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MIPEANCJIOBUE

M=uorne na6uiofatenn 8Be3AHOro HeGa MCHHITHBAIOT TPY/I-
HOCTH PN SKEJTAHMN OTHICKaTh M PACCMOTPETHh KaKme-TuGo
cnabocsersimuecss HebecHsle OGBEKTBI: TYMAHHOCTH, TallakK-
THKU, 3Be3fHBe cKomienms. Wx woopmumarel ma nebe, Ko-
TOPHE NIPHBOJAATCA B PA3JIMYHBIX KHHIaX, PEKOMEHIYEeMbIX
I opranmsanuu HabJaofleHHM#, Majgo crnoco6CTBYOT OTHI-
CKaHHUI0 caMux 00beKToB. [lae Tejeckom ma xopomei ycra-
HOBKE, cHAG)KEHHBIH KOOPAMHATHHIMU KpPyraMm, HCKATelIeM,
PeKOo MoKeT ObITh TOYHO HABEJGH Ha HHTEPeCYoIIil HabIo-
marenss o0BEKT.

M3-3a Manoit mMOBEPXHOCTHOW SPKOCTH GOJBUIMHCTBA TY-
MaHHOCTell U TaJaKTHK, #W3-3a Majoil NpakTuKE Halaoia-
Teld M JAPYIHX YCIOBUH i 0GCTOATENBCTB HEGOCHEIE 00BEKT
MOKeT HECKOJBKO DPa3 HAXOJUTHCA B IIOJE 3PEHHA HHCTPY-
MeHTa, HO He Oyger obmapy:ked. He sHas 3Besgmoit oxpect-
HoOCTH claboro 06beKTa, He UMes IpeJCTaBIeHus 0 ero ¢op-
Me, pasMepe, APKOCTH, MOKIIO J{0JITO «BOJUTH TEIECKOI» KaK
IO HYKHOH, TaK ¥ 10 HEHY;KHO# obisactu neba, He TOHUMASI,
Ha 4YeM CKOHIIEHTPHUPOBATH BHHMAHUE.

B MHOroumcieHHHIX W3MAHUAX, THE 3aXONUT PeUh O HA-
GiarofieHNE TyMaHHOCTEeH, TaJaKTHK, B3Be3JHHX CKOILIeHHI,
OpUBOAATCA OOBIYHO CBEJIGHUS JUIIb O Haunbojee SPKAX M
3aMe"aTeJbHHX 00BEeKTax, B3ATHX B OCHOBHOM U3 3HAMEHH-
TOr0 KaTajora (paHIy3cKoro actpoHomMa Meccbe, omy0mu-
KoBarHOro um eme B 1771 r. Mesxny Tem u fipyrue, «obaeien-
HEIe BHEMaHmeM» OOBEKTHl M3 TOrO ke Karajora Mecche
HE MeHee WHTepecHHl W Kpacusel. Hpome Toro, cymecrByeT
PAR sameuaTenbHEX 00beKTOB, Hanpumep, us Hosoro O6-
mero n [lomoxunrensnoro Haramoros [[peitepa (New Ge-
neral Catalogue — NGC; Index Catalogue — IC; 1887—
1908, Bcero Gomee 13 000 06bexTOB), KOTOpPHE HE YCTYHAIOT
oo cBoell IpuBieKaTedbHOCTH o0BeKTaM Katajiora Meccne.

Horpa mabarogarens monroe BpeMs HE MOKeT HAWTH TY
WM MHYI TYMaHHOCTB, OH TepseTcA B HorajKax: «A BUAHA
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/1 OHA BOOOME B TaKo@l Temeckom, Kak Mo#?». Ha Bosmom-
HOCTb BHJ®TH OGBOKTH TAKOTO POfa, KAaK TYMAHHOCTH, Ta-
JAKTHKH, .3Be3/IHEE CKONISHUS, BIHSET MHOMKBCTBO ycnonnﬁ.
7 KajKIoe YCJOBHE MIPA6T PEMAIoNIyld polb.

YacTo HPEXOAUTCA TATATH, ITO TYMAHHOCTH W TAJAKTHKH,
JOCTYIHEIE ‘MAJHM TeJecKonaM, BHJAHH B HHX cJIabhMH Ty-
MaHHHEIME nATHamE. JTo BepHOo. Ho 3mas, xak cMoTpers Ha
OTH «TYMaHHEIe IATHA», MOKHO YBHIETh HE TOJIBRKO Malo-
NpABICKATEIBHOE HA NEPBEIA BITAAA HATHO, HO M TAKHE IO-
poOHOCTH, KOTODHE IIOTOM Ha BCIO KA3HH OCTABAT B CO3HAHHH
HeH3IIaJTEMOe BIEYAaTIeHHe OT KpPacOTH YBHJEGHHOTO.

ABTOpYy XoTeroch OH IPHBECTH HEKOTOPHE PEKOMEHJa-
IMH, COBETH W CBeJieHHs, KOTOpHe obnersuan 6w mabarona-
TeNAM IOHCK M M3yYeHHe TYMAHHOCTeH, rajJaKTHK, 3BE3JHEIX
CKOIIEHH#A M3 JomojHeHHoro Kartajora Meccoe (107 o6bek-
TOB)- B HEKOTOPHX ApYruXx cialux o6bexros. Urobu: gedct-
BATEJIBHO- npormﬁmo):au ‘BCE ‘TO, YTO Hpejiaraercd 4uTaTe-
710, HY;KHO IO MEHBIDEH Mepe IATH JeT.

B rumre u3noskeHs TpeGOBaHHA K TEIECKONY AJAA HaGm10-
meHn# caabmx o6pextroB. ONHCHBAWOTCA HEOOXOXUMEE Y¢-
JOBHS COCTOAHHA HeGa, BANAHHE reorpadUuecKoil MMPOTH
Mmecta HaOmiomenma. [ad Kamoro oGbeKTa faHa Kapra ¢
omopHoii- 3Be3moit He ciaabee 5,0™, Ha KOTOPYIO HABECTH
TeJIeCKOI B XOPOHIYI HOYb HE COCTaBAT TPYAa, ¢ o0GosHawe-
HHEeM MeCcToHmoJoKeHusa o0beKTa. JlaeTcs 06bACHEHNO K IOdb-
30BaHHI0O TAKAME Kapramu. M3maraiorca mpmemsl pacemar-
puBaEHA 00HEKTA B TEAECKOI: KAK CMOTPETh, YTOGH JeHCTBH-
TelIbHO- BU/IOTh M HMCOHTHBATH YAOBOJIBETBHE ¥ CTPEMISHHE
K JaibHeiimuM HabmogenuaM. VIMeoTca Takike KpaTKHe OIR-
caHnA o0ImEX BH3YAIBHHX XapPAKTEPHCTHK OOBOKTOB.

B xHure orcyrcrByior dororpadum o6nextos. [feno B ToM,
49ro ¢ororpaduum IPAKTHYECKH HUKOIJa HE OTPaKalT TO,
Kak BHUeH Oo0BEeKT B MAaJhil TeJeCKOH, a IOTOMY [0 HpH-
3HaKaM, MMemuMcA Ha (ororpadum, He HMeeT CMHCIA y3-
HaBaTh 06BeKT B. HarType. Her B KHure M JMYHHX 3apHCOBOK
aBropa ¢ TeM, uToOH He cOumBaTh Apyroro Habaiogarteiad ¢
TonKy. Bce naGmromarenu BHAAT Bpoje OXHO U TO Ke, HO
9yTh-4yTh HO-CBOEMY (Haske B OJHH H TOT jKe TeJIeCKOII)
He ommchisatores u ¢uanKa M3IyYeHHA TyMaHHOCTe, CIEKT-
PaTBHHIA cocTaB 8BEB] CKOIUIHHA U T. I Unrepecyromaxcs
timanecnon HpApPOROH HaGI0aeMEX 0GBEKTOB MH OTCHIIA-
eM, HanpmMep, K yueOEmKy B. A. Bopornosa-Beapamunosa
«Acwponouml» aaa 10 xmacca cpegueidi mroau uiam K «Hyp-
cy obmeit acrpomommm» II. V. Barynmma, 9. B. Homo-
Hosria m B. M. Moposa.



dTa KHHTA PACCUMTAHA Ma YATATENed, KOTOPHIE CHIATR
TOBKO IepBHe IIarM B CBOEM YBJIEYeHHHM AacTPOHOMHUEH, y
KOTOPHIX MMEeTCHA HEeKOTOPHN MUHMMYM 3HAHUA X HeGOMBIIOlH
MepPBOHAYANBHHI ONHT JNWIHHX HaOMIOJEHUHA 3BE3THOTO Hely
¥ KOTODHIE XOTAT HailTu W HpoHAGI0AaTh B CBOIl TeJecKon
HEKOTOPHE TYMAaHHOCTH, FAJAKTHKH U 3BE3JHHE CKOILIGHUS,
IlosToMy aBTOp, ¢ OfHOA CTOPOHEI, MpeAmosaras HEKOTOPLI
ecTecTBEHHBIH 3aI1ac acTPOHOMUYECKHX CBEJIEHHE y TuTaTess,
¢ JpYyroil CTOPOHbI, IPEACTABIASA, KaKHe MOT'YT BOBHHUKHYTE
y YHTATe s BOIPOCH U TPYAHOCTH IO IPOOGIeMe MOMCKA M Ha-
0a10eHHA YKa3aHHBIX HeOECHHIX OOBEKTOB, CTapalicid [aTh
TUTATENI0 MOHEMYM HEOOXORMMBIX CBEJEHHH KaK OO0 caMoi
ppobieMe mOMCKa 1 HAOMIOMEHWs, TaK W II0 BCEM HEIOCpE[-
CTBEHHO OTHOCAMUMCA W OJH3KHM K dToit mpobieme Bompo-
caM. Bce aTu cBefieHUA aBTOp cTapajcsa OpUBecTH B Hambosee
JTOCTYIHOM BHJE, PasbACHAS HEKOTOPHIe, BO3MOKHO, Hesc-
HEE TOHKOCTH. HacKoIpKO Bce 3TH CTapaHHA OKAa3aINCh
HEHANPACHKMU — CYAuUTh dnTarenao. HoHedno, o0bacHATE u
yuecTh BCe TPYHHEE BOUOPOCH, KOTOPHIE MOTYT BO3HAKHYThH
OpH OPTraHM3AIWK H IPOBENEeHHM MONOOHHX HAaOMOAEHMNIH,
HeB03MO:KHO. OTBETH HA BCE TAKME BOLIPOCHL YHTATEND MOJKET
Ha#TH TOJNIBKO caM, HaOJoOfas JNYHO JaHHHE OGBEKTH He-
MOCPE/ICTBEHHO, & 9Ty KHHAT'Y MCHOJB3YS JIHIOb KaK BCIIOMO-
raTelrbHOe PYKOBOJCTBO. Pasymeercsd, KHUra axpecoBaHa X
BCEM TeM, KTO MHTEPECYeTCA acTpOHOMEeR BooOmIe.

Ecnu romy-num6o m3 duraTeseit KHHTa OKayKeTCSA IOJE3-
HO¥, a KTO-TO 13 00Jiee OMBITHEIX COYTET ee MHTePECHON, aBTOP
OyzeT camraTh, 9TO €ro TPY/ HEe HPOLAT TapoM. ABTOp UCKPEH-
He HajeeTcss, 4TO, OBITH MO;KeT, KTo-HEOyAbL W3 umraresteil
37T0if KHUTH BCephes 3amHTepecyeTcs u 3afimerca mpobiemamu
HaOnMIo/leHn# 1 HOBHIX OTKPHITUH B 00JacTH M3y4eHHA TajakK-
THK, TYMAHHOCTeA M 3BE3THHIX CKOILICHWIH.

B pabGore Hag KHUTOH HEOTEHUMYIO IOMOINb ABTOPY OKa-
3308 COTPYAHUKU Ejenkoro rocynapcTBEHHOTO IIefarori-
geckoro mHcTuryta B. M. I'pummu n C. B. Marioxus.

Ilpn sasepmiennu paGoThl HaJg KHUrOM OONBIIYI0 IOMOIIb
OKaszajla [UPEeKTOp cpemHell o6meobpa3oBaTe bHOR TIKOJDI
Ne 1 ropoga Eapna 3. II. Xapsxosa.

Pyxomuch mpoumran m janm pAQ 09€HD MOJIE3HEIX 3aMeda-
HA#l corpynuuk 'ocygapcTBeHHOTr0 acTPpOHOMUYECKOTO MHCTH-
ryra uMenn II. K. IlrepuGepra A. A. Maprsics.

Bripaskaro  BceM um cBoi0 riy0oKyo 0arogapHOCTb.



IT'TABA 1

———"'—-——-i

HEOBXOJIUMBIE CBEJEHNS
O TEJIECKOIIE

§ 1. HEKOTOPBIE ONTUYECKUE XAPARTEPNCTUKN
1 BO3MOMHOCTH TEJECKOIIA,
CBA3AHHBIE C IAPAMETPAMU ETO OB bEKTUBA

OpfHEM U3 IapaMeTpPOB 0GBEKTIBA TEIECKOIA, KOTOPHIHA Om-
pefiesieT MHOTHE ONTHYECKAE [JAHHHE I BOZMOKHOCTH CaMOT0
tejecKona, Asiusgerca duamemp D obvertuBa. V3BectHO, 9TO
gem Goupme Auamerp D, Tem Goiee cralbie 3Be3[(E MOTYT OHTH
BUJHH B MaHHHI# Temeckon. Ilpefennnas sBesmHas BeanmunHa

Tabnmma 1

D, MM Mpap D, MM Mpup

27 9,4 190 13,3

54 10,6 220 13,7

81 15 245 13,9

108 12,1 270 14,1

135 12,6 300 14,3
165 13,0

3Be3[, KOTODHE eme MO)KHO pasAHYUTh IIa30M B TeleCKOI
¢ nuamerpoM D B Mmanmmerpax (rabm. 1), BrYHcisercs mo
fIJOpmyJIe

My =~ 2,0m + 51g D. 1)

Hpyrum mapamerpoM o6BeKTHBA ABIAETCA €ro HOKYCHOE
Paccmosnue F, a tpersuM otnomenune D/F, rie D u F usme-
PsIIOTCA B OJHIX I TeX Ke eJUHHIAX. JTO OTHOUICHHE HA3H-
BaeTcs ommuocumesvruM oOmeepcmuem aHHOTO OGBEKTHBA,

Cpenm pasnmambix YBeJIHYEHHH, [aBAaeMEHIX TEIECKOIOM,
HY:KHO ocofo BHIIEINTH [BA.

Hepsoe ysenmuenne — pasHospauroeoe, TpH KOTOPOM IIH-
PHHA cBeTOBOrO mydKa, BEIXONANEro M3 OKYJApa TeIecKoIa,
PaBma nmamerpy spauka rirasa B JaHHHE MoMeHT, PaBHo3pad-
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KOBO€ YyBeJINYEeHHNE BBIYNCIAETCA 0 (X)OpMyJIe
Mpaap = D/d, (2)

rie d — nmamerp 3pauka riasa mabmwoparens. Houbio jug-
MeTp 3paduKa Iiasa MOJKET yBeIMYmBaTheA M0 8 MM (y OTheTy,-
HHIX JiI0feft), HO MPUHATO CYMTATh er0 JUIA HOYHKIX Habiofe-
Huil B cpefiHeM mocTosAHHO paBHbeM 6 M. Tormga mociemnsy
dopmysna A HOYHOTO PABHOBPAUKOBOTO YBEIMYEHHS Iepe-
TIUIETCS TaK:

Mpasp = DJ/6. : (3)

Cremyer mMOMHHTE, YTO PaBHO3PAYKOBOE yBeIHUeHUE™®) Bee
e BCerja cBoe A Kakjoro nabaioarens u B pasHoe Bpems
CYTOK. Y MOMKUIHX JIOJefl 3padoK pacIImpserca XyKe u
Jase HOYBIO ero [uaMeTp He NpPeBHIaeT 4 MM.

Bropoe yBenmuenme — paspewarnujee, mpu KoTopoM pea-
nu3yeTcA BcA paspemrarinas cnocoGHocth o6perTmBa. Yre-
JE€HHO pa3pellalollee yBeTWYeHNE BRPAKAETCA depes [ia-
MeTp OOBEKTHBA B MIJLINMETPAX TaK:

Mpnsp = 1,4D. (%)

Pacckaxem 06 oTux yBeiuueHnsx moppobHee.

Haxk m3Bectio, yBennuenwme TelecKolla BHIPAKaeTcs OT-
HOmeHneM QOKYCHHIX pacCTOAHNE OGBEKTHBA M ORYIADA.
Ho yBenuuennme Tesmeckoma MOKHO BHUHCIHTh M 9€pe3 OT-
HOIIEHNE [HaMeTPOB BXO[HOTO ¥ BHIXOMHOTO 3padkos. Bxod-
HuM 3paukom GyngeMm cauTaTh 00BeKTHB Teneckoma. G BEIXOM-
HEIM 3pDag9KOM HEMHOTro cJjio;kHee. J[eno B ToM, 4To CBET HE
BEIXO[IUT U3 OKYJIfpa NapajliielbHbIM, UINHIPUIeCKUM Iyd-
koM. Ha camom nesre sryum csera y camoro oxymispa o6pasy-
0T cxofAmuiics, KoHycoo6pasuuiii My4oK, a 3aTeM pacxo-
namuiica. CaMoe y3koe MecTo IydKa IpejicTaBiser coboil
n3o0paskeHne oOBbeKTHBA TejecKoma, JaBaeMoe ero ORYJs-
pOM,— OHO, €CTeCTBEHHO, IIPEJICTAaBIAET CO60H KPYHKOK. ITOT
RPYIKOK M €CThb 6uzodHoll 3padok TemecKona. Ero MoKHO
yBupneTs. [lis aT0T0 HAmpaBBTE TENECKON Ha CBETIOE JTHEB-
Hoe He(0, OCBEIEHHOe OKHO MW APKAH Geisiil juct Gymari,
HaBe/Te ero Ha «GeCKOHETHOCTDY I CMOTPUTE CKBO3b OKYJIAD,
HO He mpuUOAMKAA K HeMy IJ1a3, a PACIONOMKHB MOCJHeTHN
Ha paccrogauu 25—30 cMm. Bu ysmaute MajieHbKuHil cpers-
mufica Kpy:xokK. CMOTpA Ha BTOT KPYKOK ABYMA TIiIa3aMi

*) Namee Besme WOX CIOBOCOYETAHMEM «PaBHO3PadHOBOE YBeIH~
denme» OyleM NOHMMATbL TOJIBKO HOYHOE DAaBHO3PAYKOBOE YBeJANYeHH?
AN AnaMeTpa 3padka 6 My,
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¢ paccTOSTHIL 50—60 ¢, IO MOSKHO 3aMETHTH, KAR KpY-

K «BUCHT» B BO3YXe IeEpe OKYJIAPOM.

Temeps BO3HMUTE HBMEDUTEIbHYIO JMHeHKY H, NPUABH-
ras ee K OKYIApY, HOXYTATe Ha ee MKaLe n306pasKkeHne KPy K-
ga. TaruM cnocoboM BH HpuOJIMIKEHHO W3MepHTe NmaMerp
BEIXOJIHOTO 3padKa.

PasnennB 3HAUeHHE JmamMeTpa oGbeKTHBA TelecKoma B
MIUIIIMETpaX Ha TONBKO UTO H3MEPEeHHOe BaMW 3HAYEHHE
JHaMeTpa BBIXOJHOTO 3DadyKa, MOMHO y3HATh yBedudeHwe
TeqecKoNa B JIAHHBIA MOMEHT.

[Ipu HaGIofeHuAX HablofaTelb COBMEIIAET 3PATIOK IIa-
3a ¢ BEIXOJHHEIM 3pagkoM. Torma Bce Jydum CXOfAIMIErocs Ko-
gyca HODAJAl0T B IJas, €CIM JMaMerp BEIXOJHOIO 3paiKa
He Gospoie fuaMerpa 3padka riasa. A ecau Goapme? Torma
3padok Iiasa, OyIyud B KOHIe KOHIOB HE B COCTOSHHAI pac-
mupuThes 6oibIie, HadYHeT «o0pe3aThy Kpas BRIXOJHOTO 3pad-
Ka, Opou3oijer norepd ceera. Tak Kak BEIXOJHO# 3PadoK —
aTo ma3obpasxenme o0beKTHBA, «oOpesaHme» (¢ KpaeB) aua-
Merpa IIePBOr0 DPAaBHOCUJIBHO YMEHbIEHHIO (mumadparmmpo-
BaHHI0 KpaeB) AmaMerpa mociaegnero. s Hammx Oymymmx
meneil 9TO BpefHO: Opu OoabmuHCTBE HaOMWOAeHUE HEOO0-
XofuMO coOupaTh B Illa3 KaK MOKHO 0oJibille cBeTa; Bedb

| 3T0 TepBefimee Ha3HaueHWe O0OBEKTHBA — cOOMpPATH cBeTa
Gonpmie, geM cobupaer 3pauok riasa, M HANPABIATH BCE ITH
aygu B rias. Keam Mbl yMbiuienHo guadparMupyeM 00BeK-
THB [0 MEHBIIMX Pa3MEepPOB, TO 3a4eM CTPEMHUTHCA K HCIOAb-
30BAHMI0 TPYAHOJOCTYIHHX KPYIHHX OOBEKTHBOB: B TaKod
CHTYaUHH MEHBUINA [acT paBHHIN dddexrt.

Wrax, nuamerp BHIXOZHOTO 3pavka He JOJKeH GHTH G0JMb-
me nuamMeTpa 3pauka IJasa.

Hanmnmewm ¢opmyns mius yBennaeHna TeecKona:

M = Ff, )
M = D/d. (6)

3necs f — dorycHoe paccrosnue oxyisapa, d — AHAMETP BbHI-
Xozmoro spauxa. [lpu d, pasroM 6 Mum, T. e. B cryuae Korja d
PaBeH cpemHemy nmamerpy 3pauxa IiIasa HOUBIO, HOXydaeMm
q)OPMyﬂy (3) amsa HOWHOro PaBHO3PAYKOBOTO YBEJIWYEHHSA.

Y, & ecim B3ATH yBeJIHYEHHE MEHbIIC PaBHO3PAIKOBOTO?

OTZa, 4To6hr paBencTso (6) He HapymIIOCh, IPUAETCS YBe-
MUtk d, a 910 cHOBa ndTeps cBera. OTCIONA BHBOJ: PABHO-
8PauKoBOe yBenmueHUe ecTh HaWMEHBIIEe IOJNE3HOE YBEIH-
9eHue. Brramcaats ero mosuo mo gopmyre (3), XoTsA Beerma
Cleflyer moMHUTL m BHATH MAaKCHMAlbHH JMaMeTp CBOEFO

9

KO



3patuKa, YINTHBATH W NCMONL3OBATH OTO, TAK KaK PABNOADay,
KOBOE YBEINYEHHE HACTO UTPAET CYMIECTBEHHYIO DOMH Ixp,]
Haba0eHNAX cl1ab0 CBeTAMUXCA 00HEKTOB ¢ BAXEMEIMY Ipg. i
CTPAHCTBEHHEIME pasMepaMu.

[Ipesxne gem mepexoguTh K pa3pemraiomeMy yBeIMYeHmy, -,
BCIIOMHEM IOHATHE paspemanmei cmocobroCcTH Tenecxona’j
Efo HaswBaeTcss HamMeHbIIEe YIJIOBOE PACCTOAHUE Q. Me)}{a' !
JBYMA 3Be3[aMi OJ[THAKOBOIO cpejiHero 6iecKa, IPH KOTopgy |
HX MOKHO OTYET/IEBO BHJETHh pasfenbHo. ONOHT MOKasuiep
9To0 B YNIOBHX cekyHpmax (1° = 60" = 3600)

120 .
“=Dom)" U

5
s

b I

Ecnn xe Greck 3Be3] HEOAWHAKOB, TO Pa3peNICHHE mpo- |
mCXOAuT INpm OOIbIIAX 3HAYEHHAX O

Paccmorpum npumep. IlpenmoinosxuM, 9to y Bac mMmeercs
TeJeCKOII ¢ AUMAaMeTPOM M (POKYCHHIM PacCcTOAHIEM 00BbOKTiIBg |
60 m 600 MM coorBercTBeHHO. Paspematomas cmocoGHOCTS o
no gopmyae (7) 6ymer pasua 2”. IlpmMeHHM ORyJIAp, Maio- :
mui paBHO3PAYKOBOE YBEIUUYCHHE: :

60
lwpaap= H‘N;"M = 10X-

Henum 600 mm ma 10 — moxyuaem 60 mm. 3maumr, mHajmo
B3ATh OKYIAD ¢ QOKYCHHM paccrosgHmeM B 60 mMM. Ysummmm
JII MEL TeIeph PAa3NeNIbHO KOMIOHOHTHI JBOWHOMA 3Be3jsl, pac-
CTOSIHHe MEKAY KoTopumu 2", ¢ TakuM ysenmgenmem? Her.
Ipn ysenuwenun 10X yriaosoe paccrosnme MeKAy KOMIIO-
HeHTaMu ABoitnoit 3sesnnt Oymer 10.-2” = 20", wro 3a mpe-
. JelaMu paspemaromeil cmocoGHOCTH riasa. A paspemanoniad
cmocoGHocTh ria3a paBHa 120" (3T0 ycpegHeHHO®
BHAYeHHE).

Tnas ABIsAeTCA CIOKHEIM JKUBHM oprasoM. Jaske Gygydm HOpP-
MalnbHHM B OOKYHOM MOHEMAHHA 3TOTO CJ0BA, KAKAHIA I7Ias B OTHe/Nb-
HOCTH y Das3IUYHLX JOfed o0aafaer cyry6o HHIMBALYaJbHBIMH [a-
paMerpaMu. B wacTHocTH, Iiasa pasHHX JOfeidl WMENT PAsdTHIHYR
Paspelnaninyio cHoco0HOCTH, KOTOpas 3aBACAT OT GOPMEL I CTPYKTYPH
TpeJOMIAIIIAX CpeX INIa3a, AHaMeTpa MX 3padKa, CTPOEHHsA ceTIaTKy,
pasMepoB caMord riasHoro s0goka, o0mero (usMdecKoro M ICHXE
9eCKOIO COCTOSHMA YeI0BeKAa — BCEro He nepeddcimumb. Tak, y HERO"
TOPHX JIIOfeil OfUH I1a3 WIK 06a B COCTOAHHU BHJETh PasfeNbHO ILB‘,?
CBETAMUeECA TOUKH, YIIOBOE DPACCTOSHAE MEKAY KoTophiME Bcero 20
® paxke 10”. (Onn c/‘paBHeHnﬁ: BEAEMHIT ¢ 3eMau cpefHHil yriaosos
pasmep IOmmrepa — 407, Carypma — 18”, Mapca — 14", y BemepH
oH GrBaer Gonee 50”. I1aBecTHO, 9TO €CTh HOKOTODH® JIOJH, KOTQPH®
BUgAT y BeHepn B Takue MOMEHTH €e «COPI» IPOCTHIM IiasoM!)

Hapsapgy ¢ gacro mpusogmMoli paspematomeif cnocofmocThio IMA3A
420”7 perpedatorcs sHawemma'B 1167 m 114”. Bosmoskmo, uto 20"

10



10" — BOCHMA BeNpaBROHOAODHHE WWCAS, B . JIyIHeM CAyYae: — pep-
qafimEe TpHE YHEEKAJLHHX YCIQBAAX BHAeHHZ. YTo Kacaercs: 3HATCHME /
114", 116”7 ® 120", 70 OHE GoJiee COOTBETCTBYKT NHEBHHM YCIOBHAM -
pufleHHS. ‘3pavoK Ifasa GuBaer rorma cymer po 2—4,5 my. Hounw,
KoIrfia AHAMETD 3PAYKA IiIa3a MOMKeT JeTko JOCTHYL PaaMepon 6 u Xame
8 MM, paspemaomas cmocoGHocTs Iiasa mafaer mo 230” m 6o s ee.
970 EMeeT 3HAYeHHe HPHW BU3YAUbHHX HaGIIONeHMAX HPOCTHM IJa30M
HeKOTOPHX JBOMHHX 3Be3N, Hampumep Mmmapa m Aapkopa, € JImpH,
o, ¥ o, Hosepora, a; u o, Becos, rayGokoil Houpi0. T
Am&) CKJIOHEH NPWHAMATH Paspemammyio cHocobHOCTH TIJasa
paBHO# 100" 1A CPeAHAX AHEBHHIX M BeYEPHAX YCIOBHA, & /IS HOY-
geix 240”7, 310 pesyabTar ero CcoGCTBEHBEOIO OLMNTA — PE3YyALTAT,
KOTOpHHE ROMKeH mMeTh ©BOe coOCTBENHOEe KOHKDETHOe 3HAUEHHE Y
KasKfioTo HabmofaTess. - T

3Ha4mT, HaMO B3ATH OKYIADP ¢ POKYCHHM pacCTOSHHEM
5 10 MM ¥ TOJYIHTH C HAM YBENHICHH® 60%, Torpma 60.2" =
= 120", w' raa3 yBHANT KOMIOHEHTH, CTOAIHE BIJIOTHYIO
ApPYT K ApPYry, o9eHb OJAH3KO, HO HEe CAUBIIUMHCA.

Yeeamgenne. 60X — 370 paspemaoniee yBejIudYeHHe IA
pamero Texeckona. Ono monyuwsioch udciaenHo paBHHM D.
Tax oHO 1 GyaeT He TONBKO LA dTOTO IPUMEpa, HO U BooGme
Bcerfa. Has Mp,,, moaydanm ’ o

Mpasp = '120"/a. , (8)
Iloxcrapans sHavenme o u3 (7), moayuum
Mpas_p'?' D(MM) (9)

Wrax, nas Toro 4To0H BUAETH BCe MejIbYalmine JEeTaNH,
KOTOPHe OCTYNHH JaHHOMY TelIecKolry, Majlo IPHMeHHATH
KaKO0e-TO OIIPefielIeHHOe YBeJIMIeHHe — Hano, 4To6H oHO 6H-
0 He MeHBHI6 pa3PeIHalomiero. A C

OTryna xe torna s3sinace gopMmyaa (4)? s oumra, Koro-
pHil mOKagHBaeT, 9TO Ha IPaKTHKe (ojiee TOYHOR OKa3WBa-
eTca mMeHHO Popmyna (4), 1. e. My, 9yTh GoXbIIE TEOPETH-
9ecKoro, norydensoro mo gopmyrae (9). Mu 6ynem moasso-
BaThea Qopmyaoi (4). o Co T

§ 2. OCOBEHHOCTHA BJIMHHMH' IIAPAMETPOB ‘
OBBEKTUBA HA BUIUMOCTb HABJIOJAEMEIX OBBEKTOB®

Ilyers mpuBonmMEle HE’KE PACCYKISHUA SBIAIOTCA BECh-
Ma YIPONIEHHBIMH, J[0BOJIBHO HPHOJIKeHHHME ¥ TPyOHMH,
HO OHM Jal0T YUTATEJI0 BO3MOKHOCTH [[OCTATOYHO BEPHO. H,
9TO JUIA HEro HPAaKTHYeCKH BajkHE®, KaYeCTBEHHO OCO3HATH,
KaKk BIHEAIOT MapaMeTpH o0BeKTHBA TejecKola U IPHMEHse-
MEIe 'YBeJHYeHHs HA BHUMOCTH OOBEKTOB DPasjMYHON HpH-
PORH. :
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WsBectHo, uTo weM Goxapiie (GOKYyCHOE paccToAHmE 06~
eKTuBa, TeM Ooibiue nuHeiiHble pasMepsl m3obpaskenusa 00b-
eKTa B (POKAIBHOH MIOCKOCTH. YBeamuuM (QOKYycHOe pac-
crogHne OOBEKTHBA — YBEIMYATCH JUHEHHHE pPasMepsl I
miomans usobpaskenus, gasaemMoro obwexTHBOM. [Ipenmoio-
YKUM Tellephb, 9TO MBI HabiofaeM 3Be3[s B TEJIECKON ¢ JHa-
MeTpoM ob6wextuBa D. .

IIpoctomy rnasy 3Besjisl u3-3a CBOEH OTPOMHOHA yAaJeH-
HOCTH Ka)KyTCA TOYKAMU TOTO UJIU MHOTO GJiecKa, HO HE UMEeI0-
mumMy omyrtuMmoit miaomanm. OOvextus pmumamerpom D mo-
¢TpouT m300paskeHnsa 3Be3M B (POKAIBHOH IMIOCKOCTH TOKe
OpaKTHIeCKN B BH/E TOYEK, HE MMEIIMX 3aMETHOH ILIomany.

Ha camom sxe mere, m3o6pakeHns 3Be3q B (OKAABHON ILIOCKOCTH
HMEIOT HEKOTOPYI INIOIafh — 3TO TWIOMAAh NEHTPAJbHOTO AAdpaK-
IHMOHHOTO KPYKKAa, KOTOPHI W ABIsAETCH W300paskeHWeM 3Be3[s. Boa-
HOKHOBeHHE TI0[06HOT0 M30GpaKeHAsT OCHOBAHO Ha SBJIEHHM AAdpak-
WU CBETA HAa Kpaw 00BEKTHBA OT JAJIEKOTO TOYeIHOTO MCTOYHHKA CBE-
Ta. OfHAKO AMAMETpP NEHTPANbHOTO ANPPAKIUOHHOTO KPYMKKA OTHO-
CHTeJbHO MaJl (XOoTA He OeCKOHeTHO Man!), ¥ MHI He GyAeM NPHHMMATDH
ero BO BHEMaHNE. .

