCTBEHHOE, 3a Yem P.3. cTtporo crnegwmn, utobbl s He BbICO-
BbIBAJICS MO YacTU BbIGOPOB B AKaemuIo: He fenas AOKNafoB Ha CobpaHmMsx
OO®A, He menbKan, Mo BO3MOXHOCTY, Nepes akagemukamun. WKW Bbiasuran
MEHSA B UJieHKopbl elwé co BpeMéH lNeTpoBa, A Habupan Kakoe-To YNCIOo Fofo-
COB, HO OcTaBasicA 6e3HaAEKHON «LLIAHCOHETKON» — MO TepMuHonornm Jok-
mopa. CargeeB «TonNKan» raneesa’’ n pacuvwan eMy fOpory, Kak Mor.

NETEKTWBHAA UCTOPUA 0 BOJAE HA BEHEPE

B Hawwmx onTnuyecknx cnektpax 6biia 3awmndpoBaHa UHPopmaLus o coagep-
XaHuun Bogbl B aTmochepe BeHepbl — Kak o0 nmonHom (B ctonbe eagnHMYHOIO
CeYeHus), TaK 1 O BbICOTHOM npodune. MonbiTkn n3mepuTb cogepxarue H,0
Ha pasHbIX BbICOTax Aenanucb 1 paHee, HauMHasa ¢ «BeHepbl-4», HO, Kak No3A-
Hee CTano ACHO, OHW AaBanu MO KaKMM-TO MPUYMHAM CUSIbHO 3aBbllEHHble
BENNYMHBI. [POBOAUIN 3TN U3MEPEHMA NPU MOMOLLM XMMUYECKMX JATUMKOB.
Ha «BeHepe-12» 1 6onbliom 3oHAe «[MoHep» AN TOW e Lenn 1Cnonb3osa-
NNCb ra3oBble XpoMaTorpadbl. Yl oHY TOXe fany 3HaYeHrs, Ha NopsaAoK 60/b-
LM, YeM MOMYYANOCh U3 HALLIMX ONTUYECKNX CNEKTPOB.

PaclumndpoBKka nonyyeHHbIX CNeKTPOB 6bifia HENErKMM OEfOM 13-3a UX HIW3-
Koro paspeteHus. Monocel, NpeAcTaBneHHble Ha PUC. 3, COCTOAT U3 COTEH

7 Tanee Anb6ept AGy6akuposuy (poa. 19 okTAGpPA 1940, Yda) — COBETCKMIN U POC-
cuncknn pmsuk. Akagemuk PAH (c 1992 ropa). MouétHbin gupektop MHCTUTYTa KOC-
Muyecknx nccnegoBanuim PAH.
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Hepa3peLlEHHbIX IMHWUIA, Ha GOPMY U MHTEHCUBHOCTb KOTOPbIX BAVAT TEM-
nepatypa, AaBneHne, MHOTOKpaTHOe pacceaHue, NpUYEM Bce 3T daKTopsbl
3aBUCAT OT BblCOTbl. COBpemMeHHble 6a3bl CNeKTPasbHbIX AaHHbIX TOrga oOT-
cyTcTBOBanu. A ncnonb3oBan NPUOGAMXKEHHbIE MOAENU MONOC MOrNOWEHNSA
1 onybnmnKoBaHHble pe3ynbTaThbl 1Ta6OPaATOPHbIX M3MEPEHMI, OBHAKO UX H6blIO
He[OCTaTOUYHO, TaK Kak TpeboBanuCb BbICOKME TemmepaTypbl U AaBSeHUs.
YT06b1 3aKpbITb 3TY 6pelub, H. A. MapderTbeB 1 H.®. CaHbKO M3roToBMUAN ON-
TUYeCKylo KioBeTy, paboTasLuyio o 500 °C n 20 6ap. Mbl 3anonHanu eé Boas-
HbIM MAPOM U1 N3MEPSANN CNEKTP NPONyCKaHWA Npy NOMoLLM NabopaTopHOro
cnektTpomeTpa. OKa3anocb, 4To B 3Tol Hebonbwoli (0,5 M) KioBeTe 6bino Npu-
MEPHO CTOJSIbKO e BoAbl — OKoJ1o 1 r/cM? — CKOMbKO BO BCE TONLWe aTMo-
chepbl BeHepbl!

STy BeNMUYUHY Mbl OMpeAenvnun NpaBWibHO, HO, KakK MO3AHee CTano ACHO,
CMOTKHYNNCb Ha APYroM, @ UMEHHO Ha BePTMKanbHOM Npoduie copepaHuns
BoAbl. OH MONYYMNCA HECKONbKO CTPaHHbIM — OTHOCUTENbHOE cofieprKaHue
YMeHbLLUANoCh C BbICOTON. TO e camoe HalUnu amepukaHcKue nccienosatenu
JNynza v SHgpto AHr. OHKM npoBenn B Halwel nabopaTopumn HECKONbKO Meca-
LEeB 1 aHaNM3MPOBaJIN 3TN CNEKTPbl COBEPLUEHHO HE3aBNCMMO; MM MOMOrana
J1.B. 3acoBa, A Nog4épKHYTO He BMeLMBaNcaA. Takoe COBNageHve B BbiIBOJAX
[BYX HE3ABUCMMBIX FPYMM Ka3anocb oyeHb ybenmTenbHbiM. Ho no3aHee Bbisic-
HWUJTOCb, YTO BCe Mbl ownbanuck. Yxke B 1990-x rogax H. . UrHaTbes (B To Bpe-
MA MOV acnupaHT, a ceyac 6necTAWMNN CaMOCTOATENbHbIN YYEHbIN) B3ANCA
nNpocuYnTaTb BCIO MHTeprpeTaLmio 3aHOBO — C MUCMONb30BaHMEM COBPEMEH-
HOW 6a3bl CNEKTPaNbHbIX AaHHbIX, MOIMHENHOIO METOAA PacUYéTa CUHTETUYE-
CKUX CNeKTPOB 1 Honee CcTPOroro yuéta MHOrOKpPaTHOro pacceaHus. Bolunc-
NTeNbHble BO3MOXHOCTY TOXe YLy ganeko Bnepéq. Pesynstat nonyumnca
apyron n ¢mamnuyeckn 6onee MOHATHBIA: OTHOCUTENIbHOE COAEpP)KaHUe BOAbl
C BblcOTOM He MeHsieTcA. OHo cocTaBnseT okono 30 %o B MHTEpBane BbICOT
0...50 KM, 1 Jaxke, BO3MOXKHO, HECKONIbKO YBESIMYMBAETCS C NPUBAMKEHNEM
K MOBEPXHOCTU B HMXHEM cfioe TonwuHon 10 KM. Konsa npogenan nonctuHe
TUTAHUYECKYI0, OYeHb KPOMOTAMBYto paboty. MNybnukauma no Hen [UrHatbes
n ap., 1997] nonyumna npemnio MAUK — n3gatenbctea PAH.

Jlyuza v SHApto AHr NpresXanu K Ham No Nporpamme obmMeHa YYEHbIMU ABYX
aKafleMnii — aMepPUKaHCKOWM 1 Hawel. BepHee, Jlyn3a no obmeHy, a DHApPIO,
€€ MyX, Kak uneH cembu. Ho SHapto AAHr — He MeHee N3BECTHbIN YUYEHDIN, 3TO
eMy NpuHagnexuT naes, 4to obnaka BeHepbl COCTOAT M3 BOAHOIO pacTBOpa
CepPHOW KNCNIOTbl. DHAPIO PaccKasblBasl, UToO ero otel 6bi1 0UeHb NPOTUB 3TON
noesaku: «Bac cowniot B conAHble Konu». OHW XNNn B MasieHbKOM HoMepe
aKafleMnyeckom roctrHuLpbl y MeTpo OKTAGPbCKasA 1 Kaxablii AeHb npresxa-
nu Ha paboty B KW, nm ganu pabouee MecTo B OOHON U3 «NapuUKMaxepCKunx».
[lpy»ecKne OTHOLIEHNA COXPaHWINCb HafJoJIro, MHOrO pa3 NoToMm A BCTpe-
yanca c Humn B CLLA.

MouTtn 10 neT mbl TBEPAO BEPUNIY B Hall NepBOHaYanbHbIA (HeMpPaBUSIbHbIN)
npodunb H,O. COMHeHMs NOABUNUCH, KOrAa BO BTOPOI nonosuHe 1980-x ro-
[l0B B HazeMHbIX HabnogeHnAx BeHepbl Npoun3oLWwén HeoXnaaHHbIA NPOpPbIB.
OKasanocb, YTo CNeKTP HOYHOW CTOPOHbI BeHepbl B 6nvkHem WK-grnanasoHe
COOEPXMNT AeTanu, KOTopble OOBbACHAIOTCA «MPOCaYMBaHNEM» TEMIOBOro U3-
nyyeHuna aTMochepbl U MOBEPXHOCTN CKBO3b OONAUHbIA CNOWM B HECKONbKUX
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OKHax npo3payHoct CO, Cranm nofyyatb CMeKTPbl 3Tux Jetanen c Bbl-
COKMM pa3pelueHnem — okono 1cm m nyduwe. VX nHTepnperauma npu-
BOAMIA K BblBOAY, 4TO cogepxaHne H,O MOCTOAHHO B MHTepBane BbiCOT
10...40 Km. Hago 6bU10 MCKaTb MPUYMHBI PACXOXKAEHUS C HAWVMK BblBOAA-
mu. Ikenmc Monnak’®, KOTOPBbIN 6bin KntoueBoin GpUrypoi B MHTeprpeTauum
JaHHbIX Ha3eMHbIX HabnoaeHU, MONPOCKA AaTb eMy Haly cnekTpbl. A 3Han
€ro MHOrO NleT 1 HeMefneHHOo ux nepegan. Ho [kenmc ymep, Tak 1 He ycres
HUYero ¢ HAMK caenatb. Torga A gan 3Ty 3agady Kone MrHaTbeBy, 1 OH C Hel
6nectawe cnpasunca. BoT Takas ¢ Bogon Ha BeHepe nonyuunacb cioXxHas,

MHOrornJjlaHoBaA NCTOPUA.

[.B. Tutos, H.U. VrHaTbeB 1 B.N. Mopo3 y nHa cToneTHero fy6a B nepepbiBe MeXay
ABYMA 3acefaHNAMUN COBMECTHOW KoHdepeHLun no ¢usmuke nnaHet AH CCCP
n AH YCCP

Cynbba Boapl Ha nnaHeTe BeHepa — opHa n3 eé TaiH. MNouemy eé Tak mano?
Hapo ckasaTb, UTo, HECMOTPS Ha HUUTOXHOE KONMYECTBO, BOAA UrpaeT 6osb-
Wyt posib Ha 3Tol nnaHete. OHa JaéT 60MblON BKIaA B NMapHUKOBBIN 3¢-
beKT, yyacTByeT B XUMMYECKUX peakumsax, B 06pa3oBaHnM Yactul o6nayHoro
cnos. k. Monnak B 0gHOM 13 CBOMX PabOT MoKasas, YTo MOBEPXHOCTb Be-
Hepbl 6bina 6b1 Ha 150 °C xonoaHen, ecnu 6bl B HEl He OblNO TeX HUUTOXHbIX
ClefloB BOAbl, KOTOPbIE Mbl TaM O6HapPYXnn.

B3rnAJ 3A OKEAH: SMCCKUM LEEHTP

[I>x. Monnak HaumMHan CBOIO HayuyHyto Kapbepy B 1960-x rogax. OH ony6nvkoBan
TOra HeCKOJSIbKO cTaTeil 0 NMapHUKoBoMm 3ddekTe Ha BeHepe B coaBTOpCTBE
¢ Kapnom CaraHom. Moxoxe, uto CaraH Obin «nAeHbIM BAOXHOBUTENEMY,

8 MNonnak Ixenmc (aHen. James B. Pollack, 9 wions 1938 - 13 nioHs 1994) — amepu-
KaHCKMI acTpodusuk, paboTtaBwnii B iccnepoBatenbckom LeHTpe Siimca (NASA).
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a pacyéTtbl genan [xmum. Yepes HekoTopoe Bpemsa coto3 pacnanca. [xxum ye-
xan B KanudopHuio, rage 0o KOHUA CBOMX AHel paboTan B DMMCCKOM LieHTpe
HACA. 370 o4eHb 60onbluoe 1 JOBOIbHO TaMHCTBEHHOE yupexaeHue. Ero co-
TPyAHVKaM 3anpeLiaeTca BeCTU MOYTOBYIO Nepenncky C rpaxaaHammn Haluemn
cTpaHbl. Cnaea 60ry, Korga Bolusia B 06MXo[ 3NeKTPOHHaA NoyTa, Ha Heé 3To
He pacnpocTtpaHunn. Hago ckasatb, uto HACA, Kak 1 Halw PocaBrakocmMoc, 3a-
HMUMAETCA He TONIbKO KOCMOCOM, HO 1 aBuaument. lMraHTcKme aHrapbl 1 aspo-
OVHamunyeckue Tpybbl — MepBoe, UTO BMAWUT nocetutenb. A Obin Tam ofuvH
e[IVHCTBEHHbIV pa3, B cOCTaBe Aeneraunn. Ham Hagapunm nayku KHWTK 1 oT-
TUCKOB CTaTeil. Mbl HaVBHO MOMPOCKAN NOC/ATb BCE 3TO MOYTON, 3abbIB NPO
«pexnmy». HNKTO HMYero He nonyuns.

MycTnn Hac, KOHEYHO, TONbKO B OTKPbITble abopatopuun. Tam ecTb 1 Takue,
NPUYEM OYeHb CUNbHblEe. 3aHUMAIOTCA MNAHETHbIMW WCCNEfOBaHUAMMU: Ha-
6MI0OEHNAMMN C 3eMAIN U CAMONETOB, MOAENAMU OOLLeN LUPKYNALMN NnaHeT-
HbIX aTMochep 1 Jaxe dK306uonorven. B ogHomn u3 Hux paboTaeT Mol apyr
[Lein KpyKLeHK, 0 KOTOpoMm A yxe nucan. Habnopgate Oenn e3gnut Ha obcep-
BATOPUW C KPYMHbIMM TeNeckonammn n pekopaHon MK-npo3payHocTblo, 605b-
Le BCero Ha raBanckyto obcepsatopuio MayHa Kea.

B Hauane 1990-x rogoB MHe NPULINOCH MHOFO BO3UTbCA C MHXKEHEPHOW MO-
nenbto atmocdepbl, Heobxoanmon ana obecrneuveHns Noséta aspocTtaTa B aT-
Mocdepe Mapca. Al ncnosnb3oBan gnsi HEE, B OCHOBHOM, PAcU€Tbl, cieNlaHHble
bo6om Xa6epne79, N HECKOJIbKO pa3 C HUM BCTpeyvanca. Ero obnactb — 3710
mMoZenu obuiei UMPKYIaUUM U norpaHuyHoro cnoa atmocdepbl Mapca.
Bob6 — oaunH n3 yueHnkos . MNonnaka — B nocsiegHme roapl NbiTaeTca «npo-
6uTb» B HACA npoeKT no co3gaHuio CETU METEOPOSIONMUYECKMX MasblX CTaH-
umn Ha Mapce.

B diMcckom LeHTpe 6onbluoe pa3BuTMe nonydmna camonértHaa MK-actpo-
HomusA. [naBHaA NMpUUYMHA HeNPO3payHOCTU 3eMHol atmochepbl B VK-ana-
nasoHe — 3TO BOAAHOWN Map; OH OCTaBNAET OTKPbITbIMU TONIbKO Hebonblume
YUYaCTKU ANIVH BOJIH, TaK Ha3blBaeMble OKHa Npo3payHocTui. Ho koHueHTpauua
BOAAHOrO Mapa 6bICTPO YMeHbLIAeTCA C BbICOTON. CTOMT NOAHATLCA Ha 10 KM,
W MornoweHne CUIbHO ymeHblaeTcA. B dnmcckom ueHTpe ¢ 1960-x rogos
Havyanu CTpouTb caMonéTHble obcepBaTopun, 060PYLOBAHHbIE ACTPOHOMU-
yeckon MK-annapatypoii. Camas 6onbluas 13 HUX (C Teneckonom AMamMeTpom
2 M Ha 60opTy) — obcepBaTopma umeHn xxepapaa Konepa. OH 6bin 1 3gech
nepsonpoxoguem. K coxaneHuio, MHe He yaanocb eé yBugaetTb — oHa 6bina
Ha apyroi 6a3e BO Bpems Hallero Br3uTa. Celyac oHa yke 60sbLue He fieTaeT.
Ha cmeHy eln roToBuUTCA fpyrasa — € Tefieckonom gnameTpom 3 m!

Ixenmc Monnak 3aHMManca B J1Mce He TONbKo Teopuei. Y Hero 6binm cTa-
Tbn MO n3mepeHusam MK-cnektpos BeHepbl 1 Mapca Ha camonéTHbix obcep-
BaTOPUAX. DTO ObINN CMEKTPbl C OTHOCUTENBHO HU3KMM paspelleHuneMm, U,
Nno-BUAMMOMY, He OUYeHb HaféXHO KannbpoBaHHble. Mo cTaTycy OH 6bln py-
KoBoAMTENEeM COOTBETCTBYIOLMX SKCMEPUMEHTANbHbIX FPYMM, HO Cam 3KC-
NeprvMEeHT — 3TO He ero HacToAWaA CTMxmA. BepoAaTHO, No3ToMy yacTb ony-
6/1MKOBaHHbIX Pe3yfnbTaToB OKasblBasilacb HefocToBepHoN. Ho [xenmc 6bin

79 Xabepne Pobepr (aHa/1. Robert Haberle), Miccnegosatenbckuin LeHTp diimca HACA.
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6orom Tam, rae TpeboBanuch rnybokre prsnyeckme 3HaHUA 1 FONIOBONIOMHbIE
BbIUNC/IEHUSA.

B koHue 1960-x 1 Hauyane 1970-X SUMCCKUI LEeHTp Bbifl, KaK y HaC roBOPAT, ro-
NIOBHOW opraHu3auuen no nepBbiM KOCMUYECKUM 3Kcrneanuuam K tonurepy
n CatypHy — KA «noHep-10» n «MnoHep-11». Bce ocTanbHble amepurKaH-
CKMe nnaHeTHble NMPoeKTbl Bena Apyrasa opranusauma — JPL. KA «lnoHep»
npopabotan 29 neT, U TONIbKO HelaBHO NpPeKpaTUIach ero cBsA3b C 3eMNén —
Ha pacctoaHun 82 a.e.

OYPBE-CNEKTPOMETPUA

Al NbiTaloCb BCMOMHMWTb, KOTAa 1 FAe A NpoynTas BnepBsble cnoBo «dypbe-crek-
TpomeTpua». ECnn nopbITbCA B CTapbIX TeTPagAX, HaBEPHOE, MOXHO HaWlTu.
[ne-To B Hauane 1960-x. A 661 cpa3y 3axBayeH naeen 3Toro 3aMmeyaTenbHOro
MeTofa: BMEeCTO Noc/efoBaTeNbHOM PErncTpaLmm CnekTpasabHbIX S1eMeHTOB,
KaK 3TO fenaeTca B CKaHUPYIoLeM CMeKTPoOMeTpe C MPU3MOIN UN PeLLETKON,
3anncbiBaTb MHTepdeporpaMmmy, a ocTanbHylo paboTy BO3NOXUTb Ha MaTe-
MaTuKKy, Molyyasa CnekTp npu nomolym obpatHoro npeobpasosaHua Oypbe.
Ecnu B cnekTpe N 31eMeHTOB, TO NonyyaeTca BbiMrpbiw B N pas B oTHoLLe-
HUW cUrHan/wym. OTO TaK Ha3blBaeMblll Bbirpbiw QenpxeTTa. A, Kpome Toro,
BXOZHOe OTBepcTue MHTepdepomeTpa Npu TOM e CNeKTPasibHOM paspelle-
HUW 3HauWTenbHO Gonblue NO MAOWAAW, YeM BXOAHAA LWeNib KlacCMyecko-
ro CNeKTPOMETPa, N B HEro MPOXOAUT ropasfo GONbLUMIA MOTOK U3NyYeHus,
ecnn, KOHeYHO, 0OBEKT NPOTAXKEHHDIN, @ He TOYeUHbIN. ITO BbIUTpbIW MaKu-
Ho. iImeHHO 6narogapa 3Tum npeumyuiecteam MNbep KOHH 1 ero coTpyaHmKm
B cepeanHe 1960-x nonyumnun VK-cnektpbl BeHepbl n Mapca ¢ pekopAHbiM
pa3spelueHnem — go 0,01 v Ux Npro60op GblS1 FONIOBOIOMHO CJTIOXHBIM. fl HU
0 YéM NoJOBHOM He MOT 1 MeyTaTb.

Tem He meHee nonbiTKa caenatb Gypbe-CneKTpomeTp ANnA HabnogeHuin ¢ Te-
neckonom 6bina 1 y meHs. 9To bblla coBMeCTHaA paboTta ¢ VIHCTUTYTOM Kpu-
ctannorpa¢um. Tam nog pykosoacteom bopurca Hukonaesuua peyyluHrkoBa
1 lfeHHaana OmuTpresnya LHbIpEBa Obl M3roTOBMIEH ONTUKO-MEXaHNYeCKNI
6nok. Al oTBeYan 3a aNeKTPOHUKY 1 NPoBHble HabnogeHuA. Mbl Bbibpany 3a
OCHOBY Npef/ioKeHHbI MepLem nonapusaumMoHHbIN $ypbe-CNeKTpoMeTp.
OH He TpeboBan 60nbLION MeXaHNYeCKo TOYHOCTH, 1 ONTMKa Oblia Kak pa3
no npodunio MHctutyTa Kprctannorpaduun. Nprnbop n3rotoBuaun, 1 Mbl BTPO-
ém oTnpaBunnch B KpbiM HabntogaTb cnekTpbl fOnuTepa u ero cnyTHUKoOB. Ha-
6niogeHVA NpoLnKn ycnewHo, cTaTba 6bula ony6nmkosaHa. Bcé e pesynbra-
Tbl pa3oyapoBbiBanu. MonApu3aLMoHHbIN UHTEPPEPOMETP NMeET Cepbe3Hble
OrpaHVyYeHnA No Pas3HOCTY XOfa, CNeKTpasbHoe pa3pelleHne HU3KOoe, 1 Mo-
aTOMy BbIMrpbiw QenpkeTTa Obl1 HEBENUK 1 Cbefjanca NOTEPAMU B ONTUKE.

Mpu6op notom gonro nbinuscsa Ha nonke B MAMLL 1 6bin nocteneHHo pa3obpaH
Ha KomrnekTyowme. OCTanncb OTIMYHbIE OTHOLIEHNA C MOVIMM COaBTOPaMMU.

Korga Hauanucb Kocmmueckre pena, npo  dypbe-CreKTPoOMeTpuio MHe
XEctko HanomHun IRIS — oavH n3 rnaBHbix Npubopos «MapuHepa-9».
Okono 20000 cnektpoB Mapca c pa3peweHvem 2,4 cv' B AvanasoHe
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oT 5 Ao 50 MKM — passe MO C 3TUM CPaBHUTbCA HalK MapcuaHckue
AaHHbIe?!SO 3a HeCKOJIbKO NIeT 0 3TOro Hayanucb aHanornyHble HabnoaeHnsa
nnaHeTbl 3eMNA Co CrnyTHUKa. Bonbluoi UHTepecC K Takum M3MepeHnam 6bin
Ny HaWmnX «CMyTHUKOBbIX METEOPOJSIOroB» U OHW 3aka3anun ¢ypbe-CreKkTpo-
meTp B [1P, B BepnnHckom nHctutyte anekTpoHnkn Akagemun Hayk MP. Ha
CaMOM fiene C/I0BO «3aKa3anu» — HeBepHoe. OHo nogpasymesaet onnaty. Ho
3Toro He 6bino0. HemelKne Konnern genann CryTHUKOBBIA dypbe-cnekTpo-
MeTp «B OXOTKY», 3TO 6bina nnaHoBasa padota AH IP. B Heln, kpome HCTHTYTa
3NEeKTPOHUKK, Y4acTBOBanu 1 Apyrue eé yupekgeHna — VIHCTUTYT onTukn
1 LleHTp HayuHoro npubopoctpoeHus. PykoBoaun Bcen paboton npodeccop
Qonbkep Kemne®' — YMHULA, WNPOKO 00pa3oBaHHbIA YUEHbIN, OTINYHbIN
opraHu3aTop. Heckonbko 06pasLoB HeMeLKoro 60pToBoro gpypbe-cnekTpo-
MeTpa YL B NOJIET HAa COBETCKMX METEOPOSIONMYECKUX CMYTHUKAX.

WHcTuTyT 3nekTpoHnkn AH 1P, B cylHOCTI, LLENNKOM Oblfl OPUEHTUPOBAH Ha
cotpyaHuyectso ¢ CCCP B 06acTi KOCMUYECKUX UCCNEA0BAHUIA U MO MHO-
rmum paboTtam gaBHO 6bin TecHo cBA3aH ¢ MKW, Yepes HekoTopoe Bpems ero
naxe nepevmerosanu B MIKW AH TP. B 1975 rogy, Korga Ha op6uTy Bbiwnu
nepBble NCKYCCTBEHHble CNYTHUKN BeHepbl, Kemne n ero konnern nogyma-
NN, @ He 3aVHTEPEeCYIOTCA NN PyCcKkrne mx npubopom ana 6yaywmx nccnepo-
BaHWIA 3Ton nnaHeTbl. B peBpane 1976 roga A nepsbilt pa3 noexan B bepnuH
ONA COrnacoBaHWA MCXOAHbIX AaHHbIX Ha Oyaywmin sKkcnepumeHT. Co MHON
6bin cOTPYAHUK KoMmniekcHoro otaena E.B. JlaproHoB. Mbl nobbiBany y camo-
ro pybexa counarepa — y bpaHgeHbyprckux Bopot. LleHTp BepnuHa yrHeTan
HarpoOMOXKAEHVEM pPa3pyLUEeHHbIX 3JaHu — cpa3y 3a YHTep AeH JlnHpeH.
OKpauHbl He noctpaganu. MHCTUTYT 6bin YacTbio 60MbWOro Kommiekca Ha-
YUYHO-MCCNefoBaTeNIbCKMX MHCTUTYTOB, PACNONOMKEHHOro Y CTaHUMMN HaA3eMm-
kn Aanepcxod. CTeHa, pasgensaBlasa 3anagHbiii n BoctouHbli bepnuH, 6bina
34ecCb COBCEM pAAOM. Beuepom 3a Hel cnanm orHv M3gaTenbCckoro KOHUepHa
Springer Verlag. MNMoe3gka 6bi1a 04eHb NMHTEPECHON, HO Mano 3$deKTUBHON
Mo Aeny, Tak Kak Mbl He 3Hanu, Kakim ByaeT KOCMUYeCKWI annapat U Koraa oH
6yneT 3anyLyeH.

Yepes HekoTOpoe BpeMsA NepcrneKkTVBbl CTav Kak-TO NPOACHATbCA. AKaje-
MuK B.A. KoTenbHMKOB, AupeKkTop NP3%2 npeacepatens «MHTepkocmocay,
«npobuBas» CBOK MUCCUIO K BeHepe — cNyTHWK C pagnonokaTtopom 60KoBo-
ro o63opa. Oner Hukonaesny Pxura (HbiHe uneH-koppecnoHaeHT PAH), aBTop
3TOr0 CJIOXKHOFO JKCMEepUMEHTa, NMoJib30BancA 6e30roBOPOYHON MoaLep-
Kol ceoero weda. Nx coBepllieHHO He WHTepecoBan ¢ypbe-cnekTpPomeTp,
HO 6bina Hagexnaa, YTo ero MoryT, B MpUHUWMME, B3ATb Ha 60pT ANA NONyTHO-
ro sKcnepmmeHTa. PelleHne o pagapHOM CMyTHWMKe 3aTtarusanock. Mpegno-
naranocb, 4to pagap 6yayt genate B HAM kocmmyeckoro npnbopoctpoeHns
(Torga 3TOT MHCTUTYT Ha3blBasiCA NO-APYromy), HO TaM OTKPOBEHHO yXOAWu
OT 3Tol 3agaun. B KoHeuHoM cuéTe, Hawnu 6onee cmenyto opraHmsaumio, OKb

80 Cm. cratbio B. ®opmusaHo (c. 175).

8 Kemne Qonbkep (poa. 1938) — BuinyckHk M3W 1973 roga, npodeccop Teopum vH-
dopmauun n ynpasneHus B bepnnHCKOM MHCTUTYTe 3NEeKTPOHUKN. PyKoBoamn 3Kc-
nepvMeHTOM no pypbe-cnekTpockonuu B UHCTUTYTe anekTpoHuku AH IP.

8 ypy — WNHCTUTYT pagnoTexHnKn 1 3neKTpoHnKn nm. B. A. KotenbHrKoBa.
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M3M83, KoTopbIM pykoBoaun AnekcaHap Oénoposuny boromonos, Torga eweé
uneH-KoppecrnoHAeHT. [lopasnTenbHO, Kakytlo CUbHY0 GUPMY Cymen OH CO3-
JaTb Npu y4ebHOM NHCTUTYTE.

Mbl BCTpeuanuncb ¢ HemeUKMy Konneramu 1o B bepnune, To B MockBe, yTou-
HAA XapaKTepnCTUKN Hawero byayuiero nprubopa 1 HTepdENCcoB Co CRyTHU-
KOM, HO BCE ellié He 3HaA, Kak/M 1 Korfa oH byaet. A 6pan ¢ coboii B noe3aku
KOMIM/IEKCHMKOB, CNeLmnanncToB 13 npombiieHHocTn. OyeHb feTanbHO 06-
Cy>Aanv BonpocChl Tenno3alynTbl, HAAEKHOCTU PAANOANHNN U T. 4.

OpHaxpabl QonbKep NPUMacun Haly oyepefHyto feneraumio — YeTbipe unm
NATb YeNIOBEK, TOYHO He MOMHIO, B rOCTU K cebe fomoi. Mbl, Kak 3TO MPUHATO
B MockBe, nonaranu, 4To ec/in Hac NPUINAcKMAn Ha LWeCTb, TO NPUANYHO By-
[ET Ha YacoK omno3faTb, KynuTb Mo AOPOre YTo-HMOYAb B NOJAPOK, OYKET Ans
X03ANKN 1 T.N. Korga Mbl, HakoHew, npuwnu, Qonbkep CTOAN Ha NECTHUYHOWN
KNeTKe 1 CMOTPEN Hanps»KEHHO BHU3, C COBEpPLUEHHO 60JsIbHbIM AnUoM. Ero
»KeHa MOTOM paccKasasa, Kak OH MepeXmBas, OXKnaasa Hac: UM HeNPaBUIbHO
Ha3BaJl yac Un, MOXeT ObITb, fiEHb, UM C HAMW YTO-HMOYAb CNyymnochb? Becb
BeYep He MOr YCMOKOWUTbCA U Jaxe COpBan CBOW UYyBCTBA Ha Cynpyre, Koraa
Ta HanMBas NMBO, YyTb KauHyna OyTbinKy. «<Henb3s Bo3MywlaTb nmneol» — 3a-
meTun QonbKep C pPe3KoCTbio, HY HUKaK He COopa3MEPHON C MaclTabamu
npoucLecTBUs.

PelwieHne o peanusaunn pagapHoro npoekta noasunocb B 1980 rogy. Bnagum-
mup leHHagneBuy MNepMNHOB — 3amecTuTe/lb FreHepasibHOro KOHCTPyKTopa
HIMON — no3BoHun CargeeBy U cKasas, UTo Ha 6opTy Mmeetcsa okono 50 Kr
CBEpPX MaccCbl, 3aHATOW pPafjapoM, 1 MOXHO TaM YCTaHOBUTb APYrylo HayuyHyio
annapaTypy, Hanpumep, ¢pypbe-cnekTpomeTp. Mbl MONPOCUAN CPOYHO MpU-
exaTb HeMeLKux konner. O. Kemne yxxe ¢ HUMU He 6bI510, X BO3rNaBnsan 6onee
mosnogon Outep dpTenb. CPOKM ObIIM OUYEHb CKaTble — 3aMycK HaMevasncs
Ha 1983 rog. Tem He MeHee, NOC/e HEKOTOPbIX KonebGaHui, OHU PEeLInINCD.
W npw 3ToMm ewwé nprHANU pelueHre CoBeplUeHHO nepepaboTaTb KOHCTPYK-
Luio: NpexHre Npubopbl UMeNN TAXKENDLIN U FTPOMO3LKUA repMETUYHDBIN KOH-
TelHep. HoBbln npubop (oH Wwén y Hux nog wudpom O®C-1/4) ctan Herepme-
TUYHbIM. Bbbina co3gaHa coBeTcKaA KOMaHAa Mo 3TOMy 3KCNepuMeHTY. B Heég,
Kpome MeHsA (HayYHOro pyKoBOAUTENA C COBETCKOW CTOPOHbI), BOLWa rpynna
BauecnaBa Muxannosnya JINHKMHa, NOMyumnBLLAA Yepe3 HEKOTOPOe Bpems
cTatyc nabopatopun. OH 6bI1 MOMM 3amMecTUTENEM U TEXHUYECKMM PYKOBO-
antenem. Hekotopasa cneumdurka ston muccum 6bina B Tom, uto MKU (a Tou-
Hee E.M. BacunbeB co CBOMM OTAEIOM) OTKa3asCA 3aHNMATbCA €& KOMMNeKC-
HbIM obecneyeHnem. No3TomMy Bce BOMPOCHI UHTepdenca ¢ KOCMUYECKM
annapaToMm fierfiv Ha HayuHyto KomaHay, 1 pewan nx Bayecnas Muxannosuy,
KaK 1 B nocneayowmx ceonx pabotax (B npoektax BEFA, DOBOC, MAPC-96).

KoHcTpyKuma n nabopatopHble ncnbitaHna OC-1/4 6binn LENUKOM Ha He-
MeLKux Konnerax. Hapo ckasatb, yto ®C-1/4 6bi1 NepBbIM B MUpe 6OPTOBLIM
dypbe-cneKkTpomMeTpoMm, Nepefalolum Ha 3emnio He TONbKo MHTepdeporpam-
Mbl, HO 1 FOTOBble CreKTpbl. OfHAKO HeMano TeXHWYeCKux 3aboT 6bino n 'y

8 OKb M3 — Oco6oe KOHCTPYKTOpCcKoe 61opo MOCKOBCKOrO 3HepreTnyeckoro
WNHCTUTYTa.
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Hac. [leno B TOM, YTO MHOCTPaHHbIE CNeLnanncTbl He MMenu Torga JocTyna
Hu B HIMOJ1, Hn Ha BalkoHyp. MoaTomy 3a Bcto paboTy ¢ npnbopom nocsne ero
nepepaun B MIKW otBevyany Mbl: Npuémo-caaToyHble NCMbITaHWA NPU NoCTaB-
Ke Ha 3aBOf, UCMbITaHNA Ha 3aBofe B cocTaBe Komnnekca HA n Ha opbuTe.
Hy eLwé, Kak 3TO HM CTPaHHO ceryac 3ByYnT, Mbl AaBann HEMLAM HEKOTopble
3N1eKTPOHHble KOMMNEKTYIoLMe.

KA «BeHepa-15» n «BeHepa-16» (1983)

Ha 3aBog BmecTe ¢ npn6opom 1 KMA K HeEMY NOCTaBAANCSA KOMMNEKT CONpPO-
BOAUTENbHOM AOKYMEHTaLMM Ha PYCCKOM A3blKe. [1nA ero coctaBneHus WH-
»keHepbl J1.W. XnoctoBa, C.I1. rHatoBa 1 A.H. JIunatoB Hagonro Bblesxanu
B bepnuH. Ho, camoe rnaBHoe, 6bin B Hallel KoMaHe YesnoBeK, KOTOPbIA [o-
CKOHaNbHO BHYVK BO BCE TOHKOCTU PaboTbl C NprbGOPOM, C YBIEYEHUEM €10 3a-
HMManca n nonobun ero Kak pogHoro. [laxe peBHOBan K HeMy W cTapancs,
MO BO3MOXXHOCTU, HNKOTO B/IN3KO K HEMY He MOAMYCKaTb, YTO HAa CAMOM Jene
HEXOPOLLO U Aaxke onacHo. JTo 6bin nHXeHep Mropb ApkagbeBuny Maubiro-
PVIH, €AVHCTBEHHbIA U3 HAC, KTO XOPOLWO Bfafen HeMeuKnM. XOTA B MpPUH-
uune, 3To 6bINO He TaK YXK BaXXHO, MOTOMY UTO BCE HalUW HEMeLKUe Kosnerun
roBOPWN NO-PYCCKK, @ HEKOTOPble OYeHb XopoLo — Te, KTo yunnca B CCCP
n/vinn 6bin XeHaT Ha PYcCKUX »keHwuHax. Ho Uropb nprnobpén kyuy apysen
B lepmaHmm 6narogapsi 3HaHUIO s3blKa U OBLMTENBHOCTU. YKe B nMocThepe-
CTpoeyHble rofabl oH ywén n3 MK B MOCKOBCKYI0 KOHTOPY OZIHOW M3 HeMel-
Kux ¢UpMm, HUKaK He CBA3aHHbIX C KocMocoMm. fl 6biBan ¢ Miropem 1 Ha 3aBo-
Ze, 1 Ha nonuroHe, 1 B EBnatopun. Ho rnaBHbiM AeNCTBYIOWUM ANLOM TaM
OblS1 OH.
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Hag nogrotoBkon SKCNEPUMEHTA Mbl npopa60TaJ1|/| BMeCTe C HEMeUKMUN
Konneramm B o6u4e|7| CNOMHOCTK ceMb NeT. bbina oueHb GnaroxenaTefibHas aT-
Mocd)epa, Mbl MOHUManu gpyr gpyra c nonycnosa.

Dypbe-cnektpometp OC-1/4 B ABYX HECKONbKO Pa3fnyHbIX MoandrKaumax
Obl1 YCTaHOBMIEH Ha KOCMMUYECKUX annapatax «BeHepa-15» n «BeHepa-16».
12 okTA6pA 1983 roga NpuwwAy nepable CrnekTpbl ¢ «BeHepbl-15» — OTANYHO-
ro Kauectsa. Kak 31o 6b110 3ameyatensHo! Ha «BeHepe-16» npnbop cnomanca
ewé fo BbixoAa Ha opbuTy. Ho 3To He Tak CTpaLHo, Ha To U Ay6nmpoBaHue
MUCCUR.

YTo KacaeTcA OCHOBHOW 3afjaun — pafapHON CbEMKW CeBEepHOro nonylua-
pus BeHepbl — OHa 6bina BbinonHeHa 6e3ynpeyHo. JTlo6oMnbITHO BCNOMHUTD,
yto reonorn n3 N’EOXM ynopHo conpoTMBAANNCH BKITIOYEHNIO 3TON CbEMKM
B NporpammMy. 3T0 NPOW30LWWI0 NPOTUB MX »KenaHuA. Ho Korga npousoLso,
OHW NOHANK, KaKyto «<KOHETKy» nonyumnu B nogapok. Lectb net notom ame-
PVIKaHCKMEe CneunanncTbl MO MJaHETHOW reoniormm CMOTPENM Ha HUX CHU3Y
BBEPX, pyKonneckanu nx [oKnagam, aHaiM3npoBanu matepuranbl, COaBTOp-
CTBOBaNM 1 T.4. A rnaBHble NobeanTeny — 3KcnepumeHTaTopsl, Oner Huko-
naesuy Pxura n Anekceii ®égopoBry boromonos, — ocTaBanncb B CTOPOHE.
Mpowwno Bpems, 1 LEHHOCTb 3TOO Hay4YHOro matepuana pesKko ynana, koraa
B 1989 rogy Bblwen Ha opbuty «MarennaH» — aMepUKaHCKUIA pafapHbIi
CnyTHUK BeHepbl. CbEMKa MOKpPbINa NOYTH BCO NiaHeTy u 6bina ropasgo 6o-
nee petanbHoi. O6bIYHOE Aeno. cTopus Haykn — 3TO NPaMnAa, CNOXeH-
HafA 13 «<KOCTen» YUYEHbIX.

B otnnume ot papgapHoro skcnepumeHTa, pesynbTatbhl VK-cnekTpometpun,
nposeaéHHon Ha KA «BeHepa-15», 0CTaloTCA YHUKaNbHBIMU U MO Ceil AeHb.
Mprmepbl cneKkTpoB NpeAcTaBieHbl Ha pyc. 6. Tam BUAHbI CNeKTpanbHble ae-
Tanu, npuHagnexawme Kak rasam (CO,, H,0 n SO,), Tak 1 KOHAEHCUPOBaH-
Homy Bewectsy (H,SO,). Monockl H,0 n SO, Habnofanvch B 3TOM AnanasoHe
Bnepsble. B Takux cnekTtpax 3awmdpoBaHa Goratas 1 pasHoobpasHas WH-
dopmauma o cpegHelnt atmochepe BeHepbl (BbicoTa 60...90 KM). 9T0 — TPEX-
MepHble NpodUNn TeMnepaTypbl, ONTUYECKOWN MNAOTHOCTM a3P030Ns 1 BETPa,
wupotHble Bapuauuu H,O u SO, B6nu3sn BepxHei rpaHnubl 061akos, Bep-
TUKanbHble npodunn SO,. MaTepuan A0 CMX MOP KaXeTCA Hemcyepnaembim.
MHorve yyacTBoBanu B aHanm3e 3TUX AaHHbIX, ony6nkoBaHo 6onbLioe Ko-
NNYEeCTBO CTaTel, HO HEKOTOPble OYeHb BaXHble pe3ynbTaTbl NPUBeAeHbI
B pabortax [Ignatiev et al., 1999; Zasova et al., 1999].

Bbin nHTEpecHbI 3nmn3od, Korga BbIACHWMIOCh KayecTBEHHOe MpoTrBOpeumne
mexay ABymsA paboTamu O LWIMPOTHOM pacnpeaeneHumn SO, B BepxHeM obnau-
HOM cfioe BeHepbl. Jlappu 3cno3nTto®, OCHOBbLIBAACb Ha AaHHbIX YO-cnekT-
pometpa muccum NMNOHEP BEHEPA OPBUTEP, Haweén, uto copepxanue SO,
3HauMTEeNbHO GOJbLIE HA HU3KMX LIMPOTaX, YeM Ha BblCOKMX. A JTioagmuna BeHu-
aMWHOBHa 3acoBa, OCHOBbIBAACb Ha Hawmx VK-cnekTpax, nonyyuna obpaTHyio
KapTuHy: cogepxaHue SO, 6onblue Ha BbICOKMX WmpoTax. OHK BCTPeTMANCD

84 Nappw crosuTo (aHen. Larry Esposito) — amMepuKaHCKuil MaHeTonor, npodeccop
dusmkmM atmochepbl 1 Kocmoca YHuBepcuteTa Konopago B boynaepe (University of
Colorado at Boulder), yyactHuk muccmm «KaccmHm» k CaTypHy.
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B MNoTcaame Ha kKoHdepeHumn No BeHepe, opraHM3oBaHHON AKagemuen Hayk
FAP. Nappw npurnacun Jlioclo B boynaep AnA coBMeCTHOro aHanusa, 1 Tam
emy npuwnocb caatbcA. CoBMecTHanA cTaTtbs [Zasova et al., 1993] npu3HaéT,
UTO HaLL, a He ero BbIBOZ Obll MPaBUNbHbBIM.
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BonHosoe uncio, cMm !

Puc. 6. [pmepbl CNeKTpoB TenI0Boro n3nyveHnsa BeHepsl, yxogaiero B KocMuye-
CKOe NPOCTPaHCTBO (M3MepeHusa nposoamnmncs B 1983 rogy npv nomowm ypbe-cnek-
TpomeTpa Ha 60pTy «BeHepbl-15» — OQHOIO 13 COBETCKMX UCKYCCTBEHHbIX CMYTHUKOB
nnaHeTbl): 1 — 3KBaTOpUanbHasa 06acTb; 2 — cpefHue WwmpoTbl: 30 < @ < 60° N; 3 —
XOJTOAHBIN «BOPOTHMK»: 60 < @ < 80° N; 4 — nonsipHan obnactb: @ > 85° N; 5 — rops-
ynii «gunonb»: 75 < @ < 85° N [Zasova et al., 1993]. No Takum cnekTpam onpefensanncb
Ha pa3HblX LWWMPOTaxX BepTUKabHble MPodunm TemnepaTtypbl, NIOTHOCTb a3PO30JIbHON
cpepbl, CKOPOCTb BeTpa B cpefHel aTmochepe BeHepsbl (~60...90 Km), a Takxe comep-
xaHue H,0 n SO, B 06n1acTn BepxHero 061a4Horo c/ion

MNepBoHauanbHO B HeEMELKYD KOMaHAy BXOAWIM TONbKO CMeuunanucTbl
no npubopy. Mo3gHee B Heé BOWN YUYEHbIE C OMbITOM AUCTAHUMOHHBIX WC-
cnefoBaHWI 3emHol atMocdhepbl — Knayc Ledep, Autep LLneHKyx 1 gpyrue.
B TeueHre HeCKONbKMX NeT Haj aHanu3oM daHHbIX paboTanu napannenbHo
[iBe rpynnbl — HemeLKaA 1 Hawa. Mbl neproanyeckn BCTpeYanncb 1 nuca-
NN CoBMeCTHble cTaTbu. MoTom AoroBopunucb, 4to Gygem ny6nukKoBaTbcA
He3aBucMo. Ho nocne obbeanHeHus fepMaHUmn HemeLKue Jpy3bs, K CoXa-
neHuto, 6bINM BbIHYXEHbI 3a6bITb O NnaHeTe BeHepa. BcA crctema BOCTOUYHO-
repMaHCKOIN HayKn PYXHYNa, N OHW JaBHO Yy»Ke 3aHUMatoTCA APYrMMN Bella-
Mu. A 'y Hac KnioueBoi ¢urypoi B pabotax no nHtepnpetaunm MK-cnektpos
BeHepbl ctana Jlioca 3acosa. OHa 3awmTtuna KaH}J,VI}:L_aTCKyIO anccepTayuio Ha
5Ty TeMmy, 11 JaBHO Nopa el 3alMLLaTh AOKTOPCKY . Mo3aHee K Heil Npuco-
eanHunncb Kona Mrbatbes m Miropb XaTyHues.

8 3acosa /1.B. NHdpakpacHas cnekTpomeTpusi BeHepbl 1 Mapca ¢ KOCMUYECKKX anmna-
paToB: ABToped. Auc. ... a-pa ¢us.-mart. Hayk. M.: K/ PAH, 2008. 40 c.
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Y akcnepumeHta OC-1/4 6bl1 BaXkHbIN MpPefWeCcTBEHHNK: KapTUPYOLWUIA
NK-pagrnometp OIR Ha opbuTtanbHom annapate «[unoHep-BeHepa» [Taylor
et al,, 1980]. OH ToXxe paboTan Bcero 2 MecsAua. Y>K He Marnyeckoe fn 3To Ync-
no ana seHepuaHckux MK-npnbopos? OpgHako 1 3a ABa MecsAua 6bin Halnge-
Hbl MPUHLMMNNANBHO BaXHble 0CO6EHHOCTM MONA TEMNOBOro U3nyyeHus BeHe-
pbl M FOPU3OHTaNbHON CTPYKTYPbl BEPXHMX OGNIAKOB: TENMan SKBaTopmasnbHas
06nacTb, XONOAHbIN «BOPOTHUK» U FOPAYNIA «JUMONb» HAa BbICOKMUX LIMPOTaX.
Bbe3 storo mHorue gaHHble ®C-1/4 6b110 6bI TPYAHO NOHATL. Haw skcnepu-
MEHT 6bIN CneayoWwmnm Warom — Befb 3TO OblNl yXKe CMEKTPOMETP, a He pa-
anomeTp ¢ dpunbtpamm. M opbuTa Gbina 6onee BbIroAHOM — NOYTY NONAPHas.

Jutep dpTenb Yepes HekoTopoe BpemMsa npuexan B VIKW Ha uenbiii rog, 4tobbl
OTOPBaTbCA OT TEKYUKM M HanmcaTb JOKTOPCKYto Aucceprtaumio. E€ nsommn-
KOW Bbinn KocMmnyeckune dpypbe-cnekTpomeTpbl U, ocobeHHo OC-1/4, — Bo-
NPOCbl KOHCTPYKLWW, WCNbITaHUA, NepBble pe3ynbTaTbl, NepcrneKkTuBbl pas-
BUTWA. [lnTep o4YeHb XOTeNl COXPaHUTb 3TO HanpaBieHne B CBOEM NHCTUTYTE,
M Mbl TOXKe Ha 3To TBEpAo Hageanucb. OgHako He nonyuunocb. Otgen dpre-
nA nepewwén Ha Apyrylo TeMaTuKy, U, KOraa Ham notpeboBanca ¢pypbe-cnek-
TpomeTp Aana Mapca, npuwock HauMHaTb BCE cHavana. Bckope nocne Toro
kak [P ncuesna c kKapTbl EBponbl, NHCTUTYT 6Gbl PeopraHM30BaH, pasaenéH
Haggoe. Mpodeccop dpTenb BblHYXAEH Obln UCKaTb paboTy B Apyrom me-
CTe 1 Hagonro yexan u3 bepnuHa. Noyemy He COXpaHWIN TaKOro XOPOLLEro
cneumanucra?

NEPBAA U BTOPAA KOCMUYECKAA CKOPOCTb. KOCIMAP

B coBeTckme BpemeHa 3arpaHuyHble KOMaHAVMPOBKW, KaK WM3BECTHO, Oblniu
OuYeHb HEMpPOCTbIM BOMPOCOM. TpebGoBaNvCb MONOXMTENbHAA XapaKTepu-
CTVKa Bble3JHON KOMMCCMM NapTKOMa (He3aBUCMMO OT UJIeHCTBa B MapTum),
yTBEpXJeHVe eé paikoMOM, MefMLMHCKaa cnpaBka. Kak npaBuno, cHavana
BbINYCKaNn B OAHY 13 COLICTPaH («nepBas KOCMUYeCKas CKOPOCTb»), U TONbKO
NMOTOM MOXHO 6blJIO fymaTb O Moe3fKe B KancTpaHy («BTopas KocMuyecKas
CKOPOCTb)». 3arpaHnacnopT COTPYAHUKM AKageMmmn HayK nonyyanu B yBC®
TONIbKO HaKaHyHe oTbe3fa — YTPOM NleTeTb, NacnopT — BeYEPOM Nepep Bbl-
netom. Ho 6biBanu cnydyaw, Korga Nitofeli 3aBopayriBany yxxe B a3ponopry.
OpuH 13 Hux 6bin Ha Mownx rnasax. B 1984 rogy B ABcTpuio exana 6onblias ge-
nerauma Ha KOCIMAP. Eé pykoBoauTenem 6bin leHpux Capkucosuy banosaH —
COTPYAHUK «/IHTEpKOCMOCa», OH MHOTVe roAbl BO3rNaBfAn Takve aenerayuu,
BEPOATHO, NepCoHa «ABOMHOIro NogunHeHUsA». OYeHb ONbITHbIV U YyBEPEHHDIN
B cebe yenosek. /1 BOT generaumsa NpoxoanT Yepes NAacnoOPTHbIA KOHTPOSb,
oavH 3a ppyrum, TeHpnx CapkncoBuu cpean nocnepHux. Ero 3actonopu-
NN N CKasanu, YTo OH He nonetut. A BCe AeHbrn AndA feneraumm — Yy Hero.
He 3Hato, nogo3peBan nn banosH o0 Takol BO3MOXKHOCTWU. Tak WM MHave,
He MOPrHyB r1a3oM, nepegan naket C feHbramn Komy-To U3 AeneraTtos, Mno-
BEPHYNCA U YLWEén.

Y MeHsA B TOT pa3 Toxe 6biny NpobiemMbl, HO COBCEM APYroro copTa: A onosgan
Ha [1Ba [HA 1 NPOMYCTWN CBOW «MpUIMaLéHHbIA» foKnad. B asponopT npuwén

8 YBC — YnpaBneHue BHeLIHMX CHOLLEHNIT AKagemun HayK CCCP.
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BMeCTe CO BCEMU, HO MOW MapLupyT 6bin cnoxHee. MNMepen BeHol Hapo 6b110
neTeTb Ha ABa AHs B Mapwx BmecTe ¢ CargeeBbiM. P.3. 6b11 npurnawwéd ogHoM
13 ¢ppaHLy3CcKnx TB-KOMMAAHUI BbICTYNUTb C KOMMEHTApPMAMM MOCSe MOKa-
33 aMepUIKaHCKOro KUHodunbma «Actepous», HO 1 OH He UMes NpaBa exaTb
B OAVHOUKY. KTO-TO fomxeH 6bin conpoBoxpaatb, 1 P.3. Boibpan meHs. B Ma-
puxXe A [o 3TOro yxe 6blBan HECKONbKO pa3, MPOMnycKaTb COOCTBEHHbIN [0-
Knaj oyeHb He XOTesI0Cb, HO OTKa3aTbCA He CMOT. Ha cTyauio MeHa AnpeKTop
He B3an. Ouibm s CMOTPEN, CUAA B XOJINe HaLeN ManeHbKOW rOCTUHULbI.

B.W. Mopos B Mapwmxe

A Bnepsble A yBuaen MNapmx 3a cemb net go toro — B 1977 rogy, npoe3nom
B Mapcenb, Ha ouepefHyI0 COBETCKO-PpaHLy3CKyto pabouyio rpynny. iMeHHO
Torga A Noslyyunst «BTOPYK KOCMUYECKYI0 CKOPOCTb». Mow cTapblil 3HaKOMbI,
Kak bnamoH™’, BCTpeuyan Hawy Aeneraumio B a>ponopTy, W, YBUAEB MeHs,
noutn npocnesunca: “O, first time out of Soviet Paradise!” Begb 310 6bina
He nepBas NomMbITKa, X 3arpaH1NyYHble 3HaKOMble OYeHb COYYBCTBOBAJIMN MO MO-
BOAY MOUX Bble3[HbIX MbITapcTB. M3BecTne «Mopo3 B [MapmKe» NnoHecnocb
Toraa no Bcemy mupy. MHe 6biso yxke 46! A napy neT Hasag st Nerko oTnpasun
B Mapwx acnupaHTKy nepeoro roga AHio Oénoposy. He roBops yxxe o Tom,
yTo 06Ee MOU Jouepu XUBYT 1 paboTaloT 3a rpaHuLen. Bcé nsmeHunocs, koe
B UEM CUNBHO K NTyULLEMY, HO, K CO’KaneHuto, Aaneko He BO BCEM.

8 ak BnamoH (¢pp. Jacques Blamont) — HayuHbIli COBETHUK rnaBbl $paHLYy3CKOro
HauunoHanbHoro ueHTpa Kocmuueckmx mccnegosanmin CNES (¢pp. Centre National
d’ Etudes Spatiales), unen ®paHuy3Ckoii akagemum Hayk, npodeccop YHusepcuTe-
Ta Mbepa 1 Mapum Kiopw, yyacTHUK nccnegosaHun Mapca n BeHepbl, aBTop ugen
aspocTaToB B aTMochepe BeHepbl.
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Lenbii geHb y Hac 6bin B Mapwxe nepepn nepenérom B Mapcenb. Yacos 14
BOAUN MeHA no ropogy Bagum Hectepos, nokasan oyeHb mHoro. Camble Ap-
Kune napvcKue BnevaTneHns A Noayyna MMEHHO OT 3TON NePBOW IKCKYPCUM.
W camble nyywue cnaigbl NnpuBés nmeHHo Toraa. lotom B Mapcene mbl Hefe-
N0 NPOBeNy Ha 3acefaHuax. PaboTtanu n xnnm B OTINYHOM NPYMOPCKOM OTe-
ne. Obeganu Bce BMeCTe B OFPOMHOM 3asle, HeCnelLLHo, Yaca no Aga. MomHio
ABe 6onblue 60uKku: Ha ogHoM 6bino HanmcaHo “Vin Rouge’, Ha apyrow “Vin
Rose”. Joctyn — cBo60oAHbIN.

Bacunui MiBaHOBMY HaBeCTM CBOIO CTapLLYIO JOYKY U €€ CEMbIO.
Bu3ut B my3eii Fairfax House, lopk, AHrnna

Heckonbko cnos npo KOCIAP. 31a mexayHapoaHas opraHusauma 6bina cos-
JaHa Kak popym yuéHbix, paboTaBwmx B 061acTM KOCMUYECKMX 1CCenoBa-
HuiA. Bbino ycnosneHo, uto npesnaeHTom KOCMAP gonkeH 6biTb NpeacTaBu-
Tenb TpeTben CTpaHbl, a Buue-npe3ngeHTol — oguH 13 CLUA, gpyron ns CCCP.
[o 1980 ropa leHepanbHble accambnen KOCMAP cobupanncb exerogHo,
a noTom pas3s B ABa roga. lepsoHayanbHO Tyaa Be3nv AOKAaAbl C HOBbIMY pe-
3ynbTaTaMu: eCTb pe3yfbTaThl — AaBall, HeT — AW crefylolero pasa. Tak, Ha
accambnee 1975 roga (bonrapus, BapHa) A npefcTaBnan HekoTopble pesynb-
TaTbl MO HALIMM MapcuaHckmm muccnam, B 1979 rogy (Mugma, banranop) Uc-
TOMUWH U A ONIOXWAN pe3ynbTaTbl No «BeHepe-11,-12», 8 1984 rogy (ABcTpus,
pau) s coenan 0630p JaHHbIX «BeHepbl-13, -14», B 1986 rogy (OpaHuma, Ty-
nysa) 6binn npefcTaBneHbl pesynbrathl BETW. Ho nocteneHHO 3HauuTenb-
HOe BHUMaHVe CTanu yaenATb TakUM BellaM Kak co3fjaHne MexayHapoaHbIX
mogzenein atmochepbl 3eMnn 1 NNaHeT, MPOBELEHME YNCTO HAYUHbIX CeCCUi
Nno oTAesfibHbIM HamnpaBneHWAM, He CBA3aHHbIX C TEKYLMMW pe3ynbraTamu,
WU NOCBALWEHHBIX OYAYLIMM MUCCUAM W T.4. A rnaBHbIA ygap Mo KOCnapos-
CKVMM TPaguLUMAM HaHECNIO pe3Koe COKpalleHMe HayUYHbIX KOCMUYECKUX UC-
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cnepoBaHui B Poccumn. Ha ecmeHy Poccun npywnu gpyrune ctpaHbl — npexae
BCEro eBpornerickmne, HO YXo4 Hallen CTpaHbl U3 peanbHOW KOCMUYECKON Ha-
YK/ ABAAETCA HEBOCMOTHUMOW NoTepe.

MAPW — BCETIA MAPUX
uu

POMAEHWE, XU3Hb U CMEPTb MPOEKTA 30C

30-35 neT Ha3ap Xene3Hblil 3aHaBec 6blN elwé oyeHb NPOYEH 1 TPYAHO MpPo-
Huuaem. OgHako Obina cTpaHa, KoTopas cMeno Npobuna B HEM CepPbE3HYI0
6pelub, — 310 OpaHuua. [e fonnb® npegnoxun CoBetckomy Coto3y coTpya-
HMYECTBO MO LWIMPOKOMY GPOHTY, BKIOUYAA KOCMUYECKMe WCCNefoBaHuA.
MepBonpoxoduem 3aeck 6bin Mak bnamoH. Al ysugen ero Bnepsbie B TALL,
KaxeTcs, B 1967 rogy, HO ewé po «BeHepbl-4». MpuHMManu ero B KabuHete
MapTbiHOBa, KpoMe x03siMHa Tam 6binu [Jokmop, Xopapes, KypT u Aa. bnamo-
Ha conpoBoOXfJan COBETHMK PppaHLly3CKOro NoconbCTBa No Hayke. Mbl cuge-
nn BOKpYr 6onbluoro ctona, 1 Mak BblgaBan maeio 3a ngeen. Jokmop spems
OT BPEMEHU SHepPrnyHO BCKpUKmMBan «Ynl» OH gyman, uyto Tak NPOM3HOCKTCA
¢dpaHuy3ckoe «[al» Pasownucb gpyr Apyrom goBosibHble. A B 3TON Gecene
nouTV He y4yacTBOBaJl, TONbKO YyTb-4yTb paccka3an npo csou WK-cnektpbl.
»Kak cnpocun, He MOXeT NN YeM-HUBYab NoMouYb. fl unTan nepep STUM CTaTblo
0 HUM3KoTemnepaTypHoM ¢paHUy3ckom 6onomMeTpe 1 NONpoCcus NPO3oHAN-
poBaTb BO3MOXHOCTb €ro nosiyyeHus. Tak 1 3aBA3anucb oTHoweHuA. bono-
MeTpa 3TOro A He NOJTyUYus1, HO 3TO HeBaXkHO. PKak NpuBneKan AenoBMUTOCTbIO,
rasyibCKoOl »KUBOCTbIO U MAFKUM toMopoM. «B MockBe — 60sp, B lMNapuke —
MY>bWK», — 4aCcTO FOBOPWSI OH MHE Ha JIOMaHOM pycckom. OH 6bin Torga
pykoBogutenem aByx yupexgeHuin — Cepsuc AspoHomu (Cny»xb6a A3poHo-
Mun) n KHEC (HaumoHanbHbI KOMUTET MO KOCMUYECKUM WUCCNef0BaHUAM).
Kak BnamoH 3aHMMancs, rmasHbiM 06pa3om, BepxHen aTmochepoi 3emnu,
HO cAienan Bblgatouleecs OTKpbITe B 0611acT KOMETHOW acTPOHOMUNK: O6Ha-
pyun — npu nomowy YO-poTomeTpa Ha pakeTe, — UTO KOMETbI OKPY>KeHbI
OFPOMHOW (MUITMOHbI KATOMETPOB) BOAOPOAHONM KOMOW. PKak — reHepatop
naen. 3To oyeHb LieHHasA nopoaa yuyéHbix. OH yacto e3gun B CLUA, n Tam ero
oueHb npueeyanu. B JPL y Kaka cBOI ManeHbKMin MOCTOAHHBIN oduc.

Mwuccna BEHEPA-4 npowusBena Ha bnamoHa orpomHoe BnevatneHue. OH
N eWwé HecKonbKo dpaHLy3cKux konner npuwnu K Kengpiwy. bnamoH paccka-
3a, Kak MHTepecHo 6bl10 Obl 3aNycTUTb aspocTaT B aTMocdhepy BeHepbl, Ha-
6ntopaTh 3a ero ABUXKEHMEM, Pa3MeCTUTb B FOHLOSE HayuHble Mpubopbl 1 T. 4.
Mpeanoxwun, B nepcnekTBe, HauyaTb PaboTy Haf COBMECTHOWN mMuccuen K Be-
Hepe — Hal 3anyck, ¢ppaHUy3CKuin aspocTaTt. aea 3anycTmTb aspocTaT B aT-
Mocdepe BeHepbl cama no cebe He Morna NPUIATK B FOSTOBY TONTbKO YX OYEHb
neHmsomy. E€ He3aBMCMMO NpeanoXunu n getanbHo npopabatbisanu B UKA.
Ho HeT npopoka B cBOém oTeuecTse. Y Kengbilwa oHa OTnoXnnacb B rosose,

% IWapnb AHape Kosed Mapu ge Tonnb (¢pp. Charles André Joseph Marie de Gaulle)
(22 HoA6pa 1890, Jlunnb — 9 Hos6pPs 1970, Konom63-ne-[1€3-drnus, gen. BepxHssa
MapHa) — dpaHUy3cKnii reHepan, rocyfapcTBeHHbI featenb. Bo Bpema Bropon
MVWPOBOI BOWHbI CTan cMMBONIOM ¢paHuy3ckoro ConpoTueneHus. OcHoBaTenb
1 NepBblii Npe3ngeHT Maton Pecny6nmkn (1959-1969).
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no-BMANMOMY, KaK 6HeCTF|LIJ,ee (I)paHLl,y3CKO€ npegnoXxeHue. A vpea coBmecT-
HOro NpoeKTa O4YeHb XOPOLO BbirAAeNa C NONUTUYECKON TOUKN 3peHunA.

K. BnamoH u ero $paHuy3ckme Konnery 06cyxaaoT COBMECTHYIO
COBeTCKO-dpaHLy3CKyto MrCCHio K BeHepe

Mpowno uyenbix cemb NET, NPEXAe YeM Havyanacb peanbHasa paboTa Hag HUM.
Mucenio Hazanm S0C — no MMeHU rpeyeckor 60rMHn yTpeHHel 3apu. OHa
[LO/mKHa Oblna CoCToATb M3 [BYX a3POCTaTHbIX 30HAOB W [BYX WCKYCCTBEH-
HbIX CMYTHWKOB MnaHeTbl. [TNaHupoBanocb MprBieYb CeTb pPafnoTeNnecko-
MoB ANA CNEeXeHUA 3a aspocTaTaMmu C 3eMin MeTodOoM CBepxAnnHHo6a3o-
Bon nHteppepometpum (VLBI). HNOJ n Tynysckuin ueHtp KHEC npuctynunm
K paze A (TexHWueckue npepnoxeHua). Hauanacb Takxe paspaboTka npea-
NOXeHW MO COBMECTHbIM HayyHbiM npubopam. Mbl NO3HAKOMUNUCHL CO
MHOrMMmM $paHLy3ckumMmn yuénbimn. Mo aBa pasa B rog Tyda v clofa e3gwnu
6onblune peneraumm no npoekTy D0C. bnamoH yxe He Obl1 ANPEKTOPOM
KHEC, Ho ocTaBanca gywow npoekTa, 6ygopaxa nybnvnky Bcé HOBbIMU mae-
amun. Onpektopom npoekTta ¢ COBETCKOM CTOPOHbI «MHTEPKOCMOC» Ha3Ha-
ynn M.f. MapoBa. Takol NO3MLMKN B HaLIMX NPOEKTax paHblie He 6bino. OH
Xe Obln PYKOBOAWUTENIEM Hay4HOW rpymnnbl, B HEE& BXOAWIN BCE COBETCKME
yuéHble, paboTaBwume no npoekty. OHa 6bina JOBONBHO 6ONbLION, HO MEHb-
Lwe, yeM TexHMYecKas. TexHmueckum pykosoauTeniem 6bin Poanbg CaBBOBUY
KpemHéB — 3amecTutens reHepanbHoro KoHcTpyktopa HIMO nm. C.A. JlaBou-
KrnHa. Cam ke reHepanbHbIn, Bauecnas Muxannosuy KOBTyHeHK089, B NPOEKT

8 KosTyHeHKo Bsauecnas Muxainosuy (31 aBrycta 1921 — 1995) — Bblgalowuiics
YUYEHDBI B 06M1aCTU PAaKETHO-KOCMMUYECKON TEXHUKM 1 IKCMEPUMEHTANIbHON acTpo-
HOMUWK, yneH-koppecnoHaeHT PAH (1984), unen-koppecnoHgeHT AH YCCP (1972),
lepon Counanuctnyeckoro Tpyaa (1961), naypeat JleHnHckon npemun (1960). [eHe-
panbHbin KOHCTPYKTOP HIMO mm. C. A. JlTaBOUKMHA, TEXHNYECKNIA PyKOBOAMUTENb NPO-
ekTa «BeHepa — KomeTa lannes».
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0co60 He BMeluuBascs. Al 6bl1 B cOCTaBe NOATPYNMbl MO MHXXEHEPHON Moaenu
aTmocdepbl 1 Takxe B ApPyror — Mo HayuHbiM npubopam. UHxxenepbl HMNOJ
6bICTPO Bblyumny $paHUy3CcKUin 1 6e3 Tpyaa o6Wanncb C KonneraMmm Ha mx
poAHOM f3blKe. YUéHble npeanoymTany aHrmuncknin. Ho Ha ypokn dppaHLys-
CKOro s noxakusan. B nvke coBeplueHCTBA MOr fa)ke rpaMOTHO OTBeyaTb
B MaprKe Ha BONpOCHI TYPUCTOB, Kak Kyaa nponTtu. bnarogapa npoekty 30C
He TONbKO A, HO MHOTWe Apyrve nobbiBanu B NepBbil pa3 Bo OpaHuun, B ToM
uncne J1ésa MyxuH, Bonoaa KpacHononbckuin, JIEHA KcaHpomannTn, Anekcei
SKoHOMOB, bopsa MoLKuH.

[. KpykweHk, M.fl. Mapos, I. C. TonuubiH, B. . Mopo3 Ha coselyaHmm no npoekTy 30C

Moumun npamMbIMK NapTHEPaMK MO Hay4yHoW rpynne 6binn coTpyaHukn Cep-
Bnc AspoHomu KaH-JTy EepTo9°, yueHVK bnamoHa, HO y»ke caMOCTOATENbHbIN
N XOPOLIO M3BECTHbIN YYéHbIW, 1 bepTpaH Mex, nHxeHep-npnbéopuct. Haww
3KCMepUMeHT Obin NpefHa3HauyeH ANA U3MEPEHUIA CrieKTpa paccesHHOro mns-
nyyeHmna ConHua, 4TO MO3BOAWIO Obl OnpefenATb CoAepMaHue BOAAHOMO
napa Ha Tpacce [BVXeHWA aspocTaTa. MIHbiMu cnoBamu, 310 6bino passutue
TOro, uto genanocb B 3kcnepumeHte NOAB Ha «BeHepax». Ho TexHnueckas
peannsauua 6bina COBCEM MHAA: CTapble 3N1eMeHTbl 6blIn 3aMeHeHbI BOFHYTOM
ANbPaKkLUNOHHON PeLETKOW U MHOTFO3IEMEHTHBIM MPUEMHUKOM «PeTUKOH».
SKcnepumeHT HasbiBanca MICAB — WHdpakpacHaa Cnektpockonua ATmo-
cdepbl BeHepbl. Kpome Toro, A 6bin1 comccnefoBatenieM B O4HOM U3 dKcne-
PUMEHTOB Ha CMyTHMKe — 3TO Obln CNeKTPOMeTp Ha AanbHuii VIK-granasoH,
KoTopbl npegnoxun OaHuanb loTbe M3 MegoHcKol obcepBaTtopun. Bo-
nopAa KpacHononbckuii n finma KypT 6binm 3aHATHI B APYTrMX CleKTpanbHbIX
3KCneprMeHTax Ha crnyTHuKe. JIéBa MyxuH 6bin B noarpynne no ra3oBomy

% Bepto MaH-Jly (¢pp. Jean-Loup Bertaux) — nnaHetonor, meteoponor n3 ¢paHLys-
ckoro HaumoHanbHoro ueHTpa HayuHbix nccnegosaHuin CNRS.
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XpomaTorpady Ha aspocTaTe, HO Yepe3 HEKOTOPOe BPEMA STOT SKCNEePUMEHT
NCKMoUMIm u3 coctasa HA; npuymH He NOMHIO.

PaboTa Kunena. Yxe, npumepHo, HaMeTunAn rog 3anycka — 1984. Bcé 6bino
rotoBo K nepexogy k ¢dase pabouero npoektnpoBaHuA. Ho pykoBoacTBo
KHEC BCE oTKnagbiBano M OTKaAblBa/Io OKOHYaTeNlbHOe pelleHne. Heoxun-
JaHHO npoeKT J0C paccbinanca Kak KapTouHbll foMUK. Bcé Hauanocb ¢ He-
BMHHOrO 3amMeyaHuna bnamoHa o Tom, uto BoT, Mos, B 1986 rogy npnbnnsutca
K 3emne KomeTa lannes, n xopolwo 6bl eé Mexay Aeflom noHabnoaate ¢ 6op-
Ta CNYTHMKOB «J0C» Npu nomolwm YO-cnektpometpa. Auma Kypt n Kan-Jly
BepTo 6bINMM HayuYHbIMWM PYKOBOAUTENAMK 3TOrO SKCNepumeHTa. U TyT npu-
WO MOHMMaHWe, YTo, B MPUHLUUMNE, MOXHO caenaTb 6onee paauKanbHbINA
LIar: He BbIBOAUTb KOCMMYECKMe anmnapaTbl Ha opbuTy CnyTHMKa, a NponeTeTb
MUMO BeHepbl, 1, NoONb3yAcb €€ rpaBMTaLMOHHbBIM MONEM, BbINTA Ha Tpaek-
Topuo NonéTta K KomeTe. ASpocTaTHble 30HAbI NMPY 3TOM MOXHO COPOCUTb BO
Bpemsi ConmxeHns c BeHepo, a rMaBHON LeNbio SKCNeAnLMM CTaHET KOMeTa.
BcTpeua fomkHa NpousoiT B TOUKe nepeceyeHnss opbuTbl KOMeTbl C Mio-
CKOCTbIO 3KNUNTUKN.

KTo 370 moHAN neps.blIii, A TOYHO He 3Hat. bnamoH n KypTt oba npeteHaytot
Ha aBTOPCTBO. Torga oTAenom HebecHol mexaHukn B MKW pykosoamn Ma-
Ben Epumosuny dnbsacbepr,”’ n [vMa noweén K Hemy nocoseToBaTbcA. Masen
EdumoBny 6bICTPEHbKO MocumTan v NoATBepAWn, UTO Takaa cxema Monéta
BO3MOXHa. O6a B MONHOM BOCTOpre OoTNPaBuAnCh K anpekTopy. P.3., MHe Ka-
XKeTcA, He ABNAETCA OT NPUPOoAbl reHepaTopoM MAeN, HO MacTepPCKN BbliaB-
NNBaET UX B OKpYXatoLlen cpefe 1 YETKO BblbrpaeT camoe nepcnekTnBHoe.
Peakuua 6bina NOYTU MIHOBEHHOM: 3aKpbITb 3TOT YépToB JOC. «DTO He MO
NpPOEKT, 3TO NpoeKT MapoBa», — Tak, NpumepHo, oH rosopun npo 50C. Hago
3aMeHNTb ero HOBbIM MPOEKTOM W peanu3oBaTb HOBYIO MAel. 3axoTenocb
OUeHb, HO CBOEN BNaCTbio cAenaTh 3TO OblNIo HEBO3MOMXHO. Hy>KHbl 6binn BK-
ATenbHble colo3HMKN. OHM Hawnucb. Anpektop FEOXU Banepwuin JlleoHnaosuy
EapcyKOB92 TOXe Koco cmoTpen Ha DOC. Emy 6binio 6bl UHTEPECHeN MEeTb Ha
BeHepe nocapouHbln annapat, a He aspocTaT. [MocafoyHbIi annapaTt MOoX-
HO 6bIn0 6bl COPOCUTL MPU HOBOW CXeme, eCsin cAenaTb aspocTaT NMOMeHb-
e 1 noserye, YeM NNaHNPOBaNOCh paHee. OTHoweHMA Mexay CargeeBbiM
1 bapcyKoBbIM 6bInv TPAANLMOHHO HATAHYTHIMU, HO TYT OHU BbICTPO AOrOBO-
punucb. bapcykos obellan noaaepxKy.

o Onbacbepr Maeen E¢umosny (5 moHa 1914 — 30 mapTta 1988) — NONKOBHUK, AOK-

TOp TEXHMYECKMX HayK, npodeccop, OANH 13 TeOPETMKOB 1 MPaKTMKOB B obnactu
pakeTHO-KoCMMYecKor TexHUKWU. JleHnHckaa npemua (1957) 3a 3anyck nepBoro
cnyTHrKa. Co3paTtenb Teopumn ABUXKEHNA PakeT Y UCKYCCTBEHHbIX CMYTHUKOB 3emnun
N MeToOLOB 6annNCTMUECKoro obecrneyeHns ynpaBneHysa nonéToM KOCMMYECKUX an-
napatos. 3aBeayowuin otgenom bannuctuknu KA AH CCCP.

2 Bbapcykos Banepun JleoHnposuu (14 mapta 1928 — 22 niona 1992) — poccminckui

COBETCKUI reonor-reoxmmunk, akagemmk PAH (1991; akagemunk AH CCCP 1987). Au-
PEKTOP MHCTUTYTa reoXrMUN 1 aHanuTryeckon xumun um. B. Y. Beprapckoro. 06-
NacTb MHTEPECOB: reoXMMKA NPOLIECCOB PYA00OPa30BaHMA MarMmaTUYecknx n NyH-
HbIX nopof. B ero yectb Ha3BaHa noaBoAHanA ropa bapcykosa (Barsukov Seamount)
Ha fiHe ATNaHT1YeCKoro okeaHa.
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BTOpbiM MOLLUHBIM COlO3HMKOM CTan akagemuk lypun MBaHoBWu MapuyK%,
npeacepaTenb TKHT*, yepes HeKOTOpOoe BpeMms OH CTan npesugeHTom Aka-
aeMumn Hayk. HagéxHbiin Bbixof Ha Mapuyka 6bin obecneueH I A. Ckypuan-
HbIM, eHa KoToporo 6bina cekpeTapuein Nypua MBaHoBuya. bbin n3obpetén
cneumanbHO ANA JAaHHOTO CJlydYas HOBbI MeXaHW3M MPUHATUA peleHnin —
He npusnekasa HU MHTC no KU, Hu «MHTepKoMOC», yuepe3 NpecTvKHbIN Hayy-
HbIn cemrHap Mapuyka. OgHO M3 ero 3acefaHuii 6bino NOCBALEHO NPOEKTY
90C. Tam 6bI710 BUAMMO-HEBUAMMO aKaJEeMUKOB. 1 Ha HEM cuaen B KauecTse
CTaTNCTa, HO CKasaHyn 4YTO-TO pe3Koe NPOTUB 3aTel bapcykoBa n ero WH-
CTUTYTa, eWé He NoHMMas 3agyMaHHoro. MIMeHHo Ha 3ToM «dopyme» 6biio
NPVHATO ApamaTuyeckoe pelleHne: pekoMeHAoBaTb paboTbl MO MPOEKTY
30C npeKkpaTUTb 1 3aMeHUTb ero Apyrum — npoektom BETA (310 — ab6pe-
BMaTypa, NONIHOe Ha3BaHWe — Berepa-lansnel, B 0bmuxofe OHO MPaKTUYECKM
He npumeHanocb). MHTC no KN oTHEccAa K aTom peBonounn Bano. Kengbl-
LWa y>Ke He 6blI0 B XMBbIX, @ HOBoMY npe3ngeHTy AH CCCP n npegcepatento
MHTC akagemuniky AnekcaHapoBy — GU3NKY-AAepLNKY — KOCMOC Obl, Ha
CaMOM Jerie, MPOCTO He MHTepeceH. fl He 3Halo, Kak pearnpoBan npeacena-
Tenb «MHTepkocmoca» akagemuk B.A. KotenbHukoB. Bugmmo, ymbin pyku
N npepfoctaBun pacxnébbiBatb Kawy CarpeeBy. Beab Hajo 6buio yTpAcaTb
3TOT NOBOPOT Aen ¢ dppaHUy3amu.

MPOEKT BETA

MoHauany s 6bI1 npocto yout. A ouveHb Bepun B 30C, cumTan 3TOT NPOEKT
€CTeCTBEHHbIM NMPOAOIKEHNEM HaLLUX CTOMb YCMELUHbIX BEHEPUAHCKNX MUC-
cnii. MHOrme BOKpYr BOCNPUHANN BCé nNpou3solefllee Kak Moé JInyHoe no-
pakeHue. Heckonbko AHeln TenepoH B MOel KOMHaTe yrpoxatole monyan.
MepsbiM no3BoHWn P.3. 1 ckasan npumepHo Tak: «Baca, A 3abupato y Teba Ta-
noH N2 1. Tbl JOMKEH HayunTbCA ceba KOHTPONMpoBaTb». B Te BpemeHa y Bo-
avTenei B npasax Obinn TpU TanoHa npefynpexaeHuin. JiuweHne nocnegHe-
ro TajloHa O3Hayaso NMWeHne BOAMTENbCKUX MpaB. fl He oT6MBaNCA, o4YeHb
ObICTPO MOHAJ, UTO HOBbI MPOEKT Ha CaMOM [ieJleé MOXET OKa3aTbCA ropasfo
WHTepecHee cTaporo. Ml Poanbgy s 6bin Hy>keH — Npuyém Kyga 6onee, uem
paHbLie. Befb ¢ KOMeToOl MHOroe 6bifo He AcHO. CKOPOCTb BCTPEUn C Hell
OrPOMHa, 0KOMo 75 Km/c. He mormbHeT nn KocmMmyeckunin annapat nog yaapa-
MU MbINEBbIX YacTUL, 3aNONHALLWNX KOMY? KakoBbl X KOHLEHTpaUuA 1 pas-
mMepbl? BygeT nu BUAHO AAPO KOMETbI CKBO3b 3Ty Mblnib? A eCnn HeT, CTOUT Nn,
BooOLe TyfAa neteTb? Hy)kHa Oblna «MHXKXeHepHas Mofenb» KoMeTbl lannesn,
npeackasbiBalowan YCNoBUA, B KOTOPbIX OKa)XeTcA KOCMWYeCKUA annapat
npu BCTpeye C Hel.

9 Mapuyk lypuit UeaHoBuY (8 nioHA 1925 — 24 mapTa 2013) — aKageMuK Poccuii-

CKOI akafieMuu HayK, BblaloLMNCA cneLmanmncT B 06nacTy BblYNCIUTENbHOWN mMaTe-
MaTuKy, dr3nkm atmochepbl, reopusmnkm, npesngeHt Akagemmm Hayk CCCP (1986-
1991). MouéTHbil uneH Poccnitckoii akagemun obpasoBaHuA.

TKHT CCCP — TlocypapctBeHHbIi KomuTeT CoBeTta MuHuctpos CCCP no Hayke
N TEXHWKe — opraH rocygapcteeHHoro ynpaeneHusa CCCP, nposoanBLNiA rocyfap-
CTBEHHYIO MONUTUKY B chepe HayUHO-TEXHUYECKON JeATeNIbHOCTU.
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lonoBa y MmeHs Torga pabotana oueHb H6bICTPO, U B TeUEHWE HECKONbKMX JHEN
A NpeanoXun nepebii BapuaHT Takon mogenu. PaHblue A HAKOrga KomeTtamm
He 3aHMManca. bbllo oUYeHb MHTEPECHO Bfie3aTb B COBCEM HOBYIO 06MacTb,
KOMaTbCA B KHUIax 1 CTaTbAX, CYMTaTbh U AymaTb. [lonyyanca nporHos, B 06-
LWeM, oNTUMUCTMYECKUIA: 1) KOMeTHaA Nbib ana KA onacHa, HO, CKopee Bce-
ro, B JaHHOM KOHKPETHOM cJlyyae He CMepTefibHa; 2) eé onTuyeckasa Tonwm-
Ha 6yaeT He oueHb 60/bLION, N ARPO 6yaeT cKBO3b Heé BMAHO. MoTom bbina
co3AaHa conupHaa KOMMWCCUA MO MHXEHEPHOW MOAENUN Moj PyKOBOACTBOM
A.A. TaneeBa, HO HMYEro NPVHLMMNMANLHO HOBOFO OHa MO MbIIEBOW ONacHo-
CTW He cKa3ana. A NPOrHo3oM BMAMMOCTM fiApa BOOOLLE HUKTO, KPOME MeHS,
B CCCP He 3aHumanca. Jleonng Mapkosuy LynbmaH, KomeTumk-npodeccmo-
HaJl, OTHOCWCA K MOEl akTUBHOCTM PEBHIMBO, HO MO AeNly HUYero fo6aBnATb
He cTan. K coxaneHuto, 3Ta pabota 6blna onybnmkoBaHa TONIbKO B BuAe npe-
npuHTa [Mopos3, 1982]. MpaBnnbHOCTb NPOrHO30B NOATBEPANIACH KOHEUYHbBIM
yCcrnexom camon MUCCUN.

Ocobbili HTEpec K KomeTe lannes 6bin CBA3aH C HECKOJIbKUMU 06CTOATENb-
cTBamKi: 1) 3TO camasn Hornbluasi neprognyeckas KOMeTa, 2) eé opbumTa XopoLlo
M3BECTHa U OpraHM3oBaTb BCTPeUYy KOCMMYECKOro arnnaparta C Hell CpaBHU-
TeNbHO NPOCTO, 3) CriedyoLWMIN TAKOW CNyYa NPeACcTaBUTCA HE CKOPO, TaK Kak
eé nepwuog 76 net, 4) B npegbigyllem noasneHmm kometol (1910) ycnosusa eé
HabniogeHuna ¢ 3emnn 6bINN OTIMYHDBIE, @ B 1986 rogy — OYeHb NJIoXMUe: OHa
1 3eMnsa OKasblBalnCb MO pa3Hylo CTOpoHy oT ConHua Npy NPOXOXAEHUN
KomeToi nepurenms. MosTomy 6binn BCe OCHOBaHWUA HanpaBuTb B 1986 rogy
KOCMUYECKNA annapaT K KomeTe annea. AMepukaHLbl He CTann 3TOro fe-
natb. [leno B Tom, uto HACA nocne «BukunHros» n «BoagkepoB» B3An0 Tan-
MayT B uccneposaHuax ConHeuHom cnctembl. Ho EBponenckoe Kkocmmyeckoe
areHTCTBO MPUHAJIO peLleHne OTNPaBUTb K KOMEeTe CBOM KOCMUYECKU anna-
paT — «[>KOTTO». ANOHLbI TOXKE 3aMHTepPeCcoBaNMCb 3TOWN 3afjayvent N HameTn-
nu uenbix aBe KomeTHble muccum — CYUCEN n CAKUTAKE. 310 6b11n nepBble
muccum EBponbl 1 AnoHun no nccnepgoBaHuio CoONHEYHON CUCTEMBI. «>KOTTO»
6b11 HebonbLWwKM annapaTom, a «Cyncen» n «Cakmrake» — COBCEM KPOLLEYHbI-
MU. Mbl MO OPraHn30BaTb 3HAUUTENBHO 6Osiee MOLLHY MUCCUIO.

CarpieeBy Hapo 6bino y6eanTb He TONbKO CBOMX COBCTBEHHbIX COTPYAHUKOB,
HO 1 6bIBWNX dpaHUy3ckux napTHEpoB no npoekty JOC. OH xoTen npwu-
BNeub 1x K paboTe Hag BETOW un, 6onee Toro, HailT yUéHbIX 13 APYrUX CTPaH,
KOTOpPbIM 3TO 6bIN0 Obl TOXe MHTepecHo. CUTyauma oKasanacb 6Gnaronpu-
ATHOM. He Bce »enatowme nonann Ha «[>KOTTo», a U3 Tex, KoTopble nonanu,
HekoTopble Obiny pagbl 3agybnnpoBaTb CBOW 3KCMepuMeHTbl Ha BETE. P.3.
e3gun no Bcen EBpone, npurnaluan, yrosapusas, o4apoBbiBas. OTO OH ymen
B COBEpLUEHCTBE.

Jletom 1980 roga B Mapwk noexana He6onbluas, YeNOBEK BOCEMb, Aeferayms
Bo rnaee c CargeeBbiM. fl 6bin € HUM, UTOGbI MPefCTaBUTb N 06CyANTb CO0bpa-
XeHua no mogenu. NMomHIo, YTO BO BPEMA 3TON NOE3AKU MEHA Myuun nieye-
BOW paguKynuT 1 NPUXOANNOCH B FOCTUHNMLIE HA HOUb KaK-TO MO 0CO6OMY Me-
peKknagbiBaTb NOCTENb, YTOObI XOTb HEHAAONTO 3aCHYTb. HO AHEM A yxmTpaAnca
dyHKLUMOHUpOBaTb. 3acegaHua npoxogunu B ctapom 3gaaHum KHEC Ha Rue
de I'Universite. CHauana ¢paHLUy3bl cuaenn ¢ Hanps>KEHHbIMK Nnuamn. Xak
BnamoH menaHxonmyHo prcoBan B 6OKHOTE 3arafjoyHyto ronoBy aHTUUYHOM
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cTtaTyn. Ha noctameHTe 6b1n0 HanncaHo «babpak Kapmanb» — TonbKo YTO CO-
BepLMncA nepeBopoT B Kabyne, U TeHb 3TOro cobbITUA Nerfia Ha OTHOLEHKE
K Ham no Bcemy mupy. Ho Bckope nég pactasan. [lo umHosHmnkos KHEC gowno,
uTo KpyweHune npoekta JOC 0CcBOBOXKAAET UX OT TATOT TEXHUYECKOWN U NOU-
TNYECKOW OTBETCTBEHHOCTW, @ yyacTue B aKcrnepumeHTax BEIMM — peno kyga
6onee npoctoe. YTo KacaeTcsa YUYEHbIX, TO MHOTME UX HUX, BKMtouaa bnamoHa,
YyBUAENN MHTEPECHbIE HOBblE BO3MOXHOCTW W COrMacuancb C HOBbIM NMOBOPO-
TOM COObITWIA. Bbinn 1 ropbko pa3oyapoBaHHble. Ho B obLem Mbl BepHYnncb
c nobefomn, XoTs eLé He BCe BOMPOCHI Oblv peLleHbl.

Jletom B baky coctosnocb ouepepgHoe coBellaHue. [leperoBopbl npownu
HOpMasbHO. Bbifo NoATBEPXKAEHO, UYTO MUCCUA ByaeT CcoCToATb U3 TPEX Ya-
CTel: MoCafoYHbIV annapat, adPOCTaTHbIN 30HA U KOMETHbIV 30HA,. OpaHuys3bl
6ynyT yyacTBOBaTb B HayUHbIX SKCMEPUMEHTaX Ha KaxKAoW U3 HUX, HO TeXHU-
YecKyto OTBETCTBEHHOCTb 3a BCe Tpu snemeHTa mmuccmm Hecét CCCP. BHauane
6bina Hagexnaa, uto KHEC ocTtaBuT 3a co60li a3pocTaTt, HO OHY KaTeropuyecku
OTKa3anucb, XoTA NMYHO bnamoH oueHb xoTen. OgHaKo pelleHne NpuHUMa-
N10Cb He UM, a uHxeHepamm Tynysckoro LleHtpa n pykosogctsom KHEC. OHun
yXe xnebHynu nuxa ¢ npoektom aspoctata ans JOCA. Torga MKW n HNOJ
pelunnncb caenatb aspocTaTHbIl 30HA camu, 6e3 nomowwm KHEC. 3a ¢pusuky
aspocTaTa M HayuyHylo annapatypy B3anca Bauyecnas Muxannosuy JINHKUH.
BnamoHy 6blI0 MyUYUTENIBHO paccTaBaTbCA CO CBOEN MEeUTOW, M OH HaLén
cnocob, Kak 3Toro n3bexartb: B pesynbTate ero yrosopos KHEC cornacuncs
KOOPAMHNPOBaTb Ha3eMHble HabMloAeHUA a3pOoCTaToB NPU NOMOLM pPaano-
TeflecKonoB. JTo JeNCTBUTENIbHO BaXKHOe Jeno, 6e3 KOToporo aspocTaTtHas
yacTb npoekTa BEIA 6bina 661 HeocywecTBMa. Ho H1 ogHOro gppaHLy3ckoro
BMHTMKA B a3pOCTaTHbIX 30HAAxX He Oblno. Tem He MeHee, YacTo NPUXoAUTCA
ynTaThb U CAIbIWaTb, YTOo aspocTaTbl BETU 6binn ¢ppaHLy3ckummn. MHe HeogHo-
KpaTHO NPUXOANNOCH 3TY NOXb pa3obnayatb.

OcylectBrieHne nofobHoro cynepnpoekTa TpeboBano OrpoOMHOM BONU, Ha-
CTONYMBOCTM, CMOCOOHOCTU K HecTaHZapTHbIM pelleHuam. OHO OKa3sanocb
BO3MOXHbIM ToNbKO Gnaropaps P.3. CargeeBy, CTaBleMy ero HayuHblM py-
KoBoguTenem. Komety Fannes mbl B WYTKY Ha3blBajau MHOMAA Mexay coboi
komeTon CarpeeBa-laneeBa. Ha ctapbin annapart, neTaBwuii pa3 3a pa3om
K BeHepe, noxunacb Tenepb TpoWHaA Harpyska, Uenbii GykeT HOBbIX 3a-
nau. MpoeKT yBnéK n Becb MHCTUTYT, N Hawwnx konner 8 HMOJ. B.J1. bapcy-
KOB MOJlyumnn CTaTyC HayYHOro pPyKOBOAUTENA BEHEPMAHCKOro MocafjoyHoOro
annapata u 6bin 3TMM MONHOCTbIO YAOBNETBOPEH. HayuHoe pyKoBOACTBO
A3pOCTaTHbIM 30HAOM 6b110 3a VKW, Ha Hero nepekntouunnacs nabopartopus
B.M. JluHknHa. B ntone 1985 roga B atmocdepe BeHepbl pa3BepHYNnCb aspo-
CTaTHble 30HAbl U YCnewHo oTpaboTany NosnoxeHHble 48 4, Npoasa OKoNo
11 500 KM nNo ropr3oHTanbHOM Tpacce Ha BbicoTe 53...54 kKm. Ux TpaekTopusa
OTC/IeXMBANOCh ceTbio N3 20 pagMoTeneckonoBs, PacnonoXeHHbIX N0 BCemy
3eMHOMY LWapy. BnepBble 6biM M3MepPeHbl TOHKME XapaKTepUCTUKU aTMo-
chepHoli cyneppotauun. B.M. JIMHKUH nonyuun 3a 3Ty paboTy JIeHWHCKyio
npemuio, BCKOPe OH 3alLnTuA JOKTOPCKYIO AnccepTaumio.

MocafouHble annapaTbl TOXe cpaboTanm yCrnewHo 1 NPUHeCN PAL MHTepec-
HbIX HaxoAoK. Oco60 oTMETUM cpeau Hrx obHapyKeHne docdopa B YacTuLax
obnayHoro cnos [AHgpeliunkos v ap., 19771.
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Kocmnueckune annapatbl «Bera-1» n «Bera-2», passepHyBLIMCb OKOJIO BeHepbl,
HanpaBwuancb K komete fanneda. OHu 6bIn He OQUHOKMMU, TYAA Xe ABUraNUChb
eBponencknii «xotto», AnoHckme «Cymccem» n «Cakurake». OuepegHoe
npoxoXxaeHne KomeTbl [annea yepes nepurennii 0kasanoCb MOLWHbIM CTUMY-
NOM pa3BépPTbIBaHMA MeXAYHapOAHOM Koonepauuu B KOCMUYECKON Hayke.
BHyTpu camoro npoekTta BEI'A oHa Bblpa3nnach B y4acTMM HayUYHbIX OpraHu3a-
LU 1 CNeumnanicToB AEBATN CTPaH B Hay4YHbIX SKcnepumeHTax. Ho atum geno
He orpaHunumnBanocb. Kocmuueckne annapatbl «Bera-1» n «Bera-2» nponetanu
BO6NM3N Afpa paHblue «[IXKOTTO», U MOXHO OblNIO UCMONb30BaTb UX AaHHble
[J1A KOPPEKTUPOBKUN TpaeKkTopumn «oTTo». Ha Aene 3710 6b10 He NPOCTOW
3afjaven, HO oHa 6bina peweHa. Takum 06pa3om, BO3HMK eLé oanH YPOBEHb
COTPyAHUYECTBa — OfHa MUCCKA MOMOTaeT ApPYyrow.

KA «Bera-1» n «Bera-2» (1984)

B rogbl paboTbl Hag 3TUMK NpoeKTaMu Hbina co3paHa KoHcynbTaTMBHanA rpyn-
na Kocmmnyeckux areHTcTe — Inter Agencies Consultative Group (IACG). B Heé
sxogunu HACA, EKA, VKW, ISAS®. ®opmanbHo VKN 1 ANOHCKNIA UHCTUTYT
ISAS He 6bIfI KOCMUYECKMW areHTCTBaMM B CBOMX CTPaHax, HO daKkTnyecku
urpanu aHanornuHyto ponb. IACG cobrpaeTca exerogHo 1 ceryac, HO OHa
HMKorga yxe He Obina Tak BocTpeboBaHa, Kak B rofibl MOArOTOBKM KOMETHbIX
muccmin. Xota y HACA He 6bin0 cneunanbHoro annapata ans Kometbl lan-
nes, HO HeKoTopble nccnenoBaHua (3gpdeKTbl B3aMMOAENCTBUA C COTHEYHBbIM
BETPOM Ha 60/bIOM paccToAHUM OT AApa) ObinyM NpoBefeHbl NPY NOMOLLM
KOCMMYEeCKOro arrnapara, KOTopbii OHU Ha3biBanu «KomeTtapu Skcnnopep».
Takoro e Tvna mM3mepeHnsa nposoaunncb Ha «Cakurake». Ha «Cyncen» us-
MepANoCh pacnpefeneHre ApKoCT BOLOPOAHOWN KOMbl B IMHUW NaiMaH-asb-
da — ToXe Ha bonbLmMx paccToaHUAX oT agpa. Caman MHTepecHas 3afjaya —
nosnyyeHve n3obpakeHWA Afpa KOMeTbl — pellanacb TONIbKO B MUCCUAX
IOXOTTO un BETA. Beab KoMeTHble sigpa Habnoganmcb A0 TOro TONbKO Kak
ToYeyHble 06EKTbl — Ha HONbLLIMX PACCTOAHUAX OT 3eMNM, KOrda KOMbI elyé

% ISAS (awen. Institute of Space and Aeronautical Science) — ANOHCKMI UHCTUTYT
KOCMOHABTMKY 11 a3POHABTUKM.
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(unun yxe) Het. Yto coboin npeactaBnsaeT KomeTHoe Aapo? MoHoNWT U3 nbaa
1 KamMHsa? pyaa cnabocBsizaHHbIX 06510MKOB? Poin? KakoB cocTaB BelyecTBa?
B o6Lem, byKeT 3arafjok...

Takaa wurpokaa MexAayHapofHas Koornepauua B KOCMUYECKMX UcCrefoBa-
HMAX Bblfla HOBLIM AIBMIEHNEM He TONIbKO AJ1A HaLlei CTPaHbl, HO 1 A1A BCEro
MUpa. YONBUTENbHO, YTO 3TOT NpopbiB nponsowén nmeHHo B CCCP. OH ctan
BO3MOXeH, rnaBHbIM 0bpa3om, bnarogaps sHTy3mnasmy u sHeprum P.3. Cargee-
Ba. OH paspyLan 6apbepbl, NpeogosieBas CONPOTUBNEHNE YUNHOBHUKOB pPa3-
HbIX BEAOMCTB 1 pa3Horo ypoBHaA. Hanpumep, B Te BpeMmeHa coTpyaHukn VKA
6b111 06A3aHbI CONPOBOXAATb MHOCTPAHHbIX FOCTEN MPU MX NepeMeLeHnAX
13 O4HOW KOMHaTbI B Apyryto. lNpoxoa nHoctpaHues B UKW pa3speluanca Tonb-
KO Mo 3apaHee COornacoBaHHOMY CMUCKY 1 B CONPOBOXAeHnn. B aeHb BCTpeun
BEMM ¢ komeTton CargeeB otMeHun 3T npasuna. OH NprKkasan OTKPbITb BTO-
poW nogbesn U 0CTaBUTL ero 6e3 oxpaHbl. Bce Halwy roctu, COBETCKME U NHO-
CTpaHHble, npoxoaunu B MKW, He 6ecnokosicb 0 CMMCKax U COMPOBOXKAalo-
wmx. Kcraty, npaBuna noceuweHnsa nHoctpaHuamu JPL B HbiHelwHee Bpems
MaJio oTnnYaloTca oT Tex, uto 6b1im B IKU fo npoekTa BETA.

= LAS , Obearvatons L
- PSP - CHRS, . Verrdres ~ LRE, | Unhvorsitd o Orsay.

LCMOLIELRS, [NOMOETS (e

-EXFERENCE SPATIALE EM IWNFRARCLUIGE

~PREVIERE DETECTION DE CO2

~PREMERE DETECTION DE CH-X (HYDROCARBUREE)
~TENMPERATURE DU MNOYALN (4007

~MESURE DE L'EMISSION DE L'EAL (GAZ ET GLACE)

Pesynbtatbl skcnepumeHTta MIKC npoekTa BETA
(noctep Muwens Kom6a)

MHe HuKkorga He 3abbiTb AeHb 6 mapTa 1986 roga. COTHU YUYEHbBIX U UHXKEHe-
POB 13 BCEX CTPaH-y4YacTHUL cobpanucb B KN y MOHUTOPOB, 0Xnaas BCTpe-
uy KA «Bera-1» ¢ KomeTol. 3a Tpu Yaca nepep NponETom Hayanacb nepepava
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nHpopmauun. OHa wna B peasibHOM BpPeEMEHV — BeAb annapaTt Mor norné-
HYTb B 1060 MOMEHT. Kaxablin SKCnepumeHTaTop AOMKeH Obin cieanTb 3a
JaHHbIMK cBOero Npubopa, Ho BCe, KTO MOT, NPULLAN B 33N, KyZa BbIBOAUIUCH
TB-usobpakeHus. N He 3pa. Mi3o6paxeHre KOMbI Ha rnasax MeHsano ¢opmy,
n3obpaxeHue Agpa cHavyana yBenmumBanocb B pa3mepax, CTaHOBMIOCb 60-
nee KOHTPACTHbIM, MOBOPAYMBANOCh HA SKPaHe, MOTOM YAANANOCh 1 ocnabe-
Bano. BneuatneHne 6bino Takoe, CNOBHO Mbl ero obnetany Ha camonéte. [ly-
Malo, UTo 3TO ObI 3BE3QHDIN YacC B XKM3HM akagemunKka CargeeBa.

Ina cbémkm appa Obina paspaboTaHa 1 13roToBieHa NOBOPOTHaA nnatdop-
Ma C aBTOMaTMYeCKNM HaBegeHuem Ha Hero. Mnatdopmy caenanu 8 AH YCCP,
camy TB-cuctemy — B AH BHP c yuactnem UKW. TeHpux ApoHoBuny ABaHecoB
NpoBén Tam rof, nepefasas CBOW OMbIT CO3[aHNA KOCMUYECKNX TB-cuctem.
B cTpykType npoekTta oH popmanbHO cumtanca 3amectutenem P.3. CargeeBa
Kak HayuyHoro pykoogutensa TB-akcneprmeHTa, HO dakTmuecku 6bin Knioye-
BOW ¢urypoi. HaBepeHne Ha A8pO U yaepKUBaHMeE ero B Nnose 3peHus npu
OrPOMHOI CKOPOCTW Mponéta — 3To Oblna TpyAHasA, 3K30TMYecKas 3agava.
P.3., KOHeYHO, coBcem He 6blin creunanMcTom B STOM fAefe, HO CTapancs BHU-
KaTb 1 gepxan leHpuxa nof HanpskeHnem. MomHio, Kak P. 3. yameuncs, y3Has
O CyLeCcTBOBaHMM KacCerpeHOBCKOWM CxeMbl Tefleckona, No3BonsioLlen cae-
natb ANMHHOPOKYCHYIO Kamepy C ManbiMU reOMeTPUYeCKMMU pa3Mepamu.

Ha nnatdopme, Kpome Kamepbl, CTOANN ABa CNEKTPanbHbIX Npubopa ansa nc-
CnefoBaHMA XMMMYECKOro COoCTaBa BellecTBa BHYTpPeHHen Kombl: MKC (uH-
dpakpacHbit cnekTpomeTp) 1 TKC (TpéxkaHanbHbIi cnekTpomeTtp). Oba aKc-
nepumeHTa 6binv coBmecTHbIMK ¢ OpaHuumein. HayuHbim pykosogutenem UKC
C Halleln cTopoHbl 6bin A, TKC — B. A. KpacHononbckuia.

[maBHble pe3ynbtaTbl MUccumn BETA TakoBbl::  nepBble HabnloAeHNA KOMETHO-
ro Agpa Kak NPOCTPAHCTBEHHO pa3pelléHHOro obbekTa, onpeneneHne ero
dopmbl, pa3mepos, anbbesio, TemnepaTypbl, NOATBEPXKAEHME MoAenn YUnnna;

+ nepBas ngeHTUdMKaLna POANTENbCKUX MONEKYST B KOMETHOI aTMocdhepe;

+  OTKPbITME KOMETHOIO OPraHNyYecKkoro BeLLlecTsa;

+ MepBble NPAMbIE U3MEPEHUS KOHLIEHTPALMM KOMETHBIX MbUTMHOK U UX pac-
npegeneHns no pasmepam;

+ MepBble NPAMble OLIEHKN 31eMEHTHOIO COCTaBa KOMETHbIX MbIIMHOK;

+ onpepeneHvie CTPyKTYpbl 1 MOHHOFO COCTaBa KOMETHOW Miasmbl Ha pas-
HbIX PAaCCTOAHUAX OT AAPA;

+ MepBble ropu3oHTanbHble Npodunu atmocdepbl BeHepbl — Temnepatypa,
CKOpOCTb BeTpa, TypOyNeHTHOCTb, ONTUYecKasa NNOTHOCTb, OCBELLEHHOCTb
Ha TpaeKkTopuKn apeiida aspocTarta;

+ HOBbIE M3MepeHNA BEPTMKaNbHOWN CTPYKTYpPbl 06/1aKOB, M3MepeHUs cocTa-
Ba YacCTuL, rasa U NOPOA Ha MOCafOUHbIX annapatax (nybénvkauum no nep-
BbIM pe3ynbTaTam 6biin B «<KocMmnyecknx nccnepgosaHuax» (1987), Nature
(1986), Science (1986)), a pe3ynbTaTbl BCEX KOMETHbBIX MUCCUIA N HA3EMHbIX
HabniogeHUn 66NN NpefcTaBneHbl Ha 6onblon KoHdepeHunn B Japm-
wranrte (1986).

Heckonbko noppobHee 06 3kcnepumeHTe MKC. B HEM Oblfo 3aHATO MHO-
ro y4éHbiXx U MHX»eHepoB. HayuHoe pykoBOAcTBO ocywectenanm Tpu Co-Pl
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(Co-Principal Investigators, copykosoautenu): Muwenb Komb6 (MepoHckas
obcepsatopus), OpaHcya Kpndo (MHCTUTYT KOocMmueckon acTpodursnkim)
1 A. Mpn nomowwm 3Toro Nprbopa HbINM N3MEpPEeHbl CMEKTP KOMbI B fMana3o-
He 2,5...12 mkm [Combes et al., 1988] n Tennosoe nsnyuyeHue appa [Emerich
et al,, 1987]. HeckonbKo MHTepecHbIX AeTanel 6b110 0ObHapy»eHo B Aranaso-
He 2,5...5 MKM (puc. 7). OHV npuHagnexkat Tak Ha3blBaeMblM POAUTENIbCKAM
monekynam: H,0, H,CO, CO,, CO v Kakoii-To HepaclumnppoBaHHO cmecn op-
raHudecknx coefuHeHnin. Camas cunbHas Aetanb — nosoca usnyderus H,O
okono 2,7 MKM. BopAaHoli nap sBnAeTcs camoll 06USIbHOW COCTaBNAOLIEN
BHYTPEHHel KOMbl. 3a Heckosbko MecsaueB ao MKC sta monoca Habnwopa-
nacb c 6bonee BbICOKMM pa3pelleHnem npu nomouwmn KMK-cnektpomeTpa ca-
monétHoin ObcepsaTopum um. Konepa. Bce octanbHble getanu UKC ysugen
nepsbIM. YTO KacaeTca nonocobl 3,4 MKM, TO OHa cooTBeTcTByeT cBA3n CH, HO
He ACHO, KAKOMY OpPraHUYeCcKoMy COefiMHEHWNIO (NN COefMHEHUAM) MOXHO eé
npunucatb. Henb3a gake H1Yero ckasatb 0 $pa30BOM COCTOAHUM STOrO Belle-
CTBa — ra3 370 unw nbinb. MNo3gHee 3Ta Nnonoca Habnganacb U B CNEKTpe ns-
NyYeHNA HEKOTOPbIX APYrMX KOMET B Ha3eMHbIX nccnegoBaHuax. Dopmanbge-
rna H,CO Toxe 6bin HanaeH BNOCNEACTBUM B APYrUX KOMeTax. HeliTpanbHble
CO2 1 CO He BUAHbI B KOMETHbIX CMEeKTpax, HabstogaeMblx ¢ 3emMiv, HO XOpo-
IO BUAHbI MONIOCbl COOTBETCTBYIOLLNX NOHOB.
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Puc. 7. CneKkTp n3nyyeHus agpa komeTbl fannes B UHTepBane Mexay 2,5 u 5 Mkm,
M3MepeHHbIN Npu nomolym cnekTpomeTpa MKC Ha Kocmnueckom annaparte «Bera-1».
370 cpeaHee U3 NATW MHANBUAYaANbHbIX CMEKTPOB, NMOyYeHHbIX Ha PAaCCTOAHUM OKONO
42 000 K™ OT Agpa. YrnoBon ArameTp Nons 3peHns cocTaBnaeT okono 1°. Takum 06-
Pa3oMm, M3MEPEHHBIV CNEKTP OTHOCMTCA K CAMOI BHYTPEHHEN YacTu KOMbl ANAMETPOM
okono 400 km [Combes et al., 1988]. B 3T1x HabntogeHMsx Bnepable 6bi1n 06HapyKeHbl
KOMETHble NoNochl HeliTpanbHoro CO,, opraHuku (CH), dopmansbaernpa (H,CO). Ko-
NNYeCcTBEHHaA MHTeprnpeTauma NO3BOIMIA MNOYYNTb OL€HKM MOTOKOB 3TUX 1 APYTUX
MOJEKYNAPHbIX KOMMOHEHT BHYTPEHHEI KOMbI, B TOM YKc/ie camon obunbHon — H,0

Mpubop MKC 6bin paspaboTaH u n3rotoBneH B MegoHcKol obcepBaTtopun
C yyactTem MIHCTUTYTa KOCMMYECKoi acTpodursnKku. A He umen cepbE3HOro
B/IMAIHMA Ha €ro ONTUYECKYI0 KOHLENUWIO 1 Y MeHs Oblfin onaceHUsi OTHOCH-
TeslbHO eé PaboToCNOCOBHOCTH.
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[leno B ToM, UTO M3NyuyeHVe KOMETbI HE MOAYNIMPOBANIOCH U M3MEPANOCh
Kak Manblii N36bITOK Haf, OrPOMHbIM UHCTPYMeHTanbHbIM doHoM. OnaceHus
OnpaBHanuncb, HO, K CYaCTbIO, He MONHOCTbI0. [1oNe3HbIN curHan BCé-Taku «Bbl-
TAHYNU» B pe3ynbTaTe CIOXKHOW U MyUMTENIbHON NpoLeaypbl 06paboTKu.

CocTaB BHYTpPeHHelN KOMbl JO/KEH, MPMMEPHO, COOTBETCTBOBaTb COAEpP»Ka-
HMIO NIeTy4mx B AApe. ITO O3HAYAET, YTO OHO COCTOMT, B 3HAUMNTENbHOWN YacTu,
13 BOAHOro nbaa. Ho pagmnometpuyeckas yactb skcnepmmenta MKC nokasa-
na, YTo TemnepaTypa NoBepxHocTV aapa gocturaet 400 K. Kasanocb 6bl, na-
pafioKc, HeobbAcHMMOe npoTneopeune! Ho o6bACHeHMe eCTb U OHO COCTOUT
B TOM, YTO AAPO KOMETbl — 3TO He NPOCTO 6ONbLLIOW KYCOK Nbaa. Bo-nepsbix,
nép nepemelliaH C TyroniaBkMm maTepuranom: Mbl Habniogaem ero 1 B Kome —
Kak KOMETHyIo Mbifib. BO-BTOpPbIX, 3TOT TyronnaBKuii MaTepuan obpasyeT Ha
NOBEPXHOCTN CNION, MPOHMLIAEMbIN 1A ra3a, HO UMEIOLWNIA OYeHb Manyio OT-
pakaTenbHylo CNocobHoCTb (anbbeno okono 0,03). ITOT C/ION HarpeBaeTcs
[O BbICOKOW TemnepaTypbl, Koraa KomeTa npubnmxaetca kK ConHuy. Takum
o06pa3om, COBOKYMHOCTb AaHHbIX, nonyyeHHbix MKC, xopoluo yknagpiBaeTca
B KOHLIEMLMI0 KOMETHOTO AApa, npeanoxeHHyto Opegom Ynnnaom: KOHCONM-
AVPOBaHHOE TeJlo, COCToALLee KaK U3 NIeTyuux, Tak 1 TyronnaBkux matepua-
nos c 6onbWwKM copepkaHnem netyunx. Ho mogens Ynnnna 6bina kyna 6onee
CXEMATUYHOW, YEM TO, YTO Mbl YBUAENN Ha CAMOM fene.

CotpypaHukn MKW n MepoHckoi obcepBaTopuy Ha nporynke no Bepcanto.
Cnesa Hanpaso: B.. Mopos, /. H. rJ'IyLIJHEBa%, H.W. Urnatbes, M. Komb

WHCTUTYT KOCMMUYECKUX UCCNefoBaHW OTBeYasn 3a UCMbITaHusA npubopa B
HIMOJ1 n Ha bankoHype, MHOCTPaHLbl TyAa He AoMYyCKanncb. ITUM 3aHUManncb
H.®. CaHbko, A.B. lpuropbes u 0. B. Hukonbckuin. Bce BMecTe Mbl 3aHMManncb

% MmywHeBa MpuHa HukonaeBHa (5 oktabpa 1934 — 5 gekabpa 2010) — Begywuii Ha-
yuHbln coTpyaHuk FAULL, gokTop dU3MKO-MaTeMaTUYECKMX HaYK.
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notom 06paboTkon, neprnoanyeckn oblasnck ¢ ppaHLy3amu no dakcy v Tene-
boHY 1 n3pefKa BCTpeyasach. B obLyem, y HaC CNOXUIUCH C HAMW OYeHb XO-
poluMe OTHOLLIEHUA, NONyYnnach ApYXKHasa MexayHapoaHaa KoMaHza. 3ame-
uy, uto MKC pabotan Tonbko Ha «Bere-1», Ha «Bere-2» monuan. OnAtb cnacna
[BYXMYCKOBas CXeMa MUCCUN.

B.W. Mopo3 BbiCTynaeT Ha npecc-KoHbepeHLmmn
no nccnepoBaHuAmM BeHepbl

Mosa nabopaTtopusa yyacTBoBana Take B dKCNEPUMEHTaX Ha BEHEPUAHCKUX
nocaflouHblX annapatax. Kak ynommHanocb B npepbigyliem pasgene, Ans
muccum D0C Mbl paspabatbiBann — BMecTe ¢ bepto — WK-cnekTpomeTtp
WNCAB. Ina BET/ oH coBepLIEHHO He roguncsa, Tak Kak eé nocafoyHblin anna-
paT cagunca Ha HOUYHYIO CTOPOHY. OTO BblfIo HEOOXOAMMO MO CXeME rpaBuTa-
LMOHHOrO MaHéBpa, obecneuymBaloLero nocsegyowmin nonér Kk komere. Ho
xuTpbin MKaH-Jly bepTo Hawwén, Kak BbINTY U3 NONOXKEHWA: 1) TOT e CNeKTpo-
meTp nepectpoutb ¢ MK-gnanasoHa Ha YO, 2) yctaHOBUTL nepef Nprbopom
BHELUHNA NCTOUYHMK 1N U3MEepPATb CNeKTP MPOonycKkaHuA aTMochepbl Ha NyTu
MeXay WUCTOYHMKOM 1 criekTpomeTpom. OH npugyman 3ToMy MeTofy rpom-
KOe Ha3BaHMWe «aKTWBHaA CheKkTpockonusa». M3meHnTb pabouyio obnactb
cneKkTpa NpuULLIOCh NO TOW NPUYUHE, YTO Ha NyTW nopsAgka meTpa (a 6onbLue
TPYLHO cenaTb) HeNb3s OblI0 OXKNAATb 3aMETHOFO MOTMOLEHNA B GNIVKHEM
MK-guanasoHe HM Ha Kakux BblcoTax. A B YD-0651acTyi cUTyauus MHas: Ha fnv-
Hax BOJIH Kopoue 3000 A 3ameTHOe MornoLeHne JOMKHO Co34aBaTbCA Mone-
Kynamu SO, yxe Ha BbIcoTax Huxe 50 KM. /Tak, Mbl nepenmmeHoBany «nopocs
B Kapacsa», nepewnu B YO-gnanasoH. Ho ganbwe Hago 6bi1o npeoponeTtb
eweé ofHy TpyQHOCTb: Kak yctaHoBUTb MICAB-C (Tak Tenepb HasblBancsa Hall
CNeKTPOMeTp) Ha NocaloyHOM annapaTte? Ha ero BHeLWHeN cTeHKe, Kak 3To
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fenanocb Ha «BeHepax»? — HeBO3MOXHO, cnvWKOM 6onbluve pasmepb,
CIINLIKOM HeXHbI npubop. U Torga Anekceln MaBnoBuy DKOHOMOB COBep-
wwun nogsur: ynpocun HIOJ1 BnepBble B MCTOprK cAenaTb ONTUYECKOe OKHO
B repMeTUYHOWN CTeHKe MocagoyHoro annapata. CnekTpomeTp MnocTaBuam
BHYTPW, @ UCTOYHUK C TPYOOIN — CHapyK. ITY HapyKHYIO YacTb CNPOEKTMPO-
Banu 1 nsrotosmnu Bo OpyHse nog JIEWNHBIM MPUCMOTPOM.

Ha o6ownx cnyckaembix annapaTax Obinn nosyyYeHbl CNeKTPbl OTIMYHOMO Kaye-
CTBa — Ha BCel Tpacce cnycka. Ho Mbl yB1Aenu Ha HUX NONIOCy NOrNoLeHna
He SO,, a yero-To coBcem HenoHsATHoro! Kakas-To ragocTb ocena Ha onTuye-
CKMX 3NIeMeHTax, HaxoauBlMxca B aTMocdepe. MNpowno MHoro fet, 4Tobbl
yaanocb Ha eé€ ¢oHe BCE-TaKM BblyAUTb BOXAeNEeHHbIN SO,. MNMoapo6HocTn
pacckasaHbl B Halei cTaTbe [Bertaux et al., 1996]. bbin nonyyeH BepTMKanb-
Hbil Npodunb SO,, 3HauMTenbHO 6onee NOAPOGHbINA, Yem Aasanu fpyrue,
6onee paHHWe, SKCNEPUMEHTbl. Ho Hal onbIT AOMKEH MOCAYXWUTb YPOKOM
Ha 6yayuiee: Npy NOAOOGHbIX N3MEPEHUAX HAAO AyMaTb, Kak 06e30nacutb nx
OT 3aCOpPEeHUsA ONTUKMU.

Ha nocagouHbix annapartax 6bin ewé oanH Haw npubop — MCAB-A. OH us-
MepAN CNeKTp pacnpefenieHns aspo30fibHbIX YacTul no pasmepam. bopuc
MOLWKNH M306pEn ANA 3TOro KCMEPUMEHTA UHTEPECHYI0 KOMOMHaLMIO COO-
CTBEHHO CreKTpomeTpa Yactul ¢ Hedpenometpom. OH 6bin KnoueBon dury-
pon B peanu3auumn npoekta. EMy nomorann Anekcen lpuropbes n Buktop
THepbix. Mprnbop NCAB-A 6bin1 n3roToBnieH Toxe Bo OpyH3e. YCTaHOBMIEH OH
Obls1 B HErepmMeTMYHOM OTCEKE MOCAAOYHOro arnmnaparta, OTK/oYaBLIEMCS
HuXe 35 kM. Pesynbtatbl namepeHuin [MHeapbix 1 gp., 1987] 6binn 4OBONBLHO 3a-
rafoyHbIMM: He NPOABWIIACL Pe3Kas HUXKHAA rpaHuULa 0651IaKoB, KOTOPYIO 06-
Hapy»uBann Ha BbicoTe 50 KM aHaNloOrMyHble 3KCNeprMEHTbI B NMpeablayLmnx
mMuccmax. He ncknoyeHo, 4tTo NpruymHON 66110 BpEMEHHOE yBennyeHmne onTu-
YyecKow NAOTHOCTY NOA06NaYHOM AbIMKU.

B HerepmeTnyHOM OTCeke ObinKn yCTaHOBMEHbI U Apyrve npubopbl Ana rc-
CfleloBaHNI BEHEPUAHCKUX OGNIAKOB, B TOM 4YKCile COCTaBa 4acTul: macc-
cnektpomeTp 0.A. CypkoBa, rasosblil xpomatorpad JI1.M. MyxuHa 1 aHa-
nu3atop 3nemeHTHoro coctaBa b.M. AHppenuukoBa. bopuc AHgpenunkos
N ero COTPYAHMKN NOAyUYUnnN NPOCTO NHTPUTYIOLWMe pe3ynbTaTbl: OKa3anoch,
YTO B YacTULAX HMKHEro — Camoro NJIOTHoro — cnoa obnakos npeobna-
faet docoop, a He cepa, Kak oxunpanocb [AHApenurkos u ap., 1987]! bopuc
HaunHan cBoto pesatenbHocTb B TEOXW, oH pa3pabaTbiBan Tam Nprbopbl Ans
[aTUMKOB XMMUYECKOrO COCTaBa, paboTtaBwue Ha KA «BeHepa-4, -5, -6, -8».
A nospHee J1éBa MyxuH npurnacun ero B VIKW n octaBun Bmecto ceba 3a-
Bnabom, korga yexan Ha 3anag. B 1999 rogy mbl bopuica noxopoHunw, u cen-
yac «MyxuHCKoW» nabopaTtopuein 3aBepyeT Muwa lepacumoB — ObiBLINIA
(1 egnHCTBEHHDIN) JIEBMH acnypaHT.

K coxkaneHwuto, npoekT BEIA noctaBun nocnefHolo TOUKY B NCTOPUM HaLINX
nccnepgoBaHuii BeHepbl. [lymato, UTo pacctaBaHue C 3TOW MiaHeTol 6biio
OLINGKOIA: Mbl MOTEPANN «IKONOTMYECKYIO HULLY», OAHY 13 HEMHOrMX obnacTel,
roe 6oy Bnepesmn MHOTMe rofbl, U HE TOMbKO B NCCe0BAaHUAX NaHEeT, HO U B
byHAamMeHTanbHbIX KOCMUYECKUX UccnefoBaHNAX BoobLwe (cm. ctaTbu J1.B. 3a-
cosoli (c. 173, 186, 255) n O. . Kopabnéga (c. 217) B HacToALLeN KHUIre).
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Bo Bpemsa paboTtbl Hag mwuccren BEFA nosBunocb HoBoe «opuamnyeckoe
nuyo» — HayuHo-nccneposatenbckun Llentp (HAL) wm. IH. babaknHa. Qu-
pekTopom cTan Poanba CaeBuy KpemHes. HUL He nmen cBoero nponssoa-
CTBa, KOHCTPYKTOPCKOW MW UCnblTaTenbHoM 6a3bl. Takaa BupTyanbHasa ¢up-
Ma 6bina Hy»kHa npocTto notomy, yto HIMOJ1 Kak opraHu3auumn B Te BpemeHa
He pa3peLlanncb KOHTaKTbl C UHOCTPaHLAMU.

OueHb BakHOW upeein KpemHeBa 6bl1 MMWTAaTOpP KOCMUYECKOro arnapa-
Ta: nosHomacwTabHaa Konusa, ctoaswaa B MKW 1 pocTtynHaa Hawum vHo-
CTPaHHbIM Komsieram Npu UCMbITaHUAX BCEX HayUHbIX MPUOOPOB U CUCTEM,
K KOTOPbIM OHW MMeNn OTHoLEeHMe. Tam Bbln Te e MexaHuYeckue n snek-
Tpuyeckne nHTepdelichl, Takas e nposofka u T.A4. OTCyTCTBOBaNU TOMbKO
anemeHTbl KA, He cyllecTBeHHble ania paboTbl ¢ npnbopamu, Takme Kak aH-
TEHHbl U YacTb COSIHEYHbIX MaHenen. Bce 3T ncnbiTaHMA NPOBOANANCH Ha
nMuUTaTope, OLINOKM, eCnn OHU BbinK, YCTPaHANNCH, @ MOTOM Y»Ke MOMHOCTbIO
oTnaxeHHbIn Komnnekc HA pgoctasnanca B HMOJ1. C atoro momeHTa JocTyn
MHOCTPaHLEB K Hay4YHO annapaTtype npekpallancs, ¢ Hell paboTany TONbKo
nx napTHépbI 13 VKN n cotpygHukn HMNOJT.

Mbl He mornun 6bl CBOMMM CUTAMU MOCTaBUTb CTONIbKO MHTEPECHbBIX IKCNepu-
MEHTOB, Kak 3To 6b110 B NnpoekTe BEIA. He xBaTnno 6bl H1 cpefcTs, HU Npubo-
pocTpounTenibHOM 6a3bl, HY COBCTBEHHON «paboyelt cunbl». [pAMble KOHTaKTbI
C VIHOCTPaHHbIMK crieymanncTamm no3Bonsan 6biTb B Kypce COBPEMEHHbIX
TEHAEHUMI B Pa3BUTUN TEXHUKN KOCMUYECKOro SKCnepuMeHTa Ha 3anage. Ho
HaZlo MpU3HaTb, YTO BO3MOXHOCTb AeflaTb Nprbopbl 3a pybexom nprBoau-
1la UHOTAA U K OTpuLaTeNbHbIM NOCNeACTBUAM — OCnabfieHne co6CTBEHHOM
KBanmduKaumm, NOAYUHEHNE YYXKMM KOHLIENUUAM SKCNEPUMEHTA.

TexHUuecKMM pykoBoauTeneM COBMeCTHbIX paboT no npoekty BETA ¢ dpaH-
Lly3CKOW CTOPOHbI Obina Mo3eTT PeHaBo 13 Tynysckoro ueHTpa KHEC. OHa co-
XpaHuna 3Ty ponb 1 no3gHee — B npoektax POBOC n MAPC-96. bnaro<ena-
TesbHaA 1 gobpas, oHa Nomorana Bcem, Yem morna. Mpowana, korga 6bin0 3a
uTo. PaboTa ¢ pyccKnMM 3axBaTuna eé, cTana, BUANMO, BaXKHbIM KYCKOM XM3-
HW. OHa ymepna oT paka B 2000 roay, eciv He owwmnbatoch. PacckasbiBanu, UTo,
yXe HMKOro He y3HaBas, oHa 6peauna BocnomrHaHuaMU o Poccum n npo-
wnbix npoekTax. begHaa MosetT, cnacnbo Tebe 3a BcE. Mmnp npaxy TBoemy!

