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Pabouas nporpavva paspabotaHa B COOTBETCTBHH ¢ PeKOMEHIALMSMHU T10 OpraHu3alKu
MOJIYUCHHS CPe/IHero 00Lero 00pasoBaHus B Mpe/iesiax OCBOEHHS 06pa3oBaTebHBIX IporpamMm
CpetHero npoeccHOHaIbHOIo 00pazoBanus Ha 6a3e OCHOBHOIO OBIIEro 00pa3oBaHus ¢ y4eToM
TpedoBannit  ®IOC  u  nomydaemoit  npodeccd WM CHEUHATbHOCTH CcpeaHero
npodeccnonansioro odpasoBanns (muchmo JlemapramenTa rOCYJIapCTBEHHON IOJMTHKH B
cepe noarorosku padounx kaapos u JII1O Muno6pHaykn Poccun ot 17.03.2015 Ne 06-259),
[TpunmepHbIX nporpamMm 06111e00pa3oBaTeIbHBIX YYeOHBIX TUCIHIIHH IS npoecCHOHATBHBIX
00pa3oBaTe/IbHBIN  OPraHM3aliii M B COOTBETCTBHH C  YTOYHEHHAMH BBILICYKA3aHHBIX
PeKOMEH il 0:100penHbix  Hayuno-meroanueckny coBetom LleHTpa nmpodeccHOHATBHOrO
oOpasosanmus u ciucreM kBatuukaimii LAY «®UPO» ot 25 mas 2017 r. Ne 3.

PaGouas nporpamma pa3pabotaHa B COOTBETCTBHH ¢ Pa3bACHEHHAMH 10 peau3aluu
ApOrpaMMbl Cpe;1Hero 001ero oOpasoBanus B pejieax 0CBOCHUs 00pa3oBaTeIbHbIX nporpamMm
CpetHero npogeccnonalibHoro o6pasosanns Ha 6a3e OCHOBHOTO 00OLIEro 00pa3oBaHHs C yu4eToM
tpebosanuii ®I'OC u npoduas nonyuaemoro npodeccronanbHoro 06pasoBanusl, 0106peHHBIX
Hayuno-veromuecknm  coBetom  Llentpa  mpodheccHOHATEHOTO o0pa3oBaHHsi M CHCTEM
kBanndukaimii GUAY «®UPO» ot 10 anpens 2014 r. Ne 1.

Cozlepkanine nporpamMMbl peainsyercs B MPOLEcce OCBOSHHMS CTY/IEHTAaMU OCHOBHOM
npoeccHoHanbioil  00pa3oBaTeILHON — NPOrpaMMBl 110 CHENMATBHOCTSM CpeJIHero
MPOQECcCHOHANBHOrO 00pa3oBaHKis NMPOrpaMMbl MOATOTOBKH CIEIHATHCTOB CpeIHero 3BeHa

(YCO) counanbio-sKoHOMHYECKOTo Npodus.
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1. TIACTIOPT ITPOI'PAMMBI YUYEBHOU JTUCLIUTIJIMHEI

«ACTPOHOMU Ay

1.1. O6snacTh NpUMeHEHNS NPOrPAMMBI

Paboyas mporpamma yueOHOM TUCIUIITMHBI «ACTPOHOMHUSI SIBJISETCS YaCTHIO IPOTPAMMBI
HOJArOTOBKH CHELMAIMCTOB CPEHETO 3BEHA B COOTBETCTBUU ¢ DesepanbHbIM ['ocynapcTBEeHHBIM
o0Opa3oBaTeNbHBIM  CTAaHAAPTOM CpeAHero odbmero obpazoBanuss (B pen. Ilpukazos
Muno6puayku Poccuu ot 29.12.2014r. Ne 1645, ot 31.12.20151. Ne 1578, ot 29.06.2017r.).
[Tporpamma o6meo0pa3oBaTeNnbHON Y4€OHON ITUCIUILTUHBI «ACTPOHOMHUS» MpeaHa3HAuEHa IS
U3y4eHHUs] OCHOBHBIX BOIIPOCOB AaCTPOHOMHMHM B IPO(ECCHOHAIBHBIX 00pa3oBaTEIbHBIX
OpraHu3alUsX, pean3yIoIIUX 00pa30BaTeIbHYIO IPOrpaMMy CPEIHEro o0Iero oopa3oBaHus B
npezenax OCBOCHHS OCHOBHOHM mpodeccrnoHanbHONW oOpa3zoBarenbHOi mporpammbsl (OITOIT)
CIIO Ha 6a3e 0cHOBHOTO 001Iero o0pa3oBaHus MpY MOATOTOBKE KBATH(PUIIMPOBAHHBIX pabounx
U CIyXalllUX, CIELUAINCTOB CPEIHErO 3BEHA.

IIporpamma yuyeOHOM IUCHMIIIMHBI «ACTPOHOMHS» pa3paboTaHa B COOTBETCTBUM C
[Tpukazom MunoOpuayku Poccun «O BHecennn nzmeHennii B deaepanbHblii TOCYapCTBEHHBIH
o0pa3oBaTeNbHBIA CTaHAAPT CpeAaHero oOlmiero oOpa3oBaHus, YTBepXAeHHBIH [Ipukasom
MunucrepcTBa oOpazoBanus u Hayku Poccuiickoit denepanuuu ot 17 mas 2012 r. Ne 413» ot 29
utonsa 2017 r. Ne 613; nma ocHoBanuu [lucekma MunoOpHayku Poccum «O6 opranuzanuu
u3ydeHust yuebnoro npeamera «Actponomusi» ot 20 utons 2017 r. Ne TC-194/08; ¢ yderom
tpeboBanuit DI'OC cpemnero oOmero o0pa3oBaHUs, TMPEIBABIAEMBIX K CTPYKTYpE,
COJICPKAHHUIO U pe3yJbTaTaM OCBOCHUS y4EOHOM JUCIUIUIMHBI «ACTPOHOMUS Y.

Pabouas mporpamma yueOHON AMCHUIUIMHBI MOXET OBITh MCIIOJIB30BaHa Ui OYHOU
dbopmbl 00yUIEHUSI.

1.2. Mecro AUCHUIJIMHBI B  CTPYKTYpe OCHOBHOWH TmpodeccHuoHAIbLHOI
o0pa3oBaTeIbHOI mporpamMmsl: JluciuIuinHa «ACTPOHOMUS» BXOAMT B COCTaB MPEIMETHON
obmactn «EctectBenHble Haykn» PI'OC cpeanero obmiero oOpa3oBaHUs U M3ydaeTcsl B
obmeobpazoBatenbHoM 1ukie ydeOHoro maHa OIIOIT CITIO na 6a3e OCHOBHOTO OOIIETO
o0Opa3oBaHus ¢ mojryueHueM cpeanero oomero oopazosanus ([IITKPC, TITICC3).

B yueOnpix muanax IIIIKPC, IIICC3 mecto y4eOHOW AUCHUILIUHBI «ACTPOHOMHUS B
cocTaBe 00muX 001e00pa30BaTEIbHBIX YUEOHBIX TUCIMITIMH, 0053aTEIbHBIX JJIS1 OCBOCHUS BHE
3aBHCUMOCTH OT THpoduis npodecCHOoHaIbHOr0 00pa3oBaHHUs, MOJydaeMo mpodeccuu Win

CHEUAILHOCTH.



1.3. earn wm 3agauyMm AMCHUIVIMHBI — Tpe0OBaHUS K pe3yJbTaTaM OCBOCHHSA
AUCHHUIINHBI:

baszoBas yacTb

B Hacrosdmee BpeMs BaXHEHMIINE LEIM M 3aJa4d ACTPOHOMHUM 3aKJIHOYAIOTCS B
(GOpMHpPOBAHUU MPEJICTABICHUA O COBPEMEHHOH €CTECTBEHHOHAYyYHON KapTHHE MHUpaA, O
eIMHCTBE (DU3UYECKHX 3aKOHOB, JCHCTBYIONIMX Ha 3emiie W B Oe3rpaHnyHoi Bcenennoii, o
HEIPEPBIBHO ITPOUCXOAAIIECH dBOIIOLMH HALIECH IIJIAHEThI, BCEX KOCMUUYECKHUX TEIl U UX CUCTEM,

a Takke caMoil BeceneHHol.

Conepxanue mporpamMmbl y4eOHOW JUCHMIUIMHBI «ACTPOHOMMS» HAIIpaBJIEHO Ha
dbopmupoBaHUEe Yy 00yYarOIINUXCA:

* MOHMMaHUS NPUHUUIHUAIBGHOW pPOJIM aCTPOHOMHUM B TIO3HAHUHM (PYyHAaMEHTAIBHBIX
3aKOHOB IIPUPOJIbI U COBPEMEHHOM €CTECTBEHHO-HAYUYHOW KapTUHBI MUPAa;

* 3HaHUH O (U3UYECKON NpHUpoJe HEOECHBIX TE€T M CUCTEM, CTPOEHUS U HIBOJIOLUU
Bcenennoii, mpocTpaHCTBEHHBIX M BPEMEHHBIX MaciiTabax BcenenHoii, Hanboiiee BaKHBIX
ACTPOHOMUYECKUX OTKPBITUSX, ONPECIIUBIINX PA3BUTHE HAYKU U TEXHUKHU;

* YMEHHH OOBSICHATh BUIMMOE IOJOXKEHHE U JIBUKEHHE HEOECHBIX TeNl MPUHLUIAMU
OIpeNIeIeHUs] MECTOIOJIOXKEHUS M BPEMEHHM [0 aCTPOHOMHMYECKHMM OOBEKTaM, HaBBIKAMU
IIPAaKTHUYECKOrO0 MCIOJIb30BAHUS KOMIIBIOTEPHBIX IPWIOKEHUM JUIsl OINPEICICHUS BHUAA
3BE3JHOT0 HeOa B KOHKPETHOM ITYHKTE JJIsl 33JaHHOT'O BPEMEHH;

* II03HABaTEJIbHBIX HHTEPECOB, HMHTEUIEKTYaJIbHBIX M TBOPUECKUX CIIOCOOHOCTEH B
npoliecce MpHOOpPETeHUsl 3HAHUHM M0 aCTPOHOMMHU C HMCIIOJIb30BAaHUEM PA3IMUHBIX MCTOYHHKOB
nH(pOpPMalLlU U COBPEMEHHBIX 00pa30BaTEIbHBIX TEXHOJIOTH;

* YMEHHUS NPUMEHATh NPUOOPETEHHbIE 3HAHUS JUISI PELIEHUS MPaKTHYECKUX 3a/ady
[IOBCEHEBHOM KU3HH;

* HAYYHOI'O MUPOBO33pEHU;

* HaBBIKOB HCIIOJIb30BaHMSI €CTECTBEHHO-HAYUYHBIX, OCOOEHHO (DU3MKO-MaTeMaTHUYECKUX
3HaHUN AJ11 OOBEKTUBHOIO aHAJIM3a YCTPOWCTBA OKPY)KAIOIIEr0 MUpPA Ha MPUMEPE JOCTUKEHHM
COBPEMEHHOM acTpOPHU3UKH, ACTPOHOMHUH U KOCMOHABTUKH.

.BapuatuBHas 4acTb — HEe IPEAYCMOTPEHO

1.4. Pe3y1ibTaThl OCBOEHHS YUeOHOM IMCUUIIUHBI

OcBoenne copepkaHusi y4yeOHOM  JUCHUIUIMHBI  «ACTPOHOMHS»  00ecreunBaeT
JOCTH)KEHUE 00YUYaIOIIMMUCS CIEAYIOIIUX Pe3ybTaToB:

JAUYHOCIMHBIX:

1) chopMUpOBAaHHOCTH HAYYHOTO MUPOBO33PEHHUS, COOTBETCTBYIOIIIETO COBPEMEHHOMY
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YPOBHIO Pa3BUTHS aCTPOHOMHYECKON HAYKU;
2) YCTOHYMBBIM HHTEPEC K UCTOPHH U JTOCTHKEHUSM B 00JIACTH aCTPOHOMMUU;
3) yMEHHME aHAIU3UPOBATH IOCIEJICTBUS OCBOEHMS KOCMMUYECKOI'O IPOCTPAHCTBA MAJIs

KHU3HU U OJCATCIIBHOCTH YCJIOBEKA,

MemanpeomemHbiX:

1) yMEeHHME WCIOJIB30BaTh IPH BBIMOJHEHUH IPAKTUYCCKUX 3aJaHUN 10 acCTPOHOMHUU
TaKHe MBICITUTEIIbHBIC OMEpaluy, KaK IMOCTAHOBKA 3a7add, GOpPMYyIUPOBAHUE THIIOTE3,
aHAJIM3 W CUHTE3, CpaBHEHHE, OOOOIICHHWE, CUCTEMATH3aIUsi, BBISBICHHEC NMPUYUHHO-
CIICJICTBEHHBIX CBSI3€H, IOWCK aHAJIOroB, (DOPMYJIHMPOBAHHE BBIBOJOB JUISI HM3y4YCHHS
pa3IMYHBIX CTOPOH ACTPOHOMHYECKHMX SIBJICHHH, MPOIIECCOB, ¢ KOTOPHIMH BO3HHKAET
HEOOXOIMMOCTh CTAJIKMBATHCS B MPOPECCHOHAITBHOM cdepe;

2) BJIAJACHUC HABBIKAMHAU HO3HaBaTEILHOUN ACATCIBHOCTH, HAaBBIKAMH Pa3pCUICHUA
po0JIeM, BO3HUKAIOIIMX ITPH BBITOJHEHUHU MPAKTHYSCKUX 3aJaHUI 110 aCTPOHOMHH;

3) yMeHHE HCIOJb30BaTh Pa3IHYHbIC HCTOYHUKU T10 ACTPOHOMHUHU ISl IOJYyYCHHS
JIOCTOBEPHON HayIHOU WH(POPMAITUU, YMEHHUE OIEHUTH €€ JOCTOBEPHOCTH;

4) BJIaACHUC A3LIKOBBIMH CPCACTBAMH: YMCHHC SACHO, JIOTUYHO M TOYHO H3JIaraTb CBOIO
TOYKY 3pEHHUsI MO pa3IUYHBIM BONPOCAM AaCTPOHOMHUH, HCIIOJIb30BaTh S3bIKOBBIC
Cpe/CTBa, aJleKBaTHBIC 00CYXIaeMOl MpobiieMe aCTPOHOMUYECKOT0 XapaKTepa, BKIK0Yast
COCTaBJICHUE TEKCTa W MPE3CHTAIMU MATEPHAIIOB C UCIOJIb30BaHUEM HH(DOPMAIIMOHHBIX

N KOMMYHUKAIIMOHHBIX T@XHOHOFI/If/'I;

npeoMemHuvix:

1) chpopMUpOBaHHOCTH TIpencTaBlIeHU O cTpoeHHH COJHEUYHON CHUCTEMBI, BOJIOIHMH
3Be3] ¥ BceneHnHoii, mpocTpaHCTBEHHO-BPEMEHHBIX MaciTadax BeeneHHOl;

2) TOHMMaHHeE CYHIHOCTH HabmogaeMbIXx Bo BeeneHHoi sBneHuil;

3) BilajiecHHe  OCHOBOIIOJIATAIONMMU  ACTPOHOMHYECKUMHU  TMOHSTHUSIMH, TEOPHUIMH,
3aKOHAMU U 3aKOHOMEPHOCTSIMH, YBEPEHHOE TOJIb30BaHUE ACTPOHOMHYECKOU
TEPMHUHOJIOTUEN U CUMBOJIMKOW;

4) chopMHpOBAaHHOCTH TPEACTABIEHUH O 3HAYEHUH AaCTPOHOMHUHU B MPAKTUYECKOU
JIEATEIIbHOCTH YEJIOBEKA U TAJIbHEHIIIEM HAyYHO-TEXHUYECKOM Pa3BUTHUH;

5) oco3HaHME POJIM OTEUYECTBEHHOW HAyKH B OCBOCHUHW M MCIOJIb30BAaHUU KOCMHYECKOTO

MMPOCTPAHCTBA U PA3BUTHU MCKAYHAPOJHOI'O COTPYAHUYICCTBA B 3TOH 00JIaCTH.



1.5. Koiu4ecTBO 4acoB HA OCBOEHNE MPOTPaMMbl Y4eOHOI AUCIUNIHHBI:

MaxkcumanbHOU y4eOHOW Harpy3ku cTyZeHTa 66 4acoB, B TOM YHUCIIE:

- 00s13aTeNbHON ayIUTOPHOHN y4eOHOU Harpy3ku ctynaeHTa 44 yacoB (B Tom umcine JIII3 - 20

JacoB);

- CaMOCTOSITEILHOM pabOoTHI CTyIeHTa 22 Jaca.



2. CTPYKTYPA U COJIEP)KAHUE YUYEEHOM JIUCLIUITJIMHBI

2.1. O0beM y4eOHOM TMCHUILUIMHBI U BU/bI Y4eOHO# padoThl

Buja yueOHo# nesiTeJIbHOCTH O0BeM yacoB
MaxkcumanbHasi yueOHasi Harpy3ka (Bcero) 66
Oo6s13aTesibHAsI ayAUTOPHAs ydeOHAasi HArpy3Ka (Bcero) 44
B tom umcie:
nabopaTOpHbIE 3aHATHUS HE IIPETyCMOTPEHO
MPAKTUYECKUE 3aHATUS 20
KOHTPOJbHBIE Pa0OTHI HE MPEAYCMOTPEHO
KypcoBas paboTa (IIpOeKT) HE MPEAYCMOTPEHO

CamocrosiTesibHasi padoTa cTy/ieHTa (BCero) 22

B Tom uucie:
KypcoBas paboTa (IIpOeKT) HE MPEAYCMOTPEHO
JpyTUe BUbI CAMOCTOSITEIbHON PabOThI 22

Urorosas arrecranus HuddepennpoBanHblii 3a4eT




2.2 TemaTH4ecKHii IVIaH M cOiepKaHUe Y4eOHOH JMCIUIIIMHBI «ACTPOHOMUS»

HaumenoBanue pa3nenoB u Copepxanne  yueOHOro  Mmatepuana, JabopatopHbie U | OObem yacoB | XapakTEpHUCTUKA OCHOBHBIX BHJIOB
TeM MPAKTHIECKHE PaboThl, CAMOCTOATENbHAS paboTa 00yJarOINXCs y4eOHOW JEeSATEIBHOCTH CTYICHTOB
(Ha ypoBHE y4EOHBIX JIEHCTBUIA)
Pa3nes 1 Beenenue.
IIpeamer acTpoHOMMH.
Tema 1.1. Ilpeamer Copepxanue yueOHOT0o MaTepuana
acTpoHOMMH. 1 | lIpeameTr acTpoHOMHH. ACTPOHOMHUS, €€ 3HAYEHUE U CBS3b 2 Ho3HaKOMHTBCA € TPEAMETOM — M3y4YCHHs
C JApYyrUMH HaykamH. Pa3gensl acTpOHOMHUH. OBOIIOIUS acTpOHOMHH. ONPEACIHTE POIL ACTPOHOMHH
B (QOpPMHPOBaHMH COBPEMEHHOH KapTHUHBI
B3TJISIOB yenoBeka Ha Bceenennyro. ['eouentpuueckas u Mupa 1
reNMoIIeHTpUYecKast cucteMbl. (OCOOCHHOCTH  METOJIOB B MPAKTHYECKOH IEATENBHOCTH JOJEH.
ACTPOHOMMUHU. Teneckom — OCHOBHOH HpI/I60p 1A Onpenenuth 3HAYEHUE ACTPOHOMUHU MpH
HaOmroneHus. Pa3HOBUIHOCTH TEIECKOIIOB. OCBOCHHH MPOGeccHil ¥ CIIeLHAIbHOCTEH
JlaGopaTopHbie paGoTHI He cpeaHero mpodecCHOHAILHOIO 00pa30BaHMS.
ITo3HakoMUTBCS C peaACTaBICHUAMU (0]
IPEAYCMOTPCHO | Beejennoit JOpeBHUX yueHbIX. OmpenenuTts
[TpakTuueckas pabota Nel U3yueHue MeT010B AaCTPOHOMHH. 2 MECTO U 3HAYeHHE APEBHEH ACTPOHOMUH B
KOHTpONBHEIE PaBOTHI He SBOJIIOLMHM B3IIIAN0B Ha Beenennyro.
MIPEAYCMOTPEHO
CamocTtosrenbHas padota oOyuatomuxcs: [lonroroska pedepara 1
Ha Temy «McTropust acTpoHOMUN»
Tema 1.2 Ilpakruueckne | CopepikaHue yueOHOro marepuaia
OCHOBBI ACTPOHOMHH 1 HeGecuble  koopaMHATBI W 3Be3[HbIe  KapThl. 2 Vcron3oBath  KapTy 3BE3IHOTO Heba i
Mudonornueckre 0OCHOBBI Ha3BaHUs co3Be3uil. HebecHast HAXOAICHHA KOOP/HAT CBCTHIIA.
chepa, Toukm HeOecHOU cdeprl. [loHaTHE O cHcTemax TIpHBOITS  MPHMEPEI MPAKTHHECKOro
HCIIOJIb30BAHUA KapTbl 3BC3IHOTO Heba.
KOOpJMHAT. 3Be3Nbl, CO3BE3/Ms. 3BE3/Has KapTa. TM03HAKOMHTECS ¢  WCTOpHEH  CO3IaHms
CyTOque JABUKECHUEC CBCTHUII pas3IMYHBIX KayeHaapen. OnpenenuTsb poib U
2 JBukenne 3eman Bokpyr Counma. ®aspr JlyHbl. 2 3HAYCHUE JICTOMCUMCICHUS JUIL JKM3HM M

lNognunoe nBwxkenne ComHna 1o HEOy. DKIWINTHKA.
Bunumoe pgBmwxenune u  dasel  Jlynel. OmnpeneneHue

JACATCIIBHOCTH YCIIOBECKA.

OHpe}IeHI/ITB 3HAYCHUC HCIIOJIb30BaHUA
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KaJeHjapeil INpH OCBOEHMH Tpodeccuii u
CIEIIUAILHOCTEH CpeaHero
po¢heCCHOHATHHOTO 00pa3oBaHuUsl.
[To3HAaKOMUTBCS c MHCTPYyMEHTaMH
ONTHYECKON (HAOIIOIATSITEHOM)

aCTPOHOMHHU. Onpenenutsb poIb
HaOII0JaTEIbHON aCTPOHOMHH B 3BOJIOIMU
B3IVI70B Ha Beenennyto.

Omnpenenutsb B3aUMOCBSI3b pa3BUTHSI
OUBUIIN3all 1 UTHCTPYMCHTOB
HaOJIIOIEHUSI. OnpenenuTthb 3HauUEHUE

HaOJIIOAGHUH TIPH OCBOGHHM Tpodeccuii U
CIEIIUAILHOCTEH CpEIHEro
npo(eCCHOHANTBEHOTO 00pa30BaHUs

reorpapuueckoii  gonrotel. CoNHEYHBIE W JyHHBIE
3aTMeHus. BpeMs 1 KaJleH1aps.
JlaGopaTopHbie pabOThI HE
IIPEyCMOTPEHO
[TpakTtnueckas pabora No2 H3yueHue HeOeCHBIX M 3Be3HBIX 2
KOOP/JAUHAT
[TpakTrueckas padora Ne3 PadoTa ¢ kapToii 3Be31HOr0 Heba 2
[Tpaktnueckast pabora Ned4 Pabora ¢ kaprorpadguyecKum 2
cepBucom (Google Maps u 1p.)
KoHnTponbHble paboTh HE
PEyCMOTPEHO
CamocrositenbHas padota odyqaromuxcs: «CoCTaBUTh ONMOPHBINA 4
KOHCIIEKT 10 OCOOEHHOCTSIM CO3JIaHuUsl MOJeNIn HeOECHOU cepbl
U KapThl 3Be3gHOro HebOa», «Koopaunatet ConHua B JHU
PaBHOJICHCTBUH M COJHIIECTOSIHUIN
Tema 1.3 Ctpoenue Coneprkanue yaeOHOro MaTepuana
CoytHeYHOM cHCTEeMBI -
1 Pa3BuTnHe mpeacTaBiaeHMii 0  CTPOEHMH  MHpa 2
['eoueHTpuyeckas W TEIUOLUEHTPUYECKAs  CUCTEMBI
ctpoenust mupa. Padorsr H. Konepuuka, I'. Tanunes, U.
Kemnepa, wux BkiIax B  pa3BUTHE  ACTPOHOMMH.
Koudurypanuss mnmaHeT © YCIOBUA WX BHUAUMOCTH.
CUHOIMYECKUA  TIEPUOJIL. Cunepuyeckuid  MEPHUOL.
ITapaynakc.
2 3aKoHbI ABHKeHNS IJIaHeT. JIBH:KeHHMe HeOeCHBIX TeJl 2

moa HeﬁCTBHeM CUJI TATOTCHUA.

Onpenenenne pasmepoB HeOecHbIX Ten. ConHeyHas
cucremMa. MeToAbl ONpeAeNeHHsT PACCTOSHUS JIO Tel
Conneunoit cucrembl. HebecHas MexaHMKa. 3aKOHBI
Kemepa. @opma u pasmepsl 3emiu. ['opu3oHTaIBHBIHN
napajurakc. 3aKOH BCEMHPHOTO TSATOTEHHUS, BO3MYIIEHUS U

[T03HAKOMUTBCS C PA3TUYHBIMA TEOPHSIMHU
IIPOUCXOXKIECHUS ConHeuHoit CHUCTEMBI.
Omnpenenurtsb 3HAYCHHE 3HAHUHT 0
MPOUCXOKIACHUN COHHC‘-IHOFI CHUCTEMbI IJ14
OCBOCHHS TPOPECcCHil H  CHEeHUATbHOCTEH
cpenHero mpogecCHOHATBHOTO 00Pa30BaHMI.

Ilo3HakoMuTBECS C IIOHATHUAMHU
((KOH(i)I/IpraL[I/ISI IJIaHET, «CHHOIMYECKHI
nepuoa», «CHUACD HYCCKHHA nepuoa»,

«KOH(UTypauMu TUIAHET W YCIOBHS HX
BUAUMOCTH».

HayunTbcss mnpoBOAWTH  BBIYMCICHUS U1
OIpeeeH s CHUHOJIMYECKOTO u
CHIIEPUIECKOTO (3Be31HOTO) MIEPUOJIOB
obpamenust maHeT. OmnpenenuTh 3HAYCHHE
3HaHHI 0 KOH(Wrypammum TIaHeT Uit
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nBxeHus Ten CosiHedHOM cucteMbl. Macca M MIIOTHOCTh
3eMiH, OIpeleNeHue Macchl HeOecHbIX Tenl. IlpunuBbl.
JIBI>KeHHE  MCKYCCTBEHHBIX  CIyTHMKOB  3eMiId U
KOCMHUYECKHMX aNnaparoB K IUIAHETaM

OCBOCHHS Tpoeccuii H CHenUaTbHOCTEH
cpeiHero npogecCHOHAIBLHOTO 00pa3oBaHMs.
W3yuanTs 3axons! Kemnepa.

Omnpenenuts 3HadeHHE 3aKoHOB Kermiepa mis
H3ydeHUs] HeOECHBIX

JlaGopaTopHbie pabOThI HE Ten u BeeneHHoil.
PETyCMOTPEHO Omnpenenuts 3HadeHHE 3aKoHOB Keriepa mis
[IpakTuueckas pabora NeS OnpenesieHre paccTOSTHHIA 10 TeJl 2 OTKPBITHI HOBBIX TLIAHCT.
CoJiHe4YHOH CHCTEMBI.
[Tpaktnueckas pabora Ne6 OmnpeneneHue Maccbl HeGeCHBIX 2
Tesa
KoHnTponbHbIe paboThl HE
IPELyCMOTPEHO
CamoctosaTenbHass  pabota  oOywarouuxcs:  [loaroroButh 5
coobiieHue Ha temy «lcropust co3gaHusi TeITMOLIEHTPUUECKON
CUCTEMBI MUPay,
Tema 1.4 Ilpupoaa ten Coneprkanue yaeOHOT0 MaTepuana 2 TosHakoMuThes ¢ crctemoit 3emms — JlyHa
CosiHeyHOIi cuCTEMBI. 1 | Ilpoucxoxaenune Cosneunoii cucrembl. Cucrema 3emis- (nBOiiHAs MIIAHETA).
Jlyna. OOmme XapakTepUCTHKH IIaHeT. Bo3pacT ruiaHer Ornpenenuth 3HaueHue wuccnenoBanui JIyHsr
Comneunoii cuctemsl. [Ipomeccsl (HOpMUPOBaHHS ILUIAHET. KOOJ“ZP;‘QZZI;P;M“ ag‘}‘::ﬁ:;ﬁf“' R
Coepsr 3emnu u ux crpoenue. [Ipupona Jlynsl. Hcropus KOCII’W rrceix sxoneanmi a JIymy. py
uccnenoBanus JlyHel. JIOCTMXKCHHMS OTEYECTBCHHOM U OnpenennTs 3HAuUEHWE 3HAHUA O CHCTEMe
MHUPOBOM  KOCMOHAaBTHUKHU. IInmaHeTsl 3€eMHOW Trpymmbl 3emna — Jlyna mis ocBoeHHst mpodeccuii u
(Mepkypuii, Benepa, 3emitsi, Mapc; o01ias xapakTepucTuka CrelHaTbHOCTEH CpeaHero
aTMOC(hepsl, TOBEPXHOCTH). npohecCHOHAILHOTO (36paSOBaHI/I$£.
» [To3HakoMuThC € (QHU3UYECKOH TMPHPOIOU
2 | Maable Tena CouaHeuHoii cucrembl. Kapiukosbie 2

mianerbl. [lnanersi-rurantel (FOmurep, CartypH, VYpas,
Henrtyn; oOmas XxapakTepucTHKa, OCOOCHHOCTH CTPOEHHUS,
CIyTHHUKHU, KoJiblia).Actepounbl. IInmyToH W ero CmyTHHK
XapoH. Komersl. Bximang B msydenue komer O. lamies.
Knaccupukanus xomer @.A. bpenuxuna. Mereopsl.