C yeennuenneMm F pia o6rertrBa D pasmepsl HeHTpalbHOro Hud-
PAKOIOHHOTO KDY/KKA 3BE3NEL PACTyT W BOKPYT HEro CTAHOBATCSA 3a-
METHBIMI TOHKHMe HAu(pakuMOHHHE KOJbIla, OTHEJEHHbIE APYT OT Apyra
¥ OT KpPY/KKa TOHYAMMNMI, eJle YIOBAMHEMH Y€PHBIMY TIPOMEKYTKAMI.

C yBenugenumeMm [) pasMephl KpY:KKa YMEHBINAIOTCH, M 3Be3[bl
KajkyTci KaK OH Gy/IaBOYHBIMHA YKOJIaMHU. .

C npHMeHeHVEeM CHJIBHEX OKYJIAPOB, MAOIINX YBeJHYEHUS GoNbIe
paspemawlero, [udpaKIIOHEasg KapTHHA BIJHA O9eHb Xopomro. Ecin
HabmogaeMasn 3Besfa ABJIsETCSH TeCHOM JBoiiHOIl, HO HocTymHOH IS
paspelleHus IpH JAaHHOM JHaMeTpe OOBEKTHBA, TO cpegd KoJedex
MOJKHO OTHICKATh BTODPYIO 3Be3fy. EcIH KOMIOHEHTH HMEIOT NOYTH
paBHBIH Gieck, TO HUPPaAKIUOHHbIE KPYKKHA CTOAT IOYTH BIUIOTHYIO,
OKDY’KeHHBle KOJbIAMU-BOCEMEpPKAaMU. [[MPPAKIMOHHEE ABICHHA XO-
POIO 3aMETHHI ¥ SIPKHMX 3Be3M, a y cJa0BIX OHM He BHJIHEL.

JNupaknuoHHbIH KPYMMOK 3Be3[H HEIb3fA CUATATH U300payKeHHeM
UCTAHHOIO JWCKa 3Be3[Hl.

ITpapunpHasg AuPpPaKuUOHHAS KAPTUHA 3BE3Tl, T. €. KPYMKOK ¥
KOJIEIKM, MOKeT HaOJIONaThCA TOJNBKO ¢ OOBEKTHBOM OTIHIHOTO Ka-
gecTBa. C IJIOXMM, PacCTPOEHHHIM O0HEKTHBOM OHA HCKa)Kaercs (oBa-
JIBl, «3aIIATHIEY, SJIUICH ¥ Ap.). Ha BIQUMOCTH e BCerja BJINMAET TAKKe
COCTOAHNE aTMOC(epH.

PasamepaMu pgudpaknuoHHON KapTUHH MBI OyaeM Ipe-
HeOperath. M300paskenus 3Be3 HA ceTdaTKe, laBaeMble OKY-
agpaMu (M ria3oM B TOM 4dmcie), Todeunbie. OHE cO3HAIOT
onpefieIeHHYI0 OCBEIEHHOCTh B JAHHOM MeCTe CeT4aTKH, M
9Ta OCBEIIEHHOCTH He OyIeT MEeHATHCA IPH N3MEHOHHH YBe-
AuYeHns Ui GOKYCHOTO PAaCCTOAHHS M3-3a OTCYTCTBHEA OLLY-
TEMOH NJIOMARM Yy «TOYKH». [pyruMm ciaoBaMm, SPKOCTh
n3o00paskeHuyd 3Be3]l B POKANBHON IJIOCKOCTH OGBEKTHBA 3a-
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f,‘ncm TOJABKO OT nuaMerpa o0BeKTHBA U HE 3aBUCUT OT €ro
GOKYCHOTO DAacCTOSIHUA; OHA YBEIHTHBAETCH C YBEIHICHHOM
;p # YMEHBIIAETCS C ero yMeHbIIeHWeM.

.Kax MH 3HaeM, dgeM Oouabmie miomangb O0BEeKTHBa, TeM
60.711)1]19 oH coﬁupaeT cBeTa OT 3BE3ME[, II0ITOMY -
.¢ numamerpoM D cobupaer cBera or sBesgs B D?/d? Goxbme,
geM 3padok riasa ¢ puamerpoMm d (D ofpaHO HaMHOTO 60315—
.mte d). CienioBaTenpHo, Korjia Bee JIydnm OT 3Be3/sl, coGpaH-
gie 00BEKTHBOM, IONAJAOT B IJa3 ¢ IOMOMBI0 OKYJIApa M
.06pasyioT Ha CeTIaTKe TOYKY, TO OCBELIEHHOCTH B 3TOM MECTe
jyneT Goabme B D?/d* pas, uem or TOYKH, 006pas3oBaHHOR
ayqaml, KoTopHe cobupaer ToabKO 3pauok riasa. [loatomy,

npeneGperas DOTePAMH CBeTa Ha OTPajkeHNe M IOTJIOIEHHe
‘€ro B TeJeCKOIe, MOKHO CUHTATh, UTO 3BE3JBl KAKYTCA TIa3y
‘B TeJIECKOII C [IAaMeTPOM 06'beKTI/IBa D B8 D?*/d? pas sipue, ueM
#EBOODYEHHOMY Tiasdy co 3paukoM d ¥).
;"= Temepp mpepmcTaBhTe ceGe, yTo BH HaOJI0aeTe B TOT jKe
“TRNOCKOT IPOTAKEHHYI0 TYMAaHHOCTh WM TaTaKTHKY.

‘B ¢doxranpno#l miockoct: o6BeKTHBA Temeps OypmeT He
TOYKa, a OATHHIIKO C 3aMETHHIMJ PasMepaMi U ¢ HEKOTOpOX
“HOBEPXHOCTHOH SIPKOCTBIO. YMeHbINas Tenepb GOKYCHO® pac-
€rosHAe 00BEKTHBA, MBI YMEHBUIAM Pa3MepH IATHHINKA, HO
‘#8-38 DTOTO Gy/IeT yBeIMYHBATHCA OCBEHIEHHOCTD n3o6pame-
‘puA natanmka. G yBerndeHueM jxe QOKYCHOTO PaCCTOSHUSA
‘ofbeKTHBA pasMepsl IATHHIIKA GyIyT yBeIMYMBATHCH; CBET,
‘eo0paHHEI 00BEKTHBOM, pacmpesfeintcd Ha OOIBHIYIO ILIO-
J\aab, U OT HTOr0 OCBENIEHHOCTHh M300paKeHHA YMEHbBITHTCH.
~CrnenoBarenbHO, OCBEIIEHHOCTh B Ipejerax M3006paskeHns
“HPOTSIKEHHOR TYMaHHOCTH B (OKAJIBHOR HIOCKOCTH O0BEK-
‘ruBa 3asucut or D u or F oguospemenno: gem Gouabme D,
,TeM OCBEINEHHOCTH Goubiie, ueM MeHbime DD, TeM oHA MeHbIIe;
geM Gonbime F, TeM ona Mensblne 1 HaoGOpOT.
+* Yenumuus D, maupumep, B JBa pa3a, Mbl yBeJIUINM ILIO-
4nangp obBexTHBa B 2% = 4 pasa, KOJIMYECTBO COOPAHHOTO
.CBETa YBEIMINTCS, Pa3yMeercs, B 4eThipe pasa (KaK OT 4eTH-
Pex o0BEKTHBOB ¢ TeM ;Ke nmamerpoMm). B uernipe pasa yBe-
JIAYATCA W OCBENIEHHOCTHh B Ipefeiax us3obpasienus B ¢o-
KalbHOM IUTOCKOCTH. A Temepb ysenwunMm u F B gBa pasa.
-Jluneiinpie pasmepsl m300pajkeHHs BO3PAcTyT B [Ba pasa,
a mnomans B 22 = 4 pasa, U3-33 DTOr0 OCBEIEHHOCTH B IIpe-
Henax m3obpaskeHus B (JOKANBHOA IIOCKOCTH YMEHBIIUTCH
‘Toxe B 4 pasa. B mTore HudYero He m3MeHHTCA IO CPABHEHUIO

*) Bompoc o mauanum $oHa HeGa Ha BUIAMOCTH 3Be3f OyJjer
PACCMOTPEH HEKeE.
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¢ upexxkauma D m F. Otciona fiesaeM BHBOJM, 9TO OCBEIEHHOCTD
B IIpefielax M300paskeAnil MPOTAKEHHNX TyMaHHOCTe# B o-
KaJbHOM IIOCKOCTH 00BhEeKTHBA M3MEHAETCH B TOUHOCTH, KaK
ma3MensieTca oTaomenwe D?/F2?, woropoe HasmBaeTcsa ceemo-
cuaoll. BcnoMmEas mpenbIymme paccyiIeHHA O 3Be3jax,
3aKI09aeM: APKOCTh M300pakennit 3Be3q B GOKAMBHON ILIO-
cKocTH o6beKTHBA maMenseTca Kak D2, m ecam Bech CBeT OT
aToro m3o6paskeHMA cobupaerTcs 3aTeM B Ta3, TO OCBEIMIEH-
HOCTh OT W306paskeHnil 3Be3] HA ceTYaTKe TOKEe M3MEHAeTCHA
kak D2, Tlpm yBenwuenmsax, MEHbIIAX PAaBHO3PAYKOBOTO, OHA
yMeHBIIAaeTcA Ha CeTdaTKe HPONOPIHOHAIBHO «06pesanmion
IIOMANY BHXOJHOTO 3pPavKa, UTO PABHOCHIBLHO TAKOMY 3Ke
TIPONOPIUOHAIBHOMY YMEHBINEHAIO IIomann o0beKTHBA, T. €.
cHOBa Kak D?2,

Bepremca k tymaummoctam. IIpegmonmoxum, 4to MH Ha-
61r01aeM TYMaHHOCTD B TENECKOIN ¢ MmaMeTpoM obmextmsa D
n ¢orycHEIM paccTostnmeM F, mpUMeHAs OKyJIAp, HarOImit
PaBHO3Da4YKOBOe yBenmuenwme. Bech cBer or m300paskennsa
TmonajiaeT Ha CeTIaTKy, W TaM 00pasyeTcsA IPOTSKeHHOe W306-
PasKeHHe ¢ OUpeNeNeHHKMA PasMepaMe 1 ILIOMAbIo.

Bynem npmmenste Goiee KOPOTKODOKYCHBIE OKYIADHL.
TlosepxHocTHANT sipKOCTH W306paKenuss B QoradbHON miO-
CKoCTH OOBEKTHBA OCTAaHETCH To# ke, HO Goiee KOPOTKo(o-
KYCHEIE OKYJADH YBEIWYAT WIOMALb W300pasKeHnss HA cer-
9aTKe, M, XOTA BECh CBET 0T POKAIBHOTO N300 PasKeHNA ONATH
TIOIafaeT B Iiia3, OCBEIMEHHOCTH YYacTKa CETYATKH HAYHET
nagats. Ecanm MB Bo3bMeM OKyIsp ¢ (OKYCHHIM pacCTOSHA-
eM, B JBa Pa3a MEHBIINM, 9eM Y PaBHO3PATKOBOTO OKYIADA,
yBeIWdeHNe TelecKoma BO3pacTeT B [Ba pasa. Pasmep m3006-
PajKeHWs HA ceTYaTKe YBEIMYUTCH TOKE B [BA pasa, 4 INIO-
mane — B 22 = 4 pasa, OcBemeHHe yYacTKa CETIATKN yMeHb-
MHTCA B 9eTHpE pasa.

IIpnmenaM Temeps OKyJasAp, MaOmMuil yBeIW4eHHe, Ha-
upuMep, B [Ba pPasa MEHbINee PaBHO3PAUKOBOro. J[maMerp
BHIXOIHOTO 3padKa B cooTsBercTBEEM ¢ dopmyinoi (6) ysemam-
9ATCA B JBa pasa, a INIOMAAh — B YeTHIpe pasa. 3padokr
rirasa, OCTaBasfich NpPEKHMM, OymeT «BHpesaTs» mid cebsa
TonbKo 1/4 4acTh TaKOro BEIXONHOTO 3padKa, UTO PABHOCHIH-
HO UTOJYYeHHI0 cBera jaumb oT 1/4 miomamm ob6wexTHBa
TelecKomna.

ITomusa o ToM, 9TO yBeanueHne B [Ba pa3a MEHBINE PABHO-
3PaYKOBOTO, BHYMCITM IIOMANb M300pasKeHnsa Ha CEeTYATHe.
Omna 6yner TaM B ueTHpe pasa Menbme. Uto ke moxygaercs?
HomnugecTBo cera, mOMaganwImEe Ha CETYATKY, YMEHBIIHIOCH
B 9eTHpe pasa, HO B 4eTHpPEe pa3a yMeHbMAIAch M INIOMANb
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jsobpakennma Ha cerdarke. CieoBaTelIbHO, OCBEIEHHOCTB
yuacTKa CeTJ4aTKH He m3MeHmiack. TymamHoCcT B HameMm
rejecKone 6yIeT UMeTh Ty e APKOCTh, HO ee pasMepH OyayT
yenpme. TakuMm ofpa3oM, HJA HaHHOTO TeJeCKONa NpH yBe-
1pYeHUAX, He NPEBHIIA0IIUX DPAaBHO3PAYKOBOTO, OCBeINeH-
HOCTh OT IPOTAKEHHON TYMAHHOCTH HA CeTIATKe He M3MEHA-
eress # Apinserca Hamboapmeii. ([Ipasma, mabmiomars upnm
ypeINdeHnAX, MEHbIINX PABHO3PAYKOBOTO, fasKe B HTOM €Iy~
yae HepasyMHo.) OHa HauMHAeT yMEHBINATHCS IIPH yBeaHde-
HifAxX, OONBIOINX PABHO3PATKOBOTIO.

OTMeTHM el OffHO CBOMCTBO IOBEPXHOCTHOR APKOCTH IPO-
THAKEHHHX O00BEKTOB.

ITpegmosnomM, 4YTO MMEETCH KaKaf-TO TYMAHHOCTh WJIH
raJaKTHKa 3aMeTHHX YriioBrX pasmepos. IlocMorpum Ha a1y
TYMaHHOCTH B TelecKom ¢ o0beKTEBOM ) W paBHO3PAUKO-
BeIM yBenmuenueMm M. Mol 3HaeMm, 9TO IPHE TaKHX YCJIOBHAX
1300paskeHne TYMAHHOCTH GyJeT MaKCHMaJIbHO ApPKEM. B Te-
JIeCKOII TI0 CPABHEHWIO ¢ HEBOOPYKEHHKM I1a30M TYMaHHOCTH
B cooTBercTBmu ¢ gopmynoi (3) BugHa yBenamdeHHON B M =
= D/6 pas, a miomanb ee u300payKeHNA Ha ceTIaTKe yBEIH-
unrca B D?/36 pas. Takum o6pasoM, ¢ IOMOMBIO TeJeCKONA
rias cobumpaeT cBera BO CTONBKO pa3 Goxbmie, BO CKOJIBKO
mromans obpeKTHBa GONbIle IUIOMAAHM 3padKa, T. €. KOIM-
9ecTBO COGPAHHOTO CBETA YBeIMYMBAETCH, HO JTOT CBET pac-
HpejieisgeTcsa Ha MIOMARb, YBEINIEHHYI0 BO CTOIBKO 3Ke pas.
ITosToMy moBepxHOCTHAs SAPKOCTH TYMAHHOCTH B [aHHOM
TejecKome GymeT TaKoil ke, KaK M IpH HAOTIONEHHH HEBO-
OpyHeHHHM Tia3oM. Tak Kak Teneckom Gwul BHOpaH ¢ Ipo-
#3BONbHEIM [, TO paccy;KieHHA BepHH 1A aoboro Teme-
CKoma.

WNanMu caosaMm, 1000 TelecKOn He MOJKeT YBEIHIHUTh
OOBEPXHOCTHYI0 SAPKOCTh HPOTSIKEHHHX OOBEKTOB, a JIHMb
He W3MeHseT ee NPU YBeIWYEHUAX, He HPEBHIIAONNX PAaBHO-
3paurosoe. IIpu GoNBIINX YBeIMYEHHAX TOBEPXHOCTHAH AP-
KOCTh TOILKO yMeHbmmaercsi. Ho Tak Kak 9acTh cBeTa Bcerjia
TepAeTCA TNpPH INPOXOKAGHWH dYepe3 TelecKOI, TO APKOCThb
TyMaHHocTelf Bcerga uyTh MeHpme. V3-3a aroro ¢on Heba
HOKoOrjla He ObiBaeT Apde B TejecKome, yeM Ipu Habaose-
HHI HEBOOPY)KEHHBIM Ia30M, Kak Oul HA GBI BeaHmK 00BOK-
THB.

Donosoe cseuenne HeGa MOKHO paccMaTpHBaTh KaK IpPoO-
TAMEHHYI TyMaHnHOcTh. Ilpm HabmiofeHHAX B TelecKoOm €
OIpefielIeHHHIMA YBEJIMUCHUSAMH TYMAHHOCTH «ciabeer», a
3Be3TH, HAa060pOT, KAKYTCA fApYe W IPOCTYHAIOT fCHE® Ha
Oonee TemmoM Qoue.

15



Tak, DpefeilbpHO JoCTyIHas [aHHOMY TENECKOHNY BHJ{H-
Mas 3Be3JlHafg BeINMYUHA Jy4lle BCEIO DPeaTn3yeTcs IPH yBe-
JIWYeHHAX OT PABHO3PATKOBOIO [0 pa3peliaromero, OJmKe
K IociefHeMy, Korja ¢gor Heba y:xe moremHen (IO cBOACTBAM
IPOTA;KEeHHEX OGLEKTOB), a IpejelbHBIE TOYCYHEE 3BE3JIH!
eme He HA4YaJHW 3aMeTHO ciaabeThb m mponajarh.

Tlomsegem urornm.

Bupmmas mosepxHOCcTHaf SPKOCTH KAKOTO-TO HPOTAKEH-
HOro obberra Gypger HamboONbIIEH M OJHOBPEMEHHO € 3THM
O[IMHAKOBOM IPH HaOMWOIEHAN TIa30M B J1000i1 TeldecKom, Ha
KOTOPOM IOCTABJIEHO ero cO0CTBEHHOE pPaBHO3PAYKOBOE yBe-
apgeHne. Bupumas moBepXHOCTHAs APKOCTH HPOTAKEHHOTO
o6BeKTa, KOTOpas HAOMIOlaeTcsi IIadoM B TeJNECKONB IpH
HX DPaBHO3PAYKOBEIX YBEANYEHUAX, HE M3MEHHTCH, €CIHH MELI
6yneM cMOTpeTh Ha OOBEKT IPOCTHIM IJ1a30M, IUAMETD 3padKa
KOTOPOro pPaBeH jHaMeTPy BHIXOJHOTO 3pavyKa TEJIeCKONOB.

Hecmotrps Ha T0, YT0O HHKAKON TENECKON HE B COCTOAHMH
YBEIMYHTH BUAUMYI0 IIOBEPXHOCTHYIO SPKOCTH NPOTHANEH-
HEIX 00'BEKTOB, BCE jKe B TEJIECKOI (BUHO JYydmie», 4eM Ipo-
cTHM ria3oM. CBA3aHO 5TO ¢ TeM, 4TO TYMAHHOCTH K TalaK-
TOKE 00JafgaloT Manoifl MOBEPXHOCTHON SPKOCTBI0O H HMEIOT
BecbMa cinalBil KOHTpAcT ¢ OKpy:KaomuM ux QoHOM Heba.
910 mepsoe. Bropoe sakiamuaerca B TOM, 9TO paspemiapomas
cOocobHOCTh Ivla3a NpH HOYHHIX HabiofeHusx (guamerp
3pagxa yBeiamueH o 6 mm) mmke, dem nueM *). I'mas e
UMeeT CBOMCTBO JyuYllle pasjinyaTh B YCJIOBUAX HU3KOU 00-
meil ocBemeHHOCTH (HOYBIO) cialsie (HO JOCTYHHbBIE) KOHTpac-
THl OPU Maao#l MOBEPXHOCTHOH APKOCTH NPOTAMKEHHHX 00B-
eKTOB TOIfia, KOTa TaKie 00BEKTH BUAHEL OCTATOYHO KPYII-
HO, mox GonpumuM yriaoMm. [Ipu nabatofeHun B TejlecKom rias
EMEeT BO3MOJKHOCTH IPOABUTH 9TO CBOWCTBO.

MosxHO ciemaTh BHIBOA, 9TO 9€M BHIIE 3HAYEHHE PABHO-
3DATKOBOr0 YBEIWYEHHUS, TeM Jydmie, TOf OGOIBIIAM YIIIOM,
BUJEH W caM HPOTSKEHHHIN 00BEKT, U JeTatn 3Toro obBeKTa.
Taxr, TemecKombl, KOTOpPHE IO3BOIAIOT NPUMEHATH OOJbHIAe
HOUHBIE paBHO3pauKoBHe yBesmdenus (Gomee 50—60%), moka-
S8BIBAIOT CHOMpANbHOE CTPOEHHE HEKOTOPHX TaNaKTUK, Jy9ile
BHABIAKT CTPYKTYPY IIaHETAPHHIX M AWPPY3HEX TyMaH-
nHocreit. CaefoBaTenbHo, NpH HAOGINIOAEHNN HOYBIO B TENECKOI
TYMaHHOCTEH M TaJaKTHK HE00XOJUMO II0Jb30BATHCS IOYTH
BCETZIa TOJHKO HOYHEIM PaBHO3PAUKOBHIM YBERMYEHUEM 3ITOTO
TEIEeCKOIA I CTPEMUTHCA UCIONB30BATh TEJIECKON, ¥ KOTOPOTO
OHO BHIIE,

*) IlosAcHeHHA [aHH B TexeTe, HaOpaHHOM meraToM Ha c¢. 10,
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TyMaHHOCTH I1I TAJAKTHKH, Y KOTOPHX INOBEPXHOCTHAN
APKOCTB Maja, ux o0muii KOHTpPAcT M KOHTPACT UX jerajei
geBEJHKI, BUTHE IUI0OXO HMJIK COBCEM He BH[HBHI IIa30M [lae
p caMble KDYIHBE TeJecKomsl. 3hech HabuiofeHue Iia3oM B
renecKOIl 3aMeHsAeT ¢ororpadmposanue.

§ 3. KOHKPETHLIE PEKOMEHJAIINU
10 BBIEOPY TEJECHKOIIOB

VauTeBasg caMblé CKPOMHBIE BO3MOKHOCTH YHTaTels, B
KagecTBe HEOOXOJMMOTO MHHEMYMa MOKHO IODPEKOMeHJo-
BaTh €My HCIIONb30BaTh NJiA HalOMIONeHHH TyMaHHOCTeH, ra-
TaKTHK 7 3Be3JHHIX CKOIUIEHHWI TeJeCKONIHl ¢ AuaMeTpoM o0b-
exrnBa He MeHee 81 mm. Meupmue MHCTPYMEHTH TOJBKO
oTo6BIOT Kenanue HabirwonaTh ciabsie o6veKTr. PaGora Oyner
nIMeTh yelieX, MPUHOCHTH V/0BOJLCTBIE I BO3OY/KIATh #eja-
Hpe MCIONb30BaTh Go0jee MOU[HBIE TeJTeCKOIB-PeqIeKTOPH
¢ mumamerpom 3epkaia o 245—300 mm.

Jlna Bcex 0ODBEKTOB, PEKOMEHIYEMBIX A HaOIofeHu,
B IIpnioskenusx yKazaHa uX BHJNMAas 3Be3[[Has BelNMUNMHA —
obmuii GiecK. ' ‘

Yro Takoe obuymit Omeck?

Hanpumep, obmuit 6reck Imesy (M 45) 1,6™. Opmaxo,
Kak uasecTHo, IlmesAfsl — paccesHHOe CKOIJIeHHe, W 3BE3JIH,
KOTOpHIe BXOAAT B Hero, umeiwr Gieck me 1,6™, a ma 2—4™
ciabee (JUIA BUAUMBIX TJa30M), a /I TEJECKOIMYECKHX
3se3nubix pocchneit — ma 10—11™ u Goxpme. [Mostomy s
M 45 c obmum Greckom 1,6™ caemyeT mpUMEHATI TeTeCKOIHI,
KOTOpHIM focTymusl 3Beamer 11™. _

Hak monumarhr ofmuit G1ecKk TyYMaHHOCTER U TaJlaKTUK?

Cpenu Hux cymecTBYIOT 0GBEKTH ¢ 06muM GIeCKOM OKOIO
11—12™: M 76, M 97, M 98, M 100, NGC 2438. 911 06beKTH,
HecMOTpsA Ha TeopeTmdecKme pacuers (popmymaa (1)), e 6y-
ayr supasr gayke B 108-Munaumerpossiit pediexrop us-3a
CBOC# mpoTsKeHHOCTH *), XOTA, Oy/b OHNH TOYEUHBIMH, yBHU-
JieThb B TaKO#l TeJECKON WX yaaxoch Obl. JJds mpoTA;KeHHBIX
00beKTOB fia eme co ciaboii MOBEPXHOCTHOM APKOCTBIO CIey-
€T VMMEeTh TeJeCKOH, KOTOPOMY [OCTYIHH OOBeKTH Ha 1—
1,5™ cnabee, wem ofmumii Gmeck otmx oGBerToB. B pegryio

—_—

*) ®opmyna (1) mWo3BOJsAET IO 3aJAHHOMY 3HAYEHWIO [HaMeTpa
o0bexTHBa D B MIWLTUMETPaX BBYHCIAATH IPEJe]bHO AOCTYIHYIO eMy
3BE3[JHYI0 BeJWYMHY m TOJIBKO B cly4ae TOYEIHLX 00HEKTOB — 3BesJ.
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fcnyo noub 165-mmanumerporomy pedmertopy moCTYIHL
BCe IEPEYUCIeHHBE OGBEKTH.

Teneckon mosKeH mMeTh HaGOP OKYJIAPOB, KAIOMHAX OIH-
CaHHE® YBEJHYEeHHA, a TAKIKE YBEIMYCHHS, OTINIAIONMMECH
or Hnx Ha +10 % u Gonee. IIpumensercs Bcerna 1o ypesnm-
YeHEe, IPU KOTOPOM HabJofatenb IM0JydaeT HauGoabIIee Ko-
nuyectBOo WHQopManum 06 ob0beKkTe m Korga uaobpaskeHme
pupiHO HauOonee sAcHo. [lns kKamgoro o6heKTa mpUMeHAETC:H
cBOE ONTHMAJbHOEe yBeJHdeHHe MU HaGop yBeamdeHHi, Ko-
TOPHE BHIABIAIT Pa3iIWYHEIe CTOPOHH HPHPOAL 0OBEKTa.
OnruMaiapHOE YBeJWdeHNe 3aBHCHUT M OT IPUMEHAEMOTO Tele-
CKOIIa, ¥ OT YCJOBHIA HaOMONeHNsA, i OT caMOro Haba0KaTels,
IMocnegumit caM momKeH BHODPATh 9TO yBeJIWYEHHE.

Uro KacaeTcs NOJA 3PeHAs, TO [JiA NPOTAMEHHEX TyMaH-
HOCTeil W paccesHHHX CKOINIEHH# Jaydme, ecam moje Gyner
GonbmAM — TOIfA JieTde OTHCKATH 00HEKT M PaccMaTPHBATh
ero neaukoM. HambGosee yoqoGHRME B 9TOM ILIaHe ABJISAIOTCA
TelecKonsl ¢ xuaMerpom obbertuBa 95—190 MM, IIpu ortmo-
caTenbHOM oTBepctun ~1/10 mX mose 3penms eme gocra
TOYHO BEJIHKO, U TaKhe TEJeCKONH IO3BOJNAIOT Jierde OTH-
CKHBaTh U HaOaiogath ciabbie oONIMPHEIE TyMaHHOCTHM, Ia-
JAKTHKHA, CKOIUIEHHWS NPH yBEIMIeHUAX, GIM3KHX K pPAaBHO-
3pagKoBOMY. BoublIyI0 POAB 3Hech UIpaeT YUCTO IICHXOJIO-
ruueckoe Bocupustme. Hampumep, oueHr 3PPeKTHO BEIIIA-
aat gee rajgaktaxka M 81 n M 82 mum M 65 u M 66, xorga onn
OJIHOBDeMEHHO BH[IHE B TeJecKom mpd MaioM (20—40%) yme-
auyeHUM ¥ GONBIIOM moJe 3peHHsi, TaKUX HPUMEPOB MHOTIO
(ckommenme rajmakTHR B [lleBe m mpyrme).

Ilna Gonee ymoGHOTO HABeJeHHS TeleCKONA HA ONOPHYIO
3BE3Y KeJIaTeJbHO, YTOOH Y Hero ObLI MCKaTelb — He6ob-
mo# TexecKom, HrPAalINUil POJAH ONTHIECKOTO NpHUIena, ¢
yBexmuenaneM 4—10™ m GONBIEM YTIOBHIM IHAMETPOM OIS
apeRusa — mopanka 8°. B ¢oryce oxymaspa mcRaread I1m0Jies-
HO mMeTh KpecT HETeil. Ilocie HaBeeHUs HA OHOPHYI 3BE3NY
IJIA TOYTH BCeX IpefiiaraeMbix 0GbeKTOB HaqOoGHOCTh B MCKa-
Teje OTHANaer: MOAB3YACH KapToil, MOKHO «(BeCTH» Tejie-
cKONl K o6BexTy, Habmiofas depes okyiap npu 20—40%.

Ecnm npnmensemuiii Temeckom — pedpakrrop, TO rKenaa-
TeJIbHO B HaGope MONOJHHTEIHHHIX HIPHCOOCOOICHHHE MMeTh
IPACTABKY C HOBOPOTHHIM 3€PKaJoM, INO03BOJAKIAM H3Ge-
JKaTh HEyHOoOHBIX 103 UPH HaGuogeHEAX (HampuMep, ecau
COBEKT PACIONIOKEH BHICOKO HaJ TOPH30HTOM).

Teneckon momxedH OHTL CMOHTHPOBAH Ha NpPOYHOHA ycTa-
HOBKe, JIydlIe 9KBATOPHAIBHOM, HCKI0YAIOMEN BCAKYIO TPAC-
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Ky ¥ NPOKaHHe MHCTPYMEHTA, TO3BOJNAIOMEH TOTHO PUKCHs
poBaTh TEJECKOL HA 00BeKTe I ¢ HOMOIbIO MeXaHH3MA TOH-
KEX ABHJKEHHE CIENHTL 3a IOCTOAHHHM ero TiepeMelfeHHeM
p IOJIe BPEHHA BCJEHCTBAE BPAICHHA JeMIN BOprl‘ och,
YKa3aHHHHA MeXaHHM3M He00-
XOIMM ¥ OpHA HAJAWYMM daco-
BOTO MEXaHRm3Ma  CJIeKeHHA:
17 KoppeKnumm pa6GoTel mo-
cJegHEro, a €aMmoe IriaBHOe —
A IUIaBHOTO, TOCTeNeHHOro
HaBeeHuA TeJllecKoIma mo
«3BE3[IHOMl TPONHHKE» K 00beK-
1y HabXlOfeHHA.

(DyHpaMeHATOM, KCKII0Ya0-
UM BUGpanHio TpyHTa, RIS
16PEHOCHOTO TEJEeCKOIA MOYKeT
crysath BeGombmoil GeToHH-
poBaHHHI ydacTok. [{as xpyn-
HOTO TeJecKoma Jydgime erpo-
uTh 06CepBaToOpmIo. '

Takum ofpasoM, KauecTBa
TeJAeCKONa, IPAMEHAeMOTo JAfA
Hammx uejel fa u Boobme mis
JI06HX APYTHEX, NOMKHH OHTbH
ouenb Bricokm. Ifocrpoiira or-
JIMYHOTO WHCTPYMEHTa, OTBe-
Yalomero ¥ TEOPeTHYECKAM Pac-
JeTaM, H ymobcTBy B mOMB30-
BaHHH, — JEI0 cephesHoe ' u
HempocToe.

B macrosmee BpeMs B npo- _ :
naske GHBaer npexpacumﬁ 110-  Puc. 1. Texecxon ‘«Mm‘mp»
Mnmnuerponmu pedmemop
«Mugap», warorosiseMi Honocnﬁnpcunm npnﬁopocrpom
TeIBHKIM 3aBOOM, C OTHOCHTEJIBHHM oTBepctHem 1/7,3
(pmc. 1). Cpox caym6bl aXOMEHAPOBAHHOTO HOKDHTHS 36p-
Kax — o 15 .mer. Iloxpritme MokHO OGHOBHTB, OTOC/TAB
3epKaja 3aBORY-M3TOTOBATEJIO. Cmeﬂnme yse:mqelm;f 32><
54%, 96, 169%. Dxparopman. MexaHusM TOHKHX JBHKeRHi,
MCKaTeNb, KOOpAuHATHKE Kpyru. Bucora — 1650 mm. Macca
He 501199 20 xr. Omupaerca Bemyck 150- u ZSD-Mnnnn—
MEeTPOBHX pedieKTopos. Hpnoﬁpecm «Munap» MO;KHO Ha
0ase Pockyasrropra csoeit ofiacT.




