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30HA Huygens cosepLlUnA
nocaaky Ha TuTaH

LlyHamu

MapcraHckue nensa)kv




Mocaak

ocmunyecku  annapat  Huygens

("MovireHc") 14 aHBapA ycnewHo
CNYCTUACA K NOBEPXHOCTU TUTAHA. ITO co-
GbiTUe, KOTOPOEe YMe HA3LIBAKT UCTOPW-
YeckUM, CTOMO OQHMM U3 COMbIX 3HQYU-
TeNbHLIX TEXHOMOMMYEeCKUX QOCTUMEBHWUN.
Huygens moxeTt gaTb KpalHe UeHHY©, a
BO3MOMHO, U CEHCAUUOHHYIO WHPOPMO-
umio o6 OQHOM M3 CaMbIX WMHTEPECHbIX
ob6vekTor ConHeyHom cuctemol. bonee To-
ro, yyeHole HaQeTCA, YTO UCCNegQoBAHUA
TuToHa nomoryt Gonbwe YsHaTb O BO3-
HUKHOBEHUN ¥U3HN HO 3emne.

Yxe BO BPEeMA CNYCKQ HO NOBEPXHOCTL
rMraHTckoro cnytHuka CaTypHa, KOTOPbLIN
NPEeBOCXOgQUT Pa3mepamun nnaHetTy Mep-
KYypuil 1 BCero AMWb BQROE MeHbuwe 3em-
AN, 30HQ Bblwen Ha cBa3b ¢ KA Cassini, oT
KOTOPOro OH OTQenuncA gRAQUATLIO gHA-
MV PQHbWe. ITO CTAMNO NEePBLIM YCNeXoMm:
KPUTUYESCKOA YOCTb CNYCKQ — NPOXOKQe-
HVWe BepPxHUX cnoes aTmocdepbl n Bbibpoc
QBYX NOPAWITOR — NEOWMAQ HOPMAMLHO.

[paduk nocagkm Guin paspaboTaH ¢ Tou-
HOCTLIO QO ceKkyHgul. B 12:13 no kuesckomy
BPeMeHM Ha BuicoTe 1270 Km OT NoBePXHOCTU
TutaHa Huygens sowen B8 BepxHUe ciown ero
atmocdepul. [ocne YeToipex MUHYT ceobogHo-
ro nageHun, Ha soicote 180 kKM Boin BLIGPO-
WeH TOK HO3bIBO@MbI NUAOTHLIN NOPAWIOT Q-
ameTtpom 2,6 m. OH npuBen B geicTane mexa-
HM3M OTCTPENQ CNeUuMAnbHON 3QQHeW 3QuWuT-
HoW nonycepobl annapata. Yepes 42 cek. oTk-
pPolca NPUBOPHbIN OTCEK 30HQA, rge PACNONOo-
#eHbl MHCTPYMEHTbLI 9f QHOMM3Q XUMUYSCKOro
n ¢puanyeckoro coctasa atmochepnl TutaHa.
Ha Buicote 125 km
HOQ NOBEPXHOCTLIO
Boin BLIBPOWeEH Noc-
negHUi  NapPAWT
guameTpom 3 M,
obecneunswmin  oc-
HOBHUIO YaCTb none-
TO 30HQQ B QTMOC-
Ppepe. CHuKeHve
9mmnoco nPEnbansmn-
TenbHO gBa Yaca,
nocie 4Yero nPowu-
30WnO rMOBHOE CO-
buiTe — nocagka
Huygens Ha nosep-
XHOCTb TUTQHQ.

ManounsyyeHHboin
caytHnk CatypHa Tu-

LIBeTHOV CHUMOK
rnoBepxHocTu TutaHa
B MeCTe r1ocaku.

TOH — WHTepecHoe U Hambonee nogxogaulee
MeCTO /1A NPOBEQEHMA CTOMb CIOMHOO Y QOPO-
ro- croawlero skanepumenTa. OTkpoioi 8 1655
. FONMNOHQCKNM PUKOM U OCTPOHOMOM XPUCTY-
AHOM [ioVireHcoM (B 4ecTb KOTOPOro HA3BQH
30HQ), OH ABMAGTCA OQHUM W3 HEMHOMIX CNYTHU-
kos 8 ConHeyHom ancTeme, Y KoToporo ecrtb cobc-
TBEHHOA aTMocpepa. YyeHole cumTaroT, Yto No
coctary (Q30T, METOH, OPraHNYecke, OCHOBOH-
HbIe HQ BOQOPOQgE, MOMKY(bl) OHA QHAMOMYHA
TOW, YTO CYWECTRORAIA HO 3eMne OKOMo 4 MApPQg.
AeT HO30g, QO BO3HUKHOBEHVA MM3HW. Takum 06-
PQO30M, NOMMMO OTBETA HQ BONPOC, eCTb U
¥M3Hb HO cOMOM TUTOHE (Y4ero He WCKAYOT
yyeHole), Huygens cnocobeH gaTb BaMKHerwyo
VHPOPMAUMIO OTHOCUTELHO TeX YCroBMii, KOTo-
pble NPegUIeCTROBAM NOARNEHUIO Bronomyec-
KVX OPraHM3MOB HQ Hawel nnaHete. [lostomy
COM NPOEKT HeKoTopble
POMQHTUYHO HO3LIBAKOT
"Myrewecrave B8 npow-
noe 3eman". Jo cix nop

[

yuiecrayoume NPrMbopbl He NO3BOMAMM HO PAC-
CTOAHMM M3Y4aTL aTMochepy TutaHa 1330 ee
CMWKOM BObWION NMOTHOCTY, Q TOK¥E He MOrK
"yBrgeTL" NOBEPXHOCTL STOrO CNYTHUKA.

Kocmmnyecknin 3oHg Huygens cozgaH Eapo-
NEeNcKUM KocMmmuecknm areHtcteom (€SA). K
TutaHy ero goctasun KA Cassini, agnaowminca
cormecTHoIM npoekTom €SA 1 NASA. Mepsoii
NOCAQOYHbLI NOMET NO MAPWPEYTY 3emnn —
TutaH npogomkanca 7 net. Cassini ¢ npuKkpen-
neHHLIM K Hemy Huygens Boin 3anyuieH B8 Koc-
moc 15 oktabpa 1997 r. ¢ Kocmogpoma Ha
Mmobice HaHasepan pakeToHocuTenem Titan
48B/Centaur.

faHHole, cobpaHHble Koawnyekon nabopa-
TOPVIe, NOMOMYT Y3HOTL KOE-4TO M O NOroge Ha
TuTaHe. 3BYKM €ro WTOPMOR 3QNMCaHbI, U Y4eHole
HOQEIOTCA QaKE YbILIQTL TPECK MOMHUIA.

Mavik 3aBuctosckuii (Mike Zawistowski, KaHaza)
cosgan n3obpaxexve, no3possoLiee npubam-
XKEHHO OLIeHUTb LIBETOBYIO raMmy OKPEeCTHOCTeN
mecTta rnocaaku Huygens Ha TutaH. LiBeta BbI-
MBILLIJIEHBI (€CTb 1 APYrve Bepcum), XoTs u 6asu-
PYIOTCS1 Ha aHa/IM3e roJ1y4eHHbIX AaHHbIX.

Mo3avika CHUMKOB, 0J1y4€HbIX C Bbl-
cotbl oT 13 A0 8 kM, Korga annapar
CHUXaJICs K MECTY nocazaku. Ha atom
artane cBoero cHwxenus, Huygens

rocagku

nazgas rnovyTy BepTukaabHO CO CKOPOCTbIO OKO-
J10 5 M B cekyHAy v aperichoBas ropn3oHTabHO
CO CKOPOCTbIO 1 M B CeKyHAY. STy CHUMKM Obi-
S caenaHbl ¢ paspelueHnem okosio 20 M Ha
nMKcesb, 1 OXBaTbiBaOT 06s1acTb pasMepom,
npumepHo, 30 kM.

MNepegas o becueHHyo MHpopmaumio,
Huygens ocranca Ha nosepxHoc TutaHa HoBcer-
QQ, CTOB NOMATHVKOM HQYYHOM MbICM 3@MAAH.

B nociegyrouimx HOMEPAx Mol NPEYCTABKM
NOgPOBHLI OTYET O NOMYHEHHLIX PE3YbTaTOX
3TOM 3QXBATLIBQKOLLIEH MIUCCUM.

[MaHopaMHbIVi CHUMOK parioHa nocagkv Huygens (oxsareiBaeTt, npumepHo, 180°).



BceneHHas1, rpOCTP3HCTBO, BPems —
HEYHHO-MOMYASIPHBIV XKYPHSA MO 3CTPOHO-
MU 11 KOCMOHA3BTUIKE, EAVHCTBEHHOE B
CBOEM POAe MEPVIOANHECKOE W3A3HVE B
VKpavHe, pacCHNTAHHOE Ha MACCOBOIro Hi-
TATEAS), B TOM YCAE LLKOABHVIKOB, CTyACH-
TOB, MPerioAaBaTerevi LLKOA v BY308, Ha-
yYHbIX PABOOTHVIKOB, 3CMVIDGHTOB 11 BCEX VIH-
TEPECYIOLLIVIXCS] STOV TeMATVIKOM.

NzaaeTca npyn nHbOpMaLIMOHHOVI NOA~
Aep)kke YKPpavHCKOM acTpoHomMuYec-
Kovi accounaunn u Me>KayHapOAHOIro
acTpoHoMHu4ecKoro obuwecrsa

PykoBoauTtenb npoekra,
rNaBHbI peaakTop
Cepreii lopaneHko

PepakTtopbi:
MpuHa 3eneHeukas
Anekcangp Nyray

PepnakunoHHbIN COBET:
MBaH AHOPOHOB

MpwnHa Basunosa
Mwuxann Psi6oB
OmuTpuin PenoToB
Knum Yypiomos

Jn3aviH, KOMbITEPHas BEPCTKA:
Bagvm Borycnaeel,

Be6-au3ariH, COnpoBOXAEHNEe canTa:
puropuin Konomsiues

Otgen pacrnpocTpaHeHus:
Hatanbsa Mmywyk

Appec pepakuvu u usparens:
02097, r. Kues-97, yn. Munocnasckas,
31-6 /53

Ten. (8050)9604694

e-mail: thplanet@iptelecom.net.ua
canT: www.vselennaya.kiev.ua

PacnpocTtpaHsieTcs no YkpanHe
1 B cTpaHax CHI
B posHuLe LeHa ceBoboaHas

MoanucHoit uipekc — 91147

Yupeautenb n uspartenb
4TIl “TpeTbs nnaHeTa”

© BCEJIEHHAS,
NPOCTPaHCTBO, BPEMS —
Ne2 dpespanb 2005

3aperucTpmpoBaHo focyaapCTBEHHbLIM
KOMUTETOM TeJsieBUOEeHUSA

1 paavoBeLlaHns YKpavHbi.
CeugetenbctBo KB 7947 ot 06.10.2003 r.
Tupax 5 000 ak3.

OTBETCTBEHHOCTb 3a JOCTOBEPHOCTb
dakToB B Ny6AnKyeMbIX MaTepuanax
HECYT aBTOpbI CTaTemn
OTBETCTBEHHOCTb 32 JOCTOBEPHOCTb
MHdOpMaLK B pEKIaMe HECYT
peknamoparenu

I'IepeneanKa nnn NHoe NCrnoJib3oBaHmne
cTarteir, potorpacuin 6e3 paspeLleHns
penakumm He fonyckaeTcs

dopmat — 60x90/8

OTneyataHo B TMNorpadumn

000 “DyTapu-npuHT”.

r. Knes, yn. HoBoBok3anbHas,8.

T. (8044) 2686107

ABTOpPCK/Ie CTaTb

Tematdecke 0b30opbl /IHTepHeT-
CaTOB, NEPUOANHECKIX N3AGHN 1
APYIUX NCTOHHVKOB VHDOPMALIA

NHbOOopMaLng, coobLLeH s, HOBOCTN

Kues
Okono 1000 To4ek peanusauum
B PO3HUYHOM CeTu ropoaa

CeTn knockoB “CTonnyHble HOBOCTU”,

“Knesckume BenomocTn”, “BedipHi BiCTi” 1 ap.

OAO ArentcTtBo “Coto3neyaTb”,
ceTb knockoB “lMpecca”

Benas LlepkoBb

4 dpugmar (04463) 4-97-04

BuHHMUA

Y Kosuukasa (0432) 26-08-32

AHenponeTpoBCK
00O Pean Cobop (056) 770-13-03

OoHeuk v [JloHeukas o6n.
Cetb knockos "Cotosnevatb”

3anopoxbe
CeTb KMOCKOB KOMMYHaNbHOIro
npeanpuaTua “Mpecca”

UBaHo-DpaHKOBCK

000 3r1C (0342) 55-65-14
Kuposorpag,
KMo "Banepwu Ltd" (0522) 24-62-74
Kpusown Por

4TI MakapeHko (0564) 74-49-09

KpemeHuyr
4r "Al MpwueaTtHa gocTtaeka”
(0536) 62-58-33

JlyraHnck

OOO lMpecca YkpauHbl (0642) 34-43-96
OOO lNMpeccepsuc (0642) 53-32-67
JNyuk

4 NeHb (0832) 77-63-51

000 "Jlyuknpecca”™ — ceTb KMOCKOB

JlbBOB

Moctyn (0322) 97-01-24
Toprnpecca (0322) 63-21-81
000 “UnTepnpecc”  (0322) 97-65-07
Mapwuynonb

Y MpougHKo (0629) 41-00-44
Menutononb

YT ButknHa (0619) 42-14-43

Mepe: ||
DU BCEAEHHAR

MykauyeBo

4l Nnbnyesa (03131) 42-412
Hukonaes

4l benosepues (0512) 47-36-40
Y AneHuH (0512) 47-66-31
Cymbl

CeTb KMOCKOB NMOYTOBOI CBSA3M
4 CesepuHa (0542) 22-22-17

TepHonosnb

4 CronuublH (0352) 43-02-77
OO0 Toprnpecca (0352) 24-44-89
Opecca

CeTb knockoB "Tpecc-cnyx6bl Opecchl”
(0482) 30-16-06

Yxropogn,

4 KypTak (0312) 61-52-45
XapbkoB

YT YepHbin (0572) 58-91-81
XepcoH

4 Kob63apb (0552) 42-09-09
XMenbHULKUM

4TI JleBumwinH (0382) 79-56-68
K “Bcecsit” (0382) 79-55-24
Yepkacchbl

4 rymmpos (0472) 64-74-48
"YepkaccbiToprnpecca”

dunman razetbl "OT 1 oo"
(0472) 54-41-17

YepHuros

4 “Unpopm-TNpecc” (0462) 16-51-27

YepHoBLUbI
4TI MNuckapes (0372) 57-56-97
Pl "Monopnoii 6ykosuHel” (0372) 55-19-06

Poccusa

r. Mockea u Poccusa

Mo Bonpocam nprobpeTeHus xypHana

obpawarteca no ten.  (095) 208-67-01,
975-17-01

E-mail: andrew®@starlab.ru

YBaxaemble untatenu! Ycnex Halwero n3gaHns BCeLeno 3aBUCUT OT Balero nHtepeca k Hemy. OT3bIBbl U BONPOCKI HanpaensaiTe Ham noytoin no agpecy 02097, r. Knes-
97 yn. Munocnasckas, 31-b / 53, nn6o 4epe3 NHTepHeT no aapecy thplanet@iptelecom.net.ua, thplanet@i.kiev.ua. MocTapaemcst HM OAVH U3 HUX He OCTaBUTL 6e3 oTBe-
Ta, a TaKkke y4yMTbiBaTb TEMATUKY BalIMX BOMPOCOB MNPW MOArFOTOBKE MaTepuanoB B COOTBeTCTBywlWMe pybpuku. MpurnawiaeM MNOCETUTb Hal Ccant
www.vselennaya.kiev.ua., Ha KOTOpOM NpeacTaBneHa nHGopmaums 0 HalemM N3[aHNN, aHOHCbI, CBEAEHNS O TOM A€ MOXHO KYMNUTb 1 Kak MOXHO 3aka3aTb XypHaJs no noy-
Te, opyras nonesHas nHdopmMauma ans yutarenei n nobuTenein aCTPOHOMUN.

BCEJIEHHAS, npocTtpaHcTBO, Bpems, Ne2*2005
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TanaxkTuka. dV(szano,Lua, b éomoﬁo;u b Aeubea 6
IIporynka mo"3Be3gHoMYy Konecy" 7
Taunbt Mneusxoro Ilytu Knum Yypromos 8

ITymyv om 3emau 6 6eckoneurnocms npoxodum uepe3 nawy I'anaxmuky. Cepeo-
pucmyio nonocy Maeunozo Ilymu na (pore 36e30H020 HOLHO20 HeOA HABEPH-
Ka euden KaxcOvLit. Ho HacKonbKO XOPOULO 3HAEM Mbl 2U2AHMCKULL 36e30HbLIL
mezanoauc, 8 komopom xusem? Cosepuiume IKCKYPCUIo no 36e30HOMY KoJle-
¢y, npuomipoiime mailHoL, CKPbLMbLE 6 €20 3a2a004HOM YeHmpe.

Ju3Hb B 1eHTpe Mneuxoro mytu 11

VH®OPMALIS, COOBLLIEHNS] 12
[amMMa-BcIUIECKW TTOMOTAIOT M3y4aTh Hawy [anakTuky
Kaprorpadupys [anakTuky u 0603peBas Halu OKpeCTHOCTM. ..

<4 ConHeyHas cuctema

CTONKHOBEeHUe C KOMEeToOu 14
Mars Express. [ og padomu na opdume 15
MapcuancKue neisaxu 16

» Bparep Hale

» Kananvi Reull Vallis

» Kanvon Coprates Catena
» Crenvl Candor Chasma

VH®OPMALS), COOBLLEHNS 20
MapcuaHcKue BYIKaHbL ellle XUBLL?

Byrure rop MoryT 6bITh TONLKO ropwl... Ha Mapce

Hocroiitian 3ameHa Spirit n Opportunity

Ha Mapc onyctunca xonog

Mops Ha Mapce

Ju3nb Ha Mapc yxe 3aHeceHa

[lepBsiMu Ha Mapc OTIIPaBATCA BECENble CTAPUKN

CxadaHzp MOXKHO HAILUIATL HA KOXY

BCEJIEHHAS, npocTpaHcTBO, Bpems Ne2*2005



<4 3emns

Iyrnamu

Tpazedus, npoucweduias y 6epezod HHOOHe3UU 6 KOHYe MUHYBULEZO 20-
da, nompsacaa mup. Ymo e marxoe Yynamu, KaAK OHO 603HUKAEM U NO-
wemy ezo max mpyoHo npedckazamuv?

Kyaa n Hackonbko cMecTunach 3eMHas 0Cb
Iocne seMneTrpAaAceHus
NH®OPMALVS, COOBLLIEHNS]

MuHYBWINIA rOf, — OAMH U3 CaMblX TEIUILIX 33 MOCefHee
THICAYENIETUE

YpoBeHb BOABI B MUPOBOM OKeaHe MOBLILIAETCA
B AHTapKTUKe MOTYT UCYE3HYTb IUHTBUHLL
JInnzoob6pasHoe o6nako Hap [aBanamu
Mayna-Kea n3 xocmoca

4 XKusHb Ha 3emne

OenbduHb B panoHe HeaHAePTanbleB
Badum Cmenanuyx, Bumanui Jlozéunenko

Cmapvle KorLeKyuu uHoz0a npenodHOCam HeoXudaHHble Cpnpusbl... Oc-
HOBY NUMAHUS HeAHOePMANLYA COCMABLALU CMENHbLe KONbLIMHbLE, HO K02-
0a 3Haewy, ¥Mo HU3Hb KOPOMKQ, G 60KPY2 CTNOAM HCeCTOYAluLUe MOPO3bL,
cmoum au 3a0ymvieamucs o dueme?

VH®OPMALLAS], COOBLLEHIS]
Eme opunu mpepox yenoBeka
Hawre adpukanckoe mponcxoxpeHune MOATBEPKLAETCA

UenoBeK 3HaJ TEXHOJOTUI0 06pabOTKU iepeBa elle
1,5 MnH. neT Hasag

HeaHpepranblibl BN ceb mo-n104cKu
B rubenn MaMOHTOB BUHOBHHI J1IOLU

<4 Ha6niopgeHns 3se3nHoro Heba

AcmpoHomuuecKuil KaneHoaps
He6o0 B Mmapre 2005 ropa Jdeonud Trawyx

3Be3HbIE CEMbU Amndpei Ocmanenko

36€30bL POHCOAIOMCS, B3POCLLION, HCUBYM. U 2UOHYM 8 MOUL JHce KOMNAHUU,
8 KAKOlL NoABUAUCH Ha c6em. OzDOMHOE KOUYeCTNE0 36e30HbLY CKONLeHUTL
umeemcs 6 Hawell 'anakmuke, HeMALO0 UX MONCHO YUdemy ¢ 3emau, a He-
Komopble — 0adice He80OPYICeHHbLM 21A30M.
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Mezanoaue, b ,@omolb,ou wr Aeubean

He OBLI0, HABEPHOE, HU OZHOT0 HapoAa Ha 3eMJe, KOTOPHIH
He oOpaTuiy Obl BHUMaHuA Ha Mieunsiid [IyTh, TOHKOI
TIeJIEHOU OIOSICHIBAIOIIUIT HOUHOE HE00, U He IpUAyMas Obl eMy
CBOe 00'bsICHEHUE.

HagBanue mameit 'amakTuke ganm gpeBHUE I'PEKU, U UMEHHO
JereHza, o 'epe, HamousIieli cBouM MOJIOKOM ['epakiia, CbIHA 3€B-
ca U IPEeKPacHO¥ cMepTHON AJIKMEHBI, OCTaeTCs HauboJee momy-
JApHOU U3 Bcex. KoMy ke 1recTBoBaTh B HeOecax, Kak He HEO0KU-
TessAM. I'peKu, a Beiies 3a HUMU U PUMJISTHE, CIUTAJIH, UTO, TOJIHEKO
W[ TIO 9TOMY 3BE3JHOMY IIyTH, MOXKHO BCTPETUTHCH C 3€BCOM B €T0
IBopiie. AGOpUreHbI ABCTPAINY FOBOPAT, uTo Miieunsrit IIyTs Be-
JIeT K JoMy OOrOB, a AKYThI HasbIiBasu ero -~ Ciemavu Bora™.

IlelicTBUTEIBLHO, 9TO CKOILJIEHYE 3Be3] 00Jiee BCETO HATTOMUHA-
eT U3BUJINCTHIN IYTh BO BecenmeHHOM. AMepuKaHCKUit ToaT ['eHpu
Jlourgenno Hazsaa Hamry [aJakTUKy " IIXPOKO 6esI0i Joporoi
B Hebeca, IMyTeM MPU3PAKOB U TeHel . [[peBHYe BEeHIPHI BEPUJIH,
uTo 1o Muteunomy IlyTu ckauyT morubinme B CPasKeHUAX BOUHBI.

CeBepoaMepUKaHCKYe MHAEHIILI OBLIN YBEPEHBI, YTO HOPOTY B
Hebecax IIPOTOITAJIA aHTUJIOIA, COPEBHYIOIIAACS B Oere ¢ OJIeHEM.

Hapopx maiis, go npu0bITHS UCIAHIIEB 6e3pas3fesbHO IPABUB-
mui Ha mpoctopax IleHTpanabHOI AMEpHKU, IIeperyTaB HU3 C
BepXoM, cuuTaj, uro Mueunsrit ITyte — aro Illudansba, apcTBo

BCEJIEHHAS, npocTtpaHcTBO, Bpema Ne2*2005

cMepTHu, Tae KecToKue 00ru TepsaioT aymm ymepinux. C moryc-
TOPOHHUM MUPOM CBSISBIBAJIM €r0 U UYePHOKOXKUE JKuTeau Boc-
TOYHOW AGPUKHU, CUNTAs, UTO 9TO — ABIM OT KOCTPOB MX yMep-
IIVX TPETKOB.

Ectb 1 Gosee mposanueckue od0biacHeHUsa. CaMble MaJieHb-
Kue Jioau Ha 3emJie, OyIIIMEeHbI, JyMaJl: CPeAr 3Be3] JeTal0T
XJIOIIbS TIeIIa, OPOIIEeHHBIE NaBHBIM-TAaBHO NEBYIIKON M3 UX
miaemMenu. J[peBHSA MEPCHUICKAs JiereHJa PacCKasbIBAaeT, UTO
Muneunsrit IIyTe — 9T0 pasdpocanHas COJIOMa, KOTOPYIO HEeKU
YeJIOBEK YXBATHJI OAHAKABI C UYKOTO Bo3a. Bopa sameTunu u
KUHYJINUCH B IOTOHIO, a OH TaK IPUIYCTUJ, YTO 3a0erKajl Ha He-
00, Za ¥ TaM He OCTaHOBUJICS, IIOKA BCI0O KPALEHYIO COJIOMY HeE
pacrepsi...

OnHO 13 cCaMbIX ITOATUYECKUX CKA3aHUI POAUIIOCH B ICTOHUU.
Brina y nmpaBurens Hebec FOKKo KpacaBuiia-goub JIuuga, mose-
JIeBaBIIIasd IePeJeTHBIMY NTuItaMu. [locBaTaics K Hell OgHAK I
npekpacHsIil skeHuX — CeBepHoe CusHMEe, IPUHEC B IIOJAPOK €i
TeICAYY OenbIX KoHel. [TocBaTascs, fa 1 mpomaJi, ucues B ceBep-
HBIX Ipocropax. Iloguan Torpa crapeiit JOxko JImHAy K camMbiM
BBICOKHMM 3Be3naM. BpoauT tam GeqHass HEBECTa, ILIAYeT, JKEeHU-
Xa CBOEro pasbICKHUBaeT. A ee cBajeOHadA haTa, IIMHHAS U ceped-
pucraga — 3To u ecTb Mieunsbrii I1yTs.



BceneHHas!

lporynka no"zee3zgHoMy knonecy

Mupe 2anaKmMuK meop4eckas MHO202PAHHOCMb NPUPOObl NPOABNAEMCA He MeHee APKO, Yem, Hanpumep, 8 MuU-
pe MUKpoop2aHu3mos. YueHbvle He nepecmarom yousaambuCa 02POMHOMY MHO2006pa3uto hopm 3mux "Kocmu-
yeckux mezanonucos", cpedu komopwvix Haw Mneunstil [lymb omH00b He ABnAemcAa ImanoHoM. 0GHaKo nodob6HO
momy, Kax, usyuas ConHye, mbl y3Haem MHO20e 0 C8OliIcCMBAX UHBIX 38e30, uccnedosaHue Haulell 38e30HOU cucme-
Mbl noMo2aem pa3obpamsca 8 moM, ¥mo npoucxodum 3a ee npedenamu. Ilymb om 3emnu 8 6eckoHeuHOCMb NPo-

xodum uepe3 Hawy Fanaxmuxky.

epBasa cxema Hameln ['amak-

TUKU ObIJa ONMyOJMKOBaHA B

1750 r. aHTIUACKUM JIIO0OM-
TesieM actpoHomuu Tomacom PaiiTom.
T'anakTuka, mo MmHeHUIo PaiiTa, moxo-
JKa Ha MCIOJUHCKUM JKEePHOB MUJIU KO-
aeco. CoJIHIIE JKe HaXOAUTCSI HeJaleKo
or ero BryJaku . IlosTomy ¢ 3emau B
Pa3HBIX HANIPABJIEHUSIX MBI BUJUM Pas-
JMYHOE KOJHYECTBO 3Be3] — O00JbIIIe
BCEro, Korjga CMOTPHUM B CTOPOHY  060-
ma" Kojeca, W ropasfo MEHbIIE, eCIH
oOpaTuM B30p B HaIpaBJeHUU, mapaJ-
JIeJIbHOM €T'0 OCH.

HeticTBuTesbHAA KapTUHA 3BE3HO-
ro He6a B OOIIMX UEePTaxX COOTBETCTBY-
eT MOoJeJu, MpeAJosKeHHoir PaiTom.
Mz HaGaromaeM 0604 3Be3LHOTO MXKep-
HOBa B BH/E OIOACHIBAIOINeil Bce HEOO
cepebpucToi moysockl Mieunoro IlyTu,
BHE KOTOPOII 3Be3J BCTpeyaeTcd He-
CPaBHUMO MEHBIIIE.

3a OABa BeKa aCTPOHOMWSA BHeCJA
CyIlleCTBEHHBIE KOPPEKTHUBBI B CXEMY
Paiita. BeiacHuiaoch, HAIIpUMEP, YTO
ConHeuHasi cUCTeMa He TaK OJu3Ka K
"BTynKe”, KaK cuuTajJ HCCJIEHOBA-
Teab. Ha camom gese, oHa pasmelna-
ercsa 6amke K ob6oxy . Bomee Toro,
cama l'ajakTuka JHUIIL B CAMOM I'PY-
0OM IPUOJIUIKEHUN MOXKET ObITh CPaB-
HeHa ¢ JKepPHOBOM UJIM KoJiecoM. Bech-
Ma CJOKHOM OKasajach ee cIupae-
BUJHAA CTPYKTypa, Aa W BpallleHUe
TanakTUKM He MOXO’Ke Ha BpallleHUe
TBepaoro teyna. Ho rmaBuasa ugesa Paii-
Ta 0 TOM, YTO BHAMMOE paclpenee-
HUe 3Be3J Ha Hebe oTpa’kaeT Kak
CTpOEHUEe 3BEe3JHON CHUCTEMBI, TaK U
HaIlle PACHOJIOJKEeHVEe B HEl, JEXUT B
OCHOBE COBpPEMEeHHOU 3Be3JHOM acTpo-
HOMMUMH.

PyKoBomcTBysich 3TOU wHuaeel, IIO-
npobyeM IpeacTaBUTh, KAK BBITJIALE-

J0 061 HEOO, ecau OBl MBI 3aHUMAJU B
T'anakTuxke nuaoe mecrto. Ileperecemcsa
MBICJIeHHO B HeHTP Mieunoro Ilyrtu.
31ech HET, KaK HeKorga JyMaJu, Ka-
KOM-TO MAacCCHBHOHN ' CBEpX3BEe3IHI ,
KOTOpas CBOMM TATOTEHUEM 3aCTaBJIA-
eT ocTajJbHBIE€ 3Be3Jbl BpPalllaThCA BO-
Kpyr cebs. IleaTpanbHble 00JlacTu Ha-
men alakTUKW, UIU ee AOPO, Ipem-
CTaBJAIOT CO000Il OrPOMHOE U BecbMa
TycToe CKOIJIeHUWe 3Be3M, CpeAUu KOTO-
PBIX IIPEeo0JagaloT KpacHble TUTaHTHI.
OrTyna, us nmenrpa 'alakTUKY, 3BE3-
HBIT MUD BBITJAAAEN ObI HAMHOTO 3(-
dbexTHEE, ueM ero HabJOgaeM MbI. Be-
JIMKOEe MHOKECTBO OUEHDb APKUX Kpac-
HOBAaTBHIX 3Be3J ycemBaso ObI HebGO-
cKJIOH. OT MPUBBIYHOTO AJIA 3€MHOTO
Habaogarensa Maeunoro IlyTtu He oc-
TaJ0Ch OBl U cJaexa. Bo-mepBBIX, IOTO-
My, UTO KaK pas3 B HaNpaBJEeHUU Ha
"00604" pPaACIOJOKEeHBl Te TeMHBIEe TY-
MaHHOCTH, KOTOpble OOBOJAKMUBAIOT
rajakTuueckoe Anapo. VI, BO-BTOPHIX,
Oyab MHPOBOE IIPOCTPAHCTBO COBCEM
IPO3PaYHBIM, TO U B 3TOM CJyuae cJa-
bocBeTdAmasaca mogoca Miueunoro Ily-
TH COBCEM TepdAJaach Obl 32 OPUIIMAH-
TOBOM POCCHINIBIO APKUX 3BE3]  Iepej-
Hero oua".

Yn@manumca Temepb Ha caMbIil Kpaun
Hame# ['alakTUKM, KOTOPBIA, KCTATU
CKa3aTh, BRIPAKEH BeChMa HEUEeTKOo. B
HalpaBJeHUW K CBOUM KpadaM TraJiak-
TUKHW, THUIIA Hallel, MOCTEIMEeHHO CXO-
IAT "Ha HeT , U O UX pajuyce MOKHO
TOBOPUTHh TOJBKO YCJIOBHO. Bymem
CUUTATDH, UYTO MBI HAXOJAUMCSA B TeX 00-
JacTAX HaIllel 3Be3JHOM CHUCTEeMBEI,
rje 3Be3Ibl CTAHOBATCS OOJBIITON pej-
KOCTBIO.

He60 oTcroma mmeeT BuJ HeOObIU-
HBI, pa3fensasch HA JBe HePaBHOIEH-
Hble MOJOBUHBI. OqHA W3 HUX 3aHATA
CTPAHHBLIM JIHCKOBUIHBIM 3BE3JHBLIM
00JIaKOM, HAIIOMUHAMIIUM Te Trajak-
TUKU, KOTOPbIe MBI HabJaiogaeM ¢ ped-
pa”. IlepenmBalomjeecd MHCKOPKAMU
OIMIKaANIIINX 3BE3/, OHO CO BCEX CTOPOH
OKPYJKE€HO MPa4YHOi YepHOU Oe3qHOI,
rie ymaeTcss 3aMEeTUTh TOJBKO He-
CKOJBKO CJIab0CBETAIUXCA TYMaHHBIX
TOYEK.

Bropouem, BOOPYKUBIINUCH TEJIECKO-

moM, JEerKko y0eauThCcA, UTO uUepHad
0e3qHa He TaK YK mycra. Bcioay B moJie
3peHUs BHUIHEITCA KPOIIeUHBIe IIST-
HBIIIIKY TaJaKTUK. X BUJHO HE MEHb-
e, a ropa3xo 6o0JbIlle, UueM 3Be3[ Ha
HameMm Hebe. OTciona, ¢ TPaHUIL HAIIe i
3BEe3IHON CHCTEMBI, CTAHOBUTCSA OCO-
0EHHO ONIyTHUMONM HEOOBATHOCTH KOC-
moca.

Heb60 mpuobpesio 6wl elrfe 6oaee a(-
(GeKTHBIN BUJ, eciu ObI 13 IeHTpa ['a-
JaKTUKW MBI OTIPAaBUJNCH He K Kparo
";KepHOBa , a BOOJb €ro  BTYJKH .
ITogusaBIIINCh HA BBICOTY, PABHYIO pa-
nuycy TlamakTuku, MBI MOTJIU OBl
0603peBaTh BCIO HAIly 3BE3JAHYIO CIIU-
paJib.

IIuBHOE, BEJMUECTBEHHOE 3DPEJIUIIE
packpulIoch OBl mepen Hamu. Passe
MOJKeT cpaBHUTHCA ¢ Miueunsim IIyrem
Bcsa lamakTwka, BUAWUMAS IIJIAMIMSA?
V3BHe Halra 3Be3JHAas CHUCTEMAa BBIT-
JAOUT Kyma 6ojiee BIIeUATASAIOIE, YeM
U3HYTPH.

