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1. MACIOPT PABOYEM MPOI'PAMMBI YYEBHOM JUCHUIIIIUHBI
1.1.00mas xapakTepuCcTUKA Yy4eOHOM AN CUUIIUHBI

PabGouas mporpamma y4ueOHOM JUCIMIUIMHBI «ACTPOHOMUS» SIBISIETCS 4YacThIO
OCHOBHOUM TpodeccHOHATbHONH 00pa3oBaTeIbHOM TPOrpaMMOil B COOTBETCTBUM C
@OenepalbHbIM TOCYIAPCTBEHHBIM 00pa30BaTeNbHbIM CTAHIAPTOM CpPEIHETO (IOJHOTO)
obmiero oOpazoBanus u (eaepalbHBIM TOCYIAPCTBEHHBIM 00pa3oBaTelbHBIM CTaHIAPTOM
cpeanero mnpodeccuoHatbHOTO OOpazoBanms (nanmee OI'OC CIIO) nns criermaTbHOCTH
44.02.01 JomkonpHOE 0Opa3oBaHue.

1.2 MecTO IMCHMILIMHBI B CTPYKTYpP€ nNporpamMmmbl MOAT0OTOBKHU CIICHHNHAITUCTOB
CpeaHero 3ecHa

VYyeOHass oOmieoOpazoBareibHas JUCIMIUIMHA ~«ACTPOHOMWSI» OTHOCHUTCSA K
0a30BBIM JUAC LIMTUTAHAM 0011e00pazoBaTeILHO I MOITOTOBKU OCHOBHOM
npodeccHoHaATbHOM 00pa30BaTEIBPHOM MPOTPAMMBI.

1.3 Heau u 3a1a4d AUCHUIJIMHBI - TPeOGOBaHHMS K pe3yJibTaTaM OCBOEHUs
JTUCIHHUIIINHDBI:

Conepkanue  MporpaMMbl  «ACTPOHOMESI»  HAlpaBiIeHO  HA  JIOCTIDKCHHUE
CIEIYIOIINX 1eJIe:

— cdopmupoBarh: IEIOCTHOE TMPEJACTABICHHE O CTPOCHMM U HBOJIIOIMU
BcenenHoii, oTpaxaroliee COBPEMEHHYIO AaCTPOHOMHUYECKYIO KapTHHY MHpa, HaydHOE
MHUPOBO33PCHUE, TPEICTABICHAEC O Pa3BUTHE KOCMHYECKOUW JESATEIbHOCTH UYeJIOBEUECTBA,
npejicTaBieHre o Mecte 3emiu u YenoBeuecTBa BO BeeneHHOI;

— YMEHHUS CaMOCTOSITeJIbHO TPUMEHSTh, MOTOJHATh M CHCTEMAaTU3UPOBATh 3HAHUS;
NPUMEHATh TIOJYYEHHbIC 3HAHUS JUITI OOBSCHCHUS SBJICHUWA OKPYKAIOIIEro Mupa, B
npoeCCUOHAILHOM ~ JICATEIbHOCTH M TIOBCEJHEBHOM JK3HM U1 OO€CIieUeHUs
OC30TaCHOCTH  JKM3HEJCATEILHOCTH, TPaMOTHOTO  HWCIIOJb30BaHWS  COBPEMEHHBIX
TE€XHOJIOTHA, OXpaHbl 3J10POBbS, OKPYKAOIIEH CpPEJIbL

OcBoenrie  00OmIe0oOpa3oBaTeIbHOM  Yy4E€OHOW  MHUCIMIUIMHBI  «ACTPOHOMUS
NpearnojiaracT HaMdue y OOyJaroluxCsi 3HAHMA W YMEHUM TMOJIyY€HHBIX  TIO
00pa3oBaTeIbHON MPOTrpaMMe OCHOBHOTO OOIIEro 0Opa3oBaHusl.

OcBoenrie conepkanne yueOHo# mucimrummabl bJ[.09 ActpoHomust oOecrieumBaeT
JOCTIDKCHUE CTYACHTaMH CIIEAYIOIINUX PEe3YIbTaToB:

JIMIHO CTHBIX

— YYBCTBO TOPIOCTH M YBOKCHUSA K WCTOPUM U JOCTIDKCHHSIM OTE€YECTBEHHOMU
aCTPOHOMMYECKOM HAyKH;

— TOTOBHOCTH K TPOJIOJDKEHHIO OOPa30BaHMsSI M TMOBBHINICHUS KBaTU(PHUKAIMU B W3-
OpanHOW  mpodecCHOHATBHONW  JCATEILHOCTA W OOBEKTHMBHOEC  OCO3HAaHWE  POJIU
ACTPOHOMHMYECKUX KOMIIETEHIIMHA B 3TOM;

— YMEHHE WHCTIOJIb30BaTh OCTKCHUS COBPEMEHHOW aCTPOHOMHUYECKOW HayKH U
TEXHOJIOTHHA JJIA TIOBBIMICHUS COOCTBEHHOTO WHTEIUICKTYyaJhbHOTO DPAa3BUTHSI B BBIOPAHHO i
npodecCHOHATLHO M JIeSITeIbHOCTHY;

— YMEHHE CaMOCTOSITEJIbHO AOOBIBaTh HOBBIC JJIsI C€0sl aCTPOHOMHUYECKUE 3HAHWS,
UCTIOJIB3YS JJISl ATOTO JOCTYIHBIE MCTOYHHKKA HWH(POPMAIUY;
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— YMEHHME BBICTpauMBaTh KOHCTPYKTHBHbIE B3aUMOOTHOIIEHHMS B KOMaHIE IO
peleHuo 00IIMX 3a/1a4;

— yYMEHHME YIpaBJIsiTh CBOEH MO3HABATEJLHOM JEATEIbHOCTHIO, TPOBOIUTH
CaMOOIICHKY YPOBHSI COOCTBEHHOTO MHTEJUICKTYaJlb HOTO pPa3BHTHS

MeTanpeIMETHBIX:

— WCTOJIb30BAaHKE PA3JIMUHBIX BHIOB MO3HABATEILHOU JCATEIBHOCTH JUIS PEIICHUS
ACTPOHOMHUYECKHUX 3a/1a4, NPUMEHEHHWE OCHOBHBIX METOJOB TO3HAaHMS (HAOIIOICHHS,
ONMCaHVs, U3MEPEHUs, SKCIEPUMEHTA) Il M3y4€HUs Pa3JIMUHbIX CTOPOH OKpY)Karolen
JICCTBUTEIIBHOCTH;

— HCIOJIb30BaHUE OCHOBHBIX HHTEJUIEKTYyaJIbHBIX OIEpaLMil: MOCTAHOBKU 3aJadyu,
dbopMynupoBaHMs ~ TWIOTE3,  aHalM3a W CHUHTE3a,  CpaBHEHWs,  0000IIeHus,
CHUCTeMAaTu3alliy, BbISIBJICHUA [PUYMHHO-CIIEJACTBEHHBIX CBSI3€H, MOKWCKA AaHAJIOIOB,
dbopMynupoBaHUs BBIBOJOB JUII W3YYEHHS PA3IMIHBIX CTOPOH aCTPOHOMHYECKHX
00BEKTOB, SIBJICHWI U TMPOIECCOB, C KOTOPHIMU BO3HHKAET HEOOXOJIMMOCTh CTAIKHBATHCS
B npodeccruoHansHO U cdepe;

— YMEHHE TEHEpHpOBaTb HWIEH M OMNpEIesITh CpPEACTBA, HEOOXOAUMBbIE ISl HX
peanu3anuu;

— YMEHHE WUCIOJIb30BaTh pPa3JIMUHble HUCTOYHUKH IS TOJMydeHus HH(popmalmy,
OIICHMBATh €€ JJOCTOBEPHOCTH;

— YMEHHE aHAIM3UPOBATh U MPEJICTABIATh MH)OpPMAIMIO B pa3jMuHBIX BHIAX;

— YyMeHue IMyOJIMYHO TPEACTaBISATh pe3ylbTaTbl COOCTBEHHOI'O KCCJIEAOBaHUs,
BECTH JUCKYCCHHM, JOCTYIIHO W TapMOHMYHO coOdYeTas CcoJepkaHue ©  (QOpMBI
npeCTaBIsIeMO UH(OpMAITIH;

Npe IMETHBIX:

—  CMBICI  TOHATHI:  aKTUBHOCTb, AacTepOMiA, AacTPOJIOTUs, acTPOHOMUS,
acTpodmsuka, atMocdepa, 0oma, BO3MYIICHUS, BOCXOJ CBETWIA, BpalleHHe HeOECHBIX
Ten, Bcenennass, Bcmbimka, ['anmakTvka, TOpPH3OHT, TpaHyJbl, 3aTMEHHME, BHABI 3Be3],
30/IMaK, KaJeHIaph, KOCMOTOHHUS, KOCMOJIOTHSI, KOCMOHABTHKA, KOCMOC, KOJbIA IUIAHET,
KOMETBI, Kparep, KyJIbMHHAIWsI, OCHOBHBIE TOYKH, JIMHUM M TUIOCKOCTH HeOecHOW cdepsl,
MarHutHasi Oyps,

— Meraranaktuka, METEOP, METEOPUT, METEOPHBIE TEJO, JT0XKIb, MOTOK, MIICUHbIN
[Tyte, MOpsa u Marepuxku Ha Jlyne, HeOecHas MEXaHMKA, BUIMMOE U pEalbHOE JIBIDKCHHE
HeOECHBIX TeNl W HX CHCTeM, oOcepBaropus, opOwTa, IUIaHEeTa, TOJIIPHOE CHSHUE,
npoty0epaHel], CKOIUIGHHE, CO3Be3[Ausi M UX KIacCUpUKAIWMs, COJIHEUHAs KOpPOHa,
coJiHUEeCTOsIHME, cocTaB (COJIHEYHOW CHUCTEMBI, TEJIECKOI, TEPMUHATOP, TYMaHHOCTb,
da3bl Jlynsl, potochepnsie dakenbl, xpoMmocdepa, yepHas IbIpa, IBOIIOLWS, IKIMITHKA,
A21pO;

— omnpeaeneHrne (UBMUECKUX BEJIMYMH: AaCTPOHOMHMYECKas eIUHHIQ, aderui,
OJlecKk 3Be31bl, BO3pacT HEOECHOTO Tefa, MapaUlakC, IApPCEeK, MepHOM, TePHTeIUi,
bmuyecKue XapakTepUCTUKH IUIAHET U 3Be3J], HMX XUMHYECKHH COCTaB, 3BE3/HAs
BEJIMUMHA, PAJUaHT, paJuyC CBETWId, KOCMUYECKHE PpACCTOSIHUA, CBETUMOCTb, CBETOBOM
roJi, CKaTue IUIaHeT, CHHOJMYECKUA W CHUICPUYECKHN TEpHOJ, COJHEYHAs aKTUBHOCTD,
COJIHEYHas! TIOCTOSIHHAsA, CIEKTp cBeTALMXCs Tea COJHEYHOUW CHUCTEMBL;

— CMbICI paboT M (GOopMYyTHPOBKY 3akoHOB: Apuctortens, [Itonemes, [ammres,
Komepnuka, bpyHno, JlomonocoBa, Iepumens, bpare, Kemnepa, HsbroToHa, Anamca,
lannes, Bbenononsckoro, bpenuxuna, CrtpyBe, I'epmmnpynra-Paccena, Xab06ma,
Homnepa, @punmana, DUHINTEHHA;

— WCTIONIb30BaTh KapTy 3BE3JHOTO HeOa IS HAXOXKIECHUS KOOPAHMHAT CBETHIIA,
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BBIPOKEHUE pE3YIbTaThl M3MEPEHHHM W pacyeToB B €AUHMLIAX MEeXITyHapOo HOU
CHUCTEMBI;

NpPHUBEJICHNE TPUMEPOB NPAKTUIECKOTO HCMOJIb30BaHUA ACTPOHOMUYECKUX 3HAHUN
0 HeOECHBIX TeNlax U UX CHUCTEMaX;

— pelIeHHe 3aa4d Ha MPUMEHEHUE HM3YYEHHBIX ACTPOHOMHYECKHX 3aKOHOB.



2.CTPYKTYPA U COAEP)KAHUE YYEBHOW JIUCHMILIMHBI

2.1. O0beM y4eOHO JTUCHMIIJINHBI U BUAbI y4e0HO0# padoThI

Bun yueOHOit paboTs OO0BeM gacoB

MakcuManbHasi ydeOHasi Harpy3ka (Bcero) 54
O0si3aTesIbHAsI aylUTOpHAsi yueOHasi Harpy3ka (Bcero) 36
B TOM YHCIE:

3aHATHS JEKUMOHHOTO THIIA 24

IPAKTUUECKHE 3aHATUS 12

71abopaTopHbIE 3aHATHS
CamocTosiTeIbHAs1 padoTa olyvaromierocsi (Bcero) 18
B TOM YHCIE:

pedepar 8
caMoCTOsITeJIbHasl BHEAyMTOpHas padoTta 6
KOHCYJIBTAIIUS 4
Bun npoMexxyTodHOM aTTecTanuu Hud. 3auer

2.2. CTpyKTYpa IMCUMILIMHBI:

OcBoenne aucimmwmael b.J1.05 AcTpoHOMES BKIIIOYAET W3YYEHHE CIIEAYIOIINX

pa3esioB U TeM:

KommiecTBoO AYTUTOPH bIX

“acoB CamocTosiTeIbHAsI
HaumeHoBaHMe pa3iesioB U TeM Bcero IIpakTHyeckue u padora crTyieHTa
TeopeTuyec Koe
J1a00paTopHbIE (4ac)
o0yueHue
3aHATHS
Pasznen 1. Beenenue
1.1. Benenue 3 2 1
Paznen 2. IIpaktuueckre OCHOBBI ACTPOHOMHUH
2.1. 3Bezgnoe HE60. CriocoObBI
onpeeNeHus reorpapuueckoit 6 2 2 1
LIAP OThI
2.2. OCHOBBI U3MEPEHUS BpPEMEHHU. 4 9 1 2
BumuMmoe aBrkeHue IUIaHET
Pazpen 3. Crpoenune ConHEUHOU CUCTEMBI
3.1. Pa3BuTHe TpeaCTaBICHUE O
ConHeuHo# cucteme. 3akoHbl Kerepa
— 3aKOHBI JIBYDKCHHSI HEOSCHBIX Tell. 5 2 1 2
O0o6mienre u yrounenue HerotoHom
3axoHOB Kerepa.
3.2. Onpenenenne paccTOSTHUMA 10 Te
Conneunoit cuctembl. Cucrema 3emiis- 6 2 2 2
Jlyna.
Paznen 4. Ilpupona ten ConHEuHON CUCTEMBI
4.1. Tlpupona Jlyusl. [TnaneTsr.
IInaners! 3eMHOM rpynmnsl. IlnaneTsr- 6 2 2 2
ruraitel. [hryToH
4.2. Acteponnsl. Meteoputsl. KomeTst
1 MeTeopsl. O01Iue CBEJeHUS O 5 2 1 2

Connie.

Pazgen 5. ComnHile U 3Be3.bI
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5.1. VICTOYHUKH 3HEPTHH H
BHyTpeHHee ctpoeHne ColHIa. 3 2 1
CoJHIIE M JKH3HBb 3EMJIH.

5.2. PaccTostHUME 10 3BE3I.
[IpocTpaHcTBEeHHBIE CKOPOCTH 3BE3L. 4 2 1 1
dusnueckas Npupoa 3Be3I.

5.3. Cs13p MexIy QU3HUSCKIMH
XapakTepucTUKamMu 3Be3[. JlBoiiHbIe
3Be3bl. Dusnueckue nepeMeHHEIE,
HOBBIE U CBEPXHOBBIE 3BE3/Ibl

Paznen 6. Ctpoenue u 3Bosnonus Beenennoit

6.1. Hama l"anmaktuka. [pyrue

I"anmakTrku. MertarajgakTuka. 5 2 ! 2
6.2. TIpoucx0KACHUE U IBOJIFOIHS

3Be3n. [IpoucxokacHue IIaHET. 2 2

JKuzHb 1 pazym Bo BeceneHHOT.

Bcero mo qucumiiMHe 54 24 12 18

2.3 TemaTuveckuii IVIaH U COJePKaHUE YUeOHbIX 3aHATHI

HaumeHnoBaHue Coaepikanne y4yeGHOro Marepuasa, NpaKTH4YecKHe W JIahopaTopHbIe Oo0bem
pazziesioB W TeM PadoThI, CaMOCTOSITEIbHAST PaGoTa O0y4YAIOIIMXCS 4acoB
1 2 3
1. Beenenue
Tema 1.1 Coaepxanne y4e0HOro Marepuana 3
BBenenue Jlexnuu 2
1 | Ipeamer actporomun. CtpykTypa u MacmrTaObsl BeeneHHOM.
Habmonenus — ocHOBa acTpOHOMUH. TeIecKOIsI.
CamocTosiTesibHasi paboTa 1
Dcce Ha TeMy «ACTpOHOMMUS - APEBHEUIIAs U3 HAYK.
2. IlpakTHYecKHe OCHOBBHI aCTPOHOM HH
Tema 2.1. Conepikanue y4eOHOro marepuaia 2
3Be3nHoe Heo. Jlekumu 2
Crioco0b1 onpenesieHust 1 | 3Be3mHoe HeOo. HabmoneHNss HEBOOPYKEHHBIM T71a30M. CriocoObl 2
reorpaguyeckoi OTpeJIeNiCHHs reoTpapuIecKoil IUPOTHI.
IHMPOTEI IpakTnyeckoe 3amsaTHe Nel 2
1 | U3meHeHme BHa 3Be3MHOTO HeOa B TeUCHHE CYTOK. MI3MeHeHHe BHIA 2
3BE3JHOTO Heba B TEUCHHE roJia
CamocTosiTe/ibHasi padoTa 1
BBINIOJIHEHUE pedepaToB, MPe3eHTALNIT, COCTABICHUE OMOPHBIX KOHCICKTOB.
Tema 2.2. Conepikanue y4eOHOro Marepuaia 5
OcHOBBI M3MepeHust Jlexmun
Bpemenn. Buumoe 1 | OcHoBHI H3MepeHus BpeMeHu. Bumimoe mprkenue mianet. HabGmoneHus
ABICKEHHE ILTAHET HEBOOPYKCHHBIM IT1a30M.
IpakTiyeckoe 3ansaTHE Ne2 1
1 | OcHOBBI H3MEPEHISI BPEMESHU 1
CaMmocTosiTe/ibHasi padoTa 2
BBINOJIHEHUE pedepaToB, MPe3eHTALINIT, COCTABICHUE OMOPHBIX KOHCICKTOB. 1
Koncynsranus 1
3. Crpoenne CoJlHEYHO# cHCTEMBI
Tema 3.1. Conepxanne ydye0HOro Martepuaia 5
PazBurune Jlexmun 2
npe/ICTaBJICHUI 0 1 | Pasutne mpexactaBienuit o ConmHeuHO# cuctemMe. 3akoHbl Keruepa — 2
Conxeunoii cucreme. 3aKOHBI JBMKEHUST HeOecHBIX Tesl. O6o0menne n ytounenne Hetoronom
3axons! Kemrepa — 3axoHOB Keruiepa.
3aKOHBI JBIKEHHS
IpakTnyeckoe 3ansTHe Nel 1

HeOEeCHBIX TeJI.




HaumeHoBaHue Conepikanue y4eGHOro Marepuasa, NpaKTH4YecKHe H J1abopaTopHbIe O0bem
pa3aeJioB U TeM padoTbI, camMoCTOsITeJIbHAsA PadoTa 00y4aroLUXCs 4acoB

O0o0wenne u 1 3akoHbl Kemepa — 3akOHBI JIBIDKEHUSI HEOCSCHBIX TEll. 1

yrounenne HbroToHOM CamocTosiTeJbHas  padoTa

3axoHoB Kenuepa. BBITIOJIHEHUE pedepaToB, NPE3CHTAIMNA, COCTABICHHE OMOPHBIX KOHCIIEKTOB. 2

Tema 3.2. Conepikanue y4eOHOro marepuaia 6

Onpenesenue Jlexnuu 2

paccTostHuit j0 Teu 1 | Onpenencuue paccrosuuii 1o Ten Conneunoit cuctems. Cuctema 2

CosHeyHOl cHCTEMBI. Semms-lyHa.

Cucrema 3emas-Jlyna. IpakTyeckoe 3ansiTHe Ned 2
Onpezenenne pacctosHui 10 Tes1 CoJIHEYHOI CUCTEMBI. 2
CamocTosiTe/ibHasi paboTa . 2
BBIITOJIHEHHUE pedepaToB, MPe3eHTANNI, COCTABICHHE OMMOPHBIX KOHCIICKTOB. 1
Koncymsrarmst 1

4. lMpupona Ttes CoJIHEYHOI CHCTEMBI

Tema 4.1. Conepikanue y4yeOHOro marepuaia 6

Hpupona JlyHsl. Jlexmm 2

Ilnanersr. Il1aneTst =

. 1 | Hpupoma Jlynsl. [Inanertst. [lnanetsr 3emHo# rpymmel. [InaneTs- 2

3EMHON TPynmibL. ruradTel. [InyToH

Il1aneTbl- THraHTHI.

