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1. OBIIASI XAPAKTEPUCTUKA PABOYEH ITPOT'PAMMBI
OBIIIEOBPA3OBATEJIBHOM JUCHUIIJIMHBI «xACTPOHOMMUSI»

1.1. MecTo IMCHMILIHHBI B CTPYKTYpe o0pa3zoBarteabHoil mporpammbl CIIO:

O6mieobpa3oBaTenbHas JTUCHUIUIMHA «ACTPOHOMUS» SIBIISICTCS 00s3aTeIbHON
4acThIO 00111e00pa30BaTEILHOIO IIMKIIa 00pa30BaTEIbHOM MTPOTPAMMBbI B COOTBETCTBHH C
®I'OC CIIO no cneunansHocTH 21.02.05 3eMenbHO-UMYIIIECTBEHHBIE OTHOIIIEHUS

(npogheccuu/cneyuanvrocmu)
1.2. Hesu v TUIaHUPYeMbIe Pe3yJbTAThl OCBOCHUSI AUCHUILIHHBI:

1.2.1. Hean 1ucuunjJauHbl

Copnepxanue mporpaMmbl 00111€00pa30BaTeIbHON AUCHUIIIUHBL «ACTPOHOMUS
HANpaBJICHO HA JTOCTUKEHHE CIEAYIOIINX LIEJICH:

1) chopmupoBaHHOCTH TpeACTaBiIeHUM O CcTpoeHUU COJHEYHON CHCTEMBI,

ABOJIIOLINH 3Be3]1 U BeceneHHo, mpocTpaHCTBEHHO-BPEMEHHBIX MaciiTabax BeelneHHoi;

2) noHuMaHue GU3NYECKUX MPOIIECCOB, MPOUCXOSIINX HA 3BE3/1aX, B 3BE3/IHBIX
CUCTEMAaX, B MEKTAIIAKTUYECKOU CpEIE;

3) BiaJieHHe OCHOBOMOJIATAIONUMHU ACTPOHOMUUYECKUMH TOHSITUSMU, TEOPHUSIMH,
3aKOHAMU M 3aKOHOMEPHOCTSIMH, YBEPEHHOE II0Jb30BAHUE ACTPOHOMHUYECKOMN
TEPMHUHOJIOTHEN U CUMBOJIMKOW;

4) chopMHPOBAHHOCTh MPEJACTABICHUNA O METOJax IMOJYyUYCHUS HayUHbIX
ACTPOHOMHYECKMX 3HAHUMW; BIAJCHUE MpUEMaMHU TIPOBEACHUS aACTPOHOMHYECKHUX
HAOJIIOICHUI HEBOOPY>KEHHBIM TJIa30M, C TIOMOIIBI0 ONTHYECKOTO TEJIECKOTA;

5) chopMUPOBAHHOCTH YMEHUS PEIIaTh ACTPOHOMUYECKUE 3a/1a4H;

6) copMUPOBAaHHOCTH MPEJICTABICHUN O 3HAYCHUU aCTPOHOMUU B JACSATEIHHOCTU
YeJI0BEKa U TAJIbHEHIIIEM HayYHO-TEXHUYECKOM Pa3BUTHH;

7) OCO3HaHUE POJM OTEUYECTBEHHOW HAYKHM B OCBOCHHMM M HCIOJIb30BAaHUU
KOCMHYECKOT0 MPOCTPAHCTBA U PA3BUTHH MEXKIYHAPOJHOTO COTPYJIHHUYECTBA B ITOU
o0nacTu.

B pamkax mporpammbl 00I11e00pa3oBaTeNbHON AUCITUIUIMHBL 00YyYarONUMUCS
OCBaMBAIOTCS CJIEAYIOIINE IPEAMETHBIE PE3YyJIbTAThI:

Koani
Pe3ynbTaThbl 0CBOCHUS AU CHHUIIIMHBI
pe3yabTaToB
PI L. OmnpeneasaTs BJUsIHUE HA0II01aeMbIX IIPOLECCOB U siBJeHH COJIHeYHOI
cucrembl 1 BeestenHoii Ha 3eminio
P11 Onpenenars BIUSHUE IBYKCHUS TUIAHET U MaJIbIX Tel COJIHEYHON CUCTEMBI HA
o 3emitto
P12 Omnpenenars BiustHue CoslHIA U 3B€3]1, ECTECTBEHHOIO CITyTHUKA JIyHBI Ha
T 3emitto
PI13. XapakTepu3oBath (HU3HUECKUe MPOLECCHI, POUCXOJLIAE Ha 3BE3aX, B
3BE3/IHBIX CUCTEMAX, B MEKTAIAKTUYECKOH cpejie
P 2. XapakTepu30BaTh BJIUAHHE KOCMUYECKHUX TEXHOJIOIMI HA MPAKTHYECKYIO
AeATeN1bHOCTh YeJI0BeKa




PI2.1. OnwuceIBaTh poJib OTEYECTBEHHON U 3apy0eKHOM HAyKH B OCBOCHHH U
HCIIOJIb30BAHUH KOCMUYECKOI0 IPOCTPAHCTBA

P22, OmnpenensTs BIUSHNE KOCMHMECKHX TEXHOJIOTMH Ha MPAKTUYECKYIO
JEATEIbHOCTh YEJI0BEKA U JaJIbHEHIICE HAYYHO-TEXHUYECKOE Pa3BUTHE

Jloruka QopMyIupoBaHUsA PE3yJIbTATOB OOYUYEHHUS IO ACTPOHOMHH OTpa)kaet
ATAMHOCTh (HOPMUPOBAHUS PE3YIbTATOB OOYUYEHHS: OT MPEICTaBICHHM K crocobam
nesitenbHOCTH. OAHOBPEMEHHO C 3THUM, B JIOTMKE KOMIIETEHTHOCTHOTO MOIXOJa
onpejeneHue Ieyed TUCHUIUIMHBL JOJKHO ObITh OPUEHTUPOBAHO HA KOMIIETEHIIUH,
onpenenenHsie Bo ®I'OC CIIO, u ¢popMupyembie IpU OCBOCHUU OO0YYaIOIIUMHUCS
MIPEAMETHOTO COAEPIKAHMUS.

1.2.2. IlnaHupyemble pe3yJabTaTbl OCBOEHHSI 00Ie00pPa30oBaATEIbLHOI
aucUIIMHBI B c00TBeTCTBHH ¢ PI'OC CIIO un Ha ocHnoBe ®PI'OC COO

Oco0oe 3HaueHne TucuUILIMHa uMeeT npu (popmupoBanuu U pazsutuu OK u [1K
(OK  ykasviearomcsa u3 Hogoco makema @IOC CIIO 2022 200a no
npogeccuu/cneyuanbHocmit)

Kon un IInanupyembie pe3yjbTaThl OCBOCHHS TUCHUIIINHBI
HAHMEHOBaHHUe
(l)opanyeMblux Oo6urue JucuunIMHapHbie!
KOMIIeTeHI Uil
OK 01 Beibupats Ymersn: Ymern:
CIocOOBI pelIeHus | -  Paclo3HaBaTh  3aJady  W/WIM | — ONKCHIBATH HMCTOPUYECKYIO POJIb
3az1aq npobieMy B TIPO(ECCHMOHATHLHOM | OTEYECTBEHHOM HAyKW B MPOIIECCE
npo(hecCHOHANIBHO | W/WJIM COLMAIIBHOM KOHTEKCTE; OCBOEHUS KOCMOCA;
51 ACATCIIBHOCTHU - AHAJIM3UpPOBATH  3adavdy U/WIH | — 00BICHSITL 3HAUECHUE COBPEMEHHBIX
MMPUMCHHUTCIIBHO HpO6J’I€My U BBIJICIATH €€ COCTaBHBIC aCTPOHOMHYECKHUX OTKpLITI/Iﬁ u
K pa3JInYHbIM 4acTH; TEXHOJIOTHUIA
KOHTEKCTaM - OmpeneNsiThb dTambl  pelleHus
3a/1a4u;
- BBIABJIATH U 3(PPEKTUBHO HCKATH
uH(pOpMaIIMI0, HEOOXOIUMYIO s
pelieHys 3a/1a4u U/ Ui NpoOIeMBbl;
- COCTaBJIATH IJIaH JACHCTBUS;
- ONpeaesaTh HEe0OXOANMBIE
pecypcsl;
- BJAJIeTh AaKTyaJbHBIMH METOJIaMU
paboTel B TpPOQecCHOHATBHOH U
CMEXHBIX cepax;
-  peaJn30BBIBaTh  COCTaBJIECHHBIN
IUIaH;
- OLICHUBATh PE3YJbTaT U
MOCJIENCTBHUS CBOUX NEUCTBUN
(caMOCTOATENBHO UITH ¢ TIOMOIIBIO
HACTAaBHHKA)
3HaTh: 3HaTh:

! Imcrmnnunaphsle (IpeMeTHBIE) PE3yIbTaThl YKa3bIBAIOTCS B COOTBETCTBHH C HX TONHEIM nepedneM Bo PI'OC COO (B
nocieaHer pexakmuu ot 17.05.2012)
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- aKTyaJbHBIN MPOpECCHOHATBLHBIN U
COLIMATIbHBIM KOHTEKCT, B KOTOPOM
MIPUXOJUTCS PadOTATh U )KHTh;

- OCHOBHBIE HCTOUYHUKH HH(OpMaIUU
U peCcypchl JUIsl pEIICHUs 3a1ad
npobiaeM B IpodeCcCHOHATBHOM
W/WJIH COITMAIBHOM KOHTEKCTE;

- aJrOpUTMBI BBIMIOJIHEHUSI PabOT B
npo(ecCHOHATBHOM H  CMEKHBIX
obnacTix;

- METObI paboThI B
npodecCHOHANBbHOM M CMEXHBIX
chepax;

- CTPYKTYypy IUIaHa i pelIeHUus
3am1a4;

- IOPSAJIOK OLIEHKH PE3yJIbTaTOB
peteHus 3a1a4 npopecCuOHaTbHON
JESITCIIBHOCTH

— TOPHU3OHTAJILHBIC "
OKBAaTOPUAJIbHBIC KOOPAHWHATLL
HEOECHBIX CBETHUII 110 KapTe 3BE3HOTO
neb6a (Connua, JIyHsl v 3B€311 U T.11.) U3
yCIIOBHIA 174 BUIMMOCTHU u
ocobenHocTeil nBuxkeHus CoiHIAa Ha
pa3iM4YHBIX  [HUPOTaX, B T.4. C
MPUMEHEHHEM CIICIHATU3UPOBAHHOTO
IPOTPaMMHOTO 00ECTICUeHHS,

— pOoJIb  KOCMHYECKUX CTAHIHUHA B
Hay4YHBIX UCCIICAOBAHUAX

OK 02
Hcnonp3oBaTh
COBpPEMEHHBIE
CpE/ICTBA MOUCKA,
aHajau3a u
HWHTEpHpeTaluu
uH(popMaluu, 1
nH(pOpMaIlMOHHbBIE
TEXHOJIOTHH IS
BBIIIOJTHEHMS 3a7a4
poeCCHOHAIBHO
U IeATeIbHOCTHU

Ymers:

- OIpesieNATh 3afayd JUIS TIOHMCKa
uHpOpMaLNH;

- OIIPEIETATh HEOOXO0aUMBIE

UCTOYHUKH MHPOPMALINH;

- IUIaHUPOBaTh IMPOIECC ITOHCKA;
CTPYKTYPHPOBAThH MOJTy4aeMyto
UH(OPMALIUIO;

- BBAENATH Haubosiee 3HAYMMOE B
nepevyHe HHPOpMaLuy;

OLIEHUBATh MPaKTUYECKYIO
3HaYMMOCTb Pe3yJIbTaTOB IOKCKA;

- 0hOpMIATh pe3yibTaThl IOUCKA,
IPUMEHSTh cpeAcTBa
WHQPOPMALMOHHBIX TEXHOJIOTHHA IS
peleHus npopecCHOHATBHBIX 3a1a4;
- HUCHOJb30BaTh  COBPEMEHHOE
IpOrpaMMHO€E 00€ecTIeUeHHE;
UCIIOJIb30BaTh Pa3IMuHbIe U(PPOBBIE
cpencTBa TUTst peteHus
npodecCHOHATBHBIX 3a1a4

YMeTh:

— OIHCHIBATh OCOOCHHOCTU CTPOCHUS
ConneuHoil cucteMbl M BceleHHOM,
UCTIOJB3YS OCHOBOIIOJIATraroIINe
ACTPOHOMHUYECKHE TIOHSATHS, TEOPHH,
3aKOHBI,

— (dopMyJIHpOBATH OCHOBHBIC
MOJIO’KEHHUSI COBPEMEHHOM THIOTE3HI O
dbopmupoBannn Bcex Ten ConHEUHOU
CHUCTEMBI W3 EIMHOTO Ta30MbLIEBOTO
o0Jaka;

— CpaBHHUBATH 3BOJIIOIIMOHHBIC
U3MEHEHUs1, CTPOCHUS IIAHET U MaJTbIX
Ten COJTHEUHOH CHCTEMEI,

— OIIMCHIBATH HaOJIF0JaeMbIe
SIBJICHUA, MIPOUCXOIAIINE BO
Bcenennoi;

— OmpenensaTb Bo3pacT BceneHHOMH,
pPacCTOSIHUE 1O TATAKTUKU U 3BE3/THBIX
CKOIJICHWH Ha OCHOBE 3aKOHa Xa0oOia
u auarpammbel  [epammpyHra —
Paccena;

YCTaHABJIMBATh B3aMMOCBS3b MEXIY
3akoHamn Kemiepa u  JBHKEHHEM
miaaHeT ¥ Maneix Ten B CoiHeyHou
CUCTEME

3HATh:
- HOMEHKJIaTypa HH(POPMAIMOHHBIX
HCTOYHHKOB, MIPUMEHSAEMBIX B

poQeCCHOHAIBHON JESTENHHOCTH;

- TpUeMBl  CTPYKTYPHUPOBaHUS
nHpopmanuu;

- (hopmar odopmiieHUsT pe3yIbTATOB
MTOUCKA nHdopmanuu, -

3HaTh:
— BHUABI 3BE3JHOr0 HeOa B TEUCHHE
CYTOK, ToJia (9KBaTOpHalibHasl CUCTEMA
KOOpAHHAT, BUINMOC TOOUYHOC
nerxenre CojHIla, ¥ BHJ 3BE3IHOTO
Heba);




COBpPEMEHHBIC CpezcTBa u
yCTpOHCTBa HH(OPMATH3AIINY;

- TMOPSIOK WX TNPUMECHEHUS U
nporpaMMHOe oOecrieueHHe B -
po(hecCHOHATLHON JESTSILHOCTH B
TOM 4YHCJIE€ C HCIOJIb30BaHUEM
U(POBBIX CPENICTB

