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MNMpakTnyeckunm Typ

OKOJ10 BEI'
IX'7 A.M. TamapHukos ‘5

YcaoBue. Ha pucynke mpencraBieHa obiacte Heba ¢ okpecTHOCTSMH 3Be3ibl Bera (a=18u38wm,
0=138°48") B MOMEHT e¢ BepXHeH KyIbMHUHANNA. [ OPU30HT — TEMHAS TI0JI0CA BJIOJIb HIDKHETO Kpast
pucynka. IlognummTe Ha3BaHHUA M3BECTHBIX BaM CO3BE3IUN U UX TIJABHBIX 3BE3J], YKaXHUTE
MOJIOKEHHWE TOYEK I0ra, CeBepa, BOCTOKA WM 3amajia Ha TOPU30HTE, €CJIM OHM TMOMAaJaloT Ha
pucyHok. Onpenenure MUPOTy MECTa HAOIIOICHUS.

Pemenne. Ha pucynke MoxHO y3HaTh co3Be3qaust Jlupsl co 3Be3noit Bera u JleGenst co 3Be3moit
JleneO, HO Uil Hac, KUTEJEH CEBEpHOro MOJylapus 3€MIIM, OHHU BBITJISIAT MEPEBEPHYTHIMH.
VYuuTteIBas, 4To KapTHHA HAOJII01a€TCS B MOMEHT BepXHEH KyJIbMUHAIMKN Beru, Mbl MOXeM clienathb
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BBIBOJI, YTO KapTHHA HAOJIOMAaeTCs B I0)KHOM ToyIiapui. Beicoty Bern Hag ropuzoHTOM /i MOYKHO
OTIpeACNUTh N0 MaciTady pUcyHKa, oHa paBHa 13°. OueBHUIHO, YTO KyJIbMHHALIUS IPOUCXOTUT HAJl
TOYKOU ceBepa, KOTOPYIO MOKHO 0003HAYHUTH HA PUCYHKE. YTIIOBOW pa3Mep pUCYHKa CYIIECTBEHHO
MeHnbIne 90°, 1 Ipyrue OCHOBHBIC TOYKH TOPU30HTA (BOCTOK, IOT, 3al1aj]) Ha HETO HE MOIaatoT.
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JUis HaXOXXJEHHUA LIMPOTHI B I0)KHOM TOJYIIAPHH MBI MOXXEM BOCIOJB30BATHCS 000OIIEHHON
(opMyJI0H 17151 BBICOTBI CBETHJIA B BEpPXHEH KYJIbMHUHALIUY:

h=90°—|p-39|;
o — 8| =77°.

VYuuteiBas, uto Bera numeer 6onbloe MONOKUTENIBHOE CKIOHEHHE, a TAKXKE TO, YTO KyJIbMUHALUSA
MIPOUCXOIUT Ha ceBepe (YTO COOTBETCTBYET OTPULIATEIIFHOMY 3HAKY BBIPAKEHHS MOJ MOMIYJIEM),
[OJIyyaeM HIMPOTY MeCTa HaOJIOACHNUS:

@=-77°+06=-90°+3+ h=-38°

Ha pucyske, kpoMe yKa3aHHBIX BBIIIE CO3BE3UM, BUIHBI TaK)K€ 4acTH co3Be3auil I'epkyneca,
Crpensbl u JIncuuku.

Cucrema ouneHuBaHust (0T OJHOro0 4JjeHa »xwpu). [lepBasg uacTh pemieHuss CBsi3aHA C
OTIpeNIeICHNEM IIHMPOTHl MecTa HaOmromeHus. s 3TOro MOMKHO HCIONB30BaTh (GOPMYIy ISt
BBICOTBI B BEpXHEW KyJIbMHUHAIMM, CHPABEIJIMBOM JUIS FOKHOTO TMOJylIapus, Ju00 OOIIyIo
(dhopMyITy, BBIJICTHB B HEHl COOTBETCTBYIOMNIHHA ciTydail. @OpMyITy MOXKHO TAaK)Ke BHIBECTH HA OCHOBE
pHUCYHKa. JTan olleHuBaeTcsa B 6 0alioB, KOTOPBIE HE BBICTABISIOTCS MOMHOCTHIO (0 6anmioB), eciu
9Ta MIMPOTa OKA3BIBACTCS TOJIOKUTEIHPHOM WIIM €CJIM OHA BBIYHCISIETCS C MOMOIIBIO (OpMyd,
MPUMEHUMBIX TOJBKO AJII CEBEpHOr0 MOMymiapus, 0e3 OmpoBepxkKeHHsl ITOH (HOpMysbl MO XOIy



pemenusa. OmubOku Gosee yeM B 1 rpajayc, BbI3BaHHBIE HETOYHOCTHIO M3MEPEHUN Ha PUCYHKE,
MIPUBOAAT K YMEHBIICHHUIO 3TOM OLIEHKH Ha 2 Oaa.

[IpaBunbHOE yKa3aHHe TOUYKHU CEBepa OLIEHHWBAeTCs B 2 6alia, KOTOphIe HE BHICTABISIOTCS, €CII Ha
PUCYHKE yKa3aHbl KAKHE-THOO JIPyTrue CTOPOHBI TOPU30HTA.

Vkazanue co3esnuit Jlupsl, Jlebens, ['epkyneca, Ctpensl u JIucuuku, a Takxke 38e3q Bera u [{ened
otieHuBaoTcs no 0.5 6anna 3a kaxxaoe. YKazaHue IpYyrux 0oObeKTOB HE BIMSET Ha OIICHKY B Cllydae
WX TPaBIIILHOCTH ¥ YMEHbIIaeT oneHKy Ha 0.5 6amna B cirydae ommOku. MiTorosast omeHka 3a 3Tot
9Tam Moxy4aeTcs OKpyIJIeHHeM BBepX (MakcuMyM — 4 Gaisia) U He MOXKET ObITh MEHBIIIE HYJIS.

IX.8 NMOCTOAHHAA XABBIJIA

A.M. TamapHukos \_

YcaoBue. Hekuii J0OUTENh ACTPOHOMHHM PEHIMI CAaMOCTOSATENBHO OIPENENUTh 3HAYCHHE
nocTostHHOM Xa061ya H, CBA3BIBAIOIICH CKOPOCTh yIaJeHUs NaJeKOW TaTaKTUKH V U PACCTOSHUE 10
Hee 7 (v=H'r). JI71s 3TOr0 OH MO Pa3HBIM KaTajaoraMm M KPUTEPUSM 0TOOpai CIHPATbHBIC TaTaKTUKH,
oTHocsmuecs K Tuiry SBbc — Tomy ke, uto u ['anmaktuka Mneunsrnii [1yte. Bam nana cocraBieHHas
UM Ta0JIMIa ¢ JTyYEeBBIMH CKOPOCTSIMHU TaJIAKTUK M UX YIJIOBBIMH pazmepaMu. OleHUTE 3HAYCHHE
nocTostHHOM Xa00:1a o 3TuM JaHHBIM. [IpoaHanu3upyiTe MoTyYeHHBIN pe3yJIbTar.