I'TABA 2

BIIMAHNE OKPYHHAIOHINX YCJIOBUN

§ 1. TPEBOBAHUIA K COCTOAHNIO HOYHOT'O HEEA

Huaa ycnemHwX Ha6mofeHnil TyMaHHOCTEH, TaJaKTHK 1
3BE3HHIX CKOILIEHUI 7KelaTeIbHO YICTOe ¥ IPo3padHoe HeGo,
a TaKyKe OTCYTCTBUE TOH €ro mMOJCBETKH, KOTOPas MOKeT GHITH
B NOPHMHIMNE yCTPaHeHa.

Mosicaum mocaeguee. K momoGHOI mofcBeTKE MOKHO OT-
HECTH NPUCYTCTBUE KAaKOro-1u6o pPaccesHHOro, MHOTAA Clle-
OAIMEro, CBETa HOYHEIX TOPOACKAX WMJU WHHIX OrHei, cBera
3apu, csera Jlyuer. Bce sTm mcrouHuMKu csera MoryT OBITH
ycTpaHeHbl HabaoaTeneM nyreM BhOOpa Mecra, Hadaja Ha-

GaofieHn i, KOT/1a MOABIAIOTCA (MM eme BHUAHK) 3Be3AH 5,5,
u 6Ge3JTyHHHIX HOYeH.

OcragbHbIe HCTOYHMKH CBETA: Hajiekue cjabble 3Be3fbl 1
rajJakTHKM, CBeYEHUE MOJEKYJ aTtMoc(epsl, HOJAPHHE CHA-
HUA, CBeT OT MEKILIAHETHON IIBLIH, OPOTHBOCHUAHHUE — HE-
YCTPAHHUMBL H ¢ HUMH IIPUXOTUTCHA MHUPHUTHCH.

Uncrora 1 pPo3pavHOCTh HOYHOrO He0a MOHEMAITCA Kak
OTCYTCTBHE B HOYHOM BO3AyXe IEIM, TyMaHa, 00JaKOB.

IIpn oco6o umcToM ¥ mpospaunoMm Hebe gaxke HEKOToOpast
nojcBeTKa OBIBAeT HeCYMECTBEHHOM.

B ropopax, B6au3H aBTOMOGHJIBHBIX M ;KEJE3HHIX IOPOT
BO31yX 00bMHO 3amblieH u Gaeck 3Besll ocaableH, a Korma
BEUEPOM 3aropaercs TOPOMCKOe OCBeMeHNe, MHIh HAYMHAET
paccemBaTh U 6e3 TOro MEIIAIOMHAN CBET, B KOTOPOM «TOHYTY
crabsie 3Be3mel, HeGo mnpuobperaer GeecOBATO-CEPHIA MM
KOpDUYHeBaTHil oTTeHOK. B xosomuble, colpsie HOYM HEGO
3aBOJTAKWBAETCA 0eecoBaTHIM TYMAHOM, 4TO TOKe CHILKAET
G6neck csetun. leiictBue o6aaxkoB odeBugHo. Habmomathb
B TakWe HouH GeccMbicieHHO. B ayumem ciaydae B TyMaHHO-
CTSIX, MAPOBHIX CKOMJIGHWAX W TaJaKTHKaX BHWIHH TOIBKO
caMble IpKUe, KaK IIPaBUJO, TleHTpaidbHbie yacTd. B GoraTex
PacCesiHHEIX CKONJIEHWSX BUJHA JHIb OefHAad KYdYKa OT-
TNeNBHHX 3Be3..
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HKorna -xe mownoe meGo nMeer ray6oxmit wepHO-cmHmiH
HBEeT, ‘a 3BE3NH TAK APKY, MX TAK MHOrQ, BIJOTH [0 CAMBIX
cnabuix (6,5™), n onm kamyres Game, Torfa 1pu HpaBMiL-
HOM OOpameHrd ¢ XOPOIINM TeJeCKONOM B yBRIHTS Bcro
KPacoTy «TyMaHHHIX ISITEH M 3BE3XHHX KYyu».

Uto kacaercad CHOKOUCTBHA HOYHOTO BO3AYXA, TO MOKHO
YTBEP/KIATh: HAJWYAC YMEPEHHEIX BO3NYIIHBIX TEUeHUH He
yXyAmaeT BHUIAMOCTH TYMaHHOCTeH, IaJaKTHK M  3Be3AHBIX
ckonnennit. HoHeuro, ecan BOBIYX OUEHB HECIIOKOBH; BeTep
CHJIeH, TO B TAKHMX CJIY4aAX MOryT MCY4e3aTh O4Y€Hb crabie
3BO3M{H CKOIIEHWH, BOBHHKAeT ONMACHOCTh MONHATHS WHIH,
CHIBHO MCKAKAIOTCA KORTYDH TyMaHHOCTe#, Ta u caM Habuo-
gaTens 4yBCTBYeT cebs Heymmo ITpu cnabom HOYHOM BETpE
uMeeT MecTo MHTepecHHH 3dderr, KOTOPHIHE cocToHT B Cle-
nywineM: npud HaOMOXeHHM B TeJIeCKONn M300pa)KeHHS HEKO-
TOPHIX TYMaHHOCTEH, raJaKTHK HAYHHAIT «CTPYHTHCA», BUO-
papoBaTh, MCKPHBJIATH (OpPMYy, YTO NPOU3BORUT BIEUATJIe-
Hue, - 6ygro astH naoﬁpamefma o6beMHBIE W  3arafovHo
«BATAIOTY B 1fl0J€ 3pPEHHA Te.necxona. Hpacmamﬁ JMOKBHH
apdexr.

-Cpenn MuOTHX HOuell nmamHOH MeCTHOCTH, KOTAa H660 He
3aKPHTO 06JaKamy, BO3XYX BIOJHe YUCT, HET TYMaHA U HC-
mapeHd#, CHJIBHOIO BeTpa, KOrga HOWH CYATAETCA B IEJOM -
HemJoXo# mas HabdoneHMit BHIOpaHHKX OODBEKTOB, W3pexKa
BHIAIOTCA  HOYM, KOT/a BO3AYX HEOOHKHOBEHHO YMCT, MCKJIIO-
guTeNbHO MPO3payeH, HET HU MaJjellero HaMeKa Ha NpPHACYT-
CTBYME B HeM HBUIHM ¥ BJATH, BeTep cJab MIH OTCYTCTBYET BOBCE.
Taxue HOuM oTHOCATCHA K 0c060 DEKEM, YHHKAJIbHKIM, Ipe3-
BH9aiiHO XOpoImo HPUTrOMHHM NJIA HabaoneHu# TyMaHHOCTeH,
ragakTHK ® 3Be3QHBIX cKomaenmit. Ecim eme orcyrcrayer
H HEHYKHHH cBeT, TO 3TH 00BEKTH OHBAIOT TOrXa BHIHH He-
oGLIKHOBEHHO APKO, BENMKOJenHo W BocxmrhTensHo. Heso-
OPYKEHHOMY Tia3y CTaHOBATES JOCTYNHBIME 33931151 no
6,5™ u mame mo 7™ :

- O6mee KOIHIECTBO XOpouux ¥ YHHKaJXbHHIX HOYel 3aBH-
CHT OT [OJIOKeHAs NAaHHOH MECTHOCTH, OT ACTPOKIMMATA MECTa
Ha6monexma IIpennonaras acTpokauMar Mecta HaGJoneHusn
CaMBIM CDEJHEM, MO}HO CKa3aTh, 9T0 YHHKaJIbHHe HOUH
emie B HEXO0JOZHOEe BpPeMA rofa MOryT BHIAfaTh Pa3 B NAThH
ner, a 7o m emte pexe. IloaTomy gmraTemo Heobxo1uMoO 1o-
CTOAHHO CJEQATH 3a Ka1ecTBOM HE6a M He NPONYCTATH €ro
otnnuHOe cocrosinne Houwo. Ilone3sHo BectTH peryinspHEe
HaGurofileHns 3a MeCTHOH morofoif. B xomopmoe Bpems rona
HaZ0 OyMarh X O MOAXOAAIIeH omesrie.
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Ecam Bam upuxo,un'réa nposonuTh HalAONeRAA sCHOH
MOUbI,. 1060 mocTOpoHHMIL cBeT (Nanexme oram, GoHAPH HA
TOPHSOHTe MM NPAMO 3a Bameil cIEHOK) ABIAETCA TNOMEXOH.
VBuzeB ogHE paa Te e 00BEeKTH, B TOT e TeJeCKOm M IPH
TOA e mpo3pavyHocTH aTMocPeps, HO TOIBKO B TEMHOH 3a-
TOPOHO® MeCTHOCTH, BBl IOfMeTe, 4Yero Bh JHIIAJH cebs
BCe -BpeMA [0 9Toro. IlosTopHhie HaG/oHeHHA B UPEHHEX
ycaosuax OyAyT IPUHOCHTH BaM TOJHKO OXHO Pasovyaposa-
ume, [losromy ecam y unratess ecThb BOBMOKHOCTH TlepeMe-
HeHUS B MECTHOCTb, Ile BO3AYX YUCT, HOYM TeMHHI, HET
IOCTOPOHHEro cBeTa W 0030py M3 OJHOH TOYKH. PacmoAOe-
HEA TeJeCKOIa . noc'ryuno noutH Bece HeGo (0coGeHHO, I0KHAR
¥MacTh), TO..3TOH BO3MOKHOCTHI) HEOOXORMMO 00A3aTeIbHO
[OJIb30BATHCA. ’ '

§ 2. TEOTPA®UYECKASA MHPOTA MECTA HABJIOJEHMA .

Jins MHOrHX acTPOHOMHMYECKHX 3afay GhIBaeT MOJE3HO
;man. reorpaduueckyo mupory mecta Habaonenus. Ilo 3Ha-
9eHHI0 reorpaduueckoiil mupots HaiozaTeNIO npnxo,un'rca
RHOT/A. OOpefe AT HaMGONBHING yroJ, Ha KOTOPHI NOZHM-
MalpoTCH. 00BeKTH, — EX BHICOTY Haj. ropusoHToM. Hakoe ke
BHAYEHHE JMeeT BRICOTA CBETHJAA HAJ IOPHU3OHTOM? —

Korma. o6kext Haxommtes B 3emmte (mbicora -90°), mo
Ha6monamnﬂ NIOXOZHT HEKOTOPOE KOJHMYECTBO  CBETA, NPH-
numaemoe 3a 100 %. Ecam e Brcota 06beKTa Haj rOPU3OH-
oM He 90°, a MeHbIIe, TO B KOJHYECTBO CBETA, HOXOAAMIEro 0
naﬁ.zmna'renn, YMHDIAETCH M3-33 YBeJAUYeHUA [JIAHEL DYTH
cseTa B atMocdiepe ¥ COOTBETCTBEeHHQ {ojee CHIBLFOrO IOT-
aomeras. C BucoTH B 50° Haj ropuaoHTOM A0 HabaonaTeNs
noxom#T yie 75 % uanyuenus obvexra. C Bacors B 30° —
yme Toapko 50. %, c BeicotHl B 15° — 25 % u, Hakomern,
¢ BuCOTH. B 6° — Bcero 10 %. ITycto Bame mecto HaGmone-
HASA HaxQUuTcA Ha mumpore H2° (cesepmoit). Homycrum, urto
“cBetmyio mMeer ckiaonenme —32°. Torma ato ceermao GyfieT
KyJbMHHHDOBaTh Ha Bhicore —32° — (52°—90°) = 6° mapn
ropmsonTom *). C Takoil BHCOTH 1Mo HaGmioparens po#zer
mamb 10 % peanbmoro manysenus obwsexta, K ToMy ke
YacTeHbKO HA HM3KHMX BBHICOTaX Hap ropnsonM GriBaeT
CIVIOIIHAS IIeJIeHa WM ABIMKA, O0TOJeCKH OrHeil mim 3apw.
~ Jlio6oit HeGecHbi 06HOKT. CIexyeT. Haﬁnmnan. Koraa oOH
HaXONMTCA HA CBOeH nanﬁonbmeu BO3MOJKHO# BHICOTE HAJ
ropnaomon.

*) finnenuem ped)pammn Gymem npene6pera'rb



POIABA 8

TOVICK M PACCMATPHBAHKE

§ 1. HAK I10Jb30BATHCA 3BE3JIHBIMU HKAPTAMI

3mech MHB XOTHEM HaTh HEKOTOPLE MOACHEHAA K HOJb30-
BAHAI MOMEINEeHHHMH B KHATE 3BE3{HRIMA KapTaMu, ¢ IO-
MOIEBI0 KOTOPHIX KaXKAH# W3 00HeKTOB MOKeT OHTH yBOPeH-
Ho Haijen. Ifomsm:knas kapra (puc. 2) mofiCHEHHH He Tpe-
6yer. Omna BHIyCKajack HEOXHOKDATHO, IOdTOMY 3JeCh

Puc. 2. Ilogsm:kHAA KapTa 3Be3RHOTO Heba



flaeTcs ToJbKO ee obmuit Bug, a B [lpuaoskennsax moMemeny
HECKOJBKO KapT 00INEero IOJOKeHHS U HOUCKOBbIE KAPTh,
Haprsr ofmero momoskeHus comep;<aT 3Be3fsl g0 5,57,
B cBoeit coBoxymHOCTM 5TH KapTh H300pPajyKalOT TOJIBKO Ty
gacte HeGecHOil cdeprl, B KOTOPON HPUCYTCTBYIOT BCEe Open-
Taraemue 00berTol, OGBeMHAB BCE OTH KAPTH, BBl MOJY4HTe
yBeJInueHAYI 1 GoJiee HoAPOGHYIO KOLHIO IIOBIKHON KapTh,
B KOTOPOI BHIpe3daHa HempasmibHAsg oGaacth okoio Iloasp-
HOU 3Be3fs (pasmepammu mpumepuo ot 15° mo 30°). Mecramn
OHa IpocTHpaercA Mo CcKiaoHeHua —30° maum —40°,
IlockonbKy KHUIY HeJb3A YBEJIHUUTHL B padmepax BIBOe
miau Gojiee, a KapThl HEJAb3A CHJIBHO YMEHBINATh, KAPTH 00-
Tero MoJIOKeHWA W MHOTHE IMONCKOBBIE KAPTHl IPUILIOCEH Pa3-
ReNNTh Ha Y4acTKH, Hajerawomjde Apyr Ha gpyra. Jasa mome-
KOB 00BEKTOB KapThl HY/KHO TeM WJIH HHBLIM CIOCOOOM CKOIHM-
poBars. [louckoBbie KapTHl MOMEIIEHH B KHUI'E HENAJEKO OT
ONMCAHUII pAacHmoNo/KeHHBIX HA HUX o0bexToB. B ciayuae,
ecIM HA KapTe PacHoJioykeHb gBa W 0ojee 00bEKTOB, Y OIH-
caHud o6wverra paercA orchika Tuma «Cm. M Oy,
Haxpas orgensHas xapra o6IEro mMOJOKEHUS OTPaXKaer
c000I0 BHIENEHHYI0 M HENOCPENACTBEHHHIM COCEACTBOM CO-
3Be3Mii, N XxapaKTePHEIM BpeMeHeM Tofa obsactb HeGa: rpymn-
ma 3WMHUX CO3Be3[Hil, 0OCeHHWe CO3Be3[qNA U TOMY momoGHoe.
Ha xa:mmoii xapre o0mero noJoeHHS TPHXOBON JuHHEH
OPOBEEHK TI'PAHHIBI CO3BE3/uil, HaHb 0003HAYEHHA BCex
OIIODHEIX 3Be3[ W 3Be3], o0Jer4alomux IONCK OMOPHEIX,
IPEYECKUMH MM JATUHCKUMH OyKBaMu Mid apaOCKUMH YMC-
aamu. Mecronososenus o6beKTOB 0OBENEHBI KPY/KKOM, AHa-
Metp Kotoporo 1—1,5°. Pagom ¢ KaKEBIM KPYIKKOM CTOUT
obosnauenue ompenesisieMoro nM oonexra. OGo3HaueHHSA 06b-
€KTOB MaHsl mo Haubojiee pacOpOCTPAHEHHBIM Karajoram,
OGosHauennsa o0BEKTOB W3 MOMOJHeHHOro Karamora Meccwe
oGrunbe: 6ykBa M ¢ mopsankossiMm HOMepoMm oOnerta. 06o3-
HaueHus oGnexroB u3 Hosoro o6uiero karamora (NGC) I peite-
pa gatorcs Toabko wmciaoMm, 06aemum 110, B oGospauenmax
o6bextos m3 [omommmrensuoro waramora (IC) Oyksm co-
xpausioresa: IC 2149, ,
} UYroOGm He 3arpoMoykmaTh KapTH JHIIHAMYA HaJNHCAMM,
Ha HUX He [aHH HA3BAHWA CO3BE3NMI: BTH HA3BAHUA JIETKO
YCTAHABJMBAIOTCA 10 IPUBHIYHBIM B3BE3JHEIM OYEPTAHHAM,
rPaEUIAM CO3Be3[HUil M 10 BXOAAUMM B HUX ofbeKraM. B Ko-
OPAMHATHON CeTKe HeOoOXOAMMOCTH OTHAHAeT IO TOH ke mpH-
gnge, VMeomuecsa MecTHEE ACKayKeHWSA HEKOTOPHIX YTJIOBRIX
Pa3MepoR M PACCTOAHWA BIONHE TEPIUMEL.
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ITomcCKOBREe KAapTH"KocTaTo4ro noxpobart. Ouu
cofiep:xar 3Besfist o 9,75™ *). Brauenue ux nnomanel saxio-
96HO B Ipefteax or 3 X & o 10° X 10°, ITemcropne KapT
o'rpam\ﬁror coGoit efuHbe, HEPA3PHBHLIE- yaacTKE Heba, Ha
KOTODPHX HaXOJATCA ONMOPHAA 3Be3fa ¢ GamkaimuM ee 3Be3fi-
HHIM OKDYJKeHMeM, IOJo}eHHe O0BeKTa, KOTOPHH «IpHBA-
3aH» K OmopHO# 3Be3de, W NOCTATOYHO MHUPOKAA 06aacTs
amesnHoro HeGa, KoTOpAs pacmosaraetcs MeMAYy ONOPHOK
1 obbexroM. B broit obmactm mabGmoparens Gynmer «npomxa-'
ABBaTEY YAOGHYIO «3Be3NHYI0 TPOIMHKY» OT OHOPHOH K 001~
exkry. OnmopHas 3Be3fa obiamaer Giskaiimell ORPeCTHOCTHIO
¢- amamerpoM oxkoxo 2°. Ha moumckosoif xapre maercs mpu-
HAToe 0003HAUEHHME OMOPHOM 3BE3MH I'DEYECKON WAM AATHH«
cKOM OGYKBO# MIH >Ke HOMEpPOM, PAIOM € KOTOPHM YKa3aHO
JaTHHCKO® COKpANIeHVe HA3BAHMA CO3BE3[MA; 3TH COXpaie-
HUA ¥ IOJHHE Ha3BAHUS CO3BE3NNH Ha JATHHCKOM H PYCCKOM
assrkax gamsl B Ilpmroskennn 3. ¥V xaxmoro obnexra gaHa
oxpectHOCcTs ¢ puamerpom He menee 0,5°. Cam obGbext ofBe-
IeH KPYXKOM, AMAMeTP KOTOPOro Ha BCEX NMOMCKOBHIX Kap-
tax. pasen 30’. Jror gmamerp caymur xopome#k MmacmaGuoit
eUHUIeH NM3MePeHNA YIIOBHX DACCTOAHHA HA NOHCKOBOH
KapTe ¥ JaeT BO3MOKHOCTH GHCTDPO CO3[aThH HPENCTaBJIGHUE
06. yraoBux pasmepax Bcell HamHOHA kapTel Boofme. -Ho cie-
AyeT - MONYEPKHYTh, 4TO PasMep DTOr0 KPYKKa HWYEro HE
rosoputT 06 MCTHHHHEIX YIJOBHX pasmepax H (opMe €aMoro
o6pexTd. MOMHO TONBKO CuUMTaTH, YTO HEHTP OODLEKTa Ha-
XOmuTCA BHYTPH KPYIKKa. PxnoM ¢ KPYKKOM CTOUT oﬁosna-
yeHue OOBEKTA.

Y nepsoii moumckosorr kapth (M 1) naHH quHpe YepHHX
Kpy:xka. CaMBIM 6GONBIIMM KpPY:KKoM 0003HaUeHBI 3Be3JHE
co aBeaHOH BeamanHo# o1 0,75™ 0 3,25™. OcTansHbE KPYK-
Ki oGoamaualor sseagsl or 3,26™ mo 5,25™, ot 5,26™ ‘mo
7,25™ u ot 7,26™ mo 9,75™. IlBoiiHbie m KpaTHHE 3BE3AH
0003HaYeHH COOTBETCTBYIOINUME WX BHIHMBIM sneanm;m Be-
AHYNHAM YEPHBEIMA KPYHKaMHA C JYIMKaMH, qucno xo'ropux
OOOTBeTCTByeT mcny KOMIIOHEHT. -

*) Tak, HaIpuMep, eciM B3ATH [{Is NOUCKA HEKOTOPHX PaccesH-
HBIX CKOILIGHHH WX MOUCKOBEIE KapTel, TO Ha 3THX KapTax MOKHO cpaay
06Bapymwrr, HOJIO/KeHNe TAKUX CKOIVICHHI: ecii -3Bealgsl PacCesRHOTO
CKOIIeHNA JOCTATOYHO APKH, TO OHH MMeEIOTCs Ha naHHOHR IIOHCKOM
Kapre, o6pa3ysa XapaKTepHYK CKYYeHHYIO TPYIIY, COQTBETCTBYIOILYIO-
HaubojJee 3aMEeTHRIM CTPYKTYPHHM OYePTaHMAM BTOT0 CKOIVICHHA.
O‘IGBHI(EQ. 970 TaKWe CKOIJIEeHHs JMOBOJBHO fAPKH, 6518&!0’1‘ - BeEbMa
a@cbeummmn M X IOHCK OOBIHO HETPyJeH.
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CrjioHeHHe HA NOMCKOBHIX KapTax BO3PACTaeT, Kak n
Be3le NPHHATO: CHU3Y BBepx. lIpsaMoe BOCXOMIeHWEe HA IO -
MCKOBHIX KapTax Bo3pacraer COpaBa HAJeBo.

Ecnu OB mpenmonaraeTcs Xopolmei M ecTh BO3MOKHOCTD
HabaI0aTh, TO QA HAYAJa MOKHO ONPeNeJUTh C HOMOINI
NOMBHIKHON KapTHl BUI 3Be3IHOT0 HeGa K MOMEHTY Habuofe-
amii, Onpefenus, Kakme cO3BE3AUA OYAYT BHAHH B TOT MO
meHnt, u3 llpunomenus 1 MokHO y3HATH, Kakne OGBEKTH
TNPUHANJIEHAT HEKOTOPHIM 3 HTRX CO3BE3IHM.

Hanbrelimuit BHIGODP OXHOrO WM HECKOJIBKHX O0BOKTOB
8aBHCHT TOJHKO OT jKelNaHus HaOJIOZATeNs M OT YCJIOBHil
BURMMOCTH, HO He OT peKoMeHaanuil asropa KaHuru. Bce
OpeaJioskeHHble 00BLEeKTH MHTepecHH (e3 uckaouenus. Ecau
00BEKTEl HEBHAKOMBI, TO MOJKHO 3arjJAHYTb B UX ONMCAHUA B
[Ipnaosxennm 2, a sarem cpenaTs Bm6op

Hpennonomnm uT0 BHOpaH Kakoii-ro oOmexr. O6paTnm-
cA K KapraM ofmero mogoskenus Ilpunoskenus 4. OThicKas
KapTy, COJAepyKaIyi0 BHIODAHHBIA OOBEKT, YHTATEIb IO~
po6Hee YBHAMT HYKHYIO eMy A 0030pa HEBOODYKEHHBIM

rnasoM o6nacts HeGa co 3Be3mamum 1o 5,5, OTHINET OIOPHYIO
3Be3ly, Kotopaa o6f3aTebHO YKA3aHA B OMHCAHWY JAHHOTIO
o0beKTa, 3aIIOMHAT, KaK HaliTh ee Ha HeGe (B IPOTHBHOM €JIy-
Yae ODPHOETCA BCE BPEMA CBEPATHCH C KapTOH), M MOMKET CO-
¢TaBuUTh cobe IpefcTaBIeHUE O PACHONOMEHHH cAMOTO 00LeK-
Ta CDeM 3BE3Nl, BHIUMAIX MPOCTHIM IJA30M.

ITocste atoro ciegyer HafiTH TOMCKOBYIO KapTy AJsA Ha-
mero of6bexkTa. HaBems ¢ momomplo mcKatesns HaM MHAYeE
TeJIeCKOI Ha ONMOPHYI0 3Be3Ny, CJIENYeT «BECTH» TeJAeCKON OT
ONOPHOR 3BE3NIH K/ 0OBEKTY IO «3BE3JHON TPONMHKE», IIAMIMA

B MCKaTeJb WJHM B CaM TeJeCKON IPH yBelIHdeHHH 20* —40%,

opueHTEDYsACh mo 3Beagam no 10™. Komeuno, BaM moMoskert
B DTOM HOWCKOBAS KapTa, HO NpEsKIe CIENyeT B He#l pazob-
parbc.

Korma BH HaBeJere TelecKOm HA ONOPHYI B3Be3Ny, TO
B JCKaTeJdb (KOTOpOro gacro He GhiBaer), a JydYme B caMm
TeJeCKON ¢ YKa3aHHBIM yBeJU4YeHHMEM BH YBUIHUTE ee B IeHTpe
IONA 3PEHNA, OKDPYKEHHYI0 ADPYIraMHU 3Beamamm *),

TuaresapHo otgorycupyiite Tejseckon, uToObI 3Be3[ Obi-
¥ BAJHH KAaK MeJKHe, GPUJJIMAaHTOBble YKOJHl HAa YePHOM
6apxarte Heba, a ri1a3 CMOTPE] HA HUX COOKOHHO, 6e3 BCAKOro
Hanpsxenns. Jas GoabmuHCTBa c1abHX IPOTAKEHHHX 005~

*) T'1as, Kak 9uTaTeNdp Yy:Ke 3HAET, CHEAyeT HEpPKaTh TOYHO HaA
OUTHIECKOH OCH TelecKola, coBMellasi 3pavyol [J1a3a ¢ BEIXOMHBIM
3patKOM HMHCTPYMEHTA,
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pKTOB /0CTATOUNO Majgedmero HAPYIIEHHUS PE3KOCTH, UTOOH
e COBEPUIEHHO HX He BHIETH Jia/ke B TOM CJydae, KOria
i DPHCYTCTBYOT B NOJ€ 3DEHWA BAIMEro WHCTPYMEHTA H
HpWHIMIHATGHO JOCTYIHb eMy.

3pes3jsl, OKPY/KalOI[#e ONOPHYIO, HEOOXOAUMO OTOMKIEeCT-
BIITH CO 3BE3NAMH OKPECTHOCTH ONOPHOH Ha IOHMCKOBOM Kap-
re. Jlnsi 91010 HAJI0 3HATH, KAKOE [OJIe 3DEHNA BUJHO B Teje-
cKor, KaKOB €ro yrJoBoil jpmamerp.

Yri0Boil pasMep BUAUMOTO IOJISA 3DeHHSA IDH TaHHOM yBe-

JIHYeHIA (2OX——4OX) MOJKHO BEYHCIHUTH PA3HEIMH METOIAMHA.
Ilpomie BCEro BCIOMHHUTb M NPUKHHYTH, CKOJBKO a3 B [Ma-
MeTpe TOJIA 3PEHHA VJIOMHUTCA Anamerp moiHo#t JIyms (mpm-

sepro 30°). ObnunO TpH! 20° —40* pumamerp moiA 3peHHS
paBsen 1,5—2°.

(JuepTHB MBICJIEHHO KDY/KOK IPUMEDHO TAaKOTO paaMepa
BOKDYT ONOPHOI Ha KapTe, BK CMO;KeTe Jierde OTOKAeCTBIATD
speanpl. Cruemyer ywecTb, 4TO MOKET BO3HUKHYTH Heobxo-
JAUMOCTH TIOBOPAYMBATH HOMCKOBYIO KapTry mepep coboi, 4To-
fbl «COBMECTHTE)» 3BE3[Bl B TEJIECKOIE U B OKPECTHOCTH OIIOP-
Ho#l Ha Kapre. Bam TemecKOm MOKeT ¢(BHAETHY CJIHIOTKOM

caabnie 3wpessnl, nanpumep no 12™, B To BpemMsa kak Ha mo-

HCKOBOIl KapTe cambie ciaa0eie mveror Beaumunny 9,75™. He-
Karedb, Hao0OPOT, MOJKET ¢ TPYEOM MOKA3HBATEH 3BE3TBI TOJb-
ko no 9™. Ioatomy Hamo ofpamarh BHAMAaHHE B HEPBYIO
oyepedh Ha caMble spKne (M B TeJecKome, ¥ Ha KapTe), a YK
[OTOM, OLCHHBAsA 3BE3MHYI0O BeJIUYHHY, IPHHUMATh B pacder
u caabele 3Be3asl, orcemBasg cBepxcialGuie. BpoGaBok Ko
BCEMY CJIeIyeT IOMHHUTh, YTO I'JIa3 B TEJECKOIe BULUT 3BE3NH
pPasnuyHOi rpajanun B OJecKe, B TO BpeMfA KaK Ha NOMCKO-
BOJf Kapre TAKMX cTymeHeil TOJNHKO 4eToipe, O0beAHHAINE
N0 HECKOJNbKY PAa3HBIX 3BE3MHBIX BEJWYUH.

Crour rak:ke mpejynpeguTh YMTaTeNs O TOM, 9TO CPEAM
3BE3]] BechMa 4acTO BCTPEYAlOTCA MBOWHHE M KpaTHHE; He-
ROTOpbIe (He BCe) M3 HHX MOTIYT JEerko paspemarbcs NPH yBe-
andenun 20 —40%. Ecau e obpanaTh BHUMAHHUA Ha 3BE3[HI
C JYYHKAMU HAa HOMCKOBHIX KapTaX, CYATAA WX ONMHOYHBIMH,
TO MOJKHO 3amyTaThCHd ¢ OTOKIECTBJIEHHEM U He HaWTH DPas-
PeuienHsle TesecKOMOM KpaTHbie 3Be3fgsl. 113-3a 9TOro MOKHO
AaiKe pooOuie He pasobparhcs B 3BE3XHOM y30pe B TIoje 3pe-
HuA Teneckona. B To ke BpeMs rTimaTesnHOE M3yYeHWE KpaT-
HEIX 3Be3x mgacT BHocjaeqcTBMU (ojiee yBEPeHHOE OTOMEECT-
BleHne, tem Gosee, ecIU TeJeCKON WUX paspemaer. Taxme
3Be3fu craHyT cBOeoOpasHO#l Bexoit, Koropasa Gymer o6-
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nerdarn momcek. morma aprme xparmste ssesns (apue G™)
IIOMOTAl0T YCTAHOBHUTH, KAKOM y4acTOK Kaprel OOWIEro Io-
JOKEeHHsA TOKAa3eBaeT IIOUCKOBAasg KapTa B YBEJIWYEHHOM I
moApoGHOM BHJE.

C HaKOIIGHMEeM OIBITA OTOYKJAECTRIEHHE W BHOOD 3Be3j
GyLyT OCYUIECTRJIATHCA ABTOMATIYECKH,

Horma waGaiomarenp MOJAHOCTHIO HBYYHT OKPECTHOCTH
OTIOPHOY 3BE3JB, MOKHO HAUYMHATHL «BECTH» TejdecKom. [las
9TOT0 HY/KHO 3apaHee MPOAYMAaTh M CIIAHHPOBATD, I10 KAKHM
3Be3[IaM OCYIIECTBIATH «BEleHWE», — BHOpPATh HA IOHCKOBOIL
KapTe «3BE3[IHYI0 TPONHHKYY.

