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Nykuma 5.1.1. ddcddekT donnepa n obHapyxeHune «pasderaHns»
ranaktuk. Bbonbwon B3pbiB. BO3MOXHble cueHapuu 3BONKOLUMN

BceneHHOM

ROO~NOOR~WNE

0.

Ilnan:

CtpoeHue BCEIECHHOU

Mojenau BCeIICHHOM

Hama I'anakTtuka

Hpyrue I'anaktuku

Buepamnuii 1eHb MeTarajgakTUKA

MerTaranakTuka

Hcrtopus pa3Butrs B3IISA0B O CTPOSHUH BeeneHHon
DBOJIOLMS BCEICHHOMN

Mojenu CTpoeHUs U pa3BUTHS BCEIICHHOMN

Teopun, Ha OCHOBAaHMM KOTOPBIX CO3/IaHBI COBPEMEHHBIE

NpeaACTaBJICHUA O 3BOJIOINH BCCJICHHOM

11.
12,
13.
14.
15.
16.

Bo3pacrt BcenenHom
Bcenennas v xxu3Hb
YcnoBus Ku3HU
[Tosic xku3HU
TanncTBeHHBIM Mapc
N3yueHue BceneHHOM

Mup, 3emis, Kocmoc, Beenennas. ..

TrIcsTYeNneTUSMHU TIBITIIMBOE YEJI0OBEUECTBO 00paIaio CBOM B3TJISAbI HA
OKPYXaIOIMKA MUP, CTPEMIIIOCH IOCTUTHYTH €r0, BBIPBATHCS 3 MPEAEIBI
MHKpPOMHPA B MAKPOMHUP.

BenuuecTBeHHas kapThHa HEOECHOTO KYIOJa, YCESHHOTO MUpHaJaMu
3BE3]l, C HE3almaMATHBIX 3B€3J] BOJHOBAjJa yM U BOOOpPaKEHHE YUYCHBIX, MOATOB,
KQ)KJIOTO KMBYILETO Ha 3eMJIe M 3a4apOBAHHOIO JIOOYIOUIErOCsa TOP>KECTBEHHOU U
YyJAHOM KapTUHOMU, IO BRIpAXKEHUIO JIepMOHTOBA.

Uto ectp 3emns, Jlyna, ConHue, 3Be3apl? e Hauamo W rAe KOHEI
BcenenHoil, kak J0JATO OHA CYIIECTBYET, U3 YEro COCTOUT U T/€ TPaHHUIIbI €e

HO3HaHUK?
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B cBoeMm pedepate s u3noxmia Bc€ TO, YTO U3BECTHO HA CETOTHSIIHUN
JIEHb HAYKE O CTPOEHUH U 3BOJIIOIMU Beenennon.

N3yuenue BceneHHOM, Jake TOJNBKO M3BECTHOM HaM €€ 4acCTH SIBJISICTCS
IpaHano3HON 3amadeil. UToOBI MOIYyYUTh T€ CBEACHHS, KOTOPHIMHU pacIojiararoT
COBpPEMEHHBIC YUCHBIC, [TOHAIO0MIUCH TPY/Ibl MHOXKECTBA MOKOJICHUH.

BcenenHnas OeckoHeYyHa BO BpEMEHM M IpocTpaHcTBe. Kakmas yacTuuka
BCEJICHHOW MMEET CBOE HA4YaJIO M KOHEIl, KAK BO BPEMEHM, TAK U B IIPOCTPAHCTBE,
HO Bcs DBceneHHas OeckoHeUHa W BeYHa TaK, KakK OHa SBISIETCS BEYHO
CaMOJBIKYLIENCSA MaTEPUEH.

Bcenennags — 310 Bc€ cymectByroniee. OT MenpyalllMX NBUIMHOK H
aTOMOB JI0O OTPOMHBIX CKOIUUIEHMH B-Ba 3BE3JHBIX MHUPOB U 3BE3/IHBIX CHUCTEM.
[ToaToMy He Oyner omMOKON cKa3aTh, UTO JIF0OAas HAayKa TaK WIM MHA4Y€ U3y4aeT
Bcenennyto, TouHee, TeM WM UHa4Ye €€ CTOPOHBI. XUMUS U3ydyaeT MUP MOJEKYI,
¢bu3MKa — MUp aTOMOB U AJIEMEHTAPHBIX YaCTHUIl, OMOJIOTHSI — SIBJICHUS KUBOU
npuponabl. Ho cyimiecTByeT HaydHasi JUCHUIUIMHA, OOBEKTOM HMCCIEIOBaHUs
KOTOPOM CIYKUT cama BcelieHHas win «BcenenHas kak memoe». 9To ocobas
OTpaciib aCTPOHOMHMHM TaK Ha3biBaemasi kocMosiorus. KocMmorioruss — ydeHue o
BcenenHoit B 1enoM, BKIOuarImas B ce0s TEOPUIO BCel OXBaueHHOMU
ACTPOHOMHUYECKMMHU HAOIONCHUSIMU 001acTH, KaKk 4acTu BceleHHOHM, KCTaTu He
ClIelyeT CMelIuBaTh MOHATHUsS BceneHHoU B 1eoM U «Habo1aeMoi» (BUIUMON)
Bcenennoii. Bo Il cimywyae peus uuer peybp UAET JIMIIL O TOW OTPAHUYEHHOU
00JaCTH TPOCTPAHCTBA , KOTOpasl JOCTyITHA COBPEMEHHBIM METOJaM Hay4YHBIX
uccienoBanuii. C pa3BuUTHEM KHUOCPHETHMKU B PA3IUYHBIX OOJACTSIX HAYYHBIX
UCCIIEIOBAHUSIX MPUOOPETH OOJIBIIYIO MOMYJISPHOCTh METOJIUKU MOJCITUPOBAHUS.
CyIIHOCTh 3TOTO METO/Ia COCTOUT B TOM, YTO BMECTO TOTO WJIM MHOTO PEabHOTO
00bEKTa U3ydaeTCsl €r0 MOJIENb, 00JIee MM MEHEE TOUHO MOBTOPSIONIAs OPUTHHAT
WIM ero Hauboyiee BaXHbIE M CYIIECTBEHHBIE OCOOEHHOCTH. Monenb He
00s3aTeNIbHO BELIECTBEHHas Komusag oObekTa. I[locTpoeHne mnpuOIMKEHHBIX
MOJIEJIel  pa3IMYHBIX SIBJICHWA TIOMOTAeT HaM BcE€ TIiy0Xe T03HaBaTh
OKpykaromuid Mmup. Tak, Hanpumep, Ha NPOTSHKEHUU [JIUTEIBHOTO BpPEMEHU
aCTPOHOMBI 3aHUMAJIUCh U3YYEHUEM OJHOPOJIHON M M30TPOHHOU (BOOOparkaeMoi)
Bcenennoit, B KoTopoil Bce (u3nMyeckue SBICHHUS MPOTEKAIOT OIMHAKOBHIM
00pa3oM U BCE 3aKOHBI OCTAIOTCS HEM3MEHHBIMHM JIJIS JIFOOBIX 00JIacTel M B JIFOOBIX
HampaBJICHUSX . HM3ydannch Tak K€ MOJAENH, B KOTOPBIX K O3THUM JBYM
yCIIOBUSIM JTOOABIISIIOCH TPEThE, — HEU3MEHHOCTh KapTUHBI MUpA. DTO O3HAYAET,
YTO B KaKylo OBbI AMIOXYy MBI HE CO3EpIajii MHUP, OH BCETJa JOJDKEH BBITVISIICTh B
oOIIKUX YepTax OJIMHAKOBO. DTH BO MHOTOM YCJIOBHBIE U CXEMAaTHYECKUE MOJIEIU
MIOMOTJIU OCBETUTh HEKOTOPBIE Ba)KHBIE CTOPOHBI OKpY»Karomiero Hac mupa. Ho!
Kak Obl cimoxkHa HM OblJIJa Ta WIM HHAs TEOpPETHYECKas MOJENb, Kakue Obl
MHOTr0ooOpa3Hbie (pakThl OHa HU YUYWUTHIBAJIA, JH00Ass MOJIENIb — 3TO €Ille HE CaMo
SBJICHUE , a TOJIbKO OOjiee MM MEHee TOYHas ero KOMus, Tak ckKazaTh o0pa3s
peaibHOTO MHUpa. [loaTOMYy BCE pe3ysbTaThl MOJYYEHHBIE C MOMOIIBIO MOJENEH
Bcenennoit, HeoOXomMMoO 0053aTebHO MPOBEPUTH TMYTEM CPAaBHEHHUS C



peasibHOCTBIO. Henb3si OTOXIECTBIATH caMo siBIeHHE ¢ Mojenbio. Hembss Oes
TIIATEIbHOW MPOBEPKH , IPUIHUCHIBAThH MIPUPOJIE T€ CBOWCTBA KOTOPHIMU 00J1a1aeT
Mozenb. Hu onHa u3 Mozeneil He MOKET IPETEHI0BaTh HA POJIb TOYHOIO «CJICTIKA»
Bcenennoil. 9To roBOpUT 0 HEOOXOAMMOCTH YIiayOJeHHON pa3paboTKu Mopenei
HEOJHOPOJHON U HEU30TPOHHOM BceeeHHom.

3Be3npl BO BceneHHOM 0O0BEAMHEHBI B THMTAHTCKHE 3BE3IHBIC CHCTEMBI,
Ha3bIBa€MbI€ rajakTHKaMH. 3Be3/IHas cucrema. B cocTaBe KOTOpOM, Kak psiaoBas
3Be3/1a HaxoauTcs Hame CoJiHile, Ha3biBaeTcs [ allakTUKOM.

