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YepHo—6envia Anem:
aa ceHcauua om Cassini

Korpa cerTabpbcrmii
HoMep BIIB ObL1 yixe
CBepCTaH, IOABUINCH
CHIMKH, [TOJIyYeHHbIe BO
BpeMs IIpoJieTa
KOCMMYECKOT0 aImnapara
Cassini B6samnau fAmnera,
TPETHETO I10 BeJIMUIMHE
CIIyTHMKA IIJIaHEThI
Caryps. HecmoTp4a Ha
HEKOTOpbIE BHE3AIIHO
BO3HUKIIINE
TeXHUYEeCKye IPo0JIeMbl,
CHIIMKM IIOJIYIMJINCh
BbICOYAJIIIEro KadyecTBa
Y IIPEOCTABIIIN YUEHBIM
OIPOMHOE KOJIMYECTBO
uH@opManyy 06 3ToM

| HeoOBIYHOM 00BbeKTe. B

| CJIeLyIOIEeM HOMepe
T\ HaIIlero XKypHaJsa 6yayT
| b onyOJsiMKoBaHbI HoJiee
MacurtabHble

dororpadun fAnera n nx

IO POOHOE OIMICaHNe.
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PacnucaHue koHuepToB - www.kolyada.org.ua

Mo noeoay NprobpeTeHns OUCKOB UAW OPraHM3auMm BbICTYMNEHWIA
8 BawweMm ropoge, knybe, Ha KOpPropaTMBHOM NpasgHVKe

. obpalwwanTtecy raman@kolyada.org.ua unu 8 (050) 35197 20




PykoBoauTenb NnpoekTa,
[MaBHbIV pepakTop:
lopaveHko C.M., K.T.H.

3amecTuTenb MaBHOro pefakropa:
MwuTpaxos H. A., K.T.H.

PepakTopbi:
Matbko B.A., Myray A.®., PorosuH .A.,
3eneHeukas U.b.

PepakunoHHbIVI COBET:

YypiomoB K.U. — uneH-koppecrnoHAeHT
HAH YkpauHbl, goktop ¢.-M. Hayk, npodeccop
KrneBckoro HaumoHanbHOro YHmeepcurera nme-
Hn Tapaca LLleB4yeHko

OneiiHnk U.U. — reHepan-nonkoBHUK, A0K-
TOP TEXHUYECKUX HaykK, 3aCNYXEHHbIN OeATesNb
HayKkun 1 TeXHUKn PD

BaBunoBa U.B. — yyeHblli cekpeTapb CoBe-
Ta N0 KOCMUYeCKnUM mnccnegosannsam HAH Ykpa-
VIHbI, BULLE-NPe3NOEeHT YKPanHCKOM aCTPOHOMM-
Yeckon accoumaumuv, kaHagugat ¢.-m. Hayk, O0-
LeHT HaumoHanbHOro TexHM4YeCcKoro YHMBepCu-
TeTa YkpavHbl (KMNA)

®egopos O.[1. — HayvanbHUK YNpPaBieHNs
KOCMMUYECKMX MPOrpaMmM U Hay4HbIX UCCRefoBa-
HUM HaumoHanbHOro KOCMNYEeCKOro areHTcTea Yk-
panHbl (HKAY), ampekTop NHCTUTYTa KOCMUYECKNX
nceneposanuii HAHY n HKAY, goktop ¢.-m. Hayk

Psi6oB M.A. — cTapluvii Hay4HbIi COTPYA-
HuK Opecckoit obcepBaToOpuM PaAMOaCTPOHO-
Muyeckoro nHetutyta HAH YkpaunHbl, kaHonaat
&.-M. Hayk, conpeacepatens MexayHapogHoro
aCTPOHOMMYECKOro obLecTBa, OOLEHT Kaden-
pbl acTpoHoMUM O[EccKoro HauMoHaNbHOrO
YHusepcuteta um. U..MeyHukosa

AHgponoB U. J1. — pexaH ¢pakynbteTa Opec-
CKOro HauVOHaSIbHOr0 MOPCKOrO YHMBEPCUTETA,
[OKTOp &.-M. Hayk, npodeccop, BULE-NPE3NOEHT
YKpanHCKo accoumaumm ntobutenen acTpoHOMUN

Bacunenko B.E. — KoHCcynbTaHT Hauwo-
HaNbHOr0 KOCMWYECKOro areHTcTBa YKpauHbl,
BETEpaH PakeTHO-KOCMMNYECKOM OTpacnu

®Pepnoros [.B. — VCNONHUTESbHbIN ANPEK-
TOp doHaa YKpACTpo, conpeacepatenb YKp-
Actpo®opym

[Jn3aliH, KOMrbOTEPHAas BepCTKa:
Borycnasey, B.IM., MoxHaTtko A.T.

XyaoxHuk: Tonos B.C.
KoppexTop: BuHHM4yK H.B.
Otgen pacnp-Hus: Kptokos B.B., l'yces B.A.

Appeca pepakuun:

4M “TpeTbs nnaxeta”

02097, r. Knes, yn. Munocnasckas, 31-b / 53

Ten. (8050)960-46-94

e-mail: thplanet@iptelecom.net.ua
thplanet@i.kiev.ua

canT: www.vselennaya.kiev.ua

Llentp «CMENC-UHDOPM>

03150, r. Kues,

yn. depopoea, 20 kopn.8, k. 605
Ten./dakc (8044) 289-33-17, 289-84-73,
e-mail: inform@space.com.ua

CcanT: www.space.com.ua

PacnpocTpaHsieTcs no YkpavHe
1 B cTpaHax CHI
B po3HuLe ueHa ceoboaHas

MopanucHoit nupekc — 91147

YupeguTtenb n usparesb
YI “TpeTbsa nnaHeTa”

© BCEJIEHHA4, npocTpaHCcTBO, BpeMs —
Ne9 ceHTa6pb 2007

3apernuctpupoBaHo [ocyaapCTBEHHbIM
KOMUTETOM TeNeBUAEeHNS

1 pagmoBeLLaHNs YKpavHsbl.
Ceupetenbctso KB 7947 ot 06.10.2003 1.
Tupax 8000 aka.

OTBETCTBEHHOCTb 32 JOCTOBEPHOCTbL DaKTOB
B Ny6nnkKyemblx MaTepranax HecyT

aBTOpbI CTaTen

OTBETCTBEHHOCTb 32 JOCTOBEPHOCTb
VHGOPMaLMK B pEKIaMe HECYT peknamoparenv
Mepeneyartka vnm MHOE NCMONb30BaHNE
MatepuanoB AONycKaeTcs TONbKO

C MUCbMEHHOr0 coracusa peaakumm.
Mpuy UMTUPOBaHWK CCbINKa Ha XypHan
ob6s3aTenbHa.

®dopmat — 60x90/8

OTneyartaHo B Tunorpadun

000 “C33M”.

r. Knes, yn. Bopucnonbckas, 15.
Ten./¢akc (8044) 425-12-54, 592-35-06

BCEANAEHHASL, ripoCTpaHCTBO, BPEMST — MEXAY-

HAPOAHBIVI H3Y4HO-NOMNYASIPHBIL

POHOMUY 1 KOCMOHABTUWKE, PACCHUTAHHBLIN HA3

MaCCOBOIroO 4nTarens

Nz3aaeTcn npn nosaeprkke Me>KkaAyH3pOAHOro
EBpasniickoro acTpoHoMu4YecKoro obuwecrea,
YKpauvHCKO aCTPOHOMUYECKOV 3CCOLUN3LNU,
HauunoHanbHOV akasemun HayK YKpavHbi, Ha-
LUMOH3NABHOIN0 KOCMHUYEeCKOro areHTcTea YkKpan-
HbI, A3poKocmuyecKkoro obuecrea YKpavHbi

)/( usib bo Bozaennoi

Xusub "BCyxyw"
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Bradumup Manwvro

> BomHaa Bemia

> IIepoxcunmusIii Mapc

» CepHOKucsysraa BeHepa

> MemanoBsIli Tuman

> IIpuspayHad yaJjexucgoma

> Ciemyi 3a BOZOU,
uwyu KucJIopoxn

B CELEHHAA

Ilyrenrecrena B0 BpeMeHU
m,f_'oz.snzuqsa%us OCILO[lbL
”AiBy,UJLbLX u.f]sa

I'eopzuii Koeéanvuyk

NHOOPMALWNS, COOBLLEHINSI

Eme ofvH BHECONHEYHLIN
pexKopacMeH

IwranTu APEBHET0 MUpa

I'de-mo 2ycmo...
Poxpenune kpymHenniei ranakTuku

... a 20e-mo nycmo
Bonbuioe Huuro Becenennon

Hubble u Spitzer Habniogator
"cTponTenbhbie 610Kkn" BeenenHoit

cOJLMLLH,M aucmea

NHDOPMALUWS, COOBLLEHWNS]
"YepHbie abipb" Mapca

Mapcoxopbt BO306HOBWIN ABUXKEHUE
nocine 6ypu

TeMHas CTOpOHA KoJel YpaHa

KYPHAA o acT-

N:9 (40) 2007

.‘7( ocuonabmuka

4 NHDOPMAUWSI, COOBLLEHWNS]

Endeavour:
MWUCCUA C IPUKIIOUEHUAMN

Hosoctu Cnetic-Audopm

qlama/nm kocauonabmuku

IToneTsl }XUBOTHBIX
B KOCMOC
A mumpuii Pozo3un

> Cobayuii ”Bocxon”
» JIyHHBIE yepenaxu

10 qlama/zm uuguxusaw,u&

Ilepyaxckue reornnpnr —
3araj0uHoe TBOpeHue
pasyma
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BCEJIEHHAS, npocTpaHcTBO, Bpems, Ne9*2007




2KnsHb BO BceneHHOM

mak, Haw XypHan npodoxkaem nybauxkayuo pedaKyuoHHbIX 0630p08, NOCBAUCHHBIX
nouckam sHe3eMHOU XU3HU, NPUMUMUBHOU U PA3YMHOU, Ha nnaHemax ConHeuHou

cucmempsl U danexo 3a ee npedenamu. Ho Kaxxoasa xusHeHHAA popma umeem HeKy10
MamepuanbHyl0 0CHOBY, U npexde, YeM HAYUHamb NOUCKU, cnedyem, no KpaiiHell Mepe, no-
nsimamsCA YACHUMb, KAKUe Beujecmsa MOXHO paccmampusams 8 Kayecmase Hee, a KaKue
Jlyuule UCKIIOYUMb U3 paccmompeHus. Cetivac peus notidem o mom, 8 KaKux cpedax nomeH-
YUanbHO MO2/1U 6bl peanu308b18ambCA NPOYELCCHL, XapaKmepHble 014 KUBBIX OP2AHUZMOB —
npoyeccobl 3HEeP20- U MaccoobmeHa ¢ oKpyxarwuiell cpedoil, a makxe nepedadu Hacneo-
cmseHHOU uHgopmayuu. B camom dene, daxke 8 pamMKax 06b14HO20 30pABO20 CMbICIA CMAHO-
sumca AcHo, Ymo 6e3 nodxodauwell BHewHell cpedbl BCe IMU NPOYECChl NPOCMO He HAYHYMCSA,

: a 3Hauum, u Xu3Hu 6e3 Hee 6bIMb He MOXKem, NOIMOMY UCKAMb ee HA OAHHOU
KOHKpemHoi naaHeme He cmoum.

n

\ unu [Mouemy NASA uwem Bogy
0630p

Bnaanmup MaHbko,
"BcesieHHas1, NnpocTpaHCTBO, BpeMs”

OT MeJIb4ariieil ameObl 0 TMraHTCKOIO
KallaJioTa. Bece 9TM mpoliecchl HeOTHe-

BogHaoa 3emna

HauaTe, noskasyii, caenyer c IIpo-
MVCHBIX, XOTb M HEOYEBMIHBIX JCTUH.
XyMU4ecKre B3anMOIEICTBIUA ObIcTpee
BCEro IIPOTEKAIOT B Ta30B0ii (hase, Mel-
JeHHee — B TBeppoil. sKunkodasHbie
peaxiyy B JaHHOM CIIydae IIPeJICTaBIIsA-
0T cO0OM KJIaCCUUIECKYIO "BOJIOTYIO Ce-
permuuy". K HUM OTHOCATCA IIPOIECCHL,
IPOTEeKaIMe B KJETKaX Bcex 0ed
VICKJIIOYEH) A 3€MHBIX OPraHN3MOB —

BCEJIEHHAS, npocTpaHcTBo, Bpemsi Ne9*2007

JVIMBI OT COBPEMEHHOIO I[IOHMMAaHUA
"sKyusHM", a MMEHHO IIOMCKM KU3HU 3a
npefenaMu 3eMJ CTaJM T[JIABHBIM
OIIPaBIAHMEM OrPOMHBIX PACXOIOB Ha
MEKILIAHETHYIO KOCMOHABTHUKY.
BosmorkHO, Korzia-HUOY Ob IOABUTCA
TeXHUYECKasd BO3MOYKHOCTb OOHaApy-
SKUTD DK30TMYECKIIE JKIBbIE CYII[ECTBA,
peACTaBJIAIIIE COD0M, CKAaYKeM, Op-
raHM30BaHHbBIE Ia3000pas3Hble CTPYK-
Typbl. Ho oHM B Jirobom ciaydae OyzyT
HACTOJIBKO HE IMOXO0KM Ha Te (POPMBI

JKUBHM, C KOTOPBIMM MMEIOT JEJI0 CO-
BpeMeHHble OMOJIOTY, YTO MBI €llfe He
CKOPO HAy4MMCS OTJIMYATh UX OT "He-
sxkmBoii matepun’. IlosTomy mcciemo-
BaTEJIAM OCTAETCA 'MICKATh 107 (OHA-
peM", TO ecTb Be3ze, Kya JOTAHYJIICh




ParioH ceBepHoro nostoca Mapca, nokpbITbii
BOZSIHLIM JIbAOM Vi 3aMEP3LLEN YITIEKUCTOTOM.

TIOCJIaHITHI HAITIEN [IJIAHETHI, BBICMATPM-
BaTb aHAJIOTM 3EMHBIX OaKTepuii — Ka-
TIeJIEK JKVIKOCTH, OKPY?KEeHHBIX HeIIpo-
HULIaeMoli (To4Hee, TIOJIyIIPOHMUIIAEeMOI])
000JIOUKOII 13 BBICOKOMOJIEKYJIAPHBIX
coequHennit. Benp paske "Hamm” Bupy-
CBI, XOTb 11 HE MEIOT TaKOV CTPYKTYPHI,
KakK OaKTepuyu U KJIETKM OoJiee CIIOMK-
HBIX OPTaHM3MOB, BCe PaBHO BBIHY KIE-
HBI HA HUX [1APa3UTUPOBATD U HE MOTYT
0e3 HIX Pa3MHOYKATHCA.

Ho nuia Havasa ciiegyeT onpenemThb-
s, KAKOJ MMEHHO KVIKOCTBIO JTOJIMKHBI
OBITH 3aII0JTHEeHbI 0DOJIOYKY VHOILIAHeT-
HBIX MUKPOOOB, B KAKOM PaCTBOPUTEJIE
MOTyT IIPOTEKATh OMOXMMITIECKIe IIPO-
necchl IToka 4TO B BTOM KadecTBe HaM
M3BECTHA VCKJIIOUMTENBHO Boza. Jaske
9K30TIYECKNe OaKTepyy, OOUTAIOIIE B
IIyCTBIHAX, B BEPXHUX CJIOAX aTMocde-
pbl ¥ B IPOUMX YPE3BBIYANHO CYXUX
YCJIOBUAX (BILIOTH [0 KOCMUYECKOTO
IIPOCTPaHCTBA), BHYTPM BCE PABHO CO-
JepsKaT OMOJIOTMYECKM AaKTVUBHBIE Be-
1IIeCTBA B BIJIe BOOHBIX PACTBOPOB.

Ha mepBbli B3MUIAA, KasKeTCAd, UTO
BBIOOD TaKOl "OCHOBBI JKMBHN — €CJII
He eJIMHCTBEHHO BEPHbII, TO, BO BCAKOM
cJy4dae, OYeHb yzaudHbli Kpome Toro,
YTO BOZIA — CAMOEe PaCIIPOCTPAHEHHOE
XVMIYECKOe coeiHeHe Bo BeesleHHOM
(darrie BCTPEYAOTCA TOJIBKO BOJOPOI U
reJii, KOTOpbIe, KaK ¥ OCTaJbHbIE 'ca-
MOCTOSITEJIbHBIE" XVIMIIECKIE DIJIEMEH-
TbI, COEIVHEHUAMN HE SBJIFAIOTCSA), OHA
elrie 00J1a1aeT PAAOM I[EHHBIX KAUeCTB,
HaIpAMYIO CBA3AHHBIX C €€ CTPYKTY-
poii. B mosterysie H,O obe cBA3M MeRIY
aToMaMM KMCJIOpOoZa ¥ BOJOPOJA pac-
[I0JIATAI0TCA He Ha OJHOI IIPAMOIL ITo 00e
CTOPOHBI KMCJIOPOZHOTO aToMa, Kak
cyenoBaJio ObI OXKMIATH, & 00Pa3yT
yroJt oxoJio 105°. B pesysbraTe MoJieKy-
Jla OKa3bIBAaeTCs IIOJIAPHONM, TO eCTh
QJIEKTPUYECKUIT 3apAl pacipeneseH

BOKPYT Hee He-
paBHOMEpHO.'
CiencrBue aTo-
ro daxra —
CUJIbHAA VOHU-
3UPYIOIIAs CIIO-
COOHOCTbL BOJBIL:
MHOTVIE XVUMMU-
YecKyue BelllecTBa, pac-
TBOPSSACH B HE, pacra-
JaIOTCA Ha  ITOJIOXKM-
TEJILHO ¥ OTPULIATEIIBHO
3apssKeHHble MOHbBL 1o
TOJ ’Ke IIpUYMHE BOJA
ABJIAETCS HE IIPOCTO XO-
POILIIMM PaCTBOPUTENEM, HO M aKTUB-
HBIM yJaCTHMKOM MHOTMX OMoXyMimdec-
Kux ImporjeccoB. He crout 3abbIBaTh,
4YTO (POTOCMHTE3 — IIPOIIECC YCBOEHNUS
pacTeHNAMY DHEPIMY BJIEKTPOMATHNT-
HOTO MBJIy4YeHNA Y aKKyMyJIAIMM ee 33
CYeT IIPOM3BOJICTBA OPTaHMYECKUX Be-
IIIECTB M KMCJIOPOJa — HAYMHAETCH C
paciiensyieHus XMMMUYECKO) CBA3MU
"KICJIOPOI-BOJIOPOZ, B MOJIEKYJIE BOJIBL

Ho, c gpyroii cTopoHBl, Ha 3eMJIe BO-
Jla Bce-Taky OblyIa IePBUYHOM, ¥ TAKOM
"moaxopAmmit’ Habop He3aMEHUMBIX
JUIA SKV3HM CBOVICTB y Hee JIMeeTcd
TOJIBKO IIOTOMY, UTO 3Ta "KV3Hb VM3HA-
YaJILHO Pa3ByMBaJIACh B BOJHOM cpefie U
BBIHYKJeHa ObLia K Hell mpucriocabim-
BaThcA. Morsa s 9BOJIIOIMA B KaKUX-
HMOYIb MHOILJIAHETHBIX YCJIOBUAX IIO-
VATV IO IPYTOMY ITyTH, 'TIOCTPOUB" OV10-
JIOTMYECK)e CHUCTEeMbl Ha IIPVHIIAIN-
aJIbHO MHOJ OCHOBe?

MNepokmgHein Mapc

OnHOI 13 IJIaBHBIX 337]a4 BCEX aBTO-
MaTUYECKUX CTaHIMI, 3aITyI[eHHBbIX B
KOCMOC NI MccienoBaHusa KpacHoi
TIJIaHETHI, ObLJI ITOVICK JKUIKO BOIBI JIN

' BMB Ne5, 2006, cTp. 32.

BCEJIEHHAS4, npocTtpaHcTBO, Bpemsi, Ne9*2007

XOTsA Obl CJIEIOB €e IPUCYTCTBUA B
npouuoM. YOenuTesbHbBIE JIOKa3a-
TEeJIbCTBA TAKOIO IIPUCYTCTBUA YiKe
HalZIeHbl — VMM CTaJM OTJIOXKEHNS
5BaIlOPUTOB (MMHEPAJIOB, 00pas3yro-
IIMXCA IIPYM VCIIAPEeHMM BOJHBIX pac-
TBOPOB COJIEN) ¥ XapaKTepHbIe IIOPOJBI,
aHAaJIOTY KOTOPbIX Ha S3eMJIe BOSHUKAIOT
VICKJIFOYMTEJIBHO B "MOKPBIX' yCJIOBUSIX.

Korga noasunace nepsas mHpopma-
s o ToM, uTo Ha Mapce B pegyJibraTe
IPO30BBIX Pa3PAIOB, COITPOBOYKIATOIIIX
MIbLIEBBIE OypH, MOKET 00pa30BbIBATHCS
HepeKych BOJopo/a,” HeMelKuit G1oJor
Hoon XoyTkorep 13 I'McceHcKoro yHm-
Bepcurera (Joop Houtkooper, Univer-
sity of Giessen, Germany) ImpeJijIosKIAI,
HJI MHOTO HJI MAaJIO, IIePeCMOTPeTb JaH-
Hble ammapaTtoB Viking, paborasimx Ha
MOBepXHOCTY IIaHeTk! ¢ 1976 1o 1982 r?
Yd4eHbliI cYMTaeT, YTO MapCUAHCKNE
MMKPOOPTaH3Mbl (PYHKIMOHMPYIOT Ha

2 BMB Ne8, 2006, ctp. 12 — Monekyna nepekucu
(nepokcupa) sogopoga H,0O, oTanyaeTcs ot mone-
KyJibl BOObI NPUCYTCTBMEM OOHOMO "NULWIHEro™ atoma
Kucnopona.

3 BIMB Ne6, 2006, cTp. 19.



X 4§ 2 W g %

Bbe3BoaHas nyCTbIHS OKPYXXaET CriyckaeMble arinapars "BeHe-
pa-13" n "BeHepa-14" B mectax vx nocagok. CHUMKM, rosy-
YeHHbIe VX kaMmepamu, NpeacTaB/ieHbl Mocae LdpoBoi 06-
paboTku, BbirosiHeHHo JJoHom Mutdesom (Don P. Mitchell).

BCEJIEHHAS, npocTpaHcTBo, Bpemsi Ne9*2007

A PackaneHHasi NOBEPXHOCTb 3a-
nanHov yacty obnactu Eistla. Ha
ropn3oHTe — ByskaH Gula Bbico-
TOVi 3 KM, B LEHTpe CHUMKa —
yaapHbii kpatep Cunitz anamert-
pom 48,5 km. I306paxeHne cuH-
TEe3MPOBaHO C MCMOIb30BaHNEM
pagapa KA Magellan.

OCHOBE CMeCH IIEPEeKICH U BO-
[bl, 3aMep3aroliel IIpy TeM-
mepaTtypax HIKE HYyJA IO
ITenscnro, u, ciienoBaTesbHO,
BHOJIHE '"TIEPCIIEKTUBHON B
OoJiee XOJIOOHBIX, YEM 3€M-
Hble, yCJI0BUAX. Kpome Toro,
I TAaKUX MUKPOOPTaHm3-
MOB HecTaOMJIbHBIE IIEPOK-
CUIIHBIE MOJIEKYJIBI MOTJIV OBI
CJLy?KUTb B Ka4eCTBe HeIlIo-
XOr0 MCTOYHUKA DHEPIUN,
BBIJEJIAEMO B pPeakIyax,
IIOXOYKMX Ha OKVICJIMTEJILHO-
BOCCTaHOBUTEJIbHbIE OMOXM-
MIYECKMe peakrlyy C ydac-
THEM KMICJIOPOJa — 3T pe-
aKIMM ABJIAIOTCA OCHOBOM
5HeproodbMeHa OOJIBIIIMHCTBA
3eMHBIX OPTaHI3MOB.

IlomobpaTh OpraHM<¥ecKy OCHOBY
YKVI3HY, YCTONUMBYIO K CUJIBHOMY OKVIC-
JITEJI0, KAKOBBIM ABJIAETCA IIEPEKNChH
BOZIOPOZA, MOYKHO IIOIBITATHCA M B 3€M-
HbIX Jabopatopmax. A Hammx pac-
CYsKAEHMIT BasKHO IPYTOe: TaKad *KMU3Hb
He OyzeT B IIOJIHOIV Mepe "Ge3BOIHOIN",
IIOCKOJIBKY, BO-TIEPBBIX, BoZia TpebyeTca
I71s 00pas0oBaHyA IIEPOKCIIA, & BO-BTO-
PBIX, HeM30esKHO BOSHVKAET IIPY €TI0 Pac-
nazie. VI errie ofiviH MHTEPECHBII MOMEHT:
HEKOTOpble MVKPOOPTaHN3MBbI VICIIOJb-
3YIOT IIEPEeKNCh I OOpBObI CO CBOMMM
NPMPOAHBIMM Bparamy, KOTOPBIE 3a
MJJLJIVIOHBI JIET DBOJIIOIIY TaK ¥ HE BbI-
paboramu 3ammmMTy OT BTOTO OIACHOTO
coenvHeHNsA. BrpaBe J MBI 03KMAATH,
YTO MapCHaHCKME MMUKPOObI OKa3aJIICh
"yMHee" CBOVX 3€MHBIX KOJIJIET?

CepHokucian BeHepa

CTOpoHHUKM  "BCENPOHMKAIOIIEN
sKM3HN" He ObLIM CMIIBHO Pa304aPOBAHbI,
KOIZla y3HaJM, YTO IIOBEPXHOCTb OJivi-
SKallIIIel! IIaHeTh] [IPeICTaBIIAeT CO00M
KaMEeHUCTbIE ITYCTBIHM, pPacKaJIeHHbIe
nouty 1o 500°C (mmpy TaKoit TemMepaTy-
pe HeoOpaTuMO pasJiaraeTcd Jrodas op-
raHuka). B ux pacropssxeHny ocraBa-
JIICh MOIIIHbIE BeHepraHCKye obJlaka —
JIOCTATOYHO XOJIOJHbIE, HO 'TIPUHMMAIO-
e Ha cebsa" OCHOBHYIO YaCThb COJIHEY-
HOII SHEPruy, CTOJIb HEOOXOIVMOM MJIsA
TOAZIEPIKAHNA KUBHEHHBIX ITPOLIECCOB.
IlpaBna, masbHeNIVE MCCIIEIOBAHMA
MIPVHEC/ HEIIPUATHYI0 HOBOCTH: IJIaB-
HBII1 KOMIIOHEHT 00JIaKOB — KOHIIEHTPI-
pOBaHHAaA cepHad KucjoTa... Ho Kaxoro
HOPMAJILHOTO XMMMKA CMYIIAI0T 1107100~
Hble MeJsioun? B camom fese, aT0 coeny-
HEHIE MEHee arPECCUBHO, UEM Ta JKe I1e-
PEKNUCh BOAOPOZAA, PaCTBOPAET 0O0JIb-
[IMHCTBO OPraHMYEeCcKUX BEIECTB, Pac-
TBOPSAIOIMXCA B BoZe (IIpaBza, Co MHO-
IVIMI M3 HUX OHA PEearupyer), OCTAeTCs
SKMIIKOCTBIO B IIIVIPOYATIIIeM AMara30He
TEMIIEPATYP; B CEPHOKMCJIOTHOM pPac-
TBOPE, TaK Ke, KaK 1 B BOJHOM, Heopra-
HIYECKIE COJIV PACIIAIAl0TCs HA VIOHBL. ..

...BriosiHe Bo3MO3KHO, UTO, ecyvt ObI Ha
Benepe B TeueHne MIILIMAPIOB JIET Cy-
111€CTBOBAJIV OKEAHBI WM XOTs ObI 03€pa
CEPHOI KUCJIOTHI, B HUX Obl BO3HUKJIA
Kakaa-To cBoeoOpasHad (popMa SKIU3HIL.
Ho xorga pedb uaer 0 CJIOXKHOI aspo-
30JIBHOI CTPYKType, COCTOALIel U3
MeJbYaNIINX Kallesb — IPOBOINTD I1a-
paJjLIes ¢ SBOJIIOLMOHHBIMIY ITPOIIeCca-
MM Ha 3eMJle CTaHOBUTCA CJIOsKHO. K To-
My °Ke IVHAMMKA BEeHEepMaHCKMUX 00Ja-
KOB m3y4eHa cJabo, 1 IJIaHEeTOJIOTH 10~
Ka He MOIyT JasKe IPpUOIM3UTENHHO



Ki3Hb "Bcyxyio”, A Modemy NASA nLLIeT BoAY

OIIPEIENINTD, KAK JOJITO Y TPEHHIOK0 3BE3-
LIy OKyTBIBaE€T TAKOE CBOe0oOpasHoe "mo-
KpbIBaJio". Kpome Toro, cepras Kuciora,
KaK 3TO HU HPUCKOPOHO, HPEeCTaBIAET
coboit ruzpart: ee dopmysna H,SO, mo-
sxer ObITh 3armcana kaxk H,0O+SO,;, To
€CTb 1 3/1eCH HE 000IILIOCH Oe3 BOJIBL

Bynmyime KocMitiecKye 3KCIIeIIL,
HECOMHEHHO, TTOKAKYT, HACKOJIBKO CIIpa-
BEIIBbI TUIIOTE3bI O "BE3IECYIIIEN FKI3-
. Celtuac 5K300110JI0TV BCE 3KE CKJIOHHBI
CUMTATbH CBOMM Haubojiee BEpPOSTHBIM
"kymenrom” Mapc — Tem Gosiee 9TO MHO-
TVie 13 HIIX BTaliHe HaIeI0TCA I00bIBaTL Ha
€0 [TOBEPXHOCTY, 8 BOT BbICA KA Ha Bere-
Py B UIX MeUTaX SBHO HE (PUIypPUPYET.

MeTtaHoBuIn TuTaH

OrpomHoe pasHoo0pasne yCJIoBmii qa-
sKe B IIpeJievax y?Ke OTKPbBITBIX SK30ILIa-
HET IpeJrIoJiaraeT M Maccy BapMaHTOB

"SKIBHEHHBIX sKyaKocTeil . MOoMHO J0JIro
paccysxaaTh 0 OMOJIOIMYECKIX CHUCTEMAX
HA OCHOBE JKUJIKOTO aMMMaKa, ) TOPOBO~
JIOPOJIa, CEPHICTOrO ra3a, AVOKCUIA a30~
Ta, DEH30J1a, METaHOJa, MYPaBbUHOI
KMCJIOTBL. .. IIPOCTOE IIEPEUNCIIEHE BCeX
BO3MOYKHBIX BapUAHTOB JOCTOMHO OT-
JesbHOV crathy. Ho B HacToAIee BpeMst
TEXHIYECKMX BO3MOKHOCTEN JJI Hero-

BCEJIEHHAS4, npocTtpaHcTBO, Bpemsi, Ne9*2007

CPEeICTBEHHOIO M3YYeHMs IIJIAaHeT JasKe
OJvpKAMIIMX 3Be3]] He CYIIIECTBYeT — a
3HAYNT, U B TIOMCKAX BHE3EMHOI »KIBHNI
yUeHble [IOKa He 3aIJIAbIBAIOT JaJIbIlle
CosmHeuHoit cucreMel! Tem Gosee uTo 1
37ech, 110 KpaliHell Mepe, Ha OJHOM He-

4 Moucku XU3HN Ha 9K30MnaHeTax BeyTCs KOC-
BEHHbIMU METOAAMMU (CM. HUXE).




2K3HEL BR|BgeneHHON

OecHOM [TeJ1e JKV3HD ObIJI4 ObI ITPOCTD BRI | |yJIbTPAdMOETa BTO MosKe| BOBMA PQYHQA YMne
HY»¥JeHd 00XomUThesA besdBogpl He yner| |[uTo yske HabJMoOaocy 3oHmoM |C

JINTH MY BHUMAHVE HEJILBA eI11e 1 [10Tor| (B BEPXHUX €JI0AX arMacdepsl| T eITVIBOCTH | paan
My, [UTd B IocyepHee BpeMs nosydersr| |Hol BooQmierTo MeTaw|—- coenmH TH HECKOJIBKO |d
JOCT4TOYHO BECKME JOKASATERCTBA Har| |BIIOJIHE MHEPTHOE, ¥, HTODLI|338¢T4 IPPKQ PACIPOCT]
JIMUV [Ha |erq II0BEPXHOCTM OOMNbIINAX| |er0 BCTYIINTh| B| PEAKINIO, | HYPKH eIVIHEeHNN,| KOTD
Mace sxmMnrocTy.| BmobaBok Ha 5TO| TEIO| |3JaTh eMY| IOCTATOHHO SHEeCTKHe Y DJ1|COCTABIIAIOIIIE
VIKE COBEPLIIAT TIOCAIKY |aBTOMATHYECH| |BIA —— HAIPUME], IOIIKEYD BKICIT MK ILIAHET. DTO
KII/[TIOQJIAHHYK SeMym. coflepiKaIer | aTvocdepe, (Hem| e A IVOKCYT| yIJIE

Peus nnet o enyranke Carypia Tur| |HEBHO |38 HMMAFOTEC| BCE Bl IeIbIT a3). |C 1mopmI

TgHE. JT0 — EAMHCTBEHHBIN QOBLEKT B| |30BBIX IymT. VeTaH ABsAeTea npd ero |(pM3mHecKH
cpepe | lmocsraéMocT | COBPeMEHHON| |TOM (KUBHEAEATeILHOCTI |HEKOT ' HECHOJIBLKO Ilep
KOCMOHABTMEM, TOCTOBEPHO| 00JIANAIOr| |MUKPOOPTaHMBMOB, (OOBITHO CBOM CTBa METaHA] HA
LIV | TBEPION TTOBEPXHOCTHIO || OZHO-| |CA K IIpeBPAIIIEHNIO| SHEPreTIHUECK Kad epary
BpeMEHHO @TMOCdIePOIt) [0 [IOTHOCTH| |CBIIIEHHbIX, XMMITHIECK) AKTYBHBD , BEeHE[
TIOXOIKETN Ha [3eMHy0. Al HeJaBHO € 1or| |JIeKyd B Oonee| ctabuipable. | MO T1( Yoling o)/
MOIIBIO PAIMOIOKATOPa KOCMITIECKOTO| |OMOJION|CYMTAIYT, YTO TaKie OAKT I} pasy
anmapara Cassini Ha HeM Pbly00HAPY-| |(MX elle HA3LIBAIOT |'METAHOIEH: 3€ KO
SKeHHI YIJIeBOAOPO/HHIE (03epa,’ To eeTh| |o¢TaJmch HaM "Ha HaMATh| 0 mpe e 1CTBS
HA CIIyTHMKe IMEIQTCA MeCTd, THE BCTy+| |aTMochepe | SeMJ, JAIIIEHHOI (K1 6 DIHYH
14107 B COMPUKOCHOBEHNE BCe TpY arper| |posa) Boee "fogiHne’| opraHnami na a Iy
TaTHBIX COCTOAHMS BEIIECTBA +—| TBEPr| [4aJm| MPeo0pas30BBIBATE | KICIOPG cIl b,| KO
ZI0e, IKUAKOe| 1 Ta3p00pasHoe. Hanmdme| |AKM0BUTHLL | TODOMHBNL MPoAyRT| d 23 Ie | o
TAKMK MeCT, |10 MHEHWIO HEKOTOPbIX| |CUHTEBa|—r V| COeIUHEHUS |YTIIep! B DaBH
VUEeHbIX, ABJIAETCS |OJHOM M3 BayKHBIX| |YIVIEKWCJIBI ra3: BTV ITPOIECCHI|C 4 B¢ VITA....
MPeaI0CHLIOK| 1)1 BOBHMKHOBEHMA OPr| |TETUHECKON | TOUKM |3peHMA 0Ka33 0T VI, T
TaHNB0BAHABIX OMQJIOIMHECKIX CHCTEM. | |HANMHOro|3(pheKTIBHEE. c me

TUTH ¢ HAIIIET TOUKY [3PEHVIA P A MeTat, B OTJI/MIE DT BOJLL,|IOE DO Jelodis:
CTaBJIAET (CO00M NOBOJIBLHQ |CTPAHHBIN X0 |pacTBOpuTens. B Hem O o) C AByl
myp. Ecnn Hal Semite "MepTBOL MATEPII- CTBOPMMB] | TAKME |BAKHBIE 1 x| dad
eif",|He yHACTBYIOIIE!| B DYOONMYECKIX 1 JKITBHM BEITIECTBA, KAK AM 71y HO E
mpolleccax, |ABAANTCA |CHUIMKETHI It Thl, 4 Y OCTaJIBHBIE COE/H T ) IOTO |1
AJIFOMOCVUIKATEI (IJIaBHBIE| KOMIIOHEH- OPAIOTCA B| HEM |HAMHOTO 2, 320y
TBI 36 MHOV KOPbI), & [IPUCY TCTBIE BOABI, 0P [y2Ke 0| TOM, | ITO |HY | O DEe B 001
HABEPHAKA, O3HAYAET| HAJIY/e HAKO- KIIKOM MeTaHe ITPpagTmiec I VET | B
HITOYIb| SKUBHY, 10| POJIb| TUTAHMAHCKIX MPYeTCS. an (mp3
"MepTBbIX KaMHET| MCIIOIHAET BOISIHOM THIM [JIaBHBIM IIPEIIATATBIEM 1 oy e oKe T
JIen|+—| MHade U OBITH HE MOKET MpH I‘I/I]Ll "MeTaHOBOM PKM3HM || K T , Kol
TEMIIEPATYPE,| HEMHOTD IIPEBBIIITAMIIEN ocTaeTcA HU3KAA TeMIIepa pn CUpTa
TQUEY KUITCHM JKITKOTO KVCIOPOaa. PVIMEHTAJILHO | YCTaHOBJIE i HE $)

Ho npu [ragoii TemizepaType B KA OMEPHOCTY HPOTEKAHNU | X 1€ crarh aMHOIO
KOM| COCTOAHNM | HAXOOUTCS | yIJIEBOIO- X PeaAKIIL [TJIadaT: | IIPY 1A GE OUOXVIMIHECKIX
POZ| MeTaH, IPUCYTCTBIE KOTOPOIo | Ha patypel Ha 10°C ux |¢cxopoc eH Hata | jrrooyumaa
CIIyTHMKE OOHAPYXKEHO [eIe| B |cepeimir- i1|(ppi3e yMEHbIIIaeTest B R- o HI| Ha| OOHOM M3
He¢ XX |BeKa | CIeKTPaTHHBIMU [METOIar o) YNT,| ITO BCe|mppIieca d 71 |CUCTEeNB! AMOK-
M1 HeM OH NpUHITMINAIIBLHO OTIMYAE T i ero| 7180°C Oy myr 0] CYTCTBYET)|B I~
cst om Bobl? MoykeT Jiv OH, Kak 11 Boga, AHVYIMYM B MIJIIVOH Pa3 Me] s MQSKHO, | KOT,qa +H~
CIYIHUTD CPeNoN Mt OMOXVIMIYECKUX =M TPV KOMHATHOM [TeMIIepa gz OYOYIIEM | TAKUM
IPOLIECCOB e ecj TpPenaTaBUTE (cefe H c eTa Benepa

Oy Mesk Iy  BellleCTRaNI Hatu- Ty OTPOMHEBIM |HaBJE
HAIOTICA Yyoke Ha MUKPOYpPOoBHE. Bo-miepr 71 ePXHOCTH, Ha KOTOPOI L L
BbIX, | MOJIEKYJIA| METaHa | BHAUUTEIIHLHO VILIECTBYET B COCTOAHMY, O/ yv QoMun,
CUMMETPIHHEE MOJIEKyJIbI BOABL B Hell ruHeckoMy |(Bemie —82,6°C uy O:.
4eThIpe |aToMa |BOMOPOZA | OKPYHAIOT r aBATHCA SKUIKMM | B
aToM| yryepona, | obpasyls NpaBUIIbHY0 JABJIEHNH), +—|BCe PABHO [ e TOYKEHHDPIO| OCHOB-
TPEYTONBHY) | IMpaMuay| (TeTpasap) u A Hel | OKajKyTCs | 3aMeIJIeHE rer A I1Q TIOMCKY JHMUB-
KAK|0bl 3alminasd| ero g BCeX CTOpPOoH 19y pasl Bo cTosbKo e pas HE cTeMe ++ |CHemo-
s paBpyienys| ¢Bsasy| " yIIepoa-Bor BUTAA" ¥ 9BOJIEQIVAH G110JI0T] DT ITJIAANT TOBAJILHO
Z0pon" B MeTaHe TpeOyeTcs HeHd MHPTO 1c BeMHQI PKUBHI TIOT] bHO JI0 TapKe| He B TOM,
MEHbIIIE [SHEPIVIN, MeM AJIA |dTPhIBa BO- 3 0| MUJIIVAPpAA |[JIeT, o b1 J1 OCHOBE|HaM JlaB-
ZOpOa 0T KMQIOponia B cirydae BOIbL. B HOKJIETOUHBIX OpIaHN3MOR )i Via), & [BHAYUWT| [IPU
MPVHIATIE, TIOX | AEICTEMEN| KECTKOrO K MHOTOKJIETOYHBIM. [Hako He DOJIbLIIE [IIAHCOB ¢e

TOK BpPEMEHN| aHAJOIMYIHEL) Th, d B TOM, 9TO OJeHaiie
°BNB Ne 2, 2007} ¢7p. 20 3ariveT Ha| TuTaHe? B [HEQTOAIIlee BPeMdA JoCTyII-
m BCEJIEHHA{, hpo¢TpaHCcTBo, BpemMs Ne




HosocTn, coobLLeHms

Euie onvH sHeconHe
pexopacmeH.