A Temephb mpojegaeM IAPYTroii sKcIIe-
pumenT. [IpeacraBum, uro Hama ['anak-
TUKa U3MEHUJa (POPMYy, U U3 CIIUPAD-
HOI IpeBpaTuiach B OMHY U3 SJIJIUIITHU-
YeCKUX TaJaKTHK, T. €. IOUTHU IIIapoBOe,
BHYTPU KOTOPOTO B JOOOM HaIpaBJie-
HUW KOHIIEHTPAI[USA 3BE€3]] B IPOCTPAHC-
TBE U3MEHSETCA MJIABHO.

Kapruna cpasy usmenuaach. Mieu-
Heli ITyTh ucue3. Bce He6O mouTu pas-
HOMEPHO 3aI0JHUJIOCH 3Be3naMu. Toirb-
KO M3-3a 9KCI[EHTPUYHOCTH HAIIIEero IIo-
J0o:XeHUA B Takou [amakTumke, B HaI-
paBJIeHUUW Ha ee IeHTDP 3Be3] BUIHO
060JIblIlIe, YeM B IIPOTUBOIOJOKHOMN CTO-
poHe Heba.

Mo:xHO mpexcTaBUTh U APYTroil Ba-
puaHT. [JomycTuM, UYTO Hallla 3BE3AHA
cucTeMa CHUJHHO CIJII[UJIACE. ITO
TOTYAC OTPA3UJIOCH ObI M HA BHUIE 3BE3-
nHoro HeOa. Mueunsrit [IyTe cran yixe,
HO 3aTO HAMHOTO sipue, U BMECTO POC-
CBHIIIY 3B€3]] Mbl YBUAEJIU ObI OIIOACHIBA-
I He0O cBeTAmUiica 00pyd, BHE
KOTOPOTO BUJHEIOTCSA JIUIITh HECKOJbKO
APKUX 3BE3].

Kak BugHO m3 Hammx BooOpakae-
MBIX IPOTYJIOK, BUJ HebGa ompemeaseT-
csa (opMoii 3Be3HOI CUCTEMBI U II0JIO-
’KeHUeM B Hell HabJomaTessd.
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bl Mneunoro lNyTwk

Knum Yypromos

rpoMHAaA 3Be3Has cucTeMa, Ha-

3pIBaeMasd l'ajJaKTUKOM, UTO B

mepeBoJie ¢ IPEeUecKoro o3Haua-
er Mueunsiii IlyTh, cocTOUT U3 ABYX
TPUJLIMOHOB 3B€3/I, CPeAU KOTOPBIX €CTh 1
Hatrne Couniie. ITomoca Maeunoro IlyTtu B
CeBepHOM MOJyIIapuUM IiepeceKkaer Hebo
mo co3Besauam Opaa, JIucuuku, Jlebens,
ITedpes, Kaccuoneun, Ilepces, Bosuuuero,
Tenbiia, Opuona u Equnopora. B 1610 r.
Tamuneo lanuieit B cBOil HEOOJBIIION Te-
JIECKOII IIEPBLIM PaccMOTPeJ, UTO II0JIoca
9Ta COCTOUT M3 MHOYKECTBA 3Be3I.

Ouens moxoska Ha Haut Mieunsbrit IlyTs
coupasbHada ramaktTuka NGC 2997. Ee
IeHTPpaJbHAasd YacTh — 9TO, TAaK Ha3bIBae-
MBI, OAJII2K, B IIEHTPe KOTOPOTrO 1 PAaCIIO-

JIO’KEHO, COOCTBEHHO, SAAPO TaJaKTUKH.
3Bes3aHadg IMJIOTHOCTb 31eCh JOCTUTAET
MaKCUMAaJIbHOTO 3HAYEHUS — IOUYTU CTO
THICAY 3Be3/] Ha Kyornueckuii mapcek (1 map-
cek = 3,26 cBeroBoro roza). s Gammxa
WCXONAT KaK MUHUMYM TPHU CIIUPATbHBIX
pyKaBa, KOTOpPbIe HACEJEHBI MOJIOLBIMU
rOpPSUNMU 3Be3JaMU BBICOKOM CBETHMOC-
TH. A IIOCKOJBKY TaKkue 00beKThl MOMKHO
HAOJII0JATE ¢ OOJIBININX PACCTOAHUI, CIIH-
pajibHas CTPYKTypa BHUIHA HTOCTATOUHO
yeTKOo. PyKaBa MMEIOT XOPOIIIO BHIPAIKEH-
HYIO "KJIOYKOBATYIO CTPYKTYPY, COCTOS-
IIIyI0 M3 Ta30BO-IILLIEBBIX KOMILIEKCOB U
o0sacTeil 3Be3mooOpasoBaHus. Hanbosb-
IIe KOMILJIEKCHI BBITVISIAT KaK He6O0JIb-
III1ie CBETJIbIe ISTHA BHYTPH CIIUPATbHBIX
PYKaBOB WM B HEIOCPEICTBEHHOM OJIu-
30CTH OT HUX. Ha BHEIITHUX KPOMKAaX CIIU-
pajieii pacmoJIOXKeHBbI MbLIeBble O0JaKa.

@DopmMbl cniupajieii TOBOPAT O BpaIlleHUU
raJIaKTUKU, B pe3yJIbTaTe KOTOPOI'O U 3aK-
pyumBaioTCA pyKaBa. B comTHeUHOM CEKTO-
pe Muteusoro IIyTu ecTh TpU CIUPATBHBIX
pykaBa. OHu Ha3BaHBI pykaBamu [lepced,
Crpenbra-Kuna u Opuona-Jlebena. Iloc-
JIeIHU Ha3hIBAIOT TaKsKe COJTHEeUHBIM Py-
KaBOM, IIOCKOJIbKY BOJIN3Y €ro BHYTDEH-
Hero Kpasi Kak pas3 u pacmojioxxkerno Coui-
HIile. 3Be3qHAA IJOTHOCTb B OKPECTHOC-
Tax ConHIa — NPUOJUBUTENTHLHO OJHA
3Be37]a Ha JeCATHh KYOMUECKUX IIapCEeKOB,
YTO B HECKOJIbKO pas O0oJbllle CpemHein
3BE3IHOM IIJIOTHOCTY rajlaKTUIecKoro (do-
Ha. CimpanbHas CTPYKTypa OTHOCUTCA K
COCTaBJIAIONINM TaJaKTUUECKOTO JUCKA.
IlepBo#i ramakTHUKON, YETKYIO CIU-
PAJBHYI0 CTPYKTYPY KOTOPOU yAaJIOCH
paccmoTpeTh, ctana NGC 5194 (M 51 unu
rajaKkTuka BomoBOpOT), OTKpBITAs JIOP-

Lunpkynb X-1

PykaB YronsHuka—LleHTaspa

lanakTn4deckunii 6angx

PykaB LLijnta

HapyxHbiii pykas

Pykas lMepces

Jlebenb X-3 /
Pykas Ctpenbua
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TYMaHHOCTb

PykaB IOxHoro kpecta

Pykas Kunsi

MecTHbili pykas NGC 3603

(PykaB OpunoHa—Jlebeas)

Crpeney
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nom Poccom B co3Bezgum I'omumx Ilcos.
Omna numeeT HeOOJIBIIIOE, HO JOCTATOUHO aK-
TUBHOE AP0, BOJIU3U KOTOPOTro HabJII01a-
eTCs IBUIKEHIE ropsuero rasa co CKopoc-
0 200 KM/CeK.; MOII[HbIe, IITUPOKUE,
XOPOIIIO Pa3BUThIE CIIUPAJIbHEIE DYKaBa, B
KOTOPBIX MOYKHO OOHAPYIKUTH CKOIIJIEHUSA
TOPAYUX 3BE3/; MHOTOUNCJIEHHBIE TT0JIOCHI
TEeMHOT'O BEIIeCTBA, YACTUUHO IPOHUKAIO-
e B 001acTh Anpa. BepxHUil cuupasib-
HBII pykaB ramaktuku M 51 orubaer ee,
IPOXOAUT MapajieIlbHO BTOPOMY PYKaBY
W OKAHUMUBAETCA APKUM JKEJTBIM IIAT-
HBIIITKOM CJIOKHOUW KOH(pUTrypamuu. ITO
"nATHBIIKO — cnyTHUK M 51 — mempa-
BuibHasA rajmaktuka NGC 5195, koropas
mutagiie M 51 u mo pAAy IpU3HAKOB IPO-
IOJIDKAaeT pas3BUBATbCs, CKOpee BCEro, B
mepeceKarwInyocd ciupaiab. Pykasa M 51

I. lanaktuka NGC 5194 (M51) n ee cnyTHuk
NGC 5195.

Il. Tanaktnka BogoBOpOT — kiaccuydeckas
cnvpanbHas ranaktvuka. OHa u3BecTHa Tak-
xe nog umeHamu M 51 u NGC 5194, n Haxo-
anTtest Ha paccTtosiHuy 30 MJIH CBETOBbIX JIET
ot CosiHua. Ee pa3mep 60 TbiC. CBETOBbIX JIET
B I10MepevyHvKe, N oHa sIBISIeTCsl OA4HOU 13
cambiX SPKUX U XUBOMUCHbLIX raiakTuk Ha
Hebe. 310 n3obpaxeHne — UnM@dpPoBas KOM-
nmnsaumns HalemHou goTorpapuu, nosy-
4eHHou Ha 0,9-Mm Teneckone B HaunoHasib-
Hovi obcepBaropum Kitt Peak, v nony4eH-
HOro KOCMUYECKUM Tes1ecKornom vm. Xab-
6512 MHPakpPacHoOro n3006paxeHus Ha Ko-
TOPOM BUAHbI HOBbIE MHTEPECHbIE AETa.
Fanaktnky BonoBOpPOT MOXHO yBUAETb B
6uHOK/Ib B co3Be3ann [oH4Yux [lcoB, oHa
OTHOCUTCS K CnpasibHbIM raaakTukam Tuna
Sc u saBnseTcs rnaBHbIM Y/1€HOM LEJ0k
rpynnbl ranakTuk.

nedopMuUpPoOBaHbI, UTO (YUUTHIBAS CYyIIleC-
TBOBAHIE 00'BeIUHSIONIEro 00e rajJakTu-
KU 3BE€3IHOI'0 MOCTA) II03BOJISIET OTHECTH
ee K UHCJY B3auMOJeHcTByoIux. la-
JAKTUKA-COYTHUK 000PaYMBAETCSA BOK-
pyr oo6Iero IeHTpPa Macc C MePUOI0M,
IPUOINBUTENBHO, 2,5 Mapa. jer. Cers-
MIUACSA MOCT MeXKIy HUMH oOpasoBajicsA
okoso 50 MJIH. JieT Haszan, KOrga KOMIIO-

lanaktuka NGC 2997 o4yeHb roxoxa Ha Hall
MneyHbivi [yTs, OHa HaXo4uTCsl Ha PACCTOSIHUN
55 MJIH. CBETOBbIX NIET U YAanseTcs oT Hac Co
ckopocTbio 1100 km/cex. NGC 2997, BeposiTHO,
HECKOJIbKO MaccvBHee HalLevi [anakTyiku.
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HEHTHI JBOMHOM CUCTEMBI COIMBUINCH.

Ho Bepremca k Maeunomy Ilytu. B ero
IMEeHTPAJbHON YacTU HAXOAUTCA OaIIK,
cocroamuit u3 10 mapa. 3eesx. M3 Hero
BBIXOJSAT TPU COMPATBLHBIX PyKaBa, O KO-
TOPBIX MBI YK€ TOBOPUJIN, a B I[EHTPe pac-
moaoskeHo Anpo Hamei amakTuku. Cou-
HeuHas cucrema ke Haxoxurcs B 28 000 2 ‘
CBETOBBIX JIeT OT meHTpa Mieunoro ITyTu. ' Peaitaniaie
ITonmuerit gmamerp Muieunoro IlyTu coc-
raByasgeT 100 000 cBeTOBBIX JIeT, TO €CTh,
4TOOBI IIPEOJOJIETH PACCTOSHIE OT OJHOTO
ero Kpas JI0 Ipyroro, Jiyay cBeta Heo6xo-
numo 100 000 jer. Bor Takas orpomMHasd
Hama ['anrakTuka, xorsa Bo BeesleHHOI cy-
IIEeCTBYIOT U eIrle 0oJbIie!

Ha meuntpanpryio ob6sacts MieuHoro
IIyTu NpoeKTUpPyeTCs YacTh CIIUPATHLHOTO
pykasa Crpenbra-Kuisa. Temubie "mposa-
JBI HA CHUMKAX — 9TO  YTrOJbHBIE MeIII-
KU — ILIOTHEIE 00J1aKa rasa 1 IIbLIN, T-
roreroire K miIockoctu ['amakTuku. Ilor-
JIOII[eHVe CBETa B HUX HACTOJBKO OI'POM-
HO, UTO 3B€3[I, PACIIOJIOJKEHHBIX 38 9TUMU
obJyiaKkamMu, IPOCTO He BUAHO. EfuHUYHBIE
3Be3bl, 3aMeTHbIe Ha (POHE  yroJIbHBIX MEIIKOB , HAXONATCH MEKIY
HabJIIomaTeieM 1 00JIaKaMu.

Anpo mamrent 'anakTuku — 9T0 06JsacTh paguycom okoso 3000 ceero-
BbIX JieT. Ha 3Be3gHOM Hebe IeHTp ['alaKTHKM HaXOAWTCS B HaIIpaBJie-
HuM cosBe3aus Crpenbna. Uaymmuii oT sapa MOTOK M3JIYUYEHUS B BULU-
MOM Jualas3oHe AJUH BOJIH, IIPOXO/s Yepes ra3oBo-mblieBbie 00IaKa, 0c-
nabesaer Ha 30 3Be3gHbIX BeaumuuH (30™), T.e. B TpusauoH (10'?) pas.
ITlenrpanpHas obmacte Mieunoro IlyTu moctymHa Aas HaOJIOOeHUI B
HHPPaKpPacHOM, PEHTTeHOBCKOM, TaMMa- U paguoauana3oHax.

BOau3u ramakTUuecKoro IeHTpa, BHYTPU 00JaCTU PagmuycoM OKOJIO
1000 cBeTOBBIX JIET MOKHO HaOJIIONATEH ra30BbIe IIOTOKU, IBUKYII[ECS CO
CKopocThio 0K010 500 KM /CceK.

Cuaumviku I u II oxBaTbIBaOT 00JIacTh IleHTpa [aJaKTHUKM pasMepoM
400x900 cBeroBbix Jget. Mcrounuku SNR 0.9+0.1, X-ray Thread u Sa-
gittarius A East, BeposaTHO, IpencTaBIAOT CO0OM OCTATKMU B3PBLIBOB
CBepxHOBBIX. SIpKUe qBOIiHBIE PEHTTeHOBCKUe nctouHuku 1E comepsxar
YyepHble ObIPHI WJIVM HEeNTPOHHBIE 3Be3abl. MaccuBHBIEe 3Be3nbl B [[yrax
(Arches) u apyrux 3Be3AHBIX CKOILIeHUAX (umcTouHMKU DB) mmeroT Ko-
POTKUI CPOK KU3HU. B HemaleKoM OyAyIlleM 9TH 3Be3bl 3aKOHYAT CBOM
SBOJIIOIIMOHHBIN IIYTh BO B3pbiBaX CBEPXHOBBIX, IIOMOJHSSA HAcCeJIeHUe
nerTpa 'alakTUKY HOBBIMU HENTPOHHBIMU 3BE3JaMU WU OeJIbLIMU Kap-
JIUKaMU, a MEeK3BE3JHYI0 Cpely — ra3oBO-IBLIEBLIMU O0JaKaMu, Oora-
TBIMU TSKEJILIMU dJIeMEeHTaAMU.

Oco06bIif MHTEepeC MPeACTaBIdeT IeHTPaJbHAA YaCTh AApa PaguyCcoM
MeHee 3 CBETOBBIX JIET B KOTOPO#l CKOHIIEHTPUPOBaHa Macca, 9KBUBAJICH-
THasg 50 MJIH. coMTHeYHBIX Macc. VIMEHHO B 9TOH 3araJodyHOi 00JiacTH,
PAaCIIONIOMKEHHOM B caMOM Cep/Ile HaIllero 3Be3JHOT0 OCTPOBa, HabJioqa-
eTCsI TUTAHTCKOE BhIZleJIEHNE DHEPruU W Iejiasd uepena yAUBUTEIbHBIX

SNR 0.9+0.1
P

Sagittarius B2
|

SBJIEHU.

| — cHUMOK B MHGpPakpacHOM anana3oHe, BblnosiHeHHbIi Chandra,

Il — KOMBUHaLMS CHUMKOB B PEHTFEHOBCKOM (CUHWIA), MHppakpacHoMm (3ene-
HbIV) 1 paavogmana3oHax (KpacHbii).

Ill, IV — cHumkn Chandra B peHTreHOBCKOM Auvara3oHe OKPEeCTHOCTEel CBepX-
MacCyBHOW YePHOW Ablpbl Sagittarius A* (Sgr A*). Ha cHumke Il BugHbI HegaBHO
OTKPbITbIE 00J1aKa OYEHb ropsiHero ra3a, pPa3orpeToro A0 TeMrneparyp B HEC-
KOJIbKO MUJIJTMOHOB rpasaycoB. 3Ty obiaka pPacriosiOXeHbl C rMPOTUBOMOIOXHbIX
CTOPOH 1 yaaneHbl 0T Sgr A* Ha AEeCSATOK CBETOBbIX /1eT. CTOPOHbI M300paxeHuii
0XBaTbIBaIOT 8,4 yrinoBbIX MUHYTbI (IPUMEPHO 25 CBETOBbIX JIET).

V— A, B, C, D — nBoviHble nepemMeHHbIe PEHTreHOBCKNE NCTOYHUKU. [lepemMeH-
HOCTb UCTOYHMKA A MPOAEMOHCTPUPOBAHA HA YETbIPEX CHUMKAaX BHU3Y, BbINOJI-
HEHHbIX B pa3Hoe BpeMsi. Paamep CTOPOHbI n306paxeHvs — 1 yrnoBasi MuHyTa
(3 cBeToBbIX roga).

BCEJIEHHAS, npocTpaHcTBO, Bpems Ne2*2005
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Cuumku III u IV oxBaThIBaIOT 00J1aCTH
0KO0JI0 25 CBETOBBIX JeT. B 1eHTpaabHOMI
YacTy M300paKeHnsI HAXOAATCSI TPU HC-
TOYHUKA paguousiydeHus. Sagittarius
A East — ocrtaTok B3pbiBa CBEpXHOBOIA,
npousotmenamiero 10 000 smer Hasanm,
(nroc 25 000 jser, B TeueHUE KOTOPBIX
CBET [OIIeJ IO 3eMHOro HabJamogaTens),
Sagittarius A West — cTpykTypa, coc-
TOAIAS U3 rasa, JBUTAIIIErocs IO CIH-
panu B HampaBJeHum Sagittarius A*.
ITocnenHuii, BeposiTHEE BCEro, IIPEn-
CcTaBaAET CO00Il YEePHYIO ABIPY, MacCoil
TPU MUJIJIMOHA COJTHEUHBIX.

Ha wuzob6paskenuu (V), moayueHHOM
Chandra, BuAHO ueThbIpe APKUX IIepe-
MEHHBIX PEHTIeHOBCKHX HNCTOYHUKA,
KOTOphIe OBIIM OTKPBITHI B IIpeaeax
3 cBeTOBBIX JieT OT Sagittarius- A*
(Sgr-A¥*). IlepeMeHHOCTH 3TUX OOBEK-
TOB HABOAUT Ha MBICJIb O TOM, UTO OHH
IpeACTaBIAAIT CO00il ABOMHBIE CHCTE-
MbI, B KOTOPBIX UepHAasd AbIpa WUJIMU Hew-
TPOHHAA 3Be3[a BBEITATHUBAET MAaTEPUIO
M3 PACIOJIOMKEHHON PAMOM 3BE3AbI-KOM-
manboHa. Takas BBICOKAs KOHIIEHTpA-
U ABOWHBIX PEHTTEHOBCKUX MCTOUHU-
KOB B 9TOM PermoHe — KOCBEHHOE JOKasa-
TEJILCTBO TOT'0, YTO BOKPYT Sgr-A* chop-
MUPOBAJICA ILJIOTHBIM ~PON~ U3 UEPHBIX
OBIP ¥ HEUTPOHHBIX 3Be3J MaccaMu 6oJiee
10 000 conHEUHBIX Macc.

Hanuuwme cBepxMacCWBHOII YepHOU
OBIPBI B IeHTPe Halleil ['aJakKTUKU OBLIO
IOKas3aHO CPAaBHUTEJIbHO HeTaBHO. B Hac-
TOAIlEee BPeMA aCTPODUBUKYU CKJIOHHBI
CUUTATD, YTO OOJBIITHUHCTBO KPYIIHBIX T'a-
JaKTUK (ecju He Bce 0€3 MCKJIIOUEHUS)
comepsKaT B CBOMX IIEHTPax MOLOOHBIE
00beKThI. CunTaercs, 4YTo HaJIUUYNE Uep-
HOU AbIpHI B ieHTpe Maeunoro IlyTu npe-
ISATCTBYET POKIEHUIO HOBBIX 3BE3]] B IIpe-
mesax 3-4 CBETOBBIX JIET OT Hee, II0CKOJIb-
Ky TPaBUTAIIMOHHOE II0JIeé CBEPXMACCHUB-
HOTO KoJIIalcapa paccenBaeT Jiobbie 06-
IIUPHBIE CKOILJIEHUS Ta3a W IMBLIN, KOTO-
pBI€ U SABJAIOTCA CHIPHEM A (GopMUPO-
Bauus 3Be3n. Oquaxo Bpag Xancen (Brad

Hansen) us KanudopHuuiickoro yHusep-
curera B Jloc-AHKesiece yTBepIKIaeT, UTO
HallleJI-TaKW B HAIleM TajJaKTHYeCKOM
sAApe MOJOAble 3Be3Ibl, U OHU PACIIOJIO-
*KeHbI MeHee ueM B 0,5 ¢cBeTOBOI'O roza oT
CBEPXMACCHUBHOM UYEPHON ABIPBI. OTUM
3Bes3gaM OKoJo 10 MJIH. JIeT — OHU COB-
ceM MJIaJeHIbl II0 ACTPOHOMUUYECKUM
Macimirabam.

HcmouHnuru:

Chandra Field Guide

to X-ray Sources.

The Milky Way.

Chandra Photo Album 23 Dec 04
Gemini Observes Remains
of Massive Star

Cluster Near Milky Way's
Galactic Center.

Gemini Observatory.

04 November 2004. u Op.

JlyHHbIVi cBeT, Mapc v MieqHbiv rnyTs

MU3Hb B LIEHT JIe4YHO

H €00 MIaHeT, BPaIaoIuXCcd BOKPYT
3Be3][, PACIIOJIOKEHHBIX B HEIOC-
PenCcTBeHHOM GJIM30CTH OT IIEHTPAa Hallein
TajlakTuKN, O4YEBUAHO, MMEET BEIHKO-
JenHbId BuL. OgHAKO BPAL JIU KTO-TO MO-
JKeT JI000BaThCA dTUM HeOOM, IIOCKOJILKY
JKMB3HDb TAM UMeeT MAaJIo IIIaHCOB Ha cyImec-
TBOBaHUe. [le0 B TOM, UTO, IIO OIleHKaM
YUeHBIX, Kaskabie 20 MJIH. JIeT ra30BO-IIbI-
JaeBad cpega B ooaactu 500 cBETOBBIX JeT
BOKPYT TaJIaKTHUYECKOTO ITeHTpa HAUYWHA-
eT CIKMMATBhCSA, UTO HPUBOAUT K HHTEH-
CUBHOMY OOpasOBAaHUIO MAaCCHUBHBIX KO-
POTKOKUBYIIUX 3Be3n. BapbiBel CBep-
XHOBBIX, 3aBepIIaI[re 3BOJIOIHUOH-
HBIE€ IMPOIECCHI 9TUX 3BE3J, CIOCOOHBI
YHUUTOKUTD BCE JKUBOE B pafiyce IecCsT-
KOB CBeTOBBIX JeT. Cleayromuii B3pPHIB,
KaK [peamojaraior, caydurca udepes 10
MJIH. JIET. ITHU IIPOIEChl He HEeCYT YIPO3BI
I dejioBeuecTBa. MBI PaCIOJIOKEHBI
CIMIIKOM JAJIEKO M 3allfAIeHbl MOIIHBI-
MU KOMILJIEKCAMU HEeIPO3PAUYHBIX I'a30BO-
IBLIEBBIX 00JIAKOB BHYTPEHHUX 3BE3JHBIX
pykaBoB Mueunoro IlyTu.




BceneHHasn

famma-pcnAccK NOMOrQT U3YUQTL
Hawy lanakTuky

ACTpOHOMLI CTaJu CBUIETEJIMU
YHUKAJIbHOTO (DEHOMeHa, HUKOTAA
He HabJIogaBIIerocs panee. Bokpyr gase-
KOU raJJakTHUKM, CTaBIIIell ouaroM raMma-
BCILJIECKA, YKe uepe3 HECKOJbKO YacoB
TIOCJIe er0 PerucTpanuu 0bLI0 3ahUKCUPO-
BAHO BEJIMKOJIEITHOE PACIIINPSIOIIEECd PeH-
TTeHOBCKOE TaJIo.

TamMa-BCILIECKU, CJIOBHO HEBUAMMBIE
MasgKU, IPOCBEUUBAIOT KOCMOC JIyUaMU
CcaMbIX BBICOKUX JHEPTUI, KOTOPhIe, KaK
0Kasajioch, MOTYT 30HAMPOBATH BeIIec-
TBO, JIeKalllee Ha JIydye 3PEHUA MEXKIY UC-
TOUHUKOM BcIljlecka u 3emJeii. B qannom
cayuae ramma-Beiieck GRB 031203 mpo-
M30IIIeJI TOUTH TOYHO 34 ILJIOCKOCTBHIO IThI-
JneBoro gucka 'aJakTuKu, 1 KBAHTHI CBe-
Ta, UAYIIUEe OT HEero, BHIHYKIEHBI OBLIN
mmepeceyb 3Ty 3albLIEHHYIO 00JacTh,
IIpesk/ie YeM JOCTUTJIN HaIllel IJIaHeTHI.

OpburanbHas obcepBaTopus Integral
(ESA) zaperucrpupoBaJjia MOIIHBIN IIOTOK
raMMa-KBaHTOB, MTPOJOJIKABIIUHICA OKOJIO
30 cekynua. U1 y:xe uepes 6 1acos 110CJIe 3TO-
T'0 COOBITUSI PEHTTEHOBCKasA 00CcepBaTOPUA
XMM-Newton cpesana mepBBI CHUMOK
YAUBUTEIBHOI'O I'aJI0 BOKPYT' yracaroliero
PEHTTeHOBCKOTO ITOCIeCBeUeHM ST BCILJIECKA.

IIpodeccop Aum Xammupeit (PPARC)
IIPOKOMMEHTHAPOBAJ OTKPBITHE TaK: ~ Lam-
Ma-BCIJIECKU ABJIAIOTCA CAMBIMU MOIIIHBI-
MU B3pbIBAaMU M3 W3BECTHBIX HaM BO Bce-
nenHoii. Eciu GBI MBI CMOTJIN YBUJETH €€ B
ramMma Jiyuax, OHa OKasajiach ObI COBCEM He
MIOXO0XKel Ha Ty 6e3MATeKHY0 BeesleHnnyio,
KOTopas HaIOJHEHa CUAHUEM MUPUAZO0B

45000 sec

4 _arcmin

‘aughan (U

YeTbipe rocnenoBatesibHble 3KCNO3ULMU PEH-
TreHoBckoro raso Bokpyr GRB 031203, cae-
naHHble Yyepe3d 25 000, 35 000, 45 000 1 55 000
CeKyH/] rocsie peructpaumm raMmma-Bcrijiecka.
B pacLuvpsitoLemcs y3ope rasio n1erko yrasbl-
BalOTCS [Ba KOHLEHTPUYECKUX KosbLa. [ivHa
macLuTabHOM INHeVikn Ha CHUMKax - 4 Yr/ioBbiX
MUHYTBI.

BCEJIEHHAS, npocTtpaHcTBO, Bpems Ne2*2005

Op6uTtansHasi peHTreHoBckasi obceparopusi XMM-Newton.

CBETUJI, BUAUMBIX OOBIYHBIM I'Ia3oM. Ape-
Ha HEIPeKPAaIaIUXCs B3PbIBOB, KOCMHU-
YeCKUX CTOJKHOBEHHUN M MCUE3aIOIero B
TPaBUTAITMOHHBIX BOPOHKAX UEPHBIX IBIP
BelllecTBa — TaKOI ObI OHA IpeacTaa Ha-
memy B30py .

BricTpo yracaroiree peHTIeHOBCKOE 13-
JIyueHVe Ha MecCTe BCILIecKa (IocjiecBeue-
HUe B TEPMUHOJIOIUY COBPEMEHHOH acTpo-
HOMMM) XOPOIIO BUIHO B IIEHTPE PEHTTe-
HOBCKUX CHUMKOB, CeJIaHHbIX 00cepBaTo-
pueit XMM-Newton. 'aso cocTrout us iByx
PACITUPSAONNXCA KOHIEHTPUUECKUX KO-
JIell, BOKPYT SIUIIEHTPA BCILIECKA.

"Bo3HUKHOBeHHE KoJjel, 00yCJIOBICHO
OBLIBI0 Halleil cobcrBenHoil IasakTukwy,
KOTOpasi IOiCBeUeHa MOIIHBIM KOPOTKUM
UMIIYJIbCOM PEHTTeHOBCKOTO W3JIyYeHUd,
BBIIIIEJIIEI0 M3 oOuyara raMMa-BCILIECKa
BMECTEe C OCHOBHBLIM IIOTOKOM Ir'aMMa-KBaH-
TOB, — roBoput Cumon Borau, pykoBoau-
TeJib TPYIILI aCTPOHOMOB, HAOJIOAABIIINX
rajio. — IIbLIB paccesiyia YacThb TUX JyYei,
OTKJIOHUB UX K 3emJie, IOJ00HO TOMY, KaK
paccenBalOT BUAVUMBIN CBET KAILJIX TYMaHa.
Tak moABUINCH KOJIbIA — PEHTIeHOBCKOE
9X0 ramma-Beriecka. Cam 1mo cede BCILIECK
momo0eH KPUKY B cobope: 'POMKUI U sC-
HBIH, OH OBICTPO CTUXAET, HO TaJlaKTUYec-
Kasd peBepOeparniuisa, BuanMas B (hopMe Ko-
JIel, BCe ellle 3BYUuT .

W3-3a TOro, 4TO CKOPOCTH CBETA KOHEU-
HA, pacCesHHbIE HA IILLIN PEHTI€HOBCKIE
KBAHTBI, UAYINNE K 3eMJe 110 U3JIOMaHHOMI

TPAEKTOPUHU, IPUXOIAT K HAM IIO33Ke CaMO-
ro MOMeHTa raMMa-Beiiecka. IIpuuem, 3a-
IepyKKa TeM 00JIbIle, UeM JAJIbIe OT JIyda
3peHUs HAXOAUTCSA IMbLINHKA, MPEJOMUB-
mas ay4d. Bor moueMy KOJbIIa PACIIUPA-
IOTCA CO BpEMEHEM.

"CBeToBoe 5X0 B (DOpMe PACIIUPAIOIAX-
cs1 KOJIell, BOBHUKAaeT Ha HeGe B TOM CJaydae,
ecJIM TIbLIb Ha JIyue 3peHus 00pasyeT CJIoi,
MPUOIN3UTEHHO COBIAAAIONINN C KAPTHUH-
HOI IIJIOCKOCTBI0, — IIPOAoJKaeT Boran. —
Ecau xosblla 1Ba, 3HAYUT JOJIKHBI OBITH
IIBa IBLIEBBIX MacCUBA MEXKAY 3eMJIeii 1 uc-
TouHuKOM. IJoHMMaHMe TOTo, KaK B peasb-
HOCTH pacIipefiesisgeTcs MbLTb o AucKy I'a-
JIAKTUKY, oueHb BaskHO. [louemy? IloTomy,
YTO WMEHHO IbLIb CIIOCOOCTBYET OXJIaKIe-
HUIO Ta30BBIX 001akoB B ['alakTuke, KOTO-
pble Giaromapsi 9TOMY IIOJIYYalOT BIIOCJIE[-
CTBUY BO3MOKHOCTH KOJLJIAIICUPOBATH —
00pa30BLIBATh HOBBIE 3BE3IbI U ILJIAHETHI.
Tor, KTO 3HaeT pacmpejeseHue IILLIU, II0
CYIIIECTBY ITOJIYYAET B PYKU KapTy Oy IYIIUX
BO3MOXXHBIX OUAroB 3Be€31000Pa30BAHNUA .

Pacmupsromnuecs PEeHTreHOBCKUEe
KOJIbITa HUKOT/IA ellle IIpeskIe He Haboa-
Jauch acTpoHomMamu. OZHAKO aHAJIOT 9TOTO
SBJIEHUS B BUAUMOM CBETE — CBETOBOE 9X0
ot Benbinek Hoeeix 1 CBepXHOBBIX — OBI-
JIO 3aMeYeHO yyKe HECKOJIBKO pas.

I BoiiHOE Tajao ramMmma-BCILIeCKa
GRB 031203 00yciioBJIeHO HAJIUYUEM IBYX
MIBLIEBBIX 00,1aK0B [alaKTUK Y, VIaJIeHHbBI-
MU OT Hac Ha paccrosgumue okojo 2 900 u
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4 500 cBeTOBBIX JIET COOTBETCTBEHHO.
CToib TOUHAS OIlEHKA PACCTOSHUI ObLIa
OJIyYeHa aCTPOHOMAaM II0 YTJIOBBIM pasme-
paM KOJIeIl ¥ CKOPOCTU UX PACIITHPEHUS.
ITorpeIrtHOCTh B JAHHOM CJIy4ae He IIPEeBOC-
xoauT 2% — BBIZAIOIUICS Pe3yIbTaT AJIs
OIpeieSIeHsl PACCTOSHNE 0 TAKUX TPY.I-
HOJOCTYIIHBIX 00BeKTOB l'alaKTUKU, Kak
HEeBUAMMbLIE IIbLIEBbIe obJiaka. Biumskaii-
mIee u3 AByX 00JIAKOB, BO3MOYKHO, SABJISET-
csl 4acThI0 TyMaHHOCTH GUM — Tropsuero
rasoBOTr0 MMy3bIPsi, 00Pa30BABIIIETOCS B pe-
3yJIbTATE BCIBIIMIKK CPasy HECKOJbKUX
CsepxHoBbIX. CaM ramMma-BCILJIECK, KaK
0JIaTal0T ACTPOHOMBI, CIYUUJICS B HEOOJIb-
10¥i raJlakTuKe, yIaJleHHOH OT Hac Ha pac-
crosgumue 1,46 MJIpA. CBETOBBIX JIET.

o cux mop IpUPOIA STUX BCILJIECKOB OC-
TaeTcsA 3araJoyHoll, XOTs B PyKax aCTPOHO-
MOB y2Ke eCTh HeMaJIo MoAcKa30K. Cuuraer-
cs, 4TO, IO KpaiHeill mMepe, HEKOTOPbIE U3
HAX MOTYT HPOUCXOAUTH B pPe3yJabTaTe

lanaktnka — MCTOYHMK ramma-scrnecka GRB
031203 HaxogmTcsi Ha Hebe CoBCeM PsigoM CO
3Be3aou Haoc (g3era Kopmel), a npoctpaHc-
TBEHHO — [MPSIMO 3a TyMaHHOCTblo Gum —
KpyrHeviler Ha Halem Hebe. Ee yrnosoii ana-
METP, Kak XOPOLLO BUAHO Ha CHUMKE, MpeBoC-
xoant 20°! Ha atovi naowann BriosIHE YJI0XU-
mcb Obl BCe OCTallbHble TyMaHHOCTU Heba,
BMecTe B3siTble. K coxasleHuio, B HaLLvX LUMpPO-
Tax oHa He roAHUMAETCs Ha/Z ropu30HTOM; 13
3Be3/, BUAMMbIX Ha CHVYMKe, Ham ByayT 3HaKo-
Mbl, noxanyu, nnie Anyapa, Aaapa v BeseH B
cosBe3ann bonbworo [llca. 3eneHas AnHUS
0603HayaeT ranaktnyeckuii aksatop. Koopam-
HaTbl ramMma-Bcrijiecka B raiakTuyeckom cuc-
Teme orcyeta L = 255,74°, b = -4,80".