— CMBICI  IIOHSITHM  KOCMOJIOTHH,
Bcenennoit, wmozenum  BceleHHOI,
bonbmioro  B3pbIBa,  PEIMKTOBOTO
W3JIy4YEHUs, CBETUMOCTH;

— OCHOBHBIEC IIapaMmeTpbl ['anakTuk u
3BE3HBIX  CKOIUICHUH  (pa3Mepshl,
COCTaB, TUII U CTPYKTYPY);

— OCHOBHBIE TMEpPUOABI  SBOJIOLUU
Bcenennoii ¢ MoMeHTa Hayajga e
pacupenus - bospioro B3peisa

OK 04

O dexkTuBHO
B3aUMO/ICHICTBOBAT
b ¥ paboTaTh B
KOJIJIEKTHBE U

YMmern:

- OpraHU30BbIBATH PAOOTy KOJIEKTHBA
Y KOMaHJIBI;

- B3aMMOJEHCTBOBAaTL C KOJIJIEraMu,
PYKOBOJCTBOM, KIMEHTAMU B XOJ€

YMeTh:

OIINChIBATH pOJ'Ib HayKI/I B CTAHOBJICHUH
U DPa3BUTHH  TeIHOLICHTPUUYECKON
CUCTCMBbI ana

KOMaH/1e poheCCUOHATLHON IEATEIIbHOCTH
3HaTth: 3HaTth:
- IICUXOJIOTHUECKHE OCHOBBI | KOCMHUYECKHE KOMIUIEKCHI CBSI3U JUIS
JESITEIbHOCTH KOJJIEKTHUBA, | Pa3BUTHS nH(pOPMaIMOHHO-
IICUXOJIOTHYECKUE OCOOCHHOCTH | TEJIEKOMMYHHUKAIIMOHHBIX CUCTEM
JUYHOCTH;
- OCHOBBI IPOEKTHOM JIESITEIbHOCTH
OK 07 Ymersn: Ymern:
ConeiicTBOBaTH - COOII0IaTh HOPMBI DKOJIOTUYECKON | — yCTaHaBJIMBATh B3aUMOCBSI3b
COXPaHEHHUIO 0e30MacHOCTH; MEXIy 3aKOHAMH AacTpOMETPUU U
OKpY Karomiei - ONPCHCIIATD HarpaBJIeHUs | HaOI01aeMbIMU HEBOOPYKCHHBIM
CpCakbl, pecypcocOepeKenus B paMKax | rja3oM JABM>KeHUsMU 3Be3] U ConHIa,
pecypcocOepekent | MpoQEeCCHOHABHONW  IEATENBLHOCTH | JIyHBI Ha Pa3IM4HBIX reorpapuuecKux
10, IPUMEHATH no npogeccuu  (cneyuarbHOCMu), | MAPOTAX;
3HaHUS 00 OCYIIECTBIISTh paboty C | oObsicHATL, Bauguue ComnHia, 3Be3d U
WU3MEHEHUN co0uTr0IeHHEM IPUHUMIIOB | JIyHBl Ha MNPHUPOIHBIE SBICHUS U
KJIuMara, OepexIIMBOro MPOU3BO/ICTBA; KaTaKJIn3MBI
MIPUHIIUITBI - OpraHU30BBIBATH
OEpEKITUBOTO PO ECCHOHANIBHYIO IESITEILHOCTD C
IIPOU3BO/JICTBA, y4eToM 3HaHUil 00 W3MEHEeHHH
3¢ (HeKTUBHO KJINMATHYECKUX YCIOBHMM PErHOHA
JICMCTBOBATH B 3HaTh: 3HATh:
Ype3BBIYANHBIX - MpaBUIIa 9KOJIOTHYECKOHN | — CHUCTEMBI KOCMHYECKOTO
CUTYaIUAX 0€301acHOCTH npu BEJICHUH | MOHUTOPHUHTa  y4acTKOB  3€MHOM
npo(eCCHOHANBHON NEATENBHOCTH; | TIOBEPXHOCTU U aTMOC(EPEL;
- OCHOBHBIC PECYPCHL, | — ompenenars BIWSHUE IBXECHUSA
3aJICHCTBOBAHHBIC B | acTepou0B U KOMET Ha 3eMJTIO
npodecCuOHaIbHOMN e TeTbHOCTH;
- Iy TH o0ecrniedeHus
pecypcocOepexeHus;
- MIPUHIUIIBI OepeXIMBOTO
IIPOU3BO/ICTBA;

- OCHOBHBIC HAalIpaBJICHUA U3MCHCHUA
KIIMMAaTH4YCCKHUX YCHOBI/II>'I peruoHa




2. CTPYKTYPA U COJAEP)KAHUE OBLIEOBEPA30OBATEJIBLHOM
JTUCLUTLIJIMHBI

2.1. O0beM AUCHUNIMHBI U BUbI Y4e0HOH padoThI

Buj yueOHoi1 padoThl O0bem B yacax
O0bem o0pa3oBaTeIbHOM NPOrpaMMbl THCHUIINHBI 36
B T.Y.

OcHOBHOe co/iep:KaHue

BT. 4..
TEOpEeTUIEeCKoe 00ydeHne 29
NPaKTUYECKUE 3aHATHS 6

IIpome:xxyTounasi arrecranus (AuddepeHUMPOBAHHBIN 324eT) 1




2.2. TemaTu4ecKMid IJIAH M CO/IEPKAHUE TUCIIUTIIMHBI

Conep:xanue yueOHOro Matepuasia (0CHOBHOE H PO ecCHOHAIBHO-

HaumenoBanue pasae/ioB u . O0bem | dopmupyembie
OPMEHTHPOBAHHOE), IA00PATOPHbIE M IPAKTHYECKHE 3AHATHSA, IPUKJIATHONH MOLY.Ib
TeM 4acoB KOMIIeTEeHIIUH
(mpu HAJIMYHH)
1 2 3 4

Paznea 1. CosiHeunas cucrema 19

Coaep:xxanue yueOHOro MaTepuaJia: 4

Teopernyeckue 3aHATUA

1.06beKT, mpeMeT U METOABI UCCIIeJOBaHUS ACTPOHOMUY, €€ CBSI3b C IPYTUMHU HAyKaMH. OK 01
Tema 1.1. Ha6monaembie 3Be3zibl U c03Be3/IMsA. 3BE3JHbIE KapThl, I100YCH U aTiackl. Buaumoe nBukeHne 3Be3]] Ha 1 OK 02
SIBJICHUS ¥ TIPOLIECCHI B pasInyHbIX reorpadguueckux muporax. KyabMuHanus cBeTul
COJIHCYHOM CHCTEME 2. Bugumoe roguunoe asrkenre Connua. OxinnTuka. JBukenue u gassl JlyHsl. 3aTMeHus 1

Connua u JIyHsl. Bpems u kanengapb

IIpakTHyeckue 3aHATHSA 2

ITpakTuyeckas pabora “OcHoBHbIE 271€MeHTHl HeOecHOM cdepsl. HebecHble kKoopanHATH” 1

[Tpaktuueckas padota “HM3ydeHue 38e34HOr0 HeOA ¢ TOMOIIBIO TTOABMYKHON KapThl” 1

Copaepxxanue yueOHOTro MaTepuaJa: 6

Teopernueckne 3aHATHS 4

1. PazButHe npeacTaBiaeHUN O CTPOEHUH MUPA: OT T'€OLIEHTPUYECKON K MeIMOLIEHTPUYECKON

cucreme Mupa. CHHOIMYECKUHN U cuepuuecKuil (3Be3/1HbIH) eproIbl OOpaIleHus IIaHeT. 5 OK 01
Tema 1.2. HeOGecHast mexanuka |J[BHKeHHE MCKYCCTBEHHBIX CITYTHUKOB 3€MJIM U KOCMUYECKHX arnmapaToB B COTHEYHOM OK 02
Ten COTHEYHON CUCTEMBI CUCTEME

3. 3akonsl Kemepa. Onpenenenne paccTosiHUA U pa3MepoB Ted B COJIHEUHOM CUCTEME. 5

I'Opu30HTaIBHBIN [TAPATUIAKC

IMpakTnyeckue 3aHATHS 2

ITpaktuyeckas pabora " Ilnan Conseunoit cucremsl. 3akonsl Kerurepa' 2

. |Conepxanue y4yeOHOro MmarepuaJia: 9 OK 01

Tema 1.3. Ctpoenune ConHeuHoH

Teoperuueckue 3aHATHS 6 OK 02
CUCTEMBI -

1. ITnanersl CoTHEYHON CHCTEMBI 2




2. Mansble Tena CoTHEYHON CUCTEMBI: aCTEPOU/IbI, IIJIAHETHI-KAPJIUKH, KOMETBI, METEOPOUBI.

MeTteopsl, 601116l U METEOPUTHI. BinsiHIe IBHKEHHS aCTEPOUI0B U KOMET Ha 3eMITI0 2

3. ConHeyHas cucTeMa Kak KOMILIEKC TeJl, UMEIOIINX o0lee MPOUCXoXKICHHE. 3eMls U 5

Jlyna — nBoiiHas 1uiaHera

IIpakTHyecKue 3aHATHS 2

[TpakTrueckas pabota "CpaBHUTEIbHAS XapaKTEPUCTHKA IUIAHET 36MHOM TPYIIIbI U MIJIaHET- 2

TUTAHTOB"

KonTpoabHnas padora "CosiHeyHasi cucrema' 1
Paznen 2. Ctpoenue u 3Bosiounst Beesiennoii 8

Coaep:xxanue yueOHOro MaTepHaJia: 4

TeopeTruueckue 3aHATHS 4

1. U3nyuyenue u temneparypa Connna. CoctaB u ctpoenue Connna. Mictounuk ero sHeprumu. 1 OK 01

AtMmocdepa Connna. ConHeyHasi akTUBHOCTD U €€ BIUSIHHUE HA 3eMITIO
Tema 2.1 2. 'oguuHbIi mapaiaake U pacCTOSHUS 10 3Be3]l. CBETUMOCTD, CIIEKTP, LIBET U TeMIlepaTypa OK 02
CouHIle, 3BE3/1bI U 3BE3/IHBIC Pa3JIMYHBIX KJIACCOB 3Be3/. JluarpaMMa «CIeKTp-CBETUMOCTE». Maccel U pa3Mepshl 3BE3 /. 1 \
CKOTLICHUS Moenu 38e31

3. TepmosinepHblii cuHTe3. DBOMIONMS 3Be311. OOpa3zoBaHue MIaHETHBIX cucTeM. ColiHeuHas 1

cucrema. | 'alakTuku

3. Hama I'anaktuka. Ee pasmeps! u ctpykrypa. SAnpo [Namaktuku. O6mactu 1

3Be31000pazoBanus. Bpamenue [Nanaktuku. KBazapbl

Copepxxanue yueOHOIro MaTepuaJa: 4

Teoperuueckue 3aHATHS 3

1. CtpykTypa u Macitadbl Beenennoil. Oco0eHHOCTH aCTPOHOMUYECKUX METO/I0B 1 OK 01
Tema 2.2 uccienoBanys. BceBoaHOBast acTpOHOMUS OK 02
Wsyuenne Beenennoit 2. «KpacHoe cmenienue» u 3akoH Xa06isa. Hecranimonapuas Beenennas A. A. @punmana. \

Bosnbiioii B3peIB. PenmukToBOE M3iyueHue. Y ckopenue pacimvpenns Beenennoit. « Temnas 5

SHEPrUs» U aHTUTAroTeHue. Pacumpstomascs Beenennas. Bo3aMoxHbIe clieHapuu

sBoJIIOIMK BeenenHou

KonTpoabHnas pabora "Crpoenue u 3Boonus Beesiennoii" 1
Paznea 3. KocMuueckne TeXHOJOTHH B eATEJILHOCTH YeJI0BEKA 8 85 8;

‘Conepmaﬂne y4eO0HOro MaTepuaJa: 2 OK 04
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TeopeTruueckue 3aHATHS 2
Tema 3.1. OcBoenue u 1. HayuHble JOCTHKEHHS B U3yUYEHUU TeIHOLEHTPUYECKOM cuctemMbl Mupa. Vctopus 1
HCIIONB30BAHNE KOCMUYeckoro |OTEUECTBEHHOM U 3apyOe:KHOI HayKH B OCBOGHUH KOCMOCA
MIPOCTPAHCTBA 2. CoBpeMeHHbIE aCTPOHOMUYECKUE OTKPBITUA U TexHosoruu. MccnenoBanrue 00beKTOB

Conneunoii cucrembl. OCBOEHHE KOCMUYECKOTO ITPOCTpaHCcTBa. Paguoreneckon u ero 1

OPUHLINI JCHCTBHS

Copaepxxanue yueOHOro MaTepuaJa: 6

TeopeTnueckue 3aHATHSA 6

1. udpoBble TEXHOIOTUHN AJIs U3yYeHUS HeOecHbIX Tel. KoMIIekchl Ha3eMHBIX, OK 01

OpOUTAIILHBIX TEIIECKOIIOB H 00CEPBATOPUH JIJIsl MICCIICOBAHUS 36MHON aTMOC(EpHI, 2 OK 02
Tema 3.2 Kocmuueckue KOCMHUYECKOI'0 U3JTyUYEHHs B PA3JIMYHBIX CIIEKTPax U €ro BIUSHUS Ha 3eMITI0 OK 04
TEXHOJIOTHHU B HAYYHO- 2. Kocmuueckue komriekenol cBsa3u, MC3 a1t MOHUTOpUHTA 0OBEKTOB CTPOUTEILCTBA, OK 07
TEXHHUYECKOM Pa3BUTHH COCTOSTHUS BOJIOXPAHIIIUII, He(hTera3oBoil OTPACIIH, arpOMPOMBIIIIEHHOTO U 2

HHEPTEeTUYECKOT0 KOMIUIEKCA, PEIICHHs 33,124 METCOPOJIOTUU B Te0(DU3UKU

3. CucreMbl KOCMUYECKOTO MOHUTOPUHTA YYACTKOB 3€MHOM MOBEPXHOCTH MOBBIILIEHHOTO

9KOJIOTMYECKOTo prucka. Kocmuueckue craHuu 1 npeObIBaHUs JIH0JIE Ha OKOJI03€MHOM 2

op6ute. CnyTHUKOBBIE CUCTEMbI KOHTPOJISI IBUKEHHS] KOCMUUYECKUX allapaToB

. OK 01; OK 02
[IpomexyTouHas aTTecTanus 1o AUCHUIUIMHE (U] PepeHInpOBaHHbIN 3a4eT) 1 i
OK 04; OK 07

Bcero 36
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3. YCJIOBUSA PEAJIU3AIIAU TIPOT'PAMMBI OBIIIEOBPA3OBATEJIBHOM
JANCHUITJIMHBI

3.1. lng peanuzanuu OporpaMMmbl JTUCHUILTUHBI JOHKHBI OBITH MPEAYCMOTPEHbI
CJIeIyIOLIUE CIEHUaIbHbIE TOMELEHUS:

KaOGuner ocHamieHHblii 00OpynOBaHMEM: TMOJBMKHAS KapTa 3BE3JHOTO HeOa,
TeJUTypHUi, MOJelh HeOeCcHOUW cdepbl, acTpoIUIaHeTapuid, TII00yc, MOACIb HEOESCHOMH
cdepsl, TEIECKOMN, TEXHUYECKUMHU CPEICTBAMHU O0YUYEHUS: KOMITBIOTEP C YCTPOMCTBAMU
BOCIIPOM3BEACHUS 3ByKa, MPHUHTEP, MYJIbTUMEAUA-IIPOCKTOP C DSKPAaHOM, YyKa3Ka-
pe3eHTep AJisi MPEe3eHTAlMN, HATJIAIHBIMU TTOCOOMSIMU: KOMIUIEKThI Y4€OHBIX TaOJHII,
iakaToB «KapTa 3B€31HOTO HEOa.