MPOEKT ®0B60C

MeXxayHapogHoe COTpyAHMYECTBO CTaslo elwé Gonee WUPOKMM B MPOeKTe
OOBOC. PaboTa Haf, HUM Havyanacb faBHO, paHblue BEM, Ho 6bina nputopmo-
KeHa, TaK Kak He 6blI0 BO3MOXKHOCTM MPOABWIaTb OAHOBPEMEHHO ABa TaKuMX
CNOXHbIX N foporux npoekTa. Hauanacb oHa ¢ npeanoxerusa B.[. OaBbigo-
Ba, MOero 6bIBLIEro acnMpaHTa U COTPYAHUKA, UCMONIb30BaTb €CTECTBEHHDIN
cnyTHUK Mapca — ®oboc — B KauecTBe nnatdopmbl AN ANCTAHLMOHHBIX
nccnegoBaHuin Mapca. Ho 310 6bina 66l He o4YeHb xopowaa nnatpopma —
pacctoaHue ao Mapca 6onblioe, opbuTa HaXoAUTCA B MAOCKOCTM SKBATOPaA,
1 no3ToMy Ans HabnogeHuin ¢ oboca 6bin Obl JOCTYNHbI TONBKO SKBaTOPU-
anbHasA obnactb 1 cpepHune wnpoTbl. MHTepecHee cam Poboc, Kak Hanbonee
[OCTYNHbIN obpasel Tena, nogobHoro actepougy. PaccmatpuBanncb pasHble
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BapuvaHTbl. BHauyane 1o 6bina poctaBka Bewectsa Poboca Ha 3emnio, 3aTeEM
nocagka Ha ero NoBepPXHOCTb C MPAMbIMU UCCNEA0BAHNAMN Ha mecTe. B ko-
HeuHoM cuéTe, NpuwWAN K NponéTty Hag ®oboCcoM Ha OUeHb HU3KOW BbiCOTe
(50 m). OcHOBHOW 3KCNEPUMEHT AnA 3Ton reomeTpum npegnoxunu P.3. Carge-
eB n I.[. MaHaragse: BeLecTBO NOBEPXHOCTHOrO C/I0A UCNApPAETCA la3epHOm
NyLWKOMW, ero cocTaB N3MepAeTCcA Npu NOMOLLM Macc-cnekTpomeTpa. lo3gHee
6bI10 PeLLleHOo TakKe BblCaAWTb Ha MOBEPXHOCTb ABe Masible CTaHUMN. 3a OAHY
13 Hux oteyan t0. A. CypkoB (TEOXW), 3a apyryto — B. M. JINHKKH.

Haw oTaen oTBeyvan 3a HECKOJSIbKO NPUGOPOB ANA AUCTAHLMOHHBIX UCCeno-
BaHuN Mapca n ®oboca. B.A. KpacHononbckuin BEn coBeTcko-ppaHLy3CKM
akcnepumeHT August (BmecTte ¢ XK. BnamoHOM — onTuyeckoe 30HAMpPOBaHNe
atMocdepbl Mapca MeTofOM CONHeYHoro npocseumBaHus). J1.B. KcaHdo-
manutu Bén npubop KPOM® ana doTtometpum n NK-pagrnometpun Goboca
n Mapca. MNMo3gHee X.-T1. I:'>|/|6p|/|Hr98 npeanoXun KapTupyoLwmin cnekTpomeTp
NCM Ha grnana3soH 0,8...3,2 MKM. MecTa ans Hero yxe He 6bif10, 1 Torga no co-
BeTy CargeeBa ero nocagunm «sepxom» Ha KPOM.

KocMuuecknin annapat gna 3Toi sKcneauummn paspabaTbiBanca nop pyko-
BOLCTBOM reHepasibHoro KoHctpyktopa HIMOJ B.M. KoBTyHeHKo. DTO 6bin
coBceMm HoBbI annapat. Ctapas fobpas «BeHepa» yxe cebsa ncyepnana, cme-
HUNUCb NOACUCTEMBI, KOHCTPYKLMA 1 Jaxe 3nemeHTHaa 6a3a. KA «Doboc»
JosmKeH Obin ctaTb 6a30BbIM annapaTom Ana uccnegoaHuini CoONHEYHON cu-
cTembl Ha cnegytolme 20 net. Ho Xn3Hb pacnopsagunach nHayve.

B TeueHme HECKONbKKX NET LWfa CBOEro pofa «nofAKoBEpHasa 6opbba» mex-
ay VKN n TEOXW 3a dopmanbHoe nuaepctBo B npoekTte. Ho asToputet VKU
N ero anpekTopa 6bli B TO Bpema HenpepekaeM. HayuHbim pykoBoauTtenem
npoekta ®OBOC cran P.3. Carpgees. PaboTta BcTpeuana 6onblive TexHuye-
CKWe TPYAHOCTK, CBA3aHHble OTYacTh C HoBM3HOMN KA. 3anyck 6bl1 HameueH
Ha 1988 rog, HO, Korga NoAowWo BPeMsi MPUHMMATb pelleHune, 6b110 ACHO,
4TO OHO 6yneT cBA3aHO C pUcKoM. Tem He meHee, KA «Doboc-1 1 -2» ywnm
B HameueHHble gatbl. KA «Doboc-1» npekpaTun cBA3b C 3eMnén B ceHTAGpe
1988 roga n3-3a owmb0OYHO NodaHHoN KomaHAbl. KA «Doboc-2» 6narononyuy-
Ho gocTur Mapca B KoHLe siHBapAa 1989 rofa, Bbllen CHavyana Ha snaunTuye-
CKyto 0pburTY, TOTOM NepeLLén Ha KPyroayto, MocTeneHHo conmxancb ¢ obo-
COM, a B KOHLIe MapTa CTajl ero NCKYCCTBEHHbIM CMYTHUKOM. B TeueHre aByx
MecALeB YCnewHo NPOBOAVANCH AMCTaHUMOHHbIE unccnefoBaHna Mapca
n ®oboca, HO ocTaBanacb Hanbosee aMbMLMO3HAA YacTb IKCNeANLMN: NPo-
JIET Ha MMHUMaJIbHOM PaCcCTOAHUM 1 BbicagKa Manol ctaHummn. OHa 6binia 3a-
NiaHVPOBaHa Ha KOHEL, MapTa — Hauyano anpens. 27 mapTa cobpanu 6onbLuoe
coselyaHue B LIYM, obroBopunu B nocnegHnin pas Bce getanu. M korga pacxo-
OVININCB, yKe B KOpUAope A YChblluan Tparmyeckyo HOBOCTb: CBA3b NOTepsHa.

9 KPOM — KOMGUHWUPOBaHHbI PaANoOMETP-CNeKTPOGOTOMETP.

%8 BubpuHr Xan-TMbep (¢pp. Jean-Pierre Bibring) (poa. 1948) — n3BecTHbIN dpaHLy3-
CKUin acTpodunsmnK 1 nnaHeTonor, npodpeccop Gpusnkm nnaHeT Jlabopatopun Grsnkm
38637 1 NnaHeT MHCTUTYTa KoCMUYecko GU3MKKM, HayYHbll PyKOBOAWTENb NPOeKTa
OMEGA.
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Skcnepgunuma OOBOC yacTo oueHMBaeTCA Kak HeyaauyHasa. Ho Tak nn 3710?
[lymato, uTo HeT. 3a ABa MecsAua paboTbl GbINO MONyYeHO ropasfo Gosnblue
pe3ynbTaToB, YeM BO BCEX LPYrMX COBETCKUX MAPCUAHCKUX SKCMegmuuax.
W neno He B 06béMme, a B KauecTBEHHOM ypoBHe. bbin ycnewHo nposeaéx
Lenblii psa HOBbIX SKCMEPMMEHTOB, Kakne Ha aMePUKaHCKNX MUCCUAX He CTa-
BMINCb, — KapTupoBaHve Mapca B TennoBOM AManasoHe (3KCNepuUMeHT
TEPMOCKAH, [Selivanov et al., 1989]), «<MMHepanormyeckoe» KapTupoBaHme
B 6nukHem VK-granasoHe (MCM, [Bibring et al., 1989]), 3oHaupoBaHne atmoc-
depbl MeToAOM CONTHEYHOro npocBeyrBaHua [Blamont et al., 1989], y3kono-
nocHasa ¢otomeTpua Mapca n ®oboca (KPOM, [Ksanfomality et al., 1989]).

KA «®Doboc-2»

MHOro VHTEpecHbIX M3MepeHUin 6bI10 CAenaHo NPy MOMOLUM NIa3MeEHHbIX
nprn6opoB..

Mouemy 6bin noTepsaH KA «Doboc-2»? Yto Toraa cnyunnocs? MepBas peakuus
HIMON 6bina oano3Ho: MeTeopuT nonas. B 3Ty Bepcuio HUKTO He noBepwn.
MHoro nosgHee MHe 06bACHUAN, UTO B 60pTOBO IBM KOCMUUYECKIMX annapa-
ToB «P060C» ObINN, Kak 0Ka3anocb, HeHaaEXHble, MOABEPKEHHbIE CTAaPEHUIO
PaAVOKOMMOHEHTbI. KTO-TO B Hallein SNeKTPOHHOWM MPOMbILWAEHHOCTA NONy-
4n NPEeMMIO 3a HEKYIO paLMioHaNv3aunio, yaelleBrBLIYIO NPON3BOACTBO KOH-
[JeHCcaTopoB onpefenéHHoro TMna, U «yCoBepLUEeHCTBOBaHHAaA» MPOAYKUMA
nonasna Ha 6opT.

Al He 6bln HayYHbIM PYKOBOAMTENEM HU B OAHOM 13 SKCMEPUMEHTOB MUCCUN
OOBOC, ogHaKo yyacTBOBan B aHanM3e pe3ynbTaToB Ha MpaBax couccnepo-
BaTenAa. l'IETpre nepeyvyncneHHbIX Bbllle SKCNepMMeHTa Aann HoBble CBeleHNA
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0 XapaKTepPUCTMKax aspo30sibHON cpefbl B MapchaHCKoln atmocdhepe — Ta-
KUX KaK OnTuYeckas TOJILMHA, pa3mepbl YacTul, BepTMKanbHOe pacnpepe-
nexme [Moroz, 1995; Rodin et al., 1997; Titov et al., 1997]. bbinn nonyveHsl
nepeble BepTuKanbHble npodunmn H,O [Rodin et al., 1997]. MNpu nomowm cnek-
TpomeTpa UCM 6bino nonyueHo okono 40 000 cnekTpoB OTpakeHWA B Anana-
30He 0,8...3,4 MKM. VIx aHanun3 pan yHuUKanbHyo MHGopMaLuio o nokasnbHbIX
BapuaumaxX CNeKTpanbHOro anbbefo 1 NOSHOM CoAepPXKaHMN aTMOChepHOro
BOAAHOrO napa, a TakKe no Tonorpadun paga parioHos. [o3gHee npuwna
N MUHepanornyeckas UHTeprnpeTauus.

XbloCTOH, JlyHHO-NNaHeTHasA KoHdepeHuuA. B. U.
y MaKeTa lyHHOro Moayns

Jlio6onbITHble COOLITUA pPa3BepPHYNUCb BOKPYr criekTpa oTpaxkeHusa Qoboca.
Jo skcnepumeHTa KPOM Bce 6binn yBepeHbl (OCHOBbLIBasACb Ha HabnoaeHu-
AX C 3eMNN — OYeHb TPYAHbIX), YTO OH COOTBETCTBYET YINIMCTbIM XOHAPUTaM.
Ha 370 yka3biBanu manoe anbbeno u, AKobbI, «nnockasa» popma cnekTpa, T.e.
anb6efo He 3aBUCWT OT [/IMHbI BOMHBI. J1.B. KcaHpomannTu, HayuHbI pyko-
Bogutens KPOM, npurnacun rpynny npodeccopa [xelimca Xspa W3 yHU-
BepcuteTa bpayHa (MpoBugeHc, wrat Poa-Anneng CLUA) npmHATb yuyacTne
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B MHTEpMpeTauun cBonx AaHHbIX. [lpodeccop nopyumnn paboTy acnvpaHTam
n cotTpygHukam. CnektpanbHaa Kanubpoeka KPOM okasanacb HeHafEXHON,
1 OHUM paboTanu ¢ AaHHBIMK NCXOAA U3 NPEANONOXKEHWA, UTO CPEAHNIA CNEKTP
Qoboca «nnockuinr. A Kanubpoeky KPOM «BoccTaHOBUAM» TaK, YTOObI 3aBe-
ZOMO roJyyancsa niockuii cnektp. My6nukoBanuco CTaTby, Aenanucb JOKna-
Obl U T.A. U T.N.

Al c 3TO KOMaHAOoM He o6LWanca 1 NbiTanca pa3obpaTbca B faHHbIX CAMOCTOSA-
TenbHo. MNpur 3Tom A XoTen ckombmHKMpoBaTb pesynstatel KPOM 1 ICM, utobbl
NoCTPOUTb €AVHbINA CreKTP oTpaxeHns Poboca B WIMPOKOM AMarna3oHe —
0,3...3 MKM. /13 3TOro Huuyero He nony4yanocb. Xy»ke Toro, Korga A NpUMeHnn
«BOCCTAHOB/NEHHYIO» KannOPOBKY K HabniogeHusm Mapca, a He ®oboca, To
3aBUCMMOCTb anbbefo Mapca OT A/IHbI BOJMTHbI OKa3asiaCb COBEPLLEHHO He-
npasgonofo6Hoin. Mexay Tem 3Ta 3aBUCUMOCTb OT/IMYHO M3BECTHA 3 Ha3eM-
HbIX HabntogeHUn. Torga A NPUHAN eé, a He NNocKui (Skobbl) cnekTp Poboca,
3a OCHOBY A/1A BOCCTaHOBNEHUs Kannbposkn KPOM. To ke camoe 6bino cae-
naHo n ana gaHHbix UICM. Monyunnock, uto cnektp Goboca MmeeT fOBONILHO
CUNbHbBIN HAaKNoH. CTano AICHO, YTo BelecTBo noepxHocT Goboca no ceonm
ONTMYECKMM CBOMCTBAM HEe COOTBETCTBYET YIINCTbIM XOHAPUTaM.

J1.B. BHayane o4yeHb COMPOTUBIANICA, HO BbIHYXAeH Obin cornacutbea. A Ha-
nMcan ManeHbKylo CTaTblo 0 KOMOUHMpoBaHHOM (MCM+KPOM) cnektpe oT-
paxeHus ®oboca B gnanasoHe 0,3...3 MKM, Ae/IMKaTHO NocTaBun Gamunuio
BrubpurHra nepBoii B CN1cke coaBTopoB (no andasuty). OgHaKo cam AONOXNN
eé Ha JlyHHO-nnaHeTHol XblCTOHCKON KoHbepeHumm [Bibring et al.,, 1991].
Mepen Moum goknagom 6bin Apyrort — X340BCKOro acnupaHTa Mepuu, ocHo-
BaHHbIN Ha rmnoTese o nnockom cnekTpe Moboca. Paspasnnca ckanpan. OguH
13 aMepuKaHLEeB CNpaBeAInNBO 3aMeTU, YTO CTbIAHO TPaTUTb GonbluMe AeHb-
M Ha KOCMUYECKNE SKCMNEPUMEHTbI 1 NMOTOM MPUBO3UTb HEUTO HEMOHATHOE.
B npuHuMne, oH 6biN NpaB, HO BCE-TaKN He CTOUT Aa)ke OUYeHb XPOMble AaH-
Hble cpas3y BblKMAbIBaTb B MyCOPHYIO KOpP3uHY. Hago ux cnacatb, 1, B JAaHHOM
C/lyyae MHe KaXeTcA, YTo 3TO yAanocb. Hawa utoroeas ctaTba O CNEKTpe OT-
paxenunsa Qoboca [Ksanfomality, Moroz, 1995] xpgana ny6nukaumm B xypHasne
Icarus Heckonbko net. A CKOTT Mepun — caMoyBepeHHbIi aMeprKaHCKUIA na-
peHb — MPWHAN Hall NOAXOA, HO BCe ero AanbHellmne cTatbk wnun 6e3 ccbl-
NOK Ha Haww paboTbl. HaknoHHaa ¢popma cnektpa Poboca bbina NoaTBEPK-
[eHa amepUKaHCKMUN HabnlogeHnAMN Ha HST*® [Zellner, Wells, 1994].

3MOXA NO3AHET0 «3ACTONbA» U PAHHEN NEPECTPONKM

B nepson nonosuHe 1980-xrogos B otgen npuwnu B.B. KeprkaHoBuv,
b.M. AHgpenumnkos un J1.C. MapouHuk. B.B. KepxaHoBK1Y eLwlé B nepurop cBoen
paboTbl B NPOMBILLIIEHHOCTM MPeANoXui MeTOR OnpefeneHna CKopocTy Be-
Tpa B aTMochepe BeHepbl N0 JonnepoBCKOMY CABUTY paAnoCuMrHana, npume-
HAN ero AnA BCex COBETCKMX annapaToB 1, Byayun yxe y Hac, 3aLMTu Ha 3Ty

9 KXT — Kocmuueckuii Teneckon «Xa66:» (arest. Hubble Space Telescope — HST) —
aBTOMaTUYecKas obcepsatopusa Ha opbuTe BOKPYr 3emiu, Ha3BaHHAasA B YecTb -
BVHa Xabb6bna. Teneckon «Xa66n» — coBmecTHbIn npoekT HACA un EBponeiickoro
KOCMMWUYECKOrO areHTCTBa.
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TeMy AOKTOPCKyto aguccepTaumio. b. M. Angpenunkos npuwén n3 F’EOXU, Tam
OH BE&J IKCNEPUMEHTbI MO N3MEPEHNI0 ra30BOro XMMUYECKOro coctaBa aTMo-
cdepbl BeHepbl (¢ ncnonb3oBaHreM crneluanbHO NOAo6paHHbIX peakLuin) Ha
annapatax «BeHepa-4, -5, -6, -8», a B VIK/ 3aHANCA NOAroToBKOM K N3MepeHu-
AIM XUMUYECKOro COoCTaBa as3po30sibHbIX yactuy. J1.C. MapoyHuK, TeopeTuk,
yueHuk C.B. MukenbHepa, npuwén n3 PoctoBckoro yHneepcuteTa. MameHu-
nacb CTpyKTypa oTaena, 6binn chopmrpoBaHbl ABe HOBble nabopaTopumn: me-
Teoponoruu nnaHet — B. M. JIMHKMHa 1 cnekTpocKonuu BEPXHUX aTMochep
nnaHet — B.A. KpacHononbckoro. YeTbipe coTpyaHuka otaena (B./. Mopos,
B.B. KeprkaHoBuy, J1. M. MyxuH, B. A. KpacHononbckuin) 6binv yooCcToeHbl 3Ba-
HuAMK naypeatos focygapcTteeHHon npemun CCCP 3a pe3ynbraTbl nccnepo-
BaHUI BeHepol, o JleHnHcKkon npemuu B. M. JlnHkuHa 3a BET'Y yxe nncanocsb.

B cepeguHe 1980-x rogoB otaen AOCTUT NMYKa B CBOEM pa3BUTUM. Y HaC B 3TOT
nepuog 66110 AeBATb AOKTOPOB HAyK W NATb aypeaToB Npu oOLeln YNCNeH-
HOCTK OKono 70 COTPYAHMKOB. Bbino Wnpokoe mexayHapogHoe npu3HaHme.
OHO Hac, B KaKOM-TO CMbIcie, 1 noapyouno. NpoLwno HecKobKo NeT, 1 Haya-
nacb «yTeyka MO3roB»: yexanu pabotaTtb 3a rpaHmuy JI. M. MyxuH, B.A. Kpac-
HononbckuiA, B. B. KepxaHoBuy, J1. C. MapouHuK. MNepBble Tpy 6binn KNoueBbl-
Mu durypamm B npoekte MAPC-94/96, HO 1X 3TO He OCTaHOBWIIO.

YeTbipe naypeata locygapcreeHHol npemun CCCP B koHbepeHu-3ane UKW, 1985 rog.
Cnesa Hanpaso: B. A. KpacHononbckui, J1. M. MyxuH, B. V. Mopos, B.B. KepxaHosuy

Hauanca e npouecc «yteukm» ¢ camoro Poanbga 3uHHyposuua Cargeesa.
Ha Becb Mup nporpemena ero xeHuTb6a Ha Cbio3eH Dii3eHxaysp — BHYUKe
akc-npesngeHTa CLUA. Cam Poanbp B cBoux memyapax [Sagdeev, Eisenhower,
1994] nuwerT, 4TO B €ro Csiyyae umena MecTo, CKopee, yTeuka cepaua, a He
mo3roB. CBagbba oTmevanack B Cnaco-Xayse — pe3ngeHumumn amepukaHcKoro
nocna B Mockse.
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CarpeeB ywén ¢ nocta gupektopa MKW B 1988 rogy. iupektopom 6bin uns-
6paH Anbbept AbybakupoBuY lanees, ero yyeHWK, HE3aLOJNMO A0 TOrO W3-
6paHHbI B uneHKopbl. COBCEM MHOW XapaKTep — TUXWUIA, JOOpoxenaTenb-
HbIl1, HenpobuBHOM 1 T.A4. OUeHb CNOCOGHLIN TeopeTuK. HaBepHoe, He Hago
6bl710 eMy MaTU B AnpeKkTopa. Yl 0cobeHHO Ha TpeTuin Cpok, KoTopblli AnbbepT
He [OTAHY, NofaB B OTCTaBKY MO COCTOSHMIO 340p0oBbA. [epBble fecATb net
MHe paboTaTb C HUM 6bifio BNosiHe KOMGOPTHO, HO PacCUNTbIBaTb Ha KaKyto-
TO aKTUBHYIO MOAAEPKKY HEe MPUXOAMUIOCH C CAMOro Havana.

Mocne otbesga JI.M. MyxuHa ero nabopatoputo Bo3rnasun b.M. AHgpenun-
koB, B.A. KpacHomnonbckoro 3amenun ero yuenuk O.U. Kopa6nés'®. B.T. Uc-
ToMMHa cmeHun B. A. KouHes. [ocnegHune sKkcnepuMeHTbl 3TOM rpynmnbl NOCBA-
LLieHbl UCCNeaoBaHNAM 3eMHOW noHocdepbl.

B Hauane 1990-x B oTaen npuwna eweé ogHa nabopartopus, paboTatoLlas B 06-
nacTn Kocmuyeckonm macc-cnektpomeTtpun (E.H. EBnaHoB). OHa yyacTBOoBana
paHee B pa3paboTtke npubopos ana muccuin BETA n ®OBOC. JlabopaTopusn
B. M. JlnHknHa, cdopmmpoBaHHas BHauane nog ¢Gbnarom naaHeTHOW MeTeopo-
norun, nosgHee GbopmanbHO paclimpuna npodunb, Tenepb eé HanpaBneHne
cTano 6onee WUpPoOKoM: nccnefoBaHna Ten CONHEUYHOW CMCTEMbl Ha MaslbiX
KOCMMYecKnx annapatax. Tyga npuwnam B. M. Totnné (pagnodursndeckme sKkc-
nepumeHTbl) 1 T. K. Bpeyc (Mogenn noHocdep nnaHer).

Ewé He ywnu B nonét «Poboc-1 1 -2», Kak Hayanucb obCYKAeHUA, 4YTo ae-
naTb, YTO JOMKHO 6bITb CrieaytowymM WwaroM. OHKM BENNCb € yyacTuem Halumx
3apy6exHbix konner no npoekty ®OBOC. Bce HacTponnucb Ha CyrneprnpoeKT,
HaLleNleHHbIN Ha uccnepoBaHnA Mapca: CnyTHUK, Masble CTaHLUMW, MapCOXOA,
aspocTaTbl, NeHeTpaTtopbl. [oToBUANCL K CcTapTy B 1994 rogy, HO 3TOT CPOK
6bin nepeHecéH. HayuHbim pykoBofmTenem npoekta 6bu1 BHavane P.3. Car-
fees, a nocne ero yxoga — A.A. lanees, Bcemy paboTamu MO KOCMUYECKOMY
annapaty ¢opmanbHo pykoBoaun B.M. KoBTyHeHKoO, a Ha camom fiene — ero
3ambl. f1 6bIn 3amecTTeNnem HayuHoro pykosogutensa no UKW, B.M. JIuHKuH
pyKoBogun pabotamm Mo Manbim ctaHumam. Y TEOXU 6bin cBO OTAENbHbIN,
N30/IMPOBaHHBIN y4yacTOK — NeHeTpaTopbl. Koonepauna nNo HayyHou anna-
paType oxBaTbiBana cneymanuctos 20 cTpaH.

MepBblii BapyaHT cocTaBa HayuyHol annapatypbl (HA) 6bin onpepenéH ewé
npy CargeeBe Ha 60NbWIOM MeXAYHapOOHOM coBelaHun. MpepnoxeHnn
6bIJI0 OYEHb MHOTO, HAZl0 ObINIO NX PAHXMPOBATb MO NpuopuTeTam. MHe yaa-
NOCb M306pecTn Afia peLIeHMs 3TOro AeIMKAaTHOrO BOMpocCa Hekoe nofobue
[eMOoKpaTMyecKol npoueaypbl, C KOTOPOW BCe TOrAa cornacunucb. Moxet
6bITb, OHa eLé Koraa-HNbyab NPUroANTCA, ECNN TOSIbKO Y HaC CHOBa NOABATCA
HaLUMoHanbHble NiaHeTHble MUCcCcKK. [lepsbili waz: foKNagbl No BCem Npeasio-
XeHnAM Ha obLiem cobpaHUy X aBTOPOB C yyacTUeM APYrux YUYEHblX, Me-
IOLLMX OTHOLUEHME K TeMaTuKe NpoeKTa. Bce npeanoxeHns MMeTca B NMCb-
MeHHOI GpopMme 1 JOCTYMNHbI KaXKAoMY ANA 03HaKomneHwusa. Lllaz emopou: Bcem
YyUYaCTHMKaM pa3faéTca aHKeTa C MOJIHbIM CMCKOM npeanoxeHui. Kaxxabin

100 Kopabnés Oner UropeBrny — AOKTOp GpU3NKO-MaTEMATUYECKNX HayK, 3aMeCcTUTeNb
AVpeKTopa 1 3aBegyowmin otaenom Gusmnkm nnaHet MK PAH.
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paccTaBnseT no Homepam CBOW NMPUOPUTETbI B MOAENN COCTaBa Hay4HOM
annapatypbl.

MoTom BCe aHKeTbl COOMPAlOTCA, CTaTUCTUYECKU oOpabaTbiBaloTCA, U Bbl-
BOAWTCA CpefHee ANA KaKAoro npeanoxeHus. ECTeCTBEHHO, UTO KaXabln
aBTOP CTaBUT Ha MepPBOE MECTO CBOE COOCTBEHHOE MpenJsIoKeHNE, HO Koraa
TaKNX aBTOPOB MHOrO, 3TO PO He urpaet. KoHeuHo, He BCe aBTOPbl NMEOT
OAVHAKOBYIO HayYHYI0 KBanudukauumio, He Bce 6ecnpucTpacTHbl 1 T.4. Ho 310
Nyydlle, YemM Korfa BCA OTBETCTBEHHOCTb BO3/1araeTcA Ha OHOro YenoBeka —
Hay4YHOro pykoBOAUTENA NpoekTa. Pe3ynbraT rofocoBaHna He ABRAeTCA AnA
Hero CTporo 06sA3aTeNibHbIM, HO OYeHb 06/IErYaeT ero NoNoXeHNe, 0CBOOOX-
fas Ha 90 % oT obuma, NpPeTeH3nin, CKaHLANoB 1 T. 4.

B.E. MowKuH 1 B.N. Mopo3 B o6cepsaTopmm KanognmoHTe, Heanonb
(coBewanue no skcnepumeHTy NOC)

Bnectawme pe3synbraThl, nonyuyeHHble d¢ypbe-cneKTpomeTpom Ha «BeHe-
pe-15», oueHb MeHA BOOAYLIEBUN, U A NPEANOXUN aHaIOrMYHbIA, HO 6onee
CnoxHbI npubop MOC gna HOBOro MapcraHckoro npoekta. OH nmen aga
KaHana: gnimHHoBonHoBsbIN (BK) n kopotkosonHoBbi (KBK): 1BK npepgHasHa-
YeH ANA N3MepeHUA TeNIOBOro U3NyyeHns nnaHeTbl (gruanasoH 6...45 MKm),
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KBK — anAa mn3mepeHns OTPakEHHOro m3nyyeHusa (AnanasoH 1,2...5 MKM).
CooTBeTCTBEHHO B npubope 6binv ABa KHTepdpepomeTpa. OfHOBpPEMEH-
HOCTb M3MepeHUA CMeKTPOB TEeMIOBOrO N OTPaKEHHOroO — 3TO HOBOE Ka-
yecTBO B NNAHETHOW CnekTpomeTpuun. Bce coTpygHUKM moeir nabopatopum
6bInn NpuBneYeHbl K paboTe Hag NOArOTOBKOWM 3TOrO 3KCMEPUMEHTa, HO
6bIN10 ACHO, UTO HaM OfHUM He crnpaBKUTbCA. CamMbiM eCTECTBEHHbLIM 6bINO Obl
BOB/eyb B 3Ty 3ateto MIKW AH TAP, Ho Tam oTKa3anwucb, ga n P Bckope nc-
yesna c KapTbl EBponbl. Ha Kakom-To 3Tane nbiTanucb 3akasaTb ONTUYECKYIO
yactb MOC B OW, a anekTpoHNKYy — Bo ®pyH3eHckom OKB UKW, Ho n 310
He MonyyYnnoch.

.M. Heuaes, B.W. THegbix, B.N. Mopo3
BO BpeMs coBeLlaHua no skcnepumeHty NMOC

HeoxugaHHbln xop Haweén Anekcen Buktoposuu lpuropbes. PaboTas rugom
Ha BbicTaBKe B Mtanuu (6bin Torga Takom cnocob MoOLWPeHUA XOpOoLLUX Co-
TPYLHUKOB), OH MO3HAKOMUJICA C UTANIbAHCKM MiaHeToniorom npodeccopom
ButTopno ®opmunsaHo n3 NHcTUTyTa GU3NKN MeXnnaHeTHOro NpoCcTpaHCTBa
(MDCK, um. Istituto di Fisica dello Spazio Interplanetario — IFSI) — maneHb-
KOFO MHCTUTYTa, PacronoXeHHOro B okpecTHocTax Mpackatu, okono Puma.
®opMM3aHO paHbLLE CTaBUN HEOOSbLIME KOCMMYECKUE SKCMIEPUMEHTBI MO KC-
CnefjoBaHNI0 OKOI03eMHOW Mnasmbl, HO eMy, BMAMMO, MeyTanocb o bonee
MacwTabHbix genax. Tak uTo, Koraa Annk pacckasan emy npo NOC, Hawwm 6es-
ycneluHble MOWCKN Koonepauuun v T.4., Buttopuo Bapyr 3aropenca n npea-
Nnoxun ceba 1 CBOMX COTPYAHUKOB B KauecTBe NOTEHLMaNbHbIX NapTHEPOB
Mo 3TOMy 3KcnepumeHTy; 6osee Toro, oH obelan npusneyb gpyrue rpynnol
yuéHbix B Tanumn. OH oueHb cmenbin yenosek. OTCyTCTBUE ONbITa, TPYAHOCTN
BTOPXKEHUA B paHee Yyxayl 0651acTb HayKn ero COBEPLUEHHO He CMyLIanu.
Bckope ®opmusaHo npuexan B VIKM no cBOMM niasmeHHbIM fienam, Mbl C HUM
BCTPETUAUCH 1 AOroBOopwanCb. Bcepbés n Hagonro. bbino cTpawHoBaTto, HO
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Apyroro Bbixofa He 6bino. NOCK B3an Ha ceba obsA3aTenbCcTBa NO MHTErpa-
UMM 1 noctaeke npubopa B uenom. Mbl faBanu NPUEMHUKN U3MyYeHNA, CKa-
Hep (cucTema C NOABMMKHBIMU MIOCKUMM 3epKanamin Ha Bxoge, b. E. MowknH),
WCTOYHUKN M3NydeHUa ans nabopatopHoir kanubposku (U.A. MaubiropuH
n A.Tl. 3koHoMOB). InekTpoHuKa genanacb B UOCK, Ho nporpammHoe obe-
cneyeHne 6b10 Hawe ([.B. Mauaes). Y4acTBOBANO HECKONIbKO MTANbAHCKNX
YH/BEPCMTETOB, B TOM YncCie 3HaMmeHUTbI NagyaHckun (roe Korga-To ymTan
nekumn lanuneo lanunen). B koonepauuto Bowny BapLliaBckuii LIeHTp Koc-
MUYECKMX UccnefoBaHuin (6nok nutaHus), MepoHckas obcepsaTopus (60K
6opToBOro ¢ypbe-npeobpazosaHus), NHctutyT actpodusmkm B [paHape,
1 bepnuHckmin IHCTUTYT NnaHeTHbIX nccnenoBaHui (YacTb 6biBwero MKW AH
IP). MaeHbIM BKNagom bepnuvHa 6bina ceBetnas ronoea XenbmyTa Xupwa —
OfHOro 13 HemHorux, Kto npuwén B MOC 13 cTapol KomaHabl, paboTaBLuel
no npubopy Ana BeHepbl. XenbMyT Npennoxun ncnosb3oBaTb B 060UX Ka-
Haslax yronkoBble OTpakaTenv U 3aMeHUTb NOoCTynaTeNbHOe ABUXEHUe Bpa-
LaTeNbHbIM. OTO 6bIIO NPUHATO 1 ONPeseNn IO OKOHUYATENIbHYIO ONTUYECKYIO
cxemy MNOC.

Mow coTpyaHMKM YacTo e3gunm B WTanmio, NHOrAa Ha HECKOJSIbKO MecALieB.
CBoux cneuunanucToB y Buttopuo 6bino mano, n poccuiickasa komaHaa 6bina
Tam AeNncTBMTENbHO Heobxoanma. Bce 3TM KOMaHAMPOBKM OMiaunBanmch 3a
CYET «MPUHUMAIOLEN CTOPOHbI». W Tak 6bI10 He Tonbko B ciiyyae MNMOC, Ho
N BO BCEX COBMECTHbIX dKCMeprMMeHTax. Halwm 3anagHble Konnern noHuma-
NN 3TO Kak efMHCTBEHHO BO3MOXKHOE pelleHue B TeX YC/IOBMAX pa3opeHus
1 6eAHOCTN, B KOTOPbIX OKa3anacb poccuiickas KocMuyeckasa Hayka. HACA
B TEUEHMWE HECKOJIbKMX JIeT rOTOBUIO CBOWM KOCMUYECKMI amnnapaT noxoxe-
ro Ha3HauyeHWA: NCKYCCTBEHHbIN CNyTHUK nnaHeTbl «Mapc Obcepsep» (MO).
MocafouHbIX CpefCcTB TamM He 6biNo, HO HayyHas Nporpamma McciefoBaHUM
C op6UTbI NO pPAAY NO3ULMIA UMena NPerMyLLeCcTBa Mo CPaBHEHMIO C HaLLEN.
B 1992 ropy «Mapc Ob6cepsep» 6bin 3anyLieH, goneten go Mapca, Ho npAmo
nepen BbIXOAOM Ha opbuTYy BAPYT NpeKkpaTus cBA3b ¢ 3eMnéid. Takoro ¢ ame-
PUKaHCKMMM annapaTtamu ewé HUKOrAa He Cyyanoch: 6biiv oTaenbHble Hey-
JayHble CTapThbl, Aa 1 TO NMLWb B JaBHMe BpeMeHa. Ta aBapus Bbi3Bana B CLUA
60MbLUION Pe30HaHC U NOBMeKNa N3MEHEHUA B aMePUKaHCKON cTpaTerum nna-
HETHbIX NCCNeAOoBaHNUIA; Mbl BEPHEMCS K 3TOMY Uy Tb HIXeE.

Pabota Hag Hawwum npoekTom wna Tyro. MNocne passana CCCP nameHunacb
cMcTema ynpaBrieHnAa KOCMUYecKon feaTenbHocTblo. Micuesnum BMK n MOM.
B 1992 roay 6bino cozgaHo Poccuiickoe kocmmyeckoe areHTcTBo (PKA), no3a-
Hee CTaBLIee aBMaLMOHHO-KOCcMUYecknm (PocaBrnakocmoc). PKA dpuHaHcmpo-
Ba/lI0 MAaPCMAHCKMIA MPOEKT KaK MPUOPUTETHbIN, HO fieHer OblfIo HefJoCTaTou-
HO, 1 MPUXOANIIA OHU C OMNO34aHUEM.

Mo npepnoxeHuto B.M. KoBTYyHeHKO B TOM ke 1992 rogy npoekT 6bin ynpo-
WEH, OCTaBNeHbl TOIbKO CMYTHUK, Manble CTaHUuK 1 neHetpaTtopbl. OTKa-
3a/IMCb OT TPAAMLMOHHON ABYXMYCKOBOWN cxembl. CpeacTB BCE paBHO Obino
HefjocTaTouHO. Pa3spywanacb MHPPaCTPyKTypa KOCMUYECKOW MPOMbILINEH-
HocTu. UTor 6bin Tparnueckum. 17 Hoa6pa 1996 roga KocMUYecKMin annapat
«Mapc-96» nornb BCKope nocse cTapTa 13-3a aBapum B CUCTEMaX Pa3roHHOTO
6noka. YanBnATLCA He NPUXOANTCA: Mbl HAaYanNu NPOEKT B OHON CTpaHe, a 3a-
BepLUUIY (€C/IN 3TO MOXKHO TaK Ha3biBaTb) COBCEM B APYTrOW.
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BMECTE K MAPCY.
ELLE OAUH B3MAM 3A OKEAH

B npoekTtax BETA, ®OBOC, MAPC-96 Mbl KOONepUpoOBanu1ch, 3a peaknuMmn nc-
KNIOYeHMAMY, TONbKO C MapTHEpPaMyM U3 eBponenckux cTpaH. OTHoLeHuA
¢ HACA noppepxuBanncb Ha YpPOBHE KOHCYynbTauuiA, obMeHa HaHHbIMK
N NepcneKkTMBHLIMU MIaHaMU M «yYacTBYIOWUMK YYEHbIMU». XONOAHasA BO-
MHa He ponyckana Huyero 6onee cepbésHoro. Ho BOT xonofHasa BOWHa 3a-
KOHYMNacb. YCTaHOBUNCD ApYXeCKne, AOBEPUTENbHbIE OTHOLLIEHWA MeXay
Poccumein n CLUA. EctecTBeHHO 6bI10 PAacNpPOCTPaHUTL MX Ha BOMPOCHI OCBO-
eHUA N nccnefoBaHnA KocMoca. bbino nprHATo pelweHne noctponTtb Mexay-
HapOAHY OpOGUTaNbHYIO CTAHLUMIO C KJIIOUYEBBIM yyacTMeM [BYX CTpaH. Mc-
cnepoBaHna CONMHEYHOW CMCTEMbI MPU MOMOLWM KOCMUYECKMX annapaTtoB
TOXe He OCTaJinCb B CTOPOHE OT 3TUX HOBbIX TeHAeHUn. B 1993 rogy Becnn
XaHTpecc, 3amecTutenb agmmHucTpatopa HACA no Hayke, npuexan B MockBy
C PEBOJIIOUMOHHBIM MpPeanoXeHeM: HauaTb NPopaboTKy TPEX COBMECTHbIX
KOCMMYEeCKNX MPOeKTOB Nno mccrnegoBaHuio ConHeuHoun cuctembl: BMECTE
K MAPCY, NJIAMA — CONHEYHbIN 30HA v NEL (Mucecus k MayTony). Vx no-
3TNYECKMNe Ha3BaHWA He Cily4dariHbl. Bec XaHTpecc — yuéHbiln C nuTtepaTyp-
HbIM TanaHTOM, MacTep CNloBa. B AMepuKe ouyeHb 60sblloe BHMMaHWe npuaa-
0T YMEHUIO APKO 1 y6eauTenbHO NponaraHANPOBaTh HAYKy Ha BCEX YPOBHAX,

yero HamM o4yeHb He XBaTaeT.

B.U. Mopo3 Bo Bpemsa ouepefHol KoMaHANPOBKK B JPL
(Ha manke Hagnucb «<Muccua K My ToHy»)

MpepnoxeHna amepukaHUeB MNepBOHayanbHO cnepoBany dopmyne «poc-
CUIACKaA pakeTa + aMeprKaHCKNA KOCMUYECKMI annapaT = COBMECTHasA MUC-
cnA». Mbl eé ycnoxHWAN, NpepsioxnB 3anyckaTb OfHOWN paKkeTon aMepuKaH-
CKWI CNYTHUK N POCCUACKMIA NOCafoYHbIA Moaynb. BospaxkeHuin He 6bino.
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laneeB Ha3Haunn meHs KoopanHaTopom paboueli rpynnsl BMECTE K MAPCY
C POCCUINCKOWN CTOPOHDI, U A TPATUS Ha 3TO Aeno Hemarno BpemeHu. C amepu-
KaHCKOW CTOPOHbI KOopAauHaTopoM 6bl1 Popkep Bypke, HauanbHUK oTaena
MexpayHapogaHbix npoektoB JPL. Hauanucb BcTpeun — nonepemeHHo B KU
n JPL, TenekoHdepeHLMM 1 T. 4. To Mbl eAeM K HMM, TO OHM K HaM, MOCTOAHHBbIN
06MeH 3NEKTPOHHOMN NOYTON. JINHKMH CTan KOOpAMHATOPOM paboyein rpynmnbl
no muccumu K MnyToHy, HO daKTUUYECKN «pa3pbliBaNCA» MeXAY ABYMA MiaHeTa-
MM, TaK KaK Oblnl 3aMHTEpPECcOBaH He MeHbllUe U B MAapCMAHCKOM MOCAaA0YHOM
annapare.

B. M. Mopo3 u t0.B. Hnkonbcknii B Hbio-Mopke
Ha nyTu n3 Mocksbl B [acageHy

Ha camom pene B rpynne BMECTE K MAPCY Han6onee BaXkHbIM MAapTHEPOM
C poccuinckol ctopoHbl 6bin He KW, a HIMOJ, n mbl nrpanu, B 3HaUNTENbHON
cTeneHu, ponb nHTepderica mexay HMOJ n JPL. OgHaxabl Bauecnas Muxaii-
nosuy KoBTyHeHKo npurnacun Anbbepta AGybakupoBuya laneeBa n meHs
NMoroBopuTb 06 3TOM He BMONIHE HOPMANIbHOM MOSIOKEHWUN U NPEANoXKun
MEHSA «OTMNPaBUTb B OTCTaBKY», a KOOPAMHATOPOM Ha3HauuTb [ H. Porosckoro,
OflHOrO U3 CBOUX 3amecTuTenen. Ho Ha gene HUYero He namMmeHUNoCb. fappu
HunkonaeBny NPOCTO HNYEro He CTan fenatb, a A «naxan», Kak npexge. Bavec-
naea MuxannoBunya A B XMBbix O60blUe HUKOFAA He BUAEN: BCKOPE OH ymep.
B nocnegHue rogpbl ero peanbHaa ponb B pykoBoacTtee HINOJ1 ctaHoBUnach
BCE Gonee npu3payHon. Bospact 6pan cBOE, a paccTtaTbcA BOBpeMA C Npu-
BbIYHbIM MONIOXKEHNEM He CMOT.

Bonbwe Bcero amepukaHueB Torga npuenekan moryumin «[poTtoH». Ho 310
6bIn abCONMIOTHO HecObITOUHblE Hapexabl. B PKA Ham GbICcTpo Aanu NoHsTb,
yto «[1POTOH» 3aBOEBaN OTINYHbBIN KOMMEPUYECKNI CNPOC, YTO ANA HayUHbIX
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MUCCUI OH ByZeT NPefoCTaBAATLCA TOMbKO B UCKIOUUTENbHbIX CIyYasx,
a nocne MAPCA-96 pna nnaHeTHbIX MUCCUIA ero B 0603prMom Byayluem Tou-
HO He JajyT — HM A1A HaUMOHasbHbIX, HU ANA MexayHapoaHbix. OcTtaBanca
€[VIHCTBEHHbIV BbixoA: BMecTo «[1poToHa» AenaTb MUCCUIO Ha paKkeTax cpef-
Hero knacca — «MonHusy, «Coto3» — TO, Ha YéMm K JlyHe 1 nnaHeTam y Hac
netanu B 1960-x rogax. 3To He 6biNo KaTacTpodoii, NOCKONbKY TEXHMKA YLna
Brepépn, 1 camy amepyriKaHLUbl cernyac UCNonb3yloT AnA nonétos kK Mapcy pa-
KeTbl cpeaHero Knacca («JenbTar). Hauanu npopabaTbiBaTb COBMECTHYO MUC-
CUI0 Ha POCCUINCKOWN pakeTe CpeAHEero Knacca, HoO 3HTY3MasM amepuKkaHues
6bICTPO CXOAUN Ha HeT. B npuHUMne, Takaa muccus Gbina ocyLWwecTBMa, Of-
HaKo 13-3a obLero pa3Bana B CTpPaHe POCCUINCKAnA CTOPOHa He Morna AaThb ra-
paHTWK, YTO BbIMOSIHUT 06A3aTeNbCTBA B CPOK. Kpome Toro, He 6bls1o HMKaKo-
ro onbiTa TexHN4Yeckoro B3anmopenctama HIMOJT n JPL, n mHOrve He Bepuny,
UTO ero MOXHo ObICTpO HanaguTb. HakoHeu, notepsa «Mapca-96» npown3sena
oueHb TAXENOe BnevatneHve n nogopsana gosepue K Poccum.

Pa3roBopbl 0 COBMECTHON MUCCUM ObiNM NpeKpalleHbl. XaHTpecc «y»Kasn»
KoHuenuuio BMECTE K MAPCY go MuHumyma. Tenepb 3To 6bi10 BKIOYEHUE
HEeCKOJIbKMX POCCUMICKMX HAayUYHbIX SKCMEPUMEHTOB B aMepUKaHCK1Ne MUCCUn
1998 1 2001 rogoB MM Jaxe Kaknx-ToO POCCUNCKMX YacTel B aMepPUKaHCKMe
HayuHble Npnbopsbl. Mbl cobpanu npeanoxeHus, nprexana generaumsa HACA,
nocnywana n obcyauna nx ¢ aBTopamu. Yepes HEKOTOpoe BpPemsa OHU Bbl-
6panu Tpu npepnoxeHus: 1) nuaap AnA 30HAMPOBaHUA aTMocdepbl CHU3Y,
C nocapgoyHoro annapata 1998 roga (B. M. JInHKMH); 2) yyacTme B amepuriKaH-
CKOM UHPpaKpacHoM pagmomeTpe (Pressure Modulated Infrared Radiometer,
PMIRR) Ha cnyTHuKe (B. . Mopo3); 3) HENTPOHHBIN CNEKTPOMETP ANA CNyTHW-
Ka (LN.T. MIATpOd)aHOB]m). Yepes HekoTopoe BpeMsa B. XaHTpecc fan ykasaHue
JPL 3akntountb ¢ MKW KoHTpakT ana ¢prHAHCOBOW MOAAEPKKN COBMECTHBIX
paboT, 4To 1 6bIIO CenaHo.

Heckonbko cnoB o muccuax 1998 n 2001 rogos. Mocne rmbenn KA «Mapc-
Ob6cepaep» (MO) amepuKaHLbl pewnan oTkasaTbCsa OT HONbLIMX NNAHETHbIX
KocMmuuyecknx annapatoB. AgmuHuctpatop HACA [Lanumanb TonguH (Daniel
S. Goldin) BblgB/HYN HOBYIO OpraHM3aLMOHHYI0 KOoHUenuuto: “Faster, Better,
Cheaper” (6bicTpee, nyywe, gewesne). Kaxxgaa nnaHeTHas MUCCMA AOMKHA
roTOBUTLCA He bonee TPEX NIET, UMETb YETKYIO CTPYKTYPY PYKOBOACTBA U OCTa-
BaTbCA CTPOro B paMKax 3ajaHHoro 6iopxkeTa. OH pacnpepenun HayuHble
aKkcnepumeHTbl «Mapc-ObcepBep» Ha TpU opbUTanbHbIX annapaTta MeHblLue-
ro pasmepa (M meHbluen ctoumoctu). MNep.bit U3 HUX, Mars Global Surveyor
(«mob6anbHbIN MHCNeKTOp (KapTorpad) Mapca»), 6bin 3anyweH B 1996 roay,
OH umen Ha 6opTy Tpu npubopa n3 coctasa MO: TB-kamepy, naszepHbili anb-
TUMETP U MarHUTOMeTp. Bce OHM ycnewHo BbINOAHUAY CBOW 3afaun U cyLe-
CTBEHHO MPOABUHYNM Halle NOoHMMaHWe niaHeTbl Mapc. B Tom e rogy 6bin
3anyLleH nocapoyHbln annapat Mars Pathfinder («<Mapc-MacdanHgep»), ¢ HUM
TOXe BCE NPOLUIO YAAaUHO.

101 MwuTtpodaHoB Uropb Neopruesny (poa. 1948) — M3BECTHbIN POCCUACKUIA YYEHDIN,
LOKTOp $M3NKO-MaTeEMATUYECKUX HayK, YY4aCTHUK 3KcnepumeHta Odyssey KocMu-
yeckoro areHTcTBa HACA. 3aBepytowmin nabopatopuen MKW PAH, naypeat Hauuo-
HanbHom Mpemun «PoccmAaHnH roga» 3a 2004 rog.
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Boob6we HACA pewwno ncnosnb3oBaTb B CBOEN HOBOW MapCUaHCKOWM Mpo-
rpamme Kaxfoe acTpOHOMMYECKOe OKHO (MPOMEXYTOK MeXZy HVUMW, npu-
MepHO, ABa ropa) AnA 3anycka [BYX annapaToB — OAHOro NOCajoy4yHoro
M OAHOro CMyTHMKA, U 3aBepLlunTb 3TO HacTynneHve B 2005 rogy aBTomaTu-
YyecKol OCTaBKOWM Ha 3eMnto MapcuaHckoro Belectsa. OueHb ambuLmMo3Hasn
1 pYCKOBaHHaA nNporpamMma. Korga A cnpalumnsa, 3a4em Takas Crewika, oTeeTt
6b11 NpocToi: «Tak pewnn muctep fonamH». NMocne MGS ocTtaBanoch eweé asa
3KcnepumeHTa B Hacneactso ot MO: nHdpakpacHoiii pagmometp PMIRR (gns
nccnepoBaHui atmochepbl 1 KAMMaTa) 1 ramma-crnekTpomeTp (ana MuHepa-
NOFNYECKOro KapTupoBaHUA nosepxHoctn). Oba npubopa 6onbloro pas-
Mepa, U AnA KaXaoro 6b110 HaMeuyeHo 3anyCTUTb OTAENbHbIA CNYTHUK, OAUH
B 1998 ropy, a apyron — B 2001. Kakon nponyctutb Bnepés, pelmnm He cpa-
3y, HO, B KOHEYHOM cyéTe, nepBbiM nowén PMIRR. CooTBeTCTBEHHO, CMYTHUK
1998 roga Ha3Banu Mars Climate Orbiter (MCO). To ke 0KHO 6blfI0 UCMOSb30-
BaHO AJ1A 3aMnycka nocafoyHoro annaparta Mars Polar Lander (MPL). B coctas
€ro Hay4yHoro Kommnnekca Bknounnn nugap JINHKMHa. A HENTPOHHDBIN cnek-
TpomeTp W.T. MutpodaHoBa ywén Ha 2001 rog Kak yacTb rammMa-cneKkTpome-
TPUYECKOro KoMMJieKca CnyTHMKa, nonyuusLluero uma Mars Odyssey.

WHdpakpacHbin pagruomeTp ¢ moaynauuen aasneHvem (PMIRR) gonxeH 6bin
N3MepATb TENJIOBOE U3Ny4YyeHne Hag IMMOOM NnaHeTbl B HECKOMbKMX yyacT-
Kax cnektpa BHyTpu nonoc CO, u H,O n mMuHepanbHOM nbinu. Kaxabiin 13
«ra3oBblX» KaHanos npubopa aHanM3npoBasn M3nyyeHre Npu NoOMoLLMN LABYX
dunbTpoB — UHTepPepeHLMOHHOrO 1 ra3oBoW KioBeTbl. Mpaea éunbrpa-
LM Npy NOMOLLY Fa30BON KIOBETbI OCHOBaHa Ha TOM, YTO WupKHa 1 dopma
CNeKTPanbHOWM NUHUK 3aBUCUT OT AaBnieHusA. [a30BadA KioBeTa 3anosiHeHa TeM
e rasom, nsjlyyeHne KOTOporo usmMepseTcsa, AaB/ieHe B Hell MogynnpyeT-
CA HEKOTOpOW (HW3KOW) YacToToW. B pesynbrate mprvHMMaemoe m3ny4yeHune
MOAYNMPYETCA C TON e YacTOTOWN, eC/IN OHO CO3AAETCA MMEHHO 3TMM ra3om
N OCTaéTcA HeMOAYNMPOBaHHbIM BO BCEX OCTasbHbIX cilyyasax. Peanusauua
3TOro mMeTofa AoBefeHa A0 TOHKoCTel B nabopatopum Opepa Tennopa (Ok-
chopp). ®pen — aHrMUYaHUH, HO MHOTO NeT npopaboTan B JPL, npexpae yem
nonyuun no3muuio Ha poguHe. HayuHbim pykosogutenem (Pl) skcneprmeHTa
PMIRR 6bin ero apyr, amepurkaHel, [3HuUan Mak-Knus'%% 9 ¢ [lsHom BCTpe-
Tunca snepsble B 1989 rogy, 6yayum B cocTaBe COBETCKOM fAeferauumu, npu-
rnalwéHHoOM NOCMOoTpeTb, Kak byaeT npoxoanTb NponéT «Boagxepa-1» B6NU-
3u HentyHa. Torga [sH nokasbiBan MHe TexHonormyeckuin obpaser, PMIRR
1 MHOTOe NPO Hero pacckasbiBaJsl, HO A He MOT NpeArnonaraTtb, YTo CKOpo 6yay
NMeTb K 3TOMY Npnbopy 6onee 61M3Koe OTHOLLEHME.,

Mpn6op PMIRR-1 norn6 smecte ¢ MO B 1992 roay, HO BCKkope 6bl10 peLueHo
fenatb PMIRR-2 TouHo no ero nogobuto gns MCO. B stoT nepuog 8 HACA
CTano MOAHbIM COTPYAHMYECTBO C PYCCKUMM, U [I3H Hanucan MHe nobesHoe
NMCbMO C MPUIaleHreM CTaTb YYaCTHUKOM 3KcnepumeHnTa. OH npepnaran
Ha BblOOp ABa BapwuaHTa: covccnepoBatens (Co-l), ecnn A 3anMHTepecoBaH
TONbKO B MOAyYeHUUN N 06paboTKe AaHHbIX, 1 copykoBoauTens (joint-Pl), ecin

102 N3Hman Mak-Knus (aHen. Daniel McCleese) — rnaBHbI HayuHbI COTPYAHUK J1abo-

paTopumn peaktuBHoro asvxeHna HACA, pykoBoauTeNib MHXEHEPHbIX Y HayUHbIX
rpynn, Pl B page npoekToB no nsyyeHunio Mapca, UneH mexxayHapogHoro coobuue-
cTBa no nccnefoBaHunio ConHeuHom cucTembl.
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MKW pacT Kakume-To yactu gna npubopa. A Harno Bbibpan BTopoe, XoTs 6bino
ACHO, UTO, HaxopAAcb 3a 15000 Km OoT MIHCTUTYTa, A He CMOry Ha uTo-nnbo ce-
pbé3Ho BnuATb. Mou cotpyaHuky, t0.B. Hukonbcknin n A.B. Tpuropbes, 3aka-
3anu B [luTepe OKONO COPOKa MeTanINUYeCcKnx 3epKan c 0CobbIM MOKPbITUEM,
pa3nnyHon ¢opmbl 1 pasmepoB. M3o06peTatb HaMm YTo-NMGO 3anpeLlanocs,
Kpome MOKpPbITWIA. [13H He CTan HMYero U3MeHATb B KOHCTPYKUMM npubopa.
OH npucnan c okasnen Konunmy amepuKaHCKNX YepTexkei, KoTopble, MpaBaa,
NpuLWoch BCE nepeaenatb, NOTOMY UTO NUTepckue paboure ux He NOHMMa-
nn. Haw 3aka3 Ha 3epKana onflaunBanca 3a CYET CPefCTB, BbIAENEHHbIX ANA
«Mapca-96», — c cornacusa PKA. 3ameuy, uto [13H, B HEKOTOPOM CMbICIIE, UC-
nbiTbiBan cyabOy, nepepaBasa Ham yepTexu. Mx npaBuna n obbluam B 3TMX
BOMpocCax — MoKpyye Hawwx. [oTom Npuwwnocb emy faBaTtb He TOJIbKO Yep-
TEXM, HO N KOe-KaKoW MHCTPYMEHT, Hanpumep, METUMKUN ANiA pe3bboBbIX OT-
BEPCTMWI, COOTBETCTBYIOLLMX aMEPUKAHCKM CTaHAAPTaM.

B.WN. Mopo3 n [l. Mak-Knu3 B nabopatopuu Mak-Knusa

KauecTBOM Hawmx 3epkan amepuKaHLbl OCTannCb AOBOJbHbI. Heckonbko
MOWX COTPYAHUKOB ObINy NPUHATbHI Kak CoMccnefoBaTeNiv U akTUBHO BKIIHO-
unnncb B 06PaboTKY AaHHbIX, MOMYUYEHHbBIX BO BPEMS KanMOpPOBKY, U B MOA-
rotoBKy K 06pabotke HabnogeHnin Mapca. Hanbonee aktueHbl 6binn Kons
WrHatbeB n [uma TuTtoB. 1 U cam He Xanen Ha 3TO BpeMeHUu. Mbl npures»Ka-
nn B MacapeHy HeckonbKo pas, paboTanu Tam AHel no pecatb. Onnauvea-
JINCb 3TV NOE3JKM BHayane 3a CYET NPOEKTa, a NO3[Hee — 3a CYET KOHTPaKTa
JPL-VIK/. B JPL n B ropoge mbl xopowo ocsownucb, no JPL xogunu ceobog-
HO — B HapylleHWe OPaKOHOBCKMX MpaBwuJi, TPeOylowmx COnpoBOXAEHNS.
JPL 3aHVMMaeT orpoMHyio Tepputopurto, okono 15 000 coTpyaHMKOB paboTaeT
B CBOOOAHO pa3bpocaHHbIX MO Hel pa3HOKanMbepHbIX 3AaHUAX, CPEAN HUX
Hemaro pycckux. Ectb 6biBwmre cotpyaHmku UKW, HNOJ, U3MWPAH. HayuHbii
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otaen JPL — cpaBHUTeNnbHO HebonbLol, YenoBek TpucTa. Tam ceityac pabo-
TaeT Mo GbIBLUNIA acnupaHT MeHA YcTrHOB. [IaH fonroe Bpems 3aBefoBas
3TUM OTAENOM.

Kpyr ob6sasaHHocTen Mak-Knvsa 6bICcTpo paclumpancs, BCE MeHbLUE BPEMEHM
octaBanocb Ha PMIRR. MpakTuyeckn Bcen paboTon No 3TOMY SKCMEPUMEHTY
3anpaenaAn ero 3amectutenb Tum Ckoomng. C HUM paboTano YenoBek cemb-
BOCEMb M3 HayyHoro u apyrux otaenos JPL. MiHTepeceH 6bin1 HaLMOHaNbHbIN
COCTaB 3TOW rpynnbl: B HEE BXOAWSIM AMOHeL, STHUYecKne apabbl — Bce, of-
Hako, rpaxgaHe CLUA. MNpu3HakoB HepaBeHCTBa He OLyLanocb — AenoBble
OTHOLLEHNA OnpeaenAnmcb ToNbKo NMpodeccmoHarnbHbIMU KayecTBamu. s
JenoBou Kapbepbl rpaxgaHnHa CLIA ero HauMOHanbHOCTb U LUBET KOXWM
He UMEIOT 3HaUYeHNA.

Na6opatopua JPL nmeeT BCé Heobxoaumoe ANA pa3paboTKy, N3roTOBNEHUS
N UCMbITAaHWNI KOCMUYECKUX annapaToB, U cenaHo Tam 6b11o ux Hemano. Ho
BO MHormx cnyvaax HACA npusnekaeT nNpOMbILIEHHOCTb. TaK, Hanpumep,
MGS, MCO, MPL, Odyssey 6bin1 pa3paboTaHbl, U3roToBfIEHbI Y UCMbITbIBAINCD
Ha 3aBoge Jlokxug MapTuH B [eHBepe. 1 Tam He 6blBas, a COTPYAHUKM JTMH-
KMHa — HeogHoKpaTHo. Cawa JlnnatoB pacckasbiBas, YTO MHOrOe TaM — Mo-
PAAKK, Noaun, CTuib paboTbl — oyeHb HanoMmuHaeT HIMOJ.

Hactan geHb 3anycka MCO, 11 gekabpa 1998 roga. Al 6bin B 370 Bpema B Koko
Buu (Onopupa) B cocTaBe COBETCKON Aenerauuu, nprexasLlen Ha ouepeaHyto
BCTpeuy Poccuincko-ameprKaHCKON paboueit rpynnbl MO HayyHbIM UCCeno-
BaHMAM KocMoca. Tam 6binn Kak «b6oape» — bosapuyk, lanees, Kapgawes, Tak
N «<MY>XUKN» — JIMHKUH, MuTpodaHoB, A. XKnnu B oTAnYHOM oTesie Ha bepery
oKeaHa. Monurox Ha mbice Kavasepan'® pagom, cmotpetb 3anycK noexasnu
Tyna. TpubyHbl Ana 3puTeneit YCTPOeHbl KUNOMETpPax B MATW OT CTapTOBOW
nnowanku. He6o 66110 B 0651aKax, HO Mbl yBUAENW, Kak «[enibTa», € rysiom, HO
He chewa, Nowia BBepX, OCTaB/sAA 3a COO0I TOHKMIA AbIMOBOW cnep. 3a ABa
rofa 1o Toro A BUAEN HOYHOW CcTapT — 3To 6bin MGS — noroga 6bina AcHan
1 BreyatnieHne bonee cuibHoe.

Monuron Mbic KaHaBepan — amepukaHcKui aHanor bavkoHypa — npowus-
BOAUT cunbHelwee BrneyatneHne. OrpoOMHbIA, LMKIOMMYECKUX pa3mMepoB
CTapTOBbIV KOMMNNEKC AnA waTmoB. LlupoyeHHasa n gnnHHIOWan nocagoyHas
nnowazKka ana Hyx »ke. MHOXeCTBO CTapTOBbIX MJIOLWAZA0K AJ1A PAKeT Pa3HOro
Knacca. Mexgy npouum, a 6bin HeToueH, korga nucan, uyto B CLUA BOeHHbIN
M FpaXAaHCKNM KOCMOC CTPoro pasgeneHbl. [MonuroH Mbic KaHaBepan, Tak
Xe, Kak u balkoHyp, HaxoauTca B BEAEHUWN BOEHHbIX. TexHonorna paboTbl
C KOCMMYeCKMMU annapaTtaMuy Ha NOINTOHE Y HUX npolue. HeT nouTn H1KaKkmx
LONONHUTENbHBIX UCMbITaHUI, BCE, YTO C annapaTtom Hafo caenatb, feflaeTca
Ha 3aBofe [0 OTNPaBKM Ha MOJINTOH.

103 Basa BBC CLLA Ha Mbice KaHasepan (aHesn. Cape Canaveral Air Force Station —
CCAFS) — BoeHHasa 6a3a CLUA, nogpasgeneHme KocMuyeckoro KoMaHAoOBaHUs
BBC CLUA (Air Force Space Command), 45-a KocMmnueckasa 3ckagpunbs (45t Space
Wing). Wra6-kBapTpa — aBunabasa Matpuk, Onopuga (Patrick Air Force Base). Pac-
rosioxeHHas Ha Mbice KaHaepan B wrate Onopuraa, 6asa ABNAETCA rMaBHON CcTap-
TOBOW nowaakon BoctouHoro paketHoro nonuroHa (Eastern Range) c uetbipbma
HbIHE aKTUBHbIMIM CTaPTOBbIMMW CTONIAMY.
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ConmxeHne MCO ¢ Mapcom, TOpMOXKeHUe 1 BbIBOA Ha opbuTy 6biin Hameue-
Hbl Ha 23 ceHTAGPA 1999 ropa. Bca komanaa PMIRR v Hemano gpyrux, MHorue
C BeTbMU, XXAanun B He6onbLLOM 3aaHun — Ayantopun umeHn Kapmana. boina
rny6okas Houb. /13 Hawwmx npuexanu Tonbko Kona MrHatbes u A. Bce cmoTpe-
NN Ha 3KpaH, rae otobpaxkanacb TpaekTopma MCO. Ckopoctb MCO yBenuuu-
BaeTcA — K3-3a NputaxeHnAa Mapca. BoT oH npAveTca 3a ANCKOM NNaHeTbl.
NpyT TomuTenbHble MUHYTbI. XKOEM ero NoABfeHUA C APYrov CTOPOHbI ANCKa.
Ho ero Bcé HeT 1 HeT... Bce noTnxoHbKy nokmaatoT 3an. Mbl ¢ Konen yxognm
nocnegHvie. MoHypo 6peaém K MaluvHe 1 Monya efem B oTeNb. YTpom 6yant
TenepoHHbIN 3BOHOK — 3T0 [13H: “It is absolutely clear that the spacecraft is
lost” (CoBepLUeHHO ACHO, YTO KOpabnb NoTepsaH). KpolweyHasa HaBUraLMOHHanA
olwmnbKa npmsena K Tomy, uto MCO 3apbincs B atMmochepy v cropen.

™

Bacunuit Mopos, Jles MyxuH 1 Jly ®puamat'® Bo Bpems 3anycka KA Mars
Climate Orbiter 11 gekabpsa 1998 roga, ®nopuaa, Mbic KaHaBepan

CnaBa JIMHKMH 1 ero KoMaHAa YCrewHo CnpaBUnnChL ¢ pa3paboTkon 1 us-
roTOB/IEHMEM CBOEro npubopa AnAa nocagoyHoro annapata «Mapc lMNonap
NaHpep» (Mars Polar Lander, MPL). 3To 6bl1 ManeHbKUn nuaap, © KOTOPOM
y»e rosopunocb. MPL, Tak xe, kak 1 MCO, ycnewHo npogenan nyTb oT 3em-
nm go Mapca, n ...Toxe ucues! Mocagka Oblla HameuyeHa Ha 3 fAekabps
1999 ropa. Hy»kHble ana 3Toro onepaumm Havanucb, HO annapaTt HaBekn 3a-
monyan. Bnocnegcteum 6binm BbigBYHYTHI NpaBaonofobHble paboumne runo-
Te3bl O MPUYMHAX, HO YTO CJTYYMSIOCb Ha CaMOM Jiefie, KOHEYHO, HEN3BEeCTHO.
Al pymato, uto xoTa 311 ABe KatacTpodbl, MCO 1 MPL, nmetoT pasHyio TeXHU-
yecKylo nNprpoay, ecTb Y HUX 1 OBLNIN KOPeHb — OpPraHM3auUMOHHbIN: “Faster,
better, cheaper” unu «cmnbHO BLICTPO AeNanu», Kak y HaC roBOPAT.

104 ®pugman Nyuc (anen. Louis Dill Friedman) (poa. 1941) — coyupeautens MnaHeTap-
Horo obwectea CLUA coBmecTHO ¢ Kapnom Caranom (Carl Sagan) un bptocom Myppe-
em (Brus C. Murray), ero uCnosiHUTesNIbHbI 4UPEKTOP.
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311 aBe KaTacTpodbl Bbi3Banv B AMepuKe 60MbLUION pe3oHaHC. bbina co3paHa
He3aBMCMMas aBTOPUTETHasA KOMUCCUA MO pacciefoBaHMI0 UX NPUYMH. Mate-
puanbl eé paboTbl 1 BbIBOAbI JOCTYMHbI BCEM Xenatowmm — yepes VIHTepHeT.
Y Hac nocne rubenn «Mapca-96» Toxe paboTana KOMUCCUA, HO COCTOANA OHa,
B OCHOBHOM, 13 MpeAcCTaBUTeNelN 3auHTepecoBaHHbIX OpraHuM3auui, a Bbl-
Bofbl onybnrKkoBaHbl He 6binn. EWé oaHo, bonee BaxkHOe, OTANUYME COCTOUT
B Tom, uto B CLUA nporpamma nccnepoBaHuii Mapca KocMmnyeckimmn cpep-
cTBamy 6bina nepecmMoTpeHa, a y Hac NonpocTy rpekpalleHa, ecin He cun-
TaTb MepPTBOPOXAEHHOTO NpoekTa DOBOC-TpyHT' .,

|

CoTpyaHuKmM oThena Gpr3nKy NnaHeT Bo Bpema KoHbepeHunmn B Bapluase. CneBa
Hanpago: H.W. UrHatbes, B.U. Mopos, J1.B. 3acosa, [.B. Tutos, b. E. MowwKunH

HACA oToaBMHYNO CBOW MPOEKT MO AOCTaBKe Ha 3eMJIl0 MapCUaHCKOro Be-
wecrsa 3a 2010 rog 1 OTKasanocb OT HAMepPeHUA MocbiNaTb Mo Asa annapa-
Ta — OAVH CMYTHUK, OAVH NOCaf0YHbIA MOZYNb — Ka)able ABa roga. boino
pelweHo yepefoBaTb 3anyckMm — OAHO OKHO MCMOJIb30BaTb ANA CNYTHUKA,

105 «Doboc-TpyHT» — poccuiickas aBTOMaTMYeCcKasa MexnnaHeTHasa ctaHuma (AMCQ),

npepHasHavanacb ANA AOCTaBKKM 06pasLoB rpyHTa co cryTHMKa Mapca, ®oboca,
Ha 3emnio, onpeaeneHna GrU3NKo-XMMNYECKMX XapakTepuctrk rpyHta ®oboca, nc-
CNnefoBaHUN NPOUCXOXKAEHUA CNyTHUKOB Mapca, npoueccoB B3aummodencreuA
ero atMocepbl U NMOBEPXHOCTY, B3aumopaencTena manbix Tenl CoOnHeyHow cucte-
Mbl C CONTHeYHbIM BeTpoM. BmecTe ¢ AMC «®oboc-TpyHT» MapLueBas ABMraTenbHasa
yCTaHOBKa JOMKHa Oblna JOCTaBUTb Ha opbuty Mapca KUTaCKUI MUKPOCTYTHUK
«MHxo-1». AMC 6bina 3anyLieHa 9 Hoa6pA 2011 roaa, OfHaKO B pe3ysbTaTe HelTaT-
HOW CWTyauuMu, Korga He Mpom3oLwno pacyéTHoro cpabaTbiBaHNA MapLueBOW ABU-
rateslbHOM YCTaHOBKWM MepenéTHOro Mopayns, MeXrnjaHeTHaa CTaHuuMA He cMorna
NMOKMHYTb OKPECTHOCTY 3eMn, OCTaBLUMCh Ha HN3KOW OKONT03eMHol opbuTe. 15 AH-
BapA 2012 roga AMC cropena B NIOTHbIX CNOAX 3eMHOM aTMocdepbl.
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cnepyiowee — Ana nocagku, u T.4. B pesynbrate B mmnccum 2001 ropa cnyT-
HUK OCTancsa, a NocagouHbll Moaynb nepeHecnu Ha 2003 rog. B 2001 rogy
6bIN1 3aMyLEeH CAYTHUK C FaMMa-CNeKTPOMETPUYECKUM KOMIMIEKCOM, B COCTaB
KOTOPOro BXOAWT HEWTPOHHbIN cnekTpomeTp XEH[ W.T. MutpodaHoBa — no-
cnegHun ockonok nporpammbl BMECTE K MAPCY, 3aTteaHHON Korga-to XaH-
Tpeccom. ITO eAMHCTBEHHbI POCCUNCKUIN SKCNEPUMEHT Mo MCCefoBaHNIO
nnaHetbl Mapc nocne npoekta ®OBOC.

XaHTtpecc n3 HACA ywén B 1998 rogy, Ha ero mecTe Tenepb J4 Bannep, us-
BECTHbI acTpodm3mk. OTHOLEHNE K BO3MOXHOMY cOTpyaHuuyectBy c Poc-
cven B Byaywmx nccnegoBaHuax Mapca pesko nepemeHunoch. [oBopAT, uto
Bannep oTHOCUTCA CKENTUYECKM K MeXAYHaPOAHOMY COTPYAHNYECTBY CO BCe-
MU CTpaHamu, He Tonbko ¢ Poccuein. Monaraet, uto HACA 3T0 HMYero He fJaér,
Kpome NnWHMX 3a60T u cnoxHocTel. OfHaKo HefaBHO Mpecca coobuuna,
yto [0.H. KonteB n O’'Kudpd (Hosbii agmuHmcTpatop HACA) goroBopunumcb
pa3paboTaTb NPOEKT coBMeCTHOM muccnn K Mapcy. OueHb XopoLlo, NocMo-
TPWM, YTO 13 3TOrO NONYUYNUTCA.

MAPC-IKCNPECC

Kocmoc — puckoBaHHOe none geatenbHoctw. ViHorga rubHyT Kocmmnyeckue
annapatbl. Xyxe Toro, rubHyT niogun. B moeln nabopatopun pabotaet Jmu-
Tpuin Buktoposuny lMauaeB — CblH nornbwero KocMoHasTa. CeMepo ywnu
npu Katactpode «Konymbum». Mo Kpato npowén skunax «Coto3a», BO3BPa-
TMBLWIMINCA ¢ MexayHapoaHOW KoCcMuyeckon ctaHumn. «Bacunuin MBaHoBwmy,
Hy uTOo Bbl Tak paccTpavBaeTecb, Befb HUKTO He ymep», — cKa3ana Jlioca
3acoBa, Korga ysupena meHa nocne Katactpodbl MCO. 3To 6bino0 oueHb
npaBWbHO. ..

B npownom Heypgaum ¢ KOCMUYECKMYM aBTOMaTaMy MepeXxmnBanncb npoLle.
He BbilWNO cerogHa, nonyymtca 3aBTpa. Ho B HblHELWHME BpeMEHa «3aBTpa»
MOXET He COCTOATbCA, 0COBEHHO Y Hac, B Poccmun. Y HOBOro poccuinckoro
o6LwecTBa MHOTO TPYAHbIX Mpobnem. byaylee Haykn B UX YnicCne, HO B Nepey-
He NPYOPUTETOB OHO 3aHUMaeT OAHO M3 NociedHMX MecT. HayuHbiln GrogxeTt
PocaBrakocMoca Tak MaJi, YTo aMepuKaHLam, HanpumMep, ero He XBaTumo Obl
ANA Co3AaHMA OQHOro cepb&3Horo npubopa, He TO YTO ANA LeNon MnaHeT-
HoW mumccum. [TosToMy efMHCTBEHHAA peanbHas BO3MOXKHOCTb MPOAONXKaTb
3KCMepuMeHTanbHyo paboTy B 06MacTV MAaHETHbIX UCCNefoBaHUA — 3TO
yuactme B muccuax HACA n EKA. Kak ato nonyyanock B ciiyyae HACA, A yxe
Koe-yTo pacckasan. Termepb HeCKONbKO cnoB O EBponerickom KocMuyeckom
areHTcTBe, EKA.

»Kak bnamoH nocne notepu «Mapca-96» ckasan, Uto pycckue «ybunu» eBpo-
Nenckylo NnaHeTHyl0 Hayky. Ha camom fgene «eBponenckas naaHeTHasa Ha-
yKa», Kak 0061acTb KOCMUYECKMX UCCNefoBaHWiA, BO3HMKNA 1 pa3BrBanacb
6narogapa Hawum npoektam OOBOC n MAPC-96. Pa3roH 6bin Tak CUNEH,
uto noteps «Mapca-96» He OCTaHOBMWMIA €BPOMNENCKUX YUEHbIX. OHN ybeau-
nn EKA BKnounTb B Mporpammy co6CcTBeHHY0 muccuio K Mapcy. E€ HaszBanu
MAPC-2KCIPECC. OHa cocTouT U3 CryTHMKa 1M NocagoyHoro moayns. B co-
CTaB Hay4HOW annapatypbl CMyTHMWKa BXOAAT, B OCHOBHOM, 3KCMEPUMEHTbI,
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«yHacnegoBaHHble» oT «Mapca-96». EctecTBeHHO, 6biny BbibpaHbl Te npu-
60pbl, B KOTOPbIX YYacTMe eBPOMENCKMX YUEHBIX UMENO onpeaensoWwmin xa-
paKkTep: Kamepa Bbicokoro paspeteHna HRSC, cnektpometpbl MOC, OMETA
n CMUKAM. Kocmnuecknii annapat nmeeT maccy 1230 Kr, B HECKONIbKO pa3
MeHblle, Yem «Mapc-96». B KauecTBe HocuTens BblbpaH poccuitckuin «Co-
to3-Operat» — HO Ha KOMMepyeckoi ocHoBe. Kasanocb 6bl, Poccma morna
6bl gatb ero 6ecnnaTtHo 1, TakuM 0b6pa3oM, CTaTb MOSIHOMPABHOW YYacTHU-
Len npoekTa. Poccua morna 6bl M3roToBUTb 1 MOCAZOYHbIA Mogysb. He npo-
M30LUMO HW TOrO, HY ApYroro. NMpoaBUAKCL CKbl U 06CTOATENBCTBA, KOTOPble

nomeuwanwu.

Pycckaa komaHga no skcnepumeHty OMETA. Cnesa
Hanpaso: B. Mopo3, J1. 3acoBa, 3. Poxasckui, [1. Tutos

OpHako poccuickne yyéHble ABMAIOTCA COMCCNeRoBaTeNIAMIN BO BCEX Hayuy-
HbIX 3KCMeprMeHTax MUCCUN. TO eCTECTBEHHO, MOCKOJIbKY B MPOLLSIOM — 3TO
coBMecCTHble 3KkcnepumeHTbl MAPCA-96. B IKW pa3paboTaHbl 1 N3roToBneHbl
YacTn HeCKoMbKMX NpUbopoB. Al oKasanca BO rnaBe cpasy ABYX POCCUMINCKMX
Hayu4HbIX rpynn — no nnaHetHomy ¢ypbe-cnektpometpy MNOC (Pl — B. Dop-
MU3aHO) 1 no KapTtupytowemy cnektpometpy OMETA (Pl — »K.-T. BrubpuHr).
Oner Kopabnée pyKoBOAWT POCCMICKON HayuyHOW rpynnoi no npubopy
CMNKAM (Pl — »K.-Jly bepTo). BmecTe c Anvkom lpuropbeBbiM OH cienan aKy-
ctoonTtnyeckuii MK-cnektpometp, Bxogawmii B8 CNMMKAM Kak oanH 3 61oKoB.
3pecb MCnonb3oBaHa OPUrMHaANbHAA POCCUNCKAA TEXHONOMMA. 3TO He 4yacTo
cnyyaetca. bbiio oueHb TpygHo gooutbca ot PKA n Coeta PAH no kocmocy
XOTb KaKoON-To GUHAHCOBOW NoAAEPKKM Ans 3TUX paboT 3aech B Poccun. K cua-
CTbto, 6binK 1 apyrme nctouHnkn. Hanpumep, EKA n eBponerickue MHCTATYTbI
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onnaymMBany Haly KOMaHAMPOBKM NO NPOeKTy. MHTepecHo, Kak Aonro ewwé
Mbl 6yfem BblHY»KaeHbl nobupatbca? CTbiAHO.

3anyck coctoanca 2 nioHa 2003 roga. lNoka BCé ngét HopmanbHo. ..

N3 NMNCEM LOYKE
B.U. Mopos

B 1999 roay, yxe B 3penble rofbl, Bacunun iBaHoBMY nepenuncbiBanca co CBO-
el ctaplenn goukon Oneid. EMy 6biflo oueHb NMAOXO B 3TU rofbl M3-3a Kpaxa
npoekta MAPC-96 1 rubenu fByx amepmukaHckux annapatos — Mars Climate
Orbiter n Mars Polar Lander — 1 Ons, uTo6bl OTBNEYL 1 YTELWNTb €ro, Monpo-
Cuna ero pacckasaTb 0 CBOEM fAeTcTse. B./. mocbinan en «mennbl» AnA BHYUYKU
HuHbl («CHMWKWY), NOSTOMY OH MXCan TakMM MPOCTbIM A3bIKOM. 34eCb NPUBO-
AATCA TPY NUCbMa, KOTOpble HMHa nonyymna n cymena COXpaHuTb.

15 maprta 1999 ropa
OneHbKa, mol cnpawiueana o pooumesnsx.

Mou nana u mama podunucse Ha YkpauHe. lana, NeaH Masnosuy Mopos (1882-
1970), — & 2opode JlybHel, mama, Xaca AbpamosHa Ynuukaa (1893-1952), —
8 Mupzopode, ynomuHaemom y [o2ona u u3gecmHom 60/bwol «ayxel» Ha
enasHol naowaou (moxem 6bims, 3mo 6bl/10 NPOCMO Mesikoe 03epo). Y Hux
noymu He 6610 06pa3osaHus (nana — 08a K1AcCca UepKoBHO-NPUXOOCKOU
WIKOJIbl, MOMA — MO Xe camoe, HO eapelicKoU WKOJ/Ibl), HO N0 Npogeccuu oHU
6b171u HaAbopWUKU, a Ko20a Habupaewb, Mo, ecmecmeeHHo, U Yumaewlo. [lana
no3xe paboman & u3zdamenbcmeax, 6bL1 3asedylOWUM nNPoOU3BOOCMBOM
U OYeHb UeHUs1 KHU2Yy Npocmo Kak npedmem c80e20 J1lobUMO20 pemecsd.
A mama 6pocuna pabomy, koz0a A poousica, u b6biaa domawiHel xo3AUKOU.

Xume emecme oHU cmasnu moseko okoso 1930 200a, xoma nand 3Ha u siobun
eé 00 3mo20 MHO20 fiem. Ho OH 6blLn1 )xeHam Ha dpyzol, mam y Hezo bbi1u Oemu,
U OH 007120 He MO2 peuumabcs.

Xunu mel Ha ynuye KysHeukuli mocm (yxe 8 Mockge), 0. 3, k8. 25 8 KOMHame
20 K8. M, KOMOpas NoJly4usiace NYmém nepe2opaxusaHus KOMHAamel No60o1b-
we. [lom 6bi1 nocmpoeH 8 1913 200y U 8¢A 02pOMHAA Keapmupa bbl1a cnyiaHu-
po8aHa 8 pacyéme Ha 00Hy cemMblo: AHGPUIA0a u3 mpéx KoMHam — 0se 60/1b-
wue, u Mexoy HUMuU 0sepu NJC ewé 0080/1bHO 6ObWAA KOMHAMA, NJIOC
KOMHAmMka 0418 npucsiyau, niloc mEMHAs KoMHama (4ynam?), Ho 8 Heli nomom
moyxe XuJsu, NJIC 02POMHASA KyXHA ¢ OposaHol naumod. Hukmo smy naumy
0posamu He MonuJ, Ha Hell CMOAIU KepOCUHKU U npumycel. Kpome moeo, Ha
KyXHe XUJa NoXundas XeHWUHA AHHYWKaA, y Heé 6bliu UKOHKU. [ToMHIo, yxe
200a 8 4 unu 5 A el ckasasn, Ymo 602a Hem, a ec/iu eCmb, Mo NycMeob ckaxem, 20e
OH XUBEM, HA YMO OHA MHe J1ackoso ckasana: «OH se30e: 8 mpaske, IUCMUKAX,
nMmuykax, cuHem Hebe».
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MBaH MNasnosuy Mopos, otel B. . Xacs AbpamoBHa Ynuukas, matb B. .

To niu 6 1933-m, mo nu 8 1934-m 200y Mamy apecmoesa’siu, a NOMOM 8bIC/ANU U3
Mockeel 8 OepesHio bakasnel (bawkupus). A, KOHEYHO, HUYe20 3M020 He NOMHIO,
a Makxe Kak Ml XUsiu € Nanoli 8 3mMo e8pems 3a UCK/Ilo4YeHUeM noe30KU emecme
C HUM 8 3mu camele bakanel.

16 mapta 1999 roga

BepHysuwiuco 8 Mockgy, mama yxe He pabomana u 3aHUMAnace xo3alcmeom
u MHOU. XKuslu MoJibKo Ha NANUHY CKPOMHYIo 3apnaamy. [la ewé nana u3 Heé
YXUMPAZICA 8bIKpAUBAMb OeHb2U HA KHU2U. [inA HUX 66l 2u2aHmckuli (Kak MHe
mo20a Kasasnocw) wkag, oH 3akpsigan coboli 08ycmeopHamyo 08eps 8 cmeHe,
pasoenaswel Hauly U CoCeOHI00 KOMHAMeI. bulno smo 200y 8 1935-m, koeda
OMKPLISIU Nepayto JIUHUI Mempo — om lapka Kynemypol 00 COKO/IbHUKOS.

[lana nokynan pasHele KHU2U: KNACCUKOB («<OOHOMOMHUKU» — OJ18 SKOHOMUU
Mecma), KHueu no ucmopuu, 0CO6eHHO NO UCMOopUU pesiuzuu U Hay4yHo-nony-
niapHble. OHU (0CO6EHHO MAaMa) YUmasu MHe o4eHb MHO20 8C/lyX, NOKA A Cam
He Hay4usica. A NOMoM 3Mom 02pOMHbIU WKA C KHU2AMU CMAs MOUM JlyHLUM
opyzom. Koz0a nana npuHéc Manyro cosemckyto SHYUKIOneouto, i eé OMKpbi-
8as1 ¢ 106020 Mecma u Yuman npo 8cé — npo siodeli, 38epeti, CMParsl, Npo 8cé!

Jo moezo poxdeHus y mamel Gbiia Kyya Opy3el-aHapxucmos (He ¢ 6omba-
MU, d 8NOJIHE MUPHBIX). AHAPXUCMbI — 3MO PA3HOBUOHOCMb COYUAIUCMOS,
2/108HO€ OMJIUYUE KOMOPbIX COCMOUM 8 MOM, YmoO OHU 8UOAM 06Wecmaso
6ydywe20 6e3 2ocyoapcmaa. Coto3 c80600HbIX MPyXeHUKO8 U 8cé. Hem npasu-
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mesibcmea, «cunosbix cmpykmyp» u m.n. Mama eepuna 8 smo. Ho KoH4usI0Cb
3Mo nJioxo, eé apecmosadsu u oHa omcudena 08a uau mpu 200a 8 Cooskax,
a nomom 835/1U ewé pas, u cocnanu 8 bakasvl, 1 06 3mom yxe nucan. ¥l nocne
2MO020 Heu36exXHO NOJIHASA CAMOU30AYUS om 8cex Opy3eli — makas om 6blia
Cyp0o8as XUu3Ho.

26 anpensa 1999 roaa
OneHobka, 60160l 6bl1 nepepolg, Nonpobyto NPoooIKUMe.

Y Hac Hukoz0a He 6bisio csoell 0aqu, u npobsiemd, 20e «nacmu» MeHs J1emom,
He umesia CmaHOapmHo20 pewieHus. na nema 6wisia YKpauHa, a NOMom CHu-
Manu kKomHamy e 6s1uxHem [loOMockosbe, Kaxobili pa3 8 Opy2om mecme: Kpbi-
namckoe (1937), ¥Yxmomckas (1938), Xumku (1939).

Tenepb 3mo usiu BHymMpu Kosbyesol 0opoau unu cpasy 3a Hel. A moz0a 6bina
2/1yXOMaHb: OepegeHckue 0oMUKU, fecd, nond. B Kpelnamckoe, 00 Komopo2o Ha
MawuHe cetiyac 15 muHym (ecsiu Hem npo6oK), MOXHO 66110 006pamMbCsA Mob-
KO Ha pe4HOM mpamede, U 00po2d 3dHUMAna yaca 08d. A NoMHIo Heobbl4aliHo
Kpymyio U O/IUHHYI0 OepeBAHHYI0 IeCMHUUY om npucmadu K depesHe. A ewé
NOMHIO, YMO NO Nymu c/1e008AHUA PeYHO20 Mpameds bbls1 KAKoU-mo aspo-
Opom Ha bepezy, mam cmosau pasHsele camonémel. Cpedu HUX Oblau ¢ YEPHBbIMU
Kpecmamu Ha KpbliibAx — HeMeUKue, KaK A NOHA MHO20 no3xe. Al bl MasieHb-
Kul, HO y»e 3HAJ1, YMO HAWU CaMONémel — C KPAcHuIMU 38€30amu. A ko020a
cman npucmasame K Mame Hac4ém smux Kpecmos, OHa MHe CKa3asd, 4mo, 80-
nepabix, OHA He 3Haem, d, 80- 8BMOPbIX, YMO MyOd HeNlb3sA CMOMpeme.

Y Hac 06 smom 2080pume He /106AM, HO He cekpem, ymo 8 30-x 200ax CCCP Ha
cgoeli meppumopuu paspewiusn Hemyam paspabameledms U UCNbIMbIBAMb
Hosble camonémel, nywku u m.n. — cebe Ha 2onosy. locne [lepsoli muposoli
8oliHbl [epmaHuu 66110 3anpeujeHo 0ename makue wmyku y cebsa. Ha amom
3anpem OHU, KOHEeYHO, NJIIoHY U, HO He cpa3y. [Ipowsio HecKoIbKo em, U ca-
MOSIEMbI C YEPHLIMU Kpecmamu HA Kpblibax 3abpaceisanu 6ombamu Hawu
2opoda.

29 anpens 1999 roaa

OneHbKa, mel CNpawlueasnd, CKoJibko Mmame 6bis10 siem, K020a A poousica. A 6bis10
el 38.

Ce200HsA paccKaxy 0 MOM, KAk s Hay4yusICa 4umame U Kak Xodus 8 <Hemeykyto
2pynnys.

Kozda mel ¢ mamoU 2ynsau no yauuam, oHd MHe UHo20d 0b6BACHANA 6yKebl Ha
sblseckax. [leno noosu2anoce MeodsieHHO, 0OHAKO Jiem 8 Wecmsb s Mo2 NO CKaoam
npoyumame «2ac-mpo-Hom». To2oa 0519 demeli NeHamanu <KHUXKU-MAsTbILUKU»
6onbwumu bykeamu — ckasku, 0emckue cmuwiku u m.0. Ho A ux He ckopo oc-
gous. CHa4ana nosy4asnocs, Ymo MHe 6blsIo Npowe 8bly4Uums MAKYIO KHUXKY
Hau3ycme, o CJlyxd, NOC/ie Mo20 KaK MHe €€ HECKOJIbKO pa3 npoyumaiom, yem
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yumame YeCmHO CaMmomy. l'lpowén 200, npemae 4eM 3mo cJ1y4uJioce. y6€p€HHO
yumame A Ha4vasi 8 cemMo jiem.

B demckuli cad meHs He omoasnu, 8Mecmo 3mo20 bblid «Hemeykas 2pynnan.
Smo 6611 maneHbKul (6—-8 0emeli) yacmmewiti 0emcaod ¢ HENOJIHbIM OHEM U, AKO-
6bl, 06y4YeHUeM Hemeykomy (Ha camom Oesie Ha o4eHb C/Iabom yposHe). Pykogo-
oumensHuyel bbl1a Hemka, 0emu eé 38asu «TaHme Kappu», y Heé 6bin1 pycckul
MYX, Mama, u 0goe 6onbwux(8-9- Kknacc) secénvix 0emeli: manavyuk Onez u Oe-
80uKa Pycs, u 6onbwas keapmupa. [Jemeti npugoousu 4acam K 9, edy npuHocu-
J1u ¢ cobou: 6ymep6bpo0sl Unu Ymo- HUBYOb, YUMo MOXHO pazozpems. .. Boamox-
HO, Mam MeHs U 00yyusIu YmeHUIo No-pyccku. A 61uxe K KOHUY A yxKe yumarn
U no-Hemeyku, 3Hasa MHO20 CJ108 U hpocmele ¢pasel. [Jemu yyscmeosanu cebs
noymu Kak doma. MeHs myda soousna mama 08a 200a. 5mo 6110 coscem 671u3-
Ko, MUHym 5 xo00a, mosbKko nepeceysb KysHeykul mocm, npoimu yepe3 npo-
X0OHOU 080p, nepeceys KpowleyHbll nepeysiok U — 80 080p OOMd, KOmopwbili
Haxoounca mexody bonewum Teampom u Jmumposkod. Bnpouem, smu 2eoepa-
¢uyeckue noopobHocmu mebe masno Yymo 208opam, a CHUWKe U 808Ce Heno-
HAaMHbl. OKoJ10 12 HAC KOPMUIU U YKNA0bl8dau cname HA OUBAHAX UJIU COCMas-
JIeHHbIX 8Mecme cmysnbax. A 0080/1bHO 6bICMPO 8bI2080pUN cebe pa3peuleHue
He cnameb 80 8peMs «MEPMB020 Yaca», d MUxo cMompeme KHu2u. bonbuwie 8cezo
MHe Hpasunuce aabbomel ¢ homoepaguamu 80eHHbIx kopabneli — HeMeykux,
speméH 0o lMepesoli Mupogoli 8oliHbl. CMymHO noMHIo, kak TaHme Kappu 2080-
pusd, Ymo OHA U3 B0OEHHO-MOPCKOU ceMbu. Ha 8onpoc, Kak u Koeda oHa nona-
n1a 8 Hawy cmpady, Taume Kappu omeeuana o4eHb myMaHHO, 0a HUKMO U He
mpe6osan nodpobHocmed. [lomom, ecsiu No2oda 6biia xopowas, 86i800UMU
2yNIAMb 8 MAsiIeHbKUU caouk, NpumbiKaswuli K 0oMy co cmopoHel meampa. Ca-
OUKa 3mMo2o 0dsHO Hem, a mo2oa bbi/1, U 04eHb Kcmamu. M3 3mo2o caduka Hac
U 3abupanu Mamel.

WHo20a sce cobupanuce 80kpy2 nuaHuHo. Wepana Pycs, a mel nenu. lMoyemy-mo
yacmo nenu «Cynuko», lobumyio necHro Cmanura. Kozoa mHe «Cys1uko» coscem
ocmoyepmend, A CKA3asa 8cjyX, YMo MHe 3Ma NecHs He Hpasumcs, U mym xe
NOHAJI, 4MO 3M0o20 2080pUMb He C1ed08as0. Bce Ha MeHA nocmompenu ¢ 60/16-
wioli ykopu3HoUi, 0OHAKO 0p26bIB0008 He N0C1e008aA/10, d NO MeM KPymbim 8pe-
MeHam mo2sio 6bimb 8CAKOE.

B dome Tanme Kappu Ha ece «ondcHble» paz2080pbl bblil HAJIOXeH 3anpem:
O0emu u 83pocsible 8ce cmpozo cob0anu npasusio — «Hu cs108a o noaumukes.
Ecnu ymo-mo npopelsanoce (ums, cobeimue), mo 0emu (!) Opyz Opyea ooépau-
8asu. Imo 6bi1u 20061 1937 u 1938, K020a 8YepAWHUE 2epou U 80XOU Ce200HA
006vA8/14/1UCb «8pd2amu Hapoda». TaHme Kappu ckaszana mame o Myopom npa-
8uJie «HU CJ1084 O NOJIUMUKe» CPA3y, K020d Mbl NPUWIIU C Hell 3HAKOMUMbCA.

30 anpena 1999 ropa

B mae 1939 200a mama npusena meHsa 3anucsieameca 8 wikosy. Mosa 6ydywas
yyumenbHUUa cnpocunia mera: «CKonbko 6ydem mpuxobl name?» — A omae-
musa 600po, HO HemouHo: «/Jeadyame namel» — «Hy, Hu4ezo, ewé Hay4uweo-
cal», — ymewuna meHa ydsumesnieHUYdA U 3anucasna e ceol knacc. ¥l eom, 1 cen-
mabps mama omeena MeHsa 8 wikosy. K KoHUy xe 3aHAmud 3a MHoU npuwna.
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Ho uepes Heckonbko OHeli OHA BCE Xe peliusidce omnyckams MeHs 00HO20 6e3
npucmompa. 3ma wikona (N° 635) 6eina o 0sope mexdy lemposkol u mu-
mpoekoU, udmu 00 Heé 6b1s10 20 MUHYM, NPU 3MOM HAOO 6bISI0 hepeceys 0OHY
ynuyy (CmonewHUKo8 nepeysnok). IHo20a A X00uJsT C MAJIbYUKOM, XXUBWUM 8 Ha-
wem dome (KyzHeykuli mocm, 0. 3). Heckonbko siem Hazao A xoousn cMmompems
Ha Moo hepeyto WKosly. 30aHuUe Ha Mecme, HO 8 HEM yxe co8cemM He WKO/d.

B wkose nocsie HemeykoU 2pynnel A Yy8cmaosas cebs HeylMHo, HO hocmeneH-
HO npusbik. Yumame A yxe ymen xopowo, mabnuuy yMHOXeHUs 8bly4us Obl-
cmpo. EQuHcmeeHHoe, ¢ Yem 6bis10 MpYOHO, — 3MO YUCMONUCaHue: NUCams £,
8 NpuHyune, ymes, Ho 6yk8bl y MeHs bblu KopAgeble.
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NOCNEAHAA KOMAHAWPOBKA B.U. MOPO3A

B nocnegHwne rogbl B. V. ctpagan ot TAKENo 601e3HN KPOBM — MUENIOMbI, HO
CTapanca el He nopaasaTbcA. MapT 2004 roaa oH nposén B Ntanum n OpaH-
unn, Kyga npueskan ana aHanusa pesynbratoB akcnepumenTa NOC npoekTta
MAPC-3KCIPECC. Ha cnegytolmx cTpaHMLax NokasaHbl OTAeNbHble 3NN304bl
sT1oro Bu3nTta. CHUMKM cgenanbl B. V. Mopo3som n A.B. lpuropbesbim.

B./. n A.B. TpuropbeBs BAOXNIN PYKW B «yCTa NpaBAbl»

Bacunui MBaHoBWY y 03epa Anb6aHo
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B.W. c KameHHbIM ncom y 3gaHna NOCU

®paCKaTVI. Bupa n3 okHa roctMHuLbl Ha ropoj

PapgocTb OT ycnexa akcneprMeHTOB cBepLuMUna Yyao: B. /. nouyBcTBOBan cebn
MOYTY 3A0POBLIM W jaXke NMPUHAN yyacTue B npasaHoBaHuy 30-neTHero 1obu-
nes otgena (cm. poTo Ha c. 292). OgHako nocne Bo3BpalleHMsA B MockBy 60-
Nle3Hb BepHYynacb C HOBOW cunol. 23 noHa 2004 roga B.W. ckoHuancs.



MNCbMA COBOJIE3BHOBAHMA

Mol nompsaceHsl epycmHsiMu ussecmuamu o Bacunuu Mearnosuye. OH 6611 00-
HUM U3 2U2dHMOB8 8 UCC1e008aHUSAX NJIGHEM U K MOMY Xe 4es108eKoM 6016W020
2ymaHu3sma. [Jo nocnedHux Hedeslb OH 3aHUMAJICA UcciaedosaHuem pesysabma-
mos usyvyeHus Mapca Ha KA «Mapc-3kcnpecc», Komopewll eMy noc4acmiugu-
J10cb yguOems pabomarowum Ha opbume nocsie mAxénozo yoapa, HaHeCéH-
Hoeo KpyweHuem KA «Mapc-96». Mou znybokue cobone3HosaHus 6/U3KUM
u Kosiiezam. A cobuparoce npedsioxume, ymobsl KOCIAP noceamusn omoesib-
Hyto ceccuro Bacunuro leaHosuuy.

M. ipoccap, Mapuxckas o6cepsamopus, OpaHyus

boblio oueHb mAxeno ycavlwames 3my 2pycmHylo Hosocme. MHoeue u3 Hac
umenu 803MOXXHOCMb pabomame ¢ Bacunuem, komopeil 8 nociedHue 40 nem
66171 0OHUM U3 NUOHEPOEB UCC/Ie008aHUA KOCMOCA U hiaaHem. Hawu nabopamo-
puu 8 3mom nepuo0 compyoHuyanu ¢ Bacunuem u MKW 8 npozpammax EKA u e
yacmHocmu 8 3kcnepumeHme CI[TMKAM Ha KA «Mapc-Skcnpecc». Mol 8cé AacHo
sudesiu, Ymo oH bbia1 CheyuaauCmMoMm eolcoyadilezo Kaacca 8 061acmu HayKku
0 NJIGHeMHbIX ammocgepax u 8 OUCMAHYUOHHbIX usMmepeHUax. OcobeHHO 8bi-
COKO Mbl YeHUJIU e20 KyJlbmypy, 3HAHUA U ACHOCMb yMda.

2. Waccegwep, Cnyxb6a aspoHomuu CNRS, MNapux, OpaHyus

C 2ny6okKol ckopbbIo yCabIWana s 3my YacHyro Hogocme. Kozda s eudenace
¢ Bacunuem npowsnbim mapmom 8 Opc3, He 0CO3HABA/A, HACKOIbKO OH 60J1eH.
A 3Hakoma ¢ HUM 6onbuwie 40 iem, oH bbis1 04eHb 606LUUM MOUM OpY20M, U A
beckoHeyHo e20 ysaxasna. Ham 6ydem oueHb He x8amame e2o0 y Hac 8 MedoHe.
Mepedatime, noxanylicma, cumnamuu om 8celi MeGOHCKOU epynnsl €20 61u3-
Kum u ecem Kosezam e VIKU.

T. SHKpeHauy, Napuxckas obcepsamopus, Opanyus

MHe 66110 mak 2pycmHoO ycablludme 3my NeyaabHylo U HeOXUOAHHYIo 8ecme.
Bacunuti 6b11 yousumesnbHbIM Yes108eKoM, Yel 8K/1a0 8 NIAHeMoJs102ulo — 0OUH
u3 gesiuyatiwiux 8 Hawem epemeHuU. Ham 6yoem oyeHs e2o0 He X8amMame.

. Tetinop, Okcgopdckuli yHusepcumem, Benukobpumarus

YXKacHo xanb u nedansHo. Mel 8ce nomepsanu Ha0EXHyr onopy U AKOpe.
4. Tumos

A 3Hato, 4Mo pycckue KoJIIe2u UChblmbl8aom 8esiuKyto 60/1b, HO NOMHUMe, YMo
Bacunuti ecez0a 6ydem 8 namamu mex, Kmo umes c4acmee 66ime ¢ HUM 3HaA-
KombIM. MHe e2o0 6y0em odeHb He xeamams. C060/1€3HOBAHUA OM MeHA JIUYHO
u om acell epynnei 8 Jleuye 6:1u3kum Bacunus, ocobeHHo JTiobe.

C. ®oHmu, YHusepcumem CaneHmo, Jleuye, icnaHus

C anyboyaliwel neyasnsio A 00/IKeH CO0bWUMb, YMO cKoHYanca Bacunul Mo-
po3. MHe 6y0em o4eHb He xeamame €20 NOC/1e WecmHaoyamu iem UHMeHCUs-
HO20 U nosie3H020 compyOHu4ecmead. A 651aeo0apeH emy 3a MHO20€e U npexoe
8Ce€20 3 MO, YMO OH 0aJ1 HAM B03MOXHOCMb pabomamse U wedpo Oenusics
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C HAMU CBOUM He3aMeHUMbIM ONbIMOM Yesioseka U y4éHozo. Hawu 3kcnepu-
MeHMbl nomepAU meépoyro onopy.
B. ®opmuszaHo, UOCU, ®packamu, Umanusa

MHe 661710 UCK/IIOYUMENBHO 2PYCMHO YCIbILAMb 3MO YXACHOe u3gecmue.
A 3Hana, ymo npogpeccop Mopo3 oyeHob 60s1eH, HO He Oymand, Ymo cMepMmeo Ha-
cmynum mak ckopo. Ham 6ydem ouyeHb e2o He xaamamb. OH 6bi1 0118 8cex HAC
UCMUHHbIM yqumesniem U npUMepom.

AHauonemma KopaduHu, IHicmumym kocmuueckol ¢pusuku, Pum, Mmanus

Mzeecmue o KoHYuHe Bacunua WeaHosuya Mopo3a 66110 cepbé3HbiM yoapom
0514 MeHA. Al 3Han e20 nodmu 40 lem u 8cez20d 4pe38bIYaliHO YB8aXan e20 KAk
YUYEHO20 U Yyesioseka.

A. Knuope, JPL, NASA

Pycckas nnaHemosoaus U KOCMuUYecKue uccie008aHus nomepsasu 00Hy u3 c80-
UX 8eJIUKUX hu2yp.

B. KpacHocenwbckux, LPCE, CNRS, lNMapux, ®paryus

KoHuuHa npogeccopa Moposa (Bacusnus, Kak s umes 4ecmes e20 Ha3vleames) —
3Mo o4YeHb MAXEnas nomeps 0/14 8ce20 coobujecmeaa ucciedosamerneli Mapca.
To, KaK MHO20 OH ycnesn c0esiams 3a KOpomkuli (MeHbWwe nosy200d) nepuoo us-
y4YeHUs MapcuaHcKux 0aHHbIX, ACHO NOKA3bledem, KAK 8e/IUKO e20 8/UAHUE HA
Kayecmao u akmusHocme pabomei epynnel [OC. [Joneas opyx6a 3acmasnsem
MeHs o4eHb 60J1e3HEHHO OWYyWdame 3my nomepio.

A. IOpuesuy, LleHmp Kocmuueckux uccnedosaHuli, Bapwasa, lNonewa

MeHsa odeHb ozopuuna Bawa neyanvHas HeOXUOdHHAs Hosocme. A umen
yecms 3Hame npogeccopa Mopo3sa Kak svidatouje2ocsa y4yéHozo. bonee moezo,
A 8cez0a 6y0y NOMHUMb, KAKUM 8HUMAMesIbHbIM U OpYXe/It0OHbIM XO39UHOM
OH 6bis1, K020a A npuesxan 8 Mocksy. Ham ecem 6ydem o4eHb €20 He xeamame.
Mou cobonesHosaHus e2o 6auskum u Kosanezam 8 IKU.

b. CazeuH, MHcmumym kocmudeckol ¢pusuku, Pum, Umanua

Amo mpazuyeckas Hoeocmeo. Bacunuli 6b11 0OHUM U3 8bIOAIOWUXCA YYEHBIX
u uccnedogameneti ConHeyHoU cucmemsl U NpUAMHeUWUM Yes108eKOM, C KO-
mopeim A umen yoososiecmeaue pabomams. Mei ¢ 271y60KUM y8axkeHUeM OMHO-
cunuce K Hemy. Hawu nedane u couygscmaue e2o 6/1U3KUM U HAWUM KOJI1e2am
8 VIKUL.

J1. ®pudmaH, JPL, NASA, lMnaHemapHoe obwecmeo CLUA

lMnaxemuoe obwjecmao ¢ npuckopbuem y3Hano o cmepmu Bacunusa Mopo3a.
Bacunuti 6611 8ceMupHo u3secmeH U NoJb30BAJICA y8axXeHUeM 8Ce20 Hay4YHO20
coobwecmad 3a e2o Uccae008aHUA ammocgep niaHem ¢ NOMOWbI0 COBEMCKUX
mucculi kK Benepe u Mapcy. OH 6b11 MyOpbiM U 00OpOXenamesnbHsiM Yesnose-
KOM, compyOHU4amMe ¢ KOmopsiM 6bl/I0 04YeHb NPUAMHoO. A ¢ yoosonscmeuem
paboman ¢ Bacunuem Hao ucmopueti niaHemHelx muccuti 20-20 8eka, npu4ém
KaxObll U3 HAC ONUCHIBAZT KOHKYPeHUUlo npozpamm obeux cmpaH 80 epeme-
Ha xo/00HoU 80UHbI. Bacunul 6bl1 UCMUHHBLIM UHMEPHAYUOHAIUCMOM, HO
8 MO Xe 8peMA OH 20pPOUJICA NUOHEPCKUMU OOCMUXeHUAMU ceoeli cmpaHel
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8 KOCMUYecKux uccnedo8aHusax. OH 6wl 41eHOM Hay4yHoU KOMAHObI muccuu
MAPC-3KCTIPECC u 5 ysepeH, 4mo e€ 4s1ieHam, d MAakxe mem, Kmo Xopoulo €20
3Han, 6ydem o4eHb e20 Hedocmasame. Bacunuti 6bii senukuli yenosek, KOMo-
pbili 8 mpyOHble 8pemeHa cryxun ceoeli Hayke. Bo apemsa mMoezo nepgozo 8u-
3uma e CCCP 8 1968 200y, ko20a s nocemusa uHcmumym Llimepr6epea, a cpasy
8bl0esIUsT e20 cpedu OKPYXaoujux, a 8nocaedcmauu OH cmasa MoUuM XOpOWUM
Opy2om.

bproc Myppet, JPL, NASA, Planetary Society, USA

OueHb oneyasnieH uzgecmuem O KOHYUHe Bacunus MeaHosu4ya Moposa. 3Ha-
yumesneHaa 4acme moel Hay4yHoU Kapbepsl 8 njaaHemosioeuu 6ui1a ceA3aHa
C ¢paHKo-cosemckum compyoHu4Yecmeom 8 uccredosaHusx BeHepel, Map-
ca, komemel [annes, a enocnedcmsuu ¢ coemecmHol pabomoui 8 npoekme
MAPC-96 u e20 HacnedHuke MAPC-3KCIPECC. Mbl nomepsnu 60/16wo20 y4éHo-
20, KOMOPOMY 6blIU NPUCYUU Ye108e4HOCMb U 2yMaHu3M. Mou cobone3Hosa-
HUS e20 6;1u3KUM U Kosiiezam 8 VIKU.

X.-J1. bepmo, Cnyx6a aspoHomuu CNRS, lNapux, OpaHyus

[ny6oko nompsceHa ussecmuem O KoH4YuHe Bacunus. OH 6ein gel0arowuli-
€A yuéHulli u 6onbwoll Haw Opy2. Pabomame ¢ HUM 6bIJIO O4YeHb NPUAMHO
He MOJIbKO U3-3a 3¢hhekmusHOCMU U CMpo20CmMu e20 nooxo0d, HO U 671a200a-
DA €20 8bICOKUM Yesioseqeckum kadecmeam. [nsa ecex, kmo 3Han Bacunus, e2o
cmepmeob cmana 6osewioli nomepet. Ham e2o 6yoem oyeHb He xeamame.

I ApHos160, MIHCcmumym ¢pu3uku nnaHem, bepauH, lepmarus

OdeHb oneyaneH uzsecmuem O KOHYUHe Bacunus. OH 6bi1 60/1bWUM Y4EHBIM
8 0b1acmu nIaHemosI02uU U UMesl MHOXXeCmeo KOHMAkmos ¢ (hpaHyy3cKumu
yuéHsimu no npoekmam BETA, ®OBOC, MAPC-96, MAPC-3KCIPECC u BEHEPA-
SKCIPECC u 66111 xopowium Opy20M OJ11 MHO2UX Y4YEHbIX pa3HbIX CMpdH. Mol
8cez0a 6yoem e20 NOMHUMb.

®. Pokap, KHEC, lMapux, ®parHyus

OyeHb nevasnbHo 66110 y3HAMb 0 KOHYUHe Bacunus. OH 6bii xopowum, 006po-

cepOeyHbIM Yesro8ekoM, Komopeili iobun ntodel, pasdenaouux e2zo cmpacme

K HayKe. 1 80CXUWAICA UM KAK y4€HbIM, a euyé 6onbuie — opyzom. Mue e2o 6y-
O0em oyeHb He xeamame. Mou co60/1e3H08aHUA €20 6/TU3KUM.

Cywun Ampelis, Jlabopamopus ninaHemHsix uccie0osaHuli

MuyuzaHckozo yHugepcumema

OyeHb 020pUYEH SMUM HEOXUOAHHLIM Hecdacmeem. A 8ce20a oyeHb YmuJs1 Bacu-
uA. Mou cobonie3Ho8aHus e2o 61U3KUM.
J1. 3cnosumo, LASP, University of Colorado, USA

A 6bin yxacHO 020pyéH ussecmuem o cmepmu Bacunus Mopo3a. Mou uckper-
Hue cobos1e3H08aHUA 61U3KUM, Opy3bAM U Kosne2am Bacunus.
Ax. P.Tomec, Acmpogpusuyeckuli uHcmumym AHoanycuu, icnanus

OyeHb 2pyCMHO 6bI/10 YCbILAMb 3MY NEYasIbHYI0 8eCMb. IMO 0YeHb 2pycm-
Hbili OeHb.
L. Muyyuonu, MAC, Pum, imanus
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Smo delicmaumesibHO O4YeHb NeYasbHoe ulgecmue U o4eHb 6o/IbWas nomepsa
0719 Hawez0 Hay4yHo20 coobujecmsd. Om UMeHU 8cex COmpyOHUKO8 MOe20 UH-
cmumyma s nepeddio Hawu 2y6okue cumnamuu 67u3kum Bacusnus.

1. Cumon, KHEC, Mapux, ®paHyus

Bacunuti MeaHosuy 6bis1 nUOHepPOM 8 hu3uyecKux uccie008aHuUsIX 06beKmos
CosnHe4HoU cucmembl U e20 8K1A0 8 U3ydeHue nJiaHem KOCMUYecKUMU annapa-
mamu kpatiHe 8axeH 014 ychexa Npo2pammbl 0c80eHUs kocmocd. Mbl noMHUM
u Ymum eknad Bacunusa MisaHosuua kak 8 Hayky, mak u 8 obyyeHue HO8bIX NO-
KoneHul uccnedosamerneli niaadem.

. Kpykwenk, Stimcckut yeHmp HACA, CLUA

KoHey, 1990-x 6b1n1 0115 HAC nAoXuM epemeHeM. A cam bl pykogooumesnem npo-
eKkma e ceMu nocs1e008amesibHbIx Muccusax Kk Mapcy, Komopble OKOHHYU/IUCh He-
yoda4Ho. Bacunuli cmosn e amol 6ype Kak ckana. A eocxuwanca e2o sHepaueli
U omeazol 8 npeodosieHUU MHO2UX npenamcmaud. Smo 8ocxuujeHue, pazoesis-
emMoe 8cemMu e20 Opy3bAMU U 3HAKOMbIMU, NOCMOAHHO POC/I0 8 NOC/Ie0HUE 2006,
K020a e20 30pasbili CMbICT U NOHUMAHUE cumyayuu 8 Poccuu nomozanu Ham
HAxo0umMs NPAsusibHbIE peUEHUS.

XK. bnamoH, KHEC, MNapux, OpaHyus

B Ha4ane moeli camocmosamensHoU XU3HU 8 Hayke Mol nymb onpedenusu ece-
20 HeCcKOJIbKO 4Yesiogek U, 8 nepayio ovepeds, Bacunul MeaHosuy Mopos. 3mo
6bI/10 HEBEPOAMHOe 8e3eHue, YMOo 8 IHOCMU UMEHHO C MAkum 3ameyamerio-
HbIM 4es108eKOM U HACMOAWUM Y4éHbIM (mo20a ewé coscem Mos1006IM) CMO-
KHYJ1d MeHA XKU3Hb

O.[- TapaHosa, [AUILL, Mockea, Poccus

Bo scex cioxHbIX, npomusopeyussix Ciy4yasx Bacunul MeaHosuy coxpaHsn
yousumesibHyI0 4esl08e4HOCMb U HAX0OUJT pelleHue, Komopoe Npu3Hasanu
nNpasusibHLIM 8Ce, NOMOMY YUMo 3d Cyemoti MeKy4KU OH 8UOEST 2/1a8HYIO0 Ueslb —
noay4ume Hogble HaOéxHble Hay4Hble 0aHHble. OH bbial 0719 MeHA 06pasyom.
E20 HeobbIKHOBEHHAA Ye108e4ecKds NOpPAOOYHOCMb U MyopoCmsb, 2/1y60KaA HA-
YYHAs 3pyouyus U MOHKOe NOHUMAHUe SKchepuMeHma 6ce20a 6biu 0719 MeHA
nymegooHoU 38e3000.

A.B. Ipuzopbes, UKW PAH

Bacunuti leaHosuy HacmonbKo 251y60Ko 8HUKAN 8 (hU3UKY A8/1eHUl, Komopble
uccnedosan, Ymo emy He mpe6o8anuCy HU 3ayMHble MepMUHbI, HU O/IUHHbIE
hopMmyibl, MOYHO MAK Xe, KaK 071 Hacmoswiel /1o68U He HYXXHbl 8bIcCOKONAp-
Hble c1o6d.

A. PoouH, IKM PAH



MNOCJNEC/IOBUE K CTATbE B.U. MOPO3A

NMpozpamma u npocnekm Kongpepernyuu namamu B. U. Moposa.
CHumKu ebicmynneHuli XK.-I1. bubpunea,
A. Kpykwenka, X. bnamoHa, M. Kom6a

B 2006 rogy B IKW cocTtosinacb MexayHapogHas KoHdepeHUna no nnaHet-
HbIM MCCNeAoBaHWNAM, MOCBALWEHHAA 75-NeTHel rofoBLUMHE CO OHA POXK-
geHna B.W. Moposa. Hmxe npuBegeHbl eé nporpamMma (Ha aHMIMNCKOM
A3blKe) U CHUMKMW BbICTYMNNEHNI YeTbIPEX 3apybexkHbIX Konner B.W., MHoro pa-
60TaBLUUX C HUM B pa3Hble rogbl: 2K.-MN. bubpuHra, [. KpykweHka, XK. bnamoHa,
M. Komba.

GALFIM HILAHCHIY
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PROGRAMME

16 October 2006

Conference on Planetary Studies devoted to 75-anniversary of V.. Moroz
Conference hall

10:00 Opening
L.M. Zelenyi
D.Le Quéau

10:10-10:40  P.Drossart From Venera to Venus Express: the legacy from
V.1. Moroz

10:40-11:10  J.L.Bertaux Revisiting Vega 1 and 2 atmospheric vertical profiles
of SO, in the light of recent Venus measurements:
volcanoes, or atmospheric dynamics?

11:10-11:40  D.Titov First results of Venus Express

11:40 Coffee break

12:00-12:30 L.Ksanfomaliti  Electrical discharges in Venus’'atmosphere. Where
do they occur?

12:30-13:00 G. Arnold From Venus to Mars — aspects of the scientific and
technical Russian-German cooperation in planetary
Interferometry

13:00-13:30  J.-P. Bibring From IKS/VEGA to OMEGA/Mars Express: 20 years of
exemplary cooperation

13:30 Lunch

15:00-15:30 M. Combes Results obtained in cooperation with Vasily Moroz
from IKS on-board VEGA and ISM on-board PHOBOS

15:30-16:00 S. Fonti Water related minerals: has Mars Express changed
our perspective?

16:00 Coffee break

16:20-16:40  A.Cherepashuk V.l. Moroz and Sternberg Astronomical Institute

16:40-17:00  J.Blamont Friendly remembrances of Vassily Ivanovitch Moroz

17:00-17:30  D. Cruikshank V.1. Moroz and the Icy Satellites of the Outer Planets

17:30 Open exchange Recollections about Vassily lvanovich

19:00 Informal part

19 October 2006

Morning session “Planetary Studies and Future Missions”
devoted to 75-anniversary of V.. Moroz
Representation center

Chairman A. Zakharov

10:00-10:20  A.T.Basilevsky, G. Neukum,  The geology of Olympus Mons flanks:
S.Werner, S. van Gasselt, analysis of HRSC and MOC images
A. Dumke and the HRSC
Team

10:20-10:40 L.V.Zasova Venus and Mars IR spectrometry
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10:40-11:00 A.A.Fedorova,
O. Korablev, J.L. Bertaux,
F. Montmessin, A. Rodin,
D. Belyaev, A. Reberac
11:00-11:20  A.Vasilyev, B. Mayorov,
L. Zasova, J.-P. Bibring,
A Fedorova
11:20 Coffee break
11:40-12:00 A.V.Rodin, Y.V. Skorov,
U. Keller
12:00-12:20 I. Melnikova, K. Shilov,
B. Mayorov
12:20-12:40 A.P.Ekonomov
12:40-14:00 Lunch
19 October 2006

Mars-Express solar occultation
measurements

“SCATRD" code for calculation of mul-
tiple scattering solar radiation in the
spherical atmosphere. First application
to Omega MEX limb aerosol profiles

Capillary condensation of nitrogen on
the tholin aerosol in Titan's troposphere

Determination of spectral optical
parameters of the Venus atmosphere
from observational data of automatic
interplanetary stations “Venera-13, -14"

Venera-D project

Afternoon session “Planetary Studies and Future Missions”
devoted to 75-anniversary of V.. Moroz
Representation center

Chairman O. Korablev

14:00-14:20  A.V.Zakahrov
14:20-14:40  M.V. Gerasimov
14:40-15:00  L.I.Vinogradoy, G. Durry
15:00-15:20  A.V.Grigoriev
15:20-15:40  IL.I.Vinogradov
15:40-16:00 V.M. Linkin

19 October 2006

Plenary meeting
Conference hall

Chairman L. Zelenyi

17:00-17:30
17:30-18:00
18:00-18:30

18:30-19:00
19:00
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H.Reme
M. Marov

Phobos sample return mission

Gas analytical package for Phobos sample
return mission

Multichannel Diode Laser Spectrometer
of the GCMS Instrument for the Phobos
Sample Return Mission

Fourier-spectrometer AOST for Phobos
sample return mission

High resolution echelle spectrometer with
sequential selection of orders for atmo-
spheric studies

Mars Meteorological network

The CESR-IKI-IZMIRAN Cooperation
TBD

40 ans d'archives audiovisuelles sur l'espace:

film demonstration
Closing ceremony
Informal part



XK.-MN. BubpuHr

L. KpyKweHk

161



K. bnamoH

M. Komb



BCMNOMWHAA BACUNUA

M. Kom6, npogheccop nnanemosnoauu
MedoHckoli o6cepeamopuu, OpaHyus

Bacunuii ceirpan 60nbluyio ponb B MOel HayYHOW XKU3HN.

fl y3Han o HEM B cambll nepBbil rog (1963-1964) moen paboTtbl B Mepo-
He (Mapwxckaa obcepBaTopms), rae A Uyyan notemHeHve gucka lOnuTepa
K Kpailo B BUAUMON 06nacTn CnekTpa v Onpeaensan Ha OCHOBaHUW 3TUX Ha-
6/1100eHNI CPefHIoD MONEKYNAPHYI0 Maccy ero atmocdepsbl (a 3aTem 1 OT-
Howexue H,/He). Al Bctpetunca ¢ Bacunuem snepsble Ha Xlll ceccum TeHe-
panbHol Accambnen MexpayHapogHOro acTpoHoMMYecKoro cotosa B lNpare
(YexocnoBakus) B aBrycte 1967 roga.

Bacunuin MiBaHoBmY Mopo3

OH 6bl1 OAHMM M3 AApYALLIMX NAHETONIOrOB MMPA, 1 A Nepedan emy npefsa-
putenbHbI aBTopedepat Moel AuccepTaumnn, HanncaHHbIN No-GpaHLy3CKu.
Ha cnepyownin e feHb, XOTA OH W He Bnagen GppaHUy3CKMM, OH Jan MHe
OYeHb MMy6OKUIA OT3bIB, OKA3aBLUNNCA UCKIIIOUNTENIBHO MOME3HbIM AN1A MOeW
nocnepytowen pabotbl. [TOTOM OH pacckasan MHe O cBoel KHure «Dur3nka
nnaHeT», HefaBHO OMNy6AMKOBaHHOWM B Poccum 1 nepeBeéHHON HA aHIWN-
cKkni B 1968 rony1. OHa cTania OCHOBHOW KHUTON B HalLeW «rpymnrne niaHeTHbIX
nccnefoBaHNin», KOTOPYIO Mbl co3ganu B MegoHe.

1967 ron 6bin rogom muccun BEHEPA-4 v Bacunuii 6bin akTUBHbIM eé
YYaCTHNKOM.
1

Mopos B. . Ovznka nnaHet. M.: Hayka, 1967. 496 c. (Mep. Ha aHrn. Moroz V. 1. Phys-
ics of planets. NASATT F-515, document N68-21802. 1968).
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Korga B npouecce coBeTcko-$paHLy3CKOro coTpyaHuyectTBa obcyxpanacb
ouyepepHaa nnaHetHaa muccna, MKak bnamoH BmecTe ¢ gpyrumn dpaHuys-
CKUMW Konneramu npefnoxmnn npoeKkT no goctaBke Ha BeHepy dppaHLy3cKnx
ad3pOCTaTOB C MoMoLblo coBeTckon pakeTbl (Muccna D0C). CneumanucTbl
WKW BbigBrHYNN HOBYIO MAEt0: Npu 3anycke Ha BeHepy B 1984 rogy He BbiBO-
OUTb KocMmnYyeckmin annapat (KA) Ha opbuTty cnyTHMKa, a, NONb3ysAcb eé rpa-
BUTaLMOHHbIM ronem, Hanpasutb KA K KomeTe [annen, kotopasa B 1986 rogy
[oJxHa 6bina noaBuTbcA B okpecTHocTy ConHua. EBponeiickoe kocmmnyeckoe
areHTCTBO B 3TO BPeMsA NJIaHMPOBaso 3anyCcTuTb K KOMeTe annapar «IKoTTo».
OupekTop UKW Poanba Cargees B 1980 rogy pewwmn 3ameHutb muccnio 0C
muccuen BETA (BEHepa MAnnen) n gobuncsa cunbHon nogaepxku OpaHuymm
(KHEQ).

Mbl ¢ Bacunnem obcyannu npefcToAWmMin SKCNEPUMEHT U Pewwnan, YTo ana
NCCneioBaHUA KOMETbI Jlyylle BCEro nopownayT crnekTpasibHble M3MepeHua
B 6113KON UHPpaKpacHoi obnactn. OgHako B TO BPeMSA B TaKOM KOCMUYe-
CKOM MNPOEeKTe OblfI0 HEBO3MOXHO KCMOMb30BaTb JIMHENKN NMH6O MaTpuubl
[eTEKTOPOB U Ha NX OCHOBE CO3faTb KNacCUYecKnin ANGpPaKLMOHHbINA Cnek-
TpomeTp. BTopasa TpygHOCTb cocToAna B TOM, UTO BpeMa MeXAay MPUHATMEM
peleHna 1 3anyckom Bbisio OUYeHb KOPOTKUM, Tak UTO He OblI0 yBEPEHHOCTH,
yTO HanpasnAwLwWwasa nnathopMa CMOXET yCneTb K CPoKy. Torga A Npeanoxun
KHEC noppaep»aTb BapuaHT TPEXKaHalbHOro NH$paKpacHoro nprbopa:

+ O4MH GOTOMETPUYECKMIN KaHan, B KOTOPOM K300paxkeHne KOMeTbl npo-
eumpyeTca Ha BpaLlaloLLyloca PeLweTKy, YTo NpuBoanUT K MOAYNALUN CUT-
Hana B 3aBMCMMOCTM OT pa3mMepa Aapa, NPUYEM M3mMepeHns NPoBoaATCA
Yyepes ABa WMPOKOMNONOCHbIX unbtpa (9...14 1 7...10 MKM), @ OTHOLLUEHNE
CMTHanoB NO3BONAET OLEHUTb TemnepaTypy A4pa;

+ [Ba CMNeKTPOCKOMUYEeCKUX KaHana, obecneumBaloWwyx CNeKTPOCKOMMIO
C paspewatoein cunor okono 40 6narogapa NCNONb30BaHMIO ABYX Kn-
HOBbIX MHTepdEepPeHUMOHHbIX ¢unbtpos (KMD) B gBYx obnactsax (2,5...5
1 6...12 MKM), yCTaHOBMNIEHHbIX Ha BpaLlaloLemca AucKe.

