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BBenenue

1.1.Meroauueckue ykazaHusi COCTaBIEHBI B COOTBETCTBUU C TPEOOBAHUSIMU
['ocymapcTBeHHOrO cTaHAapTa CcpeaHero (MOJHOro) oOmiero oOpa3oBaHUs U
paboueit mporpamMmoii yaeOHON AUCITUTUITMHBI « ACTPOHOMUS.

HaGnronenuss u mpaktudeckue paboThl MO ACTPOHOMHUHU WUTPAIOT BAKHYIO
posib B OPMHUPOBAHUN ACTPOHOMHUYECKUX MOHATHNH. OHU MOBBIMIAIOT UHTEPEC K
M3y4yaeMOMY TMPEIMETY, CBS3BIBAIOT TEOPUIO M  MPAKTUKY, Pa3BUBAIOT
HaOJFOMATEIbHOCTh M BHUMATEIHHOCTh. [IpakTwueckue paboThl MPOBOIATCS C
LEIbI0 TIOBTOPECHUS, YTIyOJICHUS], pacUIupeHuss MU OOO0OIICHUS MOTYyYECHHBIX
3HAHUW, Pa3BUTUS M COBEPIICHCTBOBAHUS AKCIEPUMEHTAIBHBIX YMEHUMH;
bopMHUPOBaHUS CAMOCTOSTEITHHOCTH.

B MeTonMuecKkux yKazaHUSIX COJIEPKATCA KPATKUE TEOPETHUYECKUE 3HAHUS,
HEO0OXOMMBIC TS BBIMOJTHEHUS IPAKTUYECKUX Pa0OT.
JlaHHbIE METOJMYECKHE YKAa3aHHs BKJIIOYAIOT B ceOs Te MpakTUuecKue paboThl,
KOTOpbIE HE TpeOYIOT CIEelUaIbHOTO o0opymoBaHus il HaOmoneHuid. OHU
paccuuTaHbl Ha pabOTy CO 3BE3HOM KapTOW, aCTPOHOMUYECKUM KaJeHAapeM U
KaTaJIorOM 3BE3/THOTO Heba.

I[JUI Pa3BUTHA HABBIKOB B HCIIOJb30BaHUHU TCOPCTHYCCKUX 3HAHUM B

pa3palboTKe

IIPUBOAATCA

3agadynu  C

JTAJIOHAMH  PEILICHUM,

3aJaHus I

CaMOMNOJTOTOBKH, TECTHI, 3aJaHUS JJII CAMOCTOSITENIbHOU PabOTHI.

Hacrosimiee pykoBOACTBO COCTOMT W3 8 MPaKTUYECKUX paboT MO Kypcy
«Actponomus». Kaxnas pabora paccuntana Ha 1 - 2yaca.

[IpepyaraeMplii Kypc OCHOBaH Ha 3HAHUSX W YMEHHSX, MOJYYEHHBIX
CTYJE€HTaMH MIPU U3YYEHUH ACTPOHOMHMH Ha TEOPETUYECKHUX 3AHITHUSIX.

[To cBoemy coaepxkaHUIO TpakTUYecKue paboOThl MPEACTABIAIOT CcO00i

HaOJII0/ICHUS], U3MEPEHUSI U pELICHHE 3a/1a4, TECHO CBA3aHHbIE C TEMOMU 3aHATHs. B
1ocoOue BKJIIOUEHBI CISAYIOUIUE BUIbI 3aJaHH:

No Tema npakmuueckou Pa3zoen Dopmupyemole ymenus
n/n padomol MemanpeomemHule npeomeninovie
1. | Pabortac IIpakTuueckue Ha IPaKTUKE II0JIb30BATHCA | MCIIOJIB30BATh KapTy 3BE3JIHOTO
HOHBH)KHOﬁ OCHOBBI OCHOBHBIMH JJIOTUYCCKUMH Heba JJIA HaXOXJACHUA KOOpJAUHAT
3BE3JHOM KapTOH aCTPOHOMUH IIpUeMaMu, METOJaMHU | CBETHUIA
(IT3K) HAOJI0IEHUS, MOJIEIMPOBAHHUS
2. Onpe):[eneHHe HpaKTI/I‘-IeCKI/Ie BBIMNOJIHATG NO3HABATCJIbHLIE W | p€IIaTh 3adadyd Ha MMPUMCHCHUEC
KOOpJMHAT OCHOBBI MIPaKTHYECKHE 3aJaHns N3YyYEHHBIX  aCTPOHOMHYECKHX
HeOECHBIX 00BEKTOB ACTPOHOMHH 3aKOHOB
3. | Kondurypamun Crpoenue BBIMOJIHATh IIO3HABATENBHBIE M | pellaTh 3a7ayd Ha NPHUMEHEHHE
IUTAHET U 3aKOHBI ConneuHnoit MIPAKTUYECKHUE 3aJaHUSL U3YYEHHBIX  aCTPOHOMHUYECKUX
JIBIDKCHUS TUTaHET CUCTEMBI 3aKOHOB
4. | Onpenenenue Crpoenue BBINOJIHATh IIO3HABATENBHBIE M | pellaTh 3a7ayd Ha INPUMEHEHHE
paccTosiHui 1 Conneunoit MIPAKTUYECKUE 3aJaHUSL U3YYEHHBIX  aCTPOHOMHUYECKUX
pa3MepoB Tel B CUCTEMBI 3aKOHOB
CoutHeuHOM cucteMe
5. | ®usnueckue IIpupona ten KJIacCH(UIIMPOBATh  OOBEKTHI | BIIaJIEHUE OCHOBHBIMH METOJaMH
YCIIOBHS Ha Comneunoit HCCIIeTOBAHUA, Hay9IHOTO MTO3HAHHA,
TMMOBEPXHOCTHU IIJIAHET CHCTEMBI CTPYKTYPUPOBATH HByIIaeMBIﬁ HCIOJIB3YEMBIMU B aCTPOHOMMUU:
3€MHOU TPYMIIBI marepuall OIIMCaHUE; 00BSCHATH
MOJydCHHBIE  pe3yJbTaThl |
J€J1aTh BBIBOJbI
6. | CpaBHHuTENBHAS IIpupona ten KJIaCCH(UITMPOBATE  OOBEKTHI | 0OpabaTHIBATH PE3YNBTATHI
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XapaKkTepUCTHUKA ColHeuHOM HCCJICIOBaHUS, M3MEepeHui, 0OHApPYKUBATh
IJIaHET CHCTEMBI CTPYKTYpUpPOBaTh  U3Yy4aeMbIil | 3aBUCHMOCTH MEXITY
Marepuan ¢bu3nIeCKUMHU BEIMYNHAMHU,

OOBICHATH [I0JIyYE€HHBIE
pe3yNbTaThl U AEJATh BBIBOJbI

Onpeneneane Comarie 1 3BE306I | BBHIIONHATH IO3HABAaTENbHBIE W | PEIIaTh 3a1a4d HAa NPUMEHCHHE

OCHOBHBIX MIPaKTUYECKHUE 3a1aHus H3Y4YEHHBIX aCTPOHOMMYECKUX

XapaKTEPUCTUK 3aKOHOB

3BE3]T

Onpenenenue CrtpoeHue u BBINOJHATh IIO3HABATENIbHBIE W | pellaTh 3aJlayd Ha IPUMEHEHHE

CKOpPOCTH IBH>KEHUS JBOIIOIHUS MIPaKTUYECKUE 3a/IaHUsA HA3yYEHHBIX aCTPOHOMHUYECKUX

331 B ['amakTuke Bcenennoit 3aKOHOB

1.2.1eqm 1 3a1a4u NpPaKTUYeCKOil (J1a0opaTOpHOI) padoThI:

- Pa3BUTh [103HABATEIbHbIE HHTEPECH], HHTEIIEKTYalbHbIE U TBOPYECKHE CIIOCOOHOCTHU B
npolecce pemeHus] acCTPOHOMUYECKHMX 3a1ad M CaMOCTOSITEIBHOTO INPHOOPETEHHS HOBBIX
3HAHUH;

- BOCIIUTaHHE JIyXa COTPYAHUUECTBA B IPOLIECCE COBMECTHOT'O BBIIIOJIHEHUS 3a/1a4;

- YMeTb IPHUMEHATh 3HAHUS 10 ACTPOHOMMHU Uil OOBSICHEHUs SIBICHUH HPUPOIBI,
pemeHus pU3MYECKUX 3a/1a4, CAMOCTOSTEIbHOTO IPUOOPETEHHs U OLEHKH HOBOW MH(OpMaIum
(bU3MUECKOro cosiepKaHus, UCIOIb30BAHUS COBPEMEHHBIX UH(OPMAIIMOHHBIX TEXHOJIOTHIA;

- I03HAaKOMUTBCS C OCHOBHBIMU METOJJaMU aCTPOHOMHUYECKUX HUCCIIEIOBAaHUI U pacueToB.

