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YBAYKAEMBLIE HNTATEAU!

CoBCem HeAaBHO Mbl C BaMii BASIOMOAYHHO MepexXmA/ OHepeAHoN "KOHeL CBEeTa", CTaBLUMIA B UTOMe AL MOBOAOM AAS 38CTOAN
aHeKAOTOB. Ha 3TOM (DOHe KaK-TO 3a8TepsiAaChb 9-91 FOAOBLLMHE BLIXOA3 B CBET MNEpBOrO HOMEP3 >XYPHaA3 'BCeneHHas), MPOCTPaHCTBO,
Bpems!'. B coBpeMeHHOM VHPOPMETZPOBAHHOM MIPe 3TO Y ke AOBOABHO COAUAHBI BO3PACT (OCOBEHHO AAS] "BYM3XKHOI0" U3AGHSI), 1
PEeA3KUNOHHBIY KOAEKTVIB, COM3CUTECh, BMPaBe CHATATL STO AULLHIM AOK338TeALCTBOM BaLLIErO YB3XKEHMS K H8M W IHTEPeCa K HaLM
MaTepuanam, 3@ HTO Ml BaM, KOHEHHO e, MYyDOKO BAaroAapHLI.

[Mo3apaBAsieM BaC C HACcTynalowm 2013.MOAOM 1 XeAadeM, YTOBB! OH CTaA TOAOM HOBBIX AOCTVPKEHWY — KaK H3 HeAerKOM MyTu
NO3HaHWSI OKPYXKAIOLLLErO MVIPa, TaK 1 Ha XX3HEeHHOM MyTV KaXAOro 13 8ac. OcTaBanTecs C Hamui!

Peaakums

MPUTJAIIAEM BCEX JKEJAIOIUX
KAYBE "BCEAEHHAS, NPOCTPAHCTBO, BPEMSI"

1 siHBaps cocTouTcsi cobpaHye Hay4Ho-npoceeTUTeAbCckoro KAyba "BceneHHas, NpoCTPaHCTBO, Bpems'”.
MecTo 1 Bpemsi nposeaeHns:: Kuesckuiin Aom y4eHsix HAHY, 18:30, Genas rocTuHas.
Aapec: yr.Braanmvmpckas, 45-a, cT. MeTpo "3onoTele BOpoTa". Ten. Ans cripasok: 050 960 46 94.

Ha cobpaHun ByaeT NpeAcTaBAeH AOKASA

"HeBrnanmelie coctasAsiolve Hawen BceneHHON —

TemMHas MaTepus 1 TeMHas SHeprus: Bobi3oB pusnke XXI ctonetuns”
PelueHme "HepellaembiX" NpoBAem Mr3VIKIA B PAMKEX KASCCUHECKOM MeXaHKY, TEPMOAVHAMIKY, TEOPW SAEKTPOMErHTHOMO MOAS] B MepBOW
NOAOBUHE XX CTOAETUSI MPUBEAO K CO3ASHWIIO TEOPWM OTHOCUTEABHOCTW, KBAHTOBOW MEX3HUKIA, SIAePHO D3UKA 11 (DUSVKA SAEMEHTSPHBIX
HaCTULL, COCTaBASIOLLX OCHOBY COBPEMEHHOM Hay{HOW KapTUHBI MUPa. OAHAKO, PellvB CTapble 1 yoke 380biTble MpobAembl, dr3vKA
CTOAKHYA/ICb C HOBBIMY, eLLie BoAee CAOXKHBIMY BI3OBaMY, CBSI3aHHBIMYI C YCTEHOBAEHVIEM (DY131HECKOY NPYPOALI CKPBITEIX COCTEBASHOLLIAX
Hawen BceneHHoM: TeMHON MaTepui i TeMHOW SHepru. 3TO B OAMHBKOBOW CTemneHU BaXKHO AAS MOCTPOEHWS K8K eAVHO Teopum
OYHABMEHTBALHBIX B3aVMOALCTBAM 11 HaCTILL, TaK 1 TEOPVM CTPOEHIS 1 SBOAIOLM BcereHHow. OKa3aBLUMCE B HUCAe HaBoAee FopsIHIX
TeM BeAYLLIX H3yHHBIX XXYPHBAOB MVPa, “TemMHasi NpobAemMa” MeET BCe LLIGHCHI CTaTb KAOHEBOW AAS DUSVIKA 1 KOCMOAOT A HOBOIO BeKa.
B aoknaAe novaeT peqb 0B NCTOpUM OTKPLITASI TEMHOM MaTepui 1 TEeMHOW SHepPri, COBPeMeHHbIX MPeACTaBAEHSIX O HIAX U METOASX UX
V3yHeHs), O NMPOLLAOM 11 ByAyLLIEM HaLLe BceneHHO.
AOKABAYMK: AOKTOP (I13VIKO-METEMATUHECKMX HAYK, AMPEKTOP ACTPOHOMMHECKOV 0BCepsaTopumn /ABBOBCKOMO HAUOH3ABHOMO
yHVBepcuTeTa MeHn /1BaHa MpaHKo BoraaH CtenaHoBuY HoBOCSIAALIN.

[locae BeICTYNAEHMSI MOXXHO ByAeT 38AaTh AOBLIE BOMPOCHI U OBCYANTE 38TPOHYTYIO TEMATUKY.

PEAAKLUNA PACCHINAET BCE MSAAHHDIE HOMEFA XYFPHANA NOYTOA

33Ka3 Ha >XyPHaALI MOXXHO OhOPMUTL:

— MO TeAetOHaM:

B VkpauHe: (067) 501-21-6], (050) 960-46-94.

B Pocavm: (495) 544-71-57, (498) 252-33-15

— Ha carTe universemagazine.net,

— MCbMOM Ha 8APeC K/NEeBCKOW AV MOCKOBCKOW
pPeAaKUA.

[pV pa3meLLeH 33Ka3a HeODXOAMMO YKa3aTb:

* HOMEepa >KyPHBAOB, KOTOPbLIE Bbl XOTUTE MOAYHTE
(0B5138TENBHO YKa3aTh FOA USASHUS),

* VIX KOAVHECTBO,

* D3MUAVIO, VIMS] 1 OTHECTBO, TOHHbIV aApec

Y NOHTOBLIN UHAEKC,

* e-mail A1 Homep TeneOHa, NO KOTOPOMY

C Bamu B cAyHae HeoBxoAMMOCTU MOXKHO
CBSI3aTLCSI.

LeHbl Ha >ypHanbl 6e3 y4yeTta
CTOVMMOCTU NepechIAKU:

B Poccun
30 pyo.
30 py0.
40 py0.
50 py0.
60 pyo.
70 pyo.
70 py6.
70 pyo.

B YKpauHe
2 rpH.
4 rpH.
5 rpH.
5 rpH.
6 rpH.
8 rpH.
8 rpH.
10 rp=H.

2003-2004 rr.
2005
2006
2007

2KyPHaN6I PACCHINGIOTCS] Be3 MPeAOrNThI HAAOXKEHHEIM MA3TeXXoM. ONAITE NPOV3BOAVTCS] NP NOAYHEH
SKYPH3AOB B MOHTOBOM OTAeAeHW . OBLLIASI CTOMMOCTB 38Kka3a DyAET COCTOSITh 113 CYMMaPHO CTOUMOCTU
SKYPH3AOB MO YKa33HHbBIM LIeHaM U NAaTbI 38 NOYTOBbIE YCAY. //IHDOPMaLMIO O HaAVH PETPOHOMEePOB
MOXXHO MOAYHITBL B KMEBCKOW 1 MOCKOBCKOW PeASKLIMSIX MO YKa3aHHBIM BhILLE TeAeOHaM.

2008
2009
2010

c N\e3 2010

BUBJINOT
"BCEJIEHHA

HOCMMAECKMI AXTERTHE

Dopmar 210x145 mm.
Markwit nepennert, 64 cTp. ¢ unn.
llena — 30 rph.

* no Tenechonam: (093) 990-47
# Ha caite xypHana ht

» 10 3NEKTPOHHBIM afpecan

» B WHTepHeT-Marasute |

# N0 NOMTE Ha AAPEC pPenaKumMm: {}209? [ KI‘IBB yn. MH]‘IO{‘.‘I‘JdEGKaﬂ 31 O,KHS

B YKPAWHE
28; 50) 960-46-%4

KHrv GmubnvoTekn
COCTaBNeHHbIe H3 OCHOBE CTaTeV,
MOIyT BbITb BKANOHEHb! TK:

KOCMUYECKWA QETEKTMB
PaccekpeyeHHble,
Manou3BecTHbIE W

TParu4eckne CTpaHmLibl
UCTOPHH KOCMOHABTHKH

CGopHuK cTareit

[lopora 4enoBe4ecTBa K 3Bes-
[am He COcTOANa U3 DAHWX yone-
X0B. [10KOPUTENM KOCMOCA NO3HANK
11 TOpeyb Heydas — npasfa, 0 HuX
CpeacTea MaccoBOW MHCDOpMaLmnu
YTIOMMHANN HAMHOTD PEXE, 3 HEKO-
TOPbIE NOAPOGHOCTH, B CBOE BPEMA
HaflEXXHO YKPbITble NOA rpudiom
«COBEPLIEHHO CEKPETHO», CTanu
W3BECTHI LUMPOKOWN NyBNMKe cpas-
HWTENBHO HEAABHO.

OKe paHee He ry!
KHUTH MOXHO 3AKE

LIEHA MEMTbI
C6opHuK pacckasos

Hay4Has (paHTacTUka npogon-
KABT OCTABATLCA OOHUM W3 Han-
Gonee NONyNAPHbIX NUTEPATYPHbIX
KaHpoB. [axe He NbiTanch conpo-
TUBNATECA NPEANOHTEHUAM HALINX
YUTATENEN, PEAAKLUMOHHBIA KONNEeK-
TUB «BCENEHHON. ..» NPUHAN peLue-
HWe cobparb noj OfHON OBNOKKON
YacTb PACCKa3oB, MyOonMKOBABLUMX-
cA B xypHane. Hageemcs, 4T0 310
HE NocneaHunit NoAoGHbIA COOPHMK,
1 HUTATENK ELLE He pas OyayT MMETb
BO3MOXHOCT OCBEXKMTE B NamMATH
HaLLK CTPaHWLbl, @ TAKKE 03HAKO-
MWTECA C NPOW3BEAEHUAMK, NO TEM
WNW MHBIM NPUYUHAM HE onyBRnKo-
BaHHLIMM B XYPHANBHOM BapUaHTe.

3ATb B HALUENW PEAKLWK:
B POCCUN

XW3Hb BO BCENEHHOU
['fe uckath W KaKk HauTH
C60pHuk cTaten

COOpHUK  CTATel  MNOCBALIEH
TEME XN3HN BO BeenenHoi. HuaHs
Ha Halei nnaHeTe MHOrooGpasHa
B CBOMX npoABnexuax. OHa cylue-
CTBYET B CambiX OKCTPEMabHbIX
ycnosuAx. OHA BECbMA «HMBYHa»
— BGE aBTOpbl MPEACTaBMEHHBIX
CTaTeil He COMHEBAIOTCA 4TO OHA
MOJET CYLIECTBOBATL B BearpaHny-
HOM KOCMOCE, Ha NNaHeTax BOKpYr
3BE3Jl, HA WX CNYTHWKAX, U HaBep-
HAKA — Ha YPOBHE MMKPOMMPA...
TONLKO Kak €e HalTh W WABHTH-
thnumpoeats? B npeacTaBneHHbIX
CTaTbAX COAEPMMTCA OONbLUE BO-
NpocoB, 4Yem paerca oTeetos. Ho
TaKOBbI NYTH NO3HAHMA. ..

YDHAAS «BCeneHHas), MPOCTPAHCTBO, BDEMST MPEACTABASKOT COBOV TeMaTVHecke COOPHVIKY,
NABBLLIVX CBET Ha CTPEHMILIEX HBLLErO MEPYIOANHECKOrO U3AGHIS. B COOPHIK
IKOB3BLLIVECS] MATEPUAABI 11 HOBIE PEASKLIV YXKE HArNeHaTaHHIX CTATEs.

> no Tenecponam: (499) 253-79-98; (495) 544-71-57

> 10 aNeKTPOHHOMY afpec

% B VHTepHeT-marasuHax hiiy

CONYTCTBYIOLME TOBAPbI»
> N0 NoYTe Ha aApec peaaxyy

strofest.ru

paspene «KHurw, xypHans|,
ene «Jluteparypa»

P
r. Mockea, M. TulumHCKMiA nep., A. 14/16




PykoBoguTenb npoekra,

MaBHbIN pepakTop:

lopaveHko C.M., K.T.H. (KneBckas peaakLms)
[MaBHbIV pepakTop:

OcTtaneHko A.10. (MockoBckas pegakums)

3amecTuTesnb MaBHOro pepakropa:
MaHbko B.A.

PepakTopbi:
Porosun [.A., KoBanbuyk LY.

PepakunoHHbIN COBeT:

AHgpoHoB U. JI. — pexkaH dakynbTeTa
Opecckoro HauMoHanbHOro MOPCKOro YHUBEP-
cuTeTa, AOKTOp @.-M. HaykK, npodeccop, BULEe--
npesnaeHT YKpanHckoin accoumaumm nobute-
et aCTPOHOMUUN

BaBunoBa U.B. — yyeHblin cekpeTapb CoBe-
Ta no KocMuyeckum ncenegosannam HAH Ykpa-
VHbI, BULLe-NPEe3nOEeHT YKPanHCKOM acTPOHOMMN-
4Yeckown accoumaummn, kaHanaat d.-M. Hayk

MutpaxoB H.A. — lNpe3ngeHT nidopmaum-
OHHO-aHanuTu4eckoro ueHTpa Cneric-MHdopm,
OPEKTopP MHMDOPMaLMOHHOIO kKomuteTa A3apo-
KOCMMYeCcKoro obLiectsa YkpaunHbl, K.T.H.

Onerinnk U.U. — reHepan-nonkoBHUK, OOK-
TOP TEXHUYECKMX HayK, 3aCNy>XEHHbI OesaTesb
Hayku 1 TexHukn Pd

Ps6oB M.U. — ctapluunii Hay4HbIA COTPYA-
HUK Opecckoii obcepBaToOpUN PaAMOACTPOHO-
Mun4yeckoro nHctutyta HAH YkpauHbl, kaHouaat
&."' M. Hayk, conpencenatens MexayHapogHoro
aCTpPOHOMMYECKOro obLecTsa

Yepenaiwyyk A.M. — nypekTop focyaapcTBeH-
HOrO aCTPOHOMMYECKOr0 NHCTUTYTa UM. LLITepH-
6epra (FAVLL), akapemnk PAH

YypiomoB K.U. — uyneH-kOppecrnoHAeHT
HAH YkpawHbl, goktop ¢.-m. Hayk, npodec’
cop KneBckoro HaumoHanbHOro YHuBepcuteTa
M. T. LLleB4eHkO

lopamnenko A.C. — T[lpe3npeHT rpynmnbl
komnaHui "AutoStandardGroup”

Awn3zavin: Topanenko C.T1., borycnaseuy, B.IM.
KomnbroTepHas BepcTka: borycnasel, B.IM.
XynoxHuk: Monos B.C.

Ortaen pacnpoctpaHeHusi: Kpiokos B.B.

Appeca pepakuun:
02152, r. Knes,
yn. AHenpoBckas HabepexHas, 1-A, od.146.
Ten.: (044) 295-02-77
Ten./dakc: (044) 295-00-22
e-mail: uverce@gmail.com
uverce@ukr.net

CanT: universemagazine.com

PacnpocTpaHsaeTcs no YkpanHe
n B cTpaHax CHI
B po3HuLe ueHa ceoboaHas

MNMoanucHble NHAEKCDI

YkpanHa — 91147

Poccua —

12908 — B katanore "MNpecca Poccun™
24524 — B katanore "Mo4yta Poccun™

YupeaouTtenb u usparesnb
4r “TpeTbst nnaHeta”

© BCEJIEHHA4, npocTpaHcTBO, BpeMs —
Ne12 nekabpb 2012

3apeructpupoBaHo [ocyaapCTBEHHbIM
KOMWUTETOM TeNeBUAEHUS

1 paguoBeLLaHns YKpavHbl.
Ceugetenbctso KB 7947 ot 06.10.2003 1.
Tupax 8000 3k3.

OTBETCTBEHHOCTb 3a JOCTOBEPHOCTb GaKTOB
B Ny6GMKYyEeMbIX MaTepuanax HecyT

aBTOpbI cTaTen

OTBETCTBEHHOCTb 3a JOCTOBEPHOCTh
nHdOopMaLWMKM B pekiiame HecyT pekiaMmoaaTen
MepeneyaTtka UM MHOE UCMOJIb30BaHNE
MarepranoB AOMNYyCKaeTCs TONbKO

C MUCbMEHHOr O Cornlacus peaakumm.

Mpy LMTUPOBaHUK CCbINKa Ha XypHan
obsi3aTenbHa.

dopmat — 60x90/8

OTneyaTaHo B TMNorpaduu

00O "CnoH", Kues, yn. bopucnonsckas, 15.
T. (044) 592-35-06

BCENAEHHAGSI, npocTpaHcTBO, Bpems —
MEXXAYH3POAHBIN HaYyYHO-MOMYASIPHBIA >KYDPH3A
NO aCTPOHOMUW 1 KOCMOHaBTVIKEe, PaCCHUTaHHbIN

H3 MadCCOBOI0O H4NTATeAs

13a3eTCs Npy noaaepxkke MeXKAayHapOAHOrO EBpasiickoro
3aCTPOHOMMHECKOro 0BLLIeCTBa, YKPaVHCKOM aCTPOHOMUHe-
CKOWM 8ccouvaumm, HaumoHan6HOM akaaeMni Hayk YKpanHb,
[OCYASPCTBEHHOIO KOCMUHECKOro areHTCTea YkpaviHbl,

[/ IHDOPMBLIMOHHO-3HIATHECKOrO LeHTpa “Cnelc-l1/IHpopwm”,

ASpoKOCMINHeCKoro oBLLecTsa YikpanHel

COAEPXAHNE

Coaneunasa cuerema

TyMaHHbIEe TAUHbBI
Turana
Anamonuii Budbsmauwenro
Bnadumup Manvko
Cepzeii I'opduenkxo
> Ammocgepa u obnaxa
> IlosepxHocmp u Hedpa
> B nouckax ocHOBbI XU3HU

NHOOPMAUWNS, COOBLLEHNS

Ha Becre Hanpenbt
CTpaHHLIE OBpAru

Jlepanoe mpounoe Mapca
B ropax Hepeupnt

"Bnnsnen" Curiosity
noneTut Ha Mapc B 2020 .

Hosble yaapHbie KpaTepht
Ha Mapce

Ha Mapce Havgen
00J10MOK PEUHOro fHa

Anmnaparst GRAIL
ynanu Ha JIyHy

KuTtanickun 301z BniepBLie
cbnnsnics ¢ acTeponiom

Bceeaennas
NHDOPMAUWNS, COOBLLIEHNS]

Tenecxon NuSTAR 3aperucrpuposan
BCITLIIKY B LleHTpe [anakTuku

Hubble pasrnapen cnepnst
CTONIKHOBEHUA TrajlakTUK

Kocmuueckuit Teneckon Spitzer
YBUJEJl CBET OAUHOKUX 3BE3],

Ncropua kocMoHaBTHEN

"Kakryc" pna Markon

IMmocaaKu

K 45-nemuto co3oanus I[JHUU PTK
Anexcandp /Kenesnarxoe

4

17

18

19

19

20

22

24

25

26

27

28

Ne12 (102) 2012

Rocmonasruka

NHOOPMAUWNSI, COOBLLIEHNS!
BecrmunoTHbIN WIaTTN

OTIPABWICS B TPETUN ITONIET 33
Cnepytomuit monert "Ipakoxa"

OT/I0XEH Ha Mecsl] 33
CeBepxas Kopes BcTymmna

B "KocMuyeckuit kny6" 34

Jiobureabckaa acrponomus
HebecHblie cobbiTua espana 35
Tanepes noo6UTENBLCKON

acrpodororpapun 38

@PanTacTuka

IlouMarb yaavy 39
Maiix I'ennpun

Kuurn 42

BMNB
Aexabpb 2012

Mike Malaska 2010




CONHEHHASI CUCTEMA

AHaTtonuin BugpbmadeHko
OOKTOp dun3.-MaT. HaykK, 3aBeayoLLNi
otaenom eunaukn ten ConHevHom
cucTeMbl MaBHOM aCTPOHOMUYECKOM
ob6cepsatopumn HAH YkpaunHel, r. Kues

Bnapumup MaHbko
Ceprei lopaueHko
XypHan «BceneHHas,
MPOCTPaHCTBO, BPEMS»

TVITaH — KpynHenwwnii cnytHuk Ca-
TypHa, BTOPOW NO pasmMepy CryTHUK
nnaHeTbl COMIHEeYHOW cucTeMsbl (mocne
lonuTepuUaHckon nyHel MaHUMepa') un
OOVIH U3 ABYX, AnaMeTp KOTOPOro npe-
BbILLAET AMAaMETP CaMON ManeHbKOW
«Bonblor» nnaHetel — Mepkypus.?
MpaBga, ero macca nNo4Ty B ABa C No-
JIOBMHOW pal3a MeHbLUEe, MOCKOJIbKY, B
oTAnymMe OT kameHuctoro Mepkypus
C XenesHblM S0pOoM, TuTaH COCTOUT
B OCHOBHOM M3 BOASIHOrO Nbja, a ero

"BMB Ne3, 2005, ctp. 14
2 OuameTp Mepkypus paBeH 4880 kM, ero macca co-
craenseT 3,302x10% kr — BINB Ne 5, 2004, cTp. 16

BN
2012 nexabpb

CpaBHUTENIbHO HEOO0JIbLLOE A0P0 — MO-
BUAMMOMY, N3 CUINKATHbIX MOPOL4,.

YecTb OTKpbITUA TUTaHa npuHagne-
XUT ronnavguy Xpuctuany lonreHcy
(Christiaan Huygens), koTopbitiB 1655T.
YBUOEN €ro B CBOW «BO3AYLUHbIN Tene-
CKOM», CKOHCTPYMPOBAHHbI N3 OOHO-
JINH30BOro 00bekTnBa, 3aKperseH-
HOro Ha cBOOOAHO BpallaloLEMCSH
pblyare, n okynsipa, NPMBSA3aHHOIO K
3TOMY pblyary AJMHHbLIM LWHYPOM. 50-
KPaTHOro yBesMyYeHnsa okasanocb A0-
CTaToO4HO, 4TOObI PAcCMOTPETb AUCK
CatypHa, ero konbua 1 cnabyto 3se3s-
[04KY, «CONPOBOXAABLLYIO>» MAHETY B
ee ABMXeHun rno Heby. CnyTHMK cTan
13-M n3BecTHbIM Hayke Tenom Con-
HEYHOI cUCcTEeMbI (cunTas cCoO6CTBEHHO
CornHue). Kak HM CTpaHHO, Ha NpoTS-
XEHUW MOYTU OBYX CTONETUI OH OCTa-
Basics 6e3bIMsAHHbIM. Tonbko B 1847 .
I>xoH lepwenb (John Herschel) — cbiH
Yuneama lepwens — npennoxusn Ha-
3blBaTb YJIEHOB CaTYPHMaAHCKOWM «Cce-
MbMW» B YECTb TUTAHOB U3 OPEBHErpe-
yeckon mndonorun.

B HacTosilee Bpemsi Gnaropaps
JaHHbIM, NepeaaBaeMbiM MeXriaHeT-
Holi cTaHumeli Cassini,® TutaH sBnsieTca
CaMbIM N3YYEHHbIM CMYTHUKOM OPYron
nnaHeTbl. Kpome Toro, oH noka octaeT-
Csl ANHCTBEHHbLIM OOBLEKTOM 3a npe-
JenamMn rnaBHoOro nosica actepovios,
Ha MOBEPXHOCTb KOTOPOr0 COBEpLUU
nocanky aBTOMaTUYECKMIA pa3Beaunk
— eBponelickuii 3oHA Huygens.*

HakonneHne 3HaHuin o TuTaHe B
«[A0KOCMUNYECKYIO» 3MOXy MPOMCXOaU-
no mepneHHo. Mo HabnogeHnam no-
KPbITUIA MM yOaneHHbix 3Be3n Oblio
YCTaHOBJIEHO, YTO CMYTHWK obGnagaet
OOCTaTO4YHO MNIOTHOM aTmocdepon,
COCTOSILLEN B OCHOBHOM M3 a30Ta; B
JanbHeNWeM MeToAoM CrnekTpasnbHO-
ro aHanm3a B Hel Obln BbIsIBNIEH MeTaH
(CH,) — npoctenwmnii yrnesonopoa.
KcTatu, B TO BpEMS CHMTANOCh, 4TO TK-
TaH kpynHee MaHMMepa: ero guameTp
oueHmBancsa B 5260 km.

3 BMB Ne4, 2004, ctp. 24; Ne4, 2008, cTp. 14
4BIMB Ne2, 2005, cTp. 2; Ne3, 2005, cTp. 20

http://universemagazine.com

NASA/JPL




A TutaH — cambliii 60/1bLLION criyTHUK CaTypHa, eAMHCTBEHHbIV CryTHUK C MJ0THOM atMocge-
povi v oaHO 13 AByx Tes1 COSTHEYHOU cUCTEMbI (cunTas Hally 3emsiio), OCTOBEPHO YMeloLLee
W TBEPAYIO, U XUIKYIO MOBEPXHOCTb.

< OcCHOBbIBasiCb Ha AaHHbIX PaAapPHOro 30HAMPOBaHS, Moay4eHHbIx KA Cassini, Xy40oXHuK
Mavikn Kapposnn (Michael Carroll) n3aobpasun KopoTKui, HO MOLLUHBbIV JIMBEHb XUAKOIrO Me-
TaHa, BbinaBLUMK B ropax B parioHe [yru Xotesi (Hotei Arcus). 9T1a MECTHOCTb HaxoamTcs Ha
rpaHuLe Mexay LUMPOKOM [O/IMHOM M FrOPHbLIM MacCUBOM, MPOCTUPAIOLLUMMCS K OrY i BOCTOKY.
BbITSIHYTbIE CTPYKTYPbI, XOPOLLO OTPaxXatoLume n3siy4eHne pagapa v nosToMy Bbir/isasaLme sip-
KMMU, CKOpee BCEro, sIBASIOTCS BbICOXLLUMMU PyCliaMu, KOTOPbIE BO BPEMSI JINBHS Oblin 3arios-
HEeHbI TeKyLLel XUaKOCTbio. B aomHe pycna 3akaHYMBaloTCsl BO3J1e [0J/1b4aTol popmaumm,
BO3MOXHO, rpeacTassioLeri co60r HarpOMOXAEHNE JbAa, BO3HUKLLIEE B XOAE N3BEPXEHUS
KpuoByJikaHa. He NCKIIOYeHO, 4TO Takme U3BEPXEHWST HaCbILLAloT TUTAHNAHCKYI0 atMocpepy
MeTaHoM, coaepXXaLummesi B Heapax criyTHuka. lNpyumMepHbie KoopanHaThl LieHTpa n3obpaxe-
HUST — 28° I0XKHOW LUMPOThI, 78° 3anaaHovi 40/roThl.

K coxaneHuio, paccMoTpeTb AeTa-
JIM TUTAHWMAHCKOro AMcka Ha OrPOMHOM
PacCTOSIHUM C NMOMOLLbIO HA3EMHbIX Te-
JIECKOMOB HEe NPeacTaBnsioCb BO3MOX-
HbIM. K TOMy e ObICTPO BbISICHUIOCS,
YTO OHW CKPbITbI OT HabnJaTenen ry-
CTOM atMocdEepPHOM AbIMKOW OpaHXeBO-
ro useta. IMeHHo oHa 1 cTana npuYnHoOM
nepBOHaYasibHbIX 3aBbILLEHHbIX OLIEHOK
pa3mepa HeGeCHOro Tena: aCTPOHOMBbI
M3Mepsnv AuamMeTp He TBepaoV NoBepxX-
HOCTU, & MJIOTHOIO BHELLIHETO a3p030J1b-
Horo cnosi. CocTaB KpaCHO-0OpaHXeBOro
«TymMaHa» QJINTeNbHOE BPEMS OCTaBasICA
Hen3BeCTHbIM, HO B 90-e roapl NpoLLsIo-
ro BeKa HeyTo noobHoe yaanoch CUHTE-
31poBaTh B JaBopaTopHbIX ycnoBusx. B
9KCMNepMEHTasIbHOM YCTaHOBKE CMECh
a3oTa C METAHOM aKTMBUPOBaIN 3J1EK-
TPUHECKMMIN pas3psiaamMu, Nocse Yero Ha
CTEHKaxX cocyaa NOosiIBUNIACb KOPUYHE-
Bas MjeHKa C TakMMK Xe OTpaxartesb-
HbIMW CBOVICTB&MVI, KaK Yy «OpaHXeBbIX
obnakos» TutaHa. OHa Oblna Ha3BaHa
«TONWH» (OT FPEYECKOoro HoA0g — «He4n-
CTbln»). E€ OCHOBHbIMM KOMMOHEHTaMU
ABNSIOTCS YrNEeBOAOPOAbLI CO CIOXHbLIMMU

MDOopyM * KHNM * APXVBbI

MoOJiekynamMm, coaepXKallMm HEeCKOsb-
KO OBOWMHbIX cBA3en. Cyas rno Bcemy, Ha
TuTaHe oHa 00pal3yeTcs B pesynbrare
HOOTOXMMNYECKUX peakumi nog, Len-
CTBMEM YNbTPaAdPMONETOBOIrO N3NYy4EHUS
ConHua.

CONHEHYHASI CUCTEMA

Kak n B cnyyae npakTU4yeckm BCEX
nnaHeT CONMHEYHOWN CUCTEMbI, HOBbIN
aTan wccnepoBaHuii CatypHa n ero
JIYyH HacTynua nocne NosiBAIEHUS BO3-
MOXHOCTM 3arnycka aBTOMaTUYECKUX
MEXMNaHeTHbIX cTaHuun. lNepBon Ta-
KOW cTaHumen, chotorpadpumnpoBaBLLEN
TuTaH CO CpaBHUTENbHO HeOOMbLLIO-
ro paccTosiHus, cTan aMepUKaHCKUN
KocMu4decknii annapat Pioneer 11.°
MpaBoa, AeTanbHbIX MCCNegoBaHUN
CnyTHMKa OH He npowusBoaun. bonee
npoaykTMBHbIM okasancsa Voyager 1,
NPoONETEBLUNA B 4 ThIC. KM OT MOBEPX-
HOCTM TuTaHa W BbINOSHMBLUNIM Ha-
onogeHus 3atMeHus um ConHua B
BMOVIMOM W ynbTpadunoneToBoM auva-
nasoHax, a Takke 9KCMEePUMEHTbI Mo
pPagmnonpoCBEYNBAHNIO TUTAHWUAHCKOMN
aTMocdepbl, KOTOpble, COBMECTHO C
OaHHbIMM 06 YPOBHE TEMJI0BOro 13ny-
YeHus1, NO3BONNAM NOCTPOUTL ee TEM-
nepatypHoin  npodunb. Okazanocs,
4YTO Yy MOBEPXHOCTU OHA «HarpeTtar
npumepHo oo 90 K (-183°C), Ha BbICO-
Te okono 45 km — po 70 K, a panee Ha-
YMHAETCs POCT TEMMEPATYpPbI: BHavasne
MeasieHHbIn (4o ~140 K Ha BeicoTe 90
KM), 3aTeM — [O0CTATO4HO ObICTPbIN.
[Mpv 3TOM B BEPXHUX CNIOsIX aTMOCdepbI
Temnepartypa BedyepHero numba paBHa
176x20 K, ytpeHHero — 196x20 K.

OpHako petanm MOBEPXHOCTU MNOo-
NpeXxHeMy 0CTaBaMCb HEAOCTYMHbLIMM
ons naydenus. «MomobpartbCcs» K HAM
CMOT TOJIbKO KOCMWYECKMIA Tesieckon
Hubble.® C nomoluplo ero niaHeTHoMn
Kamepbl wupokoro nonsa (WideField/

5 BMB Ne3, 2006, cTtp. 27
S BMB Ne10, 2008, cTp. 4

CpaBHuUTesIbHbIE pa3mepsl 3emau, JIyHbl v TutaHa.
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Planetary Camera 2) B okts16pe 1994 r.
acTpOHOMbI pon3eenu dotorpadmpo-
BaHue TutaHa B 6nvxHeM nHppakpac-
HOM AManasoHe — Ha OJIMHax BOJIH OT
0,85 po 1,05 mkm. B peaynbrate B6U-
31 9KBATOPA U B CPEeOHUX LUMPOTax, rae
NMPO3pPayYHOCTb AbIMKW A1 3TOro ava-
rnasoHa okasanacb AOCTAaTO4HO BbICO-
Ka, OblIM OBHAPYXEHbI MPOTSXEHHbIE
obnactTm € 3aMeTHO oTMyaloLLelics
oTpaxaTenibHoM crnocobHocTbio. Moa-
TBEPOWIOCH MPEAMNONOXEHNE O TOM,
4TO Mepunoj BPALLEHUS CNYTHUKA BO-
KPYr OC1 paBeH ero opbutanbHOMYy rne-
proay, TO eCTb OH MOCTOAHHO MOBEPHYT
K CaTypHY OHOI CTOPOHOMN.

B okTta6pe 1995 r. HabmoneHus Tu-
TaHa cpeacTBamMm BHeaTMOChEpPHON
aCTPOHOMUW NPOAOIIKUANCH. YAAnocb
nony4nTtb Gonee peTasibHble CHUMKMU
€ro MNoBEPXHOCTU, B MHOPaKPaACHbIX
crnekTpax ObIIM HalaeHbl AMHUU MO-
IMOLWEHNS, XapakTepHble AN aueTu-
neHa C,H,, atunena C,H,, ataHa C,H,,
cuHunbHon kucnoTtel HCN, a Takxe,
BO3MOXHO, nponaHa C,H, n metun-
auetunena C,H,. Hubble 3apeructpu-
poBan HebonblMe KOPOTKOMepMoam-
yeckme mameHeHmna Onecka CNyTHUKa
(VX MPUYMHA A0 CUX NOP HESAICHA) N N3-
Mepun oTpaxaTeslbHyl0 CnocoBHOCTb
pasnunyHbIX ero pernoHoB. Oka3anocs,

4TO ceBepHasi nossipHasi 061acTb UMe-
eT 0onee BbICOKYIO SIPKOCTb Ha AJINHE
BOJIHbI 350 HM, toxxHaa — Ha 900 Hm, a
B ananasoHe 600-700 HM Mx SPKOCTb
NPUMepPHO OAMHaKOBa.

HakoHeu, ¢ neta 2004 r. TutaH Ha-
XOOUTCS «MOA, MNOCTOSIHHLIM Habnoae-
HMEeM»  €BPOMEeNCKO-aMepuKaHCKOro
annapata Cassini, nNpy kaxanom npo-
fieTe NpPomn3BOASILLErO PaAMONIOKaLMIO
NOBEPXHOCTM CNYTHMKA N OnpeaeneHme
XapakTepUCTUK ero ra3oBor 060104KN,
KoTopas sBnsieTcs, 6e3ycroBHO, camoii
WHTEPECHOW €ero 0COBEHHOCThLIO, Ae-
narowen ero yHukanbHbiM B CBOEN Ka-
Teropun.

AtmMocdepa n obnaxka

Bnaropaps aHanuady mnaobpaxeHuid,
MOJTY4EHHbIX MEepPBbIM MCKYCCTBEHHbLIM
cnyTtHukoM CaTypHa, yyeHble ybeau-
NNCb B TOM, 4TO, KPOME MOYTU PaBHO-
MEPHO pacrpenenieHHol Hag rnoBepx-
HOCTbIO TWUTaHa OpaHXeBON AbIMKWU, B
ero atmocdepe nmerotcsa obnaka, co-
cTosilume,  Mo-BMOUMOMY,
N3 MeJIKMX KPUCTaJINIOB 3a-
Mep3LUero MeTaHa 1 aTaHa.
B yacTHOCTW, B parioHe toXx-
HOro MoJiloCa OHU HaxoasT-
csl Ha BblcoTe 6osiee 15 kM.

3oHa, Huygens, 6onee OByx 4acos
OMyCKaBLUMICA Ha napawiiotax nocne
3aBepLUeHns a’poaANHaMMNYECKOro
TOPMOXEHNSA (KOTOpOoe, B CBOIO OYe-
penb, Hayanock Ha BbicoTe 1270 km),
BCE 9TO BpPEMS MNPOBOAMS 3KCMEpU-
MEHTbl MO M3yyeHunio atMmocdepbl. B
peaynbTate OblJI0 YCTAHOBMIEHO, YTO B
€€ BEPXHUX CNOSAX KOHLLEeHTpauus a3oTa
paBHa 98,4%, a metaHa — 1,6%, npu-
4yem Jons nocneaHero B6n3n NoBepx-
HOCTW BO3pacTaeT Ao 5%. B He3Haun-
TENbHbIX KONMMYECTBaxX OOHapPYXeHbI
6onee CNnoxHble yrneBoaopoapl (aTaH,
nponaH, aueTuneH), a Takke WHepT-
Hble rasbl (aproH, reanii), MoOHoKcua, n
Avokcua, yrmepoga, AMUvaH v LmaHoa-
uetuneH. Ha ctaguu cnycka Obin 3a-
pPerncTpupoBaH TOJICThIA CNON a3po-
30JIbHbIX YacTuL, Ha BbICOTE OT 23 OO0
25 kM. KOCBEHHO O €ero HanM4um CBU-
[eTenbCTBYET TO, YTO AEeTann NOBEPX-
HOCTW CTasiM YEeTKO Pas3nnynMbl NnLb
nocne Toro, kak Huygens cHuauncsa oo
18 kM. TemnepaTtypa B Hayane cnycka
coctasnsana 70,5 K (-202,65°C), Ha no-

Y Tpy MO3anyHbIX M306PaxXeHVsl, COCTaBAEHHbIX MO pe3ysbTaraM CbeMKU KOC-
muyeckoro annaparta Cassini B BUAMMOM W H@PakpacHoOM anarna3oHax Bo Bpe-
wms1 niposeToB 28 okts6psi 2005 r. (cnesa), 26 nekabpsi 2005 r. (B ueHTpe) n 15
sHBapsi 2006 r. (cripaBa). YcioBHble LBeTa COOTBETCTBYIOT A/IMHaM BOJH: 1,6
MKM — rosiy6oi, 2,01 MKM — 3€/1eHbli, 5 MKM — KPaCHbIA.

