ActmaH cdepacel Acrian
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L bI3/IAPJIbIH, TJIAHETATIaApAbIH, T.0. aCllaH JACHEIEPIHIH OpHAlacy OpPhIHAAPHIH AHBIKTAY
KOHE OJIIICY CUSKTHI MPAKTUKAJIBIK MOCeJIeNIep/Il eIy YIIIH aCTPOHOMUSIIA ACTIaH

cepacel IeT€H YFBIM KOJIJIAHBLIAIbI.
AcnaH cdepacbl—paanychl aHbIKTaIMaraH )opaMall cepa. AcnaH MIbIpaKTaphl, OPTYpIi
KaIILIKTBIKTA OOJIFaH IbIKTaH, OHbIH OeTiHe OaKbLIayIlbl OCITial O1p yaKbITTa ©31 OpHaJaCcKaH
OpbIHHAH KOPETIH OYKUI aclaH MibIpakTaphl poekuusiianasl (1-cyper).

AcnaH cepachblHAa TEK OYPbILUMBLK
oiuieyiep FaHa KapacThIPbLIAIbI.

BYpBIITBHIK KAIIBIKTHIK, JICT
cepagarbl €Kl HYKTEHIH

apachIHAAFrbl JOFAMEH OJIIICHETIH
KAIIBIKTBIKTEl HEMECE OFaH COMKeC
OpTaJIBIK OYPBIII IITAMAChIH alTaIbl.
SArHu, Oy —OaKbpuIayIbl KO31IMEH
KaparaHJafrbl (acnaH chepachIiHbIH
OpTaJbIK HYKTECIHEH) OChI €K1 HYKTEre
TapANTHIH COYJIEIEPAIH apACHIHIAFbI
OYPHIIIL.




I1. Acnian cdepacblHbIH HET13r1 AieMeHTTepi. 3enum (7)) HyKTeci OaKkbUIayIIbIHBIH J19J1 TOOCCIHIE, all
Hamup (Z,) — cdepanbid Kapama-Kapchl HYKTeciHe opHanacka. OChl €Ki HYKTEeHi KOCAThIH TY3y
BEPTHUKAJIb ChI3bIK HEMECE TiK ChI3bIK, OFaH MEPIEHIUKYISP opl acnad chepachIHbIH OPTAJIBIK HYKTECI
apKbLIbI OTETIH KA3bIKTHIK MATEMATHKAJIBIK HEMECE HAKTHI KOKIKHEK KA3bIKTBIFBI Jien ataiajasl. O
acriad cepachblH KUBII, YJIKEH JOHTeNeK (IIeHTpi acnaH chepachlHbIH IEHTPIMEH COMKeC KeJeTiH MeHOep
MarbIHACHIH/Ia) — HAKTBI KOK:KHEK (HeMece kail FaHa Kekxuek) Ty3el. Kexxkuek acman cepachiH
KOPIHETIH >KOHE KOPIHOEUTIH eki Oeitikke Oesie/l. 3eHUTTeH M LIbIpak apKbUIbl HAAUPTe JeHiH OTETIH
YJIKEH JIOHTeJIeK MIbIPAK BePTUKAJI JIeT atanaabl. AciaH cepachl )KOHE MIBIPAKTAPIBIH TOYIIKTIK

alfHaJIBICHI JIpHUE OCIHIH TOHIPETIH]IEC OTE/I].

2Kep emmemi xKyiibI3apra JeWiHT KallbIKTBIKICH
CaJIBICTBIpFaH/1a ©Te Killll O0IFaHIbIKTaH, 1C
KY31HJIE TYHHUE OC1 XKep OCTIHIET Ke3 KeJITeH OPbIH
yurin XKep ociHe mapauienb
oonanpl. JlyHue OoCiHIH acnaH cdepacbMeH
KUBUIBICATBIH HYKTEJEP1 acnaH chepachblHbIH
alHaJIbIChIHA KaTbicnanibl. COHABIKTAH Aa oJap
JAYHHE MOJICTEPi Aen atanaasl. TeHiperinae
acriaH c(QepachlHbIH alHAIBICHI (CPepaHbIH
OpTAJIBIK HYKTECIHJIE OpHAJaCKaH OaKbLIaYIIIbl
YUIIH) carar TUIIH ailHamy OarbIThIHA KEP1 OOJaThIH
MOJIIOC AYHMEHIH COJITYCTIK MOJIKOCI, OFaH KapChl
MTOJTIOC TYHMEHIH OHTYCTIK MOJIKCI Jer
aranazpl. JlyHHEH1 CONTYCTIK mojtoci ManbiHaa (1°-
Ka JKYBIK KallIBIKTHIKTa) TeMipKa3bIK KYJIbI3bI
OpHAJIACKAH.