Bo-nepBrx, HaM m3BecTHa WIHPHHA 3TOH (TPOHNMHKNY:
OHA DaBHa f[HMaMerpy okKpecrnocti onopuoit. [lpaspma, Tese-
CKOTI MOJKET ¢ «TPOMMHKIY cOUBATHCA, HO BTO HE CTOJD CYILe-
cTBeHHO. Bo-BTOpBIX, HaZ0 YCTAHOBHTHL B3aUMHOE PacnoJo-
JReHHe OINOpHo#l M o0beKta HAa Kapre. Buith Mosker, cpepm
pa3dpOCaHHBIX Me/K HUMH 3Be3Jl MMEIOTCA TCPYIlbl, II0CJe-
JoBaTeJbHOCTH, 00pasylouue XapaktepHbie QUIypbl, M0g06-
HEle duUTypaM co3Beaguil; BbIgeaA0IUecs GaeckoM, oco6Goll
KoHQUTypanuel ((EHOUKN», (TPEYTONbHUUKHY, (KYUKH» 0«
Tomy mogoGHoe). Torga HeoGA3aTEABHO «NPOKJIANBIBATEY IPA-
MYI0 «TPONMHKY», a HATH N0 u3Buamcromy mytu. HKomeuno,
OniBalOT OYEHb OOraThie, YCHIIAaHHHE 3Be3famu obJjacTy Heba,
U 3aMEeTHYI0 («TPONUHKY» BHIICJUTH TPYAHO. DHIBAOT M 04eHD
OemHble o0aacTH, B KOTODPHIX 3Be3X o4eHb Majo. Hanpumep,
o0bertT M 55 HaxommTcAs HA OYEHDH MYCTOM HoJe, I OIoplas
3Be3la OUeHb cjaba W He HMeeT 3Be3gHON orpectHocTH (!),
T. e. QAaKTHUECKH HMEeTCH TOJbKO 0efHAst OKPECTHOCTH CaMo-
ro M 55. Tyr nuvero we mogesaeninh, XOTA ¢ HOMOUILIO MCKa-
TeJA TeJeCKOI MoKeT OBITh HaBeJieH HA HTY HEeYHOOHYIO Omop-
HYI0, TAJEKYI0 oT AKX 3Bean. Bce ke o0beKT oGHADPYHUTD
MOKHO, TaK KaK ero 0JecK He CIMIIKOM cJaal, W ero Mo;kHO
3aMeTUTh, €CJIH OH MEJbKHEeT B II0Jie 3PeHmus.

Hus o6vexta M 62 «rponmmHKa» HPOXOAUT NMPUMEPHO IO
rPaHAIE NPOTAKEHHON YCHIIAHHOW 3Be3gaMd 00JacCTH C OT-
HOCHTEJBHO «IYCTHIM» TPOCTPAHCTBOM.

[as oduens Gorarsix 3Be3gaMM MOMCKOBBIX KAPT «TPOHMH-
KY» cjejlyer BHIOHPATh 0Y€Hb TH[ATENHHO, MPABHA, OPUEHTH-
pyAch Ha SADKHe 3Be3[W, WHOTAA NIponycKas cJalbie.

Jloia GemHBIX 3Be3JaMU MOMCKOBBIX KapT MOJKET OKa3aTheA,
9TO B OKPECTHOCTH OIOPHOI MOYTH HET 3Be3[ M caMy «Tpo-
NUHKY» OPHXOAHUTCA [eJUTh HA «OCTPOBKH» H BECTH TeJe-
CKOII 049eHB OCTOPORHO: OT «OCTPOBKA» K «OCTPOBKY», Korja
ORHH y/Ke NpomajfaeT M3 I0JA 3PEHHA, a CAEAYIOIMUI eme He
noABIsgeTcA. B TakoM cayuae Opuercsi M (HOPHCKATBY He-
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MHOTO Tenecnonon, IoKa He nc'rpe'm'rcn cnenymnmn «oetpo-.
BOKH, - = -

‘Jlerenme Ha <«OCTPOBKHY (mqu, «rpeyransmnni,;
«yromm» H3 3Be3) OOPaBRaHO AAA di060ii. «TPONHHKHY, 9T
I03BOJIACT JIYUe ee. 3AMOMHHTE. 4«0cTpOBKE» HrpaiOT poJab
MHKPOCO3Be3/Hii, COEIHHEHHNX 3BE3/JHEIMA Mocmxanm, 2 Bee
BMECTe W €CTh «3Be3IHAS TPONHHKAY,

Boonne mpEeMaemo Gyfer cHadala CKOIMPOBATH IOHCKO-
BYIO KapTy o0beKTa M3 KHUTH, HAHECTH, 3apaHee IPOAYMAaR,
Ha KONHI0O KapTH TOHKHE CIIONIHLI® IPAME® JIHHHH, COEH-
HAIOIAEe ONpPEeJe]eHHHN® IPYNNH 3Be3[, & 3aTeM B XOfe Ha-
Gaopernii MOAB30BATHCA M BHACHATH, HACKOJABKO yR0oOHO Jif
MOMCKa 00heKTa BHODAHA U BHIENEHA TAKEM 00pasoM «3Be3g-
Ha# TpommHKa». OKOJO COGfMHEHHHX XapaKTeDHHX 3Be3J
WIH 3BE3JHHX IPYNI HA KOOHH KaPTH HOJIe3HO HOCTABHETD
agcaa (1, 2, 3 u Tak fganee), yay4maom@e OPEEHTHDOBKY
B y3aax noMaHo#, Horga B Xome MHOrOKpDaTHHIX IOBTODHHX
HaGaoeHNi HaKOHeN[ BHIACHHTCS, KaK Jydine BCero OHUIO
MPOBONATS JUHEH, O0PHCOBHBAIONAE (TPOIHHKY», BO3MOMK-
HO 04eHb aKKYPaTHO, He 3arpOMOKIas JUIIHEMA ITOMETKAMH,
IEePeHeCTH ST TOHKWEe JHHUU (IPAMO OT OMODHOH 3BE3RH
A [0 OKPECTHOCTH O0BeKTa) HA HMOHMCKOBYIO Kapry B KHHTe.
ABTOp caM HAmesJ CBOM OLTHMAJGHEE (TPONMHKHY, OTHAKO
NPeNAarars UX YATATEN0 He POMHIACH, TAK KaK BHOOP CBOHX
ONTHMAJHHHX (TPOINHHOK» TOCHO CBSABAH C JAYHHMHE CKJIOH-
HOCTAMA H OCOGEHHOCTAMH MHIIEHUSA ~KAMKIOT0 KOHKPOT-
HOro dexomexa. K ToMy ke JNMYHWA HOHCK cnocoﬁcwnye'r
JyqiIeMy YCBOOHHIO M 3ANOMWHAHUIO (TPOLNHHOK).

Homregno, pasymHee Bcero, HCIOTB3YH He;zpmm qbonapnx,
TMOCTOAHHO CBEPATHCA C IOMCKOBOM KapToH, 'MOMHA © BCeX
YKa8aHHHX BHIIe TOHKOCTAX OTOKNSCTBJICHHA B3BEBH, Habawo-
aeMBIX B TEJIECKOI, CO 3Be3JaMH Ha KapTe, KaK IPA OTOM-
JecTBIGHHN oOKpecTHocTH omnopHoii. Co Bpememem MHOrHe
«3BE3HHKE TPONMHKAY, a TO W I{eJKe TOHCKOBHE KapTH, 6y—-;
OyT BHIYYeHH HAGMI0JaTexeM HAW8YCTh. '

1 Bor Temepp, KOrAA ¢TPONMHKA» HPOXYMAaHA, MOMKHO,
IAfANA B OKYJAP UPH ysenmuenmu 257 —40%, uro ynoGmee
BCEro, «BECTH» TOJNECKON OT (OCTPOBKA» K 4OCTPOBKY», OT
3Be3[H K 3Be3ge K oKpecrHocTH o0bexra. «Bectm» Tesieckon
IO TPONHHKE) MOKHO MUKDOMOTPOHHHIMH BUHTAMH.

IIpm nomcke B pyro#t pas, B APYTyl0 HOUb; OPH APYTOM
pacnosioxennn o6bexra Ha HeGe ciemyer 6r.m, TOTOBEIM K
TOMY, WTO OPHEHTAIWsA OKPECTHOCTH OIOPHON, «3BesgHOM
TPONMHKM) MOET DPe3KO M3MeHHThCA (mosepHyTheAl) OTHO-
CHTeIFHO UPUBHYHHX IIPeACTABIGHHN O «BEpXe6 — HN38H Y
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1oJist 3peHns 1 4ro HaGmogaresio TPyAHOo 6yaer ysHaTh BPOy
65l ysxe BHJGHHOe, M OH MOKET COBEPIIEHHO 3aNyTaThes,
«COUTBECA ¢ TDPONMHKHY, M, fAa)ke Haiima o0BeKT, He Y3Hary
ero. HeoOxommmo Bpemsi, 4T0GBl MEICJIEHHO <II€PEBEPHYTE)
HX B IPHEBHYHOe mosokeHue. [1m1oxo eme usyueHHyI0 OKpecr.
HOCTh ciaaboro o0beKTa BOOOIIe HAJO0 CTAPAThCA OPHEHTH.
POBATh B NOJie 3PEHAA B TOM MHOJIOMKEHWH, B KOTOPOM BH eg
u3y4aan B nepBuii pas. OO6pyHO npH HaGJIOZEHUAX HCHOJL-
3yI0T IOBOPOTHOE 3epKajio y pedpakropa, M, mMOBOPAYUBAg
€ro BMeCTe C OKYJISPOM, JIErKO HOBEPHYTh II0Jie 3PeHHs,
C pedaexTopoM Takoil IMOBOPOT OCYUIECTBUTH TIPOILE. ‘
Horpa oGmext ouenp 3amereH, TO BHEl CcaMd YBHAHUTe,
KaK OH (BILTIRIBETY K BAM B MOJIe 3PEHUA U3-3a €ro Kpas,
Ecanm ke oGbexr Becbma cyial ujiu HeOpPUMETeH, TO Heo0Xo-
JIUMO JIOMECTUTH B I0JIe 3PEHHS BCIO €r0 OKPECTHOCTH I(@JIIl-
KOM, YTOOBl YKA3aHHOE B MOMCKOBOHM KapTe IOJIOKeHMe 00%bL-
eKTa OKa3aJoch B IeHTpe mons 3penns. O ToM, KaK ero ta
00HAPYKUTH, IOJE3HO IPOYHUTATH CAEAYINUA maparpad.

§ 2. KAK OBHAPVKUTHL CJABBIM OBBEKT,
HOTJA OH HAXOIWUTCA B TIOJIE 3PEHHNA TEJIECKOIIA,
HO MPOAOJIHAET OCTABATBHLCA HEBUUMBIM

IIpesxme Bcero, mepen Havwa oM HaGaOmeHU Ta3 LOJKel
OBITH afanTHPOBAH K Temuote. [[nA »TOro Hamo HOCHEETH C
OTKDHITEIMH TJIa3aMH B TeMHOH KoMmHaTe He MeHee 40 MUHYT.
IToce Takoil mpoleRypsl MOKHO CYMTATh, YTO IJa3a HOATO-
TOBJIEHEI K BOCOPHATUIO cJjaalbix mOTOKOB cBera. Temeps
HY/KHO TIPOCJEINTH 3a TeM, 4TOOH rjiasa He Ouiiu cjaydaiHo
«3aCBeYeHE» KaKUM-HUOYIH BHE3ANHO 00BSABUBUIMMCA HCTOY-
HAKOM HEHY)KHOro cBera. HakuMm riasoM cMOTpeTh B OKY-
JIAp, UCKATeJh?

Cymecrsyer MOHATHE TaK HA3HIBAEMOTO (BEAYIIEro IJa-
3a». Begyuuit rias yemoBeka Tounee QUKCHPYET MOJOMKEHHE
NpeaMeToB B IPOCTPAHCTBE, OBICTPEE MX OCMATPHUBAET; Ol
foxnee «emoky. Bropoit rias sABisercAs BEIOMEIM, OH IO-
9UHeH BelyIIeMy, BBIIOJHAET Kak OB HOACOOHYI pPOJB, HO
O0YeHb CYIECTBEHHYI0, B YACTHOCTH, OH CIYIKAT AJASA GHHO-
KYJAPHOCTH 3PeHUA. Y PA3HHX JIOfeH BeXYLIUM IJIa30M MO-
eT OBITh KaK JIeBHIH, TaK W HPaBHIH. JT0 3aBUCHT OT QU3HO-
JOrMYeCKNX M IICUXOJOIMUYECKHX OCOGEHHOCTEH KaMknoro ue-
aoBexa. CymiecTBYIOT METONH OIPE/[eJIeHUA BeNymiero riaasa.
IlpaBga, oHM MOryTr m 3amyTaTh MCTHHHOE IIOJOKOHHE Meia,
JI03TOMY BONYIIMM IJa30M y HaHHOTO 4eN0BeKa GymeM cum-
Tarb TOT, KOTODHM eMy yxo0OHee BCero CMOTPeTh B OKYJIAP,
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gor/id UNOBEK HO WCIHTHBAET KAKOI0-TO 1UyBCTBA (Iepe-
K0CAY Heyno6HOro PasBOPOTA TOJOBHI, KOrjJa HeT OIlymleHHs
HeIOBKOCTH. Ilas ompeneneHuA BeJymiero Iia3a JOCTATOYHO
sardAHYTH B OKYIAD CHAUANA OHUM, HOTOM NPYTUM I1a30M:
xaKnM ynoGHee BHIETh, TOT W €CThb BeJYIIHi. O6rrH0 uesI0-
peK Cpasy WHTYNTHBHO HNPHWKIAJEBAETCA MMEHHO BE[YIIMM
ri1a30M K OKYspY. BbiBaeT i Takoe, 4T0 4e0BeKy BCe PABHO,
KaKEM IVIa30M CMOTDeTh B OKYJIADP; TOTAa BHGOD Beiymero
rna3a — JAHUHOE Meso HabJofaTeds.

Jlia gpyroro raaza HeoGXORMMO cfienatb 0coObE — TeM-
Bl «ORYJIAPY — HAPAJIENbHO C OKYJIAPOM TeJecKoIa ycTa-
HOBHTH KODOTKYIO UepHYI0 TPYOKY, KOTOPYIO MOFKHO 3aKDHITh
¢ TPOTHBOIOJNOKHOTO KOHIA, 4TOOHI, Korja BeNymui rias
CMOTPUT B OKYJAD TelecKomla, BeJOMEI Iiaz He NPHXONH-
goch OBl 3a/KMypPHBATh, BHIBHIBAS YTOMJEHHe MEIII JHIA X
pefymiero riasa, WIH 3aKphBaTh pykoi. Borpyr oxymaspa
TeJecKOIa XOPOINO CcAejiaTh HArJTa3HHK, 3aKPHBAIOIUA rias
or 6OKOBOTO cBeTa, 4To0Bl B IJia3 MONafaJ TOJBKO cBeT, co0-
pannbii o6bexrupoM. Hamomumm: mpm aTOM Begylni rias
MoJKeH BCETZa HAXOAMTHCS HA OOTHYECKOH OCH TeJecKona,
a ero 3pauoK MOJIKEH Bcerfa OHTHh COBMEMEH C BHXOJHKRIM
3pauKOM HMHCTPYMEHTa: KaK M3BECTHO YHWTATENI0, HPH 3TOM
cserocobupaomee CBOHCTBO O0BEKTHBA TeJIECKONA HCIIOJIb-
syerca Hambojee PaNAOHAIBHO, CTAHOBUTCA HOJHOCTHIO BH-
AUMEIM BCe [OCTYIHOE II0JIe 3PEHHs, ero Kpas PesK’, KakK
IPaBWJIO, BO3HAKAET YyBCTBO «ymoOcrBay Boobme. Munmu
CIOBAMH, BeIYINWA TIJa3 [OJKEH BHAETh TOJBKO HYRKHEIH
CBET, a BeJIOMBEI Iiia3 JoJKeH OBITH OTKPHTHM, KO HaXOJUTh-
¢ B NOKOe M HHUYETr0 He BHUIETH.

OKyJsAp MoMeT 3amoTeBaTh B XOJOIHOE BpeMs oOT Gama-
KOT0 PaCIOJIOMKeHWS M HAUPABIEHHOIO TEIIa BENYINEro ria-
3a. norga cayuaercsd, 4ro HaOMIOZATeNdb, HAKIOHACH K OKY-
IADPY, MOKeT HEYAAHHO BHIIOXHYTH HAa JMH3Y OKYJIApa, OT-
9€r0 BUAWMOCTH O0BEKTOB (0CO0EHHO TYMaHHHX) 33aMETHO
YXynmaercss, a HabawgaTedab CYATAET, 9TO TAK BHUIHO HAa
CaMoM fieyie: eJie-eie W MYTHO; 33 TaKUM sABIeHHEM HaA0
CeluTh, WHOTHA IOMAXWBAS JaNOHBI0 HAI JHH30M OKYIApa.

Ilnst 06beKTOB, BHICOKO PACIONOKeHHHX HAX FOPH30HTOM
B JIaHHBII MOMEHT, UCIOJB3VIOT HOBOPOTHOE 3EpPKAJ0, ycTa-
HasnuBaeMoe nepes POoKycoM 00BEKTHBA U OTKJIOHAOIIEE JTY-
M IOX mpsAMEM yrioM. B 3Todl IOBOPOTHOH IpHCTaBKe ¢
3€DKAIOM YKPEMJIAT OKYJAP, uro0w HaGiiomaTeih He Ha-
UpArancs, npucaykuBasgch HA KOPTOUKHA, 3aHUMAasA HeymobHOE
U yTOMHTEIBHOE MOJOKeHHe, a CMOTPeJ B OKYJAP 4yTh BHA3
uin mepen coboit, Boobme, aydme HabmogaTh cHAS Ha Ka-
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KoM-HEGYAs C€TyJe, NPHCTPOMBIIACH ‘K OKYJIADHOMY Y3iy.
HaGmopan cros, pyra ynoGHee HepkaTh 3a COHEHO, HpPH-
CeB — Jydine yumepers X B kouxend, Caenyer Bceria BHGH-
PaTh OPOCTYIO, MPOYHYIO, KOrJAa He TPACETCA IoJI0BA WM BCe
T€J0, YNOOHYI0, HEYTOMATEABHYIO HO3Y. _

IIpm pamrenprux maGmopenwax raas ycraer. Iloaromy
Heo6X0MMO NpepHBaTh HaGJIONEHHS M IOCMOTPETh TJIa3oM
BJIEBO [0 OTKasa, BIpaso, BBepx, BHm3, Caenyer m momop-
rarh, 9T00H cje3a OMBLIA POroBuUNy; (e BTOro BHIUMOCTH
MyTHeeT. 3areM MOKHO IPOLOJIKATbh BECTH HAGIIIONEHHA.

¥ Bor BH HamIM OKPECTHOCTH BaIliero o6beKTa, CMOTDH-
Te HAa Hee B TEJECKON, IVIa3 HPHUBHK K TeMHOTe, a oﬁ'sen'ra
B WOJie 3PEHHSA HeT. Yro MOMHO CKasaTh?

Ins-Havaaa mpomepbTe, He cOMIACH JH PE3KOCTH H300-
paxenns, [{na aroro eGpaTure BHEUMAaHHEe Ha KA9eCTBO BAIH-
MOCTHM 3BE3[[, OMKaAWMMX K HaOMOZaeMOMY HOJI 3peHHS
HIY  NPUCYTCTBYIOWMX B HeM. TmaredapHO ~oTperyampyiire
0O 3THM 3BE3laM Pe3KOCTh. 3areM IOCMOTPHTE, He ' HOABH-
JAUCH JM TYIRH. 3aTeM XOPONIO 3arjiAHYTh B ONMCAHUE 00Db-
‘eKTa ¥ IOCMOTPeTh Ha TPHBOAUMEIE TaM 3HAUEHHA obmiero.
6eCKa W YIJIOBHIX - PasMepoB 3TOro. 00beKTa, COCTABHTH cebe
HpeACcTaBIeHNe 0 BHANMOM ere MOBEPXHOCTHOH APKOCTH HIIH,
eCIIA DTO PacCeAHHOe CKOIIeHUE, O cpelHeM (JecKe caaramo-
H(AX ero ase3d. BHmMartenbHo mepeunTaiite ommcaHMe 0GBEK-
T4, BHUKHATE B KKI0E IPHUBOMANMOE CBEICHHO, B KaIKAYIO
XapaKTepHCTAKY; mpeicTaBbre cefe, KaKoidl CHIH, CTPYKTY-
PH cAAHHe HIX 006JaYK0 BH HOJUKHH Oy[€Te YBHANETh HMEHHO
B Bam Teseckon. Temeppr THOBa YTOYHHUTE .YIIOBOH DPasMep.
o6berta. Urofs mMeTh KaKoe-TO HpelcTaBjieHHe 00 3TOM
paaMepe, 110Je3HO yrioBhe pasmeps or 10’ m Bhme cpaBHH-
BaTh CO CpefHEM yriaoBuiM pasmepoM JIyau (30'), a yrioBue
pasmepn o6vextoB Menee 10’, smiors go 107, «u3mepaATHY
cpenuaM nmamerpom IOnmrepa (407). Ilpm yBeamuenmax
20* =40 kaxamit w3 Habmonareneit suaen Onurep un Jyry
He pas W XOPOUIO MPEICTABJIAET 3aHAMAaeMyl0 HMU NJIOMaAb
B moJie 3PEHHA NPH TAaKOM yBeawdenmu. JlomycTuM yriaosoi
pasmep (mmamerp) Bamero oGmeKTa 3’, CleJOBATENBHO, ITO
npamepHo 4—5. nuamerpos ¥Ommrepa. Bor m mpemcrasere
“cefe, «KIOYOK» KAKAX PasMepoB CJIENYyeT UCKATh, eCIH O
ero xuaMeTpy yioskartca «dersipe IOummrepay, a mo Bceil mio-
mann «KI04Ka», Kak coTel, Gonee «mecard IOmmreposny.

- VcranoBWB, KaKoro pasmepa I0JKeH KasaThCA OOBEKT B
teneckonm mph 20% —40%, ckonbko OH 3afiMer NiomanH B
none 3peHan npxl TAKOM YBEJIMYCHUH, CIeLyer Bocnonwo~
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BATHCA ABYMA XODOIIO MBBECTHHMH npnemauu oﬁnapymelma.
Ho ‘mepen aTaM HEOOXOREMO eme pas HPOBEPETH: Ha Ty JH
OKPECTHOCTh HABOHCH TONECKON: ‘a4 MOKeT, 9T0 Apyras o0~
nacts HeGa, rae m Gurh EEwero He moixHO? Ecam oxpect-
HOCTH BCE-TAKH WMEHHO T4, TO, IPOBEPHB IPYTHe BO3MOIKHEID,
M0 MHEHWIO naﬁnmna'renﬂ, Memaiomue NPHTHHE, BOCHONE-
sy#iTecs mpmeMaMmu--o0HApPYIKEHHUA,

WasecTHO, 9T0 CBETOYYBCTBUTEILHHIMHE -3JEMEHTAMHA Cer-
JaTKH TiIasa ABIAINTCA koabouxu ¥ naaowku. KoabGouxm pac-
[oNaralnTcAd HOPEAMYMECTBEHHO B IEHTPAAbHOH dacTHm cer-
4aTKA, 00HAPYKUBAA KOHIEHTPAMWI0 K HaXONAMEMYCH TaM
TaK HABHBACMOMY HEAMOMY NAMHY C YeHMPAALHOL AMKOU,
B KOTOPO# KOJNGOYKH COCPeJOTOYEHH OYeHh CHIBHO M IPH-
CYTCTBYIOT TONHKO OHH ONHH. JTO MECTO ABAAETCA MECTOM
Hamayumero spenma. HoxGouxum paboTaror gHeM, pearmpys
TOABLKO HA JOCTATOYHO CHJLHEE IOTOKH CBera; oHE obecme-:
YABAIOT BOSMOKHOCTH PasiWyaTh HBETA M JAIOT BHCOKOE Ka-
YeCTBO paspemieHMs MEJKEX Jerajef, ROrja cBeT OT HEX Ha-
N4eT HA NEHTPANBHYI AMKY JKEITOr0 IITHA, T. €. KOIA MH
TIAJEM HA OTH JTaiNd B YUOD, IPAMLIM 3DeRUeM.

- Hamouxwm, Ha06opoT, B MEHTPANBHOM TACTH CETYATKA Pac~
TOJIOMEHH He TaK 9acTo, & CrymaioTcs, 06pasyd CKOIJIeHHuA,’
K neprudepHYeCKHM 4acTAM ceTyaTKH. llamoukd IMOAKIIOYal0T-
cA K paboTe; KOTfiA HOTOKA CBETAa MAaJh ¥ KOJIOOUKH Iepe-
CTAaIOT HA HHEX peardposath. Ilamourm obecnegyHBalOT BO3-
MOKHOCTh BHJIeTh B CYyMePKaX, IPH HH3KAX OCBENIEHHOCTAX,
OHH HAYHHAIOT peamponan Ha caaGocsersmue OOBEKTH I
ciabuit cer BooGme BCe Jyumre W Jyume, KOTfa Iiasa BCe
foAbme MPeGHBAIOT B . TEMHOTE.

Tlpr BuMBKHX OCBEMEHHOCTAX CETIYATKA Iriasa Tepner BOB-
MOKHOCTh YBEDEHHO Da3idyaTh L(BeTa W BHAAT MHD YePHO--
GeJnM W3-3a TOr0, 9TO KOAGOYKE TIOYTH HJIH COBCEM He peas
TEPYIOT Ha Majdsle INOTOKW CBeTa, 4 IANOYKH XOTA M o6aa-
Ta0T BOSMOKHOCTHI0 BOCUPMHHEMATH TAKWE IOTOKHM, HE CIIO-
cob6EH mo csoeil mpmpone omymars nper. Hampumep, moaro-
MY TPYRHO 3aMOTHTH LBOT CIA0HX HIPOTAMKEHHHX OGBLEKTOB,
0cOGeHHO eCJIX MX APKOCTh HE MOKeT OHTH moBHmena. Jlums.
B JyJmeM ciydae y HEOKOTODHX ILIaHETADHHX TyMaHHOcTel
OIMETASTCHA 3eIeHOBATHI, a Yame, kak Gosee BocnpmHEMae-
MHH CYMeDEYHHIM B3PeHMeM, TIoXy(oBAaTO-COPHIH  OTTEHOK.
He numumm 6ymer ykasaTh, YTO CyMepeyHOe 3P6HHE HE TOJb-'
KO HMeeT MAKCHAMYM CBOSH YYBCTBUTEJHHOCTH CMEIeHHHM B
CTOPOHY roJayOHX Jyueil, HO ® HMeeT CBOHECTBO BHBWBATh
OXEHAaKOBOEe OmMyeHAe roryGoBaTo-ceporo NBeTa HpPM
BOCOPDHMATAM ~ COBePIIEHHO  MHHX CJa0HX  IIBeTOBHX
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OTTEHKOB. . .

Tax xar BugEMEIL GJeCK 3Be3] mpud HaOJIONEHUE B Tele. |
CKOII, KAK mpaBuio, 60ibiie, ueM npu HaGIOJEHUN X TPOC.
TEIM TJIa30M, ¥ BO3PACTAeT KAK KBaJpaT AuaMerpa 00beKTH.
Ba TelleCKONma, TO YCHJIEHHOTO TEJECKONOM MOTOKa CBETA 0y
3Be3JIb 9acTO OHBAET JOCTATOYHO, YTOOH YBEJIMUYATH OCBEIIEH-
HOCTH B TOYKe CETYATKH, B3AHATON M300paskeHMeM B3BE3JIH,
HACTOJBKO, YTO IMPUCYTCTBYIOMMYE TaM KOJIGOYKHA HAUHYT Pea-
THPOBATH W HA CBET, W HA IIBET 3Be31H, 0COOEHHO SPKOIL,
C yBenuuenmeM guaMeTpa 00HEKTHBA TEJECKOIA, €CIM I[BETO-
BLle MCKajkeHUA ero (xpomarumueckas abeppanus) HesaMmer-
HH IJIa3y, I[BeT 3Be3]] CTAHOBHUTCS 3aMeTeH BCe JIYUIie, YBe-
pennee u uume. BueuarieHns or 1Bera 3Besl, MayKe €CIU OH
Geasiii miam cepeOpsHHIA (37ech TOMKe MHOTO OTTEHKOB), He-
waraagumel, HaGmomas mpocThiM TIIa30M HWIM B OOHH I
TOT K€ IPH PABHHIX YCIOBUAX WHCTPYMEHT, OMBITHBIH HAOIIIO-
JmaTelb y3HAET APKHe 3Be3[Hl 0 WX I[BETY, He HMeA mpef-
CTaBJEHUH HE O BPEMEHHW CYTOK, rofia, HM O HA3BAHWUU CO-
3BE3NHA.

OmHAKO MH CHIBHO OTBJIEKINCH, ¥YIOMAHEM JHNIb eIe
TO, UTO paspemaromas CIOoCOOHOCTH IJIa3a, BOCHPUHAMAIOMIE-
ro ciase TMOTOKK 'CBETA B YCIOBUAX HUBKOH OCBEI[EHHOCTH
¢ DOMOINBI0 CBOEr0 MAJIOYKOBOIO ANIapara, HUMKe, 4eM ero ke
paspemiaomas CIOCOGHOCTH, KOTHA TOT HAXOAWTCS IPH XO-
pomeM JHEBHOM OCBEIIEHHH, KOTOPOe OH BOCIPHHUMAET Y3Ke
CBOEM KOJOOYKOBHM anmapaToM, KaK TOBOPHJIOCH BHIIIE.
Ilepeiinem K W3JI0KeHHWI0 NPHEMOB OGHAPYKEHUA.

Ilepsuit npmemM ocHOBaH Ha 3Qderrte GOKOBOTO 3peHHST,
KOTODHIl COCTOMT B TOM, UTO HAXOJANINECH Ha nepudepuii-
HEIX 9aCTAX CeTYATKH TIJa3a CKONJEHHS MNajloueK, TPUHIB
CBETOBOHl IIOTOK, IOCHJIAIT OTHOBDPEMEHHO CUJIBHEIA HEPB-
HH# UMOYJIbBC B MO3r, TOpasio 0ojiee CHJILHHIA, 4eM MIPUXO-
JAMUHA OT IeHTPANBHBIX o0JacTeil ceT4aTKd, rfe majodek
menpme. [loaToMy oGBEKT, CBET KOTOPOro momajgaer Ha Ie-
pufepuiiHEIe 30HEL CETYATKH, SBIAETCA 00Jiee SPKEM.

Yro6rr mcnonn3oBath 3dhdPerT GOKOBOro 3peHHs, HYKHO
CMOTPETHh IJa30M B OKYJAD He B YmOP W He JEp:KaTh IOX .
BHEMAaHIEM TOJBKO TY 0GJAcTh IOJA 3PEHHA Tia3a, KoTopad
Haxopurcsa mpotus Hero. Hyswuo mpegcraButsh cebe, 4T0 BEHI,
CMOTPA B OKYJAD, BHAATE HEe MAJEHbKAN (IATAYOK» Imepes
coboio, a obo3peBaere Geckpaimee meGo. Torma Bam riaas
HAaYHeT HENPOM3BOJLHO (METATHCA», OCMATPHUBATL BCE OTO
«mebo», 6pocasd OHU Y9IACTKH, MEPEXOis K APYTAM, BO3BPA-
masch K OPEKHWUM, WU, Clefd OOKOBEM, mepudepmuecKuM
B3TJIAMOM 3a TOJIBKO YTO OCMOTPEHHHMH YacTAME IQJA 3Pe”
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HHES, NHTAACH NEPHKATh €ro BCe IOJ| KOHTPOJIeM OHOBPEeMeH-"
Ho. B xope sToro Gecnopspounoro 0630pa BH cMOeTe BAPYT
06GHapYXHETh (A4 HaJO0 CTPEOMHTHCI K DTOMY), 4TO He Bese
He00 IoJIA 3peHMA OfIMHAKOBO UGPHO, 8 B. KAKHX-TO MECTaX
IMEIOTCA cia0He cepHe NATHHINKE, HANOMHEHAIAE TYMaH-
HHH KJI0YOK JEIMA.

Jpderr 60KOBOTO 3PEHUA MOKHO HCHOXH30BATH M WHEM
cmocobom. OTosKIeCTBHB 3BE31H B I0JIe SPEHUA TeNECKOHma CO
3Be3JlaMd OKpecTHOCTH 00heKTa Ha IOMCKOBOH Kapre, cle-
AyeT BHJEIHUTh TOJIBKO Te M3 HAX, KOTOPHE HAa IOHCKOBOM
KapTe HEIOCPEJCTBEHHO IPHMHKAIOT K MECTOIOJOKEeHHIO
o6nexra. Torga, mocMOTpeB B OKyJIApP TelecKOIa Ha 3Ty 00-
JACTh 3BE3J, OKPECTHOCTH B yIOP, NePeBEJHTe Ia3 dyTh
BBEPX, HO JOBOXA €ro [0 CaMOro Kpasd IOJis 3DeHAs B Ha-
Gmogass GOKOBHM 3peHEEM HEOGXOHAMYI0 061acTb 3Be3f;
IPH 9TOM IJIa3 «3aMAPAeT» B TAKOM IOJIO)KeHNH, 8 BHUMAHUe
ero CHEMaeTcA ¢ Tod obadcTH, Ha KOTOPYI0 OH Temeph Ha-
mpasjieH B yOOp, W HEePeHOCHATCA K HIKHEMY Kpaio mousd,
Ilpm »ToM BH [JOJUKHH BaMeTHTh NIPHCYTCTBHEe KaKOIrO-TO
(KJIOUKA AHIMa» CPefH TeX 3Be3Jl, IOMHA, KaKHX PasMepoB
(KJIOY0K» BHI MIIeTe. 3aTéM MOKHO NEPEeBECTH IJIa3 eme 4YyTh
BHIIe ® OHATH OCMOTPeTs NepupepHUeCKEM BIIJIANOM TY
obunacts 3se3f, llocie 9TOro BH AHANOIMYHO NEPEBOIHATO
rias HE)Ke, JieBee, mpaBee TOHX 00MacTE 8Be3[, 3aTeM — IO
WHEIM OT Hee HANDABIeHHAM HA pasHbe PACCTOAHHMA, BCO
BpeMA (EKCEDPYA He rias (rjias 3aMApaeT B QTKJIOHEHHOM
10JI0KeHWH), a BHEManMe GOKOBOro 3peHHA HA 0GaacTh Ha-
max 3Be3fl. M3 Bcex momo:xeBmil riasa BHOMpPAT J Y 9-
I e e, KOraa o0BeKT CTAHOBHTCHA Ham(OJee APOK M OTYETIIH-
BO 3aMeTeH.

