


I'TnaH

e Co3Be3ausa u spKue 3Be3abl;

 Buoumoe cytouyHoe
ABUXeHue 3Be34;

e OCHOBHbIE TOYKU, INHUU U
NOCKOCTU HebeCcHOM

cdepbl.



AcTpoHOMbLI APEeBHOCTU pa3genunu 3sesgHoe Hebo Ha co3Be3aus.
Bonblasa YyacTb co3Be3ann, HasBaHHbIX BO BpeMeHa 'vmnnapxa v
Tonemesn, nmeeT Ha3BaHUSA XXUBOTHLIX UMK repoeB MUK OB.

FMMNAPX (ok. 180 nnun 190 — 125 go H.3.), MTOJNIEMEWU Knasaun (ok. 90 — ok. 160),

J:l,peBHerpel-leCKl/IVI ACTPOHOM, ﬂ,peBHerpequKMM yqub”)],
OAWH 113 OCHOBOMONOXHWKOB aCTPOHOMUW. MOCNEaHWI KPYMHbI aCTPOHOM aHTUHHOCTM.

CocTaBun 3Be3aHbin kaTtanor u3 850 3Be3n, Coo N CHELMATTBHBIE ACTOOHOMMUYECKUE
3adukcupoBan nx ApKOCTb NPy NOMOLLIN Pya 4 P

BBEEHHOW MM LLKanbl 3BE34HbIX BEMUYNH. MHCTPYMEHTbI: acTponsiouto, apMuUnsipHyto cdepy,

Bce 3Be3abl oH pacnpegenun no 28 cossesgusiv.  TPUKBETP. Onuncan nonoxeHne 1022 3se3n.
Cuctema MNTonemes n3noxeHa B ero rmasHOM

Tpyae «Anbmarect» («Benukoe matemaTtnyeckoe
noctpoeHune actpoHomun B XIIl kHUrax») —
SHUMKIIoneann aCTpOHOMUYECKUX 3HAHU OPEBHUX.



* B Tpyoe «AnbmarecTt»
(«Benukoe
MaTemMaTnyeckoe
NOCTPOEHNE
actpoHomuun B Xll|
KHUrax», |l B. H. 3.)
OpeBHerpeyeckumn
acTpoHoM KnaBguu
[TTonemen ynomMmHaeT
48 co3Be3guin. ITO
bonbwaa Measeanua
n Manas MegBeouua,
[pakoH, Jlebeqpb,
Open, Teneu, Becbl

AP.
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« Hambonee 3amMeTHble CO3Be34UA Y MHOIMMX HApPOAOB NONY4YUnu
CBOM Ha3BaHuA. Tak, aApeBHUM crnaBsaHam bonblwana MegBeanua
npeacrtaBnsanacb B Buge Jloca nnu OneHa. YacTto KoBLWw
Bbonbwon MeaBeauubl cpaBHMBANCA C MOBO3KOWU, OTClOAa U
Ha3BaHuA 3Toro co3pe3ausa: Bos, Tenera, KonecHunuya. Mexay
Bonsbwoun Megseguueun n Manomn MegBeguuen HaxoanTcs
co3Be3aue [IpakoHa. lNo nereHae pakoH (3men) noxmwiaer
!-BOHyI-O KpacaBuuy. A KpacaBuua 3ta — 3HameHuTasa lNonapHasn

Be3aa.

e Ewe BIll B. 0O H. 3. ApeBHerpeyYyeckue aCTpoHOMbI CBenu
Ha3BaHUs co3Be3aUN B eAUHYK CUCTEMY, CBA3AHHYIO C
rpedyeckon muconornen. AT Ha3BaHUA BNocrieacTBUMN
3anMmcTBOBana eBponeuckast Hayka. loatomy Bce co3Be3aus,
coaepXkawme spkue 3ge3abl U BUAUMbIE B CpeaHUX LupoTax
CeBepHoro nonywapus 3emMnu, Nony4usiu MMeHa repoes
ApeBHerpe4vyeckux mmdoB u nereHg (Hanpumep, co3Be3aus
Llechesn, AHgpomepsl, lNeraca, MNMepcest). Ux nsobpaxeHusn
MOXHO HaUTU Ha CTapUHHbLIX 3Be34HbIX KapTax: bonblwas
MepBepguua n Manaa MegBeauua, HebecHbIN OXOTHUK OPUOH,
ronoBa 3Be3aHoro obika — Tenbua u ap.

