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1. IACIIOPT PABOYEM MPOT'PAMMBI YYEFHOU JUCITATLIAHBI
«ACTPOHOMMU S

1.1. Ob6sacTh NPpUMeEHEHUsI TPOTPAMMBI
Pabouass mporpamma y4eOHoW mucrurummHabl BJ[.12 ActpoHommus pa3paboTaHa Ha OCHOBE
NPUMEPHON MporpaMMmbl  00IIe00pa30BaTEIbHON Y4eOHON JUCHMIUIMHBI «ACTPOHOMUS) IS
npodeccnoHAIBHBIX 00pa30BaTEIBHBIX OpraHu3anui, pekoMeHaoBaHHOH OI'AY «OHPO» B kauecTBe
MIPUMEPHOH MPOTPaMMBI JIJIsI peaIn3allii OCHOBHOH podeccnoHaIbHOM 00pa3oBaTeIbHON TPOTPaMMBI
CIIO na 6Ga3e OCHOBHOTO OOIIEro 00pa3oBaHUS C TIOMYYCHHEM CpeIHEero oOmiero oOpa3oBaHUS
(mpotokon Ne 2 ot 18 anpens 2018 1.).

1.2. Mecto aucuumiaunbl B cTpykrype IICC3:

VYyeOHas IUCHUIUIMHA «ACTPOHOMHS» SBIsieTcs 0a30BOM JUCHUIUIMHON U3 00s3aTenbHOU
npeameTHo#t oOnactu «EctectBennsie Hayku» OI'OC cpeanero obmiero oopazoBaHus.

JucuumninuHa «ACTpOHOMHSI» H3ydaeTcsi B LHMKIE 0011e00pa3oBaTeNbHbIX AUCHUIUIMH IS
CHEHAIbHOCTH COLalIbHO-3KOHOMUYeckuil poduias 38.02.01 DxoHOMUKA U OyXranTepcKuil y4er.

1.3. Heau u 3agaym y4eOHON AUCHMIUIMHBI — TPeOOBAaHUA K Pe3yJbTaTaM OCBOCHUS
AUCHUILINHBI:

eanb AMCHMNJINHBI:

(¢bopMHpOBaHHE TMPEACTaBICHUA O COBPEMEHHOH €CTeCTBEHHOHAyYHON KapTHHE MHpa, O
€IMHCTBE (PU3NYECKUX 3aKOHOB, IEHCTBYIOIIKX Ha 3emiie U B Oe3rpaHn4Hol BeeneHHoMH, 0 HenmpepbhIBHO
MIPOUCXOAIIEN HBOJIFOIMM HAIIEH IUIAHETHI, BCEX KOCMHUYECKHX TEl M MX CHCTEM, a TAKXKe caMoil
Bcenennoi.

3aga4u AMCUHUILIMHBI:

— cdopMupoBaThb IOHMMAaHHE MNPUHLUUIHUAIBLHON pPOJIM aCTPOHOMHHM B  IO3HAHHUHU
(GyHIaMEHTAJIbHBIX 3aKOHOB IPUPO/IbI U COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTHUHBI MUPA;

— OCBOMTH 3HaHUA O (U3NYECKOM MPUPOJE HEOECHBIX TN U CUCTEM, CTPOCHUHU U HBOJIOLUU
BcenenHoii, mTpoCTpaHCTBEHHBIX W BpPEMEHHBIX MacmTabax BcenenHnoi, Hanbonee BaKHBIX
ACTPOHOMHYECKUX OTKPBITUAX, OIPEACIINBIINX PA3BUTHE HAYKU U TEXHUKH;

— yMeTb OOBSCHATh BUAUMOE IIOJOXKEHHE M JBU)KEHHUE HEOECHBIX Tel MPUHLUIIAMU
ONpENENIEHUs] MECTONOJIOKEHUSI M BPEMEHM II0 aCTPOHOMHYECKMM OOBEKTaM, HaBbIKAMH
IIPAKTUYECKOT0 UCMOJIb30BAaHUS KOMIIBIOTEPHBIX MPUIIOKEHUH JUIs ONpeesIeHHsl BUJa 3BE€3/IHOro Heba
B KOHKPETHOM ITyHKTE Ul 3alaHHOTO BPEMEHH;

— NPUMEHATh NPHOOPETEHHBbIE 3HAHUS [Vl pEleHHs MPAKTHYECKUX 3a/ad IOBCEAHEBHOM
KU3HH;

— HCIOJIb30BaTh €CTECTBEHHO-Hay4HbIE, OCOOEHHO (HU3UKO-MATEMATUUYECKUE 3HAHMS IS
OOBEKTHBHOTO aHAJIM3a YCTPOMCTBA OKPYXKAIOIIEro MHpa Ha NpPUMEpPE JOCTHXKEHUH COBPEMEHHOM
acTpo(U3UKH, ACTPOHOMHUU U KOCMOHABTHKHU.

Pe3yabTaThl 0CBOCHUS YUeOHOM IMCHMILINHBI
OcBoenmne cojepkaHusi y4eOHOW UCHUIUIMHBI «ACTPOHOMUS» OO0ECIeYUBaeT JOCTHKEHHE
00yUaIOIUMUCS CIEAYIONIUX PE3yIbTaTOB:

JMYHOCTHBIX e CchHOpPMHpPOBAHHOCT,  HAYYHOTO  MHPOBO33PEHUS, COOTBETCTBYIOILIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS ACTPOHOMHYECKON HAYKH;

® YCTOWYMBBIM HHTEPEC K UCTOPUU U JOCTIKEHUSIM B 00JIaCTH aCTPOHOMUU;

® yMEHUE aHaJIM3UPOBATH MHOCJIEACTBUA OCBOCHUSA KOCMHYECKOI'O
MPOCTPAHCTBA IJIS )KU3HU U AEATEILHOCTU YETIOBEKA,

MCTANpCIMCTHBIX | @ YMEHHC HCIOJb30BaTh IIPU BBINOJHECHHH MNPAaKTHYCCKUX 3aJaHui 1O

aCTPOHOMHUHM TaKHE MBICIUTENIbHBIE OIEpaluy, KaK MOCTAaHOBKA 3aJa4d,
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(dbopMynupoBaHHE THIIOTE3, aHANW3 W CHUHTE3, CpPaBHEHHE, O0OOIICHHE,
CUCTCMAaTU3alusd, BbIABJICHUC MNPHUYUHHO-CICACTBCHHBIX CBSI3€I71, IIOUCK
aHaJIOTOB, ()OPMYIMPOBAHUE BBIBOJOB JUISI M3YUCHUS PA3THYHBIX CTOPOH
ACTPOHOMHYECKHUX  SIBIICHHH, TMPOIECCOB, C KOTOPHIMH  BO3HHKAET
HE00XOAMMOCTh CTAIKUBATHCS B MpodeccHoHaIbHOI cdepe;

BJIAICHUC HaBBbIKAMHU O3HaBaTeIbHOU ACATCIBbHOCTH, HaBbIKaMH
paspCICHuA HpO6JICM, BO3BHHUKAIOMIUX TIIPU BBIIMOJHCHUH IIPAKTUYCCKUX
3a/IaHNM 110 aCTPOHOMMMY;

YMCHHEC HCIIOJB30BATh PA3JIMYHBIC MCTOYHHUKKW II0 ACTPOHOMHHU  IJId
NOJTy4eHHUs] JOCTOBEPHON Hay4yHOW WHGPOpPMAlKWU, YMEHHE OLICHUTH €€
JIOCTOBEPHOCTH;

BJIAJICHUC A3BIKOBBIMU CPEACTBAMMA: YMCHUEC ACHO, JIOTUYHO U TOYHO U3JIaraTb
CBOIO TOYKY 3pCHUSA II0 pa3IUYHBIM BOIIPOCaM aCTPOHOMHUH, UCIIOJIb30BATH
SI3LIKOBBIC CpencTBa, aJICKBaTHbIE o0cyxmaemMoit npoOieme
ACTPOHOMHYECKOTO XapaKTepa, BKII0Uasi COCTABJICHHUE TEKCTA U IIPE3EHTAINT
MaTepruaaioB C UCIOJb30BaAHUEM I/IH(l)OpMaIII/IOHHI)IX N KOMMYHUKAIIMOHHBIX
TEXHOJIOTHIi;

MpECAMETHBIX

chopMUPOBAHHOCTh TMpeACTaBiIeHUN O CcTpoeHnn COTHEYHOW CHUCTEMBI,
SBOJIIONIMK 3Be3]T U BceneHHOMH, MpOoCTpaHCTBEHHO-BPEMEHHBIX MacIITabax
Bcemennoii;

MMOHMMAaHHE CYIIHOCTH HaOII0aeMbIX BO BeeneHHoM sBIICHNUI,

BJIaJICHUC OCHOBOIIOJIATr AIOIITMH ACTPOHOMUYECKUMH MOHATHSIMH,
TEOpPUSIMH, 3aKOHAMU M 3aKOHOMEPHOCTSAMH, YBEPEHHOE I0JIb30BaHUE
ACTPOHOMHUYECKON TEPMUHOJIOTHEN U CUMBOJIUKOM;

chOpMUPOBAHHOCTh  TPEACTABICHUH O 3HAYCHHWH  aCTPOHOMHH B
MPAKTUYECKON  NIEITEJIBHOCTH  4YEJIOBEKa W  JaJbHEHIIEM  Hay4HO-
TEXHUYECKOM Pa3BUTHUH;

OCO3HAHWE PpOJIM OTEYECTBEHHOM HAyKW B OCBOCHHUHM M HCIIOJIb30BaHUU
KOCMHUYECKOTO MPOCTPaHCTBA n pa3BUTUH MEK1yHApPOHOTO
COTPYIHHMYECTBA B 3TOM 00JIACTH.

1.4. IlepeyeHb IIAHMPYEMBIX Pe3yJbTATOB O0Y4YeHHsl IO IMCHUILINHE (MepeyeHb
dopmMupyeMbIX KOMIIETEHIIUI)

He npenycMoTpeHsI.




2. CTPYKTYPA Y COJIEPXKAHUE YUYEBHOW JUCIIUILIVHBI

2.1. O0beM yueOHOM AUCHMIIMHBI M BUABI Y4eOHO#l padoThI

Bun yaebHO# paboThI Beero Cemectpet
ya p 4acoB 1 2
YueOHasi Harpy3ka (Bcero) 38 - 38
AyIuTOpHBIE 3aHATHSA (BCEro) 38 - 38
B Tom uucne:
3aHATHS JICKIIMOHHOTO TUIIA 16 - 16
MIPaKTUYECKUE 3aHIATUSI (TPAKTUKYMBbI) 22 - 22
CamocrosiTesibHas padora (Bcero) - - -
B TOM YHUCJIC:
Pegepam - - -
Camocmosamenvras eneayoumophas paboma 6 euoe
0OMAWHUX NPAKMUYUECKUX 3A0AHULL, UHOUBUOYANbHBIX
3a0aHUll, CAMOCMOSMENbHO20 N0000PA U U3Y4eHUs
OONOIHUMENbHO20 MEOPEeMU1ecKko20 Mamepuania
KoncyabTanumu - - -
[MpomexyrouHnast aTrecTanus (apyrue GOpMbl KOHTPOJIS) - - -
OOmiast Tpy0E€MKOCTh 38 - 38
2.2. CTpyKTypa IMCHUIINHBI:
Kosmn4yecTBO ayJUTOPHBIX YaCOB CamocrosiTe/bH
asi pabora
HaumeHoBaHue pa3aesioB U 6 P
TeM Beero Teoperuuec- IIpakTnueckue ooy4aromerocs
Koe 00yueHmne 3aHATHSA (vac) (B T. 4.
KOHCYJILTAIlMH)
BBenenue 2 2 -
1. Ucropus pa3BuTus 6 5 4
aCTPOHOMHUU
2. YcrpoiictBo CoJIHEUHOM
CHUCTEMBI 16 8 8 -
3. CtpoeHue U 3BOJIIOIHUS
. 14 4 10 -
Bceenennoi
KoncyabTanuu -
Bcero mo aucuuminHe 38 16 22 -




2.3. TemaTnueckuii IVIaH U cofiep:kaHMe y4eOHOU TUCHUIINHBI

HaumenoBanue
pa3jiesioB U TeM

Coaep:xkaHue yueOHOro MaTepuajia
NPaKTHYECKUEe 3aHATHS H CAMOCTOsITEJIbHAsI padoTa
o0yuyawierocs

O0nLeM
4aC0B

Yposennb
OCBOEHUS

1

2

4

BBenenune

AcTtpoHOMUS, €€ CBA3b C ApyruMu Haykamu. Mcropus
pa3BUTHUSA OTEYECTBEHHOM KOCMOHABTUKH.

1

1. Uctopus
pa3BUTHS
acTPOHOMMH

Conepxxanue yueOHOro MaTepuaja

Jlexkuuu

1. ActrpoHomust ApucroTerns.

2. 3Be3HOE HEDO.