Bacunuin 6bin ogHUm 13 Pl uHppakpacHoro cnektpometpa (MKC). Y Hac 06-
pa3oBanacb TecHas KoMaHaa u3 cotTpyaHukos UKW, Mapwuxckon obcepsaTto-
pwvu, nabopatopumn epusnkn 38é3a n nnaHet CNRS u YHuepcuteta HOxxHOro
MNapwxa.

3KCI'IepVIMeHT OKa3aNcA OYeHb yCcnewHbIM. Ero rnaBHble pe3ynbTaTbl TAKOBbI:

+ epBoe OTOXAECTBNEHNE POAUTENbCKUX MOSIEKYs HZO, HZCO, CO, CO2
B KOMETHOW aTMocdepe;

+ nepBoe 06HapyxeHue opraHnkn — CH-X;

+ OueHKa ckopocTu o6pazosanHusa H,0 n CO,;

+ MepBble N3MepeHNsa HeOKMAAHHO BbICOKOW TemnepaTypbl AApa, Kotopble
NPWUBOAWIN K MbIC/IN 06 OYEHb H3KOM anbbefo NOBEpPXHOCTU.

W, BO3MOXHO, camoe Ba)KHOEe: A HMKOrga He 3abyay, Kak CYacTivB U MOJIOH
3HTy3ua3ma 6bin Bacunuii, korga B MKW npuwnum nepsble gaHHble, 13 KOTO-
pbIX CTano ACHO, YTo Npubop paboTaeT, N AaHHble MOXHO OyaeT UHTepnpe-
TUpPOBaTb.
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fl BcnomuHato Bacunusa He Tonbko no nosogy npubopa NKC (nHbpakpacHbii
cneKkTpoMmeTp, 2,5...12 Mkm) B Mmruccumn BETA, Ho 1 no nprubopy MCM (kapTupy-
towmin cnektpometp) B muccumn GOBOC nnn OMETA (kapTupyowmin cnekTpo-
metp, 0,4...5,2 mkm) B npoekte MAPC-96.

fl NOMHI0, KaK OH Obln BO3MYLLUEH cnoBamu 0 Heyaaue muccun OQOBOC. OH yT-
Bepxan, 4to mmnccus Hbina ycnewHa, n 6ein npaes. Hanpumep, npnbop UCM,
CO3[aHHbI HecKonbKUMKU ¢paHLy3ckummn nabopatopusamu n UKW, nony-
uumn 40 000 cnekTpos Mapca 1 1000 cnekTpos ®Poboca. Vix aHann3 no3sonun
onpenenntb KoabouumeHT rmgpaTtaumm Ha 60NbLUNX YYacTKax MapCMaHCKom
MOBEPXHOCTW, B YaCTHOCTW, BOKPYr noTyxwero BynkaHa [MaBoHuc (Pavonis
Mons) nnn B JonnHe MapwuHepa (Valles Marineris). 3To0 no3sonnno ckoppek-
TMPOBaTb NPAMbIE M3MEPEHNA BbICOTbl MOBEPXHOCTM C XOPOLWMM NPOCTPaH-
CTBEHHbIM pa3pelleHiemM C MOMOLLbIO M3MEPEHNA BEPTUKANIbHOIO NorsoLle-
Hua CO, n onpepennTb copepkaHmne H,O B aTMmocdepe Ha pasHbIX WUPOTaXx.

OueHb ambunumosHbln NpoekT MAPC-96 KOHUMNCA HecyacTbem, HO He Mon-
HbIM, MOTOMY UTO ero 3anacHble npubopsl (M), n ocobeHHo UMM nprnbopa
OMETA, 6binn ncnonb3oBaHbl Ha annapate EBponenckoro KOCMUYECKOro
areHTcTBa «Mapc-dKcnpecc», KOTOpbIi Obii OYeHb ycnewHbIM. Bacunuii 6bin
NMAEPOM PYCCKOWM KOMaHfbl, yyacTBywolen B sKkcnepumeHte OMETA. lMep-
Bble pe3ynbTaTbl, 0OCOOEHHO OTOXAECTBNEHME KPYFNOFrOAUYHO CYLLECTBYHO-
Lero BOAHOIO fibAia B 0XKHOW NonsApHo wanke Mapca, 6b11m ony6imkoBaHbl
B 2004 rogy He3a4osro Ao KOHUYMHbI Bacunus®.

W Tenepb, «uTo fenaTtb?» — Kak OH roBopwus, A 6yay CHOBa 1 CHOBa nepenu-
CTbiBaTb CTPaHWLbl NpeKpacHoro anbboma ¢oTtorpaduii, CObPaHHbIX 3a He-
CKOMbKO Hefienb npebbiBaHNA B Mapukckon obcepBaTopum, KOTOPbIA OH MHE
noaapw, Ha3BaB ero Co CBOMCTBEHHbIM eMy IoMOpPOM: «[lapwiK, BUf ¢ Hebec».

IN REMEMBRANCE OF VASILY

M. Combes, Observatoire de Paris 61, avenue de L'Observatoire,
75014 Paris, France

Vasily has played a prominent part in my scientific activities.

| heard about him during my first year (1963/64) in Paris-Meudon Observatory where |
was working on Jupiter, its limb-darkening in the visible spectral range and the mean
molecular mass of the atmosphere we could infer from these observations (and then
the H,/He ratio). | met him for the first time at the XIll General Assembly of the Interna-
tionafAstronomicaI Union in Prague (Czechoslovakia) in August 1967.

Bibring J.P, Langevin Y., Poulet F., Gendrin A., Gondet B., Berthé M., Soufflot A., Dross-
art P, Combes M., Bellucci G., Moroz V., Mangold N. Perennial water ice identified in the
south polar cap of Mars // Nature. 2004. V. 428. P. 627-630..
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He was one of the brightest planetologists in the world. So | gave him quite apprehen-
sively my thesis (1966) in French. And the day after, although he did not speak French,
he discussed the paper in depth, very usefully for my future observations. Further-
more, he spoke to me of its book, “Physics of the Planets’, just published in Russian
(translated in English in 1968) which will become a basic book for the “Planets Group”
we formed (1969-1970) at Meudon (Paris Observatory).

1967 was also the year of Venera 4. Vasily was strongly involved in this mission. A new
mission was under discussion and J. Blamont and some French colleagues supported
the project of a Soviet-French cooperation, with the goal of delivering balloons in the
Venus atmosphere. A new idea was suggested by a scientist from IKI: For a launch to
Venus in 1984, it should be possible to use the Venus gravitational field to put a Venus
spacecraft on a fly-by trajectory of Comet Halley which will arrive in the vicinity of the
Sun in 1986 (the European Space Agency had yet decided the launch of the mission
Giotto to Halley). Roald Sagdeev, Director of IKI, decided in 1980 that the Soviet mis-
sion VEGA to “VEnus” and “GAlley” will replace the 1984 Venus mission (EOS) and ob-
tained a strong involvement of France (CNES).

From our discussions, Vasily and myself agreed that the near infrared spectral range
was of major interest for comets studies. But at that time it was impossible to use in-
frared linear multi-detectors nor detectors-arrays for such a space-mission and then
to built a classical grating spectrometer. Another difficulty was that the development
time between decision and launch was so short that it was not certain that a pointing
platform can be ready on-time. So | proposed to CNES to support a proposal of a three
channels infrared instrument:

— An “imaging channel” where the image of the comet is formed on a moving grid
with an angular period of one second of degree in two directions roughly parallel and
perpendicular to the plane of the comet orbit, providing a modulation of the signal
depending on the size of the nucleus in two directions, the measurement being made
in two broad bands filters (9...14 and 7...10 microns) the ratio of which giving an esti-
mate of the nucleus temperature;

— Two spectroscopic channels achieving spectroscopy at a resolution of 40 by using
two Circular Variable Filters (CVF) on two tracks (2.5-5 and 6-12 microns) of a rotating
wheel.

Vasili was one of the Pls of the IKS instrument. We formed a very closely integrated
team with people from IKI, Paris Observatory, LPSP (CNRS), LRB (Univ. Paris-Sud). The
experiment was very successful: first detection of parent molecules H,CO, CO, CO,, first
detection of organics CH-X, production rate of H,0 and CO,, first measurement of the
unexpected high temperature of the nucleus implying a very low albedo of the sur-
face. May be, the most important: I'll never forget how Vasili was happy, enthusiastic,
when the first data arrived at IKI showing clearly they will be fully workable.

| don’t have memories of Vasili during IKS only, but also during the ISM/Phobos mis-
sion or the OMEGA/Mars 96 mission.

| remember Vasili, very angry, saying that the Phobos mission was not a failure as it is
claimed too often. He was right. For example, the ISM experiment (Infrared-Spectral-
Mapper) built by several french laboratories and IKI recorded about 40 000 spectra of
Mars and 1000 of Phobos. Their analysis provide the variations of the hydratation coef-
ficient of large parts of the martian soils in particular around Pavonis Mons or in Valles
Marineris. They allow to measure directly the altitude of the surface with a good spatial
resolution by the vertical absorption of CO, and to define the atmospheric H,0 content
at various latitudes.
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The very ambitious Mars-96 was a disaster but not completely since most of its spare
instruments will be part of the payload of the European Space Agency mission, Mars-
Express, in particular the infrared spectroscopic mapper OMEGA which was entirely
successful. Vasili was the leader of the Russian team associated with OMEGA. First re-
sults were published in 2004, especially the identification of perennial water ice in the
south polar cap of Mars. Just before Vasily passed away.

And now, “what to do?’, as he said. I'll turn over again and again the pages of the beau-
tiful book of photos he offered me, during a several weeks stay in Paris Observatory,
with the humour this space-scientist knew so well: “Paris as seen from Heaven”.



NOCBALWEHWE BACUNUIO

T. 3HKpeHau, Mapuxckas o6cepeamopus, punuan e MedoHe

A1 Bnepsble ycnbiwana o Bacunum Mopose B 1969 rogy, korga 6bina acnu-
PaHTKOW B rogAapAoOBCKOM MHCTUTYTE KOCMUYECKMX nccnefoBaHui B Hbio-
Vopke. 1 ysuaena ero kHury «Ousnka nnaHeT», ony6iMKOBaHHYIO BnepBble
B 1967 rogy n nepeBeAEHHYI0 Ha aHMMIACKMI A3bIK B 1968 rogy. JTa KHWra
Cpasy cTana moei bubnuei n oo cMx Nop XpaHUTCA CPEAU MOMX CaMbIX N06OM-
MbIX KHUT. B Hel ecTb BCE, YTO JOMKEH 3HATb MNAHETONOrN, a TOYHee, NnaHeT-
HbI CNEKTPOCKOMUCT, 1 A O CUX NMOP NOJb3YHCh €10 Kak CMPaBOYHNKOM.

Bacunun MeaHoBmY 1 Tepesa (Mpynna OMEGA)

He mory TouHO BCNOMHUTb, KOrAa A BrnepBble BCTpeTunacb ¢ Bacunnem, HO
Halle TeCHoe COTPYAHNYECTBO Havyanocb B npoekTte BEFA. Muccusa BETA 6bina
noceslleHa cHavyana musyyeHuio BeHepbl, a NoTomM BCTpeue ¢ komeTon lannen
B MapTe 1986 rofa BO Bpems nepeceyeHns KOMeTOW SKNUNTUKW. Bacunun
MBaHOBMY npurnacun yuéHblX U3 HecKonbKux dpaHLy3ckux nabopatopui
[ANsi COBMeCTHOW paboTtbl ¢ npubopom NKC (MHPpaKpacHbIi CnekTpomMeTp).
Mpnbop poneH 6bin ObITb YCTaHOBEH Ha 6OPT 060MX KOCMUYECKIMX annapa-
ToB (KA) — «Bera-1» u «Bera-2».

Bacunuii 6611 0ocobeHHO TepnenyB 1 BHMMATESIEH MO OTHOLIEHUIO K MONTOAbIM
yuéHbiM. Hegena B MockBe B mapTe 1986 roga BO Bpems BCTpeuun C KOMeTomn
npuvHecna MHe OfHO M3 CaMblX APKKX BreYaTneHnin B Moel npodeccnoHanb-
HOW >KM3HM U 3TO 6bINO rnaBHbIM 06pa3om Gnarogapsa AO6POTE N MAFKOCTM
Bacunua. i nomHio ManeHbKyio getanb, TUNMYHYIO AnA Hero. Toraa B Mockse
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6bI110 OUEHb XONIOAHO, @ Y MeHA He 6blIo roIoBHOro Y60pa, 1 B iIeHb NepBo
BCTPEUMN C KOMETON (KaxkeTcs, 6 MapTa) OH MPefsIoXu MHe LIankKy, NoTomy
uTo 60ANCA, UTO A NPOCTYXKYCb. 1 OGblla STUM OYeHb TPOHYTa — eMy Hajo
6bin10 NoaymaTb O CTONbKUX Belax B 3TOT AeHb! Ha BTopom KA Haw akcne-
PUMEHT noTepnen Heyaayy, HO Ha NEPBOM OH MPUHEC ycnex, 1 Mbl MPOBENU
oueHb HanpsXEHHYIO Hepdento, obpabaTbiBasa B peanbHOM BPeMeHU faHHble
KA «Bera-1». B pe3ynbtate 6binivi 06Hapy»eHbl POANTENbCKNE MOJIEKYbl KO-
MeTbl U OpraHuka. 3T0 ABMIOCb OOHMM M3 KIOYEBbIX Pe3ynbTaToB OYeHb
ycnewHon muccum BETA.

Mwwenb Kom6, Bacunuin Mopos n bpuaxunt foHge (Mpynna OMEGA)

Hawe cotpygHunuectBo npopgomxanocb B npoekte ®OBOC, nmetowem ue-
nbto n3yyeHne Mapca n ero cnyTHnka ®oboca. HecmoTpsa Ha Heypauy B uUc-
cnepoBaHuax ®oboca, cnekTpomeTp ISM, co3daHHbIN Takxe B npoLecce co-
TpyaHuuectea MKW n dpaHuy3cknx nabopatopuid, NpUHEC BONbLLORA yCrex.
fl HeckonbKko pa3 npueskana B MockBy K Bacunuio, B YacTHOCTU, BO BpemsA
nepBoro npréma AaHHbix ¢ Mapca. Mbl BMecTe nepeXxmnnm MOMEHT BeIMKOro
nogbéma, Korga CMOrM NONyUYnTb BbICOTY MAapCUAHCKOWM MOBEPXHOCTU, MPO-
CTO M3MepAs rMyO6uHyY Mo MOrMOLWEeHNI0, CO3haBaeMOMy ABYOKUCbIO Yriiepo-
Ja npu nepeceyeHnn KpaTepa notyxwero BynkaHa MaBoHuc (Pavonis Mons).
Mo3xe cnekTpomeTp ISM gan HoBble pe3ynbTaTbl OTHOCUTENBHO pacnpeaene-
HMA Manblx coctanawwwmx, CO n HZO, B6SIM31 BYJIKAHOB.

Kaxgbin Mot npuesn B MockBy Bacunuii 6biBan Mo OTHOLIEHWIO KO MHe
oyYeHb 3a60TIMB 1 BHUMaTeneH. OH 3Han, YTo A He FOBOPIO MO-PYCCKU, U, No-
Ka3biBasA MHe Kpemnb 1 gpyrue goctonpumeyatenbHocT MocKBbl, cTapainca
caM BClofly CONPOBOXAATb MeHS.
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Mo3xe, B 1990-e roabl, Bacunuii BMecTe ¢ cynpyroi nocetun Hawy nabopa-
Topuio B MefioHe. Kak-To B BOCKpeceHbe HaM yAanocb norynAtb no Bepcanio
(cm. ¢. 120) 1 NoCMOTpeTb CneKTakb 3HaMeHUTOro MMMma Mapcena Mapco.
Bacunuio n VipuHe oueHb NOHPaBMCA 3TOT BU3UT.

Cepxwno OoHTu, Jliogmuna 3acosa u B. V. Mopo3 otmevaloT
B Jleuye 3aBeplueHue ucnbitaHuin npnbopa NMNOC

MoTteps KA «Mapc-96» 6bina yKaCHbIM HeECYaCTbeM KaK A HEro 1 BCei poc-
CMINCKOWM KOMaHAbI, Tak U ANA BCEX HAC, HO Yepe3 HeCKOSIbKO NeT COTPYAHU-
YeCcTBO HayaNioCb CHOBa B pamkax EBponenckoro KocMmMyeckoro areHTCTea
¢ muccren MAPC-OKCMPECC. Ha KA «Mapc-dkcnpecc» 6binm ycTaHOBMEHbI
ABa npubopa c KA «Mapc-96», Mo KOTOPbIM Mbl YCMELWHO COTPYAHUYANN, —
KapTupytowmi cnektpometp OMETA v nnaHeTHbI dypbe-cnekTpomeTp MOC.
311 pBa npubopa nNpekpacHo paboTanu, U Mbl BCTPEYanUCh AnA COBMECTHOTO
aHanm3a pesynbtatoB Bo OpaHummn n B Utanuu. Korga KA «Mapc-dkcnpecc»
Hauan B 2004 rogy HabnoaeHnA NoBEePXHOCTM Mapca B 3KBaTOpuanbHOM 06-
nactu, Temnepatypa B MockBe 6bina okono Hyns. A nomHio cnosa Bacunua
0 Tom, uTo Mapc B 3710 BpemsA Tennee, yem MockBa.

B 2004 ropy Bacunuia 6bin BbiABUHYT Ha npemuto KOCTAP. 3To 6bina BnonHe
3aC/ly>KeHHaa NpemMuna 3a ero BblAAWNNCA BKNAZ B HAYKY O KOCMOCE U 3a ero
rny6oKyto BOB/IEYEHHOCTb B MEXAYHAPOAHOE COTPYAHNYECTBO. K HecyacTblo,
OH CKOHUYancs 3a HeckonbKo Hepesb Ao accambnen KOCMAP, Ha KoTopoit iBa
cumnosnyma 6binn noceslleHbl ero namatTu. HeoxnpgaHHas u npexaespe-
MEHHas CMepTb Bacunus 6bina y>KacHbIM LLOKOM AN1A ero Apy3eil U Kosnner.
OH 6bIn He TONbKO GMECTALMM YUYEHBIM, HO U YAUBUTENbHBIM Apyrom. Mpo-
LU0 MOYTK JEeCATb JIET, HO Mbl He NepecTaém AymaTb O HEM.
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ATRIBUTE TO VASILY

Th. Encrenaz, LESIA', Observatoire de Paris, France

| first heard about Vasily when | was a graduate student at the Goddard Institute for
Space Studies in New York, in 1969. | did not meet him personally at that time, but |
discovered his book «Physics of Planets», first published in 1967 and translated in Eng-
lish in 1968. This book soon became sort of a Bible for me, and | still have it among my
favored books. It contains anything a planetologist, and more precisely a planetology
spectroscopist has to know, and | still use as a reference today (see photo, p. 168).

| cannot remember exactly when we met for the first time, but we started a close col-
laboration when the VEGA project arose. The VEGA mission was devoted to a study of
Venus first, and then an encounter of comet Halley at the time of its passage across
the Ecliptic, in March 1986. Vasily invited scientists of a few French laboratories to work
with him on an infrared spectrometer (IKS, Infra Krasnoye Spektrometer) to be installed
aboard each the two Vega spacecraft, Vega 1 and Vega 2. Vasily was especially patient
and friendly with young scientists as | was. The week in Moscow, in March 1986, at the
time of the encounter, was among the highest experiences | had in my professional
career, and it was due, for a good part, to Vassily's kindness and availability. | remember
a small detail which was typical of him. It was freezing in Moscow at that time, and
I had no hat. The day of the first encounter (March 6 if | remember well), he offered
me a chapka, because he was really afraid | would get sick. | was extremely moved by
that. He had so many important things to think of that very day! Our experiment failed
at the second encounter (March 9 | believe) but we spent an extremely exciting week
reducing in real time the data of Vega 1. This work led to the first detection of several
parent molecules and organics, one of the key results of the highly successful Vega
mission.

Our collaboration continued with the Phobos project, devoted to the exploration of
Mars and its satellite Phobos. In spite of the failure of the Phobos exploration, the ISM
spectrometer, built again in collaboration between IKI and French laboratories, was a
success. | visited Vasily in Moscow in a couple of occasions, in particular at the time
of the first data acquisition on Mars. We lived together a great moment of excitement
when we were able to track the altitude of the Martian surface, just by measuring the
depth of the carbon dioxide absorption, across the crater or Pavonis Mons. Later ISM
brought new results about the distribution of minor species, CO and H,O, around
the volcanoes. Each time | came to Moscow, Vasily was extremely careful with me;
he showed me the Kremlin and other beauties of the town — he knew that | did not
speak Russian and he managed to have me accompanied everywhere.

Later, in the 1990s, he visited our laboratory in Meudon (called DESPA at that time).
One Sunday, we managed to visit Versailles and to attend a show by Marcel Marceau,
the famous mime who happened to be this very day in the town where | lived. Vasily
and Irina were very happy about the visit and enjoyed the mime very much (see photo,
p. 120).

The loss of Mars 96 was a terrible deception, both for him, for the whole Russian group
and for us. But a few years later, cooperation started again within the European Space
Agency with the Mars Express Mission (see photo, p. 170). The OMEGA imaging spec-
trometer and the Planetary Fourier Spectrometer, two instruments from Mars 96 on
which we had a strong collaboration, were embarked again on Mars Express. The two
instruments were very successful and we met at several occasions, in France and in Ita-

! Laboratoire d'études spatiales et d'instrumentation en astrophysique.
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ly. When Mars Express started observing the surface of Mars at the Equator, early 2004,
the temperature was above zero. | remember Vasily mentioning that Mars was warmer
than Moscow at that time....

In 2004, Vasily was nominated for the Space Science Award of COSPAR. This was a well
deserved award for his outstanding contribution to space science, but also for his deep
involvement for international cooperation. Unfortunately, he passed away a few weeks
before the COSPAR Assembly, where two symposia were dedicated to his memory.
Vasily’s unexpected and premature death was a terrible shock for his friends and col-
leagues. He was not only a very bright scientist, but also a wonderful friend, very mod-
est and always available. Nearly ten years have passed, but we do not forget him.

Thérése Encrenaz
LESIA, Observatoire de Paris



N®C: NEPBbIA AECAHT B OKB UKW B rOPOJAE ®PYH3E

J1. B. 3acoea, dokmop ¢usuko-mamemamuyeckux Hayk, UKU PAH

B 1987 ropy ctano n3BecTHO, YTO NNaHMpPyeTca poccnnckaa muccna K Mapcy,
MAPC-92. Bacunuin ViBaHOBUY GblN1 BNieYaTéH pe3ynbTaTaMy CNEKTPOMETPa-
nHtepdepomeTpa IRIS AmepuKkaHckon muccumn «MapuHep-9» (1971-1972),
nprnbopa, KoTopbii noayuun 20 000 cnekTpoB Mapca OT 3KBaTopa Ao ce-
BEPHOro MnoJtoca B TEMIOBON obnactn cnekTpa 5...40 mkm (250...2000 eam™h
C paspelueHuem 2 cm . [locTurHys Mapca B pasrap nbineBoit 6ypu, OH Mo-
3BoNnN HabniopaTb eé B npouecce 3aTyxaHuA OO KoHUa. BooxHoBnAn Takxke
ycnex akcneprmeHTta OC 1/4 — dypbe-cneKTpoMeTp Ha 60pTy «BeHepbl-15»
B 1983 rogy. MpotoTunom 31oro npubopa NOCayxmn pypbe-crnekTpoMeTp, Ko-
Topbin n3rotasnueanca B IKU MNP n ncnonb3oBanca gna nsyyeHnsa 3emHom
atmocdepbl. AfanTmpoBaTb Npubop Ana mlydeHus BeHepobl npegnoxun Ba-
cvnuii iBaHoBUY, M Xe Bbinn chopMynnpoBaHbl HayuHble 3agaun, a npubop
6b1n1 nsrotosneH B MKW IAP. 3To Takxke npmnbop Ana TennoBor obnactu cnek-
Tpa, HO C XyALWnMm paspelueHiem — 4...6 v Ina BeHepbl 3T0 pa3spelueHune
6bI10 JOCTAaTOUYHBIM, TaK Kak OCHOBHas 3afjadya — BOCCTAHOB/IEHWE TeMMNepa-
TypHoro npo¢uns B atmocdepe no nonoce CO, 15 MKM, KOTOPas B CNekTpe
BeHepbl npu 6onbwom cogepxannn CO, — AOCTATOYHO LUMPOKAA MO CpaBHe-
HMIO C nonocol B cnekTpe Mapca. (Ha «BeHepe-16» Takxe 6bin ycTaHOBNEH
®C 1/4, Ho oH mnmen cBeTogenutenb KBr c 6onee y3kum cnekTpasnbHbIM UH-
TepBasiom, MeHee ONTUMU3NPOBAHHbIM [/1A N3yuyeHuns obnakos BeHepbl. Mpu-
OPUTETHBLIM Oblf1 SKCMEPUMEHT MO pPafapHOMYy KapTUPOBaHWUIO NMOBEPXHOCTU
BeHepbl. OHO Npou3BoAUNOChL Ha 06omx annapartax, HO UCKUYUTENBHO ANA
pafapHOro KapTupoBaHusA Obina BbiOpaHa «BeHepa-16», uTo cTano 60sbLoi
yhauel anAa Hac.) Takum obpasom, Gyayum Gonblumm 3HTy3nactom dypbe-
cnekTpomeTpum, Bacunuin MBaHoBMY € 60M1bLLIMM BOCTOPrOM OTHECCA K naee
dypbe-cnekTpomeTpa Ana muccun K Mapcy.

MepecTpoiika 6bina B pasrape, Ho OKb UKW Bo OpyHse ewwé cywecTBoBano
1 paboTano. YumtblBasa YCMeLWHbIA OMNbIT M3roTOBNEHUS NPUOOPOB A/1A BeHe-
PUaHCKMX MUCCUIA, Ka3anocb, YTO Aa)ke TaKoW CNOXHbIA Nprubop Kak ¢ypbe-
cnektTpomep MoxeT 6biTb B OKB n3rotosseH. Bo rnaee ¢ Bacunuem MBaHoBu-
uem B MNepByto Hefento ceHTAGPA 1987 roga Bo OpyH3e BbICAAUIICA <NEePBbIi
[ecaHT» anAa obCyxaeHns n3rotosneHnsa Gypbe-crekTpoMeTpa Ans NpoeKTa
MAPC-92 B8 OKB VK. B To Bpems, nocne npoekTta BETA, B UKWU yxe cyuwlectso-
Bafa MeXJyHapoAHaa Koonepauwus, HO pelweHo 6bino Havyatb ¢ OKB UKW.
Kpome Bacunua MiBaHoBUYa, «B AecaHT» Bxoaunm Jliogmuna 3acoBa (6onblue
apyrux pabotana c gaHHbimu OC 1/4), Buktop MHeablx, boprc MowkunH (Mmes-
Wwue 6onblioi ONbIT B pa3paboTke npubopos, paboTaBlUMX Ha annapaTtax
«BeHepa-BETA» 1 faBLuMX BaXkHelLLIEe pe3ynbTaThbl).

Hy»xHo 6bino npugymaTtb Ha3BaHue ansa npubopa. Mbl Bepunu, uto K Mapcy
MoneTT NepBbIii B cepumn nNprnbopos Ans uccnenoaHua nnaHeT ConHeuyHoM
CUCTEMBI, N IKCMEPUMEHTY 6bIN0 AaHO 000OLWEHHOE NMA — NaHeTHbIN ¢y-
pbe-cnektpometp, NOC. Takum obpasom, cnoxkHaa uctopma NOC Havanacb
¢ nepsoro coBelaHus B OKb KW B ceHTAbpe 1987 ropa.
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HecmoTpsa Ha To, UTO B CTpaHe HauMHasCA pa3Basl, He XOTeNOoCh B MJIOX0e Be-
pu1Tb. Y Hac 6bin BENVKNIA SHTY31a3M, Mbl MOMHWUIIX NPOLUSIbIe YCMEXN, TONbKO
yTo paboTan noTpscaowmin NnpoekT BETA. Bo Bpems 3acenaHuin B OKB Henpe-
PbIBHO NMPOUCXOAMIT MO3rOBOW LTYPM, Ha XoA4y NpUAYMbIBanNnCb pasnnyHbie
onuuu ana npubopa. Jo cnx nop MCNONb30BaNNCh B NAaHETHbIX UCCNe0Ba-
HUAX Gypbe-CNeKTPOMETPbl ANsA TeMfoBOW 06nacTh cnekTpa 5...50 MKM, HO
Bacunwuin VMiBaHOBMY Npepsioxnn BKIIOYMTb BTOPO KOPOTKOBOJTHOBDIN KaHan
1...5 MKM, KOTOPbI/I 3HaUWUTENIbHO PacLUIMPAN BO3MOXHOCTU npubopa. Hamun
ObIIO PeLLIEHO NCMOSb30BaTb ABYXKOOPAMHATHbLIN CKaHep. B npuHuune nio-
6011 Pypbe-cneKTpoOMeTp AfiA TENNOBOM 06MacTV AOMKEH MMETb CKaHep, TaK
KaK, Kpome HabniogeHna nnaHeTbl, HeobxoanMMo HaBoaWUTb NpPUbop ANA Ka-
NMOPOBKM Ha fABa KanMOPOBOYHBIX NCTOYHMKA: HA BHYTPEHHee YEpHOe Teno
N OTKPbITbIN Kocmoc. OfHaKo ABYXKOOPAMHATHBIN CKaHep MO3BONAN Cylle-
CTBEHHO PacWpPUTb U KPYT Hay4YHbIX 3afay, Hanpumep, HaBogMTb NPUBopP Ha
BblOPaHHbIV MHTEPECHDIN YYaCTOK MaHeTbl, 3aHUMaTbCA MOHUTOPVHIOM 3TO-
ro y4yacTKa, a Tak»Ke, OCyLLEeCTB/IAA U3MepPeHMA Nog pa3HbIMY yriamu, onpege-
nAatb daszoByio GYHKUMIO a3p0o30sbHbIX YacTuL 1 $Ga3oByto GYHKUMIO MOBepX-
HoCTW. B HacToAlee Bpemsa sKkcnepuMeHTbl Ha «Mapc- n BeHepa-dkcnpecc»
NCMONb3YIOT 3TY MOZY HabniofgeHUn, noBopaumBas KOCMUYECKUIA annapart,
OHa Ha3biBaeTcA EPF (Exploration of Phase Function), Ho Torga 3T0 6bINO
BrepBble, M Mbl COOMPANMCh 3TO AefaTb C MOMOLLbI0 COOCTBEHHOIO ABYXKOOP-
OWHATHOro cKaHepa. Bcé 6b110 HoBOE, Mbl GOPMYNMPOBANM HayyHble 3adaun
[ns HOBOro npubopa ¢ 6ecnpeLefeHTHO LWPOKMMY BO3MOXHOCTAMMU.

MocTeneHHO Hal ONTUMU3M NO NMOBOAY U3roToB/eHMA npmbopa B Poccum 3a-
KaHumBancs. MNepecTpolka yckopsanacb, CTpaHa ABWranacb no HamnpasneHuto
K Kpaxy. B 310 Bpema Anekcen puropbes nosHakomun Bacunusa ViBaHoBMYa
¢ Buttopuo ®opmunzaHo, kotopblii pabotan B MIKU ¢ Cepreem CaBuHbIM. BuT-
TOPMO C 3HTY3MA3MOM OTHECCA K MAee N3roToBUTb Npubop B UTtanuum, Takum
06pa3om, COBETCKO-POCCUNCKMM OCTasICA TONbKO ABYXKOOPANHATHIA CKaHep
(nopgpobHee B cTaTbe Popmm3aHo, cMm. C. 175).

A MAPC-92 npespatunca B MAPC-94, notom B MAPC-96, KoTopbliii, B CBOKO
ouyepepb, OKasasnca «3a byrpom».



MJIAHETHbIA OYPbE-CMEKTPOMETP N®C
uBACUINN MOPO3

B. ®opmu3zaro, npogheccop Uncmumyma gpusuku
mexxniaHemHoli cpedel (UDCU), Umanusa

B TpupuatuneTHiolo rogoBLUHY 3anycka lMepsoro cnyTHuKa (1987) A npu-
exan B MockBy Ha coBellaHme no skcnepumeHTty OMEPA npoexkta MUHTEPBOJ
n nonpocun Ceprea CaBUHa, OTBETCTBEHHOIO 3a 3TOT KCMEPUMEHT, MO3HaKO-
MUTb MeHA C pykoBogutenem otgena ¢usmkm nnadet MKW Bacnnnem Mopo-
30M, A JaBHO MeuTan 06 nccneposaHmn Mapca.

Mpuexas B 1973 rogy B CWA, B YHuepcutetr KanndopHuu, Jloc-Anpxenec (UCLA),
yT06bI 06CYANTL € Npodeccopom C. KeHHenom KoHbepeHUumto Bo Dpackati, A nonan
8 JPLZ. Tam, noceluyas ofHy nabopatopuio 3a Apyrow, A yBuaen «iwap» guameTpom 1 m,
K KOTOpoMmy Nogn npuknenBann nsobpaxeHus, nosydyeHHble «MapuHepom-9»: 310
6b1n rnobyc Mapca, HO € NepBbIMY NOMYYEHHBIMY N306PaKEHNAMUN €r0 MOBEPXHOCTU,
T.e. TaK BbIrNAAena nnaHeta B peasbHOCTU. f Obif Tak NOTPACEH, YTO 3TN N306paxKeHWs
Mapca po cux nop cToAT y MeHa nepepd rnasamu. Yepes Heckonbko net, B 1981 rogy,
mMeHa npurnacunn B EKA, B ESTEC (European Space Research and Technology Cen-
tre, HopaBuk, fonnanavaA) ana aHanvsa BO3MOXHOCTW nepBon muccnn K Mapcy («Ke-
nnep»). 1 y3Han Toraa TPyAHOCTV OpraHv3auMmn nNaaHeTHON MUCCUM C HECKOSIbKAMM
SKCnepyMeHTaM Ha 6GOPTY M MPOTMBOPEUMBbLIMK TPeGOBaHUAMU Kax[Aoro 3Kcne-
puMmeHTa. HemeLKue yyacTHVUKM npepnarany YMCTO aTMOCHEPHYIO MUCCUIO, NOSTOMY
B CMWCOK annapatypbl He Gbina BKOYEHA Kamepa, U He CTOUT YAMBAATLCSA, YTO Mocne
ABYX NeT 06CyXAeHNIN NPOEKT He Obl NPUHAT — Hesb3A BbIo COrNacuTbCA Ha NepBYIo
€BPOMNEeNCKY MUCCUIO K APYroi nnaHete 6e3 onTmyeckon Kamepsbl. B pesynbrate 3Tmx
ONCKYCCUIA MOV NHTepec K aTMocdhepe Mapca crnnbHO BO3pOC.

LLén 1987 rop, v nogn medytanu nNpucoegunHnTbca K rotoeawmmca B CCCP
muccmam K Mapcy. Lnn pasrosopbl 0 gBoriHON muccum B 1992 rogy, notom —
B 1994 ropy, panee — B 1996 rogy. bbino AcHo, uto CCCP rotoBWT OTBET Ha
Brnevatnawwme mmccum HACA «BukuHr». B Kaxkpon ABOMHOM mMuccumn npega-
YCMaTPUBaNOCb MHOXECTBO JKCMEPMMEHTOB: MEHETPATOPbl, METeOCTaHL MK,
Mapcoxoabl 1 aspocTtaTtbl. MHOrne eBponenckme yuéHble COTpyaHnYanm ¢ co-
BETCKMMMW NCCNefoBaTeNsAMY B OYEHb CJTIOMHbIX IKCNEPUMEHTaAX.

B ToT Beuep, B IKU, mbl o6cyxaann Mapc BuetBepom: B. Mopos, C. CaBuH,
A. TpuropbeB 1 A. Bacunuin nocne obuero obcyxaeHnA NpeanoXun CBoto
naew o CNeKTPoOMeTpe BbICOKOrO paspelleHusa ANA UccnefoBaHuA aTMOC-
depbl Mapca, KOTopblli CTan BNOCNeACTBUM Ha3blBaTbCA MiaHeTHbIM dypbe-
cnektpomeTtpom (MAOC). A uyBcTBOBaN CebA HauMHaOLWKM CTYAEHTOM nepef
nuuom MacTepa, HO, y3HaBas NOCTENEHHO O MapcMaHcKol aTMocdepe, KOTo-
pYyto OH 3Han AOCKOHANbHO, A CTan Aymatb 06 uccnegosaHuax Mapca v o Tom,

' VMHTEPBOJ — MeXayHapoHblii MHOrOCMYTHUKOBbIV MPOEKT MO U3yUYeHMNIO COMHEY-

HO- 3EMHbIX CBA3EN.

2 JpL — Jet Propulsion Laboratory (na6opatopus pakeTHOro ABUXKEHN).
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KaKne utanbfAHcKue rpynnbl obnagaloT OOCTaTOYHLIM OMbITOM M MOFYT MO-
MOUYb B KOHCTPYMPOBAHUM 1 U3roTOB/IEHMM 3TOro npubopa. B nocneayowme
[Ba rofja 6blI0 MHOXKECTBO BCTPEY, B KOTOPbIX ONpefenanch OCHOBHbIE Yep-
Tbl SKCMEPUMEHTA.

B moém nnctutyte NOCU (IFSI — Istituto di Fisica dello Spazio Interplaneta-
rio), ofgHaKo, o6cTaHoOBKa He 6bina GnaronpuATHOW. MHe NpUXoAnIoch Npeo-
[oneBaTb NPOTUBOAENCTBUE MHOTMX U, 0CO6EHHO, AnpeKTopa. /3-3a Hawero
HamepeHua cotpyaHmyaTb ¢ CCCP Bce 6I0poKpaThl OTHOCUANCH K HaM C Npea-
ybexaeHvnem 1 BpaKaebHOCTbIo. Y MeHs yxe 6bin onbiT ¢ npubopom ONMEPA
B npoekte VHTEPBOJI. MonyunTb ANnA HEero sKCNOPTHYIO NULIEH3NIO BbUTO He-
nerko, a MOC gonkeH 6bIn cTaTb ropasfo 6osiee BaXKHbIM, CIOXHBIM 1 TEXHO-
normyeckn NPoABMHYTbIM. BCKOope MHe MpuWwiocb oTKasaTbcA OT npubopa
OrEPA: no pelueHunio UTanbAHCKOrO KOCMMYECKOro areHTCTBa A MO paccyu-
TbIBaTb Ha GMHAHCMPOBaHVE TONIbKO OAHOMO 3KCMEePUMEHTa, TaK uTo npubo-
pom ONEPA ctan 3aHMmaTbca mol konnera E. Amara.

B TeueHme aByx net (c 1988 no 1989 roa) 6bi1a onpeneneHa MeXXayHapoaHas
Koonepauua no skcnepumeHty NOC, kotopasa Bkntoyana Monbuuy, lepmaHuio,
®paHuwio, Vicnannio n nosgHee CLUA (npodeccop C. Atpeiis). B Te xe roabl
Mbl BblOpanu MTanbsHCKUE FPynMbl, CNOCOOHbIE Y4YacTBOBATb B CO3AaHWUU
3TOro Nprbopa: 3a MexaHUKy oTeevana rpynna npodeccopa O. AHFpUAIN U3
MagyaHckoro yHuBepcuTeTa, 3a onTuky — Cepxxuno OOHTY U3 yHMBepcuTeTa
B Jleuye c yuactuem XenbmyTa XupLia n3 bepnmHcKoro MHCTUTYTa NAaHeTHbIX
nccnegoBaHuin. CotpyaHukn NOCU n NAC B Pume oTBeuanu 3a akcnepruMeHT
B Lenom (cm. c. 132). BHauane npubop MbICIUACA KaK CTaHZAPTHbIN UHTEp-
depomeTp MalikenbCcoHa, U Mbl AyManu O NepemelleHnn 3epKasna CTporo
napannenbHo camomy cebe 1 cneymanbHOM crocobe noaaepKuBaTb 3Ty Na-
pannenbHocTb. B AByx fokymeHTax UOCK ot mapTa 1 HoA6psa 1990 roaga onu-
caH nNpunbop, KOTOPbIN CUSIbHO OTAMYANCA BO MHOTMX FNaBHbIX YepTax OT TOro,
KOTOpPbI Oblf M3roToBNIeH BRocieAcTBUN. B HEM ocTaBanocb Niockoe 3ep-
Kano, nepemMeLlaeMoe NocpeacTBOM Mbe3oKprCTanna 1 yaepKuBaemoe fBy-
MSA «MPYXMHaMW», Kak MOKa3aHo Ha pucyHke (cm. c. 181). B 1990 rogy 6bin
Co3[laH M UCNbITaH NPOTOTUM COMNAacHO 3TOW CXeme, KOTOPbli COBEPLUEHHO
He y[0BEeTBOPWUII HAC, M MO3Ke Mbl 3aMEHUN €r0 CXeMOWN LBONHOMO MasaTHU-
Ka C YyronkoBbiMu oTpakatenamu. CpaBHeHMe 3TVX ABYX BEPCMI NOKa3biBaeT
6e3ycnoBHOE NPENMYLLECTBO CUCTEMBI C ABONHBIM MAasTHUKOM — OHa Haféx-
Hee 1 npoue. B UOCKU 6bin cozpaH npoToTn HoBoro npunbopa. OanH ero on-
TUYECKUI 3neMeHT (cBeToaenuTesb) Obi MMrPOCKONMYHbIM 1 TpeboBan cne-
LManbHON 3almnTbl, NO3TOMY A5l HEro Obl1 CO3AaH rePMETUYHBIA KOHTENHEP.
OH aBTOMaTMYeCKM ONycToLancA B BaKyyme, 3arnOfHANICA a30TOM U 3anupan-
CA NPU BOCCTAHOBNEHUWN OKPYXaloLero AasrieHns. 3To 6bino BaXHO, TaK Kak
BO BIa’KHOW aTmocdepe Bnara Morna oceflatb Ha cBeTogenutene AANHHOBON-
HOBOTO KaHasa 1 BN1ATb Ha KaueCTBO ONTUKMU.

Hawwn konnern n3 lfepmaHumn n Poccum npownm yepes HaCTOALWNNA LUTOPM —
OHV 6bINK cBMAETeNAMU NageHa bepnnHcKon cTeHbl 1 pa3Bana CoBETCKOro
Coto3a c nocneayoWwmnm SKOHOMUYECKMM KPr3NCOM. Mbl MHOroe y3Hanu npu
O6LLEHNN C HALIMMKN PYCCKMMK Konsleramun B KoHue 1980-x 1 Hauvane 1990-x
rofos. fl HUKorga He rosopun ¢ Bacunuem o nonntuke, ropasgo nHTepecHee
6b11M NtoAN, a ANA KaXKAOro M3 HaC CamMbiM MHTepecHbIM 6bi1 Mapc.
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Kpun3unc B noctcoBetcko Poccrnm nomelwan co3faHuio ABOWHbBIX MUCCUN
K Mapcy B 1992, 1994 n paxe 1996 rogax, ocTaBanacb Hagexja TOMbKO Ha
OAuHOYHbIN KA B 1996 rogy. Bacunuin n ero rpynna urpanu B 3KCnepuMeH-
Te OYeHb BaXkHYI POJib, OHM OTBEYasnM 3a CBA3b C 3aBOAOM-U3rOTOBUTENEM,
MOA Trpynmna HUKOrAa HanpAmylo C 3aBOAOM He pabotana. Mbl oba urpanu
ponb HayuHbIx copykoBoauTenen npoekrta (CoPls). Kpome Toro, rpynna Ba-
CUNMA OTBeYarna 3a CKaHUPYIOLWYI CUCTeMY: YCTPOWMCTBO C ABYMA CTEMEHAMMU
cBoboAbl, KOTOpOoe NO3BONANO NPOU3BOAUTL U3MEPEHKA B J0OOM HanpaBsne-
HMKW, — a TaKXe B6NOK ynpaBfieHNA CKaHEPOM (CM. PUCYHOK Ha ¢. 182). Macca
nprn6opa NOC ana KA «Mapc-96» coctaBnana 42 Kr. Y3kuM MecToM NpoeKTa
6bI10 OrpaHMyYeHne B CKOPOCTU Nepegaun MHGopmauum — oHa Hbina cnumiw-
KOM Mana Ana Takoro 60nblioro o6bémMa AaHHbIX SKCMEPUMEHTa, MO STOMN
npuvynHe Mbl MAAHMPOBANN MPUMEHATb BbicTpoe npeobpasoBaHne Dypbe
(BM®) pna nonyyeHna U3 N3mepeHHoM NHTepdeporpammbl CeKTpa Ha 6opTy,
uTO MOMOrNo 6bl COKPaTUTL 06BEM NepenaBaemMoi MHPOPMaLMK: CAEKTP CO-
[EepXuT B 2 pa3a MeHblUe ToueK, YeM HTepdeporpamma, Kpome Toro, MOXXHO
nepepaBaTb OTAEMbHbIE YUYacTKU cnekTpa. Bo3moxHoCTb npumeHeHna BHQO
coxpaHunacb 1 B npoekte MAPC-3KCIMPECC (cm. prcyHOK Ha c. 183).

Bacunuii Mopos, 6narogapsa 60nbwoMy OnbITYy, Urpan peLlaioLlyto posb, KOr-
Ja NpuWNo BpemA MOArOTOBKM MPOrpamMmm ANA aHanmsa Hay4HbIX OaHHbIX
akcnepumenTa MNOC. Mbl e B TO BpeMA onbiTa He nmenn coscem. OpgHako
JKCNEepPUMEHT 6bl1 HaMK MOArOTOBAEH B CPOK, U B 1995 rogy npubop 6bin
nocTaBneH AnA ycTaHOBKM Ha 60pT KA. HayuHble 3agaun ¢dopmynmpoBanmcb
obevmn rpynnamu n 6binm onybnmkosaHbl B AByx otuyétax MOCK, 1990 roa.
Mbl HamepeBanucb He TONbKO MOBTOPUTH (M Aaxe NPEeB30WTHN) SKCNePUMEHT
IRIS (InfraRed Interferometer Spektrometer) Ha KA «MapuHep-9», HO 1 foba-
BUAN KaHan B 6nmxHem UK-gnanasoHe 1,2...5 mkm (2000...8000 o) ¢ pas-
peleHnem 1...2 cm ™.

MnaHeTHbIN Pypbe-CNeKTPOMETP UMEeN Lenblo n3yyeHre NOBEPXHOCTU 1 aT-
mocdepbl Mapca. UccneposaHus atmochepbl npepnonarany nosy4vyeHune
3-D-nonei Temnepatypbl 1 AaBneHua no npodunio nonocbl CO, (A =15 MKMm),
rnobanbHoe KapTMpoBaHWe Monen TePMUYECKOro BeTpa, U3yueHune copep-
KaHNA 1 NPOCTPAHCTBEHHbIX 1 BpemeHHbix Bapuauun H,0 u CO, dasoson
byHKUMKM, pacnpepeneHnsa Mo pasMepam aspo3onenl U UX XMMUYECKOro Co-
cTaBa. iccnenoBaHmA NOBEPXHOCTY BKOYANM U3yyeHre Tepmodusnyeckmnx
CBOWCTB rpyHTa, MUHEPanormMyeckoro coctaBa NoBepXHOCTW, OCAAKOB Ha Mo-
BEPXHOCTU U anbTUMeTpuio. OTo Obla ambuULMO3Haa nporpamma, npubop
6bl1 U3roTOBJIEH BOBPEMSA, U Mbl OblIM FOTOBbI K 06paboTke 1 UHTepnpeTa-
Lun pe3ynbraToB. K coxaneHunio, Mmccmna notepnena Heygauvy, KA He cyxaeHo
6bI/10 MOKMHYTb 3emJito, UTobbl OTNPaBUTLCA K Mapcy. fl ucnbitan 6e3amepHoe
pa3oyapoBaHue (gymato, 4To oT4yasHWe Bacmnua 6bino ewé cunbHemn): TAXE-
nas paboTa, KoTopasa He NpUBena HU K KaKoMy pe3ynbTaTy.

MHorue HayuyHble MHCTUTYTbI, BIOXMBLUME B U3FOTOBMIEHNE NPUOOPOB A IKC-
NepPUMEHTOB 3HauUTeNbHbIE YCUIIUA U TEXHONIOTUW, OKa3blBann CUbHOE fJaBne-
Hue Ha EKA, 4yToObl BOCCTAaHOBUTDL TO, YTO ObiNio NoTepsiHO. Ha BcTpeue Mexay-
HapopHo paboyei rpynnbl No nccnegoBaHuto Mapca Bo Onopuie B aekabpe
1996 ropa (6611 TONbKO OdULManbHble NPEACTABUTENN HALMOHAasbHbIX KOC-
MUYECKMX areHTCTB), rae A TakKe NpucyTcTBOBAs, Obiflo pekomeHgoBaHo EKA
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OpraHM30BaTb B KOPOTKME CPOKM BOCCTAHOBJIEHME MUCCUM ANA TPEX Hanbo-
nee BaXHbIX SKCNEPUMEHTOB, NOTEPAHHbIX Ha KA «Mapc-96»:

+ CTepeokamepa Bbicokoro pa3speweHusa HRSC (I. Honkym, lepmanus);

+ 3KkcnepumeHT OMETA(BU3yanbHbI 1 MHGPAKPACHDbIN KapTUPYIOWWIA Cnek-
TpomeTp) (K.-MN. BubpuHr, Mapux);

+ akcnepumeHT NOC (nnaHeTHbIn ¢ypbe-cnekTpomeTp) (B. ®opmmsaHo,
Pum).

B 1998 rony EKA 6bin0 npuHaATO pelweHne o muccun K Mapcy, 6bin yTBepiK-
OEH CMWCOK HayyHOW annapaTypbl. HoBbii npoekT 6bin Ha3zeaH MAPC-
JOKCIPECC, Ha co3faHme npubopoB OTBOAMIIOCH BCEro YeTbipe roga (B cny-
yae MAPC-96 — Bocemb neT), MocTaBka annapaTypbl npegnonaranacb
B 2002 ropy, 3anyck KA B 2003 rofly (Cpok Obin oueHb HeobbluHbIM Ana EKA:
MeXJy NMOCTaBKOW annapaTypbl U 3aMyCckOM KOCMMYecKoro annapata B EKA
06bIYHO Mpoxoauno ropasao 6osblue BpeMeHu, NO3TOMY MUCCUIO U Ha3Ba-
nn MAPC-3KCMNPECC). 3apaya cBOEBPEMEHHOW NOCTAaBKM NpUOOPOB nexana
CcKopee Ha HalMx nyevyax, YeM Ha nieyax rpynnbl Bacunua, Ho Haw pgecaTu-
NeTHUI onbIT co3paHna npubopos obecneurBan Ham YBEPEHHOCTb B CBOUX
cunax. Mpubop NOC Ha KA «Mapc-96» n NOC Ha KA «Mapc-dkcnpecc» otnu-
Yanucb: Ham HYXHO Obiflo YMeHbLWUTb Maccy npubopa (o 10 Kr) n npeacTa-
BUTb JOKyMeHTaumio (Bcero 150 gokymeHToB). Korga a gymato o NOC Ha KA
«Mapc-96», Bcé Bpema crnpalimBato cebs: Heyxenu Bacunuin cam nvcan Bcio
3Ty rpyfy AOKYMeHTOB mnu B Poccun fokymeHTauumsa 6bina npotue?

Jlerye 6b1n10 0O6UTHCA YMEHbLUEHWA MACChl: CUCTeMa OpueHTaumy Obina cunb-
HO ynpoleHa (ogHa cTeneHb cBo6oAbl BMECTO [IBYX) U NpeBpaTuiach B Npo-
CTOe BpallaloLLeeca 3epKano, KoTopoe U3rotoemnu B Monblue.

YuuntbiBan «Ol0pOKpaTUUECKWIN MOAXOAY, A PELUN He AOXKMAATbCA, Koraa npu-
60p MNOC Ha KA «Mapc-Ikcnpecc» JocTurHeT Mapca, a 3aHATbCA U3yYyeHrem
[aHHbIX, NonyyeHHbIx B akcnepumenTe RIS Ha KA «MapuHep-9», utobbl Ha-
6patbca onbiTa Ana pabotbl ¢ MOC. K Hawemy yavBReHWIO, Mbl OOHaPYXnnu,
yTo Npun 06paboTKe AaHHbIX IRIS He yunTbIBaNcA MHCTPYMeHTanbHbIN 3ddekKT,
TaK YTO Mbl OBGHaPYKUSIN €ro, YUsn 1 NoNyYusv HOBbIN pe3ynbTaTt. Korga npo-
deccop XeHen, pykoBogutenb skcrnepumenTa IRIS, npuexan B EBpony, mbl
npurnacunn ero caenatb foknag B Magye n obcyamnm ¢ HAM posib UHCTPY-
MeHTanbHoro 3¢dekTa, cocTosBLWero B noAsneHMn ghost’a, B pesynbrate oT-
pakeHUA OT BXOQHOrO OKHa. DTO CMEeKTP C YABOEHHbIM BOJSIHOBbIM YKCIIOM
N VHTEHCUBHOCTBIO 2...3 %, KOTOPbIA HaKnafgblBaeTcss Ha HabnogaemMbli
CnekTp, Tak yTo nonoca 15 mkm (700 CM_1) B ghost-cnekTpe cooTBeTCTBYET
1400 cm™". Mbi onybnnKoBanu WecTb cTaTeil, MOCBALWEHHbBIX UCMPaBAEHWNIO
cnektpos IRIS.

OpHako B UOCK npobnemsbl ¢ MOC He okoHUMAKUCH. M3-3a cuTyaumm B Poccunn
A NpeanoynTan NpurnalwaTb Hawwmx pycckux konner 8 UOCU gna coBmecTHoM
pabotbl. O6cTaHoBKa B UDCU 6bina 6onee 6naronpuaTHa, Yyem B MKW, K Tomy
e XM3Hb B UTanuu 6bina Ana HUX nerye ¢ SKOHOMMYECKOM TOYKM 3PeHUs.
OpfHako A BCE elé xpaHio NucbMo npefcefatens YuéHoro coseta NOCH,
B KOTOPOM OH HarNOMVHAET MHe, YTO Al He JOJIKEH 3TOro Aenatb, 0CO6eHHOo
Korga npurnawéHHble COTPYAHUKN ABNAITCA HE HayYHbIMU, @ TEXHUYECKMMU
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cneumanucTamm (cneuranncTamy No 3MeKTPOHUKe munn no obpaboTke fdaH-
HbIX). i HUKOrga He roBopwus 06 3TOM NUCbMe Bacunuio, HoO OH NPEKPAcHo No-
HYMan nonoXeHve gen (4To 66110 BUAHO MO €ro OTAENbHbBIM C/IOBaM).

3anyck KA «Mapc-dkcnpecc» coctoanca 2 mioHa 2003 roga. Mbl y6eamnumco,
uTo MNAOC B OKONIO3EMHOM NPOCTPAHCTBE PaboTaeT HOPMaJIbHO 1 PErnCTPUpY-
€T U3NyYeHne BHYTPEHHMX KanMbpoBOUHbIX laMn 1 BHeLwHIo cpedy. U Bacu-
NWIA, 1 A BbINN CYACTNMBBI Y3HaTb, YTO BCE MAET 6narononyyHo. Korga KA po-
cTur Mapca, A NpOBEN BCIO POXKAECTBEHCKYIO HOUb B [lapMLITagTCKOM LieHTpe
ynpaBneHus, 4yTobbl NONyYnTb NPAMYI0 MHPOPMaLMIO O COCTOAHUN Npubopa.
OpHako nyuwine mon MUHyTbl 6binm 10 AHBapa 2004 roga, korga KA «Mapc-
JKcnpecc» 6bIN yKe Ha OKoslomMapcuaHckon opbute, n MAOC 6bin BKNOYEH
1 nNpon3eén nepsble n3mepeHus. [a, y Hac 6binmn Nnpobnembl ¢ MUKPOBMOPa-
umaMK Ha 6opTy, KOTopble 6blIM Bbi3BaHbl cnctemamu KA. Mo3xe Ham ypaa-
NOCb YMEHbLUUTb VX BAIMAHWE Ha CNEeKTPbI.

Mbi 6611 cyacTnuBbl, Korga Bacunui oToXKaecTBMN NONOCHI BOAbI Ha AJIVHE
BOJIHbI A = 1,4 MKM, OH PafOCTHO COObLMI, YTO MOSIOCa 3Ta eMY XOPOLLO U3-
BeCTHa. Mbl NCMbITany Takxe 6ONbLION NogbEM, Korga cMmorin 6bICcTPo oTo-
xpectutb nbapl H,O n CO, Ha oXHON nonspHoi warnke. o3xe, B mapte
2004 roga, Bacunum npuexan B Pum, n Mbl Hayann aHanmM3npoBaTb AaHHble
N FOTOBUTb CTaTblo, YTOObI MPOAEMOHCTPUPOBATL HayYHOMY COOBLLECTBY pe-
3ynbrathl NOC. MHe OH NoKa3anca 340POBbIM 1 MOJHLIM XU3HWU. 1 FOBOPIO
3TO CErofiHA, OrNAAbIBAACb B MPOLUSIOE, HO KTO »Ke MOr Toraa npeasuaeTb ero
6n113Kyto cMepTb 23 mMioHA 2004 ropa? fl He 3Halo, YyBCTBOBAN I OH Henag-
HOe B MapTe, 1 He 3Hato, OT Yero oH ymep. Mbl O4eHb rpyCcTMM O HEM, NOTOMY
UTO AaHHble, KOTopble Mbl Nonyyanu (yxe 6onblie 10 feT), OH CTpeMmMncaA no-
NYYUTb AN1A BCEX HAC U He TONbKO ANA CBOEro MHCTUTYTa. MHOro neT pycckume
Konnern npuesxanu B Pum gna aHanusa gaHHbix MNOC, nonyyeHHbIX Hamu
3a 3TW rofbl, HO UX BOXAA U PYKOBOAUTENA, Npodeccopa Moposa, He 6bino
C HaMu, U BCEM HaM OYEeHb ero He XBaTaeT.

K deBpanio 2014 roga NMOC npopabotan B oKkpecTHocTn Mapca 6onblie
10 net. bbIO NonyyeHO OKONO ABYX MWIMOHOB CMEKTPOB, ONybianKoBaHO
6onblue 70 cTaTel. A Hagetocb, yTo MAOC GygeT paboTaTb ewwé JONAro — CTOoNb-
KO, CKOMbKO 6ygeT pabotatb KA «Mapc-IKcnpecc». ITK faHHble MOryT obe-
CMeynTb MHOXECTBO MUCCNeoBaHNIA Ha JONTUE FOAbl, HO, K HecuacTblo, Bacu-
nna yxke He 6yaeT C HaMu.

PFS AND VASSILY MOROZ
V. Formisano, professor IFSI, Italy
It was the 30" anniversary of the Sputnik, and | was in Moskow, thanks to my involve-

ment in the experiment OPERA for the Interball mission, when | asked Sergei Savine to
arrange a meeting with Professor Vassily Moroz, which he did.
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| had a dream: to go to Mars to study the planet.

Two events had deeply signed my soul. In 1973 | was in USA at the University of Cali-
fornia Los Angeles, to organize with C.Kennel a conference in Frascati, when we went
to Jet Propulsion Laboratory. In the visit, while passing from one Lab to another, | saw
a“ball” one meter in diameter, on which people were gluing pictures from Mariner 9: It
was Mars in small scale, but were the first images of the planet that were obtained, so
that was how the real planet was looking like. | was very much impressed and the im-
age of Mars was deeply memorised in my mind.

Years later, in 1981, | was working in ESA at ESTEC (Noordwijk, Holland) when | was
appointed to run a feasibility study for a possible first mission to Mars. The study was
named “Kepler” and | was the study scientist of the mission. | learned there what really
means to organise a planetary mission, with several experiments on board, and many
opposite requirements from them. The German proposer of the mission wanted a pure
atmospheric mission, therefore no camera was in the payload, and obviously, after two
years of study the mission was not approved because you cannot have the first Euro-
pean mission to another planet without an imaging camera.

Although the mission was not approved, the feasibility study had one important re-
sult: my interest for the atmosphere of Mars had increased very much, | had to go to
Mars and study it. These were my drives when | asked S. Savine to introduce me to the
head of the Planetology Group in IKI (Moscow). It was 1987, and people were dream-
ing about the several mission to Mars that USSR was planning. They were speaking of
a double mission in 1992, another double in 1994 and another in 1996. Clearly was go-
ing to be the Soviet reaction to the impressive Vicking NASA missions. On each double
mission the number of experiments were very large, with Penetrators, Meteo Stations,
rovers, even Balloons were dreamed about. Furthermore many Europeans were collab-
orating with USSR scientists to produce very advanced experiments. So that afternoon
we seated in IKI 4 of us discussing of Mars: Moroz V., myself, Savine S. and A. Grigoriev.

Vassily, after some general comments exposed his idea of a rather high spectral resolu-
tion spectrometer to study Mars atmosphere, which later was going to be called Plan-
etary Fourier Spectrometer. | felt like a small student in front of the Master, but, while
learning about the Martian atmosphere that he had already studied in many different
ways, | started thinking at the Italian groups with good experience that could help
in designing and producing the experiment. The following two years were spent in a
number of meetings and in defining the basics of the experiment.

Back in my Institute, however, things were not easy: | had to deal with opposition of
several people, specially the director of IFSI, and as we were to collaborate with USSR
obviously all the bureaucratic administration of the State was suspicious and hostile.
| had already had the experience of OPERA for Interball: to obtain the export license
for the experiment had not been easy, and PFS was going to be much more important
and complex and technologically advanced. Soon | was forced to give up to the OPERA
experiment, which passed to my colleague E.Amata, in order to be able to make a pro-
posal to ASI the Italian Space Agency, for PFS funding, it was told to me explicitly that |
could not be the PI of two experiments.

The two years 1988 and 1989 were very important, in Italy for the definition of the
groups participating to the team (Prof. F. Angrilli from University of Padova with his
group, for the mechanics of the experiment, Prof. S. Fonti from Lecce’s University, who
together with H. Hirsh from Berlin was going to define and take care of the optical ele-
ments, and many people from IFSI and from IAS in Rome), for the definition of the ex-
periment itself, which for a while was thought to be a real Michelson, so that we start-
ed producing ideas for moving a mirror really parallel to itself by holding it in a special
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way (see figure 1). But our colleagues in Germany and in Russia were going through
a major storm with the fall of the “Berlin wall” and the collapse of the Soviet Union,
with the consequential economical crisis.

It was a real life experience to interact with our Russian colleagues in the years 1988-
1993. | saw the “oppression” before and the “freedom” after. It was corruption at any
level before, with the dominance of the black market, and it was fight for any small
thing both before and later on. | had the opportunity to visit some of them (including
Vassily) at their home, and | was really impressed by the disaggregating results of com-
munism starting just out of the home door. | never discussed politics with Vassily, the
human being was more interesting, and all of us were particularly interested at Mars.

Figure 1. Scheme of the aluminium membrane to hold the moving
mirror for a Michelson concept PFS (1990). Not implemented later.

In the years 1988 and 1989 the international PFS team was defined, including Poland,
Germany, France, Spain and later S. Atreya from USA. At the same time the expertise of
various groups were defined and the real definition of the experiment started. Two IFSI
documents in March and in November 1990, however, describe an experiment rather
different in many basic aspects from what was later implemented. The moving mirror
is still a plane mirror pushed by a piezoceramic actuator and holded by two “springs”
like the one shown in figure 1. All this will be later changed completely into a rotat-
ing double pendulum, but in 1990 a prototype was constructed and tested according
to this scheme. Clearly the prototype did not convince us, as later we changed it to a
double pendulum structure with corner cubes as reflecting mirrors. Looking today at
the design of the old mechanism to move a plane mirror, the double pendulum struc-
ture results in much simpler device. But already in 1990 many basic elements, like the
driving laser diodes, the detectors (Russian) and the electronics were not only well
defined, but already built as prototype and tested. Another crucial element was well
identified and tested: a gas tight box. One optical element (the beam splitter for the
Long Wavelength Cannel) was hygroscopic, therefore should be somehow protected.
We defined a gas tight box containing the interferometers for the two channels which
automatically was emptied under vacuum, and automatically was filled with nitrogen
and closed when returning at ambient pressure. All this was essential because atmo-
spheric moisture would have condensed on the LWC beam splitter and destroyed its
optical properties.
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The crisis in USSR following 1989 soon clarified that there could not be a 1992, 1994
and 1996 double spacecraft mission to Mars, but that only one spacecraft in 1994, later
moved to 1996 was possible. The role of Vassily for PFS was essential because he and
his group took care of the interface with the organization producing the spacecraft
and assembling it with the experiments. | never had to interact directly with them, and
actually we played both of us the Pl role. But Vassily Moroz and his people also were
in charge of the pointing device: a two degrees of freedom (see figure 2) device which
could point in any direction, plus the controlling box for it. PFS for Mars 96 mission had
more than 42 Kg allocated. The bottleneck of the mission was the data rate, certainly
too low for the many experiments on board, for this reason we included a Fast Fourier
Trasform in the electronics. The possibility has been kept in the ESA Mars Express ex-
periment, but it has never been used (see figure 3).

Figure 2. Functionality test of PFS for Mars 96 in Frascati, 1994. The scanner had two
degrees of freedom (two rotation axis). Cables and connectors were Russian provided. The
boxes were: Module O, Power supply, Digital electronics, Pointing device, Controller of Point-
ing device. Visible are also: GSE interface (black) and controlling computer.

Vassily Moroz played a crucial role when the time came for the preparation of the sci-
entific software for data analysis. He had experience, we had none. But everything was
ready in time, and in 1995 we delivered the experiment to be integrated on the space-
craft. The scientific objectives were defined by both of us, and are well described al-
ready in the two notes of IFSI 1990. Not only we aimed to repeat (and possibly to over-
come) the experience of IRIS on Mariner 9, but we also added a channel covering 1.2 to
5 microns with a resolution extremely high for space activity: 1...2 cm™, and it is well
known that the closer you go to 1 micron, the more difficult is to maintain the parallel-
ism of the moving mirror necessary to take a meaningful measurement.

The Planetary Fourier Spectrometer was designed to make specialized studies of the
surface and atmosphere. Atmospheric studies included monitoring of the 3D temper-
ature and pressure fields by using the 15 microns CO, band profile, global mapping
of winds were to be computed from the temperature fields, variations of water and
carbon monoxide in space and time, phase function, size distribution, and chemical
composition of aerosols. Surface studies included temperature and thermo physical
properties of soils, mineralogical composition of the surface, surface condensates, and
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altimetry. It was an ambitious objectives program, but we were in time with the hard-
ware and with the software.

Unfortunately was useless: the mission failed and the spacecraft never left the Earth
to go to Mars. Enormous was my frustration (and | thought also the Vassily one) for the
hard work done and for the zero result obtained.

Figure 3. PFS for Mars Express integrated on the spacecraft: visible are Module P (Power
Supply), Module E (digital electronics), Module S (the rotating mirror), Module O (Interfer-
ometer with proximity electronics) is inside the spacecraft structure.

The reaction in Europe was big. Many Scientific Institutes had done big techno-
logical efforts to build the experiments, and the pressure on ESA in order to recover
what had been lost became great. It was at one particular meeting that the solution
became clear and it was adopted. It was the International Mars Exploration Working
Group meeting held in Florida in December 1996 and | was also present at the meeting
where only National Space Agencies were officially participating: it was recommended
that ESA organize in short time a recovery mission around the 3 most important ex-
periments lost with Mars 96: 1) the High Resolution Stereo Camera (from G. Neukum,
Germany), 2) the OMEGA experiment (visible and Infrared mapping spectrometer by
J.P. Bibring, Paris) and 3) the Planetary Fourier Spectrometer (PFS, V. Formisano, Rome).
ESA did it, and in 1998 the mission was presented and the payload was selected. The
mission was Mars Express and PFS was part of the payload. For Mars 96 we had 8 years
to develop and build the experiment, but for the ESA mission to Mars we had only 4
years. Delivery of the experiment was due in 2002, launching in June 2003. That was
very unusual for ESA, the time to implement and launch a mission usually was much
longer, that is why it was called Mars Express. Obviously the task of delivering in time
the experiment was now much more on my shoulders and much less on Vassily’s ones.
But we have had 10 years of experience on preparing the experiment, so we went sure
of ourselves.

There were two major differences between PFS for Mars 96 and PFS for Mars Express:
we had to reduce the weight by as much as possible (minimum 10 kg), and documen-
tation. For each model to be delivered to ESA, a number of documents were required,
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and the models were: Structural Model, Engineering Model, Qualification Model, Flight
Model, Spare Model.

Structural Model: 5 documents.
Engineering Model 7 documents
Qualification Model: 46 documents
Flight Model: 46 documents

Spare model: 46 documents

In total 150 documents: almost a full time job for several years! The documents were
supposed to testify the performance of the experiment, all the tests done (vibration,
thermo vacuum, functionality, EMC etc.) and the calibration tests. This was going to be
my main task for implementing PFS. When | thought of PFS for Mars 96, | always asked
myself: Had Vassily wrote so much documentation, or the documentation in Russia
was absent? The mass decrease was more easily achieved: the pointing device was
simplified very much (from 2 to 1 degree of freedom) and became simply a rotating
mirror produced in Poland.

To react to the “burocratic approach” | decided that we could not wait for PFS to reach
Mars, so we were able to obtain IRIS Mariner 9 data and started to study them, also to
get experience with the problems we could later find with PFS. Surprisingly we discov-
ered that an instrumental effect had been neglected and we could correct for it and
generate new data. As prof. Hanel, the PI of the experiment, came to Europe, we in-
vited him to give a talk in Padova, and we discussed with him the relevance of the in-
strumental effect, which was a spurious reflection from the entrance window contami-
nating the spectrum with double spectral resolution. The data generated (corrected)
produced 6 new publications and avoided us to repeat the same error.

The problems for PFS in IFSI, however, were not over. Because of the situation in Russia,
| preferred to invite our Russian colleagues to come to IFSI to help us to produce the
new experiment, the atmosphere in IFSI was better and more productive than in IKI.
Also life was better for them from economical point of view, but | still keep the letter
of the president of the Scientific Council of IFSI in which he was reminding me that |
should not do that specially when the invited persons were not scientists, but “techni-
cians” (hardware or software expert for me). | never mentioned these aspects to Vassi-
ly, but he understood quite well certain things (as he expressed occasionally in some
comments).

The launch of Mars express went well on June 2, 2003. We verified that PFS in space
(near Earth) was indeed working well, looking at internal calibration lamps, and at
deep space. Both Vassily and | were very happy that all was going well. The night of
Christmas 2003, when Mars Express reached Mars, | spent the all night watching the
Darmstadt Control Center to have a direct information on how things were going. The
best moments, however, | had on January 10, 2004, when with Mars Express now in
orbit around Mars, PFS was switched on and took the first measurements. Yes we had
some problems with the micro vibrations present on board and caused by the reaction
wheels of the spacecraft. Later we reduced substantially their effects on the spectra by
using the redundancies present in the experiment. But our satisfaction increased when
Vassily could look at the water lines at 1.4 microns and told us that he could identi-
fy the lines that he new very well. We were also much exited because we could very
quickly identify water and carbon dioxide ices at the south polar cap.

Later in March Vassily came to Rome, and we started studying the data in order to pre-
pare a paper to impress the scientific community with the beautiful PFS results. To me
he looked excited, alive and normal. | say this today looking backward, but certainly
nobody could imagine that in June he was going to die. | do not know if he had any
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problem in March, as | do not know why he died on 23 June 2004. Certainly we missed
him a lot because the data we collected (now for ten long years) he was looking for-
ward to receive and to study in his Institute. For several years still Russian colleagues
came to Rome to do research with PFS data, but the major drive, Prof. Vassily Moroz,
was not present, and we all missed him a lot.

Today, February 2014, PFS has been operating around the Planet Mars for more than
10 years. Almost 2 million spectra (both channels LWC and SWC) have been collected,
the mission is still going on and more than 70 scientific publications have been ob-
tained, among which the discovery of methane in the atmosphere of Mars. On my
opinion PFS can go on for several more years working nicely observing the Planet
Mars, certainly until the mission will be on. The data, with the enormous spectral cov-
erage and advanced spectral resolution, are certainly a set of information that, with
the size of almost 2 000 000 spectra (IRIS had only 22 000 spectra) is going to be es-
sential for many study to come for many years, but unfortunately Vassily Moroz will not
join us in this experience.



N3 UICTOPUUN MNCCUUN BEHEPA-3KCNPECC

J1. B. 3acoea, 0dokmop ¢pusuko-mamemamuyeckux Hayk, UKU PAH

Mano kT1o 3HaeT, uto mnccma BEHEPA-SKCIMPECC ceoum poxaeHnem oba3aHa
ButTopro ®opmumsaHo. B 1998 rogy Hauanacb paboTa Hapg M3roTOBIEHMEM
nnaHetHoro ¢ypbe-cnektpomeTtpa ana muccum EKA MAPC-3KCMPECC. Ma-
pannenbHo Buttopuo pelmn paboTaTb TakKe Haj anroputmamu obpaboTku
1 nHTepnpeTaumun 6yaywmnx aaHHbix MOC. Ana sToro oH npurnacmn poccvm-
CKNX yqublx COTpYAHMKOB nabopatopun Bacunus VsaHosuua Mopo3a', ans
COBMECTHOW paboTbl C UTaNbAHCKMMI KONfleraMmm B Kayectse Npodeccopos-
BM3NTEPOB. ITO ObINIO OUeHb TAXKENOEe BpemA ANA PYCCKOW HayKu, Aa 1 AnA
Bcel Poccumn. MHorve MHCTUTYTbl Poccuincko AKageMum Hayk Obinn He B
COCTOAHWUW NAATUTb 3apniaTy CBOUM COTPYAHMKaM, @ HEKOTOpble BOOGLLe 3a-
KpbIBann1Ch, Tak Kak He MMenu JeHer 3annaTuTb 3a SNeKTpUYecTBo.

Mo nepsbiin Bu3nuT B UOCK Havancs oceHbio 1998 roga anst pabotbl ¢ But-
TOPYO 1 APYrUMK Konneramm ansa pa3paboTkm anropuTMoB Aa aHanmsa 6y-
Aywmx aaHHbIx MOC MAPC-3KCINPECC. 3TOT MHCTPYMEHT, TaK e Kak 1 NMdC
MAPC-96, nomkeH 6blfl UMeTb [iBa CNeKTpasibHbIX KaHana: AJIMHHOBOJTHOBbIN,
LWC (5...45 MKMm), pernctpmpyowmii TenJIOBOe U3nyyYeHne niaHeTbl, N Ko-
poTkoBonHoBbIn, SWC (1,2...5 MKM), N3MepAOWNA OTPaKEHHOE CONHEeYHoe
n3nyyeHme.

CnepyeT ynomsaHyTb, uto B 80-X rogax nNpoLuioro Beka nosBnIoCbL HOBOE Ha-
npasfieHVe B AUCTAaHLMOHHOM M3yyeHUn BeHepbl — HabnogeHne HOUYHOM
CTOPOHbI B OnvxHen VMK-obnactn cnekTpa B OKHax MeXAay nosiocamu no-
rnoweHns CO,. HecmoTps Ha To, UTO MpKW BbICOKOM AaBNeHNN B aTMOchepe
BeHepbl 3Ta 06HaCTb CneKkTpa MJOTHO MepeKpbiTa MOnoCamn MOrIOoLWEeHWA
COZ, Mexay nosiocamm CyLLecTBYIOT OKHa npo3pavHoctv npu 1,0; 1,1; 1,18;
1,27; 1,74; 2,35 MKM. B 0obnactn Kopoue 2,35 MKM ob6niaka BeHepbl siBnsiioTcA
NPaKTUYeCK! YMCTO pacceMBaloMMK, TakuM O6pa3oM, TemnnoBoe u3fnyye-
HMe ropsaven HWKHeln aTMocdepbl N MOBEPXHOCTM, MHOTOKPATHO paccenH-
Hoe B obnakax, BbIXOAUT Hapy»Ky. [03TOMY CMeKTp HOYHOI CTOPOHbI BeHepbl
npepacTaBnAeT cobom Habop NMKOB, COOTBETCTBYIOLIMX CNEKTPabHbIM UHTEP-
BasiamM OKOH MPO3payHOCTN.

fl pacckasana BUTTOpMO, KakM MOLUHBIM UHCTPYMeHTOM 6bin1 6b1 MOC anAa
nsyyeHua BeHepbl, Mbl 6bl n3yyanu BeHepy ot 0 go 100 KM, Npu 3ToM Me-
30coepy (55...100 KM) 1 BepXHMIN 06MaYHbIN CTION — HA LHEBHON U HOYHOW
CTOPOHE, @ Ha HOUYHOW CTOPOHE Mbl CMOMN Obl TakKXKe 3arnaHyTb Noa obnaka:
Ha Tponocdepy 1 CpefHNI N HUXKHUIA 0bnayHble CJION 1 JaXke NOBEPXHOCTb
(okono 1 MKMm). Buttopmo, Gygyum 4YenoBekoM YBREKaloWMMCS, 3aropencs

Bacunuin ViBaHoBuY 6naropapwn Buttopro 3a nopfepKKy y4éHbix ero nabopato-
pun. HaumHaa c 1998 ropga B MOCK B pasnnyHble neprofbl BpeMeHN B KayecTse
npodeccopos-Bu3nTéPOB paboTtanu Jliogmuna 3acosa, Hukonan WrHatobes, Mropb
XatyHues, Anekcein SkoHomoB, boprc MowwkuH, borgaH Mariopos, Buktop MHeapix.
B 10 6e3HapéxHOe Bpemsa 3TO NMOMOFI0 COXPaHWTb Hally nabopaTopuio, HAKTO 13
COTPYAHMKOB He nokuHyn NKW.
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naeen nsyyeHna BeHepbl, 0cO6eHHO HabMoAeHNAMU NOA 06MaYHbIM CJI0eM
C onNTMYyecKon TonwmHom 30 1 rny6uHon 20 Km.

[encTBnTenbHO, B TO BpeMA HWKaKOW MnaHupyemom mmccmm K BeHepe
He ObINO BMAHO Aaxe Ha ropusoHTe. Bceobulee yBneyeHne Mapcom paxe
MbICSIb O NonéTe K BeHepe aenano cTpaHHoW. Tem He MeHee, A 6bina cBuae-
TenleMm, Kak BuTTopro Hayan yBneuyéHHo arutupoBaTb no TenedoHy Map-
yenno KopaamHu (B To Bpema gupekTopa MnaHetHoro [lenaptameHTa EKA),
pacckasbiBas, Kak MHTEPECHO, KaK BaXXHO U CKONMbKO HayKn Aana 6bl muccus
EKA k BeHepe. B To Bpema a paboTana B UOCU no 2 pasa B rogy no 3 meca-
La Kaxapblii. 3T pa3roBopbl no TenedoHy ¢ KopagnHu A cnblwana AocTaToy-
HO YacTo, HO Korfa A cnpawvBana npo pesynbraT, Burtopuo oreeyan, yto
Mapuenno oueHb 3anHTepecoBaH muccueinn EKA k BeHepe, HO Noka He BUANT
BO3MOXHOCTH.

HakoHeu, EKA Hauano gymatb o nostopeHun muccum MAPC-3KCIMPECC, ko-
Topas 6bina oyeHb ycrelwHon. B Havane 2000 roga B 9CTEKe cocTosanoch co-
BELLAHME MO OOCYKAEHMIO NpeanoXeHnin HoBol muccun. I Mapuenno Kap-
OVHUN «HaCTOATENIbHO» Nonpocun Buttopuo npeactaBuTb NPoeKkT K BeHepe!!!
W ButtopTtno npepctasun «Mwtap — mnccma Kk BeHepe». Tak Kak OCHOBHas
ngea 6oina — nosTopeHme muccum MAPC-3KCIMPECC, TO U OTHOCUTENIbHO
3KCMepuMeHTOB bOblna Ta e nonuTmka — mcnonb3osaHue 3UMoB sKkcnepu-
meHTOoB MAPC-3KCIPECC, KOoTOpble YyAMBUTENIbHO XOPOLIO YAOBNETBOPANU
HayuHble 3agaun ana BeHepbl. EcTecTBeHHO, UTO HayuHble 3a4aun U KOMMNNEKC
HayyHoW annapatypbl «/wTap» NpakTMYecKn COBManM C MPUHATON MO3Xe
BEHEPOW-3KCMPECC.

Buttopno cpenan Takxe poknap Ha 33-n ceccum KOCTAP B Bapuase
B 2000 rogy Ha nopcekuuw, roe Amutpun Ttos 6bin OAHVMM U3 OpraHK3aTo-
poB. OH aKTUBHO BK/IIOUMIICA B MpoOLeCcC HanucaHua npepnoxeHnn k EKA
no mmccnn K BeHepe. YuéHble EBponbl n Poccmn yyactBoBanu B NpoABMKe-
HUM nNpoekTa. Mbl Nncanu nucbma anpektTopy EKA o Tom, Kak Ba>kHO M3yuaTb
BeHepy, 1 Kak KoMnieKc Hay4yHOM annapaTypbl Ha «Mapc-2Kcnpecc» XopoLlo
yAOBNeTBOPAET HayUHbIM 3ajayam uccnenoBaHusa BeHepbl. Mbl opraH130BbI-
BaJIN MNCbMa MOAAEPXKKN OT aBTOPUTETHbBIX NePCOH. [Toaaep»Kka CO CTOPOHBI
Bacunusa ViBaHoBMYa 6bisia 04eHb, OYeHb BaXKHOW.

Muccua EKA BEHEPA-OKCIPECC 6bina npuHaTa. i Mory noBTopuTb, YTO MO-
YBa A/1A STOW YCMeWHON U OYeHb NPOAYKTMBHOM MMCCUM Bbina «BCnaxaHa»
ButToprno ®opmusaHo.



HECKOJIbKO BOCMOMWHAHUW O BACUJIUN MOPO3E

. Telinop, npogpeccop kaghedpeol husuku ammoc¢1epbl,
oKeaHa u nnaHem OKcghopOcKo20 yHuUsepcumema

[3H Mak-Knus, B.1. Mopos n @. Tenop Bo Bpems 3anycka
KA Mars Climate Orbiter. KanudopHusa, mbic KaHaBepan, 1998 rog

MpuBeaéHHana ¢oTtorpaduma ceasaHa c 3anyckom KA Mars Climate Orbiter
B 1998 rogy c mbica KanaBepan. Ha cHumke — [aH Mak-Knus, Opeg Tennop
n Bacunun Mopos. [sH Mak-Knuz? u3 JPL 6bin pykoBoguTenem sKcnepu-
meHTa PMIRR (Pressure Modulator Infrared Radiometer — nHdpakpacHbIii
pagvomMeTp C MogynAuMein faBleHNEM), KOTOPbIN AOMXKeH ObiTb YCTaHOBNEH
Ha KocMmunyeckuid annapat (KA) Mars Climate Orbiter. UHcTuTyT Bacunua n mos
rpynna B Okchopae nocTaBnsAny HEKOTOpble SNeMEHTbI Af1A 3TOFO pajmome-
Tpa. K coxaneHnuio, KA He Bbllwen Ha opbuTy, BCTYNW B MapCMaHCKYI0 aTMOC-
bepy cnMWKOM HW3KO M 6bin pa3pylueH. B pesynbtate mMbl He cMorniv nony-
YNTb HUKAKUX JaHHbIX.

' O6nactb NHTepecoB — aTMocdhepa Mapca u BeHepbl, paguauma n knumar. (Tay-

lor F. W. The Scientific Exploration of Venus. Cambridge University Press, 2014. 362 p.
Vardavas I., Taylor F. Radiation and Climate: Atmospheric energy budget from satel-
lite remote sensing. 2" ed. Oxford University Press, 2011. 512 p. Taylor F.W. Plane-
tary Atmospheres. Oxford University Press, 2010. 280 p. Taylor F. W. The Scientific Ex-
ploration of Mars. Cambridge University Press, 2009. 362 p. Coustenis A., Taylor F.W.
Titan: Exploring an Earthlike World. 2" ed. World Scientific, 2008. Series on Atmo-
spheric, Oceanic and Planetary Physics: V. 4. 412 p. Taylor F.W. Elementary Climate
Physics. Oxford University Press, 2005. 232 p. Lopez-Puertas M., Taylor F.W., Lopez
Puertas M. Non-local thermodynamic equilibrium. World Scientific Publishing Com-
pany, 2002.)

[3H Mak-Knus (Dan McClease) — coTpyaHVK NlabopaTopun pakeTHbIX ABUraTte-
neir JPL (Jet Propulsion Laboratory), Pl skcnepumenTta PMIRR Ha KA Mars Climate
Orbiter.
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Mo3pHee Bacunuin npuesxan ko MHe B OKcPopa Ha HECKONbKO AHEN, 1 Mbl
obcyxpanu, rnaBHbim ob6pasom, BeHepy. Mbl 3Hanu gpyr gpyra ¢ 1970 roga,
co BpemeHun KA Pioneer-Venus n «BeHepa». Torga mbl NpoBenn MHOXeCTBO OT-
JINYHBIX ANCKYCcCMIA. Bompoc, Mo KOTOPOMY Mbl HUKaK He MO HaWTU corna-
Cre 1 KOTOpbI [0 CUX MOP eLlé He pa3peluéH A0 KOHUQ, Kacanca KonnyecTsa
1 pacnpepeneHna BOAAHOro napa Hag obnakamu BeHepei.

Moé camoe rpycTHoe BOoCnoMUHaHWe o Bacnnum oTHoCcMTCA K KOHbepeHLmun
no nnaHeTHbIM cucTemam EBponeickoro nnaHeTHoro obuiectBa, KoTopas
npoucxoguna B 1997 rogy Bo ®paHunn. OpraHv3aTopbl yCTPOUIN POCKOLL-
HbIi 6aHKeT B OQHOM M3 AUBHbIX 3aMKOB Jlyapbl. Ha 6aHkeTe mMbl NUAu Wwam-
MaHCKOe 1 LUYMHO BECENUNCh, Npeanarasd MHOXeCTBO TOCTOB 3a MJIAaHETHYIO
HayKy 1 eé TBOpPLOB. A HeHafoNro BbilWen 13 3ana U 3abnyaunca B rnybrHax
3amMKa. B KoHUe AnMHHOro rynkoro Kopugopa A yBuzen oauHokyio burypy.
YenoBeK CTOAN COBCEM OAVH U CMOTPEST CKBO3b MaNeHbKOe OKHO. ITO 6bin
Bacunuii. 1 cnpocnn, noyemy OH He Cpefun NMPYIOLWKX, Ppa3Be OH He paf 3ToMy
6aHKeTy? «CoBCEM HET», — OTBETWN OH, 1 ObIIO BUAHO, UTO Y HEFO OYEHb TA-
Xeno Ha aywe. OfHAKo Ha cnefylownii AeHb BO BPeMs ceccumn oH 6bin 6oap
W SHepruyeH, Kak Bcerga, 1 akTMBHO Y4YacTBOBaJ B Hay4yHOW Anckyccum. A ay-
Malo, UTO 3TOT MasIEHbKNIA 3MKN30[ MHOTO FOBOPUT O TOM, YTO ObIIO CamMbiM
BaXHbIM U MHTepecHbIM A Bacunua.

SOME REMEMBRANCES OF VASILY MOROZ

F. W. Taylor, professor, University of Oxford, UK

The attached picture shows Vasily at the launch of Mars Climate Orbiter in 1998 at
Cape Canaveral. His institute in Russia had supplied some of the components for the
Pressure Modulator Infrared Radiometer (PMIRR) on this spacecraft, and so had my
group in Oxford. IN the picture with Vasily and me is Dan McCleese of JPL, who was
the Principal Investigator for PMIRR. Unfortunately the spacecraft crashed on arrival at
Mars, instead of going into orbit, so we did not get any data from this collaboration.

Later, Vasily visited me in Oxford for a few days and we discussed mainly Venus, hav-
ing known each other since the days of Pioneer Venus and Venera in the 1970s. We
had many good discussions over the years; one thing we never agreed about was the
amount and distribution of water vapour above the clouds on Venus, something that
is still not very well settled.

My most enduring memory of Vasily was when we were both attending a conference
on ‘Planetary Systems’ at the ‘Rencontres de Blois’ in France in 1997. The organisers
had laid on a splendid banquet in one of the wonderful chateaux that are found in the
Loire Valley. Towards the end of the evening we had drunk a lot of champagne and
were very noisy, drinking toasts to planetary science and so on. | had to step out for
a natural break and ended up getting lost in the depths of the castle; at the end of
one long echoing corridor | found a figure standing all alone, looking out of a small
window. It was Vasily. | asked him why he was not at the table, was he not enjoying the
banquet? ‘Not at all; he said, looking really depressed. The next day at the session he
was his usual cheerful self, enjoying the science. | think this small episode represents
a lot about what was most important and interesting to Vasily.



PABOTbI B. U. MOPO3A NO U3YHYEHUIO NEAAHOTO
COCTABA CMYTHUKOB BHELWWHUX NNAHET

A. N. Kpykwenk, npogeccop dilimcckozo yenmpa HACA'

Al pag NpefocTaBNeHHON MHE BO3MOXKHOCTY HEMHOIO paccKasaTb O MOew pa-
60Te c Bacunvem MBaHOBMYEM 1 BbiCKa3aTb CBOM COODpaXkeHUA O ero BKa-
[e B M3yyeHue nnaHet. Mbl Bce cornacHbl C TeM, YTO OH Obin NMOHepom B $u-
3nvecknx uccnepoBaHnax obbekToB COTHEYHOW CUCTEMbl U UYTO ero BKNag
B M3yyeHVe MaHeT KOCMMYECKMMU annapatamu Obin KpaiHe BaxkeH AnA
ycnexa nporpaMmMbl OCBOEHMA KOCMOCa B AaHHOW cTpaHe. OH TakKe BHEC cy-
LLeCTBEHHbI BKNag B MOArOTOBKY MEXMIaHETHbIX MONETOB, OCYLEeCTBAAEMbIX
coBmecTHo ¢ ®panumeii, CLUA n gpyrumn ctpaHamu.

f1 6bl XOTEeNn OTMETUTb paHHUe paboTbl Bacunua iBaHOBMYa C NCNONb30BaHN-
€M TeNeckornoB AnA acTPOHOMMYECKUX HabmnoheHuin nnaHet. fl y3Han o ero
paboTtax no UHQPaKPACHON CMEKTPOCKONUWN MiaHeTapHbIX 0O6BEKTOB Mocie
cambIxX NepBbIX ero Nydnnkaumii B «<ACTPOHOMNYECKOM XKypHane», B YacTHO-
CTW, O ero HabnopeHmax cnyTHNKOB IOnuTepa, a Takke cnekTpos OnuTepa
n CatypHa B 6nmxHen nHopakpacHo obnactu. 1M paboTbl BbILWAN W3 NeYa-
T, Korga s 6bin acnupaHTom B Apr3oHe nog pykosogcTtsom [Ix. M. Konnepa,
N OHW NPUKOBaNM MOE BHMMaHWE, NMOCKOJNIbKY A MPOU3BOAWA aHaNOrMMuHble
HabnogeHna npy nomowmn MHPpPaKpacHbIX AeTekTopoB. Mbl 0bMeHANMCb
Mo MouTe HEeCKONbKUMK OTTUCKaMK CTaTel, 1 OH NMPUCNan MHe CBOK KHUTY
«Dur3nKa nnaHeT».

B 1968 rogy A 3awmTin gnccepTauMoHHyo paboTy 1 Nonyynn BO3MOXHOCTb
Haxoautbca B CCCP B TeyeHne 10 MecsALEB B paMKax Mporpammbl obMeHa
cneyvanuctamy mexay akagemuamm Hayk CLUA n CCCP. 310 gano mHe BO3-
MOXHOCTb 3aHATbCA MCC/IefdOBaHUAMM BMecTe C Bacunvnem ViBaHoBuuem
B [ocyapcTBEHHOM acTpoHOMUYecKoM MHCTUTYTe umeHun M.K. LWtepHbepra
npv MY (TAULL MIY). 1 npn6bin B MOCKBY C XeHOI 1 ABYMSA MasnbiMU AETbMM
B ceHTAOpe 1968 rofa BO Bpemsa OYeHb HaMPAXKEHHOW MexayHapoaHoON 06-
cTaHOBKM. Bacunuin iBaHoBuyY 1 gpyrue cotpynHuku B FTAULL 6binm yaneneHbl
TeMm, YTO aMmepuKaHLy yaanocb npuexatb B CCCP, 0cobeHHO B Takoe TpyAHoOe
BpemA. [Mpn nepson BcTpeue aupekTop NAULL cnpocun meHsa: «louyemy Bbl
npuexanu B CCCP? Heyxenu Bbl He MOMM HanTn paboTy B AMeprke?» fl nbl-
Tanca ybeanTb ero, uto rnyboKo 3arHTepecoBaH B MHdpaKpacHbiX Habnoae-
HUAX Bacunna MBaHOBMYA 1 UTO MHE TaKXe OYEeHb MHTEPECHbI PYCCKUI A3bIK
N KynbTypHble Tpaguuun. He 3Hato, yaoBneTBOPWCA i1 OH MOUMU O6bACHe-
HUAMK, HO OH MOLIEN MHE HaBCTpeuy ¥ Obll MPUBETIMB MO OTHOLIEHNWIO KO
MHe BO Bpems Moero npebbiaHua B TAULL.

WccnepoBatenbckuii ueHTp dimca (aHesn. Ames Research Center, ARC) — otge-
neHve npasutenbcTBeHHoro areHTcTBa HACA, pacnonoxeHHoe Ha TeppuTopun
asponopta Modpder-Ounpa, Hepaneko oT MayHTH-Bbio (KanndopHus). OcHoBaHO
20 pekabps 1939 ropa Kak BTopas nabopatopua National Advisory Committee for
Aeronautics (NACA) n ctaBlwee vyactbio HACA B 1958 rogy. LleHTp Ha3BaH B yecTb
npodeccopa dusmkm koseda Iimca, coocHoBaTensa u npeacepatens (1919-1939)
komuTeTa HACA.
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Bo BcAkom cnyuyae, mon pecATb mecAueB ¢ Mopo3om, ero MoMOLHMKamMu
N YYeHNKaMu1 BbUTUIINC B MOXKU3HEHHYIO ApY60Y, B TOM Uncne C HeKOTOPbIMU
NIOABMUN U3 €ro OKPYXEHUA, @ TaKKe B PAA MHTEPECHBIX PaboT Mo pesynbTa-
Tam HabntogeHuii. Kpome Toro, i MOry ckasaTb, YTO ANl MOJIOAOFO YesioBeKa
13 cenbckow MecTHOCTM B rybuHe CoefmHEHHbIX LUTaToB pgecATb mecAues
Xn3HWM B Mockee 1 KpbIMy CcTanu He3abblBaeMoW LIKOMOWM B CAMOM MOMOXN-
TeNIbHOM CMbICJe.

Bacunuin ViBaHOBMY BKIOUMA MEHA B HeKOTOpble M3 ero MnccnefoBaHWi
no uHdpakpacHbiM HabnogeHnam Mapca, lOnutepa 1 cnyTHuKa lOnutepa la-
Humepa Ha tOxHon ctaHumm TAKLL B Kpbimy npy nomowm Teneckona LarHa.
Mol BKnag B 3T paboTbl Oblfl 0UeHb HEBEMWK, HO S MHOTOMY Hayuuca y Ba-
cunus ViBaHoBMYa no Gpu3mnke atmochep ApYrnx ninaHer.

B nnaHe nnyHbIX KOHTaKTOB Bacmnuii lBaHOBUY HecKonbKo pa3s npuvrnaiwan
BCIO MO CeMblo K cebe JOMOIM 1 Mbl cTanu Apy3bamu ¢ MpuHon Hrnkonaes-
Holi (BTopas »eHa B.W.), Toxe acTpoHOMOM, 1 € ero geTbmu. MHe ocobeHHO
NPWATHO, YTO CnycTA nouyTtn 40 neT A MMel YAOoBOMbCTBUE paboTaTb No Co-
BMECTHbIM Hay4YHbIM NMpOeKTaM BMecTe C ero fouepblo Jlioboi, koTopas bbina
eLlé oyeHb ManeHbKUM pebEHKOM, KOraa Mbl BliepBble BCTPETMINCD.

NEAAHBIE MOKPOBbI CNYTHUKOB BHELWHWX MNAHET

Mopo3 6bin nepBbIM COBETCKAM aCTPOHOMOM, YCMELWHO NPUMEHMUBLUUM WH-
dpakpacHoe aeTeKTUpPOBaHME B CrEKTpocKkonuyeckux uensax. B 1965 rogy
OH onyb6nnKoBas MnepBble CNEKTPbl YeTbIPEX rMaBHbIX CNyTHWKOB tOnuTepa
B 6nm>kHeM MHpakpacHoM AmanasoHe. [xkepapn Konnep, 6yayun nvoHe-
pom nHopakpacHon acTpoHomum B CoeinHEHHBIX LLITaTax, Takke Habnogan
3TV CNYTHWKK, HO He ony6nMKoBan CBOUX CnekTpoB. OH JONOXKA CBOW pe-
3ynbTaTbl Ha KOHpepeHUMn AmeprikaHckoro AcTpoHomuyeckoro OO6LLecTBa,
no matepuanam kotopor B 1954 rogy 6binn ony6nvKoBaHbl Wb KpaTKue
Te3unchbl foknaga. Takum obpasom, Mopo3 oKasanca nepsblM, KTO ony6amnko-
Bafl 3Tn cnekTpbl. Konep n Mopo3s oba npuwnm K ofMHAKOBbIM BblBOAAM
U3 CBOMIX AaHHbIX. B TO Bpema Kak cnektpbl EBponbl n laHnmega umenn ot-
YETNMBblE XapaKTepHble MOJsIoCbl BOAbl B COCTOAHUW NbAa, Y cnyTHUKa Mo
NX TOYHO He 6bINo, a cnekTpasibHble XapakTepucTukM Kannmcrto okasanuch
HEOTUYETNIMBbBIMU.

PaHHve HabniogeHus Koiinepa 1 Mopo3a 6binv BbINOMHEHbI B aHAIOTOBOM
peXume Npu HU3KOM CMEKTPaNbHOM paspeLleHun. Mimes nvlub aHanoroeble
[aHHbIE HN3KOW Ancnepcun, 6b110 TPYAHO BHECTY TOUHbIE NOMPABKX Ha BAW-
AHME aTMoChepbl 3eMNN 1 Ha CNeKTpasibHble XapaKTEPUCTUKN CONHEUHOTO
nsnyyerus. Mostomy MHAMBMAYaAbHbIE MOMOCHI MOIOWEHNA NibAa HE MOr-
NN 6bITb YETKO BblAeneHbl. OQHAKO HECOBEPLUEHCTBO PaHHMX PEe3ynbTaToB
He nomewano H1 Mopo3y, Hu Kolinepy NpuinTu K NpaBusibHbIM BbIBOZAM.

OTu nepBble HabnoAeHNA MNOMOXMAM Hayano HalleMy NMOHUMAHUIO BaXKHOCTU
MHOFUX Pa3fNYHbIX TUMOB fbAOB KaK CyLeCTBEHHOIO KOMMOHEHTa MiaHeTap-
HbIX Ten (NpeAnonoXeHre O CYLeCTBEHHOW PONY Nibfla B COCTaBe KOMET yKe
6b110 BbICKa3aHO HECKONIbKUMU rojlamu paHee).
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fl 6bI1 HACTONbKO BAOXHOBNEH 3TMMM NepBOHavanbHbIMK paboTammn Konepa
1 Mopo3a, 4To 06HapyKeHne 1 13yyeHue NbAoB NnaHeTHbIX Ten B ConHeuHon
cncTeme 6biM B YMCNE MOVX MABHbIX HayUHbIX MHTEPECOB B TeueHe noce-
OYOLWMX MHOTUX NeT.

o -
“s

B.N. Mopo3 y Teneckona (doto [1.1M. KpyKiueHka)

[Junana3oH 6nmKHero MHPpPaKkpacHoOro usyyeHna ot 1 4o 2,5 Mkm, Bnepsble
nccnepoBaHHbIn Mopo3som 1 Koiinepom, npofosmkaeT ocTaBaTbCA Hanbonee
Ba)KHOW 06nacTbio cnekTpa AnA oOHapyXeHUs U M3yyeHWA NbAoB MNnaHeT-
Hbix Ten B ConHeyHol cncteme. CoBpemeHHble MHPpPaKpacHble cnekTpome-
TPbl ABNAIOTCA B HECKOMIbKO ThbiCAY pa3 6osiee YyBCTBUTENbHBIMI MO CPaBHe-
HWIO C paHHUMK NPUBOPaMM, 1 Mbl TENEPb MOXKEM UCMONb30BaTb TENECKONbI
fo 10 m B gmameTtpe. TV HOBble BO3MOXKHOCTW MPefoCTaBAAIOT HaMm cpea-
CTBa nony4yeHms NHopaKpacHbIX CNEKTPOB BbICOKOrO KayecTBa Jaxe oT nna-
HeTapHbIX Ten 15-1 3BE34HOW BENNYMHDI, YTO B OAUH MWIMOH pa3 clabee
cBeyeHus cnyTHUKoB lOnutepa. OueBNAHO, YTO 3TO OTKPbIBAET ABEPb B MUP
nnaHeTapHbIX TN, MHOTME N3 KOTOPbIX elé He 6binn oTKpbIThI, Korga Mopo3
n Konep HaunHanu ceoun paboTbl B 1950-x 1 1960-x rogax.
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Bonee TOro, MHppakpacHble CNeKTPoOMeTpbl yCTaHaB/MBalOTCA Tenepb Ha
MeXXMMaHETHbIX KOCMUYECKMX arnnapaTax, paclumpsAs Takum o6pa3om Halum
BO3MOXHOCTW MO AETeKTMPOBAHMUIO N M3YYeHWI0 pacrnpepeneHmns NbAoB Ha
MHOrUX obbekTax. Bacunui VBaHoBMY 1 ero Konnern cbirpany Befyluyto
ponb B pa3paboTke 1 NPUMEHEHNU TakMX CMEKTPOMETPOB Ha KOCMUYECKMX
annaparax ana nonéros Ha BeHepy 1 Mapc.

3a nocnegHue 40 net Mbl 0OHapyXnnu BOAy B BMAE JibAa Ha MHOTMX CMYTHU-
kax CaTypHa, Ha NATK KPYMHbIX CnyTHUKax KOnuTepa, HEKOTOPbIX CNYyTHUKaX
HenTyHa, Ha NOBEPXHOCTW Afep KOMET M Ha MHOTUX Tesax 3a npegenamu op-
6uTbl MNnyToHa, BKNtouasa pag ten u3 Mosca Konnepa.

OueBMAHbIM TaKXe CTano 3HauyeHue NbAOB Pas3IMYHOrO XMMUYECKOro Co-
cTaa. Hanpumep, Mbl o6Hapyxunu 3amép3wyio AByokucb cepbl (SO,) Ha
Mo — cnyTHuKe tOnuTepa, KOTOpbIA B HacToslwee BpemMsa LeMOHCTpUpyeT
VIHTEHCUBHYIO BYJIKAHUYECKYIO aKTUBHOCTb. HekoTopas yacTb 13 atoi SO, Bbl-
6pacbiBaeTcs ¢ Mo 1 focTrraeT NoBEPXHOCTM APYruX CNyTHUKOB KOnuTtepa.

B cucteme cnyTHUKoB CaTypHa 1 YpaHa Mbl 0OHapYXuUnu Nbfbl, COCTOALLME U3
cmecu 3amépsuenn asyokucm yrnepoga (CO,) n 3amép3wei sBogpl. Ho B cny-
yae cnyTHukoB CatypHa mornekysa CO, oKasanacb «CBA3aHHOM» HEKOTOPbIM
0o6pa3om C ApyrMMyM KOMMOHEHTaMW MOBEPXHOCTM, Bbi3biBaA HebosbLOn
CABUT ANVHbBI BOJHbBI MOMOLEHsA. 3arafika 3Toro CloXKHOro GusmKo-xummnye-
ckoro addeKTa fo CrX NOpP He peLleHa.

Bblno nokasaHo, YTo NOBEPXHOCTb TPUTOHA, camoro 6onbLioro cnyTHrKa He-
NTYyHa, ABNAETCA Upe3BblUaliHO UHTEPECHON — TaM OOHAPYMEHO LWeCTb XMMU-
yecKku pasnuyHbiX BUAOB nbaa. Mpun Temnepatype 38 K nosBepxHocTb TpuTo-
Ha COCTOMWT M3 CJIOXKHOWN CMecu 3amép3Liero asorta (Nz), 3aMép3Luero MeTaHa
(CH,), 3amépsumx asyokucm (CO,) n moHookucy (CO) yrnepoaa, a Takxe Boabl
(H,0) B BuAe nbpa. Kpome atoro, ataH (C,H,), KoTopbiin o6pasyeTca B paspe-
XeHHoW aTMocdepe 3Toro CnyTHMKa 3a CYET pOTOXMMUK, 3aTeM B BUAE OCaA-
KOB BblNagaeT Ha MOBEPXHOCTb, Fie OH NPUCYTCTBYET B BMAE OYEHb TOHKOMO
cnos. TPUTOH reosiornyeckn akTMBeH. Tam UMEIOTCA relisepsl, BblOpacbiBato-
Wue nbuib U ra3 B atMocdepy, 1 HabnogaeTcA CIIOKHbBIN LUK CMeH BPeMEH
rofa, Bbi3blBalOLWMI GbICTPbIA OOMEH a30Ta MeXAY MOBEPXHOCTbIO CNYTHUKA
1 ero atmochepoir. Takol MHTEHCMBHbBIN KPYroBOPOT MPUBOAUT K OYEHb U3-
MEHUYMBOI MOBEPXHOCTU B FeOSIOrMYECKOM MJIaHe, KOTOpas MpPaKTUYeCcKu
He ycrneBaeT XpaHUTb Ha cebe KpaTepbl OT yAapoB MeTeopuUTaMm.

MnaHeTa MNnyTOH MMeeT NOBEPXHOCTb, BECbMa NOX0XYI0 Ha NOBEPXHOCTb Tpu-
TOHAQ, XOTA TaM He OBHapY>KEHO [BYOKMCU yriepona. Kpome Toro, Ha noBepx-
HOCTK XapoHa, KpynHenwero cnyTHuKa [nyToHa, nmeeTca cmecb 3aMép3Luen
BOAbl C Hekol popmoli ammmnaka. ABTomatuuyeckas ctaHuma New Horizons
(«<HoBble ropr30HTbI»), KOTOpasA fONXKHA MponeTeTb B6AM3M MNnyToHa B uione
2015 roga, NpPeaocTaBUT HaM HamMHoOro Oosblue AeTasibHON WHpopMauun
O MpVpPOAE 1 pacnpeneneHn ibJoB Ha MOBEPXHOCTMN 3TOW MaHeTbl.

3a npepenamu opbuTbl MNnyToHa BCe Tena, KOTOpble B HacTosLLee BpeMs Npo-
[OMKaT OTKpbIBaThb B MNosice Kolinepa, npeacTaBnsaoT cobon Wnpokoe pas-
Hoobpa3ue No cocTaBy NOBEPXHOCTU. HeKOTOpble CBUAETENBCTBYIOT O HAIMYMK
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Ha HMX 06bIYHOTO /bJja 113 BOAbI, B TO BPEMS KaK Ha APYrvMX UMEIOTCA Sibfbl U3
3aMEp3WKMX MEeTaHa K 3TaHa, a HEeKOTopble He VMEKT BOOOLE HUKAKKX
BMAOB Nba.

Mbl cenyac noHMMaeM, YTo fibAbl ABAAIOTCA BaXHbIM MHAMKATOPOM MPOLLION
1 HaCTOALLEN reonorMyeckom akTMBHOCTU NAHETapPHbIX Tesl, a TakXKe CoCTaBa
MaTepuanoB, N3 KOTOPbIX OHN 06pa3oBannCb. 3TO Bbi3bIBAET UHTEPEC K NPO-
LOJHKEHMIO NCCNIe[OBaHMIA NPU MOMOLLM KaK Ha3eMHbIX U OpbuTanbHbIX Tene-
CKOMOB, TaK N MEXMJTAHETHbIX CTAHLWN.

CyLLeCTBYeT MHOXECTBO UHTEPECHBIX, UHTPUTYIOLLMX U 3aXBaTbIBAIOLUX Hayy-
HbIX 3arafiok no NoBoAy Manbix neaaHbix Ten ConHeYHON cucTembl. Bacunuin
MBaHOBWY Cbirpan Ba>kHy10 POfib B NPUMEHEHNW MHPPAKPACHOMN CNeKTPOCKO-
nuu K o6bekTam COMIHEUHON CUCTEMbI Y OCOBEHHO K U3YUYEHWIO CMYTHUKOB
nnaHer.

Mbl MOMHUM 1 YTUM BKNaA Bacunua ViBaHoBMYa Kak B HayKy, Tak U B obyye-
HVe HOBbIX NOKONEeHW nccneposatene nnaHet. ¥, KOHeUHo, Mbl MOMHUM ero
KaK KoJiery u ctapluero gpyra.

ICY PLANETARY SATELLITES AND THE WORK OF V. 1. MOROZ

Dale P. Cruikshank, NASA Ames Research Center,
Moffett Field, California, USA

I am happy to have this opportunity to make some remarks about my work with Vasili
Ivanovich, and to comment on his contributions to one aspect of planetary science.
We all agree that he was a pioneer in the physical studies of bodies in the Solar System,
and that his contributions to the exploration of the planets by spacecraft were criti-
cally important to the success of the programs initiated in this country. He also con-
tributed greatly to planetary missions conducted jointly with France, the US, and other
countries.

| want to make a few remarks about Vasili lvanovich’s early work in the area of plane-
tary astronomy conducted with astronomical telescopes. | became aware of his work in
infrared spectroscopy of planetary objects from his earliest publications in the Astro-
nomichiski Zhurnal, in particular his observations of the satellites of Jupiter and spec-
tra of Jupiter and Saturn in the near infrared. This work was published while | was a
student in Arizona, and it caught my attention because | was working with G. P. Kuiper
to make similar observations with similar near-infrared detectors. We exchanged a few
reprints by mail, and he sent me his book, Physics of the Planets.

In 1968, | finished my doctoral degree and had the opportunity to visit the USSR for
10 months under a program of exchange scientists through the U.S. National Academy
of Sciences and the Academy of Sciences USSR. This gave me the opportunity to work
with Vasili lvanovich at the Shternberg Astronomical Institute at Moscow State Univer-
sity (GAISh). | arrived in Moscow with my wife and two very small children in Septem-
ber, 1968, at a time when international tensions were very high. Vasili lvanovich and
other scientists at GAISh were rather surprised that an American would come to the
USSR, especially at such a difficult time. In my first meeting with the Director of GAISh
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| was asked, “Why did you come to the USSR? Couldn’t you find a job in America?” |
tried to assure him that | was deeply interested in the infrared work of Vasili Ivanovich,
and that | also had an interest in Russian language and culture. | don't know if he ac-
cepted my explanation, but he was helpful and kind to me during my visit to GAISh.

In any case, my ten months with Moroz, his associates and his students, resulted in
several life-long friendships, including some with people in this audience, and also in
some interesting observational studies. | can also say that for a young man from the
farming country in the center of the US, ten months of life in Moscow and the Crimea
was a life-changing experience, in a very positive sense.

Vasili Ivanovich included me in some of his infrared observational work on Mars and
Jupiter, and on Jupiter’s satellite Ganymede at the Southern Station of GAISH in the
Crimea and with the Shajn telescope. | contributed very little to this work, but | learned
much about planetary atmospheric physics from Vasili Ivanovich (see photo, p. 192).

On a personal level, Vasili lvanovich invited my family to his home several times, and
we became friends with his astronomer wife Irinia Nikolaevna, and his children. | am
especially happy that nearly 40 years later, | have the pleasure to work on scientific
projects with his daughter, Lyuba, who was a very small child when we first met.

ICY SATELLITES

Moroz was the first Soviet astronomer to use near-infrared detectors successfully for
spectroscopy, and in 1965 he published the first spectra of the four Galilean satellites
of Jupiter in the near-infrared. Gerard Kuiper, who was the pioneer in near-infrared as-
tronomy in the US, also observed these satellites, but did not publish the spectra. In-
stead, he presented the results at a meeting of the American Astronomical Society and
in a brief abstract in 1954. Thus, Moroz was the first to publish the spectra. Both Kui-
per and Moroz reached the same conclusions about their data. Satellites Europa and
Ganymede show spectral characteristics of water ice, while lo does not. The spectrum
of Callisto showed no clear spectral characteristics.

The early observations of Kuiper and Moroz were obtained at low spectral resolution
and in an analog mode. With analog data of low dispersion, it was difficult to make
accurate corrections for the effects of the Earth’s atmosphere and for the color of the
illuminating sunlight, and the individual water ice absorption bands were not clearly
distinguished. However, even with the limitations of these early data, Moroz and Kui-
per both reached the correct conclusions.

These first observations were the beginning of our understanding of the importance
of ices of many kinds as a major component of planetary bodies, although role of ice in
comets had been proposed a few years earlier.

| was inspired by this early work of Kuiper and Moroz, and for many years one of my
principal scientific interests has been the discovery and study of ices in the Solar
System.

The near-infrared spectral region from 1 to 2.5 micrometers, first studied by Moroz and
Kuiper, remains the most important wavelength region for the discovery and study of
ices in the Solar System. The infrared spectrometers are now more sensitive than the
early instruments by a factor of several thousand, and we can now use telescopes of
10 meters size. These new capabilities give us the possibility to obtain infrared spectra
of high quality of planetary bodies 15 stellar magnitudes, or one million times fainter
than Jupiter’s satellites. Clearly, this opens the door to many planetary bodies, many
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of which had not been discovered when Moroz and Kuiper did their work in the 1950s
and 1960s.

In addition, near-infrared spectrometers are now used on planetary spacecraft, thus
extending our ability to detect and study the distribution of ices on many objects.
Vasili Ivanovich and his colleagues played a leading role in the design and use of such
spectrometers for spacecraft for missions to Venus and Mars.

Over the last 40 years, we have found water ice on the many of the satellites of Sat-
urn, the five large satellites of Uranus, some of Neptune’s satellites, the surfaces of the
nuclei of comets, and on small bodies beyond Pluto, including several bodies in the
Kuiper Belt.

The importance of ices of different chemical composition has also become clear. For
example, we have found sulfur dioxide (SO,) ice on lo, the satellite of Jupiter showing
volcanic activity at the present time. Some of this SO, is ejected from lo and it reaches
the surfaces of other satellites of Jupiter.

In the Saturn and Uranus satellite systems, we find carbon dioxide (CO,) in addition to
water ice, although in the case of the satellites of Saturn, this moIecuIe appears to be
“complexed” in some way with other components of the surface, causing the wave-
length to be slightly shifted. The mystery of this complex physical and chemical situa-
tion has not yet been solved.

The surface of Triton, Neptune’s largest satellite, has proven to be very interesting, with
six different ices identified. At temperature 38 K, the surface of Triton consists of a com-
plex mixture of ices of nitrogen (N,), methane (CH,), carbon monoxide (CO), carbon
dioxide (CO,), and water. In addition, ethane (C,H/) formed by photochemlstry in the
thin atmospzhere of the satellite, precipitates to the surface where it occurs in a very
thin layer. Triton is geologically active, with geysers that inject dust and gas into the
atmosphere, and it has a complex seasonal cycle causing an exchange of nitrogen be-
tween the surface and the atmosphere. This frequent exchange results in a geologi-
cally very young surface with nearly no craters of impact origin.

The planet Pluto has a surface very similar to that of Triton, although no carbon diox-
ide has been detected. The New Horizons mission to Pluto, which will fly past the plan-
et in July, 2015, will give us many more details about the nature and distribution of the
ices on the planet’s surface. In addition, Pluto’s largest satellite, Charon, has a surface
with water ice and some form of ammonia.

Beyond Pluto, the bodies that are currently being discovered in the Kuiper Belt ex-
hibit a wide variety of surface compositions. Some of them show water ice, while oth-
ers have methane and ethane, and others show no ice of any kind. We recognize that
ices are an important indicator of the past and present geological activity of planetary
bodies, as well as the composition of the materials from which they originated. As
such, they invite continued research with telescopes on Earth and in space, and with
spacecraft.

There are many interesting, intriguing, and exciting scientific mysteries among the
small, icy bodies of the Solar System. Vasili lvanovich played an important role in the
application of infrared spectroscopy to Solar System bodies, and specifically to the
study of planetary satellites. We remember and honor the contributions of Vasili Iva-
novich to science, and to the teaching of a new generation of planetary scientists. And
of course we remember him as a friend.



APYXECKUE BOCITOMUHAHUA
O BACUWJIUN UBAHOBUYE MOPO3E

X. bnamoH, npogheccop HayuoHaneHo20 yeHmpa
Kocmu4eckux uccedoeanutl (PDpaHyus)

B 1966 rogy rpynna ¢paHLUy3cKMx yuyéHbix 6bina nocnaHa B MockBy Hawwuvm
NpaBUTeNIbCTBOM, XeNaBLUNM YAOCTOBEPUTLCA, YTO Mbl AENCTBUTENBHO XOTUM
3aHMMATbCA KOCMUYECKNMU NCCIeAOBaHNAMN BMeCTe C COBETCKUMM YYEHbI-
mu, CoseTckmin Col03 KasancAa Ham Torga CaMbiM SK30TUYECKAM W NMPOTUBO-
peunBbiM MecToM Ha 3emne. C OAHOWN CTOPOHbI, CTPaHa coBeplunna Lenyio
Lenb nopasunTesnibHbIX MPOPbIBOB — OT [1epBOro cnyTHMKa A0 YANBUTENbHbIX
muccun K JlyHe, BeHepe n Mapcy, KoTopble, XOTA He BCeraa 6b1in yCrnewwHbIMu,
Ho, 6e3ycnoBHO, NPOKNaAbIBaAM MyTb U MOCTOAHHO COBEPLUEHCTBOBAUCD.
C ppyroii CTOPOHbI, MOKPOB MOJSIHOW CEKPETHOCTN OTHOCWUTESIbHO peanbHbIX
bakToB 1 BO3MYTUTESIbHOE OTCYTCTBME KOMMYHUKaUuii B coobuiectse, 3a-
HATOM nccnegoBaHnsaMn CONHEYHOW CUCTEMbI 1 BHellHeln BceneHHown, 6binun
HeCOBMeCTUMbl C OBLMMU MPUHLMINAMMN HOPMaJbHbIX UCCNeAOoBaHUA B Ha-
yKe. TO npoTuMBoOpeune Obiflo MPOKNATAEM ONA BCEX COBETCKUX YUEHbIX,
C KOTOpbIMKM Mbl paboTanu, 1, KoHeuYHo, Ansa Bacununa MeaHosuua. Kak n scem
Ham, emy Bbinan LaHC yyacTBOBaTb B BefinyanLlen NHTeNNeKTyabHOWN aBaH-
Tiope ctonetus. Mogymaem o NPoNAeHHOM HamMu NyTW: Koraa Obin 3anyuyeH
MepBbiii cnyTHUK, Bacunuin ctoan Ha Kpbiwe uHcTUTYTa LTepHbepra ¢ ma-
NEHbKOWN 3puTenbHOM TpybKkon anunHoin 30 cM, YToObl YTO-TO Yy3HATb O €ro
TpaekTopuu. Nocne 3Tux NPUMUTHBHBIX AENCTBUA OH CTan OOHUM M3 TeX He-
MHOTUX, KTO, MO €ro CJ/IoBaM, «BNagetoT NCKYCCTBOM CO3[aBaTb KOCMUYECKNe
npwbopbl». Mo B3rNAgy nspaneka, 3To KaXeTCA OrPOMHbIM MPEUMYLLECTBOM.
Hapo ckasatb, uTo XM3Hb B.W. n3obunosana TpyaHOCTAMM, OropyeHMAMM
1 pa3oyapoBaHuAMM. Mo ero co6CTBEHHbIM CNOBaM, «B CTaJIMHCKME BpPeMeHa
BOJIHbI TeppOpa 3ax/1IeCTHYIN MHOXECTBO CeMel, BKloYaa MOMX poauTenen
N MHOTUX POACTBEHHUKOBY. [13-3a 3TOro B CTyfjleHUYecKne rofbl ero nepesenu
U3 NPECTUKHOTO PU3NKO-TEXHUYECKOTO MHCTUTYTA, Kya OH Tak CTpemuncsa,
Ha acTPOHOMMYeCKoe OTAeNeHVe YHUBepCcuTeTa, a Tam eMy He yaanocb 3a-
HATbCA paamMoacTpoHoMmuMe. Ero JoAro He BbiMycKanu 3a rpaHuLy 1 TONbKO
B 1967 ropy, Koraa emy yxke UCNONMHWUAOCL 36 neT, eMy paspewnny noesky
B Mpary Ha leHepanbHyto Accambrelo reopusnyeckoro cotsa, rge oH cmor
BCTPETUTLCA C 3apybeXKHbIMU Konneramu. HecmMoTps Ha ero HayuHble [oCTu-
XeHWsA, ero NAepPCTBO 1 ero penyTaLmio, OH He 6bin n3bpaH B uneHbl AKage-
MWW HaykK, Yero, 6e3ycsIoBHO, 3aCslykumBan.

OpHako oropueHus Obiny CBA3aHbl He TONbKO C MOMUTUYECKOW CUTyauu-
e, Ho 1 ¢ Kocmocom. [lo 1967 roga B.W. 6bin n3baBneH ot pasoyapoBaHUii,
NPVHOCUMbIX NepBbiIMU MUccMAMM K Mapcy 1 BeHepe, notomy uTto npepgno-
ynTan NPoJoMKaTb NCCNeAoBaHNA MYTEM Ha3eMHbIX M3MEPEHUA 3TUX Mna-
HeT 1 nosyyan 3ameyvatesibHble pe3synbraThl. [lo3gHee OH oueHb cTpajan u3-
3a HeyaauHbIX Muccuin K Mapcy B 1969 n 1971 rogax n ocobeHHo 1973 rogy.
K cuactblo, nporpamma BEHEPA npuHecna emy HenpepbiBHbIM MOTOK ycne-
x0B, HaumHasa oT KA «BeHepa-7» B 1970 rogy o KA «BeHepa-15» B 1983 roay.
KpynHble Heyaaum 1 oueHb orpaHUYeHHbIe ycriexu 6bin cyabboi Haero no-
KONeHMA NepBONpoOXoALeB.
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f1 He Mory TOYHO BCMOMHUTb, KOTAa A BCTpeTuca ¢ Bacnnuem B nepBbii pas:
no-suanMomy, 31o 6binio B 1967 rogy, korga s nocetnn FMAULL, uto6bl nobe-
cepoBatb C ero agpyrom [lumon Kyptom un nx wedom WU.C. Lknoscknm. Koraa
A nbiTanca y6eantb LLIKNOBCKOro 3aHATHCA NOUCKaMK SMUccUn JlalimaH-anb-
¢da, obycnoBneHHOM aToOMapHbIM BOJOPOAOM, OH OTBETU/T MHE aHeKAOTOM:
«HanoneoH npubbieaem 8 20p00, HO €20 He NpuBeMCcMayom nyweyHsIM 3aJ-
nom. OH 8bI3bieaem KomeHoaHma: ,leHepan, nodemy Bei He npusemcmeogasnu
meHA?" — ,Bawe senuyecmaeo, 3a51n 6bis1 HEBO3MOXeEH NO YeMmbipHAOUAamMu npu-
YyuHam. Bo-nepavix, He 6bi10 nopoxa..." — ,0cmaHosumecs, 2eHepadsn. Imozo
docmamoyHo". B aTmocdepe Mapca HeT Bogopopa». Kak Bbl 3HaeTe, LLIKno.-
cKkun owmbancsa, n Yapnu bapt obHapymn aToMapHbIl BOAOPOS B reOKOpo-
He Mapca.

Hawe HacToAwee 3HaKOMCTBO C Bacunmem, HacKoONbKO i MOMHIO, MPOU30-
wo B Tonnucu B ceHTAbGpe 1972 roga Bo BPeMs €XXEroAHOro COBETCKO-dpaH-
Lly3CKOro COBeLlaHuA, Korga emy npuLLIoCb CKasaTb MHe, YTo, XOTA npubop,
KoTopblIi A noctaBun ana KA «BeHepa-7», 6bin1 B COBEPLUEHHOM MOPAAKE, OH
Bblan BCero yeTbipe 6vTa MHGOPMaLUy BcreacTeme cboes TeneMeTpum npu
nocagke kopabna. 310 6610 ANA Hac obonx NIoxum ctaptom. OfHaKO CUTY-
auma 6bICTPO ynyyluMaachb: Ha TOM e coBelaHum M. Mapos 06bABUN, YTO
Mpe3ngnym Axkagemun opobpwn nael BeHepraHCKOro aspocTaTta, nocse-
[OBaB NpeAnoXeHuio, KoTopoe A chenan npesvaeHTy Kenpabiwy B HoAGpe
1967 ropa. Mbl Bce € 3HTY3Ma3MOM Havyanu paboTaTb Hag peanvsaumein 3Toro
npoekTa. 1 Hanucan cepbé3Hyio KHUTY O BEHePUaHCKMX aspocTaTax, HO He O
HKX peub. CoBMecTHaa paboTa ¢ Bacunmem Mopo3om B 3TOM HECMOKONHOM
N PUCKOBaAHHOM MpeanpuAaTAM, KOTopoe TpaHCchOpMMpPOBanocb no3gHee
B Muccuio BEMA, npusena k rny6okon apyx6e mexgy Hamu. B 1977 rogy Ba-
cunun Bnepsble noceTun OpaHuuio, U A MeN yA0BOJIbCTBUE NPUHMMATb €ro
B CBOEM floMe B [Tapumxe. Kak- TO Mbl NUAN BUHO Yy KaMHa pAAOM C npenecT-
HoW KapTuHoW «OceHb» KMCTK [Ky3enne Apunmm6b0sbAo, NPUABOPHOIO Xy-
LOXHMKa umnepaTtopa Pyponbda I, n korga Bacunuin cnpocun meHsa o moen
XM3HeHHo dunocodun, A ckasan: «fA napumxckuin bypxya» (“I am bourgeois
de Paris”) co cpefHeBeKOBbIMW B3rnAAamMn Ha OBypxKya, Kak Ha Toro, KTo npe-
[aH rpaxgaHCcKMm cBoboAam 1 BbICTynaeT NPOTVB BNACcTW NprHLEB, U Bacu-
U fan MHe NpeKpacHblll OTBeT: «A A MOCKOBCKWIA nponeTapuii» (“And me,
I'am a proletaire de Moscou”). Ha camom gene mbl He 6binv HY BypiKya, HY Npo-
neTapviAMM, HO YYEHbIMU, UMEIOLUMI NPUBMAETNIO NMOCBATUTL CBOW CWJIbI
N >KM3Hb CaMOMy BblfaloliemMyca coObITUIO B UCTOPUMN YerloBeYecTBa, C UC-
Nosib30BaHNeM CPefCTB HaNoronnaTeNbLNKOB.