A, K npumepy, cosBesgue Kaccumoneun, HassaHHOe B YeCTb
MVICbW-IeCKOVI Lapuvubl, benopycam npeactaBnAanocb B Buae
ABYX KOCLlOB, KOCsILLMX TpaBy. Ha coBpeMeHHbIX
aCTPOHOMMYECKUX KapTax HeT PUCYHKOB Mucpmnyeckux obpason
CO3Be34UUN, HO COXpPaHeHbl UX ApeBHUEe Ha3BaHUA.



B 6e306na4Hyo n 6e3nyHHyI0
HOYb BAANM OT HacerieHHbIX NYHKTOBHA HebocBoae
MOXHO pa3nununtb okono 3000 3Be3A.
Bca HebecHas chepa comepxut okono 6000 3Be3n, BUANMbIX
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3Be3aHoe Hebo B panoHe co3Be3anst BosHnuero



TbicAYM neT Ha3aa ApPKune 3pe3abl yCqZiIOBHO COeaAUNHUIIN

B ourypbl, KOTOpble Ha3Bann co3Be3auaMmn
Jonzoe epemsi nod cozee3dueM rnoHuUMasnu 2epyrnny 3ee30

Co3Be3gua "3meeHocel" n "3mea" 13 atnaca Pnemcrtmaa.



PparmeHT atnaca A. Llennapuyca c
n3oopaxeHnem co3Be3aun




N3o0bpakeHnsa co3Be3anm
N3 cTapuHHoro atnaca [ esenus
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Co3Be3aue Kaccuoneun
B npeacTaBfieHUn
GenopycoB

Co3Be3aune Kaccuoneun.
'paBlOpa n3 atnaca
Ana NeBenusa



Cenyac nop cosBes3gveM MOHMMAKOT y4acTOK HebGecHou cephbl,
rpaHuLbl KOTOPOro onpeaeneHbl cneunanbHbIM peleHuem
MexayHapogHoro actpoHomu4yeckoro corosa (MAC).

Bcero Ha HeGecHou cchepe — 88 cosBesaun.
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B 1603 roay WoraHH banep Ha4van o6o03Ha4aTb ApKue 3Be3abl
Kaxgoro cosse3ansa OykBamu rpe4vyeckoro ancaBuTa:
a (anbda), B (beta), y (ramma), & (aensra) n Tak ganee,
B nopsake yobiBaHUA UX brnecka.
3TN 0603HaYEeHUA UCMOSb3YHOTCA A0 CUX Nop.




Hap ropn3oHTOM Ha sICHOM 3Be3AHOM Heb6e HeBOOpPYXEeHHbIM
rmasom MoxHo yBuaetb okono 3000 sge3a. OHM pa3nunyaroTca no
cBOeMy Onecky: ogHU 3aMeTHbI cpa3y, Apyrve egBa pasfnMyiuMbl.
NMoaTtomy ele Bo |l Beke Ao H. 3. Tunnapx, oanH U3
OCHOBOMNOJIOXXKHUKOB aCTPOHOMMUM, BBEJ1 YCITOBHYIO LUKany
3Be3AHbIX BennyiuH. Camble sipKkue 3Be3abl ObInn OTHECEHbI K 1-U
Benn4nHe, criepgytowme no bnecky (cnabee npumepHo B 2,5 pasa)
CYMTaKOTCH 3Be3gamMm 2-1U 3Be3gHOMU BeJIMYNHbI, a CaMble cna6b|e
BUAUMbBIE TONbKO B 0€3NyHHYH HOUYb, — 3Be3gamMu 6-U BerIMYUHDL.

Ha 3Be3gHOM HebOe ApKux 3Be3a 1-v 3Be3gHOU BeNMMYMHbI — BCero
12. Ha Tepputopumn Pecnyonuku benapycb AOCTYNHbI
Ha6bnaeHnam 10 n3 Hux.

