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10 OrPOMHOE KONMYECTBO HaY4HOWM MHpOPMAaLMK, B TOM Yncne - okono 200 naHopam
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KomneioTepsl Wiener 2 Ha 6a3e npoueccopos Intel Pentium™ Il He TonbKo NpefocTasaT Bam MowHenlwme TexHonoru 06paboTky AaHHbIX U BO3
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HOBOCTM
KOCMOHABTHKH

H3daemca nod 3zudoii PKA

N

A03T «Komnarus BHAEOKOCMOC»

u komnaxued «R.&K.» npu yvacmuu
NOCMOAHHOZ0 Npeacmasumenscmsa
Esponelickoeo KocMuyeckozo azeHmemsa 8 Poccuu
u Accoyuayuu My3ees KOCMOHGBMUKU.
lenepansHbili cnoxcop uzdanua —
TKHNY um. M.B.Xpyruyesa

]

Pedaxyuonnsiii cosem:
C.A.lop6byHos — npecc-cexkpemaps PKA
C. A Munbyos — HavansHuk omdena TKHIMY
H.C.Kupdoda - suue-npezudesm AMKOC
A.W.Kucenes - 2enepansibtil dupekmop FKHIL
K0.H.Konmes — 2erepansHeili dupekmop PKA
W.A.Mapurun ~ 2naskeili pedakmop
11.P.Monosuy — fMpe3udersm AMKOC, [Jsaxds lepoli
Cosemckozo Cowoza, lemyuk-kocmorasm CCCP
b.b. Perckuli — dupexkmop «R.& K»
B.B.CemeHos — 2eHepansHelil dupekmop
A03T «Komnarus BUJEOKOCMOC»
T./1.Cycnosa — noMOWHUK 2nasbl
npedcmasumenscmsa EKA 8 Poccuu
A.@ypHbe-Cukp — enasa lpedcmasumenscmea
EKA 8 Poccuu

Pedaxyuonnas Konnezus:
[nasweiii pedakmop Wzope MapuHuk
3am. 2nasrozo pedakmopa One2 UunsKosuy
06o3pesamens Hzops Jlucos
Pedakmopei: Mzope Agaracees, Maxcum Tapacenko,
Cepeeil llamcymduros
CneyuansHbsie KOppecnoHoeHMbi:
Eszenuli fJesameapos, Mapus [obeduHcKas
JlumepamypHeiii pedakmop Badum AHocos
Auzain u Bepcmra: Bavecnas CanbHuKos
Hoppexmopei: Anna Cukuybiva, Tamapa 3axapura
Pacnpocmparenue: Banepus [lassidosa
Komnslomeproe obecnevenue: Komnanus «R.& K»

© [lepeneyamika Mamepuanos MObLKO C Pa3pelieHus
pedaryuu. Ceeinka Ha HK npu nepenedamxe
U/IU UCTIONMb30BAHUU MAMepUanos cobCmeeHHbIX
KOppecnoHoeHmos 06A3amensHa.
JypHan «Hosocmu KocmoHasmuku» uzdaemca
c aszyema 19912. 3apezucmpuposak 8 MIIN P®
10 ¢pespans 19932. N°0110293
Adpec pedaxyuu: Mocksa, yn.llasna Kopyazuna, 0.22,
Kopn.2, komH.507. Ten./axc: (095) 742-32-99.
E-mail: icosmos@dol.ru
Adpec dna nucem: 127427, Poccus, Mocksa,
«Hosocmu KocMoHasmuKu»,
do socmpebosanus, Mapunury W.A.
- - Tupax 5000 3x3.
Modnucaro 8 nedams 19.05.98 2.

Mypran uzdaemcs Ha mexHuveckol 6a3e
PeKnaMHO-U30amenbCKozo azeHmcmaa «fpaHms
Omnevamaro e munozpagpuu «Q-Print OY»
(Purnarous).

Llena caobodHasn.

PyKonucu He peyeH3upyiomea u He BO38PaLYAIOMCA.
OmsemcmeerHocms 3a docmosepHocMb ony6nuKo-
BAHHBIX CBeJeHUL, @ makKe 30 COXpaHeHue 20cydap-
cmeekKol u dpyaux malik Hecym asmops!
mamepuanos. Toyka 3peHus pedaKyuu He scez0a
cosnadaem ¢ MHeHUeM asmopos.

Tom 8 N210 (177)

18 anpens - 1 man 1998

B HOMEPE

2

12

13

14

17

19
20

25

35

36

40

42

44

45

MunoTupyembie nonerbi

Monet OK «Mup»

30-25: Bbixop-5

Nonet «Konym6umu» no nporpamme STS-90

[esatbli cTapT warma K «Mupy» otnoxeH

Coctoutcs nu B 1999 r. KUTAHCKUIA NUNOTUPYEMBIA NoneT?

KocMOHaBTbl. ACTPOHABTbI. IKMNAXKMK
Bctpeua B LYMe ¢ Maitknom ®oynom
Jkunax STS-93 Ha pupme TRW

Cosewanun. KoudepeHyun. BoicTaBku
Kocmuyeckue agpeca MockBbl
KoHdepeHuusa B inoHuu

3anycxu KOCMUYECKUX annaparoB
Bropoit 3anyck no nporpamme Globalstar

3anyweHsl cnyTHUKKM cea3u BSAT 1b u Nilesat 101

B nonete «Kocmoc-2350»

ABTOMaTUYECKUE MEXXNNaHeTHbIe CTaHL UK
Cassini npogomxaer noner

MNoprotoeka k 3anycky KA Stardust npogomkaercs

Voyager 1 u Voyager 2

beicTpee, ymHee, camocTosTensHee!

Hosble npoekTbl ESA uccnepgosatua ConHuya

CnyTHUKOBaA CBA3b
KoHTpaKT Ha nocTaBKy YeTblpex CNyTHUKOB «fiMan» nopnucaH

“CKyCCTBEHHbIe CNYTHUKH 3emnu

Mporpamma Ofeq npuoctaHoeneHa

MOST - KaHaACKUi KOCMUYECKUH Teneckon

3aka3aH cnyTHuK Superbird 4

«[opTpeT» CEeKPeTHOro CNYTHUKA 3aKa3blBanu?

Asiasat 3 netut k JlyHe unu ewe pas o No/b3e rpaBUTALUOHHBIX MAHEBPOB
WNHAMACKNI pa3BepbiBaTeNbHbLIA CNYTHUK MOXKET NOABUTLCA YKE B CEAYIOUEM rofy
ANOHLBI XOTAT Aenarh AewieBbie CNYTHUKK

TenesugeHue ByaeT «CTArMBATLY KAHAALEB

Paketbl-HoCcuTenu. PaKeTHble ABUrarenu
Tabnuua 3anyckos PH «MpotoH» u «MpoTtoH-K»

Bnok 1M peabunuruposaH

MapkeTtunr poccuitckux XPL Ha mexayHapogHOM pbiHKe

bym «MHoropasoBsbix»

Atlas III - HOBOE NOKONEHME HOCUTENEi

HaszemHoe o6opyaoBaHue
Hosble asapopuHamuyeckue Tpybel 8 KHP

Memnyuapop,naﬂ KOCMU4YeCKana CTaHuua
YHuBepCanbHbIi CTHIKOBOYHBIA MOAYNL
OyepefHble M3MEHEHUA POCCHIACKOTO CerMeHTa

HoBoctu u3 locypapcreeHHou lymbl

Pabota Hap «KKOCMHUYECKUM» 3aKOHOAaTEeNbCTBOM NPOAOKAETCA

MnaHbl. MpoeKTsbl
HoBbiil 3Tan uccneposaHmit JiyHol

Mpeanpuarus. Yupexxaenua. Opraumsayum
H06uneit camapckoro «MNporpecca»

0 koHBepcuu Ha npeanpuaTuax PKA

Inmarsat 6yaeT NnpMBaTU3MPOBAH B Te4EHUE ropa

COMSAT He npu3HaH MOHONONWUCTOM

Jlioau u cyabobI

Buorpacuuv uneHoB 3kunaxa nonera STS-90

Ha o6noxke ¢poto NASA
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MHNOTHPYEMBIE NOJIETHI

Mpogonxaerca noner akuNaXa
25-i OCHOBHOM 3KCNegULMH

B COCTABE KOMQHAMPA JKHNAXA
Tanrara Mycabaesa,
boprurxenepa Hukonas bygapuna
1 6opruixerepa-2 Iuppio Tomaca
Ha 60pTy opbuTansHoro Komnnexca
«Coto3 TM-27» - «Mup» - «Kean -
«Ksant-2» - «Kpucrann» -
«Cnexrp» - CO - «Mpupopa» -
«Mporpecc M-38»

M.Mo6eaunckan. HK.

18 anpensa Tanrar Mycabaes u Hukonait
ByaapuH nocne ByepawHero Bbixoaa Obinu 3a-
HATBI CYWKOW CKacaHAPOB M 3aMEHOW CMeH-
HbIX 31eMeHTOB. YTpoM, nocne BbIpaBHUBaHUA
pasnenus, oHu sownu B otcek WWCO, nepe-
Hecnn Tyaa ckadaHapsl, e f1o3anpaBunm ux
BOAAHbIE Baku: BO BpeMA BbIX0A], npu paboTe
CHUCTEMBI TEPMOPETYNMPOBAHWA, BOAA YacTHY-
HO ucnapaetca. (Cywka ckadaHapos NpoBo-
[QUTCA MO CneynansHoW MeToguKe C NOMOLbIo
Pa3nuyHbIX NpUcnocobneHnii 1 NpogonKaer-
cA 06bIYHO OKONO YeTbipex Yacos.) MNocne 3to-
ro ckadaHgpbl NepeHecnu ANA XpaHeHus B
MMHO, Tak kak oTcek WWCO HerepmeTnyeH.

19 anpens. 3asepwue HakaHyHe pabo-
Thl CO CKahaHapamu nocne 4-ro BLIXOA3, Ce-
TOAHA KOMaHAMP W BOPTUHKEHEP BHOBL Ha-
4anu WX NOArOTOBKY K OYEPeAHOMY BbiXOAY,
3annaHupoBaHHoMy Ha 22 anpens. W 310 He-

HOBOCTH KOCMOHABTHUKHM * Ne10 (177) * 1998

CMOTPA Ha TO, YTO CErofHA BOCKpeceHbe W
npa3axuk lMacxu.

C 10:00 v po nonyfHA KOCMOHABTBI NpPO-
BE/U 3aMeHy CMEeHHbIX 3NeMEHTOB U 3aHUMa-
NWCb NPOBEPKOA FepPMeTUYHOCTH CKadaHfi-
pos. locne obena Mycabaes u bypapuH usy-
Yyanu npefBapuTenbHY0 LMKAOTPaMMmy U npo-
cmatpusanu ugeodunbM No BLIXOAY.

20 anpena Mycabaes u bygapuH npo-
AOMKanM roToBUTL 060PYAOBAHME K BLIXOAY.
OHK BLIPOBHANM AABNEHWE B WIO30BOM OTCe-
Ke A0 CpeaHecTaHLWOHHOTO 1, BOWAA B OTCEK
6e3 ckadaHApOB, 3aHUMaNUChb MOATOTOBKOM
paboyelt yknapku. B Hee Bbinu ynoxeHsl UH-
CTPYyMEHTbl W 060pyaoBaHUe, KOTOPbIE NOHa-
B06ATCA KOCMOHABTaM BO Bpems pabor B oT-
KpelTOM KocMoce 22 anpens. Bce peicteus
KOCMOHABTOB CHMMAanWCb Ha BWOEOKaccety.
OTcHATbIM Matepuan Gbin nepefaH Ha 3emnio
ANA QONONHUTENLHOTO KOHTPONA. CerogHsa e
Bbina 3apseHa aKKymynaTopHas Garapes
ANf BUaeokamepsl «MMuccep», KOTOpyK nna-
HUPYeTCA UCNONb30BaTh BO BPEMA BbIXOAA.

Beyepom COCTOANCA TeNeBU3MOHHbINA ce-
aHc ceasm «bopT-LYM», BOo Bpema KoToporo
KocMoHaBTel nozgpasunu A.W.Kucenesa, re-
HepansHoro gupektopa MKHIL um. XpyHuye-
Ba, ¢ 60-netuem.

21 anpens komaHaup 3kunaxa u 6opr-
MHMEHep OTAbIXanu nepep BLIXOLOM B OTKPbI-
Thlii Kocmoc. [llepes Tem Kak OTNpaBUTLCA
cnatb — B 16:30, TaK Kak nogbem bbin 3anna-
HWpoBaH Ha 01:00 Ho4M, OHM ycnenu ewe pas
YTO4HUTL unknorpammy BK[ (BHekopabenb-
HOW [eATeNbHOCTH).

3Hapto Tomac npoBoAKMA nnaHosbie pabo-
Tl NO 3aKcnepumeHtam QUELD n COCULT.

J0-25: Brixop-5

B..llbm'gun cneyuansbHo ona HK.

22 anpens — natbiin Bbixog «Kpucran-
noe». Kak npasuno, Bo BpeMs BbIXO[0B B OT-
KPbLITBIA KOCMOC MECTO CMEHHOro pyKOBOAM-
TeNs Nonera B rNaBHOM 3ane ynpaeneHus 3a-
Humaet Buktop [laHkosues. He 6bin ucknto-
YeHWeM W 3TOT «KpaWHWi» Bbixod. Ho «kpan-
HUiA» (nocnepHuid) oH no nnavy. Ecnu e
KOCMOHABTaM He YAacTCA 3aBeplwuTs paboty,
B pe3epee ele 0AWH-ABa Beixoaa. PecypcHeble
BO3MOXHOCTU Ha CTAHLMK «Mup» 3T0 BNONHE
no3eonAwT. A B BO3MOXKHOCTAX Tanrata Myca-
6aesa u Hukonas byaapuHa coMHeBaTbCs He
NPUXOANTCA.

- CkonbKo 7 HKM paboTal Ha BbIXOAAX, —
ckasan um Bukrop [laHKoBUEB, — Bbl CaMbli
AUCLUUNAMHUPOBAHHBIA IKUNAX.

— 370 BbI KaWA0MY IKMNAXKY TaK roBopu-
Te? — 3acomHesanca Mycabaes. Ho cMeHHbIi
33aBEpUN €ro B NONHOW 06LEKTUBHOCTY.

W Ha 3T0T pa3 KOCMOHaBTLI NIErKO CMpaBu-
nuch ¢ 3amkamu. OcHoBHas ponb 3Aeck OTBO-
putca BopTuHeHepy. LYIM nowytun, yto B
CnefylolWuWil pas Ha OTKPLITUE 3aMKOB BbIAGNAT
5 MUHYT. B oTeer byaapux noobewan cpesarb

pouTanbHoro KoMmaexca « Mup»

ux TOora aBToreHoM. B obuem, HacTpoeHue y
3kunaxa 6eino boapoe. YyBcTBOBANOCH, 4TO Y
Hux ByKBanbHO pyku Yewytca nobeicTpee 3a-
KOHYMTb HayaTyio paboty. A cerofHa 3aknioyu-
TeNbHbIA 3Tan — MOHTaX HOBOW BbIHOCHOW
psuratensHoi ycranoeku (BAY). Liuknorpam-
Ma BbIXOAA COCTAaBAAETCA C YYETOM YCNOBMWNA
OCBELWEHHOCTH OPBUTLI, NOCKONbKY AANeKo He
BCE Onepauun MOXHO BbINONHATL B TeHu. [Mo-
3TOMY AOCPOYHOE OTKPLITUE BLIXOAHOrO NOKA
He Bcerfia onpaegaxo, 1 LY nonpocun kocMo-
HABTOB CAenarb 310 GAMKe K 3annaHupoBaH-
HOMY BpeMeHH. IKunax npuHAN npocbBy K uc-
NofHeHuio, Ho 6e3 KoMmmeHTapuee He obow-
nock. PapuoceA3b foHecna BOPYIMBLIA MeX-
AYCcOBONYMK KOCMOHABTOB:

— Bot u bynem Topyark 34ech...

— He rosopu! A moru 66l nocnathb ewe. ..

BoixogHoi niok oTkpbinu B8 8:34 [MB.
Bce-Taku Ha 6 MUHYT nopaHblue.

— «BTopoit» BbIGpanca Hapymy, — Aono-
KUN O CBOMX ANCTBUAX BOPTUHIKEHEP.

— «[epsbiid» Ha4yan NPOABHMKEHUE K JHO-
Ky, — 3T0 y}Ke KOMaHaup o cebe. — 3axsatun
YKNagky.

Kak v B npegpbiayliem Bbixoae, bynapuu c
NOMOLWbIO TPY30BOW CTPENbl AOCTaBUN CBOEFO
KoMaHaupa Ha tepmy «Codopa» B paioH ee
wapHupHoro 3eeHa. lotom u cam no crpene
npuwWwen Tyaa xe.

Npouecc nosopota «Codopbi» B MOHTaX-
HOE NoNoMEeHWe pna CTbiKOBKM ¢ BIAY wena-
TenbHO 3acHATh, noatomy LYIN nouHTtepeco-
Banca:

— Tanrart, CKaXW, NOXanyicra, y Hac IHA-
plo CerofHs, KaK BCeraa, B pexvme oneparop-
CKOI ChbeMKMU?

Mycabaes oTBeTUN YTBEPAUTENLHO, HO HA
BCAKWIM cnyyail BbI3BaN aMepUKaHCKOro ac-
TpOHaBTa:

— JHppio!

— Cnywaio, — oTKAuKHYNCcA Iuapto Tomac.
B cnoee «cnywaio» oH 06bIYHO fenaet yaape-
HUe Ha BTOpPOM chnore.

— Tel kKamepy B3sn?

- la-pa.

— Tbl BUAKWB HAC?

— [a, 2 cHUMarw.

— Hy Bce, Tanrar, — ycnokounca LY, —
TOrAa CTaBuM NpUBOA,.

Mmeetca B BWAY NPWBOA ANA NOBOpOTA
«Cocopei» B MOHTaXHOE nonoxexwue. [ins ee
BO3BpalLeHus B npexHee, paboyee, nonoxe-
Hue ByaeT UCNoNb30BATLCA APYroi NPUBOA.

- Bcrasun, 6e3 npobnem, — ponoxun My-
cabaes.

- Tanrar, a rge y Hac Konsa? - 3abecnoko-
uncs LY.

- Kona HaxopuTca HanpoTus MeHs. Al co
CTOPOHbI Kabens, a OH C APYroi CTOPOHbI.

3I10 03Ha4aer, 4to bygapuH B BesonacHoil
30HE U MOXHO HauyuHaTL cKnagbisanue «Codo-
pbi». Mycabaes BepeTca 3a pyKOATKW Np1BoAa.

— Mpuctynun K BpaweHuto, — coobumun
oH. — Ox, u Tyro yro-To... [lowna, nowna
tepma!l

[osonbHo nocnywHo «Coopa» cknonuna
CBOIO BEPXHIOIO YacTb K rpy3oBoMy Kopabnio
«lMporpecc M—-38», roe ee wpaana Hoeas BAY.



— OHa KaK, npAMo BCTana? — MHTepecyeT-
ca LUyn.

— Her, oHa Hayana konebatensHele ABK-
HeHus, — 06baAcHUn Mycabaes, — HO Mbl ee py-
Kamu NpuaepKUBaEM.

— [ina Toro 4yTo6bl BOWTW B HOPManbHbIi
rpaduk, — npegnoxun LY, — Bam paspewa-
eTcA pernameHTHele pabotsl ¢ «Codopoi»
npoBoAuTb B TeHu. W pazsopaunsate depmy
B paboyee NONOKEHUE MOXHO TOXE B TEHMU.

MUNIOTHPYEMDIE NOJIETbI

3aBepweHun pabot u ctanu cobupartscs B 06-
paTHbIiA NyTb.

- EcTb 0YeHb papocTHaA BecTh, — C006-
wun um UYMN. — Mbl nonyuyunu Tenemetpuio.
Bce pa3beMbl COCTBIKOBaHbI, BCE LN Lensbl.

— Hy Bce, pebsta, nongena
cpenano, — otmetun UVYI. -
[swxemca gansbiwe. HaunHaem
NepexofuTs Ha rpy3oBuK. Yk-
niagKy ¢ MHCTpyMeHTaMu Gepem
c coboi.

Ho cpenanHele, no onpe-
penenuio LYMa, nongena oka-
3anuch HepopenaHHeiMu. Kor-
[a KOCMOHAaBTbl CMYCTUNCE K
nogHoxmto «Coopsi», TO yBU-
[eNnu, 4TO ee BeplKHa oTowna
ot BLlY metpa Ha uetnipe. W
npuwnock Mycabaesy Bo3Bpa-
WaTbCA K WapHUPHOMY 3BEHY.

— Tanrar, 4To6bl OHa Yy Hac
Gonble He CKakana, — Noco-

setosan UYI, — pasait cra-
BUTb NPUBOJ ONATH.
— [loHATHO, NpocTo BCTa-

BUTb, KaK cTonop.
Ha arom ceaHc cBA3M 3a-

A 3TO 03HA4aeT, YTO0 MOH-
TaXHble paboTbl BLINONHEHBI
Be3zownbouHo. Teneps KOCMO-
HaBTaM npeacToano usba-
BUTLCA OT NaHeNu €O CTaBlK-
MW yIKe HEeHYXHbLIMW NpUCNo-
coBNeHUAMU, U MOXHO Obino
BO3BpalaThCs B CTaHuuio. B
NpUHUMNE 3Ta MaHenb CTana
HEHY)XHOM NOCNe OKOHYaHusA
pabor ¢ BlY, ewe korga oHu
Haxopunuce Ha «[lporpeccey.
Ho Torpa 6eina Hebnaronpuat-
Haa bGannuctuyeckas obcra-
HOBKa, M NPUILNOCH KOCMOHAB-
TaM TacKats ¢ cobon gee naHe-
NW: OBHY C MHCTPYMEHTaMM,
4T06bI C Helt BepHyTbCA B LCO,
U APYTYIO HEHYXHYIO, 4TOOb! B
NOAXOAAWMA MOMEHT OT Hee
u3baeutecs. W BoT 3TOT MO-
meHT HacTan. LY uncTpykTy-

KOHYMNCA. A B Ha4ane cnepy-
1owero Ha TpaguLMOHHbIN BO-
npoc «Kak ycnexu?» Mycabaes ckazan:

- HopmansHele ycnexu. MNogHanca s Tyaa
Hasepx. Onyctun «Codopy» cHoea k BY
u Bctasun npusogd. Ceilvac Ha cBeT BbliifeM
W HaYHeM NnepeaBuMKEHMe.

— CraxuTe, noXanyicra, MCXOAHYIO NO3K-
LMI0 HA A3HHbIA MOMEHT? — NblTAeTCA pa3o-
6patbca LY.

— Ceitvac Konsa y ocHoBanua «Codopbi» n
npubnumxaerca K obpesy kopadna. A 2 Haxo-
XyCb Ha KonbUe. [pK BbIXOAE Ha CBET A HAYHY
asuratbca K Hukonaw. W mul noiigem k NCY
(nepexofHOMY CTHIKOBOYHOMY YCTPOMCTBY).

UYN He Tonsko cnegut 3a paboToii Koc-
MOHABTOB, 33 UX CAMOYYBCTBUEM, HO M NOCTO-
AHHO ONEKaeT WX, NOACKAa3blBaeT NNaH Aank-
HeNW KX JeiCTBIiA, AaeT peKoMeHAAUMUN YTO U
Kak nyywe fgenats. Bor 1 ceiyac, noka Koc-
MOHaBTbI BbIHYAEHHO Oe3/eiCTBYIOT B TEHH,
LYM war 3a warom NpoXoA1T C HUMM NO Npef-
CTOALMM ONEepaLuam:

- ...Ceogum Kpioku onopsbl hepmsl. Moc-
ne 310ro Ha4yuHaem creikosky MCY k BAY. Mo-
TOM 3aHWMaeMca Kabenamu. PaccTbiKOBbIBA-
€M Tpu OT rpy3osBuka. WN3enekaem wectb u3
«Cothopel» 1 CTbIKyeM C wecTbio Ha BAY. 3a-
KpbieaeM knanavsl 3BTW Ha 3apHei rpauu...
Y Hac tenemetpua noiper B 10:49:30. Ecnu
Bbl K 3TOMY MOMEHTY COCThikyeTe kabenu, By-
aet Hennoxo. Ceityac 10:15, Bpems ecTb.

B TeyeHwe Bbixopa paboTta B OTKPBITOM
KOCMOCE, MOXXHO CKa3aTb, WA C NePeMeHHbIM
ycnexom. CHayana Mycabaee u bynaput one-
pexanu rpaduk, nNpuYem pe3lepe BpeMeHM
nocteneHHo ysenuuusanca. Ho notom He-
npegycMotpeHHblit Kanpu3 «Codopei» nx
npPUTOPMO3MA.

Ocoboro BHMMaHua Tpebosana BJIY. Ee
MOHTaX notpeboBan Hemanbix U3UYECKUX
YCUNWIA KOCMOHABTOB. YTOBbI TOYHO COCTBIKO-
BaTb TaKkyto Maccy ¢ «Cocopoit», UM npuwwNoCs
M3pAAHO NONOTETb. A NEPE/ YXO0M C rpy30BM-
Ka OHM TLATENLHO NPOBEPUAM, HE OCTANOCh Nk
Kakux-nubo MexaHUyeckux CBs3ei 3Toro Ko-
pabnsa c BAY u depmoi.

Cxema pabot ¢ BAY Ha cTaHuuu «Mup»

MycabaeB 0X0THO COMAWAETCA W, B CBOIO
oyepeab, NpepnaraeT pasfenuTbCA: NycTb
BynapwH ocTaHeTcs BHU3Y U 3aiiMeTcs perna-
MEHTOM Kpenexa, a cam OH NoWjeT Hasepx
passopauyueate epmy. Ha Tom u paccranuce
[0 Cnefyowero ceaHca cBA3u.

M BOT KOCMOHaBTbl [OKNAALIBAIOT, 4TO
pernameHTHbie paboThl NO 3aTAMKe Kpenexa
ocHoeaHus (epmbl «Cocopa» BbINONHEHBI.

— Bonpocsl, cea3aHHble ¢ BY, Toxe 3a-
BEpLWeHbI? — He CKpbiBaeT HeTepneHusa LYI. -
®epma B paboyem nonoxeHuu?

— Her, — otBeTun Mycabaes u noscHun: —
3Hayut, A nopgobpancs Tyaa. A noka nogbu-
pancs, GepMa NOTUXOHEYKY Cama W nowna.
MexaHu3m 2 poctan. Ceiyac nbiTalocb ero
BCTaBUTb, HO, BUAUMO, WML HE COBNAAaloT.
Hapo »patk yaobHbiid MoMeHT. CBeTa 6bi He-
MHOXKO, @ TO TYT 04eHb NNOX0 BUAHO. Pepma
MAET, HO 0YEHb MEMNEHHO. ..

Ensa 3abpe3mun KOCMUHECKWA pacceer,
1 Tanraty yaanock NOCTaBUTkL NPUBOJ Ha Mec-
TO (TOT NPMBOA, KOTOPLIA NpeaHa3HaveH Ans
pazsopauuBanua «Codopei»). A gansuwe yue
6e3 ocobbix 3aTpygHEHUi OH foBen (epMy Ao
paboyero nonoxenus. Mocne atoro oba Koc-
MOHaBTa NOAHANUCH K BJ1Y, 4T06bI yKPbITH Ne-
PEXOAHUKM Tennousonauuen.

3uppio Tomac ycepaHo pabotan BuAeOKa-
Mepoii, (PUKCUPYA YHUKaNbHbIE KapTUHBI Tpy-
[OBOI JEATEeNbHOCTM B OTKPLITOM KOCMOCE.
LYTT yxte HEOQHOKPATHO OTMEYan ero macrep-
CTBO, FOBOPWN, 4YTO BCE CPeACTBA MACCOBOW WH-
dopmauun nONL3YIOTCA 3TUMU Kajpamu.
B oteeT Tomac wyTn1BoO 3afABUN O CBOEM Xena-
HWW nocne noneta noiTu pabotars B lonnuByg
onepatopoM. Ha 3To emy cKa3anw, 4To He Hapo
YMansTb CBOM CNOCOBHOCTH, T.K. OH U MOHTaX
penaert, u Boobuje cam cebe pexuccep.

Tem BpemeHem Mycabaes u bynapu, 3a-
KOH4MB C BJ1Y, cnyctunuce K WapHUpHOMY
3BEHY W COCTHIKOBANM Kabenu, kotopsle Gbinu
Pa30oMKHYTbI, 4TOObI HE MewWwaTb CKNaAblBaHUIO
«Codopei». B 13:50 IMB oHu ponoxwunu o

pYET, KyAa HYXHO TONKaTk:
— Kak 6bl MbicneHHO npogon-
Haete «PanaHy», KOraa oHa €TOANa, W YyTb-
YyTb B CTOPOHY 4-i1 nnockocT. He Tam, rae y
BaC CTPena, a ¢ Apyroi cTopoHsl. HauuHaiTe.

— Mowna... — npokoMmeHTUpoBan Myca-
6aes.

— Hy uto, pe6ata, — nogsen utor LY, -
Ha cerofHA Bce. byaem fomoit cobuparbcs.

Bo3epaueHue nNpoxoauno BHe 30HbI pa-
[VMOCBA3M, NPUYEM NEepepsiB ANUACA OKONO
yaca. W, kak Bcerga, nepsbiit Bonpoc LYMa:

~ lne HaxoguTecs?

- B LUCO, - ponoxun Mycabaes.

- Ha kakom tparmente?

— Ha dparmenTe... cHumMaem ckadaHapsl.
Hukakux 3ameyaHuil No 34OPOBLIO HET, — OT-
panoptoean Mycabaes.

— ABconioTHo, — noaTBepaun bynapun. —
[porpammy BLIXOAA BbINONHWAW NOAHOCTbIO.
B TOM 4Mcne Ha 0BpaTHOM NyTH YCTAHOBMAK
Ha mopyne «KBaHT-2» KoHTeiHep «Kepamu-
Ka—2» ¢ 0Opasyamn Matepuanos na usyye-
HUA BO3JEIACTBUA HA HUX (DAKTOPOB KOCMM-
4ecKOoro NPoCTpaHCTea.

~ bypsre fo6pbl, BpeMa 3aKpbITUA Nioka? —
3anpocun LY.

— JHaplo, — nepeagpecosan Bonpoc My-
cabaes, — CKa¥u BpeMs 3aKpbITUA NiOKa.

Kak KoMaHgup 3KWnaxa, oH BO3NOMWUA
31y o6A3aHHOCTL Ha IHApio Tomaca. W ToT co-
06WKA, YTO BLIXOAHOW NIOK OblN 3aKphIT B
14:55 [IMB. Wrtoro, 3a natb BbixogoB Tanrar
Mycabaes u Hukonait Bypapu+ nposenu B
YCNOBUAX OTKpLITOro kKocmoca 30 wvacos
14 MuHYT. A C y4eToM npeapiaywero nonera
y Mycabaesa Tenepb ceMb BbIXO[OB M 41 yac
18 MWHYT B OTKPLITOM KOCMoce. Y bynapuHa —
BOCEMb BLIXO[I0B U 44 4aca PpOBHO.

~ Pa6oty npoaenanu 6onblwyio, — nobna-
roaapun kocmoHaeToe Bnagumup Conosbes, —
M OYeHb Hennoxo. Bam ywe rosopunu, uto
y Hac ectb uHpopmauua no BAY. Tam Bce
KoHauuuoHHo. Tak uyto Gonbwoe cnacubo,
MONOALbI.

— Crapaemcs, — nockpomHuyan Mycaba-
eB. — Paboraem, kaK 06bIYHO.
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MHJIOTHPYEMBIE NONETHI

Mocne TecToeblx MpoBepok 24 anpens
HoBas B[1Y 6bina BKNIOYEHA B KOHTYP ynpas-
NEeHUs CTaHuue.

CeroanswHui Beixop Bbin 70-M no cyery
BbIXOA0M CO CTaHUun «Mup» 1 90-M BLIXOA0M B
MCTOPUM COBETCKMX/POCCUACKUX KOCMUYECKUX
nporpaMM. OH 3aBepliun He TONbKO anpenb-
CKYIO CEpWIO W3 NATU BBIXOAOB, HO W BCIO NpO-
rpaMMy paboT HbIHEWHEro 3KUna}a BHe CTaH-
uuun. B 3ToM Mecsaue, c yyeToM CeropHsawWHero
BbIXOA3, KOCMOHABTHI NPOBENW 33 Npegenamu
CTaHUMK B 0BWeit cnoxHocTi 30 4 08 MUH.

LNuTensHOCTL KaXaoro U3 NATH BbIXOA0B
Mycabaesa v bynapuHa coctasuna:

1 anpens - 6 yac 26 MuH

6 anpena — 4 4ac 23 MUH

11 anpens — 6 4yac 25 MUH
17 anpens — 6 4ac 33 MuH
22 anpens — 6 yac 21 MuH
O6uwee spema 30 yac 08 MuH

Bnagumup ConoBbes coobuyun, 4to cregy-
owui soixog LUYM nnaHupyer nposectu
0CeHbIo, nocne asrycra. OH noxsanun KocMo-
HABTOB 3 CEroAHALIHIOKW paboTy, NOAYEPKHYB,
YTO 3aMeyaHUi K WX AeATeNbHOCTW HeT: npo-
rpaMMa BbIXOAa NONHOCTBIO BbINONHEHA.

M.Mo6eauHckas. HK.

pa emecre ¢ moaynem «Kpucrann». Ha Hew
oTtpabarbiBanuch Ha3osble TEXHOAOTMK NONY-
YeHUs NepcrneKTUBHLIX NONYNPOBOAHUKOBBIX
Kpuctannos. YcraHosKa, paspaboTaHHas W
M3roTOBNEHHAA CneunanucTaMmm W3 3eneHo-
rpaackoro HUN «HayuHblit ueHTp», obecne-
yupaeT 6e3onacHoe NpoBefeHWe IKCnepu-
MEHTOB Npu Temneparype cebilwe 2000° 1 npu
HeoOXO[MMOCTM MOMET COEAWHATLCA C 3a-
BopTHbIM BakyyMmoM. «OnTU30H» Bbiwen M3
CTpOA TpU MecAua Hasag. 0 npuunuHax nonom-
KW 3TOW YCTAHOBKW U O XOA€ PEMOHTHBIX pa-
60T pacckasan 3aMecTUTenb HadyanbHWKa na-
BOpaTopuM KOCMUYECKMUX TEXHONOTMIA U MaTe-
puanoeeaeHna PKK «JHeprua» Anekcauap
Meanoeuy Weanos. OH NnpoBOAMN KOHCYNbTA-
LMK C IKUNANEM MO PEMOHTY YCTaHOBKU.

— «OnTu30H» cnomancs B Houb € 19 Ha
20 AHBapsA, TaK Kak Bbllen W3 CTPOA OAUH U3
KaHanos perynupoBaHWsA MOLWHOCTK, NofaBae-
MOW Ha OfiHY W3 TPeX ranoreHoBbIX namn, — co-
06uwun Anekcargp WisaHosuy. — OagHo# U3 BO3-
MOXCHBIX NPUYMH BBIXOAA U3 CTPOA MOMO BbiTh
CNUILKOM AnuTensHoe npebbiBaHue INEKTPOH-
HbiX GNIOKOB MeYM B YCNOBMAX NOBbIWEHHOK
BIAYHOCTH, B TO BPEMA KOTAa OTKNIOYANCA KOH-
Typ Tepmoperynuposanus mogyna «Kpucrann»
13-3a fedMLUUTa INEKTPOIHEPrUM HA CTAHLMUM
nocne agapuu 25 utoxs 1997 roga.

23 anpens nocne nocnegHero,
«KpaWHero», BbIX0fa 3TOW 3Kcneauuun My-
cabaes v bynapuH 61K 3aHATH NOATOTOB-
KOW ckaaHApOB K ANWTENbHOMY XpaHe-
Huto. CeropHa e Bbinu NpoBedeHs! TecTsl
paboTocnocobHocTi Hosoit BJ1Y, nokasas-
LWKe, 4TO YCTaHOBKa paboTaeT HOpMansHo.

24 anpens. KomaHaup akunaxa 3a-
HANCA PEMOHTHO-BOCCTAHOBUTENbHbLIMM
paboTamu Hay4HOI annapaTypsl, HaX0AA-
ueics Ha BopTy cTaHuuu «Mup», B yac-
THOCTH, Teneckona «Mapua», npefHasHa-
YeHHOro AnAa MU3y4YeHUA KOCMUYECKMX
YacTWL, W, Nocne NpoBeAeHWUA KOHCYNbTaLum
€O CneunanucTamu, ycTaHoBku «ONTU30HY.

Ha npowepwei paboyeit Hegene Inapro
ToMac 6bin B OCHOBHOM COCPEOTOYEH Ha Bbi-
NONHEHUU OMOTEXHONOrMYECKOTO 3IKCNEepH-
meHTa COCULT. OH Take npopomKan nepuo-
auyecku Bparb 0Bpasubl KpPOBM, YPUHBI U
CNIOHBI ANA fanbHENWero U3y4eHus Bo3fen-
CTBUA JANTENLHOrO NpebbiBaHWUA B KOCMOCE
Ha OpraHu3M Yyenosexa.

Y BCex TPOMX YNEHOB 3KWUNaXa MefuKu
uccnefoBani BMO3NEKTPUYHECKYI0 aKTUBHOCTb
cepaua B COCTOAHUM MOKOS.

25 1 26 anpens, B BbIXOLHbIE, IKMNAXK
oTAbIXan.

27 anpens. Komaugup akunama npu-
CTYNUN K BLIMONHEHUID aMEPUKAHCKOrO 3KC-
nepumenta BONE, HanpaBneHHoro Ha u3yve-
HME MOTepPW KOCTHOM MAcChl B TEYEHWE ANu-
TeNbHOro KocMuyeckoro nonera. [nsa 3toro
HeobxoauMo nepuoauyeckn cobupars 0bpas-
Libl KPOBM, YPUHbI M COHbI. 3T 0BpasLbl By-
[VYT AOCTaBNEHbI HA 3eMNI0 C WATTNOM B UIOHE
1 NPO2HANU3UPOBaHLI YYEHBIMU.

28 anpens Tanrar Mycabaes nposogun

TecT annaparypsl «0nTu3oH». 313 yCcTaHOBKA
6uina gocTaenexa Ha opbuty 8 uioHe 1990 ro-
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B uentpe - ycraHoeKa «OnTusoH».

Cnpaga ot Hee [kum CMHUT, NOCTaHOBLYMK
axcnepumenta OLLIPSE. Cnesa - A.W.MBaHoB,
KYPHPYIOLLMiA YCTAHOBKY, 3aM. 3aB. nab.
KOCMHYECKUX TeXHONOTHI U MaTepHanoBefieHuA

Anekcanap MBaHoBuy fobasun, YTo BaX-
HO OTMETUTb pPeakLMio aMepuKaHCKux Konner
Ha NONOMKY YCTaHOBKU: «TOrAA KaK pas Wwno 3a-
CeflaHue roNoBHOM rpynnbi, aMepUKaHLbl CTank
npegnarate nomolb. OHW npocunu Haseartkb
MapKy TPaH3UCTOPa, ANA TOro 4T06LI fOCTaBUTS
ero 6nMKaALKMM WATTIOM Ha CTaHUMI0 «Mup»
(3amevy, 4To GNMIKAMIWMIA WATTA CTAPTOBAN KaK
pa3 22 aHeaps ¢ akunaxem STS-89 Ha 6opry, B
cocrase kotoporo 6bin Iuapto Tomac — M.11.),
Befib M3-3a nonomku «OnTu3oHa» Moma co-
PBaTbCA aMEPUKAHCKAA HayyHas nporpamma.
Wccneposanusa Ha «OnTU30HE» 3aHUMaAlOT He-
ManoBaXHOe MEecTo B paMKax 3TOW mporpam-
Mbi». Hawu cneyuanuctbl He CMOMKM BOCNONb-
30BaTLCA YCAYraMu amepuKaHLes, TaK Kak 3a-
MeHa Of\HOro TPaH3MCTOpa HUYEro He asana,
HeobxoauMo Bbino 3aMeHuTh Beck BNOK cUno-
BbIX TPAH3UCTOPOB, KOTOPLIA B CPOYHOM NOPAA-
Ke Gbin oTnpaenex Ha Goprt c kopabnem «Coio3
TM-27». HyKHO OTMETUTD, 4YTO Y YH4EHbIX He Obl-
N0 OKOHYATeNbHOM YBEPEHHOCTH, YTO 3aMeHbl
3toro 6noka Byaer AOCTAaTOMHO AR PEMOHTA.
B03MOXKHO, U3 CTPOA BhllWwen GNOK perynupyio-

LMX TPAH3UCTOPOB UNK 4TO-HUBYAL euwle. Ho B
VCNOBMAX JIMMUTA BPEMEHW W BBUAY TOTO 4TO
APYroi oKaszuu B Bnvxaiiluee Bpema Ha Gopt
He NpefBWAENOCh, PEIMIM NONOKMUTLCA HA Ha-
VYHYI0 MHTYWMLMIO: OTNPABKUTL Ha CTaHuuio 610K
CHNOBBIX TPAH3UCTOPOB, @ NOCHE 3aMeHbl CTa-
HET ACHO, KaKWe Warv NpeAnpUHUMaTL B fanb-
Heiwem. W uHTyuumMA He noggena — B deBpane,
B0 Bpema nepecmeHkun 30-24 u 30-25, Tanrary
Mycabaesy ypanoch no4MHWTL «ONTU30HY», HO
BCKOpE MHOrOCTpafanbHas YCTaHOBKA BHOBb
cnomanach M3-3a TOrO, YTO BbIlEN M3 CTPOA
6noK perynupyroLnx TpaH3ucTopos. Hoesle
BNOKN CUNOBBLIX U PErYAUPYIOWMX TPAH3UCTO-
POB [I0CTaBMEHbl HA CTAHLMIO B MapTe rpyso-
BbIM Kopabnem «llporpecc M-37», Ho cpasy
NPUCTYNUTL K PEMOHTY HE YAAnoch, Tak Kak Ha-
yanuce cbou No nepepaye pafuorpaMm Ha
60pT, a 310 TopMO3uno paboty. 3arem IKUNaK
6bl1 3aHAT Ha BBIXOAAX, U BO3MOXHOCTL NpU-
CTYNWTH K PEMOHTY YCTaHOBKM NOABMNACH Wb
Teneps, B KoHue anpens. W BoT ceroaHa TecT Ha
paboTocnocobHOCTL NPOLLEN YCNelwHo.

29 anpens 6bn1 NPOJOMIKEHBI TECTHI NO
«OnTu3oHy». CerogHa ANA aMepuKaHCKOro 3K-
cnepumenta OLLIPSE, nposogumoro B pamKax
nporpammsl «Mup-NASA», npegnpuHumanach
NONbITKA NPOBECTH UCNBITAHWE NPU U3MEHEHWUN
MOIWHOCTH, NOJABAEMOI Ha ranoreHHbe
namnbl. 370 TEXHONOrMYECKWHA 3IKCnepu-
MEHT N0 M3y4YeHWio npoLecca Kupxkodas-
HOTO CNEeKaHUs METaIOB B YCNOBUAX He-
BecomocTu. B UYle npucyrcrsosan nocra-
HOBLWMK 3TOTO IJKCNEPUMEHTa [OKTOP
[bium CmuT M3 XaHcTeunna, wrar Anabama.
OH ywen w3 LIYMa paccTpoeHHsli, Tak Kak
13-3a NA0X0il CBA3M TECT NPOBECTU HE yaa-
nock. BoccraHosnetus paborocnocobHoc-
TW YCTAaHOBKM C HETEpPNeHWeM OXUAAIOT U
POCCUACKME y4eHble, TaKXKe NPOoBOAALME
onbiThl Ha «OnTu3oHe» (HK yxe nucanu 0
JKCMEpUMEHTEe N0 CaMOpacnpoCTpaHAl-
LWeMycs BbICOKOTEMMEpaTypHOMY CUHTe3y
(CBC) B ycnoBuax fAUTeNbHOW MUKPOrpaBuTa-
uuu, nposogumoro Ha «Ontuzone» [Nel4,
1997]).

CerogHsa ucnonHunock 45 net GopTuHe-
Hepy 30-25 Hukonaio bygapuy. Mocne obepa
coctoanca tenemoct «LYM-6opr-LYM». Mo-
3[paBUTb KHOBOPOXAEHHOTO» NPULWNK YNEHbI
€ro CeMbM, CEMbA KOMaHAMPA IKUNAXKA, APY3bA
u konneru. Konnexktue Hawero xypHana Tome
OT BCeit ayww no3gpasun bunspa.

30 anpens. YcnewHo npoBefeH TeCT No
nopbopy MOWHOCTW, MOLABAEMOM HA NaMnbl
«0Ontu3ona». CerogHa c 3Kkunamem beceno-
Ban actpoHaeT Mawkn ®oyn, KoTopbiil B Npo-
WOM rofly NPOBEN YeTbipe Mecsila Ha CTaH-
unm «Mup» ¢ 30-23 1 30-24. OH Becegosan c
JIuapio Tomacom 06 aMepuKAHCKUX Hay4HbIX
JKcnepuMeHTax. ACTPOHaBTbl OGMEHANMCH
CBOWMW BREYamIieHMAMU OT npebbiBaHuA Ha
POCCUIACKOW KOCMUYECKOW CTaHUWK.

1 man. [leHb oTAbIXa 3KMNaxa. 3asTpa y
JHppto Tomaca 100-i aeHb ero npebbiBaHWsA Ha
op6ure. lMowen OTCYET ero NoCNeHUX Hepenb
Ha craHuuu «Mup». HanomHum, yto Tomac —
CefbMOI W NocnefHWi acTPOHaBT, COBEpLIAND-
LWKit nonet Ha BopTy POCCUIICKON KOCMUYECKON
CTaHUWM B paMKax COBMECTHOW NpOrpamMmbi
«Mup-NASA».



Toner «Konym6um» o mporpamme STS-90

(npodonxerue)

W.Jlncos. HK.

Hayynaa nporpamma Neurolab
W mone3xbie Harpysku STS-90

OcHoBHaa 3apauya
noneta «Konym6uu»
COCTOWT B npoBefe-
HUW CEpPUM IKCTEpU-
MEHTOB N0 MW3yye-
HUIO Pa3BUTHA U No-
BeEHUA B HEBeco-
MOCTW HEPBHOW CUC-
TeMbl XWUBOTHLIX M Yenoseka. Hay4Haa npo-
rpamma Neurolab BeinonHAeTca B yanWHHeH-
Hom naboparopHom mopyne Spacelab (BTo-
poit neTHuIW 3k3emnnap FU-2), pacnonoxex-
HOM B rpy30BOM OTCeKe Kopabns. Jlabopato-
pua Neurolab aBnaetca ocHoBHO# nonesHoi
Harpy3ko# STS-90.

Kpome nabopatopuu, B rpy30BOM OTCEKE
«Honymbuu» HaxopaTca mepexopHbiid TyH-
Henb, CoeauHAWMIA ee C KabuHol Kopabna,
KOHTeHHep pacxopyembix matepuanos EDO
Aans obecnedyeHus ANUTENLHOrO MONETa, TpU
KOHTeiHepa GAS ¢ BbINONHAEMbIMA 3aBTOHOM-
HO 3KCNEepPUMEHTAaMM, annapatypa Ansa 3Kcne-
pumenTos SVF u OARE. Ha nesoit 6okosoit
CTeHKe 4-ro cermedTa D HaxopATCA KOHTEN-
Hepbl G-744 u G-772, Ha npasoi — SVF u
G-197. Annapatypa OARE pasmelleHa Ha aHe
0 B 11-M cermenTe.

1. Neurolab

1 axBapa 1990 r. Mpe3ugeHt [xoppw
Byw o6wvaeun 90-e rofbl «4ECATUNETMEM MO3-
ra». B ceasu c atum B NASA nossunack ugesn
CNeunan13upoBaHHOro KOCMUYECKoro nosne-
Ta ANA UCCNEeAOBaHWA HEPBHOW CUCTEMbI Ye-
NIOBEKA M MMBOTHBIX, KOTOPYIO NPOABUran
®pank Cyn3man (Frank Sulzman). Hauwo-
HaNbHbIA MHCTUTYT 3apaBooxpaHenus (NIH)
CLUA coemecTHo ¢ NASA paspabortan nepso-
HaYanbHyl0 KOHLEnuuio 1 Beibpan Hanpasne-
HUA uccnegoBaHui. Wccneposartenamu pas-
HbIX CTPaH Bbino npegnoxexo 6onee 200 3Kc-
NepuMMeHTOB, M3 KOTOPbIX GblnM BbIBpaHs.
nuwe 20 c HebonblwMM. AKTWBHAA NOATOTOBKA
nporpamMMmel Benack nocnegHue 4 roga.

HayyHbie 3KCMepuUMeHTbl NOAFOTOBUAM
MHCTUTYTbI-napTHepel NIH, HauwuoHanbHbii
HayyHblil GoHA U YnpaBneHue BOEHHO-MOP-
ckux uccnepoeanuid CLUA. B nogrotoke Ha-
yyHo# nporpammel Neurolab y4acteoBanwu
TaKe KocMuyeckue arentcrea Kavapel (ycra-
Hoeka VCF), ®paHunu (3kcnepumentsl E111,
E126, E143), lepmanun (EO08, E081, E089,
BOTEX), fAinowuu (VFEU) u EBponeiickoe Koc-
mudeckoe arentcteo (VVIS), yyenble Utanum,
Wcnanum, bensruw, Asctpum v Hugepnavgos.

Mporpamma Neurolab saHumaet cywect-
BEHHOE MECTO B AONTOCPOYHbLIX nnaHax NASA.
C Hayanom paboTsl MewayHapoaHO! KOCMK-
YEeCKOW CTaHLMM ANUTENbHBIE NONETHI aMepu-
KaHCKMX aCTPOHABTOB CTaHYT 0BLIYHBIM ABNE-
HueM. [03TOMy NOHUMaHWe U3MEeHeHUH, npo-
UCXOAALLMX C YENOBEKOM B HEBECOMOCTH, He-

obxopumo. Ho HepBHas cuctema ynpasnser
[aBNeHWeM KpoBM, NOAAEPKWBAET 4YyBCTBO
paBHOBECHA, KOOPAUHUPYET ABUKEHUA, pery-
NMPYET COH — OTCIOAA BbITEKAET Heobxopu-
MOCTb €€ NoApoBHOro UccnepoBanus. «Hepes
50 unu 100 net, Korga niogn ByayT netars K
OPYrUM NNaHeTaMm, OHW CMOryT CAenatb 3To
4aCTMYHO Ha OCHOBE MH(OPMALMM, NONYYEH-
Hoit Ha Neurolab'e», — rosopuTt actpoHaeT Pu-
yapp JluHHexan. Bo3moxHo, pe3ynstatel 3T0-
ro nonerta OKaMyTcA NONe3HbIMU U ANA 3eM-
HOW MeAULMHBI,

0T npepwecTBoBaBlwMX nonetos nabopa-
Topwuit Spacelab nporpamma Neurolab otnuya-
eTCA TEM, YTO €10 PyKOBOAWT HE roNIoBHOM No
nporpamme Spacelab LeHtp Kocmuueckux
nonetos MMeHu Mapwanna, a ronosHoi no
nunoTUpyeMoi nporpamme B yenom Kocmu-
YECKUH UEeHTp uMeHWu [LKoHcoHa. HayuHblid
ueHTp nporpammel Neurolab HaxoguTcsa B cTa-
poM 3ane xblocToHckoro LYMa — B Tom, o1-
KyAa WO ynpaBneHue NYHHBIMW 3KCNefuLu-
aAmn. Ewe ogHa HeobblyHAA 4epTa — OfFHO-
CMeHHbId rpatmk paboTel Ha GopTy BMecTo

KPYIMOCYTOYHOrO.

Nabopatopua Neurolab ocHaweHa cnepy-
IOWWUMU CNeLnann3npoBaHHbLIMW 3KCNEpu-
MEHTaNbHBIMW YCTAHOBKAMMU:

YCTpoiCTBO ANA IKCNEPUMEHTOB C BecTUbynAp-
HOR chyHKuued — akeapuym VFEU (Vestibular Fun-
ction Experiment Unit);

boranuyeckuit uxkybatop BOTEX (Botany Ex-
periment Incubator) — B HeMm copeparca ceepuku;

Axsapuym CEBAS (Closed Environmental Biolo-
gical Aquatic System);

Bpawaroweecs kpecno WIS (Visual and Vesti-
bular Investigation System);

YcTaHoBKa 3pUTENbHO-MOTOPHO! KOOPAMHALMMK
VCF (Visuo-motor Coordination Facility);

[eHeparop BupTyansHoi peansHocti VEG (Virtu-
al Environment Generator);

CpepcTsa MOHMTOPUHIA CHA ACTPOHABTOB.

CornacHo oduumanbHbiM aaHHbIM NASA,
Bcero B nporpammy Neurolab exogat 26 akcne-
puMeHToB, 06beUHEHHbIX B BOceMb rpynn. 11
3KCNepUMEHTOB YeTbipex rpynn NPOBOAATCA Ha
NOAAX — uneHax akmnana «Konymbum»; 15 k-
CNepUMEHTOB YeTbipex ApYriX rpynn BeINONHA-
I0TCA Ha XMBOTHLIX. OfHaKo HenocpeacTBeH-
Hblil MOACYET N0 TeM e UCTOYHUKAM [aeT Bo
BTOPOM rpynne TonbKo 11 3KCnepUMeHTOB
(cm.Tabnuuy). K comanexuio, YacTb nporpam-
mbl Neurolab B npecc-kute NASA He onucaHa.

Cemb actpoHasToB «Konymbuu» ABNAIOTCA,
C OAHOW CTOPOHBI, ONEpaTtopamu, BbINONHA-
WMMW 3KCNEPUMEHTbI, @ C JPYrod CTOPOHbLI —
ucnbityembimu. Kpome Hux, Ha 6opty «Konym-
6GuUK» HaxOAUTCA, NO-BUAUMOMY, PeKOpAHOe
KONWYECTBO MOAONbITHLIX XWBOTHBIX — 2052
3k3emnnapa! Cpean Hux: 152 cepble KpbiChl
Rattus norvegicus 8 mopynsx RAHF u AEM, 18
BepemeHHbIX Mbiwed B MOAMGBULUPOBAHHOM

NHJIOTHPYEMBIE NOJIETHI

Kak Bbl nonaraete, yBamaembli yuta-
Tenb, KTO M3 2052 yuTeHHbix obuTtatenei
«Konymbuu», He cuwTas cemepeix acTpo-
HaBToB, cnocobeH nNpou3BoAWTL Gonblue
Bcero wyma? Hu B XucTh He yragaete: 3to
Kabbl-pibbl! BOT 4TO nUWeT 3HuMKnone-
AnsA «MUp MUBOTHBIX» O 3BYKAX, KOTOPLIMM
waba-peiba npegynpemxaaeT conepHuka o
BTOPXEHUMW Ha CBOK TepPUTOpPHIO:

«Tuxoi HoYbIO y ATNaHTH4Yeckoro nobe-
pexbA AMEpUKU HEepepKo MOXHO CAblWaTh
cnabble 3BYKW, HANOMUHAIKOWME TYAKH, NO-
AaBaeMble CydaMu B TyMaHe, WHOTAa Ao
ABYX-Tpex pa3 B MUHyTy. Wx u3gaet obbik-
HOBEHHaA amMepuKaHcKas aba-pbiba. He-
nocpeacTBeHHo BOAM3N poibbl 3TU ryaKu
MMEIOT CUNY WyMa WAYWEro noesfa uiu
3aKNenovyHOW MaWwwWHbl, gocTuras Gones-
HEHHOW [ANA yXa MHTEHCMBHOCTM CBbiwe
100 geunben. 3ByKu, UCnyckaemble waboii-
pbi6OM, COCTOAT M3... MOWHOMO ryaKa —
«6yyn», 3a KOTOPbIM ClepyeT KOpoTKoe
BOpYaHUe, 3aKaHYMBaIOLWeecs UHOTAA NPo-
TAXHBIM FTOPNOBLIM PBIYAHWEMY.

A Tenepb npepcTaBeTe cebe yeTBepbix
pui6 B HebonblwoMm akBapuyme, ycTpamsa-
oWwux pa3bopky Houblo rae-HUbyab Hap
WHpuniicknm okeaHoM. HeyaueutensHo, 4to
Ka¥fAan W3 HUX HAXOAWTCA B OTAENbHOM
CEKLMW aKBapuyMma.

Ljernmp
obopydo
moske STS

mopyne AEM (KcTaTty, MblluW Bnepsbie NETAT Ha
warme), 4 amepuKaHckue xabbl-puibbl Opsa-
nus tau 8 akeapuyme VFEU ¢ coneHoil Bogoi,
135 WMKPUHOK NpecHOBOAHLIX ynuTok Bio-
mphalaria glabrata, 229 meuyeHocues Xipho-
phorus helleri 1 ax 1514 nOMOBLIX CBEPYKOB
Acheta domesticus B yctanoeke BOTEX, u3 Hux
690 sauu v 824 nuuuHOK Tpex Bo3pacToB. Ha-
ctosawwun Hoee Kosyer!
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NUNOTHPYEMBIE NONETbI

0603Ha-
YeHue

1. [pynna BereTarMBHON HEPBHOW CHCTEMBI

E081 WcKyccTBeHHbIE HEPBHbIE CETH U
CepAeyHO-COCYAUCTAR Perynayus;

E294 WHTerpauusa HepeHOro U cepfeYHo-CoCyAMCTOro
KOHTPONA B KOCMOCE;

E049 BeretaTMBHanA HEMPONNACTUYHOCTL B YCAOBUAX
MWKPOTpaBUTaLUK

E095 BeretarBHan HeMpoM3MONOruA B YCNOBUAX

MHKpOrpaBuTayuu

2. Ipynna ceHCOpHO-MOTOPHBIX (YHKUWH U paboTocnocobHocTH

E111 Cucrembl oTCcYeTa U BHYTPEHHUE MOAenH

E008 3puTenbHO-MOTOPHAA KOOPAWUHALMWA BO BPEMA
KOCMHYeCKoro nonerta

E136 Ponb 3puTenbHbIX NPU3HAKOB B NPOCTPAHCTBEHHOM

OpHEeHTaUUH

3. Bectubynapuan rpynna

E126 3puTeNnbHO-0TONUTHYECKOR B3aUMOEHCTBUE
B yCJ’IDBMﬂx Mukporpaau‘rauuu
E047 MpocTpaHcTBeHHaA OpUeHTauMA BecT6YNApHO-

rnasHoro peq:nenca

4. pynna cHa

E198
E104

CoH 1 AbIXaHMe B YCIOBHAX MUKPOTPABHTALMM

KnuHuyeckue MCNBITaHMA MENATOHWHA KaK
CHOTBOPHOTO Ha 3Kunaxe Neurolab

5. [pynna nnacTMYHOCTH HEHPOHOB

E132 KoHTpons pUTMOB LiEeHTPanbHOM HEPBHOW CUCTEMOM
W roMeocTas Bo BpeMA KOCMMYECKOro nonerta

E127 AHaToMHUyYecKHe UCcCnefo0BaHUA LeHTPaNbHON
BecTMBYNApHOW aganTayuu

E085 MHorogMcuMnAMHapHbIE UCCNefoBaHKUA

HeMpONNacTMYHOCTH B KOCMOCE

AncambneBoe HepBHOE KOaQWpOBaHHWe MecTa
W HanpaBNeHUA B HEBECOMOCTH

6. pynna pa3suTHA MNEKONHUTAIOLMX

E103 HeilpowuToBUAHOE B3aMMOAEACTBHE W NPOABNEHHUE
W30MHO3MHA B CKENETHBIX MbILLILAX

E123 Pa3suTHE HEHPOHOB B YCNOBUAX KOCMUYECKOro nonerta

E093 YMeHblWeHHAA TAXKECTb U ee BAWAHWE Ha pasBUTHe
HEPBHOW CUCTEMBI

E143 MukporpaButauma u paseutue ectubynApHbIX yenen

E122 BnuaHWe MMKPOrpaBUTaUMUMK Ha HEHPOMbILEYHOe

pa3BuTHe

Bo3aencTBME TAMECTH HA NOCTHaTaNbHOE
MOTOpHOE pa3BuTHe

7. BogHan rpynna

E088

E004

XpoHuyecKas 3anucb HepBOB OpraHa paBHOBeCHA

Pa3BuTHe BeCTHOYNAPHbIX OPraHOB B HEBECOMOCTH

8. Ipynna Heipobuonoruu

CopepxaHmne nccnefoBaHuin

W3meHeHua B cucteme KOHTpONA KPOBAHOrO fAaBNeHuA, Beayume
K ODTOCTHTH‘IE(KOFI HenepeHoCUMMOCTH

CKOPOCTB afanTauuu ABMIKEHUN B OTCYTCTBMM TAXMECTH, PONb 3pEHHA.

CbeMKa pyKU ¥ perucTpayua INeKTPUYECKON aKTUBHOCTH MbILWL MPU NOUMKE MAYA.
Wcnone3yer annaparypy Kinelite (®paHums).

[BW)XEHUA rNa3a M PYKU W UX KOOPAWHALMA NpK paboTe C ABMKYLUMUCA
cseToBbiMM MeTkamu. Mcnonb3yer annaparypy VCF (Kanapa).

OuwyuieHne Bepxa U HU3a NO 3pUTENbHbIM 06pasam, HAN3NA COBCTBEHHOrO
ABWXXEHUA, pacno3HaBaHue 06pa3oB B 3aBUCUMOCTH OT OLLYLLAEMOTO HanpaBneHUA
BHM3. Hcnonb3yeT wnem BUpTyanbHoii peansHoctu VEG (CLUA).

W3meHeHMA BO BHYTPEHHEM yXe U WHTEpNpeTauna MO3roM CHIHaNoB OpraHa
paeHosecun. Mcnons3ayerca spawanweecs kpecno EKA - vacts cuctemer VVIS.

Hapywenue cHa B KoCMUYecKOM nonete, No6ouHble I(eKTs! CHOTBOPHBIX.

Mepuop ¥ BbIPAXKEHHOCTH CYTOYHBIX PUTMOB JXUBOTHBIX MPU PasNUYHbIX LHUKNAX
OCBElWeHHUA, reHHble MexaHu3Mbl aganTtauyuu. NpoBoauTCA Ha Kpbicax.

CTPYKTYpHbIE U XMMUUYECKHE U3MEHEHUA B MO3)KeyKe B pe3y/bTare ajanTauyuu

K HeBeCcoMoCTH W peapanTauuu. npOBDAHTCﬂ Ha KpbiCax U BKAKOYaeT

ux 06e3rnaBnMBaHUe U U3bATHE 06Pa3LOB TKAHEN B noneTe. 3TOT IKCNePUMEHT
BbI3Ban ocobyio ApocTb obujecTeeHHol rpynnbl «JlioAM 3a 3THYECKoe obpalieHue
€ KUBOTHBIMM®.

BospeiicTBMe YCNOBUA KOCMUYECKOTO NONETA HA CTPYKTYPY U hyHKUNK
HepoBecTUOYNAPHOH CMCTEMBI, B TOM YMC/I@ OpraHa TAXecTH (paBHOBeCHA)
BHYTP@HHero yxa.

Mo3roBas aKTMBHOCTb KPbIC NPU ABMKEHMM no Nabupuuty. Mo Ha3BaHKAM
nabMpUHTOB NOAPA3AENAETCA ELE HA ABA IKCNEPUMEHTA: UCCNeA0BaHNe
NOBEAEHMA B3POCAbIX KPbIC HA NEeCTHUUE Jwepa U Ha Bonwe6HOM Kospe.

Ponb TAXECTH U rOpMOHa WHTOBMAHOW XKenesbl B NPOU3BOACTEE Pa3NIMYHbIX TUNOB
MbILWEYHOro NpoTeMHa MUo3unH. MPoBOAKTCA HA Kpbicax.

Heo6xoanMOCTb TAMECTH B Pa3BUTUM CNOCOGHOCTH K NPOCTPAHCTBEHHOMY
OpueHTMpoBaHUI0. [IpoBOANTCA Ha KpbiCax.

Murpauus HepBHbIX KNETOK NPU Pa3BUTMU KOPbI FONIOBHOO MO3ra B HEBECOMOCTH.
MpoBoaMTCA Ha MblLLAX.

Heo6x0aMMOCTL TAMXECTH ANA 06pa30BaHHUA HOPMANBHOM CTPYKTYPbI U YHKUNA
BecTM6yNApHOH cucTeMbl. [IPOBOANTCA Ha Kpbicax.

Kputnueckunit nepuos Heo6xoAMMOCTH TAMKECTH NpU pa3BuTMK Mbiwy. Mposogurca
Ha Kpbicax.

06yyeHue HaBbIKaM NepeMelleHnA B HeBeCOMOCTH. NPOBOANTCA Ha KPbICATAX.

Perucrpayms MCXOAALLMX CHTHANOB OPraHa PaBHOBECHA ANA ONpeAeneHun ero
nnactuyHocTH. NMpoBoAWTCA Ha wabax-peibax B aksapuyme VFEU (NASDA, Ainonus)
€ UCNONb30BaHMEM 6ECKOHTAKTHOM CUCTEMbI TeNIEMETPUM.

Bnuanue HeeecoMocTH Ha GopMUpOBaHME CTAaTONUTOR U oTonuToR. lpoBoauTcs
Ha YNUTHaxX U MeYyeHOoCLax COOTBETCTBEHHO.

CpaBHeHMe Pa3BUTHA ¥ CBEPYKOB B HEBECOMOCTH PeLenToOpoB rpaBUTaLum
W peuenTopoB BO3AYIIHOTO NOTOKA.

E089 Pa3BuTHE CEHCOPHOW CMCTEMBI TPABUTaUNK
HaCeKOMbIX B KOCMOCe
Xponuka nonera

17 anpens, natHuya. less 1

«Konymbua» otnpaeunack B CBOW 06HU-
neiHblif 25-A NoONeT Nocne CyTO4HOM OTCPOY-
KM N0 TEXHWYECKUM NpUYNHEM, nepeon 3a 17
muccuit wartnoe. lepep BTOPOI NONLITKOM
cTapta Ha BbicoTe 15 METpOB Ha TbINbHOM

HOBOCTH KOCMOHABTMKM * Ne10 (177) * 1998

CTOpOHe BHewHero 6aka oBHapymunu yep-
HyI0 neTyuyio Mbiwb («0BOPAT, OHa ycnbiwa-
na ceepykoB B nabopatopum», — nowyTUn
aupekTop nycka [3sup Kuur). 3sepek 6bin
NpU3HaH He NpeACTaBNAOWMM ONACHOCTH
AnA wattna. Jletyyas MbilWb COpBaNach ¢ Ha-
CUKEHHOTO MeCcTa B MOMEHT BH/IIYEHUA yC-
KOpuTeneii, Ho cnacnack N — HEU3BECTHO.

B HK Ne9, 1998, paHo HesepHOe BpeMs

craptra «Konymbuu». B peicTBUTENbHOCTH
crapt cocroanca 17 anpens 8 14:19:00.068
EDT (18:19:00 UTC, 21:19:00 [IMB).
Hesaponro go 16:00 EDT, uaun 15:00 CDT
no BpeMeHu XxblocToHcKoro LienTpa ynpasne-
HUA nonetamu, akunax «Konymbumy» nonyuun
paspelleHe Ha nonet no nporpaMmMme M oT-
KPbIN CTBOPKM rpy30Boro otceka. [lpumepHo
yepes 4 yaca nocne crapta Puuapp JinnHexan



v O3abuan Yunneamc nepewnu & naboparo-
puio Spacelab v Hayanu ee packoHcepsauuio.
MNepexop 6610 3apepaH NPUMEPHO Ha nonya-
ca, AnsA TOro YTo6bl CHU3MNCA A0 HOPMANkHO-
ro YpOBEHb YINeKUCnoro rasa. Ymekucnota
HaKoNWNack 3a NUWHKUE CYTKW Ha cTapTe.

Mepebid feHb NoneTa, 3aKOHYUBILMIACA B
23:59 CDT, 6610 NOCBAWEH BKNIOYEHWIO U NpO-
BepKe annaparypsl. bbino ycTaHoBneHo Bpa-
wawouweecs Kpecno VVIS u BeinonHeH npob-
Hblil ceaHc. B Bupeoxamepe, yCTaHOBNEHHOW
y aksapuyma CEBAS, samenunu nnenxy. le-
peHecnu yctaHoeky BOTEX co csepukamu.
lposepunu MOAYNM C MbILWAMK U KpbICAMU.

MNposepka aksapuyma VFEU 6Gbina Heypau-
HOWM: He BblNO NOCTOAHHOTO NpUeMa Tenemer-
puu. AinoHckWe wccneposatenu usobpenu
0YeHb TOHKMIA cnocob cbema MHGOpMaLMK C
¥ab-pbi6. B Hafipe3aHHbIN HEpB MeXay opra-
HOM paBHOBeCHA M Mo3rom 6bin BMUBNEH
anektpog BadensHoro Tuna. Mocne Toro Kak
WHAMBMAYANEHbIE HEPBHLIE BOJIOKHA-AKCOHbI
pereHepupyioT M NpPOpPacTyT CKBO3b NOPbI
3NEKTPOfa, OH CMOXET CHUMATb HEpPBHbIE CUT-
Hanbl. Kaxpas peiba HeceT cBoi nepegaryuk, a
Ha KpbllWKe aKBapyUyMa pa3melleH NpUEMHMK.

AHanoruyHas npobnema Beina 3ameyexa
eule Ha 3emne, npu 3arpyske akeapuymos 15
anpens, HO TOTAA PewWwunu, YTo TPU U3 YeTbl-
pex #abbl-pbibbl «HE XOTAT COTPYAHMYATL) —
YWAK AaNeKo CAUWKOM OT NPUEMHUKOB W CUT-
Han npoxoAuT nnoxo. fpeanonaranoce, 410
TPACKA U Neperpy3ka npu BbiIBEfEHWK 3acTa-
BUT Pbi6 BBIATU U3 cBOMX yBewuw. QuesngHo,
3T0 HE NOMOMIO0, U IKUNAX NOAYYMN 3aaHue
nposeputh B cyBbBoTy Bnok uHTepdeica u
CUCTEMY 3aNUCH JaHHbIX.

KatpuH Xaiap 3anyctuna 6uopeaktop BDS.

B 3ToT Beyep 6Gbinu Hauathl nepebie uc-
cneposaHua. [xei bakum nposen 3Kcnepu-
meHT EO08: OH nbiTanca oTcnexusarb CBeTO-
BbIE METKM, NOABNAKWMECA Ha 3KpaHe. Hapes
CneunanbHy nepyaTky co CBeTOAMOAAMMU Ha
KOHYWKax NanbUeB, OH YKa3blBan Ha MeTKy,
nepeMelalLyoca ¢ Mecta Ha MecTo, Aenan
XBaTaTeNbHOe [BUMEHWEe B MOMEHT U3MeHe-
HUA pa3Mepa MeTKW W CNefiun 3a HUMM, Koraa
OHU BXOAMNM B KpyT.

