[’ AJIAKTUKHU

l"anakTHKa— TMTaHTCKAsl, TPAaBUTAlMOHHO-CBSI3aHHAs CUCTEMA U3 3BE3M U 3BE3HBIX CKOILJICHU,
MEX3BE3THOTO Ta3a U MUK, U TEMHOM MaTepun. Bce 00bEKThI B COCTAaBE rajJakKTUKH y4aCTBYIOT
B JIBUOKCHUH OTHOCHUTEIIBHO OOIIIEro EHTPa Macc.

["amakTHKM — Ype3BbIYAIHO NanéKue acTpOHOMHYECKHEe 00BEeKTHI. PaccTosHue 1o Gmmkaimmx
13 HUX NIPUHATO U3MEPATH B Meranapcekax, a 10 Jal€KuxX — B €JUHUIAX KPACHOI'O CMEILECHHUS Z.
HiMeHHO u3-3a yIaIEHHOCTH Pa3INuUTh Ha HEOE HEBOOPYKEHHBIM I71a30M MOKHO BCETO JIUIIIb
TPHU U3 HUX: TYMaHHOCTb AHIpomebl, bonbinoe u Manoe Maremnanossr O0i1aka.

Pazpemnts n300paxeHue qpyrux rajakTHK 0 OTAENbHBIX 3BE3] HE yaBaJIOCh BIJIOTH /10
Hauana XX Beka. K Haganmy 1990-x roqoB HacuuTsiBaioch He 6osee 30 rajakTuk, B KOTOPBIX
yJla0Ch YBUIETh OTAEIbHBIE 3BE3/IbI, U BCE OHU BX0oAWIM B MectHyto rpynmny. [Tocie 3amycka
KOCMHYECKOT0 TeJlecKoma «Xab0m» 1 BBoAa B CTpoid 10-MeTpOBBIX HA3E€MHBIX TEJIECKOIIOB
YHCJI0 TATAKTUK, B KOTOPBIX YAl0Ch PA3JIMYUTh OTAEIbHBIE 3BE3/IbI, PE3KO BO3POCIIO.

Kocmuueckuii Tesneckon «Xab01» — aBTomMaTuyeckas oocepBaTopusi Ha OpOUTe BOKPYT 3eMIIH,
Ha3BaHHas B 4ecTh DaBuHA Xa006ima. Teneckon «Xab6m» — coBmecTHbIN npoekT HACA n
EBpomnelickoro KoOCMU4eCKOro areHTCTBa; OH BXOAUT B uMcio bonbmmx oocepBaropuit HACA.

[To xnaccudukanuu, npeaioxeHHon Xab010M, B 1925 roay cyiecTByIOT HECKOIbKO BHIOB
TaJIaKTHK:

annuntuaeckue(E),
nuH3000pa3HbIe(S0),
cupanabHbie(S),
HernpaBuibHbIe (Ir).

OJIUNTHYECKUE TATaKTUKU - KJIACC TaJaKTUK C YETKO BBIPaXXEHHOU c(eprUuecKOil CTPYKTYpol 1
YMEHBIIAKOLIENCS K KpasiM sIpKOCTbI0. OHU CPaBHUTEIBHO MEAJIEHHO BPAIAKOTCS, 3aMETHOE
BpallleHrue HaOII0JaeTCsl TOJIBKO Y FAIAKTHK CO 3HAYMTENbHBIM CKaTHeM. B Takux rajakTukax
HET IbUIEBOM MaTE€pPUU, KOTOpas B T€X TAJIAKTUKAX, B KOTOPBIX OHA UMEETCS, BUHA KaK TEMHBIE
MI0JIOCHI Ha HETIPEPHIBHOM (poHE 3BE3/1 raslakTUKH. [103TOMY BHEITHE 3JUIMIITUYECKU € TaTaKTUKH
OTJIMYAIOTCS APYT OT APYyra B OCHOBHOM OJJHOM 4€pTO — OONBIINM UM MEHBILIUM CKATHEM.

Jlomst SIIMNTHYECKHUX TaJaKTUK B OOIIEM YKCIIe TaJaKTUK B HAOII01aeMOM YaCTH BCEICHHOM —
0K0JI0 25 %.