Bo Bpewmsi nekabpbckoro rponeta Cassini «yBuaesn» nonywapuve TutaHa, npoTu-
BOIMOJIOXHOE TOMY, KOTOPOE OblJ10 TOBEPHYTO K HEMY B OKTSIOpe v siHBape. Xopo-
IO 3@aMETHO Han4me HeoObIYHO SIPKOK 061a4HOM CUCTEMbI B IOXXHOV MOSISIPHOM
obnactu, nposiBuBLUerics B Aekabpe 2005 r., HO OTCYTCTBOBaBLLEV nepes 3TUM v
BCKOpe rpornasLLleii, YTO CBUAETE/IbCTBYET O BbICOKOI aTMOCGHEpHO AnHaMuKe
B 9TOM pervoHe. [biMKka Haz CeBepPHbIM M0JII0COM Ha AJIMHE BOJIHbI 5 MKM B fe-
kabpe Takxe Oblsia 3aMeTHO sip4e. Ha OKTIOPbCKUX U IHBAPCKNX N300paxXeHnsIxX
3ameTHa apyras sipkas getasbs — obnacte Tyuv (Tui Reggio), pacrnosioxeHHast He-
MHOIO I0XHee 3KBaTopa v rosy4nBLLasl MPO3BULLE «LLUEeBPOH». [10 MHOrvum rnpu-
3Hakam 3TO CJI0V HES], COCTOSILLLEro U3 BOLASIHOI o /ibaia (BO3MOXHO, C MPUMECHIO
Yr/1€eKMC/I0ro rasa), KOTopbIli CKOHAEHCUPOBAJICS U3 MPOAYKTOB KPUOBYIKAHUYE-
CKOIro U3BEPXKEHUSI.

A Cnowuctas CcTpykTypa atmocgepnsl TutaHa B HaTypasib-
HbIX LiBETaXx.

NASA/JPL/University of Arizona
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BepxHocTn — 93,65+0,25 K (-179,5°C)
npv gasnexun 1,467 6ap.

Kpome Toro, 6binn onpeneneH nso-
TOMHbIA COCTaB atTMOCHEPHOro asoTa.
Okasanocb, 4To cooTHolleHne '°N/™“N
Ha TuTaHe BTPOE MNpeBbIlaeT Habto-
naemMoe Ha 3emMse n BLECTEPO 6OJb-
e COOTBETCTBYIOLLErO mokasaTtens
lOnutepa (cumMTaeTcsl, YTO UMEHHO Ha
9TONM NNaHeTe U30TOMbl COXPaHUIUCH
NPaKTUY4EeCKN B «MEPBOOBLITHOM» CO-
CTOSIHMKM). BO3MOXHO, aHOMasIbHO Bbl-
COKOe cofepXaHue TAXeNoro n3ortona
asoTa B TUTAHMAHCKOW ra3oBoli 060-
JI0YKE CBA3AHO C KaKMMM-TO KaTacTpo-
duyeckmMm npoueccamMm, UMeEBLLUMMMU
MECTO B CPaBHUTENbHO HEOANIEKOM
npowsioM. HeoxmaoaHHOCTLIO  CTano
obHapyXeHne n3oTona aproHa ¢ atom-
Hol maccon 40. Ero Hanmune Moxet
cBMOEeTeNnbLCTBOBaTb 00 aKTMBHOCTU
KPMOBYJIKAHOB, M3BeprawLlmnx CMecb
BOASIHOIO NbAa M XMAKOro ammuaka n3
Hegp CrnyTHWKa.

TemnepaTypHbIi  MWUHUMYM  (TPO-
nonaysa) B atmocdepe TutaHa Ha-
XOOMTCS Ha BbICOTE OKOJO 44 KM npu
Temnepartype 70 K v pasnennn 0,11
6ap. Bbllle pacnonoxeHa cTpaToc-
depa — obnacTb, roe Temnepartypa
pacTeT ¢ BbicoTON. Ha oTmeTke 250 km
oHa gocTturaet 186 K, a ganbLue onsTb
HauymHaeT nagatb (0o 140 K Ha BbICO-
Te 1500 kM Hag noeepxHocThio). Con-
HEYHbIVi BETEP, 3apPSXKEHHbIE YACTULbI
MarHutocohepbl CatypHa M Kocmuye-
CKME JIy41 NOHU3UPYIOT TUTAHWUAHCKYIO
aTMocdepy, obpasys noHocdepy. Mo
JaHHbIM 30HAAa Huygens makcumym

VIOHHOW KOHLEHTPaLM Npu-
X0OMTCS Ha BbICOTY 60 KM.
[MpucnyckeHanpasneHve
BETpa MEHSAN0Ch ABaXAbl —
B 6 KM 1 npumepHo B 700 m
OoT noBepxHocTu. CuuTtaer-
Csl, YTO 3TN OBE OTMETKUN B
atMocdepe 04YeHb BaXKHbI
Ana noOHMMaHug npoueccos
ee uupkynauun. No oaoHon
13 Moenen nepsbii MOBO-
poT 0BycnoBfieH pasHuLEen
Temneparyp Mexzay cesep-
HbIM U I0XHbIM MONyLLAPUS-
MW, BTOPOW — MPOUCXOAnNT
Ha rpaHuue Mexny HUXHEN
M BEpXHer 4acTbio KOM-
ninekca  UMPKYISLUMOHHbBIX
NOTOKOB, KOTOpbIE, OBUra-
SICb OT IOXHOro nostca K
ceBepHOMY 1 06paTHO, co-
CTaBNAIOT TaK Ha3blBaeMylto
«4emnky XaHaonam» 1 aBagioT-
CS1 OCHOBHOW NMPUYMHON Ha-
rpeesaHunsa atmocdepbl. Ha
Tenax C Masioli CKOPOCTbIO
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Ipapuku, nokasbiBaroLye TeMneparypy, AaBiaeHue v apy-
rue ocobeHHoCTu knumata TutaHa. [biMka, coaepxaLyasi-
cs1 Barmocgepe, npuBoanT kK 60s1ee CuilbHOMY OCTbIBaHUIO
ee HU3KUX CJI0eB, a NMapHUKOBbIN 3¢ PEKT, co3aaBaemMbIi
MeTaHOM, BbI3bIBAET IMOBbLILLEHE TeMrepaTypbl y camoui

NoBEepPXHOCTH.

BpaLLEHNs BOKPYr OCW 3T
A4YernkKn Moryt MMeTb BECb-
Ma 3Ha4YUTENbHbIE Pa3Mepbl.
OCHOBBIBasiCb Ha  CYLLLECTBYIOLLNX
Moaensix «metaHoobopoTa» Ha TutaHe,
MOXHO MNPeAnonoXuTb, YTO obnayHas
aKTUMBHOCTb MMEET CE30HHbIN Xapak-
Tep. B kaxaom nonywapum oHa npo-
nomkaeTca npumepHo 25 net, nocne
4yero Ha 4-5 net HacTynaeT «3aTullbe»
(opbutanbHbli nepuog, CaTypHa OnUT-
csa 29,5 3eMHbIX NET, U CTOJIbKO Xe 3a-
HMMAET MOJIHbIN UMK CMEHbl BPEMEH

roga Ha nnaHeTte u ee cnyTHukax). U
xoTs moaynb Huygens n KA Cassini 3a-
PErncTpUpPOBann Hanmyine MeTaHOBbIX
obnakoB Ha BbicoTax oT 25 go 30 km, a
Takxke BNaXHbIX MeTaHOBbIX 0651aKkoB
Ha BblcoTax 15-25 kM, ogHaKo Mx Npo-
TSXKEHHOCTb He Oblna onpeneneHa. Be-
pOSATHEE BCEro, B HACTOSLLEEe Bpems
atmocdepa TutaHa HaxoAmuTCHd B MO-
CTOSIHHOW LUMPKYNSALUMA: OFPOMHbIE Mac-
Cbl TEMJIOro rasa ABMXYTCS U3 IOXHOIro

Cxema, noka3sblBaloLLasi CpaBHUTE/IbHbIE 0COOEHHOCTM ra30Bbix 000s104ek TutaHa v 3eman. bnaro-
zapsi cnabovi rpaBATaLMn M HU3KOV TeMreparype CrlyTHUKa TUTaHuaHckas atmocgepa rno4tv B 10
pas3 «ToJILLEe» 3eMHOV (AaB/ieHne y NoBepxXHOCTV Ha TutaHe B ~1,5 pa3a bosibLue, Yem Ha 3emie).

3emns

K™

50 280K

TuTtaH
600
KM 160K

AzoT
500 MeTaH

AproH (7)

400
300

Pa3speeHHbl oW TyMaHa

TO/IMHBI — CJIOXHbIE OPraHN4yecKme MoJIeKy-
JIbl, @HasIoru KOTOPbIX, BO3MOXHO, Cbirpasiv
BaXHYIO POJIb B BO3HVIKHOBEHMIN 3€MHOW XUN3-
HU — MO-BUAMMOMY, 06pasyloTcs B aTMocge-
pe TutaHa Ha 3Ha4YUTesIbHO BGOJIbLUMX BbICO-
Tax, Yem cYMTasoCh paHee.

&
o*

W MeTaH

TonuHbl

TutaH
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Ha aTtom coctaBHoMm n3obpaxeHuu, nosydeHHom KA Cassini 29 nekabpsi 2006 r. ¢ paccrosi-
Hust 90 TeiC. KM, 3ane4atsieHa obLumpHasi 06s1a4yHasi cucTemMma B OKPeCTHOCTSIX CeBepHOro rno-
noca TutaHa. OHa npocTupanacek 4o 62-ro rpagyca LWnpOoTbkl HA BCEX A40AroTax, AOCTYMHbIX
HabnoaeHusM. Ee cyuiecTBoBaHue npenckasbiBasiocb MOAEIsIMY aTMOCHEPHOM LMPKYJIs-
ymun. Obnaka, BOSMOXHO, SIBJISIIOTCS ICTOYHVUKOM XUAKOCTU, KOTOpasl 3arosiHIeT MHOro4Yunc-
JIEHHbIE 03epa B CEBEPHOM TUTaHWAHCKOM MOJ1yLLapPUM, OTKPbITbIE C MOMOLLbIO PaANOIIOKa-
ummn. LiBeta ycnoBHble (rosny6oii cooTBETCTBYET AJIMHE BOJIHbI 2 MKM, 3€/1€eHbl — 2,7 MKM,
KpacHbIi — 5 MKM)

B xone nponeta 27 nioHsi 2012 r. Cassini c¢poTorpadupoBas I0XXHbIN M0ISIPHbIN BUXPb TuTaHa
B O/IM3KNX K HatypasibHbIM LieTax. COOCTBEHHO H0XHbIV MOJII0C PacrosoxXeH BOM3n LeHTpa
rpaBoro CHUMKA.

Korpga Cassini B 2004 r. npubbin B cuctemy CatypHa, B CEBEPHOM r0J1yLLIapyuv rniaHeTsbl n ee
CryTHUKOB Oblsia 3MMa, 4acTb MPUNOJISIPHBIX LMPOT BOOOLLEe He ocBeLyanack ConHuem. Ho ero
JIyumn «4ocTaBaan» 4o CryleHui TymaHa B TATaHMaHCKou atMocgepe Ha 60/1bLLmX BbicoTax. B
asrycte 2009 r. Ha ceBepe TuTaHa HacTynusia BeCHa, a Ha lore Ha4asiacb OCeHb. B HacTosiLee
BPEMSI yXe t0XHasi punosispHasi 06a1acTs CriyTHuKa norpyxaetcsi Bo TeMy. Ckopee Bcero, ¢
3TUM CBSI3aHO Y POPMMPOBAHMNE OXHOIO MOJISPHOro Buxpsi. Hosblie, 6osiee aetasibHbie N30-
6paxkeHnsi cTasm BO3MOXHbIMY 61arofaps yBeJM4eHunio HaksioHa opbuTel Cassini k akBaTopy
CarypHa B pamkax HoBovi muccum Solstice («CosnHuecTosiHue»). Cbemka Bes1ack y3K0YrosibHOM
Kamepori ¢ paccTosiHns 484 Tbic. KM B BUANMOM Anana3oHe CreKkTpa 4epes KPacHbI, 3e/1eHbIV
u rony6ovi punbTp. PaspelueHne — 0kos10 3 KM Ha rMuKCceJb.

Yy4eHble nonaratoT, 4TO Ha HOBbIX CHVYIMKax BUAHbI OTKPbITbIE KOHBEKTUBHbIE SYeriku. B Takunx
syerikax ra3 ornyckaeTcs 1o LUeHTPY v NnoAHUMAaeTcs o kpasiM, obpasys obnaka. [1ockosibky
yBuaeTb 6osiee riybokne aTMoCOepPHbIe CII0M 110Ka He YAAaeTCsl, CJIOXKHO ckalaTb, kakue Mexa-
HU3MbI TPUBOAST K X BOZHUKHOBEHUIO.
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NoJlyLLIapUs K CEBEPHOMY MOJIOCY, BO3-
Bpalasicb 0bpaTHO yxXe B NpurnoBepx-
HOCTHbIX CNOsIX, @ TemMneparypa nagaet
B HanpaB/ieHUM C tora Ha cesep (roe B
MOMEHT nocagku 3oHAa Obiia 3uma).
OTmMeyanach Takke pas3HuLa B JaBleHNN
MeXay NonyLapusMm ns-3a pasnnymin B
YC/IOBUSIX HAarpeBa NoBepPXHOCTN — HOX-
HOe nonylwiapume B TOT MOMEHT ObIN0 Mno-
BepHyTO K ConHuy. M3amepeHns ckopo-
CTW BeTpa Npu Crycke 3oH4a nokasasnu,
yTO Ha BbicoTe 120 KM OHa cocTaBnsna
okono 120 m/c, Ha oTmeTke 60 kM pes-
KO ynasna v B npeaenax nocneaHux 7 Km
He npeBbillana HEeCKOJIbKUX METPOB B
CeKyHAay, No3BOJINB MOAYJTIO CHMXATbCA
npakTnyeckn BepTukanbHO. Hanpasne-
HWe BETpPa Yy MOBEPXHOCTM (C 3anaga Ha
BOCTOK) COBMaJIO C HarnpaeieHnem Bpa-
LeHns TutaHa BOKPYr CBOEWn OCW.

TuTaHnaHckme cyTkm nodtm B 16
pa3 a/MHHEEe 3eMHbIX, M03TOMY, Mpwu
BCEM CXOACTBE MHOIMX aTMOCOHEPHbIX
NMPOLLECCOB N YNPaBASOWNX MU Me-
XaHU3MOB, N3Y4YEHUE «MECTHbIX» OCO-
6EeHHOCTEWN N CO3aaHME KOMMbIOTEPHbIX
Modenen umpkynaumm nokasanum, 4to
cucTema BeTPOB Ha crnyTHuke CaTtypHa
[OBOJIbHO CYLLIECTBEHHO OT/MYaeTcs
OT Habmogaemon Ha 3emne. 310 OT-
KPpblTME O4eHb Ba>XXHO C TOYKWN 3PEHUsA
CPaBHUTENbHOW MJIAHETONIOMMM, TakK Kak
Nno3BOJIAET M3Yy4aTb B CPaABHUTEJIbHOM
acnekTe COBEPLUEHHO APYryk Kinma-
TUYECKYIO CUCTEMY.

MeTtaHoBble ob6naka B Tponocdepe
TuTaHa o4eHb ANHAMUYHbI: OHN BO3HU-
KaloT 6ykBasibHO 3a non4yaca B pe3ysib-
TaTe nogbema aTtMoCdEepHbIX Macc A0
Tpononay3bl, NponMBaroTCA OOXOAEM U
3aTeM pacCevBaloTCs B TEYEHME Cre-
aywouero yaca. MHorga nosiBnsioTcs
obnaka n3 aTaHOBOro CHera — Hanpwu-
Mep, OHO Takoe 061ako Habaanock
31IMOIi B CEBEPHOM MOJyLIapum Mexay
51-n n 68- wWmMpoTon Ha BCex BMOU-
MbIX O0ONTOTax.

Bonpoc o Tom, kakum obpasom y Tu-
TaHa, Macca KOTOporo Aaxe MeHblue,
4YeM Y IONMUTEPUAHCKOr0 CNyTHUKA [aHu-
Mena (nNpv ToM, Y4TO NOCNegHUA NMEET
NNWb cneapl ra3oBo 0060s104KK), CO-
XpaHuMnachk CToJIb MOLLIHas aTtMocdepa,
noka He MMeeT OQHO3HA4YHOro OTBETA.
YacTtnyHo 3TOT (hakT 0ObSACHAETCS ero
6onee HN3KOM TeMMNEPATYPON — KMHE-
TMyeckasi aHeprust 60JbLUMHCTBA aTo-
MOB U MOJIEKYST aTMOCPEPHbIX rasoB
OKa3blBAETCHA HEAOCTATOYHOM ANs npe-
oponeHus cnabow rpasuTaumn. OgHako
MX «yTeyka» BCE PaBHO MPOUCXOOUT B
3aMeTHbIX 0O0bemax, B NepBylo o4epeab
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N306paxeHuns noBepxHocTn TutaHa, rnosydeHHble npubopom Descent Imager/
Spectral Radiometer ¢ 6opTa nocago4yHoro moayns Huygens Bo Bpems criycka B

armocgepe 14 sHBaps 2005 .

13-3a B3aMMOOENCTBMS aTMocdepbl C
MarHutocdepori CatypHa, NposiBnsio-
Lencs B BUAE ra3oBoro obnaka umpmu-
Hol 0o 80 ThiC. KM, TSHYLLErocs BCnes,
3a TutaHoM BOONb ero opbuTbl. Co-
OTBETCTBEHHO [OJIXEH CYLLECTBOBATb
M HEKUA UCTOYHUK €€ MOMOJSIHEHUS —
nmbo e ocTaeTcs npegnonarartb, YTO
Ha camMOM [gefie OHa BO3HWKIIA He Tak
[asHO. To xe camoe cnpasenviBo 1 B
OTHOLWUEHUN TUTAHMAHCKOro MeTaHa:
pacyeTbl MOKa3bIBAIOT, YTO €ro 3anachl
B aTtMocdepe CnyTHUKa OOMKHbI Obln
Obl N0, AeENCTBMEM YNLTPadUONETOBO-
ro nanydenHus ConHua pacnacTtbcs Ha
BOOOPOA U HeNeTydne COoeavHEHUS B
TeuyeHue Bcero nnwb 10 MAH. neT.

MoBepXHOCTb N Heapa

Kpome opOuTtanbHoro Teneckona
Hubble, nsobpaxenus TutaHa B WK-
avanasoHe ¢ geTtansiMu NoBEepXHOCTU

MDOopyM * KHNM * APXVBbI

CONHEHYHASI CUCTEMA

nony4nam B 2003 . kpynHen-
lme HaseMHble Tenecko-
nbl — Keck Ha o6cepsato-
pun MayHa Kea (laBanckne
octpoBa)” u OueHb Bonb-
worn Teneckon EBponen-
ckoii KOxHon obcepato-
pum (VLT ESO) B Yunun.® Ho
0osbLUEe BCEro MHpopMaLmm
0 Tonorpadum CrnyTHMKa co-
OEepPXUTCA Ha CHMMKAax, KO-
TOopble NepenaeT opbuTanbHbIN MoOYb
KA Cassini. Ha HuX MOXHO pa3rnaneTb
N HekoTopble NOApPOBHOCTU CTPOEHUsI
obnakoB. Kpome Toro, pagapom Cassini
Ob110 NPOCcKaHMpoBaHo NpumMmepHo 60%

7BMB Ne4, 2007, cTp. 4
8BMB Ne10, 2012, cTp. 15

CEBEPHOro MOMSIPHOrO pervioHa (orpa-
HU4YeHHOro 60-1 WMPOTON) N HEMHOIO
MeHbLUIas 061aCcTb BOKPYT HOXHOIO Mo-
noca TutaHa.

®doTorpacdum, nonyyeHHbIE BO Bpe-
Msi cnycka 3oHga Huygens, oxBatbl-
BaIN HEOOJbLUYIO YaCcTb MOBEPXHOCTHU,
OJHaKO Ha HUX uccnepoBaTenu yBu-

«[pobus» crovi NAOTHOV AbIMKW, annapar Huygens, cHuxatowmiics B atMmocgepe TutaHa,
cooTorpagpupoBas ¢ BbICOTbI TAHALIADT, BHELLIHE OYEHb MOXOXUI HA HEKOTOPbIE Yy4aCTKU Mo-
BepxHocTn 3eman. lpaBaa, Ha ero CHUMKax He 0Ka3asioChb HW O4HOrO U3 METAHOBbIX 03€p,
OTKPbITbIX MO3XE B Pe3y/ibTare paanosiokauvv. LiBeta ycioBHbIe.
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6oraTas opraHuKoi
atMocdepa 1 NOBEPXHOCTb

nepsiHas BHeELWHAS 06oo4ka
(BOOsSIHOM nep, knatpatbl)

rno®anbHblii
NoANOBEPXHOCTHbIN OKeaH

CJIOM CUNTbHO
cxatoro nbga-Vi

AP0 N3 r’mapaTNPOBaHHbIX
cunukartos, pagyc ~2000 km

Bo3amoxHasi Mmoaesib BHYTPEHHero cTpoeHusi TutaHa, nocTpoeHHasl C y4eTOM AaHHbIX 30HA4a
Cassini. CornacHo aTov Mogenn Heapa CriyTHUKA MOJIHOCTbIO AN PEepeHLMpoBaHsbl, TO eCTb
paszaesieHbl Ha NJ0THOE AP0 1 Bosiee JIerkue MaHTUIo 1 Kopy. S4P0 COCTOUT U3 CMECH JibAa
M CKa/IMCTbIX MOPOL, €ro OKpyxXaeT r7106asbHbIVi MOANOBEPXHOCTHbIV OKeaH XUAKoW BoAbl. B
MaHTUW BblEISIeTCS CJI0V /ibaia BbICOKOIro AaBrieHus 6rvxe K sApy v BHeLLHSIs 060J104Kka, npu-

MblKarwuias K BOAsIHOMY CJ10K0.

Annapar Cassini ycsi0BHO n306paxeH B XoAe rpoJsieTa CKBO3b BEPXHNE C/1om aTMocgepb! Tu-
TaHa. Beepxy (cnesa Hanpaso) — CosHue, Pesi u CatypH. Mogesnb pa3pabotaHa JOMUHUKOM
®oprecom n3 JlIoHAoHCKOro YHusepcuteTckoro koaneaxa (Dominic Fortes, University College

London)

nenn naHpgwadT, yanBUTENbHO Hano-
MUHAKOLWMNIA 3€MHON: XONMbI, OONNHbI,
peYHble pycna C MHOMOYUCIEHHbBIMU
M3BUIUCTbIMW NpuTOKamu... Bece npu-
3HaKM yKasblBaJnM Ha HaNM4ne npoLec-
COB BETPOBOM N XMAOKOCTHOM 3P03UN,
aHaNIOMMYHbIX TEM, KOTOpble MOCTO-
SHHO MPOTEKAIT Ha HaLlEeN MNNaHeTe.
Tonbko ecnu «y Hac» BOOHbIE MOTOKMU
pasmMbIBaOT CUMKATHbIE MOPOAbl, TO
Ha TuTaHe B KayecTBe TBepAbix 0a30-
BbIX MOPOA, BbICTYNaeT BOASHOW nen, a
pPOJb «BOAbl» UTPAIOT XUOKUA METaH n

aTaH. doToMeTpmyeckme n3MepeHus
nokasanu, 4to obnaka n «opaHxeBbli
TyMaH» MPOMyCKaloT K MOBEPXHOCTU
nvwb okono 10% napatowero Ha HUX
cofiHeyHoro cBeeTta. (OCBELLEHHOCTb
B MeCTe nocagkm 30HOa cocTaBnsana
okono 0,1% ocBeLLEeHHOCTU B COJTHEY-
HbIA mMonaeHb Ha 3emne, NPUMEpPHO
COOTBETCTBYS PaHHUM 3EMHbIM CYy-
Mepkam.

Ha cHumkax Cassini, coenaHHbIX
c 60NbLIOro PaccTosHUSA, OTYETIMBO
3aMeTHbl KpaTepoobpasHble yaap-

OOwue xapakrepucTukn TutaHa

Jarta oTKpbITUA

1655

CpeaHee paccTosiHue oT ueHTpa CaTtypHa

1221870 km

OkBaToOpUabHbI pagnyc

2576 km (0,4037 3emHOro paauyca)

Macca 1,35x10% kr (2,6% 3eMHOW)
MnoTHOCTb 1,88 r/cm?®

YckopeHue cBoOO0AHOro NageHns Ha MOBEPXHOCTUN 1,352 m/c?

(ekBaToOp)

BTopas kocMuyeckas CkopocTb 2,639 km/c

Mepuopn o6pateHnsa Bokpyr CaTtypHa n CBoei ocu
(ANNTENBHOCTL CYTOK)

15,94542 3eMHbIX CyTOK

CpeLnHsis CKOpOCTb OPOUTANBHOIO ABUXEHUS 5,58 km/c

OKCLEHTpUCUTET OPOUTBI 0,0288

HaknoH k nnockocTtun akBatopa CatypHa 0,33°

FpkocTHaga Temneparypa 94 K

Cocras atmochepb! azot N,, metan CH,, atan C,H,
JaBneHve y nOBEPXHOCTH 1,467 6ap

CpenHee anbbeno 0,22

BN
2012 nexabpb

Hble CTPYKTYpbl (XOTb WU B 3HAYNTENb-
HO MeHblLleM Kom4ecTBe Ha eanHunLy
Miowaan, Yem Ha ApYyrvx CryTHUKax
CartypHa n lOnutepa), ropHble xpeb-
Tbl, TEKTOHWYECKME pPa3NoMbl, MHO-
XECTBO HEMOHATHBIX TEMHbIX U SPKNX
naTteH... OgHa Takas ocobeHHOo Kpyn-
Has cBeTnasi 061acTb B CEBEPHOM MO-
nywapuu nonyyuna HassaHue Kcana-
oy (Xanadu).® lNMockonbky oHa uMmeeT
MIOCKYID MOBEPXHOCTb, YaCTb YYEHbIX
CKJIOHHA CYMTaTb €€ MOPEM XWAKOro
MeTaHa.

Manoe 4ucno ygapHbIX KpaTepoB
cpasdy HaBesio uccnepoBaTenen Ha
MbICNlb 00 WHTEHCWBHOIM 3p0O3MM MO-
BEPXHOCTW TuUTaHa, paBHO Kak M O Mno-
CTOSIHHOM TEKTOHMYECKO akTUBHOCTMU.
CBnpeTensCTBOM MNOCNEOHEN MOXeT
ObITb Hanuyue Tpex napannesibHbIX
ropHelx xpe6ToB. [lpepnonaraetcs,
4YTO OHW BO3HUKAM MPU CTOJIKHOBE-
HUW HECKOJIbKMX ABUXYLLMXCS B pas-
Hble CTOPOHbI Y4aCTKOB IEASIHOM KOpbl
cnyTHuKa. B cpegHux wmpoTtax 4eTko
NpPOCMaTPUBAIOTCS ABa APKMX NATHA.
Bonbluee 13 H1UX PacnonoXeHO OXHee
akBaTtopa (Tui Reggio), Makcumym ero
APKOCTU NPUXOoANTCA Ha OJIMHY BOJIHbI
5 MKM. BeposiTHO, OHO nMmeeT ByJiKa-
Hn4yeckoe NnponcxoxaeHne n aBndeTcd
pesynLTaTtoM U3BEPXEeHUS BOAbl UK
pactBopa yrnekucsoro rasa. Twa-
TeNlbHblE MCCNenoBaHUs 3Toro obpa-
30BaHWA Nokasanu, YTo ero 3anagHas
rpaHuua 3a 3 mecsua n3MeHuna CBou
oyepTaHus — Bugumo, OGnaropaps
«CBEXNM» U3BEPXEHNAM.

TeMHble y4acTKn Ha n3obpaxeHun-
aX, NMOoNy4eHHbIX B XoOe pagnosioka-
unn TutaHa, no aHanorum ¢ JlyHoM
OblNM Ha3BaHbl «MOPSIMU», HO MpPO-
LU0 elle HEKOTOPOE BpeMs, npexnae
4YeM y[anocb OQHO3HAYHO [40Ka3aThb,
4YTO OHU OENCTBUTENBHO NPEACTaBNSA -
0T cOOO0M pe3epByapbl XUOKUX yrne-
BOAOPOAOB. Ha camom gene nnoxmmm
«oTpaxaTtensamMmm» pagnoBOSH MOryT
OblTb M CUABHO MOPUCTbIE MOPOAbI
(Mnn, Hanpumep, CHeXHble Cyrpo-
Obl). O3TOMY OKOHYaTENbHbI OTBET
nana obpaboTka OaHHbIX MOayrono-
BblX HAGNIOLEHNI C UICNONIb30BAHNEM
nHdpakpacHOro CnekTpomeTpa, Co-
rMacHoO KOTOPbLIM B CMeKTpax OgHOro
13 03€ep BbISBMX MOJIOCHI MOroLLe-
HWS, XapakTepHble Ojas CMecu npu-
MepHo 10% >xupkoro ataHa n 90%
MeTaHa, XoTa uaeHTudukaumm no-
CNnefHero CUibHO MeLlan MeTaHOBbIN

9BIMB Ne 12, 2005, cTp. 28

http://universemagazine.com



Kapta nosepxHocTu TutaHa, coctaB/ieHHasl ¢
y4yeTom AaHHbIx Cassini, BKoYasi AeTasibHylo
CbeMKYy CEeBEpHOro rojaylapusi CriyTHuKa B
asrycte 2008 r. OTu faHHble NpeaocTaBuan
nccnenoBartesisiM BeCOMble [0Ka3are/bCTBa
B M0/Ib3Y TOro0, YTO TEMHbIE Yy4acTKu Ha pa-
JapHbIX N300paxeHvsix SBASIOTCS 03epamu
XKUOKNX YrieBoA0pPOLOB.

LiBeTHble MHUM B MPUMONSIPHBIX 061acTsx
OTMeYaloT rpaHuLibl y4acTKoOB C Pas/INyHbIM
anbbeno (oTpaxaresibHoVi CriocoOHOCTbIO)
— BO3MOXHbIe 6eperosbie anHun. [onybbim
LiBETOM HaHeCeHbI 4eTan, KOTOpble 3aMETHO
U3MEHWINCb B Te4YeHWe roaa, MpoLUesLIero
mexay AByMsi HabaoaaTebHbIMU CECCUSIMM.
BepxHsisi kapTa rocTpoeHa B rpoCcTo Lu-
JIMHAPUYECKO  rpoekunn. ATMOCcpepHoe
rorsioLeHne He rno3BOoJINIIO B 10JIHOV Mepe
0TO06Pa3nTL MPUNOJISIPHLIE PErVIOHbI, OTCHSI-
Tbl€ M03Xe U 10Ka3aHHble OTAE/IbHO: c/ieBa

BHW3Y — CeBepHasi NoJisipHasi 0baacts ot +55°

40 +90° wmpoTsl, cripaBa BHU3Y — I0XHasi Mo-
nsipHas obnacte or -55° go -90° wupoTsI.
Pas/in4yHble CHUMKU, WUCr0/Ib30BaHHbIE Py
CUHTE3e N300PaxXeHUsl, UMEIOT paspeLLeHme
OT HECKOJIbKMX METPOB 0 AECSTKOB KUIIOME-
TPOB Ha MUKCESb.

«TymaH». M3Bunuctasa dopma pycen
TakXe ykasblBaeT Ha TO, 4TO OHU NpPOo-
pe3aHbl MOTOKaMU XNOKOCTH.

TuTaHMaHckre Mops U 03epa CuJib-
HO oTAM4yatoTCcs rno pasmepy (0T 1 km?
0o 100 Tbic. KM?); Ha ob6cnenoBaHHOW
TeppuTopuu, 3aHumMalwouwen obonee
70% NOBEPXHOCTM CNYyTHMKA, HANAEHO
yeThblpe COTHM 03ep, NpMYeM niowianb
OOoNbLUMHCTBA U3 HUX NpeBblllaeT 26
ThiC. KM2. CaMblli KpYNHbIA pe3epByap
nony4mn HaseaHue «Mope KpakeHa»
— MO MMEHU FUraHTCKOro MOPCKOro
4yygoBMLLA M3 HOPBEXCKUX MUPOB.
Ero pnvHa pocturaet 1200 km, nno-
waab nosepxHoctn — 400 TbiC. KM2.
OGHapyXeHbl TakXe BMaauHbl, UMEIo-
WMe 4YeTkMe 0o4epTaHus, HO 3anos-
HEHHbIE XWAKOCTbIO NN YaCTUYHO,
WU Xe coBceM «cyxme». OHU MOoryT
CBUOETENbCTBOBATL B MOMb3y Mac-
WTabHbIX LMPKYALMOHHbBIX Mpouec-
coB Ha TuTaHe. 15 TeMHbIXx obnacTten
HE OEMOHCTPUPYIOT CNefoB 3p03un,
HanoMnHas 3eMHble BYJIKAHUYECcKMe
Kanbaepsbl.

OcHOBHas 4acTb «BOOOEMOB», 3a-
pernctpupoBaHHbix 0o 2008 r., Haxo-
Ounacb B CEBEPHbIX LWINPOTax (Bble
60° c.w.). B aT0 Xe Bpemsa B 10XHOM
npunonsapHoin obnactn 6biN0 06Ha-
py>XeHO BCero ogHo 60nbLoe 03epo
(npoTsxeHHoCTbio okono 230 km)'™
1 Tpu 6onee MeNKUX, a Takxke MHOro
BbICOXLLMX BNAAMH, MOXOXMX No dhop-
Me Ha «CeBepHble» o3epa. MNpuynHomn
Takoro pasnuyms cemnvyac MNPUHATO

0 BMB Ne7, 2005, cTp. 29
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Ontario
Lacus

o6anbHas ungposas kapta TutaHa, MOCTPOEHHas 0 AaHHbIM CbeMku Cassini 4epe3 pubTp,
LIEHTPUPOBaHHbIV Ha BOIHY 938 HM (6nvixHWi VIK-anana3oH). M13-3a cuibHOro paccesiHus
cBeTa B atMocgepe CriyTHUKa Ha ero NOBEPXHOCTU OTCYTCTBYIOT TEHU, MOSTOMY ero penbed
MOXHO n3y4aTb TOJIbKO PaANOIOKaLMEN 1 COMOCTaBIEHNEM ee Pe3ybTaTOB C OTpaxaroLen
CMOCOBHOCTLIO OTAEIbHbIX y4aCTKOB.

MacLutab kaptbl — 4 KM Ha MUKCcesb, peasbHasi pa3peLuallyasl criocoOHOCTb, npubmnxaro-
Ljasics K 3To¥ Be/InYnHe, AOCTUraeTcsl TOIbKO y LUeHTpa n3obpaxeHus (Ha 180° 3anaaHoui
Z0/1roThl) U B 60/IbLLMHCTBE NPUIKBATOPUAIIbHbLIX 001acTel. B xyaluem kayecTse n3o6paxeHo
rionyLuapue, rnoBeEPHyTOe Briepes ro xoay opOuTasibHOro ABVXEHUS CrlyTHUKa (OCOBEHHO B
parioHe 120°3.4.), eLLe xyxe 0To6paxaroTCs IPUNOJISPHbLIE PEMMOHbI — 0COOEHHO CEBEPHbIN,
koTopbii ConHue Hayvasno ocselyatb avwb B 2009 r. [NocnegHne AaHHbIe, UCroJ1Ib30BaHHbIE
1151 MOCTPOEHMS KapThl, Mosy4eHsl B arnpese 2011 r. B kavectse 6a30Bovi purypbi TutaHa npu-
HATa cepa paanycom 2575 kM. B ganbHeliem ata ¢purypa 6yaeT yTOYHSTLCS.

NASA/JPL-Caltech/ASI/Space Science Institute

cuynTaTh CMEHY TUTAaHWAHCKUX Ce30-
HoB. MNpeanonaraetcs, 4to B 2023 T,
KOraa B IOXXHOM MONyLapun cnyTHUKa
OyaeT KoHel, 3MMbl, @ B CEBEPHOM —

KOHeLu, neTta, pacnpegeneHve o03ep
M MOPEN NpeTepnuT KapAuHaibHble
M3MeHeHns. Harpes ceBepHOM Mo-
NSpHOI obnactm nNpueBemeT K UX UC-

BMNB
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Bu3yanbHO-nH®pPakpacHbii KapTUPYOLLni
cnektpomeTp VIMS annapara Cassini cay-
4ariHo cgpoTorpagupoBasl CoHEYHbIA 6K
Ha rnoBepxHocTn Mopsi KpakeHa (Kraken
Mare). OTO0T CHUMOK CcTal peLuarLmm 40~
Ka3aresibCTBOM  HaaNy4us XUAKOCTU  Ha
TutaHe.

napeHuio, nepeHocy mn3bbiTka raso-
o6pa3HOro mMeTaHa K KOXHOMY MO-
JIIOCY M €ro BbINaAeHMIo TaM B BUAE
DOXAel, KOTOpble 3a/bl0T HA3MEHHO-
cTn. B6n1m3n ceBepHOro nostwca Mo-
ryT COXPaHUTBLCS NMLLb OCTaTKN MOpPS
KpakeHa B BWAe HECKOJIbKMX 03ep
CKPOMHBbIX Pa3MepOoB.

B mopsix TutaHa HEe MOXET ObiTb
ancbeproB: MNJOTHOCTb TBEPAbIX
YrneBoaopoaoB 0OJblUe, HEM XUA-
KX (B OTAM4YMe OT BOASHOrO NbAa,
KOTOPbLIA flerye BOAbl), MO3TOMY,
KPUCTaNIn3ysacb, OHM cpa3dy onycka-
I0TCS Ha OHO.