Al Bcerga cuuTan, yto pycckue n ¢paHUy3bl UMEIOT MHOFO 0bLero: nx obbe-
OUHAET No6OBb K NuTepaType, CBA3b KOTOPOW C HayKol Bpoae 6bl He OYeHb
AcHa. Pa3mbllwnan o Tom, YeM NopafoBaTb MOCKOBCKUX ApY3en, A MOHAS, UTO
Bacunui nio6byT HOBYIO MO33MI0 1 UTO, XOTA KHWUIMN PYCCKMX MOSTOB Hayana
XX BeKa He 3anpelleHbl, HO JaBHO He nepen3aaBanucb, n nostomy B Coset-
ckom Coto3e 1x HeT. fl He 3Han, rae HanTWN 3TN pedKkne KHUrKM, NokKa BO Bpems
muccmmn «fmoHep-BeHepa» B 1979 rogy He nos3Hakomuica ¢ muion Onbrou
HKopx-Tnko, BHyuKoi ¢paHLy3CcKoro annaomMaTa, KOTOPbI B KOHLE NepBoi
MUWPOBOW BOWMHbI pa3paboTan 3HameHuToe cornaweHune Caiikca-Mvko, obe-
cneuuBliee BennkobputaHun maHaat Hag ManectuHon, a OpaHumMm — Hag
JIngaHom n Cupueir. Onbra 6bina 3aMykeM 3a 3ameyaTeslbHbIM YENOBEKOM,
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KHsA3eM Hukuton JTobaHoBbIM-POCTOBCKIMM, Yell Npeaok nnaean ¢ MNetpom Be-
nMKknM Ha lMNepeacnaBckom o3epe. HKMTa CKasan MHe, YTO B U3JaTeNIbCKOM
nome B MioHxeHe npopatoTca KHUrM AHHbl AxmatoBon 1 Ocvna MaHaenb-
wrama. f1 6e3 Tpyga nonyunn nx n obpagosan Bacunua n gpyrux MOCKOBCKMX
apy3en. Al Takke CMOr YroauTb ero »keHe MpuHe, koTopasa cobupana KHUrM
AraTbl Kpuctn v gana mMHe CNUCOK HefoCTallWmMX y Heé 3K3eMnnAapos. ITo
y>e 6bl1o NErkon 3apaven.

Bacunuia 6bin rymaHumcTt B ctunie XIX Beka. OH oTBepran Mouv npeacTaBieHns
O TOM, YTO TEXHUKa BbilWe yenoseka. Mbl cnopunu o 6yayLiem MHOXECTBO
pas3, 1 A NOMHIO, Kak OH mocnopwn co mHow B ctonoson VKW, yteepxaas,
UTO MallMHA HUKaK He CMOXeT nobeanTb YenoBeKka B LIAXMAaTHOM Yemmnuno-
HaTe. Yepe3 HeCKoNbKO JieT CTano ACHO, YTO OH MPOWrpaJs, Koraa KoMnblotep
IBM Blue no6eaun Kacnaposa.

Ha cHumKe (cneBa HanpaBo) — pa3sHble nccnepgosatenu BeHepbl: Cnasa JInHkuH (MKK),
Osiie Kpucn (JPL), An Ceirid (Ames Research Center, NASA, ARC), Bacunuint Mopo3
(MKW), Bopuc PagxeHT (ARC) n Mapu-Jlnza LaHwuH (Service d’Aeronomie, SA, Mapw)

CepepurHa 1980-x rogoB Obina cyacTiMBeNWUM BpeMeHem ana Bacunna —
BpeMeHeM ycrnexa KA «BeHepa-15» n «Bera», B KoTopble OH BHEC HeManbIn
BKNag. 1 xouy NMpmMBECT! CHMMOK, KOTOPbll MHe HefaBHO Aana Mapwu-Jlu-
3a WaHuH (Marie-Lisa Chanin). OH 6bin caenaH B MOEM 3aropofHOM [oMe
B 1986 rogy Bo Bpems leHepanbHoi Accambnen KOCIIAP, koTopas npoxoau-
na B Tyny3se nocsne 3aBeplueHna npoekTa BETA.

DTo ponroe 3anosfanoe CoBellaHVe MeXAy aMepUKaHCKAMUK, COBETCKAMM
1 GpaHLYy3CKUMUM YUEHBIMU BbIFIALUT TENEpb Kak 00bluHas ApyKecKan BCTpe-
Ua, HO BCErO 3a YeTblipe roga 0 TOro, Kak Obln caenaH 3ToT CHUMOK, Al Mpurna-
cun B cBon gom npeactasutenen MKW n NASA gna nognucaHna npotokona
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06 opraHmzayun cetn VLBI (EBponeiickas PCOB-cetb, aHen. European VLBI
Network, EVN) ana HabnogeHunsa 3a BeHepraHCKMKM aspocTaTamu. (Bacunua
He 6b1J10 NpW 3ToM). Bce OHM O0TKazanucb ero NnoanucaTtb, U A 6bin eANHCTBEH-
Hbl, KTO 3TO chenan. OgHako orpomHas paboTa, BbinosiHeHHass Poanbgom
CarpeeBbIM AnAa Toro, 4tob6bl caenatb muccrto BEFA nHTepHaumoHanbHoOM, no-
3BONUMA BCEM U, B YaCTHOCTM, coTpypHuKkam VKW, npucoegnHntbca K npo-
rpamme niaHeTHbIX nccnepoBaHmnin NASA.

K coxaneHuto, nocne daTtanbHoOM oWwmnOKM AKagemnu, pelurBLIen OTKa3aTbCs
oT BeHepbl B nonb3y Mapca, coBeTckasa nnaHeTHaA nporpamma nokatuaacb
nop ropy cHavana c KA «®ob6oc», a notom c KA «Mapc-96».

Bacvnuin oueHb TAXeNo nepexmBan 3Ty KaTtacTpody, KoTopaa O3Havana Ko-
Hel npegbigywen 6nectawer cepun muccuin. OpaHuysckaa exenHeBHas
raseta Liberation ony6nukoBana B 1997 rogy VHTEPBbIO C HUM, Ha3BaB €ro
«CNOMJIEHHbIM YenoBeKkoM»: «Leneili Mecay A He Moz npulimu 8 cebs, mecay
Hasao A He Moz 6bl 2080puMb ¢ Bamu». 1 coBepLUEHHO He cornaceH C ra3eTomn.
Bacunuii 6bin [OCTaTOYHO CUNBbHBIM YESTOBEKOM 1 HE MOT NO3BOJIUTbL CZIOMUTD
ce6s. OH fobnecTHo cpa)asicsa 3a BO3MOXKHOCTb YYacTBOBATb B MapCUaHCKOM
Knumatonornyeckom cnytHuke NASA 1 Ha cnepylowmx MapCUMaHCKMX Mo-
cafgouHbIx annapaTtax JPL, HO Bce oHu noTepnenu Heygauy, u NASA caenano
He[pYy>XeCTBEHHbIN XecT, pa3opBaB KOHTpakTbl ¢ NKW. MNpegynpexaéHHbIN
Bacunuem, s cymen y6egmtb CNES nomoub emy, npeogones pa3HoobpasHble
6l0poKpaTMUeCKne NPenoHbl, BO3ABUIaeMble C 06ENX CTOPOH.

KoHel 1990-x 6bi1 4N1A HaC NAOXMM BpemeHeM. fl cam yyacTBOBan B KauecTse
OCHOBHOTO MccnepgoBaTesa B ceMu nocnefosatesibHbIX Mnuccmax K Mapcy, Ko-
TOpble KOHUMUCL HeyaauHo. Bacunuin ctoan B 1ol bype Kak ckana. A yxe
roBOPWI, YTO BOCXMLLAKOCh €0 SHEPren n oOTBaron B NPeofosieHNn MHOTUX
NpenATCTBUA. 3TO BOCXULLEHWNE, pa3fenaeMoe BCEMU ero Apy3bAmu, CoTpya-
HUKaMM 1 3HaKOMbIMU, MOCTOAHHO POCIO B NOC/IeHME rofbl, KOrja ero 3apa-
BbI1 CMbICJT ¥ MOHMMaHWe cuTyaummn B Poccnm ABMnMCh Ansa Bcex Hac npeKkpac-
HbIM MPVYMEPOM.

MHe oueHb *anb, YTO Halle COUyBCTBME He B CMJIaX CO3A4aTb HOBble BO3MOX-
HOCTM ANA HAWNX PYCCKMX KONAET, U A XoTen 6bl NPOCUTb BCEX YUYEHDIX, 3aHU-
MaIoLNXCA UCCIeAOBaHNEM MaHeT, B OTBET Ha MOMOLLb, KOTOPYIO HallK CO-
BETCKME KOMnern npefocTaBnsian MexAyHapoOHOMY cooOLecTBY, BEPHYTb
JONT 1 MOMOYb MM Y4acTBOBaTb B MCC/iefoBaHMAX BceneHHon. Mbl ropgpbl, 4to
COBMECTHBbIN 3KcnepumeHT OMETA Ha 6opTy KA «Mapc-dKcnpecc», npaMoro
HacnegHuka KA «Mapc-96», npuHéc Bacunuio pagoctb pabotatb B €ro mo-
cnegHue AHNM C CaMbIMU NyYLWMMK AaHHBIMU, NOJTYYEHHbIMM 33 BCE TOfAbl KOC-
MUYECKUX SKCNepUMEHTOB.
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FRIENDLYY REMEMBRANCES OF VASSILI IVANOVICH MOROZ

J. Blamont, Centre National d’Etudes Spatiales (CNES)

When in 1966 we, French scientists sent to Moscow by our government, maybe to
look as if we were really trying to work together in space research, the Soviet Union
appeared to us as the most exotic, the most contradictory place in the world. On one
hand, the country had performed a chain of admirable breakthroughs, from Spoutnik |
to daring missions to the Moon, Venus and Mars, not always successful but obviously
clearing the path and progressing all the time. On the other hand, a veil of total se-
crecy on the real facts, and an outrageous lack of communication between the com-
munity engaged in the exploration of the solar system and the outside universe, were
incompatible with the overall principles of sound research in science and technology.
This contradiction was the curse imposed to all the soviet scientists we worked with,
and specially to Vassili Ivanovich. He was, as we were all of us, given the chance to par-
ticipate and contribute, at a top level, to the greatest intellectual adventure of the cen-
tury. Think of the road we travelled on: when Spoutnik | was launched, Vassili stood on
the roof of the Sternberg Institute with a miserable telescope of 30 cm focal length,
in order to gather some data on the trajectory. From these primitive premises he be-
came one of the few men in history to, as he says “invent the art of developing space
instruments”. Seen from a distant point of view, what a privilege! But in reality, a life of
frustration. in his own words “The waves of terror struck many families, including my
parents and most of my relatives during Stalin’s time”.

He encountered himself, because of his family, hardship during his University years.
He had to wait to the summer of 1967 (being 36 years old) to be authorized to travel
abroad, for the IAU general Assembly in Prag, and meet foreign colleagues. Notwith-
standing his scientific achievements, his leadership and his reputation, he was never
accepted in the Academy of Sciences where he obviously y belonged. But frustration
did not come only from the political circumstances, the failures of the difficult space
ventures he was involved in hit him very hard. Spared of the disappointments caused
by the first missions to Mars and Venus up to

1967 because he had preferred to continue his excellent ground based observations of
these planets, he suffered of the poor performances of the Mars missions in 1969 and
1971, and specially of the 1973 disaster. Fortunately the Venera program provided him
with a continuous stream of successes from Venera 7 in 1970 to 15 in 1983.

Major failures and limited successes, this has been the fate of our generation of pio-
neers. | do not remember if | met Vassili the first time | visited the Sternberg Institute,
in 1967, to encounter his boss, losif Samuilovich Shklovsky, and his friend Dyma Kurt,
but it must not have happened since Vassili did not speak English at this period of his
existence. | do not have a nice recollection of that meeting. When | tried to convince
Shlovsky to observe the possible Lyman alpha emission of atomic hydrogen in the at-
mosphere of Mars, he answered me by the following anecdote: “Napoleon arrives in a
city, and he is not saluted by canon fire. He summons the governor: General, why did you
not salute me? Your Majesty, | have fourteen reasons; the first is the lack of ammunition.
Stop, General, this is enough. There is no hydrogen in the atmosphere of Mars". Shklovsky
was wrong as you know and Charlie Barth discovered the Mars geocorona.

My first encounter with Vassili must have happened in Thilissi, during our yearly Soviet-
French meeting in September 1972, when he had to tell me that an instrument | had
provided for Venera 7, even if it had been in perfect order, had produced only four
bits of data, because of panicky management of the telemetry signal during entry. It
looked like a bad start between the two of us. However things improved rapidly: at this
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meeting, our friend Micha Marov announced to us that the Academy Committees had
approved the idea of a Yenus aerostat, following a proposal | had made to President
Keldych in November 1967, and we all started to work with enthusiasm towards the
realisation of the project. | have written a disenchanted book on the Venus balloons,
and it is not the subject of my talk tonight. The subject is Vassily Moroz. The work in
common on this bumpy venture which transformed itself in the Yega missions led to a
deep friendship between us. It gave Vassili his first opportunity to visit France in 1977,
and | had the pleasure to invite him many times to my house in Paris later on. Once we
were sharing drinks before the fire place in front of a beautiful painting | possessed at
that time, the Autumn by Arcimboldo, official artist to Emperor Rudolph the Second,
and as Vassily was asking a few questions about my philosophy in life, | said “l am a
bourgeois de Paris” with the medieval acception of bourgeois as somebody attached
to the civic liberties against the power of the Prince, and Vassili gave the amusing an-
swer “And me, | am a proletaire de Moscou". As a matter of fact, we were neither bour-
geois nor proletaire, but scientists, both privileged in our own way since authorized to
devote our forces and our lives to the most extraordinary happening in the history of
mankind, with the help of the tax payer.

| always maintained that there is a strange link between the Russians and the French,
their common love of literature, whose relationship with science is rather ambiguous.
Always wondering how to please my friends in Moscow, | discovered that Yassili was an
amateur of modem poetry, but that the works of the Russian poets of the 20™ century,
though not forbidden, were not republished and therefore not available in the Soviet
Union. | did not know where to find these rare books up to the Pioneer Yenus NASA
mission in 1979. Having to spend two months at Ames Research Center, during my
spare time in San Francisco | met a nice woman called Olga Georges-Picot, the grand-
daughter of the ambassador who, at the end of the first World War, had negociated
the famous Sykes-Picot agreement which gave mandate over Palestine to the United
Kingdom and over Lebanon and Syria to France. She had married a delightful gentle-
man, Prince Nikita Lobanov-Rostovsky, whose ancestor had navigated with the tsar
Peter the Great on the lake of Periaslav. Nikita told me that a publishing house in Mu-
nich was selling reprints of Alma Akhmatova and Ossip Mandelstam, which | obtained
easily and gave to a surprised Vassili and to other friends in Moscow. | was also able to
please his dear wife Irina who collects the works of Agatha Christie and gave me a list
of the missing titles in her property. That was an easy task.

Vassili was a humanist of the 19" century style; he rejected my views of technology
taking over mankind. We argued many times about the future and | remember a lunch
at IKl's cafeteria where he maintained against me that no machine could ever win the
chess world championship; he was proven wrong a few years later when IBM Blue beat
Kasparov.

The middle 1980 years were the happiest of Vassili's career, with the success of Ven-
era 15 and of Vega, in which his contribution was essential. Let me show you a picture
which was given to me recently by Marie-Lise Chanin. It was shot in my country home
during the COSPAR General Assembly of 1986, which took place in Toulouse after the
Halley encounter (see photo, p. 199).

You can recognize some of the explorers of Venus, from left to right Slava Linkin (IKI),
Dave Crisp (JPL), Al Seif (ARC), Vassili, Boris Ragent (ARC) and Marie-Lise Chanin (SA).
This long overdue encounter between American, Soviet and French scientists, looks to-
day as a normal friendly gathering, but only four years before that picture was taken,
when | invited in my home representatives of IKI and NASA (Vassili was not present but
some of them are on that picture), in order to write a protocol on the organisation of
the VLBI network devoted to the observation of the Venus balloons, all refused to sign
and | was the only one to use a pen. But the great work performed by Roal Sagdeev to
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internationalize the mission provided the possibility for all, and particularly the IKI sci-
entists, to enter into the NASA program of planetary exploration.

Unfortunately after the major mistake of the Academy to abandon Venus for Mars, the
soviet planetary program went downhill, first with Phobos, then with Mars 96. Vassili
took very hard this last failure, which marked for a long time the end of the once glori-
ous soviet series of missions. An interview of him published in the French daily news-
paper, Liberation in 1997 presents him as “a broken man”. “For one month, he says, |
could not go back to the surface: last month | could not have talked to you". | would beg to
disagree. Vassili was strong enough not to let himself be broken. He struggled valiantly
to take part in NASA’s Mars Climatology Observer and the following Mars JPL landers.
But they all failed, and NASA had the inelegant gesture of cancelling Vassili's contracts.
Alerted by him, | was then able to convince CNES to help him, notwithstanding the
roadblocks created by bureaucrats on both sides.

The end of the 1990’s was a bad time for us old timers. | was myself involved as a Pl in
seven successive Mars missions which failed. Vassili stood in the tempest like a rock.
My admiration for his energy, his courage among the traverses | have mentioned, this
admiration shared by all his friends, coworkers and acquaintances, has grown con-
stantly in the last years, when his realism and his understanding of the evolution of
the Russian scene provided precious advice to all. | am sorry that our feelings did not
suffice to generate new opportunities for our Russian colleagues, and | would request
all scientists engaged in planetary exploration to return the services provided to the
international community by our soviet friends, led by the Sagdaev and the Moroz, and
help them to return to the noble task of exploring the universe, with a generosity re-
sponding to their attitude during the 1960 to 1980 years. We are proud that the joint
experiment OMEGA, placed on board Mars Express, a direct son of Mars 96, gave Vassili
the joy of working in his last days with the best data he had access to in all his life.



O POJIN TINMHOCTU B UCTOPUM

WU.T. Mumpodparoe, 0okmop husuko-mamemamuyecKux HayK,
UKU PAH

TanaHTbl ABNATCA BClOAY U BCEraa, rae 1 Korga CywecTByoT
o6LiecTBeHHble YCNoBMsA, 6naronpusaTHblE AN KX Pa3BUTUA
I. B. [TnexaHos

3ABEPLUEHWE COBETCKOI KOCMUYECKOW SMONEN

Mo3gHO Houblo 16 HOAGPA 1996 ropga cocToanca ctapT annapata «Mapc-96»
Ha pakeToHocuTene «[1pOTOH», KOTOPbLIA Mbl BCE, YYaCTHUKM 3TOr0 Npoek-
Ta, Habnoganu ¢ 6ankoHa LleHTpa ynpaeneHus nonérammn B Koponése. Ha
OFPOMHOM 3KpaHe Obiflo BMAHO, Kak CBeTALWasacA Touka, oTobpaaroLlias
KOCMWYECKMIA annapat, Hadyana MeasieHHO MOJHMMAaTbCA BOOMb HaMeyeH-
HOW TpacCbl OKONI03eMHOIN OpOUTbI, UTOObI B CKOPOM BPEMEHUN MEPENTH Ha
TpaekTopuio nonéta K Mapcy. BHu3y B 3ane 3a gucnneamu cmaenn yyacTtHu-
KW rpynnbl ynpaBneHusa, KaxKablii U3 KOTOPbIX BHUMATENbHO Cieinn 3a CBO-
e CMCTeMOW KOCMUYeCKoro Komnekca. Hac npegynpegunu, 4to Bxog Tyaa
HaM KaTeropmyeckn 3anpeLéH. Touka ABuranacb, BCE L0 WTATHO, U ronoc
KOMMEHTaTopa TOPXKECTBEHHO OODBABMAN NPOXOXAEHME KomaHA. [MoMHio,
YyTo nocnefHei OOBLABNEHHOW KOMaHAOMW OblNO LWTaTHOE pacKpbiTUE Me-
XaHM3Ma BblHOCa Moero npubopa MNIC, nocne yero KocMUYecKMin annapat
NOKMHYN npepgenbl PagMoBUAMMOCTM Ha3eMHbIX CTaHUWMA cnexeHua. Ha
6aNkoH BblHEC/IN dY»Kepbl C LAMMAHCKKM, Y B TPECC-LEHTPE Havanacb npecc-
KoHdepeHUnA. AKafleMmyeckoe HavyanbcTBO coobwmno, uto Poccms Bblwna
Ha nepedoBble MO3ULMM B WCCIEAOBaHUAX HalbHEro KOCMOCa, 3anycTuB
K Mapcy camblil TXENDIN 1 Hanbonee COBEPLUEHHbIN KOCMUYECKMIA annapar.
Bacunwuin MiBaHoBrY Mopo3 Takxe craen 3a CTONIOM Npecc-KoHpepeHuunn, HO
He NPOPOHUI HU CNOBa.

Korpa obleHne akaieMUKOB C NPeccoi 3aKOHYMIOCh, BCE KaK-TO BAPYT CTa-
NO HeopraHm3oBaHHO 1 cymbypHo. CotpyaHukn LIYT ABHO nepectann Hamu
NHTepecoBaTbCA, @ BCe HaYaNbHUKWN Kyda-To nponanu. MpoLuio okosio nony-
yaca, BMONIHe AOCTAaTOYHbIX Af1A TOro, YTO6bI annapat BbilWen U3 PagnoTeHH,
HO HacC HUKTO HMKyAa He 3Ban. CnnbHOe Bneyat/ieHe Ha MeHA NPOn3Beno To,
YTO BCe ABepM B KOpuAope BHe3arnHo 3akpbinncb. Mbl NOgHANMCL No nect-
HuLe obpaTHO Ha CBOW GanKkoH W yBUAENW BHM3Y MPaKTUYECKM MyCcTou 3ail.
Bcero Heckonbko cotpyaHukoB LIYT octaBanunch 3a gncnneamu, n B Kpecse
PAROM C OQHUM M3 HUX A yBuAen ccyTynuslueroca Moposa. fl cnyctunca BHu3,
1, NPOMrHOpPMpPOBaB 3anpeTbl, BOWEN B 3as. [logonas kK Bacunuio MBaHoBMYYy,
A NPUCEN Ha KOPTOYKM 1 CNPOCKI:

— Yro nponcxoant?
— OHwM HabntogatoT 650K [ Ha OKoNo3emMHon opbute, — oTBeTMN Mopos. —

PasroHHbIn 610K [ fomkeH Obl1 pa3orHaTb annapaT Ao BTOPON KocMuue-
CKOI CKOPOCTM 1 NepeBecTy ero Ha opbuty nepenéra Kk Mapcy, nocne yero
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OTCTBIKOBATbCA U MPOAOIIKUTL CBOW NMyTb B MEXMNAaHETHOE MPOCTPAHCTBO.
Pa3 6510k [1 octancsa Ha OKONO3eMHOWN opbuTte, TO 1 HaL 3ameyaTesibHblIiA an-
napaT TakXKe H/KyZa oT 3eM/I1 He yneTen 1 CKopo Croput B atmocdepe.

— 3JT0 KOoHeL? — cnpocun A.
— [la, 310 KOHew, — mpayHo oTBeTUn Mopos.

Tak A cTan cBupetenem 3aBepLlIeHNA TPaHAMO3HON KOCMUYECKOW 3rorewn
CoBetckoro Coto3a — Befb pa3paboTka annapata «Mapc-96» Hauvanacb
ewé po pacnaga CCCP. Kak cTtano 1M3BeCTHO 13 BOCMOMMHAHUI COTPYAHMKA
C.T. Koponéga B.E. byrposa, ewwé B 1960-e roabl 0fHOMN 13 CBOUX BaXKHENLLINX
3apau Cepreii MaBnoBmy cunTtan pa3paboTKy KocMuuyeckoro kopabns ans
nunoTmpyemon skcneanumm Ha Mapc. Bcero uepes Tpu roga nocne 3anycka
MepBOro MCKyccTBEHHOrO CryTHMKA 3emnn, 10 okTAbps 1960 roga, Koponé-
BbIM 6blna NpeanprHATa NepBas NOMbITKa OTNPaBUTb KOCMUYECKMIA annapat
Ha Mapc. B To Bpems coBeTckue nogau owyLanu ceba aep3HOBEHHbIMU MOKO-
puUTeNAMN KOCMOCa, OCBOEHME «AANEKNX NaHeT» NPefCcTaBnAnocb UM rnae-
HOW LieNiblo KOCMUYECKUX cBepLUeHUi. [pn 3TOM Ux COBPEMEHHWKN B ApYrnx
CTpaHax TakXe MeyTanun 0 KOCMUYEeCKUX nyTewwecTsuax.  gymato, uto 6ypHoe
pa3BUTUE KOCMOHABTUKMN B 1960-e rogbl NpOLUIOro BeKa Henb3a OObACHUTD
LeNIMKOM «KOCMMYECKOWN FOHKOWM» [ABYX CBepXAepaB — He MeHee Ba)KHOMN
NPWYNHOIN STOrO TEXHONIOTMYECKOTO NPOpPbIBa ObIIO NPUCYTCTBUE B CO3HAHMM
niofen «KocMoca Kak npefuyBCcTBMA» (3MOLIMOHaNIbHO TOYHasA GopMynnpoBKa
B Ha3BaHUM dunbma Anekcen Yumtena). OTKyAa NpuLwno 3To npenyyscTere?
W nouemy oHo ywino?

ECTb 1N *KU3Hb HA MAPCE?

MoBbiweHHbIN MHTepec nogen K Mapcy Bo3HMK B KoHUe XIX Beka, korga Bo
BCEM MMpPe CTan OYeHb NOMYAAPHbBIM BONPOC O XN3HW Ha «KPAaCHOWN MiaHeTe».
BepoATHO, 3T0 cBA3aHO ¢ Tem, uTo B 1877 rogy Ha OCHOBE [aHHbIX aCTPOHO-
MUYECKMX HabNoAeHMI C UCMONb30BaHMEM BONbLIOrO ONTUYECKOIO TeNeCKo-
na WTanbAHCKUN acTpoHoM [IkoBaHHU BuppxunHuo Cknanapennm BbiCKasan
npeanosioXeHne o ToM, YTO NMOBEPXHOCTb Mapca nepecekaloT UCKYCCTBEH-
Hble KaHasbl. AMepUKaHCKMIA acTpoHOM-No6utenb Mepcreans Jloyann fgosén
eno [0 nog/ivHHow ceHcauun. OH cpaBHWUN n3obpaxeHna Mapca, nonyyeH-
Hble B ABa NocnefoBaTeslbHbIX Nepuofa ero NpoTuBocToaHua 1909 n 1911 ro-
[10B, 1 0O6HapyXMJ, YTO oUepTaHUA KaHanoB Ha Mapce 3aMeTHO N3MEHWUUCD.
Jloyann 06bACHWMA 3TO M3MEHeHMe aKTVBHbIM CTPOUTENbCTBOM, NPUYEM UC-
xofA u3 o6bEma BbINOMHEHHbIX PaboT OH MPULILEN K BbIBOAY, YTO MapCuaH-
cKaa LUMBMAN3aLMA NO YPOBHIO TEXHUYECKOrO Pas3BUTMA CyLIeCTBEHHO Mpe-
BOCXOANT aMePMKaHCKylo (B 3TO Bpemsa WO CTpouTenbcTBO [laHamckoro
kaHana). Benyuwas razeta CLUA “The New York Times” B BoCKpeCcHOM BbInycKe
27 aBrycta 1911 roga onybnukoBana 60nbluyto CTaTblo 06 3TOM CEHCALMOH-
HOM OTKpbITMK Jloyanna nop 3aronoBkoM «MapcraHe nocTpouny aBa Orpom-
HbIX KaHana B TeueHue AByx neT». OUeBMIAHO, YTO MOC/E TakuxX MybAnKaumin
BOMPOC O »W3HW Ha Mapce Bbl3Ban OrPOMHbIN 06LLeCTBEHHbIN nHTepec. Ero,
6e3yCNoBHO, TakXKe NoaaepxuBano uyteHre pomaHa lepbepTta Yannca «BoiiHa
MUPOB».
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fl Bymalto, YTo BO3HMKLLIMIA B TO BpeMA UHTepec K Mapcy, 6e3yciioBHO, AOMKeH
6blJ1 CKa3aTbCA Ha MUPOBO33PEHNN COBPEMEHHOWN Monogéxu. MpruaymaHHas
A.H. Tonctbim gna nosectn «A3nnTa» UCTOPUA OT TOM, KaK Mo 06bABNEHMIO
0 Habope B MapCUaHCKyo 3KCMeamuuio K UHxeHepy Jloclo npuxoanT Kpac-
Hoapmeel [yceB, oueHb MepeKIMKaeTca C peanbHON WCTOpMEN co3gaHuA
C.TN. Koponéebim, M.K. TnxoHpasosbiMm 1 ®.A. LlaHaepom cBovx nepBbix pa-
KeT B nofsane goma Ha Cagoso-Cnacckon. MHe KaxeTcAa oueHb BEPOATHbIM,
yto ctpemnenue C.I1. KoponéBa ocywectsutb nonét Ha Mapc 3apoaunocb
B OHOCTM, Korga Mnd o MapcraHax 6biil YacTbio OOLLECTBEHHOTO CO3HaHWA.
MNoxoxne mapcuaHcKue MOTMBbI TakXKe OnpeaenAnn IHOLWeCKe ycTpemne-
HuA Byaywmx cospgateneli pakeT u B lepmannu, n B CLLUA. B memyapHown nute-
paType onucaH cnydaii apecta BepHepa ¢oH bpayHa coTpyaHuKamm rectano
3a TO, YTO BMeCTO pa3paboTK/ HOBOW BOEHHOW paKeTbl OH OTBNEKasnca Ha pa-
60Tbl MO CO34aHMI0O MaPCUAHCKOTO NPOeKTa. ITOT GaKT NOATBEPKAAETCA TEM,
yTo, oKasaswwmcb B CLUA, poH BpayH yxxe B 1946 rogy npuctynun K pa3pabot-
Ke CBoero mapcuaHckoro npoekrta Das Marsproject.

KOCMWUYECKAA PEBONIOLIUA B ACTPOHOMUU

OnTuueckmne Teneckomnbl Ha NMOBEPXHOCTM MOA TONCTON aTMocdhepor 3emnu
NO3BONAIOT U3yyaTb NNAHETbl U 3BE3[bl TONbKO B OTHOCUTENIbHO Y3KOM CreK-
TpaJibHOM OKHe, U O TOM, Kak BbIMMAAUT KOCMOC 3a ero npegenamu, 6bino
Heun3BecTHO [0 cepeAuHbl Npowsoro Beka. Kak nucan Mocndp Camymnnosuy
Llknoeckui, pesontouma XX Beka B aCTPOHOMUW MPOM30LLIA He TONbKO Mo-
TOMY, UTO B rofibl BOVMHbI ObIN CO34aHbl HOBblE AeTeKTOPbl SN1eKTPOMarHUTHO-
ro n3nyyeHus, HO 1 BCNeACTBME TOro, YTo B 1957 rogy YenoBeyecTBO BbILLIO
B KOCMMYeCKoe MPOCTPaHCTBO. Bo3HMKLIME 3a cpaBHUTENIbHO KOPOTKOE Bpe-
MA HOBble 0obnacT BHeaTMOCHEpPHON aCTPOHOMUM OTKPbINWM AnA Habniope-
HUIA COBEPLLUEHHO HOBbIV OONUK OKpY»Xaltolel BceneHHon — ¢ focene Hens-
BECTHbIMM MyNbCapamu, KBazapamu, PEHTTEHOBCKMMM 1 raMMa-NUCTOYHMKaMU.
NcTopryecknin KOHTEKCT OTKpbITUIA 1960-X rogoB MPOLUIOro Beka COCTOAN
B TOM, YTO K 3TOMY BpeMeHW peBoniouna B Gu3nKe yxKe 3aBepLlumnnaco, dpu-
3MKM YCMELWHO CO3fann aToMHylo 60MOy M C 3HTY31a3MOM MOAKIIOUYUANCH
K BbIAICHEHMIO MPUPOAbl BHOBb OTKPbITbIX AaCTPOHOMUYECKUX OOBLEKTOB.
B acTpoHOMMM HaCTynuno PeBOSIIOLMOHHOE BPEMA «KOHKUCTAJOPOB» — TakK
ero oxapakTepusoBan Mlocnd Camymnosuy, KOTOpbIA cam 6bi OAHMM U3 Bbl-
JaloLMXCcA co3gatenell HOBOW aCTPOHOMMYECKOWN KapTUHbI Mupa. A gymato,
yto OypHasa 06CTAaHOBKA TOrO BPEMEHU B 3HAUWUTENbHOWM CTeMNeHN OObSACHA-
€T Te U3BeCTHble Pa3MOJIBKW, KOTOPbIe, K COXKaNeHNIo, UMeNIn MecTo Mexay
peBonoLMoHepamn-NepBonpoxXoLamun.

B otnnume ot LLKnoBckoro, ero yueHuk Bacunuin MisaHosry Mopo3 6bin npe-
[EeNbHO OCTOPOXHbIM YeJIOBEKOM, COBCEM He CKIIOHHbIM K y4acTUiO B PeBO-
JIIOUMNOHHbIX NepuneTuax. A ¢ MHTepecom y3Han 13 BOCMOMUHaHUI Bacnnus
MBaHOBMYa, YTO B CTyAeHYECKMe rofbl OH OTKasasicA OT yyacTua B MMOHep-
CKUX paboTax Mo Cco3haHnIo PagnoacTPOHOMUYECKMX TENIECKOMOB, KOTOPbIMU
pykosoaun Nocnd Camymnnosmy. Mopo3 06bACHMA CBOM OTKa3 BO3MOXKHbIMM
3aTPYAHEHUAMU MO PEXUMHON JIMHUW, HO, MHe KaKeTcsA, yTo Aeno 6bino
He TOJIbKO B 3TOM — BEPOATHO, MO CKNagy CBOero xapakrepa Bacunnin Uea-
HOBMY Obln 6oflee CKMIOHEH K 3aHATUAM HabnogaTenbHOM acTPOHOMMUEN
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B KJTaCCMYECKOM CMbIche 3Toro cnosa. OH Bbibpan ana ceba nyTb «3emnenall-
La» — [0ObITYMKA HOBbIX 3HAHMIN HA OCHOBE TPAAULIMOHHBIX aCTPOHOMMYE-
CKMX HabnogeHwin. Ho ana 3Tux HabnoaeHun 6bin BblOpaH HOBbLIM NHpPa-
KpacHbii  (MK) pAmana3oH, KOTOpbIN OKa3anca [JOCTynHbiM 6rnarogaps
NOsBAEHVIO HOBbIX AETEKTOPOB MHPPAKPACHOTO U3NTyYeHUs.

[o 1972 rona ocHoBHble CcTaTbu Bacunusa VBaHoBMYa ObiNn NOCBALLEHbI Ha-
3eMHbIM HabNoAeHMAM acTpoHoMUYecknx obbvekToB B UK-gnanasoHe. Cnu-
COK UCCnefoBaHHbIX MM 06bEeKTOB OblT OUeHb LINMPOK — 3BE3abl, Kpabosug-
HaA TYMaHHOCTb, LleHTP Haweln ManakTuKy, OfHaKOo yxKe Torga niaaHeTbl cTanu
npeacTaBnATb OCHOBHOW MHTepec anA Mopo3a. 3aragka »usHu Ha Mapce
Take, 6e3ycnoBHo, nHTepecoBana Bacunua iBaHoBuua. B ogHol u3 cBoux
cTaTei B 1964 rogy oH onybnukoBan nepsble pe3ynbTaTbl HabnoaeHUn no-
BepxHoCTU Mapca B uHdpakpacHOM Arana3oHe — NosyyYeHHble AaHHble CBU-
[eTenbCTBOBANM O TOM, YTO B COCTaB rpyHTa Ha NoBepxHOCTU Mapca BxoauT
BofJa. B To Bpems yxe 6bl10 ACHO, UTO NCKYCCTBEHHbIX KaHanoB Ha Mapce HeT.
Ho ¢aKT Hanmuma Ha NOBEPXHOCTU «KPACHOW MaHEeTbI» BOLbI COXPaHAN aKTy-
ANbHOCTb BOMPOCA O «KU3HM Ha Mapce», XoTsl Obl B €€ camMbIX MPUMUTUBHBIX
dopmax.

PEBOJIIOLINOHHAA LIENECOOBPA3SHOCTD

MonéTtbl B KOCMOC He NPMGAM3MAN Hac K 3BE34aM U rafiakTvkam — OHW Bce-
ro NUWb NO3BONWAN YBUAETb NO-HOBOMY 3TV O6BEKTbI MPaKTUYECKN BO BCEX
cnekTpanbHbIX granasoHax. Ho B cnyyae JlyHbl n nnaHet ConHeYHOM cucTte-
Mbl Aeflo 06CTOANO MHaye — y YenoBeyecTBa NoABMIACL BO3MOXHOCTb Ha-
NpaBuTb K HUM MCCNefoBaTeNbCKMe KOCMUYecKkne annapatbl. locne Toro Kak
nepeble KOCMMYecKre annapatbl gonetenn o JlyHol, Mapca, Benepbl 1 gpy-
MMX MAaHeT, OKa3aNocb, YTO OHW MPEeACTaBNAIT COBOW COBEPLUEHHO Apyrue
MUPbI MO CPaBHEHMIO C TEM, KaKUMU OHW MpeacTaBannch npexge. Ha mecte
K/laCcCMYECKON MiaHeTHOW acTPOHOMUWM MOABWIAcb HOBas Hayka — ¢u3u-
Ka nnaHeT. B UHcTUTyTe KOocmmnueckux nccnegosaHuin AH CCCP 6bin co3paH
HOBbIN oTAen GU3MKKM nnaHeT, U aupektop Poanbp 3uHHyposuuy Carpees
npepnoxun Bacunuio MiBaHoBnuy ero Bo3rnasutb. Cnoxumewanca y Moposa
penyTauma acTpOHOMa-NMNaHeTUYMKa He AOMycKana BO3MOXHOCTU OTKas3aTb-
CA — TaK, MO BOJie «PEeBOJIOLMNOHHON LenecoobpasHocTu», Bacunuin Mea-
HOBMY OKa3asicAd Ha CaMOM MepefoBOM pybexe KOCMUYECKOWN peBOioLmm
B aCTPOHOMMUN.

Yxe B 1972 rogy B.N. Mopo3 onybnukosan nepsble paboTbl 0 HabnogeHNAX
Mapca ¢ 6opTa nepBoi goneteBwen oo Mapca COBETCKON aBTOMATUUYECKOM
cTaHuun «Mapc-3». bbliv n3mepeHbl 3HaYeHUA TemnepaTypbl Ha MOBEPXHO-
CTW, BbIMOJIHEHbI U3MEPEHNA coflepKaHnA NapoB BoAbl B aTMochepe 1 Bnep-
Bble C GNU3KOro paccTosHuA Habnoganacb rnobanbHas nbineBas 6ypsa Ha
«KpacHol nnaHeTe». B 1975 rogy no AaHHbIM HabnioaeHuin ¢ 6opTa annapa-
ToB «Mapc-5» n «Mapc-6» 6bina nccnegosaHa atmocdepa nnaHeTbl U H6bIIO
obHapyeHO MPUCYTCTBME B HeWM aproHa (XOTA OLEeHKa ero KOHLeHTpauuu
npvmepHo B 10 pa3 npeBbillana COBPEMEHHOE 3HaueHve, Takue Habnope-
HWA, 6e3ycnoBHO, NMeNN Gonbluoe 3HayeHre ANA NMOHMMAaHUA MPUPOIHbIX
npoueccoB Ha Mapce). 3a Mapcom nocnegosana BeHepa. B 1975 ropy nse
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coBetckue AMC — «BeHepa-9 n -10» — coBepLInIM yCMNeLwHble NoCafKkn Ha
packanéHHol NoBepxHOCTK 3Ton nnaHeTtbl. C yyactnem Moposa 6biin Bnep-
Bble MOJlyYyeHbl NaHOpaMHble 1306paxeHns NoBEPXHOCTU BeHepbl 1 n3me-
peHbl NapameTpbl BEHEPUAHCKOW aTMoCchepbl BAONb TpaeKTopun crycka. A B
1979 rogy Bacvnun NBaHoBuY BrnepBsble B3rAHYN Ha CoMHLEe C MOBEPXHOCTH
Apyroi nnaHeTbl — ¢ 6opta AMC «BeHepa-11 1 -12» 1M Obifl U3MEPEH CNeKTp
COJIHeYHOrO CBeTa, NPOobMBaloLLEeroca CKBO3b 0bnaka Ha MOBEPXHOCTb BeHepb!.

BEHEPA-TAJIIEN B YCNI0BUAX COBETCKOM
KOMAHAHO-AAMWHUCTPATUBHON CUCTEMDBI

B peBONOUNOHHBIV Neproa KOCMUYECKOW 3pbl UCCNEAOBaHWA MNNIaHeT aBTo-
MaTMYeCK/MM annapaTtamy UMesn NoMTMYECKY MoTuBauuio. Kocmnueckas
roHka CCCP n CLUA He 3akoHuunacb Bbicagkol B 1969 rogy ameprKaHCKUX
KOCMOHaBTOB Ha JlyHe — nonétbl aBTOMAaTMUYEeCKMX KOCMUYECKUX CTaHLUN
K Mapcy n BeHepe paccmaTpurBanncb COBETCKMM PYKOBOACTBOM KaK [AE€MOH-
CTpauuAa NperMyLLecTB COUMannUCTUYeckoro cTpod. B nonutnyeckon motu-
BaLMN MEXMNIaHETHbIX NPOEKTOB, HECOMHEHHO, MPUCYTCTBOBaa 6ONbLIOK
37IeMeHT ydaun ana 3apoxkpaowenca GU3nKM nnaHeT — AeHer Ha KOCMoC
He anenu. OgHaKo NOCbl MOAUTUUYECKON MOTUBALIMK KOCMUYECKUX Lcche-
[LOBaHUI B 3HAYUTENIbHOWM CTEMEHN KOMMEHCMPOBANNCb MUHYCaMU OT MOAN-
TUYECKOrO aiMUHNCTPUPOBAHNA HaYKN.

Korga netom 2013 roga mMHorne yyéHble BbiCTynanu npotus pedopmbl Aka-
LEeMUK, <NOCATHYBLUEN Ha cBO6oAY HayuYHbIX NCCIIeAOBaHWIA», OHX NOYeMy-TO
He BCMOMMHaNM O TOM, KaKOW »ECTKOWN Oblna cuctemMa yrnpasieHus HayKou
B COBETCKMI nepuop. PyKoBogCTBO HayYHbIMU UCCefOoBaHMUAMM 6bIIO OCHO-
BaHO Ha KOMaHAHO-aAMUHWUCTPATUBHOM pacrnpefesieHnn TeMaTiK Mexay Ha-
YUHbIMW KONIEKTMBaMM W LiesbIMM UHCTUTYTaMun. 1 MOMHIO OfVH M3 MepBbIX
pa3roBopoB ¢ Bacunem MBaHOBMYeM, B KOTOPOM OH OOBACHWA MHe, TOrAaLl-
Hemy HoBobpaHLUy VKW, Kak opraHn3oBaHbl MCcCnefoBaHuA nnaHeT. A npegna-
ran 3KCNeprMeHT MO CMEeKTPOCKONUM raMma-nyyen Ona KOCMUYECKOro npo-
ekta ®OBOC (06 3TOM HUXKeE), 1 Mopo3 pasbacHWA, yTo mexay VIKA n TEOXU
um. B.. BepHapckoro cyulecTByeT pasfgesieHne OTBETCTBEHHOCTW B MNaHeT-
HbIX nccnepgoBaHmax — WKW oTBevaeT 3a M3yuyeHme nnaHeTHbIX aTMocoep,
a MIHcTuTyT BepHafckoro 3aH1MMaeTca nsyyeHnem noBepxHoCTen nnaHer. Ms-
yueHnem ramma-usnyyeHus nnaHet 3aHnmaetca npodeccop t0.A. Cypkos 13
3TOro MHCTUTYTA, N A BOMKEH [JOrOBOPUTHCA C HAM O CBOEM BO3MOMHOM yya-
CTVM B TaKUX nccnefoBaHuax. [lpyrum npyMmepom Hay4yHoro agMUHUCTPUPO-
BaHMWA 6bl NepeBog Bcel NyHHON TemaTukn u3 UKW B MHcTuTyT BepHaacko-
ro — BEPOATHO, B CBA3U C NOMHbIM OTCyTCTBMEM Y JlyHbl aTMmOChepbl.

OfHaKko coBeTCKas KOMaHAHO-aAMVHUCTPaTMBHAs CUCTeMa Xopowo pabo-
Tasna Npv BbINOMHEHUN TPEX BaXKHbIX YCNOBUIA: NPU HanNMuMy NOAUTUYECKON
noafep KKK, BbICOKOro npodeccMoHanbHOro YPOBHA WCMOSHWUTENEN U CO-
BrMafeHnA WHTEPEeCcOB BCEX OCHOBHbIX YYaCTHUKOB. DTW YCNOBUA YAAUYHbIM
06pa3om cnoXmnnmncb Npu NOAroToBKe KoCcMmyeckoro npoekta BEHEPA-TAJT-
JIEM — 3Toro Bbicoualiiero AOCTUXEHNA COBETCKON NPOrpaMMbl MAaHETHbIX
nccnenoBaHuin. B 1984-1986 ropax ABe aBTomatTnyeckue ctaHumm — «Bera-1»
n «Bera-2» — ycnewHo pewwnnn BCe TPU OCHOBHblE MOCTaBNEHHbIE Nnepeg
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NPOEeKTOM 3afauy — BbINOAHWUAN U3ydyeHne atMocdepbl BeHepbl, nposenu
nccnepoBaHnA eé NoBepxXHOCTY M OCYLLEeCTBUIM BrieyaTnaoLwme nccnefoBa-
TenbCKne NPOoNéTbl yepes rasonbiieBoe 0651ako BOKPYr Afpa KomeTbl fannes.
MNpoektom pykosogun gupektop UKW akagemuk Poanbp 3uHHypoBumy Car-
[leeB, KOTOPbI OpraHn3oBan o6beauHeHe yCunnin cCoTpyaHMKoB MHCTUTyTa
no peanu3aunn NPoeKTa, TeCHOEe B3aNMOAeNCTBME C CO3AaTeNnaMN KocMmye-
ckmx annapatoB B HMO um. C. A. JTaBoukrHa 1 3pPeKTUBHbIE KOHTAKTbI C BbIC-
LINM PYKOBOACTBOM KOoCMuyeckomn otpacnbto. Co cBoel CTOpoHbl Bacnnun
MBaHOBWY 0becneumnn NoaroToBKy ¥ NPoBedeHNe YHUKaNbHbIX KOCMUYECKNX
JKCMEePUMEHTOB, MHOTME U3 KOTOPbIX MO-NpeXHeMy onpenenalT MUPOBOM
YPOBEHb KOCMMYECKOI HayKu. 1 AyMato, UTO MUMEHHO Crj1aB OpPraHn3aTopCKon
appekTnBHOCTM CarfgeeBa 1 HayyHoW obcToATeNlbHOCTM Mopo3a obecneunnn
BbIJAOLLMINCA YCMeX 3TOro NpoeKTa.

NMAPNE BY OPAHCE?

BaxHoi1 ocobeHHocTblo npoekta BEHEPA-TAJUIEM 6bina wvpokas mexay-
HapofHasa Koonepaumsa. B Hayane 1980-x rogoBs, B CaMblil pa3rap «XOno4HOMN
BOWHbI», HALUMMK OCHOBHbIMM NapTHEPaMM B HayYHOM KOCMOCE OKa3asimcCb
¢dpaHuy3bl. OHM yyacTBOBanM MpakTMYECKM BO BCEX MPOEKTaX MHCTUTYTa,
AKTUBHO 06CYyXJanu mnaHbl OGyAywmnx COBMECTHbIX MUCCUN. «fA BOJIHYHOCD,
3acnbiwaB GppaHLy3CKyl peub...» Bo Bpema perynapHbiX COBETCKO-PpaH-
LY3CKUX COBELUAHWA WHCTUTYT HAMoONHANCA LWapMOM (paHLy3CKon peun
N apoMaToM MapWKCKUX OynbBapoB — AOCTAaTOYHO CKas3aTb, UTO B 34aHMU
nabopaTopHO-MCMbITaTeNIbHOIrO CTeHAA C yyacTreM dpaHLy3CKUX Konner 6bin
obopynoBaH KodeliHbln 6ap — BMNOMHE B CTUJIE TYY3CKUX KOdeeH.

Ho, KOHeuHO, cambiM 3HauUUTENbHbIM PEe3yNbTaTOM 3TOrO COTPYAHUYECTBA
6b110 60NbLLOE KOMMYECTBO COBMECTHbIX HayUHbIX CTaTeil, onybankoBaHHbIX
B MPECTUXKHbIX MHOCTPaHHbIX XypHanax: Nature, Astronomy and Astrophysics,
Icarus n gp. 3T0 cOTpyAHMYECTBO, 6e3yCNOBHO, CNOCOBCTBOBANO NPOABUXE-
HMIO HALIMX KOCMUYECKUX JOCTMPKEHUIN Ha MeXAYHaPOAHYI0 HayuHYIo apeHy.
B 1980-e roabl MHCTUTYT NpPeBPaTUIICA B MAPOBOW LIEHTP KOCMMUYECKON Hay-
KW, @ MHCTUTYTCKME YYéHble Npuobpenn mexagyHaponHyto penyTauuio. Mpu-
UYEM MHTEePECHO, YTO HalMX GPaHLY3CKUX KOJer COBEPLUEHHO He BOMTHOBaNu
npobnembl NpecnefoBaHnA MHakoMbicnAWMX B CoBeTckom Coto3e.

YENHOYHAA ANNJIOMATUA

Ha BonHe Bneuatnsawuero ycnexa BEHEPbI-FAJIIEA B8 1984 rogy Hauanacb
pa3paboTka kocMuyeckoro annapara «©o6oc» HOBOro NokoneHws ansa 6yay-
LLlero MapCcraHCKoro nNpoekTa. TOT NPOEKT AoMKeH 6biN pacnpoCcTpaHUTb Jo-
CTUTHYTbIV ycnex Ha Mapc, coBeplumnTb NPOPbIB B NCCe[0BaAHMAX «KPaCHOMW
nnaHeTbl» 1 eé cnyTHMKa — ®oboca, OTKPbITb NepcnekTBY AanbHENLLNX NC-
CcnefoBaHWIA CO CTpaTErmyeckon 3afjayven JOCTaBKM Ha 3eMIi0 MapCUaHCKOro
rpyHTa. B To Bpems A 6611 Ha 100 % acTpodusmkom, 1 npu nopaepxke Mocnoa
CamywnnoBuya fobmBanca BK/IOYeHMA B cocTaB npoekTta «Poboc» actpodusm-
yeckoro npwbopa BI'C (BcnneckoBblli ramma-CneKTpoMeTp) AnA perncrpauymm
Ha MeXMNnaHeTHbIX PacCTOAHUAX KOCMUYECKMX ramma-BCMeckoB — Takue
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n3MepeHna NO3BONIANN NO BPEMEHM 3aMna3AblBaHUA CUTHana OT BCMecKa Ha
HeCKOMNbKMX KOCMUYECKUX annapaTtax onpeaennTb pacnofioKeHne ero ncTou-
HVKa Ha HebecHol coepe. iImeHHO Torga Mopo3 coobLmn MHe O HernacHoOMm
pasfeneHun Mexay UHCTUTYTaMu NAaHeTHOWN TeMaTuKK, obellan NoanepxKKy,
HO 3a pelueHnem oTnpasun kK Poanbay 3nHHypoBuyy.

B 1o Bpema pobpatbca fo CargeeBa 6bi10 0YeHb CNoXHO. CuTyaums ycyry-
6nanacb Tem, U4TO B COCTaB Hay4yHOW annapatypbl MPOeKTa yxe Obin BKO-
YéH dpaHuy3cKMin Nprnbop «Jlnnacy, B SKCNeprMeHTe C KOTOPbIM y4acTBOBan
P.A. CloHAaeB — pykoBoguTeNb HefaBHO co3faHHoro B MKW no nHnumnatuse
fikoBa bopucosuua 3enbgoBrya otaena acTpodu3nKy BbICOKMX SHepruia. Cio-
HAEB OYeHb XECTKO KOHTPONMPOBas CBOK TEMATUUYECKYI0O TEpPUTOPUIO U He
Jonyckan npoBefeHnA SKCNePUMEHTOB NO ramma-aCTPOHOMUW 3a Npefaena-
MW CBOero otgena. B mtore cnoXxHbix neperoBopoB, BK/OYABLLMX NPOAOI-
XWUTENbHbIM OYHbIN payHp Lknosckoro ¢ 3enbpoBuuem, CargeeBbiM 6bino
HallAEHO «COJIOMOHOBO pelleHre» — npubop BI'C gonxeH pabotaTth Kak Ha
acTpodusnyeckyo, Tak U Ha NIAHETHYIO TEMATUKY, MCMOMb3yA CUrHan ¢ 6onb-
woro aetektopa IC-14 10.A. CypKkoBa, npefHa3HauYeHHOro AnA CNeKTPOCKO-
nuy ramma-msnyyeHuna Mapca. Mpubop BIC 6yneT 3anncbiBaTb CEKTPbI ram-
Ma-13Nny4YeHUs C 3TOro AeTEKTOPA C BbICOKMM BPEMEHHBIM pa3peLueHnem. 310
obecneunT BO3MOXKHOCTb permcTpauum ramma-msnyyeHmnsa ot Mapca c Bbico-
KM NPOCTPaHCTBEHHbIM pa3peLleHnem No cpaBHeHMto € nsmepeHuamu NC-14.

Ho npu 3Tom nonyuyanocb, uto VIKW nokyluaetca Ha n3yyeHne noBepxHOCTU
nnaHetbl — Tematuky WHcTmuTyTa BepHapckoro. Moatomy nsHauanbHo HO.A.
CypkoB 6bin KaTeropuueckum npotve. OfHako K pelleHuto npobnembl yga-
NocCb NOAKNIYNTD (pPaHLYy30B — OHWU B TO BpPeMA Wrpanun 3ameTHyl posb
B pOpMMpPOBaHMM HaLLUX KOCMUYECKNX npuopuTeToB. MpaHLy3cKne Kone-
rM OKa3anncCb BeCbMa 3aMHTEPEeCcOBaHbl B MCCNeAOBaHWNM raMMa-BCMIeCKOB
C ucnonb3oBaHveM 6onbworo fgetektopa CypkoBa. OHM npegnoXxunun us-
rotoBuTb Npnbop BIC 3a cBOM AeHbrK, 1, YTO BbINO OCOBEHHO BaXKHO, ObiNK
roToBbl MPOBOANTL COBMECTHble paboTbl No cTbikoBkam [C-14 1 BIC B Tyny3e
B0 ®OpaHumn — a 3710 6bINo BnonHe nHTepecHo AnA Opua AnekcaHapoBsu-
ya 1 ero COTpyAHMKOB. TakuM 06pa3omM, MeTOAaMM YroBOpPOB, NeperoBopoB
N yenHouHon aunnomatum Nocmoy CamymnoBmuy yaanocb «BTUCHYTb» ram-
Ma-cnekTpomeTp BIC B coctaB npoekta ®OBOC mexpay ABYX TeMaTUUYeCKmX
enapxuin CioHaesa n Cypkosa.

...HE IONETENN

YBNEUEHHbIN paboTo Haj CBOVM MEePBbIM KOCMUYECKM MPOEKTOM, Al TaKXKe
C DHTY31a3MOM OTHOCUIICA K ropbauéBckoii nepecTtpolike. MNocne BknoyeHUA
BI'C B cocTtaB annapatypbl npoekta ®OBOC A cTan AOCTaTOYHO TECHO B3anMO-
pencTBoBaTtb C Bacmnnem ViBaHoBuuem. bbino 3ameTHO, UTO OH CKeMTUYeCKn
OTHOCWTCA K MepemMeHam 1 COBCEM He pasfenseT MOoero onTMmmsma B OLeH-
Kax X NepcneKkTuB.

Xota ®OBOC co3paBancA cnycts BCero Heckonbko net nocne BEMN, Ho
B CTpaHe yXe HacTynwuna apyras snoxa. Pacnagaiolwasnca KoMaHgHO-agMUHU-
CTpaTMBHaA cucTeMa No MHepuun obecneyrBana peann3aumnio KOCMUYECKNX
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NPOEeKTOB, HO B HOBOW MEPeCTPOeYHOWN peanbHOCTU «A6MOHU Ha Mapce»
KaK-TO CTAaHOBUJIMCb HUKOMY He HYXHbIMW. Takxe 6bl1o 3aMeTHO, UTO TaHaeM
Mopo3sa n CargeeBa npaktnyeckmn nepectan GyHKUMOHMPOBaTb — Hall Au-
peKToOp Ha BONHe MepecTPONKMN CTajl akTMBHO Yy4YacTBOBaTb B 00LIeCTBEHHO-
NONUTUYECKOM XN3HM CTPaHbl 1 HAa MeXAYHAapPOAHOW apeHe.

Mocne 3anycka annapatoB «Poboc-1» n «Poboc-2» B mione 1988 roga mx
npecnegosany Heygaun. Ha tpacce nepenéta 3emna — Mapc 6bin notepsaH
«Doboc-1» — BCNeACTBME HEAOCTaTOYHON MOMEXO3alULLEHHOCTM BGopTo-
BOW cuCTeMbl ynpaBneHus ero norybuna rpybas owmbka B agpece nepepaH-
Holi ¢ 3emnu KomMaHgabl. [pu 3ToM A oKasasncA 6e3 BYHbI BUHOBATbIM B 3TON
aBapuvu, Tak Kak nepefaHHasa C owWWOKON KOMaHAa npeaHasHayanacb Ans
nepekKstoYeHns pexnma UMeHHO Moero npubopa. Boobule roBops, 6e3 Heé
MOXHO 6bINno 060MTUCD. MoMHI0, UTO Bacnnuin IBaHOBMY MeHA cOBCeM He py-
ran — nocne Moux O6bACHEHU OH MevasibHbIM FOfI0COM MOMPOCKS, UTOObI
Mbl BNpefb MakCUManbHO COKPaTUIM CBOW 3anpocbl MO YMpaB/ieHUI0 OCTaB-
LWIMMCA annapaToM 1 «Aanu emy XoTb Kak-To gonetetb go ®obocar. f BCE ewé
HaxoAuNcA nof BnevaTneHnem «BbiClero nunoTaxa» BEM, n noatomy Bo3pa-
xan Mopo3sy B TOM Aiyxe, UTO KOCMMYeCKUe annapaTbl OTNpasnaaloTca K Mapcy
pagu Haykuy, a He Ana Toro ytobbl ny6nmkosaTb coobueHna TACC. Ho Bacu-
nuin MiBaHOBMY onpenenéHHo 3Han o NpoeKkTe ropasfo 6osbliue MeHs, U, Be-
POATHO, NO3TOMY He CTaJl MHe OTBeyaTb.

Btopoit annapat npoekta «®oboc-2» 29 aHBaps 1989 roga 6narononyyHo go-
6panca o Mapca, BbINONHUA YeTbipe opbuTanbHbIX CeaHca UccnefoBaHuin
«KpacHOW MnaHeTbl», HO 6blN NOTEPAH 27 MapTa, 3@ HECKONbKO AHeN A0 Bbl-
NONHEHNA CBOE OCHOBHOW 3afjaun — OCYLLIEeCTBNIeHUA «bpetoLlero» nponéTa
Hajl NOBEPXHOCTbIO CNyTHMKa Mapca ¢ fecaHTupoBaHMeEM MasbIX ncciefo-
BaTeNIbCKUX CTAHLMI Ha ero NoBepPXHOCTb. Ha 3TOT pa3 HMKTO He nocbifian Ha
60pT HUKaKNX KOMaHJ — annapat NPOCTO He BbllesN Ha CBA3b Noc/ie ouepes-
HOro ceaHca nsmepeHuni. Mpocto — He gonetenu...

BMECTE K MAPCY!

MHorune nomHAT pedopmaTopcKuii No3yHr 1990-x ronoB — «pPbIHOK BCE pac-
CTaBUT NO CBOMM MecTam!» HecoBMeCTMMOCTb pblHKa C OCBOEHMEM KOCMOCa
CTana oyeBmAHON cnycTa 25 net. A Torga, B Havane «amxmux 90-x», Mbl Haya-
nn paboTtaTb Hafi HOBbIM MapCUAHCKUM MpoeKToM. BHauane oH Ha3sbiBancA
MAPC-94 (rog 3anycka 1994) n notom npespatunca B8 MAPC-96 (rog 3any-
cka 1996). Mopo3 cTan Hay4YHbIM PYKOBOAUTENIEM 3TOrO MPOEKTa, W, MAAA
N3 CceropHALWHero aanéka, 3To ero pelleHve 6e3 npeyBennyeHns MOXHO Ha-
3BaTb BbIAAOWMMCA NOCTYNKOM. Mopo3 6bifl yYEHbIM C MUPOBLIM UMEHEM,
B 1990 ropy emy ewwé He 6bino 60 nert. Mocne gecATUNETNA TECHOTO Hay4HO-
ro COTPYAHUYECTBA C 3anafHbIMM YUEHbIMW B UCCNEfOBaHMAX MNNaHEeT ero 6bl
C PafoCTblo MPUHANM He TONbKO B Takol 3Hakomon OpaHumu, HO 1 B Beady-
Wwmx HayuHbix LeHTpax CLUA. CKONbKO MacTUTbIX COBETCKUX YUYEHDIX pasmeHs-
NN B TO BPEMA CBOIO MeXAYHapOAHYI0 M3BECTHOCTb Ha no3uumio npodeccopa
B 3anagHoM yHuBepcuteTe? Mopo3 He npocTo ocTasnca B MIK/ BmecTe co cBo-
UM OTLENOM, HO B TeX CJIOXKHENLLNX YCIOBUAX B3Banua Ha cebsA nepcoHanb-
HYI0 OTBETCTBEHHOCTb 33 HOBbIVI KOCMUYECKMX MPOEKT.
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A1 MOry nNpeanonoXmTb, 4To B pelleHnn Bacunua ViBaHOBMYa 3HaUMTENbHYIO
posb cbirpana nepcnekTMBa COTPYAHNYECTBA C aMepuKaHLamu. [leno B Tom,
YTO B TO BpeMA He TONbKO Mbl, HO 1 MHOTME aMepuKaHCKue Konneru npesa-
nosnaranau, YTo paspylleHne «Kenes3Horo 3aHaBeca» OTKpbiBaeT nepep Ha-
WMMK ABYMA CTpaHaMu MHoroobellalowe nepcnekTBbl COTPYAHUYECTBA.
B 1993 rogy 6bi10 NPUHATO pelleHre O COBMECTHbIX MOMETaX POCCUNCKMX
KOCMOHaBTOB U aMePUKaHCKMX aCTPOHABTOB Ha AOCTaBLIYIOCA B HaCNefcTBoO
ot CCCP opbutanbHyto ctaHUmIo «Mup», Hauanncb POCCUNCKO-aMepUKaHCKme
neperoBopbl O CO3[aHMM COBMECTHON KOCMMYECKOW CTaHumw. 21 aBrycra
1993 roga HACA noTepsano cBol MapCMaHCKMA KoCcMmUYyecKkun annapat «Mapc
O6cepBep», KOTOpbLIA MOTeprnen aBapuio 3a HECKONbKO AHel Ao nopnérta
K Mapcy. 3Ta Heyzaua, O4YeHb MOX0Xana Ha CNy4YMBLLYIOCA YETbIPbMA rogamu
paHee noTepto annapata «Poboc-2», BEPOATHO, CNOCOGCTBOBaNa ToMy, YToO
B 1994 rogy kKocmuyeckue areHtcTBa CLUA n Poccum npuctynunm K peanusa-
LMM MapcraHcKoro npoekta «Bmecrte kK Mapcy!» Ha nepsom 3tane storo npo-
ekTa B 1998 rogy nnaHupoBanocb OTNpPaBuTb Ha Mapc poccuMncKum n ame-
pUKaHCKMiA opbuTanbHble annapatbl Ha 6a3e annapatoB «Mapc-96» n «Mapc
mo6an CepBeiiop», POCCUNCKUIA MApPCOXOA, AMEPUKAHCKUIA MUHU-POBEP,
a Takxe ppaHUy3CcKuiA aapocTaT. MOpo3 akTMBHO Y4acTBOBaN B KOOPAMHaLNK
3TOM NPOrpaMMbl C POCCUACKOWN CTOPOHDI, 1 3TO, 6e3yCIOBHO, AOMKHO Obino
npuaasBaTtb CUNbl ANA PeLLeHnA HECKOHYaeMOro nNoToka npobnem npu paspa-
60TKe npoekta MAPC-96 — Befb ycnex oTKpbiBan BRevaTnaoLme nepcnex-
TUBbI 0OCBOEeHUA Mapca yxe B bnuKaniwem gecatunetun.

TAMMA-TYYU N HENTPOHDI

Hecmotpa Ha obuwyto Heypauy npoekta OOBOC, Haw CKpOMHbIN npubop
BIC pgocTtaTtouHo ycnewHo oTpaboTan Ha BTOPOM annapate — COBMECT-
Ho c 10./. CypkoBbIM 1 PpaHLly3CKMMK KOnieramy Mbl BNepBble N3MepuIn
CNeKkTp ramma-msnyyeHna ot Mapca v NONMyunnv OLEHKM COpep»KaHusa oc-
HOBHbIX MOPOA006PA3YIOLKMX S/IEMEHTOB B BellecTBe nnaHeTbl. [ostomy Ba-
cunuia ViBaHOBMY MOMHOCTbIO MOALEPXKan MOE npennoxeHue o paspabotke
ana npoekta MAPC-96 60/1bLIOro OXna)kAaeMoro nonyrnpoBOAHUKOBOIO ram-
Ma-cnekTpomeTpa MMC Ha OCHOBe BbICOKOUMCTOrO repMaHna a4nsa AeTasbHOro
opbuTanbHoro KaptorpadupoBaHNA 3neMeHTHoro coctaBa Mapca c 6opTa
annapata «Mapc-96». OToT Nprnbop Mbl pa3pabaTbiBann COBMECTHO C aMepu-
KaHCKUMK Y4éHbiMK 13 Jloc-Anamocckol HauuoHanbHow nabopatopun. Be-
poATHO, B 1990 rogy Mbl CTany OA4HVMMM 3 NEPBbIX POCCUACKMX YUEHBIX-OU3N-
KOB, MOCETMBLUNX 3TY KY3HMLY aMepPUKaHCKOro aTOMHOI0 OpYXKus.

B 1995 rogy Mopo3 nposoaun B VKN poccuiicko-amepurKaHCKkoe coBella-
HuWe no npoekTy «BmecTte K Mapcy!» 1 npurnacun mMeHa nogymatb O HOBOM
HayYHOM 3KCMepUMEeHTe, KOTOPbIi MOXHO Obino 6bl MpoBecTn B Gyayliem
COBMECTHO C amepuKaHuamu B pamkax 3Ton nporpammbl. OCHOBOWM moero
npeanoxeHus 6oina paspaboTka bonee yyBCTBUTENBHOIO Npubopa Ha b6ase
pa3pabotok MNI'C, KOTOPbIN A TakKe NPeASIoKU AOMNONHUTb AeTeKTOPOM ANnA
perucTpaumm HenTpoHoB. [leno B TOM, UTO U3MepeHMA MOTOKa HEMTPOHOB
OT noBepxHOCT! Mapca No3BONAIT ONpeAenuTb CoAepKaHne BoAbl B €ro rpyH-
Te, a NOWCK BoAbl Ha Mapce Bcerga paccMaTpuBanca Kak OfHO 13 MpropuTeT-
HbIX HanpaBfieHW NccnegoBaHNin 3TOM NNaHeTbl. HEMTPOHHbBIN cnekTpomeTp
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t0.A. CypkoBa 6bin ycTaHOBNeH Ha 6opTy annapata «®oboc-1», Ho 3TOT anna-
pat go Mapca He goneten. Mopo3 nonpocun meHs obopMUTb HaLW NPeano-
XEHVA B BMAe OTAENbHOW 3anncKu, KoTopas bbiia nepefaHa amepukaHLam
BO BPEMSs MOETO BbICTYMNEHWS.

PRINCIPAL INVESTIGATOR

B roabl ctaHoBneHuA Hawero cotpyaHudectea ¢ HACA mbl BrepBble y3Ha-
NN aMeprKaHCKU TepMurH «Pl» — oH o3HauaeT Principal Investigator, unu
no-pycckn — naeHbin Viccneposatenb. MOXHO cKasaTb, YTO B amepuKaH-
CKOW nporpaMmme KOCMUYECKMX nccnegoBaHuin ponb Pl Aasnaetca Knwoyeson.
B pamkax cBoero npoekTta Pl o6nagaeT Bceil NONHOTOM BRAcTV — Hay4HOWN,
TEXHMNYECKON, GUHAHCOBOWN, KapOBOW 1 OPraHnN3aLMOHHON. 3TOW BNACcTU CO-
OTBETCTBYET M MOJIHAaA Mepa OTBETCTBEHHOCTW 3a MPUHATbIE peLleHns 1 3a
KOHeuYHbI pe3ynbraT. MoxHO cka3aTb, uto B HACA KOMaHAHO-agMUHWUCTPA-
TMBHasA CMCTeMa ABNAETCA OCHOBHbIM MEXaHM3MOM peann3auum NPoBOAVMbIX
NPOEeKTOoB, 1 Kopnyc Pl, 6e3ycnoBHO, UrpaeT B 3TON CUCTEME KITIOUEBYIO POJIb.

B.N. Mopo3 okono npn6opa PMIRR ans kocMuyeckoro
annapata Mars Climate Orbiter

Korpa B 1990-e rogbl paspylianacb NpexHAA KOMaHAHO-aAMUHUCTPATUBHanA
cucTema ynpaBneHUA COBETCKOM KOCMUYECKON OTpacsbio, HUKTO He o3abo-
TANCA TeM, YTOObl 3aMEHUTb €€ JpYroi CMCTEMON YNpaBfieHUs, HanpaBneH-
HOW Ha JOCTMXKeHWe MOCTaBfieHHbIX Lieneln. B cooTBeTcTBUM C pernameHToM
HACA, Mopo3 6bin Pl npoekta MAPC-96, 1 oH Takxe 6bii poccminckum Pl cos-
[laBaemMoro COBMeCTHO C amepuKaHuamu npuéopa PMIRR gns npoekta HACA
Mars Climate Orbiter. Hn oguH smurpuposaswmin B CLLUA yuéHblin He mor 6bl

213



paccumnTbiBaTb Ha TaKOe BbICOKOE MOMIOXKEHME B aMEPUKAHCKOMN KOCMUYECKOM
nporpamme. BoamokHo, B TOM unciie n nostomy Bacunuin MiBaHoBUY He 3axo-
Ten yesxatb 13 Poccumn?

Celiyac MHOrO rOBOPAT M NULIYT O TOM, YTO Halle COTPYAHNYECTBO C aMepu-
KaHuamu B 90-e roapl NPOLLIOro Beka 6bl10 «Arpoil B OAHW BOpPOTa», Koraa
Haln NapTHEPbI MepeHVManu Hawun OOCTUXKEHMWA, HUYero He nepepasas
B3aMeH. B Hawem cnyyae 310 6b110 He Tak. fl NOMHI0, KaK rae-To B 1994 unm
1995 rogy B Jloc-Anamoce mbl NepBbI pa3 CTbIKOBaIM amepuKaHCcKue getek-
TOPbl C POCCUMINCKOW NEKTPOHMKON npubopa MIC, n oTKyga-To BO3HMKaNM
wymbl. Mocne gonrnx MaHUNyNALMN OKas3anocb, YTo WyMbl NPOMafatoT, ecsin
BCe 6SIOKM pa3MecTUTb Ha nmony u obepHyTb Kabenu ¢onbron. Hactynuna
HOYb, KTO-TO NMPUBE3 NMLLY W pa3noxun e€ Ha cTtone, a Aea Pl, poccunckun
1 aMepPUKaHCKNIA, NOMI3aNN Ha KOJIEHAX MO Moy BMeCTe CO CBOMMU COTPYAHN-
Kamu 1 BbIACHANM, OTKYAa B NPUOOpP NPOHMUKAeT WwyMm. 3aLén OXpaHHKK, C Co-
MHEHVEM NOCMOTPEN Ha «3TUX YMHUKOB» U HeCMeLwHo yaanunca.  He gymato,
YTO B TOT MOMEHT KTO-TO OT KOrO-TO YTO-HMOYAb NepeHrnmMan. MpumepHo B 3T0
Xe Bpemsa Mopo3 1 ero coTpyaHuKM paboTanun Hag CTblkoBKaMu 6mokoB MK-
cnektpomeTpa PMIRR gns amepukaHckoro anmapata Mars Climate Orbiter
B Jlabopatopuun peaktnHoro asuxeHuna HACA B NMacageHe — Tam Takke
COBMECTHblE KOMaHfbl PYCCKMX M aMepuKaHLEeB co3faBany HOBbIV npubop,
npoknagbliBas COBMECTHYIO IOPOTY K «KPacHOW MnaHeTe»: HelapoMm Ha3BaHue
COBMECTHOrO NpOoeKTa 3ByYasno ANA Hac, Kak no3yHr «Bmecte kK Mapcy!»

3BOHOK U3 MACAAEHDI

16 HoAbps 1996 roga Haw pPOCCUNCKO-amepuKaHckuin npubop MIC Bme-
CTe CO BCeM annapatoM «Mapc-96» oCTancs Ha OKOJI03eMHOI opbuTe 13-3a
aBapun pa3roHHoro 6noka. Ha cnepytoulee yTpo nocne HeygayHoro ctapta
B MHCTUTYTe 6bIN0 NYCTbIHHO. EWE HECKONBbKO YaCcOB HEMHOTOUYMCNIEHHbIE CO-
TPYOHMKU OBCY>KAanu BO3MOXHOCTb COXPaHUTb annapaT Ha OKOJI03eMHOW
opbuTe — BMNpoYeM, 3a4eM? — HO BCKOpEe MPULLIO COObLLIeHNE, YTO OH Cro-
pen B atmocoepe. EWé no3aBuepa mMbl COCTaBASAN NPOrpammbl U3MEPEHUN
Ha NepBOM 3Tane nepenéra, a CerofHsA oCTanncb 1 6e3 NPoeKTa, 1, Ka3anocb,
6e3 6ypywero. bblno oyeBUZHO, UTO Temepb HMKakoro «Bmecte kK Mapcy!»
He 6ypeT. A cobpan nabopaTopuio 1 CKasan CBOMM pebAaTaM, YTO He MOHU-
Malo, Kakum Tenepb CTaHeT Halle 6yayuiee, HO Nonpobyto ¢ 3TUM pa3obpaTb-
CA B TeYeHue roga. Bnpouem, oTHeCYCb C MOHUMAHMEM, ECIIN KTO-TO pewwunT
yWTM — He poxmpaacb. OpvH napeHb, Hanbonee MparMaTUYHBIA, BCKOpe
YBONUACA.

CnycTA HeCKONbKO MecALEeB pa3oyapoBaHHble eBPOMeNnckue YYacTHUKU
npoekta MAPC-96 cymenu y6eanTb pykoBoacTeo EKA poctaButb nx npunbo-
pbl K Mapcy B pamKax cneumanbHOro eBpornerickoro nNpoeKkTa, Ha3BaHHOro
MAPC-2KCIMPECC. HackonbKo MHe M3BECTHO, HUKAKUX OdUUMANbHBIX KOH-
CynbTaLUM C HaWKVM KOCMMUYECKUM areHTCTBOM e€BpOrelLbl He MPOoBOAWN,
1 3TOT NPOEKT He CNlefyeT paccMaTprBaTh Kak peabunuTaumio Hay4yHom npo-
rpammbl POCCUCKOTO NpoeKTa. YacTb eBponerickmx sKCnepmMmMeHTOB C PoC-
CUNCKUM yyactrem npoekta MAPC-96 6bina B cocTaBe MONE3HON Harpysku
€BPOMNencKoro annapara, U 3TN 3KCNepuMeHTbl Obinn yCnewHo npoBefeHbl
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Ha OKonoMapcuaHckoln opbute cnycta 8 net, B 2004 rogy. Bonpoc o Bknto-
YEeHUWN Hallero pPoCcUincko-amepukaHckoro npubopa MIC B cocta MAPC-
SKCMPECCA co MHOI HUKTO He obcyxaan.

B cepeavHe Hosbpa 1997 roga, NpuMepHO Yepes rog nocse rmbenn «Map-
Ca-96», MO34HNUM BeYepoM y MeHA AOMa pa3fanca HemnpepbiBHbIN TenepoH-
HbI1 3BOHOK — TaK B TO BPeMs 3BeHeN «<MeXAyHapOaHbIN»:

— JokTtop MutpodaHoB, 310 JlabopaTopus peakTMBHOrO ABWKeHUs, MMa-
cafieHa. Bbl cmoxeTe noroBoputb ¢ npopeccopom Moposzom? — ckasan no-
QHMNNCKLN KEHCKUI ceKpeTapckum ronoc. OT HeOXNAAHHOCTN A Npucen Ha
AviBaH. f1 3Han, yto Bacunuin ViBaHOBMY NPOAOMKaeT NOArOTOBKY SKCNepu-
meHTa PMIRR ana annapata Mars Climate Orbiter, HO y Hac ¢ H/UM He 6bIn10 Ta-
KWX COBMECTHbIX fien, Ytobbl eMy noTpeboBanocb 3BOHUTb MHE U3 AMEPUKU.
Pasganca panéxkum ronoc Mopo3a:

— Wropb, nomMHUTe, HecKonbKo neT Ha3ag Bbl npegnoxmnu amepukaHuam
HeNTPOHHbIN AeTekTop? OHU paccMaTprBalOT BO3MOXKHOCTb NOCTaBUTb Baw
npnbop Ha 6OPT CBOEro cneayloLero MapCUaHCKoro annapata. Bbl rotoBbl
caenatb Takon Npnbop? — OT HEOXKMAAHHOCTU A MONYAN HECKONbKO CeKyH[
1 oTBETUN:

— [a, Mbl, 6e3ycnoBHO, roToBbI!

Ceilyac A NOHMMAIO, UTO 3TO MPedNOXKeHNe CyYnnocb bnarofgaps yxe npak-
TUYECKM OTMeHEHHOI nporpamme «Bmecte kK Mapcy!», koTopaa dopmanbHO
eLlé cylecTBoBana B CBA3M C NPUHATbIMA Ha aMeprKaHCKMe annapaTbl Npu-
60opamu Mopo3a. MNpocTo HeToponvBas ameprKaHcKkan GlopoKpaTA JOAro
paccmaTpuviBana Hale npeasiokeHne 1 B UTore MprHAa CBOE MONOXUTenb-
Hoe peleHue. Tak, bnarogaps BbICOKOWN HayyHoW penyTaumm Mopo3a, Mbl No-
NyYynnn NnpeasioXkeHne BHOBb NieTeTb K Mapcy. Monyunnocs, 4To MHe yaanocb
BbINONHUTL CBOE obellaHne — cnycTa poBHO rof nocne rnbenn «Mapca-96»
A coobwmn cBoel nabopatopun, uto B 2001 rogy Mol nonetmm K Mapcy Bme-
CTe ¢ ameprKaHUammn. Haw Hosbi nprbop Mbl HazBanu XEH], (aHen. High En-
ergy Neutron Detector).

... Mbl TOXKE OTKPbUIU TAM BOZY

MocnepHAn aekafa NPOLWIOro Beka OKasanacb HeyAauyHow AnA BCeX Mapcu-
AHCKMX MPOEKTOB, KaK POCCUNCKMX, TaK U aMepUKaHCKMX, 0B6CYXOaBLUNXCA
B pamKax COBMECTHOI nporpammsbl «Bmecte Kk Mapcy!» B ceHTs6pe 1999 roaa
n3-3a OWKnOKM B GU3MYECKOW Pa3MEPHOCTU NPU OLEHKE MMMYbCa TOPMO-
XKeHua AnA nepexoda Ha OKOJIOMapCUaHCKyo opbuTy KocMUuyecKkui annapat
Mars Climate Orbiter ¢ npu6opom B.N. Mopo3a PMIRR cropen B atmocdepe
Mapca. Cnycta ewé aBa mecsua notepnen aBapuio Npu nocagke Ha Mapc
cnyckaemblii annapaT npoekTta Mars Polar Lander.

Takum obpa3om, oKasanochb, YTO eANHCTBEHHBIM YCNeLIHbIM Pe3ysibTaTOM CO-
BMeCTHOW nporpammbl «Bmecte kK Mapcy!» ctan HebonbLIo poCcCUnCKM Npu-
60op XEH[ Ha 60pTy annapata HACA «Mapc Ogucceii». OH yneten kK Mapcy
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B anpene 2001 ropa u cenvac, B 2014 rogy, NpofonxaeT ycnewHo paboTtatb
Ha OKONIOMapCUaHCcKom opbute.

Yepes nonroga mocne Hawero npubbITUA Ha OKONOMapPCUAHCKY0 opbuty
B mae 2002 rofa A npuwén B KOMHATY K Mopo3y n ckasan:

— Bacunun MiBaHoBuy, a mbl ¢ XEH[Jom oTKpbinn Boay Ha Mapce.
— Monogupbl, A TOXe B CBOE BpeMms OTKpbin Boay Ha Mapce.

— [a, Bacunuin MlBaHOBMY, HO OKa3anocCb, YTO BOAbl 04€Hb MHOIO. Mbl BUAUM
€€ Nof, NOBEPXHOCTbIO — TaM HaXOAMTCA BOAAHOWN NEQ BEYHOW Mep3M10Thbl.

— Hy ut0 e, A Bac no3gpasnsio!

nunor

B HosA6pe 2011 roga Mbl MCNbITany ropeyb eLlé ofgHOro NopakeHNa — Tparu-
YecKun 3acTpAn Ha OKONO3eMHoW opbuTte 1 B ntore nNormbd Haw MapCUaHCKWM
annapart «®oboc-TpyHT» — BTOpas nonbiTka Poccnn ynetets K Mapcy. Mopos
3TOro yxe He yBugen, Bacunua MBaHosnua He ctano B 2004 ropy.

Mocne mapcmaHckon akcneauunn «®oboca-2» BOT yxe 25 NeT Halwa cTpaHa
He 6blla B AafbHEM KOCMOCE, 3a npefenamy OKON03eMHOW opbuTbl. Ywwm
B MPOLLUSIOe COBETCKME CTUMYJbl MOKOPEHMNA KOCMOCA, «NpefyyBCTBME KOCMO-
ca» nomepkno. Ctano ACHO, YTO MeXaHW3Mbl PbIHOYHOW SKOHOMUKN He Npu-
cnocobneHbl ana ocsoeHua JlyHbl 1 Mapca, a apyrne mexaHu3mbl He CO3faHbl.

BosBpalyaacb K anurpady 3ToM CTaTby, 3a4aAMMCA BOMPOCaMM — BO3HUK-
HYT NN B Hallel CTpaHe BHOBb O6LIeCTBEHHble YCNOBUA, GraronpuATHble
AN OCBOEHMA KOCMoca? ABATCA N1 B Halel CTpaHe HOBbIe TaNaHTbl C «Mpef-
YyBCTBMEM KOCMOcCa» B Aylwe? Hagexabl Ha 3To BCE elé coxpaHAalTca. Mbl
aKTMBHO COTPyAHMYaeM C amepuKkaHUaMy 1 eBpornenuamm B NiaHeTHbIX UC-
CNnepfoBaHVAX, BbIMOHAA POCCUNCKME HayYHble SKCMEePUMEHTbI Ha MHOCTPaH-
HbIX MeXMMaHeTHbIX annapaTtax. Mbl pa3pabaTbiBaeM Oyayuive niaHeTHble
POCCUINCKME NPOEKTbI, COPUM, KyAa Npexkae cnefyeT noneteTb HaWmM Koc-
MOHaBTamM — Ha JlyHy? nnm moxet 6biTb — cpa3y Ha Mapc? U paccka3biBaem
cTygeHTam o Tom, Kak B 1971 rogy B.W. Mopo3 nposogun cBon nuoHepcKkme
nccnegoBaHnA Ha 60pTy NepBOI JoneTeBLe A0 «KPaCHOW NAHETbI» COBET-
CKOW aBTOMAaTUYeCKou ctaHuum «Mapc-3».



O CBbIBLWUEMCA W HECBbIBLUEMCA:
OTAEN NJIAHET 2004-2014

O.U. Kopabnée, 0okmop ¢pusuko-mamemamuyeckux Hayk, UKU PAH

1. MARS EXPRESS

Bacunun MBaHOBMY 3aKOHUMN CBOW BOCMOMMHaHUA npoektom Mars Express.
fl HaUHY CBOW 3aMUCKK C TOTO e MPOeKTa N MPOAOIIXKY NX B TOM XKe «MPOeKT-
Hom» Knitove. [Ana nabopaTtopum B.W., ana Hawero otgena pabota Hag npu-
60pamun Mars Express B o4eHb HEMPOCTOE BPeMA CTasia NyTéM K BbPKUBaHUIO,
nepexofom K HOBOMY Crocoby cyulectBoBaHus. K Tomy xe, Mapc — niobu-
Mas nnaHeta B.W. MosTtomy A pacckaxy o Mars Express nogpo6Hee. MNpoekT
OKa3sasca oveHb ycnewHbim. B AHBape 2014 roga ncnonHunocb 10 net ¢ Ha-
yana HayuHblx HabnogeHuin. CNyTHUK ycnelwHo paboTtaeT Ha opbuTe BOKpYyr
Mapca, n pecypcol KA ewé He ncuepnaHbl. Hukorga paHblue Ham Tak He Be3-
no c Mapcom.

MmaBHble gna Hac npubopbl MpoeKkTa — TpU cnekTpomMeTpa: dypbe-CneKkTpo-
meTp PFS, kaptupytowmn cnektpomerp OMEGA n cnektpometp Ansa atmo-
cdepHbix 3agay SPICAM. Momumo 3Tx NpubopoB Ha GOPTY HaxopaTCs He-
MeLKasa cTepeokamepa Bbicokoro paspelueHna HRSC, «kamepa Honkyma»,
Ta »Ke camas, uto cToana Ha 6opTy «Mapc-96» Ha nnatpopme APIYC, n Hus-
KOYacTOTHbIV pagap MARSIS, nsrotoeneHHbin B Utanun n CLLUA, 3ameHuBLINiA
aHanornyHbin pagap WP, ctosswnin Ha «Mapc-96». LLiBeacknm akcnepumer-
ToM ASPERA, nocBsALWEHHBIM aHanu3y s3k3ocdepbl Mapca, pyKoBoauT 6bIBLIMIA
cotpyaHuk VKW, a cenyac nuaep kocmuyeckoin Hayku B LLBeunn, Crac bapa-
6aw. MpoBoANTCA TaKKe HEMELKMI SKCNEPVMEHT MO PagnonpoCBEeYNBaHUIo,
MaRS, koTopbii ncnonb3yet nepepatumk KA n HasemHble cpeacTsa. Hawm
konnern u3s TEOXW A.T. basnnesckuin n M. A. /IBaHOB ycnewHO COTpyAHUYa-
l0T B HayuyHoW komaHge HRSC, BbixogAT nybnmnkaLmy o4eHb BbICOKOTO YPOBHA.
K cokaneHunto, He oUeHb CNOXWIOCb B3ammogencTeme ¢ komaHgom MARSIS:
rpynne H.A. ApmaHfa y#anocb «BKIVHUTBLCA» NNWb B UCC/IeOBaHUA NOHO-
chepbl Mapca no 3TMM AaHHbIM. Bnpouem, Mo rnaBHOW LENN 3KCnepUMeH-
Ta — 30HAMPOBAHMIO TPYHTa Ha KWIIOMETPOBYIO rMyOrHy AnA onpefeneHuns
rPaHWLbl BEUHON Mep3NioTbl — ybeauTeNbHbIX Pe3ynbTaTtoB Tak U He nony-
yeHo. [laHHble ASPERA nHTepnpeTupoBanu Heckonbko coTpyaHukos MKW, Ho
BCE OHM K MOMEHTY 3anycka yxe pabotanun nn6o so ®paHuumu, nnéo B lepma-
HUK. HekoTopoe Bpemsa OHU eLLé YNCANANCD B UHCTUTYTe, Yyullan Haly CTa-
TUCTVKY Ny6nmnKaLmii, Ho 3aTeM 6blin yBOseHbl. Cellvac K 3TOMy SKCnepumeH-
Ty B Poccun nmeeT oTHoLweHre TonbKo AnekcaHap prropbes, 3aWuTrBLINIA
PhD nop pykosoactesom Craca B KnpyHe 1 3aTeM BEPHYBLUMIACA B NIAa3MeH-
HbI otaen UK.

Momumo npubopos opbutepa (obwern maccor 90 kr) KA HEc K Mapcy noca-
[ouYHbIN annapat Beagle-2. MoXHoO ¢ NofHbIM OCHOBaHMEM Ha3BaTb Beagle-2
MaJion CTaHUMeN, Kak no Macce (33 Kr), Tak 1 No opraHn3aumm paboT: 3a CTaH-
LMo OTBEYANO He KocMuryeckoe areHTcTBO ESA, a Pl B 6putaHckom OTKpbITOM
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yHuBepcuTeTe, KonvH Mununpkep. 3a manble ctaHumm «Mapc-96» Takxe OT-
Beyano He HIMOJI, a KW B nuue B.M. JlIuHKnHa. Kak n3BeCcTHO, nNocagka
Beagle-2 3aBepwmnacb katactpodoil, NPUUYEM, B KAKO MOMEHT 1 MO KaKOM
npuYnHe OHa NPOn30LWa, — HensBecTHO. B KoHue 2003 roga cpeacTBa Mac-
COBOI MHPOPMaLMKN APY>KHO PacnpPOCTPAHWIAN 3TOT HEraT!B Ha BECb MPOEKT,
3a6bIB 06 OCHOBHOW, OP6UTaNIbHON €ro YacTu. BO3MOXHO, 3TOT LWOK NOBAUAN
Ha TO, YTO B LIeJIOM MO MPOEKTY He BbIWIO HY OAHOr0 CNeLnanbHOro BbiMnycka
BeAyLMX KYPHaNOB, Kaxabl Pl BbkuBan B ognHOYKY. A, MOXeT ObiTb, Aeno
B HEKOTOPOW MaccMBHOCTU nepsoro Project Scientist, AryctnHa Ynkappo. Ha
cobpaHMAX HayYHO KOMaHZbl, KOrga Mexay 3KCneprMeHTaMm Aenunuce pe-
cypcbl KA, eMy npuxogmnocb oyeHb TPYAHO C TaKMMKU NepCoHakaMun Kak lep-
xapg Hoikym (HRSC), »Kan-TNbep bubpuHr (OMEGA), Buttopuo ®GopmunsaHo
(PFS). Ha doHe unx »apKux JUCKycCUin faxe cBepxakTuBHbIN MKaH-Jly bepTo
(SPICAM) Ka3anca COKOMHbIM 1 KOHCTPYKTUBHbIM.

B Poccuun paboTa Hag npubopamn Mars Express Hauanacb B 1998-1999 rogax.
MNepBoe 1 oyeHb He3HauUTeNbHOE GUHAHCUPOBaHME OT HeaBHO CO34aHHO-
ro PocaBrakocmoca 6bino nonyyeHo nuwb B 2000 roay. B.W. pacnopsauncs
noTpaTUTb ero Ha ckaHep npubopa OMEGA. OcTtanbHble paboTbl BHayase Be-
NINCb Ha CpefCcTBa eBPONenCKMX NapTHEPOB, OKa3blBaBLUMX Ham Mocne aBa-
pun «Mapc-96» «bpaTcKyto nomoLlb». MNocTeneHHo, 1 BO MHOroM 6rarogaps
ycnexy 3KkcnepumeHTa Uirops Mutpodarosa Ha KA Mars Odyssey, B areHTCTBe
NOABWUIOCb MOHUMAHUE, YTO ManbiMK CPeACTBaMM AOCTMIAITCA OYEHb XOPO-
Wwne pesynbTathbl, N GUHAHCMpPOBaHWE NPUOOPOB A MHOCTPAHHbBIX MUCCU
cTano npuiemnembim. K coxkaneHuto, 3To Npom3oLWso yxe 6namxKe K 3anycky
Mars Express.

Bce Tpu cnekTpanbHbiXx Npubopa, NNaHUPOBABLUUXCA €LE B POCCMINCKOM
npoekte MAPC-96, co3aaHbl € CyLeCTBEHHbIM POCCMINCKUM yyacTuem. Mpu-
60p OMEGA cnyXXnuT gns MmuHepanornyeckoro kaptuposanus. SPICAM n PFS
npefHa3HauyeHbl, B OCHOBHOM, AJ1A MCCNefoBaHMA aTMochepbl U KavMmaTa
nnaHetbl. TexHnyeckn npubopbl OMEGA n PFS 6nau3km K cBoum npepLue-
cTBeHHUKam B npoekte MAPC-96. Maccy Hosoro SPICAM npuwnocb ymeHb-
WNTb NOYTM HA NOPSAAOK, UTO NoTpeboBano NPUMeHeHKA NpY ero cosgaHnum
COBEpLUEHHO HOBbIX MOAXOAOB. PaccmoTpum Tpu cnekTpomeTpa C Halvm
yyacTmem no nopaAaKy.

OMEGA

Mpubop OMEGA (dpaHuy3ckan abbpeBmatypa — obcepBaTopua ana MUHe-
panos, NbJoB 1 aKTUBHOCTN) — dpaHLy3ckui, nog pykosoactsom K.-T. bu-
6puHra. O npeabicTopumn Nprbopa, HenocpeaCcTBEHHO CBA3aHHON ¢ Bacunu-
em ViBaHOBUYeM, MHe MHOTO pacckasbiBan MKaH-lbep.

Mocne ycnewHoro coBmecTHoro skcnepumeHta WMKC — wuHpakpacHoro
crnekTpomeTpa Ana mnccnegoBaHunsa KomeTbl fannea B npoekte BETA — B.U.
npurnacun ero genatb nepsbi KapTupylowmin NK-cnektpomeTtp gna mnccne-
JoBaHUA MuHepanorum Mapca B nnaHupyemom npoekte ®OBOC. 3apgauva
CTaBMnacb HoBas 1 6naropofHasn: obHapyxuTb Ha Mapce cnefbl feATenbHO-
CTV BOAbI U rMApPaTNPOBaHHbIe MUHepasbl. Ha Bna)kHoe npoLuioe yKasblBanu
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¢doTorpadum «BUKMHroB»: Cyxue pycna pek, AOMvHbl, 03épa... Pe3ynbrat nin
3TO KPaTKOBPEMEHHbBIX COOBbITUIA UK AAnTeNibHbIX 3nox? MoxeT 6bITb, Xug-
Kol Bofbl BOOOLLE He 6biNo, @ AONVHbI — pPe3ynbTaT IeAHUKOBOW 3po3nn?
Takumm Bonpocamu 3aflaBanucb Torga reonoru. Ans nccnegoBaHUs noeepx-
HOCTV Hanbonee MHPOPMATMBEH AMaNa3oH OTPAKEHHOIO COMIHEYHOTO MU3NYy-
UEHWA, COOTBETCTBYIOLMI GNVXKHeMY 1 cpepHemy VK-guanasoHy, 1...5 MKM.
OH BK/IOYaeT MosioCbl OCHOBHbIX NMOPOA006Pa3syoLMX MUHEPASIOB U ONTU-
ManeH Ans NovcKa rmapaTMpPOBaHHbIX MUHEPANOB, MVH, 0CaJOUYHbIX MOPOA.
Mo cpaBHeHWIO ¢ TennoBbiM MK-Arana3oHoM 3Tu JaHHble CYLeCTBEHHO ner-
ue nopdalTcA MHTepnpeTauun. Mo mepe ABMXKEHUA KOCMUMYECKOro annapara
BOONb OPHUTHI CTPOUTCA N306PaKeHEe NOBEPXHOCTY, KaX 4o TOUKEe KOTOPO-
ro coorBeTcTByeT crnekTp. ToHKasa atMocdepa Mapca ocTaBnseT cBOOGOAHbBIM
[NA aHaNM3a NPaKTUYeCKn BeCb CMeKTPanbHbIA ANaNasoH 3a UCKIYeHNeM
HeCKOJIbKMX YYaCTKOB, rae npeobnapaet atmochepHoe nornoueHre. C apy-
roil CTOPOHbI, NOBEPXHOCTb Mapca NouTn NOBCEMECTHO MOKPbITa CI0EM TOH-
KO3epHUCTOW MblfiM OJHOPOLAHOIO COCTaBa. ITO HECKONbKO CHUXAET MOTEH-
urasn ANCTaHLMOHHbIX CMIEKTPAsIbHbIX U3MEPEHN.

Bbin coenaHbl nepBble NPUKMAKK 1 NocTpoeH npubop MCM (uHdpakpac-
HbIi cnekTpomeTp Mapca) Ha grmana3oH 0,8...3,1 MKM, MeoLWuniA CeKTpanb-
Hoe pa3pelleHne okono 50 HM. [1Ba KocMuueckux annapata, «Doboc-1»
n «®oboc-2», ObIIM 3anyLeHbl C FMaBHON Lenblo — NpubansmTbca kK ®obo-
Cy, UCCnepoBaTb €ro M BbICAAUTb Manble cTaHuuu. M3-3a npobnem, KoTopble
BbIACHUINCb MHOFO Mo3gHee, — MNofo3peBaeTcA AedeKkTHaa cepua paano-
3NEKTPOHHbIX KOMMOHEHTOB — YynpassieHne annapatom «Doboc-1» 6bino
notepaHo ewé Ha nepenéte. «Pob6oc-2» Bbiwen Ha opbuty Mapca, npopa-
60Tan Ha opbuTe, 6mM3Kol K opbute Moboca, okono 1,5 mecaues, HO nepeq
conmxkeHnem ¢ PobocomM C HUM TaKxke Oblsla NoTepsaHa cBA3b. OgHako cepun
HabloAeHN SKBaTOPMAbHbIX PaioHOB Mapca ¢ 60/blOro PacCTOAHUS —
BbicoTa opbuTbl Poboca okono 6000 KM — cocToAnacb. Yaanocb NpoBecTu
MUHepanormyeckoe KapTMpoBaH/e HECKOSIbKUX PalloHOB C NPOCTPaHCTBEH-
HbIM pa3peLleHnem npumepHo 20x30 Km. Toraa 6b11v 06Hapy»KeHbl MULLb NO-
poaoo6pasyiolLme MUHepansbi .

Mpu nogrotoBke npoekta MAPC-96 6bina nocTaBneHa 3ajaya paclMpuUTb
CneKkTpanbHbI gnanasoH MK-cnektpomeTpa, ynyywmnTb paspelleHne Ha no-
BEPXHOCTU TaK, UTOObl NMONYy4YMTb FNobasibHOEe MUHEpanornyeckoe KapTupo-
BaHve Mapca. Hauanacb pabota Hafi coBMecTHbIM npubopom. MapannenbHo
B CLUA wna pabota Hag KA Cassini, B cocTaBe Nosie3HOM Harpy3kn KOToporo
6b1n KapTupytowmin MK-cnektpometp VIMS. Mo cnosam brubpuHra, B Kakon-T1o
MomeHT B VIKWU nprexana komaHga u3 CLUA n npegnoxuna VIMS Kak ocHOBYy
aKkcnepumeHTa gna KA «Mapc-96». MoxHo cebe npeacTaBuUTb MepcnekTmB-
HOCTb TaKoOW Koornepauuu: Kaptupylowmnin MIK-cnektpomeTp, KnioyeBon npu-
60p AnA nccnefoBaHMA CBONCTB NMOBEPXHOCTHW, 6bin daBoOpUTOM BCex Byay-
LMX (B OCHOBHOM, amepuKaHCKMXx!) NaaHeTHbIX MUCCUIA. K TOMY e, KOMMaHuK
CLUA Torga 6biiv eAUHCTBEHHbIMK Npou3soanTenamm MK-maTtpuy, (M o cux

' Bibring J.-P, Combes M., Langevin Y., Soufflot A., Cara C., Drossart P, Encrenaz T,

Erard S., Forni O., Gondet B., Ksanfomalfty L., Lellouch E., Masson P, Moroz V., Ro-
card F., Rosengqvist J., Sotin C. Results from the ISM experiment // Nature. 1989.V. 341.
P.591-593.
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nop, 6e3ycnoBHo, NMAMpPYIT B 3Tol obnactu). Torga-to Bacunuin MiBaHoBuy
N CKa3an CBOE Beckoe cCJIoBO: «Y Hac yxe ecTb MK-cnektpomeTp — ¢ dpaH-
Ly3ckumn Konneramu. Ecnm xoTnte, — mMoxeTe NprcoefuHATbLCA...» HekoTo-
poe Bpemsa npubop gaxe HasbiBasicad OMEGA-VIMS, Ho ganbHenwero pasBsu-
1A B npoekTe MAPC-96 koonepauuma ¢ CLLA He nonyunna. 3aTto 3TOT anum3on
onpegenun BClO JanbHenwyo Kapbepy brubpuHra: noMumo cosfaHus npu-
6opa OMEGA oH Bowén B KomaHgbl NIMS/Galileo, VIMS/Cassini, a B ganbHen-
lweM — CTasn KJYeBbIM YHaCTHUKOM eBponencknx akcnepumenTos VIRTIS/
Rosetta, DAWN, SIMBIO-SYS/Bepi Colombo, MAJIS/JUICE.

Mpnb6op OMEGA ana npoekta MAPC-96 coctoan n3 Tpéx KaHanoB: ABa WH-
dpaKpacHbIX U oavH BUAMMOrO Amana3oHa. VK-cnekTpomeTpbl 6binn m3ro-
ToBJIeHbl BO OpaHuun, BUAMMbIA KaHan — B WTanun, a BXOQHOWN Teneckon
n ckaHep npubopa — B UKW PAH. AkpoHum OMEGA, Observatoire pour la
Minéralogie, I'Eau, les Glaces et |'Activité, npegnonaraeT, 4To NOMMMO COCTa-
Ba MOBEPXHOCTW, MMHEpanorny npubop MoXKeT pacro3HaBaTb BOAY, NbAbl,
rMapaTMpOBaHHblE MUHeparsbl, UcciefoBaTb B3aMMOAENCTBUE aTMocdepsl
1 NMOBEPXHOCTY, LMKJIIbl BOAbI 1 YIIEKMCIIOro rasa, npoueccbl GopMupoBaHma
N Pa3BMTMA KOPbI NSIAHETbI, 06Pa30BaHMA U COXPAHEHMA BO3MOXHbIX 0brTae-
MbIX 30H.

Ona npoekta EKA Mars Express 6b11 B3AT 3anacHON Npubop, yxKe caenaHHbIN
ana MAPC-96. bbin 3ameHEH nuwb cKaHep npubopa: poccuiickre BepyLine
B.A. Kotuos n3 K/ n 3.U. Poxasckun ns CKb MKW B Tapyce npuHsanu pelue-
HWe ero «0CoBPeMEHUTb». B cBA3M ¢ ocobeHHocTMM opbuTbl KA Mars Express
pa3peweHne npmoopa OMEGA Ha noBepxHocTn Mapca meHseTca oT 300 m
b0 5 km. Mpu 3ToM None 3peHnsa Npubopa, COOTBETCTBYOWEE 1 NUKCENy, Co-
cTaBnsAeT 1,2 Mpag, a CKaHMpPOBaHWe Nonepék BeKTopa opbuTanbHON CKopo-
CTV NO3BONAET KapTMPOBaTb Ha MOBEPXHOCTY NMAHETbl NOSIOCY OT 45 KM (npwu
HabnoaeHnsax N3 nepuueHTpa) o 600 KM. Kaxkgor Touke Nosly4YeHHOro Takum
06pa3om N306parkeHNs COOTBETCTBYET CNEKTP B AnanasoHe 0,35...5,1 MKM.

C Bbixogom Mars Express Ha opbuty Bokpyr Mapca B Hauane 2004 roga Ba-
cMnnin MIBaHOBUY C 3HTY3Ma3MOM «HAKMHYMCA» Ha MoCTynawowue AaHHble
OMEGA v PFS. Uutunpyto noutn gocnosHo: «Mepsble HabntogeHus KOxHoI no-
nApHow wankvu Mapca noaTBepaAnan, YTo NOCTOAHHAA WankKa (B KOHLe fieTa)
COCTOUT 13 YFNEKNCIIOTHOIO SibAa, 1 NO3BONUNU BrEpPBble 0OHaPYXNTb B HEl
BoaAHoM néa. MonapHble wanky Mapca coCTOAT U3 ABYX YacTell — Ce30HHOMN
1 nocTosHHOW. Ce30HHaA YacTb — KoHaeHcaT CO, — pa3BMBAETCA OCEHbIO
1 31MOW, a BeCHOM ucyesaer. MNpunpona NOCTOAHHBIX LWWAMNOK, COXPaHAOLMNXCA
B6/IM3M MONIOCOB faxe neTom, 6bi1a paHblie MeHee AcHa. NoctoaHHaa Ce-
BepHasA nonAapHas Wwanka 6onee Ténnad. OHa COCTOUT U3 OBLIYHOFO BOJHOIO
nbaa. Micxoaa M3 HU3KOWM TemnepaTypbl MOCTOAHHON YacTy KOXHOW Luanku
CUMTaNoCh, YTO OHa coctouT n3o nbga CO,, Ho Ao Mars Express npsambix noa-
TBEPXAEHMIN 3TOMY He 6bino. Vx nonyunnn NK-cnektpomeTpbl cnyTHUKa Mars
Express».

Ha KOXXHOM MonApHON wWanke B CreKTpax TPEX dKCNEPUMEHTOB OTOXAECT-
BneHbl nosiocbl nornowenus CO,-nbaa. Jlén CO, BKMoYaeT npumecn nbaa
H,O v nbinwn, pacnpeseneHne KOTOPbIX HEOAHOPOAHO. KapTbl, NOCTPOEHHbIE
no aaHHbiM OMEGA c pa3pelteHuem 1...3 KM, FOBOPAT O TOM, YTO YYaCTKU BO-
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OAHOrO fibJla HAXOAATCA MO KpasM KpPynHbIx obnactei CO,-nbpa. B covetaHum
C aHANN30M KOHTEKCTHbIX CHUMKOB MGS MOXHO caienaTb BbiBO, YTO TOJLMHA
CO,-nbAa He NPEBbIWAET HECKOJIbKUX METPOB. JTUM MCCNIEA0BAHVAM MOCBA-
LeHa NoCNeAHAA NPUKN3HEHHanA ny6nuKkauma B.A.

[anbHenwmne nccnegoBaHna noctossHHoM CeBepHON MOSIAPHONM LWanky BO
BTOPOWV NOJIOBMHE neTa NOATBEPAUNIN e€ COCTaB — BOAAHOW NéQ — 1 NO3BO-
NN NPOCeanTb yBENMYEHNE pa3Mepa NefAHbIX YacTuL CO BPeMeHeM. YcTa-
HOBJIEHO, UTO 3arpA3HeHue NbAa Mbifblo HE3HAYNTENbHO: << 1 %.

BrnepBble nonHoe MuHepanornyeckoe KapTupoBaHue Mapca (3a mckniove-
HMeM MONAPHbIX palioHOB) 6blNO MpoBefeHO B TensioBom VK-gnanasoHe
C paspeweHnem 3 kM npubopom TES Ha KA MGS.* Bbinu onpepeneHbl pac-
NPOCTPAHEHHOCTb OCHOBHbIX Mopof, 6a3anbTbl, XapakTepHble ANA APEBHUX
BO3BbILUEHHOCTEN tora, U aHAe3nTbl Ha 6onee MOMOAbIX CEBEPHBIX PaBHMHaX.
«BnaxxHoe» npownoe nnaHeTbl 6bIO NOATBEPXKAEHO NOKaNbHbIM AeTeKTu-
poBaHMeM remaTuTa, MUHepana, bopmupylowerocas B NPUCYTCTBME BOAbI,
UM B reoTepmanbHbiXx Bogax. OcagouHble Nopoabl, KapOboHaTbl U MWHbI, pe-
3yNnbTaT XMMUYECKOrO BbIBETPMBAHWA B MPUCYTCTBME BOAbl, OOHapyeHbl
He 6bl1M, YTO NO3BONWIIO CAENaTb BbIBOAbI O TOM, UTO B UcTopum Mapca npe-
obnapan cyxoi XonoaHbIi Knumart. TakKe He yaanocb 06HapyXutb cynboatbl,
NPU3HaKN BYNIKaHWYECKNX MPOLEeCcCoB.

bonee nHbOpPMaTUBHLINA CNEKTPanbHbIN AnanasoH M Ha NoOpAfOK Nydllee
NPOCTPAHCTBEHHOE pa3pelueHne B 3kcnepumeHTe OMEGA nossonunu Ham-
TN ropasfio 6osblle MUHEPANOB W CAenaTb KouyeBble BbIBOAbI 06 nctopumn
KnumaTta Mapca. MNMopopoobpasylowmne cunmnkatbl ¢ NPUMECbIO XKene3a 00-
Hapy»eHbl N KapTMpoBaHbl B 06ourx nonywapwusx. Mo nonoce 1,9 Mkm oTo-
KOeCTBNEHbl rMAPaTUPOBaHHbIE MUHEPaNbl, PUANOCUANKATbI. TN NPOJYKTbI
BbIBETPUBAHUA B NPUCYTCTBME BOAbI, COPT MVH OblNN O6HapY»KeHb! LB Ha
OrPaHNYEHHBIX YYacTKax, COBMAZAOWMX C OOHAKEHUAMN APEBHUX KPATEPOB.
B TO e Bpemsa nx He 0OKa3anoCb B OKPECTHOCTY KpaTepoB, NPeanonoXnTeb-
HO BCKpPbIBAKLWMX YPOBEHb BEYHOW MEP3/0Thbl, @ TakKe B MECTHOCTAX CO
cnepgamu gpesHux pycen. DunnocnnnkaTos He BUAHO U Ha 6onee Monogblx
CeBEPHbIX BY/TKaHNYECKMX PaBHMHAX, @ 3Ha4uT, BbIBETPUBAHME B 3TOT Nepu-
of UCTOPUN NJIAHETbI NPOUCXOANNO 6e3 NPUCYTCTBUA BOoAbl. Bo MHOrUx me-
CTax, Kak NpaBuno, COBNAJaoLWMX CO CBET/IbIMM OTIOKEHUAMUN, OOHAPYKEHbI

2 Bibring J.-P, Langevin Y, Poulet F,, Gendrin A, Gondet B., Berthe M., Soufflot A., Dros-
sart P, Combes M., Bellucci G., Moroz V., Mangold N., Schmitt B., the Omega Team. Pe-
rennial water ice identified in the south polar cap of Mars // Nature. 2004. V. 428.
P.627-630.

Langevin Y, Poulet F, Bibring J.-P. Schmitt B., Douté S., Gondet B. Summer evolution of
the north polar cap of Mars as observed by OMEGA/Mars Express // Science. 2005.
V.307.N.5751.P. 1581-1584. doi: 10.1126/science.1109438.

4 Christensen P.R., Bandfield J.L., Hamilton V.E., Ruff S.W., Kieffer H.H., Titus T.N., Ma-
lin M.C., Morris R.V., Lane M.D., Clark R.L., Jakosky B. M., Mellon M.T., Pearl J.C., Con-
rath B.J., Smith M. D., Clancy R.T., Kuzmin R. O., Roush T., Mehall G. L., Gorelick N., Bend-
er K., Murray K., Dason S., Greene E., Silverman S., Greenfield M. Mars Global Surveyor
Thermal Emission Spectrometer experiment: Investigation description and surface
science results // J. Geophysical Research. 2001. V. 106. Iss. E10. P. 23 823-23 871.
doi: 10.1029/2000JE001370.
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rmapaTMpoBaHHble cynbdaTbl. Kap6oHaTbl, NOrnoTuBLLNE Ha 3eMsie OCHOBHOM
3anac atmocdepHoro CO,, B 3KcnepumMeHTe 06HapyKeHb! He 6binu.

COBOKYNHOCTb HOBbIX AaHHbIX, MPMOOPETEHHBbIX B dKcnepumeHte OMEGA,
C MCMNONb30BaHMEM HOBbIX XPOHONMOMMYECKNX OLEHOK, MOMYYEeHHbIX, B OC-
HOBHOM, ¢ nomoLbto kKamepbl HRSC npoekta Mars Expresss, nossonuna cge-
naTb BaXkHble BblBOAbI 06 3BONIOUMM KnumaTa Mapca. Tak, ABe LWMPOKO pac-
NPOCTPaHEHHbIe TPyNnbl rMAPaTUPOBAHHbIX MUHepanoB, GuUANOCUANKaTbI
n cynbdatbl, 06pa3oBannCb B CyLECTBEHHO pPasHble NePUOAbI: MUHbI, NpK
bopmumpoBaHne KOTopbIx TpebyeTca BoAa, — B PaHHUI Nnepuog Hoaxuincko-
ro nepvopa, a cynbdatbl, popmupylolmecs B KNCNOW 1, CKopee BCero, fo-
CTaTOYHO Cyxol cpepe, obpa3oBanncb No3xe — B nepuog ~4-3,5 mnpg net
Hazan.’ Takum o6pa3om, neprog «paHHero Ténnoro Mapca» Mor 3aKOHUMTb-
CA CyWeCTBEHHO paHblue, YemM MpegnonaraeT KnaccMyeckas XPOHOJMOrus.
B panbHenwem Mapc ocTaBanca Cyxmm, U akTUBHOCTb Ha ero MoBepPXHOCTM
6bl1a CUNBbHO OrPaHMYEHa, YTO MO3BONUIIO MefJsIeHHbIM NpoLeccam oKuche-
HMA 1 BbIBETPMBaHMA cGOPMUNPOBaTb COBPEMEHHDIN OONMK NNaHeTbI.

3aragka kapboHatoB Ha Mapce 6bina pelweHa nosgHee. [1na ux yBepeHHow
naeHTdmKaumm notpeboBanoch ewé 6osbluee NPOCTPAHCTBEHHOE U CNeK-
TpanbHoe pa3spelueHne npubopa CRISM Ha KA Mars Reconnaissance Orbiter.
70T NpMbOp, B CamoM Jene, «pa3BeAblBaTeNbHOro» Knacca, no3sonun obHa-
PYXUTb ApeBHUE KapboHaTbl, B KOTOPbIX, BO3MOXHO, 3aXOPOHEHa paHHAA aT-
Mocdepa Mapca B 04eHb orpaHUYeHHbIX obnactsax. OHW HabnopaTcs, CKo-
pee Bcero, B 06HaXKeHUAX, Ha CKNOHAX JONIMH U METEOPUTHBIX KPaTepos.

Neukum G., Basilevsky A.T., Kneissl T., Chapman M. G., van Gasselt S., Michael G., Jau-
mann R., Hoffmann H., Lanz J. K. The geologic evolution of Mars: Episodicity of resur-
facing events and ages from cratering analysis of image data and correlation with
radiometric ages of Martian meteorites // Earth and Planetary Science Letters. 2010.
V.294. P.204-222.

5 PouletF, Bibring J.-P, Mustard J. F., Gendrin A., Mangold N., Langevin Y., Arvidson R.E.,
Gondet B.,, Gomez C,, Bertheacute M., Erard S., Forni O., Manaud N., Poulleau G., Souf-
flot A, Combes M., Drossart P, Encrenaz T., Fouchet T., Melchiorri R., Bellucci G., Altieri F.,
Formisano V., Fonti S., Capaccioni F., Cerroni P, Coradini A., Korablev O., Kottsov V., Ig-
natiev N., Titov D., Zasova L., Pinet P, Schmitt B., Sotin C., Hauber E., Hoffmann H., Jau-
mann R., Keller U., Forget F. Phyllosilicates on Mars and Implications for Early Martian
Climate // Nature. 2005. V. 438. P. 623-627.

7 Bibring J.-P, Langevin Y, Mustard J. F, Poulet F, Arvidson R, Gendrin A, Gondet B., Man-
gold N., Pinet P, Forget F, Berthé M., Gomez C.,, Jouglet D., Soufflot A., Vincendon M.,
Combes M., Drossart P, Encrenaz Th., Fouchet Th., Merchiorri R., Belluci G.C, Altieri F,
Formisano V., Capaccioni F,, Cerroni P, Coradini A., Fonti S., Korablev O., Kottsov V., Igna-
tiev N., Moroz V., Titov D., Zasova L., Loiseau D., Pinet P, Douté S., Schmitt B., Sotin Ch.,
Hauber E., Hoffmann H., Jaumann R., Keller U., Arvidson R., Duxbury T, Forget F., Neu-
kum G. Global Mineralogical and Aqueous Mars History Derived from OMEGA/Mars
Express Data // Science. 2006.V. 312. N. 5772. P. 400-404.

8 Ehimann B.L., Mustard J.F, Murchie S. L., Poulet F, Bishop J. L., Brown A.J., Calvin W. M.,
Clark R.N., Des Marais D.J., Milliken R.E., Roach L.H., Roush T.L., Swayze G.A., Wray J. J.
Orbital identification of carbonate-bearing rocks on Mars // Science. 2008. V. 322.
P. 1828-1832.
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PFS

O npepgbictopumn dypbe-cnektpometpa NOC n ero cozgaHnm nogpobHo pac-
ckazanu Bacunuin UeaHoBuu (cm. c. 101) n A. TpuropbeB (cm. c. 268). YTo xe
yAanocb CAenatb NP NOMoLLM 3Toro nprubopa?

MmaBHon 3apgayenn atmocdepHbix nsmeperuin MOC aBnaeTca Tepmmnyeckoe
30HAMPOBaHMe atMocdepbl B 15-Mkm nonoce CO,. Vicnonb3ys yyactku no-
NOCbI, B KOTOPbIX OMNTUYECKasd TOMWMHA ras3a pasfnyHa 1 U3nydyeHne Ha Co-
OTBETCTBYIOLWMX AJIMHAX BOJIH MPUXOAUT OT Pas3fiMYHbIX CNOEB aTmocdepbl,
MOXHO, pellas 06paTHyl 3adauy, BOCCTAHOBWTb BepPTUKaNbHbIA Npodunb
Temnepatypbl aTMocdepbl. Ha 3ToMm npuHuune paboTaloT U MeTeoponoru-
yeckue Npubopbl Ha opbuTe 3emnu. [aHHble TEPMUYECKOTO 30HANPOBaHNA
JaloT OCHOBY A1 MOHMMaHMA COBPEMEHHOIO KNmMmata ninaHeTbl 1 cy»aT and
HacTpowkn momenel obuwen Lmpkynaumum atmocdepsbl. Bnepeble npoBeaéH-
Hble Ha KA Mariner 9, Takne nsmepeHuna nposogunuce 3atem TES/MGS v npu-
60pom Nnoc.’ € 2005 ropa TeEpMUYECKOE 30HAUPOBaHME BEAET TaKXKe JINM-
60BbIN pagnomeTp MCS/MRO. Taknum o0b6pa3om, MOHUTOPUHT KnnmaTta Mapca
npoponxaeTcsa HenpepblBHO ¢ 1998 ropa, nepekpbiBas nepuog 6onee cemu
MapCUaHCKKX neT.

Ho Hanb6onee apkum oTkpbiTem MOC cTano obHapyKeHWe meTaHa B aTMO-
chepe Mapca. B otamume oT BOAAHOro napa, Copep)kaHne KOTOporo
B 3eMHOI aTMocdepe CyLeCcTBEHHO CHMXaeTca C BbICOTOMW, obnervasa UK-
HabnoaeHNA Ha BbICOKOrOpHbIX obcepBaTopursAx, MeTaH B atMocdepe 3emnu
obuneH 1 nepemellaH paBHomepHo. Ero HabnogeHNa oueHb TPYLHbI, TPebys
BbICOKOTO CMEKTPasbHOro paspelleHrs U OAHOBPEMEHHO MAaKCUMasibHOrO
[ONIePOBCKOro CABWra ANA AeTEKTUPOBAHNA MapCMaHCKUX IMHWIA NOrnoLLe-
HuA. MNepcneKkTrBa NOABNEHNA Ha OKOJIOMapCMaHCKoM opbute cnekTpomeTpa
PFS ¢ paspetueHnem ~1,5cM™', B CNeKTpanbHbIi AManasoH KOTOPOro momna-
faeT dyHAameHTanbHasA nosioca MeTaHa Ha 3,3 MKM, HECOMHEHHO, NoaxJecT-
HYNO acTPOHOMMYECKUe HabnodeHuA U Ux aHanus. Buttopno ®opmusaHo
06baABuN 06 obHapyeHMn MeTaHa Ha KoHbepeHummn EBponeiickoro reodu-
31M4ecKoro coto3a BecHon 2004 roga. Bckope Bbiwna ctaTtba ¢ yyactmem Konum
Wrnatbesa.'’Ho paHblue 6bia onybnukoaHa ctatba B.A. KpacHononbcko-
ro C Konjeramy C BeCbMa NpPOBOKaLUMOHHbIM Ha3BaHMEM ' MO AaHHbIM Ha-
3eMHOro ¢ypbe-cnektporpada c paspelwatowein cunon ~180 000. Habnio-
denna rpynnbl M. Mymmbl nepuogmnyeckmn, ¢ 2003 roga, AokKnagbiBanancb
Ha 3acefaHnAX AMepUKaHCKOro acTpoOHOMMYEeCKoro obuecTtsa. Pesynbrathl

9

Hanp., 3acosa /1.B., ®opmusaHo B., Mopo3 B.W., bubpure X-Il., Ipaccu ., NeHa-
meoes H.W., xuypasHa M., bennyyqu X., Anemepu @., bneHcka M., Hedbix B. H., [puzo-
poes A.B., Jlennow 3., Mammata A., Mamypranu A., MowkHH b. E., Hukoneckud fO. B.,
Mayaes [. B., luy4uoru X., Pamati M., CadxuH b., QoHmu C., XamyHues . B., Xupwi X.,
SkoHomos A.[1. Pe3synbraTbl U3MepeHWli MnaHeTHOro dypbe-crekTpomeTpa Ha
«Mapc-3kcnpecc»: obnaka 1 nbifb B KOHLE l0XKHOro neTa. CpaBHEHMe C 1306paxe-
Huamn OMETA // Kocmuuyeckune nccnepoBanms. 2006. T. 44. N2 4. C. 319-331.

Formisano V., Atreya S., Encrenaz Th., Ignatiev N., Giuranna M. Detection of Methane
in the Atmosphere of Mars: Report // Science. 2004.V. 306. N. 5702. P. 1758-1761.

Krasnopolsky V.A., Maillard J.P, Owen T.C. Detection of methane in the martian
atmosphere: evidence for life? // Icarus. 2004. V. 172. P. 537-547. doi: 10.1016/j.
icarus.2004.07.004.

223



NepecmMaTpuBanch HECKONbKO Pas, N OKOHuATeNbHaA CTaTbA onybnnkoBaHa
nvwb B 2009 rogy.

B cpepHem, KonmuectBo rasa B aTtmocdepe coctaBuno okono 10 ppb
(107 06bEMHBIX YacTen). MeTaH B aTMochepe Mapca pacnagaerca nog aen-
cterem YO-u3nyyeHna (B OCHOBHOM, COIHEUHOro La) n Bpema ero »usHu
okono 300 net. [InA nopaepXaHnA Ja)ke TakOro Manoro KosivyecTBa rasa
B aTMocdepe HeoOXOAUM MOCTOAHHO AENCTBYOLWNIA UCTOYHUK. [Ina nonon-
HeHMA MeTaHa BO3MOXHbl Pa3fINYHble UCTOYHWKMW, BYSIKaHMWYECKMe, MeTeo-
pUTHblE UNKU KOMETHbIE, 1 Buonornyeckue. BynkaHuueckaa rmnotesa noka
He nopTeep)kaaeTcA. XoTA Ha nnaHeTe obGHapy»KeHbl reonormyeckre cneppl
OTHOCWTENIbHO HepaBHel (MWIMOHBI NIeT) BYJIKaHUYeCKOW aKTMBHOCTM, CO-
BPEMEHHbI OCTAaTOYHbIN BYIKAHW3M UAWN reoTepmalibHaa akTUBHOCTb He 06-
Hapy»keHbl. VIK-kapTupytowmin pagnometp THEMIS (KA Mars Odyssey), cneuu-
aNbHO CO3[aHHbIV ANA NOUCKA «rOPAYMX TOUeK», He HaWEN HU OgHOW. Takxe
YCTaHOB/EHbI OYEHb HU3KME Npefesbl Ha CojepKaHue B aTMochepe apyroro
BYJIKaHMueckoro rasa — SO,. MeTaH KOMETHOro uianm MeTeopuUTHOro Mpo-
NCXOXKAEHUA MOXET AaTb TONbKO 2...4 % Heobxoammoro notoka. C apyron
CTOPOHbI, ANA noafepXaHnA MeTaHa B aTMocdepe JOCTaTOYHO OYEHb pas-
PEeXEHHbIX KOIOHNA MMUKPOOPraHN3MOB-METaHOTeHOB Ha MOBEPXHOCTU UK
nop noeepxHocTbio Mapca. PaccmaTpurBaloTca u gpyrme runotesbl, Takne Kak
BbI6GPOCHI CKOMaeMoro MeTaHa, obpasoBaBLuerocs paHee B uctopum Mapca
B pe3y/ibTaTe MarmaTuyeckmx NpoLeccoB, HA3KOTEMMNEPaTyPHOro CMHTe3a.