ACTPOHaBTHl pacnakoBanu W YCTaHOBUAK
Ha neTHoW u cpepHei nanybe «KonymBuu» u
B nabopatopun ceeTousmepsiolme npubopsl
0N U3YYEHMA CMELLEHUA CYTOYHbIX PUTMOB,
noarotToBunM rasoaHanusarop GASMAP. o
npoToKony 3kcnepumenTos E104 u E198 une-
Hbl 3KUNAXKa NPUHANK MEeNaToHWH W nnauebo.
MOCTAHOBLWMKN CHUTAIOT, YTO MENATOHWUH MO-
WeT BbiTh 3 PeKTUBHLIM cpeacTBoM 6e3 no-
BoyHbIx 3 heKToB ANA acTpoHasTos, oT 20 Ao
50% KOTOPbIX NPUHUMAIOT B NONETe CHOTBOP-
Hoe. Mo ycnoBWAM 3KCNepUMeHTa acTpoHae-
Tbl HE 3HAIT, KTO NWUN HacToAlee CHOTBOP-
Hoe, a KTo Ge3spepHblit uMuTaTop. Mpuem u
3anuchb NapameTpoB BO BpeMs cHa ByayT npo-
AONKATLCA U B NOCNEAYIOWNE AHN.

18 anpens, cy66ora. fleHb 2

MNogvem Ha «Konymbuu» 6Gbin B 07:59
CDT. XslocToH nepegan Ha 6opT necHio ApeTsl
OpanknuH «[lymain», a kankom Kpuc Xagdung
HanoMHun 3kunaxy o6 ux obazaHHoCTAX:
«[lobpoe ytpo, «Konymbua», nopa nycTuth
BallW HEHPOHEI B AENOY.

Puk JiunHexan u Qokum MNaBenyuk name-
punu Apyr ApYry KpoOBAHOE AaBneHue u «pac-
XOf» KPOBM B COCYAax, BeAylWMX K MO3ry.
CKOTT AnbTMaH 3aHUMancs Texo6cnymueaHu-
eMm 6OpTOBOr0 MOPO3WAbHUKA ANA XPAHEHWA
Buonornyeckux o6pasios.

Tem spemeHem [leiB Yunneamc u Qxen
Baku pasgepHynu «pabouyio cTaHuuio obue-
ro HasHavyeHus» GPWS, ucnonssyemyio ana
paboTel C rpbi3yHaMu. B ee 3aMKHYTOM 06b-
eme baku oTceKk cneuuansHoi ruNLOTUHOM
rONOBbl YETbIPEM B3POCALIM KPbICAM-CaMUaM,
nocne Yero UccnegoBareny ObICTPO U3BNEKIN
0Bpasupl MO3ra U HEPBHOM TKAHM.

MNoaroToBuBwan 3kcnepument E127 [lei
XoncreiH (Gay R. Holstein) u3 Meguumnckon
wkonsl «fopa Cuuait» (r.Heio-Mopk) npose-
pAET NpeanonoXeHue 0 TOM, YTO Aawe npu
KPaTKOM BO3[e€WCTBUM HEBECOMOCTH MpPOUC-
XOAAT CTPYKTYPHBIE U3MEHEHMA B MO3MEYKe —
HEepBHble KNETKW 06pasyioT HOBbIE COeAnHe-
HUA-CUHANChl. YTOBbI «yBUAETEY W NOACHM-
TaTb UX NOJ 3NEKTPOHHLIM MUKPOCKONOM Noc-
Ne Noneta Ha 3emne, HyXHbl 06pasubl TKaHeH,
W3roTOBNEHHbIE Ha BOPTY, NPUYEM 33 0YeHb
KOpPOTKOe BPEMA MOCNe CMEpTH MMBOTHOTO.
ACTpOHaBTbI-y4yeHble NoYTH rof oTpabarbiBa-
NW HaBblku BLiCTpOro NpUroToBneHua obpas-
yos. «lepesble yeTbipe AWCCEKLWM NPOLINK
3aMevatenbHo xopowo», — coobwmna Xon-
CTeNHH.

KaTpuH Xaiap nonsitanack ycTpaHuTh Npo-
6nemy HeycTOMYMBOrO NpUemMa TenemeTpum ot
#a6-pbi6. OHa TaKkMe BPYYHYIO NOTPACNA aKBa-
puyM, 4TOBLl yYeHble MPOBEPUNM, KaK pbibbl
BOCMPUHUMAIOT YCKOpeHWA. BbIACHWNOCK, 4TO
B cekuun N3 oTKasan Komnpeccop, KOTopbli
HYM#HO nobbicTpee oTpeMoHTUpOBaTk: Ge3 gon-
JKHOTO KONMYecTBa Kucnopoaa waba-peiba mo-
HET NPOTAHYTL TONLKO 36 Yacos.

B 14:44 CDT, nepep obepnom, Keir Xaiiap u
[xum laBenyuk oTBETUAN HAa BONPOCHI KOp-
pecnoHgeHToe raser Florida Today u Orlando
Centinel.

BeyepoM acTpoHaBTbl Hayanu CTUMYNA-
UMI0 OpraHa paBHOBECUA MCMBITYEMbIX C NO-
MOLLBIO BpalLAIOWEroca Co CKOPOCTbIO A0 45
06/mun kpecna VVIS. 3T0T 3KCnepuMeHT 3a-
HAN Bonblie BPEeMEHM, YeM Mpeanonaranoch,
U €ro yaanock NPOBECTH Ha TPEX UCNbITYEMBbIX,
a He Ha YeTblpex, Kak NNaHupoBanocs.

B pamkax rpynnbl BereTaTMBHON HEPBHOM
cuCTeMbl ObIN NPOBEAEH pe3epBHbIA 3KCNEpPH-

NHNOTHPYEMBIE NONETHI

MEeHT no pednekcam BereTaTMBHON HEpPBHOM
CUCTEMBI.

BocbMu4acoBoii Nnepuog oTabIXa Havanca
8 23:39 CDT.

19 anpens, BockpeceHbe. fleHs 3

B BockpeceHbe My3biKanbHoe MpUBETCT-
sue LIYMa 6bino agpecoBaHo CkotTy AnbTMa-
Hy. [ina Hero Ha 6opT nepeganu neckio fappu
Kapu «Take Me Out To The Ball Game», noces-
weHHyo ero nwbumor komange Chicago
Cubs. Wrpa 8 may, npaega, Bxoguna 1 B npo-
rpammy TpeTbero AHA noneta. JIMHHexaH,
Yunnbamc u MNasenyuk npoBogunu 3Kcnepu-
MeHTel E111 u E136. Yunnwamc nosun netsa-
Wi CBEPXY MAYUK, NPOBEPAR KOOPAWHALMIO
PYKM W 3pEHUA, OCTaNbHbIE NLITANKCH Pacnos-
HaBaTb 0BLEKTHl M ONpeaensTs NONOKEHUe
Tena B YCNOBUAX BUPTYanbHOW peansHocTy.

C ytpa Ckott AneTMaH u Keit Xaiap 3aHu-
Manuce pemoHTOM akBapuyma VFEU. Ouu oT-
KNIOYMNM OTKa3aBLWMA KOMNPECCOp CeKUWW
N3 1 NponoXWMAM 3anacHble WNaHrKW K Haco-
cy, 0BCnYKUBAIOIWEMY 4-10 CEKLMIO AKBAPUY-
Ma. bbin B3AT 0bpasel BOfbl, U YYEHLIE LEHT-
pa ynpaeneHus [H nogreepaunu, yto obe
pbibbl MOAYYAIOT AOCTATOMHOE KOJWYECTBO
BO3Ayxa.

Okono 13:00 nunotel Cuapdocc u Anbr-
MaH OecefloBanW C YMKArCKUMWU CTaHUUAMM
WBBM 1 WBBM-TV u cnyxboii HosocTed CBS
Newspath. OctanbHylo 4acTs gHa AnbTMaH 3a-
HWManca 3kcnepumeHTamm cepun GAS u Tec-
TUpoBaHueM BaTapei TONAUBHBIX INEMEHTOR
«Konymbum».

Xaiap npoBena nepeyl NONOBUHY AHA B
pabote ¢ 6uopeaktopom BDS, a 3arem ucnbi-
ThiBaNna HOBYID cucTemy KoHTpona cbpoca
nuwHen u otpabotaHHoit Bogsl 3a 6opt WDMS
C KOMNbIOTEPOM-NANTONOM.

B 1o Bpems kak Puk Cuapdocc 3abotunca
0 MblWwKax B moayne AEM, baku u Yunnbamc
NPOBENM Ha HUX NOCNE NONYAHA IKCNEPUMEHT
E093. [leBATb CAaMOK BbinK VCbINAEHLI HAPKO-
30M B yctaHoske GPWS, 1 y HuX 66NN U3bATHI
IMOPUOHBI — ANA W3YYEHUR PA3BUTUA TKAHW
Mmo3ra. [lpyrum wect GepemeHHbIM camKam
6biNM CcAenaHbl MHBLEKLMM TPACcCUpyIOLero
BeLecTea, NO3BONAKWME OTCNEAUTL NOABNE-
HWe HEPBHLIX KNeTOK KOpPbl FONOBHOMO MO3ra
NNOAOB. ACTPOHABTHI NPOBEPUNMW YCTAHOBKM
ALFE pna u3mMepeHus neroyHou hyHKLUK.

20 anpens, noHeaenbHUK. fleHs 4

YereepThil AeHb Havancs B 07:19 CDT ¢
necHu [xekcoHa bpayHa «[loktop, mou ma-
3an.

Moxanyid, caMmblM 3aHATHbLIM OMNLITOM AHA
6bin Ger Kpeic Mo YepHo-GensiM NabupuHTam,
NOKPLITEIM «NUNYYKOA». B pamkax akcnepu-
MeHTa «AHcambneBoe HepBHOE KOAUpOBaHHe
MecTa M HanpasneHus B HEBECOMOCTUY» CaM-
Lam Kpbicel Puwepa BbinK NpeanoXeHsl Tpex-
MepHble NnabupuHTel «JlecTHuua 3wepa» u
«Maruyecknit KoBep» ANMHOW NpPUMEpHO 2
meTpa. epBblil U3 HUX NOXOX HA U3BECTHYIO
KapTuHy Mopuca Jwepa Tem, 4To, CAenas Tpu
nosopoTa Ha 90°, NpUBOAWT B UCXOAHYIO TOY-
Ky. Popmy «Maruyeckoro KoBpa» MOXHO M3-
MEHATL B XO/i€ ONbITA, 3anyThlBaA KNUBOTHOE.

JIKCNEPUMEHT, NOCTABABHHbIA NCUXONO-
rom Yausepcuteta ApusoHsl Bpiocom MakHo-
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NHUJIOTHPYEMBIE NMOJETbI

ToHoM (Bruce McNaughton), Hanpaenen Ha
u3yyeHue yHKUMWA TUNNOKaMnyca — 4acTu
MO3ra, OTBETCTBEHHOM 33 AOCTYN K JONTOBpe-
MEHHOW NaMATH W, NO-BUAUMOMY, 33 YYBCTBO
HanpasneHus u o6pazoBaHWe NpoCTpaH-

®oto NASA

CTBEHHBLIX «KapT». [lnA perucrpauuv aktue-
HOCTM KNeTOK rMnnoKamnyca B MO3r Kawzaoi
KpbIChl BbINKM BXMBNEHb 48 TOHKUX 3NEKTpO-
[0B. ACTPOHABTbI PErMCTPUPOBANU ABUIKEHUA
TPbI3YHOB, X COMHEHUA W OWKBKW Npu nNpo-
XOMACHUN NabUpUHTa, peakuuio Ha BO3Bpa-
LWeHne K Havany. ITOT IKCNEepUMEHT BbINON-
HANW NOOYEPeAHO BCE YEeTbIPe YNeHa Hay4YHO
komauap «Konymbum» — JluHHexaH, Yunne-
amc, baku v Masenymk. Mnavuposanock npo-
NycTUTL Yepe3 NabUPUHTLI YETbIpex Kpsic, HO
ONLIT NPOBENYW TONLKO Ha TPex.

YneHbl Hay4HOM komaHgbl «Konymbum»
paborany TaKme Ha annaparype BUpTyanbHoM
peancHocTu VEG, «cnyckasace» no 6eckoHey-
HOMY KOPUAOPY, «NPOHKMKAA» BO BPaLakoLLy-
I0CA KOMHATy, NoXoxyk Ha naboparopuio
«Spacelab» v «BcTpeyasch» B Heil ¢ BUCAWM-
MW BBEPX HOraMW acTpOHaBTaMu.

Cuapdocc u AnsTMaH otpabatbiBany Ha-
BbIKW NOCAAKM WATTNA HA KOMNbIOTEPHOM Tpe-
Hawepe PILOT. Keit Xaitap onaTb packayuea-
na aksapuym VFEU - utobbi 3actasuth puib
aKTMBHO [ABMraThCs — W NOAYYMNa AOMONHM-
TENbHbIE AaHHbIE N0 CeKuum No3.

Xarap, Yunnbamc, JlunHexan u MNasenynk
NPOBENU W3IMEPEHUA NEeroYHon GYHKUWK,
KOHUEHTPaUmnii KUCNOPOAa U YIEKUCNOTH B
KpOBM B pamMKax axcnepumenTa «CoH u apixa-
HUe» C ucnonb3oBaHueM annaparypsl ALFE n
«Mnetuamorpad» (RIP). ns 3kcnepumeHTa
E104 6ein npoBepgeH TeCT NO3HABaTeNbHbIX
cnocofHocTeN.

B 16:44 CDT Ha cBA3b C JIMHHEXaHOM, Be-
TEePUHApPOM W GbIBWMM OKeaHorpagom BMO
CLUIA, Bbixognnu segywui Tenekomnanun CNN
[xoH Xonnuman v Man-Muwens Kycro.

21 anpens, BTOPHUK. [leHb 5

Mocne nopgbvema B 06:59 CDT, 3asTpaka u
npo4yux perynapHeix npouegyp Cuspdocc
NpoOBEpUA COCTOAHWE KNETOK U MOAYNeH ¢ no-
AONLITHBIMKM WMBOTHLIMW W pa3sepHyn «Ko-
nymbuio» ana cbpoca 3a BOPT U3NUWKOB BO-
Abl. HopmanbHas opueHTaums opbutansHow
CTYyNeHW B 3TOM nonete — XBOCTOM Bnepep.
AnbTMaH 3anycTun HeCKONbKO BTOPOCTEneH-
HbIX 3KCMEPUMEHTOB B KOHTeiHepax GAS B
rpy30BOM OTCeKe. Xan3p BLINONHWUNA BUAELO-
CbeMKy akBapuyma M pabotana ¢ annapary-
poit BDS.

JluHHexaH, Yunneamc, baku u Masenyuk
nooyepeaHo Bpawanuce Ha Kpecne VVIS B
WHTepecax 3xcnepumeHToB E126 wu EO047.
[bxeimc MaBenymk noxanoeancs, 4To us-3a
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VAMHEHWA Tena B nonete emy TPYAHO BTUC-
HYTbCA B KPecno. B yCNOBUAX HEBECOMOCTM
BpaleHue BOCNPUHUMAETCA TaK e, KaK W Ha-
KNOH; MOMHO nu ux pasnuuute? Kak Byper
paboTath BecTMBYNAPHLIA annapar npu pac-
cMatpuBaHumu nonoc? Ha 3emnio 6uinu cbpo-
WeHbl TENeBU3UOHHAA KapTUHKA BpaWeHWa B
Kpecne u uHbpaKpacHan BMAEOCHEMKA [BM-
EHWUS 1133 BO BPEMS ONbITa.

ACTpOoHaBTHI-MCNbITYEMbIE  MPOFNOTUAK
TEPMOMETP-NEPEAATYMK ANA UIMEPEHUA TEM-
nepatypbl BHYTPH Tena.

lMocne obefa acTpoHasThl OTAbIXANW. ITO
0BbIMHBIA NPU ANUTENLHBIX NONETAX WATTNOB
rpacduk paboTbl — pa3 B HECKONbKO AHEH Yne-
HaM 3KKUNaxa faeTcsa NON0OBUHKA BbIXOAHOrO.

22 anpens, cpepa. fleds 6

Ha wecto# geHb paboune 4achl CABMHY-
nUCk eule Ha 20 MUHYT — nogbem Bbin 8 06:39.
XbIOCTOH BbI3BaN 3KMNAX Ha CBA3b NEcHew
Pobepra Manmepa «Bad Case of Loving You».

Hay4Has KoMaHga npoaomkuna uccneno-
BaHMe Pa3BUTHUA KOPbI FONOBHOIO MO3ra y Mbl-
wei (akcnepumeHT E093). Tpem BepemeHHbIM
camkam 6bln BBEAEH AONOAHWTENbHbIA Kne-
TOYHBIA MapKep (WwecTepbiM Tpaccupylouee
BewWecTBo 610 BBEAEHO B TPETUIA [EHb no-
neta). Yepes 2.5 vaca BCe AEBATb Mbllei
BbITK YCHINNEHB], @ UX NNOALI UIBATHI.

BTopoii 3kcnepuMeHT c rpuiyHamu 6bin
NOCBALLEH NPOBEPKE HABLIKOB X0Ab6LI U Nna-
BaHMA Yy MONOALIX KPLIC Pa3Horo Bo3pacta.
Korpa «Konymbua» crapToBana, 4actv Kpbl-

Puuapp Nlunnexan (cnesa) u [weimc Masenymk
(cnpaea) rotoear ladmpaa Yunneamca
K BpaweHuio Ha kpecne VVIS

CAT 6bIN0 14 AHEH, U OHU YIKEe KOe-4TO yMenu
B YCNOBWAX TamecTW. [lpyrum Gbino BCero
BOCEMb [JHEil, 1 OHW ellle He Hay4YuIuCh XO-
auTe. K 22 anpens KpbICATaM WCNOJAHUNOCH
21 1 15 pHen COOTBETCTBEHHO.

MNepeobopynoeaxue ycraHoeku GPWS gns
paboThl C KpbICaMyK 3aHANO Bonblue BpeMeHH,
YeM 0XMAAnoch, W 4O BeYepa 3IKCNepuMeHT
yAanoch NPOBECTM TONBKO HA KPLICATAX, HK-
Bywux 8 mogyne AEM. Monogble rpei3yHsl, yc-
neBl e HayYMThCA XOAUTL HA 3emne, nokasa-
Ny cnocobHOCTL NepemellaTbCs U B HeBeco-
mocTu. Kak v niofn, oHW oTTanKueanuch 3a-
DHUMKM nanamu, 4ToBbl NPUNNLITE U3 OAHOIO
MecTa B gpyroe.

ACTPOHABTbI HAHEC/IM Ha CYCTaBbl KPBICAT
YepHble TOUKW W 3aCHANM, KK OHW NOA3aI0T 1
nasatot Ha TpeHaxepe AWA. YyeHble Ha 3emne
NpPOBEPAT, 6bIN0 1M Pa3NNYHBIM PA3BUTHE MO-
TOPHBIX HABBLIKOB KPLICAT 06enx rpynm, a 3a-
Tem ByayT HabnioAaTe WX apanTaumio K 3em-
HOW TAMECTH.

[InA 3KCNEepUMEHTOB NO WCCNefOoBaHWIO
CHa U [bIXaHWA ACTPOHABTHI NPOBENW W3Mepe-
HWe neroyHoW GyHKuuu. Bce ucnbityemsie B
akcnepumenTe E104 Havanu 24-4acoBoi UMK
c6opa 06pa3uoB MOYM W BEINONHWAK TECT NO-
3HaBarenbHbIX cnocobHocTei. [lBoe acTpoHas-
TOB YWAM CNaTh B CNeyuansHoM Bense u wa-
MOYKax, HAWMUroBaHHLIX PErucTpupylowe
annaparypoi. W3mepsnuce W 3anucuiBanvchb
PWUTMblI MO3ra, ABUXEHWA rnas, nogepruBaHuA
MyCKyN0B nogbopoaka, AblxaHWe W xpan.

Katpun Xaiap nposena BUAEOCHEMKY
aKsapuyMa c abamu-poibamn W pana obu-
TatensM O6bIYHYI0O «BCTPACKY» — BbiHYNa W
BCTPAXHYNA KAXAYIO CEKUMIO B OTAENLHOCTH.
OHa TakKe coobwuna, yto B Guopeaktope BDS
pacTyT xopolwue 06pa3ubl TKaHW.

Bckope nocne 15:00 CDT Cuapdocc v Anb-
TMaH BLINONHWAY KOPPeKLuio opouTsl «Konym-
Buu» C NOMOLLbI0 HOCOBLIX ABUraTenem cucre-
Mbl peakTUBHOro ynpasnexus. Opbuta Gbina
CHUMeHa ¢ 250.6 x 284.4 o 247.5x284.1 km,
nepuog ymeHblmncs ¢ 89.758 no 89.723 MuH.
ITOT MaHeBp NO3BOAWT UMETH B KOHLE noneTa
[iB€ NOCaf0YHbIe BO3MOXHOCTYU B eHb B LieH-
Tpe KeHHean BMeCTO OAHOM.

Okono 16:00 Xain3ap 1 YunnbaMc aanu uH-
Tepsbto KaHany Discovery. OHW nokasanu my-
NAX YeNoBEYECKOro Mo3ra C annapatypoi
MOHWUTOPMHIA CHA W pacckKasanu o NpoBoAx-
MOM 3KCNEepUMeHTe.

23 anpens, yersepr. flens 7

B 06:19 CDT XbioCToH pa3byaun Kkunax
necHei [lxeiimca bpayHa «I Got You».

JlunHexaH, Yunneamc, baku u lMasenunk
nooYepefHO BbINOAHWAM 3KCNEPUMEHT no
3pUTENbHO-MOTOPHOM KOOPAMHAUMKM HA NpU-
6ope VCF. 310 BTOPOA LMKN 3KCNEpUMEeHTa
E008; tpetuit ByneT BbINONHEH B KOHLE NO-
neta. Ncnbityembix 6610 Ha 0AHOMO Gonblue,
yeM npepycMmatpuBan nnaH noneta. Actpo-
HaBThl Hay4yHOW TPyNnbl TaKXKe BBIMONHUIM
cepuio BpaweHuin Ha kpecne VVIS u uccnepo-
BaNM NoOBEAEHWEe BereTaTMBHON HEPBHOW W
CepAevyHO-COCYAUCTOR CUCTEMbI C NOMOLLLIO
YCTaHOBKM CO3faHWA OTPMLATENLHOrO Aasne-
HWA Ha HUXHIOK YacTb Tena LBNP.

OanH u3 actpoHasToB Hapen nosac APT,
npeaHasHayYeHHbli ansa Tomorpaduu. OgHako
[aHHbIE OT HEro NOCTYNanu co cbosamu, u ce-
aHC M3MEepeHnit Bbin OTMEHEH.

Cuapdocc v AnbTMaH npoeenu ofHoBpe-
MeHHbII cOpoc 3a 6OpT NMwWHeNH u oTpaboTau-
HOW BOAbI, OTCNIEKMBAA €ro XOf Ha KOMNbloTe-
pe. Xaiap ¢ nomoublo AnkTMaHa BHOBb pe-
MOHTMpOBana CpejcTea Mu3HeobecneyeHus
wab-pui6. Tak kak komnpeccop cekuuu N2 oT-
Kas3an B KOHUe 6-ro fHfA NONEeTa, Ha YeTbipe
CeKLWM 0CTanoch TONLKO ABa MCNPABHbLIX KOM-
npeccopa. Keit u CkoTT nogxnioymnu Ko BTO-
po# cekuuu komnpeccop Nel1.

B 17:09 Masenyuk u AnsTMaH beceposa-
N C KOPPECNOHAEHTOM NO MEAULIMHCKUM BO-
npocam TenectaHuuu KTVT-TV 8 lannace.

24 anpens, nATHUua. leds 8

B 05:59 XbloCTOH nepefan Ha 6opT NecH
«3710 TBOA 3emnax» («This Land is Your Land»).
ITum npomssegeHmnem boina otmedena pabora
KomaHgupa «Konymbuu» Puka Cuspdocca 8
opraHusauuu 6oickayTos.



B Bocbmoi peHb noneta JIMHHexaH W
YunneAMC nocagunu Ha TpeHamep MONOABIX,
eue cnensix KpsIcaT U3 moayna RAHF, 4To6bl
OHW MOMK NONbITaTbCA HAY4YUTHCA XOAWUTL B
HEBECOMOCTH, U NPOBEJIN BUAEOCHEMKY. Nx
HaBbIKW x0AB0LI U NnasaHus BygyT, ckopee
BCEro, MCKaXeHbl N0 OTHOWEHWIO K nony4a-
embiM Ha 3emne. (Ecnu Het — 3710 BBl 03Ha-
4ano, YTO HEBECOMOCTb MOXeT BbiTh Honee
unu meHee Ge3BpefHON W ANA PasBUTUA Ye-
noseveckoro pebeHka. Ecnu ga — cmoryt nu
KPbICATA, BEPHYBLUCH HA 3EMANI0, HAYYUTLCA
NepeaBHraTbCA HOPManbHoO?)

B TOT e aeHb baku u Yunnsamc ymepr-
BUNM U BBENU Banb3amMupyroLYI0 XUAKOCTL
BOCbMW MONO/BIM KpbICAM — B AeHb CTapTa
UM 6610 N0 9 AHEH OT pody. 3aTeM y Hux
U3bANKM Pa3BUBLIMIACA B HEBECOMOCTH MO3F —
yT06bl MCCNEfOBaTENN CMOMW M3Y4UTbL ero
CTPYKTYPY M Ccaenarb 3aknoyeHue ob usme-
HEHUAX HEepBHbIX NyTeH M KPUTUYECKUX ne-
pUOAax B pasBUTUM.

NunHexaH, Nasenynk U bakn Bein uc-
NbITYEMBIMA U ONEpaTtopamMu B 3KCNepUMeH-
T€ N0 W3MEHEHUAM BEreTaTMBHONW HEpBHOM
cuctemsl ¢ yctpoircteom LBNP. Ogun actpo-
HABT BbINONHWUA JONONHUTENbHbIA TECT ped-
nekcos BHC 6e3 ucnons3osanus LBNP. lan-
Hble ¢ nosca APT 6binu no-npexHemy nno-
XOr0 Kayecrsa.

Tpu acTpoHaeTa «KopabenbHON KOMaH-
Abl» NPOAOMKANU KOHTPONWPOBATL COCTOA-
Hue cuctem «Konymbuu» u nomoranu yye-
HbiM. Cuapdocc W AnbTMaH  BLINOAHANK
yyebHble nocagku Ha TpeHawepe PILOT,
Xaiap 3abotunack o wabax-pbibax u Bbi-
NOMHWUNE CUHXPOHW3ALMIO NaMn YCTAHOBKM
VFEU.

B 15:34 AnbTMaH W JInHHEXaH OTBETUNN
Ha Bonpockl KoppecnoHaeHTa WGN-Radio
Yukaro Cnaitka 0'lenna. NpurnawerHsli Ha
nepenady 6eicbonuct Chicago Cubs Paith
Canpbepr noobewan AnbTMaHy npaso nep-
BOW NOAAYN B OAHON U3 ByaywMx urp kny6a.

0160/ B NATHULY NnaHuposanca B 21:39,
a nogvem — B 05:39 Ha cnegylolee yTpo.
MpumepHo B 22:30-22:45 CDT, Korpa sonpe-
KW TpadMKy 3KMnax ewe He ner cnarb, a
YacTb aCTPOHABTOB TONbKO 3aKaHYMBana K-
cnepumeHTsl B Spacelab'e, Ha «Konymbum»
OTKAKOYMNACL CUCTEMA pEreHepaTMBHOTO
yaanenus ymekucnoro rasa RCRS u npowen
aBapuiHbIA curHan.

Oneparopsl LUYMa B XbtocToHe nonpocu-
NN 3KMNAXK NEPeKNioYUTLCA Ha BTOPOM KOM-
NAEKT YNPaBNAWENA INEKTPOHUKK U nepe-
3anycTute ycrpoicteo RCRS. OpHako yepes
10 MMHYT yCTaHOBKAa OMATb OTKNIOYMNACH,
npuyem K3TpuH Xaiap AON0OMMNE, 4TO NpU
BLIK/IOYEHWUWM CUCTEMBbI BbIN CAbIWAH CTpaH-
HbIM WyM. «3T0 ObiA WYM, KOTOPLIA i He
onosHana» — ckasana oHa. UYI npegno-
noxun, 4to Kei cnelwana HOpManbHbIA 3BYK
komnpeccopa, Ho 6GoptutieHep «HKonym-
6un» npogomKana YTBEPKAATh, YTO TaKOro
3BYKa paHblue He cnbllwana.

PykoBogutensM noneta npuwnoce oT-
Ka3aTbCA OT AaNbHeWWMX MONBITOK U AaTh
KOMaHay YCTaHOBUTL B naﬁopaTopMu U B Ka-
OMHe 3KMNaXa Ha HOYb 3anacHble NOroTU-
tenu CO, ¢ nepxnoparom nutua. Ms-3a ato-
ro MPOMCIWECTBUSA Hayano oTabixa 6o 3a-
[epXaHo Ha [iBa 4yaca, a NogbeM Ha yac oT-
noxeH. OKazanucb OTMEHEHHBIMW YacTb yT-

peHHUX paboT, B TOM YMCAe NNAHUPOBABLIN-
eca pagvoneperosopbl «Konyméumn» ¢ Iua-
pio ToMacoM Ha cTaHuum «Mup».

25 anpens, cy66ora. flens 9

Pabouuit geHsb Ha «Konymbuuy» Havancs
B 06:39. OCHOBHLIM COfiePKaHUEM AHA Bbin
pemoHT. Ha «Konym6uu» umenoch Tonbko
28 KoHTeNHepoB C nepxnopatoM nutusa. MNpu
pacxofie B YeTbipe KOHTelHepa B feHb UX
XBaTUNO Obl elle Ha NATb CYTOK Hay4YHbIX 3K-
CNEPUMEHTOB; BOCEMb KOHTEiHepoB OCTa-
Nnch Bbl B pe3epee Ha Cnyyail 3afepiKu no-
CafKu No MeTeoycnoBUAM. TakuM oBpasom,
ecnu 66l RCRS He yanock BEpHYTL B CTPOA,
nonetT NPUWAOCh Bbl COKPATUTL Ha 3—4 AHA.

YTpom TexHuuyeckas rpynna obecneye-
HWA noneTta Npoeena aHanM3 OTKasa ycTa-
HoBkn ypaneHua CO, RCRS w Bbigana uH-
CTpyKUMKM no pemoHTy. Okono 15:00 Puyapp
Cuapdocc u nomoraswmit emy Ckott Anbt-
MaH BCKpbINK ycTaHOBKY. KoHCynbTUPYACH C
Kankomom Maitknom lepHxapatom u pabo-
Taf B BECbMa CTECHEHHbIX ycnoBusax, Cuap-
thocc 0TCOEAMHUN OAMH U3 LWNAHTOB W 3a-
KpbiN €ro KyCOYKOM anioMUHWEBOW NEHTh!
OAWHON OKONO AtoiMa, YTo6bl 060IMTH OKa-
3aBWUIACA NOA NOAO3PEHWEM NpefoxpaHu-
TenbHbIW KnanaH. Kak npeanonoxunm cne-
LManuCTLl, Yepes 3TOT KnanaH, npefHasHa-
YeHHbIW AnA BO3BpaleHus B atmochepy
«Konymbuu» a3zota, B yCTaHOBKY Nnpocayu-
BaNCA BO3AYX, Bbi3biBas cbou 6noka ynpas-
neHus.

<
®oto NASA

Meyenocupi

B 15:45 ycranoeky RCRS sanyctunu, u
yepes nonyaca cneymnanuctel LYMa ybegu-
NINCb, YTO PEMOHT YBEHYA/NCA YCMEXoM: yc-
NEeWHo 3aKOHYMNCA 26-MUHYTHBIA paboymii
LMKS, B XOfi@ KOTOPOro NO0YEPefHOo yaanan-
CA YreKucnbid ras, BbipabateiBaemblii ac-
TPOHABTaMM U MOAONBITHLIMU UBOTHBIMK.
«Jina Bac xopowue HOBOCTH, — paguMpoBan
lfepHxappr. — MMoxoxe, oHa paboTaer Kak
CNeAyeT, U Mbl, KQXKETCH, YU OT BO3MON-
HOCTW cokpaweHHoro mnoneta. OmuyHas
pabota!» paeaa, B HOBOW KoOHUrypauuu
RCRS 6ynet exxepnHeBHo cbpacsiBath 3a 6opT
OKONO 2 Kr a30Ta, HO 3anac 3Toro rasa enon-
He AOCTaToMEeH fAawe AnA NpoANeHHoro
nonera.

ACTPOHaBTbI TaKXe BOCCTAHOBMAM BEH-
Tunauuio moayna RAHF Ne7, obneryms co-
CTOAHKWe oBUTaloWMUX B HEM rpbI3yHOB. Tak
KaK BEHTUNATOP 7-ro MOAyNsA OTKasan, K He-
My OblN NPONOXEH BO3AYXOBOA OT MOAYNSA
Ne3.

Hayynas pabora B 9-i peHb nonerta
MpoAoNKanach napanientHo C PeMOHTOM W

MHNIOTUPYEMBIE NONETHI

BKNIOYANa 3KCNEPUMEHT C Najalowum Msa-
4OM. IKCNEPUMEHT Bbin NepeBbINoNHeH: Bbl-
N0 Ha ABa Gonblue Y4aCTHUKOB, YEM NNaHu-
POBaNOCh, U Kaxablit BoinonHun no 30 po-
NONHUTENbHbIX YNIPaXKHEHWA.

ACTPOHABTbI BbIMONHWUNM PACKaYKy ak-
sapuyma VFEU, nony4unu aaHHele oT Bcex
YeTblpex pbif, NPOBEPUM YPOBEHL M B3ANM
npobbl BoAbl. 06pa3subl TKaHe# rpbi3yHOB,
B3ATbIE paHee, ObINW NepeHeceHbl U3 QuK-
CUpVIOLLNX PacTBOPOB B PacTBOP Caxapo3bl
¥ 3TUNOBOTO CNMPTa.

Hay4yHas komaHpa «KonymbGuu» BO BTO-
poOit pa3 npoBena 3KCNepUMEHT C Kpbicamu
Ha nabupuHTax «/lecthuua Jwepa» u «Bon-
WebHbIH KOBEPY, HO U3-33 HEXBATKM BpeMe-
HU — TONbKO Ha ABYX XWUBOTHbIX.

YTpoM acTpoHaBTaM BCe-Taku yaanochb
CBA3aTbCA € JHApto Tomacom, npubnnmato-
wumca K 100-My AHIO noneta Ha CTaHuuu
«Mup». Kpome Toro, 8 11:39 CDT Cuapdocc,
JluHHexaH n baku oTBeYanu Ha BONPOCHI No-
cetutenent lnaverapus MakOnudd B Hoto-
lemnwupe, Yunneamc becepoean B 15:49 co
cTyneHTamu MopKckoro yHuBepcuTeTa, a ba-
k1 B 16:34 — co crygeHtamu [lapTMyTCKOro
konnepxa. Pabouwit feHb 3aKOHYMNCA B
21:19.

26 anpens, sockpecexbe. [leHs 10

3annaHWpoBaHHbI Ha BTOPYIO NONOBM-
HY BOCKpeceHbs MONYBbLIXOAHOW XOTenu
ObIN0 NepeaBUHYTb Ha YTPO, 4TOBLI acTpo-
HaBTbl MOTNW NoAy4We Bbicnatbca. Ho nos-
e pellnnn oCTaBuTb CTapblid nnaH pabor, u
nogbem, coctoanca B 05:29. lo cayyaw
BYEPALWHUX 3N0KNIOYEHUIA C CUCTEMON KU3-
HeobecneyeHus ANA acTPOHABTOB WCNON-
HUNY NecHi noA Ha3dBaHueMm «Kampbli
TBOW B3J0X».

[lo obepa HayyHas rpynna 3aHuManach
BpaleHuamu Ha kpecne VIS — ucnbityemsi-
MW Bbinu aBa actpoHaeTa. CeaHchl € aByms
OPYrUMU BbINK OTNOXKEHBI HA NOHEAENLHUK,
4T06bI 0CTANOCh BPEMA 3aMEHUTE KOPMYLIKH
ans Kpeic B moaynax RAHF. Kpome Toro, gea
acTpoHaBTa MpOBENM CEaHCbl MPOBEPKM
pednekcoe BHC, a oguH — uccneposanue
pacnpepeneHus KUAKOCTEA B Tene C Uc-
nofb30BaHMEM CreuuanbHOn MaHXeTbl. bbi-
NW BBINONMHEHBI IBA PE3EPBHLIX CeaHca 3K-
CNepuMeHTa CO 3PUTENbHBIMU METKaMH, B
O/IHOM U3 KOTOpbIX yyacTeoBana Keit Xaiap.

Cuapdocc v AnbTMaH 3aHMManuch Ha
TpeHaxepe PILOT.

Yunneamc u Cuapdocc B 09:34 CDT Ge-
Ccefl0Banu C KOPPEecnoHAeHTaMu YanbCKOW
cetu BBC. B ueHTpe uHTEpBbIO GbiN NEpBBIi
nonetr [Oadupna Yunneamca, sannuiuya no
NPOMCXOXAEHWIO, U BHINONHAEMbIE MCCHE-
LOBaHUA.

MpumepHo c 14:00 3KMNax B TeyeHue
yeTblpex 4acoB oTabixan, a B 21:09 ornpa-
BUAICA CNaTb.

(OxoHyaHue cnedyem)

llpu nodzomoske om4ema o noseme UCNONb-
308aH6l Mamepuansl NASA, JSC, KSC, MSFC, coobue-
Hus MTAP-TACC, AP, France Presse, Reuters, UPL
VYrusepcumema Konopado, YHusepcumema Texaca,
Hopwcerozo yHusepcumema, uHgpopmauus . Max-
Hayanna (CLUA).
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MUJIOTHPYEMBIE NOJIETbI

Cocroutca nv B8 1999 r. KMTANCKNMN TUAOTUPYEMBIH TTONET?

20 anpens.
Kumatickoe azesmcmao Hosocmell.

CornacHo uHGOpPMaLWK, NONYYEHHOMN WaH-
xaickoit «Li3uHu3n bao» (Jingji Bao) u3 kom-
METEHTHBIX WHCTAHLWK, pa3pabartbiBaemblii B
Hactoswee Bpema B KHP kocmuueckmi Ko-
pabnb HeaaBHO NPOLWes COBMECTHLIE MCMbITa-
HUA Ha Kocmoapome. NPUHATO pelleHue, YO
nepebiil NONET COCTOMTCA B CNEAyIowWeMm roay,
korpa Kutaickas HapoaHas pecnybnuka Gyger
otmevath 50-netue co fHA ceoero obpaszosa-
Hua. Tem cambim KHP cTanet tpeTbei cTpaHoit
8 mupe nocne CLIA u Poccuu, npeanpuHsse
KOCMUYECKOE nyTelecTBue.

KuTailckas a3spokocMuyeckas MpoMbiw-
NleHHas KOpropauus oTBeyaeT 3a CO3fjaHue
KMTANCKOro KOCMUYECKOro Kopabns, B To Bpe-
MA kaKk LlaHxa Hecer OTBETCTBEHHOCTL 3a
TPM KNIOYEBLIX NPoeKTa — pa3paboTky KocMu-
yecKoil Kancynsl (cnyckaemoro amnapara? —
W.J1.), cuctembl BHewHero HabnwogeHusa (Te-
NeMeTpun) U AUCTaHLUOHHOTO YyNpaBneHus u
CUCTEMBI KOCMUYECKOTD 3HEPronuTaHus.

Coobuaercs, 4TO pasnuyHble NPOEKTHI
pa3paboToK W NOArOTOBKA K 3anycKy KOCMM-
4ecKoro Kopabns uayT NoNHLIM X040M. B KoH-
Lie NPoWNOro rofa ABa KUTaCKUX KOCMOHABTa
3aKOHYMNKM CBOM Kypc B poccuitckom LeHTpe
NOATrOTOBKM KOCMOH3BTOB WMEeHM [arapuHa c
BblAaOWMUMUCA pesynstatamu. OHK Takke non-
HOCTBIO OCBOWNW HABbIKW MUNOTUPOBAHWA poC-
CcHiicKoro Kocmmuyeckoro Kopabna «Coto3» u
NONHOCTLIO NOATOTOBNEHbI K KUTAHCKOMY KOC-
MUYECKOMY NoneTty.

W.lucoe. HHK.

Hactoswee coobuierue Kutaiickoro areuT-
cTBa HoocTel («"yHro TyHcioHs LWax», Zhong-
guo Tongxun She, [OHKOHT) €O CCLINKOM Ha OA-
HY W3 WaHXaNCKUX ra3eT He MOXET paccMaTpu-
BaTbCA Kak oduumansHoe obbaBNEHUE NpaBu-
TenscTea KHP o npeactoswem nonete. Ohuum-
ansHoe obbABNEHUE MOXET BbiTh, NO-BUAMMO-

My, CHABN3aHO TOMbKO BbLICWMM DYKOBOACTBOM
KMK » cTpaHbl unu oT ero UMeHu.

TPeHUPOBKA KUTAHCKUX KOCMOHABTOB,
®oro Guangzhou Daily.

MpvBepeHHas UHGbOpPMaUWA, OAHAKO,
NpeAcTaBAETCA JOCTOBEPHON, TaK Kak B no-
CnefiHue Mecalbl PYKOBOAMUTENW KUTaWCKOW
KOCMUYECKOIM NporpaMmsl OTKPLITO TOBOPAT,
yTo KuTai roToBUT NUNOTUPYEMBIH NONET U YTO
OH JONKEH COCTOATLCA B TEYEHUE HECKONbKMX
baumaiwmx net. bonee ToyHas uHbopmauus,
0A\HaKO, B OMQUUNANLHLIX 33ABNEHUAX OTCYT-
CTBYET.
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M3 HeKOTOpLIX BLICTYMAEHUA B pamKax
npowepnwux 18-23 mapta B [eknHe Mexay-
HapopHoro hopyMa No KOCMUYECKOW TEXHUKE
1 MexayHapoaHOW BHICTAaBKU KOCMUYECKMX
TEXHONOTWIA MOXHO BblNo 3aKnto-
YuTb, 4TO Bonee BepoATHOW Aa-
TOW NepBOro NUNOTUPYyEMOro
noneta asnaetca 2000 roa. Bot
0fHO TaKoe obTekaemoe 3asene-
HWe, NpUBEAEHHOE areHTCTBOM
CuHbxya co cceinkoit Ha Kutaii-
CKYIO a3pPOKOCMMYECKYID KOpNo-
pauuio: «Kutaii npunoxuT 6onb-
WwKe yCUAns ANA Toro, 4Tobsl K
2000 rogy AOCTWYL BONbWMX
NPOPLIBOB B TEXHONOMMM NWNO-
TUPYEMOro KOCMUYECKOro mno-
neta».

Y70 M3BECTHO O NepcnekTuse
KMTaWCKOro noneta u3 Heouuu-
anbHbIX WCTOYHWKOB? 3TOT BO-
npoc obcyxaanca B KoHue anpe-
NA U NepBbIX YUCNAX Mas B paMm-
Kax [AUCKYCCMOHHOW  rpynnsl
«[lpy3bA U NapTHepsl B KOCMOCEY
(FPSpace) B cetn Internet. Coot-
BETCTBYIOWARA UHOPMaLMUA Npu-
BOAMTCA C pa3pelleHUs OCHOB-

HbIX Y4ACTHUKOB MCKYCCUM Y3Hb
Naws (Chen Lan, Cunranyp) v Po-
Gepra Kennegu (Robert G. Ken-
nedy III, CLLA).

Mo HeotuLUManbHEIM AaHHBIM,
CTaBWWUM U3BECTHbIM Y3Hb J1aHi0, KMTANCKUIA
NUNOTUPYEMbIi Kopabnb (M3BeCTHbIA GpUTaH-
ckui akcnept ®unnun Knapk umeHyer ero
«npoekT 921») Gy#eT UMeTb IKMNAXK U3 Tpex
yenoseK. ECnn 310 TaK, TO MOXHO ¢ BONbLWO#M
[oneil BEPOATHOCTH NPEANONOXUTD, YTO OAUH
13 npowepwunx noarotosky B UMK kocmoHas-
TOB-UHCTPYyKTOpOB — Y L3e unu JIn LuHnyH —
ByfeT Ha3HauyeH KOMaHAMPOM OCHOBHOTO JKMU-
naxa, a BTopoil — ayénupytowero. OcransHel-
MW YNeHaMu 3Kkunaxa byayT KOCMOHABTbI, NOA-
roToBneHHble Kutaem camocToaTensHo.

22 anpens u3pawowanca B lyaHuxoy ra-
3eTa onyb6NMKOBana CHUMOK ABYX KUTAWCKMX
KOCMOHABTOB (MNW UCTbITaTeNei) B ckadaHa-
pax W repMmolwnemax, NpoXoAAlMX TPEHUpPOB-
Ky B bapokamepe. Mo 3anpocy YeHs Jlaus pe-
AAKLUWA OTBETUNA, YTO CHUMOK CenaH paHee
B 1998 ropy 8 Kutae, Ho He 8 Poccuu. B ppy-
roi nyBaukauum nognuce K dotorpaduu ra-
CUNa, YTO WAYT UCNBITAHUA CUCTEMBI HKU3He-
obecneyeHus B ycnoBuAX BbICTPOIA pasrepme-
TU3aymu.

Y3Hb JlaHb oTMeyaet, 4To 6ecnunoTHbIMH
ucnbiTaTeNbHbIA NYCK KuTailckoro kopabns
AosxeH Bbin cocToATbCA B 1997 1., @ nUAOTH-
pyembiii nonet — 8 1999. OpHako B 1997 r.
nycka He 6biN0, YTO CTaBUT NOJ COMHEHUE U
sTopyto Aaty. [lo paHHbiM Y3HA, B 1998 r.
NNAHUPYIOTCA MCNBITAHUA CACTEMbI aBapuid-
HOrO CnNaceHus 3KWUNaXa W, BO3MOXHO, Bec-
NUNOTHLIA WCNBITaTeNbHBIA nonet. MoxHo
NPeANONOKMUTL, YTO B Cy4ae yenexa ITux uc-
NbITAHUA MUNOTUPYEMBIA NONET MOXKET BbiTh
ocywecTteneH B koHue 1999 unu 8 2000 r. Ta-
Kas OLEeHKa COOTBETCTBYET MHGOpMauuu,
onybnuKoBaHHOW 12 anpena ryaH4xoycKou
razetoit «fuyan» (Yangcheng, «Beuepuue

HOBOCTM»): nepeblii KUTaWCKWIA acTpoHaBT
NONETUT B TEYEHME ABYX BAMMAALWKX NeT.

MpencTaBnAeTca 0YeHb BEPOATHLIM, YTO
WMEHHO ANA 3anyCKa NUNOTUPYEMOro Kopabns
pa3pabatbiBaeTcAs HOBafA MOAM-
tukauma wkutaiickon PH CZ-2E,
o6o3HayeHHan kak CZ-2E(A).
W306paxeHne HocuTens nossu-
noce Ha otuuymansHon WWW-
ctpavuue Kutaiickon akapemuu
TEXHONOTUKM  paKeT-HOCUTenew
CALT (http://www.calt.com.cn/
vehicle. htm) 18 mapra, a 7 anpe-
NA BbIWNO coobueHue o6 3TOM
paspabotke. 06baABneHo, uTO
macca [, BbIBOAMMOrO Ha Hu-
3KYI0 OKONO3eMHyl opbuty, AnA
(Z-2E(A) cocTtaBuT 12 TOHH, B TO
Bpema kak C(Z-2E BbiBOAMT
9.2-9.5 ToHH. Cyga no w3obpa-
wenmio, (Z-2E(A) otnuyaetcs ot
(Z-2E HOBBIMM XUAKOCTHBIMK yC-
KOPUTENAMM, NIUHA KOTOPBIX yBE-
nuyeHa npubnusutensHo 8 1.6
pasa. Mo ouexkam P.KeHHepw,
CTApTOBaA Macca HOBOTO HOCHTe-
na pocTurHer 546-560 TOHH
(y CZ-2E — 460 TOHH).

[ns 3anyckoe CZ-2E(A) Ha
CeBepHOM KWTaWCKOM KOCMOfA-
pome Liziou0aHb CTpOUTCS MK
Ve MOCTPOEH HOBbLIW CTAPTOBLI
KOMMNNEeKC.

Co3paeaemblit kKopabnb paccMatpuBaeTcs
KaK TPaHCNOPTHOE CPeACTBO ANs KUTAWUCKOW
0pbUTanbHOM CTaHLMK, YCNOBHO-CXeMaTHyec-
Koe W300pameHWe KOTOpo# Obino Bnepsble
onybnukosaHo B 1994 r.

He fiCHO, ABNAETCA NW OCYLECTBAAEMbINA
NPOEKT KUTAWCKOrO NUNOTUPYEMOro Kopabns
€[MHCTBEHHbIM. B page coobuennit roBoput-
CA O KUTAACKOM «NWUNOTUPYEMOM WaTTNEN.
Tak, Hanpumep, B coobuenun CuHbxya ot
3 anpens NPUBOANTCA CReayiollee 3anBneHne
reHepanbHoro MeHeepa otaenexua Lock-
heed Martin 8 KHP Yxan Xaiimuna (Zhang
Haiming): «Hawa komnanus ctpemutcs K 6o-
nee TeCHOMY AenoBoMy napTHepcTsy ¢ Kuta-
em, faxe B 06NacT NpoeKTa NUAOTUPYEMOTO
wartna». Kutaickuin YenHoK ynoMUHaeTca u
B coobueHun «Hosble aspoguHamMuyeckue
Tpy6si 8 KHP» B 310M HOMepe HK.

B 3akni4eHne 0CTAHOBUMCA HA HECKONb-
Kux feTanax maproBckoro dopyma B lNekune,
KOTOPbIE, K COXANeHWIo, He HalnW CBOeBpe-
MEHHOTO OTpaMeHus Ha cTpaHuuax HK.

22 mapta suue-npe3upenT CALT Cioit [lay-
®3 (Xu Dazhe) 3assun, 4TO TeKywen 3anavei
Kutas aBnAeTca ysenuyeHue Maccsl NonesHo-
ro rpysa cywecTsylowmux Hocutened go 15
TOHH 1 pa3paboTka HoBOro nokonenus Gonee
MowHblx PH ¢ Maccoi nonesHoro rpysa, BblBo-
AMMOTO Ha HU3Kylo opbuty, go 20 u Gonee
TOHH. «KuTait gonxeH cTpemuTsCa paspabars-
BaTb KOCMUYECKME HOCUTENM KaK MOKHO CKO-
pee, 4Tobbl UATU B HOTY C MEXAYHAPOAHBLIMU
TEHAEHUMAMK B Pa3BUTUW KOCMUYECKOW Tex-
HUKM U MMETb BO3MOWHOCTbL 3anyckate Gonee
KpYMHbIE CMYTHUKYK CBA3UY, — OTMETUN OH.

Cioii Takxe 3anBun, uto «Kutait paspabo-
TaeT NUNOTUPYEMble PaKeTbl-HOCUTeNW C




KuTaicKas CTaHUMA B NPeACTaBNeHHu
XYROXHMKA. Pexnamubiin bykner Kutaickoi
23POKOCMMYECKOW Kopnopauuu, 1998.

Hosas AeTanb N0 CpaBHeHWIo C npeabifyWHMHA
M3AaHUAMM ~ PUrypKa KOCMOHABTA

B cKadangpe.

LeNnsto OCTUYL NepefoBoro MMpPOBOro ypoB-
HA KOCMUYECKOW TEXHWKM W 3aN0MUTb NPOY-
HbliA QYHAAMEHT ANA UCCNENOBAHWA faNbHEro
KocMoca... Paketbl-Hocutenu ¢ maccoi I
Gonee 10 TOHH B AEACTBUTENBLHOCTH MOTYT
DBOCTaBUTL acTPOHABTOB Ha opb6uty. 0aHako
rpy30noALeMHOCTL HeobxoguMo ByaeT yee-
nnyuTe 1o 20 ToHH unu Bonee ana uccneno-
BaHWA AansHero kocmoca, Bkmw4as JlyHy u
MAAHETHIY.

21 anpenf. Coobwerue Mumepgakc.

L RN -y

Opyroit Buue-npesngeHT CALT Yxan Lun-
B3 (Zhang Qingwei) 3asBun, B 4acTHOCTH:
«Ceilyac KuTaiiCKMe HOCUTENW MO3BONAIT
nocnarb Ha JlyHy HayyHble npubopsl, HO He
niogen». Mexay npouum, YxaH oueHun Bo3-
MOXHbIA CpOK pa3paboTku nyHHoro kopabns
B 8 nert.

Hane L3se (Yuan Jie) w3 Lanxaiickoit
aKafieMMu TEXHONOTMW KOCMUYECKOTO noneta
coobuun o mogudukaymm Hocutens CZ-4, uc-
nonb3yemoro ana 3anyckos KA Ha conHeyHo-
CUHXPOHHble 0pBuTbl. Ha BepxHel crynenu
CZ-4 BBepeHbl CUCTEMbI CIMBA OCTATKOB KOM-
NOHEHTOB TONAWBA, YTO NO3BONAET NpeaoT-
BpaTWUTb B3pbIBbI CTyneHeid Ha opbute. OH
TaKe cKa3san, YTo NepecMoTpeHa TpaeKkTopuA
BbiBeleHUA HocuTenei cepum CZ-3, 4yTo no3-
BONWNO COKPATUTb CPOK BannncTuyeckoro cy-
WeCTBOBAHUA BEPXHUX CTyNeHen.

Buue-npe3upeHT Kutaickoil akapgemuu
Kocmuyeckoi TexHukn Haub Lzausion (Yuan
Jiajun) coobwmn 20 MapTa, YTO KUTalWCKkue
MHXEHEPbl Hayanu TEXHUKO-3IKOHOMUYECKUue
uccnegosanua no 3anycky AMC k JlyHe u

NMHNOTHPYEMBIE NONETHI

Mapcy. OH oTmeTun, yto Kutait ycunut mex-
[YHapoAHOe COTPYAHMYECTBO M 0BMEH TexXHO-
NOTWAMKW JNR nporpecca B MCCNefOBAHWUAX
NaNbHEro Kocmoca.

«0CHOBHaA uenb y4eHbix MUpa — No3BO-
NUTb YeNOBEYECTBY BHOBb BbICAAUTLCA Ha Jly-
HY M OCHOBATb TaM NMOCTOAHHYK Basy», — 3a-
aBun H0anb. OH ckasan, YTo Ha NepBoM 3Tane, B
2000-2010 rr., 6yaeT NnposeaeHo TWwarenbHoe
KaptorpaduposaHue JlyHbl, UCCNefoOBaHa ee
BHYTPEHHAA CTPYKTYpa, co3faHa 6asa ana yc-
TaHOBKW M NPOBEAEHUA HAYYHbIX IKCNIEPUMEH-
TOB, pa3paboTaHbl cUCTEMbl XuU3Heobecneye-
HWA U NPOM3BOACTBA 3Heprun. Ha BTOpOM, B
2011-2030 rr., bynet co3gaHa obuTtaemas
nyHHas 6a3a, KOTOpas MOXET UCMONb30BATLCA
INA HayYHbIX MCCneaoBaHuii, 06paboTku mate-
pranos, TPaHCMNOPTUPOBKM U BOGLIYK.

0aHb Li3ausion Takwe coobuwmn, 4to uc-
CNepyeTca BO3MOMKHOCTL CO3aHHUA KOCMUYeC-
KOro Teneckona Ana HabnioAeHus CoNHeYHoM
aKTUBHOCTH W NPEANOKEHWE O HAYYHON MUC-
cun, pononHsiowei npoekt Cluster-2 Espo-
NenCcKOro KOCMMYECKOro areHTCTBa (No-KuTai-
ckun — «CuHTtyaHb-2», Xingtuan-2). Nocnegree
npepnoxeHne GbN0 OMUCAHO AOCTAaTOYHO
noppo6Ho. Kutai npegnaraer 3anyctuts cuc-
TEMY U3 iBYX CMYTHWUKOB, ANSi KOTOPOIA NpuBe-
[eHO aHTNUIACKOe OonWcaTenbHOe Ha3BaHue
«Near Earth Dual-Satellite» («[iBoiHoi oko-
no3eMHblit cnyTHUK»). Opus annapar Gyper
BLIBEIEH Ha 3KBAaTOpManbHyl0 opbuty ¢ ne-
pureem, pasHbiM AByM paguycam 3emnu (Re),
W anoreem 7 Re. Bropoil Byner pabotate Ha
nonApHoi opbuTe C BbLICOTOW nepures 300—
500 kM v anores — 4 Re.

MNpu nogrotoeke 3T0ro cooblweHns wuc-
nonb3oBanuce Matepuansi CuHbxya, ZTS,
France Presse, a Take MHOPMALUA HA WWW-
ctpanuue Yaue Jlawa (http://www.geoci-
ties.com/CapeCanaveral/Launchpad/1921/
news.htm). WcTopus kutaickoi nunotupye-
MOW nporpammbl M MOATOTOBKA KWUTaMCKUX
KocmoHaBToB B LUK ocsewannce B cratbax:

[1] K.NlanTpatoB. KuTaiickas nunotupye-
mas nporpamma. / HK Ne7, 1995.

[2] W.Mapunun. B LMK roTosaTca kutamn-
CKMe KOCMOHABTbI-MHCTPYKTOPLl. /HK Ne24,
1996.

JleBaTbIN cTapT WATTNA K «MUpY» 0TNOMKEH

28 anpens.

W.Nlucos. HK.

3anyck «[luckasepu» no nporpamme
STS-91 otnoxeH Ha 5 cyTok — C 28 Mas Ha
2 nioHa 1998 r. Kak 3asBun cerogHa npeacTa-
suTent Kocmuyeckoro ueHtpa um.KeHHegu
(KSC) [xo3n Yannc, 310 caenao u3-3a Toro,
4TO rpaduK NpeacTapToBOM NOArOTOBKW CTan
CNULWKOM HanpPAXEHHbIM.

Hoeas uenesas nara 3anycka (oHa craHer
o UUMANLHOW NOCNe CMOTPa NETHOW roToB-
HOCTH, 3aNNaHUpPoOBaHHOTO Ha 20 Man) — 2
wioHs okono 18:04 EDT (22:04 UTC, 01:04
[MB 3 uioHsa). Ikmnax Yapn3sa pekypTa Bbi-
NOMHWUT CTLIKOBKY W COBMECTHbIW nonet co
craHuuein «Mup» n goctaBut Ha 3emnio IHa-
pio Tomaca, kotopelit pabotaer Ha «Mupe»
¢ AHBapa. PacyeTHas NpoOAOMKMTENBLHOCTL
noneta warma — 9 cyt 18 yac 31 muH.

24 anpens 3aKOHYMNCA LMKN npepcTap-
TOBOW NOArOTOBKW «[lUCKaBepu» BO BTOPOM
otceke Kopnyca noprotoBku opbutanbHbix
CTYyNeHen, U B NOHeAeNbHUK 27 anpens oKo-
no 17:00 EDT kopabnb 6bin nepesesex B
3panue cbopkn cuctembl VAB. 28 anpens B
1-m Beicokom oTceke VAB «[luckasepu» Gbin
COCTHIKOBAH C NEpBbiM CBEPXNErkuM BHell-
HUM Bakom SLWT, umeiowmum cepuitHeli Ho-
mep ET-96. Tenepb BCA KOCMMYECKas TpaH-
CNOpTHas cuctema cobpaHa Ha MOOWNBHOW
craproBoi nnardopme MLP-1: 6ak ET-96 u
NPUCTBIKOBAHHLIE K HEMY TBEPAOTONAUBHbIE
yckopuTenu Habopa RSRM-66 1 opbutansHas
cTyneHb «[lucKasepu». BelBO3 Ha CTapTOBbLIN
komnnekc LC-39A 3annaHupoBaH Ha yTpo
2 mas.

Cmames nodzomosneHa ¢ UCNOMb30BAHUEM
coobuwenul KSC, Reuters, UPI.
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Berpeua 8 [[VIle ¢ Maitknom doynom

30 anpens.

BJlbiHauH. HK.

[laeHo yxe cTano Tpaguuuei: nocne Bo3-
BpalLeHWA ¢ OPOUTLI KOCMOHABTHI NPUE3KAIOT
B NOAMOCKOBHbLIW LleHTp ynpaeneHua noneta-
MU, 4TOBLI BCTPETUTLCA C TEMM, KTO, OCTABasACh
Ha 3emne, pasfensan C HUMW BCe TPYAHOCTH
KOCMUYeCcKoi BaxThl. He HapywaloT 3Ty Tpaau-
LMI0 M MHOCTPaHHLIE Y4ACTHUKM COBMECTHBIX
nonetos. Mocetun LY u Maitkn ®oyn, naTslii
aMepUKaHCKUA acTPOHABT, COBEPLMBWWA
ANUTENbHBIA NoNeT Ha cTaHuuu «Mup». OTKpbI-
Bas BCTPEYY C HUM, 3aMECTUTENb PYKOBOAUTE-
na UYNa bopuc My3sbluyk B WyTKY 3amMeTun:

— Maitkn craproean 15 mas npownoro
roga B coctaBe 3kunama STS-84, ¢ 17 maa no
3 okTAGpA pabotan Ha cTaHuMM U 7 oKTABpA
BEPHYNCA Ha 3emni c 3kunaxem STS-86.
MoxHo cKa3aTh, YTO OH yWeN OT NETHei Xapbl
U cnpaTanca B Kocmoce. Ho emy Tam pocrta-
NUCb OYEHb JapKWe AeHbKW. 3Ta IKCNeauumna
6bina oueHb cNoXHoM. fl He roBoOpIO yXe o Ta-
KWUX MPUBBIYHBIX ANA HAC HeWTaTHLIX CUTya-
LMAX, KaK BbIXOA Ha «U-MUHUMYM», B pe3ynb-
Tate — NOTepA OpUeHTauuu, JeduUUT 3nek-
Tpo3Hepruu. EMy foctanach camas cnoxHas
HewTaTHaa cUTyaluus — coypapeHue kopabns
«MNporpecc» ¢ mopynem «Cnektp», pasrepme-
TW3aLKMA MOAYNA. IKUNaX, B TOM Yucne Malikn,
Boponcs 3a cnaceHue CTaHLWW 1 cnac ee.

Maiikn ©oyn, ¢ 06bl4HOI CBOEH Becenoi
YNbiBKOM, KAKUM Mbl U NPUBLIKIK €10 BULETH
Ha 3KpaHax MOHUTOPOB BO BPEMA TENEeBU3M-
OHHBIX CEaHCOB CBA3M, O NONETe BCMOMUHAN C
YA0BONLCTBUEM:

— Korga pacckaseiBaloT o TOM, Kak Mbl pa-
BoTanu Ha 6OPTY CTaHLMM, 3TO MOXET NOKa-
3aTbCA CTPaWHbIM. Ho Ham He Bbino cTpawHo.
Mbl pabotany, BbINONHANK 3afaHus, pewanu
npobnemsl. l pag, 4To CTaHUMA ceiyac neta-
€T B HOPManbHOM COCTOAHWU. ITO OYEHb XO-
powasn, KpacMBas CTaHUMA.

Maiikn cyuTaer, 4To Becenoe HacTpoeHue,
yMeHue CMeATbCA NoMorawT B pabote, B ca-
MOM TpyAHOM pene. He HauBHbIA, raynblii
CMeX, KaK OH BbIPa3uNCs, a 340POBbLIA OMOP U
XOpOoLWas, K MECTY CKa3aHHaA WYyTKa NOMOryT
B no6oit cutyauuu. M 3 Bcero B MU3HK Hapo

Maiikn ®oyn BpyyaeT namMATHbIA CYBEHHUP
BukTopy bnaroey. CneBa crout ®paxk
Kan6eprcon. «fl xouy nogapuTb HECKONbKO
totorpathuit MeHa, — CKa3an aMepUKaHCKM
acTpOHaBT, ~ YTo6LI AOKa3aTh, 4T0 A pabotan
Ha CTaHLMUY.

u3Bnekatb ypoku. Monet Ha cTaHyun «Mup»
[lan emy 04eHb LEHHBI onbIT.

— Ecnu ewe pas npeacraBuTCA BO3MOXK-
HOCTb Nonetate Ha «Mupe», — cnpocun ero
Buktop bnaros, 3amectuTens pyKoBOguTENA
noneta, — He nobouwbcaA?

— fl He Botock! — He 3aayMbIBAsACH, OTBETUA
Maitkn. — W s xo4y ckasarb 6onbloe cnacubo
BCEM, KTO rOTOBM/ HAll NOAET, NOMOran HaMm B
nonete. 310 Hawe obuiee Aeno, KOTOpoe ABNA-
eTca ucTopuyeckum. M Korga Mbl, ManeHbKue
nopM, pabotaeM B Takom Bonblwom gene, Mol
TOXe YacTuLbl UcTopun. OYeHb BaXHO NOM-
HUTbL 06 3TOM.

Buktop Bnaroe He COMHeBancs B TakoM
OTBETe acTpoHaBTa u 06paTun BHUMaHWe Ha
€ro 1eiiCTBUA B MOMEHT COYAAPEHUA FPY30BU-
Ka CO CTaHUueil:

— Maiikn, HacKONLKO A NOHKUMaLo, Bbin TOr-
na B «Cnektpex». OH AONOKMN HAM, YTO CAblwan
WHneHne BO3Ayxa B ONPefeNeHHOM MecTe.,

— Cawa Toxe cnblwan, — yroyHun Maikn,
umes B BuAY AnekcaHppa JlazyTkuHa.

— 370 NOMOMNO HaM, — npogomKun bnaros,
— Bonee-MeHee YCTAHOBMTL PaiOH MecTa pas-
repMmeTu3auuu: 4to MmeHHo B «Cnextpe» U ¢
NpaBoil CTOPOHbI, FA€ CTOWT CONHeyHas Bara-

Jxunax STS-93 Ha gupme TRW

21 anpena.
W.Jlucos. HK.

Jkunax STS-93, Bo3rnasnaemblil AWNUH
KonnuHs, nocetun cerogHs 3aeop Space Park
komnawuu TRW Inc. 8 r. PegoHpo-buy,
wt. KanudopHus, Ana nepeoro «3HaKOMCT-
Ba» C KocMmuyeckon obcepsatopueit AXAF-I.
W3rotasnueaemelit TRW no 3akasy Kocmu-
yeckoro ueHTpa uMm.Mapwanna NASA Tenec-
KON HaxofMTCA Ha 3aKNIOYUTENLHOM 3Tane
c6opKu U ucnbiTaHuid. Busut acTpoHasTos Ha
TRW Hauyancs ¢ cepuu 03HaKOMUTENbHBIX f10-
KNafoB o Lensx u pabote peHTreHOBCKOM 06-
cepsaropuu AXAF-I, npegctaBneHHbIX pyKo-
BoAMTENAMU npoekTa co ctopoHbl TRW. Moc-

12 HOBOCTM KOCMOHABTMKM * Ne10 (177) * 1998

Ne 3TOro acTPOHaBTbl OKOMO NONYTOpPa Yacoe
OCMAaTpuBanM W «OWYNbIBaNW» CNYTHUK B
ynbTpauucToMm uexe cbopku. MocnepHum
NYHKTOM nporpammbl 6bina BCTpeya npumep-
Ho ¢ 250 cotpyaHukamu TRW, Henocpeg-
CTBEHHO BOBNIEYEHHBIMWU B NPOEKTUPOBAHKE
1 narotosneque KA.

«llpepcTaBnAeTcA OYeHb NPABUNbLHBIM,
YTO €AWHCTBEHHbI B CBOEM pOAE 3KMNax
wattna npuseaH 3anyctute AXAF, peiicreu-
TeNbHO e[MHCTBEHHLIH B CBOEM poje cnyT-
HUK, — 33ABWN Ha BCTPEYE C IKUNANEM WC-
NONHUTENbHLIA BULE-NPE3UAEHT U reHepant-
HbIM MeHepkep pynnel KOCMOCA U 3NeKTpO-
HUKn TRW Tumortu XanHemanH (Timothy
W.Hannemann). — Ml }paemM c HeTepneHuem
3aseplieHus paboT W OTNpaBKM CNYTHUKA,

pes... Mbl ele He HaWnK TPeLuHY.
Ewe 6ynem uckatb ee ¢ nomoulbio
warmna (STS-91). CneumansHoe
060pynoBaHHE YIKE U3TOTOBNEHO W
oTnpaeneHo Ha Muic Kavasepan.
Mocne paccTbiKOBKW € wWwarma
OynyT Habnoaatk, a Mel Gygem ny-
cKatb B «CneKTp» ras, a3oT c auerto-
HOM W auauetunom. B ynetpaduo-
nete OH AOMKEeH cBeTuTbCA. W Mo-
KET ObiTh, 3TO NOMOXKET HAWUTK Tpe-
WWHy. .. bynem nu Mbl peMoHTUpO-
BaTb? 370 yxe Apyroi Bonpoc. Ho,
no KpauHeil Mepe, onbiT onpegene-
HUA MECT HEerepMeTMYHOCTM Ham
HYXEH.

MogyepKHYE AOCTOMHCTBA CTaH-
uuu «Mup», 4To paxe nocne TaKoW CepLe3HON
aBapWK OHa ceilyac BnoiHe paboTocnocobHa,
BukTop bnaros pacckasan o ee byayiiem:

- PykosopcTeo PKA u PKK «3Heprus» npu-
HANW PeleHue o Hayane NojroToBKU K 3aBep-
LIeHWIO 3KCNAyaTaLMm cTaHuum «Mup». B yacr-
HOCTW, Gnukalwan onepauus, KOTOpas Ham
NMpPeacTouT, 310 Bbifaya HeboabWOoro TOpMo3-
HOTO MMMNYNbCa C NOMOLLbID MAWCKOTO rPy30BU-
Ka. Takux MMnynbcoB Hago GyneT Bbigath Ao-
CTaTOYHO MHOTO C TeM, 4TobbI B KOHUe 1999 r.,
AOXAABWKCL NpUxoja Hoeoro, Bonbworo
«[porpeccay, caenatb CeMb 3aBEpLIAKLUX UM-
NyNbCOB [N CXOAA CTAaHUMMU C OPBUTHI B MEM-
AYHapOAHbIiA paioH, Kyna cOpacklBaloTca BCe
oTpaboTagwue B KocMoce 06bekThl. Beck YHU-
KanbHbIA OMbIT, KOTOPLIA MBI NPUOGpeny 1 npo-
pomxaem npuobpetate (B nocnepHue ropgl
BMECTE C aMepUKAHCKUMK Konneramu), B 6onb-
oW cTeneHn ByneT UCNoNB30BaH Ha MeXayHa-
POAHOM KOCMUYECKOW CTaHLMK.