Yuyactok nog HassaHuem Sotra Facula, M0 MHEHWIO yYEHbIX, SIBISETCS HaWUAyHLUMM pUMe-
pom KpuoBysikaHa Ha TuTaHe. Papap nokasblBaeT 34€Chb Hanimyve AByX nukoB 6osiee Yyem
KUIOMETPOBOVI BbICOThI Y KOMITIEKC BNaauvH cabiwe 1,5 km rinybuHor. C BepLUMH CrycKaroT-
Csl XapaKkTepHble «NasbLeobpasHbie» MOTOKW 3aCTbIBLLEN N1efiSHOM 1aBbl; BepPOsiTHEE BCEro,
OHU UMEIOT TOJILMHY MEHEe COTHU METPOB. Ha rnpuBeneHHOM n3obpaxeHuy s 60bLuer
BbIPa3UTEIbHOCTY BEPTUKASIbHBIN MacluTab ysesandyeH B 10 pa3 no cpaBHEHWIO C rOPU30H-
TaslbHbIM. YC/I0BHbIMU LiBETaMU 110Ka3aH pasJsingHblii COCTaB MOBEPXHOCTHLIX MaTepuasios,
onpeaeneHHsIV o aaHHeIM crnekTpomeTpa Cassini: ronybosato-6esbili LiBET COOTBETCTBY-
eT HaJInuuno CPaBHUTENIbLHO YUCTOrO BOASIHOIO /ibAa, XesaToBaTo-6esbifi — Jibay CO 3Ha4u-
TeJIbHOM MPUMECHIO OPraHNYECKUX coeanHeHni. BTopori «<Habop» LUBETOB OTPaxaeT BbICOTY
MECTHOCTY OTHOCUTEJIbHO CPEAHEero ypoBHsl TutaHa. [ioHbl BbIrAsgaAsiT roay6biMy, MOCKObKY
HaxopasiTcsi B Hu3uHax (BINB Ne1, 2011, ctp. 18).

BONbWMHCTBO  BO3BLILLIEHHOCTEN
B FOpPHbIX parioHax TuTaHa uMelT
BbICOTbl nopsaka 120 M; camblli Bbl-
cokunii nuk gocturaet 1930 m. Mop-
donorna  HEKOTOPbIX  KpaTepHbIX
CTPYKTYP HanOMWHaeT yaapHble Kpa-
Tepbl HA KAMEHUCTbIX Tenax. Kak yxe
OblI0 cKas3aHO, UX HEMHOIrO4YMCIIeH-

HOCTb CBWOETENbCTBYET O CPaBHU-
TefbHOW MOJIOAOCTU MOBEPXHOCTU.
KpaTepbl pacnpeneneHbl JOCTaTOYHO
HeoaoHoOpoAHO: B o6nactu KcaHaay nx
NAOTHOCTb NPUMEpPHO BABOE Gonblue
cpepHel, a B aKkBaTopuasbHbIX 06na-
CTAX — 3aMEeTHO HUuxXe. HeaHauunTenb-
HbIli UX N30bITOK OOHApPyXeH B MO-
nylwiapum cnyTHUKa, HanpaBieHHOM

Bnepen no xony opbutanbHOro ABU-

Ha aT1oii kapTe, NoCTPOEeHHOV no AaHHbIM BU3yaibHO-UHGpakpacHoro crnektpometpa VIMS
¥ paaapa kocmuyeckoro annapara Cassini, 0603Ha4€HO PacroIOXeHNe TUTAaHUAHCKNX rop C
yKasaHnem ux Ha3BaHui, yTBepXXAeHHbIX MexayHapoaHbiM aCTPOHOMUYECKUM coto30M (IAU).
Orta opraHu3auvst NpuHsSa pPeLLleHne Ha3biBaTb UX B 4eCTb rop Cpean3embss — paHTactTuye-
CKOV MECTHOCTU 13 poMaHoB [xoHa ToskuHa (John Ronald Reuel Tolkien).

Montes
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XeHus. K yaapHbIM CTPYKTYypam OTHO-
caT kpaTep Kce (c anametpom 29 km,
BasioM BbicoToM 300-500 M, nnockum
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Ha cHumkax Cassini, nosny4yeHHbIX B xoAe rocaeaHero, 87-ro no cyety nposera Bo3se Tuta-
Ha (ceBep BBEPXY), y4eHble 0OHaPYXuay OOLLUMPHYIO CUCTEMY METAHOBbLIX MOTOKOB, Haro-
MuHaroLylo 6acceriHbl 3eMHbIX PeK. 3TO repBblvi ciyyari 0O6HapyXeHusi nogo6HoM CUCTeMb!
3a npegenamu 3eman. MI3obpaxeHust 6biiv nonydeHsl 26 ceHTsso6psi 2012 r. PeyHas goavHa
riepecekaeT CeBEPHYIO roIspHyt0 0b61acTb criyTHyka v Bnagaet B Mope Jlureu (Ligeia Mare),
04HO 13 Tpex 60JIbLUMX MOPE, Iexallmx B OKPeCTHOCTSIX CeBepPHOro nosoca. avHa pycna
nocturaet 400 km.

Ha 10, 4T0 peka Ha BCEM MPOTSXEHWUM 3ar0/THEHA XUAKOCTLIO, yKa3blBaeT ciaboe OTpaxeHne
OT ee NoBepxXHOCTU yyel paaapa Cassini(4To xapakTepHO AJ1s1 I1aAKUNX MOBEPXHOCTEN). XKua-
KOCTb COCTOUT U3 CMECU MeTaHa v 9TaHa — 9T0 yAai0Chk NMNoATBEPANTL C MOMOLLbI0O 6OPTOBOIro
CcriekTpomMeTpa kocMmuyeckoro annapara ewe B 2008 r. npu nccnegoBaHusx o3depa OHTapuo
(Ontario Lacus) B6m3u 10xHOro rosoca TutaHa. Pycrio pekn o6pa3yeT HECKOJIbKO N3BUJIVH,
HO B LIeJIOM OHa cieayeT 0AHOMY CPaBHUTEJIbHO POBHOMY Pa3JioMy TUTaAHUAHCKOW N1eAsHOM

KOpbl, Kak v GOJIbLUMHCTBO APYryX PEK, BNaAatoLLyX B IOXHYIO YacTb Mops Jlnren.

OHOM, LUEHTpanbHbIM MUKOM U pagu-
anbHbIMM  BblOpOCamMun BeLLECTBA),
CuHnan (onametp 80 KM, BHYTpEH-
HU Ban — KOJIbLLO AMAMETPOM OKOJ10
40 kM) 1 MeHnpBa (anametp 440 km,
BOCTOYHAsA 4acCTb Basa NOAHMMAETCSHA
noytn Ha 300 M, AHO HaxoAuTCS Ha
500 M HMXe oKpyXatoLLe NOBEPXHO-
CTW, a LUeHTpanbHas o6nacTb BO3BbI-
waeTcsa Ha 450 M Hag OHOM).
MaHopama, KoTopyto Nnepeasn BCKO-
pe nocne nocagku annapat Huygens,
[OEMOHCTPUPYET MUKpopenbed B BUAE
pas3bpocaHHbIX OKPYrbIX KaMHe. [Mo-
nepeyvyHnkK Hambonee KPYNHOro U3 HUX
pocturaeT 15 cMm. BT KaMHuU co crna-

XEHHbIMU  KOHTYpamMu HamnoMuHaloT
ranbky, «oOkaTaHHy» NMpu OauTesNb-
HOM npebbiBaHUM B MOTOKE XWUAKO-
ctn. Ckopee BCero, OHMU COCTOAT U3
BOASIHOIO Niba, KOTOPbIA B YCNOBUSX
CWUJIbHOrO xonoja no TBEPAOCTU CTa-
HOBUTCHA MOX0OX HA KaMEHb. )KI/I,EI,KO-
CTblO X€, BEPOSATHO, SABNSAETCHA CKOH-
LEHCMPOBAHHbLI MeTaH. [ToBEPXHOCTb
TuTaHa HanomMuHaeT rybky, MOKpPbITYIO
TOHKOWM MJIEHKON noka He uaeHTudun-
LMPOBAHHOIO BELLECTBA, MO CBOUM
dun3nyeckMmMm CBOMCTBAM  HanoMu-
HaIOLLErO MNHY U BRAXHbI NECOK.
Takumn cBolicTBaMu MoOryT obnagartb
HeneTy4me BbICOKOMOEKYNSPHbIE CO-

'Belet ﬂ'unes_ :

Pa3mepsl v popma AtoH Ha TuTaHe BapbUpyoTCsl B 3aBUCUMOCTY OT LUMPOTbI MECTHOCTU, Ha
KOTOPOWVi OHY PAcroIOXEHbI, N €€ BbICOTbl OTHOCUTE/IbHO CPEAHEro ypoBHS. Ha BO3BbILLEH-
HOCTSIX Uan 6InxKxe K ceBepHOMY rnoJilocy — Hanpumep, B pernoHe ®eHcan (Fensal), npea-
CTaB/IeHHOM Ha CHUMKE CJ1eBa BHU3Y — OHU, KaK rpaBusio, TOHbLLE Y HaxoAsiTCsl Ha 60/bLIem
pPaccTosiHUWM ApYyr OT Apyra, a MPOMEeXYTKU MeXAy HUMM MOKPbITbl TOHKUM C/I0€M YriieBoL0-
poaHoro «necka». [Noxoxasi kapTuHa Haboaaetcs: B nycToiHe Kanaxapu Ha rpaHuue lOAP n
Hamunbum — ogHom n3 cambix cyxmx mect 3emnun. JioHbl HU3meHHoro pervioHa benert (Belet),
M3006paxeHHbIe B JIEBOM BEPXHEM YIily, 3aMETHO Luvpe, ¢ 6osiee TOJICTbIM «MOKPbIBA/IOM>»
MesiKkoaucrnepcHoro marepmana mexay Humu. OHy 60sibLIe 0X0Xu Ha G6apxaHbl MyCTbiHb
OmaHa, NemeHa n Caynosckoii Apasum, rae BeinafgaeTt [40CTaTO4HO MHOIrO 0CaAkoB. OTu
pPasnnyus NIaHeTos10ry 0ObSICHSIIOT LINITUYHOCTbIO OpbuTsl CaTypHa, 61arogapst KOTopori
JIETO B I0XHOM riosiyliapuu TutaHa Kkopoye v Terjiee, 4em B CeBepHOM r10/1yLuapum, 3a cHeT
4ero rocae[Hee He UCTbITbIBAET CTOJIb MHTEHCUBHOIO NCMapeHyst MeTaHa, CMadynBaloLLero
4acTuLbl «rnecka» v 3aTpyaHsIoLLEero ux nepeHoc BeTpom. MizobpaxeHune pervioHa PeHcan
rnosnyyeHo panapom Cassini 28 oktsabps 2005 r., pernoHa benet — 10 anpensi 2007 r. CHUM-
Ku rpuBeAeHbl K ogHOMYy maclutaby. LlvpvHa [loH (TemMHblie nosiocel) coctasaser 1-2 kK,
CBET/Ibl€ [MPOMEXYTKU MEeXAY HUMU UMEKOT LumpuHy oT 1 40 4 km. B o6nactn @eHcan oHn
3aHNMalT OTHOCUTEJIbHO GOJIbLLYIO MJoLaAb, MO3TOMY OHa BbirnsanT 6osee sipkovi (Bl1B
Ne2, 2012, c1p. 22).
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< YaapHble kparepbi BCTpevatoTcs Ha TutaHe
pesako. [lo HegaBHeEro BpemMeHu TakoBbIX Tam
Ob1/10 U3BECTHO TOJILKO 7, MO3TOMY €eLLe OAMUH
Takovi 0ObEKT, KOTOPbIF OBHapyXxuan Ha pa-
ZapHbIX CHUMKax Cassini, caenaHHbix 21 NoHs
2011 r., 3aKOHOMEPHO rpPUBIEK BHUMaHWE
y4eHbIx. HoBbIvi kpaTep nmeet guameTp 0KOJ10
40 KM 11 OKPY>KEH LLNPOKOV «KOPOHOW» BbIOGPO-
COB, KOTOPbIE BO3HUVIK/IV [1PU CTOJIKHOBEHUM C
rMOBEPXHOCTLIO Tesia, 06pa3oBaBLUIero yaap-
HYIO CTPYKTYpy. «KopoHa» rpoctupaercs Ha
15-20 km OT kpatepHoro Bana. Ha paaapHbix
CHUMKaX OHa BbIISANT SPKO. JTa 0cobeH-
HOCTb, @ TakXe KpPYTble BHYTPEHHUE CKJIOHbI,
HarloMuHatoT ABa APYrux «CBEeXux» TUTaHu-
aHckux kparepa — Cuxnan (Sinlap), Bnepsbie
3acHsiTeIi B ¢peBpane 2005 r., u Kca (Ksa),
06HapyxeHHbIl B ceHTs0pe 2006 r. Nocnes-
HUW, Npasaa, UMEET SIPKNI LLeHTPasbHbIV MUK.
LleHTp npuBeAEHHOro N300PaxXeHUsT JIEXUT
BO/IM3Y TOYKM C KoopanHatamu 12° c.wu. n 45°
3.4., pa3Mepbl OTCHSITOrO yHactka — 242x257
KM, paspeLueHvie — 350 M Ha NMKCesb.
TeMHble HEPOBHbIE JINHUN, OCOOEHHO XOPOLLO
BUAVIMbIE B JIEBO 4aCTV M30OPaXXEeHUsT — rnec-
YaHble AIOHbI, NOCTEeNeHHO nepenBuraemble
cs1a6biM BETPOM. OHM COCTOSIT, 110-BUAVIMOMY,
He 13 KBapLIeBOro rnecka, kak 3€MHble [1oHbI, a
U3 JIErKNX HENIETYYUX OPraHN4eckux marepua-
J10B, KOTOPbIE B YCJI0BUISIX HU3KOM rpaButaumm
He TpebyIoT 6ObLLINX YCUNI AJ1S MEPEHOCa.
«Hepgocrauy» ynapHbIx KkpatepoB Ha TutaHe
0OBSICHSIIOT, BO-NEPBbIX, €ro MJi0THOM armMo-
coepori, a¢ppekTnBHO «mncnapsitoLyei» 60b-
LUMHCTBO NaaaloLLumx 06bLEeKTOB, He AaBasi UM
ZA0CTUYb MOBEPXHOCTU, BO-BTOPLIX — CPaBHU-
T€JIbHO BbICOKOW TEKTOHUYECKOW 1 BYJIKaAHU-
4eCKOUM akKTUBHOCTBIO, & TakkXe UHTEHCUBHbI-
MU ripoueccamm 3po3uun, CriaxuvBarLMMmy
penbed.

NASA/JPL-Caltech, and NASA/GSFC/METI/ERSDAC/JAROS and U.S./Japan ASTER Science Team

< [lnoTtHasi AbiMKa B TUTAHWAHCKOW armo-
coepe He aaBana BO3MOXHOCTU HENOCPes-
CTBEHHO B3[JIsIHYTb Ha 03epa TutaHa A0 rpo-
neta Cassini, coctosiBuerocsi 22 niosnst 2006 1.
Torga paaap KOCMUYeckoro annapara npeno-
CTaBuJ1 BECOMbIE J0Ka3aresibCTBa CyLLEeCTBO-
BaHWs Pe3epPBYyapOB XuAKOCT Ha MOBEPXHO-
ctv cnytHuka. [lpyBeneHHoe n3obpaxeHue
OKpaLLIEHO B YC/I0BHbIE LiBETA, COOTBETCTBYIO-
Lyme MOLLHOCTY OTPaXEeHHOro curHanaa (To4-
Hee — sorapupmy meaviaHbl MHTEHCUBHOCTU
paccesiHusi). O3epa ans 60sblLueri Bblpasu-
TE/IbHOCTU Bblfl€/1EHBI TEMHO-CUHVIM LIBETOM,
npuopexHbie oTMen — roayobiM. [PO30H-
AMpoBaHHasi pagapoM MoJsioca MeCTHOCTU
UMEET LUNPUHY 0KOs10 140 KM 1 «yKOpO4EeHa» B
L/IHY 47151 yao6CcTBa BOCMpuUsITYS, NMpeacTaB-
JISIoLLero B3risi C YCJI0BHOM TOYKMU 3PEHMS,
PacrosIoXeHHON K 3anaay OT UCcc/1en0BaHHO-
ro y4actka. LieHTp n3o06paxeHuvsi HaxoauTcsl
B6/mM3u TO4YkM ¢ kKoopanHatamm 80° c.u. n 35°
3.4. Camble mesnkue getanv UMerT pasmep
riopsiaka rnosykuaoMeTpa.

NASA/JPL-Caltech/USGS
NASA/JPL-Caltech/ASI
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MaHopama nosepxHocTn TuTaHa, nepenaH-
Has annaparom Huygens Bckope rocse ro-
canku.

eanHeHus, obpasyolmecs N3 MeTaHa
B x0Oe POTOXMMUYECKUX peakuuin B
BEPXHUX CNOSX TUTAHMAHCKOM aTMO-
cdepbl Nop, AENCTBUEM COJIHEYHOMO
n3nyyenus. Ecnu 6bl HE MOCTOSIHHOE
«BblMblBaHME» METAHOBbIMWU O0XASA-
MW, 32 MUJIJIMOH NIET OHU Obl YKPbIIN
NMOBEPXHOCTb CJ/IOEM METPOBON TOJ-
LWMHbI. DTN XX€ COEeANHEHUS, HO YXE B
Buae 60s1iee KPynHbIX 4acTuu,, cyas no
BCEMY, BXOASAT B COCTaB TEMHbIX [IOH,
BbITSIHYTbIX B HarpasJfIEHNM MOCTOSAH-
HbIX BETPOB (C 3amaga Ha BOCTOK) U
YKpbIBAOLWMX 3HAYUTENbHbIE MO MJ0-
Waam y4acTKM HE 3aHATbIX «BOA0EMA-
MU» HU3MEHHOCTEN.

CyuiecTBOBaHME Ha TuUTaHe ByJKa-
HOB (TO4YHEee, KPMOBYJIKAHOB, M3BEpP-
ralowmx BOAHO-aMMMUAYHYIO CMECH)
noka OAHO3HA4YHO He JokasaHo. Ux
aKTUBHOCTb BO3MOXHa TOJNbKO MNpu

Hannuyuu rnobanbHOro MnoanoBepx-
HOCTHOIO XWAKOro OkeaHa, B Mosb3y
KOTOPOro CBUAETENIbCTBYIOT OCOOEH-
HOCTM BpaLleHUsa CMyTHUKA BOKPYr
CBOE 0CU, OTMEYEHHbIE Ha CHUMKaXx
KA Cassini: 3a Heckonbko neT OT-
nenbHble OMnopHble Mopdonoruye-
CKune aeTasnm ero noBepxHoOCTU name-
HUNXU CBOE MECTOMOJIOXEHME MOYTU
Ha 30 k™.

B nonckax oCHOBbI HN3HN

3aragka TUTaHMAHCKOro MeTaHa —
noxanyn, camasi WHTpUrywuwias B
nccnenoBaHuax cnyTHuka. Ee pas-
peweHne MOXeT MPOACHUTb MHO-
rme HENOHSATHblE acnekTbl 3BONOLUMN
ConHe4yHon cuctembl. O4eBUAHO, 4YTO
ecnm Ha TuTaHe NOCTOSIHHO AENCTBY-
IOT MPOLECCHI «U3bATUS» 3TOr0 rasa
M3 aTtMocdepbl — 3HAYUT, OO0JIXKHbI
CYLLLECTBOBATb U UCTOYHUKM €ro no-
nosHeHusi. OAHUM N3 HUX MOXET ObITb
Tak Ha3blBAEMbIA MNPOLECC CEepneH-
TM3auum, npu KOTOPOM HEeKOTOpble
MUHepanbl BbIAENSAOT MeTaH, B3au-
MOOEeNCTBYS C BoAoOW. [lnsa ero npoTe-
KaHus, B CBOK o4yepeab, Heob6xoanumo
Hannyme BOAbl B XUOKOM COCTOSIHUW.
BrnpoyeMm, yyeHble MO4YTU HEe COMHe-
BalOTCH, YTO B HeApax CNyTHWUKA, MO
300-knnomMeTpoBON NeasiHol KOpoi,
CYyLLECTBYET MNPOTAXEHHAss BOAHasA
obonoyka, npuyem B rNyOMHE OHa
MOXeT ObITb Aaxe HarpeTa Ao AocTa-
TOYHO BbICOKMX TeMnepartyp (3aMmeTHO
BblLLIE HYNS No Llenbcuio).

M 3pecb BO3HMKaeT ewe 6onee
MHTEepecHas runoresa, B pamMmkax Ko-
TOPON MeTaH MOryT «MPOWU3BOAUTb»
XMBble OpraHuambl, obuTawouime B
Heagpax TutaHa. Bo BCsSkOM cryyae,
Ha 3emMe 3HauYuTeNbHasa 4acTb 3TOro
rasa, B MasblX KOHUEHTpPaAUMSaxX nNpu-
CyTCTByIOLWEro B atmocdepe, nmeert
MMEHHO BMOreHHOEe NMPOUCXOXAEHME.

< bonee AByx Aecatunetvii B HAy4HOM MUPE LLIJIa ANCKYCCUs O TOM, UMEETCS JIN Ha MOBEPXHO-
ctm TutaHa BeLLecTBo B xuakor ¢pase. o npubbitys Cassini yH4eHbie 3Hamm TObKO, YTO AO/IKEH
CyLLeCTBOBaTh HEKMI MCTOYHUK MOMOJIHEHUS] TUTAHUAHCKOV aTMOCPEPbI METaHOM, Y OAHUM U3
«KaHAn[aToB» CHYUTA/INCh METaHOBbIE 03epa, MOPS UV fiaxe rnobasbHbli okeaH. OTKpbITUE Ha
panapHbix cHuMkax Cassini 8 2006 r. MHOXecTBa 03ep y CeBepHOro roskca criyTHvika, obna-
JaroLmx MHOXECTBOM YepPT, XapakTEPHbIX /151 3e€MHbIX BOAOEMOB (O0CTPOBOB, OTMesIeN, Mpo-
JIMBOB U 3aJIMBOB), TakviM 06pa30oM, He CTasI0 HEOXUAAHHOCTbIO, HO [10 CYX MOP HE COBCEM SICEH
XapakTep nx Ce30HHOIo pacrnpeneneHss i HeM3BeCTEH NX COCTaB — B YAaCTHOCTU, COAEPXKAT v
OHU B paCcTBOPEHHOM COCTOSIHUM YITIeBOAOPOAbI «TsXKesiee» MeTaHa 1 aTaHa.

Hosbie HaboaeHVs ceBepHOL NossiPHOL 06.1acTy MPOAEMOHCTPUPOBAaIIN, YTO METaHOBbIE 03€e-
pa Tam LLUMPOKO PacrpOCTPaHEHb!, 4aCTO MMEIOT CONIUAHbLIE Pa3Mepbl, a ux rmyobuHa 4oCcTuraet
zecsitkoB MeTpoB. OAHO 13 HUX BIOJIHE MOXET PeTeHA0BaTk Ha 3BaHne «Mopsi». OHO 3aHUMaeT
TepputTopumio caeitie 100 Thic. KM?(ero CbeMka elle He 3aBepLLIEeHa), YTO MPEBLILLAET r/10Laab
o3epa BepxHero — kpyrnHeviero B cucteme Benvikux O3ep Ha rpaHvue CLUA v KaHazapbl.
PaspelueHne panapHbiXx CHUMKOB Koieb1eTcsl OT HECKO/Ibkux kunomeTpos o 300 m. Npak-
TUYECKM 3aKOHYEHO KapTorpagupoBaHne obnactu «BHyTpu» 50° C.LU., NCKI04as HEOOIbLLON
TPeyroJibHbIN y4acTOK B parioHe CeBEPHOro rnosca.

MDOopyM * KHNM * APXVBbI

CONHEHYHASI CUCTEMA

Tak B npencTaBAeHUN XYAOXHUKA BbIrSaNT
30HA Titan Explorer, koTopbivi 6yaeT naputb
B arMocepe KpyrnHevLero crnyTHuka Cartyp-
Ha, NPUKPEernIeHHbIN K aspocTary.

SkcnepumMmeHTanbHbIVi 06pasel aspocTara
ans 6yayweri muccumn K TutaHy, paspabo-
TaHHbIVi JlabopaTopueri peakTuBHOIo ABU-
xeHuns (Jet Propulsion Laboratory, NASA) n
CKOHCTPYynpoBaHHbii ¢pupmori Near Space
Corp., BHYTPU cCrieymasabHOro WCrbiTaresib-
HOro aHrapa.

CornacHo KoMMbIOTEPHLIM MOOENSM,
TUTAHMAHCKUA  nognegHbli  OKeaH
LOoMmKeH copgepxartb 0o 15% pacteo-
PEHHOrO0 ammMuaka n 6onblne Koau-
yecTBa OPraHUYeCKMX COEeOUHEHUN
— BCE «UCXOAHble BeulecTBa», Heob-
XO0OUMBble AN BOSHUKHOBEHUSA XU3HU
Ha BOJHO-YrNepoaHON OCHOBe (T.e.
MoXoXxemn Ha 3eMHY10). [10 HEKOTOPLIM
LaHHbIM, aTMocdepa Halleln NaaHeTbl
3,5 Mnpa. net Hasapg Takxe cocTosna
B OCHOBHOM K3 MeTaHa 1 asoTta Co
3Ha4YNTEeNbHOW «ao0baBKoO» aMmmMmmaka.
Ncxopsa w3 atoro, CtaHnm Mwunnep v
Xapong lOpwu (Stanley Miller, Harold
Urey, University of Chicago) B 1952 .
MPOBESN NepPBbIi 9KCMEPUMEHT, AO0-
Ka3aBlM BO3MOXHOCTb CaMOMpo-
M3BOJSIbBHOTO CUHTE3a «KU3HEHHbIX»
MOJIEKY1 — B MEPBYIO 04epeb amMu-
HOKWCJIOT.

BMNB
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B xypHane Experimental Astronomy npogeccop [xeHu Parinboy (Jani Radebaugh) vi ee konnerv npeanoxuiv rnpoekT, COrJIaCHO KOTOPOMY
Ha TutaH 6yaeTt oTnpassieH 6ecrnaoTHbIV cCaMOET C SAEePHbIM PeakTopoM. B xone oagHOroan4HOro rnoserta OH no3BOJINT y4eHbIM 6osiee noa-
p06HO N3Yy4UTb NMNOBEPXHOCTb CaMOI O BHELLUHE IoXoXero Ha 3emsiio o6bekTa COIHEeYHOV CUCTEeMbI.

TuTaH SBASIETCS OYEHb UHTEPEeCHbIM MEeCTOM AJid NMOHUMAaHWs rnpoLeccoB, KOTOPbIe MUJiZinapAb! 1eT Ha3ad rnponcxoansin Ha 3emne. Tam
nPUCYTCTBYIOT COeANHEHNs yraepoaa v Bo4oposaa, MMerTCsl UCTOYHVKM aHepriv (COSIHLE Y MPUINBHBIE CUJIbI), & Mo NoBePXHOCTbIO, BO3-
MOXHO, CyLlecTByeT okeaH )KM,qKOIZ BOAbl — 3TN 3J1IEMEHTbl CHUTAIOTCSA HeOﬁXO,qMMbIMM AJ151 BOBHUKHOBEHWS XKN3HWN «3€eMHOIro Ttura».

TutaH pacrnonoxeH B 10 pa3 ganbiue ot CosHua, 4em 3emis. Ero a3oTHO-meTaHoBas aTMocgepa A0CTaTo4YHO cTabusibHasl, C HU3KOW CKOPO-
cTblo BeTpa. OHa naeasbHO NoaxXoAnT AJ1s camosieTa.

B nocnenHue roael rpynna, Bo3rnasnsiemasi Parinboy, pabotana ¢ n3obpaxeHusMu, rnosay4eHHbiMy annaparom Cassini, 6narogaps 4yemy evi
y/AaJ10Cb OTKPbITb FOPbI Y 1ecYaHble AoHbI Ha TutaHe. [103ToMy evi npennoxuav paboTy Had KOHLenumer 6ecnuioTHOro caMmosieTa BMecTe
¢ uccnegosarensmy n3 NASA n BoeHHO-MOPCKOV nccaenoBaTesibCkor 1aboparopmu.

ﬂpe,qnaraeMbu/“l «OeCrnIOTHUK» AOJDKeH paﬁOTaTb Ha s4epPHbIX 6aTapegx, MOLLHOCTU KOTOPbIX efiBa XBatTuT, 4yTOObI 3aXE4b rnapy namrio4yek.
OHun 6yayT cHabxarb dHepruer nponeanep — KPoMe UCKIIOYNTE bHbIX CJ1y4aeB, Koraa HacTyrniT MOMEHT OTMPaBKu AaHHbIX Ha 3eMJIio.
lMepen aTm caMoneT noagHUMETCS Ha O0JIbLLYIO BbICOTY Ha L MOBEPXHOCTbIO TuTaHa n Ha4HeT cBO6OAHO r/1aHupoBaTh, a 6atapen HeKOTopoe
Bpemsi 6yayT nUTaTh paguornepesaryvk (rnoka annapar He BEPHETCS 06paTHO Ha CBOKO 0ObIYHYIO «KPericCepCKyo» BbICOTY).
TpchnopmpOBKa 6ecnuioTHOro camosieta Ha TutaH ¢ y4€eTOM BCEX BO3MOXHbIX rpaBUMaHeBPOB MOXET pacTsHYTbCS Ha 7/167', a anntesib-
HOCTb 06MeHa coobLeHnsmu coctaBut 90 MUHYT. Peanunsaums npoekTa rnoMoxeT rnogpobHee Nccaen0BatTh XuaKOCTHbI PEXUM U peribed

crnyTHuka. OpMeHTUPOBOYHasi CTOMMOCTb Muccumn — 715 MsH. gonnapos (BlN1B Ne7, 2012, cTp. 25)

KOHEeYHO e, 0QHO3HAYHO PEeLnTb
BOMPOC HaJIMYUS UN OTCYTCTBUS XKN3-
HM Ha TuTaHe MOXHO TOJIbKO B XOA4€e
HENOCPEACTBEHHbLIX  UCCNeaoBaHui
C NMOMOLLbIO MOCAaA04YHbIX annapaTos.
lMpwn BCen CBOEN TEXHUYECKOW OCHa-
weHHocTu 30HA4, Huygens He wumen
npnbopoB, npegHa3Ha4YeHHbIX Ons
MONCKOB TMPU3HAKOB XW3HeAEeATeNb-
HOCTW MECTHbIX «obuTaTenel». ATum
DOJKHbI OyAyT 3aHATLCS cneayloume
aBTOMaTMyeckue annapatbl, OTNPaBKy
KOTOPbIX K caMOMY 60bLLIOMY CMYTHW-
Ky CaTypHa nnaHuMpylT KOCMUYECKME
BegomctBa CLLUA u Esponbl. [lep-
Bblli U3 HUX coBUpaloTcs 3anycTuTb B
2020 r. B pamkax muccumn TSSM (Titan
Saturn System Mission)."" Mexnna-
HEeTHas CTaHuMs JoJpkHa OyneT ocy-
LECTBUTb FrPaBMMaHEBPbLI B MoJie Ts-
roteHus 3emnm n BeHepbl, 0OCTUYb
cuctembl CatypHa B 2029 . n Bectn

""TSSM — COBMECTHbIi EBPONEiCKO-aMepurKaHC-
KUA NPOEKT, BO3HWUKLUMIA B peadynbrate «Cnvsa-
HUa» muccum ESA no ndyyveHuio TutaHa n dHue-
napa TandEM (Titan and Enceladus Mission) un
pasepHyToii NASA B 2007 r. nporpammebl Titan
Explorer.

BN
2012 nexkabpb

€e U1CCNefoBaHUs Ha MNPOTSXEHUN
yeTblpex net. Ha TutaH oTnpaBuTcs
Mnocago4HbIi MOy b, BKIIOYAOLWWA B
cebs asapocTaTHbIN 30H, (NoAbEMHAs
cuna 6yoet obecnevynmBaTbCs MNOCTO-
SIHHbIM MOLOrPEBOM rasa B 6annoHe
aspocTaTta) 1, BO3MOXHO, HebOsb-
LIOM NAaBy4mii annapart ong nsydyeHums
TUTAHMAHCKUX 03ep. OpbuTanbHbIN
annapart 3aZeCTBYIOT B KQ4eCTBE pe-
TpaHcnaTopa oas nepenayn nosyvyeH-
HbIX JaHHbIX Ha 3emnio. Obuiasa cTon-
MOCTb MUCCUMN — COINIACHO OLLEHKaM,
coenaHHbiM B 2007 r. — gocTuUrHer 2,5
MJIPA. 0ONNapoB.

Bonee HeonpepeneHHole nep-
CnekTumBbl y cneunaan3npoBaHHOro
npoekTta Titan Mare Explorer (TIME)
— Kak MOXHO MOHATb U3 Ha3BaHWS,
3arnyckaemblii B ero pamkax aBtoma-
TUYECKWNIA annapar JoKeH 6yneT co-
CpPefoTounTbC Ha MCcCNegoBaHUNaX
TUTaHMAHCKMX Mopen. lNMepBoHa4vanb-
HO OH paspabaTbiBasiCAd Kak 4acTb
nporpammbl Discovery (NASA).2 He-
CMOTPS Ha 3Ha4YUTEeNbHO Bonee HU3-

2BMB Ne11, 2006, cTp. 29

KYI0O CTOMMOCTb — 425 MAnH. gonna-
pPOB, HE CYUTAs MYCKOBbIX YCNYr — ero
peanusaums noka oT0XEHA «B MNOJb-
3y» NpoekTa no nay4yeHuto OnutTepa n
ero cnytHuka EBponbl (Europa Jupiter
System Mission — EJSM), B Hegpax
KOTOPOro Takxe MOryT CyL,eCTBOBaTb
YCNOBUS A5 3apOXOEeHNS OpraHunye-
CKOW XWN3HU. ™

Tak nnn nHave, 3amep3sLme naHpa-
wadTbl U TYyMaHHas atmocdepa Tu-
TaHa CKPbIBAIOT ele HemMano TaiH,
M nocne ycnewHown nocagkm 3oHpa
Huygens nHTepec nccneposarenem
K 9TOMY CaTypHMaHCKOMY CMNYTHUKY
TOJIbKO YCUNUNCHA — BeAb TENEPb Mbl
TOYHO 3HAEM, 4YTO OH Jocdaraem, u
VMEEM TexXHWYEeckme cpencTea Ons
€ro 4OCTUXEHMUS. A 3Ha4YuT, 9TOT Aa-
NIEKUI MUPp NPEenogHeceT HaMm eLle
HemMasno Clprnpu3oB... Kak, HEeco-
MHEHHO, U Bca cucTtema CaTtypHa,
NMPU3HAHHOrO acTpoHoOMaMu ca-
MOI KkpacuBon nnaHeton ConHeu-
HOW CUCTEMBbI (HE cymMTasi, KOHEYHO,
3emnn). |

“BMB Ne6, 2009, cTp. 30

http://universemagazine.com

Mike Malaska 2010



Ha Becte
HaNnAaeHbl
CTpaHHble OBparn

onp,e npenBapuTesiIbHOro aHa-
nmM3a un3obpaxeHuin, nony-
YEeHHbIX aMepUKaHCKUM 30HAO0M
Dawn,' Ha acTepouge Becta (4
Vesta)? obHapyXeHbl 3aragoyHble
M3BUIUCTbIE BMAAWHbI, O4EHb MNO-
X0XMe Ha cnefbl NOTOKOB BOAbI,
CTEKaBLWWNX MO BHYTPEHHUM CKIO-
HaM KpaTepoB.
«Yrny6neHus, KOTopblie Mbl BUAUM
Ha Becte — 31O XpecTtomaTuiiHbie
npuMepbl CrefoB NMOTOKOB CyXOro
MaTtepuana, Hanogobue necka. Mebl
BCTpeYyanun nux Ha JlyHe u oxunpanu
ob6HapyxuTb Ha Becte. Ho 3T ns-
BUJINCTbIE OBParm — 9TO HEYTO HEe-
006bl4HOE, Mbl BCE €elle MNbiTaemcs
NMOHATb WX MpuUpoay», — MPOKOM-
MEeHTMpoBana OTKPbITUE [XEHHU-
dep Ckannun ns KanndopHuiickoro
yHuBepcuteta B Jloc-AHpxenece
(Jennifer Scully, University of
California, Los Angeles), pyko-

CONHEHYHASI CUCTEMA

BOAMBLUASA rpynnon aewndpoBKu
CHUMKOB.

M3yyaa npoueccbl MNOCTEMNEHHOro paspylleHns
KpaTepoB Ha acTepoupae, ydyeHble O0OHapyXunum OBa
TMna OBparoB, OTAMYAKOLLIMXCH MO pa3mepam U no
dopme. bonee npamMble U KOPOTKME ObINU NErko
NOEHTUOUNLNPOBAHbI KAk CTPYKTYpPbl, BO3HMUKAOLWNE
nPu OBMXEHUN MOTOKOB CYXUX 4YaCTUL, — Hanpumep,
npun ocbiNaHum necka. Ho B HEKOTOPbLIX paoHax Be-
CThbl OBparu okasanucb 6051ee NPOTAXEHHbIMU U 0,0-
CTATOYHO M3BUANCTBIMU. OBBLIYHO OHW HAYUHAIUCHL B
Buae V-obpasHbix yrnybneHuin, a nanee, narnbascs,
CNMBanuUChb ApYyr ¢ APYroM 1 3akaH4YMBaanUCh NAOCKUM
y4acCTKOM.

«Ha 3emne nmeTcsa noxoxmne o6pas3oBaHns — Ha-
npuMmep, B ApM3OHCKOM METEOpPUTHOM kpaTteped® —
HO OHW cOo34aHbl MOTOKaMK XUAKon Boabl. Ha Mapce
BOMPOC O MexaHMm3mMax BO3HWMKHOBEHUS Takux OBpa-
roB BCE elle OCTaeTCd AUCKYCCUMOHHbIM. Ham HyX-
HO OYeHb TLLATENIbHO MpoaHanM3npoBaTb AaHHble 00
3TUX CTPYKTYypax Ha BecTe, npexae 4em onpeneneHHo
roBOpUTb 06 MX MPOUCXOXAEHUN», — OTMETUS Hayy-
HbIl pykoBoauTenb npoekta Dawn Kpuctodep Pac-
cen (Christopher Russell).

