MununcrepcTBO KynbTypbl Poccuiickon denepanuu
denepanbHOE TOCYAAPCTBEHHOE OI0HKETHOE 00pa30BaTEIbHOE YUPEKICHUE
BBICIIIETO 00pa30BaHUs
«CeBepo-KaBka3ckuil rocy1apCTBEHHBII HHCTUTYT UCKYCCTB)

Kosnemk KynbTypbl M HCKYCCTB

YTBEPXIAIO
HupekTop Kosutenka Kyanypbl M UCKYCCTB
S UOEBOY BO C

/[;é/é;" /B X. [TlapuboB

«29» aB,ryCTa 2023 r.

KoMmjieKT KOHTPOJIbHO-0IIEHOYHBIX CPEACTB
y4eOHOM AUCIUTIITUHBI

0/1.01.10
AcTtpoHOMUSA
CrnenuaibHOCTh

53.02.03 NHCcTpyMEHTAIbHOE UCTIOJIHUTENBCTBO (110 BUJIAM UHCTPYMEHTOB)

NHCTpyMEHTBI HAPOAHOTO OPKECTpa

KBanudukanus BeITyCKHUKA: APTUCT, MPENOAaBaTeNb, KOHIIEPTMENHCTEP

®dopma o0ydeHus: — OuHast

Hanpunk, 2023



KoMImiekT KOHTPOJIbHO-OIIEHOYHBIX CPEJICTB YUeOHON AUCITUTUTMHBI
«AcTtpoHomus» pazpaboTan Ha ocHoBe DenepaabHOrO roCyAapCTBEHHOTO
00pa30BaTENBHOTO CTAaHAAPTA CPEAHETO MPOPECCHOHATBHOTO 00PA30BAHUS
MO CTIEIHAIBHOCTSIM :

54.02.01 Iu3zaiiH (M0 oTpacisim)

53.02.07 Teopust My3bIKH

53.02.03 HCcTpyMEHTaIbHOE UCTIONHUTENBCTRO (110 BUIaM HHCTPYMEHTOB)
53.02.06 XopoBoe AUPUKHUPOBAHUE

(YpoBEeHBb OATOTOBKH — YIIIyOJICHHBIN ) MPOrpaMMbl y4eOHOM TUCIUTTAHBI
OM.01.10 Actponomus

&,
/

Pa3zpabotuuk: npenogaBatens KK CKI'MU —~~ Taiicaes JI.b.

Paccmotpeno Ha 3acemanuu [TIK OO/]

[Tporokomn Ne 1 or« 28 » 08 2023 .

[pencenatens TTIK OOJ] Sy [poxynuna H.IT.



COAEPKXAHHUE

1. TacmopT KOMILIEKTa KOHTPOJIBHO-OIIEHOUHBIX CPEICTB

2. Pe3ynbpTaThl 0CBOCHUS YUeOHON AUCIUILUIMHBI, MOJJICKAIINE TPOBEPKE
3. O1ieHKa OCBOCHUS yU€OHOW TUCHUILIUHBI

3.1. ®opMBI U METOABI OLICHUBAHUS

3.2. TunoBble 3a/1aHus JJIs1 OLIEHKU OCBOCHUS YUYEOHOU JUCITUTUTMHBI

4. Kputepuu oLeHOK

5. HpHJIO)KGHI/ISI. 3aﬂaHI/IH JJIs1 OOCHKHN OCBOCHUA AU CIHHUIIIIMHBI



[TacriopT KOMIJIEKTa KOHTPOJIHHO-OIIEHOYHBIX CPEACTB

H3yuenue yueonou oOucyunaunvl «Acmponomusy Hna 1 kypce KKU
coomeemcmayem npoepamme 10 Kknacca cpednezo (noinozo) ooueco 0opazosanus
HanpasieHo Ha 00CMUdCeHUue CledyIoWux yenel.