MHorum sipKkum 3Be3gam ApeBHerpeyvyeckme u apabckne aCTpoHOMbI
Aanuv Ha3BaHuA: Bera, Cupuyc, Kanenna, Anstamp, Purenb,
AnbpebapaH un ap. B nanbHenwem sipkme 3Be3abl B cO3Be3OUAX
cTtanu obo3HavyaTb OykBamMu rpedeckoro andaBuTta, Kak npaBuno,
no mepe yobiBaHua nx ornecka. C 1603 r. gencreyeTt npeanoxeHHas
HemMmeLuKnm actpoHomoMm UoraHHom Bbanepom cucrtema
o6o3Ha4yeHu 3Be3n. B cucteme bamnepa HazBaHUue 3Be3abl
COCTOMT U3 ABYX YacTeun: U3 Ha3BaHUSA CO3Be3aUSA, KOTOPOMY
NnpuHaanNexuT 3Be3aa, u 6ykBbl rpedyeckoro andasuta. lNMpu atom
nepBasi OykBa rpe4yeckoro ancgaButa o COOTBETCTBYEeT caMom
SAPKOU 3Be3ae B co3Be3auun, 3 — BTOpOU no Gnecky 3sesge U T. A.
Hanpumep, Peryn — a JlIbBa — 3T0 camas sipKas 3Be3fa B
co3Be3aum JlbBa, [leHeb6ona — B JIbBa — BTOpasa no 6rnecky
3Be34a B 3TOM CO3Be3auMN.



Buaumbin rogoson nytb ConHua npoxoguT Yepes TpuHaguaTbe Co3Be3aun, HaumHas oT
TOYKN BECEHHETO PaBHOOEHCTBUS:
OBeH, Teneuy, bnnsHeusbl, Pak, Jles, [eBa, Becbl, CkopnuoH, 3meeHocel, CTpeneu,
Kosepor, Bogornen, PoiObl.
[Mo gpeBHEN TpagMUMK TOSMbKO ABEHAAUATb U3 HUX Ha3bIBAOTCSA 300uakasibHbIMU.
CosBesane 3meeHocLa K 3ogmnakarnbHbIM CO3BE3AUSAM HE NPUYNCTIAIOT.

HaigaHue 3naK HaigaHue
co3Be3aus co3Be3aus

DESDETS




3o0anakarnbHble co3Be3ans.
KHuUra cMumBoIioB.




MeHee sipkue co3Be3ausa ObIfIM Ha3BaHbl eBPONENCKUMU
actpoHomamu B XVI—XVIII BB. Bce co3Be3ausa KOxHoro
nonywapwus (Heemanmbie B EBpone) nony4unnu HassaHuA B
anoxy Benukux reorpanyeckmx oTKpbITUN, KOrgaa eBponenubl
Ha4yanu oceBamBaTb HoBbIu cBeT (AMepuKy).

OaHako ¢ Te4eHnemM BPeMeHU CNnoXxurnacb HenpocTtas cutyauus
— B pa3HbIX CTPaHaxX UCMNOSb30BasfiMCb pPa3fiuyHble KapTbl
co3Be3ann. Bo3Hukna Heob6xoauMocTb YHUDULUPOBATb
pa3aeneHue 3Be3gHoro Heba. OKOHYaTeNnbLHOEe YUCNOo U
rpaHuubl co3Be3ann Obinu onpeaeneHsbl Ha | cbe3fe
MexayHapogHoro actpoHomMmm4yeckoro coro3a B 1922 r. Bes
cchepuyeckas NOBEPXHOCTb 3Be34HOro Heba Obina ycrioBHO
pa3gerneHa Ha 88 co3Be3aum.