3€HUT JKOHE JIYHHE OC1 ApPKbLJIbI OTETIH Ka3bIKTHIK ACIAH MEPUAUAHBIHBIH
KA3BIKTBIFbI, AJ1 OHBIH aclaH c(epacbiIMEH KHUBUIBICKAH KE31HJIEe Maiija
OOJIaTBhIH YJIKEH AOHIEJIEK aclaH MePHAMAHbI OOJIbIN TaObLIAbI. AcaH
MEpHUIUAHbl ACHAHHBIH TOYJIKTIK alHAJBICBIHA KaTbICTIAWIbI 1a, KOKKUEKIICH
€K1 HYKTEI€ KUbUIBICAIbI, OJIAp — KOKKHUEKTIH OHTYCTIK (S) )KOHE COJTYCTIK
(N) nykTenepl. MareMaTUKaIbIK KOKXKHEK KOHE acllaH MEPHUIUAHBI
A3bIKTHIKTAPBIHBIH, KHUBUIBICYBIH/IA Mal1a 00JaThIH TY3Y TAJTYCTIK ChI3BIK JCI
arajaajpl..

AcnaH cdepacblHbIH OPTaJIbIK HYKTECI apKbUIbI OTETIH KOHE JIYHUE OCIMEH TIK
OYPBIIII )KACAUTHIH KA3bIKTHIK ACTIAH IKBATOPbIHBIH KA3BIKTBIFbI JCIT aTaiaibl.
Kep skBaTophiHa Mapalieb OAFBITTAIFAH OVJI )Ka3bIKTHIK acliaH cpepacbiMeH
KUBUIBICKAH/Aa Taiiia OOJIAThIH YJIKEH JIOHTEJICK ACIaH 3KBATOPbI JICT aTaIa ibl.
AcmnaH 3KBaTOpPHI aclaH cpepachlH OHTYCTIK XKIHE COJITYCTIK €K1 XKapThl I1apra
OeJie/l )KOHE KOK)KUEKIIEH €K1 HyKTeae — mbIFbIC (E) sxoHe 0aTbic (W)
HYKTEJIEpIHJe KUbLIbICAAbl. JI[yHHE MOTIOCTEP] KOHE IIBIPAK APKBLIBI OTETIH
YJIKEH JIOHTEICK IIBIPAKTBHIH €HICTIK JAeHreseri aen atamansl. Kes
KEJITEH MIBIPAK achaH C()epaChIHBIH TOYJIKTIK allHAJIBICHIHA KAThICA OTHIPHITI,
TOYJIKTIK mapaJjuiesb JIeN aTajlaThiH Killl JIOHTeJIEKTep OOMBbIMEH KO3FaJIaJIbl.




Ixnunmuka — KyHHIH 30/IMaK MIOK XVJIJIbI3Iapbl OOMBIMEH KBUIABIK KO3FAIBICHI
aTKapbLJIaThIH YJIKEH JoHrenek. KyHHiH sxiaunTrka 0olibiMeH ko3ranybl XKepain Kynai
allHaJTybIHaH TYBIHAANbI. DKIUIITUKA 5Ka3bIKTHIFbl aCIaH SKBATOPBIHBIH Ka3bIKTHIFbIHA