Ha3Banue V, km/cek JAunamerp JAunamerp maJjioi
00JIb1IO¥E ocH, ' ocw, '’

MiieyHbIl 1Ty Th --- —— ---
Gall -20 15 7
Gal2 3290 1 0.4
Gal3 300 10 2
Gal4 1000 10 9
Gal5 50 22 15
Gal6 3200 4 4
Gal7 1620 7 6.5
Gal8 12300 0.4 0.2
Gal9 23400 0.3 0.3
Gall0 120 17 16
Galll 10800 0.7 0.7
Gall2 17200 0.4 0.4
Gall3 1200 3 1
Gall4 21100 0.2 0.1
Gall5 18200 0.2 0.1

Pemenne. Hama [Mamaktuka Mneunsrii I1yte Takke oTHOcuTcs K Thiry SBbce. Tlostomy Oymem
CUNTaTh, YTO TATAKTUKH U3 MPEICTaBICHHON TaOIMIIbI UMEIOT TaKUe K€ JIMHEHHbIE pa3Mephl, UTO U
Muneunsiif myTh, T.€. R=15 knk. Torga npencraBieHHble B TaOIUIE YIIOBbIE pa3Mepbl MOTYT OBIThH
UCIOJIb30BaHbI /ISl BBIYUCIIEHHUS PACCTOSHUS J0 TaJlakKTUK U MOCTPOEHUsS] CTaHJApTHOIo rpaduka
«PacCTOSIHUE-CKOPOCTh» ISl OTIpeieNIeHUs] BeINMUrHbl nocTostHHON Xab6na H. Ilomus o Tom, uTo 0
JMaMeTpe AUCKA IaJaKTUKU TOBOPUT pazMep O0JbIoi ocu n300pakeHHsl, HOCTPOUM TaOJIHILy:



Ha3Banue V, km/cex JAnametp Paccrosinne, Mk
001111011 OCH, '

MieuHbIi TyTh --- --- ---
Gall -20 15 7
Gal2 3290 1 103
Gal3 300 10 10.3
Gal4 1000 10 10.3
Gal5 50 22 4.7
Gal6 3200 4 25.8
Gal7 1620 7 14.7
Gal8 12300 0.4 258
Gal9 23400 0.3 343
Gall0 120 17 6
Galll 10800 0.7 147
Gall2 17200 0.4 258
Gall3 1200 3 343
Gall4 21100 0.2 515
Gall5 18200 0.2 515

Tak kak BeIMYMHA TMOCTOSHHOW XabOia ompenensieTcs KPYyMHOMACIITAOHBIM pacIIUpEeHUEM
BceneHHoii, TO MBI HE MOXEM NPU NOCTPOCHUHU IpadrKa UCIOIb30BATh ONM3KHE K HAM T'aJaKTHKH.
OrpaHnynMcs TPH 3TOM TaNaKTUKaMH, MUMEMUMH ckopocTu cBeime 1000 kM/c (momycTHMo
UCIOJIb30BaTh U TAJIAKTUKY €O CKOpocThi0 500 KM/C — 3TO He HeceT OOJbIION OMMOKH, HO BOT CO
ckopocthio 120 kM/c — HeT).



Hanecem nHa rpaduk V(R) nannsie u3 1 u 3 cTonOmOB TaOIUIIBI U TPOBEJEM Yepe3 TOUKHU MPSIMYIO
muHuto. Kosdounuent ee HakimoHa paseH 1/H. Orcioa Mbl MOTy4aeM BEJIUYMHY HOCTOSHHOU
Xab6ma: H=50 xm/(c-Mmx).

[TonyuenHoe HamMu 3Ha4Y€HUWE HE COTJIACYETCS C COBPEMEHHBIMHU AaHHBIMU. [Ipu moctpoeHUn
rpaduka MbI pyKOBOJCTBOBAJIUCH TEM, YTO BCE TaJIAKTHKH U3 CIIMCKA UMEIOT TaKOW )K€ THUI, KaK U
Meunsiii myTh. OHAKO, TP BHUMATEIIHPHOM M3yYEeHUU TAOJIHUIBI MBI MOXKEM YBHJIETh, YTO YacTh
raJlakTUK B Hell HabmomaroTcss moxa OomnbimuM yriom. [lpu 3Tom Oyner 3aTpyAHUTENBHO (€Ciu
BOOOIIIE BO3MOYKHO) CIENaTh BBIBOJ 00 MX MPUHAAJICKHOCTH MMEHHO K Tumy SBbc. Ecim mbr
MIOCTPOUM OTAEIBHO COOTBETCTBYIOINE TpadUKH 7S TaJaKTUK, HAOMIt01aeMbIX ¢ pedpa, U TeX, 4T
BHJIHBI TUTAIIMSI, TO TIOJTYYHM:

B sTOM cnywae uis mOMyJNSIUM TaJakTHK, HaOmomaromuxcs ruammsi, H=67 km/(c-Mmk), a s
BTOpoi nonyJssaiuu — H=40 kM/(c-Mnk). Ckopee Bcero, BTOpas Ipyniia npeacTaBiIeHa ralakKTHKaMU
MEHBIIINX pa3MepoB, yeM Mieunslii [1yTs.

Cucrema ouneHnBaHusi (0T OJHOro 4JieHa KW0OpH). [lepBbIM 3TanoM pelieHus SBISETCS OLEHKa
paccTosiHui 10 rajnaktuk. [Ipu aToM paguyc Hamiei ["anakTuku MokeT mpuHHUMaThCs oT 12 no 20
KMK, YTO M3MEHSET OKOHYATEJIbHBIA OTBET, HO HE BIIMSET Ha OICHKY. J[aHHBIN 3Tam pemeHus
oueHuBaerca B 3 Oamna. [locnenyromee ompeneneHne KodQQUIMEHTa TPOMOPIUOHATHEHOCTH
MEXJy CKOpPOCTbIO U PpAacCTOSIHUEM OLICHMBAaeTcd B 7 OauloOB NpU YCIOBHUM YETKOTO
MaTeMaTHYeCKOr0 HCIOJIHEHHUs METOJOM HAaWMEHBIIMX KBaJpaTOB MWIU €ro YMNPOIIEHHBIM
BApUAHTOM:
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DTO HKBHUBAJIEHTHO YCPEIHEHHUIO OTHOIIeHUH (V/R) ¢ BecOM R — YyYHTHIBAIOTCS, MPEXIE BCETO,
JaneKue rajJakTukd. Eciim BMecTo 3Toro jaenaercs 00bIYHOE yCpeIHEHHe OTHOIIEH!H (V/R), OlleHKa
yMeHbInaercs Ha 4 Oamna. Emre 2 6anna BeIYMTAETCA, €CJIM U3 aHAIM3a HE UCKITIOYAIOTCs OMM3KHe
raylakTuku. Eciu BemuumHA MOCTOSTHHOW Xa00iia ompeaenseTcs rpaduvecku, OICHKA 3a BTOPOM
3Tan yMEHbIIaeTcs 0 5 0amioB. 2 6aia BRICTABISIOTCS 32 aHAU3 MOJyYEHHOTO pe3yibTara.

B cnydae 3anucu BenWYMHBI MOCTOSIHHOM Xa00ma, O1M3K0#M K CIIpaBOYHOMY 3HAuYEHUIO (68 KM/C)
0€3 KOpPEKTHOrO aHaJIM3a JaHHBIX B YCIOBHH 3a/lauld MaKCHMAJIbHAsl OIIEHKA 3a BCE PEIICHUC HE
npeBbIIaeT 2 0auios.

IX/X 9 MEXAOY 3KBATOPOM U NMONOCOM

O.C. Yzo0rnbHuUKo8

YcaoBue. Ilepen Bamu ¢otorpadum, cnenannple B HEKOTOpoil Touke 3emuu. Omnpenenute
MPUMEPHYIO JIaTy W HCTUHHOE COJIHEYHOE BpeMsi cheMKH. CuuTarh, 4To Bce (OTO IMOTyUEHBI
OJTHOBPEMEHHO.

Pemenne. IlpuBenenusie QoTtorpaduu Jar0T BO3MOMKHOCTh ONPEIETUTh MECTONOJIOXKEHHE
(IMpoTy) M ropu3oHTaNIbHbIE KoopauHaTel ConHla (a3uMyT, BeicoTa). BMecTe ¢ JomnonHUTENbHON
uHpopmanuel, uMeromielcs Ha (GoTo, 3TO JOCTATOUYHO, YTOOBI MOHATH, B KaKOW CE30H U BpeMs
IIPOU3BOINIACE CHEMKA.