Kaxnas mnpakrtuyeckas paboTa Bi/IoYaeT B ce0si KpaTko c(HOpMYIUPOBAHHYIO II€Jb
paboThI, HEOOXOAUMBIN TEOPETUIECKUN MaTepHai, OMHCaHUe Xoa padoThl, IepedeHb MOCOOHI
U 000pyaOBaHUs, HEOOXOAMMBIX MJIsi €€ BBINOJHEHUS, TaOJMIIbl, KOHTPOJBHBIE BOIPOCHI,
CIIMCOK OCHOBHOM M JOIOJHUTENBHOW JTepaTyphl. llepen npoBeneHHEM NIPaKTUYECKHUX
3aHATUH CTYACHT JOJDKEH CaMOCTOSATEIBHO IOBTOPHUTH JAHHYKO TEMY IO KOHCIIEKTY JIEKLUN
Wi 1o y4eOHHKy. Takoil mpuHUMI HpUydaeT CTYJEHTOB K CaMOCTOSITEIbHOM IpopadoTke
HE00XO0IMMOM JTUTEPaTyphl M K CO3HATEILHOMY BBINOJIHEHHIO JJa0OpaTOPHBIX PaboT.

OcHOBHOE Ha3HAYeHHE METOJMYECKUX YKa3aHMM — OKa3aTh MOMOULIb OOy4aroulumcsl B
HOJTrOTOBKE U BBIIOJHEHNHU MPAKTUUYECKUX paldoT, a Takxke 00JIerduTh paboTy ImpenoiaBaTess 1o
OpraHMU3aly U IPOBEJICHUIO PAKTUUECKUX 3aHATUH.

Beinonnenune Beex paloT sBisieTcs: 00513aTENBbHBIM JIJIS1 BCEX 00YYaroLIIXCSl.

[Topsimox mpoBeNeHHS KaXJIOro JIabopaTOPHOTO 3aHATUS [JIsi OOJIbIIEH YEeTKOCTH
U3JI0KEH B BUJE AJITOPUTMA, TPEANNCHIBAIOIIETO MOCIEA0BATENBHOCTD ONEPaLii.

dopma nIpoBeAEHN 3aHATUI UHAUBHUIYaJIbHAS.

Onucanue paboThl, IPUBEIEHHONW B PYKOBOJCTBE, JOJKHO CIYXKUTh CXEMOH M0 KOTOpOH
COCTAaBJISIETCS] OTYET.

3amaHusl BBIIOJIHSIOTCS NHUCBMEHHO W KaXKIBIM CTYIEHT NPEACTaBISET OTYET II0
CIEYIOIIEH CXEeMeE:

Howmep npaktuueckoii paboThI.
Ha3Banue npaktudeckoil paboThl.
[lenb BHIIOTHEHUS paOOTHI.
OcHanienue (nepeyuciuTb Npudopsl, MPUHAIICKHOCTH, MaTEPHUAIIBI).
TeopeTnueckas 4acTb: KpaTKHME TEOPETUUECKHUE CBEAECHUS, HA OCHOBAHUU KOTOPBIX
BBITMOJHSETCST paboTa, 00pasiibl penieHus 3a1ay.
[TopsioK BBITTOTHEHUS PaOOTHI.
7. TlpakTuyeckas 4acTh: CXEMbl, YEPTEXKH, TAOIUIA PE3YJIbTATOB, PACUETHI, IPaUKH,
PUCYHKH.
8. OO0paboTka pe3yJabTaToB.
9. BeiBox mo pe3ynbraTaM paboThI.
10. OTBeTHI Ha KOHTPOJIBHBIE BOTIPOCHI.
CTyneHThl MUIIYT OTYET M0 MPAaKTUYECKUM padoTaM B TETPAIAX.

ok E
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[Tocne oxoHuaHUs PaOOTHl KaXAbIH OOy4aroIIUICS JOJDKEH MpelocTaBUTh oTyeT. Ha
KOHTPOJIBHBIE BOIPOCHI, yKa3aHHblE B MPAKTHYECKOH pabore, oOyyaromuiicsi OTBEYaeT
IIACbMEHHO.

HeOpexxHoe oopmieHne oTyera, HCIPaBICHNUE yKEe HATUCAHHOTO HEAOMYCTUMO.

TpeOoBaHusi K pe3yJibTaTaM OCBOEHMSI:

Pe3ynbTaThl mpakTHYECKOH pabOThl aKKypaTHO OQOpPMIISIOTCS B paboueld TeTpaau B
COOTBETCTBUU CO CXEMOM, MPEIaracMoil B METOIMUECKUX YKA3aHUIX 10 U3y4aEMOM TEME.

[To KaxaO0My MPAKTUYECKOMY 3aHSATHIO B TETPAJM CTYACHTA JOJDKHBI OBITH CICAYIOIINE
3aM1CH:

- ¥ Ha3BaHHE TEMBbI 3aHITHI,

- Ha3BaHHE MPAKTUIECKOU PabOTHI;

- 11eJ1b PaboTHI;

- oOpaszerr pemieHus 3a1a4.

- MUCHbMEHHBIC OTBETHI Ha BOMPOCHI, MPEJIaraeMble JIJIsI CAMOCTOSTEIIbHOM paOOTHI;

- KpaTKas 3aluch yCJIOBUS 3a/1a4 M MUCbMEHHOE PEIICHUE 3a/a4, 3aM0JTHEHUE TaOJIUII.

B koHIle 3aHATHS CTYAEHT 00s3aTeNbHO IMOAAET BBHIMOJIHEHHYIO PAa0OTy Ha MOAMKCH
MPEINOJABATEIIO.

Kpurepuu oneHkn npakTuieckux pador

Ouenka «5» CTaBUTCA B TOM CIIy4ae, €CJIA CTYACHT:
- BBIIOJHWI paboTy B HOJHOM 0OBbEME ¢ COOIIOJEHMEM HEOOXOTUMOM MOCIe0BATENbHOCTU
IIPOBE/ICHUS U3MEPEHUN;
- B OTYeTE NPAaBUJIBHO M AKKYpPaTHO BBIIOJIHHWJ BCE 3alUCH, TAOIUIbI, PUCYHKH, YEPTEXKH,
rpaduKy, BEIYUCICHHUS.

Ouenka «4» CTaBUTCS B TOM CITy4ae, €CJIU:
- OBUTH BBITIOJTHEHBI TPEOOBAHUS K OIICHKE «5», HO CTYACHT AOMYCTUI HEJOUEThl UM HETPpyObie
OLINOKH.

Onenka «3» cTaBHTCS, €CIIH:
- pe3yJbTaT BBINOJIHEHHOW YacTH TaKOB, YTO MO3BOJISIET MOJYYUTh MpPaBUIIbHBIE BBIBOJABI, HO B
X0J1€ POBEIACHUS U3MEPEHUM ObUTH JOMYIIEHBI ONTUOKH.

Onenka «2» CTaBUTCS, €CIIH:
- pe3yJIbTaThl HE TIO3BOJISAIOT CAENIATh IPABUIBHBIX BBIBOJIOB,
- U3MEpEeHUs, BBIYUCIIECHUS, HAOII0IeHUS TPOU3BOANINCH HEPABUIIBLHO.
Ounenka «1» cTaBUTCS B TEX ClIydyasiX, €CIIU CTYIEHT COBCEM HE BBIIIOJIHUI paboTy.
Kpurepun oueHnBaHus pacuy€éTHOM 3a1a4M

OrMeTka «5» - MPUBENEHO IOJHOE NMPABUIBHOE PELIEHUE, BKIKOYAIOIIEE CIEAYIOIINE
AIIEMEHTHI: BEPHO 3alMCAaHO KpaTKOEe YCIOBUE 3aJjauyd; 3allCaHbl ypaBHEHUS U (POpMYIbI,
IpUMEHEHHE KOTOPhIX HEOOX0AUMO U JJOCTATOUHO JUISl pEIIEHUs 33/1a4H BHIOPAHHBIM CIIOCOO0OM;
BBIMIOJTHEHBl HEOOXOAMMbIE MaTeMaTHuecKue NpeoOpa3oBaHUS M PACUETHl, MPUBOJAAIINE K
IIPaBWJIBHOMY YHCJIOBOMY OTBETY, M IIPEACTaBI€H OTBET. [Ipu 3TOM momycKaeTcst peleHue «Io
4yacTsM» (C MPOMEKYTOUHBIMU BBIYUCICHUSIMH).