Uucno 3Be3n B rajmaktuke nopsiaka 1012 (tpwuinona). MileuHbId MyTh,
CBeTJas cepedpucTas mojioca 3Be3]] OMOsIChIBACT BCE HEOO, COCTABIISIS OCHOBHYIO
yacTh Hamied ["anaktuku. MieuHslii myTh Hanbosee spok B co3Be3auu CTpenblia,
IIe HaxondTcs camble MolIHble oOnaka 3Be3d. Haummenee spoxk OH B
IPOTUBOINOJIOXKHOW yacTH Heba. M3 3TOro HETpyAHO BBIBECTH 3aKIIOYEHUE, YTO
COJIHEYHAsl CHCTEMa HE HAXOAMTCS B LIEHTpe | amakThKu, KOTOPBIM OT HAC BUJIEH B
HanpasieHnu co3e3aus Ctpenpua. Uem maneiie ot miockoctd Mneunoro I[lyrtu,
TEM MEHbIIE TaM CIa0bIX 3BE3]l U TEM MEHEE JaJeKO B ATUX HaIpPaBICHUIX
TAHETCA 3Be3AHas cucreMa. B oOmeM Hamia ['ajakTvka 3aHMMaeT IPOCTPAHCTBO,
HAIIOMUHAIOIEE JIMH3Y WJIM YEUEBHILy, €CIIM CMOTPETh Ha Hee cOOKy. Pazmepbl
["amakThKM OBUIM HAMEUYEHbl MO PACHOJOKEHHIO 3B€3/, KOTOpbIe BUIHBI Ha
OOJBIIMX PACCTOSIHUAX. DTO Leduabl U ropsure ruranThl. uamerp ['anaktuku
npumepHo paBeH 3000 nk (ITapcex (k) — paccTositHUE, C KOTOPHIM OoJiblias
MOJIyOCh 3€MHOU OpPOUTHI, MEPIICHIUKYIISIpHAS JTy4dy 3pEHUs, BUIHA O] YIJIOM B
1”. 1 Iapcek = 3,26 cBeroBoro roma = 206265 a.e. = 3*1013 km.) wim 100000
CBETOBBIX JIET (CBETOBOM IO/l — pacCTOSIHUE MPOMIEHHOE CBETOM B TEUEHHUH T'0/1a),
HO YETKON TIpaHMIBl Yy HEE HET, IMOTOMY YTO 3BE€3/IHAs IUIOTHOCThH ITOCTENEHHO
CXOJUT Ha HET.

B uentpe ramaktukm pacnosioxeHo sgpo auamerpom 1000-2000 mx —
TMTAaHTCKOE YIUIOTHEHHOE CKOIUIeHHEe 3Be3d. OHO HaxomuTcs OT Hac Ha
paccrossuuu noutu 10000 mx (30000 cBeTOBBIX JIET) B HAMPaBJICHUU CO3BE3IUS
Crtpenblla, HO TOYTH IIEIMKOM CKPBITO TUIOTHOM 3aBecod OOJaKOB, YTO
MPENSTCTBYET BU3YAIbHBIM U (poTOrpaduueckuM OOBIYHBIM HAOJIOJACHHSIM 3TOTO
UHTEpecHeimero oobekta ['amaktuku. B cocTaB sigpa BXOAUT MHOTO KPacHBIX
TUTAaHTOB U KOPOTKOTMEPUOAUIECKUX LEPUI.

3Be3/bl BEpXHEW 4YaCTU TIJIaBHOM TIOCJIEAOBATEILHOCTH a OCOOCHHO
CBEPXTUTaHThl U KJIaCCHUUYECKHe Le(ubl, COCTaBISAIOT 00Jee MOJIO/IbIe HACcEIEHUE.
OHo pacnoyaraeTcs Jajiblle OT IIEHTpa U 00pa3yeT CPaBHUTEIBHO TOHKUM CJIOM
i quck. Cpeau 3Be3]1 3TOr0 AMCKa HAXOAMUTCS MbUIeBas Matepus M o0Jiaka rasa.
CyOKapyMKy ¥ TUTaHThl 00pa3yloT BOKPYT sijipa U qucka ['anakTuku cepruuecKyro
CUCTEMY.

Macca Hamieil rajakTUKH OIICHMBAETCS celdac pa3HbIMH CIoco0amu,
paBHa 2*1011 macc Comnna (Macca Conaia pasua 2*1030 kr.) nmpuuem 1/1000 ee
3aKJII0OUYEHA B MEX3BE3JHOM Ta3e u mbuid. Macca ["anaktuku B AHIpomezae noyuTu



TakoBa ke, a Macca ['anaktuku B TpeyronbHuke oneHuBaeTcsa B 20 pa3 MMEHBIIIE.
[Tonepeunuk Hamel ranaktuku coctasisier 100000 cBeroBbix jet. Ilyrem
KpOIIOTJIMBON paboThl MOCKOBCKUM acTpoHoMoM B.B. Kykapun B 1944 r. Hamen
yKa3aHUsi Ha CHUPAIbHYIO CTPYKTYpY TajakTUKH, IMPUYEM OKa3ajioCh, YTO Mbl
YKUBEM MEXK]Ty IBYMS CIIUPATLHBIMHU BETBSIMH, O€THOM 3BE3/IaMH.

B HCKOTOPBIX MCECTAax Ha HeObe B TCICCKOII, a KO€ TIAC HJaxke
HCBOOPY’KCHHBIM TIJIa30M MOKHO PAa3JIMYUTb TCCHBLIC TI'PYIIIBI 3BC3]], CBA3AHHLIC
B3aMMHBIM TATOTCHUCM, NN 3BC3AHBIC CKOIIJICHMA.

CymiecTByeT 1Ba BHUJa 3BE3JHBIX CKOIUICHHWH: paccesiHHbIe (pUC. ) U
nrapoBkle (puc. ).

PaccesHble CKOINIEHHS COCTOSIT OOBIYHO M3 JECIATKOB HIIM COTEH 3BE3]
IJIaBHOM TMOCJIEIOBATEIBHOCTH W CBEPXTUTAHTOB CO CJIA0OW KOHIIEHTpalueu K

HEHTPY.

[ITapoBbIe k€ CKOTUICHHSI COCTOAT OOBIYHO M3 JIECSITKOB HJIM COTCH 3BE3]I
IJIABHOM TMOCJIENOBATEIbHOCTA M KPACHBIX TUraHTOB. MHOTHa OHU cojlepkar
KopoTKorepuoandeckue 1edeunapl. Pasmep paccessHHBIX CKOIUICHHN — HECKOJIBKO
napcek. I[lpumep ux ckorutenus ['maawl u [Inesasr B co3Be3nuu Tenbua. Pazmep
[IAPOBBIX CKOIUIEHWM C CHJIbHOW KOHIICHTPAIlMEN 3BE3J] K LEHTPY — JECATOK
napcek. M3ectHo 6osee 100 mapoBBIX M COTHH PACCESHHBIX CKOIUICHHH, HO B
['anakTuke mOCHETHUX JOJDKHO OBITH IECITKH THICSAY.

Kpome 3Be3m B coctaB ['adKTWKM BXOJWT €IIE€ pPacCEeSHHAs MaTepus,
Yepe3BBIYAHO PACCETHHOE BEIIECTBO, COCTOAIIEE M3 MEK3BE3IHOTO Ta3a M IBLIH.
Ono oOpasyer TymaHHOCTH. TymanHOCTH ObIBatOT AU PY3HBIMU (KIOUKOBATOM
dbopmel (puc. ))u maHeTapHbIMU (puc. ). CBETIIBIC OHU OT TOTO, YTO MX OCBEIIAIOT
onuznexanue 3Be3/bl. [Ipumep: razomnbuieBas TyMaHHOCTH B co3Be3uu OpuoHaA U
TEMHasl MbIJIeBas TyMaHHOCTh KOoHCKas rojoBa.

Paccrostnue no tymannoctu B co3Be3auu Opuona paBHO 500 nk, nuameTp
LHEHTPAJIbHOM YacTU TYMaHHOCTM — 6 TK, macca npuOmusutenbHo B 100 pa3
0onbie maccesl ConHIa.

Bo BceneHHOM HET HHMYEro €IMHCTBEHHOIO W HEMOBTOPHMOIO B TOM
CMBICJIE, YTO B HEW HET TAaKOro Teja, TAKOro SIBJIIEHHUS, OCHOBHBIE U OOIIHE
CBOMCTBA KOTOPOT'0 HE ObLIIM OBl MOBTOPEHKI B IPYTOM TeJe, APYTUMU SBJICHUSMU.

Brennumii BU rajJakTUK Ype3BbIYAiHO pa3HOOOpa3eH, M HEKOTOPBIE U3 HUX
OYeHb KUBOMHMCHBI. OnaBuH Ilayanmma Xa66n (1889-1953), Beimaromuiics
aMEpPUKaHCKUII acTpoHOM — HaOoJaTeNnb, M30pall caMblii MPOCTOM METOJ
KJaccu(PUKalMy TaJaKTHK MO BHEIIHEMY BHUAY, M HYXHO CKa3aTb, 4TO XOTS B
MOCJIECTBUA APYTMMHU  BBIJAIOIIUMUCS UCCIEAOBATENSIMU  ObIM  BHECEHBI
pa3yMHbIE TPEIINOJIOKEHUSI MO KIacCHU(PUKALMM, T[EepBOHAYAJIbHAS CHUCTEMA,
BbIBEJICHHAss Xa00JioM, MO TMpeKHEMY OCTaéTcsd OCHOBOW KilaccuduKaluu
raJIaKTHK.

Xa001 mpeIoKUI pa3AeIuTh BCE raJakKTUKU Ha 3 BUJIA:



Onnuntuueckue — oobo3Hayaemeie E (elliptical);
Crnupanbhsie (Spiral);
HenpaBunbsHbie — 0603Hauaemblie (irregular).