€=23°26' OypsI xacait opHaizackaH. KyH mapbeIFbIHBIH OPTAJIBIK HYKTECI aCllaH 9KBAaTOPBIH
KbUTbIHA €K1 peT — 21 HayphI3 OeH 23 KbIpKYHEK MaHbIHIA KUBIN ©Teal. by Hykrenep
KOKTEMTIi )KOHE KY3I'i KYH MEH TYHHIH TeHeJy HyKTeJepi JIen aTalajibl.
Kexremri kyH MeH TYHHIH TeHeny HYKTecl (Y — TOKThI MIOKXKYJIABI3bIHBIH TaHOACHIMEH
oenruieHenl) apkblibl KyH acniad cepachIiHbIH OHTYCTIK KapThl IIapbIHAH COJTYCTIK
’KapThI IIapbIHa, a1 KY3r1 KYH MEH TYHHIH T€HETy HYKTECI -
Tapa3zbl HIOKKVIJIBI3BIHBIH TAHOACKIMEH OCNITLIICHE/1) apKbLIbl Kepl OaFbITTa OTEI].

KyH MeH TYHHIH TeHelly HykTenepine 90°
KypaiTbiH KyHHIH TOKbIpay HYKTelepi
opHasiacajbl. 2Ka3fbl KYHHIH TOKbIPAy
HyKTeci Topnak nex
Eriznep moxkxyyiabI31apbIHbIH
mekapacbina, [lasHHbIH 30/IMaK TaHOACHIMEH !
oenrineHenl. KbICKbI KYHHIH TOKBIPay HYKTeCH
MepreH MOKXYIIbI3bIHAA, EMKiMYHi3/11H
(¥rpu1ak) TanOaceiMeH OenriieHedl . Herisri
’a3bIKTBIKTAp MEH YJIKEH JOHIEJIEKTep acnaH
KOOpJMHATAJIAPbIH €HT13y/le KOJJaHbLIaIbl.




Acnan cghepacel — 6yi1 63 OETIHIIE PAANYCThIH KUsUIAAFb! cpepackl. OHBIH IIEHTP1 MIEHIIETIH
TarchlpMara 0aiIaHbICThI KEHICTIKTIH KaH1ail 1a Oip HykTeciMeH Oipneceni. Tik ChI3bIK acliaH
chepachIHbIH O€TiH €Ki HYKTe/Ie KECII OTe/1: )KOFapFbl Z —3€HUTTE— KOHE TOMEHT1 Z' — Haaup/e.
Mamemamukanvlk KoKxycuek — actan cpepaaarbl YIKEeH IEHOEP, OHbIH Ka3bIKTHIKTBIFBI TIK ChI3bIKKA
nepHeHuKyIsap. MaTeMaTUKalbIK KOKKUEKTIH N HYKTECI COJITYCTIK HYKTE A€M araiajibl, S HyKTeci —
OHTYCTIK HYKTE JieTl aTtaniajibl. NS ChI3bIFbI — dKaPThl KYHIIK CBHI3BIK JEM aTajaajbl.

Acnan IKeamopul- d71eM OChiHE TIEPIICHANKYIISIP YIKEH MIEHOep/ Il aTaiibl. ACIaH YKBaTOPHI
MaTeMaTUKaJIbIK KOKKHEKIeH MbIFbIC E skoHe 0arbic W HYKTeNepiHIe KUBLIbICAIbI.

Acnan mepuoduanst- acnaH cepacbiHbIH YJIKEH meHOepi, o1 Z 3eHuTineH, P onem nmomtocideH, P
QJIEMHIH OHTYCTIK MOJIOCIHEH, Z' HAAUPJICH OTell. OJIeM OChl acnaH cepachinbiy P jxone P'
HYKTEJIEPIHJE - QJIEM TIOJIFOCIHIC KUBLIBICAIBI.

Ixaunmuxa (TPEKTIH ekleipsis — TYTHUTY), aCTPOHOMUSIA — aciaH c(epachbIHIaFrbl YJIKEH IeHOep, KYH
KO3FaJIBICBIHBIH KbUIJIBIK TPACKTOPHUACH KOKTEMT1 KOHE KY3T'l KYH MEH TYHHIH TEHEIYl HYKTeJIepiH/Ie
acriaH 3KBatopMmeH 23°27° OYphIIT acThIHA KUBUIBICAIbI SKIUITUKAHBI OOl 3011aK
MOKXKYJIABI3AAPAbl OpHAJIAcKaH. beiail alTkaHaa, IKIUNMuUKa KoK, 01 abCTPaKThl YFBIM.
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Hapenneny c.2 @ =

