Bceepoccuiickast o1uMnnaaa MKOJIbHAKOB 110 aCTPOHOMMHU — 2022
PernonajabHblii 3Tan
Pemienns 3agaHuii 1 KpUTEPUHU OLlCHUBAHUS

9 kJjgacc

1. YciaoBue. B HEKOTOPOM MyHKTE Ha IKBATOPE 3eMJIU JlajieKas 3Be3/1a 1 ¢ psSMbIM BOCXOXKICHUEM
02400m B3omwia Hag ropu3zoHToM B 01400M mo MecTHOMYy BpemMeHHU. B kakoe mMecTHOe BpeMs B
9TOM IyHKTE B 3TOT JI€Hb 3alJIeT 3a TOPU30HT Jajekas 3Be3fa 2 ¢ MPSMbIM BOCXOXKICHHEM
08400m? AtmocdepHoi pedpakiueii mpeHeOpeys.

1. Pemienne. Ha sxBaTope, eciy He yUUTBIBaTh pe(pakiLnio, BOCX0] K000 3Be3/bl Ha 6 YacoB 10
3BE3JHOMY BPEMEHM IPEALIECTBYET €€ BEpXHEH KyJIbMHHALIMM, IPU KOTOPOMl 3BE3HOE BpPEMS
paBHO NpPSIMOMY BOCXOXKIEHHIO 3Be31bl. To ecTh, 3Be31a 1 Bocxoaut B 20 4acoB MO 3BE3THOMY
BpeMeHH. 3ax0[] 3Be3/bl IPOUCXOIUT uepe3 6 3BE3/IHBIX YACOB MOCJE KyJIbMHUHALUU, TO €CTh IS
3BE3/IbI 2 OH MPOU30MUJIET B 14 4acoB 1O 3B€31HOMY BPEMEHHU.

Konb cxopo Bocxox 3Be3nbl | mpowusolien B Hayane CyTOK, MMEET CMBICI MCKaTh MOCIEIYIOIINI
3axo0] 3B€3/Ibl 2, KOTOPHIH OTIEJICH OT MOMEHTa Bocxojaa 3Be3nbl 1 Ha 18 3Be3aHbIx uvacoB. Kak
W3BECTHO, 3BE3HBIE CYTKH (24 3BE3AHBIX Yaca) COOTBETCTBYIOT MPUMEPHO 23456M MO cpeaHemy
COJTHEUHOMY (MecTHOMY) BpeMmeHH. MHTepBan B 18 3Be3HBIX YacoB WK 3/4 3BE3IHBIX CYTOK €CTh
17457m B 1IKane MeCTHOTO (COJMHEUHOro) BpemeHH. Cle10BaTeNbHO, ONMKANUIINI 3aX0/1 3BE3/bI 2
Mpon30iaeT B 18 yacoB 57 MUHYT 110 MECTHOMY BPEMEHH B 3TOT JICHb.

1. Cucrema ouennBaHus. Perenue 3Toii 3aaun pa3zensercs Ha 1Ba OCHOBHBIX dTara, py 3TOM B
pelIeHNH YYacTHHUKAa OHU MOTYT ObITb OOBEIMHEHBI, 0€3 yKa3aHUs NMPOMEKYTOUYHBIX UHCIEHHBIX
pe3ybTaToB.

1 sran (4 0anna): ompenelneHWe MHTEpBaJa OT BOCXOAa 3Be3Abl | 1O 3axona 3Be3Abl 2 IO
3Be3HOMY BpeMeHU. Eclii yyacTHUK MmyTaeT 3axo]l 3Be3/bl C €€ BOCXOJOM U IOJIy4aeT B UTore 6
gacoB BMeCTO 18, To 3a Bech 3Tan BhICTaBIIsIeTCs 1 Oaul, mpu 3TOM CIIEAYIOLIMNA JTall, IPU yCIOBUU
€ro MPaBUIILHOTO BHITIOJHEHUS (OTBET 6459M) OlleHUBAETCS TIOTHOCTHIO.

2 sran (4 Oajuia): mepexoa OT IIKajdbl 3BE3JHOTO BPEMEHM K IIKaJle MECTHOTO BPEMEHH HU
Q)OpMYHI/IpOBKa orBera. Eciu pa3Huna 3BC3AHBIX U COJTHCYHBIX CYTOK HC YUYTCHA, U MMOJIYYCH OTBCT
19 yacoB, 3a BTOpoO# dTamn BbICTaBseTcs 1 6a.

2. YcaoBue. 30 okta6ps 2021 roma muiaHera Benepa okazanack B HaumOoublIed BOCTOYHOU
aJI0HTanMu B HeOe 3emun, a cama 3eMiisi — B HauOOJIbIIeH 3amaHoN AoHTranuu B HeOe CarypHa.
Omnpenenurte yrioBoe paccTosHue Mexay Benepoit u CaTypHoM mpu HaOMIOEHUH C 3eMJIH B 3TOT
neHb. OpOUTHI Bcex MIAHET CUUTATh KPYTOBBIMHU U JISKAIIMMU B OJJHOM IJIOCKOCTH.