BcnbllleK CBePXHOBBIX, IPUUYEM He JIFOOBIX,
a JIUIIIb TeX, KOTOPbIe JIUIIWINCH K KOHILY
JKUSHU BCEX CBOMX BHEIIHUX O0OJIOUEK U
KOJLIAIICUPYIOT IPAMUKOM B YUEPHYIO ABIDY.

ITo mamepuanam Hnmeprnem
noozomosun A.H. J[eauenko.

+ 4+

MPYS | aAJIaKTUKY U 0003peBasl Halllh OKP

3a TO, UTO Ha KapTe 3eMJU He OCTa-
JIOCh "0eJIbIX IATEH' , MbI JOJMKHEI
OBITH OJIATOMAPHBI MYKECTBEHHBIM JIIO-
IsIM — KapTrorpadam APeBHUX W HOBBIX
BpemeH. IlogHuMasch Ha TOpPHBIE NHUKH,

mepecekas OKeaHbl M MYCTBIHU, OHU COC-
TaBJAJN TONPOOHENIINE KapThl CaMBIX
OTAAJeHHBIX W 3araJloYHBIX MECT Halleil
mraHeTsl. ClemoM 3a IEPBOIIPOXOAIIAMU
IILJIV MCCJIeOBATEJIN, IIePBhIE ITOCEJIEHIIbI,
KYIIIHL...

Ceromusa, KOrJa UYeJIOBEUECTBO CTpE-
MUTCA BO BeesleHHYI0, Tepe HUM CTOUT
OUYeHb Ba)KHAad 3ajjauya — CO3JaHUE TOU-
HeNIuX 3Be3AHBIX KapT, cBoeobOpas-
HBIX aTJIaCOB KOCMHUYECKHX TOPOT, He-
00XOAUMBIX IIITYPpMaHaM OYAYITUX dKC-
TeIUIA.

Muccuio 3Be3gHBIX KapTorpagoB ro-
TOBBI B3ATH Ha ce0A KOCMUYECKUE allla-
patrei. EBpomeiickoe KocMHUUYECKOe
arertrcTBo (ESA) ocymiectBisieTr mpo-
€eKT, IeJib KOTOPOTO — COCTaBJIeHUE Ha-
nboJiee OJTHON U TOYHOI KapThI HaIlei

TamakTUKM, BKJIOUYAIOIEN MUJIJINADPIBL
3Be3I.

Kocmuueckuit anmapar Gaia (IMaiis),
paspaboTaHHBIN cmermuaaucraMmu ESA,
OyIeT BOOPY:KeH IByMs KaMepaMu, Ha-
ubosee TOUHBIMH K3 KoOrga-JImbo co3-
maHHBIX JogbMu. OH OyAeT 3amyIneH B
2010 r. u paccuuTaH Ha 8 JeT sKCIIya-
TaIUN.

Gaia moHagoOUTCS IATH JIET, YTOOBI
OXBATUTH TAKOE OTPOMHOE KOJUUECTBO
KOCMHUYECKUX O0OBEKTOB, a HEKOTOphIe
W3 HUX, K TOMY K€, Ype3BLIYANHO Ma-
abel. Clienyoomiue Tpu roga yaayT Ha CO3-
naHNWe TUTaHTCKOW TPEeXMEPHON KOM-
OBIOTEPHON MOJEJNH, KOTOpas IOKaKeT
He TOJBKO CerofHsAIIHee II0JOXKeHUe
00'beKTOB, HO I HAIIpaBJIeHNEe UX JBUKe-
HUSA, I[BET U JasKe XUMUUYECKUNA COCTaB.
910 OymeT COBEPIIEeHHO HOBBIM B3TJIAL
Ha Hamy l'aJakTWKy ¥ BCe, YTO B HeH
HaxoguTcA. A moapoOHeliIedl KapToii,
3BEe3HBIM KaTaJIOTOM, CMOTYT BOCIIOJIb-
30BaThCA BCe OyAylnue KOCMHUYECKUe
MUCCHH.

Emre ogwH Ba’KHBIA acCHeKT MUCCUU
Gaia s3akJrouaercsa B ToM, uTo KA cmoco-
O0eH, 6yiarozapA CBOMM CBEPXUYYBCTBU-
TeJLHBIM KaMepaM, 00HaPYKUTh KOCMU-
yecKue 00beKThbI, O CYIIeCTBOBAHUU KO-
TOPBIX [Jake He II0J03PeBal0T yueHbIe
3emau. Kpome 3Be3s, BOBMOXKHO OymeT
HaOJI0gaTh OYEeHBb cJjadble O0BEKTHI, a
TaKiKe Te, YTO HaXOAATCA Ha KOJOCCATb-
HBIX PACCTOSHUSX.

Kpome Toro, Gaia OGymer moapoOHO
HCCIeN0BATh TPYAHOAOCTYIHYIO JJIS
Habaogenuii ¢ 3eman obJsacts ConHed-
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HOM cHCTeMBl HAXONAIYIOCA MEXKAY
ConHIIeM ¥ OpOUTON HAaIled MJIaHEeTHI.
9ra 006JaCTh COAEPIKUT IIOTEHIIUAJIHLHO
omacHbIe AJIA 3eMJU acTePOUILI U JOC-
TymHa IJisi 0030pa TOJbKO B JHEBHOE
BpeMsa cyTOK. MaJjible 00'beKThI, THUIIA ac-
TEePOUIOB, APKUI COJTHEUHBIN CBET Jejia-
eT MpaKkTUYeCcKu HeBUAMMBIMU. Hampu-
Mep, 0oJIbIas TPYIIa aCTePOUuL0B, HA3-
BaHHasg ATOH, KaK pa3 W IBUKETCS II0
TaKUM OpOHUTAM.

Mgr 3Haem eie oueHb MaJio O IIOH00-
HBIX CeMelCTBaxX acTepou;0B, BPEeMs OT
BPEMEHHU IIePeCeKaloInX OpOUTYy SeMJIn
U IPeACTaBIAIONINX IMOTEHIIUAJIbHYIO
OMAaCHOCTH. BOJBIIMHCTBO U3 HUX HE He-
CYT IPAMOM yIpos3bl Hallleil IJaaHeTe, HO
TeM He MeHee, 0OJIBbIIION MHTEepecC AJIS Ha-
VKU IIPEACTABJAIT HNCTOPUSA WX IIPOUC-
XOKIeHUA, IapaMeTPhbl ABUMKECHUA U XU-
MHUUYECKUH COCTaB.

0O6acTs, He
Habfaemas” =

'O6nacty,
| Habnogaembie
Gaia

. Habniynaembie)

® Gaia |

/

/
HeAiabnopaghoe
3emnv gHeEBHOE
Hebo

Ho4Hoe Hebo,
Habalogaemoe
c3emm

Tunu4Hsie
TpaekTopum
acrepounos

rpynbi ATOH op 6ME—' Gaia




CONHEYHAS! CUCTEMA
CTONKHOBEHUE C KOMEeTOM

1 5,uefca6pa 2004 ropna, crermmajuc-
71 NASA o6HapomoBaau moapo6-
HOCTH KOCMHUYECKOTO IIPOEeKTa, B PaMKax
KOTOPOI'0 HAa CTOJKHOBEHNE C KOMETOMH
OTIIPaBJIEH MCKYCCTBEHHBIN O0HEKT.

T —

C 9TOoli IeJqbI0 KOCMUUYECKHUH ammaparT
Deep Impact gonxeH ObLT MOKUHYTH 3€M-
a1 30 nexabps, HO B X0/ie IPeACTapTOBOM
IIPOBEPKY CIEIUAJINCTLI HAILIN PAL He-
MOJIaZI0K, TPEOOBABIIINX YCTPAHEHUA. Y C-
MEeNIHBIN 3allycK ¢ Mbica KaHaBepas BO
dDjiopuze B paMKax pacueTHOTO OKHA, ObLI

ocyiectsyieH Ha 12 aaBapa 2005 roga.

IlTecThi0 MecsIaMu IO32Ke aImapaTr Io-
JieTuT 10 KomeTsl Tempel-1. 3 uroJst 0CHOB-
HOM MOJyJIb BaIlyCTUT Halepepe3 KOMeTe
360-KuorpaMMOBBIii MEIHBIN CHaAPAMI-
YIapHUK, KOTOPBIA Yepe3 CYTKU CTOJIKHET-
cA ¢ KoMeTou co ckopocTbio 36 000 xm /4.
ITo oKMImAHWAM YUYEHBIX, 9TOT yaap He W3-
MeHuT TpaekTopun Tempel-1.

"B xozme muccuu Deep Impact Buepsbie
B HCTOPMHU Oy[eT IPOOUT BEPXHUI CJIOMN
AAPa KOMETBI, UTO ITO3BOJIUT U3YUUTH COC-
TaB €e BHYTPEHHUX CJIOEB , — IOSCHSET
Tom Mopras, ofuH U3 y4eHbIX, padoTaio-
X Haja IpoeKToM. VcciaemoBaTeau Ha-
IIEIOTCS, UTO YAAPHUK CMOXKET BCKPHITH
BePXHUE CJIOU SAApPAa, OMHAKO a0COJIOTHOMN
YBEPEHHOCTH B 9TOM HET.

Haxogamuiicsa Ha gucranmuu B 500 KM
OCHOBHOII MOAYJIb OyIeT BecTu HaOJIIoze-
HUSA 3a I[OCJEICTBUAMYU CTOJKHOBEHWUS,
aHAJIUBUPYSA XUMUUECKUIL COCTAB U CTPYK-
TYypy KOMETHI M MATePHAaJiOB IIOPOJ, BBIO-
POIIIEHHBLIX B pPe3yabTaTe B3pbIBA. Kpome
TOro, Ha ' ygapHuKe OymeT yCTaHOBJIEHA
Kamepa, YTO IMO3BOJIUT YUEHBIM CIEIUTD 3a
ero mMpuOIMKeHNeM K SIpy KOMEeThI U 3a
caMUM CTOJIKHOBEHHEM.

"C IIOMOIIBIO 9TOM KaMephl MBI ITOJY-
UMM CaMble JeTaJbHbIE B ICTOPUY CHUMKHI
IMOBEPXHOCTU KOMETEHI. BepoATHO, HEmoc-
PeICTBEHHO IlepeJi CTOJKHOBEHUEM ee
IPOCTO YHUUTOKUT IIECKOCTPYHAHBIH 3(-
(exT"”, — TrOBOPUT IJIABHBIN HCCJIEL0BA-
TeJIb IPoeKTa mpodeccop Maiik AxepH.

B upealbHBIX YCAOBUAX KAMKIBINA IHK-
CeJIb IMOJIYUEHHBIX C KaMephl M300paike-

Opb6uta kometsl Tempel- 1

Op6uta
"~ fOnutepa

Tempel-1
3.07.05

3emnsa
3.07.05

HUI moJiKeH orobpaskats 20 KB cM mo-
BEePXHOCTHU KOMeThl. Ho ecii 4acTUITBI KO-
METHOI IIBLJIN MOBPEAAT KaMepy AO CTOJI-
KHOBEHUS, MaKCHUMaJIbHOE DaspeIlIeHue
MOYKET NOCTHYH TOJIBKO 3 KB M Ha IUK-
ceJb.

Komera Tempel-1 6b11a o0HapyKeHa 3
amnpeJss 1867 roga OpucToMm BuabreabMmom
JlebepexTom TemmeneM, KOorga OH HaOJIIO-
ray HouHoe HeOo B Mapceie (PpaHmus).
ITepuon obpaieHMA KOMETHI COCTABJISAET
OATHh C IIOJIOBUHO¥ 3eMHBIX JeT. Opbura
Tempel-1 pacmoiokeHa MexIy opouTaMu
Mapca u FOnurepa.

CToMKHOBEHUE IPOUBOIAET, KOTga
KoMeTa OyAeT HaXOAUTHCA OTHOCUTEb-
HO OJM3KO OT 3eMJM — IPUMEPHO B
150 muaua. kM. HUKaK#“X OomacHBIX IOC-
JeICTBUN MOJIA KHUTeJdell 3eMJIn He
MPEeIBUAUTCA, OTMEUAIOT YUEHBIE.

ITo mamepuanam BBCrussian.com,
NEW Sru.com



Mars Express

Mapc — IIaHeTa, KoTopas Bcerja 0bLaa 00beKTOM Hayu-
HBIX CIIOPOB u puckyccuii. [loxoxke, B CoHeUHOI cucTe-
Me 9TO eIUHCTBEHHAs IIJIaHeTAa, I/[e CTOUT UCKATh IPU3HAKY K13~
HU — MPOIILJIOH mjau Hacrosieli. KpacHas nianera Kak HEJIb3sd
JIy4Ilie TOAXOAUT JJIs TOCJIEAYIONUX ITOCEIeHUil YeJIOBEKOM U
nake KOJIOHUBAIIUH.

Mars Express* — mnpoext Eppomeiickoro Kocmumueckoro
ArentcrBa (ESA). Annapat GbLT IIOCTPOEH B PEKOPAHbBIE CDOKYU U
€ro CTOMMOCTD, UTO He MeHee BayKHO, ObLIa MEHBIIIEe, UeM JPYTUX
HOMO0HBIX 0OJIee PAHHUX MUCCHIMA.

AsromaTuueckas crannusa Mars Express 6bl1a BbIBeZleHa Ha
MEeKILIaHEeTHYIO TPAeKTOpUuio craproBabiieii 2 noua 2003 roga ¢
KocmozapoMma Balikonyp poccuiickoli pakeroii-HocureaeMm  CO3-
®@perat”. OcTaBajIoCh TOJIbKO HAAEATHCS, YTO €BPOIEHCKON dKC-
MeIUINY, KCIOJb3YIOIIeil POCCUMCKYI0 PAKeTy W POCCHUHCKUE
mpubopsI, MoBe3eT OOJIbIlle, UeM ee IpelnecTBeHHUKaM: Mapc
"moryoun” 70% KOCMUYECKHX alllapaToB, IMOCIAHHBIX K HEMY C
3emun. Hampumep, B 1993 rogy 6s11 morepsa KA Mars Obser-
ver, a B 1999 rogy morubsu ere asa amepukanckux KA Mars
Climat Orbiter u Mars Polar Lender.

Mars Express 6b11 usroronieH EBpONeicKMM KOCMHYECKUM
areHTCTBOM IIPW YYaCTHUU yUEHBIX u3 MHCTUTYyTA KOCMUUYECKUX
uccaenosanuii Poccuiickoit akagemun Hayk. OO0Ias cTOMMOCTD
npoekTa orenuBaercsa B 300 muaH. mosmapoB. Ilpu moaroroBxe
9TOM MUCCHU KCIOJIb30BAJIINCH MHOT'E TeXHOJIOTUH, Pa3paboTaH-
HbIe 1 Mmuccuu Rosetta®*.

3anaueit KA Mars Express, ABjsieTcsa IIpoBeeHNEe HAYUYHBIX
WCCJIeJOBAaHUM, KOTOPbIe He OBLIN BBITIOJTHEHBI 3-3a aBAPUH POC-
cuiickoro KA Mapc-96. HayuHsle e/l MPOEKTAa: COCTABJIEHIIE
r100aJIbHOM reoJIOTUUECKOU KapThl ¢ pasperienuem 10 M, mocTpo-
eHMre II00aILHON KapThl paclpee/IeHns MUHEPAJIOB C pasperre-
Huem 100 M, mcciaemoBaHme aTMOC(EPHOTO COCTaBa ILJIAHETHI,

* BMB Ne1, 2004, ¢.21.
** BMB Ne2, 2004r., c. 14.

n3y4YeHNEe COCTAaBa IPUIIOBEPXHOCTHBIX CJI0E€B I'PYHTA B MacIITabe
1 KM ¥ X BBaUMOJEHUCTBUSA C HUKHUMU CJIOSIMU MapCUaHCKOI aT-
Mocdepbl, HCCIeIOBaHUEe B3aMMOJEHCTBUSA aTMOC(hEPhI C MeK-
IIaHeTHO! cpefoii. B 3amauy Muccuu TaksKe BXOAMJA JOCTaBKa
Ha Mapc mocazounoro monysas Beagle, ogHako mocie JOCTHUIKE-
HUA TOBEPXHOCTHU IJIAHETHI OH TAK U He BBIIIE] HA CBA3b.

AMC Mars Express ocHAIIEH CJIeAYIOIIIMU HayYHBIMIY ITPHIOODAMIA:

v’ AnanusaTop sapsasxeHubix yactul, — ASPERA,

v IIBeTHasA cTepeoKaMepa BLICOKOro paspemenus — HRSC,

v Ma(pakpacHblii ciekTpomerp — OMEGA,

v' ATmocdepHEblii ciekTpomerp @ypre — PFS,

v  Paguonepenatuyuk — RSE,

v' ¥V nerpaduoneTossiii armocdepHbli ciekTpomerp — SPICAM,

v IloAToBePXHOCTHBIN pagap-BeicoToMep — SSRA.

DJIeKTPONMUTAHNE allapaTa OCYIIeCTBISIETCA 34 CUET COJHeU-
HBIX 6aTapeii, KOTOPhIE C IIOMOIITBIO CIEINAIbHBIX JBUKKOB BCET-
nma HampaBieHbl Ha CoutHITe.

WuTepecHo, uTO Korga cBeT COJHIIA 3aKPBIBAETCA OT CTAHIIUN
Mapcowm, nuTarue anmnapaTa IPOUCXOIUT 32 CUET JUTUH-NOHHBIX
Oarapeil, IpegBaPUTEHHO 3aPAKEHHBIX OT COJTHEUHBIX IIaHeJe.
Takux "sarmeHuii’ Bo BpeMsaA paGoThl Muccuu okojo 1400, kax-
JIoe JINTEeJLHOCTBIO 10 90 MUHyT.

Ectb 511 :xu3Hb Ha Mapce, ObLyTa i OHa TaM, BBISICHUTH 9TO — OC-
HOBHAas 3amada crannuu Mars Express. Cuuraercs, 4To A1 CyIIec-
TBOBAHUA KU3HU HEOOXOAVMa BoJa. B Xofie BHITIOJIHEHUA IPENbINY-
X MUCCUH YIAJIOCh OOHAPYKUTH HeOOIBIIIOe KOJIITYECTBO BOJAHO-
ro mapa B armocdepe mraneTsl. Mapcoxoabl Spirit u Opportunity mo-
KasaJiu CyIIeCTBOBaHME BOJBI Ha IJIaHeTe B AajeKoM mporioMm. KA
Mars Express momxeH pasrafiaTh TailHy UCUe3HOBeHUA BOAbI. MHO-
TOKPaTHO COO0IIIATIOCH O TOM, UTO CTAHIINY YAAJIOCh HANTY IPUSHAKY
cyiecTBoBauuA Boabl Ha Mapce. Tak 4To, ITO-BUIUMOMY, IOJUBATH
Beryiue Ha Mapce a070HU OyAyT UMEHHO MECTHOM BOJIOIA....

ITo marepuasam http://www.esa.int/ esaSC/index.html

ITodzomosun Anexcandp I'onosun

BCEJIEHHAS, npocTtpaHcTBo, Bpems, Ne2*2005



ConHeqHas cuctema

MapChnaHCKne nen3arkn

B HukHe! (3amagHoil) YacTM CHUMKA 3aMETHBI pycJia, BO3-
MOYKHO, 00pa3oBaHHBIE BOJHBIMHU IOTOKAMM.

Ha amxHemM n300paskeHnn — BHUJ Ha KpaTep C I0ro-BOCTOKA.
Ha CHUMKe, oryueHHOM B mioHe 2004 r. crepeoKkamMepoii ¢
BbicokuM pasperrenuneMm (HRSC) ¢ 6opra Mars Express, Bu-
nmeH kpatep Hale, pacmomoskeHHBIN B 10:KHOM moJryiapuu Mapea.
On HaxoxuTCcs y ceBepHOro Kpas Argyre Basin (basin — 6acceiin).
Kparep nuamerpom, mpuMepHo, 150 KM 00pasoBaJica B pesyJabTaTe
MMaJieHnsl Ha IIOBEPXHOCTH KPYIHOro mereopuTa. OH mMeeT aBa
KOJIbIIa, TePPaCOBUIHBIE CKJIOHBI U IIeHTPAJIbHBIN TOPHBII MacCUB.

y ’.’.n_ s
5 ol e W 3
Niraa adlysr 717

elevation [km]

20246 B10121416182022

ESA/DLR/FU Berlin (G. Neukum)

=
i -
< a® -~ =
] - s =
S R \ ¥ i A8
A b b T B
W h S .
) A N ‘ Y
; 3 S
>y 't‘.‘\‘ L \ % Vg
A . .
- \
Y 3 |
. - -
b ™
¥ X

i O
&
¥

Y




ConHeqHas cuctema

- BUIHO, OOpPA30BaHbI IIOTOKOM PBIXJBIX IIOPOJ, CMEIIaHHBIX CO
K (77 ﬂ GGl R eu l z WG l z '/ 4 JIBIOM. THUM K€ MaTepUajoM 3all0JHEH YAapPHbINA KpaTep AuaMeT-
pom 15 KM, pacIoIoKeHHBIN PALOM C IIOTOKOM C 3aIIaJHON CTOPO-
a cHuMKe, mosyueHHOM B Mae 2004 r. xamepoit HRSC ¢ HbI. B 10:KHOI uacTu m300pasKeHns, Ha KPaio 0OJIBIIIOT0 KpaTepa
oopra Mars Express, Bumen paiton Reull Vallis (vallis, muamerpom 35 KM Ha6G0maeTCsa pasBeTBICHHAS CICTEMA OBPAroB,
valley — monuna), KoTopslil Tauercsa Ha 1500 KM uepes Promet- oOpasoBanHas, BEPOSATHO, B Pe3yJIbTAaTe BOJHOMN SPO3UMU.
hei Terra (terra — semus) B Hanpasaenuu Hellas Basin. 9tot Ka-
HaJ UMeeT IUPUHY, mpuMepHo, 20 KM u rayouny 1800 m.
Reull Vallis mpocTupaeTcs ¢ BOCTOKA K CeBepPO-3amany 1 CBA3AH
¢ Teviot Vallis. ITapa/ienbHbIe CTPYKTYPEI HA JHE KaHAJA, OUe-
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a CHUMKe, IIOJYYeHHOM KaMepou

HRSC c 6opra Mars Express, Bu-
Ha getanbHadA cTpyKTypa Coprates Catena
(catena — 1enb), KOTOpPas PACIIOJIOMKeHAa
B ro:kHO# uactu Valles Marineris — or-
POMHO# CHCTEMBI MapCHaHCKUX KaHbO-
HOB. I[eHTD CHMMKa MMeeT KOOPAWHATHI
14° ¥O.I11. u 301° B.II.

Coprates Catena pacmoso:xkeHa ma-
pannenbuo ponuue Coprates Chasma
(chasma — paccenuna). 9T KaHbOHBI
HUMeT IIyouHy okoso 2,5-3 KM, 4TO,
OJHAKO, 3HAYUTEJHHO MEHBLIIE CaMOU
0OJIBIIION TJIyOMHBI KaHBOHOB, PaBHOI
8 xm!

To 06CTOATENBCTBO, UTO HA PA3HBIX
yJacTKax TJayOWHa KaHbOHA pAa3JIUYHA,
MOJKEeT 03HAauaTh, UYTO 00pPa3sOBaHUE STUX
KOJIOCCAJILHBIX ITPOBAJIOB CBA3aHO C pas-
IBUKEHUEM II0OBEPXHOCTHU, JUOO ¢ 00py-
IIIEHNEM, B Pe3yJIbTAaTe YXOIa MOAIOYBEH-
HOWU BOJBI WJIN JIbJA.

Ha KpyThIX cTeHaxX KaHbOHA MOXKHO
3aMeTUTh HECKOJIBKO omoJisHeli. Ha ca-
MOM [HEe BUIHBI BHIXOALI CBETJION IIOPO-
IBI. OTO, OUEBUHO, CyJIb(aThl, 0O0HADY-
JKeHHble W Ha APyrux ydactkax Valles
Marineris ¢ mcmoab30BaHHEM CIIEKTPO-
merpa Mars Express.

ConHeqHas cuctema

Catena
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ConHeqHas cuctema

a cHuUMKe, nmoaydeHnHoM kamepoirr HRSC c¢ Gopra Mars
Express, BUzieH OqUH U3 caMbIX OOJBIINX KaHHOHOB CHUC-
Tembl Valles Marineris.

Ha ero crenax oTueT/JIMBO BUIHEI CJIebl 9po3uu. HeuTo mo-
ITo0HOe MOKHO HabJoAaTh U Ha 3eMJe B 3aCYIIJIUBBIX U TOP-
HBIX pernoHax. BeICOKME IIaTo, BO3BBINIAIOIMECT HA 6 KM OT-
HOCHUTEJHHO JHA KAHBOHA, NMEIOT OUEHb IIJIOCKYIO IIOBEPXHOCTh
W, CKOpee BCero, COCTOAT W3 HECKOJbKUX CJ0eB 6a3aJbTOBOM
JIaBHI.

BeposiTHee Bcero, aTOT KaHbBOH copMmpoBajics, KaK u
Coprates Catena B pesyiabTaTe pacxoKIeHUA JUTOCHEPHBIX
niaut (rpabeH), aub60o B pe3yjbTaTe TaAHUSA IOLIOUYBEHHOTO
JbJa, C MOCJEAYIOIINM OTTOKOM BOABLI B CEBEPHOM HAIIPaBJIE-

ESA/DLR/FU Berlin (G. Neu

HUU U OOPYIIIEeHWEeM IOBEPXHOCTHHIX mOpox. Ilomo6HEBI#N npo-
Imecc COIPOBOXKAaeT 00pa3zoBaHUe KapPCTOBBIX JaHAIIA(TOB Ha
3eme.

Candor Chasma
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ESA

Mapcuarickue Byrkars
ewe kubin?

AHaJII/IS MOJIYyUEeHHBIX ¢ OOpTa €eB-
pOmefcKOoro KOCMHYECKOIrOo ail-
napara Mars Express CHUMKOB IIOBED-
xHOCTH KpacHO¥ mjIaHeThl IPUBEJ yue-
HBIX K OPAMO TaKU PEBOJOIUOHHOMY
BBIBOJY — BYJKaHHUYECKAass aKTHBHOCTh
Ha Mapce IpeKpaTuJach TOJIBKO BYe-
pa" — Bcero Juinb 4 MJIH. JIeT Has3ag’.
ITO OUYeHb OOHAMEKMBAMIIUI CHUIHAJ
IJaA 9K300M0OJOTOB — BBICOKA BEPOAT-
HOCTh TOT'0, UTO HA IIJIaHEeTe MOIJIU COX-
PAHUTHCA Pe3epByaphl C KUAKOU U I'O-
pAYell BOOOW — HaJEKHBIM IPUCTAHU-
IeM JKUBBIX MUKPOOPTraHU3MOB.
HeTtanbHble HAOJMIONEHUA MIATH Map-
CHAHCKMUX BYJIKAHOB, B TOM YMCJIe U ca-
moro Goupioro ByakaHa B CoJaHeUHOM

BepwuumHa BynkaHa Olimpus Mons.

B aHBape 2004 rona KA Mars-Express caenan
rnepBbIvi LIBETHOW CHUMOK C BbICOKUM pa3spe-
LUEHMEeM, OJIHOCTbIO OXBaTbIBAIOLUNI KaJlbAe-
Py — KOTJI006pa3Hyto BraauHy ¢ KpYTbiIMy BEP-
TUKabHbIMU CKJIOHAMW W MIOCKUM [HOM.
Kanbaepa BO3HMKaeT BCAEACTBME fpoBasia
BEepLUNHbI BYJIKaHa, a MHOrAa v npuaeraroLLen K
Hemy mecTHocTu. OBbIYHO ee AnamMeTp He rpe-
BbilwaetT 15 km, HO kanbaepa OnvmMryca rnoa
cTarb caMoMy BYJIKaHy — ee agnameTp 4oCTura-
et no4ty 100 kM, a rybuHa — 3 K.

cucreme — Olympus Mons — mokasaau
HaJIMYUe MOIIHBIX U COBCEM CBEKMX Jia-
BOBBIX IIOTOKOB, BO3PACT KOTOPHIX B He-
KOTODPBIX CIy4YasaX He IPeBhIITaeT 2 MJIH.
ger. "§I mpeamosiaraim, 4TO IIO Mepe
IPOJJIeHUsT CPOKa (GYHKIIMOHHUPOBAHUS
KOCMHUYECKOTO alllapaTa Ha MapCcuaH-
CKOIf opOuUTe MBI YBUIUM elrie 60Jiee BIle-
YaTIAIONNE CBUAETEIhCTBA BYJIKAHU-
YeCcKoO# akTuBHOCTH Ha Mapce” — 3zad-
BuJs npodeccop Hxeiime Xan (James W.
Head II), pykoBoguTesns rpymnnbl us 40
YUEeHBIX, 3aHHUMAaIoIeiica 06paboTKOM u
aHAJIM30M KOCMUYECKUX CHUMKOB. U X0-
TS "meBu3  HBIHEIIHEe MapCHaHCKON
mporpaMmbel — ' BeJies 3a Bogoii — Hec-
KOJIbKO OTJIMYAETCS OT UASAHUN TIe0JIO-
TOB-BYJIKAHOJIOTOB, HO UX OOBEIUHSET
OVH O0IIMIT MOTUB — €CJIM €CTh BOJa U
HCTOUYHUKU Teljaa (BYJIKAHUYECKOTO),
o0a3aTesbHO OyzeT oOHapyXeHa u
JKU3Hb, IYCTh caMasd MIPUMUTUBHAas. Bo-
OIyIlleBJIE€HHBIE YCIIEIIHON paboToi obe-
WX MapCOXOI0B, BYJIKAHOJOTHA HEe BUIAT
HUKaKUX MPENaTCTBUN NI BKJIOUEHUS
B IIPOTPAMMY HCCJIEJOBAHUMN CJELYIOIIe-
0 IOKOJIEHUsI CAMOXOJHBIX POOOTOB II0-
caJKy B KaJbJepaxX CaMbIX aKTUBHBIX

ConHeqHas cuctema
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Ha oaHom mn3 cHUMKOB, caenaHHbix KA Mars-
Express oT4eTiMBO BuAEH CaMblii KPYrHbIG
BysikaH CosiHe4Hovi cuctembl — Olimpus Mons
(Onumnyc MoHc), BbicoTa KOTOPOro rnpeBbILLa-
er 22 kM (OH B ABa C MOJIOBUHOV pa3a Bbille
9BepecTa).

BYJIKAHOB, I'Zle ONITUMUCTUYECKN HACTPO-
€HHBbIE yUYeHble HAJeIOTCA Harke HANTH
BBIXO/BI YKUAKOU MarMsl.

Bo03MOKHO, 9TO HE COBCEM CepPbe3HbII
u yOeouTeNbHBIH (C TOUKU 3PEHUA yue-
HBIX) apTyMeHT, HO HEKOTOpbIe M3 Map-
CHAHCKUX BYJIKAHOJIOTOB IPUBOAAT B Ka-
YecTBe IPUMepa CTPAHUIBI U3 POMaHa
Aptypa Knapka "Cuaera Onumna: Cag Ha
Mapce” ¢ "KUBOIMCHBIM OIUCAHUAEM K3~
HY MapCUAHCKUX KOJOHUCTOB, 3aHUMA0-
muxcad TPagUIMOHHON IJid IHOHEPOB
Hosoro CseTa meATeIbHOCTHI0O — OCBOE-
HUEM MapCUaHCKWI IPEePHUd.

ITodzomosun I'. Koéanvuyk
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Birwe zop mozym

61 amb moAbko zopis...

HAa

Ha Mapce HeT okeaHOB, 3aTO UMe-
IOTCA OTPOMHBIE TOpEI. I[IpuunHOT
TJIy0OKO M3PE3aHHOTO peabeda SBIAETCI
OTHOCHUTEJNLHO MaJjasd CHJa TAKEeCTH Ha
mirageTe. OTCyTCTBUE CTOJIb BBICOKUX TOP,
HanpuMmep, Ha JIyHe 00BACHAETCA IPEK-
pallieHreM Ha Hel aKTUBHOM BYJIKaHUUEC-
KOH IesiTebHOCTY MUJLIUAPIABI JIET TOMY
HasaJ ¥ PBIXJIOCTHI0O BEPXHUX MOPOJ.

Bricouatimas ropa Mapca — KoJbIe-
Boit Bysnkau Olimpus Mars, BeicoTa ero
22 KM, a mmupuHa ocHoBaHua (500 Km)
paBHaA AJuHe Ieny ['aBaliCKUl OCTPOBOB.
st cpaBHEHUSA, CaMBbIi OOJIBIITON BYJIKAH
Ha 3emye, Mayna Jloa, mmeeT BBICOTY
8 kM (co mHa OKeaHa) u ocHoBaume 20 KM.
ITpu sTOM MapcraHCKMI TUTAHT OKa3bIBA-
eTcA IJIOCKUM Kak OJUH, KPYyTHU3HA ero
CJIO’KEHHBIX 13 3aCTHIBIIIEl JIaBbI CKIIOHOB
COCTaBJIsIeT B CPEJHEM 5 I'PALyCOB, C BbIC-
TynamwIrell KpaTepHOlI KOPOHOW W MHUHA-
peraMu OTAeJIbHBIX IMUKOB.