®oto 2 cpa3y JaeT HaM 3HaAU€HHUE MUPOTHI MecTa: +45°. I[loMuMo 3TOro, Mbl BUJIUM, UYTO yKa3aTellb
COJEPXKUT JBa JJIMHHBIX IUI€Ya, HANpaBJICHHBIX BJOJb JHMHHUU «3aMaJ-BOCTOK». OJTH IIJIEYU HE
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BHJHBI Ha (OTO 4, TaK KaK CIUBAIOTCS C M300pakeHneM camoro croiba. CienoBaTenbHO, Ha (oTO 4
cTONI0 pacmojaraeTcss TOYHO K BOCTOKY HJIM 3amany oT (ortokamepsl. [IpoBeaem Ha 3ToM (hoTO
JMHUIO, KOTOpas COBMAJET C HANpaBJICHWEM Ha 3amaJl WM BOCTOK Ha IOBEPXHOCTH 3€MIIH.
OOpaTuM BHUMaHUeE, YTO cama IUIOIIa/IKa ¥ BbUIOKEHHAsl Ha Hel MJIUTKA HE OPUEHTHUPOBAHA BIOIb

JIMHHUH «3aI1aJg-BOCTOK).

CaMbIM CJIO)KHBIM MOMEHTOM aHaju3a (OTo ABISETCA NMEPEHOC JaHHOH JuHuH ¢ poTo 4 Ha doTo 3,
KOTOpBI MOKHO CJeJlaTh Ha OCHOBE H300paKeHHUU TPOTyapHBIX IUIMTOK. MBI BHIUM, 4YTO
HaIpaBJICHUE «3aMa/I-BOCTOK» 00pa3yeT JOCTATOYHO OOJNBLION YIoJd Y € TEHbIO CTON0A. DTOT yroi
paBeH 90°—A unu —90°-A , rne A — Texkyuuit a3umyTt ConHia. M3MepeHne 3Toro yriia HanpsmMyo
o ¢oro 3 maer 3HaueHue 35°. OroBopuMCs, YTO 37€Ch BO3MOXKHBI MOTPEUTHOCTH, CBSI3aHHBIE C
HAKJIOHHOM MpoeKiuei ¢oto.

Bricory ConHila Haa TOpU30HTOM MOXKHO OINpeaenuTh mo ¢oto 1, cpaBHHBas pocT peOeHKa u
muHy ero TeHu: A=12°. Tenepp HaMm Hafo HaWTU ckioHeHHEe CONHIA. YUWUTHIBAas OIICHOYHBIN
XapakTep M HE OYEHb BBICOKYIO TOYHOCTh BCEX YTJIOB, OCOOEHHO 7Y, BOCIOJIb3YyeMCS IIOCKUM
Mpe/ICTaBJICHHEM y4acTKa Heba:



[Ipennonoxum, uro Ha GoTo 4 crond pacmonaraercs K 3amaay OoT Habmogatens, u ConHIE yxke
KJIOHUTCS K 3axo1y. Hanpasienue ot Touku 3anana Kk ComHIry o0pa3yeT yroij A ¢ TOPU30HTOM:

A = arctg h =19°.
Y

Cxnonenue CoHIIA OTPUIIATEIBLHO U COCTABIISIET

0 =- sin(@ —A)=-16°.

sinA

MBI MOKEM TaKXe€ ONPENeNUTh, KAKOM YIJI0BOM MyTh HYXHO NMpoUTH CONHILy 0 MEPECEUECHUs C
JVHUEH, NEPIEHUKYIIIPHON SKBATOPY (IOMOJHEHHE YAaCOBOI0O yria 10 6 4acoB):

h . = o
= ——¢+A)=33
f sinA sin( 2 i )

niu 2 daca 12 munyT. Torna uctuHHOE conHeuHoe BpeMs ecTh 184 — t = 15948m. [IpoBeneHHbIe
pacueTsl MO3BOJISIIOT HAM Cpa3y OTOPOCUTH JApyrou ciydaid — ecau 661 COJHIIE TOJIBKO B3OILIO HA
CEBEPO-BOCTOKE (IMMyHKTHPHAS JIMHUS 3KBaTOpa Ha pucyHke). C yuyeToM IIHMPOTHI, paBHON 45°, MBI
OBl MOJTyYMIIM 3HAaYEHHE CKIIOHEHHUS, paBHOE T UM +33°, 4ero He MOXKET ObITb.

Htak, Ham y>ke M3BECTHO MCTHHHOE COMHEYHOE BpeMs cheMKH (15448Mm) u cknonenne CosHia (—
16°). Takum oHO ObIBaeT B Havasne ¢eBpaisd u Hayane HoAOps. Lllupora, coOTBETCTBYIOMIAS F0’KHBIM
paiionam Poccum, 1 OCEHHHE JIMCThS HA JACPEBBSIX U 3eMJIE TTO3BOJISIIOT BBIOPATh OJIMH TPaBUIIBHBIH
OTBET: TEPBBIC JTHU HOSOPSI.

WHTepecHo, UTO HECMOTPS Ha CYLIECTBEHHBIE YIIPOLIECHUS, Mbl IOJTYYHIN OTBET, BECbMa OJIU3KUN K
ToyHOMY. POTO OBUTH CIeNaHbl 5 HOSIOPS B 154937M 110 HCTHHHOMY COJTHEYHOMY BPEMEHHU.

Cucrema oneHUBaHHS (OT OJTHOTO YJIeHA KIOPH). J[s pemeHus 3aJaHus yIaCTHUKU OJIMMITAABI
JOJKHBI  ompenenuth 1o ¢ororpadusM TOpU3OHTaNbHbIE KoopauHaTel ConHia. Beicorta
JIOCTAaTOYHO JIETKO HaxonuTcs 1o (oto 1, ee mpaBHIIBHOE OMNpeEJeICHUE OIlEHUBaeTCs B 2 Oaina,
nomycTtuMasi morpemHocts — 1°. IIpu morpemrHocTy 10 2° 3a 3TOT 3Tall BHICTABISIETCS MOJIOBHHA
OamnoB (1), manpHeiiniee pemeHue OlEHUBACTCS B TIOJTHOU Mepe.



Omnpenenenue azuMyTa (TOYHEE TOBOPS, €r0 OTJIMYHUS OT HAMpaBICHHS Ha 3amajy WX BOCTOK)
MpeACTaBIsieT co00il Ooyiee CIOXKHYIO 3a/Jady M OleHHWBaeTcs B 3 Oamna. JlomycTumasi TOUHOCTh
cocrtapnsieT 5°. [Ipu morpenrHocTy 10 7° oneHKa CHIKaeTcs A0 2 6aiioB, MpH MOrpenHocT 10 10°
— no 1 Oamna, mpu YCIOBHHM, YTO METOIUKA OMPEICIICHUS a3uMyTa KOPPEKTHA. YYaCTHUKH
OJINMITHA/IBl MOTYT HE JIeJIaTh MPUMEPHYIO OIEHKY MO (oTo 3, a MBITaThCsl OMPEAEIUTh YToJl 10
IUTUTOYHOMY y30py Ha IUIOMIAJIKe, YTO MPU YCIOBHHM BEPHOTO HCIIOTHEHHS 3aCUUTHIBACTCS
MOTHOCThIO. Ecim Jke nmenmaercs MpenrosioKeHWe, YTO IUIONIaJKa OPHEHTHPOBAaHA BIOJIb JIMHUH
«3ama/I-BOCTOK», M HE OIEHUBACTCS HAKJIOH >KENTOH TWHUU HAa (HOTO 3, TO BHE 3aBUCUMOCTU OT
OTBETa BECh ATOT JTAIl PEIICHUS 3aa4 He 3acuuThiBacTcs (0 6awion).