— OCO3HaHWE MPUHIMIHAIBHOW pOJM aCTPOHOMUU B  [MO3HAHUH
(byHIaMEHTAJIbHBIX 3aKOHOB MPHUPOAbI U (POPMUPOBAHUSI €CTECTBEHHOHAYYHOMU
KapTUHBI MUPA;

— mpuoOpeTeHre 3HaAHUN 0 (PU3MUECKON MPHUPOIEC HEOSCHBIX TENl U CHCTEM,
CTPOCHHUSI BOIIONNN BCeeHHON, POCTPAaHCTBEHHBIX W BPEMEHHBIX MacIiTabax
Bcenennoii, Hanbonee BaXHBIX ACTPOHOMHYECKUX OTKPBITHIX, OMPEIACITUBIIAX
pa3BUTHE HAYKW U TEXHUKHU;

— OBJIQJICHUE YMCHHUSIMHU OOBSCHITh BUIMMOE IIOJIO)KCHHE W JIBH)KCHHE
HEOCCHBIX TeJ NPHUHIMIIAMH OIPEACICHUS] MECTOMOJIOKECHUS W BPEMEHHU TI0
ACTPOHOMHYECKUM  OOBEKTaM, HaBbIKAMH IPAKTHYECKOTO  HCIIOJIb30BAHUS
KOMITBIOTEPHBIX TMPWIOKEHUM JUIsi OMNpEeNeseHHs BHJla 3BE3IHOrO0 Heba B
KOHKPETHOM ITyHKTE JJI 3a/ITaHHOTO BPEMEHU;

— pa3BUTHE MO3HABATEIHHBIX UHTEPECOB, HHTEIUICKTYAIbHBIX U TBOPUECKUX
CrOCOOHOCTEH B TMpollecce MNPUOOPETeHUs 3HAHMM 10 aCTPOHOMHH C
UCIIOJIb30BAHUEM  PA3UYHBIX HMCTOYHUKOB HMHGPOPMAIMU ¢  COBPEMEHHBIX
WH(OPMAIIMOHHBIX TEXHOJIOTU;

— (hopMupoBaHHE HAYTHOTO MHUPOBO33PCHHUS;

— (hopMupOBaHKE HABBIKOB UCITOJIH30BAHUS €CTECTBCHHOHAYYHBIX W (PU3UKO-
MaTEeMaTUYECKUX 3HAHUU s OOBEKTHOTO aHain3a YCTPOMCTBA OKPYXKAIOIIETO
MHpa Ha TIpUMEpPE JOCTIKCHHHA COBPEMEHHOW acTpO(PU3WKH, ACTPOHOMHUHU U
KOCMOHABTHKH.

Pe3yabTarhl 0CBOCHMS Y4eOHOM IMCHUILIMHBI, OJJIE/KALHE IPOBEPKe



PesynbTaTel 00yueHus:
YMCHUS, 3HAHHA.

[Tokazath O1leHKY pe3yJbTara.

dopma KOHTPOJIS U
OLCHUBAHUAA.

3HaTh:

¥Y1. CMBICT DOHATUH:

I'eonenTpuyeckas u
TeJTMOLEHTPUYECKas CHCTEMa,
BUJUMAs 3BE3/IHAs BETUYMHA,
CO3BE3/11€, IPOTUBOCTOSIHUS U
COEIMHEHUS TJIaHEeT, KOMETa,
acTepoui, METeop, METEOPHT,
IUTaHeTa, CIYTHHK, 3BE3/1a,
Conneynas cucrema,
I'amakTuka, Becenenunas,
BCEMHUPHOE U MOSCHOE BpeMs,
BHECOJIHEYHAs TUTaHEeTa
(?K3011aHEeTa), CIIEKTPAIbHAS
Kiaccu(uKanus 3837,
napaiakc, peIuKTOBOE
n3inydyenue, bonpmoi B3pels,
YepHas np1pa;

Tekymuii.
IIpoMeKyTOUHBII.

Y.
($u3NYECKUX BEIUYMH:

CMBICJI

ITapcek, cBeTOBOM TO/I,
aCTPOHOMUYECKAs €MHHIIA,
3BE3/IHAS BEIMYNHA,

Texyumii.
IIpomeKyTOUHBII.

Y3. CMBICIT
¢du3nveckoro 3akona Xabona:

OCHOBHBIE 3TaITbl OCBOCHHS
KOCMHYECKOTO MPOCTPAHCTRBA,
TUIIOTE3bI MPOUCXOKICHUS
CoNHEYHOM CUCTEMBI;

Texymuii.
[IpomexyTOUHBI.