Honvdix mepouar (Tpuneusmir) ~_

Sreamop ——

Mepuduar uth X ——_

N — Commycmix nosroc
S = Owmvyemix nonwoc .
" = JKep wapvikvly Yermpi :

Kep mapeiH, 5KBAaTOP Ka3bIKTHIFbIHA MApaJlIeib )Ka3bIKTHIKTAp MEH KHSATBIH Ka3bIKTHIKTHIH
CBI3BIKTAPBIH  RApPAeb Col3bIKmap NN aTanaibl .
Kep maper OeTTepiHiH Ka3bIKTHIKTAPbIH, JKEePAiH alfHally OChl aPKBUIBI KHATBIH JKa3bIKTHIKTAPIbIH
CBI3BIKTAPBIH MePUOUAHOAD aTATTA]Ib.

TI'eopzagpuanvik enodik — Oy SKBATOP KA3BIKTHIFBI MEH HYKTEJIET1 TIK ChI3BIK apaChIHIAFbl OYPHIII, OJ1
4.5.cyperTeri KepceTyJepMEeH aHbIKTaNIaIbl Ja MeH OenriieHeni. Exmaik HonbaeH (3kBatopaa) 90°- ka
nerid(nomroctapaa). ConTycTik koHe OHTYCTIK MOJIOC KaFbIHIAFbl €HJIIKTEP COMKECIHIIE COJTYCTIK,

HE OHTYCTIK €HJIIK JICTT aTajaJibl.
TI'eopzagpusanvik 6oitnvik - 6yn 6acTankbl OOJATBIH MEPHUINAH JKa3bIKTHIFBIMCH HYKTE apKbLIbI OTCTIH
MEpHUIUaH Ka3bIKTBIFEIHBIH apachIHIAFbl OYPHIITHI aiTaabl. bacTankpl (HOJIIIK) MEpHUIUAH JICTI
['puHBHY acTPOHOMHMSUTBIK 00CcepBaTOpHsICHI (AHIIINS ) apKBIIbI OTETIH MepJuaH KaObLIgaHFaH




I
Kep OeTiHET1 K€3 KEJIT€H HYKTEHIH OPHBI — €HAIK XKoHE OOMIIBIK (¢ XKOHE A)
reorpausuIbIK KOOpAUHATAIAPBIHBIH KOMETIMEH aHBIKTAJIaThIHbI OCIT1I.
AcnaH KoopAuHATaIaphl acliaH AEHEJIEPIHIH acIiad c(pepachiHia OpHAIACybIH
AHBIKTAM/IBI.

AcniaH KOOpAUHATAIPHI reorpadusIblK KOOpIMHATAJIapFa yKcac, O1pak
aCTpOHOM/JIap reorpadrapra KaparaHjaa op TYpJil 3epTTey MacelelIepiHe
OalJIaHBICTHI ACIIaH KOOPAMHATAJIAPBIHBIH, OIpHENIEC )KYWUECIH KOJdaHadbl.
ConapplH €KEYyIMEH TaHbICAUBIK.




1.KoopauHarajapablH KOKKHUEKTIK KyHecl. Kyiapi3aapabiH KOKKUCKKE KIHE JYHUE
OYpHhIIITapbIHA KAaThICTHI KOPIHEPIIIK OPHATIACYBIH KAPACTBIPATHIH 00JICAK, OHJIa KOOPOUHAMANapObly
KOKMCUEKMIK Jicyliecin any bIHFaiIbl.(3-cypet). by sxyleneri Herisri )ka3bIKThIK — MaTeMaTHKaIbIK
KOKKHUEK 7Ka3bIKTHIFbl. ACIIaH MIBIPAFBIHBIH OPHBI €K1 OYPHIIINEH aHBIKTAIA Ibl, OHBIH 01p1 KOKKHUEK
CBI3bIFbI OOMBIMEH OJIIICHETIH IIbIPaK BEPTUKAIIbIHA JECUIHT1 OYphIT — a3uMyT (A). byt Oypsiin
aCTPOHOMHUSAJIA, 9JIETTE OHTYCTIK HYKTE/IEH OaThICKa Kapai, all reorpadusijia CONTYCTIK HYKTEJEH
HIBIFBICKA Kapail ecenTeninenl. EkiHici — BepTuKaib OOMBIMEH OJIIECHETIH (3-CypeT) MIbIPaKThIH
KOKKUEKTEH OYPBIIITHIK KAIIBIKTHIFbI — MIbIPaK OmikTiri (h).