Otrmerka «4» - TpaBWIBHO 3amlMcaHbl HEOOXOAMMbIE (OPMYIIbI, TPOBEICHBI
BBIUMCJICHMS], U TIOJy4YeH OTBET (BEpHBIM WJIM HEBEPHBIN), HO JOIYyIIEHa OlMOKa B 3alUCU
KpPaTKOT0 YCJIOBHUA WM nepeBojie enunul B CH.
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-IIpencraBiieHo MpaBUIBLHOE PENICHUE TOJIBKO B 00IIEeM BHJE, 6€3 KaKUX-TH00 YUCIOBBIX
pacyeToB.
NJIn

-3anucanpl ypaBHEHHS U (HOPMYJIbI, TPUMEHEHUE KOTOPHIX HEOOXOIUMO M JOCTATOYHO
JUTSL PEIISHUs] 3a/1a4ydl BBIOPAHHBIM CIOCOOOM, HO B MAaTEMaTHYECKHX MPEoOpa30BaHUIX WU
BBIYHCIICHHUSIX JIOMYIIEeHa OIHrOKa.

OtMmeTKka «3» - 3aMKcaHbl U UCTOJIH30BAaHbI HE BCE UCXOAHBIE (POPMYIIBI, HEOOXOAMMBIE
JUTSL pEILICHUS 3aa49H.

NJIn

-3anucanbl Bce UCXOIHBIE (hOPMYJIbI, HO B OJIHOW M3 HHUX JOIYIIIEHA OIHNOKA.
NJIn

-3anucanbl TOJIBKO UCXOAHBIC (DOPMYJIIBI, HEOOXOIUMBIE JIJIS PEIICHHUS.

OTtMmeTKka «2» - 337a4a c/ieJIaHa HEBEPHO MJTH BOOOIIE HE ClIeIaHa.

B Tex cmywasx, Korja CTyIEHT IOKa3aJl OPUTMHAJIBHBIA W HamOoJee palrOHaIbHBIN
MOJXOJ] K BBIMOJHEHUIO pa0OTHI WM B Mporecce padoThl, HO HE M30ekKal TeX WM WHBIX
HEJOCTaTKOB, OLIEHKA 32 BBIIIOJIHEHUE PA0OTHI IO YCMOTPEHHUIO YYUTEINS MOKET OBITH MMOBBIIICHA
10 CPABHEHUIO YKa3aHHBIMU BBIIIIC HOPMaMHU.
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ITopsinok BHINOJHEHHS NPAKTHYECKOH Pa0doThI 00y4aroIUMHCH

Ilpakmuueckoe 3anamue Nel, 2

N3y4denune kapThl 3Be31HOT0 He0a. OnpeneieHue HeOECHBIX KOOPAMHAT.
Leab padoThl: HAYUUTHCS MOJIB30BATHCS TOIBFKHON KApTOM 3BE3THOTO Heba 1 OTPEIETSITh C
€e MOMOIIBI0 KOOPAMHATHI 3BE3/1.
O0opynoBanme: OJBIKHAS KapTa 3BE€3HOT0 HeOa, HAKIaIHOW KPYT.

Teopus

Acmponomusa — Hayka o BeceneHHO#, n3ydaronias IBUKCHUE, CTPOCHHE, TIPOUCXOXKICHHE
U pa3BUTHE HEOECHBIX TEI.

Hebecnas cgpepa

Jist u3ydeHns BUAMMOTO PACIIOJIOKEHHS CBETH U SIBJICHUH, KOTOPBIE MOXKHO HAOIIOIATh
Ha HeOe B TCUEHHE CYTOK MJIK MHOTHUX MECSIICB B aCTPOHOMUH IIPUMEHSIOT MOHSATHE «HeOeCcHas
chepar.

Hebecnast cepa — BooOpakaemasi chepa MpOU3BOIBHOTO paanyca, B LEHTPE KOTOPOU
HaxoauTcs T1ya3 HaOmromatens. Ha moBepxHOCcTh  3TOM  cdepbl MPOCHUPYIOT BHIUMOE
MIOJIOKEHHUE BCEX CBETHMJI, OTBJICKASICh OT ACUCTBUTEIBHBIX PACCTOSHHIA, U PACCMATPHUBAIOT JIUIIb
YIJIOBOE PACCTOSIHUE MEXKAY HUMHU. A Uil yI00CTBA U3MEPEHUHN CTPOSAT Pl TOUCK U JINHHIA.

OCHOBHBIE INHUH U TOYKH HEOECHOM cephbl.

Py
PR AERE .
LEEEEEEELS, MaTtemaTH4ecKHit
PRAERFREREIEY FOPH30HT
E PrATEEY RV ErYEY
_____ P FRFTFIIEIIN
P = e S~
N —~ k: S
. LTy
Hebecurrii R W
3KBATOP PATIIIIIIIY
ErEry)
Lo,
P /
Z /
Z — 3eHUT;
/
Z' — Hanup;

7Z' - orBecuas JIUHUS;

P — ceBepHblIil momoc Mupa;

P/ — toxHblii mOMROC MHpA;

PP’/ - och MHpa — OCh BUAUMOTO BpallleHHsI HeOeCHOM cdepsl;

[TmockocTh MEepHeHIUKYISIPHAS OTBECHON JIMHUH U TIPOXOJIAIIasl Yepe3 MeHTp HeOeCHOMH
cdepbl HA3bIBACTCS NIOCKOCHbIO UCIUHHO20 MAMEMAMUYecKo20 20pU30HmAa.

Och Mupa a1 HaOIr0JaTeNs BCET 1A MapajuieibHa OCH BPAIICHHS 3eMITH.
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[TnockocTh, mpoxonsias uyepe3 MeHTP HeOeCHOW cdepbl, MePHeHAUKYIIPHO OCH MHpa
HA3bIBACTCS HEOECHbIM IKBAMOPOM.

Touku, B KOTOpBIX HEOECHBI 3KBAaTOp IMEPECEeKaeT IUIOCKOCTh HCTHHHOTO
MaTeMaTH4YeCKOro TOPU30HTA, Ha3biBalOTCA Toukamu Bocroka (E) m 3amama (W). JIBe npyrue
paBHO OTAaJICHHBIC OT HUX Ha3biBatoTCs Toukamu Cesepa (N) u FOra (S).

SN — nosyieHHast TIMHUSL.

OKpy>KHOCTB, MMPOXOAIIAS Yepe3 MOIIOCHl MUpPa, 3€HUT, Haaup, dyepe3 Touky CeBepa u
FOra naswiBaeTcs HebecHbIM MEPUOUAHOM.

Hebecnvie koopounamoi
DkeamopuanbHas cucmema KOOpOUHam

Ilpeonasnauena st COCTaBICHUS 3BE3HBIX KapT, aTJacoB M KaTaJIOTOB.

OcHognas nuHus — 0Ch MUpA.

OchoséHas niockocmy — MIOCKOCTh HEOECHOTO IKBATOPA.

Bonbmioit kxpyr HeOecHOM cdeprl, MPOXOIAUIMI Yepe3 MOIICH MHUpa U HalIrogaeMoe
CBETHJIO, Ha3bIBACTCS KPY2OM CKIOHEHUA C8emUd.

Z

Z/

Cknonenue ( 50) — Jyra Kpyra CKJIOHEHHs oT dkatopa no ceeruna (ZMOM).
W3mensiercss B mpenenax oT — 90° o +90°. Nsmepsiercst B rpagycax (MUHYTax M CEKyHAaXx).
MHorzna BMECTO CKJIOHEHHsI CBETHJIA PAacCMaTPUBAIOT MOJIOCHOE (MM TOJIIPHOE) PacCTOSHUE
(P°) — nyra Kpyra CKIOHEHHS OT CEBEPHOrO MOMIOCA 1O CBETHIIA (£POM ). Uzmensercs B
npenenax ot 0° no 180°. W3mepsiercs B rpagycax (MHHYTax M CEKyHJax).

h
Ilpsimoe  ocxoocoenue (O ) — nyra HEOECHOrO SKBaTOpa OT TOYKH BECEHHETO
PABHOAEHCTBUS ) 1O TOYKH IE€PECEUYECHUs Kpyra CKIOHEHMsI C 3KBaTOpPOM, NPOTUB YaCOBOU

ctpenke (T. e. or FOra k BocToky) (Z]/OM'). H3menserca B mpexpenax oT 0" no 24"
W3mepsieTcs B yacax (MUHYTax M CEKYHIAX).

