1020

MUHUCTEPCTBO HAYKHU U BEICIIEI'O OBPA3OBAHIA POCCHICKON
OEJJEPAITMN
Ouwman heleparbHOro Tocy 1apCTBEHHOTO 010 UKETHOTO 00pazoBaTenbHOIO
YUpEsK/IeHHS BEICLIETO 00pa3oBaHIA
«Ky6anckuit ToCy1apCTBEHHBIN YHUBEPCHTET
B . CnaBsancke-Ha-Kybanu

PABOYAS [IPOIPAMMA YYEBHOM Y CLIATIINHBI
B/1.05 ACTPOHOMUSI

crienmanbHocTh 44.02.01 JomkonsHoe 00pasoBaHue

Kpacuomap 2022



Paboyas nporpamma yyebHon amcunnanHel 6A.05 AcTpoHoMuKA pa3paboTaHa Ha
ocHoBe TpeboBaHUi PIrOC cpegHero o06Llero 06pa3oBaHMsl, MNPEAbSBNSEMbIX K
CTPYKTYpe, COAEpXaHUIO W pe3ynbTaTaM OCBOEHWMA Yy4yebHOW AucumnnvHbl B.05
ACTpoHOMWSA, B COOTBETCTBUM C PekOoMeHAauusMu no opraHusaunm nofyyveHus
cpefiHero o6Lero o6pasoBaHUs B Mnpefenax OCBOEHWA 00pa3oBaTe/lbHbIX Mporpamm
CpefiHero npogeccMoHasbHOro obpasoBaHns Ha 6a3e OCHOBHOMO 06LLEero 0bpasoBaHus, ¢
yyeToM TpeboBaHMn (hefepanbHOro rocyAapCTBEHHOro 06pas3oBaTe/lbHOrO CraHjapTa
cpeaHero npodeccroHanbHOro obpasoBaHus No cneumansHocT 49.02.01 dusnyeckas
KynbTypa  (TYMaHWTapHbIA NPO(U/b), YTBEPXAEHHOro npukasoM MuHUCTEpCTBa
obpazoBaHMs W Haykm Poccuitickon Pepepaumm ot 11 aerycta 2014 1. Ne976,
3aperucTpmposaH B MuHuctepctse toctuuum 25.08.2014 r. (per. Ne 33826).

AucumnnvHa 54.05 AcTpoHomus
doma 06yyeHns OYHas
YuebHbIiA rof, 2022-2023
1 Kypc 2 CeMecTp
neKkuun 24 4
MpPaKTUyecKune 3aHATUA 124
CaMOCTOATE/IbHbIE 3aHATUA 14y
KOHCY/bTauumn 4y,
(hopmMa NPOMEXXYTOYHOI aTTecTaumm AnddepeHLMpoBaHHbIN 3a4eT
CocTtaBuTeNb: npenojasartesib A.N. Kopobko

YTBepXKZeHa Ha 3acefaHui NpeaMeTHO-LMKI0BOM KOMUCCUN (DN3MKO-MATEMATUYECKMX 1
cneynasibHbIX ANCUUIIJINH Cheuna/ibHOCTHU KOMI'IbPOTeprle CeTn, MPOTOKON Ne 10 ot
«19» mad 2022 .

Mpeacepatens npeAMeTHOM  (UMKNOBOM)  KOMUCCUM — (DU3MKO  aTemMaTMYecKMX WU
cneuunanbHbIX AUCUMNANH cneynanbHOCTU KOMMbOTepHbIe CeT:

M.C. byuiyes
«19» man'2022 .

PeueH3eHTbI:

KaHg. nepd. Hayk, CT. npenojasaTtesb

Kacbepbl NPoeccnoHaIbHOW

rnefaroruku, MCUX0N0rmn 7

(hu3nyeckod  KynbTypbl  unamana noAMuch, NevaTb PA- NTaxuH
®recy BO «KybaHCKui

rocyfapCTBEHHbIN  YHWBEPCUTET» B
r. CnaBsiHCKe-Ha-Ky6aHu

Oupektop MBOY COLU Ne 3 mmeHu
nonkosogua A.B. CyBopoBa T.
CnaBsiHCKa-Ha-Kyb6aHu



JINCT
corlacoBaHus paboyeil mporpaMMebl M0 y4eOHOM TUCIUTUIMHE

CrennanbHOCTh CpeHEro MpodecCuoHaIbLHOTO 00pa30BaHuUs:
44.02.01 JlomkonpHOE 00pa3oBaHue
COIJTACOBAHO:

Hau. YMO ¢unnana A.C. TemueHko

%/ «20» mas 2022 .

3aBeayromias OnOINOTEKOM Vi M.B. ®ydanbko

bunuana A~ «20» mas 2022 t.
e

Hau. MBI (mporpaMMHO- e B.A. TkaueHko

UH()OPMALIMOHHOE & «20» mas 2022 1.

obecreuenne W

00pa3oBaTenbHOI MPOrpaMMBbI)



CONEP)KAHUE

1. TIACITOPT PABOYEM ITPOT'PAMMBI YUEBHOM JAUCHUITJIUHBI ....................... 5
1.1.0061m1as1 XapaKTepUCTUKA YUCOHON JUCIIUTIIIIHBL.....ccuvveeeereeeereeennreesnnreeennseeesnneesnnneens 5
1.2. MecTo TUCHMIUIMHBI B CTPYKTYpE MPOrpaMMbl MOATOTOBKHU CIEHHUATMCTOB CPEAHETO
C3: 1) ¢ NSRS 5
1.3 Lenu u 3aa4u TUCHUILUIMHBI - TPEOOBaHMS K PE3yJbTaTaM OCBOCHUS TUCIUIUIUHBL: . 5
2.CTPYKTYPA 1 COAEP)XAHUE VUYEBHOU JUCHUIIJIMHBI ..., 8
2.1. O6beM yueOHOM AUCITUTUIMHBI U BUABI YICOHOU PAOOTH .....ccvveeeeiieeeiieeeireeeeeree e 8
2.2. CTPYKTYPA JTUCHHTITHHDBL: .....uuveeeeurreeeereesaeseeessseesssseessseeesnsseessseessnssessnsseesssseessnsseesnnses 8
2.3. TematuuecKui MIaH U CONEPKAHUE YUCOHDBIX 3AHATHM ... ..veeeerieeniieeeiieeeireeeeiree e 9
2.4, Colep>KaHUE PA3JICIIOB IUCIIUTIIIHBL ... .vveeeeeevrreeeesnrrreeeennsreeesssnnseeesesssseeessnnssseessnnnes 11
2.4.1. 3aHATUA JTEKIIAOHHOTO THITA «...eeeneeeeeeeeeeeeeeeeee e e e e e e e e eee e e e e e e eeeaeeae e e eeaeeeeaeeeeaeeannns 11

WcTounuku sHeprum UM BHyTpeHHee cTpoeHue CosHna (IIpOTOH - MPOTOHHBIM LMK,
HNOHATHE O Mojensx BHyTpeHHero crtpoeHuss Connna). ConHIE M JKU3HBb 3eMild
(mepCHeKTUBBl MCIOJIb30BAaHUS COJHEYHOM DSHEPrHMHM, KOPOTKOBOJIHOBOE H3JIyYEHUE,

paguou3IydyeHue, KOPIMyCKyIsipHOe u3inyueHnue, nmpodiema "Comnniie - 3emis").............. 12
2.4.2. 3aHATHS CEMUHAPCKOTO THITA.......veeeeeuerreeesaurreeeesnunereessnnseeeessnnsseeessnnsseeessnsseeessnnns 13
2.4.3. TIPAKTHUCCKHUE BAHSITHS . .uvvvveeeenerrrreeeserreeeesasseeeessssseseessssseesesssseeesassssssesssssseeessnns 13
2.4.4. ConepKaHHE CAMOCTOSITEIIBHOM PAOOTDL.......eeeviereeieriieeeieeiieeieeseeeseeenaeeenaeeeneenns 14
2.4.5. Ilepeyenp yueOHO-METOIUYECKOTO OOECTEUEHHUs JIi CaMOCTOSITEIBHON paboThI
OOYYATOIITUXCS TIO TACIIHATIITITHE .....vveenereeneeeeneeeeseeanseesnseessseenseeaseeeseeanseesnseesnsessseeesseeenseenns 15
3. OBPA3OBATEJIBHBIE TEXHOJIOTMN .........oooiiieiiieiieeeeeeeeee e 18
3.1.06pa3zoBaTenbHbIC TEXHOJOTHH MPU MPOBEACHUU JICKIIHH .....vvveeeerieeeiieeeiieeeeireeenees 18
3.2.00pa3oBaTenbHble TEXHOJIOTUH IPU MTPOBEIEHUN NIPAKTUUECKUX 3aHATH............... 19
4. YCJIOBUSA PEAJIM3ALIMU TTPOT'PAMMBI JUCHUTUUIUHBL ..o 20
4.1. MarepuanpHo-TexHu4eckass  0aza, HeoOxomumasi  JJIi  OCYIIECTBIICHUS
00pa30BaTEIbHOTO MPOIECCA MO AUCITUTIIIITHE ...eeuvveeeereeennereeeereeenseeessneesnsseeessseessssseennes 20
4.2. IlepeyeHb HEOOXOAMMOTO MTPOTPAMMHOTO OOCCTICUCHHUS .....veenvveeneeeeneeeeneeeeneeesneeennens 20
5. TIEPEYEHb OCHOBHOU U JIOTIOJIHUTEJIbHOW YYEBHOU JINTEPATYPEI,
HEOBXOIUMOM JIJISI OCBOEHUS JUCLIUTIIIMHBI ..., 21
5.1, OCHOBHAS JIHTEPATYPA .eceeeuevrreeeesunrreeeenureeeeesnuseeeesanrseeesssssreessssssseessssssseeesssnseeesssnnses 21
5.2. JIOTIOJTHUTEIBHAS JIATEPATYPA ..vvvvveeeenerrereeesrreeeeessrseeeesssssseesassseseessssssesssssssseessssssees 21
IR IR B S)0) 7 (07107 e (10 47 (500 (71 212 17 6 A SRR 21
5.4. Ilepeuenb pecypcoB MH(OPMALMOHHO-TEIEKOMMYHUKAIMOHHON ceTn «HTepHeT»,
HEOOXOTUMBIX JJISI OCBOCHUS JUCTIHTITHHBL .....vveeeevienreeereeaeeeseeeseesnseesnseessseensneenseesnseenns 22
6. METOAUYECKHUE VYKA3AHUSA JIA OBYUHAIOHIUXCA T10 OCBOEHUIO
JIACTHTITITHDBI ..o et s 24
7. OUEHOYHBIE CPEACTBA 1JI1 KOHTPOJIA YCIIEBAEMOCTMH....................... 27
7.1. ITactiopT (POHJIA OTIEHOUHBIX CPEIICTB ....vvvreervreeeereeeanrreeeereeensseeessseesssseeessseeesssseeensnes 27
7.2. KPUTEPHUU OLICHKH ZHAHUM ....eeeeuvvieeiiieeniieeeiteeentteestteesiteessnteeesnsseesnnseesnnsneesnsseesnnnes 27
7.3. O1ieHOUHbIE CPEACTBA [l IPOBEACHUS TEKYIIEH ATTECTALNM «..ceenveeneeenreeereeieeanes 28
7.4. OueHouHbIE CPEeICTBA JJI MPOBEACHUS TPOMEXKYTOUHON ATTECTALHH ..........ne.een.... 33
7.4.1. [IpumepHbIe BONPOCHI JIJIsl TPOBEACHUS TPOMEKYTOUHOM aTTECTALUU .................. 34
(MUPDEPEHITUPOBAHHBIN BAUCT) ... veeervrreererreerrieeeisreeensreessreeassseeessseeesssseesssseeesssseesssseesnsses 34
7.4.2. Ilpumepsl 3a1a4 Ha TUOOEPEHITUPOBAHHBIN 3AUCT ...c.vvvveeerreeenrreeeireeenreeeenreeennnes 35
8. AOINOJIHUTEJIbBHOE OBECIIEYEHUE JUCHUIIIMHEBL ........cccccvviiiiiiiiee. 36



1. TACHIOPT PABOYEI MPOI'PAMMBbI YUYEBHOM JUCIHUIIJIUMHBI
1.1.00mas xapakTepucTUKA Y4eOHO! JUCUMIIIMHBI

PaGouass mporpamma y4eOHON IUCHUIUIMHBI «ACTPOHOMHS» SIBIISIETCS YaCTbhIO
OCHOBHOU mpodeccuoHaNbHOH 00pa30BaTeIbHOW MPOTPaMMOl B COOTBETCTBUHM C
®denepalibHBIM TOCYIAPCTBEHHBIM 00pPa30BaTEIbHBIM CTAaHAAPTOM CPEAHETO (TIOJTHOTO)
oOmrero oOpa3oBanus U (eaepasbHbIM TOCYIapCTBEHHBIM 00pa30BaTeIbHBIM CTAHIAPTOM
cpennero npodeccruonanbHoro obpazopanus (mamee ®I'OC CIIO) mis cenuaabHOCTH
44.02.01 HowmkoapHOE 0Opa30OBaHUE.

1.2. MecTto AMCHMIUIMHBI B  CTPYKType MNpOrpaMMbl NOATOTOBKH
CIELHAJHMCTOB CPeJHEro 3BeHa

VYuebHast oOmieoOpazoBarenbHasl AUCHUIUIMHA «ACTPOHOMHS» OTHOCHUTCS K
0a30BbIM JTMCIUATUTHHAM 0011e00pa3oBaTeIbHOM TIOJITOTOBKHU OCHOBHOI
npodeccuoHanbHON 00pa30BaTeIbHON MTPOTPAMMBI.

1.3 lleau W 3aga4u AUCUMILUIMHBI - TPeOOBAHUSI K Pe3yabTaTaM OCBOECHUS
JTUCIHHUIIINHDBI:

ConmepxaHre  TpOrpaMMbl  «ACTPOHOMHS»  HANpPaBICHO Ha  JIOCTHUKCHHE
CIICIYIOIIUX HeJIeH:

— chopMUpOBaTh: IICJIOCTHOE TIPEICTABICHUE O CTPOCHUH U  DBOJIIOIHH
BcenenHol, oTpakaroniee COBPEMEHHYK) aCTPOHOMHUYECKYH) KapTHHY MHpa, HAy4dHOE
MHUPOBO33PEHHE, MPEJACTABICHUE O PA3BUTHE KOCMUYECKOHN NIEeATEeIbHOCTH YeJIOBEUECTBA,
npecTaBieHue o Mmecte 3emiu U YenoseuecTBa Bo BeeneHHOM;

— YMEHHS CaMOCTOSTEIIFHO MPUMEHSTh, TIOTIOJIHITh U CHCTEMaTU3UPOBATh 3HAHHS,
NPUMEHSITh TOJYYCHHbIC 3HAHUSI JJs1 OOBSCHEHHS SIBICHUW OKpPYKAIOIIETO MUpPA, B
npoecCHOHaTbHOM  JESATENIbHOCTH H  TOBCEAHEBHOW JKM3HU ISl OOecreueHus
0€30MacCHOCTH  JKU3HENCATCILHOCTH, TPAaMOTHOTO HCIIONB30BAaHUS  COBPEMEHHBIX
TEXHOJIOTHH, OXpaHbI 3I0POBbS, OKPYKAIOIICH CpEIbI.

OcBoeHne 001e00pa3oBaTeIbHOM  y4eOHOW  JAUCIUIUIMHBI  «ACTPOHOMUS
mpearnoiaraeT Hajauuue Yy oOOydarolmuxcs 3HAHWM W YMEHUH TONYYeHHBIX 110
00pa3oBarenbHON TporpaMMe OCHOBHOTO 00IIIeT0 00pa30BaHuUs.

OcBoenue conepxanue ydeOHon nucnuruimabl BJ[.09 AcTpoHoMus oOecriednBaeT
JTOCTHKEHUE CTY/IEHTAMU CIIEIYIONINX PEe3yIbTaTOB:

JTUYHOCTHBIX

— YYBCTBO TOPJOCTH W YBaXXCHHS K UCTOPUU U JIOCTHXKCHHUSIM OTCUCCTBECHHOM
aCTPOHOMHUYECKOW HAYKH;

— TOTOBHOCTH K MPOJOHKCHUIO 00pa30BaHUS U TOBBINICHUSI KBATU(UKAIIMKA B W3-
OpaHHOW TNPOQEeCCHOHANBHON JACITCIIBHOCTH W OOBEKTUBHOE OCO3HAHHE POJIH
ACTPOHOMHYECKUX KOMITETCHIIUN B ATOM;

— YMEHHUE HCIIOJIb30BaTh JIOCTHKCHHSI COBPEMEHHONW acCTPOHOMUYECKOW HAYKU H
TEXHOJIOTHH JIJIS MIOBBIIICHUS] COOCTBEHHOTO MHTEIICKTYaJIbHOTO Pa3BUTHUS B BBIOPAHHOW
po(eCCHOHATLHOM IeATeIbHOCTH,

— YMEHHE CaMOCTOSTEIHHO JOOBIBATH HOBBIE JUIsl Ce0s aCTPOHOMUYECKHE 3HAHUS,
WCTIOJB3YSI JIJISl ATOTO IOCTYITHBIE UCTOYHUKU MH(GOPMAITUH;
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— YMEHHE BBICTPAMBATH KOHCTPYKTHMBHBIE B3aMMOOTHOIICHUS B KOMaHIE I10
pelIeHno 00X 3a/1a4;

— YMEHHE YOpPaBISAThH CBOEM TMO3HABATENBHOW JESITEIBHOCTHIO, MPOBOAUTH
CaMOOIIEHKY YPOBHSI COOCTBEHHOTO MHTEJUIEKTYaJIbHOTO Pa3BUTHSI;

MeTanpeIMeTHBIX:

— HCIIOJIb30BAHKE PA3JIUYHBIX BHIOB [TO3HABATEIBHON ACSITEIIBHOCTH IS PEIICHHUS
ACTPOHOMHUYECKHUX 3aJ]a4, MPUMEHEHHUE OCHOBHBIX METOJOB MO3HaHMs (HAOIIONECHMUS,
OMHCaHMsI, U3MEPEHHUS, FIKCIIEPUMEHTA) ISl U3yYEHUS] PA3IMUHBIX CTOPOH OKpYKaroIIen
NEHCTBUTENBHOCTH;

— UCIOJIb30BAaHNE OCHOBHBIX MHTEJUICKTYaJIbHBIX OINEpalyii: TOCTAHOBKY 3aJ1auu,
dbopMmynupoBaHUs ~ TUIOTE3, aHalW3a M  CHUHTE3a, CpaBHEHHUsS, O0O0O0OIIeHMUS,
CUCTEMAaTH3ally, BBISBICHUS NPUYMHHO-CICICTBEHHBIX CBs3€d, IOMCKAa aHaJOIOB,
dbopMyIMpoBaHUs BBIBOAOB JJIsi H3YYEHHS PAa3jIMYHBIX CTOPOH AaCTPOHOMHUYECKUX
00BEKTOB, SIBJICHUN U MPOIECCOB, C KOTOPHIMU BO3HUKAET HEOOXOAUMOCTh CTATKUBATHCS
B NpodeccroHanbHOU cdepe;

— YMEHHE Te€HEpUpOBaTh WJAECU M OMNPENENATh CPEICTBA, HEOOXOIUMBIE UIS UX
peanu3anuu;

— YMEHHE€ HCIOJIb30BaTh PAa3IUYHbIC UCTOYHUKH JJIA MOJydeHHs WH(OpMaIuu,
OIICHHUBATH €€ JOCTOBEPHOCTb;

— YMEHHE aHaJTU3UPOBATh U MPEJICTABIATH HHGOPMAIUIO B PA3IMYHbBIX BUIAX;

— yYMEHHE NYyOJIMYHO MPEJCTABIATH PE3yIbTaThl COOCTBEHHOTO HCCIEIOBAHUS,
BECTU JHUCKYCCHM, JOCTYIHO W TapMOHHMYHO codYeTass cojaepxkaHue u (Hopmbl
npeJcTaBisieMoil nuHopmanuu;

MPEAMETHBIX:

— CMBICII TOHSATHH: aKTHUBHOCTh, aCTE€pPOHJ, AacCTPOJOTHSA, AaCTPOHOMHUS,
acTpodusuka, armocdepa, 00U, BOSMYIICHHs, BOCXOJ] CBETHUJIA, BpAIleHHE HEOECHBIX
Ten, BceneHHasi, BemblliKa, ['anakTuka, TOPU3OHT, TPaHyY/bl, 3aTMEHHE, BUIBI 3BE3,
30/IMaK, KaJeHIaphb, KOCMOTOHHUS, KOCMOJIOTHS, KOCMOHABTHKA, KOCMOC, KOJIbIIa IJIAHET,
KOMETBI, KpaTep, KyJIbMUHAIUS, OCHOBHBIC TOUKU, TUHUU U TJIOCKOCTH HEOECHOH chephl,
MarHuTHas Oyps,

— Mertaranaktuka, MET€Op, METEOPUT, METEOPHBIC TEJO, IO Ib, TOTOK, MIieUHbIN
[Ty, MOpst 1 MaTepuku Ha JIyHe, HeOecHasi MEXaHHUKA, BUAMMOE U PEabHOE JIBIYKCHHUE
HEOECHBIX TET M WX CHUCTeM, oOcepBaropuisi, opOHWTa, IUIaHETa, TOJSIPHOE CHUSHUE,
npoTyOepaHell, CKOIUICHHE, CO3BE3lUs W HX KilacCHU(UKAIUs, COJTHEYHas KOPOHa,
coyiHIleCTOsIHUE, cocTaB (COJIHEYHON CHUCTEMBI, TEJIECKOI, TEPMHUHATOpP, TYMaHHOCTH,
dazsl Jlynsl, hoTocdepHbie dakensl, Xxpomocdepa, YepHas JbIpa, IBOTIONUS, IKIUITHKA,
A7IpO;

— ompeneneHue (QU3NYECKUX BEIUYMH: aCTPOHOMHYECKAs eauHuIa, adenui,
Oneck 3Be3/bl, BO3pacT HEOECHOTO Tena, Mapajijlakc, MapceK, MNEepuoj, Mepurenu,
dbusznueckre XapaKTepUCTUKHU IUJIAHET U 3BE3]l, UX XHWMHUYECKHM COCTaB, 3BE3IHAS
BEJIMYMHA, PAJMAHT, PaJInyC CBETHUJIa, KOCMUUECKHUE PACCTOSIHUSI, CBETUMOCTh, CBETOBO
roj, CXKaThe IUJIAHET, CUHOANYECKUN U CUACPUYECCKUN TEePUOJl, COTHEUHAST aKTUBHOCTb,
COJIHEYHAs MTOCTOSIHHAS, CIIEKTP cBETSIMXCs Tea CONHEUHON CUCTEMBI;

— cMBICIT paboT U GopMynupOBKY 3akoHOB: Apucrorens, [Itomemes, ['amumes,
Konepuuka, bpyno, JlomonocoBa, I'epmensa, bpare, Kemnepa, Hprotona, Anmamca,
l'annes, benononsckoro, bpenuxuna, Ctpyse, ['epummnpynra-Paccena, Xabbma,
Homunepa, @puamana, JUHIITENHHA;

— HUCTIOJB30BATh KapTy 3BE3AHOT0 HeOa ISl HAXOXKICHHSI KOOPAUHAT CBETHIIA;
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BBIPQ)KCHUE PE3YNbTATHl U3MEPEHUN M PACUYETOB B €AMHULAX MexXayHapoIHON
CUCTEMBI;

IIPUBEJICHUE NIPUMEPOB NPAKTUYECKOTO MCIOJIb30BAHUSA ACTPOHOMUYECKUX 3HAHUN
0 HeOECHBIX TellaX M UX CHCTEMaXx;

— pEILEHUE 33/1a4l HAa IPUMEHEHHNE N3YYEHHBIX ACTPOHOMUYECKHUX 3aKOHOB.