MpucyTcTBOBABLWMA Ha BCTPEYE AUPEKTOP
nporpammbl «Mup-HACA» ¢ amepukaHckoi
cropoHel ®pank KanbeprcoH Bbickaszan aHa-
NOTUYHOE MHEeHWe:

— Korga Mbl HaYuHanu TpM roga Hasap, He
OYeHb NPeacTaBAANy, Kak nolaer aansbue. Mol
He 3Hanu Bcex npobnem, He 3Hanu gpyr Apyra.
Ceiyac Mbl yHE NMOHMMAEM, C YeM MOMeM
BCTPETUTLCA B ByAYLIEM, NOTOMY YTO Y HAC eCTh
onbiT paboTel Ha «Mupex. be3 31oil tha3bl, 6e3
3TUX MONETOB, A flyMalo, MEXAYHAPOAHasA KOC-
MUYecKas CTaHLuA Obina 6l HEBO3MOXHOW.

KOTOPBII NO3BONWT OCYWECTBUTL NOCNeA-
HIOIO KPYNHYIO Hay4HyIo Muccuio NASA B 3ToM
ThiCAYENETUMY,

Kak yxe coobuwanu HK, neppoHayanbHbli
rpaduk cbopku u ucnbiTaHuin AXAF-I 6bin co-
PBaH, YTO NMOBNEKNO NEPeHOC 3anycka Ha He-
ckonbko Mecaues. Mo coobuenuto TRW, yepes
HECKONLKO Hepenb CnyTHUK BypeT nepegaH Ha
TepmobapoucnbiTaHua. Haxogack B TeyeHue
(onATb-TaKW) HECKONbLKKUX Hepfenk B Tepmoba-
pokamepe, annapart byneTr noasepratkca no-
nepeMeHHOMy BO3/EICTBUIO Maphl U X0N0pa.

floctaska KA B KocMmuyeckuit ueHTp
uM.KeHHeau B HacTosLee BpeMa 3annaHupo-
BaHa Ha 14 asrycta. CocTblKOBaHHBIN C pas-
roHHbIM Bnokom IUS, annapar maccoi 4760 Kr
U ANMHOW OKoNo 14 M Bypet 3anylieH B Ka-



Komnauma TRW, Inc. coTpyaHuyaer c
NASA B pa3paboTke Hay4yHbIX, CBA3HbIX
KA 1 cucTem AUCTaHLMOHHOTO 30HAMPOBa-
Hua ¢ 1958 r. Cunamu TRW co3pgaHsbl Koc-
muyeckue obcepsatopun HEAO u CGRO,
KA-uccneposartens 03oHoeoro cnos TOMS-
EP. B Hactoswee Bpema TRW uccnepyet
apXMTEKTYpbl U TEXHONOTUW ANA peanu3a-
UMW HECKONbKWX Cnepylolwnx NpoeKToB
NASA B 06nactv KOCMMYECKOW acTpoHo-
Muu — Kocmuyeckoro Teneckona cnepyio-
wero nokoneHua NGST, Kocmuyeckoii uH-
TepdepomeTpuyeckoi muccuu SIM u npo-
ekTa Constellation-X — cnepywouwero nocne
AXAF-I peHtreHoBCKOro Teneckona.

KOCMOHABTbI. ACTPOHABTbI. 2KMIMAXH

yecTee NoNE3HOrO rpysa «Konyméum» ¢ 3ku-
naxem Ainun Konnuui 3 pekabpa 1998 r.
U BbIBEJEH HA HWU3KYIO OKONO3EeMHYI0 0p6uTy.
C nomouybto PB IUS 1 cobeteenHoit 1Y AXAF-I
bypet nepeeefeH Ha pabouyio BbICOKOINNUN-
TU4eckyto opbuty UC3.

AXAF-I — tpetba B cepun «Bonblwux 06-
cepsatopui» NASA. PenTreHoBCKMi Tenec-
Kon ¢ (oKycHbIM paccToaHuem 10 M 1 KOM-
NNEKT AETEKTOPOB MO3BOAAT OBHapyMuBath
peHTreHoBCKMe UCTOMHUMKM B 50-100 pa3s 6o-
nee cnabole, 4em MoOryT «yBUAETb» Apyrue KA,
W UCCNefoBaTh UX C pa3pelieHuem B AecATb
pas nyywum.

Kcraru, 18 anpens NASA o6bABUI0 OTKpbI-
Thiil KOHKYPC Ha ny4wee Ha3eaHue AXAF-I.

B KayecTBe Ha3BaHusA MOXeT 6biTb npeg-
NOXEHO UMA YENOBeKa, Ha3BaHWe MecTa Unu
npenMeTa, MMEKLWero OTHOWEHWe K UCCnego-
BaHWio BceneHHo, a Takxe Ha3BaHue U3 Uc-
TOpUM, Mudonorun unu haHTacTukn. B kow-
Kypce, nposogumom HayuHbiM LeHTpom AXAF
B KemBpugxe, wr.Maccayycerc, MOryT y4ac-
TBOBATb rpaypgaHe scex crpaH. Mobegutens
bypet npurnawed Ha 3anyck «Konymbum» ¢
AXAF-I, pecatb huHanucTos ByayT Harpaxae-
Hbl, @ BCE YYACTHWKW NONY4AT NOCTep, NOCBA-
weHHbI nporpamme AXAF. Nobegutens 6yaer
o6vABneH 1 ceHTabps.

Cmamessa nodzomosneHa no mamepuanam TRW,
NASA u coobuwenuto Jx.Maxfaysnna (CLIA).

COBELUAHHA. KOH®EPEHLIHMH. BbICTABKH

KocMuueckue appeca MockBot

M.Mo6eauxckas, doto H.fankuHoii. HK

HeBo3MOXHO nepeyncnuTh BCE NaMATHbLIE
MECTa, BCE Ha3BaHWs ynul MOCKBbI, CBA3aH-
Hble C MCTOpPWEN OCBOEHUA KocMoca. Ho cese-
pO-BOCTOK CTONMLbI, FAe PacnonoxeHa penak-
UWA HAWero XypHana, Nno npasy MOXHO Ha-
3BaTb «3Be3fHbIM» pavoHom. Kocmuuyeckoe
BPEMSA, OTCYET KOTOPOro Hayanca 12 anpens
1961 rona, 0cTaBuUNO 3eck 0COBEHHO MHOro

Kordeperuua B Amoxuu

25 anpenas.

M.Mobenunnckan.HHK.

«TpeTbe ToicAYENeTHEe Ha nopore!» — nog
Takum pesusom 8 r.Cannopo (AnoHua) npo-
wna MexpyHapogHas KoHdbepeHuus «byay-
l|ee YenoBeYecTBa U KOCMOCH.

Yyactve B KOH(epeHUUM npepcTasuTe-
neit Ainonuu, Esponeitickoro Cotosa, Kuras,
Poccun u CoepunenHbix LiTaTos, cpegu Ko-
TOpbIX BbINU 4YNEHbl NApNAMEHTOB U NpaBu-

BEX: VUL, Ha3BaHWUA KOTOPbIX, CBA3AHbI C UC-
TOpUel NOKOPeHUA KOCMOCA, NAMATHUKOB W
My3eeB, NOCBALIEHHbIX KOCMU4ECKUM nepBo-
NPOXOALAM. :

Ot craHuuu metpo «BAHX» K 3panuio, rae
pacnonoxeHa Hawa pefakuus, BefeT ynuua
KocmoHaBToB, pagom pacnonoxweH PaxkeTHblit
6ynbeap. Wupokas ynuua Akapemuka Kopone-
Ba Beper CBOe Hayano OT rpaHauo3Horo obe-
nucka lNokoputenam Kocmoca, Ha sepluHe
KOTOpOro Haxoputca 11-metposas cepebpuc-
Tan pakeTa. MNepen 06eNUCKOM yCTaHOBNEH na-
mATHUK K.3.Lluonkoeckomy, a 8 cTunobate mo-
HyMmeHTa paboTaeT MemopuanbHbliA My3eil Koc-
MOHABTUKM. 3[ecChk e HaxopuTca «Annes re-
poeB M uccnefoBateneil KOCMOCa» — CKynbn-
TYPHbIA KOMANEKC ¢ 6locTamu aKkajeMuKoB
C.Koponeea u M.Kenpgbllwa, KOCMOHABTOB:
HOpus l[arapuHa, noneT KOTOPOro NONOXMA Ha-
Yyano 3pe NWNOTUPYeMbIX MONETOB B KOCMOC,
BaneHtuHbl Tepewkosoi — nepeoit B Mupe
MeHWMWHbI-KocMoHaBTa, [lasna benseea w
Anekces JleoHOBa, KOTOpbIE NEPBbLIE B UCTOPUM
OCYLECTBUAMN BbIXOA B OTKPLITHIA Kocmoc, Bna-
numupa Komapoea, nepebiM OTAABLIEND XU3HbL
[ieny 0CBOEHWA KOCMOCa.

PapoM, 8 6-m OCTaHKMHCKOM nepeynke,
HaxoauTca MemopuanbsHelii pom-myseir Cep-
rea Maesnoevya Koponesa. B aTom gome rmae-
HbIA KOHCTPYKTOP XMn ¢ 1960 no 1966 rop.

KocMuuyeckas Tema npofomKeHa u B Ha-
3BaHUM rocTMHMUbl «KocMmoc», cBepKalowmm
NOMYKPYroM BbITAHYBIUEACA HanpoTUB CTaH-
unu metpo «BIHX». Yyte panswe «Annen re-
poeB KOCMOCa» pacnonoXeH KWHoTeatp

TeNbCTB, 4aN0 BO3MOXHOCTL 06CYAUTH Npo-
Bnembl M NEpCrneKkTUBL MEXAYHAPOAHOTO
coTpyaHuyecTsa B KocMoce. OcsoeHue Koc-
MoCa, Kak nofYyepKMBanocb B WTOTOBOM
AOKyMeHTe KoH(epeHuuu «Mocnanue wu3
Cannopo», CMOMeT urpatb KIKO4YeByl0 pofb
B peweHun npobnem, ¢ KOTOPbIMW CTONKHY-
NochL BCe YenoBeyecTBo B NpejiBepuUM Ho-
BOrO ThicAYeneTua. 370 npobnembl 3awmThl
OKpyXalolled cpefbl, HEXBAaTKW ChipbEBbIX
W 3HepreTMyeckux pecypcos, 6esonacHo-
CTW, NOABMBWIWECA B pe3ynstate HecbanaH-

«Kocmoc», cToAwMiA B Hadyane 3Be3aHoro
OynbBapa, a B KoHUe BynbBapa — rocTuHuLa
«3Be3gHaa».

Ot 3ee3gHoro Bynbeapa K ynuue AKagemu-
ka Koponesa seget ynuua @.LlaHaepa, Ha3Bak-
Has B YaCTb OJHOTO U3 KOTLOB» OTEYECTBEHHO-
0 paKeTOCTPOEHMA. 3AeCh Xe PacnonoMmeHs
ynuua t0.KoHapatioka, Ha3saHHas B YecTb Bbi-

MemopuanbHbii gom-myseit C.N.Koponesa

JAIOWEroca Y4eHOro W MbICTUTENR, OJHOTO W3
nepBbix TBOPLOB TEOPUM KOCMMYECKWUX mone-
108, 1 yauua H.Kubanbuuya, Hapoposobua U
MHXXeHepa, OAHOTO W3 NpefWecTBEHHUKOB CO-
3pareneii TeOpUN PaKeTOCTPOEHHUA.

Ha tepputopuu BBL| (6biBwas BHX) u
NOHbIHE HAXOAWTCA HEKOTAA CaMblil nocelae-
Mbli NaBunboH «Kocmoc». K coxanenuio, Te-
nepb «COAEPMaHWe» NaBUNbOHA He COOTBET-
CTBYET €ro Ha3BaHMIo, HO Ha naowaau nepeg
HUM BCE elle CTOMT MaKeT paKeTbl-HOCUTens ¢
KocMUYeckum Kopabnem «Boctok», Ha Koto-
pom HOpuit [arapuH nponoxun YenoBeyecTBy
nopory B Kocmoc 12 anpens 1961 roga.

CWPOBAHHOrO Ppa3BUTUA Hawel UMBUNU-
3auum.

C poccuiicKOoW CTOpPOHB, B KayecTse
npeacTaBuTens agMuWHWUcTpauun lpesunaeH-
Ta, B KOH(epeHUUW nNpuMHUMAn y4yacTue
neTynK-KocmoHaeT Anekcanpp Cepebpos. Mo
MHEHWIO OpraHW3aTOpOB KOHMEpeHUWH,
yyacTue npeacrasutens Poccum Buino oco-
BeHHO BaM(HO, TaK KaKk Hawa ctpaHa pobu-
Nack BLIAAWMXCA YCNEXOB B OCBOEHUM KOC-
Moca, u be3s ee yyacTua ycnex KoHdbepeHLumu
OblN Obl HENONHBIM.
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3ANYCKH KOCMHYECKHX ANNAPATOB

Bropo# 3amyck mo nporpamme Globalstar

M.Tapacenko. HK.

24 anpens 1998 r.
B 22:38:34.452 UTC
(18:38:34 EDT) ¢
KOCMWYECKoro cTap-
TOBOrO KOMN/eKca
SLC-17A  CraHuumn
BBC «Mbic KaHase-
pan» CTapToBOM
KOMaHAoW Komna-
Huu Boeing ocyliecTBneH 3anyck pakerbi-Ho-
cutens Delta 2 (mopenun 7420-10) ¢ 4 kocmu-
yeckumu annaparamu «Globalstar», npunap-
NeXaLMMU MEXAYHAPOAHOMY KOHCOPLMYMY
Globalstar L.P.

CornacHo coobuwenuo Cekyun oneparue-
Horo ynpaenenus LieHtpa kocMuyeckux none-
ToB umeHu foppapaa NASA, KA «Globalstar»,
umerowue netHole Homepa ¢ FM-5 no FM-8,
ObIny BbIBEAEHLI HA Ha4YanbHble OpbuTE C Na-
pameTpamu:

Delta 11

— nepuod obpawerus 110.5 MuHymsi;

— HaKknoHeHue 52.0°;

- gbicoma anozes om 1255 do 1262 km;
— Bbicoma nepuzes om 1240 do 1243 kM.

CnyTHUKam ObINM NPUCBOEHBI MEXAyHa-
pOAHblE PerucTpauuoHHele 0603HaYeHua ¢
1998-023A no 1998-023D. OHu TaKkxe no-
ny4unu Homepa ¢ 25306 no 25309 B karano-
re Kocmuyeckoro komaHposanua CLUA. 370
BTOPOW 3anycK B pamMKax pa3BepTbiBaHUA CUC-
TeMbl M0DanbHOM NEepCoHaNbHOM CNYTHUKO-
Boil cBA3u Globalstar. Mepeble 4 cnyTHWKa
Obinu BbiBeAEHb Ha OpBuTel 14 despans c.r.
TaKKe paketoit Delta 7420 [1,2]. Mopuduka-
u1A 7420 — 6e3 TpeTbeit CTYNEHMU U C 4 HaBec-
HbIMW TBEPAOTONMAMBHBIMU YCKOPUTENAMU Ha
nepeoi CTyneHW Bmecto 0BbIYHbIX 9 — Bbina
cneuuansHo paspabotaHa ana 3anycka KA
Globalstar.

[laHHbIi 3anyck nepBoHayYanbHoO Hameyan-
€A Ha 23 anpena. CtapToBoe OKHO Ha4YWHanock
B 18:54:30 no netHemy BpemeHu BocTouHoro
nobepexbs CIIA (22:54:30 GMT) u npopon-
wanock 15 muuyT. OfHaKO W3-3a NpeBbIWeHUs
AONYCTUMOW CKOPOCTM BeTpa Ha BbiCOTe 3a-
nyck 6bin 0TNOXEH Ha cyTku. CTapToBOE OKHO
NPW 3TOM CABMHYNOCH NPUMEPHO Ha 16 MUHYT
Ha3ag. Bropas nonsiTka 3anycka npowna Ges
3aMeyaHuii. Yepes yac c¢ Hebonblwum nocne
3anycka, npumepHo g 19:50 EDT ueHTp ynpas-
nenus cuctemsl Globalstar e r.Can-Xoce npu-
HAN nepsble TenemeTpuyeckue curHansl. Moc-
ne OTAeNneHWA ot BTopoi ctyneHn PH u tectu-
POBaHWA B TEYEHWE HECKONbKUX HEflenb CnyT-
HWKK € NOMOLWLI0 BOPTOBLIX ABUTaTenen Gyayt
nocTeneHHo nepeseneHs Ha paboune opouTHI
BbICOTON 1414 KMNOMETPOB C nepuogom obpa-
weHus 113 MUHYT.

[Ons PH Delta ator 3anyck ctan 5-m B 1998
TOAY, NPUYEM B 3TUX 5 Nyckax Ha opbuTel Bbino
BbIBEAEHO B 0OLEH CNOXHOCTM 19 CnyTHUKOB
(8 Globalstar, 10 Iridium u ogun Skynet 4).

Bropas uersepka cnytHukoe Globalstar
byner BblBeaeHa B pabouyio MNOCKOCTb, CO-
Ce[HIO C MNOCKOCTLI0, B KOTOPOW 06palyatoT-
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ca nepeble 4 annapara. (MoctpoeHue opbu-
TanbHOW rPYNNMPOBKK CUCTEMBI NPeayCcMaTpu-
BaeT 8 pabouux nnocKocTeid, pasHeceHHbIX Ha
45 rpaflycoB no AONroTe BOCXOAALWEro y3na.
Bropas 3aHATam NNOCKOCTb PacnonoMeHa
npasee nepeoi.) 3T0 NO3BONWT NOcne WHAM-
BUAYaNbHbIX WCNBITAHUA HOBLIX CNYTHUKOB
NPUCTYNUTL K OTPaBoTKe CUCTEMbl B MHOTO-
NNOCKOCTHOMN KOHGUrypauuu.

Mocne ABYX OCYWECTBNEHHBIX 3amMyCKOB
Ha amepukaHckux PH «Delta 2» Globalstar
NNaHMpYeT A0 KOHLA TEKYLEro roAa 3anycTuTs
eule 36 CNYTHUMKOB Ha Tpex yKPauHCKO-poc-
CUACKUX pakeTax «3eHuT-2» (no 12 Ha Kax-
Aoi). OctanbHele 12 cnyTHUKOB U3 56, npea-
\CMOTPEHHLIX B COCTaBe opbutanbHol rpyn-
MAPOBKU CUCTEMbI, JO/MKHbBI BbIBOAWUTLCA HA
opbury Tpems paketamu «Coi03», fOOCHaLLEH-
HbIMKM Pa3roHHbIM Bnokom «Mkap».

Hecmotpsa Ha 1o, uTO 3anycku Ha «Coio-
3ax» 66K nepeHeceHbl ¢ KoHua 1998 Ha Ha-
yano 1999 r., Globalstar no-npexHemy nnaHu-
pyeT HauyaTb KOMMEpYeckylo 3KCnayatauuwo
CBOEli cucTembl B nepeoMm Ksaprane 1999 r.
3ITO MOMKET 03HAYaTh, YTO BBOA CUCTEMbI B 3K-
cnnyartauuio npeanonaraeTca NpPOU3BECTH
nocne pasBepTbiBaHWUA TONbKO 48 OCHOBHbIX
CNYTHWUKOB, He JOMUAAACH 8 pe3epBHbIX.

Y10 KacaeTcs Ha3eMHOro CerMeHTa cucre-
Mbl, TO B HACTOALLEE BPEMA B CTPOID HAXOAAT-
CA 4 WNI030BbIE CTaHLKK U3 0bwero Konuyec-
183 50-75. 3TM CTaHumM, obecneynpaioume
KOMMYTaLM1I0 CMYTHWUKOBBIX KaHanoB C Ha3eM-
HbIMW CETAMM, B HaCcTOALLEe BPEMA UCMONb3Y-
I0TCA ANA UCNbITaHMK cucTembl. Bepetca cpo-
UTENLCTBO M NOATOTOBKA K COOPYXEHWIO eLye
20 cTaHumi.

HcmoyHuku:

1. Hayamo passepmeisarue cucmems! Global-
star — HK, 4/5 (171/172), 1998, c.21.

2. Cucmema nepcoHanbHol cnymHukosol ceasu
Globalstar - HK, Ne6 (173), 1998, c.23,26.

NoaroToeka cnyThuka Globalstar

China Telecom Bcrynaer
8 Globalstar

21 anpensa o6bagneHo 4to Hasmpyowa-
aca B loHkoxre Komnavua China Telecom
Group Ltd. pewwuna cTatb NONHONPABHBIM
napTHepoM KoHcopuyuyma Globalstar u uH-
BECTUPOBATHL B Hero 37.5 maH $.

China Telecom sBnsetca Begylwnm one-
patopoM (mKCHpoBaHHOI W 6ecnpoBoAHOM
ceasm B KHP, obBcnyxusalowmm noytu
10 mMnH nonb3oBarenei cucteM COTOBOW
ceasn. CoemectHo ¢ kopnopauwueit China
Telecommunications Broadcast Satellite
Corporation (Chinasat), koTopas sasnaetca
HaLUMOHANbHLIM ONEPaToPoM TPaMAAHCKNX
cucTeM cnyTHUKoBO# cBa3K, China Telecom
Byaer NONHOCTLID OTBEYaTb 33 NpefocTas-
newue yenyr cuctemsl Globalstar B Kutae.

China Telecom u Chinasat, paHee npu-
Hagnexaswue MUHWUCTEPCTBY NONT W Tene-
KOMMYHUKALWKA, nocne npoucxofsiiei pe-
OpraHu3alyuu KUTAWCKOTO NpaBUTENbCTBA,
KaK oxugaetcs, byyT npuHaanemars HoBo-
My MuHucTepcTBy MHGOPMaLMOHHON| npo-
MbILAEHHOCTH.

B Kutae nnaHupyeTcsa pa3sepHyTb TPH
wnio308bie craHuuu cucremsl Globalstar.
CTpouTensCTBO NEpBOi, PacnonoXeHHo! B
MNekuHe, Ban3NTCA K 3aseplennio. Ha aByx
APYrHX HAMEYeHHbIX NNOWaAKaX B NPOBUH-
uuax NyaH4yxoy u JlaHb4xoy, BeyTca noja-
roTOBWUTENLHLIE paboThl.

Koucopuuym Globalstar Limited Part-
nership, wrab KBapTMpa KOTOPOro Haxo-
autca ¢ Can-Xoce (wt.KanudopHus), 6ein
0CHOBaH Kopnopauwuei Loral u Komnaxwen
Qualcomm Inc. Ha cerogHAsWHWA [eHb
Kpome Hux naptHepamu Globalstar L.P. as-
nsiotca: AirTouch Communications (CLUA);
Alenia Spazio w Finmeccanica/Elsag
Bailey (Mtanun); Alcatel u France Telecom
(®paHuma); DACOM Corporation u Hyundai
Electronics Industries Co. Ltd. (Kopes);
Daimler-Benz Aerospace AG (®Pl) u Voda-
fone Group PLC (Benukobputanus).

Globalstar paccmatpusaer Kutal Kak
OYeHb NEepCneKTUBHBIA CEerMeHT pbIHKa,
NOCKONbKY 3Ta CTpaHa C HaceneHweM B
1.2 munnuapaa YenoBex, BO-NepebiX, OCHa-
weHa renedoHamu TONLKO Ha 5%, a BO-BTO-
pPbiX, MMEET BECbMA BbICOKME TeMMbl IKOHO-
MWYECKOTO Pa3BUTHA.

pene AD «llpomon — lMepmcKue M
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3ANYCKH KOCMHYECKHX ANNNAPATOB

3amymenst cmyrHukw cBa3n BSAT 1b u Nilesat 101

M.Tapacenko. HK.

28 anpens 1998 r. B 22:53 UTC (19:53
no MEcTHOMY BPEMEeHM) CO CTAapTOBOr0 KOM-
nnekca ELA-2 [BuaHCKOro KoCMUYecKoro
LeHTpa CTapTOBOW KOMaHAOW KOMNAaHWK
Arianespace ocywecTBneH 3anyck paKeTbl-
HocuTens Ariane 44P (V108) c KocMuyecku-
Mu annapatamu Nilesat 101 u BSAT 1b, npu-
HaANeKaWMMKW COOTBETCTBEHHO EruneTcKoi
komnaHum Nilesat u anoHckoi Broadcasting
Satellite System Corporation. 3anyck cocro-
ANCA B CAMOM Hayane CTapToOBOro OKHa, Npo-
LBOMKMTENBHOCTE KOTOPOro cocTaBnana 48
muHyT. Otpenenue KA Nilesat 101 ot TpeTbeit
CTyneHu npon3owno yepes 21 MUHYTY nocne
crapTa, KA BSAT 1b 6bin otgenex ewe 4 mu-
HyTel cnycTa. 06a cnyTHUKA GbINK BbiBEAEHbI
Ha NepexofHyIo K reoctauuoHapHoi opbuTy,
npegpapuTenbHbie napameTpsl KOTOPOiA, no
AaHHbIM Arianespace, CoCTaBuiu (pacyeTHole
napameTpbl NpuBeAeHsl B CKOBKax):

— HaknoHeHue 7° (7.00+0.06°);
- nepueedl 199.4 kunomempog (200 +3 Kkm);
- anoeeli 35985 kunomempos (359861150 km).

CornacHo coobuennio Cekunm oneparus-
Horo ynpaeneHua LleHTpa KocMUYeckux non-
etoe umeHu loppappa NASA, KocMmuyeckum
annaparam Nilesat 101 u BSAT 1b npucsoe-
Hbl  MEW[AyHapoAaHble perucTpaunoHHbie
obosHayeHna 1998-024A u 1998-024B.
OHn Takwe nonyyunu Homepa 25311 u
25312 B Karanore KocMM4YecKoro KomaHpo-
saHua CLUA.

Nilesat 101 - mepBbIi
«adpPUKAHCKUI» CTYTHUK

Nilesat 101 agna-
eTCA NepBbIM CMyT-
HUKOM,  W3roTOB-
NEHHLIM NO 3aKa3y
Erunta. OH cTan u
nepebiM  CNYTHU-
KOM, 3anycKaembiM
ANA CTpaHsl, pacno-
NOMeHHOW Ha Ad-
PUKAHCKOM KOHTH-
HeHTe (He cuuras,
KoHeuHo, OpaHuum,
KOTOpas 3amycKkana CBOW NEepBble CNYTHUKM
W3 Amxunpa). IKcnnyaTauuio cnyTHuKa bypet
ocywectnate Erunetckas cnyTHUKoBasA
komnauus «Huncar» (Egyptian Satellite Co.
Nilesate). 3ta komnaHusa ¢ kanutanom 200
mnH $ Ha 40% npuHapgnexut EruneTckoit ro-
CYAapCTBEHHOW pafMOTENeBU3UOHHON KOM-
naHuW 1 Ha 20% — YacTHbIM ErMNeTCKUM WH-
gectopam. Mo cnosam npepceparens Cosera
AUpeKTpopoB ErvneTcko# cnyTHUKOBOW KOM-
naHuu Amuta bac-toHu (Amin Basyuni), Eru-
net ctan 60-i CTpaHOW, «BCTYNMBLUEA B M-
AYHapOAHbIA KOCMUYECKUi Knyb u nepson
apabckoit cTpaHoi, caenaswen atox. (A.bac-
IOHW, OYEBWUAHO, UMEN B BUAY rPynny cTpaH,
3KCNNYaTUPYIOWKX KOCMUYECKUE CUCTEMBI.

Takue CTpaHbl MOXHO YCNOBHO Ha3BaTb «KOC-
MUYECKUMW JepKaBaMn TPeTbeW CTeneHu»
nocne Tex, KTo CaMOCTOATENbHO AeNnaet cnyT-
HUKM U TeX, KTO CaMOCTOATENbHO 3anycKaeT
UX Ha opbuTLl — Ped.)

Nilesat 101 npepHasHayeH [NR Heno-
CPeACTBEHHOrO Tenesewawus B UUGHPOBOWM
dopme. N3 cBoeit pacyeTHONW TOYKW CTOAHUSA
Hag 7°B.4. oH ByaeT oxBaTeiBaTh GONBLWUHCT-
80 apabckux cTpaH (oT Mapokko po Mepcua-
ckoro 3anuea), a Takwe HxHywo Espony.
CnyTHUK Bbin paspaboTaH M W3roToBNEH
tpaHuy3kum oTaenesvem cupmel Matra
Marconi Space (oraeneHwve B r.Tynysa) ¢ no-
CTaBKOW cucTeMbl «nof Knwu». KA, nirotos-
NeHHbIl Ha ocHose Hasosoro Bnoka Eurostar
2000, nmeet cTapTosyto maccy 1840 kr. bop-
TOBOW PETPAHCNAUMOHHBIN KOMMNEKC BKIIO-
yaer 18 petpaHcnaTopos, paboTalowux B
yacToTHoM AnanasoHe Ku. (B paae ucTodHu-
KOB yKa3biBaeTca 12 petpaHcnaTopos. Bepo-
ATHO, NepBas uuMdpa COOTBETCTBYET WX 06-
WeMy YWCTy, C YYEeTOM pe3epea, a BTOpas —
YUCNY AKTMBHbIX.) PacyeTHoe BpeMA akTuB-
HOro (YHKLLMOHWUPOBAHUA CNYTHWKA COCTaB-
naet 15 net. C uensio NpoANEHUsA CPOKa aK-
TUBHOMO CYWECTBOBAaHWA 3anycK, nepeBoHa-
4YanbHO NNAaHUPOBABWMWWCA Ha 23 AHBApPA,
ObiN NO COMMAcoOBaHMIO C 3aKA34YMKOM OT/O-
HeH Ha Tpu Mecaua, u Matra Marconi Space
npoBena MoAEepPHM3aLMUI0 CNYTHUKA.

108-# 3amycx
paxersi Ariane

108-1 3anyck pakeTsl Ariane ctan 78-m
nonetom PH cepun Ariane-4 u 36-m yc-
newHbliM 3anycKoM 3TOW paKeTbl NOAPAA.
B 3tom 3anycke Ariane-4 ucnons3oBanach
B MOAWDUKaunUK 44P — c yeTbipbMa fonon-
HUTENbHBIMW TBEPAOTONNNBHLIMU YCKOPU-
TensMuM Ha nepsoil ctynenu. ocne ocy-
wecrenexdus 108-ro 3anycka 8 noprpene
3aKa3o0B KoMnauuu Arianespace ocranock
39 cnyTHUKOB, @ U3 116 3aKa3zaHHbIX paKet
Ariane-4 ocTanocb Mcnonb3oBarh 38.

Cnepytoumia, 109-# 3anycK COCTOMTCA
B KOHLIE MIOHA — Hayane Wionsa, NOCKONbKY
CNYTHUK, KOTOPLIA NAaHUPOBANOCh 3anyc-
TUTbL B Mae, ele He rotos. (Bonpeku obbik-
HOBEHMID, npecc-penus Arianespace He
YTOYHART, KAKON 3TO CNYTHUK, TaK 4TO He
WCKNIOYEHO, 4TO YCTaHOBNEHHbIA paHee
NOPAAOK 3anycKoB MOeT BbITb M3MEHeH).

[Ina ynpaenedus KA OymyT mcnons3o-
BAaTbCA HAa3eMHbIE CTaHUWMU, NOCTPOEHHbIE B
ropogax «6 oktabpa» v AnekcaHapusa 1 0b-
CNYXUBAEMblE €rMneTcKumM nepcoHanom. o
cnoeam A.bac-1oHH, CNYTHUK CMOXKET peTpaH-
cnupoBarb 84 Tenesu3noHHbIX Kavana u 400
paguoBelarensHbix KaHanos. OH 3aseun,
410 75% NPONYCKHOW CNOCOBHOCTH CNYTHHKA
ObINK CAaHbI B apeHay pagy apabcKkux u Mex-
AYHApPOAHbLIX ONEepaTopoB ele A0 TOro, Kak
CNYTHUK Bblwen Ha opbuty. Ha HavanbHoM
3tane ByayT GyHKUWOHWPOBATL 7 Cneunanu-

3UPOBAHHbIX U OfMH 0Opa3oBaTeNbHbIA Ka-
Han. bac-loHW, KOTOPbLIK Takxke Bo3rnasnser
Apabckuit pagvocolo3, NogYepKHyn, 4To
Nilesat 6yaer He KOHKYPMpOBaTh C MEXro-
CyAapCcTBEHHbLIM apabcKUM KOHCOPLUYMOM
Arabsat, a gononHaTe ero. Mo cnoeam A.bac-
IOHW, CTOMMOCTb NpPOeKTa cocTaenaer 184
MnH $. B T e BpeMAa MUHUCTP MHGOpMaLMK
Erunta Cadyar ane-Wepud (Safouat al-
Cherif), Hazsan uudpy 158 MaH $, BKNWYasA
CTOMMOCTb 3anycKa ¥ W3roToBNeHWe BTOpPOro
CNYTHUKA, KOTOPLIA OCTaHeTcs Ha 3emne B
KayecTee pe3epeHoro. Bo3moxHo, pazHuua
Mexay 3TUMK uudpamu NPUXOAMUTCA Ha CTpa-
XOBKY. Bo BCAKOM cnyyae, OMWAaeTcs, 4To
CNYTHUK OKYNUTCA HE NO3Xe YeM 4epes
5 ner.

BSAT-1b

CnytHuk BSAT-1b
NPUHAANEKUT
ANOHCKOW upme
Broadcasting
Satellite System
Corporation (B-
SAT, r.Tokuo) u
npeaHasHaueH
ans obecrneyeHus
HenocpeacTBeH-
HOro Teneselwa-
HUA Ha TeppuTo-
pPUM ANOHCKOro apxunenara. 370 BTOPOW
CMYTHUK HOBOW CEpUM, W3IrOTOBNEHHbIA ANA
B-SAT amepukaHckoit komnanweidr Hughes
Space & Communications.

KoHTpakT npepycmarpuBaeT nocTaBKy
ABYX CMYTHUKOB C AOCTAaBKOW Ha OpbuTy W
OKa3aHue TEXHWYEeCKOW NOMOLLM B UX IKCTNY-
atauun Bo BPEMA BCEro rapaHTMIMHOTO CpoKa
cnyx6sbl, coctasnsowero 10 net. CnyTHUKM
BSAT-1 u3rotoBneHsl Ha OCHOBE NONYNAPHOTO
6a3osoro 6noka HS-376. CnyTHUK uMeeT M-
NUHAPUYECKYHD (DOPMY CO CABMIKHbIM «Bapa-
6aHOM» NOMONHUTENLHOW CONHEeYHOW bara-
pen W npoTuBOBpallaolleics nnarhopmMon
[1A pa3MellleHUs aHTeHHOoro KomMnnekca. Mpu
cTapToBo# Macce 1230 Kr cnyTHUK oCcHalWeH 8
peTpaHcnATopamu, paboTalwmumMmn 8 YactoT-
HoM auanasoHe Ku. PeTpaHcnsTopsl cHabme-
Hbl yCUNUTENAMU Ha namnax Gerylei BONHbI
MmowHocTebio 106 BT. Ha Kamaom cnyTHUKe 4
PETPaHCNATOPA ABNAKOTCA AKTUBHLIMK @ 4 —
pe3epBHbIMU. BSAT-1a Gbin BelBEAEH Ha op-
6uTy 16 anpens 1997 r.

BSAT-1b, kotopslt ctan 50-M KA Ttuna
HS-376, BbiBefieHHbIM Ha opbuTy, Byner pas-
MElleH B TOMW e TOYKe cToaHua Hag 110°s.7
u Bynet aybnuposars BSAT-1a.

Cucrema BSAT obcnymuBaer Teneeeua-
Huem Bonee 10 MAH nonb3osartenei, no3eo-
NAA UM NPUHMMaTL Ha Manble Hegoporue
NpUemMHble YCTPOWCTBA-«Tapenku» YeTbipe
TENEBU3UOHHLIX KaHana AMNOHCKUX Belwa-
TensbHbix Komnawui NHK (Japan Broadcas-
ting Corp.), WOWOW (Japan Satellite Broad-
casting Inc.) w ap. |
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3ANYCKH KOCMHYECKHX ANNMAPATOB

B nmonere «Kocmoc-2350»

M.TapaceHko. HK.

29 anpens 1998r. B 07:36:54 [MB
(Bpema pacyetHoe — Ped.) (04:37 UTC) ¢ 39-i
(nesoit) nyckosow yctaHosku 200-i nnowaa-
KW 5-ro locynapcTBEHHOrO WCMBITATENLHOMO
Kocmoapoma bailKoHyp BoeebiMM pacyeTamu
PakeTHbIX BOWCK CTPATErMYeCcKoro HasHayeHus
npoussedeH 3anyck PH «lpoTon-K» (8K82K)
C KocMuyeckum annapatom «Kocmoc-2350».
3anyck npou3seefeH B MHTepecax MuHuctepcr-
Ba 060poHbl PO,

Mo coobuwenuio PUA «HoeocTtu», annapar
Obin BbiBEeH Ha uenesyio opbuty B 14:14
[OMB. [ina BbiBEfeHMA Ha reocTauuoHap Mc-
no/b30BaNCA pasroHHsii Bnok 110861 IM-2M.

Mo coobueruto areHTcTea «MHTEphAKCY,
JaHHbIA 3amycKk BHauane nnaHUpoBanca Ha
7 anpens, Ho BbIN OTNOMEH B CBA3M C 3afepH-
KOW NOCTaBKW PasroHHoro 6noka PakeTHo-
KOCMWYeCcKoW Kopnopauuen «3IHeprua». 3a-
Aepxka 6bina cBA3aHa ¢ AOBOAKON Bnoka no
uTOraM paccnefloBaHuA aBapuW NpuW 3anycke
KA Asiasat-3 ¢ nogo6HbIM pa3oHHLIM BNOKOM
25 pekabps 1997 r.

PeKoHCTpYKUMA BHewHero Bupa KA CNPH
nepeoro nokonexua. © B.Nasniok, 1993

ComacHo coobueruto Cekuyuu oneparve-
HOro ynpasneHus LleHTpa KocMU4eCKUX none-
ToB umenu lopnappa (GSFC) NASA, KA «Koc-
Moc-2350» NPUCBOEHO MEeMXAyHapoAHoe pe-
ructpaunoHHoe 06o3HaueHve 1998-025A. OH
TaKxe nonyyun Homep 25315 B karanore Koc-
Muyeckoro komangosauua CLLUA.

OpbutancHble 3neMeHTbl KOCMWYEeCKoro
KOMaHOoBaHuA, BoljaHHble Yepes GSFC NASA
ANA YeTbipex 06LEKTOB, CBA3AHHbIX C 3aNYCKOM
«Kocmoca-2350», no3BONSAIOT BOCCTAHOBUTL
LMKNOrpamMmy BbiBEEHMS.

TpeTba cTyneHb (obbekt 1998-025B,
25316) 1 ronoeHoit 10K ObINK BbIBEAEHSI Ha
HU3KYI0 ONOPHYK OpBUTY € HaKNOHeHUeM
51.62°. B Bocxopswem y3ne BTOPOro BUTKA, B
08:56 [IMB, 6600 BEINONHEHO NEPBOE BKAKYE-
Hue 1Y PB, B pe3ynstate KOTOPOro pasroHHbIA
6ok ¢ KA BbIWAW Ha NepexofHyio opbuTy ¢ Ha-
KnoHeHueM 49.23° 1 BbICOTOM 235X 35955 KM.
B anoree, npubnusutensHo B 14:13 [IMB, npo-
wno sropoe BkaoyeHue [1Y Pb, obecneunsliee
nepexof, Ha OKONOCTaLMOHapHY opbuTy ¢ na-
pameTpamu:

— HaKNOHeHue opbumsl 2.30°;

- gblcoma 8 hepuzee 35941 km;

— 8sicoma 8 anozee 35968 km;

- nepuod obpatyeHus 1444.6 MuH.

Annapat BbiBEleH B HAYaNnbHYID TOYKY
90°8.A. 1 gpeidyeT K 3anagy CO CKOPOCTbIO
2.1° B CyTKM.
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«KocMmoc-2350», no Bceil BUAMMOCTH,
npepcraenser coboi ovepepHoi KA ana koc-
MWYECKOM CMCTEMbI NPeAYNPEXAEHNA O PaKeT-
HOM HanajeHWu, NpefHa3Ha4YeHHo Ana obHa-
PY)XEHUA 3anyCKOB GanIUCTUYECKUX PaKET U3
HabnoaaeMmeix paoHoB Ha Tepputopum CLUIA u
MupoBoro okeaHa no wWHdpakpacHomy uzny-
YeHuto GaKenoB paKkeTHbIX ABuratened. 3Ita
cucTeMa ABNAGTCA NEPBLIM 3WENOHOM CUCTe-
Mbl NpefynpexaeHus 0 PakeTHOM HanageHuy,
obecneumnsawwum Haubonee onepatusHoe
OMNOBElEHWe O CTApTe PAKET, MOTYIWMX npea-
CTaBAATL yrpo3y. BTopbiM 3wenoHom ABnseTcs
CeTb Ha3eMHbIX PafMONOKALUNOHHbIX CTaHLMWNA,
NPU3BaHHLIX OTCNEXMBaTL Goesble HNOKYM aTa-
KYIOWNX PaKeT.

Hanuuue CMPH HeoBX0AMMO NOCTONLKY,
NOCKONbKY Poccua B CBOEH AfepHOil QOKTpU-
HEe COXpaHAeT BO3MOMHOCTb T.H. «OTBETHO-
BCTpeyHoro» yaapa. [pu OTBETHO-BCTPEYHOM
yaape poccuicKue spepHble PaKeTbl AOMKHbI
ObiTb 3anylieHbl B UHTEPBANE MY CTAapTOM
aTaKyloWmnX PaKkeT NPOTUBHUKA M NafieHUeM ux
6oesbix 6A0KOB Ha CBOM Lenw. ITOT MHTEpBan
COCTaBNAET B COBPEMEHHBIX YCNOBUAX 15—
30 MMHYT, 33 KOTOpblE HAf0 0OHAPYHMUTL DaKT
3anycka pakeT NpOTWBHMKA, AOCTOBEPHO Of-
pemenuTb, YTo pedb WMAaeT UMeHHo 06 atake,
NPUHATL pelweHue 06 OTBETHOM yAape U ocy-
WeCcTBMTL 3anyck cBoux pakeT. [pu Takom
nogxope Kocmuyeckuit awenoH CMPH npuw-
UMnuanbHo Heobxogum, YyTobbl MaKCUMaNbHO
YBENWUYWTL BPEMS NPeaynpexaeHus.

Kocmuyeckas cuctema MPH, B cBoto ove-
pefb, COCTOMT M3 ABYX 3WENOHOB KOCMWYec-
Kux annaparos. lepBblil 3WeN0H COCTOMT U3
KA, BLIBOAUMBIX Ha BbICOKOINAWUNTHYECKWE NO-
NYCYTOYHbIE OPBUTHI U OBECNeYnBAIDNX KOH-
TPONb OCHOBHbIX PAaKETOONACHLIX PaOHOB Ha
KOHTWHeHTanbHoW Tepputopuu CLUA.

KA BTOpOro 3wWwenoHa BbIBOAATCA HA reo-
cTaunoHapHyio opbuty (IC0), oTkyma oHu
MOryT BeCTU HabnwogeHue 3a 6onee WUPOKUM
Habopom paKeToonacHbIX painoHoB.

3anyckn KA CMPH wa [CO Havanuce B
1984 r., ecnu He cYMTaTL IKCMEPUMEHTANBHOTO
annapara «Kocmoc-775» B oktabpe 1975 r.

MepeoHayanbHo Ha ICO BbIBOAMAMCH anna-
patsl, aHanoruyHsle KA CMPH nepsoro sweno-
Ha, BLIBOAMMBIM Ha BLICOKOINIMNTUYECKWE Op-
6uTel (cM.puc.). C 1991 r. Hayanu 3anycKarsca
reoctayuoHapHeie KA CMNPH Tak Ha3biaemoro

«BTOPOTO MOKO-
NeHuA», MakeT
KOTOpOro npeg-
cTasneH Ha ¢o-
T0.

Bce ITH
CMYTHUKKU U3rO-
TonaTca HMO
um. C.A.JlaBoy-
KMHA, a ronoe-
HbiM pa3paboT-
yukom KCMPH 8
Llenom sApnseTca
UHUN  «Kome-
Ta».

KA CNPH etoporo nokonexus. ®oto u3
npocnekra HMO um. C.AJlaBoukuna, 1997

«Kocmoc-2350» cTan 12-M 0TEYECTBEHHLIM
KA ClPH, BbiBegeHHbIM Ha reocTauMoHapHyio
opbury.

Mo-suaumomy, «Kocmoc-2350» npepHa-
3HayeH ans 3ameHsl KA BTOpOro nokonewus
«Kocmoc-2224», 3anyweHHoro ewe B 1992 . 1
HaXOAsAWWEroca cedvyac B TOYKe Hap 12°B.a.
MNpepbioyumit KA CNPH «KocMoc-2345» 6bin
3anyuieH 14 asrycra 1997 r. B Touky 24°3.4.[1]

Kak nokaszaHo sbilwe, KA «Kocmoc-2350»
6bIn BbiBEAiEH HA CTaUMOHAp Mo CTaHAAPTHOW
cxeme € nepebiM BKNoyeHuem [1Y Pb B Bocxo-
Jawem ysne sToporo BuTka. lpu 3anycke xe
«Kocmoca-2345» Gblna MCNob30BaHa Tak Ha-
3blBaeMas «ONTMMWU3MPOBAHHAA» CXeMa ANA
CKOpefiliero BeIBeleHWA annapara B 3anagHyio
TOuKy ctosHua. B Heit Pb u KA ocraiotca Ha
HU3KOW opbuTe B TEYUEHUE NATU BONONHUTENb-
HbIX BUTKOB, 1 3a CHYeT BpalleHUs 3emMnu TouKa
BbIXOfld Ha CTalUMOHap CMelaeTca K 3anagy
npumepHo Ha 105°. MIMeHHO TaKk B aBrycre
1997 r. «Kocmoc-2345» 6bin cHavyana BbiBefieH
B TO4Ky 14°3./., @ NOTOM NepemelleH B 24°3.4.

B 3aKnioyeHne OTMETUM, YTO €C/TH PaHee 3a-
nycku KA CMPH ocywectenanu BoeHHo-KoCMM-
YecKMe CUNbl, @ MX IKCNNyaTaLmueid 3aHUuManuch
Boiicka pakeTHO-KoCMUYecKoi 0BOpPOHbI U3 Co-
ctasa Bo#ck [1BO cTpaHsl, To nocne BKAYEHUA
BKC n Boiick PKO B PakeTHble Boiicka cTpareru-
YECKOro HasHayeHws B koHue 1997 r. «Kocmoc-
2350» cran nepeeiv KA CIPH, 3anyuieHHbIM
PaKeTHbIMU BOIMCKAMMU «CAMUMHU s ceban.

HcmoyHuk HK, N°17, 1997

3anycku oreyecreenHbix KA CMPH Ha reocraumonaphyio opbury

Ne  [lata v Bpema Oduumanchoe  «lokonewne»  TouKa CTOAHMA
n/n  3anycka, IMB HaUMEeHOBaHue (ana paborawoumx KA)
1 08.10.1975 Kocmoc-775 1 3KCNepUMeHTaNbHBINA, He paboTaeT
2 29.03.1984 Kocmoc-1546 1 He pa6Gortaer
3 21.02.1985 Kocmoc-1629 1 He pa6ortaer
4 27.09.1985 Kocmoc-1686 1 He pabortaer
5 28.10.1987 Kocmoc-1894 1 He paboraer
6  14.02.1991 Kocmoc-2133 2 He pabortaer
7  13.09.1991 Kocmoc-2155 1 He pabortaer
8 10.09.1992 Kocmoc-2209 ) He pabotaer
9 17.12.1992 15:45 Kocmoc-2224 2 12°g.A.
10 07.07.1994 02:59 Kocmoc-2282 2 He paboraer
11 14,08.1997 23:49  Kocmoc-2345 1? 24°3.n.
12 29.04.1998 Kocmoc-2350 2? pacyeTHas To4Ka 24°3.a.7




Cassini npogonxaer noner
C.KapneHnko. HHK.

1 maa. Annapar npo-

Ha cerofHAWHWA AeHb UM
npoigeHo 555 MAH. KM, CKO-
pocTb oTHocuTensHo ConHua co-
cranser 40.83 km/c. KA nepuopmnyecku
BbIXOAMT Ha CeaHChl CBA3M C 3emnei, noc-
nefHUA M3 KOTOPbLIX coctoanca 28 anpens
yepes craHumio cetu DSN B Kanbeppe. 29 u
30 anpena COCTOANMCh [}BA LONONHWTENBHBIX
ceaHca cBAa3u bopT-3emns. Kak u nonoxexo,
Ha BopTy BLINONHAETCA KOMaHAHaA nocneao-
BatensHocTs C7.

B TeyeHue anpens Hag, annaparoMm Npous-
BOAWNMCh UL KOHTPONbHbIE MEPONPUATUA U
AeACTBUA, CBA3AHHbLIE C NOATOTOBKOW K BCTpe-
ye c BeHepoii 1 ee nponeTy annapatom 26 an-
pena.

C 3 no 7 anpensa c 3oHpa Huygens ocy-
WecTBNEHa nepefada NATW U3 cemu GNoKos
A@HHLIX N0 NPOrpaMme ero BTOPOW NNaHoOBOM
nposepku. lpuem ocywectenanca 70-meTpo-
BbIMW Ha3eMHBLIMW aHTeHHaMu. 6 anpens npo-
Be/leHa NNaHoBas 04MCcTKa BOPTOBLIX TBEpAO-
TenbHbix 3Y (SSR) KA v ykasareneit Bocnpous-
BefleHNA.

8 anpens nposegeH aHanu3 Konui pasae-
NOB [aHHLIX ANA BbIABNEHUA [BYX UMEBLINX
MECTO ABYBUTHBIX OLWMBOK, HE OTHOCALMXCA K
MONETHOMY nporpaMmMHoMy obecneyeHunio
(M0). B 3107 e geHb Ha BopT KA nepepaHbl
KOMaHAb! ANA BOCMPOM3BEEHNA elie OJJHOrO,
8-ro 6noKa faHHbIX, HeobXogMMOro cneuua-
nuctam LleHTpa ynpasneHus pna onpepene-
HUA XapakTepa NafileHnua YCUNeHUs CUrHana B
annaparype AGC. MepepaHo no 10 cekyHp
KaXAOH 3aNUCaHHOM MUHYTHI U3 Tex Gnokos
TeNeMeTp1M, KOTOpbIE He YCnenu nonyyuThb Bo
BpeMA OCHOBHOMW MPOTPaMMbl NPOBEPKU.

10 anpens BbINONHEHO ABE U3 Tpex npo-
BEpOK Mo nnaHosoW npodunaktuke KA. lep-
BBl NYHKT BKNOYan NpoBepKy NporpaMmMHOro
obecneyenus AACS BAIL, 3anucaHHoro
EEPROMs, 1 npefHa3Ha4YeHHOro Ana coxpaHe-
HWA BCex HacTpoek AACS B cnyyae, ecnu npo-
u3oiaetr cboi CUCTEMbl 3NEKTPONUTaHUA.
MpoBepKa AOMKHA BIABUTL M YCTPAHUTL Gu-
ToBble ownbku (SBES), koTopsie MoK UMETH
mecto 8 EEPROMs B TeyeHwe TpexmecsyHoro
nepuopa. Kpome toro, npoeepKoi 06Hapykm-
BAlOTCA, XOTA W HE WCNpaBAAlTCA, Niobble
ABOiHbIe BuToBble OWWOKM (DBES). Mx wmc-
npasneHue NPOUCXOANT BPYYHYIO, C NOMOLYbIO
KOMaHg, onepatopoe ¢ 3emnu.

Bropoi nyHkT nposepku (EGA - Engine
Gimbal Actuator exercise) npegcrtasnan co-
6ot nosopoThl AByx maeHbix [IY annapara,
ansi Toro 4toGbl 0GecneynTh paBHOMEpPHOE
pacnpefeneHve CMa3ku B KapAaHHOM nopse-
ce. 06a Tecta npownu ycnewHo. Owubok SBEs
unu DBEs He obHapyxeHo. Tpetuit TecT byaet
BbINOMHEH B Havane mas.

11 anpens BbINONHeH cOpoc yKasatenei
SSR.

14 anpens nposefeHa npodunakTuka
nonetHoro M0, npepHasHayeHHas Ans wc-
npasnenus ownbok DBEs, umeswux mecto B
bnokax namaTti, cogepxaiux nonetHoe MNo;

16 anpens BbinonHeH cbpoc ykasarenew
SSR.

ABTOMATHYECKHE MEXTNNAHETHBIE CTAHLIHH

16-17 anpensa npowna TpeTbs nnaHoBas
NpoBepKa Hay4Hoi annapatypbl, Uenb KOTo-
poit — npoeepka pabotocnocobHocTu 11 w3
12 HaydHbix npubopos Ha 6opty KA.

17 anpens BbINONHEHA NOCNEAHAA YaCTb
nposepku nonetHoro N0, npoxoauBlas B pe-
aNbHOM MaclwTabe BpeMeHy.

18 anpens cuCTeMO OpUEHTaLMK W CTa-
fun13aumn npousBefeHa KOPpeKuus npo-
CTPAHCTBEHHOTO NONOXEHWA annaparta B CBA-
3U C NpeacToAlen BcTpeyein ¢ Benepoi.

21 anpens BbinonHeH oBblyHBIA cBpoc
yKkasareneii SSR.

22 anpens BbINONHeHa nepepaya Ha 6opt
KA nporpaMMHoit MMHU-NOCNE[0BATENBHOCTH
RPWS (Radio and Plasma Wave Science)/
RADAR B pamKkax noaroToBku annapatypsl KA
KO BCTpeye ¢ BeHepoi 26 anpens. A UMeHHo,
B0 BpeMA MaKkcumanbHoro chammenus KA u
nnaxeTbl ByneT npoBefeH NOUCK MONHWIA B aT-
moctepe BeHepsl ¢ ucnonb3oBaHuem npubo-
pa RPWS, a Takxe 3KcnepuMeHT ¢ npubopom
RADAR c uensto onpegenuts ero cnoco6HoCTb
NPUHUMATL PaAMOCHUTHaN, OTPAXEHHbIA OT No-
BepxHoCcTW BeHepbl. Ha 3emne nogobHbii 3k-
CNEPUMEHT CMOAENWPOBaTh HEBO3MOXHO. Pe-
3yneTaTbl IKCNEPUMEHTOB ByayT nepeaaHbl Ha
3emnio 1 unu 2 mas.

25 anpens BeinonHed cbpoc ykasatenei
SSR.

26 anpens. PaHo ytpom (no lpuHBuuy)
annapar Cassini npowen Ha MWHWMaNbHOM
paccTofHuK oT BeHepbl — paccTosHue OT Hero
AO MOBEPXHOCTW NNaHeTsl COCTaBWIO OKOMO
284 kM. CTaHuum ceTH panbHein KOCMUYECKOM
CBA3M, Bepywue cnexerue 3a KA, B kanudop-
HulcKo# nycTeiHe Moseu (Mojave) u B6au3u
Mappuaa onpegenunu spema conuxenun KA
c Benepo# ¢ yuetom BpemeHW NpoxoxmpaeHus
curHana KA-3emns (7.5 MuH) Kak 6:52:14 PDT
(13:52:14 UTC). Manesp npupan annapaty
BOMONHUTENbHYIO CKOpocTb B 7 M/c. Annapar
8Ce Bpems Ben ceba uaeansHo. Bo spemsa npo-
neta npubopom RPWS B TeyeHue HeCKONbKUX
4acos NpoOBOAWNUCHL HabnlofieHNA 3a BeHepu-
aHCKo#M aTtmocdepoit B NOMCKax BCNbIWeK
monHuid. MapannensHo npoBefeH 3Kcnepu-
MeHT ¢ npubopom RADAR. HakoHeu, korga KA
Haxoguncs 3a Benepoi, 6bin npoBeaeH akcne-
PUMEHT N0 «PagvonpocBeYMBaHMID» BEHEPU-
aHckoit armocdepsl. MonyyeHHble pesynbTarl
6yayT MCNonb30BaThCA PYNNOW ynpasneHus
KA, otBeyatowei 3a ceasb. Pesynebrarsl 3Kcne-
PMMEHTOB 3anucaHbl Ha TBepaoTensHble Bop-
ToBble 3Y 1 ByayT nepeaaHsl 2 U 3 Mas.

Annapaty ocTtanocb CoBeplwMTL elle TpU
nopfobHeIX MaHeBpa — oKono BeHepel B WiOHe
1998 roga, okono 3emnu B aBrycte 1998 roaa,
okono Knutepa B pekabpe 2000 ropa. Llens
MaHeBpoB — NpuAaHue A0NONHWUTENbHON CKO-
poctu annapary, 4tobsl obecneynTs ero npu-
6eive k CatypHy B 2004 rogy.

27 anpens. B 310T AeHb Hayanocs BbinoA-
HeHWe NOANPOrPaMMbl YTEHUA U3 NAMATK Mac-
COBbIX NapaMeTpoB U xapaktepuctuk KA, He-
0bxoauMblx ans Koppekunu TCM#4. BeinonHe-
HWe NoANporpamMMbl GuIN0 NpepBaHo 13-3a oT-
MeHbl CaMoii KOpPPeKLUWM, U3HAYaNbHO NNaHu-
poBasueiica Ha 14 mas. KoppeKuus nnaHupo-
Banach M3HAYaNbHO KaK 3anacHas, Ha cnyvai,
ecnu Tpaektopua KA nocne nponeta BeHepbl
He Byaer cooTBETCTBOBAThL Tpebyemoii.

28 anpens. MpoBegeHa npoBepka pa3pe-
noe namaTtu SSR, copepxawux nonetHoe [0,

Lenb KOTOPOW — WCnpaBuTb N0BYI0 U3 oWK-
60k DBEs, KoTOpble MOMIM BOSHUKHYTL B TEYe-
HWEe HeoBCNYKMBAEMOTO NEPUOAA BPEMEHM.

30 anpens BbINONHeH 06bIMHBIA cBpoc
ykasareneit SSR.

1 maa. CnexeHve 3a KA c nomowsio Ha-
3eMHbIX cTaHuuit cetn DSN nokaseiBaer, yto
nocne maHeBpa annapar TOYHO BbilWeN Ha pac-
YeTHYIO TPaeKTOPMIO.

Bcero 3a ucrexwnit nepuog ¢ 3 no 30 an-
pens npoeeAeHo 49 ceaHcoB cBAa3u KA — 3em-
na (craHuua DNS B Kan6eppe).

Moparoroeka K 3anycky
KA Stardust npogonxaerca

17 anpens.

Coobuwerue Kena AmkuHca, meHedxepa
nonema.

MonHbIM XOA0M NPOJONKAETCA NOAFOTOB-
Ka annapara K 3anycky. 3aBeplieHbl NoAroTo-
BUTENbHbIE WCMBITAHWA aHaNWM3aTopa KOMeT-
HOW W Mex3se3pHoii neinu (CIDA). Mpousse-
AeHa YCTaHOBKa NoNeTHoro 610Ka 3NeKTPoHU-
ku KA. HaBuraumoHHas kamepa oTnpasneHa B
naboparopuio KomnaHuu Lockheed Martin
Astronautics e lensep (wr. Konopago), rae Ha
CneuuanbHoM CTEeHAe NpOBefeHbl ee NonHo-
(YHKLMOHANbHBIE UCMBITAHWUA M NPOBEPKA UH-
Tepdeiica npuemMa/nepefayn NoToKa AaHHbIX.

WcnbiTatenbHblil MaKeT a3porenesoro
KONNEKTOPa, YaCTUYHO 3aNONHEHHbIH NANTKA-
MW a3porens, AocTasfneH B naboparopuio
Lockheed Martin. Ha Hem Bynet nposoanTbCA
0TPaboTKa TEXHONOrMK N0 KOHTPOI U noa-
AepXaHuIo YUCTOTbI U 06e33apaxuBaHmio, Ko-
Topas fanee GyfeT UCNONb30BaTLCA B NONET-
HOM BapuaHTe YCTpPOMCTRA.

Takum 06pa3om, NOAXOAWT K KOHLY OC-
HOBHOWM LuKn nporpammbl ATLO no ucneitatu-
AM GNOKOB NoneTHoii 3nekTpoHuku KA Ha co-
BMECTUMOCTb ApYT C APYTOM.

24 anpena. Ha 37oif Hepene oCHOBHOE
BHMMaHMe YAensnoch:

— 3aBepWeHUI0 U30NALMM 3INEKTPONpo-
Boaku KA pna ee 3awutsl OT BO3AelCTBUA OT-
KpbITOrO KOCMOCa;

—~ OKOHYaHUIO YCTAHOBKW 3aLMUTHBIX yun-
NAOBCKWX WWTOB, NPeAOXPaHAIOLUX CONHeY-
Hble 6atapeu KA ot nbinu;

— NPOJONKEHUIO NPUTOTOBAEHUN ANf yC-
TAHOBKM COMHeYHbIX batapeit Ha KA;

— NPOLONKEHUI0 MHTEPDENCHBIX UCNbITa-
HWIA CUNOBOW 3NeKTPOHKMKIK KA 1 HaBUraLuoH-
HO# Kamepbl.

C onepexeHueM rpaduka BbINONHAKTCA
paboTbl N0 3aBEPLEHUIO YCTAHOBKM 3NEKTPO-
HWKu aHanu3aropa CIDA, a Takxe yCTaHOBKM
1 NPOBEPKM raBHOTO GOPTOBOrO KOMNbIOTE-
pa KA.

3aBeplueHa OCHOBHAA YacTb MCNbLITAHWA
kancynbl SRC, 4To AaeT BO3MOXHOCTL ee npu-
cTbikoBKM K KA.

C yctaHoBKo# kamepsl Ha Bopty KA 6yper
HaxO[MTbCA BCA 3NEKTPOHMKA CUCTEMBbI yn-
paBneHus, a Takme BNOKM cUCTEMbl aHanusa
kocmuyeckoi nbinu (Dust Flux Monitor, DFM).

Kpome Toro, Ha 3Toi Hegene nony4eHs
3Be3/Hble Kamepbl (AaT4yuKK), Heobxoaumele
ans onpepeneHus nonoxenus KA B koc-
Moce.
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Cneunanucramu-paspaboTymkamu npo-
BEeHO HeCKONbKO MMUTALMIA NponeTa Kome-
Thl, OpraHM3oBaHHbIX Ana npoeepku CIDA u
HaBMrauuoHHoi Kamepbl. [lpu 3TOM npo-
rPaMMHBIM NyTeM 3aAaBannchb YCNOBWA, Npu-
6AnKEHHbIE K peanbHbIM, A1S WHEPLMANbHBIX
u3mepuTenbHbix Gnokoe IMU, a Takke cuc-
Tembl DFM.

B yersepr obpa3subl asporens, UCNofb-
3ylouerocs B nNpoexTe, oTnpaeneHsl B Jloc-
Anxenec, B KanupopHURCKUIA LIEHTP KOCMK-
Yeckoit Hayku, roe OymyT BeICTaBAeHbl Ha
Bceobiwmnit 0630p Kak My3eiiHble IKCNOHaTI.

Voyager 11 Voyager 2

C.Kapnenko. HK.
28 heBpana-20 mapra

4 mapra B 17:25 UTC Ha 6Gopt annapara
Voyager 1 6bina nepefaHa KOMaHpa ycTaHoB-
kv Taiimepa notepw cea3n CLT (command loss
timer), oTcuuTbiBalOWEro BpeMa C MOMEHTa
nocnepHero ceaHca ceAsu ¢ 3emnei. Koman-
na 6sina ycnewHo npunata KA. 7-13 mapra
KomaHg Ha 6opT He nocbinanoce. 14 u 19
MapTa annapat ycnewHo BLINONHWN HOBbIE
KOMaH/bl YCTAHOBKMW TaiMepa, OTNpaBieHHble
8 00:05 UTC u B 14:30 UTC cootBeTCTBEHHO.

Kawayio Hepento ¢ KA npuHumaetcs
opuH thopMat GS-4 AaHHbIX (C BLIKNOYEHHBIM
moaynsTopom PLS). 3apepxka npuema aaH-
HbIX COCTaBnAna Ha 6 Mapra — 2 AHA, Ha
13 mapta - 9 gHei, Ha 20 mapTa BHOBb 2 HA.

4 mapra B 04:27 UTC annaparty Voyager 2
OTNpaBneHo 7 KOMaHj YCTaHOBKW TaiMepa

CLT nopobHo TOMy, KaK 3To 6bINO CAenaHo
27 espana. AnnapatoMm NPUHATH KOMaH-
Abl ¢ 1-i no 6-10. 10 mapta 8 17:12 UTC u
16 mapra B 04:27 UTC Ha 6opT BHOBb OTNpaB-
neHo no 7 komaua. B nepeom cnyyae annapart
NPUHAN 4 U3 HUX (KaKWe MMEHHO, YCTaHOBMUTh
HEe yAanock, Tak kak He 6Gbino npuema). Bo
BTOPOM OblfiM NPUHATBI 3-8 W 4-51 KOMAHAbI.
11 mapta ¢ KA Voyager 2 6binu ycnewHo
NpUHATHE 98% K3 26 BNOKOB AaHHbIX hopmaTa
GS-4. Kpome Toro, exeHe-
AENbHO NPUHWUMANCA OAMH

(opmart faHHbIX. (2353","_‘)
NaHHble 0 cBA3n ¢ KA

Voyager 1/2 cpeacTsamu  28,02-06.03

Cetu JanbHeW KocMuvec- 07.03-13.03

Kkoit ceasm (DSN) npusepe- 14.03-20.03

Hbl B TaﬁJ’IHLI,E cnpaga.

7 MapTta u3-3a npobnembl € aHTEHHOI
DSS-25 ceaHc ceasu ¢ KA Voyager 1 6bin npe-
pBaH Ha 1.8 yacos. 20 mapTa 66N NpoaneH
Ha 20 muHyT ceaHca cea3n KA Voyager 2 co
cTaHumi DSS-43 gna nonyyeHus coobuieHun
0 pe3ynbTatax BLINOJHEHWUA MaHeBpa
MAGROL.

XapakTepuctukn paboTalollein HayyHoM
annaparypbl U cuctem 06oMx annapatos oc-
TAKTCA WTATHBIMMU.

B TOM YuCne
C MICNONB30BaHUEM aHTEHH
Gonbworo AWameTpa, Yac

CyMMapHoe Bpema
Ha CBA3M, Yac

103.9/57.9 25.1/ 6.6
105.3 / 69.0 29.5/ 34.1
100.3 / 60.4 66.5/ 6.8

Cocrosnue annaparoe Voyager 1 1 Voyager 2 3a nepuoppi
28.02-06.03/ 07.03-13.03/14.03-20.03

Napamerp Voyager 1 Voyager 2
Pacxop Tonnuea 3a Hepento, r 8.2/7.4/6.4 1.9/1.2/87
Ocrarok Tonnuea, Kr 33.1/33.1/33.1 34.9/34.9/34.9
BbixogHan MowHocTs PHT, Bt 328.3/328.3/328.1 330.2 / 330.1/330.0
3anac no mowHocTH, Br 31/31/31 33/18(?) /37
Paccroauue KA-Conuue, Mapa km 10.410 / 10.420 / 10.430 8.113/8.121/8.130
Paccroanue KA-3emns, mapp kM 10.398 / 10.394 / 10.390 8.183 /8.177/8.170

NpoitaeHHoe paccToAHne, MAPA KM
Ciopoctb oTHOCHTenbHO ConHua, KM/c
CKopoCTb OTHOCHTENBHO 3eMnM, KM/C

Bpems ABYCTOPOHHEr0 NPOXOMAEHHA
CHrHana (4ac:MuH:cek)

12.205 / 12,215 / 12.226
17.345 / 17.343 / 17.342
18.956 / 18.776 / 18.924

19:16:07 /19:15:37/19:15:09

11.506 / 11515 / 11,525
15.912 / 15.909 / 15.908
25.524 [ 24.510 / 23.720

15:09:49/15:09:09/15:08:24

Mpumeyanue. He yureH pacxop ronnuea Ha maHesp MAGROL

bricrpee, yMHee, camocToATeNbHee!

C.KapneHko no coobueHurwo UPL

WHxeHepbl NASA 3aHATHl pa3paboTKoil
mapcoxopa (posepa) HOBOro mokonexus. 3a
OCHOBY B3ATbl pe3ynbTathl paboT no posepy
Sojourner muccum Mars Pathfinder.

Sojourner npeacrasnan coboit 11-kunor-
PaMMOBYIO TENEXKY, Pa3MEpPOM W BUAOM Ha-
NOMMHaIOWWY0 ponukosylo pocky. Haxogsce
Ha MapCcUaHCKOW NOBEPXHOCTW, poBep npe-
ofjoneBan B ieHb No 2—3 MeTpa U 0CTaHaBNu-
BaNCA YEpe3s Kamable 7 cM, 4To6bl C NOMOLbIO
co6CTBEHHbIX NPUMBOPOB HaBUrauuu onpepe-
nuTe Haubonee Ge3lonacHoe HanpaBneHue
ANA fanbHeiwero aguKeHUA. Pas B geHb yn-
paBneHubl C 3eMnu BbIAABANN MY WHCTPYK-
UMK, onpegensiolme, Kyna ABUraTbCa Aanb-
e, 4TO CHUMaTb BUAGOKAMEPON U Kakue 3K-
CNnepuMeHTbl BbINONHUTD.

[Ona 6ynywmux 3kcneavumin AMC Kak K
Mapcy, Tak K Apyrum HeBecHbIM Tenam — ac-
TEPOMAAM, KOMETAM — POBEPA C TAKUMU BO3-
MOXHOCTAMM DyaeT HepocTatouHo. MoaTomy
rMasa rpynnsl ero paspabotumkos [xekob
Maruesuy (Jacob Matijevic) u3 laboparopuu
peaKTUBHOTO ABuMeHWa cdopMynuposan B
WypHane Sience TpeboBaHus K Mapcoxoay
Ana npoekta Mars Surveyor 2001 chepytowmum
obpazom:
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— paccTosiHWe, NpoifeHHoe 3a ieHb, f0-
NKHO cocTasnATb okono 100 M, To ecTb CTONb-
KO )Ke, CKONbKO npowen Sojourner 3a csoe
11-HepenbHoe CylecTBoBaHu1e;

— poBep, CoBMparWMiA U aHanU3npyio-
W1iA 06pasLbl NOPOAL!, LOMKEH CTaTh Gonee
HE3aBUCMMbIM KAaK NpW ONpeaeneHuu Cco-
GcTBEHHOrO MECTONONONEHUS, Tak Npu npu-
HATMW pelleHUid B cnyyae BO3HMKHOBEHUA
HenpeiBUAEHHBIX CNOXHOCTEH, TaKUX Kak
o6besp NpenATCTBUIA Ha NyTH, onpeseneHue
Haubonee GezonacHoro Maplwpyta Ans ABu-
weuua W T.4. ChepoeatensHo, OH [ONXeEH
UMeTb Ha 6opTy MOWHBIN KoMnNbloTep. KoMnb-
10Tep AACT Tak¥e BO3MOMHOCTL C NOMOWBID
COBCTBEHHOI Kamepsl U NporpamMmMHoro obec-
ne4YeHus ANA pacrno3HaBaHWA M306paXeHui
MOeNWpoBaTe KapTy NPenaTcTBUHA, 4TO B
CBOI0 0Yepefib N03BONUT OCYWECTBAATL HABM-
rayuio no onpepeneHHbIM OpUEHTUPaM Mec-
THOCTH, @ HEe Mo NPOWAEHHOMY NyTU.