BooOpaxxaemast nuHus TOm0BOTO JBMKeHHS COJIHIIA Ha3bIBACTCS IKJIMNTHKOM.
OKIUNTHKA U HEOECHBIM SKBATOp MEPECcEeKaloTCs B TOUYKE BECEHHETO PAaBHOACHCTBUS U TOUKE
OCEHHET0 paBHOJAEHCTBUSA. Bero sknuntruky ConHile npoxoauT poBHO 3a rof. Co3Be3aus, dyepes
KOTOpPbIE€ TPOXOIUT SKIIMIITUKA, HA3BIBAIOT 30/IMAKAJIbHBIMU
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Co3z6e30us u 36e30bl
Bce HeOo pazpeneHo Ha 88 y4acTKOB, MMEIOIIUX CTPOTO OMPENEICHHBIC TPAHUIBI —
co3Be3nausa. Co3Be3aus — COEAMHEHHE 3Be3l B pasinyHble ¢urypel. Takoe ompeneneHue
JaBaloCch ThicsiuM JieT Hazad. Celyac CO3BE3IUI0O Mbl MOXEM JaTh TaKOe OIpeJeleHHUE.
Co3Be3us — y4acTKU 3BE3HOTO Heba, BbIIEIEHHBIC U YA00CTBa OPUEHTHPOBKH Ha HeOECHOM
ctepe u obo3HayeHus 3Be3A. B Ttabnuie 1 mpenctaBieHO HECKOJIBKO CO3BE3JIUS U HEKOTOpHIE

BXOJAIIMUE B KX COCTaB 3BC3bI.

Tabmuia 1.
Co3Besnue 3Be3na CosBe3nue 3Be3na
A y Almaak Jlebenp a Jlened
HAPOMEAA S Mirach Jles o Peryn
o Kacrop Jlupa o Bera
binsnenst B Tommykc Manas Mensenuna a [lonspHas 3Be3na
Y AnbxeHa Maerii Ilec o [Tpormon
a Jlyoxe o berenbreiize
bonbas € Aot B Purens
Mensenuua & Munap Opuon y bennaTtpuke
AnbKOp & AnHuTak
bonboii [lec a Cupuyc € AntHunam
Becbl a Zubenelgenub a Markab
Bozanumit o Kamemna [Terac B Scheat
Bonomnac o ApKTyp e Enif
JleBa a Cnuka [lepceii a Mupdaxk
3asn a Arneb Cesepnas Kopona a Alphekka
Kur 0 Mupa CxopruoH o AHTapec
o Shedir Tenen o Anbaebapan
Kaccuomnes & Ruchbah . y Errai
B Caph Hedeit B Alfirk
X00 pabombut

O3HaKOMbTECh C OIMCAaHMEM MOJABMKHOW KapThl 3Be31HOro Heba (mpuioxeHue 1).
[TonBukHas kapTa 3BE3JHOr0 Heba TO3BOJISAET ONPENENUTHh BHUJ 3BE3JAHOr0 Heba B JI00OI
MOMEHT CYTOK MPOU3BOJILHOTO JIHS Tojia ¥ OBICTPO peliaTh psij MPaKTUYECKUX 3a/1a4 Ha YCIOBUS
BUIMMOCTH HEOECHBIX CBETHIL.

Ha xapre moka3aHbl CO3BE3/HsI, COCTOSIINE U3 IPKUX 3BE3/1 710 3-€ii 3Be3THON BEJIWYHHEI, a
TakXe HEeKOTopble Oojiee ciabble 3BE3JIbl, JIOMOJIHAIOLINE TEPBUYHBIE OYEPTAHUS CO3BE3IUIL.
3Be3/1bl M300pakeHBbl YEPHBIMH KPYXKXEUKaMH pa3HBIX pa3MepoB: 4eM sipue 3Be3fa, TeM Ooiee
KpYIHBIE KpPY)KKM HUX H300paxatroT. OCHOBHBIE 3Be3/bl CO3Be31uil 0003HaueHbl OyKBaMHU
rpedeckoro anpasuta. KpymHBIMH TECHO PACMOJIOKEHHBIMH TOYKAMH IIPEICTABICHBI SPKHUE
3BE3JIHBIC CKOIUICHHMSI, a IITPUXOBON — sipKkue TyMaHHOCTH. [looca, BEIMTOIHEHHAS B BHJIE TOYEK,
n3o6paxkaer MJIEUHBIN ITY Th.

B nentpe xapthl pacnionokeH CeBepHBIN MoToc Mupa u psiiom ¢ HuM [lomsipHas 3Be3na (o
Mamnoit mensenuibl). Ot CeBepHOTO TOJMIOCA MHPa PACXOIATCS PAAMYChl, H300pa)karoniue
psIMOe BOCXOKIEHHE (0l), BRIpaKEHHOE B yacax. HauanpHBI KpyTr CKIOHEHHsI, ol pOBaHHBIN
Hynem (0)”, mMpoXoaWUT Yepe3 TOUYKY BECEHHETO pPaBHOACHCTBHUS, OO0O3HAYEHHAs 3HAKOM
JnameTpanbHO MPOTHBOIONOKHBIA KPYr CKIOHEHHUS C TMPSMBIM BOCXOXJIECHHEM o = 12 4
MIPOXOJIUT Yepe3 TOUYKY OCECHHETO PaBHOJCHCTBUS .
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KoHueHTpruyeckre OKpyKHOCTH Ha KapTe M300pa)kaioT HeOeCHbIe Mapajuleiu, a yucia y
TOYEK UX nepecedeHus ¢ HyseBbIM (0 1) u 12-TH 4acOBBIM KPYraMu CKJIOHEHUS MOKa3bIBAIOT UX
ckioHeHue (0), BBIpaXEHHOE B rpagycax. Tperbs mo cyery ot llomroca mupa OKpYKHOCTb,
oundposannas 0°, mpexcraBusier coGoil HEGECHBI KBATOP, BHYTPH KOTOPOTO PACIONOKEHA
ceBepHasi HeOecHas monycdepa, a BHE €ro — Mmosic 10KHOM HeOecHO# momycdeps! 10 i 6 = (-
45°%). Tak Kak B JCHCTBUTENHHOCTH IHAMETPHl HEGCCHBIX Mapapie/eil MEHbIe IuaMeTpa
HeOeCHOro 3KBaTropa, a Ha KapTe HeOecHbIe MapayieNid IOKHOM mNoiycdepbl BBIHYXICHHO
n300pakeHbl OOJIBIIMX Pa3MepPOB, TO BHUJ CO3BE3AMH HOKHOTO HeOa HECKOJIBbKO MCKaXKEH, 4YTO
CJIeZlyeT UMEeTh B BUy IPU U3YUEHHH 3BE3HOTO HEbA.

OKIUNTHKA M300pakeHa Ha KapTe SKCLUEHTPUYECKUM OBAJIOM, IEPECeKarolUMCs C
HEOECHBIM 3KBAaTOPOM B JIBYX PAaBHOJCHCTBYIOIINX TOUKAX.

Ha oOpe3e kapThl HaHeceHbl Ha3BaHUs MecslleB roja W jAatel. HampaBnenue cuera
MECSIIEB, JaT M MPSAMOrO BOCXOXJIEHHUS — IO BPALICHHUIO YacOBOW CTpenku. B 3Tom ke
HalpaBJIEHUU cienyeT n300paxarh nepemerieHne CoaHIa 0 SKIUNTHKE.

B kapre mpuiokeH HaKIAJAHOM Kpyr, BHYTPUM KOTOPOTO HauyepyeHbl OLU(PpPOBAHHBIC
nepeceKaroluecs: oBajibl, a 10 00pe3y HaHeCeH 4acoBOM JMMO, N300pakarolIMii Yackl CYTOK 110
cpeaneMy coimHeuyHoMy BpemeHu T . HampaBienue cdera BpeMeHH Ha 3TOM JUMOE — MPOTUB
4aCOBOM CTPEJIKH.

BHyTpeHHHil BbIpe3 B HaKJIQJHOM Kpyre AeNaeTcs MO OBaly, OUU(POBAHHOMY YHCIOM
HauOosee OMM3KMM K reorpaguueckoidl IIUPOTe MECTHOCTH, B KOTOpOH KapTa Oyner
UCTIOJIb30BaThCH.