3. OnTryeckast aCTPOHOMHSL.

4. ActpoHOMUS OIMXKHETO U JAJIBHETO KOCMOCA.

IpakTHyeckue 3aHATHS

C nomorsto kaprorpaduueckoro cepsuca (Google Maps
U JIp.) OCETHUTH pa3zen «KocMocy 1 omucath HOBBIC
JTOCTYOKEHHS B 9TOW 00JIaCTH.

2. YcrpoiicTBo
CosnHeuyHoOM
CHUCTEMBI

Conep:xxanue y4yeOHOro marepuaja

Jlexuuu

1. Cucrema «3emns—IJlynay.

2. I11aHeThI 3eMHO# TPYIIITHI.

3. [ImaHeThI-TUTaHTHI.

4. Actepouipl U METEOPUTHI, KOMETHI U METEOPHI.
5. UccinenoBanus CoJIHEYHON CUCTEMBEL.

IIpakTnyeckmne 3aHATHSA

Hcnonw3ys cepsuc Google Maps, moceTuTs:

1) ogay u3 muanet COTHEYHOM CUCTEMBI U OTIHCATh €€
0COOEHHOCTH;

2) MeXAyHApOJAHYI0 KOCMUYECKYIO CTAaHIIMIO U OIUCATh
€€ YCTPONCTBO U Ha3HAYCHHE.

3. Ctpoenue n
IBOJIONUS
Bceaennoit

Conep:xanue y4ye0OHOro marepuaJja
Jlekuuu

1. dusuueckas npupoa 3Be3I.

2. Hama I'anaktuka.

3. MeraranakTuka.

4. )Xuznb u pa3ym Bo BeeneHHOM.

IlpakTH4eckue 3aHATHSA

Pemenune npoOneMHbBIX 3a1aHUM, KEHCOB.
OKcKypcuu, 8 mom uucie uHmMepaKmusHle (8
nianemaputi, My3seti KOCMOHABMUKU U OP.):

1. )KuBas nanera.

2. IloctukeHue KocMoca.

3. CaMoe UHTEPECHOE O METEOPUTAX.

4. O030pHast SKCKYpCHsI 10 UHTEPAKTUBHOMY MY3€H0
«JIynapuym».

5. Teopust u mpakTHKa KOCMUYECKOIO MOJIeTa Ha
TpeHaxkepe «Corw3 — TMAy.

10
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2.4. Conep:xaHue pa3iesioB JIUCHUIIMHBI

2.4.1. 3auATHA JEeKIIUOHHOI0 TUIIA

Ne

pa3 | HaumenoBanue Coieprkatue pasaena dopma TeKyIIero
ne- pazzena KOHTPOJIS
ja

1 2 3 4

1 BBenenue AcTpoHOMHS, €€ CBSI3b C APYrMMHU Haykamu. Ponb Y

aCTPOHOMHUHU B pa3BUTUM LuBUiIM3auuu. CTpykTypa U
MaciTaobl BcenenHol. OcobeHHOCTH
ACTPOHOMHMYECKHX METOI0B HCCIICIOBAHHMS.

Hazemurle 1 xocMuueckue TCJICCKOIIbI, MPUHIOUII HUX
paboTHI.

BceBonHoBas aACTPOHOMHUS: AJIEKTPOMAarHuTHOE
M3Jy4eHUE KaK UCTOYHUK HHPOpPMAIMH O HEOECHBIX
tenax. [IpakTnyeckoe nMpuMeHEHNE aCTPOHOMUYECKUX
HUCCIIeJOBAHUM.

Hctopusi pa3BUTHS OTEYECTBEHHOM KOCMOHABTHKH.
[IepBblii HICKYCCTBEHHBIN CIIyTHUK 3eMutH, roJiet FO. A.
lNarapuna. JlocTukeHHns: COBPEMEHHOM KOCMOHABTHKH.




1.Acropus
Pa3BUTHA
ACTPOHOMHUH

ActpoHomus  ApucroTens KaK «Haunboiee
¢bu3nueckas U3 MaTeMaTuuecKux Hayk». KocMmomorus
Apucrorensa. I'mnmapx  Huxelickuii:  nepBble
MaTeMaTUYeCKHUEe TEOPUM BHUJUMOIO  JBHKEHHUS
Connua u Jlynel u Teopumn 3aTtMmenuil. [ltonemeit
(acTpoHOMHS KaK «MaTeMaTU4YeCKOEe HU3y4YeHHUE
Hebay). Co3nanue  mepBoil  yHUBEpCaIbHOU
MaTeMaTU4eCKOW MO MUpa Ha OCHOBE PUHIUIIA
reoLIeHTpU3Ma.

3Be31HOe HE0O (M3MEHEHHE BUIOB 3BE3HOTO Heba B
TEUEHHE CYTOK, ropna). Jleroucuucienume u ero
TOYHOCTh (COJHEYHBI W JIYHHBIH, IOJUAHCKUU U
TPUTOPUAHCKUN  KaJeHJaph, TMPOEKThI  HOBBIX
KajeHapei).

Onrtuueckas  acTpoHOMHUSI  (IMBUIM3ALMOHHBIN
3ampoc,  TEJIECKONbl:  BUJbI, XapaKTEPUCTHUKHU,
Ha3HAYECHUE).

N3yueHne OKOJI03€MHOTO MPOCTPAaHCTBA (MCTOPHUS
COBETCKOM KOCMOHABTUKH, COBPEMCHHBLIC MCTOIbI
M3y4YeHHUs OJIMKHETr0 KOCMOca).

AcTpoHOMHUSI ~ JaJbHEro  kKocMoca  (BOJIHOBas
aCTPOHOMHUS, Ha3eMHBbIE U OPOUTANbHBIE TEJIECKOIIBI,
COBpPEMEHHbIE METO bl U3YUEHUS JAaJbHET0 KOCMOCa).

Jlemoncmpayus

KapTa 3Be3nHOTO HebA.
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2. YcrpoiicTBO
ConnevHoi
CUCTEMBI

Cucrema «3emisi—JlyHa» (OCHOBHbBIE JBUKEHUS
3emun, ¢opma 3emun, Jlyna — cmyTHUK 3emuH,
COJIHEYHbIE U JIyHHBIE 3aTMmeHus). [lpupona JlyHsl
(dusuueckue ycnosus Ha Jlyne, moBepxuoctsb JIyHsl,
JyHHBIE TIOPOJIbI).

[Inanersr 3emHOi rpynnsl (Mepkypuii, Benepa,
3emus, Mapc; oOmias xapakTepuUcTHKa aTMocQepsl,
IOBEPXHOCTH).

[Inanersi-rurantel  (FOnurep, Carypn, VYpas,
Hentyn; o0mas xapakTepucTuka, OCOOEHHOCTH
CTPOEHMUS, CITYyTHUKH, KOJIbI[A).

AcTtepousibl M METEOPUTH. 3aKOHOMEPHOCTh B
paccrosguusix maHeT oT  ConnHuma.  OpOuTh
acreponoB. JIBa nosca actepouoB: I naBHBINA MOsIC
(Mmexny opbutamu Mapca u IOnurepa) u mnosic
Koiinepa (3a npeaenamu opoutsl Hentyna; Ilnyton
— OJIMH U3 KPYHHEHIIUX acTepOUJ0B 3TOrO MOsica).
duznueckue XapaKTEepUCTUKU acTepOUIOB.
MeteopuTsl.

KomeTst u wmereopsl (OTKpBITHE KOMET, BH],
CTpOocHHUE, OpOWTHI, TPHUPOJIAa KOMET, METCOphl U
Oomuaesl, MeTeopHble 1OTOKH). [lonstne 00
aCTEPOUTHO-KOMETHOW OMTACHOCTH.

UccaenoBanusa CoaHeuHou CUCTEMEL.
MexniaHeTHBIE KOCMHUYECKHE armaparsl,
HCTIOJIb3yeMbIE I HWCClenoBaHus TuiaHer. HoBble
HayudHble ucciegoBaHusi COTHEUYHON CHUCTEMBI.

Jlemoncmpayus
Buneoponuk «Jlyna»

Google Maps mnocemenue r1mianeTel COJTHEYHOU
CHUCTEMBI
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3. Ctpoenue u
IBOJIIOIHSI
Bcesiennou

Paccrostnue 110 3Be3n (ompeneieHne pacCTOSHUM 110
TOAWYHBIM IIapajiylakCaM, BUIHUMBIC U a6COJIIOTHbIe
3B€3/HblE BEIMUYMHBI). [IpocTpaHCTBEHHBIE CKOPOCTH
3BE3 /1 (CO6CTBCHHBI€ ABUXKXCHUA W TAHI'CHIIMAJBHBIC
ckopoctu 3Be3n, 3ddexr Homiepa u omnpenencHue
Jy4EBBIX CKOPOCTEH 3BE3 ).

®dusnyeckas mpupojaa 3Be3n (1IBET, Temieparypa,
CHEKTphl M XHUMHYECKMH COCTaB, CBETUMOCTH,
pannychl, MacChl, CpEIHUE MNIOTHOCTH). CBS3b MEXKIY
(U3UYECKUMHU XapaKTEPUCTHKAMU 3Be3]1 (auarpaMmma
«CTIEKTP — CBETHUMOCTb», COOTHOIIIEHHE «Macca —
CBETUMOCTb»,  Bpall€HUe  3Be€3J]  pa3JIMYHbIX
CIIEKTPaJIbHBIX KJIacCOB).

JlBoitHbIe 3Be3ABbl (ONMTHUECKHE H  (PU3UUYECKHUE
JBOWHBIE 3BE3[bl, ONPENIEICHHBIX MacC 3BE3/bl U3
HaOJI0/IeHUI TBOMHBIX 3B€3/l, HEBUAMMbIE CITYTHUKHU
3BE31).

OTKpbITHE DHK30IUIAHET — IUJIaHET, ABMKYIIUXCA
BOKpYr 3Be3q. dusnueckue nepemMeHHble, HOBbIE U
CBEpXHOBBIE 3Be3/bI (Lleden b, Ipyrue Gpuzndeckue
IepeMeHHbIE 3B€3/Ibl, HOBBIE 1 CBEPXHOBBIE).

Hama T'amaktuka (cocTtaB — 3Be3/bl M 3BE3JIHBIC
CKOIUIEHMsI, = TYMaHHOCTH, MEX3BE3IHBIH  Tas,
KOCMHMYECKHE JIydd W MarHutHeie mosi). CTpoeHue
lNamaktuku, Bpanenue ["atakTUKU U IBUXKEHHE 3BE3]1
B Hel. CBepxmaccuBHasg 4YepHas JbIlpa B IEHTpE

T"anaxktukn. Panuonsnyyenue I'amakTuku.
3arajjouHble TaMMa-BCIJIECKU. Jlpyrue rajakTuku
(OTKpBITHE  JpYyrux raJlakTHK, omnpeJeeHue

Pa3MEpoB, paCCTOHHI/Iﬁ u mMacc TaJIaKTHK;
MHOFOO6paBI/IC rajJlaKTHK, pPaguoOraJIaKTUKH n
AKTHBHOCTBb A0EP raJlaKTHK, KBa3aphbl u
CBEPXMACCHUBHBIC YCPHBIC ABIPEI B AApax FaJ'IaKTI/IK).

MeraranakTuka (cuctembl ralakKTHK u
KpynHOMacIITaOHast CTPYKTYypa Bcenennoi,
pacmipeHue MerarajgakTUKUA, TUMOTE3a «ropsueit
Bcenennoii», kocMoJiorndyeckue Moenu BeeneHHoO,
OTKpBITHE YCKOPEHHOTO paciuupeHus
MeraranakTUKH).

HpOI/ICXO)KI[CHI/Ie n  J3BOJIOIMA 3BC3]. B03paCT
TaJIaKTHK 1 3BC3/I.

[Ipoucxoxaenue miaHer (Bo3pacT 3eMIM U APYTrUxX

TCII ConHeuHOM CHUCTCMBI, OCHOBHBIC
3aKOHOMCPHOCTHU B ConHeuyHOM CUCTCMC, IICPBLIC
KOCMOTOHHYECCKHEC TUIIOTEC3kI, COBPCMCHHBIC

NpEaACTABJICHHUA O ITPOUCXOKICHUN l'[J'IaHeT).

Xusep u pasym Bo BcenenHoll (sBOIHOLHS
BcenenHoit W KM3HB, mpoOjemMa  BHE3EMHBIX
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UMBUJIM3ALNH).