Sojourner He 0bnagan nepeYUcneHHbIMMU
cBoiicTBaMu. Hanpumep, cBoe MecTononoxe-
HWe OH onpepfensan ¢ NOMOWbIO cTaHuuK Mars
Pathfinder, u kKaK ToNbKO OH MCYe3an U3 nons
3peHnA NOCaA04HOro annapara WAM OTbes-
Han CAWWKOM [aneko OT Hee, HaYMHaNUChb
npobnemsl C ynpasneHuem.

AsToHOMHOCTL poBepa Byner Bce e He

NONHanA, OH OCTaHeTCAa 3aBMCUMbIM OT Ha3eM-
HO rpynnbl ynpasnexus.

Mo mHeHwuio Mona WeHkepa (Paul Schen-
ker), cneunanucta no poBOTOTEXHUYECKUM
cuctemam NASA, KOHCTPYKTOpam Hapo CKOH-
LLeHTPUPOBATb YCUNWUA Ha TPeX HanpaBneHuax
YCOBEPLEHCTBOBAHUA NOAOGHbIX annaparos.
PoBep pomxed obnapars cnocobHoOCTbIO Ca-
MOCTOATENbHO OPUEHTUPOBATLCA HAa MECTHOC-
TH, aBTOHOMHO 06pabarbiBaTh cobpaHHble UM
AaHHbIE W, UCXOAA W3 PeanbHbIX YCNOBWN,
NPUHUMaTb ONTUMANbHOE pelleHWe O Aanb-
HEMWNX NEeNCTBUAX C YYETOM VIKE 3aN0MeH-
Horo nnaHa pabor.

Kpome Toro, LeHkep coobwmn o npo-
rpaMmax no CO3[aHUI0 aBTOMATUYECKMX
«a3poboToB» U «aurreposy. [epsbie npeg-
cTaensioT coboit aTMocthepHble 30HALI — BO3-
AyWHbIE Wapbl, NpefHasHa4yeHHble ANA Npo-
BEEHWA CbEMOK U KapTMPOBAHUA MECTHOCTH,
Ha KoTopo# npeanonaraetca pabotars Gypy-
WUM Mapcoxogam. A BTopble npegHa3HayeHbl
ANA NPOBEAEHUA NMPUNOBEPXHOCTHBIX «3eM-
NAHbIX paboTy, Uenb KOTOPLIX — oNpegeneHue
XMMUYECKOro COCTaBa rPyHTa, a TakKe NOUCK
BOAbI UKW NbAa BONAU3U noBepxHocTU. Takue
annaparbl MOryT 6blTb nonesHbl Npu UCCNeno-
BaHUM KomeT Ans cbopa U aHann3a KOMeTHo-
ro sellecrea.



ABTOMATHYECKME MEXXNNAHETHBIE CTAHUWH

Hosbie mpoexTbt ESA necneposanns Contua

C.Kapnenko. HK. [lo coobuweruro IAC.

} SOLARNET on PROTEUS

B KoHue mapra Ha 6ase KaHapckoro ac-
Tpousnyeckoro uuctutyta (Instituto de
Astrofisica de Canarias), pacnonoxeHHoro Ha
ucnavckoMm o.TeHepud (Tenerife), npowen
CUMNO3MYM MO NpobneMaM COMHEeYHbIX MC-
CnepfoBaHWiA, OpraHu3oBaHHbIil EBponeickum
KocMuyeckum areHTcTBoM (ESA). YdacTHukm
tdopyMa paccMoTpeny HecKONbKO Hay4Hbix
NPOEKTOB, MPeACTaBAEHHbIX Tpynnamu yuye-
HbIX Pa3HbIX CTPaH.

Mo cnosam npodeccopa Mpucta (Priest),
cneunanucTam TpyaHo Bbino BIGpaTh Haubo-
nee NOAXoAAWMiA U3 Hux. Bce oHu BecbMa MH-
TEepecHbl, NOCKONbKY OXBaTbiBalOT Haubonee
BAXHbIE W aKTyaNbHble BONPOCH MCCNefoBa-
Hui ConHua.

OCHOBHbBIM M3 NPEANOMEHHBIX NMPOEKTOB
ABNAETCA CONHEYHbI OpBUTaNbHBIA annapar,
KOTOpbLIA AosmxeH Bpawarsca Bokpyr ConHua
Ha paccToAHWK oKono 20 MIH KM OT nosep-
XHOCTW. [oMUMO 3TOro npoekTta, 6uino pac-
CMOTPEHO TPU LieNeBbiX MporpamMMel Uccnego-
BaHuit Connua.

Nporpamma STEREO npepycmatpusaet
pa3MelleHne HeCKOMbKUX annapartoB B pa3Hblx
Toukax ConHeyHoi cuctembl. [poBefeHHble C
MX NOMOWbK HabNAEeHWA AagyT BO3MOX-
HOCTb nony4ats 3-MepHylo KapTuHy (cTepeo-
CKONWYECKYI0 UK TOMOrpadmMyeckyo) Cnom-
HbIX [BWMEHWI raza, a TakKe BO3MYLIEHWi
MarHUTHLIX MoNeil BO BPEMA CONHEYHBIX W3-
BEPMEHWH, BbI3bIBAIOWMX CONHEYHbIE BCMbIL-

KW U MOLWHbIE BLIGPOCH CONHEYHOTO BELLECTBa
B Kocmoc. Kak u3BecTHO, 3TW ABNeHMA JaloT 0
cebe 3HaTb 0KONO 3emnu cboAMK annapartypsl
N(3, 3aTeMHeHMEM UX CONHeYHbIx Batapei
NPOYUMIM HENPUATHOCTAMM.

Mporpamma SOLAR-NET npegycmarpusa-
eT fieTaNlbHOe UCCNef0BaHue CONHeYHbIX Bypb
M CONHEeYHOW KOPOHbI, KOTOpPbIe Npeanonara-
€TCA NPOBOAWTL C MCNONb30BaHWEM KOMBM-
HalWii Tpex TeneckonoB W WHTEpdepoMeTpa,
YTO MO3BONWT NONYYUTL M30OPaAKEHUA C pas-
peweHuem B 40 pa3s Bbille, 4eM [OCTYMHbIE B
HacToswee BpemA. JT0 [acT BO3MOMHOCTb
yBUAeTs mansie obnactu Ha ConHue, rae Bo3-
HUKAIOT MOLYHbIE BCANECKW MAarHUTHOTO Nons,
BbI3bIBAIOILME PA30TPEB CONHEYHO! KOPOHBbI U
BO3HUKHOBEHWE CONHEYHBIX BCMbIWEK.

Mporpamma PROBE - 370 nockinka 3oHaa
K ConHuy, KoTopblit fomkeH Byaer nonacts 8
CONHEYHYID KOPOHY, cobpaTb Tam o6pasibl
aTOMOB W W3MEpUTb BENWUYWUHBI MArHUTHBIX
nonei. 3oHa GyaeT HaXOAMTLCA HA PaccTos-
HUKW He Bonee 2 mnH kM ot Conxua. Tennosa-
wurta obecneyuTca creuuansHbiM:- IKPaHOM,
KOTOPbIA no3BonuT annaparype KA dyHKum1o-
HUpoBaTh Npu Temneparypax B 2500 pas
Gonblux, 4em Ha 3emne.

Y4acTHUKM CMMNO3MYMa COWNKUCH BO MHe-
HUM, 4TO, BO-Nepeblx, Nobasn M3 BhIBPaHHBIX
NporpamMm AONXHA CTaTb MEXAYHAPOAHOIA, BO-
BTOPbIX, BLIACHEHO, YTO MPOrpamMmbl, NOXoXMe
Ha STEREO u PROBE, yxe umetotcsa y NASA, u
6bin0 Bbl pasymHbIM, ecnu Obl eponeickue
CreunanucTbl-pazpaboTunkn NOAKNIYUIUCH K
YYacTUID B HUX, a3, B-TPETbUX, NMporpamma
SOLAR-NET npu3HaHa Haubonee uHTepecHoM
1 BbINONHMMOM B paMKax Manon AemMoHCTpauu-
OHHOI Muccuu. OCHOBHOI ynop peweHo cae-
NaTtk Ha NPOEKT conHeyHoro opbutansHoro KA.
B omuuue OT CONHEYHOro 30HAA, KOTOPIN
nponetut mumo ConHua meHee 4Yem 33 OfWH
JeHb, opbutansHbiil KA Byaer Haxoautbes Ha
COJIHEYHOW opbuTe AOCTATOMHO JOATO U CMO-
HeT BeCTM HabnopeHua 3a Kakoi-nubo ot-

KoHTpaKT Ha mOCTaBKY YeTbIpeX CYTHUKOB « AMany

21 anpens.

M.TapaceHko. HK.

PKA n PKK «3Heprua» um.C.M.Koponesa
noanuMcanu [JOrOBOP O NOCTaBKe YeTbipex
CNYTHUKOB CBA3M Ans obecneyeHns Hyxa de-
RepanbHON CUCTEMbI KOCMUYECKOW CBA3M.

B cooTBeTCTBUM C NPUHATHIM B MapTe pe-
weHueM KoHKypcHoi kommccuu, PKK «3nep-
rua» [OMKHa W3roTOBUTL [Ba CNYTHWKA
«fman-200» u gBa — «fAman-300» (cMm. HK
Ne7, 1998, ¢.18-20). CornacHO KOHKYPCHbIM
matepuanam, npegcrasneHHsiM PKK «3Hep-
rua» u 0AOD «laskom», cnyTHUKM «fAman-200»
MoK ObiTe 3anyuweHsl B 1999 r., a «fAman-

300», oTauyawwWmecs MOAEpPHU3MPOBAHHOM
cucTemoi aHepronutadua — B 2000 r. Tem He
meHee, B coobueHun UTAP-TACC o 3akniove-
HMW KOHTPaKTa roBOPUTCA O NOCTaBKE Nepeo-
ro «fimana» 8 2000 r.

AHanornynsiit gorosop ¢ HIMO npuknag-
HOW MexaHUKW, KOTOPOMY 3aKa3biBaTCA TPU
KA «3kcnpecc-K», gomxeH 6biTb nognucaH B
6nuxaitwee spema. Mo cnosam 3amecturens
[evepansHoro gupektopa PKA H0.M.Munosa,
3afilepiKa B nognucaHuM KoHtpakta c HIO
[IM cef3aHa c TeMm, YTO B POIM WHBECTOPA MO
3TOMY MPOEKTY BHLICTYNaloT (paHuy3CcKue
(UpMbI U NpW NOATOTOBKE AOroBOpa NpUXo-
BUTCA YYMTHIBATL Pa3nuymne 3aKOHOAATENbCTB
Poccun u Opanuyum.

penpHoit obnacteio ConHua no HEeCKONbKY
pHeit. Kpome Toro, opbutansHeii KA 6yger
crocobeH BeCTW HabNILeHHUA 3a TeMU e 06-
NacTAMMW, KoTopkle Bbinu BiOpaHsl Ans 30HAa.
Ha 6onee nosgHux 3Tanax C NOMOLbIO 3TOMO
annaparta npejnonaraeTcs BNEpBLIe UCCNEfo-
BaTb NonspHele obnactu ConHuya.

OpnHaKo ANA NONHOTO YTBEPXKAEHMA NPO-
€KT CONHeYHOro opbUTaNnbLHOro annapara, Kak
n nwboi apyroii, pomxeH BbiTb yTBEPHAEH
NPUEMHOM KOMUCCUEH W BbifiEpPKaTh OLEHKM
aKcnepToB. byper Heobxopuma fAeranbHas
npopaboTka Hay4HOIl NPOrpaMMbl, TEXHUYEC-
KOW peanusauumn u ctoumoctu. Motpebyerca
0bcyauTL KOHKpETHblE BONPOCH COTPYAHMU-
YecTBa C ApPYruMuU CTpaHaMu.

Solar Stereo Missi

K

n

YpoBeHb NOAAEPKKU NPOEKTA YYEHbIMU-
(hu3MKaMKU MO3BONAET FOBOPUTL O TOM, HTO
MMEHHO OH CcTaHeT cheaylowmum nocne SOHO
u Ulysses npoektom ESA no uccneposakuio
ConHua, peanu3auna KOTOPOro HaMmeyeHa B
uHtepsane 2005-2010 r.

CNYTHHKOBAS CBA3b

MOAMUCAH

TeHpep Ha MOCTaBKY CNYTHUKOB AN noj-
AepwaHua depepanbHoW CUCTEMBI KOCMU-
yecKon cBA3W, npoBefeHHbIiH PKA u lockom-
CBA3bI0 B ceHTabpe 1997 — maprte 1998 rr.
ctan nepebiM B Poccun onweiTom Beibopa
KOCMWUYECKMX NPOEKTOB HA OTKPLITOM KOH-
kypce. OfHaKo, Kak 3asaBMA 3aMmecTutent
npeanceparensa lockomceasu AHatonuid ba-
TIOWKMWH, 3TOT KOHKYPC ABNAETCA MNepBbiM
3TanoM Nporpammsl N0 PasBUTUIO CNYTHUKO-
BOW cBA3M B Poccuu Ha nepuog o 2010 ro-
Aa, v B Bamwaiiwue mecaubl MOCKOMCBA3M
MoXeT 06BbABUTL HOBLIA TEHAED, B KOTOPOM,
BO3MOXHO, OyaeT pa3peweHo y4acTeoBaTh
He TONbKO OTEYeCTBEHHbIM, HO W 3apybex-
HbIM NOCTaBLWMKAM.
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JaxasaH cnyrHuk Superbird 4

6 anpens.

M.TapaceHko no coobueHuro
2azemsl The Straits Times

AnoHckas ¢upma Space Communica-
tions Corp. (SCC) nognucana ¢ amepuKaH-
ckoit Hughes Space and Communications
International Inc. KOHTpaKT Ha nocTaBky
04epefHoro CnyTHUKA CBA3M. Tpu OHA cnyc-
T8, 9 anpens, SCC nognucana KOHTPAKT C KOM-
naHuei Arianespace Ha 3anyck 3Toro cnyt-
HuKa Ha PH Ariane.

CnyTHUK, nonyyuBlWiA HaseaHwe Supe-
rbird 4, aensetcs sTopbiM KA, 3akazaHHbim SCC
y Hughes, u nateim KA Superbird, 3anyckae-
MbiM Ha PH Ariane. Superbird 4 npegHasHayeH

ANA paciiMpeHna ycnyr CnyTHUKOBOW CBA3MW,
npepoctasnaemeix SCC B finoHun u crpaHax
a3MaTCKO-TUXOOKeaHCKoro peruoHa. CnyTHuk
GyneT U3rotoBNeH Ha ocHose 6a3oBoro 6noka
HS 601HP 1 ocHaweH 23 aKTUBHLIMW peTpaH-
cnatopamu Ku-guanasola c ycunutensmu Ha
namnax Geryiei BONHL MOWHOCTBIO CBbILE
80 Br, a Takie 6 petpaHcnatopamMu 6onee Bbi-
COKOYACTOTHOrO AManasoHa Ka ans wupoko-
NONOCHOW CBA3W W BbICOKOCKOPOCTHOM nepe-
A3y fanHbix. CnyTHUK ByaeT ocHalleH AByMA
OCHOBHBIMK aHTeHHamu, ana Ku- u Ka- guana-
30HOB COOTBETCTBEHHO. Kpome Toro, Ha HeMm
Oyner nepeHauennsaeman OCTPOHANpPaBneH-
HaA aHTeHHa Ku-guanasoHa ana yeennyeHus
NpONYCcKHOW CNOCcOBHOCTU B paioHax nosbl-
LWEHHOrO Cnpoca.

HHANACKMMA pa3BefibiBaTeNIbHBIN CIYTHUK
MOXXET MOABUTLCA Y}Ke B CNeAYi0LeM roay

18 anpens.

M.TapaceHKo no cooblyeHurn
The Hindustan Times.

B npownom Homepe HK nucanu o nnaHax
MHAMACKUX BOBHHBIX N0 CO3AaHUI0 B Banxaii-
wue roAbl LeneBoi CUCTEMbl KOCMUYECKOW
pasBefku C BO3MOXHOCTAMM, CYLIECTBEHHO
NPeBOCXOAAMMU WUMeloLUecs Y WHAWHCKON
CUCTeMbI AUCTaHLMOHHOTO 30HAKUpOoBaHKA IRS.

OpHaKo CPOKK CO3AaHWA TaKoW CUCTEMb
MOryT 6bITh CyWECTBEHHO COKpaleHsl. PyKo-

BOACTBO WHAMACKOW OpraHusauuuM KOCMU-
yeckux uccnegosanui (ISR0), kotopyio BBC
WMHaWM nnaHuposanu npusneysb K paspabotke
CUCTEMbI, paccMaTpuBaeT BO3MOXHOCTb nepe-
penku cnytHuka Cartosat ans ypoenetsope-
HUA NOTPeBHOCTEH BOEHHBIX B ONEPaTUBHOM
HabnioaeHnn 3a nonyoctposom NHpocTaH. Mo
mHeHuto ISRO, nepepenka cnyTHWUKA, NnaHu-
PYEMOTO K 3anycKy B CRepyioleM rogy, BKio-
yan 3ameHy Lenesod annaparypbl W ONTUMU-
3auuio opbutel, nossonuna 6bl CIKOHOMUTH
MHOTO BpPEMEHU NO CPaBHEHWIO C CO3AaHUeM
HOBOW CUCTEMbI C HYNA.

MOST - kaHaZCKUM KOCMUYECKUM TENeCKON

21 anpens.
WU.Nlucoe. HK.

Ha 2000-2001 r. 3annaHupoBaH 3anyck
manoro KaHaackoro KA ¢ kocmuyeckum tenec-
KONOM. 3TOT 3KCMEPUMEHT AO/KEeH Aath WH-
(hopmalLuio AnsA OTBETA HA OYEHb BaXHbIA BO-
Npoc: KakoB Bo3pacT BceneHHoi?

Korpa peyb 3axoput o ctone hyHAAMEH-
TanbHbIX MaTepusx, BoobpameHue cpasy nog-
CKa3blBaeT CTOMb e «hyHAAMEHTaNnbHYIO»
CTOMMOCTb NpOEeKTa. B feicTBUTENBHOCTYU pac-
YeTHaA CTOMMOCTb YPE3BbIYANHO HU3KA — BCe-
ro 11 MNH KaHapckux RONNapos, Unu 7.7 MIH
ponnapos CLUA.

HayyHbiM pykoBogutenem npoekta MOST
(Microvariability and Oscillations of Stars —
MukpoBapuabensHOCTh M OCLUUANALMKN 3Be3f)
ABNAGTCA ACCUCTEHT npodeccopa Kadeapsl
hu3nKK 1 acTpoHomun Yaueepcuteta bpuran-
ckod Konymbuw (UBC) [dxedmu MatThios
(Jaymie Matthews). Wpes, nonoxeHnHas B oc-
HOBY npoekTa, TakoBa. Ocuunnauua 3sesp
npepcraenser cobor konebaHua Manoit am-
NAWTYALI, BbI3BaHHbIE «ONyXpaaoWUMU» B ra-
30BOM Tene 38e3/jbl 3BYKOBbIMU BONHaMU. Tpa-
eKTOPUM BONH, @ CNELOBATeNLHO, U NEepUoAb!
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OCLMANALMIA, 3aBUCAT OT TEMNEpaTypsl U Co-
CTaBa rasa, B KOTOpOM oHu ABkxyTCcA. Namepe-
HWe OCUMANALMWIA C Ha3eMHbIX TENecKonoB 3a-
TpyAHeHo atMocepHbiMu «wymamu». OgHako
HaBnIofeHUA OCLUNNALAR MOXKHO NPOBECTH Ha
OTHOCHTENLHO CKPOMHOM WHCTPYMEHTe, yCTa-
HOBNeHHOM Ha manom KA. [lefictButentsHo, Te-
neckon MOST umeet 3epKano gUamMeTpoMm BCero
15 cm, a macca Bcero cnyTHMKa coctasut 50 Kr.
Teneckon Byper Habniofate Kamayw 3sesny
6—7 Hepenb, a 3aTEM NEepPexoAuTh K ApYroi.

Ha ocHOBaHWM MOAYYEHHbIX [AAHHLIX O
Temnepatype W COCTaBe WCCNepfoBaTeny CMo-
ryT QOCTaTOMHO TOYHO paccyuTate BO3pacT
3ge3fbl. Tak Kak uccnepoeaHuio Gypyt nog-
BEprHyThl Haubonee crapeie 3se3ns 8o Bce-
NEHHOW, NONyYeHHbIe ANA HUX YWCna CTaHyT
BMONHE [OCTOBEPHOW NpefeNnbHoM OLUEHKOM
Bo3pacTa BceneHHo# B Lenom.

Mpu acTpoHomuyeckux HabniopeHuax c
mansix KA Bcerpa 6bino TpyaHo obecneyuts
BbICOKOTOYHOE HaBeAeHMe Teneckona Ha uenb
W noppepiaHue 3ajaHHOW opueHTauuu. Ha
KA MOST ata 3apava Gyger pewarsca no Ko-
MaHAaMm ¢ 3eMNK C NOMOLLBIO YeTbIpex MaxoBu-
KOB, KOTOPbLIE, KCTaTH, ABNAIOTCA eLUHCTBEH-
HbIMU ABUMYLWUMUCA 3NEMEHTAMU KOHCTPYK-
uWK annapara.

Superbird 4 Gyner UMETb MOWHOCTb CHC-
TeMbl 3HepronuTaHus 5 KBT, pacyeTHblit pe-
cypc 11 net. inA KOppeKuun opbuThl Ha Hem
Oyner ycTaHoBAeHa BbICOKO3IhdeKTUBHAA
asuratenbHas cuctema XIPS ¢ MOHHBIMK ABU-
ratensimu, paboTawimMmMmn Ha KCeHoHe.

Superbird 4 nnaHupyeTca BbIBECTH Ha reo-
CTalMoHapHylo opbuty B Hayane 2000 r. u
JCTAHOBUTL B TO4Ke Hap 162° B.4., rge oH
3ameHuT cnyTHuk Superbird B. (Mpepslgywmi
KA cupmel SCC, Superbird C, 6bin 3anyuex B
utone 1997 r.)

[Ona Huges Superbird 4 cTan yxe BocbMbiM
CNYTHUKOM, 3aKa3aHHLIM B 3TOM rofy ¥ 13-m
cnyTHUKoM Mopenu HS 601HP. Arianespace
e ONATb YBENUUYUA KONMYECTBO 33Ka30B Ha
3anycku B csoem noprdene o 41 KA.

llporpamma Ofeq
NPUOCTAHOBJIEHA

N.Posenbaiom. /To mamepuanam
Jerusalem Post.

MporpamMma 3anycKoB pa3BefblBaTeNb-
HbIx cnyTHuKoe Ofeq nopsepraetcs cyuwect-
BEHHOMY NepecMoTpy U oTcpouke. B HacTo-
Auee BpeMa MUHUCTP 06opoHbl M3pauns
Wuxak Moppexai (Itzhak Mordehai) Twa-
TE/IbHO M3y4aeT OTHET O HeyAa4YHOM 3anycKe
cnytHuka Ofeq 4, npoussepeHHOM 22 AH-
BapA C.r.

Kak cooBuwanocs paHee, COMacHo AaH-
HbIM NpeABapuTeNbHOro pacchefoBaHus,
Ha COOTBETCTBYIOWEM 3Tane 3anycka BO3-
HUKNW Henonagku B TpeTbei ctynenn PH
Shavit, B pesynsrate yero WMC3 He Bbiwen
Ha opbuTy. PaccnefoBaHuem NpuyuH aBa-
pUM 3aHANACb KOMWUCCUA 3KCMOPTEpOB W3
npeacrasuteneit BBC u wuccneposatens-
cKkoro otaena MuxucrepcTea o60poHbl.

Mo cnoBaM UCTOYHUKOB B MUHUCTEPCT-
Be obBopoHbl, Muxak Mopaexai W reHe-
panbHblii gupekTop MunucTepctea obopo-
Hbl MinaH Bupad (Ilan Biran) npuusanu pe-
WweHWe BPEMEHHO 3aMOPO3UTb NPOrpamMy
Ofeq 1 nporpaMmmy UCNbITAHWIA NPOTUBOPA-
keTel Hetz (M3BecTHa Takxke Kak Arrow), Bo
Tex Nop, NoKa oWWOKK, NpUBeaLWME K He-
yaayam, byayT OKOHYATeNbHO BBIACHEHH W
UCMpaBneHsl.

Momumo UBC, 8 pabote Haj npoekTom
yyacteyloT koMmnawua Dynacon Enterprises
Ltd. u MHCTUTYT a3poKOCMUYECKHUX MCCRepo-
BaHuil YHusepcuteta TopoHTo. lpegnonara-
ercs, 4To (PUHaHCMpoBaHWe npoekTa Gyner
ocywectenateca OTAENEHWEM KOCMUYECKON
Hayku KaHaaCcKOro KOCMMYECKOro areHTcTea
(CSA) B pamkax [lporpammbl manbix [1H.
CSA ewe He yTBEpAWNO MPOEKT, TaK KaK He
BCE MCTOYHMKW (DUHAHCMPOBAHUA NOATBEP-
HAEHBI.

CmamsA nodzo0moaneHa Ha 0CHOBaHUU coobliye-
HU Y+usepcumema bpumatckoi Konymbuu u UPL



MCKYCCTBEHHDBIE CNYTHHKH 3EMJTH

«IlopTper» CeKpeTHOro CMYTHUKA 3aKa3biBanu?

A.Bnagumupos. HK.

B HK Ne 8, 1998, cTp.20 coobuanock o
TOM, Y4TO POCCUMCKWE Y4eHble NpoBenu pag
HabnioaeHWH OfHOTO W3 CEKPETHbIX aMepu-
KaHCKWUX CNYTHUKOB M DPEKOHCTPYMpOBanu
ero u3obpaxeHue no nonyyeHHsIM hoTomer-
pPUYECKMM W3MepeHMsAM. 3auHTPUroBaHHble
yuTatenu (paBHO Kak M BCA pepfKonnerus
HK), KoHe4Ho e, Bbinu cnerka pasoyaposa-
Hbl OTCYTCTBMEM Kaknx-nunbBo nogpobHoCTel.
0pHaKo, UCTOPUA C CEKPETHBIM CMYTHUKOM Ha
3TOM HE 3aKOHYUNAC...

B anpene sblwen oyepefHON, TPETUI no
cyety, CO0pHUK Hay4HbIx Tpyaos «0konosem-
Has acTpoHoMuaA» nog obuwei cepueit «Koc-
Mudeckuii mycop». Mepssie gea cBopHUKa —
«lpo6nema 3arpa3HeHuns Kocmoca» u «Cron-
KHOBEHWA B OKONO3EMHOM MPOCTPaHCTBEY,
yeugenu ceet B 1993 u 1995 rr. cooteert-
CTBEHHO. BOMBWMWHCTBO NOMEILEHHbIX BO
BCEX TPeX KHWrax crateil MoCBAWEHO npo-
Gneme KOHTPONS OKOMO3EMHOTD KOCMUYeC-
KOro mpocTpaHcTea. B Hux Bnepsbie pocTa-
TOYHO NOAPOOHO OCBEWANTCA BCEBO3MOM-
Hble acnekTbl paboTbl oTeyecTBeHHOMH CucTe-
Mbl KOHTPONA KOCMMYECKOrO NPOCTPaHCTBa
(CKKM), pesynsTarel HekoTopbix pabot, npo-
soaumbix CKKI coemecTHo € aHanoru4Hon
amepuKaHckon cayxboit u ap. Pasymeetcs,
HanBONbIIMA MHTEPEC 3T U3AAHUA BbI3BANM,
B NepBylo o4epefb, y cneunManucros COOTBET-
cTeyowux obnacten. OgHako A He cmor
yAeparecs, YTobbl He no3HakomuTh Gonee
WWPOKKWIA Kpyr yuTatened c matepuanamu
OfHOW M3 cTaTei nocneaHero cbopHUKa.

Yie u3 HassaHua — «OnpepeneHue dop-
Mbl M OpPMEHTALUKM HU3KOOPOUTaNLHOTO CNyT-
Huka Ferret D no pgaHHbIM GOTOMETPUYECKUX
Hab0AEHWIA» — CTAHOBUTCA ACHO, YTO peyb
MAET UMEHHO O TOW paboTe, 0 KOTOPOWN B MH-
Tepebio areHTcTBy «MHTEpdakc» pacckasan
oauH K3 ee asTopoe A.B. barpos, cotpyaHuK
WHctutyta actpoHoMuu Poccuiickoi Axape-
muu Hayk (MHACAH). [lea apyrux asTopa —
B.I. BeiroH, cotpyasuk HAW MNpeuyusnoHHoro
npubopoctpoenus, u B.A. [powes, cotpya-
HUK MexrocypapcTBeHHoi akuuoHep-

3HaYeHMe HEeM3BECTHO, PABHO KaK HeW3BecT-
Hbl HY ero (opma, HY pasmepsl. Mpegnona-
rawT (W Kak BMAHO ByaeT panee — He 6e3 oc-
HoBaHwuit), 4To KA USA-81 nonHocTelo aHano-
ruyeH apyromy annapary — USA-32 - takxe
3anyueHHomy ¢ Banpenbepra PH Titan 2.
3anyck coctoancs 5 ceHtabpa 1988 ropa.
KA nonyuyun mexpyHapogHoe ob6o3HayeHue
1988-078A (88078001 B8 karanore CKKIM)
U Homep 19460 B karanore Kocmuyeckoro
Komangosanusa CLUA. Mo paHHbIM He3aBucK-
MbIX HabniofeHni, CNYTHWK HaxoguTca Ha
opbuTe BLICOTON 783x797 KM, HaKNOHEHWEM
84.99° 1 nepuogom obpaueHns 100,68 MUH.
Cneuynanucram Bbina noctasneHa 3apava
no MMeKWMUMCcA Maccusam (oTOMETpUYec-
KOW WHMOPMaLMK MPOBECTU PEKOHCTPYKLUIO
BHEIWHEro BuAa W ONpepenuTb MapameTpbl
opuentaumn KA USA-81 B mpocTpaHcTee.
Ons 3toro aHanusuposanuce 11 KpUBLIX
6necka, NoONyYeHHLIX MPU Pa3nUyHbIX OTHO-
CUTENbHLIX NONOXKEHUAX «Habnioparens —
KA» u suaumom geumeHun KA c iora Ha ce-
sep (5-N), a Takxe c cesepa Ha tor (N-S).
CpasHeHWe KPUBbIX NO3BONMND CPa3y Xe
cAenartk BbiBOJ O YETKO BbIDAMKEHHOI| acuM-
METpMM paKypca 06beKTa Nno OTHOWEHWID
K Habniogatenio npu npoxoxaeHuax S-N u
N-S. 3 paHee npoBeAeHHbIX N0 3TOMY 06b-
eKTYy ONTWU4ecKHUX (B TOM 4WCNe W He3aBu-
CMMBIMW TpynnamMu Habnopatenen) u paguo-
NOKALMOHHBIX W3MEPEeHUA W3BECTHO, YTO OH
cTabunu3npoBaH BpaweHuem C NepuoaoM
1.2 ¢ +0.01 c. OgHako, Kak OKasanoch, Ha
WHTepBane OCHOBHOrO NEpWOfa BpaleHWs
CyllecTyeT NOBTOPAOWAACA CTPYKTYpa W3-
MEHEHUW APKOCTM, COCTOAWAA M3 LWeCcTH
ACHO BbIPAXEHHbIX W PaBHOOTCTOAWMX
Apyr oT gpyra oTaenbHbix nukos. W3 3toro
cnepyer Hanuyue B opMe CNyTHUKA CUM-
MeTpUiA BpalleHMA BNNOTL A0 WeCTOro mo-
papKka. HakoHel, otaenbHbie MUKW Ha KPUBOW
6necKa, COOTBETCTBYIOWME PA3NMYHLIM y4ac-
TKam Bpauwaloueics oTpamalouwei nosep-
XHOCTW, UMeloT, B 06LeM cnyyae, pasnuyHsle
GopMy M amnauTyay, UIMeHsIoWKecs ¢ pa-
KYPCOM [BWXEHUA, NPUYEM OAWH M3 HUX

PUT O pa3nnYHO reoMeTpUM 3TUX OTpaxKalo-
WMX YYACTKOB, YTO, NO-BMAUMOMY, CBA3AHO
B CBOIW 04Yepefb C OCODEHHOCTAMM (YHK-
LMOHANBLHOTO Ha3HavyeHuA Habnwogaemoro
CNYTHUKA.

He 6yay noapobHO OCTaHaBAMBATLCA M
YTOMNATbL YuTaTenei OnuCaHWeM aHanusa
Pa3NuYHbIX 0COBEHHOCTEN NONYYEHHBIX KpH-
BbiX Gnecka. Bce, KTO kenaeT 03HaKOMMUTLCA
C MONHbLIM TEKCTOM CTaTbW, MOTYT 06paTUTLCA
B pegakumnio HK. [Ins ocTanbHbIX CambiM UHTE-
PECHbIM, HaBepHoe, byner OTBET Ha BONPOC —
uTO XKe B WTOre nonyuyunocs? A noayyunca
«NOPTPET» annapara, NpeAcTaBNeHHbl Ha
PUCYHKe.

loKaszaHHbI Ha OAHOM TOpue Kopnyca
KOHYC HenofBuXKeH Nubo MMeeT oyeHb Mepa-
NeHHoe BpalleHWe no CpaBHeHWi € Obic-
TPOBPAWAIOWWMCA KOPNYCOM CYTHUKA. 3TOT
BLIBOJ, CNefyeT U3 HecoBNajeHua 0CH KOHY-
Ca C OCbK0 BPaLeHUs CNYTHUKA U COXPaHEeHH-
€M OpMEeHTaUWu KOoHyca B MPOCTPAHCTBE.
Kpome Toro, aHanua KpuBbIX Bnecka nokassi-
BaeT, YT0 ANWHa 0bpa3yLeil KoHyca Hemoc-
TOAHHA. W3mepeHHas no paHHbIM Habnioge-
HWIA HWKHAA TPaHMLUA OTHOWEHWA MaKCW-
ManbLHON W MAHWMANLHOM ANWHLI COCTaBNAET
2.3. YceyeHHbLI KOHYC HanpasfeH Cpe3om
NPUMEPHO Ha LEHTP 3eMIu BO BPEMA Npo-
neta 5-N. OpveHTMPOBAHHOCTbL YCEYEHHOrO
KOHYCa NO3BONAET aBTOpaM CTaTbd Mpeano-
NOXUTh, 4TO OH ABNAETCA AHTEHHLIM YCTPOM-
CTBOM (Hanpumep, ero KOXyxoM), npegHa-
3HaYeHHbIM ANA pa3BefblBaTeNbHbIX Lenew.

[ins onpepeneHus napameTpoB npo-
CTpaHCTBEeHHOM opueHTauuu KA Beina npea-
NOXeHa MOAEenb, OnucbiBaeMas CUCTEMOW
u3 36 ypaBHeHUN, pelWwus KOTOPYK aBTOPb
noNyYunu 3Ha4YeHWs napameTpos, onmpepe-
NAUMe HanpaBNeHUA OCel OpHUeHTauuu
o6beKTa (KMHETUYECKOro MOMEHTa, ocei
CHMMETPUN KOHYCOB W NPWU3MBI, YINOB KOHY-
coB). lpuBepeHHbIM PUCYHOK NPUMEPHO OT-
paXaer nonyYeHHyK pacyeTHLIM NyTeM reo-
METPUIO.

B ctatbe pgenaetcs elwe OAWH BbIBOJZ —
cTabWUNbHOCTL NPOCTPAHCTBEHHOW OpMEeHTa-

LMK YCeYEHHOTO KOHyca Ha cTabunu-

Hoi kopnopauuu (MAK) «Beimnen».

B 1996-1997 rr. Ha cneuuanbHOM
cTaHymmu ana HabnopeHuin UC3 «Koc-
MOT3H» B 3eneHyyke 6bin nonyveH ob-
WHPHBIA Maccue pesynbtatoe doro-

METpUYECKMX HabniogeHuin amepukaH-
ckoro WC3, ussectHoro kak Ferret D.
OduumanbHoe HauMeHOBaHWE 3TOrO
KA — USA-81. OH umeeT mexayHapoa-
Hoe obo3nayenwe  1992-023A
(92023001 B karanore CKKI) u Homep
21949 g katanore Kocmuyeckoro Ko-
mangosaHua CLIA. Annapar 6bin 3any-
weH PH Titan 2 c 6a3bl BaHpgeHnbepr 25

3MpOBaHHOM BpaUEHWeM CNyTHUKe
roOBOPUT O NPOTUBOBPAILEHMU KOHYyCa
N0 OTHOWEHMUIO K OCHOBHOMY KOpnycy.
A nockonbky npegnonoxenue o6 opu-
eHTauuMu OoCU NpPOTUBOBPALLEHUSA, HE
COBNafalolledn C 0Cbio BPALLEHWA camo-
ro CnyTHWKa, TOYHO Ha noAlC Mupa
BLIMAAUT HEEeCTeCTBEHHBIM, TO NpPOTH-
BOBpallleHWe KOHYCa OTHOCUTENbHO
OCH BpalleHWA NPUBOAMT K «NOKa4uBa-
HUIO» KOHyca Ha yron +23.8° oTHoCH-
TeNbHO TPacChl MONETA, YTO MOMET Wr-
paTb ponb MexaHu3Ma CKaHWpOBaHMA
Y3KOHanpaBneHHOW aHTeHHbl MO no-

anpens 1992 ropa. o paHHbIM ONTU-
YeCKMX HabntoaeHuid, NPOBOAMMBIX HE-
33BUCUMbIMKM CNELNANUCTAMM, CNYTHUK HAX0-
AUTCA Ha OKONONONApHOW opbuTe BLICOTOM
787x805 km (Hap cdepoil paguycom 6378.13
KM), HaknoHeHuem 85.01° u nepuopom ob-
pawenus 100.80 muH. CynTaerca, Yto 3tor
KA BbiNONHAET onpegeneHHble pa3BefblBa-
TeNnbHble QYHKUMK, OAHAKO TOYHOE ero Ha-

06w Bup cnytHika Ferret D, nonyyeHHbI

W3 aHaNU3a KPMBbIX BNECKA, C YYETOM BbIYMCNEHHBIX
XapaKTePHCTHK yceYeHHOro KOHYCa Ha nepegHemM
Topue kopnyca. [1]

COXpaHAET BbICOKYIO amnautyay B WKMPOKOM
AWanasoHe yrmoe naﬁnm,qeuus. Mo MHeHuD
dBTOPOB, nocnepHee 06CTOATENBCTBO OBO-

BEPXHOCTH 3emaun.

Bpope 6bl BCe acHo. Ho B mae-
uioHe 1997 roaa 6binK NpoBefeHsl NoBTop-
Hble thoToMeTpuyeckue HabnogeHus KA
USA-81, ogHako Tenepb yxe OHOBPEMEHHO
c HabnwopeHuem cnytHuka USA-32. Okasa-
N0Ch, YTO KpuBble BGnecka BTOPOro annapara
NoYTH 40 MeNoYei NOBTOPAIOT KpuBble Bnec-
Ka obwekta USA-81. Ho Mexpy HUMK ecTb
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NpUHUMNUansHan pasHuua: ecnu gna USA-81
MOUHBIA MUK MHTEHCUBHOCTM (COOTBETCTBYIO-
LWWit yceyeHHOMY KOHycy) HabniopaeTcs Tonk-
KO Npw npoxoxpaenuax Tuna S-N, a gna npo-
xompeHut N-S otcyrcreyet, To ana USA-32
TaKOW e NUK MHTEeHCMBHOCTM Habnogaercs
MMEHHO NpU npoxoxaeHun N-S, a B Mpoxox-
nenunmn S-N ero HeT. Kpome Toro, 06a o6bekTa
pacnonomeHsl Ha opbuTax Takum obpasom,
4TO HMKOTAA He HabNAAITCA KO[HOBPEMEH-
HO», TO CTb HAa MHTEepBane OfHOro Nonynepu-
ofa obpalweHus BoKpyr 3emnu (ans cnpasku
— yron Mexay nnockoctamu opéut KA USA-32
1 USA-81 coctaenser ~83.5°). 3t ocoben-
HOCTW NO3BONMAKM aBTOpaM CTaTbW cAenarb
cnepyouiMe npeanonoXeHns:

a) oba annapata He He3aBUCUMbI C TOYKK
3peHns Mx GYHKUMOHANbHOrO Ha3HaYeHus
npeAcTaBnaoT coboil HEKOTOPLIA KOMMNEKC
(nuBo yacTs ewe Honee cNOXHOTO KOMNNEKCA
annaparoB U cUCTeM) C OBWUMK BYHKUUAMM;

6) HanpaeneHWa MaBHbLIX KUHETUYECKUX
MOMEHTOB annapaTtoB pa3BepHyThbl Apyr OTHO-
CUTENbHO ipyra Ha yron 2q, rae g — yron Mex-
AY 0CbI0 KMHEeTUYECKOTO MOMEHTA 1 BEKTOPOM
CKOPOCTH B MOMEHT NPOXOMAeHUA 0ObekTa
Hapg cTaHuuer Habniogexus;

B) CKOpee BCero, annaparbl NonepemMeHHo
BLIMONHAKT OAHKU U Te e dyHKuun: cbop u
nepenayvy faHHbix. [pu nopknwoyeHUn K cuc-
TeMe ApYrux CNyTHUKOB MOTOK OAHOTWMHOM
MHGDOPMaLMK OT ABYX PACCMOTPEHHBIX MOXET
BooOwWe He NpepbIBaTLCA NPy IDGOM UX Op-
GUTaNLHOM MONOKEHUM».

Y70 3K, OCTAETCA TONLKO FOPAUTLCA HalK-
MW YYeHbIMW, KOTOpPLIE B CTONb KPWU3MCHOE
ANA CTpaHbl BPeMA NPOAO/IKAIOT NMPOBOAMUTH
perynapHele pabotel AnA obecneyeHus Ha-
LMOHANbHbIX WHTEPECOB W MOAAEPKaHNA Co-
OTBETCTBYIOWErO Ka4yecTsa M NONHOTLI Ucche-
AoBaHwuii. Tem 6onee, 4To NOAOGHbLIE UCCNEAO-
BaHWA Pa3MblBalOT OPeoN TaiHbl, OKYTbIBAIO-
WK COBPEMEHHbIE pa3BefblBaTeNbHble CryT-
Huku CLLUA. Kpome Toro, paGoTsl Takoro poaa
elle pas HamAAHO [OKa3blBalOT BeccMbic-
NEHHOCTb COKPLITUA OpEUTansHON WHopMa-
UMM — ONOPbI UCCNEAOBAHMIA — NO KaKWUM Bbl
70 HU Bbino KocMUyeckum obbexTam. Mpu Ha-
NMYMK 0BILEeAOCTYNHBIX PErynapHO 06HOBNA-
eMblX MapaMeTpoB OpOWTH, NO3BONAKWMX
onpeaenute mectononoxexne KA, nonoGHsle
uccnefoBanns (BOIMOXHO, NOA APYrUMU yr-
namu 3peHus) MoryT GbiTb NpoBeaeHsl 6onb-
LWKMM KONWYECTBOM He3aBMCUMBIX Habnopare-
neil, 06nagaowmx OTHIOAL HE TONLKO Mpo-
CTeAWMMN BUHOKNAMK M NOA30PHBIMK TPYBa-
mu. K coxanenmio, Kocmuyeckoe komaHaosa-
Hue CLWA (KK CLLUA) He Bbigaet nogobHOM MH-
dopMauuu 06 amepukaHckux BoeHHbiX KA
(HO 3T0 WX NONHOE NPaBo), a BOT OTEYECTBEH-
Hasa CKKI B 3ToM el BcemepHo nomoraer, Tak-
Me He BbiAaBas HMKAKMX 0BWenoCTYNHbIX
naHHbix no 3Tum KA. B To e Bpems, C KoHUa
1993 r. mexay CKKM u KK CLUA ocywecTens-
eTCA perynApHeiil 06MeH Katanoramu conpo-
BOM/aeMbix 00beKTOB. MpK 3TOM Hawa cnyx-
6a BbljaeT aMepMKaHCKOW CTOPOHE MOAHbIA
Katanor, BKNIOYAA U CEKPETHbIE amepuKaHc-

Tenesupenmue OyAer «CTAIMBATLY KaHapLEB

24 anpens.

M.Tapacenko. HK.

KoHKypcHas komuccua komnanuu Telesat
Canada noasena WTOTM HaUMOHANLHOTO KOH-
Kypca Ha Ha3eaHue ana Byaylwero KaHaACcKoro
CMyTHWKA HEMOCPEACTBEHHOTO TeMeBelaHus.

W3 36 ThicAY NpPefNOMKEHHbIX BAPUAHTOB
KOMMCCHA, COCTOALARA U3 3aCNYHEHHBIX AeATe-
neii HayKW W UCKyccTBa, Beibpana cnoso «Hu-
MUK». ITO NOHATUE HA MHYMTCKOM A3bIKE 03Ha-
yaer o6beKT UK CUy, CTATMBAIOLIME NpegMe-
Thl M yAepHuBatoLme ux emecre. (Haunyywmi

PYCCKMIA aHANOT, KOTOPLIN Mbl MOXEM Npegno-
HUTb — KCTAXKKAY, XOTA B KAYeCTBE Ha3BaHWA
CNYTHUKA 3TO CNOBO COBEPLWEHHO HE 3BYYMT.)

[lo MHEHWID npeanoXMBWENW Ha3zeaHue
spaya Lleinbl Popxepc, «cTAMKA UAKU Y4TO-TO,
YTO COEAMHAET BEelM BMecTe, COOTBETCTBYET
toMy, Kak Telesat o6veanHAET Hally CTpaHy
NOCPeACTBOM CNYTHUKOBOW CBA3W». HoBHIA
CNYTHUK HenoCpPeACcTBEHHOrO TeneseljaHus,
A0 CUX Mop MMeHoBaeluitca npocto Telesat-
DBS, B Hactoswee BpeMs W3rOTOBNAETCA W
ucneiteieaetca ¢upmoit Lockheed Martin
Telecommunications. Ero 3anyck ponxeH
COCTOATHLCA OCEHbIO 3TOrO roaa.

AnoHust xoTAT AeNaTb AelieBbie CTYTHUKHU

M.Tapacenko. HH.

AnoHCKMiA MHCTUTYT GecnunoTHbIX Koc-
MUYECKUX IKCMEPUMEHTOB Ha aBTOHOMHLIX
nnardopmax (Unmanned Space Experiment
Free Flyer Institute — USEF) «npo6usaer»
nporpamMmy, KOTOpas AOMKHA NO3BONWTHL
AnNoHckuM Gupmam Kk 2005 rogy co3paeatb
HWU3KOOPOUTANbHbIE CNYTHUKK CBA3W MO Le-
HaM, BAU3KMM K amepukaHckum. [lna 3toro
npeanaraeTcs, OTTankKuMBasch OT HbIHE pa3pa-
6arbiBaeMoit GecnunoTHOW BO3Bpalaemoi
cuctemsl Unmanned Space Experiment Reco-
very System (USERS), paspabotarb Tpu cnyT-
HUKa nof KoaosbiMu HasBaHuamu CFB 1,2 1 3
(ot aHrnmiickoro Cheaper-Faster-Better —
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«pewesne, Goictpee, nyqwen). Llensio 3Toi
nporpammsl ByaeT CHUXEHUE LEeHbl eAuHuY-
HOr0O KOMMEPYECcKoro CnyTHMKa, nogobHoro
KA tuna Iridium, po 1.5 mnpa veH (okono
12 mnH $).Cuctema USERS npepctasnset co-
601 800-KMNOrPaMMOBBIN CNYTHUK, KOTOPLIA
gonmkeH 6biTh 3anyieH B 2000 unn 2001 .
MNoapagynkom no Helt ABAAETCA KOpnopauyus
Mitsubishi Electric. [lns cHuxeHUsa cTtonmoc-
TV nocnepytowux annaparoe USEF Hamepesa-
eTCA CHATb W 3ameHuTb okono 200 ycrapes-
WKX M AOPOrOCTOAWMX KOMNOHEHTOB (B oC-
HOBHOM NMPOLECCOPOB W CheyuanbHbiX Nek-
TPOHHBIX U3feNuin), Ha AONK0 KOTOPbIX NPUX0-
autca 75-80% croumoctu KA USERS. [ins on-
pefeneHna HOBbIX NyTei CHUMEHMA CTOUMOC-

ke KA, a KK CLWUA uckniodaet takue KA u3
Bbilasaemoit MHdopmauun. He cnepyetr nu
W3MEHUTb CTONb HEpaBHONPABHOE NONOKe-
HWe u BbigaBatb nonydyaembie CKKM opbu-
TaNbHbIe NAPAMETPLI AMEPUKAHCKMX BOBHHBIX
KA Bcem wenaiowum, kak ato genaet KK CLUA
B OTHOWeHMW poccuickux KA BoeHHOro Ha-
3HavyeHua?

Ucmoyruku:

1. OxonosemHas acmpoHomus (Kocmuyeckuil
mycop). - M.: W3damenscmso «Kocmocurgopmy,
1998. ISBN 5-900242-25-0.

2. lpobnema 3a2pA3HeHuA kocmoca (Kocmuyec-
kuti mycop). - M.: W3damenbcmso «HocmocuH-
opm», 1993. ISBN 5-900242-04-8.

HOBOCTM

T USEF dopmupyet komuter u3 15 yenosek,
KOTOpble B OCHOBHOM HabWpalwTca cpepu 3a-
HATBIX B NPOW3BOACTBE aBTOMOGUNENH W Jo-
MalHen «yTBapu».

Ecnu unuyuatusy USEF ypactca sonno-
TUTb B XMU3Hb (ANA 4Yero rnasHbiM 06pasom
Hago ybenute MUHWCTEPCTBO WHOCTPAHHOM
TOProBAW U NPOMBILNEHHOCTH BLIAENNTH CO-
OTBETCTBYIOWMWE ACCUFHOBAHMA), Kopnopa-
uua Mitsubishi cmoma 6bl 3aHATE NO3WLKIO
Ha pbiHKE HM3KOOPOWTANbHBIX KOMMep4ec-
Kux annapatoB. [lo cux nop y Hee He Bbino
OMbITa B CO3[@HWM TaKWX CMYTHUKOB, XOTA
OH3a W NPOM3BOAMT reocTauUOHapHbIE CnyT-
HWKKW CBA3M CTapToBOW Maccoh ot 1.5 po
3 TOHH.
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Asiasat 3 nerur k Jlyxe unu Eme pa3 o monb3e rpaBUTALMOHHLIX MAHEBPOB

B.Aranos. HK.

Hayano atoit uctopuu 6bino nonoxeHo,
KaK HW CTPAHHO 3TO 3BYYMT, HEYOAYHbIM 3anyc-
kom KA Asiasat 3 Ha PH «[potou-K» ¢ pa3ron-
HbiM Bnokom (PB) AM3 25 pekabps npownoro
ropa. B tor gede 1Y Pb npw BTOpOM BKNioYe-
HuM npopaboTana okono 1 cekyHAb BMECTO
nonoxeHHsix 130, 1 annapar oKasancsa Ha op-
6uTe, BECbMA [aNeKoi OT pacyeTHoil -
203x36008 kM, 51.37°, 636 MuUH (NogPOBHBIN
oTyeT 0 3anycke cm. B HK N°26, 1997, crp.
45-48). B cnyyae ycnexa HOMUHaNbHasa opou-
Ta fONKHa Bbina MMeTh BeicoTy 9650x36000
KM, HaknoHeHue 13.15° u nepuof obpauieHus
13 4 47 muH 45 cek. MocneaHee o6CToATENbCT-
BO CNefyeT NoAYepKHYTh, TaK Kak B CBA3MW C
fansHedWnM pasBuUTMEM COBLITUI BCe cTanu
yTBep#aate, 4o Pb He BoiBen KA Ha reoctaum-
oHapHyt opbuty. Ho oH 3Toro u He Mor cae-
nare!!! CrapToBas macca Asiasat 3 cocTaenana
3465 Kr, yTo npumepHo Ha 1000 kr Gonble
MaKCMManbHOro BeCa, KOTOPbII C MOMOLW B0 Ta-
koro Pb u PH «[potoH-K» MoxHO poctaeuTb
Ha ICO. Ha ICO annapar ponxeH Gbin nepeiTy
¢ nomouislo cobcTseHHoit [1Y, HO ¢ Bonee Bbi-
COKOW OpBUTbI, UMEIoLLEel i OTHOCUTENBHO He-
Bonblioe HaKNOHeHHe.

Moamora npuina, KOHEYHO e, CO CTOPO-
Hbl 6aNNUCTUKOB. EJUHCTBEHHO BO3MOXHbLIM
BapWUaHTOM, KOTOPbIH MOT 66l NO3BONUTL OCY-
wecteute nepeog KA Ha CO u KoTopblit
Cepbe3HO PaccMaTpuBaNCA, CTan BapHaHT
nogeema anorea opbutel KA, obnet JiyHbi,
pa3BOpPOT NAOCKOCTM OpBUTHI C NOMOWbIO
rpaBuTauuoHHOro nons JlyHel, BO3BpalleHue
K 3emne ¥ nNepeBoj Ha OKONOCTALUOHAPHYIO
opbuty. WN3BectHo, 4To Npu NbbLIX Hayanb-
HbIX YCNOBUAX ABUKEHUA KOCMWYECKUIA anna-
part, cosepluanlmnii nepenet ot 3emnu k Jlyue,
BCceraa BXOAMT B cdepy rpaBuTaLMOHHOMO
peincrteus JlyHel ¢ runepbonuyeckon no oTHo-
WeHWo K JlyHe CKOpOCTbI0. ITO 03HAYaET, uTo
6e3 JONONHUTENbHBIX MEP, 3 UMEHHO, TOPMO3-
HbIX MMNYNbCOB, TAKOW annapat He CMOXeT
CTaTb CNYTHWKOM JlyHbl. 3TO 06CTOATENLCTBO
MrpaeT Ha pyKy B PeleHny NocTaBNeHHOoN 3a-
fauu. Kpome Toro, u3meHss napameTpsl 06-
NeTHOW TPaeKTOpWUM, MOXKHO NepeBecTu Koc-
MUYECKWI annapar Ha COBEPWEeHHO pa3nuy-
Hble TPaeKTOpuUW BO3BpalleHus k 3emne. [Ana
NoNy4eHUA MakcumansHoro 3tdekta Heob-
XOLUMO NPaBUNLHO BbIGPaTh MOMEHT Hayana
nepeneta, Wnu, B APYrux TEPMWHAX, naoc-
KocTe nepeneta. Cnepyet cpasy ckasars, YTo
peweHue 3TOM 3afayv B YCNOBUAX KECTKUX

17 mas, 03:00 UTC 8 masn, 01:00 UTC

Nepwrei, 420000 km

Koney man
leoctaymonapxan opbura,
36000 km

28 anpens, 05:00 UTC
214000 xm

TPAEKTOPHUA ITOJIETA
KA HGS-1

Bbixoa Ha TpaexTopuio nonerta k fyxe

13 man, 20:00 UTC
NMepecenexwin, 8000 km

lMocne 3anycKa Kas3anock 0YEBUAHLIM, YTO
«sbiTArMBaHue» KA Asiasat 3 ¢ HepacyeTHOW
opOuTEl Ha reocTalMoOHapHY0 ABNAETCA fe-
NoM coBepleHHo BesHapexHbiM. CTpaxoBble
KOMMaHMW TaKKe COrNacunmnch C 3TUM MHEHMU-
eM, 06vABME KA NONHOCTBIO HENPUIOAHLIM
AN UCNONb30BaHUA B NEpBOHAYaNbHbLIX Le-
nAxX, ¥ Bbinnatunu komnaHuu Asia Satellite
Telecommunications Co. Ltd. npuyutaiowyio-
ca cTpaxosylo cymmy. lepureit opbutel KA
661 nogHAT Ao 350 KM nyTeM BHAKYEHWR
6opTosoi 1Y B0 n3bexaHue HeKOHTpoONUpye-
MOTO CX0fa C OPBUTHI M NAJEHWA B HaceneH-
HbiX paioHax. Cam annapat nepectan 6biTb
cob6CcTBEHHOCTLIO KoMnaHuK Asiasat. Cneuna-
nuctel Komnakiuu Hughes, a TouHee, noapas-
penenua Hughes Global Services Inc., He
CMMPUIKMCL C BO3MOXHOM NoTeped CToNb Co-
BPEMEHHOIO ¥ MOWHOrO CNYTHUKA CBA3M W,
BUAMMO, CTaNW UCKATb BbIXOL, NpefBapuTent-
HO JOTOBOPMBLUIMCH CO CTPAXOBLIMK KOMMNAHMU-
AMM.

orpaHuYeHnit Ha GOpTOBOM 3anac TonnMea
BeCbMa HETPMBUaNbLHO. Teopus NOJOOHBIX Ne-
PEeneToB C Lebio UCNONb30BaHMA rPaBUTALM-
OHHOro nong JlyHel ans eeiseperuna KA Ha ICO
pa3paboTaHa AasHoO, HO Ha NPAKTMKE HK pasy
He npumeHanace. U peno Tyt He B Bannucru-
ke. CywecTsyer pag npobnem YUCTO TEXHU-
YECHOro XapaKkTepa, KOoTOpble 3aTpyaHAlT
npoeefeHue nopobHbIX MaHespos. M B nep-
BYIO OYepefb, 3TO OTHOCUTCS K CYLIECTBEHHO
pasHbiM TEMNEpaTypHLIM PEXWUMaM, B KOTO-
pbiX HAXOAWTCA KOCMUYecKWit annapar Ha IC0
U Ha Tpaektopuu obneta JlyHsl. MocnegHue
6onee cyposbl ¥ NPEAbABNAIT AONONHUTENb-
Hbie TpeBOoBaHMA K CMCTEMaM TEpMOperynn-
posaHua W anektponutaHua KA. Ho, Tak unm
uHave, cneynanuctsl HGS pewnnu ucnbitath
cyaboy.

B peweHWn cnoxHon Gannuctuyeckom
3afaum obnera JlyHsl € pa3BOPOTOM NMNOCKOC-
TH 0pBUTH Ha 51° W NocneayIoWnM BLIXOA0M
Ha CO cneuynanuctam komnaHwu Hughes

Space and Communications Co., paspaboras-
WKUM annapar n CNpoeKTUPOBABLIWM &MUCCUID
CNAceHUA», HEOLEHWMYK NOMOLULL OKa3an

nporpaMmHbiii  naket Satellite ToolKit
(STK)/Navigator, pa3pabotaHHblii KoMna-
Huei Analytical Graphics Inc. 3tor naker
npeacTaenfer coboi MOWHBIA WHCTPYMEHT
AN NpoBefeHWs MOAENWPOBaHWA, BCEBO3-
MOMHbIX PacyeToB W BU3yanu3auuu ux pe-
3yNLTATOB Ha Pa3NMYHbIX 3Tanax NpoeKTUpo-
BAHWA, CO3AAHUA U IKCNNyaTaLUK KOCMUYec-
Kux annaparoB. Cpegu pelaembix 3agay —
MOAeNUpOBaHUe MPOCTPAHCTBEHHLIX MaHEeB-
POB KOCMMYECKMX annapaToB C Lenbio nepe-
BOAa Ha Tpebyemywo opbuty. C noMowbio 370-
ro naketa u Bbina paccyMTaHa cepua MaHes-
POB, NO3BONAIOWAA annapary, BPEMeHHO Ha-
3BaHHOMY HGS-1, obneterts JIyHy W, BEpHYB-
WwKck K 3emne, nepeiT Ha OKONOCTaUMOHap-
Hylo opbwTy. O4yeBuWgHO, 4YTO NPOBOAUMASA
Brepeble noAobHas onepauus (He NNaHUpo-
BaBIWIAACA M3HaYyanbHo!), conpsxeHa c onpe-
[EneHHbIM PUCKOM W BRajensly CNyTHWUKA -
komnanuu HGS — npuwnocs 0cobo 0roBopuTh
3TOT BOMPOC CO CTPaXOBbIMKU KOMNAHUAMM.

W Bot BCe thopManbHOCTW pelleHbl, nnaH
noneta COCTaBNEH, Ha3eMHble CAyXObl roTo-
Bbl. OcTanace camas ManocTb — OCYLWECTBUTL
BCe 3aflyMaHHoe. HeyAWBUTENLHO, 4TO B Teye-
HWe NnepBbix ABYX Hefenb HUKaKoW uHdopMa-
LMW O TOM, HTO NPOMCXOLMT C BbIBWWM CnyT-
HUKOM Asiasat, He BbIN0 — BCE 0YeHb Nepemu-
Banu 1 6bino He fo npeccel. 0AHAKO cam dakT
TOTO, YTO «YTO-TO NMPOUCXOAMTY, CTan M3Bec-
TEH yXKe B cepefuHe anpens bnaroaaps pery-
NAPHO OBHOBNAEMBIM ABYXCTPOYHBIM INIEMEH-
Tam opouTel KA, dopmupyembim Kocmuyeckum
komaHgosaHuem CLUA u pacnpoctpaHaembim
Tpynnoi opbutansHoit uHbopmaunu Llentpa
um.fogaappa NASA. AHanus 3TUX 3NEMEHTOB
nokasblBaer, yto ao 12 anpens annapar 6na-
ronofny4YHo Haxogunca Ha opbute BbicOTOM
392x35980 km (3peck U panee — Hag cdepoit
papuycom 6378.13 KM), HaknoHeHWem 51.25°
W nepuogom obpaueHus 638.6 MuH. 12.04
okono 04:16 UTC 6eino nposeaeHo nepeoe
sintoveHue Y KA, nocne kotoporo anoreii
opbuTsl BbIN NOAHAT A0 ~63460 KM. 14.04
BTOpOe BKtoYeHue 1Y okono 18:15 UTC obec-
neynno nogbem anores fo ~74120 km. Mepu-
op obpalleHna npu 3ToM yBenuyunca go 1512
MWH. 16.04 okono 20:40 UTC TpetbuM BKN0O-
yeHuem [1Y annapar 6610 nepesefeH Ha opbu-
Ty € nepuogom obpawerus 1882 MuH 1 anore-
em ~87800 kM (BCe 310 BpeMsA nepurei ocra-
BaNCA NPAKTUYECKN NOCTOAHHBLIM — oKono 400
KM). 18 anpens o4yepefHOe BKAOYEHUE OKONO
03:50 UTC yBennyuno nepuoa ao ~2490 MuH 1
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MCKYCCTBEHHBIE CMYTHHKH 3EMNTH

BbICOTY anores ao ~108500 km. [lanee, cyas
N0 ABYXCTPOUHLIM 3n1eMeHTaM, Bbino nposege-
HO ewe Tpu BrnoYeHua 1Y — 23, 26 u 30 an-
pens (Bce — B Nepsoil NONOBMHE CYTOK NO
TpunBuuy). MocnegHee obecneynno nepexopn
KA Ha opbuty c nepuopom ~7.8 CyTOK U Bbl-
cotou B anoree ~320000 kM. OfHAKO HUKAKKX
NPUBA30K 3TUX MAHEBPOB NO BPEMEHU no
ABYXCTPOYHbLIM 3NEMEeHTaM CAenarb Henb3s, no
KpaiiHe# mepe, paboTtas C HUMU B CTaHAAPT-
Hoit Mogenu asuweHns SDP4 (e, kTo peantHo
paboTan ¢ ABYXCTPOYHLIMU 3NEMEHTaMU, 3Ha-
KOMBI C Helt). 3Ta MOAenb NPOCTO He NPUMEHM-
Ma ana opbuT C 3KCLUEHTPUCUTETOM Bonble
0.9. B npuHUMNE, 3N1EMEHTHI MOXHO WMCNONb-
30BaTb, HO ANA 3TOr0 HY)XHO 3HaTb, B KaKOW
MOAENH ABMKEHUA OHW nonyyeHsl. MockonbKy
apryMeHT nepurea OCTancA NPaKTMYeCKW He-
M3MEHHbIM C HaYana anpens, a BLICOTbl NOCTO-
AHHOM, €UHCTBEHHOE, YTO MOMHO yTBEp-
WAath, TaK 3TO TO, YTO BCE BKAWOYeHWA Y
(8 TOM Yyucne W TpU nocneAHux) Genn npose-
neHbl BOnM3M nepures opbuTbl. Brniouyexue
LY B ppyrux Toukax opbuThl HEUW3IMEHHO Npy-
geno 6ol K pa3sopory opbuTsl B NNOCKOCTH U
YBENUYEHUIO BLICOTHI NEPUTen.

Wrak, HGS-1 6n130K K pewatowemy poiBKy.
7 Mas, nocne Bo3BpalleHus annapara K 3emne,

pomKeH BbiTb NpoOBEAEH NOCNefHWUI MaHeep,
KoTOpblit 06ecneuut Boixoa KA Ha TpaekTopuio
obnerta JlyHbl. I ecnu Bce npoiifer HopMane-
HO, TO 16 man HGS-1 BepHerca K 3emne W ¢ no-
MOLbIO elle ofHOro Mavespa Bynet nepese-
[eH Ha OKonoCTauuoHapHylo opbuty. Kou-
KpeTHan Touka cTosHua KA ewe He onpegene-
Ha. 310 obycnoBneHo, B NEpBYI0 0Yepesb, He-
ONpefeneHHOCTbI0 BENWYUHbI OCTAaTKOB TONNW-
Ba Ha GopTy nocne npoBefeHus BCEX MaHeB-
poB. «[OCKONbKY Mbl NpeXAe HUYero noao-
6HOro He aenanu, To0 Mbl He 3HaeM TOYHO,
CKONbKO TONAuBa Mbl UcTpaTuM. KoHeyHo, Ml
MCXOAMM M3 Hauny4wWwux OUeHOK, Basupyio-
WHXCA Ha 35-neTHeM onuite NPoM3BOACTBA M
akcnayarauun KA, a Takie Ha KoMNbloTEPHOM
MOZENUPOBaHWUK, OAHAKO HET HUKAKUX rapaH-
TWiA», — ckaszan npeaupeHt HGS Pobept CeeH-
coH (Robert V. Swanson). Kcratw, gna Toro
4To6bI 06ECNeYUTL HAJIEHHYI0 OPUEHTALMIO U
ycroiuymsocTe KA npu nposegeHn MaHespos,
BbiNM pasBepHyTHl ABE OCHOBHblE napabonu-
YeCKWe aHTEeHHb! U NpoM3BeAeHa 3aKpyTKa an-
napara BOKpyr NpofoNLHOM OCK.

Hughes nonHoCTbIO camoCTOATENBHO
npouMHaHCUpoBan nposeeHne Bcei onepa-
umu. Ecnu KA ypnactca ssectn B 3Kcnnyara-
UMI0, TO OH MOMET ObiTb WCNONL30BaH AnA

obecnedyeHus CBA3W ONpefeneHHOro Kpyra
noNb30BaTeNnei, B YacTHOCTW, NpasuTens-
cTBeHHbIx. Kpome Toro, 6bina BoOCTUTHYTa A0-
rOBOPEHHOCTL CO CTPaxX0BILMKaMKU O TOM, 4TO
B cnyyae Beoga KA B 3kcnnyatauuio 1 nony-
yeHus npubeinm, nocnegHaAs byaer pasjenexa
CO CTPAaxOBbIMM KOMNAHUAMM.
CnpaBeanuBOCTH paav cneflyeT OTMETUTD,
4TO B Hallel CTpaHe TaKKe CylecTBoBany
npoektsl BelegeHna KA Ha CO c npomexy-
TOYHLIM 06neToM JlyHbl. [TocnepHuit U3 HUX —
soisegeHue KA «fiman» paspabotku HIMO
«JIHeprua» Ha PH «Monnua-M». Takas cxema
BbiBE€HMUA no3sonset goctaeutb Ha MCO KA
maccoi 1050-1150 Kr B 3aBMCMMOCTH OT Mec-
Ta CTapta, a nocne AopaboTKM Pa3roHHOro
bnoka J1 u pobaeneHns HOBOro anoreiHoro
Bnoka macca MomeT 6biTb yBenuyeHa A0
1200-1300 kr. OgHaKo 370 NOKa TONLKO Npo-
eKT Ha bymare — nepsbie gBa KA «fman» 6y-
LT 3anyLieHsl BCe TOW e HeyTOMUMOW No-
wapkoi «lMpotoH-K» BO BTOpOM nonoBuHe
3TOro roAa 6e30 BCAKOW NYHHOW NOMOLM.

lpu nodzomosxe Mamepuana UCNOAL30BANUCE
coobujerus komnaxui Analytical Graphics Inc. u
Hughes Space and Communications Co., @ makxe KHU-
2a «PaxemHo-KocMuyeckas Kopnopayus 3IHepaus
umeru C.11.Hoponesa», cmp. 482-484.

