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1 IACIIOPT PABOYEM ITPOI'PAMMBI YYEBHOM JUCIUITLINHBI

1.1.061mas xapakTepucTHKa y4eO0HOM AMCIHHUIIJIMHBI
PaGouas mporpamma y4eOHOW AUCUUIUIMHBI «ACTPOHOMHS» SBISETCS YacThIO
OCHOBHOM Tpo(eccHOHaNbHON 00pa30BaTeNbHOM MPOrPaMMOM B  COOTBETCTBHU C
@denepabHBIM TOCYJAPCTBEHHBIM 00pa30BaTEIbHBIM CTAHAAPTOM CpEeAHEro (ITOJIHOTO)
obuiero oOpa3oBaHus U (eaepabHbIM TOCYAapCTBEHHBIM 00pa30BaTelIbHBIM CTaHAAPTOM
cpennero mpodeccuonansHoro obpazoBanus (mamee ®I'OC CIIO) mis cnenualbHOCTH
44.02.01 JTomkonbHOE 00pa3oBaHue.

1.2 MecTo IHCIHMILUIMHBI B CTPYKTYPe MPOrpaMMbI MOATOTOBKH CIIENHATNCTOB
CpexHero 3BeHa.
VYueOHas o0uieo0pazoBaTebHas AUCIUIUINHA « ACTPOHOMHUSI» OTHOCHUTCSI K 0a30BbIM
JAUCIMIUIMHAM ~ 001Ieo0pa3oBaTebHOW  MOATOTOBKM  OCHOBHOW  TpOo(dheCcCHOHATbHON
00pa3oBaTeIbHON IPOTPAMMBI.

1.3 lenu u 3a1a4n AUCHUIJINHBI - TPeOOBAHUS K Pe3y/JIbTaTaM 0CBOEHHS
AMCIUIIMHBI:

Cogepxanuie mporpaMMbl «ACTPOHOMUSD) HAIIPABIECHO HA JOCTUKEHUE CIEAYIOIIUX
meJiei:

— chopMupOBaTh: IEJIOCTHOE MPEACTABICHUE O CTPOCHUW M IBOJIOINUU BceneHHOM,
OTpa)karolllee COBPEMEHHYIO aCTPOHOMHUYECKYI0 KapTHHY MHpa, HAyYHOE MHUPOBO33PEHHE,
MPEJICTABICHUE O PAa3BUTHE KOCMUUYECKOM NIESTEILHOCTH 4YEJIOBEUECTBA, MPEIACTABICHUE O
Mecte 3emiH 1 YenoBedecTBa Bo BeeeHHOI;

— YMEHHUSI CaMOCTOSITEJIbHO NPUMEHATh, MOMOJHATh W CHCTEMaTU3UPOBATh 3HAHUS,
MPUMEHSTh TOJNyYEeHHBIE 3HAHUSA 11 OOBSICHEHUS SBICHUN OKPYXKAIOMIETO MHUpPa, B
npoeCCUOHAILHON ~ JEATeIbHOCTH W TOBCEJHEBHOW KW3HM JJii  00eCHedeHHs
0€30MacHOCTH  KU3HEACSITCIBPHOCTH, TIPaMOTHOTO  HCIOJB30BaHUS  COBPEMEHHBIX
TEXHOJIOTH, OXpaHbl 3/I0POBbsI, OKPYKAIOIIEH CPEIbI.

OcBoenne  00meoOpa3oBaTeIbHON  Y4eOHOM  JUCHUIUIMHBI  «ACTPOHOMHS
mpeArnojaraeT Hajdudue Yy OOydYarolmuxcs 3HAaHUW ¢ yMEHWH TMOJY4YeHHBIX TI0
o0pa3oBarenbHON MporpaMMe OCHOBHOTO OOIIETO 00Opa30BaHMS.

OcBoenune coxaepkanue yueOHou maucuurmiunabl bJ[.09 ActpoHomusi oOecrnieunBaeT
JTOCTUKEHUE CTYACHTaMU CIEIYIOMMNX Pe3yIbTaTOB:

JUYHOCMHBIX!

— YYBCTBO TOPJOCTHM M VYBAXEHUS K HCTOPUU U JIOCTHIXKEHUSIM OTEUECTBEHHOU
aACTPOHOMHUYECKON HAYKH;

— TOTOBHOCTH K MPOJIOJDKCHHIO 00pa30BaHMS M MOBBIIIEHUS KBAaTU(UKAIIUN B W3- OpaHHOM
npo(eCcCHOHATBFHON JEATENPHOCTH U OOBEKTHBHOE OCO3HAHUE POJIM ACTPOHOMHYECKHUX
KOMIIETEHIIUM B 3TOM;

— YMEHHUE HCMOJb30BaTh JOCTHXKEHUS COBPEMEHHOW AaCTPOHOMHMYECKOW HAyKH H
TEXHOJIOTHH JJI MOBBIIMIEHNUS COOCTBEHHOTO HWHTEIIEKTYaJIbHOTO Pa3BUTHS B BBHIOpaHHOM
npoeccuoHaTbHOM IeATeTLHOCTH,

— yMEHHE CaMOCTOSTEIbHO J00BIBaTh HOBBIE [JIsi Ce0S acCTPOHOMHYECKHE 3HAHUS,
WCIIONB3YS JIJISl TOTO TOCTYIMHBIE HICTOYHUKHA HH(POPMAIIHH;

— YMEHHE BBICTPAUBATh KOHCTPYKTHUBHBIE B3aMMOOTHOIIEHUS B KOMAaHJE MO PEIICHUIO
o0ImMX 3a7a4;

— YMEHHUE YNpaBisiTh CBOECW MO3HABATEIbHOW ACSATEIbHOCTHIO, MPOBOAUTH CAMOOIIEHKY



YPOBHS COOCTBEHHOTO WHTEJUIEKTYaJIbHOTO PA3BUTHS;

MemanpeomemHulx.:
— HCIIOJIb30BAHHWE PA3IMYHBIX BHUJOB TIO3HABATEIBLHOW JEATEIBLHOCTH JUIS PEIICHUS
ACTPOHOMHMYECKHMX 3aJla4, TNPUMEHEHHE OCHOBHBIX METONOB IO3HaHUSA (HAOIIONEHUS,
OIMCAHUs, U3MEPECHHUS, SKCIIEPUMEHTA) U U3Yy4YCHHsI Pa3IMYHBIX CTOPOH OKPYXKAIOIIeH
JCHCTBUTEIIBHOCTH;
— WCIHOJb30BaHWE OCHOBHBIX WHTEJUICKTYAJIbHBIX ONEpaluid: TOCTAaHOBKU 3ajayw,
(bopMyITUpOBaHUs TUIIOTE3, aHAIM3Aa U CUHTE3a, CPABHEHHUS, 00OOIICHHS, CUCTeMaTH3aIlHiH,
BBISIBJICHUS TIPUYMHHO-CIICJICTBEHHBIX CBSI3€H, TIOMCKa aHAJOroB, (HOPMYITHPOBAHUS
BBIBOJIOB JUISI W3YyYEHUS Pa3IMYHBIX CTOPOH aCTPOHOMUYECKHX OOBEKTOB, SIBICHUH U
MPOIIECCOB, C KOTOPHIMH BO3HUKAET HEOOXOTUMOCTH CTAIKHUBATHCSH B MPO(ECCHOHATHHOM
ctepe;
— YMEHHUE TeHEPUPOBaTh UJICH U OTIPEICIATh CPEICTBA, HEOOXOAMMBIE JIJISl KX peaji3allii;
— YMEHHE HCIIOJIb30BaTh PA3IMYHbIC HCTOUHUKH TSI TIOYYCHHSI HHPOPMAINH, OICHUBATh
€e IOCTOBEPHOCTb;
— YMEHHUE aHAJIM3UPOBATh U MPECTABIIATH HHPOPMAIIHIO B Pa3IMYHBIX BUIAX;
— yMEHHE NYyOIMYHO TPEACTABISATH PE3YyJIbTaThl COOCTBEHHOTO WCCIIECIOBAHUS, BECTH
JTUCKYCCHH, JOCTYITHO W TapMOHHMYHO COdYeTasl cojepkaHue U (OPMBI TPEICTABISIEMOU
nHpopMmanuu;

npeoMemHubix.

— CMBbICH TOHSTHH: AaKTUBHOCTH, AaCTEPOMUJ, AacTpPOJIOTHs, aCTPOHOMHS, acTpodu3UKa,
armocdepa, 00suJ, BO3MYILEHUS, BOCXOJ CBETWIIA, BpalleHne HeOecHbIX Tel, Beenennas,
BCIBIIIKA, [‘anakTuka, TOPU30HT, TPAaHYIbl, 3aTMEHUE, BUJIBI 3BE3[, 30[MAK, KaJEHIAphb,
KOCMOTOHUS, KOCMOJIOTHS, KOCMOHAaBTHKAa, KOCMOC, KOJbLA IUUIAHET, KOMETHI, Kparep,
KyJbMHUHAIIMs, OCHOBHbIE TOYKH, JIMHUU U TUIOCKOCTU HebecHOU cheprl, MarHuTHast Oyps,

— Meraranakrtuka, METEOp, METEOPUT, METEOPHBIE TEJO, 0XKb, MOTOK, Mueunbiii I1yTs,
Mops 1 MaTepuku Ha JlyHe, HeOecHast MeXaHUKa, BUAMMOE U PEabHOE JBUKEHIE HEOSCHBIX
Te1 W WX CHCTeM, oOcepBaropus, opOWTa, IJIaHETa, TOJSIPHOE CHUSHHE, MpOoTyOepaHell,
CKOIUJIEHUE, CO3BE3/IUA M MX KiIacCH(PHUKAIUs, COTHEYHAasi KOPOHA, CONHIIECTOSHUE, COCTaB
ConHEeYHOW CHCTEMBI, TEJIECKON, TEPMUHATOpP, TYMaHHOCTh, (a3wl JIyHbI, (QoTochepHbIe
dbakenbl, XxpomMocdepa, YepHas JbIpa, IBOIIOIHS, SKIUIITUKA, SPO;

— omnpejaeneHue pU3NUECKUX BEIUMYHUH: aCTPOHOMHUYECKAs eAMHMIIA, adennii, OIecK 3Be3/bl,
BO3pacT HeOECHOro Tenla, Mapajulakec, IapceK, TMepuoj, Nepurenuii, Qundyeckue
XapaKTepUCTUKH TUIAHET U 3BE3[, UX XMMUYECKHM COCTaB, 3BE3[IHAS BEJIMYMHA, PAJHAHT,
pagnyc CBETHJIA, KOCMHYECKHE PACCTOSAHMS, CBETUMOCTb, CBETOBOW IO, CXKATHE IUJIAHET,
CUHOJIMYECKUN U CUACPUYECKUN MEPHUOJ, COJIHEYHAsl aKTUBHOCTb, COJIHEYHAsl IMOCTOSHHAS,
cnekTp cBetsmuxcs Tea CoMHeUHON CUCTEMBI;

— cMBICI paboT u GopMymHpPOBKY 3akoHOB: Apuctorens, [Itonemes:, ['anunes, Konepruka,
bpyno, JlomonocoBa, Iepmens, bpare, Kennepa, Hptorona, Anpamca, Tlamies,
benononeckoro, bpenuxuna, Crpyse, Iepummnpynra-Paccena, Xab6ma, [omepa,
®puamana, DUHIITENHA;

— WCIIOJIb30BaTh KapTy 3BE3IHOTO HeOa /ISt HAXOXKICHUS KOOPIMHAT CBETHUIIA;

BBIpaKEHUE PE3yIbTaThl U3MEPEHUI U pacyeTOB B €AMHUIIAX MeXTyHapOIHON CUCTEMBI;
MPUBEJACHUE TPUMEPOB IMPAKTUUYECKOTO HMCIIOJIB30BAHUSA ACTPOHOMHYECKUX 3HAHUUA O
HEOECHBIX TellaX M UX CUCTEMaX;

— peuieHue 3a/1a41 Ha TPUMEHEHNE N3YYEHHBIX ACTPOHOMUYECKUX 3aKOHOB.



2.CTPYKTYPA U COJEPXKAHUE YUEBHOM JUCIUILINHBI

2.1. O0beM y4eOHOM TUCUMIIMHBI M BHAbI Y4eOHOH padoThI

Bun yaeOHO# paboTh Obvem uacos
MakcuMasibHas yyeOHasi HArpy3Ka (Bcero) 54
Oos3aTesbHasi AayIMTOPHAsA yueOHAas Harpy3ka (Bcero) 36
B TOM 4HCJI€E:
3aHSTHS JEKIIMOHHOTO THIIA 24
MPAKTUYECKUE 3aHATHS 12
1ab0paTOPHBIC 3AHITHS
CamocTosiTesibHasi padoTa o0yuyarmerocs (Bcero) 18
B TOM 4HCJIE:
Pedepar 8
CaMOCTOSITeJIbHAsI BHEAYTUTOPHAs paboTa 10
Buo npomescymounoii ammecmayuu Hud. 3auer

2.2. CTpyKTYpa IMCHUIIAHBI:

OcBoenne pucuuiuiiebl b.J1.09 AcTpoHOMMS BKJIIOYAET U3yYEHUE CIEAYIOIIMUX Pa3/eioB U

TEM:
KosiniecTBO ayTNTOPHBIX YacOB
CamocrosiTeibHAs
IpakTHyeckne u
HanMeHoBaHMe pa3/iesioB U TeM TeopeTnueckoe padora cTyaeHTa
Bcero JabopaTopHbIe
o0yyeHue (uac)
3aHATUS
Pasnen 1. Beeaenue
1.1. Beenenue 3 2 1
Paznen 2. TlpakTudeckre OCHOBEI aCTPOHOMHH
2.1. 3Be3nHoe HEOO. CIOCOOHI 6 ) ) )
onpeneneHus reorpaguaeckoil IUPOTHI
2.2. OCHOBBI U3MEPEHHUS BPEMEHH. 4 ) 1 1

Bunnmoe aBmxeHue IIaHeT

Paznmen 3. Crpoenune COTHEUHOM CHCTEMBI

3.1. Pa3BuTHue npeacTaBieHUH 0
ConneuHoli cucteme. 3akonsl Kerepa —
3aKOHBI JBMKCHUS HEOCCHEIX TEIL. 5 2 1 2
0O06o06meHne U yrouneHne HproToHOM
3akoHOB Kemepa.

3.2. Onpenenexue paccTosHUM 10 Ten
Conneunoi cuctemsl. Cucrema 3eMiis- 6 2 2 2
Jlyna.

Paznen 4. I[Ipupona ten CoHEUHOH CUCTEMBI

4.1. llpupoxa Jlynsr. [Tnanersr. [lnaneTst
3eMHOM Irpyniebl. [InaHeTsI- TUraHThl. 6 2 2 2
IlnyToH

4.2. Acrepounsl. Meteoputsl. KomeTh! u

2
Metreopbl. O6mme cepenus o ComHIle. s 2 1

Pazgen 5. ConHile 1 3Be30bI

5.1. McTouHHNKY SHEPTUU U BHYTPEHHEE
crpoenue Connua. CoHIE U KU3Hb 3 2 1
3eMi.




5.2. Paccrognaue 1o 3Be3.

IIpocTpaHCTBEHHBIE CKOPOCTH 3BE3. 4 2 1 1

dusndeckas npupoja 3Be3 .

5.3. CBa3b MeXIy GU3HIECKUMH
XapakTepUCTUKaMHU 3Be3/. JIBoiiHbIE
3Be3npl. OU3ndyecKue nepeMeHHbIe,
HOBBIE W CBEpPXHOBBIC 3BE3IBI

Pazmen 6. Ctpoenue u 3Botonus Beenennoi

6.1. Hama I'anaktuxa. JIpyrue

lanaxtuku. MeTarajgakTuka. S 2 1 2
6.2. IIporcxoxxieHUuE U SBOJIIOLIUS 3BE3]L.

IIpoucxoxaenue ninaner. JKu3Hp u pazym 2 2

BOo BceneHHOIM.

Bcero no pucuuniiuHe 54 24 12 18

2.3 Temaruueckui TIaH U COIEpKaHUE YUeOHBIX 3aHATHI

HanmenoBanwme Conepxanne yaeOHOTO MaTepuaa, NpakTHIeCKHUe 1 JJabopaTopHbIe paboThI, O6beM
pasaenoB U TeM CaMOCTOsITENIbHAST paboTa 00YJIArOIIUXCS 4acoB
1 2 3
1. BBenenne
Tema 1.1 Cooepotcanue yuednozo mamepuana 2
BBenenue Jlekyuu
1. Ilpenmer actponomun. CTpykTypa U Macumradsl Beenennoit. Habnronenns —
OCHOBa acTpoHOMUH. TeaecKomnsl.
Camocmoamenshnas paboma 1
Occe Ha TeMy «ACTPOHOMUSI - IpEBHEHIIAs U3 HAYK.
2. [IpakTHYecKHe OCHOBBI ACTPOHOMHH
Tema 2.1. Cooepotcanue yuednozo mamepuana 2
3Be3nHOe HebO. Jexyuu 1. 3se3nn0e HeO0. HabmoneHns HeBoopyKeHHBIM T1a3oM. CriocoOb!
Cnoco0bI onpeesienusi | ONpEAeTIeHus reorpaduuecKoil MIMPOTEHI.
reorpauyecko
HHPOTHI Ilpakmuueckoe 3anamue Nl VIamenenue Bua 3Be31HOTO HEOA B TCUCHHE 2
cyTok. Vi3MeHeHne Biuaa 3Be31HOro Heba B TEUeHHE rojia
Camocmosmenshan paboma 2
BEITIOJTHEHNE pedepaToB, Mpe3eHTaIM, COCTABICHHE OMTOPHBIX KOHCIIEKTOB.
Tema 2.2. Cooepotcanue yueonozo mamepuana 2
OcHOBBI U3MepeHns Jexyuu
BpeMeHHU. Bunnmoe 1. OcHOBBI H3MepeHUs BpeMeHH. Bunumoe nerxeHne mianet. HabmoneHus
ABHMKEHHE MJIAHET HEBOOPY)KEHHBIM TJ1a30M.
Ilpaxmuueckoe 3anamue Ne2 OCHOBBI U3MEPEHMS BPEMEHU. 1
Camocmoamenshnas paboma
BBINIOJIHEHHE pedepaToB, NPEe3eHTALN, COCTABICHHE ONOPHBIX KOHCIICKTOB. 1
3. Ctpoenne CoHEYHOM CUCTEMBI
Tema 3.1. Cooepotcanue yuednozo mamepuana 2
Pa3Burue Jlekyuu
NpeACTaBJICHHI 0 1. PazButue npeacrasienuii o ComHednoll cucteme. 3akoHsl Kennepa — 3akoHBI
CoaHe4yHO¥ cucTeme. JBIDKEHUS HeOecHbIX Tenn. O0o0uienue n yrouneHrne Hpl0TOHOM 3aKOHOB
3akonbl Kemuepa — Kennepa.
3aKOHBI ABHKEHUS Ilpakmuueckoe 3anamue Ne3 3axonnl Keruiepa — 3ak0HbBI IBIKEHUS HeOeCHBIX | |
HeOeCHBIX TeJl. TeL
O0o0wenue n Camocmoamenshas paboma
yrounenue Hororonom BEITIOJTHEHHE pedepaToB, Mpe3eHTaINA, COCTABICHHE ONTOPHBIX KOHCIIEKTOB. 2
3akoHoB Kenuepa.
Tema 3.2. Cooepotcanue yueonozo mamepuana 2
Onpenenenue Jexyuu
paccTosiHUIA 10 TeJ Onpenenenue paccrosiHuil 10 Ten ConHeuHol cucteMsl. Cucrema 3emis-JlyHa.
ConHe4HOM cHCTEMBI. IIpakmuueckoe 3anamue Ned 2

Cucrema 3emus-Jlyna.

Ornpenenenne pacctosiHui 10 ten COTHEYHONW CUCTEMBI.