B cnywyae cymecTBeHHBIX OIMMOOK HA OTHX JTamax IMOCIEAYIOMIAE JTalbl OINCHUBAIOTCS
HATOJIOBUHY (€CNU MOJIydYeHHbIEC 3HAUYEHUSI OAHOM MM JIByX TOPU3OHTAJIBHBIX KoopauHaT CoiHia
OTJIMYAIOTCS OT MPAaBWIBHBIX Oosiee yeM Ha 15°) uiam HE OIEeHMBAIOTCS BOBCE (OTIWYHE OObIIE
30°).

[Ipu mepexone OT HaWIACHHBIX YIJIOB K KoopanHatam CoJHIIA HEOOXOAMMO PAacCMOTPETh pa3HbIC
ciy4dae. [Ipeanonoxenue, uro ConHIIE HAXOAUTCS B BOCTOYHOW CTOpOHE Heba U BBIBOJ O TOM, YTO
TaKoro He MOKET ObITh (CKIoHeHrne COJIHITA CIIMIIIKOM BBICOKO) OlleHHBaeTcs B 2 Oamta. Eciu atoT
CIIly4ail HEe paccMaTpHUBAeTCs, JaHHbIE Oaibl HE BhICTaBIsAETCS. Eciam 3TOT ciydail okasbiBaeTcs
BO3MOJKHBIM BCJICJICTBHE OIIMOOK, TOMYIIEHHBIX HA TPEABLIYIINX JTAlax, TO 33 ATAll BEICTABIISCTCS
mn6o 1 Gamn (ykas3bIBaeTcs Ha HECOOTBETCTBHE IEH3a)ka SIOXE JIETHETO COJHIECTOSIHUA), 60 0
0ayToB (CiTy4ail cuuTaeTcs MPaBUILHBIM).

Brruucnenue cxioneHus u yacoBoro yria CousHma oneHuBarorcs mo 2 Oamwia. OHHM MOTYT
MPOU3BOJUTHCS KaKk C TOMOLIBI0 (opMyn cChepudeckoil TpUroHOMeTpuHu (C 00sS3aTeNbHBIM
paccMOTpeHHEM BCEX BO3ZMOXKHBIX CITy4yaeB OpUEHTAIMH cTO10a U HabIro1aTess — 3amnaj] ¥ BOCTOK),
TaK ¥ Ha OCHOBE MPHUOJIMKEHHOTO aHaJIW3a, MPUBEIeHHOTO Bhitie. HakoHer, 1 Oayn BeICTaBiIsieTCs
3a MPaBUWJIBHYIO OIIEHKY JIaThl. ECIIM mpu 3TOM HE OroBapuBaeTCsi BTOpoe pemieHue (GpeBpaib), 3TOT
0aJ1 He BBICTABIISACTCS.

X /XI 7 OANEKAN OB BEKT

O.C. YzornbHUKO8

Ycaosue. Bel BuauTe KapTy BUIMMOIO MyTH Cpelu 3Be3l oObekTa mosica Kolnepa BOIM3U ero
nepurenusi 3a HECKOJbKO JieT. HampaBieHue BBEpX COOTBETCTBYET HANpaBICHUIO Ha CEBEPHBIM
MOJIFOC SKJIUNTHUKH, YKa3aH MacluTa® KapThl M JaThl Hayajla M KOHIA Tpeka. MHTepBaibl Mexay
COCETHUMU OTMETKaMU Ha Tpeke COOTBETCTBYIOT 20 nHsAM. Onpenennure no 3Tol KapTe:

1) Pacctostaure oobekTa oT CoJIHIIA,
2) Ero opOuTasibHBIN TIEPHOT;
3) CozBe3aue, B KOTOPOM HAXOJUTCSI OOBEKT.



8.1X.2019

Pemenue. Ha 3Be31HOI KapTe HE yKa3aHbl KOOPAWMHATHI, AaH JUIIh MaciiTad. OIHAKO MBI MOKEM
OTMETUTH PsII OOCTOSTENBCTB, KOTOpbIe oOJeryaroT pemieHue 3amaud. CpenHee MO BpeMEHU
JBUKEHHE OOBEKTa CpEeAM 3BE3Jl HANpaBlICHO C 3alaja Ha BOCTOK, C MEpPUOJAMHU IONSATHOTO
JBUKEHUSI, KaK y BHEIIHUX IaHeT. CiaenoBaTenbHO, 00bEKT ABMXKeTCS BOKpYT ColHIa B MPSMOM
HampaBlieHWd. Ero metnm CcUMMETpUYHBI OTHOCUTENIHHO BEPTUKAIBHOW OCH, HUX TOJIOKEHHUE
COOTBETCTBYET OJHOU M TOM K€ SKIUINTUYECKON muUpoTe (opauHaTe Ha pucyHke). ClieoBaTenbHO,
TeNIMOICHTPUYECKasT JKJIMITUYECKAs IIHPOTa OO0BEKTa B TMEpPUOJa HAONIONCHUN TPHUMEPHO
MOCTOSIHHA.

CepennHa y4yacTKa HOMATHOTO ABUKEHUS COOTBETCTBYET MMPOTUBOCTOSAHUIO 00bekTa. [1o oTmMeTkam
MBI MOKE€M YCTaHOBHTbH, YTO OHO MPOUCXOIUT BO BTOPOW TMOJOBHHE CEHTSIOPS, BOJM3M OCEHHETO
paBHOmeHCTBUsA. OTMeTUM TOJNIOKEHHE OO0BbeKTa BO BpeMs JIByX IIOCJIEI0BaTENbHBIX
MPOTUBOCTOSIHUM U HAMJIEM YTJIOBOE PACCTOSHUE MEKY 3TUMH MOJIOKEHUSIMU:

A=1.37°.

Bo BpeMsi NpPOTHBOCTOSHHMN T€OLEHTPUYECKAs M TEIHOLECHTPUYECKAs SKIMINTHYECKas I0JIr0Ta
o0bekTa coBnanaioT. Ecim cunrars opouty 3emiid KpyroBoi, TO IPOTUBOCTOSIHHUS OTCTOSIT APYT OT
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npyra Ha T=(361.4/360) wim 1.004 roma. DTOT MEpUOJ MOKHO CUUTATh PAaBHBIM OJTHOMY TOIY.
OTcroz1a MBI MOXKEM OTIPENIEIUTh TEIHOLEHTPUUECKYIO YTIOBYIO CKOPOCTh OOBEKTA:

o=AT=1.37°/ron.

Berancnute cpasy pacctosiHue oobekra oT CoNHIA IO €ro CHHOAMYECKOMY MEPHOAY Helb3sl, TakK
KaK MBI HE 3HAEM IKCIICHTPUCUTET OpOUTHI. J[JIs1 BBIYMCICHHUS pACCTOSHHUS ONPEEIIUM €0 TO10BOE
napauIakTU4eCKOe CMELIEHHE BO BpeMs KBaJpaTyphl. Tak Kak 0OBEKT PACIONOKEH 3HAUYUTEIbHO
nanpimie or ConHua, 4YeM 3emuls, KBaJpaTypa HAcTylmaeT dYepe3 YeTBEepTb IoAa IOcCIie
IpOTUBOCTOsAHUSA. Haxoaum nososkeHne oObeKTa B 3TO BpeMs U OTMEYAEM €r0 TeIHOLEHTPUUECKOe
MOJIOKEHHE, CMEIICHHOE Ha Yrod A/4 K BOCTOKY MO OTHOIIEHHIO K IOJIOKEHUIO MPOTUBOCTOSHHSL.
[TapamrakTudeckuii yromn paBeH
y=1.15°

OTcroz1a MBI BBIYHCIISIEM PacCTOsIHUE TIaHeThl OT COJIHIIA B ACTPOHOMUYECKUX CMHUATIAX:
r=1/siny=>50a.e.