2. Pemenne. 11300pa3um mosioxkeHHE BCEX TPEX TUIAHET Ha CBOMX OPOMTAaX B YKa3aHHBIN JICHB:



Bceepoccuiickas 01uMnnaaa MKOJIbHUKOB 110 acTPpOHOMMH — 2022
PernonajbHbIi 3TAN
Pemienus 3ajaHui M1 KPUTEPUH OLCHUBAHUS

11 kaacc

1. Ycaosue. B nepsblii eH» HoBoro roja, 1 susaps, Jlyna okasanach B daze Cesep T
IIOJIHOJTYHUs, OJHOBPEMEHHO Ha €€ JAMCKE HaOJMI0JaINCh MaKCUMaJlbHbIE
AuOpaluuy Mo MMPOTE K IOry M MO JOJIroTe K 3amaay, TO €CTh HaWIy4dlINM
BO3MOXHBIM 00pa3oM OBbLIM BHUIHBI YYACTKU I0XKHOTO M 3aMaHOTO TOJyIIapUi
Jlynel (cM. pUCYHOK). B Kkakyro naTy HauaBIIErocs roja MOXHO OXHIaTb
IIOJIHOE COJIHEYHOE 3aTMeHue? J[paxkoHuueckuil mecsy (Mepuoj MEXIY IBYMs
npoxoxaeHusMu JIyHbl ogHOTO y371a cBoeit opoutsl) coctapisieT 27.2122 cyTok.
bl
1. Pemenue. Ilonnas Jlyna 1 sHBaps pacronaraercsi Ha TOM K€ SKIMNTHYECKOW JOJITOTE, Ha
koTopoil CoJjHIle OKa3bIBA€TCs B KOHIE MIOHS — Hadayie uiois. Konp ckopo Makcumyma JOCTUIIIA
10kHasg auOpauus JlyHsl 1o mMpoTe, MOXHO clenaTh BbIBOA, 4To JlyHa Haxoauiach Ha
MaKCHMaJbHOM YyJIaJIEHUM K CEBEpPY OT SKJIUITUKHU, HA MOJITYTH OT BOCXOJSALIETO K HUCXOAALEMY
y3i1y opoutsl. Takum o0pa3zom, camu y3ibl OpPOUTHI — TOUKH, OKOJIO KOTOPBIX BO3MOYKHbBI 3aTMEHUS
— yjaaneHsl OT JaHHOM Touku Ha 90° BOpaBO M BIIEBO, PACMONArasich Ha y4acTKaxX SKIUNTHKH,
koTopsle ColHIle MPONHJET B KOHLIE MapTa — HayaJle anpesis U B KOHIIE CEHTS0psl — Hayalle OKTS0psI.

Kpome 3Toro, Mmakcumyma JOCTUTIIA THOpALUs MO JOATOTE K 3amaay. ITO MOKHO TPAaKTOBATh Kak
OlEpEeKEHHE OCeBOro BpamieHus JIyHbI, WAyIIEro OT 3amaja K BOCTOKY, OTHOCHTEIBHO €€
opoutansHoro nBMkeHMs. OceBoe BpaimieHne JIyHbI MPOUCXOUT PAaBHOMEPHO, a BOT OpOUTATBHOE
— HET, OHO YCKOpsieTcs BOJIM3H TepUres: U 3aMeyIsieTcs B anoree. TakuM o0pa3oM, MOXKHO CZelaTh
BbIBOJI, 4YTO HYHa Ha PUCYHKC HaXOAWUTCS Ha IIyTU OT amnoresa, rac €€ Op6I/ITaJ'II)HOC ABHUKCHUC
OTCTAJI0 OT OCEBOTO, K MEPUTEI0, TJIe OHO OYJIET €ro OroHATh. TakuM 00pa3oMm, B JaHHBIH MOMEHT
nepureii opouTsl JIyHbI HaXOAUTCS MPUMEPHO B UETBEPTU AYT'M OPOUTHI BIEPEIU €€ HBIHEIIHEIro
TIOJIOKEHHS, TO €CTh Ha JKIMNTHYECKUX JONroTax, Ha KOTopbix CoiHIEe OyJneT B CEHTsAOpe —
OKTAOpE.