JIyHBI, cTpOEHUEM JIyH-

HOW TIOBEPXHOCTH, (PU3NIECKUMHU YCIOBHAMU
Ha Jlyme. Ompenenuth 3HaueHWE 3HAHUHA O
npupoae JIyHsl 1 pa3sBUTHS YeTOBEYECKON
nuBmIM3anui. OnpeaenuTs 3HaYeHne 3HAaHUH
o mpupoae JIyHsl st ocBoeHust mpodeccuit u
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MerteopHble TOTOKU. MeTeopuThl. bonuapl.

JlaboparopHbie pabOTHI HE
PEAYCMOTPEHO

[IpakTudeckas padora Ne7 PaccMoTpeHue MIaHET 3eMHOM 2

rpynnsbl

[TpakTueckas padora Ne 8 U3yuenue qajnekux miaHer 2

KonTponbHbie paboTh HE
MIPEAYCMOTPEHO

CamocTrosarenbHas padora oOyuatomuxcs: [lonroroska pedepara 4

Ha TeMy «KOHCTpYKTHBHBIE OCOOCHHOCTH COBETCKUX U

aMEepUKaHCKUX KocMHuueckux anmapatoBy», «llometst AMC k

manetam  ConHeuHod cucteMbl», «lIpoekTel 1m0  g00BIUE

MOJIe3HBIX HUcKomaemblx Ha JlyHey, «Camble BBICOKHE TOPBI

TJIaHET 36MHOU Tpymb», «COBpEeMEHHBIE UCCIICIOBAHMS TUTAHET

3eMHOM rpynnsl AMCy

Tema 1.5. Coxanue u 3Be31b1 | Cozpeprkanue yueOHOro Marepuana 2

CIICIAABHOCTEH CpemHero
po¢heCCHOHATHHOTO 00pa3oBaHuUsl.
[T03HAKOMUTBCS €  [JIAHETAMH  3€MHOM

rpynnel.  OnpenenuTh 3HaUYeHWE 3HAHUH O
IUIAHETaX 3E€MHOM TPYHNBl [IA pa3BUTHUA
yenoBedeckoil mmBmimzanuu.  Omnpenenuts
3HAUEHUE 3HAHUU O IUIAHETaX 36MHOM TPYIIIbI
JUIL OCBOEHHSI TIpodeccuii U criennaIbHOCTeH
cpemHero mpodeccHoHAIFHOTO 00pa30BaHMS.
Ilo3znakoMHUTBLCS C IIaHCTaMHU-TUT'aHTaMHU.
OmnpenenuTs 3HAYEHHE 3HAHMHM O IJIaHETaX-
TUraHrax JUIA pa3BUTHUA YeJI0BEUECKOI
IUBUJIU3allUH. OHpeZLCJ'II/ITL 3HAYCHHUE 3HAHUM

0  IUIAHeTax-TUraHtax  JjiIs  OCBOGHUS
npodeccuii M CIENUaNbHOCTEH CpenHero
po¢eCCHOHATHLHOTO 00pa3oBaHMUsL.

[To3HakOMUTBCS C OOUIMMH CBENCHHUSIMH O
Connue. OmnpenenuTb 3HAYEHHE 3HAHUM O
Comane  anms  pa3BUTHS ~ YEIOBEUYCCKOMH
nuBmM3anun. OnpenenuTh 3HaUCHAE 3HAHUHA
o ConHue s oOcBoeHHs mpodeccuid U
crienualibHOCTEN CpeaHero
npodeccronansHoro obpaszoBanus. M3y4nTsb
B3aMMOCBSA3b CYIIECTBOBAHMSA JKHU3HHM Ha
3emiie u Comnna. OmnpenenuTh 3HAYCHUE
3HaHuil 0 CoJHIE I CYIIECTBOBAHUS KU3HU
Ha 3emie. OmnpeneiauTb 3HAUYEHUE 3HAHUI
m3ydenus CoJHIA KaKk MCTOYHUKA JKU3HU Ha
3emye A OCBOeHHWsA — mpodeccuii  u
CHeHaIbHOCTEH CpeIHero
po¢eCCHOHATBHOTO 00pa30BaHUS.
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Oo6mue ceegenus o Coanue. CoHie — Omkanas
3Be3qa. Dueprus u remneparypa Connna. 3akon Credana-
bonsnimana. @otocdepa u xpomochepa. ConHeuHbIN BeTep.
Conneunas kopoHa. [IposiBnenust ConmHeuHONW aKTUBHOCTH:
IATHA, BCIBIIIKU U PoTyOepaHiipl. Posib MarHUTHBIX MOJIEH,
COJIHEYHO-3E€MHBIE CBSI3H.

3Be3/1bl U X OCHOBHBbIE XapakTepucTuku. Ilepemennbie
U HeCTaUMOHAPHbIE 3Be3/Ibl.

OU3NKO-XMMHUYECKHE XapaKTepUCTUKU 3Be3ld. Buaumas u
abcomoTHast 3Be3JHbIE BeMUYMHBL. CBETUMOCTH 3BE3I.
Oddexr [omnepa. JIBoliHble 3Be3apl. Pazmepsl u Mopenu
3Be311. BHyTpeHHee cTpoeHue 3Be3]], CTPOSHUE UX BELIECTBA.
[Tynecupytomue mnepeMmenHsie: uedeunsi. HoBeie u
CBEPXHOBBIE 3Be€3/Ibl. belible KapiauKu, HEUTPOHHBIE 3BE3bI
1 YEPHBIE JBIPHI

JlaboparopHbie pabOTHI

HE
PETYCMOTPEHO

[IpakTuueckas pabdora
3Be31. /[BOMHBIC M KPpaTHBbIE 3BE3/IbI.

Ne 9 Omnpenenenune paccrossHusi 10

2

KoHnTpoabsHbie paboThl

HE
IPELyCMOTPEHO

W3ydnTs MeTOnBl ONpefeNeHHs PacCTOSHUN
1o 3Be3n. OmpenenuTh 3HAUCHHE 3HAHWN 00
ONpeNIeICHNH PpacCTOSTHUM 110  3Be3d  AJs
m3ydeHus Bcenennoil. OnpenenuTs 3HaUCHNE
3HaHUII 00 ONpeNeleHHH PacCTOSHUH 10

3Be34 A OCBOGHHS  mpodeccHit
cernuanbHOCTEN CpENHEro
PO eCCHOHATHHOTO oOpa3oBaHUs.

[To3HakoMuTBhCI C (QHU3UYECKOH TMPHPOIOU
3Be3n. Ompenenuts 3HaueHWE 3HAHUH O
¢usnyeckoil mpupone 3Be3q Ul YeNIOBEKa.
Omnpenenuts 3HaU€HHE COBPEMEHHBIX 3HAHUIA
0 (U3MYECKOl TPHUPOJE 3BE3/ AJsl OCBOCHHS
npodeccuil ¥ crierUanbHOCTEeH CpeJHEro
po(eCCHOHATHHOTO oOpa3oBaHUs.
[To3HaKOMUTBCA C BHIAMH 3BE3/I.

Wzyants 0COOEHHOCTH CHEKTPATBbHBIX
KmaccoB  3Be3n.  OmpenenuTh  3HAYCHHE
COBPEMCHHBIX aCTPOHOMHYECKHX OTKPBITHH
it denoBeka.  OmpenenuTh — 3HaYCHHE
COBpPEMEHHbIX 3HaHUW o Bcenennoil s
OCBOCHHS TPOPecCHii H  CHeNUATbHOCTEH
cpenHero mpogecCHOHATBHOTO 00pPa30BaHMS.
ITo3HakoMHUTBCS CO 3BC3IHBIMHU CHUCTEMaMHUu H
9K30IUIaHETaMHU.

Omnpenenuts 3HaYeHHE COBPEMEHHBIX
ACTPOHOMHYECKHX 3HAaHHWA O  3BE3IHBIX
cUcTeMaX M OK30IUIAHeTaxX [UIS YeJOBeKa.
Onpenenutes 3HAYCHWE OJTUX 3HAHUHA IS
OCBOCHHS TIpodeccuii u
crenuaibHOCTEN
npodeccHoHATLHOTO 00pa30BaHMUS.

CpeaHero
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CamocrosrenbHas padora oOydaromuxcs: [lonroroska pedepara 4
«Camass Tsbkenmass W spKas  3Be3a BO  BceneHHOI,
«DK30IIaHEeThI»
Tema 1.6 CTpoenue u Copepxanue yueOHOro MaTepuana 2
IBosouusi Beesenunoi 1 | Hama ranakruka — Mueunsrii IlyTs
CoctaB M CTPYKTypa TrajakTUKU. 3BE3[HbIC CKOIUICHUS U
acconuanuu. MexX3Be3IHbI Ta3 W MbUlb. BpaieHue
raJlakTuku. TemHas maTepusl.
2 | OcHOBBI cCOBpeMeHHOI KocMoJ10THH. JKH3Hb U pa3yMm Bo 2
Bcenennoi.
Opomonuss Beenennoit. bonpiiod B3peiB. 3akoH XabO0ia.
Pabotel A.A. ®punmana u ['.A. I'amoBa. Temnas sHeprusi.
[IpoGnema cymiecTBOBaHMs KU3HH BO BeeneHHol
3 | AuddepeHunpoBaHHbIN 3a4eT 2
JlaGopaTopHbie pabOThI HE
MPEAYCMOTPEHO
[Ipaktuueckas padora Nel0 MHuorooOpa3ue rajakTuk M HX 2
OCHOBHbIE XapaAKTEePUCTUKH.
KoHnTponbHbIe paboThI HE
MIPETYCMOTPEHO
CamocTtosarenbHas pabota o0yuaronuxcs: [logroroska pedepara 3

«Vctopust paavonociHaHuil 3eMJISIH JIPYTHM  IUBUIU3ALMSIMY,
«/cTopus moucka paguoCUrHagIOB Pa3yMHBIX IUBUINA3AIUIY,
«MeToapl TEOPETUIECKON OIEHKH BO3MOXXHOCTH OOHApYKEHUS
BHE3EMHBIX LMBWIM3AIMHA HAa COBPEMEHHOM JTale pa3BUTHUS
semiisiHy, «lIpoekTsl TepeceneHWss Ha APYrHe€  TUTAHETHI:
daHTa3us WIKH OCYIIECTBUMAs PEATbHOCTH

ITo3HakOMUTBCSL €  TpeACTaBICHUSIMH U
HAYYHBIMU HU3BICKAaHUSIMU o Haien
T'amakTuke, ¢ TIOHATHEM «TaJaKTHUYECKUM
rog». Onpenenuts 3HAYCHHE COBPEMEHHBIX
3HaHMI O Hamed [amakTwke I KU3HA H
JIeATEeILHOCTHU YyeJI0BeKa. OnpenenuTsb
3HauUEHUE COBPEMEHHBIX 3HaHUI 0 Bcenennoit
JUIL OCBOEHHSI TIpodeccHii U criernaIbHOCTe!
cpemHero mpodeccHoHAIFHOTO 00pa30BaHMS.
ITo3HaKOMUTBCSI ¢ Pa3IUYHBIMU TaNTaKTHKAMHU
U X OCOOCHHOCTSIMHU.

Onpenenuth 3HAYeHHE 3HAHUA O JPYTUX
TaJlakKTUKax JUis Pa3BUTHS HAYKW U YeJIOBeKa.
Onpenenuts 3HaYeHHE COBPEMEHHBIX 3HAHHM
o Bcenennoil s ocBoeHuMs mpodeccuit u
CIIeNHaIbHOCTEH CpeIHero
po¢heCCHOHATHHOTO 00pa3oBaHMUsL.
[To3HaKOMUTBCS C Pa3IMIHBIMH THIIOTE3aMH U
YYEHUSIMH O TIPOMCXOXKICHUH TaIaKTHK.
Onpenenuts 3HAUYCHUE COBPEMEHHBIX
aCTPOHOMMUYECKHUX 3HAHUHN O

MPOUCXOKICHUN TaIaKTHK JJIs1 4eJloBeKa.
Onpenenuts 3HaYeHHE COBPEMEHHBIX 3HAHHMA
0 TPOUCXOXKICHUU TaJAKTUK JUII OCBOCHUS
mpodeccuii W CHENHATBbHOCTEH CpeaHero
npodeccHoHATEHOTO obOpazoBaHusl.
Ilo3HaKOMHTBCS C JBOJIOIUEH TallaKTUK U
3Be3a. OmnpenenuTh 3HAYeHHWE 3HAHUH 00
SBOJIIOLIMM TaJaKTUK W 3BE3]l JUIsl 4YeJIOBEKa.
Onpenenutb 3HaY€HHE COBPEMEHHBIX 3HAHMM
00 JBOJIIOIMH TTaKTHK U 3BE3]] JJI OCBOCHHUS
npodeccHuil ¥ CICIMaIbHOCTEH CPETHETO
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podeCcCHOHANBEHOTO o0Opa3oBaHUsL.
ITo3HaKOMUTBCS € pa3NUYHBIMU TUIOTE3aMU O
CYIIECTBOBaHUU

KI3HH U pazyma Bo Bcenennoil. Onpenennuts
3HAYEHHE W3yYCHUS MPOOIIEM CYIIECTBOBAHUS
KHU3HU U

pazyma Bo BceneHHoMl mns  pa3sBUTHS
yenoBeueckoil mmBmim3anmmu.  Omnpenennuts
3HAUYEHHE COBPEMEHHBIX 3HAHWH O XH3HU U
pasyme Bo BceneHHOWl Ui OCBOEHHS
npodeccuii M CHEUUATIBHOCTEH CpeIHEero

npoQeCCUOHATBHOTO 00pa3oBaHuUsL.
ITo3HakoMUTBCS C JOCTHXKXCHUAMU
COBPEMEHHOM  aCTpOHOMMYECKOM  HayKH.
Omnpenenurtsb 3HAYCHHE COBPEMEHHBIX

AaCTPOHOMHMYECKHX OTKPBITHH MAJIsI 4YeOBeKa.
Omnpenenuts 3HaY€HUE COBPEMEHHBIX 3HAHUI
o Bcenennoif s ocBoeHms mpodeccuil u
CIEIUATBHOCTEH CpemHero
po(heCCHOHATHHOTO 00pa30BaHUsI.

[IpumepHas TemaTnka KypcoBoi paboThI (IPOEKTa) HE
PEIYCMOTPEHO

CamocrosiTenpHast paboTa oOyJaronuxcsi HaJi KypcoBOil paboToi (ITPOEKTOM) HE
IPEIYCMOTPEHO

Bcero: 66

15




3. YCJIOBUA PEAJIM3ALINUN ITPOI'PAMMBI JTUCHUIUINMHBI

3.1. TpeGoBaHusA K MUHMMAJIBLHOMY MAaTEPUAJIbHO-TEXHUYECKOMY 00ecreYeHn 0

Kabuner COLIMAJIbHO-3KOHOMMNYCCKUX NUCLHUIIIINH.

KOJIMYECTBO MOCAIOYHBIX MECT - 46 INT., CTOJN JUIs mperojaBarens | MIT., CTya s
npernogaeateass 1 T., MyJIbTUMeAUiiHOE oOopymoBaHue | INT., JOCKAa MeEJIOBasi, CTEIUIAX,
JMJAKTHYECKUE TOCOOUS

I1O: Microsoft Windows 7 Professional Russian, OOO "burponnkc BmaguBocTok"

KontpaktNe 0320100030814000018-45081 ot 09.09.14, muuensus Ne64099496, 6eccpouno

3.2. UndopmanmonHoe odecneyeHue 00y4eHus

OcCHOBHbBIE HCTOYHHKH

1. Jlorsunenko, O.B. Actponomust : yueOnuk / JlorBunenko O.B. — Mocksa :
KnoPyc, 2019. — 263 ¢. — (CII1O). — ISBN 978-5-406-06716-1 https://book.ru/book/930679

2. ActpoHomus @ ydyeOHoe mocobue g cpenHero mpodecCHOHAIBLHOTO
obpazoBanus / A. B. Komomuen [u ap.] ; orBercTBeHHbI penaktop A. B. Konomwmen, A. A.
CadonoB. — MockBa : MzmarensctBo HOpaiit, 2019. — 293 c. — (IlpodeccuonanpHoe
oOpazoBanue). — ISBN 978-5-534-08243-2. — Tekcr : snexktponnsiii / ObC HOpaiit [caiir]
https://urait.ru/bcode/429393

JlonoJIHUTEe/IbHbIE HCTOYHUKH

1. ActpoHomust @ ydeOHOe mocobue g CcpemHero  mpodecCHOHATLHOTO
obpazoBanus / A. B. Komomuen [u np.] ; orBerctBeHHbIl pemakTop A. B. Komomwuern, A. A.
CadonoB. — MockBa : MzmarensctBo FOpaiit, 2018. — 277 c. — (IIpodeccronanproe

oOpazoBanue). — ISBN 978-5-534-08243-2. — Tekcr : snextponHsblii / OBC HOpaiit [caiir]
https://urait.ru/bcode/424694

2. S3zeB, C. A. Actponomus. ConHeuyHas cuctema : yueOHoe mocobue Jisi CpeHero
npodeccuonaibHOro oopazoBanus / C. A. SI3eB ; mox HayuHoit penakuueit B. I'. Cypauna. — 3-
e u3l., mepepadb. u jgon. — MockBa : MznarensctBo HOpaiir, 2018. — 336 c. —

(ITpodeccuonanbuoe odbpazoBanue). — ISBN 978-5-534-08245-6. — TekcT : 31€KTPOHHBIH //
OBC IOpaiir [caiit] https://urait.ru/bcode/424697
3. [Tepensman, . Y. 3anumatensHas actpoHomus / 5. U. Ilepensman. — Mockaa :

MznarensctBo FOpaiit, 2017. — 210 c. — (OtkpeiTas Hayka). — ISBN 978-5-9916-9959-4. —

Tekcr : anextponnsiii // DbC ¥Opaitt [caiir]. https://urait.ru/bcode/398221

HNuTepHeT-pecypcnl
1 ActpoHomuueckoe oOmIecTBO. [DdeKTpoHHBIH pecypc] — Pexum gocryma:
http://www. sai.msu.su/EAAS
2 T'omynuna H.H. Otkpsitas actponomus / non pea. B.I'. Cypauna. [DnekTpoHHBIN
pecypc]. — Pexum noctyna: http://www.college.ru/astronomy/course/content/index.htm.
3 TocymapctBeHHbId acTpoHomMuueckuit uHCTUTYT uM. ILK. IlltepubGepra MI'Y.

[DnexTponHsbIi pecypc]. — Pexxum moctyma: http://www.sai.msu.ru.
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4 HWHCTUTYT 3€MHOI0 MarHeTh3Ma, MOHOC(Ephl U PaCHpPOCTPAHEHUS PAJTHOBOIH HM.
H.B.ITymkoBa PAH. [DnekTponnslii pecypc| — Pexum gocryna: http://www.izmiran.ru

5 KommereHTHOCTHBIA ToaX0oA B oOydeHmu actpoHomuu mo YMK B.M.Yapyruna.
[D51eKTpOHHBIN pecypc] — Pexum JOCTyTaA:
https://www.youtube.com/watch?v=TKNGOhhR3w1s&feature=youtu.be

6 Kopmopamust Poccuiickuii yueOHMK. AcTtpoHOMus misa yumrteneid ¢usuku. Cepus
BeOnHapoB. Yacte 1. [IpernogaBanue acTpOHOMHHM Kak OTACIBHOTO MpeaMeTa. [DIeKTPOHHBIN
pecypc] — Pexxum goctyna: https://www.youtube.com/watch?v=YmE4YLArZb0

7 Kopmopamust Poccuiickuii yaeOHuK. AcTpoHomus i yuurtened ¢usuku. Cepust
BeOnHapoB. YacTs 2. Posb acTpOHOMUH B TOCTM)KEHUH yUYAIIUMUCS TUIAHUPYEMBIX Pe3yIbTaTOB
OCBOCHHSI OCHOBHOW oOpa3zoBareinbHOi mporpammbl COO [DnekTpoHHBIH pecypc]. — Pexum
nocrtymna: https://www.youtube.com/watch?v=gCIRXQ-qjal

8 Kopnopauuss Poccuiickuii yueOnuk. ActpoHomusi anst yuutenedl ¢usuxu. Cepust
BeOnHapoB. Yactp 3. MeToauueckue 0COOCHHOCTH peai3alii Kypca aCTpPOHOMHH B YPOUHOU U
BHEYpPOUHO#l JnearenbHOCTH B ycioBusx BBeaeHuss PI'OC COO [DnekTpoHHBIN pecypce]. -
Pexum nocryna: https://www.youtube.com/watch?v=Eaw9790w_c0

HNHTepHeT-pecypcsl

1 Actponomuueckoe 00mecTBO. [DneKTpoHHBIM pecypc] — Pexum npocryma:
http://www.sai.msu.su/EAAS

2 T'omynuna H.H. Otkpseitas actponomusi/mox pen. B.I. Cypauna. [DaeKTpOHHBIN
pecypc]. — Pexxum noctyna: http://www.college.ru/astronomy/course/content/index.htm.

3 TocynapcrBensbiii actpoHomuueckuid uHctuTyr uMm. LK. Hltepubepra MI'Y.
[DnexTpoHHBIN pecypc]. — Pexum nocryna: http://www.sai.msu.ru.

4 HWHCTUTYT 3€MHOI0 MarHeTu3Ma, MOHOC(ephl U paclpOCTPAHEHHUs] PaJUOBOIH WM.
H.B. IlymkoBa PAH. [Dnekrponsslii pecypc|] — Pexxum gocryna: http://www.izmiran.ru

5 Kopnopauust Poccuiickuii yueOHuk. ActpoHomus ans yuutened ¢usuku. Cepus
BeOuHapoB. Yacte 1. IIpenogaBaHue acTpOHOMUHM KakK OTAEIBHOIO MpeaMeTa. [DIeKTpOHHBIN
pecypc] — Pexum nocryna: https://www.youtube.com/watch?v=YmE4YLArZb0

6 Kopnopauuss Poccuiickuii yuyeOHuK. AcTpoHomus sl yuurtenedl ¢usuku. Cepus
BeOMHapoB. YacTte 2. Posb acTpOHOMUU B JOCTMKEHUH YYaIlUMUCS TJIAHUPYEMBIX PE3YJIbTaTOB
OCBOCHMS OCHOBHOW oOpa3oBarenbHOiM mporpammbl COO  [OnekTpoHHBIH pecypc]. —
Pexxumpoctyna: https://www.youtube.com/watch?v=gCIRXQ-qjal

7 Kopnopamus Poccuiickuii yuyeOHUK. AcTpoHomus ans yuutened ¢usuku. Cepus
BeOMHapoB. YacTs 3. MeToauueckre 0COOEHHOCTH peain3aliy Kypca aCTPOHOMHUH B YPOUHOU U
BHEYpPOUHOI1 nearenbHocTH B ycnoBusax BBeaeHuss PI'OCCOO [DnekTpoHHBI pecypc]. - Pexxum

nocryna: https://www.youtube.com/watch?v=Eaw9790w_c0
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http://www.izmiran.ru/
https://www.youtube.com/watch?v=YmE4YLArZb0
https://www.youtube.com/watch?v=gClRXQ-qjaI
https://www.youtube.com/watch?v=Eaw979Ow_c0
http://www.college.ru/astronomy/course/content/index.htm
http://www.sai.msu.ru/
http://www.izmiran.ru/
https://www.youtube.com/watch?v=YmE4YLArZb0
https://www.youtube.com/watch?v=gClRXQ-qjaI
https://www.youtube.com/watch?v=Eaw979Ow_c0

8 HoBocTu KocMOcCa, aCTPOHOMHUM M KOCMOHABTUKH. [ DJIEKTPOHHBIN pecypc|. — Pexum
noctyma: http://www.astronews.ru/

9 O6epoccuiickuii actpoHoMudeckuii mopran. ActpoHomusi P®. [DnekTpoHHbII
pecypc] — Pexum nocryna: http://xn--80aqldeblhjOl.xn--plai/

10 Poccuiickass actpoHOMHYECKasi CeTh. [DNeKTpoHHBIA pecypc] — Pexum pocryna:
http://www.astronet.ru

11 YHuBepcanibHasgs  HAy4YHO-MOMYJSIpHAs  OHJIAMH-DHUUKIONEAUS  «DHIUKIIONEIUS
Kpyrocser». [Onexkrponnsliii pecypc] — Pexxum noctyma: http:// www.krugosvet.ru

12 Dunuknonemuss «KocMoHaBTHKa». [DIEKTpoHHBIM pecypc] — Pexum nocryma:

http://www.cosmoworld.ru/spaceencyclopedia
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4. KOHTPOJIb 1 OLIEHKA PE3VYJIbTATOB OCBOEHMA JUCHUITJIMHDBI

PesyabTaTnl 00yyeHus

®opmMbI U METOAbI KOHTPOJISI M OLIEHKHU
pe3yJbTaTOB 00yUYeHUs

JIMYHOCTHBIC:

c(OpMUPOBAHHOCTh HAYYHOTO MHUPOBO33pEHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS ACTPOHOMUYECKOMN HAYKU;

Onenka u KOHTPOJIb BBINOJIHEHUS
JOMALIHETO  3aJlaHusl, BBICTYIUIEHHS  C
JOKJIalaMy,  3allUThl  WHAMBUIYAIbHBIX
IIPOEKTOB

YCTONYUBBIN HHTEPEC K HCTOPHUHU u | Onenka u KOHTPOJIb BBITIOJTHEHUA

JOCTHKEHUSAM B 00J1aCTH aCTPOHOMMU; AOMAILHETO  33/aHns,  BBICTYIUICHHS €
JNOKIAaAaMM,  3alMThl  MHAWBMIYaJIbHBIX
IPOEKTOB

yYMEHHE aHAJIU3UPOBATH MOCIEACTBHS OCBoeHUs | OlEHKa M KOHTPOJb  BBHINOJHEHHS

KOCMHYECKOIO IPOCTPAHCTBA JUIS KU3HH JIOMAIIIHETO  3aJIaHMs,  BBICTYIUIEHHSA  C

JEATENLHOCTH YEIOBEKA,; JNOKIAAaMM,  3alUThl  MHAWBMIYalbHBIX
IPOEKTOB

MeTanpeaMeTHbIe: JIOMallHee 3a/1aHue, BBITIOJIHEHUE

}’MGHI/IG HUCIIOJIB30BATh HpI/I BBIITOJIHCHUHN
MPAKTUYECKHX 3aJaHHH 110 aCTPOHOMHUH

TAaKHUC MBICIIUTCIIBHBIC onepam/m, KakK
MIOCTAaHOBKA 3aj1auu, (pOpMyTUpOBaHKUE THUIIOTE3,
aHaJgu3 M CHUHTE3, CpaBHEHHE, 0000IIeHuE,
cUcTeMaTh3aIusl, BBISIBJICHUE HPUYUHHO-
CIICACTBCHHBIX  CBS3€HM, TOHCK  aHaJOIOB,
(GopMyIHpOBaHUE BBIBOJOB IS HU3YYCHUS
pa3J'II/I‘~IHBIX CTOpOH aCTpOHOMI/I‘ICCKI/IX SIBJIGHI/If/'I,

WHIUBUTyaJIbHBIX 3ajaHul, Oecena.