CrnupanbHble TATAKTUKA— OJIMH U3 OCHOBHBIX THIIOB rajJlaKTUK, Pa3HOBUIHOCTh TAJIAKTUK
B MIOCIIEOBATEIHHOCTH Xa001a, KOTOPBIE XapaKTePU3YIOTCS CIEAYIOIMUMHU (HU3HUECKUMU
CBOMCTBAMM:
e 3HAYUTEJIBHBIA CYMMApHbINM BpallaTeabHbIi MOMEHT;
e COCTOST U3 IEHTPATHLHOTO Oayka (TOYTH CHEPUIECKOTO YTOIIICHHS ), OKPY>KEHHOTO
JIUCKOM:
e OammK UMEET CXOCTBO C UTUNTHIECKON TaJaKTUKOM, COAEpIKaIe MHOKECTBO
cTapbIX 3BE311 — Tak HaspiBaeMoe «Hacenenue I[I» —u
HEPEIKO CBEPXMACCUBHYIO YEPHYIO JBIPY B LIEHTPE;
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e JIUCK SIBIISICTCS TUIOCKUM BPAIIAIOIIIMCS 00pa30BaHUEM, COCTOSIIIUM

U3 MEX3BE3IHOTO BellecTBa, MoJoIbIX 3BE31 «Hacenenus [» nupaccesHHbIx

3BE3HBIX CKOIJICHUM.
CnupanbHble ralakTUKU Ha3BaHbI TaK, IOTOMY YTO UMEIOT BHYTPH AMCKA SIpKHE pyKaBa
3BE3THOTO MPOUCXOKACHUS, KOTOPBIC MTOYTH JIOTAPU(PMUIESCKH MPOCTUPAIOTCS U3 OalKa
(moutu chepruuecKoro yTONIIEHUs B IIEHTpe TajakTuku). CrupanbHble TaJaKTUKA UMEIOT
[EHTPATHHOE CTYIICHHE U HECKOJIKO CITUPATLHBIX BETBEH, UM PyKaBOB, KOTOPHIC UMEIOT
roxy0oBaThIi IIBET, TAK KaK B HUX MPUCYTCTBYET MHOT'O MOJIOABIX TUTAHTCKUX 3BE3/. DTU
3BE3/IbI BO30YKIAOT cBeueHHEe TU(PPY3HBIX Tra30BbIX TYMaHHOCTEH, pa30pOCaHHBIX BMECTE C
MBUIEBBIMH 00JIaKaMU BJIOJIb CHUPATIbHBIX BeTBeH. [IUCK criupaibHON raJlakTUKU OOBIYHO
OKpYXEH 00NBIINM chepornIaabHBIM Tallo (CBETSAIICECS KOJIbII0 BOKPYT O0OBEKTA; ONTHYCCKUI
(dbeHOMEH), COCTOAIIUM U3 CTapbIX 3BE3] BTOPOro MOKOJIEHUs. Bee criupalibHble ralakTHKU
BPAIAIOTCS CO 3HAYUTEITHHBIMU CKOPOCTSIMH, ITO3TOMY 3BE3/Ibl, MBUIH U a3kl COCPEAOTOUCHBI Y
HUX B y3KOM aucke. OOuire ra3oBbIX U MMbUIEBBIX 00JIAKOB U MPUCYTCTBUE IPKUX TOTYyOBIX
TUTaHTOB TOBOPUT 00 aKTHUBHBIX MPOIIECCAX 3BE31000PA30BAHMSI, TPOUCXOSIINX B CITUPATHHBIX
pyKaBax 3THX T'aJlaKTHK.

MHorue cniipanbHble TaTaKTUKUA UMEIOT B IIEHTPE MepeMbIuKy (0ap), OT KOHIIOB KOTOPOI
OTXOJST cnupaibHble pykaBa. Hama ["aiakTka Takske OTHOCUTCS K CIMPAJIbHBIM TaJIAKTHUKAM C
MEPEMBIYKOM.

JInH3000pa3Hble TaJIAKTUKYU - 3TO IPOMEKYTOUHBIN THUIT MEKIY CIIUPAIbHBIMU U
IUTMIITUIECKUMU. Y HHUX €CTh OalIXK, Tajo U TUCK, HO HET CIIUPAJILHBIX PyKaBoOB. VX mpuMepHO
20% cpenu Bcex 3BE3JHBIX CUCTEM. B 3THX rajakTukax sipkoe OCHOBHOE T€JIO - JINH34,
OKPYXEHO cJ1a0bIM opeosioM. MHoraa nmuH3a UMeeT BOKPYT ce0s KOJIbIIO.