B HacTosilwee Bpemsa noa co3Be3guemM NOHUMAEeTCH y4acToK
3Be34HOro Heba ¢ xapakTepHoOM HabnrogaeMmoun rpynnMpPoOBKOU
3Be3n. ATV Nnowaaku-co3Be3anua HOCAT Ha3BaHUA NMbO
ApeBHerpe4yeckux co3se3gun, KOTopble Haxoaunucb (Mnu
HaxoAasTCsl) B rpaHULIaX COBPEeMEHHbIX, MO0 Ha3BaHus,
NPUCBOEHHble eBponenCcKUMM acTpoHomamu. Ans o6neryeHus
3anoMMHaHUA U NOMUCKa co3Be3ann B y4eOHMKax no
aCTPOHOMMUU U aCTPOHOMUYECKUX aTNacax ApKue 3Be3abl,
cocTaBnsilowme co3Be3aus, coeanHeHbl YCNOBHbLIMU JIMHUAMU
B Y3HaBaeMble Ha Hebe durypbl. Co3Be3aus, 3Be30bl KOTOPbIX
oOpa3yloT nerko BbigensemMyro Ha 3Be3gHomM hoHe
KOH(pUrypauuro, UnNm te, KOTOpble coaepXxaTt sApKue 3Be3abl,
OTHOCSHATCSH K rMaBHbIM CO3Be34UAM.



Cawmble APKne 3Be3abl UMEKOT COBCTBEHHbIE Ha3BaHUS
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U3o0OpaxeHue cosse3ans
OpuoH un3
«YpaHomeTtpumn» banepa

'vnnapx



* [1lo mepe pa3BuTus
naykv U B CBA3U C
n3oobpeteHuem
Teneckonos
KONMnM4ecTBO
nccnepyembix 3Bes3q
BCe yYBeJNiMinBarnoch.
Insa nx obosHavyeHus
y>Ke He XBaTario OyKkB,
rpe4yeckoro andaBsuTa.
U Toraa 3Be3abl =3
Havyanu obo3Ha4vaTb 2
NTAaTUHCKNMUN OyKBaMM.

Koraa xxe 3aKOHYUINUCHL

U OHU, 3Be3Abl cTanu PecnekTop c anameTpom rmaBHoOro

0003HaYaTb LlMCbpaMVI 3epkana 6 m. CneuunanbHas
actpocunanyeckas obcepBaTopus

(HaanMep! 61 Poccunckon AH. CeBepHbIn

J'Ie6e.qb). KaBkas.




[1o n3obpeteHnst komnaca 3Be3abl OblfIN OCHOBHBIMU OPUEHTUPAMU: UMEHHO MO HUM
OpeBHME NyTewweCTBEHHUKN U MOPEXOAbl HAXOAUNU HY>XXHOE HanpasrieHue.
AcTpoHaBurauma (opneHTMpoBaHme o 3Bes3agam) coxpaHura cBoe 3HadeHne 1 B Hall
BEK KOCMUYECKUA W aTOMHOW 3HEPTruu.

OHa Heobxoguma onsa WTypMaHOB M KOCMOHABTOB, KarnMTtaHoOB U NMUITOTOB.
HaBuraymMoHHbIMW Ha3bIBAKOT 25 Apvyanlumnx 3Be3A,

C NOMOLLbIO KOTOPbIX ONpeaensatnT MeCTOHaxXoXaeHne kopabns.
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Camas n3BecTHas rpynna 3Besn B CeBEpPHOM nonyLapum —
kKoBL bonblwon MegseauLbl

<
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dekpa Mepak



CosBe3gune bonblion MeaseaunLbl MOXET CRYXXUTb XOPOLUMM MOMOLLHUKOM
AN 3anoMnHaHus sipYanwmnx 3sesn CesepHOro nonyLapus
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UHTepecHO, YTO:

v’ Tornbko 8 58 co3se3dusix camble sipkue 38e30bl Ha3bigaromces a (anbga).
B 13 co3ee3dusix caMble sipkue 38e30bl — 3 (bema),
a 8 HeKomopbix Opyaux — U dpyaue byKebl epedyecKkoz20 arihaguma.

v’ Cambie bonbwue pasamepbl umeem co3eesoue [udpa
(1303 keadpamHbix epadyca).

v’ Cambie MmaneHbKue pasmepb! umeem co3eesoue FHOxHbit Kpecm
(68 keaOpamHbIx 2padycos).

v’ Cambie bornbuwue pasmepb! U3 8UOUMbIX 8 CE8EPHOM roflywapuu umeem
co3gesoue bornbwas Medseduua (1280 keadpamHbix epadycos).

v Camoe borbuwoe 4Yucrio 38e30 sp4ye 8mopol 38e30HOU 8e€/TUHUHBI COOepPXXUM
co3ge3due OpuoH — 5 38€e30.

v Camoe borbwoe Koru4ecmeo 38e30 sipye Yyemeepmou 38e30HOU 8€/TUYUHbI
cooepxxum co3ge3oue bornbwas Medseduua — 19 38e30.