OTprIBaTeJII/I SK30ILJIAHET ITPO-
JIOJI3KAIOT HaXOIUThb OOBEKTHI,
BBIOMBAIOIINECH 3 HAIIIUX IPEICTAB-
JIEHIII O BO3MOYKHBIX IIapaMeTpax
BTOro Kiyacca HebecHbix Tes. Ilocie
caMO} TSKeJION IIaHeTel, B 12 pas
[IpeBbIIIaoeii mo macce IOmurep,'
HACTYIINJI YepeJ] HACTOAIIEr0 ITUTaHTa,
IiaMeTp KOTOPOro IIOYTH B ABa pasa
0oJIbIlle, YEM Y KPYIIHENIIIEN IIIaHETHI
CoJIHeYHOI CCTEMBL

Kaxk 1 npegpiayie pekopCMeHBI,
BSTOT OBLI OTKPBIT MEKIYHAaPOIHO
rpynmnoit Habsromatesneir "Tpancart-
JIAHTVYECKII DK30IJIaHETHBII 0030p"
(Trans-atlantic Exoplanet Survey) n
noxyunsa obosnauenme TrES-4. On
OBLI HaZIEH METOAOM TPaH3UTa — II0
VIBYYEHUIO 3MeHeHA OJiecKka 3Be3bl
GSC 02620-00648, maxopgsmieiica B
1400 cBeroBrIxX romgax ot CojHIla, BO
BpeMdA IIPOXOKIEHNA O00BEKTA II0 ee
nucky. Ilpenmpigyiad SK30MJIaHETa
TrES-3, o0Hapy KeHHaA aHAJIOTTYHBIM
CII0cobOM B paMKaXxX JAHHOTO IIPOEKTa,
pacrionokeHa Ha HebOe BCEro JIMIIIb B
IIOJIyTPagyCce OT IIOCJIEIHET0 OTKPbI-
TIA, B TOM 2Ke co3Be3anu ['epryJreca.

Bynyun na 70% rpynaee HOmmre-
pa, HOBadA IIaHETA, TeM HE MEHee,
CpaBHUMA C HUM II0 Macce. DTO O3Ha-
YaeT, YTO OHA VMEEeT IIJIOTHOCTb OKOJIO
0,2 r/cM’ — B IIATH pa3 MeHbIIe ILI0T-
HOCTV BOJIbI, YCTQHOBVB, TaKUM OOpa-
30M, PEKOPZ M II0 STOMY IIOKA3aTeJIo.
CToJIb HM3KAA IIJIOTHOCTD O0BACHAETCA
BBICOKOJ TeMIIepaTypoli Tra30oBOro IVi-
raHTa, KOTOpasi, B CBOI0 OYepeb, BbI3Ba-
Ha CPaBHUTEJILHO HEOOJIBIIIM PACCTOs-
HIYEM MKy HVM U IIeHTPAJIbHOM 3Be3-
zoit (oKoJio 7 MJIH. KM, B 8 pa3 MeHbIIIe
CPeIHEero pamiyca MEPKYPUAHCKOI Op-
OuTh!). VI3-3a neiCTBIA NPUIMBHBIX CUJT
HA TAKOM PACCTOSHVM IUIAHETA II0YTU
HABEpHAKA [IOBEPHYyTa K 3BE3/e OIHOMI

' BMB Ne7, 2007, ctp. 10.

BCEJIEHHASA, npocTpaHcTBO, Bpems, Ne9*2007

CTOPOHOA, 1 €€ OCBEIIIEHHOE TI0JTyIIIapyie
pasorpesaercs mpumepHo 10 2000°C. Ha
ozvH 060poT 1o cBoelt opoure y TrES-4
YXOZWT TPY C IIOJIOBMHOM JHSL

ITpnu Takoit HM3KOI IIJIOTHOCTY Y BbI-
COKOJI TeMIIEpaType 4acTb BEPXHEN aT-
Mocpephbl IUIAHETBI, JJIA yIAePIKaHUA
KOTOPOJI HEJIOCTATOYHO €€ IIPUTSIKE-
HUA, JOJDKHA IIOCTOSHHO YHOCUTBCS B
KOCMOC, 00pas3yd "XBocT", MOZOOHBIN
KOMETHOMY. DTOT (paKT, PaBHO KaK U
MHOTVE APYIVie HEeoObIYHbIE CBOICTBA
TrES-4, He BmMCbIBaeTCA B TEOPETU-
YecKye IIPEeJCTaBJIEHUA, KOTOPBIMU
OIepUpPYIOT y4eHble-maneTosorn. Ox-
HO 73 BO3MOYKHBIX O0'bSACHEHMII — DK-
30IJIAHETA HAXOJUTCA HA COBPEMEHHOI
opbyTe CPaBHUTEJILHO KOPOTKOE BPEMS;
OJTHAKO B TAKOM CJIydae He COBCEM II0-
HATHO, KAK OHA HAa Hell OKasajach 1 I10
KaKOJ1 opbyTe OHA ABUrajach pPaHbIIIe.

3Be3/1a, BOKPYT KOTOPOJi BpaIliaeTcs
HOBOOTKPBITAsI [JIAHETa, TAKIKE JOCTa-
TOYHO HeoObIuHA. [0 creKTpaIbHOMY
KJIACCY ¥ II0 BO3PACTY OHA IIOXOYKa Ha
Harre CoJtHITe, OHAKO B HECKOJIBKO Pas3
TSYKEeJIee Hero 1 [I03TOMY ObICTpee 3BO-
JIFOLMIOHUPYET, "coxnras’ B CBOMX HeZl-
Pax BOZOPOL M IIpeBpalad ero B reJivii.
He nckirogeHo, 4To B HacTOAIEE Bpe-
MsA OHa HAXOAUTCA Ha CTaauy 'CcyOru-
rafTa’ — O0BEKTa, IOYTU JICUEpIIaB-
IIIETO BOJIOPOJHOE TEPMOSIEPHOE TO-
PpIOtee U IIOCTEIIEHHO ITEPEXOIAIIETO Ha
resmeBoe. Korya aToT mmepexos 3aKOH-
YMTCHA, 3BE3/a CTAHET ITOJIHOLEHHBIM
KPACHBIM I'MTaHTOM — OOJIBIIION 1 OT-
HOCUTEJIBHO XO0JIogHOM (3-4 TbIc. K)
3Be3I01; APUAIIM [IPeCTaBUTEIEM
JIAHHOTO KJiacca Ha HalreM Hebe sBJIsA-
ercsa Apkryp (o0 Bosomaca).

Hcmounuk:

Largest Transiting Extrasolar
Planet Found Around A Distant
Star. LOWELL OBSERVATORY
NEWS RELEASE — August 6, 2007

Jeffrey Hall, Lowell Observatory
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mecpemutecicue ocnoto de;

...HecnpaBeannBo ycTpOEH 3TOT MUP: MHOTUX YY€HbIX, 0COOEHHO (U3NKOB-
TEOPETUKOB, 00bIBaTeNM YACTO CYMTAIOT Yyaakamu, "reHepatopamu Oe3yMHbIX
npen" uam Toro xyxke — NPOCTO TYHEAALAMM, e3AAWNMU HA MEXAYHAPOLHbIE
KOH(hepeHL MM 3a AeHbIM HaNoronnaTenblUmKoB. NPOXOANT KaKoe-TO BpeMs — U
BOT Ve "6e3ymHble Uaeun", MaTepuann3oBaBlLINCh B MeTase U nnactMacce, ne-
)KaT B KAPMaHax y AaBHO NPUBbLIKWMX K HUM FPaXKAaH, a Te Maeu, KoTopbiM CTano
TECHO Ha 3eMJie, YCTPEMSIOTCA B KOCMOC, U Y "MPOCTbIX CMEPTHLIX" CHOBA HAYM-
HAOTCA BONPOChHI: NPABUILHO K pacxoaytoTcs GloaKeTHble CpeacTBa?

KoHeuyHo, faneko He BCe OTBAXHble 3aMbIC/bl YYEHbIX [LOXOAAT A0 CTaguu
NpaKTU4YecKoro npumMeHeHus. O4eHb MOKET ObiTb, YTO COOOPAXKEHUS, ONUCAHHbIE
B [IaHHOM CTaTbe, OTHOCATCA MMEHHO K TaKUM "npaesm-HeyaayHukam", u onst,
OblTb MOXET, KaKOW-TO MbICAUTENb GAMKANLWEro OyayLIEro C MOMOLLbK Kpacu-
BbIX TEOPETUYECKMX MOCTPOEHUI MPOAEMOHCTPUPYET UX GecnepcrneKTUBHOCTb.
Ho noka HeoOblyHble CNeACTBUA 3MUHIITENHOBCKOW TEOPUM OTHOCUTENbHOCTH
HUKTO yOeAnTeNbHO He OMPOBepr (AaXke ee co3faTeslb, XOT UMEHHO OH MepBbIM
NONbITaNCA 3T0 CAeNath). M03TOMY — KTO 3HAeT? — He UCKIIOYEHO, 4TO XOTs Obl
YacTb M3 HUX Mbl UM HAWM NOTOMKU CMOXKEM YBUAETb "B AeWACTBMK", NpUYeM
cenyac paxxe TPYAHO NPennosoXuTb, B YeM NPOSBUTCA 3TO [EACTBUE... KaK He
MOT BbICOKOIOObIN WOTNAHAEL, KOPMEBLWMWIA HAL CNOXHON CUCTEMOI YPaBHEHWA,
NPeLnofoXuUTb, YTO CNeACTBMEM €ro pasMbllWeHUA CTAHET BCA COBPEMeHHas
3/1eKTPO3HEPreTMKa U PaamnoCBs3b.

W, KOHeYHo e, 3Ta CTaTbs [OMKHA ObiTb MHTEPECHOW BCEM, KTO CNefuT 3a
CNOXHbIMW NYTAMM Pa3BUTUSA HAayKK, @ TO U CaM He MPoYb "mourpartbcs’ c TBope-
HUAMW MHTENIEKTA BEIMKUX YYEHbIX He TaKOro VX AaBHEro NpoLwsioro.

BCEJIEHHAS, npoctpaHcTBO, Bpemsi Ne9*2007
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ymucwx uyed 4

MNyTellecTsyie 8o BpeMeH/ —
rNoTeTVHecKoe nepemeLLieHvie
4eAoBeKa VAV APYroro 0bbeKTa

B NPOWAQCE UAK ByayLLiee.

Buuneans

ECAM Mbl, OTRPaBASISICE B MyTh Ha
KOCMINHeckom Kopabae, coBepLLM
MOAET MO Kpyry, OMNCaB KpUBYIO
AOCTaTOHHO DOABLLIOIO PaAnyCa,
TO MOXHO BEPHYTHCS

B AlODO YrOAOK MPOLLAOIO",

KypTt Neaensb

'Sl NoAarato, YTo HW

4HepBOTOHVIHbI, H ABUATGTeAV,
VICKPVIBASIOLLIVIE MPOCTPaHCTBO,
HKOIAS He HaNAYT MNPaKTHeCckoro
NPUMEHEHIS], XOTS1 B MPUHLIVIMNE OHA
MOIYT CYLLIeCTBOBaThL",

/. Kpayc




MyTelecTsms B0 BpeMeHM

leoprunv KoBasnb4yk, K.¢b.-M.H.

aBHas actpoHomMmu4eckasi obcepBatopusi HAH YkpauHsbi, r. Knes

"]} {[I/IpOBaH HayKa MMeeT BCe
HEODXONIIMBbIE TEOPETIIEC—

Kyie 3HaHUA JIJIF TOTO, YTODbI C ITOJTHBIM
[IPABOM yTBEPIKAATE: IIyTEIIECTBIE BO
BpEMEHN BO3MOYKHO" — 00 3TOM 3as-
BIJI MIBBECTHBIVI YYEHBI, IIpodpeccop
VI3panbCKOro TEXHOJIOTMYECKOTO MHC-
muryTa Amoc Opnr (Amos Ori). B m3iio-
SKEHMV CBOEJI MOZEJV yYeHbIVI omypa-
eTcsa Ha IIPEeJCKas3aHNe CIeIaJbHOM
Teopuu oTHOocuTenbHOCTH (CTO) Anb-
Oepra OMHIIITEIHA 0 BO3SMOYKHOCTH Je-
hopmanMy ImpPOCTPaHCTBA-BPEMEHN,
BILJIOTH JI0 CKPYYMBAHNMA [IOCJIETHETO B
TOPOIIOAOOHYI0 CTPYKTYpPy — ' Oy0-
qmk". ITo okpyskHOCTM 3TOrO "OyOIIMKa"
CYII[ECTBYET TPaBUTAIVOHHOE II0JIE
(mpobsiemMa ero co3gaHmsAa — CaMoe y3-
KO€ MeCTO aMOCOBCKOJ MJeN: HEJapOM
B CBOEM MHTEPBBIO KOPPECIIOHAEHTY
sxkypHaisa Popular Science yuensrit 3a-
ABWJI, YTO 33 TO BPEMs, IIOKA HeJIoBe-
4ecTBO "co3peeT’ I CO3MaHuA "Ma-
IIMHBI BpPeMeHN', TPaBUTAIIOHHYIO
npobJeMy yaacTes penmTs). B " nbipke
OyOsmka" MIPOCTPAHCTBO-BPEMS CiKVI-
MaeTcs JI0 TaKOJ CTeIIEeHV, YTO BPeMs:d
HAYMHAET TeuUb BCIATh, T.€. B IIPOIILIOE.
Kakne mpu 5ToM MeTaMopdO3bI ITPOMC-
XOJIAT C IIPOCTPAHCTBOM I KaK 9TO CKa-
JKeTCsd Ha ITyTellleCTBEHHIKAX BO Bpe-
MEHV — BTOM 38424l aBTOP He pelal.
3azada KamnMTaHa KOCMMIYECKOIO KO-
pabaa ¢ TeMIIopaJbHBIMM ITyTellec-
TBEHHUKAMU Ha OOPTy CBOAUTCA K TO-
My, 9T00BI HaiiTI B mpocTopax Kocmoca
Takoi "Oy0OsmK" ¥ BOBpeMs HBIPHYTbH B
HETo, IIpMYeM MMeHHO B "Oybumk', a He
B IBIPKY — 10O YTO IIPOKY B JBIPKE OT
"OyOsmka", XOTb 1 KOCMIUYECKOTO?

ToJBKO 3aMEeTHIM JIM IIyTellec-
TBEHHMKN MaJIeHbKOe 0ObABJIEHVEe Ha
BXOZHOM TaMOype Kocmonopra: "Peric
6e3 npaBa Bo3Bpatenua’? Ho 06 aTtom
Yy Th IIO3KE. ..

BriepBble mzes myTellecTBMSA BO
BpeMeHu ObLTa Impeioskena B 30-x ro-
nax XIX Beka B pomane A.D.Bejbpr™ma-
Ha "Ilpenxn Kammvepoca". B HayuwHo-
panTaCTMUECKON JMTEpATypE AJIA 0=
JIOOHBIX IIyTEIeCTBUI YacCTO JICIIOJIb-
3yercs CIelyabHOe YCTPOHCTBO —
"marvHa Bpemenu'. B 1887 r. mcmaH-
CKMii mmcaTenb OHPUKe [acmap-u-
Pumbay (Enrique Gaspar y Rimbau)
onyosmkoBag B Bapcesone HoBesuty "El
anacronépete" (HeoJormM3M: "JIETAIIA
HaBCTpeUuy BpeMeHn'"), B KOTOPOI BIIEP-
BbI€ [TOABJIAETCH YCTPOIICTBO AJIA IIepe-
MelrieHus Bo BpeMeHn. IlosgHee sTa

MZes MOJIydIJIa IIVIPOKYIO IBBECTHOCTD
¢ BerxogoM B 1895 r. pomana I'epbepra
Yasuica "The Time Machine" ("Marm-
Ha BpeMEHM '), KOTOPOMY ITPEZIIIECTBO-
BaJI HEDOJIBINION paccka3 Yasuica "The
Chronic Argonauts" (" AproHaBTEI Bpe-
menn'"), nanauubii B 1888 r. Ha mosroe
BPEeM U0 ITy TEIIIECTBII BO BPEMEHN
NIPMBATHU3VPOBAJY  VMICKJIIOUNUTETIHHO
McaTe-(PaHTACTHI, HO IIOCJIE OTKPbI-
A JitHIrreriHom OBI1Iel TeopUy OTHO-
cureabHocT (OTO) 3a mesno ocHoBa-
TEJIHO U, IJIaBHOE, KBaJM(DUIVIPOBAH-
HO B3AJuch ydeHble. [Ipesxne Bcero
Obta OOHapysKeHa NIPYMHIMIMAJbHAL
BO3MOYKHOCTD TaKVIX ITyTELIeCTBUIL, HO
TOJIBKO B OJTHOM HallpaBJieHVy (B Oymy-
miee). X0TdA 1A 9TOro He TpeboBaJoCh
JICIIOJIb30BAHNMA KaKUX-JIMOO cakpa-
MEHTAJIbHBIX VI PEBOJIIOIVIOHHBIX IIPEei-
IIOCBIJIOK, OHa MaJIO IIOHPaBMUJIACh OViH-
mreriHy: "Bbio Obl MHTEPECHO ITopas-
MBICJIUTb... HEJIb3S JIU 110 (PU3UIECKUM
COODPasKEeHMAM VICKJIIOYUTDL CaMy BO3-
MOJKHOCTb ITyTEIIeCTBIA BO BpEMEH! .
Hanomanm, 4T0 BenmKmit (pMsMK rmoH-
TV HErofioBaJl, KOIZla ydeHble, pelras
ypaBHeHusa OTO, obHapysxkmmu BO3-
MOYKHOCTB CYII[ECTBOBAHIA YEPHBIX bIP
(00 TOM y3Ke COOOITIAIOCE Ha CTPAHNUITAX
BIIB). HenmpusaTye maen MallliHBI Bpe-
MEHJ JIESKNUT B TOM K€ IIJIOCKOCTH Y BbI-
3BAHO HEIIOHVMAaHVEM BCETO IIOTEHIa-
J1a, BCEIA IIIVPOTHI CO3/IAHHOM VIM TEOPYL.
IToxovxe, uTO yueHbI TaK ¥ HE OCO3HAJT
JI0 KOHI[a COKPYIIIATEJBHOM CUJIBI VI MO-
IV CBOETO SII0XaJIbHOTO TBOPEHVIAL
IIpesxne Bcero cuenyer ckasarTh,
YTO JIABPOBBI BEHOK MAEW ''MAlllVHBI
BpeMeHN" NPMHAAJIEKNUT BOBCE HE
Awmocy Opwu, Kak Hac IBITAIOTCA yOe-
muth B 3toM CMI, a aBcTpmiicKoMy
MaTeMaTury u dpuiocody Kypty T'e-
netto. Vimenno ox B 1948 r. Hatmes 6ea-
YIIPEYHO TOHYHOE (II0 MHEHMIO MaTeMa-
TuKOB) perrenue ypasHeruit CTO.
VIMEHHO 3TO pellleHye OH IIPEe3eHTOBA
CBOEMy JIpPYyTy U coceny AJspbepry
OJHINITENHY K €r0 CEMMIECATUIIETHIO.
OzHaKO BeMUanimii yaeHblii XX Be-
Ka He TOJIbKO He 00paZioBaJicad TaKOMY
IIOZIAPKY, HO J... OTYNTAJI MaTEMAaTIKA
3a HaIpacHble TPyZbI, MO0 OH, OIH-
IITEVH, JEeCKaTb, y)Ke NaBHO HyTPOM
YysJl OYEPENHON II0BOX CO CTOPOHBI
cBoeti Teopyyt. He coBceM ynavHbIN BbI-
0op crcTEMBI KOOPAMHAT [JIT PEIIeHN
3a7auy BBIHYAWI 'efiesid mocTympo-
BaTb BPAllleHlEe He TOJIbKO BCEX 00bEK-
TOB BO BceJleHHOI, HO 11 BpallleHe ee
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CaMoIl KaK [eJioro. A IIOCKOJIBKY ITOBe-
ZieHyie abCOJIFOTHO BCEX HJIEMEHTOB M-
PO3IaHMA B Teopuy OVHINTEVHA OIV-
ChIBAETCA YEThIPEXMEPHBIMIU IIPO-
CTPaHCTBEHHO-BPEMEHHBIMI (TaK Ha-
3bIBAEMbBIMI "MUPOBBIMU ) JIMHUAMYI —
BpallieHre BcesleHHOIE 3aITy THIBAET DT
JIVHUY B TYTOM KJIyOOK. A priori, myTe-
[IIECTBEHHVK, OTTIPABUBIICE B IIYTh I10
CBOEVI MMPOBOI JIVTHIY, MOYKET BCKOPEe
BEPHYTHCA... B CBOE IPOLLIOe (MM B
Oynyiiee). Otu sHVM [eflesib HAa3BaJ
"KpuBbIe, 3aMKHYTbhIe BO BpeMern' (6y-
JIEM HaJeATbCHA, YTO yHOTPEeOJIAEeMbIi
Awmocom Opu TepmuH “closed time-like
curves" — JaHb YBaKEHNUs yYEHOTO
CBOEMy NpeaIIeCTBEeHHNUKY). A caMoro
OIHINITENHA, B KOHITE KOHI[OB, YCIIOKOV-
Jla IIPVBEJIEHHAA ero gpyrom nudpa:
JIJI TOTO, YTOOBI ITOACTh U3 OyIyIlero
B IIPOIILJIOE, IIyTEIIEeCTBEHHUKY (Ipu
OITUMAJIBHBIX YCJIOBMAX) IIOHAJ00AT-
Cs1, TI0 MeHbIIIeli Mepe, COTHY MIJLIIVAP-
IoB JieT. 3assienne I'enessa: "...oTo Je-
SKIT 32 IIpeJIesIaMy JIF0ObIX IPaKTIIec-
KIX BO3MOXKHOCTEN" BOCCTAHOBUJIO
IPYKECKIE OTHOIIIEHUA 000MX YIEHBIX.

T'mmore3a T'emena Tak m ocrajachk
KPacUBBIM ''MaTeMaTUYEeCKUM KyHCT-
LIITIOKOM ', 10O HIA B €I0 BPEMsI, HIL B Ce-
TOOHAIIHNE THU He CyIIecTByeT abco-
JIFOTHO HUKAaKUX JOKa3aTeJIbCTB Bpa-
mieHnsa BcesieHHOV (ITOVICKM TaKMX JI0-
Ka3aTeJIbCTB MIHTEHCVBHO BEYTCA pas-
JIYHBIMY HAYYHBIMY YUPEIKIEHVIAMI).
OpHako "MmpoBasd JIMHUA' MCCJIEIOBA-
HII ITy Tl B IIPOIILIIOe 00peJia MOIITHBIA
pyHIAMEHT MMEHHO B €70 pacyeTax.

Oryyrayie HOBBIX TEOPWIL OT refiesieB-
CKOJ1 TOJIKO B TOM, YTO HOBBIM JEJICTBY -
FOIIMM JIMIIOM — '(PUTYPaHTOM', IOBV-
SKUTEJIEM — CETO/IHA BBICTYIIAET IPaBy-
Taiys. VImMeHHo el rox cuiry gedhopmu-
POBaTh, CKPYTUTh IIPOCTPAHCTBO-BPEMA
B "Oapammit por"', TouHee, B OapaHKYy,
TOp, Oyosmk. Ee sxepTBaMy cTaHOBATCA
3Be3/Ibl, TAJIAKTVIKM, CKOILJIEHMS Tajlak-
UK, Beesennasa OHa criocobHa MpoTa-
HYTb CBOY MOIITHBIE IITyIIaJIbIa I B MUK~
poMup, faske MPOHMKHYTH B APYTHeE
Pa3MepHOCTY ¥ TaM HaBECTV CBOVA ITOPSI-
zok. Biarogapsa evi BO3MOYKHBI ITpoLiec-
cbl "KOCMIMYECKOro BOPOBCTBA", KOrma
4acTb SHEPIMM, BeI[ecTBa MOYKeT Oec-
IIPEIATCTBEHHO IOKMATE Hallry ['ajak-
TUKY, YCTPEMJIAACh, HANIPUMEP, B CO-
cenHIO0 TymMaHHOCTE AHAPOMEIbL

B nacrosdiee Bpemsa npocMaTpuBa-
eTcd, II0 MeHbIIIell Mepe, IBa Maruc-
TPaJIbHbIX HAIIPABJIEHUA pPENIeHNUA
mpobaeMbl gedpopMany IPOCTPAHC-
TBa BPEMEHIL

I. MexaHmm9ecKmii — C IIOMOIIBIO TaK
HaBBbIBAEMbBIX YOPII-MEXaHI3MOB (aHIJL
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to worp — MCKasKaTh, VMICKPVBJATD),
IehOPMMPYIOIIMX ITPOCTPAHCTBO-BPe-
MfA TakyuM 00pasoM, YTO B HEM IIOABJIA-
IOTCS CBA3BIBAIOIIVE OTAAJIEHHbIE Hac-
T KOCMOCA XOZIbl, TyHHeyu. IIpo-
CTPaHCTBO IIepe; KOCMITIECKIM KOpad-
JIEM C yOPII-ABUraTeNIEM Ha OOPTY Ypes-
BBIYUAIHO CIKMMAaETCH, a ITI03a/1 HETrO —
pacumpsiercs. [l HabroaTeis, ocTaB-
ierocs Ha 3emJe, KopabJb OyzeT nBu-
raThCA CO CBEPXCBETOBOV CKOPOCTEIO, &
IJd caMoro KOCMOHaBTa — 3a-
MpeT Ha MecTe (Beab Kopabiab Oynmer
OKPY’KEeH O00OJIOUKOJ, 3a IIpezesaMu
KOTOPOIL Bce nepOpMUPYETCs, & BHYT-
p¥ — ocTaHeTcsa HeM3MeHHbIM). Vnero
TaKOTO ABUTATEJNs BBIIBMHYJ MEKCH-
KaHCKMit (pusmk Murens AJbKyObepe B
1994 r. Eme panbiie, B 1974-1976 rr.,
amepuraHckuyt pusuk Ppsak Tumtep
NIPEJIOMKIIL IS PeaJIVI3ayi MAIIIVHBI
BPEMEHN JICIOJIb30BAThH OECKOHEYHO
OJVHHBI IUJIVHAP, BPAaIaroluiics
BOKPYT IIPOZOJIBHOM OCK B BaKyyMe CO
CKOPOCTBIO CBBIIIIE IIOJIOBMHBI CKOPOCTH
cBeta. (CripaBeiyMBOCTY Pasiit CIELyeT
CKasaThk, uTo B 1937 r. rosutarzger; bui-
Jem Ban Croxk MaTemMaTuMdecKyu pac-
CMOTpeJI IOAO0HYIO 33/1avuy, HO He Ha-
II1eJT IIPaKTUHYECKOTO IIPVIMEHEHNA CBO-
€ro peleHus). BpaleHne UMIMHIApPaA
VHUIVIPYET CTOJIb MOIITHOE JICKPVIBJIE-
HJIe IIPOCTPAHCTBAa-BPEMEH) BOKPYT
HETO, YTO ITONAaBIII B IVJIVHAP KOCMI-
JecKumyt KopabJib, 0OOTHYB €ro IIo gaco-
BOJl CTpeJIKe, MOYKEeT OKal3aTbCA B
nporioM vy Oyayirem. ITonbrTky My-
HYIMM3VIPOBATh JJIMHY KOPadJId 10 Ipy-
€MJIEMOTO 3Ha4eHMA cpasdy “Ke IIPUBO-
IAT K €r0 BPEMEHHOJ HecTaOMIbHOCTI
1, TJIABHOE, — K HEOOXOVIMOCTYI €TI0 /13-
TOTOBJIEHVA 13 DK30TIHECKOIO BeIllec-
TBa C OTPULIATENBHOM IIIIOTHOCTH0. O0-
LIIVVE I 9PEe3BhIYaliHO IyOUTEbHbIA JJI
UIey MeXaHWYecKoil JedpopManyi
IIPOCTPAHCTBA-BPEMEHN WM3BAH —
SHEProEMKOCTh CaMOro Iiporecca. Peun
UzeT 00 PHEPreTVKe, COIOCTaBVIMOMN C
VB3JIydeHeM MLapaoB (1) 3Bes.

II. IIpupoaHbli — IlepeyeHb BO3-
MO’KHBIX PEaJIM3aIii BeCbMa O0IIPEH.

IIpesxne Bcero ciegyeT OTMETUTH
aKTVBHOE JICIIOJIb30BaHME IIOTEHIAJA

YEepHBIX AbIp U "duepBoTOuMH" ("KpOTO-
BbIX X0710B"). OHAKO ydJacTye IepPBbIX
COIIPSAYKEHO C HeoDPaTMMOCTBIO IIyTe-
mrectByA (6e3 BOBMOYKHOCTM BO3Bpa-
IIeHMs KOCMOHaBTa B CBOe BpeMs). s
IIOJIHOIIEHHOTO  (PYHKI[MOHMPOBAHA
"4epBOTOUMH" TaK)Ke CYIIEeCTBYET P
OTPaHNYEHNII ¥ ITPOM3BOJILHBIX IOILY-
mennii. [TpuHcTOHCKMIT (hrsuk J[>KOH
Tort mpemmoskm sdppeKTHLI crrocob
TEMIIOPAJIBHOTO IIyTEIIeCTBUA C IIOMO-
IIIBI0 KOCMITIECKNX CTPYH (HEYTO IT0XO0-
JKee Ha refleJIeBCKYe MVPOBbIE JIVHIN).
Teopmit Mx 00pa30BaHMsA B HACTOAIIEE
BpeMsA He CYIIECTBYET, STO OIVH U3
BO3MOJKHBIX PEJIMKTOB, OCTABIIIIXCS CO
Bpemenu Bogbimioro Bapeisa. Raskaprit
"[IOTOHHBII MeTp" IOJO0OHOI CTPYHBI
BECUT — HM MHOTO HM MaJlo — CTO
KBaJPIWJLIIVOHOB TOHH (IIPYM TOJIIVHE,
CPaBHMMOII C pa3MepoM IIpoToHa). Ec-
TECTBEHHO, YTO B IX OKPECTHOCTAX CY-
IIIECTBYIOT MOIITHEIINE IPaBUTAIIVIOH-
Hble 110J1d. Kocmuraeckuit kopabib, 00-
JIETEBIINI IBE MPOXOAALVIE APYT MUMO
IPY?KKM C OKOJIOCBETOBOM CKOPOCTBIO
CTPYHBL, ITOJIYIUT CTOJIb MOIITHYIO "Tpa-
BUTAIIOHHYIO0 BCTPACKY', YTO YJIETUT
HEBEeCThb KyZa (B mpormwoe mm Oymy-
miee). JIy1A BO3BpAIlleHNA B CBOE BPEMSA
He3aJa4JIMBbIM IIyTellleCTBeHHMKaM
MIpHMZAeTCs PhICKATh 0 BceMy Kocmocy,
IIOIBICKYBAA BTOPYIO IIOAXOAALILYIO I1a~
py crpyH. Te 3xe pacueTsl IOKa3bIBAIOT,
YTO II0JOOHOTO pPOJa TPAHCIOPTHOE
CPeZCTBO — JeJI0 OYeHb AaJIeKoro 0y-
IyL1ero, 100 SHepreTUHecKue 3aTPaThl
OIIATH K€ MOTPEOYIOT 3ae/iICTBOBAHNA
pecypcoB Bceii ['amakTnrm.
AMepuraHckuii Kostera Amoca Opu
Ponaapn MaJerT TOKe MBICJIUT
"KoJibIie00pasHo”. OMHAKO OH MIpeiJa-
raer He "closed time-like curves", a
"light ring" — cBeroBoe kosbIo. OT-
KPOBEHHO TOBOP#, €T0 TEOPETMUECKIe
TIOCTPOEHM JOBOJIBHO TyMaHHBL Ha
NIPaKTHKE IIpe’kze BCEro ClenyeT 3a-
MEeIIUTL IO OIpenesIeHHON CKOPOCTH
IIy4OK JIA3E€PHBIX JIy4eli, IIPOILyCTUTH
€ro uepes OITUYECKUil Kabesb 1 clie-
IMaJibHbIe KpucTasisl Pacuersr Maj-
JIeTTa IIOKa3bIBAIOT, YTO DHEPIUA Bpa-
IIIAOIIETOCA JIA3EPHOTO0 JIyda criocobHa
1epOPMIPOBATE IIPOCTPAHCTBO B CBE-
TOBOM KOJIbIIE TAKMM 00pas30M, U4TO CH-
JIbI TPABUTALIMI 3ACTABAT JIFO00E TEJIO,
IBVKYIIleeCs B HEM, BEpHYTbCA B
nporioe. B orymrane ot paborer Opn,
GosIbIIIMHCTBO paccysxkaernii Master-
Ta CJELYIOT M3BECTHOMY IIPABIILY:
"Yro He 3ampeleHo, TO (8 Mmeopuu
Mananemma — agm.) paspereso'. Bos-
pasKkeHNsa KPUTUKOB y4YeHbII OIIpOBeP-
raeT He JIMIIEHHBIM CMBICJIA apryMeH-
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TOM: IECKaTb, €r0 JeJo, KaK y4eHOro,
NPeJJIOKNUTD He TIPOTMBOPEeYaIlyii Te-
OpuM CIIOCOD ITyTEIIeCTBNUS BO BpeMe-
HI, a TeXHMYecKasd peajmsanmus —
yIeJ MHKEeHEPOB-KOHCTPYKTOPOB.
Cam Amoc Opu TOKe He HOBUUOK B
BOIIPOCAX CO3JaHuA (pyHHaMeHTa Oy-
LYIIEro MAaIfHO-BPEMEHHOIO CTpOoe-
HyA. Eme B 1994-1996 rr. or paspabo-
TaJl MOZEJb 'BOJIHMCTOrO" (CHHYCOM-
JAJIbHOTO) IIPOCTPAHCTBA-BPEMEHI.
Ona mnpemycMmaTpuBajia CyIIeCTBOBA-
HIUe BO BceseHHO 0coObIX 30H, TIe
MOJKHO ITy TEIIIECTBOBATH BO BpEMEH (B
00oMX HaIlpaBJIEeHUAX, Aaske 0Oe3 uc-
[I0JIb30BAHIIA BEILIECTBA C OTPUIIATEIb-
HOJ IJIOTHOCTBIO). ITo3:ke sTa MOmesb
ObLta "MOXOpOHEHA" BBUAY HEM30erK-
HOTO IIOSABJIEHMS B IIPOCTPAHCTBE CUH-
I'YJIAPHBIX 30H (& CUHTYJIAPHOCTE — [O-
JIOBHaA 00JIb ¥ (PUBMKOB, I MATEMATV-
KOB, TEOPWI C CUHTYJIAPHBIMY IIPVI3HA -
KaMy1 Bce 00ATCA, KaK 4epT JagaHa).
JasnbHeriiee pa3BuUTie TEOPUI IO~
pasyMeBaji0 OIpEeneJsIeHNe YCJIOBUI
IJIA CO3JAaHMA 'TIeTJM BpPeMeHu —
KOH(DUTYPAIN VICKAKEHHOTO TPaBUTa~
L€l IPOCTPAHCTBA-BPEMEH, MMEI0-
IIIETO BUJZ 3aMKHYTOM IIETIIL. Y YEeHOMY
yZaJiochb MaTeMaTU4decKu 'pasayTh”
3aMKHYTYIO JIMHIIO B "OyOsmk" (TOp).
OpnHako Takad MIPOMEIKYTOUHAA MO-
Jesb TpeOoBajia 3aroHeHna OybJsmka
("pasmyBaHna") MPECIOBYTHIM BEIIEC-
TBOM C OTPMIATEJBHOM IJIOTHOCTBIO.
Cy111ecTByIOIIIEe [I0 OKPYSKHOCTI HTOTO
"OybJimKa" TpaBUTAIMIOHHOE I10JIE CIKVI-
MaeT B "IbIpKe" IIPOCTPAHCTBO ¥ BPEMS.
Vznavasbao Opy mpesara AJd co3-
JIAHNA IPaBUTAIMIOHHOIO HOJIA "TIepes-
BUTaTh I10 KPYTY C OTPOMHO} CKOPOCTHIO
bosbirme maccel Bermectsa'. OKoHYa-
TeJIbHBINA BapMaHT MalllMHbI BPEeMEHI
Mmomenu "Amoc Opu" mpenmnosaraer
"MapKOBKY' €e B OKPECTHOCT HUEpPHON
OBIPBI VIV HEVITPOHHOM 3BE34bl — VIC-
TOYHMKOB MOIIHBIX TI'PaBUTAIIVMOHHbIX
roJiest. CyIIleCTBeHHbBII IIporpece ObLI
JIOCTUTHYT B BOIIpOce "HaumHKM Oy0Jimi-
Ka': yUeHbIl CyMeJI HAliTV TaKye yCJIo-
B, IIPY KOTOPBIX "OyOsmK" JocTaTou-
HO 3aChIIaTh... LI (KOCMIYECKOI,
pasymeetcs). CyIIieCTBEeHHO YJTyHIIII
OH ¥ 3aIlATy IIACCAKVMPOB ' MAIIIVHbI
BpeMeH" OT KOCMUYECKOV CUHTYJIAP-
HOCTH: B IIeHTpe "Oy0Osmka" rpaBuTaim-
OHHBI ITOTEHIMAJ JOCTUTaJ) OeCKOHe-
HOCTY, 'TIPOe3H depes3 HEero IIPVBOIVAI
K I[1a/IEHMIO B TPAaBUTAIMOHHYIO Oe37IHYy.
Cam Opr, TeM He MeHee, He CKPbIBAET
HEeZOCTaTKOB CBOETO TBOpeHN:A. [1aBHaA
TPYOHOCTb — CTabMIBHOCTD KOHCTPYK-
Vi1 BO BpEMEHHbBIX KOOpAMHaTax. MOH_I—
HbIE TPaBUTAIVOHHbBIE [I0JIA, CKPYTUB B



MyTelecTsms B0 BpeMeHM

"GapaHKy' IPOCTPAHCTBO-BPEMS, HE MO~
TyT He IIOBJMATH Ha ITPOYHOCTHBIE Xa-
pakTepucTury “‘MammHbl'. Pacuersr
YUEHOTO BBIABMJIV OYeHb Y3KMII Jyiara-
30H HAYaJIbHBIX YCJIOBWIA, TPV KOTOPBIX
MalllilHa BPEMEHV MOIJIa ObI YCIIEIITHO
(hyHKIMOHMPOBATh. B 5TOM BoIpoce or-
TyvmaMa y Opu oueHb MaJio, 160 00JIb-
ILIIVHCTBO €T0 HaYaJIbHO-TPAHIYIHBIX YC-
JIOBVIA ITPY PacdeTe MOAEeJV B3ATHL, IIPs-
MO CKa’KeM, C IIOTOJIKA — IUIIOTETIHIeC-
Kyie MaTepyaJbl ¢ 3peMePHbIMI CBOJiC-
TBaMM, JECATKM HE IOATBEPIKIEHHBIX
OIIBITAMM ¥ HAOJIIONEHMAMM XapaKTe-
PUCTUK. YBEPEHHOCTb B KOHKYPEHTO-
CIIOCOOHOCTYI MOZEJIV BVI3KIETCA Ha TOM,
YTO JO MOMEHTa CO3LAHMA PEeasIbHOTO
[IPOTOTHIIA IIPOVZIET HE OZJHA COTHHA JIET 11
33 DTO BPEMsI YeJIOBEYECTBO TEXHOJIOTVI-
YEeCK) IIArHEeT JaJIeKo BIlepen. B sTom
IJIaHE y4eHbI, KOHEYHO, IIPaB.
CyllleCTBEHHBIM HEIOCTATKOM Ma-
1mHel BpeMeHn "Amoc Opu'" ABysAeTca
HEBO3MOYKHOCTb TIOTPYsKEHUA IIyTe-
IIIECTBEHHJKA BO BPEMH, IIPELIIECTBY-
FOITIee MOMEHTY CO3JaHIA MAIIIMHbI (MO-
JKET, II09TOMY YeJIOBEYEeCTBO Ceifdac 1
HE OCAYKJAIOT TOJIIBI TEMIIOPAJIbHBIX
TYypHUCTOB?). OTO OOCTOATEJBCTBO CY-
IIIECTBEHHO JICKAYKAeT IIPUBJIEKATEIb-
HOCTb MJIEMI CAMOTO ITyTEIIECTBUA BO
BpEMEeHM — K IIPMIMePY, HaM HMUKOTZA He
CysKIeHO OymeT yBUIETb CBOMX IIpa-
IIPAIIpa... IPaBHYKOB, 100 HAII COBPE-
MeHHbIE y4eHbIE /I KOHCTPYKTOPbI TeM-
IIOPAJILHOTO TPAHCIIOPTa He IOZCYEeTH-
JIIChb ¥ He IIPeCTaBWJIA Ha BBIOOpP HU
onHOM paboTocriocobHo ManmHbL OT-
KPOBEHHO 'OBOP#I, 3TO 'HEYI0OCTBO" ITpyI-
CyIIIe BCeM CO37JaHHbBIM VI CO3JIAIOIIIVIMCH
MOZENAM 'MaluMHbl BpeMmeHu', ubO
371eCh MOIIIHBI 3aCJIOH BBICTPOMIIA CaMa
OTO. Bo3mosxHO, Hosilee TOYHOE perrie-
HIfE€ ypaBHEHMII OJHINTEHa YCTPaHUT
1 3T0T Gapbep (CKOpee BCEro, Tak OHO 1
OyzeT), HO HaC 9TO YKe He KOCHETCHA.
Korpa coBpemennble (hm3uKM roBo-
PAT 0 MallliHe BPEMEH, OHJ VIMEIOT B
BUZY COBCEM HE TO, YTO OOBIYHBIN de-
JIOBEK MOSKET YBUIETb B (DaHTACTU-
qeckoM puiibMe. HUKaKkmux MUTaronmx
JIaMII, MOIIIHBIX MarHUTOB, KDY TAIINX -
CA IIIECTEPEHOK — TaKMe IeKOpalmn

coBepireHHo namuinHEu. IIo csoBam
Opwu, ero mammHa BpeMeHUM — B3TO
IIPOCTPAHCTBO-BPEMS CaMo II0 cebe.