KoHTyp 0oBaJIbHOrO BBIpE3a B HAKIIOHHOM KpYre M300pakaeT T'OPU30HT, U €r0 OCHOBHbBIE
ToukH 00o3HaueHbl OykBamu O (Touka rora), 3 (Touka 3amama), C (Touka ceBepa) u B (Touka
BocToka). Mexay Toukamu FO 1 C He06X0IMMO HATSIHYTh TEMHYIO HUTh, KOTOPBIN H300paXkaroT
HeOecHbIl Mepuanad. [Ipu pabore ¢ kapToil, HaKIaIHOM Kpyr HAaK/IaIbIBa€TCsl HA KapTy BCeraa
KOHIIEHTPUYHO, NpUYeM HUTh (HEOECHBIM MepuIuaH) JOJDKHA 00s3aTeNbHO NMPOXOJUTh Yepe3
CesepHblii omtoc Mupa. Torga oTpe3oK HUTH, PACHOIOKEHHBIH My CeBEpHBIM IOIIOCOM
mupa U Toukoi IO, mpeacTaBUT 10KHYIO HOJOBHHY HEOECHOTO MepHAMaHa, a OCTaJbHOU ee
OTPE30K — CEBEPHYIO €€ MOJIOBHHY.

HanoxxuB Kpyr KOHIIEHTPUYHO Ha KapTy, HEOOXOAMMO Ha HUTHU OTMETHUTH (XOTS Obl
y3€IIKOM) TOUYKY €€ IepecedeHusi ¢ HeOSCHOH mapajuienblo, CKJIOHEHHE KOTOPOH paBHO
reorpaduueckoil mmpore (wim O6IM3KO K Hell) MecTa HabmoaeHu. DTa TouKa, Jiexaras BOIu3u
[IEHTpa HaKJIaJHOTO KPyra, N300pa3uT 3eHUT.

YroObl ompenenuTs BHJ 3BE3JHOr0 Heba Ha HMHTEPECYIOIIUH MOMEHT CYTOK
OTIPENIEeIEHHOTO JTHS Toja (JaThl), TOCTATOYHO HAIOXKUTH KPYTr KOHIIEHTPUYHO Ha KapTy (HUTH —
MepuauaH mpoxoaut yepe3 [lomoc Mupa) Tak, 4ToObl IITPUX MOMEHTAa BPEMEHM COBHaJal CO
HITPUXOM 33/IaHHOW KapThl, U TOT/Ia 3BE3/bl, HAXOSIIINECS B TAHHBI MOMEHT HaJl TOPU30HTOM,
OKa)XyTCsl paCHOJIOKEHHBIMU BHYTPH OBAJILHOTO BhIpE3a.

3Be3/1b1, 3aKPHIThIE HAKJIAHBIM KPYTrOM, B TOT MOMEHT HE BUIHBI, TaK KaK HAXOATCS MO
ropu3oHTOM. CeBepHBI MOJIOC MUpa M300pakeH B LIEHTpe KapThbl. JIMHUM, UCXOASAIIME OT
CeBepHOTO MOITF0CA MUPA, TIOKA3bIBAIOT PACIIOJIOKEHNE KPYroB CKIOHeHHs. Ha 3Be3mHol KapTe
JUId ABYX OJIMKaWIIMX KPYroB CKJIOHEHHE YIJIOBOE paccTosiHHMEe paBHO 2 4vacam. HebGecHble
napayuienu HaHeceHbl yepe3 30. C MX NMOMOIIBIO MPOU3BOJAT OTCYET CKIOHEHMSI CBETHI O.
Touku nepecedeHrs: HIKIUITUKU C SKBATOPOM, JJIsi KOTOPBIX IpsiMoe BocxoskaeHue 0 u 12 vacos,
Ha3bIBAIOTCS COOTBETCTBEHHO TOYKAaMH BECEHHEr0 W OCEHHero paBHOJeHCTBUH. [lo kparo
3BE3/IHOM KapThl HAHECEHBI MECAIIbI U YUCIIA, a HAKJIaJHOM KpPYre — 4achl.

Jnst ompezeneHusi MECTOTOJIOKEHNsT HEOSCHOTO CBETHJIAa HEOOXOAWMO MECSII, YHUCIIO,
yKa3aHHbIE Ha 3BE3/IHON KapTe, COBMECTUTH C YaCOM HAOJIIO/ICHHSI HAa HAKJIQJIHOM KpyTe.

Ha xapre 3eHHT pacrnosiokeH BOJM3M LIEHTpa BbIpe3a (B TOYKE MEpEeceueHUs HUTH,
n300pakaromuidi HeOECHbIM MepuaraH ¢ HeOeCHOW mapaisenbio, CKIOHEHHE KOTOPOH paBHO
reorpaduueCcKOr MUPOTE MECTa HAOITIOACHUS).
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Ilopsiiok BbINOJTHEHHS PA0OTHI:
[lonBwxHas kapTa 3Be3qHOrO0 Heba IMO3BOJSET PELIUTh PAN MPAKTHUYECKUX 3aJad 110
ACTPOHOMMHU.
1. Omnwucate Buj 3Be31HOTO HeOa B 33IaHHOE BpEeM4 U Jary.
VY CTaHOBHUTH MOJBWXHYIO KapTy 3BE3JHOrO HeOa Ha JeHb W 4ac Habmoxenus. s sToro
COTMOCTaBUTh JaTy Ha BHEIIHEM Kpyre KapThl C 3aJaHHBIM BPEMEHEM Ha HAKJIaJHOM KpyTe.
PaccmarpuBast yuacTok 3Be3/IHOTO HeOa B OKHE HAKJIaJHOTO KPYTa, 3alOJIHUTh TaOIuILy.

TTomoxxenue CO3BE3IUs
OTHOCHUTEIBHO
TOPU30HTA

Bocxomamue

3axogamniue

B BepxHuen
KYJIbMUHALINU

B mmxuen
KYJIbMUHALIU

BOm3u 3eaura

SKIIUIITUKAJIBHBIC

2. Haiitu co3Be3nus, pacloiokKeHHbIe MEXy TOUKaMu 3amanga u ceBepa 10 oktabps B 21

qac.

HaiiTi Ha 3Be3HOM KapTe co3Be3/1us ¢ 0003HAYEHHBIMU B HUX TYMaHHOCTSIMH.

4. Onpenenutb, OynyT Ju BUAHBI co3Be3nus [eBbl, Paka, BecoB B monHoub 15 ceHTAOps?
Kakoe co3Besnue B 370 ke Bpemsi OyeT HaXOAUThCsl BOTM3U TOPU30HTA Ha ceBepe?

5. Omnpenenuth, Kakue W3 TMEPEUYMCICHHBIX co3Be3auili: Mamas Mensenuna, Bosomac,
Bozuuunit, OpuoH — a5 JaHHOM MUPOTHL OyyT HE3aXOIAIUMU?

6. OTBeTuTh Ha BOINPOC: MOXKET JH Ui Bamed mupothl 20 ceHTsAOps Anapomena
HaXOJUTbHCS B 3eHUTE?

7. Ha kapre 3Be3nHOro HeOa HalTH mepedyuclieHHble co3Be3nus: bombiias Menseauna,
bonpmioit ITl€c, Opmon, Osen, JleGenap, IOxnHast pwiba, JleBa — u OmpenenuThb
NpUOIMKEHHO HEOeCHbIE KOOpAWHATHI (CKIOHEHHE M TPSMOE BOCXOXKIACHHE) 0-3BE3]1
3TUX CO3BE3IUM.

8. Omnpenenuth Mo HeOSCHBIM KOOPAMHATAM(CKIOHEHHE U MPSIMOE BOCXOXK/CHHE) HA KapTe
3BE€3JHOI0 HeOa Ha3BaHHWE 3Be3] co3Be3mmii: a=18u 33MuH., 8=+390; 0=20a 50MuH.,
5=+43% a=34 00muH., 5=+45°.

9. Ompenenuth, Kakoe cCO3Be3aUE OyIET HAXOMUTHCS BOJIM3U ropu3oHTa Ha rore 30 urwis B
MMOJTHOYB?

10. Cnenaiite BBIBOJ O MPOJICTAHHON padoTe.

w
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I[OHOJIHI/ITCJILHBIC 3aJaHuA

1) B kakumx CO3BE3QUSX HAXOIATCS 3BE3JIBI,

PaBHBI:
1. a=4"36", 5 =16°31';
3. «=13"25" §=-11%10";
5 a=16"29", 5§ =-26"16";
7. =20"41", 5§ =4517';
9. @ =13"24" 5§ =54°56';

11. @ =5"55™, 5 =7°24':

OKBATOPUAJIBHBIC KOOPAWHATBI KOTOPBIX

2. a=7"35", 5=5%4'":
4. ¢ =14"6", 5=19"11';
6. « =10"8", 5 =11°58';

8. ¢ =6"45", § =-16%43';
10. ¢ =5"5", 5§ =-8%12;
12. ¢ =7"45", § =28°2".