Bce HabniopeHnAa mMeTaHa HaxoAATCA Ha Mpefene AeTeKTUpPOBaHUA. B crnek-
Tpax MNOC pagom ¢ Habniogaemon Q-BeTBbio GyHAAMEHTaNbHOWM NONOCHI Me-
TaHa MPUCYTCTBYIOT CXOAHblE MO BeIMUMHE 0COBEHHOCTH, He coBnagatoLime
C MopzenbHbIMU crnekTpamu. [pyroi npobnemoii 3Tnx HabnopeHwid ctana
nepeMeHHOCTb MeTaHa: usmepsemoe NMOC KoNMYeCTBO raza NOCTOAHHO Me-
HAETCA, @ aCTPOHOMMYECKMMI METOAaMU MeTaH 6bin 3aperncTprupoBaH Nnlb
B 2003 roay. B muccun Curiosity meTaH 06HapyXuUTb NOKa He yaanoch: ycTa-
HOBJIEH NVWb BepxHU npepen <1 ppb. Cam daKT peTeKTMPOBaHUA 4acTo
CTaBUTCA NMOA COMHeHwue. [lencTBMTENbHO, POTOXUMMYECKOE BPEMA MM3HU
MeTaHa, OYeHb KOPOTKOEe Ha reosiornMyeckom maclutabe BpeMeHu, AOCTaTou-
HO A/1A ero MOJSIHOro MepemellnBaHUA B aTMocdepe npoueccamm LMPKyna-
UMK, YncneHHble SKCNeprMeHTbI C MOZENbIo 06LLeln LMpKynAaummu atMocohepsbl
He cMornin 06BACHNUTL NepemMeHHOCTb MeTaHa B paMKax U3BEeCTHbIX npoLlec-
coB atmochepHon Gpu3nkn n xummn. OBHapyKeHne MmeTaHa UHULMMPOBAIO
OrPOMHOE KONNYECTBO MMMoTe3 O ero NPONCXOXKAEHNN, UCTOYHMKAX 1 CTOKaX.
3HaueHVe 3TOro OTKPbITUA TakoBO, UTO K 2010 rogy co Bcell CepbE3HOCTbIO
BCTaJl BOMPOC O CreunanbHol opouTasbHON MUCCUK, NMOCBSALLEHHOM MasibiM
aTMochEepHbIM COCTABNAOLLMM.

SkcnepumeHTt MNOC, Hapagy ¢ OMEFA, — HeCOMHeHHbIi ycnex npoekTa
Mars Express. HekoTopble npo6nembl Nprubopa — 3aTAHYTble KanubpoBKMU,
BAMAHUe B16paumin oT KA Ha BOCCTaHOBNEHME MalblX COCTaBAAIOWMX B KO-
POTKOBOJIHOBOM KaHane, npobnembl C HecTabubHbIM YPOBHEM CUTHana,
BAVAOLWME HA BOCCTAaHOBNEHME a3po30/A B AJIMHHOBOSIHOBOM KaHane, —

2 Mumma M. J,, Villanueva G. L., Novak R.E. et al. Strong release of methane on Mars in
Northern summer 2003 // Science. 2009. V. 323. P. 1041-1045.
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He cKa3anucb Ha obuem maclwTtabe 1 KayecTBe usmepeHuin. U cenvac, Kak
NnokasblBaeT NPaKTMKa, OYEHb HE MPOCTO NOBTOPUTL Takon nNpubop. Bacnnun
MBaHOBMY MOT 6bl FOPAUTLCA CBOVM AETHLLEM.

SPICAM

B otnnume ot dpnarmaHckux cnektpometpos muccum, MOC n OMETA, CMTUKAM
3aHMMan noHavany cKpomHoe mecto. bonee Toro, B KoHue 1996 ropga, korga
Ha 3acefaHmm HayyHon rpynnbl no ConHeuHon cucteme EKA nop npegcepa-
TenbcTBOoM Pucto MNennvHeHa pelwanu, Kakme npubopbl «Mapc-96» MOXHO
noctaBUTb Ha Mars Express, mecta ansa 3aTMeHHoro crnektpometpa SPICAM
He HalLIoCb. DTO BMOJIHE MOHATHO: Ha «Mapc-96» aBa KaHana SPICAM, 3Bé3g-
HbI N CONTHEYHbIV, UMENN CYMMapHO Maccy 46 Kr, NpuYém 3BE3AHbIN KaHan
OblN1 YCTAaHOBNEH Ha crieymanbHon cTabununsnpoBaHHol nnatdopme MAUC.
OpHaKo HOBbIV KOCMWYECKUI annapaTt Jafi U HOBble BO3MOMXHOCTU MO Ha-
BEAEHMNIO ONTUYECKUX NPUOOPOB, 1, NMOCHe HECKONbKUX MUTepaunin C pyKo-
BOACTBOM MpoeKTa, npowso Hawe ¢ MaH-Jly bepTto npeanoxeHue: HOBbIN
nNprbop, COCTOAMN U3 ABYX CMEKTPOMETPUYECKMX KaHaNoB 1 6/10Ka dnek-
TPOHWKK obLen maccol 4,5 kr. BHauane npubop SPICAM (SPectroscopy for
the Investigation of the Characteristics of the Atmosphere of Mars) faxe Ha-
3biBanca SPICAM-Light. Mpubop npenctaBnAetr coboit KombUHaLMio ABYX
cnekTpomeTpoBs, YO- u MK-gnana3oHa, npegHasHauyeHHbIX ANA 30HAMPOBa-
HUA atmocoepbl Mapca nyTéM HabMIOAEHUSA OTPAXKEHHOTO W PacCeaHHOro
COMIHEYHOTrO M3NyYeHNa B Hagup, Ha NMMbe, a TakKe MCCNefoBaHNA BEPTU-
KanibHOW CTPYKTYpbl 1 npodunen coctaBa atMochepbl B pexrme 3BE3OHbIX
N COSTHEYHbIX 3aTMEHUN.

YnbTpadroneToBbiii KaHan NOCTPOEH Ha OCHOBE OMNTUYECKOWN cxeMbl Npnbo-
pa ALICE Ha KA Rosetta n nmeet Bcero aBe oTparkatoLime noBepxHOCTH, 3ep-
Kano Konnmmatopa u AndpakunoHHylo pewéTky. CnekTpasnbHbIi AranasoH
cyeH go 118...320 HM, OCTaBJfieH NMLWb OANH N3 TPEX CreKTpanbHbIX KaHa-
nos npubopa Ha KA «Mapc-96». B ¢okyce 3epkana HaxoguTcs Lienb Crnek-
TpomeTpa, yhandaemasa npu HabnopeHmax 3B&3a. CnekTp dopmupyeTca Ha
MaTPUUYHOM [leTeKTOpe C ycunutenem n3obpaxeHuna (MCnonb3oBaHbl AeTeKTO-
pbl ¢ «<Mapc-96»), BTopas KOOpAUHaTa KOTOPOro mcnosb3yeTtca ana rpyboro
KapTMpoBaHMA.

B VIK-kaHane poccninckoro NponsBoACTBa Mbl BNepBble MPUMEHUAN aKyCTo-
onTuyeckun nepectpavsaembln dpunstp (AOD). MK-cnekTpomeTp nepekpbisa-
eT AmManasoH 1...1,7 MKM npu pa3pewatowenn cune /AN = 1800 1 nmeet maccy
MeHee 1 Kr. Migeto ncnonb3oBaHNA akyCTOONTMKM B HaWmx npubopax NpuHEC
Anekcei lpuropbes, nosHakomuswniica ¢ t0.K. KannHHukosbim 13 BHUNO-
TPW. 370 oka3anocb oyYeHb NepCcrneKTUBHbIM HaMpaBAeHNeM, N Halle COTPYA-
HunuectBo ¢ «fOKK» npoponxaeTtca no cen AeHb. AKyCTOMTUYECKME YCTPON-
cTBa oueHb fgonroseyHbl, CMTIMKAM-UK paboTaeT Ha opbute Bokpyr Mapca
[0 crx nop 6e3 KaKnx-nnbo n3meHeHUi.

B uenom npubop coszpaH Bo ®paHuuu, UK PAH noctasun UK-cnektpomeTp,
Benbrnnckum MHCTUTYT KOCMUYECKON a3pOHOMUM OTBEYasT 38 KOHCTPYKLMIO
cnekTpomeTpa. PykoBoguTenb skcnepumeHTa 2K.-J1. bepto (LATMOS).
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OfHVM M3 MHTEPECHbIX OTKPbITWI, CAEeNaHHbIX y(D KaHanom SPICAM, cTano
oBHapy»eHNe aBpOpanbHbIX CBeYeHNil Ha Mapce.'® ITU cBeueHus, cBA3aH-
Hble C BblNafeHneM 3apAXeHHbIX YacTuL, B paioHax CryleHna CUI0BbIX -
HWIA OCTAaTOYHOrO MarHUTHOro nonsa Mapca, No cBoeli NPUPOAE aHanorMyHbI
NONAPHLIM CUAHMAM Ha 3emne, HO HabnoAATCA B YMEPEHHbIX LMpOTax.
B MOMeHT aBpopanbHOro cobbiTuA OO6bIUHBINA YNbTPadUONETOBbLIN CNEKTP
HouHoro Heba Mapca, B KOTOPOM AOMMHYPYIOT NONOChI NO, TakxKe BnepBble
o6Hapy»eHHble SPICAM'®, MeHAETCA, 1 B HEM NOABNAIOTCA BO36GYKAEHHbIE
nonocbl CO. B uHdpakpacHOM Avianasoxe 6b1N10 OTKPBITO ApPYroe HOUHOe CBe-
yeHne aTMOc<|>epb| Mapca: O (a A ) Ha 1,27 MKW, o6HapyXeHHoe nprbopom
OMEGA' 1 uccnegosaHHoe npm60p0M SPICAM."® HouHble cBeuerna NO 1 o,
ABNAIOTCA YHUKANbHbIMK Tp3icepamMn rno6anbHON LMPKynALMm BerHI/IX
cnoés atmocdepbl.

CBeyveHue Oz(a1Ag) HabslodaeTca U Ha AHEBHOW CTOPOHE nnaHetbl'’ 1 nc-
Nnonb3yeTca ANA OLEHKU COAep aHMA 030Ha, KNYeBOro nHankatopa ¢orto-
xumun Mapca, nsmepsemoro SPICAM n HenocpepacTBeHHO B Y(D-AnanasoHe
no nonoce Xaptin B panoHe 250 HM Kak B Hagup, Tak W B pexume 3aT-
meHuin.'® 3t nsmepeHna nposegeHbl SPICAM BnepBble nocsiie npoekrta
Mariner 9. Cuctematnyeckme 1 feTasibHble VM3MEPEHUA O30Ha MO3BOAUIIM
rny6xe noHATb doToxummio atmochepbl Mapca, B TOM uncie NpeanonoXuntb
BKJ1af reTeporeHHbIX peakumii Ha MOBEPXHOCTU YacTUL, a3P030/1A B BaXKHEN-
wne poToxmmmnueckme Lmknbl Mapca.
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B BocnomuHanmax A.A. TypuwreiiHa®, o6uxkeHHoro Ha P.3. Carpeesa, VKW,
1 OTAen NMaHeT 3a U3rHaHMe BMecCTe CO BCel reofie3nyeckon TeMatmukon (Ta-
XEnble NoCNeaCcTBUA 3TOrO Mbl OLLYyLAeEM A0 CUX MOP), eCTb 3aMeyaHune, 4YTo
Otgen nnaHet B.W. Mopo3sa cnepoBano 6bl Ha3BaTb oTAenom atmocoep nna-
HeT, a TOYUHee — OTAENIOM M3YYeHUsA BOAAHOro napa B atMocdepe Mapca.
Yrto npaBga, To NpaBga. dTMM-TO Mbl O CMX MOP U 3aHUMaemcA... Wccnepo-
BaHWe aTMOCPepHOro BOAAHOO LMKIa ABNAETCA OCHOBHOW Hay4YHOW 3adaven
WK-kaHana SPICAM. [lencTButenbHO, M3 OCHOBHbIX pe3epByapoB BOAbl Ha
nnaHeTe, akTMBHO YYacTBYIOLWMX B MMAPONIOrMYECKOM LUKIe (BeyHaa meps-
NnoTa, Peronut, NonApHble WanKky, atmocdepa), KONMYECTBEHHO K3MepeHbl
Wb (OPUEHTMPOBOYHO) OOBEM BOADbI, 3aKJTIOUEHHDIN B MOMAPHbIX LUAMNKaX,
1 (ropasgo 6onee ToUHO) aTMOChepHasi Boga 1 npouecchl eé nepeHoca. He-
CMOTPA Ha Masioe KOMMYECTBO BOASHOMO Mapa B pa3peXkeHHoW aTtmocdepe
(1...50 ocaxg. MKM) rob6asibHbI NePeHOC BOAbl U OCOBEHHOCTU MONAPHbIX
LWanoK OnpeaenaAlnTca KAUMaTUYecKMMU MpoLeccamu, KoTopble, B CBOIO
ouepenb, NUCCNeayOTCA NYTEM MOHUTOPMHIa aTMochepHOro BoAAHOro napa.
Mpoueccbl nepeHoca MEHAIOTCA B 3aBMCUMOCTM OT HaK/TOHA OCU 1 SKCLIEHTPW-
cuteTa Mapca, onpefensa onefeHeHus, obpasoBaHNe NefgHNKOB B HU3KUX
wupotax u T.4. SPICAM npogosikun MOHUTOPUHI aTMOCHEPHOro BOAAHOMO
napa, HayaTtbiii B npoektax Viking u MGS, ¢ 2004 no 2013 rog, u no3sonu,
BNepBble Mocsie KpaTkux namepeHuin Ha KA «Doboc-2», getanbHO nccneno-
BaTb BepTuKanbHOe pacrnpegeneHue atmochepHoit Bogpbl?' B HacToswiee
Bpemsa SPICAM — eVHCTBEHHbIV NPMOOP, U3MEPSAIOLNIA BEPTUKANbHOE pac-
npegeneHne BOAAHOIO Mapa, Tak Kak COOTBETCTBYIOLWMIA KaHan MM60oBOro
pagunomeTpa MCS Ha KA MRO He paboTtocnocobeH.

BopsHon map Ha Mars Express nsamepsaioT He Tonbko SPICAM, Ho OMEGA
n PFS, ncnonb3ya gna 3Toro pasnuyHble AuanasoHbl U NOJIOChl MOTOWEeHWA.
Heckonbko mecsaues 2004 roga npubopsbl Mars Express pabotanu ogHospe-
MeHHO ¢ TES/MGS, paHHble KOTOPOro COCTaBAA/IM OCHOBY KAMMAaTONOrnm
Mapca. lNoHayany n3mepeHHble 3HaYeHUA BOAAHOIO Napa OTINYannchb B pasbl.
Mbl npoBenu aHanM3 n CpaBHEHME W3MEPEHUA N METOAOB, YTO MPUBESO

20 lypwmetiH A.A. MOCKOBCKUIA acCTPOHOM Ha 3ape KOCMMYEeCKOro Beka: aBTobuorpa-
duueckne 3ametkm A.A. l'ypwrenHa. M.: HUCCX nm. A.H. bakynesa PAMH, 2012.
674 c.

Fedorova A., Korablev O., Bertaux J.-L., Rodin A., Kiselev A., Perrier S. Mars water vapor
abundance from SPICAM IR spectrometer: Seasonal and geographic distributions
// ). Geophysical Research E. 2006. V. 111. E09S08. doi: 10.1029/2006JE002695;
Trokhimovskiy A., Fedorova A., Korablev O., Montmessin F., Bertaux J.-L., Rodin A.,
Smith M.D. Mars’ water vapor mapping by the SPICAM IR spectrometer: Five Mar-
tian years of observations // Icarus. 2014. Submitted; Fedorova A., Korablev O., Ber-
taux J.-L., Rodin A.V., Montmessin F., Belyaev D.A., Reberac A. Solar infrared occulta-
tions by the SPICAM experiment on Mars-Express: Simultaneous observations of
H,0, CO, and aerosol vertical distribution // Icarus. 2009. V. 200. P. 96-117; Malta-
gﬁati L., Montmessin F., Fedorova A., Korablev O., Forget F., Bertaux J.-L. Evidence of
Water Vapor in Excess of Saturation in the Atmosphere of Mars // Science. 2011.
V.333.1ss.6051. P. 1868-1871.
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K KoppeKumm AaHHbIx Viking®? n TES/MGS?, a Takxe No3Bonuno cornacosatb
MeXay co60i AaHHble TPEX Pa3NIMUHbIX SKCNEPUMEHTOB. I3mMepeHus BoasHO-
ro napa B atmocdepe Mapca no TOYHOCTU 1 MOSTHOTE AAHHbIX YKe NPUoAnXKa-
I0TCA K YPOBHIO aHaNIOMMYyHOrO MOHUTOPWHIA B 3eMHOI atmocdepe. JocTon-
Hoe pa3sutue ungen B.N. 1970-x rogos, skcnepumeHToB MB-1 (M3mepuTenb
BnakHocTwn), NIB-2.

B 3aknioueHue oTmeuy Knouesylo ponb Bacunua VBaHoBMuya B npoekTe
MARS EXPRESS. ®opmupoBaHne MOAENbHOro coctaBa Hay4yHOW annapary-
pbl, N1066VpoOBaHME POCCUACKNX WHTEPECOB C PYKOBOAALWMMU duUrypamm
EKA (P.M. boHe, M. KopagnHu), noctosHHasa paboTa ¢ pykoBoactBom Poc-
aBmakocmoca 1 Coeeta no kocmocy PAH, ybexpaeHve ux, Kak BaKHO Halle
yyacTme B WHOCTpaHHbIX npoekTax. Mocne MAPC-96, penctautenbHo, 6bl-
CTPbIX NEePCNeKTUB Y MIAHETHbIX NPOEKTOB He Bbino. Mpowno 18 net. MouTtn
BCe HayuHble pe3ynbraTbl MK/ B 0651acTy MNaHeTHbIX MCCNeRoBaHUA (Monuy
npo acTpodr3uKy...) NONyYeHbl 3a CYET yYacTus B MPOEKTaxX APYrnx areHTCTB.

2. VENUS EXPRESS

BpooxHoBnéHHOe ycnexom ObICTPOro COo3faHWA OTHOCUTENIbHO Hefopororo
KA c 6onblimn Bo3moxkHocTaMK, B 2000 rogy EKA o6bABMNO KOHKYPC naen
Ha noBTOpHOe ucnonb3oBaHue KA Mars Express. Oxnpganocb, 4to NocTynAar
npegnoxeHna No ganbHenlnm nccnegosaHnam Mapca, Ho GaBopUTOM OKa-
3anacb Mmccna K Benepe.

Ina nccnepoBaHmA 6nvKanlwen cocefkn No 3eMHON rpynne 6b10 npeano-
MeHO 1Cnonb3oBaTb NPaKTUUYECKN TOT Xe Habop NPUBOPOB, 3a UCKNIOYEHNEM
papapa (nogpobHoe KapTMpoOBaHUE MOBEPXHOCTU BeHepbl Gbino nposefge-
Ho mMuccmeir Magellan). Takxe, Bmecto npuéopa OMEGA ¢ KA Mars Express
6bl1 NpeanoXeH Apyron, 6onee COBEpPLUEHHbIN KapTUPYIOLLMIA CNEKTPOMETP,
VIRTIS ¢ KA Rosetta (eauHcTtBeHHas mogenb OMEGA B Hanuumm npefHasHa-
yanacb ana Mars Express). Ha ocHoBe ogHoro 13 kaHanos kamepbl HRSC 6bina
npegnoxeHa npoctaa o63opHas kamepa VMC (Venus Monitoring Camera)
B YETbIPEX Arana3oHax ainH BosiH. Mpubopbl ASPERA, PFS n SPICAM Bownu
B COCTaB annapaTypbl 6e3 cylecTBEHHbIX M3MeHeHWI. B ntore 6bin cdopmu-
pOBaH MOLLHBIA KOMMNEKC NPUOOPOB, NpefHa3HaUYeHHbI, B OCHOBHOM, AN
aTMocdepHbIX uccnepoBaHuii. Knouesyto posb B NOAroTOBKE MpeasioKeHus
no 3TOMy NPOEKTYy M B ero JanbHenwen peanusaumn coirpan yyeHuk B.U.
Omutpuin Tutos, paboTaswuii Torga B MHcTuTyTe Makca lMNnaHka no ConHeu-
HoW cucteme B lfepmanunm (certyac ESA ESTEC). MpoekT 6bin npuHAT EKA, 1 pe-
anbHaa paboTa no npubopam Hayanacb B 2001 rogy.

Bacnnuin MiBaHoBUY 1 ero nabopatopua 6biiv ryboKO BOBNEYEHbI B MOA-
rotoBky PFS, xoTa B HOBOM npoeKTe Npubop cTan ewwé 6onee UTaNbAHCKMM.

2 Fedorova A., Trokhimovsky A.Yu., Korablev 0., Montmessin F. Viking observation of
water vapor on Mars: revision from up-to-date spectroscopy and atmospheric mod-
els // Icarus. 2010.V. 208. P. 156-164.

2 Smith M. D. Spacecraft observations of the Martian atmosphere // Annual Review of
Earth and Planetary Sciences. 2008.V. 36. P. 191-219.
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K coxaneHuio, skcnepnmeHT obepHynca nonHow Katactpodoin. B camom Ha-
Yane, Ha paHHeM 3Tane nepenéTa, BbIACHUIOCh, YTO CKaHep nprbopa (nonb-
CKOro NPOu3BOACTBA) HEMOABUXKEH. YCOBEPLIEHCTBOBAHHDIWM, MO CPaBHEHMIO
¢ Mars Express, npnbop nepepaBan pOCKOLHble UHTepdeporpaMmbl Kaniu-
6POBOYHOrO YEPHOro Tena, Ho, YBbl, HMYero Gornblie. MonbITKA CABUHYTb
CKaHep yBenMyeHneM Toka MOTOPOB He Janu pe3ynbTaToB, OH Tak U ocTas-
CA B NPOMEXYTOYHOM NonoxeHnn. Yactb HayuHbIx 3agay PFS BbinonHaeTcA
runepcnektpomeTpom WK-gmanasoHa VIRTIS (Visible and Infrared Thermal
Imaging Spectrometer), B HayuHylo KomaHZy KoToporo sownu J1.B. 3acosa,
H.W. UrHaTtbes, A.B. PoguH.

YyactHukum akcnepumenTa VIRTIS M. Opoccap, . Mnyunonw, J1. 3acosa n B. Mopo3

Mo nyTn Ha BeHepy npubop SPICAM He TonbKo cMeHMN Ha3BaHue Ha SPICAV
(V for Venus), Ho 1 npeTepnen 6onee cylecTBeHHble U3MeHeHWsA. 3Hayanb-
HO MNaHMpPOBAaNOCh NULWb pacwmputb grnanasoH SPICAV-IR B cTopoHy KopoT-
KUX AJIMH BOMH W YBENMYWTb UYyBCTBUTENbHOCTb AnA HabnogeHusa BeHepol
B OKHaXx MpO3payHOCTU Ha HOYHOW CTOpPOHe. [na 3Toro NpuLIoch Brnepsble
1cnonb3oBaThb ABYXAMaNasoHHbIN akyctoonTuueckunii unbtp (AOMO), uto Ha
npakTnKe 06epHyNoCh Lenbim pagom npobnem. bonbluyto ponb B NOAroToBKe
MK-kaHana coirpan Anekcanap Kucenée. Ho, rnaBHoe, B npubop 6611 fobas-
NeH COBEPLUEHHO HOBbIN KaHan. KoHuenuma cnekTpoMeTpa BbICOKOro pas-
pelleHns Ha ocHoBe AndPaKLNOHHON PeLETKIM Jwense 1 akyCTooNTUYeCKo-
ro ¢unbTpa Ans cenekuun nopaakoB AndpakuMm OblIa HAMKU NpPeanoXeHa
1 NpoAeMOoHCTprpoBaHa B 1999-2000 ro,qax.24 Mpu cnekTpanbHOW paspeLla-
towen cune 20 000...25 000 macca Takux NprMbopoB He MpeBbIWAEeT 3...5 Kr.
3acnyra B NPOABMXXEHWN AONONHUTENIbHOTO Npubopa Ha 60pT Venus Express
Bceueno npuHagnexut XK.-Jl. bepto. K aByxkaHanbHomy SPICAV 6bin fobas-
NeH «BTOPOW 3Taxk», eaBa nu He 6onblwe nepsoro. Hu y Poccnm, Hn y OpaH-
LMW He HaLNOCb BO3MOXHOCTU GpUHAHCUPOBaTb NPUOOP, BOHUKLWIWIA CTOMb

24 Korablev 0.1, Bertaux J.-L,, Vinogradov I.I. Compact high-resolution IR spectrometer
for atmospheric studies // Proc. SPIE. 2002. V. 4818. P. 272-281.
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HeoXunaaHHo (KoHel 2001 ropa). bonee rmbkon okasanacb ¢rHAHCOBAsA Mo-
nnTUKa Kocmmyeckoro oduca benbrun. B pesynsrate cnektpomeTp 6bi1 CO3-
[aH B OCHOBHOM cunamu benbrmiickoro MHCTUTYyTa KOCMUYECKOW a3pOHOMUN
11 GENbIMINCKON MPOMBILLIEHHOCTHI0.2> POCCUA BHECNA CBOII BKNAA HE TOMbKO
B VAEI0 CNeKTPOMETPa, HO 1 nocTaBusa ansa Hero AOM®. NMpubop 6bin cozgaH
3a PeKOPAHO KOPOTKUIN CPOK (~1,5 NeT) Npu oueHb CKPOMHOM blogKeTe 1 no-
CTaBJ/iEH Ha 6OPT, HECMOTPA Ha SIPOCTHOEe conpoTmeneHne 3aBoga (ASTRIUM
B Tyny3e). Oba TexHuuyeckmx pykoogutens, ns OpaHuun u benbrun, nepe-
XWUNKN HepBHble cpbiBbl. C HaleW CTOPOHbI MPUOOPOM MHOMO 3aHMMarscA
W.N. BuHorpapoB. HecmoTpsA Ha nony4yeHHbIn «3a ugeto» ctatyc Co-Pl, nnuHo
A, K COXaneHuto, MHoroe ynyctun B 3ToT nepuog: B MKW 6bina HasHaueHa «mo-
nopjas» OMpPeKUUsA, A OKasanca 3aMecTuTenem AMpekTopa U CIUWKOM nepe-
KMIOYMCA Ha 3TY HOBY1O cdepy AeATeNbHOCTH.

B ntore komnnekc SPICAV-SOIR (Spectroscopy for the Investigation of the
Characteristics of the Atmosphere of Venus — Solar Occultation in the
InfraRed) Ha 60pTy KA Venus Express cocTonT 13 Tpéx CNeKTPOMETPOB: YIlb-
Tpadmonerosoro (konua SPICAM UV), nHdpakpacHoro akycTtoonTuyecko-
ro (650...1700 Hm) SPICAV IR n swenne-cnektpometpa SOIR (guanasoH
2,2...4,3 MKM, pa3peluatowas cuna ~20 000).

KA Venus Express npefcTtaBnset co60N NCKYCCTBEHHBIN CNYTHWUK BeHepbl Ha
BbITAHYTOW opbuTte ¢ npubopamun Ansa MccneaoBaHUin atmocohepbl, KMmara
N OKpy»Kalolero npocTpaHcTBa nnaHeTbl. OH 6bin BbiBeAeH Ha MeXMnnaHeT-
Hyto TpaekTopuio npu nomowm PH «Coto3» ¢ pa3roHHbIM 6nokom «Dperat»
¢ kocmoapoma balikoHyp B oktaAbpe 2005 roga, Bbiwen Ha opbuty BOKpyr
BeHepb! B anpene 2006 roga. KA no3sonsaeT NpoBOANTb MOHUTOPUHT MnaHe-
Tbl U3 anoLEHTPa, a TakKe HagupHble, NMMOOBbIE U 3aTMEHHble HabnoaeHNA
B6/11M3K nepuueHTpa. MNocne Bocbmu neT ycnelwHon paboTbl B 2014 rogy npo-
eKT BCTYNWA B 3aBepLuatoLlyto ¢pasy: NouTh 3aKOHUMIIOCh TOMSIMBO, pacxoaye-
MOe Mpwv pa3rpyske CMAOBbIX rMpockonoB. Celyac HayuHble N3MepeHns Bpe-
MEHHO npeKpatueHbl, KA BxoauTt B dpasy aspoTopmMOoXKeHUs, YTOObI Mo KoHeL
XKM3HM NPOBECTU N3MEPEHUsA Ha Honee H13KoI opbuTe.

HayuHble utorm mmccum VENUS EXPRESS nopsBoawmtb, ckopee Bcero, eLwé
paHo. OTmeuy HeKoTopble fpKMe pe3ynbTaTbl, MOMyYeHHble HawMM
COTPYZHUKaMW.

Mo cnekTpam Bbicokoro paspewenua SOIR, nossonsAwWMM pasnnynTb OT-
[enbHble SIHUM NOTMOLWEHNA ManbiX COCTaBAALWMX, ObINN MOSyYEHbl Bep-
TUKanbHble Npodunn KoHueHTpauun oTHoweHna D/H B BogsHoOM nape”,

2 Nevejans D, Neefs E, van Ransbeeck E., Berkenbosch S., Clairquin R., De Vos L.,
Moelans W., Glorieux S., Baeke A., Korablev O., Vinogradov ., Kalinnikov Y., Bach B., Du-
bois J.-P, Villard E. Compact high-resolution spaceborne echelle grating spectrom-
eter with acousto-optical tunable filter based order sorting for the infrared domain
from 2.2 to 4.3 um // Applied Optics. 2006. V. 45. P. 5191-5206.

Fedorova A., Korablev O., Vandaele A.-C., Bertaux J.-L., Belyaev D., Mahieux A., Neefs E.,
Wilquet W.V., Drummond R., Montmessin F., Villard E. HDO and H,0 vertical distri-
butions and isotopic ratio in the Venus mesosphere by Solar Occultation at Infra-
red spectrometer on board Venus Express // J. Geophysical Research. 2009. V. 113.
E00B22. doi: 10.1029/2008JE003146.
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N TaKnx Manblx cocTaBnaowmx kak HCl, HF, CO B me3ocdepe BeHepbl.27 Mony-
ymnoco, yto oTHoweHne D/H B me3ocdepe, oboralyeHune B ~250 pas no cpas-
HeHUlo ¢ 3emnéll, CyLecTBeHHO 6onblle, YemM KOMMPOMUCCHOE 3HauyeHue
~150 NO AaHHbIM pa3HbIX SKCNEPUMEHTOB ANA HUXHelW atmocdepbl. B cBA3n
CO CNoXHoCTAMU B Kannbposkax SOIR, 6opbba ¢ 3TMMK AaHHbIMU NPOAOIKA-
€TCA, U He NCKIoYEHO, YTo 3HaueHua D/H 6yayT nepecmoTpeHsl. Mo gaHHbIM
SPICAV-SOIR ynanocb nsmeputb copepaHue n oueHutb npodunb SO, n SO
Haf obnakamu BeHepeol. CogepkaHue SO, Hag obnakamu, rge 3ToT ras 6bICTpO
anccounnpyet, 3aBUCUT OT d)OTOXVIMVIl-IECKMX peakuun 1 BepTMKanbHOro ne-
pemeLBaHMs, noctagasowero SO, U3 HUXKHMX CIoé. aTMocdepbl. [AnnTesb-
Han cepus namepenui SO, co CI'IyTHI/IKa Pioneer Venus nokasana megneHHoe
yMeHblleHre coaepKaHua rasa ¢ 0,5 go 0,01 ppm (BekoBble Bapuayumm). Yto-
To nofgobHoe HabnoaaeTca 1 B AaHHbIX Venus Express. Cnektpbl SOIR B gura-
nasoHe 4 MKM MCNOJMIb30BaNCb NS U3MeEpEeHUA BepPTUKaNbHbIX npodunen
SO, Ha BblcoTax 65 .75 KM, a cnekTpbl SPICAV B YO — ana n SO u SO, Ha BbI-
c0Tax 90...100 km.?® 311 pe3ynbTaTbl BbI3BaJIi MHOMO JUCKYCCUN 1 y>Ke cnpo-
BOLMPOBav HOBblE NMOAX0Abl K MOAENNPOBAHMIO GOTOXMMUM MIIaHETbI.

Mo paHHbIM VIRTIS 66110 OTKPLITO CBEYEHME rl/u:lpOch'la.29 [Be nonocbl OH,
B panoHax 1,5 u 2,7 mkm, B cnektpax VIRTIS obHapyxwmna J1.B. 3acosa. Ha
3emsie 3TO CcBeuyeHne HOUYHOro Heba 1M3BEeCTHO Kak nonocbl MeliHena. Teope-
TUYECKM NpefCcKa3aHo, YTO MMAPOKCUI, NPOAYKT AUCcoLmaLn Boabl, BOMKEH
Wrpatb Kiloyesylo Posib B BOCCTaHOB/IEHUM CO, atmocdepbl Mapca, paspyLa-
€MOW Ha AHEeBHOWM CTOpOHe CoNHeYHbIM YO, HO HabnloaeHNAMN ycTaHOBNEH
NIMILb BEPXHWUI npepgern. 30 CopepxaHue Bopbl B atmochepe BeHepbl oueHb
Mano, n obHapyXeHne rmapokcuna Hb10 HeOXMAaHHbIM. ITO BeAET K U3-
MEHEHWIO NPEeLCTABNEHNIA O XMMUYECKIX npoueccax ¢ ydactmem H, OH n O,,

npoxogAwmx B atmocepe. Takxke, no aaHHbim VIRTIS, getanbHo Mccnep,osa-
HO CBeYeHVe MONEKYNIAPHOro KUCNopoAa Ha AJIMHe BOJHbI 1,27 MKM Ha HOY-
Hol cTopoHe BeHepbl. OHO BO3HMKAET B pe3ynibTaTe pekomMbrHauum aToMoB
Kucnopopa, obpasylowuxca Ha AHeBHONM ctopoHe npu ¢otonmse CO, n CO.
ATOMbI 3aHOCATCA Ha HOYHYIO CTOPOHY B pesynbTaTe rnobanbHOW UMpPKynsa-
unn B BepxHeln mesocdepe 1 Tepmocdepe BeHepbl. [a3 nogHMMaeTcAa B noa-
CONHEYHOWN TOUKe, MepeHOCUTCA Yepe3 TePMUHATOPbI Ha HOUHYIO CTOPOHY
N OMNycKaeTcA B aHTWUCOSIHEYHOWM Touke. HabniopeHna no3sonaioT mccneno-
BaTb W BepTMKasibHble NPOPUIN CBEYEHUA HA NUMOE, U ero pacnpefeneHue

2 Vandaele A.-C., De Maziere M.D., Drummond R., Mahieux A., Neefs E., Wilquet V., Ko-
rablev O., Fedorova A., Belyaev D., Montmessin F., Bertaux J.-L. Composition of the Ve-
nus mesosphere measured by SOIR on board Venus Express // J. Geophysical Re-
search. 2008.V. 113. E00B23. doi: 10.1029/2008JE003140.

Belyaev D., Korablev O., Fedorova A., Bertaux J.-L., Vandaele A.-C., Montmessin F., Ma-
hieux A., Wilquet V., Drummond R. First observations of SO, above Venus' clouds by
means of Solar Occultation in the Infrared // J. Geophysical Research. 2008. V. 113.
E00B25. doi: 10.1029/2008JE003143.

2 piccioni G, Drossart P, Zasova L., Migliorini A., Gérard J.-C,, Mills F.P, Shakun A., Mu-
Aoz A. G., Ignatiev N., Grassi D., Cottini V., Taylor F.W., Erard S., and the VIRTIS-Venus Ex-
press Technical Team. First detection of hydroxyl in the atmosphere of Venus // As-
tronomy Astrophysics. 2008. V. 483. P. L29-1L33. doi: 10.1051/0004-6361: 200809761.

KpacHononeckut B. A., Kpeicbko A.A., Poeaqés B. H. YnbtpadumonetoBas potomeTpua
Mapca Ha cnyTHuKe «Mapc-5» // Kocmuueckne nccnepgosanua. 1977. T. 15. Boin. 2.
C.255-260.
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B HAafMp. DMUCCUA OYEHb HEOAHOPOAHA, KaK B MPOCTPAHCTBE, Tak U BO Bpe-
MeHW. CBeueHne o6pasyeT ruMraHTCKMe obnaka CJIOXKHOW CTPYKTYpbl, UTO
roBOPUT O CJZIOKHOM U MEpPEeMEHHOM XapaKkTepe LMPKYnAuMM Ha BblCOTax
80...100 km.>" Mo naHHbIM VIRTIS-H (kaHan VIRTIS BbicOKOro crnekTpanbHOro
paspelueHnsn) nog pykosoactBom H. MrHaTbeBa npoBefeHbl N3MepeHnsa co-
[lep>aHnA BOASHOro Mapa 1 BbICOTbl BEPXHEN rpaHuubl o6sakos. Mcnonb-
3oBanucb nonocebl H,O n CO,, pacnosioxeHHble Ha AJIHE BOJIHbI ~2,5 MKM.
Ha paHHbI MOMEHT 3TU M3MepeHunsa Hanbonee KayeCcTBEHHbIE, MO TOYHOCTU
7 I'IOKprTMIO.32

Mo akcnepumeHTy VMC 113 Halmx coTpyaHukoB pabotanu [. benses (Ha 3Ta-
ne Kannbposok), H. UrHatbes, W. XaTtyHues, M. MauaeBa. Ocob6oro BHUMaHUA
3acnyxmBaeT dyHAameHTanbHaA paboTa Mo mMccnefoBaHUIO AVHaMMKY aT-
Mocdepbl BeHepbl Ha OCHOBe aHanM3a BUAMMbBIX OBVMEHWUN o6nakos.>® 310
npsmMon metop HabnoaeHus. bbinu 0bpaboTaHbl AaHHble 6onee yem 3a 10 Be-
HePUaHCKNX JIeT, MHOTMe AEeCATKM TbiCAY U3MEPEHUA — PYYHbIM METOAOM,
N COTEH TbiCAY — aBTOMATUYECKUM MeTOAOM. [TonyyeHO NpoCTpaHCTBEHHOE
N BpPeMEeHHOe NnoBefileHne 30HaflbHOW M MepUANOHANIbHOM CKOPOCTM BeTpa
Ha YpOBHe BMAWMOI MOBEPXHOCTM obnakoB. CocTaBnAloLWaAn CKOPOCTU Be-
Tpa BAOMb 3KBaTOpa (30HanbHasA KomMnoHeHTa) 85...110 m/c, uTo cornacyetca
C U3MepeHVAMN JpyruMn meTofamu. MiccnepgoBaHbl 4ONTO- Y KOPOTKOMEPUO-
ANYecKne ocuuIALUM CKOPOoCTM BeTpa. HakonneHHbIN MaccmB AaHHbIX TauT
B cebe ewé MHOro HoBOro. Hanpumep, obHapyeH JONrOBPEeMEHHbIN TPeH[,
30HaNIbHON KOMMOHEHTbl — TOXe HaMEK Ha HeoObACHMMbIE MOKa BEKOBble
MN3MEHEHUA.

Mpoektbl MARS EXPRESS n VENUS EXPRESS nossonunu agpy otaena Mopo-
33, ABYM CNEKTPOCKOMUYECKUM nabopatopusam, NepexunTb TAXENble Bpeme-
Ha 1 COXPaHWTb BbICOKYIO MMAHKY, Kak B NpubopoCcTpoeHnn, Tak U B aHanmse
nosnyyaembix AaHHbIX. [1py BCen TenepelwHen NOAUTUKE OTKPbITOCTM, Korga
yepes nonroaa BCe faHHble CTAHOBATCA (MM TeOopeTMYeCKWN AOMKHbI CTa-
HOBUTbCA) O6WMM AOCTOAHMEM, BCE-TaKM UMETb «CBOW» AaHHble — Kitoye-
BOE MpPerMyLIecTBO B KOCMUYECKUX UccnenoBaHmsax. OnybnmkosaHbl 6onee
100 cTaTein B PeNTUHIOBbIX XypHanax, No MpoeKTam 3aliulLeHbl KaHAnAaT-
ckne gucceptaumn [l. bensaesa, H. EBgokmmoBown, V. XaTtyHueBa, A. LLakyHa,
N ofHa poktopckasa — J1.B. 3acoBoit. C 3TMX HapabOTOK, C 3TOI Koonepaumm

31 Piccioni G, Drossart P, Zasova L., Migliorini A., Gérard J.-C,, Mills F.P, Shakun A., Mu-
Aoz A.G., Ignatiev N., Grassi D., Cottini V., Taylor F. W., Erard S., the VIRTIS-Venus Express
Technical Team. First detection of hydroxyl in the atmosphere of Venus // Astron-
omy Astrophysics. 2008. V. 483. P. L29-1L33. doi: 10.1051/0004-6361: 200809761;
lakyH A.B., 3acosa J1.B., Huqqu0Hu [x., ,[lpoccap ., MuenuopuHu A. iccnegoBaHune
cBeyeHua kucnopopga O (a A_) Ha HOYHOI CTOPOHe BeHepbl NO HAAMPHBIM JaHHbIM
aKkcnepumeHTa VIRTIS- M muccum «BeHepa-dkcnpece» // Kocmnueckue nccneposa-
HMA. 2010. T. 48. N@ 3. C. 239-245.

Cottini et al., 2011; Cottini V., Ignatiev N.l., Piccioni G., Drossart P, Grassi D., Markie-
wicz W.J. Water vapor near the cloud tops of Venus from Venus Express/VIRTIS day-
side data // Icarus. 2012. V. 217. P. 561-569; Cottini et al., Subm. 2014.

Khatuntsev I.V., Patsaeva M. V., Titov D. V., Ignatieva N.I., Turina A.V., Limaye S.S., Mar-
kiewicz W.J., Alimeida M., Roatsch T., Moissl R. Cloud level winds from the Venus Ex-
press Monitoring Camera imaging // Icarus. 2013.V. 226. P. 140-158.
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CcTapToBanu 1 60MbWMHCTBO HOBbIX NPOEKTOB, MO KOTOPLIM NAyT paboTbl OT-
Jena cenvac. Ho npexge — elwé ogHa HeBecénas CcTpaHuUUa.

3. O0BOC-TPYHT

O npoekte ®OBOC-TPYHT HanncaHO MHOro, 1 A OrpaHnYycb, B OCHOBHOM,
CBOVIMM BreyaTNeHMAMN Kak y4yaCcTHUK MPOeKTa 1 Kak 3aBeayoLwnii OTAenom,
B KOTOPOM fAienanucb MHorve npubopsbl. 3apaHee npouly npoLieHnsa 3a BO3-
MO>KHbl€ HETOYHOCTW.

Mow BneuyatneHua o npoeKkTe HauMHalTCA ¢ KoHua 1990-x rogos, korga Bacu-
nnin MiBaHOBMY, Kak 3amectuTenb npegacegatensa Cekumm ConHeYHOM CMCTEMbI
CoBeTa no Kocmocy (Npefcepatenem 6o A. A. fanees), 3aHUManNcs coctaene-
HMeM CrmncKa Hay4yHblX NpMbopoB. 3anyck Torga nnaHMposanca Ha 2004 ropa.
Hawunm otaenom 6biiv npefctaBneHbl TPU OCHOBHbIE FPYNMbl SKCNEPUMEH-
TOB: OOLIMPHBIN KOMMEKC ANs NPOBEAEHUA NCCNEAOBaHNU HA MOBEPXHOCTU
®oboca B. M. JINHKMHA, NpeaioXKeHHbIN Ha OCHOBE JOMNFOXMBYLLEN aBTOHOM-
Hon cTtaHumn (OAC) npoekta ®OBOC-88, pag npnbopoB Ana aHanusa Belle-
CTBa U ONTUYECKNIA CNEKTPOMETP AnA nccnegosaHma atmocdepbl Mapca. lMNo-
CNeQHNIA 3KCNepUMEHT, akycToonTuyeckun cnektpometp AOCT npepnioxumn
A, Kak pa3sutne npubopa SPICAM/Mars Express. B cdepe Hawmx HayuHbIx
NHTEPEeCOB TaKXe Haxopwufacb Kamepa Ana MoHuTopuHra Mapca, pa3paba-
ToiBaemas B otgene . A. ABaHecoBa. [pvBefy B KauecTBe UCTOPUYECKON UII-
nocTpaumm cnucok npubopos KA «®oboc-TpyHT» 1999 ropa (TexHunueckue
npepnoxeHna — TIM). B ganbHenweM OH MHOFOKpPaTHO KOppeKTMpoBascA
1 K 2011 rogy NpPUHAN BUZ, NPefCTaB/eHHbIN B NpaBoi rpade Tabnnubl>* 3t
[lBa CrMcKa He ABNATCA ncyepnbiBaowumin: 3a 11 net HekoTopble Npubopbl
ycnenu BO3HUKHYTb U McUYe3HyTb. Kak TONbKO HY Ha3blBaan 3TOT COCTaB Npu-
60poB. <KOMNOT», k<HOBOrOAHAS EfIKa» — AaNIeKo He camble 0OVAHbIE NPO3BU-
wa. CnpaBefnnBOCTA pagn Hafo OTMETWUTb MO3UTUBHYIO AUHAMUKY OT «BOT
UTO Mbl MOFN Bbl cAenaTb» K LieIeBOMY KOMMIEKCY HayyHOW anmapaTypsbl.
Ho Bcé e... Takoro konuuyectsa NpubopoB HEBO3MOXHO cebe NpeacTaBUTb
HW Ha OHOM MHOCTPaHHOM MeEXMIaHETHOM KOCMUYecKoM annapate. A Befb
MHOTFV/€e 13 HMX Ha CaMOM [fiefle — KOMIMJIEKCbl, 00 beANHSAOLNE COBEPLUEHHO
pa3Hble Npubopbl.

Hayutble npu6opbl ®o6oc-TpyHT: NnaHbl 1 peanbHOCTb

Mpun6op no cnucky TN Macca, Mpun6op Ha 60pTy KA B 2011 rogy Macca,
1999 ropa Kr Kr
TBC, TeneBu3MOHHAsA CUCTEMA, 1 TCHH, TeneBn3noHHaA cuctema Hasu-  8,8%
[EOXW PAH raumm n HabnoaeHus, I A. ABaHecos,

MKW PAH

3 3enéHbint u ap., 2011; 3enéneiti /1. M., 3axapos A.B., Monuwyk I. M., MapmeiHos M. b.
MpoekT 3Kkcneguumn kK Gobocy // ACTpOHOMUYECKUIA BecTHUK. 2010. T. 44. No 1.
C. 17; ®oboc-TpyHT: MNMpoeKT Kocmmnyeckon skcneagnuun: HayyHoe nspanuve. B 2-x 1.
M.: OT'YM «HMNO mm. C. A. NTaBouknHa» Pockocmoca; KU PAH, 2011.
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Mpu6op no cnucky TN Macca, Mpu6op Ha 6opty KA B 2011 rogy Macca,
1999 ropa Kr Kr
TOA, Tepmunyecknii guodepen- 0,35 [a3oxpomatorpaduuyecknin komnnekc 11,75
LManbHbI aHanm3aTop Belle- TOA, XMC, MATI-1®, M. B. Tepacumos,
ctBa, M. B. lTepacumos, VIK/ PAH WKW PAH, N1.T1. Mockanesa FEOX PAH,
XpomaTtomacc-cnekTpomeTp, 4,7 ®panyys, lepmakng, Kutait
TEOXW PAH
MA-10, Macc-cnekTpomeTp, 2
B.A. KouHes, IK/ PAH
AOCT, AKycToOnTUYeCKNIA 3 AOCT, Oypbe-cnektpometp, O.U. Ko- 4,1
cnektpometp, O.U. Kopabnés, pabnés, MK/ PAH
MKW PAH
TOP-1, ®oTtomeTp ana pgetektn- 1,6 -
poBaHus nbinesoro Topa Pobo-
ca, b.E. MowkuH, UK PAH
PeronuT, cnektpomeTp Tenno- 5 TUMM2, Swenne-cnekTpomeTp ANnA 2,83
BOro AvanasoHa, J1.B. KcaHdo- nccnepoBaHua atmochepbl Mapca,
manutu, UK/ PAH, 0. M. TekTuH, 0O.W. Kopabnes, UK/ PAH
PHWW KIT PKA
MNP, AnnHoBONHOBBIN pagap, 7 [OMNP, AnnHosonHoBbIN pagap, H.A. Ap- 7
[.A. WrepH, NP3 PAH maHg, NP2 PAH
M3mepuTenb xapakTepnucTmk 5 -
obpaTHoro paccesiHuA Mapca
B paguoananasoHe, O.H. Pxu-
ra, P2 PAH, A.C. CennBaHoB,
PHWW KIT PKA
MAHATA-O®, NoHHO-HenTpanb- 2,2 be3 nameHenun 2,2
HbI Macc-cnekTpomeTp, I.T. Ma-
Haraase, IKM PAH
JTA3MA, JlazepHbii macc- 2 be3 nsmeHeHuin 2,6
cnektpomeTp, I.T. MaHaraase,
MKW PAH
POXO®, Pyka-maHunynatop 3,5 Manunynatop-I3Y, yctponctso 3,5
¢ npubopamu, B. M. JINHKUH, Chomik, O.E. Ko3nos, KW PAH,
WKW PAH Monbwa
NMAHKAM, MaHopamHas TB- 0,5 CT3, Cuctema TEXHNYECKOrOo 3peHunsa: 1,6
Kamepa, A.T1. SkoHomos, MKW cTepeoKamepa, Kamepa MaHUNynATo-
PAH pa, mukpockon, O.E. Ko3snos, B.A. Kot-
uos, MKW PAH, A.B. boHpapeHKo,
000 «PacTp TexHonoaXun», OpaHuua,
Poccua
Mwukpockon-cnekTpomeTp 4,08
MICROMEGA, X.-MN. bubpuHr, Opan-
uus, B. A. Kotuos, VIK/ PAH (nocne
nepeHoca npoekTa Ha 2011 rog, yactb
CT3)
AlMPC, Anbda-npOoTOHHbIN 0,3 MMMOC II, MéccbayspoBcKuii 0,55
PEHTreHOBCKMIA CNeKTpo- cnetkpomeTtp, [1.C. Pognoros, KA
meTp, B. M. JTunkuH, KU PAH, PAH, lfepmaHusa (4acTb aBTOHOMHOTO
lepmaHua Komnnekca, AK)
[CO, CeicmomeTp, B.M. JIuHknH, 0,5 IPAC-® Cenicmorpasumertp, A.b. Many- 0,3

MKW PAH

KuH, N®3 PAH (4acTb AK)
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Mpu6op no cnucky TN Macca, Mpu6op Ha 60pTy KA B 2011 ropy Macca,
1999 ropa Kr Kr
CAND-3, CelicmoakycTnyeckuin 1 CEMCMO, O.bB. XaspouikuH, O3 PAH 0,955
natumk, FTEOX PAH (yacTb AK)
YCO, CtrabunbHbIi reHepaTop 0,5 YCO1, HebecHaa mexaHuKa, Co- 0,65
LNA AONNEPOBCKUX U3MEPEHUIA, BMECTHbIN SKCMEPUMEHT C KUTaNCKUM
B. M. lunkuH, KW PAH cnyTHuKoMm, A.C. Kocos, B. M. Totnn6,
T.K. bpeyc, KU PAH (yacTb AK)
Jlnbpauns, conHeuHbl gatunk 0,4 JInbpauns, cConHeuHbI AaTunK gna 0,5
ONA 3MepPeHNa KoopamnHaTt n3mepeHna koopamnHat ConHua,
ConHua, B. M. JlnnkmH, KA PAH B. M. JluHkuH, A.B. Jlunatos, K/ PAH
(yacTb AK)
CYAK, Cuctema ynpaBneHus aBToHom- 1,5
Horo Kkomnnekca, A.B. Jlunatos, KA
PAH
Jlyy, ronorpaduyeckan kamepa 5 BUOD®OBOC/AHABMO3, Mexnna- 0,021
C BO3BPATOM HOCKTENsA Ha 3em- HeTHoe nyTellecTBue bakTepuit,
nto, J1. B. Kcanpomanutu, KN O.W. Opnos, MBI PAH, MNnaHeTHoe
PAH, N.H. KomnaHeeu, OUAH obuectso, CLIA
MUNC, NMna3ameHHO-BONHOBON 2,75 ®INMC, Mna3meHHo-BONTHOBON Npnbop, 4,95
npwu6op (?), KN PAH A.A. Ckanbckuia, O.J1. Banc6epr, MK
3POC, Mna3meHHbIN Npubop 3,5 PAH, C. Bapa6au, lllseuya
M. . Bepurun, UK/ PAH
KOA-1, Komnnekc gnarHoctmkn 2,4 -
atmocdepsbl Bokpyr KA, E.H. Es-
naHos, VIKN PAH
KOA-2, Komnnekc gnarHoctukmn 2,6 -
nna3mbl BOKpyr KA, B.B. Ado-
HuH, KW PAH
QotoH-O, lamma-cnekTpomeTp, 6 ®OrC, lfamma-cnektpometp, J1.1. Mo- 4,5
[EOXW PAH ckanesa, TEOXW PAH
HENTPOH-O, HelTpoHHbIN 0,4 HC XEH[, HenTpoHHbIN 1 ramma-cnek- 3,8
netektop, FTEOXU PAH TpomeTp, U.T. MutpodaHos, KM PAH,
P. Wynbu, EKA
JIIOJTMH-®, PagraunoHHbI MOHN- 0,5
TOpWUHTr, B. M. MeTtpos, MBI PAH,
Bbonrapua
TEPMO®OB-07, Temnepatypa 0,25 TEPMOQ®OB, MpAmble nccnefoBaHma 0,3
1 Tennodursnyeckne CBONCTBa Tennopmn3nyeckmnx CBONCTB rpyHTa,
rpyHTa, FEOXV/ PAH M.A. Mapos, FEOXW PAH
BIMMC, AHann3aTtop Kocmuye- 12 METEOP-O, [leTeKTOp KOCMMYECKOMN 3
ckow nbinn, FTEOXU PAH nbinuy, B. B. BoicouknH, FTEOXW PAH
CUOK HIM, Crctema nHdpop- 5 CUOK, I. A. ABaHecos, VIK/ PAH 2,5
MaLMOHHOro obecneyenuns,
W. . CkobkuH, MKW PAH
Bcero 28 npubopos 80,5 Bcero 24 npubopa v yctpoiictea 64,5

1 YyCTPONCTB

* TCCH cunTanacb cnyxebHol cuctemon n eé macca He Bxoguna B KHA.
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OueHb He3HauuTenbHoe ¢UHAHCMPOBaAHME, U BOOOLLE, «BA3KOE» Hauyano,
onpepenuio He CUWKOM CePbE3HOE OTHOLIEHME MHOTMX HalUMX SKChepu-
MEHTaTOPOB K MPOEKTY, KOTOPbI/ pa3BuBancA Kak-To 6e3 Hac, B OCHOBHOM
ycunuamm HIMOJ, a Takxke UMM, TEOXW. Kak-To 6€3 Hac BO3HWK 1 KNTANCKUIA
cybCcnyTHUK, B pe3ynbTaTe Obina MONHOCTbIO M3MEHeHa cxema BbiBoga KA,
OTKasanncb OT WCMOMb30BaHNA pasroHHoro 6noka «Mperat», Kak roToBOro
n3genua n T.4. DTN peLleHns, Ha MO B3MNAA, U NeXaT B KOpHe KaTtacTpoobsl
2011 ropa.

OTHoweHue B.W. K NpoeKTy 3BONOLMOHNPOBANo: OT 3HTy3ma3ma B 1999 rogy
[0 PeKOMEHAALMN «AepKaTbCA OT 3TOrO NOAANbLUE» B KOHLE XN3HW. fl He no-
cnywanca. Mbl NONyYnnmM MHOXeCTBO NpobsieM 1 ¢ GUHAHCKPOBaHMNEM, U C
KOMMJIEKCOM HayyHow annapatypbl (KHA): neperpy»eHHbll, SKNeKTUYeCKnn
COCTaB, HeyfooOHbIN 1 MeasieHHbI MHTepdec AaHHbIX 1 np. MepBoe ce-
pbé3Hoe duHaHcnpoBaHme KHA, fa n, no-moemy, Bcero npoekTa, NocTynuno
B 2007 roay. 3anyck nnaHupoanca B 2009. /I Hauanca aBpan.

B 2004 (B pa3rap «meTaHOBOW nuxopagkmn») A. lpuropbeB yroBopusa MeHsa oT-
Ka3aTbCsA OT nepBoHavanbHol KoHuenuun AOCT (cnekTpomeTp YO n 6numx-
Hero VK c BO3MOXKHOCTbIO CONHEYHbIX 3aTMEHWIA) B NONb3y ManorabaputHoro
dypbe-cnekTpomeTpa. JencTBUTENbHO, MOHUTOPUHE CYTOYHbIX U APYIUX Uu-
Knos atMocdepbl Mapca B TensioBoM guanasoHe ¢ opbutbl Qoboca 6bin 6Gbl
OT/INYHBIM JOMOJSIHEHUAM aHANIOMMYHbIX n3MepeHunt Ha MGS n Mars Express.
Mpepnonaranocb, YTo anmapaTt cAgeT Ha ctopoHy (Poboca, obpalléHHYo
K Mapcy, n ontnyeckue nprbopbl CMOTyT NO TPU pasa B CYTKU CKaHUPOBAaTb
3KBaTOpuanbHble obnactn nnaHetbl. [MaBHOe, B NMpubope npedycmaTpuBa-
nacb BO3MOXHOCTb AJ1A HAbNOAEHUS 3aTMEHWIA, B YaCTHOCTU /1A U3MEPEHUI
MeTaHa Ha 3,3 MKM. NepBoHavanbHasa koHuenuua AOCT 3TOT cneKTpanbHbIf
AVanasoH He BKoyana. o3xe No TexHMYeCckum NprYnHamMm MecTo NocafKu
6blI0 NepeHeceHo Ha BHelwHo cTtopoHy Moboca, 1 BO3MOXKHOCTb PaboTbl
no Mapcy 6bina orpaH1yYeHa HECKONbKMMI MecALaMm Ao nocagku. Toraa ak-
LieHT nNprbopa CoBCEM NepPeMecTUnCca Ha CoNHeYHble 3aTMeHuA. OT Kamepbl
MOHUTOpMHIra Mapca oTkasanucb Boobuue.

Co3fiaHne HOBOro, MONHOCTbIO oTnuvatoweroca ot NOC, Ppypbe-cnekTpo-
MeTpa B YC/IOBUAX OYEHb CUJIbHOFO OFpaHUYeHUs Mo Macce NpPeacTaBnAno
6onbluoi BbiI30B. Hebonblioe yBenvyeHre pecypca No Macce BbITOpProsanu
3a CYéT oTKaza ot potomeTpa TOP-1. Ho 3TOro 661510 HegocTaTouHo. A.B. Mpu-
ropbes NpeanpuHAN reponyeckne ycunus. Ero nogxop coctosn, aa n COCToUT,
B TOM, YTO BCE MOACMCTEMbI NpUbHOpa pa3pabaTbiBalOTCSA 1 M3rOTABIMBAOTCA
B floHe nabopatopuu, fabbl UMeTb BO3MOXXHOCTb OMEepaTMBHO BHOCUTb He-
obxoarMble N3MEHEHNA B KOHCTPYKUMIO. Henb3A cka3aTb, YTO A NOMHOCTbIO
pasgensio 3Ty y6exnéHHoCTb. Takol labopaTtopunt HEO6X0AMM MOJHbIN Ha-
60p MHXeHepoB 1 TeXHWKOB Bcex npoduneir. Cobpatb U NOAAEPKMBATbL
3TOT KONEKTUB HEMpPOCTO, yuymTbiBad HeOOXOANMbIA ypoBEHb KBanuduka-
UMM 1 HeperynapHoe GpuHaHCMpOBaHKe, NpuUcyllee KOCMUYECKUM MPOEK-
Tam. Moabop cneunanmcToB, HauyaTblil B TO Bpems, BCE elé NpoaosiKaeTca.
OnbiTHble Bepywme no ontomexaHuke (b.E. MowknH) n matobecneyeHuio
(0. Mauaes) B nabopatopun GbIIM, HO C SNEKTPOHUKON M MpOLEeCCopamm
Leno obcToano 3HaumTenbHO Xyxke. [1Ba JOArMX rofa YWno Ha oTpaboT-
Ky npoueccopa LEON, oT KoToporo B mtore npuwiocb oTkasatbcA. Ha nc-
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MblITaHWA U3MEPUTESIbHON cxembl Npubopa M OTNadKy ero matobecneye-
HUA OCTaBaNioCb OYE€Hb Mano BPEMEHN, 3aBepLnTb paboTbl yaanocb nuilb
nepep 3anyckom B 2011 ropgy. MmaBHbiM ntorom cosgaHua AOCT ocTaét-
CA CnIoYEHHaA rpynna HayuyHblX PabOTHWKOB U WHXXEHEPOB W MOJNyYeH-
HbIA MW OMbIT, YTO MO3BOJNIAET HAaM Ceilyac npepgnaratb U CTPOUTb HOBblE
bypbe-cnekTpomeTpbl.

B npoekte ®OBOC-TPYHT Wtanua npeTeHgoBana Ha MOCTaBKy eLWwé AByX
npun6opos. OauH 13 HUx, TUMM, ana nccnefoBaHuA TeNnoBON UHePUUK No-
BepxHocTn Poboca, 3ameHuUn npeasioxeHHbln J1.B. KcaHpomanuTtn npubop
«Peronut». Konnern n3 PHUW KM (tenepb PKC) oTKasanncb oT yyacTma B HEM
Mo NPUUYUHE 3arpy>KeHHOCTU U, KaK MHE KaKeTCs, TeXHUYECKUX TPYyAHOCTeN
peanu3auun B Poccumn nogobHoro npubopa. CBOU ycnyrn Npeafioxmnu nta-
nbAHUbl (npnbop TUMM). Koonepauuio ana gpyroro npubopa, aeTekropa
HM3KOCKOPOCTHOM Mbln ANnA nccnegosaHua noinesoro topa ®oboca, A.B. 3a-
XapOoB MCKan HECKOMbKO NeT 1 Hawén Takxe B Utanun. Ho ganbwe cnos geno
He nowno. MakeTbl npubopos genanuck B KW, Ho duHaHcMpoBaHue néTHbIX
06pasLoB NOCTOSHHO OTKMaAblBanocb. B nocnegHuin momeHT J1. M. 3enéHbliii
nonyuymn TBEpAble rapaHTUM GUHAHCUPOBaHWA OT K. BuHbAmK, Torga au-
pekTtopa UtanbAHCcKoro kocmmnyeckoro areHtctea ASI. Ho Tyt B Utanun cme-
HUNIOCb NPaBUTENBbCTBO, Y U3BECTHbLIA CBOUMMW NeBbIMW B3rnagamu briHbamu
6bIn1 yBOMeH KabunHeToM bepnyckoHu. B ntore Hesagonro fo nnaHupyemon
natbl ctapTa B 2009 rogy o6a UtanbaHCKMX Nprbopa OblIn NCKNIOUYEHbI U3 CO-
cTaBa annapartypsbl. [locne nepeHoca npoekTa Ha 2011 rog A.B. 3axapos u co-
TPyaHUK Hawero otaena I.T. JonbHUKOB Npuaoxunm bonblimve ycunusa gna
co3faHnA aeTtekTopa nbinun, npubopa AMAMOHL B Poccuun. Ho goBectn ero
[10 yCTaHOBKM Ha 60pT He yaanoco.

BOoxHOBNEHHbIE, UK, CKopee, yA3BNEHHbIE pe3ynbTaTaMy KOHKypcCa Ha Ha-
yUHylo annapatypy cnyTHuka TGO npoekta ExoMars (cm. panee), ®paHk
MoHMmeccaH u3 ¢ppaHLy3sckoi nabopatopum LATMOS v s NpuHANN peleHne
ncnonb3oBaTb ocTaslWwytoca oT TMM maccy 1 noctaBuTb Ha 6opT ewé oanH
npnbop Ana feTeKTMPoOBaHMA MeTaHa Ha Mapce. [oATONKHYNN K 3TOMY 1 He-
LYTOYHblE TPYAHOCTU, C KOTOPLIMW B TOT MOMEHT CTaJIKMBaNUCb pa3paboT-
ynkn AOCT. Bbin mncnonbsoaH npuHumn SOIR, cnekTpomeTpa, B KOTOPOM
BbICOKOE CMeKTpasibHOe pa3pelleHne rnonyyaeTca B KOMOMHaumu swenne-
CneKkTpoMeTpa M akyctoontuyeckoro ¢unbrpa. OpaHuma Kynuna goporve
NK-maTpunubl, @ Mbl caenanu Bcé octanbHoe. HIMNOJ nowno Ham HaBcTpeuy —
XOTAl MA OCTaNloCb NpexHum, mecto TMMM Ha 60pTy 6bI10 yxKe 3aHATO, Aa
N CMOTPETb NPUBOP AOMKEH Oblfl COBCEM B APYrYI0 CTOPOHY. 1A ynpoLweHus
dopmanbHocTet TUMM-2 06bABUNK dpaHLY3CKUM, TaM »Ke NPOoBen ero nc-
nbiTaHWA. M3-3a orpaHMyeHnin No Cpokam MPULWIOCb MAaKCMManbHO YMpPo-
CTUTb NPUBOP, NCNOMb30BaTb TONIbKO FOTOBbIE MOKYMHble AeTanu, chepuye-
CKYI0 OMTUKY. B creLke coxrnu ogHy 13 maTtpuy... Ho B utore npmbop, ognH
13 ANdPaKUMOHHBIX MOPAAKOB KOTOPOro Obin HAacTPOeH Ha NONIOCYy MeTaHa
B AvanasoHe 3,3 MKM, 6bin cobpaH, npoBepeH, 1 netom 2011 roga nocTaBneH
Ha 60pT KA. OT MOMeHTa NPUHATUS pelleHna npowso 13 mecaues. [MaBHbIN
BK/ag B 3Ty paboTy BHEC A. 0. TpOXMMOBCKUIA.

Mocne nepeHoca 3anycka ¢ 2009 Ha 2011 rog KHA 6bin fonosiHeH eLwé ogHUM
npun6opom. XK.-M. BU6PUHF CO CBONCTBEHHOW €My HaCTOMUYMBOCTbIO YrOBOPW
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BCEX BKMIOUNTb B COCTAB CUCTEMbI TEXHUYECKOTO 3PEHNA ewwé OauH MUKPO-
ckon, VK-munkpockon-cnektpomeTp. Ewé B cepegnHe 2000-X, oTTankmeasacb
OT aHafnornyHoro npmobopa Ha KA «Po3eTTa», OH MpeanoXun Ucnonb3osatb
ANA ocBelleHnA obpasua MoHoxpomaTuyeckoe VK-usnyyeHuve, nonyyeHHoe
npy nomowm akyctoonTuyeckoro ¢unbrpa. Mbl B3Anncb paspabaTbiBaTb
3TOT GUNbLTP, NPHYéM dpaHLy3bl, MMea B BUAY OyayLume NPoeKTbl, 3anoXmam
OUeHb WMPOKNUIA AnanasoH Temnepatyp. YCTPOWNCTBO [OMKHO 6bino Bbiaep-
XKMBaTb TemnepaTypy »KUAKoro as3oTa, a pabotate — npu -150 °C. Ounbtp
LWIMPOKOro CreKTpasibHOro fMarnasoHa, Aa ewé c Takumu TpeboBaHUAMMU,
He nonyuunca. OTaenbHble 3K3eMnAApbl paboTany, HO [OOUTbCA yCcToNuU-
BOro pesynbrata He ypanocb. B ntore Ha «®oboc-TpyHT» 6bin ycTaHOBNEH
bunbTp aHMUINCKOro Npon3BoacTBa (6e30 BCAKUX TpeboBaHWiA K Temnepa-
TYPHOMY peXxumy), a ManeHbKuiA npnbop brbpuHra pasgynca 4o 340poBeH-
HOW KOPOOKM Maccoi 6onblue YeTblpéX KnnorpammoB. Kakmm-to obpazom
O.E. Ko3nos ymyapunca npuctpoutb eé B OCHOBaHMEe MaHUNynaTopa 1 cnps-
TaTb B obLle Macce MaHMNYNATOpHoro Kommnnekca. Mpubop MICROMEGA
HeoXNAaHHO NOBNEK HeraTUBHble NOCNeAcTBuA. [leno B TOM, UTO KpacHope-
umBbln BrubpuHr ycnen ybeants KHEC B BaxkHocTu npoekta ®OBOC-TPYHT
1 nonyunTb ANnA npubopa 3ameTHoe duHaHcMpoBsaHue. Mocne 2011 roga 3Ta
peknama 6ymepaHrom yaapuna no Bcem UHMLMaTMBaM GpaHLy3CKUX KOer,
Xenaslwmm paboTtatb ¢ Poccuen.

3a KOMMJIEKC M3 HECKOJMbKMX HebonbLrx NpubopoB., NpeHa3HAUYeHHbIN aJis
AnvTenbHoOM paboTbl Ha NnoBepxHocTM Po60Ca, TakK Ha3blBaEMbIVi aBTOHOMHbIA
KoMMekc, oteevana nabopatopus B.M. JIMHKUHA. ABTOHOMHOCTb 3aK/ova-
nacb B MCNONb30BaHUN cO6CTBEHHOTO 6GroKa aneKkTpoHuKkn CYAK, KoTopbliii
VHTErPUPOBAN MHOTME GYHKLUN U3MEPUTENbHBIX KaHANoB, 3a CYET Yero 3Tu
KaHanbl NoNyyanncb 3HauuTeNnbHO npole 1 nerye. KoHuenumsa aBTOHOMHO-
CTn oTpabaTtbiBanack rpynnon B.M. JInHknHa HaurHas ¢ npoekta ®OBOC-88:
JONroXuUBYyLasa aBToHOMHas ctaHumA (JAC), 3aTem — Manble CTaHLMW NPOeK-
Ta MAPC-96. B anoxy nepectporiku B. M. JIunkmH Bén, B koonepauuu ¢ HIMON,
eweé aBa npoekra, B kotopbix VKW, B ero nuue, aktmueckn oteeyan 3a pas-
paboTKy Masnblx KOCMMUYECKMX annapaTtoB. 3To npoekTbl COTHEYHbIV MAPYC,
pa3pabaTbiBaBLUMACA MO 3aKa3y [MnaHeTHOro obuecTsa, a 3aTeM — MPOEKT
METNET no 3aka3y OMHCKOro meteoposnormyeckoro uHcTuTyTa. Npoekt Con-
HeYHbI Napyc npegycMaTprBan BbiBOL Ha HU3KYIO OKONO3EMHYI0 OpOUTYy Ma-
NOro KOCMMYECKOro anmnapara ¥ AEMOHCTPALMIO pa3BEPTbIBaHNA CONMHEYHOTO
napyca. B cotpyaHuuyectse c nHxeHepamm CKBb UKW B Tapyce npoekT 6bin
TpUXAbl AOBEAEH A0 3anycKa. [1Ba pa3a 6buiv Npobnembl C BOEHHOWN paKeToi
«BonHa», ognH — oTka3 oTgenerusa KA. MNMpoekT METNET, pa3paboTtka ceTu
ManblX MOCafoYHbIX CTaHUWA ANA pa3BEPTbiBaHMA Ha MoBepxHOCTM Mapca
MeTeoceT, Pa3BMBaJICA elwé MeHee yCreLwHOo: B MoHavany ApPY»KHON Koonepa-
unn UKU-FMI-HMOJ1 BO3HUKAM HEMOHUMAHWeE, 06uabl, GakTUYeckn paspabo-
TaHHbIN B UKW n CKB VIK/ npoToTrin manoi ctaHuum 6bin 3a6biIT. bbina nonbiT-
Ka ycTtaHoBuTb ABe ctaHumm MetNet Ha KA ®oboc, Ho K 3anycky 2009 ropaa
CTaHUMM OKa3anucb He rotoBbl. K 2011 0 Hux yxe He BcnoMmuHanu. OnbIT, no-
nyyeHHbin CKb B npoekTax JIMHKMHA, O4YeHb NPUrOAWMACA UM MPU CO34aHnn
CnyTHUKa «4unbucr.

BHauane B aBTOHOMHbI KomnneKc JInHKnHa Ha «®oboc-MpyHT» Bxoguna u py-
Ka-MaHVNysAaTop, Ha KOTOPOW 6bINn PacnosoXKeHbl HEKOTOPbIE U3 NPUGOPOB.
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MmaBHOW 3afayel 3Toro mMaHMNynsATopa 6bifo 3arpyatb rPyHT B Npubopsl
ans aHanusa. HMOJT pa3pabaTbiBanio COOCTBEHHbIN MAaHUMNYNSATOP, UCKITIOUYU-
TeIbHO ANA JOCTaBKM rPyHTa B BO3BPaTHYIo Kancyny. OueHb NO3[4HO, KaxeTcA
B 2008, GyHKLMN MaHUNYNATOPOB Oblnv 06beANHEHbI, OTBETCTBEHHbIM 3a €ro
pa3pabotky ctan O.E. Ko3nos, cotpyaHuk HIMNOJ, npuwepwwun 8 IKA B nabo-
paTtopwuio JIMHKMHa, ceilyac — PyKOBOAMUTENb COOCTBEHHON Fpynmbl B oTaene
b.C. HoBuKoBa.

3a BpemA NoAroToBKM NpPOeKTa YacTb NPrOGOPOB aBTOHOMHOFO KOMMeKca
nepemectunacb B pyrne cMcTembl, 4aCTb — MOMeHaAnach. MNaHopamHyto Ka-
mepy (MAHKAM) 3amectuna cuctema TexHuyeckoro 3peHua (CT3) maHuny-
natopa. OyHkumm NMAHKAM 6b1n1 BO3N0OXKEHbI Ha KaMepy Ha MaHunynatope,
cozgaHHyto OO0 «PacTp TexHONoaXuW», ManbiM NpeanpuATMEM NoA PyKoBOA-
ctBom A.B. boHpapeHko, Tenepb nogpasgeneHvie MKW, Bnok snekTpoHuKu
CT3 6bin TakKe caenaH 3ton GrpmMoi. na co3pgaHna ctepeonapbl ObiAn Uc-
NoJsib30BaHbl 3anacHble Kamepsbl, ocTaBlmecs oT npoekta PO3ETTA, nocTas-
neHHble XK.-T. Bubpurrom. B cozpgaHum CT3 6onbluyio ponb coirpanu O.E. Kos-
nos n B.A. KoTuos.

C yxonom Ha neHcuio P. Pupepa, aBTopa anb¢da-npoTOHHOIO PEHTreHOBCKO-
ro cnektpometpa npmoopa AMPC unu APXS, 1 ¢ yxogom 13 »*usHm b.M. An-
ApefunKoBa, OTBeYaBLUEro 3a COMPOBOXAEHWe 3KcnepumeHTa B WKW,
B.M. JINHKMH NpYHAN pelleHne NCKMoYNTb NPMOop M3 coCTaBa KOMMAEKCa.
OcTancs gpyron HemeLKUin Npubop C PagnmoakTMBHbIM WUCTOYHUKOM, Mec-
cbayspoBcKuin cnekTpomeTtp. KnoueBon ¢urypon no 3Tomy KCrepuMeHTy
ctan [.C. PognoHoB, 3aWwunTnBWwnin guccepraumio no meccbayspoBCKUM Cnek-
TpomeTpam B npoekTte Mars Exploration Rovers. gea storo akcnepumeHTa
poccuinckas (E.H. EBnaHoB 1 ero Konneru ¢ ¢usdaka MrY), a peanusauma —
HemeUKasa (MHCTUTYT Makca lNnaHka B MarHue). Ha camom fene, B akcnepu-
MeHTe Ha PoBepax ecTb M MaTepuanbHbIi POCCUIACKMIA BKNAL (MCTOYHUKM
pagvauumn, KanubpoBKM), HO MpubGop He monyumn oduuManbHOro cratyca
npoekTa Pockocmoca, Kak npubopbl Mars Express, 1 octanca B TeHW.

CunbHO M3MeHUnca obnnK npubopa AnA aHanusa rpyHta ®oboca. Mocne
cvepTn HO.A. CypkoBa NTEOXW He cmor cnpaBuUTbCA CO CNOXHbIM XPOMaTo-
Macc-cnekTpomeTpom. OTBETCTBEHHOCTb 3@ KOMMEKC CMesio B3An Ha cebs
M. B. Tepacumos, yueHuk J1.M. MyxuHa. Ero ckpomHbIin npru6op TOA npespa-
TUNCA B CNIOXKHbIN MeXaHU3M, COCTOALMIA U3 CUCTEMbI MPOOGOMOATOTOBKY,
cAenaHHoOM B COTpyaHUYecTBe C [OHKOHICKMM YHUBEPCUTETOM, HECKONIbKMX
NUPONNTUYECKUX AYeeK U Apyrux y3noB. [a3oBbii xpomatorpad Ana aHa-
nn3a rasa, NoNyyeHHOro B pesynbTate NMpPonn3a, Obin BbINOAHEH B COTPYA-
Huyecte ¢ LATMOS n ¢ lepmanunen (MHctntyT Makca lMnaHka B JlnHaay),
C rpynnamu, paHee cenaslimmmn xpomaTorpad Ha lonreHc, cnyckaemblin an-
napat Ha TuTaH. «Mo3ru» 1 3neKTPOoHUKY npubopa caenanu A.B. CtenaHoB
n [.10. Tutos, cBA3Ka, NnpoBepeHHasa B npoektax MARS EXPRESS n VENUS
EXPRESS. Komnnekc 6bin JONOMHEH JTa3epHbIM CMEKTPOMETPOM A5 aHanu3a
M30TOMOB BOAAHOrO Napa W yriekncsoro rasa, Kotopbin cgenan U.U. Bu-
Horpagos B CKb B Tapyce, B Koonepauumn ¢ yHuBepcutetom Perimca. A BOT
Macc-cnekTpomeTp Komnnekca, MAJI-10, HaobopoT, nepewén u3s UKW nog
oTBeTcTBeHHOCTb NTEOXU. Cam Macc-cneKTpomeTp Obil caenaH B PA3aHcKom
PTW.
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Yem 3akoHuunca npoekt ®OBOC-TPYHT — Bcem um3BecTHo. [MaBHbIM ero
utorom ana MKW ctano, no-moemy, coxpaHeHne MHOroobpasnsa skcnepumeH-
TaNbHbIX rPynm. Beab yyacTve B YyKnx NpoeKkTax NPUHMMAIOT Janeko He Bce.
3T0 ouYeHb NPUroANSIOCH MO3Xe, C MPUXOAOM JIYHHON NPOrpaMmbl.

4, DPYTUE NPOEKTDI

BEPI COLOMBO

TUNWYHBIN OONFOCTPON eBpOMnenickoro macwrtaba — npoekt EKA u JAXA
K Mepkyputo Bepi Colombo — noutn posecHnk ®OBOC-TPYHT. Ewwé Ha Ha-
yanbHom ero 3tane B HACA ycnenn noarotoBuTtb M 3anyctntb B 2004 rogy
KOHKYpeHTHyto Muccuto Messenger. C HeonTumanbHoN opbuTsl, dopmmpoBa-
HMe KOTOPOW Hauyanocb ¢ pedkux nponértos, KA Messenger ycnen cHATb Nou-
TN BCE CINBKM C amOMLIMO3HbIX HayuHbIX 3agaay Bepi Colombo. Tem He meHee,
6oraTblil COCTaB Hay4HOW annapaTypbl ABYX CMYTHUKOB MepKypua 1 ynobHble
op6uTbl obeLlatoT ewwé MHOroe.

[nAa MeHA 3HaKOMCTBO C MPOEKTOM COCTOANOCb Ha MOMUTUYECKOM YPOBHE.
B Hauane 2000-x rogoB Mapuenno KopaguHu ns EKA MHOrokpaTHO npuresan
B Poccumio ¢ npeen Koonepauun Ha ypoBHe npoekrta. Poccum npepnaranocb
cAenaTb NOCaAoYHbIN annapat Ha MepKypuid, YTO6bl JOMOMHUTL UCCefoBa-
HMA Ha ABYX CNYTHUKaX — eBPONenckoM u ANOHCKoM. B 2002-2003 mbl aaxke
cepbé3Ho obcyxganu npubopbl NocagoyHoro annapata Ha Mepkypwuii. Ho
pykosoacTeo CoseTa no kocmocy PAH meTtoanyHoO oTBeprano 3Tm npegnoxe-
HWA, CCbINanacb Ha oTcyTcTBMe AeHer B DefepanbHON KOCMUYECKON Mporpam-
me (OKIM). Mo3xe, B pamkax Cekumm ConHeuHoM cUCTEMbI NoA NpefceaaTenb-
ctBoM J1. M. 3enéHoro, Mbl NbITaNUCb BEPHYTbCA K 3TOMY paccmoTpeHuto. Ho,
Ka3anocb, Bpema 6blI0 ynyLeHo: CTapT NpoeKTa Hameyasncs Ha 2012.

K MOMeHTy 06bABNEHUA KOHKYpCa Ha yyacTve B HayuyHoW anmnapaType Hac
no3Bann B MPOEKT cpasy ABe rpynmnbl. TONYKOM MOCAYXKUMa yCrewHasa pa-
60T1a npuoopa OMEGA/Mars Express ¢ poccMinckum ckaHepom. MogBurixKHble
yacTm B npubopax Bcerga Bbi3blBalOT HegoBepue (BcnomHum PFS/Venus
Express) v xenaHve nepenopyynTb NX KOMY-TO MMEIOLLEMY peasibHbli OMbIT.
[lnAa n3rotoBneHus ckaHepa Hac npurnacun pykosogutenb YO-cnekTpomeTpa
3. Waccodpbep (Cnyk6a aspoHommm). OueHb CKOPO MOCTYNUIO M BTOpOE
npurnalleHye — OT PYKOBOAUTENA AMOHCKOro npmbopa Ha OCHOBE MHTEp-
bepometpa Mabpu-lepo ana pernctpaumy HaTpmeBol KOPoHbl MepKypus.
Ob6a npepnoKeHNA BbIMrpany, K Mbl OKa3anuCb yYaCTHUKaMU OMTUYECKUX
3KCNEepYMEHTOB Cpa3y Ha ABYX cnyTHMKax Mepkypwus, esponenickom MPO,
n anoHckom MMO. 3a TexHMYeCKylo CTOPOHyY fena B3AncA oTBeyatb B.W. MHe-
AblX, 33 opraHu3aumoHHyto — B. A. KoTuoB. He mory cka3aTtb, UTo MHe 6bICTpO
yAanocb npeoponetb UANOCUHKPasnio K 6e3aTMochepHbIM HebecHbIM Te-
nam. NMomornu cosetbl J1. M. 3enéHoro. Ceyac A HUCKONbKO He XaJelo 0 TOM,
YTO Mbl BBA3aNUChb B gonrourparwlyyto nctopuio ¢ Mepkypuem. MNpoekt ngér
6onblue 10 feT, HO OHK He Npownu gapom. bnarogapa emy, Nnpu cogencTenm
H.®. CaHbKO, Ham BCe 3T rofbl YAanocb COXpaHUTb npaAmoe ¢rHaAHCUPOBa-
Hue Pockocmoca, B Tom umcne no uaywmum npoektam MARS EXPRESS n VENUS
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EXPRESS. MbI cyliecTBEHHO pacliMpunmn Koonepawmio, B Tom uncie B Poccun.
OcHoBHOW noapsaauYMK pabot no Hawum npubopam Bepi Colombo M.1M. Mo-
ncees (HMM «ACTpPOH-INEKTPOHNKA») ceiiyac BOBJIEUEH B PabOTbl MOSIOBUHbI
oTAenoB MHCTUTYTa. Mbl npuobpenn onbiT npsamMoin pabotbl ¢ EKA 1 onbIT ns-
roToBfeHMA pagualoOHHO CTOMKOW annapatypbl. CTapT NpoeKkTa HaMeyeH Ha
2016 rop.

MKC U TEOOU3UNKA

Mporpamma HayuHbIx nccnepgosaHun Ha MKC coctaenanach B 1996 rogy. Ha-
yanocb BCE co cBoero poga HUP, koTtopas, no-moemy, $duHaHCMpoBanach,
MOXeT 6bITb, YacTnuHO, 3a cuét HACA. B Te roabl yuactne HACA B MKC obe-
cneumBano gpuHaHcMpoBaHue MHorux pabot. OT VKN B 256 (1) oTobpaHHbIX
3KCMEePVMEHTOB MOMNasiu HECKONbKO NPOEKTOB, B TOM UMC/e HEeUTO NoaobHoe
cTpoukam KOA-1 n KOA-2 B Tabnuue npepnoxeHun no @OBOCY. U3 KOA-2
(Komnnekc gmarHoctnku nnasmbl Bokpyr KA) notom Bbipocna OBCTAHOBKA,
nposoamnmas cenyvac Ha MKC no pykosogctsom C.W. Knumosa. Ho rnasHbim
npoektom cekumm A.A. Taneesa ctan MJTAHETHbIA MOHUTOPUHI: npoekt
40-cM Teneckona ANnA MOHUTOPUHIra «MepemeHHbIX ABMEHUA Ha niaHeTax
ConHeuHow cuctembl». Ero npegnoxun O.®. MNMpunyukniA, Nog BnevaTieHnem
CTONKHOBeHNA KomeTbl Lymenkepa-fleBn c lOnutepom B 1994, a HayuHbIimM
pykoBogutenem ctan B.U. Mopo3. K 1998 rogy npoekt nepewwén B ¢pasy OKP.
TexHUuYeckoe pyKoBOACTBO B3N Ha ceba B.W. MHeapblx, N B KaKOW-TO MOMEHT,
no npocbbe Bacunua MBaHoBMYa, A cTan Hay4yHbIM pykoBoauTenem. Macca
Tenleckona nonyuyunacb ~150 Kr, a Bcero komnnekca — 250 Kr, o6Hapy»Ku-
NOCb MHOTFO TEXHUYECKUX Npobnem. Bmecte ¢ Mmaccoi Bblpocna v ueHa. Ham
NPeanoXnnmnm Nckatb MexAyHapoAHYyl0 Koonepauuio, 1 A YeCTHO MbiTanca
3710 pgenatb B [epmaHun, OpaHumm n Utannn. Ho xenawowmx He Haxoamnoch:
KakK pa3 6bin 06baABneH KOHKYpC EKA Ha HayuHble 3KCneprMeHTbI A1 eBpo-
nenckoro cermeHta MKC. B pe3ynbraTte NpoeKT NOCTEMEHHO 3aTyX, XOTA U He
6b111 NCKNIOYEH 13 Nporpammbl. C npuxogom B otaen A.B. TaBpoBa NpoeKT He-
6onbluoro Teneckona Bo3poxpaaetca. [pegnonaraercs, UTo Takon Teneckon
MOXHO O6YAeT 1CNoMnb30BaTb He TOMbKO AnA HabnoaeHWn nnaHeT ConHeuHon
CUCTEMBI, HO 1 ANA UCMbITAaHWA HOBOW METOAMKMN HEMOCPEeACTBEHHOrO Habto-
OeHvA NnaHeT y apyrux 38é3a. Co BpemeHem Mbl HaieeMcs NepeBecTy SKCrne-
pYMEHT Ha cBOOOAHO NeTaloWuWin annapart, 3anyckaemblil C UCMOSIb30OBaHNEM
nHopacTpyktypbl MKC, nogo6bHo Tomy, Kak 6bl1 3anyLieH CyTHUK «4nbucy.

C MKC cBfi3aH 1 Hal nepBbif ONbIT B UCCiefoBaHUAX aTMochepbl 3emnu. Tyt
A Hapywwua Tpaguumym acTPOHOMUYECKOW LWKonbl Bacnnua MBaHoBMYa «He
pa3MeHMBaTbCA» Ha COOCTBEHHO reodusmyeckrie NCCNefoBaHNsA, He CBA3aH-
Hble ¢ nnaHeTamu. Ho y MeHs nepep rnasamu 6binm NpriMepbl MOEro NepBoro
pykoBogutensa B.A. KpacHomonbckoro, ¢ ero reo¢pusmyeckum npoLnbim,
Moux GpaHLy3CKMX U 6eNbrMACKUX KOer, C OAMHAKOBbIM UHTEPECOM OTHO-
cAWmXCA K aTMochepam 1 3emnu 1 nnaHet. 1 06paTn BHUMaHMe, UTO TaK e
06CTOAT Aena BO MHOIMX YCMeWHbIX 3KCNepUMEHTaNbHbIX Fpynnax, Aaxe
B CLLA npu ux cnnbHenwen BHYTPEHHEN KOHKYypeHLuKn B Hayke. Elé yrHeta-
N0 OTCYTCTBME Yy HAaC COOCTBEHHOrO MPOEKTa, 3a CBOW, POCCUMICKME AEHbIY,
UTO, KOHEYHO e, OblI0 CBA3AHO C HeAOCTaTKOM 3TUX caMbix AeHer. lNocne
TOoro Kak «Haw» SOIR 6b1 cgenaH B benbrum, A coobpasun, 4to NOAo6HbIN
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npunbop B 6onee «ygobHoM» AnanasoHe 6nvxHero UK Gyaet nomeHblie u,
rnaBHoe, nogewesne. Takon Npmbop Mor 6biTb NCNONb30BaH ANA N3MepPeHUn
NapHMKOBbIX ra30B, YINEeKNCIOro rasa u metaHa, B atmocdepe 3emnu. MNpea-
CTaBNANOCb, YTO rfaBHaA npobsiema TOYHOCTU V3MEPEHUN — OOCTUMKEHMWE
BbICOKOIO CreKTpasbHOro paspeleHus, n ana storo cxema SOIR nogxogut
ngeanbHo. Mbl nonyunnm Ha npopaboTtky rpaHT PO®W, n napannensHo npea-
NOXUAN 3KCNepUMeHT Ha 6opT MKC. YTobbl BCE 6b110 Npolue 1 GbicTpee, pe-
WnnNKn caenaTb NOPTaTUBHBIA NPUOOP, KOTOPbIM Gbl KOCMOHaBTbI MOV MPO-
BOAUTb M3MepeHUs yepes unntoMmuHatopbl. Mpubop PYCAJIKA (PY otBeuvaet
3a «py4HoWt») 6bin co3aaH B CKB B Tapyce nop kKoHTponem W. . BuHorpagosa,
3aBepLuaoLLyo YacTb paboT 1 nposefeHue skcneprmeHTa Ha MKC B3An Ha
ce6s A.10. TpoxnMoBCKMIN. HeCMOTPA Ha KaxKyLLytoca NpocToTy, Npubop cos-
[aBanca JOnro: nepBoHavanbHaa naea 3aMeHUTb akyCTOONTUYECKMI GUNbTP
HabopoOM CMeHHbIX UHTepdepeHLNOHHbIX GunbTpoB Yy MmaHTa He nonyuu-
nacb: xopowme GUIbTPbl OKasanucb AoporosaTbl (ceiiyac CMeLHO BCMOMU-
HaTb), M NPULWIOCH BO3BPaLLaTbCA K akyctoonTuke. Mpnbop 6bin goctaBneH
Ha 60pT B 2009 1 N3MepeHUA NPOBOAUNCH NOYTU TPU roga. B «pyuHom» pe-
XKMMe y#anocb NofyunTb He Tak MHOFO AaHHbIX, KaK XOTeNlocb Obl, 1 coBCeM
HEeMHOro CneKTPOB, MPUrOAHBIX ANA UHTepnpeTaumn. Heobxoammo Bbibpachl-
BaTb AaHHble HaZl MOPEM, laHHble, NCNOPUYEHHbIE 06/1aYHOCTbIO0. C ManeHbKoM
PYCAJIKOW npuwnock fenatb AAMHHbIE 3KCMO3MLIMI, U 33 3TO BpeMs B nofe
3peHusa yacto nonaganu obnaka. K tomy xe, ynpasneHne AOQ okasanocb
«C fgedeKToM», UTO OCNOXHUIIO MHTepnpeTauumto. Pesynbtatbl PYCAJTIKU nme-
nn 6bl, TEM He MeHee, 6ONbLIOV METOANYECKUIA MHTEPEC, eCN Obl Mbl HE BO3-
UNNCb Tak JONrO C MOAroTOBKOM annapaTypbl. YyTb paHbue, yem PYCAJIKA,
Ha op6uTy 6bin BbiBeAeH ANOHCKMIA cnyTHUK GOSAT ¢ uyaecHbIM dypbe-crnek-
TpomeTpom (kaHagckon ¢umpmbl ABB-Bomem) Ha 60pTy. Bca muccmna noces-
LeHa napHMUKoBbIM raszam. [pn Hennoxom, B nTore, Kayectse aaHHbix PYCAJI-
KN o KOHKypeHUMm C cuctemMaTnyeckum nokpbitnem GOSAT rosopuTb
He npuxoauTtca. CooTBeTCTBYIOLME BbIBOAbI ANA cebA Mbl caenanu, U HefaBHO
Hayanucb paboTbl Mo cnekTpockonuyeckomy komnnekcy OPUALA. B Hém
B MONHOW Mepe yuTeHbl HapaboTkm u npobnembl PYCAJIKWA. Mpubop sTOT
(toxke pna MKC) yx<e He man 1 He AéLeB, HO Tenepb Mbl YBEPEHbI, YTO OH CMO-
XeT COCTaBUTb JOCTONHY0 KOHKYpeHunto GOSAT n npoektam HACA (OCO).

[Jpyroi npoekKT, B KOTOPOM Mbl 06paTUANCh K MCCEA0BaHUIO POLHOW NnaHe-
Tbl, — nporpamma FrEO®U3VIKA. He 3Hatlo, HAaCKONbKO aKTyanbHbl U Nepcrnek-
TUBHbI NCCNIefoBaHUA noHocdepbl 3emMnu, B YaCTHOCTU, peakuus noHocdepsbl
Ha BO3AeNCTBUE aMepPUKAHCKMX HarpeBHbIX CTEHAOB — OCHOBHAaA naea 3ToN
denepanbHoi LeneBoi nNporpammbl. Ham goctanocb yyactBoBaTb B cO3ja-
HUW NPUBOPOB ANA pelleHNa ABYX YaCcTHbIX 3afjay: U3MepeHusa MOJIHOro Co-
JepXaHuA 030Ha 1 HabnopeHWi NonApHbIX cuAaHUA. Obe 3T pa3paboTKu
ana YO-gnanasoHa msnydeHus. Mpnbop c He3aTennnebiM Ha3BaHWem «O30-
HoMeTp» fenaetca nop pykosopcteom 0. [lobponeHckoro, B Koonepaumu
NKWN-«AcTpoH-InekTpoHuka»-MTMO. B ocHoBe 030HOMeTpa — Klaccnyeckas
cxema poynaHAOBCKOro cnektpometpa. Aposusop — YD-kamepy Ana Ha-
6nioAeHNA NONAPHBIX CUAHWIA U3 KOCMOCA MOfA Ha3BaHueM «JleTuumsa» — Ky-
pupyet A. Ky3bmnH 13 6biBwen nabopatopum t0.U. FfanbnepuHa, a 3a usro-
ToBneHune B3AnuCb A. lpuropbes 1 0. Hukonbcknin. Ho no mepe HapacTtaHus
Hepa3beprxn 1 3agepxek GUHAHCUPOBaHNA, CBOWCTBEHHbIX NpoeKkTy MEO-
OU3UKA B Lenom, nx TepneHune fOMHYIO, 1 NPULLIOCL NepedaTb pa3paboT-

242



Ky 3TON Kamepbl 6e30TKazHOMY «ACTPOH-DeKTpoHuKar». Ceiyac cutyauus
C NPOEeKTOM HesicHa. OcTaéTcs HageATbes, UTo ByaeT 3anyLyeHa XoTa 6bl YacTb
13 NATU NNaHUpPyeMbIX CMYTHKOB.

JIYHA

Mpoektbl JIYHA-TTIOb n JIYHA-PECYPC ctanu rnaBHbIMM HaLWOHaNbHbIMU
npoekTamn B 06nacT NAaHeTHbIX WCCNeAOBaHUN CPABHUTENbHO HefaBHO.
Nx npeppicTOprA CNOXHa U U3BUINCTA, HEMANOBaXHYIO PONib B Hel Cbirpa-
N0 3arafoyHoe cornalleHne C UHAUNCKMM KOCMUYECKMM areHTCTBoM. Haw
oTAen CTOJIKHYJCA C Cepuei NPOeKTOB, COCTOAWMX U3 ABYX NOCaJOYHbIX arn-
napaToB 1 ofHoro opbuTtanbHoro, B 2010 roay, Korga HayuHoe PYKOBOACTBO
umn nepewno B VKN n 6bin 06bABNEH KOHKYPC Ha HayuHylo annapatypy.
TonbKo UTO 6bINN ONY6NIMKOBaHbI Pe3yNbTaTbl CNEKTPANbHOrO KapTUpPoBaHuA
Ha VHAWNCKOM CNyTHUKe «YaHgpasH» ", roBopALMe O BOIMOXHON riapaTa-
LUK 3HAYUTENBHOM YacTh noBepxHocTU JlyHbl. O TOM e cBnAeTenbCTBOBaNu
npeaBaputenbHble pesynbTaTbl SkcneprumeHTa Mropa MutpodaHosa LEND Ha
aMeprKaHCKOM cnyTHUKe Lunar Reconnaissance Orbiter. bbino npuHATO pe-
LeHMe cAenaTb rMaBHbI akLUeHT NPorpaMMbl Ha UCCIeA0BaHMA TIETYUNX KOM-
MOHEHTOB NIYHHOrO PErofnTa U NaHNPOBaTb NOCaAKM B MONAPHbLIX 06NacTAX.

Ona npubopoB nocafouHbix annapatoB npurogunucb 3agensl QOBOC-
IPYHT: Haw oTtaen npepnoxun xpomato-macc-cnektpometp (M.B. Tepacu-
MOB), MHOFO30HaJIbHyl0 MaHopamHyto Kamepy (A.B. JlnnatoB n A.T1. DKoHO-
moB), I [lonbHMKOB CTan Beaywum no getektopy nbuin. Maeio ncnonb3osatb
NK-cnekTpomeTp Ha MOBEpPXHOCTW ANA MNpPoBepKn AaHHbix Kapne lMMutepc
B OKPECTHOCTM MecCTa nocagku npegnoxun Ham A.T. basunesckun. Mol pe-
wunu caenatb npubop JINC Ha ocHoBe CIMUKAM-UK, ¢ pacwumpeHHbIM cnek-
TpasbHbIM Anana3zoHOM. 3a Npnbop oTBeyaeT AHapel MBaHoB. COOTBETCTBY-
lolmne aKycToonTuyeckne GpuabTpbl Mbl yxe npoboBanu npu paspaboTke
MICROMEGA.

Op6uTanbHbin annapat npuwén B KU yxe o6peMeHEHHbIM 60NbLINM KOM-
MNeKCOM HayuyHoW annapatypbl. Mbl NpefnoXunm 1UCcnonb3oBaTh 3anacHon
npn6op PHEBUS (YO-cnektpomeTtp ana npoekrta Bepi Colombo) ana nccne-
[oBaHMsA aK30cdhepbl JIyHbl. [Jpyroii BaXHbIN Npnbop — ¢ypbe-cnekTpomeTp,
ONA KapTUpOBaHWA ruapatauum B «nonoce Kapne Mutepc» v gpyrux mnccne-
[loBaHMn. BHauane Kak npototun nnaHupoBsancs npuoop AOCT/®oboc-TpyHT,
Tenepb NpeAnonaraeTcs MCNosb30BaTh HOBYIO Pa3paboTKy — OAMH M3 KaHa-
noB komnniekca ACS/3k3o0Mapc (cm. ganee). OueHb xOoTenocb 6bl AOMOMHUTD
Komnnekc npnbopos GOTOMETPOM Ha JIMHMIO NaliMaH-anbda Ana nccieqosa-
HWUA BOJOPOAHON KOPOHbI 3emnu. Mbl HECKONbKO pa3 npeanarany Takon npu-
60p c Bnagom M3mogeHoBbIM, U ceiuac, KaxeTca, HallieHa xopoluas Koone-
pauua. Ho mewwaeT HeonpeaenéHHOCTb: paboTbl N0 opbuTanbHOMY TyHHOMY
annapaTy NPUOCTAHOBIIEHDI, U €ro AanbHenwan cynbba He COBCEM fACHa.

3 Pieters C. M., Goswami J.N., Clark R.N., Annadurai M., Boardman J., Buratti B.,, Combe J.-
P, Dyar M.D., Green R., Head J. W., Hibbitts C., Hicks M., Isaacson P, Klima R., Kramer G.,
Kumar S., Livo E., Lundeen S., Malaret E., McCord T.,, Mustard J., Nettles J., Petro N., Run-
yon C, Staid M., Sunshine J., Taylor L. A., Tompkins S., Varanasi P. Character and Spatial
Distribution of OH/H,0O on the Surface of the Moon Seen by M3 on Chandrayaan-1
// Science. 2009. P. 568-572. doi: 10.1126/science.1178658.
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MNMoka A He 3ameuato HU y cebs, HW Yy HaLIMX COTPYAHUKOB, 3@ UCKIIIOUEHNEM,
MOXeT 6blTb, Muxauna lepacvmoBa, 0COBOIN HEXHOCTU K UCCIeAoBaHUAM
JlyHbl. Hayuryto komaHay JINC, Hanpumep, NPUXOANUTCA cobrpaTb MO pasHbiM
opraHu3aumsamM 1 pasHblm cTpaHam. Ho, Kak n B cnyyae ¢ ®OBOC-TPYHT, yua-
CTVvie B NPOEKTe MOMOraeT NoAAep»KMBaTb 1 Pa3BMBaTb IKCNEpPUMEHTaNbHble
rpynmnbl. Hagelocb, Hay4YHbI MHTEPEC BCE e MNOABUTCA, BNvKe K BbIXogy Npo-
€KTOB Ha GUHWLLIHYIO NPAMYIO.

5. 3K30MAPC

MpoekT IK30OMAPC (ExoMars; nog, “exo” nogpasymeBaeTtca 3k306monorvs, a B
uTore 3BY4nT CTPaHHOBATO) NnaHUpoBancsa EKA yxe oueHb AaBHO, Kak pas-
BUTUE aMepukaHckmx Mars Exploration Rovers (2003). Xopollo NoMHI0, YTo
naen 3agay ans Hebonbluoro Mmapcoxopaa EKA Hauano cobupatb B 2003 rogy.
Mbl Torga noganu npepnokeHne no atMochepHoOMy fla3epHOMY CMeKTpoMe-
TPy, KOTOPOE, eCTeCTBEHHO, ObII0 OTBEPrHYTO Ha NepPBOM e 3Tane. OTanun-
TeNIbHO 0CcOBeHHOCTbIO poBepa Pasteur ¢ camoro Havana 6bina KoHuenuma
6ypoBoro yctpoinctea ansa 3abopa nNpob c rny6uHbl, Ha KOTOPYID He Mpo-
HUKaeT cTepunusylolwee KocMmyeckoe wusnyyeHue. OCHOBHble npubopbl
npefHa3HayeHbl ANA aHanm3a BellecTBa KEPHOB, B MX YMC/IO BOWM U [iBa
aMepPUKaHCKNX YCTPOWCTBA YMCTO OGMONOrMYecKor HamnpasneHHoCTH. Ocos-
HaB MOMOXEHME, Mbl HEKOTOPOE BPEMsi BOCMPUHMMANN NMPOEKT Kak aHanor
«Po3eTTbl». B 1990-e rogbl B.W. 6bin 0UeHb 0OMXKEH, UTO PYCCKUX TyAa He no-
3Banu Boobue. Ho ¢ 3K30OMAPC cutyaums okasanacb nydie, 66111 npurna-
LeHbl HECKOSIbKO POCCUACKMX CO-UCCrefoBaTenell, NiaHMpoBanocb Aaxke
Halle yyacTue B AByX npnbopax. OfnH U3 HUX — MUHMNATIOPHDBIN Gypbe-crnek-
TpomeTp MIMA ansa HabnoaeHWi Kak aTMochepbl, Tak U MOBEPXHOCTN — OblSl
npegnoxeH J1.B. 3acoBol M «HauepHO» CMPOEKTUPOBAH AJIA UTaNIbSHLEB
B.E. MowkuHbim. K. Bennyyumn nonyuun ot EKA uenesoe ¢puHaHcnpoBaHme,
N npoToTMn Npubopa Obin caenaH UTaNbAHCKON NMPOMbILWIEHHOCTbIO. 3aco-
Ba 3acnyxwna cratyc Co-Pl. He npasga nu, HanomuHaeT SOIR? K coxaneHuio,
MIMA He nepeHecnia MHOrOUYMCNEHHbIX COKPALLEHU, 1 He BOLWIa B COCTaB
annapaTtypbl HA poBepa, HW MIaHUPOBaBLUENCA OfHO BPEMA HEMoABUXKHOMN
ctaHuun GEP. O gpyrom npu6ope — MICROMEGA — s yxe pacckasbiBan. Ha
YPOBHe areHTCTB, Ha BcTpeyax EKA n Pockocmoca, Heckonbko pa3 BCTaBan
BOMNpoc 06 ncnonb3oBaHun «MpoToHa» AnsA 3anycka «9k3oMapcar. MNotom
BCAKMI pa3 BbIACHANOCD, YTO 3TO — OMUMSA, 3aNacHOWN BapyaHT, Ha YéM 1 pac-
cTaBanucb. Bcé e, B 2008 rogy 66110 MOANMCAHO MeXareHTCKoe cornatieHve
o coTpygHunyecte B npoektax POBOC-TPYHT (EKA obelano npném gaHHbIX
Ha cBou cTaHuun) n IK30OMAPC (Pockocmoc obelyan «MpoToH» Kak 3arnacHoum
BapMWaHT 3anycka U pagron30TONHble MCTOYHMKM Terna AnsA MapCcoxoaa).

Cutyauma nameHunaco B 2009 rogy, kKorga ycunuamm gupektopos EKA [. Ca-
y3Byaa n M. KopagnHu npoekT 6bin nepedopmaTpoBaH 13 YNCTO eBponeit-
cKoro B coBMecTHbI npoekT EKA n HACA. MNpu 3Tom B NpoeKT 6bin fobasneH
aMepurKaHcKuin cnyTHUK Mars Science Orbiter, ocHOBHoOW 3afjauell KOTOPOro
6b1IM aTMOCchepHble UccnefoBaHNA M MOUCK MeTaHa. bbiny 3annaHnpoBaHbl
[Ba 3anycka (oba — amepuKaHCKMMK HocuTenamu) B 2016 rogy — aTmo-
chepHbIt cnyTHUK Trace Gas Orbiter (TGO) n eBponencknini «4eMOHCTPaTop
nocagkum» (EDM), a B 2018 — cam mapcoxop. B 2016 rogy eBponerckasa npo-

244



MbILINIEHHOCTb AOMKHa Bblna caenatb cnyTHUK, B 2018 — HACA opraHuso-
BaTb MocafKy Mapcoxopa. [pubopbl mapcoxofa Obiiv yxe 1 Tak nopeneHsbl
mexgy EKA n HACA, octanocb o6bsBUTb KOHKYPC Ha HayuHylo annapatypy
TGO. OcHOBHble 3afjaun CNyTHUKa — cOCTaB atmochepbl U KNUMaTt, 1 ame-
puKaHckne ¢daBopuTtbl 6bIIM M3BECTHbI 3apaHee: dypbe-CneKTpomeTp AnA
conHeuHbix 3atmeHui MATMOS (geTekTMpoBaHME ManblX COCTaBAAKLMNX
B COMHEYHbIX 3aTMEHMsAX) U NMMOOBLIN paguomeTp, aHanor MCS/MRO (MoHu-
TOPWHI KNMMATUYeCKnX LMKnoB). B paHHen Bepcun 3toro npubopa (PMIRR)
yuacteoBan B.W. Mopo3 (cMm. ero ctatbio). OcTanocb npepnoXuTb Yto-To fo-
NONHUTENbHOE, HaNprYMep — KapTupoBaHWe MeTaHa B Hagup. Mbl Havanu
paboTaTb Hag NpeanoXKeHnem B CNoXMBLIeNnca koonepaunn benbrusa — Opax-
uma — Poccna. U3 OpaHumu, nomumo LATMOS, yyacTBoBana nabopatopus
LESIA n3 MepoHcko ob6cepBaTtopun. f ouyeHb pagoBasncs, Bnepeble Me-
[OH, C KOTOPbIM OYeHb MHOrO CBA3aHO y Bacunusa ViBaHoBuua, coTpyaHmyan
¢ LATMOS (bbiBwuin Service d’Aeronomie), roe pabotanu Bce mMou py3bsi.
PaHee Takoro He ciiyyanocb, MO-MoeMmy, 13-3a KapANHaNbHOTO PasnymnA no-
NUTNYECKMX B3MMAAOB Y CTapLIero rokosneHna Yy4yéHblx. Mbl npegnoxunu
Nprbop 13 TPEX CNeKTPanbHbIX KAaHANOB, OAUH U3 HUX BEeNbriincKuin, Konus
SOIR/Venus Express, nomkeH 6bin gybnuposats MATMOS B BaxHOM Auvana-
30He, BTOPOW, GpaHLy3CKUIN — Ha OCHOBE CKPEeLLEHHON aucnepcnn — AnA
KapTupoBaHuAa MeTaHa. 1 npegnoxun Bepcuio PYCAJIKU kak passutme
SPICAM-IR/Mars Express. Ho nocne mecsua HepBHOW paboTbl NMPOU30OLWEN
packon — 6enbruickuin kocmmyeckuin oduc (BELSPO) HacTamBan Ha UCnosb-
30BaHMU ABYX MOYTU OAUHAKOBLIX (1 6enbruiicknx) SOIRoB, ogHoro ana 3at-
MEHWI, a APYroro, oxXnaxgjaeMoro, ANA KapTUPOBaHMA MeTaHa B Hagmp. Haw
nNprbop ABHO CTan NPeAMETOM HaLMOHaNbHOWM ropaocTy... Ham octaBanach
PYCAJIKA, dpaHUy3amMm — 31eKTPOHHbIN 6510K. TakoW BapyaHT COBEPLUEHHO
He ycTpoun ¢paHLly30B, 1 OHW MPUHANW pelleHne fenatb OTAeNbHOe npea-
noxeHwue. Ha cnepytowuin aeHb 6enbruinckuin Pl HeHaBA3uMBO npennoxmn
MHe K HUM npucoeanHutbca. O6MaHO, HO Mbl B3LOXHYAM C obneryeHmem:
6enbrunckoe NMAEPCTBO OTANYHO OMNMCLIBAET pennnKa BuunHa B «<KaBka3kom
nneHHnLe»: «BoNoHTapu3m!..» Pe3ynbTaThl KOHKYpCa Hac CMJIbHO pa3oyapo-
Ba/IN: HECMOTPA Ha ABHOE TEXHUYECKOe MPEBOCXOACTBO PpPaHKO-POCCUICKO-
ro npubopa n GopmasnbHbI PenTuHr, nobeamn Genbruiicknin NOMAD. ToBo-
pAT, nomorna 6ecepa actpoHasTa Aupka OprmyTa ¢ acTpoHaBToM Yapnb3om
BongeHom. BoT 6b1 Ham 1066MpPOBaTh, Kak 3TN ManeHbKKe CTpaHbl!

A npoekT pa3suBanca ganblue. Okaszanocb, uto HACA He ycTparBaeT nocagka
B 2018 rogy /vwwb €BPONENiCKOro MapCcoxoAa, U BO3HMK BTOPOW, aMepuKaH-
CKUn Mapcoxop (npoobpa3s HblHewHero 2020). Tyga cpasy nepemecTunncb
BCe aMepuKaHcKue npubopsbl, paHee NnaHWpoBaBLUeca Ansa posepa Pasteur.
Cpasy BO3HMKAN NOJO3PEHNA, YTO JOOPOM 3TO He KoHuuUTcA. U peicTBrTens-
HO, oceHblo 2011 roga nocne obHapoaoBaHKA BIOAKETHBIX MPOGSIEM, CBA3aH-
HbIX C 3alep)KKaMu 1 nepepacxofom no Teneckony k. Be66a, 66110 06bAB-
neHo o 3akpbiTu HACA KpyrnHbix mexayHapogHbix npoektos: SK30OMAPCA
n EJSM, coBmecTHOM mruccum ¢ EKA no nccnegosaHnmio cnuctembl KOnutepa.

Tyt B EKA BcnomHunu o cornawenun GOBOC-3K30MAPC. Bo3Huk Bonpoc,
He moxeT nu Poccna npepoctaButb «[1poToH» Ana 3anycka «3k3oMapca»
B 2016 rogy B o6meH Ha rnybokoe yuyacTtve B npoekTe. Mocne aBapuu ®obo-
Ca, TaKOW «KOHCEPBATUBHbIV» BapMaHT OYeHb NMOHPABWICA PyKOBOACTBY Po-
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CKOCMOCQ, U Mbl MONYYNAN KOMaHAY NOArOTOBUTb MPEAJSIOKEHNA MO POCCUN-
ckomy y4yactuio. MonoxeHme ycnoxkHanocb Tem, yto HACA oTkasanocb gatb
HOCUTEeSb, HO He OTCTYNaNoCh OT CBOUX NPUOGOPOB. Mo pesynbTaTam KOHKYp-
ca Ha 6o0pTty TGO 6bIIM YeTbipe aMepuKaHCKUX Nprbopa nic 6enbrmncknia
NOMAD. Mbl npoBenu Heckonbko 3acepaHuin Cekumm CoBeTa Mo KOCMOCY,
1 cpopMmUpoBan CNNCOK FMaBHbIX NPUOPUTETOB:

« OflHa-ABe Masble cTaHumu Tuna MetNet;

+  CMEKTPOCKOMMYeCKMin npubop Ana UCcCnefoBaHMA cocTaBa aTMochepbl
1 Knumara, (ycnosHo) gononHawowmin NOMAD, MATMOS n EMCS, Ha ocHo-
Be pa3pabotok ansa ®OBOC-TPYHT, B fanbHewnwem Ha3BaHHbIA ACS;

+  KONUIMMUPOBAHHbBIA HEWTPOHHBIN [EeTeKTOp ANA KapTupoBaHUA rupapa-
Tauuu rpyHTa Mapca, Ha ocHoBe npub6opa W.T. MutpodaHosa LEND/LRO,
B AaNbHenweM Ha3BaHHbI FREND.

Pewatowan BcTpeva B WTab-kBapTpe EKA 6bina Ha3HaueHa Ha Aekabpb
2011 roga. OgHako nepep 3TUM Ha coBellaHun B Pockocmoce 6bino npuHa-
TO, Ha NepBbIVi B3MNAL, HEOXKUAAHHOE peLleHne: TBEPAOE «HET» MasiblM CTaH-
uunam. Bosobnagan rpys aBapun Qoboca: raBHbIM Kputeprem Bbibopa cTana
MUHMMM3aunA pUcKkoB. B utore B Mapwx mbl noexanu ¢ AByma npmbopamu,
obuien maccor okoso 70 Kr, NpMbAn3nTenbHO NOSIOBUHON NOME3HON Harpys-
kn TGO. B coBelaHun nprvHMMana yyactne 1 npeactaBuTenbHaa generauma
HACA. ®aBopuTOoM eBponenckrux NapTHEPOB 6bliv Manble ctaHumu. OHM
N CNblWaTb HUYEro He XoTenn o «aybnvpyiolwem» atmochepHoMm npubope
(aymato, He 6e3 BnusaHus 6enbrunckon generaunn). Konnern ns HACA, Hanpo-
TUB, OBCTOATENBHO apryMeHTUPOBaNK, Kak yaauHo Haw npubop fononHaeT
BCe ocTanbHble npubopbl HACA 1 EKA... B utore, 6rnarofaps »EcTkoi nosu-
uum Pockocmoca (A.E. LUnnoe gan Ham KapT-6naHL, BEn neperosopbl I.T. Pain-
KYHOB), 6b111 IPUHATBI Hawm ycnosua: 50 % HayuyHow Harpy3km TGO, aBa poc-
CUNCKKX Npubopa. A ¢ obneryeHnem NOAENUICA YCNEXOM C dpaHLy3CKUMU
apy3baAmu, a feHHagumn feHHagneBWY 3aKaTu WNKAPHbIN Y>KWH. ..

Hanbwe npepctasutenm HACA ctanu ucuyesatb C TenleKoHdpepeHUuiA, a noa
PoxpnecTtBo 6bif10 06bABIEHO 06 UX MOJSIHOM, BMECTe CO BceMu npubopamu,
yxofe 13 npoekTa. 3ameyaTesibHO, YTO MEHbLLE YeM Yepe3 rof BO3HUK Map-
coxop-2020 (MSL-2020). brogxeTHble TpyaHOCTM 6binn He npuuém: HACA npo-
CTO He HYXHbl MeXAYHapOoAHbIe NMPOEKTh.

C yxoaoM amepurKaHLUEeB BCTan BONpoc 1 o6 n3rotoneHun B Poccum kamep,
LUMPOKOYrONbHOW Kamepbl — AnA MOHUTOPWHTA, U Y3KOYrofnbHOW — ANA noj-
LEPXKM MUccum mapcoxoga. Ho »kenatowwmx B3ATb Ha cebA Takyto OTBETCTBEH-
HOCTb He Hawsnocb. B Hauane 2012, Ha BcTpeyax B ESTEC n B nOAMOCKOBHOM
Koponése, onpegenunca yposeHb yyactna Poccum B gemoHcTpatope EDM,
pAag NpuGOPOB M PaAMOM3OTOMHBIA MCTOYHUK 3SHEpruv, NpopasieBatoWwmnii
Xn3Hb EDM n npeBpawaownii ero B NMOMHOLEHHYIO MeTeoCTaumio, a Tak-
e B muccum 2018 roga: coBMeCTHasA Nnocafka, poCCUINCKaA CTauuoHapHas
nnatpopma ¢ npnbopamu, ABa POCCUNCKUX NpubOpa Ha eBPOMNENCKOM Map-
coxope. Bckope B.A. [TONOBKMH MONOXUTENbHO peLns BONPOC U O BTOPOM
«MpoToHe», Ans 3anycka 2018. Hauanacb gonras paboTta No cornacoBaHuio
N TeXHUYecknm npopabotkam. K coxaneHuto, He yaanocb COXpaHWUTb POC-
cumnckoe yyactne B EDM, no HeAcHbIM ana Hac npuyrHam Pockocmoc pewnn
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MOMHOCTbIO BbIATM M3 3TOW YacTy npoekTa. UHAHCMPOBaHNE POCCUNCKMX
nprnbopos (u3 ctpaxosbix cpeacts GOBOC-TPYHT) Hauanocb yxe B dpeBpane
2013, a B MapTe 6bIsI0 NOAMNMCAHO MEXareHTCKoe CorfalleHue.

A yo6exxpéH, uto SK30OMAPC 1 nogo6Hble eMy COBMECTHbIE NMPOEKTbl AOMKHbI
CTaTb CTpaTermyeckom NMHMEN Hawen NnaHeTHoM nporpammol. Hagech, He-
JaBHUE N3MEHEHUA BHELIHEMNONUTMYECKON CUMTyaLun He CKaXkyTCA Ha Mpo-
ekTe HeraTmeHo. Celyac pabotbl no npubopam ACS n ISEM (cnekTpomeTp Ha
MauTe Mapcoxoda) — OCHOBHAA aKTUBHOCTb CMEKTPOCKOMUYECKOro «Afpa»
otaena. OHM OCHOBaHbI Ha HaLWMX NPOLUNbIX pa3paboTKax U NPOAOIKALOT re-
HepanbHYI0 HayuHyio nuHuio Bacunna Mieanosnya. MNpoekt KHA ana nocapou-
Holi nnaTdopMbl MO MaclwTabam 1 Mo 3HAYEHUIO, AnA oTaena u ana scero KN,
npunbnuxaetca kK npoekty ®OBOC-TPYHT. Hageemca, Tam XBaTUT MecTa 1 mMe-
TeoCTaHUMW, 1 HOBOMY BapuaHTy cnekTpomeTpa MIMA, n paspaboTtkam Ha oc-
HOBe Jla3epHo cnekTpockonun. Ho 06 3ToM NMoka paHo roBOPUTb, CAINLIKOM
MHOrO U3MEHEHMI MPOMCXOANT NPAMO ceinvac.

6. BYAYWIUE NPOEKTDI
BEHEPA-J

MepBasa NonbITKa CNPOEKTUPOBATbL AOMTOXKMBYLLYIO CTAaHLMIO HAa NMOBEPXHO-
CTV BeHepbl, ecnu 5 He olmnbakcb, oTHOCUTCA K 1980-m rogam. MHe KaxeTcs,
yTo upgeonoramu npoekrta 6oinn B.U. Mopo3 n B.H. Xapkos. Mocne ycnew-
HblX, HO KpPaTKOBPEMEHHbIX MOCAaAOK Ha MOBEPXHOCTb BeHepbl xoTenocb
nccnefoBatb ANMTeNbHble aTMOChepHble UMKNbl U BHYTPEHHEe CTpoeHue
nnaHeTbl (cericmomeTpus). U To n apyroe TpebyeT BpeMeHU, BbXKMBaHUA Npu-
60poB 1 nepegatymka npu Temnepatype 475 °C n gasneHun 92 atm. Oxnax-
[eHve annapaTta TeXHMYeCKn NpeacTaBuMo, Ho NoTpeboBano Obl rMraHTCKo-
ro no macwrabam npoekTa, C aTOMHbIM PEAKTOPOM B KayecTBe UCTOYHMKA
sHeprumn. Pabota annapatypbl Npy BbICOKOW Temnepatype Toxe Bpoge Obl
BO3MO>KHa, HO HEOOXOAMMA Pa3paboTKa HOBbIX TEXHOMOMMIA (MM BOCCTAHOB-
JIeHne CTapblx, Hanpumep paguonamn). Pa3BuTne TEXHONOIUIN B HalW AHU
HeconocTaBMMO C GUHAHCMPOBAHNEM KOCMUYECKUX NPOEKTOB. HayuHbll KOC-
MOC — He [iBUraTesib, a NOTPeOUTeNb TEXHOOTUNIA.

fl cmyTHO npunomunHaio 3acefgaHve Cekumn CoBeTa MO KOCMOCY, KOTopoe
Bén B.W. n roe ewé obcyxpanacb «BeHepa-[» Kak LONrOXUBYLLAA CTaHLUUA.
Ho BcKkope oH cam chopmynunpoBan rnaBHyio naeto: HoBasA nocaaka Ha BeHe-
py nocne BETA-1, -2 Hy»Ha, 1 €€ LeHHOCTb B TOM, YTO MOXHO MCMOJIb30BaTb
ONA N3MePEHNIN Ha CMYCKe 1 Ha NOBEPXHOCTY MPUBOPbLI HOBOFO MNOKOMEHWS.
MHbIMM cnoBamu, HY>XHO MOBTOPWTb MOCAAKY «TPaAULMOHHOro» 60MnbLIOro
[ECaHTHOro annaparta CO BPEMEHEM XM3HM Ha NMoBepxHocTh 1...2 vaca, Ha-
npvmep, «BeHepa-13, -14», HO C HOBbIMM Nprbopamu Ha 6opTy. Takoi npo-
€KT ObIn ecTecTBEHHbIM fonosiHeHnem K VENUS EXPRESS. Ho Halwe HayyHoe
CoO6LWeCTBO He TepnUT MPOCTOTbl, U BCKOPE MPOeKT 06poc AONOSHEHUA-
MW: 3aX0Tenocb cfenatb CyTHWK, ANA NPOAOIKEHMA nccnefoBaHun Venus
Express, «bnotmnuio» aspocTaTHbIX 30HAOB, APOM-30HAbI... [NMaBHON ABUXY-
Wweln cunoli npoekTa ctana J1.B. 3acosa. B 2005 rogy npwu yyactun H.®. CaHb-
Ko npoekT noasunca B OKIM 2006-2016, ¢ opueHTNPOBOYHON AaToN cTapTa
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B 2016, n Hayanacb HU/P. Unea cobCcTBEHHO JONTOXMUBYLLEN CTaHLMK OBCYX-
Janacb eweé Hekotopoe Bpemsa. A.[l. DKOHOMOB MpeanoXun OxNakaeHue
CTaHUMKN C pacxofoBaHvem pabouero Tena (BoAabl). TeopeTuueckn, annapar
Maccol npumepHo 500 Kr mor 6bl NPOXUTb A0 MecsAua. AHUMaUUS, B KOTO-
poW BbIxoZAWMIA U3 annapaTa nap eweé v Bpawan TypbuHy, n BbipabatbiBan
31eKTPNYECTBO, MMena HeM3MEHHbIX yCrnex Ha KoHdepeHumax. Ho Takaa Ta-
XKEnaa poNroxmByLLan cTaHUMA GakTUUECKM UCKIoYana raBHbI AeCaHTHBbIN
annapar, 1 OT ugeun oTkasanucb. B 2008 rogy mbl 4OroBOpMAnCh C eBponen-
cknmm konneramu, n BEHEPA-[] BbicTynuna cOBMeCTHO C KOHKYPCHbIM NpoeK-
TOoM «cpefHero knacca» EVE (European Venus Explorer). KOHKypc Mbl He Bbl-
urpanu. O6cyxgaetca coTpyaHUYecTBO ¢ Kutaem, Hayanmcb 6bi10 KOHTaKTbI
C aMmepUKaHCKMMK NapTHEPaMK, HO TyT NPOU30LLIO NpucoeauHeHne Kpbima.
Cenuac no npoekty npogonxaetca H/P, pata 3anycka HesAicHa. CoBpeMeHHbIN
06n1K NpoeKTa BKJIIOYaeT CNYTHUK BeHepbl Ha Kpyrosow opbute, cybcnyTHNK
4NA nccnefoBaHna guccunayum atmocdepsl, NocagoyHbin annapat n 100-Ku-
NOrPaMMOBYI0 CTaHLIMIO CO BPEMEHEM XI3HW OKOJ10 3eMHbIX CYTOK.

MNpepnonaraetca, uto B HoBow OKI 2016-2025 HauyHETCA MepcnekT1BHaA
OKP oblero Ha3HauyeHMsA, B pamKax KOTOpoW OyayT KOHKypupoBaTb nep-
CnekTuBHble NpoeKTbl, Hanpumep, BEHEPA-I1 n npoekT B cnctemy lOnutepa
(cm. HWke). Pe3ynbTaTbl 3CKM3HBIX MPOEKTOB MOXHO OyZeT CpaBHUTL, 1 Janb-
Wwe 6yneT prHaHCMPOBATLCA MNPOEKT C 6OMbLUel CTEeNeHbIO TEXHOOMMYECKON
roTOBHOCTW. Xopowas naes, 0Co6eHHO ecnm NpopaboTKy oTaaTb KOHKYpPUPY-
Iowmm npegnpuaTuam. Ho, yBbl, y Hac Tonbko ofHO npegnpuatue. MNonoxe-
Hune c BeHepoln ocnoxHAeTcA Tem, YTO UcnbiTaTenbHble yctaHoBKM B HIMOJI,
UMUTUPYIOLLME YCNIOBUA NOCaAKM (BbICOKME TemnepaTypbl U AaBineHNUs) nepe-
CTpOWKy He nepexunn. CoXpaHUIMCb NULb 3aaHNA. A XKanb, NCCegoBaHNA
BeHepbl Bcerga Ham yfaBanuncb, TeXHUYECKN NPOEKT, eC/i OCTaBUTb ero rnas-
Hble 3nemeHTbl, BnosnHe peanusyem, nocne VENUS EXPRESS oyeHb nonynsapeH
B Hay4yHoM coobuyecTse. Kak 661 B HACA He B3AnnCb 3a feno paHblue Hac...