Takum oOpa3om, COJIHEUHbIE 3aTMEHHUS B HAUMHAIOLIEMCS TO/Y CIIydarcs BOJIM3U PaBHOACHCTBUM,
Korja BuauMbli auamerp Comuia OyneT O1M30K K cpelHeMy 3HAaueHUIo. [I0MHBIM U3 HUX MOXKET
OBITH TO, KOTOPOE OKAXETCS OJIMIKE K TIEPHUTEI0 JIYHHOM OpOUTHI, TO €CTh OCeHHEee. J[J1s1 TOTo, 4TOOBI
MaKCHMaJIbHO TOYHO yKa3aTh JIaTy, y4TeM, YTO JIPAKOHHYECKHUU Mecsl (mepuon mpoxona JIyHsl
MHMO OJTHOTO y3JIa CBOEH OpOUTHI) MEHBIIIE TIEPHOJIa €ro 0OpaIleHus, U 3a MPEACTOSINE 9 MecsIIeB
y3JIbl CMECTSTCS HABCTpEUy JABWXEHHIO BUIMMOMY TrozoBoMmy aBwkeHuio Connua. CoigHeuHoe
3aTMEHHE CIYYUTCS B HOBOJYHUE, OT 1 sTHBaps 10 3aTMEHUS NPOUIIET 8.5 CHHOAMYECKUX MEPHOJIOB
Jlynsl unu 251 cytok. 3a 370 xe Bpems Jlyna crnenaer 9 u 1/4 060poTa OTHOCUTENBHO JIMHUH Y3JI0B
(9.25 npakOHMYECKMX MECSIEB) W OKAKETCS BOJM3M HUCXOAAmero y3ia opoutsl. [lomHoe
COJIHEYHOE 3aTMEHHE MOXKHO OKMIaTh yepe3 251 nenp nocie 1 sHBaps, To €cTh 8§ mwin 9 ceHTs0ps..
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MosxHO 0oOpaTuTh BHMMAaHHE, XOTS 3TO U HE TpeOyeTcs A pelleHus JaHHOW 3ajadu, 4yTo 8.5
cuHoguueckux MmecsueB (251.0 cyTok) 4yTh MeHbIe, yeMm 9.25 npakoHuueckux mecsien (251.7
CyTOK), TO3TOMY BO BpEMsI CEHTAOPHCKOTO HOBOJIYHHUS U 3aTMeHHUs JIyHa 4yTh HE IOMAET 10
HUCXOJSIIETO y37la CBOEM OpOWTHI, W 3aTMEHHE OyJeT HaOIIoAaThCsl B CEBEPHOM MONMYIIAPHU
Semn.

Curyanus, cMelleHHass Ha 3 JHS OTHOCHUTENBHO YCIIOBHA 3aaaud, uMena mecto B 1950 romy. 4
SIHBaps MPOMU30IILIO MOJIHOJMYHHE, COBMABILIEE ¢ MAKCHUMAJIbHON IOKHOW M 3amafHOM 3J0Hranuei
Jlynsl. [lonHoe conHeuHoe 3aTMEeHHE Habo1an0ch Ha YyKOTCKOM MOJYyOCTPOBE M MPUIIETAIOIIUX
akBaropusx 12 cenrsops 1950 rona.

1. Cucrema oueHMBaHUs.

1 3Tan (2 6amna). BeiBoa o Tom, uto Jlyna 1 ssHBaps pacniosaraercs IpuMEpPHO MOCEPETUHE MEXKTY
JBYMs y3J1laMU cBOeil opOMTHI. BbIBO MOXeET ObITH cAelaH B TEKCTOBOM U IpaMuecKOM BHUIIE.
Y4acTHUK MOXKET ONEpUPOBATH KaK MOHATUEM «y3JIa», TAK U MOHITHEM JaT U CE30HOB rojia, Korjaa
MOJKET NPOU30MTH 3aTMEHHE.

2 3ran (2 6anna). BeiBon o ToM, uto mepureil opOuThl JIyHBI HaxoIWTCS B MEpeaHE ayre ee
OpOUTHI IO OTHOUIEHHIO K €€ TEKYIEMY MOJIOKEHUIO | siHBaps. YYaCTHUK MOXET HAIKUCaTh, 4YTO OH
pacnionaraercst B 90° criepeiy, XOTs 3TO U HE SABJSETCA TOYHBIM, OLICHKA 33 3TO HE CHUYKAETCH.

3 sran (2 O6aqua). OmpexneneHue Mecsia, B KOTOpOM TMpom3oiiier 3atmenue. Oba Oamna
BBICTABJIAIOTCA, €CJIN YUACTHUK YUYUTHIBACT JIBUKCHHUC Y3JIOB JIyHHOI>'I OPGI/ITBI n AcjacT BBIBOA, YTO
3aTMEHUE CIIYYUTCS B CeHTs0pe. B ciywae aBoitHOro otBeTa (CEHTSOph WM OKTSIOpbH) WU
OJTHO3HAYHOTO OTBETa «OKTAOpH» 3Tam oueHuBaercs 1 O6amiom. [lpu ykasaHum Apyrux mecsueB
3Tan He 3aCYUTHIBAETCS, MOCIIEAYIOUINI OLEHUBACTCS, UCXO/S U3 €r0 BBINOJIHEHUS.

4 sran (2 0O0anua). OmnpeneiieHWe AaThl 3aTMEHMS, AOMYCTUMasl MOTPEIIHOCTh MPU PEUICHUU
ONMCAHHBIM BBIIIE METOJOM | JeHb. YYacTHUK JOJDKEH ONpEAETIUTbh HHTEpBal BPEMEHH 0
3aTrMeHus Kak (N-0.5) cuHommueckux mnepuonoB JIyHsl, rae N — HOMep Mecsla 3aTMEHUs (B
NpaBUIBHOM BapuanTe N=9, ommbOka B yucie N, uaymas u3 MpeablIylero 3Tana, He BIUSEeT Ha
OLIEHKY 3a 3TOT 3Tall). YYacTHUK MOET (HO He 00s3aH) CpaBHUTH €ro ¢ uHTepBajioM B (N+0.25)
JPAaKOHMYECKUX MECSIEeB, YTOObI CleaaTh BBIBOJ O TOM, 4TO JlyHa NEHCTBUTENBHO OKaXeTcs
BOMM3M y3na. OnHAKo, ecnu Jenaercs TOJbKOo pacueT uHTepBaia B (N+0.25) apakoHmdeckux
MECSIEeB, TO TAaKO€ DELICHWE CUYMUTAeTCSd HETOYHBIM, TaK KaK 3aTMEHHME MOXKET MPOM30HTH Ha
HEKOTOPOM YAaJICHUH OT y3J1a OpOUTHI, OIICHKA CHIKaeTcst Ha | Oaru.

