


I'araxruka (Ap.-rpeu. I'odagiog — Maeuneni [1yTh) — rpaBUTAIIMOHHO-CBA3AHHAS

CHCTEMA U3 3BE3A, MEHK3BESAHOIO ra3a, IBIAM M TEMHON Matepun. Bce oObekTH B
COCTABE TAAAKTHK YIACTBYIOT B ABIDKEHHHU OTHOCHTEABHO OOIIETO LIEHTPA MACC.

["araxkTHKI — 9pE3BBIYANTHO AAAEKHE OOBEKTHI, PACCTOSHUIE AO OAMZKAMIIIIX U3 HUAX
IIPUHATO U3MEPATH B MEIAITAPCEKAX, 4 AO AAAEKUX — B EAMHHUIIAX KPACHOTO

CMCITICHIIA.




M3 ncropun

B Aanexoit ADEBHOCTH AFOAW 3aMEYAAM HA HOYHOM HEOE IIPOTAHYBIIYIOCA YEPE3 BECH
HEOOCBOA OAEAHYIO CBETAINYIOCHA TTOAOCY. OHA HAITOMHHAAA UM IIPOAUTOE MOAOKO.
ITo Aerenae, B a1oM 3acAyra I'eper, crryckasimerics Ha 3eMArO. CBETAIIYIOCH TIOAOCY
Hazpaau Maegnemv [Iyrem. Ilorom, MEHOTO mO33KE, OAATOAAPSA HAOAFOACHUAM
l'aamaes, craAo U3BECTHO, 9TO MAeuHBIN [IyTh - 9TO MHOKECTBO AAAEKHUX U IIOTOMY
HeApKUX 3Be3A. OHU U CAUBAIOTCA B OAHO TYCKAOE CBEYEHHE. 10rAa BO3HHUKAA
TAIIOTE3a O TOM, 9TO COAHIIE, BCE BHAUMBIE 3BE3ABI, B TOM YHCAE H 3B€3ABI MAedgHOTO
[Tytu, mprHAAAEKAT K OAHOU OTPOMHOU CHUCTEME. [aKyIO CHCTEMYy Ha3BaAU
["anakrukont. . HazBanue 661A0 AaHO MMeHHO B yectb Maeunoro [ lyru: caoBo
"I"'arakTHKA" IIPOUBOIIIAO OT APEBHEIPEIECKOTO CAOBOCOYCTAHISA, O3HAYABIIICTO
"Moaouas copora". Vims marrrett 'araktuku Toxke TpuBrasbHOE - Maeunsiit [1yrs.
Paspermute n300pazkeHIE AO OTACGABHBIX 3BE3A HE YAABAAOCH BITAOTh AO HadaAa XX
Beka. K magaay 1990-x roaoB HacumnTeBarOCh He OoAee 30 raAakTHK, B KOTOPBIX
VAQAOCBH YBHAETD OTACABHBIE 3BE3ABL. [ locAe 3amTycKka KOCMITYECKOTO TEAECKOIIA
«Xa00A» u BBOAA B cTpO 10-METPOBBIX HA3EMHBIX TEAECKOIIOB YHCAO IAAAKTHK, B
KOTOPBIX YAAAOCHh PA3AMYUTH OTAEABHBIE 3BE3ABI, PE3KO BO3POCAO.