2) ITo KapTeC 3BC3ITHOT'O HeOa ONpCACIINTC SKBATOPHUAJIbHBIC KOOPJAHWHATHI 3BC3/1:

1. Anbraupa;
3. Kanenna;
5. Anaunnam;
7. dyoxe;

9. Mupdax;
11. Har;

2. Kacrop;

4. bennaTpukc;
6. Anuor;

8. Mupa,;

10. Bera;

12. AnHUTaK.

3.) KoopanHathl TOYKH, T/I€ BCIBIXHYJI METEOp TaKHe: O =12h00m, o= +450, a mmorac

hanm 0
B Touke ¢ koopaunatamu & =10"30", & =0". Uepes kaxue co3Be3aus nmponeren Mereop?

KOHTpOJII)HbIe BOITIPOCHI

Pacckaxxute o HebecHoM cdepe.

JlaitTe onpeneneHue SKIUITUKH.

©CoNoO~WNE

Ha000pOT.

JlaiiTe onpeneneHne aCTpOHOMUH KaK HayKH.
Ilepeuncnyre OCHOBHBIE dTalbl Pa3BUTUS ACTPOHOMHH.

Kakue HeOecHbIe CUCTEMbI KOOPMHAT BbI 3HaeTe?
Pacckaxure 0 rOpu30HTAIBHON CHUCTEME KOOPIMHAT.
Pacckaxure 0 BTOpOi SKBATOPUAIBHON CUCTEME KOOPAHHAT.
Jaiite onpenenenue co3se3aus. [Ipusennre npumepsl.

VYmers HaXOIWTh IO KapTE 3BE3HOIO Heba 9KBAaTOpUAJIBHBIC KOOPAWHATHI 3BC3A U
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IIpakTnyeckasi pabora (3TAJOHBI OTBETOB)
H3y4yenue kapThl 3Be31HOr0 HeOa. OnpenesieHue HeGeCHbIX KOOPAMHAT.
Xox padoTbI:

RT3 £:1 ¢ 1 (I P PP
3ananmue 2. 10 okts0ps B 21 yac mexay Toukamu 3anaaa u CeBepa MOKHO HAOIIOAATh
co3Be3aus: Bonomac, I'onune Ilcwr, boapmias Menseauiia.
3ananue 3. TymMaHHOCTH HEBOOPYKEHHBIM IJIa30M MOKHO HAOJIFOAAaTh B CO3BE3IMIX
Angpomena u OpHOH.
3ananmue 4. 15 ceHTs10ps B morHOYBb qaHHBIC co3Be3nus [eBa, Pak, Becwr He BuanHbl. Ha ceBepe
BOJIM3M TOPU30HTA B 3TO Bpems Haxoxasarcs ['onune [cwl, bonbimas Menseauna u Manbiii Jles.
3ananmue 5. [ mmpoTs 55° He3axoAIMMu OyayT co3e3aus: Manas Mensenuna u
Bo3anunii.
3ananmue 6. 20 ceHTs10pss B OMcKe AHApOMEea HaXOIUTCS B 3CHUTE B TIOJHOYb.

3ananmue 7.

3Be3na Cxionenne 3 IIpsimoe BocxoskaeHHe 04, MUH)
o - bonpmag Mensequna +62Y 114 00MuH

o - Bompmoii [éc -15° 64 40MuH

a - OpuoH +10° 54 55MuH

o - OBeH +25° 29 6MUH

o - JIeOenp +45° 204 50 MmuH

o - FOxHas peiba 29" 224 55MuH

o - JleBa -20" 134 20Mun

3ananue 8.

3Be3na Cxionenne 3 IIpsimoe BocxokaeHHe (4, MUH)
o - Jlupa +39" 18 9 33mMunH

o - JIeOenn +45Y 204 50 muH

B - Iepceii +40" 34 00MHH

3aganue 9.

30 urons B mostHOYB BOJM3U ropu3oHTa Ha FOre Haxoautes co3sesnue Kozepor.

BriBoa:
B xo1e paGoThl MbI HAYYHIIUCH ONIPEIEISITH BU 3B€3AHOTO HEOA B TI0O0H MOMEHT CYTOK

POM3BOJILHOTO JHS T'0/1a, HAXOIUTh Ha KapTe 3BE3/JHbIE OOBEKTHI: CO3BE3/Hs, TYMAaHHOCTH,
CeBepHblii MTOJTIOC U T. 1., ONPEIEISITh KOOPIUHATHI HEOECHBIX 00BEKTOB U 110 KOOPAUHATAM
HaXOJUT 3TH OOBEKTHI.
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Ilpakmuueckoe 3anamue Ne3
Kondurypauuu mjiaver u 3aKOHbI IBUKEHUS MJIAHET

1. JlaiiTe ompe/aesieHHe MOHSITUSAM

Opbuta — TpaekTopus,....

Armoreit —...

Ilepureit — ....

DKCIEHTPUCUTET OPOUTHI — ...

2. Ykaxure (popmMbl OpOUT HeOECHBIX TeJI, €CJIN UX IKCHEHTPUCUTETHI MPUHUMAKOT
cJieaylonue 3HAYeHUs

3HaveHue dKCIeHTpucuTeTa  Popma opOUTHI

e=0
e=1
e>0

O<exl1

3. Beinmosiaure 3aganue

Bapuasnr 1.
1. Ha pucynke 8.1, a ykaxkute TOUKU OpOUTHI, B KOTOPBIX:
a) CKOPOCTh IUIAHEThl MAKCUMaJIbHA;
0) moTeHIMaIbHas SHEPTUs MaKCUMaJIbHa;
B) KHHETUYECKAasl SHEPTusi MUHUMAJIbHA.
2. Kak n3meHseTcst CKopocTb IUTaHEeTHI TIPH ee
JBUKEHUH OT apenusi K NepUrenno?

3.
Bapuanr 2.
1. Ha pucynke 8.1, 0 yka>kuTe TOUKH OpOUTHI, B KOTOPBIX:
a) CKOpPOCTh IUIAHEThl MUHUMAJIbHA;
0) noTeHIMaIbHAs YHEPI U MUHUMAIIbHA;
B) KHHETHYECKAas SHEPTUsi MaKCUMaJbHA.
2. Kak u3zmensercs ckopocTsb JIyHBI IpH €€ JBUKEHUH OT IEpUres K arnorer?

4. Pazoepure u opopmuTe 32524

1. PaguomnokaTop 3apuKkcupoBai OTPaXKEHHBIM CUTHAJ OT MPOJIETAIOIIET0 BOIM3H 3eMITH
acrepouna yepe3 t — 0,667 c. Ha kakoM paccTOSHUU OT 3€MJIM HAXOJUJICS B 3TO BpeEMs
actepoun?

AaHo: PeweHue:

= i |
t 0.667 c, s = Ect;
c =3-10%kMm/c.

1
— . . 5. = 5
) T = > 3-10 0.667 = 10° kM.
18
Omeem: 100 TbIC. KM.




2. Omnpenenurte paccTosHUE OT 3eMJIM 10 Mapca Bo BpeMs BEIMKOr0 POTUBOCTOSIHUSL, KOT'/1a €r0
TOPU30HTANIbHBINA Mapayiakc p = 23,2".

AdaHo:

p=232c¢,
R3; = 6370 kM.

S—-?

PeweHue:
206265
S =—— - R3;
P
g 206265
232

Omeem: 56,6 MIH KM.

- 6370 = 5.66 - 107 k™.

3. Ilpu HaOroieHnn IpoxoxaeHuss Mepkypus o aucky COoJTHITa OTPEIeIIUIIN, YTO €ro yrIIOBOM

paauyc p = 5,5", a ropusoHTaNIbHBIN Napaiake p = 14,4". Onpenenute JIMHEUHBINA paanyc

Mepkypusi.

AdaHo:

p = 5,5c,
r = 14,4 c,
Rs = 6370 kM.

5—2

PeweHnune:
@ = £ R3;

g g2 6370 = 2430
DTIge% = L

Omeem: 2430 KM.

4. Onpenenute nepuo oOpamieHus acteporaa bemopyccusi, eciu 00bIasi MOIyoCh €ro OpOUTHI

a=240a.ec.

AaHo:

a=240a.e,
az=1la.e,

T3 = 1roa.

PeweHue:
2 3
r — a_ T2 — a3.
2 3 ’
T3 as

T—2

Omeem: 3,72 roaa.

T = ava;

T = 2.4v2.4 = 3,72 ropa.
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5. Pemuthb 3a1a4u mo oopasumy.