Y4YacTHUK MOET MBITaThCS y4eCTh HEPABHOMEPHOCTh ABMKEHMs JIyHBI 1O OopOUTE BCIEACTBHE
UIUITUYHOCTH OPOUTHI. B peambHOCTH, 3TO HE BBIBOAUT OTBET U3 PAMOK MPUHATON MOTPEIIHOCTH
(1 nenn). Tem He MeHee, P MONBITKE yUeTa ITUX (PAKTOPOB BEIMYMHA JONYCTUMOIN NOTPEIIHOCTH
B PELLEHUH YYaCTHHUKA YBEINYNUBAETCA A0 3 JHEM.

Bepoamnas owubka yuacmnuka: BMECTO TIOJHOIYHHUS cuuTaeTcs, uto JlyHa pacrnosaraiach psjaom
¢ ComHnleM, B HOBOJYHHHU (JTMOO JK€ TPEIIOaraeTcs MOJTHOJIYHHE, HO Jlajee WIICTCS MOMCHT
JYHHOTO 3aTMEHHsI BMECTO COJIHeYHOro). Eciu nanbHeliee pemieHne BeaeTcs 6e3 UHBIX OIIUOOK,
TO B UTOT€ JOJHKHO MOJIYUYUTHCS, YTO 3aTMEHNE IPOU30IAET Yepe3 3 CHHOANYECKUX nepuoa JIyHsl,
TO ecTh OokoJo 30 maprta. B 3TOM ciiydae MOTryT OBITH 3aCUMTaHBI MEPBbIC JBa 3Tana PEIICHUS, a
TaK)ke BBICTaBlIeH 1 Oayul 3a mmoclieAHHI dTall, MaKCUMalbHas OlleHKa — 5 0aJlJIoB.

Bepo,qmﬁaﬂ owudKa yuacmHuka: HCBCPHasA MHTCPIIPETAA J11/16pa111/11/1 10 JOJITOTC U OIIPCACIICHUC

nojioxkeHus nepures (Ha 180° oT uctuHHOrO 3HaYeHus). Ilpu oTCyTCTBUM MHBIX OIMIMOOK YYaCTHHUK
JOJDKEH TOJyUUTh, YTO 3aTMEHME CIyUMTCS depe3 2.5 JIyHHBIX Mecsla rnocie 1 sHBaps, TO €CcTb
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okoso 15 mapra (Bo3mokeH eule HeTouHbld oTBeT 13-14 ampens). [Ipu Takom pemieHun He
3aCYMTBHIBACTCA BTOPOM 3Tam, MOCIEIHUM 3Talm 3aCUMTHIBAECTCS HAIMOJOBMHY — MaKCHMalbHas
OLIEHKa TaKkKe 5 OayIoB.

Haubonee croorcnbiii cnyuati. y9aCTHUK JeaeT 00€ ONMMCAHHBIC BBINIE ONIMOKH, Tpearoiaras, 4To
3aTMEHUE OTCTOUT Ha 1IEJI0€ YMCIIO JIYHHBIX MECSLEB OT 1 sHBaps, a Touka nepurest orcraet Ha 90°
OT Tekymiero nonoxenus JIyHsl Ha opOuTe. B 3TOM citydae Hambosee BeposiTHAs JaTa COMHEYHOTO
3aTMeHUs OyZIET OTCTOSTh Ha 9 JIYHHBIX MecsIeB OT | sHBapsi, TO €CTh 3aTMEHUE COCTOUTCS OKOJIO
27 cents0ps. XOTsS JaTa OKas3bIBaeTCs HE Tak JalleKO OT BEPHOHM, 3TO ABAXKIbI OIUOOYHOE
penieHue, Mpyu KOTOPOM HE 3aCUMTHIBAIOTCS BTOPOW W TPETHUH ITarbl, Y€TBEPTHIH MOXKET OBITh
3a4TEH TOJHKO HAIOJIOBUHY, €CIM YYACTHUK HE JeJIaeT MHBIX OIMOOK. MakcuManbHasi OlleHKa 32
pelieHue cocTaBisieT 3 Oaua.