MIPOIIECCOB, c KOTOPBIMH BO3HHKACT
HEO0OXOAUMOCTD CTAJIKUBATHCS B

npodeccuoHaIbHOU chepe;

BJIQ/ICHUE HaBbIKAMU no3HaBaTenbHol | OneHka u KOHTPOJIb BBITIOJTHEHHUSI
JESITEIIbHOCTH, HaBBIKAMU pa3pelieHus | JOMaNTHero 3aJaHus, MPAKTHYECKUX padoT,

HpO6J’ICM, BO3HUKAKOIIUX IIPpHU  BBIIIOJIHCHUA
MPAKTUYCCKUX SaI[aHI/Iﬁ M0 aCTPOHOMMUMH,

BBICTYIIJICHUS C JOKJIagaMu, 3alIUThI
WHAWBUAYAJIbHBIX ITPOCKTOB

YMEHHME HCIIOJIb30BATh DPA3JIMUHBIE HCTOYHUKU
10 aCTPOHOMHUH MJI IOJIyYE€HHUS JIOCTOBEPHOMU
Hay4yHOIl MH(OpMaluu, YMEHHE OLCHUTh €e
JIOCTOBEPHOCTb;

Onenka u KOHTPOJIb BBIIIOJIHEHUS
JOMAaIIHETO 3aJaHus, 3aJaHui
CaMOCTOSITENILHOM pabOTHI

BIIQJICHUE SA3BIKOBBIMM CPEICTBAMHU: YMEHUE
SICHO, JIOTUYHO M TOYHO HW3JIaraTh CBOIO TOUYKY
3peHMs MO Pa3IM4YHbBIM BOIPOCAM ACTPOHOMHH,
WCIIOJIH30BaTh SI3BIKOBBIE CPEJICTBA, aJICKBATHHIC
oOcyxgaemMoli mpobiaemMe acTPOHOMHUYECKOTO
XapakTepa, BKJIIOYas COCTABJIIEHHE TEKCTa H
MPE3EHTALMN MATEPUAJIOB C UCIOJIb30BaHUEM

MH(OPMALIMOHHBIX M KOMMYHMKAIIMOHHBIX

Onenka u KOHTPOJIb BBIIIOJIHCHUS
JIOMAITHEeTo 3aJaHusi, MPaKTUYECKUX padoT,
BBICTYIUIEHHS €  JOKJIAaJaMH,  3allUThI
VHJIMBUIYQJIBHBIX IIPOEKTOB

TEXHOJIOTHH;
NnpeAMEeTHBIX: Ouenka " KOHTPOJIb BBITIOJTHEHM S
N JIOMAIllHETO  3aJaHus, BBICTYIUIEHHS C
c(hOpMUPOBAHHOCTH MPECTABICHUN O CTPOCHUHU
N JOKJIalaMH,  3alIAThl  WHAWUBUIYAIbHBIX
COJIHEUHOM CHUCTEMBI, JBOJIOIMUA 3BE31 U
MIPOEKTOB

Bcenennoi, MIPOCTPAHCTBEHHO-BPEMEHHBIX
MacmTabax Bcenennoi;
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MOHUMAaHWE CYIMHOCTH  HabmomaeMmbix  Bo | OreHka u KOHTPOJIb BBITTOJTHCHUS

Bcenennoit aBieHmi; JOMAIIHEr0  3aJaHus, BBICTYIUIEHHUA C
JNOKJIalaMH,  3alUThl  WHAWUBUYaTbHBIX
MIPOEKTOB

BJIaJICHUC ocHoBononararomumMu | Ornenka u KOHTPOJIb BBITTOJTHCHUS

ACTPOHOMUYECKUMHU MOHITUSIMU, TECOPUIMH,
3aKOHAMU H 3aKOHOMEPHOCTSIMH, YBEPEHHOE
MOJIE30BaHUE ACTPOHOMHUYECKOU
TEPMHUHOJIOTUEN U CUMBOJIMKOM;

JIOMAILITHET0 3aJaHusi, MPaKTHUYECKUX padoT,
OLIEHKA YCTHBIX OTBETOB

c(hOpPMUPOBAHHOCTH MPECTABICHUI O 3HAUCHUHU
ACTPOHOMHUU B TPAKTUUYECKOU JEATEeIbHOCTU
YelioBeKa U JalbHEHIIEM HAayYHO-TEXHUYECKOM
pa3BUTHUU;

OHGHKa u KOHTPOJIb BBITIOJIHCHU A
JOMAIIHETO 3aJaHHus, IPaKTHYCCKUX pa60T,
OIICHKA YCTHBIX OTBCTOB

OCO3HAHUE PO OTEUYECTBEHHON HayKu B
OCBOCHMHM M HCIIOJIb30BAHHH KOCMHUYECKOTO
NPOCTPAaHCTBA U PA3BUTUH MEXKIYHAPOIHOTO
COTPYJIHUYECTBA B 9TOW 0OJIACTH.

Onenka u KOHTPOJIb BBINOJIHEHUS
JIOMAILIHET0 3aJaHusl, MPAaKTHUYECKUX padoT,
OLIEHKA YCTHBIX OTBETOB
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5. JIUCT U3MEHEHUM U JOIIOJHEHMN, BHECEHHBIX B PABOUVIO

[IPOTPAMMY VYEBHOU

«O01meoOpa3oBaTebHas  AUCIUIUTHHAY

JIACITATUTNHEI

OCHOBHOM MpodecCHOHANIBHOW 00pa3oBaTeIbHON

«ACTPOHOMU Iy

mporpaMMmsal 110 CIICHUAJIBHOCTAM COIHNAJIbHO-3KOHOMHUYCCKOI'O HpO(bI/IJ'IH.

Ne N3MCHCHMUA, JaTa BHCCCHUA U3MCHCHU I, Ne CTpaHUuIbl C ©BMCHCHUCM

BbIJIO

CTAJIO

OnoxoBa Haranbst boprucosna

[IpenogaBatens ¢punnana GPI'BOY BO «BI'YOC» B r. Ycecypuiicke
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[Ipunoxenue
K pabouei mporpaMme JUCLHIUIHHbI
«ACTPOHOMHUSI»

MUHUCTEPCTBO OBPA30BAHWA U HAYKH POCCUMCKON
OEJIEPALIMA

BJIAJIMBOCTOKCKUM F'OCYIAPCTBEHHBI YHUBEPCUTET

SKOHOMMKHU U CEPBUCA

Oununan GI'bOY BO «BI'YDC» B r Yecypuiicke

b/.07 AcTtpoHomust
MDOH/1 OLIEHOYHbIX CpEeACTB 1A NMPOBEACHHSA TeKyU.leﬁ H HpOMeX(yTOqHOﬁ
arrecralmuu o6yqafoumxc;1

CoumanbHO-9)KOHOMUYECKHH MPOpUIIb

Ycceypuiick 2020
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@OH/I OLCHOYHBIX CPEACTB JUIS MPOBEACHHS IPOMENKYTOUHOH arrecTalud o0ydaroImXCs,
paspabotan B coorBercTBUM ¢ TpebosanusmMu ®PI'OC CIIO no cneunanbHOCTAM COLHAIBHO-
HKoHOMHUYecKOoro npodpuis u "O6 yrBepkneHun [lopsaka opraHu3alMu ¥ OCYIIECTBIICHUS
oOpa3oBaTe/ibHON  AeATENbHOCTH 10 00pa3oBaTedbHBIM  [porpaMMaM  CpeIHEro
1npogeccnonanbHoro obpasosanus” (yrB. Ilpukazom MunucrepcTBa 00pa3oBaHHs M HAayKH
Poccuiickoit denepaunn (Munobpuayku Pocecun) ot 14 utonst 2013 r. N 464 r. Mocksa).

CocTaBUTEb:
Ounoxosa H.b.

VrBepikieHa Ha 3ace/laHiu [IMKJIOBOH METOIHYECKOH KOMUCCHH

ot f£.04.20¢x .. npotokon Ne £

[Ipescenaresnb LHKIOBOH METOIHYECKOH KOMUCCHH Crenanosa K.B.
NOANMUCH thamuins,

HHHLHAITbI

« 16 » anfedy 2044,
7

[lpescenapsip LMKIOBOI METOAMUYECKOH KOMHCCHH (BBIMYCKAIOLIEH )
bacamox T.1"..
[Moanuce (haMuaus, HHULKAIDI

« 16 » W 20r.



1. OO0mme mojokeHus

@onp  oneHouHslx cpeactB  (POC) mnpenHazHadeH s KOHTPOJISL M OLICHKHU
00pa30BaTeNbHBIX JTOCTH)KEHUH 00Y4arolMXCcsl, OCBOUBLIMX MPOrpaMMy y4eOHOH IUCIMITIIMHbI
BJ1.07 «AcTpoHOMUSI.

@®OC BKIOYAET KOHTPOJIBHBIE MaTepuajbl JUIsl MPOBEAEHUS TEKYILEro KOHTPOJ U
IPOMEXYTOYHOU aTTecTauu B popme 3adeTa.

®OC pa3paboTaH Ha OCHOBAHUU CIIEAYIOIINX HOPMAaTHUBHBIX JOKYMEHTOB:

v’ DenepanbHOr0 TOCYAAPCTBEHHOTO 00pa30BaTENBHOTO CTaHAApTa CPEAHEro OOIIero

o0pa3zoBaHus;

v' @efepalbHOrO  TOCYAapCTBEHHOTO  00pa3oBaTEIbHOrO  CTAaHAApTa  CPEIHETO
npodeccuoHanbsHOro 00pa3oBaHus;

v Paboueil porpamMMbl yaeOHOM qucuuiinabl BJ[.07 «AcTpoHOMHS» MO CIIENHMATbHOCTH
38.02.04 « KomMmeprus (110 oTpacisim)y».

B pesynbrate ocBoenuss yueOHOW mucturuiiHel BJI.07 «AcTpoHOMHS» CTYIEHT AOJKEH
00J1a1aTh CIENYIONIMMU MTPEAMETHBIMH PE3yJIbTaTaMHU.
HPEAMETHBIE PE3YJIBTATDI:
1) chpopmupoBaHHOCTh IpeacTaBiIeHUN 0 cTpoeHUH COJHEUHOH CHUCTEMBI, 3BOJIIOLUU 3BE3] U
BceneHnHoii, mpocTpaHCTBEHHO-BpEMEHHBIX MaciiTabax Beenennoii (nanee I1P.1);
2) nOHMMaHME CYLTHOCTU Habto1aeMbIX BO Beenennoil sisnennit (nanee [1P.2);
3) BiageHNEe OCHOBOMOJATAIOIIMMU ACTPOHOMUYECKHMH MOHSITHIMH, TEOPHSIMH, 3aKOHAMU U
3aKOHOMEPHOCTSIMH,  YBEPEHHOE  IOJIb30BAaHUE  ACTPOHOMHYECKOM  TEPMHUHOJIOTHEH U
cuMBosukon (manee I1P.3);
4) copMUPOBAHHOCTD MPEACTABICHUIN O 3HAUCHUN aCTPOHOMHH B IIPAKTHUECKOHN ACSITETLHOCTH
YeNoBeKa U JajbHeiIeM HaydyHO-TeXHHUeCcKoM pa3Butuu (fanee [1P.04);
5) Oco3HaHME pOJIM OTEUECTBEHHOM HAYKH B OCBOEHUU U HCIOJB30BAHUU KOCMHUYECKOTO
MPOCTPAHCTBA U PA3BUTHH MEXKAYHAPOIHOTO COTPYIHUYECTBA B 3TOM obnactu (nanee [1P.5).
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1 NEPEYEHb ®OPMWPYEMbIX YHUBEPCAJbHbLIX YYEBEHbIX OENCTBU

2)

3)

4)

MBICJIUTEIIbHBIE OINEpallii, KaK MOCTAaHOBKAa 3a/iayd, (OPMYIHUPOBAHHME THUIIOTE3, aHAJIU3 U CHUHTE3,
cpaBHEHHE, OO0O0OIIEeHME, CHUCTEMaTh3alus, BBIIBJICHUE MPUYUHHO-CICACTBEHHBIX CBSA3EH, IOUCK
aHaJIoOroB, (OPMYITHUPOBAHKUE BBHIBOJIOB JJISI U3YUCHUS PA3IMUHBIX CTOPOH aCTPOHOMUYECKUX SIBICHUH,
MPOIIECCOB, C KOTOPHIMU BO3HUKAET HEOOXOJMMOCTh CTAIKMUBATHCS B MPOQecCHOHANBHOM cdepe;
BNIQJICHUE HABBIKAMU TIO3HABATENIbHOM  JI€ATENbHOCTH, HaBBIKAMH  pa3pelieHus MpoOieM,
BO3HHUKAIOIINUX MTPH BBIMOJIHEHUHU TPAKTUYECKUX 3aJJaHUN 110 aCTPOHOMUMU;

YMEHHE MCIOJIb30BaTh PA3JIUYHbIE UICTOYHUKH MO0 aCTPOHOMUU ISl MOJY4EHUS JOCTOBEPHON HAYYHOM
uH(pOpMaIliK, YMEHUE OLIEHUTh €€ TOCTOBEPHOCTH;

BIIQJICHUE SI3BIKOBBIMU CPEICTBAMU: YMEHHE SICHO, JJOTUYHO M TOYHO M3JIarath CBOIO TOUKY 3PEHHS IO
pPa3TIUYHBIM BOIMPOCAM aCTPOHOMHH, HCIIOIH30BaTh SI3BIKOBBIC CPEJCTBA, aJleKBAaTHBIE 00OCYXKIaeMOM

np06neMe ACTPOHOMHYECCKOI'O XapaKTEpa, BKIII0OYasd COCTABJICHUEC TCKCTAa U MPE3CHTALIUN MAaTCPUAJIOB C

Homep
[1)
Ne HaumenoBanue
vy ®opmyaupoBka YY /| Tana
n/n A
(1-8)
1. | JIuunocTHBIE - ¢(hopMUPOBAHHOCTh HAYYHOT'O MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY 1-2
YPOBHIO Pa3BUTHsI ACTPOHOMHYECKON HAYKH;
- YCTOWYMBBIA HHTEPEC K UCTOPUU U TOCTHKEHUSM B 00JIaCTH aCTPOHOMUU;
- YMEHHE AaHAJIM3UPOBATh TIOCIEJACTBUS OCBOEHHS KOCMHYECKOTO TMPOCTPAHCTBA I IKU3HH W
JeSITENLHOCTH YEJIOBEKA,
2. MeTtanpenmeTHbie 1) ymeHue wuCHOJIB30BaTh IMPU BBINOJHEHWUM NPAKTUYECKUX 33JaHUA [0 AaCTPOHOMHUHU TaKue 1-2
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HUCIIOJIB30BaHHUECM PIH(bOpMaI_[I/IOHHBIX 1 KOMMYHHKAIIUOHHBIX TGXHOJIOI‘PIIE;

IIpenmeTHbie

6) chopMHpPOBAHHOCTh TpEACTaBICHU O cTpoeHnu COTHEYHON CUCTEMBI, IBOJIONMU 3Be3Nl U BceneHHOM,
MIPOCTPAHCTBEHHO-BPEMEHHBIX MaciTabax BeeneHHoi;

7) TMOHHWMaHHE CYIIHOCTH HaOJI01aeMbIX BO BCelleHHOM SBIICHMIA;

8) BllajleHMe  OCHOBOIOJIATAIOIIMMHM  ACTPOHOMHMYECKMMHU  TOHSTHSIMH,  TEOPUSIMH, 3aKOHAaMHU U
3aKOHOMEPHOCTSIMU, YBEPEHHOE I0JIb30BaHUE ACTPOHOMHYECKON TEPMHUHOJIOTMEN U CUMBOJIMKOW;

9) chopMHpOBaHHOCTH MPEACTABICHUN O 3HAYEHUM ACTPOHOMMH B MPAKTHUYECKOHN €ATEeIbHOCTU ueloBeKa U
JanbHENIIEM HAyYHO-TEXHUYECKOM Pa3BUTHH;

10) OCO3HaHUE POJIA OTEUYECTBEHHON HAYKU B OCBOCHMM U MCIOJIb30BAHMM KOCMHUYECKOIO IIPOCTPAHCTBA U

Pa3BUTHUN MEXKIYHAPOIHOTO COTPYIHUIECTBA B ATOH 00IACTH.

1-2
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IlepeyeHb KOHTPOJIMPYEMBbIX KOMIIETEHIIHI, Pe3yJIbTATOB 00y4€eHHUSs, 3JIEMEHTOB
3HAHUI U YMEHHUIl, OLEeHOYHBIX CPEACTB M0 pa3jaejaMm padodeit nporpammbl Yl ais
TeKYIIero KOHTPOJISA U MPOMEKYTOYHOM aTTecTallun

Kon
OICHOYHOI 0
cpencraa
Pesyabrarsl
wa
00yueHust Kox Kon g
Tema JUHCHUIIIMHBI (KOH U HAUMCHOBaHHuE U HAUMECHOBaHHUE E-' §
o - =
IpeaMeTHOro 3JIEMEHTA YMCHUU 3JIEMEHTA 3HAHUU 5 g =
pe3yJibTarTa) = % =
= =
= | i5
2 s 3
) 2
=
= E =
Tema 1.1 I1P.3, I1P .4, Y1 npuBoauth 31 cMbICH OHSITHIA: 17
IIpeamer IIP.5 HPUMEPEI pOJIn TEOLICHTPUYECKAs U
ACTPOHOMHUM aCTPOHOMUHU B TeNHONEHTPHYECKAS
pa3BUTUU
cucrema
HMBUJIM3AIAN 2
V2 nnmoctpupoBatb JTallbl pasBUTIA
puMepamu aCTPOHOMHUU U €€
MPAKTUYECKYIO pazziensl
HaMnpaBJIECHHOCTb
aACTPOHOMUU
Temal. 2 I1P.3, ITIP.4 V3 nzobpaxarp 33 cMBICJI HOHSITHIA: 5,17,
HpaKTI/l‘leCRPIe OCHOBHBIC KPYI'H, HeOecHas C(bepa, 21
OCHOBBI JIMHUH Y TOUKH CO3BE3/IHE, BHICOTA
aCTPOHOMHUH HeOecHOM cdepsl

(MCTUHHBIH
(MaTeMaTHyecKuil)
TOPU30HT, 3€HUT,
Ha/IMpP, OTBECHAs
TUHUS, A3UMYT,
BBICOTA);

V4 pabotatsb c
MTOABUKHOU KapTOn
3BE3/IHOr0 Heba

V5 onuceiBaTh
OOBSCHATh PA3NIUYUSL
KaJeHaapen

3BE3/Ibl, KyJbMUHAIHS,
SKITUNTHKA,
CUHOJINYECKUI
TepuoI,
CUJIEPUYECKU I
TepPUOJI, MECTHOE
BpeMs, TTOSICHOE
BpeMs,

34 da3e1 JIyHsl

35 cucremsl
KOOpPJIMHAT B
ACTPOHOMUU:
reorpaduueckas, [ u 11
9KBATOpPHATHLHBIE
CHUCTEMBI
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Tema 1.3 I1P.2, I1P.3, Y6 pematpb 3aaun Ha | 36 CMBICT IOHSATHIA: 21
Ctpoenune I1P.4 3akoHbl Kemepa amuIc, adenui,
Costneunoii V7 BBIYUCIATH niepurennii, 0oabmas
CHCTCMBI paccrositHue 10 Y Majasi oJiyoch
IUIaHET MO JJUTUIICA,
TOPU30HTAILHOMY aCTPOHOMUYECKAs
napajuiakcy, a ux eMHHUIIA;
pa3Mepsbl 10 YIJIOBBIM | TOPU30HTAIbHBIN
pa3Mepam u napa’suiakc,
pacCTOSHUIO 37 3akonsl Kemuepa
Tema 1.4 I1P.1, ITP.3 V8 dopmynupoBate | 38 cMbICT IOHATHI: 5,17,
Ipupona Tex OCHOBHBIE Conneynas cuctema, | 21
CoanHeuHoii IIOJIOKEHU S KOH(i)I/II‘ypaL[I/ISI
CHCTEMBI TUIIOTE3BI O
IJIaHET, MJIaHEeTa,
(dhopMUpoBaHHUH TeN
ConneuHoii cuctempr | 2¢TCPOHA, KOMCTA,
V9 xapakrepusosars | 39 THIOTE3bI
IUIAHETHI 3eMHOU NPOUCXOKICHUSA
IPYIIBI U IUNIAHETBI- | COJIHEYHOH CUCTEMBI
TUTAHTBI, OOBACHITH
MIPUYUHBI UX
CXOJICTBA U pa3INYus
V10xapaktepu3oBathb
MaJjbl€ Tea
CoJIHEYHOW CUCTEMBI
Tema 1.5 I1P.2, I1P.3 V14 00bscHATE 311 cMBICII IOHSATHIA: 17,
CouHile 1 3Be3/bl ¢buznyecKyro CBETUMOCTD 3BE€3/1bI, 21
CYILIHOCTh 3B€3/a, IBOMHBIE
WCTOYHUKOB SHEPTUU | 3BE3/1bl, KPATHBIE
ComHIia 1 3BE3I; 3BE3 b1
V15 onuceiBath 312 crnekTpanbHbIE
CTPOEHUE COJTHEUHOM | KJIACCHI 3BE3]T
aTMocQepsl;
V16 00BsACHATH
coJiepKaHue
JUarpaMMBbl «CTIEKTP
— CBETUMOCTb»
Tema 1.6 I1P.2, ITP.3, V17 onuceiBath 313 cTpyKTYypy 17,21
Crpoenne u I1P.4, TIP.5 nporece rafaKTUKu MIIeuHsIii
IBOJIIOIUA ¢dbopmupoBanus 38e31 | [yt
Bcenennoii

N3 XOJIOOHBIX
Ta30IIbIJICBBIX
00JIaKOB
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Pa3pnen 8. I1P.2, T1IP.3, V18 onuceiBath 314 cMBICII HOHSTHIA: 21
FanakTukH. IIP.4, IIP.5 CTpOeHueE U Bcenennas, uepHas
Crpoenne u CTPYKTYPY JbIpa , KBasap
330‘]“0““”“ I"anakTukwy; 315 Bunel I'amakTuk
Bcenennoii
Y19 npuBoauTh 316 cMbIcT
MIPUMEPBI (hU3UIECKOTO 3aKOHA
CIIUPATbHBIX, Xabb6ma
SIJINOTUYECKUX U
HEeIMPaBIIbHBIX
rajakTHK
[IpomesxyTouHas
aTTecTalus:
3a4er

CIIEHUO®UKALIA OHEHOYHOI'O CPEJICTBA
KOHTPOJIBHAS PABOTA kon 5
1. Hazna4yenue
Crenuduranueii ycTaHaBIMBAIOTCS TpPeOOBaHUS K COACPKAHUIO U O(POPMIICHHIO

BapUaHTOB KOHMPOIbHOU pabomvl - CPENCTBa NPOBEPKU YMEHUN NPUMEHATH IOITYYECHHbIE
3HaHMS JJIs pElICHU 33a4 ONPEIEICHHOTO TUIla [0 TeMe WiH pasneny. Koumponvnasa paboma
BXOJMT B COCTaB (JOHAA OLIEHOYHBIX CPEJCTB M IpeIHA3HAuCHA I MeKyue20 KOHMpoas W
OILICHKHU 3HAHUW U YMEHUHN aTTECTYEeMbIX, COOTBETCTBYIOIIUX KOHTPOJIUPYEMBIM KOMIIETEHIUSM
no mnporpamme yuyebHoi muctumiuHel bJ.07 «AcTpoHOMHS», MPOrpaMMbl MOJITOTOBKU
CIIEIUAJIMCTOB CpeIHero 3BeHa 1o cneruanbHocTH 38.02.04 « Kommepius (o oTpaciisam)y.

2. KonTHHIrenT
Cryaentsl | kypca punnana ®I'bOY BO BI'VIC B 1. Yecypuiicke
3. Yci10BUsI KOHTPOJISI
Texywuii KoHmponb NPoBOOUMcs 6 hopme KOHMPONLHOU pabomvl npu  U3y4eHuu mexyuet
membl (pazoena) unu nocie usydeHus memol (pazoena) y4eOHOU OUCYUNTIUHBL.
4. IlepeyeHb TeM KOHTPOJIbHBIX padoT:
1. IIpakTHueckue OCHOBBI aCTPOHOMUU

2. ConHeyHast cUCTEMA
3. Meroabl aCTpOHOMUYECKHUX HAOIIOICHUI

4. Crpoenue u 3BoOIMS BeenenHoi
Komnnexm konmponvbhvix pabom no memam npuiazaemcs

KonTpoabHas padora «IIpakTuyeckue 0CHOBbI ACTPOHOMMID)
Bapuanm 1
Imema
1. Yrto m3y4aeTr aCTpOHOMHUSI.

2. Kakue Baxxueiniine THOBI HEOSCHBIX TEJI BAM HU3BECTHEL.

3. Kaxkue BbI 3HacTE THIIBI TEJISCKOIIOB.
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4. UYro Ttakoe HeOecHas chepa.

5. Hapucyiite HeOecHy0 chepy U MOKKUTE HA HEH OCh MUPa, UCTUHHBIN TOPU30HT, TOUKH
ceBepa U Iora.

6. Kaxkue HaOmroneHus yOeK1al0T HaC B CYTOYHOM BpallieHUH HeOeCHOU cephl.
7. Uto Takoe BepXHss KyJIbMUHAIMS CBETHUIIA.

8. /[laiite omnpeneneHne BOCXOISIINM U 3aXO0SAIIUM CBETHUJIAM.

9. Ha3zoBuTe 3KBaTOpHAILHBIC KOOPIUHATHI.

10. Yo Takoe 3KIIUITHKA.

11. Yem 3aMeyaTenbHbl THU PABHOJACHCTBUN U COJHIIECTOSHUM.

12. Kak npuOmmkEéHHO OmpeAenuTh TeorpauyecKylo IUpOTY MecTa W3 HaOIIOACHUN
[TossspHOM 3BE3BI.

13. HaszoBute cuctemsl cuéra BpEMEHH.

14. Yo TaKO€ COJHEYHBIN KAJIEHAAPb.

15. Ilo xakOMy BpEMEHU U KAJICHIAPIO MBI )KUBEM.

16. B xakoM MecTe 3eMiId B T€YCHHE I'0J]a MOYKHO YBUIECTh BCE 3BE3/bI 000MX MOTYIIAPHIA.
17. I'me Ha 3eMHOM ILIape KPyTJiblid o JeHb paBeH HouM. [louemy.

2 mema
1. Omnpenenure MHUPOTY MECTa, AJII KOTOPOTO BEpXHss KyJIbMHUHAIMS 3Be3Abl APKTYp (a

Bononaca) Habmro1aeTcst Ha BBICOTE 53%48"
2. Omnpenenure 1o 3BE3THON KapTe SKBATOpPHAIbHBIE KOOPAUHATHI 3Be3/1bl Purens (f Opuona).

3. DOxBaropuanbHble kKoopauHatel ComHia 22 nekabpst a= 18 4, 6=-23 0 27" B kakom
CO3BE3MHM HaXOAUTCS B 3TOT AeHb ConHie?

4. 16 oxts6ps xoopmunatel Commma a= 134 24 mum, 8= -8 © 50. Kakas spkas 3Be3na
HaXOJUTCS HeJaNIeKo B 3TOT aeHb oT ConHma?

5. KakoBO CKIIOHEHME 3BE3[Ibl, MPOXOAIICH B BEPXHEN KYJIbMHHAIUHM Y€pPE3 3€HUT ropojaa
Apxanrenbcka (o= 64 ° 32').

6. 21 utons B KpacHonape (n1=2) gacsl nokassiBatoT 94 25 mus. Kakoe cpennee, nosicHoe u
JIETHEe BpeMsl B 3TOT MOMEHT Bo Bragusocroke (n12=9, A2= 8 u 47 muH).

Bapuanm 2
1 mema
1. B uém cnenmnduka aCTpOHOMHHM 110 CPABHEHHUIO C IPYTUMHU HAYKAMH.
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2. KakoBa poib HaOMIOAEHUI B aCTPOHOMHH U C TIOMOIIIbIO KaKUX MHCTPYMEHTOB
OHH BBITIOJHSIOTCS.

3. UYro Takoe co3Be3aue.

4. HazoBuTe ropu30HTaNIbHBIE KOOPAUHATHI.

5. Yrto Takoe HUKHAA KyJIbMUHal Mg CBECTUJIA.

6. JlaiiTe onpenesieHUE HE3aXOASIIUM CBETHIIAM.

7. Hapucyiite HeOecHYIO cdepy U IMOKaXHUTe OChb MHpa, HEOECHBI 3KBATOP W TOUYKY
BECCHHETO PaBHOJICHCTBHSIL.

8. J10 Kakoro CKJIOHEHUsI HAHECEHBI 3BE3/bl HA KapTy.

9. Ilox xakuM yrioM IJIOCKOCTh 3KBATOPa 3€MJIM HAKJIIOHEHA K IIJIOCKOCTH SKJIUITHKU.
10. Kynemunupytot iau cetuia Ha CeBepHOM MOJIIOCE 3eMIIH.

11. YrTo Tako€ UCTUHHBIN OJIICHb.

12. Kakue kaneHgapu Bbl 3HAETE.

13. BcuencrBre uero B TEUEHUE rojJla U3MEHAETCS MOJIOKEHUE Bocxoa U 3axona ConaHua.
14. Ectb 1u paznuune Mexay Toukoil CeBepa u CeBEpHBIM MTOIFOCOM.

15. ITouemy Ha 3BE3IHBIX KapTaX HE YKa3aHbI IMOJOKEHUS TUIAHET.

16. Kakoe Bpems Ha3bIBAETCS] BCEMUPHBIM.

17. Yem 0OBsiIcHAETCS CYTOUHOE BpalleHHe HeOOCBOIa.

2 mema
1. KakoBO CKIOHEHHe 3Be3/1bl, Habmoaaseiics B Muncke (o= 54 ° 31") B Bepxueit

KYJIbMMHALIUU Ha BeIcoTe 43 °?

2. Yemy paBHa BeicoTa AusbTanpa (a Opna) B BepXHel KyJIbMUHALUU i1 ApXaHreibcka (Q=
64 °32).

3. Ha xakoii BeicoTe kynpmunupyert B [lerepOypre (o= 60 ©) 3Be31a Peryin (a JIbBa).

4. CKJIOHEHHE CBeTHIa + 30, npsAMOC BOCXOXKICHUC 74. B kakoM CO3BE3IUM HaXOOUTCS
CBCTHIJIO.

5. HavanbHble KOOpAMHATHI UCKYCCTBEHHOro crnyTHHMKa 3emiu: a= 10u 20muH, 6= +15 0
KOHeuHbIe: a= 144 30 MuH, &= +30°. Uepes kakue co3Be3/AMs NPOJETEN 3TOT CITyTHUK?

6. B Owmcke (n1=5) 20 mas 74 25MuH Beuepa. Kakoe B 3TOT MOMEHT CpeAHeEe, MOSICHOE U
netHee Bpems B HoBocubupcke (A2= 54 31 mun, n2=6).
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Kpurepun onenuBanus

«5» — BepHbIe O0TBETHI cocTaBIsAOT Ooee 90% OT 00IIero KOJTU4eCTBa;
«4» — BepHbIe 0TBETHI cocTaBIAOT Oosee 80% OT 00111ero KOJIu4ecTBa;
«3» — BepHBIE OTBETHI COCTABIIIOT OoJiee 70% OT 001Iero KOJIUYeCcTBa;
«2» — 6osee 60% oT 00111eT0 KOJINYECTBA

KoutpoabHnas padora «CoJiHeUHAsI CHCTEMA»
Bapuanm 1
1 mema
1. Tloyemy Ha 3BE3IHBIX KapTaX HE YKa3bIBAIOT MOJIOKEHUS TIIaHET.