[Tpumeuanue: T — tectupoBanue, P — Hanmcanue pedepara, Y — yctablii onpoc, KP — konTponsHast

pabota

2.4.2. llpakTHyecKkue 3aHATHS

dopma
HaumenoBanue
Ne pasjiena HaumenoBanue npakTudeckux (J1a00paTOPHBIX) pabOT | TEKYIIETO
KOHTPOJIS
1 2 3 4
1 1. Uctopus C nomosto kapTorpaduueckoro ceppuca (Google Maps
pa3BUTHA U JIp.) ToCeTuTh pazaen «KocMocy u onrcatb HOBbIE [P, T
aCTPOHOMMHU IOCTHIKEHUS B DTOU 00JIacTH.
2 2. YerpoiictBo  |Mcnonb3ys cepBuc Google Maps, moceTUTb:
CouHeuHoM 1) ogay u3 muanet COMTHEYHOM CUCTEMBI U OTHCATh €€
CHCTEMBI 0COOCHHOCTH, I1P, T
2) MeXAyHAPOJAHYI0 KOCMUYECKYIO CTAaHIUIO U ONHCATh
€€ YCTPOMCTBO U Ha3HAYEHUE.
3 3. Ctpoenne u |Pemenue npoOiaeMHbIX 3a/1aHUM, KEICOB.
IBOJIIOLMS OKcKypcuu, 8 mom uucie uHmepaKxmusHie (8
Bcesiennoi nianemaputi, My3ei kocmMonaemuku u op.):
1. )KuBas nanera.
2. IlocTrmxeHnune KkocMoca. [P, KP

3. Camoe UHTEPECHOE O METEOPUTAX.

4. O030pHast 3KCKYpCHsl 10 UHTEPAKTUBHOMY MY3€I0
«JIyHapuym».

5. Teopus 1 MpaKkTUKa KOCMUYECKOIO M0JIeTa Ha
TpeHaxepe «Coro3z — TMA».

P — nanucanue pedepara, ¥ — ycrnslii onpoc, KP — koHTponsHas padora

2.4.3. Coaep:kanne caMOCTOSTEIbHON Pad0OThI

IIpumepHblie TeMbl pedepaToB (10KIA10B), HHAMBUAYAIbHBIX IPOEKTOB

He npegycMoTpeHsl.

[Ipumeuanue: I1P- nmpaktuueckas padota, JIP- maboparopnas padora; T — TecTupoBaHue,

2.44. IlepeyeHb y4eOHO-METOAMYECKOro o0ecmedeHHMs ISl CAMOCTOATEJbHON pPadoThI
o0y4Jaromuxcs 1Mo JMCIHHILIMHE

He npenycMoTpeHsI.

3. OBPA3OBATEJIBHBIE TEXHOJIOT A

3.1. O0pa3oBaTe/ibHbIE TEXHOJIOTHH NMPHU NPOBEAEHUH JEKIU
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No Tema Buas! npuMeHseMbIxX } Koi-Bo

00pa30BaTEIIbHBIX TEXHOJIOTUM | 4Yac
1 |BBenenue AKTHUBHOE 00yUYCHHE 2
2 |AcTtopus pa3BUTHSA aCTPOHOMUU AKTHBHOE 00OyueHue 2
3 [YcrpoiictBo COIHEYHON CUCTEMBI PasBuBaroliee 00yueHue 8
4 |Ctpoenue u 3Boonus Beenennoit PasBuBaroiee 00ydeHue 4
Hroro mo xypcy| 16

B TOM YHCJIC MHTEPAKTUBHOE 00yueHune*| 16

3.2. O6pa3oBaTe/ibHbIe TEXHOJIOTHH NPHU NPOBEAEHHU NMPAKTHYECKUX 3aHATHH

. | Kom.
Ne Tema 3ansaTus Bubl npuMeHsieMbIX 00pa30BaTeIbHbIX TEXHOJIOTUI qac
1 |Ucropus pa3zButus JIMYHOCTHO-OPUEHTUPOBAHHBIE TEXHOJIOTUU 4
aCTPOHOMHHU 00yuYeHUs, UHTEPAKTUBHbIE TEXHOJIOTUU O0yUEeHHUS.
2 | YcrpoiictBo CoslHEUHOM JIMYHOCTHO-OpPUEHTUPOBAHHBIE TEXHOJIOT MU 8
CUCTEMBI 00yueHusl, UHTEPAaKTUBHbIE TEXHOJOTUU O0yUECHHUS.
3 |CtpoeHnue u 3BONIONUS JIMYHOCTHO-OpUEHTHPOBAHHBIE TEXHOJIOTUU 10
Bcenennoi 00yueHusl, UHTEPAaKTUBHbIE TEXHOJOTUU O0yUEHUSI.
Hroro mo xkypcy| 22
B TOM YHCJIC UHTEPAaKTUBHOE 00ydeHue™* | 22

4. YCJIOBUA PEAJIM3ALIIMU ITPOI'PAMMBI IMCHUITJIMHBI

4.1. MaTepuajibHO-TeXHHYeCKasA 0a3a, HeoOXoAUMAast I OCYIeCTBJICHUS
00pa30BaTeIbHOIO NMpoIecca Mo JUCIUIINHE

Kabuner ¢uszukwu, yn. Jumurpona, 200, aya. 404

Crenmanu3upoBanHasi MeOeiab U CUCTEMbl XpaHEHHUs (JOCKa KiIacCHas, CTOJ U
CTYJ YUUTEJNsl, CTOJIbI U CTYJIbS YUEHUYECKHUE, IKa(bI 17151 XpaHEeHUs1 y4eOHbIX TOCOOUA,
CUCTEMBbI XpaHEeHHsI TAOJIUII U TJIAKATOB);
TEXHUYECKHUE CpesicTBa 00ydeHus (pabouee MeCTO YUUTENs: KOMIbIOTEpP YUUTENs,
BUJICOTIPOEKTOP, 3KpaH, JuieH3nonHoe [10);

ACMOHCTPAIUOHHBIC y‘IC6HO -HarJsiJHbIC rnmocoous

TaOJIMIIBI IEMOHCTPAIMOHHBIC, IOPTPETHI BHIIAOIINXCS (U3UKOB);
n1abopaTopHO-TEXHOJIOTUYECKOe 000pynoBaHue (J1abopaTopHbie HAOOPHI, HAOOPHI

JJIA IIPaKTUKYMOB, KOMIIJICKTBI J'Ia60paT0pHBIX

JIEMOHCTPAIIUOHHBIX MPUOOPOB).

puOOPOB,

(KOMILJIEKTHI

CTCHIOOB,

KOMIIJICKTBI

Ilepeyennb HEOOXOAUMOIO MPOIPAMMHOI0 00eceYeHHs

Onepanunonnas cucrema Microsoft Windows 10
[Taket mporpamm Microsoft Office Professional Plus

7-zip GNULesser General Public License (cBoOoaHOe mporpaMMHOe obecriedeHue, He

OTpaHUYEHO, OECCPOUHO)

Wntepner Opaysep Google Chrome (6ecrutaTHoe mnporpamMmHoe oOecredeHue, He

OTpaHUYEHO, OECCPOUHO)

K-Lite Codec Pack — yHuBepcaibHBIi HAa0Op KOJEKOB
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JICKOJUPOBINHUKOB) M YTWJIHT JJIsi MPOCMOTpAa W OOpabOTKU ayauo- U BHUAeO(ailioB
(6ecruraTHOE IpoTpaMMHOE 00ecIIeYeHHEe, HE OTPaHUICHO, OECCPOUHO)

WinDjView — nporpamma juisi mpocmoTpa (aitioB B hopmare DJV u DjVu (cBoboaHOE
porpaMMHoOe obecreueHme, He OrpaHnueHO, OECCPOUHO)

Foxit Reader — npukiagHoe mporpaMmMHoe o0ecredeHue Tt IPOCMOTpPa

ANIEKTPOHHBIX TIOKyMEHTOB B ctanaapte PDF (GecnmaTHOE mporpaMMHoe

obecrieueHue, He OTPaHUYCHO, OECCPOUHO)
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5. MEPEYEHb OCHOBHOM Y JONOJHUTEJIbHON YYEFHOU JIUTEPATYPBI,
HEOBXOJUMOM JIJIsI OCBOEHUA JUCIHUILIAHBI
5.1. OcHoBHas JqUTepaTypa
1. Boponuos-Benbsamunos, bopuc Anekcaniposuu. ActpoHomusi. ba3oBslii ypoBens : 11 kiacc :
yueOHukK / b. A. Boponnos-Benbsmunos, E. K. Ctpayr. - 6-¢ u3n., ucnp. - Mocksa : [Ipoda, 2019.
- 239 c., [8] m. un. : wn. - (Poccuiickuit yueOnuk) (Beprukans). - ISBN 978-5-358-21447-7

2. S3e, C.A. Acrponomusi. CoyiHewHass cucTeMa : ydeOHOe IOCOOMe I  CPETHETO
npoeccrnonansHoro obpazoBanusi / C. A. S3eB ; moa Hayunoit pegakuueit B. I'. Cypanna. — 3-
e wu3m., mnepepad. u gom. — MockBa: M3pmarensctBo IOpaiit, 2020. — 336c.—
(ITpodeccuonansuoe obpazoBanue). — ISBN 978-5-534-08245-6. — TekcT : 31eKTpOHHBIN //
3BC IOpaiir [caiit]. — URL.: https://urait.ru/bcode/455329

5.2. JlonosiHuTEIbHAS JIUTEpPaTypa

1. ActpoHomus : ydeOHOE ocoOue st cpeIHero mpodeccroHanbsHOro 0OpasoBanus /

A. B. Konomuer [u np.] ; otBeTcTBeHHBIN penaktop A. B. Komomuen, A. A. CadonoB. —
Mockga : U3narensctBo FOpaiit, 2021. — 277 ¢. — (IIpodeccuonansHoe 00pazoBaHue). —
ISBN 978-5-534-08243-2. — Tekcrt : anekrpounsii // OBC FOpaiir [caiit]. —

URL: https://urait.ru/bcode/474620

5.3. llepuoguveckue u3gaHus
1. Bectnuk MockoBckoro yHuBepcutera. Cepus 03. ®usuka. Actponomus. — URL :
https://dlib.eastview.com/browse/publication/9085

5.4. Ilepeyenb pecypcoB HMH(OPMANUOHHO-TEJEKOMMYHHUKAIMOHHON ceTn «WHTepHeT,
He00XO0AUMBIX /IVIS 0CBOEHUSI AU CHUILIMHBI

1. MuHHCTEpCTBO HayKH U BbICIIEro oopasoanus Poccuiickoit Denepanun :
odunuanpHelii caiit. — Mocksa. — URL.: https://minobrnauki.gov.ru

2. Poccuiickoe oOpazoBanue : deaepanbHbIi opTan : caiT. — Mocksa, 2002. — URL:
http://www.edu.ru

3. Enunoe oxHO nocTymna k 00pa3oBaTeIbHbIM pecypcaM : HH(GOPMalMOHHAs CUCTEMA :
caiit. — Mocksa, 2005. — URL.: http://window.edu.ru

4. EnuHas koyuiekuus uudpoBbIX 00pa30BaTENbHBIX PECYPCOB : (eaepanbHbIi NOpTal :
caiit. — Mocksa, 2006. — URL.: http://school-collection.edu.ru

5. ®enepanbHbIii LIEHTP UH(DOPMALIMOHHO-00pPa30BaATENBHBIX PECYPCOB : KaTalIOT PECYPCOB
: caiiT. — Mocksa, 2021. — URL: http://fcior.edu.ru/

6. «YUEBA» : oOpa3oBarenbHbIi opTain : cailit. — Mocksa, 2000. — URL:
http://www.ucheba.com

7. OOpa3oBaHuE HAa PYCCKOM : POEKT [ '0CyAapCTBEHHOT0 HHCTUTYTA PYCCKOTO SI3bIKA UM.
A. C. Ilymkuna : caidT. — Mocksa, 2015. “URL.: https://pushkininstitute.ru/

8. eLIBRARY.RU : HayuyHas snekTpoHHas Oubnuoreka : caiiT. -Mocksa, 2000. — URL:
https://elibrary.ru

9. HaumonanbHas 31ekTpoHHas 6ubmuoteka (HOB) : caiit. — Mocksa, 2021. — URL:
http://rusneb.ru

10. KubepJlennnka : Hay4Has 351eKTpoHHast OubanoTeka : caifT. — Mocksa, 2012. — URL:
http://cyberleninka.ru

11. «I'pamoTta.py» — cipaBOYHO-MH(POPMALIMOHHBIH MopTal : caldT. — Mocksa, 2000. — URL:
http://gramota.ru

12. I'noccapuii.ru : ciyx6a TeMaTH4eCKUX TOJKOBBIX clioBapeil : caiit. — Mockaa, 2000. —
URL: http://glossary.ru
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13. «Academic.ru» : cioBapu ¥ SHIUKIIONEIUH : cailT. — Mockaa, 2000. — URL:
http://dic.academic.ru

14. Koncynwrantllintoc : cripaBoyHast mpaBoBasi cuctema : caT. — Mocksa, 1997. — URL:
http://consultant.ru (ZocTyMn MO JOKATLHOU CETH)

15. DnexTpoHHBIN (HOHT HOPMATHBHO-TEXHHUECKOW U HOPMAaTUBHO-TIPABOBOW MH(POPMALTUU
Koncoprmyma «Konekcey : caiit. — Cankr-IlerepOypr. — URL: https://docs.cntd.ru/

6. METOAUYECKUE YKA3ZAHUA JJIs1 OBYUYAIOLIIUXCSA
1O OCBOEHUMIO JNCIUMITJIMHBI

B mponecce moAroToBKM U MPOBEAEHUS NMPAKTUYECKUX 3aHITHH CTYAEHTHI 3aKPEIISIOT
MOJIyYEHHBIE paHEe TEOPETUYECKHE 3HaHMs, NPUOOpPETarOT HAaBBIKM HX IMPAKTUYECKOTO
MIPUMEHEHHUS], ONBIT PAllMOHAILHOW OpraHu3anuu y4eOHoil paOoThl, TOTOBATCS K KOHTPOJIbHOU
pabote. BaxxHoil 3amaueli SBJISIETCS TAaKXKE Pa3BUTHE HABBIKOB CaMOCTOSITEIBHOTO M3JI0XKEHUS
CTYAEHTaMH CBOUX MBICJIEH MO BOIIPOCAaM aCTPOHOMUHU.