[Ipu popmynrpoBke MPaBUIBHOTO WM YACTHYHOTO MPaBUJIBHOIO OTBETAa HA TPEThEM-UYETBEPTOM
JTanax ¢ HEeJOCTAaTKOM MJIM BOBCE 0€3 COOTBETCTBYIOMIMX OOOCHOBAHMI (TIEpPBBIC TAIbl PEIICHUS)
TPETUI 3Tall OLICHUBAETCS B COOTBETCTBHM C ONMCAHHBIMM BBIIIE KPUTEPUAMH, a 32 MEPBBIC JBa
JTarna OLEHKA BBICTABIIACTCS UCXOS U3 HANUYHSI 1 0OOCHOBAHHOCTHU MX BBIITOJHEHHUS.

2. YcaoBue. 30 oxtsa6ps 2021 roma muranera Benepa okaszamach B HawOONBIIEH BOCTOYHOM
JJMoHTaIMK B HeOe 3emun, a cama 3eMisl — B HauOoJbIlel 3amaaHoii moHranuu B HeOe CaTypHa.
Kaxkas u3 mnanet — Benepa wim CatypH — mociie 3TOro paHbllie BCTYIIUT B coeIMHEeHHE (JTF000¢€) C
Conunem B HeOe 3emMiiM M Ha CKOJIBKO BpeMeHH? OpOuTHl BCEX IUIAHET CYUTATh KPYTOBBIMH U
JISKAIIUMU B OJTHOM TUIOCKOCTH.

2. Pemnenue u cucrema onenuBanus. Cum. 3anauy 2 nis 10 knacca.

3. YcaoBme. /[IBoiiHas cucteMa COCTOMT M3 OJUHAKOBBIX 3Be3[, WACHTUYHBIX COnHLY H
oOpalnaromuxcsi Mo KpyroBsIM opOuTamM Ha paccTosHuu | a.e. apyr ot apyra. B pesynbrare
OJIU3KOTO IMpoJieTa ele OJHOM TakoW jke 3Be3/bl CHCTeMa paclanach, BCe TPU 3BE37bl HaBCErIa
MMOKUHYJU OKPECTHOCTH Apyr apyra. Omnpenenute MUHUMAJIBbHYIO CKOPOCTh TPEThEH 3BE3IIbI
OTHOCHUTEJIBHO LIEHTpa JIBOMHOM CUCTEMBI 10 COMMKEHUS.

3. Pemmienne u cucrema onennBanus. CMm. 3anauy 3 mis 10 knacca.

4. Ycaoue. Cucrema pajvOTEIECKONOB IMPOBOJAUT TOYHBIE ACTPOMETPUUYECKHE HAOIIOICHUS
JTAJIEKOT0 KBa3apa BONMU3M rallakTUYecKOro moitoca Ha HebOe. Ero kpacHoe cmemenue 0.25, oH He
MMEET TaHTEHIIMAJIHLHON CKOPOCTH OTHOCUTENBHO IeHTpa Hamed ["amakTuku. YTOOBI HCKIIIOUUTH
BJIMSIHUE JIBMDKEHHUS 3€MIIH M TIOJYUYUTh TeUOLIEHTPHYEeCKOe COOCTBEHHOE ABM)KEHUE, HAOII0ICHUS
MIPOBOJSATCS] CTPOTO C MHTEPBAJIOM B OJUH 3Be3AHBIN To/. Cuntas, yto CoJHIIE TBUKETCS BOKPYT
HEMOJIBIYKHOTO TaTaKTHYECKOT0 IIEHTPa MO KPYTOBOM TPACKTOPUU PaUycoM 8.5 KIK CO CKOPOCTHIO
230 km/c, ompenenuTe 3HaYCHHE COOCTBEHHOTO ABIDKEHHS KBa3apa, KOTOpOe OyAeT MOIy4eHO B
pe3ynbrare HaOmoAeHuN (Yrol MeXAy MU3MEPEHHBIMH TOJOKEHUSMU 00BEKTa ¢ MHTEpPBajIoM B |
3BE3IHBIN TO).

4. Pemrenne. 13 yciioBus 3aaun MOXET MOKA3aThCs, YTO COOCTBEHHOTO JIBUKEHUS y KBa3apa HET
WIA K€ OHO HACTOJIBKO Majio, YTO HE CMOXET ObIThb 3aperMCTPUPOBAHO Jla)KE€ COBPEMEHHBIMU
MOIIHBIMH aCTPOMETPUUECKUMHU CpeJICTBaMU. TeM He MeHee, pacCMOTPUM pa3iindyHble (aKTOpPHI,
KOTOpbIE MOTYT TNPUBECTH K BHMIUMBIM HM3MEHEHHUSIM HAlpaBICHUS Ha KBa3zap, M OLEHUM HX
KOJIMYECTBEHHO.
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Bo-mepBeIX, MBI MOXEM CIy4ailHO 3a0BITh O CBOWCTBax
KOCMOJIOTHYECKOTO KPAacCHOTO CMEIICHHWS M CYHUTAaTh, YTO KBa3ap
NPOCTO YyAAISeTCs MO JIMHUM OT LEHTpa Hamed [amakTuku co
CKOPOCTBIO