Monenb mapcoxona Mars Science Laboratory

B paMKax HCCJIeIOBATENIbCKOMN IIPO-
rpaMMbl KpacHas 1maaHera'”
NASA B konme 2009 roma HamepeHO 3a-
nyctuTh Ha Mapc HOBBIN MCCIeLOBATEIb-
CKWIT anmapaT, KOTOPBIH 3aiiMeTCa TPaLu-
IIUOHHOM AJISI ATO¥ MJIAaHEThI AesATeJIbHOC-
THIO — IIOUCKAMMU CJIEIOB CYII[€CTBOBAHUS
JKM3HU B IIPOIIJIOM WK HacTosAmeM. IIpo-
eKT cTouMOocThI0 B 900 MJIH. [0IJIapOB TIO-
ayunn HasBauue Mars Science Labora-
tory (MSL ).Oxunaerca, 4TO HOBBIU am-
nmapar OyzeT HaMHOIO 0oJjbille 0OpO3Isa-
X TPOCTOPhI KpacHoi miIaneTsl Mapco-
xomoB Spirit m Opportunity. Bec MSL
coctaBut 600 KT (Spirit u Opportunity Be-
car mo 200 Kr), Torga KakK Macca BCEro Ko-
pabuia OymeT JoCTUTraTh TPeX TOHH.
ITocKONBKY COMHEHUII B OTCYTCTBHUU
BBICOKOOPTaHN30BaHHOM »KM3HMU Ha Mapce
HU Y KOTO He BOBHUKAET, 3aJauM MTOUCKA
CBOAATCA K BBIABJIEHUIO XOTA OB MUKPO-

apce

Ha Mapce cyIiecTByIOoT TaKkKe OrpoM-
HbIe BeTBAIIWECHA, JUHENHO BBITAHYTHIE
BIIAJUHBI, 00Jiee TIy00KMe, ueM BoabInoi
Kanpou pexku Kosiopamo. Cosmaercs Bire-
YaTJIeHNE, YTO U3BUINCTHIE KaHAJILI (11~
Ha omHOro m3 Hux mocturaer 1500 KM,
mupuHa 200 KM, a rayouHa 6 KM) nponu-
JeHbl moToKaMu. CyIlllecTBOBaHWE TaKUX
KaHaJ0B 3aCTaBJIAET IPEAIIoararb, 4TO
paHbIlle, Korga Ha Mapce ObLIO Teliee,
BOJA TaM ObLIA B HOPMAJIBLHOM KHIKOM
COCTOAHUU.

HekoTopbie MapcuaHCKUE TOPHI MMe-
10T HeoOBIuHO Oeibli 11BeT. OHU COCTOAT
W3 IBYOKHWCHU yTJiepoja, CIOCOOHOI Iie-
PEeXoauTh W3 TBEPAOTO COCTOAHUSA (MU-
HYd "KUIKYI0 (pasdy) HEIoCpeaCTBEHHO B
razoobpasHoe. B oTiuume oT 0OBIYHOTO
BOJSHOTO JIbJIa, CYXOU JieJ U3 ABYOKUCH
yriepoja B sSuMHee BpeMs obpasyet Jle-
IAHBIE TOPBI.

ITouemy B OCHOBE IIOBEPXHOCTHOI'O

MapcuaHckuvi nesax, PeKkoHCTPYNPOBaHHbI
LMPPOBLIM CYHTE30M ABYX LIBETHbLIX M306pa-
XKEeHWI C MOMOLLbIO MapcuaHCKou opbuTasb-
HOV Kamepbl (http://www.msss.com/
mars_images/ moc/2003/07/02/index.html)

CJIOA TIJIAHETHI M aTMOChEephl OCTAJICA yr-
JIEKUCJIBIN ras, a He Boga? ¥ CO: MoJsieKy-
JISIPHBINA Bec 44, T. e. B 2,5 pasa 00JbIITi
mo cpaBHeHUIO ¢ H20: Bosa yJjeTyuniach,
a YIJIEKUCJBIN I'a3 0CTAJICH.

DocmotiHast zameHa

Spirit u Opportunity

OPraHm3MOB (UTO MOXKET MOCIYKUTH KOC-
BEHHBIM JOKAa3aTeJbCTBOM CYII[eCTBOBA-
Hus 60Jiee CI0KHBIX (DOPM JKU3HU HA I1JIa-
HEeTe B JAJIEKOM IIPOIILJIOM).

B nenax ooHAPYIKEHUS KUSHU HACTO-
et 6ymerT MPOBOAUTHCS ITOUCK M30TO-
OB yriepona (Ha 3eMje OHU TPOU3BOLAT-
csA MUKPOOPraHM3MaMu). JTa 3aJa4a OKa-
skerca mo miaeuy cucreme SAM (Sample
Analysis at Mars). [Tomumo sToro, mapco-
XOJi IOIBITAETCA BBIICHUTH IIPUPOAY Me-
TaHa B armocdepe KpacHoil miaHeTsI:
9TOT T'a3 MOT ITOABUTHCSA B PE3YJIHTATE I'e0-
JIOTUYECKUX TIPOIIECCOB B ee HeApaxX WU
JKe, CHOBA TaKW, OH SBJISETCS MPOLYKTOM
JKUBHENeSATeIbHOCTY MUKPOOPTaHU3MOB.
Yro KacaeTcsA BTOPOI MCCIENOBATEIHCKOMN
CHCTEMBI, IpPeTHA3HAUEHHOUM IJIsi OIpese-
JIEHUS XUMUAYECKOT0 COCTaBa MUHEPAJIOB —
CheMin — 1o OHa OyIeT COCTOATHL U3 JaT-
YMKAa PEHTTeHOBCKOT0 M3JIyUeHUsA U KaMe-
DBI BBICOKOTO Pa3peIeHusi.

3amnycKk KopabJyig HaMeueH Ha AeKadpb
2009 rozma, va KpacHyio miaHeTy mMapco-
XOJI HOJIsKeH IpuObITh B oKTsa0pe 2010 ro-
Ia. BipoueMm, yUeHBIM ellle IPEJCTOUT pe-

BCEJIEHHAS, npocTtpaHcTBo, Bpems, Ne2*2005

IIATHh MHOYKECTBO TEXHUYECKUX BOIIPOCOB
¥, B YaCTHOCTH, IIEPECMOTPETH CXEMY II0-
CagK¥ almapaTa, IOCKOJBKY WCIIOJIb30-
BaTh BO3AYIIHBIE MOAYIIKU IJIS IIIECTH-
COTKUMJIOTPAMMOBOT'0O KOMILJIEKCA CJIMIII-
KOM PHCKOBaHHO. Tak 4TO He NCKJIOUYEHO,
uTO maTa ctapra OyaeT mepeHeceHa Ha 00-
Jiee TTIO3THUM CPOK.

ITodzomosuan I'. Koganvuyr
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Voo Limi

lNocne Bxopaa B atmocgepy Mapca nageHve
mapcoxoaa bynet 3amMezsIeHo C MOMOLLbIO na-
paLutoTa, a 3aTemM C MUCrosib30BaHNEM ABUraTe-
neui mogyns Skycrane [0 BbICOTbl 5 METPOB,
rocsie 4ero annapar 6yaeT MSrko oryLeH Ha
[MOBEPXHOCTb MJ1aHETbI Ha TPOCE.

NASA/JPL
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eiiuac MapCUaHCKUE IIPOCTOPBI —

rojias MyCTHIHS, HO TaK OBLIO He
Bcerga. Tpu MuImapia JeT Hasam, —
pacckaswiBaer [:xan I'a6puene Opwu, qu-
pexTop MexAyHAPOAHON MCCIeT0BATEIb-
CKOM HIKOJBI IIJIAHETAPHBIX HAYK YHU-
Bepcurera I  AanyHniuo B Ileckape, — Ha
KpacHoii mianeTre m3BepraJuch MHOTO-
YKCJIeHHbIE BYJKAHbI, HA IOJICAX JIesKa-
JIX TOJICTBIE JIe[sIHbIE IIANKU, I[JIAHETY
OKYyTHIBAJIA ILJIOTHAS radoBasd armocdepa,
a KPYrOBOPOT BOABI B BUIE HOKIEU U CHe-
ra muTaj o3epa u Mops. Y Tak IpomosKa-
JIOCh HA MPOTSKEHUM IIOJYTOPA MUJIJIK-
ap/oB JieT. Y CJIOBUS HA IJIaHeTe ObLIN Ta-
KUMU JKe, Kak 1 Ha 3emye. IloTom curya-
U Hauajla MEHAThCA .

Ilnanera MemJIEHHO Hadajga OXJIAMXK-
aThCs, BCJEJNCTBYE UEr0 CHUSWIACH aK-
THUBHOCTH BYJIKAHOB U YMEHBIIIMJIOCH II0C-
TyIJIeHNe rasa B armocdepy. Mape mouTu

B [Ba pas3a MeHbIIe S3eMJHd, II03TOMY
MeHbIIas CHJa NPUTSKeHWsS He MOIJja
VIep:KUBaThL 0oJjiee JIeTKHEe SJIEeMEeHTHI,
IIPUCYTCTBOBABIINE B aTMocdepe, W OHU
ncuesanu B Kocmoce. OcraBanuch GoJee
TSAYKEJIBIE DJIEMEHTHI, TaKWe, KaK aHTH/-
pUI yriaepofa, Ha JOJI0 KOTOPOTO IPUX0-
nuresa 95% mapcuaHCKO aTMochepsI.
Boja yacTuuHO MCIapAIach, YACTUIHO
coxXpaHsach Ha IIyOWHE, IIe ceiuac u
BeAyTCs ee MOWCKHU. ' Ho elme HA IPOTH-
JKEHWU MUJLINAPAA JIeT, — IMIPOAOJIMKAET
ILIaHeTAPHBLIHA Ie0JIoT, — HA IOBEPXHOCTH
ILIAHETHl COXPAHAJINCHL COTHU 03€ep, 0Ja-
rojapsa HeIpeKpalramlneics MOoAIoBep-
XHOCTHOM skn3HU. He NCKII0UeHO, UTO U B
HAIA JHU W3 HeAp IJIAHETHI IIOCTYIIAeT
SKUIKOCTD, KOTOPAA TYT K€ UCIIapAeTc .
"Ha mepBbIX sTamax passutud Ha Map-
ce CyIeCTBOBAJIN OUeHb KeCTKHEe YCIOBUS
cpenbl. Helb3s MCKJIIOYATH, UTO TOTAA HA

ILJIaHeTe MOTJIA 3aPOAUTHCS KU3Hb, — OT-
meuaeT Mowuceii Poccu, mupeKTop Heamnoau-
TaHCKOro VIHCTUTYTa OMOXMMUU OesIKa. —
Ha 3emie Takske ObLIN 00HAPYKEHBI IIPU-
MUTHBHBIE O0aKTepuyu — apxeob0aKTepuu,
CIIOCOOHBIE BBIXKMBATH IIPU TEMIIEpaType
cBoime 100 rpagycoB iy B yCIOBUAX, KO-
TOPBIE PAHbBIIIE CUNTAIUCEH HE TPUTOTHBIMU
HU IJId Kakux (opM KusHu. BmosHe pa-
3YMHO WCKaTh OMOJOTHUECKUEe (DOPMEI,
CIOCOOHBIE CYIIIECTBOBATHL B YCJIOBUAX
OUYeHb HUBKUX TeMmieparyp. Taxue mccie-
IoBaHUA OyAyT HMPOBOAWUTHCSA Ha EBpore,
JensHoM cuyTHuKe IOnurepa. Mnu ke Ha
Turase, cuyrHuke CaTypHa, I'le MHOTO
MEeTaHOBBIX 03ep. IloATBep:KaeHIe TOro,
uTo Ha Mapce Korzga-To 6bljia Bofa, — XO-
poIllas IPEAIOChLIKA IJIA IMOUCKA APYTUX
MIPU3HAKOB JKUSHU .

ITo mamepuanam Inopressa.ru

Mopsi Ha Mapce

MJIpPA. JerT Hazax Mape ¢ ero
0OeCKpaWHUMHU MODPAMU U
MIPO3PAYHBIMU O3ePaMU, AAPAIUMU CY-

BCEJIEHHAS, npocTtpaHcTBO, Bpems Ne2*2005

1me ObIXaHWe KU3HU, MOT BBEITJIAIETH
tak. iz npuMepHO Tak. Bo BesKoM cay-
yae, MMEHHO TAKUM IIPEJCTABJSIET ero

roJIaHAcKui XynoKHUK Kuc Bunen6oc
(Kees Veenenbos).

ABTOp MCIIOIB30BAJ CBOE BooOpaske-
HUe U Tonorpaduueckue ZaHHEIE, II0O-
JIyYeHHBIe C IIOMOINbIO aJlbTHMETpPa
MOLA (Mars Orbiter Laser Altime-

HonuHa Marineris,
Buna ¢ BocToka Ha 3anag
Ha paccennHy Candor




ConHeqHas cuctema

Cepreri JleckoB

apcoxoj Opportunity obHapy:xumI

MeCTO, KOTOPOE B JaJIEKIe BpeMeHa
OBLIO OTMEJIBIO COJIEHOI'O MOPA. ' ITO BEJIN-
KUN JOeHb B uctopuu. [[efcTBUTETHLHOCTH
IIPeB30IILIa CaMble CMeJIble HAIU OXKUIa-
HUs. 1 yBepeH, UTo MO BHYKU OYIyT BCIIO-
MUHATh JeHb, KOTJa MblI HAIILIA OKeaH Ha
Mapce"”, — 3aABUI HAYYHBIA PYKOBOJUTEND
muccuu Idayapa Beitrep. OH mOgYepKHY.I,
UTO €CJIU MO IIOBEPXHOCTHIO ILIAHETHI Oy1eT
obHAapysKeHa BO/ia, 9TO OTKPLITHE CTAHET J10-
TOJHUTEJIbHBIM CTUMYJIOM [JIS OPTraHu3a-
Y IUJIOTHPYEMOil Muccun Ha Mape.

B mebombimom Kpatepe OpJia Ha IMJIaTo
Mepunuana Korga-To OBLIO MHOTO BOIEI.
BriBoz cmenmaH mociie aHaIM3a KaMHEH, Ha
KOTOPBIX BUAHBI XOPOIIIO IIPOPUCOBAHHBIE,
MB0THYTHIE CJIOU, UTO SBJISIETCS OJHUM U3

TJIABHBIX MPU3HAKOB IBUKEHWUA BOIHBIX
notokoB. Marepuas, 00paboTaHHBIN BeTpa-
MU, JaeT COBEPIIEHHO APYIrOi PUCYHOK.
Ymanaoch ONpenesnuTs Aake CKOPOCTh, C KO-
TOPOI1 BOZIA CTPYMJIACH II0 KaMHAM, — oT 10
10 50 cM B ceKyHAy. ' ¥1 ObLI YOUBJICH, YBU-
IIeB 0CaJI0YHbIE CTPYKTYPEHI, IIOA00HbIE TEM,
YTO MbI BUAUM HA 3eMJie, KOI/la BBIXOIUM
Ha UK WM Ha Oeper pydbs U OPYyIyeM
coBKOM , — saaBu [leiiB Py6un us Amepu-
KaHCKOI'0 Te0JIOTUUECKOro obIecTsa. ~ Mbl
HAIILJIA CBUAETEJILCTBO TOTO, UTO 9TU KaM-
HU JIEXKAJIN B BOJe, HAXOQUBIIEHCS B KU
KOM COCTOSSHUM , — 3asABUJI IIpodeccop
CruB CkBaiiepc, KypuUPYIOIIUii padoTy
MapcoxonoB Spirit u Opportunity. Y mpo-
JTOJI’KWJI, CKa3aB CaMOEe IVIABHOE [JIS IITUPO-
KOU OOIIIeCTBEHHOCTH: B 3TOM MecTe MOr-
J1a OBIT KU3HDL . IIOHATHOE [eJI0, MEXKIY
"moruyia” u "6pLIa" — AMCTAHIIAA OTPOMHO-
T0 pasMepa. XUMUYECKUN 1 MUHEPATbHBINA

COCTaB IIOPOI, COAEPsKAIINX MHOTO OpoMa,
TaKsKe YKasbIBaeT Ha JaBHee MPUCYTCTBUE
B 9TUX MECTaX UPe3BBIUAHO COJIEHOU BO-
IbI, BEPOATHO, OasKe OUEHBb OOIIMPHBIX
BOJHBIX Macc. Kak CUMTAOT HEKOTOpHIE
YUY€eHBIE, B 9TUX MECTaX KOTZa-TO MOT ILIEC-
KaTbCA MapCUaHCKUM oKeaH. M aToT paiion
COOTBETCTBOBAJI HAIIINM 3€MHBIM YCJIOBU-
sIM 0OJIBITIE, UeM KaKoe-JI100 Ipyroe n3Bec-
THOEe HaM MecTO BO Bceit Becenennoii. [lanb-
Hemue ucciaenoBanua Opportunity mos-
JKHBI IaTh OTBET HA CJAEIYIOIIUIN BaKHBINA
BOIIPOC: KaK TOJIr0 9TOT OKEeaH MOKPBIBAJ
MapPCHUAHCKYIO II0BEPXHOCTH?

CroenaHHBIE MapCOXOAAMM OTKPBITHUS
TIO3BOJIAIOT IIPEAIIOI0KUTD, UTO IIaTo Me-
puzanaHa ObLIO B JaJIeK1e BpeMeHa 100 MO-
pem, JaubO Uepenoi BOIAOEMOB. — PasHuUIA
MPUHIUTHAIBHASA, KaK PA3HUIIA MEKIY BO-
JIO¥, KOTOPYIO BbI MOXKETe UepIaTh U3 WC-
TOYHUKA, U TOH, B KOTOPOIT BBI MOJKETE TLIa-

ter), ycramoBiennoro ma KA Mars
Global Surveyor, no6aBun GpauTasuio,
MOAMEeIaJ B BOAY HEMHOTO KPacKu, U
B pe3yJbTaTe CO3JaJ rajepeio MHTPU-
TYIOIIUX MapCuaHCKUX meisaxeit. Ot-
MEeTHUM, UTO Ha H300pa’keHUAX IIpPeS-

Kpatep ®acerkoBa k 3anany
ot BysikaHa Olimpus Mons.

cTaBjJeHa COBpeMeHHada Tomorpadusa
Mapca. B mamekoM reosiloruueckKom
npoimgoM KpacHoii njiaHeThl ee JOJIU-
HBI U TOPBI, KOHEUHO K€, BBITJISAAeNN
nuHave.

Iannasie, mepeganasie MOLA, mosBo-

BCEJIEHHAS, npocTtpaHcTBO, Bpems, Ne2*2005

JISITA YBUAETh HU3WHBI ¥ BO3BBIIIEHHOC-
TH, HO He IIOKAa3bIBAJIN HA OTAEJIHbHO CTO-
AMUX TOp, HU mojoKeHua ConHma. Bu-
HeHOOC ImepeBeJ 9TH JaHHbIe B YI00HBII
dopMaT M IMOMECTHJ B KOMIbIOTEPHYIO
nporpammy Terragen, co3maIONIyIO JIAHT -
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BaTh , — o0BsAcHUI npodeccop Cxaaiiepc.
3asiBJIeHIe TIPUIAeT HOTOJHUTEIbHBIN Bec
TUIIOTE3€ 0 TOM, uTo Mapc Korga-To MOT
OBITH HaceseH MuUKpPodIopoii. "Ecau B
WHTEPeCyeTeCh N3yUeHNEeM MapCUAHCKUX
OKaMeHeJIOCTeH, TO, B MEPBYI0 Ouepemb,
BaM HYKHO OTIPaBISATHCA WMEHHO CIO-
ma", — ONTHMUCTUYHO SOOABJIAET JOKTOP
9n VYoiiep, OAWH W3 CIEIUaJUCTOB
NASA. YueHble, OfHAKO, COTJIACHEI C TEM,
YTO TOJBKO B OyAyIIeM, KOTaa IMoJ00HbIe
Opportunity u Spirit po6oTsr cmoryT Bo3-
BpamaThcsad Ha 3eMJ0 C 00pasimamMu II0-
PO, MOKHO OyZeT TOYHO OTBETUTH HAa
BOIIPOC, ObLIA Jixt Ku3Hb Ha KpacHoi mia-
Here. [la, Temepb, KOrga ¢ BOAOI BCe IIO-
HSATHO, OCTAJIOCh HAWTU OTBET HA IJIaBHBIN
BOIIPOC: €CTh JIX KU3HBL HAa Mapce?

Ha cerogHAmHuii MOMEHT HUKAKUX
IIPU3HAKOB OpraHnYecKoi :kusHu Ha Mapce
Io-TIIpesKHeMYy He HaiiieHo. Peub, mOHATHO,
UAET O POAHON MapCHUAHCKOM Ku3HW. Ho
JIIO0OMBITHO B3adABJIEHUE CIejasl OHAPIO
IIleprep u3 Yuupepcurera Pmopumsi. Ilo
MHEHWIO CIIeIMAJINCTa, KU3Hh Ha Mapce
€CTh, U JKU3Hb 9Ta 3aHeceHa ¢ 3emau. Ecin
KOHKDEeTHee, TO MHOTOUYNCJIEHHbIE KOCMI-

yecKUe almapaThl, 3aIlyCKaBIINECs ¢ 3eM-
JIM, He MOTJIM He IprHecTH Ha Mapc 3eMHBIX
MUKpPoOoB. Ha [meBCTBEHHO-CTEPUIBHOM
IJIaHEeTe HEKOTOPbIE 3eMHBIE MUKPOOPTa-
HU3MBI BIIOJHE MOTYT BBIKUTH, BEIb 1 aT-
Mocdepa 37ech UMEeTCsd, XOTh U JKUEHb-
Kasi, HO Bofja. <1 Bepio B To, uTo Ha Mapce
€CTh KU3Hb. JTO 6ECCIIOPHO, IIOTOMY UTO MbI
ee Tyza 3anecan , — saasui Illeprep. 9xc-
IePT 3HAET, UTO T'OBOPUT: CeUac OH II0 II0-
pyuenuio NASA sanumMaercsa pa3paboTKOI
HOBOM TEXHOJIOIMU CTEPUJIN3AIAN KOCMU-
YECKUX KOpabJieil OT MUKPOOPTraHU3MOB.
W3 pacueros Illeprepa ciexyer: ecTb
JIOCTATOYHO BBICOKAsA BEPOATHOCTH TOTO,
YTO MUKPOOBI MOTJIX I0JIeTeTh A0 Mapca B
KalleJIbKaX BOJBI, CKOHIEHCUPOBABIINX-
¢S Ha IMMOBEPXHOCTAX WX BHYTPU KOCMU-
YeCKMX AammapaToB. Pasymeercs, Korga
BOJla BBICHIXAeT, MUKPOOPIaHM3MBI I'0-
HyT. OJHAKO IIOKA KaIlIi MEJJEHHO COK-
paiaoTcia B pasMepax, KOHIIEHTPAIUI
MUKPOOOB B HUX PACTET, YTO AAET UM Hell-
JIOXMe IIIaHChl HA BbLKUBaHue. V3 Bcex
mocJAaHHBIX Ha Mapc ammapaToB mOJ-
JKHBIM 00pasoM CTepUJIM30BAHBLI OBIIN
ToabKO ABa Viking. Kak yTBep:kmaer yue-

HBII, HAa BCEX OCTAJbHBIX alllapaTax MOT-
JIA OCTaThCsI MUKPOOBI. B ToM umciie Ha
O0nmusHemax-mapcoxogax Spirit u Oppor-
tunity, a Tak:Ke Ha eBPOIEHCKOI CTaHITUT
Beagle-2, xoropas moru6Jia mpu mocagKe
na KpacHyro mniaHeTy, HO 3apasuThb ee
3€eMHO¥ KUBHbBIO BIIOJIHE MoTJia. UTo6HI He
IIPOCJBITH TOJIOCI0BHBIM, Illeprep mocTa-
BIJI 9KCIIEPUMEHT U ONMPAACh HA €T0 TaH-
HBIE B3AJ Ha ce0sa CMeJIOoCTh 3aABUTH, UTO
Y CTOMKUX MUKPOOOB, IIEPEKUBIIUX CTE-
PUIM3aINIo Ha 3eMJje ¥ KOCMUYecKoe Iy-
TeIIeCTBYE, €CTh XOpOIIVe IIaHCHI yIie-
JIeTh B MapCHaHCKUX YCJIOBUSAX. Bmpo-
ueM, He BCE COTJIACHBI C 9TOI TMIIOTE30M.
Ects MHeHmWE, UTO BEPOATHOCTH OOHADY-
JKUTDH JKUBBIX MUKPOOOB IIPU TeMIIepaTy-
pe -70°C kpaiine mana. JKusHe 06MBBIIA
9HJpIO, TeM He MeHee, YBEPEH, UTO Ha COB-
pemeHHOM Mapce MOKeT OBITH JKHUIKAS
BOJZIa, & HE TOJIbKO MEPTBLIE PYCJIa BHICOX-
mux BoJoeMoOB. [lns cylecTBOBaHUSA
MHUKPOOOB JOCTATOYHO ONHOU Kamau. Ho
JKUBHb — 9TO BBICOKMEe Marepuu. EcTh
oHa Ha Mapce niu HeT, HayKe IIOKa HEM3-
BECTHO, HO CKyYaTh TaM MapCcoXoZaM He
IPUXOAUTCA.

ma@Thl. XYIOKHUK NPEIJIOKUJT Hec-
KOJIbKO BApMAHTOB IIeii3asKkeil — CcO CHe-
TOM, BOJIOW, C TEIJIOW U CYXOW IIOBep-
XHOCTBIO, JOOABUB K HEKOTOPHIM  IIBETa

BCEJIEHHAS, npocTtpaHcTBO, Bpems Ne2*2005

JKUBHU  — B3€JIeHbI, NYyPIYPHBIA U
JKeJITHIN.

9T n300paKeHusa — BCEro JIUIIb J0-
ragka XyJZO)KHWKAa, HO OHHU IIOATBEp-

SKJJAI0T TO, C Y€M COTJIACHBI MHOTHE yUe-
HBIe — Korza-To Mapc OBLI TEIJIbIM U
BJIAKHBIM U ropasno 0ojiee IOXOAMJ HA
HaIry 3eMJI.

Heyxenn ato Mapc? Bug Ha Valles
Marineris. XyA0XHWK BOCN0J1b30BasiCcsl
pearnoJsioXeHNemM y4eHblx 0 Hekorga
CyLLeCTBOBaBLUNX 34EChb OrPOMHbIX
BOZHbIX MPOCTPAHCTBAX.
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TIEePBYIO MUJIOTUPYEMYIO SKCIIeIN-

muo Ha Mapc IOJI?KHBI JIETETh I10-
JKUJIBIE MYXKUYUHBI C OOJIBIIUM KU3HEH-
HBIM W TPO(EeCCHOHATBHBIM OIIBITOM, a
TaK’Ke ¢ UyBCTBOM omopa. Takoe MHeHIe
BBICKA3aJ 3aMeCTUTeNb AupeKTopa MH-
CTUTYTa MEeAUKO-0MOJIOTMUYEeCKUX IIPOodIeM
PAH Banepuii IToakoB — peKopACMeH
10 MPeOBIBAHUIO B KOCMOCE. B dKHIax
HYsKHO 0TOOpaTh 4YeTBEepPhIX MYysKuuH 60-
62 ser, mpodeccUoOHATIOB-YHUBEPCAJIOB,
(haHaTHYHO TpemaHHBLIX KOCMOHABTHUKE .
ITaTpuapx amMepUKaHCKON aCTPOHABTUKI
H:xon I'nmenn, mo cioBam Banepusa Ilomnsa-
KoBa, B 1998 roxy cosepiui mpodeccuo-
HAJIBHBIN IIOABUT, NOKAa3aB, YTO MOYKHO
JeraTb B KocMoc B 77 jer. "MBbI ¢ HUM
TOTOBBI JeTeTh Ha Mapc, W Jaske JKeHbI
HAC OTIIyCTUJIM , — CKasajd C YJILIOKON

62-y1eTHUIT pocCcUICKUI KOCMOHABT. JsKe-
JIaTeJbHBIN TPEKJIOHHBIN BO3PACT ydac-
THUKOB MapCUaHCKOI dKcHeaunuu BaJre-
puit [lonAKOB 00 BACHAET PUCKOM, KOTO-
pOMY IOJBEPTHYTCS IIE€PBOIPOXOMIIIEI.
"TloxeT 06513aTEILHO CKAMKEeTCs Ha 340PO-
BbE U IIPOJOIKUTETbHOCTH JKU3HY SKUIIA-
JKa, ITOATOMY JOJISKHEI JIETETH COIUATIBHO
3aIUIIEeHHbIe JIOIU, KOTOPHIM HEUero Te-
paTs’, — y0Oe)kIeH Bpau-KOCMOHABT. He-
00XOIMMO ysKe ceruac 0To0paTh HECKOJIb-
KO KOCMOHABTOB-ZOOPOBOJIBIIEB CPEJHETO
BO3pACTa U B TeUEHNE ABYX NECATKOB JIET
"HoAmepsKUBATHL Y HUX OIPEAEIeHHBIN
YPOBEHBb (DUBUUECKON aKTHBHOCTHU U IPO-
deccruoHaANBHO MOATOTOBKY. IIOCKOIBKY
IICUXOJIOTUYECKUH KOMMOPT OUEeHb BAKEH
B [JJINTEJIBHOU SKCIEIUIINY, Y KayKJ0TO
ujeHa 9KUIa’Ka IOJKHO OBITH B 3amace

CTOJIBKO QHEKJOTOB M MHTEPECHBIX KCTO-
puii, 4uTOOBI Pa3BJIEKATH COOECETHUKOB B
TeueHVe KaK MUHUMYM TPETHU CPOKA IOJIe-
ta”, — cumraer Basepuii IIo/AKO0B, IpoO-
paboraBiiuii Ha opouTe 437 cyToxk. Kpome
LIIYTOK W 3a0aBHBIX MCTOPHUI, V 9KHUIAKA
IOJIKHBI OBITh WHTEPECHBIE BCEM TEMBbI
A Gecen, YTO, IO MHEHUIO KOCMOHABTA,
HEBO3MOYKHO 0e3 OOJIBIIIOr0 XM3HEHHOTO

OIIBITA YYHaCTHUKOB SKCII€IUITUN.

Bo Bpema akcneduuud Ha Mapc yenoBeka bydem 3awuwamb CKAOPAHIP —A3PO3O0NL

Cepreri JleckoB

JIFOUEBBIM BJIEMEHTOM KOCMUUEC-

Ko mporpammel [[kopaska Bymia
ABJIAIOTCSA NUJIOTUPYEMble SKCIeTUIINNI
Ha JIyny u Ha Mapc. Korga NASA ot BbIC-
JYIINBAHUS MPE3UJEHTCKUX pedein Ie-
pelizeT K meiay, mmepel areHTCTBOM HEMU-
HYeMO BCTAHET BOIIPOC O CO3TaHUU HOBOTO
MOKOJeHUA KOCMUYECKUX cKadaHIPOB
OIS MEXKILJIAaHEeTHBIX Muccuii. OmuH u3
IPOEKTOB paspadaThiBaeTCs B 3HAMEHU-
ToMm MaccauyycerckoM TeXHOJOTUYECKOM
HHCTUTYTE.

PaspaboTKy MapcuaHCKOro ckadauapa
NASA (puHaHCHUPYeT yiKe HeCKOJbKO JIeT.
Brl npemioskeH psaa BapuaHnToB — I-Su-
it, H-Suit, D-Suit ¢ MOIHEEIM KOMIILIOTE-
POM, KOTOPBIH BEIBOAUT HA NUCILIEH MHO-
JKecTBO mapameTpoB. OqHA U3 UAEH COCTO-
AJIa B TOM, YTOOBI ITPOEIITPOBATH M300pa-
JKeHUe He Ha AUCILIel, a Ha ceTYaTKy rJia-
3a aCTPOHABTA, UYTO MO3BOJISAIOT TEXHOJIO-
ruu Microsoft. Ho HepemienHoOIT ocTaBa-
Jlach camMad BaKHad mpobJieMa — BecC CKa-
daugpa, B KOTOPOM aCTPOHABTY IPEICTO-
utT npebriBaTh cyTkamu. Ceiiuac Bec ame-
pukanckoro ckadauapa SAFER ma MKC
cocrasiaser 136 Kr, um cuejiaTb €ro Jerde

0e3 yiepba masA 6e30IacHOCTH IIOKa He
YZaBaJIOCh.

ATON IeJIM MOCBAIIEH MPOEKT TaK Ha-
3pIBaeMoro o6mockadangpa (Bio-Suit), Ha
KOTOPBIH MOTPAYEHO yiKe 75 ThIC. HOJLIA-
poB. Ha 2 mpeacrosmiux roga NASA BbI-
nenuio emte 400 Teic. Her, ckadbaugp He
CcOOMPAIOTCSA NeIaTh U3 OPTaHUUYECKUX Ma-
TepHUaJiOB, Ha3BaHMWE OH MOJYYMJI H3-3a
TOT0, UTO KOHCTPYKIIUSA W T€XHOJOTHUUEC-
K1e 0CO0EHHOCTHU IT03BOJIAIOT CUUTATH €ro
Kak OBI IpogoKeHneM Teja. Bio-Suit 0y-
OyT HAObLIATH HA TEJO KaK OBICTPO 3a-
TBEPAEBAIOIIUN MMOJUMEPHBIA a3pP030Jib,
IIPUMEPHO TaK, KaK HCIOJb3YIOT I'epMe-
TUK [OJIs 3aJeJIKU CTPOUTEJLHBIX IITBOB.
ATy KaKYIIYyIOCs Ha MePBBIH B3TJIA DaH-
TACTUYECKON TEXHOJIOTHUIO YK€ MCIIBITHI-
BalOT BOEHHBIE cermuaancTel Soldier sys-
tems center.

3aTBep/eBInas MoJNMepPHAs IJIEHKA OT-
JINYaeTCsA BBICOKOUW IIPOUYHOCTHIO, ITOJIHOM
TePMETUYHOCTBIO, YIIPYTOCTHIO, ITI03BOJISIET
pyKaM u HOramM CBOOOJHO JIBUIaThCH.
IInorHOCTE mpuieranus OmockKadaHIpa
o0ecIieunBaeTCA dJIEKTPOCTATUUECKUM 3a-
PAIOM MeXKAy BOJOKHAMU IIOJNMepPa U KO-
JKell uesioBeKa. IIOCKOJIBKY BO3IYIITHOM
MIPOCJIIOMKY MEXKIY TeJoM U cKadaHApOM
HeT, IPOTUBOJaBJIEHIE CO3IaeT camMa ILJIeH-

BCEJIEHHAS, npocTtpaHcTBO, Bpems, Ne2*2005

Ka, 94TO He IIO3BOJUT aCTPOHABTY JOIHYTH
B paspeskenHoit armocdepe Mapca. Mo:xHO
HAHOCHUTH He OLWH CJION I'ejis, a HeCKOJIb-
KO, W KaKIBbIi 000PYyIOBATh CBOEH dJIEK-
TPOHUKOM. ACTPOHABT B TaKOM OOJHYbE
OymeT MoXoaAuTh Ha VIXTuauapa.