B nauane cemectpa cTyIeHTHI OIY4alOT CBOAHYIO HH(OpMaIHIO 0 popMax MpPOBEACHUS
3aHATUH W (opMax KOHTpoJisi 3HaHUM. Tornma ke CTyIeHTaM MpeAOoCTaBISETCS CHUCOK TeM
JIEKIMOHHBIX U MPAKTUYECKUX 3aJaHUM.

[TockonbKy aKTMBHOCTb CTY/AE€HTAa Ha NPAKTUUYECKUX 3aHATUSX SBIISETCS MPEAMETOM
BHYTPUCEMECTPOBOTO KOHTPOJISI €r0 MPOJABIKEHUS B OCBOCHHMM Kypca, MOJATOTOBKA K TaKUM
3aHATUSIM TpeOyeT OT CTy/IeHTa OTBETCTBEHHOTO OTHOIIEeHUs. L{enecooOpa3Ho HMETh OTIEIbHYIO
TeTpajb JUIsl BHIOJHEHHS 3aJaHu, Ka4YeCTBO KOTOPBHIX OLEHUBAECTCS MPENoAaBaTesieM Hapsiay C
YCTHBIMU BBICTYILICHUSIMU.

IIpy MOATrOTOBKE K 3aHATHIO CTYICHTHI B IIEPBYI0 OYEpPEb IOJDKHBI HCIOJIB30BaTh
MaTepHal JIEKIUA U COOTBETCTBYIOINUX JIMTEPATYPHBIX MUCTOYHHUKOB. CaMOKOHTPOJIb KavyecTBa
IIOATOTOBKH K KaXKI0OMY 3aHATHIO CTYAECHTBI OCYLIECTBIIAIOT, IPOBEPSS CBOM 3HAHMS U OTBEYas Ha
BOIIPOCHI JUIsl CAMOIIPOBEPKH 110 COOTBETCTBYIOLIEH TEME.

BX01HOM KOHTPOJIb OCYIECTBIISAETCS MPENOIaBaTEIEM B BUIC IPOBEPKU U aKTyalu3aluu
3HAHMM CTYIEHTOB II0 COOTBETCTBYIOIIEH TeMe. BBIXOJHONW KOHTPOJb OCYILECTBIISAETCS
IIPENoJaBaTesIeM IPOBEPKOM KaueCTBA U MOJIHOTHI BBIIIOJIHEHHS 3aJaHHUS.

TunoBoi NJIaH NPAKTUYECKUX 3AHATHIA:

1. M3noxeHwue npemnojaBaTesieM TEMbl 3aHATHS, €T0 LI U 3a/1a4.

2. Bplaua npenojaBaresnieM 3aaHus CTyJ€HTaM, HEOOXOAUMBIE MMOSICHEHUSL.

3. BeinonHenue 3agaHus CTyJAeHTaMU O] HaOmoneHneM npenoaaBatens. OocyxaeHue
pe3ynbTaToB. Pe3tome mpenoaaBarersi.

4. OG6mee noBeIcHNE UTOTOB 3aHATHS MPEINOIaBaTEIeM U BbIIa4a JOMAIITHETO 3aaHHUS.

OO0mue npaBuJia BHINOJHEHUS] IUCbMEHHBIX padoT.

AxanemMuyeckasi 3THKa, COOJIOJICHNE aBTOPCKUX NpaB. Ha mepBoM 3aHATHH CTYACHTHI
JOJDKHBI OBITH TPOMH()OPMHUPOBAHBI 0 HEOOXOIUMOCTH COOTIOICHUS] HOPM aKaJeMUYeCKOH STHKH
U aBTOPCKHX IpaB B X0Jie 00yueHus. B yacTHOCTH, MPEeIOCTaBIISIOTCS CBEICHUS:

— oOmtast uHpopManus o0 aBTOPCKUX MpaBax;

— IpaBUJIa IUTUPOBAHUS;

— npaBuia 0(OPMIIEHHSI CCHIJIOK

Bce nMmerommecs B TEKCTe CHOCKHU TIIATEIBHO BBIBEPSIOTCS U CHAOMXKAIOTCS «@Apecamm».
HenonyctuMo BKIIIOYATh B CBOIO PabOTY BBIIEPKKU U3 pabOT ApYrux aBTOpOB Oe3 yka3aHMs Ha
3TO, MEPECKa3bIBaTh UyXKYyI0 paboTy OJM3KO K TEKCTy 0€3 OTCBUIKM K Hel, HCTOJIb30BaTh Uy)KUe
uzaen 06e3 yka3aHus IEPBOMCTOYHUKOB (3TO KacaeTcs M MH(popMaluy, HailieHHo! B HTepHeTe).
Bce cnyyan marmatra J10JKHBI OBITH HCKITIOUEHBI.
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CrnucoK MCTOIb30BaHHOW JINTEPATYypPhl TOJDKEH BKIIOYATh BCE MCTOYHUKHU WH(OpMAINH,
W3YYCHHBIE W MPOopabOTaHHBIE CTYACHTOM B TPOIECCE BBITIOJHEHUS PaOOTHI, U JOKEH OBITh
cocraBieH B coorBerctBuu ¢ ['OCT P 7.0.5-2008 «bubGmuorpaduueckas ccbuika. oOmme

TpeOOBaHUS U MTPABUIIAY.

Bbinosinenue pegeparos.
He npexgycmoTpeHsl.

Kpurtepuu onenku peepartos:
He npegycmoTpeHsl.

7. OHEHOYHBIE CPEJACTBA JISA KOHTPOJIA YCIIEBAEMOCTHU

7.1. TacopT (pOHAA OLIEHOYHBIX CPEICTB
He npexgycmotpeno.

7.2. Kputepum olleHKH 3HAHU I

- KavecTBO BBINOJHEHUS MPAKTUYECKUX 3aJaHUM.

- PaboTa Ha 3aHATHSIX.

- KadecTBo Hammcanusi TECTOB M KOHTPOJIHBHOW PaOOTHI.

7.3. OnleHOYHbIE CPeACTBA ISl MPOBEACHUS TeKylleill aTTrecTauuu

Pe3ynbTaThl 10CTHAKEHUS CTYAeHTAMU NPeIMeTHBIX
pe3yJibTaToB

®opMbI 1 METOAbI
KOHTPOJIA U
OlIeHKH pe3y/IbTaTOB
00y4eHus1

- BOCIIPOU3BOIUTH CBEICHUS M0 UCTOPUU PA3BUTHS aCTPOHOMUH,
ee CBA3AX ¢ PU3UKON M MAaTEeMaTHKOM;

- HCTI0JIb30BATh MOJIyY€HHBIC paHee 3HaHUS ISl OObSICHEHUS
yCTpOIICTBa U MPUHIIMIIA PAOOTHI TEIECKOIIA;

- BOCIIPOU3BOIUTH OINPEAETICHHS] TEPMUHOB U MOHITUN
(co3Be3aue, BbICOTA U KyJabMuHAIMs 38e311 U CoJHIA, SKIUNTHKA,
MECTHOE€, MOSICHOE, JIETHEE U 3UMHEE BpeMsl);

- 00BSICHATH HEOOXOJUMOCTh BBE/ICHUSI BUCOKOCHBIX JIET U HOBOTO
KaJICHJAapHOTO CTHUJIS;

- 00BSICHATH Ha0JIOJTaeMble HEBOOPYKEHHBIM IJ1a30M JIBUKCHUS
3Be3 ¥ CoJHIIA HA PA3IMYHBIX Treorpaduyeckux MMpoTax,
nBuxkenue u (asbl JIyHsl, npuuuasl 3atMmenuit JIynsl u ConHia;

- MPUMEHSTH 3BE€3/IHYIO KapTy JUIs OUCKa Ha Hebe
OTIpeIeIEHHBIX CO3BE3/INI U 3BE3].

- BOCIIPOM3BOJIUTh UCTOPUYECKUE CBEJICHUSI O CTAHOBJIEHUH U
Pa3BUTHUHU TEIIMOLUEHTPUUYECKON CUCTEMBI MUPA;

- BOCIIPOM3BOIUTH ONPEAEIECHUS TEPMUHOB U TIOHATHI
(xoHbUrypanus rmiaHeT, CAHOJUYECKUIA U CUICPUIECKHIA
Mepuo/Ipl 0OpallleHus TIaHeT, TOPU30HTATBHBIN Mapaiakc,
yTJI0BBIE pa3Mepbl 00bEKTa, ACTPOHOMUYECKAS €ANHHUIIA);

- BBIUUCIISATH PACCTOSIHUE JI0 TJIAHET MO TOPU30HTATBHOMY

DopMBbI KOHTPOJIS:

YCTHBIM KOHTPOJIH (TIepeckas,
JIAJIOT, MOHOJIOT, POJIeBast
urpa,

JIeTIOBas HTPa, TUCKYCCHS);
MUCHbMEHHBI KOHTPOJIb
(TMKTaHT, TECT);
(bpOHTATBHBIN KOHTPOJIb
(ompoc);
WH/IMBUYJIbHBIH KOHTPOJIb
(paboTa ¢ KapTOYKaMH);
TEKYLIUH KOHTPOJIb
(poBepKa JIOMaIIHEero
3a/IaHus ),

UTOTOBBIN KOHTPOJIb
(KOHTpoJsIbHAs paboTa,
KpaTKOBpPEMEHHasI
camocCTosITeNbHas paboTa,
MOBTOPHBIN TECT).
Hetpamummonnsie popmbl
KOHTPOJIS:

Mapajjiakcy, a UX pa3Mepsbl 0 YIJIOBBIM pa3MepaM U PacCTOSHUIO; | KPOCCBOP,
- popmynupoBaTh 3akoHBI Kemiepa, onpeaensiTh Macchl MJIaHET Ha | TOJOBOJIOMKA,
OCHOBE TpeThero (YTouHeHHOro) 3akoHa Kemepa; peOyc,
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- OIIMCHIBaTh 0COOCHHOCTH BMKEHUs Tel COTHEYHON CHCTEMBI
0/ IEHCTBUEM CHUJI TSTOTEHUS 10 OpOUTaM C pa3IMUHbIM
9KCLEHTPUCUTETOM;

- 00OBSCHATH IPUYMHBI BOSHUKHOBEHUS IPUIMBOB HA 3eMJIe U
BO3MYIIEHUH B IBIKeHUU Tell COMHEUHON CUCTEMBI;

- XapaKTepu30BaTh 0COOCHHOCTH JIBIKCHHS U MAaHEBPOB
KOCMUYECKHUX anmnaparoB Ajs uccienoanust ten CosiHedHON
CUCTEMBI;

- opmynrpoBaTh 1 0OO0CHOBHIBATH OCHOBHBIE TIOJIOKECHUS
COBPEMEHHOM runoressl 0 popmupoBanuu Beex Tesl CoaHeuHoM
CHCTEMBI U3 €IMHOTO Ta30IbIIEBOr0 00IaKa;

- oIpeneNATh U pa3nuuath noHATus (CosiHeuHas cuctema,
IJIaHETa, €€ CITYTHUKH, TJIAHEThl 3eMHOM TPYIIIbI, IIJIaHEThI-
TUTaHTBI, KOJIbIIA [IJIaHET, MaJIble TeJla, ACTEPOU/Ibl, TIIIAHETHI-
KapJIMKH, KOMETbI, METEOPOHIbI, METEOPHI, OOJIUIbI, METEOPUTHI);
- ONUCBIBATh MPpUPOAY JIyHBI U OOBICHATH IPUUMHBI €€ OTIMYHS
oT 3eMuIn;