ILryron IlpakTnuyeckoe 3aHsiTHe NeS _ 2
1 | ITnanetst. IlnaneTsl 3eMHOM rpynnsl. [lnaHeTs- rUraHTHL.. 2
CamocTosiTe/ibHasi padoTa
BBINTOJIHEHUE pedepaTtoB, Mpe3eHTaNHil, COCTABICHUE OMOPHBIX KOHCIICKTOB. 2

Tema 4.2. Conepxanne ydye0HOro Martepuaia 5

AcTeponzbl. Jlexumu 2

Meteopurs1. Komersl n 1 | Acrtepounpl. Meteoputsl. KomeTsl u Meteopsl. O0IIHe CBECHUS O 2

MeTeopnl. Obume Commnne.IInanets. [nanetsr 3emHOU rpynmsl. [[1aHeThI- THTraHTHI..

ceenenust o Cosmue. IpakTnyeckoe 3ansiTHe Ne6 1
1 | Actepounpl. Meteoputsl. KoMeTbl 1 METEOPHI. 1
CamocTosiTe/ibHasi padoTa 2
BBINOJIHEHUE pedepaToB, Npe3eHTAIHd, COCTABICHHE OMOPHBIX KOHCTIEKTOB. 1
Koncynsranus 1

5. Connne u 3Be31BI

Tema 5.1. Conepikanue y4eOHOro Marepuaia 3

HcToyHukd 3Heprud M | Jlexuun 2

BHyTpeHHEE  CTpOCHHE 1 | Wcrounuku sueprud u Baytpennee crpoenne Cosmna. CoNHIE U KU3Hb 2

Cosmnpa. ConHue u 3 ML

AKU3HL 3eMTH. CamocrosiTe/ibHast padora 1
BBITIOJIHEHHUE pedepaToB, Mpe3eHTalNil, COCTABICHUE OIOPHBIX KOHCIICKTOB.

Tema 5.2. Conep:kanne y4eOHOro Marepuasia 4

Paccrosinue 10 3Be3n. Jleximu 2

IlpocTpaHcTBeHHbIE 1 | Pacctosnue o 3Be34. IIpocTpaHCTBEHHBIE CKOPOCTH 3Be3]. DusnuecKas 2

CKOpPOCTH 3Be3]I. NPHPOIA 3BE3L.

Duzmeckast npupona IIpakTnyeckoe 3aHsitue Ne7 1

3BE3. 1 | PaccrosHue 10 3Be3m. 2
CamocTtosiTe1bHast padoTa 1
BBINIOJIHEHUE pedepaToB, MPE3eHTANNIL, COCTABICHUE OMOPHBIX KOHCIIEKTOB.

Tema 5.3. Conep:kanne y4eOHOro mMarepuasia 5

Cesa3b MexKLY Jlexunu 2

$usuaeckumMu 1 | Ceasp Mexay (pU3MUECKUMH XapaKTEPUCTHKAMHU 3Be3l. JIBOMHBIE 3BE3IbI. 2

XapaKTe pUCTHKaM H ®duznyeckue mepeMeHHbIe, HOBBIC U CBEPXHOBBIC 3BE3IbI

3Be3l. JIoiibie IpakTnyeckoe 3ansiTme Ne8 1

3Be31blL. P uU3MIecKue 1 | CBsi3b MeXAy QU3MUESCKUMH XapaKTePUCTAKAMHU 3BE3I. 1

TIEPEMEHHDIE, HOBBLIC CaMmocTosiTe/ibHasi padoTa 2

CBEPXHOBDIC 3BE3LbI BBINIOJIHEHUE pedepaToB, MPe3eHTALINIl, COCTABICHUE OMOPHBIX KOHCIICKTOB. 1
Koncyabsranus 1
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HaumeHnoBanue Conepxanne y4eGHOro Marepuajia, NMpaKkTHYecKue U JadopaTopHbIe Oobem
pa3nesioB U TeM padoThl, caMocTosiTe/IbHasi padoTa 00y4YaroUIUXCs 4acoB
6. CTtpoenue wu >Bosiomusi Bcesennoit
Conepikanue y4yeOHOro marepuasa 5
Jlexmmm 2
Tema 6.1. 1 | Hama I'anaxkmuka. pyrue ['anaktuku. Metaranaktuka. 2
Hama TIanakruka.
IpakTnyeckoe 3anssThe Ne9 1
JApyrue I'anakrukm.
MeTaranaKTHKa. 1 | Hama lamaxmuka. Jpyrue Ianakruxu. MeTaramaktuika. 1
CamocTtosiTenbHast paGoTa 2
BBINIOJIHEHUE pedepaToB, MPE3eHTALHUI], COCTABICHUE OIOPHBIX KOHCIEKTOB.
Conepikanue y4yeOHOro Marepuana 2
Tema 6.2.
Ipoucxo:xaenune u Hewmm 2
SBOMIOLHSA 3Be3N. IMpoucxokneHne u 3BOMOLUS 3Be3a. [IpoucxoxaeHue ruianet. JKu3Hp u
TpoucxoxkaeH e pa3ym Bo BceneHHo.
miaHer. KuzHb M pasym
B0 Bcenennoii.
2.4. Conep:xaHue pa3/ieioB JUCHHUILIUHBI
2.4.1.3auaTHA JEeKIIHOHHOI0 THIIA
®opma
g‘;:i)leﬂ Haumenosanue Conepxanne pasjiesia zeK’yHRF
a pasiena KOHTPOJI
a1
1 3 4
1. Beenenue
1. Tema 1.1 IMpenmer actpoHOMUH (KyTbMHUHAIUK cBeTi). M3menenue | P Y
Beenenne BUIa 3Be3mHOTO Heba B TedeHHe Troja (3KBaTOpHalbHAsS
cHUCTeMa YTO HW3ydaeT acTpOHOMHSA, POJb HaOIONCHWH B
ACTPOHOMUH, CBS3b AaCTPOHOMHH C JPYTUMH HayKaMH,
3HaYCHNE ACTPOHOMUM).
2. IlpakTUyec KMe OCHOBBI ACTPOHOM HH
2. Tema 2.1. 3Be3mqHoe  HEOO (UTO Takoe  CO3Be3auMe, OCHOBHBIE | P Y
3Be3nHoe HeGo. Crocodbl co3Be3mus). V3MeHeHHe BUAA 3BE3THOTO Heba B TEUCHHE
omnpeieieHust cyTok (HeOecHast cepa W ee BpalleHHE, TOPU3OHTAIbHAS
reorpagpuyeckoil IMPOTHI cucTteMa KOOP/IMHAT, U3MEHEeHNe TOPHU30HTAIBHBIX
KOOpIWHAT, BHIMMOe TrojuyHoe mBmkeHwe CooHia,
romiuHoe aBuwxkeHue CoJHIA@ W BHJA 3BE3AHOTO HeOa).
CrocoOb1 ompeneneHus reorpaduyeckod MUPOTHI (BBICOTA
IMomoca wMupa u Treorpaduyeckas MHPOTa MecTa
HAOJIOZICHNS, CYTOYHOC [BIDKEHHE 3Be3] Ha PAa3HBIX
MUPOTAaX, CBSI3b  MEXIy  CKIOHEHHEM, 3€HHTHBIM
paccTosiHueM U reorpaduueckoil MUpPOTOi).
3. OcHOBBI ~ W3MepeHHss BpeMeHH (cBi3p BpemeHu c | T
Tema 2.2. reorpaUueckoil  IONTOTOH, CHCTEMBI CYeTa BPEMEHH,
OcHOBBI M3MepeHHusI MOHATHE O JICTOCYUCICHUHU). BuauMmoe [BHKCHHE IUTAHET
BpeMeHH. Buaumoe (nemneoOpasHoe IBIKEHHE IUIAHET, KOH(PUIypauuu IUIaHeT,
ABILKEHHE TUIAHET CHUICPUYCCKAE M CHHOJMYECKHE IIePUOIBl OOpaleHus
TUIAHET).

3. Ctpoenne ColHeYHOIi CHCTEMBI
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®opma

Ne HaumeHoBanue TeKymer
pasne paszena Conepxanne pasjiesia o
a KOHTPOJI
s
1 2 3 4
4, Tema 3.1. PasButne  mpexactaBnennit o  Conneunoit  cucteme | VY, KP
Pa3Burue mpeacTaBieHuii 0 | (aCTpOHOMHS B JPEBHOCTH, TEOIEHTPHUYECKHE CHCTEMEI
CosHeuHoli cucTteme. MHpa, TEIMOLEHTIPHYIECKAas CHCTEMa MHpa, CTAHOBIICHHE
3akonbl Kemsiepa —3akoHbl | reIMONIEHTPUYECKOTO MHUPOBO33peHHUs). 3axoHsl Kemrepa -
JBHKEHUS HeOeCHbIX TeJl. 3aKOHBI JBW)KCHHS HeOeCHhIX Tenl (Tpu 3akoHa Keruepa),
OGo01eHe ¥ yTOYHeHHe 0600menne u yTtouHeHne HproToHOM 3axoHOB Kemrepa
Hbl0TOHOM 3aKOHOB (3aKOH BCEMHPHOTO TATOTEHUS, BO3MYILICHUS, OTKPBITHE
Kemepa. Hentyna, 3axossl Kenmepa B popmynuposke HproToHa).
5. Tema 3.2. Ompenenenue paccrosHuit go ten ComHeunodt cuctems! u | Y, T
OmnpenesieHne paccTosiHMii | pasMepoB HeOECHBIX Ten (ONpeleNeHue pPacCTOSIHUK 10
A0 tej CojHe4YHOlH CHCTeMBI. | TapajiakcaM CBETHJ,  PAIUOJOKAIMOHHBIH  METOJ,
Cuctrema 3emas-Jlyna. onpeneneHre pasmMmepoB Tes CoaHEYHOM CHCTEMBI).
4. Tlpupoaa Ttes CoJHe4HOH CHCTeMBbI
6. Tema 4.1. Cucrema "3emns - Jlyna" (ocHoBHble mBrokeHHs 3emumm, | Y, T
Ipupona Jlywsl. Ilmanetsr. | ¢popma 3emimm, Jlyna - choyTHHK 3eMum, CONHEYHBIE N
IlnaneTs! 3emHoii rpymnbl. | myxHbIe 3aT™MeHUs). [Ipupona Jlys (pusuueckue ycioBus Ha
IlnaHeTbl- rUraHTHI. Jlyne, moBepxHoCTh JIyHBI, JIyHHBIE HOpOABI). IlTaHETHI
Ilnyron 3eMHOI Tpymmel (0Omas XapakTepHUCTHKAa aTMOCQEpHl,
noBepxHocTH). IlmaHeTeI-THranTel (00mIas XapaKTepUCTHKA,
0COOCHHOCTH CTPOEHUS, CITy THUKH, KOJIbIIA).

7. AcTtepousl 1 METEOPHTHI (3aKOHOMEPHOCTh B pacCTosiHuSX | P, Y
mianeT oT CojHmAa © TOAC AacTepoOHJOB, MABIKCHUE
acTepouoB, (U3MYECKHe XapaKTepPHCTUKHA aCTCPOUJIOB,

T 42 Meteoputbl). Kometsl U MeTeophl (OTKPBITHE KOMET, BHJ,
ACTepomil\ll.aM;)T-eopmu. CTpoeHHe, OpOUTHI, MPHUPOJA KOMET, METeOpPhl U OOJHIPpI,
KoveTht 1 meteopst. Ofume MeTeopHble MOTOKM). OO6mue cBemenus o Comnue (Bua B
TEJECKON, BpallleHWe, pasMepbl, Macca, CBETUMOCTb,
cBeennsi o CosHue.

temrepatypa CoJIHIIA M COCTOSIHUEC BELIECTBA Ha HEM,
xumudeckud  coctaB). Crpoenne atmocdepbr CouHia
(poTochepa, xpoMochepa, colHeUHAss KOPOHA, COJHEUHAS

AKTUBHOCTB ).

5. ConHue m 3Be3abl
8. Tema 5.1. Hctounnkn »Heprud u BHyTpeHHee cTpoeHme ComHIa Py

HcToYHMKHM JHEPruM W (IpOTOH - NPOTOHHBI LUKJI, TOHATHE O MOJEJIIX
BHYTpeHHee CTpOeHHe BHyTpeHHero ctpoeHus Connna). ConHIe M KU3Hb 3eMIiu
Connua. CojiHUe M :KU3Hb (mepcHeKTUBBl ~ WCHOJB30BAHUS  COJHEUYHOH  DHEPTHH,
3emin. KOPOTKOBOJIHOBOE N3y 4eHUe, paaMou3IydeHue,
KOPIYCKYJsIpHOE u3iyuyenue, npobnema "Comnnue - 3emist").

9. Tema 5.2. Paccrossnme mo 3Be3n (ompeneneHue pacctosHud 1o | T
PaccTostnue 10 3Be3q. TOAMYHBIM  [NapajulakcaM, BHAMMBIE UM aOCOJIIOTHBIE
IpocTpaHcTBEHHbIE 3Be3/IHBIC BEJMYMHBI). [IpOoCTpaHCTBEHHBIE CKOPOCTH 3BE3J

CKOPOCTH 3Be3]. (coOcTBeHHBIC MIBWKEHHMS M TaHI€HIWAIbHBIE CKOPOCTH
du3uyeckasi mpupoaa 3Be3a. | 3Be3z, a3 dexr JJomepa u onpeaesneHUe JIy4eBbIX CKOPOCTEH
3Be3n). dusmyeckas mnpuponsa 3Be3n (UBET, TeMmepartypa,
CHEKTpbl M XUMHUYECKHH COCTaB, CBETUMOCTH, DPaJHyCHl,
MacChl, Cpe/IHUE TTIOTHOCTH).
10. Tema 5.3. Cea3p  Mexay (usnueckMMHu xapaktepuctukamu 3Be3n | Y, KP

Ces13b Mexay GpuzHyecKUMU
XapaKTe pUCTHUKAM U  3Be3[.
JIBoiiHbIE 3BE3IBI.
dDu3nyeckue nepeMeHHbIE,
HOBBbI€ H CBEPXHOBbIE

(marpamma "CHEKTp-CBETUMOCTB'", COOTHOIIEHHE ''Macca-
CBETUMOCTh", BpalleHHWE 3BE3]] Pa3INYHBIX CHEKTPaJbHBIX
KinaccoB). JIBoifHBIE 3Be3mpl (omTHYecKWe W (Qu3HdIecKue
JIBOIHEIC 3BE3JBI, OIpEEICHIE Macc 3Be3]] U3 HaOONCHUH
NBOWHBIX 3BE37, HEBUIMMBIC CITyTHHKU 3Be3n). Dusmueckne

3BE3/bI NEPEMCHHBIC, HOBBIC W CBCPXHOBBLIC 3BC3/bI (He(l)eI/I)IBI,
Apyrue (I)I/ISI/IFICCKI/IC NEPpEMCHHBIC  3BE€3/bl, HOBBLBIC H
CBEPXHOBEHIE).
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®opma
pN:men Haumenopanue Conepxanne pasjiesia zeKyﬂleF
a pasaera KOHTPOJI
st
1 2 3 4
6. Ctpoenue wu 3Bomonmsi Bceenennoi
11. Tema 6.1. Hama Tamaktiuka (cocTaB - 3Be3bl W 3Be3aHble ckorieHus, | Y, T

Hama Tanakruka. [Apyrue TyMaHHOCTH, MEX3BE3IHBIM Tra3, KOCMHUYECKUE Jy4yH U
lanaxkruku. MarHuTHble  IOJI;  cTpoeHue [alakTuky, BpalleHue
MeTarajlak THKA.. lamaktiku u JBWXKEHWE 3BE3 B HEW; paJlOU3ITydeHHUE).
Jpyrne  ramaktWKd  (OTKPBITHE  JPYTHX  TaJlAKTHK,
OmpeleNicHne pa3MepoB, PACCTOSHHH W MacC TaJlaKTHK;
MHOTOOOpa3ue TaJlaKTHK, PaJMOTaJAKTUKH W aKTHBHOCTB
smep  TaNakTUK, KBasapbl). Meraramaktika (CHCTEMBI
TaJaKTUK W KpyImHOMacIuTabHas CTpyKTypa BceneHHOH,
pacmmpenue MerTaranaktuku, TUIIOTE3a "ropsauei

Bcenennoii", kocMoJIorHYeCKHe MoJieu BeeneHHoM).

12. Tema 6.2. INpouncxoknenne u 3BomoOIMS 3Be3x (Bo3pacT ramaktuk u | Y, KP
IpoucxoxkaeHue M 3Be3], MIPOUCXDKICHHE n HBOJIFOIIHS 3Be3).
3BOTIONMS 3BeE3]. Ipouncxoxnenne mmaHeT (Bo3pacT 3eMIM WM JPYTHX Tell

IpoucxoxkaeHue IIAHET. ConHEYHO! CHCTEMBI, OCHOBHBIE 3aKOHOMEPHOCTH B
KusHb U pasym BO ConHe4HOH cucTeMe, MepBhle KOCMOTOHUYECKHE THUIIOTE3Hl,
BcenenHoii. COBpPEMEHHBIE NPEACTABICHUS O MPOUCIDKACHUN IIJIAHET)
Ipumeuanne: T — TecTupoBanue, P — Hanucanne pedepara, Y — yctHsIi onpoc, KP — koHTponbHas pabota
2.4.2. 3aHATHSA CEeMHMHAPCKOI0 THIIA
He IpeTyCMOTPEeHbI
2.4.3. [IpakTuueckue 3aHATHS
No HaumeHnoBanue JanMeHoBaHMe IpakTHYECKUX PadoT Dopma
bazzena [eKyIIeTO
KOHTPOJIA
1 2 3 4

1. |IIpaktuyeckoe 3anHsiTHe NellBompochl A/ M3ydeHHs: IP, P3, V, T
Vsmenenne Buaa 3Be3mHOro|l. VYcTaHOBIEHWE CBA3M CHCTEM KOOPAMHAT CO3BE3AMH 1O
Heba B TeUYeHHWE CYTOK.Kkapte 3Be3aHOTO Heba.

W3menenne Bupa 3Be3gHOTO[2. OmpeneneHne 3KBATOPHAIBHONW CHCTEMBI KOOPUHAT.

HeOa B TEUEHHE ToJia 3. Omnpenenenne reorpaduueckoil mupoThl (BeicoTa [lomoca
MHpa U reorpadudeckas MIpoTa MecTa HaOJIFOACHHUS, CYTOYHOE
JOBIDKEHHE 3Be3[] Ha pasHbIX IIHPOTAX, CBI3b MEXIY
CKIOHEHHEM, 3CHHTHBIM pPacCTOSHHEM U Teorpadudeckon
MIIPOTOH).

2. | HpakTtuyeckoe 3anaTHe NeZ|Bompochl 1)1 U3yYeHUs: IP, P3, Y,
OcHOBBI m3Mepenusall. VYctaHOBIeHHE CBS3M  BpeMeHM C reorpadudeckoif|T
BPEMEHHU. IIpakTH4eckoe| 10JTOTOM.
3aHATHE Ne3 3akonsl|2. IIpencTaBneHHe O JABIDKCHMH IUIAHET, KOH(GUTypaIuu
Kemiepa — 3akoHBI IBHIKEHHS| IUIAHET, IepUOJax 0OpalleHus IIaHeT.

HEeOECHBIX TeL. 3. TlpexcraBnenust o passutun COJHEYHOIl CHCTEMBI.
4. Pemenue 3a1a4 ¢ MIpUMeHeHUEM 3ak0HOB Keruiepa.
O600menue 3akoHOB Keriepa u 3akoHOB HbroToHA.
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3. |Ilpaktnyeckoe 3ansaTHe Ned |Bompochl 1Sl M3ydeHMs: IIP P3, T
Omnpenenenue paccrosauit jo|l.  Onpenencnue pacctosHui 10 Teln COMHEYHOW CHCTEMBI.

Tenm CONTHETHOW CHCTEMBI. 2. Omnpenenenue pazMepoB HEOSCHBIX Tl

3. TlpuBeneHue mnpuMepoB B Pa3BUTHH  MPEJICTABICHUMA
CoJIHEUHO! CUCTEMBI.

4. VYcTaHOBJICHHE CBSI3HM MEXAy 3aKOHAMH acTpOHOMUHU W
¢u3uKy.

5. Bemuucnenne paccrosauit B COJHEIHON cUCTEME.

6. IIpuMeHEHHE 3aKOHOB B y4eOHOM MaTepHale.

7. Bbluucnenue pasMepoB HEOECHBIX Teld C IOMOIIBIO
ACTPOHOMMYCCKUX BCJIMYUH.

4. |IIpaktuyeckoe 3anHsaTHe NeS|Bompochl 1Jist M3ydeHus: IIP, P3, Y,
IInanetsi. Ilmanetsr 3emuoi|l. ITlonstue cuctemsl «3emisi-Jlyna». Bmusuue Jlynsr nHa|T
rpynnsl. [InaHeTsl- TUTAaHTHL.. [)KU3Hb Ha 3eMie.

2. TIpoBeneHue cpaBHHUTEILHOTO aHaM3a 3eMid U JIYHBI.

3. Ompepnenenne miaaner ConHeuHod cucteMmbl. IIpoBenenue
CPaBHHTEJILHOTO aHajW3a IUIAHET 3€MHOI TpYMNIbI, IUIAHET-
TUTaHTOB M IUIAHET-KapJIMKOB.

4. YctaHOBIEHHE OCHOBHBIX 3aKOHOMEPHOCTEH B cUCTeMeE
«3emusi-JlyHay.

5. |llpaktn4yeckoe 3ansitue Ne6 (Bompochl AJis1 H3y4YeHNs: [P, P3, Y,
AcTepouspl. Merteoputer|1l. OmnpenencHue acTepouoB W MeTeoputoB, komer u|T
KoMmertsl 1 MeTeopsl. METEOpOB.