B HacTodwee BpemMs naaHeTosorM npegnara-
I0T pa3Hble rMnoTe3bl BO3HUKHOBEHUS MapCUaHCKUX
oBparoB.* HekoTopble yYeHble CYMTAIOT, YTO OHU BO3-

"BMB Ne10, 2007, cTp. 18; Ne7, 2011, cTp. 12
2 BMB Ne4, 2004, cTp. 16; Ne8, 2011, cTp. 18
3 BMB Ne7, 2011, cTp. 6

4 BIMB Ne6, 2007, cTp. 22; Ne2, 2009, cTp. 21

MDOopyM * KH/M * ApXVBbI

U3BunucTbie kaHasbl B kparepe Cornelia.

HUKN HA MECTE NOTOKOB BOAbI, APYrMe nonaratwT, 4TO
3TO pe3ynbTaTbl UCMApPEeHUs TBEPOOW YrIEeKUCNOThI
(MapcmaHCKOro «Cyxoro nbga»).

NCTOYHUK:
What is Creating Gullies on Vesta? —
JPL Press Release 2012-389.

BB
Aekabpe 2012

Image credit: NASA/JPL-Caltech/UCLA/MPS/DLR/IDA

Image credit: NASA/JPL-Caltech/UCLA/MPS/DLR/IDA
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NepaaHoe npolnoe Mapca
B ropax Hepengpl

6VIIOHH 2012 r. cTepeokamMepa BbICO-
KOro paspeLueHnsi aMepukaHCKoro
30HOa Mars Express' B ouepenHoi pas
Obina HanpaeneHa Ha 6acceriH Aprupa
(Argyre). OgHako Tenepb BHUMaHWE UC-
cnepoBaresnel 6blsIo COCPeAOTOHEHO Ha
ropHomMm maccuee Hepewugbl (Nereidum
Montes), ymaneHHom Ha 380 kM oOT
Kpatepa lyka. MNoTpscaloLlen KpacoThbl
ropbl YeTKO BbIAENSATCA HAa GOoHe ce-
BEPHbIX CKJIOHOB Aprvpa — OAHOro n3
KPYMHENLIMX yaapHbix 6acceinHoB Map-
ca, MetoLLLEro nonepeyHnk okoso 1150
KM. IMs eMy gan n3BecTHbI dpaHLy3-
CKMIA aCTPOHOM TIpPEeYeckoro Mpouc-
xoxaeHus 9OxeH AHToHvagm (Eugéne
Michel Antoniadi, 1870-1944), koTo-
pbIii, OCHOBbIBAACb HA CBOMIX TLLATENb-
HbIX HabnoaeHnsx KpacHon nnaHeTsl,
B 1909 . C yBEPEHHOCTbLIO 3aBUJI, YTO
BbISIBJIEHHbIE HA MAPCMAHCKOM MOBEPX-
HocTu lMepcuBanem Jloyannom 3Hame-
HUTblE «KaHasbl» — He 6osiee 4emM OnTu-
yeckasi Unio3uns.

MepenaHHblie c 6opTa Mars Express
1n306paxeHns nokasbiBaloT YacTb pe-
rMoHa, rae BbIAENSAIOTCS HECKObKO
XapakKTEePHbIX CTPYKTYP, BO3HUKLLINX
noa AeNCTBUEM TEKYLLEN BOAbI, Nea-
HUKOB W BeTpoB. OO6WWPHbIE BET-

"BMB Ne10, 2006, cTp. 8; N29, 2009, cTp. 21

BALLMECH pPEeYHble Y30pbl,
npeobnagaiwouine B CEBEP-
HOM HanpaBJieHun, Obln
chopMUpPOBaHbI, 0O4YEBUA-
HO, NPU CTEKAHUWN XULKOM
BOAbl B HanpasfieHUn 60-
flee HU3KUX y4acTKoB. Ha
3emne nogobHoro popa
KaHanbl 006bl4HO 06pasy-
I0T MNOBEPXHOCTHbIE CTO-
K/ TOCNEe CYLECTBEHHbIX
0CagKoB MU MpU TasHUMU
cHera n nbpa. AHanormy-
Hble MPOLECCHI, KakK Mo-
naratoT, UMenm MecTO Ha
Mapce B panekom npo-
LWOM, KOrga, no MHEHUIo
YY€HbIX, Ha MOBEPXHOCTU
cocegHel nnaHeTtbl Obina
Boga. B HekoTopbix obna-
CTAX B Npedenax pervoHa,
0COOEHHO B BOCTOYHOM
HanpaB/eHUN (HMXHAS YaCcTb NepBO-
ro n3obpaxeHuns), XopoLlo 3aMeTHbI
KOHLLEHTPUYEeCKne KpaTtepbl, 3anoj-
HEHHble BELLeCTBOM CO cneundwu-

Nereidum Montes
g

HRSC orbit 10736

':’? Bunge

== |\ \Kana BbICOTHI (KM)

-6 -5 -4-3-2-10 1 2 3 4

O6Lyas cxema pacrnosnoxeHvs rop Hepewael y cesepHoro
kpasi 6accerviHa Aprupa. CBEeT/ible MPsMOYroJibHUKM 10~
Ka3blBaloT y4acTku, OTCHATbIE kamepori HRSC annapara
Mars Express (BHYTpeHHsIS paMka oxBarbiBaeT 06/1acTb
MPUBEAEHHOIrO HUXE CHUMKA).

YECKMMU KONbLIEBLIMU YMJIOTHEHUS -
MU Ha noBepxHOCcTU. COOTHOLLEHMEe
Mexay AMamMeTpoM KpaTepoB M UX
rnybuHoM maeT OCHOBaHWUSA Mpenno-

KomribroTepHas cumysnsiumsi Buaa ob61acTy, roka3aHHOW Ha CreayroLLel CTpaHuLe, B rMepcrieK-
TvBe. OHa ro3BOJISET J1yHLLE PACCMOTPETh MHOXECTBO reCcYaHbIX AIOH Ha MOABETPEHHbIX CK/10-
Hax X0JIMOB Y KAHbOHOB, & TakXe [0JIb4YaTble 1 BeepoobpasHble y4acTKi BOKPYI YAapPHbIX KpaTe-
OB, COCPEAOTOYEHHBIX B HUXKHEN YacTy U3006paxXeHus. 3T AeTasin YKa3biBatT HA BO3MOXHYIO
rpaHuLly 0N1eeHEHVSI PErVNOHA, MMEBLLIErO MECTO Mepes «CyxvuM» rneprogoM UCTOPUM MIaHETHI,
B TE@YEHME KOTOPOro ChopPMMPOBAINCH IT1aAKNE PaBHUHBI.

NASA MGS MOLA Science Team




ESA/DLR/FU Berlin (G. Neukum)

JNIOXWUTb, YTO 3TUM BELLLECTBOM MOXET
ObITb BOOSAHOW ned — BO3MOXHO, B
dopmMe OpeBHNX NeJHUKOB, B HACTONA -

«BnnsHeyy
Curiosity nonetnt
Ha Mapc B 2020 .

AxepMKaHCKaH a39poKOoCMUYEeCKas afi-
MHMCTpaumsa nnaHmpyet B 2020 r.
OTnpaBuTb Ha Mapc eLle oanH aBToma-
TUYECKUI annapat, CKOHCTPYMPOBaHHbIN
no Tmny poeepa Curiosity, ycnelHo npo-
LO/MKaloLLEro nccnepoBaHus KpacHonm
nnaHeTbl.! Kak 3assun ampektop NASA
Yapnb3 bongeH (Charles Bolden), aTtot
MPOEKT CTAHET BaXXHOWM 4aCTbIO MHOrO-
JNIeTHEN nporpamMmbl n3y4eHuss Mapca.
Ee rnaBHOM Lenbio SBNSEeTCS NUIOTUPRY-
emMas aKcneguuusl, KoTopas npeasapu-
TenbHO HameveHa Ha 2030-e roapi.

Mcnonb30oBaHne npy MNpOEeKTUPOBa-
HUM HOBOIrO Mapcoxoia NAaen 1 TexHnye-
CKVX peLLeHuii, Ha KOTopbIX 6asmpyeTcs
KOHCTPYKUMS Curiosity, MO3BOANT Makcu-
MaJ1bHO COKPATUTb CTOMMOCTb MUCCUN
BO3MOXHbIE PUCKM, B YAaCTHOCTK, Baro-
[apsi TOMy, 4TO TEXHONOrMSA Mocaaku C
NPUMEHEHVEM «HEDECHOro KpaHa» yXe
ycnewHo otpabortaHa. CocTaB HayyHOM
annapaTtypbl 419 MobuibHo nabopato-
pun ByOeT onpenensaTbCs B pamkax OT-
KPbITOrO KOHKypCa.

«KoHLenums muccun BNMCbIBAETCS
B TeKyWM A U NaaHupyemblii GroaxeT
nporpammel uccnepoBanus Mapca»,
— OTMETUN 3aMEeCTUTESIb PYKOBOAM-
Tena NASA IxoH paHcdensbn (John
Grunsfeld). Tlo npeaBapuTenbHbIM
oLeHkaMm, obLaa CTOMMOCTb MpOeKTa
coctaBut 1,5 Mapa. 0onnapos.

NASA

T BMB Ne8, 2012, cTtp. 12; N9, 2012, ctp. 13;
Ne11, 2012, ctp. 10

MDOopyM * KH/M * ApXVBbI

Liee Bpemsa norpebeHHbIX Nof, CoemM
necka, Mbiiv U 06JIOMKOB MapcuaH-
cKuX nopog,.

CONHEHYHASI CUCTEMA

CHUMKW CTepeokaMepbl BbiICOKOro paspe-
weHnss (HRSC) eBponevickoro annapara
Mars Express, rnony4yeHHble 6 nioHs 2012 r.
B xone 10736-ro Butka Bokpyr Mapca, 6blin
CKOMOWHMPOBAaHbI A1 M0Jy4eHus1 n3obpa-
XeHusi rop Hepeunnasl B 6113kux K HatypaJsib-
HbIM LiBeTax. LleHTp n3obpaxeHusi HaXoauT-
cs1 B62113u ToYku ¢ koopauHatamu 40° 1o.1u.
v 310° B.A., ero pa3pelieHne gocturaet 23
M Ha nukcesb. Ha Hem 3aneyarsieHa 4acTb
06LLUMPHOro pervioHa ¢ MHOMO4YMCIEHHbLIMU
3amno/IHEHHbIMY ~ Kpatepamu. HepoBHOCTU
Ha AHEe MHOIMMX U3 HUX 4acTO BCTPEYaroTCs B
cpeaHux wmpoTax Mapca v, kak rnonaraior,
CBsI3aHbl C ABVXeHueM nenHukoB. Cesep
crpasa.

MCTOYHUK:
Nereidum Montes helps unlock Mars’
glacial past. — ESA Press Release

HoBble yaapHble Kpatepbl Ha Mapce

Ha OOHOM W3 CHUMKOB, CAENAHHbIX
kamepori CTX amepukaHCKOro ar-
naparta Mars Reconnaissance Orbiter
(MRO),? xopollo 3amMeTHa rpynna kpa-
TEPOB, KOTOPbIE BO3HUKAM MpW nage-
HUW HA NOBEPXHOCTb KpacHOoM nnaHeThb
KPYMHOro MeTeopuTa B Mepuof Mexay
aBryctoMm 2005 . n Hosibpem 2010 r.
Heobbl4HbIM B J@aHHOM Cllyyae ABSeTCs
TO, YTO X OKPECTHOCTW NMOKPbIThI 3HAYN-
TenbHO 60J1ee TOHKUM C/I0EeM MbINn, YEM
00ObI4HO B OOJMBLUMHCTBE MECT, rae 06-
HapPY>XNBAIOTCS «CBEXNE» MAPCUAHCKME
Kpatepbl. Yalle BCero yaapHas BOJHA,

2BMNB Ne10, 2006, ctp. 11; Ne11, 2010, cTp. 9

COMPOBOXJAloLLast CTOJIKHOBEHWE, MOA-
HMMaeT Maccy MblIM, KOTopasa co3aa-
€T TeMHOe MATHO HaMHOro 6osbLIero
JmameTpa, YeM cam kpartep 1 obnacTtb
pa3sneTta BbIOPOLUEHHbIX M3 HEFO MOPOA,
BCNEOCTBME YEro HOBOE MECTO NafAeHNs
nierko obHapyXxvBaeTcsi. TeMHble Bbl-
OpocChkl Ha NPUBEOEHHOM M300paXeHun
NIerko 3aMeTHbl, OAHAKO MblIEBOE MNAT-
HO, XOTb W MPUCYTCTBYET, TEM HE MEHEE,
cnabo BblaensieTcs Ha doHe OKpyXKato-
wero naHawadTa. ToT dakT, 4To KpaTe-
poB 06pa3oBasiocb Cpa3y HECKOJIbKO,
0OBLACHSIOT pa3pyLUEeHNEM HEDOBLLIOIO
KaMEHNCTOro METEOPOUAA B PA3PEXEH-
Hor atmocdepe Mapca.

Ha atom cHumke, caenaHHom kamepovi HIRISE kocmuyeckoro annapata MRO, BuaHa rpynna
yAapHbIX KparepoB, BO3HUKLLVX Mexxay aBryctom 2005 r. n Hosiopem 2010 r. OHv cpaBHUTEIIbHO
cn1ab0 BbiAENSIOTCS HAa (POHE OKPYXKaroLLeri MECTHOCTU, MOCKOJIbKY Py YX 06pa30BaHNM Bbige-
JINJIOCh 3aMETHO MEHbLLIE MbIIN, YEM B CIIyHae APYrux MapCuaHCKUX KpaTepoB.

BB
Aekabpe 2012

NASA/JPL/University of Arizona
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Ha Mapce
HanaeH o6n1oMoK
PeYyHOoro AHa

Ha 40-e cyTkum cBoel paboTbl
Ha KpacHoi nnaHeTe Mapco-
xon Curiosity! o6Hapyxwun ybenu-
TenbHOe [oKas3aTesibCTBO TOro, 4TO
MECTHOCTb, KOTOPYIO OH cenvac
uccnenyet, B OanekoM MpoLuioM
npeactasnsna cobot AHO MOLLHOFO
BOJAHOrO noToka. 9TUM gokasaTesb-
CTBOM CTajl BbICTYN MOPOAbI, MOy-
YMBLINIA HadBaHue «XoTTta» (Hottah)
— B YeCTb kaHaackoro o3epa. OH co-
CTOUT U3 rpaBus 1 LLEeOHA pa3mepom
[0 HEeCKONIbKUX CaHTUMETPOB, «3a-
LLEMEHTUPOBAHHOIO» B C/IOE ClieXaB-
werocs necka. BonbLWMHCTBO KYCKOB
WebHA MMEIOT CriaXeHHyl Gopmy,
HanoMWHasa PeYyHyl unu npubpex-
HYIO ranbky. Takylo ®OpMy OHU MO
noNyyYnTb, MNepeMellasicb OJANTENb-
HOe BpeMs B MOTOKe BOAbI.
CornacHO  KOMMEHTapuio  CO-
TPyOHMKA rpynfbl COMPOBOXAEHWUS
Curiosity Yunbama Outpuxa n3 YHU-
Bepcuteta KanndopHun B bBepk-
nn  (William Dietrich, University of
California, Berkeley), pa3mepsbl ca-
MbIX KPYMHbIX OGJIOMKOB MO3BONSA-
10T ONpPenennTb, YTO CKOPOCTb BO-
JHOro notoka gocturana 3 m/c, a
ero rnybuHa 6bla B MHTEpBaNe OT

"BIMB Ne8, 2012, cTp. 12

BN
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«ABTornoptper» Curiosity.

30 cm oo nonymetpa. «O mapcuaH-
CKMX KaHanax Oblslo HanMcaHo MHO-
ro craTen, BbICKa3aHO MHOro pas-
JINYHBIX TUMOTE3 O TOM, 4TO U Kak
MO HUM TEKO, — cKa3as y4yeHblh, —
HO celyYac Mbl BMEPBbIE HA CaMOM
nene BUAVMM NpuU3HaKM TOro, 4TO
rpaBun Ha Mapce nepemeliancs
BOOON>.

«X0TTa» HanoMWHaeT Top4alnin
non, yrnom KycOok OGETOHHOW MJnThI,
O[HaKO paHblle OH SABASNCS yyacT-
KOM PeYHOro gHa u 6bis1 pacnonoxeH
ropusoHTanbHo. Kakme npouecchl
BbIHYOMN €ro «B3ablbutca» — Tek-
TOHUYEecKMe, BYJIKAHUYECKNE WU,
BO3MOXHO, NOCNEACTBUA METEOPUT-

HOro ygapa — nMJjaHeTosloram eule
NPenCcTOUT BbISICHUTb.

CnenaHHble C OpPOUTbI  CHUMKMN
yyacTka, Ha KOTOPOM HaxoAUTCSH
«XoTTa», NO3BOJMISOT YTOYHUTb MpPO-
WCXOXAEHME MOopon, BXOOALNUX B
cocTaB KoHrnomeparta. Ckopee Bce-
ro, 4yacTb M3 HUX Oblna NpUHeceHa
MOTOKOM wu3ganeka — W3 paroHa
«JdonnHel Mupa» (Peace Vallis), 3a-
KaHYMBAIOLWENCS LLUMPOKOM OENLTON,
KOTOopas, B CBOIO O4Yepenb, npopesa-
Ha MHOXXECTBOM KaHaJ0B, YTO yKa3bl-
BaeT Ha BbIHOC OCa04HbIX MOPOA Ha
NPOTSXXEHUN OJNTENIbHOrO BPEMEHMU
(a He B xone, HaNnpuMep, 0ANHOYHOT O
MOLLIHOrO HaBOAHEHUS).?

Tenepb Hay4Hon rpynne Curiosity
npencTouT NpoBecTu 6osee AeTanb-
Hble uncCnefoBaHUs 3JIEMEHTHOrO
cocTaBa MEJIKOOUCMEPCHOro Marte-

2 BMB Ne7, 2007, cTp. 14

Ha atom n3obpaxeHun nokasaHa Tororpa-
us pernoHa (¢ OTTEHEHHbIMW HEPOBHOCTSI-
MU) B OKPECTHOCTSIX MeCTa rocagkuv poBepa
Curiosity. B0O3BbILLEHHOCTU YCJ/IOBHO OKpa-
LUEHbI KOPUYHEBLIM LIBETOM, HU3MEHHOCTU
— 3€eJIeHbIM VI CUHUM. YepHbIv oBasl nokasbl-
BAEeT «LIeJIEBO» MOCaA04YHbIV SJINMC, KPe-
CTUKOM OTMEYEHO peasibHoe MEeCTOMNoJs10-
XeHne mapcoxona. «A/IIOBUATIbHBIVI Beep»
(Alluvial Fan) — otnoxeHuvs nopo4d, nepeme-
LjaemMbix BOAHbIM MOTOKOM BHU3 10 CKJIOHY
— ans1 60J1bLUE Bblpa3nuTelbHOCTY HAHECEH
bonee cBemibiMy OTTEeHKamu. O TOM, 4TO
3/€eCb OEeViCTBUTENIbHO TeKsla BoAa, CBUAE-
Te/IbCTBYET Haxonka obkaraHHbIX 06JI0MKOB
nopoasl. [laHHbie 0 BbICOTE MECTHOCTU MO-
JlydeHbl B peaysibTate 06paboTky CHUMKOB
kamepbl HIRISE kocmu4eckoro annapara
Mars Reconnaissance Orbiter.

http://universemagazine.com



Curiosity o6Hapyxun CBUAETEbLCTBA CYLLECTBOBaHUS APEBHUX MapCUaHCKux
BOZAHbIX MOTOKOB B HECKOJIbKMX MECTax, HO Hanbosiee Bblpa3nTesibHbIM U3 HUX
CTaJl CKaMCThIN BbIXOA, MOJy4UBLUMK Ha3BaHue «XotTa». OH cOCTOUT U3 00-
JIOMKOB 0pPOAbl CAHTUMETPOBLIX PA3MEPOB, BK/IIOYEHHbIX B MAaTpuLy 13 ce-
XXaBLuerocsi necka (y4yeHble Ha3blBaloT Takne GopmMmaLmm «ceanMeHTapHbIMU
KOHrimomeparamu»). [lpeanonaraeTcsi, 4TO Ma1acT O0CaAO04YHbIX MOPOL B rpPO-
oM Obl1 paspyLleH U HAKIIOHEH B pe3y/ibTaTe MeTeopuTHoro yaapa. Kiwo-
4eBbIM [0Ka3aTtesib,CTBOM TOro, 470 34eChb Korga-To Teksaa Boga, crasna cria-
XXeHHasi popma 06JIOMKOB U UX pasmMepbl, UCKIIOYaLMe BO3MOXHOCTb UX
TPaHCOPTUPOBKN BETPOM.

Bonee ToHkue aetanv 6blivi 3aMe4eHbl Ha CHUMKE 0OHaxeHusi «XoTTa», caesnaH-
HOM C romolLblo TeseobbekTuBa kamepbl Mastcam co 100-mMunaMmMeTpoBbIM
(POKYCHbIM paccTosiHnem. [locTerneHHoe BbIBETPUBaHUE oposabl MPUBeIo K
TOMY, YTO YacCTb KPYMHbIX 06JIOMKOB BbIrasa n3 rnec4aHor MaTpuLbl U CKOMu-
J1acb Ha rpyHTE oA Kpaem obHaxxeHus B BUAe Ky4uu LwebHs. U3obpaxeHue rno-
sy4eHo 15 ceHTa6psi, Ha 39-ii MapcuaHckuii AeHb (cos) paboTsl poBepa Ha
MOBEPXHOCTU.

CKUX COEOWHEHUN — BO3-
MOXHbIX  OCTaTKOB

pruana, a TakXxe BK/IIOYEHHbIX B HEro
yacTuy, 4ToObl MO BO3MOXHOCTU OT-

MapCUaHCKux

JINYNTb «MECTHbIE» 0BJIOMKW OT Npu-
HEeCEHHbIX N3 Apyrux obnacrten kpa-
Tepa. Bonob6aBok Takoli aHann3 MoxeT
npenocTaBUTb LEHHYIO MHDOPMALLUIO
O CBOWCTBax XWOKOW cpenpbl, B KOTO-
poi npoucxoauna TPaHCMopTMPOBKa
4yacTuL, U UX OCaXOEHUE.

CknoHbl ropbl LWapn B ueHTpe
Kpatepa [enn ocTalTCa rNaBHOMN
Lenbilo poBepa. Tam, COrmacHoO OaH-
HbIM OpPOUTaNbHOW CbLEMKMK, Haxo-
OATCA  [MNUHUCTbIE U cynbdaTHble
MUHepasnbl, KOTOPblE MOFyT ObiTb
XOPOLUNUM «XPaHUINLLEM» OpraHunye-

XNBbIX OpraHn3moB. OpgHako Takue
OCTaTKX BMOJIHE MOMIN COXPaHUTb-
C N B OKAMEHEBLUEM PEYHOM [OHE,
NO3TOMY MUHeparbl, U3 KOTOPbIX CO-
cTonT «XoTTa», 6yayT NOABEPrHyThbI
TLATEeNIbHOMY MUCCNenoBaHUIO C Mo-
MOLblO GOPTOBOrO CcHekTpomMeTpa
Curiosity.

MHTEepecHO, 4TO, COrnacHoO JaHHbIM
CNeKTpockonum obpasLoB MapcuaH-
CKOro rpyHTa, 0oTOoO6paHHbIX MOOWIIb-
HbIM annapaTtoM, MapcuaHckasa Boaa
okasanacb «Tsxenee» 3eMHON: B HEN
COAEPXNTCS NOYTN BNATEPO 6OsbLUe

CONHEHYHASI CUCTEMA

L0ENTEpUs — TAXENOro M3otona BO-
[00opoaa, MMEIoLLLErO B CBOMX aTOMHbIX
aapax, Hapsgy C NpoOTOHOM, eule u
HeNTPOH. Kpome BOAbI U YINEKUCNOro
rasda (OCHOBHOro KOMMOHEHTa aTtMo-
cdepbl KpacHoii nnaHeTsl), B 06pas-
Lax yoanocb 06HapyXmTb pag ApYyrux
JNIETYYMX COEANHEHUNI, BCTPEYAIOLLLNX-
CA B 3€EMHOM BO34yxe — Hanpumep,
KMCNopoa, 1 OBYOKNCH CEPbI.

WcTouHmk:

Where Water Flowed Downslope. —
NASA Press Release,

Sept. 14, 2012.

NASA/JPL-Caltech/MSSS

7 nexkabps 2012r., Ha 120-vi con cBoero ripebbiBaHus Ha KpacHovi nnaHete, mapcoxoa Curiosity nosy4umn CHUMOK CKaincToro Boixoaa «Lllenep»
(Shaler) ¢ nomotbio kamepsbi Mastcam. OH rpuBaek BHUMaHue paboyer rpyrbl MUCCUN HAJIMYUEM CJI0EB, EPECEKAIOLUMXCS M0 PAa3HbIMU
yrnamu. 9T0T Bbixos HaxoanTcsi B6m3u Touku «[neHenr» (Glenelg), rae BCTpeyaroTcs Tpm passinyHbIX TUNa MapCUaHCKuX ropogs.

LLInpuHa OTCHSITOro y4acTka rio nepeaHemy Kpato nsobpaxeHus pasHa rpumepHo 90 cm. LiBeTa Ha cHyMKe cbanaHCUpOoBaHb! TakuM 06pa3om,
4T00bI MPUGIN3NTL UX K TEM, KOTOPbIE Mbl Obl yBUAEN MPY CTaHAAPTHOM 3eMHOM ocBeLLeHnn. Kamepa Mastcam paspaboTaHa v yripaBisieTcs
cneumannctamu komnaHmm Malin Space Science Systems (Can [uero, KaangopHus).

MDOopyM * KH/M * ApXVBbI BMB
Aekabpe 2012
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Annapatbl GRAIL
ynann Ha NyHy

Ebb n Flow («OTtnue» n «Mpunue»),
3anyLeHHble aMEepPUKaHCKNM  adpo-
KOCMM4eCkKnMmMm BegOMCTBOM B pPaMKax
muccun GRAIL pna nocTtpoenus ne-
TasIbHOWM KapTbl IYHHOrO rpaBuTaLyOH-
HOro MoJisl, nocsne 3aBeplueHns pabo-
Tbl OblIN NEpPeEBEAEHbI HA TPAEKTOPUIO
CTOJIKHOBEHMS C JIyHOW, KOTOPOE Npo-
m3owno 17 pekabpsa 2012 r. B 22 yaca
29 MWHYT NO BCEMUPHOMY BPEMEHMU.
O6Las NPOAOIKUTENBHOCTE MUCCUN
cocTaBuna 464 gHs.

Annapatbl 6611 OTAPaBAEHbI K JTyHe
C nomoubio pakeTbli-HocuTens Delta
I ¢ mbica KaHaBepan 10 ceHTa6ps
2011 r." BelOpaHHas TpaekTopus, no-
3BOJIAIOLLLAS C3KOHOMUTL OOPTOBbLIE
3anacbl TOMAvMBa AONd  JanbHene-
ro opbuTanbHOro MaHEBPUPOBAHUS,
BKJlOYana rpaBUTALNOHHBIN MaHEBP B
06n1acTy narpaHxesom To4ku L, cucrte-

ﬂIBa VMCKYCCTBEHHbIX CMyTHUKA JIyHbI

"BMB Ne9, 2011, cTp. 22; Ne1, 2012, cTp. 18

Aninaparsi Ebb v Flow Ha 0ko/10/1yHHOV opbuTte
(nnnocTpauys).

Mbl «3emna-ConHue». le-

KoppekTtupytowumii

penet npogaunaca noytm 4
Mecsua. OcHOBHasa Muccus
3akoH4Ymnach 29 mag — co-
TPYAHWUKX rpynnbl COMPOBO-
XOEHWS npegnonaranm, 4tTo
CMYTHUKN «HE MNEePEXMBYT»
NOrpy>XeHnsi B 3eMHYI0 TEHb
BO BpeMd H4aCTUHHOIo NyH-
HOro 3atMmeHnus 4 nions. Oa-
Hako o6a annapaTa npoaos-
Xunn paboTy 1 nocne 3Toi
[aTtbl, MOSTOMY WX Hay4YHYO
nporpamMmMy peLleHo Obino
pacwuputb. C 30 aBrycrta
OHU n3yyanu JlyHy ¢ opObuTbl, NPoOXo-
aauen B 23 KM OT ee CpeaHero ypoBHs
(To ecTb NpUMeEpPHO B 8 KM Haf, caMbIMU
BbICOKMIMU JTYHHBIMW BEPLUMHAMMU).

OLLI,yTI/IMbIe pa3nnyna Cunbl TAXe-
CTW Hap, pasHbiMM obnactamu JlyHbl
3aTPyOHSIOT paboTy ee CryTHUKOB, Bbl-
HYXXJas MOCTOSIHHO KOPPEKTUPOBaThb
ux opbuTbl BO uM36exaHue nageHus
(TakoM uCXond XxapakTepeH Ons HU3-
KX OpOUT) nnn «Bbibpoca» N3 NyHHOM
chepbl nputskeHns. CTporo roBops,
N3y4YeHne 3TUX Pasnnynii 1 BbIIO raB-
Holi uenbto muccum GRAIL. Ocoboe
BHUMaHNE YOENSNOCb FPaBUTALMOH-
HbIM aHoManusiM 0OpaTHOM CTOPOHBLI
CeneHbl, He Bugumon ¢ 3emnun. [o-
MOJIHUTENIbHOW 3aJa4en ctana Cbem-
Ka JIYHHOW MOBEPXHOCTU C MOMOLLBIO
kamep MoonKAM, pesynbraTbl KOTO-
POV NMpenocTaBiEHbl B PACMOpPsXeHne
CTYOEHTOB U LUKOJIbHUKOB BCEr0 MUpa.
BTy YacTb NporpaMmmbl pUHAHCMPOBa
donp Sally Ride Science.

Ha 3saknioyntensHOM BUTKE anna-
paTbl, OBUraBLUMECHA CO CKOPOCTbIO
1,68 Kkm/c, 6GbIIM HanpaBieHbl B HOX-
HbIW CKJIOH FrOpbl BbICOTON 2,4 KM, pac-

MaHeBp

o N
Touka

K ConHuy
——

Op6uTa JlyHb!

pytoLui

*_ MaHesp
JNarpanxal, e

——

KoppekTupytoLmii
MaHeBp

Bbixog, Ha OKONONYHHYIO
opbuty

TpaekTopus nepeneta K JlyHe.

MOJIOKEHHOW Heganeko OT KpaTepa
lfongwumunar. Mecto nageHus Boibpanu
TakuMm 06pas3om, 4TOOblI MOJIHOCTbLIO
VCKJTIOYNTb NONagaHne CryTHUKOB U
006/1I0MKOB OT MX CTOJIKHOBEHUS C MO-
BEPXHOCTbIO B KAKOM-HMOYAb U3 UCTO-
pUYECKNX PANOHOB NMOCAAKN CTaHLNMA
«JlyHa», Surveyor nnm nuaoTUPyeMbIX
mogaynen Apollo. NpumepHo 3a yac oo
CTOJIKHOBEHMS COCTOSJIOCb Mocnen-
Hee BKJtO4EHME OOPTOBLIX pPeakTUB-
HbIX OBUraTenem — nns Toro, 4ToObl
no NPOW3BEAEHHOMY MMMYJbCY pac-
cyuTaTb OCTATOK Tonnmea. Y annapa-
Ta Ebb (oH Bpesancs B JIyHy nepBbiM)
paboTa gBuratenen npogosxanace 4
MWHYTbI 3 CEKYHAbI, MOJYYEHHOE NMPU-
pawieHne ckopoctn coctaBuno 20
M/c. Flow «yckopuncs» nodtu Ha 26
mM/c. lNMapgeHre Npon3oLIo B TOYKE C
KoopauHatammn 75,62° c.w., 26,63°
B.A., KOTOpOWN npuceounm nma Cannu
Painp — nepBoli amepukaHku, No6bI-
BaBLLUen B kocMoce.? ObpasoBaBLUMe-

2 Cannu Paiig, ocHoBaTenbHUua doHpa Sally Ride
Science, ymepna ot paka 23 nionsa 2012 . — BINB
Ne8, 2012, ctp. 31

3 BMB Ne6, 2009, cTp. 2; Ne11, 2010, cTp. 5

CneBa ripeacTaB/ieHa kapTa rpaBUTaLMOHHOro rosisi JIyHbl, cocTaB/ieHHasi o AaHHbIM aMepukaHCKoro criytHuka Lunar Prospector B 1998-99 rr.;
crnpaBa — kapTa, baavpyroLiasicss Ha AaHHbIx Muccum GRAIL. lNpekpacHo 3aMeTHa pa3HuyLa B KAYECTBE MoJ1y4eHHON MHGOPMAaLMM, B OCOOEHHOCT
KacaroLericss 06paTHoO CTOPOHbI JIyHbI (LLeHTpasibHasl 4acTb KapT). YCI0BHbIMY LiBETaMu MPeACcTaBieHbl PasindHble 3Ha4eHusi OTKIIOHEHWS OT
cpenHeri Benn4yiHbI YCKOPeHWsi CBOOOAHOIo NaAeHus, namepsieMsle B Muivranvnesx (mGal; 1 Gal = 1 cm/c?).

BN
2012 nexabpb
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& JlyHa»
a «JlyHoxoa

Kapta rpaameHToB JIyHHOrO rpaBUTaLMOHHOIO MOJIs, PACCHATAHHBIX M0 AaHHbIM Muccun GRAIL.
KpaCHbIIZ W CUHWIV UBET COOTBETCTBYIOT Hambonee cuiibHbIM OTK/TIOHEHUSIM OT cpeaHero 3Ha4eHus B
TTOTIOKNTEIbHYIO U OTPULIATESTbHYIO CTOPOHY. EAuHiLEa namepeHms rpaaneHTa — 30TBoLL(EoVoS),  [locnenHuii y4acTok TpaekTopun annaparos
rPeacTaBASoOLUNA co6oVi OTHOLLIEHNE Pa3HOCTV 3HAYEHWI YCKOPEHUS CcBOOOAHOIO NaaeHus K pac- Ebb n Flow nepen nageHuem Ha JiyHHYo o-
CTOSIHUIO MEXY TOYKaMU U3MEPEHUS U BbiPaxXaeMbivi B 06paTHbIX KBaAPaTHbIX cekyHaax (C2). BEDXHOCTb.

NASA/JPL-Caltech

cs KpaTepbl No3xe 6yayTt choTorpa- paBUTALMOHHbBIN rpagneHT Tonorpaduyeckas kapTta
$pupoBaHbl aMepUKaHCKUM 30HOOM = |

Lunar Reconnaissance Orbiter.® !

NcToYHumK:

spaceflight101.com

» OaHO 13 OTKPbITUI, CAETaHHbIX B XOAE MUC-
cum GRAIL, 3aknoyaeTcs B TOM, 4TO Ha rpo-
TSDKEHUW KaKk MUHUMYM [EPBOro nosayMuin-
apnaa net ceoel nctopumn JlyHa pacLuvpsiiacs.
Ha aTovi cTaany ee noBepxXHOCTb MOKPbIIACh
MHOXECTBOM pPasjioMOB, CTaBLUVX, [0 CyTu,
repBbIMU AeTansiMu JIYHHOro pensega. MHo-
rme n3 aTux passoOMOB, MO4TY HEPA3/INYVIMbIE
roa crosimMuy 6osiee no3aHUX HaraacToBaHW,
HO BbIAENSIOLMECS] HA KapTax rpaBuTauu-
OHHbIX FP8ANEHTOB, WUCKaXalTCs W AaxXe
MOJIHOCTLIO MPOonagaroT B rpenesax BecbMma MecTo o et EBDoNte eI
JPEBHUX yaAapHbIX 6aCCEeViHOB — 9TO rOBOPUT > ; A : Lat ~ 75.62°N 17 Dec 2012
O TOM, 4TO OHY 006Pa30Ba/NCh eLle PaHbLLe : ; - i e , i Lon~ 26.63°E  ~22:29UTC
(odHako He paHbLUe TOro MOMEHTa, Koraa s 58 ; ;
BEPXHWV CJIOV JIYHHOM KOpbI 3arBepaesn). Ha
pUBEAEHHOM y4acTKe KapTbl M10Ka3aH OAWH
U3 Takux rmraHTCKMx pPas/ioMoB, YETKO pas-
JmM4uMbI o 06e ctopoHbl Mopsi Kpuaucos
(cpeaHwi anameTp — 418 kM, Bo3pact — oT
4,5 no 3,85 mnpa. neT), Ho OTCYTCTBYIOLMI
BHYTPU HErO.

NASA/JPL-Caltech/CSM

> [opa, B KOTOPYO Bpe3anch ABa KOCMUYe-
CKUIX annapara, siB/sieTcsl 4acTbio Basia 60Jib-
LUOro yAapHOro Kparepa v pacriosioxXeHa B
TOYKEe C cesnieHorpagpu4eckumy KoopavHara-
mu 75,62° c.u., 26,63° 3.4. Ee BbicoTa npeBbi-
waet 2 km. [o cux rnop oHa He vimena opuum-
aJIbHOro Ha3BaHWsl.

CnyTHUKY rnoasieTenn K rope ¢ tora, rnocre-
MeHHO CHuXasicb. [lepBbIM ee CkJIoHa A0-
ctur annapar Ebb (B 22:28:40 UTC), Ha 20
cekyHa noaxe B 20-40 m o1 Hero ynas Flow.
Toyka nageHunsi B 9TO BpeMsi pacrosaranach
Ha HEeOCBELLEHHOV CTOPOHE JlyHbl, MO3TOMY
oXugaeTcsi, 470 HEKOTOPbIM Ha3eMHbIM 00-
cepBaTropusiM yaanaocb cpoTorpapupoBatb
COrMPOBOXAABLUYIO €ro BCribILLKY. [JonoH -
TEeJ/IbHO CbEeMKY parioHa naaeHvsi rnpou3Ber
30HA Lunar Reconnaissance Orbiter — B ero
3aga4v BXOAWIO U3YHEHUE CHEKTPOCKOMu-
4ecKuMn MeToaamMmum rblJIeBbIX YacTuL, U Je-
TY4YUX BELUECTB, BbIAEVBLUNXCS MPU CTOJI-
KHOBEHUU.