- IEPEUUCIIATh CYIIECTBEHHbIE PA3INYMsI PUPOABI IBYX TPYIIII
IJIaHeT U OOBSCHATh IPUYMHBI UX BOSHUKHOBEHUS;

- IPOBOAUTH cpaBHeHUE Mepkypus, Benepsl u Mapca ¢ 3emieit
0 penbedy NOBEPXHOCTH U COCTaBy aTMoc(ep, yKa3bIBaTh CIIEIb
ABOJIIOIIMOHHBIX U3MEHEHUI MPUPOIbI ITUX IUIAHET;

- 0OBSICHITh MEXaHU3M MAPHUKOBOTO 3(peKTa U ero 3HaueHHe
111 GOPMUPOBAHUS U COXPAHEHUST YHUKAJIBHOM MPUPOIbI 3EMIIH;
- OIIMCBHIBATh XapaKTE€PHbIE 0COOCHHOCTH PUPOIbI TNIAHET-
TUT'aHTOB, X CITyTHHKOB M KOJIELl;

- XapaKTepU30BaTh NPUPOAY MajbIX Tea COJHEYHON CUCTEMBI U
OOBSICHATh IPUYMHBI UX 3HAYUTENBHBIX PA3IN4N;

- OIIMCBIBATh SIBJICHUS MeTeopa U 00JI1aa, 0OBACHATH POLIECCHI,
KOTOPBIE MPOUCXOAT IPU ABWKECHUU TEJI, BICTAIOIUX B
aTMocQepy IUIaHeTbl C KOCMUYECKOI CKOPOCTBIO;

- OIIUCBIBATH MOCJICACTBUS MaJeHUs Ha 3EMIII0 KPYITHBIX
METEOPHUTOB;

- OOBACHATH CYLIHOCTh aCTEPOUIHO-KOMETHOM OMACHOCTH,
BO3MO’KHOCTH U CHIOCOOBI €€ NMpel0TBPaILEeHUS;

- OIPEAETATh U Pa3InNyaTh MOHATUSA (3B€3/1a, MOJEIb 3BE3/IbI,
CBETHMOCTb, IIApCEK, CBETOBOH roj);

- XapakTepu30BaTh (pusnueckoe coctosHue Beuiectsa CosHIa U
3B€3[], U ICTOYHUKHU UX YHEPIUH;

- OIMChIBaTh BHyTpeHHee cTpoeHue CoHIa 1 crocoObl epeJadu
SHEPrUM U3 LIEHTPa K IIOBEPXHOCTH;

- 00OBSACHATH MEXaHN3M BO3HUKHOBEHUs Ha COJHIIE MPpaHyISIIUN U
IISATEH;

- OIMChIBaTh HAOIr01aeMble TPOSIBIICHUS COJTHEYHOM aKTUBHOCTH
U UX BIIMSHUE HA 3EMIIIO;

- BBIYMCIIATH PACCTOSTHUE JI0 3BE€3[] 110 TOJUYHOMY MapaJUIAKCY;

- Ha3bIBaTh OCHOBHBIE OTJINYUTEIbHbIE 0COOEHHOCTH 3BE3]T
Pa3IMYHBIX OCIEA0BATEIBHOCTEN HA JUArpaMMe «CIEKTP -
CBETUMOCTBY;

- CPaBHUBATh MOJIENH PA3JINYHBIX THIIOB 3BE3]] C MOJEIIBIO
CoaHia;

- 0OBSICHATH IPUYMHBI U3MEHEHUS] CBETUMOCTH NEPEMEHHBIX

mapanja,

BUKTOpPHHA.

MeTo1bl KOHTPOJIS:
METOJ TECTUPOBAHU,
IIPOEKTHBIN METOL,
«MO3TOBOH HITYpM»,
«CHEXKHBIN KOMY,
«aKBapUyMm».
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3BE3];
- ONKCHIBATh MeXaHU3M Berblek HoBbix 1 CBEpXHOBBIX;

- OLICHUBATh BPEMSI CYILIECTBOBAHUS 3BE3/] B 3aBUCUMOCTH OT UX
MacCChl;

- OIMCBIBATH ATANbl (POPMUPOBAHHUSI U IBOJIIOIIUU 3BE3IbL;

- XapaKTepu30BaTh (PU3HUECKUE OCOOCHHOCTH OOBEKTOB,
BO3HUKAIOIINX HA KOHEYHOU CTaIMU SBOJIIOLUU 3BE3/: OEIBIX
KapJIUKOB, HEUTPOHHBIX 3BE3]] M YEPHBIX JBIP;

- OOBSICHITH CMBICI IOHATHI (KOCMOJIoTHs, Beenennas, Mo ienb
Bcenennoii, bonbi1oii B3pbIB, peIMKTOBOE U3ITyYEHUE);

- XapaKkTepu30BaTh OCHOBHBIE TTapaMeTphl ['anakTuku (pa3Mepsl,
COCTaB, CTPYKTypa U KHHEMATHKA);

- OTIPEJIENISATh PACCTOSIHUE JI0 3BE€3/IHBIX CKOTUICHHUM U rajJaKTHK 10
nedeniaM Ha OCHOBE 3aBUCUMOCTH «II€PUOJ] — CBETUMOCThHY;

- pacro3HaBaTh TUIIBI TAJAKTUK (CIUPATIbHBIC, IUTUITHYECKUE,
HEINPaBWIbHBIE);

- CpaBHUBATh BbIBOJIbI A. DiiHIITEHHA U A. A. @puamana
OTHOCHTEIBHO MoJeau BceaeHHOH;

- 000CHOBBIBaTh CIpaBeAIMBOCTh Moen Opuamana
pe3yibTaTaMu HaOIIOACHUNH «KPACHOTO CMEIICHUS» B CIIEKTPax
TaJIAKTHK;

- hopMyIMpoOBaTh 3aKOH Xa00a;

- OIIpeNIeNSITh PACCTOSIHUE /10 TaJaKTUK Ha OCHOBE 3aKOHA
Xabb6ua; mo ceeTuMocTH CBEPXHOBBIX;

- OIICHMBATh BO3pacT BceneHnHoit Ha ocHOBE MmocTosiHHOM Xab0ma;
- UIHTEPIPETUPOBATH OOHAPY)KEHHUE PEIIUKTOBOTO

M3ITy4yeHUs KaK CBUJIETENIbCTBO B MOJIB3Yy runotessl ['opsueit
Bcemennoii;

- KJ1accu(UUIMpOBaTh OCHOBHBIE NMEPUO/IbI FBOTIONMK Beenennoit
C MOMEHTA Hauaja ee paclupeHuss —bobIIoro B3peiBa;

- HHTEPIPETUPOBATH COBPEMEHHbBIE TaHHbIE 00 YCKOPEHUU
pacmupenus: BeceneHHoH Kak pe3ysbTara 1eMCTBUs
AHTUTITOTEHUS KTEMHON SHEPrUI» — BUJA MATEPHUH, IPUPOIa
KOTOPOI1 ele Hen3BeCTHA.

7.4. OueHoYHbIE CPEACTBA AJIsl IPOBEICHUA IPOMEKYTOYHOM ATTeCTAIMT

HpOMe)KYTO‘IHaSI aTTecranuia

JInyneie
®opma N ITpumepsl
[TpakTuyeckuii ONBIT | KauecTBa
arrectan | 3HaHUA Ymenus (BnazeTs) oGyqarome | CLCHOTHE!
uu i X CPEe/ICTB
rocs
Huddep | Teopernueck | -PaGorats ¢ -PaboTats ¢ Jlornynoc | Bompockl
CHIIMPOB | UX aCHCKTOB | pa3muyHBIMH Pa3INYHBIMU Tb, K
aHHBII ACTPOHOMUH, | | M HCTOYHHKAMMI nponuuar | auddepen
3ayer UCTOPHHU ) ) eJIbHOCTh, | IIMPOBAaHH
UHpOpMaIINH; UHpOpMAIINH;
pa3BUTHSA yMEHUue oMy
aCTPOHOMMH, aHAJIM3UPO | 3a4ery.
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yCTPOMCTBA - OTIpeNIeNIATh - OTIpeNIeNATh BaTh u
COJTHCHHOH CYLIHOCTHBIE CYLIHOCTHBIE CHHTC3UPO
CHCTCMBI XapaKTePUCTHKHU XapaKTePUCTHKH BaTh
MaTepHan
U3y4aeMoro U3y4aeMoro
00BeKTa; 00BeKTa;
- CAaMOCTOSTEIBHO - CAMOCTOSTEIIBHO

BbIOUpATh KPUTEPUU
JUIs CpaBHEHUS,

BbIOMpATh KPUTEPUU
JUIsl CpaBHEHUS,

COITOCTABJICHUS, COITOCTABJICHUS,
OIICHKHU U OLIEHKH U
KJ1accuukanuu KJaccuduxanuu
O00BEKTOB; 00BEKTOB;

- 000CHOBEIBATh - 000CHOBBIBAThH
CYXJICHUS, CYXJICHUS,
JI0Ka3aTelIbCTBA; JI0Ka3aTelIbCTBA;
- 00BACHSTE OOBICHATH
MOJIOKEH U, MTOJIOKEH U,

CUTYaIlUH, SIBJICHUS
Y IIPOLIECCHI.

CUTYaIlUH, SIBJICHUS
U TIPOLIECCHI.

7.4.1. IlpuMepHBbIe BONIPOCHI /Il IPOBEICHUS MPOMEKYTOYHOM aTTeCTalMU

Bapwuant 1
1. Kak HaspiBaetcs 12 30auaKaibHBIX CO3BE3MH, Uepe3 KOTOPBIA MPOXOAUT TOAUYHBIN MyTh
CouHiia:
a) MJICUHBIN TYyTh;
0) SKIIUTITHKA;
B) MPSIMOE BOCXOXKJICHUE;
r) Beenennast.

2. bmmxkaitmas k CoJIHITy TOUYKa OpOUTHI Ha3bIBACTCS:
a) TICPUTCITUH;

0) adennii;

B) 2JUIHIIC;

T') 9KCLIEHTPUCUTET.

3. Ky06 Goub110ii mostyocu opOUTHI Tema, NeIEHHBIN Ha KBaIpaT Meproja ero oopaiieHuii 1 Ha
CyMMY Macc Tell, eCTh BellnurHa noctosiuHas. Kakoi 3akon Kerutepa?

a) rmepBbIii 3aKkoH Kerepa;

0) BTOpoOii 3akoH Kermepa;

B) Tpetuit 3akoH Keruiepa;

T') YeTBepThIi 3aKoH Kemepa.

4. 3a CKOJIbKO CYTOK JIyHA JieNaeT OJUH 000POT BOKPYT 3eMITH:
a) 25 cyt.;

0) 20,5 cyt.;

B) 27,3 cyT;

r) 31 cyr.
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5. Bo Bpems DTOro siBIIEeHUS YPOBEHb BOJBI IIJIABHO HAPACTAET, JOCTUrasi HAMOOJIBIIETO
3HAYEHUs, a 3aTE€M IOCTETIEHHO CHIDKACTCS 10 HU3IIETO YPOBHSI:

a) COJTHEYHOE 3aTMEHUE;

0) IpUIHBHI;

B) OTJIUBBI;

I') IyHHOE 3aTMEHHUE.

6. HeGonpmme 6ecopmernHOe 3Be3000pa3HbIe Tea, NBMKYyIIHecs BOKpyr CoJHIa,
Ha3bIBAIOTCS:

a) aCTepOUJIbI;

0) METEOpUTHI;

B) IUIAHETHI;

') KOMETHI.

7. Tlepuon oOpamenns: CoyHIIa BOKPYT OCH BOJTU3U SKBAaTOpPa COCTABJIAET:
a) 30 cyTok;
0) 45 cyToK;
B) 25 CyTOK;
r) 10 cyroxk.

8. Ha upem 3aKoHE OCHOBaH METO]I OLIEHKH TeMITEPaTypPhI 3BE3/TbI?
a) HeroToHa;

0) Credana-bonbsimMana;

B) ®Dapanes;

') HET TaKOTO 3aKOHA.

9. Kakyto TemrepaTypy uMeeT COJIHIIE?
a) 1000K;
0) 6000K;
B) 3500K;
r) 6000C.

10. JlaiiTe mpaBWIBHOE OTIPEICIICHUE:

a) benpie kapauku — 3TO Tpynna 3BE3] C paIuycamu, B ACCSITKH pa3 MPEBIIIAIOITUMHA
COJIHEYHBII;

0) benbie kapauku — 3T0 rpymnmna 3BE3/1 ¢ paguycaMu, B COTHU Pa3 MPEBbIIIAIOIUMU
COJTHEYHBII;

B) benbie kapnuku — 3To rpymma 3BE3]] C paAlycaMu, B COTHU Pa3 MEHBLIUMU COJTHEYHOI;
') He ObIBaeT TaKUX 3BE3/I.