IlepBmit cnoco6 npuMeHeHHA d(PeKTa OOKOBOro 3peHAsR
HCIOJB3YIOT HPH OeHHX 3Be3TaMH OKDECTHOCTAX OOBOKTA
HIA KOTfA TeJeCKOIl IOKA3hBaeT MHOTO 049eHb CIA0HX 3BE3N,
HO HX He C UeM OTOMJeCTBIATh HA MOHCKOBOH Kapre.

BrBaer m Tax, 4TO0 HECMOTPA HA MCIOJIb30BaHWE HpUEMa
00KOBOro 3peHUs, OOBEKT OCTAGTCA HOYJOBEMEM. Torja B
COYeTaHHH ¢ NpuMeHeHneM dddexTa 60KOBOr0 3PeHUA MCIOMb-
3ylor TaKoil Meton. Bo Bpemsa ocMoTpa Bcero moias BUAEMOCTH
GOKOBEIM SpeHMEeM HAYMHAIT BOJATH TEIECKONI TYHa-CIOfa C
amoaarygoit fe 20°, OcMorp Bcero moiiA GOKOBHIM 3peHEEM
ROJKeH HPOHCXOUTHh NOCIEOBATEIALHO: CHA4aja OCMaTpH-
Bal0T, HAPHMOD, TOJHKO BePX IQJIA ¥ JBHrAIOT TEIECKOHMOM,
3aTeM 06JaCTh YYTh MPaBee M HIKe U MePeMemaloT TeJIeCKOI,
3aTeM 00JaCTh CIpPaBa M COBEPINAIOT ABEIKEHHS TEJIECKOIOM
U T. ., T. €. IJIa3 3aMAPaeT, ero BHEMaHM® (PUKCHDYeTCA B

3+ _ 35



oupefeseHHOM MecTe (TOKe 3aMHpPaeTr), a TENeCKOI B 3To- Bpe-
MA mepememaiorT. B To BpeMs, Kak Bce 3Be3[Hl B IO 3PSHHESN
TeJEeCKOIa OHOBPEMEHHO (TPOTAIOTCAY C MECTa, ABIMKYTCA HO
KOPOTKOMY OTpe3Ky IyTH, a IOTOM BOBBPAIMAIOTCA 0GpATHO,
BH MOjKeTe YBHAETh GOKOBHM 3peHAeM, 4TO THe-TO0 B TAy6H-
He YepHOro He(a OHHOBPEMEHHO C ABM)KEHHEM BCEH 3Be3HOR
TPYONH BO3HMKAaeT W HAYWHAET INIKTH CEPOro MM WHOTO
OTTeHKA TYMAHHO® NATHO, KaK GYATO B CHOKOMHOM COCTOAHHAR
OHO TOHYZO B dUepHOTe HeGa, a IPH HepPeMEN[eHAN 3Be3N
IPOABHIOCH M CABHHYJIOCH KaK e[HOE IeI0e ¢ HEMH IO
TAKOH ’Ke TPAeKTODHH. -

Horpa o6bexr HemopswmseH, raasy TPYLHO €ro ynannn—
BaThH H d)mccnpona'm Ha HEM BHUMAaHHEe, ocoﬁem{o pa 6meo—

BOM 3DeHHH.

Bo Bpems asmxenns ofbekra rias upw GOKOBOM apemm
mMeeT ¢BOHCTBO BHAYMTENBHO Jerde oGHADYKHBATL JOTONE
HO3aMEYEHHO® NPHCYTCTBHE 9TOro O0DBeKTa, HHCTHHKTHBHO
HaYHHAeT YHEJNATH eMy 0oJblmie BHAMAHWA, NpPefyrajgsBaer
ero Tpaekropmio. OOGBEKT CTAHOBUTCA BaMeTHee.

Iocnenuuii onmcaHHHE HpEeM — 9TO KpaiHME cnyqaﬁ
Ecam mocie Bcex PeKOMOHAYEMHX YXUImpPeHHHR 00BEKT BCe
PAaBHO He BHJEH, CHe[yeT :MOBTOPHTH PEKOMEHEAIHMH, HPe-
Jarasmumecs B Hauane maparpaga. Ecam nce ke o0BeRT
00HapYKETh He YyHaercs, TO HeOOXoxEM Gonee prnmm
HHCTPYMEHT,

HKar Jerxo moHATH 00 XORY H3JIOMEHAA 3TOTO0 naparpafba,
OpHBOAUMHEN B HeM MeTOX OOHADY/KEHHA HOJPAa3yMeBaeT B
OCHOBHOM OTHCKAaHMe BeChbMa HPOT/A/KEHHHX (CPemHH# YFio-
Boit mameTp OT 4’ W BIIOTH 0 CAMHX GOJABIIAX) M CAaGHIX,
HMEOIEX MANYI0 HOBEPXHOCTHYIO APKOCTH, o6wexros. Ilo-
Jo6HEe 00BeKTH AedcTBATENHHO OHBAIOT BHAHH NJIOX0, HA
mpepesre. Ho ecth 00DBOKTH, KOTOPH® HMEIOT BHCOKYK IIo-
-BOPXHOCTHYI0O SIPKOCTH, a OOHAapy/KHTh HX B I0Je SPEHHA
Texeckona GmBaer maneko He Tak mpocro. K TakuM ofbek-
TAM OTHOCATCA MHOTHEe IUIAHETADHH® TYMAHHOCTH (HDOJAB-
aAomee GOJBIMMHECTBO), HEKOTODH® TaJaKTHKA ¥ AaKe ma-
POBHE CKOLIJIGHHASA.

ITogemy ke mociefEme O6HOKTHE 6m;ae'r TpyAHO 06HApPY-
surs? [{eno B TOM, 4TO MHOr¥e IIaHETAPHHE TYMaHHOCTH
AME0T BAAEMEE yrioBue pasmepsl or 80" mo 10”. B To e
BpeMA MOBEPXHOCTHAsA APKOCTh 3THX O0BeKTOB OGHIBAET Jo-
crarogHo Beqmka. Horga MH 3aEMMaeMCs HOHMCKOM KaKOTro-
auGo oGnexra, TO OOHYHO HcmoanrayeM ciaboe, MOHCKOBOE
‘yeeamyenwo 20%— 40%. OpEaxo HPE HOMCKe MAJEHBKEX
nRaHeTapHLIX TyMaHHOCTel Takxoe ciaGoe ysenmexme Haqd-
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jracT NTPATH ¢ HAOIIOAATeNeM 3AYI0 IMYTKY. HeGonpmas mia-
serapuast TymamHocts (10"—50) mpm 20™ — 40™ momcKo-
pOr0 yBENNIEHUs ABIACTCH a3y NPAKTHIeCKH HEOTIMIAMOkK
o1 OOLIIHBIX 3BE3JI, €6 JErKo NPONYCTHTb W He o6pAaTHTH HH-
KAKOTO BHUMAHIS, IPHHAB 32 00K KHOBEHHYIO caabyio 3Bes-
MOYRY. o

[} maHHOM clIydae clieAyeT YTOUHHTH IO ONHCAHHIO O0mui
Gieck nroit ryManHocTH. Ecam on He MeHbIe 9,75™, 1o Ta-
Kasl IIAHETApHAsA TYMAaHHOCTh MOeT OHITh OOHapyieHa Kak
(QIMIIIASY 3Be3Ja CPefu 3Be3] OKPYIKeHWA, KOTOPHE M30-
gpakeHHl Ha IOHCKOBOH Kapre: Beib B C e 3BE3[Bl ApIe

9,75™ oTpaKeHbl Ha Hell, MOITOMY IMIIHAL) — M €cTh Ham
obbekT. BemomHHMTE, Kak Jerxko oOHApy;KUBaeTcA ApKas
gnaHeTa B KaKOM-HHOYIb 30QMAKAaJbHOM CO3BE3MH, KaK OHA
3aMeTHO MCKAyRaeT ero MPUBHIYHBIA BUJ, HPUCYTCTBYA B HEM
g puse «inmneily spe3fn. OTperyinposas PesKOCTh M 3aMe-
THB, UTO (JIUIIHAAY He QOKYCUPyeTcs, KaK Bce 3Be3gH, yoe-
AUMCA B IPABIIILHOCTH Hamero oO0HapysxeHus. Moskuo, npn-
BeJlfl JIMIIHIOK) B IIEHTD MOJIA 3PeHHMs, IPUMeHHTH Gosbimee

ysemugenme (60° — 100%), KoTopoe cpasy MOIKHO MOKA3aTh
HOPOTSKEHHOCTD Y «JIMINHEH», €CJU MMOCJIENHAA B CaMOM Jiele
Haml o0next. Ecaum o0muit Greck MajleHbKOM IJIaHEeTAPHOR

tymagHocrr max (10™, 11™,..)), To ciegyer BHHMAaTeIbHO
IPOCMOTPETh ee OKPECTHOCTH, KA)KAYI0 3BE3JOYKy B HeH, o1-
ReJbHO NpPH cJaalbHX, CPeJHHX ¥ CHABHHIX YBEJIUYCHHAX,
nONb3ysAch MeTOROM o0Hapy:KeHus caabux o6bexroB. B maH-
HOM clyvae IOWCK 3aTpygHEH: ciaaboe MelKoe ISATHHIIIKO,
9yTh KpynHee ciabHX 3Be3]], HATH HEJErko.

AHAJIOTMYHO TOCTYHAlOT HPH OTHCKUBAHAM HeOOJBIIAX
C1abbX TajlakTHK H mapoBsix cKomiaenmit. Hampumep, He-
Goabmme ramakTHKE 9ACTO BHIVIANAT ¢ LEPBOTO B3TIAKA B
BUJte 3Be3[nl, 3aTeM OOHAPYKUBAETCsA, 4TO 3BE3[a OKPYIKEHA
Kak Obl Tymanom. Ilpu pampHeiimem Ha6IopeHIH TIPOCJIeRA-
Baerca opma, mporsKeHHOCTh Goapmux pasmepos. [loaTo-
MYy Ipu momcke MeaKoro o6beKTa HEOGXOJUMO BHEMATEJIHHO
UpucmMarpuBarecsa mpu 0TINYHON HABOKE HA PE3KOCTh K KaK-
Rou 3Beamouke B ero OKPEeCTHOCTH.

§ 3. KAK PACCMOTPETb ¥ OB'BEKTOB JETAJIN,
[IPENEJILHO JOCTYIIHBIE JAHHOMY TEJIECKOITY

. Tonrko YMeHHE paccMaTPUBATH [JaeT BO3MOKHOCTH Ha-
MHIOIlaTemo TIOYYyBCTBOBATH UCTUHHYIO KPAacoTy M HEIOBTODPH-
0CTh Kammoro ofmexra. TolabKo OHO mO3BOJAAET OGHAPY-
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JKUTHh U OCO3HATH Y PA3ANYHLIX 00LEKTOB TAKHE NETakd, KO-
TOpHe HAaBCErfa OCTABAT B IaMATH HEU3IJIa[UMOE BOEYATIIE
HEe; [JeTaju, KOTOPhe [ejal0T B CO3HAHUH 4YelOoBeKa ONUH
00beKT OTIAMYHEIM OT APYroro, IMOKAa3HBAIOT Ccyry6o WHAH-
BHAYAJIBHKA BHMJ KajKIOT0, He JAOT BCeM MM KasaTbed He-
BHIPA3UTENbHEIMY, OJHOTUIHBIMI, CEPHIMU KJIOYKAMHU WJIH Ka-
Koil-To THONYHON Kyukoil 3Be3fn. Toabko ymesi paccmarTpm-
BaTh, HAOJIOfATe]h BIpPaBe CYMTATh, UTO OH, CMOTPSA Ha
00beKT, MeHCTBUTENHHO BUAUT HTOT 00BEKT, MOHUMAaeT M OT-
amyaer ero csoeoOpasme.

Ycnex paccmarpuBaHuUsg 00BEKTA CHJIAIBIBACTCA N3 MHO-
TOYMCICHHHX YCJIOBHH, OOJBUINHCTBO KOTOPHIX OBIJIO OIHCA-
Ho puime. VI Bor, Korjga otu yciaosus u tpefoBanus coliaofe-
HEI, KOTrJa MBI UMeeM CBOW MCKOMEIH O0BEKT B I0Jie 3PEeHNs
TeJleCKONla, HAM0 BOCIOJIL30BATHCA YMEHHEM pPaccMaTPHBAThH
pasanuHbie TANR 00'LeKTOB. B ueM ke 3ariaiogaercs d9To yMe-
HAEe PaccMaTpuBaTh?

IlepBoe caaraemoe yMeHHS paccMaTpPUBaTh COCTOUT B IOJ-
Gope OOTEMAJHHOrO yBEJNWYEHUS, IPU KOTOPOM OOBEKT Ny~
e BUIEH.

Ilpyroe ciaraeMoe coCcTOUT B NpPHBEEHHH O00BEKTA B
IEHTP IOJI 3PEHHUSI ¢ WCIOJb30BAHHEM KaK GOKOBOTO 3pe-
HUSA, Tak U npaMoro. AGCoa0THO Bce 0OBEKTH PaccMaTpH-
BawTCA 0053aTeIbHO GOKOBBIM 3PEHMEM W 0013aTeJbHO NPA-
mev. Hamomumm: mpsamoe 3peHHe — oueHb pe3Koe 3peHHUe;
OHO MO3BOJIAET PasiuuarTh Mejbyaiimine CTPYKTYPHl B U300pa-
JKEHUH, J1aeT BO3MOKHOCTH OIYINATh IBeT y OOBEKTOB, UeM
Goabuie o6beKTHB, TeM sfcHee mBera. Ho oHo mioxo pearu-
pyer Ha caabhie HOTOKA cBeTa. DOKOBoe 3peHwe — 4YepHO-
6esoe, 1BeTA He DPa3aM4aeT, PE3KOCTh HAMHOIO XYyiKe, deM
Yy OpPAMOro, TeCHHIEe JeTajd camBaioTcsi. BoKoBoe speHme Bo
MHOTO pas Jyd4mie BOCOPHHEUMAET cjalble IMOTOKW CBETa, €M
mpsMoe. DoKoBoe 3peHue [aer BO3MOMKHOCTH XOTH YTO-TO
BUIETh y caaboro 00beKTa, XOTh KaK-TO ero O0OHapy/KHUTh I
OI[YTHTH, IIYCTh HEPE3KO U He B I[BETE.

Crnegyromee ciaraeMoe YMeHHS BHUIETh COCTOUT B 3HAHUH,
Ha uyto o0pamiaTh BHUMAaHWMe, paccMarpusBas OOBEKT, YTO B
HEM WCKaTh, 9TO MOKHO OKUATh y HEro YBU/ETb.

Hmxe npensnaraiores pekoMeHgauu mo IPUMeHEHHIO YBe-
IAYeHHA K PAa3HHM THOaM O0BEKTOB, a TAK/Ke K KaKAOMY
TAOY HPHBOAATCA IIePedYeHb BOIPOCOB M pPeKOMEHmalui: 3a-
JaHuA, KOTOPHE [JOJ/KeH BHIOJHATH Habiaiomareiab NMPH pac-
CMATPHBAHUA MAHHOro THHA OOBOKTOB., 3ay4WB HAM3YCTP
BTH BONPOCH W PEKOMEeHJaIWu, 3ajaBasg ux Bcerga cebe B
TOM MJI¥ WHOM LOPSAfKe IPH OCMaTpUBaHMAU 00beKTa, HaOJIIO-
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maTelnb HAYWHA®T [6HCTBATONLHO BUAETH TO, HA YTO OH CMOT-
pur. Co BpemMeHeM Tako#f mpoilecc JOXORHUT 0 ABTOMATH3MA
¥ BHIOJHAETCA aBTOMaTH4yecKd. I'1a3 HaGHOHaTexst CTaHO-
BHTCA OYEHb OOHITHHM. MoOKHO CMeHHTEL yBeIHYEeHHEe M pac-
cMoTpeTh 00BeKT cHoBa. Temepr MOMHO CKasaTh, UTO YHTa-
Tenb 00JafaeT yMeHMEM PacCMATpPHUBATH OOBEKTH, KOTOpPOe
TIPHHECET eMy BCE TO, O UeM TOBOPHJOCH B HAYaje 3DTOro
naparpada. . '

He Gypmer mumauM 0COGEHHO BHUMATEIBHO M3YIATH OME-
cagme o0BbeKTa, IIaHEpyemoro K Habmopgenmio. O6paTtuTh
BHEMaHHAe Ha ero o0mmil Gieck W yrioso# pasmep, Apyrue
xapakTepuuie ueptel. Onmucammsa 0GBEKTOB JHINL 0GJerdaror
paccMaTpMBaHMe, IOJCKA3HBAIOT M NPHUYYAlOT HAa TOTOBOH
uHpOpManuE [OOHBATH HEM3BECTHEE CBECHWS O PA3AMIHHIX
0o0beKTaX, MONB3YACH OGIMUM yMEHWEM pacCMaTpPHBATh.

MHorme BOIPOCH W PEKOMEHIAIMH M3 Pas3HEIX HmepedHe
K pasHuM THmaM o0beKToB cosmapgaoT. Ho aTo Toapko Ha
TepBHH BATIAN, TAK KAK BHIIOJHEHMe m1060r0 KOHKPETHOTO
3alaHUs BEChbMa CHENMUPHUHO JJIA KaKIOF0 THIA 00HeKTOB.
Wrorna mosesHo NpMMeHATHh BOOPOCH, BHOPaHHKEE M3 MePed-
HA K ofiHoMy Tunmy 00BeKTOB, K oObexTam apyroro tuma. M,
KOHeuHO, GyJger 3aMeuaTeNbHO, €CIW YHMTATeIh caM Haifier,
B KAaKOM ILUIaHE elle MOKHO PaccMaTpPUBaTh OOBEKT, B KaKOM
HaNpaBJIeHAN OCYIMECTBIATH NMOUCK 4Yero-aufo, 4ero MCKaTh
ellle HEKTO He TOAYMAJCA, HA YTO elie MOKHO ofpamars BHE-
Manue, pacemarpmsas o0bexT. Tax myreM coGommHOro JImMy-
HOrO TBOPUYECTBA UMTaTeNb Hailifier, OHITH MOKET, eme He-
W3BECTHH® HUKOMY 4epTH OGBHEKTa, Ha KOTOPHX HHKTO HE
KOHIIEHTPHPOBAJ BHHMAHHWA, a 3HA4YWT, He BHAEN ux. Tak
COBEPUIAIOTCS W OTKPHTHA (BIIOTH [0 OGHAPY:KEHHMA BCHEHI-
IeK CBePXHOBHX 3Be3]l B JaJeKHX CHCTEMAaX, KOIfa B rajiak-
THKE WJIHM CKOIICHHW IIOABIAETCH U BEGIACTCH APKAS 3Bes-
na, GaeckoM cpaBHEMAsA ¢ o0muM GiecKoM 00DHEKTa).

"TlepeiineM K M3I0KEHHI0 PEKOMEHIAIHI IT0 TIPEMEHIEMEM
VBeJIMYEHMAM W NIPHEBEeM IEeDPeYeHb 3a[aHHH 110 OCMATPUBA-
HEI0 K KajKIOMY THIY O0BeKTOB. YKasHBAeMEE KOHKPETHHE
9YUCIOBHE 3HAYeHWSA NPAMEHAEMHX YBeIMYCHWIA NaHH M8 pac-
9era, 4To A HabmiofeHui GYIyT HCUONB3OBATHCH TEIECKO-
uu ¢ puamerpom obnextmBa ot 81 mo 165 mm. Vamenenums
3THX 3HauYeHU# KA Gojlee KPYIHHX MHCTPYMEHTOB HECYIeCT-
BeHHH M YKe OYCeBHIHH. '

HaumeM ¢ paccesHHHX CKOILIeHMI,

Paccesmubie 3Be3jHble CKOIVIEHHs WMEIOT 3HAYATE]HHEE
BHAEMEE YIJIOBHEe pa3MepH, CPaBHEMEE ¢ BHIUMEIMH YIio-
BRIME pasMepamu JIysu., PexoMeHnyeMmHe Nif HAX yBeJmde-
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maa: or 25% (mna ogeH®s OOHMIEPHEIX, M44 M45) mo 40%*—
60*. na ocobuix caydaes (Hampumep, ofsexr NGC 2362)
¥ JeTaJbHOT0 HM3Y4eHHS (BHIABIEHUA OYEHE CIAGEIX, MHOTO-
9HCJAEHHHX 3BO3]) MOMKHO NPUMEHATH yBeJHMueHEA 807 —
120%.

Paccmampusanue paccesnHozo ckOnAeHUR

1. OGpaTETh BHAMAHHMEe HA YIJOBOH pasMep CKOIIEHHSA
H OLIGHATH PasMep, CPABHMBAA €r0 CO CPelHAM YIIOBEIM Das-
mepoM Jlymm (30'), mpeacrasiass, Kak Ol BHIIARENA JIyHa
IpPE TAKOM jKe YBeJIdYeHHd,

2. O6paTtaTs BHEManWe HA 4YHCJIO 3Be3], BHACHATH —
Goratoe CKONJICHHE WJIH 6ennoe CIZIOYeHHOe WaH pasbpo-
CaHHoe. .

3. HocMoTpers, W3 OfHEX U TONBKO CcaalhIX 3Be3N CO-
cromr ckominenme? M3 apxux u ciaabux? CKOJBKO APKEX,
KAK OHM PacHOJIOKeHH! (pasbpocamE 1o KpasM, PaBHOMED-
HO, IapaM#, TPOHKaMH, MNENOYKAMM), KAK PACIOJIOKEHEI
cnabue (moC/aeno0BaTeIbHOCTAME, PAaBHOMEDHO, C KOHI(GHT-
panEeil K cepenune, 06pa3yoT KYuKH, napu)? Brasure npm
cpenaax (50°— 80%) yBenmueHMAX pacHONIOKeHHE ciabei-
IHX 3BE3J CKOIJIEHHS.

4. Ouenmts Gaeck 3Be3d, BXOJAUIAX B CKOILICHHE.

5. OGparars BHEMaHHe Ha IBeT 3Be3] (roayOue, Geanle,
MeJTHe, OPAaHKeBLIe, KPACHHI®, «D;KABHE», BOJOTHCTHE, Ce-
pebpHCTHe I T..1.).

6. Ecam mMeeT CMBICT — MOAMETHTH ofuyue oqeprannﬂ,
$opmy.

7. Ocmorpers ¢oH, Ha. ROTOpOM BHANLHO CKOmIeHTe (aﬁco-
NOTHO YepHHA; GorarHil MeapuaiimEM@ 3Be3faMdm # T. I.).

- 8. IlodckaTp, Her am rfe KaKuX-Iu00 IPU3HAKOB IPH-
cyrcrBua caabodl cBeTiod TymMaHHOCTH (BGIH3E 3Be3, 3Be3-
AH OOTPY)KEHH B TYMAHHOCTh, TYMAHHOCTh B CTOpOHE)?

9. Mcmonssys CHABHEG yBEeIMYEHWA, BHACHATH, HO AB-
JIAIOTCA. JIA HeKOTOPHE 3BE3[H TeCHHMH HapaM®, He TOHYT JIA
B Jydax WM IAQPAKOMOHHHEX KOJNBLAX APKAX 3BE3N Gam3-
Kde WM 0YeHL ciaalkie 3BE3ALI?

B

IfapoBrie 3BespaHBIE CKOILIEHHA AONYCKAIOT MCHOJIB30BA-
HBe BCOBO3MOKHKX yBeamuenmit: ot 20% o 250%. IIpm20* —
40 mapoBHe CKOIJIGHAR BHIANAT dQPEKTHHMA TYMARHEIME
A¥THAMA B HeCcyT OXMH dJeMeHT Kpacors. IIpm Bospacraio-
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11029.4 ynemmemmx (mo 150™— 250%) “siprocTs cxommeHmit
ociaGesaer, HO OHH, yBeJAMYHBASACH B PasMepax, HAUYHBAIOT
paspemaTbCA Ha BSBE3NH-HCKODKE (OpaBAa, eCHH TEJecKOI

AMeeT paspemammuM ysenmgenme or 150 m Goxee), wro To-
ke KpacuBo H mHTepecHo. Ho cymecTsynor ouessp cmaouen-
HH® ITaPOBHE CKOIJIGHWA, KOTOPHE He PaspemalTcs 0 ca-
MOTO TeHTPa Ha 3Be3[Hl M B 3TOM MecTe ocTaercs caabuit
kJIo9ok TymMaHa. CyaumTs 0 TOM, KaKWe IIAPOBHE CKOIJICHHA
PaspPemaioTcs, IATaTeNb CMO)ReT cam, naﬁmonaa B cobcTBeOH-
HH# TesecKom.

Paccmampusarnue uiaposozo ckonsenus

lpr ysenmaemmm 25%— 60%:

1. OGpaTuTs BHEMaHHe HA YrI0BOH pasMep M ONEHHTSH ro.

2. O6patnTs BHEMaHme Ha (OPMY: KPYIiad, OBAJIbHASA,
sevepuneobpasHan, pomGosrnHas. Ocmorpers Kpas.

3. IlocMoTpeTs, Kak pacupefeneHa SPKOCTh: LHIAIOMAH
TyMaHHa# Macca, craGoe nATHO, APYe B IEHTPE, APKOCTH
Pe3RO cHafdeT K KPAalw, IOCTOHeHHO -CIANAET; eCTh JM TeM-
HE® BKPAIUIOHHA, IOTeMHOHHA, IIYCTOTH; €CTh JIH SDKEe
nATHA, 3BE37000pa3HHe ADKHe oﬁpaaonanna.

4, OI{BH'KTI: obmuit GiecK CKONIeHHA.

CmenHTH yBenumueHHe Ha (0Jee CHIBLHOS, 100"—— 250%,
OCMOTPOTHL OHATHh BCe CHAYAJNA N0 YKasaHHNM IYHKTAM H
OIpefieNuTh: - PaspemiaeTcA JA HA 3Be3RAH TyMaHHAd Macca
mMAPOBOTO CKONJEHHA, PaspemaloTcA JH Kpasd (CKOIIeHH®
BHIVIANAT TYMAHHOCTHIO, OKpY:KeHHO# poem cialefmux.
3BE3J), PaspemaeTcs JH BCe.CKONJEHHe A0 CaMoro IeHTpa
Ha OTAeJIbHHE 3BEBJH; NPOCIENMT PACIPE/ieIeHEe PO 3BO3N,
U3YYHTH €r0 N0 IJIaHy HaGNIOeHHA PACCeAHHOr0 CKOIJIOHAA
(BOBMO’KHO IPHCYTCTBHE I[BETHHIX 8Be3A).

Cpenu nnd)d)ysnux TYMaHHOCTeH eCTh IPOTAKOHHEE
o6serts (M 8, M 20, M 42, NGC 2244), a ects m meGomsmie.
B mo6oM ciryuae ayume pEMEHATS ypermuenus 20%— 40%,
ouenp Goapmme mons speHEs. M TOABKO €CHHM IOBEPXHOCT-
Hag APKOCTH Y TYMAHHOCTH HPHIHYHAS, MOKHO HONEITATHCH
UpmMeRATs yBeamgenme 60° A BHIABIEHAA MEIKHEX Je-
Tayel,
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Pacemampusanue duddysinz mymarnnocmei

1. Onennth yriaoBoil pasmep.

2. Onpepennts Gopmy (mempasmibHag, Kpyraasd, KJIO‘IRO—
_BaTaf: «CTPYH», OTAEAbHHE YIACTKH, «pyKasa»). OcMOTpeTSs,
AAJNeKo Jm E KyAa OPOCTEDAIOTCA Kpas?

3. PaccmoTpers pacmpepsénenue APKOCTH - (noreunennal
ADKEE YYACTKH, TeMHEe DASDHBE, CBETJINO NDOKAJIKM).

4. CymecTByioT JH 3Be3H BHYTPA ¥ BHE TYMAHHOCTH?

5. BusacHETE, Ha 9TO MOX0Ka, UTO HANOMHHAET TYMaH-
HOCTH?

ITopaBasroniee GOJBMMECTBO IIAHETAPHBIX TYMAaHHOCTeIH
mMeeT BHAMMES YIJOBHE DPasMephi, CPDABHUMEE C BHMEIM
yrioBuM pasmepom - IOmmtepa. Ommaxo I0BEPXHOCTHAS
'APKOCTH Y TOTO Ko GOJBMMHCTBA MIAHETAPHEIX TYMaHHOCTeH
‘KOCTATOYHO BEAWKA. J[AA HTHX NIaHeTAaPHEX TyMaHHOCTOH
(xpome: M 27, M 76, M 97, NGC 246, NGC 2438, NGC 4361,
NGC 7293) BoamosHo mpumenenne ysenmdenmi 807 — 160x
(a maske mHOTHA 250") Vcrimouenne COCTABIAIOT TOMBKO UTO
HePeYHCeHANe TYMaHHOCTH C MAJoh nonepxnoc'rnoﬁ APKO-
CTBIO, W 3[]eCh MOJKHO IfOCOBETOBATH THTATOIIO camomy BEIGE-
pars’ nonxonamee ynenmenne

. Pac’c.ua_mpueanue NAGHEMADHRE MYyManHocmel

1. Ouenuts yrioBOd pasMep, CPaBHEBAA €ro OGHIYHO C
‘yriaoBwM pasmepoM IOmumrepa (40”), paccmMarpmBaemoro mpu
TAKOM JKe YBeIWYeHHH (MEHDBII® IOnmepa MHOTO 60Ju>me
tpetb Jlymni).

2. OnpepeanTs (bopmy (xpyraad, pECK, AMCK C TEMHBIMU
NHpPaMH, KOJBIO, ABOAHO® KONBNO, OBAJ, YeUeBHNA, 4IPY-
mia», KJI0YOK; €CTh JydH, HIEPEMEYKM; nenpanunbnaa T &)
Ompepenuts xpas.

3. Paccmorpers pacmpemenenme SPKOCTH: pannomepnoe
WA HeT, ecTh JH fipKde obGiacTd, crabue o6aacTH, mOTEMHE-
HEf, 3Be3/1006GpasHEe APKHe oGpasonanun, TeMHBIE BRJIIOYE-
HHUS, OATHA, TEMHHE H CBETJHE IPOKHUIKE M T. 1.).

4, Oﬁpam'rb BHHMAHUE Ha IBeT: rony0oBaTHA, ronyGOBa—
TO-CepHil, 3€JeHOBATHH, CEPHA M T. .

5. Ocmorperp 3BesgHHE (oH.

6. Omenurh o0mu# Oieck.

7. Onpepennts, Ha 9TO HOXOZUT, C UM CXO0Ka HO BHEI
HeMy BHAY,



VraoBHe pasMepH ralakTHK, KaKk NPaBUJIO, 3aKIIOUCHH
B mpefienax ot 1’ mo 20", Jlna o4eHp MPOTAMGHHHEX IaJaKTHK,
HMEIOI[EX CPE[IHI0I0 M MAaJyio NOBEPXHOCTHYI0 APKOCTb, He-
o6xonmmer yeeamaenns 20X — 40X w Gomsmme mons spemms.
910 oTHOCHTCH, HanpuMep, K o6bexram M 33, M 61, M 74, 4548,
M 98, M 101, M 31. Iiaa o6vexroB M 64, M 83, ™ 85,

M 87 yBeamuerua Moryr gocrarars 100%. Ocrampnie mpen-
NOKeHHHE TaJaKTHKA Gonabmed wacTpio TPeOYOT yBeimye-

ama 40 — 60%, Ho Bce e Gmmxe x 40%. PasmooGpasme B
IPEMEHSEMHIX YBeIWIeHHAX A TANAKTHK Gobine, eM AT
apyrux TumoB o6nexToB. SIpKWe HIIMNTHUECKEE TalaKTHKE

03BOJSIOT MCI0IB30BaTh yBeamaeHns xo 100%, ciabue cmm-

paubusie — MeHee 40™, sprme cnmpamsuse (M 51 m mekoTo-
pHe ApPYrHe) B TeJeCKOUnsl ¢ AuamMeTpoM o0nextmBa 250 MM

m sume npun 80°— 100 HOKA3HBAKNT CBOO COHPAILHYR
CTPYKTYPY.