HenpaBuiibHble ralakTUKU — 3TO TaJaKTUKU, KOTOPbIE HE OOHAPYKUBAIOT HU CIIUPAIILHON HU
AIUTMIITUYECKOM cTpyKTyphl. Halle Bcero Takue raJJakTHKA UMEIOT XaoTHUHYIO (opMy 6€3 SIpKo
BBIPKEHHOTO s1/Ipa ¥ CHUPAIBHBIX BETBEH. B MPOIIEHTHOM OTHOIIEHUH COCTABIIAIOT OJIHY
YETBEPTh OT BCEX T'AJIAKTUK. bOIBIIMHCTBO HEMPABUIIBHBIX IAJIAKTUK B IIPOLLIOM SBJISIIACH
CHUPATBLHBIMU WM JUITUITUYECKUMHU, HO ObUTH Ae(OpPMHUPOBAHBI IPaBUTALIMOHHBIMU CHUJIAMH.

CnekTp raJakTuku

CriexTp rajakTUK CKJIaJbIBAETCS U3 U3ITyUEHHS BCEX COCTaBIAIOIMX €€ 00beKTOB. CIEeKTp
CPEIHECTaTUCTUYECKON raJlakTUKU UMEET JBa JIOKAIbHBIX MakcuMyMa. OCHOBHOM HCTOYHHK
U3ITy4EHUS] — 3TO 3BE3/1bl, MAKCUMYM MHTEHCUBHOCTH M3JIy4€HHUS OOJBIIMHCTBA U3 HUX
HAXOJHTCS B ONTHYECKOM JiHaria3oHe (mepBblii MakcuMyM). OOBIYHO B rajlaKTUKE MHOTO IbLIH,
KOTOpasi MOIJIOMIAET U3yYEHHE B ONTHYECKOM JHara30oHe U Nepen3ydaeT ero B MHPpaKpacHOM
nuarnaszone. OTcro1a BTOPO MakCUMyM — B HH(paKpacHou oomactu. Eciau cBeTHMOCTh B
ONTUYECKOM JIMana3oHe MPUHSATH 3a €IUHUILY, TO HaOJII0aeTcs Cielyromiasi 3aBUCUMOCTh
MeX/1y HICTOYHUKaMH U TUIIAaMU U3JTy4EHHUS:

OTtHocuTenbHAsA

I[nana3on OCcHOBHbBIE HCTOYHHKH N3JIy4YeHust
CBETHUMOCTD

AKTHUBHBIE SI7Ipa HEKOTOPBIX TAIAKTUK; UCTOYHUKH,
I'amMma <10™* JAOIIME OAUHOYHBIE KOPOTKUE BCIUIECKU U3JIYYECHUS
(HEUTpPOHHBIE 3BE3/IbI, YEPHBIE BIPHI)
AKKPEIMOHHBIE JUCKHU TECHBIX IBOMHBIX CUCTEM; TOPSTUUI
ras; akTUBHBIC f]Ipa

Penrrenosckuii 10 °—10*

Ontuueckmii |1 3BE3/1bI PA3IMYHON TEMIIEPATYPhl; OKOJIO3BE3THBIE
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nelIeBbIe gucky B Ommkaeit UK ob0macT; sMHUCCHOHHOE
u3nydenue rasa B oonactsax H Il ot YO no UK.

Mex3BE3/THAs MTBLTh, HATPETAs CBETOM 3BE3]1; B HEKOTOPHIX
Hanéxuit UK 0,5—2 rajakTUKax aKTUBHBIC JIpa U MbLJIb B OKOJIOAIEPHBIX
JIMCKaX, OXBA4CHHBIX 3BE371000pa3oBaHUEM

CHHXPOTPOHHOE H3JTydeHHUE PEIATUBUCTCKUX JICKTPOHOB
13 FaJIAKTHYECKOTO JINCKA WM aKTUBHOTO sIJIpa FaJIAKTHKH;

Pammo 10210 OCTaTKH CBEPXHOBBIX,TEIIOBOE H3NIydeHue oonacreit H 11,
SMHUCCHOHHBIC paguouHui H I 1 pa3inuaHbIx MOJIeKyIT
MEK3BE3IHOI0 rasza

Bo3HHKHOBEHHE raJaKTHK — IOSIBJICHUE KPYITHBIX IPaBUTALlMOHHO-CBA3AHHBIX CKOIUICHUN
MaTepuy, UMEBLIEE MECTO B NAIEKOM IpouuioM Beenennoit. Ha naHHbI MOMEHT
YZIOBJIETBOPUTEIBHON TEOPUH BOZHUKHOBEHUS U 3BOJIIOLMY FAIaKTUK HE cyliecTByeT. EcTh
HECKOJIbKO KOHKYPUPYIOIIHUX TEOPH, 0OBACHSIOLIUX 3TO ABJICHUE, HO KaXKasi UMEET CBOU
cepbE3HbIe IPOOIEMBI.