11. Yo TAHETCS cepeOpUCTOii MOI0COH 0 00eUM MOTyIIapUsM 3BE3THOTO He0a, 3aMbIKAsICh B
3BE3JJHOE KOJIBLIO?

a) MJIaHETHI;

0) NanakTtuka;

0) MIIEUHBIH MTyTh;

T') COJIHEYHAs CHUCTEMa.

12. T'ne pacnonoxeH HeHTp Haiel ['anakTuku?
a) B co3Be3auu Ctpenbla;

0) B co3Be3nuu Jlebens;

B) HET MPaBUIILHOTO OTBETA;

') OTBETHI @ U 6 002 MPaBUIIbHBI.

22



13. K kakoMmy THITY ralakTUK OTHOCHTCS T€, Y KOTOPBIX OTCYTCTBYET YETKOE BBIPAKECHHUE SJIpa U
He 0OHapy)KeHa BpaliareabHas CHMMETPUS:

a) CIIUPAJIbHBIE;

0) HeTpaBUIIbHBIE;

B) KBa3aphl;

I') HET IPAaBUIILHOTO OTBETA.

14. Kak Ha3bIBarOTCS JMHUU B CIIEKTPAX BCEX M3BECTHBIX FAJIAKTUK, CMEIICHHBIX K KPACHOMY
KOHILY CIIEKTpa:

a) 3€JICHBIM CMEIIICHHUEM;

0) paaro raJakTUYeCKUM CMEIICHHUEM;

B) KpaCHBIM CMEILIEHHEM;

I') MJICUHBIM ITYTEM.

15. Panuyc BeenenHoil 1erko O1[eHUThH ¢ IOMOIIIbIO 3aKOHA!
a) HeroToHa;

0) A. ®puamana;

B) [lymkuHa;

r) Xabb6ma.

JlaiiTe onpeneneHue CIeIyOMNM MOHATHIM:
Hebecnas Mexanuka; DKkBaTopHajibHas cucTemMa KoopauHaT; Actepous; TymMaHHOCTb.

Bapuant 2
1. Cucrema otcuerta, cBsa3anHas ¢ ConHiem, npenioxxennas Hukonaem Konepaukom,
Ha3bIBACTCH:
a) TeOIEHTPUYECKas;
0) reJMOIICHTPUYECKAs;
B) IICHTPUYECKAs;
') KOTIEpHUYECKasl.

2. OTHOIIIEHUE PaCCTOSIHUS MEXKIY POKycaMu K OOJIBIION OCH Ha3bIBACTCS:
a) IBWO)KCHHE;

0) SKCIICHTPHUCHTET;

B) CHCTEMa,

T') MPOTIOPIIHSL.

3. MHTepBasl BpeMEeHU MEX/1y IBYMs MIOCIIEI0OBATEIbHBIMI HOBOJIYHHSIMH, PaBHBIN 29,5 CyT.,
Ha3bIBACTCS:

a) COJTHEYHOE 3aTMCHUE;

0) CHHOJIMYECKHIT MecsIIT,

B) JIYHHO€ 3aTMEHUE;

T') TYHHBIA MECHII.

4. SInenue, npu koTopoMm JlyHa momnagaer B TeHb 3€MJIM, Ha3bIBACTCS:
a) JIyHHOE 3aTMEHHE;

0) COJIHEYHOE 3aTMEHHUE;

B) MIPUJIUB;

T') CHHOJIMUECKHI MECSII.

5. BLI6epI/ITC MPpaBHJIbHYIO MMOCJICAO0BATCIBHOCTD IIJIAHET IO MEPEC YAAJICHHOCTU UX OT COJ'IHI_IaI
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a) Mapc — Mepkypuit — 3eminss — Benepa — IOnutep — Ypan — Catypn — Hentyn —
[InyroH;
0) Benepa — 3emius — Mepkypuit — Mapc — FOnurtep — Ypan — Carypn — Hentyn —
[InyroH;
B) [lmyron — Mepkypuit — 3emist — Benepa — Mapc — FOnurep — Catyp — Ypan —
Henryn;
r) Mepkypuit — Benepa — 3emuss — Mapc — FOnurtep — Catypn — Ypan — Hentyn —
[LnyToH.

6. Camblii KpYITHBIH acTepOU]T HA3bIBACTCS:
a) [lannana;

0) Becra;

B) Lepepa;

r) lannes.

7. 3epuuctas cTpykrypa ¢potocdeps CoHIla HA3bIBAETCS:
a) aHUMaIIs;

0) mpoTyOepaHIIbI;

B) aKTUBHOCTb;

I') TPaHyJSALHS.

8. HemnpepwIBHBII MOTOK YacTHII (TIPOTOHOB, SIIEP TEIHsI, HOHOB, AIEKTPOHOB), HCTEKAIOIINE U3
KOPOHBI B MEKIUTAHETHOE NMPOCTPAHCTBO €O CKOpocThio 800 KM/4, Ha3bIBaeTCA:

a) IpoTyOepaHIIbI,

0) KOCMHYECKHE JIYIH,

B) COJTHCUHBIN BETED;

T') COJIHEYHAs! aKTUBHOCTb.

9. Kakoii rpynmne otHOcuTcs 3Be3aa Aptyp?
a) CBEpXTUTaHTBHI;

0) OenbIe TUTaHTHI,

B) KpacHbI€ TUTaHThI;

I') KpacHbIE TUTAHTHI.

10. B kakoi o6mactu CoHIIa TPOTEKAIOT TEPMOSIICPHBIC PEAKIIHH ?
a) B spe;

0) B KOpOHE;

B) B mpoTtyGepannax;

T') HET IPaBUILHOTO OTBETA

11. Kak Ha3bIBaroTcs 00BEKTHI BO BeeneHHOM, Kyja Bce MPpOBAIMBACTCS U OTKY/Ia HUYETO HE
BBIXO/IHT:

a) YepHBIE TPEYTOJILHUKH;

0) YepHbIE JIBIPHI;

B) ["anmakTukw;

T') HET TaKUX 00NacTei.

12. Cxonbko 3Be31 B ['amakTuke?
a) 900 mupp;
6) 400 mupp;
B) 100 mutpz;
r) 600 Mup.
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13. V kakux rajJakTUK SIpo MepeceKaeTcs Mo AuaMeTpy MONepeyHOH moiocoii?
a) y IepeceuEHHbIX;

0) y cCiMpaibHBIX;

B) Y HENIPABWIbHBIX;

T) Y TYIBIX

14. Hayxka, uzyuaroiasi CTpo€HUE U 3BOJIOLMIO BeenenHoll, Ha3bIBaeTcs:
a) pusuka;

0) KocMoJIoTHEeH;

B) 300JI0THEH;

I') TUAPOCTATUKOM.

15. B xakoM rogy 0bu10 00HapyK€HO NEPBOE MUKPOBOIHOBOE M3JIy4€HHE, KOTOPOE HE CBSI3aHO
HU C OJIHUM M3 U3BECTHBIX HCTOYHHKOB PATMOU3ITyUCHHUS?

a)B 1967 ;

6) B 1968 1;

B) B 1969 1;

r)B 1970r.

JlaiiTe onpeneneHue CIeNyOMUM MOHATHIM:
lNopuszont; Cunepuueckuii Mecsi; Mereop; CosiHeuHbIH BeTep;

7.4.2. IlpuMepHbIe 3a1a4M JJI51 IPOBEIEHUS MPOMEKYTOUYHOM aTTeCTAIMU
He npenycMoTpeHsbl.

8. JONIOJIHUTEJIBHOE OBECIIEYEHUE JUCLHUIIJINHBI
Ipuioxenune 1. KpaTkuii KOHCIIEKT JeKIIMOHHOTO 3aHATHS

Tema: Cucrema «3emiss—Jlyna» (ocHoBHbIe aBUKkeHus 3emuin, popma 3emuan, Jlyna —
CIIYTHUK 3€eMJIH, COJIHEYHbIe U JIYHHbIE 3aTMeHMSI).

1 Buaumoe aBukeHue u (paspl JIyHbI.

Bugumoe nBumxenue JIyHbl BOKpYr 3eMiM HCHOJIB30BAJIOCh C INIyOOKOH JApPEBHOCTH
pasHBIMU HapoJaMM A MHOrux nenedl. Ha HaOmiofeHuu JIyHHBIX (a3 CTpOMJICS JIyHHBIH
KaJeHJaph.

ITo n3BecTHOMY TOUHOMY HOJIOKEHUIO JIyHBI Ha KaXX/IbIi 4aC MOXHO HAalTH JI0JITOTY MECTa
HaOIr01eHUs. DTO MPaBUIIO MCIIOJIb30BAIOCh B MOPEXOJICTBE 10 18 Beka, moka Ha KOpabisix He
CTaJIM TIEPEBO3UTH XPOHOMETPHI.

OpnHako, 10 CUX NMOP MOPCKUMHU BEJJOMCTBAMH Pa3HbIX FOCYJApCTB ME€YATAIOTCS TaOIHIIbI
noJioxkeHui JIyHbI B CITy)KeOHBIX U3IaHHIX.

YtoObl TOYHO COCTABIATH TaOIMIIbI, HY>)KHO 3HAaTh TEOPUIO IBMKEHUs JIyHbl. DTa 3a1aua
pelanach aCTpOHOMaMU Ha MPOTSYKEHUH 25 BEKOB.

JlBmwxenue JIyHbl OYeHb CIOXKHOE H3-32 MHOTOYMCIEHHBIX BO3MYIIEHUH €€ OpOUTHI
Opb6ura JlyHsl npeacTaBiseT coOOW AUIHIC, SKCIEHTPUCUTET KOTOporo paseH 1/18, Oounblas
MI0JIyOCh
384 400 xm. B nepuree paccrostaue ot 3emun 1o JIynsl MeHb1ie cpegsero Ha 21 000 kwm, B aroree
Ha CTOJIbKO k€ OOJIbIIE.

o 0
IInockocTh JIYHHOU 0p6I/ITBI HAKJIOHCHA K IVIOCKOCTHU SKJIIMITHUKU MO YIJIOM 5709'. Ora

Ogq 0m 1
BCJIMYNHA NICPUOANYCCKU KoJieoeTcs oT 4 58 JIo 5 20'3a noJjroaa. BHCpBBIC 3HA4YCHUEC HAKJIOHA
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op6uts! Hamén ['unmapx u omubdes b Ha 9'.

CpenHee 3HaYCHUE dKCIIEHTpUcUTeTa paBHo e = 0,055. (0,044 - 0,072)

Jlynnwie y3ol - mouku nepeceueHus IyHHOU U 3eMHOU OpOum - TOCTOSIHHO MEPEMEIAI0TCs
0 SKJIMITHKE HABCTpedy ABMKeHUs JIyHbI, coBepIIas MoJHBIA 000POT MO IKIMNTHKE 32 18 et
7 MecsLeB.

[lepureii ;iyHHO¥ OpOUTHI HETIPEPBHIBHO ABIKETCS K BOCTOKY, 3aBEpIasi MOJHBIA 000pOT 32
9 ner.

Jlyna u 3emns oOpamaroTcs BOKpPYr OOIIEro IIEHTpa Macc, KOTOPBIA Ha3bIBACTCS
oapuyenmp. CootHorieHue macc JIyHbl 1 3emMiin Takoe, 4TO OapuyeHmp HAxoO0umcs 6Hympu
3eMHO020 wapa, Ha paccmosanuu 4670 km. om yenmpa macc 3emau.

Bpamenue JIyHbl BOKpYr cBO€ OCU onuChIBaeTCs mpemsa 3akonamu Kaccunu. 11o s3tum

3aKOHAM JIYHHbIU 9K8AMOP UMeen NOCMOSHHbILL HAKIIOH K nIocKocmu skaunmuku 1 = 1 °32:47",
Buaumblii myts Jlynsl Ha HeOe oOycnoBieH oOpaiieHueM e€ BOKpPYr 3emiid U
npeocmasnsiem cobol He3aMbIKaroWylocs KpPUgyro JIUHUI, HNOCMOSHHO MEHAIOWYI0 C80€
NoJI0dMCeHUe cpedu 36€30 300UAKANbHBIX CO36€30UII.
g Toro, uyToObl MOJY4YUTHh 3HaYeHHe MHpoThl JIyHbl ¢ TouHOCThIO 0",1, Hy)XHO TpO-
cymMMupoBaTh 655 unenos. [liig onpenenenus 1oarotsl Beero 300.

2 Hcropus iyHHOM TeopHu.

JiBuxkenue JIyHbl SIBISI€TCS HACTOJBKO CJIOXKHBIM, YTO YIOBJIETBOPUTENIbHOE OOBSICHEHUE
MHOTUM ero (eHomeHaMm pAan juiib M. HeloToH B co3maHHOW MM TeopuM ABM>KeHUs JIyHBI Ha
OCHOBAHHUH TATOTCHUS.