Buanmoe cyTo4dHoe
NBMXEeHne 3Be3n
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 pun HabnoaeHUn 3Be3HOro Heba Ha NPOTAXKEHUU
OA4HOro-ABYyX 4YacoB Mbl yoexxgaeMcsi B TOM, UTO OHO
BpallaeTCcsa KaK eOnHoOe Lenoe TakuMm obpasom, 4YTto C
OOHOU CTOPOHbI 3Be3a4bl NOAHMMAIOTCSH, a C Apyroun
— onyckarTcsa. Ana Hac, xXuteneun CeBepHoOro
nonywapus, 3ge3abl NOAHUMAKTCA C BOCTOYHOMU
YyacTU ropu3oHTa U cmMmeLlaroTcAa BrnpaBo. [lanee oHu
AOCTUralroT HauBbICLLEro NoJsI0XKeHus1 B FOXKHOU 4YacTu
HebGa M 3aTeM ONyCKalrTCA B 3anagHOU YacTu
ropu3oHTa. B TeyeHue cyTok 3Be3gHoe Hebo co
BCEeMM HaxoasiLLMMMNCS HA HEM CBeTUnamu
coBepLuaeT oauH obopoT. Takmm obpasom, BUOMMoe
CyTO4YHOE€ BpalleHue 3Be3aHOoro Heba npomcxoauT C
BOCTOKAa Ha 3anag, ecfiv CTOAATb JINLIOM K 10Ty, T. €. NOo
4yacoBOW CTperike.



B ceBepHOM YyacTtu Heba '
MOXHO OTbIcKaTb [MonsapHylo =
3Be3ay. Kaxercs, 4To BCe Hee
BpallaeTca BOKpyr Hee. Ha "
caMOM Xe gene BOKpYr cBoeu
ocu BpaLyaeTcsa 3eMns c
3anaga Ha BOCTOK, a BeCb i
HebocBoOA BpalwaeTcs B LR
obpaTHOM HanpaBrfieHUU C S
BOCTOKa Ha 3anapg. lNonapHas
3Be34a Ana AaHHOM
MECTHOCTMN OCTaeTCH MNOYTH
HenoABWXXHOU U HA OOHOU U
TOMU Xe BbICOTe Hapg
ropusoHToM. O4yeBMAHO, 4YTO
CYyTOYHOE ABUXeHue 3Be3a
(cBeTnn) — Habnopgaemoe
KaXyLieecs fABrieHne
BpalleHna HebecHOro ceoaa
— OTpaxaeT AenCTBUTeNIbHOoe
BpalleHMne 3eMHOro Lapa
BOKPVYI OCMU.
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3Be3abl, cocTaBsnaowme Koslw bonblon Measeauusbl,

B MPOCTPAHCTBE pacnonoXeHbl O4eHb Janeko Apyr oT gpyra
N HUKAKOW rpaBUTALIMOHHO CBSI3@aHHOW rpynrbl HE 0bpasyloT

100 50 0 nc




SVMHUI TPEYrONbHUK COCTaBNSAIOT

sipyaviune 3se3abl OpUOoHa,

Bonbworo lNca n Manoro lNca.
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CEBEPHOE MNMONYLWAPWE

 Tak BbIrMAOUT
3Be3adHbI aTnac

CEeBEpHOro
nonyLapus




N3meHeHne 3Be3gHoro Heba

B TeueHme cyToK BMO 3BE3QHOMO
Heba MeHdaeTcda. Ham kaxeTtca, 4YTo OHO

BpallaeTcs C BOCTOKa Ha 3anag.
O4yeBMOHO, YTO 3TO Kaxyuleecd

BpalleHne HebocBoga. B pgeucrtBurternb-
HOCTM OHO OTpaXaeT BpalleHune 3emnu
BOKPYr CBOEWN OCHW.

cm. crneoyrowuu cpaun:03.ppt



OCHOBHbIE TOYKMU,
JIMHUN N NJTOCKOCTU
HebecHoW cdepbl.