2.CTPYKTYPA U COAEP)KAHUE YYEBHOM JUCIUILINHBI

2.1. O0beM y4eOHOM TUCHHUILUIMHBI M BUIbI y4e0HOiIl padoThI

Bun yueGHO# paboThI O0bem yacoB

MaxkcuMmanbHas yueOHasi HATpPy3Ka (Bcero) 54
Oo6s3aTesibHAs ayIUTOPHas yueOHasi Harpy3Ka (Bcero) 36
B TOM 4HCIIE:

3aHSTHUS JIEKIIMOHHOTO THIA 24

MIPaKTUYECKUE 3aHSITHS 12

nabopaTopHBIE 3aHITHS
CamocrosiTesibHasi padoTa o0y4uaronierocsi (Bcero) 18
B TOM 4YHCIIE:

pedepat 8
CaMOCTOATENIbHAs] BHEAYTUTOPHAS paboTa 6
KOHCYIIBTAIIUS 4
Bun npomexxyTouHOl artectanuu Hud. zauet

2.2. CTpyKTypa JUCHHUIINHBI:

OcBoenne mucuumuinHbl b.J[.05 AcTpoHOMHS BKIIIOUAeT H3YUYCHHUE CIICTYIOIIUX
pa3aesioB U TEM:

KonnyecTBo ayTuTOpHBIX
4acoB CamocrosiTe/ibHAS
HaumenoBaHue pasziesioB 1 TeM Bcero IIpakTnueckue u padoTa cTyaeHTa
Teoperuueckoe
JadoparopHbie (4ac)
o0y4yeHue
3aHATUS

Pasnen 1. Beenenue

1.1. Beenenue | 3 ] 2 | | 1

Pasnen 2. IlpakTuueckue OCHOBBI aCTPOHOMUHU

2.1. 3Be3gnoe HeOO0. Crroco0BI
onpeseNeHus reorpaduaeckon 6 2 2 1
[IUPOTHI

2.2. OCHOBBI H3MEPEHUS BPEMEHU.

4 2 1 2
Buanmoe aBmkeHue miaHeT

Paznen 3. Crpoenne CoqHEYHOW CUCTEMBI

3.1. Pa3Butue npeacTaBieHui o
Conneunoit cucteme. 3akoHs! Kemepa
— 3aKOHBI JIBIDKEHUST HEOSCHBIX TEJ. 5 2 1 2
O06o01mieHne u yrounenne HproToHOM
3axoHOB Kerurepa.

3.2. OnpeneneHue pacCTOSTHUM 10 Te
ConneuHor cucteMbl. Cucrema 3eMirs- 6 2 2 2
JlyHa.

Pasnen 4. [lpupona ten CosiHEUHOH cHUCTEMBI

4.1. llpupona Jlyusl. [1nanersr.
[InaneTs! 3eMHO# rpynmnsl. [TnaneTsr- 6 2 2 2
rurantel. [Inyron

4.2. Actepounsl. Mereoputsl. KomeTst
n Meteopsl. O0IIHe CBEICHUS O 5 2 1 2
Comnnre.

Pasgen 5. ComHlile B 3BE31bI

5.1. ICTOYHUKY SHEPTHH |
BHyTpeHHee crpoerne ColHila. 3 2 1
CorHIIE U J)KU3HB 3EMIIH.




5.2. Paccrosgnue 1o 3Be31.

IIpocTpaHCTBEHHBIE CKOPOCTH 3BE3A. 4 2 1 1

dusnueckas Npupoja 3Be37I.

5.3. CBs13p MeXIy (GU3NIECCKIMH
XapaKTepUCTUKaMHU 3Be3M. JIBoiHbIE
3Be3pl. PU3NYECKNE IEPEMEHHBIE,
HOBBIE ¥ CBEPXHOBBIC 3BE3/IbI

Pasmen 6. Crpoenue u >Bomronns Beenennon

6.1. Hama ["amakTuka. {pyrue
T'amakTrku. MerarajakTuka.

5 2 1 2

6.2. [IponcxoKaeHNE U IBOTIONHUS
3Be3A. [IpoucxoxkaeHue niaHer. 2 2
Kusnb u pasym Bo BeeneHHoil.

Bcero no gucuuniiMHe

54 24 12 18

2.3. TemaTnyecKkuii JIaH U COAePKaHNE YYEOHBIX 3aHATHI

HaumenoBanue Conep:xanue yue0HOro MaTepuaJia, NpaKkTUYeCKHe H JJa0opaTOpHbIe Oo0bem
pa3/iesioB U TeM PadoThl, cCAMOCTOATEIbLHAS PadoTa 00y4arouuXCs 4yacos
1 2 3
1. BBegenue
Tema 1.1 Conep:xanue yueOHOro MaTepuaja 3
BBenenue Jleknuu 2
1 | [peamer actpoHomunu. CTpyKTypa 1 MaciuTabbl BeeneHHO.
Habnromenus — ocHOBa acTpoHOMUU. T eIIeCKOTIBL.
CamocrositesqibHast padora 1
Occe Ha TeMy «ACTPOHOMHS - PEBHEHINAs U3 HAYKY.
2. [IpakTHYecKne OCHOBBI ACTPOHOMHUH
Tema 2.1. Cojepxanue y4eOHOro Marepuaja 2
3Be3nHOE HebO. Jlekun 2
Cnoco0n1 onpenenienust | 1 | 3esgunoe HeGo. Habmonenus HeBoOpyKeHHBIM r1a3oM. CriocoGsl 2
reorpaguyeckoi onpeeneHus reorpaduuecKoil MMPOTHI.
IHPOTHI IIpakTHyeckoe 3ansaTue Nel 2
1 | U3MeHeHue Bua 3Be3JHOTO HEOA B TeUeHHUE CYyTOK. VI3MeHeHHe Buia 2
3BE3IHOr0 Heba B TEUCHHE T0/1a
CamocrosiTeibHas padora 1
BBITIOJIHEHHE pedepaToB, MPEe3eHTALNH, COCTABIEHHE ONOPHBIX KOHCIIEKTOB.
Tema 2.2. Conepixanue y4yeOHOro MarepuaJjia 5
OCHOBBI U3MeEpeHus Jlexuun P
Bpemenu. Buanmoe 1 | OcHOBEI H3MepeHus BpeMeHH. BuanMoe aBikeHue tuianet. HabmromeHust 2
ABHIKCHHE ILTAHET HEBOOPYKEHHBIM TJIa30M.
IIpakTnyeckoe 3ausTHe Ne2 1
1 | OcHOBBI U3MEPEHUS BPEMEHU 1
CamocrosiTesqibHasi padoTa 2
BEITIOJTHEHNE pedepaToB, Mpe3eHTAIHA, COCTABICHHE OIMTOPHBIX KOHCIIEKTOB. 1
Koncynpranus 1
3. Crpoenue CotHEYHON CHCTEMBI
Tema 3.1. ConeprxaHue y4eOHOro MarepuaJjia 5
PazBurtue Jlexuuu 2
NpeJCTaB/ICHHI 0 1 | Pa3Butne npeacrasnenuii o Coaneunoi cucreme. 3akoHsl Kemiepa — 2
Coaneunoii cucreme. 3aKOHBI IBMKEHHS HeOeCHBIX Ten. O0o0meHne u yrounenne HproToHoM
3akonb! Kemtepa — 3akoHOB Kemnepa.
3aKOHBI IBHKEHHS
HEGECHBIX TEJL. IpakTuyeckoe 3anaTHe Ne3 1
OGobmenne n 1 3akonb! Kerutepa — 3aKkoHBI IBUKEHUS HEOSCHBIX TEJ. 1
yrounenue Hriororom CamocTrosiTesibHas paGoTa
3axoHoB Kenuiepa. .
BBINOJIHEHHE pedepaToB, NMPE3eHTAIINI, COCTABIEHHE ONOPHBIX KOHCIIEKTOB. 2
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HaumenoBanne Conep:xanne yue0HOro MaTepnaJia, NpakTHYecKHe H J1a0opaTopHbIe Oo0bem
pa3iesioB U TeM padoThl, caMocToATeIbHAsA PadoTa 00y4aloLUXCH 4acoB

Tema 3.2. Conep:xanue yue0HOro MaTepuaJa 6

Onpenesienne Jlexuun 2

PACCTOSIHUM /10 TE.X 1 | Onpenenenue paccrosuuii 1o Ten ConneuHoii cuctemsl. Cucrema 2

CoJiHeYHO¥ cHCTEMBI. Semns-JlyHa.

Cucrema 3eman-Jlyna. [pakTuyeckoe 3anaTHE Nod 2
Omnpenenenne pacctogauit 10 Ten COTHEYHOI CHCTEMEI. 2
CamocTosiTe/IbHAsA padoTa . 2
BBINOJIHEHHE pedepaToB, NPEe3eHTAlN, COCTABICHHE ONOPHBIX KOHCIIEKTOB. 1
Koncynpranus 1

4. ITpupona tesa CoJiHEYHOI CUCTEMBI

Tema 4.1. Conep:kanne yueOHOro MaTepuaJa 6

IIpupona JIyHsl. Jexkuuu 2

Hnaﬂejm' Tlaaners: 1 | IIpupona Jlynsl. I[Tnanetst. Ilnaners! 3emHoM rpynnsl. [1naneTs-

3CMHOM IPyIHIHEL. rurasThl. [Inyron

Il1aHeThbI- TUTAHTHI.
IpakTuyeckoe 3anaTHE NeS 2

Ilayron v
1 | ITnanets!. [1naneTs! 3eMHOMU rpynmnsl. [1naHeThI- TUTAHTEL.. 2
CamocrositesqibHast padora
BBINOJIHEHHE pedepaToB, MPE3CHTALNH, COCTABICHHE ONOPHBIX KOHCIIEKTOB. 2

Tema 4.2. Copaepxanue y4eOHOro MaTepuasa 5

AcTepoubl. Jlexuuu 2

Mereoputbl. Komersl i 1 Actepounbl. Mereoputsl. KomeTsl 1 MmeTeopsl. O01ue cBeieHus o 2

meTeopnl. Obmue Comnnne.[lnanetsl. [Inaners! 3eMHOM rpynnsl. [I1aHeTHI - THTAHTHL..

cenenust o Coanue. IIpakTHyeckoe 3anaTHE N6 1
1 | Actepongpl. Meteoputsl. KoMeThI 1 METEODBI. 1
CamocrosiTesqibHast padora 2
BBINOJHEHNE pedepaToB, MPE3CHTALNH, COCTABICHHE ONOPHBIX KOHCIIEKTOB. 1
Koncynpranus 1

5. CouHue 1 3Be3/IbI

Tema S.1. Copaepxanue y4eOHOro MaTepuaa 3

UCTOYHUKY JHEPTHH U | Jlekmuun 2

BHYTPCHHEC CTPOEHUE 1 | Ucrounuku sHeprun u BHyTpeHHee crpoenue Counnia. COJHIE U KU3HE 2

Connna. CoHue u 3eMITIL.

AU3HB JeMIH. CamocTrosiTe/IbHASE paboTa 1
BBINOJIHEHHE pedepaToB, MPE3CHTALNH, COCTABICHHE ONOPHBIX KOHCIIEKTOB.

Tema 5.2. Copepxanue y4eOHOro Marepuaa 4

Paccrosinue 10 3Be3. Jlexuuu 2

MpocrpancTeennbie 1 | Paccrosuue no 38e3a. [IpocTpaHcTBeHHBIE CKOPOCTH 3Be3]1. Dusnueckas 2

CKOPOCTH 3Be3. NPHPOZA 3BE3L.

PusnyecKas npupoaa IIpakTHyeckoe 3aHgTHE No7 1

3BE3A. 1 | PaccrosHue no 3Be3n. 2
CamocrosiTeqibHast padora 1
BBITIOJIHEHHE pedepaToB, MPEe3eHTALH, COCTABICHNE OTIOPHBIX KOHCIIEKTOB.

Tema 5.3. Conep:xanue yueOHOro MaTepuaa 5

Csi3b MexKIY Jlexknuu 2

duznyeckuMu 1 | Cesi3p MexIy QU3HYCCKUME XapaKTePUCTUKAMHU 3Be3]I. J|BOMHBIC 3BE3/IBI. 2

XapaKTepUCTHKAMH dusnyecKue NepeMeHHbIe, HOBbIE U CBEPXHOBBIE 3BE3/1bl

3Be31. /IBoiinbie IpakTHyecKoe 3auaTHE Ne§ 1

3B€3/1bl. Pu3necKue 1 | Ces3b Mex1y (PM3HUECKHME XapaKTePUCTHKAMH 3BE3I. 1

NEPEMEHHDIE, HOBBIE I CamocrosiTeibHas padoTa 2

CBEPXHOBLIC 3BEABI BBINOJIHEHHE pedepaToB, NPe3eHTalN, COCTABIEHUE OIOPHBIX KOHCIICKTOB. 1
Koncyabranus 1

6. Ctpoenue u 3BoJiiouus BeenenHoit
Tema 6.1. Coneprxanue y4eOHOro Marepuajia 5
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HaumenoBanne Conep:xanne yue0HOro MaTepnaJia, NpakTHYecKHe H J1a0opaTopHbIe Oo0bem
pa3iesioB U TeM padoThl, caMocToATeIbHAsA PadoTa 00y4aloLUXCH 4acoB
Hama I'anakruka. Jleknun 2
Apyrue I'anakruku. 1 | Hama I'anakruka. JIpyrue Ianaktuku. MeTtaranakTuka. 2
MeraranakTuka. ITpakruyeckoe 3anaTHe Ne9 1
1 | Hama 'amaktuka. [Ipyrue I'anaktuku. MeTarajiakTHKa. 1
CamocTosiTesibHAsA padoTa 2
BBINOJTHEHNE pedepaToB, MPE3CHTALNH, COCTABICHHE ONOPHBIX KOHCIIEKTOB.
Tema 6.2. Conep:xaHue yueOHOro MaTepuaJjia 2
IIpoucxoxaenue u Jlexuun 2
IBOJTIONHUS 3Be3]. [poucxoxaenue u sBomonust 38e31. [Iponcxoxnenue mianeT. KusHp u 2
IpoucxokaeHue pa3yMm Bo BceeneHHoOM.
1anetT. 2Ku3ub u pasym
B0 BcejieHHOM.
2.4. Conep:xaHue pa3ieioB IMCHUNIUHBI
2.4.1. 3aHATHSA JIEKINOHHOTO THUIIA
®opma
Ne HaumenoBanue TeKymer
pas3nea Conep:xkanue pazaena 0
pa3neia
a KOHTPOJ
a1
1 2 3 4
1. Beenenune
1. Tema 1.1 IIpenmer actpoHoMuM (KylTbMUHALUU cBeTi). M3menenue | P, Y
Brenenue BUJIa 3BE3HOrO Heba B TedyeHHe roja (dKBaTOpUasbHAs
cUCTeMa 4YTO M3ydaeT acTPOHOMHS, POJib HaONoneHud B
aCTPOHOMMH, CBS3b AaCTPOHOMHH C JPYTMMHU HayKamu,
3HaYCHHE aCTPOHOMHH).
2. IlpakTHYyecKue OCHOBbI ACTPOHOMMU
2. Tema 2.1. 3Be3qHOoe HeOO (YTO Takoe CO3Be3aWe, OCHOBHBIE | P, Y
3Be3aHoe He00. CrocoOnI co3Be3nus). V3MeHeHHne BuIa 3BE3JAHOTO Heba B TEUCHHE
onpeneaeHust cyTok (HeOecHast cdepa M ee BpalleHHE, TOPU3OHTAIbHAS
reorpa)uueckoii IIUPOTHI | CUCTEMa  KOODAWHAT,  HM3MEHEHHE  TOPHU30HTAJIBHBIX
KOOpIMHAT, BUAWMOE roxumdHoe JjBwkeHne CouHia,
roquuHoe gBmwkeHne CoiHIAa W BUA 3BE3JHOTO HeOa).
Crioco0Obl onpenenieHnst reorpaduuecKkoil mMupoTsl (BbICOTa
Ilomroca wMupa u reorpaduueckas IIHpPOTa MecTa
HaONMIONEHUS, CYTOYHOE [BIDKEHHE 3Be3]] Ha pa3HBIX
mupoTax, CBA3b MEXKITY CKJIOHCHHEM, 3CHUTHBIM
paccTosiHUEM U reorpaguyeckoi MHpoToit).
3. OcHOBBI W3MepeHHs BpeMeHH (cBsi3b  BpemeHu c | T
Tema 2.2. reorpauyecKoil  OJIrOTON, CHUCTEMbI CY€Ta BPEMCHHU,
OcCHOBBI H3MepeHust MOHATHE O JIETOCUMCIICHWH). Buammoe nBIDKEHHE IUIAHET
BpemeHu. Bugumoe (metneoOpazHoe NBMKEHHUE IJIAHET, KOHPHUIYpalUK IUIAHET,
ABHWIKEHNE MJIAHeT CHJICpHUYECKHE W CHHOOWYECKHE NepHOIbl OOpalieHus
IUTAHET).
3. Crpoenue CotHEeYHOM CHCTEMBI
4. Tema 3.1. Pazeurtne mpencraBnenuii o  Conneunoir  cucreme | Y, KP
Pa3BuTHe npeacraBieHuii o | (aCTpPOHOMHUST B JPEBHOCTH, T'€OLEHTPHYECKHE CHCTEMBI
CoaHeuHoli cucreme. MHpa, TEJUOLECHTPUYECKass CHUCTEMa MHpa, CTAaHOBIICHHE
3akoHnbl Kensiepa — 3aK0HbI | TETHOLEHTPUUECKOTO MHUPOBO33peHus). 3akoHbl Kemepa -
ABHKEHNs HeOeCHBIX TeJl. 3aKOHBI JIBIDKEHUS HEOECHBIX Ten (Tpu 3akoHa Kertepa),
O0o011eHNe M YTOUHEHUe 0000menne u yrouneHwme HeroToHoM 3akoHOB Kerurepa
HbioTOHOM 32KOHOB (3aKOH BCEMHPHOTO TATOTEHHUS, BO3MYILUECHHUS, OTKPBITHE
Kenuepa. Henyna, 3akonbl Kemiepa B popmynuposke HetotoHa).
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®opma

N HaumeHnoBanue rexymer
paszien pastena Conep:xaHue pa3gena 0
a KOHTPOJI
a1
1 2 3 4
5. Tema 3.2. Omnpenenenne paccrostanii 1o ten ComHeuHol cuctemsl u | Y, T
OnpeneieHne paccTosiHMii | pa3MepoB HEOCCHBIX Tesl (ONMpeneieHHE PACCTOSHHM 10
1o Tea CoJIHEYHOI CUCTeMBI. | TTapajlakcaM — CBETHWJ,  PaAMOJIOKalMOHHBIA  METoq,
Cucrema 3emas-Jlyna. onpezeneHue pasmMepoB Tea CONHEUHON CUCTEMBI).
4. ITpupona tesa CoiHeYHOI cCUCTEMBbI
6. Tema 4.1. Cucrema "3emns - Jlyna" (ocHOBHbIE ABMWKeHHsA 3emud, | Y, T
Mpupona Jyusl. [lnanersl. | popma 3emun, JlyHa - chnyTHHK 3eMIIM, COJIHEYHBIE |
ILtanersl 3eMHO# rpynmnbl. | JiyHHbIe 3aTMenust). [Ipupoxna JlyH (¢pusnueckue yciioBus Ha
Il1aHeThI- THTaHTBHI. Jlyne, moBepxHocTh JIyHBI, JyHHBIE TOpOABI). [lnaHeTs!
IlinyTon 3eMHOI Tpynmbel (o0mias XapakTepHCTHKa arMocgepsl,
MOBEpXHOCTH). [ImaneTbl-ruranTsl (00IIast XapakTepUCTHKa,
0COOCHHOCTH CTPOCHUSI, CITyTHUKH, KOJIbIIA).

7. Actepouipl 1 METEOPUTHI (3aKOHOMEPHOCTh B paccTosiHuAX | P, Y
wiager or ComHmAa M IOSAC acTEepOMIOB, JABIKECHHE
acTepouoB, (U3MUECKHE XapaKTEPUCTUKH acCTEPOHIOB,

Tena 4.2. Mmeteoputsl). KoMeTsl U MeTeopsl (OTKpBITHE KOMET, BHI,
Acrepontt. MeTeopuTHL, CTpOEHHE, OpOHTHI, npn6po;1a KOMET, METEOphl M OOJUIBI,
KoMeTht 1 MeTeopbt. Ofmume MeTeopHble moTokn). O6mue ceneHns o ComHue (BHI B
cBenermst 0 Come. TENIECKOI, BpallleHHe, pa3Mepbl, Macca, CBETHMOCTb,
temrieparypa CoJlHI@ M COCTOSHHME BELIECTBA Ha HEM,
xumuueckuid  cocraB). Crpoenme armocdepsl ConHua
(dorochepa, xpomochepa, CoTHEUHAS KOPOHA, CONHCUHAS

AKTUBHOCTB).

5. Coanue M 3Be3/bI
8. Tema 5.1. VicTounnku s3Hepruu M BHyTpeHHee cTpoeHue CoiHIa Py

HcTounnku sHEprun M (IPOTOH - TNPOTOHHBIA IMKJI, TOHATHE O MOJEINX
BHYTpPeHHee CTPoeHue BHyTpeHHero crpoeHuss Connua). ConHile ¥ KU3Hb 3eMIIH
Coanna. CotHue 4 KU3Hb (MepcHeKTUBBl  WCTONB30BAHHUSA  COJNHEYHOH  SHEPTHH,
3emutn. KOPOTKOBOJIHOBOE N3ITydeHHE, paanom3IydeHue,
KOPIYCKYIIpHOE H3ITydeHue, nmpoodnema "ConHie - 3emis").

9. Tema 5.2. Paccrosane 1o 3Be3n (ompexpeneHue paccrosHud 1o | T
Paccrosinme 10 3Be3n. TOIWYHBIM  TIapajulakcaM, BHIUMbIE H  aOCOJIIOTHBIE
IpocTpancTBeHHBIE 3BE3/IHbIE BEIWYMHBI). [IpocTpaHCTBEHHBIE CKOPOCTH 3BE3.

CKOPOCTH 3Be3]I. (coOcTBEHHbIE MABWXKEHHMS M TaHTEHIMAIbHBIC CKOPOCTH
dusznueckasi npupoaa 3Be3n. | 38e3n, addexr Jomiepa u onpeneaeHue JIyu4eBbIX CKOPOCTei
3Be3n). Pusmueckas mpupoaa 3Be3n (IBET, TeMIeparypa,
CIIEKTPbl U XHUMHMUYECKHUHA COCTaB, CBETUMOCTH, PaJUYCHhI,
MAacchl, CPEeJJHHE TUNIOTHOCTH).
10. Tema 5.3. CBa3p Mexay GU3NYEeCKHMMH XapakTepuctukamu 3Be3n | Y, KP

Cps13b MexKay (puzHyecKuMH
XapaKTepUCTUKAMHU 3Be3/.
JIBoliHbIE 3BE3/BI.
dusuyeckue nepeMeHHbIe,
HOBBIE M CBEPXHOBBIE
3Be3/1bI

(amarpamMma '"CHEKTpP-CBETUMOCTB', COOTHOIIEHUE '"Macca-
CBETHMOCTB'", BpalICHUE 3BE3]] PA3IUYHBIX CIIEKTPAIBHBIX
KiaccoB). JIBoiiHbIe 3Be3mbl (OmTHYSCKHE W (PH3HUYECKUE
JIBOWHBIC 3BE3/IbI, OMPEACICHIE MACC 3BE3]] N3 HAOIIOICHHIHA
JIBOWHBIX 3BE31, HEBUANMBIC CITyTHUKH 3Be3N). Om3maeckue
MepeMEHHBIC, HOBBIE W CBEPXHOBBIC 3Be3mbl (1iedenmsl,
apyrue (Qusnyeckne TeEepeMEHHbIE 3Be3/bl, HOBBIE U
CBEPXHOBEIE).
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®opma
N HaumeHnoBanue rexymer
paszien Conep:xaHue pa3gena 0
pasznena
a KOHTPOJI
a1
1 2 3 4
6. Ctpoenue u 3Bononust BeenenHoii
11. Tema 6.1. Hamra INanmaktuka (cocTaB - 3Be31bI U 3Be31HbIC cKoruieHus, | Y, T
Hama lNnakruka. /Ipyrue | TyMaHHOCTH, MEXK3BE3OHBIM Ta3, KOCMHYECKHE JIydd U
lanakrukmn. MarHWTHBIE TIONI; CTPOCGHHE | amakTuWkKy, BpallcHHE
MeraraJjakTuka.. lanakTWkn W OBWKEHHE 3Be3l B HEH; pajMOW3IydCHHE).
Jpyrue rajaktuku  (OTKpbITHE  JPYTHMX  TajJakKTHK,
ONpeNieIeHue pPa3MepoB, PACCTOSHUII M Macc TallaKTHK;
MHOTro0oOpasue TalakTHK, PaJfoTalaKTHKH W aKTHBHOCTH
aaep TaJlaKTHK, KBa3apbl). MerTarajaktuka (CHCTEMBI
rajakTHK W KpynHoMacmTaOHas cTpykTypa BceneHHoH,
pacumpeHue  MerarajnakTuky, — TUHoresa  'ropsiuei
Bcenennoit", kocMonoruueckue Moeian BeereHHOM).
12. Tema 6.2. [TpoucxoxaeHne M 3BOMIONMA 3Be3n (Bo3pacT ramaktuk u | Y, KP
ITpoucxoxneHue u 3Be31, MIPOUCXOXKIACHHE u IBOJIOLHS 3Be31).
IBOJTIONHUS 3Be3/. IMpoucxoxxaeHune IIaHeT (BO3pacT 3eMIIM M JAPYTHX Tell
IIpoucxoskneHue miaHeT. ConHEYHON CHCTEMbI, OCHOBHBIC 3aKOHOMEPHOCTH B
7Ku3ub u pa3ym Bo ConHedHOH cucteme, epBbleé KOCMOTOHHYECKHE THITOTE3bI,
Bcenennoii. COBpPEMEHHBIE IPE/ICTaBJICHHS O IIPOUCXOXKICHUHU TVIAHET)
[Mpumeuanue: T — TectupoBanue, P — Hamcanue pedepara, Y — yctHbii onpoc, KP — koHTponbHas pabora
2.4.2. 3aHATHSA CEMUHAPCKOI0 THIIA
He Ipe1yCMOTPEHbI
2.4.3. IlpakTr4ecKue 3aHATUSA
No HaumeHoBaHue HanMeHoBaHHE MPaKTHUYECKUX paboT Dopma
baszena [EKyILETo
KOHTPOJIA
1 2 3 4

1. |IlpakTnyeckoe 3ansaTue Nel|Bonpocs! aist u3yuenusi: P, P3,V, T
W3menenne Buzaa 3Be3gHOro|l. VYcTaHOBIEHHME CBA3M CHCTEM KOOPAMHAT CO3BE3IUM IO
Heba B TEYEHHE CYTOK.|KapTe 3BE3HOTO Heba.