NASA/GSFC

NASA/JPL-Caltech/MIT/GSFC

MDOopyM * KH/M * ApXVBbI BMB
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RnTancknn 3oHA, Bnepsble
cbnn3nnca C actepongom

1 2u,e|<a6p9| 2012 r. B 6 yacos 40

MWHYT MO BCEMUPHOMY BpeEMe-
HU actepoup Tytatuc (4179 Toutatis)
npowien Ha pacctosHun 0,046 actpo-
HOMMYECKOW eauHuUbl — mnnu xe 6,9
MJIH. KM — OT Hawel nnaHetbl.! Cny-
cTs noytn 26 vacos, 13 gmekabps B
8:30 UTC, BGnM3u actepounaa npone-
TEN KUTANCKUA KOCMUYECKUA annapaTt
«YaHba-2». MuHMUManbHOE pPaccTos-
HUE MeXAyY HUM U «HEOECHbBIM KAMHEM>»
cocTaBuio Bcero 3,2 KM (3TO MeHbLue
ONnHbI acTepounaa).

[MepBoHavanbHOM 3apayen 30HOA
«HaHba-2», 3anyueHHoro 1 okTabps
2010 r,? 6bNO uccnenoBaHue JlyHbl,
B TOM yucne HoToChbEMKA ee MOBEpPX-
HOCTVM C paspelleHneM [Oo nonytopa
mMeTpoB. [locne 3aBeplLUeHUsi OCHOB-
HOI Hay4HOW MporpamMmbl OH Oblsl Ha-

"BMB Ne10, 2012, cTp. 24
2BMB Ne10, 2010, cTp. 24

CHumku actepouaa Tytatuc (4179 Toutatis),
r1oJiy4eHHble KNTaiCKMM KOCMUYEeCKM arnna-
parom «HaHba-2».

BN
2012 nexabpb

npaeneH B To4ky JlarpaHxa L, cucremsi
«3emna-ConHue»,® a ganee KMTamckoe
KOCMMYECKOe BEOOMCTBO MPUHSSIO pe-
LLIEHNE MEPEBECTM Ero Ha TPAEKTOPUIO
conuxeHus ¢ TyTaTucoMm, paccymTbiBas
Ha nponet B npeaenax 200 kM oT uenn.*
TOYHOCTb «HaBeOEeHWsi» B UTOre Oka-
3aJjlaCb MNMo4YTM Ha ABa nopsaaka Bbille,
O[HaKO 3TO HE CWUJIbHO MOMOMNO Yiy4-
LUNTb Ka4eCTBO MOJ1y4EeHHbIX CHUMKOB,
NMOCKOJIbKY CONMXKEHNE MPONCXOOUIO C
OoTHOCcUTeNbHOM ckopocThio 10,73 km/c,
0N KOTOpOM Kamepbl «HaHba-2» He
npUcnocobieHbl (CKOPOCTb ABUXKEHUS
30HOA MO OKOJIONlYHHOW opbuTte Gbina
MeHbLUEe 2 km/c). NoaTtomy poTorpadu-
pOBaHMe BENIOCb C paccTosHUS oT 240
00 93 kM. TeM He MeHee, NoJy4YeHHbIe

3 BIMB Ne8, 2010, cTp. 4
4BIMNB Ne7, 2012, cTp. 23

KA «4aHba-2»

pes3ynbTaTbl BCE PaBHO BMNe4yat-
NFI0T, y4uTbiBas TOT ¢akT, 410 Kutam
BMEPBbIE NOCHLISIAET CBOW KOCMUYECKNA
annapat K 00bekTy, rpaBUTALMOHHO He
CBSI3aHHOMY C 3eMnen.

Hanbonee Kka4yeCTBEHHbIMW  U30-
OpaxeHnsmu TytaTmca Ha [AaHHbIN
MOMEHT SABNAIOTCA pe3ynbratbl 06-
paboTKM [OaHHbIX ero 30HANPOBaHUS
12-13 pekabps Tekywero roga ¢ no-
MoLblo 70-MEeTPOBOro pagmoTenecko-
na B lonactoyHe (KanndgopHus, CLLA).
Mx paspelieHne pocturaet 3,75 M Ha
nukcenb. B LenomM oHM XopoLlo cooT-
BETCTBYIOT KapTuHE, 3areyvyatsieHHOMN
Kutamckmum 3oHaom. Cenyac «4aHba-2»
NPOAOJIKAET yAanaTbCa OT 3eMNN, ABU-
rasiCb N0 MeXMIaHETHON TPAEeKTOPUU 1
OCYLLECTBJISAA UCCEN0BaHNS OKPYXKalo-
LLEero NpoCcTpaHCcTBa.

VICTOYHUKM:

Asteroid Toutatis Slowly Tumbles by
Earth. — JPL Press Release 2012-397;
Weibo/Xinhua.

NASA/JPL-Caltech

PagapHoe unsobpaxeHve Tyratuca, nosy4YeH-
Hoe ¢ rnomoublo 70-METPOBOro paauoTesne-
ckona NASA B longcroyHe (KanngopHus) 12-
13 nekabps 2012 .

http://universemagazine.com

Weibo/Xinhua
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-'-4\ 'aVaYad VV:ias \l "_-'-A'_ TSNS\ AF mEnY 2 nYaY =l
CAICTURUNT T IU T Y OApPTl TiICT Pripouodal
PRAFPLNILA ) B L 1IoTRA M3 AwTIwL
=)\l LI |y - J 1\_I [ | ../\_ CAUICGAIYIrnuwi
uclear Spectroscopic Telescope BewWecTBO B  OAMXaMLLINX
Array (NuSTAR) — eOuHCTBEH- OKPECTHOCTSX, MNPUYEM WH-
HbIA Teneckorn, crnocoOHbIN (OKy- TEHCUMBHOCTb NOrnoLLeHnsa

CMpOBaTb  BbICOKO3HEPreTU4eckoe
PEHTrEHOBCKOE W3Ny4yeHne Obln
BbiBeAEH Ha opobuty 13 nioHsa 2012 r.!
B uione ¢ ero nomouwbio BNEpBbIe
NnpPoBOAMANCL HAaBNIOOEHUS KOMMAKT-
Horo paauouctoyHmka Crtpeney A*
B LEHTpe Hawen l[anaktuku, npeg-
NMOJNIOXUTENBHO  MNPEACTaBSIOWEro
CcOo0O0W FMraHTCKylo YepHyio abipy.2 B
Xo4e HUX Obl10 3aPUKCUPOBAHO pes-
KO€ yBeJIMYeHne ee APKOCTU, KOTOPOe
ONNNOCb HECKONbKo 4acos. [lapan-
JIENIbHO Ha 3TOT e 0ObEKT HanpaBu-
nm opbutanbHeli Teneckon Chandra
(HN3KO3HEPIreTUYECKNIN PEHTIFEHOB-
CKU gmanas3oH) n 9-meTpoBbIn ped-
nektop Keck I Ha BeplinHe MayHa Kea
Ha MaBariax® (MHdpakpacHas ob6nacTb
cnekTpa).

Mo cpaBHEHWIO C YEepPHbIMU Ablpa-
Mun (H) B LeHTpax Opyrmx ranaktuk
Ctpeney, A* Beget cebsa OTHOCUTESb-
HO CMOKOWMHO. AkTMBHbIe Y/, Kak npa-
BW/O, MOMOLWAIOT BCE AOCTYMHOE UM

1 BMB Ne6, 2012, ctp. 30; Ne7, 2012, cTp. 16
2BIMB Ne12, 2005, ctp. 14; Ne10, 2008, cTp. 13
3 BB Ne4, 2007, cTp. 4
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onpenensieTcs ux Maccom.
Y/ B ueHTpe MneyHoro Nytn,
HaobopoT, [AEeMOHCTpuUpyeT
BECbMA YMEPEHHbIE TEMIbI
nornoweHus. Koroa B ee rpa-
BUTALMOHHbIE «0OBATUS» BCE
Xe nonaaatT 3Be3/bl, MAaCCUB-
Hble 061aka rasa uam gaxe actepoupl
— OHU paspyLlaTCsa MOLLHbLIMY CuUna-
MW TAFOTEHUS, @ UX «0BJIOMKW>», Naaas
Ha Y/l, BbI3bIBAIOT BbIAESIEHNE OFPOM-
HbIX KONM4ecTB 3aHeprumn.* Mpubopsbl
Ha 6opTy NuSTAR, cTaTyc KOTOPbIX
MOXHO OrnpenenTb Kak COBEpPLUEeH-
HelLwmne B CBOEM KJ1aCCe NHCTPYMEH-
Tbl, PErucTPUpPyIT PEHTreHOBCKne
Jly4mn, ncrnyckaemole Harpetoim go 100
MJIH. TpagycoB BELLECTBOM. ITO U3-
Jly4eHne NpuxoamT n3 obnacten nNpo-
CTPaHCTBA, rae CKOPOCTb YaCTULL NpU-
6nmMxKaeTcs K CKOPOCTU CBETA.
Y4yeHble HagelTCcd, 4TO aHanu3a no-
ny4eHHbix ¢ nomouwbio NuSTAR paH-
HbIX, B COBOKYMHOCTW C pe3ynbTaTtamm
HabnaoeHUn B AOPYyrvx aAuanasoHax

4 BB Ne6, 2010, cTp. 4

CHMMOK B PEHTreHOBCKUX ny4yax

Llentp MneyHoro NyTtn B uHGpakpacHOM gnanasoHe

CnytHmK NUSTAR.

JeTekTopbl
B dokanbHOM
MOCKOCTHN

OObeKTUBSI

ONEeKTPOMArHMTHbIX BOJIH, MOMOXeT
MM Jly4Ll€e NOHATb GU3NKY NMpPoLLECCOB
MOrNoLLEHNS BELWECTBA YEPHOM OblpOn
1 yBENNYEHMNS ee pa3MepoB. ACTPOHO-
Mbl Y>Ke JaBHO npearnonaranum, 4To aTu
npouecchbl O0JKHblI COMPOBOXAOATbCA
reHepauven NoToka XecTKUX peHTre-
HOBCKUX nyqe|7|, n nogBineHme Ha op-
OuTe NepBOro Teneckona, MMeLLEro
YYBCTBUTENIbHOCTb U pa3peLualoLLyto
CMOCOBHOCTb, A0CTaTOYHYIO AN pe-
rmcTpauum n HabnwaeHuin aToro mu3s-
nyvyeHud, no3BOJIUT OTBETUTb HA MHO-
ro CropHbIX BOMPOCOB, KacCaloLMXCs
3arago4yHbliX CBEPXMaCCUMBHbIX KOCMW -
YeCkMX OObEKTOB.

VICTOYHUK:

Pointing X-ray Eyes at our Resident
Supermassive Black Hole. — NASA
Press Release, Oct. 23, 2012.

J10 BCObILWKN

Bcnbiwka

Mocne BCcnbILwKN
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Hubble pasrnagen cneabl
CTONKHOBEHNA ranakTnk

nupanbHaa ranaktuka NGC

3344, ynaneHHas oT Hac Ha pac-
CTOHME B 25 MJIH. CBETOBbIX JIET,
He cMoIrna yTanTb OT NpuctTaJibHOro
«B3rnsgpga» opbuTanbHOro Tenecko-
na Hubble HekoTopble 0cOBEHHOCTU
CBOEW CTPYKTYPbI, IPUCYLLME MHOIUM
ranaktTumkam nogo6Horo tuna. Tene-
ckon 0OHapyXmun OOCTAaTOYHO 4acTo
HabnaaemMble BHELWHEE U BHYTPEH-
HEe TYro «3akKpyyYeHHble» KOJbLa,
COeAVIHEHHbIE MEPEMBbIYKON, MPOXO-
hsuler 4yepes UeHTpanbHble obna-
CTU ranakTuku, KOTOPbIE HACENEHbI
B OCHOBHOM MOJIOObIMWX 3Be3O0aMU
1 obpamneHbl NAOTHOM «BaxpomMoii»
obnactei 3Be3noobpaszoBaHus. ATa
nepemblyka (6ap) — BCero nulb
MPOTSAXEHHOE CrylleHne 3Be3n U

BN
2012 nexkabpb

MbiJIN B LEHTPEe 3BE3OHOW CUCTEMBbI.
Mopo6HbIE CTPYKTYPbI HAMAEHbLI NMPU-
MEPHO B [OBYX TPETAX CrnmpabHbIX
ranaktuk, noatomy NGC 3344 He
ABNSETCA UCKIIOYEHMEM U3 06LLEero
npasuna, XoTs ee 6ap He CTOJb YeT-
KO BblpaxeH.

Bbicokasi NOTHOCTb 3BE3[, B LIEH-
TpanbHbIX 06/1aCTAX TaKUX ranakTuk
ecTecTBEHHbIM 0Opa3om BAUAET Ha
OBUXEHME OCTaNbHbIX, 6onee ypa-
JIEHHbIX OT LeHTpa ob6bekToB. Of-
Hako B 3ToM oTHoweHun NGC 3344
noctaBuiia acTPOHOMOB B TYMuK:
0COOEHHOCTU ABUXEHUNA 3Be3M, BAa-
JIN OT €€ LeHTpa COBCEM He yknanbl-
BAIOTCHA B TUMMUYHYIO U 3HAKOMYIO UM
KapTUHY — 9TK 3Be3Abl Kak Obl «HEe
3amMeyatoT» Hanmyusa 6apa. OgHa ns

rmnoTes, NpensioXeHHbIX onsa 06b-
SICHEeHUSS 0COBEeHHOCTEeNn AUHAMUKU
BpalleHnsa nepudepuiiHeix obna-
CTen 9TOMN CUCTEeMbI, NpegnonaraeT
VMEBLLEE MECTO B NPOLUJIOM €€ TeC-
Hoe cOnunxeHue Cc APYroi ranaktum-
KOM, CWJIbHO «MOXyAeBLlIen» nocne
BCTpeYn. JTa Kpacmpasa rmnortesa He
NPOTMBOPEYUT pacyeTam, HO, TEM
He MeHee, TpebyeT [OanbHEenLWmnx
HabnoaeHun. CneoyeT OTMETUTD,
4YTO cueHapum NoJo0OHbIX B3aUMO-
0EeNCTBUN — BMOTb A0 MOJIHOIMO No-
rnoweHns 6onee MeNKON ranakTuUkn
6onee KPynHom — SBASAKOTCS U3JO-
O/eHHbIM BapuaHTOM OOBbACHEHUS
MHOTMX HEOObIYHbIX W 3arago4HbiX
ranakTU4eckmMx CTPYKTYP.

NCTOYHUK:

Hubble Sees Galaxy in a spin. —
NASA Press Release,

Oct.19, 2012.

http://universemagazine.com
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O,u,Hoﬁ N3 NHTEPECHEMLLIMX U Maslo-
MCCNeaooBaHHbIX  NpobnemMm  co-
BPEMEHHON  aCTPOHOMUM  SIBNSIETCHA
npobnema uH@pPakpacHoro ¢OHOBOro
cBeyeHus Heba. JOMMHMPOBaBLUAs Ha
MPOTAXXEeHN OO0Nroro BpemMmeHm Teopusd
npegnaraeT paccMmaTpuBaTb B Ka4eCcTBe
NepBOMNpPUYMHbLI 3TOro GoHa CcBeveHue
3Be3/1, He BXOASLLMX B COCTaB rasiakTuk.
CoOCTBEHHbI 6neck Takux 3Be3[, BECb-
Ma cnab, 1 «NOOAMHOYKE» OHM MPOCTO
He BUOHbI, HO X COBOKYIMHOE U3/Ty4eHne
MO>XXHO Ha6ﬂ}0,ﬂ,aTb COOTBETCTBYIOLLMMUA
VMHCTPpyMeHTamMu. [puyvHy nosiBNeHns
TakKnX U30JIMPOBaHHbIX CBETWUJT B MeXra-
NaKTUYECKOM MPOCTPAHCTBE HEKOTOPbIE
aCTPOHOMbI yCMaTPUBAIOT B NMOC/IEACTBU-
X KaTaCcTPODUYECKNX CTONKHOBEHWI ra-
NaKTVK Mexay cobon,’ BCneacTeme Yero
3Be3/bl, NpUHaAIeXaBLLne UM A0 Hava-
J1a CNSIHKSA, OKa3aIMCb BbIOPOLLEHHBIMU
3a npegenbl nx cepbl TAroTeHUs!, B OT-
HOCUTENBHO CBOOOMHYIO BHEranakTuye-
CKy'0 cpeay.

HoBasi runotesa, 6asvpylowascs Ha
OaHHbIX Teneckona Spitzer,? npegnaraet
paccMaTpuBaTb NogobHyo nHdpakpac-
HYIO «3aCBETKY» Kak [0Ka3aTenbCTBO CY-
LLIECTBOBaHMS O4EHb CNaboro UanyyeHus
NnepBbIX 3Be3[, 1 raylakTUK, BO3HUKLLVX Ha
paHHUX CTaausx 9BOALMN BceneHHomn.
[pynna wnccnepoBatenen npoaHansn-
poBana pegynbratbl @oTorpadrpoBaHnS
3TUM TENIECKOMNOM YacTn HebecHon coe-
pbl, Ha3blBaeMown «nonemMm Bononaca» un
OXBaTbIBAIOLLIE [Oyry, 3KBUBAIEHTHYIO
pa3mepy 50 AnckoB nonHow JlyHbl. Hepo-
cTaTo4yHas HyBCTBUTENIbHOCTL annapary-
pbl, CBA3aHHasA C McYepnaHMem 3anacoB
oxnaguTenss MNpuUEeMHUKa  U3NyYeHus,
KOMMeHcMpoBanacb OOonblUMM pa3me-
POM MCCIeaoBaHHOMO MOJIA, YTO Cro-
COOCTBOBAJIO MOBLILLEHMIO MPOCTPaH-
CTBEHHO pa3peLuatoLLen CriocoOHOCTN.
O6paboTtaB pe3ynbraTtbl 6onee Yyem 250
4acoB HabGMIOAEHWIA, aCTPOHOMbBI MPULLI-
JIN K BbIBOAY, Y4TO «y30p» UH(PaKpPaCHO-
ro CBEYEHUS HE COrNlacyeTcs ¢ Teopuen
M KOMMbIOTEPHLIMM MOAENSAMU BKIaaa
«NepBOObLITHLIX» 0OBLEKTOB, U BAOOABOK
OHO 0OKa3a/0Cb 3aMETHO ApYe OXuaae-
MOro: MepBble ranakTukKM, COrflacHO
pacyeTam, OblIN HEe CTOoJb KPYNHbIMU
M MHOFOYUCIIEHHLIMW MO CPaBHEHWMIO C

BIMNB Ne7, 2012, cTp. 13
2BIMB Ne9, 2009, cTp. 25; Ne10, 2009, cTp. 4

MDopyM * KHUM * ApXVBbI

[
~ - A~

HblHELWHen arnoxon. [loaTo-
My YYEHbIE MEPEOCMbICININ
npenpiayLLyio Teopuio, B KO-
TOPON OCHOBHYIO POJib O0N-
XXEH UrpaTtb «BHYTPUKIACTEP-
HbIV» NN MEXIanakTU4eCcKui
3BE3[HbIl CBET.

Teopus npenckasblsa-
eT onoddy3nio (UCTedeHre)
3BE3M, 3a Npegernbl ranakTm-
4YEeCKOro rasio — BO BHELLHUIA
Opeon n B MyCTOThbI Mexay
ckorneHamMu ranaktuk. Ee
MOXHO OOBLACHUTL OBYMSI SIBJEHUSIMMU.
B paHHen mnctopuu Hawewn BceneHHomn
Nno Mepe yBENMYEHUS Pa3MEPOB ranak-
TUK OHW CTaNkMBaICb OPYr C APYroM r
npuobpeTany U3NNLLKA Macchl. Wx rpa-
BUTALUMOHHbIE MONIA  «MeperneTannchb»,
Npy 3TOM OTAEJIbHbIM CKOTJIEHNSAM 3BE3L,
yAaBasioCb OCBOOOOUTLCS OT MPUTSKE-
HUS KOHKPETHOW ranakTukn 1 yOoannTbCs
OT Hee. [lpyron mexaHmam paccmartpu-
BaeT POCT raslakTuk BCNEACTBME MOrJI0-
LeHnsa 6onee KpyrnHbIMU 6051ee Menkumx.
3Be3HbIe CKOMJIeHNsI NMpU 3TOM Apodu-
JIMCb U PacCENBAIUCb B MEXraslakTu-
4eCKkOM MPOCTPaHCTBE. ITOT MNPOLECC
NPUBOAWI K MOSIBNIEHNIO TaK HA3bIBAEMbIX
«Bny>xpatoLLmx 3ee3n». Ero yxe cmornm
NPOMOAENNPOBaTb B XOAE KOMMbIOTER-
HbIX CUMYJISILMIA, O4HAKO TOMIbKO ceivac
OH, MOXOXe, MONYHNST HEMOCPEACTBEHHOE
HabnogaTebHoe NoaTBEPXAeHVE.

Y106bl YOEanTbCs B TOM, YTO UMEH-
HO MpoLecC «pa3bpbI3rMBaHNSa 3BE3»
BHOCUT CYLLIECTBEHHbINM BKag, B UHPpPa-

Tak B npeacTaBiaeHn XyAOXHUKA BbIrISAST Lievibl 38e34,
BbIOPOLLIEHHBIX MPU CTOJIKHOBEHUSIX raslakTUK MPWIVBHBIMU
cwiamMy B MEXrasiakTuyeckoe rnpocTpaHCTBo. 10 AaHHbIM
kocmuyeckoro Tesneckona Spitzer (NASA), oHu sBAstoTCS
OCHOBHbIM MCTOYHUKOM 3arafjo4HOro MH@pPaxkpacHoro poHo-
BOr0 U3J1y4EHUs, MOCTYINAOLLEro Co BCeV HEGECHOV CHeEPBI.

KpacHbIN HOH, HEOOXOOUMbI O0MOJIHU-
TeJibHble MCCneaoBaHUa — HanpuMep,
cnegoBasio Obl  HANTU  @HANOMUNYHbIA
«CBETOBOW y30p>» BBUOMMOM AMana3oHe.
B aTOM nnaHe yyeHble Bo3naraioT 60sb-
wre Hagexabl Ha James Webb Space
Telescope (JWST) — BHeaTMoCdEepHbI
VIHCTPYMEHT HOBOrO nokoneHus.® Boa-
MO>XHO, MMEHHO OH OKOH4aTeJ/IbHO BHE-
CET FCHOCTb B 9TOT CJIOXHbI BOMPOC.
Bbicokas H4yBCTBUTEJIbHOCTb 3TOr0 TE-
fieckona B MH@pPaKpacHOM Auana3oHe
NMO3BOJINT HE TOJIbKO HenocpencTtBeHHO
YBUOETb CaMbl€ PaHHWE 3BE3 bl U rasnak-
TUKW, HO N pa3rmaaeTb «onyxaawoLime»
3Be34bl HA OKpauHax ranakTuk 1 axe B
MEXraslakTU4eCkOM MPOCTPaHCTBE.

VICTOYHMIK:

NASA's Spitzer Sees Light of Lonesome
Stars. — NASA Press Release
2012-334.

3BMB Ne10, 2009, ctp. 10

Ha nzo6paxeHuy cresa nokasaH CHUMOK ydacTka Heba, Ha3biBaemMoro «nosem Bosonaca»,

B MH@PaKpacHbIX Jy4ax; cripaBa — BbIE/IEHHOE B Pe3y/ibTate KOMIIbIOTEPHOV 06paboTku
(OHOBOE MHpPaKpacHOe CBEYEeHNE 3TOro Xe y4acTka, c¢poTorpapupoBaHHOE KOCMUYECKUM

Tesneckoriom Spitzer. CBET KaXaov 0TAeJIbHO B3SITOV 3B€3/bl C/INLLKOM C1a6, YTOObl 3TOT UH-
CTPYMEHT CMOI™ €r0 «YJI0BUTb», HO UX OOLLiEE N3JTyYEHNE 0Ka3bIBAETCS BIOJIHE AOCTATOYHbIM,

4TOObI YBEPEHHO €ro 3aperncTprupoBarTh.

BMNB
Aekabpb 2012
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NCTOPWS KOCMOHABTUKIA

«Kakryc»

MArKom nocaak

nns

K 45-pneTHio co3panumsa ITHUNN PTK

MaBHoe 3aaHve LieHTpanbHOro Hay4Ho-UCcCien0BaTesIbCkoro MHCTUTYTa POOOTOTEXHUKMA U
TEXHUYECKOU KNGEPHETUKY.

BN
2012 nexabpb

AnekcaHpp XenesHsKoB,
akagemuk Poccuinckom akagemmm
KOCMOHaBTUKKN nM. Linonkosckoro,
coBeTHUK npe3ugeHTta PKK «9Heprus»
(cneumanbHO Ans xypHana «BceneHHas,
NPOCTPaHCTBO, BPEMSI»)

durumnanbHon naTton poxpe-

HUS  LleHTpanbHOro  Hay4Ho-
ncenenoBaTenibCkoro VHCTUTYTa
POBOTOTEXHUKN W TEXHUYECKOWN KU-
6epHetukn (LHWW PTK) cuntaetcs
29 anBapsa 1968 r., korga MUHUCTPOM
BbICLLEFO0 W CPEOHEro crneunanbHoro
obpasoBaHuss PCOCP 6bin nognucaH
npuka3d Ne 15cc o cospaHun Ocoboro
KOHCTPYKTOPCKOro 6t0p0 TEXHNYECKOM
knbepHeTtukn (OKB TK) npu JIeHWH-
rpagckoM MOJIMTEXHNYECKOM WHCTU-
TyTe umeHn M.UN.KannHuHa (HblHE
CaHkT-lMeTepbyprckuii rocynapcTBeH-
HbIl TeXHW4yeckun yHmBepcuteT). Ho
Ha cCaMOM Jene NcTopust OpraHnsauum
Hayanacb 3a TpW roga oo 3Ton Aathl.

OpHoi 13 akTyanbHenwWwmnx npobnem
TOro BpeMeHu 6blI0 co3aaHne cucte-
Mbl MSITKO MOcaaKu Aist InnoTUPYyeMbIX
KocMumyecknx kopabnei. He obecneums
[OMKHOM 6e30MacHOCTM KOCMOHaBTOB,
HEe CTOWIO rOBOPUTH O BO3MOXHOCTU
CTPEMUTENBHOINO OCBOEHUSI OKOJIO3EM-
HOro0 MPOCTPaHCTBA, YTO TOrga kasa-
nocb 3agadenn yxe onmxanwmnx net. K
COXaJNeHNo, TEOPETUKN KOCMOHABTU-
K1 owmnbnmcb — A0 cero gH4d nonetbl
yenoBeka B KOCMOC OCYLLECTBASAIOTCS
[OBOJIBHO PEAKO U ABNSAIOTCH yaenoM B
OCHOBHOM NPOdECCNOHAN0B.

Kak v3BeCTHO, Ha nepBbIX MNWUIO-
TUPYeEMbIX kKopabnsx Tuna «BocTok»
CUCTEMbI MSArKOW nocagkn He O6bino.
KocmoHaBTbI KaTtanynbtnposajincb M3
kabuHbl cnyckaemoro annapata (CA)
Ha BbICOTE OKOJIO CEMU KNJIIOMETPOB U
onyckanucb Ha 3emMso noja, Kyrnosom
napawoTa. Tak npusemnanmcb Opuin

http://universemagazine.com



[arapuvH, lepmaH TutoB, AHgpuaH Hun-
Kkonaes, Nasen Nonosuy, Banepuin Bbi-
KOBCKUI 1 BaneHTnHa Tepelukosa.

OpHako ans kopabnein ¢ HeCKONbKM-
MW KOCMOHaBTaMu Ha OOPTY Takow Ba-
pUaHT nocagky Obll HenpuemMseMbIM:
YCTaHOBUTb B CMyCKaeMOM annapare He
OOHY, a 2-3 (MO YNCIy YNEHOB 3KMMaxa)
KaTtanynbTbl HE NO3BOJIASIN €ero Macco-
rabapuTHble NapamMeTpbl.

Ha «Bocxogax» — nog, Takum mume-
HEM BOLLEN B UCTOPUIO KOCMOHABTUKM
MHOFOMECTHbIN BapmaHT «BocToka» —
3apadvy obecneyeHnss MArkom nocaaKku
pelwuvnmcneaywmmobpasom. HagHn-
we CA 6binn ycTaHOBIEHbI MOPOXOBbLIE
aBuratenu, Kotopble cpabatbiBany Ha
onpeneneHHoMm BbICOTE U racuin Bep-
TUKaJIbHYI0 COCTaBMISIOLLYI0 CKOPOCTU
annaparta, obecneymBas MArkoe kaca-
HVYEe 3eMHOW NOBEepPXHOCTU. TPYOHOCTb
3akJo4anach B onpeneneHmm MoMeHTa
BKJIIOYEHUS 3TUX ABuraTtenen. BHavyane
ObINIO MPEenIOXKEHO MOCSIE PACKPbITUSA
napawlioToB BblOBUHYTb 13 kopnyca CA
Teneckonmyeckuin LWTblIPb, KOTOPbLIN B
MOMEHT COMPUKOCHOBEHUA C 3emMnen
3aMblKan 3NIEKTPUYECKNIA KOHTAKT, Bbl-
naBasd CUrHasa Ha BKIIKOYeHue. O}J,HaKO
Takoe NPOCTOe Ha NepBbIA B3NS, TeX-
HUn4yecKkoe pelleHne npun ncnbitTaHnax
0Ka3anoCb HEHAAEXHbIM. YCTPONCTBO
He Bceraa cpabaTbiBasio npu nocagke
Ha PbIX/bIF TPYHT 1 TEM OONlee Ha BOAY.
PactutenbHOCTb 1 gpyrue cnyyariHble
nperpagbl, HAO60POT, MO BbI3BATb
ero npexpaeBpeMeHHoe cpabaTbiBa-
Hue. Kpome Toro, wrbipb gaean cboun
Npyv HANNYNU 3HAYUTENBHOM FOPUSOH-
TaNbHOM COCTaBASIOLWEN CKOPOCTU
annapaTta — HanpuMep, Npu CUIbHOM
BeTpe.

K cyacTblo, o6a noneta «Bocxomos»!
MPOLUAN YCNELIHO, U Y KOHCTPYKTOPOB
NosIBUIOCb BPeEMS OIS CO3OaHNsA Oei-
CTBEHHOW CUCTEMbI MSATKON Mocanku
Kopabnew, KoTopble [OO0/KHbI Obln
MPUIATN UM HA CMEHY.

[na cospanns addekTa MArkom no-
cagku MyTeM YMEHbLUEHUSI CKOPOCTU
crnycka HernocpeacTBEHHO nepepn, Co-
NMPUKOCHOBEHNEM C  MOBEPXHOCTHLIO
3emnn TpeboBanocb obecneynTb Ao-
BOJIbHO MPWINYHYIO TOYHOCTb BblAA4YM
CcurHana no BbICOTe, XenaTtelbHO — C
NMoMNpaBKOW Ha BENMYNHY BEPTUKANLHOM
CKOpoOCTU. HecBOeBpEMEHHOE BKJIO-
yeHune ,u,eraTeneVl npun onpeneneHHbIX
YCOBUSIX MOITIO MPUBECTN K TPABMUPO-
BaHWUIO N JaXe rmbenn KOCMOHAaBTOB.

' BMB Ne4, 2010, cTp. 22
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Onsa Toro, 4tobbl BOBpemMs cdop-
MWpPOBaTb HYXHYIO KOMaHnay, cneno-
Basi0 cO3AaTb COOTBETCTBYIOLWMNIA N3-
MepuTenbHbli  Npubop. CRoXHOCTb
npobseMbl ONpPenensanacb XecTKUMu
TexHunyecknmm TpeboBaHusmmn. Heob-
XoAMMo 6bino obecnednTb abcontoT-
HYIO BCEMNOroaHOCTb, HEYYBCTBUTEIb-
HOCTb NpMbopa K HakMoHaM annapara
1 60KOBOMY CHOcCy. TOYHOCTb cpaba-
TbiBaHUS He O0JikHa Oblna 3aBUCETb
oT TOro, kKyna cagutca CA: Ha Bopy,
nep, CHer nnuv TBEpPAy NoYBy C pac-
TUTENLHOCTbLI. HakoHewl, npegnona-
ranocb, 4To cuctemMa 6ynet paboTaTb
Yyepes3 06LWMBKY annapaTa 1 yooBneT-
BOPSITb OYEHb XECTKMM TpebOoBaHUAM
Nno HaZleXHOCTU, a Takke Mmaccoraba-
PUTHBIM NapamMeTpam.

AHanns yxe Cyw,eCTBOBaBLUMX Bbl-
COTOMEPOB MarsblX BbICOT U APYrux
MOXOXWX N3MEPUTESIbHbIX CPEeACTB MNo-
Kasas, YTO BCE OHU HEe YAO0BNIETBOPSIOT
aTUM TpeboBaHMsM, U HeobxoaMmo
HaMTM Kakoe-TO MNPUHUUNUANBLHO HO-
BOE pelleHne, Npu4eM B KpaTtyanime
CPOKW. OTUM W 3aHsnacb rpynna co-
TPYAHWKOB kadeapbl aBTOMATUKN U Te-
JNIEMEXaHVKN  3NeKTPOMEXaHNYeCcKoro
dakynbreTa JIMN BO rnase ¢ LOKTOPOM
TexHM4Yecknx Hayk EBreHnem MsaHoBU-
yem lOpeBunyem.

TexHMyeckoe 3afaHne Ha pa3paboT-
Ky ramma-ny4eBoro BbicoTomepa (I1B)
— Tak Ha3Ba/IM HOBbI NPMBOpP — BbINIO
BbloaHo 23 mapTa 1965 ., a 7 nioHs ka-
deppa 3aknoumna ¢ OKb-1 porosop
Ne 435/1189 co CpoOKOM OKOHYaHMSA
paboTbl U NpeacTaBieHneM QyHKLMO-
HanbHOro mMakeTHoro obpasua 25 pe-
Kabps TOro xe roaa.

Yxe B vtone 1965 r. npeacraBuTensm
3HameHunToro OKB-1, BO3rnaBnsiemMoro
C.MN.KoponesbiM, 6bin NPOAEMOHCTPU-
poBaH OENCTBYIOLIMA MAKET CUCTEMbI
ynpaBneHus gBuratensaMmm Msarkom no-
cagku (OMIT), nonyymsLuen B fansHemn-
weM wunodp «Kaktyc». 3HaYMTENbHbIN
BK/la[, B CO3OaHME 3TOro «MU3genunsi»
BHEC/IM NepBble COTPYAHWKN OyayLiero
OKB TK: A.A.KacbsiHeHko, B.[1.KoTeHes,
. 4.MnotHukos, B.A.Tennskos, J1.4.Ha-
6aTtoB, JI.H.MatBeeBa, W.M.A6awiun-
Ha, J1.H.IybaHoBa, A.4A.lopoaeukunii,
B.J1.OkyHb.

Temnbl OblM  MOUCTUHE KOCMMU-
yeckme, a MoJlydeHHble pPe3ynbTaThbl
NPOn3BENN HaCTONIbKO CUJIbHOE BrMe-
yaTieHVe Ha 3akas4yuka, Y4TO Ha npa-
BUTENIbCTBEHHOM YPOBHE Cpasy Xe
OblJI0O MPUHATO pelleHne O CKopei-
weM COo30aHuM MPOMbILLNEHHbIX 006-

NCTOPWS KOCMOHABTUKIA

Cuctema "Kaktyc": nepeanaruvik (crnpasa) un
MPUEMHUIK.

pa3yoB NPeasIoXEHHOW CUCTEMbI U
nposeaeHnn nNx rocyaapCTBEHHbIX
JIETHO-KOHCTPYKTOPCKUX UCMNbITAHUA B
cocTaBe crnyckaemMmoro annapata. Ans
Nnpon3BOACTBA CUCTEMbI Oblsl BbIOpaH
OOMH U3 CEPUIiHBIX3aBOO0B MUHNCTEP-
cTBa 00Lero matunmHoctTpoeHus CCCP,
a 18 despansg 1966 r. oT 3amecTuTenemn
MWUHUCTPOB TPEX MUHUCTEPCTB MpPO-
pekTopy no Hay4Hoi pabote JIMU n
OVpPeKTopy 3aBoAa NMocTynuio npasu-
TeNbCTBEHHOE 3agaHue: obecneuynTb
M3roToBJieHMe nepBbix 13 KOMMNNEKTOB
«KakTyca» C TOYHbIM yKa3aHWeM OaTbl
MOCTaBKN KaXaoro Komrjekra u no-
Knagom 06 UCNONMHEHUN.

MepBble wucnbitaHma CA  HOBOro
KOCMUYecKoro kopabns «Coto3» 6blnn
npoBeaeHbl BecHon 1966 r. B KpbiMy Ha
onbITHOM aapogpome BBC nop deo-
nocuein. Copockl annaparta ¢ camorie-
Ta Ha Cylly 1 B MOpPE OCYLLIECTBASINCH
NnpY pasnnyHbIX MOroAHbIX YCIIOBUSX.
ToyHOCTb PaboTbl CUCTEMBI OLIEHUBA-
nacb No TENEMETPUYECKMM AaHHbIM 06
YCKOPEHUSIX U ONHAMNYECKUX Harpys-
Kax, WCMbITbIBAEMbIX annapaTtom npu
nocagke. Nocne NonoXmMTensHOro 3a-
KNIKHo4YeHnd rockommccmm no aTMuM nUC-
NblTaHWUSIM HaYanMcb PaboTbl CO WTAT-
HbIMU B6EecCnUNOTHbIMU KOCMWUYECKUMU
annapaTtamu Ha nonmroHe barkonyp.

TpaanuMoHHO nepea NpuMeHeHnem
HOBOV CUCTEMbI HA MUIOTUPYEMOM KO-
pabne TpeboBanock NPoBeAeHNe Tpex
NnocnefoBaTeNbHbIX YCMELUHbIX TECTOB
Ha 6ecnunoTHbIX 06bekTax. Ho ¢ aTum
KaKk pa3 W BO3HUKIM OMNpefesieHHble
npo6nemsi.