IpakTnyeckoe 3ansite Ne7 (2. IIpoBeneHue cpaBHHUTENBHOTO aHaimM3a IaHeT CoJHEYHOM
PaccrosiHue o 3Be3n. cucreMbl. OopMIIeHHE TAOJMI] IPU CPABHUTCIILHOM aHAJIM3E.
3. Ilposexnenue CPaBHHUTEJILHOTO aHaJM3a MEXIy
HeOompmuMu Temamu B ConHewHOH cucteme. OdopmieHne
TaOJMII TP CPABHUTEIIFHOM aHAIM3e.
4. I3ydeHne TepMOSOEPHOTO CHHTE3a NPH H3yYCHHUH
BHyTpeHHero ctpoenue ComnHua. VICTOYHNKY 3HEPTHH.
5.  OmnpeneneHne pacCTOSHHUH 0 3BE3.

6. |I[pakTtnuyeckoe 3ansitue Ne8 (Bompochl A/ U3y4YeHHs: IT1IP, JIP, ¥V
Cea3p Mexay ¢usmdeckumu|l. OmnpenenieHre MPOCTPAHCTBEHHOW CKOPOCTH 3BE3II. PJIP, T
XapaKTepHUCTUKAMH 3BE3]L. 2. Uzyuenme »s¢pdexra [ommepa. [Ipumenenme »>¢¢exra
IpakTuyeckoe 3ansTHe Ne9 [Jlommepa.

Hama Tanakrtuka. Jpyrwe|3. IlpoBeaeHue kiaccupukamum 3BE37,
lamaxtuku. Metaranakmaka. (4.  M3yuenue muarpaMMbl « CIIEKTP-CBETUMOCTEY.
5. Uzydenue pa3ButHs 3BE3M.
2.4.4. Conepxkanue CaMOCTOATEIbHOM PadoTHI
IIpumepHas Tematuka pegeparon
1. Actponorus
2. Bospact (3emum, Cosamia, ConHedHON cucteMbl, [amakTuku, MeTaraiakTHKH)
3. Bcenennas
4. Tamaktuka (I"anakTuka, rajakTHKH)
5. Temmouentpuueckas cuctema Mupa
6. T'eomenrpuueckas cuctemMa MHUpa
7. KocmonaBTHKa (KOCMOHABT)
8. MarnurHas Oyps
9. Merteop, Meteopur ,Meteoproe Tesio, MeTeopHbIi 10k1b, MeTeopHbIi
IIOTOK
10. Muneunsnii [Tyt
11. 3amyck MCKYCCTBEHHBIX HEOECHBIX Tl
12. 3armenre (JIyHHOE, COJIHEYHOE, B CUCTEMAaX JTBOWHBIX 3BE3[1)
13. Kopabsb KocMudeCcKuit
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14. TIpobnema «Comnrile — 3eMis»

15. Co3Be3nue (HezaxoIsIee, BOCXOISIIEe U 3axX0/Is11ee, He BOCXOIAIIEE,
30JUaKaIHHOE)

16. Conneunas cuctema

17. Yepnas npipa (Kak mpeacKa3blBa€Mblid TEOpUEH TMIOTETHIECKUNA OOBEKT,
KOTOPBI MOKET 00pa30oBaThCsl HA OMPEJETCHHBIX CTAIUSIX BOJIOIMH 3BE3]l, 3BE3THBIX
CKOTUICHHH, TalaKTHK)

18. DOpomorms (3emin u wiaHeT, CoJIHIIA W 3BE3], METaraJlakTUK U
MeTaranakTuku)

2.4.5. IlepeyeHb y4eO0HO-MEeTOAUYECKOT0 00ecneYeHUs sl CAMOCTOSTeJIbHOM
padoThl 00yYaOIIMXCH MO TUCUHUILINHE

CamocTosiTennbHass pa0oTa CTYIEHTOB SBISIETCS BakHeimie Qopmoit ydueOHO-
NO3HaBaTeNLHOTO Tpoliecca. OCHOBHAs IIeJIb CaMOCTOSITENIbHOW pabOThl CTyAeHTa IpH
BYYEHUH JHCIMIUIMHBI — 3aKpENUTh TEOPETUYECKUE 3HAHMS, TMOJYYEHHbIE B XOJ
JICKIMOHHBIX 3aHSITHH, a Takke CQHOPMHUPOBATh MPAKTHYCCKHUE HABBIKH TIOJTOTOBKUA B
00J1aCTH MaTeMaTHKU.

CamocrosiTenbHasi  paboTa CTylneHTa B TpoIleCCe€ OCBOCHUA  TUCLMIUIMHBI
BKJTIOYAET:

-U3y4E€HHE OCHOBHOW W JIOTIOJHUTEIIbHOUW JIMTEpAaTyphl MO KYpCY;

-CaMOCTOSITeNIbHOE M3y4Y€HHE HEKOTOPBHIX BOMPOCOB (KOHCIIEKTHPOBAHUE);

-paboTy C AIIEKTPOHHBIMHU YUYEOHBIMU PECypcamu;

-IBYYCHUE MATepHUaOB MEPHOAMIECKON MeYaTH, UHTEPHET PEeCYpCOB;

-TIOATOTOBKY K TECTUPOBAHUIO;

-TIOATOTOBKY K TIPAaKTHIECKUM (JTA0OPATOPHBIM) 3aHATHSM,

-CaMOCTOSITENIbHOE BBINIOJIHEHUE TOMAIIHUX 3aJ[aHuH,

-MOATOTOBKY pedepara (I0KIaaa, 3cce) Mo OHON U3 MpodieM Kypca.

Ne HanmenoBanue Iepeyens y4yeOHO-MeTOAMYECKOr 0 ObecTeYeHHsI UCIUILTHHBI 10
pa3nena, temsl, Buga CPC BbINOJTHEHUIO CAMOCTOSITEJILHOI PadoThI
1 2 3
1 |Tema 1.1 KoHmenmuu COBPEMEHHOTO €CTeCTBO3HAHUA: aCTPOHOMHS : ydeOHOe
BBenenue nocobue mi1 By3oB / A. B. Komomwen [u gp.] ; omB. pem. A. B.

Komomuen, A. A. CadhonoB. — M. : MznatensctBo IOpaiit, 2018. — 277
¢. — (Cepus : Yuusepcutetsl Poccum). — ISBN 978-5-534-09065-9. —|
Pexxum  pmoctyma @ www.biblio-online.ru/book/0C8811A1-5AB8-4205-

9C3C-88A5C418EDD4
2 Tema 2.1. Bokun, I'I. KocMoc 1 uyenoBek: mpumialieHWe K pPa3MBIIUICHUSM O
3Be3aHoe He0o. Cnoco0bI|TyMaHUTAPHBIX ~ aCIEKTaX pPE3yJbTaTOB KOCMHUYECKON  JIeSITeJIbHOCTH
orpejeJieHus! genoseka / ['T. BokwH. - 4-¢ u3a., ucnp. u jon. - Mocksa ; Bojorna :
reorpagpuyeckoil IMPOTHI Undpa-Nmxenepus, 2018. - 85 c. : mn. - bubmorp.: c. 82. - ISBN 978-
5-9729-0198-2 ; To xe [DnextponHbiii pecypc]. - URL:
http://biblioclub.ru/indexphp?page=book&id=493899
3 Tema 2.2. KoHnenmuu coOBpEeMEHHOTO €CTECTBO3HAHHUS: acCTPOHOMHS : ydeOHOe
OcHOBBI W3MepeHHsl BpeMeHH.|mocobme mii By3oB / A. B. Komomwmen [m mp.] ; omB. pen. A. B.
Bunumoe nBm:kenue mianetr |Komomwuern, A. A. CadponoB. — M. : M3matensctBo IOpaiit, 2018. — 277

¢. — (Cepus : Yuusepcutetsl Poccum). — ISBN 978-5-534-09065-9. —|
Pexxum noctyma @ wwwbiblio-online.ru/book/0C8811A1-5AB8-4205-
9C3C-88A5C418EDD4

4 Tema 3.1. Hpo6unk, T.IO. Actponomus : mabGopartopssri mpaktukym / T.IO.
PazButne mpeactaBiaenuii o|dpoGuuk, KII. Manyrxos, B.II. HeB3opos ; MunuctepctBo 006pa3oBaHus
Conneynoii cucteme. 3akonblln Hayku Poccuiickoii ®Penepannu, DepepalbHOE TOCyIapCTBEHHOE
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Kemuiepa — 3aKoHbI JBM:KeHUS
HeOecHbIX Tejl. O0o00IEeHHe H
yTOYHEeHHe HbroToHoM
3akoHoB Keruiepa.

OromKeTHOE 00pazoBaTenbHOE YUpeKACHAE BBICIIIETO
npodeccroHansHOTO 00pa3oBaHus «KeMepoBCKMil rocynapCTBEHHBIH
yHuUBepcure™. - Kemeposo KemepoBckuil  rocynapCTBEHHBIN
yuusepcuret, 2014. - 102 c. - bubmorp. B k. - ISBN 978-5-8353-1772-
1 ; To xKe [OnexrponnsIit pecypcl. - URL:
http://biblioclub.ru/indexphp?page=book&id=278346

Tema 3.2.
OmnpenesieHne paccTossHME 10
Ten  ColHE4YHOl  CUCTEMBI.

Cuctema 3emas-JIyna

Iepemsman, 5. 1. 3annmarensHas actporomust / 5. .
Mapos, M.A. Kocmoc: ot ComHeuHoll cucteMs! BoIyOb Bcenennoit /
M. Mapos. - Mocksa : ®mmanmr, 2017. - 532 ¢. : nn. - ISBN 978-5-
9221-1711-1 ; To xe [OmextpomHsii  pecypc]. - URL:
http://biblioclub.ru/indexphp?page=book&id=485269

6 Tema 4.1. . U Mapos, M.A. Kocmoc: ot ConHeuHO# cucTeMbl BITyOb Beenennoif
Ipupona Jlynbl. IInanetsl|/ M.S. Mapos. - Mocksa : U3marensctBo ®Pmsmammrt, 2016. - 531 c. -
Ilnanerst  3emHoii  rpymnblL(ISBN 978-5-9221-1711-1 ; To xe [OmextpomHslif pecypc]. - URL:
Inanersi- rurantel. Ilayron |http://biblioclub.ru/indexphp?page=book&id=467927

7 . Tema 4.2. Crpayt, EK. ITlepsriii mar Bo Bcenennyio / EK. CrpayT - Mocksa :
AcTepouibl. MeTteoputsl.|Pycckoe cioso, 2017. - 123 c. : un. - (Kmagesp 3Hanmit). - ISBN 978-5-
Komersl m Meteoppl. O6mme(533-00119-9 ; To xe  [Omektponssit  pecype]. -  URL:
ceenennst 0 CostHue. http://biblioclub.ru/indexphp?page=book&id=486362

8 Tema 5.1. Qeiirnn, O.0. YouBuTenbHash KOCMOHABTHKA: MaleHbKHE PACCKaszbl O
Hcroynnku  sHeprum H|TalfHaX, 3arajkaXx M OTKPBHITUSAX HAa IMyTH B Oousbmoi xocmoc / O.0.
BHYTpeHHee ctpoenue|Deiirun. - Mocksa ; Bonorma : Madpa-Unxenepus, 2018. - 245 c. : um. -
Comnma. Conume w  km3Hb|bubmmorp. c: 240. - ISBN 978-5-9729-0231-6 ; To e [DJEKTpOHHBIH
3emun. pecypc]. - URL: http://biblioclub.ru/indexphp?page=book&id=493761

9 Tema 5.2 s1. U. Mapos, M.A. Kocmoc: ot CosHeuHo# cucTeMbl BOyOb BeeneHHOI
Paccrosinue hi (1} 3Be3n.|/ M.S. Mapos. - Mocksa : ®usmarnmrt, 2017. - 532 c. : un. - ISBN 978-5-
IIpocTpaHCTBEHHbIE 9221-1711-1 ; To xe  [Dnektponuwlii  pecypc]. - URL:
cxopoctu 3Be3n. P@msmueckasi|http://biblioclub.ru/indexphp?page=book&id=485269
Npupoa 3Be3N.

10 |Tema 5.3. ActpoHomus : yuebHoe mocobue mis CITO / A. B. Komomuer [u ap.] ;
Cesi3p Mexay ¢muueckumu|otB. pea. A. B. Komomuen, A. A. CadonoB. — M. : MsmatenbcTBO
XapaKTePUCTHKAMHU 3Be3/1.| IOpaiit, 2018. — 277 ¢. — (Cepus : IIpodeccuoHaibrHoe 0Opa3oBaHue).
JBoiiHbIe 3Be3abl.|— ISBN 978-5-534-08243-2. — Pexum poctyma www.biblio-
D mnyeckne nepemMeHHbIe,[0nline.ru/book/88712D63-7F11-4656-A C46-0382875E34CB.

HOBBIE M CBEPXHOBBIE 3Be3IbI

11 |Tema 6.1. Boponnos-BenmbsasmunoB b. A. ActpoHomusi. ba3oBeiii ypoBenb. 11 kimace
Hama  Tanakrtuka. Jlpyrwme|: yueOnux / B. A. Boponmnos-Bempsmunos, E. K. Crpayt - 5-¢ w3n,
lanakTukn. nepecMoTp. - Mocksa : JIpoda, 2018. - 239 c. - (Poccuiickuii y4eOHHUK). -
MeTarajlakTuka.. ISBN 978-5-358-19462-5

12 |Tema 6.2. SAzes, C. A. Actponomusi. CoHewHasi cuctema : yaeOHOoe mocoOue yis
Mpoucxo:xaenne u IBomouusa|CIIO / C. A. S3eB ; mox Hayd. pea. B. I. Cypauna. — 3-e w3n,., mep. u
3Be3]. Ipoucxoxnenne| jon. — M. : MzmatemsctBo IOpaifr, 2018. — 336 c¢. — (Cepus :

miaHer. JKu3Hb M pasym BoO

IIpodeccnonansHoe o00OpazoBaHme). ISBN  978-5-534-08245-6.

BceJieHHOIA. Pexxum  noctyma www.biblio-online.ru/book/F366D561-F55F-42C4-
A2B4-C2819B01CD06
KpOMe MEPCUNCIICHHBIX HNCTOYHHUKOB CTYACHT MOXECT BOCIIOJIb30BATHCs

MOMCKOBBIMU CHUCTEMaMH ceTH VIHTEepHET Mo TeMe CaMOCTOSITeIbHOU PabOoThI.

Jlnsg oCBOEHMS JaHHOW TUCLMIUIMHBI M BBINOJHEHUS NPEeIyCMOTPEHHBIX YyueOHOU

MpoTpaMMOM Kypca 3aJaHuid 10 CaMOCTOSATENILHOW paboTe CTYIEHT MOXET WCTIOJIh30BaTh
crieayroliee yueOHO-MEeTOAMIECKOe 00ecTieueHIE:

-METOAMYECKHE PEKOMEHIAIMN TpeTiogaBareis K JEKIMOHHOMY MaTepuanty;
Hauanom opranmzaium 1000i caMOCTOSITENbHOM pabOThl JOJDKHO OBITH NPHBUTHE

HAaBBIKOB M YMEHHMI TpaMOTHOM paboThl C Y4eOHOW W HAaydyHOW JMTEpaTypol. ITOT
NpOLIECC, B TEPBYI0 OYEpeab, CBSI3aH C HAXOXKICHUEM HEOOXOAMMOMN I YCIEHIHOTO
OBJIAJICHUS Y4E€OHBIM MaTepuasioM jurepaTypoil. CTyIeHT JOJDKEH YMETh MOJIb30BaThCS
dboHmamMu OMOIMOTEK M CIPABOYHO-OMOIHOTpaP MIECKUMHU W3IaHMSIMU.

CTy,I[eHI‘BI JJL TIOJIHOLICHHOT'O OCBOCHMA yqe6H0ro KypCa HOJDKHbI COCTAaBJIATH
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KOHCIIEKThl KaK IpU MPOCIYUIMBAaHMM €r0 TEOPETUYECKOM (JIEKIMOHHOM) 4YacTH, TaKk M
Opd MOJATOTOBKE K TpaKkTUUeCKuM (1abopaTopHbIM) 3aHATHAM. JKenmarenbHO, YTOOBI
KOHCIIEKTBI JIEKIMH 3alMCHIBAINCH B JIOTMUECKOM IMOCJIEJOBATEIbHOCTH M3YYEHUs Kypca
U COJIEPXKAIUCh B OJJHOM TETPAIU.
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HCIIOJIb30BaHUC

3. OBPA3OBATEJIBHBIE TEXHOJIOI'MHA

Husa  ynydiienus

AKTUBHBIX W  HUHTCPAKTUBHBIX

HABBIKOB OOYyJarOIIHXCHI.

yCBOCHUS  y4eOHOTO

Marepuasa
dbopm mpoBeaeHUST

npelyCMaTpUBACTCS
ayIUTOPHBIX U
BHEAY[IUTOPHBIX 3aHATUA C Ledbi0 (OPMHUPOBAaHWS U Pa3BUTHS  MPO(ECCUOHATBHBIX

B mpomecce nmpemogaBaHus — MPUMEHSIOTCS  00pa3oBaTelbHBICE  TEXHOJIOTHH
pa3BUTHSL  KPUTHUECKOTO MbIIUIeHUsI. (OO0si3aTesibHbl  KOMIIBIOTEPHBIE  J1a00PaTOpPHBIE
IPAKTUKYMBI II0 pa3aciiaM AWMCHUIUIMHEIL.

B  yueGHOM mporecce Hapsay € TPaAUIMOHHBIMH  00pa30BaTeIbHBIMU
TEXHOJIOTUAMHU HCIIOJIb3YIOTCA KOMIIbFOTCPHOC TCCTUPOBAHUC, TEMAaTHYCCKUC
MpE3CHTALlM Y, HNHTCPAKTUBHLIC TCXHOJIOTHH.

3.1.00pa3oBare/ibHbIe TEXHOJIOTUH NPU MPOBEICHNH JIeKIH I

Bunabl npuMeHsieMbIX KoJ1.
Ne Tema .
o0pa3oBaTe IbHBIX TeXHOJIOr Uit qac
1 2 3 4
Paznmen 1 O6mast 3KoJ1orus
1 |Tema 1.1 Benenue TexHODOTHS PA3BUBAIOIIETO 00yUICHUS 2
Tema 2.1. 3sesmoe Hebo. CrocoOBI OMPENCICHUS AymioBusyabHas TeXHOOTHS, JEKLHS:
2 i ’ 2*
reorpauueckoi MUpPOTHI JMCKYyCCHS, TPYTIIOBAst JUCKY CCHA™
Tema 2.2. OcHOBBI HU3MEpEHUs BpeMEHU. Bumumos
TexHonorust pasBUBafomero OOy9YeHHS
3 |mBmkeHHE IUIaHET 2
IpoOIeMHOE M3JI0KEHHUE, IeJIoBas Urpa
Tema 3.1. PasButne mpencraBienuid o CoJHEUYHOH
cucteMe. 3axoHbl Kermepa — 3aKkOHBI JIBHDKEHUS "
4 Texxonorust npoGeMHOTO 00ydIeHUS 2
HeOecHBIX Ten. OOoOmeHne u yTouHeHHEe HBIOTOHOM
3axkoHOB Kemiepa.
Tema 3.2.0npenenenue paccrosuuid jo Ten COJIHEYHOW AympoBh3yanbHas TEXHONOTHS, Keiic
5 |cuctemsbl. Cucrema 3emisi-JIyHa METo1 2
6 Tema 4.1. Ilpupoma Jlyusr. [Inanetsr. [nanetsr 3eMHOH AymosusyassHas TeXHOIOTHS 5
rpynnsl. ITnaneTsl- rurantel. [hnyTon npoGIeMHOE H3I0KEHHE
; Tema 4.2. Acrepounpl. Meteoputel. KoMetsl U AymposusyanbHas TexHOTOTHS, JEKIUS 1 -
Meteopbl. O0mme ceeaeHust o ConHIe. JWICKY CCHsI
Tema 5.1. McTOYHNKM SHEPTUH U BHyTpEHHEE CTPOCHHE| AymuoBH3yaibHAsS TEXHOJIOTHS
8 |Comnua. ConHue U XM3Hb 3EMIIN. OpOOJIEeMHOE  H3I0KEHHE, JIEKIHs 2*
JIMCKYy CCUST*
Tema 5.2. Paccrosume no 3Besn. IIpoCTpaHCTBEHHBIE AymmoBusyanbHAs TEXHONOTHS, Keic —
9 cKopocTH 3Be3. Pu3nueckas MPHUPOIA 3BE3. MeTOJI, JIeNOBasi Urpa 2
Tema 5.3. Cas13p MEXIY ¢buzngeckuMy|
10 XapaKTepUCTUKAMH 3BE3JL JIBOiiHBIE 3Be3pr| AYHOBU3YAIbHAS TEXHOJIOTHA, -
dusnyeckue nepeMeHHble, HOBbIE U CBEPXHOBBIE 3BE3/IbI mpobnemHuoe HSIOMCHHC 9
MPUBICYCHNUEM CIICIHATINCTa ™
U EZMa 6.1. Hama Tamaktuxa. [pyrume I'amaxkiku AYIHOBH3YAIEHAA TeXHONOTHA, IeKis )
CTaralaKktiKa.. — JUCKYCCHsI, KOMIIBIOTCPHAs CUM YIS
Tema 6.2, IIpoucxokaeHHE U  IBOJIOLUS  3BE3[
12 |IIpoucxoxxnenue nianet. JKusHb u pa3ym Bo BeceneHHOM. | Texnomorus npo6eMHOro 06yyeHus* 2%
Wroro mo xypcy| 24
B TOM YHCJIe MHTEpaKTHBHOEe oOyueHue*| — 12*
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3.2.00pa3oBaTe IbHbIe TEXHOJIOTHH NPU NPOBeie HUU MPAKTHYE CKUX 3aHATHH