Hanmenosanue

CopneprxkaHue yueOHOTO MaTepualla, NpakTHYeCKHe U 1abopaTopHble paboThI,

O0beM

pasaesoB U TeM CaMOCTOsITENIbHASI paboTa 00YJIarOIINXCS 4acoB
Camocmoamenvnas paboma .
BBITIOJTHEHNE pedepaToB, Mpe3eHTAINHA, COCTABICHHE OMTOPHBIX KOHCIIEKTOB. 2
4. Ipupoaa tea CoJHEUHOI CHCTEMBbI
Tema 4.1. Cooepotcanue yueonozo mamepuana 2
IIpupona JlyHsl. Hexyuu
Inanersl. Ilnanersl [Ipupona Jlynsl. [lnanetsl. [lnanerst 3emHo#i rpynmnbl. [InaHeTbI- THTAHTHI.
3eMHOI Ipynnbl. ITnyToH
IInaHeThI- TUTAHTBI. Ilpaxmuueckoe 3anamue Ne5 2
IInyTon ITnanets!. [InaneTs! 3eMHOM rpynmnsl. [I1aHEThI- TUTAHTEL..
Camocmoamenshnas paboma
BBINOJIHEHHE pedepaToB, Mpe3eHTAIHIA, COCTABICHHE OMMOPHBIX KOHCIICKTOB. 2
Tema 4.2. Cooepotcanue yuednozo mamepuana 2
AcTteponsnl. Hexyuu
Meteopursnl. Komernt u | Acteponnsl. Meteoputsl. KomeTsl n meteopsl. O6mue ceenenus o CoHue.
MeTeopbl. O6mue Ilpakmuueckoe 3anamue Ne6 1
ceegennst o Connue. Actepousibl. MeteopuThl. KOMETBI 1 METEOPBHI.
Camocmoamenvnaa paboma
BBINOJIHEHHE pedepaToB, Mpe3eHTAIHA, COCTABICHHE OMMOPHBIX KOHCIIEKTOB. 2
5. ConHule 1 3Be31bI
Tema 5.1. Cooepotcanue yuednozo mamepuana 2
HUctounuku 3Hepruu u | Jlekyuu
BHYTpeHHee CTPOeHHe Wctounuku sHeprun U BHyTpeHHEe crpoenne Connana. ColHIe U KU3Hb
Coanna. ConHue u 3emm.
JKU3Hb 3eMJIH. Camocmoamenvnaa paboma 1
BEITIOJTHEHHE pedepaToB, Mpe3eHTAINA, COCTABICHHE OITOPHBIX KOHCIIEKTOB.
Tema 5.2. Cooepotcanue yuednozo mamepuana 2
Paccrosinue 10 3Be3n. Jlexuyuu
IIpocTpaHcTBEHHBbIE Paccrosnue no 3Be3a. IIpocTpaHCTBEHHBIE CKOPOCTH 3Be3A. Pusnueckas
CKOPOCTH 3Be3/. MIPUPOAA 3BE3].
duzuyeckas Npupoaa Ilpakxmuueckoe 3anamue No7 1
3Be3 . PaccTostane o 3Be3.
Camocmoamenshnas paboma 1
BEITIOJTHEHHE pedepaToB, Mpe3eHTAINA, COCTaBICHHE OITOPHBIX KOHCIIEKTOB.
Tema 5.3. Cooepotcanue yuednozo mamepuana 2
Cas13b MeKay Jexyuu
Ppu3snuecknMu CBsi3b MeXTy (QU3MYCCKUMU XapaKTePUCTUKAMHU 3Be3/1. J{BOHBIC 3BE3IBI.
XapaKkTepUCTHKAMU Dusnueckre nepeMeHHbIe, HOBBIE 1 CBEPXHOBBIE 3BE3/IBI
3Be3. JIBoiiHbIe Ilpakmuueckoe 3anamue Ne8 1
3Be3abl. Pu3nyecKue CBs13b MEXy (QU3HICCKUME XapaKTePHUCTUKAMH 3BE3/I.
NepeMeHHbI€, HOBbIE U Camocmoamenshnas paboma 2
CBE€PXHOBbIC 3BC3/bI BBINOJIHEHHE pedepaToB, Mpe3eHTAIHIA, COCTABICHHE OMMOPHBIX KOHCIICKTOB.
6. Ctpoenue un 3Boaonus Beeennoi
Cooepotcanue yueonozo mamepuana 2
Jlexyuu
Tema 6.1. Hama lManakruka. JIpyrue lanaktuku. MeraranakTuka.
Hama lNaakruka.
Ilpakmuueckoe 3anamue Ne9 1
Apyrune lnakrakn. Hama T"anakruka. JIpyrue amaktuku. MeTaranakTuka.
MerarajnakTuka.
Camocmoamenshnas paboma 2

BEITIOJTHEHHE pedepaToB, Mpe3eHTAINA, COCTaBICHHE OITOPHBIX KOHCIIEKTOB.
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HaumenoBanue Coneprxanue y4eOHOIO MaTepualia, MPaKTHICCKUE U JIAOOPATOPHEIC PabOThI, O6BeM
pasaenoB U TeM CaMOCTOsITENIbHASI paboTa 00YJIArOIIUXCS 4acoB
Tema 6.2. Cooepotcanue yueonozo mamepuana 2
IMpoucxoxaenne u Jexyuu
IBOJIONHS 3BE3/. [poucxoxaeHue u IBOIIONMSA 3Be3. [IpoucxoxkaeHue iaHeT. JKu3Hb u pasym
IIpoucxoxaenue Bo Bcenennoi.
miaHeT. 2Ku3Hb u pasym
BO BceesienHoii.
2.4. Conep:xaHue pa3ie/ioB IUCIHUNINHBI
2.4.1. 3aHATHS JIEKIIHOHHOI0 THIIA
Ne dopma
pasne Hauverosarne Cozneprkanue pasuena TEKYIIETO
pasnena
na KOHTPOJIS
1 2 3 4
1. Brenenue
1. Tema 1.1 [Ipeamer acrpoHoMuu (KyabMHUHAaUMK cBeTws). I3menenwe Buna | P, Y
BBenenue 3BE3IHOTO HeDa B TEUCHHUE rojia (3KBaTOPHAIbHAS CUCTEMA YTO U3ydaeT
ACTPOHOMHUS, PO HAOIIONCHUA B aCTPOHOMHH, CBS3b aCTPOHOMHH C
JPYTUMH HayKaMH, 3HAYCHHE aCTPOHOMUM).
2. IlpakTHdeckne OCHOBBI ACTPOHOMUH
2. Tema 2.1. 3Be3qHOoe HEO0O (YTO Takoe Cco3Be3aMe, OCHOBHBIE co3Besaws). | P,V
3Be3nHoe He0o. CriocoOsr | Mi3MeHeHue BHJa 3BE3AHOTO HeOa B TeUeHHe CYTOK (HebecHas cdepa u
OTIpeIeIIeHIS ee BpalleHWe, TOPH30HTAJBHAs CHCTeMa KOODIMHAT, W3MEHEHHE
reorpaUECKOil UPOTHl | TOPU3OHTAIBHBIX KOOPAMHAT, BUANMOE romndHoe IBrokeHune CoiHIa,
roguuHoe nBmwkeHue ConHIa W BHI 3Be3maHOTO Heba). CrocoObl
ompeneneHus: reorpaduueckoir mmpothl (Beicota Ilomoca mMupa u
reorpaduueckas MKPOTa MeCTa HAOIIONCHUS, CYTOYHOC JIBIDKCHHC
3BE3 Ha pa3HBIX IIUPOTAX, CBSI3b MEXKIY CKIOHCHHUEM, 3CHHTHBIM
paccTosiHieM U reorpaduuecKoil MupoTon).
3. Tema 2.2 OCHOBBI HM3MEpEHHS BpEeMCHH (CBsI3b BpeMeHH ¢ reorpaduueckoit | T
- JIOJTOTOM, CHUCTEMBI CYE€Ta BPEMCHHU, IOHATHUEC O JICTOCYHCIICHUH).
OCHOBBI U3MEpPEHUs
Bpemer, Bupimoe Bumumoe pBmwxeHue IuaHeT (TeTIe0Opa3sHOE JBHKCHUE IUIAHET,
KOHQUTYpaluy IUTaHET, CHACPHYCCKHE W CHHOIWYECKHE MEepHOIBI
JBIDKEHHE TUTAaHET
oOpalieHus TUIaHeT).
3. Crpoerne COTHEUHON CUCTEMBI
4, Tema 3.1. PasButne mnpencrapnenuit o ComHeunoil cucteme (actpoHomusi B | Y, KP
PasButne npencraBneHuii | IPEBHOCTH, TEOICHTPHUYECKHE CHCTEMBI MHpa, TEIHOLEHTPHUYECKas
o ConHeyHOH cucTeME. CHCTEMa MHpa, CTAHOBJICHHE TEIHOLEHTPUIECKOTO MHPOBO33PEHIUS).
3akonnl Keriepa — 3akonbl | 3akoHbl Keriepa - 3akoHBI JBWKEHHS HEOECHBIX Tell (TpH 3aKoHA
IBIKeHMS HeOecHBIX Ten. | Kerepa), o6o0menne u yrouHenme HproToHOM 3akoHOB Kerutepa
OO6o0mieHne U yrouHeHne | (3aKOH BCEMHUPHOTO TATOTCHHsI, BO3MYIIEHHUS, OTKphITHEe HenTyHa,
HproroHOM 3aKk0HOB 3akoHbl Kerutepa B hopmynupoBke HetoToHa).
Kemnepa.
5. Tema 3.2. Onpenenenue paccrosHuit 1o Ten ComHeuHoll cuctemsl U pasmepoB | Y, T
OnpenesnieHue pacCTOSHUN | HEOSCHBIX Ten (OIpeleNicHHE PACCTOSHHN MO Mapajiakcam CBETHII,
1o tex ComHeuHoM PaauoiIOKalMOHHBIH METOJ, omperenieHue pazMepoB Ten CoJHEYHOM
cuctembl. Cuctema 3eMiisl- | CUCTEMBI).
Jlyna.
4. Tlpupoxaa ten CoTHEIHOW CUCTEMBI
6. Tema 4.1. Cucrema "3ems - Jlyna" (ocHOBHBIE JBrKeHUs 3emiH, popma 3emin, | Y, T
IIpupona Jlynsl. [manetsr. | JlyHa - ciyTHHK 3eMITH, COJIHEUHBIE W JIyHHBIE 3aTMeHwus ). [Ipupona
ITnanets! 3eMuoi rpynmsl. | Jlyn (pusndeckue ycnmoBus Ha JlyHe, moBepxHOCTb JIyHBI, JyHHBIE
[ImaHeTHI- TUTAHTHI. nopoxpl). Ilmanerer 3emHOM Tpymmbl (oOmas XapakTepHCTHKA
ITnyron aTMocdepsl, TTOBEPXHOCTH). [TnaHeThI-TUTaHThI (oOrmmast
XapakTepHCTHKA, 0COOCHHOCTH CTPOCHHUS, CITyTHUKH, KOJIBIIA).
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Ne ®dopma

pasme Hauvenosanme Conepxanne pazzaena TEKYIIETO

paszmena

na KOHTPOJIS

1 2 3 4

7. ACTepouIbl 1 METEOPHUTHI (3aKOHOMEPHOCTh B PACCTOSHUAX IUIaHeT oT | P, V

ConHIla W TOSIC acCTEpOWJOB, IBWKECHHE acTEpOWAOB, (pH3HMUECKHe
Tema 4.2. XapaKTePUCTHKH acTEPOUJIOB, METEOpUTHI). KoMeThI u MeTeopsl
AcTteponapl. MeTeopuTHI. (OTKpBITHE KOMET, BH[, CTPOCHHUE, OPOHUTHI, TPUPOAA KOMET, METEOPHI U
KomeTb! 1 MeTeopHI. Oomunapl, MeteopHble ToTokH). O6mume cBenenuss o Comnne (Bua B
OO1mue cBeneHus 0 TEJIECKOII, BpalleHWe, pa3Mepbl, Macca, CBETUMOCTb, TEMIIEparypa
Conxie. ConHLla M COCTOSHHE BElLIECTBA Ha HEM, XHMHUYECKHH COCTaB).

Crpoenue armocdeps! Comnna (poTtocdepa, xpomocdepa, coTHETHAS

KOpOHA, COJIHEYHast aKTHBHOCT).

5. ConHue u 3Be31bl

8. Tema 5.1. Hctounuku sHepruu u BHyTpeHHee cTpoeHue ConHua (IpOTOH - Py
WcTovHUKY SHEPTUH U NPOTOHHBIA IMKJI, TOHATHE O MOJEISIX BHYTPEHHEIO CTPOCHUS
BHYTpPEHHEE CTPOCHHE Connua). ConHile M XH3Hb 3eMiH (TIEPCHEKTUBBI HMCIOIb30BAHUS
Connua. CoJHIIE ¥ )KU3Hb | COJIHEYHOHM SHEPrHH, KOPOTKOBOJIHOBOE M3JIy4eHHE, paJlHOU3ITydCHHUE,
3emutn. KOPITyCKYIIIpHOE H3irydenue, mpobnema "Comnre - 3emus").

9. Tema 5.2. Paccrostnnme 70 3Be3n (ompenenieHHE PAcCTOSHUN TO TOAWYHBIM | T
Paccrosame 1o 3Be3a. nmapajjlakcaM, BHAWMBIE ¥ a0CONIOTHBIC 3BE3AHBIC BEIHUIHHEI).
IIpocTpancTBeHHBIE IIpocTpaHCTBeHHBIE CKOPOCTH 3Be3] (COOCTBEHHBIC IBIDKCHHS H
CKOPOCTH 3BE3I. TaHTEHIMAJIbHBIE CKOPOCTH 3Be3n, 3¢dekr Hommepa u ompenencHue
®dusnueckas npupoaa JMy4eBbIX CKOpocTeidl 3Be3m). dusmdueckas mpupona 3Be3m (IIBET,
3BE3. TeMIieparypa, CleKTpbl 1 XMMUYECKUH COCTaB, CBETUMOCTH, PaJNYChl,

Macchl, CPeHUE TUIOTHOCTH).

10. Tema 5.3. CBs3p Mexny (U3MUECKHMMHU XapaKTepUCTHKamMH 3Be3n (mmarpamma | Y, KP
CB3b MEXTY "CHeKTP-CBETUMOCTR", COOTHOILIEHHE ""Macca-CBETUMOCTL", BpallleHUue
(busnvecKkuMu 3BE3]] PA3IMYHBIX CIEKTPAIBHBIX KiaccoB). JIBOifHBIE 3Be3[bl
XapaKTepUCTUKaMH 3BE3I. (onTnueckne W (U3MUECKUE ABOWHBIC 3BE3IBI, OIpEACICHHE Macc
JIBoitHBIE 3BE3/IBL. 3Be3]] U3 HAOIIONCHUI MBOMHBIX 3BE3]], HEBUIUMBIC CITyTHHKH 3BE31).
Omnyeckre nepeMeHHsle, | POu3nyeckue mepeMeHHbIe, HOBBIE W CBEPXHOBEIE 3Be31bl (Tiedenmpl,

HOBEIE U CBEpPXHOBBIE Ipyrue pu3ndecKue mepeMeHHbIe 3BE3/Ibl, HOBBIE H CBEPXHOBEIE).
3BE3/IbI
6. Ctpoenue 1 3BOJIOIUS BeeneHnoi

11. Tema 6.1. Hama Tanmaktuka (coctaB - 3Be3abl W 3Be3gHBIC CKOIuieHus, | Y, T
Hama lNanaxruka. pyrue TYMaHHOCTH, MEX3BE3JHBIM Ta3, KOCMHYECKHE JIydd U MarHUTHBIC
T'anakruky. noJisi; ctpoenue ['amaktuky, BpamieHue ['allakTUKKU U IBUKEHUE 3BE3[
Meraranaktuka.. B HeH; pamuomsiydenue). JIpyrme ranakTuku (OTKPBITHE IPYTHX

TaJIAKTHK, ONpENeJICHHE pa3MEpOB, PACCTOSHUA M MacC TaJaKTHK;
MHOroOOpa3ue TallaKTHK, paIHOTATaKTUKA W aKTUBHOCTH sIep
TaJlakTHK, KBas3apbl). Merarajgakruka (CHCTEMBl TajaKTHK U
KpyImHOMacIITabHast CTPYKTYpa Bcenennoit, pacmmpenue
MertaranakTuky, runore3a "ropsueil Beenennoit", kocMonorudeckue
Mozenu BeenenHoit).

12. Tema 6.2. IIpoucxoxxaenue W HBONOLMSA 3Be3l (BO3pacT TajlakTUK U 3Be3n, | Y, KP

TIpoucxoxaenue u
SBOJIIOIIHS 3BE3I.
TIpoucxoxieHne miaHer.
JKusHb 1 pazym BO
Bceenennoil.

NPOUCXOXKACHHE W HBONIOLUS 3Be3m). I[IpOMCXOXKICHHE IUIAHET
(Bo3pact 3emmun m apyrux Ten COJHEYHOW CHCTEMBI, OCHOBHEIE
3akoHOMepHOCTH B COJIHEYHO# cucTeMme, MepBbleé KOCMOIOHUYECKUE
THIIOTE3bI, COBPEMEHHBIC TPEIICTABICHHS O MPOUCXOKACHUH TIAHET)

ITpumeuanue: T — TectupoBanue, P — Hamucanue pedepara, ¥ — ycrHbrit onpoc, KP — koHTponbpHas padota

2.4.2. 3aHATHS CEMUHAPCKOTO THUIIA

— HE IPEyCMOTPEHBI
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2.4.3. IlpakT4eckue 3aHATHS

No HanmeHoBaHue HanMeHOBaHME MPAaKTUYECKUX PadoT Dopma Tekyiero
bazzena KOHTPOJIS
1 2 3 4
1. Ilpakmuueckoe Bonpocwt ona uzyuenusn: IIP, P3, V¥, T
3anamue Nel 1. VYcraHoBiIEHHE CBSA3M CHCTEM KOOPIMHAT CO3BE3IHI IO KapTe
WUsmenenne sBunga 3Be3guoro Heoda.
3BE3JHOTO Heba B 2. OmpeneneHne YKBaTOPUAITBHON CUCTEMBI KOOPIMHAT.
TEYEHHUE CYTOK. 3. Onpenenenne reorpaduieckoii mupoTsl (BbicoTa [lomroca mupa u
W3menenue Buia reorpaduyeckas IMPOTa MECTa HAOIOACHUS, CyTOYHOE IBHKCHUE
3BE3/IHOTO HebOa B 3BE3J1 Ha Pa3HBIX IIMPOTAX, CBSI3b MKy CKIIOHCHHEM, 3¢HUTHBIM
TEYCHHUE rojia paccTossHueM U reorpaduuecKoi MUpOTOoit).
2. IIpakmuueckoe Bonpocwt ona uzyuenusn: IIP,P3, V, T
3anamue Ne2 OcHoBbl |1.  YcTaHOBIEHHE CBS3M BPEMEHH ¢ reorpaduueckoii JoiroTou.
u3Mepenus Bpemenu. (2. [lpencraBieHue o JBIKCHHUH IUIAHET, KOHQUTYPAIMH TUTAHET,
IIpakmuueckoe nepruoax oOpaIieHus IIaHeT.
s3anamue No3 3axkonnl (3. Ilpencrasnenus o pa3Butuu COTHEIHONW CUCTEMBI.
Kemnnepa — 3akonbl 4. Pemenwne 3a5ad ¢ npuMeHeHUEM 3akOHOB Kerutepa.
nBkeHus HebecHbIX |O000menune 3akoHoB Kerutepa u 3akoHoB HproToHa.
TeL
3. IlIpakmuueckoe Bonpocwt ona uzyuenusn: Imp,P3, T
3anamue No4 1. Omnpenenenne pacctossauid 10 TeN COTHEIHONW CUCTEMBI.
Onpenenenue 2. OmnpeneneHue pa3MepoB HEOSCHBIX TeEll.
paccTosHuil 10 Ten 3. IIpuBenenue npumMepoB B pa3BUTUU NpexacTaBieHui ConHeuHon
COJTHEYHOW CHCTEMBI. |CHCTEMBI.
4. YcTaHOBIJICHHE CBS3U MEKAY 3aKOHAMH aCTPOHOMHUU U (DU3UKH.
5. Bsruucnenue paccrosuuii B ConHeuHOHN cUCTEME.
6. IlpuMeHeHHE 3aKOHOB B yUCOHOM MarepHale.
7. Bprauciaenne pazmMepoB HEOSCHBIX TEJ ¢ TOMOIIIBIO
ACTPOHOMHYECKUX BEIMIHH.
4. Ilpakmuueckoe Bonpocwt ona uzyuenusn: IIP,P3, VYV, T
3anamue Ne5 1. Tlonstue cuctemsl «3emisi-Jlyna». Biusaue JIyHbI Ha )KU3HD Ha
[Tmanets!. [Inanersr  |3emire.
3€MHOM TpyMIIbL. 2. TlpoBeneHue cpaBHUTEIHLHOTO aHamu3a 3emiu U JIyHBI.
[Tnanersl- rurantel.. (3. Omnpenenenne uianeT ColHETHOH cucTeMbl. [IpoBenenue
CPaBHUTEIHHOTO aHAJIM3a IUTAHET 36MHOM TPYIIIBI, TNIAHET-TUTAHTOB U
IUTAHET-KapIIUKOB.
4. VYcraHoBJeHHE OCHOBHBIX 3aKOHOMEPHOCTEN B CUCTEME «3eMJIsI-
Jlynay.
5. IIpakmuueckoe Bonpocwt ona uzyuenusn: IIP,P3, V, T
3anamue No6 1. OmnpeneneHue acTepOUIOB U METEOPUTOB, KOMET U METEOPOB.
AcTepousl. 2. IlpoBeneHue cpaBHUTENIBHOTO aHaiu3a ruiaHeT CoNHEeUHON
Meteoputsl. KomeTsr |cuctemsl. OdopMmieHne TabIuI] PU CPaBHUTEITHHOM aHAJIN3E.
1 METEOPHI. 3. IlpoBemeHue CpaBHHUTEIFHOTO aHAIN3a MEXy HEOOIBIINMU
Ilpakmuueckoe tenamu B Coraednoi cucreme. Odopmirenue Tadbaui npu
3anamue Ne7 CpPaBHHUTEIILHOM aHaJIU3e.
Paccrostane o 3Be3x. |4.  3ydeHme TepMOSAEPHOTO CHHTE3a MIPH N3yYCHUH BHYTPEHHETO
crpoenue ComnHia. IcTOYHUKH SHEPTUU.
5. Omnpenenexnue pacCTOSHUN A0 3BE3I.
6. IIpakmuueckoe Bonpocwt ona uzyuenusn: IIIIP, JIP, Y P, JIP,
3anamue No§ 1. Omnpenenenue NpoCTPaHCTBEHHON CKOPOCTHU 3BE3I. T
CBs13b MEXKIY 2. Wsyduenue 3¢ dekra Jomrepa. [Ipumenenue 3 dekra Jomnepa.
¢usndecKkuMu 3. TIlpoBenenue knaccuuKamuu 3BE3.
XapaKTePUCTUKAMHU 4. Wsyuenue nuarpaMmbl « CIIEKTP-CBETUMOCTBY.
3BE3I. 5. W3yueHue pa3BUTHS 3BE3.
Ilpakmuueckoe
3anamue No9

Hama IManakruka.
Hpyrue ['anaktuku.