W3menenne Buaa 3Be3nHOro|2. OmpeneneHue S5KBATOPHAIBLHON CHCTEMBI KOOPANHAT.

HeOa B TeYEHHUE roja 3. Ompenenenune reorpaduueckoil mmpoThl (Bbicota [lomroca
MHpa ¥ reorpaduueckas IIMPOTa MECTa HaOIIOCHNS, CyTOYHOE
JBIKEHHE 3B€3J Ha pPa3HBIX IIMPOTaX, CBA3b MEXIY
CKJIOHEHHEM, 3CHUTHBIM PpAacCTOSHHEM M reorpaduuecKoi
MIMPOTOH).

2. |IpakTruyeckoe 3ansaTne Ne2|Bonpocs! Aist u3yueHusi: IIP, P3, Y,
OcHOBHI n3mepenusi|l. YcraHoBieHHWe CBsi3U  BpeMeHH ¢ reorpaduueckoii| T
BPEMEHU. IIpakTH4yeckoe|J0IrOTOM.
3aHATHE Ne3 3akonbl|2. [lpencraBneHre O JBWXKEHHHW IUIaHET, KOH(HUTYpaluu
Kemnnepa — 3akoHbI ABYKEHUS [[IJIAHET, IEPHOAAX OOpALIEHUS TIAHET.

HEOECHBIX Tel. 3. TIlpencrasnenns o pa3BuUTHH COTHEYHOU CHCTEMBI.
4. Pemenue 3a1a4 ¢ NpuMeHeHHEM 3akoHOB Keruiepa.
O0606mmenue 3axonoB Kerutepa u 3akoHOB HploTOHA.
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3. |Ilpaktnveckoe 3ansTHe Ne4 |Bonpocs! Aist H3yueHus: Imp,P3, T
Omnpenenenne pacctosHuil mo|l. Omnpenenenue pacctosHui 10 Ten COTHEUHON CHCTEMBI.

Ten COTHEYHOW CHCTEMBI. 2. Ompenenenne pa3MepoB HEOSCHBIX TEI.

3. IlpuBeneHue MNPUMEPOB B PA3BUTUM IPEICTaBICHUN
ConHEYHOH CHCTEMBI.

4. VYcTaHOBICHHE CBS3M MEXKIY 3aKOHAaMH AaCTPOHOMHHU H
¢u3nKn.

5. Bsruucnenue paccrosuuii B ConHeuHOl cucteMe.

6. IlpumeHeHHE 3aKOHOB B y4eOHOM Marepuae.

7. DBeruncneHue pa3smMepoB HEOECHBIX Tel C I[OMOLIBIO
ACTPOHOMUYECKUX BEIMYHH.

4. |[Ipaktuueckoe 3anaTHe Ne5 (Bonpocs! 17151 M3yyeHus: IP, P3, ,
ITnanetst. Ilmanerst 3emuoii|l. Ilomatue cuctems! «3emis-Jlyna». Bnusaue Jlynsr nHa|T
rpynnsbl. [11aHeTsI- TUTaHThL.. [)KU3HB Ha 3eMIIe.

2. TlpoBenenne cpaBHUTEIBHOTO aHaMU3a 3eMun 1 JIyHEL.

3. Ompenenenne maaner ComHedHoOW cucteMbl. [IpoBeneHme
CPaBHHTENBHOIO aHANW3a IUIAaHET 3EMHOHM TpymNIbl, IUIaHET-
THT'aHTOB M TUIAHET-KapIIUKOB.

4. VYcrtaHOBIEHHE OCHOBHBIX 3aKOHOMEpPHOCTEH B CHCTEME
«3emns-JlyHnay.

5. |[paktuyeckoe 3aHaTHE Ne6 (Bompochl 171 n3y4eHus: IIP, P3, Y,
AcTepouspbl. Meteoputsl.|l. OmnpeneneHue acTepousioB U METEOpUTOB, komeT H|T
KomeTs! 1 MeTeopsI. METEOPOB.

Ipakruyeckoe 3ausaTue Ne7 (2. [IpoBeneHune cpaBHUTENHHOrO aHanu3a miianeT CoHEYHOM
Paccrosiaue 1o 3Be3n. cucteMbl. OhopmiieHHe TaOJIUI] IPU CPABHUTEIEHOM aHAJIH3e.
3. [IlpoBenenue CPaBHHUTEIILHOTO aHajm3a MEXIY
HeOompmmMu Tenamu B ComHewuHoi cucreme. OdopmieHue
TaOJIUI] IPU CPABHUTEIEHOM aHAIIU3E.
4. U3ydeHne TEpMOSAEPHOTO CHHTE3a TPU  U3YYCHUH
BHyTpeHHero crpoenne Conana. McTOYHUKY SHEPTUH.
5. OmnpeneneHue pacCTOSHUN A0 3BE3N.

6. |[IpaxkTuueckoe 3ansiTue Ne§ (Bonpocs! a/1st u3yyeHus: ITIIP, JIP, ¥
Ces3p Mexny ¢msmueckumu|l. OmnpenereHne MPOCTPAHCTBEHHOM CKOPOCTH 3BE3. P JIP, T
XapaKTePUCTUKAMH 3BE3]I. 2. Wsyuenue »sddekra [lomnepa. IIpumenenune »sddekra
IIpakTnueckoe 3anaTue Ne9 |omepa.

Hama Tamaktuka. J[lpyrue|3. IIpoBeaenue kmaccuuKaiuu 3BE3I.
lanaxtuku. Meraranaxktuka. (4. W3ydenue quarpammsl «CIIEKTP-CBETUMOCTEY.
5. MW3zyueHue pa3Butus 3BE31.

2.4.4. ConepxkaHue caMOCTOAITEJIbHOW PadOThI

IIpumepHasi TeMaTuka pedeparon

1. Actponorus

2. Bo3zpacr (3emnu, Connia, ComHedHo#t cuctemsbl, ['anakTtuku, MeTraraiakTHKH)
3. BcenenHnas

4. Tanakrtuka (I'amakTvka, raJakKTUKH)

5. TenmouenTtpuueckas cucrema Mupa

6. TeoueHTpuyeckas cucteMa Mupa

7. KocmonaBTHKa (KOCMOHABT)

8. MaruutHas Oyps

9. Mereop, Meteopur ,MereopHoe Teno, MeTeopHbI A0KAb, MeTeopHbIi

IIOTOK

10. Muneunslii [TyTs

11. 3amyck UCKYyCCTBEHHBIX HEOCCHBIX TEI

12. 3armeHue (JIyHHOE, COTHEYHOE, B CUCTEMAaX JBOMHBIX 3BE3]1)

13. Kopabnb kocMu4ecKuit
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14. TIpo6nema «ComHiie — 3eMIs»

15. Co3Besnue (He3axopsiee, BOCXOHAIEe W 3axojsliee, HE BOCXoJsllee,
30/IMaKaIbHOE)

16. ConneyHasi cucrema

17. Uepnas npipa (Kak TMpefcKa3bIBaeMbIii TEOpPHUEH THUIOTETHYCCKHH OOBEKT,
KOTOPBIM MOXKET 00pa3oBaThbCs Ha OMpPENEICHHBIX CTATUSX SBOJIIOIMH 3BE3], 3BE3IHBIX
CKOTLJICHH, TraJJaKTHK)

18. DBomroruss  (3emmm w  mianer, ConHIla W 3BE3[, MeETarajakTUK W
MerarajiakTuku)

2.4.5. Ilepevyenb yueOHO-METOANYECKOTO O0ecedeHHus I CAMOCTOSATEILHOM
Pa6oThHI 00Y4AIOIIMXCH MO AUCIHUIINHE

CamocrodaTenpHass paboTa CTYIEHTOB SIBISIETCS BakHeWmed (opMol ydeOHOo-
no3HaBaTelbHOTro mporecca. OCHOBHAs 11€JIb CaAMOCTOSITENIbHOM padoThl CTyIEHTa MpHU
U3YYCHUU IUCIUIUIMHBI — 3aKpeNUTh TEOPETUYECKUE 3HAHMS, IOJYYCHHBIE B XOI
JEKIIMOHHBIX 3aHATHH, a TaKke CPOPMHUPOBATH MPAKTHUECKHE HABBIKA TOATOTOBKH B
o0nacTu MaTeMaTUKH.

CamocrosarensHass paboTa CTyIeHTa B MPOIECCE OCBOCHUS JTUCIUTUIIMHBI
BKJIIOYAET:

-U3y4YEHHUE OCHOBHOMW U JIOMOJIHUTEIBHON JINTEPATYPHI IO KYypCy;

-CaMOCTOSITENIbHOE U3YUYEeHHUE HEKOTOPHIX BOMIPOCOB (KOHCIIEKTHPOBAHUE);

-paboTy ¢ ANEKTPOHHBIMU YU€OHBIMH PECYPCAMU;

-M3y4YCHHE MaTePHAaJIOB MMEPHOANYECKON TIeYaT, HHTEPHET PECYPCOB;

-TIOATOTOBKY K TECTUPOBAHUIO;

-MIOATOTOBKY K MPAaKTHUYECKUM (J1TA00PATOPHBIM) 3aHATHUSM,

-CaMOCTOSITENIbHOE BBIMIOJHEHHE JIOMAIIIHUX 3aaHHH,

-MIOJITOTOBKY pedepara (IoKIaga, 3¢ce) Mo OHON U3 MpoodieM Kypca.

Ne HaumeHnoBaHne IlepeueHs yueOHO-MeTOAMYECKOr0 o0ecneyeHHs] AUCHUTIMHBI 110
pasneaa, Tembl, Buga CPC BbINIOJTHEHHIO CAMOCTOSITEIbHON PadoThl
1 2 3
1 |Tema 1.1 Boponnos-BenbsmunoB b. A. ActpoHomus. ba3oBelii ypoBens. 11 kimace
BBenenne : yueOnuk / b. A. Boponnos-Benpsmunos, E. K. Crpayr. - 5-e¢ m3n.,

mepecMoTp. - Mockaa : Ipoda, 2018. - 239 c. - (Poccuiickuii yueOHUK). -
ISBN 978-5-358-19462-5
Boponnos-BenssmuaoB b. A. ActpoHomust. ba3oBeiii ypoBens. 11 xmacc
: yuebnuk / b. A. Boponmnos-Benssimunos, E. K. Crpayr. - 6-¢ u3m.,
ucnp. - Mocksa : Jlpoda, 2019. - 238 c¢. - (Poccuiickuii y4eOHHK). -
ISBN 978-5-358-21447-7

2 Tema 2.1. Boponmnos-BenbsimuHoB b. A. Actponomusti. ba3zoBsrii ypoBens. 11 kiace
3Besgnoe HeGo. Cnocodwl|: yueOnuk / b. A. Boponmos-Bemssmunos, E. K. Crpayt. - 5-¢ wu3n.,
onpejeaeHust nepecmotp. - Mocksa : Jlpoda, 2018. - 239 c. - (Poccuiickuii yaeOHHK). -

reorpa¢guyeckoil HIUPOTHI ISBN 978-5-358-19462-5

Boponnos-BenesmunoB b. A. ActpoHomust. ba3oBelii yposens. 11 knacc
: yueOnuk / b. A. Boponunos-Benpsmunos, E. K. Crpayr. - 6-¢ u3n.,
ucrtp. - Mocksa : [lpoda, 2019. - 238 c. - (Poccuiickuii y4eOHHUK). -
ISBN 978-5-358-21447-7

3 Tema 2.2. Boponnos-BenesmunoB b. A. Actporomust. ba3oBelii yposens. 11 kiacc
OcHoBbI H3MepeHusi Bpemenn.|: yueOHuk / b. A. Boponnos-Benpsmunos, E. K. Crpayr. - 5-e¢ u3n.,
Buaumoe aBu:KeHUe IIaHeT |iepecMoTp. - Mocksa : JIpoda, 2018. - 239 c. - (Poccuiickuit yaeOHUK). -
ISBN 978-5-358-19462-5

Boponnos-BenssmuaoB b. A. Actponomust. ba3oBeiii yposens. 11 kmacc
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: yueOnuk / b. A. Boponunos-Benpsmunos, E. K. Crpayr. - 6-¢ u3n.,
uctp. - Mocksa : Jlpoda, 2019. - 238 c. - (Poccwmiickuii y4eOHUK). -
ISBN 978-5-358-21447-7

Tema 3.1.

PasButue mnpeacrabjieHuld o0
CoJHeuyHO# cucTeMe. 3aKOHbI
Kenuiepa — 3aK0HbI ABUKEHUS
HeOecHBIX Tel. O0o0IeHne U
YTOYHEHUe HbioToHOM
3akoHoB Kemepa.

Boponuos-Benbsmunos b. A. Actponomus. ba3zoBelii yposens. 11 kiacc
: yae6nuk / b. A. Boponmnos-BemssmunoB, E. K. Crpayr. - 5-e u3m.,
mepecMoTp. - Mockaa : Ipoda, 2018. - 239 c. - (Poccuiickmii yueOHUK). -
ISBN 978-5-358-19462-5

Boponuos-Benbsmunos b. A. Actponomus. ba3zoBelii yposens. 11 kiacc
: yueOnuk / b. A. Boponunos-Benpsmunos, E. K. Crpayr. - 6-¢ u3n.,
ucnp. - Mocksa : [Ipoda, 2019. - 238 c. - (Poccuiickuii y4eOHUK). -
ISBN 978-5-358-21447-7

Tema 3.2.
Omnpenesnenue paccTossHuil 10
Tea1 CoJIHEYHOH  CHCTEMBI.

Cucrema 3emus-Jlyna

Boponnos-BenesmunoB b. A. Actponomus. ba3oBelit yposens. 11 kiace
: yueOnuk / b. A. Bopounnos-Benpsmunos, E. K. Crpayr. - 5-e¢ u3n.,
nepecMoTp. - Mockaa : Jlpoda, 2018. - 239 c. - (Poccuiickuii yueOHUK). -
ISBN 978-5-358-19462-5

Boponuos-Benbsmunos b. A. Actponomus. ba3zoBelii yposens. 11 kiacc
: yae6nuk / b. A. Boponmnos-BemssmunoB, E. K. Crpayr. - 6-e¢ u3n.,
ucnp. - Mocksa : dpoda, 2019. - 238 c. - (Poccuiickuii y4eOHHK). -
ISBN 978-5-358-21447-7

6 Tema 4.1. Boponnos-BenesmunoB b. A. Actponomus. bazosslil yposeHs. 11 kmace
Mpupona Jlyusl. Ilnanersi.|: yaeOnuk / b. A. Boponmnos-Benssimuuos, E. K. Crpayr. - 5-e¢ m3n,
IltaHersl 3eMHOI rpymnmbl.|nepecMoTp. - Mocksa : [Ipoda, 2018. - 239 c. - (Poccuiickuii yueOHUK). -
Inanerpl- rurantel. [lnyron |ISBN 978-5-358-19462-5

Boponnos-BenssmunoB b. A. Actponomus. bazoBelit yposens. 11 kiace
: yueOnuk / b. A. Boponnos-Benssmunos, E. K. Crpayr. - 6-¢ usnm.,
uchp. - Mocksa : [Ipoda, 2019. - 238 c. - (Poccuiickuii y4eOHHK). -
ISBN 978-5-358-21447-7

7 . Tema 4.2. Boponnos-BenbsimuaoB b. A. Actponomusti. ba3zoBsiii ypoBens. 11 kiace
AcTepoujsbl. Merteopurtsbl.|: yueOHuk / b. A. Boponunos-Benesmunos, E. K. Crpayr. - 5-¢ u3z.,
Komernsl u mereopnl. O6uue|mepecmotp. - Mocksa : pocga, 2018. - 239 c. - (Poccuiickuii yaeOHUK). -
cegenus o CouHue. ISBN 978-5-358-19462-5

Boponuos-BenbsimunoB b. A. Actponomus. ba3zoBslii yposens. 11 kiacc
: yaeOnuk / b. A. Boponnos-BemssmunoB, E. K. Crpayr. - 6-¢ u3m.,
ucnp. - Mocksa : [dpoda, 2019. - 238 c. - (Poccuiickuii y4eOHHK). -
ISBN 978-5-358-21447-7

8 Tema 5.1. Boponnos-BenbsimuaoB b. A. Actponomusi. ba3zoBsiii ypoBeHs. 11 kiace
HNCTOYHMKH JHEpPruu u|. yueonuk / b. A. Boponmos-Bemssmunos, E. K. Crpayr. - 5-¢ wu3n.,
BHYTpPeHHee cTpoenue epecMotp. - Mockaa : Jlpoda, 2018. - 239 c. - (Poccuiickuit yueOHUK). -
Connua. Coanne u :ku3Hb|ISBN 978-5-358-19462-5
3emuu. Boponmnos-BenbsimuHoB b. A. Actponomusti. ba3zoBsrii ypoBeHs. 11 kiace

: yuebnuk / b. A. Bopoumnos-Benssimunos, E. K. Crpayr. - 6-¢ usm.,
ucnp. - Mocksa : poda, 2019. - 238 c. - (Poccuiickuii y4eOHUK). -
ISBN 978-5-358-21447-7

9 Tema 5.2. Boponnos-Benesmunos b. A. Actponomus. bazosslii yposens. 11 kiace
Paccrosinmne a0 3Be3n.|: yueOnuk / b. A. Boponnos-Bemssmunos, E. K. Crpayr. - 5-¢ u3x.,
[pocTpancTBeHHBIE niepecMoTp. - Mockaa : Jlpoda, 2018. - 239 c. - (Poccuiickuii yueOHUK). -
ckopoctu 3Be3l. Puznueckasi|[SBN 978-5-358-19462-5
NpUpoaa 3Be31. Boponmnos-BenbsimuaoB b. A. Actponomusti. ba3zoBsiii ypoBens. 11 kiace

: yuebnuk / b. A. Boponmnos-Benssimunos, E. K. Crpayr. - 6-¢ usm.,
ucnp. - Mocksa : Jlpoda, 2019. - 238 c. - (Poccuiickuii y4eOHHK). -
ISBN 978-5-358-21447-7

10 |Tema 5.3. Boponmnos-BenbsimuaoB b. A. Actponomusi. ba3zoBsiii ypoBens. 11 kiace
Ceps3p Mexny ¢usunueckumu|: yueOHUK / b. A. Boponnos-Bemssmunos, E. K. Crpayt. - 5-¢ m3n.,
XapaKTepUCTUKAMH 3Be3/. |mepecMoTp. - Mocksa : JIpoda, 2018. - 239 c. - (Poccwuiickuii yaeOHUK). -
JIBoiiHbIE 3Be3abl. | ISBN 978-5-358-19462-5
dusnueckne nepemeHHblie, Boponnos-BenbsmunoB b. A. Actponomus. ba3oBelii yposens. 11 kimace
HOBBIE M CBEepPXHOBBIE 3Be3/ibl |: yueOHuk / b. A. Boponunos-Benpsmunos, E. K. Crpayr. - 6-¢ u3n.,

uctp. - Mocksa : [lpoda, 2019. - 238 c. - (Poccuiickuii y4eOHHUK). -
ISBN 978-5-358-21447-7

11 |Tema 6.1. Boponnos-BenesmunoB b. A. Actponomus. ba3oBelii yposens. 11 kiace
Hama Tanaxruka. J[lpyrue|: yueOnuk / b. A. Boponnos-Benbsmuuos, E. K. Crpayr. - 5-e m3n.,
lajakTuku. niepecMoTp. - Mockaa : [Ipoda, 2018. - 239 c. - (Poccuiicknii yueOHHK). -
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MeraraJjakTuka.. ISBN 978-5-358-19462-5
Boponuos-BenbsmunoB b. A. Actponomusi. ba3zoBeiit yposens. 11 kiacc
: yuebnuk / b. A. Boponnos-Benbsimunos, E. K. Ctpayt. - 6-¢ usm.,
ucnp. - Mocksa : poda, 2019. - 238 c. - (Poccuiickuii y4eOHHK). -
ISBN 978-5-358-21447-7
12 |Tema 6.2. Boponnos-BenesmunoB b. A. Actponomus. bazosslii yposeHs. 11 kmace
Ipoucxoxnenue u 3Boronus|: yaeouuk / b. A. Boponmos-BenssimuuoB, E. K. Crpayr. - 5-e¢ u3n,
3Be3. IMpoucxo:knenue nepecMotp. - Mocksa : JIpoda, 2018. - 239 c. - (Poccuiickuii yueOHUK). -
nianer. JKu3up m pasym Bo|ISBN 978-5-358-19462-5
Bcenennoii. Boponnos-BenbsimuaoB b. A. Actponomust. ba3zoBsiii ypoBens. 11 kiace
: yueOnuk / b. A. Bopounos-Benpsmunos, E. K. Crpayt. - 6-¢ u3n.,
ucnp. - Mocksa : [Ipoda, 2019. - 238 c. - (Poccuiickuii y4eOHUK). -
ISBN 978-5-358-21447-7

Kpome mepedncneHHBIX HCTOYHHKOB CTYACHT MOXKET  BOCIOJIb30BAThCA
MOMCKOBBIMHU CUCTEMaMH ceTH MIHTEpHET Mo TeMe caMOCTOATEIbHOU PaOOTHI.

JI1s1 ocBOEHUsI JAaHHOW TUCHUIUIMHBI U BBITIOJIHEHUS TIPEAYCMOTPEHHBIX Y4eOHOU
IporpaMMOi Kypca 3a/IaHHii TI0 CaMOCTOSITEIbHON paboTe CTYACHT MOXET UCIOIb30BaTh
cieayroliee yaeOHO-METOANYECKOe 00ecIeueHue:

-METONYECKHIE PEKOMEHIAIIUU MPETOIaBaTelis K JICKIIMOHHOMY MaTepuay;

Hauanom opranuzanuu mt000il caMoCTOSTeNIbHON pabOThl JOKHO OBITH TPUBUTHE
HAaBBIKOB M YMEHHI TpaMOTHOW paboThl ¢ y4eOHOW W HaydyHOW nuTeparypoi. DTOT
npouecc, B MEPBYI0 OYEPEIb, CBSI3aH C HAXOXKIECHHEM HEOOXOIUMOM ISl YCHEIIHOrO
OBJIQJICHUS] YUEOHBIM MaTepuasioMm nuteparypoil. CTyAeHT TOJKEH YMETh IMOJIb30BaThCS
dbongamMu OMOTUOTEK U CIIPABOYHO-OHMOIMOTPadUICCKIMU U3TAHUSIMU.