1. Curnan, nocinaHHbIi paanosiokaTopoM K Benepe, Bo3Bparuiics Hazajg yepe3 t — 4 muH 36 c.

Ha kakom pacctosiHum B 3TO BpeMsi Haxoauiiack BeHepa B cBoeM HMIKHEM COETMHEHUU?
Otser: 41 MJIH KM.

2. Ha xakoe paccrosiHue K 3emiie noaietain actepous Mkap, eciu ero ropu30HTaIbHbIN
napajuiakc B 3To Bpems o1t p = 18,0”?

OTtBeT: 1,22 MJIH KM.

3. C moMoipto HaOII0ICHUH ONPEIeTIUIIM, YTO YIIIOBOK paanyc Mapca p =9,0”, a
TOPU3OHTANIbHBIN Napaiiake p = 16,9". Onpenenure nuHenHbIN paguyc Mapca.

Otser: 3390 km.

4. [lepuon obpamenus manoit miuanets! Hlaran Bokpyr Connna T = 5,6 roga. Onpenenure

OOJIBIIYIO TIOYOCh €€ OPOUTHI.

OTtBer: 3,2 a.e.
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IIpakTnyeckas padora Ne 4.
«OmnpenesieHue paccTossHUi U pa3MepoB Tes B COJIHEUHOI cucTeMe».

1. Pazbepure pemenue 3agaun. Ha kakom paccmosanuu om 3emau Haxooumcs CamypH, Ko2oa
€20 2opu3zonmanbubli napaiiakc pageu 0,92

MaHo: Pemenue:
pr=0,9" 3anummre GopMyIly CyTOYHOTO Mapajulakca B YIIIOBBIX CEKYHIaX:
R

P =2 .20626%
.

REB = 6371 xm | IIpeoOpasyiite popmyny: r = R—C?, -206265
Yol

6371

HajiTu: Paccunraiite paccrostaue: r = ——— - 206265 ~ 1,46 -10° kM
9
r-7? [lepeBenuTe paccTosIHUE B a.€.0 I = ﬂ ~9,7a.c.
150-10

OrtBert: paccrosiuue 10 Carypna 9,7 a.e.

2. Paz0epure peuienue 3agauu. Yemy pasen yenoeou ouamemp Connya, uoumslii ¢ Benepot?
Jlano: Pemenmne:
r=0,72a.e. [lepeBenure paccrosuue Benepst or ConHma B KM:

0,72-150-10° ~108-10° xm

D oN 1392000 kM | 3anummre GopMyITy YIIIOBOTO pajnyca CBeTWIA: " = R. 206265
r

VYrioBo# quameTp B 2 pa3a 0oJibllie yrioBoro paauyca: 2" = b, 206265
r

Haiitn: 2 -?  PaccuuTtaiite yrinoBoi quaMerp: 2a” = % - 206265 =~ 2659”
IlepeBenquTe yrioBoil JuaMeTp B  YIVIOBBIE MHMHYTBI U TPaayChl:
2659" = 2659 ~44' = 44 ~0,7°
60

OrtBer: yrunosoii tuamerp ConHiua, BUaumMsli ¢ Benepsl, 0,7°.

3. Pemure 3anauy. Yemy pasen cymounwvui napannaxc FOnumepa 6 npomusocmosnuu?

Pemure 3anauy. Yemy pasen yenosoii ouamemp Coanya, suoumsiii ¢ Mapca?
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IIpakTuyeckas padora Ne 5.
«@u3uYecKue yCJI0BHS HA MOBEPXHOCTH MJIAHET 3eMHOM IPYNIbD).
1. Tlpouwntaiite § 31 (1) yuebnuka (JI. O. I'enaenmreiin ®usuka. 11 kiace. B 2 1. Y. 2. YueOnuk 1151 0011eo0pa3oBaTebHBIX YUPEIKICHUN
(6a3oBerIit ypoBens)/ JI. O. 'ennenmreiiy, 10. U. luk. — M.: Muemo3una, 2013. — 367¢.)
2. 3amnojgHuTe TaOJIHUILY:

Ha3Banue VYcnoBHoe CocrosiHue atMochepsl Cpenusis Penved Hanuuue u CymecTBoBaHue
TUTAHETHI obo3HaueHne | Xumudeckuil | [IIOTHOCTH JaBnenue TEMIEpaTypa, | MOBEPXHOCTH | COCTOSIHHE KU3ZHU
COCTaB oC BOJIBI
Mepxkypuit
Benepa
3emutst
Mapc
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IIpakTnueckas padora Ne 6.
«CpaBHHUTeIbHASI XaPAKTEPUCTHKA MJIAHET».
[To nanapiM TabaunbI 1 3anoaHuTe TAGIUILY 2.

Taoauma 1. OcHOBHBIE cBeJeHHS O IIJIaHeTaXx.

Ha3zBanue X Cpennuii paanyc . Yucno Konbueas
IJIAHETHI E = A E CIIyTHHKOB |CHCTEMa
5. = = B KM B pajinycax 3 o v
(D) o o <
5 = = " = 3emin = g S
< S o 3]
g " % ) S 2 R = o 2
< 9 = = v e =
oS o) a. i = = S g
8 = E E — § =~ = E g E) os) mﬁ
= 2 = 9 o = <
= o o = 2 ) = 2 3 =
= L = g = = 8, = g = Q TV 8 F
29 | S5(2%8 |&¢ 52 |23 5% |83
o5 o2 |o& S 5 = & O = > 83|58
Mepkypuit 0,39 0,24 0,206 479 2440 0,38 58,71 55 3,7 0,06 — HET
Benepa 0,72 0,61 0,007 35,0 6 050 0,95 243,11 52 8,9 0,82 — HET
Semrst 1,00  |1,00 0,017 29,8 |6371 1,00 23756M4¢ |55 9,8 1,0 1 HET
Mapc 1,52 [1,88 0,093 241 |3397 0,53 24737M22¢ (39 3,7 0,11 2 HET
FOmmtep 520 |11,86 0,048 13,1 (69900 [11,2 97 50M 1,3 25,8 318 He MeHee 63|ecTb
CarypH 9,54 29,46 0,054 9,6 58 000 9,5 101 14M 0,7 11,3 95,2 He MeHee 47 |ecTb
Ypan 19,19 (84,02 0,046 6,8 25400 3,9 10 1 49" 1,4 9,0 14,6 He MeHee 27 |eCTh
Hentyn 30,07 (164,78 0,008 5,4 24 300 3,9 15°48™ 1,6 11,6 17,2 He MeHee 13 |ecThb
[TnyTon 39,52 |247,7 0,253 47 1140 0,2 6,4 11 2,0 0,6? 0,002 He MeHee | |HeT
Ta6auna 2. CpaBHUTeIbHAS XaPAKTEPHCTHKA MJIAHET 3¢MHOM I'PYNNbI U NJIAHET- THTAHTOB.
Haszpanue OOBEeKTHI Cpennee Cpennuit paguyc, | Macca B Cpenusist ITepuon Yucno Hanmune
TPYIIIBI paccTosiHuE OT | paauycax 3emMiu | Maccax 3eMiu | TUNIOTHOCTH, BpAaIICHUS CIIyTHUKOB KOJIEL]
Counnia, a.e. r/cMm3
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IImaneTsl
3eMHOH

TpyHIbI

IImanetsl -
TUTAHTEI
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IIpakTuyeckas padora Ne 7.

«Onpene.nefme OCHOBHBIX XapPaKTCPUCTUHK 3BE3Y.

1. Pazbepure pemenue 3anauu. [lapannaxc 3ee30vt Apxkmyp 0,085”. Onpederume paccmosinue 00
36€30bl.

MaHo: Pemenne.
o =0,085" | 3anumute GopMyiy AJis ONPEeICHUs] PACCTOSIHUS: [ = —
Yo
. 1
IloncraBbTe 3HAYEHUS: [ = ~11,8nx
0,085
r-2? BeIpasure paccTosiHue B CBETOBBIX rojax: 11,8-3,26 ~ 38

OTBer: paccrosinue 10 3Be31bl ApKTYp 38 CB. JIET.
2. Pasbepure pemienue 3agauu. Eciu 661 no opoume 3emuu 08U2aniacy 36e30a ¢ Maxou sce Maccoll, KaxK
vy Connya, kaxo 6wl OvL1 nepuod eé obpaujenus?

