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1 TACIIOPT PABOYEN IMPOT'PAMMBI YYEBHOM JUCIHUILTUHbBI

1.1.00mas xapakTepuCcTUKA Yy4eOHOM AN CUUIIUHBI

PaGouas mporpaMma ydeOHOW IUCIMIUIMHBI «ACTPOHOMES» SIBISIETCS YacThIO
OCHOBHOH TmpodeccHoHambHOM 00pa3oBarebHOM NPOrpaMMON B COOTBETCTBHH C
®deepalbHBIM TOCYIAPCTBEHHBIM 00pa30BaTeNibHBIM CTAHAAPTOM CpeIHeTOo (TOJHOTO)
obmero o6pazoBanusi U (elepabHBIM TOCYIApPCTBEHHBIM 00Pa30BaTEeIbHBIM CTAHIAPTOM
cpearero mnpodeccuoHabHOr0 obpazoBanms (manee ®I'OC CIIO) mia crnelmaaTbHOCTH
40.02.01 IlpaBo u opranm3amnmsi COLMAILHOTO OOECTeYe HHS.

1.2 MecTO0 IMCHUIIMHBI B CTPYKTYPe NPOrpaMMbI IOAT0TO BKH CIIEIIHATHCTOB
CpeJHero 3BeHa

VYyeOnas oOmeoOpa3oBareibHas JUCIMIDIMHA ~«ACTPOHOMMS» OTHOCHTCS K
0a30BBIM JTUC LIATUTUHAM o01eo0pazoBarebHO I [IOJITOTOBKHA OCHOBHOM
npodeccroHanbHOM 00pa30BaTEIbHON MPOTPAMMBI.

1.3 Heau u 3a7a4u AUMCUMILIMHBI — TPeOOBAHUN K Pe3yJibTATaM OCBOEHMS
JUCHHUILINHBI

Conepxanve  mporpaMMbl  «ACTPOHOMUS»  HalpaBJI€HO  HAa  JTOCTWKECHUE
CIICAYIOIINX LeJIeu:

— chopMHpOBaTh: LEJIOCTHOE TPEACTABJICHHE O CTPOCHUM U  HBOJIIOLMU
BcenenHoil, oTpaxkaroliee COBPEMEHHYIO AaCTPOHOMMYECKYIO KapTHHY MUpa, Hay4yHOE
MHUpOBO33pEHHUE, TPEICTABICHUE O PA3BUTHE KOCMHYECKOU NESITeIbHOCTU YeJI0OBEYeCTBa,
npejcTaBiaeHde o mecte 3emuid U UenoBeuecTBa BO BeeneHHOIM;

— YMEHUSI CaMOCTOSTENIbHO TMPUMEHATH, TMOMOJHATh U CUCTEMATH3MPOBATH 3HAHWS,
NPUMEHSITh TIOJYyYCHHBIC 3HAHUA JUJI1 OOBSCHEHWS SIBJICHHH OKpPY)KAlOIIETO MHUpa, B
npodeCCUOHAILHOM ~ JICATEIbHOCTH W TIOBCEJHEBHOW JKM3HM JUII  OOecredYeHus
0€30MacHOCTH  JKU3HEJESTENIbHOCTH,  IPAaMOTHOTO  HCTOJIb30BaHUMS  COBPEMEHHBIX
TEXHOJIOTHA, OXpPaHbl 3/10POBbs, OKPYKAIOLIEH CpPEbI.

OcBoenrie  00OmeoOpa3oBaTeibHOM ~ y4eOHOM  NUCHMIUTMHBI  «ACTPOHOMUS»
npeArnoyiaracT HaMuue Yy OOydaloIMXCs 3HAHWM W YMEHMH TMOJYYEeHHBIX IO
00pa3oBaTeIbHOM TPOTpaMME OCHOBHOTO OOIIEro oOpa3oBaHus.