CryneHThl 71 TIOJHOIEHHOTO OCBOEHHUS Y4EOHOro Kypca JODKHBI COCTaBIIATH
KOHCTIEKTHI KaK MpPH MPOCIYIIMBAHUU €0 TEOPETHYECKON (JIEKIIMOHHOM) 4acTh, Tak U
IpU TOATOTOBKE K MPAKTUYECKUM (JabopaTopHbIM) 3aHATUAM. JKenaTenbHO, YTOOBI
KOHCIIEKTHI JICKITUI 3alUCHIBAIUCH B JIOTUYECKOW IMOCIEI0BATEIbHOCTH U3yUEHHUs Kypca
U COEpKAINCh B OHON TETPaIu.

17




3. OBPA3OBATEJIBHBIE TEXHOJIOI'HHN

JUia  yaydmieHUst  yCBOEHHs  y4eOHOTO — Marepuana  IpeaycMaTpuBaeTcs
UCIIOJIb30BaHUE AKTUBHBIX M HWHTEPAKTHBHBIX (OPM NPOBEAEHUS AayAUTOPHBIX U
BHEAYJUTOPHBIX 3aHATUH ¢ 1enblo (OPMUPOBAHUS M Pa3BUTUS MNPOQPECCHOHAIBHBIX
HaBBIKOB 00Y4YarOLUXCS.

B nponecce mnpenonaBaHus NPUMEHSIOTCS 00pa30BaTENbHBIE TEXHOJIOTMH
pa3BUTUSl KPUTHUYECKOTO MblnuieHus. OOs3aTenbHbl KOMIBIOTEpHbIE J1a00paTopHbIE
IPAaKTUKYMBI TI0 pa3jienaaM JUCLUILIHHBI.

B yueGnom mpouecce Hapsay C TpaaUIMOHHBIMH  00Opa3oBaTeIbHBIMU
TEXHOJIOTHSIMU  HCIOJB3YIOTCS ~ KOMIIBIOTEPHOE  TECTUPOBAHHME,  TEMaTUYECKUE
NPE3eHTaluU, UHTEPAKTUBHbIE TEXHOJIOTUU.

3.1.00pa3oBare/ibHbIE TEXHOJOTHU NIPH NMPOBEACHUM JIEKIIHI

Buabl npuMeHsieMbIxX Kou.
No Tema AAbL TP .
o0pa3oBaTe/bHBIX TEXHOJIOTHI yac
1 2 3 4
Paznen 1 OGmas sxonorus
1 (Tema 1.1 BBenenue TexHonorus pa3BUBarOIEro 00y4eHus 2
5 Tema 2.1. 3B?3}1H06 He00. CrnocoObl ompeaeeHus Ay/HOBH3YATBHAS TEXHONOTHS, JEKIIHsI- -
reorpaduueckoi HpOThI JIUCKYCCHS, TPYIITIOBAs IUCKYCCHs ™
Tema 2.2. OcCHOBBI U3MEpeHMs] BpeMEHH. Buaumoe
TexHonorust pa3BUBAIOIIETO OOyUCHHS,
3 |ABMXKEHHE IIAHET 2
poOIeMHOE M3JI0KEHHE, JIENI0Bas UTpa
Tema 3.1. PasButne mnpencraBnenuid o CosnHEYHOH
cucteme. 3akoHbl Kemmepa — 3aKOHBI JABH)KCHHS %
4 TexHonorust npoOJIEMHOTO 00yYeHUsI 2
HeOecHbIX Ten. O0oOmeHne u yrouHeHne HbroToHOM
3axoHOB Kemnepa.
Tema 3.2.0npenencuue paccTosHnii 10 Ten CONHEYHOM| AyinoBnsyanbHas TEXHOIOTHS, Keic -
5 lencremsr. Cucrema 3emusa-Jlyna METOJI 2
Tema 4.1. TIpupona Jlynsr. Tlmanersr. [lnaneTsr 3eMHOH AynuosusyanbHast TEXHOJIOTHSI,
6 rpynsl. IInanersl- rurantel. IlryTon IPOGIEMHOE H3IOKEHHE 2
; Tema 4.2. Acrepounel. Meteoputbl. Komersl M| AynposusyanbHas TeXHONOTHS, KIS - %
MeTeopsl. O0mue cBenenus o ConHie. JMCKyCCHs
Tema 5.1. ICTOYHMKY DHEPTMH M BHYTPEHHEE CTPOEHUE| AynuoBU3yalbHAs TEXHOJIOTHS,
8 |Comnua. ConHIe U 5KU3Hb 3EMITH. npo6NeMHOe  M3NIOKEHWe, JeKuust - 2%
JIUCKyCCHsST*
Tema 5.2. Pacctosaue g0 3Be3n. [IpocTpaHCTBEHHBIE Ay/noBH3yanbHas TEXHOIOTHS, KeHc —
9 ckopocTH 3Be3. Ouzndeckas NIpupoza 3BE3I. METOJ, [IeT0BAst UIPa 2
Tema 5.3. (0):7:c) MEXTY busryecKuMy A
10 XapaKTEPUCTUKAMHU 3BE37. JIBoiiHbIE 3BE3/BI. yz[glOBmyaanaﬂ TCXHOTIOTHA,, 2
Du3MUeCcKUe epeMeHHbIE, HOBBIE H CBEPXHOBEIE 3Be3/1pI | PO OICMHOC H3JIOKCHHC ¢
MIPUBJICYCHUEM CIIeTIaTIncTa™®
Tem .1. Hama Tanakruka. ne lajmakTukw.
1 l\/? a 6 atma - fana a. Jlpyrne T'ana AynuoBu3yanbHas TEXHOJOTHS, JIEKIUs 5
cTarajlakThia.. — JUCKYCCHSI, KOMIIBIOTEpHAasd CUMYJISALIMA
Tema 6.2. TIpoucXokIeHHE U HBOJIOLMUS  3BE3[.
12 [Ipoucxoxnenue mianet. JKusHb 1 pazyMm Bo BeeneHHOH. | Texuomorust npo0IeMHOro 00ydeHus ™ Q%
Uroro mo xypey| 24
B TOM YHCJIC HHTEpAaKTUBHOE OOyueHue*|  12%*
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3.2.06pa30BaTe.]'leble TEXHOJOTHHU IMPHU MMPOBECACHUHN NPAKTUYICCKUX 3aHATHH

Ne | Tema 3aHsTHS B npuMeHsieMbIX 00pa30BaTeTbHBIX Kou.
TEXHOJIOTHH qac
1 |IIpakTudeckoe 3aHaTHe Nel V3MmeHenue Buna | J{UCKycCHUsl 1O TEOPETHYECKHMM  BOIPOCAM. 2
3BE3HOTO Heba B TeUEeHHE CYTOK. [3MeHeHue PemnieHue 3amad WMHAMBUIYaNbHO, T'PYNIOBas
BUJIa 3BE3/IHOTO HeOa B TeUEHHE roja JIUCKYCCHS
2 IIpakTnueckoe 3amsitue Ne2, Ne3. OcHoBbl Jluckyccuss 1O TEOPETHUYECKMM  BOMpOCaM 2
u3MepeHust BpeMmeHu. 3akoHel Kemnepa — Pemenue 3agad MHAMBHUAYanbHO C TPYHIIOBBIM
3aKOHBI IBI)KCHNSI HEOECHBIX TEII. o0CyKIeHIEM, TPEHHHT
3 IIpaktuueckoe 3ausitue Ned Ompenenenue Kpymislii cTonm 1O TeOpeTHYIECKHM BOIPOCAM 2%
paccrosiHuH 10 Tenm COTHEYHOH CHCTEMBI. Pewenue 3anau kelic-MeToA0M, 1€710Basi Urpa
4 | IIpaktuyeckoe 3anstme NeS. Ilmanertst. |IIpecc-xorpepennns o TEOPETHICCKUM 2%
IInaneTs! 3eMHOM rpynmnsl. [InaneTsI- TUraHTHL.. | BompocaM. PemieHue 3a1a4 MajibIMU TPyHIIaMU
5  IIpaktuuyeckoe 3aHaTHe Ne6, Ne7. Actepounsl. Pemenue 3amad ManelMM  TpynomaMu  C 2
Merteoputsl. KomeTsl u MeTeopsl. PaccTosiHMe TIpyNHOBBIM OOCYKAEHHEM MTOTOB, pOJIeBas
JI0 3BE3I. urpa
6 | IIpakruuyeckoe 3ansaTue Ne8, Ne9.Css3pb | JlHCKycCHUS IO TEOPETHUECKUM BOIIPOCAM. 2%
MEXAy GU3HYECKIMH XapaKTepUCTHKaMU 3Be3ll. Pemenne 3a1aq WHIMBHIYaJIBHO,
Hama  Tanakrtuka.  Jpyrue  ['anakTUKu. | KOMIBIOTEpHasl CUMYJSLUS
Meraranaktuka.
Hroro no xypcy 12
B TOM YHCJIE HHTEPAaKTHBHOE 00yueHue* 6*
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4. YCJIOBUSA PEAIN3ALIUUA ITPOTI'PAMMBI TUCHUTIJIMHBI

4.1. MarepuajibHO-TeXHUYeCKas 0a3a, HeoOXoauMas J1J151 OCYlleCTBJIECHUS
00pa30BaTeJLHOI0 NMpoLecca Mo JUCUUILINHE

Peanmzammst ~ y4eOHOW  NUCIUIUIMHBI ~ OCYIISCTBISACTCS B CIICIUAIBHO
000pyIO0BaHHOM KaOMHETE €CTECTBEHHO-HAYYHBIX JUCIUTIINH.

O6opynoBanue yaeOHOTO KaOHUHETa:

MYJIBTUMEIUa KOMIUICKT (MYJIBTUMEIUATIPOCKTOP M 3KpaH), KOMITBIOTEp, ydeOHas
Mebenb, Jocka yueOHas, J1abOpaTOpHBIM KOMIUIEKC [JIsi y4eOHOM  IpPaKkTUYECKOH u
MPOCKTHON JEATENBbHOCTH TIO €CTECTBEHHO-HAYYHBIM JAWCIHMIUIMHAM, HAIJISIHBIC
nocoowusi, y4eOHO-METOMUECKIE MaTepHalibl, BEIXOA B IHTEpHET.

KoMIuteKkT HanIsIHBIX TI0COOUH, KOMIUIEKT Y4eOHO-METOJMYECKON TOKYMEHTAIINH.

4.2. IlepeyeHb HEOOXOAUMOI0 IPOrPAMMHOI0 O0ecneYeHnst

1. 7-zip; (nunen3us Ha aHI. http://www.7-zip.org/license.txt)

2. Adobe Acrobat Reade; (nuiensus -
https://get.adobe.com/reader/?loc=ru&promoid=KLXME)

3. Adobe Flash Player; (munensus -
https://get.adobe.com/reader/?loc=ru&promoid=KLXME)

4. Apache OpenOffice; (numensus - http://www.openoffice.org/license.html)

5. FreeCommander; (JTUmieH3us -
https://freecommander.com/ru/%d0%bb%d0%b8%d1%86%d0%b5%d0%bd%d0%b7%d
0%b8%d1%381/)

6. Google Chrome;(nuen3us -
https://www.google.ru/chrome/browser/privacy/eula_text.html)

7. LibreOffice (B cB0O0gHOM TOCTYTIE);

8. Mozilla Firefox.(nmumen3us - https://www.mozilla.org/en-US/MPL/2.0/)
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5. IEPEYEHDb OCHOBHUOI?'I U JONOJHUTEJIBHONW YYEBHOH
JUTEPATYPbI, HEOEXOAUMOM JIJI1 OCBOEHUS JUCIIUTIINHBI

5.1. OcHoBHas TUTEpPaTypa

1. Boponuos-BenbsimuuoB b. A. ActpoHomusi. ba3oBeiii ypoBeHb. 11 kiacc :
yueOHuk / b. A. Boponnos-Benbsimunos, E. K. Crpayt. - 5-e u3a., nepecmotp. - Mocksa
: dpoda, 2018. - 239 c. - (Poccutickuit yaueOHuk). - ISBN 978-5-358-19462-5

2. Boponnos-BenbsiMmuaoB b. A. ActpoHomusi. ba3oBeiii ypoBens. 11 kiacc :
yueOnuk / b. A. Boponnos-Benbsimunos, E. K. Ctpayt. - 6-e¢ uzn., ucnp. - Mocksa :
Hpoda, 2019. - 238 c. - (Poccuiickuit yueoHuk). - ISBN 978-5-358-21447-7

5.2. JlonosiHMTEIbHASA JIUTEPATYpPa

1. SzeB, C.A. Actponomusa. CoiHeyHas CHCTEeMa : y4eOHOe IocoOue s
cpenrero mpodeccuoHaapbHOro obpaszoBanms/ C. A. SI3eB ; moja HaydyHOW pemakiuei

B.T. Cypauna. — 3-e wu3m., mepepadb. um ngom. — Mocksa : M3garensctBo HOpaidr,
2018. — 336 c. — (Ilpodeccnonanpsaoe oopazoBanue). — ISBN 978-5-534-08245-6. —
Texkct : onekrponnbii // OBC IOpaiit [caiit]. — URL: http://www.biblio-

online.ru/bcode/424697 (nara obpamenus: 10.09.2020).

2. Bokmn, ['I. KocmMoc wu denoBek: npuDIalIeHWE K pPa3sMBIIUICHUAM O
TYMaHUTApHBIX aCMeKTaX pe3yJbTaToB KOCMUYECKOW JIEeATEIbHOCTH uejoBeka /
I'I. Bokun. — 4-e u3x., ucnp. u gom. — Mocksa ; Bonorna : Madpa-Uuxenepus, 2018. —
85 C. : Wil — Pexxum JIOCTYyTIA: o MTOJIMUCKE. —
URL: http://biblioclub.ru/index.php?page=book&i1d=493899 (nara oOpalleHus:
10.09.2020). — bubnuorp.: ¢. 82. — ISBN 978-5-9729-0198-2. — TekcT : 3IeKTPOHHBIH.

3. Konuenmuu coBpeMEeHHOTO €CTECTBO3HAHUS: ACTPOHOMHUS : yueOHOe mocodue
s By3oB/ A. B. Komomueny [u np.]; orBercTBeHHbI penaktop A. B. Komomuer,
A. A. CadonoB. — Mocksa : M3narennctBo Opaiit, 2018. — 277 c¢. — (YHUBEPCUTETHI
Poccun). — ISBN 978-5-534-09065-9. — Texkct : snexrponnsiit // DbC FOpaiit [caiT].
— URL: http://www.biblio-online.ru/bcode/426931 (mara oopamenns: 10.09.2020).

4. [Ilepenbman, S.W. 3anumarenbHas actponomusi/ S. U. Ilepenpman. —
Mocksa : UznarensctBo FOpaiit, 2018. — 182 ¢. — (OTkpriTas Hayka). — ISBN 978-5-
534-07253-2. — Tekct : osmektponnbii //  ObC  IOpait [caiit]. —
URL: http://www.biblio-online.ru/bcode/422780 (nara obpamenus: 10.09.2020).

5. ®@eiirun, O.0. YauBuTenbHas KOCMOHABTHUKA: MAJICHbKUE PACCKa3bl O TaliHaX,
3arajikax U OTKPBITHSIX Ha MyTH B O0mbIoi kocmoc : [12+] / O.0. ®eiirun. — Mocksa ;
Bonorna : Undpa-Unxenepus, 2018. — 245 c. : un. — Pexum pocryna: no nojmnucke. —
URL: http://biblioclub.ru/index.php?page=book&id=493761 (nara oOpalleHus:
10.09.2020). — bubmuorp. c: 240 — ISBN 978-5-9729-0231-6. — TekcT : 2JIEKTPOHHBIN.

5.3. [lepuonuyeckue U31aHus

1. Bomnpocsl €CTECTBO3HAHMUSL. — URL:
https://e.lanbook.com/journal/2310#journal name

2. YyeOHblit DKCIIEPUMEHT B o0Opa3zoBaHUMU. — URL:
https://e.lanbook.com/journal/2335#journal name

3. 3HaHMe-cuia. — URL:

http://biblioclub.ru/index.php?page=journal red&;jid=220412 .
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4. Hayka 151 JKUA3Hb. — URL:
http://biblioclub.ru/index.php?page=journal red&jid=441231

5. DKcnepuMeHT 151 VHHOBAIMH B LIKOJIE. — URL:
https://elibrary.ru/contents.asp?1d=34076860

5.4. IlepeyeHb pecypcoB HH(OPMANUOHHO-TEJCKOMMYHUKAIMOHHONH CeTH
«HTEepHET», HEOOXOAUMBIX /15l OCBOCHH S TN CUMILINHBI

1. OBC «Yauepcuterckas o6momuoreka ONLINEy [yueOHble, HayYHBIC 3TaHMUS,
MEPBOMCTOYHUKH, XYI0KECTBEHHBIE MPOU3BEACHUS PA3IMUHBIX W3/1aTEIbCTB; KYpPHAIbI;
MYJIbTUMEIUNHAS KOJUICKIMS: ayAUOKHUTH, aynuodailibl, BUACOKYPCHI, UHTEPAKTUBHbIE
KypChI, SKCIIPECC-TIOATOTOBKA K JK3aMeHaM, IMpe3eHTallud, TECThbl, KapThl, OHJIAWH-
SHIIMKJIOIICINH, CJI0BapH]| : CallT. — URL:
http://biblioclub.ru/index.php?page=main_ub_red.

2. DOBC wusnarenbctBa «Jlanp» [yueOHbIE, HAyUYHbIE H3AAHUS, NIEPBOUCTOUHUKH,
XyHA0KECTBEHHBIC MPOU3BEACHUS PA3TMUHBIX HM3IAaTeNbCTB; KypHanbl]| : cailT. — URL:
http://e.lanbook.com.

3. OBC «Opaiit» [paszmen «BAIIA TIOAIMMCKA: ®umuan Kyol'yY (&
CnaBsinck-Ha-KyOann): yueOHUKH U ydeOHbIe TocoOus uznarenbcrsa «FOpait»] @ caift. —
URL: https://www.biblio-online.ru/catalog/E121B99F-ESED-430E-A737-
37D3A9E6DBFB.

4. DBC «Znanium.comy» [y4eOHbIe, HayYyHbIe, HAYYHO-TIOMYIIIPHBIE MaTEPHUAIIbI
Pa3IMYHBbIX U3/IaTeNIbCTB, XKypHaib| : cailT. — URL: http://znanium.com/.

5. DBC «BOOK.ru» [yueOnnie uznanus — koyekuus ais CIIO] : caitt. — URL:
https://www.book.ru/cat/576.

6. Hayunas snexrponnas 6ubnuoreka. MoHorpaduu, u3jaHHbIE B U3ATEIHCTBE
Poccuiickoii Axamemun EcTecTBO3HaHHMS [MOJHOTEKCTOBBIM pecypc CBOOOIHOTO
noctyma] : caiit. — URL: https://www.monographies.ru/.

7. Hayunas osnexkTpoHHass OuOmuoTeka crareii W myOnukanuii «elLibrary.ru»
[poccuiickuii HHGOPMAITMOHHO-aHAIMTUYSCKUN TTOpTall B 007acTH HAyKH, TEXHOJIOTHH,
MEIUIIMHBI, 00pa3oBaHus; OOJbIlasi 4acTh WM3JaHUN — CBOOOJHOTO JOCTyMa| : CaWT. —
URL: http://elibrary.ru.

8. ba3bl nannbix komnanuu «Mct Boto» [pasgen: [lepuonnueckue uznanus (Ha
PYCCKOM $I3bIKE) BKJIIOYAET KOoJUIeKIuu: M3maHusi 1mo oOIIeCTBEHHBIM M T'YMaHUTapPHBIM
HaykaMm; M3nanus mo memarornke W oOpa3zoBanuio; M3nmanust mo uHQOpMaIMOHHBIM
texHosorusiM; Craructuueckue usnanuss Poccum u crpan CHI'] : caiit. — URL:
http://dlib.eastview.com.

9. KubGepJlenunka : HayuyHas SJIEKTpPOHHAsi OMOIMOTEKa [HAy4YHBIC XYpHAJbI B
MOJIHOTEKCTOBOM (hopmare cBoOoHOTO Aoctymna] : caidT. — URL: http://cyberleninka.ru.

10. EnuHoe okxHO pgoctyna K oOpa3zoBaTellbHBIM pecypcam : (denepanbHas
uH(pOpMaIlMOHHAsT CUCTEMa CBOOOJHOTO JIOCTyHa K HMHTETPAIBHOMY  KaTajiory
00pa3oBaTeNbHBIX HMHTEPHET-PECYPCOB M K DJICKTPOHHOW OuOmmMoTeke ydeOHO-
METOJMYECKUX MaTepuajoB HJisi BCEX YpOBHEH 00Opa3oBaHUWs: JOMIKOJIBHOE, oOIiee,
cpenHee mpodeccHoHaNbHOE, BHICIIEE, JomMoiHWTENbHOE : caiit. — URL:
http://window.edu.ru.

11. denepanbHbii 1IEHTP HHPOPMAIIMOHHO-00pPA30BATEIBHBIX PECYpPCOB [ 1
oo1iero, CpeIHero npodeccCHOHaIBHOTO, JIOTIOTHUTENLHOTO o0Opa3oBaHus;
MOJTHOTEKCTOBBIN pecypc cBoOoaHOTO Hoctymna] : caidT. — URL: http://fcior.edu.ru.
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12. Enunas  koyutekums  OUQPOBBIX  00pa30BaTeNbHBIX  PECypcoB  [AJis
NpernojaBaHusi M H3Y4YeHHs Y4YEOHbIX TUCUUIUIMH HadallbHOTO OOIEero, OCHOBHOTO
obmero u cpeaHero (MOAHOTO) o0O0mIero oOpa3oBaHMs; MOJHOTEKCTOBBIM pecypc
cBoOoaHOTO nocryna] : caidT. — URL: http://school-collection.edu.ru.

13. OdunmansHblii UHTEPHET-MIOPTANI TIpaBoBOM MH(poOpManuu. ['ocyrapcTBeHHas
cucTeMa IPaBOBOM MH(OPMAIIMH [TOTHOTEKCTOBBIA pecypc CBOOOTHOTO JA0CTYyMA] : CaiT.
— URL: http://publication.pravo.gov.ru.

14. DHIMKIONEINYM [ QHIUKIIONEAUH. CnoBapu. CrnpaBOYHUKH
MOJITHOTEKCTOBBIN pecypc cBoboaHoro nocrtynal / ObC «YHuBepcuTeTckass OMOIMOTEKa
ONLINEY : caiit. — URL: http://enc.biblioclub.ru/.

15. DnextponHblil katanor KyOaHCKOro TrocyaapCTBEHHOIO YHHUBEpPCUTETa U
¢bunmuanoB. — URL: http://212.192.134.46/MegaPro/Web/Home/About.
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6. METOOUYECKUE YKA3AHUS /151 OBYYAIOILLIUXCS IO
OCBOEHMIO JUCHUILJIMHBI

JucuuminHa «ACTpOHOMHS» HaleleHa Ha (opMHUpOBaHUE MPOQeCCHOHATBHBIX
3HAaHUW M YMEHUH, TaKUX KaK CIOCOOHOCTh JEMOHCTpAIMH OOIIEHAYYHBIX O0a30BBIX
3HaHUN €CTECTBEHHBIX HAyK, MaTeMaTUKU, MOHUMAaHHE OCHOBHBIX (DAKTOB, KOHIICTIIIMIA,
IIPUHIUIIOB TEOPHA.

OOydeHue CTYIEHTOB OCYIIECTBIISAETCS MO TPAJUIIMOHHON TEXHOJOTUHU (JIEKIIHH,
MPAKTUKHN) C BKJIIOYEHUEM WHHOBAIMOHHBIX 2JIEMEHTOB.

C TOYKHM 3pEHHMSI UCIIOJIb3YEMBIX METO/AOB JIEKIUU MOAPA3JAEISIOTCS CIETYIOIINM
obpazoM: HHPOPMAILIMOHHO-OOBICHUTENIbHASL JIEKIMS, IOBECTBOBATENbHAS, JICKI[US-
Oecena, mpoOIeMHast JISKITUS U T. 1.