2. Ha3oBuTe BHYTPEHHHUE IUIAHETHI.

3. Ha3zoBurte KOHpUrypanuy BHEIIHUX TUIAHET.

4. Yto Takoe CUACPUYECKUMN EPHUOI.

5. 3anummuTe ypaBHEHUSI CHHOJIUYECKOIO JBUKEHUS.
6. Uro Takoe reJIMOLEeHTPUYECKasl CUCTEMA MUpa.

7. 3auro coxriu Jxxopaano bpyHo.

8. Ilepsniii 3akoH Kemepa.

9. Uro cnenyer u3 Broporo 3akona Kemnepa.

10. Tpetuii 3akon Kenepa.

11. Kak MOXHO OnpeaenuTh pacCTOSIHAE 10 HEOSCHBIX Tell.
12. Yro Takoe yrioBOi pazMep CBETHUIIA.

2 mema
1. UYemy paBHa Oosbias rmoixyocsk FOmuTepa, eciu 3BE3AHBIN MEPUO1 00paIlEHUs dTOM

IUTAHETHI COCTABIIET 12 HeT.

2. Yepes Kakoil TPOMEKYTOK BPEMEHHU MOBTOPSAIOTCS MMPOTUBOCTOSAHUS Y paHa, €CIu 3BE3AHBIN
nepuo ero odpaiieHus paseH 84 roaa.

3. Yewmy pana Oosblmasi moayoch BeHepsl, eciii HIKHHE COSTUHEHHUS TIOBTOPSIFOTCS Yepe3 2
roja.

4. Topuzontanbhbiii napaiake Comnuia pasen 8,8 ". Ha kakom pacctossHu# OT 3eMIId OHO
HaxonuTcs?

5. Omnpenenuth rOpU30HTAIBHBIN Mapaiakc JIyHbl, eciu pacctosHue 10 He€ 384000 km

6. Ha xakom paccrostHuu ot 3emin HaxoauTcs FOmurep, eciiu ero ropu30HTaIbHBIN
napajutakc cocrasiser 0,25".

7. Bo ckonpko pa3 nuHenHsld paguyc FOnurepa npespiaer Paanyc 3emiu, ecinu yriaoBoi
panuyc FOnutepa 1,2", a ero ropuzonTanbHbli napamiakc 0,25".
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Bapuanm 2
1 mema
1.  Yro Takoe KOHPUTYpAIlUU TUTAHET.

2. Ha3oBuTe BHEIIHUE IIJIAHETHI

3. Hazosure koH(UTYpaIy BHYTPEHHUX TIAHET.
4. Y10 Takoe CUHOAMYECKHUI EPUO.

5. Yro Takoe reoleHTpuYeCcKas CHCTEMA MUPA.

6. Yewm 3namenur ['anmmieo ['anmneit

7. Uem xapakTepus3yercsi OpOuTa IIaHETHI.

8. Bropoii 3akon Kemiepa.

9. UYemy paBHa 6osbLIast 1OJIYOCh 3€MIIH.

10. YTo Takoe mapauiakc.

11. Yro Takoe paauoI0oKaLHs.

12. Ubu 3aKOHBI COCTABJISIIOT HEOECHYIO MEXaHUKY.

2 mema
1. Omnpenenure cuHOIMYECKUI epuo 1 oOparmenus [LryToHa, eciiv ero 3BE3I1HbIH eproT

cocraBiisieT 248 ner.

2. Kaxoit Oynet 3BE€3aHbIM epro oOpatienus mianeTsl Bokpyr ComHIla, eciii €€ HUKHUE
coeuHeHus OynyT noBTopsAThes yepes 0,8 ser.

3. Uemy paBHa OoibImas moayoch opouTel HenryHa, ecimm cuaepuydecKuil Iepruo/1 ero paBeH
165 mner.

4. UYemy paBHa OoJiblias Mojayock MepKypus, €Clii BOCTOYHAS SJIOHTAIIHS TTIOBTOPSIETCS Yepe3
1,5 rona.

5.  CxoabpKO BpeMeHU HIEI JIyd paluoOu3IydeHus1, eciiu pacctostaue a0 Jlynsr 384000
6. Kwm.

7. Beuncnure TMHEWHBIN pazMep Benepsl, ecinu e€ yrinosoi pasmep 3,3", a TOpU30OHTaIbHBIN
napajutakc cocrasiser 1,4".

8. Haumbonpmmii ropusoHTanbHBIN napauiake Catypha 1,7". KakoBo HauMeHbIIee pacCTOsSTHHUE
ot 3emun 1o CarypHa.

Kpurepun ouennBanus
«5» — BepHbIe OTBETHI COCTABISIOT Oosiee 90% oT 0011Iero KOJIu4ecTBa;
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«4» — BepHBIE OTBETHI cOCcTaBIsAOT Oomee 80% OT 00IIEero KOTUIeCTBa;
«3» — BepHbIe 0TBETHI cocTaBIsAOT 6osee 70% OT 00IIero KOJTU4eCTBa;
«2» — 60mnee 60% oT 00I1IEr0 KOJINYECTBA

KounrtpoabHas padora «MeToabl ACTPOHOMUYECKUX HAOIIOAeHHID)
Bapuanm 1

1 mema

1.

2.

10.
11.

12.
MEPICHIUKYIISIPHA K TUIOCKOCTH OPOUTHI

13.
14.
15.
16.
17.
18.
19.
20.
21.
22.

23.

Ha3Batb 0CHOBHBIE IBUKEHUS 3EMJIU.

KakoBa dopma 3emmmn?

[anite xapakrepuctuky JIyHsl 10 pasmepam

Urto Takoe capoc7 Yemy oH paBeH7

JlaiiTe XapakTepUCTUKY MOBEPXHOCTH JIyHBI

Ha xakue rpynnsl gensarcs mianetbl CoTHEYHON CUCTEMBbI?
Uem Benepa otanyaercst oJl APYyrux IjIaHET 36MHON IPYTIIbI?
Yewm 3namenur [Lmyton?

[Touemy Mapc kpacHblii?

Ha3oBute cnytHuku Mapca u ux nepeBo/.

Kakas 13 ruianeT 3eMHOMU Ipynibl camasi MaJleHbKas?

[Tpoucxomuia 661 Ha 3emiie CMEHa BpeMEH roja, eciu Obl 0ch 3eMitn ObLIa
9

BornbIioe kpacHOE MATHO HAXOUTCS HA TJIAHETE . ...

EcTb mu MarHuTHOE MoJie y TIaHeT 3eMHOM rpynmbl? Y Kakux?

Bosnbliiie BCero CmyTHUKOB Y TIJIAHETHI ...

Kaxoit u3 ciyrHrKOB 0051amaeT atMocdepoii? Kakoit riianeTe oH MpUHAIJICKUT?
KakoBa 0COOCHHOCTB BpallleHHUs TUTAHET - TUTAHTOB BOKPYT CBOCH OCH.

[Touemy UHOTIA TaXKe B KPYITHBIN TeJIecKol He BUAHBI Konblia CarypHa?

Ubst opOuTa HaxoAUTCS MeX 1y opoutamu Mapca u FOnurepa?

Kak nBmxyTtcs actepouabi?

Uto Takoe MeTeoprI?

YTo 03HAYAET CIOBO «KOMETa»?

Yro Takoe obmako Oopra?
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24. K xakum HeOecHBIM TenaM COTHEYHON CHCTEMBI YK€ TPUOIMKATUCh KOCMUYECKHE

annaparsl?

2 mema

1.

2.

6.

7.

Hapucyiite cxemy JIyHHOIO 3aTMEHUS U AAUTE OIIPEEIICHNUE.

Uro Takoe daswr JIynsr? Hapucyiite cxemy das.

[Tepeuncnure mIaHETHI 3eMHOM Tpymbl. JlaiTe UM OOIIyI0 XapaKTepUCTHKY,
UYto npeacTaBisOT cOO0H KOJIblia IIaHeT.

Jaiite puzmveckne XapakTepUCTUKHU acTepou10B (popMma, macca, pa3mepsl).
KakoB XMMUYECKUI COCTaB METEOPUTOB.

O0ocHyiiTe BBIBOJ O TOM, YTO HENb3sl CUUTATh JIyHY U IUIaHEThl 36MHOM TPYIIIIBI

HEOECHBIMH TEJIaMU, SBOJIOLIUS KOTOPBIX YK€ 3aBEpIIICHA

Bapuanm 2

1 mema

1.

2.

7.

8.

[Touemy Ha 3emiie IPOUCXOAUT CMEHA BPEMEH roza?

Urto takoe Jlyna?

Janite xapakTepucTUKy JIyHBI 110 COCTaBY JIYHHBIX IIOPOJ.
BceriomHuTe Ha3BaHUSA HEKOTOPBIX JIYHHBIX KpaTepOB, MOPEH U TOP.
Yem noxoxu Mapc u 3emis.

HazoBure ocobennoct armocdepsl BeHepbt

Uewm yHHKaIbHA TOBEPXHOCTH Mapca?

Kakue Hy)kKHO 3HaTh XapaKTEPUCTUKH IJIAHETHI, YTOOBI OIPEJEIIUTD €€ CPEAHIOI0

IUTOTHOCTB?

9.

10.

11.

12.

13.

14.

15.

16.

Kakas u3 miianet ConHEYHOM cHCTeMBI caMasi O0JIbIIast o pazmepam?
Kakas u3 miiaHeT- TuraHToB JABIIKETCS <«J1&ka Ha O0KYy»?

Uewm kpacus Carypu?

EcTh M1 MarHuTHOE MOJIE€ y TUIAHET — TUTAaHTOB? Y KakKHX.

Yem yHHKanbHaA MOBEPXHOCTh CIIyTHHUKA 10?

[Touemy FOnuTep cxxat ¢ MOJIIOCOB CHIIBHEE BCEX IJIAHET?

Uro Takoe actepoun?

UTo Takoe METeOpHT.
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17.

18.

19.

20.

21.

22.

23.

24.

Cy1iecTBYeT Jiu CBS3b MEXKAY aCTepOHIaMU U METeOpUTaMu?

Kak nBmXyTCsi KOMETHI.

Hapucyiite, kak HanpaBJieH XBOCT KOMETHI ITPU ABUKEHUHU BOKpYr CosHia?
Urto Takoe paguaHT METEOPHOTO MOTOKA?

[Touemy MHOr A MPOUCXOISAT METECOPHBIE TOKIN?

YTo NpoucxXoauT, Korjaa 3emMiis MPOXOAUT Yepe3 XBOCT KOMETHI.

Yrto Takoe 00mab?

K xaxuMm HeOecHBIM TejaM COJTHEYHOM CHCTEMBI YKE HpI/I6J'II/I}KaJ'II/ICB KOCMHNYCCKHE

anmaparbi?

2 mema

1.

2.

6.

7.

Hapucyiite cxemy ColHEYHOro 3aTMEHMS U JAITEe ONPECIICHNUE.
JaiiTe XxapakTepucTuKy (pru3nyeckum yciaoBusM Ha JIyne
[lepeuncnure maneTsl-ruranthl. Jlaiite M oOIIYyI0 XapaKTEPUCTHKY.
3aueM HYKHO U3y4daTb METEOPUTHI?

[Iepeuncnure 1 3apuCyiTE OCHOBHBIE YACTH KOMETHI

13 yero coCTOUT AAPO KOMETHI.

B cBo& Bpems kpaTepbl 00pa3oBaluch Ha BCEX IUTaHETaxX 3eMHOM rpymnmbl v Ha JIyne. ['ne u

MNo4YeMy OHU JIYUIIC (xyofce) BCCTO COXPAHUIIUCH K HACTOAIICMY BpeMeHI/I?

Kpurepun onenuBanns

«5» — BepHBIE OTBETHI COCTABIISIOT OoJiee 90% OT 0011Ier0 KOJNYECTBA;
«4» — BepHbIE OTBETHI cocTaBIsAOT Oomnee 80% OT 00IIero KOTU4eCTBa;
«3» — BEpHBIE OTBETHI COCTABIISIOT OoJiee 70% OT 00111ero KOJINYECTBa;
«2» — 6omnee 60% OT 00IIIET0 KOIINYECTBA

KonTtpoabHnas padora «Ctpoenue u 3Bosonusi BeesieHHoi»
Bapuanm 1

1 mema

1.

2.

Yro Takoe rajgakTHKa.

Y10 BXOINUT B COCTAB r'allaKTHKH.

Kaxkwne ObIBaroT 3B€34HbBIE CKOIJICHUS.
IInesap1 OTHOCSTCSA K CKOIUICHUIO.

Kaxkue 3BE3/1b1 BXOJAT B IAPOBBIE CKOTICHUS

Ha3oBute BUABI TYMaHHOCTEM.
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7. B co3e3auu JIupel HAXOOUTCSI TYMAaHHOCT.

8. Ha3zoBute mpuMep nbUIEBOM TYMaHHOCTH.

9. [Ilepeuncnure BUIBI TAIAKTHK.

10. Kak MOXHO OIIpeeIUTh PACCTOSIHUE J10 TAJIAKTHK.

11. Kakwue BbI 3HaeTE CIMPATIbHBIC TAJAKTUKH.

12. Yrto BaM M3BECTHO O KBa3apax.

13. KakoBa ctpykrypa Bcenennoi.

14. MeraranakTika cTaOuiIbHA WU 3BOJIIOLUOHUPYET?

15. Yro Ttakoe mocrosiHHass Xa00Jia U yeMy OHa paBHa.

16. CkoabKO IPUMEPHO JIET Hailed MeTrarajiakTuke.

17. Yto OymeT mpoMCXOAUTH, €CIIU TUNIOTHOCTh MeTaranakTiku OyieT MEHbIIIe 10 kr/m>.
18. HazoBute ctamuu 3Be315I.

19. Kakasd 3Be31a npeBpaiaeTcs B CBEpXHOBYIO.

20. Kak ompenensitoT BO3pacT 3¢MHOM KOPBI, JIYHHBIX ITOPOJ, METEOPUTOB.

2 mema
1. HazoBute ocHOBHBIEC 3aKOHOMEPHOCTH B COJTHEYHOM CUCTEME.

2. Bo ckombKO pa3 4ncIio 3Be3], BXoAAmuX B ['anakTuky, Oonbine yncia 3BE311, KOTOPbIE
JIOCTYITHBI HAGIIOICHIIO HEBOOPYKEHHBIM TitasoM (3%10 7)?

3. B 1974 r. 6b110 OTIIpaBIEHO B CTOPOHY IIAPOBOT0 CKOIUIEHUS B co3Be3nuu ['epkyneca
(paccrostuue 7000 mK) paguonociiaHue HAaluM OpaThsM 1o pazyMmy. Korna 3emiisiHe B JiydiiieM
ClIydae MoJjiy4ar OTBeT?

Bapuanm 2
1 mema
1. Kak "Ha3rpiBaeTcd Hama [ amakTuka.

2. UYto Takoe 3Be3AHEBIC CKOILJICHUS.

3. IIlapoBoe CKOIUIEHHE HaXOAUTCS B CO3BE3UU

4. Kaxkue 3Be3/1bl BXOJST B PACCEIHHBIE CKOTIJICHHUS.

5. KpabGoBugHas TYMaHHOCTb OTHOCHUTCSI K TYMAHHOCTSIM.
6. UYTo Tako€ KOCMUYECKHUE JTyUH.

7. KakoB nquameTp Haiei ['alakTUKu B CB. rOJax M IK.
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8. K kakomy Buay ranaktuk oTHocutcs Kama ["anaktuka.

9. I'me pacnionoxxeno Comnnue B ['anakTuke.

10. Kakue 0OBEKTHI OTKPBITHI 32 Mpe/ieiamMu Halien [ anakTuky.
11. Yrto Takoe MerarajgakTHKa.

12. B uém 3akirogyacTcs 3akoH Xa00i1a.

13. B uémM 3axmrouaeTcs 0COOEHHOCTh Hallell MeTarajakTHKH.
14. KakoBa IJI0THOCTh MeTarajlakTUKH, K Y€MY 3TO IPUBOJIUT.
15. U3 4yero BO3HUKAIOT 3BE3MLI.

16. Ot 4ero 3aBHCHUT 3aKJIIOYUTEILHBIN JTAIl )KU3HU 3BE3bL.

17. Kaxkas 3Be3/1a npeBpaniaeTcsi B O€JbIi KapiuK.

18. Kakas 3Be3/1a MOXKET IPEBPATUTHCS B UEPHYIO AbIPY I HEUTPOHHYIO 3BE31Y.
19. Kakue cuibl ciocoOCTBYIOT CTaOUIBLHOCTH 3BE3/IbI,

20. KakoBO CTpOE€HUE HaIlleH rajJaKTHUKH.

2 mema
1. Kak, cormacHO COBpeMEHHBIM MPEACTABICHHUAM, 00pa30BaIiCh 3eMIISI U JPYTrUe TIaHEeThI.

9
2. Cuurasi, 4TO HaCEJIEHHUE 36MHOTO I1apa cocTaBisieT 5,5%10 ~ uenoBek, onpeaenuTe, CKOJIbKO
3BE3/ ["alTaKTHKHU «IIPUXOIUTCS HA KaXKI0T0 )KHUTENs HaIlleH IIaHETHhI,

3. Ckousbko BpeMeHH OyAyT JeTeTh 0 Ommkaimux 38637 AMC, koTtopsie B kKoHIle XX B.
nokuHyT COJIHEUHYIO CUCTEMY, UMesi CKopocTh 20 km/c?

Kputepun oneHuBanus

«5» — BepHbIE OTBETHI cOCcTaBIsAOT Oonee 90% OT 00IIero KOTU4eCTBa;
«4» — BepHBIE OTBETHI COCTABIISIOT OoJiee 80% OT 0011Iero KOJINYECTBA;
«3» — BepHbIE OTBETHI cOCTaBIAOT Oonee 70% OT 00IIero KOITU4YecTBa;
«2» — 6omee 60% oT 00IIero KOJIMYeCTBa

Crneunuuxanust 0oyeHouH020 cpeocmea
Tecmer 17
1.Ha3Hnauenune
Crnenundukanueid ycTaHaBIMBAIOTCS TpeOOBaHUS K COACPKAHUIO U OGOPMIICHHIO

BapHAHTOB 3a0aHuti 01 mecmos. Tecmvl BXOIAT B cocTaB (OHA OICHOYHBIX CPEICTB U
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NO3BOJISIIOT ~ aBTOMATU3UPOBaTh MPOLEAYPY H3MEPEHUs YpOBHS 3HaHMH M yMEHUH
00y4aromuxcsi, COOTBETCTBYIOUIMX KOHTPOJIHPYEMBIM KOMIIETEHIIMAM I10 Mporpamme y4eOHOMH
mucuumuiniel BJ.07 Acmponomus, nporpaMmsel IOATOTOBKH CIIELIMATIMCTOB CPEAHETO 3BEHA 110
cnenuansHocT 38.02.04 Kommepuus (1o otpacisim).

2.KOHTHHTeHT
Crynentsl | kypca punmana ®I'BOY BO BI'YDC B r. Yccypuiicke
3.Yci10BUSA KOHTPOJISA
Texywuii KOHmMpOIbL NPOBOOUMCA 68 POpMe Mmecma Nocie U3ydeHus mekyujeeo pazoena
UnYU membl.
4. IlepeyeHb TeM THIOBBIX 3aJaHHIi:
1. IIpenmeT acTpoOHOMHUM.
2. OCHOBBI IPAKTHYECKON aCTPOHOMUMU.
3. ConHeyHas cucreMa
4. 3Be3npl

Komnnexm mecmos npujiaazcaenics

Tect «IIpeagMeT acTpOHOMUM
1. Kak nazvieaemcsa oona u3 opegnenmiux oocepeamopuii na 3emne?
A) CToyHXeHIK
b) Ilupamua Xeornca
B) IMupamuna Kykynpkana
I') EBponeiickas 10xHast oocepBaropus
2. B /lpegneii I peyuu ceemuna (connuye u iyny) oauyemeopanu oo2u
A) AmoH u Sx
b) Nmbuens u Tonatuy
B) 3eBc u I'epa
I') 'esimoc n Cesiena
3. To, umo 3emnsn umeem hopmy wiapa, nepevim(u) eviacuui(u)
A) T'anuneo INanuneit
b) Knapnwmii [Ttonemeit
B) Ilndarop n Ilapmennn
I') Hukomnaii Konepauk
4. Bauxcannman k 3emne 36e30a — 3mo
A) Benepa, B ApeBHOCTH Ha3blBaeMasi «yTpEHHEN 3BE310M»
b) Coanne
B) Anbda LlenraBpa
I') [lonspuas 3Be31a
5. "3 kaxozo 2a3a, 6 ocnoenom, cocmoum Connye?
A) xucnoposa
b) reaui
B) azot
I') apron
6. Kaxoea memnepamypa nosepxnocmu Connuya?
A) 2.800 rpanycos Llennscus
b) 5.800 rpaxycoB Leabcus
B) 10.000 rpamycos llenscus
I') 15 muH rpagycos Llenbcus
7. Conneunasn snepeus A6A31emMcA pe3yibmamom
A) TepMOSIIEPHOTO CHHTE32
b) ropenus
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B) nnaBnenus

I') Tassams

8. Bnewnsan uznyuarouian nogepxnocms Connya nazvleaemcs

A) dbotochepoit

B) atmocdepoii

B) xpomocdepoii

') ctpatocdepa

9. Kaxue iyuu ne eocnpunumaem 4enoseueckuii naz?

A) Genblii cBET

b) kpacHbr1it 11BET

B) ¢uonerossiii nBet

I') ungpakpacHoe usiryyenue

10. Cnou kakozo 2aza 3auguuiaem 3emir0 onm KocmuuecKkou paouayuu?
A) xuciopoaa

b) o30na

B) renus

I') azoTa

IIxana oneHuBaHUA

«5» — BepHbIe 0TBETHI cocTaBIsAOT Oosee 90% OoT 00I11ero KOJIU4eCTBa;
«4» — BepHbIE OTBETHI COCTABIAIOT OoJiee 80% OT 00IIero KOJIMYeCTBa;
«3» — BepHbIe O0TBETHI cOoCcTaBIAOT Oosee 70% OT 00I1Iero KOJIU4eCTBa;
«2» — 6omnee 60% OT 00IIIET0 KOJINYECTBA

Tect «IIpakTHYecKHe OCHOBBI ACTPOHOMHUID)

Bomnpoc 1
Kaxkas HOTpC6HOCTI> B JACATCIIBHOCTH HAlIMX HNPCAKOB HE ABJIAIACH HpI/I‘IHHOﬁ BO3HUKHOBCHU S
ACTPOHOMHUU KaK HayKu?

1. H3mepeHue u cyeT BpeMeHU

2. Coszpanue kaneHgaps
3. opueHTauus (o0 CTOpOHaM FOPU30HTA)
4. W3MEpEeHHE IUIONIAJEH 3€MEIbHBIX YYaCTKOB
5. TPOTHO3UPOBAHWE HEOECHBIX SBJICHUM
Bonpoc 2
Paznen acTpoHOMHUH, U3YYAOLIUI TPOUCXOXKICHHUE U Pa3BUTHE HEOECHBIX TEJI U UX CUCTEM, 3TO:
1. CpaBHMTEIIbHAS IUIAHETOJIOT U
2. acTpodu3uKa
3. KOCMOJOTrus
4. mHOpakTH4YecKas aCTpOHOMHS
5. KOCMOI'OHH:A
Bomnpoc 3

Y710 DNOHUMAIOT MOJI CO3BE3AUEM?
1. BUIUMBIC HEBOOPYKEHHBIM TJIa30M 3BE3/IbI, COCTABIISIONINE OTMPEACICHHYIO PUTYPY
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2. KoH(purypamuio u3 3Be3l, oOpasyrollyro Ha 3Be3gHOM ¢oHe (Gurypy mo Ha3BaHHUIO
CO3Be3us

3. y4acTOK 3BE3JHOr0 Heba ¢ XapakTepHOH HalIromaeMol TpyNIUPOBKON 3BE3,
BBIJICJIICHHBIN /17151 y100CTBa OPHEHTUPOBKU 0003HAYCHHUS 3BE3]T

4. y4acTOK 3BE3HOT0 HeOa, Ha KOTOPOM HAOJIOAAaeTCsl ONPEACTICHHOES KOJMYECTBO 3BE3]]

5. Y4acTOK 3BE3JHOTO HeOa, [0 KOTOPOMY IMPOUCXOAUT CYTOYHOE JIBHIKCHHE OTIPEICIICHHBIX
3BE3]1

Bonpoc 4

CornacHo 1IKajie 3BE3[IHBIX BEJIMYHMH, BBEACHHON IPEBHETPEUECKUM acTpOHOMOM [ 'ummapxowm,
camble cialble 3Be3/1bl, BUAMMBIE B ICHYIO HOUb, 3TO 3B€3/1bl KAKOH BETUYMHBI?

1.1
2. 2
3.3
4. 5
5. 6
Bompoc 5

B 3KBaTOpHaHBHOﬁ CHCTEME HEOECHBIX KOOpAUHAT KOOpAWHATAMU CIIYXKAaT:

1.

CKJIOHCHHUC U ITPAMOC BOCXOXKIACHUC

2. IIMPOTa M JOIr0Ta

3. BBICOTA U a3UMYT

4. IIXpOTa U BhICOTA

5. a3uMyT U J0arora
Bomnpoc 6

KYHBMHHaHHeﬁ Ha3bIBACTCA ABJICHUC MTPOXOKIACHUCM CBCTUIIOM!

1.

HEeOeCHOro 3KBaTopa

2. HebecHOro MepHuaAMaHa
3. DIKJMITHUKHU
4. WCTUHHOTO (MaTeMaTUYECKOI0) TOPU30HTA
5. ocu Mupa
Bomnpoc 7

B kakoii Touke TOPHU30HTA BOCXOOUT 3BC3/1d, HAXOAAAACA HA HeOeCHOM BKBaTOpe?

1.

B Touke rora

2. B TOuke BocTOKa
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3. B Touke 3amana
4. B Touke ceBepa
5. B Touke ceBepo-BOCTOKA

Bomnpoc 8
B kakux mectax 3emiid OTBECHas JUHUS COBIAJIAET C OCbIO Mupa?
1. Ha skxBatope

2. Ha45 rpaaycax KKHOU HIUPOTHI

3. Ha 60 rpamycax ceBepHOU MIMPOTHI
4. Ha ['puHBHUYCKOM MepeauaHe

5. Ha moJirocax

Bomnpoc 9
Beicota Conuua Hax ropusontom 15°. Kakoo 3enutHOe paccrosie CONHIA B 3TOT MOMEHT.

OTBeT 3aIuIINTE B rpaagycax.

1. 15
2. 45
3. 75
4. 90
5. 105
Bonpoc 10

IIpoMexXyTOK BpEMEHM MEXKAY ABYMS IOCIEIOBATENbHBIMU IPOXOXKICHUAMHU LIEHTA COJHLA
4yepe3 TOYKY BECEHHETO PaBHOJEUCTBUSA - ATO:
1. 3BE3IHBIN I'0J

2. BHCOKOCHBIN roj

3. TPOIIUYECKHUU Ioj

4. JOJIMAQHCKHH T'oJ

5. TPHUTOPHAHCKUH I'OJ

Bonpoc 11
Kakoe acTpoHOMHYecKoOe OTKpbITHE He ObL10 caenaHo I'anmiaeo I'aauiieeM ¢ moMoubo
npocreimero Tejaeckona?

1. ob6HapyxeHue nsareH Ha ConHue

2. oOHapy)XeHHue MOJIIPHBIX HIarnok Ha Mapce

3. oOHapyxeHnue (a3 y Benepsl

4. OTKpBITHE YETBIPEX CIYTHUKOB y Omurepa

5. oOHapy)xeHue rop u kparepon Ha JlyHe
Bonpoc 12
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Boicora Cosnna Hax ropusonToM 15°. KakoBo 3eHuTHOe paccrossHue CoJIHIA B 3TOT
MOMEHT?

1. 45°
2. 90°
3. 105°
4. 15°
5. 75°
Bonpoc 13

1. KOCMOJIIOTHUS

2. CpaBHUTEIbHAS TIAHETOJIOTHS
3. KOCMOTOHHSA

4. TIpaKTHYECKas aCTPOHOMHUS

5. acTtpoduszuka

Bonpocl4
IL1ocKkOCTh IKJIMNTHKH HAKJIOHEHA K IVIOCKOCTH HeOeCHOI0 IKBATOPA IO/ YIJIOM:
1. 23,5°

2. 4,5°
3. 9°
4. 17°
5. 47°
Bompoc 15

I[J'Iﬂ COCTABJICHHSA 3BE3/IHBIX KAPT IPUMECHACTCHA

rajakTH4yeckas cucreMa HeOSCHBIX KOoopauHar
SKJIMITHYECKAS CUCTEMA HEOSCHBIX KOoOpauHar
TOpU30OHTAJIbHAA CUCTEMA HEOECHBIX KOOpAMWHAT
9KBaTOpHUaJibHas CUCTEMA HEOECHBIX KOoOpauHar

LA S

NpAMOYToJibHasA CUCTEMA KOOPAUHAT

IIIkana oueHMBaHUA

«5» — BepHbIE OTBETHI COCTABIAIOT Oonee 90% oT o011ero KOIM4YecTBa;
«4» — BepHBIE OTBETHI COCTABIISIIOT OoJiee 80% OT 00111ero KOJINYeCTBa;
«3» — BepHbIE OTBETHI COCTABIAIOT Ooiiee 70% oT o0I1ero KoIM4ecTBa;
«2» — 6onee 60% oT 00IIEro KOJIHYECTBA

Tecr «CotHeyHass cucTeMa

1) @opma opoumur 3emau:

A) ummnc

B) xpyr

B) nmapannenorpamMm

') Tpanenus

2) Camulit Onunnblii 0eHb 8 200y
A) 21-22 nexabps

b) 20-21 mapra

B) 23 cents0ps

I') 21-22 urons

3) Ilpuuunoii cmenvl 6pemén 200a Ha 3emie A6AACMCA
A) HAKJIOH 3eMHOI1 ocH
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B) dopma opbuts 3emnu

B) paccrostaue no Comnia

I') comneunble 3aTMeHUst

4) Ilocneonuil paz noinoe coaneunoe 3ammenue Ha meppumopuu Poccuu nadawoanoco
A) B 1492 rony

b) B 1870 rony

B) B 1945 rony

I') B 1997 rony

5) Bo eépemsa conneunozo 3ammeHnus nAMHO, 00PA306AHHOE TYHHOU MEHbI0, MOMCEm
docmuzamop

A)10wMm

b) 100 m

B) 100 km

') 10.000 km

6) JTuoepamu nompeodnenus coaHeYHOU IHEPZUU AGTNAIOMCA

A) nroaun

b) ;xuBOTHBIE

B) rpuGn1

I') pacrenus

7) @omocunmes 603M0duceH 0J1a200apsa HATUYUIO 8 KJIeMKAX pacmeHuil
A) rI1H0K03bI

b) xaopodpuiia

B) yrnexucinoro rasza

I') kucnopona

8) B kakom eexe nauanuce pazpadomku no UCHOIb306AHUIO COTHEUHOU IHEpuU?
A) B 1 Beke H.93.

b) B 14 Beke

B) B 20 Beke

I') B 21 Beke

9) Yem odvacuaemca osuxncenue 3emau 6okpyz Connya?