MeTaranakTuka.
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2.4.4. Conep:xaHne caMOCTOSITeIbHOI padoThI
[TpumepHas Temaruka pedeparon

Ha camocTosiTennbHyI0 paboTy CTYI€HTOB OTBOIUTCS 18 yacoB yueOHOro BpeMeHH.
W3 Hux 8 yacoB Ha moATroTOBKY pedepara u 10 yacoB Ha MOATOTOBKY COOOIIEHUH 1O
TeMaM, IPEUI0KEHHBIM IPET01aBaTEIEM.

Tewmsl pedepaton
Actposnorus

Bospact (3emun, Conania, ConmHeuHo# cucTemsl, ['anaktuku, MeTaranakTiKy)
Bcenennas

[Nanaktuka (I"amakTuka, raJakTHKN)

['enuonieHTpuUecKas cucreMa Mupa

I'eonenTprueckas cucreMa Mupa

KocmoHnaBTHKa (KOCMOHABT)

© NN kW=

MarnuTtHas Oyps

9. Mereop, Mereoput ,MereopHoe Teno, MeTeopHbIil 10k 1b, MeTeOpHbIN MOTOK

10. Mneunsiii ITyTs

11. 3amyck UCKYCCTBEHHBIX HEOCCHBIX TEI

12. 3armenue (JiyHHOE, COJTHEUYHOE, B CUCTEMaX JIBOWHBIX 3BE3]1)

13. Kopabap kocMU4eCKUiA

14. TIpo6nema «ComHite — 3eMIs»

15. Co3Be3aue (He3axoasiee, BOCXOIAIIEE U 3aX0oAsIlee, He BOCXOIIIEe, 30lMaKaIbHOE)

16. Conneynas cucrema

17. Yepnas npipa (Kak MpeacKa3biBaeMblil TEOpUEH THIOTETUYECKUI 0OBEKT, KOTOPBIH MOKET
00pa30BaThCs Ha OMPENIEICHHBIX CTAIUSIX SBOIIOIUU 3BE3/1, 3BE3IHBIX CKOTICHUH,
TaJIAKTHUK)

18. DBomrorus (3eminu v riaHeT, COJIHIIA U 3BE3/T, METAaraJIaKTUK 1 MeTarajaakTHKH )

2.4.5. IlepeueHb Y4eOHO-METOAUYECKOI0 oO0ecmevyeHHUs IJIA CAMOCTOATEJIbHOM
PaGoTHI 00YYAKOIIHUXCS MO TUCHUIJINHE

CamocTrosiTenpbHas paboTa CTYICHTOB SBISETCA BaxkHeWmed Qopmoit yueOHO-
MO3HaBaTesbHOIrO Mpouecca. OCHOBHas 1LI€Jdb CAMOCTOSATENIBHOM paboThl CTyAEHTa HpU
WU3YYEHHH JUCLMIUIMHBI — 3aKpElNUTh TEOPETHYECKUE 3HAHUSA, IIOJYyYEHHBIE B XOJ
JEKIMOHHBIX 3aHATHH, a Takke CHOPMHPOBATH MPAKTUYECKHE HABBIKH TIOATOTOBKH B
00JIaCTH MaTeMaTHKH.

CamocTosTenpHas paboTa CTy[A€HTa B IPOLECCE OCBOSHUS TUCIUILINHBI BKIIIOYAET:

-M3y4E€HHE OCHOBHOM U JOIIOJIHUTEIBHON JIMTEPATYpPHI 110 KYpCy;
-CaMOCTOSITENIbHOE U3YYEHHE HEKOTOPHIX BOIIPOCOB (KOHCIIEKTUPOBAHUE);
-paboTy C MEKTPOHHBIMH YY€OHBIMHU pECypCaMu;

-U3y4EHUE MaTepUaOB IIEPUOJUYECKON I1€4aTH, MHTEPHET PECYPCOB;
-IIOATOTOBKY K TECTUPOBAHMUIO;

-IIOATOTOBKY K MPAKTUYECKUM (71a00paTOPHBIM) 3aHATUSAM,
-CaMOCTOSITEJIBHOE BBINIOJTHEHUE IOMAIIHUX 3aJaHU,

-IIOATOTOBKY pedepara (IoKiIaaa, 3cce) o OHOM U3 MpobiIeM Kypca.
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Ne HaumenoBanue [epeuens yueOHO-METOANYECKOTO 00ECIICUEHHUS TUCIUILIMHBI 10 BBITOJIHEHUIO
pasnena, Temsl, Buga CPC |camocTosTensHOM paboTh

1 2 3

1. |Tema 1.1 Actponomus 3a 30 cexyHa: 50 caMbIX TOPa3UTEIBHBIX OTKPHITHH B aCTPOHOMUH,
Brenenue Ka)X10€ U3 KOTOPHIX OOBSICHSIETCSI MeHee ueM 3a mosMuHyTHI / J1. backum, 3.K.

Bbepra, K. Kpoydopa u ap. ; pea. @. ®peccen ; npeaucn. M. Puca ; nep. ¢ anr.
O.U. Tleppumnnera. - Mocksa : M3narensctBo «Pumnon-Kiaccuk», 2013. - 160 c. :
ni. - bubmmorp.: ¢. 154-155. - ISBN 978-5-386-06585-0 ; To ke [ DneKTpOHHBIH
pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=353532

2. |Tema2.l. Boxkun, I'T". KocMoc 1 uenoBek: NpUriiameHue K pa3sMbIIIIEHUSM O TyMaHUTapHBIX
3Be3gHoe HeOo. CrocoObl |acmekTax pe3yabTaroB KOCMHYECKOH fesTenbHocTH Yenoseka / [.I. BokuH. - 4-¢
OIpEJCIICHUS u3., ucrp. u gon. - Mocksa ; Bonorna : Ungpa-Nmxenepus, 2018. - 85 c. : ni. -
reorpaguyeckoil mupotsl |bubmmorp.: c. 82. - ISBN 978-5-9729-0198-2 ; To e [DnekTpoHHbIH pecypc]. -

URL: http://biblioclub.ru/index.php?page=book&id=493899

3. |Tema2.2. KoHremnmy coBpeMEHHOT0 €CTECTBO3HAHUS: acTPOHOMUS : ydeOHOe rmocobue aust
OCHOBBI U3MEpEHUs By30B / A. B. Konomuen [u 1p.] ; ots. pen. A. B. Konomuen, A. A. Caponos. — M.
BpeMeHHu. Bunumoe : U3narensctBo IOpaiit, 2018. — 277 ¢. — (Cepwus : YHuBepcutetsl Poccnn). —
JIBIDKEHHE TIJIAHET ISBN 978-5-534-09065-9. — Pexum JIOCTyma www.biblio-

online.ru/book/0C8811A1-5AB8-4205-9C3C-88A5C418EDD4

4. |Tema3.1. Hpo6uuk, T.IO. Actponomus : mabopatopusiii npaktukyM / T.1O. dpo6unk, K.I1.
PasBuTHe npencraBnenuii (Mamykos, b.I1. HeB3opos ; MunuctepcTBo 00pa3zoBaHus 1 Hayku Poccuiickoit
o ComnHeuHOM cucTeMe. Oeneparn, OenepanbHOE TOCYIAPCTBEHHOE OIOKETHOE 00pa30BaTEIbHOE
3akonsl Keruiepa — 3aKoHbI |ydpexaeHe BICIIETO MpodeccnoHanbsHoro oopasoBanus «KemepoBckuid
JIBIDKCHUS] HEOSCHBIX TEINI. |TOCYJapCTBEHHBINH yHUBEpcUTET». - KemepoBo : KemepoBckuii rocynapcTBeHHBIH
O06o06menne u yrounenue |yHuBepcurert, 2014. - 102 c. - bubnuorp. B k. - ISBN 978-5-8353-1772-1 ; To xe
HprotoHoMm 3ak0HOB [DnexTponnslii pecypc]. - URL:

Kemnuepa. http://biblioclub.ru/index.php?page=book&id=278346

5. |Tema3.2. [epenbman, 5. U. 3aunmarensuas acrponomust / 5. U.

Omnpenenenune paccrosiauii | Mapos, M. 5. Kocmoc: ot ConHedHoii cucteMsl BriyOb Beenennoii / M. 5. Mapos.
1o tes1 CoTHEUHOM - Mocksa : ®usmaraut, 2017. - 532 ¢. : un. - ISBN 978-5-9221-1711-1 ; To xe
cuctembl. Crucrema 3emMis- |[ DnekTpoHHsIi pecypc]. - URL:

Jlyna http://biblioclub.ru/index.php?page=book&id=485269

6. |Temad4.l. S. 1 Mapos, M.S. Kocmoc: ot ConHeuHol cucteMbl BITyOb Bceemennoit / M.SL.
[Ipupona Jlynsl. [Lnanetsr. [MapoB. - Mocksa : U3narensctBo @usmariut, 2016. - 531 c. - ISBN 978-5-9221-
[Tnanersr 3emHuoM rpynmsl. (1711-1 ; To xKe [DmexTpoHHBII pecypc]. - URL:
[TnaHeTbI- TUTAHTBI. http://biblioclub.ru/index.php?page=book&id=467927
ITnyToH

7. |. Tema 4.2. Crpayr, E.K. [IepBsiii mar Bo Beenennyto / E.K. Crpayr. - Mocksa : Pycckoe
Actepouznsl. MereopuThsl. [cioBo, 2017. - 123 c. : un. - (Knagesp 3nanuit). - ISBN 978-5-533-00119-9 ; To xe
KomeTs! u MeTeopsl. [DnexTponnslii pecypc]. - URL:

Oo61mue cBeieHus O http://biblioclub.ru/index.php?page=book&id=486362
Connne.

8. |Tema5.1. Oeciirun, 0.0. YauBuTenbHas KOCMOHABTHKA: MalleHbKHE paccKa3bl O TalHax,
Wcrounvku sHEpTHH U 3arajgkax W OTKPBITHAX HA MyTH B Oonbmoi kocmoc / O.0. detiruH. - Mocksa ;
BHYTPEHHEE CTPOEHHUE Bonorna : Uadpa-Unxenepus, 2018. - 245 c. : wi. - bubauorp. c: 240. - ISBN 978-
Conama. ConHie U xku3Hb (5-9729-0231-6 ; To Ke [DmexTponHBIIt pecypcl. - URL:
3emun. http://biblioclub.ru/index.php?page=book&id=493761

9. |Tema5.2. S1. . Mapos, M.A. Kocmoc: ot ConHeuHoi cuctembl BITyOb Bceenennoi / M.SL.
Paccrositnue 1o 3837, Mapos. - Mocksa : @usmariut, 2017. - 532 c. : nn. - ISBN 978-5-9221-1711-1 ; To
[IpocTpaHcTBEHHBIE xKe [DnexTpoHHBII pecypc]. - URL:
CKOPOCTH 3BE3/I. http://biblioclub.ru/index.php?page=book&id=485269
dusnueckas npupona
3BE3/I.

10. |Tema 5.3. Actponomus : yueoHOoe mocodue s CIIO / A. B. Konomuer [u ap.] ; oTB. pen. A.
CB3b MEXIY B. Konomuen, A. A. CaponoB. — M. : UznarensctBo Opaiit, 2018. — 277 c. —
bu3nIecKUMU (Cepus : IIpodeccuonanbuoe obpasosanue). — ISBN 978-5-534-08243-2. —
XapakTepuCcTHKaMu 3Be31. |Pexxum  mocrtyna www.biblio-online.ru/book/88712D63-7F11-4656-AC46-
JIBOWHEBIC 3BE3/IBI. 0382875E34CB.

dusnueckue nepeMeHHble,
HOBBIC W CBEPXHOBBIC
3BE3IBI
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11. |Tema 6.1. Boponnos-BenbsimuHoB b. A. Actporomusi. ba3osslii yposens. 11 kinacce : yueOHUK
Hama I"anakruka. Ipyrue |/ B. A. Boponnos-Benssmunos, E. K. Ctpayt. - 5-¢ u3z., mepecmotp. - Mocksa :
lanakTuky. Hpoda, 2018. - 239 c. - (Poccuiickuit yaeobnuk). - ISBN 978-5-358-19462-5
MeraranakTuka..

12. |Tema 6.2. A3zes, C. A. Actponomust. ConHednast cucrema : yaeonoe nocooue mist CI1O / C. A.
IIpoucxoxaenue u S3eB ; mox Hayu. pen. B. I. Cypauna. — 3-e u3a., nep. u non. — M. : M3gaTenbcTBo
SBOITIOTINS 3BE3]I. FOpaiit, 2018. — 336 ¢. — (Cepus : [Ipodeccnonansaoe obpazoBanue). — I[ISBN
[Ipoucxoxnenue mianer. |978-5-534-08245-6. — Pexum moctyna : www.biblio-online.ru/book/F366D561-
KuzHb 1 pasym Bo F55F-42C4-A2B4-C2819B01CD06
BcenenHoi.

Kpome nepeuncieHHbIX UCTOYHMKOB CTYAEHT MOXKET BOCIIOJIb30BAThCS TOMCKOBBIMU
cucreMamu cetu MIHTepHET 1o TeMe caMOoCTOSITEIbHON paOOTHI.

JUis ocBOEHUsS! NaHHOW JMCUUIUIMHBI U BBIIOJIHEHUS NPEAYCMOTPEHHBIX Y4eOHOM
nporpaMMon Kypca 3aJaHuid 10 CaMOCTOSITENbHOW padoTe CTYAEHT MOXKET HCIIOIB30BaTh
cremyromniee yaeOHO-MeTOINIeCKoe 00eCTIeYeHHE:

-METOINYECKNE PEKOMEHIALIMK TIPETIOIaBaTelsl K JICKIIMOHHOMY MaTepHally;

Hauasniom opranuszanuu j1r000i caMOCTOSTENbHOW pabOThl AOJKHO ObITh NPUBUTHE
HaBBIKOB U YMEHHI IPaMOTHOM paboOThI ¢ yueOHOI M Hay4YHOU JUTEpaTypoil. ITOT mpoliecc,
B TIEPBYIO OYepeldb, CBS3aH C HAXOKICHHEM HEOOXOJMMOW Ui YCIEUIIHOTO OBIAICHUS
y4yeOHbIM MarepuajoM JuTeparypoil. CTYIeHT JODKEH yMEeTh I0JIb30BaThCsl (OHAaMU
OuOIMOTEK U CIIPAaBOYHO-OMOINOTpadueCKIMH N3JaHUSIMH.

CryneHTbl [UIsl TMOJIHOLIEHHOTO OCBOEHHS Y4e€OHOIo Kypca JIOJIKHBI COCTaBJISATh
KOHCHEKThI KaK IIPH MPOCIYIIMBAaHUM €r0 TEOPETUYECKON (JEKIIMOHHOM) YacTH, TaK U IpHU
MOJTOTOBKE K IPAKTUYECKUM (J1abopaTopHbIM) 3aHATUAM. JKesaTenbHO, YTOObI KOHCIEKTHI
JIEKUMI 3aMUChIBAINCH B JIOTUYECKOM MOCIEA0BATENBHOCTH N3YUEHHSI Kypca U COAECPKAIHCH
B OJHOM TETpaJIH.

3. OBPASOBATEJIBHBIE TEXHOJIOT'UHN

Jlns  ymydmieHWss — yCBOGHHsS ~— y4eOHOro — marepualia  MpeayCMaTpUBAEeTCS
WCIIOJIb30BaHNWE AaKTHBHBIX W HHTEPAKTUBHBIX (OPM TMPOBEAEHUS aAyIUTOPHBIX H
BHEAYIUTOPHBIX 3aHATHH C 1enbl0 (HOPMHUpPOBAHUS M pPa3BUTUA MPO(ECCHOHATBHBIX
HaBBIKOB 00y4aroluxcsl.

B mpornecce npenonaBanusi TPUMEHSIOTCS 00pa30BaTeIbHbIC TEXHOIOTUN Pa3BUTHS
KpUTHYeCKOro MbinuieHusi. O0s3areabHbl KOMIIbIOTEPHBIE JTa0OpaTOpHbIE MPAKTHUKYMBI 1O
pazzenam JUCHUILIUHBI.

B yueGHOM nporecce Hapsay ¢ TPAAUIIMOHHBIMU 00pa30BaTEIIbHBIMU TEXHOIOTHUSIMU
UCIIOJIb3YIOTCS KOMITBIOTEPHOE TECTUPOBAHHUE, TeMaTH4eCcKue Mpe3eHTalluH,
WHTEPAKTUBHBIE TEXHOJIOTHH.

3.1.00pa3oBaTe/bHbIC TEXHOJIOTHH NPHU MPOBEACHUH JIEKIHIA

o Koun.
No Tema Bunbl mpumeHsieMbIX 00pa30BaTEIbHBIX TEXHOJIOTHIMA qac
1 2 3 4
Pasgen 1 O6mias sxonorus
1 Tewma 1.1 Benenue TexHONOTHS pa3BUBAIONIETO O0yUSHUS 2
2 Tema 2.1. 3Be3nHoe HE60. CTIOCOOBI OTIpeAeTICHIS AynnoBU3yabHas TEXHOJOTHS, JICKITHSI- 9%
reornaduyeCKOM MMDOTHI oucKvecus ™
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Tema 2.2. OcHOBBI U3MepeHUs BpeMeHu. Buaumoe

Texuonorus Ppa3sBUBarOUICIO O6y‘I€HI/IH,

3 |\OBHKEHME IUIaHET 2
MPOOJIEMHOE H3JIOKEHUE
Tewma 3.1. Pazpurne npencrasnennii o CoMHEUHON
cucreme. 3akoHsl Kerurepa — 3aKOHBI ABHKEHHS %
4 Texnomorus npobaeMHOTO 00ydIeHUS 2
HebecHbIX Ten. O0o0menne u yroaaenne Heroronom
3akoHoB Kemepa.
Tema 3.2.0npeneneHue pacCTOSHUN 10 Tel .
5 Conneunoii cuctemsr. Cucrema 3emns-Jlyna AyAHOBU3Yya/IbHAS TEXHONOTHS, KEHC -METOLL 2
6 Tewma 4.1. Ilpupona Jlynsr. ITnanetsr. Ilnanets: AynHOBH3yaTbHAS TEXHOJIOTHS, MPOGIEMHOE 5
3eMHOM rpynnsl. [Inanersl- ruranTsl. IlmyTon H3TI0YKEHIe
_ Tema 4.2. Acrepounsl. Meteoputsl. KomeTsl 1 AYZMOBH3yaIbHAS TEXHONOTHS, JIEKLIS - "
mereopsl. O0mmue cpefenus o Connile. JMCKycenst
g Tema 5.1. ICTOYHMKY SHEPIMU M BHYTPEHHEE AyZHOBU3yaJIbHASL TEXHOIOTHSL, IPOGIEMHOE i
crpoenne Connua. CoJHIE U KU3HE 3EMITH. W3II0KEHNE, JIEKLHA - IUCKyCCHs™®
Tema 5.2. Paccrosinue 1o 38e31. [IpocTpaHcTBeHHBIE .
9 CKOpOCTH 3Be31. DU3HUECKAs TPHPOJIA 3BE3L. AynuoBu3yasbHas TEXHOJIOTHS, KEHC -METOA 2
Tema 5.3. CBs3b Mexay (PU3NYECKUMHU
10 XapaKTEpPUCTUKAMHU 3B€3/l. JIBOMHbIE 3BE3/BL. AynnoBu3syaibHasi TEXHOJIOTHS,, MPOOIEeMHOE 9%
Duznueckue NEPEMCHHBIC, HOBBIC 1 CBEPXHOBBIC H3JI0KCHHUE C MIPUBJICYCHUEM cneup}aﬂp}c]‘a*
3BE3/IbI
Tema 6.1. Hama ['anakTuka. rue [anakruku.
ema 6 Hpyrue AyIIMOBH3YalbHAs TEXHOJIOTHSI, JICKIHS -
11 MeraranakTuxa.. 2
JIICKYCCHSI
Tema 6.2. IIpouCXOXKICHNAE U 3BOIIOIHNS 3BE3 L.
12 Ilpoucxoxnenue nnaner. JXusHb 1 pasym Bo TexHOOTHS TPOBIEMHOTO O0ydEHUS™* 2%
BceneHHOM.
Hroro no xypcy| 24
B TOM YHCJIC HHTEPAaKTUBHOE O0ydeHHe™ 12%
3.2.00pa3oBare/ibHbIe TEXHOJIOTHH NP NPOBEICHUH NPAKTHYECKUX 3aHATHH
No  Tema 3aunsiTus Bunbl npuMeHseMbIX 00pa30BaTeIbHbBIX Kon.
TEXHOJIOTHH yac
1 Ilpakmuueckoe 3anamue Nl V3mMenenue Buga Juckyccust o TEOpEeTHYECKUM BOIIPOCAM. 2
3BE3IHOTO HeOa B TeueHUe CyToK. I3menenne Buaa  Pemenue 3agad MHAMBUAYaIbHO
3BE3JIHOTO HeOa B TEUEHHUE roja
2 Ilpaxmuueckoe 3anamue Ne2, Ne3. OCHOBBI Jluckyccust o TeOpeTH4ecKM BOIPOCcaM 2
HU3MepeHHus BpeMeHH. 3akoHbl Keryiepa — 3akoHbBI Pemenne 3a1a4 MHAMBHUIYaJIBHO C TPYIIIOBBIM
JBIKCHUSI HEOSCHBIX Tell. 00CyXaeHIEM
3 | Ilpakmuueckoe 3anuamue Ne4.Onpenenenue Kpyrmistii cTon 1Mo TeopeTHaecKuM BOTIpOcaM 2%
paccTosHui 10 Tesr COMHEYHOI CHCTEMBI. Pemenue 3amau keric-MeToq0M
4 Ilpakmuueckoe 3anamue N5, I1nanetsl. [Inanerst | [Ipecc-koH(epeHIHs 10 TEOPETHYECKIM 2%
3eMHOH rpynunsl. [1aHeTsl- TUraHThL.. BoIpocaM. Penienue 3a1au MaibIMy rpynnamMu
5 | IIpakmuueckoe 3anamue Ne6, Ne7. AcTepoussl. Pemienue 3agay MaabIMU FpyNnaMy ¢ TPYHIIOBBIM 2
Mereoputsl. Komersl 1 Meteopsl. Paccrosiaue 10 | 00CyKA€HHEM HTOTOB
3BE3.
6 | IIpakmuueckoe 3anamue No8, No9.CBS3b MEXKIY JIMCKyCCHS 1O TEOPETUIECKIM BOTIPOCAM. 2%
(u3HUECKIMH XapaKTepucTuKamu 3Be3a. Hama Pemenne 3ana4 MHANBHIYaIEHO
T'anakruka. Ipyrue I'anaktuku. MeTtaragakTuka.
Hroro mo xypcy 12
B TOM YHCJIE HHTEPAKTHBHOE 00yueHne ™ 6*
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4. YCJIOBUSA PEAIN3ALUUA ITPOTI'PAMMBI TUCHUTIJIMHDBI

4.1. MarepuajibHO-TeXHUYeCKasi 0a3a, He00OXoauMas J1JI51 OCYlIeCTBJICHUSA

00pa30BaTeIbHOI0 NpoLecca Mo AUCHUILINHE

Peanuzanust yueOHOM TUCHUIUIMHBI OCYIIECTBISIETCS B CHIEUATBLHO 000PYI0BAaHHOM
KaOMHETE €CTeCTBEHHO-HAYyYHBIX AUCIMILINH.