DIIMOTUYECKUE TaNaKTHKU (pUC. ) BHEIIHE HEBbIpazutTenbHble. OHH
UMEIOT BUJ TIJAJKUX DJUIMIICOB WJIM KPYroB C IIOCTENEHHBIM KPYTOBBIM
YMEHBILIEHUEM SIPKOCTH OT LIEHTpa K nepudepun. Hu Kakux JONOJHUTENIBHBIX
4acTe y HUX HET, HOTOMY YTO OJIMNTHYECKHE TaJaKTUKH COCTOSIT U3 BTOPOIO
TUIIA 3BE3AHOr0 HaceneHuss. OHM INOCTPOEHBI M3 3BE3Jl KPacHBIX M JKEJTBIX
TMTAHTOB, KPACHBIX M JKEITHIX KapJIMKOB U HEKOTOPOIO KOJMYECTBA OEIbIX 3BE3]
HE OYEHb BBICOKOW CBETIOCTH. OTCYTCTBYIOT O€0-roiyOble CBEPXTUIAHTHI U
TUTAHTBI, TPYNIUPOBKM KOTOPBIX MOKHO HaOMIOAaTh B BHUJE SIPKUX CIYCTKOB,
NPUAAIOIINX CTPYKTYPHOCTh CHCTEME, HET MbUIEBOM MaTepUH KOTOpas, B TEX
TaJaKTUKAaX TJ€ OHAa MMEETCs, CO3JaET TEMHBIE MOJIOCHI, OTTEHAIoIUE (popmy
3BE3JIHON CUCTEMBI .

BHemHe smaunTHYECKUE TajlakTHKWA OTIWYAKTCS JIpyr OT Jpyra B
OCHOBHOM OJTHOM 4epToi — OonbimM uian MeHbiuM cxxkatueM (NGG u 636, NGC
4406, NGC 3115 u np.)

C  HeckoJIbKO  OJHOOOPA3HBIMM  BJUIMITHYECKUMHU  TaJaKTUKAMHU
KOHTPAaCTUPYIOT CHUPAIIbHBIE TANAKTUKU (PUC. ) ABIISIFOLNIMECS MOXKET OBITH JaXKe
CaMbIMH YKMUBOITMCHBIMU 00BbEKTaMU BO BceneHHOW. Y 3UIMNTUYECKHUX TajJaKTUK
BHEILIHUI BUJ TOBOPUT O CTATUYHOCTH, CTAIMOHAPHOCTH CriupalibHbIE paaKTUKU
HAo00OpOT SBIAIOT cO0OM mnpuMmep AuHAMHKU (opmbl. X KpacuBble BETBH,
BBIXO/SILIME U3 LIEHTPAJIBHOTO Spa U KaK Obl TEPSIOLIME OUepTaHUs 3a IpeieaMu
TaJIaKTUKH, YKa3bIBa€T Ha MOIIHOE CTPEMMTENIbHOE IBHKEeHHE. [lopaxkaer Takxke
MHOroo0pasue (GpopMm U pUCyHKOB BeTBed. Kak mpaBmiio, y rajiakTUKd UMEKOTCS
JIBE€ CHHUpajbHble BETBU, Oepylllue HAyajo B MPOTHBOIIOJIOXKHBIX TOYKaxX sjpa,
pa3BUBAIOIIMMUCA CXOJHBIM CHMMETPUYHBIM 00pa3oM U Tepswolas B
IPOTUBOMOJIOXKHBIX 00NacTsaXx mnepudepuu, ragakTukd. OJHAKO H3BECTHbI
npUMephl OOJIBILIETO, YEM JIBYX UMCIIa CIIUPAbHBIX BETBEH B raiaktuke. B nqpyrux
Cllydasix CIMpalM JBE, HO OHM HEPABHBI — OJHA 3HAUUTEJILHO O0Jiee pa3BUTA YEM
Bropas. [Ipumepnl cnupanphbix ramaktuk: M31, NGC 3898, NGC 1302, NGC
6384, NGC 1232 u np.

[lepeuncieHHble MHOIO A0 CHUX TIOpP THUIBI TATAKTHK XapaKTePU30BAIHCH
CUMMETPUYHOCTHIO (hOpM OIpeeNIeHHBIM XapakTepoM pucyHka. Ho BcrpeuaroTces
OOJBINIOE YHCIIO TaJaKTUK HenpaBwIbHOW ¢Gopmbl (puc. ). be3 kakoi-mmnbo
3aKOHOMEPHOCTH CTPYKTYpPHOTO CTpoeHus. Xab0a man UM oO0O3HAYeHUE OT
aHTJIMHACKOTO cloBa irregular — HeMpaBUJIbHBIE.

HenpaBunpHas ¢popma y raJakTUKd MOXET ObIThb, B CIEACTBUU TOTO, YTO
OHAa HE ychela MNPUHATh NPaBUILHOW (OpMBI HM3-32 MaJIOM IJIOTHOCTH B HEH
MaTE€pUH UIIU U3-3a MOJIOJOIO Bo3pacTa. ECTh U Ipyras BO3MOXXHOCTB: ajJaKTHKa
MOKET CTaTh HENpaBUJIBHOM B CIEICTBUUM HMCKaXeHUs (QOpMbI B pe3yibTaTe



B3aUMOJICUCTBUS ¢ Jpyrod ranaktukod. Ilo BugumMomy 3T 00a ciyyas
BCTPEUAIOTCS CPEAM HENPABUIIbHBIX T'aJAKTUK M MOXET ObITh C ATHUM CBS3aHHO
pa3/iesieHre HENPAaBUIbHBIX TAJIAKTUK HA 2 MTOATHUIIA.

ITogrun II xapakTepu3yeTcsi CpPaBHHUTEIBHO BBICOKOM IOBEPXHOCTHIO,
SAPKOCTBIO M CI0XHOCTBIO HempaBWibHOU CTPYKTYphl (NGM 25744, NGC 5204).
@paHIy3cKuld acTpoHOM Bakyiiep B HEKOTOPBIX TAJIAKTUKAX 3TOr0 IOATHUIIA,
HanpuMmep MarenaHoBeIX — oOOnakax, OOHApYXWJI TPHU3HAKKM  CHHPATHHON
pa3pyLIEHHON CTPYKTYPBHI.

HenpaBunpHble rajmaktTuku apyroro mnoxaruna ob6o3nadaemoro I,
OTJINYAKOTCSI OYEHb HU3KOW MOBEPXHOCTBIO M SIPKOCTHIO. DTa 4YepTa BBIACISIET UX
U3 Cpelpl TrajakTHK BCEX JPYTrUX TUIOB. B TO ke Bpemsi OHa MpPENSITCTBYET
OOHapY>KEHHUIO OSTUX TaJaKTUK, BCJICACTBHE 4YEro YJajoCh BBISBUTH TOJIBKO
HECKOJbKO TaakTK mnoxatuna [II pacrmojokeHHBIX CpPaBHUTENBHO OJU3KO
(ramakTuka B co3Be3nuu JIbBa.).

Tompko 3 TamakTHKW MOXKHO HAOJIIOIaTh HEBOOPYKCHHBIM TJIa30M,
bonpmoe MarenanoBo o6nako, Manoe MaremnaHoBo 00J1aKO U TYMaHHOCTh
AHnpomenbl. B Tabmuibl mpuBeneHBl JaHHBIE O ACCATH SPUYANIIMX TajJaKTHKax
He6a. (bMO, MMO - bosbmoe MarenanoB obiako u Mayoe MarenaHoBo
00J1aKo.).

He Bpamiaromasics 3Be3qHas CUCTEMa IO MCTEUECHHUHM HEKOTOPOIO CpOKa
JNOJDKHA TPpUHATH (Gopmy mapa. Takod BBIBOJ CIEIYyEeT M3 TEOPETHUYCCKHUX
uccienoBanuii. OH MOATBEPIKIACTCS HA MPUMEPE IIAPOBBIX CKOIUICHUH, KOTOPHIC
BpAIlAlOTCS ¥ UMEIOT IIapooOpasHyto Gpopmy.

Ecnu ke 3Be3gHas cuCTEMa CIUIFOCHYTa, TO 3TO O3HA4YaeT, 4YTO OHa
Bpautaetcs. CiieoBaTeNbHO, JOJKHBI BpAaThCsl U SJUIMNTHYECKUE TATAKTUKH, 32
UCKJIIOYEHHEM TE€X, U3 HUX, KOTOpbIE apooOpa3Hbl, HE UMEIOT CxkaTusl. Bpaienue
IIPOUCXOJHUT BOKPYI OCH, KOTOpas IEpHEHIUKYJSIPHA TJAaBHOM IUIOCKOCTH
cuMMeTpuH. ['anakTuka ckara BJIOJIb OCH CBOETO BpallleHHs. BriepBele BpalieHue
rajiakTuk ooHapy>xui B 1914 r. amepukanckuii actponom Craiidep.

OcoObIii MHTEpPEC NPEACTABISAIOT TAJIAKTUKHM C PE3KO TMOBBIIICHHON
CBETUMOCTHI0. X TpuwHATO  HaA3pIBaTh  paauorayiakTukamu. Hawmbomee
BbIaroMIascs rajgaktuka Jlebemnsl. D10 cimabas 1BoMHAS rajakTHKa ¢ Ype3BBIYAHO
TECHO PpACIOJIOKEHHBIMU JAPYyT K JPYyry KOMIIOHCHTaMH, SIBJISIOITAMUCS
MOIITHEHIIIUM JTUCKPETHBIM UCTOYHUKOM. OOBEKTHI 1MO00HbIC TanakThke Jleoeanl
0€3yCIIOBHO OYEHb PEJIKM B MeTarajakTuke, HO Jlebeanl He eMMHCTBEHHBIN 0OBEKT
nogoOHoro poxa Bo Bcenennoit. OHM MOKHBI HAXOIWUTHCS Ha TPOMATHOM
pacctossHUM ApyT OT apyra (6osee 200Mrc).

[ToTok TPOXOIANIErO OT HHUX PAJAUOU3IYYCHHS B BHUAY OOJBIIOTO
paccTosiHUS ciiabee, 4eM oT uctounuka Jledemasl.