A) neiicTBHEM HEHTPOOEKHOM CHIIBI

b) nelicTBueM cUIIbI HHEPIIUU

B) neiicTBreM cuibl TOBEPXHOCTHOTO HATSKEHUS

I') nelicTBuEM CUIIBI YIIPYTOCTH

10) 3akon 6cemupnozo mazomeHnus copmynupoean

A) Ucaak HbroTon

b) Knasauii [Itonemeit

B) l'anuneo INanuneit

I') Hukomnaii Konepuuk

Ixana oueHUBaAHUA

«5» — BEepHbIE OTBETHI COCTABIAIOT Oonee 90% oT o011ero KOIM4YecTna;
«4» — BepHBIE OTBETHI COCTaBJIIOT Oosiee 80% OT 00IIero KOJIMIeCTBa;
«3» — BepHBIE OTBETHI COCTaBJIAIOT Oosiee 70% OT 00IIero KOJIMYeCcTBa;
«2» — 6o1ee 60% oT 001IEro KoIM4ecTBa

Tect «3BE3aBI»
1. Couunenue «Bceobujaa ecmecmeennan ucmopus u meopus Heéa) 0blj10 HANUCAHO
A) 3urmynnom ®peitnom
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B) Ommanyuninom Kantom

B) Ans6epToM DHIITEHHOM

I') Ucaakom HeroTroHoM

2. Coznacno cospemeHHnbIM 632140am Ha npoucxorcoenue CoaHUa U COTHEYHOI CUCmeMbl,
OHU 00PA306a1UCH U3

A) lpyrux 3BE311 U TJIaHET

b) boabmioro B3psiBa

B) razonnLieBoro odjiaka

') Mex3Be3iHOrO ra3a

3. llpouecc odpazoeanusa naanem modxncem OJUMBCA:
A) 10.000 ner

b) 100.000 et

B) 1.000.000.000 ner

I') 100.000.000 ner

4. Connye 3asxcznoce npudIUUMENbHO

A) 100 muH. et Ha3an

b) 1 mapa. net Hazan

B) 4,5 mapna et Ha3zajg

I') 100 mapn. et Ha3az

5. Ilpeumyuwecmeenno u3z 2az06 cocmoam ciedyroujue niaHenol:
A) Mepxkypuii u Mapc

b) Ilnyron n FOnuTep

B) Benepa u 3emus

I') Mapc u Catypu

6. B npouecce cmapenusa Connye npespamumucs
A) B CHHETO KapJiHKa

b) B kxpacHoro kapnuka

B) B kpacHoro ruranra

I') B cuHero ruranra

7. Benwtii kapnauk — 3mo

A) nmoryxmasi M OCThIBaIOLIAs 3B€31a

b) Tonbko uTo oOpa3oBaBiIasics 3Be3/1a

B) 3Be3na, HaxosmIasICsl OYEHb JAJIEKO OT 3eMJn
') ra3oBast mnaneta

8. Ceepxnoeas 36e3oa poxcoaemcs

A) U3 Ta30MbLIEBOTO O0TaKa

b) u3 u€pHoii nbIpel

B) B pe3ynbTare B3pbIBa KPaCHOT'O THTaHTa

I') B pe3ysabTaTe B3pbiBa 0€J10I0 KapJIuKa

9. Heumponnas 3¢e3oa

A) HEBEpOSATHO MaJla U JIeTKa

b) HeBeposATHO MaJia U TsKeJIa

B) ouensb Benmka u nerka

I') ouensb Benuka u TsxKENA

10. «Ilposanom ¢ npocmpancmee» MOMCHO HA38AMb
A) HEUTPOHHYIO 3BE3/1Y

b) cBepxHOBYIO 3BE31Y

B) 6enoro kapiuka

I') uépuyro abipy

Ixkana oueHNBaHUA
«5» — BEpHBIE OTBETHI cOCTaBIsAOT Oonee 90% OT 00IIero KOITU4ecTBa;
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«4» — BepHbIe 0TBETHI cocTaBsAOT Oosee 80% OT 00IIero KOJTU4eCTBa;
«3» — BepHbIE OTBETHI COCTaBJIAIOT Oosiee 70% OT 00IIero KOJIMIeCTBa;

«2» — 60mnee 60% OT 00IIIEr0 KOJIUYECTBA.

Crnenndukanus olieHOYHOI0 CPeACTBA
IpakTnyeckne padornl kox 21

1.HaznauyeHnue

Crneuundukanueid ycTaHaBIMBAIOTCS TpeOOBaHUS K COAEPKAHUIO U OGOPMIICHHIO
BapUaHTOB npaxmuieckux pabom. [Ipakmuueckas paboma BXOAWUT B cocTaB (OHJA OLEHOYHBIX
CPEICTB U TMpeAHAa3HAuY€HA [UIsl meKyujeco KOHmpOis U OIECHKH MNPUOOPETECHHBIX
00yJarouMMUCS HABBIKOB M YMEHUU MO YNPaBICHUIO KOHKPETHBIM MAaTEPHUAIbHBIM OOBEKTOM,
COOTBETCTBYIOIIUX KOHTPOJHUPYEMBIM KOMIIETEHIMSM MO TMporpamMme Y4eOHON AUCIMILTUHBI
b/[.07 Acmponomus, TporpaMMbl TOATOTOBKM  CHEIUAIMCTOB CpPEIHEr0 3BEHa 110
cnenpanbHOocTH 38.02.04 Kommepiust (1o oTpacism).
2.KOHTHHI€eHT

Crynenrtsl I kypca punnana ®I'BOY BO BI'YOC B r. Yccypuiicke
3.YcioBus KOHTPOJIA

Texywuii KoHmponb npogooUmMcs 8 Gopme NpaKmMuyecKol pabomvl nNocie U3y4eHus
meKyuje2o pazoeina uiu membi.

Komnnexm nabopamopnuix pabom npunacaemcsi

IIpakTnyeckas padora Nel M3ydyeHnne MeToq0B H3y4eHHS ACTPOHOMHUH

Henb: (bOpMHpOBaHHC HaBBIKOB IT03HABaTEIIbHOM ACATCIIbHOCTH, HABBIKOB PA3PCIICHU A
HpO6J’ICM, BO3HHUKAIOOIUX IMPU BBIITOJIHCHHUHU IMPAKTHUICCKUX SaI[aHI/Iﬁ Mo aCTpOHOMMHU.

O0opynoBanue: pyuka, Kanbkynarop, [IK, noctyn k MUaTepruer, cMapTdoH, KapThl
reorpauueckoro araca.

TeopeTuyeckas 4acTb

Mexnaynaponnas kocmudeckas craniuust MKC - 310 BomuionieHue caMmoro rpaHiuo3HOr0 U
MIPOTPECCUBHOTO TEXHUYECKOTO JTOCTHIKEHNS KOCMHYECKOT0 MaciiTada Ha Hallel rianere. 1o
OTpOMHasi KOCMUYECKasi HAy4HO-UCCIe0BaTeNbCKas Ta00opaTopus AT U3YUCHUS,

MMPOBEACHUA JKCIICPUMCHTOB, Ha6J'II-O)IeHI/II\/II KaK 3a MIOBEPXHOCTHIO HalIel miIaHeThl 36MJ’I$I, TakK
U /ISl aCTPOHOMUYECKUX HAOII0IEHUH 3a JaTbHUM KOCMOCOM 0€3 BO3JIEHCTBUS 3eMHOM
atMocheprl. OTHOBPEMEHHO 3TO U JIOM AJis pabOTAIOIIMX Ha HEH KOCMOHABTOB U aCTPOHABTOB,
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TAC OHHU KUBYT U pa60Ta}0T, U NOPT I IpUYaJiInBaHUd KOCMHUYCCKUX T'PY30BLIX U
Memynapomlaﬂ KOCMHYECKasa CTaHIIuA

Texnmeame
xapaxtepucrnm MKC

TPaHCHOPTHBIX KOpabieil. PHASOIOCTH © 2009

[TonHsiB rosioBy 1 B3rJIsIHYB BBEpX Ha HEOO, YENIOBEK BUJIEN OECKpaiiHHE TPOCTOPBI KOcMOca U
BCErJja MeuTasl €Clld He TIOKOPUTh, TO KaK MOKHO OOJIbIIE Y3HATh O HEM U NOCTUTHYTh BCE €TI0
taitHbl. [loseT mepBoro KOCMOHABTa Ha OPOUTY 3EMJIH U 3aITyCK CITYTHUKOB JTaJI MOITHBII
TOJIYOK B Pa3BUTHHM KOCMOHABTUKH U JAJIBHEUIIUM IosieTaM B KocMoc. Ho npocro nonera
YeNoBeKa B OJIMHKHUK KOCMOC YK€ CTaHOBHTCSI HEJOCTATOYHO. B30pHI yCTpeMIIeHbI JalbIiie, K
JPYTUM ILJIaHETaM, U 4TOOBI JOCTUYb 3TOTr0, HEOOXOAUMO €111e MHOI'0€ MCCIIe10BaTh, y3HATh U
HOHSTh. A camMoe€ TJIaBHOE JUIsl IOJITOCPOYHBIX KOCMUUYECKUX MOJIETOB YEJIOBEKA -
HE00XO0/IMMOCTh YCTAHOBUTH XapaKTep U MOCIEACTBUS ATUTEIbHOIO BIUSHUS Ha 3/J0POBbE
JIOJITOBPEMEHHON HEBECOMOCTH MPU IEPEIETAX, BO3SMOKHOCTD HKU3HE00ECIIEUEHU S TUTEILHOTO
npeObIBaHUS Ha KOCMUYECKHX KOpaOIsiX U UCKIIIOYEHUE BCEX OTpULIATENbHBIX (DaKTOPOB,
BJIMSIIOLINX Ha 370POBbE U KU3HB JIIOJIEH, KaK B OJINKHEM, TaK U JaJIbHEM KOCMHUYECKOM
IPOCTPAHCTBE, BBISIBICHUE ONACHBIX CTOJIKHOBEHUI KOCMUYECKUX KOpabiiel ¢ ApyrumMu
KOCMHYECKMMH 00BEKTaMU U obecrieueHue Mep 6e3zonacHoctd. OCHOBHAs KOH(UTypanus
CTaHIMM ObliIa yTBepkJaeHa U noanucana B 1996 rogy. OHa cocTosa U3 AByX OCHOBHBIX
cerMeHToB: Poccuiickoro u Ameprukanckoro. Takke NPUHUMAIOT y4acTHE, PAcIioylaraloT CBOe
HayYyHOE KOCMUYECKOE 000PYOBAHNE U IPOBOJASAT UCCIIEIOBAHMS TaKUe CTpaHbl Kak SnoHus,
Kanana u ctpansl EBponeiickoro KOCMMYECKOr0 CO03a.

28.01.1998r. B BamuHrrone Obu10 MOAMMCAHO OKOHYATEIBHO COTJIAIlIEHNE O Havyale
CTPOUTEIIBLCTBA HOBOM JOJITOBPEMEHHOM, C MOYJIBHOM apXUTEKTYpPOH,

MexayHapoqHOW KOCMHUYECKOW CTaHIIMU, U yXKe 2 HOsIOpsi 3TOro ke rona Poccuiickum
pakeToHOCUTeNeM ObLT BBIBE/IEH Ha OPOUTY MEpBBIH MHOTO(QYHKIMOHAIBHBIN MOYJIb

MKC «3aps».

Xoa padoTsl

3AJJAHUE 1 BuumarejbHO
paccmorpuTte gororpadun
KOCMHMYECKHX 00beKTOB:

a. Omnpenenure, Kakue
KOCMHYECKHE O0BEKTHI
n300paxKeHbl Ha CHUMKaX (THII
Y Ha3BaHUE).




b. CucremaTu3upyite 0ObEKTHI B MOPSAKE YBEINUCHUS UX Pa3MEPOB.

c. Pacnonoxute 00OBEKTHI B MOpAAKE UX YAAJICHHOCTH OT MOBECPXHOCTU 3eMIIH: OT CaMbIX
0OIBIINX J0 CaMbIX HAJICKHX.

d. 3amummure IIOCJICA0BATCIBHOCTD O6’bCKTOB, COPTHUPYA U3 11O YAAJICHHOCTH OT
IMOBEPXHOCTHU COJ'IHHa.

e. llepeuncnute He MeHee 7 00BEKTOB, KOTOPBIE U3y4aeT ACTPOHOMHUSI.

f. Kaxkue u3 MNEPCUUCIICHHBIX 00BEKTOB BBl MOIJIH OBI Ha6J'IIOI[aTB HEBOOPYXCHHBIM rirazom?

3AJAHMUE 2 KocmoHaBTHI ¢ 60pTa MeX1yHapOoJHOM KOCMHUYECKOW CTAaHIIMKM O0paTHIIH
BHUMAaHHE Ha JIBa OCTPOBA U OrHOAIONIYIO X C CEBEPa B BUJIE BRITSAHYTOTO LIpaMa KPYITHYIO
dopmy nornoro penbeda. Obcyxnas yBUACHHOE, OHU HE CMOTJIN MPUUTH K OJHO3HAYHOMY
BBIBOJY O 3a()MKCHPOBAaHHBIX 00beKTax. Vcmnonb3ys kapThl reorpauueckoro atjiaca, IoOMOTUTE
UM OIPEAETUTH M0 IPEACTaBICHHOMY (hparMeHTy KOCMOCHHMKA 3aIie4aTieHHbIC HA HEM
Ba)XHEHIINE PUPOAHBIE O0BEKTHI, KOTOPhIE COOCTBEHHO M 00CYKIaJIli KOCMOHABTHI. B Kakom u3

’ - : L OKeaHOB 3eMin pacrosararTcs JaHHbIE O0BEKTHI?
3ATAHME 3 Hcnons3ys pecypcesl cetu IHTepHeT,
U3Y4HTE CTPYKTYpY U coaepxkanue canrta «MKC
OH-JIaliHy. 3aroIHUTE TaOIuILy:

OcoOeHHOCTH CTPYKTYpHI caiiTa

s + ML T - MR 4 Kakas undopmaius Ha caiiTe 10CTyIHA B
peasibHOM BpeMeHu?

Kakyto nadopmaruio caiita MOXXHO HCITOJIb30BaTh IPHU OPTaHU3AINH TPOSKTHON H
MCCJIEI0BATEIBCKOMN 1EATENbHOCTHU?

3AIAHMUE 4 Vicnonb3yst 2neKTpOHHBIN pecypce https://astro-
azbuka.ru/astronomiya/mezhdunarodnaya-kosmicheskaya-stancziya-mks BeiGepeTe Tpu MOTyIst
MKC B COOTBETCTBHHM € BalllUM BApUAHTOM U ONMIIUTE UX OCHOBHOE HAa3HAYCHHUE.

Bapuanr 1

3aps, FOnuTH, 3Be3112
Bapuant 4

ITouck, Kynomn, Paccer
Bapuant 2

HOnutu, 3Be3na, Cyanba
Bapwuanr 5

Jleonapno, bum, Kect
Bapnanr 3

Ksecr, Ilupc, 'apmonus
BapuanT 6

Kymnon, Kubo, 3Be3na
Bapwuanr 4

I'apmonus, Koxymoyc, Knubo
Bapuant 7

IOnutH, [Tpuuan, Pacceer
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3AJJAHME 5 Hcnonb3ys pecypebl cetd HTEpHET, HAAUTE CallThl COBPEMEHHBIX
ACTPOHOMUYECKUX MCCIIEI0BATENIbCKUX IEHTPOB MUPA. 3aMOJIHUTE TAOIUILY !
Ha3Banue Hay4HO-HCCII€10BaTENBCKOTO LIEHTPA
Baxxneime oTKpbITUS

Hanpasnenue uccienoBanuii
UccnenoBarenbckuil HeHTp Ditmca
https://www.nasa.gov/ames
HayuHo-uccnenoBaTenbCKiil HHCTUTYT aCTPOHOMHUU XapbKOBCKOTO HALIMOHAILHOTO
yHusepcutera umenu B. H. Kapasuna
http://www.astron.kharkov.ua
WuctutyT actponomuun PAH
http://www.inasan.ru
Actpokocmuueckuil nentp ®usnueckoro nHCTUTYTa AKanemun Hayk
http://asc-lebedev.ru/

ITpakTnueckas pagora Ne 2 «M3ydyeHue HeOeCHBIX M 3Be3HBIX KOOPAUHAT)

Henb: 3HAKOMCTBO CO 3BE3AHBIM HEOOM, peEIIeHHe 3ajJad Ha YCIOBHSX BHIUMOCTH CO3BE3IUN U
ormpezeNieHNe UX KOOPIMHAT.

OobopynoBaHue: TIOJBIKHAS KapTa 3BE3JHOTO Heba.
TeopeTnyeckoe 4acThb

He6ecHoii cepoii HazpiBaeTCsI BoOOpakaeMmasi BCTIOMOTaTeNlbHasl cepa MPOM3BOIBLHOTO paguyca, Ha
KOTOPYIO TPOELHUPYIOTCS BCE CBETWJIA TaK, KaK MX BUAWUT HaOMIOHaTedb B ONPEACICHHBIH MOMEHT
BpPEMEHHU U3 ONpeeICHHON TOUKHU MPOCTPAHCTBA.

Touku nepeceueHust HeOecHON cephl C 0TBECHOI JMHUEH , TPOXOSINEH Yepe3 ee EeHTP, HA3bIBAIOTCH:
BEPXHssI TOYKA - 3€HMTOM (7 ), HIDKHSSI TOYKa - HAAMPOM (z¢ ). bompmoit kpyr HeOecHOW cdepsl,
IUIOCKOCTh ~ KOTOPOTO TMEpPHEeHAUKYISpHA K OTBECHOM JMHHUH, Ha3bIBAETCI MAaTeMATHYECKUM ,
W UCTUHHBIM ropu3oHTOM (puc. 1).

I[GCSITKI/I TBICAY JICT Ha3al OBLIO 3aMCYCHO, YTO BUAUMOC BPAIICHUC C(I)epBI IMPOUCXOAUT BOKPYT HEKOeH
HeBH,Z[HMOﬁ ocu. Ha camom ACJIC BUANMOC BpallCHUC HeOa ¢ BOCTOKA Ha 3amnana ABJIACTCA CICACTBUEM
BpalicHus 3emuu ¢ 3alajga Ha BOCTOK.

Hduametp HeOecHOM cdepbl, BOKpYT KOTOPOTO MPOUCXOJIUT €€ BpallleHue, Ha3biBaeTcs ocblo mupa . Och
MHUpa COBIAJAaET C OChIO BpallleHus 3emid. TOYKH IepeceueHHss OCH Mupa ¢ HeOecHoU cdepoit
HA3BIBAIOTCS MOJI0CaMU Mupa (puc. 2).

Puc. 2. Hebecnas cghepa: ceomempuuecku npasuivHoe u300pajicenue 8 OpmozoHanbHOU npoeKyul

VYron HaKJIOHa OCH MHpa K IJIOCKOCTH MaTeMaTHYeCKOTro TOPH30HTa (BBICOTA MONIOCA MHUpPA) PaBEH YIiy
reorpauuecKoi IMUPOTHl MECTHOCTH.

Bonpmioit  kpyr HeOecHOW cdepbl, IUIOCKOCTh KOTOPOTO TEPNEeHAMKYJSIPHA K OCH MHpa,
Ha3bIBaeTcs HebeCHbIM 3KBaToOpoM (Q0¢ ).

Bonpmias  OKpyXKHOCTb, TPOXOAAIIAs dYepe3 IoNI0ca MHpa U 3€HHT, Ha3blBaeTcad HeOeCHbIM
Mepuauanom (PNQ¢ Z¢ P¢ SOZ).

[TnockocTs HEOECHOTO MepHIMaHa EPECEKAETCsl ¢ TUIOCKOCThIO MATEMAaTHYECKOT0 TOPU30HTA 110 MPSIMOii
NOJTYA€HHOU JINHUM, KOTOpast liepecekaeTcsi ¢ HeOecHoM cgepoii B AByX Toukax: ceBepa (N ) u 1ora (S ).

HebGecnast cdepa pa3dura Ha 88 co3Be3nuii, pa3IMYarOIIMXCS IO IUIOIIAJH, COCTaBy, CTPYKType
(koHUTYpaIyK APKHUX 3BE3]1, 00Pa3yIONIHNX OCHOBHON Y30p CO3BE3/IMs) U JPYTHM OCOOCHHOCTSIM.
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Co3Be3que — OCHOBHAS CTPYKTYpHAs €IUHHIIA pa3jielICHUs 3BE3HOTO Heba — yuacToK HeOecHOU cdephl B
CTPOTO OIPEJIeNICHHBIX I'paHWIaxX. B cocTaB co3Be3/usi BKIIOYAIOTCS BCE CBETHIIA - MPOSKIUM JFOOBIX
kocmudeckux o0bekToB (ConHia, JIyHBI, MIaHeT, 3Be3/, TANAKTHK U T.I.), HAOJIOJAaEMbIX B JaHHBIN
MOMEHT BpPEMEHU Ha JaHHOM Yy4YacTKe HeOeCHOH cdepbl. XOTs IMOJOKECHUE OTICIBHBIX CBETHI Ha
HebecHoii cdepe (Comuma, JlyHBI, MmuaHeT W Jake 3BE3N) HM3MEHSETCS CO BpPEMEHEM, B3aMMHOE
MOJIO’KEHHUE CO3Be3INi Ha HeOEeCHOH chepe ocTaeTcss HOCTOSTHHBIM.

sxgunTuke (puc. 3). Hanmpasnenne 3Toro MeaneHHOTO OBMKEHHS (OKOJIO 1° B CyTKH) MMPOTHBOMIOIOKHO
HAIPAaBJICHUIO CYTOYHOT'O BpaIleHUs 3EMIIH.

Puc.3 . Honooicenue sxnunmuxu na HebecHou cgepe

€ TOYKAMH BeceHHero () 1 oceHHero (d) paBHOAeHCTBHIi

TOYKAMM COJTHIECTOSTHUI

F
]

Ha xapte 3Be3apl MOKa3aHbl YEpPHBIMH TOYKaMH, pasMepbl KOTOPBIX
=i XapaKTepU3yIOT  SIPKOCTh  3Be3ll,  TYMaHHOCTH  OOO3HAaYEHBI
MTPUXOBBIMH JUHUSAMH. CEBEpHBI IONIOC HM300paKeH B LEHTpE
KapThl. JIMHAM WCXOIAIINE U3 CEBEPHOTO MOJIOCAa MHUPA, MMOKA3BIBAIOT
pacnosoxeHne Kpyron ckioHeHus. Ha kaprTe pacmonoeHs! Ui JBYX
OMKalIuX KPYroB CKJIOHEHHS YTIJIOBOE PACCTOSHHE paBHO 2 4.
Hebecnple mapamrenu HaneceHbI depe3 30.c MX MOMOIIBI0 TPONU3BOIAT
OTCYET CKJIOHEHUS cBeTWlI. TOYKM TmepeceueHus] OKIUNTUKH C
9KBaTOPOM, HJIi KOTOPBIX MpsMoe BocxoxzaeHHe O u 12 4., HA3BIBAIOTCS COOTBETCTBEHHO TOUYKAMH
BECEHHETO M OCEHHEro paBHOJeHCTBHA. [lo kpato 3Be3qHON KapThl HAHECEHBI MECAIBI W YKCIA, a Ha
HAKJIaTHOM KpyTe — 9achl.

s onpeneneHus MecTa IMOJIOKECHUS HEOSCHOTO CBETHJIA HEOOXOAMMO MECSI] U YHUCIIO, YKa3aHHBIC Ha
3BE3JHON KapTe, COBMECTUTH C YaCOM HAOIIO/IEHUS Ha HAKJIATHOM KpyTe.

Ha kapTe 3€HUT pacmoiioXeH BOJU3M IIEHTpPAa BBIPE3a, B TOYKE IIEPECCUYCHUS HUTH C HEOECHOM
napauienblo, CKJIOHEHHE KOTOPOH paBHO Teorpa)MuecKoil MUpoTe MecTa HaOIIOACHHUSI.

Xoa padoTbI

1.YcTaHOBUTH TOJBHKHYIO KapTy 3BE3JHOr0 HeOa Ha JIeHb M 4ac HAOJIOJCHHS W Ha3BaTh CO3BE3IUS,
pacIoioKeHHbIE B I0)KHOW 4acTH Heba OT TOPU30HTA JI0 MOJI0Ca MUPA, Ha BOCTOKE — OT TOPU30HTA JI0
TMOJIF0Ca MUpA.

2. Haiit co3Be3nusi, pactonoXeHHbIe MEeX Iy TOUKaMu 3amaja u ceBepa 10 oxTs0ps B 21 gac.

3. Haiitu Ha 3Be3HOM KapTe cO3Be3/1Ms, C 0003HAYEHHBIMH B HUX TYMaHHOCTSIMH U MPOBEPUTH, MOKHO
JIM UX HaOJI0aTh HEBOOPY>KEHHBIM TJIa30M.

4. Omnpenenuthb, OymyT nu BugHBI co3Be3nusi Jlewl, Paka, BecoB B momHoub 15 ceHtsiOpsa. Kakoe
CO3BE3/IUE B TO K€ BpeMs OyZeT HaXOAUTHCS BOJIM3H TOPU30HTA Ha CEBEpeE.

5. OnpenenuTh, Kakue U3 MEPEUUCICHHBIX co3Be3auil: Manas Mensenuna, Bomonac, Bozauunii, Opuon
— U1 JAHHOM MIMPOTHI MecTa OyeT He3aXOAsIIuMHU.

6. OTBETUTH Ha BOIIPOC: MOXKET JIU JUIs Baieil mupoTsl 20 ceHTA0ps AHApOMea HAXOIUThCS B 3HUTE?

7. Ha xapre 3Be3mHOr0 HeOa HaWTH ISITH JFOOBIX W3 NEpEeUHCIeHHBIX co3Be3auil: bonbimas MenBenuna,
Manas Meneenuna, Kaccuomnes, Anapomena, Ilerac, nedens, Jlupa, I'epkynec, CeBepnas Kopona —
OTPECIUTh MPUOJIMKCHHO KOOPAMHATHI (HEOCCHBIC) — CKJIOHEHUE U MPSIMOE BOCXOXKICHHE 3BE3][ STHX
CO3BE3/IHH.

8. OmpenenuThb, Kakoe co3Be3nue OyaeT HaxoOUThes BOIM3H ropuzoHTa 05 Masi B OJTHOYb.
KoHnTposbHbIe BONIPOCHI
1. Uto Ha3bIBAIOT CO3BE3AMEM, KaK OHM M300pakeHbI Ha KapTe 3BE3AHOT0 Heba?

2. Kaxk otpickath Ha kapre [lomsapryro 3Be31y?
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3. HazoBuTe OCHOBHBIE 3JIEMEHTHI HEOEeCHOM chephl: TOPU3OHT, HEOSCHBIN PKBATOP, OCh MUPA, 3€HUT, IOT,
3amaj, ceBep, BOCTOK.

4, I[aﬁTe OMpEACJICHUEC KOOpAUHATAM CBETUJIA: CKIIOHCHUEC, MPAMOC BOCXOXKICHUC.

IIpakTnyeckas padora Ne3 «Pabora ¢ kapToii 3Be31HOT0 Heha»
Heab:
1. HayuuTthcst onpenensTh BUJ 3BE€3THOTO HeOa B JIFOOOM MOMEHT CYTOK MPOU3BOJIBHOTO

JIHA Toja.

2. Hayuutbcs onpenenstb KOOpAMHATHI 3BE3/.

Oo6opynoBanue: [ToaBuxHas kKapTa 3Be3THOTO HeOa, HAKIATHON KPYT.

Teopernveckasi 4acTh.

Bun 3BE€31HOTO HEOa M3MEHSIETCS U3 - 32 CYTOYHOTO BpamieHus 3emid. Vi3MeHneHue Buaa
3BE31HOTO HebOa B 3aBUCHMMOCTH OT BPEMEHM rojla IPOMCXOJUT BCIEICTBUE OOpalleHus 3eMiu
Bokpyr Comnua. IloaBrmwkHas kapra 3BE3mHOr0 Heba m3oOpakeHa Ha puc.l. OHa cocTOMT W3
KapThl 3B€3HOT0 HeOa U HAKJIAHOTO Kpyra.