Hep‘—IaTKI/I, 60TI/IHKI/I U IIIJjIeM COXPaHAT
TPASUIIMOHHYI0 KOHCTPYKIIUIO C ITogaueit
BO3JyXa IO CHeIUAJbHLIM TPYyOKaM, UTO
MoAIepsKUBaET HYKHOe maBienne. Heko-
TOpBIE OTYAAHHBIE TOJOBHI IIOJIATAIOT, UTO
1 IIepuyaTKX MOXHO BbIJaBJIMBATh Ha Jia-
noHu. Ho Ha GOTMHKY U IIIJIEM HUKTO IIOKa
He 3amMaxuBaeTcsa. KoOHEUYHO, HEOOXOIuM
paHel; ¢ CHUCTEMON KM3HEOOeCIeueHUs.
Hnsi MexaHMYeCKOH 3alllUThl TOpca IIpe-
IYCMOTPEH JKeCTKMI, KaK y CIIeI[Ha30BIa,
JKUJIET.

ACTpOHaBT BOBCE HE 06pequ JKHUTH BO
BTOpPO# Koke. HanblneHHBIN cKadaHID
MOJKHO CHATH, I OH COXPAaHUT OUePTaHUA
TeJjia CBoero xo3sanHa. He NCKJIIOUYEHO, UTO
OrocKadaHAp [/ TemJOTHl IPUAETCS
COBMECTUTH C TOHKUM 0ebeM, B KOTOPOe
OyZeT BCTPOEHA CHCTEMAa TEPMOPETyJId-
muu. A TakKe MPUIETCA HAAETh IMOBEPX
Bio-Suit sK30cKeneT ¢c npuBOgaMuU-yCUIN-
TensaMu. Eie geTasb: MpU IMOBPEKIEHU-
SAX BO3MOJKHO CaMO3aTATWBAHUE IIOJIU-
MEPHBIX IIJIEHOK.



MapuHna Kpoyak

Cnacarenu, paboTaBirre Ha IOGEPEKbE
WNupuiickoro okeaHa, He OOHAPYXKUJIU
TaM IIOTUOINNX OUKUX KUBOTHBIX. Ilo-
YyBCTBOBAB MPUOINKEHe OeIbl 32 MHOTO
YacoB, CJOHBI U ATyaphbl VIILJINA BIIYy0Ob CY-
I Ha HECKOJbKO KMJIoMeTpoB. U m30e-
JKaJIu yaapa IlyHaMu.

CHUMKY caenaHbl BOCKPECHbBIM YTPOM Ha Tau-
ckoM KypopTe [1aTtoHr. TbiCs4u TYPUCTOB TOJIb-
KO 4TO OTrpasaHoBav kaToamyeckoe Poxaec-
TBO U OTAbIXalOT OT Cy6OOTHEro Becesibs Ha
r1ske, KOTOPbI BAPYr HAaKpbIBAET OrpoMHasi
BOJIHA.

CoTHH ThICAY JIeT Ha3aj YeJIOBEK 3aMe-
HIAJ WHCTUHKT PasyMOM, W €ro, B KOHIIE
KOHIIOB, pa3MeHsAJ Ha IIeHHOCTU OTHIOAb
HEe MOPAaJbHOTO XapakTepa.

Tparengusa npowusornia. BecneyHOCTD,

BCEJIEHHAS, npocTtpaHcTBO, Bpems Ne2*2005

TIOMHOKeHHasA Ha 0O0A3HBb JUIIUTHCA JA0-
XOZIOB OT TYPUCTHUUECKOTO OM3Heca, ocTa-
BUJIA JIIOel 6e3 ImaHca Ha CIaceHue.

Bosiee 90% HaceneHUs 37eCh KUBET B
npubpeskHoit 30He. TypuUCTBI, KOHEUHO
JKe, ToKe cesATcsa y Mops. Orenu pactmo-
Jgoxxenbl Bcero B 50-100 merpax ot Gepe-
TOBOI TUHUMU.

IIepBBIe TOMUKY CUIIOH OKOJIO 9 6aIIoB
ObLIM 3a(puKCUPOBaHEI y OeperoB ug0HE-
sum 26 nexabpsa. Ilymamu BbicoToi 10 10
MeTpOB HaKpbwLIo ocTpoB Cymarpa. Cko-
pocTh BoaHBI gocturana 800 KujaoMeTpoB
B uac. CiaegyoomuMu cTpaHaMU Ha IYTH
nyHamMmu okasdanuch Manaizua u Taii-
gax. OHM He ycmesy IOATOTOBUTHCA K
yIapy CTUXWU, TaK KaK HHUKAKOTO IIpe-
IyIpekIeHus OT BiaacTeii HIOHE3UN He
IOCTYIIaJIo.

ITH rocymapcTBa He BXOLAT B MEXKAY-
HapPOJHYIO CHCTEMY OIIOBEI[eHUA O I[yHa-
mu. ITosgBieHUE OIPOMHOM BOJIHBI HA IIO-
b6eperkbe Talickoro Kypoprta IIxykeT crajo
IIOJTHOM HEOXKUIAHHOCTBIO U JIJIs BJIACTEH,
U A OTABIXAIoMuX. KomMy-TO ymanaoch
OTZeNaThCA HCIYTOM, B OOJIBINEH HIN
MEHBIIIEH CTEIEHN JIETKUM.

Menc BorenabcaHAT, HEMEIKHI Ty-
puct: "BbLI0 B pailioHe OeBATH — II0JIO-
BUHBI gecsaToro yrpa. fI cman. Heowxu-
MaHHO yCJBIMAI IyM. S make He ycresa
TMOHATH, HA YTO 3TO OBLJIO MOXO0Ke. BHe-
3aIIHO BOJA XJBIHYJA B OKHA U ABepHU, U
yoKe uepes 2 MUHYTHI JOXOQUJIA O YPOB-
HsA MOe# rpynu’ .

Hopa JlaBenns, aurauiickas TYPUCTKA:
"Moii IpYT IBITAJCS 3AIUTATh MeHa. Ho
IOTOM, BCe, UTO i IIOMHIO, — 3TO 0e3yM-
HBIA cTpax. MeHA OoTOpPBaJIO OT 3eMJIH, S
Hu4Jero He noHmuMazia. IlocrenenHo BoIHA
cTajia CTUXaTh, B IPOTUBHOM CJIyYae s He
ropopuJia Obl cefiuac ¢ BaMu .

B Taunaume Boja cMblLIa IPUOPEKHBIE
oresnm ocTpoBoB IIxyker, ITxu-IIxu, Cu-
munas u Cypun. Ksapransr [Ixykera Ha-
moMUHAJU moJie OuTBBI. BosrHa HOCHIIA IO
yAUIIaM aBTOMOOUJIM, CpbIBajia HeOOJIb-
e goma.

Ha cocemueit Illpu-Jlanke 00 yrpose
TaK’Ke He 3HAIU. B BOCKPECHBII JeHb ThI-
CAYY JIIOell IPUIILIN Ha IJIAMKY U MacCo-
BBIE TOPOJACKYE IPMapKU.

ITocnemHe#t BOJHOI IIyHAMH HACTUTJIO
adppurauckymo Comanu B 600 000 Kuio-
METPOB OT MecTa 3eMJieTpsaceHus. Ilo cy-
TH, 3eMJIETPSCEHNEe U BBI3BBAHHOE UM IIy-

YHO MU

HaMu, 3aTPOHYJIO Bce mobeperxkbe VHanmii-
CKOr0 OKeaHa, BILIOTH 10 AQpuKu.

ITo mraHHBIM Ha cepefVHY AHBapPH, UNC-
JIo morubImux npubau:kaerca K 250 Twic.

LIPH-MAHHA

ITouT TpeTh MOrMOIIUX COCTABJIAIOT Je-
Tu. Temepb CTpaHBI OKA3AJIUCh Iepe]] JIU-
IIOM HOBOU yIpPO3bI — BIUJEMUN B MECTax
MacCoBO¥ rubesiu HaceJaeHUs. Bpauu mpe-
IYIpPeKJaloT O BO3MOYKHOCTU PacCIpoC-
TPaHEeHUS XOJIEPHI U APYTUX KUIIMEUHBIX
nHGEKIUNl, MaJIApUN, JUXOPAAKU eHTe.
ITo MHeHUIO cmenuaaucToB BceMuUpHO
OpTraHMU3AIUYU 3APABOOXPAHEHNUA, OHU MO-
I'yT YHECTHU He MEHbIIe YeJIOBeYEeCKUX
JKUBHEel, 4eM IyHaMU.

+4++

Cruxuiiabple 0eACTBUS U Pa3JIUUYHBIE
IPUPOJHbIE KATAKJIU3MbI IIPOUCXOIUIIN,
IIPOUCXOLAT U, K COKAJIEHUI0, OyAYT IIPO-
NCXOJUTh, HE3ABUCUMO OT YPOBHS Pa3BU-
TUS YeJIOBEUECKOM ITMBUIN3AIAN, TOCTHU-
JKeHUU HAaYKW U TeXHUKH.

ITo creneHU BO3HEHCTBUSA CPENU T€OJIO-
TUUYECKUX IIPOIECCOB U MMPUPOTHBIX SIBJIE-
HUU yYeHbIe BBIAEJNAIOT OIacHBIe, BKJIIO-
yas KaTacTpouuecKre, 1 HeGIaronpusT-
Hble. K omacHBIM OTHOCATCS IIPOIECCHI,
TIPEeICTaBIAIONINEe HeIIOCPECTBEHHYIO YT~
pO3y AN JKWU3HU UYeJOBEKA W JEeHCTBYIO-
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Ie OIOCPEJOBAaHHO — uepe3 paspyllle-
HUe 3JaHUU U COOPYKEHUN.

9THU IIPOIECCHl XapaKTepU3yIOTCA He-
OIIPE/IeJIEHHOCTHI0 MOMEHTA BO3HUKHOBE-
HUS W BBICOKOM CKOPOCTHIO IIPOSBICHUS.
K HUM OoTHOCcATCA IageHus MEeTEeOPUTOB,
yparaubl, HaBOJAHEHUS, 3eMJIETPACEHU,
M3BEPIKEHUs BYJKAHOB, I[yHAMM, OIOJ-
3HU, CeJU, JaBUHBI, IPOBAJIbI U T.A. Bce
9TU IPOILECCHl U ABJIEHUA OYAYT OMACHBI
OJIdA 4YeJIOBEeKa TOJIBKO IIPU OIIpegeJIEHHBIX
YCJIOBUAX.

Heb6maronpusTHbie IPOIleCCH HapyIIa-
0T KOM(OPTHOCTh IMPOYKUBAHUS YeJIOBe-
Ka njan XU3HEeHHO BaXHbIle KOMIIOHEHTBI
cpeJbl ero o0uTaHUs, HO He IIPeACTaBJIsA-
IOT HEMOCPEACTBEHHON Yrpo3bl ero »Kms-
Hu. K HUM OoTHOCATCA M3MEeHeHUe YPOBHA
BOI0EMOB, 3a0ojaumBaHuMe, KapcT, abpa-
3us, cyhdosus, nyueHue, Haaeneodopaso-
BaHUe U ApyTue.

Hawubosee KaTacTpoUUECKUMU CUUTA-
I0TCS 3eMJIeTPACEeHUudA, 3aTeM HUAYT I[yHa-
Mu. Peunsnie HaBOOJHEHUA HA TPEThEM MecC-
Te, 38 HUMY U3BEPIKEHUA BYJIKAHOB, CEJIU
¥ OITOJI3HU, 8 TAKIKe JIABUHBI.

Karactpoduueckue mporecchl, Kpome
HEIOCPECTBEHHON OMACHOCTHU JJIS YKU3HU
JIIOJIell, UMEIOT M KOCBEHHBIE II0CJIEeICTBIU.
K HuM oTHOCATCA HapyImieHusa TeX HNJIN
WHBIX QYHKIUHA MPUPOAHOTO KOMILIEKCA,
IIPUBOAAINNE K HETaTUBHBIM M3MEHEHUAM
TIapaMeTpPOB OKPYSKAIOIIEll CPEbI.

Karactpodsr ¢ uemoBeuecKUMU Kep-
TBaMU MOJeET U He 6LI'TB, €CJIu IIPUPOTHBIE
KaTaKJMU3MBbI IIPOUCXOAAT B HEHAacCeJIeH-
HBIX pailoHaxX IJIAHETHI ¥ IPOSBJIEHUE
IIPUPOJHOIO MPOIECCa HEe CTAHOBUTCS Ka-
TacTPO(PUYHBIM, HECMOTDPS Ha BCIO €ro

moink. Tak, momrueriee 'o6u-Anraiickoe
semierpsacenre 4 mexabpsa 1957 r. 6au-
JIBHOCTBHIO 11 B 5SIUIIEHTPE OIYIIAIOCH HA
IJIOIIAAY D MJIH. KM? (BKJIIOUAS ITIOYTH BCIO
Tepputopuito Mourosuu, iora Byparuw,
Hpryrckoit u YuTuHCKOM obJiacTeil u ce-
BepHBIX mpoBuHnIuit Kuras). OgHako sxep-
TBBI CPeIU HaCeJIeHUA ObLIN HEBHAUNTE I b-
HBI W3-3a MaJIOM IJIOTHOCTU HACEJIE€HUS B
noJsrynycteiHe ['obuiickoro Asras.

Ipyroit (paxTop, ompeneSdrolIuii Ko-
JINYECTBO JKEPTB CPeau HaceJeHUsd,
YPOBEHBb PAa3BUTHUA 0O0II[ECTBa, OTPAKAI0-
IUHA CTeleHb pa3spaboOTaHHOCTU CHCTEMBI
IIPOTHOSWPOBAHUA, MPENYIPEKICHUI U
IIPeZOTBPAI[eHNA BO3MOJYKHBIX KaTac-
Tpod. Ecim moreHmuanbHO KaTacTpodu-
YEeCKUU MpoIlecc MpencKasaH, MPUHSATHI
MepbI IO MPEeOTBPAIIeHNI0 eT0 BO3Jeric-
TBUY Ha UeJIoBeKa (BO3BEeIeHBI 3aIIUTHEIE
naMObl, IIPUMEHEHBI CeNCMOCTOMKU;e
KOHCTPYKIIUY IIPY CTPOUTEIHCTBE 3TaHUI
W COOPYIKEHUIl, IpPOBeJeHa CBOEBPEMEH-
Has 9BaKyallus HaCeJIeHUs), TO KaTacTpo-
(bl 11 YeI0BEUECKOTr0 COOOII[ecTBa MO-
JKeT M He OBITh, XOTA COIIMAJIHLHO-3KOHO-
MUYEeCKNe IIOCJEeNCTBUA OyAyT BecbMa
OIIlYTUMBI.

Hanpuwmep, B utose 1987 r. 80 Thicau
YeJI0BeK OBLIMN yIauHO 9BAKYHUPOBAHBI U3
IOJUHBI peKy Ana HUMKe CTBOPA ILJIOTH-
HbI Bagbrennauua B UTanum, 4TO CIIACJIO
UX OT IocJjeacTBuii oopyinenus 40 muH.
Ky0. M CKaJIbHBIX IOPOJ, II€PEropOUB-
WX JOJUHY PeKu Aa 1 epesnBa BOIbI
yepes3 rpedeHb BO3HUKIIIE eCTEeCTBEHHOM
TLJIOTUHBI.

ITokazaTesbHA B 9TOM OTHOIIEHUA U
fAnonusa, oqua us HanboIee MOATOTOBIEH-

HBIX K IPUPOJHBIM KaTacTpodam CTpaH, ¢
BBICOKOM OPTaHM30BAHHOCTHIO HACEJEHU S
U TEXHUYECKON OCHAIeHHOCTHIO KOH-
TPOJbHO-U3MEPUTEJILHON ammapaTypoii.
IloxkaszaTesbHO, UTO IPU PACIIOJOMKEHUU
CTPaHBI B CEHCMHUYECKU AKTHUBHOU 30HE
miaaHeTsl B SITOHMM HaA IepBO€ MECTO IIO
YUCJy UYeJOBEUECKUX JKEPTB BHIILIN He
3eMJIETPSCEHU S, a TANDYHBI.

ITpuponabie KaTacTpodbl, KaK IIPABU-
JIO, TATOTEIOT K OIPEeIEHHBIM PErMOHAM,
r/ie OHU HamboJiee YaCThl U IPUBOAAT K Ha-
UOOJIBIIEMY KOJUUYECTBY KepTB. Hasa Ad-
PUKY XapaKTepHbI 3aCyxu, Ajuad Uugum —
HaBOJHEHUd, MJIA TUXO00OKEaHCKOro mobde-
peskba AMEpUKY — yparaHbl U Tal(QyHBI.

Ipyrasd oco6eHHOCTH Pa3BUTUS IITPU-
POOHBIX KaTacTpod — KaCKAJHOCTb UX
MPOSIBJIEHUS: HA CYIlle 3eMJIETPSACEeHUS
IIPOBOITMPYIOT OIOJI3HU, 00BAJIBI U CEJIU, a
B IPUOPEKHBIX PaliOHAX IIITOPMBI 1 IyHA-
MU. OTU BTOPUYHBIE IPUPOIHLIE SIBJICHUS
He MeHee KaTacTPOo(MUHBI JJIS YeJIOBEKa,
yeM BBI3BABIIIME UX IIPOIECCHI.

++ 4

Ymo sce makxoe yyrHamu, KaK OHO 603-
HUKaem u noiemy ezo max mpyoHo npeo-
ckazamv? Ha amu 60npocvl cneyuaibro
0 Hawezo HYpHaia omeeiaem KaAHOU-
dam 2e01020-MUHEPANLO2ULECKUX HAYK
Mapuna Kpouak.

"IlynamMu", 4TO B JOCJIOBHOM II€PEBOJE
C AIIOHCKOI'O 03HAYAET ' 0OOJIbIIAas BOJHA B
raBaHU , BOSHUKAET B IIOBOJHBIX CeCMU-
YyecKuX 30HaX oKkeaHoB. 80% IlyHaMu mIpo-
ncxogaT B Tuxom oxKeaHe, oCTaJbHbIE — B
Wuguiickom (B ocHOBHOM y 6eperos Uu0-
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He3un) u AriaantTuyeckoM (uaire B Kapu6-
ckom u CpenuszemHOM Mop#Ax). Hax smwm-
IIEHTPOM IIOJBOJHBIX 3€MJIETPACEHUI 00-
pasyeTcsa 30HA JIOKAJIBHBIX BO3MYII[EHUIT
YPOBHS BOJHOM IIOBEPXHOCTU. JTO BO3ZMY-
IIIeHYe BBI3BAHO OBICTPHIM IOAHATHIEM UJIN
onmycKaHmeM Mopckoro maHa. Ha mosep-
XHOCTH OKeaHa CHayajla BOSHUKAET Kak
0n1 "BOAAHAS MIIANKA rpuda’ BBICOTOM 5-8
M. Macca mepeMeIiaIerocs BBEPX U
BHU3 CTOJI0a BOJBI BHISBIBAET IIOABJIEHUE
KPYTOBBIX BOJIH, KOTODBIE PACIIPOCTPAHA-
I0TCSL TI0 IIOBEPXHOCTU OKeaHa, IT0J00HO
pA6u OT OPOIIIEHHOTO B BOAY KaMHsA. 3amMe-
THM TOJIBKO, UTO IIPX 3TOM II€PEHOCATCS
MUJJIUAPAbl TOHH BOABLI. BO3HUKAOT
IJINHHBIE TPABUTAIIVOHHBIE BOJHBI — IIy-
Hamu. KosoccanpbHas sHeprus rOHUT UX
Ha paccroanue o 10-15 teic. km. [nuua
IyHAMU OIIPeZessieTcs IJIOIAAbI0 JIIU-
IIEHTPATBLHON 006JIACT U MOXKeT IIPEeBbI-
IIaTh COTHU KuJaoMeTpoB. CKOPOCTH BOJIH
PaBHsAETCA KBaJPAaTHOMY KODPHIO U3 TUIyOuM-
HEBI 0acceiiHa, YMHOKEHHOH Ha YCKOpPeHue
cuiiel TsioKecTu. Iloydyaercs, uTo B Haubo-
Jee TiIy0oKuX yacTsax TUXoro okeaHa CKO-
POCTH BOJIH I[yHAMHU MOXKET JOCTUTATh
700-1000 KMm/gyac., PaBHAACH CKOPOCTH
peakTuBHOTO camoJsieTa. C yMeHbIIIEHIEM
TJIyOWHBI, TI0 Mepe IPUOIMKeHUAK, Oepery

IyHaMu 3aMe/JiseT Oer, U Ha I1eabde BoJ-
Ha JBUKETCSA CO CKOPOCTHIO aBTOMOOUIIA —
okoso 200 kMm/uac. B oTKpBITOM OKeaHe
BBICOTA IIyHAMU He IIPEBBIIIAET HECKOJIb-
KHUX MeTpoB. JItogu Ha 60pTy KOpabJis, mox
KOTOPBLIM IIPOHAET TaKas BOJIHA, HUYETO
He 3aMeTAT. llyHAMU I HUX Tak JKe He-
BUIUMO, KaK W MPUJIWB. BOJHBI IiyHAMET
00HAPY KUBAIOT ce0A TOJBKO IIPU IIOAXOE
K Oepery, 0cOGeHHO B BEePIIIMHAX BOPOHKO-
o0pasubix 0yxT. Takume 3aJuBBI, OOBIYHO
cysKaroIuecs 110 Mepe yJaJIeHusI OT MOps,
OKAaBBIBAIOTCA THUTAHTCKUMU JIOBYIITKAMU
UL BOJIH-I[YyHAMHU. ¥ MEHBIIIEHNE CKOPOC-
T IPU TOPMOKEHUHM O HEIJIyOOKoe IHO
MIPUBOAUT K TOMY, YTO SHEPTUS BOJIH ULET
Ha yBeJWYeHWe UX BBICOTHI. OCHOBaHUE
BOJIHBI 3a/IeP’KUBAaEeTCsd, U BO3HUKAET BO-
OAHadg CTeHa. B IleJoM IOABEM BOXIBI
BI0JIb TOOEPErKbA IPU HanboJiee CUIbHBIX

myHamu gocturaer 10 M. B ormenbHBIX
MecTax IpU HeOJarompUATHOM peibede
BBICOTA BOJIHBI MOJKET IIPEBBICUTH 50 M.
T'mranTckoe myHamMu oOpyIimBaeTcAd Ha
mojioruii 6eper, cMeTass Bce Ha CBOEM ITy-
TH, ¥ IPOHUKAET BriIy0b I06EpesKbs Ha Jie-
CATKY KMUJIOMETPOB.

IlymraMmu BO3BHUKAIOT He TOJIBKO B pe-
3yJbTaTe 3eMJeTpsaceHuini. WX wMoryrt
CIPOBOIIMPOBATH TMTAaHTCKUE OIOJ3HU,
B3PBLIBBI BYJKAHUYECKHX OCTPOBOB U
MOIITHBIE TTOBOJHBIE U3BEPIKEHUA.

PaspymiurenbHble IIyHAMHU C BBICOTOM
BOJIHEI 0osiee 10 M, XOTsI 11 U3BECTHEI C TJIy-
OOKOI PEBHOCTY, IPOUCXOLAT BCE JKe
CpaBHUTEJbHO peako. OmHaKo X Try6u-
TeJIbHBIE IIOCJEICTBUS 3aCTABJSIOT IIPU-
HUMAaTh 3alUTHBIEe Mepbl. OCHOBOM CIIYIK-
OBbI TIPEIyIpPeKAeHNs HaceJeHus O mMpub-
JIVPKEHUH IIyHAMU ABJIAETCA PETUCTPAIINA

AHTEHHA | cERcmorrad
b

JATHARY fGSAEMA BORW | .
W CHOPSCTM TEYLHUR

- \
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HoABOAHOTO 3emuerTpsaceHus. CKopocThb
CeliCMUYEeCKNX BOJIH, BLI3BIBAEMBIX 3€M-
gerpacerusamu, B 20-30 pas 6oJbIe CKo-
POCTH pAaCIIPOCTPAHEHWs IYHAMH, a HX
SIUIEHTPHI 3HAUNTEJIHHO YIAJIEHBI OT Oe-
pera. Takum o6pa3oM, y CIy:kK0 ecTh Hec-
KOJIbKO YacoB B 3aimace AJIsS TOr0, YTOOBI
IpeayIpeIuTh HaceJleHe 1 9BaKyNPOBATh
JIIOJIeli U3 OIACHBIX MECT, a KopalJaM yii-
TH B OTKPBITOE Mope. K corkaenuio, ag-
(heKTUBHOCTD IIPEICKA3aHUNA HE OUEHD BbI-
COKa, TaK KaK He KasKJoe 3eMJIeTPsCeHIe
B OKeaHe BhI3bIBaeT IfyHamu. Ha moGepe-
JKbe AmoHMM, KoTopas ualle BCero cTpa-
JIaeT OT IlyHaMU, YCTAHOBJIEHBI ILJIAKATHI C
HAAIKUCBIO: ' IIyTHUK, IIOMHU O 3€MJIETPS-
CEeHUU; YCJBIIIAB 3eMJIETPSICeHNE, ITIOMHU
0 IlyHAMM; YBUZEB I[yHAMU, Oeru B Topy .
W 5TO0 HEpegKo eIMHCTBEHHAS BO3MOMK-
HOCTB CIIACTHCH OT I'0eIbHOM BOJIHEL.

B mocienuune necATUIETUA MTOSIBUJINCH
OKeaHUYeCKue Oyu, OCHAIlleHHBIE CIIeIlu-
aJbHBIMI BOJIHOBBIMH JATUMKAMH, KOTO-
pble mepenaT NHGOPMAIUIO CICTEME IIpe-
aymnpeskaenus o nyHamu. Cucrema Oyes
obLIa co3mana B 1965 r., uepes roj mocie
evYajbHO H3BECTHOTO 3eMJIETPACEHUA Ha
AJsicKe, KOTOPOe COIIPOBOKIAJIOCH ITOSB-
JIEHMEeM T'UTaHTCKUX BOJIH. B cucremy BXO-
IAT IPaKTUUYECKU BCe TocyaapcTBa Oacceli-
Ha Tuxoro okeana, a Taxk:ke ABCTpausd,
Hosas 3enanaus, @panmnua u Poccus.

B Unnuiickom oKeaHe, I'/ie 3apOAUIIOCH
KaTacTpo(puuecKoe ITyHAMU, HET TAKUX
oyeB. Ilo MHEHUIO CIIEIIUATIUCTOB, OTPOM-
HBIX UYEJIOBEUECKUX MKEePTB MOXKHO OBILIO
Obl m30exxarh, ecau Obl Mugus u Ilpu-
JlanKka BXOAWJIN B MEXKAYHAPOIHYIO CHC-
TEeMy IIPEAYIPEKISHUA O I[yHAMMH.

ITpuuuHOt TOCIeqHel Tpareguu CTaJIO
3eMJIETPSCEHNE C SIUIEHTPOM B aKBaTO-
puu VHIuCKOro oKkeaHa 06Ji13 CeBEpPHOI
OKOHEUHOCTU WHAOHE3UHCKOTO OCTPOBa
Cymatrpa. Cuja mog3eMHOr0 TOJTYKA pPaB-
Hamach 8,9 6asia mo mkaiae Puxrepa. 9to
IIATOe IO MOIIHOCTH 3eMJIeTPsCeHue, 3a-
dburcupoBannoe Ha 3emie ¢ 1900 r., u ca-
MoOe CHJIbHOe ITyHamu mocje 1964 r.

Cuenuanuctsl u3 IleHTpa 1o HabaOAE-
HUIO 3a 3emuerpsaceHuamMu CiryKObI reoio-
ruu, reofesun u kaprorpaduu CIIIA npen-
10JIaraoT, YTO MIPOM3O0IIe] CABUT 3eMHOM
KOPBI BAOJb JUHUUA AHIaMAHCKOTO pas-
JIoMa Ha OTpesKe 00Jiee ThICAYN KUJIOMET-
poB. 3eMHas KOpa 1, B YaCTHOCTHU, OKeaH-
CKOe [HO, IIOCTOSHHO HAXOIWUTCS B JIBU-
JKeHUU — CTOJIKHOBEHUE ILIACTOB, CABU-
HYTBHIX C MeCTa MPeIbIAYIIUMU 3€MJIeTPA-
CeHUIMU, BbI3LIBAET HAIPSKEHIE Ha IPY-
T'UX y4acTKaX, 1 KOrJa OHO JOCTUTAeT -
Ka, IPOUCXOAUT HOBBIN KPYIIHBIN TOJTYOK,
3a KOTOPBIM, KaK IPABUJIO, CIAELYIOT APY-
rue, MEHbIIe MOIITHOCTY (Kpasd ILJIacTOB
"mpurupaioTrca APYr K APYrY B MecCTe
CTOJIKHOBEeHUA). HeoOBIUHOCTh JAHHOTO
cJIydas — MPOTAKEHHOCTH 1 MacCIITabHOC-
TU TPOUBOIMIEAIINX ITOABOAHBIX IIPOIEC-
coB. Eciii 00BIYHO ITOCJIEAYIONINE TOJTYKU
JIOKAJIM3YIOTCS IPUMEPHO B TOM K€ paiio-
He, UTO U IIePBLIit, To B UHAUICKOM OKeaHe
OHM BO3HHUKAJIU HE TOJBKO Y II00eperKbs
CymaTpbl, HO 1 HA BCEM MPOTSIKEHUU ThI-
CAYEKMUIOMETPOBOM JIMHUY PAa3JIOMa.

3emyerpsceHne Hadajaoch B 7:59 mo
MecTHOMY (B 3 yaca HOUM II0 KMEBCKOMY)
BPEMEHU U Cpasy sKe IMOPOAMJIO B OKeaHe
HECKOJIbKO THTaHTCKMX BOJIH-IIYHAMH,
KOTOpBbIe HAYAJHW PACIPOCTPAHATHCI BO

Bce cTOpOoHBI. OHM OKasaJnch HeoOBIUAali-
HO Pa3pyIINTEJIbHBIMU, IOTOMY UTO CABUT
36MHOUM KODBI IIPOM3O0IIIEe] B HEIOCPEIC-
TBEHHOU 0JIM30CTU OT ITIOBEPXHOCTHU OKea-
Ha. Korjga KpymHbIe 3eMJIeTPACEHUS IIPO-
WCXOISAT HA MEJIKOBOIbE, OHU IIOTPSACAIOT
BCce OKeaHCKoe qHOo. CaM moA3eMHBII TOJI-
YOK OIYTHJN TOJBKO JKUTEJW WHIOHEe-
suiickoii mpoBuHIuM Auex Ha Cymarpe u
oTAbIXaromue Ha mobepe:xkbe Tawmanzma.
Ho oT MecTHBIX BjacTeil HE IOCTYIIHJIO
HUKAKUX MPeNYIpeKIeHU, W IyHAMHI
BCEX 3aCTaJi0 BPACILIOX.

YiauBieHue BBI3BIBaeT TOT (GaKT, UTO
mpenynpeskaeHue 06 OIaCHOCTH YiKe I0JIe
ymapa cruxuu mo Muagonesuu u Tannaumy
He IIOCTYIINJIO B T€ PAlOHBI, 0 KOTOPBIX K
TOMY BpEMEHU I[yHaMH erlle He gomrao. Ha
IIpu-Jlanke, HaTpuMep, IOA3EeMHBIE TOJI-
UKW He OIIYIIaJINCh BOBCE, a BOJIHA JOKa-
THJIACh TyAa JIUIIb K JeCATU YecaM IHA U,
TeM He MeHee, HUKTO HU O UYeM He II0L03-
peBas. A Ha ahpUKaHCKOe I00epeKbe Iy-
HaMu OOpYIINIOCH Gojlee ueM uepes MSATh
YacoB, W ATOTO BpPeMeHM MOTJIO OBl XBa-
TUTH IJI 9BaKyallil HaCeJeHUs.

Ewe raxux-mo dsadyamv sem Ha3a0
YueHvle NONAZAAU, YMO PACMYUW,Al CKO-
pocmb o6pabomKu celicmozpamm, COC-
maeJeHue Kapm yyHaMU-OnacHblX yuac-
mKo8 nobepeixcuil, & MAK;ce CO8ePULEHC-
meoeanue cucmemvl ON0GeU,eHUs 6 OAU-
aatiuiue 200vL ceéedem noumu K HYJAIO
paspywumenvHoe Odeiicmeue UYHAMU.
Veuvi, ceoum becneunvim omHoweHueMm K
cunam npupodvl yenogewecmeo ce euje
Hanomuraem pebeHKa, Uzpalu,ezo ¢ Ko-
POOKOM CnUUeK...
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Kyga u HacKoAbKo
CMECMUAGCH 3€ MHOA OCh
NOCAE 3€ MAE MpsiCe Hus

aTtacTpouueckoe 3emieTpsce-

RHI/Ie B IOro-BocTounoit Asun
00'bABJIEHO CAMBIM MOIIHBIM KaTaKJIN3-
MOM mocJiegHero crojerus. [lomumo ce-
TONHAITHUX YoKACAIOIUX IOCIeCTBUMR
CcaMOTO 3eMJIeTPSACEHUs U CIIPOBOIUIPO-
BaAHHOTO UM I[yHAMH, II0 MUDPY IIpOKa-
THJICA elrle 60Jiee MOIITHOE ITyHaMU IaH!-
YeCKUX CJIYXOB W ImpenmoaoskeHuii. Kak
Bcerga ObIBaeT B IOAOOHBIX CJIydYadXx,
ToH 3azaioT CMU, npuyeM ¢ MCIOJIB30-
BaHUEM XOPOIIO0 anpoOUPOBAHHOTO pe-
IenTa: HAa I'paMM IpaBAbI J00aBiIsAeTCA
KuJyorpaMM (JIUTP) OTKPOBEHHBIX BBIAY-
MOK, JI3KU, TOATAacOBOK. OOTHUM W3 Hau-
0oJiee PacxoKux MHUQPOB CTAJIO yTBEP-
JKJIeHNEe O CUJIBHOM CMeIeHUU 3eMHOI
OCU ¥ CTPAIIHBIX IIOCJENCTBUM 3TOTrO
CMeIleHusd.