Y4. OCHOBHBIE
XapaKTePUCTUKH W CTPOCHHUE
CosHna:

3HaTh 0 COCTAaBE COJHEUHOM
aTMocdepsl; pa3Mepbl
T'amakTuky, 10J0KEHHUE U
niepuo oopamenus CoiHIa
OTHOCUTEIILHO IIEHTPa
I"anakTuku;

Texymuii.
[IpomexyTOUHBI.

YMmeTh:

¥YS. xapakrtepu3oBaThb
0COOEHHOCTH METOJI0B
MIO3HAHUS ACTPOHOMUM:

OCHOBHEIC DJICMCHTHI U
cBoiicTBa mIaHeT COTHEYHOM
CHUCTEMBI, METObI
ONPEIECICHUS PACCTOSHUN U
JIMHEWHBIX pa3MepOB
HEOCCHBIX TEJI, BO3MOXKHEIC
IIyTH 3BOJIIOLIMH 3BE3]]
Pa3IMYHON MacCChl, HAXOIUTh
Ha HeO€ OCHOBHBIC CO3BE3/IUs
CeBepHoro nosymapusi, B TOM
yucie: bonsimas Meapenuia,
Mamas Measeauna, Bosonac,
Jle6enw, Kaccuones, OpuoH;
caMbl€ SIPKUE 3BE3/Ibl, B TOM
yucne: [lonsipHas 3Be31a,
Apkryp, Bera, Kanema,
Cupuyc, berenbreiize,
HCIIOIh30BaTh KOMITBIOTEPHBIC
TIPUIIOKEHUS JUIst

Texymuii.
IIpomexyTOUHBII.




orpeeNeHus OJ0KEHUS
Connua, JIyHsl 1 3Be311 Ha
TM00YI0 1aTy U BpeMsl CYTOK
JUIsL JAaHHOTO HACEJIEHHOTO
MTYHKTA.

DopMbI KOHTPOJISA Kourtponbshas
pabora- 2
CEMECTD

Tunosble 3a1aHuA ISl OLEHKU OCBOEHNSI Y4eOHOM JUCHMILIHHBI

3anaHus ¥ yIpaKHEHUs 110 acTpPOHOMMH 1 Kypc.
BPAIIEHUE 3EMJIN

Ectb 11 MecTo Ha 3emite, Tie BpallieHue HeOecHOM cepbl MPOUCXOAUT BOKPYT OTBECHOM
nuHuu?

Ecnu nabmonatens Haxoautces Ha CeBepHOM Momoce 3eMd, TO KaKue CBeTuiIa OyayT
HE3axXO0JIALUIUMH, HEBOCXOASILIUMU, Oy1yT BOCXOJIUTH U 3aX0AUTh? A Ha 3eMHOM 3KkBarope? 3. Y
KaKHMX CBETHJI MOKHO HaOJII01aTh M BEPXHIOI0, U HUKHIOK KYJIbMHHAIIUIO

B niepBbiii ke sCHBII Beuep BbIHIUTE 110 BEUepHEE HEOO 10 BOZMOKHOCTHU C OTKPBITHIM €r0
o030pom. Haiinurte mecto, rae (oHapu U CBET OKOH HE MEIIAIOT BUAETh 3Be3/1bl. OThIILIUTE
co3Be3ane bonpmoit Mensenuiiel, a no Hemy [lossapHyro 38e31y.

Onpenenure CTOPOHBI TOPU30HTA U 3aIIOMHUTE UX OTHOCUTEIIBHO 3€MHBIX IPEIMETOB.
3apucyiite nonoxeHue bonbior Measeauiibl OTHOCUTENBHO ropu3oHTa. Yepes 1—2 yaca
OTMETBTE €€ HOBOE IIOJIOKEHHNE Ha TOM ke pucyHke. Halinure eme co3sesaus Kaccuonen,
JIupel, Jlebens, Opna (JeTHUH TPEYrOIbHUK).
3amMeThTe TECHYIO TPYIILY 3B€3]l, HarpuMep co3Besaue JIupsl win Jlenbduna, uiam 3Be3aHoe
ckoruienue Ilnespl. CpaBHUTE, CKOJIBKO 3BE€3/1 BUTHO B HUX HEBOOPY>KEHHBIM IJ1a30M U B
OonHoKIIb. O1leHuTe MPUOIN3UTENBHO 0JIE 3PEHUS Balllero OMHOKJIS, YUUThIBAs, YTO PACCTOSHUE
MeX/ly 3B€3/1aMH, 00pa3yoIMU NEPEHIO CTeHKY KoBIlla bonbiioit Menseauibl, COCTaBIIsIeT
5°.