KBasap

V'=cz=175000 xm/c.
B cootBercTBHU € 3ak0HOM Xa0011a, pacCTOsIHUE 10 KBa3apa eCcTh
L=V/H=1.1Tnxk. I
lNanakTuyeckuit mapasiiakc KBazapa paBeH
p=r/L=7710°=1.¢".
Ecnu ™Mbl cumTaem, 4TO KBazap JIETUT OT LIEHTpa TaJaKTHKH CO
cKkopocThio V, To mpu HaOmoneHun ¢ CoNHIIA y HErO MOSBUTCS

TaHTeHITMaIbHasA CKopocTh Vr = Vp = 0.6 kM/c U COOCTBEHHOE
JIBIDKEHHUC:

ConHue

wr = Vi/L ~107"° "/ rox

Takoe CcOOCTBEHHOE JBMKCHHE HE CMOXET 3aUKCHpPOBATh HUKAKOW COBpPEMEHHBIN
aCTpPOMETPUYECKUN MpUOOp, K TOMY K€ MBI ONPEACTUIN €ro M3 HEBEePHBIX (PHU3MUecKux
cooOpaxeHuil. OHaKO, CYLIECTBYIOT U Apyrue (pakTopsl, KOTOPbIE MOTYT MPUBECTU K BUIUMOMY
JBUKEHNIO KBazapa. B uwactHocTu, CoslHIIE JBMXKETCS BOKPYT LIEHTpa ['alaKTMKHU CO CKOPOCTBIO
v=230 KkM/c. DTO IBMKCHHE BBI3BIBACT MAPANIAKTUYCCKOE CMEIIICHIE KBa3apa:

up =v/L ~ 4.410°% "/ ron

OTO «COOCTBEHHOE [BM)KEHHE» — YaCTh MapaJUIAKTUYECKOH OKPYKHOCTH, KOTOpYIO KBasap,
PacIoJIOKEHHBIN Y TaJakKTUYECKOro IMoJjiroca Ha HeOe, onuiueT 3a oauH obopor CosHIa BOKPYT
neHrpa [amakTuku. OTOT 3PQeEeKT yke CuibHee, HO TOXKE IOKa 3a IMpeaeiaaMd BO3MOXKHOCTEH
COBpeMEeHHOM acTpoMeTpun. HakoHel, noioxeHue kBazapa cMelaeTcs 3a cueT adeppaluu cBeTa:

a=v/c=7710*=158".

ITo xomy nBwxenuss ConHua BOKpYTr LeHTpa ['amakTuku abeppallmOHHOE CMELICHHE KBazapa y
rajJJakTHYeCKOro IoJitoca Ha HebOe OyneT TakkKe ONUCBHIBATh OKPYXHOCTh. COOTBETCTBYIOIIAs
YTJI0Basi CKOPOCTb COCTaBUT

a = 2mo/T = vo/r =V/re = alc = 4.4-10° "/ rop.

3nece T — mepuon BpameHuss ConHLA, @ — €ro IEHTPOCTPEMHUTENIbHOE YyCcKopeHue. Takoe
COOCTBEHHOE BM)KEHUE OOHAPYKUMO COBPEMEHHBIMH CPEICTBAMU PaIMOUHTEP(HEPOMETPUH H yKE
Ha mpejesie BO3MOXKHOCTEH ONTHYecKoi acTpomeTpuu ypoBHs Teneckona GAIA. Drtor sddekr
Ka)XyIIerocss COOCTBEHHOTO JBIDKEHHsI KBa3apoB, HE 3aBHUCAIIMKA OT pACCTOSHUA OO0 HUX,
YUUTBIBAETCS IIPU 00pabOTKE aCTPOMETPUUYECKHX JTaHHBIX.

4. Cucrema ounenuBanmsa. OLEHKAa y4YyaCTHMKA 3a pEUICHME ITOW 3aJauyd ONPEACIACTCS TEM
MEXaHU3MOM BO3HUKHOBEHHUS d(PQeKTa COOCTBEHHOTO IBUKCHUS, KOTOPBIA YKaKET YYaCTHHK, U
IIPAaBUJIBHOCTBIO OLEHKM €r0 BEIUYMHBL. ECIM y4aCTHUK yKasblBaeT Cpa3y HECKOJIBKO TaKUX
MEXaHU3MOB, OIICHHWBAETCS TOT, KOTOPHIA HaeT MakcUMainbHbIH 3¢ddekr. To ects, mpaBmibHOE
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OLICHNBAHHUEC BCINYUHBI a6eppauH0HH0ro COOCTBEHHOTO JABHXKXCHHA CaMO 110 cebe JOCTAaTOYHO JIsA
BBICTABJICHUS MAaKCUMAILHOM OIIEHKH 3a peUICHucC.

Cayuaii 1 — omeHka COOCTBEHHOTO [BIDKEHHS 3a CUET TAHTEHIMAIbHOW CKOPOCTH KBaszapa
otHocutenbHo Comuima. [TomoOHOE mpencTaBiIeHne MPOTHBOPEYUT CBOKWCTBAM KOCMOJIOTHYECKOTO
KpacHOTO CMeIlleHHs. BBINOJHEHHE TOM00HOW OIIGHKM C TMPaBHIBHBIM OTBETOM TOpSIIKA
10" "/ rox ouenmBaercs B 2 6amaa (1 Gamn 3a omeHKy paccrosHms 10 Lanakruku u | Gamr 3a
OILIEHKY CKOpOCTH). JlaHHBIE pacyeThl HE OIECHHBAIOTCS, €CIIM Jajee yYaCTHHK pacCMaTpHBAET
60.]186 AZICKBATHBIC ME€XAaHU3MBbI ITIOABJICHU A COGCTBCHHOI‘O JABUKCHUSA.