OObeKT HaxoAUTCs BOJIU3U NEPUTENHSL, U Mbl MO’KEM HAWTH 3KCLIEHTPUCUTET €r0 OPOUTHI:

2
e="__1-08.
@,

3meck ®y=1.02°/roq — yrioBas CKOPOCTh KPYTOBOT'O JIBHDKEHHS, COOTBETCTBYIOIIETO JaHHOMY
paccrosiauto ot CosHia. bosbimas moimyock opOuThl 00bekTa paBHa 250 a.e., a mepuos oOpareHus
— npumepHo 4000 ner.

[IpuBeneHHbI BhIIE CIOCOO OIpeneNneHus: paccTosiHus oO0bekra oT COJHIAa M ero Inepuojaa
oOpaiieHuss He SBISCTCS E€AWHCTBEHHBIM. MOXKHO TakKe HW3MEPUTh YTIJIOBBIE CKOPOCTH
nepeMeleHus oobekTa mo Hedy BO BpeMsl COeIMHEeHUs (cepelnHa JUIMHHOW JAyTW BUAUMOTO MyTH
00BbEKTa) U MPOTHUBOCTOSHUS (CepeIMHA KOPOTKOM TyTH):

o = 0.023° /neun; o, =-0.016° /neHs.

3HaK «—» COOTBETCTBYET IMOMSITHOMY JIBUKEHHUIO acTepousa. byneM cuMtarh, 4TO HaKJIOH OpOUTHI
acTepoua K MIOCKOCTH SKJIMUITHUKU HEOONbIION (B ATOM MbI yOeauMcs Jlanee), a ero CKOpocTh Ha
MHTEpBaJie JBYX JIeT BOJIIM3H Nepurenus noctosHua. Opouty 3eMiu Mbl MOXEM CUMTATh KPYyTOBOIL.
Torna B coeiHEHNH PacCTOSHUE /10 ACTEPOUa MOXKHO CUMTATh PaBHBIM (7 + rg), TIE rg — Paguyc
opOUTHI 3eMJIM, a CKOPOCTHU acTepouia U 3eMJIM V U Vg NPOTHBOIOJIOXHBI. B MpOTUBOCTOSHUU
paccTosiHMe yMeHbIIaeTcs A0 (r — rg), @ CKOPOCTH COHAIpaBJIEHbl. 3alMIIeM BbIPRKEHUS IS
YIJIOBBIX CKOPOCTEN:
o = VY, C o, - V=V
r+rg r—rg

Pemas 3Tu ypaBHEHUs, Mbl IOJTy4aeM BbIpaXeHHE JUIsl pacCTOsHUA acTepounaa oT CosHIa:

_2vE—rE(oal+032) B 20, -0, —0,
r= =7 .
0, -0, 0, —®,
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31ech ®g=Vvg/rg — yTIOBas CKOPOCTh opOuTanbHOrO nBIoKeHUs 3emum (0.986° /meHs). Mbr
nojaydyaem 3HaueHwe 7, paBHoe S50 a.e. Jlasee Mbl omnpenenseM JHUHEHHYIO W YIJOBYIO
TeJIMOICHTPUIECKYIO CKOPOCTh 00BEKTA!

0. (0 +0,)-20,0 v 0.(0 +0,)-20,0
y=r, e\ Wy 2 1 2,, o=~ = eV 2 1 2~1.40/F0I[.
0, -0, r 20, -0, —0,

370 OJM3KO K MOJyYCHHOMY BBIIIE 3HAYEHHUIO, HO MMEET XYALIYI0 TOUYHOCTh, TaK Kak Oa3upyercs
Ha U3MepeHnHt 0oj1ee KOPOTKUX OTPE3KOB HA 3BE3THOM KapTe.

UroOBl OmpeNeNuTh CO3BE3UE, HAM HYKHO HAWTH TPHUMEpPHOE 3HAYCHHWE YIJIa HaKIOHA
TeITUOLICHTPUYECKOTO HAIpaBlieHUsI Ha OOBEKT K SKIMNTHKE. JIJI1 3TOro HaiaeM BEepTHKAIbHBIN
pasmep MeTu, ONMUCHIBAEMON 00bEKTOM Ha Hebe:

B=0.76°.

B mporuBocrostHun o0bekT mosica Koifmepa nHaxogutcs Ha 2 a.e. Ommke K 3emuie, 4eM B
COEJIMHEHUH U 3a CUET 3TOr0 BUJEH Ha OOJIbIIEM YITIOBOM PACCTOSHUM K CEBEPY OT SKIUMNTHUKH.

§ O0ObekT

CornHue
d o i

Tak xak Hac UHTEpECyeT NPUMEPHOE 3HAUCHHUE YTIIa i, MBI MOKEM Y4ECTh, UTO OOBEKT 3HAUYUTEIHHO
nmaneire oT ConHa, yeM 3emMisa. YTO0JI COCTaBIsIeT

. . rsin
i = arcsin —B =20°,

AcTepousi BCTymaeT B MPOTHUBOCTOSIHUE BOJIM3M OCEHHETO paBHOAEHCTBUS. ClieoBaTeNnbHO, OH
HaxoguTcss B 20° 1Mo HampaBiIEHUIO K CEBEPHOMY IIOJIIOCY AKIMINTUKM OT TOYKH BECEHHETO
PaBHOJIEHCTBUS. JTO COOTBETCTBYET co3Be3amto [leraca.

Cucrema oueHuBaHUs (0T OJHOIO 4ieHA KIOpH). B 3a7aHny HY)KHO OTBETUTH Ha TPHU BOIPOCA,
Ka)XJIbI U3 OTBETOB OlLICHMBAeTCs 1o 4 Oaya. [lepBriii BOIIPOC CBSI3aH C BHIYMCICHHEM TEKYIIETO
pacctosiuusg ot ComnHna 10 o0bekTa. CaMbIM TPaBUIBHBIM CIIOCOOOM SIBIISIETCS BBIYHCIICHHE
T'OJIOBOTO MAPALIAKTUICCKOTO CMEIEHUsI 00beKTa Ha HeOe BOIM3M ero KBaapaTypsl. Bmecto 3Toro
YYaCTHUK OJIMMITHAbI MOXKET BBIYUCIUTE paccTosinue oT ComHIla 10 00BbEKTa MO aHaU3Yy YTIOBBIX
ckopocTteit. JlomyckaeTcsi HETOUHOCTh OMpEEICHUs apajylakca WM pacCTOsIHUS B mpeaenax 5%.
Jannblit oTan oneHuBaeTcs B 4 Oanna. BeposTHbIMU OmMOKaMHU YYaCTHHKOB OJIMMITAABI MOTYT
OBITh:

1) Boluncnenue mnapamiakca Kak TMOJMYLUIUPUHBI TETIW BUIUMOTO JBIDKEHUS 0ObekTa (0e3
ciaraeMoro A/4 B pemieHuu Bbimie). Torna mapamiakc nonydaercss paBHeM 0.8°, paccTosHue —
okosio 70 a.e. B »TOM ciyuae 3a BBITIOJIHEHHE JAaHHOTO dTama BBICTaBisieTcs 2 Oama. JlanHas
omnOKa TakKe MPUBOAUT K HEBEPHOMY OTBETY Ha Jpyrue BOMPOCHI 3aaaHus. B wacTtHOCTH,
IKCIICHTPUCHUTET OPOUTHI 0OBEKTa MPEBBINIACT €IUHUILY (OKOJO 4), U OpOUTAIBHOTO TEepHoia He
CyIIecTByeT. BBUIy aOCYpAHOCTH OTBETa B ATOM CJIydae 3a BTOPOH 3Tam BeicTaBisieTcss 0 6amios,
OH TaK)K€ HE OLIEHUBAETCS, €CIIU B HEM MOJIy4aeTcs Ipyroi OTBET KU3-3a OIIMOOK MPH BHIYUCICHUSX.
Ha otBer Ha TpCTI/Iﬁ BOIIPOC AaHHass HCTOYHOCTH HC BJIMACT, U B CJIy4daC BCPHOI'O BLIIMMOJIHCHUSA OH
OIICHUBAETCA B TIOJIHOM MeEpE.
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2) Paccrostnue oO0bekTa MokeT ObITh BerunciieHo 1o III 3akony Kemiepa Ha ocHOBe CHHOAMYECKOTO
neprosia 00beKTa WIM €ro cMeleHus no HeOy 3a roj. PakTHYECKH 3TO O3HAaYaeT MPEAIooKeHHe
KpYroBoil opOuThel 00BeKTa. B 3TOM citydae opOWTaNbHBIA MEPHOA COCTaBIsET OKono 260 mer,
paccrossuue or ConmHna — okono 40 a.e. Ilpm TakoMm BbIIOJHEHMHM 3a o00a MEpPBBIX 3Tamna
BBICTaBIIsIETCA 110 1 Gaiy, TpeTuid pH yCIOBUU MPaBUIIBHOTO BHITIOJIHEHHSI OLIEHUBAETCS B IOJHOM
Mmepe. [Ipu nmonydyeHun Apyrux OTBETOB (B TOM 4ucIe NMpaBuibHOrO — 50 a.e.) 3a HepBblid 3Tan npu
TaKO! METOAMKE OLIEHKA He MOodcem ObITh yBEJINYCHA.