Teodbusur Puuapn I'pocc (Richard
Gross) 3 amepukaHCcKo# JlabopaTopuu
peaxktuBHOro aBmKeHuA NASA (JET
Propulsion Laboratory) paccunraia cme-
IleHVe 3eMHOIl OCHM B pe3yJjabTaTe II0C-
JIeJHEer0 3eMJIETPACEHUs U BBIACHUI,
YTO peub UAEeT 00 ncuelsarolne MajaoM ad-
dexrTe. [IpyunHON M3MEHEHUS MOJIOKE-

HUS OCH B TeJjie 3eMJId MOTJIO CTATh IIe-
pepacupezeeHe OTPOMHBIX MAacC 3eM-
HOM KOpPBI BCJIEACTBHE TOT'O, UTO OJHA
KOHTUHEHTAJNbHAA IIJIUTA, JeKallas B
ocHoBe HIUIICKOTO OKeaHa, rOBOPSA yII-
POIIlEHHO, PEe3KO  IOAHBLIPHYJa MO
IPYTYI0 — 9TO IIPUBEJIO K PE3KOMY HU3-
MEHEeHHUI0O MOMEHTa WHEePIUU 3eMHOTO
mapa, a 3Ha4uT, 3eMJdA cTajia JejaThb
onuH 000pOT ObICTpee (MU MeIJIeHHee)
Ha 3 MUKPOCEKYHABI. 3aMeThbTe, OnHAa-
KO, UTO 3TO — TEOPETUUYECKUE PACUETHI.
IIpenckasaHHble KOMIIBIOTEPHON Moze-
JIbI0 UBMEHEHUsI HaXOAATCA Ha Ipejeiie
BO3MOJKHOCTEIl M3MEPEHUA C IOMOIIHIO
COBPEMEHHOIl CIYyTHUKOBOW CEeTH, IIO-
TEHIIMAJbHO CIIO0COOHOI 3a()UKCUPOBATDH
o170 nsMeHenne. OQHAKO ¥ GOJMBITNHCTBA
YUYEeHBIX, AQHAJIU3UPYOIIUX pPaCUEThI
I'pocca, BbIZBAJIO COMHEHUSA IPUBEIEH-
HO€ UM 3HaUeHUEe BO3MOJKHOTO CMeIIe-
HUA 3€eMHOW ocu Ha oAuH moum (2,54
cauTumeTrpa). I[IpakTuyecKkux Imocaexnc-
TBUII CMEIeHNS 3€MHOM OCH OIacaThCs
He mpuxoxuTcsa (B Oaumkaimem Oymy-
meM), nO0 MOJIOKEHNe TOJII0COB IIaHe-
THI IIOCTOAHHO ' ApeddyeT ecTecTBEeH-

INDIA

SRILANKA |
MALDIVES,

Indian Ocean

Inci Piate Subdicting )
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HBIM 00pasoM IO KPYyry AMaMeTPOM IIPH-
mepHO 10 M, moromy 1-AI0MMOBBIH CIBUT,
€ecJii OH [JEMCTBUTEIBHO IIPOM3OIIEJ, Ha
aroM ¢oHe paxTuuecku norepsaerca. O pe-
AJMbHBIX N3MEHEHUSX IIOJIOKEHUS ITOJII0-
COB, O0YCJIOBJIEHHBIX CMEIIIeHeM OCH Bpa-
meHnsAa 3eMJu, MOMKHO OyJeT TOBOPUTH
TOJIBKO TIOCJIE JIUTENHHOI IPOTrpaMMBbI
MIPEIM3NOHHBIX CIIYTHUKOBBIX N3MEPEHUM.

BoamoKkHBIMU U 60JI€€ ABHBIMU MOTYT
OBITH CMEIIEHUA MMOJIOMKEHUS HEeKOTOPBIX
OCTPOBOB, IPOUBOIIEAIINE B PE3yJIbTaTe
cIBUra MaTepPUKOBOI mauThl. OZHAKO U
TYT IIOKA PeUYb UAET O KOMIILIOTEPHOM MO-
IeJIUPOBAHUU, a HE 0 PAKTUUECKUX U3Me-
penuax. ITocaemnume OyayT CUJIBLHO 3aT-
PYZIHEHBI U3-3a OTCYTCTBUS B 9TOM PEruo-
He OOIIMMPHON CeTH Ha3eMHBIX CTaHI[UI
CIIyTHUKOBOM JIa3ePHON JIOKAIIUU. BHIBO-
IBI O TOM, YTO, JecKaTh, ocTpoB CymaTpa
cmectusca Ha 30 M K ceBepy, a fIBa — Ha
20 M K 0Ty, ABHO IIPEXXJEeBPEMEHHLIE U
0e30CHOBAaTeJILHBIE.

ITodzomosuan I'. Kosanvuyx

CraTucTUKQ BQMIIQTPSICGHM“, nogneKwux 3a coboi HauGonvwe Yyucno HepTe

3a nocneghue 100 ner

Hara MecTo cobbiTHA Cuita Yucao
TOJIYKOB, | IMOTUOINNX,
Gaia THIC. YEJIOBEK
26 mexabpsa 2003 r. | IOkubiii Mpan, Bam 6,5 41
17 aBrycra 1999 r. Bamagaaa Typrusa 7,4 17
17 suBapsa 1995 r. Anonus, Kobe 7,2 6
30 centsaopa 1993 r. | Uuaausa. Jlatyp 6,0 10
21 urona 1990 r. CeBepurrii Upar 7,7 50
19 ceuTsbpa 1985 r. | IleHTpasbHbIE PATOHBI 8,1 9,5
Mexkcuku
7 mexabpsa 1988 r. CesepHaa Apmenus, Crnurax 6,9 25
16 ceuTsiopa 1978 r. | Cesepubiii Upan 7,7 25
28 urona 1976 r. Kuraii, paiton Taup-Illana 8,2 240
4 despang 1976 r. I'BaTemaiia 7,5 22,8
29 gespansa 1960 r. | IOro-samaguHoe mobeperkbe 5,7 12
MapoKKoO, MOJHOCTHIO
YHUYTOXKEH ropox Aramgup
26 mexabpsa 1939 r. Typrusa, TPOBUHIUA JP3UHKAH 7,9 33
24 guBapa 1939 r. Yunnm 8,3 28
31 mas 1935 r. Nunna, Kserra 7,5 50
1 cenradps 1923 r. Anonns: Toxno — Mokorama 8,3 140

6 ’:o./umeﬂmarueg

BCEJIEHHAS, npocTtpaHcTBO, Bpems, Ne2*2005
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MVIHyBLLIVIVI rog — OEVIH N3 CaMbiX TemnJbiX
3a nocJlrsienHee Tbica4yeineTune

TOM, YTO IJIOOAJIbHOE IIOTEILIeHNEe AeCTBUTEJbHO MMEeeT

MeCTO, HAC yoeskaaTh He Hago. HenpuBbIYHO 3HOMHBIE JIET-

HIUe MeCAIbl U ITOUTU OeCcCHe)KHAasA 31uMa ¢ IIpeodaaganneM ILIo-

COBBIX TeMIIepaTyp KpacHopeurBee JIIOObIX CJIOB 1 PACUETOB CIIe-

nuaauctoB. Munysiuii 2004 r. 3aHAJI TPeThe MECTO B YeTBEPKe,
Kyza y:xe Bouutu 1998, 2002 u 2003 roza.

TToxosxe 00CTOAT MeJia U 'y HAIIINX CEBEPHBIX cocereii. B 2004 .

B Poccuu Oblin 3apMKCHUpPOBAHBI HETUIWYHBLIE TEeMIEPaTyphbl U

TUAPOMETEOPOJIOTUUECKIe IBJIeHUA. B uacTHOCTH, HEOBIBAJIO BBI-
COKHMe TeMIlepaTypsl, cBoimre 30 rpaaycos, B TeueHue 20 qHei B
WIOHe-MIoJie HAabJII0faanch Ha CeBEPHOM ToGepesKbe eBPOIIeiCKoi
Teppuropuu Poccuu.

OueHb BBICOKHE TEMIIEPATYPHI TaKKe 3a(pUKCUPOBAHBI B IO~
HBIX paiionax 3anaguonr Cubupu (Omckoii, Tomckoit u HoBocu-
OUPCKOI 06J1aCTAX), UTO BHI3SHIBAJIO HANOOJIBIIIEE KOJIUUECTBO 110~
’KapoB B 9TOM peruoHe 3a mocyenuue 40 jer.

ypOBEHb BOAbl B MUPOBOM OKeaHe nosbiLuaeTcsq

I-Io CJIOBAM aMEPUKAHCKUX YYEHBIX, B PE3yJIbTaTe IOTeIlIe-
HUS KJuMaTa 3eMJn, TasgHUe BeUHBIX JIbJ0B IIPOXOIUT I'0-
paszo GhicTpee, UeM paHee IIPeAIIoJIarajoch, U 9TO MOYKET IIPU-
BECTU K PE3KOMY IIOBBIIIEHUIO YPOBHA MUPOBOro oKeaHa.
WccnemoBarenu u3 yauuBepcutera B Kosopago yTBep:KAaioT,
YTO HOBBIE JaHHBIE, IIOJyYEeHHbIE ¢ AJIFCKH, YKAa3bIBAIOT HA TO,

YTO HpEeABIAYIMe 3aMephbl TASHUS JIeJHUKOB ObLIM CJIUIIKOM
HUBKUMHU. IlociaemHuil oTyeT MeKIpaBuUTeabCTBeHHON Komuc-
CHHU II0 KJIMMAaTUYEeCKNM U3MEHEHUAM IIPEeICKa3bIBaeT B TEUEHIE
BeKa NOBHIINIeHWE yPOBHA Boxbl B MupoBom okeame ot 10 mo
90 cM. YueHbIe [TOJIATAIOT, YTO U 9TU IIPOTHO3BI MOT'YyT OKA3aThCA
BaHUKEHHBIMU.

B AHTapKTUKe MOryT UCYe3HYTb NMUHIBUHbI

V]MeHHo B AHTapKTHKe rio0a/JibHOe MOTeIIeHre CKAa3bIiBa-
eTcs cuJbHee Bcero. B cpegHem, remmepaTypa TaM pacTeT
TIPUMEPHO B IIATH pas ObICTPee, YeM B oCTaIbHOM Mupe. MaJjo To-
ro, 4YTo KAuMaT AHTAPDKTUKY HAUNHAET 3HAYUTEJIBHO OTJINYATH-
Cs1 OT IPUBBIYHOI'O /I INHIBUHOB, U3-3a NI00AJIBHOrO IOTeILIe-
HUA Y HUX TaK’Ke BOSHUKAIOT I1epedou ¢ IUIIe.

Eirte ogHO yrpo30ii :KM3HU HTUHTBUHOB CTAHOBATCS Aperdyro-
miue avicoepru. B 2003 r. camblii 00JIBIIION aficOepr B Mupe pac-
KOJIOJICS HaJBOe, He TIepeHecsa CUILHEHIIero ImropMa.

Tnpiba sibma, KOTOpas MPOXOAWUJIA B CBOAKAX CIIEI[UAJICTOB
mox Komom B15, mo packosia umesa miomans 11 000 kB, kKm —
pasmepoMm ¢ fImaiiky. 9To ObliIa camas OoJibIllas TJIbI0OA JbJa B
UCTOPUY HAOIIOMeHN, HO B KOHIIE OKTSAOPS OHA PACKOJIOIACh HA
nBe mosioBuHbI — B15A (mo6osbiiie) u B15B (momensbime). 3Ba-
HUe caMoro 6oJibIroro acoepra meperrio kK C19A. Ero miomans

(5 659 kB. KM) 6aIMBKa K IIoIanu cyaranara bpyureii. B15 cran
MPUYNHON CMEePTH MUJIJIMOHOB MUHTBUHOB C MOMEHTAa, KOTIa OT-
KoJsosica or marepuka B mapre 2000 roga u 3a06J0KUpOBaJ I0-
CTYI HMOMYJIANUN K OTKPBITOMY MOpIo. Kak cool1iu uccaemosa-
Tenb [xepapy Kyuman us MHCcTUTyTa OKeaHOrpadum Scripps,
moru0J0 0K0JI0 75% MOmyJANN UMIIEPATOPCKUX IMUHIBUHOB,
JKUBIIUX Ha ocTpoBe Pocc B Komoumu Apmenu. M3-3a ca0KuB-
meticsa CUTyaIuy KOJIUUEeCTBO INHTBUHOB, HAaCeAAOINX AHTap-
KTUYECKUI MOJIYOCTPOB, HEYKJIOHHO COKpaliiaeTcs. Vccaemosa-
TeJI OIACAIOTCs, YTO MUHIBUHBI B AHTapKTHUKE MOTYT BOOOIIE
WCYE3HYTh.

3a mocyenaue 26 jier or AHTAPKTHUIBI OTKOJOJUCH yske 17
aricoeproB. B konie 2004 r. mocTynusu cOOOIIeHUS O TOM, YTO
HOBBIE JIe[AHbIE TOPHI APEH(DYIOT BAAJN OT MAaTePUKa B TEILIBIX
Bogax Hosoii Senangun.
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JInnzoob6pas3Hoe obnako Haa MNaBansamm

PaSBe MOJKeT OBITh TAKUM O0bIuHOe 00s1ako? Ha camom zeste
HA PUCYHKE M300paskeHbl HECKOJHLKO 00J1aK0B, HAIPOMO3-
OUBIIKXCA APYT HA APyra 1 o0pasoBaBIINX OJHO GOJIBIIIOE JIMH-
3000pasHoe ob6siako. Kak mpaBuiio, IBUKEHUE BO3AYIITHBIX Mace
B TOPU3OHTAJBLHOM HAIpPAaBJIEeHUM 0ojiee MHTEHCUBHOE, UYeM B
BepTukajabuoM. OIHAKO WHOTAA, HAIPUMED, €CJIN BeTep AYeT C
TOp WX XOJMOB, IIPU CTAOUIN3AIINY BO3AYIITHBIX MAaCcC HAUMHA-

MayHa-Kea ns kocmoca

Ha cHuMKe u3obpaskern Big Island — Boasiioit ocTpos,
BXOIAIUH B cocTaB ['aBafiCKUX OCTPOBOB. OTOT OCTPOB
MOJBEPIKEH YaCTBhIM 3€MJIETPACEHUAM U BYJKAHUYECKUM U3-
Bep:keHuaM. [loryxmuit Bynkan Mayna-Kea (4205 m) — ca-
Masi BbIcOKas ropa I'aBaiieB — pacIoJio’KeH B CeBepHOIT uac-
T ocTpoBa. UYepHbIe 60PO3IBI JIABOBHIX IMMOTOKOB OKPYIKAIOT
BepIINHY JgelcTByomiero Byakana Mayua-Jloa (4170 m), Ko-
TOPBINI JOMUHUPYET HAJ I0MKHOI YacThio ocTpoBa. [[bIM, BuU-
OIUMBI B BOCTOUHOM YacTH CHUMKA (cIIipaBa) UCXOOUT U3 Kpa-
Tepa Kunaysa (Kilauea), omHOro 3 caMbIX aKTUBHBIX BYJIKAa-
HOB Ha 3emJe. ToHKOe 06/1aYKO0 Tapa MOKHO 3aMeTHUTh CIIpa-
Ba OT ByJKaHa Ha BOCTOUHOM Oepery. OHO mogHUMaeTCs U3
TOTO MecTa, TJe JIaBOBHIi moToK Kusaysa gocruraer sox Tu-
XOT0 OKeaHa.

I0OTCA CUJIbHBIE BePTUKAJIbHBIE ocuuidanuu. IIpoucxonur pac-
CJIOEHUE CYXOT'0 BO3JyXa B BEPXHUX 006JIACTAX B 3aBUCUMOCTH OT
BJIa)KHOCTH. B pesysbrarTe Ha TeX YPOBHSAX, I'/le BO3AYX HACHIIA-
eTcd Biaroi, popmupyiores obsaka. Takum 06pasoM MOABIIAET-
¢ TH3000pa3HOoe 00IaK0 C APKO BRIPAYKEHHOM CJIOUCTOM CTPYK-
Typoii. @ororpadusa Oblia moaydeHa okoJio Bysakana Mayna Kea
(T'aBaiiu, CIITA).

BCEJIEHHAS, npocTtpaHcTBO, Bpems, Ne2*2005




Bagum CrenaH4yk,
Buranuii JloreBuHeHKo

Toguka 3ackanbHadg VI (Koso-

COBCKas) pACIIOJIOKeHa B 30HE

OpeAropuii B BOCTOUHON dYaCTHU
KprIMCKOro m0oJIyoCcTpPOBA Ha BBICOTE OKO-
70 300 M Hax ypoBHEM MopsA. Ceiiuac mec-
TO CTOAHKH HAXOAUTCS IIOJ OTKPBITHIM
HeOOM, OJHAKO BO BpeMeHa OOUTaHUSA
3[1eCh IIEPBOOBITHOTO UYEJOBEKA 9TO OBLI
IMIUPOKUI CKaJbHBIN HaBec. OT OamKai-
LIero MOPCKOTO I00epe:kbsi, B paiioHe
oKkHOrO Oepera KpriMa, maMATHUK yaa-
aeH Ha 45—50 kM. B Teuenue MHOTHX 110-
JIEBBIX CE30HOB 37IeCh MTPOBOAMJIA PACKOII-
Ku KpbIMCKas maaeosuTHYeCKOll sKcIe-
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nunueit UA HAH YKpauubl, BOo3rjaBJse-
Masd BBIZAIOIMMCS HKCCJIeLoBaTeJeM IIa-
MATHUKOB KameHHOTo Beka Kprima 1O.T.
KomocossiMm. MaTepuajbl mccieJOBaHUNA
U3JAHBI B CTATHAX, UM IIOCBAIIEHA U CITe-
nmuaabHas mouHorpadusa. OgHako ocobeH-
HOCTH M3YUYEHUS apXeoJOTNYeCKUX MaTe-
pHaJIoB TAKOBbBI, UTO, BEPHYBIIUCH K HUM
yepe3 HEKOTOpPOe BpeMs, 3aHOBO IIepec-
MOTpPeB 00paboTaHHBIE U XPaHAIIUECS B
Hay4YHBIX (POHJAX KOJIJIEKIIUU HaXOIOK,
MOXKHO O0OHAPYIKUTH CPeaU HUX HeUYTO HO-
BOe, He 3aMeueHHOe paHee. VM maxke cpae-
JIaTh OTKPBITHE...

Croanka 3ackanbHasas VI memoHCTpU-
pyeT, IO MEeHbIIENl Mepe, CeMb CJI0EB —
OT[EeJbHBIX DIIM30J0B 3acCeJeHUsA. ITO 03-
HAYaeT, YTO Ha IMMPOTIIKEHUU ThICAUese-

FopHbIi Kpbim

T EePBOOBITHBIN YEeJIOBEK HEOJAHOKpAT-
HO BO3BpAIfaJICI K 3TOMY yIOOHOMY, 00-
JKUTOMY YOEIKHUIIY, MHOTIa HaJ0JIr0 IIoce-
JISACH 3/IeCh, a MHOTAA — JIMIIb OCTAHAaB-
JINBASACH )i KPATKOBPEMEHHOTO OTABIXA.
CrosiHKa IpeACTaBJIAET OTPOMHBIN MHTE-
pec Bo MHOTUX OTHOIIeHUAX. Ee BepxHUE
YyeThIpe CJI0s ObLIM HEeZaBHO IIPOAATUPO-
BaHbI PaJNOYTJIE€POIHBIM METOLOM B J1abo-
paropusx Kuesa u Oxchoppa. Pesynbra-
Thl OKAa3aJHCh HeOXKHuIZaHHBIMH. Ilo3-
OHEWIIUHN CJI0M CTOAHKH MMEEeT BO3PacT
23-24 Tpic. mer. OOBIYHO, BEPXHIOIO I'pa-
HUILYy CYIIeCTBOBAHUSA HEAHAEPTAJIbCKOM
KYJIBTYPbI OIIPEIeIAIN OKOJIO 28 ThIC. JIeT
Hasal;.

I HAC, B KOHTEKCTe JaHHOU CTaThHU,
BasxHa xpoHoyorusa II u IV cioeB crosan-
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KU, a TaKJKe aHTPOIIOJOrnYecKas IIPUHAa -
JIeXKHOCTh, MX oburareneit. IV caoit —
oaVH U3 HauboJsiee IPEBHUX 3IeChb — €ro
TpubJIM3UTETbHBIN Bo3pacT 47 ThIC. JIET.
II cnoit jaTupoBasn oxkoJio 30,5 Thic. JeT. B
OTJIOJKEHUSX CTOSHKU BCTPEUYEHBI MHOTO-
YuCcJIeHHBbIE PAa3pO3HEHHbIe WJIN, PeXxe,
aHATOMUUYECKM COTJIaCOBAHHBLIE, KOCTHBIE
OCTAHKM HCKOIaeMbIX Jiiogeii. Bce oHm
IPUHAAJIEKAT HeaHepTaIbilaM.

10.T". KosnocoB mutieT o gOJTrOBpeMeH-
HOM XapakxTtepe 3acesenus II u IV cioes,
HA YTO, II0 MHEHHIO HCCJIefoBaTe s, YKa-
3BIBAIOT WX MOIIHOCTh, HACBII[EHHOCTH
KaMEHHBIMHU U3AEJIUAMU, KOCTAMU KU-
BOTHBIX ¥ OUaraMu, a TaKKe o0uIue mepe-
TOPEBIINX 1 000KEHHBIX KOCTEH, YaCTHI]
caxxu u nieria. O QINTeIbHOCTH OOUTAHUS
TOBOPUT TaKiXe KOHCTPYKTHUBHAS Oesd-
TEJILHOCTE (COOPYsKeHUe Pas3INYHbIX IM-
XPAHUJUIN) U, HIPEAINOJOKUTENIHLHO, Ha-
auuue norpedenuit (B ciaoe II). B memom
nocesnenud II u IV cioeB MoKHO ompene-
JINTh Kak 0a30Bble, BO3MOYKHO 3UMHUE,
CTOSHKH.

ITepecmaTpuBas KOJJIEKIIUNA U3 PACKO-
IOK IIPOIIJBIX JIeT, y4eHble 00paTuau
BHUMAaHNE Ha HECKOJBKO HEOOBIUHBIX I103-
BOHKOB, HangeHHBIX Bo II u IV ciosx cro-
AHKU.

PacrnonoxeHne cTosiHkn 3ackanbHas VI
(Konocosckas).

Cepus u3 yeThIpeX, IO BCeil BUAMMOC-
TH, aHATOMUYECKH OJUBKUX U IPUHAIJIe-
JKaIuX OOHOI 0cOo0M, MMO3BOHKOB ITPOMIC-
xoauT u3 Il ciosi, mcciaegoBaBIIerocs B
1974 r. AHAJIOrMYHBIN II03BOHOK HaWIeH
Takske B IV ciioe, paCKOIIK1 KOTOPOTO Be-
auchk B 1975 .

Bce mATh MO3BOHKOB, CyId IO UX (op-
Me U pasMepaM, IIPUHAIJIEKAT XBOCTOBO-
MYy OTZEeJy B3POCJBIX 0CO0eil YepHOMOp-
cxkoro genbpuua-6emobouru (Delfinus
delphinus Linnaeus, 1758).

Kak momasau xocTu ne1b(GpUHOB B KYJIb-
TYPHBIN CJION CPeAHEeNaJeoIUTUUYeCKOMN
CTOSHKM, YAAJeHHON OT MOPCKOTO Imobe-
pexbsa? BBITh MOMKeT, UX 3aHECJAU CHoAa
XUIMHUKU? OTa Bepcus MaJIOBepPOsTHA.
ITpu packonkax HalIeHbI JUIIb eqUHNU-
HBbIe KOCTH BOJIKA, Meciia, 00LIKHOBEHHOI
W CTeIHOM JIMCHUI[, HA KOTOPBIX OXOTH-
JINCh HEaHAEPTAJbIbl, ¥ IIOJHOCTHIO OT-
CYTCTBYIOT OCTATKY KPYIIHBIX XUITHUKOB
(MexBeneit u rueH). Majgoe KOJHMUYECTBO
KocTell xumHUKOB Bo II u IV cimosax, or-
CYTCTBUE HOD, & TaKKe CJIeJJOB OT UX 3y-
00B Ha KOCTAX APYTIUX KUBOTHBIX HE I103-
BOJIAIOT IPEAIoaaraThb, YTo XUIHbIE 3Be-
pu 3acensnu yOeKHUIle B Te IIePUOXAHI,
KoTrJa ero MOKHAAJ 4YejoBeK. Becbma
COMHHUTEJILHO U TO, YTO BOJKU WJIU JIACHI
MOTJIM TAIllUTh JOOBIUY C MOOEpPeKbA B
yOesKuIlle B IPEeArOPHOM II0JI0Ce, HAXOIA-
mieecsa Ha paccrogaauu 50 KM: 9TO coBep-

IIIeHHO He COoTJIacyeTcs C JaHHBIMU 00 UX
TOBEEHUNU.

HaxonKku m03BOHKOB IeJIb()UHOB CHe-
JIaHBI B KOHTEKCTe OOBIUHOTO CJIOA, Ha-
CBHIIIIEHHOTO Pa3HOOOpasHBIMU OTOpOCA-
MU KU3HEAEATEJbHOCTH YeJOoBeKa, U B
3HAUUTEJHbHOM yJaJIeHUW OT MECT ec-
TECTBEHHOTO OOMTAHUSA 3TUX MOPCKUX
JKUBOTHBIX. Takum o0pasomM, MOMKHO
CcIeJIaTh BBIBOJ, UTO HAXOAKU HesJb(pu-
HoB B 3ackaiabHoii VI (KoJsiocoBcKoOIt)
CBsI3aHBI C [OeATEeJbHOCTHIO HeaHIep-
TaJabIeB.

YacTtu Ty geabOUHOB MOTJIN MUCIOJIb-
30BaThCA JIIOABMU JINOO KAaK ChIPbE IJIsd
KaKoOT0-TO IIPOMU3BOJCTBA, 6O, UTO HAU-
0oJiee BEPOSATHO, UATU B IUIILY.

Cremyer MOJHOCTBHIO WMCKJIOUUTH BO3-
MOKHOCTh HAMEPEeHHOU OXOThI HeaHIep-
TaJBIEB Ha AeJb(MUHOB: IMAJIE0AHTPOIBI
He obJiafatu HeOOXOAUMBIMU AJISI dTOTO
TeXHUYECKUMU BO3MOXKHOCTAMU. Bcerpe-
yeHHBIEe B 3acKkanbHOIl VI (KosocoBcKoit)
OCTaTKM, CKOpee BCero, IIPUHAJIeKaan
BBIODOIIIEHHBEIM Ha Oeper KUBOTHBIM,
obeccuyeBIInM uJau MepTBbIM. Ho Hac-
KOJIbKO cayuaiiHa sta Haxoaxa? MoKHO
3aKJIOUUTDH, UTO HacesJeHUe 3acKajJbHOU
VI (KoJsiocOBCKOI1), OBLIO 3HAKOMO C IIO-
TeHI[UAJTBHBIMA BO3MOYKHOCTSIMU DPAa3HO-
00pasHBIX JaHAMIA(GTOB, B TOM UHCJIe U
npubpekHOil 30HEI. O TOM, YTO HeaHZED-
TaJbIAM [JOBOAMJIOCH OBIBATH B DaiioHe
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KYARTYPHRIR CAOH

JUHNU 106epeKbs, TOBOPAT HAXOJKYU Ka-
MEHHOI'0 OCTPOKOHEUYHMKA B OTJIOKEHUAX
0yxTel HoBrilt CBET 1 ABYCTOPOHHETO HO-
JKa W3 CPEeJHEeNAaJeoJUTUUECKOr0 CJIOSL
crosaku [Iposom II B Boctounom Kpeimy,
MBTOTOBJIEHHOI'O U3 3€JIeHOH AIMIMBI, IIPO-
HUCXOXKJIeHNe KoTopoil cBasaHo ¢ Kapa-
Harom.

CiiemyeTr OTMETUTH, UYTO CUCTEMATHYEC-
KI1e TOCeIeHUs TPUOPerKHO 30HBI U 001~
TaHUe B Hell He XapaKTePHHI [JIs HeaH Jep-
TaJbIeB B IleJoM. Bo BcAKOM ciyuae, Ha
CTOAHKAX 9TOT'0 BpeMEH! HEU3BECTHHI Ha-
XOJKU MOPCKUX KUBOTHBIX, 38 UCKJIIOUE-
HUEeM HEKOTODPBIX NAaHHBLIX IO IOXKHO-ad-

PUKAHCKOMY CpeJHEeMY KaMeHHOMY BeKY.
He umeer aHaI0OroB 1 HaXOAKa OCTATKOB
MMEHHO JeJb(UHOB: Ha 0oJiee paHHUX ad-
PUKAHCKUX, a TAKsKe Ha CTOSTHKAX Kpoma-
HBOHIIEB B 3amangHoii EBpome ObLIN HAaii-
IeHbl KOoCcTU TIOJieHeii. BmecTte ¢ Tem, xa-
paKTepHbIe 0COOEHHOCTH ITO3BOHKOB u3 II
u IV ciioeB He 0CTaBJIAIOT COMHEHUH B UX
BUOBOY MPUHAIIEIKHOCTHU.

HenbhuHBI, OCTaTKNU KOTOPBIX Haze-
HBI B 3acKaJbHOU VI, HecoMHEeHHO, He ObI-
1 00'beKTOM 0XOThI. JIpyroit Bompoc, sB-
JSAJIUCh JIU OHU OOBEKTOM HaMepPeHHOMH
MMOVCKOBOM cTpareruu (MHBIMHU CJIOBAMU,
cobupaTenbcTBa) B JAHAITA(THON 30HE
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BackanbHas VI (Konocosckasi). 3anagHbivi
npoguib packona.

IPUMOPCKOTO mobepekba. I'ytaBHaA mess
TaKOM CTpaTeruu — MOUCK U c60p pacTu-
TeJbHON IUIIU, 10 MHEHUIO Psjga MCCe-
JoBaTeJsiell, COCTABJABINEH 3HAUUTEb-
HYIO JOJII0 TTIOBCEHEBHOTO PaIlOHAa IaJje-
oaHTponoB. Haxoaky menabGUHBUX TYII
MOJKHO OBLIO OBI CUUTATDH CAYYANHON, Cle-
JIAHHOM BO BpeMsA IOUCKOB CHEJOOHBIX
pacrenuii. OQHAKO JOCTaBJISAIA JIU TIPUO-
peskHasi 30HA OoJjiee IMUPOKUI U Gojiee
MOCTYIHBIA CHEKTP PACTUTEJNbHBIX IIPO-
IYKTOB, II0 CPaBHEHUIO 0OTaToil pasHoo06-
pasHbpIMu JaHAITaGTaMU 30HON IIPEAro-
puii? Koneuno, Her. Beab pacturenb-
HOCTb B 30HE BTOPOM I'PAILI I'OP HAMHOTO
Oboraue u pasHooOpasHee. Hakomer, ecau
OBbI 30HA IMOOEPeKUil MOCTOSIHHO IIPUBJIE-
KaJjia [1aJe0aHTPOIIOB, CHAOKAA UX MUIIe-
BBIMU TPOAYKTAMHU, HAXOAKU MOPCKUX
JKUBOTHBIX He ObLIU ObI CTOJIb PEJKU B Ma-
TeprajiaX CPeIHeae0JUTUUECKUX CTOS-
HOK. CHcreMaTnyeckoe HCIIOJIb30BaAHUE
MOPCKHUX IT00EpPeKUil CTAHOBUTCS IIPaK-
TUKOM 3HAUUTEJIBbHO 00Jiee IO3LHUX IIePU-
0JJ0B KaMeHHOTO BekKa. Jlaike B BepxXxHEM
MaJIe0JIUTe HAXOAKM MOPCKHX MJIEKOIIH-
TAIMUX eUHUYHLI. MOpCcKoe mobepekbe
Kprima mHe Morsio mHTEpecoBaTh HeaHIep-
TaJbIleB U B APYTruUX OTHOIIeHuAX. Crem-
Hble KOIIBITHBIE, COCTABJSIOIINE OCHOBY
UX OXOTHUYLEHN JOOBIUM, MOIJIN MOMALATh
Ha mobepelkbe JIUIIb CJAYYalHO. 31ech
TaK’Ke IMMOJHOCTHIO OTCYTCTBYIOT BBIXOMIBI
KaMeHHOTO CBIPbs, I0ITOMY OTIajgaeT
elle OJHA BepOsTHASA MPUYUHA IIOCeIre-
HUS 9TOM Teppuropuu. ClemoBaTenbHO,

BackanbHas VI (Konocosckasi). XBocToBble
Mo3BOHKM aenb¢uHa-6enoboykmn n3 Il v IV
CJ10€B CTOSIHKU.

JenbpuH-6enoboyka.
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nenb(GUHBI He MOTJH OKasaThCcd B 3a-
ckanpuOl VI (KosocoBckoit) ciyuaiiHo,
KaK TOOOUYHBIH Pe3yJabTaT UHOU JeATelb-
HOCTH.

T'pymnma oXOTHMKOB OTIPABISAIACH B
IyTh, IPEOgoJieBas PAcCCTOSIHUE B He-
CKOJIbKO JHEeBHBIX NepexonoB. OueBum-
HO, MapIIpPyT UX OBIJI BIOJHE IleJeHar-
PaBJI€HHBIM, U JBUTATHCA IPUXOIUIOCH
CPaBHUTEJbHO OBICTPO, KOJb CKOPO Ha
CTOSAHKY, PACIOJIOKEHHYIO B IIPEAro-
pPbAX, IOHagaIN TYIITH MOPCKUX JKUBOT-
HBIX, HE OTEePABIINE MUIEeBOM IPUBJIE-
KaTeJbHOCTU. XBOCTOBOM OTAEJ — OLHA
u3 HamboJjee OOraThbIXx MSICOM dYacTel
Tymu pgeabGuHa, TOITOMY IIPUCYTC-
TBYE MMEHHO 3THX OCTATKOB O0BACHS-
eTCs BIIOJIHE PAIlMOHAJbHBIM IIOAX00M
oburareseil CTOAHKUA K YTUJIUIAIUUN
IOOBIUN.

CoBpeMeHHbI€ YePHOMOPCKIUE Aeb(u-
HBI-0eJI000UKK mOoCTUTaT AJauHBL 160-
170 cwm, xkuByT H0 20-25 ser. Oburaer 6e-
J000YKAa B OTKPBITOM MOPE, XOOUT 0O0JIb-
MU CTagaMu, n3beraeT MeJIKOBOAbSA. B
TeIlJioe BpeMs roja AepP:KUTcsa y 6eperos
Cesepnoro KaBkasa, y 10’KHOTO 1 I0T0-3a-
nagaoro 6eperoB Kpriva, 3uMOi KOHIIEH-
Tpupyercsa y BasakiaaBel 4 B I0T0-BOCTOU-
HOU uacTu Mopsi. Ce30HHBIe MHUTPAIUU
CBSI3aHBI C MECTAMU HepecTa IIIPOT U 3U-
MOBKH XaMChl — OCHOBHOM nuInu 6e1000-
yeK. Bo BpeMs peryasipHbIX BECEHHUX U
OCEHHUX IIITOPMOB 06e1000YeK [JOBOJIBHO
yacTo BbIOpachIiBaeT Ha Oeper, B 0COOEH-
HOCTU MOJIOABIX U OCJIAaOJIeHHBIX KUBOT-
HBIX. BO3MOKHO, KO1€0aHUA BOBI BO Bpe-
M IITOPMa MPUBOAAT K IMOAHATHUIO CEPO-
BOJOPOIHOTO CJIOA, UTO U BEIHYKAAET KU~
BOTHBIX JepKaThbCA CPABHUTEJIBHO OJIM3-

KO K 0Gepery, a BO BpeMs CHUJBHBIX IITOP-
MOB IIPUBOAUT K UX rubeau. XOTA MO I0-
BOZY BpeMeH! 00pasoBaHUA CEPOBOLOPOI-
HOTO cJIoA B YepHOM MOpe CYIIeCTBYIOT
pas3IuYHbIE TOUKU 3PEHUS, MOKHO IIPeJ-
moJiaraTh, YTO MPUMEPHO GJIM3KAA CUTYyA-
A C TMePUOIUYECKOil Tubesbio KUBOT-
HBIX HaOJ/I0[aach U B IIEPUOJ, 3aCeIeHU s
Tepputopuu KpbIiMa HeaHAepPTAJIbIIAMU.
ITo amasoruu ¢ COBpeMeHHBIMU JaHHBIMU,
MOYKHO IIPEIIoJaraTh, UTO BEPOATHOCTH
HAXOIKU BBIOPOIIIEHHOTO Ha Oeper Aeib-
(uHa ObLIa CYIleCTBEHHO 00Jiee BHICOKOI
BECHOM 1 0CEHbIO, B IIEPUO/I IIITOPMOB.