CUCTEMA IOMUTEPA

BoBneyeHuem B 3Ty HoByt AnA Poccun obnactb CONHEYHOW cUCTEMbl Mbl
Bceueno o6asaHbl JI.M. 3enéHomy. Hauanocb BCE C KOHKYPCHOro npepsno-
XeHus B EKA npoekTa «bonblioro knacca» nog HassaHuem JIAMJAC. Bmecte
¢ M.b. MapTbiHoBbIM 13 HINOJ1 oHM NpeanoKmnu [ONOAHUTb €BPONencKnin
KOCMMYeCKni annapaT AnAa AUCTaHUMOHHbIX nccnegosaHnii lOnutepa v Espo-
Mbl NOCafiKoM Ha NoBepxHOCTb EBponbl. A He 6yay Noapo6bHO nepeckasbiBaTb,
yem EBpona vHTepecHa c HayYHOW TOYKM 3pEHUA: TOSLMHA Jibla HEU3BECTHa,
NofA HUM OKeaH >KUAKOWN CONEHON BOAbI, MMHEPanbHOe JHO, BO3MOXHOCTb CY-
LLeCTBOBaHMA N30/IMPOBAaHHOW 3KOCUCTEMbI, BO3MOXHO, BOAA BpeMsA OT Bpe-
MEHW BbIXOAWUT Ha MOBEPXHOCTb... Mbl co3ganm B Poccum nHMUMaTMBHYIO
rpynny, 8 2009 rogy nposenu B VIK/ cneunanbHyto MexgyHapoaHyto KoHbe-
peHuMio, Ha KOTOPYIo Mpuexana mMacca Hapogy, 1 Havanu HUP. TexHnueckune
CNOXHOCTU NPOEKTa Myranu, HO Kasanucb paspewnmbimn. EBponenckun J1A-
MNAC BbiUrpan KOHKYpC, 1 6bin cGopMUpoBaH TPEXCTOPOHHUIA MeXAyHapoa-
Hbin npoekT EJSM (Europe Jupiter System Mission): eBponenckuin annapat
Ana nccneposanmva Onutepa n faHMMefa, ameprKaHCKU cnyTHUK EBporbl
M POCCMICKNI MOCafoYHbIN annapat Ha EBpony. Kakabi ©3 3nemMeHTOB 3a-
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nycKasica CBOUM HOCUTeneMm, Takum obpa3om, Kasanocb, obecrneurBanach ero
YCTOMUYNBOCTb K BO3MOXHbIM M3MEHEHMAM U 3afeprKKam y NapTHEPOB. B Tom
Xe pycne, B Hallem NPoeKTe MOABUSICA COOCTBEHHbIN CNYTHUK ANA peTpaH-
CNALMM faHHbIX NOCaA0YHOro annapara.

N3meHeHnA He 3acTaBunn cebs xpatb: B 2011 HACA aHHynupoBano CBoé
yyactue B EJSM, Kak 310 npownsowno n ¢ SdK30OMAPCOM. EBponeiiubl 661CTpo
nepegenanu CBOK YacTb B aBTOHOMHbIA NMPOEKT, COCPeNOTOUEHHbIN Ha UC-
cnepgoBaHuAx faHumepa, EBpone ygenseTca nuwb ABa nponéta. [leno B Tom,
UTo NPU Kaxaom npubnmxeHnn K tOnuTepy pesko Bo3pacTaeT paamaurioH-
Haa Harpy3ka Ha KA. o oueHKam eBponeliles, BO BpeMs ABYX CONVIXKEHWN
c EBponoii HabupaeTca Takas xe fo3a 06nyyeHns, Kak 3a BCIO MHOMOMIETHIOW
MUCCUIO. ITO 6bIIO MOHATHO U Ham: Konnern n3 HAUA® n UMM Hayumnncb
OYeHb TOYHO MOAENPOBaTb U MHTErPUPOBATb [03bl, C YYETOM dKPaHMPOBa-
HuA EBponon n apyrux getanen. XoTa n3-3a SKpaHNPOBaHUA J03a Ha NOBepX-
HOCTK (B 3aBUCMMOCTI OT MeCTa) Nony4YaeTca CyLeCTBEHHO MeHbLUe, MocajKa
N peTpaHCcnALmMA AaHHbIX ¢ EBponbl BCE e mano cornocTaBmma C Hallmm ypoB-
HeM pPa3BUTUA PaJUNO3MEKTPOHUKN. DTN COOBPaXKeHNA U «KOMaHAHbIA Ayx»
MoBneKnn nepeopueHTaumio ny Hac. B 2012 rogy, ye ¢ HeCKO/IbKO MEeHbLUMM
yCnexom, Mbl MPOBeNy KoHbepeHLUuio, NoCBAWEHHYI0 MaHrmey. BoiascH1nocs,
uto [aHVMep — ToXe OYeHb MHTepecHOe HebecHoe Teno, NpaBsfha, TexHuYe-
CKv 6onee coxHoe AnA nocagku. Ero noBepxHOCTb Mano r3yyeHa, HO ACHO,
UTO OHa OuYeHb HepoBHas. HeobxoauMo AeTanbHOe KapTUPOBaHWE, a ero
eBponerickmin JUICE obecneunt nuwb B KOHUE muccuu, rae-to K 2030 rogy.
MoxHo He ToponuTbcA.

OTKpbITME B camoM KoHUe 2013 roga BbibpocoB BoaAaHOro napa Ha Espone
Teneckonom Xab6na BHOBb nepeBopaumnBaeT npuopmuteTbl. He Hago caguTb-
CA Ha CNYTHUK 1 BypuTb Néx B 3demepHOI Hagexae 0OHapYyXNUTb rMYyBGUHHbBIN
MaTepuvan B CjlyvyaiHoM mecTe. Bpema oT BpemeHn npupoga cama Bblbpachi-
BaeT CBeXyl0 BOAY Ha COTHU KMIOMeTpoB. MNonactb B Takow BbIGpOC 1 npo-
BECTN KOHTAKTHble M3MEPEHNA — BOMPOC BE3EHUA, U — BPEMEHU KMU3HU
cnyTHUKa. Pa3BunBaeTcA HOBbIN amepuKkaHcKuii npoekT Clipper, npegycmatpu-
BalOLWMIN HECKOSIbKO [ecATKOB Nponétos Esponbl. I Ham ecTb yem 3aHATbCA
B npogosmkeHne HAP.

OTaenbHbI BONPOC — yyacTve B HayuHbix nccnegosaHuax JUICE. Cocpepo-
TOUMBLUNCb Ha CBOEM NMOCAAOYHOM, Mbl HE yAeNnnan JOCTaTOYHOro BHMMaHMWA
KOHKypcy. B npoponxeHne PHEBUS/Bepi Colombo mbl ¢ ¢ppaHuy3amm nopa-
BaNv MpeasioxeHne Ha CnekTpomeTp XEctkoro YO-ananasoHa, Ho nobeawn
aMeprKaHCKMI npubop. bbino yuyactre B MK-cnektpomeTpe Ha mpuHuune
SOIR anAa conHeyHbix 3aTMeHuUn lOnutepa. Mprnbop 6bin NpeanoxeH Kak fo-
NOMIHUTENbHBIN KaHan KapTtupylowero cnektpomeTtpa MAJIS T. Opoccapom
(LESIA). Mbl npegnaranu atoT metog ewwé B 2009 rogy, Ho Toraa Mbep, pykoso-
OVBLWMIA paboueln rpynnoii no atmocdepe OnuTepa, ero noyemy-To He Nog-
aepxan. Ho n npegnoxeHue LESIA 66110 OTBEPrHYTO HOBbIM PyKOBOAWUTENEM
MAJIS W. NaHxeBeHOM. B nTore B cnncke BblGpaHHbIX NPMOOPOB HE OKasza-
NTOCb HY OHOTO C POCCUINCKOM YyacTeM.

Ho HepaBHO K Ham obpaTtunnca 3a nomoLbto Pl MMKPOBOMHOBOIO CleKTpome-
Tpa SWI Maynb Xaptor. Ana npubopa SWI Heobxoaumo co3aatb NPUEMHUK
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AnanasoHa 1,2 Tlu, B Hay4yHOM OTHOLUEHMM Hambonee WHTEPeCHbI KaHan
npubopa. 3a ero n3rotoeneHne orsevanu Konneru u3 JPL, Ho HACA 370 yua-
CTMe aHHynupoBasno. 3HakoMasa uctopud... CyomMunnumeTpbl — HOBBIN
N OYEHb NEPCNEKTUBHDBIN ANana3oH B aTMOCPepHbIX NCCnefoBaHMAX NNaHET.
Mcnonb3oBaHre TeXHUKM CynepreTepoAnHHOrO npuéma no3BondeT pasnu-
YUTb KOHTYP OTAENbHbIX MNHUI aTMOCEPHbIX Fa30B N MOYTH MO KaxX[on nu-
HUW CcyanTb o npodune TemnepaTypbl, AaBneHNsA, cogepaHua. neanbHbin
WHCTPYMEHT ANna feTeKTMpoBaHUA BbI6pocoB Boabl Ha EBpone. Mpubopbl 311
[OCTaTOYHO FPOMO3AKM M OYEHb JOPOTY, NX CO3JaHNE BO3MOXKHO NINLLb YCU-
NINAMU HECKONBKIMX FPYNM B pa3HbIX CTPaHax. B nnaHeTHbIX NpoeKTax Noka ns-
BeCTeH NMLb oanH npumep — cnektpomeTp MIRO/Rosetta. MNpeTeHgoBaTthb Ha
yyacTtrie B TaKkom Npubope no3BoNAT HOBblE CBA3W, COTPYAHUYECTBO, KOTO-
poe BeféT A.B. PoguH c nabopatopuei I H. Tonbumaxa us MITIN.

BYMEPAHT

MnaHbl No fJanbHelwemy coTpyaHudectBy ¢ EKA dopmanbHo 3akpense-
Hbl B cornaweHun no DK30OMAPCY. Hanbonee npoasuHynacb npopaboTka
MUccMmn no Bo3Bpaty rpyHTa ¢ MPoboca: AnAa Hac 3To — MOBTOP NPOrpPamMbl
OOBOC-TPYHT. B kauecTBe KaHAMAaTa Ha COBMECTHbIN MPOEKT paccmaTpu-
Banacb 1 CeTb MasiblX CTaHUMI, HO — Kak 0ObIYHO — ceTeBasi MUCCUA MNPO-
urpana. Ceilyac MaET coBMecTHas nNpopaboTka obnmnkKa Muccuu, pasgeneHme
OTBETCTBEHHOCTW. 3@ OCHOBY COTpPyAHUYecTBa B3AT npuHUmMn SK30MAPC
B 2018 ropy. MpepgnonaraeTca, YTo B NJiaHe Hay4HbIX NPUOOPOB NPOEKT CTa-
HeT cywecTtBeHHO npoue, yem OOBOC-TPYHT, 6yaet B3AT MuHMMYM nprbo-
OB, NCMOJIb3yeMblX, B OCHOBHOM, ANA BbI6Opa 1 ANCTaHLMOHHOW OLEHKN Me-
CTa nocapku. MpoekT eweé He nmeeT odMLNANBHOIO Ha3BaHWA, HE C/INLLKOM
yaauHoe BYMEPAHT B3aTo ot Hawein HAP, B EKA 6bino Ha3BaHue Phootprint.

Oymato, coBmecTHble ¢ EKA npoekTbl, Kak Bo3BpaT rpyHta ¢ ®oboca, Tak 1 B
pamkax nyHHOI nporpammbl, Hanbonee nepcnekTnaHbl. B EKA npoekTbl ToXe
yacTo 3atAruBatoTca. Ho, kak nokasbieaet npumep ®OBOC-TPYHT, nyulue 3a-
TAHYTb, YeM HeOUCMbITaTb.

7. 3AKNOYEHUE: OTAEN OU3NKKN NIAHET

B aTom rogy mbl 6ygem npasgHoBaTb 40-netne otgena, cosgaHHoro B.U. Mo-
po3om B VIKMN B 1974. 3a 10 net otgen pa3poccsa noyty B ABa pasa. Ynpas-
NATbCA C TaKNM KOJINIEKTVBOM 6bINo 6bl HEBO3MOXHO 6€3 3amecTuTens, He3a-
MeHumoro Cnasbl XKerynéea.

Haunbonbuwee yncno nogenn pabotaeT B ABYX CMEKTPOCKOMMYecKmx labopa-
TopusAx. B «rnaBHol» nabopaTtopun, octaBweica ot B.U., daktnueckn gea
LeHTpa — Hebonblaa 1 o4YeHb OMbITHaA rpynna 06paboTUMKOB Nog PyKo-
BofctoMm J1.B. 3acoBon 1 MoOLLHas, CaMOfOCTaTOYHasA SKCNepuMeHTaNbHasn
rpynna A.B. MpuropbeBa, 3aHMMalowWasnca paspaboTkoin dypbe-cneKTpome-
TpoB. [pyrana cnekTpockonmyeckaa nabopatopus, B NPOLIIOM PYKOBOAUMAA
B.A. KpacHononbckum u Korga-to creuuanu3npoBaBluascsa Ha MCcCefoBa-
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HUAX BEPXHUX aTMoCcdep, Tenepb 3aHMMAETCA BCEM Ha CBETe — aKyCTOONTU-
yeckumu npubopamm, Jwenne, obbIYHBLIMU CMEKTPOMETPAMM U faxe nasep-
Holi cnekTpockonuei. E€ 3aBeaytownm nocne B.A. KpacHononbckoro 6bin A,
3atem — W. . BuHorpagos, npuwegwunin K Ham u3 MIY. UmaHT npuBén K Ham
[BYX-TPEX BbINYCKHNKOB Kadenpbl konebaHuii prsdaka, 3a HAMU NOTAHYINCH
elé Heckonbko. Tak cHOpMMpPOBaNCA HblHEWHUA «akTue». VIMaHT co3gan
nasepHbIn cnekTpomeTp ansa npoekta ®OBOC-TPYHT, Ho cobpaTb cBOW COb-
CTBEHHYIO rpynny ana paboT no niobumor na3epHomn CNekTPOCKoMNun y Hero
He nonyumnocs. Jlabopatoputo TonbKo yto Bo3rnasuna A.A. ®énoposa, fas-
HO yXe HedopmanbHbIl nuaep, 3aboTnBO NpUrnAabiBaBlLasA 3a BCEMU CO-
TpyaHuKamun. Begywme no paspabotke cnektpometrpoB — A.10. Tpoxmmos-
ckui, A.10. MiBaHos, 0. C. [JobponeHcKuniA.

C temoln BuHorpagoBa noMor merarpaHT: HECKONbKO JieT Ha3ag B. A. KpacHo-
NonbCKUin BepHyncs B Poccuio pykosoauTenem nabopatopumn «MHppakpac-
HOW CMEKTPOCKONUU MNIAaHETHbIX aTMOCPEpP BbICOKOro paspelleHusi» B MOTU.
OcHOBHble HanpaBfieHWsa 3Tol NabopaTopui — acTpoOHOMMYecKue Habnio-
JeHus, obpaboTka AaHHbIX KOCMUYECKUX SKCMEPUMEHTOB U CO3AaHNE HOBbIX
npunbopos. Ycunusamu A.B. PognHa B MOTU pencteutenbHo 6bina cobpaHa
CUNbHAA dKCnepuMeHTasnbHaa rpynna cotpyaHukos MOTU, MITIN, MOD®AH,
KJ1l04€eBbIM COTPYAHNKOM KoTopol cTtan MmaHT. Cenvac nabopatopua MOTU
ABNAETCA HaLIVM Ba)KHbIM COIO3HMKOM 1 NO3BONAET AymaTb 06 sKCnepumMeH-
Tax Ha OCHOBE Na3epHON CNEKTPOCKOMMW, ONTUYECKOrO reTepOAUNHHOTO Mpu-
éMma, TeparepLeBol CNeKTPOCKOMNMM.

Kak n npu B.W., nabopaTtopuein xsumnkos pykosoaut M.B. fepacumoB. OH ne-
peHAn rnaBHoe HanpasneHne geatenbHoct J1. M. MyxmnHa — ra3oByto xpoma-
Torpaduio 1 NPOAOIKAET CBOM IKCMEPUMEHTbI C MOLLHbIM Nla3epoMm, UMUTH-
pYOLMM MeTEOPUTHbIE yaapbl. B nabopaTopuio NpuLLam HECKONbKO MONOAbIX
COTPYAHUKOB, MOJIHbIM XOAOM MAET OOHOBNEHUE SKCMEPUMEHTaNbHON 6a3bl.
QaKTNyecKn oTAeNbHYI0 MONOAEXKHYIO rPynMy, 3aHUMAIOLLYIOCA KOHTaKTHbIMMN
JaTyrKamu nbinesbx Yactuy, cobpan I.T. [JonbHNKOB.

M3 pByx nabopaTopuid, 3aHUMABLUMXCS Macc-cnektpomeTtpuen, B.T. Ucto-
mMuHa n E.H. EBnaHoBa, octanacb ofHa, Kotopoln pykosoguT cenyvac [1.C. Po-
OVMOHOB. [MaBHbIM METOAOM €ero MccnefoBaHui ABnsAeTca MéccbayspoBcKasn
CNeKTpOCKoNuA, a Takxe apyrve ¢usmyeckme MeTofbl KOHTAKTHbIX M3Mepe-
HWIA. lo MHOFMM BOMPOCaM OH CONMXKaeTCA C AeATeNIbHOCTbIO nabopaTtopum
B.M. JlnHkuHa, koTopoli certyac pykosoagut A.H. Jlunatos. Jlabopatopun Po-
ZAvoHoBa 1 JlunaTtoBa ceyac — camble NpobsieMHble. 3aech elwé npeacToaT
nepemeHbl. MHOMMe rofgbl B HUX NPaKTUYeCKN He 6biNo NPUTOKa MOMOABIX CO-
TPYLHUKOB, COBCEM He OOHOBANNCH SKCNepMMeHTasbHble ycTaHOBKM. Korga-
To 6necTAwan nabopatopma JIMHKMHA 3aTyxaeT. [JaHuun PogmoHoB ceiuac
3aHAT rMaBHbIM 0b6pa3om npoekTom IK3OMAPC, HO, fi HafeCb, B CKOPOM by-
ZyleM OH CyMeeT yaenunTb BHUMaHUe 1 pa3BuTurio labopatopuu.

Bonee ypauHo npowno npeobpasosaHue nabopatopun J1.B. KcaHdomanutu.
CoBnanu yeneueHune JleoHnpa BacunbeBnya 3K30nnaHeTamMmm 1 Npuxond K Ham
B otden A.B. TaBpoBa co cBoel cBepxuaeen: co3faHne 3BE3QHOMO0 KOPOHO-
rpada Ha ocHoBe «O6HYNAOLWEro» MHTEPdEpPOMETpa Ans NPAMbIX Habnoae-
HWUI BHECOSTHEYHDIX NyiaHeT. TaBpoB B35 Ha cebsA «[1naHeTHbII MOHUTOPUHT,
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[a W OCTanbHYI0 aKTUBHOCTb, CBA3aHHYIO C acTpoHomuein. OH ycnewHo pabo-
TaeT C acnupaHTamuy, HabmpaeT MONOAbIX COTPYAHUKOB. TeMa BHECONMHEYHbIX
nnaHeT nonyyaeT cepbE3Hoe pa3BuUTUE 1 Y Hac. Tonbko YTo J1. B. KcaHdomanu-
T 1 A.B. TaBpoB nposenu B VIK/ oueHb nHTepecHbIi cemuHap. OkasbiBaeTcs,
B Poccum Hemano 3HTY31acToB, yBIEYEHHbIX 3TOW NPo6ieMon.

Kasanocb, HanpaBneHne macc-CneKTPoOMeTpun B OTAeNle COXPaHWUTb He yAaa-
nocb. Ho no cnyyato peopraHusaumn VKU K Ham «oTowna» ApyecTBeHHasA
nabopatopus I.T. MaHarag3e. OHa Ha3blBaeTCcA «AKTUBHOW AUAarHOCTUKOMN»,
HO, MO CyTW, peyb UAET O MaCC-CMEKTPOMETPUU MJia3mbl, NOyyaroLenca
B pe3yfbTaTe MCnapeHus BewecTBa na3epHbIM nmnynbcom. [lymato, B 6onee
LUIMPOKOM MJlaHe Macc-CrieKTpoMeTpuryeckue 3agaum 6yaem pellatb ¢ NOMo-
Wblo MeXAyHapofHol Koonepauuu, 6naro, TakoBaa umeetca: lMutep Biopy
13 bepHckoro yHnBepcuTeTa ycnewHo cotpygHuyaet u ¢ I.T. Manaragse n ¢
M.B. lepacrmoBbim.

HakoHel, yero He 6b110 Npu B.U., B oTaene nossunmco «teopeTnkunx». Ha ca-
MOM fJefnie, MoAenMpoBaHnem atmocdep CepbE3HO 3aHUMANUCb U paHblue,
doToxummumn — B. A. KpacHononbcknia, auHamukn — M. H. /i3akos, A.B. PoguH.
Ho otpenbHble noapasfeneHns NoABUANCL HefaBHo. Bnap M3amoneHoB, 3aHn-
MawLwWmnnca rennocdepoit, MoOXHO ckasaTb, BepHynca B MKW — ero yuntenb
B.b. bapaHoB pa6otan c I.W. MeTpoBbim ¢ camoro Hadana. Cam Bnagumwup
Bopucosuny Bo3epalwatbca B VIKUA u3 MHCTUTYTa Npobnem mexaHUKn He 3a-
XOTen, HO nyuyluero yyeHnka — otnyctun. pyraa rpynna — cektop A.C. lMe-
TpOCAHa 3aHMMaeTca (B umMcne MHOXKecCTBa 3afay) MOAenupoBaHNEM Me30-
MaclTabHom (cpegHemacluTabHoOM) AMHAaMKKM aTMocdep. Henb3Aa ckasaTtb,
yTO TEMaTUKa 06enx rpynn oYeHb TECHO CBA3aHa C NJIAHETHbIMU UCCNeaoBa-
HUAMW, HO UMETb B KOMaHZe, Ha CeMMHApe, rPaMOTHbIX NPodecCcUoHanoB-
TEOPETMKOB OYeHb BaxHO. A ¢ Bnagom Mbl gaxke gymaem ob sKcnepumeHTax
(Nanman-anboda).

TemaTtumka otaena 4 KM AH CCCP — otaena 53 VIKM PAH

1974 2004 2014
Jlabopamopus  3asedyrowuli Jlabopamopus 3asedyrowuli Jlabopamopus 3asedyowuli
MK-cnekTpo- B.W.Mopo3 WK-cnektpo- B.W.Mopo3s Cnektpo- J1.B. 3acoBa
cKonmn cKonmn cKonmu

nnaHeTHbIX

aTMocdep
Dduznko- .M. MyxvH ~ ®u3unko-xu- M.B.Tepacu- [Mpambix M.B. lepacu-
XVMUYECKNX MUYECKNX MOB busmnKo-xu- MOB
NcCnenoBaHunin nccnefoBaHun MUYECKMX UC-

crnefoBaHUn

nnaHet
NK- J1.B. Kcan- HayuHbix uc-  B.M.JInHKMH ABTOHOMHbIX  A.B.Jlnnatos
paguomeTpun  pomanuTh  CrefoBaHUN NPUBOPHBIX
1 poTomeTpun Ha manbix KA KOMMNeKCoB
Macc-cnektpo- B.l.WctomnH Macc- B. KouHes MexnnaHet-  B./i3mopgeHoB
mMeTpumn cneKkTpo- HOW cpefbl

MeTpun

252



1974 2004 2014

Jlabopamopusa 3asedyrowuli Jlabopamopusa 3asedyrowuti Jlabopamopusa 3asedyowuti

MnaHeTHOM K.M. ®no- Ootometpun  J1.B. KcaH- MnaHeTHOM A.B. TaBpos
reonorumn peHcKnin n NK- domanutn acTpoHOMMUM
paguomeTpumn
Ontuuecknx  O.W.Kopa-  JkcnepumeH- A.A. Dépo-
nccnepoBa- 6nés TaNlbHOW CMeK- poBa
HUIA BEPXHNX Tpockonun
atmocohep
nnaHer
Macc- E.H.EBnanoB ®usnuecknx  [.C.Poano-
cnekTpo- nccneposa- HOB
MeTpuu nnas- HWIA NOBepPX-
Mbl 1 ra3oB HOCTV NnaHeT
AKTUBHON I.T. MaHa-
LOMarHocTUKM  ragse
CekTop A.C. Netpo-
OVNHaMUKN CAH
atmocdep
1 KnMmaTta

lpynna obe-  B.C.>erynés
crneyeHus
pabot

Kak mokasbiBaeT MnpoBasA NpaKkTuKa, Hanpumep, MHCTUTYTa Makca lNnaHka
B lfepMaHmnK, Bpems XM3HU NabopaTopuii, CO3aaHHbIX CUAbHBIMK JINYHOCTAMM
(unn pnA HKX), Kak NpaBKUNoO orpaHnyeHo. bnnskas MHe Cryx6a aspoOHOMMK
Bo ®paHuwnu, co3gaHHana XK. bnamoHom, npocyulectBoBana poBHO 50 neT, u —
KaK OTpe3ano — HOBOE Ha3BaHWe, HOBOe 3[aHMe B HOBOM MecCTe, MHOrue
NoAN OCTaNnCb, HO COBEPLUEHHO M3MEHWNCA AyX. B apyrux cnyyasax nameHe-
HUA NPOUCXOJAT He TaK 3aMeTHO, HO — MPOUCXOAAT. YAanocb N HaM Mpo-
HecTn Yyepes HensbexxHble 3MeHeHWA ayx otaena B.U. Moposa, ero tpe6o-
BATENbHOCTb U AEMOKPATU3M, COYeTaHne NPUBOPOCTPOEHNA, HAbNIOAEHWN,
aHanu3a? He 3Halo, He MHe cyamnTb. XoueTca BepuUTb, UTo Aa.
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Fedorova A.A., Korablev O.l., Bertaux J.-L., Rodin A.V., Montmessin F., Belyaev D.A., Re-
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MPOEKT BEHEPA-[

J1. B. 3acoea, dokmop ¢usuko-mamemamuyeckux Hayk, UKU PAH

K coxkaneHuio, npoekT BETA noctaBun nocnegHiolo TOUKy B UCTOPUM Ha-
Wwnx nccneposaHnii Benepsbl. [lymato, 4To pacctaBaHve C 3TOW NyIaHETon
6bI10 OLUVMOKO: Mbl MOTEPANN «IKONOTMYECKYIO HULLY», OfHY U3 HEMHOTX
obnacrte, rge 6binv Bnepeam MHOrme rofibl, U He TONbKO B MCCNefoBaHUAX
nnaHer, a B pyHAAMEHTaNbHbIX KOCMUYECKMX NCCNefoBaHNAX BOOOLLe.

B. Y. Mopo3. BocnomuHaHusA

Mpoekt BEHEPA-L 6bin BKouéH B PepepanbHyto KOCMUYECKYIO MPOrpaMmy
(OKM) Poccum Ha 2006-2015 ropbl, nocie Toro Kak 6bin npegnoxkeH Bacu-
nuem VBaHoBnyem Mopo3om npu obcyxaeHnm Ha Cosete PAH no Kocmocy
B 2003 roay. byksa «[]» B Ha3BaHUWU NPOeKTa 03Hayana «AoNroXmnByLLAs».

HEMHOI0 UCTOPUK

B cepeguHe 1970-x rogos nocse ycnewHblX Nocagok «BeHep» n nx akTmueHom
paboTbl Ha NOBEPXHOCTU BeHepbl 4O ABYX YaCOB Hayanu AymaTb O BO3MOX-
HOCTW U3roTOBJIEHNA CTaHUMK C 6onee AnnTeNbHbIM CPOKOM CYLLEeCTBOBaHMA.
OcHoBHasdA 3afjaya, KoTopasa TpeboBana ANTENbHOrO CyLeCTBOBaHNA, — 3TO
perucrTpaumnsa cemcMMYecKnx COBbITUI, MOHUTOPUHE BO3MOXHbIX MOrOAHbIX
Bapuauuin, rpo3oBor akTnBHoCTU. B HayuHo-npon3BoacTtBeHHOM 06beaunHe-
Hun um. C.A. JlaBoukrHa (HIMOJT) n MKW npopabaTbiBanacb AONTroxumBYyLias
ctaHumA (1C) co CpOKOM aKTVMBHOIO CyLECTBOBaHUA Ha MOBEPXHOCTM He Me-
Hee NATY CYyTOK Ha OCHOBE KOHLIeNuun abloapa.

B 1980-x rogax B CCCP 6bina AoCTynHa BbICOKOTEMMepaTypHasa 3neKTPOHMKa
(500...1000 °C). C eé wncnonb3oBaHMeM npopabaTtbiBanacb AONTOXKUBYLAA CTaHUUA
yXKe C BpemMeHeM Xu3Hu 6onee 30 cyT'. PaboTa Haj [ONTOXMBYLLEN CTaHLMeN 6bina
OCTaHOB/EHa Nocsie Havyana npoekTa BETA.

B 2005 rogy 6b110 NPUHATO peLLeHMe O BKtoueHnmn npoekta BEHEPA-[] B OKIN
Poccrn Ha 2006-2015 rogpl. MI3HauanbHO NMPOEKT copep»kan TONbKO AONro-
KMBYLLYIO CTaHLMIO, CPOKOM CyLLeCcTBOBaHNA He MeHee 30 cyT. B nporpam-
Me 6bino 3anncaHo oTkpbiTve HP B 2007 rogy (Tak u npousowsno), OKP —
B 2010 (3TOoro He cnyunnocb). Jo oTkpbiTa HUAP Havanacb mMHMUMaTUBHaA
npopaboTtka gonroxkusywen craHuum B MKW npu dmnHaHcoBoW nopaepx ke
WHcTuTyTa (rpaHT «MepcnekTrBay). Hap KoHUenuuen JONroXMBYLLENA CTaH-
unn pabotan Anekcen MaBnoBuY JKOHOMOB. BbIACHMAOCH, YTO AOCTYMNHON
B CCCP BbicOKOTEMMEPATYPHOW 3NEKTPOHNKU B HOBOM Poccnmn yxe He npo-
n3soaunocb. OTaenbHble Kepammnyeckre amnbl, COXPaHUBLLMECA CO BPEMEH
CCCP B wKadax y HEKOTOPbIX SHTY3MACTOB, KOHEUHO, HE MO paccMaTpu-
BaTbCA B KauecTBe 3nemeHTHol 6a3bl ana [C. Npu oTcyTCTBUM BbICOKOTEMME-
paTypHOW 3N1eKTPOHMKN, HE BUAVUMOW B TO BPEMSA Y HaC AaXe Ha rOpU30HTE,
Heobxo4MMO 6bIIO pelnTb 3afaudy, Kak COXPaHUTb B TeUeHUe OAUTESIbHOrO

1

lepmuHosg B., Mopo30oe H. lMpoeKT fonroxumByLlen BeHepraHCKon ctaHumu // Hoso-
CTV KOCMOHaBTMKM. 2001. N2 8.
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BpPeMeHN TemnepaTypy, NPy KOTOPOWN MOXeT paboTaTb COBpeMeHHas 3fek-
TpPOHUKa. A.T1. JKOHOMOBbLIM Oblfla NPeAsIoKEHa OPUTMHATIbHAA KOHCTPYKLMUA
(B «Hapoae» Ha3blBaeMasa «camoBap»). MNpu pasneHun 100 aTm BoAa KMMWT
npu Temnepatype 310 °C n umeeT OYeHb BbICOKOE 3HaYeHVe TennoThl ncna-
peHus. Mpu ycnoBum, 4To JOCTyNHa HeobxoamMMas SNeKTPOHKKa, paboTato-
was npu T=300 °C (4To Takxe ObIIO He OUYEBMAHO), MOXHO OblfIO AOBECTM
BpemsA Xn3Hu ctaHuum ao 30 cyT. Kak noka3sbiBanu pacuéTbl, ANnA 3Toro Heob-
XOAUMO UMeTb He MeHee 150 n Boabl. MOXHO 6blfI0 NPOAOKaTh B 3TOM Ha-
npaBneHny, yBeNuMYMBasa BPEMA XU3HW C UCNOJIb30BaHNEM AOMOMHUTENbHON
Tepmounsonaymm. OKasanocb, UTO 3TO KpaCKBbIN, TEOPETUYECKN BO3MOXHbIN,
HO TPYAHO OCYLIEeCTBMMbIA NPOeKT. Taknum 06pa3om, CTano OYeBUIHbIM, YTO
npu OTCYTCTBUW BbICOKOTEMMEPATYPHOWN SNEKTPOHUKMN HeNb3A CTPOUTb MPOo-
€KT, JOMVHAHTOM KOTOPOro ABNAETCA JONTOXMBYLLAA CTaHUUA, XOTA MOMHO-
CTblO OTKa3blBaTbCA OT 3TOrO HanpaBneHUA Takxe 6bino HepasymHo. OC
CTana paccmaTpuBaTbCA C MOHMMAHMEM, YTO 3TO annapaTt BbICOKOrO pUCKa,
N OHAa He MOXET 3aMeHUTb MOCaflOYHbIA annapaT C MOSHOLEHHOW Hay4yHOMN
HarpysKomn.

MocafgouHbIi annapaTt ABNAETCA OCHOBHbIM 3feMeHTOM muccun BEHEPA-.
MNocne kapTupoBaHuAa BeHepbl «MarennaHom» B Hadvane 1990-x rogos
(c pa3peweHnem go 200 M Ha NnoBepxHOCTU), a paHee, B 1980-x — «BeHe-
pon-15, -16» (ao 900 M) BO3HMKNI@a BO3MOXHOCTb aprymMeHTUPOBaHHO Bbl-
6paTb MecTo nocagku.

C 2006 roga Ha opbuTe BOKpyr BeHepbl paboTana ouyeHb yCMewHo MUccus
EKA BEHEPA-SKCIPECC. OHa nonyuyana noTpsacalowme pesynbraTbl. Hecmo-
TPA Ha TO, YTO OCHOBHOWM NPMHUUN AnA npubopa NonacTb B COCTaB Hay4YHO
annapatypbl — 6bITb 3/MOM COOTBETCTBYIOLLErO SKCMEPMMEHTA Ha «Mapc-
JKcnpeccy, NPMOOPbI OUYEHb XOPOLLO MOAXOAUNIN 1 AN UccieoBaHUs BeHe-
pbl. K coxaneHuio, He paboTan ofMH 13 OCHOBHbIX MPUGOPOB — MNIAHETHBbIN
odypbe-cnektpometp. MNpu paboTe ¢ faHHbIMK «BeHepbl-DKCnpecc» cTano no-
HATHO, KaKue eLLé SKCNEePUMEHTbI JOMXKHbI ObITb BKMIOYEHbI B KOMMJIEKC Hayy-
HbIX Npubopos opbuTanbHoro annapata (OA) «BeHepbl-[» 1 Kak MofepHU3N-
poBaTb NprbopPbI, KOTOpble paboTanu Ha «BeHepe-IKcnpeccy.

CoBeplueHHO 04YeBMNAHO, YTO 3aAaun MPOUNCXOXKAEHNA U SBONIOLMN MNAHETHI,
eé atmocdepbl He MOTyT ObITb peLleHbl TONbKO NPY HabnloaeHNN ¢ opoUTDI.
Heobxoavmbl npamble namepeHns B atMocdhepe 1 Ha noBepxHocTu. B npo-
wnom B CCCP 6bino coBepeHo 10 ycnewHbiX NOCaAoK Ha MOBEPXHOCTb,
nocafouHble annapatbl (MA) BbiXXMBany Jo ABYX YacoB. Takum obpasom, no-
CafoyHbIV annapaT Ha OCHOBe COBETCKMX annapaTos «BeHepa-BElA» mor pac-
CMaTpMBaTbCA KaK HaféXHoe CpefcTBO AOCTaBKM Hay4yHOW anmapaTypbl Ha
noBepxHOCTb Ans npoekta BEHEPA-[I. HMOJ1 6bina gaHa cnpaBka O BO3MOX-
HocTu u3rotosneHua A, cnpaBka npunoxeHa K oTuyéty 2011 ropa (http://
venera-d.cosmos.ru/uploads/media/Venera-D-2011.pdf). (Otyétel no HWP
no npoekty BEHEPA-[] HaunHasa ¢ 2009 roga BbiknagpiBaloTca Ha canT http://
venera-d.cosmos.ru.)

Ona vcnbitaHuin NMA Heobxoavma Kamepa Bblicokoro aasneHus (KB). OHa,
ectecTBeHHO, UMmenacb Ha HIMOJI, HO 6bina 6naromonyyYyHO YHUYTOXEHA
B NOCTCOBETCKME «nxme» rogbl. OgHaKo 3haHne COXPaHWIOoCh, MO3TOMY Ha
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sTane OKP kamepa morna 6bl 6bITb BOCCTAHOBMEH], TakK Kak 3TO He CBA3aHO
C KanuTanbHbIM cTponTenbcTBom. CooTBeTcTBYIOWaA cnpaska HIMNOJ1 o Bo3-
MOXHOCTU BoccTaHoBneHns KBJ Ha cpeactBa OKP TakXe MpunioXeHa K oT-
uéty 2011 roga. Takum o0b6pa3om, NPUHLMNNANBHBIX NPENATCTBUNA ANA U3ro-
TOBJIEHMA MOCAAOYHOrO annapara Co BPEMEHEM XM3HM HECKOJIbKO YacoB Ha
HMOJ He 6binio.

B coBeTcKkoe Bpemsa Kamepa BbICOKOrO [aBfieHUs ANA UCMbITaHMIA Npnbopos
1 y3N10B, NpeAHa3HauyeHHbIX Ans paboTbl BHe repMoKoHTenHepa A «BeHepa-
BElA», 6bina B HayuHO-McCnefoBaTenbCkoM MHCTUTYTE TEMNOBbLIX NMPOLIEeCcCoB
(HAATM) (UeHtp Kenpgpiwa). K HacToAweMy BpPeMeHM OHa He COXpaHWnach.
HeobxoanmocTb Takol Kamepbl oueBmaHa. Mbl MonbITanucb caenatb BCE, UTO
BO3MOXHO, B paMkax HWP B 3Tom HanpaeneHun (OKP Buaencsa focTtaTouHO
6nu3ko). PykoBogcteo UKW, Vnba BnapuneHoBuy Yynkos, noppepan He-
obxoanmocTtb B MKW cTeHpa ans ncnbiTaHUin OTAENbHbBIX NPUOOPOB U Y3108,
KOTopble [OMKHbI YCTaHaBNMBATbCA BHe repmokoTteliHepa MA n paboTatb
B YCNOBUAX Ha NoBepxHOCT! BeHepbl. B pamkax HUP moxHo 6bino caenatb
«ByMaxkHylo paboty». Mop pykoBoacTBoMm bopuca EBreHbeBmua MoLLKMHA
6bi10 pa3paboTaHo T3 Ha cTeHA. bbina npoeeaeHa 6onblas paboTa no no-
ncky npoussogutens. C 15-to prpmamu Npoxoamnu neperoBopbl, NoHavany
OHW 3aUHTEPECOBbLIBANIMCD, @ MOTOM OKa3blBanoCh, YTO CTEHJ, CAenaTb He Mo-
ryT. 3agavya Obiia nocTaBsieHa C/IOXKHasA, Kamepa Ao/KHa Oblia paboTatb
fo 150 atm. OHa pomkHa 6blla UMUTUPOBATb YCNOBUA CNycKka B aTMocdepe
BeHeppl, T.e. B TeueHne 0,5...1 u TemnepaTtypa JOKHA NOAHATLCA OT KOMHAT-
Hom o 500 °C n naBneHune ao 100 atm.

HakoHeu, bopucy EBreHbeBuuy yganocb Halty MNpPOU3BOAMTENA CTeHAa,
BKnovalowero KBO, — LUseluapckas ¢upma (c eé npeacTaBUTENbCTBOM
B MockBe — [laHay J1a6). bbino BblgaHO TeXHUYECKOe 3afjaHue Ha U3roToB-
NeHne cTeHpa C BHYTpeHHMM obbémom KB[ 50 n, cornacoBaHHOe C pyKo-
BoacTeom UMKW. MNpouecc nproctaHoBunca n3-3a HeonpeaenéHHoctn ¢ OKI
n OKP.

MPOEKT BEHEPA-]1

Ha aBryct 2014 roga ®KI Poccnn Ha 2016-2025 rogbl ewé He 6bina yTBep»K-
JeHa 1 ewWweé He noTepsAHa Hagekaa, uto npoekT BEHEPA-[] B okoHuaTenbHbIN
BapuaHT OKIM 6ygeT BKNoYEH. MpoekT BEHEPA-[ cenvac B ctagun HUP, BbI-
nonHsietca KU ¢ coucnonuutenamm: FTEOXA, UMM, OUP3, UO3 PAH, HMNOJ.

diidopus ¢ «konoHmsaumen» JlyHol 1 Mapca 1 pobblyeit nonesHbiX WUCKO-
naembix Ha JlyHe HaNnOMWHaeT NCTOPUIO C 3He. HeckonbKo neT Hasag Heob-
XOAUMOCTb OCBOEHUA JlyHbl CBA3bIBanacb € fOCTaBKoN C JlyHbl 3He kak TO-
nnuBa ANA TepmoamepHbIX peakTopoB. OYeHb MHOFO 06 3TOM roOBOPUNOCH,
nucanocb, noka Poanbpg 3I/IHHyJDOBVIH Cargees, B 4acTHOCTK, B rasete «Tpyg»
He 06bACHUA NONYNAPHO, YTo “"He — 3TO He TONNMBO 3TOro BeKa, M Mbl MOKa
eLlé He Hayymnucb pellaTtb Gonee NPOCTYIO 3ajavy — WUCNOJb30BaTb TAXKE-
Ny10 BOAY, 3anacbl KOTOPOW B 3€eMHbIX OKeaHax OrpoMHbl. EcTecTBeHHO, ocBoe-
Hue JlyHbl Heobxoammo, Ho 6e3 paHaTM3ma (B NpoeKTe NPOrpammbl NIAHNPY-
€TCA 10 YeTbIpEX sKcneanumi K JlyHel).
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Uenb muccum BEHEPA-[] — komnnekcHoe uccnefoBaHue atmocdepbl, mo-
BEPXHOCTU U OKpYy»KaloLlen niasmbl Aasa NOHUMAHUA NPOUCXOXKAEHWA N KNN-
MaTa BeHepbl, OTBETa Ha BOMPOC, Moyemy 3SBOMOLUA ABYX «MaHeT-6nm3-
HeLoB» MoLWa CTONb PasUYHbIMUA NYTAMU, U He XAET nu 3emnio cynbba
BeHepbi.

MpoekT BEHEPA-Ll BKntoYaeT opbuTasnbHblii 1 MOCAAOUHDBIA annapatbl, a Tak-
e cyOCnyTHUK 1 JONTOXMBYLLYIO CTaHLMIO HAa NOBEPXHOCTU. BriepBble Ha op-
6uTe BOKpYr Apyroi nnaHetbl 6yayT paboTaTtb ABa annapata. JonroxueyLas
CTaHuwmA 6yaet paboTaTb 24 4 Ha MOBEPXHOCTM.

PaHee n3yuyanacb KoHUeNUMA NpoekTa, cocToAlero u3 opbuTanbHOro u no-
Cafl04MHOro annapaToB, ABYX 6ANNIOHOB, OAVH U3 KOTOPbIX AOMKEH Obln gpeii-
¢doBaTb B cpefHeM 061auHoOM cioe (Kak 6annoHbl npoekTta BEMA), a BTopoin —
nop obnakamu, a TakKe HeCKONbKUX APOM-30HA0B, cOpacbiBaeMbiX MO NyTK
cnefoBaHWA BToporo 6anioHa. [Jpon-30HAbl, CNycKasacb B TeUeHre yaca, us-
mMepAnu 6ol napameTpbl atMmocdepbl. Ha HMOJ n3ydanca apendyowmnin 3oHs,
(BeTpONE&T), KOTOPbIV JOMKEH Bbln NnaBaTb Nog obnakamu.

Bbina nonbiTka npueneus KHEC K n3rotoBneHuto 6annoHoB (unv 6annoHa),
HO Koorepauun He NoyuYnnoch 13-3a npobnem c druHaHcmposaHuem. MNocne
3Toro 66110 NPEeNOXKEeHO UCKMUNTL aTMOChEPHbIE 30HAbI, TaK KaK NPOEeKT
NonyyYanca CJIMILKOM CNOXHbIM. BnocneacTsmm Ob1M BKIOYEHBI CYyOCMYTHMK
1 [OJNTTOXKMBYLLAA CTaHUUA.

Mo knaccndmkaumm HACA npoekT «BeHepa-[» oTHocuTcA K kKnaccy OnarmaH-
ckmx mmcemn http://vfm jpl.nasa.gov. HayuHble 3apgaun Bo MHOrom nepece-
KalTca ¢ gopoxkHon Kapton VEXAG nccnegoBaHua BeHepbl (@HanuTuyeckas
rpynna HACA), a Takxe c 3agayammn (VCM) BeHepuaHckon Knumatunyeckon
Muccun, npuHaTtot HACA Ha gekagy 2013-2022, Ho noka He prHaHcnpyemon
13-3a OTCYTCTBUA CPEfCTB.

B aHBape 2014 roga HACA 6bino pelleHO NPUHATb yyacTve B MpPOEKTe
BEHEPA-[. bboina co3gaHa O6bepmHéHHana pabouas rpynna (The Venera-D
IKI/Roscosmos — NASA Joint Science Definition Team) gna onpegeneHus
BO3MOKHOW cTeneHun yyactna HACA B npoekte BEHEPA-[: anemeHTbl muc-
cuK, HayyHble npubopbl. Pabouasa rpynna gomxkHa 6bina npoaHann3npoBaTtb
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HayuyHble 3apaun BeHepbl-[] n pewntb, Kak HACA MOXeT JOMOMHNTb NMPOEKT
B COOTBETCTBUM C gopoxHon Kapton HACA nccnegoBaHua BeHepbl. OTuér
ana MIKW/Pockocmoca n HACA pgonkeH 6bin 6biTb NpefCTaB/eH B cepeaniHe
2015 ropa. K coxaneHuto, pabota rpynnbl 6bina nprocTaHoB/IeHa B anpene
2014 roga B paMKax MNOMUTUYECKMX CAaHKLNIA.

MOYEMY BEHEPA?

BeHepa 1 3emna — nnaHeTbl-«6nM3HeLbI». bansocts BeHepbl K 3emne, cxoa-

Hble pa3mepbl, NIOTHOCTb Y KOANYECTBO 3Hepruu, nonyyaemon ot ConHua

(BeHepa pacnonoxkeHa 6nmxe K ConHuy, Ho e€ obnaka oTpakatoT 77 % nocty-

natLLen COMHEYHOWN SHeprum), 3acnyxunm en tutyn «6nusHeua 3emnu». Ha

BeHepe HeT cmeHbl BpeMEH rofa 1 OTCYTCTBYIOT OKeaHbl, MepeHocALme Ten-

N0 1 BpalLaTenbHbIl MOMEHT. BCé 3To npeanonaraet, YTo BeHepMaHCKaa aT-

Mocdepa ycTpoeHa OTHOCUMTENbHO NPOCTO. TeM He MeHee, OKa3anoch, YTO OHa

npeacTaBnAeT co60i OUYEeHb CIIOXKHYIO AUHAMUYECKYIO CUCTEMY.

Y BeHepbl, B 0OTIMUME OT Hallel NiaHeTbl, HabnogaoTcs:

*  YIeKucnoTHas atmocdepa P =92 aTM 1 MOLLHbIN NApPHUKOBbIA 3¢ deKT,
HarpeBaloLWmii NoBepPXHOCTb A0 740 K (noutun Ha 500 K);

+ OTCYTCTBME BOAbl (HAa NATb NOPAAKOB MEHbLUEE cofep)KaHWe Mo CpaBHe-
HUto ¢ 3emnén), KoTopasa mMorna 6bl PacTBOPUTL YINEKUCTbIA ra3 Unm cno-
CcO6CTBOBaTb €ro OT/IOXKEHWIO, HAaNPUMEpP, B MaHLUMUPHbIX KUBbIX OpPraHn3-
Max, KaK 3TO MPOU30LLIO Ha 3emrie;

« cyneppoTauus, nnaHeTa n eé atmocdepa BPaLLaloTCA C pa3HbIM CKOPOCTA-
Mu: aTmocdepa Ha ypoBHe BepxHero obnayHoro cnios Bpallaetca B 60 pas
6bICTpee, YeM NOBEPXHOCTD;

+  MOLLHaA BYyNIKaHNYECKasA aKTUBHOCTb, GopmMUpyioLLas MOJSIOAYI0 MOBepX-
HOCTb, 0OMNE CEPHUCTBIX COEAMHEHNI B aTMOChepe, MOLLHbIE CEPHOKUC-
NOTHble 06naKa (20 KM TonwuHown);

+ OTCYTCTBME MArHUTHOIO MONA U «ClyBaHUe» aTMOCPEPHbIX COCTABNAALLMX
COJIHEYHbIM BETPOM.

Bcé 310 genaet nccnegosaHne BeHepbl Upe3BbIYANHO MHTEPECHBIM N BaXKHbIM
ONA MOHMMaHMA TOro, NoYyeMy 3Ta NNaHeTa Tak OT/IMYaeTCA OT Hallel nnaHe-
Tbl, FA€ €CTb U BOAA, 1 MarHUTHbIN LWWT, OXPaHAIOLUIA HAC OT MOTOKOB CONHEeY-
HOro BETPa, 1, FMaBHOE, eCTb MHOrO06pasHas XN3Hb.

3AAYN U3YYEHKNA BEHEPbI — MOHATbD:

+ KaK BO3HVKNA U 3BONIOLMOHMpPOBana BeHepa, n 6bin N Ha Hell OKeaH
1 NPUMUTVBHAA KU3Hb B OKeaHe, Kyfla Aienacb Bofa, HaBepHsAKa CyLecTBo-
BaBLUAA Ha NnaHeTe Ha paHHMX 3Tanax 3BOSIIOLMK, N NovyeMy aTmocdepa
1 NOBEPXHOCTb BeHepbl Tak HENOXOXM Ha 3€MHbIE;

+ Kakue npoueccbl chopmmpoBanu 1 NPoAomKaloT GopMupoBaTb nnaHeTy,
06BACHUTb OCOBEHHOCTb BHYTPEHHEro CTPOEHMS U BHYTPEHHel AuHa-
MUKW, MPUYMHDBI ByNIKaHU3Ma 1 TeKTOHM3Ma (80 % MOBEPXHOCTU MiIaHEeTbl
6b1110 3an11TO 6a3aNbTOBON SIaBOW B TeUEHMe NoCIeAHero MunInapaa ner);
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NPOUCXOXKAEHNE MOLLHOWN YrNeKUCNOTHON aTmocdepbl M pa3obpaTbca
B MpOTEeKaloLWMX B HEel AUHAMUYECKMX N XUMMUYECKUX npoueccax: cynep-
poTaumu, r’MraHTCKoro napHuKosoro s¢pdeKTa, B3auMogencTsua ¢ TBEpaom
MOBEPXHOCTbIO MNaHEeTbI;

yTo BeHepa MoxeT ckasaTb Ham O cyfibbe 3eMHOro Kfmmara: He npuBeféaT
nn rnobanbHoe notenneHve Ha 3emsie K UCMAapeHnIo okeaHa, 0CBOOOXae-
HVI0 NaPHUKOBbIX ra30B, YCKOPEHMIO NapHNKOBOTro a¢deKTa 1 AanbHeLe-
My HarpeBy NoBepPXHOCTA?

Yto npepnaraetca n3yyatb B pamkax npoekta BEHEPA-[], utobbl oTBETUTL Ha
nocTaBneHHble BOMPOCHI:

cocTaB aTMocdepbl, BKMOUYaA UHEPTHBbIE rasbl U «neTyume» U X 3oTorbl;
COCTaB, CTPOeHme, MUKPODU3NKY 1 XUMIUIO 06NaKoB;

TepMMyecKoe CTPOeHMe, TeMNNOBOI 6anaHC 1 NPMPOAY MraHTCKOro NapHM-
koBoro addekTa;

MeXaHu3M cyneppoTaumu, aTMochepHble BOMHbI U Apyrne ocobeHHOCTM
AVHaMKKK aTtmocdepbl;

LEeTanun CTPOEHUA N XMMUYECKMIA cOCTaB Hanbornee fpeBHUX U3 Habnodae-
MbIX Ha NOBEPXHOCTU reosniornyecknx obpasoBaHui (Teccepbl U POACTBEH-
Hble M CTPYKTYpbl);

3/IeMeHTHbIN COCTaB MaTepuana NMoBepXHOCTY, BKAOYaA pagnoakT/BHbIe
M30TOMNbI; pacnpeaeneHe ene3a no cTeneHAM OKUCIEHNS;

NOWCK NPOABIEHUNI COBPEMEHHON BYNIKaHMUYECKOW, SNEeKTPUYECKON, Celrc-
MUWYECKON aKTBHOCTU BeHepbl;

cTpoeHune 3k3ochepbl, MOHOCHepbl, MarHuToCcdepbl, AMCCUNaLUAa aTMo-
chepHbIX COCTaBNAOLMX.

COCTAB MACCUM BEHEPA-JI (KOHLLENLIA 2014)

MocadoyHelli annapam ABNAETCA OCHOBHBIM 3N1IEMEHTOM MWCCUK, MO-
3ToMy onuwem ero nogpo6bHee. lMNMocnegHAs nocagka 6bina 30 neT Hasag
(«Bera-1, -2»), Bce 10 nocagok Ha MOBEPXHOCTb OblNn coBeTCKMMM. AnA ycTa-
HOBKM Ha A 6binn cobpaHbl NpeanoxeHna no npmbopam ncxopa 13 Hayu-
HbIX 33a4ay 1 HeOOXOAMMbIX U3MePEeHNIA ANA UX BbiNonHeHuA. Bce npubopsl
nmeloT BblCOKMI ypoBeHb TRL = 5-8 (Technical Readiness Level — ypoBeHb
TEXHUYECKOW rOTOBHOCTW). ITO crieaytowme npubopsl (purc. 1):

AKTVBHbI raMMa- 1 HEATPOHHbIN CNEKTPOMETP;

rasoBblii xpomaTtorpad- macc-cnektpometp (XMC-M);
MEccHayspOBCKMI CNEKTPOMET;

TENIeBU3MOHHDBI KOMMEKC: NMOCajoYHas KaMepa, MaHopamHble Kamepbl,
KamMepbl BbICOKOIO pa3peLleHus;

MHOroKaHanbHbI AnoAHO-Na3epHblin cnektpomeTp (MCKPA-B);
HedenomeTp, cHéTUMK YacTul (HEQAQ);

KoMMneKcbl BONHOBbIX, PTW 1 ontuueckmx npnbopos;
pagnoKoMNneK;

ceicmomeTp;

YCTPOWCTBO AnA 3abopa rpyHTa 1 atmocdepHbix npob (F3Y);
cuctema MHPopMaLmoHHoro obecnedeHus (CHO).
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Puc. 1. peaBapuTenbHaa KOMMOHOBKa Hay4How annapatypbl (HMOJ)

Npubop cyek || 1-1 | 2 | E]
wackl pafoTsl

Famma-
CRSKTPOMETR
xXmc-n,
XpomaTorpad
MuHMATIOPHIMP.
mecchayap.

TenearInoHHBIA
KOMMAeKC

MONC «UCKPA-B»

MeTeoKoMNEKS

HETAC

CencaoneTp C-B]

(CHO-NA) CHeTemMa
HipOPHMALMOHHOMD

Puc. 2. MpefBapuTenbHan UMKNorpamma paboTbl NprMGopoB Ha NOBEPXHOCTU
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[ns Toro 4to6bl OLEHUTb BO3MOXHOCTb McCNonb3oBaHua MNA Tna «BeHepa-
BETA» n poctaTtoyHoe Bpema paboTbl Ha NOBEPXHOCTU AN BbIMNOSIHEHUA OC-
HOBHbIX HayuHbIX 3afjay BCeMMW KcreprMeHTamu, bbina co3paHa npeaBapu-
TenbHaA UMKnorpamma paboTbl Nprbopos (puc.2) Ha cnycke B atMocdepe
1 Ha noBepxHocTu. CTano NOHATHO, UTO 3a ABa-TPW Yaca pabotbl MA Ha no-
BEPXHOCTU MOXHO MPOK3BECTU Heobxoaumble usmepeHua. HIMOJT 6bina Bbl-
nosiHeHa npefBapuTeNibHasa KOMMOHOBKA Hay4HOWM annapaTypbl Ha YpOBHe
yeptexen Ha 1A Tuna «BeHepa-BElA».

Ha nocagouHom annapate 6y,ElYT nponseeneHbl caegyrowmne nsMmepeHna:

+  XMMWYECKOro cocTaBa atMocdepbl, BKNoOYasa N30TOMbl NeTyunX, UHEPTHbIE
rasbl 1 X M30TOMbI;

+  XVMIMWMYECKOrO, 3NIEMEHTHOrO COCTaBa MOBEPXHOCTU, MUHEPANOTUN, OTHO-
LeHNA PaanNoaKTBHbBIX U30TOMOB;

« KenesocofepKaliyx MUHepPaNoB; onpefesneHie BO3MOXHOIMO OOHapy»Ke-
HWA NPU3HAKOB CBA3aHHOW BOAbI;

+  V3yYeHuie COCTaBa, BEPTUKanbHOro npoduna n Mmkpodusmkmn obnakos;

«  METeopOsNornyeckme N3MepeHus, B TOM Umcie TeMoBbIX NOTOKOB;

+ BOJIHOBbIX MPOLIECCOB B aTMOChepe, rpo3, ceficmMrnyeckoro ¢oHa.

Ha MA 6ypneT ycTaHOBNEH Camblii COBPEMEHHbIN KOMMIEKC HAy4HO annapa-
Typbl. B KauecTBe nprmMepa pacckaxkem, Kak byaeTt paboTaTb OfIMH 13 3Hauu-
MbIX npubopos — «MCKPA-B» (U.BuHorpagos, O. Kopabnes). OH nsmepser
C 6ONBLLON TOYHOCTBIO M BLICOKWM CMEKTPanbHbIM paspelueHmem (VAN = 107)
cof 3r»Kane «NIETYUYUX 1 UX M30TOMoB» (punc. 3) SO, (O, CO,, OCS, H,0, D/H,
346/335/325, 13¢/12C, 1%0/'70/'80, oueHb BaXKHbIX p,nﬂ NOHMMAHVA npou,eccos
NPOUCXOXAEHNA 1 dBONOLUN aTMOCcdepbl, peleHnsa Npobnembl ncHesHoBe-
HIA BOAbl M 06Pa30BaHNA CEPOCOAEPKALUMX COEAUHEHWI.

CO 1.0

=
w

o
=]

Transmittance
Transmittance
=]
>

S0,

04] "2 o
L=30m co

— 1 ppm 04 2 CO 30 ppm ocs
021 __ 49 ppm P = 50 mbar OCS  0CS10ppm

— 100 ppm T=300K o2

1379.6 1379.8 1380.0 1380.2 ~ 20730 2073.2 2073.4 2073.6
Wavenumber, cm™’ Wavenumber, cm™

Puc. 3. lNpumepbl cnekTpasbHbIX A4Mana3oHOB U pacyéTHble AeTanu cnekTpa
(H. rnaTbes)

[na n3mepeHna cO CTOMb BbICOKMM CMeKTPasibHbIM pa3pelleHnemM BaXHO
obecneuntb HM3Koe faBneHue (50 mbap), UyTobbl NMHMK NornoweHnsa Gbinu
y3kumn. Ho npmxoanTcAa yunTbiBaTb, UTO [aBfeHMe OKpy»Kalolero rasa
B HUXKHel atmocdepe oyeHb Bbicokoe — o 100 6ap. Mo3TomMy NAOTHbIN ras,
3abpaHHbIN B KloBeTy Npubopa, Hago caenatb OYeHb Pa3peXKeHHbIM, a nocse
n3MepeHnsa yaanuTb ero U3 KioBeTbl, YToObl 3a6paThb CneayoLlyo NopLmio BO
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Bpems crycka. [lpobnema eweé v B TOM, YTO NIMHUW U3NTyYEHNS N3OPaHHbIX
M30TOMOB O4YeHb Cabble U KX HeNerko 3aperncTpmpoBatb. CoBpemMeHHble orn-
TYeCKne MeTobl NO3BOJIAIOT 06ecneunTb JJIMHY ONTUYECKOro NyTH ([0 2 KM)
B KIOBETE, Mpexze Yem CBeT NonaféT B cnekTpomeTp. MNoabrpatoTca HecKosb-
KO N1a3epoB pa3HbIX CNeKTpasnbHbIX AMana3oHOB B COOTBETCTBUM C AfMHAMU
BOJIH JIHVI ra30B 1 M30TOMOB AJIS UX U3MEPEHNIA.

Bvi6op mecma nocadku. Bce coBeTcKme annapatbl cOBepLUan NOcagKy B paB-
HUHHOW MEeCTHOCTW, «3anuToW» BYNKaHMYecKUMM 6Gasanstamu. Mecto no-
capku «BeHepbl-[l» — TeccepHasa MeCTHOCTb — Haubornee gpeBHME yYacTKn
NMOBEPXHOCTW, Fae MOXKHO HafeATbCcA OOHAPYXWTb credbl APEBHEr0 OKeaHa,
BO3MOXHO, U CNefbl APeBHEN »KM3HW. BbIOGOp 1 aHann3 BO3MOXHbIX MeCT No-
cagku (puc. 4) npoussoantca cotpyaHukamm NEOXW PAH (A. basunesckun,
M. ViBaHoB). [leTanbHO M3yyvaloTca Teccepbl MO KapTam «MarennaHa», cpas-
HUBAIOTCA C 3eMHbIMM aHanoramu. [NOBepXHOCTb Teccep CUSIbHO M3pe3aHa
CTPYKTypamMun C KpyTbIM/ CKJIOHaMK, MO3TOMY cyLlecTByeT puck notepwu A
npu nocagke, xota «BeHepa-9» ycnewHo cena Ha cknoH 30°.

Puc. 4. lNpepnonaraemoe mecto nocagku teccepa GopTyHa, Ha NPaBOM pPUCYHKe —
penbed (M. MiBaHos, FTEOXW PAH). Mo ocn x — fonrota, No ocn y — lwimnpota

Tak Kak Teccepbl 3aHMMatoT Bcero 8% NOBepPXHOCTH, TO MpeXKAe Yem coBep-
WwnTb 6e3onacHylo nocafKy, Heobxogumo elé «nonactb» Ha Teccepy. Bce
npegplaylne Nocagku ocywecTBAANNCL Cneayowmm obpasom: npu nognére
K BeHepe 3a ABOe CyTOK cnyckaemblll annapat oTaenanca, no Gannmcrnye-
CKOW TpaeKTopum Asuranca K BeHepe v cosepluan nocagky B 3a4aHHOM paii-
oHe. [pu 3TOM B 3aBMCMMOCTU OT OKHa CTapTa MOT/I0 OKa3aTbCs, UTo Teccepa
OTCYTCTBYeT WM 3aHMMAeT Maylo YacTb yyacTka NOBEPXHOCTW, COOTBETCTBY-
lowero ananncy pasbpoca. Takum obpasom, ana nocapku MNA «BeHepa-[»
B BbIOpaHHbI/ palioH NniaHeTbl M3yYaeTcA BO3MOXHOCTb CMyCKa Nocago4yHOro
annapata c opbUTbl MCKYCCTBEHHOIO CNyTHUKa BeHepbl (MMM PAH).
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Honzoxueywaa cmavyua Ha nosepxHocmu. [epen A.[l. DKOHOMOBbIM
6bl1a NocTaBneHa 3afava npopaboTatb AC C BpeMeHeM XU3HU Ha NOBEPXHO-
cTn 24 4 1 maccol okono 100 Kr. PaccuntaHHana koHuenuma [C npnBeaeHa Ha
puvc. 5, TexHMYeCcKne xapakTepuCTUKN AaHbl HUXE.

A

=
?F—E";

{

W

| Tennomsonauwa |

BONOKOHHLIA
CEEToOBROn

patumkm P, T r

amopTHzaTop

NoCagouHbIR
aMopTH3aTop

Puc. 5. lNpepnaraemas koHcTpykuyma [C

TexHuyeckne xapaktepuctukm 1C

MaCCa OBLLAA .« .\ttt e

BHewHwnin anametp
Macca tennonornorturens Na(CH,COO)-3H,0

(dazosbint nepexon-nnasneHune, T=50°C).............. 20 kr
MakcrmanbHoe TennoBsbigeneHne KHA. ................ 3Bt
BaMOTHALMA TA3B. . ettt eeeeeeeereeeeeeneennennennans KceHoH
Macca HayYHOM annapaTyPbl «...c.vevenenenenennenene. 10 kr
CkopocTb Nnepefaun faHHbiX, (Mpy mowHoctn 1 BT):

Ha OA 1N GannOH, KOUT/C. v v e e eeeee e 10

Ha 3eMITHO, OUT/C oot 10
Bpemsi paboTbl Ha MOBEPXHOCTU . .vvvrerneneenennnns 244

TemnepaTypa Ha JONTOXUBYLIEN CTaHUMKM coxpaHsaetcs 50 °C B TeueHwue
24 4. MoxeT 6bITb PAacCMOTPEH CNeayoLWMIA KOMMEKC HayYHOI annapaTtypbl
(A.Jlunatos, A. SkoHOMOB) (cM. Tabnuuy).
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HaumeHoBaHuve npubopa Macca [kr] TMoTtpebneHune [BT] TRL  WHPopmaTMBHOCTL

[K6anT] (24 u)
[aTtumkn Temnepatypbl 04 0,005 7 100
[atuvk paBneHuna 0,6 0,005 7 50
MNaHopamHan Kamepa 1,0 1,5 5 1000
AkcenepomeTp 0,5 1,0 7 250
Macc-cnekTpomeTp 2,5 2,0 4 2
®oTtomeTp 0,8 4 4 5
CeicMnYecKnin Komnekc 2,5 2 7 10 000
BonHoBowm Komnnekc 1,2 3,0 4 100

0O6bEM MHbOPMaLMA co BCeX NPUGOPOB 3a 24 u coctaBnsieT 12 MB, oHa Mo-
XeT 6biTb nepefaHa Ha OA mMeHee yeMm 3a 14 (ecnn Jaxe NCXOZUTb U3 CKO-
pOCTV nepefaun AaHHbIX C Nocago4yHoro annapata BETA Ha nponétHbii).
OpHoBpeMeHHble HabnoaeHNA He TOMbKO C ABYX OpOUTEPOB, HO 1 C ABYX MO-
CaloYHbIX annapaToB Ha MOBEPXHOCTM ByfeT NPOon3BOANTLCA BNEPBbIE.

Op6umaneHeIli annapam u cy6cnymHuk 6ynyT HaxogMTbCA Ha OKOMOMO-
nAPHOM cyTouHom opbure (h =250 Km, h, =66 000 KM), C BO3MOXHOCTbIO 13-
MeHeHVsl MapameTpoB op6uTbl. OH JOMKeH obecrneunTb:

+ Maccy HayuHO Harpysku He meHee 50 Kr
+  MHPOpPMaTUBHOCTL: okosno 1 b 3a oaHy opbuTy.

Mpu AnameTpe aHTeHHbI 1...1,5 M MoxeT bbITb 0becneyeHa CKOPOCTb Nepe-
faun ¢ pacctoaHna 100 MaH KM Ha 70-MeTpOBYIO aHTEHHY B YcCypumncke
10 256...512 K6ut/c B X-anana3oHe.

[inAa npoBefeHnsa akcnepumeHToB Ha OA NpeaycMOTpeH criedyowmin npeasa-
pUTENbHbIN KOMMAEKC HaYYHOW annapaTtypbi:

+  UHdpakpacHbin dypbe-cnektpomeTp FS-VD (A =5...40 MKm, Av =1 v

+  MWUIMMETPOBbIV 30HAMPYIOWMIA pagrnometp (A = 3...10 mm);

+ WH)paKpacHbIn  KapTupylowmin  cnektpometp (A=0,3...52  MKMm,
AN = 2,4 HM);

+ ynbTpaduroneToBbli  KapTupylowmin  cnektpometrp (A=0,2...0,5 MKM,
AN = 0,0004 MKMm);

+ npubop Ana wm3mepeHun 3atmeHuin ConHua u 3BE3g: B UV-obnactu
(0,1...0,3 MKM) 1 VIK-obnactu (2...4 MKM) CNeKTpa;

«  My/bTUCMEKTPasbHaA MOHUTOPUHIOBasA KaMepa;

+  TeTePOAUHHBIN CNEKTPOMETP BbICOKOrO pa3pelueHuns (\AN = 107);

« npubopbl 4nA pagnoskcnepumenTa (L, S n X-gnanasoHbl);

+ MNakeT NpMOOPOB ANs Ma3MEHHbIX SKCMEPUMEHTOB;

+  [OBYXYaCTOTHbI SKCMEPUMEHT ANA pagmo3oHAnpoBaHuA «Opbutep-3em-
na» n «Opbutep-cydbCcnyTHUK».

DKCMepuUMEHT MO [BYXYaCTOTHOMY PagMoOMNpPOCBEUYNBAHMIO, NPeanoKeHHbIN
1 paspabatbiBaemblii OUPS PAH, nogpasymeBaeT ncrnonb3oBaHre opbutanb-
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Horo anmapata u cybcnyTHuKa. lpopabaTbiBaeTca Takxe naea B KauyecTBe
n3nyyaTtens Ncnosib3osatb 70-MeTPOBYIO PaAUOAHTEHHY Ha 3emrle, a NPUHU-
MaTb CMrHan Ha 6opTy (06bIYHO NOCTyNaT HA060POT). TO NO3BONIMT Ha MoO-
PAAOK YBENNUYNTD MOLLHOCTb CUTHaMa 1 BO3MOXXHOCTM SKCNepUMeHTa.

JKCNeprMEHT Mo Paano30HANPOBaHUI0 Ha «BeHepe-[» B pe3ynbrate aHanun-
3a aMnAnTya U a3 KOrepeHTHbIX CUFHAMNOB MPU Pagno3aTMEeHNsX NMO3BOUT
OCYLLECTBNATDL:

+  MOHUTOPWHT 3NIEKTPOHHON NIOTHOCTU MNJ1a3Mbl CONTHEYHOTO BETPA;

+  MOHWTOPWHI N3MEHEHUA 3NIEKTPOHHON MIOTHOCTU BEHEPUAHCKOW MOHOC-
depbl;

+ U3MepeHMe BbICOTHbIX Mpodunei TemnepaTypbl U NAOTHOCTU B BEHEPUAH-
cKom atmocdepe;

+ WCCNefoBaHUe NOBEPXHOCTU BeHepbl MeTogoM GUCTaTUYeCKON paanono-
Kauumu.

lMnasmeHHbIl  Komniekc npoekTa BEHEPA-Il ycTaHOBReH Ha opbutepe
1 cybecnyTHUKe.

BeHepa — nnaHeTa, He uUMeloLaa COBCTBEHHOrO MarHUTHOro nons. OCHoB-
Hble Hay4Hble 3afjaun UCCNefoBaHUIA MNasmbl, MarHUTHBIX U 3NEKTPUYECKMX
nonew cnepytouue (puc. 6):

+ 3po3us atMmocdepbl BeHepbl 3a CUET HETEMTIOBBIX MEXAHN3MOB BCNEACTBUE
B3aVMOAENCTBUA MyaHeTbl C Haberawowmm MOTOKOM COSIHEUYHOrO BETpa;
npoueccbl 3axsBata MOHOB KNCNOPOAHOW/BOJOPOAHON/TeNNeBONn KOPOHDI
(3k30Cdhep) nnaHeTbl NOTOKOM COSTHEYHOTO BETPA;

+  MCCIefOoBaHNE MOHHOMO COCTaBa MOTOKOB MOHOB B MarHWTHOM Lwwnende
BeHepbl;

« unccnepoBaHue marHutocdepbl BeHepbl, eé xapakTepHbIx obnacten u rpa-
HUL: YAapHaa BOJIHA, MarHUTOCIOW nnaHeTbl (0COOeHHOCTN TeueHNA nnas-
Mbl B HEM B YCNOBMAX HarpyXeHWa CONIHEYHOro BeTpa MiaHeTapHbIMU
MOHaMM), MarHUTHbIA HGapbep U MOHOMAY3a; MNAa3MEHHbIA CNON N MaHTUA
B MarHUTHOM XBOCTE MJIaHETbI;

+  MCCefioBaHUeE BEpPXHUX CNI0EB MOHochepbl BeHepbl, pa3nnyHoro popa
BO3MYLLEHWI, BbI3BaHHbIX B3aUMOZENCTBNEM C MEXMNIaHETHOWN Cpefon;

+ HOYHaa uoHocdepa nnaHeTbl: O6LWAA CTPYKTYpPa, NCTOUHUKU NOHM3aLNK,
MeNIKOMacLUTabHble CTPYKTYPbI («AbIPbI», <yUr», MPOBasbl»);

+ MarHUTHbIE KryTbl»: MPOLECChl NMPOHUKHOBEHNA MEXXMNIAaHETHOro MosA
B oOHOChepPY 1 ero nepeHoC Ha HOUYHYIO CTOPOHY;

*  MOHUTOPWHT 3N1EKTPOMArHUTHbIX U3/ly4eHuin B marHutochepe BeHepol, nc-
cnepfoBaHMe 31eKTPOMArHUTHbBIX M31yYeHNUA NaHETHOMO NPOUCXOXAEHUA.

CocTaB nna3mMeHHOro KoMmekKca:

+ MarHuTomeTp (Peppo30HAOBbIN MAarHUTHBIN JaTUmK);
+ BOJIHOBOW Npurbop;

+ DNIEKTPOHHbIN CNEKTPOMETP;

*  VIOHHBbIN 3HEPro-macc-CrnekTpoMeTp;

+  MOHUTOP CONHEYHOrO BETPA;
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Puc. 6a. XapaKktepHble rpaHuLbl 1 CTPYKTYpa B3aumoaencTauns
BeHepbl C cONHEYHbIM BETPOM

Puc. 66. OcHOBHble NPOLECCHl B3aMMOLENCTBUS COTHEYHOTO
BeTpa C MOHOChepor NaHeTbl

MNpoekt BEHEPA-I — umncTO pOCCUMCKMIA MPOEKT, B [OCTAaTOYHOW CTene-
HV npopaboTaHHbIi Ana oTKpbiTuA OKP. OKoHuaTenbHaA KoHuenuua Oypet
yTBepxaeHa Ha ctagum OKP, a noka, B ctagum HWP, npoekT npoponxaet
pa3BuBaTbcA. Muccusa BEHEPA-[] fomkHa ObiTb 3anyuieHa He no3xe 2023-
2024 ropa. B aToM cnyyae ecTb WaHC COXpaHUTb 3a BeHepon TnTyn «pycckas
nnaHeta». Ml yuem 3To He NOTePAHHaA «HaLMOHaNbHaA naesa», KOTOPYIO TILETHO
nbiTaloTcA HanTM?! KoHeYHO, HaM OYeHb He XBaTaeT Ge3BPEMEHHO YLIeLEero
Bacunua MeaHoBUYa, BEeANKOro niaaHeTosiora 1 3aMeyaTesibHOro YenoBeka,
ero nogfepKku.



B.1. MOPO3: NOCNEQHEE AETULLE
A.B. Ipueopves, UKU PAH

B uenoBeyeckom f3blKe HET CJIOB, KOTOPble MOFM Obl BbipasnuTb CTEMEHb
Moeli 6narofapHoOCTM MoemMy yunTento — npodeccopy Bacunuio VMiBaHoBuuy
Moposy. B 1974 rogy, 6yayun ctyaeHtom 3-ro Kypca FAULL (actpoHomunye-
cKkoe oTaeneHve puzdara MIY), s npuWEN K HeMy U NONPOCUI BbITb HAYUYHbIM
pyKkoBoauTenem moeii KypcoBoi paboTbl. C Tex Mop B TeueHue TpuauaTtu net
MoA fleATenbHOCTb (CHavana y4éba, notom pabota) Obina cBA3aHa C 3TUM 3a-
MeuaTenbHbIM YeNTOBEKOM.

Ewé korga mbl BMecTe Habntoganu Ha tOxHom ctanumm TAKLL 3Be3ay R Cesep-
Hol KopoHbl (poTtomeTpura go 14 MKM), A 6bl1 NOpaxKEH AnanasoHOM ero Kom-
NEeTEHTHOCTN — OT KOHCTPYUpoBaHuA 3Bé3aHoro VK-doTtomeTpa fo rnyboko-
ro Hay4YHOro aHanM3a pe3ynbTaToB N3MePEHUN.

Pa6ota B VKW, co3zgaHue néTHbix NpubopoB Nno cBoei crneundurke CUbHO
OT/IYAeTCA OT aCTPOHOMMYECKUX HabnogeHuin. Yacto 6opbba 3a pecypchl,
He roBopsA yxe 060 BCex 3TUX CPblBax CPOKOB MOCTaBKM, HEMCNPaBHOCTAX
WwTaTHOro nNpubopa v T.M., NPUBOAWIN K BO3HUKHOBEHWNIO KOHOANKTHBIX CU1-
Tyauui. Ho Bcerga, BO BCex Clyyasx, OH COXpaHAN yAVBUTENbHYIO YenoBey-
HOCTb W HAXOAWUN PeLLEHNA, KOTOPble NPU3HABaNy NPaBUbHbIMU BCE, MOTOMY
YTO 3a CyeTOM TEKYUKM OH BUAEN TMNaBHYIO Lenb — MONyYnTb HOBbIE, HaAEX-
Hble Hay4YHble AaHHble.

OH 6bl1 ana MeHA obpasuom. Ero HeobbIKHOBEHHas yenioBeveckasa Mops-
JOYHOCTb 1 MYAPOCTb, FNyboKaa HayuyHas 3pyauuUMA U TOHKOE MOHMMaHue
3KCnepumeHTa Bcerga 6binv ana MmeHa nyTeBoaHou 3Be3gon. M cenvac, ecnm
BO3HUKAIOT CNIOXHblE CUTYyaLUnN 1 He cpasy ACHO, Kak MOCTYNUTb, A CTapalochb
npenctaBuTb cebe — a Kak 6bl TyT noctynun B..?

M3 MHOIMX KOCMMYECKUX MPOEKTOB, B KOTOPbIX A y4acTBOBaJ MOJ, ero pyko-
BOLCTBOM, pacCKaxy 34ecb o cosgaHum npubopa NOC (nnaHeTHbIN Ppypbe-
CNeKkTpoOMeTP) ANA oTeyecTBeHHOro npoekta MAPC-96.

Mocne ycnewHown paboTsbl B cepeanHe 1980-x cozgaHHoro B IAP dypbe-cnek-
TpomeTpa AucTaHuUmMoHHoro 3oHanpoBaHua OC-1/4 B coctaBe AMC «BeHe-
pa-15» n «BeHepa-16» B./. noctaBun Ham — COTPYAHUKaM nabopatopum
NNaHeTHON CNeKTPOCKOMNMM — 3afayy co3faTb «Cyrnepnpubop», nosfHee Ha-
3BaHHbIN MOC. 310 gomkeH 6bin HbITb NPN6OP C 6onee WNPOKMM, Yem y OC-
1/4, cnekTpanbHbIM AnanasoHoMm, ¢ 6onbluel anepTypoi, ¢ 6onee BbICOKUM
CneKTpanbHbIM pa3pelleHnemM 1 [BYXKOOPAWHATHOW CUCTEMOW HaBefeHUA.
B Tabnumue npuepeHbl napaMeTpbl, KOTOPble NPEACTOANO YAYULNTb.

MonHbI cneKkTpanbHbIA Anana3oH (AA1...45 MKM) NpuWNOCh pa3butb Ha [Ba
nopgaunanasoHa, KBK n [BK, nockonbKy anuHbl BonH 25...45 MKM TpebytoT
NPUMEHEHNA CBeTOAENUTENA U3 Noanaa Lesns, a 3TOT MaTepran HEBO3MOX-
HO OTMONMPOBaTb TaK, YTOObI NONYYMSIOCH KauecTBO MOBEPXHOCTU, Tpebyemoe
ana KBK. Takoe pasgeneHnie n ectecTBeHHO, NockonbKy B [ABK pomuHmnpyet
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cobcTBeHHOe u3nyyeHne Mapca, a B KBK — paccesiHHoe um conHeyHoe us-
nyyeHue. K Tomy e npvMeHeHne feTeKTOpoB pa3nnyHbix Tunos B KBK n [1BK
NPUBOANT K YNYULLEHWIO OTHOLLEHNA CUTHAI/LLIYM.

CpaBHeHue napameTpoB dpypbe-cnektpometpos OC-1/4 n NMOC

Mpwnbop OC-1/4 MNOC (nnan)

CneKTpanbHbIli AnanasoH M\6...40 («BeHepa-15») |AA1...45

[MKM] AN6...25 («BeHepa-16»)

CnekTpanbHoe pa3pelleHne |5 1

c anoamsaumen [cm ']

Yuncno ontuyecknx KaHanos | 1 2 (KBK*: AA1...5 mkm, [BK*:
AA5...45 MKM)

Aneptypa [cm?] 8 15...20 (B KaxxoMm KaHane)

Yucno creneHen ceobogbl 1 2

cncTembl HaBeeHUA

Macca [kr] 30 (6e3 coeguHuTenb- | Okono 40 (c kKabenamn)
HbIX Kabenen)

* KBK n [IBK — KOPOTKOBOJTHOBbIV 1 ANTMHHOBOJIHOBDIN KaHasbl COOTBETCTBEHHO.

Mpepnonaranocb, 4to nepBbiM MNprmeHeHem MOC GygeT wccnepoBaHue
Mapca. Muccua K 31O nnaHeTe M3Ha4yanbHO MiaHMpoBanacb Ha 1992 rog
(npoekT KOJTYMB), HO cobbITUA KpyLleHNA COBETCKOW MMMepuUn nepeHecnun
3anyck cHayana Ha 1994, notom Ha 1996 rog (MAPC-96). «<HegonepecTtporika»
Habupana 060pOoTbl 1 NMOBCEMECTHbIV Pa3Bas BbICOKOTEXHONOMMYECKMX NPO-
W3BOACTB «COLUMANIMCTUYECKOrO fnareps», BKIOUAs OTeYECTBEHHble, chenan
HepeanbHbIM Co3faHne Takoro npubopa HM Ha 6ase OC-1/4, Hu, Tem bonee,
HaUWoHanbHbIMU cunamn. HamBHbIe NOMNbITKA «KKOMMEPLMANM3NPoBaTby (Kak
3TO TOrAa HasblBany) AeN0o HU K YeMy He NPUBENN — KOMMepYecKkumM drupmam
Hy»<Ha NpubbINb ANA KX aKLUMOHEPOB, a He HalyW HeyAo6O0MOHATHbIE ANA HUX
HayyHble 3agauu.

Heo6xofanm 6b1/1 MTHOCTPaHHbI HEKOMMepYeCKUI MAapTHEP, CMOCOBHbIN pas-
[06bITb cpefcTBa, cooTBeTCTBYIOWME NpuMepHo 10 maH gon. CLUA. Wckann,
KTO KaK MOT; aBTOpPY 3TVX CTPOK YAanoCb HaWT! TaKoro napTHEpa.

3710 6bI1 ButTopro ®opmm3aHO U3 UTaNbAHCKOTO akagemmyeckoro MHcTu-
TyTa OU3MKM MexnnaHeTHon cpeabl — UDCU (Istituto di Fisica dello Spazio
Interplanetario — IFSI), pacnonoxeHHoro B ropoge ®packaTty, npuropoge
Puma. B. ®opmmnsaHo 6bin TeOpeTUK, MAasMEHLLUK, HN B ManeiLwen cTeneHn
He MMelLWNiA NpeacTaBieHNa 0 Npobnemax, CBA3aHHbIX C KOCMUYECKUM Npu-
6opocTpoeHreM. Ho OH XOpOLLO MOHUMAa, YTO ANA MUPOBOW M3BECTHOCTU
eMy Heobxoaumo He obpabaTbiBaTb AaHHbIE UyXKUX NPUOOPOB, a CO3AaBaTbh
CBOW, XOTb 6bl 1 HE MNA3MEHHBIN.

Mostomy oH npuexan B WKW BecHon 1987 roga ¢ npoektom npubopa
AMANDO — [0BOfIbHO 3aypsAAHbIM MaTPUYHbBIM CMEKTPOMETPOM Ha Bnmx-
Hiolo MK-o6nactb (go 1,1 mkm). OH xoTen nokasatb 3ToT npoekT B.WU. n no-
npocun C. CaBrHa (KOTOPOro 3Han no naasmMeHHbIM fienam) yCTpouTb TaKyio
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BcTpedy, a CaByH nonpocun 06 3tom meHs. O ¢pypbe-cnektpomeTpun B. Dop-
MW3aHO TOrAA 1 HE NOMbILUAAN 1 HE MEST O Hel NPeaCcTaB/eHus.

Mpexpe yem natTn K B.W., Mmbl nocosewwanncb y3kum Kpyrom: B. ®opmuszaHo,
nprexasLUNA BMECTe C HUM DpMaHO AMaTa (M3 TOro e UHCTUTYTa) U A. imeH-
HO B 3TOT MOMEHT MHE MPWLLSIO B FOSIOBY, YTO YeCTONOOUE, SHEPTUIO U AEHBIN
®opmunzaHo nyywe nepeHanpasutb ¢ ero AMANDO Ha Halw ¢ypbe-cnekTpo-
MeTp (Torga oH ewwé He HasbiBanca MOC). A npepgnoxun 310 B. ®opmmsaHo,
TOT ObICTPO MOHAN NEPCNEKTUBHOCTb 3TOMO AN HEro IMYHO (0COBEHHO Npwu
nogfepKke Takoro 3ac/ly>keHHO BCEMMPHO U3BECTHOro yuyéHoro, Kak B.U.)
1 cornacunca B3ATb Ha ceba cambli TPYAHbIA 6GNOK — ONTUYECKUIA, XOTb 1 He
NOHMMan, CKOJMb TpyAHa 3Ta 3afaya. MIMeHHO € 3Toro MoMeHTa Havanocb y4a-
cTne B. ®opmusaHo B akcnepumenTe MOC, XOTb OH 1 He NO6UT BCNOMUHATb
06 3ToM. ONbITHBIN B KOCMUYECKOM NpubopocTpoeHnn 3. AmaTa yaepxusan
B. ®opmusaHo, npegynpexgan, uto Gypbe-cneKTpoMeTp HECPABHUMO CIIOX-
Hee AMANDO, Ho B. DopmMn3aHO TONbKO OTMaxmBancs.

g0 N7, ‘H_O " Some basic data for the preliminery evalustion

of designe properties of the interferometre unite
ey (IU) of the MPTS instrument.

HFTS is developing as an infrared spectrometer for the Mars
v Orbiter covering the range from 1 to 40 mkm (with possible gape
between 4 and 6 mkm). There are strong reasons for division of
this instrument on two channels - shortwavelength and longwave-
N length (SWC and ILWC)
a) dichroic beamsplitters with the good propertis in all the
range from 1 to 40 mkm are not available
9 b) it is necessary to use different detectors for SWC (1-4mkm)
and LWC (6-40mkm).

Puc. 1. Hauano coctaBneHHoOM aBTOPOM 3TUX CTPOK TEXHNYECKOWN 3anmncKu, KOTopas
6bina nepepaHa B. ®opmmusaHo yepes Muwensa Komba 14 niona 1987 roga

MNMocnepoBana BcTpeya Hac Tpoux € B.U. OH Takxe npoxfiafHO OTO3BascCA
06 AMANDO, Ho 6narocnosun ctpemneHne B. DopmunsaHo K co3paHuto ¢y-
pbe-CneKTPoOMeTpa, yKa3aB, OAHaKO, Ha OFPOMHble CBA3aHHbIE C 3TUM TPYLHO-
ctn (puc. 1). Toraa 31oT Nprbop ewweé HasbiBanca MFTS, a n3HayanbHO Npea-
narasleecA Ha3BaHue “Astrolyabiya” («<AcTponabusa») He MPUXKWIOCb, XOTA
«ObINIO YEFO MEPUTb.

Hapgo otpatb B. ®opmu3aHO AOMKHOE: Y Hero xXBaTuio HacTOMYMBOCTU [O-
6UTbCA OT KOLIMapHbIX WTaNbAHCKUX OOPOKPATOB (GUHAHCMPOBAHMA WTa-
NbAHCKOW YacTW COBMECTHOTO Tenepb 3KcnepumeHTa. OH CTan HayuYHbIM CO-
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pykoBogutenem (Co-Pl) skcnepumeHTta «MnaHeTHbIN ¢ypbe-cnekTpoMeTp»
(N®CQ). Korpa oH B npouecce paboTbl 0CO3HasN, B Kakne TexHUYeckue npobne-
Mbl BBA3asCA, To ckasan: «| was mad!» («fl colwén ¢ ymal»), Ho He cancs, a no-
cnefoBaTeNlbHO NpeofoNieBan ux.

MoHauany B. ®opmur3aHo yumnca y Hac, LUIMPOKO MCMOJb3yA Hall OMbIT CO3fa-
HMA KOCMMYecKnx Npubopos. MpakTnueckn Bce COTPYAHMKMN Halwen nabopa-
TOpPUU NprEesXanum K Hemy B ANUTeNIbHble KOMaHAVMPOBKK, NOMoras no BCem
HanpaeneHuaM. K cnoBy, nTanbAHCKaa CTOPOHa XOPOLLO omnylaunsana 3Tu no-
€34KW, U MUK 3TON NMOMOLLM MPULLENCA HA CaMble CTPALLHbIE AA OTeYeCTBEH-
HOW Hayku rogpl (Hayano - cepeamnHa 1990-x), CTaB OAHMM M3 MNaBHbIX Gak-
TopoB, no3sonuewKx B.U., npoBoanBemy, Kak Bcerga, Myapyto MoNnTUKY,
COXpaHUTb Haly nabopaTtopuio oT pa3gasna.

Ceppaue npubopa NMOC — nHTepdepomeTp — 6bIn chenaH no cxeme “dou-
ble-pendulum” («gBONHOM MaATHNK»). B. DopmusaHo rpomko 3aasnan «l will
never fly a double-pendulum!» (<A HuKorga He 6yAy MCMONbL30BaTb CXemy
[BOWMHOro MaatHukal»), Ho B.W., K cyacTblo, HaCTOAN Ha 3TON cxeme BO BpemA
obuien paboyen BcTpeun B ropoge Magya BecHon 1991 ropga.

MNMocTeneHHo Koonepauua pacwmpanacs, u B utore NMAOC ctan poccuincko-
UTanbAHCKO-NONbCKO-GPaHLly3CKO-repMaHO-UCNaHCKUM  npubopom. ABTOp
3TUX CTPOK OblNT TEXHNYECKUM pyKoBogmuTenem skcnepumenta NOC npoekTa
MAPC-94, nocteneHHo npeBpaTusLeroca 8 MAPC-96.

K coxanenuto, ckopo Bo3HuKIWaa y B. QopmmsaHo mnno3ma «cam C ycam»
npriBena K ToOMy, UTO OH MepecTas CylaTb Haly COBeTbl 1 CTan CaMoCToA-
TesIbHO, He KOHCY/BTUPYACh C HaMK, MPYHMMaTb BaXHble TEXHNYECKMe peLle-
HUA, «<NPUAePKNBaTb» BaXkHyl0 MHGopmMaLumio 1 T.n. Ho Kak 6bl TO HU 6bIno,
nprbop 6bin co3faH, NCMbITaH 1 OTKaNMBpPOBaH (CM. Npunoxexue). Ha puc. 2
nokasaH npouecc meTponornyeckon kKanubposku MOC ¢ nomoulblo uTa-
NbAHCKON BaKyymHoW Kamepbl B UDCW. Ha puc. 3 nokasaH nétHbin obpasely
npnéopa NOC/MAPC-96 Ha nmutatope KA B KMCe UKWN. Ha puc. 4 cnpasa
MoKasaHo, Kak Bbirnagen npubop MNAOC nepepn 3anyckom. benbii papnatop
YaCTMYHO 3aropokeH WapoobpasHbIM 6akoMm ABUraTeNbHOW YCTaHOBKM, HO
nocne Bbixofa Ha opbuTy BoKpyr Mapca oHa fomxHa 6biia ObiTb oTAeneHa
ot KA.

3anyck KA «Mapc-96» 6bin npounsBeéH C KOCMOAPOMa Bal‘/'IKOHk’p pakeTomn
«MpOTOH» € pa3roHHbIM Giokom [IM 16 HoA6pa 1996 roga B 23"48™52°.795
Mo MOCKOBCKOMY BpemeHW. PakeTa 6e3 3ameuaHuii BbiBena cAsky KA+OM
Ha HU3KYl0 KpyroByto op6uty. Janee M gonxeH 6bin nepesect KA Ha Bbl-
COKODJUTMMTUYECKYIO OPOUTY, HO «YyAa He MPOU30LLNO», Kak BbicKasanca B.U.
B LleHTpe ynpaenenusa, n KA ynan B Tuxuin okeaH nnaHeTbl 3emns.

K cuacTblo, Gnarogapa ycunuam MHOTMX nofeit (U faneko He B MOCNeHIO0
ovepeab — B.W.) npowusowna «penHkapHauma» npoekta MAPC-96 B Bupae
eponerickoro npoekta MAPC-3KCIMPECC (MEX). MNpaBga, ponb poccuiickomn
cTOpoHbI B npubope NOC/MEX cunbHO ymeHblunnacek: B. DopmusaHo Tenepb
6bl1 @AUHCTBEHHbBIM HayYHbIM PYKOBOAUTENEM U YNOMAHYTbIE Bbille NepeKko-
Cbl YCUJTUANCD.
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Puc. 2. BBepxy: oTKpbITas BakyymHasa kamepa IOCU, npurotosneHHas ans Kanu-
6posku [IBK MOC: T — 3eB BaKyyMHOro 06bEMa; 2 — KpblLLKa BaKyyMHOro 06béma;

3 — penbc, C NOMOLLbIO KOTOPOro Nnepemellanach Kpbllwka 2; 4 — nnatdopma Kamepbl
(morna oxnaxpaTtbcs Ao —30°), KOHCONbHO YKPennéHHasA Ha KpbllKe 2; 5 — 610K
MNOC-0; 6 — pagmatop MNOC-O; 7 — oxnaxgaemas X1MAKMM a30TOM NWTa, napannenb-
Haa paanaTopy 6, HO He KacaloLanaca ero; 8 — marncTpanu XmnaKoro asoTa (npoxoaAt
yepes dnaHel B KpbilKe 2); 9 — abconioTHO uépHoe Teno (AYT) «<nnaHetax; 10 — AYT
«kocmoc»; 11 — ckaHep (MOC-C); 12 — nétHoe AYT (MOC-A); 13 — nmmTaTOp KPOH-
wreriHa KA. BHu3y: cneBa — B.W. n aBTOp 3TMX CTPOK Yy BayyMHO Kamepbl BO Bpems
KannbpoBoK
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Puc. 3. JIETHbIN 06pa3sel nprbopa NOC/MAPC-96 Ha nmuTtatope KA B KOHTPOSIbHO-UC-
nbiTatenbHon ctaHumm (KUC) MKW: cnpaBa — MHMLMATOP 1 Hay4HbI pyKoBOAWTENb
sKkcnepumeHTa npood. B.N. Mopo3; cneBa — TexHUYeCKnii pyKoBoaUTENb (@aBTOP 3TUX
cTpoK); 1 — ontnyecknii 6ok (NMAOC-0), oH «nofBeLueH» K 6enomy KpoHLwTenHy KA
yepes BUbpounsonATopbl; 2 — cuctema HasegeHus (MOC-C, «ckaHep»); 3 — 6ok
aneKkTpoHnKK ckaHepa (MMOC-K); 4 — rnaBHbi 610K anekTpoHukn (MOC-E); 5 — 6nok
nutaHus (MOC-P); 6 — nambepToBckuin 3kpaH (MOC-J1, ero BbIXOA cenyac oTKpbIT;
BXOJ, >K€ COJTHEYHOTO MN3JTyYeHWs, 3AeCb 3TO «CBEPXY», 3aKPbIT 3aLMTHON KPbILWKON);

7 — Ha3eMHoe 3alWmnTHOe orpaxaeHue; 8 — AYUT ans kannbposku B nonéte (MOC-A,

B COCTaBe CKaHepa); 9 — poTomeTp Braumoro guanasoHa (MPC-T, «<TopomeTp», B CO-
cTaBe cKkaHepa); 10 — Ha3eMHbIl NPOTUBOBEC BPaLLEHMA CKaHepa BOKPYT ONTUYECKON
ocm 6noka MOC-0 (oHa 3aecb ropnsoHTasibHa, NokasaHa ctpenkoin O); 11 — pagnatop
6noka NOC-O (3pechb 3aKPbIT 3aLMTHON KPBILLKO); 12 — appeTup BpalleHnA CKaHepa;
13 — appeTup aBapuUMHOro oTCTpesna NIoCcKoro 3epkana 14

Puc. 4. CneBa: aBTOp 3TVX CTPOK NMPOU3BOANT B MOHTaXKHO-MCMNbITaTe/IbHOM Kopryce
(MWMK) nnowaakn N 31 kocmoapoma barkoHyp 3akniountenbHble onepaumm ¢ npu-
60pom MNAOC; cnpaBa: nepes HakaTKoON ronoBHOro obTekaTena pakeTbl. Bce 3awmTHble
KPbILLKW CHATbI (3a CHATUE KaxAol NpoCTaBfieHa pocnuck B 6opTKypHane). brok
M®C-0 v okpyxatoLwme KOHCTPYKLUMK 6biny 06wnTbl SBTY 3010TUCTOrO LBETA, CHa-
PYXM OCTaBannCh TONIbKO CKaHep C NaMbepTOBCKUM SKPaHOM 1 paauaTop (6onbLuoi
6esblii NPAMOYTONbHIK)
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KA «Mapc-dkcnpecc» 6bin 3anyweH poccuiickon paketonr «Coto3» ¢ pas-
roHHbiM 6nokom «®perat». Kocmnueckuin annapat Bbilwen Ha opbuTy BO-
Kpyr Mapca 25 gekabpa 2003 roga. Mpubop MNOC 6bi1 BKAOUYEH 10 AHBapA
2004 roga w1, K cyacTblo, B.W. ycnen nopabotaTb € faHHbIMK M3MepeHuin. BoT
4yacTb ero NMCbma, gatuposaHHoro 15 aHBapa 2004 roga:

<>

There is heavy snow today in Moscow.
I seat home working with PFS data.

| am very happy.

<>

(«CeropgHs B MocKBe CUNbHbIN CHeronag.
Al cmxky poma un paboTato ¢ gaHHbIMK NOC.
fl oyeHb cyacTnmBe».)

NHdopmauua ¢ 3agymaHHoro npodeccopom B.N. Moposom nprnbopa nocty-
naet go cux nop (2014)!

NPUNOKEHUE
HayuHble 3agaumn ancTaHUmMoHHoro akcnepumenta NOC/MAPC-96 Bknioyanu B ceba nc-
cnepoBaHuA Kak atmocoepbl Mapca, Tak 1 ero nosepxHoctu. B 1abn. N1 npueeaeHsbl

OCHOBHble napameTpbl nprnbopa MOC/MAPC-96, B Tabn. M2 — ero 6noKoB..

Ta6nuua M1. OcHoBHble napameTpbl nprbopa NOC/MAPC-96

MapameTp KBK MprmeyaHne IBK Mpumeyvaxne
CnekTpanbHbld  AA1,2...5 MKM Ne 1 M\5,5 45 MKM Ne 2
Ananasox 8300...2000 cm™ 1800...220 cm”™"
CnekTpanbHoe 2 v BenuuuHa, 06- 2.cm' BennuuHa,
paspelueHune paTHaA Mak- obpaTHas
c anogusaumen CMMasnbHON MaKCcumarnb-

onTnYeckon How OPX
pasHocTn
xopa (OPX)
BOJIH
Mone 3peHunsA 1,6x1,6° 2,8
7X7 KM C paccroanua 12 C paccros-
250 Km H1A 250 KM
CnekTpanb- 5.107° BT-CM_Z-Cp~CM_1 Ha pnvHe 4x1078 Ha pnvne
Han APKOCTb, BOJIHbI BOJIHbI
3KBMBAJIEHTHaA A2,5 MKM A15 MKM
wymy
OnutenbHoctb 4,1 ¢C [iBycTopoHHaa 4,1 c [IBycTOpOH-
nHTepdepo- HAA
rpammbl
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OkoH4aHue mabn. 11

MNapametp KBK MNpumevaHre [BK MprmeyaHne
Cncrema [iByxkoopanHaTHas Ne 3 [iByxkoopau- Ne 3
HaBefeHuA HaTHasA
LLar cuctemol 1° Mo kaxxpgon 1° Mo Kaxkpon
HaBefeHusA o ocn
TOYHOCTb 13- 0,25° Mo Kaxgon 0,25° Mo Kaxxpon
MepeHus dak- ocn ocn
TUYECKMX YINoB
HaBefeHuA
Tvn uHtepde-  [1BONHON MasATHUK Ne 4 [iBonHom Ne 4
pomeTpa MaATHUK
PaspgeneHne OTpaxeHue oT guxpo- N2 5 MNponyckaHue Ne 5
mexay [1BK nyeckoro epunbTpa ONXPOUNYECKOro
n KBK dunbtpa
MakcumanbHaa 0,5 cm 05cm
OPX
OnameTp anep- 2,5” Ne 6 2,5" Ne 6
TYpbl peTpo-
pednekTopos
Tun petektopa  ®oToconpotusneHne  N° 7 MNMupoanekTpu- Ne 8

yeckmmn
YyecTBuTenb- 0,7x0,7 MM 31,4 Mm

HbI SN1eMeHT
(42) petekTOpa

A\ onopHoro 1216 Hm JlazepHbin 1216 Hm JlazepHbin
KaHana anop KBK avnop [BK
Onpoc uHtep-  Kaxabln HONb Ne 9 Kaxgabin yetBép- N2 10
deporpammbi Tbl HOMb

Mpumeyanus:

1.

Ounxpounuecknii dpunbTp Ha BXxofe nHTepdepomeTpa npubopa otpaxan B KBK Tonb-
KO M3nyyeHne c A < 5MKM, KpOMe TOro, YyBCTBUTENbHOCTb AeTekTopa KBK pesko
nagana Ha A > 4,5 MKm, a matepuan ceetogenutens KBK (Can) nornowaet msnyye-
Hue ¢ A > 5 MKM; BxoaHo! e GunbTp KBK (NpoCBETNEHHDIN KpeMHWIA) He npony-
cKan msnyyeHue ¢ A < 1,2 MKM. OTOT GunbTp 6bi1 HaKNTOHEH Ha 1,5° OT NepreHauKy-
NApa K ONTUYECKO OCK BO U3bexaHre nepeoTpakeHuil.

Ouxpounueckuin GunbTp Ha Bxoae npubopa nponyckan B [BK wu3anyyeHue
¢ A > 5mKm; matepuan xe cBetopenutena [BK (Csl) nornowaet unsnyyeHue
C\ > 45 MKM.

Mepepn onTMYecKMM BXoAOM NHTepdepomeTpa («Ppop-OnTUKa»): ABA MIOCKUX 3epKa-
Na, BpaLlaoLwmecsa BOKPYr B3aMHO NepneHanKyapHbIX ocel, Kaxaoe Ha 0...356°.

«[IByX3TaKHanA» KOHCTPYKLMA: fBa OANHAKOBbIX BONHbIX MAaATHMKa OAVH Hapd ApY-
rm ¢ obLein ocbio BpalLeHus.

KRS-5 ¢ MHOroc/1I0MHbIM (OKONO COTHM C/TOEB) HamMbINEHHbIM B BaKyyMe MOKPbITUEM.

YacTb anepTypbl He paboTaeT, Tak Kak 3aTeHAeTcA ONTUYecknMun aetanamm pede-
PEeHTHOrO KaHasna, a Takxe Koprycamu LeTEKTOPOB U GUKCUPYIOWMMM NX KOHCTPYK-
LuusamMu («cnangepamm).
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7. OcaxpéHHbin 13 xugkon dasbl cenennp ceuHua (PbSe), onTumanbHble napame-
Tpbl gocTuratotca npu —80 °C, ynyyluaacb Ha NOPAZOK MO CPAaBHEHWIO C KOMHATHOW
TemnepaTypow.

8. OcHoBy cOCTaB/AET NoABeLWeHHas NNacTUHKa TaHTanara nutua (LiTao,) TonwmHon
25 mkm. Ha Heé HaHeceHa 30510Tas YepHb, 3To 1 ecTb Y3, nornowatowmn NK-KBaHTbI
N HarpeBaloLuii TMPOKprCTani. PaboTtaeT npy KOMHATHOW TemnepaType.

9. 370 3KBMBANIEHTHO Wary onpoca nHtepdpeporpammbl KBK (no ocn OPX) 0,61 MKM.

10.To xe gna ABK: 2,4 mkm.

MoTpebneHne npubopa Ha nepenéte kK Mapcy — 5 BT (nogorpes), npu pabote Ha op-
6uTe BOKpYr Mapca — po 55 BT (nuk notpebnexus).

KoHctpyktusHo npubop MOC/MAPC-96 coctoan m3 nAtv BGfIOKOB, NepeynceHHbIX
B Tabn. M2; B TOM e Tabnuue aaHa nipopmauma o KMA npubopa 1 KannbpoBoYHOM
cTeHae. YKasaHbl peasnbHble 3HAUEHWUA MacC, HECKONbKO OT/IMUYaBLUMECS OT COrnaco-
BaHHbIX. [pnBeAéHHOE pa3feneHne OTBETCTBEHHOCTM MEXAY CTPaHaMMW-yyacTHULAMU

CNTIOXWJTOCb NOCTENEHHO, B XO4e pa60T.

Ta6nuua N2. bnoku npnbopa MNOC/MAPC-96, ero KNA 1 KannbpoBOUHbI CTEHS,

BHOK,' CocTaBHble Yactn [naBHble Y3/bl; Ha3HavyeHue CTpaHa-COB,aneﬂb
Mmacca (cTpaHa-yyacTHUK)
NOC-0; OnTtnyeckui ysen [Ba nHteppepometpa (4BK Wtanna, Poccna (Tepma-
20,6 Kr  (repMeTUYHbBIN) 1 KBK) HWA — YacTb OMNTUKN)
SnekTpoHuKa (wke-  Crabunusaumsa CKOpoCcTn ABU- Wtanua
ne30») U NPOrpaMM-  >KeHUs nHTepdepomMeTpoB, coop
Hoe obecrneyeHne [aHHbIX, TepMocTabunmsauus
(NO) («codT»)
Papgunatop OxnaxpeHune getektopa KBK
MNOC-C [syxkoopavHaTHaa HaBepeHuve nonen 3peHua npu-  Poccua
(«cka-  cucTeMa HaBefieHMA 6Gopa Ha nccnefyemble 06beKTbl
Hep»); 1 Ha KannbpoBOYHble UCTOUHUKM
8,5 Kkr .
! Noc-A AYT; kanubposka [1BK B nonéte  Poccus, lfepmaHus
noc-n JlambepTOBCKMIA 3KpaH; Kanu- Poccun
6poska KBK B nonére
MNOC-T («topomeTp») LLnpokononocHbin GoTomeTp
BUIMMOTO iMana3oHa; NoncK
nbinesoro Topa Poboca
NOC-K; SnektpoHnka n MO  BblumcneHue yrnos v ynpasne-  Poccua
2,5 Kkr HVe MOTOpaMm
MNOC-E; 3nekTpoHuka [naBHbIN 3N1EKTPOHHbIN B0K; Utanna (Ucnanus,
4,5 kr ynpasneHue nprbopom, npném  OpaHums)
KOMaHg, nepefaya faHHbIX
no A, nepeaasan Poccus
Noc-p; MnTtaHue Bcex 6nokoB npubopa  MNonbLa
2,4 Kr
Kabe-  K57-K65 Mex6nouHble Kabenu Poccun
n; 2 Kr
40,5 kr  MonHaa macca npubopa
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OkoH4aHue mabn. 12

Brok; CocTaBHble YacTu [naBHble y3bl; Ha3HaueHue CrpaHa-co3gaTenb
macca (cTpaHa-y4acTHUK)
KMA KomnbloTep, HasemHble ucnbitaHua 1 Kanu- Monbla
3MEeKTPUYECKINIA 6poBKa npubopa
nmutatop KA, MO
Kanu-  BakyymHasa kamepa VicnbitaHua n kKanubposka Wtanua (Poccna —
6po- B Bakyyme BxofHoe CaF,-0KHO)
BOUY-
HbIl KannbpoBaHHble nc- [lBa oxnaxgaembix XUgKNM Poccua
TOUHWKM U3MTyYEHNA a30TOM BaKyyMHbIx AYT; Kanu-
cTeH
6poska [1BK
BbicokoTemnepaTypHoe AYT, Poccua (fepmaHus)

NeHTOUHble Namnbl N NambepToB-
CKUe 3KpaHbl; Kannbposka KBK

OnTuyeckas cxema 6noka NAMC-0 npuBeseHa Ha puc. 1. BbixogHoOe 3epKano cKaHe-
pa 1 HanpaBnAno nsnyyeHme Ha onTuyeckmin Bxod MMC-O. 3To 3epKano Morno 6biTb
OTBEPHYTO («OTCTPeNeHo») C MOMOLLbI0 MMPOKOMaHAbI B CJlyyae OTKasa cKaHepa. [nx-
ponyecknini GunbTp 2 Nponyckan ANMMHHOBONHOBOE m3nlyyeHne ¢ A > 5 mkm B 1BK v oT-
paxan Beepx, B KBK, KOpoTKOBONHOBOE M3flyyeHmne ¢ A < 5 MKM. MaTepuran noanoxku
s1oro ¢unbtpa — KRS-5. dnnmntmnyeckas nonnpoBaHHaa NoanoXkKa rpoMagHoro ans
3TOro mMaTepuvana pasmepa (3arotoBka 6bina gnametrpom 6onee 100 MM) M3roToBNEHa
B Poccun, a cnoxHeliwee (0KOMo CTa CNIOEB) AMXPOMYECKOE MOKPbITVE OblNO HAHECEHO
B lepmaHun.

Puc. M1. OnTnyeckan cxema 6noka NOC-0: 1 — BbIXOJHOE 3epKasio CMCTEMbI HaBeAeHMA
(ckaHepa); 2 — pnxpounyeckuii GunbTp; 3 — oTpesalownii GUnbTP; 4 — NIIOCKOe 3epKano;

5 — ceetogenutenb [1BK; 6 — ceetogenutens KBK; 7 — peTpopednekTopsbl; 8 — napabonu-
yeckue 3epkana; 9, 10 — petektopsl [1BK 1 KBK cootBeTcTBEHHO, Y3 fETEKTOPOB HAaXOAATCA
B GOKanbHbIX MNIOCKOCTAX COOTBETCTBYIOLMX Napabonnyeckmx 3epkan; 11 — ocb BpalleHus
[BYX3Ta)KHOT0 ABOMHOIO MaaTHUKa

Mpolwealwee yepes guxpomnyeckuin GunbTp nsnyyeHve nonagano Ha ceeTodenuTenb
OBK 5, n3rotosneHHbin B lepmaHuy, matepran nognoxkun — rogng uesua (Csl, npo-
3paueH Jo A45 mkm). Mocne oTpaxkeHnsa oT peTpopednekTopos 7 npounHTepdeprpo-
BaBLLUee n3nyyeHve cobrpanocb napabonuuecknm sepkanom 8 Ha getektop BK 9. MNo-
cnegHuiA 6bI1 NOCTaB/IEH POCCUINCKON CTOPOHON 1 NPEeACTaBNAn coboi NMpogeTekTop
C pekopaHbiMKn napameTpamu. uameTtp Y3, T.e. 3auepHEHHON YacTU NMPOKpUCTanna
(TaHTanat nuTKS, LiTaO3), — 1,4 Mm.
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CreuvanbHbI fBYXKAaCKafHbIN NpefyCcunvTenb BXOAW B COCTaB 3TOr0 NPUEMHIMKA 13-
nyyeHua. MNepBblit Kackag Gbl pacnonoXeH NPAMO B KOPMNyCe rofioBKN AeTeKTopa, BTO-
PO — Ha ManieHbKOW neyaTHoW nnare.

OTpasuBlueeca OT gmxpouyeckoro GunbTpa M3nyyeHne NpoXofusio Yepes «oTpesa-
oWy GUNBTP, KOTOPBIV HE NPOMYCcKan usyyeHre ¢ A < 1,2 MKM. 3TO NO3BOAANO U3-
6exaTb HaNoXeHUs BbluMCIeHHbIX cnekTpoB B KBK, Tak Kak B onopHom KaHane M®OC
MCMOMb30BasNCA Na3epHbI Ao C ASIMHON BOMHbI 1,2 MKM 1 ONPOC M3MePUTENbHOW
NHTepdeporpammbl NPON3BOANICA MO KAXOOMY NepeceyeHmnto Hynsa onopHbLIM CUrHa-
NoMm. OToT GUALTP MEN KPEMHIEBYIO MOAJSIOKKY M LINPOKONONIOCHOE NpocBeTasoLLee
nokpbiTue. OH ObINT MONHOCTbIO M3roTOBNEH B Poccun.

Ceetopenutens KBK 6bin nsrotosneH 13 ubdpakpacHoro dnooputa (CaF,), kotopsiit
npo3payeH OT BUAMMOMN 061acTyi A0 A5 MKM.

Mocne oTpaxeHua oT peTpopednekTopoB 7 npouHTepdeprpoBaBllee U3NyyYeHue
cobrpanocb napabonuuyecknm 3epkanom 8 Ha aetektop KBK 10. MNMocnegHuin 66in no-
CTaBNeH POCCMNCKON CTOPOHON W NpeacTaBnan coboi GOoToCONPOTUBNIEHME Ha OCHO-
Be ceneHmpa cBuHUa (PbSe) ¢ pekopAHbIMU, U 1O CUX NOP HEMPEB3OWAEHHBIMU HUTOE
B Mupe, NapameTtpamu. Paamep Y3 coctaensan 0,7x0,7 Mmm, npegycunutens 6bii BCTPO-
€H B rOJfIOBKY NPUEMHMKaA.

Puc. M2. BckpbiThiii ontyeckunin ysen 6noka MNOC-0. JetekTopbl 1 napabonmueckne
3epKana He BUIHbI 1 KX NPUMEPHbBIE MOJTOXKEHUSA NOKa3aHbl YCIIOBHO (B CKOOKax)

Ha pwuc. M2 nokasaH BCKpbITbI onTuyecknii y3en 6noka NAOC-O: B yacTHOCTH, Ha ne-
peAaHeM MnaHe OTCYTCTBYeT KpblWKa-Aep)katesb ANXPOnYeckoro ¢GpuibTpa, oTpesa-
towero ¢unbTpa 1 NNoCKoro 3epkana. Ontnyecknin ysen 6noka NOC-O repmeTnyeH,
Npu HazeMHoW OTPaboTKe B HOPMaJIbHbIX YC/IOBMAX OH Obifl 3aMOSIHEH CYXVIM a30TOM
(anAa coxpaHHOCTM rUrpocKonnYyHbix ceeTogenmTena [OBK v nupokpuctanna gertekro-
pa [ABK). MNMpv noHwxeHnn aaBneHus (Npu oTKauke BaKyyMHOW Kamepbl 1 B npoLecce
B3N&Ta paKkeTbl) CNeLmanbHbIi KnanaH y3na aBTOMaTUyeCcKn OTKPbIBANCA U a30T BbIXO-
aun. Mocne oKoHYaHUA paboT B BaKyyMHOW KaMepe OHa HamnosHANacb CyXMM a3oToM
[0 AaBNIEHUsA, HECKONIbKO Gonbluero aTMOCPepHOro, U 3TOT KfanaH aBTOMATMYeCKn
3aKpblBascs.
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Kopombicno nHTepdpepomeTpa MMeNo MHOropasoBblil appetup. Pabounii nanewy no-
cnepHero nmen Aea GUKCUPOBAHHBIX MONIOXEHUA, a ABUranca b6narofapa pacwmpe-
HUIO HarpeBaeMoro BellecTBa (cneunanbHbli NapaduH) B cunbdoHe 3a nopiuHem. Mpu
nepBoMm HarpesaHun (0kosio 10 MUH) nanew, nepeLénkmBanca B OAHO 13 NOMOXKEHWN,
0oCTaBasACb B HEM 1 nocne ocTbiBaHUA. Mpu cnegytoliem Harpee oH NOJO6HbIM e 06-
pa3om nepeLyénkmBasca BO BTOPOE NONOXEHNE.

[iByxKoopAnHaTHaA cucteMa HaBeAeHUA nprbopa NMOC/MAPC-96 6bina paspabo-
TaHa, 3roToBJIEHa M MCMNbiTaHa B Poccun; B co3paHum néTHoro kanubposoyHoro AYT
(MOC-A, Bxoanno B coctas MNOC-C) yyactBoBana lepmaHuna. Cam «ckaHep» NokasaH Ha
puc. M3. OH nmen ABa 60nbLUKX NAOCKUX 3epKana (BxofHoe 3 1 BbixofHoe 4), KoTopble
NoBOpayYnBaNnNCb BOKPYr B3aMMHO NeprneHAnKYnsapHbIX ocel. LleHTp BbixogHoro 3ep-
Karna ckaHepa fiexkan Ha ontudyeckon ocu 6noka MPC-O, OHO GbUIO HAKIIOHEHO K HeW
Ha 45° 1 Bpawanocb BoKpyr Heé. B AYT 7 (cTeneHb YepHOTbI U3nyyatoLen NoBepxXHo-
ct — 0,995) ana nonétHon Kannbpoeku [BK ncnonb3oBanacb MHOropasoBas Kpbill-
Ka 8. MocnegHasa nmena ABe NONyKpyrfible CTBOPKM, KOTOPbIE, PacXofAcb B CTOPOHDI,
OTKpbiBany pabouyto nosepxHocTb AYT (KOHUEHTprYeckn pebpéHbiin rpadpuT). Mpu-
BOAOM UX ABWXeHWA Obina 6neHaa 5: korga ckaHep nogxoaun Kk AYT, 6neHga Tonkana
ynop CTBOPOK 9 1 OHM pa3aBUranncb, a Nocne oTBofa ckaHepa ot AYT npyKuHa BO3-
Bpawana ux obpatHo. CTBOPKM OblIM MOKPbITHI MaTUKaMy 3KPAHHO-BaKyyMHOWN Te-
nnomvsonauuu (3BTU), npepoxpaHaswmmm AYT oT nepeoxnaxAeHna Mexay LMKnamu
Kanmoposku. Mpu HaBeaeHnn Ha AYT GneHaa NpeaoxpaHana pabouyto NOBEPXHOCTb
nocnefHero OT OXNaX[eHWs BblCBeumBaHWeM B 3a3op. B Tene rpadutoBoit waiibbl
ObIN [BA ManeHbKUX OTBEPCTUA C MUHUATIOPHBIMK NaMMOYKamy HaKamBaHWA, 1X
BKOYanu ana nposepkm pabotbl KBK.

Puc. N3. CkaHep (MOC-C): 1 — HenoABUMKHBIN KOPNYC; 2 — y3en BpalleHus 3epkas; 3 —
BXOAHOE 3epKasio; 4 — BbIXOLHOe 3epKaro; 5 — 6neHfa; 6 — y3en appetupa BpaLieHus
cKaHepa; 7 — AYT; 8 — mHoropasoBas Kpbiwka AYT (ABe eé nonykpyrnble CTBOPKM); 9 —
ynop pa3Bogku ctBopok AYT; 10 — TopomeTp; 11 — y3en appeTrpa aBapunHoro ysoaa
BbIXOAHOrO 3epKaJsia, yCNOBHO NOKa3aHO NOJIoXeHWe NoCeHero nocne Takoro «oTcTpena;
12 — ¢uKcaTop NO3MLMOHHOTO yrna y3/a BbIXOAHOrO 3epkana; 13 — ogHopa3oBas cucrema
Ccbéma 1 yBofa KpbILWK/ TOPOMeTPa; 14 — TeXHoNornyeckunin NoaaoH

Mepen Hayanom BpaLleHWsA y3na BbIXOAHOIO 3epkana 2 Bokpyr ocn O ¢pukcatop 12 Bbi-
népryBan CTOMOPHbIN 3ybeL, N3 COOTBETCTBYIOLLEro 3y6UaToro Koneca, a nocsie NoBo-
pOTa Ha HyXXHblIll yron oTnyckan 3ybel, U NpyXvWHa Bo3BpaLlana nocnegHunini Ha MecTo.
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Takas e crucTema Gbinia 11 B y3e BXOGHOTO 3epKasna. Takum o6pa3om, BO Bpems peru-
CTpaummn HTepdeporpammbl 3epKana ckaHepa Obiny HagEXHO 3adrKCMPOBaHbI.

CeeT, naywmn n3 ckaHepa B MNOC-O, mor 6bITb NONHOCTbIO NEPEKPDLIT CreumanbHON
MHOFOpPa30BOW LUTOPKOW, PacroioXeHHON BHYTPW HEMOABUXKHOIO KOpnyca ckaHepa
M VIMEIOLWEN CBOWM JAaTUMK OCBELEHHOCTY (B BUAMMON 06nacTy cnekTpa). B Hopmarnb-
HOM MOJMIOKEHWW LUITOPKA Oblna BblBEAEHA 13 MyYKa; HO eCNN BO3HMKana yrposa nomna-
[aHMA NPAMOro conHeyHoro ceeTa Ha Bxog NMC-O, oHa aBTOMaTNYeCKn nepekpbiBana
ny4yok. MNpu ymeHblUeHUN OCBELEHHOCTY O HEOMACHOMO YPOBHSA LUTOPKa aBToOMaTuye-
CKM e BbIBOAWIACh 13 MyYKa NPY>KNHOW.

Ha cnyyain oTkasa cuctembl HaBefeHUA Obl1 NPesycCMOTPEH aBapuiiHbIA OTBOPOT Bbl-
XO[HOTO 3epKana CKaHepa, OCYLLeCTBAABLIMACA C MOMOLLbI0 B3BeEHHONW Ha 3emne
NPy>KuHbl Nocne cpabatbiBaHUA aBapuitHoro appetupa 11 (cm. puc. M3). AKTBaumA
rnocnefHero ocyLecTBAANacb nepennasieHnem noan3GupHoON HUTU C MOMOLLBIO NPO-
BOJIOKM, packanfaemoin TOKoM nmpokomaHabl KA. Takum obpasom, 3ToT appeTup 6bin
ofHopa3oBbIM. [lMpokomaHaa 6bina NpumeHeHa 3Aecb Kak bonee HagéXHaa 1 Cunb-
HOTOYHas MO CPaBHEHWIO C PyHKLMOHaNbHOWM KomaHaon KA (cobcTBeHHO NMponaTpoH
He npumeHsAnca). MonoxeHre 3Toro 3epkana nocsie Takoro «oTCTpena» NnokasaHo Ha
puc. M3 ycnoBHO, Tak OHO MOJSIHOCTbIO BbiBeAeHO 13 nona 3perua MNOC-O. MNpn 3Tom
nprbop TePAN BO3MOXXHOCTb NOHOLEHHON KafMOPOBKW, HO NoJie3Hble HayyHble AaH-
Hble BCE e MOXHO 6b110 nosyumnTb, Haoasa MMOC-O Ha Mapc nosopotom KA. (LLitopka
3aLWWTbl OT MPAMOrO CONHEYHOro CBeTa paboTana 1 B 3TOM ciyyae.)

Mopo6HbIM e obpa3om Gbin YCTPOeH OAHOPA30BbIi appeT!p BpalueHWs ckaHepa 6
(cm. purc. M3), HO 3aecb NepensaBNeHNe HATK OCYLLECTBASNIOCh TOKOM GYHKLMOHAsb-
HoW KomaHfbl. TopomeTp 10 npeacTaBnan cobom WMPOKOMNONOCHbI GOTOMETP BUAN-
MOro AvanasoHa, BKMOYaBWNA B cebs HeGONbLWON Teneckon, GoKyCrpyLmin CBeT
Ha KpemHueBbln doToanoa. MocnegHnin paboTtan B pexume MOCTOAHHOMO Toka. lMo-
CKOJbKY TOPOMETP Bbi YKPENEH Ha y3/1e BXOQHOIO 3epKasa, ONTUYECKYIo OCb NepBo-
ro MOXHO 6bl10 HaBeCTY B Niobyto ToUKy cdepbl. Bo Bpems onTMManbHOro ocseLeHrs
ConHuem npegnosaraemoro noinesoro Topa ®oboca MOXKHO GbII0 3aperncTpupoBaTh
paccesHHbIi TOPOM CBeT. Bo Bpems cTapTa paKkeTbl ONTUYECKWI BXOA TOpoOMeTpa Gbin
3aKpPbIT 3aLUMTHOW KPbIWKOW; MEPBbIM ABMXKEHWEM CKaHepa B MONéTe 3Ta KPbIlLKa
céprvueanacb 1 yBOAWIach B CTOPOHY OfHOPA30BOW NPYXMHHOI cucTemolt 13.

YnpaBneHve noagcuctemamm ckaHepa ocyecteaan 6nok NOC-K. OH nonyyan KomaH-
abl 1 apyryto nHbopmauuio ot 6noka NAOC-E, BbluMCcnAN yrbl, Ha KOTopble HaZo 6bino
NoBepHYTb BXOAHOE 1 BbIXOJHOE 3epKana; ynpasnan BpalleHeM 3epKaJsi; nepeaasan
B NOC-E BennumHbl pakTUYeCKUX YrnoB UX MONIOKEHMWA, a TakKe CUrHan TopomeTpa,
Temnepatypy AYT n ap.

MnaHeTHbI Pypbe-CNeKTpoOMeTp Obll MHTErPUPOBaAH Kak Lenoe B WTanuu, Tam xe
6blIM NPOBEAEHbI UCMbITaHWA COOpPaHHOrO npubopa, NPUEMA-CAATOUHbIE U KOH-
CTPYKTOPCKO-AOBOAOYUHbIE. MeTponormyeckas KanMbpoBKa Takxe Npov3soaunacb
B Utanuw.

B npmbope NOC Temnepatypa getektopa [1BK 6bina 651m3ka K KOMHaTHOW, T.e. Npw pa-
60Te B KOCMOCE MUHVMAJIbHbBIN LUK N3MePEeHNIn AOMKeH Obln COCTOATb U3 TPEX UH-
Tepdeporpamm: Npy HaBEAEHNN Ha «MIaHETY», Ha <KOCMOC» 1 Ha «BCTPOEHHOE B Npu-
60p AYT».