OcBoenne conepxanue yueoHoit mucimmmael bJ[.07 ActpoHoMmusi oOecredmBaeT
JOCTIKCHUE CTYACHTAMU CJICYIOIINX PEe3YJbTaToB:

JUYHOCIMHBIX

— YyBCTBO TOPAOCTH M YBAKEHHA K HCTOPUM U JOCTWKEHHSIM OTEYECTBEHHOM
ACTPOHOMHUYECKOM HAyKUY;

— TOTOBHOCTh K TPOJOJDKEHHIO OOpa3OBaHMs U TMOBBIIICHUS KBAIM(UKAIMH B H3-
OpanHO¥W  mpodecCHOHATbHOM  JEATEILHOCTH W OOBEKTHBHOE  OCO3HAHHE  POJIH
ACTPOHOMHUYECKUX KOMIETEHIMU B 3TOM;

— YMEHHME WHCIOJIb30BaTh JOCTIDKCHUSI COBPEMEHHOM aCTPOHOMHWYECKOW HAyKu W
TEXHOJIOTHI MJI1 TIOBBIIICHHS COOCTBEHHOTO HHTEJUICKTYaJbHOTO Ppa3BUTUS B BBIOPAHHOU
npoecCcHoHATbHOM J1€SITeNIbHOCTHY;

— YMEHHE CaMOCTOSTEIHHO NOOBIBaTh HOBBIE JJIsi CeOsl aCTPOHOMHUYECKHE 3HAHUSA,
UCTIOJIB3YS JIJISl ATOTO JOCTYIHBIE MCTOYHHKU HH(POPMAIUY;

— YMEHHE BBICTPAaUBATh KOHCTPYKTHBHBIE B3aMMOOTHOLIEHHS B KOMaHIE IO



pelIeHno0 O0IUX 3a1ad;

— yYMEHHE YIpaBIsiTh CBOEH TMO3HABATEIILHOW JAEATEIHHOCTHIO, TPOBOIUTH
CaMOOIICHKY YPOBHS COOCTBEHHOTO MHTEJUIEKTYaJIb HOTO Pa3BUTHS;

MemanpeomMemublLx:

— WCIOJIb30BAaHUE Pa3JIMYHBIX BHAOB MO3HABATENLHOU JESATEIBHOCTH I PEILICHUS
ACTPOHOMHUYECKUX 3a/iad, NPUMEHCHHWE OCHOBHBIX METOJOB TO3HaHWS (HAOIIOmIEeHNS,
OTMCaHMs, M3MEPEHUs, DKCIIEPUMEHTa) ISl M3YUY€HHUS Pa3IMuHbIX CTOPOH OKpYXKAIOIIEH
JICUCTBUTEIIbHOCTH;

— WCIMOJIb30BaHHE OCHOBHBIX HWHTEIUICKTYyaJIbHBIX OTIEpAlMil: MOCTAHOBKU 3aa4u,
dbopmMymupoBaHMsl ~ THIOTE3,  aHaIM3a W CHHTE3a,  CpaBHEHWs,  0000IIeHM,
CHUCTeMAaTW3alliy, BBIIBJICHUA TMPUYMHHO-CIICJCTBEHHBIX CBs3€H, TOWCKA AaHAJOTOB,
dbopMyupoBaHUs BBIBOJAOB I  W3YYEHHS Pa3IMUHbIX CTOPOH AaCTPOHOMMYECKHX
00BEKTOB, SIBJICHUI U TMPOIECCOB, C KOTOPHIMU BO3HHKAET HEOOXOJIMMOCThH CTAIKHBATHCS
B mpodeccuoHabHOUM cdepe;

— YMEHHE TCHEpHUpOBaTh WICH U OMPEACIATH CPEACTBA, HEOOXOJMMBIC ISl KX
peammzanuu,

— YMEHHE WUCIOJIb30BaTh pPa3JIMUHbIE HWCTOYHWKH JUIS TIOJydeHus WH(opMarmm,
OIICHMBATh €€ JJOCTOBEPHOCTD;

— YMEHHE aHATM3UPOBATh W MPEJICTABIATh MH)OPMAIMIO B Pa3IMYHBIX BHIAX;

— yMEHHE MyOJMYHO TPEACTABIATH PE3YyAbTarbl COOCTBEHHOTO HCCJIEIOBAHMS,
BECTU JUCKYCCHHM, [JOCTYIHO M TapMOHMYHO codYeTas coJepxaHue U  (OpMbI
npeicTaBIsieMOol MH(pOpMaInu;

npeoMemHubIX.