O6opynoBanue yueOHOTO KaOuHETa!

MyJIbTUMEIUA KOMIUIEKT (MYJABTHUMEIUANPOCKTOP M HKpaH), KOMIbIOTEp, ydeOHas
Mebenb, Jocka ydeOHas, J1abopaTOpHBIM KOMIUIEKC i Y4eOHOW — MPaKTUYECKOW H
MPOEKTHON NIEATETLHOCTH 0 €CTeCTBEHHO-HAYYHBIM JUCIUIUINHAM, HAIVISAHBIC TTOCOOWS,
y4e0HO-METONYECKIE MaTePHAIIbI, BBIX0A B IHTEpHET.

KoMIiekT HamIsIAHBIX TOCOOUIA, KOMITJIEKT y4eOHO-METOUYECKONU JOKYMEHTALIUH.

4.2. [lepeyeHb HEOOXOAUMOTO MPOTPAMMHOTIO O0ecTedeHust

1. 7-zip; (nmuneH3us Ha aHTI. http://www.7-zip.org/license.txt)

2. Adobe Acrobat Reade; (JruTieH3us -
https://get.adobe.com/reader/?loc=ru&promoid=KLXME)
3. Adobe Flash Player; (TTumeHsus -

https://get.adobe.com/reader/?loc=ru&promoid=KL. XME)
4. Apache OpenOffice; (munien3us - http:// www.openoffice.org/license.html)

5. FreeCommander; (MuueH3us
https://freecommander. com/ru/%dO%bb%dO%bS%dl%86%d0%b5%d0%bd%d0%b7%d0%
b8%d1%81/)

6. Google Chrome;(nuuieH3us -

https://www.google.ru/chrome/browser/privacy/eula_text.html)
7. LibreOffice (B cBoOOgHOM A0CTYyTIE);
8. Mozilla Firefox.(nmuuen3us - https:// www.mozilla.org/en-US/MPL/2.0/)

5. MNEPEYEHb OCHOByoﬁ U JONOJHUTEJBHON YUYEBHOM
JIUTEPATYPBI, HEOBXOAUMOM JJ151 OCBOEHUS JUCIHUIIJIAHBI

5.1. OcHoBHas1 TuTEpPaTypa

1. Actponomus : yuebnoe nocooue qis CI1O / A. B. Komomuer [u ap.] ; OTB. pen.
A. B. Konomuern, A. A. Cadpono. — M. : M3narensctBo FOpaiit, 2018. — 277 c¢. — (Cepus
: I[IpodeccuonansHoe obOpazoBanue). — ISBN 978-5-534-08243-2. — Pexxum noctyna :
www.biblio-online.ru/book/88712D63-7F11-4656-AC46-0382875E34CB.

2. Boponuos-BenbsimunoB b. A. ActpoHomus. ba3oBbiii ypoBenb. 11 kiacc :
yueOnuk / b. A. Boponnos-Benbsmunos, E. K. Ctpayr. - 5-e uzz., nepecmotp. - Mocksa :
Hpoda, 2018. - 239 c. - (Poccwmiickuit yuebnuk). - ISBN 978-5-358-19462-5

3. Szes, C. A. Actponomusi. ComHeuHas cuctema : yueoHoe nocoowue s CITO / C.
A. S3eB ; nox Hayu. pen. B. I Cypauna. — 3-e uzn., nep. u gon. — M. : M3narenbcTBO
FOpaiit, 2018. — 336 ¢. — (Cepus : [Ipodeccuonanproe obpazoBanue). — ISBN 978-5-
534-08245-6. — Pexum nocrtyma : www.biblio-online.ru/book/F366D561-F55F-42C4-
A2B4-C2819B01CDO06.

5.2. lonoiHuTE/IbHAA JIUTEpPATypa
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1. Actponomus 3a 30 cexyHa: 50 cambIX IOPa3UTEIBHBIX OTKPBITUN B aCTPOHOMUM,
KaXX0€ U3 KOTOPBIX OObsCHsETCS MeHee ueM 3a nonMmunyTel / JI. backumn, 3.K. Bepra, K.
Kpoydopa u ap. ; pen. . Opeccen ; npenucia. M. Puca ; nep. ¢ anmn. O.U. Ilepdubesa. -
Mocksa : U3narensctBo «Punon-Knaccuk», 2013. - 160 c. : un. - bubnuorp.: c. 154-155. -
ISBN  978-5-386-06585-0 ; To ke  [OnekrponHbldi pecypc]. -  URL:
http://biblioclub.ru/index.php?page=book&id=353532

2. Bokun, I'I. Kocmoc u uyenoBek: NpUDIAIEHUWE K pa3MBIIUIEHUSM O
T'YMaHUTApHBIX ACTIEKTaX Pe3yIbTaTOB KOCMHUYECKOH edaTenbHOCTH uenoBeka / [.I. BokuH. -
4-e w3A., ucnp. u gom. - Mocksa ; Bonorna : Undpa-Unxenepus, 2018. - 85 c. : mi. -
bubmmorp.: ¢. 82. - ISBN 978-5-9729-0198-2 ; To xe [DOnekrponHsii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=493899

3. Hpo6unk, T.FO. Actponomus : nabopatopusbiii npaktukym / T.FO. [Ipo6uuk, K.I1.
Marnyxkos, b.I1. HeBzopos ; MunuctepcTBo 00pa3oBanus U Hayku Poccuiickoit Deaepanuu,
®denepaibHOE TOCYIAPCTBEHHOE OIOPKETHOE O00pa30BATENbHOE YUPEXKICHHUE BBICIIETO
npodeccruonansHoro obpazoBanust «KeMepoBCKUN TrOCyIapCTBEHHBIH YHHUBEPCUTET». -
Kemeposo : KemepoBckuii rocynapctBeHnbiid yauepeuteT, 2014. - 102 ¢. - bubauorp. B kH.
- ISBN 978-5-8353-1772-1 ; To xe [OnekrponHbii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=278346

4. KoHuenuuu COBPEMEHHOTO €CTECTBO3HAHMS: ACTPOHOMUS : ydeOHOe mocobue
st By3oB / A. B. Komomuern [u np.] ; otB. pea. A. B. Konomuen, A. A. CadponoB. — M. :
WznarensctBo FOpaiit, 2018. — 277 c. — (Cepus : YuuBepcurersl Poccun). — ISBN 978-
5-534-09065-9. — Pexxum noctyma : www.biblio-online.ru/book/0C8811A1-5AB8-4205-
9C3C-88A5C418EDDA4.ITepenbman, . W. 3anumarenbHas actponomus / . U.

5. Mapos, M.A. Kocmoc: or Comneunoii cucrembl BrryOb Bceemennoit / M.S.
Mapos. - Mocksa : @usmarnut, 2017. - 532 c. : un. - ISBN 978-5-9221-1711-1 ; To xe
[DnexTponnsii pecype]. - URL: http://biblioclub.ru/index.php?page=book&id=485269

6. Mapos, M.A. Kocmoc: or ConHeuHol cuctembl BI1yOb Bceemennoit / M.S.
Mapos. - Mocksa : U3narensctBo @usmariut, 2016. - 531 c¢. - ISBN 978-5-9221-1711-1 ;
To xKe [DneKkTpOoHHBIM pecypcl]. - URL:
http://biblioclub.ru/index.php?page=book&id=467927

7. Ilepenbman. — M. : WUzparensctBo [Opaiit, 2018. — 182 c¢. — (Cepus :
OtkpeiTast Hayka). — ISBN 978-5-534-07253-2. — Pexum npoctyna : www.biblio-
online.ru/book/50DB2F5C-DD7C-4FF7-A70F-B3D0A7B136D6.

8. Crpayrt, E.K. Ilepsoiit mar Bo Bcenennyro / E.K. Crpayt. - Mocksa : Pycckoe
cioBo, 2017. - 123 c¢. : wn. - (Kmage3p 3nanmit). - ISBN 978-5-533-00119-9 ; To xe
[DnexTponnblii pecypce]. - URL: http://biblioclub.ru/index.php?page=book&id=486362

9. @eiirun, O.0. YauBuTENbHAsE KOCMOHABTUKA: MaJCHbKHE pacckasbl O TaWHaX,
3araJikax U OTKPBITUSX Ha IMyTH B Oombmoil kocmoc / O.0. ®eiirun. - Mocksa ; Bonoraa :
Undpa-Umxenepus, 2018. - 245 c. : wi. - bubmuorp. c: 240. - ISBN 978-5-9729-0231-6 ;
To xKe [DneKkTpoHHBIM pecypcl]. - URL:
http://biblioclub.ru/index.php?page=book&id=493761

5.3. [lepuonuveckue u3IaHust

1. Bompocsl €CTECTBO3HAHMUS. - URL:
https://e.lanbook.com/journal/2310#journal name

2. YueOHbII AKCHEPUMEHT B o0pa3oBaHuUH. - URL:
https://e.lanbook.com/journal/2335#journal name

3. 3HaHue-cuia. — URL:
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http://biblioclub.ru/index.php?page=journal red&;jid=220412 .

4. Hayka u KU3HbD. — URL:
http://biblioclub.ru/index.php?page=journal red&jid=441231
5. DKCIepuMeHT u WHHOBAaLlUU B LIKOJIE. - URL:

https://elibrary.ru/contents.asp?1d=34076860

5.4. UnTepHeT-pecypcebl

1. OBC «YuuBepcurerckass Oubanoreka ONLINE» [yueOHble, HayuyHbIe 31aHUS,
MEPBOMCTOYHHUKHU, XYJOKECTBEHHBbIC TMPOU3BEIACHHUS  PA3IUYHBIX  U3JATeNbCTB; JKYypHAJbI;
MYNbTUMEINIHAS KOJUISKIUS: ayIMOKHUTH, aynuoQailsibl, BUICOKYPCHl, MHTEPAKTUBHBIE KYPCHI,
HKCIPECC-MOJTOTOBKA K JK3aMEHaM, Mpe3eHTallMi, TECTbl, KapThl, OHJIAMH-IHIIUKIONEINH,
cioBapu] : caiit. — URL: http://biblioclub.ru/index.php?page=main_ub red.

2. DBC wu3narensctBa «JlaHb» [y4yeOHble, Hay4yHble W3JaHHS, TEPBOUCTOUYHUKH,
XY[IO)KECTBEHHBIE MPOM3BEICHUS PA3JIMYHBIX M3JaTEIbCTB; >KypHaibl] : caWT. — URL:
http://e.lanbook.com.

3. OBC «Opaiit» [pazgen «BAIIA TIOAIIMCKA: ®wman Kyol'Y (r. CrnaBsiHCK-Ha-
KybGanu): yueOHMKM u yuyeOHble mocobus wusmarenbctBa «HOpaift»] : caiit. — URL:
https://www.biblio-online.ru/catalog/E121B99F-ESED-430E-A737-37D3 A9E6DBFB.

4. DOBC «Znanium.com» [y4eOHble, HaydHble, HAyYHO-IIOMYISIPHbIE MaTepUabl
Pa3IMYHBIX U3MIaTENbCTB, )KypHabI| : caliT. — URL: http://znanium.com/.

5. OBC «BOOK.ru» [yueOnbie m3manusi — kxojutekius s CIIO] : caiit. — URL:
https://www.book.ru/cat/576.

6. Hayuynas »snektpoHHas Oubnworeka. MoHorpaduu, UW3IaHHBIE B H31aTEILCTBE
Poccuiickoit Akagemun EcTecTBO3HaHUS [OJIHOTEKCTOBBINA pecypc CBOOOAHOTO AOCTyHa] : caiT. —
URL: https://www.monographies.ru/.

7. Hayunas snexTpoHHas OuOIMoTeKka crareid u mybnukanuii «eLibrary.ru» [poccuiickuit
MH(POPMALIMOHHO-aHAIUTHYECKUN TIOPTAJ B 001aCTH HAYKU, TEXHOJIOTUU, MEAUILIMHBI, 00pa30BaHUS;
OompIas 4acTh U3AaHU — cBOOOHOTO noctyna] : cat. — URL: http://elibrary.ru.

8. bas3pl nannbix komnanuu «Mct Bero» [pasznen: Ilepuonnueckue usnanus (Ha pycckoM
S3bIKE) BKJIIOUAET KoJuleKiuu: M3nanus mo oOIIeCTBEHHBIM U TYMaHUTAapHBIM Haykam; M3nanus mo
nenaroruke u oOpasoBaHMIo; M3nmanus 1mo WHGOPMALMOHHBIM TexHOJOrHsM; CraTucTHYecKue
m3nanust Poccun u crpan CHI'] : caiit. — URL: http://dlib.eastview.com.

9. KulepJlennnka : HaydHas »dJEKTpOHHas OWOIMOTEKa [HaydHble JKypHaJIbl B
MOJTHOTEKCTOBOM (popmare cBobomHoro gocryna] : caiT. — URL: http://cyberleninka.ru.

10. ExunHoe okHO mocTyma K 00pa3oBaTebHBIM pecypcaM : penepanbHas nHPpopMarmoHHas
crcTeMa CBOOOIHOTO JIOCTYIA K MHTETPaJIbHOMY KaTallory 00pa3oBaTelIbHbIX HHTEPHET-PECYPCOB U
K DJIEKTPOHHON OMOIMOTEKEe yueOHO-METOAMYECKHUX MaTepHUalioB Il BCEX YPOBHEH 0Opa3oBaHMS:
JIOUIKOJIbHOE, o0Ilee, cpeqHee MpodeccHoHalbHOE, BhIicuiee, AoNoiaHUTEeNbHOe : caiiT. — URL:
http://window.edu.ru.

11. ®enepanbHblii HEHTP HH(POPMAIIMOHHO-00PA30BATEIBHBIX pPECypcoB [ oO1ero,
cpeaHero Mpo¢eCcCUOHANBHOTO, JOMOJHUTEIBLHOTO 00pa30BaHUs; IOJHOTEKCTOBBIA pecypc
cBobomHOTrO Moctyna] : cailT. — URL: http://fcior.edu.ru.

12. Enunas xoyiekuust mUGPOBBIX 00pa3oBaTEIbHBIX PECYpCOB [ TpEToAaBaHUs W
M3yYCHHs Y4EOHBIX AMCUUIUIMH HA4YaJbHOTO OOIIEro, OCHOBHOTO OOILIEro W CpeaHero (IOJHOrO)
o01ero o0pa3oBaHus; MOJIHOTEKCTOBBIN pecypc cBoOoaHOTO Aoctyna] : caiit. — URL: http://school-
collection.edu.ru.

13. O¢unuansHplii UHTEPHET-MIOPTAT MPaBOBOK MH(pOpMaImu. locynapcTBeHHas cucTeMa
MPaBOBOM HMH(GOPMAIIMK [ITOJTHOTEKCTOBBIN pecypc cBoOomHoro moctymal] : cait. — URL:
http://publication.pravo.gov.ru.

14. Duuuknoneauym [DHuukioneauu. CinoBapu. CripaBOYHUKH : MOJHOTEKCTOBBIA pecypce
cBobonnoro nocrtyna] // OBC «YuuBepcurerckas Oubmumorexka ONLINE» : caiit. — URL:
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http://enc.biblioclub.ru/.

15. Dnexrponnsii karamor Ky0aHCKOTO rocyqapCTBEHHOTO YHMBEPCUTETA M (DHMIIMAJIOB. —
URL: http://212.192.134.46/MegaPro/Web/Home/About.

16. : http://enc.biblioclub.ru/.
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6. METOAUNYECKHUE YKA3AHUA IS OBYYAIOLIINXCA
1O OCBOEHHIO JUCIHUIIJIMHBI

Jucuuminaa «ACTpOHOMHS» HalelneHa Ha (opMupoBaHue NPOGECCHOHATBHBIX
3HAHMM ¥ YMEHUH, TaKUX KaK CIIOCOOHOCTH IEMOHCTpPAIMK OOIeHAyYHbIX 0a30BbIX 3HAHUN
€CTECTBEHHBIX HAayK, MaTeMaTUKH, TIOHUMaHUE OCHOBHBIX (DAKTOB, KOHILIETILIUA, TPUHIIUIIOB
TEOPUH.

OOydeHHe CTYIEHTOB OCYIIECTBIISIETCS MO TPaJWLIMOHHOW TEXHOJOTHH (JIEKIUH,
MPAKTUKHU) C BKJIIOUEHUEM WHHOBAIMOHHBIX 2JIEMEHTOB.

C TOukM 3peHHus MCHOJB3YEMBIX METOAOB JIEKIIUH MOAPA3ICISIOTCA CIEIYIOIINM
oOpa3zom: nH(GOPMAITMOHHO-00BSICHUTENbHAS JIEKINA, IOBECTBOBATENNbHAS, JeKIuI-0Oecena,
npoOsieMHas JeKIHUs U T. [I.

VYcTHOe M3NokeHrne yd4eOHOTo marepualia Ha JIEKIHMHU JTOJKHO KOHCIEKTHPOBATHCA.
Caymare JIEKIHI0O HY)KHO YMETh — MOJACPKHUBATh CBOE BHUMAHHE, MOHATh M 3allOMHHUTH
yCIBIIIaHHOE, YIOBUTH May3bl. B mporecce M3I0KEeHUsS MpenojaBaTesieM JIEKIIUH CTYACHT
JOJDKEH BBISICHUTH BCE HEMOHSTHBIE BOIPOCHL. 3aNMUCHIBATh COAEpP)KAHUE JIEKIHUU HYXHO
00s13aTeTIbHO — 3aITUCH MTOMOTAIOT MOAAEPKUBATh BHUMAHHE, CIIOCOOCTBYIOT IIOHUMAHHIO U
3aIIOMUHAHUIO YCIBIIIAHHOTO, IPUBOIUT 3HAHKUE B CHCTEMY, CITy>KaT OTMOPOM JJIsl Tepexoaa
K OoJiee NyOOKOMY CaMOCTOSATEIbHOMY U3YUEHHUIO MpEAMETA.

MeTtoanueckue peKOMEeHAANU 110 KOHCIIEKTUPOBAHUIO JIEKITHI:

— 3alUCh JOJDKHA OBITh CHCTEMHOM, MPEICTaBIATh COOOH COKpaUIEHHBIN BapuaHT
Jekuuu npenoaasarens. Heo6xoaumo ciaymars, 00 JyMbIBaTh U 3alIMCHIBATH OJJHOBPEMEHHO;

— 3amuch BeAETCI OuYeHb OBICTPO, UYETKO, IO BO3MOXHOCTH KOPOTKHMU
BBIPAKEHUSIMU;

— HE MpeKpalias cIymarh MpernoaaBaTesis, Hy)KHO 3allMChIBaTh TO, YTO HEOOXOAUMO
ycBouTh. Henb3si 3amuchiBaTh Cpasy kK€ BHICKa3aHHYIO MBICIIb MPEIoiaBaTels, cleayeT eé
MOHATH M TMOCJTE 3TOr0 KPaTrKo 3alucaTh CBOMMH CIIOBAaMHU WM CIIOBaMH IMPENOaBaTesl.
BaxxHo, yTOOBI B HEW HE OBLII IOTEPSIH OCHOBHOM CMBICI CKa3aHHOT0;

—MMEHa, J1aThl, HA3BaHMSI, BHIBOJIbI, OIIPEICTICHHS 3aITUCHIBAIOTCS TOUHO;

—cienyeT oOpaTuTh BHUMaHHE Ha OQOpMIICHHE 3alucu JieKuud. Jias Kaxaoro
mpeaMeTa 3aBOAUTCS o0mmas TeTpagb. OTIMYHBIM OT OCTAJIBHOTO IIBETA CIEAYET BBIACIATDH
OTAENbHBIE MBICAIM M 3arojOBKH, COKpAaIlaTh OTICNIbHBIE CJIOBA U TPEAJIOKCHHS,
WCIIOJIb30BaTh YCJIOBHBIE 3HAKW, OYKBBI JIATUHCKOTO M TPEUYECKOro aj(aBUTOB, a TaKXKe
HEKOTOpbIe MPUEMBI CTEHOTpahUUECKOTO COKPAIICHHS CJIOB.