Knaouit [lromemeit peman mnpoGieMy HEpaBHOMEPHOTO JABM)KEHUS JIyHBI, BBOJOM
skcieHTpa. OH npeanonarai, yto JlyHa ABUXKETCS BOKPYr 3eMJIM MO KPYry, LEHTP KOTOPOro He
COBITANIaeT ¢ 3eMIIEN.

[Tronemeit mokazan TeopeMy O TOM, UTO JIBH>KEHUE JIYHBI IO SKCIIEHTPY MOMKHO MPEJCTABUTh
KaK KOMOMHALIMIO IBYX PaBHOMEPHBIX KPYTOBBIX ABM)KEHUH, IO JePEPEHTY U AMUIUKITY.

Jlis TouHoro omucaHus ABWKeHUs JIyHbI HY)KHO OBLIO HAWTH OTHOILIEHHE PaIUYCOB
nedepeHTa u nuiukia. [tonemel Hameén ux, ucciemys ABe TPOWKH 3aTMEHUM.

Haiinennas teopus xopouio onuchiBana ABmxeHue JIyHbl B CU3UTHSIX, U J1aBaja OOJIbIINe
MOTPEIIHOCTH ¢ HAOII0JaeMbIMU 3HAYEHUSIMH JIJIS1 OCTAIbHBIX TOUEK OPOUTHI.

®dopma JTyHHOI OpOUTHI IEpUoANYECKU U3MeHsieTcs. E€ akclieHTprCcHTeT BO3pacTaeT, Korjaa
JIMHUA ancuj HarpaBsieHa Ha COoJIHIIe, M YMEHBIIAETCsl, KOT'/1a OHA COCTABIISIET C HUM IPSIMOM yroJl.
(OBeknus) [lepuon sBekiuu paBeH 31,81 cpeTHUX COTHEUHBIX CYTOK.

IIpuynHa IBEKIMHU B TOM, YTO 8 HOBoYHUe JIyHa naxooumcs oaudice k Connyy uem 3emns
u Connye cunvHee npumszugaem eé, Cmpemacy Kak 0bl omoaiums. B nonnonynue maxum dce
obpazom Connye oeticmeyem Ha 3emaro. Bo epems xkeadpamyp oeiicmeue Connya cmpemumcs
conuzume ux medcoy cobotl. bnazooaps seéexyuu opouma Jlynelr cmpemumcs 8bimaHymscsa no
Hanpasnenuro k Connyy u sxkcyenmpucumem 6cé spems mensemcs. Ilepuoo e2o uzmenenus pasem
206 cymok.

Jlns ycoBepiieHCTBOBaHMS cBoei Teopuu IItonemeill BBEN MOHSATHUE SKBAaHTAa - HEpas-
HOMEPHOTO JIBMKEHHS IO OKPY>KHOCTH.

3a 9TO JIOMyIlIeHNE OH MO3JHee KpUTUKOBascs apadbckumu ya€HbiMu 1 H. Konepaukom.

Bcé xe [ITonemeit co3nan 10CTaTOYHO YAOBIETBOPUTENBbHYIO TeOpHUIO IBMKeHUs JIyHbl. 1o
ero pacuéram cpeaHee pacctosiHue 10 JIyHbl paBHO 59 36MHBIM pauycam.

CoBpemenHoe 3HaueHue - 60.

Cepbé3Hble BO3pa)KEHUE BBI3BIBAJIO JIUIIH TO, YTO [ITONEMEN MPUBOAUT CIUIIKOM OOJIBIIIOE
OTHOIICHHE HAaUOOJIBIIIETO PACCTOSHUS OT 3eMiH 10 JIyHbI K HAMEHbBIIIEMY

- 1,9 (coBp. 1,14). C Takum 3HaueHHEM BUIUMbIE pa3mepbl JIyHBI JOKHBI ObUIH ObI
MEHSATHCA B JIBA pa3a, B 3aBUCUMOCTH OT TOTO, B KaKoi TOUKe cBoei opouTsl Haxoautes Jlyna. Mol
9TOro He HaOmomaeM, a [ItoneMeii 0001IET MOTIAHUEM.
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- Teopus KomnepHuka BHecna MaJlo sICHOCTH B ABUKeHHE JIyHbI, Tak Kak JlyHa nBuramace
BOKpYT 3eMiH U 110 Teopuu IItonemes.

KonepHuk npeuiokui cBOE oNucanue IBUKECHU JIyHbI, IPUMEHUB i1 HE€ JBa SMULUKIIA.
Orta Teopus ycTpaHsla CPEAHMM M UCTHUHHBIA NEpPUred, HEPAaBHOMEPHOE IBM)KEHHE LIEHTpa

SIMMIUKIIA 10 SKCUCHTPY, SKBAHT.
OI[HaKO TCOpHA KOHCpHI/IKa OIIMChIBAaJIa IBUXKCHHC .HYHI)I HC HAMHOTO JIy4dlic€. HctuaHOC
noHuManue ObLI0 BHeceHo yuiib M. HeroTroHOM mocie OTKPBITUSA 3aKOHOB TATOTCHUS.

3  ®a3pl JlyHbl.

Bunumoe IBIDKCHUEC JlyHbl
COTIPOBOXKIACTCS HEIPEPHIBHBIM
W3MEHEeHneM €€  BHEIIHero  BHJA,
xapakrtepusyemoro $azoii JIyHsI.

daza Jlynsl U3MEpSIETCS
OTHOIIIEHUEM ILIONIA I OCBEIIEHHOM YacTH
BHIMMOTO JIUCKA KO BCEH ero INIOMa u.

Yeon meancoy nanpasnenuem c Jlynoi
nHa Connye u 3emnio Ha3bIBaeTCS hazo0vim
ye- om.

', QZ ‘)’ 04 OJ O" 07 Qb’ Pasnuuaror  4yerbipe  OCHOBHBIE
¢a3sr  JlyHbl, KOTOpBIE MOCTENEHHO
MIEPEXOJIAT OJIHA B IPYTYIO: HOBOIYHUE, NEPEAs Uem8ePm b, NOIHOJIYHUE, NOC/ICOHAA Yem8EPM .

Jlunus, omoenaowjas mémuyro yacms oucka JIynvl om ceemnoii, Ha3bIBA€TCSI TEPMUATOPOM.

Coedunenue Jlynot ¢ ConHyem 60 6peMs HOBONYHUA U NPOMUBOCMOSIHUE 80 8peMs
NOJHONYHUS HA3BIBAIOTCS] CU3UTUSIMM.

C npeBHHMX BpeMEH Hapo sl 3emuin Habmonanu 3a ¢azamu Jlynel. C mpuObIBaHHEM MecsIa
CBSI3bIBAJIM  JIyYIlle€, HWHTEHCUBHOE TMPOU3PACTAHUE PpACTEHUH, 3I0pOBbE  neTeil. Y
LEHTPATbHOA(PPUKAHCKOTO MJIEMEHH OaraHaa Mpu MOSIBICHUU HOBOTO MECSIa MaT€pH BBIHOCAT
CBOMX MJIQJICHIIEB U MOKA3bIBAIOT UX BO3POKIEHHOU JIyHe.

B I'epmanuu B TeueHHe MHOTHX CTOJICTHI MPUYPOUYMBAIN K HOBOM JIyHEe TTOCEBBI, CBALOBbI,
Hayajo CTPOUTEIIbCTBA.

B mnocnenHo 4eTBEpTh CUMTAIIOCH OYEHb IUIOXO BBIXOJWTH Ha BOWHY U oxoTy. [lo
cBUJIETENBCTBY ['epooTa, ciapTaHbl UMEHHO [TO3TOMY HE MTOCIaJIM BOBPEMS CBOU BOKCKa ITPOTHUB
nepcoB k Mapadomny.

Y KpecThsiH 0 CUX MOP CYIIECTBYIOT OBEPHS, UTO CEATh HA/I0 NpHu pacTyuieit JIyHe, a xxartb
pH yObIBaIOLIEH.

Knapmmii [Itonemeii nucan B Terpabuonoce:

«Jlyna, kak Hamboznee nmpubamxkEHHOE K 3emiie HeOecHOe Telo, B M300MINU JapyeT CBOU
CBET 3€MHBIM MpeAMeTaM, NpuyYéM OONBIIMHCTBO W3 HUX KakK OJYIIEBIEHHBIX, TaK H
HEOJYIIEBJIEHHBIX, UCIHBITHIBAET K HEH paCIIONIOKEHUE M HM3MEHSETCS BMECTE C HEW; peKu
YCKOPSIIOT WJIM 3aMEAJISIOT CBOW Oer moJ BO3JAeHCTBUEM e€ JTydyeil, MPUIMBBI U OTIMBBI MOpei
HAaYMHAKOTCS C €€ BOCXOJOM M 3aX0JI0OM, a PACT€HUs WJIA KUBOTHBIE MOJHOCTHIO MM YaCTHYHO
pacUBETAIOT WM YBAJIAIOT BMECTE C HEM.»

V¥ B. lllexcniupa OTeIo TOBOPUT:

«Bwuna JlyHsl, oHa, kak BUugHO, He B Mepy O61n3ko mojomina k 3emiie

U cBoauT Beex ¢ yma.»

Loanye

B CHIA rpynma y4€HbIX HcchefoBaia 0OCTOSTENhCTBA BCEX YOHMICTB, COBEpIIEHHBIX B
okpyre Jleia 3a mepuon ¢ 1956 mo 1970 rox. Iluku kpuBoil yOMHCTB coBmajganu ¢ ¢aszamu
HOBOJIYHUS U MTOJTHOJYHHUS.

Jhyna obpawena k 3emne 6cez0a OOHOU U MOU dce CMOPOHOU, OOHUM U MeM dice
noxywapuem, maxk Kaxk OHA 8pawjaemcs 80Kpy2 C80€ll OCU C MeM dce Nepuooom (U 8 mom dce
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Hanpaeienuu), ¢ Kakum oHa obpaujaemcs 60Kpye 3emiu.

3Bé3anble cyTku Ha JlyHe coctaBistor 27,32 3eMHBIX CpeIHUX CYTOK.

Ocps Bpamenus JIyHbl HAaKJIOHEHA K TUIOCKOCTH JIYHHOU OpOMTHI Ha YroJI 83°20'.

JIyHa HEMHOI0O ITOBOPAYMBAETCS K 3€MJIE TO OJHOM CKPBITOM CTOPOHOM, TO APYrOi, TaK YTO
Ha 3emsile MOXKHO HaOmogate 60% e€ MOBEepXHOCTH. DTO sIBICHHE Ha3bIBAETCS IHOpanuu
(xauanus) JIyHslI.

4 CuHoau4ecKkuil, cuaepuYecKHii U APAKOHNYECKU MecsbI.

llepuoo obpawenus Jlynvi 6okpye 3emau Ha3bIBa€TCd CHAEPHUYECKHM WU 3BE3AHBIM
MecsieM. Ero npoaommkuTenbHOCTh paBHa 27,32 cpeaIHMX COTHeYHBIX cyTOK. [lo ucreuenuun
3TOro BpeMeHH JlyHa cHOBa 3aHUMAET IpeKHEee MOJI0KEHHE Ha CBOel OpOUTE M0 OTHOLIEHUIO K
3BE37aM.

IIpomescymoxk epemenu mexcdy 08yMs NOCIEO08AMENbHLIMU OOHOUMEHHbIMU (azamu JIyHbl
HA3bIBAETCS CUHOOUUECKUM MECAUEM.

Cunomuueckuii Mecsn, paBeH 29,53 cpeaHux cojgHe4dHbIX CcYTOK. OH OnunHee
cuoepuueckozo.

Uepes cunepuueckuit mecs, JlyHa, caenaB mosHbIl 000poT 1o opoute, 3ailMET MpexHee
MOJIO)KEHHE OTHOCHUTEIBHO 3BE3]I, HO TaK KaK 3eMJIsl CMECTUTCS B MOJIOKEHHE 2, TO MOJHOJIYHUS
emi€ He Oyaer. OHO HACTYMHT CITYCTSI HEKOTOPOE BpeMsi, Kora 3emirst 3aiMET ToJIoKEeHHE 3.

JIpakoHUYeCKUIl MecCSll - NPOMENCYMOK BPEeMeHU MeHcOy 08YMs HOCIe008amenbHbIMU
npoxogicoenusamu JIynol uepesz 00un u mom dnce y3sen ceoeti opoumot (27,21 cpeIHUX COTHEYHBIX
CYTOK).

JIlpakoHWYECKUI MeCSI] KOpoUYe CHUIACPUUYECKOTO H3-3a JBWKCHHS Y3JIOB JIYHHOU OpOHUTHI
HaBCTpeuy ABUKEHUIO JIyHBI.

AHOMAJIMCTUYECKHIT MECSIIL - IPOMENCYMOK BPeMEHU MeHCOY 08YMsl NOCIe008aAMETbHbIMU
npoxooicoenuamu Jlynot uepes nepueeti (27,55 cpeonux cymok).