BHavane «KakTyc» ycTaHOBUAW Ha
CA kopabns «Coto3», KOTOpbI nog, Ha-
3BaHuem «Kocmoc-133» Obin BbiIBEOEH
Ha OKOJI03eMHyl0 opbuTty 28 HOa0pS
1966 r. Ho ucnbiTaTb CcUCTEMY B OeN-
CTBUM He yJanocb. YXe Ha NepBoOM
BUTKE ObIJIO M3Pacxo[oBaHO BCE TO-
nAnMBO ABuraTeneli opueHTaumm, 4to
coenano HeBO3MOXHbLIM JanbHenLwmni
ynpasngembin nonet. lpwn nocagke
CHUXXEHME MPOXOAMIIO0 N0 HEPACHETHOMN
TpaekTopun, 4TO NPUBENO K cpabaTbl-
BaHWIO CUCTEMbI 2aBapUNHOIro NogpbiBa
obbekTa (AMO).
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Msirkasi nocazka Bo3spaLiaemori karcysbl «Coto3a» o6ecrnednBaeTcs CUCTEMOU «KakTyc».

BTopyto cuctemy «KakTtyc» cobupa-
nmcek onpobosatb Ha CA cnepytolle-
ro kopabns «Coto3», nonbiTka nycka
KOTOpOro B 6EeCcnunoTHOM BapuaHTe
Oblna npepnpuHata 14 nekabpsa 1966
r. [locne npoxoxaeHus KkoMaHabl «3a-
XuraHue» oTkasan apuratesib O4HOro
13 60KOBbIX OIOKOB NMEPBON CTYMNeHU
pakeTbl-HOCUTENS, YTO BbIHYOWIO OT-
MeHUTb cTapT. MNpu noaseneHn pepm
0b6CnyXnBaHus CamMOnpon3BOJIbHO
cpaboTana cuMctemMa aBapuinHoro cna-
ceHust kopabnsa (CAC) v Havancs no-
xap. PakeTta B3opBanacb, YHUYTOXWB
CTapTOoBbIN KOMMekc. OguH 4yenoBsek
norn6. Ho, HECMOTPSA Ha HeLwTaTHYyo
cuTyauuio, cuctema cpabortana Hop-
manbHo: CA, OTCTpEeneHHbI OT Kopa-
619, oTneTen oT CTapTOBOW MoWanKm
npumMmepHo Ha 300 M, B BEPXHEN ToYKe
TpaekTopun Obln BbIMYLWEH napaluioT,
nogaHo nutaHne Ha «KakTyc», U OH

BN
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obecneynn BktoveHme JMI.

Tpetnn komnnekt «KakTtyca» oOT-
npaswuica B kocMoc 7 despans 1967 r.
Ho n 3TOT noneT npoluen COBCEM He
Tak, kak npegnonaranocb. MHoroumc-
JIEHHble Henonaakym 60PTOBbLIX CUCTEM
He MO3BOJINN MOJIHOCTbLIO BbIMOHUTL
nporpammy. CHuxeHne kopabns npo-
necxoamno no 6onee KpPyTon TPaekTo-
pun, 4eM NIAaHMPOBAIOCh, YTO BbI3BAJIO
nporap 060M04YKM W pasrepmeTm3a-
umio. NMprBOAHEHME MPONI3OLLISIO HA NO-
BEPXHOCTb ApanbCkoro mops. Paso-
rpetbii CA nponnasun neg v 3aToHy”.
Ho cuctema mMarkor nocagkv n B 9Tux
ycnosusx cpaboTtana WwraTHo.

K coxaneHuto, n cnegyowmin «Kak-
TyC» OKa3aJsiCsl B 9KCTPeMasibHOM cuTya-
umm. OH Obin ycTaHOBNEH Ha kopabne
«Coto3» ¢ Bnagpummpom KomapoBbIM.
M3-3a HepackpbiTusa napawwtota CA Bpe-
3acs B 3eMJII0 1 KOCMOHABT Noruno.

970 neyvanbHoe coObiTME, KOTOpoe
HaHeCNO Cepbe3HbIl yaap no coBeT-
CKOM MNUIOTUPYEMOW KOCMOHABTUKE,
3aCTaBWII0 KOHCTPYKTOPOB B35ATbCS 3a
nopaboTky Bcex cucteM kopabns wu
BEPHYTLCS K 6ECMNIOTHLIM NMyCKaM.

Cnepytowmii ctapt «Coto3a» CoCTo-
anca 27 oktabpa 1967 r. MNog nmeHem
«Kocmoc-186» kopabnb oTnpaBuics B
nonet ons Bctpeyum ¢ «<Kocmocom-188».
30 okTs6ps BNepBbIe B Mu1pe Oblnia ocy-
wecTeneHa opbutanbHas CTbIKOBKa
[OBYX aBTOMAaTUN4YECKMX annapaTtos, a Ha
cnegyrowmin geHb CA «Kocmoca-186»
6naronosly4Ho NPU3eEMINIICS Ha TeppU-
Topumn CoseTckoro Cotosa. Markyto no-
cagky obecneuuna pabota «Kakrtyca».
BeposTHO, Bce npowio 66l HOpMasibHO
1 2 HosI6pPs, Koraa >aanv BO3BpaLLeHust
Ha 3emnto CA «Kocmoca-188». OpgHa-
KO, Kak 1 B nepBom nonete «Cot3a»,
npu CHWXeHUn kopabfib okasancs Ha
HepacyeTHO TpaekTopuu, U cuctema
AMNO ero yHu4TOXMNA.?

HactynuBwumin 1968-in rop, npuHec
MHOro HoBoro konnektmey E.N.IOpe-
Bmya. CamMbIM BaXKHbIM CTasio co3faHue
B Hayane roga OKB TK v npogomkeHne
paboT Mo COBEPLUEHCTBOBAHWUIO CUCTE-
Mbl «KakTyc». Ha 1968 r. npuwnmce un
nepBble cepbe3Hble NPobnembl, BCTaB-
LWwve nepeg paspaboTymkamu.

B aT0 Bpems Havanucb paboTbl MO
CO30aHNID CUCTEMbI MSATKOM MOcaaku
ONs NYHHbIX KOopabnen, npepHasHa-
YEHHbIX AN A0CTaBKM COBETCKUX KOC-
MOHaBTOB Ha MOBEPXHOCTb JyHbl. [1pun
oyepenHblX CaMOJIETHbIX WCMbITAHWU-
X Ha noavroHe B KpbiMy nponsoLuno
npexaeBpeMeHHoe cpabartbiBaHme
OMIT no BuHe cuctemsbl «KakTtyc». Cu-
Tyaums ycyrybunacb Tem, 4TO B asnro-
puTMe paboThbl CUCTEMBI NOC/E Bblaaun
KOMaHZbl Ha BKJIlOYEHWe ABuUraTenemn c
HeboNblIOW 3adepxkor Obln npeay-
CMOTPEH CUTHan Ha OTLENKY napaLuio-
Ta — 4TOObl OH MOce NPU3eMseHus
CA He onpokuapiBan ero u He Talun
no 3emne. CpabaTbiBaHMe «KakTyca»
Ha BbICOTE HECKOJIbKMX COTEH METPOB
NPYBENO K OTUEeNkKe napawuiota 1, Kak
cnenctene, K cBOOGOAHOMY MafEHUIO
obbekTa. 3710 ObINO Cepbe3Hoe Mnpo-
nclecTBme, Tak Kak YKpPenvBLUNACS
K TOMYy BpPEeMEHM ONTUMWU3M B OTHO-
LEHUN MPOOOIIKEHUS MUNOTUPYEMBbIX
KOCMMYECKMX MOJIETOB Cpasdy CMeHu-
Cs pas3ovyapoBaHMEM CMeuuanncToB 1
pas3gpaxeHMeM HayanbCTBa, MOCKOSIb-
Ky CMCTeMa He nMena afibTEPHATUBEI.

2BMB Ne11, 2007, cTp. 26
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HasemMHble KOMMIEKCHbIE MUCMbITa-
Hua wTaTtHoro CA nossosnnmn BbICTPO
YCTaHOBUTb TMPUYMHY JIOXHOIO cpa-
6aTblBaHNSA: «BMHOBHBIMW» OKa3asnCb
NMOMEXM OT LIeNen NUTaHnsa OpPyrmux cu-
ctem. OTCTPOUTLCA OT MOMEX U MNPO-
[EMOHCTPMpPOBaTh 3TO C MHOrokKpar-
HbIM 3aNacoM He COCTaBmI0 6OMbLIOIO
Tpyaa. CnoxHee 66110 ybeamTb rocko-
Muccuio n cneupanuctos OKB-1 B Ha-
AEXHOCTN NOJTy4EHHbIX pPe3ynbTaToB.
Tem He MeHee, npobnemy ynanochb
pewnTb Tak 3OPEKTMBHO N HA TaKOM
6e3ynpevyHoOM Hay4yHOM YPOBHE, 4TO 3a
cotpyaoHukamn OKB TK Hagonro 3a-
Kpenunacb penyTaums «CneumaamcToB
no 6opbbe c nomexamu».

M BOT, nocne M3HypuTenbHOro no-
BTOPEHUS BCEr0O LMKIA yXe NponaeH-
HbIX paHee ucnbiTaHnin «Kaktyca» (Kak
Ha3eMHbIX, Tak U B cocTaBe 6ecnunoT-
Hbix CA), rockoMmnccmeri 6b110 NPUHATO
peLleHne 0 NPOAOIIKEHUN NNNOTUPYE-
MbIX MOJIETOB.

MepBoe Bpems 0N OOMNOSHUTENb-
HOM CTPaxoBKW MNPUMEHSINCE NATU-
KaHasbHble (BMECTO TpEXKaHaNbHbIX)
cuctembl «Kaktyc». Tonbko nocne He-
CKONbkMX cpabaTbiBaHW 6e3 3ame-
YyaHuii BbINO pa3peLleHo BEPHYTbCS K
OCHOBHOW TpexkaHaslbHOl cxeme, pa-
6oTalowen No MaxxopuTapHOMY NPUH-
umny («ronocoBaHmne» 2 u3 3). Takas
CXema CcoxpaHuiacb 00 HaCTOSILLEro
BPEMEHW, ABNAsSICb 6A30BOW A/ BCEX
nocnenyowmx moamdukaumn cucre-
Mbl 1 YCTPOWCTB APYroro Ha3HavyeHus.

MepBbI pa3 B NUAOTUPYEMOM MO-
nete «Kaktyc» Obll MCMONb30BaH Ha
kopabne «Coto3-3» ¢ leoprvem be-
peroBbiM. M XoTs nporpamma noneta
oKaszasiacb HEBLINOJIHEHHOW, Msrkas
nocagka npotuna 6esynpeyHo. C atoro
MOMEHTa CUCTEMA NPOYHO BOLLIA B CO-
cTaB kopabns. JleTaeT oHa 1 celyac.

3a 30 ¢ nuwHMM neT akcnyaTaumm
NPOM30LWI0 NnWb ABa 0TkKasa, KOTOo-
pble, K CHaCTbIO, HE NMOBMEKNN 3a COOOM
cepbesHblx nocneacteui. Cucrema
oTkazana 3 uioHa 1980 r. npu BO3Bpa-
weHun co ctaHuum «CanoT-6» coBeT-
cKkoro kocmoHaBTa Banepus Kybacosa
1 BEHrepckoro kocMoHasTa bepTanaHa
®dapkawa (Bertalan Farkas) Ha kopabne
«Co103-35», a Takke 14 aBrycta 1997 r.
npuv nocanke PpOCCUNCKNX KOCMOHaBTOB
Bacunus Umnbnunesa n Anekcarngpa Jla-
3yTkunHa Ha «Coto3e TM-25».3

Pa6oTta Hap «Kaktycom» 6bina oT-
JINYHOW LLKOJION AJ1 MOJIOA0r0 KOJeK-

3 BIMB Ne6, 2010, cTp. 35

MDOopyM * KHNM * APXVBbI
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Tnea. CnegylowmMm LIarom
cTano co3gaHne CUCTEMBI
«KBaHT» Onga obecne4yeHus
MACKOW Mocagku Ha no-
BEpPXHOCTb JlyHbl aBTOMa-
TUYECKMX  MEeXMIaHEeTHbIX
CTaHUUN, co3aaBaBLUUX-
ca B koHue 1960-x rogos
IH.BabaknHbim B HIMO um.
JlaBOYKMHa.

XKectkne TpeboBaHUs K
MaccorabaputHbiM  napa-
MeTpam annapartypbl 00y-
CNOBUNN  OOCTUXKEHNE UX

PEKOPAHbIX 3HAYEHMI, Aaxe
HECMOTPS Ha TO, 4TO «KBaHT»

Pob6ot «Manbiw» ans YepHobbiabckor ASC.

nomkeH obin pabotaTtb B OT-
KpbITOM KocMmoce. lNprvMeHeHne HOBO-
ro usgenua obecrneynno nocagky Ha
NMOBEPXHOCTb €CTECTBEHHOIo0 CNyTHMKa
3emnucraHumm «JlyHa-16» cnocnenyto-
LM BO3BpALLEHMEM Ha Hally MjaHeTy
C 0o0Opasuamu IyHHOro rpyHTa, a no3xe
— [ocTaBky Ha JIyHy camoxogHoro an-
napata «JlyHoxoa-1».* Elie ogHoM 0Co-
OEHHOCTbIO HOBOW CUCTEMbI AIBMsSiNIachb
BO3MOXHOCTb €€ (PYHKLUNOHNPOBAHNSA
yepe3s daken paboTatoLLero ABuratens.
[na akcnepuMeHTanbHbIX UccneaoBa-
HWIN 3TOro pexmnma BGbln 1Cnosib30Ba-
Hbl cTeHabl KB rmaBHOro KOHCTpyKTopa
pakeTHbIx asurartenen A.M.Ncaesa.

Brnocnencteum noaobHble BbICOTO-
MepHbIE CUCTEMbI MOSIBUINCL Ha Bep-
ToNleTax, KpbiaTbiX pakeTax, KOHTeu-
Hepax o 0eCaHTUPOBAHUS TSXENIOro
BOOPY>XEHWS!, MOPOANB HOBOE HAy4HO-
TEXHUYECKOE HanpaB/ieHne — co3pga-
HYe (OTOHHOWM TEXHUKU, KOTOpOe Cce-
rogHs asnsaetca ana ULHUW PTK ogHnm
13 OCHOBHBbIX.

* % %

Hanbonee O0TBETCTBEHHbIM 33[aHWN-
eM A5 UHCTUTYTa cTana paspaboTka
CUCTEM YMNPAaBJIEHUSI PYYHOM CTbIKOB-
KOW KocMun4yeckux kopabnen. B 1969 r.
nocnie HEeCKOJIbKUX CPbIBOB CTbIKOBOK
Ha opbuTe® M3-3a OTKA30B LUTATHOM
CUCTEMbI aBTOMAaTUKN FOCKOMWUCCUEN
ObIJ10 NPUHATO peLLEHME O NpeKpaLLe-
HUM NYCKOB A0 Tex nop, noka oHa He
6yneTt 3apes3epBupoBaHa ayonmpyio-
e cnucTemMoi ¢ ApyrumM nprHUMNOm
L0EencTeus.

OKB TK nopy4unu cpo4Ho obecne-

4BIMB Ne9, 2005, cTp. 28

5 Mocne yxe ynomsaHytoro nosnerta «Coto3a-3»
B oKTa6pe 1968 r., B xo4e KOTOPOro OH O0JKEeH
OblS1 COCTLIKOBATLCS C 6eCNUNOTHLIM «COI030M-2»
(BMBNe11,2007, cTp. 28), Heyaayeli 3akoH4MNach
TakXe NomnbITKa CTbIKOBKM ABYX NMUIOTUPYEMbIX KO-
pabneii «Cot03-7» n «Coto3-8» rogom nosxe.

PapguoynpaBnsemsivi

poboT-pasBenynK
(cnpaBa — nysbT ynpasaeHus) 4715 rnovcka

PaanoakTuBHbIX 00ObLEKTOB, 000PYAOBaH-
HbIVi raMma-s10kaTopoOM Y MaHWIMySIITOPOM C
JI€TEKTOPOM VOHU3VPYIOLLErO U3JTYHEeHUs] 1
TPEMSI TENIeBU3VIOHHBIMY KaMepamu.

YUTb BO3MOXHOCTb Nnepexoa K py4Hom
CTbIKOBKE B Cjlydae OTkasa aBToMa-
TUYEeCKON cuctembl. B makcumanbHO
cxaTble Cpoku Obiia paspaboTaHa
opurrnHanbHass GOTOHHAs Cxema, Hau-
6onee obecneyeHHas K TOMy BpeMeHU
COOTBETCTBYIOLLEN 31EMEHTHOI 6a30M.
MpUMepHO Yepes rof, ee CMOHTUPOBA-
JIN Ha [0JITOBPEMEHHON opbuTanbHON
ctaHumn (4OC). Hoeasa cuctema nsme-
psina 1 BblaaBana Ha nysbT KOCMOHaBTY
B CTbIKYIOLLEMCS CO CTaHumeln kopabne
«Co103» 3Ha4YeHust JanbHOCTU, OTHOCU-
TENIbHOW CKOPOCTU U OTHOCUTESbHbIX
yrmoB opueHTaumn. Ha akpaHe nynbrta
B KOOpAMHaTax «AafibHOCTb-CKOPOCTb»
BbICBEYMBAsIACb TOYKA, COOTBETCTBYIO-
Las NnoJsiokeHuto kopabns, U HAHOCWUII-
Ccsl Kopuaop, Nno KOTOPOMY KOCMOHaBT
«BBOAWJ1» 3Ty TOYKY B Ha4ano koopau-
HaT, 4TO O3Hayasio BbINOJIHEHNE oOre-
paumn cTbikoBKM. OOHOBPEMEHHO He-
obxogmmo 6bl10 06ecneynTb HyneBoe
3Ha4YeHne OTHOCUTESIbHbLIX YIIOB Opu-
eHTaunn.

Hosown 3apayein GOTOHHOMN TEXHU-
KM CTasio N3MepeHne MaccoBoro pac-
Xo4a KOMMOHEHTOB Tonmea. B 1972 .
ons gHenpornetposckoro Kb «KOxHoe»

BMNB
Aekabpb 2012




NCTOPWS KOCMOHABTUKIA

Obina pa3paboTaHa cucTeMa KOHTPOSA
POBOTOTEXHUIEEKWE \ \ . 1 X pacxona TonsineBa B ABUratesiax HoBou
KOMIITIEKCD . : = Mowcxnoxankibix » ) MEXKOHTUHEHTaNnbHOW  Gannunctuye-

: umuumal{,m : - il CKO pakeTbl, MNO3BONMBLIAS YBENU-

ramma-nanyse

YyuTb JanbHOCTb ee rnoneta Ha 25%.
PazBuTtrem atoro HanpasneHus ctano
NPON3BOACTBO  YHUKAsIbHbIX CUCTEM
M3MEPEHNSA MaCcCOBOro pacxona un ga-
30BOIro cocrtaBa MHOIOKOMIMOHEHTHbIX
XNOKOCTEN, BKOYas HEPTb, a Takxe
obbema pasnnyHbIX XUOKOCTEN B TO-
MJNBHbIX M MACISiHbIX 6akax 1 T.n.

Ha py6exe 1960-1970-x ropos
ONsiITb X€e AN KOHCTPYKTOPOB 13 [JHe-
nponeTpoBcka Obifia co3aaHa cuctema
rnomcka rosnoBHbIX Yacten (IM4) pakert.
B Hux nomewancs n3oTonHbI NCTOY-
HUK ramMmma-uasnyyeHusi, CnocoOHbI
paboTtaTtb nocne bblX YAAPHbLIX W
npoyux Bo3gencTeuin. PanoH npepn-
nonaraemMoro nageHusi CKaHMpoBaCcs
HN3KoneTawmm BepToJsIeETOM C raMmma-
nokatopom. B xope Bcex mcrnbiTaHui
'Y obHapyxunBanucb MeHblle 4em 3a
yac. 3agada ycrnoxHsanach B Tex cny4ya-
X, Koraa nageHne npoucxoansno B 60-
JI0TO 1NN B BOAY, FOE U3NTy4EHME OT UC-
TOYHMKA 3HAYUTENLHO ocnabnanock. B
Xo4e BbIMOJIHEHNA 3TUX pa60T B TeMa-
Tuke LUHNN nosBunocb HOBOE Hanpas-
JlieHne — pa,D,VIaLlMOHHbIIZ MOHUTOPWUHI
1 pa3Beaka.

MHcTUTyTOM ObINN Takxe paspabo-
TaHbl CUCTEMbI YrpaBieHns 60pTOBOWA
3HEPreTMKoM KOCMUYecknx kopabnen,
CUCTEMBI XWN3HEODOECNEYEHNA N KOH-
TPONS TrepMEeTUYHOCTU KOCMMUYECKUNX
annaparos.

OpHoli 13 rmaBHbIX obnacTteit uc-
cnepoBaHuin n padpabotok OKB TK
cTana pobotoTexHuka. PaboTbl B 3TOM
HanpaBfeHun Havanmcb B 1968-1969
e C CO30aHus CUCTEM YNpaBliEHUS
MaHUNynsaTopaMy MNOABOAHbLIX anna-
patoB WHcTUTyTa okeaHonormn Aka-
nemumn Hayk CCCP mn BM®. Camoii
OTBETCTBEHHOW MpUKNaaHoOW paspa-
60TKOI MO POOOTOTEXHUKE B Havane
70-x rofoB cTano co3gaHme CUCTEMBbI
6opToBbIX MaHunynaTopos (CEM) gns
KOCMU4eckoro kopabnss MHOropaso-
BOrO MCMonb3oBaHus «bypaH».6 WUx
OCHOBHOE Ha3Ha4YeHne — BbINOJSIHEHME
NMOrpy3o4HO-Pasrpy304HbIX Onepauuni
Ha OKOJI03eMHOW opbuTe, BKIIKOHAsA N3-
BJieYeHue 13 kopabns 1 BbiIBEAEHME HA
opbuTy nonesHoi Harpysku, 3axeat
CBOOOOHO [ABMXYLLMXCS MO opbuTte
0OBLEKTOB 1 MOMELLEHNE MX B FPY30BO
OTCeK, a TakKXe BbINOJIHEHNE 0I'I€p3.LI,I/II7I

5BMB Ne11, 2008, cTp. 28
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WMHCMNEKUNN, TEeXHNUYeckoro o6Cnyxum-
BaHUA N peMOHTa CMYyTHUKOB. B cocTtaB
CBM Bownu pgBa LWECTUCTENEHHbIX
LWAPHMPHBIX MaHUNynaTopa AJNHON
15 M, pasmeLleHHbIX No bopTam Kopa-
6219 C OBYX CTOPOH rpy30BOro OTCEKA,
nynbT yNpaBfieHns, a Takxke ABe nepe-
Jaloume TenekaMmepsbl, UMeEoLLmMe aBe
cTeneHnm nogBM>XHOCTW.

Co BTOpOI nonosuHbl 1986 . kon-
NEKTUB MHCTUTYTA 3aHmmascsa paboTa-
MW MO NNKBMAAUMM NOCNEeACTBUNM aBa-
pun Ha YepHobblnbckor ASC. Bbino
C034aH0 NoNTopa AeCATKa MOOUbHbIX
po6OTOB 4519 U3y4EeHUs pagnauoOHHOM
06CTaHOBKN 1 OYUCTKM CTaHLUMM OT pa-
AnoakTneHoro mycopa. OKosio AByXCOoT
COTPYAHMKOB MHCTUTYTA C MioHsA 1986 .
no anpenb 1987 r. ¢ nNOMOLLBIO 3TUX an-
napaTtoB obcnepoBanu 6onee 15 ThiC.
M2 1 OYUCTUN OKOJIO 5 ThIC. M2 Hau-
6onee 3apaxxeHHOM 4YacTu TeppUTopuUmn
cTaHumn,

Mocne 3aBeplueHnst paboT Ha Yep-
HOObINbCcKOM ASC Oblna paspaboTaHa
KOHLENUMa pasBuTUS 3KCTPeMasbHOM
poboToTexHukn. OAna LUHUW PTK aTa
TemaTuvKa cTtana OgHOM U3 OCHOBHbIX.

Py6ex 1980-1990-x rogos (aa, no-
xanyi, u sce 1990-e roabl) Obin Hener-
KUM 09 KONNnekTnBa MHCTUTYTA, Kak n
ons Bcen ctpaHbl. Cokpalwianocb ¢pu-
HaHCMpOBaHWe, NPULLIOCb O0TKa3aTbCs
OT MHOTMX BaXHbIX HaMnpaeneHuii pabo-
Tbl. Hanpumep, B Hayane nocnegHero
pecatunetns XX Beka Obina cBepHyTa
nporpamma «bypaH» — ogHa 13 cambix
APKNX CTPaHWL, COBETCKOM KOCMOHaB-
TUKN, B KOTOPOW KONNEKTUB UHCTUTYTA
Cbirpast He NMoCNeaHIo POslb.

CerogHsa ULHUM PTK npogomkaeT pa-
60TaTb Ha POCCUINCKIMIA KOCMOC, MPUYEM
B NocneaHve Tpu-4eTbipe roga 06bLeMbl
paboT CyLLLeCTBEHHO BO3POC/IN.

B Ttemartuke WHCTUTYyTa MOSIBUSIUCH
paboTbl, CBSAI3AHHbIE C AUCTaHLMOHHbLIM
3oHaupoBaHmemMm 3emnn.” B nocnea-
Hee BpeMS 3TO HanpaB/ieHMe CcTano
0CODEHHO akTyanbHbIM. MOHUTOPUHT
aKkBaToOpuM MOPEN N OKEAHOB C LENbIO
onpeneneHns nx 3arpsa3HeHHOCTU, Bbl-
SIBNIEHNE 3aKOHOMEPHOCTU CE30HHbIX
konebaHuii ypoBHel pek 1 03ep, one-
paTMBHOE OMOBELLEHME O MOXapoonac-
HOM 0OCTaHOBKEe, MNPOrHO3MPOBaHME
rPAAYLWNX CTUXNIAHBIX 68 ACTBUA — BOT
[aneKko He MoJsHbI NepeYeHb Toro, 4To
cerogHs MOXEeT AgaTb Ham Kocmoc. B
LUHNN PTK cosnaH v ycrnewHo dyHkK-
umoHupyet UeHTp npuema un obpa-
60TKM CMNYTHUKOBOM WHbOpMaumn (c
60pTa He TOJIbKO POCCUMCKMX, HO 1 3a-
PYOEXHbIX CMYTHUKOB), MO3BOJNSAOLLMNN
pelaTtb 9TV 3a4a4n.

B obnactu akcTpemMasnbHon poboTo-
TEXHMKM CO3[al0TCA M MOCTaBnsoTCS
3aKka3ymkamMm KOMMJIEKChl paamaunoH-
HOW pa3BeaKN HOBOrO MOKOMEHUs, No-
3BOJSISIIOLLIME BECTU MOUCK U onpepe-
NSiTb MECTOMOJIOXEHME N MapameTpbl
JIoKasIbHbIX MICTOYHWKOB ramMma- 1 Heil-
TPOHHOIO M3nyyYeHnss — kak ¢ 6opTa
neTaTesnbHbIX annapaToB, Tak U C Ha-
3eMHbIX TPaHCMOPTHbLIX cpeacTs. Ha-
3eMHble POOOTOTEXHNYECKNE CUCTEMbI
NMO3BOJISAIOT OCYLLLECTBAATL 9BaKyaLNiO
OOHapYXEHHbIX  UCTOYHMKOB  U3NY-
yeHus. B none 2000 r. Tako poboT-

7 BINB Ne7-8, 2009, cTp. 17

KOCMOHABTUKA

paseen4uK 6bin MCNONb30BaH B ropoae
IpO3HbIN Npu npoBeaeHnn MuHnctep-
CTBOM MO YpPE3BblHANHBLIM CUTyaLUAM
cneuonepauum no noucky n 3aBakya-
LN BbICOKOAKTMBHbIX MCTOYHUKOB pa-
ETIT R

B c¢BA3M C npuHUUNUanbHON
Hay4YHO-TEXHMYEeCKOM TeMaTUKon pa-
60T Ha 6a3e MHCTUTYTa NoYTU C ca-
MOro Hayana ero gestenbHocTun bbina
opraHmaoBaHa NoAroToBka COOTBET-
CTBYIOLLMX KaapOB, B TOM YNCIE BbIC-
wen kpanudukaunmm, opraHmM3oBaHa
kadenpa TEXHNHECKON KNOEPHETUKN,
B 1984 r. ocyuwecTBMBLIAA BbIMYyCK
VHXEHEepPoOB Mo poboToTexHuke. B
pnanbHenwem Ha 6ase UHUWM PTK
BO3HWK uenbln pakynsteT Monntex-
HMYECKOro yHUBEpcuUTETa B coOcCTa-
Be Tpex kadenp: «MexaTpoHuka u
poboToCTpoeHue», «TenemaTmka» u
«IHTerpnpoBaHHbie KOMMbIOTEPHbIE
TEXHONIOTUN B TMPOMBbILLIEHHOCTUN>.
OcobeHHOCTb y4ebHOro npouec-
ca — MakcumanbHoe npuobuieHue
CTyOeHTOB K paboTe B nabopartopu-
AX MHCTUTYTa: cnepeBa — B nopsag-
K€ BbIMOJIHEHUSA MNAHOBbIX HAy4YHO-
nccnepoBatenbckux — paboTr  nopg
PYKOBOACTBOM OMbITHbIX COTPYOHU-
KOB, 3aTeéM — B Ka4eCTBe COBMECTU-
Tenen, TEXHUKOB N MHXEHEPOB.

Pa3paboTkn MHCTUTYTa CTabUibHO
Nosb3yKTCS CNPOCOM, Ero COTPYAHUKMN
YCMELIHO peLualoT HOoBblE, BCe Oonee
n 6onee cCnoxHble 3agayu, pas3BuBas
BaXXKHble AN11 CTPaHbl OTPACAU HAYKN U
nomoras Poccuu octaBaTtbCs Ha nepe-
[0BbIX pybexax Hay4HO-TEXHUYECKOro
nporpecca.

BbecrmmAoTHBIV 1HATTA
OTIPABMUACS B TPETUH IIOAET

11
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nexkabpsa 2012 r. 8 18:03 UTC ¢ nnowankm SLC-41
ctaHumn BBC CLLUA «Mbic KaHaBepan» OCyLLECTBIEH
nyck paketbl-HocuTens Atlas 5 ¢ MuHu-warttnom X-37B-

OTV-3. Kak n B
cnyyae ¢ npepnbl-
OyLymMin 3anycka-

MW BOEHHOT 0 6ec-
nunoTHmka X-378,
COCTOSIBLUMMUCS
B anpene 2010 .’
n mapte 2011 r.,2
Leflb  HblHELWHEN
MUCCUN He pas-
rnawaeTcs.

"BIMB Ne5, 2010, cTp. 28
2BIMB Ne3, 2011, cTp. 16

OTcpouka cesA3a-
Ha C BeayWMMCs
paccnegoBaHu-
eM oTka3a [ABu-
ratens, KOTOPbI
npouaoLlen B
npeagbigyuem
nonete.®

SBMB Ne11, 2012,
cTp. 29

Caeayrommm moaet «AparkoHa»
OTAO>KEH Ha MeCs1J

KaK 3aaBunu npeactasmutenu NASA, cneayowmniin ctapt
pakeTbl-HOcuUTens Falcon 9 ¢ aBTOMaTnM4yeckum Ko-
pabnem cHabxeHus Dragon C LeNnblo JOCTaBkM rpy30B
Ha MexXayHapoaHyld KOCMUYECKYIOD CTaHUMIO nepeHe-
ceH. OxupaeTcs, 4To 3anyck 6yaeT ocyuwectsneH 1 map-
Ta (MepBOHa4YanbHO OH Obll HAMEYEH Ha KOHeL, AHBapS).
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Cesepnaa Kopes scrynmaa
B <KOCMMYECKHUI KAYO»

1 2;1e|<a6pﬂ 2012 r. B 00:49 UTC ¢

CEBEPOKOPENCKOro  KOCMOOPO-
mMa Coxa (npoBuHuus [xeHaH-TTykTo)
OCYLLECTBMIEH MyCK pakeTbl «blHxa-3»
(«<MneyHbIi  TyTb-3») €O  CNYTHUKOM
«KBaHMEHCOH-3» («fpkas 3Be3pa-3»).
B 00:59 UTC kocmuyeckuin annapar oT-
DEenucsa OT NOCNEeAHEN CTyneHn HOCU-
TENs 1 BbILLES HA OKOJIO3EMHYIO OPOUTY
C napameTpamu: HaklioHeHne — 97,4°%;
nepvion obpaweHns — 95,485 MUHYT;
MWHUMAJIbHOE PACCTOSHME OT MOBEPX-
HocTn 3emnu (B nepuree) — 499,7 kwm;
MaKkCUMaJsibHOE PacCTOsIHME OT MOBEPX-
HocTn 3emnu (B anoree) — 584,18 km.
Taknm obpazom, Kopelickas HapogHo-
Hemokpatuyeckasa Pecnybnuka BcTy-
nuna B «bonbLuoi KocMuyeckunin knyo»,
CTaB ero AecATbiM YIEHOM (paHee Koc-
Mudeckuvun gepxasamn ctann CCCP/
Poccusa, CLUA, dpaHumsa, AnoHns, Ku-
Tan, Benukobputanus, nons, Uspannb
1 VpaH) n onepeayms CBOEMO KOXXHOIO CO-
cena — Pecny6nuky Kopes.

Panee KHP cobupanacb OTnoXxuTb
CTapT pPakeTbl B CBA3W C TEXHUYECKNMU
Henosaakamum, HO 3aTeM NMpou3Besa ero
B HaMe4YeHHbIN CPOoK. [epen aTnm 3anyck
cnytHuka «KBaHMEHCOH-3» OCyLLEeCT-
Bnancsa 13 anpens 2012 r. 9ta nonbITka
OKOHYMIACh HEeyJa4yen — MEHEE HYEM Ye-
PE3 MUHYTY NOCJIE CTapTa pakeTa pas3Ba-
JNnacb B BO3OyXe BO BPEMS OTAENEHUS
nepBow cTyneHn. Ee 06110MKU 1 CNYTHUK
ynanu B >)Kentoe mope B 165 kv k 3anany
ot Ceyna. B otnvyve ot npeapiayLmx ny-
CKOB CMYTHMKOB CEPUM (COCTOSIBLUMIXCS
31 aBrycta 1998 r. v 5 anpens 2009 r."),

" BIMB Ne4, 2009, cTp. 17

B cesepokopevickom L YTle.

BN
2012 nexabpb

oTpaboTaBLUen
Nepeom CTyneHun

Cxema HayaslbHOU cTaauy rnosaeTa.

Korga obobaBnsnock 06 yCrnewHoM Bbl-
BOAE annapata Ha opOuTy, HO MeXay-
HapodHble cpencTea HabnooeHUs 3a
KOCMMYECKMM MPOCTPAHCTBOM €ro Tam
He perucTpupoBann, 3Ty Heypady Ce-
BepHas Kopes npunaHana.?

3anyck cnyTHYKa, a Takke BBOS, B 3KC-
nsyartaumio HOBOro Tuna HocuTesns (¢ Mo-
ONPUUMPOBAHHOWN TPETLEN CTYMEHbIO) U
BTOPOro B CTpaHe KOCMOoApoMa MnaHu-
poBanM NPUYPOUUTL K LUMPOKOMAacLUTab-
HoMy npasaHoBaHuio B KHAP 100-netus
CO [iHS1 POXAEHWs ee ocHoBaTens 1 nep-
Boro npeauaeHTa Kum Mp Cena.

CornacHo HeCKOJIbKMM COOBLLEHUSIM
CEBEPOKOPENCKNX  NHPOPMALMOHHbIX
areHTcTB, «KBaHMEHCOH-3» sBnseT-
Csl annapaToM Hay4YHO-TEXHWNYECKOro W
npuUKIagHoOro HasHadeHus maccor 100
kr. OH BypeT nepenaBaTth JaHHbIE B Oe-
LMMETPOBOM Aunana3oHe 1 BNOEOrNnOoTOK
B X-Omana3oHe B TeyeHue ABYXJIETHEro
NJaHOBOro Cpoka CiyxoObl. MNonyyaemblie

2BMB Ne3, 2012, cTp. 29

* O6nacTb nageHns
obTtekartenein <~
MNONE3HOM Harpy3Ku

Otoenenve
oTpaboTasLuen
BTOPOW CTYyMeHn

O6nactb
nageHns BTOpon
CTyneHu

Crapt «blHxa-3».

MM JaHHble MOryT ObiTb MCMOJSIb30BaHbI
[J1s COCTaB/IeHMs1 MPOrHO30B MOrofbl,
OLEHKW MOCNeACTBUM CTUXUNHBIX Oef-
CTBMIA N 3anacoB MOJIE3HbIX MCKOMae-
MbIX, MOHUTOPUHIa COCTOSIHUSA YpOXKas,
JIECHbIX 1 OPYIUX MPUPOOHbIX PECYPCOB
cTpaHbl. Mo coobuweHuam LITAK, cnyT-
HWK TaKOKe JOMKEH NepeaasaTth Ha BECb
MUP NecHn o Boxasx Knum Mp CeHe un
Kvm YeH Upe. Annapat 6ynet ynpas-
NATLCA U3 LI,eHTpaanoro KOMaHOHOIro
NyHKTa ynpaBieHns NoIeTOM, Haxoas-
werocda B 50 kM oT xeHbsaHAa.

http://universemagazine.com
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Photo: Korean Central News Agency



NOBTEABCKASZ ACTPOHOMIIS
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AcTepoupHble  OKKynbTauum U
conuxeHus c Semneit. Bevepom 1 peB-
pansiactepounpXokynea (14566 Hokule’a)
3aKkpoeT 3Be3ay 6-11 BennunHbl HIP 39271
Ha rpaHuue coseesamn Manoro lNca n
Paka. 310 siBNneHne ¢ Hamnbornbluel Be-
POSITHOCTLIO ByaeT HabnoaaTbes Ha Ky-
PUNLCKMX OCTPOBAX, B IOXHOM YacTn Ca-
XanunHa v MprmopcKoro Kpasi.