A Temnepb 3aIJIAHEM B 'MacTepCKyo"
(bmBuKa-TeopeTNKa, CO3IAIOIIET0 HO-
BYIO (M1 MOAV(PUIIMPYIOIIIETO YoKe Cy-
ILIIECTBYIOIIYIO) TEOPVIO KAKOTO-TO fAB-
sreryis. IIpeskie Bcero HeoOXOAMMO IIpa-
BUJIBHO BbIOpaThb Tak HasbIBAeMble Ha-
YaJIbHbIE YCJIOBUA — (PYHIOAMEHT, Ha
KOTOPOM IIPEAIIOJaraeTcs MIPOBOAUTD
"cTpouresnbHble pabothl’. OT KOppek-
THOCTY 9TOTO BBIOOPa BO MHOIOM 3aBU-
CUT ¥ TIPOYHOCTD (ZIOJITOBEYHOCTH) COO-
py»xenns. I[TapaJiessHO ¢ BbIOOPOM Ha-
YaJIbHBIX YCJIOBUIL OIIPENEIIAI0TCA ITapa-
MeTphI "KapKaca' 3[aHuA — Tak Ha3bl-
BaeMble IPaHMYHbIE YCJIOBUA (3a1a€TCA
HEKOE 'TIPOKPYCTOBO JIOXKE", B KOTOPOE
cyenyer "BIUXHYTD' Oy IIPOEKT).
3aIal0TCsA OHM C YIeTOM (DYHKIIVIOHAJb-
HOCTY 11 [TpeJHABHAYEHNIA CO37IaBAEMOTr0
"mmeneBpa’. YTo ObI HY TOBOPIIIV TEOPE-
TUKY 00 X OECIIPUCTPACTHOCT B CBOUX
(pMBMKO-MaTEMATIHMECKIX U3BICKAX, HO
IIOCKOJIbKY JII00as Teopyusa co3JaeTcs
JUJI 00'bACHEHVIA OIIPEIETIEHHOTO DKCIIe-
PpMMeHTaJIbHOTO (baKTa, ABJIEHMH, Ha-
Ourrome N (M MMEHHO IIOCJIeIHYIEe ABJIA-
IOTCSI HeCyIlell KOHCTPYKIVEN, CTep-
SKHEM MPOEKTHpyeMoro 'Hebockpeba'),
BbIOpaHHbIE (PUBUKAMI-TEOPETUKAMNI
HaYaJIbHble-TPaHNYHbIE YCIOBUA "TIOJ-
BASBIBAIOTCA K KOHEYHOMY Pe3yJIbTa-
Ty. B mepeBoie Ha 0ObIIEHHbBI] A3BIK CI€
03HAYAeT, YTO y?Ke B CAMOM HavdaJle pa-
0OTBI TEOPETMK VHTYUTVBHO IIPEIBIUINT
€e KOHEUHblI pe3yJbTaT M B IIporecce
roxbopa "ycsioBuit' NLMYET U TOBO-
IUT IO COBEPIIIEHCTBA CBOJ MHTEJIEK-
TyaJIbHbI IPoAyKT. HeT HMKaxmx ocHO-
BaHMIT BO3paskaTh, 9To VIMAPEK U3 Apy-
TOVi CTPaHBI, VICIIOJIb3Y I CBOY HAUAJIbHO-
TPaHMYHbIE YCJIOBMHA, HE IIOATBEPIUT
TEOPETNHECKO BO3MOYKHOCTI CO3Ja-
HISA MallliHbI BpeMeH! (pupMbl "Amos
Ori", HO B TO ?Ke Ke BpeMs 3aIIaTEHTYET
CBOJI OPUIVHAJIBbHBLI Opanz "VIMsaper".
Hwu ogro CMII He cTaHeT C 3KapoM pac-
Kpy4MBaTh 9TOT Pe3yJIbTAT, ECJIVI OH He
"BbeT 110 Mo3raM” PAOBOr0 HAJIOTOIIA-
TesblyKa. Takum o6pasoM, MOKHO €
YBEPEHHOCTBIO CKA3aTh, YTO PE3YJIbTAT,
HOJ'Iy‘-IeHHbIﬁ M3PaMJIbCKMM Y4Y€HbIM,
BOBCE HE COBEpIIIAeT PEBOJIIOLIN B Ha-
VX [IPEICTABIIEHNAX O IIEPCIEKTIBAX
ITyTEIIeCTBII BO BPEMEHM, OH TOJBKO
TOATBEPIKIAET, 9TO NPV ONIPEeJIEHHBIX
YCJIOBUAX, MIOCTYJIMPYEMBIX YYEHBIM B
CBOMX pacyeTax, B OCHOBY OyZyIIeit
KOHCTPYKIMI MAIIIHbI BpeMeHy OymeT
ITOJIOKEH IIPe/IJIaraeMblii VIM CII0C00 ITy-
TelrecTBUsA. Bostee Toro, cam Opu 3adAB-
JISIeT O TOM, UTO €ro "MalllHa BpeMeHn"
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BOBCE HE MEXaH3M, He YCTPOVCTBO IJIA
IIepeMeIleHns BO BPEMEHN, a BCETO
JIIIb OIIpeJieJIeHHas KOH(UIYpPaIis
IpaBUTALMOHHBIX IToJeil: "To, 4ro a
OIVICBIBAIO — BTO HEKa A KOH(UTYpaLis
[IPOCTPAHCTBA-BPEMEHN, HEKOTOPOE
pacripeiesieHrie KpMBU3HBI, TI03BOJIAIO-
miee 00BEKTY/CYOBEKTYy IepeMeliaThb-
¢ 110 0pOuTe, ITyTEIIeCTBY A TAKMUM 00~
pasom B mpomuwioe”. Ha KOHKpeTHbII
BOIIPOC JKYPHAJIICTa O TOM, YBEPEH JI1
oH, uto IIpupona "mosBosmt" peasmzo-
BaTb MMEHHO €ro IIPOeKT, AMOC OTBe-
Tir: "Maybe".

Teopun, momo0HBIE 06CYKIAEMOIA,
MOJKHO CMeJIO OTHECTH K TaK Ha3bIBae-
MBIM ''TeopuAM-OAHOLHEBKaM", 1060
BapMAHTOB BbIOOPA HaYaJIbHO-TPaHIY-
HBIX YCJIOBMII OECKOHEYHOe MHOKeC-
TBO, a B Inpupoze (B Hameii Kouxper-
HOJ1 BceJsieHHOVI) peasibHO peasms3yeT-
€5 TOJIBKO OZVIH 113 CI[EHAPUEB.

Paccmorpenne camoro dheHOMeHa
"IIyTenrecTByA B mpouwioe” (MMEeHHO B
IIpOILIoe, MO0 OCODBIX ITPENATCTBUIL
OTHOCUTEJIbHO BOSPKell B Oynyimee
yueHble IOKa He BuAAT’) Tpebyer
OYEHb YETKOIO OTBETa Ha BO3MOYKHBIE
TIOCJIEZICTBYA HAPYIIEHNA IPUYMHHO-
CJIeICTBEHHBIX CBs3ell ('mapaioke me-
IYIIKN': MOKeT Ji 1300peTaTesb Ma-
ILIIVHBI BPEMEHM, OTIIPaBUBIIIICE B CBOE
Ipomioe, yomuTe cBoero mopeznka?).
ITocie mpoOYTEHNSA HTOV CTATHM KTO-TO
3 HAllMX 4YMTaTeJlell, yoKe 3aKaH4dIN-
BAIOINIL y ce0s B rapaske CTPOUTETIbC-
TBO "MAlllMHBI BPEMEHN' OPUIVMHAJIb-
HOVI KOHCTPYKIIMAM, MOYKET 00JIErIeHHO
B3JIOXHYTb — MeCT) HebJIarogapHoro
BHyKa €My OIlacaTbCsd He CIeAyeT, HO
BOT CBIHY €T0 MOT'YT IPO3UTb HEIIPUAT-
HOCTH. VIMEHHO 3TV BOIIPOCHI OBLIIN TO-
JIOBHOJ DOJIBIO CTaPEIOIIIEero DHIIITE -
Ha. Ha pTOM mompuirie ceifuac TpygaT-
Cs HE CTOJBKO (PM3BUKM, CKOJIBKO (hr-
JIOCO(BL

K cosxasenurio, »KypHaJIbHOE IIPO-
CTPAHCTBO OTPAHNYEHO U He MT03BOJIA-
€T TOAPOOHO KOCHYTHCH €Ie OIHOTO
OUYEHb IEPCIEKTUBHOTO HAIPaBJIEHN
TEOPETUYIECKUX pPas3paboTok coBpe-
MEHHBIX yYeHbIX — Ipobsem Myub-
TVBCEJIEHHOJ. 3Hech BOIIPOCHI IIyTe-
IIIECTBYS BO BPEMEHN CBOIATCSH, Ka3a-
JIoch Obl, K DoJiee IIpoCToit 3ajade — K
IIyTEIIEeCTBUIO B IIPOCTPAHCTBE, HO
Mesxny pasHbiMM Bceesnenaepmvu. IIpn

! Maybe — BO3MOXHO (aHr.).

2B1975T. npodeccop Puyapa MNoTT Ha3Ban NnepBoro
B MVpe NnyTellecTBeHHMKa B Oyayuiee. Vim ctan co-
BETCKUN KOCMOHaBT Cepreii ABoees, KOTOPhI B 06-
LLLEM CBbILLE ABYX NET HAX0AUNCH Ha cTaHumm "Mup”
M KPYTWUICS HaZL Halel MIaHeTOM CO CKOPOCTLIO
8 km/c. B ntore oH okasancs B 6yayLiemM npumMepHoO
Ha 1/50 cekyHap!!



HosBocTn, coobLLeHms

9TOM He HY’KHBI MOII[HbIE IPaBUTAI-
OHHBIE, HO TPEOYIOTCA CBEPXMOIIHBIE
MarHUTHBIE IIOJIA — B KOCMMUYECKUX
[IPOCTPAHCTBEHHBIX MacIITabax Heob-
XOAVIMBI KOCMUYECKME MOIIHOCTI.
IIpocTops! Beesennoit 60po3maT yoxe
He "MalllHbI BpeMeHNu', a "'MalllVHbI
IIPOCTPAHCTBA", CMEJIO HBIPAIOIIYE TO
B IIIECTUMEPHYIO BeesileHHyT0, TO BBIHV-
PBIBAIOIIVE U3 NeCATUMEDPHO... A KaK
BaM HPaBUTCA BapPMAHT COBMEIIEHHO-
r0, KOMILJIEKCHOTO IIyTELIECTBUA: OT-
[IPABJIAACH B ITyTh HAa 'MAaIllIHE BpeMe-
HI', IIyTEIIECTBEHHNK ITOMa[aeT He B
"cBoro" Bcesiennyto, rae ero, camo co-
001, HMKTO 11 He 03KIZaeT, & Bo BeeseH-
HYI0, MOMEHTAJIbHO BO3HMKAIOIIYIO B
Kocwmoce B MOMEHT KacaHUA KOCMIIec-
KM KOpabJjieM II0BEPXHOCTY IIJIAHETHL
C Toit, ponHoii, BceseHHOII BCcAKMe
KOHTaKThI IPEPBaHbl, YBUIETH CBOETO
JEeNyIIKy HE yIacTCs, MPUIETCA JI0-
JKVBATh CBOM JIHV B YY>KOM MIpE...

Tak ysX yCcTpOeHa "KI3Hb B HAIIE
BcenienHoit — Jro0ble, JasKke camble
SKCTpaBaraHTHbBIE U HeJIeIIbIe TUIIOTe-
3bl ¥ TEOPMH, HE IIPOTMBOPEeYalye 3a-
KOHaM (PUBVKM, PAHO MJI ITO3IHO IPH-
XOIAT K MOMEHTY CBOEN IpaKTIiec-
Koii peasm3arn. OauH 13 Ipy3eit aB-
TOpa Ha DTOM OCHOBAHMM CTPOUT He
MeHee SHK30TMUUECKOEe IIPEATIOJIOKe-
HIME: JIECKATh, 3aKOHBI (PU3UKI HE 3a-
[IPEIAT CYI[eCTBOBAHMA ''MaIlVHbI
Bpemenn'. Ecin ee mpakTudeckoe co-
3[jaHMe He II0 CUJIaM Halllell IVBUJII-
3aI1yn, TO B JJAJIEKOM OyIAIeM ee He-
npeMeHHO noctpoAar. Craso ObITh, 10—
ABATCHA IIEPBble 'BpPeMeHHble" ITyTe-
LIIECTBEHHNKN, KOM He NPEMUHYT 3a-
[JIAHYTH B HAIlle BpeMs — DIOXY 3a-
POSKIEHNA TEOPEeTUYIECKUX OCHOB Ta-
KMX IIyTelectsuii. He ABAroTCA Jnt
bopozgamne Hamie Hebo crama HJIO
STUMM CaMbIMM "MalmHaMn' 13 0y Ly~
mrero? Ho oTBeT Ha 5TOT BOIIPOC TBOP-
LIbl IIE€PCIEKTVBHOTO TEMIIOPAJIBHOTO
TPaHCIIOPTAa YsKe AaBHO JaJ, U OH AB-
HO mpuiesica OyIyLIyM IOKOJIEHIAM
He II0 BKycCy. Bo Bcex cyIlecTBYIOIINX
HBbIHE MOZEJIAX 'MallliH BpeMeHn" cy-
IIIeCTBYET IOCATHBIN M3BAH, KOHC-
TPYKTOpPCKasa HeJopaboTKa — BCe OHU
HE IpeayCcMaTpPUBAIOT 'TOrPYKEeHUA'"
rIy0sKe MOMEHTa CO3[aHUA MAlllVHBL.
A TIOCKOJIbKY HAIIV IIPEeIKN He YIOCY-
SKIUJIVICH CO3JIaTh IT000HOE TPaHCIIOP-
THOE CPEZCTBO, TO OGM13HEC HAIIIero CO-
BpPEMEHHIKa Ha IIpojasKke OMUIETOB B
SIIOXY AVHO3aBPOB min nasxe Hamose-
OHa OyZleT ABHO yObITOYHBIM.

Xo0Ts1, ¢ ZPYTOil CTOPOHBI, IPOAaBIIbI
3Be3J] Ha HEJOCTATOK IIOKyIaTeJei
Bpoze ObI He YKaJIYIOTCA. ..

MMranTbl apesHero mmupa

l_'ﬂTb TEJIECKOIIOB (B TOM YMCJIE
A 1Ba KocMudeckux), 0603peBaro-
1yie He0Oo B TPeX Jyana30Hax 3JIeKTPO-
MarHMTHOI'O M3JIy4YeHV A, IIOMOIJIM aCT-
POHOMaM OTKPBITH OIPOMHBIE 3BE3-
IHBIE CICTEMBI, CYIIIECTBOBABIIINE YIKe
TOrZa, Korza Bo3pacT BcesenHoit e
A0oCTUraJl AByX MUJIJIMAPAOB JIeT. Pa-
Hee CYMTAJOCh, YTO B CTOJIb PAHHIOK
SIIOXY IOZOOHBIE KPYIHBIE OOBEKTHI
TOJIBKO HaUMHAIM (DOPMUPOBATHCA U3
coTeH 0OoJiee MEJIKMX IIPOTOTaJIaKTHK.
Tenepb y4YeHbBIM IPUAETCA BHECTU
KOPPEKTUBBI B CYIIECTBYIOILYIO IITKa-
JIy BCEJIEHCKOJI DBOJIIOLIIL.

IlepBbiM HEOOBIUHBIE OOBEKTHI
"pasraAnen” 15-MeTpPOBbBI TeJIeCKOI
Ixxerimca MaxkcBesa (James Clerk
Maxwell Telescope) Ha "aBarickux ocT-
pOBax, KOTOPBII PETVICTPUPYET BJIEK-
TPOMarumTHbIE BOJIHbBI ,I[JII/IHOI71 OT MINJI-
JVIMETPa [0 JEeCATKOB MIKPOMETPOB,
3ATIOJIHAIOIE YYACTOK CIIEKTPa MEK-
Iy VH(PaKPaCHbIM VI PaVION3JIyIeH I~
eM. OTOT MHCTPYMEHT B HaCTOAIIee
BpeMs ABJIAETCA KPYMIHENIIM B MUPe
B CBOEM KJIACCe, a yAa4HOe BbICOKOIOp-
HOE MECTOIIOJIO}KEHNe, CHIIKAOIIee
BJIVIAHVIE ATMOC(EPHBIX IIOMEX, JeJaeT
€ro IIeHHeMIM JICTOYHMKOM MHQOP-
Marmy 0 ''cyOMMIIIMMEeTpoBoM Hebe'.
Heo0bI4HO ApKME KOMITAKTHBIE MICTOY-
HVIKY, HE VIMEIOIIVe DKBYBAJIEHTA B OII-
TYHECKOM JVIalla30He, cpasy IIPVBJIEK-
JIVI BHYIMaHNe mccsenoBaresieit. TogHoe
IIOJIOYKEHVE CeMM M3 HIX ObLIO OIIpesie-
JIEHO C IIOMOIIIBIO CYICTEMBI PaayiOTes e~
ckorroB CMMTCOHMAHCKOTO HAay4YHOTO
nentpa (Smithsonian's Submillimeter
Array). B mHy»KHBIE TOUKM OBV Halle-
JIEHBI 3epKaJia KOCMIYIECKOi obcepBa-
Topyy Hubble, onHako 4yBCTBUTEIb-
HbIe IIPUOOPBI 9TOTO YHUKAJBLHOTO MHC-
TPYMEHTa He CMOIJIM YJIOBUTH (DOTOHOB
BUAVIMOTO 1 yIbTPadpM0JIETOBOTO CBETA,
JICITyCKa€eMBIX 3araJI0OYHbIMIM CyOMIII-
JIVIMETPOBBIMI MCTOYHVIKAMIA.

3aTo "nmoBesJsio” APYromy BHE3EMHO-
My MHCTPYMEHTY — MH(pPaKpPaCHOMY
TeJseckony Spitzer. OH mogTBEPAVI, YTO
JICKOMBIE OOBEKTHI MHTEHCUBHO M3JIY-
YaIoT B MH(PAKPACHOM AMAIIa30HE I, II0
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BCell BUIVIMOCT, IBJIAIOTCA OTPOMHBIMI
"KoTyiami', B KOTOPhIX POKIAIOTCA BCe
HOBBIE JI HOBBIE 3BE3MbI, IIPMYEM CKO-
pocTs nx obpasdoBanua B 1000 pas mpe-
BBIIIIAET HAOJIOAAEMYIO B HACTOAIIlEE
BpeMmsa B Mieunom ITyTyu. HoBoposkmeH-
HBbIEe 3Be3Jbl OKPY’KEHbI IIJIOTHBIMI Ia-
30BO-TIbLIEBLIMM OOJIAKaMIL, OJIOKMPYIO-
IIVMMY I[IPAKTMYECKM BECh BIIVIMBIN
CBET, VICXOLAIII OT HUX, HO YaCTUHHO
IIPO3PAYHBIMI JIJIA MH(MPAKPACHOTO 13-
JIydeHVA. BoJbIoil aHTEeHHBII MacCUB
(Very Large Array) B mrate Hblo-
MeKcuKo' CMOT 3aperyicTpUpoBaTh JiBa
13 ceMy OOBEKTOB B MIJIIVIMETPOBOM
[IVaTIa30HE PaJVIOBOJIH.

CorocTaByB IIOJIydYeHHbIE HAOJI0na~
TeJIbHbIE JaHHBIE, JICCJIEZOBATEN BbI-
SACHWJIV, YTO JIVHVV M3JIy4IeHNA HeW3-
BECTHBIX VCTOYHVKOB CUJIBHO CIBVHY-
ThI B JIJIMHHOBOJIHOBYIO ODJIACTBH CIIEK-
Tpa (3Had4eHMe "KPacHOrO CMEIeHM"
JIOCTUTAET 3), CJIEIOBATENILHO, PACCTOS-
HIe 70 00'BEKTOB COCTaBJIAET 12 MIIPZ.
CBETOBBIX JIET, TO ECTH MBI BUVIM /X Ta-
KIVMI, KaKVMI OHM ObLI 12 Mipz. JileT
Hasask. IToxoske, acTpOHOMAaM HaKOHeIl-
TO yZaJochk "3aceus” Ha4aso popMmUpo-
BaHMA KPYHIHEMIINX TaJlaKTUK Halllei
Bcesrennoit. CoryiacHO CyILIeCTBYIOIIVIM
IIPEJICTABJIEHMAM, OHV HadaJyi BO3HM-
KaTb B DOJIee MO3HION0 BIIoXy. Vlcxona
113 BBICOKOJ CBETVIMOCTYI HOBBIX 00BEK~
TOB ¥I KOMITAKTHOCTM VH(PPaKpPaCHBIX
VICTOYHVIKOB, HEKOTOPBIE YUEHBIE, TPV~
YACTHBIE K OTKPBITMIO, CKJIOHHBI CUV-
TaTh, YTO B JAHHOM CJIydae MbI HaOJIF0-
JlaeM VHTEHCVBHBI IIPOIIECC CIIIAHIA
IIPOTOraJIaKTVIK, KOTOPBI/ 3aBEPIIATCS
00pa30BaHMEM KBa3apOB.

" BMB Net, 2008, ctp. 7

MOLLHBIVI ICTOYHUK CYOMUIIUMETPOBOIO 13-
JIy4eHus1 3apukcupoBaH kamepori AzTEC
(cneBa), CMUTCOHMAHCKOWV CYOMUIIMMETPO-
BOVI PELUETKOV C BbICOKUM paspeLueHuem (B
LieHTpe) n KocMu4eckum Ttesneckoriom Hubble
(enBa 3aMeTHOEe MSATHBLILLKO ra rpaBoM CHUM-
Ke). OTOT UCTOYHUK SIBIISIETCS SIPKOM, HO yAa-
JIEHHOV ranakTvkou, coaepxalleri 60sbLuoe
KOJIM4eCTBO Mbliin. Mbl BUAVIM €€ TaKow, Kakovi
oHa bblna B Te BpeMeHa, korga BceneHHas
nmesnia Bo3pacT OKOJI0 2 MIpA. JIET.

Smithsonian CfA / Right — COSMOS/ACS Team

Left — UMass Amherst / Middle — Harvard-



Wnnoctpaumns NASA/JPL-Caltech/T. Pyle (SSC)

FAE-TO FPYCTO...

PoxaeHne kpynHenwen ranakTmkm

Infrared: NASA/JPL-Caltech; X-ray:
NASA/CXC/SAO; Optical: WIYN Consortium

aJIeKoe TraJIaKTUYIeCKoe CKOILIe-

e CL0958+4702 B cosBeamum
Bosbmoit MenBenuiibl faBHO yike IIpU-
BJIEKAET K cebe BHMMaHME yYeHBIX. Ero
JICCJIEJIOBAHNUA BEIYTCS C IIPVMEHEHMEM
CaMbIX Pa3JIMIHbIX MHCTPYMEHTOB, B TOM
4nicJie KOCMIMYECKIX TeJIECKOIIOB Spitzer
u Chandra, TTO3BOJIAIONMX 3aPETUCTPI-
POBaTH COOTBETCTBEHHO MH(PPAKPACHOE 11
PEHTIEeHOBCKOE U3JIyueHre HeOeCHBIX
00BbeKTOB. HeThIpe O/IM3KMUX TaJaKTUKN
BOJIM3M IIeHTPa CKOIUIEHMA BHAdajle He
oberaim 0cobeHHbBIX CIOPIIPM30B, OJTHAKO

aCTPOHOMBI 3aMIHTEPECOBAJIICE OKPYIKa-
IOIM VX BEepoOOpasHBIM CBEYEHUEM,
KOTOpOE, I0 JAHHBIM JaJIbHEMIImMX Ha-
OJIFOZIEHNMIE, OKA3aJI0OCh CBETOM ECATKOB
MIWLIVAPOB 3BE3J, BbIOPOIIEHHBIX U3
raJIaKTUK B IIPOLIECCE UX TPABUTAIIMIOHHO-
IO B3aMIMOZIECTBISI.

CraakuBatoumecs (TouHee, CJMBa-
IOLIECs) 3BE3HbIE CUCTEMBI HE ABJIA-
IOTCA YeM-TO HOBBIM JIJIS MCCJIEIOBATE-
JIeli, HO JI0 CUX TIOp MOAOOHbIE SBJIEHIS
MOZKHO OBLJIO CBECTY K JIBYM THUIIAM: CJIVI-
AHME JBYX IIPVMEPHO PaBHBIX II0 Macce

KPYIHBIX TaJIaKTUK (XPECTOMATUIHBINA
npumep — "AHTeHHBI' B co3Be3auu Bo-
pora') mbo morsomeHne HOBIION Ta-
JIAKTUKOI €e KapJIMKOBOI "cocemkm"
(omHOV MV HECKOJIBKUX; HEYTO IT000-
HOe MBI ceifyac HabJIOfaeM B CuUCTEME
M51%). Ho B ciaygae "geTBepkn' m3 co-
3Be3auA Bosbioir MenBeaniibl Bce 00-
CTOUT COBEPIIEHHO MHA4Ye. Bo-IIepBbIX,
aCTPOHOMAaM eIlle He IPUXOANIOCH Hab-
JIIOJIATh TECHOE B3aMIMOZENCTBIE TaKOTO
KOJIMYEeCTBa "3BE3JHBIX OCTPOBOB". Bo-
BTOPBIX, TPU TAJAKTUKA U3 YEThIPEX I10
pasmepoM 1 Macce cpaBHUMBL ¢ Mied-
vbIM IlyTeMm, T.e. 10 BCeM KpUTEPUAM OT-
HOCATCA K "OoJsbIiM”. A BOT Macca 4eT-
BEPTO} OKas3aJjachb IMIPVMEPHO pPaBHON
Macce Tpex ee "cocellok", BMecTe B3d-
ThIx! He MCKIII0YEHO, YTO MMEHHO 0J1aro-
Japs 5TOMY OHa CMOIJIA BTSHYThH' B
cpepy eVICTBUA CBOEV MOIIHOI I'paBU-
TaI TaKOe KOJIMYECTBO IPYIUX 3BE3-
JHBIX CUCTEM.

Bce ueTbIpe raslakTUKM OTHOCATCHA K
KJIacCy aJyumnrudecknux. Ha aro yrasel-

' BMB Net, 2007, cTp. 14
2 BMB Ne7, 2006, cTp. 42

BaEeT TOT (PaKT, YTO OHM, COIJIACHO JTaH-
HBIM TeJlecKoria Spitzer u pedekTo-
pa WIYN,? cocToAT B OCHOBHOM U3
CTapbIX 3Be3]] — KPAaCHBIX I'MTaHTOB
U TIOYTY He COLEpJKaT rasa U IIBbLIN,
HeoOXOIMMBIX JJIA 00pa30BaHMA HO-
BbIX IIOKOJIEHNMI cBeTuJ. 4YacTb
3Be3J, CyMMapHas Macca KOTOPBIX
npesocxoauT Maccy Maieunoro IIy-
TH, IIOKMHYJIa CBOM "ponmuble" 3BE3-
JHBIE CUCTEMBI 1 0Opas3oBaJia obiee
raJjio (pa3peKkeHHOe 3BE3JHOE OKPY-
sKeHne) auameTrpoMm oxojso 400 TwIc.
CBETOBBIX JIET, IIPMMEPHO ITOJIOBVHA
DTOTO raJio PACCEeTCA B MEYKTAIAKTI-
YEeCKOM IIPOCTPAHCTBE, IIPeBPaTUB-
IIYCh B MIWJLIMapAbl 3Be3N-CTPaH-
HUI, ITyTELIeCTBYIIMX 10 CKOILIe-
o CL0958+4702 m maske criocob-
HBIX €70 NOKVHYTb. A CIUAHME YeThI-
pex rajJakTuK 3aBeplrmTca o0paso-
BaHMEM OJHOTO M3 CaMBIX OOJIBIINMX
"3Be3QHBIX OCTPOBOB" BeceseHHOIA, 110
CPaBHEHMIO C KOTOPBIM JajKe KpyIl-
Hellllasd TaJlaKTMKa B HaIIMX OJm-
SKaMIIMX OKpPecTHOCTAX — TymaH-
HOCTb AHApoMenbl — OyZeT BBITJIA-
JIeThb TaK ’Ke CKPOMHO, KaK Bouibirioe
Mares1aHOBO 0DJIAKO IO CPaBHEHUIO
¢ Mueynsim IIyrem. CoOCTBEHHO TO-
BOp#, 9TOT "ruranT BcesenHoit" yixe
o0paszoBaJjicsa — TOJIbKO MH(opMaImsa
00 3TOM CcOOBITMM B BUZE DIIEKTPOMAr-
HUTHOTO M3JIy4YeHUS IOCTUTHET Ha-
HIMX TEJIECKOIIOB CIIyCTA 9 MJPJ. JeT,
KOTOpble IIOTpebylorTca (poTOHAM,
4TOOBI IIPEOZIOJIETh PACCTOSHIIE MEYK-
Iy DAJIeKVM TaJIaKTUYeCKVIM CKOILJIe-
HMEeM U 3eMHBIMM HalJIooaTeJIaAMU
(ecy, KOHEYHO, TAKOBBIE €llle OyAyT
CYIIECTBOBATb B CTOJIb OTHAJIEHHOM
Oynymem).

JluTepecHo, 4TO, B IIOJHOM COOT-
BETCTBUM C TEOPETUUECKUMMU IIpef-
CKaBaHUAMH, AOPA MCXOOHBIX TaJaK-
TUK BCTYIIAIOT BO B3aMMOJENCTBUE
KpaliHe HEeOXOTHO ¥ HaMHOTO II033Ke
paspeskeHHbIX IepudepnitHbIXx 06-
gacreil. CausaHNE CBepPXMaCCUBHBIX
YEePHBIX IBIP, MMEIOINXCA, COTJIACHO
COBpEeMeHHBIM IIpeacTaBJIEHUAM, B
KasKJIOM M3 BTUX ffep, MOKET CTaThb
OIHVIM U3 CaMbIX MaCIITaOHBIX BBICO-
KODHEPreTUYeCKNX COOBITUII B MCTO-
pun BeeseHHOI.

Hcemounux:

Spitzer and Chandra Spy Monster
Galaxy Pileup. Chandra Photo Album
CL0958+4702. (Whitney Clavin
818-354-4673, Jet Propulsion Labora-
tory, Pasadena, Calif.)

3 ABGpeBuMaTypa, COCTAB/IEHHas M3 NepBbix Byks Ha-
3BaHWIA OpraHN3aumii, y4acTBOBaBLLMX B CO3AAHUN Te-
neckona (University of Wisconsin, Indiana University, Ya-
le University, National Optical Astronomy Observatory).

see O [T[E@? ﬁ]'@

Bonswoe Hnuto BcenernHomn

To, 4TO KpynHOMacuiTabHad
CcTpyKTypa BcesieHHOI BKJIO-
4aeT KaK 00JIaCTY IOBBLIIIEHHO KOH-
OeHTpauy mMaTepunu, Tak M OTHOCHU-
TeJIbHO 'IIycThle" 00J1acTy, HECJIOKHO
MOHATH XOTSA ObI U3 MPOCTHIX CO00pa-
JKEHMIT 3[PaBOr0 CMBICTIA: €CJIM [[e-TO
4ero-TO MHOIO, 3HA4YUT B IPYyrOM
MeCTe 3TOro "4ero-to" IOJIMKHO ObITh
MaJ10. OrpoMHBIe ITPOCTPAHCTBA, HE CO-
Iepsxatye B cebe MpakTUIeCKy HUKa -
KOIO BEIIECTBA, KaK BUOMMOIO, TaK U
3araZioyHol "TEMHOI MaTepun', yepe-
IYIOTCS C MACCUBHBIMU TaJlaKTUYIeC-
kmMu croruteHmamy. OQHAKO Jaske ca-
Masa Kpy[IHasd M3 paHee OTKPBITHIX
"mycTtor"  BBIMIAAUT  JOCTATOYHO
CKPOMHO II0 CPaBHEHUIO C TOI, KOTOpas
Obla oOHApysKeHA yYEeHbIMM U3 YHU-
Bepcurera mrarta Mwmaaecora (Uni-
versity of Minnesota) mpu anammse
JIaHHBIX, IOJIYYEHHBIX CHUCTEMON pa-
nuoresieckonoB VLA (Very Large Ar-
ray). "Huuro" mornepeuyHmKoM OKOJIO
MUJIIMAPAa CBETOBBIX JIET ILJIOXO0 BIM-
CBIBAETCS B COBPEMEHHbIE IIPEACTaB-
Jgenusa o Kocmoce.

OrtkpbITHE OBLIO CAEJIAHO B PE3YJIb-
TaTe PYTUHHOTO HOZCYETa KOJIMIECTBA
raJIaKTIK Ha eIVHUITY IUIoIaam Hebec-
HOVt cepbl. BblscHWIOCH, 4TO B Ha-
[PaBJIEHMN CO3BE3AM IPUAaHa — Of-
Horo u3 "cocezeit” OproHa — 3HAYEHUA
HTOrO TIOKA3aTeJs 3aMETHO HIDKE, YeM
Ha IPYTUX ydacTKax Heba. DTV TaHHbIe
OKa3aJICh B XOPOIIIEM COIJIACUM C Pac-
IpefesieHNeM SHEPIUM (POTOHOB pe-
JIMKTOBOTO MMKPOBOJIHOBOTO (POHA, KO-
TOpOEe M3ydaJiochb B XOJ€e IIPOEKTa
WMAP (Wilkinson Microwave Aniso-
topy Probe) omHOMMEHHBIM CITyTHM-
KOM: MIMEHHO CO CTOPOHBI OpuUAaHa K
HaM [PUXOIUT M3JIydeHUe, TeMiepa-
Typa KOTOPOr0 3aMETHO HIKE CPEIHEN.