VYkaszanue. /11 BEIIOTHEHUS 33/1aHNS 2 HY)KEH OMHOKIIb. Y CTAHOBUTE €T0 110 T1a3aM Ha
PE3KOCTh: 3BE3/1bI IPU ATOM JIOJKHBI Ka3aThCsl TOUKAMHU.

CHayaiia u3MepbTe SKJIMMETPOM BBICOTY HaJl ropu3oHTOM [lomsipHOll 3B€3/1bl, 3aTEM —
HECKOJIBKUX SIPKUX 3BE€3[l, HA3BaHUS KOTOPBIX ONPEIEIINTE, MOIb3YSICh 3BE€3IHON KapTOM.
3anuiuuTe pe3ysibTaThl U NOKAXKUTE UX YUUTEINO.

VYkaszanue. /|1 BEINOTHEHUS 3a1aHNS 3 HY)KEH dKIMMETP, KOTOPBIN JIETKO CAMOCTOSITEIILHO
U3TOTOBUTH U3 TPAHCIIOPTUPA, YKPEIIUB Y €r0 EHTPa OTBEC, @ Y KOHILIOB OCHOBaHUS — BU3HP,
BUMMBIH B IOJyThMe (Hampumep, U3TOTOBJICHHBINA U3 0€J10i m1oTHON Oymaru, cM. puc. 1).
Jnuna ayru (a npuOnIMKeHHO U XOp/ibl), CTATUBaromen yroi B 1°, B 57 pa3 kopode paauyca.
VYrnosoit tuamerp Jlynsl u Connia pasen 1/2°. Cnenosarensho, JIyny u CoHIle MOKHO
3aKpBITh KPYKKOM 13 Oymaru B 0,5 cM, pacrosnokuB ero Ha pacctossHuu 60 cM OT riiasa.
IIposepbTe oT0.

[Tpumeuanue. Ha ComHIle MOKHO CMOTPETH JIMIIH Ye€pe3 OYCHb TEMHYIO (DOTOIICHKY WITH
3aKOMUYEHHOE CTEKJIO.




7. Tlpu nmomomu «ACTPOHOMHUYECKOTO KaJeHaaps» U MOJBMKKON KapThl 3B€3/IHOT0 Heba HaliuTe
BEUEPOM Ha HeOe TJIaBHBIC CO3BE3/IUs U TJIAHETHI. 3apUCYHTE UX IMOJ0KEHUE OTHOCUTEIIBHO
OJIMKANIIINX K HUM, XOTsI OBl ¥ CITA0BIX 3BE3]l; TOBTOPHUTE 3TO HabOI0IeHue uepe3 1—2 mecsmna.
CpaBHHTE MOJTYyYEHHBIE PE3yJIbTAThl U O0BSICHUTE UX.

8. [TocMoTpuTE HA HECKOJIBKO SIPUYANIIINX 3BE3]] M CPABHUTE MX LIBET. 3AIUIIUTE BaIlIH
orieHkH 11BeTOB. [IpoBephTe cebs, MOMB3YsICh JaHHBIMHU CO 3BE3IHBIX KapT.

9. 3Be3nnble BenuuuHbl 38e311 bonbioit Mensenuisl ¢ 11,8: aup 21,4. CpaBHUBAsI C HUMH,
OIICHUTE MPHUOJIUZUTEILHO OJIECK IPYTUX 3BE3]] ATOTO JKE CO3BE3HSI.

[Tpumeuanue. O0o3HaUeHUS 3Be3]] co3Be3aus bonbiioit MenBeuIisl MOKHO HAWTH B
CETEBBIX CIPABOYHUKAX.