Bce atu Mecspl TouHO Bhiuncaui ené ['unmnapx.

5 CosiHeyHbIe U JIyHHbIE 3aTMEHUSI.

Lpu osudicenuu goxpye 3emnu Jlyna npoxooum nepeo OanéKuMuU CEeMUIAMU U MONHCEM UX
3ACNIOHUMb  C8OUM  OUCKOM. TO SIBIIGHME Ha3bIBaeTCsl MOKpPbITHEe cBeTHa JIyHoIi.

”

r Op6uma flywe:

-
-
-

OmnpeneneHre TOYHBIX MOMEHTOB Havajia U KOHIA TOKPBITUH UMeeT O0JIbIIoe 3HaUeHUE IS
n3yueHus 1BuxkeHus JIyHsl 1 GopMbl e€ Tucka.

THokpvimusa Connya JIynoii Ha3bIBalOTCS COJTHEYHBIMH 3aTMEHHUSIMH.

CoutHe4HOE 3aTMEHHE UMEET PA3JIUYHBIM BU JUIS PA3HBIX TOUEK 36MHOM MMOBEPXHOCTH.

Juck ConHiua OyJIeT MOJIHOCTBIO 3aKPbIT JIUIIb TSl HAOI0AaTeNsl, HaXOJAIIEerocs BHYTpU
KOHYCa JJYHHOU TeHU, MAaKCUMaJIbHBIN THaMeTp KOTOPO Ha MOBEPXHOCTH 3eMJIM HE IPEBOCXOIUT
270 kM.

B aT0it 065acTu OyeT MOJIHOE COTHEYHOE 3aTMEHHE.

B oOmactsax, kyaa najnaetr nmoiyreHb oT JIyHbI, BHYTpU KOHYyca JIyHHOM MOJyTeHH OyneT
YaCTHOE COJIHEYHOE 3aTMEHHUE - TUCK JIYHBI 3aKpOeT TOJIBKO YaCTh COJTHEYHOTo JTucKa. Yem Ommke
HabroaTeNlb K OCH TE€HH, TeM Oouiblas yacTh aucka CoiyiHa 3akpbiTa. BHe KOHyca moinyTeHH
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BHJIeH Bech auck ConHIa U 3aTMeHue He HabmogaeTcs. Tak kak pacctostHue ot JIyHsl 10 3emiun
n3mensierca ot 405 500 km 1o 363 300 kM, a JuyIMHA KOHYCa MOJHOW TeHU OT JIyHbI B cpeaHeM
paBHa 374 000 kM, TO gepuiuna KOHYCca IYHHOU MeHU UH020a He 00X00Um 00 NOBEPXHOCHU 3eMu.
B sTOM ciiyyae HabmogaeTcs Koabyeoopaznoe 3ammenue.

B pasnpix Toukax 3eMiIM COJIHEYHOE 3aTMEHHE HACTyMaeT B pa3Hoe Bpems. JIyHHas TeHb
nepeMeIaeTcst ¢ 3amajia Ha BOCTOK, 00pasys MoJIocy JJTUHOW B HECKOJIBKO THICSY KUJIOMETPOB U
mupuHOM okoJio 200 kM. J[iuTes moIHOE 3aTMEHUE HECKOJIBKO MUHYT - OT 2 -X 10 7 -mu. OOmias
MIPOJIOJDKUTEIBLHOCTD BCeX (a3 MOKET JUTUTHCS CBBIIIE ABYX 4aCOB.

Ilpu nonaoanuu JIynvl 6 KoHyc 3eMHOU MeHU NPOUCXOOUM JIYHHOE 3amMeHue.

Konyc 3eMHO# TeHM JyTMHHEE KOHYCa JIYHHOM, a THaMeTp Ha paccTosTHUU JIyHBI peBbImIaeT
muametp JlyHsl 6osblie yeM B 2,5 pasa.

[TockonbKy BO Bpems 3aTMeHUs JIyHa JIMIIaeTcsi COJTHEYHOTO CBETA, TO JIYyHHOE 3aTMEHUE
BHUJHO Ha BCEM HOYHOM TOJyIIApUX 3€MJIM W JUIS BCEX TOYEK HAYMHAETCS B OJUH U TOT XKe
¢bu3nIecknit MOMEHT (OTIIMYHBIN OT MECTHOTO BPEMEHH) ¥ 3aKaHUYMBACTCS OJHOBPEMEHHO.

[Ipu B0k aeHun JIyHBI IOJIHOCTBIO B 3€MHYIO TEHb HACTYIAET MOJIHOE 3aTMeHue JIyHbI, Tpu
BXOXJEHUN 4vactd  JIyHBI
OBbIBaET 4aCTHOE 3aTMEHHUE.

[TomrHoe nyHHOE 3aTMEHHE
MOYKET MPOJOJIKATEC 10 2-X
JacoB.

3aTMEHUIO
Op6uma Jlynei NPEIIECTBYET W 3aBEpIIIacT
ero  TOJYTEHEBOEC  JIYHHOE

3aTMeHue, Korja JIyHa POXOIUT CKBO3b 3€MHYIO MOTyTEHb.

5.1 YcioBUsI HACTYNJIEHUS 3aTMEHUIA.
Ecimu Obl TIIOCKOCTH JIyHHOUW OpOHTHI COBMAJaia ¢ TUIOCKOCTBIO AKJIUITHKH, TO 3aTMEHUS

MIPOUCXOIMIIA OBl KaXKIbIH CHHOAMYECKHI MecsIl. V3-3a Toro, 4To yroy HakjIoHa COCTAaBJISET 5009,
Jlyna BO BpeMs HOBOJYHMSI WJIM IOJHOJIYHHMS MOXET HAXOOUThCA JaJIeKO OT IIOCKOCTH
SKJIMIITUKU, M Torjga €€ OUCK NMpoWAET Bbime win Hike CosHIA MM KOHyca TeHH 3eMJd U
3aTMEHMS HE IPOU30HAET.

Yro0Obl IPOU301IIO 3aTMEHUE HYKHO, 4TOOBI JIyHa BO BpeMsl HOBOJIYHUS WJIM TTOJIHOJYHUS
HaxXoJuIach BOJIM3HU y37a cBOEH OpOUTBHI, T.€. HENAIEKO OT SKJIUITHKH.

YTo0Obl MPOU30IIIO COJIHEYHOE 3aTMEHHUE, HY’KHO UYTOOBI T€OLEHTPUYECKas FIKIUIITHIECKAs
mupoTa Jlynsl Obuia Mensbie 88',7, a paccrosinue JIyHbI OT y31a cBO€it opOUTHI 10 16° 5.

Kaxiplif ros ObIBaeT Ba COJHEYHBIX 3aTMEHMsI BO3JIE Y3JIOB JIYyHHOH OpPOUTHI, HO MOXET
ObITh 4 1 5.

Jlis HacTyIJIeHUs JIYHHOT'O 3aTMEHHS HY)XXKHO 4TOOBI B IOJHOJYHHME PACCTOSIHUE MEXIY
LIEHTPOM 3€MHON TE€HU U JIYHHBIM Y3JIOM OBbLJIO MEHbIIE YeM 10°,6, u MEX]y LIEHTpaMHu 3€MHOMN
TeHu u JIyHbl - MeHbLIE YeM 56',5.

Ha npoTspkeHu# rojia MOKET He TPOU30UTH HU OJJHOTO JTYHHOTO 3aTMEHHs, a MOXKET OBbITh

29



ABa UJIK TPH.

6 Capoc. cropusi 3aTMeHUIA.

[TocnenoBaTenbHOCTh 3aTMEHMN TMOBTOPSIETCS MOYTH TOYHO B TPEKHEM IOPSIKE depe3
MIPOMEKYTOK BpPEMEHH, KOTOpBIA Ha3biBaeTcs capocoM. Capoc (erumr. - THOBTOpPEHHE) ObLI
BBIYMCIIEH €l B APEBHOCTU U cocTaiseT 18 neru 11,3 cyrok.

B teuenue kaxxnoro capoca npoucxoaut 70 3aTMeHu#, u3 HUX 41 cosiHeyHOE U 29 JIyHHBIX.
CoutHeuHbIE 3aTMEHHSI TIPOUCXOAT Yalle JTYHHBIX, HO B JaHHOW TOYKE HA MOBEPXHOCTH 3eMITH
Yaie MOKHO HaOJro/aTh JTyHHBIC 3aTMEHUS, TaK KaK OHM BHJIHBI HA IEJIOM TOJIYIIApUUA 3eMIIH,
TOTJIa KaK COJTHEUHBIC 3aTMEHUS BUIHBI JIMIIH HA Y3KOH mostoce. [10JHBIX COTHEYHBIX 3aTMEHUN B
TeueHue capoca ObiBaeT 10, HO UX peaKo MOXKHO YBUAETh. B naHHON Touke 3emMii COTHEUHbIC
3atMeHus BUIHBI B cpenHeM 1 pas B 200 - 300 net.

[lo npeBHel kuTalicKo# JereHie NpUABOPHbIE acTpoHOMBI XU U Xo, )kuBiue B XXII B. 10
H. 2., IPEAAJIMCh MBSHCTBY U HE MPe/ICKa3aiu BOBpEMs COJIHEUHOE 3aTMeHue 22 oKTsiops 2137 r.
70 H.3. 3aTMEHHME HACTYNUJIO BO BPEMsI TOP)KECTBEHHOH LEPEMOHHH, HAapylUIUB €€ pUTyal.
AcTpoHOMaM OTPYOUIIN TOJIOBBI.

Capoc ObUT OTKPBIT BaBUJIOHSIHAMH He To3Hee 6 B 10 H.9. KnmaBnuii [ITonemeit onucan ero
B AJIbMarecTe co CChIJIKOW Ha BABHJIOHCKHUX aCTPOHOMOB:

«/IpeBHelie MaTeMaTUKH HAIIUTA U3 HAOIIOACHHH TyHHBIX 3aTMEHHUH, YTO 32 TPOMEKYTOK
B 6585 1/3 nHs 3akaHUYMBaeTCs MPUOIMBUTENBHO 223 CHHOAWYECKHWX Mecsina, 239
aHOMAJIUCTUYECKUX, 242 BO3BpalleHUS MO LIUPOTE (JIpakoHHYECKuX), 241 Bo3BpallleHue o
noJyiroTe (cuaepuueckux) u ceepx toro 10 2/3 rpamycoB, koTopbie COTHIIE MPOIILIO 32 TO K€ BpeMs
CBEpX cBOMX 18 000pOTOB, CUMTAs UX [0 OTHOLLIEHHUIO K HETIOABM>KHBIM 3BE3/1aM; U OHU Ha3bIBAIH
3TOT MPOMEKYTOK BPEMEHHU MEPUOJIOM, TaK KakK MOCJIEe HEro BCE ITH JABMXKEHUS BO3BpAILAlOTCA K
UCXOJHOMY MOJIOKEHUIO.»

B 19 Beke ObuM HalICHB! KIIMHOTIMCHBIE TAOMWYKK JApeBHero BaBuiona. Ha ogHo# n3 HUX
€cTh TabymIra capocos ¢ -372 o -276 1.

ABTOpamu Teopun 3aTMeHul B BaBuione Obutn actpoHombl Kunnany u Habypumanny.

CooOmiennst 0 3arMeHusx B BaBuioHe Hocwim Takoi Xapaktep: «UeTbIpHAIIATOrO
MPOU30UIET 3aTMEHHUE; 3TO - HEOJIAronpusaTHO Uit Diaama u AMyppy, HO OJaronpusTHO JUId Haps,
MO TOCIOJINH;

ycTh
mapb, MOH
TOCIIO/IVH,

MyHa

ycnokoutcsi. OHo Oyzner BuaHo 6e3 Benepsl. 3 Upacmuniy, napckuii ciyra.»

9. OBYYEHHE CTYJAEHTOB-MHBAJINIOB n CTYJAEHTOB C
OI'PAHUYEHHBIMHA BO3MOKHOCTAMMHA 310POBbAA

[lopsinok 0OyueHHMs MHBAJIMIOB M CTYICHTOB C OTrPaHMYEHHBIMH BO3MOXXHOCTSAMHU
onpenenen «llonmoxennem KyOl'Y 00 o00ydyeHUM CTYIEHTOB-MHBAJIUAOB U CTYJCHTOB C
OTpaHMUYEHHBIMHA BO3MOKHOCTSIMH 370POBbSD.

JUia v ¢ OrpaHMYEHHBIMH  BO3MOXHOCTSIMH ~ 370pPOBbSl  NPEAYCMOTPEHBI
o0Opa3oBaTesibHbIe TEXHOJIOIMH, YUUTHIBAIOLINE OCOOCHHOCTH M COCTOSIHUE 3/I0POBbS TAKUX JIMII.
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