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BOSHI/IKHOBEHI/IE HASBAHI/IVI COSBES,EI,I/II/I

B ,El,peBHOCTI/I noan MbICNEHHO o6beu,|/|H|/|n|/| 3Be3,u,b| B OnpeaerieHHble q)mrypbl (co3ee3gusi),
KOTOPbIM u,anvl nMeHa repoeB rpequKmx MI/ICbOB N nereHa, a Takxke Mmcbmqecmx CYyLLEeCTB
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cosBE3IMA .

Co3Be3aus - onpeaerneHHble y4acTKn 3BE3AHOro Heba, pasgeneHHble Mexay coboun rpaHmuamMmu.
Bcero — 88 cosse3gun.
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CO3BESOME BOMbLION MEOBEANLLI




Bce 3B€30bl, BUOUMbIE HA HEDE HEBOOPYXKEHHLIM rnasom, 'mnnapx 8o |l B. oo H.
9. pasgenun Ha WecCTb 3BE34HbIX BEMUYMH.

Cawmble apkune (nx Ha Hebe meHee 20) - 3B€34bl NEPBON BESTNYUNHBI.
EOBa pasnnymmblie HEBOOPYKEHHbLIM IMa3oM — 3Be3bl LUeCTON BENTNYNHbI

B kaxxgom co3Be3gnn 3B€34bl 0003HaYaroTca DykBaMmun rpevyeckoro
andaBuTa, Kak npaBumo, B nopsake yobIBaHUA UX SSPKOCTN.

Haunbonee sapkasi B 93ToM co3Be3anun 3Be3ga obo3HavyaeTcs bykson q,
BTOpas Nno sSipKoOCTM — B U T. A.



PEYECKUM ANGABAT.

o — aJib(a
B — Oera

Yy — ramma
O — J1eJibTa

& — SIICUJIOH
Q — JA3CTAa

N — 3Ta

L — TITA

1 — UOTA

K — Karna
A — J1AMOa

1 — MM (M10)

V — HIO (HKN)

¢ — KCH

O — OMMKpPOH
T — I«

p — po

C — CUrma

T~ Jay

@ — UICWUJIOH
¢ — pw

X — AN

\y — IICH

W — OMCra



COSBESMVIE BOMIbIION MEABEANL!
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HABAHWA3BE3L .

[MpmepHo 300 3BE34 Nony4nnn cobCTBEHHbLIE MMEHA apabCKoro U rpevyeckoro NPONCXOXAEHUS.
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HASBAHMA 3BE3S

CpegHaa 3Be3na B pydke koslwa bonblon Megseanubl — Muuap, no-apabcku - «KOHbY.
Pagom ¢ Myyapom MOXHO BMAETL Donee crnabyto 3Be3ay YeTBEPTOWN BENMUUUHBI - ANbKOP — «BCaHUKY.
[To aTOM 3BE34E NPOBEPSNN KAYECTBO 3pEHNS Y apabCKnx BOMHOB HECKOSIbKO BEKOB Ha3aj.
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HAXOXOEHVE HA HEBE MOMSIPHOM 3BE3ABI

[Mo koBwy bonblion Megseaunubl MOXXHO HauTu lNondapHyto 3se3ay — a Manon Megseauupbi.

e . “
Manasi [TonsapHasa — 3Be3ga BTOPOW

\
~%a MenBep,Mu.a BEMWYMHbI 11 B YNCTO CaMbiX
: ApKMX 3B€3 Heba He BXOauT.
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OCBEIUEHHOCTb 3BE3/1bl 1 3BESAHBIE BEMMUMH

B dCTPOHOMUN O5A 0003Ha4YeHNs OCBELLLEHHOCTH NCnoJib3dyeTcd TepMnUH «bnecky, a N3MeEPAETCAH OHa B
3BE3HbIX BENMNYMHAX.
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OCBEWEHHOCTb 3BE3/ibI M 3BESAHBIE BEAUMHBI

3Be3a nepBoun BeNU4YNHbI B 2,512 pasa ap4ye 3Be34bl BTOPOUN BENUYNHDI.
EcTb 3BE34bl HYNIEBOW BENUYUHBI, X bneck B 2,512 pasa bonblue, YeMm y 3BE3[ NEPBON BENUYNHDI.
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OCBELUEHHOCTb 3BE3[bl Y 3BES[HLIE BEAUUMHBI

Camas apkasi 3Be3ga Ho4Horo Heba — Cupuyc (a bonblioro lca) nonyduna otTpuuaTenbHyo 3BE3AHYIO
BENNYMHY -1,5.