10. Ha moBepXHOCTH CTOJIa B OJAMH U3 €r0 YII0B OCTAaBhTE MAJICHBKHI MPEIMET, HAaIpUMED
KOpoOKy crinuek. OTOHIUTE K MMPOTHBOIOI0KHOMY KOHITY CTOJIA U TTPH TTOMOIIHA TPAHCIIOPTHPA
U3MEphTE JIBa yria, 00pazyemMbie KOPOTKOH CTOPOHOM CTOJIA U IMHUSMU, COSAMHSIFOIIIMH YTIIbI
cronia ¢ mpeameToM. [1o AByM M3MepEeHHBIM yIjiaM U JUIMHE KOPOTKOM CTOPOHBI CTOJIa
HAYEePTUTE TPEYTOJIbHUK. [ paduiecku (M1l TPUTOHOMETPHUECKH) ONPEACTUTE PACCTOSHUE OT
YTJIOB CTOJIA JIO B3ATOTO MpeaMeTa (WK JUTHHY CTOJIa). Y CTAHOBUTE MPSIMBIM U3MEPEHUEM
JUTMHY CTOJIa U CPABHUTE PE3YIIbTAThI.

VYkazanue. 3amanue 10 ygo0HO BBINOIHATH Ha JUIMHHOM CTOJe. B HEeM mpou3BoOIsT Te
YTJIOBBIE U3MEPEHUsI, KOTOPhIE aCTPOHOMBI BBITTOTHSIOT Ka HEOE, TPUMEHSSI TEJIECKOI U TOUHO
pa3lieJIeHHbIE KPYTU: BEPTUKAIbHBINA U TOPU3OHTAIbHBIMN.

[Tpumedanue. [TapanmakcoM Ha3bIBACTCS YTOJI IPU OOBEKTE, MO KOTOPBIM ¢ 00BEKTa BUJICH
0a3uc, nepneHAuKYISIpHbIN K TuHuu 3penus. [lapamnakc pasen 180° MuHyc cymma yrios,
MPWISKAIUX K KOHIIaM 0a3uca u 00pa3yeMbIx 0a3ucOoM I IPSIMBIMH, COSAMHSIOIIMMU KOHIIBI
0asuca ¢ 00bEKTOM.

OrnucaHHbBIN OMBIT U €CTh ONPEJIEICHUE PACCTOSHUS ITyTEM U3MEPEHUS IMapajuIaKca.

11. Ucnionb3ys onucanHblid B 3aaaHuu 10 MeTO1, TOTPEHUPYUTECH B ONPEACICHUN
pacCTOSTHUM 710 Pa3IMYHBIX IPEAMETOB, U3MEPSIS UX Mapaliakc.

BJECK CBETNJI 1 3BE3IHBIE BEJIMYUHbI

[Ipenyaraemple 3aa4i MTOMOTYT YCBOUTH MOHSATHE O IITKAJIE 3BE3/IHBIX BEIMUYMH. DTUM
CTapUHHBIM TEPMHUHOM — «3BE€3/IHAsl BEIMUYMHA)» — BBIPAXKAIOT HE pa3Mep 3Be3], a UX OJIecK:
OTHOCHUTEJIBHOE KOJIMYECTBO CBETOBOM YHEPTHUH, MPUXOIAIIEH OT 3BE3/IbI.

VYcnoBunmce, 4to 3Be3a 1-ii BETUYMHBI spye, ueM 3Be3/1a 2-il BenuuuHsbl, B 2.512 pa3a,
3Be3/1a 2-11 3B€3HON BEJIMYUHBI sipue 3BE3/Ibl 3-1 BETMUYUHBI TOKE B

2.512 paza u 1. A. CnenoBareiabHO, 3B€3/1a 1-11 3B€3/JHOI BEIMUMHEI sipue, 4YeM 3Be3a 4-i
BENTUYUHBI B 2,512-2,512%2,512 pa3za, unu B 2,5123 paza = 2,5124-1 paza.

brneck 3Be3x | 1 ux 3Be3/1HbIE BEMUYHHBI T CBSI3aHBI (hopMynamu

Pemenne npeiaraeMbIx HIDKE 3a/1a4 1 OCHOBAHO Ha MCIOJIb30BAHUU YKA3aHHBIX
3aBUCHUMOCTEM.