YcTHOE U3NoKeHre Y4eOHOro MaTepuraia Ha JISKIUU JIOJKHO KOHCIIEKTHPOBAThCS.
Caymarh JEKUUI0 HY’)KHO YMETh — NOJIEPKUBAaTh CBOE BHUMAHUE, MTOHATh U 3alIOMHUTH
YCIBILIAHHOE, YJAOBUTH May3bl. B mponecce U3n0KeHus NpernogaBaTesieM JEKIUHA CTYIECHT
JIOJKEH BBIACHUTH BCE HETIOHATHBIE BOIPOCHI. 3allUCHIBATh COAEPKAHUE JIEKIIMU HY>KHO
00s13aTeIbHO — 3aMCH TOMOTal0T NOJAEPKUBATh BHUMAHUE, CIIOCOOCTBYIOT TOHUMAaHHUIO
U 3allOMUHAHUIO YCIBIIIAHHOTO, NPUBOAMT 3HAHHUE B CHUCTEMY, CIYXKaT OINOPOM IS
nepexoza kK 0osiee yOOKOMY CaMOCTOATEITLHOMY U3YUEHHIO MPEIMETA.

Meronnueckue peKOMEHIalluK 110 KOHCIIEKTUPOBAHUIO JICKIU:

— 3aIUCh JI0JKHA OBITh CUCTEMHOM, NMPEACTABIATh COOOM COKpaIEHHBIM BapuaHT
JeKuuu mpenojaBatens. HeoOxogumo — ciymiath, OOIyMbIBaTH M 3alUCHIBATH
OJTHOBPEMEHHO;

— 3amMch BeNETCSd O4YeHb OBICTPO, YETKO, IO BO3MOXHOCTH KOPOTKHMH
BBIPOKCHUSIMU;

— HE TMpeKpamas CiylmaTh MpernojaBarelia, HYXHO 3alliCbIBaThb TO, YTO
HEeoOXoauMO  ycBOWTh. Henb3si 3amuchiBaTh Cpa3y K€ BBICKA3aHHYIO  MBICITH
npenojaaBarens, cieayeT e€ MOHATh M MOCJe 3TOr0 KpaTKo 3alucarth CBOMMH CIIOBaMU
WIHM CIIOBaMU TipenoaaBarensi. BaxxHo, 4ToObl B Hel He ObLI MOTEPSH OCHOBHOM CMBICI
CKa3aHHOIO;

—MMEHa, J1aThl, HA3BAHMUSI, BHIBOJIbI, ONIPEICTICHHS 3aIIUChIBAIOTCS TOUHO;

—cienayeT oOpaTUTh BHMMaHHE Ha OQOpMJICHHE 3amuCH JIEKIUU. JIJisi Kakaoro
npeaMera 3aBoAMTca o0mas Terpaab. OTIMYHBIM OT OCTAJBHOTO IBETA CJEAyeT
BBIJICJISITh  OT/AEJbHBIE MBICIM M 3aroJIOBKM, COKpalllaTh OTACNIbHbIE CJIOBA U
NpEeJIOKEHHs], HCIIOJIb30BAaTh YCJIOBHBbIE 3HAaKH, OYKBBI JIATUHCKOTO W TPEYECKOrO
as(haBUTOB, a TAKXKE HEKOTOPBIE MPUEMBI CTEHOTPAaUIECKOTO COKPAILECHHS CIIOB.

[IpakTrueckue 3aHATHS 0 IUCUUIIIMHE ACTPOHOMHMSI IIPOBOJSATCA B OCHOBHOM I10
cxeMme:

-YCTHBIM OINpPOC MO TEOpHUM B Hauyaje 3aHATUA (0OCYXJIEHHE TEOPEeTUYECKHX
POOJIEMHBIX BOITPOCOB IO TEME);

-paboTa B Trpynmax mo pa3penieHuio pa3IMYHbIX CUTYAIUH TI0 TEME 3aHATHS,

-pelieHe NPakTUYECKUX 3a/1a4 UHANBUAYATIbHO;

-TI0/IBEZICHUE UTOTOB 3aHATHS (WK pedeKcusi);

-UHAUBUyaJIbHbIE 3aJaHusl JJi1 TOATOTOBKM K CIEAYIOIIMM MPAKTUYECKUM
3aHATHSM.

[lenp mpakTHUUECKOTO 3aHATUS - HAYYUTh CTYJEHTOB MPUMEHATH TEOPETUYECKHE
3HAHUS NIPU PELICHUH MPAKTUUYECKUX 33/1a4 HA OCHOBE PEAJIbHBIX JAHHBIX.

Ha npakTryeckux 3aHATHAX NPeoOIasatoT ClIeIyOUIe METOIbI:
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-BepOabHbIC (TIPEe0OIa aoNTIM METOIOM JIOJDKHO OBITh OOBSICHEHHE);

-npaKkTUyeckue (MMCbMEHHBIE 3/1aHUs, TPYIIOBBIC 3aJIaHUS U T. I1.).

BaxxapIM U1 CTyA€HTa SBISETCS YMEHUE PAIMOHAIBHO MOAOUPATh HEOOXOAUMYIO
yuebHyto mureparypy. OCHOBHBIMHU JIUTEPATyPHBIMU MCTOUHUKAMH SBIISTIOTCS:

— oubauoteunbie houAb Grmrana Kyol'Y;

— 3JIEKTPOHHAs1 OMOIMOTEUHAs cCUCTeMa « YHUBEPCUTETCKasi OUOIMOTeKa OH-JTailH»;

— 3JIEKTpOoHHas OubnuoreyHas cucteMma M3narenscrBa «Jlauby.

[Touck xuHur B OHOIMOTEKE HEOOXOAMMO HAUMHATH C M3YUEHUS MPEIMETHOTO
KaTajora M CO3/IaHMs CIKMCKA KHWI, MOCOOWM, METOAMYECKUX MAaTEpHalioB MO TeMe
U3yUYCHHUSL.

[IpocMOTp KHUATH HAaYMHAETCS C THUTYIHHOTO JIMCTA, CIECAYIOMIETO TOCe OOIOXKKH.
Ha nHéM OOBIYHO MOMENIAIOTCS BCE OCHOBHBIE HaHHBIC, XapaKTePU3YIOLIUE KHUTY:
Ha3BaHME, aBTOp, BBIXOJHBIC JlaHHBIE, JaHHBIE O Mepew3gaHuu u T.J1. Ha obopote
TUTYIBHOTO JHCTa MAETCsl aHHOTAIMSA, B KOTOPOH YyKa3bIBAeTCS TEeMaTHKa BOIIPOCOB,
OCBEHIEHHBIX B KHUTE, OMpENENseTcsl Kpyr 4HuTareseil, Ha KOTOpBIM OHa paccuuTaHa.
bonbiioe 3HadeHWe HMEET TMPEAUCIOBHE KHUTH, KOTOPOE 3HAKOMUT YHUTATeNsl C
JMYHOCTHIO aBTOPA, UCTOPHEH CO3IaHUsI KHUTH, PACKPBIBAET COICPIKaHNE.

[IpounTaB mMpeauCIIOBHE M TONXYYHB OOIEe MPEICTaBICHUE O KHHUTE, CIEAyeT
oOpaTuTbcsi K OINIABIEHUIO, KOTOPOE 3HAKOMUT O00y4aemMoro c coaepKaHHeM U
JIOTUYECKON CTPYKTYpOU, MO3BOJIIET BhIOpATh HYKHBIM Marepuan s u3ydeHus. lof
W3aHUS KHUTH TIO3BOJSIET CyIWTh O HOBH3HE Marepuaia. B KHHTe MOTYT OBITh
NpUMEUYaHusi, KOTOPBIE CONEPXKAT pa3IMYHbIE JOMOJIHHUTENbHBIE cBeneHus. OHu
MeYaTaloTCs BHE OCHOBHOTO TEKCTa U Pa3bsICHSIOT OTAENbHBIE BOIPOCHL. [IpenmeTHbie U
andaBUTHBIE YKa3aTeld 3HAYUTENHHO OOJErdaloT TOBTOPEHHE HW3JIOKEHHOTO B KHUTE
Marepraia. B KOHIIE KHUTM MOXKET pacnojiararbCsi BCIOMOraTenbHbIi Matepuan. K Hemy
OOBIYHO OTHOCSITCSI MHCTPYKIIMH, TIPUTIOKEHUS, CXEMBbI, CUTYallMOHHBIC 3a]]a4, BOIIPOCHI
JUTSL CAMOKOHTPOJIS U T. 1.

JInist mydmiero mpeacTaBICHUs] U 3allOMHUHAHUS MaTepuania IeJecoo0pa3sHo BECTH
3allUCH W KOHCIEKTHI PAa3JIMYHOTO COJEPKaHUs, a UMEHHO:

— IMIOMETKH, 3aMEUaHUs1, BbIJICJIEHUE IJIABHOTO;

— TIJ1aH, TE€3UCHI, BBIMTMCKH, ITUTATHI,

— KOHCTEKT, paboyas 3anuch, pedepar, Jokmaad, JeKIUsI U T.1.

Yurath yuyeOHMK HEOOXOAMMO BIYMYMBO, BHUMATEIbHO, HE IMPOIyCKas TEKCTa,
CTapasich MOHATh KXKAYIO (Ppa3y, OAHOBPEMEHHO pa3Oupasi MpUMeEpPhI, CXEMbl, TaOIHUIIBI,
PUCYHKH, IPUBEIEHHBIC B YUCOHHKE.

OnHuM W3 BaXHEHMIIUX CPEJCTB, CIOCOOCTBYIOIIUX 3aKpEIICHUIO 3HAHHM,
SBIISICTCSl KpaTKash 3aluch MPOYUTAHHOTO Marephajia — COCTAaBJIEHHE KOHCIEKTa.
KoHCnekT — 3TO KpaTKkoe CBSI3HOE W3JIOKEHHE CONEP)KAaHUS TEMbl, YUeOHUKA WIH €ro
yacth, Oe3 mnoapoOHocTe M BTopocTeneHHbIX jAeTaned. [lo cBoelt cTpykType u
MOCJIEIOBATEIbHOCTH KOHCIEKT JOJDKEH COOTBETCTBOBAaTh IUIaHy yueOHHKa. [losTomy
BA)XHO CHaYaJla COCTABUTH IUIAH, a MOTOM IMHUCATh KOHCIIEKT B BHUJE OTBETa HAa BOMPOCHI
riaHa. Ecnu yueOHHMK pa3nenéH Ha HeOONbIHME O3araBlIeHHBIE YacTH, TO 3aroJIOBKU
MOXXHO paccMaTpHBaTh KaK MYHKTHI TJIaHA, @ U3 TEKCTa KaKIOW YacTH CIEAYeT 3alucaTh
TE€ MBICJIU, KOTOPBIE PACKPBIBAIOT CMBICII 3ar0JIOBKA.

TpeGoBaHMs K KOHCIICKTY:

— KpaTKOCTh, CKATOCTh, 1IEJIECO00Pa3HOCTh KaXKIOTO 3aIMCHIBAEMOTO CIIOBA;

— COIEpKaTeNbHOCTh 3alliCU- 3aIHMCHIBAEMBIE MBICIU CIEAyeT (OpPMYIUPOBATH
Kpatko, HO 0Oe3 ymepba s cmbicia. OObEM KOHCIEKTa, KaK IMPAaBHIO, MEHbIIE
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U3y4aeMoro Tekcra B 7-15 pa3z;

—KOHCTICKT MOXKET OBITh KaK MPOCTBIM, TaK WU CIOKHBIM IO CTPYKType — 3TO

3aBHCHUT OT CONIEPKaHUS KHUTH U IeTU €€ N3ydeHusl.
Metonuieckie peKOMEHIAIUH 110 KOHCTIEKTHPOBAHUIO:

— MpekIe YeM HayaTh COCTaBISATh KOHCIICKT, HY)KHO O3HAKOMHUTHCS C KHHUTOM,
NPOYUTATh €€ CHaJaja JI0 KOHIIA, IOHSATh POYUTAHHOE;

— Ha OOJIOKKE TETPajaW 3alUCHIBAIOTCS HAa3BaHUE KOHCIIEKTUPYEMOW KHUTH U MMS
aBTOPA, COCTABISICTCS TUTAH KOHCIIEKTUPYEMOTO TECTa;

— 3amKCH JydIle JAeNaTh NMPH MPOYTCHUHM HE OJHOTO-IBYX ab3aleB, a IEeIoro
naparpadga Wi IjaBbl;

— KOHCIIEKTUPOBAaHUE BEAETCSA HE C LENbI0 UMETh ONPENCIEHHBIN 3alucH, a Ui
Ooyiee TIOJTHOTO OBJAJCHUS CONACPKAHHEM HM3Y4aeMOTO TEKCTa, TOATOMY B 3aIHCsX
OTMEYaeTCs W BBIACISACTCS BCE TO HOBOE, MHTEPECHOEC M HYKHOE, YTO OCOOCHHO
NPUBJIEKIO BHUMAHHE;

— TIOCIIE TOTO, KaK CJejaHa 3aluch COAep)KaHWs maparpada, TIaBbl, CIEAyeT
nepeunTaTh €€, 3aTeM CHOBa 00paIiaThCs K TEKCTy W MPOBEPUTH CeOs, TPABUIBHO JIU
U3JI0KEHO CONIepIKaHue.

TexHrKa KOHCTIEKTUPOBAHMUS:

— KOHCIICKTHPYS KHUTY OOJBIIOr0 00BEMa, 3alucCh CIEAYeT BECTH B OOIICH
TETpaIH;

— Ha KaXJOW CTpaHUIIE ClIeBa OCTABIIAIOT IOJISI MUPUHOU 25-30 MM I 3amnucu
KOPOTKHUX IT0J13ar0JIOBKOB, KPaTKUX 3aMEYaHUM, BOITPOCOB;

— KaK7asi CTaHUIa TeTPaid HyMEpyeTcs;

— JUTSA TIOBBIIICHUSI YATAEMOCTH 3aIMCH OCTABJISIOT WHTEPBAJIBl MEKIY CTPOKAMH,
ab3aramMu, HOBYIO MBICITb HAUMHAIOT C «KPACHO» CTPOKH;

— MNPU KOHCIIEKTUPOBAHWUHU INHUPOKO HCIONB3YIOT PAa3IUYHBIC COKpAICHUS |
YCIIOBHBIC 3HAKH, HO HE B ymEepO CMBICIY 3alucaHHOro. PeKoMeHIyeTcs MPUMEHSTh
00IIeyTOTpeONTETbHBIC COKpPAIICHHsI, HampuMep: M.0. — MOXeT ObITh; TOC. —
rOCYIapCTBEHHBIH; /1.0. — JOJDKHO OBITh | T.1I.

— HE CJIEJIyeT COKpalllaTh UMEHa M Ha3BaHUs, KPOME OUYEHb YaCTO MOBTOPSIOLIUXCS;

— B KOHCIIEKTE HE JOJDKHO OBITh MEXaHMUYECKOTO MEpPENMChIBaHUS TEKCTa 0e3
MIPOTYMBIBaHHMSI €TO COACPIKAHUS U CMBICIIOBOTO aHAIIN3A.

Jlns Hamucanus pedepara HeoOXOOTUMO BBIOpaTh TEMY, COINIAcOBaTh €€ ¢
npernojaBareieM, MoA00paTh HECKOIbKO HCTOYHMKOB IO TEME, BBIMOJIHUTH AaHalu3
WCTOYHUKOB IO PEIICHUIO0 MPOOJIeMBbl, 0OOCHOBaTh CBOIO TOUKY 3PEHHUS Ha peEIICHHE
POOJIEMBI.
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7. OHEHOYHBLIE CPEJACTBA JUISs1 KOHTPOJISA YCIIEBAEMOCTH

7.1. TacnopT (pOHIA OLIEHOYHBIX CPEACTB

Ne HanmeHOBaHHE OLIEHOUYHOTO
KonTponmpyemsie pa3neins! (TEMbI) AUCIUTUIHHBI
/i cpencTaa
1 Tema 1.1 Beenenue Pedepar, npakruueckas pabdora,
. TecT
Tema 2.1. 3Be3gHOe HE60. CrIOCOOHI OnpeneIeHus Pedepar, npakTuueckas pabora,
2. reorpaguaecKoil MIPOTHI TecT
3 Tema 2.2. OcHOBHI U3MepeHHS BpeMeHH. BuanMoe nBrxeHne Pedepar, mpakruueckas padora,
} IUIAHET TECT
Tema 3.1. Pa3zButne npencrasienuii o0 ColTHETHON CHCTEME.
Pedepar, mpaktuueckas padora,
4. 3axonsl Kerepa — 3axoHbI 1BIkeHUS HeOecHBIX Ten. O6o0menne TecT
u yrouHeHue HproToHOM 3akoHOB Kemepa.
Tema 3.2.0npenenenue paccrosgauii 1o Ten COTHETHOI CHCTEMBI. Pedepar, npakTuueckas pabora,
5. Cuctema 3emisa-Jlyna TecT
6 Tema 4.1. Ilpupoza Jlynsl. [Tnanetsl. [InaHeTs! 3eMHOM TpyIIbL. Pedepar, mpakrudeckas padora,
’ [Inanersl- rurantel. [1nyToH TECT
7 . Tema 4.2. Actepounst. Meteoputsl. Kometsr 1 MeTeopsl. O6mue | Pedepar, npaktiudeckas abora, Tect
) cenerns o CoHte.
3 Tema 5.1. Ucrounnku sHeprun U BHyTpeHHee cTpoenne Conrana. | Pedepar, mpakrudeckas padora,
) CoHIIe U JKU3HB 3eMIIH. TECT
9 Tema 5.2. Pacctostaue 110 3Be3/. [IpocTpaHCTBEHHBIE CKOPOCTH Pedepar, npakrudeckas padora,
) 3Be3n. Pusnyeckas mpUposa 3Be31. TECT
Tema 5.3. CBs3b Mexay PU3NUECKUMHU XapaKTEPUCTHKAMH 3BE3]1. Pedepar, npakruueckas pabdora,
10. | HdBoiinbie 3Be316l. PU3HUYECKHE TIEPEMEHHBIE, HOBBIE TECT
CBCPXHOBBIC 3BEC31bI
11 Tema 6.1. Hama I"anakruka. [Ipyrue ['amaktuku. Mertaranaktuka.. | Pedepar, npaktudeckas padora,
i TECT
12 Tema 6.2. Ilpoucxoxnenue 1 3BoMONHS 3Be31. [Iporcxoxaenue Pedepar, npaktudeckas padora,
* | uranet. XKu3Hb u pasym Bo BeeneHHoI. TECT

7.2. Kputepum oueHKH 3HAHU

KonTpons u oneHka pe3ynbTaroB OCBOCHMS AUCIUIUIMHBI OCYLIECTBIIAETCS
MperoaBaresieM B MPOIecce MPOBEACHUS MPAKTUIECKUX 3aHATUMN, 1a00PaTOPHBIX padoT,
TECTUPOBaHMs, @  TakXKe  BBIMOJHEHUS  OOyYaIOIIMMHUCS  WHIUBHUIYaTbHBIX
CaMOCTOSITENIbHBIX 3a1aHUM.

Pedepar. [Iponykt camocTosITeNsHOM pabOTHI CTYACHTA, MPEACTABISIONINNA COO0M
KpaTKoe H3JIO)KEHUE B MHCbMEHHOM BHJE TMOJYYEHHBIX PE3YIbTaTOB TEOPETHUYECKOTO
aHaju3a OIpEACIICHHOW HaydyHOW (yuyeOHO-UCCIIeI0BaTeIbCKOM) TEMBbI, TJE aBTOp
pPacKpbIBaeT CyTh UCCIEAYEMOU MPOOIEMBbI, TPUBOJUT Pa3IMYHbIC TOUYKU 3PEHUS, & TAKKE
coOcTBeHHbIE B3IVIsIIBI Ha Hee. Pedepar olleHHMBaeTcs MO KOTUYECTBY 0O0pabOTaHHBIX
HMCTOYHUKOB, ITyOMHE aHAIu3a MpoOJeMbl, KauecTBe 0OOOCHOBAaHMS aBTOPCKOM IMO3UIIUH,
I1yOHMHE PaCKPBITUSI TEMBI.

Tecr. Cucrema CTaHIAPTU3UPOBAHHBIX 3aJIaHHH, [IO3BOJIAIOLLAS
aBTOMAaTH3UPOBATh MPOIEAYPY HU3MEpPEHHUs YpPOBHS 3HAHUU M yMEHUH OOydarouierocs.
TecT olleHMBaETCA MO KOJIMUECTBY MPaBUIILHBIX OTBETOB (HEe MeHee 50%).

Kpurepnu oneHks 3HAHUH CTYICHTOB B L1€JIOM 110 JUCHHUILIHHE!
«OTJIMYHO» -  BBICTaBISIETCS  CTYACHTY, IIOKa3aBIIEMY  BCECTOPOHHHUE,
CUCTEeMaTU3UpPOBaHHbIC, [TTyOOKHE 3HAHUS y4eOHOM MpOorpamMmbl JUCIHUIUIMHBI U YMEHUE
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YBEPEHHO NMPUMEHATh UX HA MPAKTUKE MPU PEHICHUU KOHKPETHBIX 3aj]a4, CBOOOJHOE U
paBWIIbHOE 000CHOBAaHUE MPUHATHIX PEIICHUI;

«XOPOIIO» - BBICTABIISICTCS CTYIECHTY, €CJIA OH TBEPAO 3HAECT MATEpPUAI, TPAMOTHO
Y MO CYIIECTBY HM3JaracT €ro, yMeeT MPUMEHSATh NMOJYYCHHbIC 3HAHUS HA MPAKTHKE, HO
JIOTTYCKAaeT B OTBETE WJIM B PEILICHUH 3a7a4 HEKOTOPbIE HETOYHOCTH;

«Y1OBJIETBOPHUTEJIbHO» - BBICTaBJISICTCS CTYZICHTY, IIOKa3aBIIEMY
dbparMeHTapHbIid, pa3pO3HEHHBIM XapakTep 3HAHWM, HEIOCTATOUYHO IPABUIIbHBIE
bopMyIMpOBKH 0a30BBIX MOHATHI, HApPYyIIEHUS JIOTUYECKOM TMOCIEI0BATEIHbHOCTH B
M3JI0)KEHUH ITPOrpaMMHOI0 MaTepuasa, HO MPU 3TOM OH BIIaJIC€T OCHOBHBIMM Pa3feiaMu
y4eOHON MPOrpamMmMbl, HEOOXOAUMBIMHU IS AaTbHEHIIIEro 00y4eHUsI 1 MOXKET MPUMEHSTh
MOJIyYeHHBIE 3HAHUSI 0 00pa3Ily B CTAHJAPTHOU CUTYaIUu;

«HEeY10BJIeTBOPUTEIBHO» - BBICTABIIACTCS CTYJIEHTY, KOTOPBIM HE 3HAET OOJbIIIEH
YacTU OCHOBHOTO COJEp)KaHUs y4eOHOM MporpaMMbl TUCHUIUIMHBI, JOMYCKAeT rpyoObie
OomKOKU B (OPMYITHPOBKAX OCHOBHBIX MOHSATUN AUCIUIUIMHBI U HE YMEET UCIOJIb30BaTh
MOJIYY€HHBIE 3HAHUS MPU PEIIEHUU TUIOBBIX MPAKTUYECKUX 3a]1a4.

7.3. OuieHOYHBIE CPeACTBA /IS MPOBeAeHHsI TeKyllleil aTTecTalun

Texymuii KOHTPOJIb MOXKET MMPOBOAUTHCS B POpME:
-(ppoHTATBHBIN OTPOC

-MHAUBUYAJIbHBIA YCTHBIN ONPOC

-MIUCHbMEHHBIA KOHTPOIIb

-TECTHPOBAHUE 10 TEOPETUIECKOMY MaTepHaILy
-mpakTUdeckas (1aboparopHasi) pabora

-3amura pedepara, scce

-3aIUTa BBITTOJIHEHHOTO 3aaHMUs,

-pa3paboTka mpooaeMbl Kypca (TOKIam).