-Paccmampusarue 2asakmux

1. OmeHNTH YriOBEE PA3MEPH.

2. Pacemorpers dopmy (Kpyrias, oBajbHAg, BepeTEHO-
ob6pasnas, menpasuasHad). Ompemeauts Kpas. : .

3.  O6paruTh BHEMAaHHe Ha pacOopejeieHWe HPKOCTH
(apxui# meHTp MaAM HeT, APKOCTHb CHajaer K KpagM IOCTe-
IOHHO HIH PE3KO; 3Be3n006pa3Hoe Axpo (oueHHETH Oieck);
€CTh JIM TeMHHe MJIU APKHe UATHA, MYCTOTH, 3Be3K000pasHbe
Apkue o0pasoBaHUA; 3PHUCTAH, IOJOCH, YOPTOUYKA U T. 4.).

4. 3aMeTHH JIM COUPAJM IO KpagMm? -

5. O6paTuTh BHUMaHWe Ha IBeT: (e, CepHH, cepeﬁpn—
BHE ¥ Apyrde CMeHIAHHEE OTTEHKH.

‘6. Ouennrs o6muit Gaeck.

7. Onpegenutb, HA YTO NOXOAHT, UYTO HANOMHHA®T Ia-
JaKTHKA. :

TaxoBu B 00IHUX YePTAaX COBETH O npnmenemm yBeJuge-
HAHA ¥ 0 TOM, KaK ¥ KyJa CMOTPeTh M Ha 4TO oﬁpam‘aTL BHEMAa-
HHE IIPH paccMaTPHBAHHM.

Orcrpanssick OT OKyAsApa W BaKPHBAA I71a3a, MOJIE3HO
MEICJIEHHO BOCIPOH3BOIHTH B CBOGH HAMATH BUJEHHEE 00BeK-
TH, BCIOMHHATH PAcCHOOJIO}KeHue, GJeCK M IBET 3Be3 B IPO-
CMOTPEHHHX paHee WX TOJBKO UYTO 3BE3THHX CKOIUICHHAX,
mpunoMuHaTth ($opMy, pacupefeleHEe SPKOCTH, NPHCYTCT-
BHe 3Be3]1, o0muit ¢oH y TymaHHOCTE#l, ramakTuK. (oA Kam-
moro o0BeKTa CTOUT BOCIPOM3BECTH B IAMATH ero o6o3Hade-
HOO N0 COOTBETCTBYIOMEMY KaTajJory M HAa3BaHWe CO3BE3NHA,
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B KoTOpoM 3TOoT ob6bexT Haxommrca. Ilpm sToM BHAEHHEIE
06BeKTH TPOYHO OCHAYT B HAMATH HaOJIOgaTenas, OCTaBAT
ApKue, HewWsriIafgmMee o6pasu B ero cosumanmu. HeoGxogmmo
TMOBTOPATH HAGMIONEHUSI 10 HECKOJIBKY Pas3 B OGHY HOYL I
B IOCHeAYIOINEe HOYM, OCBeKas obpask o0BEKTOB B CBoOel
TMaMATH, NONOJHAA MX HOBHIME OOHAPYEHHRIMH [eTalIMH,
UpOBEPAA PEaNbHOCTH CTAPHX, 3HAKOMEIX YepT.

Hpaiine HeoOXoAMMO IpefyOpPefUTH UYUTATEJAA BOT O Ka-
Kot ToHKOCTH mpu paccMarpmsaHumm. Horma meranu o6mnexra
6HBAaIOT BHEJHE HA CBOEM €]{Ba OILYTHMOM Ipefene, CMYTHO,
HEeACHO, BeChbMa COMHHTENBHO, TO BOOGPaKeHHEe Ka;KIOro ue-
JIOBEKAa WMEeT HeNPUSATHOE B DTOM OTHOIIEHHN CBOMCTBO MEIC-
JIGHHO [OPHCOBHIBATH NETAJM, KOTOPHE B NEACTBHTENHHOCTH
He CYIIECTBYIOT. ¥ pasHHX HaliiomaTesieil 5TO IPOSABIAETCH
I0-Pa3HOMY, B 3aBHCHMOCTH OT €ro COOCTBEHHHIX (M3UOIOIH-
YeCKHX W IICHXOoJIorHuecKux ocobennocreii. Ho uyro camoe
BpegHOe — 3T TO, YTO UYEeJOBEK He obpammaer BHAMAHUA,
HE BUJUT W3-33 CBOMX KAKUX-TO IPHUBHYEK TeX [eTajiel, Ko-
TODHE HNeHCTBHTENHHO ecTh y O0BeKTa M NOCTYIHH TJa3y,
HO HabaomaTesp B CHTy CBOMX CKJIOHHOCTEH NPUBLIK HE 3a-
MedaTh HX, TeM caMuIM oOKpapgmBas camoro ceba. Ilostomy
K BICYATJICHEAM O KOHKPETHOM BHJe ciabuix jeraneii, Bo-
CIpUHUMAEeMEIM HEeyBEePeHHO, HaX0 OTHOCHTHCH BeChMa OCTO-
posxno. Ciaenyer Taxke ObITh KDPHUTHYHHIM K cebe, momMmeuas
CBOM NPUBHYKA ¥ CKJIOHHOCTH, KOTOPHE IPOABJIAIOTCA B
mporecce HaGIOIEHUA W BINAT Ha Hero. Heobxomumo mo-
CTOSIHHO CJEIUTHh 33 ITUMHU NPUBHYKAMH U, €CJIH OHH HAHO-
cAT Bpex 00beKTHBHOMY PACCMATPUBAHMIO, OTBHIKATH OT HUX,
Craparbea fesnaTh HamboJiee HENPEAB3ATHE BHBONH U 00beK-
THBHO HANPaBJIATHL CBOE BHUMAaHEE BooOmIe.

Xouercs eie pa3 NONUEPKHYTH: YCIEIIHOe, HMHTepPecHoe,
pe3yiabrTaTuBHOE HaluaiofileHNe, TpUBJIEKamiee K cebe, UMen-
mee CMBICJ, 3aCTABJAINIES IOBTOPUTH €ro W CHeJaTh €ro
ele peayJbTaTUBHEE, SaBUCAT He TOJBKO OT YMEHHS pac-
CMaTpUBaTh, 4 OT YMEHHUSA [EJIaTh BCE TO, YTO OKIIIO0 M3IOKEHO
B NOPENHAYNIMX TiaBax W maparpadax W oT MHOIHX He-
IPefCKa3yeMbX IPHINH, KOTOPHE WMEITCSA B KayKIOM KOH-
KPEeTHOM clydae, a TakMe OT caMoro HaOmamoparens.



IIPIIOMKEHNA

1. CIIICOK CO3BE3JHH,
COI.[EP}KAIIIPIX PEKOMEHYEMBIE IJIfl HABJIIOI(EHPIK
OB'BEKTBI

(06 oGoamagemmax cM. ri1. 3, § 1)

Arppomena M 31, M 32 205, 752, 7662

Bamsmenu M 35,

Boasmasn Mezme)mna M 40 M 81, M 82, M 97, M 101, M 108, M 109
Boapmoi Ilec M 41, 2360, 2362

Bomoaeit M 2, M 72 M 73 7009, 7293

Bosumamit M 36 M 37 M 38 ic 2149

BomzcsbésBepounxn M 53 M 64 M 85, M 88, M 98, M 99, M 100, 4548,

Bopon 4038, 4361

Teprymec M 13, M 92, 6210,

T'mgpa M 48, M68 M83 3242 . . _
Tomme Icst M 3, M 51, M 63, M 9%, M 106 ‘

HemMMi?)?i M 58, M 59 M 60, M 61, M 84, M 86, M 87, M 89, M 90,
Hensdun 6934

Jparon 6543

Epuno r M 50, 2244, 2264

Hupad 2403

3aaqy M 79

3meerocen, M 9, M 10, M 12 M 14, M 19, M 62, M 107, 6356, 6572
Bmex M 5, M 16

,Kacclonoa M 52, M 103 457 559, 663

Kuer M 77, 248

Koaepor M 30

Kopwa M 48, M 47 M 93, 2438 2467

Jlefons M 29 M 39 6826 6871

Jles M 865, M66 M95 M96 M 105, 2903

Jimpa M 56 M 57-

Tmcaaxa M 27 ‘

Opmor M 42, M 43, M 78, 2169

Herac M 45

Mepceit M 34 M 76, 869, 884, 1528

Par M 44,

Prfu M- 74

Cropxmos M 4, M 6, M7,M80

nymmop 253
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Crpera M 71 -

Crperen M .8, M 17, M 18, M 20, M 21, M 22, M 23, M 24, M 25, M 28,
M 54, M 55, M 69, M 70, M 75, 6520, 6645 '

Temeny M 1, M 45, 1647

Tpeyronrank M 33

mar M 11, M 26

fmepuna 7243

2. ONUCAHNA BHEMHEIO BUIA
HEKOTOPBIX TAJIAKTUK, TYMAHHOCTEN
¥ 3BE3JHLIX CKONJIEHUN NPU HABJIOOEHNN UX TJIA30M
B TEJIECKOII-PEDQJIEKTOP
C JOUAMETPOM OBBEHTUBA 108—165 MM

37ech TPHUBOJATCA OUNWCAHASA BHENIHEI0 BAJAa HEKOTOPHX TajJaK-
THK, TyMaHHOCTe#l ¥ 3BE3JHHIX CKOILIGHHH, PeKOMEHAYeMHX IIA Ha-
6uofieHN{T YATATENIO, PACIOJIATAIOIEMY, KaK NPaBUI0, CKPOMHEIMI
CPEeJICTBAMA ¥ BO3MOKHOCTAMH B (ojiee WM MeHee HOLXONAIHAX OKDPY-
JXAIMAX YCIOBHAX; ONMNCAHWA IPAMEPHO COOTBETCTBYIOT TOMY, Kak
BHJIHHL HpefjiaraeMsie 06HeKTH TP XOPOIIO YCTPOGHHHX HaGI0ZeHnsAX
WX TJIa30M B TENECKOM-PedIIeKTOPH C AMaMeTpOM IJIaBHOTO 3epKaja
108—165 w™wm.

Cpear MHOTOYHCIEHHOTO KoJmIecTBa 00BEKTOB MONOGHOTO poxa
OpuBOUMEeE 00BEKTH ABIATCA HamGoslee 3aMeEYATENbHHEIMA, SPKEMH,
B UeM-TO MHTEPECHHMH W W3BECTHHIME O DALY NCTOYHHKOB.

TTpuBonuMEe 00HEKTH B3ATH W3 Katajora ¢paHny3CKOTo acTPOHO-
ma Iapas Meccre (1730—1817), cocranenHoro mM eme B 1771 r.
M JOIOJTHEHHOTO ceHYac HEeKOTOPHMH WO3JNHOME WCCJIe0BaTeNAMH,
a tarsxe u3 Hosoro o6mero xartamora (New General Catalogue, NGC)
u u3 JlomoarnrensHoro Karagora (Index Catalogue, IC), cocraBnen-
HHX B 1887—1908 rr. aHrIWACKAM acTPOHOMOM, JAaTYAHWHOM IO IIPO-
mexoxaenuto, Moxamom Ipeitepom (1852—1926). Koopamratsl 00BeK-
TOB (IPAMOe BOCXOXK[eHMe ot M cKiIoHeHHe 0) katanoros Meccre m IC
nans Ha smoxy 1950,0, a watamora NGC — Ha smoxy 1975,0.

Bce mpuBonmMHe 00DBEKTH YBEPEHHO NOCTYIHH HaOTIONEHHAM B
165-MunnnMeTpoBhie pedIOKTOPH ®, €CTECTBEHHO, B 0ollee KDYIHEe
WHCTPYMEHTHI. ‘

TemeckonaM MeHbmero pmamerpa (81—108 mm) mocTymHH BCe
o6bexTH, GHTH MOkeT, Kpome M 76, M 97, M 98, M 100, NGC 2438.

a) Jonoanennwiii kamasoe Meccoe

«KpaGosmnnaa tymanmrocts» M 1 B cospesmum Teapna (NGC 1952) |

a = 5731,5" O6mpit Gaeck 8,4™
6§ = $21°59’ Vrioso#t pasmep 6'X 4’ .
Ouens c1abulit, TyMaHEBH KI090K. HempaBuibpHHI. 3eleHOBATHI

HeobxomnMo odens umeroe He6Go. CIOKHHIA 00beKT. YBeIHIeHHA yMe~ -

perHEHe. OmopHas 3Be3fa ( Temsma, :
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ITapoBoe cromiaenue M 2 B cossespum Bopomea (NGC 7089)
= 21730,9M O6muit Gieck 6,3™
§ = —1°03' Yraosoit pasmep 12’
fIpkoe, o4eHb Gonbuioe, sipde B LeHTPe, APKOCTh HOCTEHEHHO Clia-
AaeT K Kpaio. CoBepIIeHHO Kpyrioe, NHOITA B3aMeTHO Trajo. ¥ Bejiu-
YeHnsA cpegune. Haxonurca Ha myctoM gore HeGa. [IpekpacHHil 00beKT. '
Onopras 3sesga § Bopomes. :

IllapoBoe cromzenne M 3 B cossesgum Iomuux IfcoB (NGC 5272) 3
o = 13939,9M Obummit Gmeck 6,4™ 3
§ = 428°38’ Vraosoit pasmep 6’ 5 T ¢
Ogenp sipkoe, GoJIbINOE, O9eHD FPKOE B LEHTPE, OKPY/KEHHOM cla-
Oev TymamOM. Teseckon 100% paspemaer Ha 3pesger 11™. dpdextHoe.
Onopras ssesga 9 Bomomaca (5™).

Ilaposoe cxomnenme M 4 B cossesjuu Cropmmona (NGC 6121)

a = 16920,6™ O6muit 6aeck 6,4™

6 = —26°24’ Yraosoil pasmep 20’
Mpexpacanit oGbexr. Teneckon 200% paspemaer ero Ha MHOMeCT-

BO craGHX W HeCKONbKO APKHX 3Be3f. Kpyrauit map. OmopHas 3Bes-
Ra a CropmmoHa. 3gech ke M 80,
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IlTaponoe cxomnenme M 5 B cosBesgma 3ven (NGC 5904)
a = 15%16,0" O6muit 6xeck 6,2™
§ = 4-2°16’ ¥Yraosoi pasmep 12’

IloBonbHO ApKoe, oBanbHOS. OT 0Bala pacHpOCTpaHAIOMUECH IO-
Cl1e0BaTeIbHOCTH CHA0RX 3BO3[ [eNal0T BC6 CKOIVIGHN® HOXOKHAM Ha
mayKa. YBelHUeHHA yMepeHHHe, paspelaercsl Jerko Ha speafsl 11™.
Onopuas 3seaga 6 3men (5™).

Paccesnnoe cromierne M 6 B co3seaqum Cropmmona (NGC 6405)
o = 17936,8% OGmuit 6xeck 5,3™
= —32°11’ VraoBoit pasmep 25
Haxoaurca merxo. flproe, Goratoe. [omyGeie u Gexble 3Be3fH,
MEOTO c1abex 7™—10™. EcTh CMHICH OPHMEHATH H BHICOKO® YBeaHde-
gne. OmopHasA 3Be3fa HAXOAUTCA B cosse3gun CKOpPIMOHA W Ha Kapre
obmlero momoskeHns (i Ha TOMCKOBOH) OTMedeHA CTPeT0UKoi (5™).

Paccesnnoe cxomrenue M 7 B cosBeanun Cropmmona (NGC 6475)
a = 17%0,7 O6muit 6neck 4,1™
§ = —34°48' VYriaosoit pasmep 507
OrpoMBEoOe, AApKoe, MaJo cIlodeHHOe. }ieATHe M opaH:;KeBHeE 3Be3=
nw apde 10™ B nenrpe. OmopHas 3Be3a HaxoxurcsA B cosse3ann CKop-
OMOHA M Ha KapTe OOIIero mojiokeHus (M Ha TONCKOBOi) OTMedYeHA
crpenoukoit (5™). Ha opuoit Kapre ¢ M 6.

Nuddysnas Tymannocrs M 8 B cossesgum Crpeasna (NGC 6523)
a = 18%01,6M O6muit Greck 6,0™
= —24°20' Yraosoit pasmep 90°X 40’
«Jlaryna». Ceernast, odveHp Ooabwas, KpafiHe HenpaBuibHas,
CKOpee rpylla TyMaHHOCTe#l; B Hell pacceAHHbIe 3Be3AH O00BeKTa
NGC 6530. Jyame 60%. BamevarenpHas. OmopHasa 3Be3fa A wid W
Crpensma. Cm. M 25 (c. 73, 81).

IIIaposoe cronnenne M 9 B co3se3nun 3meenocua (NGC 6333)
o = 176,24 O6muit 6iaeck 7,3™
§ = —18°28 Yriosoit pasmep 6’
SIpKE#l OBaNBHEIM LEHTD, OKPYKeHHHH ramo. ¥YBeanmdeHHa Goiee
120% paspemator o0 memTpa. CepemuHA BCe e OUeHb CIVIOYEHHAA.
OmnopHas 3sesfga 1 3MeeHocua (¢. 56—357).

IMaposoe ckomienune M 10 B co3se3num 3meenocua (NGC 6254)
a = 16%954,5M O6muit 6xeck 6,7™ -
8§ = —4°02' Vraoroit pasmep 8’
IloBoAbHO APKOe, Apde B LEHTPe, 3ePHACTOE, IPylIeBALHOE, 0YEHD
cnodenHoe. Paspemaerca mpu 160 ma 3seagsr 10™. OmopHas 3Beana
A 3meemocua. Ha opmo# kKapre ¢ M 12.

52



®e




54



55



56



yt

87



58



2

59






Paccesnnoe ckomnensie M 11 B cospesmmm Mura (NGC 6705)

a = 18948 4M
—6°20’

Obmuit Gmeck 6,3™
YriaoBo# pasmep 12’

«Inxas y'nca» UnrepecEnit o6hekr. Bomwmoe, oueHb Goraroe.

OunopHas 3sesfga B Ilura (4,5™).
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Ilaposoe cxomnenne M 12 B cossesmum 3meenocna (NGC 6218)

a = 16%44,6™
§ = —1°52/

O6muit Gieck 6,6™
Vraosoit pasmep 9’

fIpxoe, HOBONBHO GoJbINOE, Jerko paspemaerca Ha 3ses3nsl 10m,

C1aGo KOHIEHTPHpYIOIIHecs K cepesiHe.

3Besa )\ 3Meerocta. CM. M

3aMedaTesbHOE.

Omnopras
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Tilaposoe cromenme M 13 B cossesjum T'epryneca (NGC 6205)

o = 16939,9
6 = 436°33’

Od9eHb sApKoe, O9eHb Goratoe, cepefEHa OdeHb CIUIOYeHHAS, paa-
pemaeMad IpH 250%. IlpexpacHhil, 3aMedaTedbHEI 06beKT. ONOpHasA,

seesfa M I'epxyieca.

O6muit 6neck 5,7™
Yraosoit paamep 23’
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IMaposoe cromterme M 14 B cossesgum 3meeHocua (NGC 6402)
o a = 17"35,0™ O6mmit 6xeck 7,7™
8 = —3%13 Yraosoit pasmep 3’
HosonbHO ApKoe, MOBOJIBHO Godbiloe, ¢(UIcHB Gorartoe, paspelmaeT-
€7 Ha OYeHb-OYeHb chalHe (70 14™) apeanw Opu yBeJNYeHHAX 60JI€e
250%. OmopHan 3Beajia ¥ 3MeeHoOCLa.
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Mlaposoe cxonnemme M 15 B cossesnmm Ileraca (NGC 7078)
a = 21927,6" Ofmuii Girecx 6,0™ :
6 = 11°57’ Yrinosoil pasmep 12
flpxoe, Gompuice. fIpRMI IEHTP, OKPY/KEHHHH HEMHOro Golee
<1alBM rajo, KOTopoe paspemaercd Jderko. HeHTD oYeHb CILIOYeHEHI.
Haiita HeTpyAEe. Omopmas apesia & Ileraca.

Cronnenne H TymanuocTh M 16 B cossesnmu 3mem (NGG 6611)

a = 18716,0™ O6muit Gxeck 6,4™
8 = —13°48’ VYrnosoit pasmep 18’ :
Boabmoe ckomieHme, 0YeHb paccesHHoe, He MeHee 100 anesn.

Jlyame cnaboe yBenudenne. OmopHas 3Besga ¢ IMuta (4,5™).

. Ce
L4 L[]
L)
o
o ) e * .
. ! % -
. ® “ o J
o * o
) o o
K J
. . .
[ ]
B, .
o. 0‘.‘0 .
] : .
k 'Y 'Y o .
g * . . .
| €Peg
b . b
) L 3PS ) [
. LN *
. .
‘- )




.ﬂ'w'ﬂw

TymannocTs cxonaenne M 17 B cossesuu Crpeanua (NGC 6618)
o = 18718,0M O6mpnit 6rxecr 7,0™ .
= —16°12’ VYraosoit pasmep 46X 37’
- «Owmeras, nan gIlopkosas. OveHb GoAbmas W HeNPaBHIBHAA, CBET-
san. CHavajla 3aMeTHa TOJBKO OFHA NepeMHYKa, 3aTeM M BCE OCTAb-

Hoe. YBenmdenue ciaGoe: MeHee 60%. OmopHan asespa y Mlara (4,5™).

Paccennnoe cxonxenne M 18 » cossesnun ’Cwem.na (NGC 6613)
a = 18™M7,0™ © O6mpmit 6meck 7,5™
§ = —17°09’ » Yraosoit pasmep 7’
HNosonpHO Gemmoe, c1abo CILIOYeHHOE, ILUIOXO MOXOKee HA CKOI-
ZleHWe, CKOpee, HamoMuEHaeT OOWMYHHE 3Be3fHHI (oH. VYpeludenne

mmEskoe. 3Besnn 9™ —12™. Omopmas apespa y Muara (4,5™).
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Illaposoe cxomnenme M 19 B cossesnuu 3meenocua (NGC 6273)
a = 1659,5M OGugnit Gieck 6,6™
6 = —26°11/ Yraosoil pasmep 5’
Cpetioe, JoBONLHO GOJBIIOE, TPaHYJAHPOBAHHOE, paspellaeMoe,
OpHaKo cepefiHa civiodenHas. OmopHas 3Besga A 3Meemocna (4,5™).

71



>

72



Hugdpysnas tymannocts M 20 B cossesqunm Crpexpuna (NGC 6514)
a = 17958,9M O6muit 6aeck 9,0™
= —23°02' YriaoBoit pasmep 29'X 27’
«Tpoitrasny, man «Tpugnay. CBernas, 04eHb HeNpaBUIbHAS, (OB~
mas. BrupHa mioxo. PacmienicHHass Ha TPH TYyMaHHOCTH. Y BelideHile
cnaboe. Omoprasx 3Be3ga A man u Crpenbma. Cx. M 25 (¢. 74—81). -

Paccesinnoe cromnenne M 21 B cosse3puu Crpeasuma (NGC 6531)
a = 18701,8™ O6uyit 6reck 6,5™
6 = —22°30' VYraosoit pasvep 12
3gesnsl 8™—9™. OueHp 3aMedaTedbHOe. YBelNYeHHS caadble.
Omnopuas 3pespga A mwmin p Crpeasma. Ca. M 25.

Illaposoe ckomunenune M 22 B co3se3;uu Crpeasna (NGC 6656)
a = 18733,3% Oommit 6reck 5,9™
§ = —23°%8’ Vraosoit pasmep 17’
fproe, Gompuioe, Goraroe, 09eHb CIVIOUEHHOE, paspellaeMoe HpH

200% ma 3sesset 10™, IlpexpacHuiit o0bexr. Onopras 3sesfa A Crpenn-
na. Cm. M 25.

Paccesnnoe cromienue M 23 B cossesjjun Crpennua (NGC 6494)
a = 17%54,0M OGmuit Gieck 6,9™
§ = —19°01" ¥Yraosoit pasmep 30’
JloBosbHO sipKoe, Goabilloe, yMepeHHO Oorartoe. 3Be3fsl cialee
9™ 8 ocmoaoM 10™. Boolume KpacusHii o0nmexr. OmopHas 3Be3fa
p Crpeabnma. Cm. M 25.

Pacceannoe cxomnense M 24 B co3se3nun Crpeasua (NGC 6603)
a = 187155 O6muit Greck 4,6™
6 = —18°27’ Yraosoit pasmep 1°X 1,5°
Cnaboe poMOOBHIHOE paccesHHOe CKOIUICHIE TIOTPYIKeHO B SPKIil,
GoraTHit, KOMOAKTHLIT y9acToX Mieamoro yrn. B mem mpn 150% Buj-
HH KpacHHe W opaHKeBbie 3Be3iil 11™ u caabee. OmopHas 3Be3nia
p Crpeasua. :

Pacceannoe cromrenne M 25 B cosesmum Crpeapma (IC 4725)
o = 18728,8M O6muit Gieck 6,5™
6 = —19°17’ ¥Yraosoit pasvep 35
Odgens cmroueHHOe. 50 IBeTHHIX 3Be3[ Ha TeMHoM ¢oHe, sIPKIe,
JKeJTHe, ofpasylolliic Kpusbie HoclefioBaTeabHocTH. OmopHas 3Be3nia
p Crpexsma (c. 74 — 81).
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Paccesnnoe .cmrmemle M 26 B cosse3yuu Ilura (NGC 6694)

o = 18%2 5M
—9°27’

# [osonbHO Goubmioe,

O6umit Gieck 9,3™
Vriaosoit pasvep 9’

MOBOJXBHO Ooraroe It KoMmmakTHoe. CiaaldHe
3Be3Abl Ha depHoOM-depHoM (oHe. OmopHasn spesna o Il{ara.

ITnanerapaaa TymannocTs M 27 B cossesnun JIncmurun (NGC 6853)

o = 19757,4™
8 = F22°35’
«CaATeNBY.

Cpetnas, Oonpmias, ABoitHoe sApoO,

Obuwit Gaeck 7,6™
Vraosoit pasmep 8'x 4’

IIOXOoaAnT Ha 3

JIANTAYECKYIO, 3eJIeHOBaTasd. lleTaJm BH/HBEL XOpOUIO. 3aweaneana)
YBenunuenns ymepeHHble. OmopHas 3Besga y Crpedsl.

Illaposoe cromrenne M 28 B cossesnun Crpemsna (NGC 6626)

o = 18721,5M

= —24°54’

O6muit Hmeck 7,3™
Vraosoit pasmep 15’

Cpetioe, 09eHb KOMITAKTHOE, O4YeHb CIUIOYeHHOe, sipde B IEHTpe
‘SIPKOCTh Pe3Ko chafaer K Kpaw. [orpykeno B craOuit opeos. Tpyamo
Ppaspemmumoe Ha O4eHb cialsie 3pe3fm. OmopHas 3pesma A Crpennma

Cm. M 25,
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Paccesimnoe ckomnenme M 29 B cospesmmu JleGens (NGC 6913)
o = 20422 2M O6umit 6reck 7,1™
§ = +38°21’ VYraosoit pasmep 7’
Benmoe, ciafo cmiodennoe. flpkme 1 caaGele 3Be3gn. 6 3Besq
sipge 9,5™. Jlyame cuabuie ysenmuennsi. OmopHas 3Besfa y JleGens.

® ° .. «®
‘e L - * g . ' o. )
*
e . : . .:‘} * - .*
, e v o >, ® 2 ¥s * .
* . . - . P hd
® . g >
®vee ot o 3Cug -
° +3LY9 .
g - '.' .’ ..Y..‘ N )
o » :»
H o’ o <
» a -> :
» e ° 0 s*t * e, g ¥ °
L 3
* .. ¢ ..’; ‘ s ‘$ -° *
L4 ' [ ] ° . o
' (X} .. - v K .
» [ ]
Fg » : . - o - A ) :
® 9 - 'y '..
L4 L) ° °
" oot e o '3 ‘
[ ] . i °
o Uil
. M 29 = . .Y ) *
> ° . . -
. : . .
°® - o o0 .
. ® e P *e
IllapoBoe cromnenne M 30 B cossesgum Kosepora (NGC 7099)
a = 2173754 O6mmit 6aeck 8,4™
§ = —23°25’ Yraosoit pasmep 9’

3aMevaTesbHOE, IOBOJBHO CBeTIOe, 0OJBINOE, OBajdbHOE. B meHT-

pe o4eHB sAPKOe, @0 KpasMm cralui gor, OdeHs crurodenHoe. OmopHAas
aBesfa [ Hosepora.






Yanaxraxa M 31 B cospesmmm Amppomenni (NGC' 224)
a = 07%0,0M 'O6mumit Gaeck 4;8™
- & = 441°00’ Yraosoit pasmep 160X 40"
«Bonpmasa TyuamHocThY. BeamKoRenHu%, TpeKpacHHHE 00BEKT,
BAAMHHA lajKe IPOCTHM IJIa30M. YBeJHIcHAA cnaﬁue Onopras 3Be3-

Ja v. Amapomens (4,5™).

..

Tanaximka M 32 B cossesyum Amppomenss (NGC 221)
a = 0%0,0™ O6uit 6aeck 8,7™
6= +40°36’ Yraosoii pasmep 3'X 2’
Haxonmcx B6ausn M 31. OveHb cBeTiIass, APKUH 0BAT — npnmep
SIUVIMNTHYeCKHX TrajakroK. Omopras 3se3fa v AHApoMeaH (4,5™).

Tanaxtaka M 33 s cozseagum Tpeyromsmmra (NGC 598)
a = 1%31,1¥ O6mui Gaeck 6,7™
6§ = +30°24’ . Yrmosoit paamep 55X 40’
IloBepXHOCTHAA APKOCTH 0YeHL HE3Ka. fixpo Apxoe, KpadA OYeHH
cnabuie. Tonm(o clalHe yBeJdA9eHHA. Ouopnaﬂ 3Be3fa @ Tpeyrouas-
HAKa.
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Paccesmnoe crxomenne M 34 8 cossesmun Ilepces (N-GC 1039)
a = 2938,8" O6muii 61eck 5,5™
8§ = +42°34’ Yrnosoit pasmep 35
fipkoe, JOBOMIBHO paccesiHHOoe, 3Be3dAn 8™—9™. Jlerkmit o06BbeKT.
OmopHas 3Beana 16 Ilepces (4,5™).

Paccesnnoe cxomaenne M 35 B cossesquu Bausueunos (NGC 2168)
o = 6705,™ Ofmuit Gireck 5,3™
§ = +24°20' Vraoseit pasmep 307
OueHb Gonplloe, 0UeHb GoraToe, JOBOJNIBHO CINIOYeHHOe. 20 APKHUX
3Besyy (8™ —9™) OKpy KeHbH MHOTOYNCACHHEIMI CIaBHMA N 0YeHb-09eHb
cnabevu. [IpexpacHHIT 06beKT 1PN cpPefHHX yBeamdeAusx. OmopHas
sBesna 1 Bansncnos.
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Paccesnnoe cromienne M 36 B cossesqum Bosmmuero (NGC 1960y
= 5932,0M O6muii Gmeck 6,3™
6 = +34°07" VYruosoit pasmep 20’
JTloBoibHO cBeToe, Goabimoe, Goratoe: 60 3me3x or 9™ mo 14™
3Be3[lH IBeTHHe. YBeidndeHUsa ciabuie. OnopHas 3Besma & BosHmuero.
M 37 1 38 Ha aroit ke Kapre (c. 90—93).

Paccestnnoe cxomnenne M 37 B cosse3gun Bosnumuero (NGC 2099)
a = 59%9,0™ O6muit Greck 6,2™
6 = 32°33’ Yruopoit pasmep 20’
IlpexpacHbiit oobexr. SIpkoe, Goratoe, K cepefuHe KOMIAKTHOe.
Boaee 120 sprux u cnabux ssesf. 60, OnopHas 3Besga & BosHmuero.
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Paccesmnoe cxomrenne M 38 B cosseaquu Bozamuero'(NGC 1912)
a = 5925,3% O6mmit 6mxeck 7,4™
6 = 4-35°48’ Vraosoii pasmep 22’

Hempaswibhsie odepranns. Boratoe, Golbllloe, ApkAe H clabbe
3pe3gul. OmopHasi 3Be3fa O Bosmmdaero.
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Paccesnnoe cxomienme M 39 B cossesnun JleGenst (NGC 7092)

a = 21930,4™
6 = 4-48°13’

Oowmit Greck 5,2™
VYraoso#t pasmep 32’

Boapmoe, paccesimHOe, GeiHoe, c1afo cIUIoYeHHOE,
Hoe. 3Beanst 7™—10™. Onopuas 3sesna p Jlebend.

pasopocan-
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Tisolnas smaa“ sna M 40 B coaseagmm Boasmoik Mén‘mmu" a (=
127920,0M O6mpuit 6neck 8, 6
6 ﬁ]-58°22’ o ‘Vraosoil pasmep —

Hasanit oGpexT ABIAeTcA ABOAHOM aBesjofi. BujuMie 3BesfHHE ..
‘BesmYuAEN KomnoHeHT 9™ u 9,3™. Yruosoe paccrossme MeKAy KoMIo-
HeHTaMH 49" HRocrarouHo 25" Onopﬂan 3seaa 8 Bonpmoit Men-
.BeJHIHL,

Paccesinnoe cromiense M 41 B cossesnun Boapmoro Hca
(NGC 2287)
a = 67%4,9™ - O6mpit Gmeck 4,6™
6 = —20°%2" Yruosoil pasmep 30’
Boabmoe, sipkoe, cl1abo conouennoe. OpaHskeBhe, KPacHHe 3Be3—
m 8™. Omopras 3sesfia &t Boavmoro Iea (4 5™),

Ilmb(bysnaﬂ Tymannocrs M 42 B cosBe3um Opnona (NGC 1976)
a = 5732,9 . O6muit 6aeck 4,0™
= —5°5 .«  Yruosoi pasmep 66X 60'
" «Boxpmas Tymamsocrs». IIpeKpacHuii, BeAnKoielHHIH oﬁ'beR’r,
KI0YKOBaTHil, HempaswibHu#. BRyrpu — sHamenmrtas Tpanmenus

Opnona, sagnMan yme npu 30%. OnopHasa 3sesga [ Opnona.

llmlnbysnaa TymanHoceTs .M 43 B. cosseagun Opmona (NGC 1982)
a = 5733148 O6mmit 6meck 9,0™
— 518’ Yraosoi paamep 2’
Pacnonomena pagoM ¢ M 42, manembKas, Kpyriag, Kak OH ¢

XBOCTOM; cepefimHa — 3Besfia 8™. OfiopHas 3Besfa { Opmoma. '

Paccesnnoe crxomnenme M 44 B cosseagum. Paka (NGC 2632)
o = 8937,5™ - Obmuit 6neck 3,7™
6=-+19°52"" ~ ~ Vruosoit pasmep 70’ Lo
«fcnmn. W3sBecTHOe BelNKoJeNHoOe pacceAHHOe CKOIIEHWe, BHAA—
MOe TIPOCTHIM. IJIa30M MEMy 3Be3iaMu 6 m y Paka. VYKasaHo Ha Kap-
‘Te o0mero NOJNOeHHs, B HOHCKOBOH Kapre He HYy’KAaeTes.