Ne | Tema 3aHsTUS Bupl mpuMeHseMbIX 00pa30BaTeIbHBIX Kon.
TEXHOJIOTUH qac
1 |Hpakruyeckoe 3ausitue Nel I3menenue Buma|/luckyccus 1O TEOPETHUECKMM  BOIPOCAM. 2
3Be3HOTO Heba B TeueHUE CyToK. M3menenue | Pemienue 3ajjady WMHIMBHAYaJbHO, TIPYIIOBas
BUJa 3BE3IHOTO Heba B TeueHHe roja JIUCKY CCUSI
2 IpakTnueckoe 3ansaTHe Ne2, Ne3. OcHoBbl | J[MCKycCHUST 1O  TEOPETHYSCKHUM  BOIIPOCAM 2
usMepeHuss BpeMeHH. 3akoHbl Kemnepa —|Pemenue 3amau MHIMBHIyalbHO C TIPYMINOBBIM
3aKOHBI JBIDKCHUSI HEOECHBIX TelL 00Cy>KIeHHeM,, TPEHUHT
3 | paktnueckoe  3ansitme  Ned.Omnpenenenue | Kpymiblit cTtonm mo TeopeTHYecKUM BOTpPOCaM 2*
pacctossHuil 1o Ten CoNMHEYHON CHCTEMBI. Pemenue 3amau kefic-MeTOAOM, J€TIOBasl Urpa
4 |Ipaktnyeckoe  3amaTHe  NeS.  [Tmamersr. | [Ipecc-roH(epermms 1o TEOPETUIECKUM 2*
IInanets! 3eMHO# rpynmnsl. IlmaneTsl- ruranTel.. | BompocaM. Pemenue 3apad MajbIMU IpyIIaMu
5 |Ilpaktnueckoe 3aHsiTue N6, Ne7. Actepommsl. | Pemenne 3amad ManbIMH - TPYHIAMH  C 2
Meteoputel. Kometsr u MeTeopsl. PacctosiHue | TpyHnmOBEIM — OOCYKACHHEM HTOTOB, pOJeBast
JI0 3BE3. urpa
6 |IlpakThueckoe  3anaTHe  Ne8,  Ne9.Cassp | luckyccus MO TEOPETUIECKUM BOIPOCAM. 2*
Mexay (HU3MYEeCKUMHU XapaKTepUCTHUKaMH 3Be3[. | Permenue 3a7a4 UHUBUY aTBHO,
Hama T"anaxtuka. Hpyrue Tl'anakTuky. | KOMIBIOTEpHAS CUM YIISILUS
MerTaranaktuka.
HUroro mo kypcy 12
B TOM YHCJIE HHTEPAKTUBHOE O0yucHue™* 6*
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4. YCJIOBUS PEAJIM3AIIMUA I1POI' PAMMBI JUCHUITVIMHBI

4.1. MarepuajbHO-TeXHHMYECKass 0a3a, HeoOXoauMasi IJSA OCYIIEeCTBJIEHUS
00pa30BaTeJIbHOT0 MPOLECCA IO AUCIHUILIHHE

Peammzammss ~ yyeOHOM  JHMCIMIUIMHBI ~ OCYLIECTBISIETCS B CIIEIMAIBHO
000pyI0BaHHOM KaOWHETE €CTECTBEHHO-HAYyYHBIX JIUCIMIUTHAH.

O6opynoBanre y4eOHOTO KaOHMHETa:

MYJIbTUMEUAa KOMIUICKT (MYJIBTUMEIHANPOEKTOP M 3KpaH), KOMIbIOTEp, ydeOHas
MebOesb, TOCKa ydeOHas, JIaOOpaTOpHBI KOMIUIEKC [JIi y4eOHOW  MpakTUUEeCKOW u
NPOCKTHOM  JESATEIBHOCTH M0  €CTECTBEHHO-HAyYHBIM  JTUCIMIUIMHAM,  HATJISiTHBIC
nocoobus, y4eOHO-METOUIECKHe MaTepuasbl, BhIXOJ] B VHTEpHET.

KoMIUIeKT HarmsiiHpIX TOCOOMIA, KOMIUIEKT Y4€OHO-METOAMIECKON JOKYMEHTALMH.

4.2. IlepeyeHb HEOOXOAUMOT0 MIPOTPAMMHOT0 OOecneveHus!

1.7-zip;, (mvmem3us Ha ari. http://www.7-zip.org/license.txt)

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

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

4. Apache OpenOffice; (muuemsust - http://mmw.openoffice.org/license.html)

5. FreeCommander; (nuueHsus -
https://freecommander.com/ru/%d0%bb%d0% b8%d1%86%d0% hb5%d0%bd%d0%b7%d
0%h8%d1%8f/)

6. Google Chrome;(mumer3ust -
https://www.google.ru/chrome/browser/privacy/eula_text.html)

7. LibreOffice (B ¢cBOOOHOM TOCTYTIC);

8. Mozilla Firefox.(mumemsusa - https://mmw.mozilla.org/en-US/MPL/2.0/)
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5.1IEPEYEHb OCHOBHOMH M JONIOJHUTEJIBHON YYEBHOH
JIUTEPATYPBI, HEOBXOJIUMOM JIJIsI OCBOEHUSI JUCIUIIINHBI

5.1. OcHoBHas JuTeparypa

1. Actponomusa : yue6Hoe mocobue nist CIIO / A. B. Konomuen [u ap.] ; oTB
pen. A. B. Komomuen, A. A. CaponoB. — M. : UznarensctBo FOpaiir, 2018. — 277 ¢. —
(Cepust : IlpodeccronampHoe oOpasoBanme). — ISBN 978-5-534-08243-2. — URL:
www.biblio-online.ru/book/88712D63-7F11-4656-AC46-0382875E34CB.

2. Boponuos-BenpsamunoB b. A. Actponomus. bazoBbiii ypoBens. 11 kmacc :
yueOnuk / b. A. Boponnos-Bemnbsmunos, E. K. Crpayt. - 5-¢ m31., nepecmotp. - MockBa
: Apoda, 2018. - 239 c. - (Poccuiickuii yueOnnk). - ISBN 978-5-358-19462-5

3. Szes, C. A. Actponomusi. CosiHeuHas cucteMa : yueOnoe nocobue nns CIIO /
C. A S3eB ; mox Hayu. pen. B. I. Cypmuma. — 3-e m3m., mep. m gom. — M. :
NznarensctBo FOpaiir, 2018. — 336 ¢. — (Cepus : I[IpodeccuonanpHoe oOpa3oBaHwe).
— ISBN 978-5-534-08245-6. — URL: wwwhbiblio-online.ru/book/F366D561-F55F-
42C4-A2B4-C2819B01CDO06.

5.2. JlonoJiHUTEJIbHAA JIUTEPATYPA

1. Boxkwmn, I'I' KocMoc u© 4denoBek: TMpuriiallieHWE K Pa3MBIIUICHUSIM O
TYMaHUTapHBIX AacCleKTaxX pe3yJabTaToB KOCMHMYECKOW JearenbHOCTH uenoBeka / [N
Bokun. - 4-e¢ m3a., ucnp. u nom. - Mocksa ; Bonorna : Undpa-Umkenepus, 2018. - 85 c. :
wi. - bubmworp.: ¢. 82. - ISBN 978-5-9729-0198-2 ; To xe [DneKTpoHHBINA pecypc]. —
URL.: http://biblioclub.ru/index.php?page=book&id=493899

2. KoHnemmu COBpEMEHHOTO €CTECTBO3HAHMS: acTpOHOMUSI : yuyeOHoe mocolue
17t By30B / A. B. Konowmuer [u ap.] ; otB. pea. A. B. Komomuen, A. A. CaponoB. — M. :
NznarensctBo FOpaiir, 2018. — 277 c¢. — (Cepust : YauBepcuretsl Poccum). — ISBN
978-5-534-09065-9. — URL: www.biblio-online.ru/book/0C8811A1-5AB8-4205-9C3C-
88A5C418EDDA4 Ilepensman, S. U. 3anumarensHas actpoHomust / 5. .

3. Mapos, M.A. Kocmoc: ot Conneunoit cuctembl BriyOb Bcenennoit / M.SL.
Mapos. - Mocksa : @mmarmur, 2017. - 532 c. : wi. - ISBN 978-5-9221-1711-1 ; To xe
[Dnextponnbiii pecype]. - URL: http://biblioclub.ru/index.php?page=book&id=485269

4. Mapos, M.A. Kocmoc: ot ConHeunoit cuctembl Briyob Bceenennoit / M.SL.
MapOB - Mocksa : U3garensctBo @mmariur, 2016. - 531 ¢. - ISBN 978-5-9221-1711-1

To xKe [DnexTpoHHbIH pecypc]. - URL:
http /Ibiblioclub.ru/index.php?page=book&id=467927

5. Ilepempman. — M. : UznarensctBo HOpaiir, 2018. — 182 ¢. — (Cepus :
Otkpeitass Hayka). — ISBN 978-5-534-07253-2. — Pexum poctyma : Www.biblio-
online.ru/book/50DB2F5C-DD7C-4FF7-A70F-B3D0A7B136D6.

6. Crpayt, E.K. Ilepssiit mar Bo Bcenennyto / E.K. Ctpayt. - Mocksa : Pycckoe
cioBo, 2017. - 123 c. : wn. - (Knagesp 3nammif). - ISBN 978-5-533-00119-9 ; To xe
[Dnextponnsiii pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=486362

7. ®@eiirnn, O.0. YnuBuTenbHas KOCMOHABTHKA: MAJICHBKHE pacCKa3bl O TaiHaX,
3arajkax v OTKPBITUSAX HAa MyTH B Ooubioi kocmoc / O.0. @eiirun. - Mocksa ; Bosorna :
WNudpa-Umwkenepus, 2018. - 245 c. : wi. - bubmorp. c¢: 240. - ISBN 978-5-9729-0231-6
To xKe [DneKTpOoHHBII pecypc]. — URL:
http://biblioclub.ru/index.php?page=book&id=493761
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5.3. llepuoauyeckne U3TaHusA

1. Bompocsl ectectBo3Hanmsa. — URL:
https://e.lanbook.com/journal/2310#journal _name

2. YwueOHblii skcniepumMeHT B oOpazoBanmu. — URL:
https://e.lanbook.com/journal/2335#journal _name

3. 3nanme-cuwia. — URL:
http://biblioclub.ru/index.php?page=journal_red&jid=220412 .

4. Hayka n xm3up. — URL:
http://biblioclub.ru/index.php?page=journal_red&jid=441231

5. DkcrepumeHT W MHHOBanuu B mkosie. — URL:
https://elibrary.ru/contents.asp?id=34076860

5.4.1lepeuenb pecypcoB HHGOPMALMOHHO-TEJIEKOMMYHUKAIIMOHHON ceTH
«HTEepHET?», HEOOX0AUMBIX ISl 0CBOCHHS AMCIHUIIIHHBI

1. 3BC «YnuBepcuretckas Oubmmoteka ONLINE» [ydueOHble, HayyHble 37aHUs,
MICPBOUCTOYHUKH, XY/IOXKCCTBEHHBIC TIPOM3BEIICHUS PA3IMIHBIX W3ATeNIbCTB; JKypPHAJIbI;
MYJIBTUMEIUAHAS KOJUICKIMS: ayJMOKHUTH, ayauo]ailiibl, BUIEOKYPCHI, HHTEPAKTUBHBIC
KypChl, OKCIPECC-TIOJTOTOBKAa K 9SK3aMEHaM, TIPe3eHTali, TECThl, KapThl, OHJIAWH-
SHIIMKJIOTIE THH, CIIOBapH] : CauT. — URL.:
http://biblioclub.ru/index.php?page=main_ub_red.

2. OBbC wmwnarenbctBa «JlaHb» [yueOHbIC, HAaydHBIC W3/IaHUS, TIEPBOVCTOYHHUKH,
XyIOKECTBEHHbIC TPOM3BEICHUS pa3MIHBIX WM3AaTeIbCTB; KypHaibl| : cait. — URL:
http://e.lanbook.com.

3. ObC «Opaiity» [pasmen «BAILIA TIOAIIMCKA: ®wman Kyol'Y (n
CnaBsinck-Ha-KyOann): yueOHuku u yueOHbsle mocobus maarensctBa «HOpaitr»] @ caiir. —
URL.: https://www.biblio-online.ru/catalog/E121B99F-ESED-430E-A737-
37D3A9EGDBFB.

4. OBC «Znanium.com» [yueOHbIC, HAy4YHbIE, HAYYHO-TIOMYJSIPHBIE MaTepHAIIbI
pa3IMUHBIX M3aTeJbCTB, JKypHasl| : cait. — URL: http://znanium.com/.

5. DBC «BOOK.ru» [yuebnsie m3nanusi — xoyuiekims aist CITIO] : caiir. — URL:
https://www.book.ru/cat/576.

6. Hayunas osnextpoHHas OuOnmoTeka. MoHOrpaduy, W3IaHHBIE B W3IATEIHCTBE
Poccuitickoti  Axamemmn  EcTecTBO3HaHMA  [MOJTHOTEKCTOBBIA  pecypc  CBOOOITHOTO
noctyna] : caur. — URL: https://wmwv.monographies.ru/.

7. Hayuynas osnexktponHas OuOimoteka cTatedt u myOnukammii  «eLibrary.ru»
[poccuiickuii MHPOPMAIMOHHO -aHATMTHYECKU TMOpTaT B O00JacTH HAyKH, TEXHOJIOTHH,
MEIWIMHBI, 00pa3oBaHWsi; OOJbINAas YacTh W3JaHWM — CBOOOJHOTO IOCTyma] : calr. —
URL.: http://elibrary.ru.

8. ba3pr manapix kommanmu «Mct Bero» [pazmen: Ilepwognmueckuwe m3nanus (Ha
PYCCKOM $I3BIKE) BKIIIOYAET KOJUIEKIWH: M3manHust 1o OOMIECTBEHHHIM M T'yMaHUTAPHBIM
Haykam; M3panus mo menaroruke W oOpasoBanmio; M3manus mo WHPOpPMAIMOHHBIM
texHosorusiM; Craructmdeckue w3ganms Poccmm m ctpam CHI] @ caii. — URL:
http://dlib.eastview.com.

9. KubepJlennnka : HaydHas OSJIEKTpOHHAas OWOJMOTEKA [HAyYHBIE >KypHAJIbl B
TIOJTHOTEKCTOBOM (popmare cBoGoaHOTO noctyna] : caiit. — URL: http://cyberleninka.ru.
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10. EnuHoe oOKHO JOCTyrla K oOpa3oBarelibHBIM pecypcam :  (enepaibHas
WHPOpMAIMOHHAsE CHUCTeMa CBOOOJHOTO  JOCTyma K  HMHTETPATbHOMY  KaTaloTy
00pa3oBaTEeIbHBIX ~ MHTEPHET-PECYPCOB M K  DJIEKTPOHHOM OWOIHMoTeKe  y4eOHO-
METOJAMYECKUX MaTepHajioB [JsI BCEX YpPOBHEH 0Opa3oBaHus: MOIIKOJBHOE, oOIee,
cpenqHee  mpodecCHOHAILHOE,  BBICIIEE, JOTOJHMTENapbHOe : caWr. —  URL:
http://window.edu.ru.

11. denepanbuplii  1eHTp UHPOPMAIMOHHO-O00pa30BaTENbHBIX PECYpCOB  [AJis
obero, CpEIHETO npoeCcCHOHATLHOTO, JIOTIOJTHUTETbHOTO 00pa3oBaHus;
HOJIHOTEKCTOBBIN pecypc cBoOoaHoro moctyma] : cair. — URL: http://fcior.edu.ru.

12. Enuras  koJulekipss  IMQPOBBIX  00pa3oBaTeNIbHBIX  PEeCypcoB [
NperioflaBaHusi W M3Yy4eHUs Yy4YeOHBIX MWCIMIUIMH HA4aJbHOTO OOIIEro, OCHOBHOTO
obmero W cpegHero (MOJHOTO) o0OMmEro 00Opa3oBaHWsI; TOJHOTEKCTOBBIM pecypc
cBoOoHOTO nMoctyna] : caiit. — URL: http://school-collection.edu.ru.

13. OpmmanbHelii  MHTEpHET-TIOpPTANT MpaBoBoM uH(popmaiym. [ocygapcTBeHHas
cHUcTeMa TPaBOBOW HMH(OpMAIMK [MOJTHOTEKCTOBBIA pecypc CBOOOJHOTO OCTYIA]| : CaiT.
— URL.: http://publication.pravo.gov.ru.

14. DHipxnone 1uym [DHIMKIO I THH. CrnoBapu. CripaBOYHUKH
TIOJTHOTEKCTOBBIA pecypc c¢BoOomHoro noctyma] / ObBC «YHuBepcureTckas OuOIMOTEKA
ONLINE» : caiir. — URL.: http://enc.biblioclub.ru/.

15. Onextponnslii  Katajgor KyOaHCKOTO TroCyZapcTBEHHOTO YHHMBEpPCHTETa U
¢wmanos. — URL: http://212.192.134.46/MegaPro/Web/Home/About.
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6. METOAUMYECKHUE YKA3ZAHUSA JJIS1 OBYYAIOIIIUXCA
1O OCBOEHMIO TUCHHUIIVINHbI

JucimmuimHa «ACTpOHOMES» HalelieHa Ha (opMHUpOBaHME MpodeccHoHATbHBIX
3HAHMA M YMEHUH, TaKuX KaKk CHOCOOHOCTh JEMOHCTpAlM OOIIeHAyYHBIX Oa30BBIX
3HAaHMH €CTECTBEHHBIX HAYK, MaTeMaTWKH, TIOHAMAaHWE OCHOBHBIX (DaKTOB, KOHIICTIIIHIA,
IPUHIIUIIOB TEOPHH.

OOydeHre CTYIEHTOB OCYILIECTBISIETCS MO TPAAUIMOHHON TEXHOJOTHUH (JIEKIUH,
NPAKTUKK) C BKIIOUCHHEM WHHOBAIIMOHHBIX AIIEMEHTOB.

C TOoYKM 3peHHs HCTOJIb3YEMBIX METOJOB JIEKIMHM MOAPA3ACISIOTCS CJIETYIOIINM
o6pazoM: MHDOPMAIMOHHO-OOBSCHUTEIbHAS ~ JICKIMS, TOBECTBOBATE/IbHAS,  JICKIWS-
Oecena, mpobyieMHast JIEKIMS U T. 1.

YcTHOE W3NOKEHHE y4eOHOTO MaTepuana Ha JIEKIMH JOJDKHO KOHCTIEKTHPOBATHCS.
Crhymarh JIEKIMI0O HYXXHO YMETh — MOJJEP)KUBaTh CBOE BHMMAaHHUE, MOHATh W 3alIOMHHTDH
YCIIBIIIIAHHOE, YJOBHTH Tay3bl. B mporiecce M3IIOKEHHS MperojaBaresieM JICKIMH CTYICHT
JIOJDKEH BBIICHUTH BCE HEMOHSATHBIE BOIMPOCHL 3alMCHIBATH COACPXKAHME JIEKIMH HY)KHO
00s13aTeIbHO — 3amMcH TIOMOTAIOT TOAACPKUBATh BHUMAHKE, CIOCOOCTBYIOT TIOHUMAHHIO
U 3alOMUHAHMIO YCJIBIIIAHHOTO, TPHBOJUT 3HAHWE B CHUCTEMY, CIy)XaT OMOPOM st
niepexo/ia k 0ojee y0OKOMY CaMOCTOSITEIFHOMY M3YYEHHIO TIPEJIMETA.

MeToandeckre peKOMEHAAMH 10 KOHCTIEKTUPOBAHUIO JICKIUIA:

— 3amUCh JIOJDKHA OBITh CUCTEMHOM, MPEICTAaBISITh COOOM COKpAIEHHBIM BapHaHT
JeKImM  mpenojaBatessi.  HeoOxonmmo — ciymatb, 0OAyMbIBaTh U 3alMCHIBAaTh
0JTHOBPEMEHHO;

— 3amich BEAETCA OYeHb OBICTPO, UYETKO, MO BO3MOXXHOCTH KOPOTKUMH
BBIPKEHUSIM 1

— HE TpeKpamas CiylaTe MperojaBaTelisi, Hy)KHO 3aluchiBaTh TO, YTO
HEOOXOMMMO  ycBOWTh. Henb3sd  3ammchiBaTh  cpa3y K€  BBICKA3aHHYIO  MBICIIb
nperiofaBaressi, ciaeayeT €€ TOHATh M TOCJe 3TOTO KPaTKO 3alcaTh CBOWUMH CJIOBaMU
WIM CJIOBaMU TperiofaBatesss. BakHo, 9ToObl B Hel He OBLI MOTEPSH OCHOBHOW CMBICT
CKa3aHHOTO;

—HMMEHa, JaThl, HA3BaHKs, BBIBOJBI, OTIPEICIICHISI 3alMCHIBAIOTCS TOYHO;

—cyenyeT OoOpaTuTh BHUMaHME Ha OQOpPMIICHHE 3amvcu JeKimd. Jliisi Kakmoro
npeaMeTa 3aBoauTcs oOmas TeTpaab. OTIMYHBIM OT OCTAIbHOTO LBETA CJEAYET
BBUICJISITh  OTAEJbHbIE MBICIM M 3arojIOBKHM, COKpaliaTb OTHEJIbHbIE CJI0OBA U
NPEJIOKEHHs, UCIMOJIb30BaTh YCIOBHbIE 3HAKW, OYKBBI JIATHHCKOTO U TPEYECKOTO
anaBUTOB, a TAK)KE€ HEKOTOPBIEC MPUEMBI CTEHOTPA(YUUIECKOTO COKpPAIICHUS CJIOB.