Jlano: Pemenne.
3
A=1a.e. 3anumre GopMyily Ui ONIPEAEIEHUS MACChl IBOMHBIX 3BE3M: M, + M, = —;
A3

ml+m2 = ZI\/IO [Ipeo6pasyiiTe popmyny, BeIpa3uB nepuoja oopamienus 38é31; 7 = | ——

m, +m,

13

HaiiTu: IToacraBbTe 3HaUeHUS: 7 = ) ~0,7
T-7 OrtBert: nepuo obparieHus 38€3]1 Ob11 Obl paBeH 0,7 neT.

3. Pa3bepute pemenue 3agaun. Bo ckonvko pas [eneb 6onvwe Connya?
CBeTUMOCTh M TeMIepaTypy MOBEPXHOCTH 3B€3[bl BhIMUIINTE U3 TaOiauibl «OCHOBHBIE CBEIECHUS O
HanOoJee SpKUX 3BE3/1aX, BUANMBIX B Poccumy.

MaHo: Pemenue:

2
L = 16000 BanummTe GOpMyITy JUIS OTIpeIeleH s pajnyca 3Be3bl: R = /L (TT_®)

2
T =9800 K IToncraBeTe 3HAUEHUS: R = ,/16000[Mj ~ 47

9800
T =6000 K
HaiiTn: OtBet: Jlene6 6onpbuie Connia B 47 pas.
R-?

4. Pemmnte 3anauy. Ilapannaxc 36e30w61 ene6 0,005 . Onpedenume paccmosinue 00 36e30bl.

5. Pemmmre 3amauy. V 0gotinoii 36e3061 nepuoo oopawerus 100 nem. boavuwas nonyocs opoumet 40 a.e.
Onpeoenume cymmy macc 080UHOU 38€300bl.

6. Pemute 3anauy. Bo cxonvko paz Kanenna 6onvuwe Coanya?



IpakTnyeckas padora Ne 8
«OmnpenesieHHe CKOPOCTH IBHKeHHS 3BE3]1 B ['anakTuke)

1. Pazbepute pemenue 3amauu. CobOcmeennoe OsudiceHue 368e30b6l cocmasisiem 0,27 6 200.
Paccmosnue 0o neé 10 nk. Kakosa maneenyuanvHas ckopocms 36e30ul?

MaHo: Pemrenmue.

u=0,2" 3anumure GopMyITy A ONpeesIeHHs TAHTCHIMAaIbHOW CKOPOCTH: V, = 4,74 p1- Y
r=10 nk PaccuuTaliTe TAaHr€HIMAIBHYIO CKOPOCTB 3Be31bl: V. =4,74-0,2-10~ 9,5

Haiitu: OTBeT: TaHTeHIIMATBHASI CKOPOCTH 3BE31bI 9,5 KM/C.

v, =7

o
2. Pasbepute pemenue 3anaun. B cnexmpe 36306l uz 3a0ayu Ne I cmewenue nunuu eeauss 5876 A

o
coctaBisieT 0,6 4. Onpedenume n1yuesyto CKOpocms 36€30bl.
Jlano: Pemenne.

[0}
A, =5876 A | 3anummre GopMyiLy Ul ONpeeIeHUs JIy4eBOi CKOPOCTH 3B€3/Ibl IIPH OMOLIH

AA
CIIEKTPAJILHOTO aHa/In3a Ha ocHoBaHuM 3ddekra Jlomepa: v, = ——c, rae
0

¢ =3-10% m/ ¢ - cCKOpOCTh CBETA.

v, =? Paccuuraiite 1y4eByr0 CKOPOCTb 3BE3/bL: V, = %3-108 =30633m/c = 31lkm/c

OTtBert: Ty4eBas CKOpOCTb 3Be3/1bI 31 KM/C.

3. PasGepure pemenue 3anaun. Onpedenume NPOCMPAHCMBEHHYIO CKOPOCMb 36€30bl, UCNOb3)SL
omeemwl Kk 3a0adam NeNo [ u 2.

Hano: Pemenne:

vV, =9,5xkm/ ¢ | Banmmmte Teopemy Iludaropa g onpeneneHns NpOCTPAaHCTBEHHONW CKOPOCTH 3BE3IbI:

v, =3lxm/c |V =,/v? +V’ . PaccunTaiiTe IpOCTPaHCTBEHHYO CKOPOCTb 3BE3/IbI:

HaiiTu: vV =4/95%+31% =32

v-7? OTBeT: NpoCTpaHCTBEHHAsI CKOPOCTh 3BE3/1bI 32 KM/C.

4. Pemmre 3amauy. Coocmeennoe osudiceHue 36e30v1 cocmasnsem 0,17 6 200. Paccmosinue 0o neé 50
nk. Kaxosa manzenyuanvhas ckopocms 36e30ul?
5. Pemmre 3amauy. B cnexmpe 36e30b1 uz 3aoauu Ne 4 cmewenue nabopamopnoti onunsl 6oanst 5000

o o

A coctaBmsiet 0,17 4. Onpedenume nyuegyio ckopocms 36e300bL.

6. Pemmre 3amauy. Onpedenume npocmpaHcmeeHHyl) CKOpOCMb 38e30bl, UCHOAb3YS OMEemvl K
3a0auam NeNe 4 u 5.
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[Tpunoxenue 1
Onucanue M 03HAKOMJIEHHE C TOJABUKHON KAPTOii 3Be3IHOr0 Heba.

ITonBukHas kapTa 3BE3HOr0 Heba CIyXMUT MocoOueM A oOuield OpUEHTHUPOBKU Ha 3BE3AHOM
HeOe B 10001 MOMEHT BPEMEHHU.

ITocoOue cocrouT M3 ABYX dYacTeil: Bpallarolleiics OKOJO IOJIca MHUpa 3BE3JHON KapThl U,
IOJIBUJKHO PACIIOJIOKEHHOIO Ha HEW Kpyra TOpU30HTa (HakJIagHOro Kpyra). Bokpyr 3Be3nHON KapThl
HAHECEH KPYI KaJeHJapHBIX JaT, COMOCTABUMBIX C IMPOEKIHEH TOUYKM BECEHHEr0 PaBHOJIEHCTBMS Ha
3TOT Kpyr (22 mapta). Ha xapTe oTMEUeHbl 3KBaTOPUAIbHBIE KOOPANUHATHL: 0L — IPSIMOE BOCXOKICHHUE
(TydeBasi CHMMETpHs JIMHHIT OT LEHTpa KapThl, Kaxasie 30° T.e. Kaaple 2 9aca OT TOYKH BECCHHErO
PaBHOJECHCTBHS), & — CKIIOHEHHE (KOHIIEHTPHIECKHE OKPYXKHOCTH, cootserctByromme +60°, +30°, 0° —
HEOECHBIN PKBATOD, -300). 3Be3/1bl, UMEIOIINE CKIIOHCHUE MCHBIIIEC -450, HE OTMEUEHBI, T.K. B CPEJHUX
MIMPOTaX HE BUIHBI.

B HaknamgHOM Kpyre HEOOXOIMMO BbIp€3aTh OKHO, SIBJISIONIEECS HEMNOCPEICTBEHHO JIMHUEH
TOPU30HTA IO JIMHUM, OOO03HAYEHHOM COOTBETCTBYIOLIEH ImmpoTe Mecta. Ha nuHMM ropusoHTa
OTMEYEHBbl TOYKHM CE€Bepa, ora, BOCTOKAa M 3amajga. YJO00HO BBIpE3aHHBII Kpyr C OKHOM
3aslaMuHUpOBaTh. COPUEHTUPOBAHHBIN 110 LEHTPY HAKIAJAHON KPYT 3aKPENUTh CAaMOJAEIbHON KHOIKOM:
pojenaTh OTBEPCTUS B LIEHTPE KPYIOB, COEIUHUTHh HX, BCTaBHB OTPE30K IIyCTOTO CTEPXKHS OT
IIAPUKOBOM PYYKH M 3aTeM 3amasTh 00a KOHIA OTpe3Ka.

Ha mpo3pauHoM OKHe, COEAMHUB TOYKH CEBepa M Iora, MOJYYMM MPOCKIUI HEOECHOro
MepHJIMaHa Ha IUIOCKOCTh TOPU30HTA (T.€. JIMHUIO KylIbMHHaUMM cBeTui). [IpumepHo pasnenus 3Ty
JMHHUIO TI0MOJIaM, OTMETUTh TOUYKY 3€HMTa (Z). YuuThiBas THOMOHUYECKYIO Ipoekiuto, caenats CZ »
Z¥OHa5 -6 MM.

Jlnis nydniero noHMMaHus JMHUAN M TOYEK Ha MOJIBUXKHOM KapTe, HE00X0AMMO POAEMOHCTPUPOBATE MX
Ha apMIULTAPHOH cdepe.
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[Ipunoxenue 2
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[Ipunoxenue 3
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