. NOABHXHAR KAPTA 3BE3AHOIO HEBA HAKJAZHOA KPYI K KAPTE 3BE3JAHOIO HEBA
? 3soaan -

N
&
7 a
= 23 Nomows \

SR R

Puc.1

Ha kapre 3BE31bl MoOKa3aHbl YEPHBIMU TOUYKAMH, pa3Mepbl KOTOPBIX XapaKTEPU3YIOT
SAPKOCTh 3BE3/, TYMAaHHOCTH OOO3HAYEHBI IMITPUXOBBIMH JHUHUSAMH. CeBepHBI MOIIOC MHUpa
n300paxEéH B LIEHTpE KapThl. JIMHUU, UCXOASIINE OT CEBEPHOIO IMOJII0Ca MHpPA, MOKAa3bIBAIOT
pacroyio’)keHre KpyroB ckjoHeHus. Ha 3BE3mHOM kapre s JBYX OJNMKAWIIMX KpPYroB
CKJIOHEHHUS YIJIOBO€ paccTossHue paBHO 2 4. HebGecHble mapamienu HaneceHbl uepe3 30°. C ux
MOMOIIIBI0 TPOM3BECTH OTCYET CKJIOHEHHE CBeTHN O. ToukM mepecedeHus: SKIUNTHKH C
9KBATOPOM, I KOTOPBIX IpsiMoe BocxoxaeHue 0 n 12 4., Ha3pIBalOTCSA TOUKAMHU BECEHHETO Y U
Q) paBHopeHcTBUU. [lo Kparo 3BE3AHON KapThl HAHECEHBI MECSIBl U YHUCIA, a HAa HaKJIaJIHOM
KpyTe€ — 4acsbl.
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Jnst onpezeneHusi MECTOMOJIOKEHNUsT HEOECHOTO CBETHJIAa HEOOXOJMMO MeCSI], YHCIIO,
YKa3aHHOE Ha 3BE3HON KapTe, COBMECTUTH C YacOM HaOJIOJCHUS Ha HAKIJIQJHOM KpyTe.

Ha kapre 3eHMT pacrnosokeH BOJM3M LEHTpa BbIpe3a (B TOUKE I[EPECEUYEHUs HMTH,
n3o0paxaromieii HeOecHbI MepuauaH ¢ HeOeCHOM mapasuieblo, CKIOHEHHE KOTOPOH paBHO
reorpauueckoil mupoTe MecTa HAOIIOICHN).

OO6nacTh KapThl, 3aKIIOUYEHHAsh BHYTPU HEOECHOTO 3KBaTOpa, MPEICTABISET CEBEPHYIO
HeOecHyl0 Tmonycdepy; OCTalnbHAs 4YacTh KapThl H300pakaeT ToJie IONKHOW HEOECHOM
nonycdepsl. M3o0pakeHus co3Be3auil 10KHON moiycdepsl pacTSIHYTHI,  UX BHJ HECKOJIBKO
OTJIIMYAETCS OT MPUBBIYHOTO BUA TEX K€ CO3BE3AUN Ha Hebe.

[lo nHapyxxHOMY 0Ope3y KapThl, Ha3bIBa€MOMY JMMOOM J[aT, HaHECEHbI KalleHJapHbIe
quCiIa U Ha3BaHHUS MECSIIEB roJa.

[ToMrMO KOOpIMHATHOW CETKM HAHECEHbl TPaHUIlbl U Ha3BaHUE CO3BE3ull, Hauboiee
SIPKHUE 3BE3/bI B KAKJOM CO3BE3/IMU, TYMAHHOCTH U 3BE3/IHBIC CKOIUICHNS, Mieunsiii I1yTs.

Bremnwmii 06pe3 kpyra, Ha3bIBa€MbIil 4acOBBIM JIUMOOM, pa3jesieH Ha 24 daca. YacoBoit
MO oM poBaH B CUCTEME CPEHEr0 BPEMEHH.

Xoxa padoTsbl
1. YcraHOBUTH MOJBMXKHYIO KapTy 3BE3JHOr0 Heba Ha JeHb M Yac HaONIOJCHUS U Ha3BaTh

CO3BE€31MUA, BUIUMBIC B HaHHLIﬁ MOMCHT BPpECMCHHU.

2. YcTaHoBHUTH MNOABUIKHYIO KApTy 3BE3OHOI'O HeOa Ha JCHb U 4acC Ha6JHO,Z[eHI/I$I 1 Ha3BaTb
CO3BEC31Ms1, HCBUJIUMBIC B JAHHBI MOMEHT BpPCMCHH.

3. Omnpenenuts, OynyT 1u BuAHBI co3Be3aus JleBbl, Paka, BecoB B monHoub 15 ceHTs10ps?

4. Omnpenenuth, Kakue W3 TEPEUUCICHHBIX co3Be3amii: Manas Menseauia, Bosomac,
Bozuuunii, OpuoH — 17151 1aHHOM MUPOTHI OYAYT HE3aXOIAIIHUMHU?

5. Ompenenuth CBETHIIA, HAXOAsIIKUECS B 3eHUTE 25 Mas B 22 yaca?
6. OmnpenenuTs CBETHIIA, KOTOPbIE KyJIbMUHUPYIOT B 11 yacoB 5 mas?

7. Haligute Ha 3BE3QHOM KapTC U HA30BUTC O6’B€KTBI, HMCIOIIUEC KOOPAUHATHI:

§=-9% a=15"12"
8 = +48°, a =3"40".
8. OHpeI[eJ'II/ITL 3KBaT0pI/IaJ'ILHLIe KOOpI[I/IHaTBI CJ'IG,I[YIOH_II/IX 3BC3/1:

CkJioHeHue o
IIpsimoe BocxoxIeHue o
a Tenbua (Anbaebapan)
B Opuona (Purens)
a biinzuenos (Kactop)
a JIsBa (Perym)
a Bosnomnaca (Apkryp)
9.CnenaTh BBIBOJ 1O paboTe.

IIpakTuyeckast padora Ned4 Padora ¢ kaprorpaduuecknm cepsucom (GoogleMaps u ap.)

Ieanb: hopMHUpOBaHHE OCO3HAHUS POJIM OTEYECTBEHHON HAYKH B OCBOCHUH M HCIIOJIb30BaHUH
KOCMHMYECKOT'0 IIPOCTPAHCTBA M Pa3BUTHH MEXYHAPOJAHOTO COTPYIHUUYECTBA B 3TOI 0b1acTu
c(OpMHPOBAHHOCTH COOCTBEHHOM MO3UIIMH 110 OTHOLLIEHUIO K (PU3HUECKOl HHPOpMAIH,
M10JIy4a€MOU U3 pa3HbIX UCTOYHUKOB
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O6opynoBanmue: pyuka, kanbkymsatop, [1K, noctyn k UaTepHeT, cMapTdoH, KapThl
reorpaguuecKoro atiaca.

Teopernueckas 4acTb
Kapmoepaghuueckuii cepsuc — 310 cnenuain3upoBaHHas HHPOPMAIIMOHHAS CUCTEMA,
IPEOCTABIISIONIAs TPOCTPAHCTBEHHBIC JaHHBIC B BU/I€ MHTEPAKTUBHOM KapTHI.
Kaprorpadudaeckuit Be6-cepBuc odecreunBaeT BeO-10CTyI K KapTorpaguieckoil nHhopMarmu
Ha OCHOBE MHTEp(eicoB nMpukiIaaHoro nporpammupoanus (API). B HacTosiee Bpemst Ha
POCCUICKOM phIHKE HanboJiee U3BECTHBI U PacpoCTpaHEeHbI ClIeAyoIne KapTorpadguueckue u
cnpaBounsble cepBuchl: Anaexc.Kapter; Google Maps; I'1C.
CpaBHeHnue kapTorpadu4eckiux CepBHCOB:
DNEeMEHTHI YIIpaBIEHUS

e  DIEMEHTHI AJIsl IePETATUBAHMS KapThl, YBEIIMUCHUS BBIICIIEHHON 00JIACTH, U3MEPEHUS

pacCTOSAHUM.
e DJIeMEHT U3MEHEHUs MaclTada
o IlepexnrouaTens THIA KapThI
e Macmra0nas nuHelika
o (OO030pHas kaprta
o [Ilouck no xapre
e IIpoOku
e Penaxkrop mapuipyra
o Tlonb3oBaTenbCKUE ANEMEHTHI YIIPaBICHUS
e MacmrabupoBanue KapTbl
e Bribop THna kapTel
e DnemeHT ynpasieHus Street View
e DieMeHT ympasieHus Rotate A5 HakIOHA U BpalleHus
e DIeMEeHT nepexo/ia B MOJHOIKPAHHBIA PEKUM
o ITloctpoenue mapuipyToB

o Ilosp30BaT. 3J1IEMEHTHI YIIPABICHUS

e VYmpasieHue
e Macmrab
o JluHeiika

e Oto0OpaxeHue cios NpoooK
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o KHomka nonHO’KpaHHOTO OTOOpaXKEHHS KapThl

° OHpe,I[CJ'ICHI/Ie MECTOPACITIOIOXKECHUS IIOJIb30BATCIIA

Cpeacta [uist BbIBOIa OOJIBIIOTO KOJIMYECTBA JAHHBIX
o Kinacrepuzamus;

e TexHOIO0THsS aKTHMBHBIX 00J1aCTEH;
e Texnonoruu ObjectManager, LoadingObjectManager, RemoteObjectManager
o Kuacrepuzanus mapkepos;

e Texnonorus setTimeout 1715 mociae10BaTeIbHOTO BBIBOJAa MAPKEPOB HA KApTYy.

o Kuacrepu3zanus 00beKTOB

Xoa padoTsl

3AJJAHHUE 1 U3yunTh cpaBHUTEIBHYIO TAOIHIly KapTorpaduaeckux cepBucos. [Ipencrasere,
YTO BaM IPEICTOMUT MOe3/IKa Ha aBToMoouIe 1o ropogam Espomnsl. [Ipoananusupyiite, kKakum u3
IIPEJJIOKEHHBIX CEPBUCOB BBl BOCIOJIB3YETECHh U APTyMEHTUPYNUTE NPUUYMHY CBOETO BHIOOpA.

3AJJAHHUE 2 [peanonaoxum, 9To BaM MPEACTOUT pa3paboTaTh CAWT AJIS TIOMCKA MECT OT/IbIXa
MOJIOJICKHU B OMKaiuX K YIbsSHOBCKY perroHax. [Ipoananusupyiite cpaBHUTEIbHYIO
TabnuIy 1 BeIOEpeTe KapTorpadpuyeckuii CepBrUC, KOTOPBIA OJOUICT AJISl HCIIOJIb30BAHMS Ha
BallleM CaiTe.

3AJIAHHUE 3 Vcnons3ys anekTpoHHbIN pecype Google earth (https://www.google.com/intl/ru/
earth ) onummure ocHoBHBIE BO3MOxkHOCTH Google [1nanera 3emis

Hononnumenvroe 3aoanue: CoOCTaBUTh MEHTAJIbHYIO KAPTY COOCTBEHHOT'O yBJIeueHHs (X000m).

IpakTuyeckasi padoraNeS «Onpenesenne paccrosiHuii 10 Tej CoJHEUHOI CHCTEMbL)

Wcnonb3ys Tperuit 3axkon Kemepa, cpennee paccrosinue Bcex miaaHeT oT CosHIla MOXKHO
BBIPA3UTh Uepe3 cpenHee paccrosinue 3emiun oT ConHua. Onpenenus ero B KUIOMETPax, MOKHO
HAWTH B 3TUX €IUHUIIAX Bce paccTosiHUS B COTHEYHON CHCTEME.

C 40-x rogoB Hamiero BeKa paJAMOTEXHHUKA IO3BOJIMJIA OIPENEIATh PAcCTOSHUSA J10
HEOECHBIX TeJ MOCPEICTBOM PaJAHOIOKAIMH, O KOTOPOM BbI 3HaeTe U3 Kypca ¢puzuku. CoBeTckue
Y aMEPUKAHCKHUE YUEHbIE YTOUHUIIN paguoJIoKalen paccrosHus 1o Mepkypus, Benepsl, Mapca
u lOnurepa.

Knaccnyeckum crocobom ompeneneHus pacCTOSHUN ObUT M OCTAaeTCsl yrJIOMEpHBIH
reoMeTpuueckuil crnocod. MM omnpenensioT pacCTOSHUS U 10 aleKuX 3Be3[, K KOTOPhIM METO]I
panuoyoKalluu  HempuMeHMM.  ['eomerpuueckuii  cmoco®  OCHOBaH  Ha  SBJICHHUHU
MapauIaKTHYECKOT0 CMEILIEHUSI.
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Ilapannaxmuueckum cmeujeHuem Ha3bIBA€TCs U3MEHEHUE HAIIPABICHHS HA MPEeIMET MpH
nepemernieHnu Haomoaarens (puc. 1).

© asv\(' '

5

Puc. 1. I/I3MepeHHe pacCTosiHUA 10 HEAOCTYITHOI'O IMPEeAMETA 11O NMapaJJIAKTUIECCKOMY CMCIIICHUIO.

[TocmoTpuTe Ha BepTHKAIBHO MOCTABICHHBIM KapaHJalll CHavyajla OJHUM IJIa30M, 3aTeM
npyruM. Bel yBuanTe, Kak OH IPU 3TOM MEPEMEHHI MOJIOKEHHE Ha (JOHE AIEKUX MPEIMETOB,
HaIpaBlieHUE HA HETO M3MEHUIIOCh. UeM nasblie Bbl OTOJBUHETE KapaHaalll, TeM MEHbIle OyaeT
napajulakTuueckoe cmelienue. Ho yem nanbiie oTCTosAT APYyr OT Jpyra TOYKM HaOI0eHus, T. €.
yeM Oomble 6a3uc, TeM OoJiblle NapauIaKTUYEeCKOe CMELICHHWE NpU TOW XKe YAaJeHHOCTU
npeamera. B Hamem mnpuMepe 0a3ucoM OBUIO pacCcTOSIHHME Mexay rinazamu. [IpuHiun
[IapAJUIAKTUYECKOIO0 CMEILIEHUS IIUPOKO HCIIOJIB3YETCS B BOCHHOM JI€JI€ IIPU ONPEACIICHUU
paccTosiHAA A0 IeTH MMOCPEAICTBOM JalibHOMEpa. B manpHOMepe 0a3ncoM SIBISIETCS pacCTOSHHUE
MEX1y OObEKTUBAMHU.

Jliis u3mepenus pacctossHui 10 Ten COTHEYHON CUCTEMBI 3a 0a3uc OepyT paauyc 3eMITH.
Habmronarot nonoxenue ceetwiia, Hanpumep JIyHbl, Ha (OHE JaneKux 3Be37 OJHOBPEMEHHO U3
IBYyX oOcepBaTopuii. PaccTosHne Mexay oOcepBaTOpUsIMHU JOIDKHO OBITh KaK MOKHO OOJibIIe, a
COCAMHSAIOIIUI UX OTPE30K JOJKEH COCTaBIATH Yrojl, 10 BO3MOXXHOCTH OJIM3KHMHA K MPSIMOMY C
HaNpaBICHUEM Ha CBETHJIO, 4YTOOBI MMapauIaKTUYEeCKOEe CMEIIeHHE OBbLI0 MaKCHMAaJbHBIM.
OmnpenenuB u3 AByX ToueKk A u B (puc. 2) HampaBieHus Ha HAOIIOaeMBblii 0OBEKT, HECIOKHO
BBIUHCIIUTH Yrojl P, MOJ KOTOPBIM C 3TOr0 00beKTa ObUT Obl BUJEH OTPE30K, PaBHBIM paguycy
3emuu.

Csertuno

Puc. 2. 'opu30oHTaIBHBIN Mapaiakc CBETHIA.

VYrois, moag KOTOpBIM €O CBETHJIA BHJIEH pajuyc 3eMJIM, NEepHeHIUKYISAPHBIA K JIydy
3pEeHMs, Ha3bIBACTCS 20PUZOHMATLHBIM RAPATIAKCOM.

Yem Oonbliie paccTOSHUE [0 CBETHJIA, TEM MEHbIIE yroid p. OTOT yroil paBeH
NapajJIaKTHYECKOMY CMEIEHHIO CBETHJIA JJIs HaOmroAarene, Haxoadmmxcs B Toukax JI u B,
TouyHO Tak ke kak CJIB mis naGmonareneit Betoukax C u B (puc. 1). CAB ynoOHo omnpenensits
no paBHoMy emy BCA a paBHBI OHH, KaK yIuibl Ipu napauienbHbx npaMeix (DC napannensHa
AB 1o noctpoenuto).

Paccrostane
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N A <
SC=D i
rae R - paguyc 3emuu. IlpunsB R 3a enuHuIly, MOXHO BBIpa3suTh PAacCTOSHHUE 1O CBETHJIA B
3€MHBIX paInycax.

[Tapannakc Jlynsr coctaBisier 57'. Bcee mmanerst u ConHIle ropaszio Janibliie, U UX
napajlakcbl cOCTaBisItOT cekyHAbl. [lapamnakc Connna, Hanpumep, pc = 8,8". Ilapamnakcy
ComnHia cooTBETCTBYET cpeanee paccrosuue 3emun ot Conuua, npumepHo pasHoe 150 000 000
KM. OTO pacCTOsSHUE NPHHUMAETCS 3a 00HYy acmpounomuyeckyio eounuyy (1 a. e.). B
ACTPOHOMHYECKUX €AMHULAX YacTO M3MEpSIOT paccTossHus Mexay TenaMu CoJHEeYHOR
CUCTEMBI.

Puc. 3. OmpenencHre THHEHHBIX pa3MepOB HEOSCHBIX CBETHII IO WX YTIIOBEIM pa3Mepam
[Tpu ManpIx yrimax sin p = p, €Clid yroj p BBIPAXECH B paauaHax. Eciu p BeIpaXkeH B
CECKYHJax Oyru, TO BBOOUTCA MHOKUTCIIb

sint” =

206265 *
rae 206265 — 4uciao CeKyH]l B OJJHOM pajuaHe.
Torna
- v 74
sinp = p”sin1” = £
206265"
3HaHHUE ITUX COOTHOIIEHUH YIIPOIIAET BEIYUCICHUE PACCTOSHUS 110 U3BECTHOMY MapaJlIaKCy:
— _206265”
D= —p-”—-- R.

1. Uemy paBeH ropu3OoHTaJIbHbI mnapamnakc lOnutepa, HaOmogaemoro ¢ 3emiu B

-

IIPOTUBOCTOSIHUY, eciu FOnuTep B 5 pa3 ganeme ot ConHua, yem 3eMis?

2. Paccrosuue JIyHsl oT 3emin B Onmmkaiiiieil k 3emiie Touke opoutsl (mepuree) 363 000
KM, a B Hambonee ynaneHHoil Touke (amoree) 405 000 kM. Omnpenenute BETUYHHY
TOPU30HTAILHOTO Mapaiakca JIyHbl B 3THX MOIOKEHUSX.

3. Msmepste TpancnoptupoMm yroi DCA (puc. 1) u yron ASC (puc. 2), nuHeiKoi — AnuHy
6a3ucoB. Bpruucnure mo HuM cooTBeTcTBeHHO paccrostHust CA u SC u mpoBepbTe
pe3yJIbTaT NPSIMBIM U3MEPEHUEM 10 PUCYHKAM.

4. W3mepbTe Ha PUCYHKE 3 TPAHCHOPTHUPOM VIl p U Q W OMpenenuTe Mo MOTyYEeHHBIM
JTAHHBIM OTHOIIIEHHE THAMETPOB H300PaKCHHBIX TEJ.

Kpurtepuu oneHuBaHus

Ouenka 5 craBuTCs 32 paboTy, BEIIOJHEHHYIO ITOJHOCTHIO 0€3 OMMOOK M HeI0YETOB.

Ouenka 4 craBurcs 3a paboTy, BEITOJHEHHYIO MOJHOCTHIO, HO NIPY HAIWYHH B HEW He OoJiee OqHOM Herpy0oit
OLIMOKH M OJTHOTO HEejloueTa, He Oosiee Tpex HeJl0YETOB.
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Ouenka 3 cTaBHUTCS, €CIIM YISHUK MPAaBUILHO BBHITIOTHWI He MeHee 2/3 Bcel paboThl WK JAOMyCTHI HE Ooee
OJTHOH rpy0oii OIMMOKH U IBYX HEJ0UYETOB, He Oosiee oaHOM Tpy0oit 1 ogHOH HeTpyOo omubOKu, He OoJee TpexX
HETrpyObIX OMNOOK, OJHON HETPYOOii OIMOKN M TPEX HEJOUYETOB, IPH HAJTMYNHU YETHIPEX -TISATH HEJIOUYETOB.
Ouenka 2 CTaBUTCSI, €CIIH YUCIO OMIMOOK M HEIOYETOB IMPEBBICHIO HOPMY JUISl OLCHKH 3 WU MPaBHIBHO
BEITIOJTHEHO MeHee 2/3 Bceit paboThI.

IIpakTyeckas padoraNe2 Pemenue 3a1a4 Ha 3akoHbl Kemuepa.

1. HckyccTBeHHBIM CIYTHUK 3amylieH Ha opbuty Ha BbicoTy 600 KM OT
MOBEPXHOCTU 3€MJIM, a BTOPOMl ClyTHUK Ha BbICOTY 21600 kM. CpaBHUTH CKOPOCTH
UX JIBUKEHUSI.

2. 3Be3nHbIi nepuoj oopamenus FOmutepa Bokpyr ConHia coctasiser 12
net. KakoBo cpennee paccrosinue ot FOnurepa no Connua.

3. Onpenenuth adenuitHOE paccTOsHUE acTepouaa MHHCK, ecliu OOJbIas
noJyoch opouThI paBHa 2,88 a.e, a skcueHrpucurert 0,24.

4. Cunrass opbutbl 3emim M Mapca KpyroBBIMH, PacCYHTaTh OOJBIIYIO
nosryock opoutel Mapca. [lepuon obpamenuss Mapca Bokpyr Conama B 1,87 pasa
Oombie 3emiu.

5. Omnpenenure nepureinitHoe paccrosiuue acrepouna Mkap, ecnu GombIiast
MOJIyOCh €ro opouTsl paBHa 160 MITH. KM, a SKCLIEHTpHCcHUTET cocTaBiseT 0,83.

6. OTHoleHNEe KBaApaTOB MEPHOJOB OOpalleHHus ABYX IUIAHET paBHO 8.
Uemy paBHO OTHOIIIEHHE OOJIBIIUX MOTYOCEH ITUX TIAHET

7. CnyTHMK, 3amylleHHbIM Ha opOuty 3emiu, umen nepurei 228 km
(nepurenwuit), a anoreit 947 km (adenuii). Onpeaenutsb OONBIIYIO MOTYOCH.

8. Ompenenure maccy Ilnyrona (B Maccax 3emiid) myTeM CpaBHEHHS

cuctembl «IlmyToH - Xapon» ¢ cucremoii «3emis - Jlyna», ecinu XapoH OTCTOUT OT
[TnyroHa Ha paccrosiHum 19,7 ThIC. KM U oOpaiaercs ¢ nepuoaom 6,4 cyrok. Macchl
Jlyasl 1 XapoHa cyMTaiiTe NPEHEOPEKUMO MAJbIMU IO CPAaBHEHHIO C MaccaMu
TUTaHeT.

9. Kowmera INannest umeet skcuentpucuret €=0,967 u nepuox oOpaiieHus 76
net. Onpeaenute OOIBIIYIO MTOJYOCh OPOUTHI, IEPUTEIIBHOE U aeTbHOE PACCTOSTHUS
KOMCTHI.

Kpurepuu ouenuBanus

Ouenka 5 craButcs 3a paboTy, BHIIOIHEHHYIO TIOJHOCTHIO 0€3 OIMOOK M HEJIOYETOB.

Ouenka 4 craButcs 3a pa0bOTy, BBINOJHEHHYIO MOJHOCTBIO, HO TPH HAJIWYMU B Hel He Ooliee OHOW HErpy0Ooid
OIIMOKH M OJTHOTO HEoueTa, He Oojiee Tpex HeJI0YETOB.

Ouenka 3 cTaBUTCA, €CITU YICHUK IPABIIIEHO BEITIONHWIT HE MeHee 2/3 Bceil paboThl HiIH JOITyCTHII He OoJiee 0THON
rpy0oii ommOKy 1 IBYX HEJIOUETOB, HE OoJiee 0HOM Tpy0Ooit U olHOM HerpyOoii ommOKH, He OoJiee TpexX HETPYObIX
omuOO0K, OTHOM HErpyOOi OMIMOKY U TPeX HEJT0UeTOB, IPH HATUYHH YETHIPEX-IITH HEA0UYETOB.

Onenka 2 cTaBUTCA, €CIM YUCIO OMMOOK M HEJOYETOB IPEBHICHIO HOPMY JUIS OLEHKH 3 WM TNPaBHIBHO
BEITIOJTHEHO MeHee 2/3 Bceid paboThl.

IIpakTuyeckasi pa6ora Ne 7 «PaccMoTpeHHe IJIAHET 3eMHOI TPYyNIbh»

Henn:
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Co30anue yCIOBHA ISl OCO3HAHHOTO M3YYECHUS MaTepuana o Tuianerax CoTHEYHON CHCTEMBI
MIOCPEJICTBOM CAMOCTOSITEIIbHOW Pa0OTHI yJaIuXcsl ¢ pa3IMYHBIMU HCTOUHHUKAMHU
uHpopmaruu. ChopMupoBaTh 00ITHE TIPEACTABICHUSI 00 0OCOOCHHOCTSIX MPUPO/IbI TIAHETHI.

TeopeaneCRaﬂ 4acTb

1. Bcrymiaenue

Cpenu MHOTOYMCIEHHBIX HEOECHBIX CBETUJ, M3y4a€MbIX COBPEMEHHOM acTpOHOMMEW,

0co00e MecTO 3aHMMarOT IJIaHEThl. Beap BCce MBI XOpOLIO 3HaeM, 4TO 3eMiis, Ha KOTOPOH MBI
KHUBEM, SIBJISIETCS IIAHETOM, TaK 4TO IIJIAHETHI - TeJla, B OCHOBHOM I10J1I00HBIE HalIeH 3emie.
Ho B mupe mnaHeT Mbl HE BCTPETUM Ja)Xe JABYX, COBEPUIEHHO IOXO0XKHX JpYyr Ha Jpyra.
Pa3zHooOpa3ue ¢u3myeckux YCIOBHM Ha IUIaHETaX OY€Hb BEJIMKO. PaccTosHue IUIaHEeThl OT
ConHua (a 3HA4YUT, M KOJMYECTBO COJHEYHOIO TeIjla, M TemIeparypa IHOBEPXHOCTH), €&
pa3Mepbl, HaIpsDKEHHWE CUJIbl TSDKECTH Ha IIOBEPXHOCTH, OPHUEHTHPOBKA OCH BpallleHUs,
OTIpeNIeNAIONIasi CMEHY BpEeMEH Toj/la, HAIMYHE M COCTaB aTMOC(eEpbl, BHYTpPEHHEEe CTPOCHUE U
MHOTHUE IpyTue CBOWCTBA Pa3IMUHbI y BCEX ACBATH IUIaHET COHEYHON CUCTEMBI.

I'oBopst 0 pa3HOOOpa3uM yCIOBUN Ha IJIAHETAX, Mbl MOXKEM IIIYOKe MO3HATh 3aKOHBI X
Pa3BUTHUSI M BBIICHUTh MX B3aMMOCBSI3b MEXJY TEMH WIM HHBIMU CBOMCTBaMH IUIaHeT. Tak,
HaIpuMep, OT pa3MepOB, MAaCChl U TEMIIEPATYPhI IJIAHETHI 3aBUCUT €€ CIIOCOOHOCTh YAEPKUBAThH
aTMocdepy TOro WJIM MHOIO COCTaBa, a HaJW4yhe aTrMochepbl B CBOIO OdYepellb BIMIET Ha
TEIIOBOM PEXUM ILIAHETHI.

Kak mnokaspiBaeT u3ydyeHHE YCIOBHI, IPU KOTOPHIX BO3MOXHO 3apOXKACHHUE U
JaJbHEWIee pa3BUTUE JKMBOM MaTepuM, TOJIbKO Ha IUIAHETAX Mbl MOXKEM MCKaTh IMPHU3HAKU
CYLIECTBOBaHMs OpPraHMYECKOM KHU3HM. BOT moueMy u3yueHHe IUIaHET, IOMUMO OOIIEero
UHTEpeca, UMeeT 00JIbIIOe 3HAYEHHUE C TOUKU 3PEHHS KOCMUYECKON OUOJIOTHH.

W3yuenne mimaHeT WMeeT OONBIIOE 3HAYCHHWE, KPOME ACTPOHOMHH, WU JUIS JPYTHX
obyacTeil HaykH, B MEPBYIO Ouepelb HAayK O 3eMJie - T€OJIOTHU U TeO(DU3UKH, a TaKKe s
KOCMOT'OHMM-HAYKH O MIPOUCXOKJCHUN U Pa3BUTHU HEOECHBIX TeJl, B TOM YHUCIIe U Halel 3eMiln.

K nnaneraMm 3eMHOM TpynIibl OTHOCATCS IUIaHEThl: Mepkypuid, Benepa, 3emist u Mapc.