[IpakTrdeckue 3aHATHSA MO AUCIMIUIMHE ACTPOHOMUS MPOBOMASTCS B OCHOBHOM IO
CXeMe:

-YCTHBI{ OTPOC TI0O TEOpUM B Hadaje 3aHATUsI (0OCYXKIECHHE TEOPETUISCKUX
NpOOJEMHBIX BOIMPOCOB MO TEME);

-paboTa B rpymmax Mo pa3pellieHHI0 Pa3M4HbIX CUTYalMil N0 TeMe 3aHITus;

-peleHre MPaKTHIeCKUX 3a/lad MHIUBWIYaJlbHO;

-TIOJIBEICHHUE UTOTOB 3aHsITHs (WM pedieKcus);

-MHIVBUAYaIbHBIC 3aJaHusl Ui TMOATOTOBKM K CICAYIOIIMM TPAaKTHIECKUM
3aHATHSIM.

[lenp TPaKTUYECKOTO 3aHATUS - HAYYUTh CTYICHTOB MPHMEHITh TEOPETUUECKHUE
3HAHWS TIPU PEUICHWM MPAaKTHYECKHX 3a/1a4 HA OCHOBE PEAbHBIX JAHHBIX.

Ha mpakTideckux 3aHATHAX TPeoOIaJaroT CIEAYIOIINE METOIbL:

24



-BepOasibHBIe (TPe00IagalommUM METOIOM JTIOJHKHO OBITh OOBSICHEHHE);

-TIpaKTHIeCcKue (TIMChMEHHBIC 3/aHVs, TPYITIOBBIC 3aJaHus | T. IL.).

BaxubM 111 cTyneHTa ABISIETCS YMEHHE PalMOHAIBHO THOAOMpaTh HEOOXOIUMYIO
yueOHyto nmureparypy. OCHOBHBIMU JIUTEPATYPHBIMH HCTOYHHKAMU SIBIISTFOTCS:

— 6ubmmoreunsle GoHasl puwmana Kyol'Y;

— DIIEKTPOHHAs OMOIMOTEUHAs] CHUCTeMa « YHHBEPCUTETCKAs OHONHOTEKa OH-JIAMH;

— JJIeKTpOHHasE OmOmoTedyHass cucteMa M3aarenscTBa «JIaHby.

[Touck kHUr B OWONMHMOTEKE HEOOXOJMMO HAYMHATH C W3YYEHHS TPEIMETHOTO
KaTajora W CO3JaHMsl CHUCKA KHWT, TMOCOOW, METOAUYECKUX MaTepUAIOB IO TeMe
V3YYECHUS.

[IpocMOTp KHWTM HaYMHACTCS C THUTYJIBHOTO JIUCTA, CJIEAYIOIIETO TMOCHE OOJIOKKH.
Ha ©HEM 0OBMHO mMOMENIAIOTCS BCE OCHOBHBIE JaHHbIC, XAPAKTEPHU3YIOUIME KHUTY:
Ha3BaHWE, AaBTOP, BBIXOJIHBIC [aHHBIC, JaHHBIE O TMepem3fanmd U T.J. Ha oGopote
TUTYJABHOTO JIMCTa Na&TCA aHHOTAlMs, B KOTOPOW YKa3bIBaeTCs TEMaTHUKa BOIPOCOB,
OCBEUIEHHBIX B KHHUI'€, ONpEACSeTCS Kpyr 4YuTaTesel, Ha KOTOPbI OHAa pacCUHTaHa.
bonpioe 3HaueHMe WMEET TMPEIUCIOBHE KHUTHM, KOTOPO€ 3HAKOMUT YMTATeNs C
JMYHOCTHIO aBTOpA, UCTOPUEH CO3/IaHMs KHUT'M, PAaCKpBIBACT COJEp)KaHHE.

[IpoyuraB mnpenucioBHe M TOIy4YHMB OOIIEE TMpPEICTAaBICHHE O KHHUTE, CIEIYET
o0paTuThcsi K OMIABJICHWIO, KOTOPO€ 3HAKOMUT OOy4aeMoro ¢ COJIepKaHHeM U
JIOTUYECKON CTPYKTYpOH, TO3BOJIIET BHIOpaTh HYXKHBI Marepuan il mydeHus. [on
U3/1aHisl KHWTM T03BOJIIET CYyIWTh O HOBM3HE Marepuasa. B knure wmoryr ObITh
NpUMEYaHus, KOTOpbIE COJEpXKAT pa3jMuHble JIONOJHUTEIbHbIE cBeaeHus. OnHu
MIeYaTal0TCsl BHE OCHOBHOTO TEKCTa M Pa3bsICHAIOT OTAENbHbIE Bompochl. [IpenmeTHsie u
andaBUTHBIC yKa3aTelW 3HAYUTEIHHO OOJETYal0T MOBTOPEHHE W3JI0KEHHOTO B KHUTE
Marepuaia. B KOHIE KHHI'M MOJKET pacroJiararbCs BCIOMOTaTesbHbIM Marepuan. K Hemy
OOBIYHO OTHOCSITCS HMHCTPYKIMH, TPIIOKEHHS, CXEMBI, CUTYAllMOHHBIC 3a/a4H, BOTPOCHI
JUISL CAMOKOHTPOJISL U T.1I.

Jlns sydmero mNpeAcTaBlIEHWs U 3allOMUHAHWS Marepuaia LiejaecooOpa3sHO BeCcTU
3alMCU ¥ KOHCTIEKTHI PA3JIMYHOTO COJEPKaHMs, a UMEHHO:

— NIOMETKH, 3aMEYaHusi, BbIEJICHUE IIaBHOTO;

— IUTaH, TE3WCHI, BHIHCKU, IMTaTHI,

— KOHCTIEKT, paboyas 3anuch, pedepar, TOKIa, JESKIMs U T.1I.

Yurath y4eOHMK HEOOXOAMMO BIYMYMBO, BHMMATElIbHO, HE TPOIyCKas TEKCTa,
CTapasich TOHATH KKIYIO (pa3y, OJHOBPEMEHHO pPa3OMpas MPUMEPBI, CXEMBbI, TaOJIMIIPI,
PUCYHKH, TIpUBEIEHHBIE B yueOHMKE.

OmganM W3 B@OKHEHMIIUX  CPENICTB, CHOCOOCTBYIOIIMX 3aKPEIUICHHIO  3HAHW,
ABJIAETCS KpaTKas 3aliMch NPOUYMTAHHOTO MaTrepuaja — COCTABJIEHHME KOHCIIEKTa.
KoHCIeKT — 3TO KpaTkoe CBSI3HOE H3JIOKEHHE COJCPXKaHWS TEMbl, y4eOHHKAa WIH €ro
yacty, 0Oe3 moapoOHOcTell W BTOpocTeneHHbIX nertaneil. [lo cBoeit cTpykType W
MOCIIeJOBATEIbHOCTH KOHCTIEKT JOJDKEH COOTBETCTBOBATh IUIaHy ydeOHuka. [lostomy
Ba)XHO CHayaja COCTaBUTh IUIaH, a MOTOM IMCAaTh KOHCNIEKT B BUIE OTBETA HAa BOIPOCHI
wiaHa. Ecnmm yueOHMk pa3fen€H Ha HeOOJbIINE O3arfaBlIiCHHbIE YacTH, TO 3aroJjOBKH
MOYHO pacCMaTpuBaTh KakK IyHKTbI IUIaHA, a U3 TEKCTa KaXKIOW YacTH CJIEyeT 3alucarb
TE€ MBICJIM, KOTOPbIE PACKPBIBAIOT CMBICJ 3aroJj0BKa.

TpeboBaHus K KOHCIICKTY:

— KPaTKOCTh, CHKATOCTh, IEJIeCO00Pa3HOCTh KKIOTO 3alMChIBAEMOI0 CIIOBA,;

— COJIepKaTeJIbHOCTh 3allCH- 3alMChIBaEMble MBICIH ClEIyeT (POpMYITUpOBaTh
KpaTko, HO 0Oe3 ymepba mms cwmbicia. OObEM KOHCTEKTa, Kak TMpPaBWIO, MEHbIIE
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M3y4aeMoro TekcTta B 7-15 pa3;

—KOHCTIEKT MOXET OBITh Kak MPOCTBIM, TaK M CJIOXHBIM IO CTPYKType — 3TO

3aBHCUT OT COJIEpaHWsI KHUTU U LEJH €€ U3y4YEeHHUS.
MeToamdeckre peKOMEHIAIMH TI0 KOHCTICKTHPOBAHUIO:

— MpeXne YeM HayaTh COCTABISTh KOHCIIEKT, HYXHO O3HAKOMUTHCS C KHUTOM,
npouuTaTh €€ CHauaia JI0 KOHIR, TOHSITh MPOYHUTAHHOE;

— Ha OOJIOXKE TeTpaau 3alChIBAIOTCS Ha3BaHME KOHCIEKTUPYEMOW KHUTU M UM
aBTOpa, COCTABIISIETCS IUIAaH KOHCTICKTHPYEMOTO TEeCTa;

— 3amicy Jy4YIlle JeJiaTh Npd NPOYTEHWH HE OJHOTO-ABYX ab3areB, a LeJIoTo
naparpada Wik IJ1aBbl;

— KOHCIIEKTHPOBAHUE BENETCS HE C LEJIbI0 MMETh ONPEACIIEHHBIA 3allMCH, a I
0oJiee TOJHOTO OBJIAJCHUS COJEpP)KAaHUEM W3Yy4aeMOIro TEKCTa, MOATOMY B 3almcaxX
OTMEYaeTCs] M BBIICIACTCS BCE TO HOBOE, HMHTEPECHOE M HYXHOE, YTO OCOOCHHO
NPUBJICKJIO BHUMAaHKE;

— TOCIe TOro, Kak CJieJlaHa 3almich coJepxkaHus maparpada, IJIaBbl, CJIeIyeT
nepeyurarh €€, 3aTeM CHOBa O0pamiatbCs K TEKCTY M NPOBEPUTH CeOsl, MPaBWILHO JIU
MBJIOKEHO COJIep KaHue.

TexHuKa KOHCIIEKTUPOBAHMS:

— KOHCIIEKTHPYS KHUTY OO0JbIIoro 00bEMa, 3ammich CielyeT BecTd B oOmiei
TETpalL;

— Ha K&XIOW CTPaHMIE CJIEBA OCTAaBISIIOT MOJIA IIMPUHOW 25-30 MM Ui 3amicu
KOPOTKHX T0J13ar0JIOBKOB, KPaTKUX 3aMEuaHuii, BOMPOCOB;

— KaXJasi CTaHWLA TEeTpaau HyMepyeTcs;

— ]ISl TIOBBIIICHUS YUTAEMOCTH 3alMCH OCTABIISIIOT MHTEPBATBI MEXKIY CTPOKaMHU,
a03araMy, HOBYIO MBICJIb HAUMHAIOT C «KPAaCHO» CTPOKU;

— TpU KOHCTICKTHUPOBAHWM IIMUPOKO HWCTIOJB3YIOT PA3JIMYHBIC COKpAIICHUS U
YCIIOBHBIE 3HAKM, HO HEe B yIIepO CMBICIy 3amucaHHOTO. PekoMmeHmyeTcs MpUMEHSTh
0o01IeynoTpeOnTEIbHBIC ~ COKpAIlleHUs, Hampumep: M.0. — MOXkeT ObITh; TOC. —
TOCYNapCTBEHHBIN; 11.0. — JTODKHO OBITH U T.J.

— He CJIelyeT COKpallarh MMEHa U Ha3BaHUs, KPOME OUYE€Hb YACTO MOBTOPSIOLIUXCS;

— B KOHCMIEKTE HE JOJDKHO OBITh MEXaHWYECKOTO TEPETMChIBAHMA TEKCTa 0e3
NPOJIYMBIBaHUSI €T0 COJAEPXKAHUSI U CMBICIIOBOTO aHAIN3A.

Jns wHarmcanws pedepara HeoOXonuMoO BBIOpaTh TEMy, COIJIAacOBaTh €€ ¢
npeniofaBarejeM, MoJ00paTh HECKOJIbKO HCTOYHHMKOB [0 TEME, BBINOJHUTH AaHAIN3
HUCTOYHMKOB IO PEHICHUIO MpoOJieMbl, 00OCHOBaTh CBOK) TOYKY 3PEHHsS HAa PEIICHUE
MPOOJIEMBI.
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7. OHEHOYHBIE CPEJICTBA JJIS1 KOHTPOJISA YCIIEBAEMOCTHU

7.1. Iacnopt ¢oHAAa OLIEHOYHBIX CPECTB

Ne HaumMeHnoBaHue 01leHOYHOTO
Kontpomipyemeble pazaessl (TeMbl) JUCIUTLTHHBL
n/m cpeacTsa
1 Tema 1.1 Beenenue Pedepar, npaktnaeckas paboTa,
) TECT
9 Tema 2.1. 3Be3anoe He00. CriocoObI OnpeAeICHHS Pedepat, npaktudaeckas paboTa,
: reorpapuueckoil MUpPOTHI TecT
3 Tema 2.2. OcHOBBI U3MEPEHUS BpeMEHH. Bupumoe aBnxeHne Pedepart, npaktnyeckas pabora,
) IJIAHET TeCT
Tema 3.1. PasButne npezacraBnenuii o ComHEUHON cucteme.
4, 3axoHsI Kerepa — 3akoHBI IBIKEHUS HeOeCHBIX Tell. O0o0meHne Pegepar, npaxmirieckas paboa,
u ytrouneHne HeiotoHOM 3axoHOB Kemrepa. et
5 g?g:;ﬁggﬁif;e}:? pacctosiHuil 10 Ten CoNHEYHON CHCTEMBI. Pedepar, Hpal?:l;ecmﬂ paGoTa,
Tema 4.1. Ilpupona Jlyusl. [Tnanetst. [InaneTsl 3¢MHOU rpyIIIBL. Pedepart, mpaktuyeckas padorta,
6. IInanetsi- rurantsl. IltyTOH TECT
7 . Tema 4.2. Actepoumsl. Meteoputsl. Kometsr n meteopsl. O6mue | Pedepat, mpaktnaeckas abota, TecT
) cBeneHus 0 CoHile.
8 Tema 5.1. Mctounnku >HepTUH W BHyTpeHHee cTpoeHune CoJHma. Pedepart, mpaktiueckas paboTa,
) CoJiHIIE Y )KU3Hb 3EMJIH. TECT
Tema 5.2. Pacctostaue no 3Be3n. [IpocTpaHCTBEHHBIE CKOPOCTH Pedepart, nmpaktuyeckas padorta,
9. 3Be3q. Dmsuueckas Mpuposaa 3BE3 . TEeCT
Tema 5.3. CBs13p Mexay (HU3HIECKUMH XapaKTePUCTHKAMHU 3BE3JI. Pedepart, nmpaktiueckas paboTa,
10. | Ipoiinsie 3Be3ap1. DU3NYECKUE TIEPEMEHHBIE, HOBBIE U TECT
CBEPXHOBBIC 3BE3/IBI
Tema 6.1. Hama lamaktuka. Jpyrue ['anaktnkun. Mertaranaktuka.. | Pedepat, npakruueckas paboTa,
11. TECT
12 Tema 6.2. TIpoucxoxkIeHUE U dBOJIONHS 3Be3]. [IpoucxoxneHne Pedepart, mpaktuyeckas padorta,

wiaHeT. JKusHb U pazym Bo BeeneHHOM.

TCCT

7.2. Kputepuu oueHKHU 3HAHUI

KoHTposlb ¥ OLEHKAa pe3yabTaroB OCBOCHUS AMCLMIUIMHBL  OCYILECTBIIICTCS
npernoJaBarejeM B MPOLECCe MPOBEICHUS MPAaKTMYECKHUX 3aHATHM, JJaboparopHbIX paldoT,
TECTUPOBAHMS, a TaKKe BBIIOJIHCHUS 00yJaroImuMHucs MHAVBUAYaTbHbIX
CAMOCTOSTEILHBIX 3aJaHUMN.

Pedepar. IIpoaykr camocToATe bHONW pabOTHl CTYIAEHTA, MpeACTABIAIOMNNA co00i
KpPAaTKO€ W3JI0KCHWE B IIMCbMEHHOM BHIE IOJYYEHHBIX PE3YIBTaTOB TEOPETHYECKOTO
aHAM3a  OMpENICJICHHOW HaydyHOW (y4eOHO-MCCIIEIOBATEIbCKOM) TEMBI, TAE aBTOP
PacCKpBIBaET CYTh HCCIEAyeMOU MpoOJeMbl, TPUBOIUT Pa3JIMUHbIE TOYKU 3PEHHS, a TaKkKe
coOCcTBeHHbIE B3NIABI HAa Hee. Pedepar oleHMBaeTCS MO KOJIMYECTBY 00pabOTaHHBIX
HCTOYHUKOB, TIyOMHE aHanm3a MpoOJieMbl, KadecTBE OOOCHOBaHUS ABTOPCKOW TMO3UIIHH,
IyOUHE PACKPBITUS TEMBI.

Tect. Cuctema CTaHAAPTU3UPOBAHHBIX 3aJ1aHUI, MO3BOJIAIOIIAs
aBTOMATIBHPOBATh MPOLEAYPY H3MEPEHUs YpPOBHS 3HAHWM M YMEHMH OOydarolierocs.
TecT oleHMBaeTCsl MO KOJMYECTBY MPaBWIbLHBIX OTBETOB (He Menee 50%).

Kputepun oneHku 3HAHHI CTYI€HTOB B L€JIOM IO JUCHHUIIHHE
«OTJIMYHO» -  BBICTABISIETCS  CTYACHTY, IIOKa3aBIIEMY  BCECTOPOHHHE,
CUCTEMaTHU3UPOBaHHbIe, DITyOOKWE 3HaHMA Y4eOHOW MpOTpaMMBbl JAWCIMIUIMHBI M yYMEHHE
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YBEPEHHO NPUMEHITh MX Ha MPAaKTHKE IPU PEIICHMM KOHKPETHBIX 3aJad, CBOOOJHOE U
NpaBWILHOE OOOCHOBAHME MPUHSITHIX PEIICHHUI;

«XOpOLIO» - BBICTABJSIETCS CTYAEHTY, €CJM OH TBEPIO 3HAET MaTepuall, FPaMOTHO
U 10 CYLIECTBY M3JIaraeT €ro, yMEET NPUMEHATh IOJIyYEHHbIE 3HAHMS Ha NPAKTUKE, HO
JIOIyCKAaeT B OTBETE WIHA B PEIICHUM 3a[a4 HEKOTOpPbIE HETOYHOCTH;

«YI1OBJETBOPHTEJIbHOY - BBICTaBJIACTCS CTYJ/ICHTY, MOKa3aBIIEMY
dbparmeHTapHbpll,  pa3poO3HEHHBIA  XapakTep  3HAHWI,, HEJOCTAaTOYHO  MPaBIIbHBIE
dbopmymupoBKH 0a30BBIX TOHSITHM, HAPYIICHWS] JIOTHUECKOM TMOCJEI0BaTeIbHOCTH B
M3JI0KEHUM MPOTrPaMMHOIO Marepualia, HO MPU 3TOM OH BJIAJIEET OCHOBHBIMH pa3iejamMH
y4eOHOU TPOTpaMMBbl, HEOOXOIMMBIMHU JIJI1 JaJbHEHIIEr0o OOy4YEHHsS M MOXKET NMPUMEHSThH
HOJTy4eHHblE 3HaHUA 1O 00paslly B CTAHAAPTHOM CHUTyalu;

«HeYI10BJIETBOPUTEJbHO» - BBICTABIISIETCS CTYJIEHTY, KOTOPBHIA HE 3HAeT OoJblIeH
YacTH OCHOBHOTO COJepKaHus y4yeOHOW MporpaMMbl AUCIMIUIMHBL, JOTYCKaeT TpyObIe
OIIMOKU B (POPMYIMPOBKAX OCHOBHBIX TMOHATHHA JUCLMIUIMHBI M HE YMEET HCIOJb30BaTh
MOJTyYEHHbIC 3HAHUS TMPU PEUICHUM TUIOBBIX MPAKTHYECKUX 3aj1ad.

7.3. OeHO4YHBIE CPeJACTBA 1Jisl IPOBEIeHUA TEKYIIelH aTrTecTanumn

Texymuii KOHTPOJb MOJKET MPOBOJHUTHCS B opMme:
-(poHTATBLHBIN OTIPOC

-UHAVBUlY aJIbHBIM YCTHBIA OIPOC

-IIMCbMEHHBIN KOHTPOJIb

-TECTUPOBAHME IO TEOPETUUECKOMY MarepHary
-TpakTHdeckas (JmabopatopHas) paboTta

-3amura pedepara, 3cce

-3al[UTa BBITIOJIHEHHOTO 3ajaHus,

-pa3zpaboTka mpoOieMbl Kypca (JIOKIa:).