Myctas obnactb

Pagnonanyyexue,
peructpupyemoe VLA

Rudnick et al., NRAO/

AUI/NSF, NASA

"HarpeB" peJMKTOBBIX (POTOHOB
IIPOVICXOJUT BO BPeMsA IIPOXOKIECHNS
VX TIOOJIM30CTY OT MCTOYHMKOB I'DaBMU-
TAIMOHHOTO IT0JIS (OOBIYHO VI TEM-
HoVt MaTepym). IIpuraruBasce K Mac-
CUBHBIM 00'BEKTaM, (POTOHBI IIOJIYHIaIOT
JIOTIOJIHATEJIBHYIO DHEPIVIO (13-33 He-
BO3MOJKHOCTY IIPEBBIIIEHN CKOPOCTY
CBeTa OHa IIPOSBJIAETCA B YMEHbBITIEHN
JUIVHBI BOJIHBI M3JIydeHuda — ' domoste-
TOBOM cMellleHnn'") 11 oTHaJm Obl ee Oe3-
BO3BPATHO IIPY yAAJIEHUY, OJHAKO He-
KU1 DHEpreTmdecKmii n30bITOK Bce ke
ocraercs. IIpenrosaraercs, 4To 00bsaC-
HUTB €r0 MOYKHO [IPVCYTCTBIEM TPEThHE-
IO 3ara/IoYHOr0 KOMIIOHEHTa MMPO3Za-
HUA — "TEeMHOI DHepruy’, KOMIIEHCY-
PYIOIIIel BO3IEVICTBYIE CUIIBI BCEMMPHO-
ro Tsarotenns. Kak ObI To HI ObLIIO, MI1C-
cusa WMAP obHapy:»kmia y4acTOK He-
BecHoi1 cpepbl, CO CTOPOHBI KOTOPOTO K
HaM IIPUXOAAT (POTOHBI, HA IIPOTIKe-
Hy 4-5 MJIpZI. CBETOBBIX JIET CBOETO IIy-
TV He VICIIBITBIBABIIIE 3aMETHOTO Ipa-
BUTAIIOHHOTO BJIVSHMA OTOT yUIaCTOK
pabodasa rpymmna Mmuccuy Ha3BaJa "Xo-
JIONHBIM IISTHOM' . Terepb OKa3aJI0Ch,
410 "MATHO" MMeeT JOCTATOYHO YeTKIIL
SKBVBAJIEHT B OIITMYECKOM JMalla30He.
OTOT (paKT MOKET CBUIETEJbCTBOBATD
0 TOM, 4TO 00JIaCTb IIPOCTPAHCTBA, JIV-
IIIeHHAas MaTepuy, PacIOJIO}KEHa BCe
K€ OTHOCUTEJILHO HeZlaJIeKO OT Hac (He
bosiee ueM B 5-6 MJIpZ, CBETOBBIX JIET) U
He ABJIAETCA KaKOM-TO KPYITHOM Heon-
HOPOJHOCTBIO MOJOA0) BceseHHOI,
IIOBJIVABIIIE)l Ha pacIpefiesieHye pe-
JIVIKTOBOTO M3JIy4eHVs Ha PaHHUX CTa-
X ee sBosrorym. Ho o mpyramHax Bos-
HMKHOBEHMSA '"BCEJIEHCKOJ IIyCTOTHI'
CIIeIaJICTHI-KOCMOJIOI TIOKa YTO MO-
T'yYT TOJILKO JOTaIbIBATHCSL

Kocmuueckuia
MUKPOBOJITHOBOWA
$OH,
perncTpu-

pyemblii
WMAP

MayTnHa ranakTmyeckmnx
CBEPXCKOMJIEHN

Bill Saxton, NRAO/AUI/NSF, NASA
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CrpountenvHolie 6A0KN raNAKTUK HO cBePxrNyboKom cHUMKe KocMmmndeckoro Teneckona HUBBLE
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HoBocTn, coobLeHus

Hubble n Spitzer Habnroaaror
"ctpontensHble 6nokn’ BcenenHomn

!! CTPOHOMEI, TaK K€, KaK apXe-
OJIOTM ¥ TeoJiory, BCe BpeMA

CTPeMATCA 3alJAHYTh B IIPOIILIOE,
TOJIBKO MacIITabbl y HUX He 3€MHBIE,
a BcejieHcKue. VI aTo um ynaercsa 6ia-
rogaps OLHOMY Ha IEPBBIV B3IJIAL
HEIIPpUATHOMY CBOMCTBY CBeTa, a
MMEHHO — OTPaHNYEHHOCTM €r0 CKO-
pocty. POTOHBI, IpuUIlenIIe K HaM
OT VCKJIIOUUTEJIbHO YAaJIeHHBIX He-
OecCHBIX TeJl, Ha4YaJy CBOJ IIyTh MIJI-
JMapnbl JIeT Hazal U HecyT MHQOp-
MAaIMIO O TOM, YTO IIPEJCTABJIANN CO-
001 MX MICTOYHMKM B CTOJIb IAaBHIOIO
anoxy. YeMm MoIIlHee CTaHOBMJIACH
acTpoOHOMMYECKas TeXHUKa, TeM 60-
Jiee fajiexyie 00bEKThbI OHA PETUCTPU-
poBajsa, u Tem Oojee "IOHBIA' MUpP
OTKpbIBaJICA B3opaM yueHbIX. C r1oaB-
JIEHMEM KOCMUYECKUX TEJIECKOIIOB
3HaYeHMe BO3PacTa MHOIMX HOBBIX
00'BEKTOB CTaJI0O HEYMOJIVIMO IIPMOJIVI-
JKaTbCA K BO3pacTy BcesieHHOM... n
BOT, HaKOHEll, Ha CHMMKAX IIPOSABU-
JIMCh 3BE3JHBbIE CTYCTKM, PACCTOSAHNE
J10 KOTOPBIX OKa3aJI0Ch OKOJIO 13 MJIp.
CBETOBBIX JIET, a 3HAYUT, MBI HaGJIIO—
JaeM MX TaKVMM, KaKUMM OHM ObLIn
MeHee 4eM depes3 MUJIIMAPZ JIeT II0C-
Je Bosbirioro Baprisa.

B HacrosAmiee BpeMsa KOCMOJIOTH
fosiee-MeHee COLLINCH BO MHEHUM O
TOM, KaKuM 00pa3oM B apeBHell Bee-
JIEHHOV BO3HMUKJIM IIePBble KPYIIHBbIE
3Be3JIHble CUCTEMbl — TaJIAKTUKN.
Onu obpasoBanuch B pe3yJabTaTe
cauanusa Oosiee MeJIKMX, B COCTaB KO-
TOPBIX BXOAWJIN CaMble IIepBble 3BE3-
bl — OTPOMHBIE TOJIyOble TMTaHTHI,
BCEro 3a HECKOJbKO MUJIJIVIOHOB JIET
"cskuraBiime” BCe CBOE BOJIOPOIHO-
reJieBOe fA/IepPHOe TOILINBO, IIpeBpa-
miasd ero B DoJiee TsMKeJble XMMMYec-
K€ BJIEMEHTBI, a II0TOM paccemuBas
MX B IIPOCTPAHCTBE B XOJe I'PAHIIO03-
HBIX B3PBIBOB, COIIPOBOMKAABIINX I'M-
Oesib 3TUX 3Be3] (TaK Ha3bIBAEMBIX
"3Be3] TPeTLero moxkoJgenusa").!

Jo cux mop acTpPOHOMBI HE MOIJIU
IIoXBacCTaTbCA IIPAMBIMM IIOATBEP-
JKAEHVAMN TOTrOo, 9TO M y1aJIOCh YBU-
LIeTh 3T AaBHO yKe BbIMEPIIINE 3BE3-
IIbI WJIM K€ CUCTEMBI, B COCTaB KOTO-
pbix onu Bxomuiu. Ilocsienume Ha-
Oaronennsa opburaJsbHO 06CepBaTO-
pun Hubble, moxoyke, MakCcUMaJbHO
IpuOIMBUIN MX K 3aBeTHON ey e-
BATb KPOXOTHBIX TaJIAKTUK, OOHApYy-

"BMB Ne10, 2005, cTp. 12

SKEHHBIX B IOKHOM cosBeanuyu Ileun,
OKa3aJIICh He TOJIbKO CaMbIMM yza-
JIEHHBIMV, HO M CaMbIMI MaJIEHBKVMU
"3 BceX, HAOJ/IOMABIIMXCA HA TaKUX
OOJIBIIIMX pPacCTOAHMAX (Ha pparMeH-
TaxX CHMMKA 1-5 yKa3aHbI BeJIMUIVMHBI UX
KpacHoro cMmernieHus). Ilo macce Heko-
TOpBbIE 13 HUX IIPMMEPHO B CTO pas Jier-
ue Mueunoro ITyTu, a HekoTopble — 60-
Jiee 4eM B ThICAYY. BousbnmucTBO MMeeT
chepouayIo hopMy, HO y TpeX IIpo-
cMaTpMBaeTCcAd 'XBOCTUK' — IIO-BU-
ZIVIMOMY, Pe3yJbTaT I'PaBUTAIMOHHO-
ro B3aMIMOJIEVICTBUA C eIlle MeHee Mac-
CH/BHBIM, a IIOTOMY HEeBUAVIMbIM COCe-
nmom. ITocsie MHOMKecTBa ITONOOHBIX
B3aVIMOJENCTBUI THICAYM MaJIeHbKIX
IIPOTOTAJIAKTUK COJIBIOTCA B OTPOM-
Hble "3Be3MHbIE OCTPOBA", IMIOXOKNE
Ha Haury poxaylo lamakTtury, Ha Ty-
MaHHOCTb AHAPOMENBI M Ha APYTHUE
KpyIIHbIE CYCTEMBL

Kapruua, nosaBuBmascs B pacro-
PAYKEeHNM acTPOHOMOB, B ODIIEM, He
IIPOTMBOPEYUNUT COBPEMEHHBIM IIPEJ-
CTaBJIEHMAM O KOCMOTOHUM, €IMHC-
TBEHHOE, 9er0 He oK1 JaJt ydeHble —
TOTO, YTO JIPEBHME IIPOTOTAJIAKTIKN
OKa'KyTCA TAKMMM MAaJIEHbKVMU.
Boamoskno, "crponresnbubie 6Gs0KM"
Bcesennoit umeroT pasJsnyHbIe pas-
Mepel, ¥ OoJsiee KpyHIHbIE IIPOCTO
BCTPEYAIOTCA Perke; 9TO 3HAUUT, YTO
X eIlle IPEeJICTOUT OTKPBIThL (KaK U
"HamynaTte" OoJiee MeJiKMe, KOTOPhIE,
HECOMHEHHO, TaKiKe CYIeCTBYIOT).
Hebompmas macca geBATM TaJaKTUK
[IOATBEPIKAeHa HAOIIOAEHNAMN KOC-
MIYECKOro TeJieckoria Spitzer. Bro-
06aBOK DTOT MHCTPYMEHT OOHAPYRNII,
4TO B MH(PAKPACHOM IMalla30He 3T
00BEKTHI M3JIydaloT KpaiiHe cJabo.
VudpakpacHble CIEKTPBI IpPEeBHUX
raJIakTMK ObLIV ITOJIyYeHbl TaKKe Ha
EBpomnerickoit FO:xnHO0311 ObGcepBaTo-
pun (European Southern Observa-
tory) B Unin. A cBeTOUYBCTBUTEJIb-
Hble MaTpulbl Teseckorna Hubble 06-
HapPYsKMUJIM NIPUCYTCTBYME B UX CIIEK-
Tpax "He3aMyTHEHHOTO" CUSHUA OT-
POMHBIX 3B€3[, CHUTAKINX B CBOUX
HeJpax YMCTYI0 BOJOPOIHO-TeJe-
BYIO CMeCh — VIMEHHO TaKJe CBETUJIA,
KaK 1 [IPeJICKa3bIBaJV aCTPOMU3UKH,
JOJIPKHBI OBLIM HACeJATh MOJIOLYIO
BcesieHHy!0 CITyCTS HECKOJIBKO COTEH
MMJIJIVIOHOB JIET IIOCJIE €€ POSKIEHM.
JIx npucyrcTBHUE B cocTaBe IIPOTOra-
JIAKTUK KOCBEHHO IIOATBEPIKIAET
OILIEHKM X BO3pacTa, bazmpyromnmecs

BCEJIEHHAS, npocTpaHcTBO, Bpemsi, Ne9*2007

Ha yZaJIEHHOCTU OOBEKTOB M COBpe-
MEHHOM 3HaYeHUM MOCTOSHHON Xab-
O6sla (DpuBemeHHasA K CHUCTEMHBIM
eIVHUIIAM M3MEepPeHUii, 3Ta IOCTOAH-
Hasd PAKTUYECKU IIPENCTaBISAET CO-
6071 BesM4YMHY, 0OPATHYIO BO3PAaCTy
Bcesiennos). 3T OTHOCUTEJIBHO KO-
POTKOKUBYIIIVIE 3BE3IBI C UCKJIIOYNI-
TeJIbHO BBICOKMMM 3HAYEeHUAMM abco-
JIIOTHOJ CBETUMOCTM IIPEACTaBJISIOT
IJIA MccJiemoBaTesell OCOoObIil MHTe-
pec. B HacTosAIIee BpeMs OHM He TOJIb-
KO He CYIIIeCTBYIOT, HO 1 He 00pasy-
IOTCSA: 3TOMY IIPENATCTBYET IIOBCE-
MecTHasd '3arpsA3HEHHOCTB" IIpo-
CTPaHCTBA BBIIIEYIOMAHYTBIMU Ts-
JKeJIBIMM DJIEMEHTaMIA.

Iloxosxe, 4TO B cBOEM CTpeMJEHUN
MIPOHVKHYTH B IJIyOMHBI MUPO3LAHNA
aCTPOHOMBI BILJIOTHYIO ITOAOMPAIOTCA K
3arafloYHbIM 'TEMHBLIM BpeMeHaMm' —
Korza rocJjieguye orojgecku Boabimoro
BapriBa, ocBerabirero panHow Bee-
JIEHHYIO, YsKe IIOTacjy, IepeMecTUB-
ITMCh B JAJMHHOBOJIHOBBI AMAIa3oH
(ceifyac MBI PETUCTPUPYEM MX KaK
MMKPOBOJIHOBOE M3JIy4YEHUE PEeIMKTO-
BOTO (pOHA), & IEPBBIM CaMOCBET-
myMcess O00BbEKTaM, TeHepUPYIOLIUM
SHEPIMIO B XOJI€ TEPMOALEPHBIX PeaK-
IIWiT, TOJIBKO TPEACTOSAJIO 3aKedbCs.’
VlcecomemoBaumsa 5TOM TaMHCTBEHHOM
BIIOXY, HECOMHEHHO, IIOTPe0yeT HOBBIX
OPUIMHAJIBHBIX IIOAXOOOB ¥ MHCTPY-
MEHTOB, a €ro pe3yJbTaTbl — Oyzem
HaZeATbCA — B OUEPenHOIl pa3 mopa-
34T Hallle BooOpaskeHue.

Hcemounuxk:

Hubble and Spitzer Space
Telescopes Find "Lego-Block"
Galaxies in Early Universe.
News Release September 6, 2007.
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COoAHeYHas cnctema

NASA/JPL-Caltech

"YepHbie abIpbl’
Mapca

LA qeprIe IBIpbI", HaliJ[eHHbIE
B parnoHe Arsia Mons
BOJIMI3M MapCHAaHCKOTO DKBaTOpa —
BEpPOATHEE BCETo, He BXOJBI B IIelle-
pBI, & TaKk Ha3blBAEMbIE ' KpaTephl
npoBaja”. AHaJIOTMYHbIE KPaTephl
dpOopMUPYIOTCA HA CKJIOHAX IIIUTOBBIX
BYJIKAHOB Ha ['aBayiax, Korza Ipomuc-
XOZINUT IIPOBAJ YaCTH 3aCTBIBIIIEI Jla-
BOBOJ IIOBEPXHOCTM B OIIYCTOIIIEH-
HYIO KaMepy, IJe [IepeJ 9TUM Haxo-
guiach sxkupkad Jgasa. Jaa Mapca
BOOOIIIE XapaKTEPHBI KPYIIHbIE IIPO-
ABJIEHMSA BHYTPUILJIAHETHON aKTVUB-
HOCTM TUIIA IIVTOBBIX BYJIKAHOB,
BYJIKAHMYECKMX KYIIOJIOB M IIPO-
BAJIbHBIX KaJbIep.

Ha cHumKax, cresaHHBIX KaMepon
BbIcOKOTO paspemreHus (HIiRISE)
3ouma Mars Reconnaissance Orbiter
B Mae BTOrO rojia HY CTEHKM, HU JITHO
KpaTepa He IIpOCMaTPUBaJINUCh. V3006~
paskKeHMe, IIOJydeHHoe 8 aBrycra
2007 r. moxy ppyrum yraoMm ob63opa,
II03BOJIMJIO HAaKOHEI] PacCMOTPEeThb
CTEeHy Ha ero BOCTO4HOII cTopoHe. Ka-

KOBa IIyOVHA KpaTepa — II0Ka HedcC-
HO. Bo BcAKOM ciiydae, OHa IOJIXKHA
ObITh He MeHee 78 M. BeixomHoe oT-
BEPCTME VIMEET CJIETKA DJIINIITUIHYIO

¢dopmy ¢ majion oceo 150 M 1 60Jb-
1071 OChI0 157 M.

Hemounuxk:

New View of Dark Pit on Arsia Mons

Mapcoxoabl B0O306HOBUAKM aBMIKEHME Nocne Bypw

MepUKaHCKIe poBepkI Spirit u

Opportunity BHOBb mpuiiam B
IBUKEHME IIOCJIe IIIeCTV HeZeJb BbI-
HY°KJIEHHOTO 'TIPOCTOA", BBI3BAHHOTO
nbLIeBbIMY Oypsamu. Ilorogabie ycio-
BIA B MecTax paboTbl 000MX Mapco-
XOZOB YJIYHIIalOTCH, XOTh ¥ MeIJIEeH-
HO; COOTBETCTBEHHO yBeJMYMBAETCHA
BBIPabOTKa DHEPTMY COJTHEUYHBIMY Da-
TapesaMH. 3a IMOCJIeNHNE JIBe HeJesu

BO/IM3YM POBEPOB He HAOJIOIAJIOCh HI
omHOW Oypwu, HeOO HaJ HUMU IIOCTE-
[IEHHO CBETJIEET, HO OYMCTKA aTMO-
cepsI OT MBIV MOSKET 3aHATH MECH-
npl. OZHAKO ocefalolias MbLIb II0-
KPBIBAaeT TaKIKe I [IaHEeJM COJTHEUHbIX
OaTapelt, CHMMKAA MX IIPOMUBBOIM-
TEJbHOCTE. 23 aBrycra y Opportunity
oHa gocturjga 300 Br-gwac — »TO0
BABOe 00JIbIllE, YeM IIATH HEJEJsb Ha-

Cnenpl Opportunity Ha ckiloHe 3anmnBa YTku kpatepa Buktopusi. [OPU30OHT MCKaXeH OMNTUKOM v

BUAEH OKPYIIIbIM. B BEPXHEV YacTy CHUMKA, YyTb JIEBEE CepeanHsl — yTec 3e/1eH0ro Mbica.

BCEJIEHHAS, npoctpaHcTBO, Bpemsi Ne9*2007

3a]], HO BCe ellle MeHbIIle II0JIOBVHEI
TOTO0, YTO OBLJIO JIBa MeCAIa Ha3a,.

C yaydlilleHreM IIOTOABI VI yBeJde-
HIEM MOIITHOCTY DaTapeil poBepbl BO-
300HOBIIIV €)KeIHEBHbBIE CEaHChI CBA3Y
¢ 3emueit. 21 aBrycra Opportunity
nponBuHyJca Ha 13,38 M B CTOpPOHY
Kpasa Kparepa Buxropma OxgHol u3
NPUYVH IPOABMIKEHNA K Kpalo cTaJa
BO3MOXKHOCTE BbIeXaThb HA BHYTPEHHII
CKJIOH KpaTepa, YTOObI, MI3MEHVB yTOJI
HaKJIOHA ITaHeJIell COJTHEYHbBIX OaTapeit
Kk JgydaMm CoJiHIA, MOJIYyYUTb OOJIbIIIE
SHEPIVM ¥ KOMIIEHCHMPOBAThH IIOTEPH,
BbI3BaHHbBIE OCA’KIeHMEM ITbLN. Takixe
CTaBIJIACH I1€JIb IIPOBEPKY JIBUTATEIIb-
HOJ CHCTEMBl MapcoxXoza, II03TOMY
IIporpaMmMa BKJII0YaJia II0BOPOT Ha Mec-
Te 11 KOPOTKOE JIBV>KEHVIE Ha3al.

Ha crenyronmit neHb OJiarompuaAr-
HBIII BeTeP CIyJI 4acCThb IIbLJIV C TIaHeJIel],
yBeJIuMB BbIPaOOTKY sHepruy Ha 10% u
130aBMB I'PYHILy YIIPaBJIEHMA OT HE00-
XOZVIMOCTYI BBIE3KATH HA CKJIOH.

I Bor 11 cenrsbpsa, na 1291-i1 cox
npebpBanuA Ha Mapce u oty depes
TOJ] [IOCJIE TIEPBOr0 "3HAKOMCTBA'' C Kpa-
TepoM BuKTOpMA, MEHeIKePbl MICCUN
Opportunity nocsan poBepy KOMaHIy
Ha4aTh CITycK. Mapcoxos MIHOBAJI Kpa

NASA/JPL/University of Arizona



HoBocTn, coobLLeHms

KpaTepa ¥ IIPOeXaJ OKOJIO HeTbIPeX
METPOB II0 CKJIOHY, BeAyIlleMy BHI3, HO
II0TOM CaMOCTOATEJILHO OCTAHOBUJICA U
BKJIIOYMJI 3aJHUII XOJ[, BEPHYBIIVCH
IPUMEPHO Ha TpU MeTpa. Jleso B ToM,
4TO OOPTOBOM KOMIIBIOTED 3aIIPOTrpaM-
MMPOBaH Ha OTKa3 OT CILyCKa B TOM CJLy-
yae, ecJI JATUYMKY 3a(PUKCHUPYIOT OIIac-
HOe IIPOCKaJIb3bIBaHME KOJIeC, IIPEBbI-
maroree 40%. ror mpenen ObLT J0-
CTUTHYT, VI POBEP BEPHYJICA ITOYTH Ha
VICXOJIHYIO IIO3UIINIO, YCTPAHUB, TaK/M
00pas30M, OITaCHOCTD OITPOKVIBIBAHNSL.
13 ceHTAOPA COCTOATACH CIENYIOIIAA
nonbITka. Opportunity mMeznneHHO Ipo-

IBUHYJICA BIIEPE]], Ha4aB JOJIMI CITyCK
BHM3 I10 CKJIOHY B CTOPOHY 3aJIMBa ¥ TKI
("Duck Bay"), u iportiesn nprvepHo 6 M
BIUIyOb OT Kpasd KpaTepa. OTO OCTOPOIK-
HOe IIPOJBIVIKEHVE BHU3 HE TOJIPKHO
YIOUBIIATb — TOJBKO Ha M3y4eHMEe da-
111€00Pa3HOr0 CKJIOHA MEHEPKePbl MIIC-
CYVI 3aILIAHMPOBAJIA HELEJIO.

Ha mapcoxome Spirit neLib, coopas-
1I1ascs Ha JIMH3aX KaMepbl, HECKOJBKO
YXYALIAIa KadecTBO IIepejaBaeMbIX
n300paskeHnit. BipoueMm, nx KajmdpoB-
Ka II03BOJIAT CIIPABUTHCA C OOJIBIIIE
YaCTbI0 MCKaXKEeHUJ, BHECEHHBIX 3a-
rpsA3HeHreM. KomaHza yIpaBJieHUS

TemHan ctopoHa koney YpaHa

maa 2007 roga HaCTyIMI MOMEHT,
KOTOPOTO JIOJITO $KJAJI aCTPOHO-
MBI IJIAaHETa YPaH PacHoJIOKIIIACh Ha
CBOEelt OpONTe TaK, YTO ee KOJIblia OKa3a-
JICh TIOBEPHYTHIMI K Semie pebpom. K
COPKAJIEHVIIO, YCJIOBYLA BUVIMOCTY ILJIaHEe-
ThI B Mae ObLIV He CIIIIIKOM OJIarONmpyAT-
HBIMJI, TIO3TOMY Ha3eMHBIE ¥ KOCMITIec-
KJ€ TeJIECKOIIbI ObLIM HalleJIEHbI Ha Hee
16-17 aBrycra — B 5TO BpeMs SeMJIA I1e-
peceksa IIOCKOCTE KOJIEL] BTOPUYHO.
Penroe sBIeHME 3a(pVKCHPOBAJIA, B Yac~
THOCTY,C TIOMOIIIBIO IBYX aMEPUKAHCKIX
TesieckorioB Keck (I'aBaiickme ocTposa),
YeThIpeX EBPOIIEVICKUX pPedIeKTOPOB
VLT (Yym), a Takske mprdopamm opoum-
TaJbHOV 00cepBaTopry Hubble.
ITomoOHOe pacrnososKeHNne ypaHyaH-
CKMX KOJIeI] yueHble HaOJIo[aioT BIep-
BbIE TIOCJIe X OTKpbITUA B 1977 1! Ta-
Kad KOH(PUTYpaIs IIOBTOPAETC KasK-
Ible 42 roya (IOJIOBMHA IIEpMoaa odpa-
meHyA rtaHeTs! BOKpyT Coumaiga). C mo-
MeHTa, Korga Buibam [eprress obHa-
PysKuI YpaH, OHa HACTYIIAeT BCEro
JyInb IrecToil pas. JJo mposera 30H#A
Voyager 2 B auBape 1986 r. nacopma-
LA O KOJIbIJaX A0OBIBAJIaCh B OCHOBHOM
B pe3yJibTaTe U3y4eHNA IOKPbITII IMI
3Be37. CHMMKY KOCMIYECKOr'0 aIapaTa
II03BOJIJIV y3HATH MHOTO HOBOTO O Ma-
TepuaJie KoJiell, X IIJIOTHOCTY, CTPYK-
Type, pasMepax 4YacTuI], Y3 KOTOPBIX
oun cocroaT. Celfgac, KOrjia aHaJIOTd-
HYIO0 VH(OPMAIIO MOXKHO IIOJIy9NTh,
He TMOKMJas OKPECTHOCTEN SeMJIH, TIIa-
HETOJIOTYI VMEIOT BO3MOYKHOCTH CpaB-
HUTH COBPEMEHHbBIE TJAHHBIE CO CHUMKA-
vy 20-JIeTHEeV JaBHOCTY, VI HA OCHOBa-
HUM DTUX CPaBHEHUI OHM NIeJIalOT BbI-
BOZ;: KOJIbI[a Y PaHa — VICKJIIOUUTEJIHHO
JIVHAMIYHOE, OBICTPO MeHsAroIeecs 00-
pasoBanne. B wacTHOCTM, KOJIBI0O, 0003-

' BMB Ne12, 20086, cTp. 27.

HaueHHOe TpedecKoii OykBoii ( (n3era),
OKa3aJI0OCh Ha HECKOJIBKO TBHICAY KIJIO-
METPOB JAaJIbIlle OT IIOBEPXHOCTM ILIa-
HeTbI, YeM BO BpeMsA BU3UTa aBTOMAaTV-
YEeCKOT'0 Pa3BeIUMKA.

MHoro crabbIx KoJer] cTaym BUAHBI,
KOTJ]a VX IJIOCKOCTH IIPMOJIM3NUIIAcCh K
HaIIpaBJIEHMIO Ha HaOJIrolaTess, 3a cueT
TOT'0, YTO HEKOTOPBIE MX YUaCTKI PACIIO-
JIOPKVJIVICH TIOYTY TOYHO BJOJB JIyda
3peHNusd, ¥ 3a CHeT DTOro CTajy Spde.
Yske Ha IIEpPBBIX CHMMKAX TeJIECKOIa
Hubble obHapysxmiIocs Ho-
BOE KOJIBII0O — CaMO€e BHEIII-
Hee, OHO YKe caMOoe CBETJIOe 11
paspeskenHoe. Ero gacTuiier
VIMEIOT VHTEHCVBHBIA TOJIy-
0071 IIBET ¥ [TOYUTH He M3JIyda-
10T B MH(PPaKpacHOM Jayara-
30He (II09TOMY KOJIBIIO He ObI-
JI0 3aMeueHo paHee). Tosmim-
Ha 9TOro obpa30BaHNA, KaK 1
IIPOYMX B CUCTEMe Y paHa, He
IIPEBBIIIAET HECKOJIBKUX KI-
JIOMETPOB, II03TOMY TOYHO B
MOMEHT IIPOXOMKIEHNA 3eM-
JI 9epes3 MX IIJIOCKOCTb OHIA,
KaK I OKIIAJIOCh, ITPOIaJI
"3 BUJIy — BPEM:A OT BpeMe-
HI BTO CJIy4aeTcd M CO 3Ha-
MeHUTBIMU KoJibllamu Ca-
TypHa.”

7 nexabpsa Ha YpaHe HACTYIIUT PaB-
HOZIEHCTBME — 3TO 3HAYNT, UTO ILJIOC-
KOCTb KOJIeI] IIPOMZEeT dYepes IIeHTP
Couania. lasiee HACTYIIMT O4YEHb pen-
Kas KOH(PUTypaIys, Ipyu KOTOPOI SeM-
aa u Comsaie 6ygyt "cmoTpers’ Ha
KOJIBbI[a C Pa3HBIX CTOPOH, ¥ B TE€UEHNE
MIPUMEPHO MeCHAIa MBI CMOYKEeM Ha0JIIo-
JIaTh VX HEOCBEIIEHHYIO II0BEPXHOCTb.
YueHble HAZEIOTCA M3BJIEYb U3 DTUX

2 Bauxaiiliee "MCYE3HOBEHME" CaTyPHUAHCKUX KO-
neL npovsonaeT oceHbto 2009 r.

BCEJIEHHASA, npocTpaHCcTBO, Bpems, Ne9*2007

SKCIEPMMEHTHPYET CO Criocodamm, Ko-
TOPBIMY MOJKHO IIOIIBITATbCA YOaJITh
IIbLIb C IOBEPXHOCTM JIMH3. BbIpaboTka
DJIEKTPOYHEPIUI CTAOUIIBHO COCTABJIIA-
eT okoJio 300 Br-uac. 23 aBrycra poBep
nepeMecTuicA Ha 42 cM Has3aJ, YTOObI
cHeJlaTb CHUMKM CKAaJIbl, JICCJIEeJOBaH-
HOJI paHee IpU IIOMOIIY MeccOayapoB-
CKoOro criekTpomerpa. Komanna rranm-
pPyeT OOonoJHNUTeJIbHbIE MaHEBPLI, B pe-
3yJbTaTe KOTOPBIX Spirit mogHMMeTcsa
Ha IJIaTO, IOJIy4IMBIIIee HechopMaJbHOe
nazsBanye Home Plate.

ITo mamepuasam NASA

¢ Umbriel

Miranda

® Ariel

-
®
YpaH, ero cnytHuku v kosbLa B Hosi6pe 2002 r. (1) v B aB-
rycte 2007 r. (ll).

® Titania

HaOJIIOe NI MaKCUMyM I[€HHOWM WH-
dopmaryn.

Ha msobpaskennax, NosydeHHBIX 28
mada TesteckorioM Keck IT B mmpaxpac-
HBIX JIy4aX, CYICTEMA KOJIEL] BBITVIAIIAT Ap-
KOl JIMHIEN, IIepeceKaroIlell TyCKJIIbIA
YPaHVaHCKVII IVICK. 16 aBrycTa, Ha IIPOTsI-
YKEHIVI HECKOJIbKIIX YacOB, KOTZIa 9Ta JI-
HIA UCYE3JIa, CJIOKIJIICH OJIarompyuAT-
Hble YCJIOBVA JJIA IIOVICKA HEM3BECTHBIX
CILyTHVIKOB Y paHa, B PyIoe BpeMs 'Teps-
ronpxesa” B KoJibIiaX. IIoKa 9To coolIe-
HI 00 VIX OTKPBITIAX HE MOCTYIIAJIO.

ESO

ESO



[KOCMOHaBTVIKa

Endecavour:

MHCCHA MPHUKAKOYDYEHMA MM

]’HaTTJI Endeavour, Bbimosi-
HABIIMI IIOJIET IIO IIPOT-
pamme STS-118, 6JaronoayvHo
npu3eManicsa Ha Mbice KanaBepad
21 aBrycra B 16:32 UTC (19:32 mo
K1eBCcKOMYy BpemeHu). Ha 3Semuro
BO3BPaTUJINCh acTpoHaBThl CKOTT
Kenmn (Scott Kelly), Hapabz Xobo
(Charles Hobaugh), Tpeticu Koanny-
a5 (Tracy Caldwell), Pugapn Mac-
Tpayuno (Richard Mastraccio),
Hentcunn Yuabamc (Dafydd Willi-
ams), Bapbapa Moprar (Barbara
Morgan) m OasmuH [pro (Alvin
Drew). ITponomskuTeIBHOCTD UX II0-
JeTta coctaBuya 12 cyrok 17 u 55
MuH. HecMoTpsa Ha omaceHus, BbI3-
BaHHbIE IIOBPEXKAEHUEM TEPMOU30-
JIAIMIOHHOTO IIOKPBITUA KopabJss Bo
BpeMs cTapra, [IocajKa IIaTTJja Ha
mbice KanaBepaJs npomna 6e3 mpob-
aem. IIpobonHa mouTn He M3MEHMJIA
cBoeil (POpMBI mOCJE BO3AENCTBUA
IJIOTHBIX CJIOEB aTMOC(EPHI.

Endeavour craproBaJs ¢ KocMmo-
npoma Ha mbice KanaBepad 8 aBryc-
ta B 22:36 UTC.! C MexayHapos-
HOJ KOCMMYECKOJ CTaHIMel OH ObLI
cocTeikoBaH ¢ 10 mo 19 aBrycTa. Bo
BpeMsdA BBIIOJHEHUS IIPOrPaMMbl
oJjieTa SKUIAXK COBEPIINJ YeThbIpe
BBIXOJla B OTKPBITBINL KOCMOC, yCTa-
woBuJs Ha MKC depmy SH, samennsn
CJIOMaHHBI TMPOCKOII, IIOJTBEP NI
3 (PEeKTUBHOCTE HOBOJ CUCTEMBI
sHeprocHabyxeHua martiaa. 17 aB-
rycra Bapbapa Mopran u npyrue
4JIeHBbl DKUIIAYKA IIPOBEJU YPOK C
opbuTeI, OTBEYadA B IIPAMOM ddupe
Ha BOIIPOCHI IIIKOJIbHVKOB U CTYI€H-
TOB. OTOT YPOK CTaJl 4acThio obpa-
30BaTeJbHOI mporpaMMbl NASA,
HPOAOJIYKAIOIIEN IIPOEKT "YUmreb
B KOocMoOce", KOTOPBIil ObLI BpeMeH-
HO npekpales B 1986 r mocie ka-
Tactpodsr marrtiaa Challenger u
rubesu Kpucrer MaxOanud g
(Christa McAuliffe), nybiaepom ko-
Topoi Obly1a Mopras.

Mpwueensa npomna He 6e3 0CJIOXK-
HeHu. Emte 3a mosroza go 3amycka
NASA CTOJKHYJAChb C LIEJBIM PdA-
OM HENPUATHOCTEN, BLI3BBAHHBIX B

- OCHOBHOM 4YeJIOBEYEeCKIUM cbamo—

poMm. B xoHIle nioJsa O6b17I0 00HAPY-
JKEHO HapylIeHNMe [epMeTU3alun
kabuHBl IIATTJA, AJA yCTPaHeHud
KOTOPOT0 IPHUIIJIOCh YCTAHOBUTH Ha
HeM BO3JYIIHBI KJIalaH, JeMOHTH-
poBaHHBI ¢ yesiH oka Atlantis. V3-
3a TMX pabor crapr ObLI mepeHe-
ceH c 7 Ha 8 aBrycra. 11 aBrycra BO

" BMB Ne8, 2007, cTp. 19



HoBocTn, coobLeHus

BpeMsdA LITAaTHOrO 0030pa IOoBep-
XHOCTM IIATTJa 4YJEeHbl IKUIIANKa
MEC zamerusn Ha ero TeIJiou3o-
JALMOHHOM IOKPBITUM TPEIIUHY,
IIPEeNIOJIOKUTEJIbHO BBI3BAHHYIO
yoapoM KyCKa MOHTAKHOM IIeHBHI,
OTKOJIOBIIIETOCH IIPYU B3JIETE C IJIaB-
HOro TomJMBHOro Oaka. Tpemmua
IIpUBJIEKJA BCceobIllee mpucTaabHOE
BHUMaHMe, Tak Kak B 2003 r. momo6-
HOe IIOBpeKJIeHNe IIPUBeJIO K Tube-
an kopabasa Columbia. IIposens
COOTBETCTBYIOI)E VCIIBITAHNUA, PY-
kKoBozncTBO NASA kBaaupuuupo-
BaJIO IOBpEKIEHNe KaK He IIpeJ-
cTaBJIAIOIIlEe ONlacHOCTHM. 15 aBryc-
ta Puuapn Macrpauuno un Kieiiton
AHzepcoH OBbIIM  BBIHYKJEHBI
IpepBaTh BBIXOJ B KOCMOC U Bep-
HyThca Ha MKC, Tak Kak B mepyaT-
ke MacTpauuno oOHapyRUJICA pas-
pbiB. Hakonern, 19 aBrycra NASA
IPUHAJA PelleHre BEPHYTh MIATTJI
Ha 3eMJIIO Ha JeHb paHbllle, TAK KakK
CYIIeCTBOBAJIA OIIACHOCTH TOTO, YTO
OPUOIMMKAIOMMIICA K T00epeskbio
Dyopuas! yparan "JIue" nomemntaeT
pabore LieHTpa ynpaBJIeHUA I0OJIe-
TaMI.

Cnepyromasa skcnegnnmda, STS-
120, mosskHA OTIPABUTHLCA B KOCMOC
Ha kKopabise Discovery B okTAOpe
2007 r. ITesbro »TOI MuMccun Oygner
JOCTaBKa ¥ MOHTAMK M3TOTOBJIEHHOTO
B VTanuu coeiMHUTEIBHOTO MOLY I
Harmony (I'apmonnsa). Ero ncxonsuoe
oboznauenne — Node 2. CBoe HOBOe
UMA MOAyJb o00pesn OGJsaromapsa
LIKOJIbHUKAM AMepUuKM, cpeaym Ko-
TOPBIX OBIN 0OBABJIEH KOHKYpPC Ha
Jydlllee Ha3BaHMe. VIMA MOZAYyJIO
IPEeAJIOKUIN Cpaldy IIeCcTb TPYII
VYEHUKOB.

Yrobbl co3maTh OJIAronpUATHBIE
yCJIOBUA AJA CTBIKOBKM ¢ Harmony,
srunax MKC (Pemop Opumxus,
Ouer Koros, Kaneriton Arnepcon) 30
aBTyCTa C IIOMOIIBI0 MaHMUITYJIATOPA
KOCMMYECKOJ CTaHIIMM ITIPOBEJIN OIle-
panuio I0 IepeMeIleHNI0 repMoa-
mantepa PMA-3 — CTBIKOBOYHOTO
MeXaHM3Ma, K KOTOPOMY KPEeNuJICh
IOocTaBJsgeMble MIATTJIAMM €BpoIeri-
CKMe JiabopaTopHbIE MOAYJM — Ha
HaJQVPHBIA (HUKHNMIL) y3eJs. HoBblit
MOJAYJb IIPUCOEAVHAT K MOZYJIO
Unity ¢ nomoribio 60KOBOTO CTBIKO-
BOYHOTO y3Ji1a, e paHee ObLI ycTa-
HOBJIEH repMoajianTep.

ITo mamepuanam NASA
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- C ucrosb30BaHNEM MaHMhynﬂpoa warmna

AcTpoHaBT fevigpuan Ynabamc 3aHAT
rMpockoria Bo BPpemMsi BTOPOro BbixO4da B

IKUNax cootorpaguposasn rospexzeHue 06LunBKy.

Yparan "[inH" ¢ 6opta MKC.

BCEJIEHHAS4, npocTtpaHcTBO, Bpemsi, Ne9*2007




HosBocTn, coobLLeHms

B NMogmockoswe npowen MexgyHaPOgHLIM ABUAUMOHHO-KOMUYEeckuin canoH MAKC-2007

21 mo 26 aBrycra 2007 r. B moz-
MOCKOBHOM JKyKOBCKOM IIpO-
meJt 8-11 MesxIyHapoHbI aBMaIVIOH-
HO-KocMmdeckuii casor MAKC-2007.
3a LIecThb JHEel ero nocetuo boJsee 600
ThIC. YesioBeK. Cpeny OCHOBHBIX 'IO-
CTVKEHMIT" cajloHa CJIeLYIOIye: pe-
KOPIHOE KOJIMYECTBO YIACTHIKOB, KOH-
TPaKTHI HA CyMMy OoJiee 3 MJIpPZ. J0JI-
JIapOB, TUTAHTCKME aBTOMOOMJIbHbBIE
IIPOOKM ¥ OTPOMHBIE OYepeay B MecTax
[IPOITYCKa YYaCTHIKOB ¥ [IOCETUTEIIEN.
B pabore cajoHa DpMHUMAIN
yuacTtue okoJio 800 poccuiickux u 3a-
pyOesxHBIX KoMmIaHuii. IlepBble Tpu
naa MAKC-2007 ObLT OTKPBIT TOJIBKO
JIJIA CIIeI[MaJIICTOB, a B IIOCJIeAHIE —
JIJIA BCEX JKeJAIOIINX.