Hro-
BOCTOK

CeEBEPO-BOCTOK

BOCTOK
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HeBooOpyXeHHbLIM rna3om Ha BceM Hebe MOXXHO BMAETL NpumepHo 6000 3BE3A.
Mbl BUOMM NALLBb NOMOBUHY U3 HUX, MOTOMY YTO APYryto NOMOBUHY 3BE3AHOro Heba 3akpbiBaeT OT Hac 3eMn4.
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KAXKYLIEECST BPAWEHIIE 3BESHOMO HEBA

OaHun 3BE3bI NOABMATCA U3-3a TOPU3OHTa (BOCXOAAT) B BOCTOMHOM YacTu 3BE3AHOro Heba, Apyrme HaxogaTcs
BbICOKO Ha[ rofioBou, a TPETbU CKPbIBAKOTCS 3a rOPU3OHTOM B 3anagHOM CTOPOHE (3axoasT).
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KaxyLleecs BpalleHne 3BE3AHOrO Heba BbI3BaHO BpallleHUeM 3emMnw.



KA)KyLU,EECFl BPALLI,EHI/IE SBEB,EI,HOFO HEEA

Ha cHumMKke |<a>|<,u,a;| 3Be3qa ocTaBuna CBOW crieq B BUAeE uyrm OKPY>XHOCTWU. ODLLNKM LIEHTP BCEX p,yr HaxoauTcs
Henoganeky ot lNonsipHon 3Be3abl. Toyka B KOTOPYHO HanpasneHa ocb BpaweHns 3eMrnn Ha3blBaeTCs
CeBepHbIn Nonc Mupa.




KAKYLLIEECSA BPALIEHVE 3BESOHOTO HEBA

Ecnu 6kl yganock cpoTtorpadumpoBatb NyTu 3Be34 Ha HEGEe 3a CyTKU, TO Ha dooTorpadum nonyvmnnmcb
Obl NOsHbIE OKPYXXHOCTU - 360°. CyTKM — 3TO Nepuog NosiHoro obopoTta 3eMsin BOKPYr CBOEN OCM.
3a yac 3emns nosepHeTcd Ha 1/24 4aCcTb OKPYXXHOCTH, T.€. Ha 15°.




CACTEMBL = =

.. A L1/

[TonoxeHne To4Kkn Ha 3emne 0gHO3Ha4YHO [TonoxeHne ceeTuna Ha Hebe OgHO3HA4YHO
onpegenseTcsa reorpadon4eckumMmn KoopanHatamm — onpenensieTcs aKkBaTtopuaribHbIMU KoopaMHaTaMu
agonroton (A) v wupoTon (). — NPSIMbIM BOCXOXAEHMEM (A) U CKNOHEHMEM (O)




SKBATOPVIAﬂbeIE KOOP,EI,VIHATI:I

SKBaTopmaanble KOOpLI,I/IHaTbI aHanoMYHbI reorpacbmquKMM KOOpJJ,I/IHaTaM (reorpacbmquKaﬂ LUI/IpOTa N QosnroTa
— COOTBETCTBEHHO CKITOHEHME U NPSIMOE BOCXOXAEHME, 3eMHast napannens — HebecHasa napannerb,
[ pUHBMYCKNK MepuanaH — HyneBou Kpyr cknoHeHus). Ho ecnu reorpadpmnyeckmne KoopanHaTbl paccMmaTpuBaloTcs
Ha pearibHOMN 3eMHON chepuvecKom NOBEPXHOCTU, TO 3KBATOpManbHble KOOpAMHAaTbl — Ha BOOBpaxxaemMown
NOBEPXHOCTN HEDBECHOM cdhepsl.




SKBATOPI/IAJ'II:HAFI CI/ICTEMA KOOP,EI,VI HAT

B 3KBaTopmaanom CUCTEME KOOpAUHAT NonoXeHune 3Be3,£l,bl CBSA3aHO C He6eCHbIM SKBaTOpPOM (nepecequme
MNSIOCKOCTU 3EMHOr0 3KBaTopa ¢ HebecHou cdepont), CeBepHbIM 1 KOXXHBbIM nosftocamu Mmpa (TOYKU
nepeceyeHnsi 3eMHOM ocu ¢ HebecHon cdhepon) K aKNUNTUKON (BUAUMBLIA NyTb ConHua, nepecekaroLlero
HebeCHbIN 3KBATOP B MapTe B TOYKE BECEHHEro paBHOLEHCTBUA).