[IpakTryeckue 3aHATHS MO JUCHUILIMHE ACTPOHOMHS MPOBOISTCS B OCHOBHOM IIO
cxeme:

-YCTHBI OMNpPOC TO TEOpUHM B Hayane 3aHATHS (0OCYXIEHUE TEOPETHUECKUX
POOJIEMHBIX BOIPOCOB 10 TEME);

-paboTa B rpynmax 1mo pa3peneHuio pa3IndHbIX CUTYaAINi 110 TeMe 3aHATHUS;

-penieHue NpakTUYeCKUX 3a]a4 UHANBUAYATIbHO;

-TMIOIBE/ICHUE UTOTOB 3aHATHUS (WU pedIeKcus);

-UHIUBUAYaJIbHBIE 3aJaHUs Ui TOATOTOBKH K CIEAYIONIMM MPAKTUYECKUM
3aHITHSIM.

[lenb MpakTUYECKOTO 3aHATHS - HAYYUTh CTYACHTOB MPUMEHSTh TEOPETHUYECKUE
3HAHUS MPU PEUICHUH MPAKTUYIECKUX 3a/1ad HAa OCHOBE PEAIbHBIX JaHHBIX.

Ha npaktudeckux 3aHATUSAX MPE0OIaAAI0T CIEAYIONINE METOIBI:

-BepOanbHbIe (TTpeolIagaronuM METOIOM JOJKHO ObITh OOBSICHEHHE);

-pakTuyeckue (MMCbMEHHbIE 3/1aHUs, TPYNIOBbIE 3aJaHUs U T. I1.).
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BaxxapiM Ui CcTyneHTa SBISIETCA YMEHHE PAalMOHAIBHO MONOUPaTh HEOOXOTUMYIO
yueOHyto nureparypy. OCHOBHBIMU JINTEPATYPHBIMU UCTOUHUKAMMU SIBIISIOTCS:

— Oubnmoreunsie pounbl punuana Kyol'V;

— 3JIEKTPOHHAs OMONMMOTEYHAS CUCTEMA « YHUBEPCUTETCKAs OMOIMOTEeKa OH-TaH»;

— 3JIeKTpOHHasA OnbnuoTeyHas cuctema Mznarenscta «JIaHby.

[Touck kHUr B OHONMOTEKE HEOOXOAMMO HAYMHATH C HM3YyYEHHUS MPEAMETHOIO
Katajora M CO3/aHMs CHHMCKa KHUI, IOCOOMH, METOIMYECKUX MAaTepuajoB IO TEMe
U3yUYEeHUS.

[TpocMOTp KHUTH HAYMHAETCS C TUTYIBHOIO JIUCTA, CIEAYIOIIEro nocie ooaoxku. Ha
HEM OOBIYHO MOMEMIAIOTCS BCE OCHOBHBIE JAaHHBIC, XapaKTepU3YIOIINE KHUTY: Ha3BaHUE,
aBTOp, BBIXOJHBIC JaHHBIC, JaHHbIE O Mepeu3gaHnud u T.0. Ha 006opoTe THTYIBHOTO JHCTa
na€Tcs aHHOTAlUs, B KOTOPOM YKAa3bIBAa€TCsl TEMAaTHKa BOIPOCOB, OCBEIIEHHBIX B KHMIE,
olpenensieTcs Kpyr uuMrareneil, Ha KOTOpbld OHa paccuuTaHa. bonblioe 3HaueHue uMMeer
NPEINCIOBUE KHUTH, KOTOpPOE 3HAKOMHUT 4YHUTAaTels C JIMYHOCTBIO aBTOpPA, MCTOpHUEH
CO3JIaHMs KHUTHU, PaCKPBIBAET CO/IEPIKaHUE.

[IpounTaB mnpeaucioBHE€ M MOJYyYUB OOIIEe NPEACTABICHUE O KHUTE, CIEeayeT
00paTUTHCA K OMIABICHHUIO, KOTOPOE 3HAKOMHUT 00y4aeMoro ¢ COAEp>KaHUEM U JIOTHYECKOU
CTPYKTYpOil, MO3BOJSET BbIOpaTh HYKHBIA Marepuan g u3ydeHus. 1on u3laHus KHUTU
MO3BOJISIET CYIUTh O HOBHU3HE Marepuana. B kHMre Moryr ObITh NpUMEuYaHUs, KOTOpBIE
COZIep>KaT Pa3JInYHbIE JOMOJHUTENbHbIE CBeeHUs. OHU MeJaTaroTCcsl BHE OCHOBHOTO TEKCTa
U Pa3bACHAIOT OTAENbHBIE BOMPOCHL. [IpeamerHbie u andaBuUTHBIE yKa3aTead 3HAYUTEIHHO
o0JIeryaroT IOBTOPEHHE H3JIOKEHHOTO B KHUIE€ MaTepuana. B KoHIlE KHMIHM MOXET
pacriosiaratbCsi BCIIOMOraTesbHbIM Marepuan. K HeMy OOBIYHO OTHOCATCS MHCTPYKLUH,
MPUJIOKEHUS, CXEMBbI, CUTYyallUOHHBIE 3a/1a41, BOIIPOCHI JJI1 CAMOKOHTPOJIS U T.JI.

Jlnst nydinero mpejncTaBi€HUs M 3allOMMHAHUS MaTepuana LEelecoo0pa3sHO BECTH
3allUCH U KOHCHEKTHI PA3JINYHOIO COJEPKAHUs, 3 UMEHHO:

— MIOMETKH, 3aME4aHHUs, BbIJIEJICHHE TIIaBHOTO;

— IUIaH, TE3UCHI, BHIITUCKH, LIUTATHI;

— KOHCIIEKT, pabouas 3amnuch, pedepar, J0KIad, JIEKIHs U T.J1.

Yurath yuyeOHHMK HEOOXOIMMO BIyMUYMBO, BHHUMATEJIbHO, HE MPOIyCKas TEKCTa,
CTapasich MOHATH KXyl (Gpasy, OJHOBPEMEHHO pa30mpasi MPUMEpHI, CXEMBbI, TaOIHUIIBI,
PHUCYHKH, IPUBEIEHHBIEC B YUCOHHKE.

OnHUM U3 BaKHEHIINX CPENICTB, CIOCOOCTBYIOUINX 3aKPEIUICHUIO 3HAHUM, SBIsSeTCs
KpaTKas 3aluCh NPOYUTAHHOIO MaTepuajna — COCTaBleHHE KoHcnekTa. KoHcmekr — 3T1o
KpaTKO€ CBSI3HOE U3JIOKEHUE COAEpkKAHUS TEeMbl, Y4YeOHMKa WM €ro 4acTv, O0e3
NoApOoOHOCTEN M BTOpOCTENEeHHbIX fAeTanell. [1o cBoell cTpykType M MocCieqoBaTeIbHOCTH
KOHCIEKT JI0JKEH COOTBETCTBOBATh IJIaHy yueOHHKa. I103TOMy Ba)KHO cHayajla COCTaBUTh
IUTaH, a TIOTOM MHCaTh KOHCIIEKT B BUJE OTBETA HA BOMPOCH Tu1aHa. Ecinu yueOHuK pa3nenén
Ha HeOOJbIlIKE O3aIvIaBICHHbIE YaCTHU, TO 3aroJIOBKM MOXXHO PAcCMATPUBATh KakK IYHKTHI
IUIaHA, @ U3 TEKCTa Ka)XJO0M 4acTu CleAyeT 3amucarTbh T€ MBICIH, KOTOPbIE PACKPBIBAIOT
CMBICJI 3ar0JIOBKA.

TpeboBaHUs K KOHCIIEKTY:

— KpaTKOCTh, CKAaTOCTh, 11€JI€CO00Pa3HOCTh KAXKIOI0 3alMChIBAEMOI0 CJIOBA;

— COZEP)KaTeNbHOCTh 3allMCU- 3alMChIBAEMbIE MBICIH CleqyeT (OpMYIUpOBaTh
KpaTko, HO 6e3 ymiep6a anst cmbiciaa. O0bEM KOHCIIEKTa, KaK MPABUIIO, MEHBIIIE N3Y9aeMOTO
TekcTa B 7-15 pas;

—KOHCIIEKT MOXET OBbITh KaK IPOCTBIM, TaK U CIOKHBIM IO CTPYKTYpE — 3TO 3aBUCUT
OT COZIEpP>KaHUsl KHUTH U 1NN €€ U3Y4EHUS.
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MeTtoanueckue peKOMEHIALNN 110 KOHCIIEKTUPOBAHUIO!

— Npexae YeM HauaTb COCTAaBJIATh KOHCIIEKT, HYXHO O3HaKOMHUTbCS C KHUIOH,
IIPOYMTATh €€ CHayajia /10 KOHUA, IOHATh IPOYUTAHHOE;

— Ha OONOXKE TETpajH 3alHCHIBAIOTCS HA3BAaHHE KOHCIIEKTUPYEMOW KHHUTH M HMS
aBTOpA, COCTABJISIETCA IIJIaH KOHCIIEKTUPYEMOTI'0 TECTa;

— 3allUCH JIydlle JejaTh INpU NPOYTEHUHM HE OJIHOro-AByX al3aleB, a LEJoro
naparpada W TII1aBbl;

— KOHCIIEKTHPOBaHUE BEIETCS HE C LENbI0 MMETh OINpPENeNEHHBIM 3allucH, a Ul
Oosiee TMOJHOTO OBJAACHUS COAEPKAHMEM M3Y4aeMOIo TEKCTa, II03TOMY B 3alHCSIX
OTMEYAETCsl U BBIJEISIETCS BCE TO HOBOE, MHTEPECHOE M HYKHOE, YTO OCOOEHHO MPUBJIEKIIO
BHHUMAaHUE;

— Iocje TOro, Kak cJejlaHa 3aluch cojepXaHus mnaparpada, IIaBbl, ClEAyeT
nepeynTarb €€, 3aTeM CHOBa OO0palatbCs K TEKCTY M MPOBEPUTH ceOsi, MPaBUIIBHO JIU
U3JI0KEHO COZIEpIKaHUE.

TexHMKa KOHCIIEKTUPOBAHUS:

— KOHCIIEKTUPYSI KHUTY O0JIbLIOr0 00bEMA, 3alMCh CIIEeyeT BECTH B 00LIEH TeTpaay;

— Ha KaXJOM CTpaHMIIE CJIeBa OCTABISIOT MOJIS IWUpUHON 25-30 MM IS 3amucu
KOPOTKHX I10/13aI'0JIOBKOB, KPaTKUX 3aMeYaHUl, BOIIPOCOB;

— Ka)KJasi CTaHUIa TeTpaju HyMepyeTcs;

— JJIs1 TOBBIIICHUS YUTAEMOCTH 3alIMCH OCTAaBJISIOT MHTEPBAJIbI MEXKIY CTPOKaMH,
a03amaMu, HOBYIO MBICIIb HAUMHAIOT C «KPACHOW» CTPOKH;

— IpU KOHCHEKTUPOBAaHMM IIMPOKO HCIOJIb3YIOT Ppa3JIUYHble COKpALICHUS WU
YCIOBHBIE 3HaKdW, HO HE B YHIepO CMBbICIY 3alMCaHHOro. PexoMeHayeTcs NpUMEHSTh
o0mIeynoTpeOuTeNbHBIE COKpalleHusl, Hampumep: M.0. — MOXeT ObITh; TOC. —
rOCYNapCTBEHHBIH; 1.0. — JOIKHO OBITH U T.1I.

— HE ClIeyeT COKpallaTh UMEHA M Ha3BaHUs, KPOME OUYEHb YaCTO MOBTOPSIOLIUXCS;

— B KOHCIEKTE€ HE JOJDKHO OBbITh MEXaHHMYECKOro IepenuchiBaHUS TeKcTa Oe3
IIPOAYMBIBaHUS €TI0 COAEPKAHUSI U CMBICIIOBOIO aHAJIN3a.

Jis  Hanucanus pedepara HeEoOXOOUMO BBIOpaTb TeEMY, COIIAcOBaThb €€ C
pernojaBareiaeM, I[0100paTb HECKOJIBKO HMCTOYHUKOB [0 TEME, BBINOJHUTh aAHAJIN3
MCTOYHUKOB TI0 PEIIEHUIO0 MpoOiaemMbl, 000CHOBAaTh CBOIO TOUKY 3pEHHUS Ha pEUICHHE
pOoOIEMBI.

7. OHEHOYHBIE CPEJACTBA JJISI KOHTPOJISA YCIIEBAEMOCTH

7.1. TacnopTt poHAA OLIEHOYHBIX CPEACTB

Ne

o KonTposnmpyemsie pa3neinsl (TeMbl) AUCIUATUTHHEL HaunMeHoBaHME OLIEHOYHOTO CPECTBA
Tema 1.1 Beenenue

1. Pedepar, mpaktudeckas pabora, TeCT
Tema 2.1. 3Be3nnoe He60. CriocoObI onpeieeHus

2. reorpauuecKoil MUPOTHI Pedepar, mpaktugeckas padora, Tect
Tema 2.2. OcHOBBI U3MepeHUs BpeMeHHU. BuaumMoe nBuxeHue

3. Pedepar, npakruueckas pabora, TecT

IUIAaHEeT
Tema 3.1. Pa3zButue npeacrasnenuii o ConHeuHoi cucteme.
4. 3axonsl Kerutepa — 3akoHbI ABMKeHHs HeOeCHBIX Ten. O0o01eHe Pedepar, npakruueckas pabora, TecT
u yrouneHue HerotoHOM 3akoHOB Kennepa.

Tema 3.2.0npenenenue pacctosHuit 10 Tes1 CONHEUHON CUCTEMBI.

5. Crcrema 3ems-JyHa Pedepar, npakTudeckas paboTa, TECT
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IJI\}.?I KoHTponupyembie pa3nenbl (TEMbl) TUCIUATUTAHBI HaumeHoBaHME OLEHOYHOTO CPEACTBA

Tewma 4.1. Ilpupona Jlynsl. [Tnanetst. [InaHeThl 3¢MHOM TPYITIHL. Pedepart, mpaktudeckas padoTa, TecT
6. IInanersi- rurantsl. [LmyToH

. Tema 4.2. Acrepounnsl. Meteoputbl. KomeTsl u MeTeopsl. O0mue | Pedepar, npakrndeckas abota, TecT
7. cBenenus o ConHre.

Tema 5.1. McTounnku SHEpruu U BHyTpeHHee cTpoenue Comamna. | Pedepar, mpaktudeckas paboTa, Tect
8. CoJHIIe 1 KU3Hb 3eMITH.

Tema 5.2. Pacctostaue 110 3Be31. [IpocTpaHCTBEHHBIE CKOPOCTH Pedepart, mpaktudeckas paboTa, TecT
9 3Be3n. Pusngeckast mpupozaa 3Be3 .

Tema 5.3. CBs13b MexIy GU3MUESCKUMH XapaKTePUCTUKaMU 3Be3l. | Pedepat, mpaktudeckas paboTa, Tect
10. | JBoitabic 3Be3apl. PU3HUCCKUE TIEPEMEHHBIC, HOBBIC H

CBCPXHOBBIC 3BE3/IbI
11 Tema 6.1. Hama I'anaktuka. [{pyrue 'anakruku. Meraranakruka.. | Pedepar, npakrudyeckast pabora, Tect

Tema 6.2. TlpoucxoxneHue 1 3BOMIONHS 3Be31. [Iporcxokmenne Pedepart, mpaktudeckas padboTa, TecT
12. raHeT. JKu3Hb u pazym Bo Beenennoil.

7.2. Kputepum oueHKH 3HAHU I

KonTpone u oOneHKa pe3ynsraroB OCBOEHHsS JUCLHUILUIMHBI OCYLIECTBISAETCS
MperoaBarejeM B MPOLEecce MPOBEACHUS MPAKTUYECKUX 3aHATHH, JTaOOpaTOpHBIX padoT,
TECTUPOBAHMSI, a TAK)XKE BBITOJHEHHSI 00Y4arOIMMUCS UHAUBUYAJIbHBIX CAMOCTOSITEIbHBIX
3aJIaHni.

Pedepar. [IponykT camocTosTENbHOM PabOTHI CTyNEHTA, MPEACTABIAIOMUN cO00M
KpPaTKo€ W3JI0)KEHUE B IIMCBMEHHOM BHJE IIOJIYYEHHBIX pE3YJIbTaTOB TEOPETUYECKOTO
aHaJlu3a OIpeJeNeHHOM HaydyHOM (y4eOHO-MCCIIeOBAaTEeNIbCKOW) TEMBl, IJA€ aBTOP
PacCKpbIBaeT CyTh MCCIEAYEeMON MPOOJIEMBbl, IPUBOAUT Pa3IMYHBIC TOUYKU 3PEHUS, a TaKKe
COOCTBEHHBIE B3IUISIABI Ha Hee. Pedepar oLeHMBAeTCS MO KOJIMYECTBY 00pabOTaHHBIX
UCTOYHUKOB, IIyOMHE aHajlu3a IpoOjeMbl, KayecTBe OOOCHOBAHHS aBTOPCKOM IMO3UIMH,
IyOMHE PAaCKPBITHUSI TEMBI.

Tecr. Cuctema cTaHIapTU3UPOBAHHBIX 3a/laHUM, O3BOJIAIOIIAs. ABTOMATU3UPOBAThH
IpoLenypy M3MEpPEeHHs YpOBHs 3HAaHMH M yMeHMH oOydvaromierocs. TecT oneHHBaeTcs IO
KOJIMYECTBY IPABUIIBHBIX OTBETOB (HEe MeHee 50%).

Kputepun oueHKu 3HAHUH CTYIEHTOB B 1I€JIOM 10 TUCHUTIHHE:

«OTJIMYHO» -  BBICTaBISIETCS  CTYJCHTY, I[IOKa3aBIIEMY  BCECTOPOHHHE,
CHCTEMAaTH3MPOBaHHbIC, TIIyOOKHE 3HAHWS Y4YeOHOH NpOTrpaMMBbl JUCIHILIMHBI U yMEHHE
YBEPEHHO MPHMEHATh MX Ha IPAKTUKE NMPU PEHICHHHM KOHKPETHBIX 3aj]a4, CBOOOIHOE U
npaBHIbHOE 000CHOBAHHE MPHHATHIX PEIICHUN;

«XOPOILO)» - BBICTABISETCS CTYICHTY, €CIIM OH TBEPAO 3HAET MaTepHal, rpaMOTHO H
[0 CYyIIECTBY H3JIaraeT €ro, ymMeeT NPHUMEHSTH IOJyYCHHbIC 3HAHWS HA TPAKTHKE, HO
JOIyCKAeT B OTBETE WJIM B PELICHUH 33/1a4 HEKOTOPbIe HETOYHOCTH;

«Y/IOBJIETBOPUTEJIBHO» - BBICTABISICTCS CTYIEHTY, NIOKa3aBIlleMy (parMeHTapHbIH,
Pa3pO3HECHHBIA XapakTep 3HAHUM, HEJOCTAaTOYHO IPAaBHIbHBIE (OPMYIHUPOBKH 0a30BBIX
HOHTUHM, HApPYyHICHHUs JIOTHYECKOW IIOCIIEI0BATEIbHOCTH B H3JIOKECHUH IPOTPAMMHOIO
Marepuajia, HO IIPH STOM OH BIAJICET OCHOBHBIMU pa3ieiaMHi YueOHOW NpOrpaMMBl,
HEOOXOJMMBIMHU JIUISI JaJIbHEUIIETO 00yYeHHsT M MOXKET IPUMEHSTH MOJTYYeHHBIC 3HAHUS I10
00pa3ily B CTaHIAPTHOMW CUTYaINH;

«HEYIOBJIETBOPHTEJILHO» - BBICTABISICTCS CTYACHTY, KOTOPBIII HE 3HAeT OOJbILIeH
YaCcTH OCHOBHOTO COZACp)KaHMsI yd4eOHON NporpamMMbl TUCHUILIMHBL, JIOIMYCKaeT IpyObie
OmMOKU B ()OPMYITHPOBKAX OCHOBHBIX NMOHSTHH JUCHHIUIMHBI H HE YMEET HCIOIbh30BaTh
HOJTYYCHHBIC 3HAHUS [IPU PEIICHUU TUITOBBIX MPAKTUYECKUX 3a71ad.
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7.3. OueHo4YHbIE CpeACTBA IJIs NMPOBeAeHH s TeKYyIlel aTTecTalun

Texkymuii KOHTPOJIb MOXKET MTPOBOJAUTHCS B hopMe:

-bpOHTAIBHBIN OMPOC

-UHJMBUAYaJIbHBIA YCTHBIN ONPOC

-IMMCHbMEHHBII KOHTPOJIb

-TECTHUPOBAHHE 110 TEOPETUUECKOMY MaTepUamy
-npakTudeckas (maboparopHas) pabora

-3ammra pedepara, scce

-3aIMTa BHITIOJHEHHOTO 33aHNS,
-pa3paboTka mpobieMbl Kypcea (T0KIam).