1. Cawmpble craOble 3Be3/1bl, KAKHE MOKHO MOIY4YUTh Ha (oTorpaduu KpyrnHEeHIuM B MUpe
TEJIECKOIOM (COBETCKUM TEJIECKOIIOM ¢ JMaMETPOM 3epkaiia 6 M, ycTaHOBIEHHBIM Ha KaBkase),
— 9TO 3Be3/IbI 24-i1 3Be3/1HON BeMMYuHBI. Bo cKoNbKO pa3 oHu ciiadee, 4em 3Be3/bl 1-it
BCITUYUHBI?

2. 'Y 3Be3/bI 0JIeCK MEHSETCSl OT MUHUMYMa K MAaKCHMyMY Ha 7 3BE3JTHBIX BEJIMYUH. Bo CKOJIBKO
pa3 meHsieTcs ee o6meck?

3. Ecmu Ob1 MBI MOTJIH 3Be311y 4-i 3BE3JHON BEJIMYHHBI (4T) IPHOIM3UTH BIABOE, TO BO CKOJIBKO pa3
¥ Ha CKOJBKO 3BE3/IHBIX BEIMUYMH OHA CTasia Obl Ka3aTbes sapue?

4. Kaxkoe KoimuecTBO 3Be31 6-i1, 5-i1, 4-i1 1 3-11 3B€3THOM BEJIMUMHBI MOTYT JIaTh CTOJIBKO CBETA,
CKOJIBKO €r0 JIaeT OJIHA 3Be3/1a |-i 3BE€3THON BETUYMHBI?

5. 3Be3n 6T Ha ceBepHOM HebOe 2000. CKoIbKO HA0 TAKUX 3BE3/1, YTOOBI UX CYMMApHOE HU3JTyuYeHUE
CPaBHSUIOCH C BUIUMBIM H3itydeHueM Cupuyca (1=—11,6)?
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11.

12.

B Teneckon BUIHBI IB€ OYEHB OJIM3KO PACHOJIOKEHHBIE JPYT K APYTY 3BE3/IbI OIMHAKOBOTO
Osecka. A 111 HEBOOPYKEHHOTO IJ1a3a OHM CIIMBAIOTCs BMecTe. Ha CKOIbKO 3BE3/IHBIX BEIMYUH
UX CyMMAapHBIH OJIECK OTIIMYAETCsl OT 3BE€3THON BEJIMYMHBI OJHOM U3 HUX?

HEBECHAS CO®EPA U YI'JIOBBIE U3SMEPEHUSA

OXOTHUK OCEHbIO MJIET O] YTPO B Jiec 110 HampasieHuto [lomnsipHoii 3Be3abl1. [Tocne Bocxona
Connua ol Bo3Bpaiaercs. Kak 10mkeH 0XOTHUK UIITH 00OPAaTHO, PYKOBOACTBYSCH MOJIOKEHUEM
Connua?

Ectb 1 paznuune Mexay ceBEpHbIM MOIOCOM Mupa u Toukoi CeBepa?

Ectb 511 Ha 3emiie Takoe MECTO, I'/1€ YEJIOBEK € 3aBsI3aHHBIMU IJ1a3aMHU, JBUHYBIINUCH,
HEMPEMEHHO MONET Ha ceBep?

Korna (mpubim3utensHO) BOCXOAUT 3BE3/a, KOTopas MecsIl Ha3al Bocxoawia B 10 1 Beuepa?
Ha xakom paccTostHUM OT r71a3a HaJlo IOMECTUTh MOHETY (nuametp 1,7 cMm), 4TOOBI OHA Kak pa3
3aKpbuIa coboit Jlyny?

Huamerp cepuueckoro aspocrata paseH 13 M. Ha kakom paccTossHuM HaXOAUTCS adpocTar,
€CJIM €r0 YIJI0BOW JUaMeTp BJBOE MEHBIIIE JIYHHOTO?

Onpenenurte TMHEHHOE PACCTOSHUE MEXKIY IBYMS 3BE37aMH, HAaXOIAIIMMHCS OT HAC Ha
PAcCTOSIHUAX T, M T2 U BUJUMBIX Ha HEOE Ha YIJIOBOM paccTOSTHUU 9.