®opma Branems JInunsle [Ipumepsr
ATTeCTALIH 3HaHuUsA YmeHus (HaBbIKH) KayecTBa OIICHOYHBIX
CTyICHTa CpencTB
YerHbli KonTposb Onenka ymenus | Ouenka Onenka KontposbHbie
(nmuceMeHHBIH | 3HAHUIMA 1o | pasan4ath HaBBIKOB CIOCOOHOCTH BOTIPOCHI o
) ompoc 1o | ompeaeNeHHbI KOHKpETHBIC paboTHI c| omepatuBHO W | TeMaM
TeMaM M mpobiiemMam TOHATHS JUTEPaTypHBIMU | KaueCTBEHHO TPHJIATAIOTCS
HUCTOYHUKAMU OTBEYATh Ha
MTOCTaBJICHHBIE
BOTIPOCHI
Pedepatnt Kontposn Onenka ymenus | Ouenka Onenka Temsr
3HaHUH o | pasnuJaTh HaBBIKOB crocoOHOCTH K | pedepartoB
OTIpEJICIICHHEI KOHKpETHBIE paboTeI c | camMOCTOSITeNEHO | TpHIATAIOTCS
M mpobiemMam MTOHATUA JUTepaTypHBIMU | ¥ pabotre w
HUCTOYHUKAMHU aHaIm3y
JIATEP ATy PHBIX
HCTOYHUKOB
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Ilpakmnuecku | Kontpons Onenka ymeHnus | OneHka Ouenka Tembl pabor
e 3HaHHS paboTatsb c | HaBBIKOB CIOCOOHOCTH TpHJIATAIOTCS
(mabopaTopHsl | TeopeTHuecku COBpPEMEHHO paboTsI c| omepatuBHO W
e) paboTsl X OCHOB | KOMIBIOTCPHOM BBIUUCIMTEIFHO | KaueCTBEHHO
NHQOPMATHKN | TEXHHKOM, 51 TEXHUKOH, | peIaTh
u WCTIOJIb30BATh MPUKIIATHBIM A MMOCTABJICHHBIC
MHGOPMANNOH | BO3MOXKHOCTU OporpaMMHBIME | Ha
HBIX BBIUHCIIUTENIEHO | CpeacTBaMu MIPAKTHYECKIX
TEXHOJIOTHH, U TEXHHUKH H paboTtax 3amaum
BO3MOYKHOCTEH | HPOTPaMMHOTO u
W OPUHIMUIOB | oOecneyeHus apryMEHTHPOBAT
UCTOJBb30BAHU | TPU  PCIICHUU b PEe3yJIBTATHI
o MPaKTHICCKUX
COBpPEMEHHOM 3a7ad.
KOMITBIOTEPHO
1 TEXHUKH.
TectupoBaHu KoHnTposb Onenka ymenus | OueHka Onenka Bormpockt
e 3HaHHI no | pasmiuate HaBBIKOB CIOCOOHOCTH NpHJIATAIOTCS
OTIpE/ICIICHHEI KOHKpETHBIC JIOTUYECKOTO ONEpAaTUBHO U
M mpobiiemMam MOHATUS aHanm3a 1 | Ka4ecTBEHHO
CHHTE3a IpH | OTBEYATh Ha
COTIOCTABJICHUN TIOCTABJICHHEIC
KOHKPETHBIX BOTIPOCHI
MOHSATHH
IIpuMepHBbIe TeCTOBbIE 3aaHUA /I TeKYyIel arTecTAlNM:
1. Yto B HacTosIlIee BpeMsi IOHMMAETCHA MO/ CO3Be3AUIMHU ?
a. OTIEeNIbHBIC YYaCTKU 3BE3JHOTO HeOa
b. spkue  3Be3mbl, KOTOpBIC  CrPyIIMpOBaHbl B (UTYPB,  XOPOIIO

3allIOMHHAOIIHUECA CBOUMMU KOHTYpaM U

C. TPYIIbI 3BE3] B BHIE KUBOTHBIX
TPYIIBI SIPKUX 3BE3]1
OcHOBHbBIE 3JIEMEHTHI TOPU3OHTAIBHON CHCTEMbI KOOPIAMHAT?
CKJIOHEHHE, TPSIMOE BOCXOIKICHUS

3€HUTHOE PACcCTOSHUE, NPSIMOE BOCXOKICHHE
OTBECHAsl JIMHUS, WCTUHHBIA TOPU3OHT
HeOECHBII IKBATOP, OCh MHUPA
AZMMYTOM HAa3bIBAIOT:

JYTy OT TOPU30HTA TI0 KPYry BBICOTHI JIO CBETWIA

YTy OT TOYKH IOTa TI0 TOPU3OHTY JIO MEPECEUYCHUs C KPYroM BBICOTBHI B

TP woOoTE NS

HalpaBJIeHUU 3araja
C. Jyry OT TOYKHM BECEHHEIr0 pPABHOJCHCTBUS JO IMEPECEUeHUs] € KpPyrom

CKJIOHCHUA AaHHOI'O CBCTHIIA
AYyry OT TOYKH rora 0 IN€peCCUCHUA C DKBATOPOM

d.
4. KyabMuHanus — 3T0:
a.
b.
C.
d.
5.
noa HuMm?
a. 90°
b. 66,33°
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CaMO€ BBICOKOE IM0JIO’KEHHE CBETWIIA OTHOCHUTEJILHO TOPH30HTA
SIBJICHUE TPOXO’KACHUS CBETWI uepe3 HeOEeCHBI MepuIraH
SIBJICHHC TIPOXOJKICHUS CBETWI Yepe3 HEOSCHBI AKBATOP
SIBJICHUE TMPOXOKACHHUS CBETWI Yepe3 IKIUMNTUKY

Ha kakoii mupore cosiHue Bceraa 12 yacoB Hajg ropu3oHTOM U 12 yacos




23,27°
OO
HcTrHHbBIE COJTHEYHBIE CYTKH - ITO:
a. TMPOMEXYTOK BPEMEHHM MEXIy JABYMS [OCJEI0BATeIbHBIMU OJHOUMEHHBIMU
KyinbMuHauaMu  CoJtHia
b. MoMeHT HwkHell KynbMuHaru CoJHIA
BpeMSi, ONpeAesisieMOe MoJIoKeHneM peainbHoro CoJHia
BpEMsI OJTHOTO TIOBOPOTA 3€MJIM OTHOCHUTEJILHO 3BE3/
MecTHOE BpeMs — I3T0...
Cpenne - conHeyHoe Bpems Ha () mepuauaHe
Bpewmsi, m3mepenHoe Ha gaHHOM reorpaduueckoM MepHIuaHe
Bpewms, onpenensieMoe o TOJIOKEHUIO 3BE3] HA HeOe
Bpewmsi, onpenensieMoe MoJIoKEHUEM PEATLHOTO COJIHLIA
Y10 HA3BIBAIOT COJTHEYHOM cucTeMOi?
COJIHIIE, IUIAHEThl C WX CIyTHUKaMH, acTEpPOMAbl, KOMETBI, METEOPHI,
MEXXIUTAaHETHAS CPeJIa, YACPKUBacMbIe TPABUTAIIMOHHBIMHU TIPUTSKE HUSIMH  COJTHIIA
b. mmaHeThl ¢ WX CIyTHHKaMH, acTEPOMIbI, KOMETBbI, METCOPbBI, MEKIUIAaHCTHAs
cpella, yAepKUBaeMble T'PABUTAIIMO HHBIMU TIPUTS)KE HUSIMH  3€MJIU
C. 3Be€3/lbl, COJIHIE, IUIAHEThl C MX CITyTHUKAMH
d. 3Be3dBl, COJHIE, IUIAHETHI C WX CIYTHHKAMH, aCTEPOMIbI, KOMETHI, METCOPHI,
MEXIUIAaHETHAS CpPejia, YACPKUBaeMble TPaBUTAIIMOHHBIMU TIPUTSHKE HUSIMU  3€MJIA
9. Yrto moHMMAaeTCsl MO ACTEPOUIOM ?
a. IUIAaHETONOJOOHOE TEJO COJHEYHOW CHCTEMBI
b. nensHoe HeOecHOE TENO
C
d

oo o0

oo T N

o

MOJIOCKA CBETa Ha HeOe
. TIajaromias 3Be3a

10. Buaumoe JBHKeHHE IJIAHET — ITO:

d. TlepeMeIleHHe IUIAHET OTHOCUTEJIBHO APYT Apyra

b. mepeMemnieHue IwiaHeT Ha (OHE 3BE3[

C. JBIKEHUE IUIAHET BOKPYT COJIHIA

d. mepeMeleHHE IUIAHET OTHOCHTEIBLHO 3EMIIH

11. Cunepuyeckum nepuoaoM odpaimieHusi MJIAHEeThl HA3bIBAIOT:

d. TPOMEXKYTOK BPEMEHH, B TEUYEHHE KOTOPOTO OHA COBEPIIACT OJWH MOJHBINA
000POT BOKPYT COJIHI[A 10 CBOEH opOuTe

b. mpoMeXyToK BpeMEHH MEXIy IBYMsI MOCJICAOBATEIILHBIMHU OJIHOUMCHHBIMU
KOHQUTypalusiM¥ TUTAHET

C. TPOMEXYyTOK BpPEMEHH, B TEUCHWH KOTOPOTO OHAa COBEPIIACT OJMH TIOJHBIN
000pOT BOKPYT COOCTBEHHON OCH

d. mpoMeXyTOK BpPEeMEHH, B TCUYCHHM KOTOPOIO OHA COBEpPIIACT OJUH TIOJIHBIN
000POT BOKPYT 3eMJTH

12. Onpenenenne IepBoro 3akona Kensepa.

a. OpOura KaXgoil IUAHETBl €CTh DJUTMIC B OJHOM M3 (DOKYCOB, KOTOPOU
HAXOJIUTCS COJTHIIC

b. Pamguyc — BekTOp IUIAaHETHI 3a paBHBIC TPOMEXKYTKA BPEMCHU OTIMCHIBACT
paBHBIC TUIOMIATN

c. Ksagparel cunmepmdeckux mepuooB, oOpalieHus] IBYX IUIAHET, OTHOCSATCS Kak
KyOBI OOJIBIIKX TOJyOCEH MX OpOUT
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d. Tlom nmeiicTBMEM CWIbI NPUTSHKCHUS OJHO HEOECHOE TEJIO JBWKETCS B IOJIC
TATOTCHUS JAPYroro HeOSCHOTO Teja 1o OJHOMY M3 KOHMYECKHX CEuCHHI

13. Capocom Ha3bIBAIOT:

a. TlocrmemoBareIbHOCTh 3aTMCHUM, TMOBTOPSIONIUXCS TOYTH TOYHO B TIPEIKHEM
TIOPSIZIKE, Yepe3 MPOMEKYTOK BPEMEHH

b. mpomexytok BpemeHn Mexny COJHEYHBIMU 3aTMECHUSMH, TIOBTOPSIOIIMECS B
OJIHOM ¥ TOM K€ TIOPSIJIKE

C. MNPOMEXYTOK BpeMeHH Mexay JIyHHbIM ¥ COJIHCUHBIM 3aTMEHUSIMHU

d. mpomexyTok BpemeHH B 1 roa 9 mec.

14. IlonHOe KOJIMYECTBO JHEPruH, MHCIYyCKaeMoe 3Be3[0ii ¢ TOJHOM
TMOBEPXHOCTH BO BCEX JJMHAX BOJIH 32 ¢IMHUIY BpeMEHH HA3bIBAETCS

a. MOIIHOCTRIO 3BE3/bI

b. CBernMOCTBIO 3BE3/bI

Cc. bieckoM 3Be3nbl

d. VIHTEHCHBHOCTBIO 3BE3JIbI

15. CooTHecHuTe 06,1aCTH YTEKTPOMATHUTHOTO CMEKTPA € UX JJIUHAMH BOJIH:

a. T'amma mnydenne 1) 0.76-15 Mmxm

b. Penrrenosckoe mnmydenne 2) 100-3900A

C. Undppaxpacnoe mmyuenne 3) <0.1A

d. VYierpaduonerosoe mmyuenue 4)0.1-100A

16. Ykaxure, Kakoe M3 COJHEYHBbIX SIBJIEHUIl ONHMCAHO: CBeTJIbIe
(poTochepHbie NATHA, KOTOPbIE BBIIVISAAAT KAK PUCOBbIC 3€pHA:

a. ['panynsl

b. ®nokkymnbr

c. [IIporybepaniipi

d. ConHeuHble IMSITHA

17. HenocpeactBenHo noja ¢porocdepoii CosiHma pacnosioxkeHa

a. Conneunas atmocdepa

b. Conneunas xopoHa

c. KonsektuBHas 30Ha

d. 30Ha sSAEPHBIX peaKImii

18. Kakass u3 mnpuBeleHHBIX IJIAaHET He OTHOCUTCH K Tpynie NJaHeTbl-
THTAHTBI:

a. 3emua

b. Carypu

c. IOmurep

d. VYpau

19. Tutan fABJAfIETCS TJIABHBIM CIIyTHHKOM:
a. IOnurepa

b. Henryna

C. YpaHa

d. CarypHa

20. lomosHuTe (ppazy: Temmeparypa 3BE31.....
NPUMEPHO OJIMHAKOBAsI

CWIBHO OTJIMYMACTCS Y Pa3HbIX 3BE3]
OJIMHAaKOBasl Yy BCEX 3BE3]

HE OJMH M3 NEPEUYNCIICHHBIX

00 o
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21. Mlepnoa awoiinoii 3Be3abl Cupuyc 50,0 Jjet, 60JblIas MOJAYOCh OPOMTHI
7°°,57, ronnunblii nmapaaiaakc 0°°,375, oTHomleHHe PACCTOSIHUNT KOMIIOHEHTOB OT
nenTpa macc 0,71:0,29. Bpruucaure: paccTosinve 10 3BEé31 B mapcekax M maccy
rJIAaBHOM 3Be3/1blI (00Jiee MACCMBHOTO KOMIIOHEHTA)

a. R=2.7mc m=2.3Mo
b. R=5.1nc m=2.3Mo
c. R=5.4mc m=4.6Mo

d. R=10mc m=2.3Mo

22. ledeuant —310:

a.  OcoOblif BUI 3aTMEHHBIX 3BE31;

b. Bcemexusaromue 3BE3ILL,

C. Dmuuecku MEePeMEHHbIE;

d. He ojHM U3 BBl MEPSUUCICHHBIX

23. Kak omnpene/isiloT BO3pacT 3BE3/1:

d. paguOaKTMBHBIMHM METOJaMU

b. 1o ckopocTH pacxXoI0BaHUs 3aracoB dHEPIUH

C. IO M3YYECHHIO OKAaMEHEJIbIX OCTATKOB XMBOTHBIX M PACTEHHI

d. METOIOM CIeKTpaJbHOTO MapaLIakca

24. CieacTtBueM ycTaHOBJIeHHOro moJioxxkenuss Coannma B TanakTuke
SIBJISIETCSI:

a. HaOmomaemas Hamu Ha HeOe mosioca MIle4yHOro MyTH

b. Hammuue supay [amakTuku

C. HaIMYUE KOPOHHI y [ anakThku

d. HamMUMe CIMPATLHBIX PYKaBOB

25. JlonosiHuTe: T-acconmuanuu co/iep:Kat nepeMeHHble 3BE3bI THIA. .....

a. T oBna

b. T renbua

c. T crTpenbua

d. T paka

26. B kakyw rpynny rajiakTHK BXOJHWT HAIA rajlakTHuKa?

a. MeCTHas rpyrma

b. kapmukoBas rpyrma

C. KapJIMKOBO-MECTHas

d. akTuBHas rpymma

27. Yto u3y4aeT KOCMOJIOTHSA?

a. IIpoucxoskaeHre W HBOMIONMS HAILIETO MHUpa

b. Tlpoucxoxnenrie u 3BoJroIms Hamieii COMHEYHON CHCTEMBI

c. Ilpoucxoxnenue u 3BOIOIMS Hamied ['anakTrku

d. TlpowcxoxneHue u SBOJIOIMSA APYrux | anakThk

28. KocMo10ru4ecKUM NPUHLIMIIOM HA3bIBAIOT:

a. TpemsiokKeHHe O MHOTrooOpasuu W yBeiuueHuu BceneHnoit

b. mnpemoxxenne 00 OHOPOIHOCTH U M30TPOIHMU BeeseHHOH

C. TpeasiokeHre O (OPMHUPOBAHUU BCEJICHHOMU

d. mpenmnosioxxeHue O GOPMUPOBAHUU 3BE3]I

29. B kocMOJIOTMH TP H3YYE€HHH OTPOMHBIX MACIITAO0B MeETArajakTHKH
NOJIb3YIOTCSH:

a. oOmei Teopueir HproToHa
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b. o0O6mei Teopreii OTHOCUTEIBHOCTH
C. oOmei Teopueil mapagoKcoB
d. oOmieit Teopueli aropUTMOB

IIpumepHbIe BONPOCHI 1JIl YCTHOTO ONPOca (KOHTPOJIBHBIX padoT) M0 TeMaM:

1. Kakas 3Be3na Ha HeOOCKIOHe ykaszpiBaeT Ha CeBepHbil moroc mupa? Kakomy
CO3BE3/IMI0 OHA MPUHAJIE KUT?

2. Yto Ha3pBaOT co3Be3areM? Ha ckoybko co3Be3amil pa3yiesieHo Hebo?

3. Uro Takoe oxmmruka? Kak cBsA3aHel MeXIy Cco0O0M JKIMNTHKA |
30 IMaKaIbLHBIE CO3BE3AUA?

4. Bcerma 1M OIHO W TO K€ CBETWIO HAXOIMUICSI B OJHOM TOUYKE HEOOCBOIA B
TeueHue rojaa, cyrok? Ilouemy?

5. Ha3oBure uuciao 0onpmux 1wiaHeT COJHEYHON CHCTEMBI.

6. Kakue rpymmel IaHeT BbLAEIAET COBpeMeHHas acTpoHomus B CosHe4HOM
cucreme?

7. Ilo xakuM mpW3HaKaM IUIAaHETHl OOBEIWHEHBI B TPYIIIHI?

8. Kakue miasetsl B COJHEYHOW CHUCTEME MPHUHATO HA3BIBATh «BHEITHUEY», KaKHe
«BHYTpPEHHUEN ?

9. KaxkoBo paccrosinne ot Comaiia 1o [lmyrona (B a.e.).

10. Bugbl TeaeCcKONOB.

IIpumepHbie BONPOCHI 1JI51 KOHTPOJIA CAMOCTOATE/IbHOM padoThI:
Bapuant 1:

1. IlpoBenure CpaBHUTENHLHYIO XapaKTePUCTHKY IUIaHeThl Mapc.
2. [IpoBenure aHAM3 KapMKOBBIX IUIAHET COJIHEUHOW CHCTEMBI.
Bapuant 2:

1. IlpoBenure CpaBHUTENHHYIO XapaKTepUCTHKY IUaHeTsl FOmurep.
2. [IpoBenure aHAIM3 METEOPHUTOB.

Bapuant 3:

1. [IpoBeaure CpaBHUTENILHYIO XapaKTEPUCTUKY IUIAHETHI Y paH.

2. [IpoBenure aHamm3 meTeopoB COTHEYHON CUCTEMBI.

Bapuant 4:

1. IlpoBenure CpaBHUTENHLHYIO XapaKTePUCTHKY IUIAHEThI MeEpKypHid.
2. [TpoBenure anamm Ilosica acteponnoB COJTHEYHOW CHUCTEMBI.
Bapuant 5:

1.IlpoBenure CpaBHUTEIILHYIO XAPAKTEPHUCTHUKY IUIaHEThl CarypH.
2. [IpoBenure aHamm3 komeT COJIHEUHOW CHCTEMBI.

Bapuant 6:

1. [IpoBenure CpaBHUTENILHYIO XapaKTEPUCTUKY IUiaHeThl HemnryH.
2. [IpoBenure aHanmu3 60smn0B COJHEUHOW CHUCTEMBL.

Bapuanr 7:

1. IlpoBenure CpaBHUTENLHYIO XapaKTepUCTHKY IUIaHeThl Benepa.
2. [IpoBenure anam3 Ilosica Kotirepa.

7.4. OueHo4YHbIe CpeACTBA AJIA MPOBeAeHHs MIPOMEKYTOYHOM aTTeCTAIUN

dopma Bnagenue JInuHble KauecTBa IIpumepst
3HaHUs YMenus
aTrecTa- (HaBBIKH) CTyJleHTa OIIEHOYHBIX
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17078 CpencTB
OneHka yMeHus OLeHKa HaBBIKOB OneHka crocoOHOCTH Bonpocst
Juddepen MMOHUMAaTh JIOTHYECKOTO TPaMOTHO ¥ YETKO MIPUJIATaI0TC
mupoBaHH | KoHtpons CIIEIUAITHHY IO COITOCTABIICHUS U M3Narath MaTepual s
bIH 3a4eT 3HAHHS TEPMUHOJIOTHIO XapaKTepUCTHKU
0a30BBIX 00BEKTOB
HOJIOKCHUHI B | OrieHKa yMeHHs Or1leHKa HAaBBIKOB Onenka crnocoOHOCTH Bompocst
obmacTu peuaTh TUMOBBIE JIOTHYECKOTO TPaMOTHO ¥ YETKO MIPUJIATAIOTC
MaTeMaTHKA | BOTMPOCHI B OOJIACTH | MBIIUICHUS TIPH M3JIaraTh X[ PeIIeHUs s

mpodeccHOHaNPHON | peIIeHNH 3aad B 3a7a4 B o0yacth
JIeSITeTIbHOCTH obractu po¢eccHoHaNbHOM
npoQecCUOHANBHON | AEATENPHOCTH U
JeSITeNIHOCTH apryMeHTHPOBaTh
Pe3yIIBTaThI

7.4.1. IlpuMepHbIe BONPOCHI AJI IPOBEIeHUs IPOMEKYTOUYHOM aTTeCcTalul
(nudpdepeHUpPOBaAHHBINA 3a4€T)

1. [lepeuncnure taneThl COJHEUYHOW CHCTEMBI B MIOPSKE UX PACTIOJNOXKEHUS OT

Coummra.