— CMBICI  TOHSATHH: aKTUBHOCTh, AacTePOWI, AaCTPOJOTHsS, AacTPOHOMUS,
actpodmuka, armocdepa, OOJUI, BO3MYIIEHHA, BOCXOJ CBETHIA, BpalleHWE HEOECHBIX
Ten, Bceemennas, Bcmbilka, [anakThka, TOPW3OHT, TpaHY/bl, 3aTMEHHE, BHIBI 3BeE3],
30/IMaK, KaJleHIapb, KOCMOTOHUS, KOCMOJIOTHSI, KOCMOHABTUKA, KOCMOC, KOJIbI[d IUIaHET,
KOMETBI, Kparep, KyIbMHHAIWsI, OCHOBHBIC TOYKH, JIMHUM M TUIOCKOCTH HeOecHOU cdepsl,
MarautHas Oyps,

— MertaranakTika, MeTeOp, METEOPUT, METEOPHBIE TEJIO, MNOXKIb, MOTOK, MIeUyHbIN
[Tyte, Mopst u marepuku Ha JlyHe, HeOecHas MeXaHWKa, BWINMOE W PeajbHOE JIBIKCHHUE
HeOCCHBIX TEJI M WX CHCTEeM, oOcepBaropus, OpOuWTa, IUIAHETa, TMOJIIPHOE CHUSHHUE,
npotyOepaHel], CKOIUICHHE, CO3Be3[usi M UX KilaccupuKaiys, COJIHEUHAs KOPOHa,
cojHiecTosine, cocTaB COJHEYHOW CHCTEMBI, TEJECKOIl, TEPMHHATOP, TYMAaHHOCTbD,
dazer Jlynsl, potochepnsie dakensl, xpoMmocdepa, depHas IbIpa, IBOIIOIMS, IKIUITHKA,
A1IpO;

— ompeaeneHue (UBUUECKUX BEIMYWH: acTPOHOMHYECKAas eIWHMIA, ademi,
OJlecKk 3Be3bl, BO3pacT HEOECHOTO Tena, Mapaylakc, MapceK, MEepuoJl, TMepHUrelIuii,
bmBUYecKre XapaKTepUCTUKH IUIAHET W 3Be3J], HMX XWMHYECKHH COCTaB, 3Be3jHas
BEJIMUMHA, PAJMaHT, PaJuyC CBETWIa, KOCMUYECKHE PACCTOSIHUA, CBETHMMOCTh, CBETOBOM
roj, C)kaTue IUIaHEeT, CHHOJWYECKUA U CHUIEePUYECKUN NEepUOJ, COJIHEYHAs aKTHBHOCTb,
COJIHEYHAs TIOCTOSIHHASA, CTIEKTP CBETALMXCS Tead CONHEYHOU CHUCTEMBI;

— CMBICIT paboT U (HOpMYITHUPOBKY 3akoHOB: Apuctotess, [ltomemes, [amnes,
Konepnuka, bpyno, JlomonocoBa, Iepumens, bpare, Kemepa, HproToHa, Apnamca,
lauiest, benononbckoro, bpenumxumna, Crpyse, ['epmmpynra-Paccena, Xab0uma,
Hormnepa, @punmana, DUHIITEHHA;

— WCTIOJIb30BaTh KapTy 3BE3JHOTO HeOa I HaXOXK/IEeHUs KOOpAMHAT CBETWIA,



BBIPOKEHUE pE3YJIbTaThl M3MEPEHU W pacyeToB B €JUHUIIAX MeXmyHapo JHOM
CHUCTEMBI;

NpUBEJICHUE TPUMEPOB MPAKTUIECKOTO HCTOIb30BaHUsS AaCTPOHOMUYECKUX 3HAHUNA
0 HeOECHBIX TeNlax U UX CHUCTEMaX;

— pelIeHHE 3aJa4y Ha MPUMEHEHUE M3YYEHHBIX ACTPOHOMHMYECKUX 3aKOHOB.



2.CTPYKTYPA U COJAEPKAHUE YUEBHOM JUCIHMUILJIAHBI

2.1. O0beM y4yeOHOM TUCHUIIIMHBI U BUAbI Y4eOHOH padoThl

Bun yue6HOl paboThI Obvem uacos

MakcumaJsibHasi yueOHasi Harpy3ka (Bcero) 54
Obs3aTe1bHasi AyINTOPHasi yueOHasl HATPY3Ka (Bcero) 36
B TOM YHCJIE:

3aHATHS JEKIUOHHOTO THIIA 24

MPAKTHICCKUE 3aHSATHS 12

nabopaTopHbIE 3aHATUS
CamocTosiTesibHas padoTa oOyuaronierocsi (Bcero) 18
B TOM 4YHCJIE:

pedepar 8
CaMOCTOSITENIbHAsl BHEAYIUTOpHAs paboTa 6
Koncynomayuu 4
Buo npomesxcymounoit ammecmayuu Nud. 3auer