OCHOBHbIE TOYKU, JTUHUN U
NOCKOCTN HEDeCHON cdpepsl

- HebecHas cepa;
- OTBECHas (BepTuKanbHaga NnMHnUS);
- 3€HUT, HAaup;
- UICTUHHBIN (MaTeMaTUYEeCKUIN) TOPU3OHT;
- BEpTUKanbHbIW KPYr (BepTUKar cBeTuna);
- OCb MUpa, HOXXHbIX NOMKC, CEBEPHbIN NOMOC MUPA,;
- KPYr CKITOHEHUS, CYTOYHaaA napansnens;
- HeBeCHbIN MepuamnaH, TOYKN ceBepa, tora, 3anaga, BOCTOKa;
- nonygeHHas NMNHNS;
- IKAMNTUKA



HebecHasi cghepa — 310 Boobpakaemasa cdpepa CKornb yrogHo
bonbLoro paguyca, B LLEHTPE KOTOPOM HaxoauTcsa HabnogaTens.

Ha HebecHyto chepy

4 A + + NpoeLnpyrTca 38e3abl,

Z;, / ConHue, JlyHa, nnaHeThbl.

| ~ % ,
+ + \ / +
\/ o o
| * + CBoucTtea HebecHon cepbl:
£ %
+ : TES 4 * LEeHTp HebecHon copepbl

BblbMpaeTcs NpPon3BOSIbHO.
[1na kaxgoro Habnogarensa —
CBOW UEHTP, a Habntogarenen
MOXET ObITb MHOIO.

* YITI0BblE U3MepPEHUA Ha cdepe
/ He 3aBUCAT OT ee paaunyca.



3Be3abl, cocTaBsnaowme Koslw bonblon Measeauusbl,

B MPOCTPAHCTBE pacnonoXeHbl O4eHb Janeko Apyr oT gpyra
N HUKaKOW CBSI3@aHHOW rpynrbl HEe 0bpasyloT
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OmeecHasi JITUHUSsI NepeceKkaeT NOBEPXHOCTb HEBGeCHOW cdepbl B ABYX TOYKaX:
B BEpXHEN Z — 3eHuUme W B HWXHen Z' — Hadupe.

Z 3eHur

NNOCKOCTs Mpu3oHTa




NnockocTtb, Npoxoaswan Yyepes LeHTp HedbecHoun chepbl U
nepneHAuKynspHass OTBECHOU NMMHUN Ha3biBaeTCcs
MamemMamu4ecKuM (UCMUHHbIM) 20PU30HMOM.

NNOCKOCTL rOpU3oHTa



Habniogaemoe cyTodHOE BpalleHne HebecHom cpepbl — KaxyLeeca siBfeHune,
oTpaxkaroulee 0eNCTBUTESTbHOE BpaLlleHMe 3eMHOro Lapa BOKPYr OCMW.

BpalieHne 3emnu BbI3biBaeT Y HabnogaTens Unno3uno BpaleHns HebecHow caepbi.

ITrobon HabntogaTens BUAUT NULLb MOSMTOBUHY
HebecHon cpepbl, Apyrasi MONOBMHA OT HEro
3aCIOHSAETCHA 3EMHbIM LLAPOM.

3Be3bl B TeYEHNE CYTOK OMUCHLIBAKOT KPYrn BpalueHne 3Be3gHoro Heba B TeHeHME CYTOK.
C UeHTpoM Heaaneko ot NonapHon 3Be3abl. O6cepBatopusa B MayHa-Kea, NaBann.