Paecesnmoe cxomnenne M 45 B cosseagms Teanua (—)
a = 3%3,9M O6muit 6meck 1,6™
§ = }23°58' ¥Yraosoi pasmep 120’

IIpexpacHoe pacceAHHOe 3Be3[HOEe CKOILIeHHe OJecTAINHAX, -Gpmia-—
JMAHTOBHX, SJAMA3HHX, cepeOpAHHX 3Be3Jl — sHaMmeHmTHe «Ilneamuny,
AIH «C'rox(apu» Cnoéolum BH[IIMO INpPOCTHIM TiasoM. OTmedeHo Ha

Kapte 06Iero noJxoKeHUA*). .

_/

*) B 40’ oxHee «aHa Kopmmmka» Iliean npocrapaercs Goabmas,
odenb cnabas amMnTHIecKag TyMmaHHocts NGC 1435, Naumas Ty-
'MAHHOCTH CJOY;KMT XODOmMM HPOOHHM O0BEKTOM JJIA  MCIOHITAHASE
135-MmIAMeTPOBHIX pedIeKTOPOB.
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Paccesnnoe crommenne M 46 B cospesinn Kopmmt (NGC 2437)
a = 7739,6™ O6mnit 6neck 6,0™
8 = —14°42’ ¥Yraosoit pasmep 30’
boapioe, GoraToe, uBeTHHe 3Be3dn, cilalke — 09eHb MHOTO,
Jlyame cixaGoe ysenndeHne. UyTh ceBepHee eCThb O09eHb TPyHAHAA ILIa-
HetapHaa TyMaEHO¢Th NGC 2438, nisa moclefHe# Jydile yMepeHHOQ
H cHAbHOe yBeaudeHWe (cM. moppoGHee nanee). OmopHas 3Be3ga
o. EpuBopora.

Paccesunoe cxonenue M 47 B cossesqun Kopmer (NGC 2422)
a = 7734,3% " O6muit Gmeck 5,2™
6 = —14°22’ VYraosoit pasmep 25’
flpxroe, Goabinoe, Goraroe, 5O APKAX M cIa0HX IBETHHX (IPH CHAIb-
HHX yBeandeHnsax) 3pesf. OnopHas 3Be3fa o Epmmopora.

Paccesnnoe cromienne M 48 B cosmesgmu Tuppmt (NGC 2548)
a = 811,24 O6mpuit Gieck 5,5™
4§ = —b°38’ ¥Yraoso#t pasmep 35’
Bonsmoe, Goratoe. SIpKue 3Besfin B yriax, caa0ue o6pasyor oa-
pu, Haxopgmrea Ha myctom TemHOM doHe. 60%. K HeHTPY cIIOUeHHe®s
Omnopras ssesfa { Exueopora (4,5™).

Fanaktuka M 49 B cosse3puu Jlessr (NGC 4472)
a =12%27,34 OGumuii Greck 8,6™
6 = 4816’ ¥Yraosoit pasmep 4,5 X 4’
fIpkue odepraHnsA, MHOTO ApYe K LEHTPY, MOKpHTa mAtHamd. Tu-

OuYHEAsA SJIMNTAYecKas raiakruka. OmopEas ssesfa p Hlesw (5™).
Cm. M 85 (c. 135, 142).

Patcesnnoe ckomieame M 50 B cosseagum Epmmopora (NGGC 2323)
a = 7700,5 - O6mpit Gieck 6,3™
§ = —8°16’ Yriaosoit pasmep 15°Xx 20’
Bonpmoe, Gorartoe, [OBOJBHO cCINIOYeHHOe, BHTAHyToe. CiaGHe
(12™ — 16™) nBeTHHe B3Be3s, HO BHelseTcsi Ha MiedEoM MyTa.
Ysenunderue HusKoe. OnopHas 3Besfga O Boawsmoro Ilca.

Tapaktuka M 51 B cosesgunm Tomumx IIcos (NGC 5194)
a = 13%27,8M O6mumit 6iaeck 8,1™
8 = J47°27' Vraoeoit pasmep 12'X 6’
«Bomosopor». BenuKomenHH# 00Bekr. [IBa TyMaHHHX o0IadKa
Kpyrio#i GopME, OTAeleHHEEE APYT OT Apyra, AMelide B CBOHX IeHT-
pax mo ciaGoil 3pesgouxe. Cnmpaam saMerHH B 300-MHLINMeTPOBHS
pedaerrops mpn 100X, O6rauxa pasHOH BeIMUMHE: OJHO MOGOJNBIIE,
Ipyroe momeHbime. IIX cTpyKrypa mOpekpacHa. OmopHaa 3Be3fia
24 Tomumx Ilcom (4,5™).
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Paccennnoe cronnenue M 52 B cosseaquu Kaccuonen (NGC 7654)
a = 23722,0 O6muit 6aeck 7,3™
-f-61°20’ Yraosoit pasmep 20'x 12’
IosonbHO Gosbimoe, GoraToe: MHOTO-MHOTO ciabux (Memee 9™)

3Be3J{ OPaHKeBOTo IBeTa, KpyIiIoe, KoMHakTHoe. ONOpDHas 3Be3fda
f Haccmomen. '

IMaposoe cxonzenne M 53 8 coaseannu Boxoc Beponurn (NGC 5024)
a = 13%10,5" O6muit 6reck 7,6™
6= -+ 18°2¢’ Vraosoit pasmep 6’
3aMedarenbHOe. fIpKUil, TPaHYJINPOBAHHKN IeHTP, OKPY/KeHHHH
rano. Tenmecxom 120% mokaswBaeT MHOro 3Be3i. Kpyrioe. OnopHas
sBesia o Bomoc Bepommrm (5™).
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IllapoBoe crxomaenne M 54 B co3sesnum Crpeasma (NGC 67105)
o = 18952,0M O6muit Greck 7,3™
§ = —30°32' VYraosoit pasmep 6’ .
OueHp sApKoe, Goxbmioe, KPYIIoe, TPaHYJIHPOBAHHOEe ¢ 6IU3KAM
opeosioM. HamoMuHaeT IUIaHeTapHYI0 TyMaHHOCTH. CepefHa ropasfo
cseriiee. OmopHas 3Besma { Crpeasna.

lilapoBoe cromrenne M 55 B cosseanqum Crpeasna (NGC 6809)
a = 19%36,9M Obmpnit 6meck 7,6™
8 = —31°03’ Yraosoit pasmep 15
flproe, 6onbmoe, ¢opMa HeOPaBWIbHAA, 09eHBb MOCTEIIEHHO ApYe
K meHTpy. OmopHas 3Be3la NPHHAIIEKHT cosBesfuio Crpenbma u OT-
MedeHa Ha Kapre o0INero MoJosKeHAA (M Ha MOUCKOBOM) cTpemodxoff,

ee Omeck 5,5™.
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IMlaposoe cxomnenme M 56 B coasesgum Jlupm (NGC 6779)
a = 19714,6M O06muit Greck 8,2™
§ = 4-30°05’ Yraosoit pasmep 5’

flpxoe, moBodBbHO GoJbIIOe, HENPAaBHILHO-KPYINoe, IEHTPAAbHAA
9acTh. TPyAHOpaspemnMa. OdeHb cnabhie 3Besfsl Ha GoratoM ¢oHe

Maeuroro IIyra. OmopEas sBeama P JleGeps.
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Ilnanerapnas TymaRHOCTh M 57 B coameanuu JImpm

o = 18751,7"
8 = 4-32°58’
«Konsmo». Od9eHDb cBeTNasd, slannTHdecKad. 3eleHoBaTasA. Jlydie

BHcoKnme (100%—200%) yseansenns. OmopHas 3Besfa P mam y Jlupw,
. O4eHb KpacuBHIil, BeJINKOJeNHHE 00BEKT.

.
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(NGC 6720)
O6muit Gmeck 9,3™
VYraosoit paamep 80’ X 60"’
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Tanaktuxka M 58 B cosseapun Jlesnr (NGC 4579)
a = 12935,1™ O0mmit Gueck 8,2™
§ = +12°05’ VYraopoit pasmep 8'X 6’
flpras, osaipHasi; sipie B LeHTpe, HO B 00IeM [OBOJBHO IMAT-

Bucrasa. UarepecHmit o6bext. OnopHas 3pesfa P Hess (5™). Cu. M 85
(c. 136—142).

N

lanaxkruxa M 59 B cossesgun Jlesnr (NGC 4621)
o = 12939,5% O6muii 6meck 9,3™
§ = 4-11°55’ Vrnoso#t pasmep 2'X 1,5’
Manernpkas, oBalbHAafA, Kak Jerkn# tymam. OmopHas 3Bessa
o Hesu (5™). Cm. M 85.

T'anakrusa M 60 B cossesgun J{esnt (NGC 4649)
o = 12741 1™ OGuguit Greck 9,2™
6 = +11°49’ YraoBoit pasmep 2,5’ X 2’
HKax crafas TyMaHHaA 3Besfa, cierka oBajibHasd. OmOpHadA 3Be3-
na p Hesu (5™). CM. M 85,

8 A. C. Nabyzon 113



l'anaktaka M 61 B coasesguu [lemnt (NGC 4303)
= 12719,4M OGugnit Greck 9,6™
6§ = +4°%5’ Vraosoit pasmep 6’
ITpexpacHbIil 06beKT, HO ciIabHii: HI3Kas NOBePXHOCTHAA SAPKOCTb.
IIaTHACTHEA oBal ¢ Gojee SIPKUM NATHOM B LEHTpe Ha OOMIeM TEMHOM

¢one. OmopHasn 3sesga 16 Mesn (5™).

.. . M 64 |
- [ ]
. % Vir

IlapoBoe cxonaenne M 62 B cossesnum 3meeHocia (NGC 6266)

a = 167581 O6muit Greck 6,6™

§ = —30°03’ VYraoBoit pasmep 6’
flpkoe, manembkoe. Oxpy:keHO armocdepoit 3sesq, CiaGo aep- .
Hucroe. OmopHas 3Be3ga T CKOpHMOHA.
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I‘anam'mca M63 8 cosseamm l"ommx Heon (NGC 5055)

a = 1313,5" O6muit freck 10,1™
6= +42°17' : Vraoso#t pasmep 10" 5’

OueHp BHTAHYTHHE, JOBOALHO APKHIl oBal. Cepenmaa ropaspo
cBeTiee W 3ePHMCTAfA, OKDPY/KeHA TyMAHOM, KOTOPHiH Koe-Tie 0es pes-

KOX rpaEun. OuopHas 3sesfa 20 Comumx Hcos (4,5™).
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TamakTuka M 64 = cossesgum Boaoc Bepomurxu (NGC 4826)

a = 12954,3M
8§ = +21°57

OGmuit Greck 6,6™
Vraopoit pasmep 8'X 5’

«Yepunit I'maz». OdeHp uHTepecHui# ofbekr. OmopHas 3Be3na

35 Bosoc Bepomuru (5™).
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TanarkTRka M 65 B coaneam JIsBa ,(NGC 3623)
gz 146,3% - O6mui Greck 9,5™
=182 - " Vinonoli pasmep 8"
Baue'm'renbﬁun, Benlii, rpaaynnponaﬂnuu oBall. Cepenmm fAp-
4e, BHTAHyTAH. Oxmmg énezmw +JIsBa

I‘amn'mna M 66;5 comanun JisBa (NGC: 36 ’7)
o= 47,6 0 oo - QO6mmi-Gneek 88’” i
8= +13°17’ Yraosoit paamep. 8/X 3‘

OBal ¢ APKOH cepefMHOMN, 09eHb BHTAHYTHIN, NMEIOTCA MOTOMHS-

HEA. Hnumo'raﬂ Iinpe n apue, vem M 65. Olmpnan 3seania @ Jlssa.

Paccesmmoe cromiemme M 67 B ‘coapeanmu Paxa (NGC 2682)
a = 848,34 O6muik Gaeck 6,4™
"8 = $-12°00! - Vranopoi pasmep 27’
Cperiioe, ouenn Goratoe, oveHb Gombiioe; 3sesjit pasHOLBeTHSHE,
. HO He c/IMIIKOM sipkge. OmopHas 3Besja o Paxa (4,5™).
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IllapoBoe cromienme M G8 B cosseammu Tuapnt (NGC 4590)
a = 12936,8% O6uuit Greck 8,2™
= —26°29' Vriaosoit pasmep 4’
Ouensp nHTepecHHi 06bekt. JoBoanHO Goibloe, 09eHb GoOraTde
eUeHb CINOYeHHOE cKoIIeHMe. IIpu paspemeHun » HeM BHEHA OpaHiKe
paA 3Besfia. OmopHas 3Beafa f§ Bopoma.

Illaposoe cxonnenue M 69 B cosseaguu Crpennia (NGC 6637)
o = 18728 1™ O6wguit 6neck 8,9™
= —32°23’ Vraosoit paamep 4’
fIpkoe, HO MajleHbKoe, Kpyrnoe. Teaeckon 250 nokaanBaeT oueH:
cralHe 3Be3gH W pa3spemiaeT Bce cKomleRHe. ONopHAsA 3Be3[
8 Crpenbna.

ITaposoe cromnenne M 70 B eo3peagun Crpeasna (NGC 6681)
o = 18940,0™ O6mui Greck 9,6™
§ = —32°21’ Vraosoit pasmep 4’
fIpxoe n 3epEHCTO® B HeHTpe. 250%. OmopHasa 3Beafia 6 Crpeasma

Illaposoe cxomrenme M 71 B cosseayma Crpeant (NGC 6838)
o = 19954,5% O6mui 6iaeck 9,0™
§ = +18°39 VYraosoit pasmep 6’
CopepilenHo HepaspemmuMoe, RoBoapHO Gonbmoe. IlpexpacHmui
06'5eKT ¢ HeoGHIHHM pacnpefieieHleM MOBepPXHOCTHO# ApkocrH. Qmop
Haa 3peaga Y Crpeam. CM. M 27 (c. 83).
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Illaposoe cxomaenue M 72 B cosse3nuu Bojoaea (NGC 6981)
a = 20750,7™ OGuuit 6neck 9,8™
6 = —12°%44’ YrioBoit pasmep 5’
YMepeHHO CBeTsIOe, MaJeHbLoe, TyMaHHOe, 3€PHICTOE, MOBOJILHO
JeTRo paspemaemoe. OmopHas 3Besfa € Bopoues.

125



‘Patcennroe cromrenme M 73 B cossesgmii Bojozes (NGC 6994)
= 20756,4™ O6muit 6xeck 9,0™
6 = —12°50/ Yriosoit pasmep 3’

IlaHHBA 00beKT cHadaja IIpefCTaBisdercs TYMaHHOCTHIO Ha dep-
HoM ¢one. IToToM oKasbiBaeTcH, lu-o mepesl HaMi HeGOJIbUIOH TPeYroib-
HOYeKk caadwix 3me3n 10,5™; 10,5™; 11,0™; a oxoso omHOH u3 3Beaf
10,5™ BHe MIONATU TPeyroJbHHYKA pacliojlaraeTci elle OgHA 3BO3-

mouxka 12™, Bpofe KOPOTKOrO XBOCTHKA. YBeIHIeHHA yMepeHHHe,
OnopHan 3Be3fa & Bojomesn. : :

lFanakTuxa M 74 B coasesuu Pri6 (NGC 628) .
o = 1734,0M O6mnit Greck 10,2™
§ = 415°32’ VYraosoit pasmep 8’
QueHb CJHOMHHI 1A HaOMOgeHNE 00beKT: HH3KasA MOBEPXHOCTHAA

apkocrs. CepefnHa pe3Ko spde, Kak 3Be3[a; KpasA IIOYTH He BUHEL
Omnopuas 3Besfa 1 PHO.

o v [ ] . .
0 ?
M74 = - -
. 7 Psc
o . d

Ilaposoe ckomienue M 75 B cosseagun Crpeabuma (NGC 6864)
a = 20703,2m O6muit 6xeck 8,0™
= — 22°04' VYraosoit pasmep 5’
JloBoabHO CBETIIOE, yMeDPeHHOH BejmIAHH. CIIONHEOE, AHTEHCHB~

HOe, Kpyrioe, TymamHoe o6nauxo. OmopHas 3seaa A Crpeasnma (5™).
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Inanetrapraa tymannocte M 76 B cospesqun Ilepces

(NGC 650—1)
a = 1738,8% OGmuit 6neck 12,2™
§ = 51719’ Yranosoit pasmep 1577 877

OueHbp u oueHb caaduil o0bekt. HeoBXoAnMo IcK/I049ATENbEOE
ue6o. Uem-to Hanomuraer M 27. JIBoiiHa# TYMaHHOCTb C IBYMA APKH-
MH 4acTAMIU, NOTDPY’KeHHEIMHA B OJMH 00UIIA oBalbHHHA opeon. Omop-
Has 3pesfa @ Ilepcest.
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“Fanaxruxa M 77 » cossesyum Kara (NGC 1068)
a = 2940 1™ O6mpuit Gaeck 8,9™
8 = —0%14' VYraosoit pasmep 3’
Cperiian,- "yMepeHHO# BelMINHH, HeIPaBWIbHAN, KAk TYMaHHOe 00-
qadxo. IIpm cnaGeix yBedWmdYeHHsAX — 3Besfa, NMPH CUIBHBIX — HOAB-

aAioTcs 00MacTH OKpy:Kaolife AAPO, HaNOMUHAWIee cIabyl0 3Be3qy.
OnopHasa 3Besga 6 Hwura. .

Orpaxxarensras TymangocTs M 78 B co3seanumu Opuona (NGC 2068)
a = 5%44,2" OGugmit Gmeck 8,3™
6 = +40°02' ¥Yriaosoit pasmep 8'X 6’
Cnabas, moX0’ka Ha KOMETY [OBOJBHO OJHOPORHOM APKOCTH.
Onopras 3Besfia { Opuoma. Cm. M 42 (c. 97).

IlapoBoe cxomnemne M 79 ‘B cospeagmu 3aiina (NGC 1904)
o = 5722,2¥ O6muit 6reck 7,9™
6 = —24°34' Vrxopoit pasmep 3’ ,
ManenbKoe, 09eHBb §0ratoe M CINIOUYeHHOE; APKAs cepefuHa, OKPy-
JKeHHaA GoxpmmM ciaGeM ramo. HaymurtenpHHH o0bexr. OmopHas
3Besfia f 3aifma. .

Illaposoe cromienne M 80 B cossesagum Croprmuona (NGC 6093)
a = 16714,1™ O6mnit 6aeck 7,7
6 = —22°52’ Yraosoit pasmep 5’
3aMedaTenbHHIT 00beKT. fIpKOe cKomIeHue, MOBOJBLHO O00JIbIIOE,
KDPYIJioe, KOMOAKTHOe, 3ePHHCTOe, cepefinHa Topasfo cseriee. Jlydme
Gonwmine yBénmderns. OnopHas 3Besfa o manm ¢ Cropmmnona. CMm. M 4. -

(c. 50, 51).

TanakTura M 81 B co3zsesnuu Boasuioit Megseqmust (NGC 3031)
a = 9751 5% O6mmit Greck 7,9™
6 = +69°18" * V¥raopoit pasmep 16'X 10’ ,
Beauxonenuuii o6bekr. Odens ApKas, mmpoKasa. fpxocrs mapgaer
OT LleHTpPAa CHadalia IMOCTENEeHHO, -a saTeM pesKko. Spdaiimmii ueHTp
‘m apgpo. MHOrma samerHH compaibHee pyKasa. OmopHas 3Besfa
d Bompmoit Memsenms (4,5™).

Tanaxraka M 82 B cosseaymu Boawsmoit Megsemumut (NGC 3034)
o = 9751,9™ O6mmit Greck 8,8™
6 = +469°56" Yraoeoit pasmep 7'X 1,5’
Cperiiast, cepeOpaHoro mBera. fIpkas IeHTpajJbHasA 4YacTh H Ty-
MaEHHE OKDAanHH; BHIJAJAT IOJOCKOH; fgBa sAfpa. PaApmoM mMeercs

3BesiouKa. OmopHaa sBesga d Boabmoit Mepgsemuuu (4,5™).

9 A. C. JIaGysos 129
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lanakruxa M 83 B cosse3muu 'maper (NGC 5236)
= 13934,3M ' O6muit 6mxeck 10,4™
§ = —29°37" YraoBoit pasmep 8% 7
JoBonbHO ApRasd, J0BOILHO Goapmag. fprmit anmmnmec}mn
HEHTP €O 3Be3000pasHOR cepeAnHoil. C TePBOro B3TIIANA KAYKETCA TY-
MaHHOH 3Be3/0il, 3aTeM 3aMeTHO yyKe rajo. I1pn GOJbIINX yBeJNYeHHAX
BUJHB CIHpaJbHbIC PYKaBa (570 ¢ KPYMHBIMH TeJecKoIaMu: IHaMCTpP
oObeKTIBa Ooee 245 mMm). OnopHas ssesga 7t [HjpeL., ’

Tazakruxka M 84 B cosse3gunm [leBnt (NGC 4374)
a = 12922 6™ Obmpuit Gaeck 9,3™ :
8 = ++13°10’ Vraosoit pasmep 2’ i
3amedaTenbHas, sipde B LeHTpe 1 nuddysHas Ha Kpasx. Haxr He-
paspeninmoe IiapoBoe cKolleHIle. Kpyrias, ecrth TeMHBe BKpaIule-
s, 200-MiuninMerpoBeie (1 6osiee) peduieKTOpPH IOKas3hBAIOT ielle
1 HekKoropee papyrne tymanHoctn (NGC), pacmolioKeHHHE TYT i3Ke.

Quopuas 3sesga P Jlesn (5™). Cm. M 85 (c. 137 — 140).

9% 131
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Tanakrara M 85 B cosseagun Boxoc Bepommrm (NGC 4382)
a = 12722 8™ O6muit 6aeck 9,3™, :
- -8 —;+18°28’ .. ... YraoBoi pasmep 3’
Manenbxan HeupasuibHui OBaJI AOBOJBHO CBeTIasd, OKpYiKe H-
HaA ralio. Mo;kHo IPEMEHATH BHICOKMe yBeawdenuda. OnopHas 3Be3 Jia

11 Bomoc Bepommkm (5™).

Tanaxraxa M 86 B cosseayun Jiesnt (NGC 4406)
a = 12723,7™ O6muit 6aeck 9,7"'
6 = +13°13’ VYriaosoii pasmep 3’'X 2’
HeGonbmof pesknil oBai panaomepnon apkocta. Omo pHasA 3Be3ia

esn (5™). Cu. M 85.

lanaxtnka M 87 B cossesnmn Jlem (NGC 4486)
a = 12928,34 Oo6mimit 6aeck 9,2™
8 = -12°40’ V¥raosoit pasmep 3’
flpuaiiiian B CKOIIEHHH TalaKTHK B co3se3gmn [leBH. fpxas,
Kpyrias cepefuHa, OKDY;KeHHas KpyrawM raxo. Pom Heba — TeM-
Hu#, TunomdEHd nmpefcraBETeNb JNIANTAYECKAX Tradakruk. Omopras

aBeama p Jesn (5™).. CMm. M 85.

I‘a.uamxa M 88 B cossesgum Boaoc Bepomurun (NGC 4501)
a = 129295 O6muit 6xeck 10,2™
6 = +14°42’ Vrmosoit pasmep 5'X 2*
OxpysKkeHa napoii 3Besf. J[OBOIBHO cna6aﬂ, OfHAKO WHTEePecHas .
3Bean006paanoe axpo (10™). TyManHOe NATHHINKO ¢ APKAMH y4acTodY-
xamn. OmopHas 3Besga p Jleswm (5™). CM. M 85.

Tanaktuka M 89 B cossesnuu Jlesnt (NGC 4552)
a = 129331 - O6mui Greck 9,5™
6 = +12°50’ * Yruosoii pasmep 3’
OueHb MajleHBKNI 0BajJ ¢ JOBOJIbHO SPKOH cepe/fUHON, APKOCT b
KOTOpOi TOCTeIIeHHO PasMBIBaeTc K KpagM H CXOJIAT Ha HeT. Onopnan

smesa p Mesu (5™). Cm. M 85.

Tanaktnka M 90 B cossesnuu Mesnt (NGC 4569)
a = 12934,3" "‘O6muit 6aeck 10,0™
6 = -13°26’ VYraosoit pasmep 7°X 3’
BurapyTHi oBas. Cimalas; cepefiuHa spde, OKPY:KeHa TYMaHOM.
Kpynaee M 89. B penkux ciydasx saMeTHH cnapaian. OmopHas 3Be3-

ma p Jlesn (5™). Cm. M 85.
' 135
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Hlaposoe cromnenue M 92 B cospesgun Iepryneca (NGC 6341)
y = 17715,6M O0muit 6aeck 6,4™
§ = +43°12" Yrinosoir pasmep 107
IlpekpacHuiil 06bekr. CepesimHa odYeHb CIUIOYeHHAs , Kpas paspe-
matorcsa npu 2007 Ha caaleie ssesnsl. OmopHas 3Besfa t [epryieca.
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Paccesannoe cxonzenme M 93 B cossesnum Kopmnr (NGC 2447)
a = 7742 4™ OGumit Greck 6,0™
= —23%5’ ' VYraosoit paamep 18’
HKoMnaKkTHOe, KOHIEHTPHPYeTCA K cepefiiie. MHOTo clabux m sp—
KX IBeTHHX 3Be3[l. YBeinmieHHe ‘yMepeHHoe. Omnopmas 3Besfa
3 HopMHL

10 A, c. Jla6y3os 145



Tanakruka M 94 B cossesquu l'omunx IlcoB (NGGC 4736)
o = 12748,6M OGmuit Greck 7,9™
6 = +41°23’ Vriosoit pasmep 3'X 2¢ |
fipras, HeGoapimas, ¢opma HempasmibHas. fIgpo sipwe. BuBaer -
saMeTeH royGoBaTHIl OTTEHOK IIBeTa. 3aMedaTelbHasd. OmopHas 3Bes-
.na a T'ogunx Ilcos.
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TanaxTika M 95 B cosseagum JIssa (NGC 3351)
o = 10741,3" O6muii Gaeck 10,4™
8 = 11°58’ S VYraoso# pasmep 3’
Cnaban. Kpyrias, agpo sBesfoo0pasHoe, APKOCTh CepefMHbLl MO-
ClelleHHO Clajaer K Kpaw. OmopHas 3Besfa P JipBa.

Tasaxkraka M 96 B cossesymm JInsa (NGC 3368)
o = 10%4,2" O6uguit omeck 9,1™
§ = +12°05’ Yraosoit pasmep 4'X 3’
JlosoneHo sipras, apye M 95, cepeauHa ropasfo cseriee, ANpO
nburn 3Besna 9™. IlBer cepeGpsHoO-cepulii, gopma oBaibHasA. ONOpHAR
alfeana o JlbBa. . >

Ixanerapuas Tymaanoets M 97 B cosseannu Boibmoi Mengennnm

(NGC 3587)
a = 1172,0 O6muit Gaeck 12,0™
8§ = +55°18’ VYraosoit pasmep 3’

. «Copa». IlpeKpacHHit, 3aMedaTeJbHHA 00BEKT, HO OYeHb TPY/HBIM.
eo0xopuMo uncreitmee HeGo. Cephlil 0BAX cO CBETIIHIM LEHTPOM W [BY-
TeMHHMH OpoBaliaMi-IHpaMi. BooGle e CTPYKTYPY MOMKHO HOJ-
METHTH TOABKO B 325-MmiIIuMerpoBhie (A Golee) peduieKTOpH (Hau ped-
PAKTOPH). Onopeasn 3Be3fa P Boabmoit Measemuus.

¥

S pUMd

e

150



Tanaxtuka M 98 B cospesgum Bonoe Bepommrm (NGC 4192)
a = 12%11,3" O6mumit 6aeck 10,7™
§ = ++15°1¢’ - ¥Yraosoit pasmep 8'x 2'
Ougennb cinabas. I(mlxbysuaﬂ CO CBeTNHMH BKpAaILICHAAMA. ¥ sKas
w BHTAHyTaA. TpeGyercs peckMa ducroe HeGo. BmmaHa TombKO GOKO-
BHM speHueM. OnopHaa 3sesfa 6 Bonoc Bépommkn (5™)7 Cm. M 85
{c. 137). v :
Panamxa M 99 B co3pe3quu Bouoc Bepoumm (NGC 4254)
o = 12916,3" O6muit 6meck 10,4™ -
L8 = +14°42’ Vraosoii pasmep 5'X a
Cﬂaﬁeﬂbm{ﬁ sbdexranii TyMam ¢ pBaEmMEH Kpasmu. OmopHan
3Besfia 6 Bomoc Bepommku (5™). Cm. M 85.° )

TFanaxktuka M 100 B cossesjum Bonoc Bepommim (NGC 4321)
o = 12920,4™ O6mumit Gmeck .10,6™
6 = +-16°06’ VYraosoit pasmep 5
OveHb cnabas M o9eHb TPYAHAS WisA HaGmofgesuid. Odens auddys-
®asm, ARPo B3BesooGpasHoe. JloBombHO Gonbmas. ONOpHas 3Be3da

6 Bonoc Bepommkm (5™). Cm. M 85,

Tanakraka M 101 B cossesygun Boabuiofi Mensepmmn

(NGC 5457)
a = 14701,4™ 06muit 6aeck 9,6™
6 = +54°35’ Vraosoit pasmep 10'X- 8’

. HeGoasmoe, Xpyrioe, cepeOpucToe NIATHHIIKO, OKPYHEHHOE
KPYIIHM TYMaHHBIM opeojioM. Ypelnnderue cinaGoe. IIpiunrerarensHi
o6bekr, OmopHas 3Beafga ¥ Bosomaca (4,5™).

r

Paccesmnoe cromnenne M 103 B cossesun Kacemonen (NGG 581)
a = 1729,9¥ O6mmit Gmeex 7,4™
N §= +60°27’ Vraosoit pasmep 12X 5"
ToBOIBHO CcBeTMOe, yMepeHHOH BeaWdIuHH, oOoraToe. CiabHe,
IBeTHHe 3Be3flH B Kyuke. Omoprasa 3sesna & Haccumomeu. Cm. NGC
559 (c. 167).

Tanaxraka M 104 B cosseamau [lesnt (NGC 4594)
a = 12937, 3ll _ O6mmit 6aeck 8,7™
= —11°31"’ Yruosoit pasmep 6'X 2’
«Combpepo». SIpkas, BUARMA Jerko. BelnKoJemHmil, WHTePeCHH
obbext. Onopras 3Besfia 6 Bopoma. :

‘Tanakruka M 105 B cossesgmm Jinsa (NGC 3379)
-~ o = 10%5,2M O6mpit Gmeck 9,2™
6 = 4+12°5¢1/ Yrinosoit pasmep 2’
Brrasagur spie M 95 1 M 96, KoTopHe pacmoyioieHH HelofaJeKy.
HeGonpmas. Kpyraas, pesko spde K HeHTDPY. Onopﬂaﬂ 3se3fa p JIbBa.
Cm. M 95 (c. 148, 149).
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TlNanaxktuka M 106 8 cossesmuu Tonunx Icos (NGC 4258)

o = 12716,5"
8 = +-47°35’

Obuuit 6reck 8,6™
Yraogoit passep 19’ X 8’

JloBonbHO spKasg, Goibllas, BHTAHyTaA. SIpKocTh pesko Bos-
acTaeT K UEHTPY. YBesnueHue ymepeHHoe. OropHas 3Beania ) Boib-
mmoii MepBemiiil (Ha Kapre oGo3HadeHa GYKBOIT x).
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laposoe cxonnenme M 107 B cossesnmm 3meenocua (NGC 6171)
a = 16729,7™ 06muit 6reck 9,2™
6 = —12°57’ Vraosoit pasmep 3’
@®opma HenpapibHasA. Hepeskuil LeHTDP, OKPYKeHHEBIH cIalHM
rajo. 3epHucroe, paspemaerca npu Goiee 250X. IlpuBieKaTeJBHEIR
o6bexr. Omoprasa 3Be3ga  3MeeHocua.
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Tanaxriuka M 108 B cozpeanmu Boasmioit Mexsemunni (NGC 3556)
o= 11908, ° . OGmmi# Gmeck 10,7™
8= —I—55°57' , Vranosoit pasmep 8'x 1’
OueHL HETEPECHHI I NPHBIEKATEABHHE 06heKr. OueHb. BHTAHY-
Taﬂ cepebpsano-Genasa. Ecth TeMHHe ¥ cBeTIHe maTtHa. OmopHas 3pe3-
a B Bomxpmoit Mepgsepnue. Cm. M 97 (c. 150).