C TOUKU 3PeHUS COBPEMEHHOT'O UYeJI0Be-
Ka, BKYCOBbIE€ KaueCcTBa AeJb(DUHBETO M-
ca HEBBICOKHU. XOTs IIPOMBICE] Ieb(u-
HOB B UepHoM Mope B XX BeKe JOCTUTAJ
unorzga 140 TeICAY MKUBOTHBIX B I'OJ, B IIN-
1y, n3-3a crernu@uiecKoro BKyca u pes-
KOr'o 3alaxa, OHU He MCII0Jb30BAJINChH, a
IpuMeHeHHe HaxXOOWJ, TJIaBHBIM obpa-
30M, JKWD, IIEIINI Ha IPOMBIIIJIEHHbIE
Hy®1bl. TakuM 00paszoM, MOMKHO chopMy-
JIUPOBAThH CJIEAYIOIee AOMYIleHne: Iesb-
buH, B cuny crnermupuuecKuX BKYCOBBIX
0COOEHHOCTEeH, CTaHOBUJICA IIPUBJIEKA-
TEJbHBIM IUINEBBIM IPOAYKTOM JUIIH B
KpalHUX CJIy4YasX, BbI3BAHHBIX, HAIPU-
Mep, OTCYTCTBUEM IIPUBLIYHON MHIIHU.
ITpuBbrunyio ke nunry oourarenen IV u I1
ciaoeB 3ackanbHOM VI cocraBiasiam Mma-
MOHT, JIOIIIaAb ¥ AHTUJIONA caira, HO HU-
KaK He MOPCKUE MPOAYKTHI. 31eCh CIeny-
eT o0paTUTh BHUMAaHUE U Ha CJIENYIOIIU
MOMEHT: yHoTpeOJ/ieHre HeIPUBLIYHON
MUIIA ¢ PE3KUM 3alIaXOM U BKYCOM BBI3bBI-
BaeT HeOOXOAMMOCTh IIPEOJOJeHUsI, KPO-
Me YHCTO (PUBUOJOTHUUECKUX, eIfe u
CJIOYKHBIX IICUXOJOTUUECKUX O0apbeposB.

Atu 6apbepbl 0COOEHHO TPYAHOIPEOHLOJII-
MBI [IJIA IIPEeACTAaBUTENEH TPagUITMOHHBIX
00IIIeCTB ¢ UX PA3BUTOM CHUCTEMOM 3ampe-
TOB W OrpaHnYeHwuii. KoHeuHO, CTaBUTH
3HAK pPaBEHCTBAa MeKIy oOIlecTBamu,
M3BECTHBIMU dTHOTPadUUECKU, 1 obIIec-
TBOM IO3JHUX IMAJE0AHTPOIIOB HEJIb3d.
C ngpyroii CTOpPOHBI, HUKTO B AEHCTBU-
TEJBHOCTU He 3HAeT, HACKOJBKO CJIOXK-
HBIMU OBLJIV COIMANBHAA XKU3Hb U MUDPO-
BO33pEeHNe HeaHAepTAJbIleB HA 3aKJI0-
YUTeIbHOU (pase MX cyllecTBoBaHusA. B
Ja060M ciydae, qaske C MOIPaBKON Ha
HETPUXOTJUBLIA BKYC U HEBBICOKUE Tpe-
0OBaHUS MAJIE0AHTPOIIOB K IIUIIE, U3 BbI-
IIeCKAa3aHHOTO CJIENYeT, YTO ynorpebdJe-
HUe Msica MeJb(PUHOB SBJISJI0CH d9KCTpPA-
OpAMHAPHBIM, M, CKOpee BCero, OBIIO
BBIBBAHO 9KCTPEMAaJbHOI CTPECCOBOII CU-
Tyamnueii — rojogom. Haubosee Beposr-
HBIM BpeMeHEeM BO3HUKHOBEHHUSA TaKOU
9KCTPEMAJIBHON CHUTYyalluu ABJIAETCHI
pPaHHSASA BecHa.

He wmckiroueno, TakuM o0pasoM, UTO
HaJIMUMe OCTATKOB JeJb(MUHOB B CJIOAX
3acranbpHONl VI sABIAeTCA pe3yIbTaTOM
CIJIAHUPOBAHHBIX NeHMCTBUU IDYyNNbI He-
aHIEePTAIbIEeB, 3HAKOMBIX C IOTEHIIVATb-
HBIMHU PECypCcaMu MOPCKOI'0 I0Geperkbs 1
BBIHYJKJJEHHBIX IIOCEIAaTh ero, KOraa Boa-
HUKaJa ocTpasd HeoOXOJMMOCTE IOIOJIHe-
HUSA TUIEBBIX 3aIIaCOB HA UCXOJe 3UMBI 1
paHHel BeCHOIA.

Bepoartno, Takad nuia Iyid 4esoBeKa
B COBPEMEHHOM MUpE CUMTAJIAcCh ObI He-
3mopoBoii. OqHAKO, KOTZA Thl 3HAEIIb, UTO
JKU3HDb BIepeau KOPOTKAa, a BOKPYT CTOAT
JKecTouainire Mopossl... CTout u 3amy-
MBIBATbCA O AUETEe, €CJIM IepBeiInad 3a-
laya — IPOCTO BBIXKUTH?

BCEJIEHHAS, npocTtpaHcTBO, Bpemsa, Ne2*2005
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Ewe oauH npenok
YyenoBeKa

Buenorme SBOJIIOIAY YeJI0BEKA Hal-
IIEHO ellle OJHO BasKkHOe 3BeHO. IIpo-
BOJI51 PACKOTIKY B OUOINY, aPXEOJIOTH 00-
HapPYsKUJIN OCTaHKU TOMUHUIA (I€J0BEKO-
00pasHoil 00e3bSIHBI), BO3PACT KOTOPOTO
ompezeseH B 3,4 MJIH. JIeT.

Kax coobmua B Agnuc-Abebe maaeoan-
TpormoJior 3epeceHait Asemceren us WHC-

VimeHHO B Agape ppaHKo-amepuikaHckasi Ko-
maHga rnos pykoBoacTtBomMm ViBa KomneHa, Jo-
Hanga [xoxaHcoHa v Mopuca Tarvieba o6Hapy-
Xuna 52 ¢pparmeHTa KocTel aBCcTpaaonTeka,
M3BECTHOro rnox mmeHem Jliocu (ro rnecHe
MOAHOV B Te roabl rpynrsl "butna™). A HacTosi-
ee vMsi 3ToV MOJIOAOM XPYNKOU AEBYLUKN —
Austrolopithecus Afarensis.

TuTyTa nsydenusa uenoeka (CIITA) uaii-
JleHa IMPEeKPAacHO COXPAHMBIIASCA YacTh
cKeserTa peGeHKa, B TOM YHCJIe U YepPell.
OcrasEKu 00HAPYsKEeHEI B CeKTOPe Bycu-
nuHa-J[{lukuka, B paiione Adap — Teppu-
TopuHu, rpannyalei ¢ Pecry6aukoi xu-
OyTu. YueHble BCEro MUpa JaBHO HA3bIBAIOT
STOT PAiioH " KJaae3eM SBOJIIOIMOHHON MH-
(opmaruu”, Tak KaKk UMEHHO 3[eCh ObLIN
00HAPY’KEHbI MHOTOYKCJIEHHBIE OCTAHKU
aBcTpasnonutera (Austrolopithecus Afa-
rensis), BKJIrouasa 3HaMEHUTYIO JIocu.

" [Taske peBapUTEIbHbBIE JAHHBIE 103~
BOJISAIOT IIPEAMOJIOMKUTh, UTO 3TO — ca-
MBI IPEBHUMN M3 M3BECTHBIX [TOCEJIE TO-
MUHUAOB-IETEHBIIIe, — TOBOPUT AOK-
Top Anemceresn. — " Mbl OUeHb HaJeeMCs,
YTO HOBAs HAXOAKAa II0O3BOJHUT 3aII0JI-
HUTH IpobeJs Mexay Jlrocu, Bo3pacT Ko-
TOPOIi oIlpeaesieH B 3,2 MJH. JIET, U II0-
XOKUMHU YeJIOBEKOOOPa3HBIMU 00€3bAHA-
MU, OCTAHKU KOTOPBIX OBLIN OOHApYKe-
HbI B JluTonu (TaHsanudA) u gaTupPyoTCS
3,7 MJIH. jetr".

Hawe adopukaHckoe npoucxoxaeHue
noaTBepXXpaeTca

HCCJIG,Z[OB&HI/IG, IIPOBeJEeHHOe IIIBEe-
CKUMM yYEHBIMHU, JAeT BCE OCHO-
BaHNS 3asIBUTHh IMEHHO TaK: = BCE JIIOJU —
appurannsl . Ciemyer JauInb LOOABUTH
OIHO YTOUHEHUE: HAaCJIeJCTBEeHHEIE .

B aHTpOMmOJIOrNY [aBHO CYIIIECTBYET Te-
opus O TaK HA3LIBAEMOUN a(pPUKAHCKOMI
mpapojauHe” , B KOTOPOil, COGCTBEHHO, 1 II0-
SBUJICS U€JIOBEK KaK OMOJIOTUUECKUI BUI.
OkasaBIINCh, BUAOM KpaiiHe >KUBYUYUM,
JIIOIYW pasOpesnch o0 BceMy ToJrybomy Ira-
PUKY, IaB HAUAJIO HECKOJIBKUM pacam. Ho
KOPHHU y BCeX HAC OOHU — a(pUKaHCKUE.
U uccnemoBanme, MpoBeIeHHOE HA T€HETH-
YeCKOM YPOBHE, CTAaJI0 OJHUM K3 CaAMBIX
CUJILHBIX TOKA3aTeJIbCTB 9TOM TEOPUHU.

IIIBeacKMe yUeHBIE B3AIN MPOOBI MUTO-
xouapuanbuoi [JJHK y 53 uesoBek mo Bce-
My mupy. MwuroxonapuanbHas JHEK —
a0 JITHK m3 0COOBIX BHYTPHUKJIETOUHBIX
Tes (MUTOXOHAPUIA), ABIAIOIUXC  DHEp-
FeTUYECKUMU 3aBOJAMU  KUBOUN KJIETKH.
Ee serue amanusupoBars, uem [NHK wus
SAApa KJIETKH, IIOTOMY UTO B OJHOU KJIETKe
comep:ruTca okoso 1000 MuTOXOHAPUI 1
KOHIIeHTpaIusa MUTOXoHApuaabHoi JTHK
B 9KCTPaKTe IOJIyUaeTCs IOopas3fo BBIIIE.
B oraimume oT 00BIYHON, MUTOXOHAPUAIb-
Haa J[THK HaciemyercAa MCKIIOYUTEIHLHO
IO MaTepuHCKO¥ JuuHuu. IlosTomy c 1e-
JIbIO YCTAHOBJIEHUS POJACTBA OHA — IIPOC-

YenoBeK 3Han TEXHONOru0 06paboTKn
nepesBa ewle 1,5 MNH. neT Hasapg,

CeHcaumo BBI3BajJia HaAXOJKa, Cle-
JIaHHAas apXeoJoTaMU IIPU PacKOII-
KaxX B TaH3aHUMCKOHN nepeByIlike Ile-
HuHIK. COoracHo OTUeTy, OIry0JIMKOBaH-
uomy B Journal of Human Evolution, 651-
JI1 HalileHbl KaMeHHbIe OPYAus, IpUHAI-
ae:xaBmiue Homo erectus (HenoBery mps-
MOXOZSAIIEMY), Ha KOTODPBIX OTUYETINBO
BUIHBI CJIEABI aKamueBoro gepera. Homo
erectus Hacenanm Hamy mniaaHery 1,5
MJIH. JIET Ha3ajd, U 0 CUX IOP YUYEHBIE He
WMeJIN HUKAKUX JAaHHBIX O TOM, UTO 9THU
IpPeBHUeE JIOAY 3HAIU IPOoIiecc 06paboTKuI
Iepesa.

BCEJIEHHAS, npocTpaHcTBO, Bpems Ne2*2005

B Xo0/le PACKOMIOK I'PYIIION YyUYEHBIX U3
Magpuackoro yHUBEPCHUTETa BO TJIaBe C
Manyasaem [JomuaTrecom-Pompuro 6611 06-
HapysKeH KaMeHHBIN TOIIOpP, BBIMOJHEH-
HBII B TaK Ha3bIBAeMOI, adyeyJeaHCKOI
Tpaguiinu. MUKpoaHaIn3 OMOJIOTTYECKO-
ro cocTaBa IIOBEPXHOCTH HHCTPYMEHTa
BBIABUJI HAJUUE 3JIEMEHTOB JePeBIHHOMN
CTPYKTYPBI, COOTBETCTBYIOIIIEH MATPUILE
aKanueBoro aepena. [laibHelimee usyde-
HUe HaNJeHHBIX OPYAWM IIOKAa3ajio, YTO
OHM uMeJan o0paboTaHHBIE IepeBSIHHBIE
PYKOATKU. ' BaXHOCTH 3TON HAXOAKH
TPYAHO IEePeOoIleHUTh, ITOCKOJbKY OHAa

TO UAeaJbHBIN CyOCTPAT AJA IIOCTAHOBKU
9KCIIEPUMEHTOB. MUTOXOHAPUAILHOMR
OHEK y:ke BOCIIOJIb30BAaJINCH €BPOIIEIICKIIE
yUeHbIe U IPOCIENUIN KOPHU €BPOIIEIIIEB
10 8 IPEeBHUX MATPUAPXAIBHBIX KJAHOB,
OT KOTODPBLIX IOIILIN Bce JiIoau B EBpore.
Ho pasauuusa B atux [JTHK me Tak cymiec-
TBeHHBI, N HaJWYMEe OLHON ' BCeoOImen
mpamMaTepy [JIsl  eBPOIENCKUX IIpaMare-
peii” momospeBasioch yxke Torza. Ceiuac
fCHO, YTO BCE JIIOAY B KOHEUHOM UTOTE —
IajieKre-IajieKue POACTBeHHUKN.

YueHble MOAKOPPEKTUPOBATINA U CAMY
Teopuio 00 "a(pPUKAHCKON IpaponuHe .
Brixon uesoBeuecTBa U3 KOJBIOETN — HC-
xX0J ¢ ahPUKAHCKOTO KOHTHHEHTa — IIPO-
M30IIIeJI OKOJIO 52 ThIC. JIET Hal3azd, a He
100 TBIC., KAK CUMTAJIOCH PaHee.

Hy u B 3akjroueHue aBa JIIOOOIBITHBIX
daKTa, OTKPHITHIX IIIBEACKUMY YUEHBIMU B
xozie ucciaenoBanuda. PaKT IEPBBIil: HEKO-
TOpbIe a)PUKAHIILI IO CBOEMY T€HETUUEC-
KOMY KOy CTOAT OJINIKe K eBPOIeHIiaM MIu
asmaraM, 4YeM K CBOMM coceIsM-appUKaH-
mamM. @akT Bropoii: mpuMepHO 40 ThIC. JeT
HasaJ] YeJI0OBeUeCTBO UyTh He moruoso. Bee
MWPOBOE ' IIOTOJIOBbe (€CIM TaK MOXKHO
BBIPA3UTHCS) JIOJEH COCTABIIAIIO TOTJA OKO-
J10 40 TBIC. YETOBEK (HEKOTOPHIE COBPEMEH-
HbI€ CTAJUOHBI BMEIAIOT OGOJIbIIIE 3PUTE-
seit)! Ho uesioBeuecTBO BCe-TaKU BHIMKIUIIO.

yOeqUTeIbHO JOKA3BbIBAET, UTO ysKe Ha
PaHHUX CTAAUAX DBOJIOINY, JPEBHUN Ue-
JIOBEK 3HAJI IPUMUTUBHEIE CIIOCOOBI 06pa-
OOTKM ZiepeBa — TOBOPUTCS B OTYETE.
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HeaHpepTanbubl Benu ce6s no-nioacku

HeaH,uepTaJIbuaM KU3Hb OTHIOAb HE
Kasajach Jerkoii. CKopee Bcero,
KasKIoe OBUMKEHUEe MX MYCKYJIOB U yMa
OBIJIO HAIIPABJIECHO HAa IIPEOHOJEeHNEe CYPO-
BBIX chIOBI/IIU/I JKU3HU. %1 cnaﬁme NHIWNBU-
OBl MOTJIA BBIXKUTH TOJBKO OJaromaps
HoAAePIKKe JPYTIUX UJIEeHOB I'PYNIbI. XO-
TS HeaHIepTaJbIleB YacTO H300paskaiu
KaK BapBapoOB-pPasOOMHUKOB, apXeoJIOoTH-
YeCcKHe HAXOJKU CBUAETEILCTBYIOT: YiKe
50 ThBIC. JIET Ha3aJ 9TU CYII[ecTBa IOMOra-
J1 0ca6JIeHHBIM UJIeHaM TPYIIIIbI, HECIIO-
COOHBIM 3a00TUTHCA O cebe CaMOCTOSATEb-
HO. HOBBIE PACKOIIKM, IIPOBEIEHHBLIE BO
@dpaunuy, IOKa3aJad, UYTO IIPEeJKU HeaH-

NIepTajbIleB CTa-

/'/ Jau BecTu cebd

TakuM obOpasoMm

RaR usBecTHO, CeBepHasa AMepura
U ABcTpanus OBLIN MMOAJIUHHBIM
paeM I MaMOHTOB W IPYTHUX T'UTAHT-
CKMX MJIEKOIIUTAIIIUX — [0 Te€X IOp, I10-
Ka Ha 5THUX KOHTHHEHTAX He IIOSBUJINCDH
mepBble JIOAU. A 3aTeM MHOTHME BUIBI
KPYIIHBIX KUBOTHBLIX B TEUEHNE OUeHb KO-
pOTKOTO BpeMeHu BEIMepau. CoryiacHo HO-
BEUIINM KUCCJIEJOBAHUAM aBCTPATUNCKUX
W aMEepUKAHCKUX YYEHBIX, OTBETCTBEH-
HOCTB 32 3TO HECET UeJIOBEK.

ITo cmoBam Puuapga PobGeprca us
Mens6ypaa u 'nbdopaa Munrepa us Bo-
yagepa, mratr KoJsiopazmo, pe3yabTaTbhl
IPOBEJEHHOTO MMU TOPUEBO-YPAHOBOTO
aHaJIM3a OTHO3HAUHO CBUAETEJILCTBYIOT O
TOM, YTO MMEHHO JeATeJbHOCTh JPEBHUX
OXOTHUKOB (a4 BOBCE HE M3MEHEHUS KJIU-
MaTa, Kak CUMTAJIOCh paHee) IpuUBeja K

eIre paHble, 0KoJo 175 ThIc. JieT Ha3asm.

ITaneoantpomnosior Opuk Tpuukayc us
YHUBepcUTeTa BalmuHITOHA 1 ero KoJiie-
TH M3yYaJy YeNIoCT U 3yO0bl HeaHJep-
TaJIbIIEB, KOTOPhIE IPOUCXOAAT U3 KaMeH-
Horo rpora B Bau de 1'Aubesier ma roro-
BocTOoKe ®PpaHmuum. AHaIu3 OLHON U3
HalJeHHBIX HUMKHUX YeJIOCTel IIoKa3aJ,
YTO K MOMEHTY CMEPTH Y CYII[eCTBa, KOTO-
pOMY 9Ta YeJIIOCTh IIPUHAIJIeKaa, JIUu0o
COBCEM He 0CTaJI0Ch 3y0OB, JIUOO OHMU IIa-
TAJINUCh, YTO OBLJIO BHIBBAHO OOIIMPHBIM
IapoJOHTAJLHEIM BocmaseHumeM. Mccire-
[IOBaTEJN OTMEUAIOT, UTO, XOTS ITOT UeJI0-
BEeK MOI' ’KeBaTh, ero CIOCOOHOCTH W3-
MeJIbUaTh TBEPAYIO WU JKECTKYIO IIUIIY
OblLyIa CYIIeCTBEHHO OTPaHUUYEHA.

"9T0 caMBbIil APEBHUN IIPUMED TOTO, KAK

MacCOBOMY HCUYE3HOBEHUIO STUX BHUIOB B
ABcrpanuu (0K0J0 46 ThIC. JIeT Hasag) U B
CeBepHoit Amepuke (oxoso 12 Twic. jer
Hazaxm). B ABcTpanum ObLIu UCTPEOIEHBI
BCe HazeMHble PEITUINU, ITUIBI U MJIe-
KOIMTAIOIIe BecoM OoJiee IeHTHepa, B
TOM YWCJI€ TUTAaHTCKUN KEHI'YDPY, BECHUB-
mui 1o 300 Kr, 1 KpynHad HeJeTarlas
nruna reauopauc Becom B 100 xr. B Ce-
BepHOU AMepuKe KepTBaMU IIePBOOBITHO-
T0 Ueji0oBeKa CTaJIU JBe TPETHU BCEeX KPYII-
HBIX MJIEKOIUTAIOIINX, CPEeIN KOTOPHIX
caby1e3yOblii TUTD, MaMOHT, MOXHATBIHA
OMBOH W HECKOJIBKO BUIOB THUTAHTCKUX
antuon. [IpaBaa, ¢ 9Toi Teopuei corac-
HBI He BCe, IOCKOJIbKY OHA He 00'bsICHSET,
IoueMy MacCOBO€ BBIMHUDAHUE BHUIOB Ha
000X KOHTHHEHTaX IMPEeKPaTUJIOCh CTOJIb
JKe BHE3aIlHO, KaK 1 HauaJioCh.

BCEJIEHHAS, npocTtpaHcTBO, Bpems, Ne2*2005

YEJIOBEK CMOT IIPOKUTD, HE MMes HOPMAJIb-
HO (DYHKIIMOHUPYIOIUX 3y00B~ , — OTMeYa-
er TpunKayc, — ' AJId TOrO, YTOOBI OH CMOT'
€CTh, UIIA JOJIYKHA ObLIA OBITH IIOJBEPTHY-
Ta KaKoi-To 06paboTKe, HallpuMep, KOMOU-
HAIWY U3MEJIbUEHNS U HAarPEBAHUA. Y HUX
OBLIN XOPOIIINE MHCTPYMEHTHI IJIsl DESKU, U
OHWU y3Ke OBJIAJ[eJIV OTHEM, HO OTCYTCTBUE B
MeCTe HaXOJKU 0uara Io3BOJISIeT IIPEAII0JI0-
JKUTb, UTO 9TOMY WHAVBUAY APYTUE UIEHbI
I'PYIIIBI OTAABAJIN CAMbIE MATKHIE KYCKA .

9TH apXeoJOTUUYECKHEe MAaTePUuasbl
TMOATBEPAWIN IIPEIOJIOKEHNe YIEHBIX O
TOM, UTO y?Ke JPEBHEeMIe IPYIIIbl HeaH-
J€PTAJIBIEB OBLIN AOCTATOUHO PA3BUTHI B
COIMaILHOM IIJIaHE, ¥ HUYTO UeOBeYec-
KOe UM He OBLIO0 Ty I0.

OTOT PUCYHOK MPUHEANEXNT 3HAMEHUTOM UC-
TOPUKY AHPY Bpesio N B HECKOJIbKO HaiBHOM
MaHepe oTpaxaeT ero B3rJisi4 Ha COLNabHyO

CTPYKTYPY HeaHAepTasbLEB.
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TPOHOMHYEC

KHH KAMEMA

HABJIOAEHUA 3BE3AHOI0 HEBA

dps

He60 B mapme Q005 2o0xa

JleoHnp Tkayyk

Gor Toprosamn sHoBL
noaABHUTCcA Ha poHe 3apH

W3 BCcex mIaHET COJTHEUHOM CHCTEMBI,
IOCTYIHBIX HEBOOPY:KEHHOMY Ijiasy, ca-
MO TPYAHOM AJiA OOHAPYIKEHUS ABJIAET-
ca Mepxypuii. He 3pa KomnepHuk, Jjesxa
Ha CMEPTHOM OJpe, COXKAajeJ O TOM, UTO
TaK ¥ He CMOT YBUETb 3TY TPYAHOLOCTYII-
HYIO IIJIaHeTY, Ha3BaHHYIO B UeCTh JPEBHE-
pumckoro 6ora Toprosau. 2005 rox 6yger
IaJIeKO He CAMBIM YIAUHBIM IJIs HaOIr0/e-
HUA HEYJIOBUMOU ILIaHeThl. TeM He Me-
Hee, KayKIbIll, KTO 3aXOUeT ee YBUIETh
CMOKeT yOeAUTCs, UTO 9TO BCe-TaKU BITOJI-
He peaIbHO.

HoctynubiM nna Habaoomenusa Mep-
KYpPHUIl OKAa3bIBAaeTCA HA NPOTIKEHUU
HECKOJBbKUX HeJejiell B Iepuoabl, KOTJa
OH ypaajseTcsa Ha MaKCHUMaJbHOE pac-
croguue or Coanma. OgHO M3 TaKux
ymaneHnuii mpousoiiger 12 mapra. Mep-
Kypuil pacmosoxkurcsa 18 rpamgycamu
BOCTOUHEE HAIIero JHEBHOTO CBETHJA.
KoneuHo, 5T0O oueHb HeOOJIBIIAS BeJIH-
YWHAa, OJHAKO Ojaromapsa TOMY, UTO
mjaHeTa OKa’kKeTcs 3aMeTHO ceBepHee
CousHIla, HaYaJo Mapra cTaHeT GJaroi-
PUATHBIM MEPUOAOM [AJsA ee MOUCKA H
obHapy:xkenud. Habarogars niaxnety 60-
ra TOProBJIU yJacTCs yiKe ¢ KOHIla (DeB-
pajis, Korja Iepuo ] BUJUMOCTH IPEeBHI-
cutr 20 MUHYT, a yiKe K cpeJuHe MapTa
ee MOJKHO OyaeT HaO0gaTh 60Jiee yaca.
Kpowme Toro, 11 mapra JIyHa, Haxonsch
BEUEPOM STOTO JHS YeTHLIPbMSA I'pagyca-
MU BbIlle MepKypusa, IOMOMKeT HauTu
HCKOMYIO CJIa0eHbKYIO 3BE3LOUKY, HO-
POBAIIYIO MOTEPATHCA Ha (poHe 3apu. C
20-x umcesn mapra MepKypuii HauyHeT
oueHb ObICTPO mpubam:karbcsa K Coi-
HIIy ¥ CTAaHET HEeJOCTYIHBIM AJA Ha0-
aogeHud. 27 amnpeas OH OTKJOHUTCS
y:ke K samany ot Coauma ma 27 rpany-
COB, OJHAKO M3-3a HEeOJAarompPUSATHOTO
IMOJIOKEHUA YBULETh ero Ha HaIlleM ce-
BepHOM HeOe OyJeT HEBO3MOXKHO. Bia-
TONIPUATHBIA Ke OJaA HaOJIOZeHUN me-
puoa HauHeTCSA B KOHIE WIOHS, KOTrIa
miaHera, ObICTPO yhansschk ot CoaHIla,
orkaxercda 9 urwoua 26 rpagycamMu 3amaj-
Hee, 1 MepKypuii MOKHO OygeT BHOBbH
yBUJeTh Ha (D)oHe BeuepHell 3apu. YBHI,
9TOT MEPUOJ BUAUMOCTH OyIeT He CTOJb
yaayHbIM, KakK MapToBcKuii. Haburo-
IaTh MJIAHETy MOJKHO OymeT HU3KO Haj
TOPUBOHTOM He 0oJiee mojydaca B mepu-
ox ¢ 12 umoua mo 12 urmona. 27 umoHsg

BCEJIEHHAS, npocTtpaHcTBO, Bpems Ne2*2005

Meprypuil mpoiifer Ha 0YeHDb GJIU3KOM
paccroauuu ot Benepsl. Ix 6yger pas-
IeJIATH BCeTo 4 yrI0Bble MUHYTHI. 8 MI0-
JIsT Be TMJIAHETHI yyKe HEeMHOT'O Pas3oii-
IyTCsS, HO 3aTO B HEIOCPEACTBEHHOI
0JIMBOCTH OT HUX OKaKeTcd Y3KUH cepm
Jlyubel. [ HEBOOPYIKEHHOTO TJjIas3a 9TH
IJIaHeTH OYAYT KaK OBl CIMBATHCA JPYT
c apyrom. Emie oguH, U mocJegHUN B
2005 rony, mepuoxa Bugumoct MepKy-
pus HauHeTca 14 aBrycra, KOrjga OH I10-
ABUTCS Ha (poHe YTPeHHeH 3apu. YiKe K
20 aBrycra miaaHeTy MOKHO OyaeT HAO-
JIOJATH B TeueHUU 45 MUHYT, a K 27 aB-
TyCcTa IePUOJ BUAUMOCTY JOCTUTHET Ya-
ca. OgHaKO B HauaJie CEHTAOPA YCIOBUSA
nasa HabmoneHuda MepKypusa HAUYHYT
OBICTPO YXYAIIATHCA, X BO BTOPOI AeKa-
e CeHTSA0psS HeyJoBUMAas IJaHeTa CHO-
Ba cupAdercd B ayuax Connna. U onars
2 ceuTsabpsa JIyHa, oKa3aBIINUCh YETHIPb-
MsA rpajgycaMu Boeiie MepKypusi, IomMo-
JKeT YBHUAeTh ero mocjenuui pas B 2005
roay.

Phibk1

Houv n QCHL CPABHARTCA

Kak wusBecTHO, BeCHa HAUWHAETCA B
acTpPOHOMMH He TOT[Ja, Korjga HacTynur 1
Mapra U He TOrJa, KOrJa CpeJHecyTOod-
Has TeMIlepaTypa OyAeT BbIllle HOJSA I'pa-
IyCOB, & B MOMEHT BECEHHEr0 PaBHOIEHC-
TBUA.

W3-3a ocobeHHOCTEl KajleHAApPs, MO-
MEHT BECEHHero PaBHOOEHCTBUA MOKET
IPUXOAUTCS Ha pa3Hble MOMEHTHI Bpe-
MeHHW ¥ [ga’ke Ha pasHble AHU. Tak B
2003 rogy MOMEHT PaBHOJAEHCTBUA IIPU-

JlyHa 14 mapta

JlyHa 13 mapTta

JlyHa 12 mapTa

Mepkypuii

mesica ua 03:22, 21 mapra, a B 2004 ro-
ny — ua 08:49, 20 mapra. B aTom roay
CourHIle B CBOEM ABUKEHUU 110 9KJIAITHU-
Ke mepeceuer HeOecHBIN 3KBaTop 20
mapra B 14:32 1o KUeBCKOMY BPEeMEHH.
Ecinu 0b1 SeMiis He uMmesga aTMoc(epsl,
10 20 MapTa AeHb ObLI ObI MPAKTUYECKU

pasen Houu. OgHaxko 3eMJsa MMeeT aT-
Mocdepy U ecJIM CYUTATH, UTO HOUBL HAC-
Tymaer ¢ MmoMeHTa 3axona CosHIIa 1 3a-
KaHUYMBaeTcs C BOCXOIOM, TO yske 17
mapra B Kuese JeHb OKakeTcs JJINHHee
"Houu. Eciu 3Ke cumTarThb, YTO HOUL HAC-
TYyIMaeT ¢ KOHIIOM TIPaKIAHCKHX CyMe-
PEeK, KOrma IPUXOAUTCA I0Jb30BATHCS
WCKYCCTBEHHBIM OCBEII[eHMEM, U 3aKaH-
YMBAETCS C HAYaJIOM YTPEHHUX TI'paK-
IAHCKUX CyMepeK, TO B BTOM cJjydae
IeHb cpaBHsETCA ¢ HOubio B Kuese yixe
28 (deBpansda.
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Mananaga okaxerca
B8 NPOTHROCTOAHMH

Acrepoupn Ilamnaga ObIT OTKPBIT 28
mapra 1802 roma Osbbepcom u CTaa BTO-
po¥i oO0HapysKeHHO! 3eMJSTHaMU MAaJou
miaaseToit. C MOMEHTA OTKPBITUS IEPBOTO
acTepoujia mpoIio Bcero 16 mecsmes. Ho
ecau nepBhlil actepous Ilepepy cumranu
TIOJIHOIIEHHOM IJIAHeTOI, TO IOCJIe OTKPBI-
tusa Ilajgmagbl cTalo SICHO, UTO MEMXKIY
Mapcom u FOnutepoMm MOKeT KPYKUTHCA
MHOKECTBO MEJKUX TeJ, KOTOPbIe OBLLIN
TO JIX OCTATKAMU OOJIBIIION IJIaHETHI, TO
JIA TIPOCTO CTPOUTEJIbHBIM MaTepPUAIOM
ILJIsT HECOCTOABIIEHNCSA TIIaHeThI.

22 mapra ITannaga okakercsa B gocra-
TOYHO OJIATOIIPUATHOM AJA HAOJIIOJeHUs
nosno:kenun. Ee Gmeck (7.1™) cauimkom
caab, YTOOBI MOXKHO OBIJIO YBUIETH acTe-
pou HeBOOPY KEeHHBIM IJIa30M, HO Jake B
HeOOJIbIIION OMHOKJIb MOYKHO OTBICKATH
cpeau pegKuxX 3Be3n cosBe3nusd J[eBwl
JIMIITHIOIO 3BE€30UKY — 523-KM acTepous,
KOTOPBIH COBEPIIIAeT IMOJHBIN 000POT BOK-
pyr Cosrita 3a 4 rona u 7 MecsAIeB.

HaourogaTs 9Ty MaJIyio IIaHeTy MOXKHO
ysKe B KoHIle (peBpansa. 23 (eBpansa oHa
okaskercs Ha 20 yrJI0BBIX MUHYT JieBee Ofl-
HOMl M3 MHTEPEeCHEUIIINX 3Be3[ CO3Be3oUd
HeBws1 — Apur, uau dessl. MuTEepecHa sTa
3Be3/]a TeM, UTO MPU HaOIIOJeHUN B TeJec-
KOII TP OCTATOYHO OOJIBIIIOM YBEJIMYEHU U
(ue menee uem 200 KpaT) MOKHO yOeIUTCS B
ee IBOMCTBEHHOCTH, IIPUYEM H3BECTEH ITe-
puoza obparieHus 3Be3 B 9Toi mape — 169
ser. Kpome TOro, B OKpeCTHOCTAX ApHII
HAXOIUTCS BCETrO OHA 3Be3a HEMHOI'O Sp-
ye 6™. BOJBIIMHCTBO ’Ke APYrux 3Be3[
OYeHb cJIa0bI U, 0JIaroJapsa dTOMY, MOYKHO
OyZeT OueHb JIETKO OTOXKAEecTBUTH Ilajia-
ny. Kaxaplii qeHb mMajas IIaHeTa IIPoXo-
ouT 1o HeOy myTh B 20 yryioBeix MunyT. Ha-
TOMHIO, UTO BUAUMBII AucK JIYHBI Bcero B
moJiTopa pasa 0oJibllie. Birarogapsi JOBOJIb-
HO OBICTPOMY JIBVIKEHUIO 10 HEOY acTepoum-
Jla MOYKHO JIETKO YOeIuTCs B TOM, UTO Hai-
[IeHHas TOUKA U eCTh MaJiasd IJIaHeTa.