JInunbie ITpumepsl
dopma Brnanenus
ATTeCTALH 3HaHuA YMeHus (HaBbiKH) KauecTBa OIIEHOYHBIX
CTyZIEHTa CpEICTB
VYerHbii KonTpons Onenka ymenus | OreHka Ormenka KonTponsHbIe
(MUCBMEHHBIM | 3HAHUH o | pas3nuyaTh HaBBIKOB criocoOHOCTH BOIPOCHI o
) ompoc IO | OHpeleNICHHBI KOHKDETHEBIE paboTsl C | OmepaTMBHO M | TeMaM
TeMaM M npoliemMam MOHATHUSA JUTEPaTYypPHBIMHU | KadyeCTBEHHO MIPUIAraoTCs
HUCTOYHUKAMHU OTBEYaTh Ha
MIOCTABIICHHBIE
BOMPOCHI
Pedeparst Konrtpoins Ouenka ymenus | OueHka Ouenka Tembl
3HaHUN 0 | pa3nuyarhb HaBBIKOB CIIOCOOHOCTH K | pedeparoB
OTIpeIeIIEHHBI KOHKPETHBIE paboTshI C | CaMOCTOSITENBHO | MpPUIIATaroTCs
M TpoOiemam HOHATHUSA JUTEpaTypHBIMH | 1 pabore U
HUCTOYHUKAMHU aHaIU3y
JUTEPaTyPHBIX
HCTOYHUKOB
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IIpaxktuuecku | KonTtposs Onenka ymenus | Ouenka Onenka TeMmsl pabot
e 3HAHU paboTarb C | HaBBIKOB CIOCOOHOCTH TIPUJIATAOTCS
(JtabopaTopHBI | TEOPETHUYECKH COBPEMEHHOM paboTHhI Cc | omepaTWBHO |
e) pabGoThl X OCHOB | KOMIBIOTEPHOH | BBIYHCIUTENBHO | KauyeCTBEHHO
WHPOPMATHKH | TEXHHUKOM, i TEXHMKOH, | pemarb
" HCIIONB30BaTh HPUKJIaTHEIMH MIOCTABJICHHBIC
UHOOPMALMOH | BO3MOXKHOCTH NPOrpaMMHBIMH | Ha
HBIX BBIYHMCIIUTENIBHO | CpeNCTBaMHU MIPaKTHYECKUX
TEXHOJIOTHH, W TEXHUKH W paborax 3amauu
BO3MOXKHOCTEH | MPOrpaMMHOTO u
W TPUHOUNOB | oOecredeHus apryMeHTHPOBAT
UCIIOJIb30BAaHN | MPU  PELICHUH b PE3yIIbTaTHI
s MIPAaKTHYECKUX
COBPEMEHHOI 3azad.
KOMITBIOTEPHO
1 TEXHUKU.
TectupoBarn | KonTpoms Omnernka ymenus | OreHka Ormerka Bompocsr
e 3HAHUH 1o | pasnuyarb HaBBIKOB CII0OCOOHOCTH NpUIIaraoTcs
OIIpeIeTICHHEI KOHKpETHbIE JIOTUYECKOTO ONICPaTHBHO U
M mpo0ieMamM TIOHSTHS aHanm3a U | KaueCTBEHHO
CHHTE3a npu OTBCYATh Ha
COIOCTABJICHUHN | TMOCTaBJICHHBIC
KOHKPETHBIX BOITPOCHI
MOHATUHN
HpI/IMeprIe TECTOBbIC 3a1aHUA NJIA TeRyIIIEﬁ arrecranuu:
1. YrtoB HaCcTOoAIIEEC BPpEMSA MOHUMACTCH 1101 CO3B€3[[I/ISIMI/I?
d. OTACIIbHBIC YUYAaCTKH 3BC3IHOI'O Heba
b. spkue 3Be3Abl, KOTOpblE  CIPYNIOUPOBaHBI B  (QUIYPHl,  XOPOIIO
3alIOMHUHAOMMHECA CBOMMH KOHTYpaMu
C. TpPYIIIIbI 3B€3/1 B BUAC )KUBOTHBIX
d. Tpynmel ApKUX 3BE3]
2. OcCHOBHBIE 3JIEMEHTHI TOPU30HTAJIbHOMH CHCTEMBbI KOOPAMHAT?
d. CKJIOHCHHC, IIPAMOC BOCXOKICHUC
b. 3enuTHOE PaCCTOAHUC, IPAMOC BOCXOKIACHUC
C. OTBE€CHaid JIMHHA, WCTUHHBIN TOPU3OHT
d. HeOecHbIN PKBATOP, OCh MUPA
3. A3HMYTOM Ha3bIBaIOT:
da. AYyry OT ropu3OHTa I10 KPYI'y BBICOTBI 4O CBCTHIIA
b. Oyry oT TOYKM Iora Mo TOPU3OHTY JO IEpPECcCeHYeHHUs] C KPYroM BBICOTHI B

HaIIpaBJICHHU 3allazia
C. Ayry OT TOYKHM BCCCHHCIO pPAaBHOACHCTBUA OO0 IICPCCCUYCHUA C KPYrom

CKJIOHCHU JaHHOI'O CBE€TUJIa
AYTY OT TOYKH 1oTra 10 INCPECCUCHUA C SKBATOPOM

d.
4. KyabMuUHaUMs — 3T0:
a.
b.
C.
d.
5
nox HuUM?
a. 90°
b. 66,33°
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caMo€ BBICOKOE IOJI0KEHNE CBETUIIA OTHOCUTEIILHO TOPU30HTA
SIBJICHUE TIPOXOXKICHUS CBETHII Yyepe3 HeOeCHbIN MepuIuaH
SIBJICHHUE MTPOXOKICHUS CBETHII Uepe3 HEOSCHBIN KBATOP
SIBJICHUE TIPOXOXKACHHS CBETHII YEPE3 IKIUNTUKY

. Ha xaxoif mupore cosiHue Beeraa 12 yacos HaJa ropusoHToM u 12 yacos




23,27°
OO
HcTuHHBIE COJTHEYHbIE CYTKH - 3TO:
a. TPOMEKYTOK BPEMEHH MEXTY IBYMS IIOCIICIOBATEIHHBIMA OJHOMMECHHBIMU
KynbMuHarussmMu ConHia
MOMEHT HIKHeH KynbMuHamu CoiHIa
BpeMs, OIIpeiesiIeMOoe MOJ0KEeHHEM peasibHoro CoHila
BpEMSI OJTHOTO TIOBOPOTA 3€MJIM OTHOCUTEIBHO 3BE3]]
MecTHO€ BpeMs — 3T0...
Cpenne - conmneunoe Bpems Ha 0 mepuanane
Bpewmsi, usMepeHHOe Ha JaHHOM TeorpauyeckoM MepuIuaHe
Bpewmsi, onpezensemoe 1o MoyoKeHUIo 3Be3/] Ha HeOe
Bpewmsi, onpeenseMoe mojI0KeHUEM PealIbHOTO COJTHIIA
YTo HA3BIBAIOT COJTHEYHOM CHCTEMOM ?
COJIHIIE, IUIAaHEThl C WX CIYTHUKAMH, acCTEPOUIbl, KOMETBI, METEOPHI,
MEXKIUTaHETHAs Cpejia, yaep >KUBaeMble TPaBUTAIIMOHHBIMY MPUTSKEHUSIMHU COITHIIA
b. TMIaHETHI ¢ WX CIyTHUKaMH, aCTEPOMJIBI, KOMETBI, METECOPhI, MEKIIAaHETHAS
cpena, yaepKUBacMble TPABUTAIIMOHHBIMY MPUTSKECHUSIMHU 3EMITH
C. 3BE3[Ibl, COJIHIIE, TUTAHETHI C UX CIyTHUKAMHU
d. 3Be3Bl, CONHIIE, IJIAHETHI C UX CIYTHUKAMH, aCTEPOUJIbI, KOMETHI, METEOPHI,
MEXKIUTAHETHAS CPeJia, yIep)KHBAaeMbIe TPABUTAIIMOHHBIMY MPUTSKECHUSIMHU 3EMITH
9. Yro noHMMaeTcs MO ACTEPOUAOM?
TUTAHETONOI0OHOE TEJIO COTHEYHON CUCTEMBI
JeAsiHOe HEOECHOEe Teo
MOJIOCKA CBETa Ha HeOe
najaronias 38e3/1a
0. Bugumoe qBUKeHUE TUIAHET — ITO:
nepeMeIieHue mIaHeT OTHOCUTENBHO JAPYT ApyTra
nepeMeneHue TianeT Ha GoHe 3Be3]T
JIBUKEHUE TIAHET BOKPYT COJTHIIA
nepeMeIeHue mIaHeT OTHOCUTENIBHO 3eMIIH
1. CuaepryeckuM nepruoaoM o0panieHus MJIaAHEThI HA3bIBAIOT:
MPOMEXYTOK BPEMEHH, B TE€UEHHE KOTOPOTO OHA COBEPIIAET OJWH TOJTHBIN
000pOT BOKPYT COJIHIIA 1O CBOEH opoute
b. TPOMEKYTOK BPEMEHH MEXIY ABYMs TMOCICIOBATCIbHBIMU OJHOUMEHHBIMHU
KOH(UTYpaIUsIMU TUTAHET
C. TPOMEXKYTOK BPEMEHH, B TEUEHHUU KOTOPOTO OHA COBEPIIAECT OAWH IOTHBIN
000pOT BOKPYT COOCTBEHHOM OCH
d. TpPOMEKYTOK BPEMCHH, B TCUCHUU KOTOPOTO OHA COBEPIIACT OJWH TOJTHBIN
000pOT BOKPYT 3€MJIH
12. Onpenenenne [lepBoro 3akona Kemiepa.
a. OpOurta KaxJ0W TUTAHETHI €CTh JJUIMIC B OJHOM U3 (OKYCOB, KOTOPOU
HAXOJUTCS COJTHIIE
b. Pagmyc — BeKTOp MJIaHETHI 3a paBHbIE MPOMEKYTKH BPEMEHHU OIUCHIBACT
paBHBIC IO
c. Ksaapatel cuyiepudeckux mepruoioB, oOparieHus ABYX IUIAHET, OTHOCATCS Kak
KyObI OOJIBIINX TOJTYOCeH X OpOUT
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d. Tlom nmeficTBHeM CHIIBI MPUTSHKCHHSI OJHO HEOECHOE TENO JIBIKETCS B IOJIE
TATOTEHUS JPYroro HeGECHOro Teja Mo OJIHOMY U3 KOHMYECKHX CEYCHHH

13. CapocoM Ha3bIBAIOT:

a. llocnmemoBaTenbHOCTh 3aTMEHUM, TMOBTOPSIOUIUXCS MOYTH TOYHO B MPEKHEM
NOpsZIKE, Yepe3 MPOMEXYTOK BPEMEHH

b. mnpomexyTok BpeMeHH MexXy COTHEUHBIMHU 3aTMEHUSIMU, TIOBTOPSIIOLIUECS B
OJIHOM U TOM K€ TOPSIJIKE

C. TMPOMEXYTOK BpeMeHU Mex Ay JIyHHbIM 1 COTHEYHBIM 3aTMEHUSIMU

d. mpomexyTok BpeMenu B 1 rox 9 mec.

14. IloiHOE KOJMYECTBO JHEPIrHMH, HCIYyCKaeMoOe 3Be3I0i ¢ TOJHOMH
NMOBEPXHOCTH BO BCeX JJMHAX BOJIH 32 eJUHUILy BpeMeHH Ha3bIBaeTcs

a. MOIIHOCTBIO 3BE3/IbI

b. CBeTUMOCTBIO 3BE3/bI
biieckom 3Be37161
HMHTEHCUBHOCTBIO 3BE3IbI
5. CooTHecHuTe 00J1aCTH FJIEKTPOMATHUTHOI'O CIIEKTPA € UX JAJIMHAMM BOJIH:
["amma uznyuenue 1) 0.76-15 mxm
Pentrenosckoe m3nyderne 2) 100-3900A
NudpaxpacHoe usnyuenue 3) < 0.1A
. Yibrpaduonerosoe usnyuenue 4) 0.1-100A

16. Ykaxkure, Kakoe M3 COJHEYHbIX SIBJEHUHl ONHMCAaHO: CBeTJIbIe
(¢oTochepHbie NATHA, KOTOPbIE BHIMVISAAT KAK PUCOBbIE 3epHA:

a. ['panynbr

b. ®noxkynsl

c. Ilporybepaniibi

d. ConHeuHble MsITHA

17. HenmocpeacrBenno noxa porocgepoii CostHIa pacnosioxkeHa

a. Conneunas atmocdepa

b. ConHeuyHas KOpoHa

c. KonBekTuBHas 30Ha

d. 3oHa saepHbIX peakuuii

18. Kakassi W3 npuBeJeHHBbIX IUIAHET He OTHOCHTCH K TIpyIlme IJIaHeTbI-
TUTAHTHI:

N

a. 3ems

b. Carypn
c. HOnurep
d. VYpan

19. Turan siBJAsIeTCS TJIABHBIM CIIYTHUKOM:
a. HOmnwurepa

b. Henryna
c. YpaHna
d. Carypna

20. donosHuTe (ppasy: Temneparypa 3Bé31.....
a. TPUMEPHO OJUHAKOBAS

b. CHJIBHO OTIMYAETCS y pa3HBIX 3BE3]

C. OJMHAKOBas y BCEX 3BE3[

d. He oIMH U3 MepeUnCICHHBIX
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21. llepuoa nBoiinoi 3Be3abl Cupuyc 50,0 set, 6osbIIas MOJYOCh OPOMTHI
7>°,57, ronuunblii napawiakc 0°°,375, oTHomIeHHe PacCTOAHMI KOMIIOHEHTOB OT
menrpa macc 0,71:0,29. Boiuuciaure: paccTosinve A0 3BEé31 B MapceKkax M Maccy
rJ1aBHOM 3Be311bl (00J1€e MACCMBHOTO KOMIIOHEHTA)

a. R=2.7nc m=2.3Mo,
b. R=5.1tnc m=2.3Me
c. R=5.4nc m=4.6Mo

d. R=10nmc m=2.3Mo

22. llepenanl — 3T10:

a. OcoOblif B 3aTMEHHBIX 3BE3I;

b. BcneixuBaromme 3BE35I;

c. DU3NYECKHU IEPEMEHHBIC;

d. He onHu U3 BbIlIE MEPEUNCICHHBIX

23. Kak onpeaessiioT Bo3pacT 3BE31:

a. PpaauoaKTUBHBIMH METOJaMHU

10 CKOPOCTH PACX0JI0BAHMS 3aI1aCOB SHEPTUU

C. MO M3YYEHUIO OKAMEHEJIbIX OCTATKOB JKUBOTHBIX U PACTECHUIN

d. MeToIoM CHEeKTpaJIbHOTO NapajuiaKca

24. CaeacTtBHeM yCTaHOBJIEHHOro moJjioxkeHuss Coanma B Tanaktuke
SIBJISIETCS:

a. HaOmomaeMas HaMH Ha HeOe nosoca MieuHoro nytu

b. nHamuuue sapa y ['anaktuku

C. HaJIW4yue KOpoHhbl y ["anakTuku

d. HanMuMe cnupagbHBIX PYKaBOB

25. Monoanute: T-accomuanuu coaepkat nepeMeHHbIe 3Bé3/1bI TUMA......

a. T oBHa

T Tensma
c. T crpensua
d. T paka

26. B KaKyo rpyniny rajJakTuK BXOJMT HAIIA rajakTuka?
a. MecTHas rpynna
b. kapiaukoBas rpymnmna
C. KapJIMKOBO-MECTHAas
d. akTuBHas rpymma
27. YUto u3y4aeT KOCMOJIOTUS?
a. IlpouncxoxxneHue u 3BOJIIOIMS HALLIErO0 MUpa
b. IlpomcxoxaeHue u aBomronus Hame COJIHEUHON CHCTEMBI
[IpoucxoxaeHne u 3BOIONMA HalleH [ anakTuku
[TpoucxoxaeHue u »BONIOLNS Ipyrux [ 'amakTuk
28. KocMoJ10ru4ecKkuM NPUHIMIIOM Ha3bIBAIOT:
npeUIoKeHrne 0 MHOTrooOpa3uu U yBenuueHnu BeeneHHoi
npesioxKeHne 00 0THOPOAHOCTH U U30Tponuu Beenennoi
npesioxkeHue o GopMUpOBaHUN BCEICHHON
IpEenoIoKeHne 0 (opMHUPOBAHUN 3BE3]T

29 B kocMosiornM nmpu M3y4YeHMH OIPOMHBIX MACHITA00B MeTaraJaKTHKHU
MOJIb3YHOTCH:

a. o0mieit Teopueit HproToHa

&0

a0 o
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b. o0miei Teopueli OTHOCUTEIHLHOCTH
c. o0mieit Teopueil mapagoKCcoB
d. oOuelt Teopueit aropuTMOB

IIpumepHbIe BONPOCHI VISl YCTHOTO ONPOCa (KOHTPOJbHBIX padoT) Mo TeMam:

1. Kakas 3Be3na Ha HeOOCKIIOHE yKa3biBaeT Ha CeBepHBIN momtoc mupa? Kakomy
CO3BE3/IMI0 OHA IPUHAIEKUT?

2. Yro Ha3biBaloT co3Be3aueM? Ha ckonbko co3Be3auil pa3zaeneHo Hebo?

3. Uro Takoe o»skimuntuka? Kak cBsa3aHbl Mexay coOOMl SKIMNTHKA U
30[IMaKaJIbHbIE CO3BE3IUA?

4. Bcerga 1M OIHO M TO K€ CBETUJIO HAaXOJUTCS B OJHOM TOUKe HEOOCBOJA B
TE€UeHHeE rojia, cyTok? [Touemy?

5. HazoBure uncno 6onbimux mianet COTHEUHON CHCTEMBI.

6. Kakue rpymnmsl miaaHeT BBIJENISIET COBpeMEHHass acTpoHOMHUS B CoJHEUHOU
cucreme?

7. Ilo xakuM MpU3HaKaM TUIaHEThl 00bEIMHEHBI B TPYIIIIHI?

8. Kaxkue mianetsl B COTHEYHOM CUCTEME NMPUHSITO HA3bIBATh «BHEIIHUEY, KAKHE
«BHYTPECHHHEN?

9. KakoBo paccrosinue ot Connua go [lnyrona (B a.e.).

10. Bune! Te1ecKoros.

IIpumepHBIe BONPOCHI JIs1 KOHTPOJISI CAMOCTOATEIbHOI padoThI:
Bapwuanr 1:

1. IIpoBennTe CPaBHUTENIBHYIO XapaKTEPUCTUKY IUIaHETHI Mapc.

2. IIpoBennTte aHaMN3 KapIUMKOBBIX IUNIAHET CONHEYHON CUCTEMBL.
Bapuanr 2:

1. IIpoBennTe CPAaBHUTENIBHYIO XapaKTEpPUCTUKY IUTaHEThI FOmuTep.
2. IIpoBennTte aHAIN3 METEOPUTOB.

Bapuanr 3:

1. [IpoBenuTe CpaBHUTENBbHYIO XapaKTEPUCTUKY IJIAHETHl Y paH.

2. IIposennte ananu3 meteopoB COIIHEUHON CHCTEMBI.

Bapuanr 4:

1. [IpoBeauTe CpaBHUTENBHYIO XapaKTEPUCTUKY TUIaHEThl MepKypuil.
2. IlpoBenute ananu3s Ilosica actepon1oB COJTHEUHOI CUCTEMBI.
Bapuanrt 5:

1.IIpoBennTe CpaBHUTENBHYIO XapaKTEPUCTUKY ITUIaHETHI CaTypH.
2. ITpoenute ananu3 koMeT COTHEUHON CUCTEMBI.

Bapuanr 6:

1. [IpoBenuTe CpaBHUTENBHYIO XapaKTEPUCTUKY TutaHeTsl HenTyH.
2. [Ipoenute ananu3 6011108 COTHEYHON CUCTEMBL.

Bapuanrt 7:

1. [IpoBenuTe CpaBHUTENBHYIO XapaKTEpUCTUKY IJIaHETHI Benepa.
2. Ilposenute ananus Ilosica Kolinepa.

7.4. OnleHOYHbIE CPeACTBA /ISl IPOBEACHUS MPOMEKYTOUHOM aTTecTaluu

dopma Brnanenue JInuHble KayecTBa [Ipumepst
3HaHus YMmenus
arrecra- (HaBBIKN) CTyJIEHTa OILICHOYHBIX
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LA CpeJICTB
Ouenka ymeHust O11eHKa HAaBLIKOB OreHka criocooHOCTH Bompocsl
Hubdepen IIOHMMATh JIOTHYECKOTO IPaMOTHO M YETKO TIPUJIATAIOTC
mupoanH | KorTpoms CHECIHATBHYIO COITIOCTABJICHHS U M3JaraTb MaTepral i
BII 3a4€eT 3HAHMS TEPMUHOJIOTHIO XapaKTePUCTUKA
0a30BBIX 00BEKTOB
MONOKEHUH B | OLieHKa YMEHUsI O11eHKa HAaBLIKOB OrieHKa CrrocoOHOCTH Bomnpocsl
obmacTu pemaTh THIIOBBIE JIOTHYECKOTO TPaMOTHO M YETKO TIPHUIIATaloTC

MaTCMaTUuKHu

BOTIPOCHI B o0yacTu
po¢heCCHOHALHOU
JeATENbHOCTH

MBIIIICHUSI IPU
pelIieHun 3a/1a4 B
obnactu
npodheCCHOHATEHON
JIESTEILHOCTH

M3JIaraTh X0 PelIeHHs
3a1a4 B 00J1aCTH
npodeCCHOHATEHON
JIEATEILHOCTH U
apryMeHTHPOBATh
pE3yNbTATHI

A

7.4.1. le/IMepﬂble BOIIPOCHI AJIsI IIPOBEACHUS HpOMe)l(yTOqHOﬁ arrecranuu

(muddepeHunpoBaAHHBIN 3a4€T)

1. Hepqu/Icm/ITe 1aHeThl COJTHEYHOM CHUCTEMEBI B MMOPAAKEC UX PACIIOJIOKCHUS OT

ComnHia.

2. Ha xaxue Buael nengrcs miadeTsl ConHeyHou cucteMbl? Kak oHun

pacnpeaensaoTcs 1o Bugam?
3. 3akons! Kemepa.
4. I'eoueHTpUYECKAst U TETUOLECHTPUYECKAS] CUCTEMBIL.
5. Kak BO3HMKAIOT COJIHEUHBIE U JIYHHBIE 3aTMEHUA? C KaKOW MEPUOIUIHOCTBIO

OHM IPOUCXOMST?
6. [lepuon Bpamenus u nepuoa oopamienus 3emiu u JIyasi?
7. Kak cBsi3aHBI BpeMEHA rojia ¢ BPalleHHUEM 3eMIIA?

8. I/ICTOpI/I}I BO3HUKHOBEHHUS COJTHEYHOM CHCTEMEIL.

9. Ctpoenue CoiHlla (BHYTPEHHEE 1 BHEIIIHEE).
O6pa3zoBanus Ha ComnHILE.
MarnutHoe nosie CosHIA.
CoctaB CouHiia 1o Macce 1 1o o0bemy.
[Tepnoasr CoTHEUHON aKTUBHOCTH.

Kak Bnusier colHeuHasi akTUBHOCTH Ha KU3Hb Ha 3emuie?

10.
11.
12.
13.
14.
15.
16.
17.
18.

20.
21
22.
23.
24.
25.
26.
27.
28.
29.
30.

Yr0 HA3BIBAETCS IKIIUIITUKON?

UTto npeacTaBisroT co00i co3Be3usl, CKOJIBKO X ?
Kakue co3Be3ust Ha3bpIBAOTCS 30,TMAKATLHBIMU?

Kakue cymiecTByrOT 3Be3/IHbIE KOOPAMHATHI?
19.3auem 0003HAYAIOT 3BE3/bI B CO3BE3IUAX OyKBaMu rpedeckoro andasura?
Bune! 3Be31.

XapakTepUCTUKH 3BE3I.
3Be3HbIE CKOIIEHUS.
Mex3Be31Has cpena.
Enunuiel namMepenus IJMHbI B KOCMOCE.
Buearmocdepnas actpoHoMus.

Buasl Teaeckonos.

Kocmuueckue HCCICOOBaHHA.

CrieKkTpanpHBbIil aHaIu3.
I"aakTika MileyHbIN IyTh.
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31. Crpoenue ["anakTuk.
32. Buapl ranakTuk.