6pemeHuu 8 oghuce

n 87 pybneii c nepecsinkoii no noyme.
T B N s O A L PO P T e L. W T R VAR T A e T W
i Mopspok nprobpeTeHus MOXHO y3HaTh no TenedoHy (095) 742-32-99
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PAKETbI-HOCHTE/IH. PAKETHBIE BBUTATEJTH

Tabnuua 3anyckos PH «IIpoton» u «Ilporon-K»

Mo coctoaxuo Ha 01.05.1998

A.Bnagumupos
Ne  [flara Bpems NN Tun PH TunPE  Cep.Ne Cep.Ne OdmumansHoe Mupexc KA  Cep.Ne  Hmin, kM  Hmax, km Haknowe-  Mepuop :I"lp,uue-
‘n/n anycka  3anycka PH PB  Haumen. KA Hue,® it YaHuA
1 2 3 4 6 7 8 9 10 11 12 13 14 15 16 17
1 16.07.65 14:16 81/ 8K82 207 Mpoton-1 H-4 1 190 627 63.5 92.45
2 02.11.65| 15:28 81N 8K82 209 Mpotok-2 H-4 2 191 637 63°30' 92.6
3 24.03.66 8171  8K82 211 [NpoToH] H-4 3 [1]
4 06.07.66  15:57 81N 8K82 212 Mpotok-3 H-4 4 190 630 63.5 92.5
5 10.03.67 14:30:33 811 B8K82K+PB 11824 227-01 Kocmoc-146 11091 20 190 310 51.5 89.2
6 08.04.67 12:00:33  81J1 B8KB2K+PB « 11C824 @ 228-01 Kocmoc-154 11991 3n 186 232 51.6 88.5 [2]
7 28.09.67 01:11:54 811 8K82K 110824 = 229-01  12n [3oHa] 11991 4n [3]
8 22.11.67 22:07:59 | 81N 8K82K 110824 | 230-01  13n [3omHg] 11991 5n [4]
9 02.03.68 21:29:23 81J1 B8K82K+Pb 11(824 231-01 3oHp-4 11091 6n
10  23.04.68  02:01:27 @ 810N  8K82K+Pb | 11C824 | 232-01  15n [3oma] 11091 n [5]
11 15.09.68 00:42:11 81J1 B8K82K+Pb 11(824 @ 234-01 17 30Ha-5 11991 9n
12 10.11.68 22:11:31 81N 8K82K+Pb 11824 235-01 19 3oHp-6 11091 12n
13 16.11.68  14:40 81N BK82K 236-01 MpoTon-4 H-6 1k 255 495 51°30' 81.75
14 20.01.69  07:14:36 81J1 8K82K+Pb ' 110824 | 237-01 3oHp, 11991 13n [6]
15 19.02.69 09:48:15 | 810  8K82K+PB K 110824 | 239-01 Nlyna E-8 201 (7
16 | 27.03.69 | 13:40:45 | 811  8KB82K+PB | 110824 | 240-01 [Mapc] M-69 521 [8]
17 02.04.69 13:33:00 810N  8K82K+PB | 11(824 | 233-01 [Mapc] M-69 522 [9]
18 14.06.69 07:00:47 810N B8K82K+Pb | 110824 @ 238-01 [Nlyna] E-8-5 402 [10]
19 13.07.69 05:54:42 811 B8K82K+PB @ 11C824 242-01 JlyHa-15 E-8-5 401 240 870 126 2440M
20 08.08.69 02:48:06 8111 8K82K+PB 11C824 243-01 3oHp-7 11091 11
21 23.09.69 17:07:36 810N B8K82K+Pb @ 11(824 @ 244-01 Kocmoc-300 E-8-5 403 190 208 51°30' 88.24 [11]
22 22.10.69 17:09:59 810N 8K82K+Pb 110824 241-01 Kocmoc-305 E-8-5 404 193 205 51.5 88.2 [12]
23 28.11.69 12:00:00 811 8K82K+Pb | 11(824 @ 245-01 25n [Kocmoc] n1-3 1 [13]
24 06.02.70 07:16:06 81 BK82K+PE | 110824 @ 247-01 [NlyHa] E-8-5 405 [14]
25 1 18.08.70 06:45:00 81N BK82K 246-01 [rBMm] 8238 [15]
26 12.09.70 16:25:53 81J1 8K82K+Pb 110824 248-01 JlyHa-16 E-8-5 406 110 110 70 1459m
27 20.10.70 22:55:39 8111 8K82K+PB 11824  250-01 3oHa-8 11091 14
28 10.11.70 17:44:01 8111 8K82K+PB | 11(824 251-01 NlyHa-17 E-8 203 85 85 141 1456M
29 02.12.70 20:00:00 81J1 8K82K+Pb 11C824 252-01 26 Kocmoc-382 N1-3 2K 320 5040 51°35' 2423M
30 19.04.71 04:40:00 810N 8K82K 254-01 Caniot 17K 121 200 222 51.6 88.5
31 10.05.71 19:58:42 81J]1 8K82K+PbB - 110824 @ 253-01 Kocmoc-419 M-71 170 158.5 174 51.4 87.7 [16]
32 19.05.71 19:22:44 810N 8K82K+PB 11824 255-01 Mapc-2 M-71 171 1380 25000 48°54' 18400m
33 28.05.71 18:26:30 8111 8K82K+PB 11(824  249-01 Mapc-3 M-71 172 1528 214500 60 12c16403m
34 02.09.71 16:40:40 810N 8K82K+PB 11824 256-01 JNyna-18 E-8-5 407 100 100 35 1459m
35 28.09.71 13:00:22 810N 8K82K+PB 11824 257-01 JNyka-19 E-8/1C 202 140 140 40°35' | 2401m45c
36  14.02.72 06:27:59 810N 8K82K+PB 11C824 258-01 JlyHa-20 E-8-5 408 100 100 65 1458m
37 | 29.07.72 | 06:20:57 811 8K82K 260-01 [Cantor] 17K 122 [17]
38 08.01.73 09:55:38 81J1 B8K82K+Pb 11(824 259-01 NyHa-21 E-8 204 90 110 60 1458M
39 03.04.73 12:00:00 81N 8H82KH 283-01 Canior-2 11971 101-1 215 260 51.6 89
40 11.05.73 03:20:00 811 8K82K 284-01 Kocmoc-557 17K 123 218 266 51.6 89.1
41 21.07.73 22:30:59 811 B8K82K+Pb = 11C824 261-01 Mapc-4 M-73 52C |1.02 a.e. 1.63a.e. 2.2 556¢yT
42 25.07.73 21:55:48 81011 B8KB2K+Pb 11C824 262-01 Mapc-5 M-73 53C 1760 32500 35 24453m
43 05.08.73 20:45:48 81J1 B8K82K+Pb 11C824 281-01 Mapc-6 M-73 50N | 1.01a.e. 1.67a.e. 2.2 567cyT
44 09,08.73 20:00:17 810N B8KB2K+Pb  11C824 281-02 Mapc-7 M-73 51N | 1.01a.e. 1.69a.e. 2.2 574cyt
45 26.03.74 16:35:00 811 B8K82K+Pb  11(86 282-01 Kocmoc-637  119638MBM 211 35600 35600 0.25 23446M
46 29.05.74 11:56:51 810N B8K82K+Pb 110824 282-02 JlyHa-22 E-8N1C 220 220 220 19.6 130
47 25.06.74 01:38:00 811 8K82K 283-02 Canior-3 11971 101-2 219 270 51.6 89.1
48 29.07.74 15:00:00 810N B8KB2K+Pb 11(86  287-01 MonHua-1C 119658 38 35742 35850 0.1 1436.1
49 28.10.74 17:30:32 810N B8KB2K+Pb  11C824 285-01 JlyHa-23 E-8-5M 410 17 105
50 26.12.74 07:15 81N 8K82K 284-02 Caniot-4 17K 124 219 270 51.6 89.1
51 08.06.75 05:38:00 810N B8K82K+Pb 11C824 286-01 Benepa-9 4B-1 660 1510 112200 34.15 2898
52 14.06.75 06:00:31 810N B8KB82K+Pb 11(824 285-02 Benepa-10 4B-1 661 1620 113900 29.5 2963
53 08.10.75 03:30:00 81/ B8K82K+PB 11(86  286-02 Kocmoc-775 35752 35965 0.1 1442
54 16.10.75 07:04:56 @ 81N1 B8K82K+Pb ' 11824 287-02 [Nywa] E-8-5M 412 [18]
55 |22.12.75| 16:00 81N 8K82K+PB = 11(86  288-01 3n Pagyra 119638 11n 35774 35815 0.3 1436.1
56 22.06.76 21:04:00 81/ 8K82K 290-02 Canwot-5 11971 103 219 260 51.6 89
57 09.08.76 18:04:12 81J1 8K82K+PB 11(824M 288-02 JlyHa-24 E-8-5M 413 115 115 120 1459M
58 11.09.76 21:24:00 81N B8KB2K+Pb 11(86 289-01 5n Papyra 110638 12n 35817 35949 0.3 1440.0
59 26.10.76 17:50:00 81N B8K82K+PH = 11(86  290-01 JKpaH 119647 11n 35459 35606 0.3 1422.6
60 15.12.76  04:30 81in 8K82K 289-02 Kocmoc-881 11974 009 202 248 51.6 88.8
] Kocmoc-882 11074 009 199 232 51.6 88.6
61 117.07.77| 12:00 81N 8K82K 293-02 Kocmoc-929 11972 16101 221 298 51.6 89.4
62 24.07.77 00:15 200N B8K82K+PB  11(86 291-01 7n Papyra 119638 13n 36485 36708 0.4 1477.6
63 05.08.77 01:00 | 81N  8K82K 293-01 [Kocmoc] 11074 | 009M1/N [19]
[Kocmoc] 11974 0091/N
64 20.09.77 20:28 200N 8K82K+PB  11C86 291-02 JKpaH 110647 12n 35484 35634 0.4 1424.5
65 29.09.77 09:50:00 81N 8K82K 295-01 Canwot-6 17K 5 219 275 51.6 89.1
66 30.03.78 03:00 81 8K82K 292-01 Kocmoc-997 11074 205 232 51.6 88.7
Kocmoc-998 11074 204 225 51.6 88.6
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1 2 3 4 6 7 8 9 10 11 12 13 14 15 16 17
67 27.05.78 | 04:25 | 2001 | SK82K+PE | 11086 & 294-02 11n [3kpan] 110647 13n [20]
68 19.07.78 00:50 20001 B8K82K+P5  11C86  292-02 10n Panyra 110638 140 35842 36215 0.4 1448.5
69 |17.08.78 | 23:02 | 20011 | 8K82K+Pb | 11C86 | 297-02  14n [3kpan] 110647 157 [21]
70 09.09.78 06:25:39 8111 8K82K+Pb 11C824M  206-01 31 Benepa-11 4B-1 360
71 14.09.78 05:25:13 810 B8K82K+P5 11C824M 296-02 4n  Bewepa-12 4B-1 361
72 [17.10.78] 19:04 | 200N | 8K82K+Pb | 11C86 | 298-01 12n [3kpan] 110647 147 [22]
73 191278 15:15 | 2000  BKB2K+PH __ 11(86  295-02 17n _ Tlopusont 119662 11n 22581 48365 113 23440m __ [23]
74 21.02.79  10:49 2001 B8K82K+PE  11(86 | 294-01 13n IupaH 110647 16n 35780 35780 035  23u56m
75 25.04.79 06:44 2001 BK82H+PE 11C86 @ 298-02 151 Panyra 110638 150 35833 36093 0.4 1444.1
76 23.05.79 02:00 81N  8K82K 300-02 Kocmoc-1100 11074 102 204 224 51.6 88.6
Kocmoc-1101 11074 102 200 235 51.6 88.7
77 06.07.79 02:19 2001 8KB2K+P6 1186 = 299-01 21n  flopusont 110662 12n 36545 36620 0.8 1476.9
78 03.10.79 20:12 2001 B8K82H+Pb  11C86  302-02 231 Ikpan 110647 170 35516 35585 0.4 1424
79 28.12.79 14:51:00 2001 8HB2K+PH  11(86  303-01 24n  fopwsont 110662 130 36291 36321 0.7 1462.7
80 20.02.80 11:05:00 20071 BK82H+Pb 11C86  297-01 16~ Papyra 110638 16n 35775 35780 03 1435.9
81 14.06.80 03:49:50 20011 BK82K+Pb  11(86  303-02 270  fopusont 110662 150 36515 | 36515 0.8 24433m
82 15.07.80 01:35 200N 8K82K+P6 11C86 301-01 25n Ikpan 110647 197 35431 35517 0.3 1420.1
83 05.10.80 20:10 200/1 8K82K+Pb 11(86  300-01 19n Papyra 110638 170 35884 36009 0.4 1444.2
84 26.12.80 14:49 20001 BKB2K+Pb  11(86  304-01 32n Ikpan 110647 200 35398 | 35710 0.4 1424.2
85 18.03.81 07:40 200N BK82K+PH 11C86  306-01 18n Papyra 110638 18n 36551 36631 0.4 1477.4
86 25.04.81 05:01 20071 B8K82K 299-02 Kocmoc-1267 11972 16301 200 278 51.6 89
87 26.06.81 02:55 200N B8K82K+PH  11(86  305-01 200 Ikpan 110647 21n | 35585 35601 0.4 1428.4
88 31.07.81 00:38  200/1 8K82K+P6  11(86  301-02 22n Papyra 110638 197 | 36421 36631 0.5 1473.9
89 09.10.81 19:59 20071 8K82K+P6  11C86 310-01 36n Papyra 119638 20n | 35847 35042 0.4 1441.8
90 30.10.81 09:04 200N B8K82K+PH 11(824M 311-01 57  Benepa-13  4B-1M 760
91 04.11.81 08:31 200/1 B8KB2K+PE 11(824M 311-02 68  BeHepa-14  4B-1M 761 :
92 05.02.82 12:12 200N B8KB82K+PB  11C86  308-01 Ixpan 119647 220 35487 35818 0.4 1329.2
93 15.03.82 07:39:00 2001 B8K82K+P6 11C86  305-02 351  [lopusont 110662 14n | 36276 36364 0.7 1463.4
94 19.04.82 22:45:00 200N  BK82K 306-02 Canior-7 17K 125-2 219 278 51.6 89.2
95 18.05.82 02:50 20071 BK82K+PH  11(86  310-02 28n Kocmoc-1366  lewsep 11n | 35781 35853 1.5 1437.6
96 23.07.82 01:11 | 200N B8K82K+PE | 11C86 | 307-02  30n [3xpan] 110647 23n [24]
97 16.09.82 21:31 2000 8K82K+Pb 11C86  309-01 31n Ixpan 110647 24n | 35487 35818 0.3 1429.2
98 12.10.82 17:57 20071 8K82K+PH 11(861 315-01 1n  KocMoc-1413 110654 11n | 19060 19098 64.8 673.5
KocMoc-1414  1106547BM 19065 19080  64.82  673.44
Kocmoc-1415 1106547BM 19069 19079  64.81  673.50
99 20.10.82 19:26:00 200N B8K82K+P6  11(86 312-01 37n  [opw3oT 110662 16n 36380 36614 0.8 1472.9
100 26.11.82 17:13:00 20071 8K82K+PB 11(86  313-01 29n Papyra 110638 210 36650 36740 1.3 1480.2
101 24.12.82| 15:00 | 20071 8KB2K+Pb | 1186 | 314-01 33n  [Papyra) 110638 22n [25]
102 02.03.83 12:37:08 20071  8K82K 309-02 Kocmoc-1443 11072 16401 199 269 51.6 88.9
103 12.03.83  17:00 2000 8K82K+Pb  11(86  304-02 34n Sxpan 110647 18n 35619 35610 0.1 23448m
104 23.03.83 15:45:06 20071 8K82K+P6 11C824M 307-01  7n AcTpoH 1A 602 2000 200000  51.5 984
105 08.04.83 07:45 2007 B8K82K+P6  11C86  315-02 38n Panyra 110638 230 35870 35880 13 1440
106 02.06.83 05:38:39 200J1 8K82K+Pb 11C824M 321-01 81  Bewepa-15 4B-2 860 ~1000 ~65000  87.5 244
107 07.06.83 05:32 2000 8K82K+Pb 11C824M 321-02 91 Bewepa-16 4B-2 861
108 01.07.83 02:56:00 200J1 8K82K+Pb  11(86 & 314-02 39n  [lopusont 110662 170 36590 36612 1.3 1479
109 10.08.83 21:24:26 20071 8K82K+PB 11C861 317-01 2n  Kocmoc-1490 110654 12n | 19153 19160 64.7 674.0
Kocmoc-1491 110654 130 19160 19171 64.7 675.0
Kocmoc-1492  1106541BM 19152 19164  64.82  676.83
110 25.08.83 23:02 200N 8K82K+Pb  11(86  316-02  40n Panyra 110638 24n 36601 36623 1.3 1478
111 29.09.83  20:37 200N 8K82K+Pb  11(86  318-01 . 50n Ikpan 110647 250 36500 36640 0.4 1428
112 30.11.83 16:51:00 20071 8K82K+PE  11(86  308-02 41n  flopusont 110662 18n 35790 35970 1.4 1439
113 29.12.83 03:52:24 2000  8K82K+PB 11861 320-02  4n  Kocmoc-1519 110654 14n 19020 19130 64.8 674.0
Koemoc-1520 110654 150 19030 19140 64.8 674.1
Koemoc-1521 1106547 BM 19010 19134 6476  673.42
114 15.02.84 11:46 2001 8K82K+PB 1186 318-02 42n Papyra 110638 251 35941 35062 13 1440
115 02.03.84 06:54 2000 8KB2K+PE 1186  316-01 431 Kocmoc-1540  [lensep 12n | 35972 36040 1.4 1445
116 16.03.84 17:00 20071 8K82K+P6  11(86  322-01 44n 3kpan 110647 26n 35540 35580 0.1 1437
117 29.03.84 08:53 2000 8K82K+PH 1186 | 319-02 451 Kocmoc-1546 36001 36032 1.3 1448
118 22.04.84 07:21 20011 8K82H+PH 1186 | 312-02 46n  lopusonT | 110662 19n | 36120 36344 11.4 1463
119 19.05.84 18:11 2000 8KB2K+PH 11861 323-02 3n  Kocmoc-1554 119654 16n | 19010 19105 64.8 675.3
Kocmoc-1555 110654 1770 19040 19130 64.8 676.1
Kocmoc-1556  119654MBM 19129 19162 64.79  676.33
120 22.06.84 03:20:00 200/1 8KB2K+PB  11(86  319-01 47n Papyra 110638 270 35030 35120 1.3 1397
121 02.08.84 00:37:00 200N 8KB2H+PE 1186  324-01 481  [lopnsowt 110662 20n 35765 35795 1.5 1435
122 24.08.84 22:50 200)1 B8KS2K+PH 1186 32402 51n Ixpan 110647 270 35562 35580 0.4 1425
123 04.00.84 18:49:53 200N 8KB2K+PB 11861 320-01 51  Hocmoc-1593 110654 181 19101 19132 64.7 676.0
Kocmoc-1594 1100654 190 19107 19146 64.7 676.1
Kocmoc-1595  110654TBM 19173 19276 64.68  679.49
124 28.09.84 17:00 20011 B8K82K+PE 11(861 327-02. 6n HKocmoc-1603 Llenuna-2 852 877 71.2 102.2
125 15.12.84 12:16:24 20071 8K82K+P6 11C824M 329-01 11n Bera-1 58K 901
126 21.12.84 12:13:52 200N 8K82K+P6 11C824M 325-02 12n Bera-2 5BK 902
127 18.01.85 13:25:00 200/1 8K82K+PB  11(86  326-02 52n  [lopnsont 1100662 21n | 35002 35100 1.5 1403
128 21.02.85 10:57 20071 B8K82K+PB  11(86  327-01 49n HKocmoc-1629 36010 36159 1.3 1453
120 22.03.85 08:00 200N B8K82K+PB  11(86  328-01 53n Ikpa 110647 280 35560 35670 0.4 1426
130 18.05.85 01:28 200/1 8K82K+PB 11(861 330-02 7n  Kocmoc-1650 110654 200 19118 19130 64.8 675.8
Kocmoc-1651 110654 21n 19121 19133 64.8 675.9
Kocmoc-1652 1106547BM 19124 19137 64.8 676.0
131 30.05.85 17:59 200N B8K82K+PE 11C861 313-02 81  HKocmoc-1656 Lenuna-2 811 864 71.1 101.6
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132 09.08.85 00:01:00 200J1 8K82K+Pb  11C86 317-02  55n Papyra 119638 26n 35740 35831 0.1 1436
133 27.09.85 11:41:42 2001 8K82K 331-01 Kocmoc-1686 11972 16501 178 320 51.6 89.2
134 25.10.85 18:45 200N 8K82K+PB 11C(861 332-02 9n Kocmoc-1700 119669 11n 35671 35828 1.3 1434
135 15.11.85 17:29:00 2001 8K82K+PbE  11C86 326-01 56n Papyra 110638 28n 35791 35793 13 1436
136 25.12.85 00:43:28 20071 8K82K+PB 11C861 334-02 11n HKocmoc-1710 110654 22n 19157 19159 64.5 675
Kocmoc-1711 119654 23n 19110 19162 64.5 675
Kocmoc-1712  119654BM 19137 19180 65.0 677
137 17.01.86 13:20:00 200N 8K82K+PB 11(86 331-02 57n Papyra 119638 290 36482 36659 1.2 1476
138 20.02.86 00:28:23 200N 8H82K 337-01 Mup 17KC 12701 178 319 51.6 89.2
139 04.04.86 06:45:00 200N 8K82K+Pb 11(86 302-01 59n  Kocmoc-1738 leiisep 13n 36494 36672 1.25 1477
140 24.05.86 04:42 20001 B8K82K+PB 11(86 333-01 64n JIKpaH 119647 30n 35476 35619 0.3 1424
141 10.06.86 03:49:00 2000 B8K82K+PB 11(86 322-02 60n [opH30HT 119662 24n 36571 36614 1.4 1477
142 16.09.86 14:38:09 2000 8K82K+Pb 11(861 336-01 10n KocMoc-1778 110654 24n 19109 19154 64.8 676
Kocmoc-1779 119654 25n 19114 19148 64.8 676
HKocmoc-1780 119654 26n 19143 19149 64.8 676
143 25.10.86 18:43:00 200N B8K82K+PB  11C86  335-02 62n Papyra 119638 30n 36548 36716 1.3 1479
144 18.11.86 17:08:03 200/1 B8K82K+Pb  11(86 334-01 58n [opu30HT 110662 22n 35686 35813 1.4 1434
145 29.11.86 11:00 200N B8K82K 338-01 [Kocmoc] 1196683 303 [26]
146 30.01.87 12:19 200N 8K82K+Pb 11C861 341-01 17n HKocmoc-1817 119647M 11n 192 224 51.6 88.4 [27]
147 19.03.87 06:54:00 2000 8K82K+Pb 11C86  323-01 63n Papyra 110638 31n 35853 36087 1.3 1445
148 31.03.87 03:06:16 200J1  8K82K 336-02 Keaut 37K3 010 277 320 51.6 89.2
Cymebrbii 6nok  77K3 16601 383 406 51.63 92.38
149 24.04.87 15:42:54 2000 8K82H+PB 11C861 335-01 18n HKocmoc-1838 110654 30n 211 17548 64.9 312.2 [28]
Kocmoc-1839 119654 31n 211 17545 64.9 312.1
Kocmoc-1840 110654 32n 211 17550 64.9 312.2
150 11.05.87 17:45 20071 8K82K+PB  11C86 338-02 61n [opu3oHT 110662 23n 35024 35174 0.52 1401
151 25.07.87 12:00:00 2001 8K82K 347-01 Kocmoc-1870 110668 304 168 282 71.9 88.7
152 03.09.87 22:26:00 200J1 8K82K+PB  11(86 337-02 _ 65n JKpaH 119647 29n 35374 35565 0.4 1420
153 16.09.87 05:53:31 200N 8K82K+Pb 11(861 339-02 26n Kocmoc-1883 110654 33n 18802 19144 64.9 669
Kocmoc-1884 110654 34n 18919 19139 64.9 671
Kocmoc-1885 110654 35n 19127 19197 64.9 677
154 01.10.87 20:09:00 2001 8K82K+PB 11861 328-02 14n Kocmoc-1888 leiizep 15n 35861 35989 1.4 1443
155 28.10.87 18:15:00 2000 8K82K+PB 11C861 325-01 28n Kocmoc-1894 35729 35918 1.3 1438
156 26.11.87 16:28:00 200)1 8K82K+PB 11C861 330-01 29n HKocmoc-1897 119669 12n 35633 35779 1.3 1432
157 10.12.87 14:30:00 200N 8K82K+Pb 11C861 343-01 30n Papyra 110638 32n 34948 35049 1.4 1396
158 27.12.87 14:25:00 20071 8K82K+Pb 11C861 345-01 31n IKpaH 110647M 13n 35458 35945 1.8 1432
159 18.01.88 12:58 200N 8K82K+P6 11(861 341-02  21n _ [lopuaont] 110662 25n [29]
160 17.02.88 03:23:22 2001 8K82K+PB 11(861 346-02 32n Kocmoc-1917 119654 38n 166 194 64.8 87.9 [30]
Kocmoc-1918 110654 37n
Kocmoc-1919 110654 36n
161 31.03.88 07:18:00 200N B8K82K+P6 11C86  343-02 54n lopu3oHT 119662 260 36491 36634 1.4 1476
162 26.04.88 06:15:10 2001 8K82K+Pb 11C861 332-01 12n  Kocmoc-1940 35849 35849 1.2 24401m
163 06.05.88 05:47:00 20071 8K82K+PB 11(86 349-01  66n 3KpaH 119647 31n 35589 35653 0.4 1427
164 21.05.88 20:57:00 200N 8K82K+Pb 11C861 348-01 13n HKocmoc-1946 119654 39n 19121 19146 64.9 676
Kocmoc-1947 110654 40n 19112 19151 64.9 676
Kocmoc-1948 119654 41n 19122 19142 64.9 676
165 07.07.88 20:38:04 200J1 8K82K+Pb 11(824® 356-02 2n Doboc-1 10 101
166 12.07.88 20:01:43 2000 8K82K+PB 11(824® 356-01 1n Doboc-2 10 102 850 79750 1 76.54
167 02.08.88 00:04:00 200J1 8K82K+PB 110861 351-01 330 HKocmoc-1961  [leiisep 160 36220 36420 1.4 1442
168 18.08.88 22:52:00 200N 8K82K+PH 11(861 333-02 15n [opu3oHT 110662 28n 35733 35821 1.3 1436
169 16.09.88 05:00:47 200J1 8K82K+PB 110861 349-02 43n HKocmoc-1970 119654 42n 19118 19154 64.9 676
Kocmoc-1971 110654 43n 19119 19145 64.9 676
Kocmoc-1972 110654 44n 19127 19142 64.9 676
170 20.10.88 18:43:00 200/1 8KS82K+Pb 11(861 339-01 40n Papyra 119638 34n 36364 36525 1.5 1463
171 10.12.88 14:54:00 2000 8K82K+Pb 11861 329-02 19n 3KpaH 1190647M 12n 35475 35540 1.4 1422
172 10.01.89 05:05:25 2001 8K82K+PB 110861 350-02 42n Kocmoc-1987 110654 27n 19127 19142 64.9 676
Kocmoc-1988 110654 45n 19127 19143 64.9 676
Kocmoc-1989 NKA 1n 19118 19127 64.9 676
173 26.01.89 12:16:00 200 8K82K+PB 11C861 351-02 20n TopusoHT 110662 29n 36433 36582 1.4 1473
174 14.04.89 07:08:00 200)1 8K82K+PB 11C861 359-02 22na Pagyra 119638 33n 36488 36557 1.4 1474
175 31.05.89 11:31:59 200N 8K82K+PB 11C861 352-02 39n Kocmoc-2022 110654 28n 19095 19170 65.0 676
Kocmoc-2023 119654 29n 19124 19148 65.0 676
Kocmoc-2024 NKA 2n 19122 19154 65.0 675
176 22.06.89 02:35:00 2001 8K82K+PB 11C861 355-02 16n Pagyra-1 36486 36592 1.5 24432m
177 06.07.89 01:45:00 200N 8K82K+Pb 11C861 340-02 25n Topu3oHT 119662 27n 34970 35230 1.5 23421m
178 28.09.89 20:05:00 200N 8K82K+Pb 11C861 346-01 27n lopu3oHT 110662 31n 35641 35866 1.3 1434
179 26.11.89 16:01:41 200N 8K82K 354-01 KeaHt-2 T7KCO 17101 221 339 51.6 89.3
180 01.12.89 23:20:57 200N 8K82K+Pb 11(824M 352-01 10n paHar 1AC 1998 201424 51.5 984l4m
181 15.12.89 14:30:00 8121 8K82K+Pb 11C861 344-01 23n Papgyra 119638 36n 36510.6 35591.2 1.5 1475
182 27.12.89 14:10:00 20071 8KB82K+Pb 11C861 347-02 34n HKocmoc-2054 119669 14n 36372 36500 1.5 24429M
183 15.02.90 10:52:00 811 8K82K+PB 11(861 363-02 41n Papyra 110638 35n 35792 36076 1.3 1444
184 19.05.90 11:32:33 200N 8K82K+Pb 11C861 350-01 37n Kocmoc-2079 110654 46n 19119 19155 64.5 676
Kocmoc-2080 119654 51n 19121 19152 64.5 676
Kocmoc-2081 119654 52n 19120 19153 64.5 676
185 31.05.90 13:33:20 200N 8K82K 360-01 Kpucrann TTKCT 17201 220 346 51.6 89.9
186 21.06.90 02:36:00 200N 8K82K+PB  11(86 342-02  67n lopu30HT 119662 30n 35680 35811 1.5 1436
187 19.07.90 00:46:00 200N B8K82K+PB 11(861 340-01 24n Kocmoc-2085 leiizep 17n 36233 36418 1.4 1441
188 09.08.90 23:18:59 2001 8K82K+Pb 11(861 345-02 44n [3kpan] 110647M 14n [31]
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189 03.11.90 17:40:00 8111 8K82K+PB 11(861 @ 370-01 351 Topu3oHT 110662 32n 35616 35760 1.5 1431
190 23.11.90 16:22:00 200N B8HK82K+PB 11(861 348-02 451 Topu30HT 119662 33n  36488.9  36602.2 1.5 1477
191 08.12.90 05:43:01 200N 8K82K+PB  11C861 @ 366-02 47n Kocmoc-2109 110654 47n | 19027.8  19233.6 64.53 675
Kocmoc-2110 119654 48n  18971.3 = 19289.3 64.51 675
Kocmoc-2111 119654 49n 19119.8 | 19137.1 64.51 675
192 20.12.90 14:35:00 81N 8K82K+Pb 11C861 361-01 48n Papyra 119638 37n 35924.6  35953.2 1.3 1443
193 27.12.90 14:08:00 200N 8K82K+PB 11C861 342-01 46n Papyra-1 36418.8 36649.5 153 1473
194 14.02.91 11:31:56 20071 8K82K+Pb  11C861 344-02 38n Kocmoc-2133 35941 35941 2.3 24404m
195 28.02.91 08:30:00 8111 B8K82K+PB  11C861 @ 360-02 49n Papyra 110638 38n 34958.6 = 35030.1 1.4 1396
196 31.03.91 18:12:00 200N 8K82K 365-01 Anmas-1 110668 305 170.2 279.6 1217 88.7
197 04.04.91 13:47:12 200J1 8K82K+PB 11C861 @ 354-02 53n Kocmoc-2139 110654 50n 19137 19152 64.8 676
Kocmoc-2140 110654 53n 19138 19156 64.8 676
KocMoc-2141 110654 54n 19140 19160 64.8 676
198 02.07.91 01:53:00 200N B8K82K+Pb 11C861 373-01 50n [OpU30HT 110662 34n 35683 35880 1.4 1436
199 13.09.91 20:51:02 8171 8K82K+Pb 11C861 353-01 54n HKocmoc-2155 35850 35850 1.3 23456M
200 23.10.91 18:25:00 200J1 B8K82K+Pb 11(861 362-02 55n [opu3oHT 110662 35n 35998.3 = 36005.2 1.23 1447
201 22.11.91 16:27:00 81N 8K82K+PB = 11(861 353-02 51n Kocmoc-2172 leizep 18n 36296.7 36339.8 133 1463
202 19.12.91 14:41:00 81N B8K82K+Pb 11(861 355-01 52n Papyra 110638 39n 36430.9 36566.5 1.4 1473
203 30.01.92 01:19:12 81N 8K82K+Pb 11(861 372-02 59n HKocmoc-2177 110654 68n 19130.7 19169.8 64.8 676
Kocmoc-2178 110654 69n 19128.6 19167.9 64.8 676
Kocmoc-2179 119654 71n 191243 | 19168.1 64.8 676
204 02.04.92 04:50:00 8171 B8K82K+Pb 11C861 369-01 57n lopusoHT 110662 36n 35569.7 35684.7 1.5 1428
205 15.07.92 | 01:02:00 8111 B8K82K+Pb 11(861 371-02 60n fopusoHT 119662 37n 36483.7 36650.1 1.4 1476
206 30.07.92 04:59:01 8111 B8K82K+Pb 11(861 376-01 63n HKocmoc-2204 110654 56n 19131.1 19148.5 64.8 676
Kocmoc-2205 110654 72n 19130.5 191447 64.8 676
Kocmoc-2206 119654 74n 19152.0 19152.2 64.8 676
207 10.09.92 21:01:18 8111 B8K82K+Pb 11(861 363-01 61n Kocmoc-2209 35935 35935 1.3 24403m
208 30.10.92 | 17:59:00 81J1 B8K82K+Pb  11C861 372-01 58n IxpaH 110647M 15n 35576.0 35660.8 1°26' | 23447mM30c
209 27.11.92 16:10:00 81N B8K82K+Pb 11(861 364-01 65n [OpU30HT 110662 38n 36462.9 36518.2 3:3 1472
210 17.12.92 15:45:00 20011 B8K82K+Pb 11C861 357-02 64n HKocmoc-2224 35905 35920 2°12'  24402m32c
211 17.02.93 23:09:47 81N B8K82K+Pb 11(861 362-01 66n HKocmoc-2234 110654 73n 19122.5 19144.4 64.8 676
Kocmoc-2235 119654 59n 19119.8 19141.5 64.8 676
Kocmoc-2236 119654 57n 19115.1  19142.6 64.8 676
212 25.03.93 05:28:00 8111 8K82K+PH 11(861 358-01 67n Papyra 110638 42n | 36460.2 36559.9 1.4 1473
213 27.05.93 04:21:59 811 8K82K+Pb | 11C861 @ 364-02 | 69n [lfopu3oHT] 119662 39n [32]
214 30.09.93  20:05:59 81J1 8K82K+Pb  11C861 359-01 36n Papyra 119638 41n | 35852.9 35917.1 1.23 1441
215 28.10.93 18:17:00 81J1 8K82K+Pb  11C861 368-01 72n Topu3oHT 119662 40n 35754 35784.5 122 1435
216 18.11.93 16:54:59 81J1 8K82K+Pb  11C861 367-01 851 Topu3oHT 119662 41n  35036.6 35087.9 1223 23419m
217 20.01.94 12:49:00 81J1 8K82K+Pb 11C861-01 358-02  13n lanc 17971 11n 36091 36151 0°03'  24413M08c
218 05.02.94 11:46:00 81N B8K82K+Pb 11C861 375-02 83n Papyra-1 36448.4 36577.2  1°26'12"  24433m
219 18.02.94 10:56:00 8111 8K82K+Pb 11(861 376-02 73n Papyra 110638 40n 36453.0 36513.3 1°28' 1472
220 11.04.94 10:49:22 81N B8K82K+Pb  11C861 377-01 70n HKocmoc-2275 110654 58n 19108.3 = 19140.1 | 64°49'01" 11415mM00c
Kocmoc-2276 110654 60n
Kocmoc-2277 119654 61n
221 20.05.94 05:01:00 8111 B8K82K+Pb  11C861 357-01 71n lopu3oHT 110662 42n 34732.3  35022.6 @ 1°22'12" 23409m53c
222 07.07.94 02:58:51 8121 B8K82K+Pb 11C861 365-02 68n Kocmoc-2282 36125 36125 2.4 1449
223 11.08.94 18:27:46 81J1 8K82K+Pb 11C861 367-02 74n Kocmoc-2287 119654 67n 19124.0 19152.9 64.74 11415M48c
Kocmoc-2288 119654 70n
Kocmoc-2289 119654 750
224 21.09.94 20:53 200/1 8K82K+PB  11(861 381-02 86n HKocmoc-2291 leitzep 19n  35815.0 35900.5 @ 1°27'16"  23459M
225 13.10.94 19:19:00 2001 8K82K+Pb 11(861-01 377-02 1i1n JKcnpecc 119639 11n 35766.8 35856.0 0°13'02" 23457mllc
226 31.10.94 17:30:56 81J1 8KB82K+PH 11861 @ 361-02 ' 56n InekTpo 119652 1n 35856 35932 1°18'31" |24401M35¢
227 20.11.94 03:39:37 20071 8K82K+Pb 11C861 @ 371-01 97n HKocmoc-2294 110654 62n 19057 19146 64.8 11413m30c
Kocmoc-2295 119654 63n
Kocmoc-2296 119654 64n
228 16.12.94 15:00:00 81N 8K82K+Pb 11C861 @ 373-02 75n Jlyy 119669 13n 35685.3 35730.8 2°29'33" 23452M05c
229 28.12.94 14:31:00 811 8K82K+Pb 11C861 @ 366-01 62n Papyra 110638 43n 35909.5 35934.8 1°22'40" 24403m02c
230 07.03.95 12:23:45 20071 B8K82K+Pb 11C861 370-02  76n  Kocmoc-2307 110654 65n 19113 19150 64.8 11415M
Kocmoc-2308 119654 66n
Kocmoc-2309 119654 77n
231 20.05.95 06:33:22 81 8K82K 378-02 Cnektp 77KCO 17301 221.1 335.4 51.68 89.78
232 24.07.95 18:52:10 2001 8K82K+Pb 11C861 374-01 77n HKocmoc-2316 119654 80n 19104.8 19136.7 64.44  11415mM19c
Kocmoc-2317 119654 81n
Kocmoc-2318 119654 85n
233 30.08.95 22:33:00 20021 8K82K+Pb 11C861 369-02 78n HKocmoc-2319 leiizep 20n 35817.8 36000.2 1°38'34" 24402m23c
234 11.10.95 19:26:00 81)J1 8K82K+PbB 11C861 386-01 79n Jlyu-1 35860.4 35917.4 @ 2°56'12" 24401m17c
235 17.11.95 17:25:00 200J1 8K82K+Pb 11C861 @ 384-01 94n lanc 17971 12n 36055.6 36317.4 0°07'32" 24401mé42c
236 14.12.95 09:10:31 2001 8K82K+PH  11C861 378-01 80n Kocmoc-2325 110654 82n 19141.1 19145.8 64°48'16" 11414m59c
Kocmoc-2324 110654 78n
Kocmoc-2323 110654 760
237 25.01.96 12:56:00 2001 8HK82K+Pb 11C861 374-02 81n lopu3oHT 110662 43n | 36539.4 36659.4  1°22'43" 24437M48c
238 19.02.96 11:19:00 20071 8K82K+Pb 11C861 383-02 82n Papyra 110638 4é4n 236.7 36510.2  48°34'49" 10445M53c  [33]
239 09.04.96 02:09:01 8121 8K82K+PB M3 390-01 1in Astra-1F 12077.3  36003.5  7°31'17" 14440m05c
240 23.04.96 14:48:50 81N 8K82K 385-01 Npupoga 77KCK 17401 220.2 347.0 51.67 89.89
241 25.05.96 05:05 20001 8K82K+PB 11(861 379-01 100n [OpU3oHT 119662 44n 36496 36496 1°27' 24432m
242 06.09.96 20:37:39 81J1 8HK82K+Pb aM1 375-01 1n  Inmarsat-3 F2 36325.7  36330.8 2°30'40" 24421m16c
243 26.09.96 20:50:53 2001 8K82K+Pb 11(861-01 379-02 JKcnpecc 119639 12n 35762.6 35838.7 0°14'42" 23456Mé44C
244 16.11.96 23:48:53 20071 8K82K+Pb 1108240 392-02 Mapc-8 M1 520 1107 3407 51.6 [34]
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z 2 3 4 6 7

8 9 10 11 12

13 14 15 16 17

245 24.05.97 20:00:00 811 8K82K+PB & [M4

380-02 1n Telstar-5

6716 35799 Y5 12442m

246 06.06.97 19:56:54 20011 | 8K82K+Pb

17C40

380-01 Kocmoc-2344 119664

1516 2749 63.3 130

247 18.06.97 17:02:45 81)1 | 8K82K+Pb am2

Iridium 14
Iridium 12
Iridium 10
Iridium 9
Iridium 13
Iridium 16
Iridium 11

390-02  1n

514 536 86.4 95

248 14.08.97 23:49:14 | 20011 | 8K82K+Pb

11C861

381-01 Kocmoc-2345

34941 37747 1°18'  24402mé44cC

(5]

249 28.08.97 03:33:30| 811 | 8K82K+Pb AM3

387-02 | 3n PAS-5

8444 35955 14.2 13421m

250 14.09.97 | 04:36:54 81J1 8K82K+Pb M2

391-01 2n Iridium 29
Iridium 32
Iridium 33
Iridium 27
Iridium 28
Iridium 30

Iridium 31

513 539.5 86.6 95

251 12.11.97 20:00 | 2001 8K82K+Pb

11C861-01

384-02 Kynou K95K

35850.2  36027.5 0°05'38" 24403m49c

252 03.12.97  02:10:30 ' 81N 8K82K+PB AM3

382-02  2n Astra-16

10288 36020 12.33 14402m

253 125.12.97 | 02:19 8111 8K82K+PB M3

394-01 5n Asiasat-3

203 36008 51,37 636

[36]

254 07.04.98 05:13:03 81J1 8K82K+PB = [IM2

391-02  4n Iridium 62

Iridium 63
Iridium 64
Iridium 65
Iridium 66
Iridium 67
Iridium 68

255 29.04.98 07:36:54 200J)1 8K82K+PB

NMPUMEYAHWUA: KpacHbiM 1BETOM BblgeneHsl
aBapuMHbIE NYCKKU, B pe3ynbrate KOTOPbIX ronos-
HOI BNOK He BbIWEN HA HU3KYID OKONO3EMHYI0
opbuty. CHHMM UBETOM BbiJENEHbl aBapuilHble
NyCKK, B pe3ynsrate KOTOPbIX KOCMUYECKME anna-
patbl 66111 BbIBEAEHbI HA HEPACYETHbIE OpOUTLI U
UX WUCNONb30BAHWE NO LENeBOMY Ha3HAYEHUIO
HEBO3MOXHO WNK CYWECTBEHHO OrPaHUYeHo. 3e-
NIEHBIM LIBETOM BblieNeH yCnewH sl cybopbu-
TanbHblA NyCK.

1. [latel 1 BpemeHa AaHbl N0 AEKPETHOMY
MOCKOBCKOMY Bpemenu ([MB).

2. lna mexnnaHeTHbix KA, He Bbllwepwnx Ha
opbuUTYy NNaHeTbl, AaHbl NapameTpbl renuoLeH-
Tpuyeckoi opbutkl, ans KA Ha op6utax 3emnu,
NyHbl, Mapca u Benepsl — cooTBeTcTBYlOWEH
nnaHeToLeHTpuYeckon opbutel. Mapametpsl KA
Ha OpbuTax, OTAMYHBIX OT TEOLEHTPUYECKUX
BbIAENEHbI LBETOM.

3. BbiCOTbI AaHbl B KM, €CM HE NOMEeYeHo
ocobo (a.e. — aCTPOHOMUYECKAA eANHNLA).

4. HaknoHeHue JaHo B rpagycax, eciu He
nomeyeHo ocobo.

5. MNepuop obpaweHus aaH B MUHYTAX, €CIK
He NoMeveHo 0cobo.

6. B rpade «Mupekc KA» npueepeHsl KOH-
cTpyKTopcKkue obo3Havenua KA. Huxe npusepe-
Ha Tabnuua cooTeeTCTBMA 0603HAYEHMIA U HauMe-
HoBaHui KA.

7. B rpade «[lpumeyanua» AaHbl cnepyio-
WHe CHOCKK:

[1] 24.03.1966 OTka3s [1Y BTOpOIi CTyNeHu.

[2] 08.04.1967 MNpexpespemeHHOe oTAENE-
nue (O3 6noka [, BCNeacTBMe Yero BTOpPoe
BKNIOYEHWe GnoKa [] He NpOM3BOAMNOCH.

[3] 28.09.1967 Hezanyck psurarens 11[43
Ne¥233011 6noka -1 nepsoit crynenu. Paspy-
weHue PH Ha 97.4 cek noneta.

[4] 22.11.1967 HeBbixop, Ha peXum psurare-
na Ne4 1Y 8[1412K sTopoii cTyneHn u3-3a pa3py-
weHua conna Asuratens Ha 125.5 cek nonera.
Pa3pywenue PH Ha 129.9 cek noneta no Komavpe.

[5] 23.04.1968 ABapuilHOe BbIKNKOYEHHE
Y BTopoit ctynenn Ha 194.64 cek noneta. Ha
194.64 cek 0 6bin cBpolieH U NpoU3BeeHo oT-
AeneHue W cnaceHwe Kopabns Ha napawioTax.
CA npusemaunca B 500 KM OT cTapTa no Tpacce
nonera.

11€861

Kocmoc-2350

[6] 20.01.1969 1. Camonpon3BoNbHOE Bbl-
kntoyeHune psuratens N4 Y 8[411K Bropoi
cTynexu Ha 313.66 cek. 2. Ha 500.03 cek npo-
M30WNO CAMONPOW3BONLHOE BbIKNIOYEHWE ABU-
ratens 8148 ocHosHoro Gnoka 8[149 TpeTbeit
CTYyNEeHW W3-3a pa3pylleHUs MarucTpanu nura-
HUA FOPIOYUM rasoreHeparopa.

PH 6bina cHATa CO CTapTa M MCNonb3oBaHa B 3a-
nycke 02.04.1969.

02.04.1969 Ortkas peuratens 11[43
N2A233021 6noka 2 nepeoit cTyneHu Ha 0.02 cex.
PH ynana 86auzu MYy.

[10] 14.06.1969 He3anyck AY 6noka [ u3-
3a OWMOKN B CXeMe cUCTeMbl ynpasnenus. Mpu

Tabnuua cooTeeTcTBUA 0603HOYEHUA U HaOUMeHOBaHMIA KA

1A Actpox 8238
1AC paHar 37K3
10 Doboc 4B-1
11971 ONC «Anmas» 4B-1M
11072 TKC 5BK
11074 BA ONC «Anmaz» 77KCO
11091 KK 7K-N1 77KCK
119638 paHs 77KCO
119638[BM  [abapuTHo-BECOBO T7KCT
maket KA «lpaHb» 77K3
110647 3Kpan E-8
110647M IKpaH-M E-8N1C
119654 Yparau E-8-5
110654[BM [abapuTHo-Becosoi
Maket KA «Yparau» E-8-5M
119658 Monnua-1
110662 lopu3oHT K95K
119668 Mey-K, Mey-KY n-3
1106683 Mey-K
119669 Ansraup
17K 0C «3aps» («CantoT»)
17KC A0C «Mup»
17071 lanc
M1 Mapc-96 H-4
M-69 (2M) Mapc H-6
M-71 (3M) Mapc MKA
M-73 (3M) Mapc

[7] 19.02.1969 ABapwiiHOE BLIKNIOYEHUE
JBWrarenei nepsoi crynedu Ha 51.418 cek non-
eta. Paspywenue [0 u3-3a owubku B pacyetax Ha
NPONHOCT®.

[8] 27.03.1969 Ha 438.66 cex npou3owno
CaMONpOM3BONLHOE BLIKNKYEHWE [ABUraTens
8[148 ocHoeHoro 6noka 8[149 TpeTbei cTynexu.

[9] PH c cepuitHbiM Homepom 233-01 gonkHa
6bina ucnonb3osarbcs npu 3anycke KA 11991 Neg
14.07.1968, opHako BO BpeMa NpPeaCcTapToBOW
NOArOTOBKW NPOM30LLIEN NepeHagaye ¢ nocneayio-
Wum paspyweHuem 6aka okmcnutens Pb 110824.

CneunantHblil IKBUBANEHT NONE3IHOW HArpy3KK
Mmoaynb «KeaHms

Bexepa

Benepa

Bera

Moaynb «KpaHt-2»

moayne «Mpupopa»

moayne «Cnekrp»

moayne «Kpuctanny

OCB (hyHKUMOHANBHBIA CnyxeBHbIA 610K)
Jlyna («lyHoxop»)

Nyna (cnyTHuk JlyHbi)

JNyka (nocapo4Hbi annapar

C BO3BpalleHWeM Ha 3emnio)

JNyna (nocapoyHbii annapar

C BO3BpaLleHUeM Ha 3emni)

Kynox

3KCNEPUMEHTANbHbIA KOMNNEKC AN
otpabotku 1Y 6noka [} npu cemukparHom
BKNKOYEHUU B YCNOBUAX KOCMUYECKOTO
nonera no opéure UC3 no nporpamme,
MaKCHManLHO NPUBANKEHHOIN K Nporpamme
noneta komnnexca H1-13

MpoTtox-1

MpoTtox-2

naccueHeld KA «3tanoH»

cbpoce cpepHero nepexopHuka 6noka [ npo-
M30WN0 Pa3MblKaHUe LLENM, BCNEACTBUE YErD He
npowna KOMaHaa Ha 3anyck asurarens 11[158.

[11] 23.09.1969 Heszanyck pgeuratens
1158 6noka [1 npu BTOPOM BKIIOYEHWH M3-3a
OTCYTCTBUA OKUCAUTENS, BEITEKIWIErD BCNEACTBUE
HEe3aKpPbITUA Pa3fenuTenbHOTO KNanaHa OKUCu-
TeNs nocne Nepeoro BKIKYEHUS.

[12] 22.10.1969 Hesanyck pBuratens
117158 6n0Ka [ Npu BTOPOM BKAKOYEHUN.

[13] 28.11.1969 Otkas Y 8[48 Tpetbeit
crynexn Ha 556.5 cek. Ha 556.6 cex B3pbiB B
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paiioHe HIKHEero AHWILA BaKa ropioyero TpeTbei
cryneHu. OCTaTku TpeTbel CTyNeHM W ronoBHOMO
6noka /113 paspywunuce B NAOTHBIX CNOAX aT-
Moccepsl ¥ ynanu B 200 KM cesepHee r. XapbuH
Ha Tepputopun KHP.

[14] 06.02.1970 ABapuiiHoe BbiKNIOYEHWE
Ha 127 cek HopMansHo paboTasweil [1Y BTopoi
CTYNeHu BCNeACTBME NPOXOXAEHUA NOMHOW
Komangbl ot CBH.

[15] 18.08.1970 Myck no cybopbuTtantHoil
TPaeKTOpUM.

[16] 10.05.1971 He npousowno BTOpOro
3anycka Asuratens 6noka [ u3-3a Hesbijaun B
pacyeTHoe Bpema KomaHabl ot bLIBM.

[17] 29.07.1972 Paspywenue PH Ha 180 cek.

[18] 16.10.1975 Hesanyck 1Y 6noka [.

[19] 05.08.1977 Otka3 1Y nepsoii cTyneHu
Ha 53.68 cek.

[20] 27.05.1978 Monet 6bin NpekpalyeH Ha
119.51 cek no komanpae CbH Bcnegctene notepu
M3AenueM yCTOMYMBOCTM NO KaHaNaM BPaleHus
W TaHraxa, Bbl3BaHHOW HECAHKLMOHUPOBAHHbLIM
oTKnoHenuem psuratens 11[143 6noka 2 nep-
BOW CTYNEHH.

[21] 17.08.1978 Otka3 Y BTOpO# CTYNEHU.

[22] 17.10.1978 Paspywenue Y 8[1411K
BTOPOM CTYNEHHU.

[23] 19.12.1978 KA BbiBefieH Ha HepacyeT-
Hyi0 OpOuTY M3-3a HewTaTHOI paboTbl Hnoka

[24] 23.07.1982 Asapus 1Y nepso# cTyne-
HW Ha 8 cek noneta.

[25] 24.12.1982 Ortka3 [1Y BTOpOW CTyneHu
Ha 230 cek.

[26] 29.11.1986 Aeapusa [1Y BTOpO# CTyne-
HU M3-33 BO3HWUKHOBEHWA BY-konebaHuii.

[27] 30.01.1987 He npousowno nepeoe
BKNOYeHue 6noka [M-2

[28] 24.04.1987 He npousowno BTOpOE
BKNloYeHue 6noka [IM-2. KA otgenunuck ot Pb
Ha HepacyeTHoi opbuTe.

[29] 18.01.1988 ABapus [1Y TpeTbei cTyne-
HU Ha 540 ceK.

[30] 17.02.1988 He npousowno nepsoe
BKAoYeHue Gnoka AM-2. KA ot Pb He otgenu-
NUCh.

[31] 09.08.1990 Aeapua PH.

[32] 27.05.1993 Bcnepcreune HapyleHus pe-

HUMA ANUTENBHOTO XPaHEHUA KOMMNOHEHTOB Ton-
NMBa NOBLICUNACH KOHLEHTPALMA MEAM, YTO Bbi-
3BaN0 M3MEHEHME XapaKTepPUCTUK TENNoBOro
pacWw1peHus Tonnuea. 1o, B CBOK 0Yepefb, Npu-
Beno K owwbke npu pacyete obvema Tonauea
BTOpOii cTynewu PH (3anpaeneHo MeHb-wee Ko-
NIMYECTBO TON/KMBA) W, KaK CNEACTBMUE, HEBOIMOX-
HOCTH BbIBEJ€HMA TrONOBHOTO Gnoka B cocTaBe
PB+KA Ha HU3KyI0 OKONO3eMHyI0 OpoUTY.

[33] 19.02.1996 He npow3owno BTOpoe
sinoyeHue 6noka [IM-2. KA otpenuncs ot Pb Ha
HepacyeTHoi opbure.

[34] 16.11.1996 He npousowno BTOpOE
BKnloyeHue 6noka [1-2. KA otgenunca ot Pb Ha
HepacyeTHoi opbure.

[35] 14.08.1997 HepacuyetHas opbuta Bbi-
BE/IeHUA B pe3ynbTaTe HEKOPPEKTHOTO BBOAA Yr-
noB B nonetHoe 3agaHue PH. [loBbiBegeHune Ha
pacyeTHyio opbuTy nocne otaeneHus ot Pb ocy-
LWecTBNeHo 3a cyeT BopToBoro 3anaca TonauBa
KOCMWYECKOro annapara.

[36] 25.12.1997 He npou3owno BTOpOE
BinoyeHue 6noka [IM3. KA otgenunca ot Pb Ha
HepacueTHoi opbuTe.

CraTucTMuecKas CBOAKA IO Pe3ynbTaTaM IKCIIyaTauu
PH 8K82K «Ipotox-K» u pasroxHbix 610k08

B npusoauMbix Hixe Tabnuuax npeacrasne-
Hbl UTOrOBBIE CTATUCTUYECKME JaHHbIE NO Pe3yNb-
Tatam nyckoB PH «MpoToH-K» kak B TpexcryneH-
4aToOM BapuaHTe, TaK M B BapMaHTe C PasroHHbIM
6NOKOM, BBICTYNAIOWMM B KayecTBe YeTBepToi
cTyneHu. Bce nycku paspeneHsl Ha ycnewHsle u
asapuitHble, a nocnegHue, B CBOIO OYepefb, Ha
aBpUWHBIE C BLIXOAOM Ha OpEUTY W aBapuitHbe
6e3 BbIxofia Ha opouTy.

Mpu pacyere HapewHoctn PH «MpoToH-K»
paccMaTtpuBanuCh ABa BapuaHTa — HafeKHOCTb
6asosoro BapuanTa PH (B coctaBe ToNbKO Tpex
CTyneHei, He3aBMCUMMO OT Hanuuua PB) U Hapex-
HOCTb KoMnnekca B coctase PH 8K82K u PB. Mpu
pacyeTe HafieHOCTH PB y4UTLIBANKUCH TONBKO T
3anycKu, B KOTOPLIX roNoBHOM 610K OTRENUACA OT
TpeTbei cTyneHu 1 6bina 3anyleHa WMKnorpamMma
pabotel P6. BapuaHT pacyerta HafeXHOCTH KOM-
nnekca npeAcTaBnfeT OTAENbHbIA MHTEpec, no-
CKONbKY MMeHHO Komnnekc PH+PB (a He otgens-
Hble ero KOMMOHEHTbl) ONpefenslT B LENoM
ycnex KOHKPeTHOTO 3anycKa, B YaCTHOCTH, C KOM-
MepYecKoi NoNe3HOIM Harpy3Koi.

Cnegyer 06patuTe BHUMAHWE Ha TO, 4TO W3
Yucna aBapuitHeIX nyckos 6e3 Bbixoaa Ha opbuTy
B [IBYX CNy4anx NpPU4MHONA ABNAETCA HEBKKOYe-
Hue Q1Y PB, Kotopoe pomkHo 6bino ofecneyunts
nepexop ¢ cybopbutansHoii TpaeKToOpuUM noneta
Ha HU3KYI0 OKONO3eMHylo opbuty. B 3tux aByx
cnyyasx Tpu ctynenu PH otpabotanu 6e3 3ameva-

Venewnbie
C Bbixogom
3xcr. 4x cT. Bcero Ha opbuTy
(4xcr1.)
25(824) 4(824)
10(824M) 1(86)
2(8240) 4(861)
60(86) 1(8240)
82(861) 1(AM3)
4(861-01) 1(PH)
1(17C40)
1(AM1)
3(AM2)
3(AM3)
1(AM4)
25 192 217 12
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HUiA. B opgHOM Xe cnyyae Tpu ctyneHu PH sbisenu
K'Y Ha HepacueTHylo onopHyio opbuty, a Pb oT-
paboran wratHo.

1. 06was HapeXHoCTs Tpex cryneHeii PH
«MpotoH-K» 3a nepuop JIKW, onbitHoR W wrar-
HOW 3KcnnyaTauuu coctasnfaetr 91.63% -
230(217+11+2) pa3 u3 251 npoBepeHHOro
nycKa Tpu CTyneHn 0TpaboTanu ycnewHo.

2. 06was HapexHocTb Tpex cryneteit PH
«MpoToH-K» 3a nepuop WTaTHOM 3KcnayaTauuu
(c01.01.1978) coctaBnser 94.74% — 180 (173+7)
pa3z u3 190 npoBefeHHbIX NYCKOB TPWU CTyNEHU
oTpaboranu ycnewHo.

3. Obwas HapexHocTe Komnnekca PH+PB
(Bcex mopudukaumit) 3a nepuon NIKW, onbitHow 1
WTaTHOM 3KCnayarauuu coctaenset 86.10% —192
NONHOCTBIO YCNEeWHbIX U3 223 NYCKoB.

4, 0bwan HapexHocts Komnnekca PH+PB
(Bcex MmopudMKaLMi) 3a NepuoA WTATHOW 3KCNAY-
arauuu (c 01.01.1978) coctasnser 91.91% -159
NONHOCTLIO YCNelwHbix U3 173 nycKos.

5. O6was HagewHocTs Komnnekca PH+PB
(uckniovas mopudukaumu 110824, 11C824M,
11C824® » 11(86) coctasnser 91.35% — 95
NOAHOCTBIO yCNewHbix U3 104 nycKos.

6. HapewHocts PB 11C824 w 11C824M
3a Becb NEpWoA 3KCnayaTauuWm cocTaBnser
85.36% — 35 pa3 u3 41 Pb otpaboranu non-
HOCTbIO YCNewWHo.

Asapuittible
be3 Bbixoga Ha opbuty
3xcT. 4x CT. u3-32 4% CT. U3-3a Bcero

asapuu PH asapuu PB 4x CT.
9(824) 2(824)
5(86)
3(861)

3 17 2 19

7. Hapexnocts Pb 11C86, 11(861, 11C861-
01 ¥ ux Kommepuyeckux mopudukauui (AM1,
M3 u [IM4) 3a Becb nepuog 3KCNNyaTauum co-
cTaenser 96.20% — 152 pa3a u3 158 Pb otpabo-
Tanu NONHOCTLIO YCNEWHO.,

8. HapexHOCTb HaxopAaWKXCA B HACTORWEe
BpeMs B 3kcnnyarayum Pb 11861, 11C861-01 u
UX KOMMepueckux mogudukauni (OM1, M3 u
[IM4) coctaenser 94.85% — 92 pa3sa u3 97 Pb
oTpaboTanyt NONHOCTBIO YCNEWHO.

9. HapeXHOCTb HaxopAWMXCA B HacToAwee
Bpems B 3kcnnyarauuu PB 17C40 (OM-5) u ero
KoMMepyeckoit mogudukaumu (IM2) cocranser
100% - Bce 4 pa3sa Pb oTtpabotanu nonHoCTbIO
ycnewHo.

MockonbKky Haubonbwuii uHTepec npep-
CTaBNAET MMEHHO noKa3arens o6Wwen Hagex-
HocTu komnnekca PH+PB, ucnonb3yemoro npu
KOMMEpYECKUX 3anycKax, To UMeeT cMbich ocobo
BbIAENUTL TAKOW NoKasarens.

Mo cocroanuio Ha 01.05.1998 B kavecTse
NoKa3aTens HafeMHOCTU PaKeTHO-KOCMUYECKOro
KOMnneKca B8 cocTase TpexcryneHyatod PH
8K82K u Pb 11C861, 11C861-01, 17C40 u ux mo-
audukauumii (OM1, IM2, IM3, IM4) cnepyeT cuu-
Tatb BennyuHy 91.35%. MMpu 3TOM HapgemHOCTb
cobcteeHHo PH (nepebie Tpu CTyneHu B cocTase
Komnnekca) cocrasnaet 96.15% (100 u3 104), a
HapexHocTb PB (no BceM nepeyncneHHbIM MOAK-
dukayuam) — 95.05% (96 u3 101).

Bcero 3anyuieno

Bcero 3xcr. 4x cT. Bcero

34 28 251
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Mapkerusr poceuickux JPJ] Ha MeXAYHApPOAHOM PhIHKe

W.YepHbiid

HII0 «3nepromanr»

B cooTBetcTBMM C cornaweHusmu, Ao-
cturHyToiMu HIMO «3Hepromau» v KomnaHuen
Pratt & Whitney, geurarens P1-180 (gByxKa-
MepHas MogubUKaLMA MOWHOMO YeTblpexKa-
mepHoro PO-170, co3zpgaHHoro Ana nepeoi
ctynexu PH «3Heprus» u «3eHuT») Byaet yc-
TaHOBMIEH HAa aMepuKaHCKux HocuTenax. [ina
npoussopcTea PA-180 komnanus Lockheed
Martin Astronautics 8 1996 r. yupeauna Cl
«P] AMPOCC» (RD AMROSS) B coctaee HMO
«JIHepromaiw» 1 pupmel Pratt & Whitney (ot-
penenusa kopnopauuu United Technologies).

Oxono 400 paket Atlas III, koTopbie
npepnonaraeTcs 3anyctute B Gnumaiiwme 25
net, byayT ocHaweHsl asuratenamu PO-180
NpPOW3BOACTBA KaK aMepWKaHCKOro, Tak M
poccuitickoro npoussogcTea. 06 aTom 3aseun
Buktop Curaes, 3amMecTUTenb reHepanbHoro
avpextopa HMO «3Hepromaw» no BHelWHe-
3KOHOMMYeCcKoW peaTensHocTH. [pepcTasu-
Tenu npaeutensctea CoepuHenHbix LTatos
NOAYEPKWUBANM, YTO ANA PAKET, 3anyCKaeMbix
B PaMKax rocyAapcTBeHHbIx nporpamm (npu-
mepHo 130 nyckos), P[] fonxHbl U3roTaBau-
BatbcA B CLUA no nuuensun. [iBuratenu ana
KOMMEpYecKux nyckoB ByayT U3roTaBnuBaTh-
cA B XuMKax nog Mockeoi. Kpome cemeiictea
Atlas III, ator XP[l 6yneT ycTaHOBNEH Ha HoO-
cutensax EELV, kotopble pa3spabarteiBatorcs
Kopnopauueit no 3akasy BBC.

B.Curaes coobwmn, 410 KOpnopauua
United Technology, B koTopyio BxoauT Pratt
& Whitney, He 3auHTEepecoBaHa B NONHOM ne-
peHoce npou3soactea B CLIA, Tak Kak 3To
Nofpa3yMeBaeT OBNafeHUe TUNUYHO POCCHIA-
CKOW TeXHONOTWeW, 3aKynKy HeobXopuMoro
obopyaoBaHua 1 obyyeHue nepcoHana, uTo
HeBbIrogHo aenars B LLitarax. CroumocTs npo-
u3soacrea PO-180 B Poccun oueHusaetca
npubnuautensHo B 8-10 MaH §.

[Lorosop 0 WLEH3MPOBAHHOM NPOU3BOA-
CTBE CTPOrO OFPaHUYMUT YUCNO ABUraTenei u
nepuog ux npoussopgcrea B CLLUA, yTo He nos-
BOAWT MCNONb30BaTb POCCUMACKME HOY-Xay B
APYrux NpoekTax.

C mapra 1997 r. agguratens NPOXOAWT UH-
TEHCUBHbIE CTEHAOBLIE UCTIbITaHWA B Poccuu.
[leBATb U3 AECATH 3anNaHMPOBAHHBIX K UCTbI-
Tauuam HPI yxe HapaboTanu B obuwei cnox-
HocTu 9000 ¢, 4To aHanoruyHo bonee yem 48
nonetam Atlas IIIA, rne PA-180 gomxken otpa-
fotare 186 c. 06wWmit obbeM CTeH0BOWA Ha-
paboTKu K KOHLY MCNbITaHUIA B MiOHe 1998 .
nnanupyertca gosectu go 13000-14000 c.

«Ha pesynbrartax CTEHAOBLIX MCMBITAHMIA
Mbl CMOM yBeauTbCA, YTO WMeeM [eno c
OYeHb HAf|leXHON W NPOYHOI [BUraTenLHOM
ycTaHosko#, — 3aseun LkoH Kapack (John
Karas), suue-npesupeHt Lockheed Martin
Astronautics ¥ 3amecTuTenL pyKoOBOAWTENS
nporpammel Hocutens EELV. — Mbl ucnbiTeiBa-
NW OfMH M3 JBUraTenei BOCEMb pa3 B Teye-
Hue 1600 ¢ B obuieit cnoxHoctu 6e3 nepe-
Gopku. Korga aguratens Gbi1 OCMOTPEH, Mbl
NPaKTUYECKMU HE 3apercTpMpoBani U3HOCA.»

B mae 1998 r. npoToTMN NEpBoN CTyNeHu
PH Atlas IITA 6yger ucnbiTaH Ha OrHEBOM

cTeHae kocMuyeckoro yenTpa NASA um.Map-
wanna B Xautceunne, wt.Anabama. Bnepsuie
poccuitckuid Pl bynet paborate Ha amepu-
KaHCKOM rOCYfapCTBEHHOM WCALITaTENbHOM
cteHpe. (OrHeeble ucnbiTaHus pABuratene
PO-120 n HK-33 B8 CWA npoeogunuck Ha
cTeHaax, npuHagnexawux dupmam Pratt &
Whitney u Aerojet cootBetctBeHHo — Ped.)
lMepsbiit nonet paketsl ¢ P1-180 coctouTca B
nekabpe 1998 r., c TeM, 4TOBbl HayYaTb KOM-
Mepyeckylo akcnnyartauuio Atlas B 1999 r.

®IIT «]leurarenu HK»

16 anpens 1998 r. 8 Camape npownu
neperoBopsl MEXAY POCCHICKUMMK pa3paborT-
YUKAMW U NPOU3BOAUTENAMU aBUALMOHHBIX U
PaKeTHbIX ABUraTenei W3 cocrasa (UHAHCO-
BO-nipomblwneHHoi rpynnel (M) «[surare-
nu HK» n komnaHum Aerojet o nocraskax poc-
cuinckux PO HK-33 s CWA. Bcnepctsue
TOFO, YTO pe3ynbTathl NEpPerosopos He Gblau
foBefeHbl [0 WWPOKOW OBWeCTBEHHOCTH,
poccuiickme CMW nocnewwunu pacnpoctpa-
HUTb MHGOPMALWIO O TOM, YTO NeperoBop.l
33aKOHYMIUCh NPOBANOM.

Kak coobwun no TenedoHy cneyuansHo
pna HK Bepywwuit koHcTpykTOp «[lBUraTeneil
HK» Anekcanpp MeaHos: «OTHoweHua Aero-
jet — «[leuratenu HK» pa3suBaioTca oueHb
ctabunbHo, poBHO W nnaHoeo. [pegmeTom
neperoBopoB BbiNK OTHIOAL HE NOCTABKK ABM-
ratenei v He UX LeHa, KaK NUCanu Hawu rase-
Tol. 0 ueHe pa3rosopos Boobuwe He Bbino —
OHa y)e AaBHO onpefeneHa. [lenerauusa Bo
rnase ¢ Tomacom Mxopmxem danuynno (Tho-
mas George Fanchullo), pykosogutenem npo-
ekTa Aerojet «llepefoBble KOCMUYECKME ABU-
rarenbHble CUCTEMbI» NpUesXana Ana Toro,
yTOBLl HaMeTWTh NnaHbl AanbHeilero co-
TPYAHUYECTBA C CaMapcKUMW NpeanpuaTus-
MU, BXOAAWMUMUY B DTy,

Deuratenu HK-33 u HK-43 6binu paspa-
GoTaHbl B Hayane 1970-x rof0oB B CaMapcKoM
Kb H.[0.Ky3HeuoBa AnA COBETCKOM PpaKeTbl
H-1 u 6onee 20 ner xpaHUNUCh HAa WCAbITa-
TenbHoi Base npepnpuatua (ob6bekT nop
VCNOBHbIM Ha3BaHuem «XuM3asop»). lMocne
3aKNI04EHNWA A0roBOpa C Kopnopauuei Aero-
jet atn P[] npoxopaT gopaboTtky Ana nocne-
JyIoLeH YCTaHOBKM HAa MHOrOpPa3oBOM HOCH-
Tene K-1 komnanuu Kistler Aerospace. K maw
1998 r. nepepenke noaBeprca OfMH IK3emn-
NAp, 3aroTOBNEHO TAKXKe HECKONbKO KOMMNNeK-
TOB arperartoB Ana mMoauduKkauuu nocnepyio-
wux. Mo porosopy, Ans ocHawenua ¢nora
ceoux Hocutenei Kistler Aerospace sakynut
y Aerojet ot 9 o 15 HK-33 ana nepsoii cTy-
neHu u ot Tpex Ao natu HK-43 ana sTopoi
(3T UM PBI HECKONBKO OTAMYAKOTCA OT NpU-
BefeHHbIX B HK N28 n 9), npuyem U3 naptuu
MMEIOWMXCA fBUTaTeNneil ye BbibpaH 3K3em-
nAsp AnA YCTaHOBKW Ha nepebid netHulid K-1.
Kopnopauus Aerojet umeer Takme nNuLeH3u0
Ha NPOM3BOACTBO CaMapCKkux ABWratenei B
CLWA. B HacToswee BpeMmAa 3a OKeaHOM no
cneuuansHoW nporpamme ans Hocutens K-1
JCNewHo NPoXOAAT OTHeBble CTeHAOBLIE WC-
NbiTaHUA ye MoauduLUpoBaHHbIe 06pa3upl
HK-33. B yactHocT, 24 mapra aguratens
npopabotan 165 ¢ ¢ umutayuein otbopa Ke-

pocMHa Ha pynesble npuBoAbl. B obuwei
CNOXHOCTH NpoBefeHo 10 UCNBITAaHUKA, U3 HUX
NATb — A0 NEpefenku fBurarene, u natb —
nocne. B Amepuke nnaHupyetcs NpoBecTu
ele NATb «MPOXKMIOB», @ OCEHbIO HayaTh MC-
nbiTaHuA BoicoTHoro HK-43.

C poccuiickoit cTopoHsl pabotoi Hag HK-
33 pyKOBOAMT rMaBHblit KOHCTPYKTOP «[iBUra-
Teneit HK» BaneHTuH AHucUMOB. 3aHuUMalOT-
CA [ABUraTensMu Te e OTAENbl, KoTopbie pa-
6otanu no npoekty H-1.

A.VBaHoB onpoBepr pacnpocTpaHeHHyo
paHee MHHOPMaLMIO O «AEMNUHIOBOIA LEHE»
HK-33, rosopsa, 4TO0 yaenbHaa CTOMMOCTb
1 ToHHbl TArW pna psurateneit HK-33 u
PL1-180 npumepHO oauHakoBa. «MoXHO cka-
3aTh TAKKE, YTO HET HUKAKUX NPOTUBOPEYUHt
B noctaHoBke HK-33 Ha amepuKaHCKuil Hocu-
Tenb K-1 1 poccuiickyto pakety «fiman» pas-
pabotku FHKL, «Mporpecc». Hanpawueaetcs
aHanorus C CoBpeMeHHbIMKW aBuagBuratens-
MM, KOTOpble OAMHAKOBO Xopowo pabotawT
KaK Ha NepCNeKTUBHbIX OTEYECTBEHHbIX, TaK U
Ha 3apybexHbIX CAaMONETax», — 3aMETUA OH.