JInunsle IIpumepsr
dopma Brnagenus
ATTeCTALIH 3HaHuA Ymenus (HaBbIKH) KauecTBa OLICHOYHBIX
CTy[EHTa CpEICTB
VYerHbii Kontposns 3HaHMi OneHka yMeHuUst Onenka Onenka Kontponbsnsie
(nnceMeHH 1o pasnuuarb HaBBIKOB CHOCOOHOCTH BOIIPOCHI 110
bIif) ompoc ONpeeIEHHBIM KOHKPETHBIE paboTsl ¢ OIEepPaTUBHO U TeMaM
O TeMaM npobnemMam HOHATUS JIUTEPaTypHBIM KaueCTBECHHO MPUIIATaoTCs
1 UCTOUYHHKAMHU OTBEYATh Ha
MOCTaBIICHHBIE
BOIIPOCHI
Pedepartsr Kontpoins 3HaHuit OrneHka yMEeHHS Ornenka Onenka Tewmbl
o pasnuygaTh HaBBIKOB CIOCOOHOCTH K pedeparon
OTIpEIETICHHBIM KOHKpETHBIC paboTsI ¢ CaMOCTOATEIbH MPUIIATaloTCs
npobnemMam TOHSATHUS JUTEpaTypHBIM oii pabore n
U UCTOYHHKAMHU aHaJIHN3y
JUTEPaTyPHBIX
UCTOYHHKOB
IIpaxTuueck Kontposns 3Hanud OrneHka yMeHust Onenka Onenka Tewms! pabot
ue TEOPETHUYECKUX paborars ¢ HaBBIKOB CIOCOOHOCTH MIpUIararTcs
(;mraGoparop OCHOB COBPEMEHHO paboTs ¢ OTIEpaTHBHO U
HBIC) nH(poOpMaTHKH U KOMITBIOTEPHOH BBIUHCIIUTEIbH KaueCTBECHHO
paboTHI nH(OPMAITTOHHBI TEXHHUKOH, Olf TEXHUKOH, pemiarb
X TEXHOJIOTHH, UCIIOb30BaTh MPUKITTHBIMU TIOCTaBIICHHBIE
BO3MOXKHOCTEH 1 BO3MOXHOCTH MIPOTrPaMMHBIM Ha
MPUHIUIIOB BBIYHCIIUTEIIbH U CpeICcTBaMU MPaKTHIECKUX
UCTIOJIb30BaHUSA Ol TEXHUKH U paborax 3ana4uu
COBpPEMEHHOU IPOTPaMMHOTO "
KOMIIBIOTEPHOI obecrieueHus apryMeHTHpOBa
TEXHHKH. IIPU pEeLICHUH Th PE3YIbTaThI
HPaKTHYECKUX
3ajau.
TectupoBan Kontpons 3HaHMi OrneHka yMeHust Onenka Onenka Bompocsr
ue 1o pas3nuuarb HaBbIKOB CIOCOOHOCTH MPUIIATaloTCs
OTIpEIETICHHBIM KOHKpETHBIE JIOTHYECKOTO OTIEPaTHUBHO U
npobnemMam HOHATUSA aHaJM3a u KaueCTBECHHO
CHHTE3a MpU OTBEYaTh Ha
COIIOCTaBICHUU MOCTaBIICHHBIE
KOHKPETHBIX BOIPOCHI
TIOHSITHIA

IIpumepHbIe TecTOBBIE 3a]aHMs ISl TEKYIIEH aTTeCcTAIlUN:

1. Yro B HacTosIIee BpeMsi IOHMMAaeTCH MO/ CO3Be3AusAMu?
a. OT/AEJIbHbIE YYaCTKHU 3BE3HOr0 Heba
b. sipkue 3Be3/1bl, KOTOPBIE CTPYMITUPOBAHBI B (PUTYPHI, XOPOIIIO

3aIIOMUHAIOLIMECS CBOMMU KOHTYpaMu
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C

. T'PYIIIbI 3B€3/] B BUAC JKUBOTHBIX

d. rpymnmel SIpKHUX 3BE3]]
2. OCHOBHBbIE 3JIEMEHTbI TOPU30HTAJIbHOI CHCTEMbI KOOPAMHAT?

a.
b.
C.

CKJIOHCHHUC, IIPAMOC BOCXOKICHUC
3CHUTHOC PpAaCCTOAHUC, ITPAMOC BOCXOKICHHUC
OTBCCHAas JIMHUAA, WCTUHHBIN T'OPpU30HT

d. mebecHBI HKBATOpP, OCh MHpa
3. A3UMYTOM Ha3bIBAIOT:

a.

b.

d.

IyTy OT TOPU30HTA MO KPYT'y BBICOTHI 10 CBETHIIA

YTy OT TOYKH I0Ta [0 TOPU30HTY 10 NIEPECEUEHHSI C KPYTOM BBICOTHI B
HaIlpaBJICHUH 3anaja

YTy OT TOYKH BECEHHETO0 PABHOJAEHCTBHUS /10 IIEPECECUEHUS C KPYTOM
CKJIOHEHUsI JaHHOI'O CBETUIIa

YTy OT TOYKH IOTa /10 IEPECEUEHUS C IKBATOPOM

4. KyabMmunanus — 3T10:

a.
b.
C.
d.

CaMO€ BBICOKOE ITOJI0KEHNE CBETUIIA OTHOCUTEIIBHO TOPU30HTA
SIBJICHUE TIPOXOXKICHUS CBETUII Yepe3 HeOSCHBIN MepuIuaH
SIBJICHUE TTPOXOXKICHUS CBETUII Yepe3 HEOECHBIN IKBATOP
SIBJIEHUE MPOXO0XKIEHUS CBETUII Yepe3 IKIIUITUKY

5. Ha kakoii miupore cosHue Bceraa 12 yacoB Hajg ropu3oHTOM M 12 yacoB mojg
HUM?
a. 90°

b

. 66,33°

c. 23,27°

d

. 0°

6. UcTUHHDBIE COJTHEYHDbIE CYTKH - 3TO:

a.

b.
C.

d.

IIPOMECIKYTOK BPCMCHU MCKAY ABYMA IMOCICAOBATCIIBHBIMHA OJHONMCHHBIMHA
KYyJIbMHWHAIIUAMHA COJIHI_Ia

MOMEHT HH)KHEHN KYJIbMHHAIIUN COJ'IHHa

BpCM:, OIIPCACITIAACMOC ITOJIOKCHHUEM PCAJIbBHOTO COJ'IHHa

BpEMsA OAHOTO MOBOPOTA 3EMJIM OTHOCUTCIIBHO 3BC3 ]

7. MecTHOE BpeMsi — 3TO...

a.

b

C.

Cpenne - conmneyHoe Bpemsi Ha 0 Mepuanane
. Bpewms, uamepeHnHoe Ha TaHHOM reorpauyeckoM MepuIiaHe
Bpewmsi, onpenenseMmoe 1o MmooKeHUIo 3Be37 Ha Hebe

d. Bpewms, onpenensemMoe MoJ0KEHUEM PEATbHOTO COJTHIIA
8. UT0 HA3BLIBAIOT COJTHEYHON CHCTEMOI?
a. COJIHLE, IUIAHETHI C UX CIIYTHUKAMU, aCTEPOUJIbI, KOMETBI, METEOPHI,

b.

C.
d.

MEXILJIAHETHAs Cpefia, yIepKUBAEMbI€ TPaBUTALIMOHHBIMU MPUTSKEHUSIMU
COJIHIIA

MIJIAHETHI C UX CITyTHUKAMU, aCTEPOUIbI, KOMEThI, METEOPBI, MEKITAHETHAS
cpena, yAep>KUBaeMble TPABUTAIIMOHHBIMU NPUTSHKEHUSIMU 3EMITU

3BE3]IbI, COJIHIIC, TIJIAHETHI C UX CITyTHUKAMHU

3BE3]Ibl, COJIHIIC, TIJIAHETHI C MX CITYTHUKAMH, aCTEPOHIbI, KOMETHI, METEOPHI,
MEXILJIAaHETHAs Cpefia, y/IepKUBAEMbI€ TPaBUTALIMOHHBIMU MPUTKEHUSIMU
3eMJIA

9. YTo noHMMaeTcs MoJ acTepouaom?
a. IUIAHETOINOJ00HOE TEJIO COJTHEUYHON CUCTEMBI
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b. nmexsHOE HEOECHOE TENO
C. TIOJIOCKA CBeTa Ha HeOe
d. mamaromas 3Be3na
10. Bugumoe ABHKeHHE IVIAHET — ITO:
a. TIepeMeIlIeHUe TUITaHET OTHOCUTEIIBHO IPYT apyTa
b. mepememneHue MIaHeT Ha OHE 3BE3]T
C. JBIDKEHUE TUTAHET BOKPYT COJHIIA
d. mepeMernieHne TUIaHET OTHOCUTEIIBHO 3EMITH
11.Cunepudeckum nepuoioM odpaileHus MJIaHeThl HA3BIBAIOT:
a. MPOMEXYTOK BPEMEHH, B TEUCHHE KOTOPOTO OHA COBEPIIACT OAMH IOTHBIN
000pOT BOKPYT COJHIIA IO CBOEH opoute
b. MPOMEXYTOK BPEMEHHU MEXY ABYMS MOCIIEI0BATEIIEHBIMA OJTHOMMEHHBIMH
KOH(PUTYpALUIMU TUIAHET
C. MPOMEXKYTOK BPEMEHH, B TCUCHUH KOTOPOT'O0 OHA COBEPIIACT OJMH IMOTHBIN
000pOT BOKPYT COOCTBEHHOM OCH
d. TpOMEXyTOK BpEMEHH, B TCUEHUH KOTOPOTO OHA COBEPIIACT OJHMH MOJHBIN
000pOT BOKPYT 3eMJTH
12.Omnpenenenue IlepBoro 3axkona Kemniepa.
a. OpOuTa KaXkJ0¥ TUTAHETHI €CTh JUIUIIC B OJJHOM U3 (POKYCOB, KOTOPOH
HAXOJIUTCS COJTHIIC
b. Paamyc — BEeKTOp TUIAHETHI 32 PABHBIC MPOMEKYTKHA BPEMEHU OIHUCHIBACT
paBHbBIC TUIOIAIH
c. KBampatel cunepudeckux nepruoioB, 0OpalieHus ABYX IUIaHET, OTHOCITCS KaK
KyObI OOJIBIINX TOJTYOCEH X OpOUT
d. Tlox meficTBUEM CHIIBI IPUTSHKEHHS OJJHO HEOECHOE TEJO ABUKETCS B TIOJIE
TATOTEHHSI IPYTOro HeOEeCHOTro Tea Mo OJTHOMY U3 KOHHYECKUX CEUCHHIMA
13.Capocom Ha3bIBAIOT:
a. IlocnenoBaTenbHOCTh 3aTMEHUIA, TOBTOPSIOIIUXCS TIOYTH TOYHO B MPEKHEM
MOPSIIKE, Yepe3 MPOMEKYTOK BPEeMEHHU
b. mpomexyTok BpeMeHu Mekay CONTHEYHBIMU 3aTMEHUSIMU, TIOBTOPSIOIIIUECS B
OJTHOM W TOM K€ ITOPSIIKE
C. MPOMEXKYTOK BpeMeHH MeKy JIyHHbIM 1 COTHEUHBIM 3aTMEHHUSIMHU
d. mpomexyTok BpeMenu B 1 rox 9 mec.
14.T1oJiHO€E KOJIMYECTBO YHEPTUH, HCIIYCKAeMOe 3Be3/10ii C MOJIHOI MOBEPXHOCTH BO
BCeX /UTMHAX BOJIH 32 eJHHUIY BpeMeHH Ha3bIBaeTCs
a. MOIIHOCTBIO 3BE3/IbI
b. CBETHMOCTBIO 3BE3/IbI
c. biieckom 3Be3/1b1
d. MITHTEeHCUBHOCTBIO 3BE3/IbI
15.CooTHecuTe 00J1aCTH 3JIEKTPOMATHUTHOIO CIIEKTPA € UX JJMHAMH BOJIH:
a. 'amma m3nydenue 1) 0.76-15 Mmxm
b. Penrrenosckoe nsnyuenue 2) 100-3900A
c. Mudpaxpacuoe nznyuenue 3) [ 0.1A
d. Yusrpaduonerosoe uznydenune 4) 0.1-100A
16. Ykaxure, Kakoe U3 COJTHEYHbIX SIBJECHUI ONMCAHO: CBeT/ble (poTochepHbIe
NSTHA, KOTOPbIE BHITJIAAST KAaK PUCOBbIE 3epPHA:
a. ['panymnsl
b. DIOKKYIBI

28



c. Ilporybepaniisi
d. ConHeuHble NSITHA
17.HenocpencrBenno nox porocdepoii CosiHia pacnosoxkeHa
a. Comueunas armocgepa
b. ConHeuyHas KOpoHa
c. KonBekTuBHas 30Ha
d. 3oHa sIepHBIX peaKIHii

18.Kakas u3 NPUBCACHHDBIX IJIAHET HE OTHOCUTCH K I'PylIi€ NJIAHETbI-TUTAaHTbI:

a. 3emis
b. Carypu
c. IOnurep
d. Ypau
19. TutaH ABJIAETCA IVIABHBIM CIIyTHHKOM:
a. lOmnurepa
b. Henryna
c. Ypana
d. Carypna
20. lomosinuTe (ppasy: TeMnepaTrypa 3Bé3a.....
a. MPUMEPHO OJIMHAKOBAS
b. CHIBHO OTIMYAETCA Yy pa3HBIX 3BE3]
C. OIMHAKOBAas y BCEX 3BE3]
d. He OIMH U3 MepPeUUCIEHHBIX

21.Ilepuon aBoiinoii 38e31b61 Cupnyc 50,0 e, 0oabmas noayochb opourst 7°°,57,

roauyHbIi napauiakc 0°°,375, orTHomeHUe pacCTOAHNIT KOMIIOHEHTOB OT

nentpa macc 0,71:0,29. Boiuuciaure: paccTosinue 10 3Bé3]1 B MapceKax U Maccy

rJIaBHOI1 3Be3/1bI (00J1ee MACCHBHOI0 KOMIIOHEHTA)
a. R=2.7nc m=2.3Mo
b. R=5.1nc m=2.3M,
c. R=5.4nc m=4.6Mo

d. R=10mc m=2.3Mo
22. ledpenant — 310:
a. OcoObIii BUJ] 3aTMEHHBIX 3BE3]T;
b. BcnbixuBaronye 3BE3/bI;
c. dOu3nvecku nNepeMeHHbIE;
d. He omHu 13 BbIIIE EpEUNCIICHHBIX
23.Kak onpeaejsitoT BO3PacT 3BE31:
a. PaIuOaKTHBHBIMH METOJIaMHU
b. MO CKOPOCTH pacXOJ0BaHUs 3allACOB YHEPTHH
C. TI0 U3YYCHUIO OKAMEHEIBIX OCTaTKOB JKUBOTHBIX U PACTEHUN
d. MeToaoM CHeKTpaIbHOIro mapamiakca
24.CaeacTBueM YCTAHOBJIEHHOT0 moio:keHus1 CosiHua B ["ajlakTuKe sIBJIsieTCS:
a. Habmogaemas HaMu Ha HeOe mosioca MileyHOTo My TH
b. Hammuue sapa y [anakTuku
C. HaJM4YMe KOPOHHI y [anmakTuku
d. HamM4KMe CUpaIbHBIX PYKaBOB
25.lonoanute: T-accoumanmum coep:KaT nepeMeHHble 3BE3Abl THIIA......
a. T oBHa
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b. T renspma
c. T crpensua
d. T paka
26.B kaky1o rpynmy rajJakTuK BXOAMT HAIIA FaJIaKTHUKa?
a. MECTHas rpyIa
b. kapiukoBas rpyrmnra
C. KapJIMKOBO-MECTHas
d. axkTHBHas rpynna
27.4To0 u3y4yaer KOCMoJI0orus?
a. IlpoucxoxkneHue v 3BOJIIOIMUS HAILLIETO MUPa
b. Ilpoucxoxnenue u BorOIMS Hamield COTHEYHON CUCTEMBI
c. IlpoucxoxneHue u 3BomronMs Haeu ['anakTuku
d. Tpowucxoxaenue u 3Bosonus Ipyrux ["anakTuk
28.KocMo10rnyecKuM NMPUHIMIIOM HA3bIBAIOT:
a. MpeMJIoKEHHE 0 MHOTr0OOpa3uu 1 yBenuueHun Beenennoi
b. mpenoxeHue 06 OJHOPOAHOCTH U U30TpoNHH Beenennoi
C. TMpemIoKeHne 0 GOPMUPOBAHUH BCEIICHHON
d. mpennonoxeHne o GOPMUPOBAHUH 3BE3]T

29.B kocMmoJI0THH IpU U3YICHUHU OI'POMHBIX MacIuTa00B MeTaraJakTHKH

MOJIb3YIOTCSH:

o0meit reopueit HeroTona

o01e Teopreil OTHOCUTEITLHOCTH
oO1elt Teopreit mapa0kcoB
o01Ieli TeopHe anropuTMOB

o o

IIpyMepHbBIe BONPOCHI /ISl YCTHOTO ONPOCa (KOHTPOJIbHBIX padoT) Mo TeMaMm:

1. Kakas 3Be3na Ha HeOOCKIIOHEe yKa3biBaeT Ha CeBepHbIi momtoc mupa? Kakomy

CO3BE3/IMI0 OHA MPUHAJJIEKUT?

2. Yo Ha3pBaOT co3Be3aueM? Ha CKoJIbKO cOo3Be3Mit pasieneHo Hebo?
3. Yro Takoe sxnunTHKa? Kak cBs3aHBI MEX1y COOOH SKIUINTHKA U 30 JUAKATBHEIC

co3Be3ausa’?

4. Bcerma 1y 0IHO ¥ TO K€ CBETHIIO HAXOIUTCS B OQHOHM TOYKE HEOOCBOIA B TEUECHUE

ronaa, cytok? [louemy?
HazoBure yncio 6onbiux mianet CoOMHEUHON CUCTEMBI.

[To kakuM NpU3HAKaM IJIaHEThl 00ObEIMHEHBI B IPYIIIIbI?

PN W

«BHYTpPEHHHUEN?
9. KakoBo paccrosinue ot Conuua o [lnyrona (B a.e.).
10. Buapel TenecKoIos.

IIpumepHBIe BONPOCHI 1JIs1 KOHTPOJISI CAMOCTOATE/ILHOI padoThl:
Bapuanr 1:
1. IIpoBenuTe CpaBHUTENBHYIO XapaKTEPUCTUKY IIIaHETHI Mapc.
2. [IpoBenute aHanM3 KapaMKOBBIX IU1aHeT COTHEYHON CUCTEMBI.
Bapuanr 2:
1. IIpoBenuTe CpaBHUTENBHYIO XapaKTEPUCTUKY IIaHeTs! FOmurep.

Kakue mmanetsl B ConHEYHOM CUCTEME IIPpUHATO HA3bIBATh «BHCIUIHUC), KAKUC

Kakue rpynmnsl 1iaHeT BbIAENSAET COBpEMEHHAs acTpoHOMUs B COJTHEUHOMU cucteme?
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2. [IpoBeuTte aHaIM3 METEOPUTOB.

Bapuanr 3:

1. IIpoBenuTe CPaBHUTEIBHYIO XapaKTEPUCTUKY IUIAHETHI Y paH.
2. Ilposenute ananu3 mereopoB COIIHEUHON CUCTEMBL.

Bapuanr 4:

1. IlpoBennTe CpaBHUTENBHYIO XapaKTEPUCTUKY IIaHEThl MepKypuid.
2. [Ipoenute ananus Iosica acreponioB CoMHEUHON CUCTEMBI.
Bapwuanr 5:

1.IlpoBenuTe CpaBHUTENBHYIO XapaKTEPUCTUKY IIaHEThl CaTypH.
2. IlpoBenute ananus koMeT COJHEYHON CUCTEMBI.