Kakue HaOnroieHns JOKa3bIBAOT, YTO B TOJUYHOM JIBXKEHUU 3€MITU OCh €€ BPAICHUS He
U3MEHSET CBOETO HAIlpaBJIEHUs B IIPOCTpaHCTBE?

IF'EOI'PAOUYECKASA IUPOTA MECTHOCTHU U BUIUMOCTD CBETHIL,
KYJIBMHNHAILINU, HEBECHBIE KOOPJIMHATDBI U 3BE3/IHASI KAPTA

Jl1s oTBETa Ha BOMPOCHI ATOTO pas3zelia 4acTo JOCTATOUYHO MCIIOIb30BAaTh YePTEKU HEOSCHOM
chepsl.
[[upoTta MockBel p = 55°45'. Onpenenure yriioBoe paccTossHUE OT TOUKH 3eHUTa B MOCKBE 110
II0JIF0CA MUDA.
Haubomnee 1oxubie o6mactu CoBerckoro Coro3a MpoCTUPAIOTCS 10 Teorpadudeckoil IHpOTHI
35°. Kaxkoit yros o6pa3yert TaM II0CKOCTh HEOECHOTO 9KBATOpPA C TOPU3OHTOM?
[Tox xakuM yrioM HeOeCHBIH 3KBaTOp MepecekaeT rOPU30HT (B TOUKaX BOCTOKA M 3aIajia) Juls
HabmoaTens, Haxozserocs Ha mupote 40°? KakoBsl 3TH yribl, eciiu reorpaduyeckas
mpoTa Mecta Habmroaenus Oynet 10; 20; 50; 70; —40°?
B kakux ByX ciydasx BbICOTa CBETHJI HaJl TOPU30HTOM B TEUEHHE CYTOK HE MEHSIETCS?
KakoBo ckioHeHHe 3Be3/1, KyJIbMUHUPYIOUIUX B 3€HUTE, JUIsl MECTa, Teorpaduueckas MpoTa
KOTOporo paBHa ¢?
Kakomy ycioBUIO JOJKHO YJOBIETBOPSTH CKJIOHEHHE 6 3BE3/1bl, YTOOBI OHA OblIa He3axosIei
noJ reorpaguyeckoit mupotoi ¢? YToOb! OHA ObUIA HE BOCXOASIIEH?
KakoBo CKJIOHEHUE 3B€3]1, IPOXOAIINX B BEPXHEN KyJIbMUHALUU YEPE3 3€HUT FOPOIOB
Mocksbl, Kuesa u Tounucu? (I'eorpaduueckre mmMpoTs TOPOAOB COOTBETCTBEHHO PaBHBI:
55c45'; 50°27"; 41¢43".)
C xakuM mpeebHBIM CKIIOHEHHEM BUIHBI 3B€3/1bI F0:KHOTO noymapusi B Cankt-IletepOypre (p
=59°57") u B Tamkenre (p = 41°20")?
B Mockse (p = 55°45") B nonaens BeicoTa ComHila okaszanack paBHoi 57° 17'. Ilonb3yscek
ACTPOHOMMYECKHM KaJICHJIapeM, OIPEAeTIUTe, B KaKOil IeHb rojia ObLI0 C/IENaHo 3TO U3MEPEHHE.
VYKakuTe CKIOHEHUE 3B€3/1bl, KOTOPYIO U3 JIF000I0 MyHKTa 3eMJIM MO>KHO MHOT/1a HaOJIi0/1aTh Ha
TOPU30HTE.
KakoBo ckioHeHue 3Be3/1bl, Ha0moaaBIeics B Apxanrenbscke (p = 64°32") B HuxkHEl
KyJIbMMHALMU Ha BeicoTe 10e?
JlokaxuTe, 9TO BBICOTA 3BE3/IbI B HUKHEH KyJIbMUHAIIMU BhIpakaeTcs popmynoi: h=p + 5—
90°.