Bropoii 3tanm cocTouT B BBIUMCIEHUHM OpOUTAIBHOrO nepuoja oobekra nosica Kolinepa u Taxke
otieHuBaeTcs B 4 Oamna. [l BRIMONHEHUS 3TOTO 3Tana HEOOXOAUMO OMPEAETUTh SKCIIEHTPUCUTET
1 OOJIBIIYIO TMOJIyOCh OpOWTHL. JIpyroil MmyTh COCTOUT B BBIYMCIICHHH JIMHEHHOW CKOPOCTH B
nepurenuu. Eciu sxe opOuTa npenonaraercss KpyroBoid, TO OLIEHKA 32 BECh BTOPOIl 3Tall HE MOXKET
npeBbimath 1 6amt. OneHka He CHIKAETCS, €CIHM AKCIICHTPUCUTET Tomnanaet B uHTepBai ot 0.7 1o
0.9, a opburansusiit nepuog — oT 2200 go 11000 net. [Ipu 6onpmux ommodkax (IKCUEHTPUCUTET OT
0.6 1o 1.0) orieHka 3a BTOpPOH dTam yMEHbIIaeTcs Ha 2 6ajuia, eCiM 3TO BBI3BAHO TOJILKO OIMOKaMU
u3Mmepenuit. [lpu emre Oounbledl MOTPENIHOCTH WU MPU HATWYUH (PU3MYECKHX OLIMOOK WIIH
MPUMEHEHUH HEBEPHBIX (GOpMya (BHE 3aBUCHMOCTH OT OTBETa) OIEHKa 3a BECh JOTal He
npeBocxoauT 1 Gamna.

Tpetuii aTan COCTOUT B ONpPENEICHUN CO3BE3IUs, B KOTOPOM HaXOAWICS OOBEKT, U OIICHUBAETCS B
4 Gamra. Ecnmu mpu 3TOM HE NPOM3BOAMTCS TMPABWIBHBIX MO METOAWKE BBIYMCICHHNA BUIUMOU
SKJIMNTUYECKOH IUPOTHI OOBEKTA, TO OIEHKA cocTaBisieT | Oamt B cirydae NMpaBHIBHOTO OTBETA
(ITerac) m 0 OGamioB BO BCEX OCTalbHBIX ciydasx. Eciau mmpora BBIMUCISETCS MPAaBUIBHO, TO
OLICHKA COCTaBJIsIeT He MeHee 2 0ayutoB IUTIOC ele 2 Oaia MpH NPaBHIbHO YKa3aHHOM CO3BE3IHH.
OtBer — co3Be3ame PrIO, comeprkaiiee TOYKY BECEHHErO PAaBHOJCHCTBUS — MPAaBUIBHBIM HE
SIBIISIETCSL.

X/XI 8 HEOBbIYHAA CBEPXHOBAA

O.C. YeornbHukos .

Ycaosue. [lepen Bamu criektp nHTEpecHOi cBepxHOBOI 3Be31bI SN 20091p (ciauBaronyecs yepHas
n kpacHas nauHMEM ¢ nomgmucsmMu Bok 2012 u Lick 2012). OcHOBHasi BCHBIMIKA 3TOW 3BE3JIBI
cocrosnach B ceHTs0pe 2012 rona, mocie HECKOJIbKUX MpeIBApUTENbHBIX BCIbIIIeK. CBEpXHOBas
pacnionaraerca B raigaktuke NGC 7259 (10 kaace: paccrossHue 25 Mnk; 11 kiace: KpacHoe
cmenenue z = 0.006). Ouenute yriaoBoil 1uamMeTp TyMaHHOCTH — OCTaTKa BCHBILIKM CBEpXHOBOU
npu HabmoaeHnu ¢ 3emun B Mapte 2018 roga. CauTarh, 4T0 TyMaHHOCTD MOSIBHIIACH TOJIBKO TTOCIIE
OCHOBHOMH BCIIBIIIIKH.
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Pemenne. (11 kiaacc). M3 naHHBIX ycllOBUS 3aJaud Mbl Cpa3sy MOXKEM OIPEAEIUTH JIy4YEBYIO
CKOPOCTh TJIaKTHUKU B IeJIOM: vg = ¢ z = 1800 KM/C W paccTosHUE 10 TAJTaKTUKH IO 3aKOHY
Xab6ma:

=26 _ S 05 Mk
H H

(10-11 xunacc). Temepp paccMOTpPUM CIEKTPhl CBEPXHOBOW. B HUX NPHUCYTCTBYIOT sIpKHe
SMUCCHOHHBIE JUHUM aTOMApHOTO BOJOPOJA, caMas 3aMeTHasi U3 KoTopblx — Ha ¢ 1iauHON BOJIHBI
okoio 6550 anrctpem. OpHako JieBee 3TOM JIMHMM, HAa YyTh MEHBIIMX [JIMHAX BOJH, BHUIHA
JOCTAaTOYHO YETKas JIMHUS MOTJIOIMIEHU. JTO HEe €CTh CllyyaiiHas OJU30CTh JIBYX JIMHHM, Takas ke
KOMIIOHEHTa MPUCYTCTBYeT U y muHUK HP u, Ha camoM kpato pucyHka, y nuauu Hy. Orta nuHus —
pe3yJsbTaT IMOTJIOUICHUsI CBeTa OBICTPO paciiupsioleiicss 000g0ukoil B3opBaBuieiics 3Be3bl. Ee
pa3Hble y4acTKU MMEIOT pa3Hble HAIpPaBJIEHHUS CKOPOCTH, HO C 3€MJIM CHUJIbHEE BCEro MPOSBISET
ce0s1 yacTb 000JIOUKH, JIeTAIIas 10 HAPaBJICHUIO K HaM. 3a cUYeT OYeHb OOJIBLION CKOPOCTHU JIUHUS
MIOTJIOIIEHUS] CMeIeHa B (DUOJIETOBYIO CTOPOHY OTHOCHUTENBHO JIMHUM HM3ITyYeHHs] CaMOM 3BE3JbI.
DTy CKOpPOCTb MBI MOKEM OIIPEIEINTD U3 CIIEKTPa.