33. DBomronus ["anmakTuk.
34. 3akoH Xabua.

35. Monens BeesneHHOM.

7.4.2. IlpuMmepsl 3a1a4 HA AU PepeHUNPOBAHHBIN 3a4eT

1. 3Be3na Bera Haxoautcst Ha paccToaHuu 26,4 cB. roga ot 3emiu. CKOJIBKO JIET
jetena Obl K HEH pakeTa ¢ MOCTOSHHOM cKopocThio 30 km/c?

2. B monzaeHs Bailla TeHb B J[Ba pa3a MEHbIIIE, 4eM Ball pocT. OnpeaenuTe BhICOTY
ConHila HaJ TOPU30HTOM.

3. Ha ckonpko otnuyaetrcss mecTHoe BpeMs B Cumdeporione OT KHEBCKOTO
BpEMEHU?

4. ctepous; AMyp IBHXKETCA MO 3JUIUIICY ¢ 3kcueHTtpucuteTom 0,43. Moxet Ju
ATOT acCTEpPOM]l CTOJIKHYTBHCS C 3eMJIeld, €Cld €ro nepuoj BpauieHus BOKpyr CoiHua
paBeH 2,66 roga?

5. Ha kakoll BbICOTE HaAJ MOBEPXHOCTBIO 3€MJIM JIOJDKEH  BpAILATHCA
reoCTallMOHAPHBIN CIYTHUK, BUCSIIUNA HAa/l OAHON TOUKON 3eMiin?

6. MoryT 11 KOCMOHaBThI C HOBEPXHOCTU JIyHBI HEBOOPYKEHHBIM IT1a30M YBUAETh
Yepnoe mope?

7. Ha moBepXHOCTM KakoW IJIaHEThl 3€MHOW TPYIIbI BEC KOCMOHABTOB Oyjer
HaWMEHbIIIEH ?

8. Korga, 3umoii uiam geToM, B OKHO Balllel KBapTUPHI MOJACHB MOMaaaeT 0oibIie
conHeuHou sHeprun? PaccMmorpute ciydan: A. OKHO BBIXOAUT Ha 1OT; b. OKHO BBIXOOUT
Ha BOCTOK.

9. Korna, 3umoii miu JieToM, B OKHO Ballleli KBapTUPHI MOJICHb MOMAaaaeT OOoJbIIe
conHeuHou sHeprun? PaccMmorpute ciaydan: A. OKHO BIXOAUT Ha 1OT; b. OKHO BBIXOIUT
Ha BOCTOK.

35



8. JONIOJIHUTEJIBHOE OBECIIEYHEHHWE JUCHUIIJINHbI

MarepuaJbl JIEKUUOHHBIX 3AHATHI
Tema 6.2. IIpoucxoxxkaenue u 3Boa0nns 3Be31. Ilpoucxoxnenne nmiaHer.
Ku3Hb U pa3ym Bo BeeseHHoii.

NMeroTcst TOBOJIBHO HAIEKHBIE TE€OJIOTUUECKUE TAHHBIE, YKA3bIBAIOIIUE HA TO, YTO
yxke 3.5 mupa. jeT Hazaa 3eMHas armocdepa Obuia Oorara kucimopoaoM. C apyroi
CTOPOHBI BO3PACT 3€MHOM KOPBI OLIEHUBAETCS reojioramu B 4.5 muipA. setT. XKu3Hb goKHA
OblTa BO3HUKHYTH Ha 3eMiie /10 TOro, Kak arMocdepa crajia 6orara KUCIOPOJOM, TaK Kak
MOCJIEAHUI B OCHOBHOM SIBJISIETCS TPOAYKTOM >KM3HEAEATENbHOCTU pacTeHuil. ComtacHo
HEJAaBHEN OlLIEHKE aMEpPUKAHCKOIO CHEIUalINCTa MO IJIaHeTHOW acTpoHomuu Carala,
’KU3Hb Ha 3emuie Bo3HUKIA 4.0-4.4 Muip/1. J1€T Ha3al.

MexaHu3M YCJIOXKHEHHsI CTPOCHHUSI OpPraHMYECKUX BELIECTB U IMOSBICHUE Y HUX
CBOMCTB, MPUCYIIUX KUBOMY BEIIECTBY, B HACTOAIIEE BpeMs €Il HEIOCTaTOYHO U3YyYEH,
XOTs B MOCIIeHEE BpeMsi HaOMIOMar0TCsl OOIBIITNE YCIIEXH B 3ToM obnactu Ouonoruu. Ho
yKe ceidac sICHO, 4TO MOA0O0HBIE MPOLIECCHI JIATCA B TEUCHHE MUJUTHAPIOB JIET.

JIrobast CKOJb YrogHO CIOXKHAsE KOMOWHAIUSg AaMHHOKHCIOT H  JIPYTUX
OPraHMYECKUX COEAUHEHUM - 3TO €€ HE >XUBOM OpraHu3M. MOXKHO, KOHEYHO,
MPEIOJIOKUTh, YTO MPU KAKUX-TO UCKIIOYUTENLHBIX 00CTOSITENbCTBAX T/IEe-TO Ha 3emiie
Bo3HMKJA Hekas “nipa/[HK”, kotopas u mociyxuia HadalloM BceMy XuUBOMY. Bpsin mu,
OJTHAKO, ATO TaK, eciu runorerudeckas “npa/lHK” Oblna BmosgHe mogo6Ha COBPEMEHHOM.
Heno B Tom, uto coBpeMenHass JIHK cama mo cebGe coBepmienHo Oecriomornna. OHa
MOXET (PYHKIIMOHUPOBATH TOJIBKO MPU HAIUYUU OeTKoB-pepMeHTOB. [[ymMaTh, 4TO YHCTO
CIIy4aiiHO, MyTEM “NepeTpsxXuBaHUs’ OTIEIBHBIX OEJNKOB - MHOTOATOMHBIX MOJEKYI,
MOITIa BO3HHKHYTbH Takas CilOXHeWmas mammuHa, Kak “npa/lHK” u HyxHBIN M1 eé
(GYHKIIMOHUPOBAHMS KOMILIEKC OENKOB-(EpPMEHTOB - 3TO 3HAYUT BEPUTH B Uyjeca.
Opnako MOXHO Tpennonoxkuth, 4yto Mosekynsl JIHK m PHK mpomsomnuin ot Gonee
IIPUMUTHUBHONU MOJIEKYJIBI.

Jlnst oOpa3oBaBIIMXCS Ha IJIAaHETE TMEPBBIX MPUMHUTHUBHBIX J>KUBBIX OPTraHU3MOB
BBICOKHE J03bl paJHallid MOTYT MpPEACTaBISATh CMEPTEIIbHYIO OINACHOCTb, TaK Kak
MyTalMu OyIyT MPOUCXOAUTH TaK OBICTPO, UYTO €CTECTBEHHBIM OTOOpP HE MOCHEeT 3a
HUMH.

3acinyuBaeT BHUMaHHUs €II€ TakoW BOIPOC: IMOYEMY JKU3Hb Ha 3eMiie He
BO3HUKAET U3 HEXXHBOTO BellecTBa B Haie Bpemsi ? OObSICHUTH 3TO MOXHO TOJBKO TEM,
YTO paHee BO3HUKIIAS KU3Hb HE J1aCT BO3MOXXHOCTh HOBOMY 3apOXKJICHHIO >KU3HH.
Mukpoopranu3smMbl U BUPYCHl OYKBAJIBHO CBHEISAT YK€ TEPBbIE POCTKHM HOBOM JKH3HHU.
Henb3st MONHOCTBIO MCKIIIOUATh U BO3MOXHOCTH TOTO, UYTO >KM3Hb Ha 3€MJie€ BO3HHMKJIIA
CIIy4aitHoO.

CymectByeT emé€ OAHO OOCTOSATENbCTBO, HAa KOTOPOE, MOXET OBbITh, CTOUT
0o0paTuTh BHUMaHHE. XOpPOIIO HM3BECTHO, UYTO BCE ‘“KHUBBIE” OCJIKU COCTOSIT U3 22
AMUHOKHCJIOT, MEXKJYy TEM KaK BCEro aMHUHOKHCIOT u3BecTHO cBbiie 100. He coBcem
MOHSATHO, Ye€M 3TH KHUCJIOTHI OTIMYAIOTCS OT OCTaJbHBIX CBOMX ‘“‘coOparbeB”. Her mu
KaKOH-HUOY/Ib TITYOOKOH CBSI3U MEXY MPOUCXOKICHUEM XKU3HU U 3TUM YIUBUTEIHHBIM
SBJIICHUEM ?

Hano ormeTuTs, 9TO HEHTpasibHAs MpoOIeMa BOSHUKHOBEHUS JKU3HU Ha 3emIie -
00BSCHEHHE KaueCTBEHHOTO CKayka OT “HEXKMBOTO” K ‘““KUBOMY’ - BCE emié majieka OT
scHocTH. HemapoM oiuH M3 0CHOBOMIOJIOKHUKOB COBPEMEHHON MOJIEKYISIPHONW OHOJIOTHH
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npodeccop Kpuk Ha BropakanckoM cuMIioznyme 1o npooiemMe BHE3EMHBIX [TUBUIIH3AIUI
B ceHTs0pe 1971 roma ckazam: “Mbl HE BUAMM MYyTH OT NEPBUYHOTO OYIbOHA JI0
€CTEeCTBEHHOTO 0TOOpa. MOXHO MPUNTH K BBIBOAY, YTO MPOUCXOKICHHUE KUZHHU - UYJO,
HO 3TO CBHJIETEIBCTBYET TOJIBKO O HALLIEM HE3HAHUU .

Bonnyroumii Bonpoc 0 KM3HU Ha JPYruX IJIaHETax 3aHUMAaeT YMbl aCTPOHOMOB
BOT Y€ HECKOJIBKO CTOJIETHI. BO3MOXXHOCTH CaMOT0 CyIIIECTBOBAHUS IIJIAHETHBIX CUCTEM
y APYTHUX 3BE3] TOIBKO CEMYac CTAHOBUTCS IIPEAMETOM HAYYHBIX HccieqoBaHui. Panbie
K€ BOMPOC O JKM3HM Ha JPYruxX IUIaHeTax ObUT OOJACTBI0O YUCTO YMO3PUTEIBHBIX
3akimoueHuil. Mexay tem Mapce, Benepa u npyrue mianetsl COTHEYHON CUCTEMBI yXKe
JTABHO M3BECTHBI KaK HECaMOCBETAIIHUECS TBEP/AbIE HEOECHbIE Tella, OKPYXEHHBIE
armocdepamu. J[aBHO cTajo ACHO, YTO B OOIIMX YEpTaX OHU HAIIOMUHAIOT 3EMIIIO, a €CIIU
TakK, o4emMy Obl Ha HUX HE OBbITh KU3HH, JIaXK€ BHICOKOOPTAaHM30BAHHOM, M, KTO 3HAET,
pa3yMHO ?

OCHOBHBIMU aTOMaMH, BXOJIAIIMMH B COCTaB TE€X MOJEKYJISAPHBIX KOMILJIEKCOB, U3
KOTOpPBIX 00pa30BajioCh KUBOE BEIIECTBO, SIBISIIOTCS BOIOPOM, KHCIOPOHA, a30T U
yriiepon. Ponb mocnenHero ocoOeHHO BaxkHa. YIIIEPOJ - YETHIPEXBAJICHTHBIN SJIEMEHT.
[TosTOMy TOJBKO YITIEPOAHBIC COEAMHEHHUS TPHUBOAAT K OOpa30BaHUIO JIMHHBIX
MOJICKYJISIPHBIX LIETIeH ¢ O0raThIMU U U3MEHUYUBBIMH OOKOBBIMU OTBETBICHUAMH. MIMeHHO
K TakOMy THUIy NpUHAIJIERKAT pa3IU4Hble OENKOBbIE MOJIEKYNbl. YacTo 3aMeHuTeremM
yriiepojia Ha3bIBalOT KpeMHui. KpemHuii 1oBoibHO oOmiieH B kocMoce. B armocdepax
3BE3]] €ro cojepKaHue JHIIb B 5-6 pa3 MEHblIE, YeM YIVIEpona, TO €CTh JO0CTATOYHO
BENUKO. Bpsia mu, olHaKO, KPEMHHUI MOXKET UTPaTh POJIb ““KPAeyrojbHOIO KaMHs~ >KU3HHU.
[To HEKOTOPHIM TpPHUYMHAM €ro COCOUHEHHUS HE MOTryT O00ecleduTh Takoe OO0NbIIIoe
pa3HoOoOpa3ue OOKOBBIX OTBETBJICHHN B CIOKHBIX MOJICKYISPHBIX IE€MOYKaX, Kak
yIIepOAHbIE coeAMHEeHUsa. Mexay TeM OO0rarcTBO U CIOXKHOCTh TaKHX OOKOBBIX
OTBETBJICHUH MMEHHO M O00ECIeYMBAET OTPOMHOE pPa3HOOOpazue CBOWCTB OEIKOBBIX
COCMHEHUH, a TaKkke HCKIoUYUTeNbHYI0 “nHpopMaTuBHOCTH JIHK, uTOo coBepiieHHO
HEOOXOAMMO I BOSHUKHOBEHHUS U PA3BUTHS KU3HH.

Baxxneimmm yciioBueMm A1 3apOXKIACHUS )KU3HU Ha IJIaHETE SIBJIAECTCS HAJIUYUE Ha
e€ MOBEPXHOCTH JOCTATOYHO OOJBIIOTO KoimdecTBa xkuakoi Cpenbl. B Takoil cpene
HaXOJSITCSL B PACTBOPEHHOM COCTOSIHUM OPTaHUYECKUE COSAMHEHHUS U MOTYT CO3/1aBaThCsl
OnmarompusiTHbIE YCJIOBHUS JJii CHHTE3a HA HX OCHOBE CJIOXKHBIX MOJICKYISIPHBIX
KoMIiekcoB. Kpome Toro, >kuakas cpefa HeoOX0oIuMa TOJIBKO YTO BO3HUKIIUM KHUBBIM
OopraHu3MaM i 3alldThl OT TyOUTEIHHOTO BO3ACUCTBUS  YIBTPadUOIETOBOTO
U3ITy4EHHUs, KOTOpPO€ Ha HayaJlbHOM »JTale »HBOJIOLMM IUIAHETHI MOXET CBOOOAHO
MPOHUKATH A0 €€ MOBEPXHOCTH.

MOXKHO OKHJaTh, YTO TaKOH >KHMIKOH OOOJIOYKOM MOKET OBITH TOJBKO BOJa H
KUJIKUM aMMHaK, MHOTHE COCIMHEHHUS KOTOPOTO, KCTaTH, IO CBOEH CTPYKType
AQHAJIOTUYHBI OPraHWYECKUM COCIUHCHHSIM, Onarogaps YeMy B HACTOSIIIEE BpeMs
paccMaTpuBaeTCs BO3MOXXHOCTh BO3HUKHOBEHHUS JKM3HM Ha aMMHA4YHOM OCHOBE.
OO0pa3oBaHue IKUAKOTO aMMHaka TpeOyeT CpaBHUTEIBLHO HHU3KOW TeMIlepaTrypbl
MOBEPXHOCTH TJIaHeThl. BooOI1Ie 3HaUeHne TeMIiepaTyphl epBOHAYATHHOM TIJIAHETHI IS
BO3HMKHOBEHHMSI Ha HEH JKU3HU BechMa BelMKko. Eciau Temmneparypa H0CTaTOYHO BBICOKA,
Hanpumep Bbime 100°C, a naBneHune arMocepsl HE OUYEHb BEJIHMKO, Ha €€ TOBEPXHOCTHU
HE MOXET 00pa3oBaTbcsi BOJsSHAs 000JOYKa, HE ToBops Yk 00 ammuauHoil. B Takmx
YCJIOBHUSIX TOBOPUTH O BOBMOXXHOCTH BOZHMKHOBEHMS )KM3HU Ha MJIAHETE HE MIPUXOAUTCS.

Ncxoas u3 ckazaHHOTO, Mbl MOXKEM OXKHAATh, YTO YCJIOBHS JJIi BOSHUKHOBEHUS B
OTHAEHHOM TIPONLIOM >W3HM Ha Mapce u BeHepe Morm ObITh, BOOOIE TOBOPS,
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OonaronpusiTHbIMU. JKuakoil 000JI0UKOM MoriIa OBITh TOJIBKO BOJA, @ HE aMMHUAK, 4YTO
cleqlyeT U3 aHaln3a (PU3NYecKUx yCIOBUI Ha 3TUX MJIAaHETax B AMOXY UX (GOPMHUPOBaHUS.
B Hacrosiiee Bpems 3TU IJIAHETHI 10CTAaTOYHO XOPOIIO U3YYEHbl, U HUYTO HE YKa3bIBAET
Ha MPUCYTCTBHE Ja)Xe MPOCTEUIINX (OpPM KU3HM HU HA OAHOM M3 IUIAHET COJHEYHOM
CHUCTEMBI, HE TOBOPS YK€ O pa3yMHOH ku3HH. OIHAKO MOJYYUTh SBHBIE yKa3aHUs Ha
HaJIM4YKe KU3HU Ha TOM WIIM UHOM IUTaHeTe MyTEM aCTPOHOMHUYECKMX HAOMIOEHUN OUeHb
TPYIHO, OCOOEHHO €CJHM peyb HUJET O IJIaHETe B JApYyrou 3BE31HOM cucreme. [laxe B
caMble MOIIHBIC TEJIECKONbl NpHU HauOojiee ONArONPUSITHBIX YCIOBHSIX HAOIIOICHUS
pa3Mepsl AeTaneil, elmé pa3InuuMbIX Ha moBepXxHocTH Mapca, paBHbl 100 kM.

Kuzup Ha KakoW-HMOyAb IUIAHETE JOJDKHA MPOAEIATh OTPOMHYIO 3BOJIOIHIO,
Opexae 4YeM CTarb pa3yMHOM. JIBWxKylas cuia 3TOM 53BOJIOLIMU - CIIOCOOHOCTH
OpraHU3MOB K MyTallUsM U €CTECTBEHHBbI oTOOp. B mpoiecce Takoil sBoMOIUN
opraHu3Mbl Bc€ Oojee U 0Oojee YCIOKHSIOTCS, a MX YacTH - CHEIUATH3UPYIOTCA.
VYenoxxHeHne MIET KaK B KAa4eCTBEHHOM, TaK M B KOJIMYECTBEHHOM HAalpaBIICHUU.
Hampumep y uepBst umeercss Bcero okojo 1000 HEpBHBIX KIIETOK, a Y YEJIOBEKa OKOJIO
JeCITH MWUIMApAoB. Pa3BuTue HEPBHOM CHCTEMBI CYIIECTBEHHO YBEIWYUBAET
CIIOCOOHOCTM OpPraHW3MOB K aJanTalid, UX IUIACTUYHOCTh. OTH  CBOMCTBa
BBICOKOPA3BUTBIX ~ OPraHU3MOB  SABIIAIOTCS ~ HEOOXOJUMBIMHM,  HO,  KOHEYHO,
HEJOCTATOYHBIMM [IJI BO3HUKHOBEHHUs paszyma. llocinenHuii MOXXHO ONpenenuTh Kak
aZanTalyio OPraHMW3MOB ISl UX CIIO)KHOTO COI[MAJIBHOTO IMOBeIeHUs. BO3HUKHOBEHHE
pazymMa JIOJDKHO OBITh TECHEHWIIMM 00pa3oM CBA3aHO C KOPEHHBIM YIy4YIIEHUEM U
YCOBEPIICHCTBOBAHUEM CITOCOO0B 0OMeHa UH(OpMAIIHEe MEXAY OTIACIbHBIMU OCOOSIMH.
[TosTOMY 1711 MUCTOPUM BO3HUKHOBEHHSI Pa3yMHOHN W3HM Ha 3eMJie BO3HUKHOBEHUE
A3bIKa MMEJIO pelIarolee 3HaueHue. MoXeM JIM Mbl, OJHAKO, TAaKOW IMPOILIECC CUMUTATh
YHUBEPCAJIBHBIM NI 3BOJIIOIIMYU KU3HU BO BCexX yroskax Bcemennoin ? Ckopee Bcero -
HeT ! Beap B mpuHIUIIE TIPH COBEPIICHHO JPYTHX YCIOBUS CPEACTBOM OOMEHa
uHpopmarmelr Mexay 0coOSIMH MOTJIM OBbI CTaTh HE MPOIOIbHBIE KoJIeOaHUsS aTMOChepbl
(wu ruapocdepsl), B KOTOPOM KUBYT 3TU 0COOM, @ HEYTO COBEpIICHHO Apyroe. [louemy
Obl He mpencTaBuTh cebe crmocod oOMeHa wHQoOpMaIMeil, OCHOBAHHBIH HE Ha
aKycTHueckux 3QQekrax, a, CKaKeM, Ha ONTUYSCKUX WU MarHUTHBIX ? W BooOIe - Tak
JU YK 00s3aTeNbHO, YTOOBI KU3Hb Ha KAaKOM-HUOYIH TJIaHETE B MpoIecce €€ IBOTIOUU
cTaJjia pa3yMHOM ?

Mexny TeM 3Ta TemMa ¢ He3allaMsATHBIX BPEMEH BOJIHOBAja YEJIOBEYECTBO. [ 0BOps
0 XM3HM BO BceneHHOH, Bcerna, NMpexae BCEro, UMENM B BHJIY Pa3yMHYIO >KHU3Hb.
OauHOKM JM MBI B O€3rpaHMYHBIX MpocTOpax kocMoca ? Punocodbl U yd€HbIE C
AHTUYHBIX BpEeMEH Bceraa ObLIM YOEXJEHbI, YTO HMEETCS MHOXKECTBO MHPOB, TI/E
CYIIECTBYET pa3yMHas >KM3Hb. HUKakuX HaydHO OOOCHOBAHHBIX ApryMEHTOB B IIOJIb3Y
ATOrO YTBEP)KIEHUS He NpPHUBOAMIOCH. PaccyxkleHus, MO CyIIECTBY, BEIUCh IO
CIEAYIOLIEH CXeMe: €CIM Ha 3emile - OAHOM 13 maHeT COJTHEYHON CUCTEMBI €CTh KU3Hb,
TO moyemy Obl eif He ObITh Ha JPYTux IUIaHeTax ? DTOT METOJ PacCyXICHHs, €CIU ero
JIOTHYECKH Pa3BUBaTh, HE TaK yX ioxX. Y BooOue crpamHo cebe mpeacTaBuTh, YTO U3
10 - 10 mnaseTHBIX cHCTeM BO BceneHHoi, B oGmactm paguycoM B JECATOK
MUJJINAP/IOB CBETOBBIX JIET Pa3yM CYLIECTBYET TOJIBKO Ha Hallle KPOXOTHOW IUIAHETKE...
Ho moxer ObITh, pa3ymHas >XU3Hb - UYpE3BbIUAHHO peAkoe siBIeHHE. MOXeT ObITb,
HampuMep, YTO Halla I[UJIaHeTa Kak OOUTeNb pa3yMHOM JKU3HM €IUHCTBEHHas B
[anakTuke, mpuyeM Jajieko HE BO BCEX TaJIaKTHMKaX MMEETCsl pasyMHas >KU3Hb. MOXKHO
7M1, BOOOIIE, CUUTaTh pabOTHl O pa3yMHOI >ku3HM BO BcenenHnoil HayuynsiMu BeposiTHo,
BCE-TaKHW, TPU COBPEMEHHOM YPOBHE pa3BUTUS TEXHUKH MOXHO, U HEOOXOAMMO
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3aHMMaThCs 3TOM HpoOIEeMOil yxke ceiyac, TeM Oojiee OHa MOXKET BIAPYI OKa3aTbCs
Ype3BbIYAIHO BaXKHOU /JIs1 pa3BUTHUS LMBWIN3ALUU. .