3.2. UudopmannoHHoe odecnevyeHre peajan3aluu NporpamMmmbl

Jns  peanuzauuu  NporpaMmbl  OUOMMOTEYHBIM  (GoHA  0O0pa3oBaTEIHHOU
OpraHu3allid JOJDKEH HMMETh TeYaTHbIE W/WJM JJIEKTPOHHBIE OO0pa3oBaTelbHBIE WU
nHpopMaIMoHHbIE pecypcebl, pekomeHaoBaHHble DYMO, s wucnosb30BaHUS B
oOpa3zoBaTenbHOM TIpollecce, HE CTapiie MSATH JIeT ¢ MOMeHTa wu3fanus. [lpu
dbopmupoBannu OUOIMOTEYHOTO (POHIa 00pa30BaTENILHOMN OpraHu3aleil BIOpaeTcs He
MEHEe OJHOr0 W3JaHWs W3 TMEPEUYMCICHHBIX HIKE IEYaTHBIX H3JaHuN W (WIJIH)
AJIEKTPOHHBIX U3/IaHUI B KAU€CTBE OCHOBHOTO, ITPU 3TOM CITUCOK, MOKET OBITh JOTIOJIHEH
HOBBIMU U3JJaHUSMH.

3.2. Uu¢popmanuoHHOe odecneyeHne peau3auu NporpaMmmMbl

3.2.1. OcHOBHbIEC U3TAHUS
Boponuos-BenssimunoB b.A. Ctpayt E.K. Actponomusi. ba3oBslil ypoBens. 11 kiacc.-
M.: Jlpoda, 2019, -https://lecta.rosuchebnik.ru/book/voroncov-velyaminov-
astronomiya-bazovyj-uroven-10-11-klass
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4. KOHTPOJIb 1 OIIEHKA PE3YJIbTATOB OCBOEHUA
OBIIIEOBPA3OBATEJIbHOM JUCHOUILJINHBI

KoHTposib U OmeHKa pe3ylbTaTOB OCBOCHUS 00I11€00pa30BaTEIbHON IUCIUILINHBI
PACKpBIBAIOTCS Yepe3 JUCHUIUIMHAPHBIE PEe3yJIbTaThl, HAPaBJICHHbIE HA (OPMHUPOBAHKE
o0mux W MpopecCHOHANBHBIX KOMIIETCHIIMM MO pa3jieliaM M TeMaM COJEp KaHMs
y4eOHOT0 MaTepHaia.

Oo6masi/npodeccuoHanbHast
KOMIETEeHIIUsI

Pa3znen/Tema

Tun oueHOYHbIX MEPONIPUATHIH

OK 01 Bpi6upats criocoOsr
peleHus 3a1a4
npoQeCCHOHAIBHON
NESITeIbHOCTH TPUMEHUTEIIHHO
K Pa3JIMYHBIM KOHTEKCTaM

Pasznen 1. Tema 1.1.

- COCTaBJICHHE MCHTAJIbHOW KapThl /
rJIoccapusi; OIpoc;

- COCTaBJIEHHE TaOJMIbI / MEHTAILHOM
KapThl / WUIIOCTpauuid / KaTajora;
OTpoCc;

- pelleHHe KeWCOB (CHTYallMOHHBIX
3a/IaHui );

- IpaKTH4ecKas padboTa.

Pa3nen 1. Tema 1.2.

- MpaKTU4eckas padora;

- pelrIeHne pa3HOYPOBHEBBIX 33/1a4;
- COCTaBJICHUE CTPYKTYPHON CXEMBI;
- TECTHPOBAHUE.

Pa3nen 1. Tema 1.3.

- COCTaBJICHHUEC CTPYKTYPHOH CXeMbl /
OMOPHOTO KOHCIEKTa / MEHTaIbHON
KapThl; OIPOC;

- mpaKkTUYeckas paboTa;

- pellieHHE KEHWCOB (CHTYalMOHHBIX
3aJiaHuil) / AUCKycCusl.

Pa3zgen 2. Tema 2.1.

- YCTHBIH 01IpOC;

- COCTaBJIGHUE CTPYKTYPHOH CXEMBbl /
PpUCYHKA;

- TECTUPOBAHUE;

- pEeIICHHUE 3a/1a4.

Pa3nen 2. Tema 2.2.

- YCTHBIH OIIPOC;
- 3aI10JIHEHNE TaOJINIIbI;
- pelieHue 3a1ad.

Pa3nen 3. Tema 3.1.

- COCTaBJIEHUE
TaOJINLIBI.

XpOHOJIOFH‘IeCKOﬁ

Paznen 3. Tema 3.2.

- 3a1muyTa MMpoOMEXYTOUYHBIX PE3YJIbTATOB
BBIITOJIHCHUSA ITPOCKTHOI'O 3a/JaHUA.

OK 02 Hcnoas30BaTh
COBpPEMEHHBIC CPEJICTBA MTOKCKA,
aHaJIM3a U UHTEPIIPETAUU
uH(popMaluu, 1

POC:
uH(MOPMAIMOHHBIE TEXHOIOTUU OHPOC; .
- peuieHHe KelcoB (CHUTYaIl[MOHHBIX
JJIs1 BBITIOJTHEHUS 3a0a4 N
. 3a/IaHAN );
npodeccuoHaNbHOk - MpakTU4eckas padora.
JEATCIbHOCTH

Paszngen 1. Tema 1.1.

- COCTaBJICHHE MEHTaJIbHOW KapTol /
riioccapusi; onpoc;

- COCTaBlICHHE TaONUIBI / MEHTaIbHOM
KapTel / WUIIOCTpauuid / KaTajora;

Pasznen 1. Tema 1.2.

- IpaKTU4ecKas padboTa;

- pelIeHne pa3HOYPOBHEBBIX 3a71a4;
- COCTABJIEHUE CTPYKTYPHOH CXEMBI;
- TECTUPOBAHHE.
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Pa3men 1.

Tema 1.3.

- COCTaBJCHUE CTPYKTYPHOH CXEeMBbl /
OMOPHOTO KOHCIEKTa / MEHTaJIbHOM
KapThl; OIPOC;

- IpaKTU4ecKas padboTa;

- peleHHe KeWCOB (CHTYallMOHHBIX
3aJTaHA) / TUCKYCCHSI.

Pasznen 2.

Tema 2.1.

- YCTHBIH 0IIPOC;

- COCTaBJICHHE CTPYKTYPHOH CXeMbl /
PHUCYHKA;

- TECTUPOBAHME;

- pellieHue 3a1a4.

Pa3nen 2.

Tema 2.2.

- YCTHBIN ompoc;
- 3aI0JIHEHHE TaOJIUIIBL;
- pelIeHue 3a/1a4.

Pasznen 3.

Tema 3.1.

- COCTaBIIEHUE
TaOJINLIBI.

XPOHOJIOTMYECKOM

Pa3nen 3.

Tema 3.2.

- COCTAaBIICHUE
TaOIULBL.

XPOHOJIOTHYECKOU

OK 04 D¢ dextuBHO
B3aMMOJICHCTBOBATh U PabOTATh
B KOJUICKTHBE U KOMaHJIe

Pa3nen 3.

Tema 3.1.

- COCTaBJICHUE
TaOJINLIBI.

XPOHOJIOTHYECKOU

Pa3nen 3.

Tema 3.2.

- COCTAaBIICHUE
TaOIULBIL.

XPOHOJIOTHYECKOU

OK 07 CogeiicTBoBath
COXPaHCHHIO OKPYKAFOIICH
Cpelbl, pecypcocOepexeHHIO,
NPUMEHSTh 3HaHUS 00
W3MEHEHUH KJIMMAaTa, IPUHIIUTIEI
OepeKIIMBOTrO IPOU3BO/ICTBA,

3¢ PeKTUBHO AEHCTBOBATH B
Ype3BBIYANHBIX CUTYAIIHIX

Pasznen 3.

Tema 3.2.

- YCTHBIN 0IIpoc;

- COCTaBJICHUE CTPYKTYPHOH CXEMbI /
PHUCYHKa;

- TECTUPOBAHUE;

- peIIeHue 3aa4.

Pazgen 1

CoJaHeuyHas cucreMa

PesyabTaT pasaena

1 cnyTHuka Jlynsl Ha 3eMutio

P/ 1.1. Onpeneasitb Bausinue CoJiHIA U 3Be3]1, eCTECTBEHHOI0

P/l 1.2. Onpeaensite BAUSAHUE IBUKEHUS IIAHET U MAJIBIX TeJl
CoJiHe4YHO0#i cucTeMbI HAa 3eMJTI0

OuenouHoe
MeponpusiTue
pyOesxxkHOrO
(TeMaTH4eCKOro)
KOHTPOJIA

KountpoJsbHas padora «CoJiHe4UHAs1 CHCTEMA»

Tema

Pesynomamui 06yyenus no
memam no pasoeny 1

Kaxk nranupyemcs npoeepsams docmudicenue
PO: oyenounoe meponpusmue ¢ kpamxkum

Oonucanuem eco npoeedeﬂuﬂ
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Tema 1.1
HaOmromaemele
saBienus CoJIHEYHON
CHCTEMBI

P 1.1.1. O0BsICHATD
W3MEHECHHUE BHJIA 3BE3THOTO
Heba B TEUCHHUE CYTOK, roja

®OM?: [IpakTuyeckas padoTa « OCHOBHbIE
aeMeHThI HeOecHOH cdeprl. HebecHbie
KOOPAWHATBD)

dOM: cocrasiienre TaOIUIBI / MEHTAJIBHOMN
KapThl / WITIOCTPAIHi / KaTayora 1o
OCHOBHBIM CO3BE3HSIM

®OM: cocTaBieHHE MEHTAJIBHON KapThl /
rJI0CCapusi OCHOBOMOJIAralouX MOHSATHIH,
TEeOpuil U 3aKOHOB cTpoeHuss ConHeuHOoM
cucreMbl 1 BeeneHHoit

PJ1 1.1.2. Beruucnste
TOPU30HTANILHBIC U
JKBATOPHAIILHBIC
KOOpIUHATHl HEOECHBIX
CBETHUJI IO KapTe 3BE3HOTO
HeOa 1 Ha MOoJIelId HEOECHOH
cdepsl, B TOM YHUCIIE C
MIPUMEHEHHEM
CHEIIMATM3UPOBAHHOTO
MIPOrPaMMHOTO
obecrieueHus

®OM: Ilpaktuueckas pabora «Buamumoe
JBIKCHHE 3BE€3]] HA Pa3JIMYHbIX
reorpaUyecKuX MUPOTaX»

PJ1 1.1.3. OOBsCHATH
Bausiaue CoJjHIa, 3Be3/ 1
JIyHBI Ha IPUPOHBIC
SIBJICHUS M KaTaKIU3MBbI

OOM: pernieHre KeWcoB (CUTYaIlHOHHBIX
3aJlaHui) JUTsl OOBSICHEHUS BIMSHUS TEJl
CosHeYHOM CUCTEMBI Ha PUPOTHBIC
SBJICHUS HA IJIaHEeTe 3emiis

Tema 1.2. HeGecuas
MEXaHUKAa Tell
COJIHEYHOU CHCTEMEI.

PJ1 1.2.1. OnuceiBaTh
CTaHOBJICHUE U pa3BUTHE
TreJIMOIEHTPUYECKON CHUCTEMBI
MHpa

®OM: TecTupoBaHuE IO TEME
«l'enmoneHTpruyeckas cucreMa MUpPa»

PJ1 1.2.2. YcranaBnuBaTh
B3aMMOCBSI3b MEXK]TY
3aKOHAMHU aCTPOMETPUHU U
Ha0II0JTaeMBIMHU
HEBOOPY>KEHHBIM TJ1a30M
JBUKCHUSIMU 3BE3]T U
Connua, JlyHs! Ha
Pa3TUYHBIX
reorpadUueCcKUX MUPOTAX

®OM: cocTaBiieHUE CTPYKTYPHOU CXEMBI
HCKYCCTBEHHOI'O CITyTHHKA 3eMJIU

®OM: npaktuueckas paboTta
«Ocobennoctu amxeHus CoJHIa Ha
Pa3IMYHBIX HIMPOTAX»

PJI 1.2.3. YcranaBnuBaTh
B3aUMOCBA3b MEXKIY
3akoHamu Kemiepa u
JBUKEHUEM ILJIAHET U
Masibix Tes1 B ComHeuyHOU
CUCTEME

®OM: penieHne pa3HOYPOBHEBBIX 3a/1a4 11O
TeMme: «3akoHsl Kenepa u ABM>keHne
HEOECHBIX TeI»

Tema 1.3. CtpoeHue
CoJIHEYHOH CUCTEMBI

PJ1 1.2.4. OnuceiBaTh
0COOEHHOCTH CTPOCHUS
CoJTHEeUHOW CHUCTEMBI U
Bcenennoii, ucnonssys
OCHOBOTIOJIAraronue

®OM: cocTaBiieHnE MEHTAJILHOM KapThl /
rJI0CCapysl OCHOBOIOJIAratoluX MOHATHH,
TEOPHl ¥ 3aKOHOB CTpOeHUs COIHEUHOMN
cuctemsl U BeeneHHoM

2 ®opmupyIoIIIe OLEHOYHBIE MEPONPUATHS (31ech 1 ganee - POM)
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ACTPOHOMUYCCKHUC IMMOHATHA,
TCOPHUHU, 3dKOHBI

PJ11.2.5. ®opmynupoBarhb
OCHOBHBIE TTOJIOKECHUS
COBPEMEHHOM TMIIOTE3BI O
(GhOopMHpPOBAHUU BCEX TEI
ConHe4HOM cUCTEeMBI U3
€IMHOTO Ta30IbLICBOTO
obraka