Mpu KanMbpoBKax «KOCMOC» U «NNaHeTa» UMUTPYIOTCA ABYMA BHELUHVMY MO OTHOLLE-
HUIo K Nprbopy AYT, oxnaxkaaembIMu XUgKUm azotom (77 K). AYT «kocMOC» TONbKO OX-
nakpaetca (4em xonofHee, Tem nyuyuwe), a AYT «nnaHeTa» MOXeT NogorpesaTbcs, Mmen
TemnepaTypbl, BCTpeyatowmeca Ha Mapce (ot 140 go 290 K).
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Mo psagy npuunH 1 npubop, N KannbposouHble AYT Npu KanMbpoBKax JOMKHbI ObiNn
HaxofauTbcA B Bakyyme. Bo-nepsbix, B IBK ncnonbsosanca Tennosoin getektop (nupo-
[eTeKTOp), CUrHan B KOTOPOM BO3HMKan OT M3MEHEHUA TemnepaTypbl NUPOKpUCTan-
na. fonoBka nupogeTekTopa 6bina HerepMeTYHa 1 Npu paboTe B KOCMOCe NMMPOCoNn
Haxoaunca 6bl B BaKyyme, He oxnakaanacb KoHBeKuuei. Mpun pabote xe B atmocdepe
(B 3€MHOW NN, B CyXOM N1 a30Te) NUPOCION JOMONHUTENIbHO OXNaXAaeTcsa nepefayen
Tenna yepes ras, v YacTb APAroLEeHHOrO Tena oT NOoroLWEéHHbIX MIK-KBaHTOB TpaTuTCA
Ha MOAOrpeB OKpY»KatoLLen cpefbl; B pe3ysnbraTe CyLeCTBEHHO YMEHbLUAETCA YyBCTBU-
TeNbHOCTb. Bo-BTOPbIX, B 00bIYHON aTMocdepe xonoaHble AYT «KoCMOC» U «nnaHeTa»
(Kpome TOro YTo OXNlaAWTb UX B YCNOBUAX KOHBEKLUW TpyAHEE) NOKPbIBANNCh Obl BO-
OAHBIM UHEeM, a B CyXOM a30Te — CM. «BO-NepBbIx». B-TpeTbux, Ana oxnaxaeHws ae-
TekTopa KBK (Hy»XHO 6bl10 AOCTMYbL TemnepaTypbl NpumepHo —70 °C) ncnonb3osancs
paavaTop C NAyLWMM K AeTeKTOPY XONOAHBIM NanbLeM, 3Ta CUCTeMa MOT1a HOPManbHO
paboTaTb TONbKO B BaKyyMe, B OTCYTCTBME KOHBEKLUN.

Lna kanu6posku NMOC ncnonb3oBanacb UTanbsHCKaa BakyymMHasa Kamepa (cm. puc. 2).
OHa 6bina 6onbluas, yaobHaa 1 XOpOLO aBTOMAaTU3MPOBaHHas, HO eé nnatpopma 4
M CTEHKM MOIM oxnaxpatbca Tonbko ¢peoHom, o —-30 °C (a He noutn go —200 °C,
Kak Npy oxnaXaeHun XnAK1UM asoTom), NOSTOMY MMUTALMA NONETHbIX YCNoBUiA Gbina
HenonHaA. Hamu 6bina npegnoxeHa AopaboTKa 3TOW BaKyyMHOW Kamepbl, KOTopas
3aK/noyanacb B cnepytowem. Yepes dnaHewl, YCTaHOBNEHHbIV B LUTaTHOE OTBEPCTUE
KPbIWKK Kamepbl 2, 6b111 NpoBefAeHbl BaKyyMHO-MOTHbIE MAarncTpasamn XXuAKoro aso-
Ta 8, oxnaxgaswue BHewHne AYT 9 1 10, a Takke nNauTy 7, KoTopas obecneunBana
pagvaumoHHoe oxnaxaeHue paguatopa NOC-O un, Takum obpasom, geTektopa KBK.
CkaHep 11 HaBogun none 3peHusa MNOC-O Ha BHewHne AYT 9 n 10, nocTaBNEHHbIE
POCCUINCKOWN CTOPOHOW, a Takke Ha BHyTpeHHee AYT 12 (MOC-A). CteneHb YepHo-
Tbl Bcex 3Tnx AYT 6bina n3BecTHa (M BeCbMa BbICOKA), TEMMePaTypbl UX U3MEPANNCD,
fanee no ¢yHKUMM lMnaHKa BbIUMCNANACL CMEKTPaNbHaA APKOCTb KannbpOBOYHOTO
MNCTOYHMKA.

[na kann6poskn KBK ncnonb3oBanuch fABa MCTOYHUKA U3NyUYeHUA: BHYTPY Kamepbl
N CHapyXu Heé. BHyTpeHHUi nctouHuk («b») npepcrasnan coboin cneumanbHO MU3ro-
TOBJIEHHYIO POCCMINCKOWN CTOPOHON NlaMny — «BblcOKoTeMnepaTypHoe AYT», — pas-
paboTaHHyto AN paboTbl B Bakyyme. TemnepaTtypa ero nsfyyaTens KOHTponupoBanach
1 Morna gocturate 2050 °C. OTa namna ocBelyana lamMbepToBCKMiA 3KpaH («<MHdpa-
rongy). MNpu n3BecTHON reoMeTpun NErko BbIUMCNANACh CEKTPasibHasa APKOCTb SKpa-
Ha, Ha KOTOPbIN CKaHep HaBOAWA MoJfie 3peHus Npubopa. BHEWHU NCTOUHMK («A»)
Obl1 aHanorMyeH, Ana OCBELWEHUA NambepTOBCKOro 3KpaHa MCMosib3oBanacb MOL-
Has CTaHAAPTHAA NIEHTOYHAA NaMna, NUTaBLUAACA OT akKyMynsaTopos. Mpu obecneue-
HUW NacnOPTHOro TOKa CreKTpasibHasa APKOCTb JIEHTbI Slamrbl BO BCEM CreKTpasiibHOM
ananasoHe KBK 6bina n3BecTHa (M npoBepeHa AOMOSIHUTENbHBIMA UCMbITAHUAMY BO
BHMNOOW'). [ina BBOAA KanM6pPOBaHHOTO M3/lyYeHUA BHYTPb Kamepbl HEOGXOAUMO
6b110 60MbLLIOE BaKYYMHO-MIOTHOE OKHO, NPO3payHoe A0 A5 MKM, @ B KOMMEKT Kame-
pbl Takoe OKHO He Bxoauno. Poccuiickaa CTOpoHa NMocTaBuia Takoe OKHO, M3rOTOBUB
ero n3 nidpakpacroro doopura (CaF,). C nomowwbio npucnocobneHHoro dnaHua 1o
OKHO 6bI10 YCTaHOBNEHO B OTBEPCTUE KPbILWKKN Kamepbl 2. Mpy ncnonb3oBaHUM BHeLL-
Hero 3KpaHa B cnekTpe usnyyeHus, poxoamswero go NOC, npncyTCcTBOBaNM NONoChI
NornoweHna 3eMHo atmocdepbl.

' BHUMOOU — Bcepoccuitckuin HayuHO-UCCeqoBaTeNbCKUIA UHCTUTYT ONTUKO-GU-

3nYyeCcKknx I/I3MepeHVII‘/'I.



«MPOMECCOP CMAAJIbBHUKOM» INA3AMU OU3TEXA
A.B. PoduH, UKU PAH

Moero nokoneHusa HeT Ha HayuyHou KapTe Poccuun. Korga B nioHe 1991 roga
A nonyyan aunnom ®ustexa coBeTcKoro obpasua 1 PoOMOOBUAHLIN Harpya-
HbIl 3HAYOK C Pa3BOAHbLIM KJIIOYOM, 3HAaMEHOBABLUMIA MOK MPUYACTHOCTb
K KacTe HayYHO-TEXHUYECKOW WHTENSIMreHuMn, NPoUrpbiBanncb Nvllb nep-
Bble, POMaHT/YeCKMNe aKTbl 3/10BeLLell MUCTEPUM, Ha KOTOPYIO NpuLLiach Jo-
6pas NONOBMHA KN3HM MOWX CBEPCTHUKOB 1 KOTOPas MPOAOMKAETCA O CUX
nop. CoBcem CKOpPO LyHaMU UCTOPUN CMETET Ty HaWBHYIO KapTUHKY, KOTO-
pYto Mbl PYCOBanu B CBOEM BOOBPaXKEHMI, 1 MHOTME 13 Hac obHapy»aT ceba
B BECbMA HeOXMAaHHbIX MecTax. Co MHOW HMYero nogobHOro He NPOUCXOAU-
NO, N TNaBHY0 NPUYUHY 3TOTFO A BUXKY B TOM, YTO BCE 3TU rofbl BOKPYT MeHs
6bI10 HENPEOAONNMOe CUIIOBOE NOJe, KOTOPOe CO3AaBaNny Kak IMYHOCTb Ca-
moro Bacunua MiBaHOBUYa, Tak 1 BECb €ro KONNeKTUB.

Kak 1 nonaranocb ctyaeHTy Kadbenpbl KocMuyeckomn GUsnku, A NpuLLén B oT-
pen ¢u3nkn nnaHet VIKM AH CCCP 3enéHbiM NouTy BO BCEX CMbICNAxX CTyAEeH-
TOM-TPeTbeKyPCHMKOM. [TouT — noTomy, Yto nekuum no ¢Gusmke naasmbl
BMECTO C/IMILKOM 3aHATOro akagemuka P.3. CargeeBa y Hac umMtan 3aBepyto-
Wuin otaenom GU3NKM KoCcMmUYeckol nnasmbl Jles 3enéHblil — n3nyyaBLwni
3[10pOBbE 1 ONTMMU3M MOJSIOAON BasbAXHbIN Npodeccop, B KOTOPOM HUYTO
eLé He BblgaBano dbyaywero aupektopa VK. f Boirnsgen nofHon npoTmBo-
NMONOXHOCTbIO: OblN 6efeH, TOL, NOMNOYX, BCOAY TacKan C CO6OM TONCTEHHDIN
noptdenb ¢ HeCKObKUMM ToMamu JlaHZadwmua, Hocun NOTEPTHI NUAXKaK
1 Knp3oBble canoru. A meuytan usydyaTb Gu3nKy, MOHATHYIO «Ha NanbLax», CO3-
[aBaTb JIyYLLYI0 B MUPE KOCMUYECKYIO TEXHUKY 1 YTUPaTb HOC NOTEHLMaNbHO-
MY NPOTUBHWKY.

C Takum HabopoM lOHOWECKUX FPé3 MHe Oblla NpsMas gopora B OAuH K3
MHOFOUYMC/IEHHBIX «MOYTOBbIX ALUKOB», O CKOPOW KOHUMHE KOTOPbIX TOraa
Masio KTO AOrafblBancs, a NOTOM — B KakKoW-HMbyab «MeHaten». U s corpe-
wwun 66l NpoTtus MaToln 3anoBeawn, ecnmn 6ol He OTMETWI POSIN MOErO OTLA —
TOrfa 3aBeayiowero KommniekcHoim otgenom MKW — B onpepeneHumn moen
cynbbbl. utAa BOWMHbI, BAuyecnas leoprveBny Bcerga npeKkpacHo pasbu-
panca B nogax, U MMeHHO MO YenoBeYeCKM KayecTBaM OH MPUBbIK CyauTb
cBOMX TOBapuwen no paboTe, 3ayacTylo uyepecuyp pes3Ko WM, HaoboporT,
BOCTOpXeHHO. CBOUM NPUPOAHBIM YYTbEM OH HE MOT HEe 3aMeTWTb 340pOo-
BOl aTMOCdepbl MIAHETHOrO OTAENa U NMOCOBETOBASI MHE MPUCOEAMHUTLCA
K nabopatopuu B.M. JIuHKuHa. 3a 3TOI rpynnon, U3BECTHOW Npexae BCero
HETPUBMANBHLIMA UHXXEHEPHBIMU PELLUEHNAMU, YNCAUNIOCH HEMANIO APKUX
noben — oT aspocTata B o6nakax BeHepbl 4O aBTOHOMHOrO 30HAa Ansi 06-
CnegoBaHNA aBapuIHOTO YepPHOObLINIbCKOTrO peakTopa, COOPAHHOIO «Ha Ko-
neHke» OyKBanbHO 3a OfHY HOYb. ITa reponyeckas NCTopus, BeAyLLylo posb
B KoTopou cbirpan A.H. Jlunatos, npuBena meHA B NOAHbIN BocTopr. MHe
onpegenunn «<Mukpoledar, HefasHero ctygeHTa Koctio lOHoLWweBa, 1 nog ero
YYTKUM PYKOBOACTBOM A C FONIOBOW BKOUMICA B paboTy, He OueHb, NpaBAaa,
NoHMMas, B YEM OHa cocTouT. Korga noneten TOT MepBbil, elé COBETCKUN,
«D0ob60C», A 6bIN CaMblM CYACTAMBLIM YeNIOBEKOM Ha cBeTe. Bokpyr kunena
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HacCToAWaA KM3Hb, ME€HA OKpYyKaJin 3amedaTesibHble Noan, N HUYTO, faxKe
XeHuTtbba 1 poXxAaeHre nepBoro CbiHa, HE MOMMoO OTBJIEYb MEHA OT YNOUTeNb-
HOro c4acCtbA CaMOOTBep)KEHHOVI KOMaHZHOMN pa6OTbI. TakK, BO BCAKOM cyyae,
Ka3aJlIoCb MHE CaMOMYy.

OpHoKallHVKaM Mol BblIbop Kasancsa 6onee uem cTpaHHbIM — AnA ¢r3Texos
TOW MOpbl BblpaxeHue «dusmKka nnaHeT» 3ByYano ecim He AMKO, TO NOo Kpali-
Hell Mepe HaTAHYTO MpeTeHUMo3Ho. Hy Kakas, B caMoM fJene, MOXeT ObiTb
éusmka y cnydaiHoro mycopa Mwupo3sgaHua? To nu geno 4YépHble Abipbl,
CBEPXHOBble, PENUKTOBOE M3NyyeHne Ha Xydow KoHel... Mpea moceaTvTb
CBOIO XM3Hb M3yyeHuio ob6nakoB Ha Mapce 1 BeTpa Ha BeHepe HacTonbko
npoTMBOpeYmnna CTaHAaPTHON GU3TEXOBCKON LUKase LieHHOCTel, B KOTOPOWN
He Noc/eHIo Ponb 3aHMMano 06blIYHOE MUXKOHCTBO, YTO MHE NPUXOAUIOCH
npraymbiBaTb onpasdaHusa, YTo6bl 060CHOBaTb TOT BbIGOP, KOTOPbLIN caena-
na 3a MeHsA cyabba. M nuiwb NprKocHOBeHMe K NTMYHOCTU Bacunus MiBaHoBMYa
OKOHYaTeslbHO Y6eanno mMeHa B 6€CCMbICIEHHOCTN NOJOGHBIX OMnpaBAaHuni.
OH HacTonbKo rnyboKo BHYKan B GU3MKY ABNEHWIA, KOTOPbIe NCCIefoBan, YTo
eMy He TpeboBafMCb HM 3ayMHble TEPMUHDI, HA ASIMHHbIE GOPMYIbl, TOYHO
TaK e, Kak Ana HacTosLwen noben He TpebyeTcAa BbICOKOMAaPHbIX CoB. VH-
TYUTMBHbIN, KKPECTbAHCKUA» CTUNb B GM3nKe Bcerga 6bin MHe oyeHb 6n30K,
N B KaKOW-TO MOMEHT 5 MOHSAJS, YTO rOTOB OTAATb BCE, YTOObI OKa3aTbCA B UMC-
ne Konner u efUHOMbILIEHHKOB Bacunua MeBaHoBMYa. 1 Hayan NoTUXoHeu-
Ky obLaTtbca ¢ MONnoabIMU COTPYAHUKAMW OTAENA, 3aHATbIMU CMEKTPOCKONU-
yeckumm 3agadvamu, B Tom ymcne ¢ Onerom KopabnéebiM, Torga acnmpaHTom,
1 nocsie 3aWuTbl AUMJIOMHOIO NpoeKTa nepewén B nabopatopuio B.A. Kpac-
HOMONIbCKOTO — Mpu3HaHHOTro Kopudesa B GM3NKe N XMMUN BEPXHUX aTMO-
cdep nnaHet. Cyabba, oaHaKo, B ouepenHoi pa3 caenana BbIbop 3a MeHs, U B
cunny o6CTOATENbCTB, Kak FOBOPAT IOPUCTbI, HENPEOAOANMO CUMbI, A OKa3an-
CA Ha opbuTe Bacunus VBaHoBunya.

Eweé B ctyaeHueckue rogbl A cnbiwan, yto B TAVILL MI'Y Bacunua VBaHoBuua
npo3Banu «npodeccopom C NasanbHUKOM». DTO flereHAapHoe NPOo3BuLLe Kak
Henb3A Jlyule oTpakaeT ero NMoHVMaHme Muccun yyéHoro. Bo-nepsbix, fito-
6aa ¢u3mKa, B TOM uncne Gpr3nKa NnaHeT, — Hayka B NepBylo ouepefb KC-
nepumeHTanbHasA. He B3AB B pyKW NasfbHWK U He cO3faB HOBbIA Npubop,
Henb3A caenaTb HacCTOALLYIO0 HayKy. Bo-BTOpbIx, 3ajaya y4EHOro — He Tosb-
KO YAOBNEeTBOPATb CBOE N0OONbITCTBO 3a rOCY[apPCTBEHHbINA CYET, HO U He-
CTW 3TW 3HaHWA apyrum. Mpodeccna B nepeBofe C NaTblHU — MpPU3BaHUeE,
OT C/IoBa Npwm3biBaTh; Npodeccop — nponoBefHUK. Bacunuin MisaHoBuY 6101
NPOonNoBefHNKOM NOTPACAIOLLEN CUIIbI, N3 TeX, YbA NPOMNOBeAb COCTOANA He B
rPOMKMX peyax, a B IMYHOM NOABUre. 1 yBepeH, YTo ero nprumMep BAOXHOBAAN
OYeHb MHOTUX HEe TOJIbKO B KOCMUYECKOWN HayKe, HO U B MPOMbILLIEHHOCTH,
N B UCTOPWM YCrexa COBETCKOM KOCMOHaBTUKM eCTb Hemasnas ero MYHas 3a-
cnyra. HakoHel, Hanbonee oyeBMAHBIA MOCHIN 3TOrO MPO3BULLA B TOM, YTO
nonHoe npeHebpexeHne K BHEWHUM NPOABNEHUAM cTaTyca 6bi1o ansa Bacu-
nna MiBaHOBMYaA OPraHNYHON N HEOTbEMIEMON YaCTbio MUYHOCTU. DTO U NpU-
BJIeKano, 1 OTNyrMBano OfHOBPEMEHHO, N [0 NoCnefHUX AHel, obpalyanch
K HeMy No Kakomy-nmbo geny, A UyBCTBOBaN KaKy-TO HENOBKOCTb.

fl MOry C NofHbIM MPABOM Ha3blBaTb ce6A yueHUKom B. . Mopo3a, Ho Bo MHO-
rom cuumtato cebs camoyukom. ITO CBA3AHO C HEOObIYHbIM CTUIEM PYKOBOA-
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CTBa, KOTOpPbIN Obln XapakTepeH ans Bacunua VieaHoBnya. O6nagas norpsca-
IOLLEeN HAYYHOM U YeNOBEeYEeCKOWN MHTynLMEN N JOCTaTOYHO KECTKO pyKoBOAA
CBOUMW MOAYNHEHHBIMM, OH, TEM He MeHee, NpeanoYnTan He NnpepgocTeperaTb
MOJIOAbIX Konner oT oWunboK, AaBasd MM BO3MOXHOCTb CaMOCTOATENIbHO Ha-
JenaTtb riynocten n yemy-to HayumtbcA. bnarogapa O.U. Kopabnésy, Takon
«CMAPTaHCKMI» CTUMIb BOCMUTAHUA MOJNIOAEXN COXPaHWIICA B Hallem oThene
1 no cewn deHb. MNpueegy ogmH nprumep. Kak-to B Hayane 1990-x No AaHHbIM
CNEKTPOCKOMNUYECKOrO 30HAMpPOBaHUA aTMochepbl Mapca coBeTckum KA
«Poboc» rpynmna, B KOTOPYIO A BXOAWUN, CAenana CeHcauMoHHOe «OTKPbITUE»
(kak okaszanocb BrnocneacTsun, ownbouyHoe) dopmanbaermga B atmocdepe
Mapca. EctecTBEHHO, BO3HMKIIO »eflaHne NpoBepuTb, Tak nu 31o. Hawwm es-
poneickre Konnern NpeanoXxuim NpoBecTy HazemHble HabnoaeHna Mapca
Ha KpynHenwem B cTpaHe 6-meTpoBoM Teneckorne BTA Ha CeBepHom KaBg-
Kase npu nomowwn ¢paHuy3ckoro dypbe-cnekTpomerpa. Mpea nonyuuna
NOAAEPXKKY CO CTOPOHbl HeaBHO Ha3HAaYeHHOro «HAapOAHOro AMpPeKTopa»
CneunanbHoi actpodusnyeckon obcepraTtopun O.10. banerun, cenuac une-
Ha-KoppecnoHaeHTa PAH, a Torga sHepruyHoro v nOGUMOro KonnekTVBOM
MOJIOZOro acTPOHOMa, KOTOpoMy OblNo efiBa 3a TpuauaTte. Bacunuin MeaHo-
BWY, BHMMaTENIbHO MEHSA BbICNYLWaB, BblIHEC KPAaTKUI BepPAVKT: HAYero y Bac
He MOJTyYUTCA, HO eCcnn XxoTnTe — AenanTe. Nocne aoByxneTHeN anomneu, Ypes-
BblYaiHO 0OOraTVBLLEN MOW XM3HEHHDbIV OMbIT 1 MO3BONNBLUEN MOYYBCTBO-
BaTb, YTO Takoe HacToAwWasA HabniopaTenbHaa acTPOHOMUKA, HO MPUHECLLEN
HYNEeBOW Hay4HbIl pe3ynbTaT, i UMeNl BO3MOXHOCTb y6eanTbCcA B cCnpaBeanu-
BOCTM 3TWX C/OB.

Moxoxas, HO C HECKONbKO MHbIM pe3ynbTaToM, NCTOPMA MPOoKM3oLia C MOUM
nepBbIM OMNbITOM NpernoaasaHus. Ewé Bo Bpems yuébbl Ha PusTtexe meHs bec-
MOKOMNO OTCYTCTBME Ha Kadeape KOCMUYECKON GU3UKM KaKUX-TNMOO KypCoB
Nno MNJIAaHeToNorMK, a TakXke No obnactam ¢pu3mKkm, Hanbonee BocTpeboOBaH-
HbIM B MNAHETHbIX NCCIEA0BAHNAX, — MONEKYIAPHOWN CNEKTPOCKONUN 1 Te-
opun nepeHoca M3nyuyeHua. YTobbl Kak-TO KOMMeHCMpoBaTb 3TOT npoben,
A nocewan nekuymmn Bacunus MiBaHoBuua Ha kadeppe actpoHomumn MIY. U B
KoHLUe 1990-x Mbl C MOSIOAbIM, HO TOrfa y»Ke COCTOABLUMMCA COTPYAHUKOM
otgena [umoin TUToBbIM pelmnnn nonpoboBaTb NOCTaBUTb MOJOOHbLIN Kypc
Ha Qu3Ttexe. PasymeeTcA, nepBbiM fenom Mbl obpatunucs K Bacunuio MeaHo-
BMYY, MOMPOCKB €ro NpoumnTaTh Te NEKUNN, KOTOPbIE OH COYTET Hy>KHbIM. OH
CHOBa BHMMaTeSIbHO BbIC/YLUaN, U CHOBA €ro BEPAUKT Obl NpeaenbHoO Kpa-
TOK: fenawite Bcé camu. Ecnm 6bl s 3Han Torga, Kak 3Ty C/IoBa NOBAVAIOT Ha
BCIO MO0 NMOC/IeAYIOLLYIO XKWU3Hb. ..

Korga Ha Hawem ¢akynbTeTe pas3pasunca KpUsmc, o NpuUmMHax u CyTu KOTo-
poro pacckasbiBaTb 3A4ecCb 6Oblio 6bl HEYMECTHO, TPeboBaNoCh 3aKpbITb am-
6pasypy cotpyaHmkom VKW, kotopsbiin nepewén 661 B MOTU Ha NoCToAHHYIO
paboTy U 3HauuTenbHOE Bpemsa yhenan afAMWHUCTPATUBHLIM fenam. A Hu-
UyTb He YOMBUICA, KOrga NpUHeCTn cebs B XepTBy pofHol alma mater 6bi1o
NPeAnoXeHo UMEHHO MHe, BOCMIPUHUMAs 3TO Kak CPOUHYIo Ciy»by, koTopas
Korfa-HubyAb 3aKOHUWTCA, TATOTbl U JIMLIEHUA KOTOPOW A 00s3aH CTOWMKO
NnepeHOCHTb, Y KOTOpas B NOOOM cilydae 06OraTUT MOV >KU3HEHHbI Garaxk
NoJie3HbIM OMbITOM. fl MPUHSAN 3TO PeLUeHNe CO BCEl OTBETCTBEHHOCTbIO U He
CYEN HYXHbIM COBETOBaTbCA C yuutenem. K Tomy BpemeHn Bacunuio MBaHo-
BMUY OCTaBanocb GbITb C HAMU CYMTAHHbIE MECSALbI, U TONbKO Koraa 6ose3Hb
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CTana OKOHYaTeNbHO MOApPbIBAaTb €ro CuJbl, OH no3sonun cebe npepenbHO
CAePXKaHHY0 Gpasy, U3 KOTOPOW A MOHAN, CKOJIbKO NEPEXMBAHUA A NPUHEC
eMy cBouM nepexogom Ha OusTex. «Cawa, Bbl e AencTByOWMN YUEHBINY —
6binn ero cNoBa, 1 3TVX CJI0B A HUKOrAA He 3abyAay. DTo camas NecTHan Xapak-
TepucTuKa B Moel npodeccmu, KOTopyio A Mory cebe npefcTaBuTb, Y OJHO-
BPEMEHHO CaMblil XXECTKMI YNPEK, KOTOPbIA A Ciblwan B cBoei »usHu. C Tex
nop Bce Mou ycunua 6biny HanpaeneHbl Ha TO, YTOObI OCTaTbCA AENCTBYIOLMM
YUYEHBIM HECMOTPA HU Ha uTo. «CpoyHasa ciyxba» AaBHO 3aKOHYMNach, Bpe-
MeHa U3MEHWANCD, N OBLUMMN YCUNUAMM C OTANOM Gr3nKK nnaHeT KU Ham
yAanocb co3patb Ha Gustexe HOBYIO MiaHETONOIMYECKyto nabopaTopuio, Ko-
Topyto Bo3rnasun npurnawénHbin n3 CLUA B. A. KpacHononbckmii. Ho B camom
BaXXHOM, KaK MHEe KaXeTCA, HNYero He n3meHnnocb. K Ham no-npexxHemy npu-
XOOAT CTYAEHTbl C rOpAWMMM Ffla3aMK, KOTOpble MeuTaloT n3ydyaTb GU3MKY,
MOHATHYIO Ha NasnbLiax, CoO3AaBaTb NyYLlylO B MMpPe annapaTtypy 1 yTpaTb HOC
3apy6exXHbIM KOHKYpeHTam. M Mbl CHOBa pacckasblBaeM UM flereHay O Benu-
Kom [Mpodeccope c MaanbHMKOM, bnarogapa KOTOPOMY BeCb MUP Ha3biBaeT
BeHnepy Pycckom MnaHeTomn.



MOA PABOTA B OTAEJIE B. U. MOPO3A

H.A. Mapgenmues, dokmop mexHuueckux Hayk, BHUNODU'

BcromuHasa cniosa famneTa: «eC/in KaXxaoro CyauTb Mo 3aciyram, TO KTo 6bl
n3bexan NopKm», crnefyeTt Npr3HaTth, UTO CbEXMBLLAACA U 0BHMLABLLan Co-
BETCKaA HayKa B M3pAHON mMepe Nopky 3acnyxuna. CKonbKo B Hel 6biio
LUKYPHBIX U KYMOBCKMX MHTEPECOB, YrOAJIMBbIX PACCTUMAHMIN KOBPOB nepen
NapTUAHBIM HAYasbCTBOM, CKOJMIbKO UMHOBHOM CMecy M MpoCTO OTCYTCTBUA
KynbTypbl.

W, Korga A BcnomuHaw BacmnuAa ViBaHOBUMYa, MeHA Bcerga yaMBRAeT, Kak OH
MOT OCTaBaTbCA CTOMb YNCTbIM, 3aHUMASA «BUAHbINA NOCT B BUAHOM MHCTUTYTE,
Hy He 6b110 B HEM HM KPYNULbl XyALIEero U3 pocCuinckmx Nopokos — nabas-
HNYeCTBa, MEeJIKOro camofepaBus 1 YBaHCTBa!

Yero cToAT x0TA Obl 3HaMeHUTble OTHoLeHUA ¢ Byxrantepueit VKIN?! Bacunun
MBaHOBMY, Npe3unpan MesKylo KaHLeNnApCKyto cyeTy, Moyt 06a3an 60bLmnH-
CTBO COTPYAHWMKOB KOMMpPOBaTb ero Mofnuncb Ha 6eCKOHEYHbIX, AypaLKux
AOKyMeHTax. W uTo e, B uTore, KOraa B pefKkux cilyyasax emy npuxoaunnocb
pacnucbiBaTbcA camomy, — Oyxrantepus, Kak NpaBuno, Bo3Bpaliana 3Tm Jo-
KYMEHTbl C KOMMeHTapueM — Heyero Hac obmaHblBaTb — Mbl MPEKPacHO
3HaeM, KaK pacnucbiBaeTca Bacunui MeaHosumu.

B EBnatopun B MOMeHT pacuindpoBkm nHbopmaLmm co ctaHuumn «BeHepa-8»
A 6bin CBMAETENeM MWKa 3TON ero aHTUUYMHYLWHOCTA. B MOMeHT nnaHupo-
BaHVA 3anyckoB KA « «BeHepa-8 n -9» (Torga y»e accMrHoBaHMA Ha KOCMOC
[OCTaTOYHO OCKyaenu) 6bino NpeanoxeHo He co3AaBaTh CrielnanbHbIX opou-
TanbHbIX annapaToB AnA BeHepsbl, a nepeobopyAoBaTh «CKOPOBAPKU», CKOH-
CcTpympoBaHHble ana Mapca. /I Bacunna MBaHoBMYa npurnacuny B Kayectse
rMaBHOro 3KCMNepTa, ANA CO3haHWA CMMCKa annapaTypbl, HaLeneHHOW Ha 1c-
cnepoBaHuA BeHepbl ¢ op6uTbl. Takum 06pa3om, 3TU NPociaBneHHbIe anna-
paTbl B NONHOW Mepe 6b11n AeTuiamu Bacunua MeaHoBmya.

e LY EBI‘IaTOpVIVIZ HacTan MOMeHT, Korga no6eJOHOCHbIN ycrnex 3TON Muc-
CUN Y€ HW Y KOTO He Bbi3blBall COMHEHNSA, Hauyanacb XyTKaA BO3HA — «KTO
OyneT [oKNafbiBaTb HauyanbCcTBy». BCE-TakK, yXKe 3TO YAUBUTENIbHO, NEPBbLIM
genom npubexanu K B.U. N uto xe? B.W., cTpalwHO AOBOJbHbIN, YepTuUa Ha
MUITIMMETPOBKE PaclidpPOBKY CO CBOEro MasieHbKOro nprubopurka, KoTo-
pbii OH Npuayman ana n3mMepeHuin BogaHoro napa.  He MOMHIO OC/IOBHO,
KaK OH «mnocnan» Aenerauuio, MeUTaBLLyl0 MOAXBATUTb ero nog 6enbl pyKku
M [OCTaBUTb K HAYaslbCTBY, HO OTKa3 Oblfl CTOMb KaTeropUYHbIM, YTO MPEHUN
He nociefoBano. JTa CUEeHKa y MeHA accouumpyeTca ¢ uctopmein Apxmmesa,
KOTOPbIV peluan Kakylo-To CBOK 3afaydy 1 nonpocun y nofoLleflero BouHa
He 3aropakmaaTb eMy COsHLe. «BOT NOTOMY-TO OH 1 He CTan akageMnKomy, —
CKaszan MHe KTO-TO 13 af/MMHUCTPATOPOB HayKu, KOTOPOMY A paccKasblBan 3Ty

' BHUMO®OW — Bcepoccuitckuii HayuHo-UCCeioBaTeNbCkuil UHCTUTYT ONTUKO-Gu-

3UYEeCKUX N3MEePEHMIA.

2 LN EBnatopun — LieHTp ynpasneHuns nonéramm (3anacHoi).
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ncroputo. «/l 3To NOTOMY, UTO OH HACTOALLYMI YUYEHDBIN», — XOTENI0Cb MHEe eMy
OTBETUTb, K COXKaNeHio, TOrAa A He HaLénN Hy>KHbIX COB.

B./. Mopos3 B 1975 rogy

B 06bIYHOW KM3HU MeHA BOCXUWanu GypHbI onTMusm B.U., ero xenaHue
N yMeHVe pagoBaTbCA Xu3HW. OH NtoO6UN Npa3gHOBaTb CBOW AieHb POXKAEHUA
M BCerga NPUBO3WA M3 ManofoCTYyMHOWM Torga 3arpaHuupbl YTo-HUOYAb SKC-
Knto3mBHoe. [TOMHIO, C KakKUM yAOBOJIbCTBMEM OH 3a4uTblBan BCEM NOAapeH-
HY0 MHOW K ero 1o6uneto MasieHbKy!o WYTIMBYIO SNUrpaMmy:

Henerko c 3agayeto cnpaBuTbca —
CneTb focTonHo xBany Mopo3osy.
B 106unsape MHe oueHb HpaBUTCA
To, uTo OH NO Npupoae PO30BbIiA.

M xoTb HbiHe BCEé 3abbiBaemo,

bbin xe wyxep B CCCPe,

Korga oH annapaTom CnyckaembiMm,
[a no camon KpynHo BeHepe!

C npepnoxeHnem s — NycTb He Bbeay,
Mbicnb 6naryio NPoWAANUTb He JOMTO,

B uecTb ero, npa3aHnK BBecTb Mapcoesa,
Mnb xoTa 6bl AeHb BeHepornora.



B.1. MOPO3, BOCNMOMUMWHAHUA
C.B. Baciokoe, KU PAH

MNepBbint pa3 A ysuaen Bacnnua MeaHoBuua Mopo3sa B 1969 unu 1970 ropy,
TOYHO He MOMHIO, B 3aaHnn MHcTnTyTa dunsmkm atmocdepbl AH CCCP Ha 3a-
W1Te KaHANAATCKON AnccepTauumn coTpyaHnKom AkyTckoro dunnana NHcTu-
TyTa KOCMOdU3NYECKNX NCCNIEAOBAHUI U a3poHOMUKM CBUPCKOTo OTAeNeHNA
AH CCCP ApwuHa Bnagumupa Wnbuua'. Bacunuit MBaHoBMY Ha 3ToM 3awute
6bIn rnaBHbIM onnoHeHToM. B./. Mopo3 ona3spgpbiBan. CHayana o6bABMAM 3a-
[AepXKKy 3awmTbl Ha 15 MUHYT, noTom ewé Ha 15. M BOT no 3any npoHécca
wénot: «Mopo3 npuwén!» Ha cueHy nogHanca my»kunHa net 35-40, packpac-
HeBLUMICA OT BbICTPON xofb6bI. VI3BUHMNCA 3a Ono3faHue, 1 3acefaHmne auc-
cepTalMOHHON KOMUCCUMWN HaYanoch.

Al cmoTpen Ha Mopo3sa. MeHst nopasun LiBET ero BOJIOC, OHN UMENIV HE PbIKUIA,
a KaKOW-TO COJIHEYHO-KPACHOBATbI OTTEHOK. 3awuTa ApuHa B.W. npowna
yCneLHo.

Torpa A gaxe nogymaTtb He MOT, UTO Yepes HeKOTopoe Bpems nepengy us NH-
CcTUTyTa npuknagHon reodpusuku AH CCCP (UIMT) Ha paboty B MKW AH CCCP,
B OTAeN, Bo3rnasnsembiin B. V. Mopo3om, 1 npopaboTato ¢ Hum 6onee 30 ner.

Bacunuii MBaHOBNY — BbICOKO 3pyAMPOBAHHbLIN YENOBEK, PyKOBOAUTEND,
yBaKaeMblll COTPYAHUKaMM He TONbKO OTAesa, HO 1 Bcero MHcTutyTa.

OH 6bICTPO pa3bupancs B CIOKMBLIENCA CUTYyaLMK, MPUHMMAN OKOHYaTeNb-
Hoe peLueHne UIn AaBan COBETbI, KaK 3TO cenatb.

Kpome HayuHOIl [JeATeNbHOCTM COTPYAHMKaM OTAena MpuXoaunocb 3aHu-
MaTbCA 1 O6LEeCTBEHHOWN paboToii: BbINMOMHATL TPYAOBbIE Harpy3Ku, crycka-
emble «CBepXy» PaikoMOM WU PalMCTIoNKOMOM. 3TO 6EeCKOHEUHbIE BbIXOAb
Ha NnofooBoLLHble 6a3bl, NOE3AKM B COBXO03, IEXKYPCTBA B AOOPOBOSIBHON Ha-
ponHon apyxuHe (OHI) n cyb60THMKM NO BbIXOAHBIM AHAM MO Y6opKe Tep-
putopun painoHa. Bacunuin iBaHOBMY NpWHMMan akTMBHOE yyacTue B 3TUX
MepPONpPUATUAX, eCNIN Haxoaunca B MOCKBe U NMO3BOMANIO €ro CaMoYyBCTBUE:
doTorpadun nogTeEpPKAAIOT 3TO.

! ApuH B.U. 6bin npukomananposaH B UMM B nabopatoputo Macc-crneKTpomeTpumn

WctomuHa B.I. (MctomunH Bagum Mmebosny — naypeat JleHUHCKOW npemnn, JOKTOP
du3nKo-maTeMaTNyeCKnX Hayk). ApuH B.W. 6bin acnupaHTOM 1 3aHMMancsa noaro-
TOBKOW annapatypbl AnA BepTUKaNbHOro KocMmuyeckoro 3oHaa (BK3), yctaHoBKM
Macc-CneKTPOMEeTPOB paanoyactoTHbix (YMP-1) 13 aByx npubopos: MX 6407 M
1n MX 6407 M2. Myck BK3 coctoanca 12.10.1967 ropa.

Ha 3awwTe A okaszanca no npurnawenuio ApuHa B.W., Tak Kak yyactBoBan B noa-
roToBKe NPUOOPOB ANA NPOBEAEHUA SKCMEPUMEHTA, a TakkKe B MEPBUYHON 06-
paboTke MONyYeHHbIX pe3ynbTaToB (AelndpPOBKe TenemMeTPUYEeCcKoi 3amnmcu Ha
doTonnéHkax).

288



Mopo3s B. . (OowHas 6a3a, 1978 rog). «MnaHetunkm» otaena B./. Mopo3a
roToBbI «yAapUTb GU3NYECKUM TPYAOM MO YMCTBEHHOW YCTaNOCTN U IEHN»

Be3 MmaTepuranbHO-OTBETCTBEHHOIO He 06ONTUCD.
CneBa — B./. Mopos, cnpasa — H.C. lMeTpykoBuny
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Bacvnuin ViBaHOBMY MpriHUMMan yyactne u B paboTte JO6POBONBLHON Hapoa-
How apyxuHbl (OHA). OgHaxabl Ha AeXKYpPCTBE Mbl CTOAIN OKOJSIO OMOPHOro
NyHKTa, 0 YEM-TO pa3sroBapuBanu. OKONo Hac OCTaHOBMIAaCb HOBaA MaLUVHa,
«Bonra M-24». Tosopto: «Bacnnuin iBaHOBMY, XOPOLUYIO MaLLVHY CAenanmn». —
OH oTBeuaeT: «A 3Haellb, Cepéx, Kak eé Ha3biBaloT 3a pybexom?» — oBopto:
«HeT». — OH roBopuT: «Xouy 6biTb ,Mepcegecom”».

«MpaBunbHON foporon ngéte, Toapum!» Mog «6peBHOM» (ropbbifib), CNeBa Hanpaeo:
Mopo3 Bacunuii iBaHosuy — Jlaypeat [ocyaapcTBeHHOW NpeMui, JOKTOp GpU3nKo-
MaTemaTnyeckmx Hayk; JIMHKnH Bavecnas Muxannosuy — Jlaypeat JleHnHcKown npe-
MUW, LOKTOP PpU3NKO-MaTeEMATUYECKMX HayK; KepKaHoBWY BukTop BaneHTrHOBUY —
Naypeat locypapcTBeHHOM NpeMuin, BOKTOP GU3UKO-MaTeEMATUYECKNX HAYK

Bacvnuin ViBaHOBMY HMKOrJa He OCTaBancA B CTOPOHE, eCnn KTO-HMbyab u3
COTPYLHUKOB OKa3blBasncA B TAXKENOM ObITOBOM unu GMHAHCOBOM MONOXe-
HuK. Takoe cnyumnnochb ¢ cotTpyaHunkom otgena Kpacuukmnm Onerom. OH 3agpe-
MaJi B MIeKTPUUKe, 1 ero Kak rnbAHOro 3abpan MuaMuenckuin natpynb B OT-
fgenexnve munuumu. beino 3aBepgeHo yronosHoe aeno. B./. Mopo3s n lpeyHes
KocTa e3gunu B kenesHOAoOpOXHOe OTAeNeHe MUNULMK, NPOKypaTypy. Ba-
cunnin IBaHOBUY HECKOJIbKO pas BCTpeyasica ¢ MpoKypopom. bein fgaH coseT
npucnatb Ha 3acefaHue cyda 3alWMTHMKA OT TPYAOBOro KonnekTtusa. bbino
pelleHo NpoBecTV cobpaHue AnA HamnpaBneHWA Ha 3acefaHue cyda Hapoa-
Horo 3awmTHuKa. Ha cobpaHumn Kpacuukunin Oner pacckasan, Yto OH No3pHo
BeUepoM BO3BpaLlanca ¢ fgauu, rae pabotan uenbiin AeHb. B anekTpuuke 3a-
cHyn. Korga ero pasbygunu MuaMuuoHepbl, OH C HAMW MOB3JOPW U ero 3a-
6panu B MMAMLMIO, CKa3aB, YTO OH MbAHbIN. Ha Bonpoc, noyemMy oH He ocTan-
CA HoYeBaTb Ha faye, OTBETWI, YTO C YTPa OH JOMKeH 6biTb Ha paboTe. Y Hero
6bl1a HazHaueHa BCTpeya. Mo npeanoxeHnio Bacunua MiBaHoBUYa HapoAHbIM
3alMTHUKOM Ha 3acefjaHvie cya eanHornacHo 6bin n3bpaH 3aBeayoWwmin na-
6opatopurein MyxuH JleB Muxainnosuu. Cyan coctoancs, Kpacuukuin Oner 6bin
onpasaaH.
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CambIm coXHbIM Bonpocom B Mockge, aa n B CCCP B Lenom, 6bin 1 OCTaéT-
CA IO CUX NOP XKWUMULLHBIF, TaKne NpobieMbl BOSHUKAN Y CTapLUero Hay4YHoro
coTpyaHuKa MolukuHa bopuca. Ul oH o6patunca 3a nomouybto K B. . Mopoay.
Bacunuin MiBaHOBMY pacckasbiBan: nepep nocelleHnemM npeaceaatensa panu-
Crosikoma OH Hafen opgeH «Tpyaosoro KpacHoro 3HameHw», noslyYeHHbIN
3a paboTbl no npoekty BEHEPA-75 Ha annapaTax «BeHepa-9» n «BeHepa-10».
Bxogut B KabunHeT npeacefatena u BUAWUT: Y Hero ABa Takux opaeHa. «[BA-
OJWVH» He B Hawy nonb3y! PacTepsancsa, HO cobpancs, pa3roBop COCTOANCA
OTKPOBEHHbIV U He nocneaHWIi. XnonoTbl 6bian He nycTbiMu. boprc MoLKUH
YAYULLNIT CBOM XWSNLLHbIE YCOBUA.

—

Py

Kocrte lpeyHesy 60 net. Cnpasa — Mopos B.U.,
B cpeaunHe — obunsp, cnesa — Baciokos C.B.

Yro KacaeTca meHs, korga Mopos B.W. ctan 3aseaytowm otaenom no nccne-
[OBaHMAM nnaHeT u manbix Ten CoHeyHol cucTembl, A paboTan B nabopato-
pun macc-cnektpomeTpumn y MctommHa B.T. C deBpans 1976 roga pacnopsxe-
Hvem no otaeny B./. Mopo3 BO3n0OXuWN Ha MeHsi 06A3aHHOCTU 3aMecTuTens
3aBejyloLlero oTAeNomMm Mo obwyM BoMpocaM Ha OOLWECTBEHHbIX Hayanax,
B HoAbGpe 1977 roga npukazom no MHCTUTYTY A 6bia Ha3HayeH 3amecTuTenem
3aBeAyioLero OTAeI0M Mo OPraHM3aLNoOHHO-TEXHUYECKMM BOMpocam C Npo-
JoMmKeHneM paboT no TeMaTuke nadbopatopum MictommHa B.T.

OueHb TpyAHO NncaTb 0 Yenoeke ¢ 60MbLION OYKBbI, 0COGEHHO O TaKOM, KaK
B.N. Mopo3, ¢ koTopbim npopaboTan 30 net! B./. Mopo3 Bcerga mMor «paspy-
nUTb» MoGYI0 CUTYaLMIo U Aaxe ¢ 6onbwmM IoMOPOM. Kak-To BO Bpems 3ace-
[aHuA B KabuHeT BXOAUT BO3OYKAEHHLIN J1.B. KcaHpomanutu, ¢ obugoin Ha
M.H. V3akoBa, 4To-TO OHM Tam He nogenunu. Bacunun ViBaHoBMY BbiCiywian
1 nocoBeToBasn «6pOCUTb NepUaTKy 1 pewwnTb BONPOC Ha wnarax». Mnn ewé
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OAUH NpuMep, U3 NHCTUTYTa yBonbHANcA MaubiropnH U.A. OH nepenwncan
YacTb NPUOOPOB, YUNCIMBLUMXCA 3@ HUM, Ha APYrUx COTPYAHUKOB nabopato-
pun, ocTaBLreca CAaNn MaTepuasbHO-0TBeTCTBeHHON eTpykosny HuHe Cep-
reeBHe. Cpelin oCTaBLWINXCA NPUOOPOB OKasanca ckaHep. Al 3abpan y MNetpy-
koBuy H.C. ckaHep, nepenucas ero Ha cebs, B Apyryto nadbopatoputo. 06 3Tom
y3Han JkoHomos A.T1., noweén Kk B./. Mopo3y n noxanosanca emy, 4to U3 nx
nabopatopun 3abpanu ckaHep B Apyryto nabopatoputo. Bacunun MeaHoBny
no3Ban MeHsa 1 NPocun, Bo n3bexaHve HefopasyMeHus, Npu nepegaye npu-
60poB 13 oAHON NabopaTopun B APYrylo CTaBUTb €ro B M3BECTHOCTb. CKaHep
6b151 BO3BpaLLEH DKoHoMOoBY A.T1., BONpocC 6bin 3aKpbIT.

Boobuwe Bacunuin MBaHOBMY 6bln OYeHb MPUHLMUMAMANBHBIM, NOPALOYHBIM
N CNpaBeasiMBbIM YeNIOBEKOM U1, KOFAa BO3MYyLLANca unm 6bli1 HeJOBONEH Ka-
KUM-M60 NOCTYMKOM COTPYAHMKA, OTUNTbIBasA ero, npamo 6arposen, HO 6bl-
CTPO OTXOAWN OT THEBa 1 3112 JONITO He AepXKal.

BaHkeT B uecTb 30-neTusi otaena Gpu3MKM NnaHeT
(2004). B. 1. Mopo3 npounsHocuT ToCT

B TpyaHOe nepecTpoeyHoe 1 NocTrnepecTpoeyHoe Bpems, Korga Bce 6opo-
NNCb 3a «BblKMBaHMWe», Bacunum ViBaHOBUY MPUNOXKMA OrPOMHbIE YyCUNNUS,
uTOObI CNACTN KONNEKTUBLI NabopaTopuii 1 OTAena B Lieniom, n3bexaTb yxoaa
Hay4HbIX COTPYAHUKOB M UH>KeHepOoB. [10 3aABNeHHbIM TeMam eMy yaaBanocb
nony4aTb MHOCTPaHHbIE FPaHTbl, OPraHN30BbIBaTb 3apyOeXKHble KOMaHAVPOB-
KW ANnA BbINOAHEHWA pPaboT Mo 3TMM TemaM, 3a CYET NPUHMMAIOLLEi CTOPOHBI.
Tam e ypaBanocb npuobpetaTb KOMMNEKTYIOWME SNEMEHTbI, U3rOTOBNATb
HeobxofMmble y31bl AnA 60PTOBbIX NPUGOPOB.
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Bacunuin iBaHOBMY roBOpWn B Te BPEMEHA, YTO 3aprniaTta Hay4YHoro coTpya-
HUKa, KaK 1 BeflyLLero NHXeHepa, 1omkHa 6biTb He MeHee 500 fonnapos.

JlnuHo A 6narogapeH Bacunuio ViBaHOBMYY 3a COBETbI M MOAAEPXKKY, KOTOPYIO
OH OKas3blBan MHe, Korfia Taxkeso 3abonena mos cynpyra v e caenanm oveHb
CNOXHYI0 onepauuio. Y Hac becnniaTtHasa MEAULMHA U NeYeHne, TEM HE MEHee,
A OKa3asca Ha Menu 1 B AONTOBON AMe (M3 KOTOPOW OYeHb TPYAHO BblKapab-
KaTbcs, no cnosam Octana beHaepa). Bacunuii MiBaHoBMY B 3TO BpeMA OKasbl-
Basl MHE MOpPaJibHYI0 U MaTepuasibHy0 NOMOLLb.

Bacunuin MiBaHOBUY 6bln1 BECENBIM N OYE€Hb OBWNTENbHBIM YENOBEKOM U He
0OCTaBaJICsA B CTOPOHE, Koraa COTPYAHMKM OTAeNla OTMEeYanm ycnexu B pabote
VN AaTbl IMYHOW XKU3HMW.

Yumdmun posanuza gopua Ne T-11
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o § munaps 2004 £, N |
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Mo npurnaweHunio npodkoma B MIHCTUTYTe HECKONBbKO pa3 NpoBOAUSIach Bbl-
e3fHanA Toproena ¢apdoposbiMm n3genuamm eupmbl Mxenb. Bacunuin MieaHo-
BMY HaKYMNWA rkeneBbix pUrypok ana nogapkos konneram ns Opanunn. Mpu-
HEC fOMOM, paccTaBu Ha pabouem ctone. U NpmBbIK K HUM. «<OHU AeNCTBYIOT
Ha MeHA Kak-TO OYapoBaTenbHO, YCNOKauBaloLe», — FOBOPUSI OH MHe. A ana
dpaHUy30B NPUAETCA KyNUTb YTO-HMOYAb ApYroe.

Korpa B 2004 rogy Bacunui ViBaHoBUY TAXeno 3abonen, coTpyaHMKMN oTaena
HaBeLanu ero B 60JIbHULLE U BCAYECKN MOMOTrasu.
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B mae 2004 roga npukasom gupektopa MHctutyta J1. M. 3enéHoro Bacunuio
MBaHoBMuy Obina ob6baBneHa 6narogapHoOCcTb 3a 6e3ynpeyHoe pyKOBOACTBO
B TeueHune 30 net oraenom «Ousmkn nnaHeT n manbix Ten ConHeYHon cucte-
Mbl» 1 6onblune HayyHble focTvxeHuA. Ho aToro npukasa Bacunwuii MeBaHo-
BWY y»Ke He yBugen...

Ero He ctano. Ho >Toro 3ameuatenbHoro Yenoseka Ham BCeM OYeHb
He XBaTaeT.



HE NPEKPALLAUTE CTAPAHUW, MA3CTPO...

B.A. Epwoea, UKU PAH

B. /. Mopo3y no3dpasnerue ¢ 70-nemuem

Y Mapca n BeHepbl

npecKkBepHble MaHepbl.

BeHepa pa3opgeTa B ryctble obnaka.

Ha Mapc n Ha BeHepy

Asmnuco «MMMoHepbI»,

A Mapc nx BcTpeTtun 6yper 13 nbinu 1 necka.
He BcAkne pakeTbl

BblaepxmBatoT 370.

Kakue »e npubopbl »KMBYT B Takon cpeae?
Ho ectb Ha camom piene,

B nnaHeTHOM ecTb oTgene,

OHu y Hac B otaene v 6onblue HeT Hurge!

KumByT Takme noan,

JleT 3pak TpuauaTtb 6yaerT,

Korga Ha nonnroHax n B 3HOe, 1 B Nbln
PaboTanu Houamu, cpean ctenein gudanu,
CTpeMunncb 1 cKanu, UCKanu v Halun.

He BcAKMe ackeTbl

BbigepxmBatoT 370.

Kakwne > 3To niofu »KMBYyT B Takon cpege?
Ho ecTb Ha camom pene,

B nnaHeTHOM ecTb oTaene,

OHwn y Hac B oTaene v 6osblue HeT Hurge!

A KTO e, CKpbIB BOJTHEHbE,

Y nynbTa ynpaBneHba

CrounT BnepéacmoTpALwmM y»k ckopo 30 net?
OH ecTb Ha camoMm Jiene,

B nnaHeTHOM OH oTaene,

MOPO3 y Hac B oTaene, B gpyrux otaenax Hert!

MycTb 3n1TCA XN3HM BbIOTa,

MbI Bce Halunwv apyr gpyra:

Otgen Hawén MOPO3A, MOPO3 — paboty Bcem.
A Beb Ha camom fiene

Pa6oTa ecTb B oTaene,

A rge-To B MHCTUTYTax paboTbl HET coBcem!

MycTb K Bam, BnepéacmoTtpAalumi,
CnewnT yaaya valye,
Bonpoc Hepa3pelwnmbi He MOBepraeT B LWOK,
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W nycTb, Ha camom Jene,
Y Bac B pogHOM oTgene,
Kak B fobpoii cTtapoli ckaske, BCE 6yaeT XxopoLuo!

* * *

MHoOro B HayKke Bbl CAenaTb Cymenu,

f1 6bl XOTeNna OTMETUTb OAHO:

MacTepom 6bITb — OUeHb TPyHOE AeNo,
Ho HayuuTb... — egnHMLam gaHo.

C Bamn ngyT monopgble B HayKy,

XoueTcAa BepuTb NOITOMY MHe,

Y10 Moemy ManoneTHemMy BHYKY

MunTtb NnprBenéTca B HOpManbHOM CTpaHe.

B Hawem oTaene, Kak B MOLLHOM OpKecTpe.
Bce 3a3ByyYaT MHCTPYMEHTbI TOrAa.

He npekpaulanTe ctapaHba, MascTpo,

W octaaiTech y nynbTra BCerpa.

Kak rosopun Okyg»<aBa, «M3BecTHO,
Hawa cygb6a T0 rynbba, 7o nansba...

He paccraBanTech ¢ Hagexgou, MascTpo,
He ybupaiTe nagoHu co nb6al»

Hoporon Bacunnin MiBaHoBUY!
OT BCero cepaua nosapasnsem Bac ¢ 70-netnem.

C Bawmm mmeHem cBf3aHa Lieslaa 3Noxa — 3MoXa CTaHOBJIEHWA, Pa3BUTMA
1 pacuyseta uccnegoBaHu CofHEeUYHON CUCTEMbI B Hallel CTpaHe 1 B MUpe.
3a npowepLwue roabl HalWW 3HaHUA B 3TOW 06nacTy dpaHTacTMYeckn oboraTu-
NNCb 1 NMNYHO Bbl BHECAIN B 3TO OrPOMHbI BKNag. Ha aTom nyTn 6binn Apkne
ycnexu, 6bi11 U Heydaun, HO AfiA KaXkaoro M3 Hac Bbl Bcerga octaBanuch Ha-
LOEXHbIM TOBapuLLEM, TOHKUM yuynTenem, NpeKpacHbIM YeNOBEKOM U MPOCTO
KOnneron no Hayke, C KOTOpPbIM BCerga UHTepecHo nocnoputb. Bbl nogaére
YANBUTESNIbHBIA MPUMEpP YerloBeYeCKON MArKOCTM PYKOBOAUTENA N NCKIOYN-
TeNIbHOWN B3bICKATENIbHOCTW UHTENINIEHTa BCEM, KOMY MOCYaCTMBUIOCH pPa-
60TaTb 1 obwaTbca ¢ Bamu.

Mo3Bonbte noxenatb Bam Kpenkoro 340poBbA, TBOPYECKMX CUJI, HOBbIX
le,e|7| 1N yenoBeyecKkoro Tterjla — BCero Toro, 4em Tak 6orat CNeKTp Bawero
n3nyvyeHuns.

Yyenuku u konneau



BACUINIA UBAHOBUY MOPO3

I. A. AsaHecos, dokmop mexHu4eckux Hayk, UKW PAH

MHe poBenocb no3HakoMUTbCcs C Bacunuem WMBaHOBMYEM B Oanékom
1969 rogy, Korga A cam TONbKO 4To npuctynun K pabote B VKU AH CCCP.
Mpeametom nepBoii Halleir 6ecefbl Gbiny yCnoBuA HabMoAeHNA NyHHOW No-
BEPXHOCTU TENEBM3NOHHbIMW Kamepamn «JlyHoxoaa», MOCagKn KOToporo Ml
BCe TOrAa C HeTepneHnem oxnganu. He BaaBaschb B cogepaTtesibHyl0 YacTb
3TOro pasroBopa, 3ameuy Jinlb, YTO 6bl1 0YapOoBaH ryOUHOI NO3HAHWUIA Co-
6ecefHuKa o JlyHe, Apyrux niaHeTax MU o MHOrom apyrom. Bcé sto npenop-
HOCMNIOCb C U3BECTHOW JoNel loMopa, Aenatowen becey HENPUHYXAEHHON.
[lna meHs, yenoBeka c cyryb6o TexHuyecknm obpasoBaHMeM, STOT Pa3roBop
6bl1 paKTUUECKN NEPBbIM MOFPY>KEHNEM B MUP aCTPOHOMUYECKMX Npobnem,
KOTOpbIli 6bin poaHbIM Ans Bacunus ViBaHoBKya.

C1ex nop Halwwn 6ecep,b| Ha CcaMble pa3finyHble TeMbl CTaJIN OTHOCUTEJIbHO pe-
FYNnApHbIMWY, PaCTAHYINCb Ha YeTbipe AeCATUNETUA, a KOrda OHW BAPYr npe-
PBanncb, TO y Me€HA CO34aJ10Ch oulyuieHmne onpenerléHHoro BaKyyMa, KOTOpoe
y»Ke HMKorga He NUCYe3HeT.

Hanbonee nnonoTBOPHbLIM Halle COTPYAHWYECTBO GblIO B MEprof NPOEKTa
BETA. B HEM NpencToAano pewnTb CNOXKHYIO NIOX0 AeTEPMUHUPOBAHHYIO 3a-
Jayy: C MOMOLLbIO TENEBU3NOHHON Kamepbl 0OHAPYXWTb AAPO KOMeTbl an-
nesi, HaBeCT! Ha Hero MNaTGopmMy C HayuyHbIMM NMpUbopaMmn 1 obecneynTb
ABTOCOMNPOBOX/AEHVE Lienn Bo Bpems NponéTa 6e3 BMeLllaTeNbCTBa Ha3eMHbIX
cpeacTs. AnA 3Toro Hago 6bino, Kak MUHUMYM, NPeacTaBnsATb cebe, Kak Bbl-
rNAanT SAPO KOMETbI, YeM OHO OTNIMYaeTcA oT obuiero ¢poHa B Habogaemon
C pa3HbIX PACCTOAHMUN CLEHE, a YXKe MOTOM Hayu/Tb TEJIEBU3NOHHYIO KaMepy
Zenatb 3T0.

He meHee roga ywino y Hac Ha obcy»aeHune 1ol npobnemsl. [ocne mHoro-
UMCNIEHHbIX KOHCYNbTauM Ham YAanocb BbIYIEHWUTb HEKOTOPYK COBOKYM-
HOCTb UNC/IEHHDBIX OLIeHOK MapaMeTpoB AApa KoMeTbl [annea n noctponTb ero
dm3nveckyto mogenb. Mo Hel B fanbHellemM Benacb 0TpaboTKa TeNeBU3NOH-
HOIl Kamepbl U BCEro KOHTypa HasefeHuA nnatdopmbl. Cneumanuctbl No Ko-
MeTaM, C KOTOPbIMX A B TO BpPeMA A0CTaTOYHO MAOTHO 0o6Lancs, He CMOru
nepemnTn oT O6LMX PaCcCy>KAEHU K KOHKpeTuKe. A Bacunuin BaHoBUY CMOT.
MonyyeHHble NOTOM C MOMOLLbIO TENEBU3MOHHbIX KaMep 1300paxeHus fapa
KOMeTbl NPaKTNYeCKn He OTANYANNCh OT MOAESN.

B To BpemA Ha 3KpaHbl MOCKOBCKMX KMHOTEATPOB BbllleST aMepUKaHCKMNA
¢nnbm «Kosepor-1», No cyTn, AeTekTB ¢ GaHTaCTUUECKUM YKIIOHOM, B KOTO-
pOM oYeHb NoApPOOHO U BMOSHE JOCTOBEPHO MOKasaHa MMUTaUUA NUNOTU-
pyemoro nonéta Ha Mapc. He meHee OCTOBEPHO BbIrnAAeNa U Halla Mogenb
Afpa KOMeTbI, MOYTN He OTAIMYMMAnA OT HaCTOALLEro.

BmecTe c Bacunnem ViBaHOBUYEeM Mbl He pa3 e34uv B KOMaHANPOBKY, B TOM
umncne 3apybexHble. OpHaxabl, B KOHLe 80-X rofoB, Mbl OKa3aincb Ha OCTPOBe
TeHepude B komnaHum ¢ H.C. Kappawosbim u P.A. CioHseBbiM. KOHeuHo, Hac
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MOHEeCo KynaTbCs, 1 MOLWN Mbl, ECTECTBEHHO, CBOVM MyTéM. He B HacceliH,
W HE Ha MAAX B 3aKPbITON ByXTe, rae MYPHO MIELLYTCA TYPUCTbI, @ HaNpPAMUK
K OTKPbITOI Bofe, UToObl NoMnaBath B HacToALEeM ATNIaHTUYECKOM OKeaHe.

Pruckys monomatb Horv, mMbl B ropfioM OAMHOYECTBE KWIOMEeTpa Montopa
npbirany No cKanam, v, HakoHewl, aobpanucb fo bepera okeaHa. Boga Tam
LeNCTBUTENbHO Oblla 3amMmeyvaTenbHON, YACTON, CMIOKOWHONW 1 Ténnon. f nep-
BbIM Bblbpanca Ha 6eper. Cnegytowum 6bin1 Bacunuin MiBaHoBuu. K Hemy A 1
obpaTunca: «Kak Bbl flymaeTe, eCTb 3[eCb akynbl?» — BmecTto oTBeTa Bacunuii
MBaHoBUY 3akpuyan: «Akynbil» AKagemMnkm, Kak olwnapeHHble, BbICKOYUIY 13
BoAbl. IHTepecHoe 6b1510 Bpemsa. Bce mbl Torga 6binv monogpl.



MNAMATU BACUNINA UBAHOBUYA MOPO3A

T. K. Bpeyc, dokmop ¢pusuko-mamemamuyeckux Hayk, UKU PAH

He nomHio TOYHO, Korga BriepBble yBugena Bacunua lViBaHoBMYa, Hecmo-
TPA Ha TO, UTO GNU3KMX €ro Koner 13 rpynnbl CNOABMXKHUKOB U YYEHUKOB
N.C. LUKNOBCKOro XxopoLo MOMHIO MO YHMBEPCUTETY, 1 BCEraa Ctapanacb Ha
pa3HbIX KOHpepeHUUAX N JIOMOHOCOBCKUX YTEHUAX cecTb nobnmxe K TaHe
Mynapuuk n IOpe lanbnepuHy, KoTopble oyeHb MHe Hpasunucb. C B.W. a no-
HacToAwemy nosHakomunacb B VIK/ PAH.

Hosbin gupektop VIKM PAH, akapemuk P.3. Cargees, B 1973 rogy pewwn
CcAenatb CTaBKy Ha MiaHeTHble MPOEKTbl. DTO HamnpaBfeHne CYUTaNoChb Npu-
OpUTETHbIM B CTPaHe elwé ¢ cepeauHbl 1960-x rogos. iImeHHO Torga rnaBHble
KOHCTPYKTOPbI Kocmuyeckoi TexHuku, C.T. Koponée u I H. babakuH, Hauanu
pa3pabaTbiBaTb MnaHeTHble KOCMUYecKMe cTaHumu: «JlyHHUKu», «BeHepbl»
1 «Mapcbl». HayuHble nprbopbl CTaBUIMCh yXKe Ha MepBbIX MIaHETHbIX anmna-
paTax n nomoranu 6yaywmm cotpyaHukam VKW penatb nHTEpecHble U Bax-
Hble OTKPbITWA, MONyYMBLUNE MUPOBOE MpPU3HaHMe.

B.N. Mopo3, paboTas B FTAULL B otgene W.C. Wknosckoro, ewé no 1974 ropa
Mony4ymn CBou nepable BblAalowmecs HayyHble pe3ynbTaTbl: 06HapyXun neasa-
HOIl MOKPOB Ha NOBEPXHOCTW CNYTHUKOB OnuTepa 1 cBA3aHHYIO BOAY B Map-
CMaHCKMX nopofax, onpegenun fgasneHve B atmochepe Mapca n copgepxa-
Hue CO, B atmMocdepe BeHepbl. OH NMoKasas, 4To BbICOTa 0bNnakos Ha BeHepe
MeHseTCA ¢ wnpoTon. Bacunui MiBaHOBMY ropamnnca OueHKOoN, AaHHON ero
paboTtam [x. Koinepom, cuntaBlIMMCA TUTaHUYeCKoW GUrypoin B niaHeTHON
aCTPOHOMUM.

B 1974 ropy B.WU. Mopo3 nepewén pabotatb B IK/ PAH 1 6bi1 Ha3HayeH Ha-
YUYHbIM pyKoBOAMTENEM WCCNefoBaHUIN aTMocdhepbl M NOBEPXHOCTM Ha an-
napartax «BeHepa-9 u -10», cogepkawwmx NocafoyHble Mogynu, ¢ NOMOLLbIO
KoTopbIx B 1976 rogy 6binyn nosyyeHbl nepsBble NAaHOPamMHble U306paXKeHNs
nosepxHocTv BeHepol. [lo co3gaHmna nnaHeTHoro otgena B VKW nccneposa-
HUA BeNUCb OTAENbHbIMM FPyNnaMn y4éHblX, paccpefoTOYEeHHbIMW B pas-
NNYHBIX MOAPa3saeneHnax UHCTUTYTa. CBOM MnaHeTHbI oThen 6bln TONbKO
y Tex, KTO 3aHVMManca JiyHHon TemaTtnkown. OfHaKo B ero 3agauyv BXOAwno,
B OCHOBHOM, CPAaBHUTENIbHOE U3YYeHMEe SHAOTEHHbIX 1 3K30reHHbIX GpakTopoB
dopmurpoBaHuAa nosepxHocTu. Cumnatum 1 nHTepecbl CargeeBa OKasanucb
MOJTHOCTbIO Ha CTOPOHE HOBOFO OTAESA WNPOKOro NPoduss, a NlaHETYMKOB
FEOXW'wHoro HanpasneHusa n npusep>keHUeB NyHHou Tematuku P.3. nnaHo-
MepHO «BblAaBWUI» U3 MHCTUTYTa. Bacunnin ViBaHOBWY BO3rnaBma HOBbIN Nna-
HEeTHbIN oTaen.

B.WN. Mopo3 1 ero otaen oyeHb ObICTPO 3aBOEBLIBAIOT KOMOCCANbHbIN aBTO-
puteT B 06nacTV NNaHeTHbIX MCCefOBaHWI B MeXAyHapoAHOM MacliTabe.
Ho 5 He 6yny 3aecb nepeuncnatb goctmxkeHuns B.W. n uenoi nneapgpl ero yye-
HUKOB (€ro LWKOofbl), MOTOMY YTO B APYrMX BOCMOMUHAHUAX HaBepPHAKa OHU
6yayT YNOMAHYTbI U NepeuncieHbl. MHe xoyeTca pacckasaTb O COHCTBEHHOM
onbiTe B3anMooTHowweHu ¢ B./. Mopo3om Kak Ha paboTe, Tak 1 B TeKyLUeWn
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MU3HU. Mbl YacTO CTankMBanuchb B 3BEHI/IFOpO,ElCKOM NaHCMOHaTE, rae oTabl-
Xann B 3MMHee BpeMA U KaTaJInCb Ha Jibl)KaX No BOHLIJE6HOMy 3aCHeXeHHOoMmY
necy. Hapo cKasaTb, YTO MHe HMKorga He yAoaBanocCb yrHartbCA 3a HAM, HECMO-
TPA Ha €ro, Ka3anocb 6bl, HENoBOPOT/INBOCTb U CONUAHbLIN BEC.

Ha Yuénom coseTe: T.K.bpeyc, B. /. Mopo3s u I M. Totnn6

Bynyun B otaene ¢pu3nKKU nnasmbl, B Nabopatopun BblgatoLweroca y4éHoro
B obnact KocMmuyeckon ¢usmkn — KoHcTaHTUHa Mocndosumya lMpuHraysa,
A OKasanacb B TPyAHOM nosioxeHuu. Mol ¢ pagrnodusmkamu ns MP3 PAH n Po-
CTOBCKMM YHUBEPCUTETOM pa3paboTanu ANMMHHOBOSHOBBIV pafap ANs NOHOC-
bepHOro 1 NoANOBEPXHOCTHOrO 30HAMpPOoBaHUA Mapca B npoekte ®OBOC.
K.W. He ouyeHb nobun, Koraa ero COTPYAHMKN HauYMHANU NPOABAATb CAMOCTO-
ATENbHOCTb, Aa eLwé B PYKOBOACTBE Na3MeHHbIMU 3KcnepumeHTamu. Hecmo-
TPA Ha To, UTo A NpopaboTana c HAM 1 B ero nabopaTtopun ¢ 1965 roga n cum-
Tana cebA ero yyeHwuel, OH NPeanoXnn MHe yiTn n3 nabopatopum Bmecte
C MOVM JKCMEePUMEHTOM. [leno B TOM, UTO Hal NprOOp OKaszasnca Ha BTOPOM
MecTe Mo MPUOPUTETHOCTM B KOMMAeKce annapatypbl Ha ®oboce, nocne
TENIeBU3MOHHOWM CMCTEMbI yrpaBneHusa. Bo Bpema mexayHapoaHbix KoHde-
peHUMin 1 paboumnx CoBeLLaHNiA MO MPOEKTY LMW XKapKMe CXBATKU C HEKOTO-
pbIMU YYaCTHUKaMKM 13 Hawero NHCTUTYTa 1 MeXXayHapoaHoOro coobluecTsa,
60ABLIMXCA, UTO pafiap NCMOPTUT pe3ynbTaTbl X NPUGOPOB, HaBeaET 60MbLUION
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noteHuman Ha KA v T.a. A Hyxxganaco B 3awuTe y ceba B UKW, xota mon Kon-
nern v copykosogutenb u3 VP2 B aKkcnepumeHTe MO UCCNEefOBaHNIO TPyHTa
Q®oboca — H.A. ApmaH — penanu, 4To MOFK, YToObl [OoKasaTb Lienecoo-
6pa3HOCTb 1 6e3onacHOCTb pagapa Ha «Doboce». Mpepnoxerue K. U. yitu ns
nabopaTtopuun A BCTPeTUSIa C OFPOMHbIM OFOPUYEHNEM 1 CropsAivYa FPOMKO 06b-
ABUNA ero npepaTenbCcTBoM yumtens. KoHcTaHTuH Mocndosuy obugencs Ha
MEHS 1 CKasaf, YTo fl, MoCsie TOro Kak cracia eMy m13Hb (a oH 6onen u 6bin
TakoW 3N130p[ B HaLUUX C HAM B3aIMOOTHOLLEHKAX), HE MOTY MJIOXO O HEM Ay-
MaTb, a Nyylle BCEro ANiA MeHs xe OyaeT, ecnu A nonpolycb B otaen B. . Mo-
po3a, ecnu B.W. cornacutca meHa npuHAatb. K.W. okazanca npas, xota B.U.,
COrnalwancb B3ATb MEHA B OTAEN, OYeHb BOpYas MO MOBOAY TOro, YTO emy
NpraéTtca pa3bupatbca BO BCEX MOUX «apsA3rax» C KO/JIeEraMn 13-3a pagapa.
B nnaHeTHOM OTAEne A Halla He TONbKO MPeKpacHOe NOHMMaHue NpPaBoTbI
CBOUX NPUTA3AHWI, HO 1 TENMBIN NPUEM, COBEPLUEHHO 6eCKOPbICTHYIO 3abo-
Ty — TO, UTO XapaKTepun3yeT HacToALLME XOPOLUNE TBOPYECKME KONNEKTUBDI.

M Bo BpemA oueHb BypHbIX CMOPOB C 3apybeXHbIMK Konneramm, 0CO6eHHO
C HemeUKUM yuYéHbiMm HomKymom, pyKoBoguTenem TeneBn3noHHOro sKcnepu-
MeHTa, B./ oTcTtansan meHsa cam. Holkym yTBep»aan, 4to ABaALaTMMeTpOBble
aHTeHHbI Hallero pajapa 6yayT OTCBeuMBaTb U MOPTUTb €ro TeNneBU3NOHHbIE
KapTuHKKW. fl BCKakmBana 6e3 npurnaweHusa n 6pocanacb HaBCcTpeuy cCrop-
LMKy, HO Mopo3 B CBONCTBEHHOWN eMy MaHepe Kpuyas Ha MeHsA (XOpoLLo, 4To
no-pyccku) «Cagbte Ha MmecTo, Bol — Holikym B tobkel», 1 npogonkan, kak py-
KoBogmTenb pabouero coellaHnsA, OObACHATb CMOKONHO cam. Mopo3, KcTatu,
6bIBan NOPON Pe30K U BO BPeMA HaLlMX C HUM Hay4HblX CMOPOB, 0CO6EHHO
Korpa 6bin cunbHO BO30YKAEH UK pasrHeBaH. Ho 06blYHO BNoCneACTBIMN M3-
BUHANCA 1 NPU3HaBas CBOW OLIMOKMU, UTO JOBONbHO PEfKO Clyyaercsa C apy-
rmmu pykosogutenamu. fl BCNOMHWMA, KCTaTu, MHeHWe o Bacunuu ViBaHoBnye
A.B. 3enbgoBuya, He CIMLLKOM LEAPOro Ha KOMMIMMEHTbI B aAPeC YYEHNKOB
1 uneHoB komaHabl U.C. LLiknosckoro. Bo Bpemsa 6aHKeTa Mo NoBoAy NPUCY -
deHunAa focygapcTBeHHOM npemmn, Kotopasa goctanacb u Moposy, Akos bo-
pYCcoBMY MPOU3HEC B ero YyecTb TOCT. CYLHOCTb TOCTa CBOAMIACh K TOMY, UTO
Mopos3, Kak yenoBek Myapbli, He NonafaeT B Takme CUTyauun, N3 KOTOpPbIX
NpVLLNOCH 6bl BbIGMPATLCSA, YHUMXaA COOCTBEHHOE AOCTOUHCTBO.

MHe xoueTcA BCNOMHUTb eLLé OfHY BaXKHYIO AN MEHA NCTOPUIO B OTHOLLEHM-
axcB.W.

Mmbenb annapatos «Poboc» (YacTMyHaA — COBCTBEHHO, MOrybuBLIas rna.-
HbIM 06pPa3oM MOW 3KCNepumeHT) 1 «Mapc-94/96» Obina TAXENenwnm nc-
NblTaHWEM 1 FTPOMaAHbIM pa3oyapoBaHueM ana Bcex Hac n ana B.WU. Moposa
0cobeHHo. [ormbno CTonbKo NpeKpacHbIX SKCMEPUMEHTOB 1 Hagexa... Mo-
Cne 3TOro A AONroe Bpemsa MpofosiKania 3aHMMaTbCcA 06paboTKON AaHHbIX
amepukaHckoro npoekta MARS GLOBAL SURVEYOR (MGS) no npurnaweHuto
HopmaHHa Hecca — copykoBoputena Mapro AKyHbM MO MarHUTHOMY SKcne-
pUMeEHTY.  MHOrO BpeMeHM NpoBoguia B AMepUrKe, 1 Y Hac Nosyyanucb He-
nnoxue pesynbTatbl. HoO Haw K TOMy BpemeHun HOBbI aupekTop JleB MaTBe-
eB/Y 3eneHblt 06paTWN BHUMaHME Ha APYrylo MO0 AeATeNnbHOCTb, KOTOPYIo
A gonroe Bpems Bena ewé no nopydeHuio Cargeesa ¢ Megukamu, 6uodunsn-
Kamu 1 $p1snonoramu, a UMeHHO — BO34eNCTBME COTHEYHOMN akKTUBHOCTM Ha
6ronornyeckne o6beKTbl. K TOMy BpemeHU y MeHs yxKe NoABUIOCh MHOMe-
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CTBO Ny6nMKaumi Ha 3Ty Temy 1 o6pa3oBanocb obWMpPHOE MexayHapoaHoe
HayuyHoe coobLecTBO, BO3rMaBNABLIEECA amepuKkaHLamy, HO KyAa BXOAUIM
AMOHLbI, Yexu, Hemubl ¥ T.4. B nonnTrKe B TOT neprog 6bin caenaH akueHT Ha
npakTnyeckne nocneactsusa GyHAaMeHTanbHbIX NCCNEAOBAHWUA, U Mbl MO
KOe-uTo MpefnoXnTb B 3TOM niaHe. MHe nopa 6bino 3awuiatb AOKTOPCKYO
JQMccepTaumio, 1 A yxe Hayana paboTaTtb Hafg Hell No CBOMCTBaM MOHOCdepbl
Mapca c y4€TOM OTKPbITbIX Ha HEM MarHUTHbIX aHoManui. Ho Jlee MatseeBny
pacnopagunca nHave. OH yntan mon 6ruodursnueckme paboTbl U NPEANOKNN
BO3rnaBuTb rpynny B MIKW no 3Tol TemaTuke, No3aboTacb 0 eé puHaHCMpo-
BaHun. Kpome TOro, A nonyuuna rpaHt Mpe3sngnyma PAH no teme «OyHpa-
MeHTaNIbHble HayKn — meauumHe». MNpuwnocb NOAYMHUTLCA, 1 AruccepTauma
oKasanacb Ha TeMy «BnusaHMe CONHeUYHOWN aKTMBHOCTM Ha 6Guonornyeckme
06beKTbl». [N MOUX Konner — COTPYAHWMKOB HALero u APYrux WHCTUTY-
TOB — 3TO 6bIN10 6ONBLLON HEOXKNAAHHOCTbIO, TaK Kak OHU, Kak 1 yneHbl CoBe-
Ta, COBUPANNChb rofoCcoBaTh 3a MOV MapCUAHCKME N BEHepUaHCKMe pesyrbTa-
Tbl. BHOBb BO3HMKNA KpyMnHasa CKOKa, HeoxngaHHasa ana Jibea MateeeBunya,
W OH, COCNMaBLWNCb Ha 3aHATOCTb, MEPENOPYUNST BECTU 3aLUWTy CBOEMY 3ame-
ctutenio no Cosety — K.C. EpoxumHy. A nobexana K B./. Mopo3y u paccka-
3ana 06 3Tom pelweHnn. OH COBepLUEHHO paccBUPEnen, N TyT e MO3BOHUN
JIbBy MaTBeeBuuy v npegynpeann ero, YTo ecniv TOT He BO3MNaBUT caM 3ace-
paHuve CoBeTa, TO OH, MopO3, NPUrNacnT MeHaA 3aLmLLaTb MO AuccepTaLuio
Ha CBOEM YUYEHOM COBeTe, B KOTOPOM A, BEPOATHEe BCero, C TPYAOM Obl Haluna
noaxoAALyto cneynanbHoCcTb. Mopo3a 3To He CMyTUNO, OH cobrpanca 3alu-
TUTb MeHsA. [leno KoHYMNoch Tem, 4To JleB MaTBeeBMY cambiM BEIMKONEMHbIM
06pa3omM 1 faxe CO CBOWCTBEHHbIM eMy M3ALEeCTBOM MPOBEN TpyAHelllee
3acefiaHue, Ha MPOTAXKEHNN LWEeCTW YacoB OTCTarnBasA MOV JOCTUXKEHMA.

Al bnarogapHa cyabbe 3a To, UTO OHa NpuBeNia MeHA B oTaen K B.U., n a npo-
JOJIXKato 0CTaBaTbCA B HEM B MaMATb 06 3TOM MPEKPACHOM YeNloBeKe, yUYEHOM
W opraHu3aTope, XoTa BCA MOA rpynna ¢ 6uodpmusnyeckmmm genamm YNCanTca
B oTAene «KKocmuyeckom norofbl», @ MHe BCE MeHblLUEe MPUXOANTCA 3aHNMaTb-
cA No6bMMON NaHEeTHOM TeMaTUKON.
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CrypeHyeckaa xun3Hb B./l. Mopo3a onucaHa B ero cobcTBeHHOW cTaTbe «Hosenna
o [loktope» B KHUre BocnoMuHaHui o LLknoBckom «Pa3ym, xu3sHb, BcenenHasa» (Mo-
po3 B. /. Hoeenna o [loktope // WWknosckuin U.C. Pasym, »un3Hb, BcenenHas / Pep.-cocT.
Bpeyc T.K. M.: iHyc, 1996. C. 179-188) n B 3ameTKax «Ha NbiNbHbIX TPONMHKaxX Aané-
KMX NnaHeT», KoTopble Ny6NMKYIOTCA B HacToAwel KHure (c.20), a o ero getcTee
W WKOJIbHBIX FOfjaX MOXHO y3HaTb NO ero NMcbmam gouke (c. 143).

O ctygeHueckon xun3Hn B.. Moposa BcnomuHaloT ero apysba: H.H. CrenaHaH (Cre-
daHoBny), E.A. pebeHHmkoB, A.W. EpemeeBa, T.M. Mynapuuk, IWN. Mensepesa
(PbkKOBa).

3TO BblJ10O XOPOLUEE BPEMA

H.H. CmenaHsax (Cme¢gaHoeuy), 0oKkmop
¢usuko-mamemamuyeckux Hayk, KpAO

MNepBoe BocnommHaHune o Bace Mopo3e — noABMICA HOBMYOK, BECHYLUYATbIN
TUXWIA ManbyrK C KOMHOW PbKUX KyApen. loTom oKasanoch, YTo ero nepese-
NN K Ham B acTpoHomumyeckyto rpynny MY c ®@ustexa (pr3mko-TexHMyeckoro
dakynbreta MI'Y). inA Hac 310 6b110 6€3yCNOBHLIM NPU3HAKOM reHUanbHO-
CTV HOBMYKa. Torga npoxoanna KamnaHua «ouncTku» Oustexa ot CTyAeHTOB
C «COMHUTENbHOWY» POAOC/IOBHON. Bace eLlé nosesno: cbiHa penpeccnpoBaH-
Horo nepesenu B MI'Y.

Baca Mopos3, HoBbI cTyAeHT rpynnbl A-21
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Mpwn 6onee 6nr3KoM 3HaKOMCTBe Baca oka3anca Becénbim 1 o6pbIM Yenose-
KoM. OH 6bICTpO coLwénca ¢ pebaTamu U3 rpynbl.

Ero pobpotoii yacto nonb3oBanncb, 0cobeHHO AeBOYKWU. Ha cnepyiolem
doTo nop HaseaHMem «Mbl TaHUyeM» 3aneyaTsiéH MOMEHT MepPBOMANCKOWN
LEeMOHCTpaLuK, Korga AeBOYKM TaHUyoT, a Baca gepxut 6onbluyto rpyay ux
naneTo.

TaHUbI Ha NepPBOMaNCKON AEMOHCTPaLMK

OCTaHOBMIOCb Ha HECKOMbKUX 3MN30[ax U3 Halen CTyHEHl{eCKOVI KU3HWN.

Mocne pacnpepenexuna no kadenpam Baca nonan Ha Kapenpy acTpoPrsnKu.
Tam Hac 6bino wecTb Yenosek: KapnuHckuii, Keapauxenu, Mopos, Mynapuuk,
Lernos n CrepaHosuy (310 A — B 6yaywem CrenaHaH). OcobeHHO capy»u-
NCb NocnefHNe YeTBEPO M3 3TOro cnmncka. Mbl MHOTO BpeMeHV NPoBOAUN
BMecTe, 1 3T0 Obl1o xopoluee Bpems. [TomHIo, Kak BacAa nomoran mMHe nasTb
[eTEKTOPHbI PagnonNpPUEMHUK, U TONbKO NMOTOM Al MOHASA, HACKObKO OH Obin
CHUCXOAUTENEH K MoeMy rlyboKOMY HeBeXeCTBY B pafiMoTEXHMKE.

OpHo Bpemsa Baca noppabatbiBan pacuétamu Ha apudpmomeTpe sdemepua
Masblx niaHeT. PaboTa 6bina ckyuHas 1 TpeboBana NoBbILWEHHOrO BHYMAaHUS.
OH He yknapbiBanca B 3afiaHHble CPOKM M3-3a BO3HMKaBLIMX OWKNOOK B Mo-
cnepHem 3Hake. Torga mbl ¢ TaHen Mynapuuk 6panucs eMy nomoratb, 4To6bl
OH He nnwnsca 3Toro 3apabotka.

B ero Xn3Hu HacTynun pagoCTHbIN MOMEHT — BO3BpPaLLEeHWE U3 CCbISIKM OTUa.
Mbl cka3zanu Bace, uto Hafio NPUBECTU B NMOPAAOK €ro KOMHaTy B KOMMYyHab-
HOI KBapTMpe 1 KynuTb LBeTbI K Npue3ay oTtua. He HageACh, YUTO OH CnpaBuUT-
cA, TaHA 1 A nownu emy NoMoub ¢ Y6opKoi. [MOMHIO, Kak MeHA YAUBUIIO, YTO
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3epKaso Ha [iBepLe NiaTaHoro wkada BCE NOKPbITo 6enbiMu noTékamm. Oka-
3a/10Cb, UTO 3TO CfieAbl ero 6pUTbA Nnepeq 3epkanom. [pyrux mect ans 6pu-
TbA B KBApPTMPE He 6bifo. Yke nocne npresna BacvHoro otua Mol cnpocunu,
noKynan nv oH ugeTbl. OH CMyLEHHO CKasas, uTo Kynusl, HO OHU OKa3anucb
NCKYCCTBEHHbBIMM.

Bacs »AéT BO3BPALLEHNA OTLA U3 CCbINKN

B deBpane 1952 roga Tpounx ctygeHToB — Lllernosa, Mopo3sa n meHa — B3A-
N B SKCMEANLMIO MO HABNIOAEHMIO CONIHEYHOTO 3aTMeHNA B TypKMeHNW.

3a HeCKONbKO AHEeN A0 3aTMEHWA, BNepBble 3a HECKOMNbKO NeT, B TypKMeHUn
BbIMan CHer, 1 MecTHble paboune He BbIlAW Ha paboTy. OHM YAUBAANNCH Ha-
Wwemy HeBexecTy: «Beapb cHer Bbinan! Kakas pabota?» Mostomy Bace u Mete
LLlernosy npuwwnocb cammm KonaTb AMy ana GyHAameHTa Teneckona.

Baca pomxeH 6bin Habnogatb KOPOHY ¢ pOTOMETPOM, B CO3AaHUN KOTOPO-
ro oH yyactsoan. [lporpamma HabniogeHun 6bina cnoxHoi. Hago 6bino Bo
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BpeMA 3aTMeHVA MeHATb GUALTPbI, CAeNaTb HECKOSIbKO SKCNO3MLUUIA pa3HON
AnuTenbHOCTU. B oblem, B3rnsHYyTb Ha KOPOHY HEBOOPYXEHHbIM FNa3oMm
6bIn0 Hekorfa. Bcé 310 oH BbinonHwA. Ho KakoBo e Obifio ero oropueHue,
KOrfia OKa3asiocb, YTO OH He CHAM KPbIWKY C 06beKkTnBa. Mbl Bce emy oueHb
COYYBCTBOBAJIN U PaCCKa3blBany, KAKOrO HEOOBACHNMOTO XEMUYXKHOTO LiBETa
KopoHa.

Meta Werno. (cneea) n Baca Mopo3 oTfbIxaloT Nocsie «CTPOUTESNIbHBIX» PaboT

OKOHUMB yHMBepCUTET, A yexana B KpbiM 1 HecKonbKo fieT He Bugena Bacio.
Ho, korga B 1963 rogy y MeHA 6blia rotoBa KaHAMAATCKasA AMccepTaums, a Ha
pykax 6bino aBoe geteld, Baca npeanoxun mHe cBoio nomotb no odpopmne-
Huto Bcex gen no 3awuTe B FAULL. OH onybnukoBan moii aBTopedepar, paso-
cnan ero no CNUCKy 13 cTa agpecos, 0bopmMIKn BCe HYXKHble Bymarn n faxe
poroopunca o 6aHkete B 6ydete TAULL. A 6bina oueHb 6narogapHa emy 3a
JT0.

NoToM Mbl ONATb MHOTO NIET He BUAENUCh. TONIbKO MHOIO MO3Xe, Yepes He-
CKOJIbKO NeT, OH npure3xan B Kpbim Ha KOxHyto 6a3y FANLL, pacnonoxeHHyto
Ha TeppuTopun KpbimcKkoin ob6cepBaTopuu, rae A pabotato. OH Mano U3MeHusI-
CA 3a BCe rofpl, YTO 5 €ero He BUAENA, U OCTaNCA TakNM »Ke A06pbIM, MATKAM
N NErkMM B 06LLEHNN YennoBeKoM. TaKUM OH 1 XKMUBET B Moel namAaTu. Al 6naro-
JapHa cyabbe 3a BCTpeuy 1 apyoby C HAM.



OU3TEXOBEL|, HA MEXMATE

E. A. pebeHHUKO8, 00KMOP (husuKo-MmamemamudecKux Hayk,
npogheccop Uucmumyma mamemamuku PAH

Baca Mopo3 nossunca B Hawew actpoHomuyeckon rpynne A-21 8 1950 ropy,
KOrfia ero v eLlé HeCKONbKMX CTYAEHTOB C «COMHUTENIbHbIMUY aHKeTaMu nepe-
Benun Ha mexmat MI'Y c ¢umsmko-TexHnyeckoro dakynsteta MIY. B 310 Bpems
OH HMYero He 3Han 06 aCTPOHOMWMK, HO, HA4YaB el0 MHTEePECoBaTbCA, BTAHYNCA
N BCKOpe CTan ropasfo KoMMneTeHTHee MHOIMX CBOMX OJHOKYPCHUKOB, KOTO-
pbIX acTpoHOMUK cheumanbHo obyvanu. Bace Booble 6binn CBONCTBEHHDI
METOANYHOCTb 1 JOOBPOCOBECTHOCTb, OH Obln OYeHb FNyOOKMM YesloBeKOM
He TONIbKO B HayKe, HO 1 B MMpe YesloBeyecknx oTHoweHui. bnarogapsa cso-
emMy TanaHTy, Spyanuumn n TpYAono6mto OH CTan KPYrHbIM U APKUM YUYEHbBIM.



NMPU TAKON <MOPO3HON» OAMUIIUUN
BACA BbiJ1 OYEHb TEMJ1bIM YEJIOBEKOM

A. Epemeesa, TAULL

B 1952 rogy cynbba 3abpocuna meHA Ha mexmat MIY, B acTpOHOMUYECKYIO
rpynny A-31, HO yXe Kak 4yenoBeka COBCEM He (U3NKO-MaTemMaTUyecKoro
cknaga... MeHa 6onblue yBnekana pomMaHT/yecKas CTOpOHa Haykn o Kocmo-
ce, 1 A fa)ke NonucbiBana CTUXM Ha 3Ty Temy... [loaToMy 1 Mo BnevatneHms
OT rpynmnbl U BOCMOMUHAHUA OTHOCATCA He K CaMOW acTPOHOMUU, a cKopee
K YUenoBeyecKknM KayecTBaM MOWX HOBbIX OJHOKALWHMKOB. MOVM OKpy»KeHu-
eM 1 6onbwmMK Jpy3bamMK (A C geTcTBa npegnoynTana apy»o0y C Manbuumw-
kamu!) ctanu Buta lyces, Vropb leHkuH n Qenvke UuypbiH, notom ewé un MNeta
Wernos. Ho Bca rpynna 3anomHmnach MHe 60MbLlol CNasHHOCTBIO, HAWVMK
3amMeyaTeNibHbIMU 1 BeCENbIMU Bevepamu Ha MpecHe ¢ nMporamu 1 NpoYrMmm
YroLEeHUsAMU, C MONAABCKUMM NecHAMU MeHu MpebeHHMKOBA Mo ero rutapy.

Ho 3anomHmnach 1 ogHa cepbé3Has 1 HeoXuaaHHasA BCTpeya-6ecena ¢ Bacen
Mopo3om. Hesagonro nepep okOHYaHMEM YHMBEpPCMTETa OH MOYEMy-TO 06-
paTvn BHYMaHWE Ha MeHs, BUAUMO, Kak Ha HECKONIbKO MHOPOAHDIN 35eMeHT
B rpynne A-31, cpean cepb&3HbIX U YBNEYEHHbIX GM3MaTUMKOB, 1 3axoTen
«HanpaBWTb MEHA Ha NyTb UCTUHHbINY». OH CKa3an MHe, YTO OYeHb BaXHO CO-
CPefoTOUNTLCA Ha KaKOM-TO 06beKTe, TeMe 1 Mo-HaCToALEeMY 3aHATLCA STUM.
3pecb OH, MO CyTW, BbIPa3u CBOM COBCTBEHHDIN YKe N36PaHHbIA UM KU3HEH-
HbI NyTb: MIK-acTpOHOMMUIO, HO, KaK YneHy KoMaHAbl «<MafnbymkoB LLIKnoBcko-
ro», eMy ouyeHb 65m3Ka 6bina M pagmoactpoHomua. NOMHUTCA, yxKe nocne
OKOHYaHWA, Koraa cyabba, onATb Xe ClyyaiHO, NoHavany 3abpocuna meHs
no pacnpegeneHnto B VIHCTUTYT UCTOPUX €CTECTBO3HAHWA M TEXHWKK, T.e.
B UCTOPUIO aCTPOHOMUM, MMEHHO Bacsa roBopun MHe o BaXKHOCTU cobupatb
CBefieHNA O ApeBHEKUTANCKMX HabnoaeHnax CBEPXHOBbIX... BaXKHbIX AA pa-
AN0aCTPOHOMMUN. ITO COefjMHEHNE CePbE3HOCTU COOCTBEHHbIX €r0 HayuHbIX
NHTEPECOB 1 KaKasa-To yesioBeyeckan OT3bIBUMBOCTb, TEMNOTA, NPOABMBLUIAA-
CA B CTPEMJIEHNN «HaNpPaBWTb Ha NyTb UCTUHHOW HayKn» eLlé OfHOro yeno-
BeKa, pa3 yX oH nonan B [pynny actpoHomoB MY, — BCé 3T0 ocTaBmno BO
MHe Hem3rnagumbln cnep n camble Ténsble BOCMOMUHaHUA o Bace, yenoseke
C TaKOW MOPO3HOM GaMuUnInEl N C TaKOW HENTETKON «POLOCIOBHOMY... A eLé
MHe Bcerfja JOCTaBAANO YAOBONbCTBUE BUAETb 3TO COYETaHME APKO-PbIKUX
KyZpen n yauButenbHO 6enoil TOHKOW HEXHOW KOXWM Nivua... B aTom obnuke
OuYeHb rAPMOHNYHO OTpaxkanacb U ero BHYTPEHHAA CYTb: MAMKOCTb, AOBpPOTa.
M 3T0 0cobeHHO CcTano BUAHO MHe Tenepb Mo ero 3ameyaTenbHbIM NMCbMam
nouke (cm. c. 143).



BACA MOPO3 HA 3K3AMEHAX N MOCJIE HAX

T. M. Mynap4uk, kaHoudam ¢usuko-mamemamuyeckux Hayk, UKU PAH

B oavH npekpacHbii AeHb A 3ameTuna, YTo B Hawew rpynne A-21 noasunca
HOBBIN CTYAEHT C KOMHOW PbIXXMX KYAPABbIX BOIOC 1 B OYKaX, U OH eLUé valle
MeHS ona3abiBan Ha Nnekunu. PaHblue pekopacMeHOM MO ono3fgaHuAaM 6bina
A, ONPaBAbIBasACb TEM, UTO XKMBY BMIVKE BCEX K YHUBEPCUTETY U He ycreBalo
6bicTpoTOM Gera HaBepcTaTb onosfaHue. Ho 3TOT pbIXKUI CTYAEHT, KOTOPbIN
onasfpblBan yalle MeHs, XXun ewé 6nmxe K YHUBEPCUTETY, Tak UTO ero u Mmou
onosfaHna 6binn ofHOW Npupoabl. B Hawel acTpoHOMMYeCKON rpynne no-
ABUNICA ewWwé oanH cTyfeHT, lOpa Keapauxenu, KOTopbli, Kak 1 Baca, 6bi1 ne-
peBeléH Ha MexmaT ¢ Ppu3nko-TexHnyeckoro dakynsteta MIY, BMmecTe ¢ ABy-
MA pecATkamy $um3TexoBUeB C «HebnarononyyHbiMu» aHkeTamu. CTypeHTbl
dakynbTeTa He oueHb 3afymblBanuCb Haf npuuvHoi nepesofa. OHKM Gbinw,
no cnosam ComKeHWLUbIHA, <AHEBHbIE U C MECHAMU» U HE OYeHb 3aAyMblBa-
NNCb O TEMHOW CTOPOHE »MN3HU «MO Ty CTOPOHY 3abopa».

BonblunHCcTBO NepeBeféHHbIX BbIbpano MexaHuKy, a Baca u tOpa — actpo-
HOMMIO. MHOTMe CTyAeHTbl aCTPOHOMMUYECKOTO OTAENEeHNA MHTepecoBanuchb
aCTPOHOMMEN CO LUKOJIbHbIX NeT: XOAWIN Ha NeKuun B niaHeTapwii, 3aHu-
Manucb TamM B KpYXKaX, CTPOWIM camopfesibHble Teneckonbl, MpoBOAWIN
acTpoHoMmumueckune HabnogeHus, a Baca cobmupanca nsyvatb agepHyo ¢pusu-
KY 1 acTpOHOMMeN BOBCE He UHTepecoBancs, HO oHu ¢ lOpon Keapauxenu
CcTpemMnnnch 6biTb NOGAKXE K dU3MKe N MONPOCUN 3aBeaylolero Kadeapou
lpuropua ®Oégoposunua CUTHMKA JaTb UM BO3MOXKHOCTb 3aHMMaTbcA Gu3n-
YecKnM 3KCneprMeHTOM. TOT 3aropesnca 1 Npeasioxua COBEpPLUEHHO HOBYIO
ONA TOro BpemMeHu Temy: MHbpaKpacHble HabnopeHWAa acTPOHOMUYECKNX
06beKTOoB.

Bacs v IOpa ¢ 3HTY31a3MoM BCTYNUAN B 3Ty HEBEAOMYIO UM 061acTb 1 Yepes
rog SOCTWIIN NepBOro ycrexa — 3apeructpuposanu cnektp ConHua B UK-
obnactu. lOpa nocsie 3Toro He BEPHYSNCSA K aCTPOHOMUM M B KOHLIE KOHLIOB
npobunca B KypuyaToBCKUiA MHCTUTYT, a Ans Bacu VIK-cnekTpomeTtpus cTtana
LESIOM KU3HN.

Ha TpeTbem Kypce acTpOHOMaM neKkuun no TeopeTnyeckon ¢Gpuamnke cran
yntatb Nocnd Camyunosuy Lknosckuin (Jokmop, Kak nob60OBHO ero Hasbl-
BaNu oKpyxatowwue), n Baca «nponan». OH BNOGUSICA U B aCTPOHOMUIO, 1 B
Jokmopa. B [Jokmopa Henb3a 6b110 He BAOOUTLCA. TanaHT 1 TeMnepameHT
Kunenu B HEM U BbINNECKMBANNUCL Ha caylwatenei. A Beab 3TO 6GblIM YNCTO
yuyebHble nekuun ¢ YETKMMI GOPMYNMPOBKaMU 11 TOUHBIMUK onpeaeneHnamm!
B KoHUe 3aHATMI cocToAncA 3K3ameH. Hac nepenonHAno 4yyBCTBO BOCTOpra
nepepn Hawvm nNpodeccopom, U Mbl NOCTE SK3aMeHa npenogHecnn emy 6y-
KET 13 CMPEHU 1 TIoNbMaHOB. byKkeT 6bin Tak BeMK, YTO HY B OfHY Ba3y BNne3Tb
He MOr, U Mbl MOCTaBUIM ero B 6onblloe SMannpoBaHHOe Beapo. [oKTop
6b11 foBONEH, NO6Marogapun Hac, a MOTOM TUXO U He3aMeTHO OCTaBun BykeT
1 Begpo B 6ubnmoteke. Ham Hago 6bino forafatbCA, YTO OH HE MOXET B3ATb
LBETbl JOMOW — B 3TO BPEMSA OH KU C >KEHOW 1 ABYMA MalleHbKUMU AeTbMU
B KPOLLEYHOI KOMHaTYLLKe B 06LwexnTny Ha CTpoMblHKe!
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C ocenmn 1952 ropga W.C. LLknoBcKuI cTan BeCTr CneuKypc no pagrMoacTpoHo-
MUV ANA CTYAEHTOB-acTPOOU3UKOB YETBEPTOrO 1 MATOrO KypCoB. ITo 6biio
peakoe cyactbe — HabnogaTb 3a POXKAEHNEM HOBOW HayKW 1 CyLWwaTb O Hell
OT ofjHoro n3 eé TBOpLOB. B ycTtax JJokmopa 310 6bl1 aBaHTIOPHbIA POMaH,
MONHBIA TalH 1 3arafoK, KOTOpble OH HaM pacKpbliBas B MpoLecce YTeHus.
Jlekumu cnywanu He TONbKO CTyAeHTbl, HO 1 coTpyaHuku FTAULL n gpyrnx uk-
CTUTYTOB, T.e. BCA acTpoHoMuueckaa Mocksa. U.C. pacckasbiBan o CBONCTBAX
AKTUBHBIX ranakTuK C X XapakTepHbIMU BbIOpOCamMuy, O BCMblLKaxX CBEPXHO-
BbIX, 338 UCTOPUEN NOABMEHNA KOTOPbIX OH C/IeAMA MO KUTAaNCKUM XPOHUKaM,
o npupopfe ceeveHna KpaboBnAHON TYMaHHOCTW, O 3HAMEHWTO Tenepb Jin-
HUW V3NyYeHUs MeX3BE3AHOro Bogopoda A 21 CM, MHTEHCMBHOCTb KOTOPOW
OH paccyunTas, 0 BO3MOXKHOCTN HabnoaeHNA Jpyrx PaguonvHnA B CnekTpax
KOCMUYECKMX WMCTOYHMKOB. Becb 3TOT MOTOK HOBbIX 3HaHMIN 3axnécTbiBan
1 yBneKan Hac.

Nocnd Camymnnosuy LLIKNOBCKWI unTaeT nekuumo
acTpodum3nKam BTOporo Kypca rpynnbl A-21

Baca Bckope cTan cBoUM B rpynne, rpynna e 6bina oueHb Apy»KHad, IKk3ame-
Hbl CAaBany BCe BMeCTe 1 BCeraa »aanv nocnegHero caawouero. Ecnm sk3sa-
MeHbI ObIfv BECHOW, Nocnie ciaum exanu Ha peky, B Ounu unu CepebpsHbIN
Bop, n kKatanucb Ha nogke. Baca Torga Top»KeCTBEHHO TOMWUJT CBOW KOHCMEKTb,
cocTaBneHHble BO BpeMA noarotoBku. OH He nucan wnapranok Ha y3kux Oy-
Ma>KHbIX JIEHTOUKaX U He NpATan Ux B 60TVHOK, @ YECTHO NUCan KOHCNEKT Ha
6ymare ¢opmaTta A4 1, KOraa KoHYas ero, OKasblBanocCh, YTO OH yxe BCEé no-
HAN 1 3aMOMHUII.
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Mbl MHOTO rynanvM No MOCKOBCKMM YNMLIAM U MO OKpecTHOCTAM MockBbl. A B
anpene [eta LWernos yBnék Bcex B KyunHo, poTorpadmpoBaTb MeTEOPHbIN
notok Jinpumabl. (Onepauna «daéwb npugbil») WTyk pecatb ¢otoannapatos
YKPenunu Ha aepeBAHHON paMe 1 HampaBuiM HOYbIO B HEBO C OTKPbITbIMU
3aTBopamu. Mpeanonaranocb, YTo 3a HeCKONbKo YacoB 6yayT cpotorpadu-
poBaHbl KOnbLEeBble Cliefbl 3BE3, Nepey&pKHyTble cnefamm meTeopos. eTa
npegynpexgasn, 4to Houb 6yAeT XonoAHas, Mbl yTENAUANCD, Kak MOINW, U yre-
rMNCb Ha Kpblle naBuiboHa. Ho Houb Gbia Josnras, Mbl CUNIBHO 3aMép3nu,
NOAHANWCD W CTanu Npbiratb NO Kpbiwwe. Korga B KOHUE Mbl MPOABUAN NNEH-
KW, pa3fanca obLwumin XoXoT: NpaBuibHble Ayrn 3BE3HbIX TPEKOB NOMOPYEHDI,
1 BMECTO Kosel, BUAHbI KpuBble YepBAYKKU. HO 3aTO Mbl BUAEN MHOXeCTBO
MEeTEeOpPOB M KaXkAblll ycneBan 3aragatb »enaHue!

Marns TepsaeBa, Baca Mopo3 u 3auk AHppees (cneBa Hanpaeo)
KaTaloTcA Ha JlofKe nocne 3K3ameHa

B cBom cTygeHueckue roapl Baca xun oguH, 6e3 poanteneid, Ha Ky3Heukom
MocTy B ManeHbKOW KOMHaTKe, BbIFrOPOXKEHHO 13 6biBLLEl 60bLIO BYpiKy-
a3HOW KBapTMpPbl C BbICOKAMMU MOTONIKaMWN, NEMNHUHON Ha HMUX U MapKETHbIMU
nonamu. K sTomy BpemeHu KBapTupa npeBpaTiiacb B HacToALWY0 «BopoHblo
cnobopKy» M3 MHOXeCTBa TECHbIX KOMHATYLUEK, HaceNEéHHbIX BETXMMU CTa-
pYyLWKamuy «13 ObIBLUNX». YKe B HaLUW AHV O4MH NPeAnpuMMUYmMBBIA fenew cTan
nocsieoBaTeNbHO PacWMPATb CBOIO XUIMoWwaab, MPUCOEANHAA K HEWN KOM-
HaTbl OAMHOKMX CTapyLUeK Nocsie nx cMepTu.

BacviHa KOMHaTa Bbirnisgena JOBOJSIbHO 3anyLeHHO. Y Hero He 6bio HU Bpe-
MeHMU, HN YMeHUs, YTOObl CNIeauTb 3a Held, Tak UTo TaM 6blsIo He OYeHb YIOTHO,
npaBga, OrPOMHbIN WKad, HAOWTBIN KHUFaMu, CTY>KA el YKpaLleHUEM.

Opexpa Bacy coBcemM He npor3Boguna BrieyatTieHUs 6€QHOCTM N HEYXOXEH-
HOCTW. Mbl 1 CTyAeHTaMM He 3ameyanu B Hell 0cobblX HefOCTaTKOB (B TO No-
CNleBOeHHOe BpemA Bce OblIn 0AMHaKOBO 6efAHbI), HO M NOTOM, paccMaTpuUBan
cTapble poTorpadum, Toxe nx He yBMUAANM.
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»Kun oH Ha cBoto cTneHAUto (MpaBaa, NMOBbIWEHHY0) 1, Kak MHorMe pebsaTa
13 OOLLEXUTNA, HE NMEBLUVE JEHEXHON NOAAEPKKN poAnTENeN, Kak-To ymy-
APANCA CBOAUTb KOHLbl C KOHUaMW. Haw ofHOKYpPCHUMK, HbiHe npodeccop,
EBreHnin AnekcaHgpoBuy lpebeHHNKOB (a Torga NpocTo MeHsA), yTBepPKAaeT,
4TO, Monyyasa MOBbILEHHYIO CTUMEHAUI0 1 0beaas B YHWBEPCUTETCKOW CTO-
NOBOW («Cyn Ha NepBOE, YUTO-TO MSACHOE Ha BTOPOE M KOMMOT HA TPeTbe» —
C YyBCTBOM BCMOMMHAET OH), XyA0-6€4HO MOXHO 6blI0 NPOKOPMMUTLCA, HO
feHer Obino BNPUTbIK, 1 BPeMA OT BPeMeHV NpUXoAuIoch nogpabartbiBaTb.
B 4acTHOCTW, OH C APY3bAMU U3 OBLLEXMTIA YaCTO pa3rpy»kan BaroHbl, a Baca
paccunTbiBan Ha apudmometpe sdemepubl Masbix MAAHET U BPema OT Bpe-
MeHU NpoAaBan KHUMM u3 cobpaHna oTua.

Baca Mopo3 Ha MynkoBcKom MepuaunaHe

Ha nAatom Kypce CTyAeHTbl-aCTPOHOMbI MPOXOAWIV NPEAAUNTIOMHYIO NpakK-
TUKY. 3BE3OHUKM ObiNn HanpaereHbl Ha A6GacTymaHCKylo obcepBaTopuio,
HebecHble MexaHMKK MPOXoAuAM NpPaKkTUKy Ha cBoell Kadeape B Mockse,
YyacTb acTpodum3amnkos bbina HanpasneHa B KpAO, a ocTanbHble CTyAeHTbl —
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B [ynkoso. [MorogHble ycnoBuA He MO3BONAAN MPOBOAUTb PeryiaspHble
onTnyeckne HabniopeHus B [MynkoBcKol obcepBaTopuy, Tak UYTO XO3sieBa
OrpaHNuYMBaNCb 0H630PHBIMU NIEKLMAMM, SKCKYPCUAMM MO MaBUIbOHaM, ce-
MWHapPCKMMKU 3aHATMAMKU. Baca no Hasopke ®. CuTHMKa cTpemunca B OT-
fen B.A. KpaTa Ha conHeyHylo yCTaHOBKY, HO MOMacTb K HeMy He cmor. Emy
He OTKa3blBanu, HO 1 He JoMycKanu Ao HabniogeHWin no-HactoAwemy (no-
Bugmmomy, Kpat npegnouén emy torga Bagnma KapnuHckoro). B pesynbrate
ocTanbHble OKa3anncb npeaocTaBieHHbIMU cammnm cebe, y Hac obpasoBanoch
cBo6GOHOE BpemA 1 NOoABUIACh BOSMOXHOCTb NOryNATb Mo JIeHWHrpagy, ero
napkam n mysesm. Hawa «nynkoBcKas» rpynna NOMHUT, Kakoe c4acTbe Mbl UC-
nbiTanu, Korga nepenesny Yyepes 3abop B 3aKpbITblli ANA NoceTUTeNen oceH-
HUA LlapCcKocenbCKUin MapK, COBEPLUEHHO GE3MIOAHbIN U OYEHb KPACUBbINA.
Bbinn mbl 1 B MNeTeprodpe. OgHM CIOBOM, Mbl MTPOHUKANCH HE CTONIBLKO My-
KOBCKMM, CKOJIbKO NeTepbyprckim Ayxom.

Mbl ¢ Bacelr, K TOMy e, cTapaTenbHO M3ydyanu KHury AnbodseHa «Kocmumye-
CKafA 3neKTpoAnHaMUKa», PYCCKUIA NepeBog KOTopol 6bii n3aaH B 1952 roay.
Camoe cunbHOe MOE BrneuvaTneHne — OT TOro, Kak Baca nsyuyaeT HOBbIN He-
3HaKoMbIn maTepuan. [naga Ha Bacio, A BMAena, Kak YesioBek CMNOKOWHO 1 Me-
TOAUYHO pa3bupaetca B npegmeTe, ryboKo BHMKaA B YaCTHOCTU 1, BMeCTe
C Tem, NOHVMaA ero Lennkom. Baca 3a pyky npoBén meHA yepes 3ToT nabu-
PUHT, TPYAHbIA TEKCT CTAHOBWICA ACHbIM U NPO3payHbiM ANiA MeHA. YBbl,
HOBbIX 3HaHW MHe XBaTWNO HeHagonro, a BacAa ycBoun KHWry nonHOCTbIO
1 HaBcerpa.



HALLA rPYNNA BblIJIA OMEHb AAIPYKHOW, CIJIOMEHHOM
I. Meoseodesa (Puixkoea), TAULL

Hala acTpoHOMMuecKas rpynna cpasy HeCKOIbKO OTAeNIMNacb OT OCHOBHOTO
Kypca, Tak Kak HeKoTopble ieKLMM Mo MaTeMaThKe Ham YnTanucb oTaenbHO.
Kome Toro, c nepBoro »e rofga Hayanucb aCTPOHOMUYECKME AUCLMUMINHDI, KO-
Topble Mbl cnywanu B FTAULL, Ha KpacHoi MpecHe. 3a aepeBAHHbIM 3a6opom
C KaJMTKOW CKPbIBaNCA JOBOMbHO OOJbLUION YYaCTOK C ABYMs KanuTasibHbIMU
30aHUAMK, rae pa3meLlanucb oTaesnbl, nabopaTopun 1 ayaMTopun NHCTUTYTA,
a BO iBope — GallHu TeENeCKonoB, CTONObI Af1A HabMIOAEHUI C NePEHOCHbIMN
WHCTPYMEHTaMM 1N HECKOJIbKO CTapbIX AePeBAHHbIX JOMMKOB, B KOTOPbIX [0-
XKMUBanu CBOW BEK Yxke He paboTaBlume yuéHble (C.H. bnaxko n C.B. Opnos)
C cemMbsIMU. 3enéHblil ABOP C KNyMOOW, CUPEHbI0 U CKamMeeuKamu, LePeBbs,
BOMEN60sIbHasA NNoLWaAKa, BCE Takoe NPUBETIMBOE, CMOKOMHOE, AOMALUHeE.

Bokpyr Kunena Becénan cTyaeHYeckasn um3Hb. Yacto 6biBanm BeyeprHKM —
06bIYHO Ha KBapTMpax MOCKBUYEN UK B 00LWeXnTUn Ha CTpombiHKe. Becenu-
NINCb, CTaBUAW Wapagbl, HO HGonblue Bcero pasrosapvBanyi U COPUIN Ha ca-
Mble pa3Hble TeMbl. 3aaAnbiMK cnoplymkamu 6binu XeHa NpebeHHNKoB, rma
KapnuHckun, Meta Wernos, Baca Mopo3, Hy 1 ocTanbHble 3aBOANTNCD.

T. Mynapuuk, H. CredpaHosny, B. Mopo3 n H. LLlaxoBckoit B 300napke

Baca Mopos, Tak e, Kak [eHa Pocnakos un lOpa KBapauxenu, npuwén K Ham
¢ dm3sTexa. OH 6bin cepbE3HbIM, C FONIOBON NOrPY>KEHHBIM B HaYKy CTYJEHTOM,
e3aun Ha 3aTMeHusA, 3aHnmanca B cemmHape W.C. Wknosckoro, a notom A.C.
B3AN ero B CBOW oTAen paguoactpoHomun. Ho B cBobopHOe OT HayKu Bpems
Baca u lNMeta wanunu Kak getu. Ha 8 mapTa, HaNnprMep, NoJapwnn AeBYOHKaM
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KOpOGKy n3-nog O6YBVI, KOTOpadA npu OTKPbIBaHM B30OpBaJiaCb 1 3a HaXxoAuB-
LWMMWNCA B HEN opexamMmu NpuwnocCb nonsaTtb Noa Ctonamu.

MHorpa mbl — TaHs, HaTtalwa, a v lNMeTta ¢ Bacelhr — BMecTe roToBUINCH K K-
3ameHam. lMeTsi ¢ yaOBOJIbCTBMEM U CaMbIMU MPOCTbIMU COBaMU OOGBACHAN
HEerMnoHATHOE, a Baca BooOLLe He MOr NpeacTaBUTb, Kak MOXXHO UTO-TO He Mo-
HUMaTb. leHun!

Hawa rpynna 6bina oueHb ApyxHas, CNNoYEHHadA, Mbl MHOTO GblBanin BMecCTe
N Ha 3aHATWAX, U B CBOOOAHOE Bpems, 1 MPOrynnBanu Toxe BMeCTe, 3a 4To
Hac BCex BMecTe M necoumnin. 3aHATAA NPOXOAWN TO B MMaBHOM 34aHUN Ha
Moxosow, To B TAULL, Ha MpecHe. A no gopore — KnHoTeaTpbl: <bapprkagbl»
n «loBTOpHOro dunbMa», 300MapK ¢ ropauMmn bybnrkamm u ewwé MHoro co-
6na3HoB. KoHeYHO, 3TO He Bcerga NpUXoamnnocb Ha yyebHoe Bpems, HO UTO
6b1510, TO 6bIN10. Kak-To Kypce Ha BTopom no gopore n3 FAULL mbl cBepHynu
B «[TOBTOPHbIN», @ Ha NEKUMIO MO MOMNTIKOHOMUK, KOTOpasA Kak pa3 B 3TO
BPeMA HauyMHanacb, Npulia C MPOBEPKOM MOCEeLaeMOCT Halla cBupenas
KpacHobaeBa, 3ampaekaHa. OfMHHagUaTb MPOryfbLIVKOB U3 acTPOHOMUYE-
CKOW rpynnbl C Tex Nop NOMUHANUCh Ha BCEX COBPaHUAX.



PABOTA B AJIMA-ATE

T. M. Mynap4uk, kaHoudam ¢usuko-mamemamu4ecKux Hayk,
UKU PAH

B 1954 rogy cTyoeHTbl aCTPOHOMWYECKOTrO OTAESNIeHUA MexmaTta OKOHYWU
YHUBEPCUTET 1 MOMYYUNIN pacnpefeneHna B camble pasHble mecTa. [lBoe —
B. Mopo3 n a — 6binn pacnpegeneHsbl B Actpodursnyeckuin uHCTUTYT AH Ka-
3axckort CCP (Mbl Tyga nonpocuancb camu nocie Hawewn cBagbbbl), roe au-
pekTopom 6bin akagemuk Bacunuii MpuropbeBuy OeceHKOB, UMs KOTOPOTO
WHCTUTYT CTajsl HOCUTb BNOCNeACTBUN. VIHCTUTYT pacnonoxeH Ha KameHckom
nnaTo — MoJiIoroi MowaAKe Ha CKIOHEe OAHOro U3 XpebToB 3annunCcKoro
Anatay, npuHagnexawmx cucteme rop TaHb-LLaHA. KameHckoe nnato nexut
Ha BbicoTe 1450 Km Ha gopore, ugywen ot Anma-ATbl B ropbl. [TocTpoiku
ob6cepBaTopun WK BAONb Aoporu, No obeum eé ctopoHam. [lopora npe-
pblBanacb 3gaHveM ACTPOOU3NYECKOTO MHCTUTYTA, HUXKE LMW XWUible JOMa,
BblLLe — MaBUNIbOHbI TeneckonoBs. CripaBa pacnonarancsa MakCyTOBCKUIA Tene-
cKkon (c HUM paboTana f) ¢ AgnameTpom o6beKTMBA 50 CM U GOKYCHBIM paccTo-
AHMEM 120 cM. DTOT HOBBIN, «C UrOSIOUKIW», Tenieckon 6bin n3rotoeneH B MOU
W npepgHasHayeH ANA M3yYeHUA TOHKOW CTPYKTYPbl ra3omnbifieBbiX TyMaH-
HocTelr. TymaHHOCTU doTorpadrpoBany Yepes CTeKNAHHble CBETOGUNBLTPSI
1 nonapougbl. Ana Kaxpon sblbrpanucb 6nn3Kne 38E3abl, rMANPYA MO KO-
TOPbIM MOXHO ObINO NOMYYNTb CHUMOK TYMAaHHOCTU B LEHTPE NoJiA 3peHns
Teneckona. MNpu rmanpoBaHMn Hago 6blIo, AENCTBYS KMOUYaMK, YOEPKMBATb
3Be3/y Ha KpecTe HuTel. XOTA YacoBOWN MexaHM3M Tefieckona 6bln XopoLlo
OTNa)keH, TOHKMe HabnoaeHna TpeboBanu TLWATENbHOrO MANPOBAHMA, Tak
UTO HabOJATENb HUKAK HE MOT OTOPBAaTbCA OT OKynApa. Hag HUM npu 3Tom
CUANO yCbiNaHHOE 3BE3aamm Hebo, a OH He CrycKan rnas ¢ KpecTta HUTEN.

MnaBHbIM Ha Teneckone 6bin OMUTpUA AnekcaHapoBuYy PoXXKoBCKUA, a A —
OeXypHbIM HabntopaTenem. Mos paboTa 6bina npoctasa n 6eCcXUTPOCTHaA, HO
TpeboBana 60NbLIO TIWATENBHOCTU M aKKyPaTHOCTU U3-3a cepbé3Holi Tpebo-
BaTenbHOCTV OMutpua AnekcaHgposmya.

CneBa oT goporu ctoan naBuiboH 50-cm pednekTopa lepua, nonyyeHHOro
no penapauuam n3 lfepmaHum nocne BouHbl. Ero otgany B nonHoe Bnage-
Hue B. Mopos3y. Teneckon 6bi1 N3roToBfieH B [epmaHnK, HO 3a BPEMSA BOWHbI
1 NepeBO3KM NoTepsAn JOH6POTHOCTb N YCTONUMBOCTb, Tak YTO Baca «xnebHyn
C HUM ropsa», BbINONHAA NpocbOy B.T. OeceHKoBa 0 GOTOINEKTPUYECKMX Ha-
6/1104€HNAX ACTPOHOMUYECKNX OO EKTOB.

B KaccerpeHoBckom ¢pokyce Teneckona Bacsa yctaHoBun GoTO3INEKTPUYECKUN
doTomeTp Ha BUAMMYIO 06NacTb CNeKTPa, KOTOPbIN OH CaM CKOHCTPYMpOBan
N M3roTOBMJI B MEXaHWYeCcKoW MacTepckon AcCTpodr3NYeCcKOoro WUHCTUTY-
Ta C NOMOLLbIO TaMOLIHUX MacTepoB. Ha Bxope ¢oTomeTpa Baca yctaHoBun
Anadparmy — 3epKanbHyl0 NnacTyHy C ManbiM OTBEpPCTMEM, NpouapanaH-
HbIM B OTpa)kalollem Cfloe, Tak UYTO YrJIoBble pasmMepbl Bbipe3aeMoro 3TON
avadparmoit nona 3peHns 6blIM ropasfo MeHbLUe YrnoBbIX Pa3MepoB AUCKa
nnaHetbl. i3mepurTenbHaa TexHuKa Obina oueHb NpuMUTUBHA. CrcTemMa Tene-
ckon - poTomeTp TpeboBana TWATENbHOIO MMANPOBAHUA C MOMOLLbIO TOHKMX
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Kntoyen. O6bIYHO B HabnloaeHMAX JOMKHbI ObINM yyacTBOBaTb ABa YenoBeKa:
OAVH rMAMpPOBan, a Apyron 3anmucbiBan OTCYET ranbBaHoMeTpa. Baca nocte-
NeHHO CoBEpILEHCTBOBAN 3TOT GoTomeTp'.

OpHako npexpe Bcero Bacunun Npuropbesuy QeceHkos nopyumn Bace pas-
pabotatb ¢$oTo3NEKTPUUECKNA POTOMETP Afs HAbNAEHUA HOUYHOro Heba
N 3o4MaKanbHoro ceeta. Baca coopyaun Tpyby c 06bekTVBOM AMaMeTPOM
5 cm, grnadparmolii, Bblpe3sasLueli B ero $poKanbHON NIOCKOCTA Yron OKono 2°,
nunH3on ®abpu, ceeToPrnsTpom 1 OY € NAOCKMM KaTOAOM, YCTaHOBWI CBOWA
boTomeTp Ha BepTMKanbHO-a3MMyTanbHbIA WTATUB WU Hayan HabngeHus.
Bacs roeBopun notom, uto pabotaTtb C Takum GOTOMETPOM 6blI0 Hey[o6HO:
KOOpAMHaTbI NPUXOANSIOCH CUUTBIBATL MO KPyram, a CUrHan — Mo NoKasaHuo
rafibBaHOMeTPa, U OH OYeHb YAUBUIICA, KaKoW GONbLUION CHrHan Nony4nncs
OT COBEpLLEHHO TEMHOTO Heba’.

Oupektop UHcTuTyTa Bacunuii MpuropbeBry PeceHKOB Cymen opraHn3oBaTb
YETKMIN pabounin pacnopafoK Ans rpynmnbl COTPYAHMKOB 06CcepBaTopum, Noa-
[ePXKMnBaTh TamM JUCLUMNANHY U BO3OYAWTb HayuHbI SHTYy3na3M. Ha obcepBa-
TOpUW PErynapHO NPOBOAUINCL CEMMHapbl C 0630PHbIMK JOKNagaMu 1 Co-
0o6LeHAMYM O HOBbIX pe3ynbTaTax.

OH yBNEKCA NPoLeccoM U3roToBneHnsa NpubopoB, Hamnmcan HeCKosIbKO cTaTell Ha
3Ty TeMy 1 ony6nauKoBasn KX B HayyHbIX »KypHanax. Ha 3Tom Teneckone B. Mopos
n A. XaputoHoB npoBenu B okTAbpe 1956 roga HabnogeHna Mapca Bo Bpems ero
Bennkoro npoTMBoCTOAHMA U ONpeAenunn APKOCTb W MoKasaTenn LBeTa OTAesNb-
HbIX YYaCTKOB ero NoBepxHocTu. ITa paboTa Hblna notom onybnrkoBaHa B «ACTpo-
HoMUYecKom XypHane» (Mopos B. /., XapumoHog A.B. ®oTosnekTpnyeckas $oTo-
MeTpua feTtanen nosepxHocTn Mapca // AcTpoHommnueckun XypH. 1957. T. 34. N2 6.
C.903-920).