Pabotsl no «fAMany» npoaoNKaloTCA.
Mo mHeHuwo ¢ npeactasutenein ONM, B Hbi-
HewHei obctaHoeke PKA Gypet noapepu-
Batb HK-33. Ceituac, korga TpygHOCTH C WC-
NoNb30BaHUEM HOCUTENA «3eHuT-2» Ans
HYXJ rOCYAapCTBEHHOM KOCMUYECKOW npo-
rpammbl Poccum o4eBUAHbI, CTAHOBUTCA aKTy-
anbHbIM NPOEKT Hocutens «fman» rpyso-
NOABLEMHOCTLIO OKONO 12 T, NOTMYECKM BbITE-
Kalowuin u3 nporpammel «Pycb». PeansHocTtb
OCYL|ECTBNEHUA 3TOr0 NPOEKTa KOCBEHHO
NOATBEPHAAET y4acTHe B ero MHaHCMPOBa-
HWUM TaKo# opraHu3auum, kak PAO «lasnpomy.
Kak M3BecTHO, B Ka4YecTBe NPOMENKYTOYHOrO
BapMaHTa A0 HEJABHETO BPEMEHMN PaccMaTpu-
Banacb YCTAHOBKA Ha LeHTpanbHblit 610K noc-
nepHer moaucdukauuu «Pycu» geuratens Pl-
120K (manoebicoTHbli BapuaHT PO-120 pas-
pabotku HNO «3Hepromalu» o BTOPO# CTyne-
Hu PH «3eHut-2»). 0gHako npou3BOACTBO
peuratens PO-120K ewe npepcrouT ocBOUTb.
B HactoAwee Bpema B HIMO «3Hepromaws
nayT pabotel no nepekomnoHoske Pf-120,
CBA3aHHLIE C YCTAHOBKOW KapAaHHOro noa-
Beca U T.n. lpeanpuaTe Xe 3arpyxeHo
Temoi P[1-180. HanpameHHOCTb paboT xapak-
Tepusyet cnefyiowmuin GakT: 8 TOT MOMEHT,
korga npeacrasutenu Kistler Aerospace senu
neperoBopbl 0 NpuoBpPeTeHUH POCCHIACKOTO
psuratena ana K-1, oHm nocetunu HMO
«3Hepromaw» 1 ybeauauck B TOM, 4TO ceiyac
3T0 MpeanpuaTHe, MO BCEH BUAWMOCTH, He
CMOXET napannenbHO 3aHUMaTbCA ABYMSA
WPO. MoxHO paxe ckasaTb, Y4TO celvac
PO-120K cywecTByeT TONLKO B MaKeTe, B TO
BpeMA Kak umenoulerocs 3anaca HK-33 xsartur
Ha obecneyeHue Gonee uem 30 nyckos
«fimana» unu cozganune 10 K-1.

AmepuKaHCKue (UPMBI MMEKT nAaHbl
OTHOCMTENBHO WMCMONb30OBAHWA ABUraTenei
HK-39 u HK-31, co3paHHbIX B CBOE BpeMs Ans
BEPXHUX cTyneHei Toi me H-1. 3tn XPQ
MOTYT HaWTU NpUMEHeHUe B aBMALMOHHO-
KOCMUYecKux cuctemax Tuna X-34. Tak, B vac-
THOCTM, Ha BTOPOM 3K3eMnnape 3TOro an-
napata-geMoHcTpatopa 6yger ycTaHoeneH
peuratens HK-31.
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KB xuMaBTOMaTUKH

BpoxHoBNEHHOe ycnexaMmi pa3paboTku
TpexkomnoxenTHoro P[] Ha 6a3e kucnopop-
Ho-sopopogHoro PA-0120 ¥ BO3MOXHOCTLIO
CepuitHOTO NPOM3BOACTBA aMepukaHcKoro RL-
10 & Bopoxexe, Kb xumaBTOMaTUKK B KOOMe-
pauuu ¢ Rocketdyne sknwouunock B HOBbI
NPOEKT NO CO3[aHUI0 KUCNOPOAHO-KEPOCUHO-
Boro asurarens RS-76 3amMKHYTOM cxemsl. ITOT
HPL moxeT BbiTb UCNONL30BAH ANA OCHAWE-
HUA BO3BpAILAEMBIX KUAKOCTHBIX CTAPTOBBIX
yCKopUTenen HoBOM MOAUPUKAUMW CUCTEMbI
Space Shuttle, koTopble npoekTupyeT Boeing
Aerospace. B cnyyae ycnewHoro pasBuTMA

ByM MHOT0pa3oBbIX
W.Adanacses. HK.

38e30b1 8 NUHUAX Hepmexed,
Vxodaujue 8 beckoHeyHoCcms. ..
(u3 necru)

HeckonbKo ReCATUNeTHA Ha3aj NUOHepb!
aBWaLM COBEplWWNY PeBOMIOLNI0, BLIPBAB
NepBeHCTBO B TPY30NaccaXWpCKWX nepeBo3-
Kax Yy MOPCKOro, Xene3HOof40pOMHOro W asTo-
MobunLHoro Tpavcnopta. B Hawe Bpems psa
KOMMEpYECKMX KOMNaHWi CTPeMATCA CoBep-
WKtk NOAOBHLIA NPOPLIB, CAENAB KOCMUYECKME
NONETh! CTONb e peHTabenbHbIMU, Kak U aBUa-
nepenetsl. Ecam ux ycunua yseHyatotes ycne-
XOM, 3KOHOMUKA KOCMOCA B KOPHE U3MEHUTCA.

HecmoTps Ha MHOTOYMCNEHHbIE 3aBEepeHiA
B TOM, 4TO KOMMEpLManu3auua KocMoca aaer
peanbHble AeHLrU», Ha CeroaHs NPUBLINLHBIMK
MOXHO Ha3BaTb TONLKO OTHOCHTENLHO Y3Kue
CeKTopa KOCMOHaBTWKMW. 3TO, Mpexpe BCero,
3anycKW CNYTHWKOB CBA3W, HAaBUraLnn 1 AuC-
TaHLUMOHHOTO 30HAUPOBaHMA 3eMnu.

C nocteneHHbIM HackIWeHWeM reocTaluo-
Hapa, B30pbl Pa3paboTyMKOB KOMMYHWKALLMOH-
HbIX CUCTEM 0OPaTUANCHL K HWU3KOW OKONO3eM-
HoW opbuTe. [inA CO3AaHUA NONHOLEHHOI C1C-
TeMbl CBA3M C IM0GanbHLIM 0XBAaTOM Ha HU3KKE
0pbuTH C Pa3HbLIM HAaKNOHeHUeM HeoBXoAMMO
AOCTaBUTL LENble «CO3BE3[UA» CMYTHUKOB,
HaCcYWTbIBalOWWME AeCATKM M COTHKU annaparos.
3T0 4MCNO CTONb OFPOMHO, YTO MNpeBblWaer
BO3MOMHOCTH CYLIECTBYIOWErO pbiHKa MycKo-
BbIX yCyT.

3anyck Kamporo KOCMUYecKoro annapara
C NOMOLWbIO CErogHAWHNUX OLHOPA30BbLIX pa-
KeT-HOCMTeNel WCKNIYUTeNbLHO AOPOT — ero
cToumocTb Konebnetcsa ot 10 go 140 maH §,
1NN OKONO 25 TeicAY $ 33 Kr NonesHoro rpysa.
[na cpaBHeHWA MOXHO NPUBECTU U3BECTHBIN
npuMMep € naccaxmpckum naiHepom Boeing
777, KOTOpbIA Nocne Kawjoro nepeneta ye-
pe3 okeaH BbibpaceiBancs 6l Ha cBanky. Hbi-
HelWHKe OHOPa30BbLIE HOCUTENN — 3TO HeYTo
1Hoe, KaK moauduuupoBaHHeie MBP, B ocHo-
Be pa3paboTKu KOTOPbLIX Nexany He Tpe6osa-
HUA MO AOCTaBKe MaKcumanbHo Gonbuwoi
Maccel, a coscem apyrie npuHumnel. «Ceitvac
Mbl [JOMKHBI CTPOMTb TPAHCNOPTHbLIE annapa-
Thl, @ He apTUANepUACKUe cHapapbl», — 3a-
agun [Bpu Xapcow (Gary Hudson), rmasHubiit
UCMONHUTENIbHBIN IMPeKTop KoMnaHuK Rotary
Rocket — oTHocuTENBHO HeBONLWONW QUPMBI,
pa3pabartsiBalolied MHOrOpa3oBLid HOCUTEND
HOBOTO NOKONEHUS.
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NPOEKTa HOBLI OLHOKAMEpPHbIW ABWraTenb,
BAM3KMIA no TAre K AByxKamepHomy PO-180,
BypeT passuBatb DONbIWYIO TATY HA CErOAHAW-
HWIl AeHb B pacyeTe Ha ofHy Kamepy. CambimM
MOLWHbLIM ofHOKamepHbIM P 8 Mupe asnancs
amepukaHckuit F-1A (Tara Ha 3emne 816.5 Tc)
OTKPBITOW CXeMbl, pa3paboTaHHbii HUPMO
Rocketdyne B KkauecTBe ycoBepuweHCTBOBaH-
HOro BapuaHTa geurarensa F-1 nepeo# ctyneHu
«nyHHorox» Hocutens Saturn-5 v npowepwwil B
Hayane 1970-x ropgoB NOAHbLIA LWKN CTEHAO-
BbIX MCNbITAHWIA. CaMbIM MOLLHBIM OTEYECTBEH-
HblM oaHokamepHeiM XP[ 6bin PO-270 (tara
Ha 3emne 640 TC) 3aMKHYTON CxeMmbl, pazpaba-
ThiBaBWUACA B8 1962-1974 rr 8 HMNO «3Hepro-
Mall» ANA YCTAHOBKU HA «NYHHbLIE» HOCUTENW

B3opbl pa3paboTyMKOB, KaK W TPUAUATH
NIeT Ha3ag, CHoBa 0BpaTMAMCL K MHOropaso-
BbIM cucTeMaM. M0 MHEHWIO MHOrMX cneuna-
NIUCTOB, TONLKO 3aCTABMB PAKETY CAYHKMTb NOB-
TOPHO, MOMHO CHU3WUTE CTOMMOCTb [OCTABKM
rpy3a Ha opbuty B fecatb pas. OgHako ceityac
«MHOTOPA30BbLIE» YIKE He Te, 4TO ABaALaTh Net
Ha3aj, koraa paspabarbiBancs Warm 1 nogob-
Hble @My CUCTeMBl. 33 PefKUM UCKIKYEHHEM,
HabnlofaeTcs 3gakuin 3anuxBaTcKuin nogxom K
npobneme, NOMLITKA PELNUTE €8 HECKO/LKO 3K~
CTPaBaraHTHLIMK CNOCOBAMM W, NPAKTUYECKMU
NOBCEMECTHO, OTKA3 OT (YMHAHCOBOrD Y4acTus
rocynapcrea B paborax.

PakeTonnas Eclipse Astroliner
komnaxuu Kelly Space & Technology

Rotary Rocket — He eguHcTBeHHas dup-
Ma, Co3Aalolan MHoropa3soBblit Hocutens. Cy-
lecTeyeT eule, No KpaiHeld Mmepe, 4eThipe
aMepUKaHCKMe KoMnaHuu, paspabarbialo-
e aHanoruyHele npoektsl. 0gHaKo, B 0TNK-
YMe OT CaMbiX M3BECTHLIX U AOPOrMX annapa-
T0B, Takux Kak VentureStar komnanuu Lock-
heed Martin, npoekTsl HEGONbLWUX KOMNAHUA
He cTonb aMbULMO3HbI, HO ropa3go 6onee UH-
TEPECHBI U HEODbIYHBI.

Dupmbl-pa3paboTyMKKM «HOBLIX MHOropa-
30BbIX» BKNAAblBAOT B CBOM JETUWA pasHble
upen. 0 peatenbHocT kopnopauuu Kistler
Aerospace MOXHO npo4uTars B HH N29 1998 r.
B otau4ue ot Hocutena K-1 ¢ BepTMKanbHbIM
craptom, aee apyrue dupmsl Kelly u Pioneer
CTPOAT KOCMUYECKUE CaMoNeTbl C Topu30H-
TanbHbIM B3NETOM U NOCAAKO.

PaketonnaH Eclipse Astroliner (Byksans-
HO — «3Be3[HbLINA NaiHep «3aTMeHue») Komna-
Hun Kelly Space & Technology (r. Can-Bep-
HapAauHo, wr.KanudopHUA), No KOHUEnUUM
HanoOMWHAKWMIA JEMOHCTPATOP HOBbLIX TEXHO-

P-56 u YP-700, KOTOpble NPOEKTUPOBANUCH B
cepeanHe-KoHUe 1960-x rofoB COOTBETCTBEH-
Ho OKB M.K.flHrens u B.H.Yenomes. 3tot aBu-
ratenb TaK U He [OBENOCL JOBECTH A0 CTaguu
OKOHYAHMUA CTEHA0BbIX UCNbITAHWIA.

Xapakrepuctuku RS-76

Tara Ha ypoBHe MOpA 373 1c
Tara B BaKyyme 413 1c
Iyn.' Ha ypoBHE MopA 307 ¢
Iy, B BaKyyme 340 ¢
aBneHue B Kamepe 180 atm
Macca PQ 417

B cmamebe ucnons308anucek Mamepuanel Interna-
tional Launch Services, Kistler Aerospace, Rockwell
International, Air et Cosmos.

noruin X-34. IKcnepuMeHTanbHbie annaparsl
Sprint u Express, uarotoeneHHsle Ha base ca-
moneta-muwenn QF-106 v ucnons3yemble Kak
AEMOHCTPaTopbl KOHUENUUM, CTapTylT Ha
6op1y camoneta C-141 Starlifter ¢ BanetHoi
nonocel HUL vm.JIaHmu NASA unu ucnbita-
TensHoro ueHtpa BBC B nycteiHe Moxage.
Mocne cbpoca Ha 6ONbIWONA BLICOTE HAYHETCA
CaMOCTOATENbHbIA nonet no cybopbutansHoi
TpaeKkTopuu. MacwTabHo yBeNUYeHHBIR 3K-
Cn/yarayuoHHbIA annapar pa3mMepoM ¢ Wwarm
ByaeT NnogHMMATLCA Ha BLICOTY 7.5 KM 1 pasro-
HATLCA C NoMolLbio 6opTosoro XPL, Tn koTo-
poro noka He BblibpaH. Ha paketonnaHe moryt
ObITh yCTAHOBNEHbI amepuKaHckue Aerospike
unu RS-27 paspabotku Rocketdyne, nubo
poccuitckune HK-33 paspaboriun «[lurareneit
HK» unu PO-180 HMO «3Hepromaw». lMocne
OTKNIOYEHWA ABUraTens OTKPbIBAETCA rpy3o-
BOW OTCEK M NONe3Hbli rpy3 AOBLIBOANTCA Ha
opbuty asToHomHbiM POTT Star 48B wnu Star
63F dupmel Thiokol. Cam e Eclipse Astroliner
BO3Bpalaerca B atmochepy W coeepuiaer
NAaHUpPYIOWYI0 NOCAAKY HA a3pOApOM.

Ewe B oktaGpe 1996 r. Kelly nony4una ot
OTAENEHWA CNYTHUKOBOW cBA3M Gupmbl Moto-
rola (r.Haupnep, wWT.Ap1M30Ha) KOHTPAKT CTOM-
MOCTbI0 89 MAH $ Ha 3anyCK AECATU CNYTHUKOB
cucremsl Iridium 8 2001 r. B Byayuem Bo3-
MOXHO 3akniodeHue ropasgo Bonee gopororo
KOHTpaKTa Ha 3anyck npumepHo 500 cnyTHK-
koe B TedeHue 10 net. OpgHako fo Tex nop, no-
Ka Motorola He aana NONOXUTENLHOrO OTBETA,
Kelly akTMBHO MUIET CNOHCOPOB HAa NMOKpPLITHE
cymmbl B 140 mnH §, Heobxogumoi ans no-
CTPOMKM 3IKCMEpUMEeHTaNbHbIX annaparto W
Hayana pa3paboTku nonHoMacwTabHoro u3ge-
nus. [nA co3gaHus U ucnonb3osBaHua tnota
M3 [BYX IKCMNYATaLMOHHBLIX annapaTos Heob-
X0AUMO 450 MnH $.

Paketonnan Pathfinder («MNepsonpoxo-
peu») dpupmel Pioneer Rocketplane (r.J13itk-
Byn, wr.Konopapo) B3neraer ¢ a3poApoma ¢
nycTeiM (anA obneryexns) BakoMm oKMcAUTE-
Nf, UCNONL3YA ANA B3NeTa U pa3roHa aga Typ-
HopeakTusHbix apuratens F-100 dupmel Pratt
& Whitney, a yxe B nonete camoner-3anpas-
wuk nepenaet Ha Pathfinder xupkui kucno-
poa. Mocne 3Toro HauuHaeTcs (asa BbiBefe-
HUA PaKETONNAHa Ha BanNMCTUYECKYIO TPaek-
Topuio ¢ nomowsio PA-120 paspaborku HMO
«JHepromai», B anoree rpy3 BLIXOAWT Ha Op-
6uTy C noMmolbio COBCTBEHHOrO TBEPAOTON-
NUBHOTO ABUraTens.



Mo 3ambicny paspaboTuukos, oba pake-
TonnaHa (u Pathfinder, n Eclipse Astroliner)
MOTYT MCNONL30BATLCA ANA CPOYHON AOCTaB-
KW NOCLINOK, «KKOTOPbIE HYMHbl BaM CErofHs
nocne obefa», Kak BbIPa3uNCA OCHOBaTeNb
komnanuu Pioneer — Pobept 3ybpun (Robert
Zubrin), nbiTafsce npuBneYL WHBECTOPOB.
Pioneer noka cMor 4o6biTe TONLKO 3 MAH $.

Haubonee 3K30TUYHBIM, HO W CAMbIM WUHTE-
PECHbIM NPOEKTOM MOXHO Ha3BaTb Roton kom-
naHuu Rotary Rocket. Cnepys dunocodum
«CHayana fenai, a NOTOM npeanaraiy, pupma
NOKa He 3aKN0YMNa HW OfHOTO KOHTpaKTa Ha
3anyck. Hocutene Roton crapTyer BepTukans-
HO C NOMOLYBIO CneuuanbHo paspabarbigaemo-
ro P/l c konbLesbiM connoMm (aspocnaiik), a 8
KOCMOCe OT Hero OTAENAEeTCA CMyTHWK. 3atem
annapar BO3Bpalwaerca B atmoctepy ¥ npu-
3EeMNAETCA C NOMOLBI0 PACKPbIBAKOWErocs aB-
TOPOTUPYIOWErO BUHTA, Kak BepTonet. Munot
Maptu Capuran-Knwitv (Marti Sarigul-Klijn),
ObIBWHIA NETYUK-UCNbITaTeNs BM®, a HbiHE UH-
HEHep a3POKOCMUYECKOH NPOMBILUIEHHOCTH,
NPeAnoua YCTaHOBMTb MUHWATIOPHbIE paKeT-
Hble [BMraTenu Ha KoHuax nomacteil potopa.
OHu BynyT yaepKuBaTbL annapar npu 3aBuca-
HUMK, 4TO HEeOOXOAUMO ANA TOYHOW NOCAAKW.
Bonee Toro, CywecTByeT BapuaHT, COMAacHO
KOTOpPOMY pOTOp, PacKpy4yMBaloWuica C no-
MOLULI0 TAKWX PAKeT, MOMOMET HOCUTENO W
npu e3nete. Ewe 6onee nopazutensHo To, YTO
Roton bypet nunotupyembim!

Mo 3ameicny paspaborymkos, Roton Gyger
Of\HWM M3 CaMbIX [EWEBbIX KHOBbIX MHOropa-
30BbIX», NOCKONbKY 3TO ByaeT OAHOCTYNEHYa-
THIiA annapar, Takxe Kak v VentureStar.

KOHKYpEeHTbl CKenTMYeCKW OTHOCATCA K
BO3MOMHOCTH MCNONHeHWUA npoekTa Roton. Tyt
eCTb, B 4eM 3acoMHeBarbca! OfHako B cnydae
yCMexa, N0 MHEeHWI0 CTOPOHHWKOB MPOrpamMbl,

PAKETbI-HOCHTEJIN. PAKETHBIE ABHTATENTH

3TOT «KOCMUYECKWIA BEpTONeT» No3BOMWT pa-
3yMHO pacnopaguTLCA 3aTpavyeHHbIMU AeHbra-
Mu. Puyapp Cmutuc (Richard Smithies), npepn-
CTaBuUTeNb MHBECTUUMOHHOTO BaHka Barclays,
KOTOpbIi Npuenek okono 1 mapg $ Ana npoek-
Ta Iridium, nomor gocrate okono 25 MaH $ ot
YaCTHbIX BKNAag4YMKOB W YaCTUYHO ONNATUTL
pazpabotky komnaxuu Rotary. Mepsbiit 3anyck
IKCNEePUMEHTANBHOMO annapata HameyeH Ha
2000 r. ina 3kcnayatayMoHHOro BapMaHTa an-
napara Heobxogumo npumepHo 100 MaH $.

PaxetonnaH Pathfinder
tupmei Pioneer Rocketplane

0gHUM W3 KpynHeRrwWwux pepxarenen ak-
umit dupmbl Rotary Rocket asnsercs ussecr-
Hedwui nucatens Tom Knancu (Tom Clancy),
apTop GecTcennepos, HANMCaHHbIX B CTUNE
TexHo-Tpunnep: «0xota 3a «KpacHeim OKTAG-
pem», «rpel narpuotoB», «Bce cTpaxu Mupa,
«KpemneBckuit kapguHan» u T.n. Knaucu cka-
3an, 4T0 OH Aan AeHbrn U3 YUCTO anbTPynCTU-
yeckux nobympaeHuin. «f xody BUAETL KOCMOC
OTKPBITEIM ANnA 6u3Heca, AnA peansHoit pabo-

npoexruue XUPAKTEPHUCTUKH HOBBIX MHOTOPU30BbBIX HOCHTENEH

Opranu3zauma-paspaborumk  Lockheed Martin

HassaHue HocuTens VentureStar

CybnoapaaYnKu -

Hayano netHoix ucnbitanuin  Mepebii noner
npotortuna (X-33) -

III keapTan 1999 r.

Hayano KomMmep4ecKoi 2005r.
IKCnAyaTauum

Macca NI 1 napameTpel 11500 Kr va
op6uTbl opbury MKC
YnenbHan cToMMOCTb 2222

3anycka, $/Kr

CroumocTs paspaboTku 0r5p08mnpp $

KoHTpakTsl Ha 3anycK -

*) = HaknoHeHue opbuTel 52°,
**) - nonspHas opbura,

)
****) - 3KBaropuansHas opbura.

Kistler Aerospace Kelly Space & Technology
K-1 Eclipse Astroliner
Aerojet General, TRW,

Lockheed Martin Oceaneering Space
Manned Space Systems,

Systems,

Northrop Grumman,
Raven Engineering
Draper Laboratories,
Irvin Aerospace,
AlliedSignal
Aerospace
Electronics Systems

Certified Aviation,
Santa Barbara Aerospace,

Bropaa nonosuna 1998 r.

1998r.

I keapran 1999 r. Cepepuna 2001 r.

4500 Kr na 180 km,
2600 Kr Ha 800 km*)

012222 po 3777

500 mnH $ ana
nepsbix Tpex
HOCHUTEnen

100 maH $§
ot Space Systems/
Loral

~ HU3KaA OKONO3EMHas 0pbUTa (NAapaMeTpbl He YTOYHAIOTCA),

4500 Kr Ha 180 KM,
1575 Kr Ha 470 kM**)

44hs

140 mnH $ pna
nepeoro annapara

89 mnH § ot Motorola

Tbl, — CKa3an oH. — KoHeuHo, A 3acTpenioce, ec-
N 3Ta WTYKOBWHA NONETHT... (CMeX B 3ane)».

OpHaKo, HeCMOTPA Ha ONTUMWUCTUYHBIN
TOH 3asBneHui GonbWWHCTBA pa3paboTyu-
KOB, NPaKTUKA NOKA3LIBAET, YTO AAMe ropas-
no bonee KoHcepBaTUBHbIE U BNU3KME K OCy-
wecTBNeHUo pa3paboTKku annapatoB HeOMMU-
AAHHO NpeKpawanucb Ha CamoM nocnegHem
gTane paboT, HaTbiKafACb Ha TeXHWYECKMe,
JKOHOMUYECKMEe, NONUTHUYECKUWEe WM npoyue
TPyAHOCTH. YTO Y roBopuTh 00 3K30TUKE
«HOBBIX MHOrOPA30BbIX».

He BpaBasch B TexHuyeckue nogpobHoc-
TH, OTMETWUM, HanpUMep, YTO N0 aMePUKAHCKUM
3aKOHaM 3KCN/yaTaHTbl MHOFOpPa3oBbIX anna-
patoB, koTopble ByayT He Tonbko CTAPTOBATb
B Kocmoc, HO ¥ BO3BPALLIATLCA, ponmHbl no-
nyuuTh paspewenue PepepansHolt aBUaLMOH-
HoW apMuHucTpauuu FAA. OctaBue B cTOpOHe
MMEIWMUNA NpPaBUTENLCTBEHHYID NOAAEPHKKY
npoekT VentureStar, H1 ogHa U3 BbiWweynoms-
HyTbiX (DUPM HEe WMeeT TaKOro paspeleHus.
[na sbixoga u3s Tynuka Kistler nnauupyer uc-
NoNb30BaTh CBOK CMCTEMY ANA 3anyCKOB C
Kocmoppoma B ABcTpanuu. [Kopax Xbto3
(George Hughes), npesupent Rotary Rocket,
3aABWN N0 3TOMY NOBOAY: «Mbl He WueM Koc-
MOAPOMbI 3a rpaHuLeid. Mel xoTUM 3aKcnnyaTu-
POBaTh CBOK CUCTEMY MO 0BbIYHbIM NPaBUNaM
c Tepputopun CoepuHeHHbIx LitatoB». «Mbl
XOTUM NPefocTaBUTb aMEpPUKAHCKUM M3roTo-
BUTENAM CNYTHUKOB BO3MOMHOCTH /ieTath Ha
MHOTOpa3oBbIX HocuTensx. Y1o Moxer BbiTe
Nydlle, YeMm B3NeTaTh M CaAMTLCA HA OBbIYHbIE
aspoapombl 8 CLUA?» — gobasun Maiikn lanno
(Michael Gallo), ucnonHuTeNbHBINA BULE-NpeE-
3uaeHT Komnanuu Kelly.

B cmamse ucnons3osaxsl mamepuans! Fortune
u Space News

Pioneer Rocketplane Rotary Rocket

Pathfinder Roton

Thiokol Corp. Scalled Composites,
Advanced Rotorcraft
Technologies,
Aerotherm Corp.,
LunaCorp.

Hayano 2000 r. 1999r.

Kowey 2000 r. 2000 r.

2920 Kr Ha 810 km****),
2200 Kkr*+)

012322 po 3424

3150 kr+++)
2222

100 MnH $ ans -
nepeoro annapara
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Bnox IM peabunuruposan

30 anpens.
B.BopoHuH cneyuansHo ong HK.

29 anpens coctoancs sTopoii B 1998 rogy
crapt PH 8K82K «[potoH-K» (cepus 38402) ¢
pasroHHbiM Gnokom cepun [M-2 (110861
N296), wsrotasnusaembiMm B PKK «3Heprus»
um. C.MN.Koponesa. 310T nycK, KaK v 3anyck
ceMu cnyTHUKoB cuctemsl Iridium 7 anpens
(PH 8K82K cepumu 39102, pasroHHbli 6Bnok
[IM2 Ne4ll), Tome npowen ycnewHo. Tem ca-
MbIM pa3roHHeIi 6nok cepun [IM 6bin peabu-
NUTUPOBAH NOCAEe HeyAaYHOoro 3anycka 25 pe-
Kabps 1997 roga cnyTHuka Asiasat 3, npuHag-
nexauero komnawuu Asia Satellite Telecom-
munications Co. Ltd. (foHkowr, KHP). Torpa
CMYTHUK He Gbin BbIBEAEH Ha pacyeTHyio op6u-
Ty B CBA3W C OTKa3oM pasroHHoro 6noka M3
Ne5J1 npu BTOPOM BHAKOYEHMM.

Y1066l pazobpaTbCa B NpUYMHAX aBAPUN I
Bblpabotate HeobXOAUMbIE PEKOMEHAAUNH,
ye 27 nekabps COBMECTHbIM PacnopAXeHueMm
leHepansHoro gupektopa PKA H0.H.KonTesa
[nasHokomaupywowero PBCH B.H.flkosnesa
6bina cosgaHa MexsenoMCTBEHHAA KOMUCCUS,
npefcesarenem KOTopoi 6bin HazHayeH
nepeslit 3amectutens gupektopa LHWUA
mawunHocTpoerus H.A.AHdumos.

Komuccua npuctynuna K pabote
30 pexabpa 1997 ropa. Mpeacenarenio
KoMuccuM G110 NPeaoCTasNeHo nNpaso
npuBneKats Kk pabote Ha npasax ee 4ne-
HOB HeoBXoAMMbIX NpeacTaBuTenei
NPEANPUATHIA NPOMBIWNEHHOCTH, Hay4-
HO-MCCNefOoBaTeNbCKUX  WHCTUTYTOB,
BOMCKOBBIX YaCTen M BOEHHbLIX Npefcra-
BUTENLCTB. B TO e Bpems pykoBoguTe-
NAM NPeanpUATMIA U KOMaHAMpaMm BOA-
CKOBbIX YacTed npeanuceiBanock obec-
NeyuTh CO3AaHue HeobXopMMbIX ycno-
BUIH AnA paboThl KOMUCCUM M npepoc-
TaeneHue Heobxoaumelx ans ee pabotel
Marepuanos W fokymeHTauuun. Komuccua pon-
Ha Bblna NpeacTaBuTb CBOE 3aKNYEeHWe Ha
yreepxpaesue B PKA u PBCH po 30 sxBaps
1998 ropa.

Pabota komuccuu Buina obneryeHa Tem,
YTO Y Hee B pyKax 6bina BcsA TeneMeTpuyeckas
MHGHOPMALMA HA MOMEHT OTKa3a pasroHHOro
6noka. Tem cambiM y YneHoB Komuccuu Beino
[OCTaTo4HO MHQOPMaUuM, 4YTOOBI BBIACHUTL
NPpUYKUHY OTKA3d.

AHanu3 NPUYMH HeyaauHoro BbiBEAEHWA
KA Asiasat 3 cpasy ofBpucosan 4etbipe Bep-
CWMW OTKA3a ABUratenbHoW YCTAaHOBKM Bnoka
AM3 N25J1 npu BTOPOM BKAKOYEHUMU:

HecpabarbliBaHue ABUraTenbHOM YCTaHoB-
ku CO3;

HEeAO0CTaTo4HaA MOWHOCTL BYCTEPHOO Ha-
coca TypBo-HacocHoro arperara fBurarens;

OTKa3 Knanaxa ra3oreHeparopa gBurarens;

nonagaHue Ha Bxog paboyero Koneca Ha-
COCa OKWUCAUTENA MOBLIWEHHOTD KONWYecTBa
— ra3oobpa3Horo KWCnopoaa U3 NojocTu ox-
NayAeHna yNnopHOro NOAWMNHKWKA Yepes yee-
NMYEHHble 3330Pbl B NABAIOWMX KONbLAX W3-
3a BbIPaboTKW AHTUPUKLUMOHHOTO MOKPbI-
TWA, YTO NMOBNEKNo 3a coboi CpeiB Hanopa B
THA oxkucnuTens W pocT aaBneHua B Hacoce
ropioyero.
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B peaynbrate aHanu3a Tenemetpun Guino
onpeAeneHo, YTo BO3MyLEHUA opbuTansHoro
6noka npu otaeneHnu ero ot PH «lpoToH»
0Ka3anuch 6AU3KK K CpefHeoNbITHLIM, GopTo-
Bble cuctembl Pb Ha npoTaxeHun Bcero no-
NeTa, 0 BTOPOro BK/IIOYEHWA ero ABurarenb-
HOM ycTaHoBku, pabotanu 6e3 3ameyaHmuid.
Cucrema obecneyernn 3anycka Pb 8 Heseco-
MOCTW Nepej BTOPbIM BKAHYeHMeM cpabora-
na HopmasnbHO, obecneyne NoAKaTue Tonnu-
83 K 3a60pHbIM YCTPOCTBAM OCHOBHOIO JBM-
ratens. Komaxasl Ha 3anyck [1Y 6binu BbiAaHbI
B COOTBETCTBMU CO WTATHOW LUKIOrPaMMON.

MNocne KomaHabl Ha BTOPOW 3anyck oc-
HOBHOrO AABUraTens BCe mapameTpbl fBurare-
NA W3MEHANWUCH NPAKTUYECKMW LWITATHO B Teye-
Hue 0.2 cek, kpome napamertpa T-74 (Temne-
patypa CTeHKM rasosofa nocne TypouHSI).
[pagueHT HapacTaHus Temnepatypsl T-74
3HAYMTENbHO NpeBbllan CPefHeonbITHLIA U
yepes 0.2 cek 3ta Temnepartypa [oCTUMA
~700°C npy onbITHbIX 3Ha4eHnAx 400-430°C.

MNokasaHusa paTtyMka Temnepartypel nocne
razoreHeparopa T-75 He3HaYUTeNbHO Npessbl-
wany CpefiHeonbITHLIe 3HaYeHns (MHTepBanbl
onpoca TeMnepaTypHbIX AaTYUKOB 7 CeK).

Nocne 0.2-0.25 cex Bce mapametpsl Y
pe3Ko «ynanu», NOATBEPHAAA HEBbIXOJ ABM-
ratena Pb Ha pacyeTHblit pexum. B 3To we
BpeMaA BbiK 3aperncTpupoBaHbl BO3MYIWEHUA
opbuTansHoro 6noka no KaHanam TaHraxa,
PHICKAHKUA W BPalEHWA, CBUAETENLCTBYIOLME
0 NOABNEHUW 3HAYWTeNbHoW BOKOBOW Cunbl.
OpHOBpeMeHHO 3TO e NOCTOPOHHEW CUNoi
6bina OTKNOHEHa KaMepa OCHOBHOTO fiBUraTe-
Nf, YeMy NpOTUBOAENCTBOBANY yNpasnaioL e
TOKM pynesblX MallmH.

Mocne BO3HWKHOBEHMA OOKOBOW CuibI
ObiN0 3apPerucTpUPOBAHO NOCTENEHHOE CHMU-
eHue faBneHns B bake roproyero, BEPOATHO,
B pe3ynsrare ero NoBpexaeHua.

To ecTb, ecnu roBOpUTL NpOLLE, TO NO Te-
neMeTpuyeckoi MHHOPMaLMN Ha OCHOBAHWUM
[aHHbIX OT gat4uKa T-74 CTano NOHATHO, 4TO
NpoM30LWen nporap ra3oBofa nocne TypouHsl
TypBoHacocHoro arperata MaplweBoro ABura-
tens Pb. U3 mecta nporapa crana 6uth peak-
TUBHAA CTPYA pacKaneHHbiX ra3os, KOTOPasA U
co3pana HenpeaycMOTPeHHbIi BO3MYLA0WWA
MOMEHT. 3Ta e CTpyA NpoXrna Topouaans-
HbliA 6ak pa3roHHoro 610Ka ¢ KEPOCUHOM.

Kak BbiAcHUNOCHL B Xxope paboTel KOMUC-
CHK, 3a 4 MecALa A0 3TOr0 Nycka TOYHO N0 TOH
e npuyuHe npowsowna asapus Pb npu Ha-

3eMHbIX KOHTPONLHBIX UCMBITAHUAX, NPOBOAN-
mbix PKK «3Heprua». OpHako ata uHdopma-
uus He ObiNa foOBefeHa [0 3aUHTEPecOBaH-
HbIX CTOPOH.

MexBefOMCTBEHHAA KOMWUCCHUA HE 3aHu-
Manacb aHanu3oM NpU4nH Apyrux asapuit. 0a-
HAaKO, Y4MUTbIBAs BPEMA OT 3anycKa OCHOBHOTO
AsMrarens no asapum 25 nexkatps 1998 ropa u
npeanonaraemoe BpemMa paboTbl PasroHHOro
Bnoka 4o aBapuu NpuU BTOPOM BKNIOYEHUM BO
BPEMA 3anycKa MEMXNNaHeTHOW CTaHuuu
«Mapc-96» (cMm. HK Ne22, 1996), MOXHO npea-
NONOXWTL, 4TO 06 NpPUYMHLI OTKasa Obinu
aHanoruyHbl.

Y1o6b1 Gonee TouHO pa3obpaTbCA B OTKA-
3e pasroHHoro 6noka, 8 PKK «3Heprua» 6bin
nposeieH HeobxofuMblil 06BEM MCTBITAHUNA.
Bbina 04HO3HAYHO YCTAHOBNEHA NPUYMHA,
nocne yero MexBefOMCTBEHHAA KOMMUCCUA
NOANUCaNa 3aKNIYUTENLHBIA aKT C PEKOMeH-
fauueit No ycTpaHeHuio NoAoGHLIX CUTYALMIA.

Mocne pasbopa ecex Bepcui oTkaza Y
KOMUCCHA MPUHANA B KaYyecTBE OCHOBHOW
BEPCMI0 O NMPOHMKHOBEHMM ra3oobpasHoro
KUCNOPOAA Yepes yBenuyeHHbIe 3a30pLl B Ha-
coc okucnutens. B ortyere komuccuu 6Bbino
CKa3aHo, 4YTO «NPUYMHONM HeBbIXOAa
peuratena Pb Ha pewum npu BTOpOM
BK/IIDYEHUM ABWUNCA CPbIB Hanopa Ha-
coca okucnuTens yepes ~ 0.2 ceKyHabl
OT KOMaHfbl Ha BTOpo# 3anyck. Cpeie
Hanopa Hacoca OKWUCAUTeNs Npou3o-
Wen BCNeACTBME NMON3afaHWA Ha BXOA
pabouero Koneca Hacoca oKkucnuTens
NOBLIWEHHOTO KoNuYecTea razoobpas-
HOTO KMCNOPOAA M3 NONOCTH OXnamae-
HWS YNOPHOTO MOAWMWNHWKA Yepes yee-
NMYEHHble 3330pbl B NNABAIOWMX KOMb-
1ax u3-3a BblpaboTKK aHTUDPUKLMOH-
HOTO MOKPBITUAY. YKka3aHHas npuyuHa
Obina NOATBEPNKAEHA NPOBEAEHHLIMU
OTHEBbIMU MCMBITAHUAMKU Ha CTeHfe
PKK «3neprusy.

Komuccua paccmotpena meponpus-
THA NO BbiABNEHUIO Gnokoe cepun OM ¢ pe-
(heKTHBIMKA KONbLAMK W OnepaLuWii No ux 3ame-
He Ha roToBbix u3genuax. OcobeHHo Bonpoc
06 y)Ke W3roToBNeHHbIX 6N0Kax C BOIMOMKHbI-
MU fedekTami BONHOBAN NapTHEPOB «3Hep-
rMU» No coBMecTHOMy npeanpusatuio ILS,
NPOBOAALIEMY KOMMEpYecKWe 3anycku cnyT-
HUKOB cBA3W C nomouwbio PH «MpoToH-K» u
6nokoe cepumn M. 26 aHBapa u 25-26 des-
pans COCTOANWCb CneuuanbHble 3acefaHus
asapuitHoi Komuccuu ILS, paccmotpesueit
BONPOCH 0 rogHocT 6nokos M ans Kommep-
YECKMX 3aMyCcKOoB.

Ha 3toi komuccuu npepctasutens PKK
«IHeprus» Bayecnas OunuH 3assun, 4To BCe
roTOBbIe pasroHHble 6aoku cepun AM ana el
ABNEHUA BO3MOXHOIO HaNWYUA Ha HUX Konew,
€ AeteKTHbIM HanbineHueM Goiny pasbuTsl Ha
rpynnsl No CPOKam U3rOTOBNEHUS U faTaMm yc-
TAHOBKM Ha HWUX KONEeL, U BbIACHMAOCh, YTO ABa
6noka [IM gna KOMMEpPYecKux NycKOB Haxo-
aATca Ha baikonype u wectb 6nokos M pns
KOMMEpYeCKMX NyCKOB HaxoAATCA Ha 3aBofe-
U3roToBUTENE.

Bbinu npepcrtaBneHsl MeponpuaTMS no
3ameHe THA Ha roToBbiX W3AeNWAX, ANA Yero
copmupoBaHbl age Bpuragsl NO 4EMOHTAKY




u ycraHoeke THA u3 cneuuanuctos PKK
«3Heprua» W BopoHexcKoro mexaHu4yeckoro
3agoAa. Paccmarpusanuce Take onepauuu
no UX NpeaycTaHOBOYHOMY TECTUPOBAHUIO M
BbLIABNEHWUIO TeMNepaTypHbIX OTKNOHEHWH,
CBUAETENLCTBYIOWMX O HANWYKUM 3330pa, npe-
BbILAIOWEro YCTaHOBNEHHbIE JONYCKHU.
Bavecnas @unun otmetun, yto B PKK
«3JHeprua» Obina npoBefeHa MCNbiTaTeNbHasA
«ropavas» nposepka 1Y ¢ HOBbLIMW KONbLAMM,
KOTOpas fAana YCTOMYMBLIA MONOMMTENbHbINA
pe3ynbrar. [peacrasureneit ILS, ectecTBeHHo,
BOJIHOBa/ BONPOC O CPOKax 3aMeHbl Konew Ha
3TUX BOCbMMU Gnokax. PunuH ux 3asepun, yto
Ha nepebiX ABYX M3 Ha3BaHHbix Gnokos (M
AaHHas onepauua Byaet 3aHMMaTb OT ABYX 0
TPex HefeNb, U TaKoW rpauK HU B KOEM cry4ae
HE NOBNEYET CPbIB KOMMEPYECKUX 3anycKoB.
[Ona nycka 7 anpens 1998 ropa pakeTbl-
Hocutens «MpotoH-K» ¢ KA Iridium 6bin uc-
NoNb30BaH pPe3epBHbIN PasroHHbINn 6nok M2

PAKETbI-HOCHTEJIH. PAKETHBIE BBUTATENH

Ne4Jl, KoTOpbIit MMen B cOCTaBe MapLieBoro
ABWTaTens nnasawolne aHTUPPUKLUOHHbIE
KOMbLA C Ka4eCTBEHHLIM NOKPbITMEM. ITO Bbi-
no NoATBEPXAEHO pesynbTatamu aedekTayum
AByx ppurarenein 6nokos AM2 Ne3J1 u OM2
Ne4J1 M pononHUTENbHLIM MeTannorpaduyec-
KAM aHanu3om nnasawwux Konewy c aHano-
FMYHLIM NOKpbITUEM. [pu McnbITaHMAX nna-
HMPOBABLIETOCA MEPBOHAYANbHO ANA 3TOrO
nycka pasroHHoro 6aoka [IM2 N23/1 remnepa-
Typa CTEeHKW razosoga nocne Typbusl (T-74)
coctaBuna 553°C npu Hopme 400-430°C. Ta
e Temnepatypa y 3anacHoro 6noka [IM2
Ne4J1 npu ucneiTanuax Geina 414°C.

Mo Toit e npuyMHe NPULNOCL NPOBECTH
3aMeHy pasroHHoro 6noka npu nycke 29 an-
pens Hocutena 8K82K cepun 38402 c KA ce-
puu «Kocmocy. Mpu nycke Bbin Mcnonb3osaH
6nok 110861 N°96. MnaHWpoBaBWHiica paHee
ANs 3TOr0 Nycka pasroHHblid 6nok 11C861
N292 oTnpaBneH Ha PeMOHT W3-3a BbiABJEH-

Atlas III - HoBOe MOKONEHUE HOCUTENEH
WU.Adanacbes. HK.

Kopnopauywnsa
Lockheed Martin
obbABMNa O npu-
cBoeHun o06o3Ha-
yeHua Atlas III
nocnegHemy  ce-
MEeMCTBY paKer-Ho-
CUTenei, BKNYaio-
wemy Atlas IIAR,
3anyck KOTOPOro
HaMeyeH Ha je-
Kabps 1998r., W
Atlas ITARC, koro-
pbidi npeanonara-
eTcA 3anycTuTh B
cepeguue 2000 r.
Mepeas pakerta by-
net Tenepb 0603-
Ha4aTbCA Atlas

IIIA, a BTopas — Atlas IIIB.

«Pa3 yX Mbl Npegnaraem ycnyru no 3a-
NyCKy TPETbero MOKONEHUA KOMMEpYecKWx
HocuTenei Atlas, Heo6xoguMMo NPUCBOMTL pa-
KeTaM 3TOro ceMmeiicTea Hopoe 0bo3HaueHue,
C OfHOW CTOPOHbI, Aalolwue npeacrasneHue
06 ero NPOMCXOXAEHUM U, C APYroiA CTOPOHBI,
yKa3blBalouee Ha AONOAHUTENbHLIE BO3MOX-
HOCTW, KOTOpbIe OHM NPeAoCTaBAAIT MHOrO-
YUCNEHHBIM aMEPUKAHCKUM M WHOCTPAHHBLIM
3aKa34uMKam», — 3asaBun AokTop PaiimoHp

Konnapa# (Raymond S.Colladay), npesupent
Lockheed Martin Astronautics.

BbiCOKME XapaKTepUCTWKM HOBOTO ce-
MeWCTBa ONpefensioTCA YCTAHOBAEHHBIM Ha
Nepeoi CTyneHW POCCHUCKUM KWCNOPOAHO-
KepocuHoBbIM aBuratenem P[-180, yto nos-
BONWNO YBENWYUTL Tpy3onofbemHocTs Atlas
IIIB Ha reonepexogHyio opbuty go 4500 kr,
yTo Ha 771 Kr Gonbuwe, yem y Atlas IIAS - ca-
MOr0 MOLWHOFO HOCUTENA npefbiaywWwero no-
koneHus. Ha sTopoi ctyneHu Atlas ITIA (mo-
pepHusnposaHHbil Centaur) ycravoBneH
OfMH KMCNOPOAHO-BOAOPOAHLIA RL-10. BTo-
pas cryneHb Atlas IIIB yanuHeHa W Ha Heil
cToaT aBa RL-10. 3HauuTenbHoe yBenuyeHue
rpy30noABLEMHOCTM 3TOM0 HOCUTENA AOCTMI-
HYTO C MWHUManbHbLIMM MOAUPUKALUAMMU
6azosoro Atlas IITA. «Otsetom Lockheed
Martin Ha Tpe6oBaHMA pbiHKa K YBENUYEHUIO
Maccel cnyTHukoB aunca Atlas ITIB, - cka-
3an Yapns3 Ninoig (Charles H.Lloyd), npe3u-
neHT Komnawun International Launch Servi-
ces (ILS). - Mbl npepnaraem HawuM 3aKas-
YMKAM IBONIOLMOHHLIA BAPUAHT XOPOLWO 3a-
pekomeHaosagwero cebs Hocutena Atlas».
PaHee npegnonaranock, 470 Ha 3TOW pakete
6yper croaTs Tonsko oauH RL-10, a rpyso-
NoABEMHOCTb GyAeT yBenuyeHa 3a cYeT ycTa-
HOBKM HaBECHbIX TBEPAOTONNMUBHbLIX YCKOPK-
Tenen.

B sHBape — mapre 1998 r. wnu pabotsl
no moguduKauuu ctaptoBoro komnnekca SLC

Hosbie aspoanxamuyeckue Tpyost 8 KHP

20 anpena. CuHsxya.

Kuralickve y4eHble NOCTPOMNM ABe cneym-
anbHbIe a3poanHamuyeckue Tpybel B 1oro-3a-
nagHoi npoBuHuMKM CblyayHb ANA pasBUTUA
a3POKOCMUYECKOM NPOMBILWNEHHOCTH CTPAHBI.

Hogble Tpybbl ByayT Mcnonb3oBaThea Ans
UCNbITAHMIA KUTAHCKOTO KOCMMYECKOro yen-

HOKa, paKeT-HOCUTENEeN W CTPaTeruyeckux pa-
KeT. A3pogrHammuyeckue Tpybbl C BbICOKOYAC-
TOTHOW NNasMoi U CO CBEPX3BYKOBbLIM NOTO-
KOM CTPOATCA B HacToslee Bpema Kutaickum
LEHTPOM a3POAMHAMUYECKUX WCCNefoBaHNi
u pa3spaboTok u 6yayT HaubBonee coeeplieH-
HbIMU B A3uu.

Jo co3panua 3Tux Tpy6 06bIYHLIE a3po-

HOM NPW UCMBITAHUAX NOBLILEHHOW TeMNepa-
TYpbl CTEHKW ra30BOAa nocne TypouHsl.

[Ins nycka Echostar 4 6yger ucnonb3o8aH
6nok M3 Ne7J1. OH TOXe NpowWwen UCNbITaHKA,
TeMneparypHsiii napametp T-74 y 6noka 6bin
B HOpMe.

Ha cepepuHy WIOHA HameyeH 3anyck c no-
mouwbio PH «MpotoH-K» cepun 38301 cnyTHuKa
Astra-2A. [Ina nycka npepnonaraeTca UCNONb-
308arb 610k [IM3 N26J1. OgHaKo Npv ero Ucnbi-
TaHWAX Temnepatypa CTeHKW ra3oBoja nocne
TypbuHbl coctaeuna 511°C. B cBA3M € 3TUM Ha
6noke ceityac nposoguTcsa gopaboTka. OgHako
snageney cnytHuka SES (Nliokcembypr) noka
OTKa3blBAETCA 3anycKaTb CBOW annapar Ha Ta-
KoM gopabotaHHoM pasroHHom Bnoke. 3ameHa
BnoKa MOXET NPUBECTM K 3HAYMTENbHOM 3a-
pepxke crapra. Moatomy PKK «3Heprus» u
npeacrasutenu ILS npepnarawT nposectu
NOBTOPHLIE UCMbITAHWA BNOKa, 4ToBbI yBeauTs
3aKa34nKa B €ro NOAHOM HAZEKHOCTH.

36B Ha mbice Kanasepan ans 3anycka paket
Atlas III, a B cepeguHe Mapta 1998 r. Ha-
yanacb OKoHyatensHas c6opka Atlas IIIA
Ha 3aBofe Kopnopauwu B6au3u [leHsepa,
wr.Konopago.

C momeHTa BbiIxOAa pakeTsl Atlas Ha pbi-
HOK KOMMepyecKux 3anyckos B 1980-x ropax,
C ee nomouwpio BbinK 3anyuweHsl 47 cnyTHU-
koB, a Ao 2001 r. BknlouMTENnLHO ByaeT npo-
u3BefeHo ewe 23 3anycka.

Komnanua ILS, ocywecrenatowas mapke-
TMHr PH Atlas, 6eina ofpazosasa 8 1995 .
IDNA NPOABMXEHMA HA MEXOYHAPOAHBIA pbi-
HOK 3anycKOB poCCHWCKMUX HocuTenen «[po-
TOH» W aMepuKaHckux Atlas. Maket akuuin ILS
penat OtpeneHue KOMMEPYECKMX MYCKOBbIX
ycnyr kopnopauuu Lockheed Martin u CN
LKEI, o6pa3oBaHHOe 3TOW KOopnopauuei co-
BMecTHo ¢ TKHML um.XpyHuyesa (u3rotoBu-
Tenb «poTtoHa») u PKK «3Heprus» (nocrae-
WKK pasroHHoro 6noka [1). 06uwas croumocTs
3aKa30B, peanyu3oBaHHbIX OT NPOAANKM NYCKO-
BbiIx ycnyr PH Atlas u «poTtoH», coctaenser
Bonee 3.5 mnpa $.

Otpenenue Astronautics Cektopa Kocmu-
YeCKMX U CTpaTerMyeckux paKer Kopnopauuu
Lockheed Martin co wra6-ksaptupoi B be-
Tecpa (Bethesda), wt.MapuneHp, pa3pabarbl-
BAET, UCMbITLIBAET U NPOM3BOAMUT PasnuyHbe
nepcrnexkTUBHbIE 06OPOHHbLIE W KOCMUYecKue
cuctembl. OcHoBHaa npogykuus — KA, PH u
HasemHoe obopyfoBaHue.

HA3EMHOE OBOPYAOBAHHE

AvHaMUuecKWe Tpybbl He COOTBETCTBOBANM
TpebOBAHUAM a3POAUHAMUYECKUX MCMbITa-
HUIA KOCMUYeckux annaparos. Kak yreepxaa-
10T 3KCNEepTbl, CTPOUTENLCTBO ABYX TPy6 Byaer
cnocobCTBOBaTL IKOHOMMYECKOMY Pa3BUTHIO
CTpaHbl.

(Mepesod ¢ awenutickozo W./lucosa.)
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MEXAYHAPOAHAS KOCMHMYECKAS CTAHLIMA

VHUBEDCANIBLHLIU CTLIKOBOYHLIM MOAY/b

30 anpens.
B.BopouuHn cneyuansHo ona HK.

B [ocynapcTseHHOM KOCMUYECKOM HayyHO-
NPOM3BOACTBEHHOM LeHTpe UM.M.B.XpyHuye-
Ba B 1997 rogy Hayatbl paboTbl Hag TPETbUM
POCCHIACKMM Mopynem ans MewayHapoaHoi
HOCMWYecKoi cTaHuuu. WM craHer YHusep-
canbHbIi CTbIKOBOYHBIA MOAYNL (YCM).

YHUBEpCanbHbli CTHIKOBOYHBIA MOAYAb
srnepsble noasuncs B 1993 roay B npoexTe op-
GutansHoro Komnnexca 180K «Mup-2». [ns
NPUCTLIKOBKM Hay4HbIX U CAYMEGHBIX MOAYNEH,
(hepMeHHBIX KOHCTPYKLMIA U CTBIKOBOYHBIX OT-
ceKoB 1 obecneyeHun ux GyHKLMOHUPOBAHMA
8 NPOEKTe HOBOM CTaHUuMK Bbino npegycMoTpe-
HO Uensix Tpi YCM. Ux npoekTuposani 1 nna-
HupoBanu uzrotoenats 8 HNO «3ueprua». Ito
6bin nocnepHWid BapuauT npoekta «Mupa-2»
nepep Tem, Kak oH cnunca ¢ «Anbdoin.

YCM pomkHel Gbinv oBecneynsars peuse-
HWe crefyioWmMx 3ana4: fanbHee chnmKeHue 1
CTbIKOBKA B aBTOMaTU4ECKOM PEXUME CO CTaH-
umeit «Mup-2» B cocrase kopabna-moayns, oT-
peneHue Baoka cnyebHbix OTCEKOB Kopabns-
moayns ot YCM, cTbIKOBKa K OCEBOMY CTbIKO-
Bo4HOMy arperaty YCM B aBToMatuyeckom pe-
MUMe Lenesbix MOAYNed C nocneaylowen ne-
PeCTbLIKOBKOW C NOMOLLbIO MaHUNYNATOPA CHC-
TeMbl aBTOMaTH4ecKoi nepecteikoeku ACMp Ha
6oKoBbIE CTHIKOBOYHbIE arperavhl, a TaKie
CTHIKOBK@ NMAOTUPYEMBbIX W TPY30BbIX TPaH-
CNOPTHbIX KOpabneid, NpokNagKa TPaH3UTHLIX
3NEKTPUYECKUX W FMAPABANYECKUX MArUCTpa-
neid U MX CTBIKOBKA C LENEBbIMU MOAYNSMM,
NpoX0f, KOCMOHABTOB MO HApYMXHOH nosep-
xHocTM YCM u npoeegeHue pabot cHapymkw.
Moaynb npeanonaranoch BeIBOAUTL Ha OpBUTY
¢ nomowsto PH «3ennT-2». Ero crapTosas Mac-
ca cocrasnana nopaaxa 8000 Kr.

OpHako 26 asrycta 1993 r. coBmecTHas
poccuiicko-aMepuKaHckas pabouas rpynna no
nepcneKTUBHOMY COTPYAHMYECTBY B KocMoce
NpeacTaBuna OTYeT, B KOTOPOM Bbin npepno-
MeH nnaH passepTbiBaHUA MexayHapopHoW
KOCMMYECKOH CTaHuuW W ee npepnaraemas
koHdurypauua. lpoekt cosmecTun B cebe
NPaKTUYECKM LIENUKOM NOCNEAHUE BAPUAHTI
NepcneKTUBHLIX CTaHUMIA «Mup-2» n «Anbdar.
lo npepnoxeHHomy Torga Poccueid BapuaHTy
8 MKC Bownu u Tpu YHMBEpCAaNbHbIX CTbIKO-
BOYHLIX MOAynA. Wx 3anycku AOmKHbI Gbinu
nocnenosatk Cpasy nocne BbiBEEHNA Ha Op-
6uTy B okTAGpe 1996 r. bazoeoro 6noKa cTaH-
uun «Mup-2» u nepeoro «Coto3a-cnacarens» c
Tpemsa YneHamu skunaxa. Craptsl YCM nonyyu-
nu Toraa o6o3HaveHus 3P, 4P u 7P. MNepebiit 3
HUX NPeAnonaranoch NPUCTLIKOBATb K HUKHE-
My CTbIKOBOYHOMY Y31y NMEpexofHOro oTceka
Basosoro 6n0Ka CTaHuuK, BTOPO# — K 0OCEBOMY
CTLIKOBOHYHOMY Y371y NEPEXOAHOr0 OTCEKa, Tpe-
TWA — K ocesoMy y3ny eToporo YCM.

OznHako npu pabote Hag OKOHYATENbHbLIM
BapuaHToM npoekta MKC npousownu usme-
HeHuA. Mo npocebe amepuKaHCKOW CTOPOHBI
BMECTO ABYX YHMBEPCANbHbLIX CTbIKOBOYHBIX
MOAyNei B COCTAaB CTAHUWKM peweHo 6Obiio
BKNIIO4YUTE JHepreTuyeckuii 6nok ®F6. 3ItoT
3NeMeHT AomKeH Gbin BIBOAUTLCA HA OpBUTY

nepebiM B Mae 1997 r. Octaswwuiica oguH YCM
AomkeH 6bin 3aHaTh HWKHUM y3en Mx0 Coy-
webHoro moayna (Tak ctan HasbiBatbea baso-
Bbii 6n10K). CornacHo rpacduky c6opku MKC
oT 1 Hos6ps 1993 r., 3anyck 3toro YCM c no-
Mowbto PH «3eHuT-2» 6bin 3annaHupoBaH Ha
asryct 1997 r. (nonet 4P).

Ho yxe Kk KoHuy pekabpa 1993 r. u 3ToT
nnaH 6ein nepecmotpeH. CoBMecTHas PoCCHii-
CKO-aMepUKaHCKaa TexHMYecKas rpynna, pa-
Gotaswas B CLLIA, ¢ y4eToM DLEHOK W NpeAno-
WeHWW paspaboTana HOBLIW rpacdmk cOHOpKM
craHumuu. fpaduk Bosiee nonHO yuuTbIBAN BO3-
MOXHOCTM CTOPOH N0 U3rOTOBAEHWIO U BLIBOAY
Ha opbuTy otaenbHbix Yacteit MKC, ux ynpas-
nexue u akcnayatauuio. Crapt YCM 6bin casu-
HYT Ha ceHTAbpe 1997 r.

B cepengvne 1994 1. rpagmk npuwnock
KoppekTuposaTk OnATb. Hawano crpoutens-
CTBa CTaHUWK CABMHYNOCHL Ha HoABpL 1997 r.
Bein u3mMeHeH v nopapok c6opku. B HOBOI
pepakuuu rpaduka ot 28 ceHtabps 1994 r.
3anyck YCM 6bin Ha3HayeH Ha vioHb 1998 1. 1
nonyuun obosnayenue 3P scnep 3a CM (nonet
1P) 1 nepsbim «Cowo3om» (nonet 2P).

-

.@ &

Puc.1. Mipoext YCM PKK «3neprusx (1995 rog)

K Tomy BpemeHu mopynb paspabarbiBancs
8 HINO «31eprus». OH gonxeH Boin Bbitb OCHA-
WeH ABYMA OCEBBLIMM W WECTbIO pafnanbHbLIMMU
CTIKOBOYHBIMM y3namu (puc.1). K tpem papu-
anbHbIM y31aM Ha BTOPOW CTafuu COOPKM CTaH-
UMW NNAHWPOBANOCh NPUCTHIKOBATh POCCUIC-
Kue Wccneposarensckue mogynu (MM-1, UM-2,
WM-3). Ha pBa papuanbHbiX CTHIKOBOYHBIX
y3na, pacnonoyeHHsix B ueHtpe YCM, moxHo
6bi10 6bl. ycTaHaBnuBath Hebonblue repme-
TUYHbIE KOHTEWHEpLl C Hay4YHOW annapatypoi.
3anyck YCM npoponian nnaHWpoBatees € no-
moubio PH «3eHuT-2», x0T npopabarsiBancs 1
obneryeHHbiit BapuaHt YCM B pacyete Ha
PH «Coto03-Y». [ina pocrasku k MKC mogyns go-
JKeH 6bin ocHawarbes otaenaemsim MAO.

KopeHHoe u3meHeHune cyabbbl YCM npo-
maowno 29-30 aHeaps 1996 r. Torga B Ba-
WMHTTOHE COCTOANOCH 3acefaHue 6-i ceccumn
Poccuiicko-amepuKaHCKOW MeXnpaBuTensb-
CTBEHHOM KOMWCCMM NO 3KOHOMUYECKOMY W
TEXHONOTWYECKOMY COTPYAHUYECTBY, BO3-
rasnsemoi lNpeacegarenem Coeta MuHucT-
poB PO BuktopoM YepHOMBIPAUHEIM W BULE-
npesugenTom CLUA Ans6eptom fopom.

Ha ceccuu poccuitckan ctopoHa o6bABM-
N3, Y4TO CYWECTBEHHO MEHAET naaHbl cOopKU
poccuiickoro cermenta MKC. PKA pewwuno ot-
Ka3aTtbCA, No KpaiHen mepe o 2000 roga, oT
vcnonb3osanua PH «3eHnT-2» ana 3anycka
MOZyNei N KOMNOHEHTOB cTaHuuu. B Kauect-
BE NPUYNH TaKoro peleHun fleHepanbHblid Au-
pektop PKA Opuit KonTee Ha3san Heobxopam-
MOCTb BbIfEPXMBATL KECTKWIA rpadmk, Ha-
NMYMe BCEro OAHON CTapTOBOM YCTAHOBKW
«3eHuTan, YTO NOBLIWAND PUCK CpbiBa cHop-

KW, @ TaKXXe BbICOKYIO CTOMMOCTb 3TOro HO-
cutens.

Bce nonesHble Harpy3Ku, paccunTanHble Ha
3anyck Ha «3eHuTe», NOANEManu. AEPECMOTPY.
YHuBepcanbHblii CTbIKOBOMHBIR MOAYTL pewe-
HO 6biN0 M3roToBKTh Ha Base «aybnepa» OI6
77KM Ne17502 v 3anycTute € nomowsio PH
«MMpotoH-K». Ero paspabotka v u3rotosnexue
nopyyanoce TKHML wMenn M.B:XpyHuuyesa.
B cocraBe YCM ponmxbl 661K 0CTaTHCH WeCTh
CTHIKOBOYHLIX Y3/10B: [iBA OCEBbIX W 4YeTbipe
papguansHbix. OcTaBanocL NpemHUM U MecTo
YCM B cocrase cTaHuuu — HagUpHbIA y3en CM.

14 man 1996 r. KoHTponbHbli coBET no
MexayHapogHoi KOCMMYECKON CTaHUuUM yT-
BEpAMA-HOBbI 6a30BbIiA rpaduk cbopku MKC
€ 3anyCKOM NepBoro anemeHTa B MioHe 1998 r,
[paduK” yuntbiBan M M3MeHEHMe nOpAAKa
c60pKM POCCUIMCKOro-cerMeHTa B CBA3M C Bbl-
WeusnoeHHbiMU coobpamernuamu. Crapt
YCM, xoTb 1 coxpaiun-oboinayeque 3P, 0oaHa-
K0 6bi1 CABMHYT ax Ha gexabps 2000 r.

B 1997 r. Gbin0 BLINYWEHO TeXHW4ECKoe
3afanue Ha YCM, BbinonHeH 3CKM3HBIA-NPOEKT:
Llensto pazpaboTku YCM 6bino copanue mopy-
18l KOTOPbINA MOT peWars cnegylouue 3apayn:

— CTHIKOBKA K OCEBOMY Y31y U Nocneayio-
Uyl nepecTbiKoBKa Ha Gokosbie y3ne YCM
poccuidckux uenesbix mogyneid U CTbIKOBON-
HOr0 OTCEKa 2 W CBA3b UX MHTepdeicos ¢ CM;

~ APUCTHIKOBKA TPAHCMOPTHLIX TPY30BbIX
Kopabned W NUAOTUPYEMbIX TPAHCMOPTHbIX
Kopabnei k YCM;

- po3anpaeka 6akoe CM unu Orb yepes
CBOM Marucipany OT OCEBOT0 NACCUBHOTO
CTLIKOBOYHOrO y3na YCM;

— npuem, nepepaboTKa v pacnpegenexue
3/IEKTPOIHEPTHM OT COMHEYHbIX BaTapei poc-
CHMICKOrO M aMEPMKAHCKOIO CerMeHTOB;

— pasMelleHne rupoguHos;

— pasMelleHue He meHee AByX Ba30BbIX
TOYEK eBpONencKoro MaHunynatopa ERA;

— pa3BepTbiBaHue HOPTOBOro KOMNeKkca
ynpasneHua poccuitckoro cermeHta MKC Ha
0CHOoBe HOPTOBOM BLIYUCANTENLHOW CUCTEMBI;

~ pa3MelieHWe Hay4yHO-WUCCNefoBaTeNb-
CKOro, 3KCNIEPUMEHTANIBHOTO U WHOTO LUeNneso-
0 060pYAOBaHUA;

— 3afgencTsoBaHue asuratenei YCM ans
ynpaeneHua MKC no kpeHy ¢ 3anuTtko# ot 6a-
Koe CnywebHoro Mogyns.

Hecmotps Ha To, 4T0 BonblwuHCTBO pabot
no YCM 6binu nepenatsl B LieHTp XpyHuuesa,
ronosHuiM npepnpuatuem no YCM ocranack
PKK «3Heprus». Ha 3ty ¢upmy 6Gbinu Bo3No-
JKeHbl OpraHu3aLua U OCyllecTBAeHe paspa-
60TKH, U3rOTOBNEHKME U UCTIbITAHKA YCM.

Mpu npoekTupoeaHun YCM MakcumanbHo
33aMMCTBOBAHbI KOHCTPYKTUBHbBIE M KOMMOHO-
BOYHblE peleHus, pa3paboTaHHbie AnA MOAY-
neii craHuuu «Mupy, a Taioke OI6. BuiBepenne
YCM Byper npoBOgMTLCA Tpexcrynexyaroi PH
«MpoToH-K» Ha onopHyio opbuTy C HaknoHe-
HueM 51.6° W BblcoTol 342x220 kM. Beicota
MOHTaMHOW W paboueit opbuTHI COCTaBUT
410-450 kM. ABTOHOMHbIA nonet YCM pac-
cuuTaH Ha 7 cytok. Pabora B coctase MKC -
15 net. [popabarbiBaeTcs BapuaHT, 4To6bl
cnycTs TaKoW 6oNbLIOA CPOK MOAYNb MOT C No-
MoubI0 CBOMX cUcTeM oTaenuThea of MKC u ca-
MOCTOATEJILHO COMTH C OPBUTHI.



KoncTpykuna YCM coctouT M3 Tpex npu-
6opHO-repMeTHyHBIX oTcekoB (MM0-1, -2 w
-3) u repmetuyHoro agantepa (TA). bopToBble
cuctemsl v obopyaoeanue YCM, kak v Ha Bcex
Moaynax 77-in cepum ana craHumu «Mup» v Ha
®©rb, genatca Ha cnyweBHbIA W CTAHLUMOHHbI
6opr. Cucremsl cnyxebHoro bopra paspabarsi-
gaet [KHML wum.M.B.XpyHuyesa, cUCTEMbI
cTaHumoHHoro 6opra — PKK «3Heprusa».

B cocTae cnymebHbIX CUCTEM BXOAAT CUC-
TeMa ynpaBneHus, KOMaHAHO-M3MepuTenbHas
enctema «Komnapycw, cucteMa ynpasneHus
6OpTOBLIM KOMNIEKCOM, paguoTeneMeTpuyec-
Kaa annaparypa «Cupuyc», aKTUBHas paguo-
TeXHUYECKan cucTema CThikoBKM «Hypc-A», po-
NoNHeHHas HOBOW annapatypol MUANKUMETpO-
BOro guana3oHa «Kypc-MM-Ax, cuctema usme-
PeHusa TeKyLI.lHX HaBUrauMoHHBIX NapaMeTpos,
ﬂBHfaTeﬂbHaﬂ ycrauoaxa CONHeYHbIe 6a'rapeu,
NpoYMe MEXaHU3MbI M YCTPOWCTBA.

B cocrae craHuuoHHoro Gopra YCM eo-
WAK: KOMMIEKC LENeBbix HAarpy3oK, cUcTeMa
ynpasnexus HOPTOBON annaparypoi, cucTema
INEKTPOCHABKEHMA C CUNOBLIMU WHTEpdeil-
camMu, cuctema obecneyeHus TEnNoBOro pe-
KUMa, cucTemMa 60PTOBLIX M3MEPEeHWUN, NACCHB-
HaA PafuOTeXHWHECKan CUCTeMa CTHIKOBKM
«HKypc-f», ponanHeHHas HOBO# annapatypoi
MunauMeTpoBoro guanasoxa «Hypc-MM-[l»,
CUCTeMa TeneoneparopHOro pexuma ynpasne-
HUA, CUCTeMa CTHIKOBKM W NepecTbiKOBKW
(oAMH aKTUBHBIW  TMOPUAHBIM CTBIKOBOYHBIN
arperar ACA-T Ha KoHMYecko# YacTu 0, nate
NACCUBHbIX« CTIKOBOYHbLIX arperaros ACI Ha
A, ppa rHe3ad MaHUNyNATOpa NepecTbiKOBKK
Ha [A), cpeacTsa xii3HeobECNEYEH NS, ApYrHe
CMCTeMbI 1 CpeaCTBa,

- Macca YCM uWa crapre A0/MKHa cocTa-
BUTL 23500 Kr, Ha opbuTe — 19340 Kr, AnuHa —
12.579 M, MaKcuMankHelii fuameTp = 4.050 M.

llepeoHa4ansHo Ana usrotoeneHus YCM
nNaHupoBanoch ﬂEﬁCI'BMTEHhHO UCNONb30BaTH
Org-2 77KM Ne17502 — py6nep OCHOBHOrO
Or6. OpgHako notom 8 LlexTpe XpyHuuesa ot
TaKoro niaHa oTkasanuck. beiNo pelweHo Kop-
nyc ana YCM u3roToBMTE HOBBIW, Tak Kak Kop-
nyc ®b-2 TpeGosan oueHb Gonblimx fopato-
Tox. Tpe6osanock cpesats cTapbiit A ¢ asyMs
CTLIKOBOYHBIMI Y3NaMu, NHWHWE TONAUBHbLIE
Gakmn (nx Ha @TB-2 16, a ana Toro, 4To6sl .qo-
6paTbCA A0 CTAHUWM XBAaTUT W ueTblpex), yb
paTb HAWW AR NPUBOAOB CONHEYHBIX ﬁaTa-
peii. MocneaHee GbiN0 BLI3BAHO TeM, YTO Ha
YCM Wycrauosneuu 'YKOPOYEHHbIE HEOpH-
~ eHTUpyeMble conHeuHble Gatapeu (nnowaps
20 M2), HeobXx0aMMBIE TONLKO ANSA TOTO, YTOOLI
pobpartbca A0 cTanyuu. NepsoHadansHo noc-
ne CTHIKOBKW MX NNaHWPOBANOCh AEMOHTMPO-
BaTb, HO 3aTeM KOHCTpykTopbl Llentpa XpyHu-
4eBa pelmMny cAenath UX CNAAHLIMU.