Heckonbko sipkux rajgakTuk, Bxoasmux B katanor NGC, Takke OTHECTH K
pa3psny paavorajakTHK, TOTOMY YTO MX PaJUOU3ITYyYEHHE aHAJIIOTUMYHO CHUIIBHOE



XOTSI OHO 3HAYUTEIHLHO YCTYNAET Mo dHEprun cBeToBoMy. M3 atux ramaktuk NGC
1273, NGC 5128, NGC 4782 u NGC 6186 gBnsarorcs JIBOMHBIMH.
Omnunounrsie NGC 2623 u NGC 4486.

Korma  anrnuiickue ¥ aBCTpalMiICKUE  aCTPOHOMBI, MPUMEHHB
uHTepdepeHonnplii Meron B 1963 r. ompenenwin ¢ OOJBIION TOYHOCTHIO
MOJIOKEHUSI 3HAYUTEIBHOTO YHCIA TUCKPETHBIX HCTOYHUKOB PaIUOU3ITyUCHUS,
OHU OJHOBPEMEHHO ONPEICIUIN U APYTue YIiIoBbIe pa3Mepbl HEKOTOPOTO YHcia
PaIrOUCTOYHHUKOB. J[MaMeTphl OONBIIMHCTBA U3 HUX UCUUCISUTUCH MUHYTAMH WIIH
JEeCATKaMH CEKYHJl TyTU, HO Y 5 MCTOYHUKOB, a UMeHHO y 3C48, 3C147, 3C196,
3C273 n 3C286, pazMepbl OKa3aJINCh MEHBIIE CEKYH/IbI TyTH.

Ho morok WX paauou3iydyeHHs HE YCTYNajdd HOTKH pPaJuOU3IIy4YEHHUS
Opyrux (UPM JHUCKPETHBIX MCTOYHUKOB, MPEBOCXOIAINIMX HX M0 IJIOUIAAU
U3IYy4YeHUs B JECATKM ThICSY pa3. OTH  3BE3A0NOJ0OHBIE HCTOUYHUKU
paavousnydeHus: ObLIM Ha3BaHbl KBajgpamu. Ceiiyac ux otkpbiTo Oonee 1000.
breck kBaapa He ocTaeTcsl MOCTOSIHHBIM. Macchl KBaJpOB JOCTUTalOT MUJUIMOHA
COJIHEUHBIX Macc. WTCOYHMK SHEpruM KBaJpoB JO CHUX NOp HE siceH. EcThb
MPEANOJIOKEHNA, YTO KBAaApPbl — 3TO HMCKJIIOYUTEIBHO AKTUBHBIE SApa OYEHb
JAJIEKUX TaJaKTHK.

TeopeTnueckoe MOACIMPOBAHUE UMEET BAXKHOE 3HAUEHUE TaK K€ W IS
BBISICHEHHUS TMPONUIOTO W Oynymiero Habmomaemor Bceenennoit. B 1922 r. A A.
@punMan 3aHsUICS  pa3pabOTKOM  OPUTHHAIBHOM  TEOPETHUYECKOM  MOJeiH
Bceenennoit. OH Npeanoiokui, 4YTo CPeIHss IIIOTHOCTh HE SIBJIETCS TIOCTOSTHHO, a
MEHSETCS C Te4YeHHeM BpeMmeHH. DpuamaH MpuIIea K BBIBOLY, YTO JrO0as
JIOCTATOYHO OoJiblliasi 4acTh BceneHHO#, paBHOMEPHO 3amojiHigeMasi MaTepusi He
MOXET HAXOJUTCSI B COCTOSSHMU PABHOBECHs: OHA JOJDKHA JIUOO PaCIHIMPSTHCS,
6o cxxumatbes. Emie B 1917 r. B.M. Cnaiinep oOHapyXui1 «KpacHOE CMEILICHUE)
CIEKTPAJIbHBIX JIMHUN B CHEKTpax Aanékux ranaktuk. [logobHOE cmernieHue
Ha0JII0/1aeTCsl TOTa, KOria MCTOYHUK CBETa yaalisieTcs: OT HaOmoaatens. B 1929 r.
9. Xa00:1 00BSACHUI 3TO SIBICHHE B3aUMHBIM pa30€raHueM 3TUX 3BE3IHBIX CUCTEM.
SBneHue «KpacHOTO CMEIIEHUs» HAOMI0IaeTCs B CIIEKTPax MOYTH BCEX TalTaKTHK,
Kpome Ommkaiimmx (HecKoJbkuX). M yem nmampliie OT HAac TajlakKTHKa, TeM OO0JIbIIe
CABUT JIMHUN B €€ CHEKTpPE, T.€. BCE 3BE3JIHbIE CHUCTEMbl YAAISIOTCS OT Hac C
OTPOMHBIMU CKOPOCTSIMH B COTHHU, THICAYU JIECATKU THICAY KUJIOMETPOB B CEKYHIY,
Oomnee manmekue rajakTUKH O0JaJaroT M OONBIIMMH CKOPOCTSMHU. A TIOCNE TOTO,
KaK 3P(DEKT «KpPaCHOTO CMEIICHUs» OblT 0OHAPYKEH W B paguoAHana3oHe, TO He
OCTaJIOCh, HUKAKUX COMHEHHMI B TOM, 4TO HaOrogaemasi Beenennas pacmmpsiercst.
B HacTosiiiee Bpemsi U3BECTHBI TaJIAKTUKH, YAAISIOMIMECS OT HAC CO CKOPOCTHIO
0,46 cxopoctu cBera. A cBepx3Be3npl W kBaapel — 0,85 ckopoctu cera. Ho
Mo4YeMy OHHM JIBHXKYTCS, pacimupsirorcsi? Ha rajmakThkyd TOCTOSHHO JACHCTBYET
Kakas-To cwia. B oTnameHHOM mpolioM Matepus B Hamed oOsiactu BceenenHoi
HaxXOJWIach B CBEPXIUIOHTOM COCTOSIHUU. 3aTeM MPOMU30LIET «B3PHIB», B
pe3ysibTaTe KOTOPOro M Hadauoch pacimupeHue. UToObl BBHISCHUTH JalbHEUIIYIO
Cynp0y  MeTarajakTHK{A, HEOOXOAMMO  OLEHUTh  CPEJHIO  IUIOTHOCTh



Mex3Be3qHoro ra3za. Eciam ona Beime 10 mporonoB Ha 1M3, To oOmee
I'PAaBUTAIMOHHOE TIOJIE METarajJlakTUKH JOCTAaTOYHO BEIMKO, YTOOBI MOCTEIIEHHO
OCTaHOBHTH pacimpenue. M oHO cMmelaeTcst cxkaTueM.

Bo3Huknm ABa MHEHUS MO MOBOAY COCTOSIHHMS MeTarajgakTUKH 10 Hadalia
pacmupenus. CoriacHO OJAHOMY U3 HHUX [€PBOHAYAIIBHOE  BEILECTBO
METarajJakTUKH COCTOSIO U3 «XOJOAHOMW» CMECH MPOTOHOB, T.C. SIJIEP aTOMOB
BOJOPO/Ia, 3JIEKTPOHOB U HEUTPOHOB. COrjaacHO BTOpOil, Temreparypa Obuia O4€Hb
BEJIMKA, 4 MJIOTHOCTh M3JIYUYCHUS AK€ MPEBOCXOAWJIA INIOTHOCTH BemecTBa. Ho
nocisie oTKpbITUs B 1965 1. penukroBoro usznydenus A. Tunnacom u P. Buiconom
MpeAnouTeHue ObI0 OTAaHO BTOpoit Teopuu. [lociie Oblia mpeacTaBiieHa MOMbITKA
MPEACTaBUTh XOJ COOBITHI Ha MEpPBBIX CTAAUSAX pacliupeHus MeTarajakTHKU:
yepe3 1c¢ mociie Havaia paclIupeHus] CBEPXIJIOTHOM MCXOIHOMW IUIa3Mbl INIOTHOCTh
BemecTBa cHu3miack 10 500 kr/ cm3, a t=1013 Co. B Teuenue cnexyromux 100c
IJIOTHOCTH CHU3MIAch 10 50 r/cM2 Temneparypa ynaia. O0beUHUINCH POTOHBI
U HeUTpoHbl => sanpa reaus. [Ipu t=40000, 3TO NpoOaOIKATIOCH HECKOIBKO COTEH
THICSY JIET. 3aTeM, IOCJEe TOT0, KaK 00pa30BaJMCh aTOMbI BOJIOPOJA, HAYAIOCh
nocteneHHoe  (GOpPMHpPOBAHHE  TOPSYMX  BOJOPOJHBIX  OOJAKOB, W3
KOTOPBIX O00pa3oBaIMCh TAIAKTUKU U 3Be3/bl. OJHAKO B MPOIECCE PaCHIUPEHUS
MOTJIM COXPAHUTBHCS CTYCTKM CBEPXIUIOTHOIO JO 3BE3JHOrO BENIECTBA, a B
MpoIlecce UX pacnaja o0pa3oBaIMCh 3BE3/bl U rajakTuku. He HCKIIOUEHO, 4TO
nercTtBoBagiM 00a Mexanusma. llonatme MerarajakThuka HE SBIISIETCS BIIOJIHE
acHpiIM. OHO c(QOpMHpPOBAIIOCH Ha OCHOBAaHMM AaHAJIOTUU CO 3BE3JIaMH.
HaOmronenus: moka3bIBalOT, YTO TajaKTHUKU, MOJOO0HO 3Be3/aM, MPYMIUPYIOIIUECS
B pacCesHHbIE M IIAPOBBIC CKOIUICHUS, TakKe OOBEAUHSIOTCS B TPYMNbl U
CKOILUICHUS pa3IMYHON YMCIEHHOCTU. BCsi 0XBaueHHasi COBPEMEHHBIMU METOAAMU
aCTPOHOMHMYECKHUX HaOIIOJICHUH 4yacTh BceneHHol HasbiBaeTcs MerarajakTHKON
(wnu Hamelt Beenennoif). B Meraranaktiuke mpOCTPaHCTBO MEXAY TalaKTUKaMU
3al0JIHEHO  YPE3BBIYANHO  pPa3psSHKEHHBIM  MEXTaJIaAKTUYECKHM  Ta30M,
MPOHU3BIBAETCS KOCMHYECKUMH JIydaMH, B HEM CYIIECTBYIOT MArHUTHbIE H
IPaBUTALIMOHHBIC 1O, U BO3MOKHO HEBUMMBIE MACChI BEILIECTB.