Ha MesxnyHapogHoM
aBMAKOCMUYECKOM  CAJIOHE
MAEKC-2007 cocrosiachk KO-
POTKasA BCTpedYa IPeMbep-
MVHMCTPa ¥YKpanHb! BukTopa
fAnyKoBMYa ¥ mpe3upeHTa
Poccuiickoin Deneparin
Baagyvipa ITytmaa. Poceri-
cxuit ITpesuieHT 03HAKOMILI-
CA C YKPaMHCKO 9KCIO3MII-
€l B COIPOBOMKIEHMI IIpe-
MbEP-MVHICTPA ¥ KpaHbL

OpraHnsaTopoM cJeny-
rorrero aBuacajyiosa MAKC-
2009 Bmecro OAO "Asua-
caJsion” HasHaueH "Pocobo-
POHBKCIIOPT".

"Cnetic-Ungpopm"

lMpembep-mMuHNCTP YkpaviHbl BukTtop SIHykoBuY
Ha MAKC-2007.

Pocenmnckmin "MpotoH-M" ¢ anoHckUm cnytHukom Ha 6opTy ynan 8 40 km
OT KO3QXCTOHCKOro ropoga [e3KasraH

OJIOMKM  paKeTbI-HOCUTEJIA

"IIporor-M" ¢ ADOHCKUM
crryTHnKoM cBasu JCSat-11, Heynad-
HO 3anyuieHHON ¢ Bajikonypa 5 cen-
T0psa B 22:43 UT (6 cerTadpa B 02:43
II0 MOCKOBCKOMY BpPEMEHN), yIIaJau B
GesmonHOoM paiione Kasaxcrasna.
"OpMeHTMPOBOYHOE MECTO IaJeHUA
aBapMIHOV pPaKeTbI-HOCUTEJd —
40 K1JIOMETPOB I0ro-3anajgHee ropoa
Isxe3kasran', — TOBOPUTCA B CO0D-
mienmy MYC KaszaxcraHa.

Ilo mammbIM Pockocmoca, aBapus
npoun3sounuia Ha 139-71 cekyHze moje-
Ta Ha BbIcOTe 76 KM BO BpeMs paboThl
IBurateJien BTopoi cTyneHu. Ilo
IpeABaPUTENBHBIM JaHHBIM, IIajzie-
ane PH "IIporor-M" npousorrio n3-
3a OTKas3a PYJEeBBIX MAalIIMH, KOTO-

pble ympaBiaau BeKTopoM TAru. Ha
MOMEHT CTapTa B paKeTe HaXOIu-
JOCb OKOJI0O 649 TOHH TOKCUYHOTO
TOIJINBA (OVMETUITUIPABUH, U3BEC-
THBIMI TaKyke II0J Ha3BaHMEM ' TeIl-
Tia'"), Ha MOMEHT IIaJeHIA — OKOJIO
219 ToHH.

Ha mecre nagenua B YJabITayCKOM
parione KaparamguHckoi obisacTn
Kazaxcranma wHaiigensl 0Oosaee 20
pparMeHTOB PaKeTbI-HOCUTEJIA, a
TaKkKe ODHapysKeHa BOpPOHKA Iua-
MeTpoM 45 M u roryouHo 20 M.

IIyckoBble yCayru C MCIIOJIb30Ba-
HueMm Hocutessa "IlporoH" mpenocra-
BuJia Kommauusa International Launch
Services (ILS) — coBmecTHOe mpen-
npuarue Space Transport u IlenTpa
uMmeHn Xpynndesa ¢ PEK "Oneprusa”.

C 1996 r. B pamkax ILS BrImosnHen 41
KOMMepuecknii 3amyck "IIporona".

IIpaBurenscTBo Kaszaxcrana co-
31aJI0 CIIENMAJIbHYI KOMMICCHUIO II0
olLleHKe yIriepOa, HAaHECEHHOTO aBapy-
ent. IIpaBurensctBo PP pacnopssxe-
aueM Nell90-p ot 8 cenTadbpsa obpa-
30BaJI0 POCCUIICKYI0 KOMMCCHUIO II0
paccienoBaHMIO IPUYMH U OLEHKE
IIOCJIEICTBUI aBapuUy PaKeThI-HOCH-
Tend "IIporor-M".

CoBMecTHBIM pemreruem Harmo-
HaJIbHOTO KOCMMYECKOIO areHTCTBa
Kazaxcrana n PenepasibHOrO KOC-
MMYECKOT0 areHTcTBa Poccuu 3amyc-
ku PH "IIpoTon" u Bcex ee moamudpu-
KalMil IPYOCTaHOBJIEHBI.

PIA "Hosocmu"

Mepsoin crapT ykpanHekon PH "Unknon-4" 3annonmporsaH Ha 2010 rog

27 mmo 31 aBrycta 2007 r. cocTo-
Ancs Busut geseramym HKAY
BO IJIaBe C ['eHepasIbHBIM AVPEKTOPOM
IO.C.AnexceeBblM B DPenepaTrBHYIO

Pecnybauky Bpasnins.

OCHOBHOI% 11eJIbI0 IPeObIBaHUA Je-
aeranyy HRKAY B r. Bpasumna 6b110
npoBenieHne 3acemaunit OOmux cbo-
poB u CoBera AMPEKTOPOB

Bpas3unnbckuii ryckoBou LLIeHTp AJlkaHTapa.

COBMECTHOTO IMPEANPUATIAA
"AJskaHTapa IukioH
Crmeric" (AIIC), a Takske 00-
cysKIeHue xoza pabor 1o
npoerry "Iukiaon-4". Pe-
meHreM OOIIX c60POB ObI-
Ji HasHadeHbl 4yeHbl Co-
BeTa IMPEKTOPOB 1 PrHaH-
COBOTO COBETa, yTBEPIKIe-
HBI OCHOBHBIE HAIIPABJICHNA
EeATEJIbHOCTY KOMITAHUN 1
paccMOTpPeHbl BHYTPEHHME
PerJIaMeHTUPYIOLIIME TOKY-

BCEJIEHHAS, npoctpaHcTBO, Bpemsi Ne9*2007

MEHTEBI AJId ee (PYHKIMOHNPOBAHNUA.
C 1esbi0 yCKOPEHUs IPoIecca co-
3/1aHUA HABEMHOTO KOCMUYECKOTO pa-
kerHoro kommexkca (KPK) "ITukimon-
4" B IyCKOBOM LIEHTPe AJIKaHTapa 00-
CYSKJIEHO U IPUHATO PEIIeHye O Mpo-
BeJIeHNM B OJvsKaiiiiee BpeMs KOM-
IeKca paboT [0 PEeKOTHOCIIMPOBKE 1
KapTorpadpMpoBaHMI0 yIacTKa Mec-
THOCTM, BbIJIEJIEHHOTO MIPaBUTEJbLC-
TBOM Bpasmimm Ajs CTpOUTeIbCTBa
CTapTOBOTO KOMILJIEKCA. SallIaHupo-
BaHHBII KOMILIEKC PaboT IT03BOJIUT
C03/aTh HA3EeMHYIO MHPPACTPYKTYPY
KPK 1A ocyumiecTBJIEHUS II€PBOTO
IIyCKa pakeTbl-HOCUTENA ' LMKII0H-4"
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HoBocTn, coobLLeHms

[nasa Pockocmoca 0 NepcneKTUBOX KocMnyeckoro kopabna "Kavnep”

I‘naBa Pocrocmoca AnaTtoymii Iep-
MIMHOB 3adABWJI KypPHAJIICTAM Ha
aBrakocmmgeckom casiore MAKC-2007,
4TO IUIaHbI ITosieToB Ha JIyHy m Mapc
JIOJKHBI OBITh HAYYHO OOOCHOBAHBL "B
TIocJIeiHee BpeMA ObLJIO MHOTO PasroBO-
POB O IIPOMBIIIIIIEHHOM OCBOEHIMII KOCMO-
ca, o roJtetax Ha JIyny n Mapc. Mapce —
9TO Hallla rojydasd Medra, HO HeJb3d
OITyCKATBHCA 0 aBaHTIOPU3MA ", — 3aABILIT
OH Ha IIpecc-KOH(epeHIpM ¥ oOaBIII,

YTO CTOMMOCTb OPraHM3aIN IINJIOTUPY-
emoro rosieta Ha Mapce, 1o caMbIM CKpOM-
HBIM OLIeHKaM, cocTaBuia 661 40-50 mutpy,
nmosutapos CIITA. "Brompxker Halest crpa-
HBI, MOJKET ObITb, M1 BEIIEPIKAJI OBbI 3TO, HO
OHOIPKET KOCMITIECKII HE BBIIEPIKUT ) —
oTMeTII IiaBa Pockocmoca.

OrBeuass Ha BOMPOC O IEPCIEKTMBAX
KOCMITIECKOrO KOPadJIA KPbLIATON CXEMBI
"Kmmep", AJIlepMmHOB cOOOIIAII, YTO
JAHHBIA IPOEKT He IIPOLLIe]T HVl OZIVH Hayd-

HO-TexHyIecKuii coset. I1o ero cioBam, B
MIMpPe CYILECTBYET "KJIAJ0MIIE IIPOEKTOB
KpbLIAThIX Kopabeit'. "Or 8 mo 12 tmmos
TaKMX KopaOJieii co3maBasmick. K cosxae-
HVIIO, HVI OJJHA V13 9TVIX CXEM, 33 VICKIIFOUe-
HIEM aMePMKAHCKOIO 'TIATIVA", He TIpy-
JKIJIACh ', — CKaszaJl IyiaBa Pockocmoca,
rorryTHO oTMeTyB, uyto CIITA Taxske pe-
LIJIV CO3[IABATh CBOV HOBBIA KOPaOJIb He
TI0 KPbLIATOM CXeMe, KaK y 'TIIaTIVIA", & TI0
KAIICYJILHOM, KaK y poccrrickoro "Coroza'.

B Esnatopum npowna 7-a YKpanHKOn KOHPpepeHUMA NO KOCMUYSCKUM UCCNZQORAHMAM

@ 1o 8 centabdpa 2007 r. Ha TeppU-
opru HamyoHaJIbHOTO IIeHTpa

YHPaBJIEHVI U VICIILITAHMI KOCMITIECKIIX
cpencte mon Ermatopuert (AP Kpbiv,
YxpanHa) mnpommia 7-9 YKpauHCKad
KOH(pEpEHIMA 10 KOCMIYECKVIM VICCIIe-
Josaryam. Opra"nsaTopamy KOH(PepeH-
v BeIcTyrnw HarmonaabHoe KocMu-
yecKoe areHTcTBO YKpamubsl (HEAY),
CoBET 110 KOCMITYECKVIM VICCJIEIOBAHIIAM
HarmonasHo akageMmyt HayK Y Kpan-
wel (CKMI HAHY), VHCTUTYT KOCMU-
yeckux vceaenosannii HAHY-HEKAY.
Ha xoHpepeHImm ObL 3aCITyIIIaHbI
15 ryteHapHBIX JIOKJIAI0B BEAYIIINX yUe-
HBIX VI CIIEIMaJICTOB 13 YKpauHbl, Poc-

cuy, BesukoOpurammm u
Hopgervm. Bosree 200 yJac-
THMKOB 00CYZWJI Ha BOCBMI
CEKIAX aKTyaJIbHbIE IIP00-
JIEMBI COBPEMEHHBIX KOCMII-
JecKux mcciyenoBanmit. IIpo-
BEJIEHBI JIBA KPYIJIBIX CTOJA
10 0DCY?KIEHNIO TIEPCIIEKTVB
MESKIYHAPOIHOIO COTPYIHN-

Ha koHpepeHLmn B EBNaTtopuickoM KOCMUYECKOM LIEHTPE.

YecTBa B PaMKaX IIPOEKTa
"IOHOCAT", a Tak:ke yyactud YKpa-
MHBl B MEKJIYHAPOJHOI IIPOrpaMme
EXPLORATION. B pamrax KoH(e-
PEHIM TIPOILI CJIELYIOIE MEYKIY-
HAPOJHBIE IIKOJIBI-CEMIHAPEL IJIA MO-
JIOJIBIX YYEHBbIX: [IepPBbIiI — II0 TEMe

"VIH(popMAaIMOHHbIE TEXHOJIOIV B KOC-
MITIECKNX JICCIIEZIOBAHNAX ; BTOPO —
I10 BOIIPOCAM F€OKOCMITIECKIIX VICCIIEI0-
Baumii (GEOSPACE RESEARCH, the
First EISCAT — Ukrainian School).
"Cneric-Ungopm"

3anyckm pakeT-HoaTenen "Coros-CT" n "Bera" ¢ koamogpoma Kypy sannaHmposaHsl Ha 2008 rog

HepanZ 3aIlyCK POCCUVICKOM pa-
ketbl-HOCUTeNA 'Coro3-CT" c
MIPVBKBATOPMAJIBHOTO KocMonpoma Ky-
Py Bo cbpaHIty3cKoii I'Brane HaMedeH Ha
Mapr-anpesb 2008 . O6 aTom coobrrpin
Ha aBmakocMurdeckoM cajsione MAKC-
2007 rmaBa EBporeiicKOro KoCMmIecKo-
ro arenTcTBa (ESA) Man-iKak Jopren
(Jean-Jacques Dordain).

"OTOT 3aIllyCK BO3MOYKHO OCYIIIeC-
TBUTH yoke B Mapre-anpese 2008 roxa,
U 9TO ABJIAETCA BAYKHENIIM DTAIIOM B
HalreM coTpyaHndectse ¢ Poceneit”, —
ckaszaJi JlopzeH.

KoHTpaKT Ha ITepBbIe YeThIPE 3aITyCKa
€BPOIIEICKIX CI[yTHVKOB C IIOMOIIIBIO
poccmickoro Hocutess 'Coros-CT" ¢ Koc-
mozpoma Kypy 6wt mogrmicar Pockocmo-

coM M KoMIaHuelt Arianespace 19 yrona
Ha aBMaKOCMITdeCKoOM caJsioHe Jle-Bypoke.
Kaxr coobmmn rmaBa ESA, mepsbii
3aITyCK HOBOTO EBPOIIEVICKOTO HOCUTEJIA
JIETKOTO KJlacca Vega 3aIlJIaHMPOBaH Ha
koHer; 2008 r. "PasroHsbni 0JI0K 18 9TOi
PaKeThI HaM IIPEeIOCTABIIAET Y KparHa, a
TOIIMBHBIE Oakyu — poccurickoe HIIO
umenn JlapouknHa", — 100aBIIT OH.

Cocroanocb 3aceqaHme POCCUNCKO-YKPAnHCKOM [Togkommccnm No coTpygHmnyecTsy B chepe

4C€HTﬂ6pH 2007 r. B EBnaTopumy roz,
IIpesiceaTeIbCTBOM IIEPBOIO 3a-
MecTuTeNA ['eHepaJIbHOTO AVIPEKTOpa
HEAY BI'KomapoBa ¥ 3aMeCTUTEJA
pyxoBoguTena PenepasbHOTO KOCMYI-
JecKoro areHTcTsa Poccrickoit Dene-
pamm (Pockocmoc) IOJIHocenko co-
CTOAJIOCh YeTBepToe 3acemanne ITogko-
MVICCHVI ITO BOIIPOCAM COTPYZIHIYIECTBA B
cdpepe KOCMITIECKOI ITPOMBIITITIEHHOCTH
KomureTa 1o BormpocaM SKOHOMIHYECKO-
IO COTPYAHMYIECTBA YKPaVHCKO-POCCIU-
ckort MesKrocyapCTBEHHON KOMVCCHIL
Ha zacenmanum paccmorpenu axkTy-
aJIbHbI€ BOIIPOCHI I ITIePCIIEKTUBBI COT-
pyZAHUYECTBa, B YaCTHOCTU TaKUe:

KOCMNYECKOW NPOMbILNEHHOCTU

— pas3BuUTHE COTPyAHMYECTBA IIO
hopMUpPOBaHMIO HAa3€MHON MHppPac-
TPYKTYPBI Ha TEPPUTOPUM Y KPauHbI 1
Poccuiickont Peneparyy, KoTopas I103-
BOJIUT ODECIIEYNTDH VICIIOJb-

MeSKIYHAPOAHBIX HAYIHBIX ITPDOEKTaX.

Ouepennoe sacenanme Ilogxommic-
CUM 3aIlIaHMPOBAHO IIPOBECTM B IIep-
BoM kBapTaje 2008 r. B Mockse.

30BaHUIE HaBUTAIIVIOHHBIX
CIIYTHMKOBBIX CUCTEM pPOC-
CUVICKVIMIU ¥ YKPaVHCKUMU
IoTpedbuTeraMy;

— JICIIOJIb30BAHME TEXHN-
Jeckux cpencts Harmonains-
HOTO IIEHTPa YIIPABJIEHUA U
VICTIBITAHMI ~ KOCMMYECKUX
cpenctB (r. EBmaropmsa) B
IEePCIEKTVBHBIX POCCUICKIX,
POCCUIICKO-YKPAVHCKIIX

BCEJIEHHAS, npocTpaHcTBO, Bpems, Ne9*2007

lMoanvcaHne UTOroBOro MPOTOKO/a POCCUKCKO-YKPauH-
U CKOV MOZKOMUCCUN.
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/ICTOpWSI KOCMOHEBTUKN

IIoJIETLI KUBOTHLIX B KOCMOC

Amutpuii POro3avH,
"BceneHHasi, NpoCcTpaHCTBO, BPeEMS”

Cobaumin "Bocxog"

IInnorupyembix Kopabieir "Boc-
xoxn" mepBOHAYAJIbLHO COOMpPAICh 3a-
IIyCTUTh LIeJBbIX ceMb IITyK. Ilocie
noJsietoB "Bocxonma" u "Bocxoma-2" B
1965 r. HayaJach IIOATOTOBKA K 3a-
nycky "Bocxoma-3" ¢ mporpammoit
Hay4YHBIX JCCJENOBaHUl AJINTEJNb-
HOCTBIO 10-15 cyTok. Ero crapr 6v11
Ha3Ha4eH Ha HOoAOpb 1965 r. Ho k To-
My BPEMEHJ) CTaJI0 OYEBUIHBIM OT-
cTaBaHye OT rpaduKa IOATOTOBKMU
Kopabiia. C ono3gaHmeM mocTyraia u
Hayd4Had annaparypa. Ilocie cmepTu
CIL.KoposeBa Hay4YHYI HacCTb IIPO-
IpaMMbl 3KCIEAMIINY OTMEHMJN, a
SKMIaku nepecdopmmposasn. Briio
IIPUHATO PelleHNe: oJeT Ha3HAUNUTD
Ha BTOpPOI KBapTasJ 1966 r. mo BoeH-
HOJI IIporpamMme, IJIUTEJBHOCTBIO IO
20 cyToK.

J1a oTpaboTKM OCHOBHBIX MOMEH-
TOB O0ecCIleYeHMd JJIUTEJBHOIO KOC-
MMHECKOTO [T0JIeTa IIJIaHMPOBAJICA II0-
JeT cobak Ha MOAMQPUIVPOBAHHOM
muoTupyeMom Kopabite. IIporpamma

| — b.6.Eropos ¢ Yronebkom n Betepkom B ne-
pvosa roaroToBKY 3KCriepumeHTa Ha 6opTy
6uocnytHuka "Kocmoc-110".

Il — A.A.Kucenes n 6.5.Eropos ocmaTpuBaoT
cobayex.

Il — Yronek nocne rnonera.

IV — PeasnbHO netaBLUnii CriycKkaemblvi arna-
par kocmu4deckoro kopabas "Kocmoc-110"
3KB Ne 5. KpynHbivi nnaH ckagaHapoB cobak

IIOATOTOBKM ¥ IIPOBENIEHNs 22-CyTOU-
HOTO IoJieta OmuocmyTHMKA ObLIa pac-
CUYMTaHa Ha JIBa roJia, HO COTPYIHUKN
naboparopun 295, BosrsiaBiasgeMoit
KaHAMIATOM MEIMIMHCKUX HAYK
Agexcanagpom AujekceeBuueM Kuce-
JeBBIM, ¥ CEKTOpa, PYKOBOAVMOTO
IIEPBBIM B MUpE BpPadOM-KOCMOHAB-
ToM Bopucom Bopucosuuem Eropo-
BbIM, BBIIIOJIHIJIV €€ ME€Hee YeM 3a I'OJ.

s ocyliecTBJIeHUA  IIOJIeTa
IPUILJIOCE pa3paboraTe HECKOJIBKO
HOBBIX MeTOIUK. B wacTHOCTH, perte-
HO KOPMUTB CODAK B KOCMOCE MICKYyCC-
TBEHHBIM 00pa3oM — depes PUCTYIy
B sKeJsryake. C 5TOI 11eJIbI0 CJIeZ0BAJIO
pas3paboTaTh AJIA HUX CHENVAJIBHYIO
TOMOT€HM3MPOBAHHYIO NI, YTOOBI
OHa TIONajaJja B YKeJIyJOK ITOPIIMAMIL
IIepen mosieToM cobax OIEPMPOBAJIN:
JleJlayiyl TaCTPOCTOMMIO C BBIBOZOM
ucTyJIBI, JEBYIO COHHYIO apTepMIO
BBIBOAVIJIVI B KOKHBIM JIOCKYT (IJisd
puKrcay MaHMKETbl ¥ M3MEPEHUT
apTeprabHOTO AaBJIEHNA), IIPOU3BO-
IV BYKMBJIEHVIE DJIEKTPOJA B 00-
JacTb KapOTUAHOTO CMUHYyCa M IIOJT-

KOKHBIX ORI-aiaexTponos. MHuBor-
HBIM B3KUBJIAJIN COCYAVCTbIE KaTeTe-
PBbI B BEHO3HOE I apTepuaibHOE PyC-
JIO AJIA BBeJNeHMA (papMaKoJoryudec-
KX CPeICTB ¥ B3ATUA IIPOO KPOBU U
Jlaske [eJiaJiy aMIIyTalMi0 XBOCTA.
OTa HeoObluHasA Mepa Oblia BbI3BaHA
3aKJIOYEHJEM CIEIVaJVICTOB IIO
$KVIBHEOOECIIeYeHNI0, TOCYMTABIINX,
YTO XBOCTBI MeIIaloT IIPMHYANTEJIb-
HOV BEHTUJIAIUNM U OYMICTKE KOHTel-
Hepa. Beero naboparopuda 295 noxro-
TOBIJIA K 3aIlyCKy Ha OmocmyTHUKe 30
cobak, yby "HazeMHbIe" IIOKa3aTeJn
He OTJIMYAJIVICh OT HOPMBIL.

22 peBpaa 1966 r. B mporiecce nox-
roToBKM K mosery "Bocxonma-3" ObLa
3anymieH OecnmMJyIOTHBIE  KOopabib
"Bocxon", MOIyYMBIIINIL TIOCJIE BBIXO-
Jla Ha opbuty HasBaHue "Kocmoc-110".
Ha ero 6opry Haxommncs cobaxkn Be-
TepOoK 1 YroJiek. [Ipuyem emie 3a napy
YacoB [0 crapTa YToJIeK 3BaJiCA
CHEe’KKOM, HO, TaK KaK OH ObLT TE€MHO-
TO OKpaca, ero B IIOCJEeNHVII MOMEHT
nepenMeHoBasy. Kopabipb BeIIIes Ha
opbuty c BbicOKMM aroreem (904 xkm)

BCEJIEHHAS, npoctpaHcTBO, Bpemsi Ne9*2007




[ToAeTbl XKMBOTHBIX B KOCMOC

JJI TIPOBEPKM BJIMAHNUA PalVallVIOH-
HbIX IIOSICOB Ha OpPraHM3M KVBOTHBIX.
3aBepuuB 22-CyTOYHBIN IIOJIeT, 16
MapTa nociye 330-ro BUTKa CIIycKae-
MBIIT aNllIapaT yCIIEITHO IPU3EMIIMJIICS.
Korga c cobax cHAMM KalIpOHOBBIE
KOCTIOMBI, Bpauu yBUIeJV, YTO OJIV-
TeJIbHBI/ II0JIET 10 opbuTe, BBIXOJA-
11T 3a IIpesiesibl BHYTPEHHNX Paaya-
IVIOHHBIX IIOACOB, KMBOTHDBIE IIepe-
HEeCJIM TsAKeJ0. Y HUX IIOYTH He OoCTa-
JIOCh IIIEPCTY — TOJIBKO rOJIasd KOXKa,
ompeJsiocTu 1 fmaske npogiesxkun. Coba-
KJ HE CTOSAJIM Ha HOTaxX U ObLIO OYeHb
cyabbivy, y 00enx ObLIO CUJIBHOE Cep-
ZebuenHye, OHM VCIIBITBIBAJIV IIOCTO-
AHHYIO "KaskIy. MenykaMm IIPUIIIIOCHh
IIPOBOOUTD CIIelMaJIbHbIe pea6I/IJ'H/ITa—
LIVIOHHBIE TIPOIEAYPHI, Oarogapsa Ko-
TOpPBIM YroJeKk 1 Berepokx OvICTpO
IIOIIPaBMIIVICE. depe3 HEKOTOPOe Bpe-
MA VM YIAJIAIN $KeJIy JOUHbIe (PUCTY-
JIbI, OHJ Ha4aJiyi eCTb CaMOCTOATEJb-
HO, a 4epe3 Mecdl] yJaJui KaTeTe-
PBI, 1 OHY 6€TaJIy 110 TEPPUTOPIY MHC-
TUTYTa, KaK OOBIYHBIE JIBOPOBBIE CO-
O6axu. BocoencTBuy OHM TaJIy1 310PO-
BO€ ITIOTOMCTBO ¥ IIPOKIJIV B BUBA PV
VHCTUTYTAa JI0 KOHIIA CBOVX JTHEJL
Opnako B cepenmue 1966 r. mpo-
rpamma "'Bocxox" Oblia 3akphITa,
CO3JaHMe ¥ M3TOTOBJEHME KopabJeii
npekpalieso. IIoATOTOBJIEHHBIN K
crapry nmnotupyembiii KK "Bocxoz-
3" Tak u He ObLI 3amyIieH. Kpome He-
ro, OBLIV OTMEHEHBI TaKKe 3allJIaHV-
POBaHHBIE Ha IOCJIENYIOIINX KOpad-
JIIX DTOM CEPUM IOJIET KEHCKOTO DKV~
Iaska C IEPBBIM B JMCTOPUM KOCMO-
HaBTVUKM BbIXOZOM JKEHIIVHBI B OT-
KPBITBII KOCMOC 11 3aTEM 3aIIyCK By X-
mectHoro KK ¢ MemmumHCKOI mpo-
IpaMMOIl JCCJIeJOBaHMI, BKJIIOYaB-
Ieii IIpoBeJleHMe XMPYPIrU4IecKon
omnepanyy B yCJIOBUAX KOCMIUYECKOTO
I10J1eTa HaJ IIOAOIIBITHBIM KVBOTHBIM
(xpoamukom). ITo aTo¥ TIpOrpamMme ro-
ToBuiica Bpad IOpwmit AJsiekcaHApO-
Bud CeHKeBUdY, CTABIIMII BIIOCJEC-
TBUNM M3BECTHBIM IIyTeIleCTBEHHI-
KOM, Benyumm Tejenepenaun "Kiayo
IIyTelIeCTBeHHNKOB". Bblan mcKIIIo-
YeHbl M3 IJIAHOB TAK/KE IIOJIET HAJIA
VICIIBITAHUI B YCJIOBMAX OTKPBITOTO
KOCMOCa CpPEeJACTBa IePeIBUKEHNA
KOCMOHABTa ¥ DKCIIEPVMEHT II0 CO3-
JIaHVIO VICKYCCTBEHHOJ CUJIBI TSAMKEC-
i mytem 3akpyTku KK "Bocxox', co-
€IVIHEHHOTO TPOCOM C 3-71 CTYIIEHbIO
PaKeTBbI-HOCUTEJI.

BbiBo3 PH YP-500K ¢ kopabnem 7K-J11 Ha
CTapTOBYIO MO3uLUMIO. B ronoBHov yactv pa-
KeTbl BUAHbI ABUraTesIn CUCTEMbI aBapPUIHO-
ro cracerusi (CAC).

(lyHHLIe Yepenaxu

T'nmaBHaa 3agaua mnpo-
rpamMMbl JI1 Ob1a 9KUCTO I10-
JUTUYECKasd — OIepPennTb
aMepMKaHIIEB C OTIIPaBKOI
Kcrenuumm K Jlyne; u3 Ha-
YUHBIX 3324 BbIIOJIHANACh
TOJIBKO (POTOCHEMKA IIO-
BEpPXHOCTM HaIIero CIiyT-
HUKa rpu obaete. Ho mo 3a-
IIyCKa KOCMOHABTOB He00-
X0nuMo ObLIO oTpaboraTh
KopabJsb B 0OeCcnmjIoTHOM
BapuaHTte. IlosaTomy mpo-
rpaMMa JIeTHO-KOHCTPYK-
TOPCKMX ucublTaHMii 7K-
JI1 mepBOHa4YaJbHO IIpe-
nycmaTtpuBajya 10 Oecrnm-
JIOTHBIX B3aIlyCKOB, OIUH
mMIIOTUpyeMblit obser Jly-
HbI (HaMedaBIIMiica Ha 26
nioHA 1968 r.), 3aTeMm erre
JiBa 0ECHMJIOTHBIX ITYCKa, a

YeTBhIPHAAIATHIN oJIeT
IOJIKEeH OBLI OIIATH CTaTh
OMJIOTIPYE€MBbIM.

ITomumo perieHnsa 4MCTO
TEXHUYECKNX BOIIPOCOB, IIPECTOSAIIO
U3YUNTb, KAK [EPErpy3Ky IIPU BO3-
BpallleHNM CO BTOPOM KOCMMYECKON
CKOPOCTBIO U pajgMralyioHHadA obcra-
HOBKa Ha JIYHHOJI Tpacce CKaXKyTCA
Ha KUBBIX opraHmamax. Ha sTor pas
II0 COBeTy yd4eHbIX AKaJeMmUl HayK
IJis1 "OMOJIOTMYECKOM WHIAMKAIMN'
Tpacchl B KOCMOC PEIINIIN OTIIPABUTD
CcpeHea3MaTCKUX CTEIHbIX Yeperax:
UM He Tpebyercsa OOJIBIIOrO 3araca
KIICJIOPOZa, OHM MOTYT IIOJITOPBI He-
JleJIi HU4ero He eCcTb U JJIUTeJbHOe
BpeMA HaXOAUTLCA Kak Obl B JieTap-
IMYEeCKOM cHe. Uepemax pasMelian

BCEJIEHHAS, npocTpaHcTBO, Bpems, Ne9*2007

B CIIeI[MaJIbHBIX IIeHaJaxX, I[he W’X
IIPaRTNYEeCKN JIMIIAJIV IIOABUMKHOCTIL.

Ho B rpaduk nosieToB cHOBa BHecCJIa
CBOM KOPPEKTMBBI TEeXHUKa (TOUHEe,
ee Hepnopaborkn). IlepBblil ocTaTOu-
HO yCIIeIITHBI 3aITycK Kopabira TK-JI1
N9 6b11 ocyiectByieH 15 ceHTAbGpA
1968 r. Ha 6opTy KOCMI4eCcKOoro Kopab-
JIs1, Ha3BaHHOTO B reyaT "SoHA-5", Ha-
XOIVMJIACH SKVIBbIE OOBEKTBI: deperia-
X1, APO30(PIMJIbI, MYYHBIE XPYILAKH,
TpaJecKaHIMA ¢ OyTOHAMM, KJIETKU
Xeja B KyJIbType, CEMeHa BBICIINX
pacTeHu’t — MOIIeHNIbI, COCHBI, AUMe-
Hf, BOZOPOCJIb XJIOPEJIJIa Ha Pas3Jyimd-

Konnax BB
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/ICTOpWSI KOCMOHEBTUKN

HBIX NUTATEJbHBIX CpeJax, pasHble
BUJBI JIM30TEHHBIX OAKTEepuUiti M T. II.
ITocye Bo3BpaleHNUa Ha SeMJII0 Uepe-
maxy ObLIV aKTUBHBIMY — MHOTO JIBV-
raJiich, C alleTUTOM eJiif. 3a BpeMsd
SKCIIEPUMEHTA OHM IIOTEPSJIN B Bece
oko0s0 10%. ViccienoBanue KpoBU He
BBIABIUJIO KAKUX-JIMOO0 CYIIIECTBEHHBIX
OTJINYNIL Y DTUX KUBOTHBIX, II0 CPaB-
HEHMI0 C KOHTPOJBbHBIMM. ' 30HA-5"
BIIEPBBIE B MMpe coBepu odjer Jly-
Hbl U 4Yepe3 7 CYTOK IOCJe cTapTa
BepHYyJICA K 3eMJIe, BOlAsA B aTMocde-
Py CO BTOPOV KOCMMYECKO CKOPOC-
TbI0. Bo Bpems mosiera 661510 IpoBeie-
HO cpororpacpupoBaHme Hallel IIa-
HeTHI ¢ paccTossand 85 Toic. KM. OHa-
KO Ha DdrTalle BO3BpAIleHUd U3-3a
ommOKY ollepaTopa HeCcBOEBPEMEHHO

CHumkw JlyHbI v 3eMu, Mosy4eH-
Hble "3oHpamu" n3 Kocmoca.

BRJIIOYMJIACH CJICTeMa aBTOHOMHOTO
yIpaBJeH)sd, YTO IPUBEJIO K IIOCTOSIH-
HOIT paboTe ABUraTess CUJIOBOI cTa-
ommmzanyy. CrenymasncTbl TPYIIIIbI
yIopaBJeHUs M paspaboTyumkm, uc-
I0JIb3ys €eIVHCTBEHHBI JCIIpaBHBIN
OIITYYEeCKMII IPMOOP (COJTHEUHBIN aT-
4nK), OKoJI0 20 YacoB HeIpPepbIBHO
BBIZIaBaJIM IIOCJIeZIOBaTEIbHbIE Pa30-
Bble PaAVOKOMAaHIBI, YTOObI PE3yJb-
TUPYIOIad TATa OBYX JBUTaTeJIeNn
Obl1a HaIpaBJeHA B CTOPOHY SEeMJIIL
IToouepenHo BKJIIOYas MaJible JBUTA-
TeJ OpMeHTaluy CMCTeMbl MCIIOJITHU-
TeJIbHBIX OPraHOB IIPaBOTO ¥ JIEBOTO
b6opTa, OHM IOCTEIIEHHO HabMpaJ He-
00XOIVIMBIT KOPPEKTUPYIOIINII M-
IIyJbC, 00eCIIeunBaloii IoagaHye
K0pabJd B 3aJaHHBIN KOPWIOP BBICOT.
Tem He MeHee, mocazika B IIITATHOM
pariore B RazaxcraHe okasaJach He-
BO3MOXKHOIA, 11 OBLJIO PEIIEHO MCIIOb-
30BaThb BapMaHT C IPUBOJ-

HeHyeM B VIHIMIICKOM OKea-
He. 21 ceHTabpa 1968 r.
CITyCKaeMblii arrapar "S0H-
na-5" BoleJs 1mo OaJIiCTV-
4eCKOM TpaeKTopuyu B aT-
Mocepy 3eMy U IPUBOI-
HUJICA B akBaTopuu VHAmi-
CKOTO OKEeaHa B TOYKe C KO-
opauHatamyu 32°38' [OIIL U
65°33' B K ammapary mo-
pouun cyma AH u BMP
CCCP co cpencrBaMu dBa-
kyanun. 22 centabpa CA

Cnyckaemebivi annapat kopabns 7K-J11 B Bogax VIHawnicko-

ro okeaHa.

ObLT OOHapPysKEH HAYyYIHO-
JICCIE0OBATENbCKUM Cy -
Hom AH CCCP "BopoBuun".
Korga xopabmn mpubsansm-
JIICh K TOYKEe IIOCAJKM, TO
YBUZEJIN, UTO TaM yKe BO-
BCIO OPYZAYIOT aMEePUKAHIbL
Ha tpeboBanma coBeTckux
IOMICKOBMKOB OTOMTHU OT
00'beKTa, IIPUHAIJIEKAIIIETO
CCCP, oun HUKaK He pearu-
poBasM. YKasaHUsS KOMaH-
moBaHusa Obum: "OToOpath
J100011 1[€HOV, BILIOTH JO
npuMeHeHUsa opyskua". o

BCEJIEHHAS, npoctpaHcTBO, Bpemsi Ne9*2007

J9TOro, K C4HacCTbhbIO, OE€JI0 HE€ JOIIJIO:

aMEepPUKAHI[bl JPOTHYJV, II0YYyBCTBO-
BaB, YTO CIIOP YPEeBAT IIepepacTaHleM
B Kyza OoJiee cepbe3HBINI KOH(PJIMKT.
Mopsaxu ¢ coBerckoro xKopabJsa mpu-
TAHYJIM CILyCKaeMbIll anmapaT K 0op-
Ty. HaxonuBImecs B IIIJIIONIKE MaTpPO-
CBI CTaJIVI TOTOBUTB OOBEKT K ITOABEMY
Ha naayOy. Ho TyT oHu ycubinamm,
YTO BHYTpM almapara 4YTo-TO IIyp-
IIINT, a IIOTOM IIOCJIeZI0BaJI 3BYK yAapa.
Onarp mrypiiaHme ¥ OHATb yZHap...
IIpenmosiosxkniy, 4TO Ha amnmnapare,
O4YeBMJIHO, yCTAHOBJIEH CAMOJIMKBIIA-
Top. PaboTer ObLIM IPHOCTaHOBJIEHBI
JI0 TEX IIOP, II0Ka He CBA3AJIICH C yde-
HbIMM, paboraBimvu ¢ "30HIOM-5".
OT HUX MOPAKM y3HAJM, UYTO IIypIIaT
yepenaxy, KOTOpble IIOMEIIEHbl KakK
IIOZOIBITHBIE SKVBOTHBIE B JICIIBITA-
TeabHbII oTceK. CA ObLI IIOOHAT Ha
OOpPT COBETCKOrO 3KCIIEAVIIVIOHHOTO
OKeaHOrpaMyecKoro cyzHa 'Bacu-
st TostoBue" 1 3 okTsAGPs 1968 1. 10-
craBiieH B Bomberi, 0TKyZja caMoJIeTOM
orrpaBieH B MockBy. Uepenax m3-
Bnexksy n3 CA ysxe B MoCKBe, B LIeXy
IIKBOM, u nepemaayu UxX B pacrops-
sKeHye ydeHbIX. IlosleT ObLI IIepeHe-
CeH ueperaxaMy HOPMAaJbHO, HO IIO
HEKOTOPBIM JaHHBIM y OJHOJ M3 HUX
13-3a IIePerpys3Ky, JOCTUTABIIIEN PN
npusemyeHuy 20 enyHMII, BbLIE3 U3
OpOUTHI TJI1a3.

10 HOsAOpsa 1968 r. ObLN BamyieH
TK-JI1 Nel2 ("3oun-6"). 14 HOs6ps KO-
pabisis obseresn JIyHy Ha paccTOAHUM
2415 KM OT IIOBEPXHOCTH U JIBa pasa ee
cororpadupoBall — € PaCCTOAHNUA
9000 kM ¥ IIpM MaKCUMAaJBbHOM cOJI-
skeHnn. Bo Bpemsa Bo3BpallleHnd Ipo-
M30ILJIa pas3repMeTu3anus KopIlyca
CA, maBiieHMe BHYTPM HETo yIaJjo 0
380 MM pT.CT. (BABOE HMKE aTMOC(ep-
HOTO Ha ypoBHE MOps). OTMedaancs u
JpyTyie HEUCIIPaBHOCTM, OJHAKO BDTO
He IIOMEIIAJI0 BIIEPBbIE OCYIIECTBUTD
YIpaBJAEMBII CIIyCK B aTMocdgepe
3eMJ C JCIOJIb30BaHMEM a3pOJMHA-
MIIYECKOTO Ka4eCTBa U COBEPIIINTD I10-
caznry Ha Teppuropuy Coserckoro Co-
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[ToAeTbl XKMBOTHBIX B KOCMOC

Cnyckaemebii annapar kopabns 7K-J11 Ne9
("3oHa-5") B my3ee PKK "SHeprus"”.