XynoxecTBEHHOE TpeJiCTaBIeHIe HAOMIOIeH s TaJlaKTUK paHHel BeenenHoit.

Teopyy BOBHUKHOBEHMS TAJIAKTHK:

Hepapxuyeckas Teopus

CornacHo MepBoi, MOciie BOSHUKHOBEHUS MTEPBBIX 3BE3/] BO BeelmeHHOM HayaIicst mpoLecc
TpaBUTAaIMOHHOT'O O6’Be)II/IHeHI/I$I 3Bé3}1 B CKOIUICHUA U OaJIE€ B IraJIaKTUKH. B MOCJIICAHESC BPpEMA
3Ta Teopus MocTaBiieHa MoJ] coMHeHue. COBpeMEHHbBIE TEJIECKOIIbI CIIOCOOHBI «3arITHYTh)» TaK
JTAJIEKO, YTO BUIAT OOBEKTHI, CYIeCTBOBABIIHE MPUOIH3UTENbHO Yepe3 400 ThIC. JIeT mocie
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Bbonbuioro B3psiBa. OGHAPYKUIOCH, UYTO HA TOT MOMEHT YK€ CYIIECTBOBAIN
chopMupoBaBIrecs ranakTuky. [Ipenmnonaraercs, 4To MeX,1y BOSHUKHOBEHHEM MEPBBIX 3BE3]1 U
BBIIIIEYKA3aHHBIM IIE€PUOJIOM pa3BUTHsI BceneHHOM Mponuio CIMIIKOM Majlo BpEMEHH, U
raJIakTUKH CPOPMUPOBATHLCS HE YCHENU Obl.

Nupasunonnas Teopus

Jpyras pacnpoctpanéHHas Bepcusi 3akiitouaeTcs B cieayroeM. Kak u3BectHo, B BaKyyme
MOCTOSTHHO MTPOUCXOJISAT KBaHTOBBIE (hiykTyaruu. [Iporcxoanau oHU U B caMOM Hauase
cyiecTBoBaHus Beenennoil, koraa mén nporecc MHPIAUUOHHOTO paciuupenus BeeneHHoM,
pacIIMpeHHs CO CBEPXCBETOBOM CKOPOCTHIO. DTO 3HAUUT, YTO PACIIUPSUIUCH U CAMH KBAaHTOBbBIE
uIyKTyarmu, mpraéM 10 pasmepos, BoamoxkHo, B 10'°%? pas npesbimatomyx HadansHsii. Te 3
HUX, KOTOPBIE CYIIECTBOBAIA B MOMEHT IpeKpaleHus: HHPIISILUU, OCTATIUCh «Pa3ayThIMU» U
TakKUM 00pa30M OKa3aJIKUCh MEPBBIMU TATOTEIONIMMH HEOJHOPOIHOCTAMHU BO BeeneHHoi.
[Tomryuaercs, uto y Marepuu Obu1o nopsiaka 400 ThiC. JIeT Ha TPAaBUTALIMOHHOE CKATHE BOKPYT
3TUX HEOJHOPOAHOCTEHN U 00pa30BaHUE ra30BbIX TYMAHHOCTEH. A Janiee Hayaics mpoiece
BO3HUKHOBEHUS 3BE3] U MIPEBpAICHHS] TYMAHHOCTEH B TaJITaKTUKH.

HeMHOro 0 HEKOTOpPBIX rajJakTUKAX:

Muieunslii [1yTh — cniupanbHasi TaJIaKTUKA ¢ IEPEMBIYKON, B KOTOPOW HAXOIATCS 3eMJld,
ConHeyHas cucTeMa U Bce 3BE3/1bl, BUIMMbIE HEBOOPYKEHHBIM IJ1a30M.

lanakTrka Anapomens! win TymMaHHOCTE AHAPOMENBI — CHUpaibHas rajakTHKa Tuna Sb.
bmxkaiimas k Mnegnomy [TyTu GonpInas ramakTuka, pacroaoKeHa B CO3BE3IUN AHIPOMEIHI,
yzajeHa oT 3eMJIM Ha paccTosiHUE 2,52 MIIH CB. TOAA.
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[anaktuka Yépusblit [11a3 — 0COOEHHOCTBIO ATOr0 0OBEKTA SBJIAETCS €r0 IPOUCXOXKACHUE U3
JIBYX CJIMIILIMXCS FAJIAKTUK C pa3HbIM HallpaBJIeHUEM BpallleHus. BenencrBue aToro
ra3oIblUIeBON AUCK BO BHYTPEHHEH 4acTH 0ObEKTa BPAIlAETCs B IPOTUBOIOJIOKHYIO CTOPOHY
OTHOCHUTEJIBHO BpAIIEHNsI 3BE3]1 M T'a3a HA €ro nepuQepuu.