Cnepytowmin pa3 Baca Habniogan Mapc Bo Bpema npotmBocToAaHuA 1963 ropa Ha
125-cm Teneckone OxHol ctaHuun TAULL. Torpa B ero pacnopskeHun 6bino gBa
CNeKTpoOMeTpa: MPU3MEHHbIN 1 AUPPaKLUOHHDLIN, MNepeKpbiBalolwme WHTepBan
oT 1,2 0o 4,2 MKM, 1 OH NONYYM Ba)KHble pe3ynbTaTbl: 0OHaPYXNN CBA3aHHYIO BOAY
B MapCUaHCKNX MUHepanax u yToOUHWA BENNUYNHY [aBneHna B aTMochepe nnaHeTbl.
CBow pe3ynbTaThl Baca onybnvkoBan B «ACTPOHOMUYECKOM XypHane» (Mopos B. Y.
NHopakpacHbiii cnektp Mapca (A 1,1...4,1 MKM) // ACTPOHOMIYECKNI KypH. 1964.
T.41.C.350-360).

Ewé pa3 oH Habnogan HouHoe cBeyeHve aTMochepbl B 1958 roay B Jlonapckoii.
Bacs, Hatawa lanbneprHa n Tamapa Magbiwesa HaBecTUAn Tam meHs, l0py lanb-
nepviHa 1 Bonogto Magpbiwesa 1 Mbl BMecTe BcTpeyanu HoBbli rog nog denepsepk
NoNAPHbIX CUAHMIA. Bacsa ycTaHOBMN MHGpPaKpacHbI CNeKTPOMETp B Hallel Ha-
6nogaTenbHON ByaKe 1 NONYYN NPEKPaCHbIN CNEKTP HOYHOro Heba B MHTepBane
1,2...3,4 MKM. Mbl yAVBRANNCD 3TOMY pe3ynbTaTy Y OObACHANN ero CKIOUYNTENbHO
HM3KOW TemnepaTypor BOKPYF Hac, CYMTas, YTO pa3 y HacC Tak XOJIOAHO, BO3MOXHO,
BbIMep3nn 1 6onee BbiCOKMe cnon aTMocdepbl, YTO, MO-BUAVMOMY, YBEANYMIIO eé
npo3padyHocTb ansa NK-nsnyuenus. Baca onybnmkosan csoli pesynbTaT (Mopos B. /.
WNHdpaKpacHbI cnekTp HOYHOro Heba Ao 3,4 MKM // ACTPOHOMUYECKUIA »KypHar.
1960.T.37.N2 1. C. 123-130).
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Ha 06cepBaTopuio YacTo NpUe3Kanu CeLmaniicTbl, 3aH1MaloLMECs CXOHOM
TemaTuKoit, — H.b. usapw’, .M. Hukonbckuin®, H. H. Mapuiicknin® n apyrue.

H.B. AvBapu oxoTHo paboTtan ¢ BacvHbiM $poTOMETPOM HOUYHOro Heba. OH
Obl/T UENIOBEKOM CUJTbHBIM, MOJIHBIM MXWU3HU U SHEPTUM, OYEHb JOOPbLIM U OT-
3bIBUYMBbIM. OH XOPOLUO MUrpan B HACTOMbHbIN TEHHWUC, Y BCE COTPYLHUKMN 06-
cepBaTopum cberanncb CMOTPETb Ha €ro UrPy C PasHbIMK CMeSibYakamu, XOTs
CaMu He pUCKOBasv BCTynaTb B 60IA.

Ewé opgHa rpynna cobrpanacb BOKPYr CamOAeNbHOM PYNeTKM C SKBaTOpuasb-
HbIMU KOoopAuHaTamu 3B€3a. B.T. DeceHKOB pa3BMBan Teopuio 3BE3HbIX Lie-
noyeK 1 Benes MHe KpYTUTb PYNETKY, UTobbl JoKa3aTb, UTO CllyYalHbli HAbop
TaKMX KOOPAMHAT He MOXET NPMBECTU K 00pa3oBaHuio Lienovek. Baca nomor
MHe cenaTb 3Ty pyneTky, A KpyTuna e€ B xonne obcepBatopmm, a CTOABLWINN
BOKPYr Hapog Aenan cTaBku. OTo Obifo oueHb Beceno, a Bacunuio Mpuropbe-
BMYUY Aa>Ke N He MOrna NPUIATA B FONTOBY MbICJ/Tb O BO3MOXXHOCTM @a3apTHbIX NP
B €ro BlafeHmnaAXx.

Lpyrum roctem obcepsatopum 6bin I. M. Hukonbckunin. B Kpyr ero uHtepecos
Bxogmna ¢usmka ConHua, 1 OH Npuesskan B MHCTUTYT Ha CONMHEYHYIO YCTaHOB-
Ky K Mugxaty laHmesnuy Kapumosy, 3amectutento B.T. ®eceHkoBa. Mbl ¢ Ba-
cern n feHa Hukonbckun ¢ »keHor Komon apy»xunu cembamu. lMocne Hawero
oTbe3fa oHU paboTanu Ha obcepBaTOPUN Y KUNW B HaLLIE KOMHaTE.

Bacunuin Tpuropbesuny «npaBui» CBOMMMW COTPYAHMKaMK TBEPAON U Apyxe-
CTBEHHOW pyKoM. OH YacTo cmAryan Tynyw 1 6ecCMbICNIEHHYI0 AUCLUMNIIUHY,
TunuuHyto ana CCCP. Y Bcex COBETCKMX CRy»Kalmx paboumnin geHb Obi1 ¢ 9
[0 18 YacoB KaxAaplin pabounin AeHb, BKoYasa cy66oTy. Bacunuin Mpuropbe-
BWY 41A COTPYAHUKOB 06CcepBaToOprv N3MEHWN PacnopanoK AHA ansa cy660Tbl
1 caenan nepepbiB Ha oTablX ¢ 15 go 18 yacos. B 15 yacoB paboTa Ha o6cep-
BaTOPUWN KOHYanacb, K UHCTUTYTY Nofasanacb rpy3oBas MallMHa U COTPYAHU-
Ku exanu B Anma-Aty 3a npoBu3uein. Takum obpazom, QeceHKOB yCTaHOBUN
Ans cyb60Tbl YKOPOUeHHbIN pabounii AeHb 3a40Nro Ao TOro, Kak CMArYuIncb
CoBeTCKMNe MOPAAKN.

Mpupopa obcepBaTtopun Nopaxasna *KUBYLLNX B HEN COTPYAHUKOB.

Bo-nepBblx, eé oKpy»Kanu npekpacHble ropbl C BepLIMHAMK, NMOKPbITbIMY CHe-
roM, U KpyTbiMU CKNoHamu. Pabourie CTonbl COTPYAHVKOB NMOMELLASIUCh B KOM-
HaTax ACTPOdM3NYECKOro MHCTUTYTa U HUYEM OCOOEHHbIM He OTINYaNUCh
OT 06bIUHbIX PpaHePHbIX KaHLENAPCKUX CTOMOB C XeCTAHbIMA MHBEHTapPHbIMU
Homepamun. Ho CcTouno nogHATb rofioBy OT TeTPafKu C HabnoaeHNAMM, Kak
B3rAL Cpa3y BCTpeyasn 3TV npekpacHble ropbl. IHoraa, npamo Kak y [hxeka

Oueapu Hukonaii bopucosuu (1921-1993) — npodeccop, JoKTOp Pr3nKo-MaTeMa-
TUYECKMX HayK, aCTPOHOM, MaTeMaTHK, anbMiUHUCT.

Hukonbcknin feHHaguin Muxainosuy (1929-1982) — COBETCKMI acTPOHOM, MpPo-
¢deccop. OcHoBHble TpyAbl B obnactt Gpusmkmu CosHLA U aCTPOHOMMUYECKOro npu-
60pPOCTPOEHMA, 3aHNMANCA TaKXKe U3YUEHNEM MIIAHET, MEX3BE3LHON cpeabl, 304u-
aKasIbHOro CBeTa, CBEYEHUA HOYHOTO Heba.

Mapwuiickuin Hnkonai Hukonaesmny (1900-1996) — cOBETCKMI aCTPOHOM U reodpur3uK.
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JloHAOHa, BOKPYT BepPLUMH NOABMANNCH CHEXHble 3HAMEHA, MO KOTOPbIM MOX-
HO 6bINIO MOHATb, UTO Tam OyLlyeT yparaH. Huxe B ropax ckanbl KOHYanucb
W Ha VX CKIIOHax NOABAANNCH CTPOHbIE MOryyme enu.

/13 okHa ob6cepBaToOpUn BULHBI FOpPbI

B oKpecTHOCTAX obcepBaTopuy OueHb UYETKO ollyllanacb CMeHa BpeMEH
roga, Moyt He3aMeTHaA B HONbLLIOM ropope: C HaCTYMIeHEM BEeCHbI pacny-
CKanuncb NUCTbA Ha KyCTax U AepeBbAX, MpUAeTany 1 HauMHanu neTb NTULbI,
Ha Nyrax pacuBeTanu LBeTbl, FMaBHbIM 06pa3om, TionbnaHbl. ApKas nonoca
BO3HUKana B JONINMHE Y MOAHOXNA rOp W MOCTENEHHO MOAHMMAanacb BBEpX,
Jocturana obcepBatopuy, MUHOBaNa eé 1 NoTOM MoAHMMaNacb BCE Bbille
B ropbl. Bnocnepcteuum, korga B Mockse Ham npegniarany Kynutb THONbMNaHbl
M Ha3blBaNM KaKylo-TO LieHy, Baca Bo3myLIEHHO oTKa3biBanca: «A B Anma-Ate
TIONbMaHbl PacTyT gapomb»

Kak-To Hawa KomnaHua — Bacs, 5, 304 KapsarnHa n AHA [lenoHe (Toxe acTpo-
HOMbI, BbIMYCKHUKN MIY, paboTaBlume Ha obcepBaTopum) — OTMPaBUIINCH
K bonbliomy Anma-ATUHCKOMY 03epy B 3aroBefHVK, HO Tyaa Obin Heob6xoamMm
nponyck. Mbl 06paTUANCh K AMPEKTOPY 3aMoBeHUKa, U OH Ha NNCbMO C MNoA-
nucbto B.T. MeceHkoBa Hanoxun pesontounio: «[ponycTuTb YeTbipéx akage-
MUKOB!» 3T0 6bin NEpBbIN 1, yBbI, NOCeAHUIA pa3, Koraa Baca nonyuun Takoi
T™MTYAN.

Haw pom cTosn Ha NpaBoW CTOPOHE JOPOrK, 1 GANKOH BbIXOAWUM HA NyCTbl-
Hio 1 ropog. MycTbiHA 06bIYHO GbiBana NoAEpPHYTa AbIMKOW, HO MHOTAA BAPYT
CTaHOBUNIACb AACHO BUAHOW, C YETKUMM oyepTaHUAMK. A cuuTana, 4to 310 —
npefBeCcTHVK HaiBUraloLerocs HeHacTbA.
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370 6blNa CNOKoMHasA Houb. MHoraa Hag ropogom BylieBana rpo3a, KoTopas
oulyulanacb oyeHb 6AU3KOWM, Ka3anocb, YTO MOSIHUWM CBEPKAlT PAAOM C [0-
MOM. Bo Bpems Takol rpo3bl TEMHOM HOYbIO Mbl NMOCTaBWUAM ¢doToanmnapat
C OTKPbITbIM 3aTBOPOM Ha NOJOKOHHWUK,

|

HouHaa Anma-ATta C TOHKOW LIeNOYKOW OrHen

OpHa n3 choTorpadprpoBaHHbIX HAMU MOSTHWI

B AcHyto norogy mbl N060BaNNCb APKUMYK pagyramu, KOTopble pacKkupblBa-
nuncb no He6oceogy. OaHaXAbl Mbl MELLKOM BO3BPALLANIMCh 13 FOpoAa AOMO
W yBUAENW Pagyry, KoTopas napuna Hag Hamu, a eé KOHeL, ynupasncs TOYHO
B Halll 6aNKoH.
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C 6ankoHa OTKpbIBaNcA WMPOKWIA BUA, HO MHOTAA Aallb McYe3ana U NPAMO
nog JOMOM HauvHana KombIXaTbCA Kakasa-To MiOTHas CTyAeHMCTas macca.
Kazanocb, uto npeofonetb eé HEBO3MOXHO, 1 MalluMHa HaBepHAKa 3aBA3HeT
B Hel, HO, Korfa Mbl TyAa Nonagany, BOKPYr OKa3blBascA TONbKO rycTomn Ty-
MaH. OwwyuieHre 6bino ropa3fo 6osee oCTpbIM, YeM TO, KOTOPOE KCTbITbIBAET
naccaup camonéra, Korga ToT HbipAeT B obnaka.

Ha o6cepBaTopuio 4acTo NPUXOAMIN rPYNMbl OTAIXAKLMX U3 COCEAHUX MaH-
CYOHATOB, 1 OOLECTBEHHON Harpy3kon eé COTPYAHWKOB Oblflo MPOBOAUTH
ANA Taknx rpynn skckypcun. COTpyAHMKIM 06CepBaTOPUM OTHOCUIIUCH K 3TUM
BU3UTaM Mo-pa3Homy. OueHb HEMHOTME YMTaNN CePbE3HbIE NeKLMM, Noapos-
HO v3naras Bce HayuHble GpaKTbl. K 3TM HeMHOrMM oTHocuncs AHapeit Xapu-
TOHOB. [lpyrue NoHWManu, 4to rocT! Ha CamoM Jiefie He MHTePeCyIoTCA acTpo-
HOMWe, a NPOCTO XOTAT NPUATHO NPOBECTV BPemMs B KpacBom mecte. OHU
pacckasblBany rocTaAM pasHble BeCENble acTpoHOMUYecKre balky, MoKasblBa-
N B rng TeNecKona ynuubl ropofa, CBETOBblE BbIBECKM Ha 3AaHWAX 1 BCAYe-
CKU pasBrieKkanu ux.

JKCKYpCUM 06bIYHO 3aBepPLLANNCh BU3UTOM B MIaHETapU U NMOKa3oMm 3BE3f-
Horo Heb6a, CNPOeLMPOBAHHOIO Ha BHYTPEHHWI Kynon obcepeatopun. Cee-
TOBasA CTpefika Nomorana BblAeNATb CO3Be3ANA U OTAeSNbHble 3BE3dbl. ITOT
nnaHetapuin 6bin 6bl OYEHb MONEe3eH Ha LIKOJIbHbIX YPOKax acTPOHOMMUU
He TOMbKO ANs M3ydyeHWs co3Be3avit. Hanpumep, C ero nomoLibld MOXHO
6b110 6bl HarNALHO MPOAEMOHCTPMPOBaTL CYTOUHOE ABWXEHWe 3BE3[HOro
Heba Ha pasHbIX LWNPOTax B pa3Hble BpeMeHa roga.

Kak-To HOuUblo BO BpeMsi HabMIOgEHUI KO MHe B MaBunboH npuwén H.H. MNa-
PUNCKMIA 1 NPUBEN KaKoro-To (Kak MHe TOrfa Kasanocb) cTapuyka-TypucTa
B MOHOLLEHHOW MOXOAHON KypTKe W Kepax. fl Hayana npuBblYHble OO6bACHE-
HUA, NoKasblBasa 3Bé3Hoe Hebo, TeNecKon, pacckasblBana, Kak pasfinyaloT-
CA CHYMKM TYMaHHOCTe B CUHWX U KpacHbIX Jiyyax. [0CTb OXUBUIACA U, 06-
pauwancb K Hukonatwo HrukonaeBuuy, 3aroBopun 0 BaXKHOCTM CPaBHEHMA ABYX
MexaHU3MOoB BO30YXAeHUA B TYMaHHOCTAX — COYAAPEHUAMUN U N3NYYEHUEM.
YTpoMm A y3Hana, 4To 3TM roctem 6bi1 ropb EBreHbeBuny Tamm®.

Hukonain Hukonaesuu Mapuinckuini 6bin 0YeHb NOMYAAPHOW JIMYHOCTBIO Ha
ob6cepBaTopun. Kpyr ero HayyHbIx MHTEPeCoB 6bin OYeHb WNPOK — OT GuU3su-
Kn 3emnu pgo ¢oumsmnku atmocdepbl. C NOMOLLbIO MaNIEHbKOTo CBETOCUMIIbHOIO
cnekTporpada oH NPOBOANUN M3MEPEHUS CBEYEHMSA HOUHOTO Heba B pasHbIX
MecTax 3eMin 1 Ha pasHbiX WrpoTax. ACTPOHOMbI 06cepBaTOpUN, KOTOpbie
6bInIY YBEPEHDI, YTO HET HUYErO BaXKHee N MHTEpPeCHee 3BE3[, YBUAENY, UTO Ha
cBeTe eLé CyLecTBYIOT COOCTBEHHOE U3NyYyeHe HOUHOro Heba, 30aMaKanb-
HbI CBET, NPOTUBOCKAHME U Apyrue sBneHus. MNo3xe, korga A yxe pabota-
na B UHCTUTYTe ¢u3MKN aTMOoCcdepbl, A OKOHUYATENIbHO CMEHMNa NPUOPUTETHI
1 yBNeKacb NOAAPHbIMU CUAHUAMMN.

Tamm Wropb EBreHbeBmY (26 nioHa 1895 — 12 anpens 1971) — coBeTcKuin Gpr3nk-Te-
opeTuk, naypeat Hobenesckon npemum no epusnke (coBMmecTHo ¢ M. A. YepeHKoBbIM
n N.M. ®paHkom, 1958), aBaxkabl naypeat CtanuHckomn npemuu, fepoi Coynanuctu-
yeckoro Tpyga (1953).
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Hukonan HukonaeBuy oueHb MHOMO caenan v Ans Hawero oblwero pa3suTua.
OH Hayumn Hac NiobUTb XKMBONUCb. M3 CBOMX 3arpaHMYHbIX MOE340K OH Npu-
BO3W NPEKPACHble XyLOXKeCTBEHHbIe anbbOMbl 1 MHOFO paccKasbiBan O Xy-
LOXHUKaX, 0CO6eHHO O CBOWX OOMMbIX UMMpeccuoHncTax. bonblie Bcex oH
no6un BaH Mora. O6b14HO B anb6ome Skira’ OH NokasbiBan penpoayKLmIo Kap-
TUHbI BaH lora «Epokn KapTodensa» 1 cpaBHMBaN PyKu, HanucaHHble BaH lo-
rom, ¢ pykamu Xanbca. fl 1o cux Nop MOMHIO €ero MHTOHaLMIO, KOrAa OH Aenan
3To cpaBHeHMe (B nonb3y BaH lora, pasymeetca). Mbl ¢ Bacer notom B MockBe
C yBfleYEHMEM MOKyManu anbbombl U OTAENbHblE pPenpoayKumu, KoTopble
npoAaBanncb B BYKMHUCTMYECKON NaBke Yy MeTponons, 1 faxe BapBapCKu
BblAMpanu oTaesibHble NUCTbI M3 anbboMoB (MpaBda, HE OYEHb XOPOLUKX),
a NOTOM CKflaZiblBanu penpoayKuuMv B oTAesibHble Manky no temam. MHoro
no3xe, Korga Hawa BHyuka yymnacb B [Monurpadumuyeckom MHCTUTYTE, OHa
C YAOBONbCTBMEM MOMb30Banacb 3TUMM Nankamu Npy NOAroToBKe K dK3ame-
HaMm. A ewwé Hukonam Hukonaesmny NpuBmMa BKYC K CyXOMy BMHY BCEM MOJIO-
IbIM COTPYAHUKaM obcepBaTopuu.

Hukonan Hukonaeswny Mapunckun

7 M3patenbctBO Skira ocHoBaHo B 1928 rogy AnbbepTtom Ckupa (Albert Skira) B Jlo-

3aHHe, BCKOpe nepeexano B KeHeBy, rae Haxogwnocb 6Gonee wectmpecaty ner.
Ceiivyac ronoBHol odprc BCEMUPHO M3BECTHOTO M3MaTeNIbCTBA pacronaraetca B Mu-
naHe. Ero paHHue n3gaHua ctanu nereHgapHoimn — «MeTtamopdo3sbl OBmana» n3-
JaHbl C TPMALATBIO OpUrHanbHbIMK rpaBlopamu Mabno Mukacco n Poésies n3 Cre-
daHa Mannapme c gBaguatbio aeBATbio rpaBiopamu AHpu Matucca. C 1934 ropa
BbINYCKasMCb MHOFOTOMHblE CepuK, B TOM Yncne cepus «BKyc Halero BpemeHun».
A. Ckupa co3gan cneumduyecknin Tun anbboma-moHorpadun, B KOTOPOM Henpe-
B30OMAEHHbIE MO KayecTBy LIBETHble WAMIOCTPALUK, HaneyaTaHHble TUNorpapckum
CNocobom, HaKnenBanmncb Ha CTPaHMLbI.
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T. Mynapuuk, B. Mopo3s u I. MaHoBa (lMoHomapéBga) (cneBa Hanpaso), BblngsA U3 obcep-
BaTOPUW, BCTPETUIIN OC/IMKa (a Fopbl HAUMHAKOTCA COBCEM PALJOM C AJOMOM)

Ha obcepBatopuu XM3Hb «KUMeNa», WO MHOXECTBO OXMBNEHHbIX CMOPOB,
KOTOpble 06bIYHO HaurHanun Baca Mopo3 n leHa Hukonbckuin. MHoro rosopu-
nu o nuTtepatype. Kymupom ansa Hac torga 6bin XeMMHry3|7|8. Korga npowén
CNyX, YTO B KHVKHbIN MarasviH Anma-ATbl 3aBe3/i HOBble KHUMM XeMUHTy34,
Baca n AHa [lenoHe, BcTaB paHo yTpoMm, 6erom nyctunmcb o1 obcepBatopum
B rOpPOA, UTOObI YCMNeTb K OTKPbLITUIO.

XemuHrysn 3pHect Munnep (aHen. Ernest Miller Hemingway; 21 miona 1899 —
2 niona 1961) — amepriKaHCKUIA MncaTenb, XKypPHaNnCT, naypeat Hobenesckoi npe-
Mun no nutepatype 1954 ropa. LLnpokoe nprsHaHue nonyuun 6naropgapa cBOUM
pOMaHam M MHOFOYMCSIEHHbIM paccKkaszam — C OfHOW CTOPOHbI, N CBOEN >KU3HW,
MOJTHOW MPUKIIOYEHUIN N HEOXNAAHHOCTEN, — C ApYron. Ero ctunb, KpaTknin n Ha-
CblLLEeHHbIN, 3HaUYMTENbHO NOBANAN Ha NuTepaTypy XX Beka.
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B o6wem, Xn3Hb 1 paboTa B anMa-aTUHCKOW OGCepBaTopuM AOCTaBnssa
OrPOMHOE YA0BOJIbCTBME U NPUHECTA MHOIO MOJIb3bl MOSIOAbIM €€ COTPYAHU-
Kam. Yto Kacaetcs B./. Mopo3a, paboTta TaM NOCAyKWfa Hayanom ero aasnb-
Henwunx nccnefoBaHun Mapca v apyrux ninaHeT ¢ NoMolLblo ropa3go 6onee
COBEpPLUEHHbIX CPeACTB.



B.U. MOPO3 HA 3APE KOCMUYECKUX
NCCNEAOBAHUMN

B. ®. Ecunos, TAULL

B./. Mopo3 pabotan B otaene paguoactpoHomumn FAULL ¢ 1956 ropa. OH
6bl1 Ccpean Hac, MONOAbIX COTPYAHUKOB OTAENa, CambiM PaboTOCNOCO6HbIM.
OH BCE Bpema YTO-TO U306peTasn, genan, nasn. He Buaeny Mol ero npasgHo-
wartatowmmca. OH pa3spabatbiBan GOTOMETPbI 1 CNEKTPOMETPbI ANA Habnto-
feHun B MK-obnactn cnektpa, BCé BpemMA rae-To JocCTaBan MHpakpacHble
NPUEMHVKM U3lyYEHUA: Y OTeYeCTBEHHbIX MPON3BOAUTENEN N AaXke amepu-
KaHcKue, koTopble emy npuso3nnn 13 CLLUA B KapmaHe 3HaKOMble amepuKaH-
CKWe acTpPoHOMbI (UTo 6bino cTporkanwe 3anpeleHo B CLIA). OH Bcé Bpems
UCNbITbIBaS 3TV MPUEMHUKN U CTaBUJ X B CBOIO annapaTtypy, paboTasLuyo Ha
Hallem 6onblom Teneckone KOxHown ctaHuum FAKLL. CnekTpomeTpuyeckne
HabntogeHuna 6binn NpepBaHbl B 1957 rogy, koraa 6bii 3anyweH MNepBsbiii co-
BETCKUN CNYTHWK — WCKYCCTBEHHbIN cnyTHUK 3emnun MC3-1. B Houb ¢ 4 Ha
5 okTAbpA 1957 roga Bce coTpyaHukn FANLL Bbicbinany Ha Kpbllwy UHCTUTYTA,
CcTpemAcb NocMoTpeTb Ha CnyTHMK. YacTb U3 HMX Gblna BOOpY»eHa Hebonb-
WMMK 3puTenbHbIMK Tpy6Kamn. OHM paboTanu no nporpaMmme BU3yanbHOro
CneXeHna, NpeasiokeHHoW ACTPOCOBETOM, WM CTapajincb NPOCNeanTb NyTb
CnyTHMKa no He6oCBOAY M MOMbITaTbCA ONpPeaenuTb ero opouTy. 3anyck no-
Kasan, uto paketa-Hocutenb (PH) MC3 nmeet goctaTtouHo 60nbluyio APKOCTb,
N €€ MOXHO 3aperncTpmpoBaTb Ha poTonnéxke. M.B. LLernos Ha 6biToBOI Ho-
Torpaduryeckon kamepe «3K3akTa» C 06beKTMBOM cBeTocunon 1:1,5 nonyumn
nepBblii CHAMOK MCKYCCTBEHHOIO KOCMNYECKOrO 06beKTa — paKeTbl-HOCHTe-
ns Mepsoro MC3. ITOT CHUMOK 6bin onNy6/IMKoBaH Ha 06M1oXKe KypHana «Co-
BeTckuin Cotos». Cpasy cTanu ACHbIMU 6onbluvie NperMyLLecTBa MHCTPYMEH-
TaNbHbIX M3MepeHuln nepep BusyanbHbiMy. Haw wed, Nocnd Camymnosuy
LLiknoBckniA, NocTaBui nepen CBOVIMU MOJIOABIMI COTPYAHUKaMM 3agady —
HemegsieHHO pa3paboTaTb annapatypy AnA Takux M3MepeHuid. Mbl ropauyo
ero nopgep<anu. bykBanbHo 3a Heckonbko aHel B TAVLL 6binn co3paHbl Tpu
YCTaHOBKM A HabniogeHus NC3.

MepBbit Npnbop 6bin chenaH Ha ocHoBe aspodoTtokamepbl HADA-25/3C.
Kacceta c ¢doTtonnéHkon 6bina nepenenaHa Ha KaccetTy C aCTPOHOMUYECKON
doTONNaCTUHKON, YTO YBENMYMIO TOYHOCTb onpepeneHna KoopamHat UC3.
Bo3Hukna npobnema c onpepeneHMeM MOMEHTOB HabMOAEHWIA C BbICOKOM
TOYHOCTbIO, HO eé nerko pewun B./. Mopo3. OH npeanoXumn n ocywecTsun
MeTof, PerucTpaunm OTKPbITUA W 3aKpbiTUA 3aTBOpa poTOoKamepbl: nepep
06beKTMBOM CTOsiNa MHbpPaKpacHasa namna, a OKoMo NAAaCTUHKN — doTosne-
MEHT, CUTHan OT KOTOPOro PErncTPUPOBaNCcA B MOMEHT OTKPbITUA U 3aKpbITHSA
3aTBOpa C nomoulbio wnerdosoro ocuymnnorpada c ToyHoctbio 0,01 ¢. Kame-
pa ycTaHaBnMBanacb Ha 6OMbLION KMHOLITATMB 1 MOFa HGbICTPO NMOBOpayU-
BaTbCA M HABOAUTbCA Ha TpaeKTopuio AsuxeHunsa PH n NC3.

HabniogeHus 6binn ycnewHo nposefeHbl Ha Kpbiwe MWL, Mcnonb3oBaHue
$OTONNACTMHKM NMO3BONUIO U3MEPUTb KOOPAMHATbI OOBbEKTA C TOYHOCTbIO
5yrn.c, a Bpemsa — ¢ TouHocTbio 0,01 c. Mpun HabnogeHNaX NpUCyTCTBOBaNU
B.W. KpacoBckuit, 3aBeyownin otaenom ¢usmkm sepxHein atmocdepsl MOA
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AH CCCP, n A.W. bepr, akageMukK, BuLe-agMupas, 3aMmecTuTeslb MUHUCTPA
060pOHbI Mo TexHMKe. OHW 0fobpKNN Halwe obopyaoBaHMe.

Monogple cotpyaHukm U.C. LLIKnoBcKoro cospatoT Kamepy ans HabnogeHna UC3.
Beepxy: M. B. LLlernos (cnesa) n B.T. KypT (cnpasa), BHu3y: B./l. Mopos (cneBa)
1 B.®. Ecunos (cnpaga)

Tpek cnepa nponéta pakeTbl-HocuTens nepsoro MC3

Bbiny n3rotoBneHbl eweé aea npubopa. Ana HabnogeHns cnabbix NC3 TM.B.
Lernos caenan ycTaHOBKY C ABYXKacCKaAHbIM 31€KTPOHHO-ONTUYECKUM Mpe-
obpaszosateniem (0I1). B.U. Mopo3 n3rotoBun npubop ¢ $poTo31eKTPOHHbIM
yMHOXUTenem (DY) ana pernctpaumy BpemeHu: Ha GOTONNACTUHKE AenaeT-
cA npope3b B GOTOIMYNbCUM, Yepe3 KOTOPYIO CBET OT ABMXKYLLErOCA CNYTHU-
Ka nonagaeT Ha OJY, 1 TakMM 06Pa3oM PErnmcTPUPYETCS MOMEHT NONOMXKEHNA
NC3 cpeam 3BE3, NONYUYNBLUMXCA Ha GOTONACTUHKE.
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A.W. bepr obelwan npeacTtaBuTb 3TY annapatypy B KommteT no Kocmocy.

Bce yyacTHUKM 31Ol paboTbl 6biIv NpurnawweHsl 8 ONM AH CCCP' gna po-
Knafja Ha MeXBeOMCTBEHHOM HayuyHo-TexHuyeckom cosete (MHTC).
N.C. LUknoBcKuUin pacckasan o pa3paboTke u pesynbTaTtax HabnogeHuin NC3
c annapatypon TAULL. JocTurHytas TOYHOCTb onpefeneHna koopaunHat UC3
(5yrn.c) n momeHTOB BpemeHN HabnogeHua (0,01 ¢) Ha NopAafoK NpeBOC-
XoAmuna pesynbraTbl, Nosyyaemble CTAHUUAMW BM3YyanbHOrO HabnwogeHuA.
Joknag 6bin ofobpeH, N Ham MOPYYUnU BeCTU HdanbHelwwune HabnopeHus
1 npepcTtaBuTtb B OKB-1 OTUéT.

MIHFCTEPCTEO BHCNETO OBPASOBAHNA CCCP
MOCKOBCKER OPJEHA JEHWHA ¥ OPTEHA TPYTIOBOTO KPACHOTO
BHAMEHY T'OCYJAPCTBEHHES YHVBEPCHTET M.
M.B. JOMOHOCOBA

TOCYJAPCTBEHHHE ACTPOHOMMMECKHMA MHCTHTYT
e LK JITEPHEEFTA

JzB an: Jrp aD:
= Bupexrrop I'AMI cenarTens ao?
j = f_il?-'—d.u,d;w'() =
7tpok. J.A.BapTurcs; 7'IZE. %g I
"3 | Ceuggic, 19580, " Lrag 19580,
L4 /.'
0D T 9 ET

no rTeme "PaspalorTka o0beETHBHOR METONMEM HACIDIEHEA NCEyCCT-
BEHEHX COYTHREOE SeMan”.

L lynxr B/"YcraHopEa QA4 DeTHCTDANME MOMeHTA feflCTBMA BATHODA
ANA THDOBHE EaMep®.

Pyropogwrens TeMu,
AOETOp (W8 .MAT.HAYE-

Z/ MM R -

Orger cocraBmmm: M.W.Em/
3 -'/B-I‘-K!P*/
Mﬁ:? /AK.Cocrosa/
l’ /1,B.0ernos/
Moczra, 1954r,

TutynbHbIf nuct otyéta FAULL o HabnopeHuax NC3
ons komuccum M. B. Kenabiwa

! OTtgeneHvie NprknagHoW mMatematuku MaTtemaTnyeckoro MHcTuTyTa um. B.A. Cre-

knosa Akagemun Hayk CCCP.
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HabntopeHus 6binu BbinonHeHbl B AHBape 1958 roga B TalwkeHTCKoM obcepBa-
Topuu [N.B.LLernosbim. OTYETHI Gbinu yTBepXAeHbl B anpene 1958 roga 3ame-
ctutenem C.T. Koponéesa M. K. TvxoHpaBoBbIM.

22 mapta 1958 roga B TAUW npuwnun A.N. bepr c¢ C.I1. Koponésbim
n I.10. MakcMMOoBbIM® C MpeanoXeHnem HabsoaaTb NONET KOCMUYECKOWN pa-
KeTbl Ha JlyHy (Habnogatb KOCMMYECKWIA annapaT Ha pacCcToAHMMU Npumep-
HO MOJMIOBUHbBI paccToAaHnA Ao JlyHbl, ~100000 kKm oT 3emnun). Annapat 6bin
HebonbLIOW, HbICTPO ABWXKYLMIACA, NpUMepHO B 20° oT JIyHbI, T.€. Ha APKOM
¢$oHe HouHoro Heba. Mocne pasroeopa ¢ [.1A. MaprlHOBb|M3, KOTOpbIi 06b-
ACHWUA, YTO O6bIYHbIMK doTOorpadPuyecknMm mMeToaamMm 3TO chenatb HeBO3-
MoxkHo, W.C. LLKnoBcKMIn npurnacun BbICOKUX rocTel B KomHaTty N2 18 (B To
BpemMsA oHa 6bina TEMHOW), rae HaXOAUIUCH YCTaHOBKa C ABYXKackaaHbim JOT1,
a B MPOTMBOMOJIOXKHOW CTOPOHE KOMHAaTbl — JIIOMUHOGOP, ABUraBLUUACA CO
CKOpOCTbio 2 06/MUH Nno nonto 3peHna JOTM. CeeT 6bin BbIK/OYEH AnA agan-
TMPOBAHNA 3peHNA K TEMHOTE.

N.C. LUKNOBCKMI N3A0XKUA NPUHLMN AeNCTBUA NCKYCCTBEHHOWN KOMETbl — Bbl-
6poc obnaka HaTPMA M3 KOCMWYECKOTO annapaTa Ha COOTBETCTBYIOLEM pac-
CTOAHMK OT 3emnu. HaTpuin cmeluvBanca ¢ TEPMUTOM M MOMPKMTaNCA B HYX-
Hoe BpemA. HaTpuit ncnapanca u fomkeH 6bin nepensnyyaTb CONHEYHbIN
CBeT, YBeNIMuYMBasa APKOCTb KOCMMYECKOro annapata A0 BeNNYMHbI, KOTOPYIO
Nerko MoxHo 6bino Habnogatb ¢ HebonblWUMK Kamepamu. YTobbl ybpaTb
ApKnin GoH Heba, NCNONb30BaNNCh OpPaHXKeBble CBETOPUIBTPDI. 3Ta YCTaHOB-
Ka — «KomeTa-A», cHabxéHHaa fBymsa doTorpadpuyeckumm Kamepamm, —
6bina cosgaHa Ha KpacHOropckom ontuuyeckom 3aBofe Mo TeXHUYeCKoMy
3agaHuio FAVLL. Bropas yctaHoBKa — «KomeTa-b» — ¢ TpéxkackagHbIM snek-
TPOHHO-ONTUYECKMM Npeobpa3oBaTtesieM, co3gaHHbiM B HAM-801 M. M. byT-
CNOBbIM, U UHTepdEePEHLNOHHBIM GUABTPOM, U3TOTOBNEHHbIM Ha Kadbeppe
onTukn ¢usmyeckoro dakynsteta MIY, npegHasHavanacb s BU3yanbHOro
HabntoaeHna n oTorpadnpoBaHNA UCKYCCTBEHHON KOMETHI.

McKyccTBeHHaA KomeTa Oblna UCnblTaHa Ha pakeTe P-5 npuw BepTrKanbHOM
nycke Ha nonuroHe KanyctuH fAp 19 ceHTAbpa 1958 roga. B.T. KypT nonyunn
npeKpacHble CHMMKM C annapaTom «KomeTa-Ay, KOTOpble MO3BONUAN OLEHUTb
NNOTHOCTb aTMOoCdepbl, HanpaBeHMEe U CKOPOCTb BETPa Ha BblcoTe 430 KM.

3anyck KA «JlyHa-1» 6bin Ha3HayeH Ha KoHel Aekabpsa 1958 — Hauano AHBapA
1959 ropa. B 310 BpemaA NpakTMYecKn HET ACHOI Noroapl B 06cepBaTopusax Ha
Bcen Tepputopumn CCCP. [ina obecneyeHus HabnoaeHNA ObIIO NPeASIoKEHO
nposecTn HabniogeHusa ¢ 6opTa cTpaTernyecknx 6ombapanpoBWNKOB Ty-4.

2

MakcmmoB [neb tOpbeBuny (13 okTabpsa 1926 — 26 asrycta 2001) — Jlaypeat Jle-
HUHCKON MNpemMun, KaHAMAAT TEXHUYECKMX HayK, MHXKeHep-KoHcTpyktop HWUWN-4
MwuHuncTepcTBa 060poHbl CCCP, cneymanncT no NpoeKkTUPOBaHUI0 KOCMUYECKNX Jie-
TaTeNbHbIX annapaTtoB Ocoboro KOHCTpyKTopcKkoro 6iopo N2 1 (HayuHo-npounssoa-
CTBEHHOT0 06befiMHEHNA «DHEePrua»).

MapTtbiHoB OmuTpuin fikosnesnd (7 anpens 1906, Tempiok — 22 oktabpsa 1989, Mo-
CKBa) — COBETCKMI acTpoHOM. VimeHem MapTbiHOBa Ha3BaHa Manas nnaHerta 2376
Martynov (2376 MapTbiHOB), oTKpbiTaa H.C. YepHbix B 1977 rogy. MexayHapop-
HbI1 aCTPOHOMUYECKMIN COI03 MPUCBOMUA ero umsaA Kpatepy Martynov (MapTbiHOB) Ha
Mapce.
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Annapatypa «KomeTta-b» 6bina yctaHOBIeHa Y NpaBbiX 61MCTEPOB YeTbIPEX
CaMOJETOB, KOTopble 6a3npoBanucb Ha aapoapome B I. Menutononb.

MNocne ycTaHOBKM annapaTtypbl Ha CAMONETbI Mbl OXKMAaNU 3anycka B FOCTUHN-
ue aspoapoma. MNMownm 3HakoMuTbeA ¢ ropoaom. Ham nonanock ob6basneHne
0 BbICTYMNNeHUn rmnHoTu3épa B [lome KynbTypbl ropoga. B. . Mopo3s 3aropen-
CA W peLwun BbICTYNUTb B PO WCMbITYEMOrO, YTO6bl cCaMOMy BCE yBUAETD.
Bo Bpems ceaHca runHOTM3Ep CTan npurnawartb NOAEeN Ha CLEeHY, HO CKasan,
YTO He AOMKHO ObITb NIOAEN, 3aHUMAIOLLNXCA CEKPETHON paboToit. B.U. 6bin
CUJIbHO Pa30y4apoBaH, Tak Kak Mbl Obifin Ha CBepXCeKpeTHoW paboTe. Mocne
ceaHca B./. npobunca K ncnbiTyeMbiM 1 y3Hasl, YTO OHW He MOMHAT HUYero,
YTO C HAMM 6bINO.

Mpo6Hble CHUMKM HaTpueBoro obnaka, caenaHHble B.T. Kyptom
Ha nonuroHe KanyctuH fip

Mpownu ncnbiTatenbHble NONETbI, @ Mbl BCE XAanwu 3anycka. Hactynan HoBbIn,
1959 rog. Mbl Kynunu «énky», KOHeYHO, 3To bbliia COCHa, Y HaKoHeL, Nonyyu-
nn coobLyeHre O 3anycke, KOTOPbIA MIaHMPOBANCA B HOYb € 1 Ha 2 AHBapsA
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1959 ropa. Jlyywmnm mectom ans HabnogeHua 6oina CpegHAa Asus. Boinetenu
BO BTOPOI nonoBuHe OHA 31 fekabpsa Ha BOeHHbI aspogpom r. baky. Cobu-
panncb CPOYHO U, ECTECTBEHHO, 3a0bINN «EJIKY», 33 UTO MOAYUNSIN LPYKECKNA
HaroHsi OT KOMaHAMPOB CamonéToB. HOBbIN rof BCTPETWMNN B FOCTUHULE
aspoapomMa, AocTaB OYTbIIKY BOAKM Y CTOPOXa MarasunHa 1 Tapenky Bap&Hom
KapTOLKW Y BaXTEPLUUN FOCTUHULbI.

B 8 yacoB yTpa 1 sHBaps BbineTenu B . KpaCHOBOACK, UTOObI HOUbIO HayaTb
HabntogeHna. K Beuepy BbIACHWNOCb, YTO HOUb A0 yTpa OGyaer AcHad, U Mbl
NPUHANW peLLeHre NPOBOAMTL HabnogeHWs ¢ 3emnu. AnnapaTtypy yCcTaHOBU-
NN NPAMO BO3JIe CAMONETOB 1 MPOBENY HabMIoAeHVS B YKa3aHHOE BPeMS, HO,
K COXKanleHMIo, Mbl He 3aperncTpMpoBany NosABAEHNA NCKYCCTBEHHOW KOMETbI.

Bo3BpalleHne B MockBy 6bino HepafocTHbIM. [poLwno cooblieHre, 4To, AKO-
6bl, 0bcepBaTopra AbacTymaHW nonyumna CHUMOK Ha «KomeTe-A», Ha KOTO-
pom 6b110 UTO-TO BUAHO. Kocmumyecknin annapatT «/lyHa-1» nponeten pagom
¢ JlyHon, npeBpaTBWWCL B MEPBYI0 UCKYCCTBEHHYIO nnaHeTy ConHeuyHoun
cnctembl — «MeuyTan.

Cnepytowmn 3anyck KA «JlyHa-2» nnaHupoBanca B ceHTabpe 1959 r. [o-
roga B 3TO BpemsA MpakTMYeckn Ha Bcex obcepBaTopusAx AcHas. Annapary-
py «KomeTa-b» yctaHoBMAU B t0XHBbIX 06cepBaTopusax: Anma-ATa, TallKeHT,
CranuHabap, bropakaH, AbactymaHn 1 paboTanu C Hel Hawwy COTPYAHUKN.
Bbino 06bsBNEHO Bpems 0b6pa3oBaHWMA UCKYCCTBEHHOW KOMeETbl. Bce Hauva-
nn Habnoaatb U poTorpaduposBaTtbh NycToe MecTo, U ToNbKo yepes 10 MUH
BCMbIXHyNa Apyanllana 3Be34a, KOTopas CTana pacwmpATbCA U NpeBpaTuiach
B KOJbLO. HeCcKonbko MUHYT KOMbLO pacliMpAnocb U APKOCTb ero nagana
[0 NCYe3HOBEHMUSA.
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Mpaduk paclwmpeHuns HaTpreBoro obnaka: 1 — HabnogeHms
B.U. Mopo3a; 2 — HabnogeHus B. ©. Ecunosa

OwnbKa 3axuraHnsa KomeTbl cocTtaBuna 10 MUH, Tak UYTO MONYYMNOCb, YTO
[0 Havyana 06pa3oBaHMsA NCKYCCTBEHHON KOMETbI BCe HabnogeHns 6binu npe-
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KpaLleHbl. TonbKo Mbl € JOTOLWHbIM B. V. npoponxanu HabnogeHna n nonyuu-
NN KapTUHY pa3néTta NCKYCCTBEHHOWN KOMETbI.

MNocne Bo3BpalyeHna B MockBy Hac BmecTe ¢ U.C. LUknoBcknum npurnacu-
nn BbICTYNUTL Ha LLlabonoBke B nNpAMoi Tenenepegaye (a B 3anucy ux torga
He 6b110) 0 nonéte KA «JlyHa-2» 1 HabnoLeHUAX NCKYCCTBEHHOW KoMeTbl. Bo
Bpema nepepaumn Kypatop KI'b oueHb c1nbHO BOTHOBanNCA, YTobbl Mbl He CKa-
3anu yero-HUOYAb CEKPETHOTO.

Mocne ycnexa NCKycCTBEHHOM KOMETbI BCe COTPYAHMKM OTAeNa pagmoactpo-
Homumn TAULW, npuHumaBluime yyactme B 3Ton pabote (M.C. LUknoBckumi,
B.®. Ecunos, B.T. KypT, B./. Mopos, I.B. Lernos), nonyunnn nAnyHble no-
papku ot C.I. Koponéesa — BbiMMenbl, TOYHbIE KOMUW YNeTeBLUNX Ha 6opTy
KA dJlyHa-1» n «JlyHa-2». U.C. LLUknosckuii B 1960 roay 6bin yaocToeH 3BaHNA
naypeata JIeHUHCKOW NPeMnK, HO HaTPUEBOW KOMETOMN HUKTO 13 Hac bonblue
He 3aH1Mancs.

Mocne storo B.U. Mopo3 BepHynca K HazeMHOW NHdPaKpacHON CNeKTPOCKO-
nun. Bokpyr Hero cobpanack rpynna VK-actpoHomoB. Bbinn pa3paboTtaHsl
MNK-poTomeTpbl ¢ paznuuHbiMm npnémHukamm n MK-cnekTpomeTpbl Ha 6nmk-
HIOI0 UHpPAKpacHylo obnacTb. [AnA ANMHHOBOMIHOBOW 06nacTy 6bl1 Co3haH
¢doTomeTp Ha ocHoBe H6onomeTpa Jloy. Bca 3Ta annapatypa paspabaTtbiBanacb
AnA HabnoaeHU Ha Hawem 6onbwom Teneckone 3T KOxHon ctaHumm FTAALL.

B.W. Mopo3 6bifl cambiM KpynHbIM chieumannctom no WK-cnektpockonumu.
HecmoTpAa Ha 3TO, C HUM NPOU3OLWEN KypbE3HbI CrlyyYal Npu 3alyuTe KaH-
AvpaTckon auccepTaumn. MNpu Bcex CBEPXMONOXUTENbHBIX OT3blBax OMMO-
HeHTOB YuéHblin CoBet MAULL npoBanun guccepTaumio, rosiocoBaHne 6bino
oTpuuatenbHbiM. OgHaKo B TO BPeMs OKOHYaTeNbHOEe peLueHne MpUHUMan
YuéHbin CoBeT ¢usnyeckoro dpakynoteta MIY, Ha KoTopom oHa Obina nog-
JepxaHa eguHornacHo. OTpuuaTenbHble ronoca B TAUL 6binn npoTre ero
pykosogutens — W.C. LLknosckoro.

OpHolt 13 rnaeHbiX 3agay B.W. Mopo3 cuutan nccnegoBaHne CnekTpoB aT-
Mocpep nnaHeT. MK-n3nyueHue Hawen atmMochepbl Masio, MO3TOMY MJaHe-
Tbl MOXHO OblIO HabnloAaTb [HEM, OCO6EHHO 3TO OTHOCKMNIOCH K MepKypuio
1 BeHepe, KoTopble HOYbIO OblNM BUAHbI OrPaHNYeHHoe Bpemsa. fl B 3TO Bpe-
ma Habnogan Houbto. lMpocbinatock K obefy, 3axoxy 3a B.W., utobbl naTm
B cTonoBYyt0. OH NPOCKT MEeHA NPUHECTV eMy AiBa BTOPbIX, TaK Kak OH He Mo-
XeT NpeKpaTuTb HabnlofeHUa faxke Ha yac. U Tak 6blno Heckonbko AHen —
Henb3s 6blNo YMyCcTUTb ACHyto norofdy. A cnan B. /. B To Bpema no nape yacos
B CyTKWN. PaboTocnocob6HOCTb ero 6biia noTpsAcatoLen.

Ha Kpbimckyto obcepBaTopuio npuexana KMHOCTYAUA HayuyHO-MONYNAAPHbIX
bunbMoB 1, ecTecTBEHHO, OHU NpuwNK Ha OxHYto ctaHuumto TAULL. CHumann
Teneckonsbl 1 y4éHbix. Korga npuwnu Ha 125-cvm pednektop 3T3, Teneckon nm
NMOHPABWICA Y OHU PELLWAN ero CHMMaTb. B 3To BpemsA Ha Teneckone «Bucen»
B.W. Mopos3 (t.e. ero annapatypa). CHuManu, KoHeuHo, aHém, B.W. nenan Bug,
yTo Npon3BoOANT HabnogeHnA. COTPYAHMK CTAHLUM NOBOPaYMBan Tefeckon
Mo yKasaHuio onepatopa CbEMKWU. Bcé 6narononyyHo 3aKoHUMNOCh, AMPEKTOP
dunbma npuwna pacnnaymBaTtbca 3a CbEMKy. COTpyAHUK-ONepaTop Noayymnn
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3 pybna n pacnucanca B BegomocTu. Mocne 3toro oHa nogowna K B.U., koto-
pbil YTO-TO NasAs, U CKasana, YTo emy NpUYUTaloTCA AeHbrn 3a CbémKy. OTOo-
pBaBLWMCb OT Aena, B.W. c ynbibkoi oTBeTUN, UTO «pyMbIHCKME odurLepbl ae-
Her C XXEeHLWMH He 6epyT», UNTUPYA M3BECTHbIA aHeKAOoT O Ny6anyHoOM gome,
1 Npu 3TOM AVKO NOKpacHen. [lupeKkrpurca ckasana: «M He Hago!» n ywna. Mbl
ctanu pyratb B.W., n60o oH nuwmnncs 10 py6neis, Ha KOTopble MOXKHO ObINIO Obl
KynuTb KOHbAK (4 py6. 12 KOM.) 1 XOpOoLLYIo 3aKycKy (nyywasa konbaca ctounna
4 py6. 3a 1 kr). YacTo 6bIBano, yto B.W. cnoHTaHHO roBopun, a NoTom anen
O CKa3aHHOM.

CotpyaHuk KpAO A.A. boApuyk Habnogan cumbuotnueckme 3B€3fbl B BU-
AvMoi obnacTu cnekTpa. Ana 3se3gbl AG lMeraca npu NOCTPOEHUN MoZeNu
6b Heobxoaumbl MK-cnekTpbl. B.. Mopo3 BbinonHW HabnoaeHna 3Toin
3Be3[bl, HO MOMYYUNICA pa3pbiB Mexay Buanmon n MK-obnactbio cnekTpa.
DTOT pa3pblB MOXHO OblNO 3anonHWUTb HabnogeHuamn ¢ UK snekTpoHHO-
onTuYeckMm npeobpasosatenem. Ho HabnogeHua cnegoBano NPoBeCTU Ha
cnekTpomeTpe B.U., n oH npeanoxun co3patb yctaHoBKY ¢ S0MM+DO3Y, utobbl
curHan 3anucaTb GoToaneKkTpmyeckun. bykBanbHO 3a fiBa Yaca OH M3roTOBW
nutaHue gns ®3Y, a a cobpan JOI ¢ BbIXOAOM CBETa C 3KpaHa Ha Katog ®3Y.
HabntogeHna 6b1nu BbINOMHEHDI B TY »Ke HOUb, 1 Mbl NONYYWN HEMPEPbIBHbIN
cnekTp AG [eraca ot ynbTpaduroneta go 6nmkHen MK-obnactu, Ha KOTOpPOM
6bIIM OTYETNIMBO BUAHBI 063 KOMMOHEHTa CMMBKOTYECKON 3BE3Mbl — rops-
unm n xonop,Hb||7|4.

Bacunuin MisaHoBmY npuresxan Ha tOXKHYI0 CTaHLMIO @XXerogHO NO HECKOJIbKY
pa3 3a rog, Habniogaa co ceoumu cotpygHukamu A.3. Hagxnnom un O.T. Tapa-
HOBOW MHOTMe acTPOHOMUYeCKMe 06beKTbl, HO MpeAnoYTeHNe OTaaBas B OC-
HOBHOM nnaHeTam. OffHaKo HauuHasa ¢ 1967 roga HacTynwa BTOPOI 3Tan ero
XKM3HW, N Ha CMeHY Ha3eMHbIM HaboAeHVAM MPULLAK NPAMbIE KOCMUYECKMe
3KCMEePUMEHTbI.

4 Mopos B.U., bosapuyk A.A., Ecunog B.®. O HenpepbiBHOM cnekTpe AG [leraca

// AcTpoHOMUYecKni XypH. 1966. T. 43. C. 421-429.



KAK 1 MO3HAKOMUIICA C BACUWIVEM
WBAHOBUYEM MOPO30OM

B. A. JlubepmaH, 0okmop mexHu4eckux Hayk, BHUNO DU

B 1967 ropy, nocne Tpéx NeT cny>kbbl B NOYTOBOM ALUMKE NO MPUHYAUTENb-
HOMY pacnpefiefieHnIo, A, HaKoHeL, MONyYnn BO3MOXHOCTb CAMOCTOATESIbHO
YCTPOUTb CBOIO »M3Hb. [, XOTA c1ncTeMa NOYTOBOrO ALMKA MEHA Ype3MePHO
He TArOTUIa, TEM He MeHee, MpoxofHas, paboTa OT 3BOHKa A0 3BOHKa, 061-
3aTeNlbHOe yyacTue B OOLECTBEHHbIX MEPOMPUATUAX U ApYrne HIaHCh
He ouyeHb CnocobCcTBOBaNM POCTY TPYAOBOrO dHTY3Ma3ma.

M BOT mMoIi TOBapwuLLy roBOPUT MHE, YTO i MOTY NOMbITaTb CYACTbA YCTPOUTLCA
Ha paboTy B MOCKOBCKUI YHUBEPCUTET, BepHee, B [0CyfapCTBEHHbIN acTpo-
HOMUWYeCKUin MHCTUTYT nmeHm TN. K. WtepH6epra (TAULL). A, KoHeYHO, MOMEH-
TaJflbHO M3bABUJ XKeflaHNe BCTPETUTbCS C paboTodatenem, HafesacCb, YTo Npu
BCTpeYe CMOry pacnycTuTb MaBAVHUIA XBOCT U MOPa3nTb ero, YTobbl 3aHATb
3TO NpeKpacHoe MecTo.

M BOT B Ha3HAUeHHbIN AeHb U Yac A C TPENeToM BOLWEN B 6/1aroc/ioBeHHbIE
asepu FAUILL. MogHABLWNCH Ha TPeTUI 3Tax, A BOLWEN B KOMHaTy N2 69 1 cnpo-
cun y Hukonasa CeméHoBuya Kappawésa (Torga A ero eweé He 3Han), rge
A mMory Hantu Bacunua ViBaHoBmuya Mopo3a. OH HanpaBun MeHA B KOMHaTy
N¢ 18. Mocne Hegonroro niyTaHUA NO KOpuZopam, A 0Kasanca Bo3sne TAXKENON
MeTannmyeckon soxaeneHHon asepu. OTKpbIB eé, A yBuaen CoBepLIeHHO Mno-
TPACAIOWYIO KapTWHY: Ha nony, oOHAB HOoramuy Abtoap C KULKMM a30TOM, CU-
[len KOpeHacTbll, OYeHb PbIKMIA YENOBEK, B KOBOOIKE C KOPOTKUMW pyKaBa-
MW U YTO-TO Camo3abBEHHO OonycKan BHYTpb cocyda. Hag HUM, CKNoHMBLWINCD
KaK KOPLUYH, »KaayLuni KPOBU, CTOAN C UTONTOYKN OAETbIV MOJIOAON YenoBek
NPU6IM3UTENBHO TAKOrO e BO3PACTa, KaK «PblXKnil», U AaBan Kakne-To coBe-
Tbl, KaK Ha4O NPOBOAUTbL 3ayMaHHbIN 3KCnepumeHT. MNocnegHui, Kasanocb
6bl, CMOKOWMHO WX BbICAYLWMBAN 1 NPOJOSIXKan CBOK paboTy, He obpalian Ha
MEHA HMKaKOro BHUMaHuA. EcTecTBEHHO, NogymbiBas, K KOMy obpatutbcs,
A BblOpan MONOAOro yenoBeka B 6eNoi pyballke, Tak Kak BHELUHE, C TOUKN
3peHUA YeNoBeKa, eLé HaXOAALEeroca B CTeHaxX NOYTOBOrO ALMKA, 3TOT Aua-
Nor MOXOAWUN Ha Pa3roBop HauasnbHuKa (6enas pybalika) C He oyeHb paau-
BbIM NMOAUYNHEHHBIM (<PbIKIN»).

«Bacunuin MBaHoBuY!» — Ha BCAKMI Cilyyan rpomKo ckasan A. — «fl K Bam
npuLWweén no noeogy padoTbil»

«OueHb xopoLLo!» — OTBETWUN MONOAOoN YenoBek. — «[lonaémTe B Kopuaop,
a TO 34eCb NPOBOAUTCA OUYEHb BaXKHbI SKCNepuMeHT. He 6ygem mewwaTb!»

Mpy 3TOM «pbXNIA» HMKAK He MpopearnpoBas, NPOAoKaA KonjoBaTb Hag
[bl0apOM, CUAA Ha Mony.

1 1 Monopon YenioBeK OTOWN K OKHY B KOPWUAOPE, TAe, Kak 1 MONOXKEHO,
A pacckasan, KTo 1, 4to A, 3adyem npuwén 8 FAULL. MNMpwn 3TOM «pblXnin» Npo-
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[loNXKan CBO BOPOXOy, Ka3anock 6bl, COBEPLUEHHO HE MPUCYLLUNBAACH K Pa3-
rosopy. HakoHeu-TO, Npy Kakom-TO o4yepefHOM AypaLKoM BoOmpoce Tuna:
«KTo 661N MOW NpageayLika U npababyLika?», «PbIXUA» 3aXUXMKaN eXUJHO
1 ckaszan: «Hy, xBatut, AHApIOLLA, N3eBaTbCA Haj YenoBekomy. Y cpasy ctano
TEMnSIo U CNOKOWMHO, Kak 6yATo A 34eCb HaxoXKyCb AaBHbIM-AaBHO, NOC/e Yero
OencTBuTeNnbHbIN Bacmnui ViBaHOBUY NOAHANCA, MOAOLWEN KO MHe, MPOTAHYN
PyKy 1 ckasan: «<Bacunun ViBaHoeBny Mopo3 — 370 A. fl BCé cibiwan. Bbl MeHs
ycTpanBaete. ignTe B 0TAEN KagpOB 1 3aMONTHUTE TaM aHKeTY».

fl noHAN Torga cpasy, YTo nonan K 6U3KMM MHe Mo Ayxy NoAsaMm, yTo Y Bacu-
nua MBaHoBMYa WyTKa 1 IoMOp B 60nbwoM NoYéTe. M 3TO A CcMOr OLEeHUTb Ha
NPOTAXEHUUN BCEX NOC/IeAYIOLMX NET HaLLEro 3HaKOMCTBa.

KAK 1 HAYAJ1 PABOTATb Y BACUNINA UBAHOBUYA MOPO3A

Ypa! MeHa B3anu Ha paboty B TAULL! eno 3a HemHOrum: MHe Heobxoau-
MO YBONIUTbCA M3 MOYTOBOrO ALMKA, MOMYYUB MPU STOM MONOKUTENLHYIO
XapaKTepUCTUKY.

Kak TonbKo A 06bABMA, UTO XOUYy NepPenTM Ha Apyryio paboTy, To cpasy cTan
CaMbIM LieHHbIM PaboTHMKOM B nabopatopumn 1 Aaxe B UHCTUTYTe. Hauanb-
HMK nabopaTopry NPUrnacun MeHsa B CBOM KabMHeT 1 NpeanoxXmnn AoOMKHOCTb
CTapLuero nHxeHepa c oknagom 140 py6nen. B 1967 rogy ana yenoseka, npo-
paboTaBLuero Bcero Tpu roga, 3To 6biIn Gonbluve feHbrn, Tem 6onee yTo
nprnbaBKa B 3apabOTHOW NnaTe OL4HOBPEMEHHO cocTaBuna 6bl uenbix 40 py-
6neir, 4nA o6bIYHOTO VHXKEHepa PEXKUMHOTO NPeanpPUATAA 3TO NPaKTUYECKU
KaTeropmyecku 6blno NPOTMBOMOKa3aHo, 4Tobbl He co3AaBaTb MOLOOHbIX
npeueneHToB Ha byaylme. Cobpas ocTaTky BONIM B APAGbIN Kynak, A, Kycas
NOKTK, OTKa3anca oT CTOsIb IeCTHOro npeanoxeHua. Cnegyowym B Lernoyke
YroBopoB 6bin NapTopr OTAeNa, KOTOPbI NMPUBEN OYeHb CUNIbHDIN apryMeHT:
«OcTaBaiical Mol Teba B acnupaHTypy npumem!» Ho A 1 3aecb, NposABuB He-
3aypAgHble MyXeCcTBO W OTBary, okasanca TBEpA, Kak ckana. [py sTom mHe
YAaNoCb BCe MeperoBopbl NPOBECTU CTOJb AUMIOMATUYHO, YTO A Bbilles 13
MOYTOBOrO ALYMKA C YNCTON He3anATHAHHOW COBECTbIO U XapaKTePUCTUKOMN.
EANHCTBEHHOE, UTO A CMOT «BbIHECTU» Yepe3 NPOXOAHYI0, — 3TO HEKUIA HaKo-
MAEeHHbIN 6ara)< 3HaHU N KOMMIEKC HeMOJTHOLIEHHOCTM YerioBeKa, npopabo-
TaBLUEro TPM rofa 3a Kosoyel NPOBONOKOW U CEMbIO 3aMKaMU Ha PEXXNMHOM
npeanpuATAN.

HakaHyHe nepsoro paboyero gHs B FAVLL Beuepom a gonro myumnca, obay-
MbIBas, B KakOM BMAE A AO/MKEH NpeacTaTb nepef He3HaKOMbIMU MHE J0fb-
MU — GONbLWIMMWN YYEHBIMU U MpenogaBaTensiMn yHuBepcuteta. C ofgHoM
CTOPOHbI, MOXHO 6bINO ofeTbcA NpocTo, 6e3 nadoca, Kak 6bin ofeT Bacunuia
MBaHoBMY B aeHb Haleln nepsoli BcTpeun. C apyron CTOPOHbI, 3T Obin MO
NpasgHyK, 1 A TBEPAO PELUWS, YTO AO/MKEH HAAETb CTPOrMiA KOCTIOM, 6enyto
pybaliKy ¥ rancTyk, YTo COOTBETCTBOBANO MpPeACTaBlieHUAM YenoBeka U3
MOYTOBOrO AlWMKa. TONbKO HECKONbKO no3xe A noHAn crnosa A.[l. Yexosa:
«He ofieXkaa KpacuT YenoBekKa, a YesIoBEK ofexay», — VMEHHO 3TOT NPUHLAN
1 TOorga, 1 no cen aeHb Laput 8 FAULL.
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W BOT HacTynun cBeTnbIi fieHb, KOraa A BCTYNuA B CBALWEHHbIN YepTor TAULL
B KauecTBe COTPYAHMKa STOro MaJIeHbKOro, MUJIOTO YUpeXKaeH .

PoBHO B 8 yacoB 30 MuHyT («Co CTOpPOHbI filepeBHM UMapoBKMy, — Kak Hanu-
canu 6ol U. Unbd n E. MeTtpos) a Bctynun B TAULL. Ho KakoBo e 6bino Moé
pa3ovyapoBaHue — A NPULWEN OAHUM U3 NePBbIX. 1 MOOPOAUS NO UHCTUTYTY,
BbI3blBasA, OUYEBULHO, CBOUM BHELUHUM BUAOM YNbIOKM Y HEMHOFOUMNCIEHHbIX
COTPYLAHUKOB, 1, B KOHLE KOHLIOB, YCEBIUMCb Ha AMBaHYMKE PAROM C BaxTé-
pOoM, CTan TepnenmBo XAaTb, KOrga A CMOry YAUBAATb YYEHbIA MUP CBOMMMU
cBepweHnaMn. Ha cnepyowmii feHb BHOBb Aan o cebe 3HaTb KOMMIEKC Ye-
/I0BEKa C NMOYTOBOrO AlMKa 1 POBHO B 8 yacos 30 MUHYT A ONATb CuAen OKo-
no Baxtépa. Tak npogomkanocb 10 gHen. Ha 11-n geHb, K MOemy KpanHemy
YOMBNEHWIO, MPaKThyeckn cnegom 3a mHou B FTANLL Bowén Bacunuin MiBaHo-
BMY (BUOHO, AO HEro JOLWEN CyX O MOUX «MOABUrax»). «Yronku ryb ero ony-
CTUANCb. ITO NPeABELLANo rpo3y», — Kak Hanucan 6ol O. [eHpw.

«MHe Hapo nmoroBopuTb ¢ Bamm», — cka3an oH cypoBo. [Tpyn 3TOM OH Ha-
XMypusi 6poBM, HO €ro NNUO BCE paBHO OCTaBanocb [oOpbIM. «Bupnte
Ny, — NPOJOMKUN OH. — «He roBopA 0 TOM, YTO Bbl BbicTaBnAeTe cebs ab-
conoTHbIM 6e3aenbHMKOM, Balle MOCTOAHHOE HaxoXAeHWe OKONo BaxTépa
no3opuT 1 MeHs. Y Bac ectb paboTa, y Bac ecTb cpok eé BbinonHeHus, y Bac
ecTb 24 yaca B cyTKax. MeHa He MHTepecyeT, B Kakoe BpeMsA [HA WUIN HOoun
Bbl eé cobupaetecb fenatb. Ho ecnn y Bac Tak mHoro csobogHoro Bpeme-
HY, Bbl MOXKeTe NpoBoAMTb ero B 6MONMOTEKE, a He MPOTUPATD LWTaHbl OKONIO
BaxTépa. Mostomy mnu Bbl nogaéte 3asaBneHne o6 yBonbHeHWN 1 BO3BpaLlae-
TeCb B CBOW MOYTOBbLIN AWMK UM KOPEHHBIM 06Pa30OM MEHSETE CBOWN PeXnMm
paboTbi».

MimeHHO B TOT MOMeHT, 6naropaps Bacunuio ViBaHOBUYY, 1O MEHSA CTaNo fOX0-
[WUTb, YTO O3HAYAET HEHOPMIPOBAHHbIN PAaBOUKIl AEHb Y UMEHHO TOr4a S No-
No6UN Hay4YHO-TEXHMYECKNe BUBNNOTEKN.

MOPTPET

Bacunun VMiBaHoBMY Mopo3 — 3TO YenoBeK, KOTOPbIA BOLWEN B MO »KN3Hb
COPOK C JIMLUHUM J1IET TOMY Ha3af, Aa Tak 1 OCTasicA B Hel HaBceraa.

HasepHoe, TOT, KTO 3alyman ero nossrieHne Ha 6enblii cBeT, 6bln OuYeHb Weap
Mo OTHOLWeHNIO K MOpOo3y 1 OTNYCTUA MOMHON Mepoli He TONbKO He3aypsa-
Hble YM 1 TanaHT, HO 1 He3aypAgHYI0 BHELIHOCTb.

Ero npoeKTMpOBLMK, HaBepHoe, oTdan Bacunuio MBaHOBWMUYy BClO APKYIO
Kpacky, KoTopas 6blia B €ro pacnopsikeHn B TOT MOMEHT, U 3Ta Kpacka OKa-
3anacb pbikero uBeTa. Pbixel 6Gbla ero 4OCTaTOYHO KypuaBas LUeBeniopa,
pbiKMK Bbiny ero 6pOBM 1 PECHULbI, OTUErO Kapue rnasa Kasanncb Toxe
cnierka pbiKUMU. PbiXXKMMUW BOSOCaMu Gbinvi NMOKPbITbI €r0 PYKM U KOPOTKME
nanbLpl.

O nanbuax Hafgo CKas3aTb OTAENbHO, NOTOMY 4YTO OHU 6bInn TOXe YMHbIMW
N CNoco6HbIMK SKCNepnmMmeHTanbHO OCyWecTBUTb TO, YTO 3ayMbiBana €ero
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YMHas rofioBa. Ero HeBepoATHbIE MPOEKTbl HAXOAWSIN SKCMeprMEHTasIbHOe
noATBEPXKAEHUE UX XKMU3HECMOCOBHOCTM CHavyana C NMOMOLLbIO MAACTUMHA,
npeBpaLlasncb B €ro pykax M YMHbIX, BUPTYO3HbIX, nanbuax B.U., npu gocra-
TOUHOW Aone BoobBpaxkeHUs, B MPoobpasbl KOCMUYECKUX Nprbopos. U B Ta-
Kvi€ MUHYTbI 3TV MasibLibl 6bU NO-HACTOALLEMY My3blKaNbHbIMU, COCOOHbBIMU
BOCMPOV3BOAUTD YapyloLlye MeIoANK, Nopax<atoLime CBoein KpacoToii 3aBo-
POXEHHYIO MYONNKY.

B.U. Mopo3 n I M. H1KonbCcknii nrpatoT B Luaxmatbl

Ero nnuo, pykn 6binm NOKpbITbl MHOFOYMCAIEHHBIMU BECHYLLIKAMK, OTYEro OH
Ka3sanca ewé 6onee pbbkuM. Ecnn 6b1 B Hawen cTpaHe cywectsoBan «Coio3
pbiKux», Bacunuin iBaHOBUY, HECOMHEHHO, OblfT Obl €ro MOYETHLIM UYIeHOM
W, MOXeET ObITb, NpeaceaaTenem.

TOBOPAT, UTO eCny YenoBeK TanaHTIMB, TO OH TaNnaHTIMB BO BCEM. Bacunuin
VBaHOBMY cuio0 06CTOATENBCTB CTan GU3UMKOM-acTPOHOMOM. Ho 5 yBepeH,
4TO, HE3ABMCKMO OT TOTO, Bbibpan 6bl OH MaTEMATUKY, NN UCKYCCTBO, UK Ka-
Kyt0-nbo apyryio cTesto, OH ocTancs 6bl CTONb >e APKOM U LeNbHOW HaTypo,
KaKuM 1 ero 3Harn.



YTO 4 MTOMHIO O BACWINU UBAHOBUYE MOPO3E

E.A. Kazanyeea, UX® PAH'

C Bacunuem VBaHoBmyem Mopo3om A no3Hakomunacb 40 et Ha3aj B Aome
MOUX nyyqwmnx gpysenn — TaTbAHbl Jlo3uHckon u bopuca BanHmana. Tor-
[a Mbl BCe OblIM MONOABIMU 1 OYEHb NOOMAN coOBMpaTbCa APYr Yy Apyra Ha
OHAX poXKaeHuA. M BOT Ha AHe poxaeHuA TaHu JIO3UHCKOM A — monofom
XUMUK-MONMMMEPLUMK — OKa3anacb cpean YAUBUTENbHbIX M 3amevaresb-
HbIX Ntofgen — yuéHbix-actpoHomoB. U.C. LWknoscknin, A.M. JTosmHcknn, n,
KOHEYHO, pbikeBOnocCbii Bacunun MBaHoBMY Mopo3 npounsBenn Ha MeHsA
HeusrnagmMmoe BneyvatneHne. VICKPOMETHbIN tomMop, HeobblualiHaa Ao6po-
»KenatenibHOCTb, 3ameyaTefibHble necHu. A Korga Bacununm WeaHoBmY cnen
OkyaxaBckyto «[MpouwaHue ¢ Monbluen» («Mbl cBA3aHbI, ArHelka, JaBHO Of-
HOW Cyabbo0I0...») N NecHIo «TeuéT peuka, Aa No NecouKy», A NOHANA, YTO MHe
OuYeHb XOTeNnocb Obl NOAPYXKUTbCA C HUM. MHe MoBe3M0, Mbl NOAPYXKMUAKCD.
C Tex nop A KaXKAbl rof C HeTeprneHueMm »gana 20 mas, feHb poxKaeHus Ba-
cunua MiBaHoBmYa. B 3TOT AeHb y Bacunua MiBaHoBMYa goma cobrpanucb ero
LPY3bs, y4eHUKN, aeTun. Bcerga 6bi10 oUyeHb AyLweBHO, BECENIO M BKYCHO. U A
C YOOBONIbCTBMEM Mrpana Ha NMaHUHO Ntobrmble necHy Bacunua MisaHosuua.
He pa3 mMbl BMecTe xoauav B NoxoApl Ha 6arigapkax, 3MMOW KaTanucb Ha Jibl-
Xax. Torga Tonbko y Bacunua ViBaHoBrYa 6bin aBTOMOOWIb, U OH C PafoCTbio
3abupan Hac ¢ TaHel JTo3nHCKOI 1 BE3 KaTaTbCA Ha JibKax.

1 oueHb xopowo nomHi Bpemsd, korga B.U. Mopo3 m MHorue yuyeHuKn
M.C. WknoBckoro Bmecte ¢ Yuntenem nepewnu us FAMLL Bo BHOBb co3gaH-
HbI K. HaumHanacb spa KocMuuyeckmx skcneamuui. HyxkHo 6bino Hauu-
HaTb HoBoe aeno. W Bgpyr Bacunum MiBaHOBMY peluwnn, 4to y Hero Hu4yero
He MOoJyyaeTCs, YTO OH He MOXET ObITb pyKkoBofuTeNnem, 6bin Ha rpaHu ae-
npeccum. Mo3xe, co CBONCTBEHHON eMy fOOPON YnblOKON, pacckasan, uTo,
OKa3blBaeTcA, 3pA OH ynan gyxom. Bcé, uto 6b1o um HauaTto, Aano ceowu nio-
Obl, «<MaXOBUK pacKpyTuica» U Aaeno nowso. MHe Bcerga 6b10 MHTEPECHO
pa3roBapuBaTb ¢ Bacunvem ViBaHoBUYeM, a eMy 6bISIO Nerko Co MHOIN AeNnUTb-
CA CBOVMMM ycrexaMu 1 Heyfgadyamu, Beflb A €ro ciywana Kak gpyr, a He Kak
cTporuii Konnera. Kak-To oH 06paTusica KO MHe KaKk K XUMUKY, U, B UTore, CTan
Bacnnuin MiBaHOBUY MOCTOAHHBIM YMTaTENEM HayyHOW 6UOGNMOTEKM HaLlero
WHcTutyTa xnmmnueckon ¢unsmkm AH CCCP, y Hac B To Bpems 6b110 OrpoMHoe
KONNYeCTBO XYpHanos, rae Bacunuin MiBaHOBUY MOr HaTU HOBEWLUYIO WH-
dopmauuio no coein nobumon NK-cnektpockonum.

B Moell ceMbe 0cobeHHO nobunu, korga Bacunuin iBaHoBUY nprxogmn K Ham
[AOMOI Mocsie 3arpaHNYHbIX KOMaHAMPOBOK. Kak OH 6bin ropa 1 cyacTius,
Korga cymen KynuTb B KOMaHAMPOBKe NepBbli KomnbioTep. Kak pagosancs,
YTO Nan XenesHblil 3aHaBEC M MOXHO CMOKONHO 06WWaTbCs C MUPOBbLIM Ha-
YUHbIM cO06LecTBOM. Mbl BCell CeMbEN C UHTEPECOM CMOTPenn cnangbl, Ciy-
Wwasnu ero pa3HoobpasHble, BCErAa UCKPEHHME BreYaT/ieHnA (gaxe o0 TOM, YTo
WHKBM3ULUA B CPefHNE BeKa M3Bejla BCEX KPACUBBIX XeHWUH B fepmaHuy,

' XD PAH — VHCTUTYT xummueckoii dusmki um. H. H. CeméHoBa Poccuiickoii akape-

MWW HayK

354



06BVHVB VX B KONAOBCTBE). U ewlwé — Bacunuii MiBaHOBMY OUeHb Ntobun npu-
BO3UTb APY3bsAM B MOAAPOK 3amMeyaTesibHble KHUTM, KOTOpble NoKynan B Mara-
3nHax «Pycckasa KHurar.

B aBrycte 1991 roga, Bo Bpems nyT4ya, oH 6bin B JlToHaoHe. Koraa BepHyncs,
TYT e MO3BOHWN MHEe U, Y3HaB, YTo A 6bina B Te AHKU y benoro [loma, notpe-
60Ban, uTobbl A emy Bcé noapobHO pacckasana. MHe e nokasan Bce rasetbl
Npo Hall NyT4, KOTopble OH nokynan B JloHgoHe. Bacunuin MiBaHoBMY cTpaLu-
HO nepexuBaJi, YTo He Obin Torga C Hamu.

AL TETEE by e 2, J a=

e by

[lBa Bacunna — B. Mopo3s n B. YypmaHTaeB npoLuyatorca
c E. KazaHueBow nocne eé gHA poxaeHuns

YTto MeHs Bcerga Bocxuwano B Bacunum ViBaHOBMYe, TaK 3TO TO, Kak OH 6bin
B/OONEH B CBOWO paboTy. Kak yBneyéHHo o Heil pacckasbiBan! Mbl BmecTe
C H/M nepexrBanu 3a 3Kcneamumnio Ha BeHepy, ¢ HeTepneHuem xganu Kome-
Ty lannea. Kak oH 6bin cuyactnus Torga! M mMbl Bce pafiloBanucb ero ycnexam.
A noTom 6bina TsKenenwas NoAroToBKa K akcnegmumnam Ha Mapc n ux Tparu-
yeckan Heypaua.

Korpa yxopaT fobpble, NCKPeHHUE ApY3bA, TBOA XU3Hb CTAaHOBUTCA COBCEM
apyroi. fl bnarogapHa cyabbe, uto 30 1eT B Moel XuM3HM 6bln Takon npekpac-
HbIn YenoBek — Mo cTapLunii fo6pbin apyr, Bacunuia isaHosny Mopos.



O BACWJINN UBAHOBUYE MOPO3E

O.Tl. TapaHoea, 0okmop husuKo-mamemamuyeckKux HayK,
ranw

C cepeguHbl 50-x rogos npouwnoro cronetua B.A. Mopo3 Hauan co3gaBaTb
B CCCP uHdppaKpacHyto acTpoHomumio (B gnanasoHe 1...20 mkm). MepBble He-
CKOMbKO NneT Benncb paspaboTka n msrotoBneHne VK-cnektpodpotomeTpos,
boTomeTpoB, NPUEMHO-YCMANTENIbHOWN annapaTtypbl, METOAUK HabnopeHWi
N nx aHanus. Bca 3T1a rpaHamo3Han pabota genanacb pykamu B.U. 1 He6onb-
IOV TPYMMbl HayUYHbIX COTPYAHMKOB, UHXeHepoB 1 MexaHukos TAULL MIY
n Kpbimckon ctaHuuu TAULL. QoTonprnémHmKM (HECKONbKO WTYK) OT6Upanmcb
B8 HAUM® u3 TbicAY 5K3eMNNIAPOB, rAe OHY N3roTaBvBaaNCh COBCEM ANA ApY-
rmx uenem.

Yepes Heckonbko neT B CCCP nossunacb nHdppakpacHasa acCTpOHOMMA — OT-
HOCMTENbHO HOBaA 06nacTb HabniopaTenbHOW acTpodUsmKK, U eé nepsble
1 nocnepyowme ycnexm csasaHbl ¢ Kpbimckon ctanumen TAVLL n 125-cm Te-
neckonom (3T3).

B.U. Mopos B 1963 ropy

MepBbIMM 06beKTaMn Ana HabnogeHun B MIK-o6nact ctanu nnaHeTsl, Mo-
CKONbKY AnsA 6onee cnabbix 06beKTOB YyBCTBUTENbHOCTY UCMOMIb30BaBLUVIX-
cA GOTONPUEMHUKOB, CEPHUCTOCBUHLIOBbLIX doToconpotmsneHmin (PbS),
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oxNakaaemblx TBEPAOWN YrneKUCoTon nnbo Xuakum asoTom, 6bino Hepo-
cTaTouHo. B ToT nepuog B.N. Mopo3 nposén UK-cnekTpockonuto JlyHbl, Mep-
Kypus, BeHepbl, Mapca, CaTypHa, lOnuTepa 1 ero ranuneeBbiX CNyTHUKOB.
B Te e ropbl 6bUIM NpoBefeHbl NMOHePCKMe HabNoAeHNA XONOAHbIX 3BE3f,
nnaHeTapHbIX TyMaHHocTe, KpaboBuAHOM TyMaHHOCTM U Agpa Hawen la-
nakTukn. Bacunuin MiBaHoBMY Nonyunn pAA BbIAAIOWMXCA HayUHbIX pe3yfbTa-
TOB — O6GHapyXun neasHoN NOKPOB Ha MOBEPXHOCTU CNyTHUKOB tOnnTepa
N CBA3aHHYI0 BOAY B MapCMaHCKMX NOpoAax, onpeaenvn AasfieHne B aTMOC-
depe Mapca n cogepkaHue CO, B aTmocdepe BeHepbl, NoKasan, uTo Bbico-
Ta obnakoB Ha BeHepe MeHseTcA ¢ WNPOTON. Pe3ynbTaTthl HabnoaeHni 6binm
ony6/1IMKOBaHbl B MHOTOUMC/IEHHDbIX CTaTbAX, @ TakKe B MOHorpadum B.U. Mo-
po3a «Du3mka nnaHet» (1967). Ero gokTopckasa gucceptauma «MHdppakpac-
Hble CNeKTpbl MAaHeT, 3BE€34 U TyMaHHOCTen» (1965) AaBnAeTcA nepBow AOK-
Topckow gucceptauunen no UK-actporHomun 8 CCCP.

Mocne nepexoga B.W. B MKW AH CCCP B TAWLU octanacb Kpenkasa rpynna
Habntopatenen, Kotopasa A0 CMX MOP MPOAO/MKaeT Pa3BMBaTb Ha3eMHYIo
WK-actpoHomuio yxe B Poccun. Komnnekc MK-annapatypbl 3a nocnegyio-
Wwye roApl 6bin CylecTBEHHO YCOBEPLUEHCTBOBAH W B HacTosAllee BpemsA
He ycTynaeT 3apybekHbIM aHanoram W fABNAETCA €QUHCTBEHHbIM Ha Npo-
ctopax CHI. B TAWL nop ABHbIM 1 HeABHbIM pykoBoAcTBOM B.W. no Temam
NK-acTpoHOMMM 3aluuLeHbl YeTbipe KaHAnAaTCcKue 1 ABe JOKTOpCKMe ANC-
cepTauMun N HECKOSIbKO AEeCATKOB KyPCOBbIX U AUMNNOMHbIX paboT. Ha HoBol
Kncnosogckon obcepatopum MY (TAULL) npefnycmoTpeHa COBpeMeHHas
annapatypa ana VK-HabnogeHnid, n ecTb Monofgble acTpodusnKm, rotoBble
W panblue ABWraTb HampaBiieHMe, 3a/IOKEHHOe MHOro neT Ha3ag Bacunvem
MBaHoBuuem.

NINYHOE

Tenepb, ornAAbIBaACb Ha HECKONIbKO AecATUNeTWA Ha3af, A MOry BrOJHe
onpepenéHHO CKasaTb, YTO B Hayasle MOero CaMoCTOATESIbHOIO MyTY MO »n3-
HY (B HayKe, B TOM 4Mcsie) MOI NyTb ONpPeAenuin BCero HeCKOJIbKO YenoBek,
B UX umcne n Bacunuin MisaHoBMY Mopo3. 3To 6biN0 HEBEPOATHOE BE3EHUE,
YTO B IOHOCTV MMEHHO C TaKMM 3aMeuvaTeslbHbIM YeNOBEKOM M HaCTOALMM
YU€HbIM (TOrAa eLé CoBCcem MOJSIOAbIM) CBEa MEHSA XN3Hb.

[yx nemoKpaTtnn, KOTOopbii B TO Bpema Lapuia B oTaene pagnoactTpoHOMUn
FAULL, BblpaBHMBaN OTHOLWEHNA CTyAeHTa U npodeccopa, yuYeHuKa 1 yunTe-
NA 1 NO3BOJNIAN UM CBOOOAHO 06WaTbCA mexay coboi. PasHuua B Bo3pacTe
MOEM 1 MOWX OMNeKyHOB-yuuTenem He npesbiwana 10 net, ogHaKo OHW ANA
MeHs Bcerga Obiny Yuutenamm n B yHUBEPCUTETCKME FOAbl, U MHOTUE rofbl
nocne.

Moé nepBoe 3HakoMcCTBO C Bacunuem ViBaHOBMYEM COCTOANOCH OCEHbLIO
1956 roga. fl yumnacb Ha BTOPOM Kypce acTPOHOMWYECKOTO OTAENEHNA MeX-
Mmarta. Yuéba nepsble ABa roga npomvcxoamna 6e3 BCAKON acCTPOHOMMWU, TONIbKO
MaTeMaTuKa, dM3MKa, MexaHrKa u T.4. f y3Hana, yto ectb FAULL, roe cywe-
CTBYIOT aCTPOHOMBbI, U, CTECHAACb BCEro U BCA, MOWa Tyaa — MOCMOTPETb.
YBugena Ha gocke o6bABNEHWI NPefNOKeHUA MO TeMaM KypCOBbIX, Cpean
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KOTOpbIX 6bina npumepHo Takas: QVOOEPEHLWAbHBIV YCUAWTENb MNO-
CTOAHHOIO TOKA — 1 HanucaHo, YTo 06palLaTbCA HYXHO K lpuropbesoi
Hatanbe bopucosHe. B Wwkone MHe HpaBunacb BCAKAA TEXHMKa U paguoTex-
HMKa, A nowna K H.b., ckaszana en, uyto xouy Takylo BOT KypcCOBylo. Yumnacb
A Ha BTOpOM Kypce, n Hatanba bopucoBHa oTkaszana mMHe, 06bACHMB, 4TO
KYpCOBble HauMHAIOTCA C TPeTbero Kypca. 3ameTuB MOE y»KacHoe pa3ouapo-
BaHMWe, CKanmnacb 1 Nnoeena MeHa B KOMHaTy 18 (LOKOMbHbIN 3Tax, rae Moé
pabouee MecTo 4O CMX NOP), B KOTOPOW 6blI0 HECKONbKO YenoBek. Obpalya-
ACb K ogHOMY 13 Hux, H.b. ckasana: «Bot, Bacunuin ViBaHOBWY, K Bam CTyeHT-
Ka». — Bacunuin MBaHOBWY, TaKON COBCEM PbIXWIA 1 Ha BUA OYeHb AO6PLINA,
noKpacHen n ckasan: «kMoxHo npocTo, Bacsa».

OcTanbHble pebata B komHaTe 6binu: Meta (Métp Bnagumuposunu Llernos)
n Inma (Bnapgnmunp fpanbeBmy Kypr). Tak Kak KypcoBytlo paboTy MHe fenaTtb
66110 eLwé paHo, B./. npuHéc fOBOMBbHO 60JbLUYIO Xene3Hylo KOpobKy, CHa-
py»un 6blI0O MHOFO pyyeK, a BHYTPU MPOBOAOB, MIEKTPOHHbIX laMn, COMpo-
TUBNEHUIN, EMKOCTEN M T.A. U CKa3an: «3T0, KaxeTca, ycunutenb. HyXKHO Ha-
pucoBaTtb ero cxemy n 4Tobbl OH 3apabotan». MNo-moemy, 3TO Oblla YacTb
Kakoro-To HemeLKoro npubopa (Bo3amMoxHo, TpodeliHoro). [lJo KoHua BTopo-
ro Kypca A pucosana cxemy. Bnocneactsmm 3TOT arperaT UCNONb30BancA Ha
aACTPOHOMUYECKOM NPaKTMKyMe, B 3aa4aX, CBA3aHHbIX ¢ MIK-acTpoHoMmuen.

3aTem 6binn Kypcosas y Bacu (3-i kypc) n 'y Metun (4-i1 Kypc). ina HanucaHuaA
OUNTOMHOI PaboTbl MeHA HanpaBunu B UHCTUTYT pU3MKK aTMOCdepbl B pyKn
eLé ogHoro 3ameyatesibHOro yenoseka v yyéHoro lOpua Unbuua fanbnepu-
Ha (lOpbl), o4 YbMM PYKOBOACTBOM fi HanNMcana gunnomHyto paboty «Poto-
MeTpUA MOAAPHBbIX CUAHMA». locne OKOHYaHWA YHMBepcCUTeTa Mony4ymna
pacnpegenerve B UOA AH CCCP nop Hayano BanepuaHa ViBaHoBMYa KpacoBs-
cKkoro (3BeHuropopnckasa HayyHasa ctaHuua) n Hapexabl ViBaHoBHbI DEépopo-
Boli (HayuHas ctaHuma B Jlonapckoi).

KypcoBble, AMNIoMm, He BCe OHY 6binv KOHKPETHO Nof pyKoBOACTBOM B.U., HO
BCerga noj ero NprYcMOTPOM.

B 1966 ropgy nocne pabotbl B TeueHne HeckonbKkux net B IOA mMHe oueHb
3axoTtenocb gomon, B AVLL. A Bugena ana 3Toro oguH NyTb — acnMpPaHTy-
py u, KOHeuHo, Y B./. Mopo3a, KOTOpbI K TOMY BPeMeHU Yyxe cTan JOKTop-
om. Mo cosety B./. B MDA 5 3aHMManacb cBeYeHMEM HOUYHOro Heba u no-
NApHbIX cnaHnn B MIK-guana3soHe. B acnupaHType 3TO cTaso TeMon Mmoen
KaHanpatckon. locne 3awmTbl Bacunun WBaHoBWMY npegnoxun MHe 3a-
HATbCA MK-cnekTpamun nnaHeT, OfHaKo 4epe3 HeCcKOsIbKOo JieT, nocse 3any-
ckoB KA k Mapcy, oH cka3an: «Ha 3Tom Ha3emHasA nnaHeTHas acTPOHOMMUA
3aKoHuYMnacb».

MNpumepHo ¢ cepeaunHbl 1980-X rogoB rpynmnon 13 YeTbipéX YesoBek Haua-
NINCb 1 NPOJOJIXKAIOTCA [0 HACTOALEro BPeMeHN NCCefoBaHMA ranakTmye-
CKUX 1 BHeranakTnyeckux o6bektoB B VIK-ananasoHe. Becero B cnucke 6onee
TPEXCOT OOBEKTOB, ANA KOTOPbIX MOJSTyUYeHbl YHVKaNbHble MHOFONIETHNE pAAbI
NK-poTomeTpunm. Pe3synbTaTbl MX aHanm3a onyobinKoBaHbl B MHOTOUYUCIEH-
HbIX CTaTbAX NPECTUMKHbIX POCCUMINCKMX 1 3apyBexHbIX XXypHanos. B.W. Bcerpa
C 60NbWKYM NHTEPECOM OTHOCUAICA K 3TOMY HanpaBReHWUto W, U3pedka Haes-
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Xas Ha KpbIMCKyto cTaHUMI0, Ntobrn Houblo NoHabnodats ¢ Hamu. MocnegHuin
Takol BM3WT Npowu3owwén B sHBape 1986 rofa, Korga mMbl HabnoAanu Komety
lannes. B 3To BpemA Ha CTaHUuK AHEM OblIO Mnoc 20 rpagycos, YTo CTano
MHOFOJIETHVM PEKOPLOM.

3a rogbl paboTbl B6M3K B.W. B NamMATM COXPaHMIOCh MHOTO SAPKMX BOCMOMM-
HaHWIA, @ 3TN 3aNMCK — NPOCTO KaHBa, KaXXAylo CTPOUKY KOTOPOI MOXHO pas-
BEPHYTb B OTAEMbHYIO MMaBy, MHTEPECHYIO NMLIb aBTOPY.



B.N. MOPO3 HA I0XKHO CTAHLUM FTAMLL

I. A. MoHomapéea (MaHoea), TAULL

B 1958 rogy BcTynuna B CTpoi nepsasA oyepeab lOxHoW HabnopatenbHON
ctaHumm TAULL, pacnonoxeHHoW B ropHOM KpbiMy No coceacTBy € KpbiMcKOM
actpodusnyeckor obcepeatopuein AH CCCP. B 3umHuin ce3oH 1958/1959 ro-
[OB Ha CTaHuun paboTtanu ABa Teneckona: 40-CaHTUMETPOBbIN acTporpad
n 50-caHTmeTpoBbIN Teneckon cucteMbl MakcytoBa. CTaHUMA TONbKO-TOSb-
Ko obxmBanacb. [loMrMo ABYX MaBUIbOHOB C Teneckomnamu 6bl1 NOCTPOEH
YeTbIPEXKBAPTUPHBLI GUHCKUIA AOMUWK, FAe Xunu Habnogatenu. B 31o xe
BPEMA Hayanocb CTPOUTENbCTBO GawHu Ans 6onbworo 125-cm pednekto-
pa 3TD (3epKanbHOro Teneckona JHrenbrapara), Ha KOTOPOM BMNOCNEeACTBUN
pa3BepHynucb HabnogeHna B MIK-obnactn cnektpa B.W. Moposa (torga co-
TpyaHuKa FAULL). Teneckon 6bin MOCTPOEH MO TEXHUYECKOMY 3adaHuto KasaH-
cKol obcepBaTopum 1 3aTeM nepegaH B FAVLL. Ha HEm gonkeH 6bin paboTaTtb
3.A. Inbain, acnupanHTt gupektopa MANLL .. MapTbiHoBa. Bnocneactsum oH
CTan HavanbHuKoMm OxHon ctaHumm TAUL. Kpbimckaa obcepBaTopus Tor-
[a TonbKo Havana yHKuMoHMpoBaTb. bawHu ¢ Teneckonamu yxe pabotanu,
a Xunble JOMUKNM ewwé He 6binn roToBbl. A paboTana Ha MakCyTOBCKOM Tene-
ckone — doTorpadupoBana rpynny nepemeHHbIX 3BE3[ C SMUCCUOHHbIMU
nnHUAMK. lyman 06 3TOM BpeMeHMU, A BCMOMMUHAIO OAUHOKME AOMUKM B Mone,
CHer, AcHoe Hebo, AIMHHblE HOUW, AHEM paboTa B Temne, NMOAroTOBKa K HOY-
HbIM HabnaeHUsAM, BCTpeun ¢ Bacei, Toxe 3aHATbLIM MOATOTOBKOM K Habnio-
LeHusaM. HacTpoeHue xopoluee, Ha xogy nepebpacbiBaemca WyTKaMu.

B.N. Mopo3 Ha nnatdopme y Teneckona

3umoi 1958/1959 rogos Baca npuexan Habnwogatb Ha 122-cm pednektope
Lleica Kpbimckoni obcepsaTtopun. Ero pykosogutens W.C. LLknoBckuin no-
npocun Bacto namepntb MK-notok ot KpaboBungHom TyMaHHOCTH, YTO6bI Mo-
CTaBWTb MPOMEXKYTOUHYIO TOUKY Ha e€ creKkTpe v ewwé pa3 NoaTBepanTb CBOIO

360



rMNoTe3y O CMHXPOTPOHHOM U3NyYEeHUM KaK MexaHu3me, oObACHALWEM ero
NpoucxoXxaeHune ot BUAMMON obnactu Ao pagmnoamnanasoHa. Baca npucrtynun
K HabsnlofeHnsM, a ANa Xunbsi Bocnonb3oBanca 6nmskon kK KpAO cTaHumen
FTAULL. Mo BockpeceHuam ctonoBas B KpAO He pabotana, n mbl ¢ HOnein Qu-
6al1, »eHon dpukKa [umbas, npurnawanu Bacto noobeaatb ¢ Hamu. FOna 6bina
OTNIMYHBIM KyNuHapom. Noa eé pyKkoBOACTBOM OAHaXAbl Mbl HAENUAN MUCKY
OueHb BKYCHbIX nenbmeHen. W, K oblemy BocTopry, cbenu BCo MUCKY. tOns
COKpYyLanacb: «Mbl enunu 6onblue ABYX 4acoB, a Cbesin BCE, MOXKHO CKa3aTb,
MOMEHTANbHOY.

B 1963 ropy coctosnocb npotuBoctosaHne Mapca, Takoe cobbiTve Henb3A
6bI10 NPONYCTUTb, N BCE COTPYAHWKM — OT acTPOodU3MKOB AO acTPOMETPU-
cToB — 6pocunucb HabnogaTtb 310 ABneHne. Cobpanack Becénaa yBneyéH-
HasA rpynna, paboTaBsLuas ApPYKHO 1 CornacoBaHHO. Baca rosopwmn, 4to 370 ero
BTOpasa BcTpeya ¢ Mapcom. MNMepsasa nponsowna B 1956 rogy. OHun c AHgpe-
eM XapuToHOBbIM Habnogann Mapc Bo Bpemsa Benukoro npoTMBOCTOAHUSA
¢ 50-cm pednekTopom lepua 1 cnegunu, Kak Ha Mapce pa3BuBaeTcA nblieBas
6ypsn. Torga 310 6bINM GoTOINEKTPUYECKME HABNOAEHNA B BUAMMON 06/1acTh
CrneKTpa OTAesbHbIX AeTasiell Ha AMCKe MaHeTbl.

B 1963 ropy Bacs pabotan Ha 125-cm Teneckone 3T3, 6bln BOOPYKEH ABYMSA
CMEeKTPOMETPaMN — MPU3MEHHBIM 1 AUGPAKLMOHHBIM — W MOMYYMIT OYEHD
Ba>KHble U MHTEPECHbIe Pe3ynbTaThbl.

370 6bINO 3aMeyaTenbHoe Bpemsa. Bcé ana Hac 6bu1o Bnepeawn. B moen namaTtu
Bacs coxpaHWCa Kak OUeHb KM3HEPaAOCTHbIN, YBNEUEHHDIN NCCNeR0BaHNSA-
MU, KOMMYHUKaBeNbHbI YeSIoBeK.



CB.N. MOPO30OM Mbl APYXXWUJU BCIO KU3Hb
T. A. Jlo3uHckas, npogpeccop, TAULL MTTY

C Bacnnuem ViBaHoBryeM MoOpO30OM Mbl APY»KUNKW, CeNYac KaxkeTca — BClO
XKM3Hb, APYXUNK 1 Ha paboTe, 1 Joma. W HaBceraa B NaMATY BCEX MOUX 6nm3-
KX OH OCTaJICA Kak OYeHb APKUIA, BECENDBIN, aKTUBHbIN, OYPHBbI B CBOMX peak-
LMAX, OT3bIBUMBBIV 1 HAAEXHDbIN YenioBeK.

Bacnnuin MiBaHoBUY 6bin pyKOBOAUTENEM MOEN NEPBOI KYypCcoBOW paboThl,
N Kak-To pa3 gan cxemy 6noka nutaHua gna 30[ (3neKTPOHHO-ONTUYECKO-
ro npeobpasosaTens) 1 Nopyynn ero cnasTb. Ho Korga Mol coyyeHuk u by-
Bywmin my>k bopsa, nocmoTpeB Ha cxeMy, cka3an «He B3gymalil» n gan 6onee
«npoABUHYTYIO», Baca He Bo3paxan. Kctatu, Baca npenogan mHe oguH 13 no-
Ne3HeNLWnX «NPON3BOACTBEHHbIX» YPOKOB, KOTOPOMY A Crieflyto 10 CUX Mop.
B mactepckown TAVLL caenann ycTaHOBKY Ans Moel annapaTypbl (MHTepdepo-
meTp Qabpu-Mepo ¢ S0I1), c KoTopoit A NoTom Aonro Habnogana Ha 125-cm
n 50-cm pednekTopax Kpbimckoin ctaHuymm FAULL. Mocne nepsoro e Habnto-
[aTeNbHOrO Ce30Ha, YoeanBLINCh, YTO BCE paboTaeT OTIMYHO, A Monpocua
nepecnatb MHe annapaTypy ¢ MalmnHo obpatHo B MockBy. «3auem 3T0?», —
Cnpocun NpUCYTCTBOBaBLWMIA Npu pasroBope Baca (Hawwm paboune cTonbl
B oTaene paguoactpoHomum TAULL ctoanm pagom). Ha mon oteeT: «[okpaly
1 npuBedy B 6onee NpUANYHbIA BUA», Baca BocknunkHyn: «<Hu B Koem cnyyae!
Cpasy uTo-HMbyab CnyymTCs, annapaTtypa nepectaHeTt paboTaTby.

O Toi e annapatype. ViHTepdepomeTp gomkeH paboTaTb NPy NOCTOAHHOW
Temnepatype, y MeHA 6bina npepgycmotpeHa +20 °C, n cneuyunanbHaa cucTe-
Ma nopgorpesa 3To oTciexusana. A TyT BApyr B KpbiMy CTano oveHb *apko,
M A C BeYepa Hayasa KaHiuunTb, YTo BbleNneHHasa MHe HabnogaTenbHas Houb
nponagaet. «He nponapéTt», — ckasan Baca, nepetawmn Ha 6alHIO Tenecko-
na npeAaHasHayeHHbIN AnA CBOEN YCTAHOBKUN TAXKENEHHbIN 6anfioH C XUAKAM
a30TOM M MFHOBEHHO OpraHu3oBan oxnaxieHue. Beuepom s Hauana toctu-
POBKY annapaTtypbl 1 BAPYr 13 HOCKKa 6annoHa nowén oroHb! Y meHa 6bina
OfiHa TONIbKO MbIC/Ib: TeNIECKON 3aropuTcs, U A (OTKyAa TONbKO CUIIbl B3ANUCH?)
Mo Mosy BbIBOMIOKNA rOpALMA 6anioH Ha CTYNeHbKM BallHN 1 CAMXHYNa ero
Ha 3emnio. 13 okHa nabopaTtopuu 3TO yBuAeNn MOSOZON COTPYAHWK Bacwm,
Hukonan MapdeHTbeB, BbICKOUMS Yyepe3 OKHO 1 noTywun 6annoH. (Moxsa-
CTaloCb: NMOC/e 3TOFO OH CKasan: «A A NowWwén 6bl ¢ Hel B pa3BenKy!») MNpo nH-
umMaeHT mMbl ¢ Baceli Torga pewmnu HayanbHUKY CTaHUMK U HUKOMY Boob6Lie
He paccKasbiBaTb.

MHoro net mbl BMecTe e3aunu otabixatb. [locne Toro Kak nepecranu xoguTb
B AJIMHHble GaifgapouHble MoXoAbl, Mbl OONbLWION KOMMAHMEN B cepefuHe
1960-x rogoB cTanu e3anTb C TeMu e baligapkamm Ha Bangalickue 03épa, roe
W XKUNKW BECb OTNYCK Ha 6epery nnm Ha ocTpose. MepBbilt TakoM COBMECTHbIN
c Bacen Bble3g He monyuumnca No CMeWHoN npuunHe. Mbl cToAnn Ha o3epe
Mupoc, Baca ¢ Poctnkom MpOLWHMKOBbBIM (MOW OAHOKYPCHUWK, MOTOM Hall CO-
cnyxumBey no NAUL) nabinn no 3Tomy o3epy Ha 6anaapke M AOMKHbI Bblnn
K Ham 3aexaTb. Mbl NOCTapanncb NOArOTOBUTLCA K UX MPUe3y: COOPYANN 13
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CPYONEHHBIX N OYMLLEHHBIX OT KOPbl OCMH OFPOMHYI0 MauTy, CBEPXY B Kaue-
cTBe ¢dniara NOBECUIN UblO-TO KOCBIHKY W XAanu ux, B MONHON YBEPEHHOCTH,
UTO YK TaKOW 3HaK OHU 3aMeTAT HaBepHAKa. OHK, padymeeTcs, 3aMeTun 13-
Janeka v nanaTky yBuaenu, Ho NPONbiv MAMO, PELUXB, YTO 3TO Yein-To odu-
UMasnbHbIN arepb: He MOTN e Mbl 33 Heflesllo Takoe NOCTPOUTb, a 1 3aYem
3TO Ham!

Bonblue Bcero oTnyckoB Mbl NPOBeENM Ha 03epe YXKuUH, e3gunu Tyaa Bce BMe-
CTe, OONbLIOK KOMMAHWEN, C AeTbMU PA3HOrO BO3pacTa, MO KpalHen mepe,
neT NATb-LeCTb B OAHO Y TO Xe MeCTO Ha MajsleHbK1I OCTPOB B LIeHTpe o3epa.
Hobupanucb noesgom go o3epa Bangaii, cobupanu 6angapku, nnbiiv no Ban-
[alo Ao o3epa YXKMH 1 XWUn TaMm, Ha OCTPOBe, BeCb OTNycK. KomnaHua cner-
Ka BapbupoBanacb, Baca 6bin ¢ HaMM MHOrO pas, MHOFAA CO BTOPOW XeHOM
WpuHon MyLwHeson n eé cbiHom Banepoit. [IBoe Halimx MyXUrH (COTPYAHNKM
Bacu Aypuk Hagxun n AHgpiowa PenviH) nosunu poiby; Mot My bopa n Tpu
Bacu (Bacs Mopos3, Haw «apyr goma» Bacs YypmaHTeeB 1 Haw cbiH Bacs) 3a-
HUManMcb ApPoBaMu, KOCTPOM U HenpepbiBHO obycTpauBanu narepb. *KeH-
WWHbI cobupanu rpubbl, Arofdbl, rOTOBMAW efly, Nacin MeNKux aetei. 3a 3t
HECKOJIbKO J1eT Mbl MOCTPOMAM CHayasna 60sbLLOI CTOM CO CKaMeWKOoM, Ha cne-
OYIOLWMI FOA PELIUIN, YTO CINLWKOM MHOTO MeNKMX AeTel 3a CTONOM 1 Mpu-
CTPOUNIV BMJIOTHYIO K HEMY AETCKUIA CTONIMK CO CKAaMeeuyKoM, NoTom 60sbLioi
TeHT OT goxpaA. Pasymeetcs, Beyepamn, Aa 1 fHEM, 4YacTO CUAENN C TMTapon
BCE PALKOM Ha OrPOMHOM BpeBHe y KOCTpa 1 CMOTpenn Ha o3epo. [Notom ana
NOMHOro Kada NpUCTPOnAN CNNHKY K 3TOMY 6peBHY: 60/bLUyI0 FnafKyto 6e-
Nyi0 JOCKY.

2710 MecTo Ha [Mnpoce cTano ana Hac «Mctopuyecknmy». OgHaxkabl WEN foXab,
BCE Mbl COOPANMCb Nof TEHTOM, IETU PE3BUINCE PAAOM, KTO-TO CKasan «[letu
coBcem beleHble cTanu». CemnneTHAA AeBOYKa 3aTeana urpy ¢ AByMAa Manb-
unwkammn nomnagwe. «[dasante urpatb B napag Ha KpacHow nnowagu», —
CKa3asna oHa Manbumwkam. — «fl 6yay CToATb Ha MaB30JIEE U UYTO A HU CKaxy,
Bbl rpomKo Kpuuute ,ypa“lll» OHa npokpuyana y Hac Haf yXom BCe COBeT-
CKMe No3yHrn, HaunHas ¢ «[la 30paBCTByeT BENNKMI COBETCKUN HapoAal», «[la
34paBCTBYET COBETCKaAa apmusal» — Ha BCé cnegosano rpomkoe «Ypallls Bce
N3BECTHble el NTO3YHIM KOHYMIINCb, OHA Ha HECKONbKO CeKyHA 3afiyManacb,
1 3aKkpuyana: «[la 3apaBcTBYIOT coBeTcKMe beweHble getn!» — nocnegosano
«Ypalll» ManbunKoB 1 Hall pafoCTHbIN cmeX. U B TOT e Beuep Hauvanocb. Baca
N Opyrne My>KuvHbl No-oyepenu, packanvB JOKPacHa Ha KOCTpe OFPOMHbIN
rBo3fb, MeANEeHHO N TepnenmBo, HECKOMbKO AHEN NoapAa BbiXuranu 6yksbl
BELLUEHDBIE JETU Ha 6enoi jocke — CnHKe K 6peBHY, KOTopas cMoTpena Ha
03epo. Pasmep 6yKB 6bl1 He MeHee 10 cM, HaANWCb C BOAbI Obina BUAHA U3aa-
neka. Co BpeMeHeM Mbl €341Tb Ha Y>KMH nepecTtanu, HO CNyCTA HECKOJIbKO NneT
[IBO€ U3 Halle KoMMnaHuu noexanu Tyga 6e3 6aingapku n Ha osepe Mrpoc Ha-
yanu o6bACHATL MECTHOMY PblbaKy, KyAa 1X HYXHO MepenpaBuTb Ha JIoAKe.
«[la MOHAN A, NOHAN», — CKa3an ToT, — «BaM Ha ,BELLUEHbIE JETN” Hago». Kor-
[a Mbl 06 3TOM y3Hanu, peakuunsa Bacu 6oina 6ypHoit: «<Pe6aTa, Mbl C BaMy BOLU-
N1 B uctopuio!» HemHoro nocnopunu: Bowv B UCTOPUIO UK B reorpaduio —
1 TOUKY, KaK Bcerga, nocTaBun Baca: «<Bowwnm B uctopuio ¢ reorpaduenl»

Ewé oavH noxodHblli 3NM304 K3 >KU3HW Ha TOM e 03epe, KOTOpbli MHe
3aMoOMHUJSICA.
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Mbi ¢ HaTawen, monogon xeHow Bacn YypmaHTeeBa, 3aTeAnun ncneyb Ha Ko-
CTpe MUPOXKM C YepHUKOW, 6naro eé BOKpYr 6bl10 MHOro. Beuepom 6bin
cAenaH cneumnanbHbli KOCTEP ANA XapKu Ha Yraax, Mbl B4BOEM MPAMO Y Ko-
CTpa BbICTPO NenUAN 1 Xapwuiam NUPOXKKKU, CTaro COBCEM TEMHO, Mbl MOYTU
3aKOHUMNK, HO BAPYT HauMHKa KOHuYmnacb. <HeT npobnem», — ckasana A Ha-
Tawe, — «3f4ecCb pAAOM 32 fepeBbAMM MaNleHbKNI YEePHUYHUK, NOMAEM eLé
nopgco6epém» 1 Mbl YLUIM, HUKOMY HUYEro He cKa3aB. bbinu pagom u cnbiwa-
NN, YTO NPOUCXOAUT B narepe. MNepBbiM 3abecnokonnca My Hatawm: «Hawm
6a6bl nponanu!» «MoXeT, NPOCTO B KyCTUKMN NOLWN», — MPEANONoXKU KTo-
To. TyT nocnbiwanca MpayHbi ronoc Bacn Moposa: «[inq ,B KycTuky nownmn”
C/INLIKOM AONTO, OHU y>Ke AAaBHO yLm». Mo My, C KOTOPbIM Mbl MPOXNAN
BMeCTe [OJryIo XN3Hb, CMOKOWMHO CKa3a: «[la y HMX HaBepHsAKa YepHUKa KOH-
ymnacb, OHW U NOLANY 3a Arogammy. TYT Mbl PaCCMEANINCH W HaC YCAbILWanu.

Korga Baca Kynun mawvHy, OH oyeHb pag 6bin Koro-Hmbyab Kypa-Huoyab
noagesTu. MNepBblil Bble3[ Ha ero MalluHe «Ha NPUPOoAY» Mbl 3anomMHuIn. He-
6onblo KoMmnaHmen (6e3 Bacn) cobpanucb Ha b6arigapke no Mockee-peke.
Baca npepnoxun goBesTn Hac Ha MawvHe Jo Gepera, Bce Cenv B MalUUHY,
cBepxy norpysunu 6agapky, noexanu, 1, Koraa Bblexann Ha NPocénoyHyio
JOpory B flecy, MallMHa BAPYr nepecTtana ABUraTbcA, XoTa MoTop pabotan.
BbIliga M3 MallvHbI, yBUAENW Ayllepa3anpalollyio KapTuHy: MallMHa cugena
[HOM Ha LUMPOKOM HU3KOM MEHbKE, KOTOPbIV CTOAN MOCpean Aoporu B Tpa-
Be. Bce BMecTe mMbl ¢ npobnemoli cnpaBranCb, HO TOT NEHEK, CUAALLYIO HA HEM
MaLUUHY 1 06ecKypaxxeHHOro Bacto s OTUETNIMBO MOMHIO 1 CEFrOAHA.

g

Mol 3a cTonom Ha ctosiHke «BELLEHDBIE IETW», cneBa HanpaBo: Bacsi Mopo3, Mol cbiH
Bacs, BTopas xeHa Mopos3a VpuHa [nylHesa, »eHa Halero gpyra 1 COTpyAHMKa otae-
na pagmoactpoHomun AypeHa Hagxumna (cyas no Bcemy, oH Hac u cpoTtorpaduposan),
cbiH [nywHeson Banepun, apyr agoma bopuc MNonkosHMKOB, A, Mo Myx bopuc Bann-
MaH, apyr soma Baca YypmaHTees, ero »eHa Hatalwua, 3a AeTCKMM CTONIMKOM — UX CblIH

Ha cBoell mawmHe BacAa ouyeHb 4YacTo BbIBO3WA MEHS, Kak MPaBuUo, C Kem-
HMOYab ewé, NMbo nokaTaTbCA Ha fbKax, b0 3a rpmbamu B GAvXKanwmnin
nec. 3anoMHWICA o4eHb KopoTkun, npamo n3 FANLL, c Bacen n c Bepon Ap-
XUMOBOW, fiaXke He C KOP3UHKaMK, a C MOIN3TUNEHOBBIMU NakeTaMu, Bble3f 3a
rpn6amu B CoceHKuM (Toraa Tam ewé 6bin nec!). Baca He 6bin 3aaanbiM rpnb-
HUKOM, 3HaNn TONIbKO «OaropofHblex: 6enblil, NOJOCMHOBMK, NOAOEPE3OBIIK,
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A 3Hana Bce cbefobHble rpubbl B MOAMOCKOBHbIX Jiecax. [Moka3ana Bepe, uto
BOT 3TW rpubbl (He BCMOMHIO, KaKne UMEHHO) HY>KHO 6paTb, MX MOXHO Xa-
pUTb, NOCNE TOro Kak OTBapULlb 1 CONbELb Bogy. A Aanblue Mbl C Hell 6OKO
cobupanu rpnbbl 1 Beceno 60Tanm Ha TEMY: XapUTb-TO MOXKHO, HO MOXXHO N
€CTb, He OTKMHELLb SN NMOCJIe 3TOFO «KoMbiTa». BacA, cnblwaBwmin Hawy 6on-
TOBHI0, BAPYT ANKO MNOKpPaCHes, MPOCTO BCMbIXHY, 6pOCUNCA K HaM, BbIXBATUN
o06a nakeTa C rpubamm 1 MrHOBEHHO pactonTan ux. Ha Haww Bonnu: «Tbl UTO,
C yma cowWeén?», — oH oTBeTuN: «He xouy, uToObl ABE MOU NOGUMbIE AEBYLUIKM
OTPaBUIINCHY.



MOU BCTPEYN CB.U. MOPO3OM
B. bpeaman

Bouctuny, nytn focnogHn Hencrnosegmmbl! A MO3AHNM BEYEpPOM CUXKY B My-
CTOM FOCTUHWYHOM pecTopaHe B bepnuHe n no npocbbe TaHu JI03MHCKOW
BOCCTaHaBnMBato B namstn «O6pa3 Bacn Mopo3sa».

CnyJyanHoe 3HaKOMCTBO C TaHel pacTAHYNOCb NOYTWN Ha NATbAecAT net! TaHA
BMepBble Mpuriacuia MeHA Ha CBON [fieHb poXAeHua rae-to B 1965 rogy.
A1 yxe 6bin xopowo 3HakoM ¢ TaHMHOW ceMbéin, ¢ bopei n Baceukoi, 6bin
B 6ainfapoyHOM noxode ¢ Hei u ¢ [umoin KypTom, HO elwé H1 pasy He Bu-
fen Bcto TaHuHy FAULL-komnaHuio B cbope. MHoro cnibiwan o [Joktope 1 ero
MHOFOUMCIEHHDBIX YYEHMKAX N COTPYAHMKAX, HO BCe OHU Bbinv AnA MeHs ab-
CTPaKTHbIMW FepOAMIN MHOFOUMCIIEHHbIX paccka3oB 1 baek. M BoT A 15 HoA-
6pA 1965 rofa BXOXY B TaHWHY KBapTUpPY U BUXKY 3aCTONbe C yYacTUeM [BYX-
TPEX AecATKoB yenoBek. [pakTnuyeckn, Bce MHe He 3Hakombl. [lepBblit, KTO
6pocaetca B rnasa 1 cpasy 3aMnOMUHAETCA, KPYTNONNLbIA, PbIXUIA, KyAPABbI
300POBAK, C NNL@ KOTOPOro He CXOAUT OTKpbITaa ynblbka. CMmetowmecs ceT-
nble rnasa CKBO3b OYKM C NErkmm npuuypom. OH B UeHTpe BHUMaHuA. U3
obLero pasroBopa NoHUMato, Yto 310 Baca Mopos. Tak MHe ¢ nepBoro pasa
OH 1 3aNOMHWIICA — CMEIOLNINCA KYAPABDIN PbIXKNI 3[0Pp0oBAK. [o3xe y3Halo,
yto Bacs, BepHee, He ouyeHb Bacd, a Bacunuin ViBaHOBMY, He NpocTO Becenb-
YaK U KOMMAHENCKNUIN MYXWK, a KPYMHbI COBETCKUI YUYEHbIN-acTPOPU3UK,
[DOKTOP HayK, aBTOP KHUT... U T.A4. U T.N. fl He 6bIN cBA3aH NpodeccnoHanbHoO
¢ Bacnnuem ViBaHoBnYeM MoOpo30M, MOXET ObITb, MO3TOMY OH Tak W OCTaNcA
AnA mMeHsa Bacewn. PerynapHble, pa3 B rogy, BCTpeUn Ha AHAX poxaeHua TaHu
He M3MeHWNN Moero BoCnpuATMA. HaBepHOe, 3TO CBOMCTBO 3HAYUTESNbHbIX
NNYHOCTEN — NpK NOGLIX 06CTOATENBCTBAX OCTAaBATbCA €CTECTBEHHBIMU 1 He
MEHATbCA B 3aBUCUMOCTU OT ycnexa 1 mecta «nog ConHuem», KOTopoe OHU
3aHumaior!

3anomMHMACA 1 TakoW 3Mr30f M3 coBMmecTHoro bGarigapoyHoro noxoga. Hac
6bI10 NATb UAN LWECTb IOAOK. LNy HeckonbKo AHeN No Kakoi-To peyke B Mo-
cKoBcKow obnactu. Moxop 6bin NErkMiA 1 BeCEnblil. MHOTO WY TUAW, CMEANNCD,
AYypPaunnncb. 3aKaHUMBaNCa Noxon HeAaneKko OT XKeNne3HOAOPOKHOW CTaHLWK,
[0 KOTOopoW 6bIno KnunomeTpa Aga. PacnucaHve noesgos 6bi10 N3BECTHO 3a-
paHee. Hago 6bino 6bIcTpo cobpaTh Bewm 1 6ainaapKkm 1 NEKOM «Ha PbICAX»
ABUraTb K ctaHumu. Mbl ¢ Baceli Hauanm pa3bupatb ero 6angapky, «Jlyu» nam
«CantoT», TOYHO He MOMHI0. Kak Bcerga, CTpMHrepbl 3akAVHUAM U He pac-
coefmHANUCL, pa3bopka 3atArmBanacb. Bapyr Baca koHumn «ynupatbcay,
MaxHyn PyKoW M 3a4eM-TO MoJie3 B CBOWM PIOK3aK, CToABLWIMUN pAaom. OH un3-
BNIEK M3 PIOK3aKa HebOMbLLYI0 HOXOBKY MO MeTanly W, Npexae yem A ycnen
axHyTb, OCTEPBEHEeNO CTajs nepenunueaTb 3akInMHMBLUME CTpuHrepbl! Korga
yepes HeCKOSIbKO MFHOBEHUI A NPUWEN B ceba U C yauBieHNeM BOCKIUK-
Hyn: «Bacunun, Tol yero genaewb?», — nonyuun B oTBeT: «He Buagnwb? Pas-
6upato 6angapky! Mol c To6oI eé ellé YEPT 3HAEeT CKOMbKO byfem pa3bupaTtb
1 ono3gaem Ha aneKTpuYKy! A cTpuHrepsl A otaam B mactepckyto TAVLL n mHe
ux nognpasath Celiyac Takoe pelleHne Ha3Banm 6bl KpeaTmBHbIM! A Toraa
A NPOCTO NPULWEN B BOCTOPT M MOHAN, noyemy A — He «Bacunuin ViBaHoBny
Mopo3»!
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Korpa y3koe mecto Hawmx cbopoB 66110 6ykBanbHO pacnuieHo, mbl ¢ Bacen,
KaK camble ¢pu3MUecKkr NoAroToBEeHHbIe, B3BaNWAN GOMbLLYIO YacTb MOXOA-
HbIX FPY30B Ha cebs, 1 BCe ObICTPbIM XOA0M YCTPEMUNCD K CTaHLUMK. MpUyém
mexay MHow 1 Bacen rpys pacnpepennnca B oTHowWeHWUW nprumepHo 1:3. OH
TOPONWACA N NPOCTO CXBaTWA, YTO MO, 1 noTawui. A mor oH MmHoro! MHe go-
CTanacb MeHbLUas YacTb.

C Tex nop npownu rofbl, A y3Han, uto y Bacu B xusHu 6binm 1 gpamartuve-
CKUWe, N faxke Tparnmyeckme MOMEHTbI, UTO He BCerga OH Obinl 3aB3ATbIM On-
TUMUCTOM K Becefibyakom. HoO MHe He MpuLNoCb BUAETb €ro B CJIOXKHble
NepuoAbl ero XM3HuW, y MeHA B NMaMATN OCTaNCA BECENbIN, KN3HEPAZOCTHbIN
N pelunTenbHbIN pbiKKi 3gopoBak — Bacal



HALLUU NOXOA4bl
B.A. maosiwes, UD3 PAH

Al paboTtan B ofHOM MHCTUTYTe ¢ B.U. Mopo3om, HO B pasHbIx oThenax u He
nepecekanca C HUM no Hayke. OfHako y Hac 6bin obwun apyr — Opui
Wnbunu FanbnepuH. B.W. n t0.W. 6binu actpoHomsl, yueHuku W.C. LLknoBcko-
ro. Hac o6beanHany n oblme MHTepecbl — COTPYAHUYECTBO C dpaHLy3CKU-
MW cneumanncTammn B 061acT KOCMUYeCKNX nccnefoBaHunii. ina Hac c 0. U.
nuaepom GpaHLUy3CKnx uccnepgosatenein kocmoca 6bin ®paHcmc Kamby, ana
B.V. — »Kak bnamoH.

A1 6b1n ¢ Opoii 1 Bacen B AByx 6angapouHbix noxogax: B 1963 rogy no Bonre
n B 1964 rogy no benoi. Bomxkckoe nnaBaHve 6bio CKopee He Noxof, a pas-
BEPHYTLIN NUKHMK: NATb 6afapok, Katep, pbibanka, fonrne cnopbl y KOCTpa.
Baca yBneuyéHHO yuyacTBOBan B Criopax, a K pbl6HOW noBse 6bl1 JOBOJIbHO
paBHogyweH. [oxon oxuBnanu et — wectunetHnn Mwuwa lanbnepuH
1 TpéxneTHun Buta Magpiwes. Muwa He NPUBLIK K KOYEBOW »KN3HW, U B Nep-
Bble [IHN MHOrO€e eMy He HPaBWJ1I0Cb 1 Ka3asloCb OYeHb HEMPaBWUITbHbIM: KOTAa
Mama MbiTanacb B NOAKE HAeTb Ha HEro NXamy, 4Tobbl 3aLWKUTUTb €ro OT Con-
HeYHbIX OXOr0B, OH HMKaK He XOTes MOKa3blBaTbCA NIOAAM B HOUHOWN oAexAe.
OpHako yepes napy Hefesb OH y»Ke PafoCTHO CKaTbIBancsA B NaBKax € necya-
HOro OTKOCa, COBEPLUEHHO He iymMas O TOM, Kak OH OfeT. BuTA »e 6bin cTapbii
MOPCKOW BOJIK U pafioBasnca NPMBOSIbHOM MOXOAHOW »M3HW. OHY BblIN OYeHb
LAPYXHbI 1 BCerga Aepanncb BMecTe.

Ha 6apapke BOonb cKkanucTbix 6eperos peku benoi
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T. Mynapuwk, T. Tnagpiwesa, B. Mopo3s u B. [nagbiwes
Ha BbIxoge 13 Kanosol newepbl

B. Mopos3 u A. [Bo3geB HecyT 6angapky
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«Ha HéM TpeyronbHas wnsAna...»
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MacTtep Ha Bce pyku!

Mpurnawas ppysen Ha benylo, A npegynpekpgan wMx, YTO Mbl MOM/bIBEM
Mo MeNKON peyke C OTMeNAMU, KopAramm, pasopBaHHbIMK bGalgapkamu, Ko-
Topble Hafo byaeT nepetackuBaTb Ha Oeper, UTO Hac XAET KPOMOTIMBLIN
TPyA MO 3aknenke U NMouYnHKe ux, Ho benasa okasanacb 6bICTPON MOMHOBO-
[HOW peKol, KoTopas Bbilufa 13 6eperos 1 3aTonuna BC& BOKPYT, TaK YTO Mbl
NPOHOCUANCH MMMO 3aTOMEHHbIX FPY30BMKOB (13 BOAbI TOPYaN TONbKO WX
KabuHbl). OKa3anocb, 4TO B paiioHe BbiNain CUbHble AOXAW, Tak YTO BOAO-
XPaHWMLLA B BEPXOBbAX NEPENONIHUINCD, U BCE XAaNW, YTO MIOTWHbI OTKPO-
0T 1 NO peKe MPOKAaTUTCA OFPOMHAA BOJIHA, TaK YToO GalfapoUHMKOB Npea-
ynpeXxaanu He CTaBUTb CTOAHKM Y 6epera. HO HMYero Takoro He Clyunnoch,
1 Mbl 611aromnoslyyHo NPOMYaNUCh NO PeKe A0 €€ HU30BbEB, OCTaHOBMBLLUCD,
Bnpouewm, y Kanosoi newyepbl ¢ €€ HacKasbHbIMM PUCYHKaMK JpeBHero ye-
noeeka. TackaTb 6aijapKn BCE e MPULLINOCh, HO He AJIA PeMOHTa, a MPOCTO
MeHsAA MecTo CTOAHKM. [T0TOM B MOE »KM13HW ObII0 MHOFO 6aliAapPOYHbIX Mo-
XO[0B, HO yxe 6e3 Bacunus iBaHoBMYa.
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