103a. Ho Ha 3aKJIIOUNTESIBHOM 3Tale
roJietTa 13-3a I[OBPEKIEHMUA Iapa-
LIIFOTHOTO KOHTEHEePa BOBHUK "KOPOH-
HBII paspAn’, IPUBEIIINI K BbIade
BBICOTOMEPOM JIOKHOJ KOMaHIbI Ha
OTCTPEJI CTPEHT ITapPAaIlOTHON CUCTe-
MBI Ha BBICOTE O KM.

CoyckaeMblii ammapaTr ymajg Ha
TeppuTopMy KocMozpoma BaiikoHyp,
B 16 KM OT CTapTOBOI IJIOIAAKN (IT0-
IOOHBIX CJIydaeB He ObLIO HU 110, HU
nocie). Kopriyc CA mpu nazfeHEny ObLT
CMAT U pa30pBaH, Bce OMOJIOrMYECKe
00BeKTeI Ha OopTy mormbim. Tem He
MeHee, 13 KacceT poroamnmnapara yaa-
JIOCH M3BJIEYD IIJIEHKY ¥ BIIEPBBIE I10-
JIyYUTb BBICOKOKQUEeCTBEHHBIE IIBET-
Hble CHMMKJ 3eMJI U ee CIIyTHMIBI 3
KocMoca. Beero uepes nosnropa mMecAra,
B KoHI[e nekabpsa 1968 r., amepuraH-
CKUIT KocMmdeckuii kopabisb Apollo-8
(oxumnasx — Ppenx Bopwman, Ixerivc
JloBesn, Yunbam AHzepc) He IPOCTO
coBepw 00s1eT JIyHel, HO 1 cesnast 10
BUTKOB II0 CeJIEHOLIEHTPIUYIECKOIE OpOm-
re.! A Bwmae 1969 r. Ha Apollo-10 (sKm-
nasx — Tomac Cradpcpopn, Joxon fdur,
IOmxuu CepHaH) cocTosAnach 'TeHe-
pajibHAsA PErneTuIs’ ¢ MaHEBPUPOBa-
HIEM Ha OKOJIOJIyHHOI opbure 1 oTme-
JIEHVIEM I10CAT0YHOM KaGMHBL

Kopabmp 7K-JI1 Nell, momy4ms-
it HazBaHme "30HA-7", ObLI 3aIry-
meH 8 aBrycra 1969 r. 11 aBrycra on
npoJsietes: B 1230 KM OT JIyHHON IIO-
BEPXHOCTM ¥ HECKOJIBKO pas cdoTo-
rpacpupoBan 3emio u Jlyny. IToner

' BMB Ne6, 2005, cTp. 32.
2 BMB Ne6, 2005, cTp. 34.

OcmoTp Yepenax, BO3BpaTvBLLuXCS] Ha 3emsiio rnocae obaeta JlyHsl Ha kopabne 7K-J11. Yyac-
TBytoT B.[l. Bnaros, K0.I1. CemeHoB, B.C. PemeHrHbiii, A.l". PewietuH, E.B. Lllabapos, ...

IIpoIIIeJI IpaKTUYecKy 0e3 3ameda-
HUIL, 1 14 aBrycra, BbIIIOJIHVB yCIIEII-
HBII1 yIIPaBJIAEMbIiI CITyCK B aTMOCe-
pe, CA npuseMymica 10KHeEe ropoja
Kycranaii, He moJieTeB 10 pacdeTHOM
TOYKM Bcero 47 kM. B HeM HaxoamIoch
yoKe He J[Be depelaxy, a deThIpe.
Kpowme Toro, B CIryCKaeMoM ammapare
OBl pas3MellleH aHTPOIIOMOPQHBII
MaHEeKeH, [IpeJHa3HAYEHHbII AJIA pa-
JIVIOJIOTMYECKUX MuccaenoBanmit. Tak
3aKOHYMJICS €eIVHCTBEHHBIN IIOJIHOC-
ThI0 ycremnsbeni moser KK 7K-JI1 c
II0CaJKOM Ha COBETCKOV TePPUTOPUIL.

ITocaegumit 3aIlyCK TK-JI1
("3oun-8") cocrosanca B OKTAOpe
1970 r., a 3arem nporpamma JI1 6b11a
[IpeKpalreHa, T.K. IIOCJIE TOTO, Kak
aMepUKaHIIbl [BaKbl [T00BIBAJIM HA
Jlyue (Apollo-11 — wuroap 1969 r;
Apollo-12 — Hoa6pnb 1969 1.%), ee Hec-
[I0CaJ0YHbI 00JIET COBETCKUMM KOC-
MOHABTaMM IIOTEPAJ CMBICJL.

Ho uepemaxm — He eJIMHCTBEH-
HbIE KVBOTHBIE, ODJIETEBIIVE HAIIl
€CTEeCTBeHHBINI CcIyTHMK. Ha 0optTy
Apollo-17 — mnocyenueyt Ha JaHHBIN
MOMEHT IIMJIOTMPYeMOii Mmyiceyn K JIy-
He (mexadbpb 1972 r.) — HaXOMMIICA KOH-
TelHep C 3aMKHYTOJ CHCTEMOI sKI3He-
obecrieueHns, B KOTOPOM ObLIa IIATEP-
Ka MeJIK/X I'PBI3YHOB — IIEPOTHATOB
(cemeiicTBO MENIOTYATOIPHITYHOBBIX ).
BrelltHe OHM OYeHBb IIOXOXKM Ha IIecda-
HOK ¥, ITOJI0OHO MHOIMM OOMTaTeJIsIM
IIyCTBIHB, IOJITO MOTYT »KUTh Oe3 BOJBL
OKCIEPVMEHT IIPEAIIPHANN C LIEJbI0
O0HAPYIKEHNA  MUKPOCKOIIMYIECKIX

3 BMB Ne6, 2005, cTp. 36.
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TIOBPEsKAEHMII TKaHell MOo3ra ) IJjasa
YACTMUIIAMY BBICOKMX DHEPIUI KOCMU-
4JecKoro uaiy4deHus. ITocse Bo3sparre-
HIIf, KOIZIa KOHTElIHep ObLJI BCKPBIT, Ue-
TBIpe U3 IIATY MbIeil 6 obHApY-
JKEHBI "KMBBIMIL. BripodeMm, BbIKMBIIIE
HEHaJOJITO TIePesKMI CBOEro Hecdac-
THOTO cobpara. IIo ycsoBuro skcrepn-
MEHTa, BCe OHM ObLIIN IIPeNapypPOBaHbL

VI3 neBATM KOCMMYECKUX alIapa-
TOB, B3aIlyIIEHHBIX B PaMKaX COBET-
CKOJ1 JTyHHOII porpaMmel 7K-JI1, Bce-
ro geThIpe obsieresn JIyHY, U TOJIBKO
Tpy OJIATONOJIYyYHO BEPHYJNUCH HAa
3emto. Erte oaviH, Moy YmBIINiA Ha3-
Baune "30H1-4", BBILIEJ HA DJIIAITU-
YECKYIO OKOJIO3EMHYIO OPONUTY C BBICO-
KJM aIrloreeM, HO OBLJI IIOOPBaH IIpK
BO3BpallleHnn. Takske 10 IIporpamme
Bblcaniky Ha JIyry H1-JI3 cocTosnoch
4yeThIpe IIycka 'cymeppakersl’ H-1;
HIM OVH 13 HUX He ObLI ycrientsbiM. B
1974 r. Ha3HAYEHHBI PYKOBOOUTEIEM
HIIO "Sueprna" B.ILTaymko cBouMm
IIPVKA30M — C MOJYAJIMBOTO COTJIACHA
MunncrepeTBa 00II[ETO MAIIVTHOCTPO-
eHnsa, Akanemun Hayk, BoeHHO-TIpO-
MbIIIeHHOV Komyccuy CoBMMHA 1
IOK KIICC — mpekpaTn Bce padboThbl
Ha koMmriekcom H1-JI3.

AMepuKaHIBI OTIpaBuan K JlyHe
neBATh cBomx KK u coBepuman
LIIECTh IIOCAJIOK Ha €€ IIOBEPXHOCTb.
Hasxe aBapusa Apollo-13 He nepepoc-
Ja B KaTacTpody. 24 yesoBeKa CMOr-
Ju yBuzerb JlyHy BO/M3M, Tpoe M3
HIUX — IBasKIbL 12 4eJIOBeK OCTaBUJIN
CBOU CJIeZibl B JIyHHOM nibLin. Ha sTom
JMCTOPUA NMJIOTYPYEMBIX IIOJIETOB Ha
JIyny B XX BeKke 3aBepIINIACE.
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aHap Kynbckni, .7.H, Kues

()Ha HAaxX0UMca Hedaneko om 3anadHo20 CKAOHA Be/UYeCmBeH-
0 — 6e3M0IBHAA U 3HOGHAA NYCMBIHA 8 PALiOHe NAOCKO20PbA
acnonoxeHHoe Ha meppumopuu xHozo llepy, nnamo Hacka
Msnﬂemm MecmoM 3a6powieHHbIM, BbIXKeHHbIM 6ecnowyadHeIM col-
HUem, HenpugemaussiM U 6ecniodHsIM. Jl0du HUKO020a He cenunucs
3dech B 60/bLUIUX KOIUYECMBAX U, CKOpee BCe20, He CMAaHym cenume-
/A u 8 bydyuiem... M xoms 30eco dyom doCmamo4Ho CuNMbHbIe 8empb,
\00HAKO UX cuna ocnabesaem BO/U3U 3eMaU: 2A/16KA, NOKPbIBAIOWAA

. noBepxHocMmb NAMNbI, HAOKaniusaem cosHe4Hoe menso, co30asas npu

.,
R ImoM 3aWumHdslIl crol Hazpemozo 8030yxa.

Ymo maxoe namna? Imo npocmopHas, posHAsA, KAK CMOJI, BbICOKO-

. 20pHaA pasHuHa (ee BbIcOmMa cocmassisem OKOJI0 MbICAYU Mempos
Hao yposHeM MOpﬂ) Ha makoii PaBHUHE KaK pas u pacnosoxerd sce-

MUpPHO U3BeCmHas "KapmuHHaA 2anepes”, XxpaHau,as 8 cebe 3a2ado4-

Hble dpesHue u3obpaxeHua. Omcroda 0o Jlumbl — cmoauysl 20cy-

"dapcmsa llepy — okono 400 km, a 8o 6epezo08 Tuxo20 okeaHa — HeMm-

" Hoaum 6onee 50.

OKCIIEPTBI OTHOCAT PUCYHKU ITyC-
ThIHM HacKa K JOBOJIbHO OT[AJIEHHBIM
BpEMeHaM, OCHOBBIBAACH [PV DTOM Ha

- KepaMMYeCKN’X dYepellKaxX, KOTOopble

BTOIITaHBI B JIMHUN', I HA JaHHBIX Pa-

. IVIOYTJIEPOJHOTO aHAJM3a HalJeHHbIX

"  TaM Ke OPraHNYECKVUX OCTATKOB. DTN

JIaHHBIE COIEPIKAT YKa3aHUA Ha TIepU-
oz mesxxay 350 r. mo H.3. 1 600 . H.S.
CrpaHHBIM 00CTOATENLCTBOM HE B
[IOCJIEJHIOI0 OYEPEb ABJIAETCA TO, UTO
CO0371aTh IOAO00HBIE PUCYHKY, 0€3YCIIOB-
HO, CTOMJIO KOJIOCCAJIbHBIX TPYOB, 0CO-
OEHHO ecyy 3TO [ejaJioch BPYUHYIO,
IPUMUTUBHBIM criocobom. Kuepckmit
uccienoBaresb A BeloKoHb, aHaI3N-
Py B CBOE BpeM: JaHHbIE 3aMEPOB DKC-
TIe Ly II)R XOKMHCA Ha IIJIOCKOTOPBE

HaCKa OLEHIT 061.1.11/[1/1 00BeEM TPYIO-

IUTH CTOPOHO} PAL HEMAaJIOBAaKHBIX
BOIIPOCOB, BOSHVKAIOIIMX TPV HEIIpe-
B3ATOM anHaisuze. Hampumep, aBTOp
9TMX CTPOK HUTJE He Hallles YIIOMIHA-
HIA O TOM, YTO Belb He JICKJIOYEHO I
TaKO€e MIPEIIOJIOMKEHNE: PYCYHKI MOT-
JIV TIEPVOANIECKN PECTaBPUPOBATHCs!
Torza HBIHEIIHNME XPOHOJIOTMYECKIIE
OLIEHKJM COOTBETCTBYIOT He IIEPUOLY
IIEPBMYHOIO CO3IAHMA PUCYHKOB, a
BCEr0 JIMIIIb BPEMEHM UX IIOCJIEIHEN
pecraBpaiyy, a caM BO3PacT TauHC-
TBEHHBIX M300pasKeHuil BIIOJHE MO-
SKET OKal3aThCHA CYILECTBEHHO Oouiblle,
YEeM IIPUHATO II0JIaraTh...

O ToMm, uTO Ha IIocKoropre Hacka
NIPUCYTCTBYIOT HEIOHATHBIE IPEBHVE
M300pasKeHns, fa ellle M KOJIO0CCAJb-
HBIX pas3MepoB, coobinan B XVI Beke
Hekmit Cuesa gne JIMoH, cpelHEBEKO-
BB} VICIAHCKMI XPOHVCT, IIOCTOAHHBIN
CITyTHVK BOEHAYaJIbHIKA KOHKICTAI0-
poB, 3HamenwuToro Ilucappo. 3areM o
"pucynrax Hacka" ynomsanys B 1926 1.

esaGa/l0HOE TBOPEHNE pasyMa

leornuebl (VHWKM Ha 3eMJie) PacrosIOXEHbI B
rnycTbiHe Hacka, Ha BbICOKOrOopHOM 3acyLLiv-
BOM [11aTO, MPOTSHYBLUEMCSl Ha 85 KM Mexzay
nepyaHckumu ropogamu Hacka u [lanbna.
TeiCS4U JIMHWK, FTEOMETPUYECKUX Guryp v
n300paxeHnr pasanyHbIX CyLecTs, Habslo-
ZaeMblX C BbICOTbI MITUYbErO M0J1eTa, rnopaxa-
10T YesioBeyeckoe BOobpaxeHne v nopoxaa-
10T 4YBCTBO pacTepsiHHOCTY rnepes Heoobbsic-
HUMBIM Y HEMO3HaHHbIM.

"loaaBnsoLee 60/1bLNHCTBO U3BECTHbIX MINo-
T€3 O [POUCXOXAEHUN N HA3HAYEHUN JINHUIA
Hackwu, korga ctankvBaelubcsi ¢ 3TUM peHome-
HOM JINYHO, HaYNHAIOT BbI3bIBaTh, B JIy4LLEM CJ1y-
4ae, HeJOyMeHVe repes 4e/10Be4eCKou r11yrnoc-
Tol0. [eornugbl Hacku npocto He nopaatoTcs
BOCIPUSITUIO C TOYKU 3PEHMNST HOPMAaJIbHOW Yes10-
Beyeckovi 1orvku. U'y MeHsi HeT abCOJIIOTHO HU-
Kakoro 34paBoro npearnosoXeHns 0 TOM, KeM,
Koraa v As1sl 4ero Bce 370 6bl10 BbIMOJIHEHO".
AHapei XKykos



nepyaHckmii apxeosior Toprouo Ma-
pusa Kcecrie. BrllieynomanyTasa qaTm-
POBKa, OJHAKO, MOMKET CUMTAThCH
BecbMa 1 BecbMa IIPUOJMBUTEIILHO,
IIOCKOJIBKY CaMyi IIpEIMEThI, Ha OCHOBE
KOTOPOJi OHA BBINOJIHAJACH, BIIOJIHE
MOrJI ObITH IIPMHECEHBI Ha 9Ty PaBHNU-
HY IIO3JHEE. ..

B 1939 r. amepuKaHCKNUIT MICTOPUK
ITos Kocok 13 yauBepcureta Jlonr-Avi-
JIEHIA TIPEIII0JIOYKIAIL, YTO JIVIHIAV IIJIATO
Hacka — 5T0 ocTaTKy O4eHb JpPEBHUX
OpPOCHTEJNIbHBIX KaHaJoB. Ho, uccienys
oty "smHyM' GoJiee HOAPOOHO, CILyCTS
IIBa TOZa STOT *Ke VMICTOPMK yOemmics,
YUTO OHM OPOCUTEJbHBIMM KaHAJaMU
CIIy*KUTb HMKaK He MOTYT M HVIKOIZja He
voryi. [IoaToMy yueHbIi BEIABUHYJI HO-
ByIO Immore3dy: JmHmy Hacka — 3TO
OCTaTKV KaJIeHJApHOV CICTEMBI U aCT-
POHOMITIECKOVI 0OcepBaTOPMM KaKOro-
TO OYEHb JPEBHEr0 HApoZa, KUBIIIETO
371eCh B HE3aIlaMATHBIE BpeMeHa.

Bor Torzma-to Kocok m penmur Ha-
3BaTh IIOCKOropbe Hacka "Hambosb-
1171 aCTPOHOMMYECKOII KHIUTOM Mupa”,
roJiaras Mmpy 3TOM, UTO JIMHUY Ha I[0-
BEPXHOCTM IIyCTBIHM YyKa3bIBalOT Ha
TOUKM Bocxoza 1 3axona Couxiia 1 JIy-
HbI B HEKJe OIpenesIeHHble THY Tofa,
Jmbo Ha IIOJIOXKEHME 3BE3J U CO3BE3-
mut u 1.4 IIpaBna, apxeosor I'T'opk-
rerivep erte B 1947 r. Beipasui 60sb-
III0e COMHEHME II0 IIOBOAY IIPaBOTHI
"aCTPOHOMMYECKO! IMUIoTe3nl, obpa-
TVB IIPY 9TOM BHUMAaHME Ha TO 00CTOA-
TEJIBCTBO, YTO JJIA (PVIKCAIVIV ITOJIOMKE-
HyA HeOECHBIX CBETIJI COBEPIIIEHHO He
OBLIIO  HACYII[HOW  HeOOXOAVIMOCTN
IIPOKJIaIbIBATh HA MECTHOCTM 'IIOC-
celtHble IOPOrM’ IIVPUHON B HECATKU
METPOB I AJIVHON B KIUJIOMETPBL

Crnenyet 3ametuts, uro Iloma Koco-
Ka eMy Ilepey0eUThb TaK U He YIaJI0Ch.
JImeHHO Torma aMepUKaHCKII ICTOPUK
NIPUBJIEK AJIA paspabOTKIL CBOEN IUIIO-
Te3bI CKPOMHYIO YIUTEJIbHUITY MaTeMa-
iy 3 I'epmanum Mapuio Pavixe, ko-
TOpad, nocesausich B Ilepy B 1946 1., ¢
3TOr0 MOMEHTA BCIO CBOIO JAJIbHENIITYIO
SKI3Hb — TO €CTh DoJiee IoJsiyBeka! —
IIOCBATWJIA VICKJIIOYUTEJILHO JICCIIEN0-
BaHNAM 3aTaJJOYHbIX M300ParKeHmIt.

CJI0KHO CO CTOPOHBI OIEHMUTH IIO
JOCTOMHCTBY TOT KOJIOCCAJIBHEMIIINIA
06beM PaboThI, KOTOPBI OBLI BBIIOJ-
HeH Pajixe 3a mcTekue JECATKM JIeT.
JocTaToO4HO 3aMeTUTh, YTO €10 ObLIn
B3ATHI Ha yueT OoJtee 13000 Jjuaamiz, 100
crimpaJjiert, 788 ruraHTCKUX QuUryp
(TPEeyroJIbHMKOB, Tpalenyil, IpsAMOy-

roJIbHMKOB) 1 Oojsee 30 pPUCYHKOB,
1300pasKaoIINX CTPAHHBIX YKUBOT-
HbIX. Bce OHM PaCIIOJIO}KEHBI HA ydac-
TKe, ILIOIAJb KOTOPOrO COCTaBJIAET
Hosree 1000 kM ero mymHA paBHa 70 KM,
a mmmpuHa — 15 KMm.

O miockoropee Hacka BOT ysxe JieT
COPOK ITUIITY'T, CHUMAIOT (DMJIBMBI, YBJIE-
YEHHO PaCCy»KIAI0T ¥ O4eHb MHOTO (DaH-
TazupyoT. VI 31ech He YIIOMAHYTH O PO-
Jm Apuxa PoH JIpHMKEeHA TTPOCTO HEBO3-
MOKHO! VIMEHHO B €ro HalllyMeBIIIEM
¢uaeme "BocnomyuHanme o Oygyinem”
CaMOJIET C KMHOOIIEPATOPOM, COBEPIIIB
5(ppEKTHBI Pa3BOPOT, KaK ObI 3aXOIUT
Ha II0CAJIKY, IIOBTOPSAA TEM CaMbIM Ma-
HEBP, KOTOPBIIA, 10 MHEHMIO J[9HUKeHa,
TBICAYN JIET Ha3aJ COBEpPIIAM 'Creic-
IIATTJIBI KOCMIYECKIX IIPUIIIEIIBIIER.

JI3BecTHBINI COBETCKMUII MHUCATEJb-
panTact u mccrenoBaresnsb A.Kaszan-
11eB B cBoeM acce "VI3 Kocmoca — B
nponwioe” mcas: 'CTpaHHas JIMHUA
BBIBOAUT JIETYMKOB Ha TOPHOE ILIATO
nycteiH Hacka. B Helt HeT mecka,
TOJBKO KaMHun! VI cpeiyt HX CBeTJIBIMU
KaMHSAMY, IIPMHECEHHBIMY HEBE0MO
OTKyJa ThICAYEJETIA Ha3a/ I, BbLIOMKE-
Hbl CTPaHHBbIE (PUTYPBI, M300pasKkaro-
/i€ HACEKOMBIX, KMBOTHBIX ¥ IITHII,
TIOPOJI HE3EMHBIX, TO €CTh Ha 3eMJIe He
BCTpeuarolmxcesa. Pasvepsr nx — He-
CKOJIBKO COTEH METPOB..."

Ho 10, 9T0 BIIOJIHE YMECTHO B yBJE-
KaTeJIbHOM (prJibMe, y JCCJefoBaTe-
JIA-aHAJUTUKA 3a4aCTyi0 MIPOCTO "HE
npoxoanut'. Haunuaa ¢ 1946 r., Mapusa
Paixe npucTymiia K IePencu 1 Crc-

HaCeKOMBIX.. BbI‘{ep‘{eHHbIX B}s
MU XYIOOKHUKAMMU Ha imBe
IIyCTHIHN. PUryphl 3'1?13 F‘
POMHEI, YTO WX MO

"@UTypBI JKUBOTHBIX C UX TIPEE '_
HBIMJ 3aKPYTJIEHUAMU ¥ TPEKP
cOaJIaHCUPOBAHHBIMYI PasMepamMu
CTOJIBKO TPY/IHO BBINOJHUTL Ha Mec-
THOCTY, YTO CIIOCOD ¥ CPEeJCTBA, KaKy-
MM 3TO OBLTIO OCYIIIECTBJIEHO — 3araj-
Ka, KOTOpad JJId CBOETr0 PEIIeHVd I0-

i Y

TpebyeT rofpl uccaeoBalMin’. T
Ho sarazka sra, 3aMeTVM, JaJIEKO He 'r" Y
ocHoBHadA! VcceoBaTesbHNMIE Bc'rpe— L e
TIJIOCH, HAIIPVIMEDP, M300pasKeHue Ivi- '-'.\'. -.I
TaHTCKOIO IIayKa, AJIVHA KOTOPOro ”0\:4
CTUTaEeT II0YUTH 50M(I<c'1‘aTM 9TO OJIHO 3 y t‘
CaMbIX "MVHMATIOPHBIX 10 CBOVIM Pas3- .,
MepaM n3o0paskeHmii). Tak BOT, STOT .
camblil 'TIayK', KaK OKas3ajioCh, OTHO- )
cuTCA K O4eHb pearomy Buay Ricinulei,
BIIEpBBIE  MACHTU(DUIMPOBAHHOMY
npodeccopom k. XOKMHCOM. OTO BO- &
ofIIie Oy M3 peuaiiiiiX BUJIOB Tay-
KoB B Mupe! OH ObLT 0OHAPYKeH TOJMb-
KO B Hamuboslee OTJAJIEHHOM ¥ Hemo-
CTYHIHOM dYacTy AMa30HCKOM CeJIbBBL ;

Tuxuii okeaH




VIcTopusl LNBUASELAIA

Mirador

Mirador

Mirador

Ha Tpex nocnenoBaresibHbiX CHUMKax reornvga "[lepeBo” BuaHO, kKak Ha4nHarT ObITb 3aMeT-
HbIMY JIMHUN TUF@HTCKUX PUCYHKOB C yBEINYEHNEM BbICOTbI. BbicoTa cbemkn — 1,5 (BepxHee
n3obpaxeHue), 5 (cpeaHee) n 15 m.

BCEJIEHHAS, npocTpaHcTBO, Bpems Ne9*2007

Kakmm obpasom (ma m 3aueM? TOJIBKO
4uT00B! HOOBITE 00pasel;?) "MpUMUTIB-
Hble" XyZOsKHMKM ¢ mato Hacka 3a-
Opaick Tak JaJIeKO OT POAVHBI, ITe-
pedpPaBIIICh TIO ITy TV Yepes3 TPYILHOII-
poxommvble Aunwl? Bosee Toro, 3ayem
¥M ITOHaZLOOMJIOCH BOCIPOVM3BOIUTH
MeJIbYayIye MI0APOOHOCTY aHATOMII-
YECKOTO CTPOEHNS MMEHHO 3TOTO BIZA
rayka, IIpu<deM HEKOTOPBIE 13 HYIX BUJI-
HBI TOJIBKO I10JT MMKPOCKOITIOM — KaK, K
NIPUMEPY, PEIPOAYKTVUBHBI/ Oprad Ha
KOHIIe BBITAHYTOI IPaBOi HOTM?

He Bce nccoenoBaTesm, 0fHAKO, CO-
IJIACHBI C TUIIOTE3011 "'PENpPOLyKTUBHO-
ro opraa’, IOCKOJIBKY HEYTO [10100H0e
HecyT Ha cebe ¥ MHOTMe IIpoune 1300~
paskeHNsd, M IOYTH KasKJ0e U3 HUX CO-
JEePyKUT HEeKUil ABHBINA, 9y Th JI He Jie-
MOHCTPATUBHBIA "edperT".

A er1ie TaM MMEIOTCA PUCYHKI IITHLI,
Hexoropsle 13 HX 0COOBIX BOIIPOCOB
He BBI3BIBAIOT, HO HeKOTOpble... Cy-
IIIECTBYET, CKAaYKEeM, PJVICYHOK IIOYTH
250-meTpoBoro "rmbpmza’ OTULBL U
3men. Yto sTo Takoe? Kakoe orHoIIIE-
HIE MMeeT IIomobHasa "3Meeleiika',
peaJsIbHBI IPOTOTHUII KOTOPOJ 00MTaeT
B VHOuy (HO y HEro B IIOMMHE HET HIU
CTOJIb JJIVHHOJ IIIeV, HY HACTOJIbKO IV~
11epOoJIM3VIPOBAHHOTO KJIIOBA), K J1aJje-
KOMY HO’KHOaMEPUKAHCKOMY IIJIOCKO-

TOpPBIO?
Vlym BoT, K pUMeDYy, elrie ogHa Oostee
YeM CTOMETPOBOI JJIVHBI 'IITUIA" — B

Jmrepatype no Hacka ee mpuHaTO Mme-
HoBaTh "Konzmop". B arToii durype orme-
yaeTcsa ysKe He OAHA, a HECKOJIbKO
"cTpaHHOCTEN". BO-TIEPBBIX, KJIIOB IITH-
bl HE COOTBETCTBYET HM OTHOMY W13
IIOZIBUJIOB KOHIOPOB. B0o-BTOPBIX, YTO
03HAYAET CTPAHHBIA "HOTOThH' HA JIEBOM
Jarre? VI, B-TpeTbyuX, KAKOBa IIPUUNMHA
TOTO, YTO XBOCTOBOE OIIEpeHVe "KOHZI0-
pa" MMeeT HEIIOHATHBIA Pa3pPbIB?

Kax y»xe ymommuaJsoch, mpy BHU-
MaTEeJbHOM M3YYEHUN CO3AaEeTCs BIIE-
JaTJeHNe, YTO OOJIBIIMHCTBO 1300pa-
JKEHMII HaMEPEeHHO COZEep:KaT OIIpe-
JleJIeHHbIe "HETOYHOCTU ', "TIpeyBeJsm-
yeHus'", "nBoiicTBeHHOCTL ... Tem 60-
Jiee UTO MHOTVIE PUCYHKM BOOOIIIE, Ha-
JKe OTJAJIeHHO, He MMEIOT HIYero o6-
IIEro HY C OJHUM M3BECTHBLIM BIIOM
$KMBBIX cyIecTs! TakoB PUCYHOK 1101
HasBaHMEM 'BecOpMEHHBI MeIoK ",
CHaOKEHHBII NBYMsA CTPAHHBIMMU OT-
pocTramy, 0oJiee BCEro HAIIOMMHAIO-
My dejoBedeckue pyxu. OnHa n3
"pyk" — mATHUIANAA, a gpyrad rnode-
My-TO deTblpexnaJas. Tak Kakoe ke
CYIIECTBO WMJM COOBITHE OJISKHBI
OBLIV  CHUMBOJIMBUPOBATEH IMONOOHBIE
"KapTUHKN"?



18]
=
S
m
m
(@)
a
=,
iE
T
(@}
o}
m
=
[0}
faf
pC
0
0
=
m
m
5
B
=
&
o
=
(4]
s
~
U
ac
@
>
(@)
(7]
=

BCEJIEHHAS4, npocTtpaHcTBO, Bpemsi, Ne9*2007




VlcToprsl LWBNA3BUA

N
o
s
N
2
2
x
=
)
=
o
]
@
=
4]
=
©
ot
b,
3
1=
<
E
®
<
2
I
w
[ =
w
Q
1]




MNepyaHckiie recrAvidbl — 3araA04HOe TBOpeHVie pasyma

JI:000MBITHO TaK:Ke, YTO KarkI0e
1300pa’keHre BBIIOJIHEHO OJHOV He-
IIPEePBLIBHONM JIMHUEN, KoTopas, n3ruba-
fACb Ha MECTHOCTY CaMbIM IIPUYYAJIV-
BBIM 00pa30M, B KOHI[e KOHIIOB, 3aKaH-
YMBAETCH IIOYTH B TOM Ke CaMOil TOU-
Ke, OTKy/a ¥ HAauMHAJIACh...

VlTak, cormacHo pou JIpHUKEHY, BCe
obcTonT mocraTodHo mpocrto. Ilo ero
yTBeprkaeHnio, Hacka — 310 Bcero-Ha-
BCEro JPEeBHMII KOCMOJAPOM IIpUIlIeJIb-
1IeB, a JIVHUY Y PUCYHKY — HEYTO BPO-
e "mocasouHbIX 3HAKOB' . Poccuiickmii
yiccIIeioBaTe b, ObiBIMii teTunk BBC,
B.Bbabauna npuuepskmBaJca 0OoJee
"IpM3eMJIEeHHOT0" MHEHUA: PUCYHKU
Hacka ABJIAIOTCA KOJIOCCAJIBHOV Kap-
TOW 3eMJIV, CO3JIaHHOI KOTJa-TO eCJIi
He 1)1 KOCMIUYECKVIX KopabJieit, To I
JleTaTeJbHbIX AalllapaToB 'Boobmie".
IIpaBra, kak pas Ha 9TOT cueT y Mapun
Parixe ObLI0 94TO BO3Pas3uTh: {1 HUKAK
HE MOTy IIOZJIep:KaTh MHEHUE Opuxa
o IpHUKEHA, UYTO OOJBIINE MPAMO-
YTOJILHUKY VI TPEYTOJIBHUKIY IIPEJCTaB-
JIAIOT cO00V IIJIOIIAIKY 1JI KOCMIIYec-
KIX KopabJjelt mpuriesbies. Kocmu-
YECKUM KOPadIAM ¥ HEeDOJIBIIIM KOC-
MUYECKVM alnapaTtaM He HyKHbBI
B3JIETHO-II0CAJOYHbIE II0JIOCHI .

Heckonbpko pecATuieTnii HaIpsd-
SKEHHOM, (paHaATUYHOM, M3HYPUTEIb-
HOJM paboTbl HEHAMHOIO MIPUOJIVZUIIN
Partixe k pasrazke TaliHbI IIJIOCKOTOPbS
Hacxka. YTo sxe KacaeTcs IONBITOK Ba-
0aHMHA TOCTUYb DTy TayHy, TO €ro
IIPeIIOJIOMKEHNA TaKKe 0a3upyrTca
Ha BecbMa cJIa0bIxX aprymeHTax. Jleso B
TOM, YTO B JAaHHBI MOMEHT Ha Oojee-
MeHee peaJibHBII cTaTyc 'KopabJieit
IpUIIesbleB” [0 KaKoWi-TO CTEelleHN
npetesayior Toapko HJIO. Ho nm kax
pa3 BB3JIETHO-IIOCAJIOYHBIE I10JIOCHI
JIEeICTBUTEJIbHO He HyKHBI! UTO xe
KacaeTcd JIET€HJAPHBIX MHAMICKUX
"Buman"'... B JpEBHEM BIOCe TaKKe
HIUTJle He 3a(MKCUPOBAHO TO 00CTOA-
TEeJIbCTBO, UYTO IIPEsKIe UeM B3MbITh B
nogHebecbe MM HeoOXOAyMa TPUBU-
aJibHaA IPOOEsKKa KaK CaMOMY OOBIK-
HOBEHHOMY CaMOJIETY.

Takum obpasom, umesa JIsHMKeHa O
ToM, 9yTO Hacka — JapeBHUIT KOCMO-
ZIPOM IIPUIIEJIbIEB, KpaliHe COMHU-
TeJbHa. Temepb moOmpodyem pas3od-
patbea ¢ npennoskeHreM B.Babanuza
OTHOCUTEJILHO TOTO, 4YTO pucyHku Hac-
Ka HJ 4TO MHOE, KaK IUIaHTCKasA KapTa
3eMJIM JIJI1 KOCMIMYECKUX KopabJsen u
JIeTaTeJbHBIX aNllapaToB, MHBIMY CJIO-
BaMlI — HEKUJ yKa3aTeJb BasKHel-
HIX LEeHTPOB APEeBHEN LMBUIM3AIN

' BMB Net, 2007, ctp. 41

(mampumep, Arnantuzael). Ho n sTo
MIPEAIOJIOMKEHVIE B UTOTE [IPEICTABIIA-
€TCs CIIOPHBIM, ITOCKOJIbKY HeMeJIeH-
HO BO3HIKAET IIapa-TPOIiKa BOIIPOCOB.
Bo-nepBbIX, moYeMy 3a MCXOITHYIO
TOYKY MPUHATO VMEHHO ILJIOCKOTOPbE
Hacka? YeM, B CYIIIHOCTH, TaK YK IIPU-
MeuaTeJIbHO 9T0 MecTo? Benb ecim cie-
ZIOBaTh IpearnooskennaM babanmna, To
[IepyaHCKas I1aMIla CHaYaJla cTajia Ta-
KOJ TOYKOJ, & y?K IIOTOM Ha Hell I0ABY-
JIICh PUCYHKM. BO-BTOPBIX, HOIydaeT-
€A, 9TO HA TMIIOTETUYECKUX KOCMIIEC-
KX KOpabiiAx JpeBHOCTU He ObLIO BO-
00I11e HMKAKOM HABUTAIIOHHOM aImapa-
TYPBbL, €CJIU VIM TaK YK Heobxoayma ObI-
JIa IJIS 9TOV IeJV TMTaHTCKAasd KapTa
Semum. Heysxemmm MHBIX CrIocoO0B HABM-
raiym 'y Hux He Opwio? Jlo Mesx3Bes-
IHBIX KopaOJie, moIydaeTcd, JogyMa-
JICh, & JIO Pa3yMHBIX CIIOCOOOB OpMEH-
TaIyy Ha IJIaHeTe — HeT... B camoM ge-
Jie, He COITPOBOKIAIOT YK€ COBPEMEHHbIe
CTPOUTE KOCMOZPOMOB CBOM COOPY-
SKEHMA 3araJIOUHBIMY PUCyHKam!
Mapwusa Paiixe goJroe BpeMs nojiara-
JIa, 9To Iockoropbe Hacka — 9T0 uTO-
TO BPOZE aCTPOHOMMYECKOrO KaJieHa-
P, CO3IAHHOrO, IT0 €€ MHEHMIO, HEMHO-
M Oosiee ThicA4uM JieT Hazdazd Ho ato
YTBEPKIEHNME TaKyKe M3HAYaJIbHO
CIIOPHO, IIOCKOJIBKY IIPOM3BEIEeHHbIN
JICCIIEIOBATEJILHUIIE) BBIOOD a3UMy-
TaJbHBIX JIMHUIA U X CPaBHEHNE C CO-
BPEMEHHBIMI a3VIMyTaMy BOCXOZA ¥ 3a-
xoza CoJiHITa B pajioHe IJIOCKOTOPbs HO-
CAT MBJIIITHE [IPEIB3ATHIA XapaKTep.
VlccnenmoBaTebHNMITA YTBEPIKIAIIA,
YTO MECTHBIE JKUTEJ II0JIb30BAJIAChH
STUMM JIMHUAMA U (PUTypaMIt I OT-
c4eTa OCHOBHBIX 3TAIIOB COJTHEYHOTO I'O-
Jia (Ce30HOB) U IIJIAHVPOBAHNA CEJILCKO-
X03sA1icTBeHHbIX pabor. Ho B 1973 r
k. XOKMHC IIpOBeJI AeTaJIibHenIe
KOMIIBIOTEPHBIE ViccienoBanys 186 pu-
cyHKOB ('reorsmndpoB”) Hacka n ycraro-
BILJI, YTO XOTb KaKaA-TO aCTPOHOMIHEC-
Kad OpMEHTAINA VMEETCH JIUIIb Y Off-
HOJ IATOM 13 HuX... B 1982 r. nccaemo-
BaTeJb DHTOHM ABEHU IOJIyUMUII TaKe
JK€e pes3yJbTaThl, & €lle ABYM:A rofamu
paree wuccienoBateseMm ['eoprom Ile-
TepCeHOM ObLII0 OTMEYEHO, YTO TUIIOTE-
3a Pajixe He 00BACHAET pazymune B
JumHe v mvpuHe JvHut Hacka... Hess-
3d DTY JIMHUM OTHECTU ¥ K IMIIOTETV-
YeCKVUM '[I0poraM MHKOB', IIOCKOJIBKY
MHOTVIE 113 HUX HAUMHAIOTCH CPeI IIyC-
TBIHV 1 TaM YK€ 3aKaHUVBAIOTCA.
CTOpOHHUK TaK Ha3bIBaeMOJ "KyJIb-
ToBoit Teopuu" Vioramn Paituxapt
BBIABUHYJI €0 O TOM, YTO MHOTHE JIVi-
HIUM BeAYT... K PEJIMTVIO3HBIM XpaMaM
IV BOOHBIM MCTOYHMKaM. Ho Torma

BCEJIEHHASA, npocTpaHcTBO, Bpems, Ne9*2007

KakyM o0pasoM ImokjJoHeHue "Boram
Top" cBasbIBaeTcs ¢ smHMUAMYN Hacka?
PajiaxapT IpoaHaIM3MpOBaJl pas3id-
Hble IPEBHNME CKA3aHIA, COIJIACHO KO-
TOpPBIM 0OOru BO3HOCATCA Ha HeODO,
"IIpMHMMAasA BUJ OPJIOB MJIM KOHIOPOB",
u 3adABui caexnyiomiee: "To, uTo oI
(ouTypBI JIydllle BCETO BUAHBI CBEPXY,
00BACHAETCA CIOCOOHOCTBI0 ['OpHBIX
BoroB 0003peBaTh 3Ty 3€MJII0 C BbICO-
Thbl, KyJa OHUM B3JI€TAalOT B BIJE IITUI]
VIV JIETAIOIIMX KOIIEK' .