2. CMoTpuUM poJInKn
- Poxxnenue CoJIHEUHOM CUCTEMBI
https://www.youtube.com/watch?v=DWJEvuYgk1U
- [ImaHeTsl 3eMHOM IPYIIIBI

https://www.youtube.com/watch?v=nGd05071V8s&t=139s

https://www.youtube.com/watch?v=L. 9LUwI6EmmA

3. CocraBiasieM KOHCIIEKT
- Onpenenenne COJIHEUHON CUCTEMBI
- OnpeneneHue miIaHeThl

- 3anonHsieM Tadsmiy (cMm. yueoruk ActporHomus CITO aBr. 1. 5 Ha FOpaiiT)
pensed wu | mMacca, BHYTPEH | IUIOTHOCTH | Temmepa | MarHuTH | 000pOT CITYyTHUKH
LIBET paauyc | Hee atMocep | Typa Ha | oe mone | BOKpyr
[LIAHETHI CTPOCHH | BI TTOBEPXH CouHiia
e OCTH
IUTAHETHI
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https://www.youtube.com/watch?v=DWJEvuYqk1U
https://www.youtube.com/watch?v=nGd05O7jV8s&t=139s
https://www.youtube.com/watch?v=L9LUwI6EmmA
https://urait.ru/author/kolomiec-andrey-valerevich-1

Semiia

Mepkypuit

Benepa

Mapc

4. CamocrosiTe/ibHasi padoTa B TeTPa/Iu.

3akonuume npeonosceHus.
1. Campblit O0NBIION Mepena JHEBHOW U HOYHOU TEMIIEpaTyp MOBEPXHOCTH Y TUIAHETHI ... ... ......

2. Bricokas Temneparypa noBepxHoctu Benepsl oOyciioBieHa ...... ... .....
3. TlnaHeTa 3eMHO# IPYIIIIBI, CPEIHsS TeMIIepaTypa HoBepxHoCcTH KoTopoit Hrke 0° C, - 310 .........
4. BonbIas 9yacTh MOBEPXHOCTU MOKPHITA BOJOU Y MIAHETHI ... ... .....
5. B coctaB 0651aK0B BXOJIST KalelbKu CEPHOUN KUCIOTHI Y TUIAHETHI ... ... ....
6. Ilmanera, cyrouHblii mepemnaj TeMIlepaTyp I[OBEPXHOCTH KOTOPOH COCTABIISIET OKOJIO 100°C, -
ITO v
7. TIaHeTHI, TEMIIEpaTypa MOBEPXHOCTH KOTOPBIX ObiBaeT Bhire +400° C, - 370 ..............
8. Ilnanera, B atMocdepe KOTOPOil 4aCTO MPOUCXOAT II100aJIbHBIE NBUIEBBIE OYpPH, - 3TO ..............
9. IlpakTidecku He UMEIOT aTMOc(epsl IIIaHeTa ... ... .....
10. Ilianera, obnagaromias 6uochepoi, - 310 ............

S. Koucnekrt cororpadgpupoBars M OTHPABHTH HA 3J1. MOYTY NPENoOAaABATETIO

(MHe)
6. Jlomammee 3a1aHue.
OTBETHTH HA BOMPOCHI

Mepkypui
Yem 00BsICHACTCS OTCYTCTBUE aTMOCHEPHI Y IaHeThl MepKypuii?

Uto MOKHO cKa3aTh 0 penbede u 1BeTe moBepxHOCTH MepKkypusi?

Benepa
ITouemy Ha moBepxHOCTH BeHepsl Temneparypa Bblile, yeM Ha Mepkypun?
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MoskeT 11 Ha IOBEpXHOCTU BeHepsl cyliecTBoBaTh XkKuaKas Bojga?

Mapc
[Touemy Ha Mapce mpoucxoasT pe3Kue KojiedaHus TeMIEpaTyphl B TEUEHUE CYTOK?

UYem 00ycioBieH IBET mouBbl Mapca?

IpakTuyeckas padora Ne8 «M3yuyeHnue qajeKkux njiaHeT»

Hemnn:

[IpeamerHbie:

BBISICHUTD IMApaMETPhI CXOJICTBA BHYTPEHHETO CTPOCHUS U XMMHYECKOTO COCTaBa IJIAHET-
TUTaHTOB; OMKUCATh XapaKTEPUCTUKU KaKI0M U3 IJIAHET-TUTaHTOB 110 YKa3aHHOMY IUIAHY;
BBISICHUTH OCOOCHHOCTH COCTaBa M MPOIIECCOB B aTMoc(depe MIaHeT; MpoaHaTUu3upPOBATh
O0COOCHHOCTH MPUPOJIbI CITYTHUKOB IJIAHET-TUTaHTOB; U3YYUTh CTPOCHHE U COCTaB KOJIEI MIaHET
- TUTAHTOB.

MeranpeameTHble:

MCIIOJIH30BaTh OCHOBBI TeOpHH (popMupoBanus COTHEYHON CUCTEMBI ISl O0BSICHEHUS
0COOCHHOCTEH MIIaHET-TUTAHTOB; IPOAOKUTE PadOTy Mo (HOPMUPOBAHHIO YMEHUH paboTaTh C
TEKCTaMU U IPYTUMH HCTOYHHKAMH HH()OpPMAIIMK HAYYHOTO COJACPKAHMS — BBICIISTH TJIaBHYIO
MBICITB, 000011aTh HH(OPMAILINIO, CPABHUBATH; UCIIOIH30BATh 3aKOHBI (DU3UKH JIJISI OMTUCAHUS
MPUPOJIBI TUIAHET-TUTAHTOB U UX CIIYTHUKOB; YMEHHIO BBIPAXKATh CBOU MBICITH.

JInyHOCTHBIE:

(dbopMHUpOBaHKE MO3HABATEIHHBIX HHTEPECOB, MHTEIJICKTYAIBHBIX U TBOPUYECKHUX CITOCOOHOCTEMN
00y4aromuxcsi; MOTUBAIUSL 00pa30BaTENbHON NEATENIBHOCTH 00YJaIOIINUXCS; CIOCOOCTBOBATh
Pa3BUTHIO YMEHUN OpraHU3aI[Mi CaMOCTOSATEILHOMN MT03HABATEIBLHOM IS TEIbHOCTH.

Xoa padoThbl

Tepernueckasi 4acThb
CeronHs MBI 601ee TIOAPOOHO OCTAHOBUMCS Ha U3YICHUH OCTABIIUXCS YETHIPEX OONBINUX IUIAHETAX:
Omnurepa, CarypHa, Ypana u HenryHa.

N nauném Mol ¢ FOnurepa — nsroit minanersl or ConHua v KpynHeiien miaseTsl CoJTHEYHON CUCTEMBI.
IOnuTep nerko HaOMIOACTCS ¢ TTOBEPXHOCTH 3eMIIM HEBOOPYKEHHBIM TJIa30M, IPHUYEM YCTYIAET OH T10
6necky oH ToapKo Benepe. I1nanera Oplia H3BeCTHA JTIOAIM €IIE C TITyOOKOM IPEBHOCTH. A COBPEMEHHOE
Ha3BaHHe TI0Jy4YMIIa B 9eCTh JPEBHEPHMCKOTO BEPXOBHOTO OOTa-rpOMOBEpIKIIa.
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Macca IOnurepa B 2,47 pasa npeBbIIIaeT Maccy BCeX APYTUX MUIAHET, BMECTE B3ATHIX. ET0 SKBaTOpHANIbHBIH
pamuyc B 11,2 pa3a Gomnpire pagiyca 3emnu. [Itanera npencrapiser coboii ra3oo0pa3zHoe TEo ¢
Ype3BBIYAHO MOIIHOM aTMOC(EpO, COCTOSINEH ITaBHBIM 00pa3oM W3 BOJIOPOJIA M TeIUs, YTO XapaKTepHO U
JUTSL IpYTUX TJIaHeT 3Toi rpymmbl. [1o cpenHe mioTHOCTH, Tpeobiaianuto Bogopoa u renus FOonurep oueHsb
IIOXO0K Ha 3BE3IBI.

Boxkpyr ConHua miaHeTa odpariaeTcs HouTH 3a 12 3eMHBIX JIET, a BOT CKOPOCTh BpallleHHUs BOKPYT CBOEH OCH
y HEro OYeHb OOJIBIIIAS U COCTABIIACT 0KOJIO 10 3eMHBIX YacoB.

To, uro mbI HabmonaeM Ha FOmuTepe, — 3TO BepIIMHBI 00JIaKOB, IUIABAIOIIMX B aTMocdepe. 13-3a OpicTporo
BpAILICHHUS IUIAHET-THTAHTOB U CUIIbHBIX BETPOB 00JIaKa BBITATUBAIOTCS B TIOJIOCHI, APaJlIeIbHbIC SKBATOPY.

B nexabpe 1995 roma B atmocdepy FOmurepa Bomén 30z «["anmneoy. Ha 30H1€ OBLTH MOITyYICHBI BaKHBIC
JaHHBIC O CTPYKTYpe obmadHoro cios FOmuTepa 1 XUMIYECKOM cocTaBe ero atMocdepsl. ATMocdepa
IOnuTepa B 0CHOBHOM COCTOMT M3 BOJIopo/a 1 renusi. Ha 10mo ocTanbHBIX 3JIEMEHTOB OCTa&Tcs TONBKO 1 %
o Macce.

Kak u Ha Hameit mianere, Ha FOnuTepe GopMUPYIOTCS IUKIOHBI M aHTUIIMKIIOHBI, KOTOPBIE MOTYT
COXpaHATHCS B aTMOc(epe B TeUeHHE HECKOIBKHUX COTeH JieT. CaMBbIM H3BECTHBIM TaKHM 00pa30BaHUEM
sBisieTcs: bosbioe kpacHoe maTHO, HabmrogaeMoe yxke 6oiiee 350 stet. Pasmep 3Toro yparana cyIiecTBeHHO
Gomnblire pa3MepoB 3eMITH.
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CornacHo 1aHHBIM 30Ha «[ anuieo» TeMrepaTypa BepXHUX CIIOEB 00s1akoB JoxoauT 10 —145 °C npu
JIABJICHUH B OAHY atMocdepy. A Ha TiiyOuHe B 146 KHIIOMETPOB JIaBlIiCHHE Bo3pacTaeT A0 22 atMochep, u
Temmepatypa mossiaercs jgo 153 °C. Ha riryoune ot 7 10 25 ThICSY KHWIOMETPOB BOAOPO TOCTEIIEHHO
MEHSIET CBOE COCTOSHUE OT ra3a K »HuIkocTd. OKoJI0 IeHTpa MIaHEeTH! JaBJICHUE U TeMIIepaTypa MOTYT ObITh
HACTOJIBKO BBICOKMMHU, YTO C)KMMAIOT BOJOPOA A0 UPE3BbIYAHO IUIOTHOTO COCTOSIHUS, HA3bIBAEMOT'0 KHJIKUM
METaJUTYECKIM BOJOPOIOM. [IpOTOHEBI M SIIEKTPOHEI B TAKOM BEIIECTBE CYIIECTBYIOT OTACIBHO APYT OT
Jpyra, 4To 00yClaBIMBaET XOPOIIYI0 IPOBOAUMOCTD BelllecTBa. BenencTsue atoro marautHoe noje Komurepa
B 12 pa3 MolHee 3eMHOTO.

1 BepxHue cnou 061aKkos;

2 CNow CMecu BOAOPOAA U renus
TONWMHON OKONO 21 TbIC. KM;

CNOM XUAKOTO U MeTaNNINYecKoro
soaopoaa rnybuHoit 30-50 Thic. Km;

Teépaoe 94p0 AMaMeTpomM oKono 25
ThIC. KM.

B uentpe FOnutepa Haxoaurcs TBEpAOE AAPO, COCTOSLIEE U3 OKCUIOB KPEMHUS, MarHUA U JKeJe3a ¢
npumecsiMu. Jlnamerp BHyTpeHHETo siipa — okojio 25 000 KuaoMeTpos.

V¥ IOnutepa na 2016 rox HacuuThIBaETCs 67 €CTECTBEHHBIX CIyTHUKOB. UeThIpe caMmble KPYIIHbIE U3 HUX —
Ho, EBpomna, 'annmen u Kammucro — Obuti 00Hapy»KeHBI eIié 3HAMEHUTBHIM HTalbsiHIEM [ ammneo [anuneem,
IIOTOMY M Ha3bIBAIOTCA I'AJIMIICEBBIMU.
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FlaHumepg Kannucto

Fanwneessbl CNYTHUKH

Ho u EBpona o pazmepam 6mu3ku k Haimrel Jlyre, a ['annven u KamicTo comoctaBUMBI IO pa3Mepam ¢
Mepkypuem. Kak Buanm, CIlyTHUKM HE TOXO0KHU APYT Ha Apyra. [loMrMo 3Toro, Kaxaplii CIyTHUK UMEET
XapaKTepHYI0 0co0eHHOCTh. Tak, HarpumMep, Ha Mo Obuin 0OHapyKeHbI AeHCTBYIOINE BYJIKAHBI.

Y IUBUTENHHO TTIAIKAsI TIOBEPXHOCTH EBPOTBI MOKpEITa TAOMPUHTOM TOHKUX KPHUBHIX JHHUI. Ha moBepxHOCTH
larnmena Habromar0TCs ATMHHBIE OOPO3IIBI, TPOUCXOKICHNE KOTOPHIX 10 CHX ITOp HE BBIICHEHO. A JesHast
MOBEpXHOCTh KammucTo ycbinana yiapHbIMUA KpaTepaMy pa3IndHbIX pa3MepOB.

Taxoke KOCMMYECKUMU aInapaTaMy 0bUI10 00HAPYKEHO CYIIECTBOBAHHE Y3KOT'O KOJbLA U3 MEJIKUX YaCTHIL
IBUTH, OKpyskatoero onutep.

B utone 1994 rona B HeOe HabIIOAATOCH peaKoe siBiIcHKE: ¢ FOnuTepoM cTonkHynack koMmeta lllymeiikepos—
Jleu. Beero ¢ FOmurepom cronkaynock 20 dparmenToB. [Ipu CTONMKHOBEHUH ¢ caMBbIM OOJBIINM (hparMEeHTOM
B3pbIB ObLJ1 SKBUBAJICHTCH B3PBIBY 6 MHJIJITHOHOB METaTOHHBIX OOMO.
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Iecroii mnaneroit ot ConHila U BTopoii 1o BenuuuHe B CoNHEUHON cucTeMe sBIsieTcst kpacaBuuk CatypH,
Ha3BaHHBIA TaK B YECTh PUMCKOTO O0Ta 3eMIIeems.

BonpmmHCTBO Mr0/IEH 3Hat0T 0 CaTypHe O1arofapsi ero yAUBUTEIBHBIM KOJIbIIaM. B TeueHne MHOTHX BEKOB
ACTPOHOMBI CUUTANIH, uTO CaTypH — 3TO €AMHCTBEHHAA IUIaHeTa, MMeromias Kobla. Ho ceronHs n3BecTHo,
YTO OHH €CTh Y BCeX 4 Ta30BBIX TUTAHTOB.

CaTypH — IUTaHeTa-TUTaHT, 110 pa3Mepy JUIIb HeMHOTo yeTymnatomas Fomurepy u o0magaromast GONbIIIM
cxonctBoM ¢ HIM. O0BéM Catypra B 800 pa3 6onbuie 00péMa 3emimn. [lepron BparieHus IaHETHl BOKPYT
OCH COCTaBJIsIeT B cpefiHeM 4yTh Oomee 10,5 gacos, a Bokpyr CoJiHIla OHa oOpariaercs moutH 3a 29,5 3eMHbIX
roja.

Jl¥CK TIaHeThl, u3-3a OBICTPOTO BPAICHNUS, 3aMETHO CILUTIOCHYT y MOJIFOCOB. DTO BBI3BAHO TeM, uTo y CaTypHa
camasi HU3Kasl IJIOTHOCTh U30 BeeX utaHeT COJITHEYHON CHCTEMBI.

Bepxuaue ciion atmochepst CatypHa 6osiee ueM Ha 96 % cocToAat u3 Bojopoaa. OcTalbHOE 3aHUMACT TeIHi ¢
MIpUMECSMHU METaHa, aMMHaKa 1 HEKOTOPBIX APYT'HX Ta30B.
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[To nanupM «BosimxepoB», Ha CaTypHe qytoT cuiibHBIC, 10 500 M/c, BeTpa. Tak ke, kak 1 Ha lOmnuTepe, B
atMocdepe CaTypHa WHOTIA MOSIBIISIOTCS YCTOHYUBBIE 00pa30BaHUs B BHJIE CBEPXMOIIHBIX yParaHoB.

B riybune atMocdepbl IIaHEThI PACTYT JABJICHUE U TEMIIEPATypa, & BOAOPO HEPEXOIUT B KHUIKOES
cocrosiaue. [Ipumepro Ha 30 000 rirybuHe BOJIOPOJT CTAHOBUTCSA METAJUTMYECKUM. LIUpKyIALns TOKOB B HEM
00ycnaBIMBaeT MarHUTHOE I0JI€ IUIAHETHI, CUJIa KOTOPOTO OJIM3Ka K 38MHOMY MarHUTHOMY MOJIIO.

1 BepxHuWe cnou ob6nakos;

CNO XUAKOro ¥ METaNnNNYeckoro
BOAOPOAA;

Teépaoe S 4P0 AUaMeTPOM OKONO
25 ThIC. KM.

B HECHTPEC MIAHCThI HAXOUTCA MACCUBHOC AP0, COCTOAICE N3 CUIIMKATOB, MCTAJUIOB U, IPCATIIOJIO0XKUTEIBHO,
Jbaa.

I'maBHOe ykpamenue CaTypHa — €ro KoJbIla, KOTOpEIE BIICpBhIe ObLIH 3aMeueHs! emé Ianmmneem B 1610 roxy,
HO OH NPHHSJ UX 32 CIyTHUKH I1aHeThl. IloaToMy decTh oTKphITUs Kosel CaTypHa npuHaIIexuT [ tolirexcy.
3Oto npownzomuio yepes 46 et nocie HabmoneHni [ amumnest.

CHI/IMKI/I, MOJIYYCHHBIC KOCMUYCCKUM allllapaToM <<B0$u:[>1<ep—2», MOoKa3ajik, YTO CUCTEMY KOJICI] 06pa3y10T
TBICSAYN TOHKHX KOJICH, KaXXI0€ U3 KOTOPBIX COCTOUT M3 OECUYHCIICHHOIO MHOKECTBA 00JIOMKOB JbJia pasMepoMm
OT MENTbYaHIIINX MBIIMHOK J0 HECKOIBKUX MCTPOB.
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B HacTosmiee Bpems y CatypHa 0OHapYyKeHO 62 eCTECTBEHHBIX CITyTHHKA, 53 M3 KOTOPBIX NUMEIOT
cOOCTBEHHOE Ha3BaHMUE.

Buytpennue cytHuku — Mumac, Ounenan, Tedus, /luona, Pes u SIner — Bce menblie Hame JIyHbl u
IOKPBITHI MHOTOYUCJIEHHBIMU KPATEPAMU.

Y R ’ ; =
& g T
X 3Huenaa edmg,

i

Mwumac

Cawmpliit 6omnbimoi criytHUK CatypHa — TuTaH — eIUHCTBEHHBIA U3 U3BECTHBIX CITYTHHKOB CO 3HAYUTEIHLHON
aTMocdepoil. OHa COCTOUT B OCHOBHOM M3 a30Ta, TaK K€ HMEETCs] HeOOJIbIIOe KOJTMUECTBO METaHa U 3TaHa,
KOTOpBIE 00pa3yroT o0Jaka.

CenpMoii utaneTol o yaanéuHocTu ot CoHIA U TpeTel MIaHeToil o AuameTpy seisiercst Ypad. [Inanera
Obu1a OTKpBITA YuibsiMoM ['epienem B 1781 rogy 1 Ha3BaHa B 4ecTh rpedeckoro 6ora Heba Ypana. OHa
00Ja1aeT KPaCUBBIM OMPIO30BBIM I[BETOM.
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[TprumHa 3TOrO KpOeTCs B cOcTaBe aTMOC(ephl ITaHEThI U €€ Temreparype. [Ipu temneparype~—217 °C B
BEPXHHX CJIOSX BOJIOPOIHO-TEINEBON aTMoc(epsl Y paHa 00pa3oBaiack METAaHOBAsSI ABIMKA, KOTOPasi XOPOIIO
MIOTJIONTAET KPACHBIE JIydH U OTPakaeT royOsIe U 3eIEHBIC.

VYpas— Gonee nanékas or ConHIla ¥ 6osiee CKpOMHas 110 pa3MepaM IIaHeTa 1o cpaBHeHUIo ¢ CaTypHOM H
IOmurepom. Ock e€ BpaieHust HakJIoHeHa OoJiee yeM Ha 90° K TUIOCKOCTH OPOUTBI, TAK YTO OHA BpAIIacTCs Kak
Obl 1€xa Ha OOKY.

Bokpyr Connia Ypan oOpariaercs 3a 84 3eMHBIX T0/1a, a IEPUOJ BPAILLEHUs] BOKPYT OCH COCTaBIISET UyTh
Oonee 17 gacos.

OO6wwenpuHsATas MOJIeTb Y paHa IpeAroiaraet, 4To OH COCTOUT U3 TPEX yacTel: B LIEHTPE HAXOAUTCS
KaMEeHHOE S/IPO, B cepeinHe — JiensHast 000JI09Ka, a CHAPYKU — BOJOPOIHO-TEIHeBast atMoc(epa, MOKPHITast
CJIOEM METaHOBBIX O0JIaKOB.

1 BepxHue cnou o6Nakos;

2 BOAOPOAHO-rennesas CMechb;

3 nepsHaa obonoyka (MaHTus);

4 TBEPAOE KaMeHHoe 4po.

JIbIBI COCTABIISIOT OOJBIIYIO YaCcTh IUTAHETHI (0Koo 60 % ot obmero paamyca). JlensHas ob6omouka
(hakTHUECKH HE SBISIETCS JSITHON B OOIIEIPHHITOM CMEICIIE STOTO CJIOBA, TaK KaK COCTOUT U3 TOpsUeii 1
IUIOTHOM KHUOKOCTH, HBHHDmeﬁCH CMCECBHIO BOAbI, aMMHaKa U MCTaHa. CaMaH HU3KasA TEMIICpaTypa,
3aperucTpupoBaHHas Ha YpaHe, coctaBisieT —224 °C, uTo fenaer miaHeTy caMoi xonoaHoi B CoiaHeyHon
cHUcTeMe.

VYV Vpana umeercs 27 eCTECTBEHHBIX CITyTHUKOB. Bce OHM MOTy4YMIIM Ha3BaHMS B YECTh IIEPCOHAXKEH U3
npousBeneHnid Yunesama lllekcniupa u Anexkcanapa [Toyna. Camble kpynHble U3 HUX 310: I1ak, Mupanna,
Apuane, YMOpuans, Tutanust u OGepoH.
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Apuane  Ym6puans b
e TutaHus

B 1977 rogy y miaHeTH Takke ObLTH 0OHAPYKEHBI OUYeHb TOHKHE KOJIbIIA, CYIIECTBOBAHNE KOTOPBIX
BIIOCIIEICTBUU OBLIIO MOJTBEPIKACHO CHUMKaMHU KOCMUYecKoro ammnapara «Bosmkep-2». Konbiia coctost u3
OUY€Hb TEMHBIX YACTHL AUAMETPOM OT MUKPOMETPOB 0 10JIeH MeTpa.

W, HakoHen, nocneaHsasa, BocbMas Oonbiias miuaHeta ColHeuHoM cucteMbl — 3To HenTyH.

DT0 caMblif MaJICHbKUN TUTAHT, HAXOSIIUIACS MOYTH Ha Kpatro COTHEYHOM CUCTEMBI, KOTOPBIN He BUICH
HEBOOPYKEHHBIM TT1a30M. Macca Hentyna B 17,2 pa3a, a iuaMeTp 3KBaTOpa MOYTH B 4 pa3a OOJIbIIEC 3eMHBIX.
[Ianera O6pU1a HA3BaHa B YeCTh pUMCKOro Oora Mopei. Hentyn obparmaercs Bokpyr CouHiia modru 3a 165
3€MHBIX JIET, & TIEPHUOJT €TO BPAIICHHUS BOKPYT OCH IIPUMEPHO paBeH 16 3eMHBIM Jacam.

Hentyn, o6HapysxeHHbIH 23 ceHTA0ps 1846 Tona, cTan nepBoi MIaHeToH, OTKPHITOH O1arogaps
MaremMaTHdeckuM pacuéram. [1o cBoemy cocraBy HenrtyH ouens moxox Ha Ypan. OnHako B aTMmocdepe
TUTAHETHI OYIIYIOT CaMble CHIIBHBIE BETPHI — MX CKOPOCTH focTuratoT 2100 xm/4.
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Temnepatypa Henryna B BepxHux ciosix atMochepsl 0nm3ka k —220 °C, a K IeHTpyY TUTaHeThl OHA
nossitraercs 1o 5000 °C.

Atmocdepa Hentyna cocraBiser ot 10—20 % ot oOrieii Macchl maneThl. Jlanee cienyeT MaHTuUs, B
OCHOBHOM COCTOSIIAs] U3 BOJIBI, aAMMHAKa ¥ METAHOBOTO JibJia. [I[puMepHO Ha TITyOWHE CEMH THICSIY
KWJIOMETPOB METaH Pa3jiaraeTcsi Ha alMa3Hble KPHUCTAILIbI, KOTOPBIC «I1a[a0T» Ha KAMEHHO-JIE/ISTHOE SAPO.

1 BepxHue cnou 061aKkoB.;

a‘rmoccbepa, cocToquas U3 eogopoaa,
renva u MeTaHa;

MaHTUA, CoOCToAULan U3 BOAbl, aMMMaKa
M MEeTaHOBOIO NbAaa;

4 KamMeHHO-nepsHoe a4po.

Hentyn o6magaer coOCTBEHHBIM MarHUTHBIM TIOJIEM, HANIPsDKEHHOCTH KOTOPOTO IIPUMEPHO B TPH pasa
MeHbIIe 4eM y 3emin. HenTyH, Kak u Bce MIaHeThI-TUTaHThl, UMEET CUCTEMY KOJIel], B KOTOPYIO BXOJHT MSTh
KOMIIOHEHTOB.

Taxxe y HentyHna HacuutbiBaetcs 14 CIyTHUKOB, KPYITHEHIITUM U3 KOTOPBIX SBIIsETCS TPUTOH, HA3BaHHBIN
TaK B 4eCTh JIpeBHerpeueckoro 6ora Mopeil. UHTepecHo, 4To 3TOT CIYTHUK OBLIT OTKPHIT YMiibaMoM Jlaccenom
Bcero uepe3 17 mHel mociie OTKPHITHS TIaHETHI.

IIpumeuaTensHoli neransio HenTyHa asnsercs boabimoe TEéMHOE MATHO, CX0Kee 110 CTPYKType ¢ bobium
KpacupeiM nsitHoM FOmmTepa.

- 3anmoTHHTE TAOJIHILY ¢ OCHOBHBIMH (U3HYECKHUMH XapaKTePUCTHKAMU TUIAHET-TUTAHTOB(JIEKIUS,
CNPABOYHUKH)

Du3nuecKre XapaKTEPUCTHKH TIAHET Onmrep CarypH VYpan Heny
Macca (B maccax 3emin)

Huametp (B anameTpax 3emMiin)
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IImoTHOCTB, Kr/M°

Tlepuon BpaieHus

AtMmocdepa: Temmeparypa, °C; XUMHYECKUH COCTaB
Yucio CyTHUKOB

Hazpanms caMpix KPYIIHBIX CITYTHUKOB

3anoaHuB Taﬁnnuy, caenaiiTe BBIBOABI U YKaXUTE CXOACTBA U Pa3jniusl MEKIYy IJIaHETaAMHU -
TUraHTamu.

532502103105 6
- IIpoBeauTe KayecTBEHHOE CPaBHEHHE CBOICTB MJIAHET 3eMHOM rPpyNibl U NJIAHET-THTAHTOB.

Hcnonp3yiiTe mpu 3TOM CIIOBa: «BBICOKAs», «KHU3Kas», «O0NbLIasH U T. II.
XapaKTepUCTUKH IInaneTsl 3¢MHOM IPYIIIBI IInaneThI-ruranThl
Paccrognue ot Conuija
Pazmep
Macca
IInoTHOCTH
ATtMmocdepa

CryTHHKH / KOJBIIA

B BbIBOIE YKAXKUTEC NPUHIUNIHAJIBHOEC OTJINYHE IVIAHET 3eMHOM rpynmnsl OT IVIAHET-T'HT'aAaHTOB

)25 51:10 )1 TN

) 3akpemnienue

- 3akoH4uTe NMpeAJoKeHus (CJI0BAMM)

OCOOEHHOCTBIO BpAILlEHHS IUIAHET-TUTAHTOB BOKPYT OCH SIBIISIETCS TO, UTO ... et ven vt ven et e een e ven eat e eeee
Hamnune y FOnmrepa u CatypHa IUIOTHBIX U HPOTSHKEHHBIX ATMOCHED OOBACHSIETCS ... .o ven e v e e e e
Coytauk CartypHa ................ 00J1a1aeT MOLIHOMN aTMOC(Eepoii, COCTOSIIECH B OCHOBHOM U3 a30Ta.
ITnaHEeTHI-TUraHTEl UMEIOT MATYIO CPEAHIOKO IUIOTHOCTD TI0 ....eutuntttnetenteteneeentaneneaneneaneneeenans
CymiecTBOBaHUE KOJIEI] OOHAPYKEHO y CICITYIOMINX TUIAHET-THTAHTOB: ... e vt et vee catveesae cen e et vee sae een e
OnuTep u3nyvaer 3HAYUTENBHO OOJIbIIE TEIIOBOM S3HEPTUy, yeM noiy4daeT e€ ot Connua. [Ipuunnoii

- Kakoii Bux 0Oyaer nmeth KoJibo CatypHa Ui Ha0I0gaTeN s, HaXOASAIIErocsi Ha IKBaTope U HA
noJocax Carypua?
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MecrononoxxeHue HaOI0aaTeNs Bug xonbua CarypHa 1 HaOmogaTest
Ha skxBatope CatypHa

Ha nonrocax Carypha

- 3aKoHYHTE NPEeMI0KECHUHA, KACAKIIUECH BHYTPCHHEI0 CTPOCHUSA IVIAHECT-TUTAaHTOB

VY mmaHer .................... MEXKAY IEHTPAIBHBIM SIPOM H MPOTHKEHHON aTMOc(epoii nMeeTcst 000I09Ka
CO CBOMCTBaMHU METaJLJA.