B Houb ¢ 13 Ha 14 deBpanga Ha tore
YuTrHCKOM 0BNacTy HU3KO Hapg, ropu-
30HTOM MOXHO YBUAETb OKKYNbTALMIO
3Be3pbl 8-i BennymHbl HIP 28190 B co-
3ge3gmm  OpuoHa 60-KnIoMeTpoBbIM
acTepomgom BunbrenbmmnHa (892
Wilhelmina). NpooonxnTensHOCTb SiBfe-
HUSt MOXET NpeBbicUTb 10 cekyHn,

20 deBpang actepous JlaBoHHA
(1401 Lavonne) 3akpoeT 3Be3ay 8-1i Be-
nmunHbl HIP 39507 B co3eespnn Paka.
lMonoca BEPOSATHOrO MOKPbLITUS MPOW-

neT yepes3 TagXMkUcTaH n TypKMEHUIO,
a TakxXe Mo I0XHOM YacTh Y3bekncraHa
n AzepbangxaHa.

15 deBpans coctouTcs cONMxXeHne
C Hawen nnaHeTon actepoumpa 2012
DA14 po paccTtosiHusa meHee 40 TbIC. KM.
OTO caMoe TeCcHoe 13 NoaoOHbIX cOm-
XEHWIN, NPEeACKa3aHHbIX K HACTOALLEMY
BpeMeHN. HecmMoTps Ha To, 4TO pa3mep
«HEOGeCHOro kamHsl» cocTaBnseT (no
pasHbIM oueHkam) oT 40 no 70 m, B Teue-
HWE NPUMEPHO Yaca ero BUAMMbIN 61eck
6yneT npesbiwaTh 8-10 3BE3AHYIO BENN-
YMHY, 4TO NMo3BONUT 6e3 Tpyaa Habnio-
[aTb ero B Hebonblune nobuTenbckme
Teneckonsl 1 GuHokNn. MakcumanbHas
CKOPOCTb ABMXEHUSI 0ObekTa Ha POoHe
3Be3[ AOCTUrHeT no4ytn 50° B yac. Haum-
6onee 6GnaronpuaTHbIE YCIOBUS ANs Ha-
6104eHVIA NponeTa acTepomaa cnoxar-
cs B Adpuke, EBpone n 3anagHom yactm

A3uu; ero nonoxeHve Ha Hebe B 0aViH U
TOT )X€ MOMEHT BpeMeHUN ByOeT CUNbHO
3aBUCETb OT MECTOMOJIOXKEHUS KOHKPET-
Horo Habnoparens.

BeuepHuin Mepkypuir. [lepsbii B
HacTynaroLemM roay nepuos BUaMmMocTm
CaMoO MasieHbKOM MNNaHeTbl HaYHeTCs
BO BTOPOW Heaene ¢pespans v NpoamT-
cs 00 KOHUA Mecsaua. Mepkypuia byoet
MOSIBNSATLCSA BCKOPE MOCSIE OKOHYaHWS
BEYEPHMX HAaBUTAUMNOHHBIX CyMepekK He-
BbICOKO Hag, 3anagHbiM TFOPU30HTOM,
MakCUMasibHOE YITIOBOE YyAaleHne OoT
CosnHua (BOCTOYHAs anoHraums) oxxmaa-
etca 16 deBpans. Beuepom 8 dpeBpans
COCTOUTCS ero coeauHeHve ¢ Mapcowm;
nnaHeTbl Ha Hebe OyaeT pasaensTb YyTb
OonbLue YyeTBepPTU rpaayca. Eule oaHo nx
COeONHEHNEe — He Takoe TECHOE — Mpo-
nsonaet 25 peBpans, B MEHEe yaayHbIX
YCNOBUSIX AN HAOMIOAEHWIA.
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Okkynbtaums 3Be3gbl HIP 39271 (o =
801m51%, 8 = +8°54'51") actepongom Xoky-
nea (14566 Hokule’a) 1 pespans

Okkynbraumsi 3Be3abl HIP 28190 (o =
5n57m28s, & = +5°00'05") actepovaom Busib-
renbmuHa (392 Wilhelmina) 13 ¢peBpans

e ® gigyn
«® i

*.808™ *

r ’ .. .g Eo. *

OkkynbTraums 38e3abl HIP39507 (a.=8"04"30s,
8 = +13°46'28") actepovaom JlaBoHHa (1401
Lavonne) 20 ¢peBpans. KoopanHatsl Ha 3rioxy
2000.0. Aetanu aBreHunii — B TEKCTE

KaneHgapwb actpoHomunyecknx coboimuin (pespans 2013 r.)

1 9:40 Actepong Xokynea (14566 Hokule'a,
18,5™) 3axpbiBaeT 38e3ay HIP 39271 (6,2™)

2 0" NyHa (P = 0,67) B 1° towHee Crnkn
(o Aesbl, 1,0M)

3 10" NyHa (P = 0,52) B 4° toHee CaTypHa
©,5m
13:55 NyHa B pase nocnegHen 4eTBepTn

4 21" Mapc (1,2™) B 0,5° tomHee HentyHa
(8.0M
21-23" N\yHa (P = 0,35) 3aKpbiBaeT 38e34bl
®! (3,9 n ®? (4,3 CkopnroHa ana Habnto-
paatenen 3abarikanss, MNpnamypba n Mprmop-
CKOro Kpas

5 8"NyHa (P =0,31) B 5° ceBepHee AHTapeca
(oo CkopnnoHa, 1,0™)

6 Makcnmym  6Bnecka gonronepriognyeckon
nepemeHHon 3s8e3apl R Bogonen (5,8™)
21-23" NyHa (P = 0,15) 3arpbiBaeT 38e3ay
p Crpenbua (3,8™). ABneHne BrnaHo B 3aban-
Karnbe

7 2-4"NyHa (P = 0,13) 3aKpbiBaeT 38e3ay 21
Crpenbua (3,8™) gna HabniogaTtenen toro-
BOCTOKa YKparHbl n eBponenckon Yyactn PO

MopyM * KHUMM

% APXVBLI

12" NyHa (P =0,11) B neprree (8 365313 kM
OT LeHTpa 3emnn)
23-24" NyHa (P = 0,07) 3aKpbiBaeT 3834y
43 Crpensua (4,9™). ABneHne BnaHo B Lien-
TpanbHor Cnbnpn n Ha BocToke KasaxcraHa

8  17"Meprypnii (0,8™) B 0,3° ceBepHee Mapca

9 10"NyHa (P = 0,01) B 5° ceBepHee BeHepbl
(=3,97)

10 7:20 HoonyHne

11 9"NyHa (P =0,02) B 5° ceBepHee Mapca (1,2™)
15" NyHa B 4° ceBepHee Mepkypna (-0,9™)

13 13" NyHa (P = 0,12) B 4° ceBepHee YpaHa
(5.9m
18:05 Actepong BnnbrensmnHa (392
Wilhelmina, 14,5™) 3axpbiBaeT 3Be3gy HIP
28190 (7,9™)

15 19:25Actepong 2012 DA14 (7,6™) 80,0002
a.e. (35 TbiC. KM) OT 3emnn

16 21" Mepryprii (-0,5™) B Hanbonbluer BOC-
TOYHOM 3noHraunn (18°08")

17 20:30 NyHa B dpa3e nepBon 4eTBepTH

18 11" NyHa (P = 0,56) B 2° toxHee HOnnTepa
(-2,47)

20" NyHa (P = 0,59) B 3° ceBepHee Anbae-
6apata (o Tensbua, 0,8™)

23" CatypH (0,5™) NpoxoanT KoHPHrypaLyio
CTOAHNA

19 7"NyHa (P =0,64) B anoree (8 404475 kM oT
LeHTpa 3emnn)

20 15:55-16:00 Actepong NasoHHa (1401
Lavonne, 16,0 3axpbiBaeT 38e3gy HIP
39507 (7,8

21 7" HentyH B BepxHeM coegnHeHnn, B 0,5°
toHee ConHua

22 21" Meprypnii (0,8™) npoxoanT KoHPHrypa-
Lo CTOAHNA

25 8" NyHa (P = 0,99) B 6° toHee Peryna
(o NbBA, 1,3M)

20:25 MonHonyHne
22" Mepkyphii (1,9m) B 4° ceBepHee Mapca
(1,2

28 16-18"NyHa (P = 0,90) 3aKpbiBaeT 3834y
[Oesbl (4,7™) ana Habnogatenen 3abarkanba,
[anbHero BocToKa, tora AkyThn

Bpema scemnpHoe (UT)
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48
@L‘; MocnepnHsis yetBepTse 13:55UT 3 deBpans
HoBonyHue 07:20 UT 10 deBpans

MepBas 4eTBEPTH 20:30UT 17 deBpans

MonHonyHue 20:25UT 25 deBpans

Bua Heba Ha 50° ceBepHOW LUNPOTLI:
1 deBpansg — B 23 yaca MECTHOIO BPEMEHM;

15 deBpans — B 22 4Yaca MECTHOIO BPEMEHU;
28 ¢peBpana — B 21 yac MECTHOro BpeMeHu

MonoxeHus JIyHbl gaHbl Ha 20"
BCEMUPHOr0 BPEMEHM yKas3aHHbIX Aat

YcnoBHble 0603HaYEHUSI:
= paccesiHHOe 3Be34HO0e CKOorieHne
@ LWapoBOe 3BE3HOE CKOMJieHne
© ranakTtvka
7 Bnddy3Haa TYMaHHOCTb
— 3KIMMTMKA
HebecCHbIn 3KBaTOpP

1 . ol ' 5 —
‘?‘i" '7 3 “‘7( goHHA (8 '5)1343#1:9“;
; v 2 .OQ_TL—-

g - @ M67 22.02 .

* ¢1.02

lNonoxeHunsi nnaHeT Ha opbuTax /,__,_\’ i 0 5

B ¢peBpane 2013 r. . \' i Kyne.a/ o
4 | Mpoumon

Jemns
—
Mepyr
&
; — Mapc ’{
Bewepa w7
o
"._\plrnrig 5 NP .
Carypre Ypans e 1, KOMH&C
HE‘HJ‘y;i &
Firiyron Mnnioctpauum

\ = Amutpua Appawesa

B8MB http://universemagazine.com

2012 nexabpb




MDOopyM #* KHNM * APXVBbI

BuaumocTb nnaHer:
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NOBVITEABCKAS ACTPOHOMIAS

avepes A ORI CAGCICCE BEIMPOPOIMCLIIA G

A Mo MHeHUI0 60/IbLLUNHCTBA 3HATOKOB 3BE3HO0 HE0a, N3 BCEX €0 KPacoT, BUANMBIX 3UMHVMM HOYaMU, CAMbIMU MPUMEYaTE /TbHbIMU CIeAyeT
cumntars [Mnesabi v bonbiuyo TymaHHocTe OpuoHa. lNocnenHsss umeeT B U3BeCTHOM katasiore LLlapns Meccobe nHaekc M42 v npescrasnisieT co-
60/ camyto sipkyto obnacTb 3Be340006pa3oBaHusi Ha 3eMHoM Hebe (BINB Ne11, 2007, ctp. 4). raHTckne obsaka rbliv v ra3a oTpaxaroT CBET
CcOPMUPOBABLUNXCS N3 HUX 3BE3/ N CaMy CBETSTCS M0 BO3AEHCTBUEM X MOHU3VPYIOLLEro naaydyeHunsl. Mexs3Be3aHbii BOAOPOS U3Jy4aeT B
XapakTEPHbIX CMEKTPaIbHbIX JIMHUSIX Ho (kpacHbIi uBeT) v HB (cuHe-3eneHbiii UBET), kucioposn — B 3es1eHov ivHum Olll. Oba aTvx oTTeHka npe-
KpacHO BUAHbI HA NMPEeACTaBI€HHOM CHUMKE, MO3BOJISIIOLLEM TaKXe 104yBCTBOBAaTH 00bEM 3TOro 06,1aKa U MOHSITh, YTO Mbl 3ar/1s4bIBAEM BIilyOb
CcB0OE06Pa3Horo «38€34H0ro KOKOHa», C/ly4ariHbiM 06pa3oM «pacKpbIBLIErocs» B HaLly CTOPOHY. CTpyv ra3a, BUAMMbIE Ha CHUMKE, Pas/ingyvMbl
B TEJIECKOIbI C AnameTpom obbekTuBa cabile 80 MM, 6onee cnabbie aetaam — ¢ aneptypovi ot 100 mm.

< lnesabl 0603Ha4eHbl B kataaore Meccbe HoMe-
pom 45 v 9BASIIOTCS ero spYailuiM 06bEeKTOM, NMEes
cyMmapHbivi 6ieck okosno 1,5". OHM npeacTaBasiioT
coboii cpaBHUTE/IbHO MoJiogoe u 06/mM3koe pac-
CesIHHOe 3BEe3[HO€ CKOMJIeHne, pPacrooXeHHOe
B co3se3aun TesnbLa v U3BECTHOE B HapoAe Kak
«Ctoxapsbl», «Cemb Cectep» nnm «ManeHbkuii KoB-
wuk» (BB Ne8, 2008, ctp. 4). Ero ot/im4HO BUAHO
HeBOOPYXeHHbIM rna3zom. OcTpoe 3peHue no3Bossi-
eT pas3nynTb 34echb A0 AecsTka 3Be34, a OUHOKIIb
roka3biBaET r04TH COTHIO. DOTOCHUMKM Xe, 0Co-
OEeHHO C AINTEsIbHbIMU 3KCMO3NLMSIMY, BbISIBASIIOT
Brnieqarnsowme «ksybbl» blI€BOV TYMaHHOCTU, B
KOTOPYIO MOrPYyXeHO CKOMJIEHNEe — OCTarku MeX-
3Be3/HO Marepumn, N3 KOTopok OHO 06pa30BasoCh.
lony6oBarbivi UBET TYMaHHOCTEV OObSICHIETCS TEM,
4YTO OHU OCBELLEHbI Ir0/TyObIM CUSHUEM MOJIOAbIX M0~
psi4mx 38€34.

O6a cHumka caenarbl Opvem OceeBbiM (B Ha-
crosuee Bpems npoxuveaetr B CLUA) ¢ nomoLbo
Teseckona-pegpakropa Astro-Tech 106LE (D = 106
mm, F=700 mm). N30bpaxeHne M45 cuHTesnposa-
HO C/I0XeHNeM 47 KafpoB C 5-MUHYTHOM 3KCMo3nLmn-
evi, oTCcHsTbIX poToannaparom Canon 60D (1SO800),
n3obpaxeHne M42 — 30 kaapoB ¢ 7-MUHYTHOW 3KC-
noauumeri n 30 kaapos ¢ 0OAHOMUHYTHO, ¢poToanna-
part Canon 20D (1SO800).
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DAHTACTIIKA

fovmartb yaau

Mavik lfennpuH

Beqepom, epnBa passenu koctep, Ctun-
BEHC B O4EPEHON pas 3asiBuJl, 4TO
OHU — KPETUHBbI.

— Tpw KpeTUHA 1 NAMOTKA, — YTOYHWI
CtmBeHc. — MNpocTu, YTO NOMSIHYI B MyX-
CKoM popae, — obepHyrncs oH K [lope.

— Hwyero, Tebe npocTuUTENBHO, —
[opa un3Bnekna n3 prok3aka MNakeT C
Kpyrnow, MNpuaMpyYMBO €ro ocMmoTpena
M NPUHANacb OTChbINaTb COAEPXUMOE B
KOTenok. — KpetnHam, 3Haellb v, Npu-
HATO NPOLLATb.

— [MopesasbiBanTe, — bonbLuon VBaH
JIEHNBO MOBOPOLLWI HOCKOM carora
XBOPOCT B KOCTpe. — 3Haellb, bunnu, B
HaType, HaZ0EeNo TBOE HbITbE, — CKasas
oH CtmeHcy. — OctoyepTteno. Mel Bce
3HaJIn, Ha 4YTO naem, Tak? Yto OyaeT xpe-
HOBO, 3HaNN? 3Hanu. Yto Moxem 06J10-
MaTbCs U HUYEro He HarTK? Toxe 3Hanu.
N 4TO ecnun Hangem, BCe paBHO MOXEM
obnomatbcs, 3HaM. A 3a00HO — 4TO
MOXEM 3[EeCb U 3arHyTbcs. Tebs HUKTO
He NoAanucbiBas JIETETb C HaMU, Tak? Thbl

cam peLuun.
— Hy, pewuvn, — BbINATUI NOAGOPO-
nok CtmBeHc. — 9, BUOMMO, CoOLLen ¢

ymMa, Korga Ha 9To cormacunca. Mol Bce
cnaTtunu, Korga coracuincb. 3HaeTe
YTO, AABaliTe BO3BPALLATLCS K KOpabJto.
YHeceM OTCloga HOrM, noka OHW Yy Hac
eLle ecCTb.

Hacuyet Hor CTMBEHC HUCKONbKO He
npeyesenuunBa. Ta TBapb, KOTOpas, Bbl-
HbIPHYB 13-10, 60NI0THOWN KOPSAIA, NA3r-
Hyna 3y6acTol NacTblo B NATU AOMax
OT ero ceganviia, BnosHe Morna ammny-
TMPOBATb Ero BMECTE C HOramMu.

— Tebs HUKTO He AePXXUT, CbIHOK, BO3-
BpaLtancs, — Crapblin POKKO npukypui
OT YronbeB KOCTPa, CrUIIOHY U ogapun
CTMBEHCA LUMHWYHOW nonybaHaMTCKOM
YXMbIJIKOW. — Bcero kakux-to napy He-
nenb natn. Tofbko npexae, Yem UATK,
OCTaBb HaM CBOIO XpaTBy, Te6e Beap OHa
He noHapoobuTtcs. Moxellb B3siTb OfHO-
[JHEBHbI 3anac, CbIHOK, 6OJbLLE Thbl BCE
PaBHO HEe NPOTSAHELLb.

...oKcnegyiumio Ha TxykaH OpraHu-
3o0Bas1 Pokko. OH e nogobpan akunax,
MepBbIM 4YJIEHOM KOTOporo crtan MeaH
— C HUM Pokko oTObIBan OeCATUNETHUN

MDopyM * KHUM * ApX1BbI

CPOK B KaMepe WCMpaBUTENILHOIO 3a-
BegeHus ans ocobo onacHbix Ha Hbto-
BeHepe. Norosapusanu, 4TO y PyCCKO-
ro BbIpE3a/IN BCIO CEMbIO B OOHOW U3
GaHauTCKkmx pasbopok. Ewe rosopunu,
YTO Y HErO MONOIOXMHbI MOKOWHMKOB 3a
OyLION, HO JoKasaTtb B CyAe HE CMOMN,
M CUOEN OH JILLb 32 HAHECEHUE TAXKMX
TENECHbIX MOBPEXAEHNN B MOHOXOBLLM-
He. [1na komaHabl, BnpoyeMm, bonbLuon
ViBaH 6bIn He3ameHuM. Pocnbi, Xunm-
CTblA U KPEMKUIA B KOCTW, OH OT/IYasICS,
KO BCEMY MPOYEMY, YOVMBUTEBHOW Bbl-
HOC/NMBOCTbIO, XNaJHOKPOBMEM N Bec-
cTpawmem. 3TO OH B OAMHOYKY Mep Ha
cebe 60MbLUYIO YaCTb MOXMUTKOB, 3TO OH,
pacnnacTaBLUMCh B MPbIXKE, Nepepyoun
pebpoM nagoHu xpebeT nonyropame-
TPOBOW raguHe, CUraHyBLLEN U3 KYCTOB
Ha Jopy. N aTo OH, HakoHeL, 6e3ponoT-
HO Tackas HyJOBMLLHBIMI OXarkamm XBO-
POCT A7 KOCTPOB, CTaBWJI Ha HOYb Ma-
naTKy, 0a U Ha Yacax Bo3Je Hee 60bLUyo
YaCTb HOYM CTOST TOXKE OH.

JeHbru Ha akcneauumio aan CTuBeHc,
M yroBapvBaTtb €ro MpuHATb B HEN yya-
CTue OENCTBUTENbHO He mpuwiock. O
NpU4YMHax CBOEro PELLEHNS OH MPEAro-
yyTan MONYaTh.

Jopy Ctapomy Pokko pekomeHaoBan
Xpunatblii fappuc, KOTopbI NobbiBas Ha
TxykaHe 00 HMX 1 KOTopoMy POKKO foBe-
psin 6€30roBOPOYHO.

— Bbepu 6aby, opyxuile, — xpunen
Torga lappuc, — He noxaneewb. [lon-
OV eLLe Haliam TONKOBOro nunoTa cpeau
Halmx, a 6aba xopoluasl, HopMasbHas
6aba, KJIsiHyCb KpoBbio XpucTta. Hy, no-
BOEBaJla HEMHOIO B AECAHTE... OLLUMOKM
MOJIOLOCTU, YTO X...

Jopa nencTeuTensHO ycnena rnosoe-
BaTb 1 JaXe HaLenuTb napy Meganemn Ha
rpyab. CocnyxumBupbl HE COMHEBAIUCH B
ee Oyayllen ycneliHo apMeiickon ka-
pbepe. 3aKOHYMIOChL 3TO B OfHOYAChE,
M 3aKOHYMIOCb CKBEPHO. JIeMTeHaHTUK
13 MONOABIX, TOJIbKO YTO BbUTYMMBLLMIACA
M3 KYPCaHTCKOro rHe3aa, HUKaK He Mor
MOBEPUTb, YTO CBOSI B OOCKY, 3ddeKTHas
M OCTpasi Ha A3blK AeBKa MOXET UM Mnpe-
Hebpeyb. B xoa nowwunm pyku, a B OTBET —
LUTaTHbIA PEBONBBEP, N3 KOTOPOro Jdopa
npocTpenuna NEeNTEHAHTUKY JIErKOE.
[eno 3amsaTb He yaanocb, ee BbiCTaBU-
NN U3 gecaHTa, 3abblB Aaxe BbiniaTUTb
XanoBaHbe 3a nocnegHve asa Mecsua

cnyx6bl. Mocne atoro Jopy nomoTtano
no Mmpam, 3Be30HbIM CUCTEMaM U CKO-
nneHuam. OHa HaHMManach NMUMIOTOM Ha
CTOPOXEBbIE KaTepa, Ha NacCaXupCkmne
MeXnNaHeTHUKN, NOoYTOBUKN N TPY30-
Bbl€ TPAHCMOPTbI, B MPOMEXYTKaX MEXY
perncamMm Heyoa4HO BbILLIA 3aMYX 1 pa3-
BeJ1aCb, OCTABLUNCh C rOO0BasI0M JOHKON
Ha pykax. Ceyac KoHumTe OblIo CeEMb, Y
Hee Obinn GoMbLUNE OOBEPYMBLIE TONY-
Oble rasa, CBETIble KyAPSILLUKA MO Lue-
KaM 1 HEU3IEYNMBIA BPOXXAEHHbIA MOPOK
cepaua. Bpauv npoyvnn en goxntb Ao
ABeHafuaTtu, Hy, OO TpuUHaAUaTn, ecrnm
MOBE3ET, N 32 Haaexay Npo4/vTb 3TOT
cpok JJopa rotoBa Oblna HaHATLCS MUI0-
TOM XOTb K camomy 4epTy. Ctapsbiii Pok-
KO, KOTOPbIN, XOTb 4EPTOM U He Bblf, HO
ero 6amxannMm poacTBEHHNUKOM BMOJI-
He MOr 0Ka3aTbCsl, 9Ty Haaexay oan.

— KpacHas rpsa3b, — rosopun Pokko,
M ero xuwHas 6aHamTcKas yxmblika Ka-
3anacb [Jope 4yaHOl 1 CBETION YnblO-
Kon. — KpacHas rpsisb — Tak Ha3blBaJl
3TO MecTo Xpunatbin [appuc, a 40 Hero
1 apyrve, Kotopble Tam nobbisanu. OHa
[aeT yaady, JapuT ee Tem, KTO AOoLuen,
MOHATHO? Ha BCIO OCTaBLUYIOCS >XU3Hb
naput. Bo Bcem. Jliobble gena, AOeHb-
', OEBOYKMN... MPOCTW, [OYKa, 3TO HE MO
TBOEW 4aCTW, HO BCE pPaBHO. A TOXe Mo-
Havany nyman — bpen, s TepTbiii Kapach,
MeHs1 AeTCKMMK BGalikamm He KynuLlb. Ho
NMOTOM... NOTOM A noBepwu. I‘Iornﬂ,u,me
Ha [appuca — y Hero rpoila 3a ayLiown
He Obl10, a Tenepb KaTaeTcsl, Kak Cbip B
macne. C HUM Tam Obln eLle aBoe pe-
0T, OAVH COpBa IKEK-MOT B Ka3WHO Ha
dopTyHe, ¢ NepBoli NoNbITKM copBas. A
OpYyrow, ero y Hac 3sanv Bep6niogowm,
OH Obin1 ropbyH, NPeaAcTaBb: 300POBUNA,
Oblubsa cunmwa — mn ropd 3a CnuHoOM, ¢
poxaeHus. Tak 4yto Thbl Aymaews? Ha,
B3MISHW, BOT OH, Bepb6niog, — u Pokko
npoTarmean doTorpaduio 0OHaKEHHO-
ro no nosic NMPU3emMnUCTOro, Mo4YTn KBa-
[patHoro 3p0poBsika. Ctartblo 1 NMuom
TOT HaMOMWHaN ckopee He Bepbsoaa,
a ropuany. — Y710 ckaxelb, godka? He
KpacaBel, KOHEeYHO, HO ropba y Hero
6osbLUE HET, BbILLEN BECb, cayncs. Yto?
He Bepuub?

M Nopa Bepuna. 3actaBnsina cebs Be-
pUTb BOMPEKU BCEMY.

Y1pom KMBaH paccrenun Ha 3emne
kapTy. OcTasibHble TPOe paccenvcb BO-
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Kpyr. KapTa 6bina camonenbHasi, C Xup-
HOW MYHKTUPHOW JINHUEN BO BCIO OJIVIHY,
HaHECEHHOW rpybo, OT PYKM, HA CHATLIN
1“3 kocmoca naHawadt. Boonb avHun
CTOSIIN MOMETKU, & BHU3Y KapThbl, MOA, 00-
PEe30M — CHOCKM.

— lMoxoxe, Mbl 30eCb, — TKHY NaJsib-
LieM B 0gHy 13 nomeTok Ctapbliii POKKO 1,
O1M30PYKO LLLYPSIChb, 3a4MTasl CHOCKY: —
«KpbIcnHas gplpa».

— POMaHTMYHO-TO Kak, — CbA3BUIA
Jopa.

CTBEHC XMbIKHYI1.

— Hunasa 6onadka, Cobayubsa 3agHU-
Lia, — NPUHSAJICS 3a4NTbIBaTb OH JIEreHay
KapTbl. — 3agHnUa — 3710, HAAO MOHU-
MaTb, TaMm, rae Mbl ObINIV BYEPA.

— CeropgHs Toxe 6yaet 3agHuua, —
coobwwmn MeaH. — W 3aBTpa. MNoka He
noripem. 9Ta nnaHeTa — oHa Bcs 3aHn-
ua. A 4yto Tbl xoten, Bunnn? He GbiBaeT
Takoro, 4YToObl copBaTh KyLL, HE NOObLIBAB
B 3agHuue. lMotomy yTo...

— JlocTtato4yHo, — pe3ko ckadan Cta-
pbin Pokko, n NBaH 3amonyan Ha nosny-
cnoBe. — Cobupaemcsa. Ham cerogHsi
npeacTouT nopsaoyHO oTMaxaTtb. Bot
xoTs 6bl gociona, — POKkO Brsiaencs B
kapTy. — o Kpueoro 3y6a.

CTtuBeHC, kpsxTd, nogHsancs. Ero xo-
JIEHOE MOPOAMNCTOE JIMLIO OCYHYJOCh,
LLErobCkue YyCUkn 06BUCN, YXOXKEHHas
KOXa LLIeK MOKpbIlach HeaesibHOM LeTu-
HOW, @ PyKU — MO30JIIMU U CCaaMHaMMU.
OH npoknnHan cebs 3a To, YTO NyCTUIICS
B 3Ty aBaHTIOPY. JleHer eMy xBaTasio C 13-
ObITKOM, YAOBOJSILCTBUIA — ToXe. OTLOB-
CKOe HacneacTBO, B/IOXXEHHOE B Bymaru
1 HEOBWXXMMOCTb, MPUHOCWIO HEMJIOXME
anBmaeHapl, n, xota CTMBEHC TpaTu He-
MaJio, ero Moo XBaTUTb ELLE HAOOSrO.
OH oTgaBan cebe OTHET, YTO BBA3A/ICS B
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CMEPTENILHO OMAaCHYK MCTOPUIO U3 3a-
BUCTU. Ero OJHOKALLUHUKN N COKYPCHUKN
BSIAZENN KOPMOPaLUMSIMN 1 KOCMUYECKU-
MU GXTaMu, KPYTUIM poMaHbl ¢ «Mucc
lanaktmkamm» 1 HEBPEXHO MNPOCaAKU-
Ba/IM MWTIMOHBI B Ka3nHO. CTMBEHC O0-
BOJIbCTBOBAJICA CKYyOHbIMW  [10XO4aMU
C YMEHbLLUAKLLEroCa COCTOSHUS, Oe-
BOYKaMm BTOPOro copTta u He Mor cebe
MO3BOJINTbL HE TO YTO SIXThbl, @ AaXe Npu-
MUTUBHOIO MEXMJIaHETHOro YyesiHoka. B
akcneauumio POKKO OH BIOXWUN m3psaa-
HYIO [I0/t0 TOr0, YTO Y Hero Obio. U ceii-
yac 0co3HaBaJl, 4TO BOOOABOK K MOTEpEe
BJIOXKEHUIA BMOJSIHE MOXET paccTaTbCs U
C CaMOW >KM3HbIO.

TxykaH BCTPETW/ MPULLNbIX B LUTbLIKA.
OH LLUETUHWUNCA LUMNACTbIMU 3apP0CNIAMN,
rPO3uUJ 3bIOYHNMU TPSACUHAMM, OTPbI3asl-
CS PEBOM XMLLHbIX TBAPEN N XA YKY-
camMu SO00BUTbIX HAceKOMbIX. CTUBEHC
HeHaBuaen TXykaH, HeHaBUAen exe-
MUHYTHYIO, FPO3SLLYI0 OTOBCIOAY Onac-
HOCTb, HEHABWAES CBOUX CMYTHMKOB.

— Ewe nHenm Bocemb, — ckasas, noa-
HUMasicb Ha Horn, Ctapbih Pokko. — OT
CUMbl OEBATh.

...Hecuactbe cnyunnocb, korga no
KpacHow [psi3n octanocb Tpy OHs NyTU.
YTpom, BbIOpaBLLMCH 13 04epeaHoro 60-
Jl0Ta, KOMaHaa HAaCcKkopo NepenoxHyna u
Havyasia NO4bEM HA NOSIOTMIA CKJIOH HEBbI-
cokoro xonma. bonblion MeaH, nonyco-
FHYBLUMCb MOA, rPYy30M HaBbIOYEHHbIX Ha
HEro NoXWTKOB, Kak 0ObI4HO, ABUrasCs B
aBaHrapge. OH JOCTUT BEPLUMHBI U LLIYM-
HO BbIJOXHYJT — CMYCK C X0/IMa Obln Takxke
MOJIOrNM, @ 3HaYUT, CyNnI obneryeHve.

VMBaH 3apepxancs Ha BepLUMHe, O0-
Xnaasicb ocTasbHbIX. Jlopa 6blia oT Hero
yxe B NaTu warax. OHa nepeoi yeuaena

METHYBLLYIOCS 13-3a UCTMOJIMHCKOrO Ba-
JlyHa 3Meenoao0bHyio TBapb.

KeHLyHa oT4asiHHO 3akpuyana, korga
TBapb yrnana bonbomy MBaHy Ha ey
M cBasvna ero Ha 3emsio. MimnynbcmB-
HO pBaHyna 13 Kobypbl 6nacTep 1 b
B MOCNEAHUI MOMEHT coobpasuna, YTo
BbICTpen noryout oboux. MNanew, 3amep
Ha Tpurrepe. [lopa, 3acTbiB Ha MECTE,
C YXacom CMOTpesia Ha CLEenuMBLINXCS
XULLHMKOB — MECTHOIO 1 MPULLIIONO.

...Nobena poporo oboiunace bonb-
womy MeaHy. TBapb, M3BMBAsICb B MO-
CNefHUX KOHBYJIbCUSIX, W3ObIXasia He-
noganeky, noka Jopa un Crapbin Pokko,
MeLlas opyr Apyry, JIMXOpPafo4yHO Mbi-
TaIMCb OCTAHOBUTb KPOBb, XJELLYLLYIO
M3 pBaHbIX paH Ha rPyau U Ha Liee no-
CTpazaBsLlero. Yoanochk 310 NVLIb MUHYT
yepes gecatb. K aToMy BpemMeHn co3Ha-
HMEe OCTaBWUJIO PYCCKOro. TEXeno xpuns,
OH JieXxKan Ha BePLUMHE XOIMa HaB3HWYb,
MOry4yee MyCKYJIMCTOE TENO BbIrNsaeno
CbEXEHHbIM, COyTbIM. MBaH yxe He ka-
3as1cst 60NbLUNM.

— PacnakoBbiBariTe MaHaTku, — Be-
nen Pokko. — Coenaem 13 nanaTtkm Ho-
cunkn. byoem TalwmTe No ovepenu.

— Ha meHs He paccuuTbiBan! — 3a0-
pan Ha Pokko CtueeHc. — Kyna Taumtb?!
Tbl cOpenaun, ctapuk! OH BCe paBHO He
XUNeL, OH Hac Bcex yrpobut! Mbl He
nonpem. A ecnu gongemMm — He XBaTut
Ccun BEPHYTbCS. M XXpaTBbl — €€ TOXE He
XBaTUT.

— Tbl noHecelwb ero, — Ctapbii Pok-
ko Haeen Ha CtmeHca 6nactep. — Kna-
HYCb 4eM YrogHo, Tbl MOHECELb.

Cnepytolipe HECKONbKO OHen rnpe-
BpaTUINCh N9 KOMaHAbl B CrJIOLIHOM

kowmap. NHorga MeaH npuxoawn B CO-
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3HaHWe, 1 Torga, packaymBasiCb Ha UM-
NPOBU3NPOBAHHbLIX HOCUNIKaX U CXMasa
3y6bl, 4TOObLI caepXaTb CTOH, MsOen B
HeOO HaNIMTLIMW KPOBbLIO N BOJbIO Na-
3amu. [10TOM CO3HaHME BHOBb NMOKMAA0
ero, u CtnBeHc, 60roxynbcTeysi, G0pMo-
Tas MOJIUTBY, YTOObI PYCCKMIA NMockopee
V3O0X.

[Baxabl B AeHb Ha npueanax Jopa
KOpMUIia PaHEHOro C JIOXKKW, HACWUJIbHO
3annxmBasa B HEro nuLLly 1 nogaep>xXmneasa
rosfoBy, YTOOLI MOT MPOMNOTUTL. MeHsina
Ha HeM 6esibe 1 BUHTLI, OTAMpPasi OT paH
cTapble, HabyXxLUMe CYKPOBULIEN 1 THOEM.
MBaH, ckpuns 3ybamu ot 60nun, Tepnen u
oTBOAOM B3MrN4da.

Ha ncxope tpetbero aHs Ctapbii Pok-
KO, BbIOUBLLVCB U3 CUJT, yras JINLIOM BHU3
Ha BBICTENEHHYID MXOM OOSIOTUCTYIO
3emio. Jlopa He yaepykasna CBOM KOHeL,
HOCWJIOK, U PaHEHbIN FMPSIHYJICS O 3EMJTIO.
MBaH Obln1 B CO3HAHUN, HO, KakK OObIYHO,
He n3aan H1 3ByKa, JMLLb CTPYKa KPOBU
13 MPOKYLLEHHOW ryObl afibiM 3Ur3arom
pacyepTuna LLEKYy.

Yepes napy MuHyT Pokko mpwvien B
cebs1 1 C TPYAOM NEePEBEPHYJSICS HA CTINHY.

— Ocranca nocnegHvii nepexon, —
ckasan oH. — Camblin TpyOHbIA. Ha kap-
Te OH 0603HayeH kak ALoBa MoOMoliKa.
KpacHas rpssb cpagy 3a HuMm. Ho ¢ paHe-
HbIM Mbl HE NMPOAEM, HU 32 H4TO HEe NPOiA-
nem. fappurc roBopwr, Y4To Tam 1 340po-
BbIM COJIOHO NpuaeTcs. KTo-To JomkeH
ocTaTbCcs 30€eCh, C MIBaHOM.

— MeHsg Bbl4epkmBanTe! — 3aBu3xan
CtueHc. — W pymatb 06 3TOM 3aby/ab,
cTapuk!

— Y710 X, 3HA4MT, OCTaBaTbCA MHE, —
ckasan Pokko. — Tbl NOWAELLbL C 3TUM
yonioaKkoMm, aoyka.

— 9 octatocbk, — [lopa C raaMBoCTbiO
nocmotpena Ha CtueBeHca. — A nydwe
NOAOXHY 34ECb PALAOM C MY>XXYMHOWN, YEM
novigy Tyaa BOBOEM C STOW Mpasblo.

— Xopowo, — Pokko ¢ BUOANMBIM
ycunvem nogHsncs Ha Horn. — Crynan
3a XBOPOCTOM, Bunnn. Mel nepeHo4vyem
Yy KOCTpa, a yTpom yinaem. Hac He Byaet
0Ba [HS, OT cuibl TpW. ToTOM Mbl Bep-
Hemcs, 1 9 nonay Tyaa cHoa. C To601A,
nouka. M torga, bunnu, Tebe npuaoetcs
ocTarbCs Mo-nobomMy, MHaye NpucTpe-
no. Ho ypaya Begbp Kk TOMy BpPEMEHMU
Oynet ¢ ToOoNn, Thbl yXe normaellb ee
3a XBOCT, NO3TOMY No6e3aenbHMNYaeLLb
30€eCb C pagoCTbio, He TaK Nn?

MBaH BrnepBble BCTaJ1 HA HO'M Ha Le-
cTon AeHb Nnocne Toro, Kak OHM OCTaJ/INCb
¢ [dopon eosoem. llocTosn, packayn-
BadACb, caoenan rnapy HeBepHbIX LLAaros n

MDopyM * KH/MN * ApXVBbI

pyxHyn Ha koneHw. MNpeso3moras 60/b,
NoaHANCH BHOBbD.