BHyTpeHHMI repMoobbem Kopnyca YCM
TOXe KapauHankHo otauyanca ot ®r6-2, Tam
BOMKHB! BbIIA CTOATH WeCTb TMPOAUHOB, 610~
KW Hay4HOW annapatyphbl U 3KCNepuMeHTanb-
Horo obopynoBakua. lepmoaaantep nnaHu-
POBanock MCMOMb30BaTh KaK 3anacHyio Wio-
30Byl0 Kamepy B Cny4ae HeucnpaBHoOCTe#l
CrbikoBOYHOrD OTCEKE-2.

B 1997 r. 8 Kb «Cantor» (dunuan Lientpa
XpyHuuera) 6bina pazpaboraHa KOHCTPYKTOp-
cKas uoxynemuua Ha obevaiiku repMoKop-
nyca, CUNOBOW MHTEPLEP, YCTaHOBKY YacTu an-
napatypsl cnyxebHoro 6Gopra, repmonnatsi.
Paspabaruisaerca K[l Ha conHeyHble Hatapen,

MEXAYHAPOAHAA KOCMHYE CKAS CTAHUHS

mexaHu3m noeopota Cb u gpyrue arperarbl
HOBOW pa3paboTku. Bbln W3rOTOBNEH KOpMyC
06beMHO-KOHCTPYKTOPCKOTO MaKeTa W BENoCh
u3roToBneHWe rabapuTHBIX MaKeToB arpera-
TOB U NpUBOPOB ANA NPOBEEHWUA MaKeTUpo-
BaHua YCM. BbigaHsl 3afjaHus Ha CUCTEMBI
cnyebHoro 60pTa 1 3aKI4eHsl JOrOBOpa Ha
AopaboTKy 3TMX cucTeM nog 3agauu YCM.

B Hosabpe 1997 r. Ha PakeTHo-KoCMUYec-
Kui 3asog (Apyroit dunuan Lientpa XpyHuue-
8a) Gbina nepefaHa TexHMYecKas AOKyMeHTa-
LMA Ha repMmoKopnyc moayns. 3o Buino cae-
NaHo paHble pa3paboTku TexHW4eckou po-
KyMEHTaluu1 Ha BeCb MOAYNb, TaK KaK M3ro-
TOBNEHWe TepMOKOpnyca — Camoe TPYAOeM-
Koe 1 fonroe Aeno.

Ha 1998 r. nnanupyeTca OKOHYaTeNbHbIA
BbINYCK KOHCTPYKTOPCKOA AOKYMEHTaUMU Ha
repmoKopnyc B cbope; ycTaHOBKY annaparypsi,
MoHTax 6oproBoi KabenbHol ceTu, Ha arpera-
Tbl HOBOW pa3paboTky, Ha BCe CTEHAOBbIE U3-
nenus. PH3 nnaHnpoBan Hayats U3roToBneHue
oTAenbHelX y3noB W arperaros YCM. B 1999 r.
Npeanonaranock 3aBepluTb arperathylo
cbopKy Moayns, a B Havane 2000 r. NONHOCTbLIO
cobpaHHbii YCM nnaHupoBanoch nepeaats Ha
anekTpuleckue ucnuitaHua 8 PKK «Ineprusy».
Bo BTopo# nonoeuHe 2000 r. YHuBepcantHsiii
CTHIKOBOYHBIA MOAYNb AOMKEH 6bin GbiTh OT-
npasneH Ha kocMoapom baiikoHyp. Ero 3amyck
HaMeyancs Ha pekabpb 2000 F.

OpHako B AHBape w anpene 1998 r. PKK
«3Heprus» ysepomuna Llentp XpyHuuesa o6
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M3MEHeHUU 3afay W KOHCTpyKuuM YCM. Mpe-
HAe Bcero 310 Gbin NOBOPOT repMoajantepa
CO CTLIKOBOYHBIMKM arperaramu Ha yron 45° no
4acoBOW CTPeNKe OTHOCHTENBHO OCTaNbHOro
Kopnyca. Tenepb CTbIKOBOUHbIH OTCEK-2 Byaer
pacnonararbCs BAOAb 0CK +Z CTaHUMu (Hanpa-
B0 no xopy noneta), Mccnegosarensckuit Mo-
Ayns-1 Baons ocu ~Z (Haneso no xogy none-
T1a), a Wccneposarenschuit Mogynb-2 BAONb
ocu —X (B nnockocTy op6uThl).

B M0 peweHo ycTaHOBUTb AONONHUTENL-
HbIA UNNIOMWHATOP ANA BU3YanbHOTO KOHTPO-
NA 33 CTHIKOBKOW TPAHCMOPTHbLIX W FPy30BbIX
kopabnei K arperatHomy otceky CM. B cucre-
Me 3NEKTPONUTAHWA PEWeEHD 3aMeHUTb HU-
Kenb-KafMuesbie akKyMynaTopHele BydepHbie
faTaped Ha HWKenb-BOAOPOAHbLIE W pa3Mec-
TWTb UX He BHYTPM FepMETUYHOro Kopnyca, a
CHapyXu Ha Tepmonnarax. Tem cameim B YCM
BbicBoboxpaerca 2,5 m3 ceobogHoro obbema.
W3MeHeHbl COCTaB M KONWUYECTBO repMonpo-
xoaHWKoB. CHapyxu YCM pelweHo ycTaHoOBUTH
ras’ofjMHaMUyecKue 3aWuTHbIEe YCTPOHCTBA
ANA WCKNIOYEHWA 3arpA3HEHUs INEMEHTOB
KOHCTPYKUMKM OT paboTalowux asurarened u
ApeHaxeit. Takme cHapyxu byayT yctaHosne-
Hbl penepHbie YCTPOWCTBA [AIN- COBMECTHOM
paboThl C aBTOMATUYECKOW ONTUHECKOIM ChCcTe-
MOW W BNA M3MEpEHWA NapameTpoB OTHOCK-
TENBHOTO NONOKEHUA CTBIKYEMBIX MOAYNE.

MNpuHATO pewexue cHATE ¢ YCM wecTb ru-
POAMHOB B CBA3W C PasMelleHneM Ux Ha HO-
soM CTeikoBoyHO-cinanckom mopyne (MCC).
B cBA3M C UCKNIOYEHMEM U3 COCTaBa POCCUA-
ckoro cermenta MKC aByx cneynanusuposaH-
Hbix Mopgyneit su3neobecneyenus (MHO-1 u
M}0-2) peweHo Ha ocsobogusiiemMcs mecTe
OT BblHOCA Hapyxy OydepHsix Garapei u ot
yOpaHHbIX TMPOAMHOB CMOHTHPOBATL 4acTb
cuctem MXO. 3to ByayT Aecopbep pereHepu-
PYeMbIX NOFAOTUTENLHLIX NaTPOHOB CKadaHa-
pa, cUCTeMbl pereHepauuu BOAbl U3 YpUHBI
CPB-Y, cywunsHaa Kamepa, CpeacTeo cenapa-
uuu u cbopa BOAb CHUCTEMbl «INEKTPOHY,
yMBbIBaNLHOE YCTPOWETBO, CayHa.

Bce 3TH M3MEHEeHMA NPaKTUYECKU CBENU K
Hynio paspaboTaHHyo B LleHTpe XpyHuuesa
AOKYMEHTALMIO Ha KOpNYyC, a Talke paboune
KOMNOHOBKM NO pa3Melleniio annapatypsl 1
np1bopoB CHapyxu W BHyTpK Kopnyca. B cea-
31 C 3TUM U3MEHUNUCH CPOKM pabot Hag YCM.
PKK «3Heprus» obewana ckoppekTuposarb
NPOEKTHBLIE KOMNOHOBKM K Mal0 U A0 CEHTABPA
1998 r. BbIAATL COMACOBaHHbIE rabapuTHO-
YCTaHOBOYHbIE YEpTEXU arperatos u npubo-
POB.CUCTEM CTaHUHOHHOTO BopTa. Ecau 3to by-
A€eT caenaxo, To LeHTp XpyHuyesa Ao KOHUA
rofia CMOXET BHINYCTUTL HOBYID AOKYMEHTa-
LMI0 Ha KOPNYC, 3aBepLWUTL BbINYCK OKYMEH-
Taluum Ha arperarsl HOBOW pa3paboTky, Ha yc-
TaHOBKY arperatos v npubopos cnywebHoro
60pTa, CTHIKOBOYHBIX W HEKOTOPBIX APYTUX ar-
peraroB craHuuoHHoro 6opra. byger Takke
BbINYUEHA JOKYMEHTALMA Ha rONOBHON obTe-
Katenb U NpoMeXyTouHbIA oTcek mexay YCM u
PH, RokyMmeHTauma Ha cTeHg-anexTpoaHanor
cuctem cnyxebHoro 6opra 2X77KMC, npose-
[IeHO MaKeTUpoBaHWe MOAYNA Ha 0ObEMHO-
KOMNOHOBOYHOM MaKeTe B 4YacTu cnyxe6Horo
6opra. Torpa cTaHeT peanbHbiM BOBPEMA M3r0-
TOBUTL YHMBEPCANbHBIA CTHIKOBOYHLIA MOAYNb
1 3anycTuTk ero B anpene 2001 r.

Puc 2. Npoext YCM FKHNL| um. M.B.Xpyruuesa (1998 rog)
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OuepepHbie 3MEHEHUS POCCHIACKOTO CETMEHTa

30 anpens.

B.Kupunoe no mamepuanam
PKK «3Hepeus».

C 25 no 30 anpens B Mockee npoxogun
CoBeT raBHbIX KOHCTPYKTOPOB no MexayHa-
POAHON KOCMMYECKOW CTaHUMW C y4acTUeM
aMepUKaHCKMX CneuuanucToB. AMepuKaH-
CKylO fienerauuio BO3rNaenan MeHexep npo-
rpammbl MKC Panau Bpunknu. Ha Cosete 6bi-
N PAcCMOTPEHbl X0 paboT Hap co3paHueMm
anemenToe MKC (npexpe Bcero — poccui-
CKMX) W rpacuK NyCKOB NO Nporpamme.

HGPEHOC CPOKOB 3anycKoB

Ocoboe BHUMaHWe 6bINO yaeneHo cocTos-
HW0 pabot co CnywebHbim Mogynem 17KCM
Ne12801. B Havane 1998 r. gna ycKOpeHus
NOArOTOBKM MOAYNSA K 3anycKy paccMmatpuea-
Nnacb BO3MOXHOCTb €ro OTnpaBKKW Cpasy Ha
Kocmogpom baiikoHyp nocne 3aseplueHus ar-
peratHoi c6opku 8 TKHIL uM. M.B. XpyHuue-
ga. TaM OMKHbI BbiNK NPOUTH
noocHaweHue CM octasweica
annapatypoil U 3nekTpuyec-
kue ucneitaiua. OpHako 3Ta
CnewkKa noesblliana pUCK He-
yA4ayu npu cTapTe W fanbHeu-
wem nonete mopyns. Pucko-
BaTb CTONb AOPOTUM U3JENHEM
He xotenocb. lo3tomy 6bino
PeWeHO  MpPUAEPKUBATHCA
NPEXHEro nnaHa U npoBecTu
CHayana foocHawWeHu1e u non-
Hblil UMKn ucnbiTaduid B PKK
«IHeprua». B npuHumne, CM
MOXHO Bbin0 B nepesesT
TyAa Y)Ke B CepeAvHe anpens,
TaK kak cbopka B LieHtpe Xpy-
HWYeBa MOMNA GbITb 3aKOHYEHa
MMEHHO K 3TOMY cpoKy. Ho Ha
eQUHCTBEHHOM paﬁoueM mec-
Te ana ucnoitaHua CM Ha Kou-
TPONBHO-UCNBITATENbHOMN
craHuuu (KUC) B «IHeprum»
B 3TO BpeMa MAOYT UCNbITAHUA
3neKkTpuyeckoro awanora CM
X17KCM Ne24008, koTopble
NPOANATCA A0 CepefuHbl Mas.
Mo cywecTeyloWMM nnaHam,
nepeso3ka CM u3 LleHTpa Xpy-
HUYEBa B «IHEPruio» MoMeT
cocToaTecs okono 20 mas. Co-
BET MAaBHbIX KOHCTPYKTOPOB 0f06pUNn Takyio
nocnefoBarensHocTbL pabor.

B cBa3uM c 3tum 3anyck mogyna 17KCM
N212801 BO3MOMEH NUWbL B MapTe—anpene
1999 r. Moatomy CoBeT pekoMeHAOBaN BHOBbL
nepecMoTpeTb rpatuK 3anyCKOB NepBbIX 3Ne-
meHToB MKC. MHaye nepsblit 3neMeHT cTaH-
umu — @b 77KM Ne17501, 3anyweHHbli
30 uioHa 1998 r., ByaeT ocTaBaThCA B «OfAM-
HOYHOM NNaBaHMM» Ha OpbUTE CAMWKOM AO-
nro, becuensHo pacxodys TONAUBO U pecypc.
PavHee ofcyxpanack BO3MOXHOCTb CLBU-
HyTb 3anyck ®Tb Ha 25 asrycta 1998 r., a
Unity (6uiBwuit Node 1) — Ha 17 centabps.
OpHako Tenepb Ha CoseTe BbiNo BbICKA3aHO
nowenanue nepeHectu crapt @b Ha cpok
«He paHee» Hoabpsa 1997 r., a Unity — Ha pe-

nopra
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Kabps 1998 r. Toraa B KoHLe anpena 1999 r.
CTaHeT BO3MOXHbIM Hayano pabotel Ha MKC
Nepeoro IKUnaxa.

Takoit caBMr CPOKOB B 04epefHOM pas no-
BEPT B YHbIHUE AMEPUKAHCKWUX CNELNanucToB.
P3Hgu BpuHKNWM BBICKA3anca 0 NOHUMAHWK
npobnem Poccuu co CnywebHbIM MOAYNEM, HO
NPenoXun 0CTaBUTb YTBEPKAEHWE NNAHOB
NnepBbiX MYCKOB BbiCWEMY PYKOBOACTBY KOC-
MUYECKMX areHTCTB Ha COBMECTHOM COBela-
HuK no MKC B KoHue mas B Mockee (npepsa-
puTensHo 28-29 mas).

WsmeHeHue cocrasa
POCCHIACKOTO CErMeHTa

Ha Cosete 6bin B OYepepHOW pas Bbinu
BHECEHbl U3MEHEHUA B COCTaB POCCUWCKOrO
cermenta MKC (ewe B HacnepcTBO OT Npoek-
Ta «MUp-2» OH HOCKT oBo3HayYeHue 27KCM).
B npeppsepuu Coserta, 21 anpens, pykoBo-
autenn PKK «3ueprus» (HOpuit Cemenos,
Hukonaii 3eneHwwukos) u LleHtpa XpyHuyesa

lea ceoboaHbIX

(AHatonuit Kucenes, AHatonuit Hepaiisopa)
npu cornacuu leHepansHoro aupextopa PHA
lOpus Kontesa nopnucanu «PeweHue no
YTOYHEHMI0 COCTaBa MoAynel POCCUIACKOro
cermeHta MKC». B Hem roBopuTCA, 4TO «Ha
OCHOBaHWM NpoeKTHbIx npopabotok PKK
«IHepruax» um. C.MN. Koponesa n FKHML, ume-
HW M.B.XpyHu4eBa BbiABNEHA BO3MOXHOCTb
COKpalleHUss HOMEHKNaTypbl Mojyned poc-
cuiickoro cermenTa 6e3 u3meHeHUsa ero 3agay
M BO3MOXKHOCTEN».

PeweHo wucKNYUTL yeTblpe Mopyna:
ABa Mmopynsa wuaHeobecnevenus (MIKO-1 u
M}0-2) 1 aBa CTBIKOBOYHO-CKNAACKWUX MOAY-
na (MCC-1 u MCC-2). 3tv annaparsl no npe-
HHEMY NPOEKTY AOMKHbI 6biaK BbiTb pa3pabo-
TaHbl U usrotoBneHbl PKK «3Heprusa» Ha oc-

M1

HOBE HebOoNbLUX repMETUYHBIX OTCEKOB (TH-
na CrbikoBoyHoro otceka 316MK cranumu
«Mup») u BbiBOgUTLCA Ha opbuTy PH «Coio3-
Y» unu ee moauduraumeir «Cow3-2» (echu Ta
6YyAeT K HY)XXHOMY BPEMEHU roTOBA).

Tenepb Xe NpefnoXeHo BMECTO 3TUX Ye-
Thipex HeBonblwnx Mogyneid co3path HOBbIA
60NnbWON CTLIKOBOYHO-CKNaackoi moayns MCC
Ha 6a3e yxe CO3[aHHOTO 3aNacHOro BapuaHTa
Orb, umenyemoro Takxe ®b-2 u umelowero
noka o6o3Hauyexue 77KM N217502. Panee atot
annapart LieHTp XpyHuyesa npegnaran ucnonb-
30BaTh Kak rpy30Boi Kopabnb-taHkep. Tenepb
OH, BLINONHMT Te Xe hyHKLUHK, HO NPU 3TOM OC-
taHetcs B coctase MKC Ha 15 ner.

Nepepenka nog MCC 3atpoHer repmertny-
Hblil agantep ®TB-2, Ha KOTOPOM [ONXKEH Nos-
BUTbCA elle ofuH (TPeTuil) CTbIKOBOYHbINA
y3en. MCC coxpaHuT 16 TONAMBHbIX GaKos.
BHYTpH Hero cMOHTMPYIOT 6 FMPOAMHOB, a OC-
TaBLWMECA CEKLUN MOXHO ByAeT ucnonb3osarb
BNA YCTaHOBKM Hay4HOW amnapartypbl Wau
CKnaaupoBaHua pa3nuyHbix rpy3os. MCC pas-
MECTUTCA Ha HUXHeM («Hap-
MPHOM») CTLIKOBOYHOM y3ne
®rb 77KM Ne17501, rge pa-
Hee NnaHMpoBanoch pasmec-
TWTbL Manblit MCC-1.

Cospasarb MCC 6yper, ec-
TecteeHHo, TKHIL. Tem ca-
MbIM 3TOT LleHTp co3paet ans
MKC ywe uetbipe 6Gonbwux
mogyna: OrB, CnymebHbli
MOAYNb, YHUBEPCanbHbIA CTbi-
KOBOYHBIA Mopynk U Moaynb
CTBIKOBOYHO-CKNAACKOM.
«3JHeprua» ocTasuna 3a co-
60it HayuyHo-3HepreTuyeckyo
nnarcopmy (H3M) u pea Crol-
KoBOYHbIX oTceka (CO-1 u
C0-2). MNpwu Bcem npu 3TOM
«IHepruay» octaetca Gop-
ManbHO roNoBHOM UPMON No
poccuickomy cermeHty MKC.

Llentpy XpyHuueea npu-
AETCA TaKke 3HaYMTeNnbHO
nepefenarb NpoekT YHusep-
CanbHOTO CTHIKOBOYHOMO MO-
ayns (YCM). U3 Hero npeano-
HEHO NepeHecTy B HOBbIN
MCC wectb rupoguHoB, ycTa-
HOBWUTL CHapyxu YCM 3nek-
TPUYECKME aKKYMYNATOPHI, a
8 ocsobopuswemcs obbeme
CMOHTMPOBaTb CMCTEMBbI, NNAHUPOBABLWMECA
AN ycTaHoBkU Ha MMO-1 u MIKO-2. Takie
pelweHo pa3sepHyTb Ha YCM repmeTuyHbli
ajanTep C NATbIO NACCUBHBIMU CTBIKOBOYHBIMM
y3naMmu Ha 45°, 4yTobbl yny4wKTL 30H6 0630pa
W NOBLICUTE 3IDPEKTUBHOCTL NPUMEHEHWUA
Hay4HOW annaparypbl Ha POCCUMCKUX MCCne-
A0BaTeNbCKUX MOAYNAX.

W3-3a 3tux nepegenok crapt YCM yxe
NPUWANOCH NepeHecTn ¢ aekabpsa 2000 r. Ha
anpens 2001 r. Hoswiid cpok 3anycka MCC no-
Ka He yTBepwpeH. MpeasapuTensHo OH CTOUT
MeMpy WioHeM W ceHTabpem 2001 r., npuyem
3TO paHblle, 4YeM NpeXHue nnavbl 3anycka
MCC-1 u MCC-2 B ceBpane 1 mae 2002 r. co-
oteetcTBeHHo. (Craptel MXO0-1 u MXO0-2
NAaHUpPOBaNMUCh Ha AHBapb U mapt 2003 r.)



I0pun Cemenos:
®I'b monerur

Ha MONroAa mo3xe
28 anpens.
B.PomanenkoBa. MTAP-TACC.

Crpoutenscteo MexayHapoaHo#i Koc-
MUYECKOM CTaHLuM, BEepoATHO, BypeT 3a-
JepHaHo ele Ha wectb Mecsales. Cneyna-
NUCTHI CTPaH-y4acTHUL NpoeKTa mpeano-
XWUNM B YeTBepr 28 anpena 3anycTuTb nep-
Bblfl INEMEHT CTaHUuM B HoAGpe-fekabpe
1998 r. smecto 30 WIOHSA, COOBWMN B IKC-
knio3ueHoM wWHTepeeio WTAP-TACC Mpe-
3MAEHT 23POKOCMMYECKOW KOpnopauuu
«3IHeprua» HOpuit CemeHon,

OkoHyaTensHoe pewexue Byper npu-
HATO B Mae, KOTAAa rMaBbl KOCMWUYECKUX
arentcte Poccum, CLIA, EBponsl v AnoHuu
cobepytca B Mockse.

«3apepxKa Bbi3BaHa npobnemamu fByx
Y4aCTHUKOB NpoekTa — Poccuu, KOTOpPOiA He
XBaraeT JeHer Ha 3asepleHue pabor Hap
TpeTbUM cermeHTom (mopynem — Ped.)
craHymu, u CoepuHeHHbix LlTtatoB, KoTo-
PbiM He XBaTaeT BpEMeHU Ha NOCTaBKy Npo-
rpaMMHOro obecneyeHus YeTBepToro ane-
MeHTa CTaHUuu», — ckaszan CemeHoB.

Takum o6pa3oMm, He UMeeT CMbICNa 3a-
MycKaTb NepBbIM CErMeHT — POCCUACKWIA
QyHKLMOHANLHO-TPY30BOI BNOK — B HIOHE.
3I1oT 6NOK rOTOB K 3anycKy Y)e HECKONbKO
MeCsLEB U NPOXOAUT NOCNEAHUE NPOBEPKM
Ha baikoHype.

CneyuanucTel HagewTCa pewuTs Npo-
6neMbl C CermMeHTaMu CTaHUUM B TeyeHue
wect Mecaues. [naHupyeTca 3anycTuTh
TPETUIA CErMeHT — poccUiCKUiA CnyxeBHbii
mopyne — 8 anpene 1999 r. 3tot MoAyNb He-
CeT BCe CUCTEMbl XU3HeobecneyeHus, W
Nepebil 3KUNAX CMOXET OTNPaBUTLCA Ha
CTaHUMIO, KaKk TONbKO 3TOT Mopynk Gyper
3anylieH.

leHepanbHbiih gupektop PKA Hpwuii
KonTee 3asBun B MapTe, 4TO OH NOAY4YUN OT
NpaBuTeNbCTBA FapaHTUM [AOCTATOMHOTO
tuHaHcupoBaHusa paboTsl Hag Cnyme6HbIM
mopynem. Tonbko 20 MAH U3 3annaHupo-
BaHHbIX 99.5 MnH $ BbiNK BbigENEHbI npea-
npuatuaMm B 1997 r., u cutyauua He ynyu-
wunace.

KonTes nog4epKkHyn, 4T0 «amepuKaHLbl
NpU3Hanu CBOe OTCTaBaHWe» B Nporpam-
MHOM 0becneyeHWM 4YeTBEPTOro CerMeHTa
cTaHuuu — JlabopatopHoro Moayns.

CemeHoB nnaHupyet 06paTuThCa K poc-
CMWCKOMY NPaBUTENLCTBY M NPOUH(OPMU-
poBaTh €ro 0 Kpusnce B GUHAHCMPOBAHUM
pabot Hag MKC.

Co3panne MexayHapopHo# KocMuyec-
KOW CTaHuuu 610 B NPOWNOM rogy OTno-
eHo no BuHe Poccuu, KoTopas He umeer
AeHer Ha To, 4To6bl fopenate CnymebHbli
Mmopynb. 3anyck ®Ib 6ein TOrAa OTNOXEH C
HoAbBpA 1997 Ha wioHb 1998 r., U Apyrue
3anycku 6biNM OTCPOHEHb! HA HECKONbKO
MecsLes.

MEXAYHAPOAHAS KOCMHYECKAS CTAHLMHA

Takum 06pasom, neperpynnupoBka poc-
CUIACKOro cermeHTa No3BoNAeT COKPATUTL pac-
X0Abl No GuHaHcuposaHuo nporpammel MKC,
YMEHbIWMUTb 0BLYIO TPYAOEMKOCTb pa3paboTku
W npubNWM3UTL CPOKM Hayana 3KCnayarauuw
cucTeM Ku3HeobecneyeHus (Ha nontopa ro-
Aa) C yMeHblueHueM rpy3onotoka Ha MKC.

HoBas KoHgurypayus poccuidckoro cer-
MeHTa Tenepk cTana KomnakTHei. [loasunocs
Tpu cBOBOAHBIX CTHIKOBOYHBIX y3na: ABa 6o-
KoBbix Ha MCC v oguu 6okosoit Ha YCM. Ha
HUX B Cny4Yae HeoBXO[MMOCTH MOXHO pasme-
Wartb 4ONOAHUTENbHbIE MOAYNU UK Hay4Hyl0
annaparypy. Tenepb Ha 3TUX nopTax Haipger-
CA MeCTO ANA YKPaUHCKOTO WK KUTaiCKoro
HayyHbIX Mopynei (0 NPUCOEAUHEHMM KOTO-
peiX K poccuiickomy cermeHty MKC B pasHoe
BpeMSA WeN pasroBop Ha BhicweM yposHe). K
ocesbiM y3nam MCC u YCM, kak u nnaHuposa-
nock paHee, ByayT npuyanueatb NUNOTUPYye-
Mble 1 rpy30Bble TPAHCNOPTHbIE Kopabnu.

OpHako M Takas KoHbUrypauus Momer
BnonHe B 6nuxaiiwee BpeMa uameHutsea. [lo
CHUX NOP He onpegeneH Ao KOHUa ob6auK AByx
poccuitckux WccnepoBatenbCKux Mopynei
MKC (UM-1 u UM-2). Moka ux nnaHupyetcs
C03AaBaTh B pacyeTe Ha BblBOJ C nomMolbio PH
«Coto3-2». Takol BapuaHT npegnonaraer uc-
noNb30BaHWe NPUBOPHO-arperaTHoro oTceka
Kopabnei «[Mporpecc M», Ha KOTOpoM ycTa-
HaBNWBAETCA HeBONbWOW repMeTUYHbIA OT-

cek. 0pHako, yuuTbIBaA 3anasgpiBaHue pabor
o 3TOMY HOCUTENIO U 3arpyKEHHOCTb NPOMU3-
sofcTBeHHON 6a3bl PKK «3Heprus» — 3aBoga
IKCNEPUMEHTANbHOTO MaWWHOCTPOEHUA Bbi-
NYCKOM NUAOTUPYEMbIX U FPY30BbIX TPAHCNOPT-
HbiX Kopabnel, 3TM MOAynM, CKOpee BCero,
onaATe e 6yaer penars TKHML um. M.B.Xpy-
Huyesa. B Kb «Canwot» LleHTpa XpyHuuesa
ecTb Xopowue HapaboTku no BapuaHty Mc-
CnepoBaTeNbCKUX Moayneit Ha Gase annapa-
ToB 77-i cepuu. OpHako pabota no onpepe-
neHuio ux obnuka u Tam 3araHynace. Llewtp
XpyHu4eBa noka TONbKO 3aBepluaeT MoAaro-
TOBKY W nepegayy matepuanos no Uccnegosa-
Tensckum moaynam B PKA u LHWUWMaw, koto-
pble 6yayT paccMaTtpuBaTh BONPOC O BKAKYe-
HUKW BapuaHToB Tamenbix UM B KoHurypa-
unio MKC. LlenTp XpyHuueea paccuyuTbiBaer,
4TO yBENMYEHWe Maccol M obbema ansa uene-
BOW Harpysku no3BONAT MHTerpuposatb Wc-
CnepoBatenbCKMe MOAYNM B MEXAYHAPOAHYI0
CMCTeMy ROCTaBKM LeneBoro 060pyaoeaHns u
BbINTH HAa MEeN/yHapOAHbLIA PLIHOK pa3melle-
HUA uenesbix Harpy3ok Ha MKC wa kommep-
YecKoi ocHoBe. YHWdUKauua paboyux mect
Ha BCex Mopynax poccuiickoro cermenta MKC
NO3BONMUT CAENATL Hay4Hylo nporpammy Gonee
rubKoit u 3 deKTUBHON.

Ckopee Bcero, MMEHHO 3Ta NOCNepfoOBa-
TenbHocTb passeproiBaHua MKC Gyaer o6-
CYXAATLCA HAa MANCKON BCTpeye.

[lanuen Tonaus o cocroarun nporpammst MKC

U lucos. HK.

23 anpena 1998 r. AgmuHucTpatop NASA
[lanuen fonamnH BLICTYNKA C 3aWKTOR Brofxe-
Ta NASA nepep ceHaTCKMM NOJKOMUTETOM NO
JenaMm BEeTepaHOB, XUMUILHOW NporpaMmMme U
He33aBUCUMbLIM areHTCTBaM. 3To nogpasgene-
HWe aBnsetcsa ronoBHuiM B CeHare no noaro-
TOBKE 3aKOHa 0 pa3peweHun HUHAHCUPOBA-
HuUA NASA Ha oyepeaHO# DUHAHCOBLIW roA.

Kacasce coctosnus pabot no MKC e Poc-
cuu, [1.TonauH, B yacTHocTH, oTMeTun: «[po-
6neMa He B KayecTBe: Hawa YBEPEHHOCTb B
TeXHWYeCKUX BO3MOXHOCTAX Poccun Henoko-
nebuma... Bonpoc B HeonpegeneHHocTH du-
HaHncupoBaHua MKC poccuiickum npasuTens-
CTBOM, KOTOpas He TONbKO NPenaTCTBYeT BO3-
moxHocTH PKA uaTv no rpadmky pazpaboTku
Cnyxe6Horo Mogyns, HO u cnocobHoCTU npo-
u3BoauTb Kopabnu «Mporpecc» u «Coto3»...
KaK gna «Mupa», Tak u ana MKC».

[.TonguH coobuwun, yto MuHucTepcTBO
¢duHancos PP nepeuncnuno PKA 20 mnH $
B TeyeHne 9-13 MapTa, U «bbinu coobleHus
0 TOM, 4TO nepeyucneHo ewe 15 maHx». Ewe
44.5 MNH $ NOMKHLI BbITb NepeyncneHsl Ao
KoHua man. PKA Taroke nony4yuno paHee B 3ToM
rogy 40 mnH $ u3 cpeacte 1998 r. ansa onnarbl
KpuTH4eckux pabot noapaa4uvkam. Moanucax-
Hbii Mpe3ugenTom EnbumHbiM 27 mapra 6iog-
weT Ha 1998 r. sknoyaer 100 mnH $ Ha npo-
rpammy MKC, 3assun pykosogutens NASA.
«0pHaKo 3TO He NOKPLIBAET NONHOCTBIO Heob-
xoaumoro B 1998 r. duHaHcupoeaHua. U3 BHe-
BIOAMETHBIX UCTOYHUKOB HeobxXoauMbl fON0N-
HuTensHble 240 MaH $ ana nonHoro obecneye-
Hus poccuitckoro yyactua 8 MKC. Mbi Bygem
BHUMATENLHO CNeauTh 3a (HaKTMYECKMM pac-
npefeneHuem 3Tux CPepcTB.»

B yactu duHancuposanua MKC B NASA
[.TonauH 0TMETUN, YTO M3 3aNPOWEHHbIX A0-
NONHUTENLHO B ceHTABpe 1997 r. 430 MaH §
KoHrpecc cornacunca Boigenuts 230 MAH B
BUAE AONONHWUTENLHOrO (PUHAHCUPOBAHUA U
nepepacnpejeneHus 4acTu CpeAcTs C Apyrux
nporpaMm NASA. Takum oBpa3om, B TeKyLieM
thuHaHcoBoM ropy TpebyeTcA nepetawuTth C
Apyrux nporpamm ewe 200 mnH $, a Bcero B
1999-2003 ¢.r. TpebyeTca AONONHUTENLHOE
(UHaHCUpoBaHUe B cymMe 1.4 mapp $.

Co ccuinkoit Ha npepcraeuteneit NASA B
Poccuu [1.Tonguu coobuwmn, yto Ha CM ycra-
HoeneHbl 95% KOMNOHEHTOB, a OCTaBWMWECA
2-5% 6ynyT YCTAHOBNEHbI B TEYEHHE Crepyio-
WKMX ABYX Hedenb. 3aKOHYEHAa YCTaHOBKa
KabenbHol ceTH Ha KomnnexkcHom crerpae CM, n
C HOABPA BLINONHAKOTCA ABTOHOMHbIE UCMbITa-
HuA. Ha netHom CM BeINnONHEH BTOPOW 3Tan yc-
TaHOBKM KabenbHOW ceT. be3 cylwecTBeHHbIX
npo6nem UayT pecypcHbie UCMbITaHUA KOMMO-
HEHTOB. «XOTA UMEETCA NOCTOAHHBIA Nporpecc,
pycckue npusHaiot, yto CM Ha 3-4 mecsua oT-
cTaer ot rpathuKa c aaroi cTapTa B aekabpe.»

Apmunuctpatop NASA coobuun, 4to Ha
28 anpena HasHauyeH CoBeT rnaBHbIX KOH-
CTpyKTOpOB poccuiickoro cermenTa MKC, a Ha
29 anpens — COBMECTHbIi CMOTP NPOrpamMmel.
B mae, B 3aBMCMMOCTM OT aKTUYECKOro CO-
cToAHKUA paboT no CM u NlabopaTtopHoMy Mo-
aynio, NASA nu6o npuMeT peweHue o BKNYe-
HUKW B NnaH 3anyckoB BpemeHHOro mopyns
ynpaenenus ICM, nubo noaTeepauT Aarsl 3a-
nyckos CM, ®I'b u Node 1. 25 mas KoHTpons-
Hblid coBeT no MKC pomkeH yTBepAuTh C CO-
MAacKUA BCEX MEXAYHAPOAHBLIX NapTHepOB HO-
Bbld rpacuk cGopku. HakoHew, 29 mas Ha
BCTPeYe rnaB KOCMUYECKWX areHTCTB HOBbLIN
6asosbiil rpacmk c6opkM ByaeT y3aKoHeH.
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Pabora HaJl «<KOCMU4YECKUM)» 3aKOHOAATEIbCTBOM ITPOA0JLKAETCA

E.lesaTbApoB. HK.

20 mapma 8 mpemseM, NocrecHem 4me-
Huu focdymodl Gbin npurHam 3axkoH «0 KoHsep-
cuu o6opoHHol npomsiwneHHocmu 8 Pocculi-
ckoll Pedepayuuy, e scmynuswiull 8 cumy K
MomeHmy Bbixoda 3moeo Homepa XypHana. Ho
3ImuM «KocMuyveckaa» OesmensHocms Komu-
mema no KOHBepcuU U HaOYKOeMKUM MexHo0-
2uam [ocydapcmsenHol [ymsl He o2paHuyusa-
emcA. B Hacmosuee spems 8 KoMumeme ge-
demcsa No020mOBKA OBYX YUCMO KOCMUYeCKUX
3axoHos: «0 eocydapcmeenHoll noddepxke
nomeHyuana KocMu4ecKol uHAycmpuu U Koc-
mudeckol uHgpacmpykmype! P®» u «0 npaso-
BOM pea2ynuposaHuu s3aumodelicmaus cybb-
eKmo8 KocMuyeckol OesamenbHOCMU € UHO-
CMPAHHLIMU U MEXOYHAPOOHBIMU Op2aHU3ayu-
AMU». W, HGKOHew, coenacHo naawy, Ha o4epe-
ou 8 KomMumeme cmoum pa3pabomka 3aKo-
Honpoexkma ¢ ycnosHeiM HasgaHuem «0 2ocy-
0apcmeeHHbIX NONLU2OHAX.

06 3Tx 3aKoHax U npobnemax Komuterta
pacckasan koppecnoHpeHty HK oguH u3 ux
aBTOpOB — 3aMecTuTenb npegcepatens Komu-
Teta Anekcanap MNomopos.

- B locypapcreeHHoi flyme He TaK MHO-
ro AenyTatoB, KOTOPbLIX MHTEPecylT npo-
6nembl OTEYECTBEHHOW KOCMOHABTUKH, W
ele MeHblUe TeX, KTO aKTUBHO y4acTByer B
CO3A4aHWM HOPMATMBHO-NPaBOBOMA 6a3bl no
PerynMpoBaHuMi0 KOCMWUYECKOW AeATenb-
HOCTH. Yem Bbi 310 06bACHAETE?

- fl pymaio, 3neck BCe fieno B TOM, 4TO
6ONbWHUHCTBO HAPOAHBIX U3BpaHHMKOB, pabo-
Talowux 8 [lyme, He UMEIOT TEXHUYECKOrO 06-
pa3oBaHuA. A Kak fenyTtatbl MOTYT 3aHUMaTb-
CA KOCMWYECKWM 3aKOHOAATEeNbCTBOM, ecnu
OHW C TPYAOM NpPeACTaBAAIOT, YTO TaKoe KOC-
MOC M KaK KOCMMYECKMEe annapartbl MOryT TaMm
neTatb U He nagatb? YTo KacaeTcs MeHs, TO A
22 ropa npopaboTan B aTOMHOM NPOMbILWAEH-
HOCTW, Y4acTBOBan B NpOBEJEHUWU NEepBbIX
B3pbIBHbIX paboT Ha HoBoi 3emne, 3aHUMancs
M3roTOBNIEHWEM NAYTOHWA W T.A. leoprui Ba-
cunbesuy Koctun (npegcepatens Komutera —
Ped.) Ha BopoHeXCKOM MexaHUYecKoM 3aBo-
e 3aHuMancsa pa3paboTKoW M U3roTOBNEHUEM
PaKeTHbIX ABUraTenei, bbin game ero gupex-
TopoM. WHcad Wapudynnosuy Caiidynnun —
LOKTOP TeXHUYeCKux Hayk, npodeccop KazaH-
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CKOro yHuBepcuteta. Mean HuKuTUyK pnonroe
BpemMsa npopabotan B Ap3amace-16. 3HaHua U
ONBIT 3TUX U APYrUX NIOAEA NO3BONAIOT UM 3a-
HMMATbCA KOCMUYECKOI NpoBnemMaTHKoi.

~ Bbl ABNAeTecb OfHMM W3 aBTOPOB
«KOHBEPCUOHHOro» 3aKoHa. Kak 6bl Bbl
MOTNIX ero NPOKOMMEHTUPOBaThL?

— MpuyuHoW, KOoTOpas 3acTaBuna Hac
B3ATLCA 33 pa3paboTKy AaHHOTO 3aKOHa, CcTana
ABHAaA HEeafeKBaTHOCTb AEWCTBYIOWEro KOH-
BEPCMOHHOMD 3aKOHOAATENbCTBA PeanbHbIM
npoleccam B cTpaHe. [leicTeyiowuii 3aKoH P®
«0 KoHBepcHMKU 0DOPOHHON NPOMbBIWNEHHOCTH
8 Poccuitckoil Depepaunu» Buin NPUHAT ewe
20 mapra 1992 r. C Tex nop yxe NOMEHANUCH
KoHctutyumns PO, TpaxpaHCKuiA Kopekc, B
KOPHE M3MEHUNOCh IKOHOMUYECKOe 3aKOHO-
AATEeNbCTBO, BKKOYARA 3aKOH O NPUBATU3ALMUM.
B cBA3M C 3TUM 3aKoH Gonble He mor obecne-
yuBaTh I EKTUBHOIO perynupoBaHus npo-
uecca KOHBEpPCUM W cTan npuobpertatb CNoH-
TaHHbIA xapaktep. MM He MormW B NONHOM
Mepe ynpasfiATb HW roCyAapCTBO, HU OpraHbl
BnactM Ha mecrax. MNoatomy notpe6osanochb
NPUHATME HOBOTO 3aKOHA, B KOTOPOM 33KOHO-
HaTenbHoe perynupoBaHue NpoLecca KoHeep-
CWM NPUBOANTCA B COOTBETCTBUE C HA3peBLIN-
MU npobnemamu.

- A 4TO BbI MOXKETe CKa3aTb 0 COBpPEMeH-
HOM COCTOSHUM NPOM3BOACTBEHHO-TEXHONO-
ruyeckon 6asbl 06OPOHHON NPOMBbIWNEH-
HocTu?

— B 1997 r. cTeneHb U3HOCA aKTUBHOW Yac-
TW OCHOBHbIX (hOHAO0B «06OPOHKU» AOCTUMA
72%, a Benn4MHa HaxopALEeroca B aKcnayara-
LMW MOpanbHO ycTapeslwero 0obBOpyaoBaHMA
npesbicuna 40%. OTeyecTBeHHas paKeTHO-
KOCMWUYECKaA OTPAC/ib HaXOAMTCA B aHANOrUY-
HoW cutyaumu. Okono 68% KocMUYecKux an-
napartos, BXOAALWMX B OpbuUTanbHyio rpynmnu-
POBKY — OCHOBY KOCMWYECKOW AeATentHOCTH
Poccuw, BelpaboTanu cBoi pecypc u MoryT oT-
Ka3aTb B Ntoboi MoMeHT. ITo yrpoxaer obec-
MEYEHUI0 AAXE MUHUMANbHBIX NoTpeBHOCTel B
KOCMUYECKOW CBA3M, TENeBewwanny, B nonyye-
HUW METEOPONOTUYECKMX AaHHBIX U KOHTPONIO
OMacHbIX NPUPOAHLIX ABNEHWiA. WcyepnaH 3a-
Mac paKeT-HoCUTENeW, KOCMUYECKMX annapa-
TOB, BbIpabOTaH TEXHMYECKMA Pecypc NoMTH
BCEX CTAPTOBLIX KOMNNEKCOB M CPEACTB ynpas-
NIeHUA NONETOM KOCMWYeckux annaparos. C
1997 r. npaKTM4eCKW He BeayTca paboTsl No
BocnonHeHuto 3anaca PH u KA, npoanenuio ra-
PaHTUIAHBIX CPOKOB UCNONb30BAHWA 06BEKTOB
HazemHoW WHppacTpykTypel. Cpoku Hayana
NETHbIX WCMbITaHWi no nporpamme «Cnektpy,
npeaycMoTpeHHble ®epfepantHoit KocMuyec-
Koit nporpamMmoit Poccum Ha nepuog go 2000 T.
W MEeXAyHapOAHLIMIA COMALIEHUAMY, NEPEHO-
CATCA NPUMEPHO Ha 0auH rof. MpuynHa — He-
JoCTatouHoe (MHaHcupoBakue pabor. 3To
npueegeT K HesoinonHeHuwo Poccueid cBoux
00A3aTeNbCTB M BO3MEWEHWI0 yuepba 3apy-
GexHbIM NapTHepaMm W3-3a TOro, 410 no 6onb-
WHHCTBY WX CUCTEM, annapatypsl U npubopos
rapaHTUitHBIA pecypc Bypet ucyepnax.

— Bbl Kak-TO NbITaNUCb NOBAMATL Ha
yBenuyeHue hHaHCUPoOBaHUA paboT?

— [a, koHeyHo. lpu dopmuposaHuu no-
NpaBoK K NpoekTy QeaepanbHOro 3akoHa
«0 depepansHom Giogxere Ha 1998 r.» geny-

TaTaM1 HalWero KOMWTETa COBMECTHO ¢ paboT-
HuKamu PKA 6610 caenaHo HeMmano ana Toro,
4T0Obl B MAKCMMANbHO BO3MOMHOWA CTEneHu
YBENMYMTE ACCMTHOBAHWA HAa KOCMUYECKYIo
JeATensHoCTb. Takoe NNoAoTBOPHOE COTPYA-
HUYECTBO HaM XOTENoCk bl UMETb U C APYTUMM
BeAoMCTBaMU. fl cuuTalo, YTO ypesaHuio gu-
HaHCMPOBaHWUA «0BOPOHKM» eCcTb ansTepHa-
TUBHbLIA NyTb — NPUOPUTETHOE ee (PUHAHCUPO-
BaHWE, U B TOM YUCNe U3 BHEOIOLKETHbIX WC-
TOYHMKOB. lpuBefy HeKOTOpble npUMepsbl.
OreyecTBeHHbIE U 3apyBeHbIE IKCNEPTHI eAu-
HOAYWWHO NPOrHO3WUPYIOT B BanKaiwme 10-15
NeT CTpeMUTeNlbHOe Pa3BUTUEe PbIHKA KOMMY-
HUKALMOHHBIX yCnyr U obecneynBaioLlei ero
uHpacTpyKTypsl. 310, No cyTW aena, bynet on-
pepensTb BCe pa3BUTME PaKETHO-KOCMUYec-
Kot TexHuKu. [lo 2000 r. B MUpe nnaHUpyeTca
3anycTutb 546 KocMuyeckux annaparos. [1pu
3TOM ByeT HapacTatb 00BbEM 3amycKoB nones-
HbIX HAarpy3oK. 3gecs y Poccum ectb Bonblume
NpenMyLLecTsa: 3anycK noae3sHbiX Harpysok
noMoLbi0 oTeyecTBeHHbIx PH obxoauTcsa 6o-
nee peweso. OcBoeHKWe 3TOTO PblHKa, @ TaKxe
PbIHKa YCNyr 3a CYeT CO3AaHNA MHOropa3oBbIX
KOCMWYECKUX TPaHCNOPTHBIX CUCTEM MOMO 6bi
nate Poccuu COTHW MUNNMApAOB AONNAPOB.
MMeHHO TaKoi NoAXo[ Mbl UMEeM B BUAY, KOT-
Aa roBopuM 06 aBaHrapgHoi ponu «obopoH-
KWU» B NOJbEMe 0TeYeCTBEHHOW IKOHOMUKM.

— A KakoBoO Bawe oTHOWeEHUE K NPOEKTY
MexayHapoAHO KOCMUYECKON CTaHUMK?

— K yuactuio Poccuu B npoekte MKC oTHo-
weHue peoiicteeHHoe. C 0aHOA CTOPOHBI,
MeXlyHapoAHOe COTPYAHMYECTBO KpaiHe Bbl-
rofiHO NPeAnpUATUAM KOCMUYECKOW OTpacnu
cTpatel. OHO noMmoraeT Halwei KOCMOHaBTUKe
B L|eNOM COXPaHATL MMEIWWACA noTeHuuan,
He NoTepATb nepepoeble no3uuuu. B 10 e
BPEM#, K TAKOMY COTPYAHWYECTBY CNefyeT oT-
HOCWUTCA C ONpefeneHHOoi CTeneHbI0 0CTOPOX-
HOCTU. HYKHO MCKNIYMTL NiobByio BO3MOX-
HOCTb, NPU KOTOPOi M3 Poccum nocpepacTeom
TaKoro COTPYAHMYECTBA NPOCTO CTapaloTcs
BblKayaTb BeCb HAyYHO-TEXHWUYECKWI Garax
3HAHUW W ONbIT, KOTOPLIKM ObIN HaKoNneH 3a
MHOrUe rofbl.

- Bbl 6binK Ha Kocmopapome Mneceuk u
3HAKOMBI C TPYAHOCTAMM, KOTOPbIE OH Cel-
yac nepexusaer. lbiTaerech nu Bul Kak-To
NOB/IUATE HAa CIOXKMUBLUYIOCA TaM CUTYauui0?

- [la, nonoxeHwe Ha KOCMOAPOME TAMe-
noe. OHO BO MHOroM OTpaxaet obuee non-
OXEeHWe, B KOTOPOM Haxoputca crpaHa. [lo-
3TOMY KaK-TO CEpPbe3HO NOMOYb, @ 3TO Npexpe
BCEr0 OEHeXHbIMU CpeAcTBaMmu, ceidvac, ay-
Maio, He nonyyutca. 14 anpens B [ocypap-
cTBeHHOW [lyme npownu cnywaHWs Ha Temy
«0 nonoweHun B O0OBOPOHHOM KOMNAEKCey,
rhe cpeav NpoYMX NOAHUMANWUCL U Npobnemsl
Mneceuka. B ynucne fpyrux BoNpocos, Hanpu-
Mep, 06CyIKAANACh CHTYALMA, CIOMMUBLIAACA B
CBA3W C NUKBUAALMeR MuHucTepcTea 060poH-
HOWM NpOMbIWNEHHOCTH. Ero 3agayn B3an Ha
cebs genaprameHT MUHUCTEPCTBA IKOHOMMKHK,
B KOTOPOM MOKa HeT KeanuhULWUPOBAHHbIX
KagpoB, CNOCOBHBIX rpaMoOTHO ONpepensTh
JanbHeiWwue nyTM pasBUTUA NPOMbILWNEHHO-
CTW. Al CuUMTal0 TaKyl peopraHu3auuio He
NpoOCTO YNpaBNeHYeCKUM HEefoMbicnheM, a
MONbLITKOW pa3Banute 060POHY CTPaHbI.
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NIAHbI. NPOEKTHI

HoBuiit 37am necnepoBanunit JIyHot

10.3aiues cneyuansHo dna HK.

JlyHa, cTaBwas K cepegure 1960-x ropos
apeHoil HeWyTOYHOW KOCMUYECKOW TOHKM, Ha
uenoe AecaTUneTe npukosana K cebe BHU-
MaHue CcneuvanucToB-paKeTYUKOB, NMONUTU-
KOB M Y4YeHbix. 3aTeM, nocne ycnewHoro 3a-
BepLIEHUA NPOrpaMMbl BbICAAKM YENOBEKA Ha
Nlyny — Apollo, uHTepec k Heil nocteneHHo
ynan. B ee u3y4yeHWn Hactynuna pnutensHas
nay3a: noytu 20 neT K Heit He BbIN NOCNaH HU
oaunH KA. OgHaKo ceronHa Mbl, NO-BUAUMOMY,
HaxOMMCA Ha NOpOre HOBOTO BCM/IECKA MH-
Tepeca K HalwemMy W3BE4YHOMY CMYTHUKY.

OH BbI3BaH HECKOMBKMMU MPUYMHAMMU.
Mpexpge Bcero, nepepabotaH W OCMBICIEH
(haKTMYeCKUA MaTepuan, nony4YeHHbln uccne-
foBatenAMK Ha nepeoM 3Tane. Bo-BTopbix,
NOABUNMUCH HOBbIE TEXHONOTUM U MHCTPYMEH-
Thl, NO3BONAKWME NONYUATL HAy4Hble AaH-
Hble C paHee HepoCTYNHOW AeTanbHOCTbIO U

Bua no crpenke A
I

1998

(R) H.Adanacres,

1. fonoBHoi o6Texarens

2. Kocmuyeckuin annapar

3. Mpocraeka

4, Pa3roHHblR 6nok 2611

5. Tpetba cTyneHb (Bnok «h»)

(C) A.Mnagumcdt,

42

ToyHocTeto. W, HakoHel, JlyHa okazanack He
cronb 6e3mU3HeHHa, KaK npegnonaranock —
Ha Heit Bbin HaleH Nef, YTO 3HAUYUTENbHO
ynpouwaet npobnemy ee 0CBOEHUs, CO3AaHUA
NOCTOAHHO [EHCTBYIOWNX 0BUTaEMbIX CTaH-
UM ANA HayYHbIX UCCNEf0BAHUIA W PelleHuA
NPaKTUYECKUX 33Aay MCNONb30BAHWA NYH-
HbIX Pecypcos.

Wccneposanna JlyHbl MMEIOT KNK4esoe
3HayYeHWe ANA pelleHns BONPOCOB GyHAaMEH-
TanbHOW reonoruu: MexaHusma topMUpoBa-
HUA 3eMNU U NNAHET, NOHWMaHUs paHHe:l uc-
TOpuM 3emnu, BKNYas obpa3oBaHue KOHTH-
HEHTOB, OKeaHa, 3apoxaeHus duocdepsl. Tak-
We KaK MCCNefoBaHUA OKeaHWYeCKOM Kopbl
MmeTopamu mybuHHoro bypeHus B nocnegHue
AECATUNETUA CNocOBCTBOBANN KOPEHHOMY W3-
MEHEHMIO NPeACTABNEHUIA O 3@MHOM TEKTOHM-
Ke U AMHaMWUKe reonorMyecKuin npoueccos,
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MMeHHO uccnefosaHua JlyHbl MOTYT NPUBECTH
K HOBOMY NPOPLIBY B HayKax 0 3emne.

K comanenuto, Ha 3emne, BcneacTeune ee
CeNCMUYECKOW aKTMBHOCTM, NpaKTUYeCKM
NONIHOCTBIO CTEPThl CNeAbl PaHHel ucTopun —
nepeble 500-700 mnH net. HanpoTus, Ha
JlyHe aKTUBHbLIE reonoruyeckue npoLecchl
npeKpaTMnaucL o4eHb paHo. [laxe B He6onb-
WO KONNeKuum nopop, AOCTAaBNEHHbIX OT-
TyAa, NpUCYTCTBYIOT 06pa3ubl C BO3PacTOM
4.5 MNpA neT, T.e. CTONb Xe «CTapbley, Kak
3emns. OTcyTcTBME aTMoCthepsl U BOAbI Cno-
COBCTBOBANM COXPAHEHNIO OCHOBHOMO XUMM-
4ecKoro CocTtasa nopojd 1 ApesHero obauka
JlyHel.

bnarogapsa ceficMUYecKon CTaBUNbLHOCTH
W oTcyTCTBUIO aTMocdepel, JlyHa — uaeansHoe
MEecTo ANA pa3sMelleHns acTpoduanyeckux
obcepBatopuit, a Ha ee 0BpaTHOW CTOpOHe
OHW ByAYT K TOMY e ele U IKPaHUPOBaHbI OT
3eMHbIX NOMEX.

Hanbonbliee BHUMaHKE, C TOUKM 3PEHUSA
6bICTPON NPAKTUUECKOM 0TAaYM, NpUBNEKaeT
BO3MOXKHOCTb AOBBIUM NYHHBIX KUCAOPOAA W
u30TONa renus-3, KOTOpLIA NO3BONAET MC-
nonb30Bath B Gyaylien TepMosLepHOM 3Hep-
reTUKe peakTopbl, OTAMYAIOWMECA IKONOMK-
YeCcKO# YUCTOTOMH W BONLLWWNM Pecypcom pa-
6oTbl. Kucnopop e, nonyyaemsii nyTem Ha-
rpesa perofiuta B CONHeYHoW neyu po 2000-
3000°C, MOXKET MCNONb30BATLCA KaK B pakeT-
HbIX CMCTEMaX, TaK W AN Xu3HeobecneyeHus
NYHHbIX CTaHLUMA. YiKe cetyac o4eBUAHO, YTO
Takol cnocob ero fo6blyn Bonee BbIrofAeH,
yem pocTaeka ¢ 3emnu. BecbMa nepcnekTue-
HbIM NPeACTABNAETCA U NOITANHOE CO3AaHue
NYHHOW CTaLMOHAPHOW Hay4YHO-NPOM3BOA-
CTBEHHO# 6a3bl C YHMBEPCANbHLIM TEXHONO-
ru4ecKkum KomnnekcoMm. NMoHMKeHHan rpasu-
Tauua U rybokuit Bakyym GnaronpuaTHLI ANA
Pa3BUTUA «NYHHOW» METaNNYpruu 1 nonyye-
HWA CNNABOB NOBbIWEHHOM YACTOTHI U OLHO-
POAHOCTH.

MepBoii npouecc BO3BpPaLLEHWUA K KOCMU-
Yyeckum uccnegosaHuam JlyHel Havana fino-
HWA 3anyckom B 1990 r. annapara Muses-A,
OT KOTOpOro 6bln OTAENEH NYHHbIA MUKPO-
CNYTHUK.

3arem B 1995 r. amepuKaHubl 3anycTunu
KA Clementine, BnepBbie BLINONHUBLWWIA NON-
HYI0 CbeMKY NYHHOU NOBEPXHOCTH, BKNKOYAA
nonspHele o6nactu. Mpu 3tom B panoHe Hx-
HOro nonioca 6uina obHapyxeHa genpeccus,
Ha AHO KOTOPOW HWUKOTAA He NajaeT ConHey-
Hblil CBET M TeMnepaTypa 3fecb He NoAHUMa-
etca Bblwe —230°C. Momumo obblyHOTO BO-
AAHOro Nbpa, oOHapyMeHHOro nNo3me, 3aech
MOTNW BbIMOPAMMBATLCA NETYYMUE BELEecTBa,
sbiaenaowmeca w3 Heap JlyHel M U3 napa-
IOLMUX HA ee NOBEPXHOCTb KOMET U MeTeopu-
T0B. bbinK Takwe 06HapyHeHbl HOBbIE CTPYK-
TYPbl MOBEPXHOCTW M ONpefeneHa MOWHOCTb
NYHHOM Kopbl. Takum obBpas3om, yxe nepsas
akcnepuuna KA Hosoro nokonenus K JlyHe
OKa3anacb ycnewHon.

Bropo# amepukaHckuidi annapart Lunar
Prospector, paboTaiowmin HblHe Ha OKONo-
NYHHOWU OopBuTe, NOATBEPAUN HanW4uue Nbaa
Ha HalweM BeYHOM CNYTHUKE.

Ceityac roToBAT HOBble 3anycku K JlyHe
AMNOHLbI; OYEHb aKTMBHO BeayT cebs B 3TOM

Hanpaenenuu npepcrasutenn EKA. Becepoes
3a[yMbIBAETCA O MyCKax GECNUNOTHBIX NyH-
Hblx KA Kutai.

[0TOBAT HOBYIO NpOrpaMMy MHOTOCTafMIA-
HbIX ANUTENbHLIX WCCNEAOBAHUIA U POCCHIA-
CKWe yuyeHble. [lepeble 3KCNEPUMEHTbI Ha-
npaBneHbl Ha U3y4eHue npobnem BHyTpeHHe-
ro cTpoenus JlyHbl, B YaCTHOCTH, Ha Onpepene-
HWe pa3mepa ee Afpa, YTO UMEET KpUTUYECKOe
3HayeHue ANA pelweHun npobnemsl ee npouc-
xompeHus. [unoteza o popmupoBaHum JlyHsl
W3 BelecTea 3EMHOW MaHTWM cnpaseanvea
TONLKO B TOM CAyyae, eCNM Hawa cocefka
MMEEeT 04YeHb HeBonbloe AAPO — NPUMEPHO
0.4% cBoeit 0bUel Maccel, UNKU He UMeeT Af-
pa coecem. Hanpotus, runotesa gopmuposa-
Hus JyHBl M3 BewecTBa CONHEYHOro CocTaea
Tpebyer Hanuuua Appa nopspka 4.5-5.5%
Macchl NnaHeTsl.

[na peweHna 3TUX BONPOCOB Ha NYHHOM
NOBEPXHOCTU MOXET ObiTb pa3BepHyTa ceil-
cmuyeckan cetb. C 310l yensto Ha JlyHy cne-
ayer cbpocuts nexerpatopbl (BHegpsembie
30HAbI), cofepxaliue ceicMOMeTpsl no
KpalHen mepe B Tpex TOYKax: Ha BUAMMOM
CTOpOHE, 06paTHOI CTOPOHE W B paioHe K-
Horo nonioca. BoamoxHo Takke ucnons3osa-
HWe KOMNaKTHbIX (ManoanepTypHbix) rpynn
NeHeTpaTOpoB Ha OAHOM WM HECKONbKUX
y4acTHax MOBEpPXHOCTH, KOTOpble, MOMUMO
CeiiCMOMeTpOB, AOMXHbI UMETb B CBOEM CO-
CTaBe TennoBble 30H/bI.

[lna nepegauu AaHHbIX U3MEPEHWil € ne-
HETPaTOPOB MOMET WCNONb30BaTbCA NONAP-
Hbl CNYTHUK-PETPAHCAATOP, UMEIOWMHA, No-
MUMO NpUeMo-nepegaollieii annaparypsl,
npubopbl AUCTAHUMOHHOIO 30HAMPOBAHKA
ANA U3yyeHus penbeda NOBEPXHOCTH U Kap-
TOrpaupoBaHus, a TaKKe UHCTPYMEHTHI U3-
MepeHWA TeNN0BOTO NONA, 4TO B COBOKYNHOC-
TW C TEPMO30HAAMM Ha NeHeTpaTopax no3so-
NUT NONYYUTE AeTaNbHYIO KAPTUHY TENNOBOTO
pexxuma JlyHbl.

Co3paHue ceiflcMUYECKOIA CETH, BO3MOX-
HO, NoTpebyeT HECKONbKUX NYCKOB Ans pas-
MeleHUs A0CTaTOMHOrO 4YMCNa NeHeTparo-
pos. [lpu poctaroYHoOM GUHAHCMPOBAHUM
nepeble 3anyCKu MOryT BbiTh BLINONHEHBI Ve
81999 r.

Ha cnepylowem 3tane, KOTOpbIA 3aiMer
nepuoa 2001-2010 rr., ByayT pewarbcs Bo-
npockl XpOHONOTrMK JIyHbI, COCTaBa NeTyyqnux
COCTaBMAIOWMX e KOpbl B Pa3NuuHbiX pe-
rMOHax, M3y4yaTbCA COAepMaHue renus-3 Ha
Y4acTKax ¢ pasnn4yHoil Mopgonoruei u MuHe-
panorueil. CeneHonoruyeckue uccnefoBaHua
MOTYT BbITh NPOAOIKEHBI C UCMONB30BAHUEM
NYHOXO/0B, a TaKKe YCTPOHCTB oTbopa u fo-
cTaBKu 06pa3LOB NYHHLIX NOPOA Ha 3eMnio, B
TOM YMCNE W3 30HLI BEYHOW TEHM, YTO MMeeT
UCKNIOYUTENLHOE 3HAYEHWEe ANA NOHMMaHMA
NPOMCXOMAEHUA NErkoneTyymx BewecTs,
BK/IIO4ARA YINepog v BoAy, Ha JlyHe u B okono-
3eMHOM npocTpaHcTee. JlyHoxop, noMuMo
NpOYero, AOMKEH OCHAWATLCA YCTPOMUCTBOM
ONS aHanwu3a cofiepXaHua renus-3 B NyHHOM
peronuTe.

TpeTuii 3Tan, oveBUAHO, noTpedyeT yyac-
TUA YenoBeKa W BKNKOYAET CTPOMUTENLCTBO
NYHHOM CTaHUWMKM U OTPABOTKM TEXHONOTMM
ropHeix pabot Ha JlyHe.



BHewnui Bup KA «lyHa-25»

[0BOpA O KOHKPETHOM BOMMOLEHWM Ta-
KOro nnaHa, Hago noppobHee OCTAHOBUTLCA
Ha ycTpoicTBe M cnocobax npuMeHeHus
NYHHBIX CTAHUMIA C NEHeTpaTopamu.

Kak u3secTHo, nocnepHei U3 cepuu orte-
YECTBEHHBIX NYHHbIX annapartos 6bina aBToMa-
TU4eckan ctaHuus E-8-5M «JlyHa-24», pocra-
BUBLWASA HA 3€MNI0 NYHHBIA TPYHT U3 Npearop-
Horo paitoHa. CoOTBETCTBEHHO, NepBbId poc-
CWACKMI annapar M3 HOBOW cepuu Byger Ha-
3viBatees «JlyHa-25». Ero 3anyck Ha TpaekTo-
puio «3emns-JlyHa» (Bpems noneta — 3 cyTok)
NAaHUpyeTCs BLINONHUTL C KocMoapoma [ne-
CelK C NoMOoLLbI0 OTHOCHTENbHO Aewesor PH
«MonHus» ¢ pasroHHbiM 6nokom J.

B oTamuMe OT npeabiaywMx annapartoe
pa3spabotku HMO um.JlasoukuHa, KA «JlyHa-
25» byaeT co3naH TaM Xe, HO Ha COBEpLIEHHO
HOBO# 6a3e, C NPUMEHEHWEM HOBEHWMX Tex-
HONOTWIA, B YACTHOCTH, HErEPMETUYHBIX MpPU-
60pHbIX KOHTEHHEpOB, BbICOKONPOM3BOAMU-
TeNbHbIX CONHeYHbIX Batapei u manorabaput-
HbiX NpMBOPOB Hay4HbIX U CRyKeBHbIX noa-
cucTeMm.

KOHCTPYKTMBHO annapat npepcrasnseT
co60if BOCBMUTPaHHYIO NaHeNb, CHU3Y KOTO-
POl CMOHTMPOBAHa ABUraTeNbHasA YCTaHOBKa
(Y), sKkntovaowan vyeToipe 6aka ¢ OAHOKOM-
NOHEHTHLIM TONAMBOM (rMApa3uH), ABUraTe-
N¥ KOppeKuuu u ctabunusaunmn, apmarypy
cucTembl Hagayea. C Bepxy naHenu yctaHos-
NeHbl TPU 30HAA-MeHeTpaTopa C CUCTeMamu
3aKPYTKK, @ TaKe CUCTeMbl TEPMOpErynnpo-
BaHWA W YNpaBNeHWs annapara, 3NeMeHThl
3NeKTPOaBTOMAaTUKK, PAfAMOKOMNNEKC U aH-
TeHHbl. K YeTbipeM BOKOBLIM rpaHAM KpenaT-
Csl NaHeNW ConHeyHbix batapei.

Ha tpacce «3emna-JlyHa» npoBopATCA
[BEe KOPpPEeKLWMU: NepBas — Ha BTOPbIE CYTKU
nonera, 4tobel TpaekTopua KA npowna 4yepes
OfiHY W3 TOYEK NOCAAKN NEHeTPaToOpPoB, W BTO-
pas — B Hauane TpeTbMX CYTOK Monera, ¢ no-
cnefylowen OpueHTauMeii annapara, 4Tobbl
npoAoNbHaA OCb neHeTpatopa beina copuen-
TUPOBaHa MO BEpPTUKaNU K NOBEPXHOCTW Ha
MOMEHT BHE[JDEHUA B TPYHT.

MpumepHo 3a 20 4 go BcTpeuu c JlyHo#
NPOM3BOAMTCA 3aKPYTKa NEpBOro neHerparto-

pa BOKpYr NpofonLHOW OCH W ero oTaeneHue.
Cam KA nocne 3toro ocyulecTensier MaHeBp
nepeBoAa TPAaeKTOPMW Ha BTOPYI MpULenb-
HYl0O TOYKY M NEepeopuUeHTaLui ans oTgene-
HWUA BTOPOro neHeTparopa. 3atem onepauyus
NOBTOPAETCA ANA AECAHTUPOBAHWA TPETbEro
neHetparopa. lNpouecc otaeneHus Bcex Tpex
NeHeTpaTopoB AOMKEH COCTaBUTb He Gonee
Tpex 4acos.

Mocne otaenenuns ot KA nexetparop, cTa-
6UNU3UPOBAHHLIA BpalWeHWeM, NPOACIIKUT
cbnumenue c JlyHon. Ha eicoTe 10 kM OT no-
BEPXHOCTW, 4YTOBbI MOracuTb CKOpPOCTb, NO
curHany 6opTOBOr0 Na3epHoro BLICOTOMEPA
6yneT BKNoueHa ero Topmo3Has [1Y, coctos-
Wan M3 naketa TBEpPAOTONNMBHbIX PaKEeTHbIX
peuratenei (POTT). 3atem byner BbifaHa
KomaHaa Ha otgenenue POTT, Kotopble nopg
AercTBuemM UEHTPOBEXHbIX CUN OTOMAYT OT
NEHeTpaTopa, a caM OH C BepTUKaNbHOMW CKo-
pocTblo nopaaka 80+10 M/c «BOTKHETCA» B
rPyHT. [ONYCTUMBIA HAaKNOH NOBEPXHOCTH
WAW CYMMapHbLIA yron BCTPeYM Npu BHepape-
HUKW He pomkeH npeesiwarts 20°. Toyku no-
CajKu NEHeTpaTtopoB Ha NOBepXHOCTb JlyHbl
06pasyioT NpUMEpHO PaBHOCTOPOHHUA Tpey-
TONbHWK, YTO BaXHO ANA NPOBEfEHWA CeWc-
MUYECKWUX IKCNEePUMEHTOB.

Mocne otaeneHus nocnepHero neHerparo-
pa KA byner nepesefieH Ha NPONETHYIO TpaekK-
TOpUIO, B YCNOBHOM nepuueHTpe kotopor [Y
BbIACT TOPMO3HOM UMNYNLC, B pe3ynbTare Ye-
ro annapar BbIMAET Ha NONAPHYID OpBuTy UC-
KyccTBeHHoro cnyTHuka Jlysbl (UCI), ¢ uenbio
nocnepyiouei peTpaHcnaunu WHpopMaumumn ¢
neHeTpaTopos Ha 3emnio. [na yaobcTea ceasu
nepuog opbutel UC1 BeibUpaeTcs KpaTHbIM
3eMHbIM CyTKaM.

NpopabateiBaeTca BO3MOMHOCTL UCNONb-
30BaHWA Ans noneta Ha JyHy anekTpopakert-
Horo agurarens. B paccmoTpeHHOM Bblilwe Ba-
pUaHTe 3TO NPaKTUYECKHU He AaeT BbIUrpbIlWa
B Macce KA; uenb B WHOM — oTpaboTatb U UC-
nonb3oeark yHuBepcansHelid KA ¢ 3P 1 con-
HEYHOW 3HEpreTMKOW, efWHbIA ANA pa3nuny-
HbiX 3Kcneguumit: K JlyHe, ®obocy, actepou-

NNAHBI. MPOEKTbI

AaM W KoMeTaM. 3anycKk B 3TOM Cny4ae fo-
NKEH OCYWeCTBAATLCA C NOMOWbI0 TPexcTy-
nenyaron PH tuna «Coto3». B Bygywem, uc-
Nob3yA CNUPanbHbLI Pa3roH c Manoi TAroW,
MOXHO Oyaer npu TOM e HocuTene obecne-
4uTh gocTaeky K JlyHe Taxensix KA maccoii go
TPex TOHH.