13. KakoBo 3enutHOe paccrosiuue Beru (6 =+ 38°42") Bo Bpems ee BepXHEH KyJIbMUHAIMY B
Mockse (p = 551.45")?

Cnucok Jureparypbl

1. ActporHomus. YueOHoe mocooue / M.M. [laraes u ap. - M.: IIpocsemenue, 2018. - 384 c.
2. AmroxoBckwuii, B. A. D¢dupoarnnamudeckne 0CHOBBI KOCMOJIOTHH U KOcMOroHuu / B.A.
AnrokoBckui. - M.: Hayunsriit mup, 2016. - 284 c.

3. bepexxko, E. I'. Benenue B pusuxy kocmoca / E.I'. bepexko. - M.: DUSMATIINT, 2014. -
264 c.

4. bepexnoit, A.A. Conneuynas cucrema / A.A. bepexnoii. - M.: ®MJI, 2017. - 694 c.

5. Boukapes, H. I'. OcHoBbl (hu3uku mex3Be3anou cpeasl / H.I'. Boukapes. - M.:

JIn6poxom, 2013. - 352 c.

6. boukapes, H. I'. OcHOBBI (hn3uKH MEK3BE3IHOM cpenbl. YueOHoe nocooue / H.I'. boukapes. -
M.: JIenang, 2015. - 354 c.

7. beikos, O. I1. [Ipsmbie meTonb! onpeaenenns opout Hebecusix Ten / O.I1. beikos, K.B.
XommeBHUKOB. - M.: U3mareascrso CIIOIY, 2013. - 152 c.

8. 'anaBkuH, B. B. Cunepreruueckas ¢usuka, uiu Mup nHao6opot / B.B. I'anakun. - M.:
JIKH, 2018. - 122 c.

9. 3Be3nHoe HeOo. Kapra. - Mocksa: Ornu, 2015. - 164 c.

10. Kapta 3Be3nnoro neba. - M.: DMB, 2015. - 895 c.

11. Kapra 3Be3gHoro Heba. - M.: Jlonl'uc, 2015. - 792 c.

12. Kononosuy, 3.B. O6mwuii kypc actponomun / 3.B. Kononosuu. - M.: JIubpokom, 2016. -
847 c.

13. Kononoruy, 2.B. O6muii kypc actponomuu / 3.B. Kononosuu. - Mockga: CII6. [u ap.] :
ITurep, 2017. - 387 c.

14. JleBuraHn, E.I1. [Ilunaktuka actponomuu / E.I1. Jlepuran. - Mocksa: ['ocrexu3nar, 2013. -
987 c.

15. Manos, 1. ®. MexaHu3Mbl KOCMUYECKOTO U3JTydeHus. YueOHoe nocooue / N.d. Manos. -
M.: JIubpoxom, 2014. - 160 c.

16. Myp3un, B. C. Actpodusuka kocmudeckux Jryuert / B.C. Myp3un. - M.: Jloroc, 2014. -
149 c.

17. ®opros, B. E. OkcTpemanbHble cOCTOSIHUS BellecTBa Ha 3emiie U B kocmoce / B.E. ®opros. -
M.: DUSMATIINT, 2013. - 264 c.

18. Ilurones, b. M. Marematuueckas oOpadbotka Habmonenunii / b.M. Illurones. - M.:
Hayxka, 2015. - 344 c.

19. A3es, C. A. Jlekiun o Conueunoii cucteme / C.A. S3eB. - M.: Jlans, 2013. - 384 c.

20. Srunnuna, @uprosa [1o Ty cropony 3Be31. UTo HaunHAETCS TaMm, T/i€ 3aKaHUUBACTCS
Bcenennas? / @uprosa SAnunnuna. - M.: Equropuan YPCC, 2018. - 120 c.

ITos1e3HbIEe CCHLIKH.
1. https://sovietime.ru/astronomiya-i-arkheologiya/sbornik-zadach-po-astronomi-1980

2. WurepakTuBHas kapta 3B€3aHOr0 Heba // http://meteoweb.ru/astro/skaymapsl.php
3. Acrtpodopym // https://astronomy.ru/forum/



https://sovietime.ru/astronomiya-i-arkheologiya/sbornik-zadach-po-astronomi-1980
http://meteoweb.ru/astro/skaymaps1.php
https://astronomy.ru/forum/