OTKpbITHE TAAAKTUK

Haes o Tom, aro Hara l'arakTuka He 3aKAIOYAET B CEOs BECh 3BE3AHBIN MUP U
CYIIIECTBYEOT APYIHE, CXOAHBIC C HEH 3BE3AHBIC CHCTEMBI, BIIEPBBIC OBIAA BBICKA3aHA
yaeHbIME U (purocodamu B cepeante 18 B. (D.CBeaenbopr B [lBerun, 11.KanT B
I'epmannm, T.Pait B Aarann) [Ipn usydennn Heba ¢ TEACCKOIIOM KPOME 3BE3A CEOA
OOHAPYKUBAAU €Ille HesICHbIC TyMaHHbIE TIATHA. VX Tak 1 HazBaam - "'TymanaocTH'. Co
BPEMEHEM, BBIACHHAOCH, YTO IIPUPOAA UX OTHIOAb HEOANHAKOBA. HekoTopere n3 Hux
OKA3AAHMCHh CKOIIACHUAMU 432 U IIBIAY, IPUHAAACIKAIITUMI Haren ['araktuke. Otr
ra30IIBIACBBIEC OOAAKA TAKIKE OTAHYAAUCH APYT OT Apyra. OAHAKO, OTAHYHE HEKOTOPHIX
TYMaHHOCTEH OT OCTAABHBIX OKa3aA0OCh OCOOCHHO Pa3uTEAbBHBIM.OHI ABUTAAUCH CO
CKOPOCTAMU HA IIOPAAOK OOABIIIIME, Y€M BCE THIIBI TyMaHHOCTEH. OAHAKABL,
HCCAEAYS OAHY U3 HUX - 1 YMAaHHOCTE AHADPOMEABI - DABUH Xa0OA CMOT €€ Pa3PEINTh
Ha OTAEGABHBIC 3BE3ABI K AOKA3aTh, YTO OHA ABAACTCA THTAHTCKUM UX CKOIIACHHEM, HE
ycTymarormumM 1o Macirrady Maegamowmy [lyru. Oka3aAoch, 9TO CYIIECTBYFOT 3BE3AHBIE
cucremsl, TOAOOHBIE ['arakTuke! Tenepp n3BECTHO, YTO OHU YAAACHBI HA MEAAHOHBI 1
MUAAUAPABL CBETOBBIX AET, HX YNCAO U3MEPACTCA MHOTUMU MHAAUAPAAMU, 4
Pa3HOOOPA3HUE ITOPAKAET PA3yM. TaKne TYMAHHOCTH, HE MYAPCTBYS AYKABO, HA3BAAW
rAAAKTHKAMIL.




OBIILIME CBONCTBA TAAAKTUK

["'aAaKTHKHI — CAOXKHBIE IIO COCTABY U CTPYKType cucreMbl. Camble MAACHBKHE U3 HUX 1O
YHCAY 3BE3A COIIOCTABUMBI C OOABIITUMU 3BE3AHBIMU CKOIIACHUSAMU B HAITICH
["anakTHKE, OAHAKO IIO pPa3MEpPaM OHH 3HAYUTEABHO HX IIPEBOCXOAAT: AHAMETD AQKE
CaMBIX MAACHBKHUX I'AAAKTHUK COCTABASET HECKOABKO TBICAY CB. A€T. Pazmepsr
TUTAHTCKUAX TAAAKTHK B COTHU pa3 OOAbIIE. ['aAakTHKN HE UMEIOT PE3KUX IPAHULL, UX
APKOCTD IIOCTEIIEHHO CIIAAAET C YAAACHHEM OT LIEHTPA HAPYIKY, IIOITOMY IIOHATHE
pasMepa He ABAAETCH CTPOrO OIIPEeACACHHBIM. CBETHMOCTD TAAAKTHK (T.€. IIOAHAS
MOIITHOCTD U3AYYECHUA) MEHACTCA B €IIIE OOABIIINX IIPEACAAX, UEM UX pa3Mep. Jr1a
BEAUYHHA IIPIMEPHO COOTBETCTBYET OOIIEMY KOAMYECTBY 3BE3A B I'AAAKTHKE HAH €€
moAHOU Macce. CBETUMOCTD TAAAKTHK TAKOTO TUIIA KAK HAIMA | AAAKTUKA COCTABASET
HECKOABKO AECATKOB MHAAHAPAOB cBeTuMOcTer Coanmma. OAHAKO ¥ OAHOU U TOU K€
TAAAKTHKA OHA MOYKET CHABHO Pa3AWYATHCA B 3aBHCUMOCTH OT AMAITA30HA CIIEKTPA, B
KOTOPOM BEAETCA HADAIOACHHE. BUA rarakTHk HEy3HABAEMO MEHACTCA IIPU IIEPEXOAE
OT OAHOTO CIIEKTPAABHOTIO AHAIIA30HA K ADYTOMY — OT PAAHOBOAH K FaMMa-Ay49aMm. DTO
CBAI3AHO C TEM, YTO OCHOBHOM BKAQA B U3AVYCHUE rAAAKTUK HA PA3AWYHBIX AAMHAX
BOAH BHOCAT OOBEKTH PA3AMYHON IIPUPOABL. Bee raaaxTuku AeAsTCa Ha TPH OOABIIIIX
THIIA: SAAUIITHYECKUE, CHUPAABHBIEC U HEIIPABUABHBIC.