3emn4
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Heo0xonuMo y4uTBIBaTh, UTO pa3HbIE MOJIEKYJIBI Ta3a UMEIOT Pa3HbIE CKOPOCTH, YTO MPHUBOJIUT K
3HAYUTENbHON MIMPHHE JIMHUM ToromeHus. Tak Kak Hac MHTEPeCyIOT pa3Mepbl TYMAHHOCTHU WJIH,
CTPOTO TOBOpPS, YIIOBOE PACCTOSIHUE OT €€ BUJIMMOTO LIEHTpa /10 Kpas, Mbl OyJieM paccMaTpuBaTh
caMmble OBICTpBIE MOJIEKYJIbl, CO3JAIOLIME JIeBBIH Kpail crnekTpanbHOW mauHuMU. U3 rpaduka
OIpeAeIuM JJUHY BOJIHBI JIEBOTO KpbUIa JIMHUU TOIJIOIIEHHWS W JMHUU u3nydeHus Ho camoit
3BE3/IbI:

- ‘-"fI-' .|
A Hel
..Wf"'""'

Lick 2012 Sept 26 |

Eil

|

|

[, [ 1] By
I |-.l-"|"'-:lj 'n“ i ! Bok 2012 Sept 14 | I

|

|

|

A

300 5500 6000
Onwea somse (A)

A =6300 A; Ao = 6560 A.

JlnvHa BOMHBI A( Onmu3ka K jmabopartopHoit anuHe BonHbI Ho, ogHako Ha Hee, BOOOIE ToBOpS,
MOXET BJIUSATH JyueBasi CKOPOCTh CaMOU CBEPXHOBOM 3BE€3/IbI U €€ FAIAKTUKH B 11eJIoM. OTCI01a MbI
TOJTy4aeM JIy4EBYIO CKOPOCTh CAMBIX OBICTPBIX aTOMOB:

CM =12000 xm/c.

y =
0

[IpumepHO TO K€ 3HAYEHHE MOXKHO IOJYYWTh M3 aHaimu3a JUHUM Hf3, omHaKo TaM cioXHEe
3aUKcUpOBaTH JIEBBI Kpail JMHHM TOTJIONICHUs. [loJdydeHHass CKOpOCTh O4YCHb BEJIHKa,
HECOIIOCTAaBUMO BBIIIE BTOPOW KOCMHYECKOH IS OKPECTHOCTEH 3BE3Nbl, HO BCE K€ 3aMETHO
MEHbBIIIE CKOPOCTH cBeTa. [lo3ToOMy i OINpenesieHUs] YIJIOBOTO JUaMeTpa TYMaHHOCTH TpHU
HaOmoaeHuu B 2018 romy 40CTaTOYHO OMPEACIUTD €€ JIMHEWHBIN quameTp depes Bpems 7 (5.5 ner)
MOCJIC B3pPhIBA U TOJCIUTh HA PACCTOSTHHE:

s _ 2T _28000ae. oo,

L 25 Muk

Cucrema ouneHuBaHusi (0T ogHOro 4ieHa :xwopu). (11 kiaacc). IlepBbIM U caMbIM IPOCTBHIM
ATAIOM PEIICHUS SIBJISIETCS ONpPEe/IeNICHIE PACCTOSIHUS 10 TaJaKTHKH, YTO OlleHHBaeTcs B 3 Oayia. B
CJly4ae HeBEpHOTro MPUMEHEHHS 3aK0Ha Xa0011a 00 UCIIONIb30BaHUS KAKUX-THOO0 IPYTUX METO/I0B
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MOUCKA PACCTOSTHUS, HEMPUMEHUMBIX B 3TOM 3ajadye, JaHHble 3 Oala HE BBICTABISIOTCS, a
OCTaBIIIMECS YACTH PEIICHUS OIEHUBAIOTCS B 3aBUCHUMOCTH OT MOJYYEHHOTO 3HAYEHUS PACCTOSHUS
Y €ro PeaTMCTUYHOCTH.

(10-11 knacc). Bropas uyacTh pelmieHus CBsi3aHa C BBIYMCICHHEM CKOPOCTH PacCIIUpPEHUS
TyMaHHOCTH. OHa OLIEHUBAeTCsd TOJBKO B TOM CIIydae, €CJIM MCIOJb3yeTCs aHajau3 JUHUN
MOTJIOLIEHUS CJIeBa OT JIMHUI M3Iy4YeHHUs BOAOPOJA B CIEKTpe cBEpXHOBOM. [Ipu mobom npyrom
cmocobe 3a BTOopod oram BeicTaBimsiercs O OamnoB. Ecnm nydeBas CKOpPOCTh NpPaBUIIBHO
OTIpeNeNIsIeTCs] Ha OCHOBE CPAaBHEHHUS JIEBOTO Kpas JMHHWM TIOTJIOMEHHS C IIEHTPOM JIMHHUU
m3nydyenuss (Ho, HP wim obGeux cpasy), To Bech 3Tanm oneHuBaercs B 6 6amioB (10 kmace — 8
6amuioB). Eciam y4acTHUK aHanM3MpyeT LEHTP JUHHUM TOTJIOIICHHS, YTO NPUBOJUT K OTBETY,
MeHbIeMy B 1.5-2 pasa, Bech aTan orieHuBaercs B 4 6amia (10 kimacec — 6 6amioB), HO JajdbHEHIIIEE
peleHe olleHUBaeTCs B MOJHONW Mepe. Ecnu B kauecTBe JUIMHBI BOJHBI Ag Oepercs mabopaTopHas
BenmuuHa Jutst TuHna Ho mmm HP, onenka ymenbimaercs Ha 1 6ayut (MakcuMyM 3a star — 5 0aiioB
B 11 knacce u 7 6ayoB B 10 kiacce).

Hakosnern, BeuncieHne BUAMMOTO pa3Mepa TyMaHHOCTH olleHuBaeTcsi B 3 Oamma (10 kmacc — 4
6amia). YueT BU3yallbHOTO YCKOPEHHs PACIIMPEHHUS TYMAaHHOCTH B JJaHHOM Cilydae cjal, ero yder
HE BIMSET Ha OLEHKY IMpU YCJIOBHM MPAaBWIBHOTO BBINOJHEHUSA. Eciu B KauecTBe MOMEHTa
BCIIBIIIKU cBepXHOBOM Oepercst 2009 rox, 4To B MOATOpA pas3a yBeIW4MBaeT BpeMs 1 — OIICHKA 3a
JTan yMeHbInaeTcs Ha 1 Gai.

X1.9 KAPJIUKWA B CKOIMJIEHA

O.C. YzornbHUKO8 \

Ycaosue. I[lepen Bamu ¢oto maposoro 3Be3qHOro ckorieHuss M4 u ero ¢pparmeHnra, Ha KOTOpOM
Kocmuueckomy Tteneckomy uM. Xabbia yaanoch 3anedariieTb Oesible Kapiuku, OOBEJCHHBbIE Ha
CHUMKe Kpykkamu. CuuTas TemmepaTypy MOBEpXHOCTH Oenblx KapiaukoB paBHoit 12000 K, a
pasMepbl — aHAIOTUYHBIMH 3eMJjie, OICHHUTEe HadalbHYI0 (YHKIHUIO MacC CKOIUICHHS
(pacnpenenenue 3Be3 1O MaccaM nOpu  uX oOpasoBanum). Haiinute ee B Buze
n(My~M", rae n(M) — ancio 3Be3x ¢ Maccoit 6onbire M. Bospact ckorienns — 13 Mipx jer.

White Dwarf Stars in M4 HST - WFPC2

PRC95-32 - ST Scl OPO - August 28, 1995 - H. Bond (ST Scl), NASA
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Pemenne. O0o3HauuB paguyc Oenoro kapivka kak R, a ero temmnepaTrypy Kak 7, HaiiieM ero
CBETUMOCTb B eAMHMIIAaX cBeTUMOcTH CoHIa:

L, (TY(RY
| —||—| =13-10"".
LO TO RO

Ha npaBoMm cHHMMKe ceMb O€bIX KapiMKOB BHJHBI Ha IpeJesie 4yBCTBUTEIBHOCTH. DTU Oelble
KapJIMKU — 3BE3/bl, KOTOPBIE YK€ 3aBEPIIWIA CBOM 3BOIIOLUOHHBIN IIyTh, PO CTAJUU ITIABHON
MIOCJIEIOBATEIbHOCTH W KPACHBIX TUraHToB. Boszpact ckomnenus (13 mapn ner) dyTh Oosblie
BpemeHH xku3HM ConHila A0 craauu Oenoro kapiwka To (12 mupna ier). Bpems kxu3HU 3Be31 ¢
Maccoil, OJIM3KOM K COITHEYHOM, 10 MpeBpalleHusl B Oeblil KapiiiK, paBHO

MOT
T=7, V .