Cayyaii 2 — oleHKa COOCTBEHHOTO JBWKCHMS 3a CYET MapajulakThdeckoro cmerenus. [lpu
MPaBIWJIHOM BBIITOJTHEHUH OIICHUBAETCs B 4 0aJliIa, €CiM Janee He MPUBOIUTCS aHaIu3 abeppanuu
cBeTta. OTH 4 Gayuia packiajbIBalOTCs Mo 2 0ajuia 3a ONpeAeseHUs PAacCTOSHUS U COOCTBEHHOTO
IBIKEHUS KBa3apa. [IpoMexyTodHbIe pe3ysIbTaThl MOTYT HE BBIBOJUTHCS B UUCICHHOM BHUJIE, TOTAA
OLIEHUBAIOTCS (POPMYJIBI, IO KOTOPBHIM OHHU MOJyYaJuch. B ciydae ommOku Ha KakoM-1u0O dTare
pelIeHNs OCTAIbHBIC OICHUBAIOTCS B TIOJIHOW MEpe.

Cayuaii 3 — omeHnka abeppallMOHHOTO cMeleHus. [IpaBuiIbHOE BBITIOJIHEHHE OIIEHWUBAETCS B 8
0anoB. [Ipu 3ToM yyacTHHUKY He TpeOyeTcs BBIYMCIATH PAcCTOSHHE 10 KBaszapa. J[ocTaTO4HO
OTIpeIeNIUTh BEJIMUMHY abeppallMOHHOIO CMEIIEHHUS KBa3apa B OOIIeM HJIM YUCIEHHOM Buze (4
0ajuta, MpU YUCIEHHOM ONpEAENCHUM IOMycTHMas morpemHocts 10%) u yrioByr CKOpOCTb
cMeneHus KBazapa (4 Oaima, Takoe ke TpeOoBaHHME IO TOYHOCTH). [IpsiMoe HCmoab30BaHHE
dbopmMyIbl a/c s abeppalliOHHOTO COOCTBEHHOTO JBMKCHHS, KaK OOIIen3BeCTHOW 0e3 BhIBOAA —
TaK)Ke JI0MYCKAaeTCs U He SIBJSITCS] OCHOBAHUEM JUISI CHUKEHHSI OLIEHKU.

OnemenmapHoe HegepHoe peuieHue: BBHIBOI O TOM, YTO COOCTBEHHOE NBMXKEHHE KBazapa Oyjaer
paBHO HyJr0. JlaHHBI OTBET HE MOKET OBITh OLIEHEH BhImIe 1 Oaa.

5. YcaoBue. 3Be3na poBHO B 3 paza Oosbiie ConHIa O paanycCy, TEMIIEpAaTypa €€ MOBEPXHOCTU
10000 K. Paccrosnue 10 Hee 10 nx, BuguMas 3Be3aHas Benuuuna +1.0". Dra 3Be3ma okpyxkeHa
m1apooOpa3Hoi MBUIEBOM TyMaHHOCTBIO, YIJIOBOM nuamerp Kotopodd B HeOe 3emun paBeH 2.0".
Haiinute > dexTrBHYI0 TeMnepaTypy TyMAaHHOCTH. MeK3Be3/IHbIM MOIJIOUIEHUEM 3a MpeaeaaMu
TYMaHHOCTH NPeHeOpeyb.

5. Pemenue. OnpenenuM CBETHMOCTh 3BE3[bI Hepe3 ee paauyc R u temmeparypy 7, CpaBHUB
3Be3ny ¢ ConHileM (MHIEKC «0»):
2
R T
L=1, ~ 7 =80L,.

0 0
AOcoroTHas 3B€3/THAs BEIMYMHA 3BE3/Ibl paBHA
M= My—2.51g (L/Ly) = 0.

Tak kak paccTosinue A0 3Be31bl D paBHO 10 1k, ee BuauMas 3Be37Has BEJIWYMHA, 110 UJee, N0KHA
Obuta ObITH Taroke paBHa 0. Ho B peanbHOCTH 3Be3/1a Ha OJHY BEIMYUHY, TO ecThb B K=2.512 pa3
cnabee. CBsi3aHO ATO ¢ TeM, 4TO 3HaunTeNbHas ((K—1)/K) 9acTh U3ITydeHHS 3BE3]IbI 3a/ICPKUBACTCS
B TMBUICBOM TYMaHHOCTH. OJTO WU3IyYeHHE HArpeBaeT TYMAaHHOCTh M B KOHEYHOM HWTOTE
BBICBEUMBAETCSI B HEH, HO YK€ B HEBUAMMOM IJa3y HH(]pakpacHOM auarnazoHe. OnpenenuTthb
3¢ (deKTHBHYIO TeMIEepaTypy TyMaHHOCTH Mbl MoOxeM 1o 3akoHy Credana-bombiiMana. Pamuyc
TYMaHHOCTH paBeH
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r=D82=10a.e.=2.1410° Ry=7.1-10° R.