Bapuanr 6:

1. IlpoBenuTe CpaBHUTENBHYIO XapaKTEPUCTUKY I1aHeThl HenTyH.
2. [Ipoenute ananu3 601108 COTHEYHON CUCTEMBI.

Bapuanrt 7:

1. IlpoBennTe CpaBHUTENBHYIO XapaKTEPUCTUKY IIIaHETHI BeHepa.
2. ITpoenute ananus Ilosica Koitnepa.

7.4. OueHoYHbIE CpeACTBA IJIsI POBEAeHHsI MPOMEKYTOUHOM aTTecTAlMU

dopma ITpumepsr
arTecTa- 3HaHusg YMmenus Branenue Jlmnie Kkaectsa OIICHOYHBIX
(HaBBIKM) CTyIeHTa
A CPEICTB
OrnieHka yMeHUs OrneHKka HaBBIKOB OrneHka criocoOHOCTH Bormpocst
Huddep MTOHUMATh JIOTHYECKOTO TPaMOTHO U YETKO TIPUIAraroTCs
ennupoBad | KonTpoms CHEeHATBHYIO COTIOCTABJICHUS U M3JaraTh MaTepual
HBIN 3a4eT | 3HAHHA TEPMUHOJIOTHIO XapaKTePUCTUKN
0a30BBIX 00BEKTOB
MTOJIOKEHUH B OrneHKa yMEHUs OIcHKA HABBIKOB OreHKa CIOCOOHOCTH Bomnpocsr
oOnacTu pelaTh THIIOBBIC JIOTHYECKOTO TPaMOTHO U YETKO TPUIArarTCs
MaTeMaTuKH | BOIPOCHI B OOJACTH | MBINUICHUS MPHU W3J1araTh XOJ PEIICHHUS
npo(eCCHOHANLHON | PCIICHHUH 3a/1a9 B 3ama4y B 001acTH
JIESITeIIbHOCTU obnactu npoQeCCHOHATBEHON
npo¢eCCHOHANBFHON | ACATEIFHOCTH 1
JeSITeTFHOCTH apryMeHTHPOBATh
pe3ynbTaThl

7.4.1. IlpumepHbIe BONPOCHI 1JIs1 IPOBEACHHUS NMPOMEKYTOYHOH aTTeCTALMHU
(1 pepeHupoBaHHBIN 3a4eT)

1. Ilepeuncnure naneTsl CONHEYHON CUCTEMBI B IOPSJIKE X paciosnokeHus ot CoaHua.
2. Ha xakue Bupl nensarcs mianetsl ConHeuHoM cucteMbl? Kak OHM pacipenenstoTes 1o
BUgam?

3. 3akonsl Kemepa.

4. T'eonieHTpUUECKas U T€IUOLIEHTPUYECKAsI CUCTEMBI.

5. Kak BO3HUKaIOT COJIHEUHBIE U JTyHHbIE 3aTMeHUA? C KaKoil IepuoIUYHOCTHIO OHU
MPOUCXOIAT?

6. [lepuon Bpamenus u nepuoa oopamenus 3emin u JIyHbi?

7. Kak cBsi3aHbl BpeMEHa rojia ¢ BpallleHueM 3eMiiu?

8. Ucropust Bo3HUKHOBEHUSI COTHEYHOU CUCTEMBI.

9. Ctpoenue CoinHila (BHyTpEHHEE U BHEIITHEE).

10. O6pazoBanus Ha ComHIIE.

11. MarnutHoe none CoHua.
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12.
13.
14.
15.
16.
17.
18.

Cocra CosnHIla o Macce u o 0obsemy.

[Tepuronbl CosiHEUHON aKTUBHOCTH.

Kak Biusger cojiHeYHass aKTUBHOCTD Ha >KU3Hb Ha 3emiie?
Y10 Ha3BIBAETCS DKIIMIITUKON?

Urto npeacTaBistoT co00i co3Be3usl, CKOIBKO UX?
Kaxkue co3Be3nus Ha3bIBAIOTCS 301HaKaJILHBEIMHU?

Kaxkue cymiecTByroT 3B€34HbIE KOOPAUHATHI?

19.3auem 0003HayaIOT 3BE3/IbI B CO3BE3AMAX OyKBaMU rpeyeckoro andasura?

20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.

W

Ho

Byl 38e371.

CKoJIbKO 3B€3]] MOKHO YBUJIETh HEBOOPY>KEHHBIM B3TJISIIOM?
XapaKTEepUCTUKHU 3BE3I.

3Be3/IHBIE CKOIIJICHHS.

Mex3Be3iHas cpefa.

EnuHunel uamepenus JJIMHBL B KOCMOCE.
BneatmocdepHas actpoHOMUS.

Buabl Teeckonos.

KocMmuueckue uccienoBaHusl.
CrieKTpaibHbIid aHATIU3.

lNanaktrka MneyHblil yTh.

Crpoenue ["anakTuxk.

Bunp ranakTuk.

OBomronud ["amakTuk.

3akoH Xab0a.

Mopnens Beenennoii.

7.4.2 Ilpumepsl 32124 HA 1M PepeHUMPOBAHHBIN 3a4eT

3Be3na Bera HaxoguTcst Ha pacctosinuu 26,4 ¢B. rona oT 3emiu. CKOJBKO JIET JeTena Obl K Hel
pakera ¢ MOCTOSTHHOM CKOpOocThio 30 km/c?

B nonzpeHp Bamia TeHb B /1Ba paza MeHbIlE, 4yeM Baul pocT. Onpenenure BoicoTy CosHLIa Haj
TOPU30HTOM.

Ha ckonbko otimuaercst MectHoe BpeMs B CuM¢pepornosne 0T KHEBCKOTO BpEMEHU ?

cTepous AMYp IBHIKETCS IO AJUIMICY C 3KcueHTpucuteroM 0,43. MOXeT JIn 3TOT acTepoul
CTOJIKHYTBCS ¢ 3eMJIeil, eciiu ero nepuoy BpauieHus Bokpyr ConHua paseH 2,66 roga?

Ha xakoii BeICOTE HaJ MOBEPXHOCTHIO 3e€MJIM JIOJKEH BpallaThCi I€0CTallMOHAPHBINA CITYTHHK,
BUCSIIMI HaJ OJHOU TOUKOU 3eMin?

MoryT 11 KOCMOHABTHI ¢ TOBEPXHOCTH JIyHBI HEBOOPYKEHHBIM I1a30M YBUJIETh UepHoe Mope?
Ha moBepxHOCTH Kakoi MJIaHETHI 3€MHOM TPYIITBI BEC KOCMOHABTOB Oy/IeT HAUMEHBIIEH ?
Korna, 3uMoil uiam JleToM, B OKHO Balleld KBapTUPBI MOJJIEHb MOMaAaeT OOJbIIe COTHEYHON
sHeprun? PaccMoTrpute cinydan: A. OKHO BBIXOAUT Ha 10T; b. OKHO BBIXOAUT HA BOCTOK.

Korna, 3uMoil uiam J1leToM, B OKHO Balleld KBapTUPBI MOJJIEHb MOMNaAaeT OOJbIIe COTHEYHON
sHeprun? Paccmorpure cimydan: A. OKHO BBIXOAUT Ha 10T; b. OKHO BBIXOJUT Ha BOCTOK.
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8. IOIMOJIHUTEJIbBHOE OBECIIEYEHHUE JUCHUIIJIMHBI
Marepuaibl JEKIIMOHHBIX 3aHATUH
Tema 6.2. Ilpoucxoxaenue u 3Bosronus 38e31. [Ipoucxoxaenue mwianet. JKu3Hb ¥ pa3yM BO
Bcenennoi.

HMeroTcsi JOBOJIBHO HaAEKHBIE T'€OJOTMYECKUE JAHHBIC, YKa3bIBAIOUIUE HA TO, YTO
yxke 3.5 miupa. et Hazaq 3eMHast arMocdepa Obuta Oorara kuciopoaom. C Ipyroil CTOpoHbI
BO3PACT 36MHOM KOpBI OlleHWBaeTcs reosoramu B 4.5 mupa. netr. JKusHp nomxHa Obuia
BO3HUKHYTH Ha 3emiie J0 TOro, Kak armocepa crajma Oorara KHUCIOPOAOM, TakK Kak
MOCJEAHUN B OCHOBHOM SIBJISIETCSA MPOIYKTOM >KM3HEIEeATeNbHOCTH pacTeHui. CormnacHo
HEJJaBHEH OLICHKE aMEPUKAHCKOTO CIIELHAJIMCTA O MJIaHETHOM acTpoHoMHUM CaraHa, )KU3Hb
Ha 3emuie Bo3Hukia 4.0-4.4 muipa. et Haza.

MexaHu3M yCIOXXHEHUS CTPOEHUSI OPraHWYECKUX BEIIECTB U NOSBICHUE Yy HUX
CBOMCTB, IMPUCYIIUX XHUBOMY BELIECTBY, B HACTOAIIEE BpeMsl €II€ HEIOCTaTOYHO H3YYEH,
XOTs B TMOCIJIEHEE BpeMsi HaONOAaoTCa OONbIINe ycrexu B 3Tod obmactu Ouomoruu. Ho
yKe ceifuac sICHO, YTO OAOOHBIE MPOIIECCHI AIATCS B TEUCHNE MIJITHAPAOB JIET.

JIro6ast cKOb YrOAHO CIOKHAsT KOMOMHAIMS aMUHOKHCIIOT U JIPYTUX OpraHUYeCKUX
COEIMHEHUH - 3TO €lE HE KMBOW OpraHu3M. MOXHO, KOHEYHO, IPEANOIOKUTh, YTO HPH
KaKHX-TO HCKIIOYUTEIHHBIX OOCTOSTENBCTBAX IIe-TO Ha 3emiie Bo3HuKIa Hekas “mpa/[HK”,
KOTOpass M IOCHY)KWJIa HavyaJoM BCEMY JKMBOMY. Bpsa 1M, OJHAaKo, 3TO TakK, €CIH
runorernueckas “npa/lHK” Owbuta BmonHe mogoOHa coBpeMeHHOW. Jlemo B TOM, 4TO
copemennas JIHK cama mo cebe coBepmienno OecnomomHa. OnHa  MOXeT
(GYHKITMOHUPOBATH TOJIBKO TIPpH HANW4uK OeakoB-pepMeHTOB. /[ymMarh, 94TO YHCTO CITy4aitHO,
nyTéM “TiepeTpsIXUBaHUS OTHEIbHBIX OENKOB - MHOTOATOMHBIX MOJEKYlI, MOIJa
BO3BHUKHYTh Takas cClOxHeWmas wamuHa, kak “npalHK” wu HyxHbIl §110a €€
(GYHKIMOHUPOBAHUS KOMIUIEKC OENKOB-(DEPMEHTOB - 3TO 3HAYUT BEpHUTH B dyraeca. OmHako
MOXKHO TIpeanoiaoxuth, uro mojiekyasl [JHK u PHK mpowusonm ot Gonee mpuMUTUBHOM
MOJIEKYJIBL.

Jlnst oOpazoBaBIIUXCS HA IUIAHETE TIEPBHIX NPUMHTHUBHBIX JKUBBIX OpPTraHU3MOB
BBICOKHE J03bl PaJHaIlii MOTYT MPEACTaBISATh CMEPTEIbHYIO ONACHOCTh, TaK KaK MyTallUH
OyAyT IPOUCXOIUTH TaK OBICTPO, YTO €CTECTBEHHBIA OTOOP HE TOCTEET 32 HUMH.

3acinyKMBaeT BHUMAaHUS €€ TaKol BOMPOC: MOYEMY >KM3Hb HAa 3eMIIe HE BO3ZHUKAET
U3 HEXXMBOTO BemiecTBa B Hamie BpeMsi ? OOBSCHUTH 3TO MOXKHO TOJIBKO T€M, YTO paHee
BO3HMKIIAS )KM3Hb HE 1aCT BO3MOKHOCTh HOBOMY 3apOXKACHUIO )KU3HU. MUKPOOPraHU3Mbl
U BHUPYCHl OYKBAJIbHO CBHEAST YK€ TEpPBbIE POCTKU HOBOM KU3HHU. Henb3si MOIHOCTBIO
MCKJIIOYaTh U BO3MOKHOCTB TOTO, UTO KU3Hb Ha 3€MJI€ BO3HHUKJIA CIy4aiHO.

CymecTByeT eme ogHO 00CTOSTENbCTBO, HA KOTOPOE, MOXKET OBbITh, CTOUT OOpaTHThH
BHHMaHUE. XOpOIIO M3BECTHO, UYTO BCE ‘“KUBBIE” OCIKU COCTOSAT M3 22 aMHUHOKHCIIOT,
MEXAY T€M KaK BCEro aMMHOKMCIOT u3BecTHO cBbiie 100. He coBceMm MOHATHO, 4eM 3TH
KHUCJIOTHl OTJIIMYAIOTCSL OT OCTaJbHBIX CBOMX ‘“‘coOparheB”. HeT n kakoi-HHOyAb T1yOOKOM
CBA3U MEXY MPOUCXOKICHUEM )KU3HU U 3TUM YAUBHUTEIIbHBIM SIBICHUEM ?

Hago orMeTuTs, 4TO IieHTpajbHas MpoOjIeMa BO3ZHHUKHOBEHHS >KHM3HM Ha 3emile -
OOBSICHEHHE KAueCTBEHHOTO CKauyka OT “HEXHUBOTO” K ‘“KMBOMY~ - Bc€ emé naneka ot
scHocTH. Hemapom ofMH M3 OCHOBOMOJO)KHHUKOB COBPEMEHHOW MOJIEKYISPHON OHOJIOTHH
npodeccop Kpuk Ha BropakaHckoMm cuMIio3nyme 1o rnpoOiemMe BHE3EMHBIX IUBHIIM3AIMI B
cenTsiope 1971 roma ckazam:  “Mbpl HE BHIUM MYTH OT MEPBUYHOTO OYIIbOHA O
€CTECTBEHHOT0 0TOOpa. MOXXHO MPUNUTHU K BBIBOIY, YTO MPOUCXOKACHHUE XKU3HU - 4ylO, HO
3TO CBUJETENIBCTBYET TOJIBKO O HAILIEM HE3HAHUM .
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Bonnyromuii Bonpoc o )KM3HU Ha APYTuX IJIaHETaX 3aHUMAeT YMbl aCTPOHOMOB BOT
y’)K€ HECKOJIBKO CTOJNIETHI. BO3MOXXHOCTH CaMOro CyHI€CTBOBAHMS IUIAHETHBIX CUCTEM Y
APYTUX 3BE3]l TOIBKO CEYac CTAHOBUTCS MPEIMETOM HAay4UHBIX MccienoBaHui. PaHblie ke
BOIIPOC O KM3HU HA JPYTUX IJIaHETaX ObLI 00JACThI0 YUCTO YMO3PUTEIbHBIX 3aKIIOUCHHI.
Mexny tem Mapc, Benepa u apyrue nianetsl COJIHEYHON CUCTEMBI YK€ JTaBHO U3BECTHBI
KaK HecaMocCBeTsIIMecss TBEpIAbIE HeOecHble Tena, OKpYKEHHble arMocdepamu. JaBHO
CTaJIO SICHO, YTO B OOIIMX YepTax OHM HAIIOMHHAIOT 3eMJTIO, a €CJIH TaK, IoYeMy Obl Ha HUX
He OBbITh )KM3HH, J1a)K€ BBICOKOOPTaHW30BAHHOM, U, KTO 3HAET, pa3yMHOI1 ?

OCHOBHBIMH aTOMaMH, BXOASIIMMHU B COCTAaB TE€X MOJEKYJISPHBIX KOMILUIEKCOB, U3
KOTOPBIX 00Pa30BajoCh KUBOE BEIIECTBO, SIBISIOTCS BOIOPOI, KUCIOPOA, a30T M YITIEPO.
Ponb mocnenHero ocoOeHHO BaxHA. YIIEPOJ - UYETHIPEXBAJICHTHBIM 3MeMeHT. [loaTomy
TOJIBKO YIJIEPOJIHbIE COETUHEHUS IPUBOAST K 0OPa30BAHUIO NJTUHHBIX MOJIEKYSIPHBIX IIeTei
c OorarbIMM M U3MEHYMBHIMH OOKOBBIMU OTBETBICHUSIMH. VIMEHHO K TakoMy THITY
MPUHAJIEKAT Pa3IUIHbIe OETKOBbIE MOJEKYIbl. YacTo 3aMEHHUTENEM YIIIepoAa Ha3bIBAIOT
kpemuuii. Kpemuuii noBosnbHO 00miieH B kocMoce. B atmocdepax 3BE3xa ero conepkanue
auub B 5-6 pa3 MEHble, 4eM YITIEpoAa, TO €CTh JOCTAaTOYHO BEJIMKO. Bpsnx nu, omHaxo,
KPEMHUH MOXET UTpaTh pojib “KpaeyrojabHOro KaMHs~ >KHU3HH. [0 HEKOTOpBIM IpUYKMHAM
€ro COeNMHEHUS HE MOryT oOecrnednTh Takoe OoJblmoe pa3HooOpa3ue OOKOBBIX
OTBETBJICHUH B CJIOXHBIX MOJEKYISPHBIX LEMOYKaX, KaK YIIIEPOAHbIE cOeqUHEHN. Mexay
TeM OOraTrCTBO M CIIOXKHOCTh TakMX OOKOBBIX OTBETBICHUN HMEHHO U 0OecrednBaceT
OTPOMHOE pa3HOOOpa3ue CBOWCTB OCJIKOBBIX COCAMHEHHWH, a TaKkKe HCKIIOYHTEIHHYIO
“undopmaruBaocts” JIHK, 4TO coBepiieHHO HEOOXOAMMO ISl BOSHUKHOBEHUSI M PA3BUTHUS
KU3HHU.

Baxxnelmum ycnoBueM AJis 3apOoKI€HUS KU3HU Ha IUTAHETE ABIIAETCA HallM4Ke Ha e
MOBEPXHOCTH JIOCTaroyHO Ooibmoro komumdectBa xunkoi Cpenpl. B Takoit cpene
HaxOASATCA B PACTBOPEHHOM COCTOSSHUM OPraHMYECKHE COEAMHEHUS U MOTYT CO3[aBaThC
OnaronpusATHBIE YCIOBUS JIJIsl CHHTE3a Ha UX OCHOBE CJIOKHBIX MOJIEKYISPHBIX KOMIUIEKCOB.
Kpome toro, xunkas cpega HeoOXOAMMa TOJNBKO YTO BO3HHMKIINM >KUBBIM OpraHU3MaM IS
3alUTBl OT TyOUTEIBHOTO BO3JEHCTBUSA YABTPAa(UONETOBOTO H3IY4YEHHs, KOTOpPOE Ha
HayaJbHOM 3Tare 3BOJIOLUHU TUIAHETH MOXKET CBOOOHO MMPOHUKATH JI0 €€ MOBEPXHOCTH.

MoXHO 0KHMIATh, YTO TAKOH JKHUJIKOM 000JI0YKOM MOKET OBITh TOJIBLKO BOJA M JKHIKHN
aMMHUaK, MHOTME COEIMHEHUS KOTOpOro, KCTaTW, IO CBOEH CTPYKTYpE aHAJOTUYHBI
OpraHMYECKUM COEIMHEHMSIM, Onarojgapsi 4eMy B HacTosee BpeMs paccMaTpuBaeTcCs
BO3MO)KHOCTh BO3HMKHOBEHHUS JXKM3HM Ha aMMuauyHOW ocHoBe. OOpa3oBaHHE >KHUIKOTO
aMMHaKa TpeOyeT CPaBHUTEIbHO HHU3KOW TeMIIepaTyphl MOBEPXHOCTH IUIaHETH. BooOiie
3HaUEHHWE TEeMIEPATypbl NMEPBOHAYAIBHOM IUIAHETHI 1Ji BO3HUKHOBEHHUS HAa HEU KU3HU
BecbMa Benuko. Eciu TemmepaTypa JOCTaTO4HO BbicOKa, Hampumep Bbimie 100°C, a
naBieHHue arMocdepbl HE OYEHb BEIHKO, Ha €€ MOBEPXHOCTH HE MOXET 00pa3oBaTbCs
BOJIsIHasg 000JI0uKa, HE ToBOps YK 00 amMMuauHoil. B Takux ycioBUSIX TOBOPUTH O
BO3MOXHOCTH BO3ZHUKHOBEHMS )KM3HU HA IJIAHETE HE MPUXOAUTCS.

Hcxonst U3 cka3aHHOTO, MBI MOXKEM OXHUJaTh, YTO YCJIOBUS JJI1 BO3HUKHOBEHUS B
OTHAJIEHHOM TNPOLUIOM >KM3HM Ha Mapce u Benepe Mo ObITh, BOOOLIE TOBOpA,
OnaronpuaTHbIMU. JKuakoi 0007104K0if MOIIa ObITH TOJIBKO BOJIA, @ HE AMMHAK, YTO CIIEAyeT
u3 aHanu3a (U3MYECKUX YCIOBUM Ha OSTUX IJIaHETaX B 3MoXy uX ¢opmupoBanus. B
HACTOSAIIEE BPEMS 3TH IUIAHETHI JOCTATOYHO XOPOIIO M3Y4EHbl, U HUYTO HE YKa3bIBa€T Ha
MPUCYTCTBUE AaXKE MPOCTEUITNX (HOPM >KM3HH HU Ha OIHOW W3 MJIAHET COTHEYHOU CUCTEMBI,
HE TOBOPS YK€ O pa3yMHOM kU3HU. OJHAKO MOIYYUTH SIBHBIE YKAa3aHUS HA HAIMYNE )KU3HU
Ha TOW WJIM MHOM IJIaHEeTe MyTEM aCTPOHOMUYECKUX HAOMIOACHHUIN OYeHb TPYAHO, OCOOCHHO
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€CJIM peYb UJIET O IUIAHETE B IPYTrOM 3BE3AHOM cucTeMe. [lake B caMble MOILHBIE TEJIECKOITBI
npu HauboJiee GIarONPUsITHBIX YCIOBUSIX HAOMIOACHUS pa3Mephl IeTalel, e pa3inuuMbIX
Ha noBepxHocTH Mapca, paBabl 100 kM.