®OM: cocTaBieHHE CTPYKTYPHOM CXEMBI /
OITIOPHOT'0 KOHCIIEKTa / MEHTAJILHOM KapThI
110 OCHOBHBIM ITOJIOKCHUAM COBpCMCHHOﬁ
runote3sl popmupoBanus Ten CorTHEYHOH
CHUCTCMbI

PJI 1.2.6. CpaBHUBaTH
9BOJIIOIMOHHBIC U3MEHEHHUS,
CTPOCHHUSI TUIAHET U MaJIbIX
Tesl COTHEYHOMN CHUCTEMBI

®OM: mpakTrueckas padora « PuzndecKue
YCJIOBHS Ha TTOBEPXHOCTH TUIAHET 3€MHOM
rpynibl. CpaBHUTEIbHAS XapaKTEPUCTHKA
TIJIaHET

PJ1 1.2.7. Onpenenstsb
BIUSIHHUE JBUKEHUS
aCTEpOUJIOB U KOMET Ha
3emitio

®OM: pernieHne KEHCOB (CUTYaIMOHHBIX
3aJJaHul) / TUCKYCCHS 110 OOBSICHCHHIO
acTEPOUTHO-KOMETHOM OMAaCHOCTH JIJIs
3emn

Pazgen 2

Crtpoenue u 3BoJiionus Beenennoit

Pe3yabrar pa3nena 2

PJI 1.3. XapakTepu3oBaTh (pu3nyecKHe MPOLECCHI, MPOMCXOASIIHE HA
3Be3/[1aX, B 3B€3[IHbIX CHCTEMAaX, B MEKIAJAKTHYECKOI cpejie

Ouenouynoe
MeponpusiTue
pyOexHoro
(TeMaTH4YeCKOro)
KOHTPOJISA

COM?: KontpoabHas padora «CTpoenue u 3osonus Beesiennoii»

Tema

Pezynomamer 06yuenus no
memam no pasoeny 2

Kaxk naanupyemcs npoeepsams docmudicenue
PO: oyenounoe meponpusmue ¢ kpamxum
onucamuem, Kak oHo 6yoem nposoOUmMbvCsl

Tema 2.1 Connrge,
3Be3bI U 3BE3AHbIE
CKOILUICHHS

P/ 1.3.1. Onpenensate
OCHOBHBIE [TapaMeTphbl
I"amakTuk ¥ 3BE30HBIX
CKOIUIEHUH (pa3Mepshl,
COCTaB, TUI U CTPYKTYPY)

®OM: tectupoBanue 1o teme «Ilapamerpsl
["aytakTHK 1 3BE3/THBIX CKOIUICHUI»

®OM: cocTaBieHHE CTPYKTYPHOM CXEMBI /
pucyHka crpoenust Connua

PJ1 1.3.5. Onpenenstsh
Bo3pacT Bcenennoi,
paccTosiHuE JI0 TAJTaKTUKA U
3BE3JHBIX CKOIUJICHUN Ha
OCHOBE 3aKOHa Xa00ia u
nuarpammsl ['epiimmnpyHra -
Paccena

®OM: penieHue 3aa4 Ha oNpeiesIeHue
paccTOsHUM /10 TaJaKTHK

®OM: cocTaBiieHUE CTPYKTYPHOU CXeMbl /
PHUCYHKa 3BOJIIOLMU 3BE3]] 10 JUarpaMmme
I'epmmpysra - Paccena

Tema 2.2. N3yuenue
Bcenennon

PJ1 1.3.2. OOBICHATH CMBICI
MOHATHUH KOCMOJIOTHH,
Bcenennoii, moaenu
Bcenennoii, bompmioro
B3PbIBA, PEIIMKTOBOTO
W3JIYYEHUs, CBETUMOCTH

®OM: yCTHBII ONPOC 110 OCHOBHBIM
MTOHATHUSM

3 Cymmupyrolie oneHoYHbIe MepONpHsTHS (316Ch 1 manee - COM)
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PJ1 1.3.3. OnuceiBath
Ha0JIt0/1aeMbIC SIBJICHUS,
MIPOUCXO/ISTIINE BO
Bcenennoit

@®OM: yCTHBII ONPOC 110 OCHOBHBIM
HOHATHUIM

P/1 1.3.4. XapakrepusoBarb
OCHOBHBIE [TEPUO/IbI
3BoJiroIMU Beenennoi ¢
MOMEHTa HayaJia ee
pacupenus - boapmoro
B3pbIBA

®OM: 3anoaHeHHE TAOIUIBI « DBOTFOIHS
Bcenennoii no Teopuun boiabuioro B3peiBa»

PJ1 1.3.5. Onpenensth
Bo3pacT Bcenennoi,
paccTosiHue 10 TaJaKTUKA U
3BE3IHBIX CKOIUICHUN Ha
OCHOBE 3aKOHa Xab0Ja u
nuarpammsl ['epiimnpysra -
Paccena

®OM: peuieHue 3a1a4 Ha ONpeAeIeHUE
Bo3pacTa Bcenennon

Pa3zgen 3

KocmMmnueckune TeXHOJIOTHH B ACATECJIBbHOCTH Y€JI0BEKA

Pe3yasTar pazgena 3

P/l 2.1. OnuchiBaTh poJib 0Te4eCTBEHHOM H 3apy0e:KHOIl HAYKHU B
OCBOCHHMH U HCIOJIb30BAHMH KOCMHYECKOI0 MPOCTPAHCTBA

P/l 2.2. Onpenensitb BJUsIHME KOCMUYECKHUX TEXHOJIOTHH HA
NPAKTHYECKYIO eTeJbHOCTh YeJ10BeKa H JajIbHelIIee Hay4YHOo-

TCXHHYCCKOC pasBUTHE

Onenounoe
MeponpusiTue
pyOexHoro
(TeMaTu4ecKoro)
KOHTPOJIst

COM: 3amuTa npoexkra (1o TeMam Ha BbIOOP)

Tema

Pezynomamer 06yuenus no
memam no paszoeny 3

Kaxk nnanupyemcs npogepsamo
oocmudcenue PO: oyenounoe
Meponpusamue ¢ Kpamkum ONUCAHUEM,
KaK oHo 6yoem nposooumuscs

Tema 3.1 OcBoeHue u
HCIIOIL30BaHUE
KOCMHYECKOTO
MIPOCTPAHCTBA

PJ1 2.1.1. OnuceiBath
HUCTOPUYECKYIO POJIb
OTEYECTBEHHOW HAYKU B
IIPOLIECCE OCBOEHUS KOCMOCa

P 2.1.2. Onpenensts 3HaUCHUE
COBPEMEHHBIX aCTPOHOMHYECKIX
OTKPBITUN U TEXHOJIOTUH ISt
JTATBHEHIIIETO UCCIIEIOBAHUS
00bekT0B COTHEYHOM CUCTEMBI U
OCBOEHHS KOCMHYECKOTO
MPOCTPAHCTBA

®OM: cocTaBieHHE XPOHOJIOTHYECKON
TabuIbl «J{OCTHXKEHNS 0T€YECTBEHHON
KOCMOHABTHKW» T10 TEME TPOEKTHOTO
3a1aHUs

Tema 3.2
Kocmuueckne
TEXHOJIOTHH B
HAay4YHO-TEXHUYECKOM
pa3BUTUHU

PJ1 2.2.1. XapakTepu3oBaTh
3HAYeHHUE KOCMHUYECKUX
KOMIIJIEKCOB CBSI3H JUIS Pa3BUTHUS
nHPOPMALUOHHO-
TEJIEKOMMYHHKAITMOHHBIX CHCTEM

PJ1 2.2.2. XapakTepn3oBaTh
CHUCTEMBI KOCMHYECKOI0
MOHUTOPUHIA JIJIs1
[IPOTHO3UPOBAHUS TIPUPOTHBIX
KaracTpo®d ¥ KOHTPOJISI YYACTKOB

®OM: 3ammra mIpOMEKYTOUHBIX
PE3yNIbTAaTOB BBINOJIHEHUS TPOEKTHOTO
3a/1aHus
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3eMHOI MOBEPXHOCTH
IIOBBIILIEHHOTO 3KOJIOTHYECKOT0
pHUCKa

PJ1 2.2.3. OnuceiBath poib
KOCMUYECKHX CTaHIIUH IS
IpeOBIBaHMS JTTOIeH Ha
OKOJIO3EMHOH OpOHTE C LEeNbI0
MIPOBEJICHUS HAYYHBIX
WCCIIEIOBAHUN B yCIIOBHSIX
KOCMHYECKOTO TIPOCTPAHCTBA,
MIPOBEICHUS aCTPOHOMUYESCKUX
HaOIIOACHUH 3a TTIOBEPXHOCTHIO U
atMochepolt TIaHEeTH
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Jucuunnuxa

CrienmansHOCTB / ipodeccus

TEXHOJIOTNHYECKASA KAPTA 1

AcTtpoHOMUS

21.02.05 3eMenbHO-UMYILLIECTBEHHBIE OTHOIIECHHUS

Tema 3anaTus

3akonbl Kemepa. Onpenenenue pacctosiHuil U pa3mMepoB Tesl B COTHEUHOHN CUCTEME.
['opu30HTAIBHBIN APAIUIAKC

Coneprxanue TeMbl

3axonbl Kerepa. Onpeznenenue paccTossHUN U pa3mepoB Tell B COIIHEUHON CUCTEME.
["opHr30HTaNBHBIN MApATIIAKC

Turm 3adsaTus

KoMOuHMpoBaHHOE 3aHATHE

®opMbI OpraHu3alKi YIYeOHOU IeATeTbHOCTH

[TpumeHeHne 3HaHWUH, yMEHUH, CLIOCOOOB IESTETLHOCTH B yUE€OHOM 1 MPAKTHIECKOM
JESTEIIbHOCTH

Neo ILnanupyemble Tunsi
JlesiTeJIbHOCTH JlesiTeILHOCTH
JTanbl 3aHATHS o0pa3oBaTejibHbIE OLIEHOYHBIX
npenogaBarTeist CTYACHTOB .
pe3yJabTaThl MepPONnpUATHH
IloaroroBHUTEIbHBIN ITAI
1 | Opranmsaumonnbiii | yyyreny, npusercrsyer yuammxcs. | Yuaruecs IpUBETCTBYIOT yauTens. CIyaroT
MOMEHT - B wu3y4eHWM HOBOIO | YYHUTEIS.
MaTepuana BaM MOMOTYT 3HaHWUS,
MOJIyYEeHHBbIE HA TPEABIIYIINAX
YpOKax. IToBTOpHM
TEOPETHUECKHI MaTepuall
2 | Aktyanauzanus -B d4em oriauumMe cucTeMbI VYyamuecs 0TBE4ar0T Ha BOIPOCHI. -3HaTh OTJINYHE OpOHTAJIBHBIN
3HaHMI Konepanka  or  cucTeMsl cuctemsl KonepHrka ot | onpoc
ITTonemes? cuctemsl [ITonemes
- Jlaiite onpeelieHue -hopMyIHpOBaTH
CUHOJUYECKOT O nepuosa onpeaeNeHUs

oOpalieHusi IUIAHETHl  BOKPYT
Comnnra.

- Jlalite ompeneneHne 3BE3THOTO
nepuoja oOpalieHusi IJIAHETHI
Bokpyr Comama. IlomBogur
(GOpMYJIMPOBAHUIO TEMbI U Ik

ypoKa.

CUHOJMYECKOTO U
3BE3/IHOTO TIEPHO/IOB
oOpalieHus miaHeT
(OK 2, OK 4)

19




- CueMm IIPEACTOUT ITO3HAKOMUTLCSA

Ha ypoke?
- Kakue menn Mbl MOXEM Iepen
coOoi IIOCTaBHTh, YTOOBI

PacKpbITh 3Ty TeMy?

IMoctanoBka menu | - B Tpynax, kakux BbLAaomuxcd | YTOYHSIOT Liedb ypoka ¢ yuyeToM ckazanHoro, | OK 1, OK 2, OK 4 OpOoHTAIBHBIN
YPOKa, COCTABJIEHHE | YYCHBIX, noiy4uiaa | GOpMyJIUPYIOT 3a7auH, 3Talbl padOTHI HA o1poc
1J1IaHa padoThl HNOATBEP)KICHUE M PAa3BUTHE | YPOKE
TeJIMOIEHTPUYECKass  cHCTeMa
Mupa?
- Kakue OTKpBITHSL B TOIB3Y
TETMOUEHTPUYECKOU  CHUCTEMBI
Konepuuka cpaenan Tamuneo
INamuneit c MTOMOILBIO
Teseckona’?
B 4em cocrour 3acimyra
Horanna Kennepa?
[Ipeanonoxure, 0 4eM NOUAET
ceroiiHs peub Ha ypoke? Kakosa
LeJb HalIero ypoka?
[Ipeanaraet yTOUHUTD LETb YPOKa
C YYETOM CKa3aHHOTO,
chopMyIMPOBaTh 3a/1a4H,
KOTOpbIE HEOOXOJMMO BBIIOIHUTD
JUISL JOCTHKEHUS 1IN
OcHoBHOI1 3TaN
O0ObsicHeHHE HOBOI VYyamuecs caymaroT yuuTess. - (hopmynpoBath becena

TEMBbI

Actponomus konua X VI Beka
OTMEYAET CTOJIKHOBEHHE JIBYX
Mojieneii Hamre CoJIHeUHOM
CHUCTEMBI: T€OLEHTpUYECKast
cucrema Iltonemes — rue
IIEHTPOM BpAITICHUS BCEX
00BEKTOB SIBISIETCS 3eMIIs, U
reJIUOLICHTPUYECKasi CUCTEMA
Komepuuka — rme ComnHiie
SIBJISICTCSI IICHTPATHLHBIM TEJIOM
U xotst Kornepuuk ObL1 Onike K
UCTHUHHON npupoae ConHeuHoN

3akoHbI Kemepa
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CHCTEMEI, ero paboTa umena
HepocTaTKH. OCHOBHBIM U3 3THUX
HEIOCTaTKOB ABJSIOCH
YTBEP)KICHUE, YTO MIAHETHI
Bparfarorcst Bokpyr CoHIa no
KpyroBeiM opoutam. C yueToMm
atoro, Mojenbs KonepHuka
MIPAKTUYECKU HACTOJIBKO )K€ HE
COTJIaCOBBIBAJIACH C
HaOJIIOEHUSIMH, KaK M CHCTEMa
ITtonemes. ITonbCckuit acTpoHOM
CTPEMMUJICS UCIIPABUThH JaHHOE
pacxoxaeHue Ipyu IOMOIIN
JOIOJTHUTENBHOTO ABHKECHUS
TUTAHETHI [0 KPYTY, UEHTP
KOTOPOTO YK€ JABUTAJICA BOKPYT
Comana — sounukin. OmgHako,
pacxoxaeHus B OOJNbIIeH CBOCH
YacTH He ObLIN YCTPaHCHBI.