Vlmeerca m elle onHA PaSHOBUZ-
HOCTb 'KYJIbTOBOJ TMIIOTE3BI": IIO-
CKOJIBKY PUCYHKV MOYKHO PacCMOTPETh
JIAIIb C BBICOTBL, TO OHM ¥ IIPefHA3HA-
YaJICh JIAIIIb HEOOMKMUTEJAM, TO €CTb
Borawm, 1 ciysKaT i IPpUBJIEYEHNA X
BHUMaHNA. C 3TUM BIIOJIHE MOMKHO 6I:>UIO
ObI corTacuThCsA, ecivi ObI B ITaMIIe JMe-
JIICh TOJBKO Teorymidpbl ToTeMoB. IIo
STOMY IIOBOJLY MBBECTHBI YKPANHCKIAI
uccsenoBatens P.C.Pypayii, MHOTO JleT
3aHVMAaBIIMICA aHAJM30M M300pasKe-
i Hacka, coBepIlIeHHO CIIpaBemIIBO
3aMevaer: Ho omm (torembr) —
JIMIITb He3HAUNTeJbHAs YacThb OOILero
"mu3aiiHa'"; KaKoi CMbICJ DoraM cosep-
aTh Xaoc 113 13 Thicad JHMI 1 rmojoc?”

Bwmecte ¢ Tem, 110 Mepe TOro, Kak K
JICCJIETOBAHMIO TayiH naMiibl Hacka Bee
aKTUBHEEe IIOIKJIIOYAJINCh yUEHbe-
IpodheCCHOHAIIBI, KOJIMYECTBO 3araiok
He YMEHBIIIAJOCh, 4 CTPEMUTEJIHHO
pocJio. Tak, B 94aCTHOCTH, BEIACHUIIOC,
YTO HUKaKMUMI TJIA30MEPHBIMI METO-
Javy (CKaskeM, IIOCPEICTBOM BellIeK,
KaK M3HAYAJIbHO T0JIaTaJI 8 PXE0JIOTN)
JOCTUYb HYSKHOJM TOYHOCTM HEBO3-
MOSKHO!

Bor kak pas aTy npobiseMmy neTasb-
HO y npoaHasmauposan P.C.Pypnyii,
obpaTuBIINCE K reonesucTaM. OnyH 13
HIUX BBICKa3aJl COMHEHMe, UTO IT0700-
HO€ yZAacCTCA IIPOJEesIaTh JaXKe C IIOMO-
IIIbI0 COBPEMEHHOTO OIITUHYECKOI0 TEO-
moauTa. A Benb OJsA UaeaJbHOCTH'
smuny Hacka, oueBuaHO, He CTaINM [T0-
MeXO0Ji HU M3pe3aHHbIe CKJIOHBI OBPa-
TOB, HM IIepecoxXiane OOJIMHbI PEK, HU

TOPBL...
Yro KacaeTcd aBTOPa STHX CTPOK, TO
Yy HEro — OCOOEHHO IIOCJIe MBY4EeHUA

onybamMkoBaHHbIX B KHure M.Paiixe
"TariHa Ha Jecepr’ CXeMaTHYECKUX
KapT HEKOTOPBIX YYaCTKOB ILJIATO —
chopMMPOBAIIOCH CIEAYIOIIee MHEHIIE.

Hacka — 270 He m1Ocaj0YHbIE 3HA-
KM "KOCMIMHYECKOIo asporopra’ IIpu-
IIIEJIBIIEB. .

VI He cBUIEeTENbCTBA KYJIBTOBBIX
PUTYAJIOB...

He yxazaress HanipaBJIeH)A Ha CTO-
Jity ATJIaHTUABL. ..



/ICTOPWIS LMBUA3ELINIA

OTO — WMCKJIOYUTEJBHO COBEP-
IIEHHBI/ ¥ CJIOYKHBIN JpPeBHEeIINiI
P, 00JIATAIOMINI ILIeJIBIM PALOM
HE3aBICUMBIX APYT OT Opyra 'KJIo-
4yeii', IMOHMMAHNE TaHOTO VICTMHHOTO
CMbICJIa KOTOPBIX YIILJIO B HeObITHE
BMECTE C IIOCBAIEHHBIMI, €II1e ThICH-
Yy JIeT Has3am!

OTO BIOJIHE MOKET ObITb M HEKOe
"rocyaHne B Oyayiee"...

Taxkoe 3ammdpoBanHoe "Iocaanne”
JIE/ICTBUTEJIEHO HYKHO 0003peBaTh C
OOJIBIIIOI BBICOTHI, IIOCKOJIBKY TOJIBKO
TOTZia ¥ BO3MOKHO OXBAaTUTH B30POM
ecJit 1 He Bce "mocyaHue” B I1eJI0M, TO

X0TdA ObI OVH 13 €ro0 OCHOBHBIX (Ppar-
MEHTOB.

A T1e Xe MOTYT CKPbIBaTbCSA OCTa-
JbHBIEe (pparmMeHThI? OHM 4TO, Hevic-
TBUTEJIBEHO PEAJIbHO CYILECTBYIOT, M
BCe 3TO He OoJiee 4eM Jocyskee IIpefi-
HoJIOYKeHme?

Oxa3sbpiBaeTcsa — cyijectByior! Bee-
r0 B Kakux-To 30 KM K ceBepy oT Hackn
pacriosoyxeH HeOOJBIION TOPOJIOK
ITasnema. B ero okpecTHOCTAX, Ha IJIATO
ITajeria, Kak BBICHUIIOCH, HAXOAWTCH
OTPOMHOE KOJMYECTBO MHPAKTUIECKU
HeM3y4YeHHbIX reoryindos! VI xors mec-
THOMY HaCeJIeHMIO O HIX VI3BECTHO JIaB-
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HBIM-JIaBHO, HO TOJIbKO B HavaJe 1990-x
rOZOB MMV 3aVIHTEPECOBAJIVCH YUEHbIE.
OcHOBHasA 4acCTb MB00PaKEHMII IIJIATO
ITajspia — 9TO MPOCTO MOJOCHI U JIV-
HIUM, HO VIMEIOTCS U PUCYHKIL.

Iloxosxe ma Hacky? Ila, HO ecTb U
CyILIeCTBEHHbIE Pas3Inyns!

Bo-mepBrix, penbed Ilaaenbr 3a-
METHO OTJIM4IaeTcsa oT pesbeda Hackn.
31ech MMeeTcsA MHOKECTBO HEBLICO-
KX XOJIMOB, CMJIBHO M3pe3aHHbIe 3PO0-
311€71 CRJIIOHBI KOTOPBIX CBOMMIA JJIVIH-
HbIMJ "A3BIKaMJ' BBIJAIOTCH Ha PaB-
HIHY. PYKOTBOPHBIE ITI0JIOCHI U JIMHUN
IPOXOAAT II0 MX OyATO OBl MCKYyC-



MNepyaHckiie recrAvidbl — 3araA04HOe TBOpeHVie pasyma

CTBEHHO Cpe3aHHbIM BeplmHaM. Kak u
B Hacke, 3mece oHM IIepeceKaroT Ipyr
Zpyra ¥ B3a¥IMHO HaKJIaJbIBAIOTCH, ITO
SIBHO CBUJETEJILCTBYET O HECKOJIBKIX
Pa3HOBPEMEHHBIX IIEPUOJAaX HaHeCce-
HILA M300pasKeHiA. ..

Bo-BTOpBIX, B OTJIMYME OT ILJIATO
Hacka, rme umeercsa TOJIBKO OJHO
1300pasKeHe JeJJOBEIECKOTO CyIIec-
TBa (TaK HA3LIBAEMOIO "aCTpPOHABTA'),
B [Tasibmme HaXOAUTCA OKOJIO IECATHU
QHTPOIIOMOP(HBIX TeorandoB, KOTO-
pblI€ BBIIOJHEHbI C PA3JIMYHOI CTere-
HBIO MaCTEePCTBA I UMEIOT CYII[eCTBEH-
HO OTJMYaIeca pasMepbl. A BOT
1300PasKEeHMII KMBOTHBIX U IITUI] TaM
KaK pa3 HaliJeHO MaJIo.

B-tpeTbux, nMeeTcs 11esIbI1 PAL reo-
METPUYECKNX M300PasKeHnii, KOTopble
[IPOCTO TIOPAYKAIOT MCCJIEJIOBATENS HE
TOJIBKO CJIOYKHOCTBIO, HO I CTPOTOM Ma-
TEeMaTIYECKO/ BbIBEPEHHOCTBIO CBOVX
nponopiuit. Bot, ckaskeM, reorsmd, Ko-
TOPBI MOYKHO HA3BaTb ''MaHIAJON",
VIMEHYEMbI/I MECTHBIMM SKUTEJIAMU
Estrella, T.e. "3Be3na". Ero obumit pas-
Mep JocTuraeT Kujometrpa. Komrosu-
L/Is1 COCTOUT U3 ABYX CJIOYKHBIX (PUTYD,
DoJbIIasg M3 KOTOPBIX IIPEACTaBJIAET
€000} BOCBMMKOHEYHYIO 3Be3Zy, CO-
CTaBJIEHHYIO I3 ABYX KBaPaTOB, BHYT-
P¥ KOTOPBIX PACIIOJIOMKEHbI ABa KPyra.
BryTpn KpyroB msobpaskeHbl Ba Iie-
PECEeKAIMXCA IPAMOYTOJbHIKA, B
KOTOpBIe BrvcaHa 16-sryueBas 3Be3na!

ITo Bcell KOMIO3UINM, PACIIOJTIOKE-
HBI AMBI, BUJMMBIE Ha CHUIMKE B BIJE
TouYeK. OKPY’KHOCTI KOJIEL] BBITIOJIHE-
HbI He JIMHUEN, a [IeTI0YKaMM TaKUX AM.

Yo BCe HTO MOKET 03HAUYATh — ab-
COJIIOTHO HEIOHATHO. EnmMHCTBeHHAA
peasibHaA aHAJOIVA, KOTOPYIO BBI3bI-
BaeT HOZOOHBI "TOTeM' — XOPOIIO

VBBECTHBIE 'pii-
CYHKI Ha IIOJIAX'.
Bo Bcakom ciay-

yae, HEKOTOpHIE
COOTHOIIIEHVA JEVICTBUTEILHO BeChbMa
OMBKIL.

OmnmcaHHBI BBIIIIE TaVHCTBEHHbIN
reoryiidp — JAJIEKO He eIMHCTBEHHBII.
ByxBaapHO B KnjoMeTpe oT "3Be3mnl'
pacronosken ermfe oxuH: "CoJHEYHBbIE
yacel'. PAIoM ¢ HMMM MMeeTCs 11eJIblit
KOMILJIEKC II0JIOC U JIMHUIA, KOTOPBIE B
OecnopsaKe [IepeceKarnT APYT Ipyra.
Ho Bor, moskaJryii, camMoe yAUBUTE b~
HOE: ¥ OJTHOTO M3 KOHIIOB HTOr0 IeOrJIV-
da pacnosiosKeHo MaJeHbKoe 1300pa-
JKeHIIe YeJI0BeUeCKoi rosioBbL. [Ipraem
IIOXO0Ke, YTO O0paMJIEHO OHO ABYM:A
BBICOKVMJ 'poramm’, II0J, KOTOPbIMMU
HaXOIUTCHA M3BUBAIOIIAACA 3Med.

OmHako efBa JiM HE CaMbIM 'TIPO-
3pavHbIM’ YKa3aHMEM HA TO, YTO MbI
JIEVICTBUTEJIEHO VIMEEM JIEJI0 C JPEBHIM
3ammPpOBaHHBIM 'TIOCTIAHNEM ", SBJIfA-
eTcA Teorymd, MOJYyUMBIIA Yy COBpe-
MEHHBIX MCCJIeJIOBaTeJIell HaMeHOBa-
mne "Tabsomia". OH pacrosoyKeH Ha
BEPIIIMHE HEBBICOKOM TOpbI, KOTOpasd
JIeICTBUTEJIBHO YEeM-TO HAIIOMMHAET
KOJIOCCAJIbHYIO "Tabimily ", COCTOALIYIO
13 MHOKECTBa OTJIEJbHBIX KPeCcTy-
KOB... CirydariHo 9T0, Iy He cIrydaii-
HO, HO C BO3ZyXa 9TOT reoryid BUIEH
[IPEBOCXOMIHO ¥ CO3JAETCA BIIEUATJIEe-
HUe, YTO BcsA dTa 'Tabismia" 6aectut!
Psamgom c Hell pacrosoKeH 1esiblii "y~
YOK" TOHKWX JIMHUIA, IEPEKPHIBAIOIINX
n300paskeHne YeJloBEKa. A IOBepX
ITUX JIMHUI HAHECEHO M300pasKeHue
Kpyra, OKPYsKEHHOIO BOCEMbIO MaJibI-
mu KBazgpatamu. CienoBaTesbHO, He-
V3BECTHBIE APEBHUE MacTepa CO37a-
BaJII IAHHBI reoryiid) KaK MUHIMYM B
TPU [IpUEMa. ..

Eme omHO 3aragxkoit m300paskeHmit
rak Hacka, Tak u Ilanpna aBiserca
IIOJIHOE OTCYTCTBJE CJIEIOB MIX CO3Ja-
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TeJent. JleficTBUTEIBbHO, ecyin (X0Ts Obl
HEHAa[0JIr0) IIOBEPUTD IIPEATIOJIOMKEHI~
fAM apXe0JI0roB, OYATO PUCYHKN U JIVI-
HIV BBIIOJHAIVICH MHAEMIAMN Iy TEM
IIPOCTOTO BBIKAIIBIBAHNA TPYHTA, TO
[10CJIE OKOHYAHNA TAKUX MaCIITa0OHbBIX
3eMJIAHBIX PadoOT JOJIKHO OBbLIO OBI
0CTaThCA (C YUETOM MIPUPOJHBIX 0CO-
OeHHOCTE TPYyHTAa) MHOXKECTBO TPO-
[MHOK, TAHYIIMXCA OT Kpasd ILJIATO K
camMIuM OPEeBHUM 1300paskeHuaAM... Ho
ux Het!

VlTak, 1o IOBOAY Ha3HAYEHNA 3aTa~
IOYHBIX "KapTUHHBIX raJjepeii’ cy-
IIECTBYIOT OECATKN Pa3JINIHbIX TUIIO-
Te3 U IPeJII0JI0KEeHN, HO BOT pasraj-
KJI 3TOM BEeJIVIKOV TaliHbI ITIOKa 4TO HET
1, CyZsdA IO BCeMY, B 0003pumMoM Oy Iy -
meM ee He mpenBuautca. Ceromusa
mtato Ilasbia mocernaercs TypucTa-
MU (Ja U uccaenoBaTesAMI TOXKE) ro-
paszmo pexxe, yeMm mtato Hacka. Ho -
JIOTBl TYPUCTUYECKUX CaAMOJIETOB
KasK/Iblii FOJ] OTKPBIBAIOT CPEIV JPKy H-
JIeli, okpysxaomux Ilangbiny, Bce HO-
BbIe reorindbl. AOOPUTEHBI DTUX 3ara-
IOYHBIX MECT YTBEPJKAAIOT, UTO Ha
BOCTOKe, B [UIyOuHe AHJI, PACIIOJIOMKe-
HBI eIl[e HECKOJIBKO IIJIATO C reorsmda-
MM, O KOTOPBIX COBPEMEHHBIE VICCJIE-
JOoBaTeJ IIOIPOCTY BOOOIIE HUYETO
elrle He 3HAIOT...




MaHTaCTVKa

Anekceii lpugnH, HoBocnbupck

— Jlena, Ham Ty T pedpepar II0 UCTO-
Py 3a1aJIA. ..

JeHncka mnpuexaJj €O IIKOJIBHOM
KOMIIbIOTEPHOM IJIAHIIETKON ¥ IPSAMO
¢ Iopora HabpOCMJICH Ha JIesia, OTCTaB-
HOTO KOHTpP-aaMupaJia, Tpedys, 4Tobbl
TOT paccKasaJi "Bce KakK I10 mpasje ObI-
JI0, a He KaK B yueOHuKe iyt VBaH
AHJipeeBUd yceJics B JIOOMMOE KPecJyo
VI CIIPOCIAJI JIFOOMIMOTO BHYKA.:

— O uem pacckaspBaTb-TO? ThI
MHe TeMy pedpepaTta chopMyIPYIA.

— Hawm yunika ckazaJsia: jirobasd Te-
Ma ¥3 VICTOPMYI BOVHBI 3EMJISH C IIOKe-
MOHaMIL

— Hennc, JleHnc, — YKOPMU3HEHHO
IIoKadvaJ rojioBon nen. — He yumixka.
Yunrenbaniia. YTo, Tak 1 cKazaja — C
MIOKeMOHaMI?

— Her, xoneuno. Ho TbI 5xe 3Haemb,
UX BCe Tak 30BYT. Hy pacckasxi, TbI dKe
Torza BoeBaJ. Hy uto Tebe cromur? —
3aTanyJ JleHncKa.

VIBar AHZpeeBNd HE yMeJ OTKa3bl-
BaThb BHYKY. [la 11 He ObLIO IPUYMH OT-
Ka3bIBaTh.

V1, mpesx e ueM Ha4aTh TOBOPUTD, 33~
JyMaJics ellle Ha MUHYTY. BeriommHagL

JIromu 11 TIOKEMOHBI, €/IBa BCTPETUB-
LIIVICh, TIPVHAJIVICH BoeBaTh. [locsre KOH-
TaKTa HAYaJyi HETOPOILINBO Y OCTOPOK-
HO 00LIAThCHA, Y3HABAA APYT ApPyTra II0-
6smxe. Ho TyT Hamiach Kakad-To Ijia-
HETKa, HA Hee BBICAAWIIICH OJHOBpE-
MEHHO 1 Te, 1 npyrue. Kaskapni ckasad,
YTO OKaBaJICA 3[eCh PaHbIIE — I [TOII-
Jo-rioexaJo. KTo Ha camom fese ObLT Ha
3JI0CYACTHOV IIJIAaHETE IIEPBBLIM, YiKe U
He IojiMellb. Tak sKe, KaKk ¥ He y3Ha-
€l11b, KTO IIEPBbIM Ha’KaJl Ha TAIIIETKY.

VI monecsiack mo I'astakTuKe BOJiHA.

IToxemonpl, pasymeercs, cammu ceda
HA3bIBaJVI COBEPIIIEHHO VHAYE, [1a 11 3EM-
HBIE JVILIOMAThI 00PAIlIaJICh K HIM COB-
ceM no-gpyromy. Ho atu cyiriectsa ObLmt
YVIVIBUTEJIEHO ITOXO0MKII Ha YKEJITOTO 3Bephb-
ka IImxady u3 cTaporo MyJbTPIIIBMA,
TOJIbKO POCTOM UyTh HVGKE CPEIHEr0 Ye-
JoBeKa. Bor Kakasa-To OyJsibBapHadA rase-
TEeHKa UX Tak U okpecta. OcTajbHbIE
noaxsaTywmL. Hazpanme MprsKIocs.

Ho ryiaBHasA CTPaHHOCTH MHOKPBITHIX
YKeJIThIM MEXOM MHOILJIAHETSIH 3aKJIF0Ya-

d"/' af/u,no—cpa,nmaamuu,sc&bﬁ ﬁ,a,caéas

Pasmbie warcskl

J1ach He 9TOM. JIrozent yayuBIIAiIo To, Kak
oHy Bes1 GoeBble feiicTByA IIpeBbiiie
BCETO IIOKEMOHBI IIEHVJIV PABEHCTBO CIAL,
[IOHVIMAs €T0 He OyKBaJIbHO, HE KaK PaB-
HOe KOJIMIECTBO KopabJieit, ITyIeK, Top-
ez v sK1Bov cuiibL CKopee, pedsb ITta
0 TIIOTEeHIMAJIbHOM paBeHcTBe. Korzma mx
pasBesiKa y3HABaJa O TOM, YTO 3€MHbBIM
cpJI0TOM KOMaHIOBAJI KaKOV-HIOY b Be-
JIMKWI CTPATeT, MPOTUB HEro Jimbo BbI-
cTaBJIAIICA OoJiee-MeHee PaBHbI 110 CIIO-
cobHOCTAM (PJIOTOBOfEL], JIMOO cobmpa-
JIOCh TI00OJIbIIIE KOpadJIeli, 4ToObl ypaB-
HOBECUTH BOEHHBI TeHmii 3emiaH. C
JIPYTOii CTOPOHBI, X TOJIKOBbIE KOMAaH-
JVIPbI OYEeHb YaCTO OTIIPABJIAIIICE B 00V C
MAaJIEHBKIM (DJIOTOM, JaBas IPOTUBHIKY
maHe. Vi, Korma cumMrasmi, 4TO CIIVIII-
KOM IIPEBOCXOZAT 3€MHOII (DJIOT, IIPOCTO
BBIBOAVIIN YaCTh KOpabJseit nu3 60 u oT-
paBJIA X Ha 0ady. Hexoropble 3em-
HbIe O(PUIIEPEI JasKe PaCCKa3bIBaJIV, UTO
C TOM K€ LEJIbI0 — YPaBHATb CUJIbI —
ITIOKEMOHBI BbIOpaChIBaJI 33 DOPT YacTb
Goesamaca M paspsasxasmt baTapen mus-
JIydaTeJsell, a TO M, HACTPOMBIIACH Ha
YACTOTY 3€eMHBIX CPEJCTB CBA3M, IIpe-
LIYTIPEKAAIN O TOTOBMBIIIVIXCS aTaKaX.

Korma semisgre 9T0 OHAMN, TO, KO-
HEYHO K€, CTaJV II0JIb30BaThCA IIOKe-
MOHOBCKVIMM CJIa00CTAMIL

Ho BoeBasm Te 310poBO, 3TOrO Y
SKEJITBIX ¥ IIYIICTBIX, C BYUAY BIIOJIHE
0e300MIHBIX, MHOILJIAHETAH HE OTHU-
Melb. VIHave mpy Takux 00bMaax BPAL
JI1 OBI OHVI ITPOJIEPIKAIIVICE ITPOTYUB SEM-
Hout Deneparym f8a roga. Jla He mpocTo
MIPOZEPIKAJICh, & TIOPOii Jaske VIMeJ
HEMAaJIO IIaHCOB BbIMTPATh BOJIHY.

Kpericep "Basbrasma"” narpymipo-
BaJl OOVIH 13 IIOIPAHNYHBIX C B30HOI
KOH(PJIMKTa CEKTOPOB, KOTAa M3 IUIIe-
pa HEOXKUIAHHO BbIBAJMJIICS BpasKkec-
KU1 peiifiep-0X0THUK U CXOIy Opocuii-
cA B aTaky. JneaspHasA IJIA IIOKEMO-
HOB CUTYAaIMsA: ONVH Ha OIVH, KopabJm
CPaBHMMOIO KJjlacca, OTHOCUTEJIbHO
PaBHBI BOOPY KeHJe, MOIITHOCTD JIBUATa -
TeJielt, sHeproaarac. [Ipy Bcex mpounx
PaBHBIX JMICXOJ| CXBATKM PEIajo JIMd-
HOe yMeHle KOMaHaMpPa U SKUIIaKa.

Ho sror 6oii cpasdy ciaoskmicsa He B
1oJ1b3y 3eMJIAH. CIIMIIIKOM ITO3IHO OHM
OOHApPY-KIMJIM IPOTUBHMKA. Korga Imo
Kpelicepy rpemesia 0oeBad TpeBOra,
ITIOKEMOHBI YK€ IIPOV3BeJIV TOPIIeHbII

BCEJIEHHAS, npocTpaHcTBO, Bpemsi Ne9*2007

3aJII1 ¥ BBIXOJVIJIV Ha JVICTAHIVIO yBe-
PEHHOTO IIOPasKeHus U3 DHepreTmiec-
KUIX IIyIIEK...

...KTo-TO rpoMKO ¥ OT mymm cKBep-
HOCJIOBIJI, KTO-TO OCTEPBEHEJIO CTyJaJl
II0 KJIaBMAType, ellle 3Bydasyi MIpuKa-
3bI, I CO CTOPOHBI MOIJIO IIOKa3aThCH,
YTO KalMTaH Peiy KOHTPOIMpyeT Cui-
Tyamyo. Kazasoce, ellle MTHOBEHbE —
VI H)KEHePbl aKTVBHOM 3all/ThI CBOE
BJIEKTPOHVKO COOBIOT C TOJIKY MO3IU
IIOKEMOHOBCKIJIX TOPIIEZ, a Te, YTO 00-
MaHYTb HE yZACTCs, COKIYT JIA3€PHBIM
OTHEM. 3aTe€M BCTYIIUT B 00i1 TJIABHBIA
rasmop "Basbrasier’, 1 oTBasKHBIE Je-
CAHTHVIKY BO3bMYT Ha abopnask pasom-
TOE KOPBITO, eIlle HeIaBHO ObIBIIIEe
CMEPTEJILHO OIIACHO OH0EBOII MAITIHOIA.

Ho sT0oro MruoBeHus y Kpeiicepa He
6bw10. OfiHA 3a APYTOM, TPY TOPIIEIBI
IIpoOMJIIM €r0 KOPITyC ¥ B30PBAJIAChE B
palioHe IBUTraTejeli ¥ SHEProHAKOIN-
Tesneil. Opynua kKpelicepa Tak U He
OTKPBLIM OroHb. JInireHHas CcrIocob-
HOCT) MaHEBPMPOBAaTb M CTPEJATH,
"Bajprasia” Oblia Ternepb He CTpalll-
Hee UIPYILIEYHO MOZesy 00eBOro Ko-
pabJisi, BBICTaBJIEHHOV B MarasyHe.

ITo cTrpaHHOMYy CcTedeHMIO OOCTOSA-
TEJILCTB, I[EHTPAJBHBIA [TOCT OCTAJICA
11eJI, KanuTaH ¥ O0JIBIIIMHCTBO oduIie-
POB BBIXXWUJIM — HO KOMaHJ0BATH VM
yoKe OBbLIIO HeYeM.

— Hy u4r0, rocoga, — HETrPOMKO
ckazaJ KarmTal Periny. — BoiHyKIeH
IIPU3HATH, YTO MBI IIPOUTPAJI. Y HaC
He BBIXOIOUT JasKe CaMOJVKBUIVIPO-
BaTbcA. I yike HaKuMaJ Ha 'TIoCIe[i-
HIOIO KHOIIKY', ¥ HE OAVIH pas3, HO KaK-
TO BCe 0e3 TOJIKY.

— Hy 1 CKpBITHBIZ JKe BbI YeJIOBEK,
TOCIIOZIVIH KATINTaH, — BOCXUTIJICH CTap-
i TIOMOIIHMK KOMaHZop Jlypbe. —
Xoreym cHavaJla B30pBaTb Kpeiicep, 1
TOJILKO IIOTOM HaM 00 3TOM COOOIITE?

— Yro nogesnaTk... — IIOXKaJ ILJIe-
yamy KanuTaH. — B 1mo1o0HbIX curya-
IMAX JeMOKpaTus BpenHa. Ilo-Bare-
MY, CTOMUJIO TIOCTABUTH HTOT BOIIPOC HA
roJiocoBaHue?

PasroBop Ha 3TOM IIpepBaJcs — Jie-
CaHTHBIE OOTBI BPA’KECKOrO peiizepa
IIPOTPBI3JIV OOIIIVBKY, V1 a00pIaskHa A KO-
MaHJja BOpBaJsach Ha 6opT "BaJsbrasuisr .
B xopoTroii 11 6e3HaIEKHOIE IIEpPeCTPeI-
K€ IIOKEMOHBI ObICTPO CJIOMIJIVI COITPO-



PaBHble LLaHChI

TUBJIEHVIE HEMHOIVIX OCTABIIINIXCA B YKV~
BBIX VI CTJIV XO35I€BaMI Ha KopabJIe.

B meH momasy 4eTBepoO: CTApPIINAIA
IIOMOLITHVK, JIEITeHAHT-apPTUILIIEPICT,
KaITaH-3JIEKTPOHIIVK J1a CTapIIHA -
cBaA3ucT. OHY OpPaKTUIEeCKM OJHOBpPEe-
MEHHO OYHYJIVICh B OTCEKe KopabJisa mo-
KEMOHOB.

B Te BpemeHa 3eMiIsHE el11e He ycIe-
JIVI 10 KOHIIA CBBIKHYTBCA C MBICJIBIO O
TOM, UTO OHU — eauHasa paca. Cromio
OoJiblire OOIATBCA C VHOILJIAHETHMKA-
M1, 9TOOBI OCO3HATH CBOE OTJIAYME OT
HIX, NOHATb, YTO, HECMOTPS Ha BCe
KyJIbTyPHbIE Pas3iIMuid, aHTJIMIaHIH U
BCKYIMOC ropaszo O/mKe Opyr IPYTrY,
yeM 4eJIOBeK U ITOKeMoH. Craprmii mo-
MOIITHUK KoMaHA0p Jlypbe ObwL1 dppaH-
KO3eMJIAHMHOM, KakK TOTJa TOBOPWJI,
apTmLIepncT JsKUHEII — UTaJIbIHO-
3€MJITHMHOM, DJIEKTPOHIIK — OOBIY-
HBIM MapCOKNUTaMIe3eMJIAHNHOM C
IIPOCTO 1 XapaKTePHOI paMumiivedt JIn.
A Bor TexHmMK crapumHa Cuumopos
VIMeJI PyCO3eMHOEe IIPOVICXOMKIAEHIIE.

Pycosemiane — O4YeHb MHTEPECHBIN
Hapon, Kasknpni mo ogmHOUKE — HU
JaTh HM B3ATH reHmit. Ho crout v co-
OpaTbCsA TOJIION — OX, TYMAaelllb, JIyd-
11e ObI He cobupasmice. Hy, na ganHo, Bce
9TO ysKe B nporwioM. Cerfgac Kak-To He
MIPVYHATO HA TaKye MeJouy obpalraThb
BHVMAaHIE, 1a ¥ HE PA3JIIYINIIL CETOIHS,
KTO apabOo3eMJIAHMH, & KTO, CKa’KeM,
ATIOHO3eMJIAHMH. PasBe 4TO eBpeeseM-
JIAHE JIO0 CUIX IIOP CBOIO HAIIVOHAJILHYIO
VIAEHTUYHOCTDb BBIIIAYMBAIOT, Oa KOIy-
0T II0 KOCMOCY IIbITaHO3EMJIAHE, YTOHAA
TO, YTO IJIOXO IIPUIITBAPTOBAHO. TaK BOT,
STOT pycoleMJIAHMH crapimHa Cumo-
OB B KOHIIE KOHIIOB BCeX 1 crac. EcTb B
HaIMOHAJILHOM XapaKTepe PyCcO3eMIIAH
Takad MHTEePecHas YepTa: HaXOAUTh
BBIXOJlT B CaMO}l Oe3HAJEesKHOI CUTya-
LA, KOTJIa BCe aMePMKaHO- MJI FepMa-
HO3eMJIAHE yoKe CeJsli, Py4YKM Ha ITy3e
CJIOKVAJIVL VI TIOMUPATh COOPAJIVICE.

Ho o ToMm, Kak oH Bcex cmac — He-
MHOTO ITO3Ke.

— Hy, uro 6ynem nenatb? — ensa
OYHYBIINCDH OT III0Ka, BBI3BBAHHOIO JIy-
YOM IIapaJif3aTopa, CIPOCUJI JelTe-
HaHT J[PKMHe . — Y HaC C IOKeMOHa -
MM HET HMKAKNUX JIOTOBOPEHHOCTEV 00
oOMeHe IJIEHHBIMM, a U O IyMaHHOM
oOpaIreHny ¢ HUMI TOYKe.

— I'ymaHHOe — 3HaUUT YesoBedec-
KOe, — XMYPO OTBETMUJI CTAPILMIi II0-
MoIHUK. — JHenaToyxmue — He Jronu,
TaK YTO X 0OpallleHne ¢ HaMI YeJoBe-
YeCcKMM OBbITh He MOXKeT. Pa3Bse 4To o-
KEeMOHOBCKUM... VIHTepecHO, HacC XOTdA
OBbI KOPMUTE COOMPAIOTCA?

OJEKTPOHIIMK JI11 00Bes BIrJIAAOM
roJIble CTEHbI OTCEKa ¥ IIPOTOBOPIJI 3a-
OyM4IBO:

— CoMueBatoch. JIesKyM Ha TOJIOM IT0-
Jsry. Hurgero noxosxero Ha mebesib Het. Ty -
aJleTa ToXKe He BUIHO. JIMYHO MHE 9TOr0O
JIOCTaTOYHO, UTOOBI CII€JATb BBIBOIDL
KcraTn, Becbma rpycrtable. K HaM HUK-
TO He cO0MPaeTcss OTHOCUTHCA T'YMaHHO.
HewnssecTHO fnaske, rOBOPUT JI KTO-HM-
Oy b 113 TIOKEMOHOB Ha 3€MHOM fA3bIKE.

Korma coyumiocs CTOJIKHOBEHUE
"Bajibrasiiel’ ¢ IIOKEMOHCKMM pelizie-
poM, OO€eBBIe HEeVCTBYA LIV OYeHb MH-
TeHcuBHO. Ho xapakTep 6os B kKocMoce
TAKOB, YTO B JEBATU CIydadX U3 JIeCA-
TY OBPEXKIEHHBIV KOpabJib B3PbIBAJI-
Cs1, OCTaBJIAA ITOCe ce0s JINIITh 00JI0M-
Ku. VI 1ro5im, v TIOKEMOHBI B ILJIEHY OKa-
3BIBAJIVICh PEJIKO, ¥ YTO C HYMM IIPOVIC-
XOJIJI0, HUKTO TOJIKOM He 3HaJ1. Obe Bo-
IOIOIIVIE CTOPOHBI MCIBITHIBAJIV IIPO0-
JIEMBI C TIEPEBOIUMKAMI — X aKTUBHO
TOTOBWJIV, HO, IIO KPaliHell Mepe, y 3eM-
JIAH JIbBUHYIO JIOJIIO IIOJTOTOBJIEHHBIX
CIIEIMAJIVICTOB 3a01paJia pa3BeaKa.

YeTBepo MIIEHHVKOB CUAEJIN VI YHBI-
JIO OIJIAABLIBAJIY CEPO-3€JIEHbIE CTEHBI
CBOT'O Y3WUJIAIIIA.

— MoskeT, mormpob0BaTh IIOTOBOPUTH
C IIOKEMOHaMM ! — 33 yMYMBO ITPEJIO-
SKIMJI apTUJIIepucT. — BApyr oHu Hac
norimyT? VI mycTh Torma pasbACHAT
Halll cTaTyc. Kak BbI K 9TOMY OTHOCH-
Tech, TOCIOAMH KOMaHAOP? — OH IO-
CMOTpeJI Ha cTaprioma. — BrI craprmmit
10 3BaHUIO, KaK CKasKeTe, Tak 1 Oymer.

— PaszymH0, — 01006puTEIHbHO KUB-
HyJI cTapluii IoMoIIHMK. — Jleic-
TBYWTE, JEITEHaHT

JxyHeI1 BCTaJ, MOTAHYJCA, Pas3-
MyHaA 3aTeKIIe HOrY (Ilapasms3aTop —
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9TO BaM He BOAAHOI [ICTOJIET), TIOAOITIET
K JIFOKY ¥ OCTOPOKHO IIOCTYYAaJI IT0 HEMY
KOCTAIIKAMI IIaJIbIeB. BepHee, mombI-
TaJICs IIOCTYYaTh, IIOTOMY YTO IIPV 3TOM
BBIACHIJIOCH: MBHYTPU JIOK ObLI cAesIaH
73 KAaKOro-TO MATKOIO MaTepuasia, Io-
ZobHoro pesyHe. Kynax jommb octaBmt
Ha HEM ObICTPO 3aTAHYBIIIECS BMATVHBL

— He BbIXOONUT, — IIPOOOPMOTAT
oH. — VIHTepecHO, oHM BOOOIIe 3a Ha-
My HabOJrogaoT?

Ecau B momertiennn u ObLia Kakasd-
TO HaOJIIOZATEesbHAA allapaTrypa, TO
€€ XOPOIIIO 32aMaCKIPOBAJI.

— EcTp emie mpepajoskeHnsa? —
OCBeOMMJICSH CTaPILVI ITIOMOITHYK.

OrBeTOM OBLIO MOJTYAHIE.

— YeproBmmHa! — HEOKUAAHHO
B3bAPMIICA JeiiTeHaHT. — Kak-To Bce
9TO IJIYTIO, He TTo-4yejioBedeckn. [Tocamm-
JI, 3aKpbLII — U Bee. Ecomt MBI MM He
HY’KHBI, TI04eMy cpasy He yowm? Ecim
HYSKHBI — BOT, Mbl OYHYJIVICh, TJI€ JOII-
POCUMIKN, TIBITOYHBIX JI€JI MACTEPA Ha TOT
CJIydali, ecyi Mbl OTKasKeMCSA OTBeYaTh,
VTN €11 YTO-HMOYIb B 3TOM poze?

— Hy, a Begp ysxe roBopmJ, — BO3-
pasui eMy KOMaHZOp. — OTO He JIIOAM,
II09TOMY ¥ BeOyT cels He IOo-deJioBe-
YECKIL. JTO IIOKEMOHBI, U1 JIEVICTBYIOT OHI
TaK, KaK MM roJlaraercA. besa TOJIbKO B
TOM, YTO MBI IIJIOXO 3HAeM, KaK I10Jara-
eTca ceOs BecTy IMOKeMOHaM. BoT ecim
OBbI MBI MOIJIV TIOHATH MOZEJb IIOBee-
HIA Bpara, To, BO3MOYKHO, HAM YZaJIOCh
OBI M3BJIEYD 113 DTOTO IOJIL3Y JJIA Ce0s.

— Bcero-To? — exmpaHO CIPOCKUI
JeriTeHaHT. — Ha 3emile yMHUKN A1i-
LIETOJIOBBIE Y3Ke CKOJIbKO BPEMEHN ITbI-
TAIOTCA IIOHATH HOCUTEJIEN YYKIIOTO
pasyma. XoTb mesb(yHA, XOTh IIOKe-
MOHa. VI MHOroro oHm moowmmcsk? Bor



MaHTaCTVKa

€CcJIVI O HAaCc TOBOPUTB, TO IJIs Hadaja
cTonyIo Obl YBMIIETH IIOKEMOHOB 3KV-
BbEM. A OHM COBEPIIIEHHO He TOPOIAT-
csA ¢ Hamu obutatbes. ITpoknarse!

C sTuMM CJI0OBaMy apTUIJIIEPUCT CO
BCeJl CMIIBI 3aCaANJI KYJIaKOM II0 JIOKY.

ToT OecIIIyMHO OTKPBLJICH.

IIo Ty cTopory HyKOro He 6bL110. TOJIB-
KO OCBEIIEHHBI >KEJITOBATBIMI CBe-
TUJIEHVIKAMY KOPVIOP C PAIaMI OJHO00-
Pa3HBIX JIFOKOB B CEPO-3€JIEHbIX CTEHAX.

IToka ocrasbHBIE OIIaPAIIIEHO CMOT-
penu Ha neso pyk Jexmnennu, JIn mmo-
JIOIIIeJI K JIFOKY, HETOPOILJIVIBO BBICYHYJI
TOJIOBY B KOPMZIOP ¥ OIJIANEJCH.

HagneBo, mranpaBo — HuKoro. Hu
€IIVIHOV YKVIBOI JYIII.

— Bor BaMm 1 HeuesioBeYeCKad JIOTV-
Ka, — HapyIIJI MOJTYAHVE CTAPIIOM. —
BpocuTs 1IeHHbIX B HE3AIIEePTOM ITOMe-
1ieHny 6e3 OXPaHbL.. KAK-TO 3TO HEIO-
uATHO. Hy, uTo Oyem nesath qaJbiie?