OOnapyxeHue r000H JKHU3HH, OCOOEHHO pa3yMHOM IPEJICTaBIsET MOIIO Obl
UMETh OrpoMHO€ 3HaueHue. lloaTomy yxe JaBHO NPEANPUHHUMAIOTCS TONBITKU
OOHApPY)XHUTh U YCTAHOBUTHh KOHTAKT C ApYyruMu muBuiauszanusmMu. B 1974 rony B CIIA
Obla 3amyIleHa aBToMaTndeckas MexiianetHas ctanius “IImonep-10”. Heckonpko jet
CIyCTs OHAa MOKHHYJIA MPEAEbl COJIHEYHOW CHUCTEMBI, BBIIIOJHUB Pa3jIU4HbIC HAy4HbIE
3amanusl. ECTh HUUTOXXHO Maliasg BEpOSITHOCTh TOTO, YTO KOTAAa-HUOYIb, Yepe3 MHOTHE
MUJUIHAP/IbI JIET, HEBEIOMbIE HAaM BBICOKO LMBWJIM30BAaHHBIE WHOIUJIAHETHBIE CYIECTBa
oOHapyxar “IInonep-10" 1 BCTPETAT €ro Kak MocjaHia 4y>Koro, HeB€10MOro HaM, MHpa.
Ha 3TOoT ciyyaii BHYTpH CTaHIIMU 3aJI0’KE€HA CTaJbHAs IJJACTUHKA C BHITPABUPAHHBIMHU Ha
HEll PUCYHKOM M CHUMBOJIAMH, KOTOpBIE JAlOT MHUHHMAJbHYI0O WH(OpMALMIO O Halen
3eMHOM LUBWIM3AIMHA. JTO U300pakKeHHE COCTABIEHO TaKUM 00pa3oM, 4TOObI pa3yMHbIE
CYyILIECTBA, HAIEIIME €ro, CMOIIM ONpPEIEIUTh IOJIOKEHUE COJHEYHON CHCTEMBI B
Hameil [anmaktuke, morajganuch Obl O HallleM BUIE U, BO3MOXKHO, HamepeHusx. Ho
KOHEYHO BHE3€MHasl [IUBHIIM3AIMS UMEET ropaszao OOoJbIe IIAHCOB OOHAPYKUTh HAC Ha
3emuie, yeM Hath “TInonep-10”.

Bompoc 0 BO3MOXHOCTH CBSI3U C JPYIMMH MHpaMU BIIEPBbIE aHAJIU3UPOBAJICS
Kokkonu u Moppucom B 1959 romy. OHM mnpunumm K BBIBOAY YTO Haubolee
€CTECTBEHHBI W MPaKTUYECKH OCYIIECTBUMBIM KaHal CBA3M MEXAY KaKUMHU-HUOYIb
UUBUIN3ALUAMH, Pa3fACNEHHBIMU  MEXK3BE3IHBIMU  PACCTOSHUSMM, MOXKET OBITh
YCTAHOBJIEH C MOMOIIBIO 3JIEKTPOMArHUTHBIX BOJIH. OYEBUIHOE MPEUMYILIECTBO TAKOIO
TUINA CBSI3U - pAaCIpOCTPAHEHUE CUTHAjJa C MaKCMMallbHO BO3MOXXHOW B IpUpPOJE
CKOPOCTBIO, PAaBHOW CKOPOCTHM pacHpOCTPaHEHHs] DJIEKTPOMAarHUTHBIX BOJH, U
KOHLIGHTpAalUsi SHEPruu B TPEJeax CPaBHUTEIbHO HEOOJIBIIMX TEJIECHBIX YIIOB 0O€3
CKOJIbKO-HUOYIb 3HAYUTEJILHOTO paccesHus. [JaBHBIMM HEJOCTaTKaMH TaKOTO METOoja
ABIISIIOTCA  MaJIeHbKasg MOIIHOCTh IPUHUMAEMOIO0 CHUTHAja W CHIbHBIE TIOMEXH,
BO3HUKAIOIINE M3-3a OTPOMHBIX PACCTOSHUN M KOCMHUYECKHX HU3nydeHuir. Cama mpupoaa
MOJICKAa3bIBAET HAM, YTO MEpeIayu JOJKHbI UATH HA JJIMHE BOJNHBI 21 caHTUMETp (IirHa
BOJIHBI M3ITy4eHHsI CBOOOIHOTO BOIOPOAA), IPU ITOM IHOTEPU SHEPTUM CHTHAIa OyayT
MUHUMAaJbHbI, @ BEPOSTHOCTh NpHUEMA CHUTHaja BHE3EMHOW IMBWIM3ALUEN Tropas3io
OombIlle, YeM Ha CIy4ailHO B3ATOW NIJMHE BOJIHBL. BeposTHEl BCero, 4to W OXHUIATh
CUTHAJIOB U3 KOCMOCA MbI JOJKHBI Ha TOM-)KE BOJIHE.

Ho nmomyctuM, 4Tto MBI OOHApYyXWJIM KaKON-TO CTpaHHBIA cHrHaj. Temepb MbI
JOJDKHBI TEPEeUTH K ClenylolleMy, J0BOJIBHO BakHOMY Bompocy. Kak pacrnosHats
UCKYCCTBEHHYIO Tpupoay curtana ? Ckopee BCEro OH JIOJKEH ObITh MOIYIHMPOBAH, TO
€CTh €r0 MOIIHOCTb CO BPEMEHEM JIOJKHA PETYISIPHO MEHAThbcs. Ha mepBbIX mopax oH
JOJDKEH, MO0 BUAMMOMY, OBITH JOCTarodyHo mnpocthiM. [locne Toro kak curHan Oyner
NPUHAT (€CIU, KOHEYHO, 3TO CIYYUTHCA), MEKIY HUBHIM3AIUAMH OyJIeT yCTaHOBJIEHA
JIBYXCTOPOHHSISL PaJMOCBA3b, U TOINA MOXHO HauWHaTb OOMEH Oojee CIIOKHOU
uHpopmanueii. Koneuno He cienyer mpu 3ToM 3a0bIBaTh, YTO OTBETHI MOTYT IPH 3TOM
OBITh MOJIyYeHBI HE paHee, YeM Yepe3 HECKOIBbKO JIECSITKOB MM Jlaxe cOoTeH JieT. OJIHaKo
UCKJTIOYUTENbHAs BaXXHOCTh M IEHHOCTh TaKUX IMEPETOBOPOB OE3yCIOBHO JOJKHA
KOMIIEHCHPOBATh UX MEIJIEHHOCTb.

PanuonaOnronenust 3a HECKOJIBKUMHU ONMKAWIIMMU 3BE31aMH YK€ HECKOJIBKO pa3
IIPOBOJWJINCH B paMKax KpynHoro mnpoekta “OM3A” B 1960 rogy m npu momMouiu
Teneckona HanmoHanbHO#M pagmoactpoHoMudeckoil naboparopun CIHIA B 1971 romy.
Pa3zpaborano Oonblioe KOJTMYECTBO JOPOTHX MPOEKTOB YCTAHOBICHHS KOHTAKTOB C
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JIPYTUMU [IUBIJIN3ALUSAMHU, HO OHA HE (PMHAHCHPYIOTCA, @ PeaJbHBIX HAOIIOACHUH TOKa
IIPOBOJMIIOCH OYEHB MAJIO.

HecmoTpst Ha oueBHMIHBIE NPEUMYIIECTBA KOCMUYECKOW paIUOCBS3H, Mbl HE
JOJDKHBI YITYCKaTh U3 BUAY W JIpPyrue€ THUIbl CBSA3M, TaK KAaK 3apaHee HEb3sd CKa3aTb C
KaKUMU CUTHaJIaMH Mbl MOJKEM MMETH J1€710. BO MepBBIX 3TO oNTHYECKast CBSA3b, [JIABHBIN
HEJ0CTAaTOK KOTOPOH - OueHb claOblii YPOBEHb CUTHAJA, BEJb HECMOTPS Ha TO, YTO Yrojl
PACXOX/ICHHS CBETOBOTO MydKa YIamoch goBecTH m0 10 ©° pax., mupnHa ero Ha
pPacCTOSIHUM HECKOJBKMX CBETOBBIX JIeT OyaeT orpomHoil. Taxke CBA3b MOXET
OCYILECTBIISITECS B TIOMOIIBIO aBTOMATUYECKUX 30HAOB. Ilo BHONMHE NOHATHBIM
IPUYMHAM 3TOT BUJ CBSI3M 3€MJISTHAM IMOKA HEJOCTYIIEH, U HE CTAHET JIOCTYIHBIM JJaXKe C
HAyaJoM HCIOJIb30BaHUS YIPABISEMBbIX TepMOsAIepHbIX peakuuil. [Ipu 3amycke Takoro
30HAa MBI Obl CTOJIKHYIHCH C OTPOMHBIM KOJIMYECTBOM MPOOIEM, €CIHM JaKe CUUTATh
BpeMs ero noJiéra K 1uenu npuemiemMeiM. K tomy ke Ha paccrosHuud meHee 100 cBeToBbIX
JET OT COJHEYHOH cucrteMbl yxe umeercs Oosee 50000 3BE3n. Ha kakyro u3 HHX
MOChUIATh 30H] ?

Takum 06pa3oM ycTaHOBIIEHUE MPSIMOTO KOHTAaKTa ¢ BHE3EMHOM LIMBHIIM3AIMEH C
HaIlllel CTOPOHBI TOKa HEBO3MOKHO. HO MOXKeT ObITh HaM CTOUT TOJBKO MOAOXKIATh ? BOT
3IeCh HENb3s HE YINOMSAHYTh 00 OdeHb akTyanpHOM mnpobmeme HIJIO Ha 3emie.
Paznuunbix ciydaeB “HaONMOfeHUS MHOIUIAHETSIH U UX aKTUBHOCTH Y€ 3aMEUEHO TaK
MHOTO, YTO HH B KOEM CJIy4ae Helb3sl OJJHO3HAYHO ONPOBEPrarh BCE 3TU JaHHbIE. MOXKHO
TOJILKO CKa3aTh YTO MHOTHE U3 HUX, KaK OKa3bIBAJIOCh CO BPEMEHEM, SIBJISTUCH BBIIIYMKON
WK cieacTBreM omubku. Ho 3To yxke Tema Ipyrux uccienoBaHui.

Ecimu tae-ro B kocmoce OymeT oOHapykeHa Kakas-To ¢GopMa >KH3HU WU
IMBWJIM3AIMA , TO MBI COBEPIICHHO, Ja)xe MNpUOIU3UTENTbHO, HE MOXeM cebe
NpEJICTaBUTh, KaK OyAyT BBIVISACTh €€ MPEACTaBUTENM M KaK OHU OTpPEarupyroT Ha
KOHTaKT C HAMH. A BIPYT 3Ta peakius OyAeT, ¢ Hallel TOYKU 3pEHHUs, OTPULIATEIIbHOM.
Torga xopouio ecinv ypoBE€Hb pa3BUTHS BHE3EMHBIX CYIIECTB HIKe, yeM Haml. Ho oH
MOXKET OKa3aTbCsl M HEU3MEPUMO BbIlIe. Takol KOHTAKT, MPU HOPMAJbHOM K Ham
OTHOIIEHUH CO CTOPOHBI JIPYTO IMBUIU3AIINH, TIPEACTABIIsACT HanbonbpIuii uHTepec. Ho
00 ypoBHE DPa3BUTHs MHOIUIAHETSH MOXKHO TOJIBKO JIOTaJbIBAaThCs, a 00 UX CTPOCHHUHU
HeJb3s CKa3aTh BOOOIIE HUYETO.

MHorue yd€Hble NOPUAEPKUBAIOTCS MHEHHUSA, YTO ULMBHIU3ALMUS HE MOXKET
pa3BUBATLCS JaJIbIlIe OMNPEAENEHHOTO Tpenena, a MOTOM OHa 100 morubaer, JuOO
Oonbilie He pa3BuBaeTca. Hampumep Hemerkuii actpoHoM (oH XopHep Ha3Ball HIECTh
OPUYMH, N0 €ro MHEHHUIO CIOCOOHBIX OrpaHWYUTh JJIUTEIBHOCTh CYIIECTBOBAHUS
TEXHUUYECKH Pa3BUTON UBUIN3ALUU:

1) mosHOE YHUYTOXEHUE BCAKOW KU3HU Ha TIAHETE;

2) YHMUYTOXEHHE TOJIbKO BBICOKOOPTAaHU30BAHHBIX CYILECTB;

3) ¢pu3HnyUecKoe WK TyXOBHOE BBIPOK/IEHNUE U BEIMUPAHMUE;

4) motepst UHTEpECa K HAyKe U TEXHUKE;

5) HELOCTAaTOK SHEPTUHU JUIsl Pa3BUTHSI OYEHb BBICOKOPA3BUTOM LIMBUIIM3ALUY;

6) BpeMsi )KM3HU HEOTPAHUUYEHHO BEJIUKO;

[Tocrneanior0 BO3MOXXHOCTH (OH XOpHEpP CUUTAET COBEPIICHHO HEBEPOSTHOM.
Jlanee, OH CUMTAET, YTO BO BTOPOM U TPETHEM CIIy4asX Ha TOM e CAMOU IUIAHETE MOXKET
Pa3BUTHCS €IIE OJIHA IUBUIIM3AlIMs Ha OCHOBE (UM Ha OOJIOMKaX) CTapoid, MpUuéM BpeMs
Takoro ‘“Bo300HOBIECHMS” OTHOCUTENbHO HeBenuko. C 5 mo 11 cenrabps 1971 . B
Bropakanckoit actpodusuueckoil obcepBatopur B ApPMEHHUH COCTOSUIacCh TepBas
MEXyHapoaHas KOH(pEpeHLus 1Mo mpobiaeMe BHE3EMHBIX UBMIM3AIMNA U CBSI3U C HUMHU.
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Ha xoH(epeHny nprcyTCTBOBAIM KOMIETEHTHBIC YUEHBIC, paOOTAIONE B Pa3IMYHBIX
007acTAX, WMEIIINX OTHOIIEHHWE K pacCcMaTpMBaeMOW KOMIUICKCHOM TmpoOieme, -
aCTPOHOMBI, (DU3UKH, PAAUOPUIUKU, KUOCPHETHUKHU, OHUOJIOTH, XUMHKH, apPXEOJIOTH,
JIUHTBUCTBI, aHTPOIOJIOTH, UCTOPUKH, couuoiord. Kondepenuus Obula OopraHu3oBaHa
coMecTHO Akanemuedn Hayk CCCP u HanuonanbHoit Akamemueit nayk CIIHA ¢
MpUBJCUCHUE YYEHBIX W3 Jpyrux cTpadH. Ha koHdepeHmum neranpbHO 0O0CYXIATHCh
MHOTHE acCleKThl MPoOIeMbl BHE3EMHBIX HUBUIN3anuil. [logpoOHOMY 00CYKIeHNIO OBLITN
MOJIBEPTHYTHl  BOMPOCH MHOKECTBEHHOCTH IUJIAHETHBIX CHCTEM BO BceneHHOM,
MIPOUCXOXKCHUE XKU3HU Ha 3eMiie U BO3MOXXHOCTh BO3HHUKHOBCHHS XHU3HH Ha JPYTUX
KOCMUYECKUX 00BEKTaX, BOBHUKHOBEHUE U IBOJIIOLUS Pa3yMHON KM3HU, BOSHUKHOBEHUE
U pa3BUTHE TEXHOJOTUUYECKOW HUBWIM3ALUU, MPOOIEMBI MTOMCKOB CUTHAJIOB BHE3EMHBIX
[IUBIJIM3AIIMNA W CJEAOB MX JEATCIbHOCTH, MPOOJIEMBbI YCTAHOBIICHHS CBS3U C HUMH, a
TaK)kKe BO3MOKHBIE TTOCTICACTBUS YCTAHOBJICHUS KOHTAKTOB.
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Penenzus
Ha pabodyio mporpaMMy y4eOHOM JUCIMUILUTMHEL
bJ.05 ACTPOHOMMA
cnienanbHOCTh 44.02.01 JomkonsHoe 00pazoBaHue

Pabouast nporpamma yuedHo# qucuuiunsl bJ[.05 ACTPOHOMMS paspaborana
Ha ocHOBe (enepanbHOr0 rocylapCTBEHHOIO 00pa30BaTENBHOTO CTaHaapTa (Jajgee —
®I'OC CIIO) no crnenualikHOCTH CpeHero npodeccronansHoro obpasosannsa 44.02.01
JloukoneHoe oOpa3oBaHue, YIBEp)KIASHHOTO NpUKa3zoM MuHHcTepcrBa 00pa3oBaHusa U
nayku Poccuiickoit @enepanuu ot «22» mona 2010 r. Ne 679, 3apeructpupoBaH B
Munucrepcree roctunuu 11.08.2010 r. (per. Ne 18126).

Jucnurumaa BJ1.05 ACTPOHOMUSI BxoauT B 6a30BbIE€ JUCIIUITIIUHEI CPETHETO
o0miero oOpasoBaHusl.

Pabouas nmporpamma yueObHoM mucummmasl bJ1.05 ACTPOHOMMS cocrouT u3
CJIEIYIOIMUX Pa3/IEoB:

[Tacniopt pabodeii mporpaMMbl YaeOHOM JTUCIIMIIIHHEL.

CrpyxTypa U cofepkanue yueOHOW AUCLMIUIHHEI.

VYcioBus peanuzaiyy MporpaMMbl YaeOHOM JUCTIUIITMHEL.

KonTtposs u omenka pe3yabTaToOB OCBOCHUS YUeOHOM TUCITMILTHHEI,

nacriopTe IporpamMmbl  COPMYJIUPOBAHBl I€M W 3aJla4d  OCBOSHUS
TUCLIMIUIMHBI,  HANpaBIIEHHBIE Ha  OBJajeHue  o0y4aloIlUMHUCS  OOLUMH U
PO(GECCHOHATBHBIMU KOMIIETEHIIUSIMH.

JlaHHOE KOJTMYECTBRO YacOB, BBIJICICHHOE Ha OCBOEHHE Y4eOHOW JMCIMIUIMHEI,
TIO3BOJIUT:

- copmupoBath y obydaromuxcs HeoOXoAUMbIe NpodeccHoHaabHbBe U 00mue
KOMIIETEHIIUH;

- MOJYYUTh HEOOXOMUMBIE 3HAHWSI U YMEHUS, KOTOPHIE MOXXHO NPHUMEHATH B
JNAJIHEHLIEM Ha TIPaKTHKE.

Temarudeckuii 1mjiaH UMEET OITUMAJbHOE pacIpe/elleHHe Y4acoB IO pasjienaMm M
TeMaM 1o 04HOU hopme 0O6yUeHHs1, B COOTBETCTBHH C YUeOHBIM IIaHOM.

Kasxnprit pasmen mporpaMMBl OTPajkaeT TEMATHKY W BOTIPOCHI, TIO3BOJISIONINE, B
NoTHOM o0BeMe, u3yuuTh HeoOXOAMMBIH Teoperudeckuii marepuan. [IpoBeneHue
NPAKTHYECKUX 3aHATHH, [peaycMOTpPEeHHBIX paboyeil DporpaMMoi, I[TO3BOJISIOT
3aKpelUTh TEOpPETHYECKME 3HaHWs, MPUOOpPETEHHBIE TPH HW3YUEHWH JaHHOMH
TVCIMILTMHEI,

W3ydyeHue HaHHOM IUCIUIUIMHBI CIIOCOOCTBYET 3(P(MEKTUBHON M KauecTBEHHOMH
TIOJITOTOBKE MOJIOJIBIX CIEIMaIMCTOB B 00JIaCTH AOMIKOIBHOTO 00pa3oBaHusl.

Pabogas nporpamma coAep KT JUTEPATYpPY, HEOOXOAUMYIO I U3YUCHHA JaHHOH
JIVICITUTIITAHBL.

PazpaGoranHas mnporpamma y4deOHOW JAMCUMIUIMHBL PEKOMEHIYyeTcsl UL
HCIIONB30BaHUS B yUeOHOM MpoIIecce MPH MOATOTOBKE 00YUYAIOIHXCS TI0 CHEIMaTbHOCTH
44.02.01 JlomkonpHoe o6pa3oBaHue.

-oR el

Kanj. nen. Hayk, CT. npenojasareib Kadeapsl IpodecCHOoHaIbHOM NeNaroruky,
NCUXOIOTHA U pusnueckoil KynsTypel ¢ummana @OIBOY  BO  «Kybanckwmii

roCyapCTBEHHBIN YHUBEpCUTET» B I. CnaBsHcke-Ha-Kybanu
P. A. Jlaxuu




PETIEH3UA
Ha pabody1o MporpaMMy yueOHOM AUCHUILTHHEI
BJ1.05 ACTPOHOMUM A
cneuuanbHocTh 44.02.01 JlomkonsHoe oOpazoBaHue.

PaGouas nporpamma yuebnoit gucrunnunst BJ1.05 ACTPOHOMIA pazpaborana
Ha OCHOBe DeepalbHOr0 ToCyAapcTBEHHOro 0o0pa3oBaTENBLHOTO CTaHAapTa (manee —
®I'OC CIIO) no crnenuanbHOCTH CPEAHEro MpodeccrHonansHoro obpazosanus 44.02.01
JomkonbsHoe o0pasoBaHMe, YTBEPIKIACHHOTO IpuKa3oM MuHucTepeTBa 00pa30BaHUs U
Hayku Poccumiickoit @enepanun ot «22» urons 2010 r. Ne 679, sapeructpupoBaH B
Munucreperse rocrurmn 11.08.2010 r. (per. Ne 18126).

Hucuummina BJ1.05 ACTPOHOMMS exoaut B 6a30BBIe TUCLMILIHHEI CPETHETO
obmmero o0pa3zoBaHus.,

Pabouas nmporpamma yueOno# nucuumiauusl 5J1.05 ACTPOHOMMIS coctout u3
CIIEYIOIUX PA3/IEIIOB!

1 Ilacnopt paboueit mporpaMMbl y4eOHOM JUCITUTLINHEL.

2 CrpyxTypa ¥ conepkanue yaeOHON AUCIIUTLIIMHEL

3 YcioBus peaiu3aluy MporpaMmsl yaeOHOM 1UCIUMIUTHHEL.

4 KoHTponb 1 OlIEHKa PE3YJIHTaTOB OCBOCHUA Y4eOHOM AMCIUTUIMHEL.

B macmopre mporpaMMmel  CPOPMYJTHPOBAHBI IETH ¥ 3aJaddl  OCBOCHUS
NMCUMIIMHE],  HalpaBleHHBE Ha  OBIajeHue  ofydalomumucs  oOIMUMH |
PO ECCUOHATEHEIMUA KOMITCTECHIUSIMH.

JlaHHOE KOJIMYECTBO 4acoOB, BBAEIEHHOE HA OCBOEHHE y4eOHOM UCIHILINHEL,
TIO3BOJIUT:

- copmupoBaTh y obydaronmxcs HeoOXoauMble podeccHoHanbHEIe U 001IHe
KOMIICTCHII MU,

- TIONYYWUTh HEOOXOJUMBIC 3HAHUS W YMEHHS, KOTOPHIE MOYKHO TIPUMEHSTH B
JaJIbHEHIIEM Ha IIPaKTUKE.

Temarudeckuii MIaH UMEET ONTHMAalbHOE paclpeleeHre YacoB IO pasjieaM H
TeMaM 10 0YHOHU Gopme 00yUeHHs, B COOTBETCTBUU C YICOHBIM ITAHOM.

Kasxnprit pasgen nporpaMMbl OTpaskaeT TEMATHUKY W BOIIPOCHI, IO3BOJIIOIINE, B
NOTHOM o00BeMe, H3yu4uTh HeoOXOoauMElll TeopeTuueckuil marepuan. [Iposenenue
MPAKTUUECKUX 3aHATUM, [PeXyCMOTPEHHBIX pabodeil mporpaMMmoi, TMO3BOJSIOT
3aKPEMUTL TEOPETMYECKHE 3HAHUS, MPHOOPETeHHbIE MPH HM3YYCHMH  JTaHHOH
JIACITUTUTAHEL

W3ydeHue NaHHOW MUCIMIUIMHEI criocoOciByeT 3()dEeKTHBHOM M KayeCTBEHHOM
TIOATOTOBKE MOJIOJBIX CHENUAIHUCTOB B 00JaCTH JOIMIKOIBHOTO 00pa30BaHUA.

Pabouas nmporpamma coiepsKUT JIUTEPaTypPy, HEOOXOIUMYIO VI U3Y4YEeHUA JaHHOH
JAUCITUTIIIUHEI.

Pazpabotannas mnporpamMma y4yeOHOH  JUCUMIUIMHBL PEKOMEHAYETCS Ui
WCTIONB30BaHMs B yueOHOM TIpoliecce MU MOATOTOBKE 00yUArOIIUXCS O CICIHAIBHOCTH
44.02.01 Jlomkomsioe obpa3oBanue.

Hupextop MBOWQ B MMEHH TIONIKOBO/IA A.B. Cysopoga 1. CiaBgHCKa-
Ha-Kybanu ( / T. A. Kupunnosa
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