B nauane XVII Bexa HeMenKuii
actponoM Horann Kennep, uzyuas
cuctemy Huxonas Konephuka, a
TaK)Ke aHATN3UPYS Pe3yIbTaThl
ACTPOHOMHUYECKUX HaOIr0NeHUH
naryanuHa Tuxo bpare, BeiBeln
OCHOBHBIE 3aKOHBI OTHOCUTEIHHO
IBWKeHUs rianet. OHu ObUTH
Ha3BaHbl Kak Tpu 3akoHa Keriepa.
[IpenonaBaresns GopMyIupyer
MOHATHS JJIJIMIICA, €0 OCHOBHBIX
ToYeK 1 HopMyI, GOpMyIUpyeT
Tpu 3akoHa Kepiiepa

VYuyamuecs, UICHOJIb3ys PUCYHOK,
AHAJM3UPYIOT CIIOCO0 MOCTPOCHUS JILTUIICA.
BBopstcs ero aneMeHThl — Majiasi MoJIyoCh,
00JIBIIAs TIOTYOCh, A TAKXKE XapaKTePHUCTHKA
— 3KCUEeHTpUcHuTeT. PaccmaTpuBaeTcs
YaCTHBIN CITy4dail 3JIIUIICa — OKPYKHOCTb.
PaccmarpuBaeTcs nonsitue
«aCTpOHOMMYECKAS €IUHULIAY.

VY4armuecs 3aHOCAT B Ta0IHUILy GOPMYITUPOBKH
3aKOHOB, JIOTIOJIHSISL UX TPpaUiecKom
MHTEpIpEeTAIHeH.

IlepBuunoe
3aKpenvIeHHe

YauTens npearaet 1Jis
perieHus 3a7a49u (Ha KapTodKax):
1. Ha pucynke ykaxure
TOUYKU OpPOUTEI, B
KOTOPBIX:
a) CKOPOCTD IIAHETHI
MaKCHMaJbHa; 0)

CaMOCTOATENIBHOE PEIIEHUE YHALTUMUCS
3amad Nel, 2 ¢ BO3MOXHOCTBIO 00CYKIEHUS
B Iapax.

3anauy Ne3 oJIMH yYEHUK pelIaeT y JOCKH.

[IpumeHsTh H3yyeHHOE
ydeOHoe coJepKaHue
MIPY PELICHUH 3a1a4
OK 2,0K4

NuaauBuyansHO
— IpynmnoBas
pabora
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HOTEHIMAIbHAsT YHEPT U

MaKCHUMaJbHa;

B) KHHETHYECKast SHEPTUS

MHHHMaJIbHa.
2.Kak nu3MeHseTCs1 CKOpPOCTh
JlyHbI IpU €€ IBMXKSHUH OT
TIepurest K arorero?
3.0mpenenure nepuom
oOpalieHus acteponaa
Benopyccus, ecnu 6onbiias
MOJTyOCh ero opOuTHI a = 2,40
a.e.

B xone pemenus 3anaun Ne3

BBOJIUTCS

HOHATHE«ACTPOHOMHUYECKAs

CIUHUIIAY.

MoTtuBanus

MoTuBUpyeT MPEACTOALLYIO
JIESTENIbHOCTh 00YYaIOIIIXCSI:
3HaHue 3akoHOB Kemiepa
MIO3BOJISIET ONPEACIUTh
paccTosiHue /10 HeOECHBIX Tell
,JIEPUO]T X OOpalIeHHs U Maccy.
3Has pacCTOSHUS, MOKHO
TOBOPHTH O MPHUPOJIC HEOSCHBIX
Tel:

- OIIPEIEIIATh pa3Mephl HE TOIBKO
CoJIHEUHOH CHCTEMBI, HO U
0O0IBIINX 00BEKTOB: I aTaKTHK,
BUIMMOM YacTH BcelleHHOM;

- B OIIPEZICIIEHHON Mepe MOKHO
obecrneunTh 6€30MaCHOCTh
OKPYKaroIIEero NpoCTpaHCTBa
3emin,

- OTCIIE)XHUBATh MPHUOIKEHNE
KPYITHBIX aCTEPOU/IOB;

- POBOJIUTDH PACUETHI JIJIS TTOJICTOB
KOCMHYECKHX allapaToB.

Kak BBI 1ymMaeTte, a CyIiecTByIOT
JpyTrHe METO bl OrpedesieHus

VYuyamyecs CITyIaloT yYuTesst, OTBEYatoT Ha
BOIIPOCHI

OK 2, OK 4

becena
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paccmosiHul U JIuHeUHbIX
pasmepos mesn?

7 | CamocrositesibHasi | [lepBbie cBeaeHHS 00 Meron Cyre Popuyaa Ezjg’p““";:;:‘:“ﬂ -bopmynupoBaTh CamocrosTenbHas
pabora ¢ OTIpeIeTICHIH Pa3MePOB 3eMITH TOpH3OHTALHOTO ompezeneHus TEePMUHOB | paboTa
Y4eOHMKOM OTHOCSTCS K paboTam [ — Y TIOHATUI §

Oparocena. Tasepmon «TOPHU30HTAIILHBIN
Bompoc: Ko takoit Dpatochen? oKkaumn Mapajiakcy, «yriIoBbIC
I'pedeckuii yueHbIi, K1 B Z;;g;f;" pasMepbl 00BEKTaR;
Erunre. (276-194 r no u.3.) TpuaHry AIHI -TIOSICHATH CYIHOCTb
Dmnupuueckuti memoo - cnocob METO/Ia OIpeeIICHUS
HAYYHO20 NOSHAHUS OKPYJCarowel paccTosiHui 1o
PeanbHOCmU ONbIMHLIM NYMEM. napaijiakcaM CBETUII,
Hcnone3ys marepuan naparpaga PaaAMONIOKAIIMOHHOTO
13, m. 1, 3amonHATE TAONHITY. METOJIa ¥ METOIa
Pabotaem camocToATENBHO. JIa3epHOH JIoKauuu
OK1,0K2,0K4

8 | 3akpemieHue Kaxue u3mepenus, BoIoIHEHHbIE | Pemmaror B TeTpaasx u 1 y4eHHK y TOCKH -IIPUMEHSTh CYLIHOCTb OpOHTAIBHBIN
H3y4€eHHOI' 0 Ha 3eMJie, CBUACTEIHCTBYIOT O €€ METOAA ONpeeCHHS o1poc
MaTepuaJia cxKaTUu? paccTosiHU 110 CamocrosiTenbHast

Kakum metonmom onpenensercs napajulakcaM CBETHII pabora
paccrosiHue 10 OpKaimmx IIPY PELICHUH 3a1a4
IUTaHET B HAcCTOsIIIee Bpems? - COIIOCTABIIATH CBOE
3agaya: pelIeHre C 3TAJIOHOM
Uepes CKOJIBKO BpeMEHHU JUTSL CaMOTIPOBEPKH.
BoOOpakaeMbIii HaOIrOAATENb OK 1,0K 2, 0K 3, 0K 4
3a(h)UKCUPYET CONMHEUHYIO
Benbiky Ha FOmurepe. Ecnu Ha
3emJie ee 3auUKCHpOBAIIN Yepe
8,3 MHH T1OCJIe TTIOSIBIICHHS.
3akII0unTebHBIH 3TN
9 | Peduaexcus [Ipennaraer obpatuTbes K AHanM3MpyIOT, BCTYNAOT B AHAJIOT C OK3,0K2,0K 1 ®poHTANBHBIN
3aJa4aM ypokKa, 1aTh OTBET O mpernoaBareneM oIpoc
JOCTIDKEHHH TIeTTH ypOKa
10 | domamnee 3ananue | [Ipeanaraer nomamrHee 3agaHue. 3anuchIBAIOT JOMAIIIHEE 3aJaHNe [IpuMeHsTh n3yueHHOE

KomMMmenTupyer ycinosust
YCHENIHOTO BHITIOTHEHUS 3aaHH

y4eOHOe coJiepiKaHue
TIPY PEIIEHUH 33044
OK3,0K2,0K 1
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Jucuunnuxa

CrienmansHOCTB / Ipodeccus

TEXHOJIOT'HYECKAS KAPTA 2

AcTtpoHOoMUS

21.02.05 3eMenbHO-UMYIIECTBEHHBIE OTHOIICHUS

Tema 3anaTus

I/IsyquI/Ie 3BC3JHOTO HeOa ¢ IIOMOIIBIO HO,Z[BPI)KHOﬁ KapThbl

ConepxaHue TEMbI

[ToxgBrkHas kapTa 3BE3THOTO Heba, CO3BE3IMS, PACIIOJIOKEHHUS CO3BE3A1il HA HEOECHOM CBOJIE,
JIMHUSI TOPU30HTA, IKBATOPUAIbHBIC KOOPAUHATHI CBETHUIIL.

Tum 3anaTus

[IpakTrueckoe 3aHsATHE (IpaKTHYECKas padboTa)

®opMbI OpraHu3alK YIYEOHOU IeATeTbHOCTH

[TpumeHeHne 3HaHUH, yMEHUH, CIOCOOOB IESATEILHOCTH B yUEOHOM 1 MPAKTHIECKOM

JIEATEIIbHOCTH
JlesiTe ILHOCTH JlesiTeJIbHOCTH Iliianupyemsbie THnbI OLEHOYHBIX
Tanbl 3aHATHS .
npenojaBareJis CTYJI€HTOB o0pa3oBaTe/ibHbIE Pe3yJabTaThl MepOonpHUATHI

IloaroroBUTEABLHBIH dTAI

1 | Opranu3auMoHHbIH
MOMEHT

Vuurens NPUBCTCTBYCT yUallIUXCH.

BaM IOMOI'YT 3HaHUA, NOJYYCHHBIC Ha

-B HU3YyUCHHUU HOBOI'0 MaTcpuajia

Yuanuecs IpUBETCTBYIOT
yuurenst. CaymaioT
yauTeNs.

npenplaymux — ypokax.  IloBropum
TEOPETUUECKUI MaTepual
2 | Axryaausauusi 3Hanuii | 1. [lpoomur  mposepky  3Hanuii | 1. OrBeuator Ha | BocniponsBoauts VY CcTHO OTBEYarOT Ha
OCHOBHBIX IOHSTHH: «CO3BE3/UEN, BOTIPOCHI OTIpE/ICIICHHS/ TIOHSATHSI: BOIIPOCHI
«IKIIMIITHKA», «JIUHUAS TOPU30HTA», 2. Tlomy4aroT JIOCTYN K | - CO3BE3/IHE;
«HEOeCHBIH MepHIuaH», «TOYKH OpaKTUICCKOU - TOYKa 3CHUTA,
BECEHHEro - OCEHHEro pabote - IJIOCKOCTh TOPU30HTA;
. -1 HHAsl JIMHUS;
PaBHOJEHCTBHI», «TpsAMoe Oy ACHHAS JIAHIT,
- CEBEPHBIN/I0KHBIN TOJTIOCH MUPA;
BOCXOXKJIEHHE), «CKIIOHEHHUE)
- IPSIMOE BOCXO0KJICHHUE;
2. OcymiecTBisieT JIOTTYCK
p - CKJIOHEHHE
(6] yqa}OHII/IXCf[ K BBIITOJTHCHUIO OK 3, OK 2, OK 1
MPAKTHYECKOM paboTsI
3 | MHcTpyKTa)K no | O0bsACHSET OCHOBHBIE NpaBuia padotel. | 1. YuacTtBytor B | 1. ®opmynupoBaTh LIENb @poHTaIBHBIN OIIPOC
BBINOJIHEHUIO Kputepun oneHkH. 00CyX/IeHIH LeNH | IUIAHUPYEMOM MPAaKTUIECKON paboThI
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NPaKTHYeCKOi padoTsl, 3a7a4 | 10 U3yYEHHUIO OCHOBHBIX 3JIEMEHTOB
padoTsI BBIIIOJIHEHNUS [IK3H;
MpakTH4IeCKO# paboTsl | 2. OOBICHATH MpaBHiia pabOTHI C
2. 3anomuHarotr npaeuia | [IK3H;
pabothl ¢ nmoaBmwxHOH | 3. MHTEpnpeTnpoBarh npaBuiia
KapTou 3Be3aHoro | padorsl ¢ [IK3H k 3apanusm
Heba npaktrdeckoi padoTsl (OK 2)
OcHoBHOl 3TaN
Brinosnenue CormpoBoxkaaeT Bomonaenne | Mcenons3ys [TK3H: 1. Haxomuts Ha IIK3H co3Be3mus. | Tabmuris k
NPaKTHYeCKOH 00yYaromuMucs TPakTHUECKOW padoThl | MUCBMEHHO OTBEYAIOT 2. OOBACHATDH 3aJIaHUSAM
padoTsI B rpymnmnax Ha BOIPOCHI 3a1aHH#H BUAMMOCTE/HEBUIUMOCTD
MPaKTUYECKOHU PabOTHI. CO3BE3IHiL.
3. BbIBIATH HAMITYYIINE YCIOBHS
BHUJIUMOCTH CO3BE3IUN.
4. Ompenensitsb KOOPJIUHATHI
CBETHIL.
OK1,0K2,0K3,0K4
3amura KoncynsTpyer oOydaromuxcs no AHanu3upyIoT DopMynMpoOBaTh ACTPOHOMUUYECKUM | Y CTHBIN OIPOC IO
NPaKTHYECKOH BOIIPOCAM HHTEPIIPETAlUN PE3YJILTATOB | PE3yIbTaThl CMBICJ MOJIyYCHHBIX PE3YJILTaTOB BOIIpOcaM
paboTebI MPaKTUYECKOH PabOTHI MPAaKTU4YECKOH PabOTHI OK 1,0K2,0K 3, OK 4 HMHTEpHpeTauuu
IIpoBoAXT OLIEHKY Ha OCHOBE MOJTyYE€HHBIX
NPEJIOKEHHBIX KPUTEPHEB. pe3yabTaTOB
3aK/JII0YuTeNbHBIN ITAN
Pedaexcus IIpenmnaraer oOpaTUTHCS K TUTaHY OTBe4aroT Ha BOTMPOCHI, 1. OObscHaTh u3MeHeHune Buna | OpoHTANBHBIN OMIPOC
paboThl, TPOAHATU3UPOBATE, B KAKOH OIIEHHBAIOT 3BE3JTHOTO HeOa B TEUEHHE CYTOK.
Mepe BBIIOJIHEHBI 331241 MPAKTHYECKON | MPaBHIBHOCTD 2. OrmpenensiTh 3KBaTOPUAIBHBIE U
paboTHI. MOJTyYEHHBIX TOPH30HTAIbHbIE KOOPIMHATHI IO
ITogBOIUT UTOTM IPAKTUYECKOM pe3yJIbTaTOB KapTe 3Be3]JHOTr0 Heba

paboThL

BricTaBisier oLeHKH 00ydJaromumcst 1o
KPUTEPHSM OICHUBAHUSI TPAKTUICCKUX
pabort

JlomaiHee 3ananue

IIpennaraer nomairHee 3aJaHue.
KommeHnTHpyEeT yCa0BUs yCIIEIIHOTO
BBIIIOJIHEHHUS 3a/1aHUS

3anmmMChIBalOT JOMAIIHEC
3aJaHHuC

[IpumensTh H3yueHHOE yueOHOe
coJiep>KaHue MPH BBHITTOTHEHUH
JIOMAILIHET0 3aJaHus
OK3,0K2,0K 1
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MUHMHUCTEPCTEBEO [IPOCBEIEHMUH
POCCHHCKOHWA @EAEPAILMUH

denepancHOe rocyIapeTEeHHOS BXHeTEOS 00paz0BaATeNEHOE VIPEXIeHEe
IOMONMHEHTENEHOTO TpodeccHoONATEHOTO 0bpazoBaHEs

g, VHCTUTYT PABBUTHA
g [IPOPECCUOHAJIBHOTO
¢ OBPA3OBAHUA

®OH[1 OLIEHOYHbIX CPE[ICTB

no obueobpasoBatensHON gucuUnanHe KACTPOHOMUAY

CrnennanbHoctb: 21.02.05 3emesibHO-UMYIeCTBEHHbIE OTHOLIECHUSI

ABtop: CeBanésa E. A.
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YACTb 1. MATEPHUAJIBI U1 TEKYIIEI'O KOHTPOJIA

1.1. IIpakTuueckasi padora

“HN3y4eHue 3Be3JHOT0 HeOa C MOMOIIBIO MOABHKHOM KapThI”
eab padoThl: U3yUYeHHE BO3MOXKHOCTEH UCITOIB30BaHUS MTOABMKHON KapThl IPU U3YYCHUHU

3BE3THOTO Heoa.
Oo6opynoBanue: [lonpmxHas kapra 3Be34H0T0 HeOa; CIIpaBOYHMK JIFOOUTENIS aCTPOHOMUMU;
Maubrii 3BE3HBIN aTiac A.A. Muxainosa; KaJIbKYyJATOP.
Teopus.