2. Ha xakue Bunbl nemarcsa mwiaHeThl CoyHeuHoW cucteMbl? Kak oHmn

pacnpeiessitoTcsl o Bupam?
3. 3akonbl Kemnepa.
4. I'eotnieHTprYECKasi U TeJIMOLIEHTPUYECKasi CUCTEMBI.
5. Kak BO3HMKAIOT COJHEYHBIE U JIyHHblE 3aTMeHusA? C Kakoi NepuoIUIHOCTHIO

OHU TIPOUCXOJIST?
6. [lepuon Bpamenuss u nepuoa obpamenus 3emid u JIyHb1?
7. Kak cBs3aHbl BpeMeHa Tojia ¢ BpalleHueM 3emin?

8. Uctopusi Bo3HMKHOBEeHUsI COJIHEUHOW CHUCTEMBI.

9. Crpoenue CouHiia (BHYTpEHHEE U BHEITHEE).
Oo6pazoBanus Ha CoHIe.
MaruntrsHoe tiosie CoJHia.
Cocra CoJHIla Mo mMacce U o o0bemy.
[Teproarl CoJiHEUHON AKTUBHOCTH.

Kak BimsieT cojlHe4YHass aKTMBHOCTH Ha >KM3Hb Ha 3emuie?

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

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

YT0 HA3BIBAETCSA DKIUIITUKO 17

Urto npeacTaBisioT co00i co3Be3/1usl, CKOJILKO UX?

Kakwue CO3BC3AMA HA3bIBAOTCs BOZ[I/IaKa.HBHBIMI/I?

Kakue cymiecTByroT 3B€3/1HbIE KOOPAMHATHI?
19.3aueM 0603Ha4aAIOT 3BE3/IbI B CO3BE3IMSAX OYKBaMU TpedyecKoro andanura?
Buner 3Be3n.

XapakTepUCTUKU 3BE3].
3BE3/IHbIE CKOIUICHUS.
Mex3Be3nHas cpena.
Envnniel m3MepeHus JJIMHbI B KOCMOCE.

BuearmocdepHast actpoHOMUS.

Bunpsr Teneckomnos.

KocMmuueckue nccnenosanus.

CrieKTpaslb HBIM  aHAJIM3.
lNanakTvka MiedHbIN MyTh.
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31. Crpoenue [ amakTuk.
32. Buael rajakTuk.

33. OBosmrormg ['anakTuk.
34. 3akon Xa0Ouna.

35. Mogens BeeneHHO.
7.4.2. Tlpumepsl 32124 Ha TP PepeHIIUPOBAHHBIN 3a4eT

1. 3Be3na Bera Haxomurcst Ha pacctossHud 26,4 cB. roga oT 3emian. CKOJBKO JIET
JeTena Obl K Hel pakeTa ¢ MOCTOSTHHOM CKOpOcThio 30 KkM/c?

2. B nmonnens Bamia TeHb B JIBa pa3a MEHbIIE, 4eM Baml pocT. Onpeaenanre BHICOTY
CoJHIIa HaJl TOPU3OHTOM.

3. Ha ckompko oTmmgaeTcss MecTHoe BpeMsi B Cumdepormosie OT KHEBCKOTO
BpeMeHu?

4. ctepoun, AMyp ABWKETCA MO AaMncy ¢ skcueHrpucureroM 0,43. Moxet nm
3TOT acTepOUIl CTOJIKHYTbCS € 3eMIlel, ecim ero nepuoj BpauieHus BOKpyr CoHia
paBeH 2,66 rona?

5. Ha kakoil BbICOTE Haa TOBEPXHOCTHIO 3€MJM JOJDKEH  BpalllaThCs
reOoCTalMOHAPHBINA CIYTHUK, BUCSIIUNA HaJ OJHOW TOUKOU 3emim?

6. MoryT 1 KOCMOHABTBHI C TOBEPXHOCTH JIyHbI HEBOOPYXEHHBIM IJIa30M YBUIETh
Yepuoe mope?

7. Ha moBepXHOCTH Kakoil IUIaHEThl 3€MHOW TpYyIIbl BEC KOCMOHABTOB OyAeT
HaUMEHbIIEH ?

8. Korma, 3umMoii wim jeToM, B OKHO Ballleil KBapTUPHI MOJICHb TOMAgacT OoJIbIe
cosHeuHOM 3Heprun? Paccmotpure ciaydam: A. OkHO BbIXoAuT Ha 10T; b. OKHO BBIXOJIHT
Ha BOCTOK.

9. Korma, 3uMoii win J1eTOM, B OKHO Balled KBApTUPHI MOJICHb MOMAgacT OoJibIe
conHeuHo# sHeprun? Paccmotpure cimydam: A. OkHO BbIxoauT Ha 1or; b. OKHO BBIXOJUT
Ha BOCTOK.
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8. IOINIOJTHUTEJIBbHOE OBECIIEYEHHUE JUCHUIIVIMHbI

Marepuajibl JIeKUMOHHBIX 3AHATHH
Tema 6.2. Ilpoucxo:xaeHue u 3BoJ101uA 38e3/1. [Ipoucxoskienne njiaHer.
Kus3nb u pasym Bo BcesieHHOI.

HiMeroTcsi TOBOJILHO HaEXHBIE T€OJIOTUUECKUE JIaHHBIC, YKA3bIBAIOIIME HA TO, YTO
yke 3.5 mipa. neT Hazax 3emHas atmocgepa Obula Oorara kuciopogoMm. C apyroi
CTOpPOHBI BO3PacT 36MHOU KOpBI OIICHUBAETCs reosioramu B 4.5 mupa. yiet. JXKi3Hb J0JDKHA
ObUIa BO3HHMKHYTh Ha 3emile 0 TOTO, Kak arMocgepa cTaiga 6orara KUCIOPOIOM, TaK Kak
NOCJIEAHWI B OCHOBHOM SIBJSIETCSI MPOJAYKTOM JKM3HEAEATeIbHOCTH pacTenuil. (CornacHo
HEJIaBHEH OIICHKE aMEpHKAaHCKOTO CIelMAMCTa MO0 IUIaHeTHOM actpoHoMum Carana,
XI3Hb Ha 3emJie Bo3Hukia 4.0-4.4 mupa. neT Hazan.

MexaHu3M YCJIOXKHEHHSI CTPOCHHsS OPraHWueCKHMX BEIIECTB M TOSBICHHE Y HUX
CBOWCTB, MPUCYIIMX >KMBOMY BEILIECTBY, B HACTOSIIIEE BpeMs €IlI€ HEeI0CTaTOYHO U3YYEH,
XOTS B TIOCTIEHEE BpeMs HaOMOAArOTCsl OOJbINKE yCrieXu B 3ToM obmactu Ouonorun. Ho
yXKe ceilyac sICHO, YTO MOJIOOHBIE MPOLIECCHI JJISTCS B TEYEHHE MWUIMAPIOB JIET.

JIrobass  CKOJIb  YrOJHO  CIIOKHAas KOMOWHAIMS ~ aMUHOKHCIOT W JPYTHX
OPraHM4ECKUX COEIMHEHMH - OTO €€ He JKMBOW OpraHmM. MOKHO, KOHEYHO,
NPEITIOJIOKUTh, YTO TPH KaKWX-TO HCKIFOUMTENILHBIX OOCTOSITEIbCTBAX TJE-TO Ha 3eMile
BO3HMKIAa Hekas ‘mpa/lHK”, xotopas u mociyxwia HadalioM BceMy XHMBOMY. Bpsn mm,
OJIHAKO, 3TO Tak, eciu runoretndeckas “mpa/I[HK” Obia BrmosiHe mogo0Ha COBPEMEHHOM.
Hemo B ToM, uto coBpemenHas JIHK cama mo ceGe comepmenHo OecrmomorniHa. Ona
MOKET (YHKIMOHUPOBATH TOJILKO MpPU HMUMK OeskoB-(hepMeHToB. Jlymarb, 4TO 4YHCTO
ClydaiiHo, TyTEéM ‘TepeTpsAxXuBaHus” OTACIbHBIX OEJIKOB - MHOTOATOMHBIX MOJICKYIL,
MOIJIa BO3HUKHYTh Takas CJOXHeHmas wammvHa, Kak ‘“‘mpa/lHK” u Hyx#bll 10 eé
(YHKIMOHUPOBAHUST KOMIUIEKC OENKOB-(EPMEHTOB - OTO 3HAUYUT BEPUTH B uUyjeca.
Opnako MoOXxHO mpennoyioxurs, 4to MmoJiekynsl JIHK u PHK mnpomsounm ot Gonee
NPUMHUTUBHO W MOJIEKYJIBI.

Jns o0pa3oBaBIIMXCS HA IUIAHETE€ TMEPBHIX MPUMUTHUBHBIX JKUBBIX OPraHM3MOB
BBICOKHE [I03bl paualiid MOTYT TPEJCTaBIATh CMEPTEIbHYI0 OIACHOCTh, TaK Kak
MyTalud OyayT MPOUWCXOAHWTh TaK OBICTPO, YTO ECTECTBEHHBI OTOOpP HE TMOCTEeT 3a
HUMM.

3acimykrBaeT BHUMaHus emI€é Takol BOMPOC: TOYEMY KUW3Hb Ha 3eMiie He
BO3HMKAET M3 HEKMBOI'O BellecTBa B Hamie BpeMsi ? OOBSCHUTH 3TO MOXHO TOJIBKO TEM,
YTO paHee BO3HUKINAS JKM3Hb HE JacT BO3MOXHOCTh HOBOMY 3apO’KICHUIO IKU3HH.
MukpoopranusMbl U BHUPYChl OYKBAIBHO CBHEAST YK€ IIEpBbIE POCTKH HOBOW IKU3HU.
Henp3si MOMHOCTBIO HCKIMIOYATh W BO3MOJXKHOCTH TOTO, UTO JKM3Hb Ha 3eMJie BO3HHUKIA
CITy4YaiHoO.

CymectByeT emi€é OJaHO OOCTOSATEIBCTBO, HA KOTOPOE, MOXET OBITh, CTOWT
00paTuTh BHMMaHHWE. XOPOIIO W3BECTHO, YTO BCE ‘SKMBBIC” OEIKH COCTOST W3 22
AMHUHOKHCJIOT, MEXIy TeM KaK BCEro aMHHOKUCJIOT m3BecTHO cBbime 100. He coBcem
MOHATHO, Y€M OJTU KHUCIOTHl OTIMYAIOTCS OT OCTAIbHBIX CBOMX ‘‘coOparbeB”. Her mm
KaKoW-HUOY[b TIIyOOKOM CBSI3M MEXIY HPOUCXOKAEHUEM JKI3HU U 3TUM YJIHUBUTEJIbHBIM
SBJICHUEM ?

Hamo oTmeTturs, 4TO IEHTpanbHas mnpobiieMa BO3HMKHOBEHHWS >KM3HM Ha 3emiie -
00bsSCHEHHE KAaYE€CTBEHHOTO CKauka OT “HEKMBOTO” K ‘“KMBOoMY”’ - BcE emié jaajeka oT
scHOoCcTH. HenmapoM oJuH M3 OCHOBOTIOJIO)KHMKOB COBPEMEHHOM MOJICKYIISIPHOW OHMOIOTHH
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npodeccop Kpuk Ha BropakanckoMm cuMmmo3uyme 1o TpoOJieMe BHE3E€MHBIX HMBIIIM3AIMIA
B ceHrsiope 1971 roma ckazam:  “Mbl He BHAMM MyTH OT TEPBUYHOTO OyIhbOHA [0
€CTECTBEHHOTO0 O0TOOpa. MOJKHO TPWITH K BBIBOJY, YTO TMPOMCXOXKIICHUE KM3HU - YYIO,
HO 3TO CBHUJIETEJIbCTBYET TOJIHKO O HAIlIEM HE3HAHUU .

BomHyronmii Bonpoc O KM3HM Ha JAPYruX IUIAHETAX 3aHUMAET yMbl aCTPOHOMOB
BOT Y€ HECKOJBbKO CTOJIETUHA. BO3MOKHOCTh CaMOT0 CYIIECTBOBAHMS IUIAHETHBIX CHCTEM
y APYruX 3BE€3J TOJBKO CEMYAC CTAHOBUTCS MNMPEAMETOM HAYYHBIX UCCIICNOBaHW. Panblie
)K€ BOMPOC O JKM3HM HA JPYyruX IUIaHeTaX ObLT O00JaCThI0 YHUCTO YMO3PHUTEIIHHBIX
3akmoueHnil.  Mexny tem Mape, Benepa u apyrue miaHeTbl COJTHEUHOM CUCTEMBI YXKe
JaBHO M3BECTHbl Kak HECaMOCBETsIIMEeCs TBEPAbIE HEOECHblE Tea, OKpYXKEHHbIE
arMocdepamu. J[aBHO cTano SICHO, 9TO B OONIMX YepTaX OHU HAMOMHHAIOT 3EMJIIO, a €CIU
TaK, No4YeMy Obl Ha HUX HEe OBIThb >KU3HU, JaXEe BbICOKOOPraHM3OBAHHOH, M, KTO 3HAET,
pa3yMHOH ?

OCHOBHBIMHU aTOMaMH, BXOJSILIMMH B COCTAB T€X MOJIEKYISIPHBIX KOMIUIEKCOB, M3
KOTOPBIX 00pa3oBajOCh KMBOE BEIIECTBO, SBISIIOTCS BOJOPOJ, KHCIOPOJ, a30T U
ymepon. Ponp mocnenHero ocoOeHHO BakHA. YIIEPOJ - YEThIPEXBAJICHTHBINA 3JI€MEHT.
[loATOMy TOJBKO yIIEpOAHbIE COCJAMHEHUS TMPUBOAST K OOPa30BaHMIO JIJIMHHBIX
MOJICKYIISIPHBIX LieTiel ¢ OOrarbiIMM M M3MEHYMBBIMU OOKOBBIMH OTBETBICHUSIMU. VIMEHHO
K TakOMY THUIy TPHUHAJIC)KAT pa3JIMdHbIe OCJKOBBIE MOJIEKYIbl. YacTo 3aMeHHUTesIeM
yIliepojia Ha3bIBalOT KpeMHWd. KpemHmii moBosbHO oOmieH B kocmoce. B armocdepax
3BE3/] €ro cojepKaHue Jb B 5-6 pa3 MeHblle, YeM yIIepoda, TO €CTh JOCTATOYHO
BEJIMKO. Bpsia 5, oJlHaKo, KpeMHMII MOJKET MIpaTh pOJib “KpacyrojbHOTO KaMHsA KUZHU.
[Io HExOTOpHIM MpPUYMHAM €ro COEJUHEHWS] HE MOTYT OOecHeyuTb Takoe O0oJblIoe
pazHoOOpa3ue OOKOBBIX OTBETBICHMHA B CJOXKHBIX MOJICKYISIPHBIX IIETIOYKaX, Kak
yIIepoaHble coeauHeHuss. Mexay TeM O0orarcTBO M CJIOXKHOCTh TakKMX OOKOBBIX
OTBETBJICHMA WMMEHHO W O0OECMeYMBacT OTPOMHOE pPa3HOOOpa3We CBOWCTB OEIKOBBIX
COCJIMHEHM, a Takke HCKIounTenbHyto ‘uHpopmaruBHocTh” JHK, uto coBeprieHHO
HEOOX0IUMO JIJIsl BOSHUKHOBEHUSI M Pa3BHUTHS HKU3HU.

Baxknenum ycioBHEM I 3apOKICHUS JKW3HU HA IUIAHETE SIBJIICTCS HAIMYKEC HA
e€ TOBEPXHOCTU JOCTATOYHO OoJbIIOro KosimdecTtBa xuako Cpenbl. B Takoit cpene
HAXOJSTCA B PAaCTBOPEHHOM COCTOSIHMM OPraHUYECKHUE COEJIMHEHUS U MOTYT CO3/aBaThCs
OJlaronpusiTHble yCJIOBWSI JUIi CHHTE3a HAa MX OCHOBE CJIOXKHBIX MOJIEKYIISIPHBIX
KoMIUIeKcOoB. Kpome Toro, >kumkas cpeaa HeoOXoauMa TOJBKO YTO BO3HUKIIMM JKUBBIM
opraHm3MaMm JUJIsl  3allUuThl  OT TyOWUTENIbHOrO  BO3JEHUCTBUA  YIbTpadHoIETOBOTO
BIIy4YeHUs, KOTOPOE€ HA HAaYaIbHOM OJTale »JBOJIOIMU IUIAHETBI MOXKET CBOOOHO
MPOHUKATh 10 €€ OBEPXHOCTH.

MoO>KHO OKHJaTh, YTO TAKOM >KUIKOM OO0OJOYKOM MOKET OBITh TOJBKO BOJA U
KUIKAA aMMMaKk, MHOTHE COEJIMHEHM KOTOpPOTO, KCTaTh, IO CBOEM CTpPYKType
AQHAJIOTUYHBl OPraHMueCKUM COCIMHEHMSIM, OJjarojaps 4YeMy B HACTOsIIee Bpems
paccMaTpuBacTC  BO3MOXHOCTh  BO3HMKHOBEHMSI JKM3HM HAa AaMMHUAYHOM OCHOBE.
O0OpazoBaHue JKMIKOTO aMMuaka TpeOyeT CpaBHUTEIBHO HM3KOM  TEMIIEPaTypbl
MOBEPXHOCTU IUIaHETHl. BooOIe 3HaueHWe TeMrepaTypbl NEPBOHAYATBHOW IUIAHETHI JJIS
BO3HMKHOBEHMS] Ha HEW >KM3HM BechbMa BeJMKO. Ecim TeMmepaTypa AOCTATOYHO BBICOKA,
Hanpumep Beime 100°C, a naBnenue atMocdepbl HE OUYCHb BEJIMKO, HAa €€ TOBEPXHOCTHU
HE MOJXXET 00pa3oBaTbCs BOJASHAaI 000J0YKa, HE TOBOpS YK 00 ammuadHoil. B Takmx
YCJIOBUSAX TOBOPUTH O BO3MO>KHOCTH BO3HUKHOBEHMS! KM3HM HA IUIAHETE HE MPUXOJIUTCS.

Hcxonst w3 cKa3aHHOTO, Mbl MOEM OXWIaTh, YTO YCJOBHUS ISl BO3HHMKHOBEHHUS B
OTHAIEHHOM TPONUIOM JXK3HM Ha Mapce u Benepe Momm ObiTh, BOOOIIE TOBOPS,
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OmaronpusaTHEIMHU. JKunkoir 000J7104KOM MoOIIa OBITh TOJBKO BOJA, @ HE aMMHaK, 4YTO
cienyeT W3 aHauM3a (M3MYECKUX YCJIOBHH HA 3THX IUIAHETaX B 3MOXY HMX (DOPMHUPOBAHMS.
B Hactosiiiee BpeMs 3TH IUIAHEThI JOCTATOYHO XOPOIIO M3YYEHbI, U HUYTO HE YKa3bIBacT
Ha TPUCYTCTBUE JaKe MPOCTEHIUX (HOpPM KM3HHM HU HA OJHOW W3 IUIAHET COJHEYHOU
CHCTEMBI, HE TOBOpS YK€ O pa3yMHOW X3HU. OJHAKO TMOJIydWTh SIBHBIE YyKa3aHWs Ha
HAIMYME >KU3HA HA TOW WIM WHOW TUIAaHETe TMyTEM acCTPOHOMHYECKHX HAOJIONCHHHA OYeHb
TPyIHO, OCOOEHHO €ClIi peyb HWIeT O IUIaHeTe B JAPYyroil 3BE3mHON cucteme. [laxe B
camble MOIIHbIE TEJNECKONbl MpH Haubojee OJAarompusATHBIX YCJIOBUSAX HAOMIOACHUS
pa3Mepsl IeTalel, el pa3ImiuMbIX Ha NoBepxHOCcTH Mapca, paBabl 100 k.