PACCTOAHUA AO BAMKAUIIINX T'AAAKTHK,

VX I'PYIIIT 1 CKOITAEHMM (MAH.CB. AeT )

boabrroe Mareaaarnoso Oo6aako-18,7
Maaoe MarearanoBo O0aak019.0
I'pymmma Auapomeast (M 31)24.5
I'pynma Cxyabnropal’,2

I'pynmia b. Measeautter (M 81)27 .4
Cxkomaenue B Aee30,7

Ckomiaenwme B [ Ieun31,3



Bo3pacT raaakruk

BospacT raaakTuk OIeHUBAFOT IO UX 3BE3AHOMY COCTABY, KOTOPBIH OIIPEACASIOT IIO
CHEKTPY (MAU LIBETY) 3BE3AHOIO U3AYYEHHUSA, OIIUPAACh IIPH 3TOM Ha TEOPHUIO 3BE3AHOM
5BOAFOIIUH, YKA3BIBAIOIIYIO XaPAKTEPHBIA BO3PACT 3BE3A PA3AHYHOIO CIIEKTPAABHOTO
kAacca. OAHAKO CaMO IIOHATHE BO3PACTA FAAAKTHK OIIPEACACHO HEYETKO, IIOCKOABKY
porecc POPMUPOBAHUA TAAAKTHKI MOKET 3aHUMATH 1—2 (2 B HEKOTOPBIX CAYYAAX U
OO0Aee) MHAAIAPAA AET. T'eM He MeHee, aHAAN3 HAOAFOACHUH ITOKA32A, UTO B
a0COAFOTHOM OOABIIIMHCTBE CAYYAEB CAMBIE CTAPBIE 3BE3ABI TAAAKTHK BCEX THUIIOB
HIMEIOT CXOAHBIM BO3PACT, IIPeBBIIIaroInui 10 MEAAAPAOB A€T.



CroupasbHbIE€ TAAAKTUKHA

CrimpaAbHBIE (AUCKOBBIE) TaAAKTHKH, OOAAAAIOIINE CIIHPAABHBIME BeTBAMU. FIHOrAQ

BETBU MOTYT BBEIPOKAATECA B KOABITA. OTHOCATCA Kak Maeunsii 1 IyTe, Tak u
TymaHHOCTE AHAPOMEAEL, O KOTOPBIX YK€ OBIAO cKa3aHoO. [ IpeacraBpre cebe
OOABIIION POH 3BE3A B BUAC ITAOTHOTIO IIIAPa HAH SAAUIICOUAQ, OT KOTOPOTO
OTXOAAT HECKOABKO 3aKPYYEHHBIX BOKPYT HETO 3BE3AHBIX XBOCTOB - CIIHPAABHBIX
pykaBOB. Bce 3Be3ABI B TAKOM TaAAKTHKE BPAIIIAFOTCA BOKPYT €€ IIeHTPa (AAPa)
IIPOTHUB HAIIPABACHHA 3aKPYIHUBAHUA TAKOU cupaAn. VIHbIME cAoBaMu, cCIUpaAbHAA
TAAAKTHKA - CBOCOOPA3HBII BUXPb U3 3BE3A.