Bonbluon Kpyr HebecHon cpepbl, NPOXOAALLNN Yepe3 3EHUT, CEBEPHbIN MOSIOC
MUpa, Hagup U OXKHbBIW MOSIOC MMpa Ha3blBaeTcd HEOECHbIM MepuanaHom

7 [1nockocTn maTemMaTu4eckoro
ropusoHTa n HebecHoro
MepuamnaHa nepecekarTcs no

2 A npsamon NS, HasblBaemom
MEDAONAH nonyaeHHoM NMHNEN (8 amom
HaripasneHuu ombépacsiearom
meHb ripedmemsl, oceeuw,aemMble
CorHuem, 8 rosid0eHs).

CepepHbIA
nonwec p
MUpa

Touyka N — To4ka cesepa.

Toyka S — To4ka rora.



Ocb BMOMMOro BpauleHust HebecHoun cepbl HasblBaeTCA OCbO MUpa.
Ocb Mupa nepecekaeT HebecHyto cdepy B Toukax P u P' — nonrocax mupa.

5 EHUT
CeBepHuil nonkc ., S

p!
HO%HBIW Nonce

Haawp 7!



HebecHasi cdpepa

Puc. 12. HebecHasa coepa:

O — ueHTp HebecHom chepbl (MecTo
HaxoxaeHuna Habnwoparens); P, — Ce-
BEPHbIA NOMIOC Mupa; Ps — KOXHbI
nontoc wmupa; PyPs — oCb Mu-
pa (nonspHas ocb); Z — 3eHuT:
Z' — Hagwp; E — Boctok; W — 3a-
nag; N — cesep; S — ior; Q — Bepx-
HAS  To4yka HebecHoro akeaTopa;
Q' — HMXHAA TO4Yka HEeBEeCHOro 3k-
BaTopa; ZZ' — BepTuKanbHas NUHUSN;
PyMPs — xpyr cknovenusi; NS — no-
nyaeHHaa nuHua; M — ceBeTtuno Ha
HebecHol coepe




Bupa 3B€3aHOro Heba 3aBUCUT OT LUMPOTLI MecTa HabnaeHus.

HA CEB. NOJIKOCE, 90°C HA 3KBATOPE, 0° Ha 40°10. L.

d_‘ b '
1#

K FOPHU3OHT //

HebecHbin

rOPHU3OHT

Ha nontocax 3emnun BuaHa TONbKO NonoBuHa HebecHow cadepbi.

Ha akBaTtope 3emnu B Te4eHne roga MoXHO YBUAETb BCe CO3BE3AVS.

B cpegHux WKMpoTax YacTb 3BE3 ABMAOTCA He3axoasALWmMMKY, YacTb — HEBOCXOAALLIMMN,
ocTanbHble BOCXOAAT U 3aXOAAT KaXable CYTKU.




HeGecHbIM 3KBaTOpOM Ha3biBaeTCs OOSNbLUOM KPYT,
neprneHANKYNSPHbIA OCU MUpa.

CepepHbI
nonwec p -~
MUpa &

AN

HebegtHbI

il HebGecHbIn akBaTop
EMaTHYECKNK

W u N TOPUZ0HT . nepecekaeTcs ¢
\ / 13anag™ | MaTeMaTUn4eCKMm
y ' N\ 3 FOPU3OHTOM B TOYKax
¥ : Ocb Mupa / BocToKka E v 3anapga W.
; l .-"'.l"
: " KDKHEIA
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TOuKa BeCeHHero pasHoOAeHCTBuA
o Obrvext HebecHbm 3kBaTop







Bonbluon Kpyr HebecHon cpepbl, NPOXOAALLNN Yepe3 3EHUT, CEBEPHbIN MOSIOC
MUpa, Hagup U OXKHbBIW MOSIOC MMpa Ha3blBaeTcd HEOECHbIM MepuanaHom

7 [1nockocTn maTemMaTu4eckoro
ropusoHTa n HebecHoro
MepuamnaHa nepecekarTcs no

2 A npsamon NS, HasblBaemom
MEDAONAH nonyaeHHoM NMHNEN (8 amom
HaripasneHuu ombépacsiearom
meHb ripedmemsl, oceeuw,aemMble
CorHuem, 8 rosid0eHs).