CeBepHbin
nontc
Mupa

He6ecHblin -
akBaTop -

KOXHBIA
nonoc
Mupa

\

MepwunaowaH



SKBATOPAIEHAS CCTEMA KOOPVHAT -

[MonoxeHue 3Be3abl X ykasblBaeTCcs koopaMHaTammu — npsiMbIM BOCXOXKAeHMeM a (YrnoBoe pacCcTosiHue BAOMb
HebeCHOro aKBaTopa OT TOYKM BECEHHEro paBHOAEHCTBUSA Y 00 HanpaBneHust Ha 3Be3ay) U ckroHeHneM O (yrrnoBoe
paccTosiHne OT HebGecHOro akBaTopa BAOSb OOMbLLIOro Kpyra, MPOXOoAsILLEro Yepes Mosockl M1pa).

CesepHbin
nonc
Mupa

He6ecHblin -
akBaToOP -

HOXHbIN
nonoc
Mmupa

\

MepuaowvaH
I'Ipﬂmoe BOCXOXOEHUNE UIMEPAETCA B HaCax N MOXET ObITb TOMNMbKO MONOXUTENBbHOMN BGJ'II/I‘-IVIHOVI, CKITOHeHne — B
rpagycax n MOXeET NpMHNMaThb Kak MnoroxXnTteribHoe, Tak U oTpuuartesibHoe 3Ha4YeHne.



SKBATOPAIEHAS CCTEMA KOOPVHAT -

BennunHa npssMoro BOCXOXOeHUs1 O O4HOro U TOro e CBETUIa HE MEHSIETCS BCIe4CTBME CYTOYHOIO
BpaLleHnst HebocBoaa 1 He 3aBUCUT OT MecTa HabngeHUn Ha NOBEPXHOCTU 3eMIu.
N3-3a BpaweHuns 3emnu 15° coorsetcteyeT 1 4, a 1° — 4 MUH, NO3TOMY NPAMOE BOCXOXAEHME paBHoe 12 u.
coctasnsget 180°, a 7 4 40 munH — 115°.

CeBepHbin
nonc
Mupa

He6ecHblin -
akBaTop -

.

HOXHbIA
nonwc
Mupa

\

Mepuaowan



CKroHeHne ® cYMTaeTca MosTIoXUTENbHbIM Y CBETWUJ1, PACNONOXXEHHbIX K CeEBEPY OT HebeCcHOoro JKBaToOpa,
oTpuuaTteribHbIM — Yy pacnoJyioXKXeHHbIX K Hory oT Hero.




HASBAHIS TOYEK HEBECHBIX KOOPIVHAT -

O — ueHTp HebecHon cdhepbl (MECTO HAXOXOEHUSA Z
Habntoaarens)
/ — 3€HUT

Z' —Hagup N o
Pn— ceBepHbIN nositoc mmpa - >
Ps — IOXXHbIW MOSIt0C MUpa E |- /
N — TO4Ka ceBepa ST / — b
S — TO4Ka tora N -

E — TOYKa BOCTOKa ’ O >
W — To4Kka 3anaga / > +O—
Q - BepXHsis Touka HebecHoro akBaTopa //’/ = WY

Q" — HUXHSAA ToUKa HEBECHOro aKkBaTopa O =
M — CBETUSIO

QWQ’EQ — Nf10CKOCTb HEBECHOrO 3KBaTOpa >



3BE3OHBIN [MOBYC

SKBaTOpVIaJ'IbeIe KOOpAWHaThbl 3B€31 HE MEHAKOTCA CTOJIETUAMU, MO3TOMY CUCTEMA 3KBATOPUASIbHbIX KOOPAOUHAT
NCNosb3yeTcAd rnpu cosgaHnn 3BE3HbIX FJ'I06yCOB, KapT 1 atiliaCosB.

Ha 3Bé3gHom rnobyce nsobpa)xatTcs He TONbKO 3BE3Mbl, HO U CeTKa aKBaTopuarbHbIX KOOpPAUHAT.
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