Ot naunboiee YAAJICHHBIX MCTAraJJaKTUH4CCKUX OOBEKTOB CBET nacT A0 HAcC
MHOTO MMJIJIMOHOB JieT. Ho Bce-Takm HET OCHOBaHMU YTBECPXKAATb, YTO
MeTarajakTuka 53TO BCs BcejieHHas. Bo3moxxHO CymeCTBYIOT Jp., IIOKa HC
HU3BCTCHBIC HAM MCTaraJlakKTHKH.

B 1929 r. Xa061 oTKpbUT 3aMeUaTeNbHYI0 3aKOHOMEPHOCTh KOTOpasi Oblia
Ha3BaHHAs «3aKOHOM Xa00ia» WM «3aKOH KpPAaCHOTO CMEIICHUS». JUHUU
raJIaKTUK CMEIICHHBIX K KPACHOMY KOHITYy, IPHYEM CMEIICHHE TEeM OOJIbIIe, YeM
JIAJIbIIIE HAXOAUTCS TalaKTHKA.

OObsicHuB KpacHble cMeleHus dpdexkrom Jlomiepa. YueHble MpUILIA K
BBIBOJAY O TOM, 4YTO pPACCTOSIHUE MEXAY Halled W JAPYTMMH TajJaKTHUKaMu
HENPEPHIBHO YBETUUUBAETCS. XOTs 0€3yCIOBHO TaJJaKTUKU HE PA3JIeTaloTCs BO BCEe
CTOPOHBI OT Hallel TrallakKTUKH, KOTopas HE 3aHMMaeT HHKAKOro oco0o0ro



MOJIOXKEHUSI B METaraJlakTUKE, & IIPOUCXOJIUT B3aUMHOE YAAJIEHHE BCEX T'AJIAKTHK.
CrnepnoBartenbHO, MeTaranakTika HE CTallMOHAPHA.

OTKpBITI/Ie paciupCHuA MCTAraJlakKTUKHM CBHACTCIBCTBYCT O TOM, YTO B
IIPpOIIJIOM MCTarajJaKTHKa Oblla HEe TaKOM KakK ceiyac ¥ MHOM CTaHET B 6y,ZIy1H€M,
T.C. MCTarajJlakTuKa 3BOJJIOINOHUPYCT.

[To xpacHOMY CMEIICHHIO ONPEEICHbI CKOPOCTU yNaJeHHs TalaKTHK. Y
MHOTHX TaJIaAKTHK OHH OYEHBb BEJIMKH, COM3MEPUMBI CO CKOPOCThIO cBeTa. CaMbIM
oonpimiMu ckopocTsaMu (6osee 250 000 km/c) 0051aal0T HEKOTOPBIE KBaJpHI,
KOTOPBIE CYMTAIOTCS CAMBIMH YIAJICHHBIMU OT HAaC 00BbeKTaMu MeTarajaakTHKH.

Mbl  kuBeM B pacumupsiomieiics — MerarajgakTUKy; — paclidpeHue
METaraJlaKTUKA MNPOSBISETCA TOJbKO HAa YPOBHE CKOIUIEHUH M CBEPXCKOIJIEHUUN
rajlakTuK. MerarajgakTuka UMeeT OJHY OCOOCHHOCTb: HE CYIIECTBYET LEHTpa, OT
KOTOPOT0 pa3z0eraroTcs rajlakTUKH. Y 1aJoCh BBIYUCIUTH MIPOMEKYTOK BPEMEHHU C
HayaJia paClIMpPEHUs METarajlakTUKH.

IIpomexyTok pacmmpenuss paBeH 20-13 wmupa. ner. Pacmmpenwne
MeTarajakTHUKH SIBJISIETCS CaMbIM TPAHAMO3HBIM U3 U3BECTHBIX B HACTOSIIUE BPEMS
SBJICHUMN TIPUPOIBI. DTO OTKPBHITUE MPOU3BEIO KOPEHHOE M3MEHEHUE BO B3TJIsIaX
dbumocodoB u yudeHbix. Benp HekoTopble (uaocodbpl CTaBUIM 3HAK PaBEHCTBA
MEXY METAraJlakTUKOM M BCEJIECHHOW, M MBITAINCH JI0Ka3aTh, UYTO PACIIUPEHUE
MeTarajJakKTUKH TOATBEP)KIACT PEIUTHO3HOE IPEACTaBICHHE O 00KECTBEHHOCTHU
MPOUCXOXKIACHHS BCeleHHOW. Ho BceneHHONM M3BECTHBI €CTECTBEHHBIE MPOIIECCHI,
MO BCEM BEPOSITHOCTH HSTO B3PBIBBI. ECTh NpEANoJIOkKEHHE, UTO paclIupeHue
METarajJlakTUKH Tak)Ke HadaJioCch C SBJICHUS HamomuHaromiero. KoJioccaiabHbIi
B3PBIB BEIECTBA, 001a4aI0IIET0 OTPOMHOM TeMIIepaTypOr U IIIOTHOCTHIO.

PacyeTbl BbINIOJHEHHBIE ACTPOPU3UKAMU CBHUAETEIBCTBYIOT O TOM, YTO
[IOCJI€ Hayajga pAacIIMpPEeHUs BEIIECTBO METArajJakTUKA WMEJIO  BBICOKYIO
TEMIIEpaTypy U COCTOSIIO U3 DJIEMEHTAPHBIX YaCTHIL] (HYKJIOHOB) M UX AHTHUYACTHLI.
Ilo mepe pacmmpeHHss W3MEHWIACH HE TOJBKO TEMIIEparypa M IUIOTHOCTH
BEILIECTBA, HO M COCTaB BXOJMBIIMX B HEro 4YacTHUll, T.. MHOTHE YacCTULI U
AHTUYACTULIBI MAHUITYJIMPOBAIIU, ITOPOKAAS IIPUA TOM IJIEKTPOMArHUTHBIE KBAHTHI,
U3JTy4YEeHHs] KOTOPbIE B COBPEMEHHON HaM MeTarajlakTUK{ OKa3ajoch 0OJIbLIE, YEM
aTOMOB, M3 KOTOPBIX COCTOST 3BE3/1bl, INTAHETHI, 11 Py3Hast MaTepus.

DOTta Teopus Ha3bIBaeTCs Teopueil «ropsiueil  BcelieHHOM»  4TOOBI
CBEPXIUIOTHOE BEIIECTBO MPEBPATUIIOCH B BEMIECTBO C OJIM3KOM IIOTHOCTHIO K
IJIOTHOCTH BOJABL. Uepe3 HECKOJIbKO 4YacoB IUIOTHOCTh TOYTH CpaBHSJIACh C
IJIOTHOCTBIO HAIIIETO BO3AYyXa, a ceivyac, Mo UCTEYEHUH MHUJUIMAPJOB JIET OLECHKA

CpeIHEH IJIOTHOCTH BEIIECTBA B METarajakKTHUKE IMPUBOIUT K 3HAYCHHUIO TOPSIKA
10-28 kr/m3.

Ho Bce 3T nanHbIe ynanoch MOJy4YUTh TOJIBKO C ITOMOIIBK YHHUKAJIBHOIO
CJIOKHOTO 000pYJIOBaHHS MO3BOJISIIOLIETO paclIMpUTh Ipanulbl Bcenennoi. [lo
CUX IIOp YEJIOBEUYECTBO COBEPIIECHCTBYET €ro, N300peTanu Bce 00Jee reHUaIbHbIE



npuOOpHI, HO €Ie Ha 3ape IUBHIIM3AINK, KOT/Aa TMBITIIMBBIA YEIIOBEUECKHH yM
oOpatuiics K 3a00Ja4HBIM BBICOTaM, BelMkue (UIOCO(bl MBICIUIN CBOE
Ipe/CTaBIcHHEe O BcelaeHHOM, Kak 0 4eM-TO OeCKOHEUHOM. JIpeBHETrpedYeCKuid
dbunocod Anakcumannp (VI B. 10 H.3.) BBEN MPEACTABICHHUE O HEKOW €IUHOMN
OecrpeieIbHOCTH, HE 00JIamaBIIeli HM KaKUMHU INPUBBIYHBIMH HAOJIOJICHHUSIMM,
KaueCcTBaMH, IIEPBOOCHOBE BCETO — ariepoHe.

Cruxuu MBICITHITUCH cHayJasa KaK MoJIyMaTepHaIbHbIC,
M0JTy00’KECTBEHHBIE, OJTyXOTBOPEHHBIC CyOCTaHIINH. [IpencraBnenue
YUCTOMATEPUATILHON OCHOBE BCETO CYIIETO B JIPEBHEIPEUECKONW OCHOBE JTOCTHUTIIN
CBOEH BEpIIMHBI B yueHUHn aTromuctoB JleBkunna u Jlemoxputa (V-1V B.B. 10 H.3.)
o BcnenHol, cocrosimei u3 6eCKkauecCTBEHHBIX ATOMOB U ITyCTOTHI.

JpeBHerpeueckuM ¢unocodam NpUHAAIEKUT Psii FTEHUAIBHBIX JOTaJ0K 00
ycTpoiicTBe Beenennoil. AHakcuaHp BbICKa3al U0 U30JMPOBAHHOCTH 3€MIIH, B
IPOCTPAHCTBE. Dilylajail NepBbIM ONHUCAT MU(ATOPEUCKYI0 CUCTEMY MUpa, TIe
3emnsi kak u ConHIle 0O0pamagnch BOKPYT HEKOETO «THTAaHTCKOTO OTHSD).
[ITappoobpaznocts 3emun yTBepxkaan apyroil nudaropern Ilapmenun (VI-V B.B.
10 H.3.) I'epaknua [Hontuiickuii (V-IV B 10 H.3.) yTBEpKJaj TaK e €€ BpallleHHue
BOKPYT CBOEH OCH U JJOHEC JI0 TPEKOB ele 0osiee IPEBHIOI UACI0 ETHITSH O TOM,
YTO CamMO COJIHIIE MOXET CIYXHUTh ILIEHTPOM BpallleHHE HEKOTOPHIX IUTAHET
(Benepa, Mepkypuit).