Kusnp Ha KakoW-HUOynb IUIAHETE [OJDKHA MPOJEiIaTh OTPOMHYIO SBOJIIOLHUIO,
MpEX/Ie YeM CTaTh pa3yMHON. [IBHXKyIast cujia 3TOM 3BOJIIOLMHU - CIIOCOOHOCTh OPraHU3MOB
K MyTallMsIM U €CTECTBEHHBIN 0TOOp. B mpoliecce Takoil 3BOIOIMK OpraHu3Mbl Bc€ Ooliee U
Oosee YCIOXHSIOTCS, a WX 4YacTH - CHEHUAIM3UPYIOTCSA. YCIOKHEHHE HAET Kak B
KaueCTBEHHOM, TaK M B KOJMYECTBEHHOM HampasiieHuu. Hampumep y uepBsi uMeeTcs BCETo
oxosio 1000 HEpBHBIX KIIETOK, a Y YEJIOBEKA OKOJIO IECATH MIJLIHAp0B. Pa3BuTHe HEepBHOM
CUCTEMBl CYIIECTBEHHO YBEJIMYMBAET CIOCOOHOCTH OPraHu3MOB K aJanTalud, HX
IUIACTUYHOCTh. DTU CBOMCTBA BHICOKOPA3BUTHIX OPraHU3MOB SIBJISIIOTCS. HEOOXOAMMBIMH, HO,
KOHEYHO, HEJIOCTAaTOYHBIMU JJII BOZHUKHOBEHMs pazyma. [locienHuil MOXKHO OMpEeeuTh
KaK aJanTaiuio OpraHU3MOB JUIsl UX CIIOKHOTO COIIMAJIBHOTO MOBeAeHMs. BO3HUKHOBEHUE
pa3ymMa JODKHO OBITh TECHEMIIMM oOO0pa3oM CBS3aHO C KOPEHHBIM YIYYIIEHUEM U
YCOBEPIIEHCTBOBAHUEM CIOCOOOB OOMeHa HMH(OpMAIMel MeXIy OTIEIbHBIMU OCOOSIMHU.
[ToaTomy 1u1st ©CTOpUM BOZHUKHOBEHHS pa3yMHOM KM3HMU Ha 3emiie BOZHUKHOBEHUE SI3bIKA
MMEJIO pellaronee 3HadeHue. MoKeM JIM  Mbl, OJHAKO, TakKOW NPOLECC CUYUTATh
YHUBEPCAJIBHBIM JUISI 3BOJIIOLMHU XKU3HU BO Becex yrojkax Beenennoii ? Ckopee Bcero - HeT !
Benp B mpuHIMIIE MPU COBEPIIEHHO JIPYTUX YCJIOBHUS CPEICTBOM oOMeHa WHpopManuen
MEXIy O0cCOo0sSMH MOIIM OBl CTaTh HE WPOJOJbHBIE KojiebaHus arMocdepsl (WiH
rugapocdepsl), B KOTOPOH JKUBYT 3TH 0COOHM, a HEYTO COBEpIICHHO Apyroe. [louemy Obl HE
npencrtaButh cede crnocod obOmeHa uHQoOpMalMeil, OCHOBAaHHBIM HE Ha aKyCTHUECKHX
spdekrax, a, CKaxeMm, Ha ONTUYECKHX WM MarHUTHBIX ? W BooOme - Tak Ju yx
00s13aTebHO, YTOOBI XKU3Hb HAa KAaKOW-HUOYAb TUIAHETE B MpoIecce €€ IBOIONUHU CTana
pazyMHOI1 ?

Mexny Tem 3Ta TeMa ¢ He3anmaMsTHBIX BpeMEH BOJHOBAJIA YeloBeuecTBO. [0BOps o
U3HU BO BcenenHoil, Bceraa, npexae BCero, MMeNu B BUAY pa3yMHYIO Ku3Hb. OIMHOKU
JM MBI B O€3rpaHUYHBIX MpocTopax kocMmoca ? dunocodsl U yu€Hble ¢ AHTUYHBIX BPEMEH
Bcerga ObUlM yOEXKIEHBI, YTO HMMEETCS MHOXECTBO MHUPOB, TJI€ CYIIECTBYET pa3yMHas
®U3Hb. HuKakux HaydHO OOOCHOBAaHHBIX apryMEHTOB B TOJb3y 3TOTO YTBEPKIACHHS HE
NpUBOAWIOCH. PaccyXieHus, 10 CyIECTBY, BEIMCh IO CIEAYIOIIENH CXeEME: €CIU Ha 3eMile -
ogHo# 3 mianeT COMHEYHOW CUCTEMBI €CTh KH3Hb, TO TIOYeMYy ObI €ii He ObITh Ha JIPYTHX
aHeTax ? ITOT METOJl PacCyXACHHUsI, €CIIM €T0 JIOTHUEeCKH pa3BUBaTh, HE TaK yxK Mmiox. U
BOOGIIIE CTPAIIHO cebe MpeacTaBuTh, uto u3 10°° - 10** mIaHeTHBIX crcTeM Bo BeerneHHOI,
B 001aCTH PaguycoM B JIECATOK MIJIJIMAPAOB CBETOBBIX JIET pa3yM CYIIECTBYET TOJBKO Ha
Halle KpoxXoTHOW rutaHeTke... Ho MoxeT ObITh, pasyMHas KUM3Hb - YPE3BBIYANHO peaKoe
aBieHne. Moxer ObITh, HAalpUMEp, YTO Hallla IJIaHETa KakK OOMTENb pa3syMHOW >KHU3HU
€IMHCTBEHHas B ['ajakTuke, IpUYeM JAJ€KO HE BO BCEX TaJIAKTHKaX HMMEETCsS pa3yMHas
KHU3Hb. MOXHO 11, BOOOIIE, CYMTATh PabOTHI O pa3yMHOM KW3HM BO BceneHHON HaydHBIMH
BeposiTHO, BCE-Taku, IPU COBPEMEHHOM YPOBHE Pa3BUTHUSI TEXHUKU MOXHO, U HEOOXOAMMO
3aHMMAaThCs JTOM MpolieMol yxke celuyac, TeM Ooyiee OHa MOXET BIPYI OKazarhCs
Ype3BbIUaliHO BaXXHOM JJI Pa3BUTHUS LIUBUIN3ALMH. ..

Oo6Hapy>xeHue m0001 KU3HU, 0COOEHHO Pa3yMHOM MpeICTaBIseT MOMIO Obl UMETh
orpoMHoe 3HaueHue. [loaTomy yke AaBHO MPEANPUHUMAIOTCSA MONBITKM OOHAPYXKUTh U
YCTaHOBHUTb KOHTAaKT ¢ ApyruMu uuBuiauzauusmu. B 1974 rony B CIJA Oblna 3amynieHa
aBToMaruyeckass MexrmuianetHas craHius ‘“Tluonep-10”. Heckonpko €T cHoycTss OHa
MOKWHYJA TMpeAebl COJIHEYHONW CUCTEMbI, BBIMOJIHHUB pa3iinyHble HaydHble 3amaHus. EcTb
HUYTOXKHO Majiasi BEpOSTHOCTh TOTO, YTO KOTAA-HUOYIb, Yepe3 MHOTME MUJUIMAPIbI JIET,
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HEBEIOMBIE HAaM BBICOKO ITUBMIIM30BaHHBIE MHOIUIAHETHBIE cymiecTBa ooHapyxar “Ilnonep-
10” 1 BCTpETAT €ro Kak MocJiaHiia 4y»oro, HeBeA0MOro HaMm, Mupa. Ha 3ToT ciny4ail BHyTpU
CTaHIIMM 3aJI0KEHA CTajlbHAs IUIACTUHKA C BBIIPAaBUPAaHHBIMM HA HEW PUCYHKOM U
CHUMBOJIAMHU, KOTOPBIE AAI0T MUHUMAJIBHYIO MH(POPMALIMIO O HAIIEH 3eMHOU IUBUIIM3AIINH.
310 n300pa)keHHe COCTABIEHO TaKUM 00pa3oM, YTOOBI pa3yMHbIE CYIIECTBA, HAIIEIIINE
€ro, CMOIVIM ONPEEIUTh IOJI0KEHNUE COTHEUHON CUCTEMbI B Hamel ["aiakTuke, 10oraianuch
ObI 0 HaIIEM BUJE W, BOBMOXHO, HaMepeHusx. Ho koHeuHO BHE3eMHasl IMBUIIM3AINS UMEET
ropaszzo OoJbIlle MAaHCOB OOHAPYKUTh Hac Ha 3emie, uyeM HaiTu “Tlnonep-107.

Borpoc 0 BO3MOXHOCTH CBA3UM C APYTMMH MHUPAMH BIEpPBBIE AHAIU3UPOBAJICA
Koxkonu u Moppucom B 1959 romy. OHM npUIIuTH K BEIBOJLY YTO HAKOOJIEe €CTECTBEHHBIN U
MPAKTUYECKH OCYIIECTBUMBIA KaHAl CBA3M MEXIy KaKUMU-HHOYIb LHMBHIN3AIUSIMH,
pa3nesi€HHBIMU MEX3BE3HBIMU PACCTOSIHUSIMU, MOXET OBbITh YCTAHOBJEH C IOMOIIBIO
AJIEKTPOMAarHUTHBIX ~ BOJH. (OueBUIAHOE MPEUMYIIECTBO TaKOro THIMA  CBS3M -
pacnpoCcTpaHEHUE CHUrHaja C MAaKCHMaJbHO BO3MO)KHOM B NPUPOJE CKOPOCTHIO, PaBHOM
CKOPOCTH paCIpOCTPAaHEHHUs JJIEKTPOMArHUTHBIX BOJIH, M KOHLEHTpPALMs JHEPIUU B
npenesax CpaBHUTENIbHO HEOONBIINX TEIECHBIX YIIIOB 0€3 CKOJIbKO-HUOYIh 3HAUUTEIHLHOTO
paccessHus. [7aBHBIMM HEOOCTaTkaMHM TaKOr0 METOJA SIBISIIOTCS MaJIeHbKash MOULIHOCTb
MPUHUMAEMOTO CUTHAJIA U CUJIbHBIE IOMEXHU, BOSHUKAIOIINE M3-32 OTPOMHBIX PACCTOSIHUM U
KOCMHYECKUX U3nydeHuil. Cama npupona mojacka3blBaeT HaM, 4TO NEPENaYu JTOJKHBI UATH
Ha JUIMHE BOJHBI 21 caHTUMeTp (IVIMHA BOJHBI M3JIy4YEHHUS CBOOOJHOTO BOAOpOJA), MpHU
3TOM TOTEPH HSHEPrHMH CHUTHaja OyIyT MHHHUMAJbHBI, @ BEPOATHOCTh MpHEMA CHUTHAla
BHE3EMHOW IUBUJIM3alMel Topa3no OoJbplle, YeM Ha CIy4yailHO B3ATOM JUIMHE BOJIHBI.
BeposiTHeli Bcero, 4To M 0KUIATh CUTHAJIOB U3 KOCMOCA MBI JOJIKHBI Ha TOM-K€E BOJIHE.

Ho pomyctum, uTto MBI OOHApyXWUJIM KakoOH-TO CTpaHHbIA CUTrHaI. Temepp MbI
JOJDKHBl TEpPENTH K CIEAYIOIIEMY, JOBOJIBHO BaxXHOMY Bompocy. Kak pacrno3Harb
MCKYCCTBEHHYIO Mpupoay curHana ? Ckopee BCEero oH JOJKEeH ObITh MOAYJIMPOBAH, TO €CTh
€ro MOIIHOCTh CO BPEMEHEM JIOJKHA PErYISIPHO MEHAThCA. Ha mepBbIX Mmopax OH JIOJKEH,
M0 BUAUMOMY, OBITh JOCTAaTOYHO MPOCTHIM. [locie Toro kak curnan Oyaer MpUHAT (eci,
KOHEYHO, 3TO CIYYUTHCS), MEXIYy UUBUIU3ALMUSIMH OyIEeT yCTAaHOBJEHA JBYXCTOPOHHSSA
paaroCBsI3b, U TOTAAa MOXKHO HauMHATh 0OMeH Ooiiee ciiokHOM uHpopmaiueil. Koneuno He
CIIEAYET MPH 3TOM 3a0BIBaTh, YTO OTBETHI MOTYT MPHU 3TOM OBITH MOJYYECHBI HE paHEe, YeM
Yyepe3 HECKOJIBKO JIECSTKOB WM Jlaxe coTeH JeT. OHAKO MCKIIOYUTENbHAs BAXKHOCTb U
LEHHOCTh TaKUX MEPEroBOPOB OE3yCIOBHO JTOJIKHA KOMIIEHCUPOBATH UX MEVIEHHOCTb.

PannonaOnioneHusi 3a HECKOJIBKUMHU OMMDKaMIIMMU 3BE3AAMHM YK€ HECKOJIBKO pPa3
IIPOBOIMJIUCH B paMKax KpynHoro npoekra “OM3A” B 1960 roay u npu nNoMoIlu TeIecKomna
HammonaneHolt pamguoactpoHomuueckoir jgadopatopuu CIIA B 1971 romy. PaspabGotano
00JbIIOE KOJIMYECTBO JIOPOTMX IPOEKTOB YCTAHOBJCHHS KOHTAaKTOB C JAPYTUMHU
UBIIIM3AIHASAMA, HO OHU He (PMHAHCUPYIOTCS, a peajbHBIX HAOMIONEHUH TTOKa MPOBOIMIOCH
OYEHb MAJIO.

HecmoTpst Ha oueBHIHBIE IPEUMYIIECTBA KOCMUYECKON PaJuOCBSI3U, Mbl HE J1OJKHBI
yIycKaTb W3 BUAY M JpPyrue TUIBI CBSI3U, TaK KaK 3apaHee HEeNb3sl CKa3aTh C KAKUMH
CUTHaJlaMd MbI MOXKEM HMeThb Jieio. Bo mepBbIX 3TO omnTHuYecKas CBfA3b, IVIABHBIN
HEJO0CTATOK KOTOPOM - OYeHb ciIadblii YypOBEHb CHTHaja, BeIb HECMOTPS Ha TO, YTO YroJ
PACXOXICHHS CBETOBOTO MyYKa yAanoch goBecTd 10 10 * pax., mmpuHa ero Ha paccTosHUM
HECKOJIbKMX CBETOBBIX JIET OyaeT orpoMHoil. Takke CBSI3b MOXKET OCYLIECTBISATHCS B
MIOMOIIbI0 ABTOMAaTHYECKUX 30HIOB. Il0 BHOJHE MOHATHBIM NPUYMHAM ATOT BUJ CBS3H
3eMJISIHAM TIOKa HEAOCTYIIEH, U HE CTAHET JOCTYNHBIM /AK€ C HAdyaJlOM HCIIOJIb30BaHUS
yIpaBJsieMbIX TEPMOSACPHBIX peakuuid. [lpu 3amycke Takoro 30HAa Mbl Obl CTOJIKHYJIHCH C
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OTPOMHBIM KOJIMYECTBOM IMIPOOJEM, €CIM JaXe CUuTaTb BpEMsl €ro Imnoyéra K Lenu
npuemieMbiM. K Tomy ke Ha pacctosHun MeHee 100 CBETOBBIX JIET OT COJTHEUYHON CHCTEMBI
yxxe umeercs 6onee 50000 3Bé3a. Ha kakyro U3 HUX nocbuIaTh 30HA ?

Takum 00pa3oM YCTAaHOBJICHHE TPSIMOTO KOHTAKTa ¢ BHE3EMHOW IMBIIIM3AIMECH C
Halle CTOPOHBI MOKa HEBO3MOXKHO. Ho MOXKeT OBbITh HaM CTOMT TOJIbKO MOAOXKAaTh ? BoT
3[1eCh HeJb3s HE YINOMSHYTh 00 o4eHb akTyajbHOU npobneme HJIO na 3emie. Paznuunbix
cily4aeB ‘“HaOIIONEHUS” MHOIUIAHETSH M MX aKTUBHOCTH YK€ 3aMEUE€HO TaK MHOTO, YTO HU B
KOEM CJIy4dae HeJlb3sl OIHO3HAYHO ONPOBEPrarh BCE 3TU JaHHbIE. MOXHO TOIBKO CKa3aTh YTO
MHOTME W3 HHMX, KaK OKa3bIBAJIOCh CO BPEMEHEM, SIBJISUINCH BBIIYMKOW HWJIM CIIEACTBHEM
omnOku. Ho 310 yxe Tema Ipyrux ucciaeaoBaHui.

Ecnmu rme-to B Kocmoce Oymer oOHapykeHa Kakas-To (opMa JKH3HH WIH
UMBUIIU3ALNS , TO MBI COBEPILEHHO, JIaXe MPUOIU3UTENHLHO, HE MOXKEM cebe MPeICTaBUTh,
Kak OyayT BBINIANETh €€ MPEeICTaBUTENIN U KaK OHM OTPEarupyroT Ha KOHTAaKT C HaMu. A
BAPYT 3Ta peakuus OyneT, ¢ Hawiel moyku 3peHus, oTpuuarenbHou. Torma xopoio ecnu
YPOBEHb pPa3BUTUsl BHE3EMHBIX CYIIECTB HUXE, yeM Ham. Ho OH MOXeT oka3aTbCsi M
HEU3MEPUMO BbIlIE. Takoil KOHTAKT, IPM HOPMAJbHOM K HAaM OTHOLIEHUU CO CTOPOHBI
Apyrod IMBWIN3ALWHU, TPEACTaBIsieT HaumbOompmmii mHTepec. Ho 00 ypoBHE pa3BUTHA
WHOIUJIAHETSH MOXHO TOJBKO JOTaJbIBAThCS, @ 00 MX CTPOEHUHM HENb3s CKa3aTh BOOOIIE
HUYETO.

MHorue yué€Hble MNpPUIACPKUBAIOTCS MHEHHs, YTO LUBUJIM3AIUS HE MOXKET
Pa3BHUBATHCA JANbIIE OMPEACIIEHHOTO MpeIesia, a MOTOM OHa JIM0Oo morubaet, oo OombIle
He pa3BuBaeTcs. Hanpumep Hemenkuii actpoHoMm ¢oH XopHep HazBall MIECTb MPUYHUH, IO
€ro MHEHHIO CITIOCOOHBIX OIPaHUYUTh JJIUTEIBHOCTh CYIIECTBOBAHUS TEXHUYECKH Pa3BUTON
LUMBUIIU3ALIAN:

1) monHOE YHUUTO)KEHHE BCAKOM JKM3HU Ha IJIAHETE;

2) YHMUYTOXEHHE TOJIbKO BBICOKOOPTaHU30BAHHBIX CYILIECTB;

3) dusnueckoe WK JyXOBHOE BBIPOXK/ICHNUE U BEBIMUPAHUE;

4) notepsl MHTEpECA K HAYKE U TEXHUKE;

5) HemOCTaTOK SHEPTUH ISl pa3BUTHS OYEHb BBICOKOPA3BUTON IIUBUIN3ALINN;

6) BpeMsl )KM3HU HEOTPAHUUEHHO BEJIUKO;

[Tocneanror0 BO3MOXHOCTh (POH XOpHEP CUUTAET COBEPIICHHO HEBEpOsATHOH. [lanee,
OH CUMTAET, UTO BO BTOPOM U TPETHEM CIIydasX Ha TOW K€ CaMOil MJIaHETE MOXKET Pa3BUTHCSA
emé oHa LMBWIM3ALMS Ha OCHOBE (MJIM HAa OOJOMKax) cTapod, MpuU4YEM BpeMs TaKoro
“B0300HOBIICHUS” OoTHOCHUTENbHO HeBenuko. C 5 mo 11 centsabps 1971 1. B BropakaHckoii
actpou3mueckoil oOcepBatopur B ApPMEHHH COCTOSUIach TIepBasi MEXKIyHapOaHas
KOoH(epeHLUs 1o npolieMe BHE3EMHbIX IIUBUIM3ALUN U CBA3U ¢ HUMU. Ha koHbepeHunu
MPUCYTCTBOBAIM KOMIIETEHTHbIE yU€HbIE, paboTaloNIie B pa3IMyHbIX 001acTAX, UMEIOIINX
OTHOIICHHE K PAacCCMaTpMBAEMOW KOMIUIEKCHOW mpobiaemMe, - acTpPOHOMBI, (U3UKH,
pannopu3uky, KUOEpHETHKH, OWOJIOTH, XWMHUKH, apXEOJOTH, JUHTBHCTHI, aHTPOIOJIOTH,
uctopuku, counonoru. Kondepenuus Oblla OpraHu30BaHa COBMECTHO AKaJleMued Hayk
CCCP u Hanuonanbnoit Axanemueit Hayk CIIIA ¢ mpuBiieueHne y4EHBIX U3 JIPYTUX CTPaH.
Ha xoH(depennun petasbHO OOCYKIANIMCh MHOTHE acCIeKThl TPOOJIEMbI BHE3EMHBIX
uuBunu3anui. [lonpoOHOMyY 00CyXIeHNIO0 ObUIH MOABEPIHYTHI BOMPOCH MHOKECTBEHHOCTH
IJJAHETHBIX CUCTEM BO BceneHHOHM, MpOMCXOXKIEHWE JKU3HM Ha 3eMiie U BO3MOXKHOCTh
BO3HUKHOBEHHS XH3HU HA APYTUX KOCMHUYECKHX OOBEKTaX, BOZHUKHOBEHHE W DBOJIOIHS
pa3yMHOM >KW3HH, BOSHUKHOBEHUE W Pa3BUTHE TEXHOJIOTUYECKON UBUIM3AINH, TIPOOIEMBI
MOMCKOB CHUTHAJIOB BHE3E€MHBIX LMBMUIW3ALMA MU CIEAOB UX JAEITEIbHOCTH, MPOOIEMbI
YCTAHOBJIEHUS CBSI3U C HUMH, @ TAK)XE BO3MOXKHbBIE MTOCIIECTBUS YCTAHOBIICHUSI KOHTAKTOB.
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