2.2. CTpykTypa AMCUMILIMHBI:

OcBoenne auctmuiibbl bJ1.07 AcTpoHOMES BKIIIOYAET WM3y4YEHHE CIEAYIOIIMX pa3fesioB

N TCM:

KosmmuecTBo AYIUTOPHBIX YaCcoB

CamocTosiTe/bHasI
IlpakTHuyeckue u
HaumeHoBaHue pasieioB M TeM Bcero | TeopeTuuec koe paGoTa cTyleHTa
ofvaeHIe J1abopaTopHbIe (uac)
) 3aHATHS
Pasnen 1. Beenenue
1.1. Benenue 3 2 1
Paznen 2. IIpaktuueckre OCHOBBI ACTPOHOMHUH
2.1. 3Be3gHoe HEOO0. CrOCOOBI
onpeeNeHus reorpapuueckoit 6 2 2 2
LIAP OThI
2.2. OCHOBBI U3MEPEHUS BpPEMEHHU. 4 9 1 1
BumuMmoe aBrkeHue IUIaHET
Pazpen 3. Crpoenune ConHEUHOU CUCTEMBI
3.1. Pa3BuTHEe TpencTaBICHUHA O
ConHeuHo# cucteme. 3akoHbl Kerepa
— 3aKOHBI JIBIKCHUSI HEOCCHBIX TeJL 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
CouHIze.

Pazgen 5. ComnHile U 3Be3.bI




5.1. VICTOYHUKH 3HEPTHH H
BHyTpeHHee ctpoeHne ColHIa. 3 2 1
CoJHIIE M JKH3HB 3EMJIM.

5.2. PaccTostHUME 10 3BE3I.
[IpocTpaHcTBEeHHBIE CKOPOCTH 3BE3[I. 4 2 1 1
dusnueckas Npupoa 3Be3I.

5.3. Cs13p MexIy QU3HUSCKIMH
XapakTepucTUKamMu 3Be3[. JlBoiiHbIe
3Be3bl. Dusnueckue nepeMeHHEIE,

HOBBIC 1 CBEPXHOBBIC 3BC3bI

Paznen 6. Ctpoenue u 3Bosous Beenennoit

6.1. Hama l"anmaktuka. [pyrue
lNanaktuku. MeTarajakTuka.

5 2 1 2

6.2. TIpoucx0KACHUE U IBOJIFOIHS
3Be3n. [IpoucxokacHue IIaHET. 2 2
JKuzHb 1 pazym Bo BeceneHHOT.

Bcero no nucuunimnHe

54 24 12 18

2.3 TemaTn4eckuii MJIAH U COJIeP:KaHUE Y4eOHBIX 3aHATHI

Haumenosanue CopeprxaHue yu4eOHOTO MaTepuaa, IpakTHIeckue u 1abopaTtopHbIe paboThI, O6Bem
pas3zienoB U TeM caMocTosTeNbHAsS paboTa 00y YarOLIIXCs 4acoB
1 2 3
1. BBenenne
Tema 1.1 Cooepicanue yuednozo mamepuania 2
BBenenue Jlexkuyuu
1. IIpemmet actpoHoMuu. CipykTypa u MacmtaOsl Becenennoit. Habmonenus —
OCHOBa acTpoHOMUHU. Teneckonsl.
Camocmoamenvnas paboma 1
Dcce Ha TeMy «ACTPOHOMUS - IpEBHEHIIAs M3 HAYK).
2. IlpakTHyecKMe OCHOBBI ACTPOHOM HH
Tema 2.1. Cooeprcanue yuebnozo mamepuana 2
3Be3HOEe HeOO. Jexuuu 1. 3Be3anoe He00. HabmoieHNsT HEBOOPYIKEHHBIM Ti1a3oM. CriocoObl
Crioco0b1 ompe/esIeHAS OTIpeieNieHNs TeoTpaGpuuecKoi MHPOTHI.
;el:;[)[r)op:gmlecxon Ilpakmuueckoe 3anamue Nel V3meHeHre Buia 3BE3IHOTO HeOa B TCUCHUE 2
cyTok. Vi3MeHeHue Buaa 3BE3HOTO Heba B TEUCHHE roja
CamocmoamensHnas paboma 2
BBINIOJIHEHUE pedepaToB, MPE3CHTALIUA, COCTABICHHE OTIOPHBIX KOHCIICKTOB.
Tema 2.2. Cooepacanue yuebnozo mamepuana 2
OcHOBBI M3MepeHust Jexyuu
BpeMeHH. Bugumoe 1. OcHOBBI U3MepeHHs BpeMeHd. Bumimoe mBrkenue mianeT. HaOmoneHus
ABIKEHHE TUIAHET HEBOOPYIKCHHBIM IJIa30M.
Ilpaxmuueckoe 3ansamue Ne2 OCHOBBI H3MEPEHUS BPEMCHH. 1
CamocmoamenvHnas paboma
BBINIOJIHEHUE pedepaToB, MPE3eHTALNIT, COCTABICHUE OMOPHBIX KOHCIICKTOB. 1
3. Cipoenne CoJIHEUHOH CHCTEMBI
Tema 3.1. Cooepacanue yuebnozo mamepuana 2
PazBurne Jlexkyuu
npeaCTABJIEHUI 0 1. Pa3Butue mpeactaBienuil o ConHeyHoit cucreme. 3axonsl Kerepa — 3akoHbI
CosHeuHoil cucTeme. JBHOKEeHUsT HeOecHBIX Tesl. O0001eHne U yTouHeHue HpI0TOHOM 3aKOHOB
3akonn1 Kemiepa — Kernepa.
3aKOHBI JBILKEHHS Ilpakmuueckoe 3anamue Ne3 3axousl Kemepa — 3akoHBI IBIDKEHHS HEOECHBIX | 1
HeOeCHBIX TeJl. Tell.
O0o00menne u Camocmoamensnas paboma
yrounenue Hbroronom BBINTOJIHEHUE pedepaToB, MPE3eHTANHNIT, COCTABICHUE OMOPHBIX KOHCIICKTOB. 1