Opaniy3ckuit ¢unocod u ydeHbld, pusuk, maremaTuk, ¢usznoior Pene
Hexapt (1596-1650) co3mam Teopui0 O SBOJIIOIMOHHONW BHXPEBOM MOJIEIH
BceneHHOll Ha OCHOBE TenMOLEHTpalu3Ma. B cBoel Mozenn OH paccMaTpUBAI
HeOecHbIe Telna M UX cucteMbl B ux pa3Butuu. s XVII B.B. ero uges Obuia
HeOoObIKHOBEHHO cMenoi. Ilo JlekapTy, Bce HeOecHbie Tena OOpa3OBBIBAIUCH B
pe3yNbTaTe BUXPEBBIX JBWKCHHM, MPOWCXOAMBIINX B OJHOPOJHONW B Hayaie,
MUpoBoi Matepur. COBEPIIICHHO OJMHAKOBBIC MaTepUATbHBIC YAaCTUIIBI HAXOASICh
B HENIPEPHIBHOM JIBIDKCHHH W B3aMMOJICHCTBUH, MEHSIIN CBOIO (POPMY M pa3Mepshl,
YTO MPHUBEJIO K HAOIIOJaeMOMY HaMH O0raToMy pa3HOOOpa3HIo MIPHUPOIHI.

Conneunast cuctema corjacHo Jlekaprty, mpeactaBiseT co0OiMl OIWH U3
TaKUX BUXpel MUPOBOM Mmarepuu. [InmaHeTsl HE UMEIOT COOCTBEHHOTO JBUKEHUS —
OHM JIBUXKYTCS, YBIEKAEMbIE MUPOBBIM BUXpEM. JleKapT BHEC M HOBYIO UACIO IS
OOBSCHEHUS TSHKECTU: OH CUWTAJ, YTO B BUXPSAX, BOSHUKAIOIIMX BOKPYT IUJIAHET
YaCTHUIIBI IABAT APYT Ha ApPyra U TEM BBI3BIBAIOT SIBJICHUE TSKECTH (HampuMep Ha
3emie). Takum o6pazom [lekapT, MepBBIM CTal paccMaTpUBaTh TKECTh HE Kak
BpPOXKAEHHOE, a KaK POU3BOJHOE Kau€CTBO TEJl.

Benukuii Hemerkuit yuensnii , ¢uiocod Mmmanymn Kant (1724-1804)
CO3/1aJl NEPBYI0 YHUBEPCAJIBbHYI0 KOHLEMIMIO 3BOJIIOLMOHUpYIOUe BcenenHol,
o0OraTuB KapTHHY €€ pOBHOM CTPYKTYphl U MpeicTaBisili  Bceenennyro



O0eckoHeyHOU B 0co00M cmbiciae. OH 000CHOBaN BO3MOXHOCTU U 3HAYUTEIHHYIO
BEPOSATHOCTh BOBHUKHOBEHUE TaKOW BCENEHHON MCKIIOYUTENIBHO MOJ AEHCTBUEM
MEXaHUYECKUX CHUJ MPUTSHKEHUS W OTTAJKMBAHUS M TOMbBITAICA BBISICHUTH
JTaJpHEHIy0 cyap0y 3ToMl BceneHHOM Ha Bcex €€ MacITaOHBIX YPOBHSAX —
HA4YMHAas C IUIAHETHOM CUCTEMHBIX U KOHYasi MUPOM TYMaHHOCTH.

OWHIITENH COBEPIIMJ PAUKAIBHYIO HAYYHYIO PEBOJIIOLIMIO, BBEIS CBOIO
TEOPUI0 OTHOCHTEIBHOCTU. OJTO OBIIO CpPaBHHUTENBHO IIPOCTO, KaKk U BCE
reHraiibHoe. EMy HE NIpunuiocs NpenBapUTENbHO OTKPBITH HOBBIE SIBJICHUS,
YCTAaHOBUTh KOJIMYECTBEHHBIE 3aKOHOMEPHOCTU. OH JHIIb Al TPUHIUIHAIBHO
HOBOE OOBSICHEHHE.

OWHINTEHH  packphuUl  Oojiee  TIIYyOOKHMH  CMBICT  YCTAHOBJICHHBIX
3aBUCUMOCTEH, d(PPEKTOB yXkKe CBA3aHHBIX B HEKYIO (DH3UKO-MaTEMaTHYECKYIO
cucremy (B Bujae mocrtyiatoB IlyaHkape). 3aMeHHMB B JIaHHOM ClIydae TEOPHIO
a0COJIFOTHOCTHU MPOCTPAHCTBA U BPEMEHU UJIeH UX OTHOCUTENIbHOCTH «llyaHkapey,
KOTOPYIO TENEph YXKE HE CBSA3BIBAIM C HjEeil aOCOIIOTHOrO B MPOCTPAHCTBE,
aOCOJIOTHOM  cHCTeMbl oOTcuera. Takoil MepeBOpOT CHUMAl OCHOBHOE
MIPOTUBOPEYME, CO3/IABABIIEE KPU3HCHYIO CHUTYallMl0, B TEOPETHYECKOM
OCMBICIICHMM JI€UCTBHUSA. bonee TOro OTKppUICS NOyTh I JaJdbHEUIIEro
MIPOHUKHOBEHUS B CBOMCTBA M 3aKOHBI OKPYXKAIOIIET0 MUPA, HACTOJILKO ITyOOKO,
YTO caM DWHIITEHH HE Cpa3y OCO3HAJ CTEIEHb PEBOJIIOIIMOHHOCTH CBOEH UJICH.

B craree ot 30.06.1905 1., 3amoKuBIIEd OCHOBBI CIIEIIUATBHON TEOpUU
OTHOCHUTEJIIPHOCTH DWHINTEHH, 0000Ias MPUHIIUIIBI OTHOCHTEIBbHOCTH [ ammes,
MPOBO3IJIAaCUJI PABHOIPABUE BCEX MHEPUUAIBHBIX CHCTEM OTCUETAa HE TOJBKO B
MEXaHUUYECKHUX, HO TAKKE IEKTPOMArHUTHBIX SIBJICHUN.

CneunanbHasi UM 4acTHAg TEOPHUSI OTHOCUTEIbHOCTH DUHILITENHA SIBUJIACH
pe3yapTaTtoM 00001IeHusT MexaHuku [anuiess W dJaeKTpoauHaMHKA MakcBeria
Jlopenna. OHa ONMMCHIBACT 3aKOHBI BCeX (DM3MUYSCKHUX IMPOIECCOB IMPH CKOPOCTSIX
JBMDKCHUST OJIM3KUX K CKOPOCTH CBETA.

BrniepBble mpUHIMIIHAIBLHO HOBBIE KOCMOI'OJIOTUYECKHE CJEICTBUE OOIIeH
TEOPUH OTHOCUTEITBHOCTH PACKPBUIT BBIIAIOIIUICS COBETCKHI MaTeMaTuK U (PU3HK
— Teopetuk Anekcanap Opuaman (1888-1925 rr.). Beictynus B 1922-24 rr. oH
PACKpPUTHKOBAJI BBIBOABI DWHILITEMHA O TOM, 4TO BCejaeHHass KOHEYHAa U HUMEET
dbopMy UYETBIPEXMEPHOTO MWJIMHApPA. DUHINTEHH clenad CBOM BBIBOJ MCXOJs U3
MPEAIONIOKEHUsT O CcTaluoHapHOCTH BcenenHol, HO @puaman IOKasall
HEO0OOCHOBAHHOCTh €TI0 UCXOJHOIO MOCTYATa.

O@Opuaman npusen aBe moaenu BceenmenHon. Beckope 3Tu mojenu Hamum
YAUBUTEIHHO TOYHOE TMOATBEP)KICHUE B HEMOCPEACTBEHHBIX HAOIIOACHHIX
JBIKCHUHN JaNEKUX TATAKTUK B 3(QPEeKTe «KpaCHOTO CMEIICHUs» B UX CIIEKTpax.

Otum @puamaH J[A0Kaszajd, 4YTO BEHIECTBO BO BceneHHON HE MOXKET
HaxoauTcs B mokoe. CBonMH BhIBOJaMU DpuaMaH TEOPETHUYECKU CITOCOOCTBOBA
OTKPBITHUIO HEOOXOAMMOCTH TJ100aIhHOM 3BOIONNK BeeneHHo.



CymiecTByeT HECKOJIBKO TEOPUM 3BOIOLMH: Teopus mNyJabCHUpYIOLIEH
BceneHHON yTBEpKAAeT, YTO HAll MHUP IPOU3OLIEN B PE3YJIbTATE I'MI'AHTCKOIO
B3pbiBa. Ho pacmmpenue BceneHHOW He OylIeT MpPOJOJIKATBCS BEYHO, T.K. €T0
OCTaHOBUT I'PABUTALIAS.

Ilo 3Toli Teopun Hama BcenenHast pacmupsieTcss B TedeHuu 18 mipa. jet
CO BpEMEHH B3pbIBa. B OyayiieM pacmmpeHue TMOJHOCTBIO 3aMEIUTCA |
IIPOM30MIET OCTAaHOBKA, 4 3aT€M OHA HAYHET CXKUMATBCA N0 TEX IMOp MOKa
BEILECTBO OISTh HE COKMETCS U IIPOU30MIET HOBBIA B3PBIB.