[anaktuka ComMOpepo— crupaibHas rajJakTHKa B co3Be3uu JleBa Ha paccTOsIHUN 28 MITH

CBETOBBIX JIET OT 3emin. Kak mokasany mocieaHre NCCIIEA0BaHUsI 3TOI0 00BEKTa TEIECKOIIOM
Cnutiep, sSBJISETCS IBYMS rajlaKTUKaMU: TJI0CKasi COUpaJIbHasi HAXOIUTCSl BHYTPU
SIITUNITUYECKOM.

[anakTrka ['010BaCTHK — NEKYJspHAs CIIHpalibHAs TAJIAKTUKA C IEPEMBIUKOH, PacIioioKeHHAs
Ha paccTossHuH 0KoJ10 400 MUJIJTHOHOB CB. JIET OT 3eMJIM B HAIIpaBJICHUH Ha co3Be3nue [[pakoHa.
B HenanekoMm mponuiom rajiaktuka ['0J10BacTHK UCTIBITalIa CTOJIKHOBEHHE C IPYTOM raJIaKTUKOM,
YTO MPHUBEIIO K 00PA30BAHMIO JUTMHHOTO XBOCTA U3 3BE3 U ra3a. J[IMHHBIN XBOCT mpuaaeT
raJlakTUKE CXOJICTBO C FOJIOBACTUKOM, OTKY/Ia M IIPOU3OIILIO €€ Ha3BaHUE.

[Ipeamomnaraercsi, 4TO MPOU3OILIO TOOOBOE CTOJKHOBEHHE C HEOOIBIIONW HETIPABHIIbHON
raJIAKTUKOM, YTO MPHUBEJIO K B3AUMHOMY BBIOPOCY BelIeCTBa TalakTHK. Bo BpeMs 3TOro
CTOJIKHOBCHUA IMMPHUIIMBHBIC CUJIBI BI)I6pOCI/IJ'II/I u3 CHHpaHBHOﬁ TaJIaKTUKU 3Bé3I[BI, ra3 U IIbLIIb,
KOTOpBI€ C(hOPMUPOBAIIU IPKUH XBOCT.

OO0bekT Metionia — /Be B3aUMO/ICHCTBYIOIINE TalaKTUKH B co3Be3uu bonbias Mensenuiia,
HaxosIuecs Ha pacCTosTHUU 450 MIJTHOHOB CBETOBBIX JIET OT 3eMJTH. DTOT OOBEKT CUMTACTCS
pe3yNbTaTOM CTOJKHOBEHUS JABYX TaJaKTHK, COCTOSIINUM U3 KOJBIIEOOPa3HON TaTaKTUKU U
BBITSIHYTOU TAIAKTUKH-KOMIIaHbOHA. [Ipenmonaraercs, 4o 06pa3oBaBmiascst Mpu CTOJTKHOBEHHH
raJlakTHK yJapHasi BOJIHA CHadaja coOpana MaTepuio B IIEHTPE, a OTOM paclpocTpaHuiia e
00paTHO, 00pa30BaB KOJBIIO.



l"aslakTnka TpeyroJbHUKa— CIIMpaibHas FAIAKTUKA B cO3Be31uU TpeyroabHuKa. Tperbs no
BenuuuHe nocie ['anaktuku Angpomensl 1 Miednoro 1yt rajjakTuka MECTHOM rpynibl, B S—
10 pa3 menbiie Mneunoro ITytu no macce. Ilo auamerpy B 2 paza menbiie Mieunoro Ilytu u B
4 pa3a meHblIe ragakTuku AHapomenbl. E€ nuamerp — o0kos10 50 ThIC. CB. JIET COOTBETCTBYET
CpeHel BeJIMYMHE, TUITMYHOMN JJIsl CHIUPAIbHBIX TAJIAKTHK.

B ogHOM M3 €€ cnupalibHBIX pyKaBOB HAXOAUTCS SMUCCUOHHAS! TYMAHHOCTb MOIEPEYHUKOM
1300 cB. neT — kpynHeimas o0ocobaeHHass 00J1acTh 3B€3/1000pa30BaHMsl, TJ€ COCPEAOTOYEHO
6osee 200 3BE3A-TUIIEPTUTAHTOB.