3necy My — macca Connna. [IpupaBHSB BpeMs T U BO3pACT CKOIUICHHUS, OJIy4a€M MUHUMAJIbHYIO
Maccy 3BE3/Ibl, YCIIEBILIEH MPEeBPATUTHCS B O€JIbIi KapIiuK:

1/3
My (%] 4

M, T

[Tomy4aercs, 9T0 B BUAE OCNBIX KAPIMKOB MBI HAOIIOJaeM MPAKTUYECKU BCE 3BE3MbI C MACCOW,
6ombielt maccsl ConHIA, KOT/1a-TO MOSBUBIIHMECS B 3TOM CKOIUICHHH (pa3yMeeTcs, TaM ObLIN ellle
1 0oJiee MacCUBHBIE 3BE3/Ibl, 3AKOHYMBIIINE CBOW JKU3HEHHBIN MyTh B BUAEC HEHTPOHHBIX 3BE31 WIH
YEePHBIX AbIP, HO TAKUX 3B€3/] OBLJIO CPABHUTEIHLHO MAJIo).

OrneHUM Temneph KOMMYECTBO OOBIYHBIX 3BE3]] HA 3TOM K€ CHUMKE, ux 0koio 100. OHu ymaneHbl OT
HAC Ha TaKOE€ ke PacCTOsSHUE, KaK OeJble KapJIuKHU, ¥ UMEIOT CBETUMOCTh HE MEHbIIe L. IT0 100
3BE3/IbI TJIABHOW TOCJICIOBATEILHOCTH C HEOOJBIIIONW MAacCOM, MO0 KpacHbIE TUTAHTHI, UMEIOIINE
9yTh OOJIBIIYI0 MAacCy M IMOATOMY OBICTpPEE MPOXOMSAIIUE CBOM IBOJIONUOHHBIA MyTh. Cambie
cnabple 3Be3/bl, BUAMMBIC Ha CHUMKE, KpOME O€JIbIX KapJIMKOB — 3TO KPAacHBIC KapJWUKH, 3BE3IIbI
[JIABHOM MOCJIEIOBATEILHOCTH € Maccoil, MeHbiued, yeM y Comnnna. s ux cBetumoctu Lr U
Maccel My crpaseminBo cootHourerne (Lr/Lo)~(Mg/Mo)'. Ompenennm maccy, IpH KOTODOI
CBETUMOCTB Lr COBMAJIET CO CBETUMOCTBIO 0€I0r0 Kapiuka Ly:

1/4
M, = Ly S ~0.2.
M, \L ) T, R,

0

0

O4eBHIHO, YTO KpacHbIE TUTAHTHI, MOMABIINE B TOJE 3PEHUS, UMEIOT OOJNBIIYI0O MaccCy, TaK Kak
MEHEE MAaCCHUBHBIE 3BE3/bl €1IE HE MOTYT COMTH C IJIaBHOW MOCIEA0BATENbHOCTH. MITak, Mbl BUIUM
Ha cHuMKe nr=100 3Be31 ¢ HauvaabHON Maccoll OoT Mr 1o Mw U nw=7 3B€3l, KOTOpPbIE UMEIN
HavYaJIbHYI0 Maccy Ooubine My. 3anucaB Ha9aubHYH0 (GYHKIIUIO MAacC CKOIJICHHS B BHJIC, JAHHOM B

YyCJIOBUH, UMCCM:

M—N
v _q07.
My" =M, np

B pesyinbrare peiieHys ypaBHEHNs Mbl IMEEM:
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[TonmyuenHbIi MOKa3zaTenb OJM30K K MOKa3aTento kiaccuueckor pynkiuu macc Canmurepa (1.35).

PasHuna o0ycioBieHa, TpeXIe BCEro, TeM, YTO B PEATbHOCTH Oeible KapiUKH UMCIOT pa3HbIC

TEMIIEPATYPbI, HEKOTOPBIC, CaMble XOJIOJHBIC, MOTIIM OKa3aThCsl ciadee Tmopora 4yBCTBUTEILHOCTH

KaMephbl.

Cucrema oneHuBaHHs (0T OHOIO WieHa :kopu). [Ipu npoBepke pereHuss HEOOXOAUMO YACTATH
MEPBOCTEIIEHHOC BHUMAHUE HE HA YHCJICHHBIC OTBETHI, KOTOPHIE MOTYT HECKOJIBKO OTINYATHCS
BCJIC/ICTBHE OIICHOYHOTO XapakTepa peIIeHHs, a Ha METOAOJOTHIO ero MocTpoeHus. PemieHue
COCTOUT M3 HECKOJBKUX 3TaIlOB, MOPSAOK KOTOPBIX MOXKET MEHAThCSA. [IepBBIi ATam COCTOUT B
BBIUMCJIICHUH CBETHUMOCTH O€JIOro Kapjuka, KOTOPOE JOJKHO OBITh BBIIIOJHEHO MaTeMaTHYECKU
TOYHO W OlleHuBaeTcs B 1 Oaymn. Bropoit aTam 3akirodaercss B MOACYETE COOTHOIIEHUS KOJTMYECTBA
OenbIX KapJIMKOB M APYTUX 3BE3]l B MOJIE 3pEHUS, OH Takxke oleHuBaercs B 1 Oamn. Tpetwii sram
COCTOHT B HAX0XKJICHUHU MUHUMAIBHONH MAaCChI 3BE3/IbI IIIABHOW ITOCIICIOBATEIILHOCTH, TIPH KOTOPOH
oHa OyJeT 3aMeTHa Ha CHUMKE. DJTOT 3Tam oleHuBaeTcs B 4 Oamia. Eciu yd4acTHUK Mpu 3TOM
BBEIOMPAET JIPyroe COOTHOIICHHUE «MacCca-CBETUMOCTEY JIJIsl 3BE3]T TJIAaBHOM IMOCIIEA0BATEIHLHOCTH (C
MOKa3aTejeM CTENeHU He MeHee 3), TO OlleHKa yMeHbInaeTcs Ha | Oamn, nanpHeiiiee peuieHue
OIICHUBAETCA B TMOJIHOM Mepe. OrnpezesieHne MUHUMAIbHOM HavYallbHOW MacChl 3BE3JIbI, KOTOpas
Oynet HabmroAaThesl Kak OeNbli KapiuK, Takke oneHuBaeTcs B 4 Oamna. [Ipu aTom gomyckarorcs
HE3HAYUTEIIbHBIC OTKJIOHEHWS 3HAYCHUs BpeMeHH >ku3HU COJHIIA O TPEeBpalicHHs] B OCIbIid
Kapiuk (1 mupg net — 6e3 u3MeHeHus oleHKH, (£2 Mip[ et — ymeHblieHue Ha 1 6amr). Hakowner,
oTpesieNieHUe TIoKa3aTels CTereH: N OlleHuBaeTCs B 2 Oasa.

Ecnu B kauecTBe uncna N y4aCTHUKU MPUBOJAAT U3BECTHYIO BennuuHy U3 ¢pyHkiuu Cannurepa, He

TIPUBO/IS TIPU 3TOM TPABUIBLHOTO PEIICHHMSI, MaKCUMaJIbHAsI OIIEHKA 33 BCE PEIICHHE HE TPEBHIIIACT
2 0aJuIoB.
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