TCOPI/I}I CTAIMOHAPHOT'O B3pbIBA:. COIJIACHO el BceneHHas He UMeEET HE
Ha4dajla, HC KOHIIA. Ona Bce BpCM:A HpI/I6I>IBa€T B OJHOM H TOM KC COCTOsSHHH.
[TocTossHHO nacT 06pa30BaHI/IC HOBOI'O BOJOBOPOTA, YTOOBI BO3MECTHTH BCIICCTBO
YAAIOMUMHACA TaJIaKTHKaMH. Bor mo »tou IMIPUYINHC Bcenennas BCCTraa
OJHMHAaKoOBa, HO CCJIK BCGHGHH&H, Ha4dalio KOTOpOﬁ IIOJIOKUJI B3PLIB 6y,£[eT
pacuiupATCAa 10 6GCKOH€‘1HOCTI/I, TO OHA ITIOCTCIICHHO OXJIAaJUTCA U COBCCM YI'aCHCT.

Ho noka vy oHA U3 3TUX T€OpU HE JI0Ka3aHa, T.K. HA JaHHBIA MOMEHT HE
CYIIECTBYET HU KaKUX TOYHBIX JOKA3aTEIBCTB XOTS OBl OHOM U3 HUX.

OTKpBITHE MHOTOOOPA3HBIX MPOIIECCOB ABOJIONUN B Pa3IMIHBIX CHCTEMax
U TellaX, COCTABISIOMMX BCeJIeHHYI0, MO3BOJIMIO H3YYHTh 3aKOHOMEPHOCTH
KOCMHUYECKOW SBOJIIOIIMHM Ha OCHOBE HAOIOJATECILHBIX JaHHBIX U TCOPETHUSCKUX
pacyeTos.

B kadecTBe OHOM M3 BaXKHEUIIMX 3a]1a4 PAcCMATPUBACTCS ONPEICIICHUE
BO3pacTa KOCMHUYECKHX OOBEKTOB M UX cHUCTeM. llockoiibKy B OOJBIIMHCTBE
Clly4aeB TPYAHO PEIIUTh, YTO HYKHO CUMUTAaTh M MOHHUMATH MOJ «MOMEHTOM
POKIEHUS»TENA WIN CUCTEMBI, TO YCTAaHABIMBAs BO3PACT XapAKTEPUCTUKU UMEIOT
BBHJ1Y JIBE OLICHKHU:

Bpemsi, B TedeHHH KOTOPOTO CHUCTEMA YK€ HAXOAHUTCS B HaOIIOJaeMOM
COCTOSIHUU.

IlonHOE BpeMs XKHW3HM JAHHOM CHCTEMBI OT MOMEHTAa €€ TOSBIICHUS.
O4eBUIHO, YTO BTOPAsI XAPAKTEPUCTHUKA MOKET OBITh MOTyYeHa TOJIBKO HAa OCHOBE
TEOPETUYECKUX PACUETOB.

OOBIYHO TEpBYIO M3 BBICKA3aHHBIX BEJIMYMH HA3bIBAlOT BO3PACTOM, a
BTOPYIO — BPEMEHEM KU3HH.

dakT B3aMMHOTO YIQJICHHS TalaKTHUK, COCTABJISAIONIUX METaraJlaKTHKH
CBUJIETEIBCTBYET O TOM, YTO HEKOTOpPOE BpeMs TOMY Ha3aJl OHA HAaXOJWJIACh B
KAQUECTBEHHO MHOM COCTOSHHHU U ObljIa 00JIee TUIOTHOM.

HaubGonee BeposiTHOe 3HaueHHWE MOCTOSHHOW XabOma (koadduimeHTa
MPONOPLUHUOHAIBHOCTH, CBS3BIBAIOIIETO CKOPOCTU YJAJEHUS BHETATAKTUYECKUX
OOBEKTOB M pPACCTOSIHUE JI0 HUX cocTaBistomee 60 Km/Cek — Meramapcek),
MPUBOJUT K 3HAYCHUIO BPEMEHH PACIIMPEHUS METaraJakTUKH 0 COBPEMEHHOTO
cocTtostHus 17 mup. jer.



W3 Bcex BBIIENEPEUUCIEHHBIX U TEX JOKA3aTeNbCTB, KOTOPHIE HE BOILIU B
MO pedepaT wu3-3a CBOEH TPOMO3JKOCTH U MaTeMaTUYECKO-(PU3NYECKOU
CIIO)KHOCTM  MOXXHO C  YBEPEHHOCTBIO  CJAelaTh  BbIBOA:  BceneHHas
HBOJIIOLIMOHUPYET, OYpHBIE MPOLECCHl MPOUCXOAUIN B IMPOLUIOM, MPOUCXOAST
ceituac u OyyT MPOUCXOIUTH B OYAYIIEM.

[IpoOnema >kM3HU B KOCMOCE — OJHA M3 Hauboyee yBJIEKAaTEIbHBIX U
NOMYJISIPHBIX MpoOJieM B Hayke 0 BceneHHoi, KoTopasi ¢ JaBHUX MOP BOJIHYET HE
TOJIBKO YYEHbIX, HO W Bcex mwonen. Eme Jx. bpyno m M. JlomoHOCOB
BBICKA3bIBAIM  IPEANOJIOKEHHE O MHOXXECTBEHHOCTH OOHMTAEMBIX MHPOB.
N3ydeHnue xu3HU BO BeeneHHOM — 0J1HA U3 CIIOKHENIINX 3a/1a4, ¢ KOTOPOU KOTa-
JI1M00 BCTPEYAIOCh YEJIOBEUECTBO. Peub UAET O ABJIEHUH, C KOTOPBIM CTAJIKUBAIOCH
YeJI0BeYeCTBO. Peub MIIET O SABICHHM, C KOTOPBIM JIIOIAM IO CYLIECTBY €IIE HE
IIPUXOIMIIOCH HEMTOCPEACTBEHHO CTAJIKUBATHCS. Bce JaHHBIE O KU3HU BHE 3EMIIH,
HOCST YHUCTO TUIOTETHYECKUH Xapakrep. lloaTtoMy riay0okuM ucciaeaoBaHUSIM
OMOJIOTMYECKUX 3aKOHOMEPHOCTEW M KOCMUYECKUX SIBJICHUI 3aHUMAETCS Hay4dHas
JUCLUIUINHA — «3K300HATOTUS».

Tak uccienoBanusi BHE3EMHbBIX, KOCMUYECKHX (DOPM KU3HHU MOMOTIIO OBl
YEJIOBEKY, BO MEPBBIX, MOHATH CYIIHOCTh XKU3HU, T.€. TO, YTO OTIUYAET BCE KUBBIC
OpraHu3Mbl OT HEOPraHWUYECKOM MPUPOJABI, BO-BTOPHIX, BBIACHUTh IYTHU
BO3HUKHOBEHHUS W Pa3BUTHUS >KU3HU M, B-TPETHHUX, OMNPEICIUTh MECTO U POJib
yenoBeka BO Bceenennoil. Ceilyac MOXHO CYMTATh JOCTATOYHO TBEPAO
YCTAaHOBJICHHBIM, 4YTO Ha Halled COOCTBEHHOW IIJIaHETE >KW3Hb BO3HUKIA B
OTHAJICHHOM  IMPOLUIOM U3  HEXKHBOW, HEOPraHMYECKOW MaTepuud IpHU
ONPENEIICHHBIX BHEIIHUX YCIOBUAX. M3 ymcna 3TUX yCIOBUM MOXHO BBIJEIIUTH
Tpu raaBHbIX. [Ipexne Bcero, 3To NpUCYTCTBUE BOJBI, KOTOpas BXOAUT B COCTaB
JKUBOTO BEIIIECTBA, KMBOW KIIETKH. BO-BTOpBIX, HajguM4Me ra3oBod aTtMocdepsl,
HE0OXOMMMOW I Ta30BOro oOMeHa opraHu3Mma ¢ BHemHei cpemoi. [Ipasna,
MOKHO IIpeICTaBUTh cebe W Kakylo-1u0o HHYyI0 cpeny. TperbuM ycioBuem
SBJIIETCS. HaJMYMEM Ha TOBEPXHOCTH JAHHOIO HEOECHOro Tejla IMOAXOASIIEro
JuanasoHa Temreparyp. Takke HeoOXOoJIMMa BHEIIHSS SHEpPrusl JJis CHUHTe3a
MOJIEKYJIbl >KMBOTO BEMIECTBA M3 HCXOAHBIX OPraHUYECKHX MOJIEKYJl SHEprus
KOCMUYECKHX Jy4yed, WM yJabTpadHOJIETOBOM paAvallil WM  DHEPrus
DNEKTPOHHBIX pa3psAoB. BHEWIHsS »HEprus HyKHAa W U [OCIEAYIOLIEH
KU3ZHEEATCIbHOCTH  JKMBBIX  OpPraHuW3MOB. YCJIOBHUS  HEOOXOOUMBbIE  JJiA
BO3HUKHOBEHUS KU3HHU, B CBOE BpEMsl CIIOKHWJIACh €CTECTBEHHBIM ITYTEM, B XOJIE
DBOJIOLMM 3€MJIM, HET TAaKMX OCHOBAHUM CYUTATh, YTO OHU HE MOTYT
CKJIAJbIBaThCSl M TPOLIECCE Pa3BUTHUSI JPYTMX HEOECHBIX Tell. BbhUIo BBIIBUHYTO
MHOECTBO THUIOTE3 MO 3ToMy moBoay. Axkanemuk A.M. OnapuH, cuurtaer, 4yto
KU3Hb JIOJDKHA Obla TOSBUTHCS TOT/A, KOTJIAa TOBEPXHOCTh HAIEH ITUTAHETHI
npecTaBisiiia co0oi crutomHon okean. B pesynbrare coenunenuss C2CH 2 u N2
BO3HHMKJIM MPOCTEHIINE OPraHMYECKHE COECIUWHEHUs. 3aTeM B BOAAaX MEPBUYHOIO



OK€aHa MOJIEKYJbl ATHUX COCAMHCHHM, OOBECIUHWUINUCH W YKPEMUJINCh, 00pa3ys
CJI0’KHBIM PAcTBOP OPraHUYECKUX BEILIECTB HA TPETbEU CTaAUU U3 ITOU CpEelbl
BBIJICJIMJINCH KOMIUIEKCHI MOJIEKYJI, KOTOPBIE U JaJd HA4aJlO NEPBUYHBIM >KUBBIM
opranuzmaMm. Opo u DeceHKOB 3aMETUJIH, YTO CBOCOOPa3HbIMU MEPEHOCUUKAMHU
€CJIM HE CaMOM KU3HH, TO MO KpailHell Mepe €€ UCXOAHBIX 3JIEMEHTOB MOTYT OBITh
KOMETbl W MeTeoputhl. OpHako, €ciM HEe BCTyNmarh B 00JacTh ONU3KYIO K
(daHTacTUKe, U OCTaBaThCS HA MOYBE JIMIIb JOCTATOYHO TBEPJO YCTAHOBJICHHBIX
HAay4YHBIX (AKTOB, TO MPHU TMOMCKAX YKUBBIX OPTraHU3MOB Ha NPYTrUX HEOCCHBIX
T€JIaX MBI JOJDKHBI MTPEXK/IE BCETO UCXOAUTh U3 TOTO, YTO HaM M3BECTHO O 3€EMHOMU
JKU3HU.