CepepHbIA
nonwec p
MUpa

Touyka N — To4ka cesepa.

Toyka S — To4ka rora.



[TonoxeHne cBeTun Ha HebecHown cpepe onpenensieTcs
9KBaTOpUasrbHbIMMN KoopanHaTamMmm

Kpyr cknoHeHnsa — OonbLLIOWN Kpyr
HebecHoW cdpepbl, NPOXOAALLNN
Yyepes nontcbl Mupa n Habngaemoe
CBETWUIO.

CyTo4yHas napansnernb — Marbli Kpyr
HebBecHoM cpepsbl, NPOXoasLLnn
Yepes MNosiCbl MMpa 1 CBETUNO.

CknoHeHue ceeTuna (5) — yrnoeoe \ | a
PaCCTOsIHME OT MIIOCKOCTU HeBeCHOro Yok '.‘
aKBaTOpa, U3MepeHHoe BAOMb Kpyra secenrero \_\
CKJ—IOHeHMﬂ lp. DAaBHOOEHCTBUA _L_‘_
. | p'

[Mpssmoe BocxoxaeHue (a) — yrnoBoe
pPacCTOSAHME OTCYUTAHHOE OT TOYKU
BECEHHEro paBHOAEHCTBUA BOOIb JKBaTtopuarnbHasa cMctema KoopanHat
HebeCHOro aKkBaTopa B CTOPOHY,

NPOTMBOMOSIOXKHYHO CYTOYHOMY

BpaLleHno HebecHom capepbl.



SKNUNTUKa — BUOMMbIN FOAOBOM NYTb LIEHTPA COMTHEYHOro AMcka rno HebecHom cepe.
[MepemelueHne CosHua no SKMMNTUKE Bbi3BaHO roAoBbIM ABMXeHUeEM 3emnn Bokpyr ConHua.

LleHTp comnHe4yHoro ancka nepecekaeT HeGECHbIV 3KBATOP [Ba pasa B rody — B MapTe U B CeHTAbpe.

Heé\bHuﬁ
JKBATON

B3anmMHoe pacnonoxeHne HebecHOro akBaTopa 1 SKIMNTUKK



OKNMUNTUKA

 Buanmbiv rogoBon NyTb
ConHua
cpeau 3Be3[ Ha3blBaeTCs
3KNNUNTUKOMN.
B nrockocTn 3KNMMNTUKK
NeXuT nyTb
3emnu Bokpyr CornHua, T. e.
ee opbuta. OHa HaKIoHeHa K
HebeCcHOMY 3KBaTOpy noAa
yrrnom 23° 26' n nepecekaer
ero B TOYKax BECEHHEro
(Teneu, OKoOmo
21 mapTta) n oceHHero (Bechl,
OKOJ10 23 CeHTHAbpS




[ NaBHble BbIBOAbI

Co3Be3ane — y4yacToK Heba ¢ xapaKTepHOMU
HabngaemMou rpynnUpoBKON 3Be3a U Apyrux
NOCTOAHHO HaXOAALNXCA B HEM aCTPOHOMUYECKNX
00BbEeKTOB, BblAeNeHHbIU Ansa yaoocrtsa
OPUEHTUPOBKU U HabNoaeHUA 3Be3.

LLikana 3Be34HbIX BeNIM4YMH, NpeasioXXeHHas
f'Mnnapxom, NO3BONSAET pa3nnyaTb 3Be34bl No
cBoeMy Ornecky.

Habniopgaemoe cyToyHoe AoBUXXeHUe 3Be3M ABNAeTCA
oTpaXeHuem AeUCTBUTENIbHOro BpalweHnsa 3eMnu
BOKpPYr CBOEU OCM.

HebecHan chepa — BooOpaxaemasn cepa
NPOU3BONLHOIO paanyca ¢ LeHTPOM B BbiIOpaHHOMU
TOYKe NpOoCTpPaHCTBA.

Buoumbin rogosou nytbe ConHua cpeau 3Besa
Ha3blBaeTCH 3KNMUMNTUKOMN.



3agaHus
[loaroToBUTL
cooOLLEeHnsd O
Co3Be3aunsx