Kuzup Ha KakoW-HMOyAb TIUIaHETE JIOJDKHA TIPOJIEJIaTh OTPOMHYIO SBOJIIOIMIO,
Opekne 4YeM CTaTh pasyMHOW. JIBKymias cuia 53TOM SBOMIOLMM - CIHOCOOHOCTD
OpraHMm3MOB K MYTalliIM U €CTECTBEHHBbIH 0TOOp. B mporecce Takoit 3BoMOIMH
opraHmMbl Bc€ Oosiee M Oosiee YCIOKHSIOTCS, a MX YacTH - CIELHAIM3UPYIOTCS.
VYenoxHeHne wuAET Kak B KAaY€CTBEHHOM, TaK M B KOJMYECTBEHHOM HAlpaBJICHHN.
Hanpumep y depBs mmeercss Bcero okojio 1000 HepBHBIX KJIETOK, a y 4YeJIOBEKa OKOJIO
necsITH MWUIMApAoB. Pa3BuTue HEpBHOM CHUCTEMBI CYIIECTBEHHO  YBEJIMYMBACT
CIOCOOHOCTH  OpraHM3MOB K  ajanraiyy, WX IUIACTHYHOCTh. JTH  CBOICTBa
BBICOKOPA3BUTBIX OpraHM3MOB SIBJIAIOTCS HEO0O0X0TUMBIMHU, HO, KOHEYHO,
HEJIOCTaTOYHBIMU [l BO3HUKHOBEHMs pasyma. [locineaHuii MOXKHO OIpEAENTh Kak
aJalTalMi0 OPraHM3MOB UL MX CJIOKHOTO COLMAIbHOIO TOBeACHMsA. BO3HMKHOBEHHE
pasyma JOJDKHO OBITh TECHEHMIIMM O00pa3oM CBS3aHO C KOPEHHBIM YIIy4YIlIEHHEM H
YCOBEPILIEHCTBOBAHIEM CTIOCOO0B 00MeHa HMHpOpMAIMEN MEXIy OTIAEIbHBIMH OCOOSMU.
[TosToMy A1 MCTOpUM BO3HMKHOBEHMS PA3yMHOM KM3HM Ha 3€MJI€ BO3HHKHOBEHUE
A3bIKa MMEJIO pellaroliee 3HadeHue. Mo>keM JM MBI, OJHAKO, TaKOW IMpOIECC CYUTaTh
YHUBEPCAJILHBIM [IJIs1 ABOJIIOLMM KM3HM BO BceX yrojkax Bcenmennoit ? Ckopee Bcero -
Her ! Benp B TpuHIMIE TpH COBEPIICHHO JAPYTHX YCJIOBHS CpEACTBOM OOMEHa
uHpopMaImel Mexay 0coO0SIMH MOIIH OBl CTaTh HE MPOJOJIbHBIE KOJeOaHus arMocdepsl
(wm rugpocdepsl), B KOTOPOH KUBYT 3TH OCOOH, a HEYTO COBepiIeHHO apyroe. [louemy
Obl He TpeacTaBUTh cebe cmocod oOMena wuHQOpPMalHiel, OCHOBaHHBIA HE Ha
aKycTHaeckux 3¢ deKrax, a, CKaxeM, Ha ONTHMYECKUX WM MarHuTHeIXx ? WM BooOIIe - Tak
M YK 00s3aTesbHO, YTOOBI JKM3Hb HA KakOW-HUOYIh IUIAHETE B Mpoliecce €€ SBOJIOLMHI
cTajia pa3ymHOU ?

Mexny Tem 3Ta TeMa C He3alaMsATHBIX BPEMEH BOJIHOBAJIA YEJIOBEYECTBO. [0BOps
0 JKM3HM BO BceneHHOW, Bcerga, NpeXAe BCETO, MMEIM B BUAY Pa3yMHYHO KH3Hb.
OnuvHOoKM 1M Mbl B Oe€3rpaHMuHbIX NpocTopax Kocmoca ? dunocopsl U yuéHble C
AQHTMYHBIX BpeMEH Bcerna ObUM yOEXIeHbl, YTO MMEETCS MHOXKECTBO MHUpOB, TIe
CYIIECTBYET pa3yMHasi >X3Hb. HUKakux HaydHO OOOCHOBAHHBIX APryMEHTOB B TOJIb3Y
3TOr0 YTBEPXKICHUS HE TMPUBOAWIOCH. PacCyxaeHus, IO CYIIECTBY, BEIUCh IO
CIeayIoLel cxeme: ecyu Ha 3emule - 0JHOM m3 miaHeT CoJIHEUHOM CUCTEMBI €CTh JKU3Hb,
TO TIoYeMy OBl €il He OBITh HA APYIHX IUIAHETax ? DTOT METOJ PACCYXKICHHS, €CIIU €ro
JIOTUMECKHU pa3BUBaTh, HE TaK yX IUIoX. [ BooOmie ctpamiHo cebe Mpe/cTaBUTh, UTO M3
10 - 10%° mmaserHsIX cucTeM BO BcenleHHOW, B o6uactu paauycoM B JIECSITOK
MWUIMAPJOB CBETOBBIX JIET Pa3yM CYILECTBYET TOJIbKO HA HAllled KPOXOTHOM IUIAHETKE...
Ho wmoxetr ObITh, pasyMHas >KM3Hb - 4Ype3BBIUAWHO pelakoe sBieHHE. MOXKET OBITh,
HampuMep, 4YTO Hallla IUIaHeTa Kak OOWTeNlb pasyMHOW KU3HM €IMHCTBEHHAs B
lanakTuke, mpuueM Jaleko HE BO BCEX TallaKTHKAaX HMMEETCS pasyMHas X U3Hb. MOXKHO
JM, BOOOIE, CYWTaTh PadOThI O Pa3yMHOM XM3HM BO BceneHHOU HaydHbIMU BeposTHo,
BCE-Taky, TPH COBPEMEHHOM YpPOBHE pa3BUTHS TEXHUKHM MOJXKHO, W HEOOXOJUMO
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3aHUMAThCSl JTOM MPOOJIEeMOM yke ceidac, TeM O0oJjiee OHa MOJKET BJAPYr OKa3aThCA
Ype3BbIYAWHO BAXXHOW JJIS1 Pa3BUTUS LIMBWIM3AIIUHU. ..

OO0HapyxeHHe JHO00W JKM3HM, OCOOCHHO Pa3yMHOM TMPEICTAaBISIET MOIVIO OBl
UMETh OrpoMHO€ 3HadeHue. IlosTomMy yXe [aBHO NpPEANPHHUMAIOTCS  TOIBITKU
0OHapyXWUThb M YCTAaHOBUTh KOHTakT C ApyruMu mBwnpammsasMd. B 1974 rony B CHIA
Obuta 3amylieHa aBToMarMyeckas MexkiiaHeTHas ctaHims “Tlumonep-10”. Heckonbko neT
CIyCTS OHAa TOKHHYIa TMpeAeibl COJHEYHON CHCTEMBI, BBIMOJHUB PA3JIMYHbIC HAydHBIE
3a1aHus. EcTh HMUTOXKHO Manasi BEpOATHOCTb TOTO, YTO KOTAA-HUOY/b, Y€pe3 MHOTHE
MWUIMAPJLl JIET, HEBEJOMBIE HAM BBICOKO IMBWIM30BAaHHbIC HHOIUIAHETHBIC CYIIECTBA
oOHapyxat ‘TInonep-10" u BCTpeTAT €ro Kak MOCJAHIA YYyXOro, HEBEJOMOIr0 HaMm, MHpA.
Ha s1oT ciy4ail BHyTpH CTaHLMM 3aJ0’KEHA CTalbHas IUIACTMHKA C BBITPABUPAaHHBIMM Ha
HEll PHCYHKOM W CHUMBOJIAaMH, KOTOpbIE JAlOT MUHAMAIbHYI0 HHPOpMAIMIO O Halleu
3eMHOHM IMBWIM3AIMU. DTO M300pa’keHHE COCTABJICHO TakUM 0Opa3oM, YTOObI pa3yMHbIE
CYLIECTBa, HAUIEAIINE €ro, CMOIIM ONPEAE/UTh TMOJIOKEHUE COJIHEUHON CHCTEMBI B
Hamedd [amakTuke, goragaiuch Obl O HAaeM BUIE U, BO3MOXHO, HamepeHwsix. Ho
KOHEYHO BHE3E€MHas LMBWIM3ALMS MMEET ropasfo OoJjblle IIaHCOB OOHApYKMTh HAC Ha
3emie, yeM Haitu ‘Tlronep-10.

Bonpoc 0 BO3MOXHOCTH CBSI3M C JPYTMMHM MHUpaMHU BIIEPBbIE aHAIM3HPOBAJICS
Kokkomn wu Moppucom B 1959 roay. OHu mnpunum K BbBIBOJY 4YTO HamboJjiee
€CTECTBEHHbI U TMPAKTMHMECKU OCYIIECTBUMBIA KaHAl CBA3M MEXKIYy KaKUMH-HHOYIb
IVBWIM3AIMSIMY,  Pa3/IeJIEHHBIMU  MEX3BE3JIHBIMU  PAaCCTOSIHWSIMH,  MOJXET  OBITh
YCTaHOBJIEH C IMOMOINBID 3JIEKTPOMArHUTHBIX BOJIH. OUEBHIHOE MPEUMYILECTBO TAKOTO
THIIA CBS3U - PACNPOCTPAHEHWE CUTHAIA C MaKCUMalbHO BO3MOXKHOM B TpUpOJIE
CKOPOCTbIO, pAaBHOM CKOPOCTM  paclpOCTPAaHEHWs  NIEKTPOMATHWTHBIX  BOJH, U
KOHIICHTpAIsI SHEPruM B Tpejielax CpPaBHUTENLHO HEOOJbIIMX TEJECHbIX YIVIOB 0e3
CKOJIbKO-HUOY/Ib 3HAYUTENILHOTO paccesiHUs. [JIaBHBIMM HEeJIO0CTaTKaMU TaKoro MeEToza
ABISIIOTCSL  MaJieHbKasg MOIIHOCTh TPUHMMAEMOTO CHUTHaJda U CHIbHBIE TIOMEXH,
BO3HHUKAIOIIIME M3-3a OTPOMHBIX PACCTOSIHMI M KOCMHUUYECKUX m3iydeHuil. Cama mpupoja
MOJICKAa3bIBaET HaM, YTO TMEpeaadd JOJDKHBI WITH Ha JIMHE BOJHBI 21 caHTMMeTp (AsmHa
BOJIHBI MBJIy4€HUS CBOOOJHOTO BOJOPOJA), MPU ATOM TMOTEPU SHEPrUM CHUTHAJIA OyIyT
MHUHUMAQIbHBL, & BEPOSTHOCTh TMPHUEMA CUTHAJIA BHE3EMHOM IMBWIM3ALMEN TOPA3I0
OoJibllle, YeM Ha CIy4allHO B3ATOW JJIMHE BOJIHBL. BeposiTHe# BCero, 4Tto M OXKUIATh
CUTHAJIOB M3 KOCMOCA MbI JJOJDKHBI Ha TOM-e BOJIHE.

Ho pomyctum, 4To MBI OOHapyKWIM KaKOW-TO CTpPaHHBIM CHUTHalI. Temepb MBI
JNOJDKHBl TIEPENTH K CJIEAYIOIIEMY, JOBOJBHO BaxXHOMY Bompocy. Kak pacno3Hars
HCKYCCTBEHHYIO Tpupoay curHaia ? Ckopee BCEro OH JOJDKEH OBITh MOJYIMPOBAaH, TO
€CTh €ro MOIIHOCTb CO BPEMEHEM JOJDKHA PEeryisipHO MeHATbcs. Ha mepBbIX mopax oH
JOJDKEH, MO BHIMMOMY, OBITH JOCTAaTOYHO NpocThIM. Ilocnme Toro kak curHan OyaeT
OpUHAT (€CiM, KOHEYHO, 3TO CIIyYUThCS), MEXIy LMBWIM3ALMSAMU OyIeT YCTaHOBJICHA
JBYXCTOPOHHSISI PaJMOCBSI3b, W TOTNA MOXHO HaYMHaTh OOMeH O0ojee CIO0XKHOU
uHpopmaimeil. KoHeuHo He cielnyeT npu 3TOM 3a0bIBaTh, YTO OTBETHI MOTYT IPU 3TOM
OBITh TOJTy4€Hbl HE paHee, YeM 4Yepe3 HECKOJBbKO JIECSTKOB WIM Jaxe coTeH JeT. O Hako
UCKIIIOUUTENIbHAsE BAXXHOCTh W IEHHOCTh TaKuUX [E€PEeroBOPOB OE€3yCIOBHO JOJDKHA
KOMIIEHCUPOBATh WX MEIJICHHOCTb.

Panuonabmonennss 3a HECKOJIbKMMU OJIKaWIIMMK 3BE3JJaMHU YK€ HECKOJBKO pa3
NpOBOJWINCH B paMKax KpymHoro mpoekta ‘OM3A” B 1960 roay u mpu MOMOIIH
Teneckorna HarmonanbHOUM pannoactpoHommdeckoit madoparopun CIHA B 1971 rony.
PazpaGoTano 0oJibIIO€ KOJMYECTBO JOPOTHX IPOEKTOB YCTAHOBJICHHS KOHTAKTOB C
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JIPYTUMU TMBWIM3AIMSIMY, HO OHHM He (MHAHCHPYIOTCS, a PEaTbHBIX HAOJIONECHUM TOKa
NPOBOJIWIOCH OYE€Hb MAJIO.

HecMoTpss Ha oO4YeBUIHBIE MPEUMYIIECTBA KOCMHYECKOM pagUOCBSI3H, Mbl HE
JIOJDKHBI  YIyCKaThb M3 BWIY M JApPYrUe THIBI CBSI3M, TaK KaK 3apaHee Helb3sl CKa3aTb C
KaKMMH CUIHAJIaMH MBI MOKEM HMEThH J1eJi0. Bo mepBhIX 3TO ONTUuecKas CBs3b, IIABHBIN
HEJIOCTATOK KOTOPOil - O4eHb cialblif ypOBEHb CUTHANA, BeJb HECMOTpPS HA TO, YTO YTOJ
pacxoXJIeHuss CBETOBOIO Iydyka yaaloch pgoBectd a0 10 8 pan., WIMpUHA €ro Ha
pacCTOSsHUM HECKOJIbKMX CBETOBBIX JIET OyaeT orpoMHoil. Taikke CBSI3b MOXKET
OCYIIECTBISTHCA B TMOMOIIbIO aBTOMAaTWUECKHX 30HAOB. [lo BMOJIHE MNOHATHBIM
NpUYMHAM 3TOT BHJ CBSI3U 3€MJISIHAM IOKA HEJOCTYNEH, U HE CTAHET JAOCTYIHBIM JIaXe C
HAayaJIOM UCIIOJIb30BaHUs YIPABIIEMBIX TEepMOSACpHbIX peakiwil. Ilpu 3amycke Takoro
30HAA Mbl OBl CTOJIKHYIIUCh C OrPOMHBIM KOJMYECTBOM IMPOOJIEM, €CIM JaXe CUUTAaTh
BpeMs ero nojéra k uesm npuemiemMbiM. K tomy e Ha pacctostHun MmeHee 100 cBeTOBBIX
JeT OT COJHEeYHOW cuctembl yxe umeercs Oonee 50000 3BE3n. Ha kakyro w3 Hux
noceUIaTh 30HAT ?

Takum 00pa3oM YCTaHOBJICHHE MPSIMOTO KOHTaKTa C BHE3EMHOW LMBWIM3ALMEH C
HaIlle CTOPOHBI NMOKa HEBO3MOXKHO. HOo MOeT OBITh HAM CTOWT TOJIBKO TIOJ0XKIaTh ? BoT
3lIeCh Helb3s HE YNOMSHyTb 00 oueHb akTyanbHo mpobOreme HJIO na 3ewmie.
Pazmmunbix cityyaeB “HalOitofeHUs” MHOIUIAHETSIH M MX AKTUBHOCTH YK€ 3aMEUEHO Tak
MHOTO, YTO HM B KOEM CIIy4yae HEJb3sl OJHO3HAYHO ONPOBEPrarh BCE ATU JaHHbIE. MOKHO
TOJIbKO CKa3aTh YTO MHOTHE M3 HHX, KaK OKa3bIBaJIOCh CO BPEMEHEM, SIBJSUIMCH BBIIYMKON
WK clie/icTBUeM ounoku. Ho 3To yxe TeMa Jpyrux HcclieJ0BaHHil

Ecim rme-to B kocMoce OymeT oOHapykeHa Kakasi-To ¢GopMa JKU3HH WIH
IMBWIM3AIMS , TO Mbl COBEpPIICHHO, JdaXe MNpUONMBUTENIbHO, HEe MoXkeM cele
NpPEe/ICTaBUTh, Kak OyAyT BBIVIAAETh €€ NPeJCTaBUTENIM U Kak OHU OTpearupyroT Ha
KOHTaKT C HaMu. A BIpYr 3Ta peakuysi OyAeT, ¢ Halleld TOYKH 3pEHUs, OTPHUIATEIILHOM.
Torma Xopomio €ciM ypOBEHb pPa3BHUTHS BHE3EMHBIX CYILIECTB HIke, 4yeM Haml. Ho oH
MOJKET OKa3aThbCs M HEM3MEPUMO BbIle. Takol KOHTakT, MpU HOPMAJIBHOM K HaMm
OTHOIIIEHMM CO CTOPOHBI JPYro¥ IMBIIM3AIMK, TPEACTABISIET HauOOJbIIHMi uHTEpec. Ho
00 ypoBHE pa3BUTHS MHOIUIAHETSIH MOJKHO TOJIKO JOTaAbIBaTbCcsl, a 00 UX CTPOEHHU
HeJb3s CKa3aTh BOOOILE HUYETO.

MHorue yu€Hble NPUACPKUBAIOTCS MHEHUsS, 4YTO IWBWIM3AIMA HE MOXKET
pa3BUBATHCS JalibIlle OMPEAEIEHHOTO TMpejeia, a MOTOM OHa JHOO morudaet, JmOO
Oosbiie He pa3BuBacTcs. Hampumep Hemerkwii acTpoHOM (oH XOpHEp Ha3Bal IIECTh
OPUYMH, MO0 €r0 MHEHUIO CIOCOOHBIX OTrPaHMYUTh JUIMTEJIBHOCTb CYIIECTBOBAHMUS
TEXHMYECKU PA3BUTOMN IMBWIM3ALWU:

1) nonHOE€ YHMUTO)KEHHME BCSIKOW JKM3HU Ha IUIAHETE;

2) YHHYTOXEHHE TOJIbKO BBHICOKOOPraHM30BaHHBIX CYIIECTB;

3) ¢m3Myeckoe WM TyXOBHOE BBIPOKACHUE M BHIMUPAHUE;

4) moTepsi MHTEpeca K HayKe U TEXHUKE;

5) HEJIOCTATOK SHEPrHM JIJIsl Pa3BUTHSL OY€Hb BHICOKOPA3BUTOMW IMBWIM3AIINY;

6) BpeMsl ’KU3HU HEOTPaHMYEHHO BEJIUKO;

[locnennol0 BO3MOXXHOCTh (POH XOpHEpP CUHMTAET COBEPIICHHO HEBEPOSTHOM.
Jlanee, OH CUMTAET, UTO BO BTOPOM U TPETHEM CIIydasX Ha TOH Ke caMOW IUIAHETE MOXKET
pa3BHUTHCA €1IE€ OJHA IMBWIM3AIMS HA OCHOBE (WIM Ha 0OJIOMKAax) CTapoM, MpUUEéM BpeMs
Takoro ‘Bo300HOBIEHM” OTHOcHTeNbHO HeBesmko. C 5 mo 11 cewrsiops 1971 r B
bropakancko#t  acTpodmsuueckoit oOcepBaropuri B ApPMEHHM COCTOSUIaCh — TiepBas
MeXTyHapoaHass KOH(pEepeHIMs Mo NpoOsieMe BHE3EMHBIX LMBWIM3ALMA M CBSI3M C HUMM.
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Ha xonbepeHIMM NPHCYTCTBOBAIM KOMIETCHTHbIE YUEHBIE, paOOTAIONINE B Pa3IMIHBIX
00JIacTSIX, HWMEIONIMX OTHOIICHHE K paccMarpuBacMON KOMIUIGKCHOW mpobieme,
aCTPOHOMBI, (M3MKH, pPaguOPM3UKH, KUOCPHETHKH, OWOJIOTH, XHMUKH, apXEOJIOTH,
JIMHIBUCTBI, AHTPOTIOJIOTH, HWCTOPUKH, colmojiorn. KondepeHims Oblia opraHm3oBaHa
copmecTHO Akanemueil Hayk CCCP wn HammonansHoii Axkanemumeit Hayk CIIHA c
npuBJIcUCHHEe YYEHBIX W3 Jpyrux cTpaH. Ha koHdepeHIMM aeTanbHO O0O0CYXIaINCh
MHOTHE acCleKThl NpOoOJeMbl BHE3EMHBIX IMBWIM3AIWMA. [logpoOHOMY 0OCYXKIeHHIO ObLIM
TOJIBEPrHYTHl  BOTIPOCHl  MHOYKECTBEHHOCTH IUIAHETHBIX CHCTEM BO  BceleHHOM,
NPOUCXOXKICHUE JKIBHM Ha 3eMJie U BO3MOKHOCTh BO3HHMKHOBEHHS JKI3HM HA JIPYTHX
KOCMHYECKUX OOBEKTaX, BOSHUKHOBEHHE U HBOJIOIMS Pa3yMHOU >KU3HHM, BO3HMKHOBEHHE
U pa3BUTHE TEXHOJOTHYECKOW IMBWIM3AIMK, MPOOJIEMBI TIOUCKOB CUTHAIOB BHE3E€MHBIX
IMBWIM3AIMIA ¥ CJEI0OB HX JAESTENLHOCTH, NMPOOJIEMBI YCTAaHOBICHUS CBSI3M C HUAMH, a
TaKke€ BO3MOJKHBIC TIOCIICACTBUS YCTAHOBICHHUS KOHTAKTOB.
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