[ToxasmxHas kapta 3Be3gHoro HeOa (IIK3H) cimyxut mocobuem st 00111ei OpUeHTUPOBKHU
no HeOy W, B YaCTHOCTH, ISl OMpEACNICHUS PACIOJOKEHHUS CO3BE3AUN OTHOCHUTEIHHO
WCTUHHOTO ropr3oHTa. Ha kapTe n300pakeHbl ceTka HeOSCHBIX SKBATOPHUAIILHBIX KOOPUHAT

U HauboJee ApKHUE 3BE€3/1bI OCHOBHBIX CO3BE3/MM.
Kapra coctaBnena B npoekuuu akajg. A.A. Muxaiinosa, B KOTOpoil HeOeCHbIE Mmapasienn
U300PKAIOTCS KOHILIEHTPUYECKUMH OKPYKXHOCTSIMH, @ KpPYI'M CKJIOHEHHS — Jy4aMH,

BBIXO/IAIIIMMU U3 CEBEPHOTIO MOJII0CA MHUPA, PACTIOJIOKEHHOTO B LIEHTPE KapThl. PA0M ¢ HUM
HAXOIMTCS TUIaBHas 3Besna & cossesmus Manas Menseauia, HasblBaeMast [TonsipHoit
3Be3noit. Kpyru ckimonenus mposenensl uepes 30° (2%) u onudpoBaHbl B 4acax Mo OJHOM U3
HEOECHBIX Mapasuiesield, BOJMMU3M BHYTpeHHEro oopesa kapTol. HeOecHblit 3KkBaTOp M TpHU
HeOEeCHBIX Mapasuienu ¢ uHTepBajgamu B 30° onudpoBaHbl B TOYKaX MX MEPECEUCHUS C
HavaJIbHBEIM KpyroM ckiaoHenus (@=0") u ¢ mnameTpaibHO IPOTHBOIOIOKHEIM EMY KPYTOM
cknonenus (@=12"). OuupoBKa KPyroB CKIOHEHHS M HEOECHBIX Mapajuieseil MO3BOJISET
rpy0o0  OIEHMBaTh 3HAUEHUS  OKBAaTOPHAIBHBIX  KOOPAWHAT HEOECHBIX  CBETHIIL.
(TOuka BECEHHEro paBHOJCHCTBUSA: Y DKCUCHTPUUECKUNA OBaJl, TEePECeKalomuiics ¢
HEOECHBIM HKBATOPOM B JBYX JMAMETPAIHHO MPOTHUBOIOJIOXKHBIX TOYKaX, M300paxaeT
SKIUNTUKY. ToukH nepecedeHuss HEOECHOT0 AKBATOPa C IKJIMUITUKOM, Ha3bIBAEMbIE TOUKAMU
PaBHOJECHCTBHIL, 0603HauatoTes 3HakaMu @=0" | @=0" (touka OCeHHEro paBHOJCHCTBHUSA:S)
" @=0"’ @=0" )

OO6nacTh KapThl, 3aK/IOUYEHHAs BHYTPU HEOECHOTO JKBATOPA, MPEICTABISET CEBEPHYIO
HeOecHyl0 Tmonycdepy; ocCTalbHas 4YacTh KapThl HM300pakaeT TMOSC FOKHONW HEOECHOM
nosrycepbl, 3aKIIOYCHHBI MEXIy HEOSCHBIM HKBATOPOM W HEOECHOW Mapajienbio CO
cxionennem @=-45"  HebecHble nmapamieln I0KHOM HeGeCHOH chepbl H300paKaroTcs Ha
KapTe OKPYKHOCTSMH OOJBIIETO paanyca, HeXenn HeOecHbId 3kBatop. [losTomy
MU300pKEHUS CO3BE3IMM I0)KHOM TOTyc(hephl pacTSHYThI, U UX BUJl HECKOJIBKO OTINYACTCS

OT IIPUBBIYHOTO BHUJA TeX xe CO3BE3IUN Ha Heoe.
[To HapyxHOMY OOpe3y KapThl, Ha3pIBAEMOMY JIUMOOM JaT, HAaHECEHBI KaJCHIapHBIC
yucna 51 Ha3BaHUA MeCSLEB roza.

Hakumamnoit kpyr, npuiaraeMblii K KapTe, MO3BOJIIET yCTAHOBUTH BUJI 3BE€3/THOTO Heba 1St
J1000r0 BPEMEHHU CYTOK MPOU3BOJILHOTO JHS Toja. JIist 3Tol 1eau BHEIIHUN oOpe3 Kpyra,
HAa3bIBAEMBIN YaCOBBIM JIUMOOM, pa3jielieH Ha 24 daca, o 4ucily 4yacoB B cyTkax. lltpuxu
Ha YacOBOM JIMMOE HaHeceHbl uepe3 Kaxkable 10 munHyT. YacoBoit nuMO orudpoBaH B
CHUCTEME MECTHOTO CPEIHEr0 COJIHEUHOT'O0 BPEMEHH, U ATO OOCTOATENIBCTBO JOJKHO
YUYUTBIBATHCS npu N0JIb30BAHUH [TK3H.

B HaknagHOM Kpyre MMEETCsl OBaJbHBIM BBIPE3, MOJOKEHUE KOTOPOrO OIMPEAEISIETCS
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reorpaguyeckoil mupoToi Mecta HabmoaeHus. OH BbIpe3aeTcsi Mo TOMY OBally (M3 yucia
HAaYepUEHHBIX HA HAKIATHOM KpyTe), KOTOPHIA onudpoBaH 3HAYCHHEM reorpadudecKon
MIMPOTHI, OMM3KOM K reorpaduueckoil mmpoTe Mecta HaOmoaeHus. KOHTyp OBaibHOTO
BbIpe3a M300pakaeT WMCTUHHBIA WM MaTeMaTHYECKUW TOPU30HT, U Ha HEM HAaHECCHBI
Ha3BaHUS YETHIPEX €ro IIaBHBIX TOYEK — TOYEK IOra, 3araja, CeBepa M BOCTOKA. Mexnmy
ToukaMu fora u cesepa mosiesHo Ha [IK3H HatsHyTh HUTH, M300pakaroNIyt0o HEOCCHBIN
MEpUJIMaH, TO €CTh OOJBINON Kpyr HeOecHON cdephl, MPOXOASIIIUN Yepe3 MOJ0C MHUpa U
36HUT M TMEPECEKAIOIIMICSI C HCTUHHBIM TOPU30HTOM B TOYKax CEeBepa U Iora.

[TonoxeHnue 3eHMTAa HAa HUTH ONPENEISAETCSs TOUYKOW ee mepeceueHus ¢ HeOeCHOMU
napamienso, ckiaoHeHne < koTopoil paBHsieTcss reorpaduyeckoil  muUpoTe ®\ccra
nabmonenns (@—®). B uacTHOCTH, €CTM OBaJ B HAKJIAJIHOM KPyre KapThl BHIPE3aH IS
muporsr ®=+56" 1o HyxHO HaMeTHTh Ha KapTe HebecHylo mapamwiens ¢ @=+56" g
OTMETHUTh Ha HUTH Ty TOUYKY €€ IIEPECEUEHUs C ITOM HEOECHOM Mapasuiesblo, KOTopas JIEKUT
BOJIM3HU LIeHTpa BBIpE3a.

VY oBanpHOTO BbIpE3a (TOPU30HTA) HAKIIAITHOTO Kpyra IIpoCcTaBlieHa OLU(pOBKa B rpaaycax
— TUMO a3uMyTOB, MO KOTOPOMY MOKHO TNPHUOMKEHHO OIEHHUBATh a3MMYThl HEOECHBIX
CBETHUJL.

[TogBuxkHas KapTa 3Be3IHOrO0 HeOa TMO3BOJIAET MNPUOIIKEHHO pemaTh psija 3aaad
PaKTUYECKON aCTPOHOMMUH.

Tak, ana omnpeneneHuss Buaa  3BE3JHOr0 Heba B HEKOTOPBHIA ~ MOMEHT
BpeMenr 7 3amaHHoro maHs roga (martel) 7, HYXHO HAaJIOXKHTh HAKIAIHOM Kpyr
KOHIIEHTPUYHO Ha 3BE3JHYI0 KapTy TakuM o0Opa3oM, 4YTOOBbl IITPUX YACOBOTO JIMMOA,
YKa3bIBAIOIIMK JaHHBIA MOMEHT BPEMEHH T’ coBman co IITPUXOM 3amaHHOi matel 7, a
HeOeCHBI MepuauaH (HUTH) - BCErJla MPOXOJUI Yepe3 CEeBEpHBIN moitoc mupa. Torma B
ACUMMETPHYHO pACIIOI0KEHHOM OBAJIBHOM BBIPE3€ OKaXXyTCA T€ 3BE3Jbl, KOTOpPHIE B
3aJlaHHBIA MOMEHT BpeMeHHM / BMIHBI HaJ TOPH30HTOM. 3BE3MbI, HAXOIAIIMECS HAaJ
TOPU30HTOM (U, CJIEIOBATEIHHO, HEJOCTYITHBIE HAOIIOECHUSIM), OYAYT 3aKPhITHI HAKJIATHBIM
kpyrom. Han cepeanHoil OBaJIbHOTO BbIp€3a paclojararoTcsl CO3BE3AMS, HAXOIALIUECS
BOMM3K 3eHuTa. [lo HampaBiIeHUSM OT 3€HUTA K pa3HbIM TOYKaM HCTHHHOTO TOPU30HTA
MO>XHO yCTaHOBHUTH 00JIacCTM HEOOCBO/A, B KOTOPHIX HAXOMSTCS T€ WU MHBIC CO3BE3IUS
(roKHas, CeBEpO-BOCTOYHASI, FOr0-3araHas 00JaacTh U T.1.). [I[pu opueHTUPOBOYHOMN OLIEHKE
JOMYCTUMO J€IUTh HEOOCBOJ Ha YEThIpE 00JIACTU — BOCTOUYHYIO, FOKHYIO, 3alafHYI0 U
CEBEpHYI0, IPUUEM IpaHUIIAMU ATUX 00JIaCTE! SBIISIIOTCS HAMPABJIEHUS OT 3€HUTA HAa TOUYKU
CEBEpPO-BOCTOKA, IOr0-BOCTOKA, IOro-3amaja M CeBepo-3amaja, JeKallue Ha HCTUHHOM
TOPU30HTE.

Cseruina, KOTOpBIE OKaXKYTCA HA HUTH, IIPOXOJAT B JAaHHBI MOMEHT BpeMeHu / uepes
HeOecHbI MepuauaH (KyJIbMUHUPYIOT). B BepXHeW KyJbMHUHAIUU, TO €CTh K IOTY OT
CEBEPHOT0 MOJIF0Ca MUPA, HAXOJSATCS T€ CBETHIIA, KOTOPBIE PaclonaraloTcsi Ha HUTU MEX]TY
CEBEpPHBIM IMOJIOCOM MHpa M TOYKOM tora. OJHM U3 HUX MPOXOAAT yepe3 HeOEeCHBIN
MEpHU/IMaH K 0Ty OT 3€HHUTa (MEXIy 36HUTOM U TOYKOM I0ra), APyrue — K CEBepy OT 3€HUTA
(Mexnmy 3€HUTOM 51 CEBEPHBIM MOJIFOCOM MUpa).

Te cBeTmsia, KOTOPBIE PACIONATAIOTCS HA HUTU MEXKIY CEBEPHBIM IOJIIOCOM MHpA H
TOYKOW ceBepa (a TakKe IO Hel), HaXOMATCS B JaHHBIM MOMEHT BPeMEHU / B HIDKHEMN
KyJIbMUHAIMA U TPOXOSAT HEOECHBIM MEpPUIMaH K CEBEpPY OT CEBEPHOTO IOJI0Ca MHUPA.
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Co3Be3ausi, BOCXOISIINE B 3aJaHHBII MOMEHT BPEMEHH HAJl TOPU30OHTOM WJIH 3aXO/SIINE
3a TOPHU30HT, CJIEIYET MCKaTh COOTBETCTBEHHO HAa BOCTOYHOW WJIM 3amajHOW MOJIOBUHE
MCTUHHOTO TOpU30HTA. BOCTOUHOI MOJOBUHOM SIBJSIETCSA Jyra MCTUHHOTO TOPU30HTA OT
TOYKU CEBEpa, 4epe3 TOUKY BOCTOKA, JO TOYKH Iora. 3amaJHOi MOJIOBUHOW SIBISIETCA JIyra
UCTUHHOTO TOPU3OHTAa OT TOYKM IOra, Yepe3 TOUKy 3amajaa, JI0 TOYKH CEBepa.