rze O — yrioBoi auaMeTp TyMaHHoOCTH. Ee cBetumocTs paBHa L(K—1)/K. OTcioga Mbl uMeeM:

2 4

LK-1 _ (RY(TYK=1_, (r)(z

0 0
K R)\1,) K R )\ T,

Temmneparypa TyMaHHOCTH paBHa

5. Cucrema oneHUBaHMA.

1 sran (2 6anna): OmnpenereHne CBETHMOCTH 3Be3ibl. Tpedyemas TouHocth — 5%. Ecim B
kayecTBe 3(p¢dexkTuBHON TemnepaTypsl ConHia yuyacTHuUk Oeper BeianuuHy 6000 K, wmtorosas
MOTPEIIHOCTh OKa3bIBae€TCs HECKOJbKO Oosbiied. OleHka 3a 3Tan yMeHblnaerca Ha 1 Oam,
OCTaJIbHBIE OLIEHUBAIOTCS B MOJTHOM Mepe.

2 3tan (2 6aaaa). OnpeneneHre 4acTU CBETUMOCTH 3BE3]Ibl, KOTOpas 3aJIEpKUBAETCA B IMbIJIEBOU
TYMaHHOCTH ((haKTUYECKH, ONpeeNIeHHe CBEeTUMOCTH TyMaHHOCTH). Tpebyemas TouHocTs — 10%.

3 3tan (2 6ana). Beiuncinenue paguyca TyMaHHOCTU. B mpoliecce BBIITOJIHEHUS! YHACTHUK MOXKET
CIyTaTh PAInyC C UAMETPOM, YTO J1aCT ONIMOKY B 2 pa3a Ha ATOM 3Tarne u B 1.4 paza — B UTOTOBOM
3HaUEHUW TemmepaTypel. B 3ToM ciydyae naHHBIM STalm HE 3acCUMTHIBAETCS, IOCIIEIYIOLIMM
OLICHUBAETCS UCXOS U3 TOYHOCTHU €T0 BBHITOJIHEHUSI.

4 sran (2 6aana). OnpeneneHue TemMnepaTypbl TYMAaHHOCTH. BBUIYy TOro, 4To 3aBUCHMOCTH OT
¢dakropa (K — 1)/K y temnepatypbl cnabas, a ¢akrop (R/r) y4acTHHKH IOJDKHBI ONPEAEIUTH
JOCTATOYHO TOYHO, JOMYCTUMAs MOTPEIIHOCTh COCTAaBIAET 5%.

Bosmooicnoe npubnudicennoe peuieHue: YJaCTHUK HE BBIYHCISET WJIM HEBEPHO BBIYMCISET JIOJIO
HU3JTy4YCHUA 3BC3IbI, KOTOpAasd 3aJACPKUBACTCA B TYMAaHHOCTH, U CUHHUTACT, YTO €€ CBCTUMOCTL IIO
MOPSAJKY BEJIMYMHBI MPOCTO COBMAJAET CO CBETUMOCTBIO 3BE3Abl. JTO MCKIIIOUYAET MHOXKUTENb
(K — 1)/K u3 nocnenneir popMmynbl ¥ BeCbMa HE3HAYUTEIBHO MEHSET TeMIIEpaTypy TYMaHHOCTH,
KoTopas ctaHoBuTcs paBHOM 375 K. IIpu TakoMm pelieHuU HE 3aCUUTHIBAETCS €ro BTOPOW 3Tarl,
OCTAJIBHBIC, TIPHU YCJIIOBUU BCPHOI'O BLIITOJHCHHA, OUCHHUBAKOTCSA IMOJIHOCTBIO, UTOrOBASA OLICHKA HC
MpeBBIIaeT 6 OAIIOB.

6. YcaoBue. 12 nexabps 2023 roma mpou30HAET peaKoe SBICHWE — TOKPBITHE SPKOUM 3BE3IbI
berensreiize (oo Opuona, a= 05455.2m, 0 = +7°24") acrepounom Jleona. Ilepen Bamm kapra
BUJMMOCTH 3TOTO SIBJICHMS, Ha KOTOPOH yKa3zaHa IOJIOCa BUIUMOCTU (TPaHUIBI COOTBETCTBYIOT
BHYTPEHHUM KUPHBIM JIMHUSAM) U MOMEHTBHI CEPEIMHBI MOKPHITUSA B Pa3HBIX MyHKTax 3eMJId IO
Bcemupunomy Bpemenu B muHyTax mocie lu. Cuutas opbuty JleoHbI KpyroBoi, OIICHHTE e
BHIUMYIO 3BE3/IHYIO BEJIMUYMHY B MOMEHT siBJicHUs. CunTaTh cheprueckoe arboeno JICOHsI paBHBIM
0.05, a berenwreiize — TOYeUYHBIM HCTOYHHUKOM Ha HeOe.

6. Kapra, pemienue u cucrema ouennBanusi. CMm. 3axanne 6 ais 9 kiaacca.
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