Tazaktuka M 109 B cosse3gnu Boabmoit Megsenmupt (NGC :3992)
a = 11755,0™ , O6muit Gaeck: 10,8™
§ = +03°39' VYraosoit pasmep: 7'X 4
IloonsHo cnabasi, GolbIIas, BHTAHYTAA,. APKOCTh PR3KO BO3-
pacraer K IeHTpy. OmopHasa 3Be3fs 7y Boapmoit Menpegmust.

6) Hekxoropuvie 06'vekTbL
u3 raraaoz08 NGC u IC Jpeiiepa

Tlanakraka NGC 205 B cospesgnu ABnpomens!
a = 0738,9™ O6myiii Gmeck 9,4™
§'= +41°33' Vrioso#t pasmep 8’
NurepecHsniit 06beKT. J{oBONBHO ciaabas, Goxblnasi, OYeHb HOCTe—
TleHHO ApdYe K mnenTpy. OnopHas s3Besfa v -AHApoMepH (4,5m).
CM. M 31 (c. 86).
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n;:amapuan TYMaHHOETH NGC 246 B cossesgun Kura
o = 0945, O6mnit Gaeck 8,5™ ’
8= —12217 VYraopoil pasmep 2’
TonyGosaThit quck HepaBHOMEPHOH APKOCTH, BHYTPH — 3Be3[09-
=u. CnoxEmnit, TpymHui 00bekr. Onopras sseand m Hura.

Tasakraka NGC 253 B co3pe3qua CryabnTopa
o = 0%6,3" O6mui 6xeck 7,5™
=" —25%26" Yriaosoit pasmep 20’
IpexpacHnit; Jerkmit o6kekt. Boxbmas, odens cBetaas, COAPALE-
Hafg T0 KpasAM, 0YeHb yNJIHHeHHAs, TOCTeNeHHO Apie K HeHTPY. Omop-
mas sBesfga B HKura.

Paccemmoe CKOIIeHHe NGC 457 B co3se3pum Kacemomen
= {975 O6muit Greck 8,0™
8= —|—58°12' Yraosoit pasmep 14’
" sIpxoe, Goxpmoe, nosoxsHo Goratoe. 3pesns 7™, 8™, 10™, mmoro-

9HUCleHHHe ¢ -KOHIEHTpauueil K cepemme OnopHas 3Besfia 'Kaccuo-
-men. Cm. NGC 559 (c. 166—168).
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" Paccesmmoe ¢konmnenme NGC 539 » cossesqum Kaecmounen
o = 1727,8% O6mpit Gmeex 7,5™
6 = 63°11’ VYriaosoit pasmep 7'
fpxoe, meGoxpmoe, Goratoe. Omopras 3Beaga 6 Haccuonen.

Pacceannoe cromienne NGC 663 B cossesnum Kaccmomen
a = 17%44,3" * O6muit Gaeck 7,5™
. &= 461°07" - Yraosoit pasmep 11°.
“ 6lecoe, Gonpmoe, Goratoe. Onopmaa sseata 6 Haccmomen. Cm.
C.

- Paccesmuoe cxonnenme NGC 752 B co3Bea N Annpouen,u
© a ="1"56,3" -O6mpit Gaeck 6,5™
6= +37°33f : Yriaopoit pasmep 45’
OgeHp Goubmioe, GoraToe, 3Be3/H ‘ CKOHIEHTPHPOBAHH CIa6o.
VBelndenns HA3KHe. B umciae Apxax — 3Be3H 8™ m 9™, Onopnaa
3Be3Jia B Tpeyronbnuxa (cMm. c. 169, 170). - .

‘Paeceannoe’ cromwrenne NGC 869 B cespesnum Jlepces
; a=2173% O6muit Greck 4,5™
. §= +57°02’ VYraopoii pasmep 30’
«h Ilepcess. Ovenn Goapmoe. Odenn Goratoe. OtMedeHO Ha Rap‘
Te 00Iero IOJOMKeHAsA, B IONCKOBOM KapTe He HYMKAaeTCA.

Paccesmmoe crxomnenme NGC 884 B cosmeanun Ilepces
) a = 2920,7™ O6muit Gaeck 4,o™
= - 7°00’ " ¥Yraosoit pasmep 30
cx l'[epceﬁ» Bom-moe, ‘Goraroe. OT™Me4eHO-Ha Kapre 00mEro modI0~
JKeHHUsi, B IONCKOBOH Kapre He HYKJaeTcs.

Paccesmnoe citomnne NGC 1528 B cosseaquu Ilepcesn
o e = 4"135% O6muit 6neck 6,5™
o § = 4-51°117 . Yraosoit pasmep 22’
ﬂpKog, ouenp GOratoe, HeMHOTO cIilodenHoe. OmopHas 3Besfa
A Tepcen (4,5™). Cm. c. 171.

Paccesnnoe cromnenne NGC 1647 B cospeagum Teasna
o = 4%4, ™ O6mumit 6aeck 6,0™
6 = +19°02’ Yraosoit pasmep 35’
Ouenp Goabmoe. 3Besms ciabee 9™. Manocwiodesrnoe. Ecre sp-
Kasi opaHyKeBas 3pe3fia mpumepmo 6™. Omopmas spessa o Tenbnma.
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Paccesmmoe cromienwe NGC 2169 B cosseanmm Opmona
a = 6%07,0 . O0mu# Gmeck 7,0™
6 = +13°58’ VYrnosoit pasmep 5
Masenpkoe, fipKoe, Tpeyroibaoro Bufa. Cogepmnr mBoAHYI0 3BE3-
ny (2,6’’). Omoprast 3seaga v wnu § Opnona (oe mo 4 5"‘)

ngepysnan rymamnocrs NGC 2244 B cozsesqum Emmopora
a = 631,08 OG6muit Gaeck 5,0™
6 = -}-4°03' ¥raosoit pasmep 20X 30
910 — puddysHas TyMaHHOCTH, OKPYIKAMOIMgsA paccesHHOe CKOU-
JleAne, M3BecTHas Noj HaspaHmeM «Poserkar. Cama — kombno. Ilo
KpasaMm cnaGee 3Be3fn. 3aMedaTeJbHHIA, APKAA o0bexT mias 165-Mai-
JMMeTPOBHX (B GoJiee) pedaeKTOPOB. Pa36pocannue 3Be3AHL Onopnax

3Beaga € Epmuopora (4,5™).
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3se3nnoe cxomienne u tymanHocTs NGC 2264
B co3se3qun Enmmopora
a = 6739,8M O6mpit 6reck 4,0™
= -}-9°55’ VYraosoit pasmep 40X 20’
BennkosenHas, IpeKpacHas Tpynna APKHX 3Be3Jl, CPeAH KOTOPHIX.
S Epusopora, oHa e 15 Epgmmopora (skenrtas). Bcero — He menee
30 3Bean. HouesHo Goasnioe moe spensi. CeBepHee UMeeTcs pasdpocan-
HaA TyMaHHOCTb «[{oHyc», 3aMerHas B 165-MIILINMeTpPOBHIE (Iydime
245-MyanuMeTpoBEe U Ooilee) peduekropsr. OnopHas ssesga S Exnmo-

pora (4,5™).

"

Paccesnnoe cromrenme NGC 2360 B cossespuu Boasuioro Ilca
o = 796,5" - O6mmit 6mxeck 9,0™
= —15°36’ ¥Yraosoii pasmep 20’
MpexpacHoe, Goxbmioe, Goraroe, cradocIoUeHHOe. 3Be3fpl Im —
12™, Qlna 108-MUIIAMETPOBHX peVIeKTOPOB — OOBEKT TPYAHHIA;
B 165-MmImMeTpOBEle BHWAHO YAOBJIeTBopUTedbHO. OmNOpHasA 3Be3fa
¥ Boasmoro Ilca.

Paccesinnoe cronienme NGC 2362 B cossesmmu Bouabmoro Ilca
o = 77,6 O6umit 6reck 4,0™
8 = —24°5%’ VYrnosoit pasmep 50”
Ouenp sddertubii o0beKkr. OKono 40 3Be3q BOKPYT ApPKOM Geoit.
Boraroe. Omopuas 3pe3na § Boabmoro Ilca.
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Inanerapraa tymamaoctb NGC 2392 B cossesqmm Bamsmenos
o = 7%27,™ O6muit 610ck 8,3™
6 = +420°58’ Vraoso# pasmep 30”
flpraa rony6as IulaHeTapHAs TYMAaHHOCTh ¢ ApKoi (9M) 3Beapoit
B LEeHTpe Ha KoHTpacTHOM (oHe. PagoM cTomT 3Besfa IpEMepHO 8m.
B xpyneue pediieKTOPH 3aMeTHa HEKOTOpas cTPyKTypa. OmopHas
spesfga 0 BamsHemos.

TFanakraka NGC 2403 B coase3gum Kmpada
o = 7734,4™ O6muit 61eck 9,9™
§ = -465°40’ VYriaosoit pasmep 16"x 10’
Bonsmasi, yMepeEHO cBeTJad, yMNINHeHHas, cepefimHa CBeTJIee.
B xpymaHe peduekTopH (245-MmILIEMeTpOBHE H 0oiee) MO Kpasm
BHJHH COMpAIH. 3ameuaTesNbHafg. Meskay AByMs clabHMM 3Be3iaMm.
OmopHas 3Be3fia o Boabmoit Mexsennis.
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Tnaperapaas rymannocrh NGC 2438 B eospesgun  Kopmm
a = 7%0,m™ - -O6mait 6aeck 11,5™
6 = —44°40" Yraosoit pasmep 507
Haxogutes oXoxo- M 46. Odens- cnabas,  HeGonpmiaa; KRpyrioe
rkonbuo. LoayGoparas, Ouers enoxmas paa 108-MuuinMerpoBoro ped-
nektopa. Onopuas 3Be3ga o Exmmopora. CM. M 46, M 47 (c. 100, 101).

updysnan rymansocts NGC 2467 B coseeagun Kopum
a = 7%1 4" ~ Obmpnit 6meck 7,0™
= —26°20" -~ - VYriosoii pasmep 4’ )
flpras, Kpyrunas, cofepuT ciadsie 3sesfn. (Mom meba Goraraii
spesfiamn. Herpyaueiét o0bext. Onopras 3se3fa § Hopma. CMm. M 93
(c. 145, 146).
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. Fanakturka NGC 2903 s co3sesnmm JIsBa
a = 9930,7 O5muit Gmeck 10,0™
. § = +21°36" - VrioBoit pasmep 4’ X 2’

-~ Cnabas, ManeHbKas; BHTAHYTHE KIOI0K OHMA Ha TeMHOM -(doHe,
HeMHOTO fAp4e K UeHTPY. OnopHas spesfa A JioBa (4,5™).

Inanerapnasn rymannocts NGC 3242 B cospeagum Imapnl
o = 10123,6% O6muit 6reck 9,0™
= —18°31’ * Yraosoit pasmep 30°'x 20’ -
fIpkaa, odYeHb MaJIeHbKaf, ronyﬁonamﬂ I/In'repecnﬂﬁ Oﬁ'bel(’l‘..

Omopras 3Besfa p I'mapsi.
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Tanaxrara NGC 4038 B coapesguu liopoua
a = 12900,6™ . ‘O6muix 6aeck 10,5™
§ = —18%3' VYraosoit paauepZ 5

JlBe ralaKTAKA B BUAe 3aKOPIOYKE Gojlee WIH MeHee PAaBHOMepPHOH
aproctn. 108-MunamMerposomy peduiekTopy BHoMHG nocTymEH. Omop-
Hag 3Beafia Y Bopoma. Cm. NGC 436
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, 4038 N,

Ilnanerapnas tymannocts NGC 4361 B cosseaqun Bopoma
a = 129233 - O6muit 6reck 11,0™
8 = —18°38' VYrnosoit pasamep 45’
HoBonsHo puddysHas, Oenas. Vuorga saMeTHa NeHTpaJdbHAA
3BesfogKa. TpynmHHil o0bekr. OmopHas 3Be3fa Y Bopoma.

Tamakruxa NGC 4548 » coanea;um‘ Boxoc Beponnku
a = 12934,2M Obmpuit Greck 9,5™
6 = -14°38’ Yruosoit pasmep 4’
JloBonbHO spKasi, MOBOJbHO OoJbiuas, clerka BHTAHyTas, He-

MHOTO sApYe B HeHTpe. OmopHaa 3pesfma P Jemw (5™). Cm. M 85 (c.
137, 138).
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Tararraxka NGC 4565 B cozseanun Bonoc Beponnmkm
a = 12935,1™ O6mmit Grecx 10,5™
§ = +26°08’ Yraosoit pasmep 15X 1’
HoBonbHO cBeTiaA, O9eHb YANUHEHHAd, KaK 4eprouxa. flpxmi
nen)rp. Bpone — temuaa auama. OmopHas 3Be3fa Y Boaoc Bepormkm
(5m).
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Tlanakruka NGC 4697 B cospe3gnn JleBbl
a = 12%47,3% O06muit 6aeck 10,5™
§ = —5%40’ Yraosoit pasmep 2,5'X 1’
O6bexT HerpymHbid. ManeHbKad, oBajbHAsA, JOBOJIBLHO CBeTJIafd,
HAMHOTO sipde B LeHTpe, ecTh rago Bokpyr. QoH HebGa KOHTpacTHHIHA.
Omopras 3Besga y JHeBH. :
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Nnanerapsaa TymanHoers NGC 6210 B cossesqmm Iepryneca
o = 16%3,5M O6muit 61eck 9,5™
8§ = -23°50’ Yriosoit pasmep 20'’
OueHb ApKag, ¢ Pe3KHMH KpasAMU, roly0as; HOMHOTO OBaJbHHI

KPYHOK; JHCK.

Hpacusmit o6wexr. Omopras 3Besga B I'epxyieca.
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Mlaposoe cxomaenne NGC 6356 B cossesnun 3meeHocua
o = 17722,2M O6mnit 6meck: 9,5™
= —147°%7' Yraosoit pasmep: 3’
JlOBOJIBHO APKOe, 0YeHb IOCTEINEeHHO J YMeDeHHO Apde K cepeam-
He. OYeHb cIUIOYeHHOE, He paspellaercs Ha 3Besfisl. OUeHb MHOTO cla-
Oux 3Be3] BOKPYT. ddpdexrHsril o6bexr. OnopHas 3Be3fa 1 3meeﬂocna
Cm. M 9 (56, 57).

Paccesannoe ckomenue NGC 6520 B cossesgunm Crpeibna
a = 18%01,9™ O6muit 61aeck 7,5™
6 = —27°54' Vraosoit pasmep 4’

Kpyrnoe, cuabue (9™—13™) opauskeBble 3Besfsl, oOUWHI ¢oH
ovenn ciaabuix 3Besm. HemojalieKy ecTh XOpoIIo 3aMeTHas (He MeHee,
geM B 165-MmiTMeTpoBHe pedIECKTOPH) TeMHas TyMaHHOCTh. Omop-
Hasg 3Be3fa y Crpexasbna.
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Tnanerapnasn tymadnocrs NGC 6543 B coasesqun [[pakxoHa
a = 17%58,6M Ooumit Gieck 9,0™
6 = -+66°38’ VYraosoit pasmep 23" X 18”
OpajiibHafA, o4eHb ApKas, roiyGosartas, ¢ LEHTPAJIbHOH 3Be3q04-

roit (9,6™). 3amevarensuas. OmopHas 3Be3fa { JlpaxoHa.
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Inamerapunan tymanHocts NGC 6572 B cosBesgunm JmeeHocua
O6uuit Gmeck  9,5™

a = 18"10,9M
- & = 650" Vrunosoit pasmep 10”7
OueHb KpacuBas. Sfpras; MajeHpKuil romayGoit mnck. Jlerkmit
ofbekt. OmopHasa 3Be3fa 72 win 71 3meeHocua.
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Paccesinnoe crxomienne NGC- 6645 B cossespguu Crpenbua
o = 1893114 O6muit 61eck 8,5™
§ = —16°55’ Vraosoit pasmep 15
Caomunit 00bexT miua 108-Mumnnmerpossix pedaexropos. Boratoe,
caalble 3Be3jBl Pa3MIIYHOTO OJecKa, 0ObeIHHAINNeCH B (TPOMKNY,
«Iape» H (TPYIIKE». 3Besfnl okoxo 10™, Onopnaa ssesfa v [ura

(4,5™). Cx. M 16 (c. 69 =T1).
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(Inanerapaan Tymausocrs NGC 6826 B cossespum JleGens
a = 19%4,2M - OGmuit Gmeck 9,0™
8§ = --50°28’ Yraosoit pasmep 20"’
fIpkas, Kpyraas, ¢ UeHTpajibHOK 3Beafoll (11™). PajgoM Haxomnt-
A ﬂpxan 3pe3fa 16 Jleﬁem! Ouopnaﬂ sBesa  Jlebens.

Pacceantoe ckomaenne NGC 687 1 B co3se3qun JIe6e1m
a = 20%04,9™ ; O6muit Greck 6,0™
6= +35°42' ¥Yriaosoit pasmep 23’

HeoOxoguMo Gonbilioe mosle 3peHns. fIpKoe Ha 3Be3gHOM ¢oHe,
Ecrb APKAfA OpaH;KeBaA ABOHHAA 3Be3afa. 81-MHJINMETPOBHE TeJeCKO-
bl la’Ke HMeIOT HeKOTopoe npenmymecmo tepes Gosee MOUIHBEIMA. -
OnopHas 3eaa 1 JleGens.

Iaposoe cxroixnenne NGC 6934 '8 cozpeanmn Jeanthuna
o = 20932,9™ OG6muit Gaeck 10,0™ -
§ = +7°19 Yriaoso#t paamep 1 2!

JloBONIbHO sIPKOE, HOBOJABLHO GOJABINOE, O0YeHb 6oraroe Cna6uie
aBe3l BOKPYT. HemlpaBHIbHO-KDYTiI0e, depHHUCTOe, paspellaeTcd HA
04eHb-09eHb cJaabkle 3Be3JH. Hon'rpacmpye'r ¢ ofmum ¢oHOM Heba.
OnopHast sseafa & MHensuma. . _ o

Ilnamerapras Tymamnocts NGC 7009 B cosmesnmm Bopoaen
a = 21702,9% O6wui Gaeck 8,4™
8 = —11°28’ Ymiosoit pasmep 23”7 X 17”

«Cartypa»; OdeHb cBersasi, MaJieHbKasd, IIHITHIECKAA, 3eJdeHO-
BaTO-rosiyboBaras. [Ba KOPOTKHX Jjiyda B CTOPOHH C HOYTH 3Be3JTHHIMHA-
KoHIaM# OHBAOT TPYAHO 3aMeTHRIMH Jaske B 300-MHIIMMeTpOBHE
pedureKTOPEL. Bameqa'renbaan Onopnan apesga v Bononen (4,5™).
Cm. M72 (c. 124). - .

Paccesnnoe crxomaenme NGC 7243 B co3seagunm fimepunm
o = 22%44,3M 06muit 6xeck 6,5™
8 = }+49°%5’ - ¥Yraosoit pasmep 20”
Ouenp Gompmoe, [OBOIBHO pacceAHHOe, HeNpaBAJbHOe. 3BE3MH
ciabee 9™, Gea ctogenus. [IpexpacHoe. OmopHas 3Be3fa o flmepuuss.

Inanerapras Tymansocts . NGC 7293 B cossesmiin Bojones..
a = 22728,3" O6muit Greck 6,5™
= —20°5’ Vraopoit pasmep 14X 12’
«Yaurka». OueHb Goabluas, cirabas, KodbleBasf ¢ JHpKo# B 6.
165- -MIJITTHMETPOBHE pe(bnem:opu 3aMeTHa ¢ TPYAOM KaK cla6ui-
Clapi Kpyrawi neiMoX. B 300-MAILTHMETpPOBHE — HeMHOTO Jydile.

Onopras aseaga g Bomomes (5™).
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Tnanerapuasa tymandocTs NGC 7662 B co3me3quu AHApPOMens
o = 23724 7™ OGmuit 6meck 9,0™
§ = 4 42°24' Yraosoir pasmep 25”7
HKpacuBuii o0bext. fApkmit roxy6oit gmck. OmopHas 3Besfma
Anppomenst (4,5™).

InanerapHaa tymanHoeTh IC 2149 B coaBesguu Bosmﬁero :
a = 5752,6M O6mnit 6reck 9,9™
6 = -+46°07" Vrnosoit pasvep 127X 8”

HosonbHo cnabasa. MaleHbKHN, TOXy6OBATHEA, anauOTAIeCKNE
[IHCK ¢ HepaBHOMepHOH sprocthio. OmopHas 3Be3fa P DBosHmdero,
3. CO3BE3/11fd, BUIUMBIE B CEBEPHOM ITOJIVIIAPUN
(PYCCKME HA3BAHUA N OBO3HAYEHHUS)

AHapoMenia . And Haccuomes f Cas
Biunsuerst Gem Rur Cet
Boarmasa Mepgsenniia UMa HRosepor Cap
Boxpmoii Ilec CMa Hopma ) Pup
Bopgouei Aqr JleGenn Cyg
Boauuuunit Aur Jlen Leo
Boaomac Boo Jlupa Lyr
Bosrocst Bepommn Com Opnor Ori
Bopor . Crv ITerac Peg
Teprymec Her Tlepceit Per
Tuppa Hya Pak Cnc
T'ongne Ilcbr CVn PriGHt Psc
Hena Vir CKODIINOH Sco
Jensdpnu Del Crpeaa Sge
Jpaxon Dra Crpeer; Sgr
Enguropor Mon Texern Tau
3aan Le{:vl TpeyrojibHHK Tri
3MeeHoceI] ar ) Sct
3mes Ser flmepuna Lac

4. KAPTBHI OBIMETO MOJIOHEHNA

Kak yme roBopmioch, MHOTHe KapTH TpPHMILIOCH pas/ielinTh Ha
yYacTKA. YKasaHbl CTPAHMIE!, HAa KOTOPHX HOMelleHa KasKfasd Kapra.

Ileppag Kapra ofmero monokernsa. «Ilosgusa oceHb». I'pymnma
cosse3nanit AHppomens: c. 207—212

Bropas Kapra ofmero moloeHMs. «3uMa». I'pymna coasespmil
Opmona: c. 213—216.

Tperbsa Kapra obmero momokeHHns. «Becma. IOr». I'pymma co-
spespmit Hesn: c¢. 217—221. :

Yerpepras Kapra obmero mnomoxeHnsa. «Becma. Cesep». I'pynma
cossesfuil Boabmoi Mepasenuns: c. 222—224. .

Iaras kapra obigero momoskeHus. «Jlero. 0r.» I'pymna cospesamit
CxopmmoHa: c¢. 225—228.

Illecrass kKapra obmiero moioxennsa. «Jlero. 3eEnT». I'pymma co-
aBesfuit JIuper:: ¢. 229—232.

CenbMas Kapra obmero mojoskeHnsa. «HoHer Jneta. Haqano OCeHH.
CeHTsi0pby. I'pynma cossesfni l'Ieraca c. 233—238.
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5. 3AMEMAHMA O HEKOTOPHIX 'CJIABHIX - OBBEKTAX,
TPYAHONOCTYITHBIX MM MAJIOHPUBJIERATEIBHBIX
' - Il HABJIIOJIEHU D

M=sorge YATaTeAM 3aMeTAT, UTO cPe/i PEKOMEH{yeMHX B 9TOR
KHATe OOBEKTOB, OTCYTCTBYIOT MHOFHe XpecToMaThiiEHe ofbexTsi. Hak
IPaBWIO, 3TO CBA3aHO C TeM, YTO s MX HabliomeHWs HeoOXOguMEL
0o49eHb MOINHKe HHCTPYyMeHTH ¢ D ~ 360 mm. Ilpumemem sgech Jumsb
caMue o0Iife cBeileHMs O HAX. :

Cpernas, raso-nsuleBas TymManHocTh «Hamugpopuma» (NGC 1499,
a = 4%01,7™; § = +36°21’, 1975) B cossesmgun Ilepces uMeeT OYeHB
Gonpmume yraoBeie pasmepni: 145°X 40', Becbma BuiTAHyTa, KUdPys-
Hasd, 09eHb M OYeHb cladad, MOYTH He BHIHNMAasA Ia3oM Aaxe B 300-
MHIAMETPOBHE pedeKTopH. ‘

Ceeraste, nuddysnrie tymanmocrn NGC 1977 man 42 Ori, pim
¢ Ori (o= 5734,2";, &= —4°%9’, 1975) u NGC 1990 wmiu & Ori
(oo = 5Y35,0M; &6 = —1°13’, 1975) B cosBeanun OpHoHA AMEIOT 3Ha-
anTelbHHe YIIOBHE pasMeph 42°X 26 m 23’ H IPOCTHPAIOTES opeoia-
M1 BOKpPYT 3Beaft 42 unn ¢ OpuoHa (3Be3fia fBoiitHan) u & OpHoHA COOT-
BeTCTBEHHO, IOCJAE[HIe B HAX IIPOCTO Morpy:KeHsl. CBer OT BTHX 3Beaf
CHJIBHO oclieluiger Iya3 Halbmiogarens, Mellaer OOHApy:KeHHIO H [ie-
Jaer 5TH TYMaHHOCTH TPYAHOMOCTYIHHIMH [uia HabmofgeHHHd maske ¢ Hce
noibaoBarneM 300-MHJLIAMETPOBHX PpedNIeKTOPOB.

Ilpu BabmofeHHn CBeTIHX ra3oBHX TyMamHocTedr NGC 2024
nam §Ori (o = 5%0,7%;, 8§ = —1°51’; 1975, cossesfine  OpnoHa),
NGC 6960 (a = 20744,6™; & = 30°37’; 1975, cossesmue JleGens)
u IC 59 nam v Cas (& = 0756,7™; § = 60°43’; 1950, cossesmue Hac-
crones) TpymEOcTH aHadormuEe. NGC 2024 oxpysaer { OpuoHa,
NGG 6960 — % (52) JleGemst, a IC 59 — y Kacomomen; ofHAKO BTH
Tpa obBeKTA BUAHBEL 3HAYATENHHO Jydulie 1 ¢ GOJMBOIAM TPYZOM HpPH
oco6o wncroM Hebe MOryT OHTH 3aMedeHH IJIa3oM B 165-MmIAEMeTpO-
BHe peduiertopsl. 300-MmwInEMeTpoBHiT pedaexrop mokassiBaer NGC
2024 Ha BCeM ee HPOTMAMEHMN TOKe IPN 3HATUTEJBHOM HAIpPAKeHHR
BHUMaHuA. 3HaMeHATad TeMHas TymaHHoCcTh «HoHckas Tososa» (B 33,
o Heil moppoGHee Oyser WATH pedb HIIKe), KOTOPasd NPOEKTHPYETCH
Ha pamEHEHE o#@EEA «xBocr» NGC 2024, X cokaleHUIo, He MOKeT
Ourh obmapyeHa faske B 300-MmwuanMerpoBhii pedaexrop. fprocth
NGC 2024 smaunreibHa, yIoBoii pasmep ee Oojee 20, HempaBWib-
Ha#A, ¢ TeMHEHMEH BKModenmamu. NGC 6960 wmeer yrioshe pasMephi:
navEy Gosiee 1°, INMPHHY B HECKOJNBKO YIJIOBHIX MHUHYT, OHA JOBOJBHO
apkas. Paamepu IC 59—12'X 18,

OuYeBb CIOKHHM, INPAKTAYECKH HEJOCTYIHHM 06BEKTOM faske NIf
165-MHANAAMETPOBHIX . PeVIEKTOPOB ABIAETCA CBeT/JasA, KI0YKOBaTas
TymaEBocTh «PmGaupa Cers», mam «Imppyc» («umepmcTeie obmaxa»
B Tepesofie ¢ JaatuHCKoro) (NGC 6992—5 = NGC 6992 4+ NGC 6995;
a,;= 20755,3%, §, = 31°36’, a, = 20756,0™;-§, = +31°07’; 1975;
cospespme Jlebeps); Kotopas coeMecTHo ¢ ynomamyroii NGC 6960,
PacIoIO/KeHHOH TYT ke, oOpasyer oOIIyH0. TYMaHHOCTb, HBBECTHYIO
nox HaspaeneM «[lerns». Pasmepnt NGC 6992—5 cxoxu ¢ pasMepaMn
NGC 6960. Borarsiii ssespHblit (oH.

CopeplleHHO HeJOCTYIHHIME HAOMIONeHHAM TJa30M ABIAIOTCH
cBeTiaAa puddysHas TyManHocth «CesepHas Amepmra» (NGC 7000,

a = 21700,9%; & = -}44°06", 1975, cossesnme JleGess) m pagom
' ' 239



c Ak jelte -Gonee ciabam cBeTHan \wyuannwrb lesanany (1C 5067
a =20°47.8% & = 4-48°17", 1950, ¢o o Jlebetia), 666’ oxomno

eGeiis. Paauepu NGC 7000— 100’ IC 5067 — 85"X 75'. O6e ouent,
caague, IC 5067 crabee NGC 7000. '06e puABAsIOTCH 'romno Ha ¢oro-
rpapuax.

" Tpynhsm oﬁ'bemou s 165-MILIIAMETPOBOTO pedmex'mpa 6y;(e1
nopensHo Gonsmas (3') 'm oweHn cnabas naHeTapHAR TYMARHOCTL
NGC 7635 B cospespmn Haccmomer (o = 23719,6%; . § = -461°03’,
1975). B cepegure NGGC 7635 — zmeama 8™, (I)op'ua NGC 7635 sxc-
HeHTPAYHA. :

 3HaMeHHUTas TeMHas Tymnnomb «Koucuan I‘onosa»- B .33 (xa

" TAJOT aMEepPHKAHCKOIo. acTpoHOMa dayapra Baprappa (1857— 1923))
B cossespun Opmona (a = 5735,5M; 8§ = —2°31’,.1950), xoropas,
KaK YNOMEHAIOCH, HPOGKTAPYeTCA HA HKHEU, nnnmmﬁ B 300-Mpa-
anMerpossie pedaexropn «xpoct» NGC 2024, Ho caMa B.TaKie Tee-
CKOIIN He BHEHA. Yidosoli pasmep B 33 — g Bsuny ocoGoi momy-
JAPHOCTH W NPHUBIEKATENBHOCTH 00BeKTa B 33 ero MecTolioiosKeH e
BCB-TAKW 0003HAUeHO B BHjle NCKIOYHAA HeCTAHIAPTHHM KDYMKKOM
pasMepoM 8’ Ha moucKoBoit Kapre ofbexToB M 42, M 43, M 78.
©CiowwBEHM 00BeKTOM ABIAETCA Apyras H3BOCTHAR 'remxan S-06-

gazxaﬂ ‘TyMaHHOCTH B 72 B CO3BOIHH 3meenocna (@ = 17“17 2M.
= —23°27’, . 1950), pa3MOIKHEO, B3aMeTHAaA B 245-Mnunnue'rponme
" Bonee KpynHbe pediekTops. Yriosodi pasmep B 72 — 20'.
- Iise ranaxktura NGC 7217 (@ = 22%06,7"; 8 = -31°14', 1975)
n NGC 7331 (@ = 22925,0™; § = }-34°10", 1950), ofle B coBBeagun
‘Heraca, ABJIAIOIC! BbHE CTOIHKO TPYAHBIVE s - 103-MmITIMeTPOBOTO
_pedutestopa, cxoabKo -MamonHTepecHuyE. NGC 7217 — 09eHb  Ma-
‘AembKan, 11,6™. N6C 7331 — 9'X 2/, 9, 4 03
; Hanpoma, BCeM N3BOCTHOE PaccesnHoe CKOIVIOHI® «I‘na;m» B €O-
aveaIAN Tenbla ABAAETCA' faMe CAHIIKOM JOCTYIHKM, HO3TOMY B KOM-
MEHTADHAX He. ByKJaeTcs.

- CoBepmenHO NCKIIOYeHH M3 paccuo'rpenm npexpacnae o0bex-
TH coaseannit llearaspa, Tyrana, 3omoroi PrbGH u APYTHX, 'mx KaK
nenoc-rynnu na6nmna-rennu B CeBePHOM nonyma‘pnn
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