— LLlaHCOB, 4YTO OHW BEPHYTCS, HET,
MPaBUIbHO? — XPUMJIO0 CPOCWIT OH.

— 9 aymato, HUKakunx, nHave Obl AaB-
HO BEPHYN1Cb, — oTBEeTUNA Jopa.

— MHe HyXHa elLe napa aHew, Y4Toobl
oknemarbcs. NoTtoMm Mbl nongem Tyaa,
BCned 3a HAMI.

lMocnepHWM nepexon okasasics yxa-
ceH. OHY Npoavpanmnch Mo KOIEHO B rpsi-
31 4Yepes Torb, TO U AENO NPOBA/IMBAsICb
Mo NOSAC, N3 NOCAEAHMX CUJ1 OTMAxXMBAsICb
OT BecnoLwaaHo Xansaumx HaCEKOMbIX U
pacnyrmeas nofidy4nx 60I0THbIX TBAPEN.
Tpwxapl JJopa npoBanmBanach Mo ropsio.
W Bcakmin pas ViBaH BO3BpaLLascs, BblTS-
rvBaJ ee, yXe noJsly3afoxHyBLLYIOCS, MOo-
JYMEPTBYIO, M OHa HE NepecTaBaa yanB-
NATbCSA, OTKYAa OH 6epeT cuibl. M oTkyaa
Yy HEro aTa HafEXHOCTb. YrO/IOBHUK, MO
cinyxam — youiiua. Y KoToporo, Toxe Mo
CJlyxaMm, Bblpe3asiv CEMbIO. )KEHY 1 CbiHa.
MHTepecHo, kakol Obinia ero xeHa?

K Beuepy 60/10TO MEPELLSIO B FYCTOM
noaJiIecok, MOTOM B HEMPOJa3HbIn Bype-
JIOM, W, HAKOHEL,, MECTHOCTb Monosana
BBEPX.

— 3pecb, — npoxpunen VigaH, korga
OHU, NPOAPABLLMCh YEPE3 HECHETHOE KO-
JINYECTBO KOJOUMX CYy4bEB, OKA3a/INCh Ha
onyLuke. — JJo/mKHO OblTb, MPSAMO 32 3TOMN
rpsoon. Nonpgem, Hago NOAHMMATLCS.

Hepaneko OT BEPLUMHbI OHW HATKHY-
JINCb Ha TO, Y4TO ocTanocb OoT CTMBEHCa.
B Heckonbkmx dyTtax ot rpyapl obro-
[AaHHbIX KOCTeln, 6ecCuibHO TKHYBLUMCh
CTBOJIOM B 3EMJIIO, JIEXAN UITIOMET, C KO-
TopbIM Bunnn He paccTtasasncs. VIBaH no-
no6pan ero, NoBepTen B pykax 1 oTbpo-
CWUJ1 B CTOPOHY. 3aTeM LLArHyn BNepes, 1
okasasica Ha BepluvHe. W yBuaen 1o, 3a
YeM OHU CIoAA LLJIN.

JIVLLEHHbIT  PACTUTENBHOCTU  CKITOH
cnyckancs K peke. M, noHnxkascb, me-
HA/ LBET: C Meco4HO-6enoro Haeep-
Xy 0o 651e4HO-pPO30BOro B CepeamHe n
KPOBaBO-KPACHOI O MOHK3Y.

— Bot oHa, rpsasb, — ckasan VieaH,
KOrAa OHW AOLLIM MOYTU 40 CaMOl BOAbI.
HarHyncs n 3a4eprHy NPUrOpLLHIO FPYH-
Ta. — BoT oHa. Hy n cmepanT e 30€ecCh. ..

OH ocekcs. Mo, HaBucaoLLmMM Haf, 0e-
peroMm rpebHemM KpacHo3ema, 3abuTbie
B PAaCLUENNHY, Nexann 4YenoBeyYeckne
OCTaHKM. XULIHOE 3Bepbe MnoLaauio
Craporo Pokko, He fo6panock A0 Hero,
He O0feTeno, He Aononsno. A ckopee
BCEro — nonpocTy 34eCb HE BOAUIOCh.

lMpeBo3moraa cmpapg, OT pasnarato-
mxca TkaHen, MiBaH onycTtuncsa nepen
Tenom POKKO Ha KOMIeHU 1 PbIBKOM nepe-

DAHTACTIIKA

BEPHYJ €ro Ha crnnHy. NlocTosn, KoneHo-
MPEKIOHEHHbIN, C MUHYTY, 3aTEM MOA-
Hancs. Padxan kynak, 1 TpexatronmMmoBast
CTaslbHas vrna, BbiNaB, BOTKHyNaCb B
TPYHT.

— 3OT0T rag 3amou4wn ero, — jgora-
nanca MieaH. — lMpuctpenun, Kak nca, Ha
mecTe. [lymain, 4To Tenepb EMy BCE HUMO-
4yeM, YTO NoViMasl CBOW ¢apT, CoBWA yaa-
4y, U TENEPb BEPHETCS N YOENAET MEHS.
Y1006bI He TalUTb. Tebs Obl OH, KOHEYHO,
BaSIMTb He cTan. MunoTa He cTan 6bl. YTo
X... BOT Tebe, rHnaa, Teos yoada!

...JJopa nornbna npu nepexoe 4epes
MECTHOCTb, Ha3BaHHyIO Ha kapTe 3Meu-
HOM Tponon. Ymepna 4epes3 nofyaca
rnocne Toro, kak HacTynuia Ha obuTa-
TesnbHULUYy Tponbl. BonbLion MeaH, cxony
MOJIOCHYB HOXXOM MO paHe, INX0Paa0yHO
OTCcacblBa/l KPOBb U C Y>KACOM CMOTPEI,
KakK Ha rnasax pacrnyxaet, B3oyBaeTcs u
cTaHoBUTCA 0©ec(pOpPMEHHON CTponHas
XKEHCKas HOXKa.

Jopa He kpuyana, naxe He nnakana.

— 3Haelwub, 3a4em g netena cioga? —
npoLluenTana oHa, koraa MeaH, 3actoHaB
oT 6eccunust, TKHYJCS IMLOM B TPaBy.

— 3ayem? — Pycckuii pbIBKOM MOA-
HANCs 1 cyHynca k [lope. — Hy xe!?

OTBETUTL OHa He ycnena.

— ¢ y3Hato, — npopesen bonbLuon
MBaH. — KngaHycb, 9 y3Hato!

— WM yTo ObINO panebLue, nepa?

— Hanblue... Janblie 5 nodbpancsa oo
Kopabns. Xpar, 1 xoTen ckaszaTb, nuTan-
CS MECTHbIMW MJI0AaMK1, eBa HE COOX,
HY... B CMbIC/Ie — 4yTb He rnomep. [o-
XOANCS cneayoLen skeneamumm — Ha
3Ty MPOKATYIO MIAHETY MOXHO CECTb
TONbKO B OAHOM MecTe. BepHyncs, 3aHsin
y 6apbIr, TO €CTb 3HAKOMbIX GaHKMPOB,
[eHbru, noLuen B ka3uHo. MNocTtaBun Bce
pa3omM — B PYSIETKY, HA HOMEP.

Crapbiti MiBaH 3amonyann.

— Hy, nanblwe, pena, panbLue!

— 4 Bbiurpas. Belwen otryna muinu-
OHepoM. HaHsin ceickaperid... OHu Hawwnm
TBOIO Mamy. Eii Obino Torga aBeHaauaTb
JIET, OHa ymuvpana. 9 sannatui ayywmm
BpayaMm.

— [ena, a no4emy xe Toraa 6adylike
He noBe3no?

— 9 He 3Hao, — Crapbi MiBaH nputs-
HyN BHyka Kk cebe. — Jlymato, 4To nodap-
TUNO Takn HaMm o6omM. OHa nosyymna To,
3a4em wna. U g nonyynn.

— Tbl HE CKa3as, 3a YeM LLEeN Tol, Aefa.

— [Ja Bce npocTto. Y MeHs korga-To
OblJ1 NALAHEHOK. .. TAKOW, KaK Tbl. 9 wen
3a HUM. { Wwen 3a TO60NA.
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YBAKAEMBIE UNATATENIN!

MpenctaBnsiemMm Bam KHUMM Ha aCTPOHOMUYECKYIO TEMATUKY

MHpekc, asTop, Ha3BaHue, aHHoTaLms

LleHa,
TPH.

A030. ApxaHrenbckas WU. B., PozenTtans U. J1., Yepuuu A. [1. Kocmonorus u ¢puanyeckuit BakyyMm. B atoit kHure naet peyb 0 runotese
KOCMM4ECKOr0 BakyyMa, O MHOTOMEPHbIX KOCMOJIOTMYECKIX MOAENSIX (KaK C KOMMaKTUPULMPOBAHHBIMM, Tak 1 C MaKpPOCKOMMYECKUMI [OMNONHUTENbHBIMM
13MEPEHINSIMM), @ TAKKe O APYrUX MAESIX, BOSHUKILMX B GU3MKE MOL, BANSHUEM HOBEMLUMX OTKPLITUIA B KOCMOIOMMN.

100,00

B025. BepHaukuii A. TauHcTBeHHas nnaHeTa 3emnsi. Hawa nnaHeta XpaHuT eLue Hemano TaiH. 9Ta KHura pacckasbiBaeT 00 yAVBUTENbHBIX,
MopOi HEMOCTUXUMbIX SIBNIEHMSIX, HABo[aeMbIX B aTMochepe, rupocdepe v nutochepe 3eMnm. YueHble NbITAlOTCS HAATU UM 0OBSICHEHWE, OfiHA
runoTesa CMeHseT Apyryto. Ho Ao Cix nop 0AHO3HAYHOrO PeLLeHNs 3arafoK NAaHeTbl N0 MMEHN 3eMAS Y HUX HET.

100,00

B026. Beckuu B. C. 'paButauma u actpodusmka. B kHure Ha 4OCTATOYHO NPOCTOM SI3bIKE U3AraloTCsi KONMYECTBEHHbIE OCHOBbI 0OLLEN TeOpUM
OTHOCUTENBHOCTM (METPUYECKMIA TEH30P, TEH30P SHEPTUN-UMNYNLCA, KPUBU3HA, YpaBHEHWE JMHILTEIHA). [Tpy 3TOM OCHOBHOE BHUMaHUE yaensieTcs
n3n4eckon 0CHOBE TEOPUMU.

65,00

B027. BopopeHko B. A. OT BonbLioro B3pbiBa K XXU3HU. AKCKYPC B MUpO3aaHue. B HacToOsLeN KHUre KpaTko M3naraioTcs CBeLieHus
0 TOM, KaK 1 Koraa BO3HMKNa Hawa BcenexHasi, ConHeyHasi cuctema, kak 3apoxpaanach 1 pa3suBanach Xu3Hb Ha 3emse, kak No3HaBancs BO
MHOTOM ELLE Masiou3y4YeHHbI MUp.

110,00

B010. BuneHkux A. Mup MHOrux MMpOB. Bce Mbl X1BEM CPeam 0CKOKOB OFPOMHOTO B3pbIBA, CAYYMBLLETOCS 0KONO 14 Munnapos et Tomy
Ha3aj, 1 NOMIOXMBLLErO Havaslo Halwelt BeeneHHoii. OaHako YTo NpefwwecTBOBao 3ToMy rpaHaMo3HoMY cobbITMIo? M kakoBa BEPOSITHOCTb TOrO, YTO,
MOMMMO HaLLero MMpa, rae-To CyLWecTByIoT apyrie? B cBoei nonynsipHO HanucaxHow kHure duamk, npodeccop yHmneepcuteta Tadrca (CLUA) Anekc
BuneHKIH 3HAaKOMUT YnTaTensi ¢ NOCAeAHUMI HAyYHbIMU LOCTUXEHWSIMM B ChEPE KOCMONOrum 1 u3naraeT COBCTBEHHYIO TEOPYIO, 0Ka3bIBAIOLLYIO
BO3MOXHOCTb — U, 60siee Toro, BEPOSITHOCTb — CYLLECTBOBAHMS GECUMCTIEHHBIX NapaiesbHbIX BCENEHHbIX. BbIBO/bI U3 €ro rnoTe3bl OLLENOMASIOT:
33 rPaHNLIAMM HALLEro MUPa PacKVHYNIOCh MHOXECTBO APYTIX MUAPOB, MOXOXWX HA HALLl MW NPUHLMMMAIBHO UHBIX, HACENEHHbIX HEBOOGPA3UMbIMM
CO3MaHMSIMI UN CYLLECTBAMM, HEOTIMYMMBIMY OT Ntofeid. Vifen BuneHkuHa oka3annch HaCTONBKO SICHbIMK, YOBAUTENbHBIMU 1 B TO XE Bpems
PEBOMIOLMOHHBIMM, YTO B OHOYAChe NPEBPATUIM CKPOMHOTO KaBMHETHOMO YYEHOrO B 3BE3My NMOMYNSIPHBIX TOK-LUOY, @ er0 KHUMy — B MEXAYHaPOAHbIN
6ectcennep, NoyYMBLLNIA KONOCCANbHBIA OBLLECTBEHHbII PE30HAHC.

130,00

B030. Baitn6epr C. MeuTbl 06 OKOHYaTENbHOM TEOPUU. B CBOEII KHUre aBTOP [AET OTBET Ha MHTPUIYIOLLME BOMPOCHI: «[loyemy kaxaas
MonbITKa 06BSCHUTL 3aKOHbI NMPUPOALI YKa3bIBAET Ha HEOGXOAMMOCTL HOBOrO, Gonee rnybokoro aHanuaa? Moyemy camble NyuLIve TEOPUM HE TONLKO
JIOTUYHbI, HO 1 KpacuBbl? Kak NOBAMSIET OKOHYaTeNbHast Teopus Ha Halle Gpunocodckoe MMPOBO33pEHNE?»

$ICHO 1 JOCTYNHO aBTOP U3NAraeT NyTb, KOTOPbIA NPUBEN GU3NKOB OT TEOPUM OTHOCUTENBHOCTI 1 KBAHTOBO MEXAHWKM K TEOPUM CYNEPCTPYH U
0CO3HAHMIO TOTO, YTO HaLa BcenenHasi, ObiTb MOXET, COCYLLECTBYET PSLOM C APYTUMI BCENEHHBIMM.

85,00

FAO13 (Ykp). AcTpoHomiuHmit kanenpgap Ha 2013 p. (TAO HAHY).

35,00

[020. Mpux B. TkaHb kocMoca. MpocTpaHCcTBO, BpeMs U TEKCTYpa peanbHOCTHU. bpaitaH MpuH — 0auH 13 BeayLwnx Gpuankos
COBPEMEHHOCTH, aBTOP "dneraHTHoii BceneHHoiA" — npurnalaeT Hac B 04YepefHOE YAVBUTENBHOE NyTeLecTBIe BryOb MUPO3AaHHs, KOTOpoe
MOMOXET HaM B COBEPLLEHHO MHOM PaKypCe B3TMISHYTb Ha OKPYXAIOLLYIO HAC AeCTBUTENbHOCTD.

B kHure paccmatpuBaioTcs pyHAAMEHTabHbIE BOMPOCHI, KACAIOLMECS KNACCUYECKOI (U3NKM, KBAHTOBOI MEXaHNKW 11 KOCMONOTUN.

220,00

[021. F'pun B. AneranTHas BcenenHasa. CynepcTpyHbl, CKPbiTbie Pa3MEPHOCTH U NOMCKN OKOHYaTeNbHOI Teopuu. Coyetas HayuHoe
OCMBICTIEHME W U3NOXEHME, CTOMb Xe 3NEraHTHO., Kak M 0DLSICHEHNS!, AaBaeMble Teopueii, bpaitaH [PUH CpLIBAET 3aBECY TAMHCTBA C TEOPUM CTPYH,
4T06bI NPEACTaBUTL MUPY BeenerHyto, cocTosiyio u3 11 namepeHuii, B KOTOPOIi TkaHb MPOCTPAHCTBA PBETCS 11 CAMOBOCCTaHABAMBAETCS, a BCS
MaTepusl — OT HAUMEHBLLMX KBAPKOB [0 CaMbIX TUTAHTCKUX CBEPXHOBBIX — MOPOXAEHA BUOPALMSMUA MUKPOCKOMMHECKN MaTbIX NETENb SHEPTIAM.

145,00

022. Fpun B. CkpbiTasi peanbHOCTb. ABTOP PUCYET YAUBUTENBHO BOraThlii MUP MYNbTUBCENEHHbIX M MPEANAraeT YuTaTensM npocnefoBarb
BMECTE C HUAM Yepe3 NapasieNbHbIe BCENEHHbIE MO MYTH, BEAYLIEMY K MO3HAHWIO UCTUHBI.

230,00

030. FonpGepr A. Bcenennas. PykoBoACTBO No 3kcnyaTaummn. Kak BbDKMTb CPEAY YepHbIX AblP, BPEMEHHbIX NapafoKCoB U
KBAHTOBOI HeonpeaeneHHOCTHU. 3Ta KHUra — WAeasbHbli MYTEBOAMTENb MO CaMbIM BXKHBIM U1, KOHEYHO XE, CaMbIM YNOUTESbHBIM BONPOCaM
COBPEMEHHOM du3mku: "Bo3MOXHBI K nyTeLecTaus BO BpemeHn?”, "CyluecTByIoT in napannenbHble BcenerHbie?", "Ecnn BeenexHas paclumpsietcs, 10
Kyaa oHa paclumpsietcs?”, "Uto 6yeT, eciu, pa3orHaBLLKCh [0 CKOPOCTU CBETA, NOCMOTPETH Ha cebsi B 3epkano?”, "3ayem HyXHbl Konaiiaepbl YacTuL,
11 1OYEMy OHU I0NXHbI paboTaTb nocTosiHHO?" KOMop, NapafioKcanbHOCTb, YBNEKATENbHOCTb W JOCTYMHOCTb U3NOXEHUS CTABST 3Ty KHUTY HA OfHY MOJKY
¢ 6ectcennepamm f.Mepenbmana, C.XokuHra, b.BpaiicoHa n b.MpuHa!

70,00

[1009. flaunon C. Atnac 3se3pHoro Heba. ATnac npeaHasHayeH Ans Toro, YTo6bl 06ecneynTs nobuTeneit acTpOHOMUM BCeit HEOBXOANMON
nHdOpMaLWelt, No3BoNsIoLLEel M Nerko NPOKNaAbIBaTh MyTb MO HOYHOMY Hey. OH BKIIIOYAET kapTbl, OXBaTbIBAIOLLME BOMbLLME Y4acTKM Heba, 1 bonee
JeTanbHble KapTbl KaXOro CO3BE3ANS B OTAENLHOCTY.

230,00

[1026. Fop6yHoe.[1.C, Py6akoB.B.A. BeegeHue B TeOpUI0 paHHel BCENEHHOIA. B kHure nanaratotcs peaynbTaTbl, OTHOCSLUMECS K TEOpUM
Pa3BMTIS KOCMOJIOMM4ECKMX BO3MYLLEHWIA, MHOASLIMOHHOI TEOPUM 1 TEOPUM MOCTUHGNALMOHHOMO pasorpesa.

240,00

K020. Kynukoeckuii I.T. CnpaBoYHMK NioGUTENS aCTPOHOMMU. B HACTOSILLIEM CNIPABOYHIKE U3NAraloTCs 334a4M 1 METOZb! COBPEMEHHOM
aCTPOHOMMUM, [1aeTCs onucaHue HebecHbIX 0OLEKTOB — 3Be3[, MNAHET, KOMET 1 Ap. ONKCHIBAIOTCS METOLbI aCTPOHOMMYECKMX HABMIO[EHWIA, AOCTYNHLIE
NoBUTENSIM CO CKPOMHbIMM cpeacTBamMu. OBLUMPHBIN CrIPaBOYHbIN MaTepuan MoHOCTbIO 0BHOBEH M OTPAXaeT [OCTUXEHWS MOCNELHWX NET.
CnpaBOoYHMK NpeaHa3HayeH Ansi acTPOHOMOB-Nt0bUTENelA, Npenofasareneil aCTPOHOMUM B CPEAHEIA LUKONE, Y4aCTHUKOB aCTPOHOMUYECKUX KPYXKOB,
nektopoB. OH ByzeT None3eH Takxe CrieLpanicTamM-acTpoHoMaM 1 COTPYAHMKAM CTaHLMIA HabMoAEeHNii 38 MCKYCCTBEHHBIMU CMYTHUKAMK 3eMin.

260,00

J1040. Nleeu A. MyteroauTtesnb no 3ee3gHoMy HeOy. [TyTeBoauTeNb N0 3aBOPAXMBAIOLLMM KPAcOTaM HOYHOTO He6OCKOHa. MoMMMO kapT
3Be31HOro Heba, KHUra COAEPXMT CBELEHUS 00 MHTEPECHEILLIX aCTPOHOMMYECKMX 00bEKTax, PeKOMEHZALMM M0 X HABMIOAEHWSIM, @ TakXe ONMCaHus
HEOBXOAMMbIX MHCTPYMEHTOB.

240,00

OK13. Opecckuii actpoHoMU4eckuii kaneHpapb Ha 2013 r.

35,00

1010. Nepenbman 4.U. 3aHumarenbHas acTpoHOMMS. B yBnekatenbHoii GpopMe pacckasaHo 0 BaXHeNLMX BNeHUsX 3Be3nHOro Heba. MHorve
SBINEHNS], KQXYLLMECS MPUBBIYHBIMM U 0ObIAEHHBIMU, NOKa3aHbl C COBEPLLEHHO HOBOM 1 HEOXMIAHHON CTOPOHI, PACKPBIT UX AEACTBUTENbHBIA CMbIC.
Pa3BepHyTa LWMpoKast kapTuHa MYPOBOr0 NPOCTPAHCTBA M NPOMUCXOASLLMX B HEM YAUBUTENbHBIX IBNEHMIA, BO3OYXIAIOLLMX UHTEPEC K YAUBUTENLHOM

|| Hayke — acTpoOHOMUH.

70,00

M1011. Mepenbman 9.U. 3aHumatenbHbiii kocmoc. MexmnnaHeTHble MyTeLecTBUS. «3T0 COYMHEHVE SBANIOCH NEPBOIA B MUPE CEPLE3HON,
| x0Ts1 1 BrionHe 0BLLENOHSITHO KHUTOW, paccMaTpuBaloLLEei NpobaeMy MeXMnIaHeTHbIX NepeneToB U PacnpoCTPaHIOLLE! NPaBUbHLIE CBEAEHUS O
KoCMUyeckoii pakeTe...». K.9. Liwonkosckuii

54,00

1025. Nepenbman M. Habniopenus n o3apexus, unu Kak ¢pusukm BoiIBNSIOT 3ak0HbI npupoabl. OT Apuctotens no Hukonbi Tecnbl.
Bce Mbl 3HaKOMbI C OTKPbITUSIMM, CTaBLUMMI 3aMETHLIMM BEXaMM Ha MyTW NMOHMMaHIS YeI0BEKOM 3aKOHOB OKPYXAIOLLIEro MMPa: HauMHast C 0raaku
ApxvMefia 0 BENMYMHE CUNbI, AENCTBYIOLLEI Ha NOrPYXEHHOE B XWAKOCTb TENO, W 3aKaH4MBast HOBEILLIMMU TEOPUSIMU CKPITbIX PAa3MEPHOCTEl
MPOCTPAHCTBA-BPEMEHN.

85,00

11026. Mepenbman M. HaGniopeHus v o3apenus, unu Kak ¢puaunku BoiiBASIIOT 3aKOHbI Npupoabl. OT KBaHTa A0 TeMHOW MaTepuu. Knura
He MPOCTO 3axBaTbIBAET — OHA NO3BONSIET MOYYBCTBOBATH CEOS NOCBSALLEHHBIMY B BEAIKYIO TailHy. BMecTe ¢ aBTOpOM Bbl GyeTe BOCXMLLATLCS KPACOTOM
MWUPO3AaHNS U YOMBASTLCS HEOXWUAAHHBIM 03aPEHUSIM, KOTOPLIE MOMOTYT 3Ty KPAacoTy PacKpbITb. 9Ta KHUra pacckasbiBaeT 0 BelLax, KOTopble Mbl He

4| MOXEM YBUIETb, HE MOXEM MOHSITb C TOYKM 3PEHNS 0BbILEHHON, OBITOBOI NOTUKM.

85,00

1027. Nepenbman M.E. 1. ATIOYEMY 3TO TAK?: ®usika BoKpyr Hac B 3aHMMaTeNbHbIX becenax, Bonpocax v oTeeTax. B khure cobparo bonee
400 3apa4-BonpocoB Mo ¢uanke (BMECTe C OTBETaMM), KOTOPLIE YalLe BCErO BO3HUKAIOT AW, NO KpaiiHeii Mepe, AOMKHbI BO3HMKATb Y Kaxaoro
Nt0603HATENBLHOMO NOAPOCTKA NPU B3TNIsSAE BOKPYT CEOS.

85,00




WHpekc, aBTop, HasBaHwe, aHHOTaLMS LleHa,
TPH.

65,00

1028. Nepenbman M.E. Il. A MOYEMY 3TO TAK?: ®usuka B rocTsix y ApyriAX HayK B 3aHMMaTeNbHbIX Gecefiax, BOMPOCax 1 oTeeTax. B kHure
cobpaHo 6onee 400 3apa4-BONPOCOB N0 Gu3uKe, a Takke G1oNoruK, reorpadum 1 acTPOHOMMU (BMECTE C OTBETaMM).

M030. MNaxoe A.[l. YHuBepcanbHas aBosniouus 1 npo6sema noucka BHe3eMHoro pasyma (SETI). HacToswas kHura npeactasnsiet coboit
OPUIMHANIBHOE MEXAMUCLMMIVHAPHOE UCCNELOBAHWE, B KOTOPOM NPEACTABNEHUS YHUBEPCALHOTO SBOIOLIMOHN3MA CBA3bIBAIOTCS ¢ npobnemoit SETI 90,00
(nomckoB BHE3EMHOIO pasyma)

1050. Mokpoeckuii B.B. Kocmoc, Bcenennas, Teopus Bcero noytu 6e3 dpopmyn. Korga u kak nosiBuioch noHsue
"ecTecTBO3HaHME" B COBPEMEHHOMW ero TpakToBke? Oka3biBalOT i MaTepuanbHble Tena BausHue Ha Bpems? MOXHO fn co3aaTh YepHYIo abipy
uckyccTBeHHo? YTo Obino B Havane BeenenHoii? Bypet nu paciumpenue BeenerHoi npofonxarbes 6eckoHeyH0? MoyeMy Mbl HE 3aMeyaem
OCTalbHbIX U3MEPEHUIA. .

80,00

C010. Caxmn M.B. CoBpemMeHHas KOCMONOrus B NOMYNSPHOM M3JI0XXEHUM. B kHUre npeacTaBneHbl JOCTUXEHUS KOCMOIIOMAW 3a MOCeHe
HECKonbKo aecsunetuit. O6CYXaaloTcs OCHOBHbIE HabntopaTenbHble GakThl, 06pasytolme GpyHAaMEHT COBpeMEHHOM Haykv 0 BcenenHoit B Lienom, o ee | 80,00
MPOLLIOM 1 BYZyLLEM, @ TakKe OCHOBHbIE WEW, NEXaLLMe B OCHOBAHWM TEOPUM €€ CTPOEHMSI.

C025. Cuthukos B. T1. 91 nosHaio mup. KTo ecTb KTO B MUpe 3Be3A 1 nnaHeT. U3 yero caenaHsl 3se3apl? Ceetut nn ConHue Bce Bpemst
0/MHaKoBO? MoryT n CTONKHYTLCS NiaHeTbl? Ha kakoil nnaHeTe camble BbICOKME ropbi? Moyemy aBuraiotcs Matepukn? YTo Takoe ceiicMmudeckmii
nosic? 4to Bbi3biBaeT Npunmebl? Kak METEOponork npeackaseizaloT norofly? OTBETHI HA 3TV W Apyrie BOMPOCH! Bbl HAMAETE B HALEN KHUre. Kaxapiid 50,00
royemyyka C yI0BOSLCTBUEM M3Y4UT e OT KOPKM [0 KOPKU, 4ToObl Y3HaTb TO, YEro ellle He 3HaloT poanTeny 1 fpy3bs! CamMoe MHTEPECHOE O 3BE3[aX,
HalLeii 1 IpyriX NaHeTax — s CaMblX J0B03HATENbHbIX!

el C037. CypauH B.T. 3Be3ppi. TpeTbsi KHUra 13 Cepunt "ACTPOHOMAS 1 aCTPO(M3NKA" COREPXUT 0630 COBPEMEHHBIX MPEACTABNEHHI O 3Be3/aX.

PacckaszaHo 0 Ha3BaHMsIX CO3BE3AMIA 1 MMEHaX 3Be3[, 0 BOMOXHOCTM UX HAOMIOAEHUS HOYbIO 1 IHEM, 00 OCHOBHbIX XapaKTEPUCTVKAX 3BE3[, U UX 155,00
Knaccudukaumm.

C038. CypauH B.T. ConHeuHas cuctema. Bropas kHura cepuu "ACTPOHOMMS 1 acTPodU3nka" COLepXT 0630p TEKYLLETO COCTOSIHUS U3yYeHUst
nnaHet 1 Manbix Ten ConHeyHoi cuctemsl. OBCYXAIOTCS OCHOBHLIE PE3YNbTaThl, NONYYEHHbIE B HA3EMHOM M KOCMUYECKOI NNaHETHOM aCTPOHOMUM. 150,00
MpuBeaEHbl COBPEMEHHDIE IaHHbIE O MAHETaX, X CMYTHUKAX, KOMETaX, aCTepouaax U MeTeopuTax.

C040. Cypaun B.I'. ActpoHoMMYeckue 3aaaum ¢ peweHusamu. B kuure cobpaqo okono 430 3azay no acTpoHOMUM C NOAPOBHLIMM PELLEHNSIMU.
YacTb 13 HUX — KNIACCUYECKME, YaCTb — COBEPLLEHHO HOBbIE. BCe peleHns CocTaBeHbl aBTOPOM KHUIM 1 HEPEeaKO AONOMHSIOT kiaccuyeckue pewwenus | 85,00
VN IaXe VCTPaBASIOT UX OLLMOKM.

C041. Cypauu B.T. "Mytewecteus k JiyHe: Habniogexus, akcneauumn, uccneaoBalus, OTKpbITUs . KHUra pacckasbiaet o JlyHe: o
ﬁ e HabIIoZIEHISIX C MOMOLLIBIO TENECKONa, 06 U3yYeHIN ee MOBEPXHOCTM M HEfP ABTOMATUYECKVMM anfiapaTaMit 1 O MAOTUPYEMbIX SKCTIEAMLISX

acTpoHasToB o nporpamme Apollo. MpuBeaeHs CTOPUYECKUE U HAYYHbIE AaHHbIE O JlyHe, doTorpacdum 1 KapTbl ee NOBEPXHOCTY, ONUCaHNe 180,00
KOCMMYECKMX annapaToB U AeTasbHbIi paccka3 06 akcneauumsx. OBCyXaaloTcs BO3MOXHOCTY U3y4eHms JlyHbl HayuHbIMU 1 TIOBUTENLCKAMM
CPeacTBamu, NepecneKkTUBLI €6 OCBOEHMS.

C042. Cyppun B.I'. PasBenka panekux nnaHet. Meuyta kaxaoro acTpoHOMa — OTKPbITb HOBYIO MIaHETY. PaHblLe 3T0 Cly4anoch PefKo — OfHa-
[IiBe 3a cTonetue. Ho B nocnesHee Bpems nnaHeTbl OTKPLIBAIOT 4acTo. B KHMre pacckasaHo 0 TOM, Kak BENMCh W BEYTCS MOMUCKYW nnaHeT B CONHEYHoI 160,00
cucTeME 1 3a ee Npeaenamm.

C050. Cemxke A. YenekatenbHasi acTpoHoMuUS . [pe/naraemas I0HLIM YUTATENSM KHUTa NO3HAKOMUT WX C MindaMK, NereHaaM1 pasHbX HapofioB 0

3Be3/1ax, NpovcxoxaeHum 3eman 1 BeeneHHoii. MHTepecHble GakTbl, 3aa4m 1 npakTuieckue paboTbl MOBLICST MOTUBALIVIO K U3y4EHMIO aCTPOHOMUN. 90,00

X020. XBaH M.I1. Heuctosas BcenexHas: OT Bonbluoro B3pbiBa A0 YCKOPEHHOTO paclUMpPeHusi, OT KBapKOB 10 CYNEepCTPYH.
PaccmarpusatoTcsi npo6neMbl poxaeHus Halueii BeceneHHoii B peaynbtate Bonbluoro B3pbiea, Noapo6bHo uccneayetcs GpuHanbHas CTaaus 3BoNoLmMm
38311, OTKPbITME B CAMOM KOHLIe npoLwuioro Beka (B 1998-1999 rr.) kocMr4eckoro Bakyyma kak aHTUrpaBuTaLmin, KOTopast IBASIETCS PUYMHON
YCKOPEHHOr0 paclumperus BceneHHoi.

110,00

11025. Limonkosckuii K.3. Tpyabl no Bo3ayxonnasaHuio. PaboTsl BbAAIOWEr0CS PYCCKOro U COBETCKOTO Y4EHOr0, OCHOBOMOMOXHMKA
COBPEMEeHHOI kocMOHaBTHKM K.3.LIMonKkoBCKOro oTkpbiM HOBYIO GNECTALLYI0 CTPAHULY TEXHUKM 6€3 CYLLECTBEHHOTO NPUMEHEHMUS JOCTUXEHMIA B
06nacT MaTeMaTKM U MexaHUK1. ABTOP UCTONb30BaN B CBOWX TPYAAX WLLb apudMeTUKy, anrebpy 1 camble Hayasna aHann3a 6ECKOHEYHO Masbix
BEJIMYMH U C MOMOLLIO TUX CKPOMHbIX MaTeMaT4Yeckux CPeLCTB 000CHOBAN BCIO PAKETHYIO TEXHUKY (B TOM YKCIE PEAKTUBHYIO aBUaLyIO) 1
NPELBOCXUTIUN MHOTME COBPEMEHHBIE JOCTUXEHMUSI B OCBOEHWM KOCMUYECKOTO NPOCTPaHCTBA.

B HacTosLLyI0 KHUTY BOLNKM Knaccuyeckue paboTsl LionkoBCkoro, NocBsileHHbIE PasnnyHbIM Npobaemam aguaumm 1 BO3ayxonnaeanus. B Hux
[laHa cxeMa MoHOMIaHa co CBOBOHO HECYLLMMI KPbiNbsIMU; pa3paboTaH psif 3NeMEHTOB adpOAMHAMUYECKOr0 pacyeta CaMoeToB; OMMCaHb
OMbITbI MO CONPOTUBNEHMIO BO3MyXa U PE3YNbTaThl MCCNEN0BAHNIA CAMONETOB C MOPLUHEBLIMM IBUraTENSIMU; A0Ka3aHa TEXHUYECKas BO3MOXHOCTb
MOCTPOEHMS PEAKTUBHOIO CamoneTa, PACCMOTPEHbI €ro MPEVUMYLLECTBA U HE0CTATKM MO CPABHEHMIO C CaMOJIETaMM, UCTIONb3YIOLLMMM MOPLUHEBbIE
[LiBUraTeny; NpuBeaeHbl CXema 1 pacyeThbl CTPAaToChepHOro camosieTa ¢ TypboKOMNPEeCCopHbIM ABuraTenem. 3aBepLuaioT KHUAMY pasaensl U3
pykonucy "CBo60AHOE NPOCTPAHCTBO", B KOTOPOI PaCCMOTPEHBI SIBNEHMUS, NPOUCXOASLUME B CPEAE, Te CUlbl TATOTEHUS U CONPOTUBIIEHUS NONTU He
[NeiicTBYIOT.

70,00

9040. AHumnuna @. Mo Ty cTopoHy 3Be3f. 470 HauMHAETCS TaM, rae 3akaHuMBaeTcs BeeneHHas? B kHure B XMBOIA U yBNekaTenbHO! Gpopme
paccKa3biBaeTCst 0 CaMblX TOHKMX M CIOXHbIX NPoBaemMax kocMonorun u Guanku MuKkpommpa. KHura HanucaHa Tak, 4To, ¢ OAHOM CTOPOHbI, OHa
OymeT MHTEpecHa creumanucTam, a, ¢ APYroit CTOPOHbI, MOHSTHA U I0CTYNHA YuTaTensm 663 Gpu3nKo-MaTeMaTnieckoro 06pasoBaHus v faxe
LUKOJTbHUKAM.

9T KHUIU Bbl MOXKETE 3aKa3aTb B HalLe pepakumn:

70,00

B YKPAUHE
» no tenedpoHam: (093) 990-47-28; (050) 960-46-94 » B VIHTepHeT-MmarasnHe
» Ha carite xypHana universemagazine.net http://astrospace.com.ua/ B pasgene «Jintepatypa»
» MO 9N1IeKTPOHHbBIM agpecam: uverce@gmail.com » MO NoyTe Ha afpec pefakunn:
uverce@ukr.net 02097, r. Kues, yn. Munocnasckasi, 31-6, k.53.
B POCCUU
» no tenedpoHam: (499) 253-79-98; (495) 544-71-57 http://www.telescope.ru/ B pasgene «Jintepatypa»
» NO 3NeKTPOHHOMY aZpecy: elena@astrofest.ru » N0 NoyTe Ha aapec pefakummn:
» B VIHTepHeT-marasmHax r. MockBa, M. TuwumHcknin nep., a. 14/16

http://www.sky-watcher.ru/shop/ B pasgene
«KHUIMN, XypHanbl, CONyTCTBYIOLLME TOBAPbI»

06u|,a5| CTOMMOCTb 3aKka3a 6yAeT COCTOSAITb U3 cymmapuoﬁ CTOMMOCTMU KHUT MO YKa3aHHbIM LLleHaM U nJiaTbl 3a NOYTOBbIE YCJIYyIn.




cynepcospeMEHHoe oﬁopyuosaﬂme
3¢¢e|{T nonH0r0 npwcyTCTva
HOJ'IHOKyI'IOJ'IbeIe moy 3apybexHbIX CTpaH
W NporpamMmmol ‘cobCTBEHHOTO nPpoOM3BOACTBA

r. loHeuk, yn. Aptéma, 46-b
(062) 304-45-93
planetarium.dn.ua
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