— JleticTByeM 10 0OCTaHOBKE,
YCMeXHYJICA aPTUIJIEPHUCT.

OJIEKTPOHIIVIK OCTOPOYKHO BBIIIIEJ B
Kopuiop. OYeHb MHTEPECHO BBIIIET —
Kak OyZTo 3aX0oany B BOAY, TeMIIepa-
Typa KOTOPOJ eMy Hen3BeCcTHa. BrITsa-
HYJI HaJi HEBBICOKVM IIOPOKKOM HOTY,
HOCKOM (POPMEHHOTO OOTMHKA KOCHYJI-
csa noJsta. ITocTaBuit HOTY Ha cTyIHIO. V1
yoKe II0TOM IIePEMECTIIICA 33 IIPEeIeJIbI
OTCEKa IIOJHOCTEIO.

VI Hnaero He nmpomsomnio. Beimres u
BoI111eJ. CJI0BHO ObI 11 He ObLII IIJIEHHBIM
Ha KopabJie Bpask1e0HOI JIF0AM PaChI

— SHAYNT, TaK, — CKa3aJl CTapPIIIIA
romMoIHVK. — IIo ofcTaHOBKe Tak IO
obcraHoBKe. JIydIlle fesaTh YTO-TO, YeM
TYIIO CHZIETh Ha MECTe M KIATh Y MOPSA
riorozbL. I11aH TaKoit: BEIXOAMM OTCIOAA 1
nnem. Kyna? Jlna sagasa — Hajeso. I1o-
ueMy MMeHHO Tyza? Komannyp ve 00sa-
3aH OOBACHATH MOAYMHEHHBIM CMBbICJI
cBOMX NpuKa30B. Karmran JIu, BI mep-
BbIM IIPOBEJIVI PA3BEKY BPaKEeCKOro KO-
pabuisa, BOT Terepk ¥ oTayBaiireck. Vine-
Te BIepean. SaMbIKAOIIVIM — CTaPIIN-
Ha... J99... Bara cpavmmis, crapriimsHa?

CraprioM TKHYJI IIaJIbIIEM B CBABWC-
Ta, KOTOPBIJ BCE 9TO BPEMH, KaK U II0-
JlaraeTcd HUGKHMM 4YVHAM, B Pa3rOBOP
He BCTPEBAJI U YKJaJI IIPMKA30B OT BbI-
LIIECTOAIIETO HAYaJIbCTBA.

TOoT BCKOYMJI, BBITSHYJICH II0 CTOVIKE
"CMUPHO" ¥ TIPUHAJCS I10-yCTABHOMY
MIOYKMPATD TJIa3aMit Ha9aJIbCTBO.

— Crapumaa CuzoposB, TOCIOAVH
KOMaHop!

— Tuie, — OMOPIIIMIICS CTaPILIIE
nomorHuK. — He Ha many, ma u mo-
KEMOHBI MOTYT yCJbIIaTh. Ber — 3a-
MbIKatoii. Harra riesis — BepHYTBCA

Ha "Basbrasury', a gaJiblile — CHOBA
BOCITOJIb3YEeMCSA 3aKJMHAHUEM ' Jelic-
TBOBATB I10 OOCTaHOBKE' .

OpHako yitTu naJieko OersieniaM He
yZaJoce. Y IEPBOTrO jKe IIepecedeHys
KOPMIOpa C APYIMM OHM CTOJIKHYJIVICh
C HECKOJIBKVIMY ITOKEMOHAMIL

Korma ms-3a moBopora Ha HIMEro He
IIOZ03PEBAIOIIIVIX JKEJITOYXIX KOCMOHAB-
TOB B CYIHVIX MYHIMPaX BbICKOUIII YeT-
BEpO 3eMJISH, KOTOPBIE Ceifdac JOJIKHBI
ObLIV [T0 BCEM VX ITPECTABJIEHIAM HAX0~
JITBCSI COBCEM B JIDYTOM MecTe, ObICTPO
cpearupoBaTh XO037€BaM KOpabJsa He
ynaJsock. Karmrran JIv, 11 iimii iepBbIM,
JIIXVIMYL yIaPaMy PYK Y HOT PaCIIIBBIPSAT
meovx. Ho Tpetwmit 10pKO BBIBEPHYJICA U
Opocwica B MEPIEHAVKYJIAPHBIA KOPY-
JI0p, & TaM METHYJICA eltle Kya-T1o. OH-To
ObLI HA POIHOM KOpabJte, 11 ITOTOH:A 32 HIM
BPSAZ JIVI MOIJIA YBEHUATHCHA YCIIEXOM.

Opy:xus y IIOBepPsKeHHbIX BParoB He
Hanwiock. Kak IJIeHHbIe IIeHHOCTY OHM
He IIPeCTaBIIAIIA, IIOTOMY YTO HUKTO U3
3€MJIAH He TOBOPILJI Ha IIOKEMOHCKOM.

IIpesxne, uem komaHzmop Jlypee
MIPVUHAJ HOBOE peIlIeHNe, HEMOAAEKY
pas3faJics TOIIOT M CTPaHHBIE 3BYKH,
Pe3Kre U OTPBIBUCTHIE, OOHAKO IIPU-
TOM CTPaHHO MYy3bIKaJbHBIE. Byaro
neBdYas NTHUIA — APO3L UM KaHapei-
Ka — 00J1auniachk B MyHAMP ¥, BOoOpa-
3UB cebs reHepaJioM, IPUHAIACH OTIa~
BAaTb IIPMKAZAHNA.

— Besxxum Tyna! — Jlypbe MaxHyJI
PYKOI1 Harrpaso.

IIpurasel He obcysxnarorcsa. Hampa-
BO, TaK HampaBo. KomMaHIOp, cKopee
BCEro, caM MaXHYJI PYKOJi B 3Ty CTOPO-
HY MCKJIIOUMTEJIBHO HayZady: HaJeBO
YoKe XOIVJIN, TaM He II0Be3JIO.
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— MoskeT, IpoBepPUM, €CThb JIU eIlfe
OTKPBITBEIE JIIOKM? — YysKe Ha Oery
KPUKHYJ JsxnHe I

— JVlnn cnpadgemca rpe-HUOYIb,
WM, TI0 KpajiHe Mepe, 3abappuKaiy-
pyeMcs, ¥ IIOKa OHY HAC BBIKOBBIPAIOT
OTTyJZa, Mbl YTO-HUOYIb MCIIOPTVIM.
Bce um Bpen Oyner, — corJyacmiica ¢
HUM KanuTaH Jln.

— A ecymt Tam oxpaHa?

— Tam u pazbepemcs!

— ITpoBepsaiiTe, KaMTaH, — 05100~
PWJI 3aTEI0 KOMaHAOP.

Crapmmua CumopoB Oeskalr 3aMbl-
KaIOIVM, M3PeIKa OIJIANbIBAACh —
HEeT Ji/ TIOroHN. B ochuiiepckme nesa oH
He JIe3, CIIpaBeJIBO I10JIaras, 4To Bbl-
IOJIHATBH IIPMKAa3bl ropaszio IPOIlle,
4eM OTJaBaTh UX.

Iloronsa Bce elre TomaJja rae-To 3a
O4YepEIHBIM II0BOPOTOM. SEMJISHE IIPO-
JOJI3KAJVI MYaThCA 110 KOPUIOPY, CBO-
paurBas TO B OIHY CTOPOHY, TO B APY-
ryo. TOJBKO Temepb BJIEKTPOHIIK
Ouuics 1IeYoM BO BCe IIOIaJ[aBIIVIECH
II0 ZIOPOTe JIIOKY, ITOKA OAVIH 13 HIX He
IO ZAJICS.

— Crozma, — xpuknays JIu, HbIpaAa
BHYTPb.

OcraJpHBIe [T0CJIeI0BAJI 38 HUM.

B orceke y camoro Bxoza CTOSAJ IO~
KEMOH C IIYIIIKOJ B JalaX. JJIeKTPOH-
IIVIK BBIXBATWJI Y HETO IIYIIKY, & CaMO-
My 4YacoBOMY IOAJAJ IVHKa TaK, 4TO
TOT OTJIETEJI B CTOPOHY.

OTcexr 3aI0/IHAN 3KPaHBI, ITYJIbTHI,
pasHoOOpasHasa ammaparypa, a IIoKe-
MOHOB OBLJIO KaK pa3 He O4YeHb MHOTO.
Ho Bce oHM OBV yBEIIIAHBI KAKVIMII-TO
3HAYKaMM, KaK HOBOTOJHUE EJIKW, U
TyT OerJierbl IOHAJM, YTO MM, HAKO-
Hell, II0Be3JI0. BoamosxHo.



PaBHble LLaHChI

IToTomy 4TO IIOMEIIIEH)E, B KOTOPOE
OHM BOPBaJNCH, OKA3aJI0Ch HYEM-TO
BpPOZie KOMaHIHOTO IIEHTPa KOpadJId.

HeckoIbKO0 ITOKEMOHOB YCITEeVI CO00-
pasuTh: TO, YTO MPOUCXOANUT — ITO
HEITPaBUJIbHO, 1 [IOTAHYJIV YKEeJIThIE Jia-
bl K KoOypam Ho JIn ysxe pazobpajcsa
¢ TEM, KyJia 1 KaK Ha’KUMaTh, 1 Hay1a-
4y HaJIbHYJI U3 3 XBaYEHHOM ITYIITKIA.

Tex, 4TO XBaTaJNCh 334 OPYKUE,
MTHOBEHHO CHECJIO TOJIyOOBaTBIM JIy-
YOM, KOTOPBIN BUIMMBIX IIOBPEXKIe-
HIIJI HE OCTaBJIAJ, HO, KaK BBIACHUJIIOCH,
yOmBaJI OBICTPO ¥ rapaHTUPOBAHHO.

— BceMm cToaTts! — 3aopaji 3Jek-
TPOHIIVK. — JlambI 3a roJIoBy!

OpaJ1 oH [10-CBOEMY, ¥ BPSAZ, JII TIOKe-
MOHBI [IOHAJI €70 CJIOBA, HO CAM CMBICII,
TIOAKPEIUIEHHbII CTBOJIOM ITYIIIKV, OBbLI
BIIOJIHE O4YeBMZeH. Tak YTO MOTMXOHBKY,
0OYKOM-00YKOM, YTOOBI, HE Jail Oor, He
CIIPOBOILIMPOBATh TPO3HOTO Bpara Ha
cTpesie0y, BCe IIOKEMOHBI IlepeOpalmich
3-32 CBOVIX ITYJIBTOB K CTEHE 1 BLICTPOVI-
JIVICB BAOJIb Hee, TIOKMJIAB OPYKIe Ha IT0JL.

Beruieribl BOOPYIKMJINCH M CTAJIA
YyBCTBOBATH ce0sA HoJIee CIIOKOIHO.

— Taxk, 4TOo TyT y Hac... — 3aAyM-
YJBO IIPOTOBOPWJI CTAPIINI IIOMOIII-
HUK, [VIAJA Ha CTPOMHYIO IIIEPEHTY II0-
KeMOHOB. — Kro-Hubynp roBopur Ha
3eMHOM f3bIKe?

OmuH M3 IIOKEMOHOB OCTOPOSKHO
[IOZIHAJI JIAITy. 3aTeM TaK Ke OCTOPOIK-
HO, HeJOBEepPUYMBO IIOIJIAAbIBasd Ha
DJIEKTPOHIIMKA U IIYIIKY B €r0 PYyKaX,
TIOKa3aJl Ha HeOOJIBbIIIOV IIPMOOPUMK C
KHOIIKOJ, BUCEBIINII Ha IIOSCE €0 CH-
HEro MyHIupa.

— Heyxenu nepeBofunK? — yau-
Buicd Jlypbe. — Hy, BKitoun.

sKenroyxmii ¢ mpubOPUMKOM OIATH
JKe O4YeHb OCTOPOYKHO, HE OTPbIBAA
IJIa3 OT HalPaBJIEHHOTO Ha HETO CTBO-
Jla, Ha’KaJI Ha KHOIKY.

Peub camix MHokeMOHOB HOXOMKa Ha
OTYYbe YPUKAHbe, & IPUOOPUMK Ha 00-
Ky BBI3BaBIIIETOCA OTBEYATH 3arOBOPILI
JIVITIEHHBIM SMOI XOJIOJHBIM METAJI-
JIMTIECKVIM TOJIOCOM C UyZIOBUIITHBIM aK-
nerToM. O mIocTpoeHy opas BoodILIE ro-
BOPUTB CTPAIITHO. Y 3Ke IIOCJIe BOHbI CTa-
JIO VIBBECTHO, YTO IIEPEBOAUMK OBLT DKC-
IepVMEHTAJIBHBIM, ¥ OIHONM U3 IieJien
perima aTtakoBaBIlero ' Bajbrary"
OXOTHVKA OBLT 3aXBaT ILJIEHHBIX JJIA €T0
IpoBepky. Tak 9To OesKaBIIM 3eMJIA-
HAM ellle pas3 II0Be3JIo. ¥ JIOJEN B TO Bpe-
MsA He ObLIO HIMYEro, YTo XOTb KaK-Hu-
Oy /Ib ITOXOAIIO Ha IIOKEMOHCKIIE ITPHO0p.

— fI nepeBoaNTE, — pasgaJioch U3
npubopunka. — I'oBopuTh ¢ BbL XoO-
TeTb 3HATh, II0OYeMYy BbI IIOCTYIIaTh HEe-
YEeCTHO Tak?

— O ueMm 5TO OH? — HEJIOYMEHHO
cripocua yxyaenmn. — O ToM, 9TO MbI
u3 IIeHa cberxasm?

— Jla, — oTBeTw IoKkeMOoH. — Ilepen
0esKaTh 13 IJIeHa ITPeIyIIPesKIaTh CTO-
posx. JlaTh cTOposk 111aHC. YeCcTHO Tax.

— Hy BBI gaeTe, — pa3Becesmica
CTapILNii IOMOIIHUK.

OcrajsibHble TOYKE 3ayJbI0aJNCh.
Bunumo, 3aaBaeHNA IOKEMOHA, OTKPO-
BEHHO OpeZIOBBIE C TOUKY 3PEHV 3EM-
JIAHVHA, IIOMOIJIM MM CIIPaBUTBHCA C
HaIIPAYKEHMEM.

— { BBI HeE IIOHMMAaTb, — OTBETNJI
IIOKEMOH. — Brr I10BeJeHrie MbI HESACHO.

— Jla 3T0-TO HeyauBUTEJNbHO. Tak,
OTBeYaThb OBICTPO, ACHO U He 0OMaHBI-
BaTb. JTO IIOHATHO? A MHa4Ye — JIN-
INNITTBCA CBOMX KEJIThIX yLHef/i

— §1 He COTPyIOHUYATH C BbI, €CINU
5T0 BpemuThb MbL. Ho ecsm a1 oOMaHBI-
BaTh, A Bbl CHAYAJA IIPENyIIPEKIATh,
4TOOBI BbI IMETH IIIAHC, — TOP0 OTBE-
TUJI TOKeMOH. — MBI Tak HIPUHATO.
IIpaBuabHO Tak. Bel cripanmBaTe.

— To ectpb ecomn a cropoury Tebd, a
ThI PEIINIIIb MeH:A 00MaHyTb, Thl MHE
00 BTOM IIpegBapPUTEIHHO COODIINIIE ?

— Hert. d ckaszaTb: 9 mMHOrOA HeE-
IpaBia TOBOPUTB. A BBl pellaTb, YTO
IIpaBja, YTo HellpaBjaa. YecTHO TakK.

— Jlagao, yureMm. IlepBbIi BOIpOC:
MOSKHO Ji1 320JI0KVIPOBAT JIFOK IBHY TPI?

— Jla. MBI 5TO HE BpeIuTh.

— IloraseIBaii.

Pemmie poBepuThbca MHCTPYKLUAM
IIOKEMOHA, KOTOPBI, 110 KpaiiHel Mepe
C BUAY, 6bIJ'I TOTOB C HUMM COTPYOHU-
4aTh, 3eMJIHE 3a0JI0KMPOBAJI BXOJL B
KOMAaHJHBI LIeHTP. VI BbIACHUIN OBe
Belu. Bo-mepBBIX, OHM ITPABUJIBHO
clieJiaJiv, 4TO IIOCITEIVJI C 3TUM. Te,
KTO 32 HMMJ THaJICS, OOHAPYIKUIN, Ky -
Ja Jenyuich OerJielbl, ¥ IIONbITAJNCH
BOPBAThCA B 3aXBa4YeHHBIN OTCEeK. Bo-
BTOPBIX, CyZsA II0 TOMY, UTO JIOK C Ha-
JIETy OTKPBITb MM HeE YJaJIoCh, IIOKe-
MOH-TIEPEBOIYUMK HE COBPAJL

— Tax, uTo maJsple? — cTaplvii
IIOMOIIHMK O0OBEJI B3IJIALOM IIOLYM-
HEHHBIX. — ¥ KOr0 Kakue maen?

— Teneps DpopbIBaThCA HA "Bajb-
raJjury' CMbICJIa HET, — HadaJl PacCysK-
JaTh BCIYX BJIEKTPOHIMK. — MosxeTr
6I:>ITI:, 3aCTaBUTb 3TUX, — OH MaXHYJI
PYKOIZ B CTOPOHY ITOKEMOHOB, — OT-
BECTM KOPabJb KyZa HaM HysKHO?

— Her, — nmepHyJica yCJibIlIaBILINIL
9TO nepeBog4uMK. — MBI He fgesaTh To,
uTO MBI Bpex. VImu oOMaHBIBATH BBL
YecTHO Tak.

— IlouATHO. 3HAYNT, caMIi Mbl JTVIM
KopabJiieM yrpaBIATh He MosKeM. OHy Ham
TIOMUVHATHCA He OYIYT, & ecJll Mbl JasKe
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TIPYyMaeM, KaK X 3aCTaBUTh — HET Hii-
KAKOVi rTapaHTVV, YTO OHV HaC He OOMaHyT.

TyT 3amuamkana KakKad-TO IIOKe-
MOHCKA TEXHVKA.

Crapmii HIOMOIITHUK BOIIPOCUTEIIb-
HO IIOCMOTPEJI Ha ITePEBOAUMKA.

— BryTpenHAa cBA3b, — IOCIIENI-
HO O0'BACHNJI TOT.

— Brurouaii.

IIoxemoH Ha’kaJj 4TO-TO Ha IIyJIbTE.
IIpamo B Bo3ayxe pasBepHYJIOCH TO-
Jorpacpieckoe OKHO. B Hem Kpaco-
BaJICA ABHO IOKIJION ysKe M MaTepblil
IIOKEMOH-BeTepaH, IIBETOM IIOXOKUI
Ha IepeJlepsKaHHbll B XOJOAUJIbHIIKE
JiMOoH. TosKe co BHAKOMBIM 3€MJITHAM
IpUOOPUMKOM Ha IIosIce.

— BprlI copnmaTh A7 — CIIPOCIII OH.

Ero nHTOHaIMNK Oerseriam ObLIV He-
IIOHATHBI, & NpubOop BBIOpachIBAJ U3
cebA coBa XOJIOJHO, OTCTPaHEHHO, C
MeTaJIIINMIeCK/M CKPESKETOM.

— CapnimmM, CJHIBILINM, — KUBHYJ
KoMaHzop Jlypbe.

— Hanm ycsioBuA: BbI OTKPBIBATE U
cmaBatbea. CuzmeTb KaMepa IIOKa MbI
IIPMBO3UTH BbI Ha Hallla IJIAHETAa. Tam
IIPaBJAVBO OTBEYATH HAIIV BOIIPOCHL. Vb1
BBl KOPMUTB, BBl IIPEIYIIPEIKIATH MbI
ecJIVI Bbl XOTEeThb OeskaThb. YeCTHO TakK.

— Hy y»% HeT, — OTBETMJI CTaPIINIA
ITOMOIITHVEK. — MBI 3aXBaTIII Balll KO-
MaHJIHBI IIEHTP, Yy HAC B 3aJI0KHMKAX
Bl BBICIIIVIE OPUIIEPEI, TAK YTO HE I10-
HMMalo, I1049eMy Mbl JOJIXKHBI C1aBaThCS.

— IIuBMIMB0BaHHOE CYIIIECTBO HE
MOYb CUNTATh JPYTVe 3aJI00KHVKM! — X
cobeceTHMK BeChb CKpMBIIICA. — 10, 9TO
BbI 3aXBaTUTh [IEHTP YIIPABJIEHNA, He Jia-
BaTb BaM BO3MOYKHOCTYI HY JIJIA 9TO. BBl
He MOYb YIIPaBJIATH KOPaOJIb, BbI HE MOYb
JIeTETh TyJa, KyJa XoTeTb. Jlaske CBA3b
TOJIBKO HaIm Kopabimt IIpoiity dethbipe
BalllVIX 4aca, Mbl IIPOYKEYb JIOK VI B3ATh
BaC B IIEH 3aHOBO. Torzia MbI Bac CBA3ATH
VI TIOCTaBUTDb OXPaHa, — IIPU 3THX CJIOBaX
TIOKEMOH BHOBBb CKPUBILICH, KaK OT 3y0-
Hovt Oosmt. Iloxoske, mpencraBieHyVe 00
OXpaHe M 3aJI0YKHVKAX Y HVIX VIMEJIOCh,
HO OHM HE CUITAJIV, UTO 'YeCTHO TaK' .

— 3aT0, II0Ka BBI He MIPOXKTJIN JIIOK,
MBI B PaBHOM IOJIOXKeHV. MbI Hirgero
He MOXKeM CIeJaTh BaM, HO M Bbl HAM
Bpela He IIPUYMHNTE.

Crapimil IOMOIIIHUK cheJjaJj 3Hak,
IIOKEMOH-IIEPEBOAUNK IIOHAJ €ro 1
BBIKJIIOUNJI CBA3B.

— Jlrax, rocrioa, — KOHCTaTVPOBAJI
CTapIIoM, — Yy Hac eCcTb YeThIpe Jaca Ha
paswmbiieHne. Yro Oyzem nesiatsb?

JISKMHEe LI MOJIJaJL.

Kammran JIu mocmoTpes Ha MOKeMO-
HOBCKYIO IIYIIIKY B CBOMX PYKaX /i IIPO-
OypuaJ:



MaHTaCTVIKa

— Brina Benp maesa — BpbIBaeMcH,
BCceX yOuBaeM, Bce, YTO MOYKHO — pac-
KYpO4MM, a TaM — XOTb TpaBa He PaCTI.

YcablaBImii 9TO0 IOKEMOH-TIEpe-
BOJUMK M3 APKO-3KEJITOr0 cTaJj Ojen-
HO-KeJITBhIM.

VI TyT 3aroBOpmI MOTHAIIVBEI CTap-
umHa CumopoB. Bce To Bpems, moka
LIVIV TIePErOBOPBI CHAYAJIA C OJIHUIM I10-
KEMOHOM, 3aTeM C APYIMM, OH MOJTIAJI,
IIPMCJIOHMBIINICH K CTeHe, IIOMTI'PbIBaJI
JOCTABIIMMCA €My CTBOJIOM ¥ TPO3HO
TIOIJIAABIBAJI B CTOPOHY ILIEHHbIX. Ho
Telepb, BUAMMO, ET0 OCEHIIA M.

— T'ocriogmu KOMaHIOP, pas3penmTe
obpaTuTbCcA?

— Pagpernaro.

— Ilonnmaro, rocnoiyH KOMaHJIOP,
MOXKET, OHO KaK-TO IJIYIIO 3BYYWUT, HO,
ecyy A MPaBUJIBHO BTUX KEJITOYXUX
TIOHAJL, IT0YeMYy ObI He CIeJIaThb BOT TaK...

I oH 1BJI0K1JI CBOIO IIEI0.

Crapmmit moMoIIHKUK JIypbe momy-
MaJI HEMHOTO, IIPVICBYICTHYJI ¥ CITPOCIIL
IIOKEMOHA-TIePEeBONYNKA, BBIIOJHUT
JIVI OH TO, O YeM roBopuJI crapiimaa Cu-
ZIopoB. ToT rmogyMaJt 1 OTBETIIL.

— f moub. X014 4 He NOHMMATh, 32~
4eM BBl Tak noctynartb. Ho 5To MBI He
BpEeJT.

Eme uepes HECKOJIBKO MUHYT CTap-
i TIOMOLIHMK BeJeJ BKJIIOYUTH
BHYTPEHHIOIO CBA3b M BbI3BATb CTap-
LIET0 TeX, KTO IIbITAJICA IIPOOUTHCA B
KOMaHJHBIA IIeHTP Kopabsd. BHOBb
pacIycTuBIIIeecs OKOIIIKO CHOBa IIPO-
JIeMOHCTPYPOBAJIO 3€MJITHAM TOTO Ca-
MOTO IIOYKJJIOTO IIOKEMOHA.

— BrI penimTs ciaBaThCA? — cpasy
K€ CIIPOCIAJI OH.

— Het, — oTBeTn komaszop Jlypoe.

A 3atem 0OBACHUI €My, YTO TOJIBKO

4TO € OopTa peiinepa OBbLIO OTIIPABIEHO
COOOITIEHME BCEM ITOKEMOHCKVM KOpad-
JIIM, KOTOpPbIE DTO COODIIlEHVIE MOTYT
IIPUHATE. B HEM TOBOPUTCA, UTO pelimep-
OXOTHMK TaKOIi-TO, Ha GOPTY KOTOPOro
HAXOZATCA BasKHBIE IIEHHbIE, BEZIET He-
PpaBHbBI 00M ¢ 3€MHOI BCKa POl U IIPO-
cur o nomorw. Heckoibko Kopabiteit
y2Ke OTBETIJIN, YTO MUATCH Ha BBIPYUKY
7 Oy Iy T He I03Ke YeM depes TPU daca.

— Ho... HeyecTHO Tak, — HENOHU-
MaroIlle CKasaJj IoKeMoH. — MbI Torga
MMETb HaJI BbI CJIMIIIKOM OOJIBIIIOE TIpe-
MMYIIIECTBO, — ¥ CHOBA IIOBTOPIJI: —
HeuectHo Tak.

— Bawm BuznHee, — pmiiocodpcky oT-
METUJI CTapIIMii TOMOITHNK. VI BHOBb
BeJIeJI OTKJIIOYATD CBA3b.

ITocsie wero ocraBaJoCh TOJBKO
SKIIATh.

Emie uepes nmATHAAIIATS MUHYT C TOM
CTOPOHBI JIFOKA BHOBB 3aX0TeJ 00II[aTh-
csa. ITokeMOHCKMII OUIIED COOOIIAI:
4TOOBI YPaBHATH CIUJIBL, ¢ OopTa "Basb-
raJuibl’, CCTEMA KOMMYHVKAIN KOTO-
POt GJIATOIIOJIYYIHO COXpaHuIa paboTo-
CHIOCOOHOCTB, ObLiIa yCTAHOBJIEHA CBASD C
Kopabsravm SemHoi Deneparym. VIxX ko-
MaHAMPaM B O0IIIMX YepTax 00p1CcOoBaIA
TIOJIOPKEHVIE JeJ], IlepeiaJ KOOPAVMHATEI
I COOOIIVIIV TPUOJIMBUTENIHHYIO MH(OP-
MAIIO O CIJIaX IIOKEMOHOB.

Koneuno, 3emuble oduiiepb! cCHaYAa-
Jla CUJIBHO IIOZ03PEBaJM, YTO 3TO —
JoBy1iKa. IloaToMy KopabJielt HarHam
Tyza mno0oJbIlle, YeM IpPeaJsarajoch
[IOKEMOHaMY, /13 ¥ HE OYEHb TOPOIIV-
JIVCB, HO BCE PABHO YCIIEJIVI BOBPEMA.

A 605 HE IIPONBOIILIO.

3eMHOM agMupaJi, yoe JVBIIICh, YTO
€ro HMKTO He OOMAaHBIBAET, IIPEIJIo-
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SKWJI, IIpesKJie 4YeM OTKPBITH OTOHb,
IIPOBECTY IIEPEroBOPbI U 0OCYIUTH
BO3BpallleHue I1JIEHHbIX.

VI, cyi0BO 3a CJI0BO, BBIACHUIIOCH, YTO
KaK o(huIlephl SeMHOI pefiepalym He-
AOBOJIBHBI CBOVIM IIPABUTEJIBCTBOM,
TaK ¥ IIOKEMOHBI B 00IIIEM-TO OT Jieiic-
TBUII CBOMX ITOKEMOHOBCKUX ITOJIUTV-
KOB He B BocTopre. BoeHHble 1o obe
CTOPOHBI (DPOHTA CUMUTAOT, YTO 3aXy-
JlaJiasd IJIaHeTKa, Ha KOTOPOI U pecyp-
COB TIOJIE3HBIX-TO IMPAKTUYECKU HET,
csiabo roxmrTesa Ha posb AOJIOKA Bce-
JIEHCKOT'O pasziopa.

ITIoaTomy ObLI cocTaBJIEH 3arOBOD.

KoreuHo, 1pyr Ipyry 3eMisHe 1 0-
KEMOHBI IIOBEPMJIM HE Cpasy, U elle
ObLM 601, OBLIM KepPTBBL. OZHAKO Ha-
cTaJIo BpeMsdA, 1 B 3eMHo Penepariym
U y TIOKEMOHOB OZHOBPEMEHHO TPAHYJI
BOEHHBIV IIEPEBOPOT.

TonbKO OKEMOHBI U 3[1€Ch YUY IVIINL.
Y 3eMUIsTH BCe ITPOM30IILI0 TaK, KaK VI [0~
Jarajiock. HeosxymaHHO TOAHAICE, He-
OKMIOaHHO HaCTaBUJIVI Ha HpaBI/ITeJ’IbC—
TBEHHYO ILJIAHETY ITYILIKY, HEOKUIAHHO
apecToBasIy MPEKHIOK BJIACTh. A TIOKe-
MOHOBCKI€ 3aTOBOPIIMKY BMECTO HTOTO
OTIPaBIIV CBOEMY IIPABUTEJIBCTBY CO-
o0lI1IeHre, B KOTOPOM TOBOPMUJIOCH: TOC-
[10J]a MVHICTPBI, TAKOTO-TO YNCJA MbI
VMIMEEM YeCTb MOJHATDH IPOTYB Bac BOC-
CTaHe; ecJy BbI COOMpPaEeTech COIPO-
TUBJIATBHCSHA, Hpe,uJIaraeM BaM IIOJeJINTb
dtoT M apMUIO TIOHOJIAM ¥ BBIOPATH Ty
[I0JIOBMHY, KaKas BaM OOJIbIIIe HPABUT-
cs1. ITorom moBoroeM u paszbepemcs, KTo
[IpaB, KTO BMHOBAT. YeCTHO TaK.

K cuacrbio, [MOKEMOHOBCKOE MPaBU-
TEJILCTBO IIPEJIIOWIO IO-TUXOMY YIATU B
OTCTAaBKY, ¥ COFO3HBIE 3eMJIE SKEJITOYXVIE
nobemym. Hacrasmm omsats B TajakTuke
TUIIb Jia TJIa1b, Ja Boskbs O1arogarh.

— Jlena, a 4TO, €CJIVI IIOAHATE BOCCTA-
HYIE V1 IPaBUTEJIECTBO IIOMEHATD, OT 3TO-
ro Jydrire Oyzner? — copocui JeHncka,
T10J1arasd, YTO MCTOPNA 3aKOHUIMIIACE.

— Kaxk Tebe ckazaTb, — 3a4yMUMBO
npoTaAHya nen. — llo kpaiiHelr Mepe,
HaM TOIZIa Tak KasaJock. Tl B pedhepaTe
IIPO STO JIyHIIle He IVIII. Y U/TeJIbHIIIA
CKasKeT: MoJI, 6bosibHO yMHEBLL Ha camom
JleJie OT CUTYaLy 3aBVCUT, HO 00 3ToM
BaM ellle B IIIKoJIe pacckaskyT. Cejfdac
HaM BasKHO TO, 9To cTapimHa Cropos B
BUJle TIOOLIpPeHMsA ObLI HaNpaBJeH B
OhUIIEPCKYIO IIKOIY, 3aKOHUMJI ee U
JIOJITO €11l CITY>KII SeMHoV Penepary.

ITocse 5THX cJI0B OTCTaBHOV KOHTP-
anmupad Visarn AugpeeBuda Cuaopos ¢
JIOBOJIBHBIM BMJIOM 3aKPBIJI IJIa3a U OT-
KVIHYJICS Ha CIIVIHKY KpecJia.



MuHHCTEPCTBO 00pa30Baliua U HayRH YRPaHHLI

B csoeM nucsme Ne 1 9-529 or 11 cenraGpa 2007 r. uncdopmupyer, 4ro 4 okTacpa 2007 r. BoO BceM MH-
pe oyzer ormetuarsca 50-JeTHe rocMHUecKkoH apbi, KoTopaa matanaacs 4.10.19567 r. zanycxom B CCCP
1IepBoro HCKyCCTBEHHOrO CHYTHHKA 3eMJH, B CBA3H C 3THM 3HaMeHATeJLHLIM COOGLITHEM NOZ 3rHZOH
OOH npopozurca "BecemupHaa Hezenas xocmoca”,

MunnuecrepcTBo 06pa30BalHa H HAYKH YKPaHHL! peKoMenayer npopects ¢ 1 no & oxTadpa B 0014e00-
Pa30BaTeabHbIX YUEOHbLIX 3aBeJCHHAX BHEKJIACCHLIC MEPONPHATHA, MOCBAILCHHLIC PA3BHTHIO KOCMOHAB-
THEKH H TONYJAAPH3aUHH JOCTH:MeHHH YKpaHHbl B KOCMHYECKOH OTPacJaH. YUeHHUeCcKHe KOHPepeHLHH,
BCTpEUH C YUCHLIMH H CO3ZaTeJIMH PaKeTHO-KOCMHYECKOH TeXHHKH, IOKAa3 TEeMAaTHUEeCKHX HJALMOB,
npoBejeHHe BLICTaBOK H T.0.

AJA3 NOArOTOBKH YMOMAHYTLIX MEPONPHATHH K NMHCLMY NPHJAAraroTca HHGOpMaLHOHHLIE MaTepHAaJLI,
paspacorannsie npH cojeHcTBHE HuopMayHOHHO-aHaJHTHUECKOro yenrpa “Cnedic-Hutopm”, BoJee
AeTaabLHYI0 HHOPMALHIO OTHOCHTEJLHO KOCMHUECKOH ZeATeJLHOCTH YKPaHHB! MOMHO HAaHTH HAa BeEO-
cafite HauyHoHaJaoHOro KOCMHUIECKOr0 areHTCTBa YKpamHbl Www.nkau.gov.ua, Ha AJpoxocMHUECKOM
nopraJe YkpaHHbl WWWw.space.com.ua H B HayUHO-NONYJAAPHOM YPHAJE IO aCTPOHOMHH H KOCMOHAaB-
THEC "BceJsennas, npocTpancTBo, BpeMa” (moamHcHOH mHujerc “Yrxpmours:” 91147), xroropbli H3zaerca
npu nozjep:xke HauHoHaJabHOH arajgeMun Hayk Ykpaunue! B HayHOHaJLHOrO KOCMHUIECKOro areHTCTBA
YEpanHLl,

ITnceMo nognucano samectureaem Munucrpa, B.B. TecaeHxo,

NMPOAOANAKAETCSI NOANNCKA HA 2008 T.
MNoanncky MoO>XHO opopMUTb Ha AlK6OM NOYTOBOM OoTAeAeHUN. lNoanucHovi nHaekc 91147

PeAakumns paccbINn@eT BCe N3AaHHble HOMepa >KyPHaAa No4YTon

38Ka3 MOXKHO pPa3MeCTTb Mo TeA. +38 067 501-21-6],

O(OPMUTL Ha CalTe >KypHaAa WWw.vSelennayakiev.ua

B0 NPUCASTL MNCEMOM Ha 3APEC PEASKLINA.

[py pa3veLLIeHV 38Ka33 HeOBXOAMMO YKa3aTk:

¢ HOMEpPa >XYPHaAOB, KOTOPbIE Bbl XOTUTE MOAYHUTL (OBSI38TEeABHO YKa3aTb
FOA UBASHUS),

¢ X KOAIHECTBO,

¢ DaIMUAMIO 1M1 1 OTHECTBO,

¢ TOHHbIV 8APEC Y MOYTOBLIN VHAEKC,

+ e-mail A1 Homep TeAedOHa, MO KOTOPOMY C BaM, B CAYHae HeOBXOAUMOCTY,
MOXHO CBSI13aThCSI.

KYPHEABI PACCBHINGIOTCS B3 MPEAOTAGTH! HAOXKEHHEIM MASTEXOM

CTOMMOCTb 33Ka3a, B 3aBUCMOCTI OT KOAVHECTBA BhICHIAGeMbIX HOMEPOB
YK333Hb! B KOAOHKaX 4 1 5. ONAGTa NPOVISBOAUTCS NPV NOAYHEHV XYPHAAOB Ha
NMOHTOBOM OTAGAEHVIN.

3aKa3 XXyPHaAOB C MPeAcrAgToM

CTOMMOCTb 33Ka3a, B 3aB/CUMOCTM OT KOAMHECTB3 BbIChIAGEMbIX HOMEPOB
YKa33HbI B KOAOHKaX 2 11 3.

[peAcnAaTY MOXHO NPoV3BECTY B AKBOM OTAeAeH BaHKa, B cBepkacce nAn
H3 NOHTOBOM OTAEAEHM.

liinpoxkun BuI6op
TEeNEeCKOMOB U aKceccyapos
K HUM TOPrOBbIX MapOK:

Peksun3nTbl NOAyHaTeAs:

[loaydarens: Y "TpeTbs nAaHeTa" ) e - TeNneCKOnbI

PacyeTHuIn cHeT: 26009028302981 8 AapHUUKOM oTaeneHUn Knesckoro

ropoackoro gunnana AKB "YkpcoubaHkK".

M®O 322012; Koa 3KMNO 32590822 = ﬁ'l{y]lﬂ.pbi

HasHaqeHvie naaTexa: "3a >KypHan "BceneHHas), NpOCTPaHCTBO, BpemMs”

- (PUNBTPbi

OBSIBATENABHO coxpaHute keuTaHLMO 06 onaate. OHa MOXXeT Bam NpUro-

AUTBCS B CAYHEe, eCAV NAGTEXK MO K3KON-TO MPUHHE He AOVAET MO Ha3H3YeHUIO.
[oAYHEHHBIZ HaM 33Ka3 U MOCTYMAEHME AeHEr Ha HaLL CHET CAYXKET OCHOBaHVEM

AAS! OTTPEBKIM >KYPHAAOB B BaLL aApec.

IIpegonnara HaJuro:xeHHBIH MIIATEHX
KoauuectBo Ilena 3a Croumocts Ilena 3a CroumocTts
KYpPpHAJIOB HITYRY, TPH. 3aKasa HOITYKY, TPH. 3aKasa = L
yera Vi ¢ vi 1 . E¥aCTP00MHOKIW
1 7,00 7,00 11,00 11,00
, g g ’ - . ; locraBra

2 6,00 12,00 9,00 18,00 a3 PUIE b HDIE m 110 Yepange
3 6,00 18,00 9,00 27,00 Humephnem-mazasun:
4 6,00 24,00 8,00 32,00 XA HTEC Gyap bl www.astroport.com.ua
5 5,40 27,00 8,00 40,00 e-mail: telescop@email.com.ua

6 u Gonee 5,40 5,40 x Kox-BO 6,00 6,00 x Kox-BO men (044) 592-24-74



- Cynposod:Kennsa Aepoxocmiunozo nopmary Vxpainu
ma web-caiimy HKAYV

- Buoanms Kypnaiis, bpouryp

ma byKAems 3 KOCMIHHOT meMamuKi

- Po3pobKa MYABIMUMEOTIHUX NPEICHINAULH
ma KoMnaxm-o0ucKi8

- Buzomosenns gomo ma 610eo npooyKuli
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