Cxema CIImpaAbHOU TAAAKTHUKH, BUA B IIPOOUAD



BuABI climpaAbHBIX TaAAKTUK

Kpome Toro, crimpaAbHbIe FrAAAKTHKHE ACAATCA HA HOPMAABHBIC U IIEPECECICHHBIC (MAH ''C
O6apom"). V IIOCAEAHHUX CIIIPAABHBIC BETBU HAYMHAIOTCA HE Y AAPA, 2 Y KOHIIOB
CBOCOOPA3HOI IIEPEMBIYKU IIPOXOAAIICH Yepe3 AAPO.




Cocmae cnupaavnvix :aisaKkmux

CrompaAbHBIE TAAAKTHKHA COAEPKAT MHOTO MEK3BE3AHONU MATEPHUU: IIBIAU U ra3a. Bee ato
CKAIIAMBACTCH B CIIMPAABHBIX PYKaBaX, KAK I MOAOABIE TOAYOBIE 3BE3ABL. SAECH K€, B
CIIIPAABHBIX PYKaBaX, HAET OYPHBII IIPOIIECC 3BE3A000pasoBanus. B aapax
CIIHPAABHBIX TAAAKTHK COAEPKATCA CTaphIe 3BE3ABL. | [AOTHOCTD pasmerneHns 3Be3A TaM
OYEHb BEICOKA, 4 MEK3BE3AHOI'O BEII[ECTBA 3HAUYNTEABHO MEHBIIIE, Y€M B CIIHPAABHBIX
pykaBax. SIAPO OKpyKaeT MHOKECTBO IITAPOBBIX CKOITACHUU M OTACABHBIX CTAPBIX
3BE3A, YHCAO KOTOPBIX IIPH YAAACHHUH OT LIEHTPA OBICTPO MAAAET. DTO TaK Ha3bIBAEMas
cpeprraeckas COCTaBASAIOIIASA CITIPAABHBIX TaAaKTHK. CIIMPaABHBIE JKE PYKaBa U
ME?K3BE3AHBIE IIBIAD U Ta3 OTHOCATCA K IIAOCKOM COCTaBAfAIONIEH. AeHCTBUTEABHO, IIPH
amametpe Hamred I'aaaxtuku B 100 000 cBETOBBIX AET TOAIIHMHA IAOCKOCTH
CIIIPAABHBIX PYyKaBOB cocTaBAfieT Bcero OKOAO 2 000. V cnnpaAbHBIX raAAKTHK,
IIOBEPHYTHIX K HAM OOKOM, Ha (POHE CHAHUSA 3BE3A BUAHA TEMHAA IIOAOCA - CKOITACHUSA
TEMHBIX T'A30IIBIAEBBIX OOAAKOB.






DAAUIITHUUECKHE TAAAKTUKHU

DAAUIITHYECKHAE MAAAKTHKI(CPEPOIIOAOOHBIE) IAAAKTHKH, § KOTOPBIX AHCKOBOM

COCTaBASIOIIEH HET, AHOO OHA CAAOOKOHTpacTHA. A pOpMa y HUX ITIOAHOCTBIO
OTBEYAET HA3BAHUIO: IAAUIICOMAAABHASA UAU ceprdeckas. Beck aTOT IIpaBUABHBIN
OO'BEM 3AIIOAHEH 3BE3AAMU, IIAOTHOCTh HACEACHUA KOTOPHIX K IIEHTPY TAAAKTHUKH

BO3pacTacrt.