B xoHIle MapTa, B MOMEHT HamOOJIbIIIe-
ro cOTMIKeHus ¢ 3eMJieli, Hac OyaeT pasmie-
aatb Bcero 205 murH. KM. B aT0 2Ke Bpemsa
MaJjias IIaHera OyaerT HaXOAUThCS Ha pac-
crosaauu B 351 maH. KM ot CosHITa, cpaB-
HUTEJHHO HeJaJeKO OT IIePUTe U — TOU-
Ky opouTtsl Oavskaimeit Kk Comuiy. Ecan
y4ecTb, UTO OpOUTA ATOMH IMIaHETKH AOCTa~
TOYHO CUJIbHO BBITAHYTA, 1 B MOMEHT HAM-
6oabIiero yaanenus or CosHIIa OHA OKa-
3BIBAETCA OT JHEBHOT'O CBETUJIA HA PACCTO-
aauu 0,5 MJIpA. KM, TO MOYKHO TOJIBKO pa-
0BaThCs, UTO HAM TaK II0Be3J0. Beab ec-
Ju 6b1 ITamaga okasasach B MOMEHT IIPO-
TUBOCTOSHUS B TAKOM ITOJIOMKEHUU, TO OHA
Obl1a ObI BHAUUTEJIBLHO ciiadee.

To, uro opbura Ilammagbr HeIOX0XKa HA
OpOUTHI OOJIBINKUX IIJIAHET, CTAHET SCHO
yoKe 4 ampesis, KOTJa acTepPOu] OKasKeTCs
B co3Besauu Bosiockl Bepouuku. Boabliue

IJIAHETBI B JTO
cos3Besaue He
sajeraor. Ha
OPOTAKEHUU
BCETrO alpeJs
Majas IJIaHeTa
OymeT yaaasiTh-
cs OT 9KJIUIITHU-
KU ¥4 OT Hac Bce
IaJIbIle U Jajb-
e, a ee 0JeCK
OymeTr cTaHO-
BUTHCS BCE HU-
JKe W HUMKe. A
3HAUUT, HAUTHU
IMTannany 6yzmer
yoKe TpyaHee.

Heb6o mecaua

B mMapre AIWTENBHOCTHL HOUU OYEHDB
OBICTPO COKpAIllaeTcs HO, HECMOTPS Ha
9TO, HOUb IIPOJOJI?KAETCS eIre JOCTAaTOU-
HO JIOJITO JJIS TOTO, UTO OBI MOYKHO OBLIO
CIOJIHA HacCHAaAUTCsa HAOJIIOLeHNEeM Be-
CeHHUX CO3Be3auii. BeceHHUe co3Be3ansa
BBIIEJIAIOTCS CPEIU OCTAJbHBIX T€M, UTO
MepUo WX BUANMOCTA HAMHOTO MEHb-
e, 4eM BpeMs, B TE€UEHUU KOTOPOTO
MOJKHO CO3€epIlaTh 3UMHUE UJIU OCeHHUE
cosBe3aus. Becennee He00, KOTOPOE MBI
BuauM OKoJio 10 uacoB Beuepa, mpuMe-
JaTeJbHO eIle U TEM, UYTO OHO OUeHb 0e/-
HO 3Be3gmamMu. OcoOeHHO 3TO 3aMETHO,
KOT/la MbI CDABHUM BeceHHee He(GO ¢ 3uM-
HUM, 6OTaThIM Ha POCCHINTU APKUX 3Be3]
CO3Be3uii, KOTOphIe yKpamiaan HebGoc-
KJIOH eIlle coBceM HemaBHo. Ho u Ha Be-
cenHeM Hebe eCTh BBIPA3UTENHLHBIE CO3-
pesausa. Camoe 3aMeTHOE M3 HUX — 9TO
co3Be3qus JIbBa, PACIOJIOKUBIIIEECS J[0-
BOJILHO BBICOKO HAJ I0KHOU YacThIO He-
6a. Ero apkue 3Be345I 00pa3yioT XOPOIIIO
yrageiBaemMyoo QGUIypy Iapsa 3Bepeii.
Ei1re o1HO oueHb 3aMeTHOE CO3BE3AUE Be-

Mapm
6

11

12

19

20

23

29
30

BCEJIEHHAS, npocTtpaHcTBO, Bpems, Ne2*2005

" .| "Bonochi: |
« " Bepouapu e

ceHHero Heba, Boabinas Measeguiia, oT-
HOCHUTCA K CO3BE3IUAM HE3aXOMAIINM.
Ho umeHHO BecHOII OHO OKas3bIBaeTCH
npakTuuecku B 3eHuTte. Mexxay Bouab-
moi MexgBenuieii u JIbBOM MOXKHO IIO-
NBITATHCA yrajgaTh MeCTOIIOJIOXKEeHHe
Manoro JIsBa m T'omumx Ilcom. Ilox
JIbBOM HaxXOAUTCA eIlle, MeHee BbIpasu-
TeJbHOe, co3Be3fgue Cexcramra. Yixe
IOBOJILHO BBICOKO B IOT'0-BOCTOYHOIM
vyactu Heba momHsAJNOCH co3Besnue [le-
BbI. Hag HUM MOXKHO yBUIEeTb BoJioChl
Beponuxku. Ilog [leBoit ierko Ha¥TH Ma-
JeHbKUe co3B3aAuA Bopona um Yarnu.
IIpakTuuecKu y JUHUU TOPUBOHTA TPU
SICHOM TOTrOo[e MOYKHO IIPOCJEeIUTDH CJa-
Oble 3Be3abl co3Be3aus ['umapnl. Yike
IOCTATOUYHO CHUJIBHO CKJOHMJNWCH K 3a-
majgHOM YacTu IOPU30HTA 3UMHUE CO3-
Besnusa Paka, Bausuenon, Bosauuero,
NpaKTUYeCKU HaJ CaMbIM TOPUBO0OHTOM
okasajyica oxOoTHUK OpuoH. A HajJ BoOC-
TOYHBLIM TOPUB30OHTOM IIOAHAJNCHL BoJio-
nac, I'epkysec, CeBepuasa Kopona. Ho
BpeMs 9TUX CO3BE3Uil elle He MPUIILIO,
UX JydIlle BCero paccMaTpPpUBaTh yKe B
KOHIIe BECHBI.
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AHpgpevi OcTaneHko

IIePBOM YaCTH HAIllel ~ SBEe3IHON
BJ’IOIII/II/I" (BIIB, Ne 5, 2004) mbI rO-
BOPHWJIX O TOM, KaK pacIipemesisd-
eTcs BUAMMOE BEIeCTBO B IIPOCTPAHCTBE,
OKPYKaIoIIeM Hac, Ha PACCTOAHUAX, KOTO-
PbIe CBET IIPeo[0JIeBaeT 38 HECKOJIBKO MIJI-
JIMOHOB JIET, — TraJlaKTUKaX, MMIraHTCKUX
3BE3AHBLIX OcTpoBax' . MeKay HUMHU II0Y-
TH HET MAaTepuu, 3aTO BHYTPU TATAKTUK
JKUBHD KUIIUT. 37IeCh BEIIECTBO IPUHUMAET
caMble pasHbIe, IOPOY IPUUYIIuBbIe, (hop-
MBI, BUJOU3MEHSAETCS, IEPEXOAUT U3 OJHO-
0 COCTOSHUSA B Apyroe. MHorma stu mpo-
IecChbl UAYT MEeIJIEHHO, MUAJLINAPABI JIET, a
uHOTrAA OBICTPO — BCEro ThICAYMU. MBI MO-
JK€M BUETh TOJBKO CBET, MCIIYCKAaeMBbIi
3Be3aMU U OTPAKEHHBIN NPYIMMHU TeJa-
MU, HO IPUGOPHI PETUCTPUPYIOT MHOTOUWIC-
JIeHHbIe ¥ pasHooOpasHble IIPOABJIEHUSI
B3aMMOJEMCTBUA MAaTepPUM, W Ceiuac MbI
yoKe MOYKEeM JOBOJIbHO YBEPEHHO CYIUTH O
TOM, KaK YCTPOEH MHP BOKPYr Hac, II0
KpaliHeli Mepe, B TOM y4acTKe 0e30pesKHOro
3BE3JHOr0 OKeaHa' , KOTOPBI MBI HAOJIIO-
IaeM 1 u3y4aeM, KOTOPBIM He yCTaeM JII000-
Barbesa. M [y1d TOro, 4TOOBI IIPOCTO OCMOT-
PeTh 9TU OKPECTHOCTHU U YBUAETH Hanbosee
VHTEPECHBIEe BEIllU, YBULETb KU3Hb 3Be3]I,
HeOoO0XOAUM BCEro JIHIIIhL HeOOJIbIIION Tejec-
Kom (Ha KpaiiHuil caydyaii — OWHOKJIb),
HEeMHOT'O TePIIeHUs U JII00O03HATEJIbHOCTH.
B mHamreir 3Be3mHOI cucreme, Kak U B
OOJILIIIMHCTBE TAKUX K€ KPYIHBIX CIIU-
PaNbHBIX TAJAKTUK 3BE3IbI MOSBJISIOTCA B
TJIyOVHEe IJIOTHBIX Ta30BO-IIBLIEBBIX 00JIa-
KOB, T'/le Tad 1 Apyras MaTepus Ioj Heiic-
TBHEM T'PABUTAMN HAUWHAIOT CTATUBATH-
cs, CIKUMATBHCS, VIUIOTHATHCA CHAYaIa B

Kapta 4actu co3reaaus Tesbla 3 3Be34H0Or0
arnaca A. beusapxa. Bocrosib30BaBLUINCH €10,
YuTaTresib CMOXET OTbICKaTb BCE YrIOMSIHYThbIE B
TekcTe 06bLEeKTbI U MHOrve apyrve. [onybbim 1
xentoBarbiM nokasaH MnedHeivi lyTb. [anak-
TUKW OTMEYEHbI KPacHbIMU OBasiamMu, ra3oBble
TYMaHHOCTU — 3€J1eHbIM LIBETOM, a Ibl/1EBbIE —
cepbiM. PaccesiHHble 3Be3/Hble CKOIMIeHUs —
XKeNTbIMU, a nnaHeTapHble TYMaHHOCTU — 3e-
JNIeHbIMU  KpyxXkamu. Cambie crnabble 3Be3fabl
nmeroT bneck 7,25™. T.e. 3aMeTHO crabee Tex,
4TO BUAHbLI HEBOOPYXXEHHbIM r/1a30M.

BCEJIEHHAS, npocTpaHcTBO, Bpems Ne2*2005

36e30Han AoUUA. Yacms 2

3Be3aHble ceMbMn

U3Hb YenoseKa, U daxke 8Ce20 Yenosevecmsa, CAUWKOM KOPOMKA, 4¥mobbl 8 XpOHONO2UYeCKOl nocne-

dosamenvHocmu Habnwdams u onucekieams ucmopuio Becenennoii. Heo6vamuo 8pemsa, 6e3mepHo npo-
cmparcmso. Yenoseky 0aHo 61mb cBudemenem AUUDb MANBIX INU30008 U3 IMOU UCMOPUU, U U3 HUX, KAK U3
dpazoyeHHbIX hpazmeHmos, cocmasnams 8eNUKONENHYI0 MO3AUKY iemonucu BceneHHoil.

HeOOJIbINNEe CIYCTKHU, Y3€JKH, KOTOPbIEe
TocJie 9TOr0, CTaB JOCTATOUYHO MACCUBHBI-
M1, CO BCe BO3PACTAIOIEH CKOPOCTHIO Ha-
YMHAIOT IPUTATUBATH K cebe OKPYy KaroIue
yacturpl. Co BpeMeHeM 9T KJIyOKM rasa 1
MLLIN YIUIOTHSIOTCSA HACTOJIBKO, UTO HAUM-
HAIOT Pa3orpeBaThCs IO/ BO3EMCTBIEM BCe
pacTyIIero maBJeHUS WX BHEIIIHUX CJIOEB,

CTPEeMAIINXCA K IeHTpY obJiaka. Bee 60J1b-
e u 0OJIBIIE PAas3TopasiChb, OHU HAUMHAIOT
HUCIIYCKAThb CBET, KOTOPBLIN HEBUIUM IJIs
Hac, ITOKAa 3Be3IHble 3aPOABIIIN HAXOIATCS
B CBOUX KOJILIOEJIAX, OKYTAHbIE TLJIOTHBIMU
IMIOKPOBaMMU IIBLIM U Ta3a, CBOEro poja Iie-
JeHKamu u ofgesanamu. Ceiiuac y HaC OSBU-
JIMCh KOCMHUUYecKHe HH(ppaKpacHbIE TeJe-
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CKOIIBbI, T.€. BBICOKOUYBCTBUTEIbHBIE TEII-
JIOBBIE [IETEKTOPBI, C IOMOIILI0 KOTOPBIX
MOYKHO 3aIVIAHYTh IIOJ ' ofesana’ 1 HaOJIo-
JIaTh YKU3HBb U PAa3BUTHE HOBOPOKIEHHBIX .
IIpuxomuT BpeMsi, 1 MOJIOZbIE 3BE3/IbI OC-
BOOOXKIAIOTCST OT CBOMX ITOKPOBOB, TOP/IO 3a-
SBJISIST OKPY?KAIOIIEMY MUPY O CBOEM IIOSB-
JIEHWH. OTO IMIPOUCXOAUT OJaromaps AaBjie-
HUIO UX COOCTBEHHOI'O0 M3JIYUYEHUS — 3BE3-
IHBII BeTep CAYBAET Ia30BO-ILLIEBYIO 000-
JIOUKY B OKPY’KaIoIriee IPOCTPAHCTBO, — JIU-
00 IIOJ AEeHICTBMEM I'DaBUTAIIMOHHBIX B3au-
MOJAEMCTBUI MEXKIy YIeHaAMHU IeTCKOrO ca-
ma". Mosogble 3Be3/1bI aKTUBHO BKJIIOUAIOT-
¢s B XOPOBOJ[, KOTOPBIN = BBHIAEPTUBAET WX
U3 POAUTEIBCKOTO o0aka. MilHorga ObIBaer,
YTO OJHY 3BE3/y YBJIEKAaeT 3a co0oii Apyras,
0oJiee MacCUBHAS 3Be3la, MPOIENINAs He-
TOAJIEKY, Y CBOMM IPUTSKEHNEM OTIIPaB-
JISIET ee B CAMOCTOATE/ILHOE IIJIaBaHMUE...
OOBIYHO 3BE3MbI MOABJIAIOTCA B 3TUX 00-
JIaKaxX He IMOOAWHOYKE, a IPYyIIaMu, U
BMeCTe, CBSI3aHHbIE OOIIUM IPUTIIKEHIEM,
IIPOJIOJIKAIOT CBOE IBUIKEHME II0 TaJaKTU-

ke. Takue Ipynmbl HA3bIBAIOTCA 3BE3IHBI-
MU CKOILIEHUAMU, U, KaK MbI Telepb 3Ha-
€M, 3Be3/(bl B HUX DPOKIAIOTCS, B3POCJIEIOT,
SKUBYT U TUOHYT B TOH Ke ~KOMIIQHUU , B
KOTOPO# ¥ MOSABUJINUCH HA cBeT. OrpoMuHOe
KOJIMYECTBO TAKUX CKOILJIEHUI UMeeTCs U B
Hareit 'alakTiKe, HEMAaJIO UX MOYKHO YBU-
ZeTh ¢ 3eMJId, a HeKOTOpble — HaKe HeBO-
opysKeHHbIM rviazom. Camble 3aMeTHbBIE U3
HUX [Jajke MMeIOT COOCTBeHHBbIe nMmeHa. K
HUM, B IIEPBYIO OuYepenb, MOYKHO OTHECTH
Ilnesansr, 0 KOTOPBIX yiKe IIJa pedYb Ha
crpaunax BIIB*. Cromiaenme sTO Ha-
CTOJIBKO KPACUBO U TAK 3aMETHO BBIJEJIAeT-
cs1 Ha Hebe, YTO HU OAWH HApoj 3eMJiu, Ha-
BepHOe, He 3a0bLII BKJIIOUNUTH €I0 B CBOU MU-
(v1 1 oBepbsa. Kakue TOIbKO ucTopuu He
pPAcCKasbIBAIOT B PA3HBIX YACTSAX ILIAHETHI
0 TIOABJIEHUY Ha HeOe HEOOBIUHOIH MaJeHb-
KOH rpynnku 3Besn. Ho mHTEpECHO, uTo B
100POIi TIOJIOBUHE M3 HUX OHU (DUTYyPUPYIOT

* 0. Ckpunuyk, "CemMb cectep Ha nnedvax beika”, BB,
Ne 6, 2004.

B xauectBe Cemu Cectep. XoTs, HA caMOM
nene, Ipkux 3Bes3n B Ilnesamax mrectb. Ot-
Yero jKe B [PEBHUX CKA3aHUAX UX CEeMb?
Bo mMHoOrux Jjereszax ¢ pasHooOpas3HLIMU
BapUAIMSIMU TOBOPUTCSA O TOM, UTO CEIb-
Masd cecTpa yIiLla — ee MOXWTHJIN, OHA
yMmepJia 1 T.1I.

HemaBHO KOCMHUYECKUI TEJIECKOIl MM.
Xab0Jia caesiaj CHIMOK O0JIACTH BO3JIE Of-
HOUM u3 3Be3[ CKOILIeHus, Mepombl, 1 Ha
HEM OTUYeTJIMBO BHUAHO OOJIAKO IIBLIM, KaK
0b1 "TIpo6uTOEe” HACKBO3L 5TOi1 3Be310ii. Mo-
JKeT OBITh, IIOZ00HOe 00/IaYKO0 ceiiuac 3aTMe-
BaeT Apyryio 3se3ay? Bo3amoxkHO, BeIn moc-
JIeJHVe UCCJIeJOBAaHUS JOKA3hIBAIOT, UTO TY-
MaHHOCTb, B KOTOPYIO IIOTPYKEHO CKOILIe-
HUe, He TO, I'/ie OHO 3aPOAUJIOCE, a Ilresnbr B
CBOEM [IBM)KEHNU B IIPOCTPAHCTBE IIPOCTO
IIPOJIETAIOT CKBO3b Hee!

Jra TYMaHHOCTD C JaBHUX IIOP BHI3bIBA-
eT 0COOBIN MHTEepeC y OMBITHBIX HAOJIIOIA-
Teseii. Kak mpaBumio, ee MOKHO 3aMETUTh
B JIOBOJIBHO CKPOMHBIE TEJIECKOIILI C TUa-
MeTpoM 3epKaJia 5-6 cM, JIUIb ObI OHU Ja-
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TymarHocTb IC 349 B6m3u 383461 Meporibl B
lnesnax

BaJIU SICHOE, BBICOKOKOHTPACTHOE 1300pa-
sKeHre. XOpOIIHUM NIPUEMOM CJIIYKHUT
cpaBHeHUe Buna 3Be3q B [lneagax u 'ma-
max*. HacTo spKue 3Be3IbI B TEJIECKOI Ka-
JKYTCA OKPY'KEHHBIMH OpeoJlaMU. 3aMe-
B ux B Ilimeajmax, ciexyer mepeBecTU
uHcTpyMeHT Ha ['manbsl. Ecaiu opeosioB HET
WU OHU KaKyTCA MeHbIIle, TO CBEUEeHUE
BOKDYyT 3Be3[ [lnean — sTo, HECOMHEHHO,
CBeUueHUe TyMaHHOCTH. A B 0OJIbIIIVE Te-
JIECKOITBI MOJKHO YBHUJETh HE TOJHbKO Ha-
auyure, HO U OPMY TYMaHHBIX OPEOJIOB,
1, 0cOGeHHO, OpeoJia BOKPYT Mepombl, KO-
TOPBIN TAHETCA OT B3BE3ABI, IIOAOOHO
nuiedy, B I0JKHOM HamrpaBiaeHuu. Ho BbI-
COKO B ropax, Ha IOore WJH B CpeJHeH II0-
JI0Cce TIOCJIe TTPOXOJKAEHUA XOJOMHOTO aT-
Moc(epHOro (PpoHTa UJIU B CUJIbHBIE MO-
PO3BI B YCJIOBUAX BBICOKOU UM UCKJIIOUM-
TeJIbHON IIPO3pavHOCTH Heba, Jake He-
0OJIBIIINEe WHCTPYMEHTHI MPO3PEBAlOT ,
IIO3BOJIAA HAOJIONATENAM HE TOJIBKO BU-
IIeTh OPeoJibl BOKPYTI 3Be3l, HO U 3aMe-
TUTh, UTO TYMAaHHOCTH OKYTBHIBaeT Bce
CKOILIeHNe IeIUKOM. B 0co00 yaaumbie
HOYY MOJKHO BHUJETh B TYMaHHOCTHU IIPO-
SKWJIKU, CTPYH, BOJIOKHA, ITIOYUTHU TaK, KaK
OHU BUAHBI Ha (ororpadmuAx, IOJIydeH-
HBIX C HCIIOJIb30BaHMEM OOJIBIIIUX TeJie-
CKOIIOB. B 0JIHY TaKy0 ACHYIO HOUB (IIpu
mopose -28 ‘C) aBTOpY IIOCUACTIMBUJIOCH
BuAeThb Ilmesannl, MOJHOCTHIO IOTPYKEH-
Hble B BUXPb TOHKUX CTPYH, 3aBUTKOB,
TEeMHBIX U CBETJBIX II0JIOC — 3PEJIHIIE,
KOTOpO€e HeBO3MOJKHO IepenaTh CJI0BaAMU.
Y sT0 BCero JuIib B 7-CM GMHOKJIb!
T'mazger u Ilnesaasr — aT0 camble OIU3KIE
K CosHIy paccessHHBbIE 3Be3IHBIE CKOILIE-
HUd, He CUUTad, TAaK HA3bIBAEMOTO, CKOII-
nenusa Bouabmioit MenBenuibl, Kyaa BXO-
IAT BCe 3Be3AbI KOBIIA , KPOME OIHOM.
ITO CKOILIeHWEe HACTOJIbKO MaJIeHbKOe U
OenHOe (B HETO BXOJUT BCETO JIUIITH TECATOK
3Be3[), UTO, KOTJa TOBOPAT O CKOILIEHUAX
BOOOIIIE, €T0 IPOCTO He BCIOMUHAIOT. Ho
B3TVIAHUTE HA ['manpl B OMHOKIIB: HEJATIEKO
OT HUX, B 5 BOCTOUYHEE, MOKHO 3aMETUTh
HeOOJIbIIIOe, TYCKJIO CBATAINEECA IIAT-

* Tam xe.

BCEJIEHHAS, npocTpaHcTBO, Bpems Ne2*2005

HBIIIIKO. ATO eIlle OAUH OOBEKT TOro Ke
kygacca — NGC 1647. B TejecKor Jierko
3aMeTHUTb, UTO 37ech B moje 3peuna 0,5
PacIoIoKUINChL OKOJIO IBYX COTEH 3BEe3[I,
T.e. Ha CAMOM JieJie CKOILIEHKE 9TO Topasio
MHOTOUHCJIEHHee U sApue I'maja, HO Kakas
Mexxay Humu pasuuiia! Koneuno, Bee 7eso B
paccrosausax: NGC 1647 pacmookeHo
npuMepHO B 10 pas gasisire ot Hac, yem I'u-
ansl. Eciiu 661 NGC 1647 HaxoAuIoch HaA Ta-
KOM 2Ke PACCTOSTHUM, €T0 3Be3IbI IPKO CBEP-
Kayu Obl, 3aHMMAas OOIIIUPHBIN YYACTOK He-
0a 1 IpuBJIeKas BceoOlllee BHUMAHUE.
Henopanexky gake B HeOOJIBIIION Teje-
CKOIT MOXKHO OTHICKATH eI1e HECKOJIHKO I10-
I00HBIX 00BeKTOB. HecMoTps Ha (hopMasIb-
HYIO CXOKECTb, BU3YaJbHOE BOCIPUATUE
X 329aCTYI0 OBIBAET COBEPIIIEHHO PA3HBIM.
Bouiee Toro, paccesHHbIE CKOILJIEHUST MEHb-
1I1e BceX APYTruX HeGeCHBIX 00HEKTOB COOT-
BETCTBYIOT UX CYXWMM OIIMCAHUAM B KaTa-
Jjorax. VIHBEIMH CJIOBAMM, OTHLICKHBAS Ta-
KOl 00'bEKT, 3apaHee HeJIb3A IPeICKa3aTh,
KaK OH Oy/eT BBITJISAIETh, JaKe MMes IO/I-
po6Hoe ero ommcanuve u cHumMKu. Ciemyer
TIOMHUTH W TOM, YTO BUJ CKOILJIEHUS 3aBU-
CUT OT MHCTPYMEHTa, C KOTOPBIM BEJETCS
HaOIOfeHusI. VICTUHHBIE 3HATOKYU U IEHU-
TeJIM KPacoT HOUHOro Heba, a TAKIKe = O0XOT-
HUKHU 3a He0eCHOII MeJIoubl0 3HAIOT, KaKoe
9TO YIOBOJILCTBUE — HAWTHU B TEMHBIX TJIy-
OMHAaX, CpeIu PEeAKVX OAWHOUHBIX 3Be3,
HeOOJIBIII0e TYMAHHOE MATHBIIIIKO CBETa, a
3aTeM, IIOPOM ¢ OOJIBIIIMM TPYAOM, CYMETh
paccMoTpeTh B HEM OTIHeJIbHbIe 3Be3Ibl. A
Belb MHOTWE W3 9TUX CKOILICHWMH, TaKue,
rkak NGC 1647, Bo muOro pas 00JbIie 1 60-
raue I'max. He Oyzem JumaTh duTaTess
YIOBOJIbCTBUS CAMOMY, BOCIIOJIb30BAaBIIINCH

OPUBEIEHHON 3/1eCh KapTOi, OTBICKATh OT-
MeueHHble Ha Hell paccessHHbIE 3BE3IHBIE
cromenusi. Hampumep, NGC 1746, umero-
miee guamMeTrp okoJio 40" u 6eck oxoso 7.
MoryT mokasaTbes 0ojee Jerkoil — Jo0bI-
yeil” uyTh MeHbIINe (IIOMEePEeYHUK 000UX
okoJio 15%) u me Takue sprue NGC 1807 u
NGC 1817. ITo uucay 3Be3[ OHU IIPEBOCXO-
aat NGC 1746. Korpa Oyzere MCKaTh 9Ty
MapouKy, 00paTuTe BHUMAHNE Ha TPYIIIY
3Be3] B 3,5 K BOCTOKY, HA KapTe OHU 000-
3HaueHsl tudpamvu 110, 111, 113, 117 (1a
HUX He XBaTHUJIO I'peyecKux OyKB). Bce onu
IBUIKYTCSA B IIPOCTPAHCTBE HEJATIEKO APYT
OT IIPyTa, a 3HAUNUT, 9Ty I'PYIIITY TaKMKe CJIe-
IyeT CUNTATh PACCEAHHBIM 3BEe3JHBIM
ckomieHueM. Emy mamo obosHauenue Koui-
auHzAep 65 (110 UMeHU COCTaBUTEIA KaTaJo-
ra). CKoILIeHre 9TO HACUMTHIBAET BCErO Ia-
Py [ECSATKOB WIEHOB, M €ro JIETKO MOYKHO
OBILJIO OBI HE 3aMEeTUTD, €CJIN ObI He TIIATe Ib-
HbIe U3MEPEHNs OBIKEHNI BCeX 3Be3[, KO-
TOPBIE CUCTEMATHYECKHU BEAYT ACTPOHOMBI.
Kaxk BumHO Ha KapTe, B 9TOM CKOILICHUN
€CTh HECKOJIbKO JBOMHBIX 3BE3M, KOTOPBIE
OTMEUEHBI KPY’KKOM, IEePEeUYePKHYTHIM T'0-
PUBOHTAJIBHOU JIMHUEH. BOJIBITMHCTBO
IBOMHBIX 3BE3J CJIOKHO HAOIIONATH B He-
0OJIBIIIE TEJIECKOIBI, HO HEKOTOpPhIE, BCE
JKe, BO3MOKHO. HeCKOJIbKO TaKMX Iap ecTh
B 'magax (61 u 62, 61 u 62) u B [Lreanax,
mpuYeM HEKOTOpPbIe M3 HUX DPa3peIraroTcs
Iake HEBOOPYKEHHBIM IJIa3oM (yIjIoBoe
paccroauve mexay 01 u 62 pasuo 3377, T.e.
5,5’, a GJIeCK COCTaBJISIET, COOTBETCTBEHHO,
3,8™ u 3,4™). B HeOOJIBIIION TEJIECKOI B CO3-
Besauu Tesnblla BUAHA, KaK IBOMHA, 3Be34a
30 Tau (paccrosume 9,3”, Gmeck 5,1™ m
9,8"). 3Beamy 47 Tau MOXKHO KCIIOJIbL30BATH
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HabAoaeHys 38e3aHOM0 Heba

[JIsT OIIEHKYM KauyecTBa OITUKHU TeJecKoIla
(paccTosHEe MEXIYy KOMIIOHEHTAMH —
1,2”, 6meck 5,05™ u 7,3™). 3gesma 68 Tau B
TI'mamax — 10 TpoiiHaa cucrema. I'ytaBHasA
mapa 3Be3n (4,3™ u 7,9™) pasgeseHHad pac-
croaareM 1,9” nmeer CIIyTHHKA CBETAMOC-
TBIO 9™, OTCTOAIIEro0 OT HuxX HA 77”. 115 Tau
TOKE TPOMHAA CHCTeMa: Ha PACCTOSHUN
10,3” oT riaBHOI 3Be3abI (5,5™) BUAEH OAMH
coytauk (10,5™), a B 9,6” — npyroii, 6osiee
ciabbrit (12™). 3Besga 111 Tau, xoTa u He
OTMeueHa JBOMHON Ha KapTe, Ha CaMOM JieJie
TaKOI SABJISIETCS, B UEM UUTATEIb CMOYKET
yO0emuThCsa caM: KOMIIOHeHTHI 5,0™ m 9,0™
paszenens! yriom 1007,

B oTHOCHUTENIBHO KPYIIHBLIE TEIECKOIBI
mokHO Habaogate 02 Ori (cosBesgue
OpuoHa) — y 9TO¥ 3Be3[bl CBETUMOCTHIO
4,07 umeercsa caabblii cnyTHUK 11,3™ Ha
paccToaHnn OKoJI0 38”7, n Ge3bIMAHHYIO
(Ha KapTe) HEIAPKYIO 3BE3J0UYKY MEXKIy
115 u 119 Tau. 9ra 3Be3mouka 00O3HA-
yaercsa Bapuam (B) 891. Ee KOMIOHEHTHI,
umeroie 0Jeck 7,5™ u 8™, pasmeseHbl,
nmpuMepHo, 54”.

Ha xapre 3Besma 119 Tau o0Bexmena
KPYsKKOM. ITO 03HAUAET, YTO OHA IIEPEMEH-
Hasdg U, TAKUM 00PasoM, IIPEACTABJIAET OCO-
ObIii MHTEPEC [JIT aCTPOHOMOB-JIIO0UTEJIEH.
CE Tau, a uMeHHO TaKOBO ee 00O3HAUeHIe
KakK IepeMeHHOM, OTHOCUTCA K KJAaccy IIO-
JIYTIPABUJIBHBIX, T.€. MEHAIOIINX CBOM 0JIeCK
C 3aMeTHOI, HO He OUeHb CTPOrOM 3aKOHO-

MepHOCThI0. Ywmra-
TeJIb MOXKET caMm
TIPOCJIEAUTH C IIOMO-
I[bI0 OMHOKJISI, KaK
OHA MEHHAET PKOCTH
IIOYTH B ITOJITOPA pa-
3a—or4,7 no 5,1".
B cpemuem mepuon
TaKUX WU3MeHeHUN
cocrasiser 165 cy-
ToK. I[lommpo0yiiTe pe-
TYJIAPHO, *KeJlaTeshb-
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HO, KKy HOUb,
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Py:KaonuMu 3Be3-
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Ha IpUBEIEeHHON
31ech KapTe IUQMPBI, 0003HAUAOIINE UX
0J1eCK, HAHECeHbI CUHUM I[BETOM).
ITepemennocts CE Tau o6ycJsioBiena
mpolleccamMu, IPOUCXOAAIIUMHU B CAMOM
3Besne, a BoT CD Tau — sTo 3aTMeHHO-TIEe-
pevenHas 3Besma. VIaMeHeHue ee OJiecKa
CBSIBAHO C TE€M, UTO ITPU JBUKEHUU ABYX ee
KOMIIOHEHTOB BOKPYI' O0OII[ero IeHTpa
Macc, OHM II0OYEePEeHO 3aTMeBAalT IPYTr
npyra. IIpu sTomM cymMMapHBI O0JIeCK Tec-
HOU mmapsl 3Be3] ocaabeBaer. C IIOMOIIBIO
TeJIECKONA WX OWHOKJIS MOXKHO IIPOCJIe-
IuTh, uTo 6s1ecKk CD Tau oqus pas B 3,4352

lMogpob6Hasi kapTa OKPEeCTHOCTeV 3Be3abl
CD Tau. 3Be3abl CpaBHEHUSI OTMEYEHbI
CUHUMUY Lmppamm

nusa ObicTpo mazaet ot 6,7™ mo 7,2™, a 3a-
TeM TaK ’Ke OBICTPO BO3BpallaeTcsa K
npeskHeMy 3HaueHnio. ITo kpuBoii Giecka,
KOTOPYIO B COCTOAHUM IIOCTPOUTH JarKe
HAUYMHAIOMUN JIIOOUTEJIb, MOXKHO MHOTOE
y3HATBb O padMepax 3Be3J, UX CBeTUMOCTH,
0 DPACCTOAHWU MeXXAy HUMU, a TaKKe O
OPYTUX IMOAPOOHOCTAX UX YKUBHU.

Yucmozo Heba, 00pozoil wuumameas!

Yntarenb Hawero XypHana AHapen [uakos-
ckui (28 net, npenogasatesib yHUBepcuTeTa
"YkpaunHa") npucnan Ham goTorpapuo Kome-
Tbl May4xosibLa, 0 nosiBaeHnn KOTOPOU Mbl M-
casn B BlB Ne6 3a 2004 r., cTp. 45.

O

Komera Mayxonbua psgom c lNnesgamu

CHumok caenaH roa r. KopocteHem (XKuto-
mupckasi 061.) 8 siHBaps 2005 r. ®otoanna-
par 3eHut-E. O6bektuB KOnutep-21 (200
MM, 1:4). Boiaepxka 17 muH. lneHka Konica
Centuria Super 400. CunbHbIVi BETEP. B Ka-

yecTBe ruga Mcrosib30Basicsi caMoAesbHbIN
Teneckon (HbtoToH 170 MM) C YacoBbIM Mexa-
HU3MOM.

KowmeTta Bbile v npasee, [lnesabl — HUxXe u
JsieBee LeHTpa CHUMKA.
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