[To mogBWXHOW KapTe 3BE3MHOTO HeOa MOXKHO MPUONM3UTENBHO yKa3aTh J€Hb TOJa
(maty) 77, B KOTOpBI TO WM MHOE CBETHUJIO BOCXOJAUT, KYyJIbMHUHHPYET WM 3aXOJUT B
3aJaHHBIA MOMEHT BpeMeHnu / CcyTok. B 3TOM ciydae, mOBOpauMBas HaKIAgHOW KPYT,
YCTaHABJIMBAIOT €r0 Ha KapTe TaK, YTOObI BLIOPAHHOE CBETUJIO 3aHSUIO 3a/IaHHOE MOJI0KEHUE
(BocXoJ1, KyJIbMUHALIHS, 3aX0/). Toraa mrprux 4acoBoro JimmoOa, 0003HAYaIOMUKA 33 TaHHBIA

MOMEHT  BpeMeHH !, coBmamaeT ¢  MCKOMBIM  gdeM /7 ma  jmmbe  gar.
AHaornyHo, 1O 3agaHHON mare 7 MOXKHO OmpeaeIuTh NPUOIMKEHHBIE MOMCHTBI
BpPEMEHU cyrok 7' uHTEpecyromux SIBJICHU (oOpaTHas 3a/aya).

MHorue 3Be3/1bl B MOMEHT HHJKHEN KyJIbMUHALIMKA OKA3bIBAIOTCS O] TOPU30HTOM, U HX
3aKpbIBAET HAKJIAAHOM KPyr KapTel. B oToM ciydae mns onpenenenus 7 u 7' naknagHoii
Kpyr' M3 CBOETr0 HOPMaJbHOIO0, CAMMETPUYHOIO TOJIOKEHUSI CABHUIaeTCsl B HAIPABICHHUU
HEBUJIMMOM 3BE3/IbI JI0 €€ MOSABJICHHUS B TOuyke ceBepa. Huth (HeOecHBI MepuuaH)
MPOBOAMUTCSL YEpe3 ATy 3BE3/ly U CEBEPHBINA IMOJIOC MUPa M 3aT€M BECh HAKJIAIHON Kpyr
aKKypaTHO CABUTAETCA BIOJIb HUTH B OOpaTHOM HaIpaBJICHUHU, B CTOPOHY TOYKH IOra, 10
MPEKHET0 KOHIEHTPUYHOTO PACIOJOXKEeHUS (JaHHAs 3Be3da OMATh OKAKETCS o
TOPU30HTOM), M YK€ IIOCJIE€ 3TOr0 C YacoBOro JmmOa W ¢ jauMOa JaT CHUMAIOTCS
HEO0OXOIUMBbIC OTCYETHI.

Koneuno, ompenenenue maT # m MOMeHTOB BpemMeHH / 1O MOABHMKHOM KapTe
3BE3/IHOTO HeOa SIBJISIETCSI BEChbMa MPUOJUKEHHBIM, HO BIIOJIHE JIOCTATOYHBIM JJIsI YSICHEHUS
0011161 KapTUHBI sIBJIEHU. TOYHBIE K€ UX OMPEACIICHUS TPOU3BOIATCS COOTBETCTBYIOIIUMU
BBIYUCJICHUSMH.

Omnpenenss Mo MOABMXHOW KapTe BHJI 3B€3JHOT0 Heba B Pa3IMUHbIE MOMEHTHI CYTOK,
MOYHO BBISICHUTH YCJIOBUS BUAMMOCTHU CO3BE3JUM, TO €CTh YCTAHOBUTb, BCE JIU CO3BE3IUS
BOCXOJIST HaJl TOPU30OHTOM U 3aXOJIAT 3a TOPU3OHT JAaHHOTO MECTa 3EMJIH.

IHopsinok BbINOJIHEHUS PadOThI
3ananmne Ne 1 YcTaHOBUTH MOABMKHYIO KapTy 3BE€3AHOr0 HeOa Ha JIEHb U 4Yac 3aHSATUU U
yKa3aTh PacroJioKeHHe CO3BE3A1il Ha HEOECHOM CBOJIE, OT/ACIIBHO OTMETHUB BOCXOJISIIIIE

Y 3aXO/ISIIKE B 3TO BPEMsI CO3BE3/IHSI.
3amanue Ne 2 M3yunth KOHTYpHI co3Be3auii bonbioit Menseauiisl, Manoii MenBeauiibl,

Kaccuonewn, Jlebens, JIbBa, [leraca, Bosaudero u OpuoHa.
3amanue Ne 3 YCTaHOBUTDH MOJBHXHYIO KapTy 3BE3/IHOI0 Heba mocienoBaTenbHo Ha 07, 67

12°u 18" 1 oxTa0ps, yKa3zaTb pacloJIO)KEHHE B 3THU MOMEHTHI BPEMEHHM CO3BE3IUM

bonsmoln Mensenuupl, Kaccuoneun, Opuona u Jlebenst u chopmynupoBaTh BBIBOJABI O

XapakTepe U MPUYMHE U3MEHEHUS BHJIa 3B€3JHOTO He0a B TCUCHUE CYTOK.
3apanue Ne 4 Onpenenuth JIeHb ro/1a, B KOTOphIid B 830" Beuepa B BepXHEH KyIbMUHAIIUN

HaxoauTcs 3Be3/a: 1) Bera; 2) Anbpnebapan; 3) Apkryp; 4) [ene6; 5) Kanenna; 6) Anrons;

7) Cniuka; 8) Pery.
3aganme Ne 5 OnpenenuTts 1aTy, B KOTOPYIO Ta )K€ 3B€3/1a B TOT K€ MOMEHT CYTOK HaXOIUTCS

B HIDKHEU KyJIbMUHALIUU.
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3amanue Ne 6 B guu 21 mapra, 22 uroHs, 23 ceHTIOps u 22 aexkaOps HAUTH MOMEHTBI
BPEMEHHU BOCXO]1a, BEPXHEU KyJIbMHUHAIINM, 3aX0/1a U HIKHEH KyJIbMUHAIUU 3Be3/bl: 1)
Anbranpa; 2) Cupuyca; 3) Ilomnykca; 4) Purens; 5) Aunrtapeca; 6) berenbreiize; 7)
IIponnona; 8) Kacropa.
3amanue Ne 7 Onpenenuth Bpemsi Bocxoja u 3axoaa bonbioit Measenuus! u Kaccuoneu B
MIPOU3BOJILHO BHIOPaHHBIN J€HB TOJ1a.
W3 aHanm3a pe3yapTaToB MyHKTOB 4 — 7 c(hOpMyJIMpPOBaTh BBIBOJIBIL:
a) O MPOJIOJDKUTEILHOCTH MPOMEXKYTKA BPEMEHU MEXJy MOMEHTAMHM BEpPXHEW M HIDKHEH
KyJIbMUHAIIUN OJTHUX u Tex xKe 3BE3]] B npejaenax CYTOK;
0) 00 U3MEHEHHMHM MOMEHTOB BpPEMEHHU BOCXOJa, KyJIbMHUHAIIMI W 3axoja 3BE3]l Ha
MPOTSHKEHUU 0/1a, YKa3aB HAMPaBIICHUE U BEIMUUHY 3TOTO U3MEHEHUS 3a MOJIF0/1a, 38 MECHL,
3a noJyiMecsiia u 3a CYTKH;
B) 00 yCJIOBUSIX BUTUMOCTH PA3IHYHBIX CO3BE3UN B JAHHOM MECTE 3E€MJIU.
1.2 IlpakTHyeckas padora
ILinan CostHeuHoi cucremsbl. 3akonbl Kemiepa

Hean padoTbl: 0TOOpa3uTh B MaciiTade riaHa CoaHEYHON CUCTEMBI B COOTBETCTBUU
C peaJbHbIM MOJIOKEHUEM IUIAHET Ha JaTy MPOBEACHUS Pa0OThl, HAYYUTHCA MPUMEHSATH
3akoHbI Kemiepa jyist peieHus acTpOHOMUYECKHX 3a/1ad.

O6opynoBanme: HUPKYJIb, IIKOJbHBIA ACTPOHOMUYECKHI KaJ€HIAph, KAJIBKYIISTOP.

Kparkue Teoperudyeckue cBeieHUs

['enuronieHTpHUecKas cucteMa Mupa (TeIHOIICHTPU3M) — TMPEICTABICHUE O TOM, YTO
ComnHile sBISETCS IEHTPAIBHBIM HEOECHBIM TEJIOM, BOKPYT KOTOPOTO 0Opaiaercs 3eMis u
JIpYTUE IUIaHETHI.

['enuonienTprueckoil AOATOTON HaszwpiBaeTcss yroi | mexmay mpsimoit "ConHie-y" u
HamnpasyieHueM oT CoJiHIla K 1iaHere. BennunHa | oTcUuThIBa€TCS MPOTUB XO0/a 4acCOBOM
ctpenku oT 0° mo 360°.

3akonbl Kermsepa - Tpu SMIIUPUYECKUX COOTHOIICHUSI, UHTYUTUBHO TOJ00paHHBIX
Horannom KemnsiepoM Ha OCHOBE aHaIM3a acCTpOHOMUYECKUX HabmoaeHuit Tuxo bpare.

llepswiii 3axon Kennepa. Kaxnas nnanera CoJIHEUHOW CHCTeMbl oOpamiaercst mo
HIUIUATICY, B OJTHOM U3 (POKYCOB KOTOporo HaxoauTces CosiHile. @opma dJUTUICa U CTETIEHb €T0

C

5> T/l € — paccTosHue ot

CXOJICTBA C OKPY>KHOCTBIO XapaKTepU3yeTCst OTHOIIECHHEM € =

IeHTpa ayumnca 10 ero ¢okyca, a— OoJiblias 1oJyoch. BenuumHa € Ha3bIBaeTCs
HKCIIEHTPUCUTETOM JUIMTIICA.

Bmopoii 3akon Kennepa. Kaxknas miianera IBUXKETCS B INIOCKOCTH, TPOXOISIIEH uepe3

ueHtp CoJiHIa, MPUYEM 3a PAaBHBIE MPOMEKYTKH BPEMEHH PAINYC-BEKTOP, COCAUHSIONINI
ConHlle ¥ MJIaHETy, OMUCHIBAET PAaBHbIEC TIJIOIIA/IN.
[IpumenuTenbHO K Hamieil CONHEYHOM CHUCTEME, C 3TUM 3aKOHOM CBSI3aHbI JBA MOHSITHUS:
nepurenuii — Onwxkaimas Kk ColHIy Touka opOHUTHI, U adennii — Haubosee ynaiéHHas
Touka opobuthl. Takum oOpa3zom, U3 BTOpOro 3akoHa Kermmepa ciemyer, 4To IJilaHETa
nBwkercs BOkpyr CoyiHIIAa HEpaBHOMEPHO, WMES B MEPUTENUU OOJBIIYI0 JTUHEHHYIO
CKOPOCTb, YeM B adesnu.

Tpetuii 3axon Keruepa. KBagpatsl nepuogoB obpaienus rianetr T Bokpyr ColiHia
OTHOCSITCS KaK KyObl OOJIBIIINX [TOJIYOCeH OPOUT TUTaHET a:
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https://ru.wikipedia.org/wiki/%D0%9A%D0%B5%D0%BF%D0%BB%D0%B5%D1%80,_%D0%98%D0%BE%D0%B3%D0%B0%D0%BD%D0%BD
https://ru.wikipedia.org/wiki/%D0%A2%D0%B8%D1%85%D0%BE_%D0%91%D1%80%D0%B0%D0%B3%D0%B5
https://ru.wikipedia.org/wiki/%D0%A1%D0%BE%D0%BB%D0%BD%D0%B5%D1%87%D0%BD%D0%B0%D1%8F_%D1%81%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0
https://ru.wikipedia.org/wiki/%D0%AD%D0%BB%D0%BB%D0%B8%D0%BF%D1%81
https://ru.wikipedia.org/wiki/%D0%A1%D0%BE%D0%BB%D0%BD%D1%86%D0%B5
https://ru.wikipedia.org/wiki/%D0%91%D0%BE%D0%BB%D1%8C%D1%88%D0%B0%D1%8F_%D0%BF%D0%BE%D0%BB%D1%83%D0%BE%D1%81%D1%8C
https://ru.wikipedia.org/wiki/%D0%AD%D0%BA%D1%81%D1%86%D0%B5%D0%BD%D1%82%D1%80%D0%B8%D1%81%D0%B8%D1%82%D0%B5%D1%82
https://ru.wikipedia.org/wiki/%D0%9F%D0%B5%D1%80%D0%B8%D0%B3%D0%B5%D0%BB%D0%B8%D0%B9
https://ru.wikipedia.org/wiki/%D0%90%D1%84%D0%B5%D0%BB%D0%B8%D0%B9
https://ru.wikipedia.org/wiki/%D0%91%D0%BE%D0%BB%D1%8C%D1%88%D0%B0%D1%8F_%D0%BF%D0%BE%D0%BB%D1%83%D0%BE%D1%81%D1%8C#.D0.AD.D0.BB.D0.BB.D0.B8.D0.BF.D1.81

IHopsinok BbINoJIHEHUS PadOTHI

3aganue Nel. CocraBiaenne cxeMbl COJTHEYHOM CHCTEMBI
1. Ha oTaensHOM JHCTE B LIEHTpE pactonoxute CoHIE KaK TOUSUHbIA HCTOYHUK CBETA.
2. HauepTtute B TeTpagu Tabmuiry:

Tabmauua 1

Ne | HaszBanme Paccrosinne ot CoJiHIIa 10 MJIAHETHI
IJIAHEThI a.c. KM B MacITade
1:3000000000000, cm
1 | Mepkypuit
2 | Benepa
3 | 3emisa
4 | Mapc

3. 3anonaute Tabauny 1, ucnonb3ys npuiioxkenue IV yueOHuka.
4. [TpuHsB OpOUTHI MJIAHET 32 OKPYKHOCTH, HAUEPTUTE X C TIOMOIIBIO UPKYJISA MO JaHHBIM
TaONMIBI 6 B yKa3aHHOM MacuiTaoe.
5. [IpoBenute u3 nertpa (1 Touku monoxxkenus CoiHIIA) B TPOU3BOIHLHOM HAINPABICHUH JIyY,
NPUHUMAs €r0 32 HaIpaBJIEHUE K TOYKE BECEHHETO PaBHOICHCTBU.
6. HauepTtute B TeTpamu Tabauiry:

Tabmuia 2
Ne Ha3BaHue mjiaHersl I'einoneHTpHYECKas 10Jr0Ta
1 | Mepkypuii
2 | Benepa
3 | 3emus
4 | Mapc
7. Bpimummare B Tabnumimy 2 u3
IIKOJILHOTO aACTPOHOMHYECKOTO
KaJICHIaps TeJIMOLICHTPUYECKY IO
JIOJITOTY TUIAHET [JIs sSIHBapsi-MapTa
TEKYIIEro roja
.Or  7nyd4a, YyKa3bIBaIOIIETO TOUYKY
BECCHHEr0 PaBHOJICHCTBUA (CM. pHC. 3), Ha

KaKJIoW opOuTe B  HaIpaBIICHHH,

MIPOTUBOIIOJIOKHOM JIBUKCHUIO
YaCOBOM CTPEJIKH, OTJIOKUTE JIyTH,
COOTBETCTBYIOLIME

TEJIMOLUECHTPUYECKOW JOITOTE JAHHOU
IJIAHETBI, U OTMETHTE ITH ITOJIOKEHUS.