Cocmaes 3 iaunmuuecKux 2aiaxKmux

ODAAUITHICCKHAE TAAAKTUKH COCTOAT U3 CTAPHIX 3B€3A. MHOrO B HUX OEABIX KAPAUKOB U
KPACHBIX THTAHTOB, 'TIOKIABIX' ' JKEATBIX 3BE3A. | [pH3HAKOB 3Be3A000pa30BAHUSA B HIX
HE HAOAIOAAETCA, KAK ¥ 3HAYUTEABHOIO KOAMYECTBA MEK3BE3AHOTO BEIIIECTBA. DTO
KAQCC TAAAKTHK, K YHICAY KOTOPBIX CETOAHA OTHOCAT U camble MaaeHbKEe (~100 000
3BE3A) U CaMbIe OOABIIIHE (AO TPHAAMOHA U DOAEE 3BE3A).






HeﬂpaBI/IABHble raAAKTUKN

HempaBuAbHBEIE TAAAKTHKH, AASl HUX XapaKTepHa HEIIPABUABHAA KAOYKOBATasA CTPYKTYpa.
Kax m1paBuAo, B HUX OYE€Hb MHOTO MEK3BEZAHOTO Ta3a, A0 50 % oT Macce
raAakTHKA. B cpeareM, camble HEMaCCHUBHBIE U K IIPABUABHOCTH OYEPTAHUN HE
taroTar. CBoeoOpasHble, Ha BUA, HEAOACAAHHBIE CITIPAABHBIC TAAAKTHKH,
VICIIOPYEHHBIC SIAAUIITHYECKUE, HAH IIPOCTO 0€300Pa3HOIO HAU OYAPOBATEABHOTO
BHUAA (TIIO BKYCY) KAOYKH.






YABTPAKOMIIAKTHBIE KAPAUKOBBIE
rAAAKTUKHA

B 2003 roay Maiikaom Apunkyorepom (Michael Drinkwater) n3 yauBepcuTeTa

Ksuucaenaa (Untversity of Queensland) ObIA OTKPBIT HOBBIN BHA TAAAKTHK,
KAACCH(DUITIPYEMBII KaK YABTPAKOMITAKTHBIC KADAMKOBBIC TAAAKTHKH .

[TpeAcTaBAATOT COOOM OCOOBIA THIT HEOOABIIHX IO pa3MepaM (OKOAO 60
CBETOBBIX AET B IIOIIEPEYHHUKE, UTO COCTABAAECT MEHEE OAHOU TBICAYHON AOAU
amamerpa Maednoro [lytn) raAakTHK ¢ O9eHb TAOTHBIM PACIOAOKEHIEM
3Be3A. [ o MHEHNIO MHOTHX aCTPOHOMOB, 9TH HEOOBIYHEIE OOBEKTHI
OOPa30BAAUCH B PE3YABTATE CTOAKHOBEHHUU TAAAKTHK paHHEN BceAeHHOM.






Heoobvrurnveie zaaaxmux

CpeAr raAaKTHK €CTh TaKHe, KOTOPBIE B OAHOM HAHU HECKOABKIX AHAIIa30HAX AAMH BOAH
M3AYYAFOT TOPA3AO OOABIIIE SHEPIUH, YEM ITO IIOAATAETCA OOBIIHOI raAaKTHUKE. TaKme
HEOOBIYHBIE OOBEKTHI HA3BIBAIOT AKTUBHBIMU IAAAKTHKAMU. B 3aBHCHMOCTH OT
CIIOCO0A IIPOABAECHHSA CBOEH aKTUBHOCTH, AKTHUBHBIE TAAAKTUKHI ACAATCA HA HECKOABKO
TUIIOB ( MHBIMH CAOBAMU, SHEPTHUA AKTHUBHBIX TAAAKTHK - 9TO BBICBOOOKACHHAS
SHEPIUA [PABUTAIINI IAAAKTHICCKUAX AAEP).