[Ipipak OMIKTIT1HIH MOHI1 -90%-tan +90%-ka meitin GoaIbL. Bypeimt enmierim Kypain keMeriMeH (MbICalbl,
TEOJOJIUT) acTaH JACHECIHIH KOKXKHEKTIK KOOpIMHATAIaphIH aHBIKTAY OT-OHAM.
3€HUTTIK KAIIBIKTHIK MIEH OMIKTIK O1piH-01pi 90° TOJITHIPAIBI. Z+h=90° Z=90°-h




2.KoopannaranapablH IKBaTOPJBIK Kyileci. AcnaH cepachiH KopiHEepIIiK aifHaIbICTa 00JIaTHIHBIH
OUTIIK, op1 KYJIABI3AAPABIH OHJAFEI OpBIHAAPHI ©3repMeiiai. COHABIKTAH 1a OHBIMEH O1pre KO3FajlaThlH
KOOpAWHATanap *KyHecid KoJiJlaHy bIHFalbl. O — 9KeamopnwvlK Koopounamanap xcyieci. (4-cyper)

OHBIH HET13I1 Ka3bIKTHIFbl — ACTIAH YKBATOPBIHBIH Ka3bIKTHIFbL. JKep OeTiH/er1 reorpadusibIK eHIIK
CHUSKTBHI, aCIlaH MIbIPAFbIHBIH aCIlaH 3KBATOPhIHAH OYPBIIITHIK KAIIBIKTHIFBIH KOPCETETIH KOOPANHATA
eHICTIK Jiem aranajsl Aa, 0 opriMeH oenruieHeal. O eHICTIK JiIoHreeri OOMbIMEH OJIIICHETIH 10Fa
V3bIHJIbIFbIHA TE€H. EHICTIKTIH acnad c(epachIHbIH CONTYCTIK KapThl IIAPbIHJIa TAHOACKI «OHY», MoH1 (-
nen +90°-ka neifin, an OHTYCTIK skapThl mapaa — «Tepic», 0-nen -90°-ka neifin.




DKBaTOPJIbIK JKYHeIe KOJITaHbIJIAThIH €KiHII KOOpJMHATa reorpadusiiblK OOMIbIKKa yKcac. On mypa
Kemepiy JIeT aTajiibl Ja, o dpriMeH oenruieHeni. Typa KkeTepiiay KoOpAuHAaTaChIHBIH MOH1 acIiaH
HKBATOPBIHBIH OOMBIMEH KOKTEMI'1 KYH MEH TYHHIH TEHEJy HYKTE€CIHEH IIbIPAKThIH €HICTIH JIOHTEJIETIHE
NIeliH acniaH cepachIHbIH alfHally OarbIThIHA KapaMa-Kapchl OarbITTa ommeHe/1. COHABIKTaH J1a
KYIIIBI3AAPIbIH KOKKHEKTEH IIBIFY KE3€T1 Oap/blH Typa KeTeplly MOHIEPIHIH 6Cy peTIMEH O0Iabl.

Typa xeTepinyain Moni rpagyctsik (0°-nen 360°-ka neiiin) xone cararTsik (0-1eH 24 car-Ka jeiiin)
oiprikThepmeH onmeneni. Ochl GipIiKTEpiH apaKaThIHACKIH aHbIKTay 24car =360° exeHirine
Herizgeneni. Jemexk, lcar =15 1 mun=15"; 1c=15"; 1°=4mun; 1'=4c.

Kynap3napablH SKBaTOPIIBIK KOOPIMHATATIAPBIHBIH MOHIEP1 OaKbLIAyIbIFAa KATHICTHI €MEC, 91 Y3aK
yakbIT OOMBI ©3repMei/l

Kexremri
KYH MCH
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HYKTECI