Uto kacaercss Hamed COJTHEYHOM CUCTEMBI, TO PA3JIUYHBIE €€ IJIaHETHI
JBIXKYTCSIT HAa pPa3HbIX paccTossHUAX OT CoJIHIA MU TOJY4YarT HEOJMHAKOBOE
KOJIMYECTBO COJHEYHOU »HEpruu. B cBsA3u ¢ 3TUM. B collHEUHON cHCTEME MOXKET
OBITH BBIJICJICH CBOCOOPA3HBIN TEIIOBOM MOSIC KU3HU, B KOTOPBIM BXOJAT 3eMl,
Mapc u Benepa, a taxke Jlyna Ha nepBbiii B3 pusndeckue yciaoBusi Ha JlyHe
MOJHOCTBIO HE MCKIIFOYAET BO3MOXKHOCTh CYIIIECTBOBAHMS KUBBIX OPraHU3MOB: Ha
Jlyne orcytcTBYeT atmMocdepHasi 000J04YKa, HET BOJbBI, TEMIIepaTypa U3MEHSETCS
or —-1500C mo +1300C, mnoBepxHOCTh JlyHBI mOABEpPraeTcsi IOCTOSSHHOU
OOMOapIMpOBKE METEOPUTAMH, KOCMHUYECKMMHU JIydaMH, YJIbTPapuoIETOBOMI
pagumanuer Conxua u T.o.. M moka MOXHO rajgaTe O TOM, CYLIECTBYET JIA B
MPUPOJIE€ BHICOKOOPTaHMW30BaHHBIE (OPMBI JKU3HU, CIIOCOOHBIE PAa3BUBATHLCA IMPHU
NnoAOOHBIX yCHOBUSIX. HCKIIOYEHHE MOTYT COCTABJATh JIMIIbL MHUKPOOBI U
OakTepuu, KOTOPhIC, KaK HU3BECTHO CIOCOOHBI MPHUCIOCAOIMBATHCS K CaMbIM
HEOJArompUsITHBIM ~ YCJIOBHSIM:  HarpeBaHWE U TIIYOOKOE  OXJIaXKICHUE;
yIbTpa(HOIETOBBIC U PAANOAKTUBHBIC U3ITYUYCHHS: UHTCHCUBHAS pajuanus | T.1.
B Hacrosiiee Bpems psifi YUEHBIX CUHUTAET, UTO Ha JIyHE MMEIOTCSI OpraHuyYecKue
BemecTtBa . OHM Morym o0pa3oBaThes 3/1eCh Ha 3ape cyliecTBoBaHus JIyHbI Uimu
OBITh 3aHECEHHBIMH METEOPHUTaMH . BBICKa3bIBAIOTCS TPEANONIOXKEHUS, YTO HaJ
cioeM JyHHoro rpyHTa (10M) pacmosyiokeH IeNblii MOIIHBIA CIOW CIIOXKHBIX
oprannyeckux coeauHenuil. Tak ke u Benepa, ecnim Ttemmneparypa Ha €€
MOBEPXHOCTH BBICOKA, TO HE CMOTPS Ha HAJIMUKUE aTMOCGEPHI , YCIOBUS JIJIs )KU3HU
Ha 2TOW TUIAHETE MAJIONPHUTOAHBI. ['0pa3no MepCrHeKTUBHEE B ATOM OTHOIICHUU
Mapc.

B Hamm qHM acTpOHOMOB MPEkKIIE BCETO UHTEPECYET BOMPOC O (PU3NIECKUX
ycioBusix Ha Mapce. JXKuBble opraHusMbl, OOWTAaOIMMEe Ha HEOECHOM Tele,
HENPEPBIBHO B3aUMOJECHUCTBYIOT C OKpyXKaromerd cpeaoul. Tak, Hampumep , Ha
MOBEPXHOCTH Mapca UMEIOTCS TeMHbIe TsATHA «Mops». OHHM MEHSIOT CBOIO
OKPacKy B COOTBETCTBHHM CO CMEHOW BpPEMEH Tojia. JTO SBJICHWE HAIOMUHAET
CE30HHBIC WM3MEHEHMsI I[BETa 3€JICHOM pacTuTenbHOCTH. ATMochepa Mapca
3HAYUTEIBHO Pa3psHKEeHa, yeM 3eMHast. B Bo3aymiHoN 0007104Ke MOpel 10 CUX MOp
He 00HApYKEH CBOOOIHBIN KUCIOPOI. B CBSA3HM ¢ 3TUM MOKHO MPEIOIOKHATH, UYTO
MapCHaHCKHUE PACTCHHs BBUICISIOT KHCIOPOJ HE B arMocdepy a B TOYBY, WU
YACPKUBAIOT €r0 B KOPHSAX, WIM PACTCHUH TaK MaJlo, YTO OHH BBIACIISAIOT
HEOOJIbIIIOE KOJIMYECTBO KHUCIOPOJa, YTOOBI €ro MOKHO ObUIO OOHApPYXHUTh C



3emun. Bona. 3BecTHO, uTO HA Mapce HET OTKPBITHIX BOJHBIX MOBepXHOCTENH. Ho
UCCIIEIOBATENN CUYMTAIOT, YTO HAa MOBEPXHOCTH IUIAHETHI BOJA €CTh: 00 3TOM
CBUJCTEIBCTBOBAIIO YMEHBIICHUE B BECEHHE-JIETHUM MEpPUOJbl OENbIX IIATEH,
noJisipHbIX manok. Ilpu tex ¢usmueckux yciaoBusX, CyllecTByroIuX Ha Mapce,
BOJIa B XKUJKOM COCTOSIHUM HaxOIWUTCA TaM He MoxeT. OHa JA0mKHA HEMEIJIEHHO
UCIIAPATHCS U 3aMepP3aTh OCEeNasi B BUJE TOHKOTO cios uHes. [loua cioii siba ninm
BEYHOM Mep3noThl. JKuakas Boma K€ MOXKET CyIIECTBOBaTh Ha 3HAYMTEIILHOM
riyoune. bbulo OTMEYeHO, 4YTO y MAapCHAHCKUX PACTEHHUH OTCYTCTBYET
XJIOpOQUIII, €ro 3aMeHseT KapaTHHOWJ, MUTMEHT KpacHoro mseta. OcoOsblii
MHTEPEC BBI3BIBAIOT MAapPCUAHCKUE KaHAJIbl. AMEpPHKAaHCKHUM acTpoHOM JloBemn
CUMTAET, YTO O3TO MPPUTAlMOHHAS CHCTEMA IOCTPOCHHAs pPa3yMHBIMHU
obutatensimMu Mapca. OHU BBITJISIIAT TEMHBIMU KUJIKaAMH HETIPABUIHLHON (HOPMBI U
LEMOYKaMHU OTAENbHBIX MATHbIIIEK. Ha nmpoTsokeHun aecsaTuineTuid Obul BhICKa3aH
LEJIBIA PSJT TUIIOTE3S:

30HBI PACTUTEIBHOCTH

OO6pa3oBaHusl TEKTOHHYECKOT'O XapaKTepa
TpelmuHbl B BEUHON MEP3JIOTE
Pe3ynbpTarhl y1apoB METEOPUTOB.

Ho Ha ocHOBaHMM TOJIBKO TMIIOTE3 BBIBOJBI AenaTh MpexaeBpeMeHHo. Ho
OeccropHO, YTO BEChbMa JIOOOMBITHBIE BBIBOJBI, K KOTOPHIM HPUBOAMUT TEOPHS
rpadoB: TIIATEIbHBIM CTATUCTUYECKUU aHANIM3 pa3IMYHbIX OOpa30BaHUW THUIA
CETEH, BCTPEYAIOLIMXCS B 3EMHBIX YCIIOBHSX, NPUBEJ YYEHBIX K BBIBOIY, YTO
MCKYCCTBEHHBIE CETH OTJIMYAKOTCS OT E€CTECTBEHHBIX B y3iax. MckyccTBeHHOro
IPOUCXOXKICHUS PE0OIAAAIOT y3/Ibl C YETHIPbMSI CXOJAIIMMHUCS JTUHUSIMH, a CETh
KaHajoB Mapca o0safaeT NpeuMyIecTBEHHO y3JIlaMu 4-TO MOPSAJIKA, CETh TAKXKe
OTJINYAETCS 3HAYUTEIBHBIM IPOLIEHTOM 3THX Y3JIOB; JACJIAI0T BBIICHEHHUE IIPUPOJIBI
3araJIoYHbIX ~MapCUAHCKUX MpeoOpa3oBaHMil emie Oojee  yBIeKaTeIbHOU
poOIEeMOi.
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