CelidpepTOBBI rAaAaKTUKHA

CCfICl)CpTOBI)I TAAAKTHUKH ABAATOTCA CHI/IpaAI)HI)IMI/I. V nux HpKOC HeOOABIIIOE HAHO 1 9a4CTO
€A€ 3aMCTHDBIC CHI/IpaAI)HI)IC pyKaBa. DTU rAAAKTUKA CUABHO HU3AYYarOT B

HHglgpaKpaCHoﬁ obAacTr CH@KT[}&. I/IHOrAa 1506 }IApO TAKKE BBIACAACTCA 1

paAI/IOaKTI/IBHO CTDBIO.







Paamoraaakrukm

PaauorasakTuka — THII TAAAKTHK, KOTOPBIF OOAQA2ET HAMHOTO OOABIIIIM

DAAMIOU3AVICHIEM, HEKEAN OOBIYHBIE TAAAKTHKA. Paarmon3Aaygenne HamboAee
«IPKAX» PAAHOTAAAKTHK IIPEBBIIIIAET UX OIITHYECKYIO CBETHUMOCTD.

VcTouHMKHI U3AYIEHHUA PAAMOTAAAKTHK OOBIMHO COCTOAT U3 HECKOABKUX
KOMITOHEHT (IAPO, TAaAO, PAAHOBBIOPOCEL).






N-rarsaxkrukm,
OAa3zapsel

I'anaxTukm ¢ qp€3BquafIHO HPKI/IMI/I HA,paMI/I HMHOI'Aa HAa3bIBAFOT N-r AAAKTHUKAMH, 4
TaAAAKTHKU, HApa KOTOpI)IX MOTIYyT MCHATDH CBOXO HPKOCTI) - 6A21321p21MI/I.



AHApPpOMeEAQ

AsApoMeaa (aat. Andromeda) — co3Besane ceBepHOro moAyiapus Heba. B

AHAPOMEAE — TPH 3BE3ABI 2-I 3BESAHON BEAMYUHDI M CIHPAAbHAA TAAAKTHKA

(LaaaxTmka AHADOMEADT), BHAMAs HEBOOPYKEHHBIM rAa3oM. EBporerickue

yIEHBIE OOHAPYKUAN €€ TOABKO B HagaAe X VII Bexe. DTO OAMIKANIIIAA K HAM
CIIIPAAbHAA IAAAKTUKA, YAAACHHAA IIPUMEPHO Ha 2,2 MAH CBETOBBIX A€T. XOTH

OHA HAIIOMHHAET BBITAHYTBII OBAA, IOCKOABKY €€ IIAOCKOCTb HAKAOHEHA
Bcero Ha 15° K Aydy 3peHmus, II0-BHAUMOMY, OHA ITOXOKa Ha HAIy | aAakTHKy,

MeeT AraMeTp boaee 220 TBIC. CBETOBBIX A€T H COAEPKHT OKOAO 300 MAPA
3BE3A. Hamaydmmme ycAoBHsA BHABMOCTH B CEHTAOpPE — OKTAOPE; BHAHO Ha
Bceit Tepputopun Poccrn. Co3Be3ane AETKO pa3bICKATh, €CAU OCEHHUM

BEYEPOM B IOJKHOM CTOpOHE HeOa HanTh boavmroit Ksaapar [leraca.







Co3sBe3ane AHAPOMEABI (VIIPOILIEHHAS AMATPAMMA)



Maaroe MareaArAagoBo OOAAKO

Maaoe Mareasanoso O6aako (MMO, SMC, NGC 292) — kapAukoBas
ranakTrka Tuma SBm, conyramrk Maegwnoro [lyru. HaxoauTces Ha paccrodHnm
OKOAO 60 KIAOIIADCEK B CO3BE3AMHN 1 VKAHA U BBITAAUT KaK TYCKAO
cBeTAIIeecss 00AaKko pasmepom OKOAO 3°. Maroe MarearanoBo Ob6Aako u
Boabrmoe MareararnoBo OOAAKO OKPYKEHBI OOIIEH OOOAOYKON U3
HEUTPAABHOTO BOAOPOAA, KOTOPYIO Ha3bBaroT Mareasanosa Cucrema. Masoe
MareaaaroBo OOAAKO COAEPKUT TOABKO 1,5 Mmaamapaa 3Be3a . OHO
PACIIOAOKEHO B CO3BE3ANH 1 yKaHA, 9YTO IIO COCEACTBY ¢ 3oaoTOoU PrIO0IT. Ao