HJ'IaHCTLI-FI/IFaHTLI, KakK "1 3CMJ'I5{, 06naz[a}0T MariuTHBIM II0JIEM, HaprDKéHHOCTB KOTOpOTo

e ylOmurepa .........oeev it
o  yVCaTYPHA ...vvvvrieeriee e e el
® Y YPAHA ..ottt ittt e}
e yHeOTyHa .......ccoeviviieiie e

HOJ'I?IpHBIe CHUSHHS OBLIIA OTMEUYEHEI Yy CI€AYIOMUX IIJIaHET-TUTAHTOB: ......ccoveiien e in vt

IIpakTnyeckas padoraNell MHoroodpasmne raJJakTHK U UX OCHOBHbIE XaPAKTePHCTHKHU
»

3akon Xabbma — ¢uzmko-mMaremaTudeckas (opmysa, JOKa3bIBaromIas, YTO Halla
Bcenennass noctosHHO pacmupsercs. [Ipuuem pacimivpeHue KOCMHUYECKOTO IMPOCTPAHCTBA, B
KOTOPOM HAaXOJUTCS M Hallla rajakTUKa MIe4HbIH MyTh, XapaKTepU3yeTCsl OJHOPOAHOCTBIO U
nzorponueil. To ectp, Hama BceneHHas pacimupsieTcss OJMHAKOBO BO BCEX HAIPABJICHUSX.
®opmynupoBka 3aKkoHa Xa00jia J0Ka3bIBAET U OIKCHIBAET HE TOJBKO TEOPHUIO paCIIMpEHUE
BceneHHOM, HO U IMIaBHYIO UACHO €€ IPOUCXO0KIEHUS — TEOPUIO bobIIOro B3pbIBa.
Haubonee wacto B HaydyHOW jmTepaType 3akoH Xab0ia BCTpedaeTcss IOJA  CICTYROIIeH
dopmynupoBkoii: v=HO*r. B otoii dopmyne v o3HauaeT cKOpocTh ramaktukua, HO —
KOO(QQHUIMEHT NPONOPIHOHATBHOCTH, KOTOPBI CBSI3bIBAET PACCTOSHUE OT 3eMJIH  JI0
KOCMHMYECKOTO O0BEKTa CO CKOPOCTBIO €ro yjaajaeHus (3TOT KO3((UIMEHT elle Ha3bIBaloT
«IlocTosiHHOM Xab0ma»), r — pacCTOSTHUE /10 TATaKTHKU.
B HeKkoTOphIX HCTOUHUKAX BCTpeyaeTcs apyras ¢opMynupoBka 3akoHa Xab6ma: cz=HO0*r. 3aech
C BBICTYIIA€T, KaK CKOpPOCTb CBETa, @ Z CHUMBOJM3HUPYET COOOW KpacHO€ CMEUIEHHE — CJIBUT
CHEKTPAJIbHBIX JTUHUN XUMHUYECKUX JIEMEHTOB B JUYIMHHOBOJIHOBYIO KPAaCHYIO CTOPOHY CHEKTpa
o Mepe UX yhajleHus. B ¢u3nuko-TeopeTHueckoi IUTeparype MOKHO OOHApyXWUTb U JApyrue
dbopMynupoBKH JaHHOTO 3akoHa. OHAKO OT pa3HOCTH (POPMYIHPOBOK CYTh 3aKOHa Xabbna He
MEHSIETCS], a €ro CyTh 3aKJII0UaeTcsl B ONMMCAaHUM TOTO (akTa, yTo Hamla BceneHHasHEnpepbIBHO
pacmmpsieTcsi BO BCEX HANpPABICHUSAX.
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Hacrosuee spems Byaywee

[Ipennoceiikoil K OTKPHITHIO 3akoHa Xab0ma ObUT LENblid psii aCTPOHOMHYECKHX
HaOmonenuil. Tak, B 1913 rony amepukanckuili acrpodusuk Beiin Cnaitnep oOHapyxui,
4yr0 TyMaHHOCTP AHAPOMEIbl U HECKOJbKO JPYI'MX OIPOMHBIX KOCMHMYECKMX OOBEKTOB
JBUKYTCS ¢ OONBIION CKOPOCTBIO, OTHOCUTEIbHO COJHEYHOM CHUCTEMBL. DTO Jaj0 YyYEHOMY
OCHOBaHHE NPEANOJIOXKUTh, YTO TYMaHHOCTb — 3TO HE (OPMHpPYIOLIMECS B Halllel rajakTHKe
IUTAHETApHbIE CUCTEMBI, a 3apOXKAAIOIINECS 3BE3/Ibl, KOTOPHIE HAXOJATCA 3a MpeAesiaMu Hallen
ranakTuky. JlanpHeliee HaOMIOJIEHHE 3a TYMAaHHOCTSAMH II0Ka3ajo, YTO OHU HE TOJIBKO
ABJIAIOTCS IPYTMMU TaJIaKTUYECKUMU MUPaMH, HO U MOCTOSHHO YAAJSAIOTCA OT Hac. DTOT (akT
Jlajl BO3MOKHOCTh aCTPOHOMHUYECKOMY COOOIECTBY MPENOI0KHUTh, UTO BeeneHHas nocTosHHO
paciupsiercs.

B 1927 ronmy Oenbruiickuii ydenslii-actponom JXopxk Jlemerp sKcrepuMeHTaIbHO
YCTaHOBWJ, YTO TaJakTUKU BO BceneHHON ypansiorcs Ipyr OT JApyra B KOCMHYECKOM
npoctpanctBe. B 1929 rogy amepukanckuili ydenblii OaBuH Xa00m mpu momomu 254-
CaHTHUMETPOBOIO TEJIECKONAa YCTaHOBWJ, uTO BceneHHass pacmmpsercs M TalakTUKU B
KOCMHMYECKOM IPOCTPAHCTBE YAAISAIOTCS ApYyr oT Apyra. Mcnonb3ys cBou HaOdroaeHus, DJIBUH
Xabbn copmynupoBan MaTeMaTHYECKyl (OpMylly, KOTOpas MO CErOAHSIIHUN JI€Hb TOYHO
ONMCHIBAET MPHUHLMII pacliupeHuss BceneHHOW, M MMEeT OrpoOMHOE 3HAYEHHE, Kak s
TEOPETHUYECKOU, TaK U MPAKTUYECKON ACTPOHOMMH.
3akoH Xa00sa: NpUMEHEHUE U 3HAaYE€HHUE JUIsl ACTPOHOMHHU

SBoawoumuna BceneHHOM

CneymnansHo gnn

http://spacegid.com/

DBomronusa BeenenHoit
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3akona Xa0b6na ¥MeeT OrpOMHOE 3HaU€HHE Ui aCTPOHOMHH. ETo MIMPOKO MPUMEHSIOT
COBPEMEHHBIE YYEHbIE B paMKax CO3[JaHUs Pa3IUYHBIX HayuyHbIX TEOpHH, a Takxke Ipu
HAOJII0/IEHUU KOCMUUYECKUX OOBEKTOB.

I'maBHOe 3HaueHue 3akoHa XabOna Ui aCTPOHOMHMM 3aKJIIOYAeTCs B TOM, 4TO OH
HOJTBEPXKIACT MOCTYyNaT: Beenennas mocTossHHO pacmmpsiercs. Bmecre ¢ 3TuMm 3akoH Xa06ia
CIIY’)KUT JONOJHUTEIbHBIM HOJATBEPXKIEHUEM Teopuu bonblioro B3pbiBa, Belb, KAK CUUTAIOT
COBPEMEHHBIE Yy4y€Hble, MMEHHO bOJbIION B3pbIB MOCIYXHJI TOJTYKOM JJIs paCIIUPEHUS
«marepun» BceneHHoM.
3akoH Xa001a Mmo3BoNIMI BESICHUTH TaKke, 4To BeenenHas paciupsieTcsi BO BCeX HalpaBICHUAX
OJIMHAKOBO. B Kakoil Touke KOCMHUYECKOro MPOCTPAaHCTBA HE OKa3aycs Obl HaOJroAaTelNlb, €ciu
OH TIOCMOTPHUT BOKPYT c€0sl, OH 3aMETHUT, YTO BCE OOBEKTHI BOKPYI HETr0 OJMHAKOBO OT HEro
yranstores. HambGonee ynayHO 3TOT (akT MOXKHO BbIpa3uTh nurtaTod ¢uiocoda Huxonas
Ky3zanckoro, kortopelii eme B XV Beke ckazan: «J/[robas Touka ecth ueHTp besrpanununoit
BceneHHon».

[Tpu momomy 3akoHa Xa601a COBpeMEHHBIE aCTPOHOMBI MOTYT C BBICOKOM J10JIeH BEPOATHOCTH
IPOCUUTHIBATh MOJIOKEHUE TANAKTUK U CKOIUICHUH rajakTHK B OyaymieM. TouHO Tak ke ¢ ero
MOMOIIbI0 MOXXHO BBIYMCIUTH IMPEANONIOKUTENIBHOE MECTOPACIIONOKEHHE J1I000ro 00bEeKTa B
KOCMHMYECKOM MPOCTPAHCTBE, CITYCTS ONPEACIIEHHOE KOJTMUYECTBO BPEMEHHU.
HNHuTepecHbie pakThI
1. Benmnuuna, oOpaTHas moctossHHOW Xab0ma, paBHa nmpumepHo 13,78 mmniuapiaam Jier.
Ora BeJMYMHA YyKa3blBaeT Ha TO, CKOJBKO BPEMEHU IMPOILIO C MOMEHTa Hayaia

pacuiupCHuUs BCCHGHHOﬁ, d 3HA4YUT, BIIOJIHC BEPOATHO YKA3bIBACT U Ha €€ BO3PACT.

2. HaubGomnee dacto 3akoH Xab0y1a UCMONB3YIOT JUISI ONPEICICHHUS] TOYHBIX PACCTOSTHHUMA 10
00BEKTOB B KOCMUYECKOM IPOCTPAHCTRBE.

3. 3akoH Xa00ma omnpenensieT yAajJeHWe OT Hac JajJeKuxX TajakThk. Yto Kacaercs
OMKalIIMX K HaM TajakTHK, TO 37I€Ch €ro JIEUCTBUE HE TaK SPKO BbIpakeHO. CBsI3aHO
9TO € TEM, 4YTO 3THU TaJaKTUKH IIOMMMO CKOPOCTH, CBSI3aHHOM C pacCIIMPEHUEM
Bcenennoii, ob6nanaroT eme U cBoel COOCTBEHHOM CKOpOCThIO. B cBA3M ¢ 3TMM OHHU
MOTYT, KaK yJaJIAThCS OT Hac, Tak U NpubImkarees Kk HaMm. Ho, B 0011eM u 11es1ioM 3aKkoH
Xab0ma akTyaseH A BceX KOCMUYECKHX 00bEKTOB BO BceneHHo.

3ananus

Yactp A. OTBETHTH Ha BONPOCHI:

1. Actepouipl — 310

2. YnaBume Ha 3eMIII0 KOCMHUYECKHUE Tella Ha3bIBAIOT

3. XBOCT KOMETHI COCTOUT U3:

4. ITo MHEHHUIO YYEHBIX, TIOSAC ACTEPOUIOB — ATO KYCKH Hec(hOpMUPOBABLICHCS TIIAHETHI:
5. [1na3MeHHBIN XBOCT KOMETHI HalpaBJIeH:

6. Kona Menkre kaMelIky U ECUNHKHU BIIETAIOT B aTMOCc(epy 3eMIIU C OTPOMHBIMU CKOPOCTSIMH,
BO3HUKAIOT:

7. Camblii 00BIION U3BECTHBIN METEOPUT:

A. Tynrycckuit; b. I'o6a; B. YensOunckuii; I'. [Names.

Yacts b. BoiOepnTe HOMepa BepHBIX YTBepKICHHU.
1. Acrtepoujibl — 3T0 KpYIIHBIE 3BE3/BI.

2. BonbLIIMHCTBO acCTEPOMIOB JBMXKYTCS MEXy opOuTaMu miaHet Mapca u FOnutepa.

3. KomeTsl cocTosT u3 AApa, rOJIOBBI U XBOCTA.
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4. Camas u3zBectHas komera — Llepepa.
5. Merteoputsl — ynasiime Ha 3eMIII0 KOCMUYECKHE Tea.
6. B mepeBoje ¢ rpeyecKkoro s3blka METEOPUTHI - ITO «I1aPSIIUE B BOACH.

7. Y OIHOU U TOU K€ KOMETHI HE MOXKET ObITh HECKOJIBKO XBOCTOB.

8. Ilo CBOEMY COCTaBy METCOPUTHI MOT'YT OBITH KaK KaMCHHBIMH, TaK M KCJIIC3HBIMU.

Kpurtepun onennBanus

Ouenka 5 craBurcs 3a paboTy, BHIIOJIHEHHYIO HOJHOCTHIO 0€3 OIMOOK M HEJIOYETOB.

Ouenka 4 craButcs 3a pa0bOTy, BBHIIOJHEHHYIO MOJHOCTHIO, HO TPH HAJIWYUM B Heil He Ooyiee 0JHOI HerpyOoi
OLIMOKH U OJTHOTO HejloueTa, He Oosiee Tpex HeJl0YETOB.

Ouenka 3 cTaBUTCS, €CIM YYSHUK NTPABUIILHO BBHITIOIHUI HEe MeHee 2/3 Bceil paboThl Wiln I0IycTHI He OoJiee OgHOM
rpy0oii OIIMOKY M IBYX HEJOYETOB, HE OOJiee OJJHOM Tpy0Oi U OHOMN HeTpyOOl OmMOKH, He OoJiee TpeX HErpyOBIX
OILIMOOK, OTHON HErpy0Ooii OLIMOKK U TPEX HEOYETOB, MPH HAJHYUU YETHIPEX -TIATH HEOUYESTOB.

Ouenka 2 CTaBUTCS, €CIM HYUCIO OIIMOOK W HEJOYETOB MPEBBICHIO HOPMY Ui OIEHKH 3 WM TMPAaBUIBHO
BEITIOJTHEHO MeHee 2/3 Bceit paboThI.

«YepHbIe ABIPBI, HX MPUPOIA 1 ONIACHOCTHY
Yepuble gpipbl (puc. 1) - oOMH W3 caMbIX HEOOBIKHOBEHHBIX OOBEKTOB,
MIPEICKa3bIBAEMBIX OOIIEH Teoprel OTHOCHTEILHOCTH DWHINTEHHA.
. .

Puc. 1 — YepHas npipa

VY 4epHBIX ABIp UHTEPECHASI UCTOPHS, IOCKOJIBKY OHM IPEMOJHECIH TEOPETUKAM HEMAJIO
CIOPIPU30B, MPUBEIUIMX K JIyYIIeMy [MOHUMaHHUIO MPUPOJBl MPOCTpaHCTBa-BpeMeHu. Camoi
OonblIONd 4YepHOH IbIpoil Bo BceeneHHON sBisieTcs uyepHas Iblpa, PAacHoONIOKEHHAs B ILIEHTpPE
raiakTuku NGG 1277 B co3e3auu [lepces, Haxozsmascs Ha pacCTOSHUU 228 MWIJIHOHOB
CBETOBBIX JIET OT 3eMJId. UepHble ABIPbI HACTOJIBKO MACCHUBHBI, UTO MX BTOpas KOCMHUYECKAs
CKOpOCTb OBICTpEE, 4eM CKOPOCTh CBETA.

UYro Takoe yepHas Jiplpa U Kak OHa oOpa3yeTcs

UépHnast apipa — 3TO 00JIaCTh B NMPOCTPAHCTBE-BPEMEHU, T'PAaBUTAIIMOHHOE MPUTSIKEHHE
KOTOPOH HACTOJNBKO BEIMKO, YTO MOKHHYTh €€ HE MOTYT Jaxe OOBEKThbl, JBIXKYILHECS CO
CKOpPOCTBIO CBETa, B TOM 4YMCJIE KBAHThl CaMoOro cBera. ['paHuna 3Toil o0nacTH Ha3bIBaeTCs
TOPU30HTOM COOBITHH, a €€ XapaKTepHBIH pa3Mep - FPaBUTALIMOHHBIM PaanycoM (pHc. 2).
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Doronnas chepa
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l‘OPHZ!OHT CO(:DhITIH'l

Puc. 2 — CtpoeHue 4yepHOU JbIpbI

B koH1IE XKM3HU 3B€3/1a MOKET HAa4aTh CKUMATHCS K LEHTPY 3a CUET [TOTEPU BHYTPEHHETO
nasieHus. [Ipu 3ToM niepeiiisg onpeiesieHHY0 rpaHuny - paauyc HIBapummibaa, ee mI0THOCTh
CTAHET HACTOJIbKO BEJIMKAa, YTO OHA IPOJOJDKUT CKATUE M €ro yXKe HUYEro HE CMOXKET
OCTaHOBUTH. B pe3ynbTare momydaercst 0OBEKT ¢ OTPOMHOM MacCOi M TUIOTHOCTBIO T. €. YepHast
neipa. Ha3piBaeTcs "depHoil", T. K. BTOpas KOCMHYECKasi CKOPOCTh y MOBEPXHOCTH IPEBBIILIAET
CKOpPOCTb CBETA.

UYepHble IbIpBI MOTYT OOpa30OBBIBATHCS B pE3yJIbTaTe acTPOPU3NYECKUX MPOLIECCOB,
KOT/Ia y 3BE€3]l C MAacCOM, Ha MOPSIIOK IpeBbImaoliei Maccy ColiHIla, KOHYAETCS TEPMOSIIEPHOE
TOIUIMBO, 1 OHU OOPYIIMBAIOTCS BHYTPh CeOs MOJ ACMCTBHEM IpaBUTALIMOHHBIX cuil. MMeercs
JIOCTAaTOYHO JaHHBIX HAOJIOJEHUN, CBUACTEIbCTBYIOMIUX O PEATHbHOCTH CYIIECTBOBAHMS TAKUX
YEpHBIX JIbIp BO BeenmeHHou.

3BE3AY

C actpodusznueckoi TOUKH 3peHUsi, OOHApYKEHHBIE YEPHbIE JIBIPBI NOPA3JIENAI0TCA Ha
JIBE€ KaTeTOpPHUHU:

NIEPBBIM THUII - 3TO YepHBIE AbIPbI, 00pa30BaBIINeECS B pe3yiabTaTe KoJjarnca MacCUBHBIX
3Be3]] U oO0iajarolue COOTBETCTBYIOLIEH Maccoil. [1ockonbKy YepHbIe ObIpbl KaXyTcs Ham
peasbHO YepHbIMH, HaOII01aTh UX KpaifHe cllo)kHO. Eciin mocyacTiauBUTCS, MBI MOXKEM YBUJIETh
JUIIb IIei¢ ra3a, 3aTATMBaeMoOro B UEpHYIO Jblpy. Pasronssice mnpu naaeHuu, ras
pa3orpeBacTCss M MHCIIYCKAaeT XapaKTEPHOE M3Iy4YEHHE, KOTOPOE MBI TOJBKO U MOXEM
oOHapyuTh. VCTOUHMKOM rasza IpH 3TOM SIBJIETCS Apyras 3Be3lla, oOpasyrolias MapHYIO
CHUCTEMY C YEepHOM AbIpoil M oOparmiaromasicss BMECTe ¢ HeW BOKpPYr IIeHTpa Macc ABOHHOU
3Be3JHOM cUcTeMbl. IHBIMHM CJOBaMHM, CHayanaa Mbl UMEIH OOBIYHYIO JIBOWHYIO 3BE€3]ly, 3aTe€M
OJIHA U3 3B€3]] B pe3yJbTaTe IPaBUTALMOHHOIO KOJIIaIca IIpeBpaTUiIach B 4epHyto abIpy. [locae
ATOr0 YepHas JAblpa HAYMHAET 3aCaChIBAaTh I'a3 C HOBEPXHOCTHU TOPSYEH 3BE3/bL.

BTOpPOW THII - 3TO ropa3no 0ojiee MAaCCUBHBIC YEpHbIE JBIPHI B IIEHTPax rajakTuk. Mx
Macca npessimaer Maccy ConHia B MuutHapasl pa3. Ormrh ke, 1majas Ha TaKHe YepHBIE JbIPHI,
BEILECTBO PA30IPEeBACTC U UCIIYCKAECT XapAaKTEPHOE U3IIyYEHHUE, KOTOPOE CO BPEMEHEM JTOXOJAUT
0 3eMJId, €ro-To Mbl U MOKeM oOHapyuTh. [Ipeanonaraercs, 4To Bce KpYIHbIE T'aJaKTUKH,
BKJIFOYasl HAIly, UMEIOT B LICHTPE CBOIO YEPHYIO JBIPY.

CornacHo Teopuu DHHIITEHHA YepHasl Jplpa MPeCTaBseT co00i Oe30HHBIN MpoBall B
IPOCTpPaHCTBE-BpPEMEHH, MaJieHHe B KOTOpBIH HeoOpaTtumo. YUTo ymasno, TO mpomnajo B YepHOU
JIbIpE HABEKHU.
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nocneaHan cTabunsHas
opbuTa

‘Q CONHUe

——bBenbiit kapank

FOPM30HT COBLITUI

| MCKaKeHHOe
MPOCTPAHCTBO

CHHTYNRPHOCTb ~ YepHan gblpa ——=
Puc. 3—I"paBuTaninoHHbie BOPOHKH (MCKPUBIICHHUE ITPOCTPAHCTBA-BPEMEHH )
CBoiicTBa YepHBIX AbIP

VY 4epHBIX ABIP OYEHb UHTEpECHbIe cBolcTBa. [locne komanca 3Be3/bl B YEPHYIO ABIPY
ee cBoiicTBa OyAyT 3aBHCETh TOJBKO OT JBYX [apaMeTpoOB: Macchl U YIJIIOBOIO MOMEHTa
BpaileHus. To ecThb, YepHbIE IbIPbI MPEICTABISIIOT CO00I YHUBEpCAIbHBIE 00BEKTHI, TO €CTh, UX
CBOWCTBAa HE 3aBHCAT OT CBOWCTB BEIIECTBA, W3 KOTOPOTO OHM OOpasoBanbl. Ilpu moOom
XUMHYECKOM COCTaBE BEIECTBA MCXOJHOM 3Be3/lbl CBOMCTBA YEPHOU IbIpbI OyAyT OOHHUMH U
TeMu ke. To ecTb, uepHbIe IbIPbl MOAUMHSAIOTCA TOJBKO 3aKOHAM TEOPUM TPaBUTALMU - U
HUKAKHM UHBIM.

Jlpyroe mOOOMBITHOE CBOWCTBO YEPHBIX JbIp 3aKIOYAETCd B CIEAYIOLIEM:
MPEIOIOKUM, BBl HaOJIOaeTe MPOLECC, B KOTOPOM Yy4yacTBYeT uepHas nablpa. Hampumep,
MOKHO PacCMOTPETH MPOLIECC CTOJIKHOBEHMSI ABYX YEPHBIX JbIp. B pe3ynbTaTe U3 IBYX UYEpHBIX
IeIp oOpasyeTcst ofHa Oosiee MaccHBHas. JTOT MPOIECC MOKET COMPOBOXKIATHCS M3Iy4YeHUEM
IPaBUTAIIMOHHBIX BOJH, U YK€ TIOCTPOCHBI AETEKTOPHI C IENBI0 UX OOHAPY)KEHUS U U3MEPCHHUS.
ITpouecc 3TOT TEOPETUYECKM NPOCUYMUTATH BECbMA HENPOCTO, JI OTOTO0 HY)KHO pELIUTh
CIOXKHYIO cucreMy nuddepeHImanbHbIXx ypaBHeHUH. OJHAKO HMEIOTCS W MPOCTHIC
TeopeTudeckre pe3ynabTaThl. [Imomans chepst HIBapimmiabaa MOTyYUBIICHCS YEpHON ABIPHI
Bcerza OoJiblile CyMMBI IUIONIa/iel MOBEPXHOCTEH JIBYX MCXOJHBIX YEPHBIX JbIp. TO ecTh, Mpu
CIIMSIHUM YEePHBIX JIBIP TUIOMIAh UX MMOBEPXHOCTH pacTeT ObICTpee MacChl. ITO TaKk Ha3bIBacMast
«reopeMa Momaaei», oHa Obula nokazaHa CtuBeHoMm XokuHrom (StevenHawking) B
1970 rony.

Oo0Hapy»keHHe YepPHbIX AbIP

[TockoabKy CBET HE MOXKET BBIPBATHCSI U3 MACCHUBHBIX )KMBOTHBIX CHIJIKOB, OH HE MOXET
ObITh BUEH. [I09TOMY YTOOBI MCKATh YEPHBIE JBIPBI, MOXKHO MOJIAraThCs TOJIbKO Ha KOCBEHHbIE
JI0Ka3aTenbCcTBa MX cyliecTBoBaHMs. OJHUM M3 CIOCOOOB TMOWCKA YEPHOM MABIPBI, SBISIOTCA
HaxOXKJIeHWe o00JacTeil B OTKPHITOM KOCMOCE, KOTOpbIe O0JadaroT OOJBIIOW Maccol u
HaXOoJATCS B TEMHOM IpocTpaHcTBe. Ilpu moucke moJoOHBIX TUIOB OOBEKTOB, ACTPOHOMBI
OOHapyX WId MX B JBYX OCHOBHBIX OOJAcCTSX: B LEHTPaxX TaJlakKTUK U B JIBOMHBIX 3BE3THBIX
cucremax Hauen [ anakTuku.
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Puc. 4 — HckaxxeHne n300paKeHHUS TaJaKTHKH, IPOXOIAIICH Iepel YepHOi JpIpoit

Ha camom nene, OONBIIMHCTBO aCTPOHOMOB TEMEPh CUUTAIOT, YTO CYIEp MacCHUBHAs
yepHasi JbIpa MOXXET CYIIECTBOBATh B LIEHTpe Hamieil ramakTuku Mieunsid Ilyte (puc. 5).
O3Hayaer JM 3TO, YTO OHA B KOHEUHOM HTOre Bee noriaotut? Ha camom paene, Het. YUepHas nbipa
HMECT Ty KE MACCy, YTO U OPUI'MHAJIBHBIC 3BE3/Ibl, IIOTOMY KaK ObLIa C(bOpMI/IpOBaHa U3 HHX.
[Toka HMYETO HE MPEIBEIACT CIAUIIKOM OJIM3KOT0 MPHOIMKEHHUS K TOPU30OHTY COOBITHH, TaK YTO
310 Oe3omacHo. BmoiHe BCPOATHO, YTO MHWJUIMApJAbl 3BC3]] B Hallle TaJlaKTUKE 6yz[eT
IPOJODKATh OpPOUTY BOKPYI 3TOM THMTAHTCKOM YEpHOH JAbIpbl MUJUIMAPABI JIET BIEpE.
I[OKaSaTeJ'IBCTBa ITOH U APYrux 4YC€pHbIX AbIP MOKCT OBITE IOATBCPIKACHBI C TIOMOIIBIO Q)YHKHI/II/I
IMOoUCKa AJid PCHTICHOBCKUX JIy‘-IefI. ACTpOHOMI)I noJjiararoT, 4T0 4YCpHBIC ABIPHI M3JIY4YalOT UX B
0O/IBIIOM KOJHUYECTBE.

Puc. 5 — YepHas npipa B eHTpe MI1eYHOr0 IyTH BbIJaJa SIPYAITYIO BCIBIIIKY.

3amanuda:
1. CocTaBUTH KOHCHEKT MO TeMe «UepHble AbIPHD)

2. OTBeTHTb HA BONPOCHI:
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e KBazapsl, HEHTpaIbHbIE PETUOHBI NAJEKUX FAIAKTHK, COAEPAKAT, KAK CUNTAETCS

e Korga 3Be31a ymupaer, oHa CTAHOBUTCSI YEPHOM ABIPOM, €CIIM UMEET MAcCy MO MEHbIIEN
Mepe:

e (OOuiast Teopust OTHOCUTEIBHOCTH TOBOPUT, YTO YEPHBIE JbIPHI UMEIOT:

e Kak Ha3pIBaeTCsl TOUKA B [IEHTPE YEPHOU ABIPHI?

e T'opu30oHT cOOBITHII YEPHOI1 IBIPHI 3TO:

Kpurepuu ouenuBanus

Ouenka 5 craBuTCA 3a pabOTy, BEIOJHEHHYIO ITOJTHOCTHIO 0€3 OMMOOK 1 HeT0UETOB.

Ouenka 4 craButcs 3a pa0bOTy, BBHIOJHEHHYIO MOJHOCTBIO, HO IIPH HAJIMYMU B Hel He Ooljiee OHOW HErpyoOoii
omuOKU U OHOTO Hefo4eTa, He Oosee TpeX HeJJ0ueTOB.

Ouenka 3 cTaBUTCS, €CJIM YYSHUK NPABUILHO BBIMIOJIHWII He MeHee 2/3 Bceil paboThI MM AOIYCTHII He OoJiee 0JJHOM
rpy0oii ommOKK 1 ABYX HEJOYETOB, HE OoJiee 0HON Tpy00ii U 0HOI HerpyOoii omMOKH, He OoJiee TpeX HerpyOBIX
OLIMOOK, 0OTHON Herpy0oii OIMOKH U TpeX HEJ0YETOB, P HAJTMYHMHU YETHIPEX -TIATH HEOUYETOB.

Onenka 2 CTaBUTCS, €CIM YUCIO OIIMOOK M HEJOYETOB MPEBHICMIIO HOPMY JUIS OLIEHKH 3 WJIM INPaBUIBHO
BEITIOJTHEHO MeHee 2/3 Bceit paboThI.
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