. Onpez:enHTe BCPOATHOCTD Ha6J'IIOI[eHI/I$I IIJIadH€T B ACHDb SaHHTHﬁ, HCIIOJIB3YS
COCTAaBJICHHBIM IJIaH, IIpU 9TOM YUYTHUTC CJIICIAYIOIICC. I[J'If[ TOTO YTOOBI Y3HaTb, rac 110
OTHOIICHHUIO K COJ'IHI_Iy pacmoojiaracTcsa Ha HeOe Ta WU WHAS IIJIaHECTA, OpﬂeHTHPYﬁTC
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HApUCOBAHHBIN IJIAH TakK, YTOOBI JTMHUSA, COSIUHSIONIAs Ha TUIaHe MOJIOKEeHHe 3eMJI Ha
nanHele cyTku W CoiiHna, Obula HampaBiieHa B MOMeHT HaOmoneHus Ha Connime. Te
IUTAHETHI, KOTOPBIE COTIIACHO TIOJIOKEHUIO Ha TJIaHE OKA3bIBAIOTCS CJIEBa OT HAIIPABJICHUS
Ha ComnHIle, 3aX0AAT Mo3Xxe Hero. s Toro 4yToObl y3HATh, MOXKHO JIU OYyJET YBUICTh
IJIaHEThI, HEOOXOMMO ONPEIETUTh, Kak faneko oT CoyiHIa Ha HeOe oHu HaxonasdTcs. Ecnu
Ha IJIaHE YroJl MEeXIy HampasieHus MU ¢ 3emiin Ha CoMHIIE U Ha TUIaHeTy MeHee 15°, To
CKOpee BCEero IUIaHeTy Henb3s Oyaer HabOmiogaTh. OHa OO 3alJeT Mpexae, 4Yem
CTeMHeeT, 100 B30MIET yKe MOcie TOro, Kak CTaHeT cBeTo. Eciu ke mianera yqaneHa
ot ConHia Oonee yem Ha 15° To ee cienyer mouckaTh Ha HEOE Ha COOTBETCTBYIOLIEM
YIJI0BOM PAcCTOSIHUU OT HETO.

3aganme Ne2. Pemienue 3a1a4 HA IPUMEHEHHE 32AKOHOB JIBHKEHUS MJIAHET.
3agauva 1. Onpeaenute nepuoj ooparieHus acteponaa benopyccus, eciu 60bInas mojayoch

ero op6uts 2,40 a.e.

3anmaua 2. 3Be3aHbli nepuoa oopamenus FOnurepa Bokpyr Connia 12 net. KakoBo cpennee

paccrosinue ot FOmurepa 1o ConHua?

3agaua 3. Ilepuon oOpamenuss manod mmiuaHetrsl Illaran Bokpyr Comnma 5,6 ropa.

Omnpenenute OOJIBIIYIO MOTYOCh €€ OPOUTHI.

3agaua 4. bonbmas nmoayoch opOuThl actepouna TuxoB 2,71 a.e. 3a Kakoe Bpemsi 3TOT

actepou oopariaercst BOkpyr Comnua?

KOHTpOJIbHLIe BOIIPOCHI

1.

2.

[TosicauTe, Kakue U3 OpOUT yKa3zaHHBIX Ha TuIaHe COJTHEYHON CHCTEMBI IJIaHET OJIM3KH K
peabHbIM, a KaKMe 3HAYUTEIBHO OTIMYAIOTCS OT U300paKEHHOM.

Mapc umeet aBa cnytHuka (Poboc u JleliMoc), KoTopbeie 00paiiarTcss BOKPYT HEro Ha
paccTosiHUsIX co0TBETCTBEHHO 9400 kM 1 23 600 kM. 3emiisi UMEET OJIMH €CTECTBEHHBIN
cnyTHUK — JIyHy, KOoTOpast oOparaeTcs Ha cpefHeM paccTostHUHN 384 ThIC. KM. MOXHO JiH
JaHHbIe HeOecHble OOBEKThl HM300pa3uTh Ha IiaHe COJHEYHOH CHUCTEMBI C Y4eTOM
npuHATOro macirada? OTBET MOSICHUTE.

. KakoBa JOJDKHA OBITh HAaNMEHBIIIAs IMHUpHHA JIMCTA, yTOOBI HA HEM MOKHO OBLIO YMCECTHUTD

opOUTHI Bcex BOCbMU TutaHeT COTHEYHOM CUCTEeMbl?

1.3 3aganue AJ151 CAMOCTOSITEILHOM PA0OTHI ¢ Y4eOHMKOM U JUIAKTHYECKHM
MaTtepuajioM no teme «CoJiIHeYHbIE U JIYHHbIE€ 3aTMEeHUsD)

1. Haueprture B TeTpaau TaOIUILy U 3aMOJTHUTE €€:

[TapameTpsl (XapaKTEpPUCTUKH) ConnevHoe 3aTMEHUE Jlynnoe 3aTmeHune
I'padpuueckoe u300pakeHune

rnmpomnecca 3aTMCHUA

ACTPOHOMHYECKHE  YCJIOBUSA
HaOJIFOIEHUS

MakcumanbHas
MPOAOJIKUATEIIBHOCTh

CpenHss 4acToTa HACTYIUIEHUS B
TE4EHHUe roja
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Yacrora HaOJIIOJEHUS Ha
OTpeieNIeHHOM TeppUTOPUHN

Capoc  (mepuoa  MOBTOPEHHUS
MOCJIEIOBATEILHOCTH 3aTMEHUIN) U
€TI0 IMPUYIHUHBL

Hcnonn3oBanue SABJICHUA B

HAayY4YHBIX OEIAX

1. Kakue Buanl 3atmMenuii Bel HaOmronanun? Onuimre uX 0COOEHHOCTH.

YACTD 2. MATEPHUAJIBI PYBEXKXHOI'O KOHTPOJIA

KoHTponbHasa pabota no teme: «lpupoaa ten ConHe4yHON CUCTEMbBI»
YPaH BpamacTCia BOKPYT cBOeH OCH, «JICKa Ha 60Ky>>. Hpe,ZICTaBBTC, YTO TaK K€ Hadajia
Bpamarbes 3emiisa. K kakum spdexram rpuBesno Obl TaHHOE U3MEHEHHE (TTEPEUUCITUTE
HE MeHee ABYyX)?
1. 3aroJHUTE IPOIYCKH B TEKCTE:

«lunomesza Qopma o0bvsAcCHAIG MHO2UEe O0COOEHHOCMU . Ucmounuxom ux
00pa306aHUsl OH CYUMANL BO3MOJNCHBIU B63Pbl8 NIAHEMON000OH020 mena, opouma
KOMOPO20 Npoae2and Meicoy u FOnumepom. Oonu 0CckoKU NOYYUIU NPU IMOM
NPUMEPHO opoumvl U NOMepsIU NOO OetiCMBUeM COJIHEUHBIX JIyUell UMEeGUIULLCS
nepgonauanvho 2as. OHu cmanu U Kapaukosvimu nianemamu. /pyaue,
noyyusuiue opOuUmMbl, UCNBIMAE BO3MYWEHUS MHO2UX NIAHEem,
CMO2U yOepacams ned, amMmuak, memat. M3 nux obpazosamul ».

2. B tabnune npuBeneHo onucaHue OAHOW U3 miuaHeT COJIHEYHON cHCTeMbl. 3aloJIHUTE
Ta0IHIy — XapaKTepUCTUKY TuiaHeThl. COCTaBbTE AaHATIOTMUHYIO TAOJIUILY IS TUIAHETHI
ConHeyHOM cucTeMbl IPEACTABUTEINS IPYTOM TPYMIIBL.

Onucanue B jgureparype (Tomumiamn A. H. «3aHuMaTe/IbHO 00 ACTPOHOMHM») «...

Menvwe Ianumeoa (cnymmuuxa FOnumepa) u Tumana (cnymnuxa Camypha)...Ho,

HecMompsl Ha Hebobuiue pazmepul...001a0aem 6noaHe 00CMOUHOU CUNLOU NPUMSIICEHUS,

umo 2068opum o evlcokou niromuocmu. Kocmuueckuti 30n0 «Mapunep-10» nokazan kpatine
cnaboe mazHummuoe none. BoamoowcHo... cooepacum muoeo sxcenesa. Ha oceewennou uacmu
nosepxuocmu memnepamypa oocmuzeaem400 epadycosé ILlenvcus. Tax umo auyam,

cooOUparowuUMcs nposecmu mam OmnycK, peKOMeHOYemcs 3axeamums acbecmosgwie 100KU U

Jrcaponpounsie canoau. Bac xcoym o3epa uz pacniasieHHo2o 01064.

He nomewaem u 6ponuposanmwiii 30HMUK — 6 Kayecmee nPomusoOMemeopUMHOU 3aUUmMbly

HasBanue I'pymma, K KoTopoi | @Pusznueckue CrnyTHHKHT Cpennee
IIJIAHETHI OTHOCHUTCH IJIaHeTa XapaKTCPUCTUKHN pacCcTosiHuE 10
Connua
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3. Kakoii Bug umerot konbiia CatypHa Ui HaOlto1aTeNnel, HaXoAsIIuXCsl Ha 9KBaTOpe U Ha
nontocax CartypHa?
4, Moxno mu Ha JlyHe Habmonate metreopbl? OTBET MOSCHUTE.
5. U3o0pasute rpaduuecku BuJ KoMeThl mpu ee mnpubmmxeHnn K Comniy. CKOIBKO
BapUaHTOB U300paKEHUI MOKHO MPEACTABUTH?
YACTD 3. MATEPHUAJIBI UTOI'OBOI'O KOHTPOJIA
(InddepeHuupoBaHHbIi 324€T 110 AUCHUIINHE)

Bapuant Ne 1
3aoanue Nel. YKaxute Ha3BaHUs TOUYEK U JUHUN HEOECHOU cdepbl, 0003HAUECHHBIX
muppamu 3, 4, 13, 10, 1 nHa pucynke 1. Pucynox 1
3aoanue Ne2. Onpenenure 3KBATOPUAIIBHBIC
KOOpJIMHATHI CIEAYIOMMX CBETWUJ: a) € Bonomaca; 0) p
3aoanue Ne3. Hapucyiite BU3YaJIbHOE
nzo0paxenue JIynsl B hazax

[lociienHsiss 4yeTBepTh Pactymas Jlyna

3aoanue No4. JlaiiTe MOHATHE CKIOHCHUS.

3aoaua Ne5. JlaiiTe CpaBHUTENbHYIO XapAaKTEPUCTUKY 3BE3]] CIIEKTPAJIbHBIX Kj1accoB O
u M.

3aoanue Ne6. Tlepnon obpamenust masoi ranets llaran Bokpyr Connna 5,6 roza.
Omnpenenute OOTBITYIO MOTYOCh €€ OPOUTHI.

3adanue Ne7. Ilapannakc Ilponmona 0,28, CKOJIbKO BPEMEHHM HIET CBET OT 3TOU
3BE3bI 10 3eMitn?

3aoanue NeS. PyxoBoacTBysich cxeMod ConHua (puc.2), yKaXuTe Ha3BaHUS
BHYTPEHHHX 0o0Jiactelt u cioeB atMocdepsl ComnHIla, OTMEUEHHBIX Iudpamu 3, 7. Onummure

MMpOoUECCChI, IIPOTCKAIOIINUC B ob6xacTu 3.
Pucynoxk 2
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3aoanue Ne9. 1300pazute rpaduuecku BUJ KOMETHI IPU €€ NpuoOikeHnu K CoJHILy.
CKOJIBKO BApUaHTOB U300pAKEHUI MOKHO MPEACTABUTH?

3aoanue Nel(). OCBEUIEHHOCTb, KOTOPYIO CO3JA€T 3BE€3/1a HA MOBEPXHOCTU 3EMIIH,
XapaKTepu3yeTcs

a) ceemumMocmoio 36e30bl, 0) MOWHOCMBIO USTYUEeHUs, 8) 36€30HOU BEIUYUHOLL.

Bapuant Ne2

3aoanue Nel. Ykaxute Ha3BaHUsI TOYEK U JTUHUN HeOecHOU cdepbl, 0003HAUECHHBIX
nuppamu 2, 4, 11, 3, 5 Ha pucyske 1.

Pucynok 3

3aoanue Ne2. Ompenenure SKBaTOpUATbHBIC
KOOpJIMHATHI CIEAYIOIIMX CBETWI: a) o Bojomaca; 0) o
["omy0s1.

3aoanue No3. Hapucyiite BHU3yaJIbHOE
nzoopaxxenue Jlynsl B (hazax

HoBouryHne Pactymmui mecsn

3aoanue No4. JlaiiTe MOHATHE BBICOTHI.

3aoaua Ne5. [laliTe CpaBHHUTENIbHYIO XapaKTEPUCTUKY MajbIX TeJl COJHEYHOU
CUCTEMBI.

3aoanue Ne6. bonbias nojryock opouTsl actepounaa Tuxo 2,71 a.e. 3a kakoe Bpemst
3TOT actepous oopariaercs Bokpyr ConHia?

3aoanue Ne7. llpu naOmogeHuu mnpoxoxaeHus Mepkypus no aucky ConHia
ONpENeNINIIA, YTO €r0 TOPU3OHTAIbHBIN mapamiakc 14,4". Onpenenute pacCTOSHUE OT
3emnu 10 Mepkypusl.

3aoanue NeS. PyxoBoacTBysich cxeMod ConHua (puc.2), yKaXuTe Ha3BaHUS
BHYTPEHHHX o0OJiacteit u cioeB atMocdepbl ComHIla, OTMEeUeHHBIX Iudpamu 4, 1. Onumure

— MIPOIIECCHI, MPOTEKAIONINEe B
—f oOsactu 4.

Pucynok 4
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3aoanue Ne9. Moxuo 1 Ha Mepkypun Ha0I01aTh MeTeopbl? OTBET MOSICHUTE.
3aoanue Nel(). Yroi, o KOTOPBIM CO CBETHJIA, HAXOIAIIETOCS HAa TOPU3OHTE, BUJICH

CpenHU paanyc opOUTHI 3eMJTH, Ha3bIBACTCS
@) 20pU30HMANBHBIM NAPAIAKCOM, 6) 200UYHBIM NAPAIAKCOM, 8) 3eMHbIM NAPAIIAKCOM.
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