510l TaAakTuKH 210 000 cBEeTOBBIX A€T.






boAbmioe MareaAAaHoBO 00AAKO

boabmioe Marearanoso O6aaxo (BMO, LMC) — kapAmKOBas [aAaKTHKA

tura SBm, pacmoAokeHHas HA PACCTOAHUHE OKOAO 50 KMAOIIAPCEK OT HAITIEH
[anaxtrkn. OHO 3aHEMAET OOAACTD HEOA FOKHOTO ITOAYIIAPHA B CO3BE3AUAX

3oaoToit Peroer m Ctoaosoit 'opsl u ¢ Tepputopun Poccun HUKOTA2 He

BuAHA. BMO nmpuoansuteapHo B 20 pa3 MEHBIIIE IO AHAMETPY UeM MAeuHbIit

LIVTh U COAEPIKUT IPUOAUBHTEABHO 5 MUAAMAPAOB 3Be3A (1/20 or ux dmcaa B
Harrelt ['aaaxruke). Macca BMO npumepro B 300 pa3 MeHBIIIE MacCBl HAITIEH
ranaktuke (Macca BMO = 1010 macc Coanma). BMO sBasieTcs yeTBepTon
ITO MACCE TaAAKTHUKOM. PacroAoxkeHo B co3Be3anrt 30A0TOH PHIOHL

. Yaanernad ot Hac Ha 170 000 cBeTOBBIX A€T .
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Hama I'araxkruka

Harma raaakTrka-orpoMHas, IPAaBUTAIIHOHHO CBA3aHHAA CHCTEMA, coAep:xartias okoao 200
MUAAUAPAOB 3BE3A (M3 KOTOPBIX AHUIIb 2 MHAAHAPAA 3BE3A AOCTYIIHO HAODAFOACHUSAM),
TBICAYN TUTAHTCKUX OOAAKOB I'a32 U IIBIAHM, CKOIIACHHUI U TYMAaHHOCTEH (CM. pHC.
cAeBa). [lo reomerpraecknM COOOPAKEHUAM HAIIT 3BE3AHBIA OCTPOB COCTOUT M3 TPEX
OCHOBHBIX YaCTEH:

1.LlerTpaspHad dacth ['arakTuKH (AAPO), KOTOpPAA COCTOUT U3 MUAAHAPAOB CTAPBIX 3BE3A;

2.OTHOCHUTEABHO TOHKUM AUCK U3 3BE€3A, ra3a u meiAau anamerpom 100000 cBeToBBIX A€T U
TOAIIIMHOM HECKOABKO TBICSY CBETOBBIX ACT;

3.Cpepraeckoe rar0 (KOPOHA), COAEPIKAIIIEE KAPAUKOBBIE TAAAKTHKHI, IITAPOBHIC 3BE3AHBIC
CKOIIAEHHSA, OTACABHBIE 3BE€3ABI, TPYIIIBI 3BE€3A M TOPAYNH I'a3.

["'araxTHKA BpaImaeTcs, HO HEe PaBHOMEPHO BceM AUCKOM. COAHEYHAs CHCTEMA ACAAET
o6opoT BOKpyr neHTpa ['anakruky 3a 220 MEAAHOHOB AeT. Amamerp Harren
I"anaxtukn cocraBasgeT okoAo 100 000 ceetoBbIx AeT.Harr 3Be3AHBINT AOM - KpyIIHAA
raAaKTHKA. Y OEAMCH B 3TOM, OCMOTPEB ee OKpecTHOCTH. Marearanossr O0Aaka
ABAAFOTCA CIIVIHUKAMU HAIIEH | aAakTuKm.
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