Haw xommenmapui.

B mex ycnosusax, 8 komopsix celiyac oka-
3anace omeyecmseHHAs KOCMOHABMUKG,
o4eHb maxeno (ecau 8oobie peansHo) naa-
HUPOBAMb HOBYIO HALLOHANLHYIO UAU MEeXOy-
HAPOOHYI0 NPOZPaMMy MeXnAaHemHbIX uccne-
dosaHutli. Tem ompadHee BbI2nA0AM NPOEKMbI
HIO um./lasoykuna. O0Hako cnedyem omme-
mums, YMo NPoABAEHUE 3NeMeHMOB HOBU3HbI
8 OGHHOM C/ly4Yae BbI3BAHO, C 0OHOL CMOPOHBI,
BLICOKUM COCMOAHUEM Nepedosbix MexHoNo-
2uli (6opmosoli HezepmemuHHbIi NPUGOPHBIL
KoMnaeKc, HoBble Bamapeu u npuMeHeHue ne-
Hempamopos), a ¢ Opy20l — 8eceMa HU3KUM
yposHem (QUHaHCUpOBaHUA (UCnonL3osaHue
Hedopoeol PH «Monxua» u cpasHumensHo
02paHuYerHbIl Kpye 3aday 3xcneduyuu). Ho,
Kak u B moboll dpyzoli npobneme, Hedocmam-
KU npoekma ABAAIOMCA no cymu o6pamHoli
cmopoHoli e2o docmouHcms.

Heno 8 mom, ymo no cosepuwierHo aHano-
2UYHOMY nymu udym HAUUOHANbHbIE NpPo-
2pammsl uccnedosanus JlyHsl Opyeux 2ocy-
dapcms: Mo Xe npuMeHeHue NeHempamopos,
NIYHOX0008 U cocpedomoyeHUe CUM NpU Kax-
doM omdensHoM 3mane Ha nposedeHue He-
60161020 YUCAA 3KCNEPUMEHMOB. MO0 MOX-
HO NpU3HAMb PAUUOHANLHBIM.

pedcmasnsemcs, 4mo, UCNOb3YA 02pOM-
HbIU oneim u mexHono2uyeckul 3aden, paspa-
bomyuku cMo2ym co30ame HoBbIL annapam u
BINOJHUMB C @20 NOMOLYbIO NPO2PAMMY, ABAA-
IOUYIOCA aNbMepHamUBOL CNOXHbIM U BecbMa
dopozocmoauum npoekmam muna «Mapc-96»,
Komopsle celidac 8bl2nA08m no MeHbueli mepe
HeonpasdaHHO PUCKOBAHHO U 20e Kaxdas He-
yoa4a o4eHb 60/1bHO Gbem no npecmuxy ome-
4ecmeeHHoU KOCMOHABMUKU.

Cxema nonera
KA "Iyna-25"

’

Manesp 1 oTAeneHHe
BTOPOro NexeTparopal

Otpenexwe nepeoro
neweTpatopa

A Topmonerne

Nepexog e po - W Bbixoq Ha OUCN
TpaexTopuio
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NPERNPHATHA. YYPEXREHHS. OPTAHH3ALHH

0 xorBepcuu Ha nmpegmpuaTuax PKA

E.llesarsapos. HK.

B HacTosuee BpeMs B YCNOBWUAX NOBajib-
HOTO COKpaleHWA rocyAapCTBEHHLIX 3aKa30B
€[MHCTBEHHBLIM CPeACTBOM BLIKMBaHUA ANA
npeanpuaTuii BMK craHoButcA nepeopueHTa-
LA YacTH NPOU3BOACTBEHHbIX MOWHOCTEH Ha
BBINYCK NPOAYKUWM rPaAaHCKOro Ha3Haye-
HuA. Bnarogaps npoBefeHuI0 KOHBEPCUOHHbIX
HUOKP ypaetca coxpaHate pabouue mecra,
NOANEPHKMBATL B HEOOXOAUMOM TEXHWUYECKOM
COCTOAHMW YHUKANbHbBIE TEXHONOTUU PaKeTHO-
KOCMMYecKoW oTpacnu. Kpome Toro, BhiCOKOE
KayecTBO KOHBEPCMOHHOW NPOAYKUWM NO3BO-
NAET eif yCnewHo KOHKYPUPOBaTh U Aae Bbl-
TECHATb C OTEYECTBEHHOrO PbIHKA aHanoruy-
HYI0 UMNOPTHYIO NPOAYKUMIO.

3atpoHyna KOHBEpPCUA W NPeANnpUATUA
PKA. Hanpumep, Takue opranusauuu, kak HNO
aBTOMatMKu U npubopocTpoenuns, Lientp Ken-
asiwa, HUW npuknagHoit mexauuku, HUW du-
3uyecknx usmepennit, HUM TouHsix npubopos,
HMNO n3mepuTenbHOM TEXHUKK U ewe pAfd ApY-
rMX 3aHATbl Pa3paboTKOW M BbINYCKOM YHW-
KanbHbIX CUCTEM YNpaBAEHUA, AATYMKOB U TU-
POCKONWUYECKUX YCTPOWCTB, KOTOpLIE MOXHO
MCNONb30BaTh B PasNWYHbIX OTPACAAX IKOHO-
MUKH.

PKA npoBoguT NMHKIO Ha CO3aaHMeE CEPTH-
(MKaUMOHHBIX LEHTPOB rpaXAaHCKoi npoayk-
LMK Ha UCNbITaTeNbHbIX 6a3ax cBOMX Npeanpu-

ATUIA, UCNOMB3YA NPU 3TOM ONbIT CYLECTBYI-
IWMX M BHOBb CO3[aBaeMblX LEHTPOB. TakuM
obpazom, 8 LUHWUWMaw noseutca UeHTp Ansa
npoBefeHuA ceptuduKauMu o6opyaoBaHUA U
TEXHONOrM4Yeckux npoueccos B uHTepecax PAO
«l@snpom», a B HUWxummaw Gymer cospaH
LEHTP MO UCABITaHUAM HedTera3osoi Tpy6o-
NPOBOAHO# apMaTypbl U BypoBLIX PAaCTBOPOB, 2
TaKKe MOAeNMpoBaHUI0 AMHAMUKM NPOLECCOB
B Hed)Teras’oBbiX CKBaXMHaX.

AHanu3 guHaMukK pocta obnema Beinycka
HenpoduNbLHOW NPOAYKUMKM NOKA3bIBAET, 4TO
NpeanpuATMA PaKeTHO-KOCMUYECKOW oTpacnu
C KaXpablM roaom Bce Gonblue BOBNEKAOTCA B
KoHBepcuio. B 1996 r. obvem Tako# npogyk-
L1, npou3ssegeHHon npegnpuatuamu PKA, co-
crasun 320.2 mnpg, py6, B 1997 r. - 437.6 mapg
py6. Kpome Toro, 8 1997 r. 6bian oopmneHsbl
cepTudmKaTel Ha 15 HoBbix U3penwii. C BHeppe-
HWUEeM ux B npou3BofcTeo B8 1998 r. npeanpu-
atua PKA cosgapyr 3a cyer coBCTBEHHBIX
CpepcTe AONONHUTENbHbLIE KOHBEPCHUOHHBIE
MOWHOCTH B 06beMe 196 MAH JEHOMUHUPOBAH-
HbIX pybneii.

TeM He MeHee, TeMMNbl KOHBEPCHUU MoK Bbl
6ObiTb BbIlWeE, ecnK Obl Ha ee NPOBEAEHHE He 3a-
LepMuBanock BelgeneHue cpeacre u3 Gepe-
pansHoro 6logkerta. B HH (N29, 1998) coobua-
noce, 4to B 1997 r. nporpaMma KOHBEpCHUM
npegnpuatvit PKA npoduHaHcupoBaHa Tonb-
Ko Ha 15%, unu 20 mnpg pyb6.

Inmarsat 6yzer mpuBaTM3NPOBAH B TEUEHME roja

M.Tapacesiko. HK.

MewayHapogHas OpraHu3auus MOpCKO
cnyTHUKoBo# cea3u (Inmarsat) Gyper peopra-
HU30BaHa B YaCTHYID KOMNaHWIO B MEpBOM
keaprane 1999 r. Bce ocHoBHbIe BONPOCHI, CBA-
3aHHble C NpuBaTK3aLu1et opraHusauuu Inmar-
sat, 6binn pewensl Ha Accambnee y4acTHUKOB,
coctonBweiica B anpene e JloHgoHe. Cnepy-
jowee cobpaHue y4acTHWKOB, HAMEYEHHOE Ha
ceHTAGpPL, JOMKHO OKOHYATeNbHO YTBEpAWTH
rpaduk npeobpasosanus. Mpoueaypa npuea-
TH3aUUK M HEeOBXOAMMbIE JOKYMEHTHI B HAaCcTO-
flee BpeMa npopabarbiBaloTCA CneyuansHo

HaHATOA Inmarsat uHBECTMUMOHHON GaHKOBC-
KoW cupmoir SBC Warburg Dillon Read (SBC).
Inmarsat TaKie pelwaer, B KaKoi cTpaHe 3ape-
TWCTPUPOBATL HOBYIO KOMNaHMIO (ceiiyac opra-
HWU3auua umeet wrab-ksapTupy B JloHgoHE).

Mo mHeHuto betTu InkyaitH, npe3uaeHTa u
ynpasnsawuei amepukaHckoi komnauu COM-
SAT, Bnapeiowei 22% B yCTABHOM Kanutane
Inmarsat, «<npuBatM3auusa noMgeT Ha nonb3y
ero BNagenbuam u NoNb30BaTeNsAM 3a CHeT Co-
30aHWA He3aBUCMMOW KOMMEepYyecKon Komna-
HUM, KOTOpas cMmomer Gonee 3ddexkTUBHO
KOHKYpPUPOBaTb Ha MUPOBOM PbiHKE MOGMNb-
HOW CBA3UY.

COMSAT He mpu3Ha® MOHOMONNCTOM

28 anpens.

M.Tapacenko. HK.

OepepantHan Komuccua no ceasu CLUA
(FCC) obHapopoBana npukas, yAOBNETBOpPAI0-
wwuit 3anpoc kopnopauuu COMSAT, o npusHa-
Huu komnanuu COMSAT World Systems He ume-
I0WeiH MOHOMONBHOTO NONOXEHUA B 06nacTu
CBA3W WU CHATMM PAAA aHTMMOHONONbHBIX Orpa-
HUYEHUN, NeWCTBOBABIUMX B e OTHOWEeHWUW.
FCC npu3nana, yto komnanua COMSAT ucnbiTel-
BAeT 3HAYUTENbHYIO KOHKYPEHLMIO CO CTOPOHbI
APYTMX ONEPaTopoB CNYTHMKOBLIX CHCTEM, Kak
AMEPUKAHCKMX, TaK U 3apybexHbIX, a TaKKe Co
CTOPOHbI NOABOAHbLIX BONOKOHHO-ONTUYECKUX
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NMHUIA cBA3M, coeauHaowmnx CLUIA co 117 apy-
rumu ctpaHamu. FCC Takke otseprna Tpebosa-
HuA KoHKypeHToB COMSAT o6 yBA3ke MOHO-
nonsHoro craryca komnaHuu COMSAT ¢ coxpa-
HEHMEM ee UCKNIOYUTENLHOro Npaea Ha nps-
MOiA JOCTYN K CyTHUKOBOW cucteme Intelsat.
B npukase FCC yreepxpaercs, yto Intelsat He
NpenATCTBYeT AOCTYNY APYrMX aMepUKaHCKUX
CNYTHUKOBbLIX KOMNAHWA HA PbIHKYM CBbiwe 110
roCyAapcTe, Ha AONI0 KOTOPbIX NPUXOQMUTCA B
obuweit cnoxHocT 98% 3apybemHoro ceazHo-
ro Tpamka CLUA. Y1o e Kacaetcs Tex CTpaH,
CBA3HOI AOCTYN K KOTOPbIM OCYLECTBAAETCA
TonbKo Yepe3 cnyTHuku Intelsat, To B oTHOWe-
HUM 3TUX CTPaH AeACTBYIOWME AHTUMOHONONb-
Hble OrPaHUYEeHNA COXPaHAITCA.

K 4emy npusogut otcytcTBue UHAHCH-
POBaHMWA, NPEKPacHO 3HalT Ha BopoHexckom
MexaHu4yeckom 3asoge (BM3), ronosHom B
Poccum no npou3BoOACTBY KOCMMYECKUX PaKeT-
HbIx ABurareneid. B 1988-1995 rr. Ha Hem npu
OTCYTCTBUM BCAKOW (UHAHCOBOW NOAAEPMKKM
NPOBOAMNACE KOHBEPCHUA CNeynpou3BoACTEa.
B obuwei cnoxHoCTH Ha 3T uenu Geino uspac-
XO[,0BAHO OKONO 55 MAH AEHOMWHUPOBAHHbIX
py6neii cobcTBeHHbIX CPefcTB. B cBA3M € 3TUM
3aBoj, celyac HaxO[UTCA B CAOXHOM UHAH-
coBoM monomeHuu. OTcyTcTBME CpepcTe He
NO3BONAET He TONbKO Pa3BUBaTL, HO M COXpa-
HATb MMEIOWMECA BLICOKWE TexHonoruu. Tem
He MeHee 6biNo HaNaXeHO NPOU3BO/CTBO KOM-
nnekcHoro nepepabateiBaowero obopyaosa-
Hus (BaKyyMHble KyTTepbl, KonbacHbie NUHUKM
M Ap.) W OCHOBHOI YacTW CNeKTpa yCTbEBOro
obopynoeanus ana pobbiuM HedTM M rasza.
O6opynoBaHue 3aWMUWEHO NATEHTaMWU Pa3Bu-
TbIX CTPaH, COOTBETCTBYET MEMXAYHapOAHLIM
TpeboBaHWAM KayecTBa M 3a4acTyio NpeBoCcxo-
auT 3apybexHole aHanoru. BM3, k npumepy,
y)e NOTECHUN Ha POCCUICKOM pPbiHKe amepu-
KaHcKylo ¢upmy «KamepoH», asnaiouwyiocs
OfIHOM U3 BEAyWUX B MUPE MO Bbinycky 06opy-
[0BaHWA Ana HedrerazofobbiBaowmx npeg-
npuaTuid. Bce 310 no3sonser Poccumn 3xoHo-
MWUTL 3HA4YUTENbHble BANOTHbLIE Pecypcsl W
BecbMa NepcneKTMBHO ANA Pa3BUTUA CTPaHbl B
Lenom.

I06unei camapcxoro
«IIporpeccay

12 anpens — ABOWHOM NPA3AHMK BNA pa-
6oTHMKOB [OCYAAPCTBEHHOrO PaKeTHO-KOC-
MMYECKOr0  HayyHO-NpPOU3BOACTBEHHOMO
ueHtpa «lporpeccy». Kpome Toro uto 37 ner
Ha3sag nonet 0pusa l[arapuHa oTKpbin yenose-
YecTBy A0pOry B KOCMOC, B 3TOT e feHb 40
NeT Ha3ap 37oT 3aBop B Kyibbiwese (ceityac
Camapa) Hayan BbINYCKaTb paKeTsbl.

C tex nop Bce KocMWyeckue kopabn,
HauuHas c nepsoro «BocToka» U 4o NUAOTH-
pyeMbix W rpy3oBbix Kopabnei, K CTaHUum
«Mup» 3anycKaloTcA € NOMOLbLIO HOCKUTEnei,
cpenanHbix 8 Camape. Mogudukaumu PH
cpepaHero knacca «Colo3» yaepKuUBaeT HblHe
abconioTHLI PEKOPA Kak B 4YWCNE MYCKOB
(1616), TaK 1 B HAEKHOCTH.

Ceitvac 8 Camape Beperca pabora no
MOAMDUKALMM HOCUTENA ANA YBENUYEeHUA
€ro rpy30MofbEMHOCTH, YTO NO3BONWUT WC-
nonb30BaTh ynyylweHHble paketsl «Coio3» B
nporpamme MKC, B cooTBETCTBMM C KOTOPOW
Heobxoaumo obecneyutb 3anyck 50 rpyso-
BbiX U nunotupyembix KK. Boixog Ha memay-
HapOAHLIA PBIHOK MYCKOBLIX ycnyr Mor 6bl
BO MHOMMX OTHOWEHWAX NONONHUTL GlogKeT
3aBOAA, MAeATeNbHOCTL KOTOPOro KpaiHe
CTECHEHa HexBaTKOW (UHAHCUPOBAHMUA.
Koutpaktel ¢ dupmoit Starsem (PpaHums)
1 NASA npepcrasutenu «llporpecca» cyuta-
10T O4YeHb BLIFOAHBIMK AnA cebs. Ywe 3ToM
oceHblo pakeTbl «Cowo3» BbIBEAYT B KOCMOC
nepeble 12 CNyTHUMKOB CBA3M CUCTEMbI
Globalstar.




Cnpaska u3 apxusa «Budeoxocmoca»:

Pe6bpoe Muxaun ®PegopoBuy, yKpauHel,
pogunca 3 wiona 1931 r. B JleHuHrpane 8
cembe BoeHHoro. Koraa Muxauny 66110 Bcero
NATbL NeT, OTel, yexan Ha BOWHY 3awuuarts
pecnybaukaHckylo Ucnawuio u B 1936 nony-
4un 3saHue lepos Pecnybauku Nenawua. Mo-
ToMm Benukas OtevectBeHHas... B otcraBky
ero oTel| yien B 3BaHWK reHepana-maiopa c
AOMKHOCTH 3aMecTUTeNns HadanbHuka [nas-
HOTO paKeTHO-apTUNNEepWIACKOro ynpaene-
Hua [PAY MO CCCP.

Mo ero ctonam u nowen Muxaun. lMocne
OKOHYAHMA CPeAHen WKOALI OH NOCTYnuA B
MBTY um. baymana Ha cakynoreT «PakeTHas
TeXHUKa», HO BCKOPE NPUHAN pelleHue CTaThb
HE TONLKO PAKETYMKOM, HO ellle U BOEHHbLIM U
nocne nepeoro Kypca nepesenca B8 BoeHHo-
BO3AYIWHYIO MHKEHEPHYIO aKafeMUI0 UMeHK
H.E.JyKOBCKOro, KOTOpYI0 YCNEWHO 3aKOH-
qun.

Monyyue 3BaHne MHXeHepa-nenTeHaHTa,
Muxaun Pebpos 6bin HanpaeneH u OKono
rOAa NPOCNYXUN BOEHHbIM WHIKEHEpPOM no
cneyobopynoBaHuio B 49-m uctpebutensHom
aBMaUMoOHHOM nonky MockoBckoro okpyra
NBO B Kawwupe. Bo Bpema cnyxbel Muxaun
NoYyBCTBOBAN NPU3BaHWE K NUTEpaTypHOMY
TBOPYECTBY M NOCNAN CBOWM OYEPKMU B XKypHan
«BecTHMK BO3gywHOro dnota» (KOTOPbIA
MO3Xe CTan Ha3biBaTbCA «ABUALMA U KOCMO-
HaeTMKa»). Monogoro nurepatopa 3aMeTunu
8 1957 r., B rof Ha4ana KocMuyeckoi 3psl,
OH CTan KOPPeCNOHAEHTOM, 3aTeM pefaKTo-
poM OTAena XypHana.

B 1964 r. BoeHHOro }ypHanucta Muxau-
na Pebposa nepesenu B rasety MuHuctepct-
Ba obopoHbl «KpacHas 3Be3aa», rae oH npo-
paboTan pefakTopoM OTAENa HayKM, TEXHUKU
1 KOCMOHABTUKM, @ TaKXe Hay4HbiM 0603pe-
BaTeNem [0 CaMOi KOHYMHBI.

B Tom we 1964 r., nocne yaavyHoro non-
€Ta nNepeoro MHoroMecTHoro Kopabna «Boc-
xoa», y [nasHoro koHcTpykTopa Cepres [as-
nosuya Koponeea BO3HMKNA MbICAL NOCNaATh
KypHANUCTa B KocMoc, 4tobel npodeccuo-

24 anpena 1998 r. nocne 6GonesHu
YILEN W3 JU3HW KOCMUYECKWUIA JypHanucT

MWXAWN ®EAOPOBUY PEBPOB

Bce, KTo 3Han Muxauna ®egoposuya,
HaBCerga 3anoMHAT ero Kak pgo6poro u
OT3bIBYMBOro YENoBeKa, BCEraa rotoso-
ro NPUATH HA NOMOLLL B TPYAHYIO MHUHY-
TY. MHOrMe KOCMOHABTbI MU KOHCTPYKTOPbI
Ha3biBanM ero Apyrom, U 310 He cay4ai-
HO, Beab Muxaun ®egopoBunY BCIO XU3Hb
0TAaN OCBELWEHHI0 ROCTUXKEHUN OTeYecT-
BEHHOW KOCMOHABTUKM Ha CTPaHULax Bo-
eHHon nepuopuku. Ocoboe BHMMaHKUe B
CBOEM TBOpYecTee Muxaun QEAOPOBMH
Pe6poe yaenan yenoeeyeckomy gaxro-
py. Ero kHura «CoBeTcKMEe KOCMOHABTbI»
BblAepyana He ogHo nepeuspgaHue. OH
6b1n ypocToeH Bbiclweid Harpapbl Coisa
WYPHANUCTOB Meaanu «30n0Toe nepoy.

Muxaun ®egopoBuy Gbin Apyrom Ha-
Wwei peAakuuu, Bceraa ¢ 6onbWKUM BHU-
MaHMEM OTHOCMAICA K TBOPYECTBY MONO-
AbIX JXYPHANUCTOB. ITOT 3aMedaTenbHbIN
YyenoBeK HaBCErfa OCTAHETCA B HaweMn
nNamaTu.

Buorpadun unexos 3kunaxa nonera ST5-90

NoarotoBneHsl C.llaMCYyTAMHOBBIM ¢
WU.JIMCOBBIM NO apxMBHbIM Marepuanam KoM-

naHuu «Bupgeokocmocy.

Komanpup 3kunaxa
Puuapp Anan Cuapdocc
(Richard Alan Searfoss)
NognonkosHuk BBC CLUA
301-# acTpoHasT Mupa
189-i1 actpoHast CLUA

Pusapa Cuapgocc po-
aunca 5 vioHa 1956 r. B
r. Mayut-Knemenc, wr. Mu-
yurad. OH MMeeT cTeneHu
6akanaepa no aBMaUMOHHOK TexHuke (1978)
M MarucTpa no aapoHasTuke (1979).

B 1980-1987 rr. Cuapdocc cnymun net-
YUKOM, @ 3aTeM NeTYMKOM-UHCTPyKTOpoM BBC,
netan Ha F-111. B 1987-1988 rr. oH npowen
obyyeHue B LLKone neTYMKOB-UCNbITaTENEH
BM® CLLUA & NatblokceHT-Pusep. Mocne 3toro

Cuapdocc 6bin NETYUKOM-UHCTPYKTOPOM B
Likone netumkos-ucneitatenert BBC Ha aBua-
6a3e 3peapac B Kanudopuun. Umeer Hanet
6onee 4200 yacos Ha 56 TMNax caMoneToB.

NASA oTobpano kanutaHa BBC Cuapdoc-
ca KaHgupaatom B 13-1o rpynny acTpoHaBsTOB B
AHBape 1990 roga. B uione 1991 r. oH 3aBep-
wun 0bLWEeKOCMMYECKYI0 NOATOTOBKY W nony-
4un KBanudMKaumio NMNoTa Warma.

Puyapa Cuapdocc BbinonHuMA cBOiA nep-
BbIi KOCMMYeckuit nonet Ha «KonymGuu»
(STS-58) ¢ BuoMepuUMHCKOWH naBopatopuen
SLS-2 c 18 oktabps no 1 Hoabpa 1993 r. Bro-
poi nonet oH cosepwun ¢ 22 no 31 mapTa
1996 r. Ha Gopty «AmaHTuca» (STS-76) u
cTaHuum «Mup».

Mocne atoro Cuapdocc pykosogun Otpe-
neHueM 3Kcnnyatauun warma u OtaeneqHvem
onepauuit Otgena actpoHasTos NASA, Bo3-
Maenas rpynny u3 HeCKONbKUX acTPOHABTOB
W UHKEHEPOB, 33aHUMAKWMXCA pa3paboTKoM
pasnuyHbIX cuctem ana warma u MKC.

JIIOAH U CYAbBbI

HanbHO OCBETUTb KOCMW4eckui nonet. Cpe-
[M HECKONbKUX MpUIaleHHbIX nonpobogars
CBOM CUAbI JKypHanucTa 6bin M Muxaun Peb-
poB. M TONbKO OH OAWH YCNEWHOo NpoLwWen Me-
AMUMHCKoe oBcnefoBaHuMe W nonyuun 3a-
KNOYEeHMe KOMUCCUM O TORHOCTM K CneuTpe-
HUPOBKaM.

Bckope Pebpoe Gbin OTKOMaHAWPOBaH B
LINK ans oceeweHnA noaroTOBKM KOCMOHaB-
TOB, [l CaM NPUHAN y4acTUe B TPEHUPOBKAX.
Bapokamepsl, LeHTpUdyry, nonetsl Ha Hese-
COMOCTb, BbIXKMBAHUWE B PA3NUYHbIX KIUMATU-
YECKMX YCNOBMUAX, NOE3JKM HA KOCMOZPOMBI
M NPLDKKK C NapawWToOM — BCE 3TO MpoLen
Muxaun ®epopoeuy. B 1965 r. emy gaxe no-
CYaCTNMBMNOCL YYaCTBOBATb B MCMbITAHUAX
CUCTEMbl PYYHOTO YNpPaBNeHWs Npu MOAENu-
POBaHWM BO3BPALLEHMA HA 3eMNID CO BTOPOIit
KOCMUYECKOW CKOPOCTbIO CNYCKAEMOro anna-
para nyHHoro obnetHoro kopabns 11991 no
nporpamme «YP500K-J11».

OpHOBpeMEHHO € NOAroTOBKOK Muxaun
PebpoB OKOHYMN (DAKyNLTET KYPHANMCTUKM
Beicwei naptuitHoi wkonsl npu LK KNCC
U cTan npodecCUOHaNbHLIM KYPHANUCTOM.
B Hauane cemMupecaTbiX pyKOBOAWTENL MOA-
roTOBKM KOCMOHaBTOB Hukonaih Kamauuu
NPeAnoXun emy BCTYNUTL B OTPAJ KOCMOHAB-
ToB LMK, Ho Muxaun He nopganca uckywe-
HWIO M OCTANCA BEPHLIM XypHanucTuke. C Tex
nop Muxaun PeBpoB cTan aBTOPOM HECKONb-
Kux KHur, Bonee 1000 raseTHbIX U KypHanb-
HbIX NyBAMKaUMA W NO Npasy CYUTanca of-
HUM U3 BEAYWMX KOCMUYECKUX XYPHANUCTOB
Cosetckoro Cowo3a. OH 6bin aKTUBHBIM Yjie-
HoM Coto3a nucareneit CCCP u Coto3a nucare-
neit Poccuu, a Takwe akageMukom Akagemun
KocMoHaBTUKM uMeHu K.3.Uuonkosckoro.

3a MHOTONETHIOKD AEATENLHOCTL B 0BnacTH
nponarauibl OTEYECTBEHHOW KOCMOHABTUKK
NONKOBHUK-UHKEHED, ypHanucT Muxaun
Pebpos 6bin HarpaxpeH opaeHom Tpynosoro
KpacHoro 3Hamenu, opgeHoM «3Hak Movertay,
opaeHoM ApyxBbi HAPOA0B W 12-10 MefaNAMM.

BeuHas namate 0 Muxaune Pepopoeuye
PebpoBe Hascerga BOWAET B WUCTOpUIO OTe-
4eCcTBEHHOW KOCMOHABTUKMU.

18 anpens 1997 r. Cuapdocc Bbin HasHa-
YyeH KOMaHgupom 3kunaxa STS-90 no npo-
rpamme Neurolab. 3tot noner cran ana Hero
TPETbUM.

MNoppobHas 6uorpacdus P.Cuapdocca
onybnukoBaHa B HK N7, 1996, cTp.56.

Munor

CkotT [larnac AnbTMaH
(Scott Douglas Altman)
JleiiTeHaHT-KOMMaHAep
(kanuTaH 3-ro paHra)
BM® CLLA

PaHee onbiTa KOCMUYeC-
KWX NONeToB He uMen
cTan 374-M acTpoHaBTOM
Mupa

235-m actpoHasTom CLUA

Ckott AneTmad poamnca 15 aerycta

1959 r. B r.JINHKONLH, WT.UNAUHONC, HO CYM-
Taer cBoel poanHoi r. [TeKWH 3TOro e wrara,

HOBOCTH KOCMOHABTHKM * N°10 (177) * 1998

45



JIIOAH N CYAbbbI

46

rae 40 CHX NOp XUBYT ero poguteny — Ppen u
WapoH AnbTmaH.

OkoHyuB B 1977r. cpeaHioto wkony B r.Me-
KWUH, AnbTMaH noctynun B YHusepcuter Unnu-
HoMca. B mae 1981 r. nocne OKOHYaHWA YHU-
BepcuTeTa eMy 6bina npuceoeHa cTeneHs ba-
Kanaepa HayK NoO aBMaLWOHHOW W KOCMUYec-
KOW TeXHMKeE.

B asrycte 1981 r. AnbTMaH, OKOHYMBLUMA
nepep Tem Lkony kaHpnpaTos B oduueps Pe-
3epea asuauuu B r.leHcakona, wr.®nopuga,
6bin npussaH 8 BM® CLLUA B 3BaHMM 3HCalHA.
Mocne noarotoeku B Wratax ®nopuga n Texac
B ¢espane 1983 r. OH NOAY4UN «3010Tble
KpbinbA» netyuka BM® u 6uin HanpasneH Ha
aBuactanumio Mupamap 8 r.Cau-fiuero, wr.Ka-
nudopHus, rae netan Ha F-14. B coctase 51-i
uctpebutensHoi ckagpunsby CkoTT AnbTMaH
y4acTBOBan B AByx GOEBbIX MOX0OAax B 3anaf-
Hyi0 YacTb Tuxoro U B MHAWACKMIA OKeaHbl.

WHTepecHas petanb: B KayecTse nunota
F-14 oH cHAnca B ABYyX 3nu3opax twunbma
«Ton-raH» ¢ yyqactuem Toma Kpy3a, gemoH-
CTPMPYA B OfLHOM BLICOKYIO TEXHWUKY NUAOTH-
poBaHusA aBapuitHOro CaMONIETa, a B iPYroM —
BO3MYTUTENbHOE BO3JYIWHOE XYNUraHcTBO.

B asrycte 1987 r. AnstMaH 6bin oTobpaH
ANA panbHeiwero oby4yeHWA NO COBMECTHOM
nporpamme B acnupaHtype BM® u Llikone
netyukoB-ucneitatenei. OH 3akoHyun LWkony
C 0TIMYMeM B coctaBe rpynnei 97 B MIOHE
1990 r., nony4us OOHOBPEMEHHO CTENEHb
MarucTpa HayKk no aBMaLMOHHON TeXHUKe.

Cnepyiowme pBa roga ANbTMaH CAYMHUN
NeTYMKOM-WUCNbITATENEM, BLINONHAA pasNuy-
Hble WcnbiTaHus camonerta F-14, a Takwe
y4acTBOBaN B OLUEHKE CO CTOPOHbI BM® 3kcne-
puMeHTansHoro camonera BBC F-15 S/MTD.
3atem oH 6bin Hanpasned B 31-10 ucTpebu-
TENLHYI 3CKaAPUILIO Ha aBHacTaHuuio Mupa-
Map obecneyuBaTb Nepeoe onepaTMBHOE pas-
BepTbiBaHue camonetoe F-14D Super Tomcat,
rae 6bin oduuepom no TexHuyeckomy obeny-
KMBaHUIO, @ NO3Xe — oduLepoM onepaTWBs-
Horo oTgena wraba 31-i ucTpebuTensHoi
3CKaapunbm.

B 1993 r. B TEYEHME WECTU MecALEeB ANbT-
MaH y4acteosan B nonerax Hag HOxHoim Mpa-
KOM B KayecTse Befyllero WTYPMOBUKOB MpH
nposefeHun onepauuu «HxHas saxtax, 3a
yTo GbIN HarpawaeH «Bo3pywWHOW Meganbio»
BM®. Mo cocTosHuio Ha AHBapb 1998 r. AnbT-
MaH MMeeT Hanet cebilwe 3400 yacos Ha Gonee
yem 40 TMNax camoneTos.

8 pekabps 1994 r. Ckotr AnetMmaH 6bin
oto6paH kaHgupgaTtom B 15-10 rpynny actpo-
HasToB NASA. B mapte 1995 r. oH npubein B
Kocmuuecknit ueHTp um.[IoHCOHa 1 npucTy-
nun K 06WEKOCMUYECKOM NOArOTOBKE, KOTO-
PyI0 OKOH4MA B MioHe 1996 r., nony4uBe KBanu-
¢duKaumio nunota warma. [lo HasHa4YeHua B
3kunax paboran B OTaeneHnu 3kcnayarauuu
warma M ero cuctem Otaena acTpoHaeToB
NASA Hap TexHU4eCKUMKM BONpOCaMu NOCaaKM
W BbIKaTbIBaHWA OPBUTaNLHONA CTYNEHK.

18 anpens 1997 r. AnsTMaH 6bin Ha3HayeH
nunotom B 3kunax STS-90 no nporpamme
Neurolab.

AnbTMaH COCTOMT 4neHoM Accouwauuu
BbINYCKHMKOB YHuBepcuteta WnnuHoidca, Ac-
coumaummu Curma-Xu, NOMU3HEHHLIM YNEHOM
Accoumaumnu BOeHHO-MOPCKOI aBuaLuu u Bo-
€HHOr0 OpAeHa MUPOBbLIX BOIH, NOAHONpaB-
HbiM yneHom 06wecTBa NETYUKOB-UCTIbITATE-

HOBOCTM HOCMOHABTMHM * Ne10 (177) * 1998

nei. Kpome ynomanytoi Bolwe «Bo3pywHon
meganv» BM®, oH HarpaxaeH bnaropapcree-
Ho# mepansio BM® u Mepansio BM® «3a po-
CTUKEHUAY.

AncTMaH weHat Ha ypoxpaeHHou [hxunn
WanHoH Jlymep. Y Hux Tpoe peteit: [lanuen
Dxozed (popa. 3 mapra 1980), AnexcaHpep
Ckotr (6 AHBaps 1988) u Maiikn ®pepepuk
(12 aBrycra 1992).

CKOTT ANbTMaH — WaTeH C 3eNeHbIMKU ma-
3amu, poct — 193 cm, Bec — 102 kr. OH yBneKa-
€TCs KNACCMYeCKUMM aBTOMOBUNAMM, NoNeTa-
MW M KOMNbIOTEPAMM, MHOTO YWTAET U y4acTBYy-
€T B CNOPTUBHbLIX COPEBHOBAHMAX.

Cneyuanucr nonera-1
AA-p Puuapa Maiikn 'Pux’
Jlunnexax

(Richard Michael 'Rick'
Linnehan)

347-i acTpoHaBT MMpa
220-# actpoHast CLUA

Puyapp JlnHHexaH
poaunca 19 ceHtabpa 1957 r. B r.Jloyann,
wT. Maccauycerc. OH umeer cteneHu Baka-
NaBpa Hayk no 300M0TWKM W MUKpoBUonoruu
(1980) 1 pokTOpa BETEPMHAPHOW MEAULWHbI
(1985). B 1986—1988 rr. 0H NpoxoAun Nog-
rOTOBKY B MHTEPHATYype No MeAWLMHE XWUBOT-
HBIX B Pa3/IMYHbIX 300NapKax.

Mo oKoH4YaHuW WHTepHaTypbl JIMHHEXaH
6611 npu3sad B Apmuio CLUA v Hayan ciyxby B
3BaHUM KanuTaHa B BoeHHO-MOpCKOM LEeHTpe
BM® CWA s CaH-[luero B KayecTse rMaBHOIO
KNMHWYECKOro BeTepuHapa.

B mapte 1992 r. NASA oTobpano JiuHHexa-
Ha KaHauWaaToM B 14-10 rpynny oTpaaa acTpo-
HaBToB. B aBrycte 1992 r. oH Ha4yan W cnycTa
TOf OKOHYMN KypC 06LWEeKOCMUYECKOW noaro-
TOBKM, NONYYMB KBanUduKauuio cneumanucra
nonera.

MNepeblit kocMuyeckuit nonet Puyapp
JluHHexaH cosepwun ¢ 20 UiOHA no 7 wions
1996 r. Ha 6opty «Konymbuu» (STS-78) ¢ na-
6opatopueit Spacelab no nporpamme LMS-1.

12 asrycra 1996 r. JIuHHexaH Bbin Ha3Ha-
yeH B 3kunax STS-90 B KayecTse cneuuanucra
nonera. 310 ero BTOPO KOCMUYECKUIA Noner.

MoapobHas Guorpadua P.JluHHexaHa
onybnukosaHa 8 HK Ne16, 1996, cTp.52.

Cneyuanucr nonera-2
Katpuu Narpucua 'Kei'
Xa#ap

(Kathryn Patricia 'Kay'
Hire)

KommaHpep (kanura
2-ro paHra) Pesepea
BM® CLUA

PaHee onbita KocMUyec-
KUX NMONETOB He UMena
crana 375-M actpoHas-
TOM MUpa

236-m actpoHasTom CLUA

KatpuH Xanap pogunace 26 asrycra
1959 ropa B r.Mob6aitn, wr.Anabama. B 1977 r.
OHa OKOH4YMNa cpegHwl0 wkony Mépdu B
r. Mo6aiin. OkoHyue B 1981 r. BoeHHo-Mopc-
Kyto akapemuto CLUA, nonyuuna crenexb 6akas
NaBpa HayK No TEXHUKE U MEHEIKMEHTY.

Mo okoHyaHuu Axapemun Xaisp 6bina

npu3eaHa 8 BM® u npowna nogrotoeky odu-
uepa-neryuka BMO. B okTabpe 1982 r. oHa
noay4Yuna kBanudukaumio netyuka BM® u 6oi-
Na HanpaeneHa B 8-10 3CKaApWIbi0 OKeaHo-
rpatuyeckux pa3paboToK Ha aBuacTaHUuu
MatbiokceHT-Pusep, wt.MapuneHa. B teyenue
TPEX NeT OHa NMNOTMPOBaNa cneuuantHbIi ca-
monet P-3, Ha KOTOpPOM NPOBOAWMAMCE OKeaHo-
rpacuyeckue UCCNEfOBaHUA B Pa3NUyHBIX
paitoHax, u HaneTana 1500 yacos. Xanap 3a-
HUMana AOMKHOCTU KOOPAWHATOpAa OKeaHo-
rpaMyecKoro NpoeKTa, KOMaHAMpa MUCCUM
W PYKOBOAWTENA OTPAAA.

C sanBaps 1986 r. Xaitap npoxoauna cayx-
6y B yuebHOM noppasgeneHuu asuauum BM®
Ha aenabaze Maszep, wr.KanudopHus, 8 pon-
HHOCTAX MHCTPYKTOpa No 3Be3AHOW Hasura-
LMK, MEeHefKepa Kypca Hasurauuwm u MeHep-
Wepa LUMKna noArotoBku wrypmaHos. OHa
oflyyana CBOWX KypCaHTOB B ayAWTOPMM, Ha
TpeHaxepe M Ha 6opty camonera T-43, Hane-
Tas ewe 700 vacos.

B aHeape 1989 r. Xaitap nepeluna B pe3eps
BM®, a ¢ mas 1989 r. Hayana paborars 8 Koc-
MUyeckom LeHTpe WM. KeHHeau cHavana B Ka-
yecTee MHKeHepa komnavuu EG&G (c mectom
pabotsl B Kopnyce noarotosku opButansHbix
cTyneHei), a ¢ vionsa 1989 r. — B JOMKHOCTH
WHEHEpa N0 MeXaHUYECKUM CUCTeMaM wat-
na KomnaHum Lockheed Space Operations.

B 1991 r. B TeXHONOTMYECKOM UHCTUTYTE
®nopuabl Keid Xailap 3awmruna MarucTepekyio
AMCCEPTaLMIO N0 KOCMWYECKOW TeXHWKe U B
TOM e rofly Nony4una KesanuuraLmio nHxe-
Hepa WCNbITaTeNbHLIX MPOEKTOB MO LWATTy.
Xaiiap pabotana B KayecTBe onepatopa B
LieHTpe ynpasneHus 3anyckamu, OTBeHaKlLero
33 TeXHMYEeCKWe acneKTbl MeXNoNeTHOH nofa-
roToBKu Wwartmos. OHa Takxe Bbina pyKosoau-
Tenem nposepku ckadangpos EMU u poccuii-
CKOJ CTHIKOBOYHON cuctembl ODS, a B Hosbpe
1994 r. 6Gbina Ha3HayeHa CynepeM3opoM no
MexaHu3mMam opbuTanbHOM CTYNeHMW U cTapTo-
BOTO COOPYMEHUS.

8 pexabps 1994 r. Katpuu Xaiiap bbina
oTobpaHa KaHauaatoM B 15-10 rpynny acTpo-
HaeToB NASA. OHa cTana nepeeiM acTpoHaB-
TOM, 0TO6PaHHbIM U3 Yucna coTpyaHukos Koc-
MHUYEcKoro ueHTpa WM. KeHHepu. B mapte
1995 r. oHa NpucTynuna K obLeKocMUyecKon
NOATOTOBKE, KOTOPYKO 3aBepluuna B WIOHe
1996 r., nony4uB KBanuQUKaLMUIO cneyuanic-
Ta noneta. C anpens 1996 r. u o Ha3Ha4eHMUA
B aKMnax oHa pabortana s LleHTpe ynpasne-
HUA noneTamu WarTna OnepaTtopoM CBA3M
(kankomom).

18 anpens 1997 r. Xaiap 6bina HasHayeHa
cneyranucTom noneta B akunax STS-90 no
nporpamme Neurolab.

MapannentHo ¢ pa6otoi B LieHTpe KenHe-
au v LieHTpe [IoHCcoHa Xai#ap BbinonHANa 3a-
[a4¥ B COCTaBe BCNOMOrareNbHOro noapasse-
neuus VP-0545 u LleHTpa 6oeBbix npoTMBONO-
BOYHLIX onepauui BM® (noppaspgenenus
0574 u 0374). Xaiiap cTana nepsoii XeHWu-
Ho# B CLUA, HasHayeHHOW B 6OEBOI 3KUNaXK, —
13 mapra 1993 r. oHa cTana WTYypMaHoOM-
pagucToM narpynbHoro camoneta 62-i na-
TPYNbHOI 3CKaapunbK 1 netana B Mcnaxauio,
Myapto-Puko u MNanamy.

Mocne oTbopa B OTpsAA aCTPOHABTOB U Ne-
pee3aa B XblOCTOH Xaiap cnyiuna Ha 06bvem-
HeHHoil 6a3e pesepea BM® Huio-OpneaH B co-
cTase noppasgeneHuid 0482 (aBwanocey



CV-63 Kittyhawk) 1 0682 (LleHTp TakTU4ecKo-
ro obecneyeHuns). Mo COCTOAHUIO Ha anpens
1997 r. oHa aensetcA Komasaupom 111-ro ot-
papa 7-ro dnota BM® CLUA Ha aBuacTaHuuu
Jannac, wr. Texac. Xaiap Hanetana cBbiwe
2500 yacos Ha pa3NUYHbIX TUNAX CaMONETOB.

Katpuh Xaitap sisnsetca yneHom Accouma-
UMM BOEHHO-MOPCKOW aBuauuu, AMepuKaH-
CKOTO MHCTUTYTa a3POHABTUKU M ACTPOHABTU-
ku, NHCTUTYTa HaBuraunu, 061ecTBa MeHLWMH-
WHXeHepoB M AccouMaluuKu napycHoro cnopra
CLUA.

OHa HarpawpeHa Mepanbio «3a cnyxby
B HaLWOHaNbHOH 0DOPOHE» U MMEET HalMB-
KW «3a cneumanbHble onepauuu» beperosoi
oxpaHbl CIIA u «3a panbHuit noxop» BM® u
Kopnyca mopckoit nexotsl CLUA.

KatpuH Xaitap He 3amymem. Ee matb, Kat-

puH  CnépabloTo  Xaiap, nNpoXuBaeT B

r.Opanmk-buy, wr. Anabama, otey — Pobept
Xaiap ymep.

Katpun — cepornasas 6n0HAMHKa, pocT —
165 cm, Bec — 58 kr. OHa yBneKaeTca napycHbl-
MM FOHKaMM, IbKaMu, NOABOAHLIM NNABaHUEM
W pbibankoii.

Cneuuanucr nonera-3
A-p B3tmnan 'Aeis' Puc
Yunneamc

(Dafydd 'Dave' Rhys
Williams)

Actponaet Kanapckoro
KOCMUYECKOro areHTcTea
(CSA)

PaHee onbita KOCMUYec-
KMX NONETOB He UMen
cran 376-M acTpOHaBTOM
Mupa

7-m actpoHaeToM KaHapsl

Dadupa Yunneamc popunca 16 mas
1954 r. B r. CackaryH npoeuHunK CackayesaH.
OH OKOHYMN CpeaHIoio WKony B r.BukoHcdung
npoBuHuuu Keebex. B 1976 r. B YHuBepcutete
Maknna (r. MoHpeans) nonyyun creneHb ba-
Kanaepa HayKk no 6uonoruu, a B 1983 r. B TOM
e YHuBepcuTeTe emy BbinM NPUCBOEHBI CTe-
MeHu MarucTpa Hayk no gusnonoruu, BoKTopa
MELULIMHbI U MAarucTpa XUpypruu.

B 1985 r. YunnbaMC OKOHYMN pPE3UAEHTYPY

0 CeMEeMHOM NpaKTUKe NPy MeguUMHCKOM da- -

KyneteTe YHusepcutera Otrasel, a B 1988 — no
CKOpPOW NoMowu npu YHusepcutete TOpoHTO.

Dacduan Yunnbamc npowen NOArOTOBKY
B obnactw ¢usnonorum Beicwux Gecno3seo-
HouHblx B Jlabopatopuu ®@paiau-Xapbop
Yuueepcuteta wrara Bawunrron, CLUA. Mo3g-
Hee ero MHTepeckl CMeCTUIUCH B 06n1acTb Helt-
pothM3MoN0rUKM NO3BOHOYHBIX: NPU MOATOTOB-
KEe MarucTepcKodl AMCCepTauuMu OH 3aHAncA
tyHAaMEHTANLHBIMW UCCNEA0BAHMAMU PONK
TOPMOHOB B U3MEHEHUM AEATENLHOCTH obnac-
Teil LeHTpanbHoi HepeHoW cuctemsl (LIHC),
BOBNEYEHHbIX B PerynMpoBaHue LMKNA CHA W
boppcTeoBaHus. Pabotasa B Heitpodusuono-
ruyeckoi naboparopuu ANNaHOBCKOTO MHCTU-
TyTa NCUXMUATPUK, YMANLAMC accucTMposan B
KNMHUYECKUX MCCNefoBaHUAX NOTEHLManos
meaneHHbix BonH LHC.

Ero KnMHWYyeckue uccnepoBaHmnsa no Megu-
LIMHE CKOPOIA NOMOLYM BKNIOYANKU OLEHKY nep-
BUYHOW NOATOTOBKW U COXPaHEHWA HABLIKOB
peaHuMauuu B 4acTU CepaevyHO-COCYAUCTON
CUCTEMbI, MCCNef0BaHUE BLKMBAHMA NALMEH-

TOB nocne BHe6ONbHUYHBIX OCTAHOBOK Cepaua,
PaHHIOW WAEGHTU(DUKAUWIO TPaBMaTUYECKUX
NAUMEHTOB C BLICOKMM PUCKOM, a TakKe 3d-
(EeKTUBHOCTb MMMYHWU3aUWUW NPOTUB CTONGHA-
Ka AnA NWL, NOXWNOro BO3pacTa.

B 1988 r. YunnbsMc cTan BpayoMm CKOpoOM
nomolyu Llentpa Hayk o 3goposbe CaHHUOPYK,
a TaKie NeKTopoM Kajeppbl XUPYPruu YHu-
sepcutera TopoHTo. OH yyacTBoBan B pabote
KOMWCCHM NO WCNONb30BAHWI0 aBMaLLUM CKO-
poii nomowwm npu MuHmucTepcTee 3apaBooxpa-
HEHUA NPOBUHLMKM OHTAPHO KaK yyeHbld B 06-
NacTi CKOPOW MOMOLM, @ 3aTeM KaK npejcTa-
BUTENb COOBLIECTBA BPayeil CKOPOIi NOMOLLK.
Kpome Toro, oH NpoBOAWA TPEHUPOBKYN Bpayel
M MEAMLMHCKOro nepcoHana no peaHuMauuiu
npu TpaBMax 1 cepAeyHbix 3abonesaHunax.

C 1989 no 1990 rr. [aduaa 660 Bpayom
CKOPO/A MOMOLM W MaBHbEIM BpayoM KnuHuku
ckopo# noMouwu BectmayHT. 3atem OH BepHyn-
cA B CaHHWBPYK AUPEKTOPOM NpOrpamMMbl nep-
CNEeKTUBHBIX CPEACTB Xu3HeobecneyeHus cep-
AEYHbIX BONBHBIX M KOOPAUHATOPOM NOATOTOB-
KW N0 MefuLMHe cKopoii nomoluun. Bnocnepact-
BWW OH CTan W.0. AUPEKTOPA OTAENEHUA CAYKD
cKopoit nomouy CaHHWBPYKCKOro LEeHTPa, ac-
CUCTEHTOM npodeccopa XUpYpruu U 3amecTu-
Tenem npogeccopa MeauUuHbl B YHUBEpcuTe-
Te TopoHTo.

[-p Yunneamc 6bin otobpaH B oTpag ac-
TPOHaBTOB KaHafCKOro KOCMMYECKOro areHT-
ctea (CSA) B uioHe 1992 r. OH npowen nepeo-
HayanbHyl0 NOAroToBKy M B Mae 1993 r. Guin
Ha3HaYeH MeHe[XepoM rpynnbl KOCMUYECKOK
MeauLMHBl oTpaaa actpoHasTos CSA. OH Takxe
OCYWECTBAAN HaQ30p 33 ONepaTuBHbIMK pabo-
TaMM1 N0 KOCMUYECKOIH MefMLMHE U KOOPAUHM-
pOBan NPOEKT 3KCNEPUMEHTaNbHOW Kamepsl
CAPSULS, a B despane 1994 r. yyacrsosan B
7-CYTOYHOM 3KCNEpUMEHTE N0 MMUTALWMU
YCNoBUIA KOCMMYeckoro noneta. B pamkax
npoekta CAPSULS oH 6bin pykosoguTenem
IKCNEpUMEHTa NO WCCNEA0BAHUIO U OLEHKe
NEpPBMYHON NOATOTOBKM W COXPaHEHWA HaBbl-
KOB peaHuMauuu acTpoHaBTaMK, He UMeloLM-
MW MEAMUMHCKOTO OMbiTa, Y4NEHOM 3KMNaxa
W NaBHLIM BPAyoOM 3KMNaKa.

YUnnbAMC oCTaBancA M OCTaeTca aKTWB-
HbIM UCCRIenoBaTeNneM B 061aCT HayK O MU3HU
M KOCMUYECKOW MefULMHbI, ABNAETCA PYKOBO-
AUTENeM UNKU CoMCCNefoBaTeNnemM paaa Kcne-
puMeHTOB. HeAaBHO OH NOAYYWUA AOMKHOCTH
accucrTeHTa npogeccopa xupypruu YHusepcu-
Teta Maklunna. [13buan y4acTeyer B -KIMHU-
yeckoii pabote focnuTansa Ce.Mapuu u MaeHo-
ro rocnutana Monpeans.

C mapra 1995 no mait 1996 rr. Yunneamc
npoxoaun o6LWeKOCMUYECKYID MOAFOTOBKY B
Kocmuueckom uentpe wm.[oHcona s CLIA
BMecte ¢ 15-i rpynnoi aMepuKaHCKUX KaHamn-
paros B actpoHasTsl NASA. Okonuus OKI, oH
nony4un keanuduKauumio cneyuanucTa nonera,
pabotan B OtaeneHuu NonesHelx Harpysok
obutaembix Mogyned 0Taena acTpoOHaBTOB
NASA, a 12 aBrycta 1996 r. 6bin Ha3HayeH B
akunax STS-90.

[O-p Yunnbamc sensetca unedom Konnep-
Xa Bpayed W Xupypros npoBuHUMM OHTapuo,
Mepuumnnckoi accounauum nposuHuuM OHTa-
puo, Konnepka cemeitHbix Bpayeid Kaapgbl,
Koponesckoro konnemxa Bpayeil W xupypros
Kanapgsl, KaHapackoi accouuauyuu Bpayeit cko-
poii nomowy, Accoumauum aspoKoCMUYEcKoi
menuumHbl, Kanaackoro obuiectsa aspokoc-

JIIOAN H CYAbBbBI

MUYECKOW MeanLMHbI, KaHaackoro aspoHasT-
YECKOro M KOCMMYECKOro WHCTWUTYTa. B npo-
wnom_Gbin uneHom Obuectsa Hesponoruu
Helo-MopkcKoit akapemun Hayk U MoHpeans-
ckoro husuonoruyeckoro obuecTsa. 3a Bpema
oby4yeHUa ¥ MEeAULMHCKOW NpaKTUKU Bbin
YAOCTOEH psifia UMEHHBIX CTUNEHAWH, NpeMuil
1 Harpag.

[Oadupn Yunnbamc weHar Ha YpomaeHHOM
Katu ®paszep. Y Hux pgBoe peteid: cblH JBaH
(23 asrycra 1994) 1 poub. Ero mats, W3abens
Yunneamc, npoxusaer B r. Yunnbamcbypr npo-
BuHUMM OHTapuo, otel, Yunnbam Yunnbamc
ymep.

YMANbAMC — WateH C KapuMW masamu,
poct — 185 cM, Bec — 86 Kr. OH yBnekaercs
nonetamu, NOABOAHLIM NABAHUEM, TYPU3IMOM,
napycHLIM CMOPTOM, NMOXOAAMM Ha KamKax W
KaHO3, TOPHbLIMWA NBDKAMKU U AaNbHUMKU NbBDK-
HbIMU MOXOL,AMM.

Cneyuanucr no nones-
HOW Harpy3ke-1

I-p Dwein Knapk baku
MAaAWUI

(Jay Clark Buckey, Jr.)
PaHee onkiTa KocMUyec-
KUX NONETOB He UMen
cTan 377-m acTpoHaBTOM
M1pa

237-m actpoHasTom CLLA

[oxeit baku popunca 6 wioHa 1956 r. B
r. Hotlo-Mopk opHoumeHHoro wrara. B 1973 r.
OH OKOHYMN cpegHiow wkony Y.Tpecnepa
Knapka 8 r.Bect6epu, wr.Hslo-Hopk, B
1977 r. — KopHy3nncKkuit yHUBEPCUTET CO CTe-
neHblo Gakanaspa NoO 3NEKTPOTEXHUKE, a B
1981 r. B MeAMUMHCKOM KONNEmKe 3Toro xe
YHUBEPCHUTETA NONYYMN 3BaHUE AOKTOPA Meau-
LIWHBI.

B 1981-1982 rr. baku npoxoaun noaro-
TOBKyY B MHTepHaType Hulo-Wopkckoro rocnu-
1ans KopyaHenncKoro MeAMUMHCKOTO LEHTpa,
a BpavebHylo npaKTMKy — B MepguuMHCKOM
LeHtpe [aptMmyT-Xuykok. B 1982-1984 rr.
obyyanca B Hro-3anagHoM MefMLUWHCKOM
LeHTpe YHuBepcuteTa Texaca Ha CTUNEHAMID
NASA no kocmuyeckoit Guonoruu.

C 1984 no 1995 rr. g-p baku paboran B
HOro-3anagHomM MEAULMHCKOM LieHTpe YHuBep-
cuteta Texaca: B 1984-1986 rr. 8 LOMKHOCTH
uccnenoBaTena-MHCTPYKTOpa Kageapsl Meau-
UMHBL, B 1986-1994 rr. ABNANCA aCCUCTEHTOM
npodeccopa MefuLMHbI, a B 1995 — 3aMecTu-
Tenem npogeccopa MeauLuHLI.

B 1987-1995 rr. [1xeit baku 6bin NEeTHbIM
BPa4yoM 457-1 3CKappuiabK TaKTUHECKUX WC-
Tpebuteneii Pesepea BBC CLIA e Popt-Yapre,
wr.Texac. B 1995 r. nepewen Ha paboty B
MepuuunHckuit uenTp [apTmyT-Xuukok M c
1996 r. paboraer 3amectutenem npocdeccopa
MefuuMHbl MeauuuHCKOW wkonel JapTmyr.
B nepwop NOAroToBKM K NOMETY HaxoauTcs
B [UTUTENBHOM OTNYCKE.

[-p baku ananca couccnegosarenem w
MeHe[)KepoM MpoeKTa 3KCnepumeHTa «Apan-
Tauus CepAeYHo-CoCYAUCTON CUCTEMBI K YCno-
BUAM HEBECOMOCTW», BLINONHEHHOTO B WIOHE
1991 r. Bo Bpema noneta STS-40 ¢ Hay4HOI na-
6oparopueii SLS-1.

6 nexabpa 1991 r. NASA oto6pano [1x.ba-
ku, M.®etrmaHa u J1.flHra B KauecTee KaHguga-
TOB B CNELMANUCTbI NO NONE3HOW Harpy3ke ans
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JIIOAH U CYRbbbI

noneta c naboparopueit Spacelab no nporpam-
me SLS-2. 29 oktabpsa 1992 r. ®ertmaH 6bin
Ha3HayeH B 3Kkunax STS-58, a baku u fiHr ae-
NANUCH ero pybnepamu.

4 anpens 1996 r. baku BHOBb Gbin OTO-
BpaH B KayecTse KaHAMAaTa B CNELMANUCTbI NO
noNe3Hoi Harpy3Ke ANA NofeTa No nporpamMme
Neurolab 1 B Mae Toro e roga Ha4an nogro-
TOBKY K nonety. 28 anpena 1997 r. NASA Ha-
3Hauuno ero B akunax STS-90.

[-p [bxeit baku aBnAeTca yneHoMm Amepu-
KaHCKOro obluecTBa rpaBMTaLUMOHHON U KoC-
Mu4eckoi 6uonorum (B 1991-1994 — unex Wc-
NONHUTENLHOTO coBeTa), Accouuauun aspo-
KOCMUYECKOW MeaWLMHbl U AMepuKaHCKOro
konnemxa spayen. OH umeer 6onee 20 nybnu-
Kauui No KoCMUYecKoW dusuonoruu, peryns-
LM CEPAEYHO-COCYANUCTOM CUCTEMBI U IXOKAp-
puorpaduyeckon TexHuke. baku ygoctoeH He-
CKOMbKMX HArpag B 06nacTi MegULMHbI, U3 KO-
TOPbIX CTOUT OTMETUTb AUNNIOM C OTIUYMEM OC-
HoBHoro Kypca LUKonbl a3poKocMUyeckoi Me-
puuuHel BBC CLUA, nea aunnoma NASA 3a pas-
pabotky 06opyaoBaHua A nporpammbl SLS-1
1 Harpagy Yausepcutera Texaca 3a paboty no
3TOW nporpamme.

[xeit baku xeHar Ha ypowgeHHow Cape
Byapodd Macrepc.

B 1x ceMbe OfH CbiH W ABE AOYEPH.

Ero poautenu, [xeir baku-ctapwuit u
Oxuu Baku, npoxusaior B ®opr-Maitepc,
wr.®nopupa.

baku ysneKaercs uctopuei U nobut or-
JbiXaTb Ha NpUpoae.

Cneuuanucr no nones-
HOW Harpyske-2

A-p [xeitmc A,
MNaBenuuk

(James A. Pawelczyk)
PaHee onbiTa KOCMMYec-
KUX NOJNETOB He UMeN
cTan 378-m acTpOHaBTOM
Mupa

238-m actpoHasTom CLUA

Iweimc Masenynk poaunca 20 ceHTabps
1960 r. B r. Bythdano, wr. Helo-Mopk, Ho po-
OHbIM MECTOM CYUTAET . 3NMa B TOM e WTa-
Te, rae wuByT ero pogutenu — osed u Pu-
Ta MNasenyuk.

B 1978 r. [xeimc [laBenyMK OKOHYMN
LleHTpanbHylo cpepHiolo wkony «Wpokes» B
r.3nMa 1 noctynun B YHusepcutet Poyectepa,
wt. Heo-Mopk. Mocne 3aBepwenus yyebsl
B yHuBepcutete B 1982 r. OH nony4un cpasy
ABe cTeneHu 6Gakanaspa uckyccTe: no 6uo-
noruv 1 no gusnonoruu. B 1985 r. MNaeenuuk
3aWUTUN AWCCepPTaLMI0 MarucTpa HayKk no
tusronorumn B YHueepcutete wrata MeHcuns-
BaHuA, a B 1989 r. — guccepraunio foKTopa
¢unocoduu no Guonorunm B YHuBepcuTete
CesepHoro Texaca.

B 1989-1992 rr. a-p MNasenuuk obyyanca
B nocthokTopaktype Oro-3anagHoro mepu-
UMHCKoro ueHTpa YHusepcuTeTa Texaca B 06-
NacTu cepaevyHo-cocyancToi Heipodusnono-
rim. B 1990 r. npoxoann CTaXWpOBKY B OTAe-
neHuu aHecteaun Koponesckoro rocnutans B
r. KonenrareH, flaHus.

€ 1992 no 1995 rr. OH ABAANCA aCCUCTEH-
TOM npodeccopa MeauLMHbI MO KapAWONorui
0ro-3anagHoro MegMUMHCKOro UeHTpa YHu-
Bepcutera Texaca U OAHOBPEMEHHO ABNANCA
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AvpeKTopoM JlabopaTopun aBTOHOMHOM U Ha-
rpy3o4Hoit duanonorun npu lNpecsutepuan-
ckom rocnuTane flannaca.

B 1995 r. MNaeenyuk 3aHUMan AOMKHOCTb
accucteHTa npodeccopa no BGUOMHKEHEpUU
l0ro-3anagHoro MeAMUMHCKOrO LEeHTpa YHu-
sepcuTeta Texaca. C 1995 r. u no HacToslwee
BPEMA — aCCUCTEHT npodeccopa GU3noNoruu
M KuHe3uonoruw Yuusepcutera wrara [len-
cunbBanua (r.HOuusepcutu-apk, wr. Mex-
cunbBaHKA). Ha nepuoa NoOArOTOBKM K nonety
ylen B ANUTENbHbIA OTNYCK.

[xeiimc MNasenyuk yyacTeoBan B paspa-
6otke npubopa GASMAP pna aHanu3a meta-
60NMYeCcKUx rasoB B KOCMMYECKOM nonere.
OH ABASETCS COMCCNeAOBATENEM MO HECKONb-
KUM 3KCMEpUMEHTaM, BLINONHEHHLIM B nonere
STS-90, u B X04e ABYX NONETOB NO NPOrpaMMe
«Mup-NASA».

4 anpena 1996 r. Masenyunk Bbin oTo6paH
B Ka4yecTBe KaHAUAaTa B CNeLManucTsl No no-
Ne3HOW Harpyske Ans noneta no nporpamme
Neurolab. 28 anpens 1997 r. NASA Ha3Hauuno
ero B 3kunax STS-90.

[0-p MNaeenyuk asnaeTca YyneHom Amepu-
KaHCKOro cepaeyHoro obuiectsa, AMepUkaH-
cKoro Gusnonoruyeckoro obuiecrsa, Amepu-
KAHCKOrO KOMNeaXa CNOPTUBHON MEAWULIMHBI U
O6wecTsa Hesponorun. OH copepakTop ony6-
nuKoBaHHOW B 1994 r. kHuru «lloTeps Kpoeu
1 WoK». NMaBenyuk BN Hay4HbIM PYKOBOAUTE-
nem unu couccneposarenem no 11 depepans-
HbIM W LWITATHBIM FPaHTaM U KOHTPAKTaM, UMeeT
Gonee 20 ny6AWKALMIA U HANKCAN TPU NaBkI B
KHUrax no perynsuuu u Gusuonoruu cepaey-
HO-COCYAWCTO peaTenbHocTu. [laBenywuk
MMeeT pAaj Harpaz 3a paboTsl B 06nacTH Meau-
UMHBI, B TOM Yucne npemuio «Monogoi uccne-
nosatenby NASA (1994).

YeHa [xkeimca [aBenyuka — Pyt A. Ma-
Benuuk (B Aesuyectse — AHAEPCOH) MMeeT
CTeneHb AOKTOpa MepuuuHbl. Y HUX fBoe pe-
Ted. [IeliMC yBneKaeTca BenocunepoM, nna-
BaHWeM, CTONAPHLIMKM paboTamu, dunatenueil,
He NbuT cupeTh aoma.

Jlybnep cneyuanucra
NO NONE3HOW HarpysKe
J1-p Taku Mykau
(Chiaki Mukai)
AcTpoHaBT finoHCKoro
KOCMMYECKOro areHTcTea
(NASDA)
313-# acTpoHaBT M1pa
‘ 3-i acTpoHasT AinoHuK

i
Tuaku Myxaw, B gesuyectse Tuaku Hauto,
poaunack 6 maa 1952 r. B r. Tatebascw, npe-
tdekrypa lyHma, AnoHusa. OHa umeeT yyeHble
CTeneHu AoKTopa MeauuuHel (1977) u gokTo-
pa no ¢m3anonoruu (1988), B 1989 r. nonyuu-
na cepTuduKar KapaMoXupypra.

C 1977 r. pabotana B rocnutane YHueepcu-
TeTa Keito B Tokuo: cHayana B KayecTse Bpaya
obLueit XMpypruu, a 3aTem B AOMKHOCTU accuc-
TeHTa npodeccopa oTAeNna KapaMoOXUpypruu.

20 uioHA 1985 r. NASDA oto6pano Tuaku
Hawuro, a Tatoke Takao low u Mamopy Moypu B
KayecTee KaHAMAATOB ANs Noneta Ha warme
no HauuoHansHoW nporpamme Spacelab-J.
Bce Tpoe npownu noAroToBKy K nonety B
Kocmuyeckom ueHTtpe um.[hxoHcoHa B Xbioc-
toHe, CLWIA. B nonere STS-47 no nporpamme
Spacelab-J, koTopelid cocToanca B ceHTAbpe

1992 r., npuHan yyactue M. Moypu, a T. Mykau
u T. lou 6binu ero gybnepamu.

Ceoif nepBblit KOCMUYeCKUd nonet Tuakw
Mykau cosepwuna B uione 1994 r. B Kayecrse
cneyManucTa no nonesHoi Harpyske B cocTase
akunaxa «Konymbum» (STS-65) c naboparo-
pueii Spacelab no nporpamme IML-2.

4 anpens 1996 r. T.Mykau 6bina oTobpaHa
B KayecTBe KaHAMgata B Cneyuanuctel no
nonesHoit Harpyske v 28 anpena 1997 r. Ha-
3HayeHa gybnepoMm cneyuanucra no noNe3Hoil
Harpy3ke gns nonera no nporpamme Neurolab
(STS-90).

13 despana 1998 r. Tuaku Mykau nony-
yuna HasHayeHue B 3KMNax «[luckasepu»
(STS-95), crapT KOTOpOro nAaHWpyeTca Ha
oKTABpb 3TOro roga.

[-p Mykau umeer Harpapsl M ABAAETCA
YNIEHOM MHOTMX Hay4HbIX U 06LEeCTBEHHBIX Op-
raHu3auni, umeet Gonee 60 HayyHbIX Ny6au-
Kauun.

OHa 3amyxeM, fleTeil He UMeerT.

Qly6nep cneyunanmucra
o None3Hon Harpyske
I-p Anexcanpep
VYunnoam flannan
(Alexander William
Dunlap)

OnbiTa KOCMUYECKHX
noneToB He UMeeT

Anekcanpep [awunan popunca 15 uions
1960 r. B loHonyny Ha [aBaiisax, CLUA. Mmeer
cTenenyu 6akanaspa Hayk no 3oonoruu (1982),
6akanaepa Hayk 0 KuBOTHbIX (1984), foKToOpa
BETepPUHapHOM MeauuuHbl (1989) u pokTopa
MeauuuHbl (1996).

B 1984-1985 rr. [laHnan pabotan Tex-
HUKOM-UCCNEQ0BATENEM NO 3NEKTPOHHLIM
MUKpocKonam B YHuBepcutete TeHHeccw, B
1986 — TexHukom KomnaHuu Coleman Engi-
neering B r.Memdwuc, wr.TeHHeccu. B 1986-
1987 rr. OH y4UNCA B LWKONE BETEPUHApHOWM
MeAuUMHBI Npu YHuBepcuTeTe wrata Jlyusua-
Ha, @ 3aTeM NPOXOANA NOATOTOBKY B MHTEpHa-
Type Jlabopatopuu MeauUMHBI KMUBOTHBIX
Yuusepcuteta TeHHeccu. [locne nonyyenus
3BaHUA AOKTOPA BETEPUHAPHOI MEAULUHBI, C
1989 no 1992 rr. [launan pabotan BeTepuHa-
poM B KIWHUKE MKMBOTHLIX «BoynuHr» B
r. Konnsepeunn, wr. Tenneccu.

B 1991-1995 rr. AmekcaHpep [launan
obecneynBan NATb KOCMMYECKUX NONETOB WaT-
tna: STS-40/SLS-1 (BeTepuHap npoekra),
STS-52 (akcnepumenTt PSE-02), STS-56 (3kcne-
pumeHT PARE-03), STS-58/SLS-2, STS-70 (3kc-
nepumeHT NIH-R2). OH 6bin 0gHUM U3 DuHa-
NUCTOB Npu oTOOpE KaHauAaToB B Cneuwa-
NUCTBI MO NONE3HOW Harpy3ke AnA nonera
STS-58/5LS-2.

Mocne nonyyeHus B 1996 r. cTeneHu AOK-
TOpa MeguuuHbl [laHn3n Npoxoaun NpakTUKy
no YCKOpPeHHOW nporpamme npu Kadeppe
CceMeiHOM MeaMLMHbLI YHUBepCUTeTa TeHHeccH,

4 anpens 1996 r. [laHnan 6bin oTobpaH B
KayecTBe KaHAWAaTa B CNELUManUCTLI No nones-
HOI Harpyske v 28 anpens 1997 r. Ha3HayeH
Ay6nepom cneunanucTa no NonesHoi Harpyske
ans noneta no nporpamme Neurolab (STS-90).

[-p [launan umeer Harpafbl W ABAAETCA
UNEHOM HECKONbKUX HAy4YHbIX M 06LWecTBeH-
Hbix opraHu3auuit. OH He eHar.
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