3akoHoB Kemuepa.




HanmeHnoBanme Coneprxanue yaeOHOTO MaTepHaa, MpakTHIecKne u JabopaTtopHbie padoThl, Ob0beM
pazIenoB U TeM camocTosTeNbHas paboTa 00ydJaromuXcs 9acoB
Tema 3.2. Cooepircanue yuebnozo mamepuana 2
Onpenesnenue Jlexyuu
paccTosiHUii 10 TeJ Onpenenenne pacctosnuit 1o ten CosnHeuHoil cuctembl. Cuctema 3emisi-JlyHa.
ConHe4yHO# CHCTEMBI. Ilpaxkmuueckoe 3anamue Ned 2
Cucrema 3emas-Jlyna. Omnpenenenne pacctostuuil 10 Test CONMHEYHOW CHCTEMBI.

Camocmoamenvnas paboma .

BBITIOJIHEHUE pedepaToB, NPE3eHTAIMIA, COCTABICHUE OTIOPHBIX KOHCIIEKTOB. 1
Koucynomayuu 2

4. Ilpupona Tes CosiHEYHOH CHCTEMBI

Tema 4.1. Cooepircanue yuebnozo mamepuana 2
Ipupona JIyHbl. Hexuyuu
Inanetsl. IlianeTsi [Ipupona Jlyusr. [Tnanetst. Ilnanetst 3eMHoO#M rpymnmel. [InaHeThI- TUTaHTHL.
3eMHOIl IpynnblL. ITnyToH
IInaHeThbl- rUraHTHI. Ilpaxkmuueckoe 3anamue Ne5 2
Ilnyron ITnanetst. IInaneTsl 3eMHOU rpynnsl. [l1aHEeTbI- TUTAHTEL..

Camocmosamenvnas paboma

BBITIOJIHEHUE pedepaToB, MPE3CHTAIMA, COCTABICHUE OTIOPHBIX KOHCIIEKTOB. 1
Tema 4.2. Cooeparcanue yuebnozo mamepuana
AcTeponabl. Jlexyuu
MeTteopurbl. KomeTnl n | Actepousl. Meteoputsl. KomeTsl u meteopsl. O6une ceeneHus o CoHile.
meteopbl. Obume Ilpakmuueckoe 3anamue N6 1
ceeenus o Conne. Actepounpl. Meteoputbl. KoMeThl # METCOPHI.

Camocmoamenvhas paboma

BBITIOJIHEHUE pedepaToB, MPE3eHTAIHIA, COCTABICHUE OMOPHBIX KOHCIIEKTOB. 1
Koncynemayuu 2

5. CoaHue u 3Be3/bl

Tema 5.1. Cooepicanue yuednozo mamepuania 2
Hctounuku snepruu u | Jexyuu
BHYTpeHHee CTpOeHHe Uctounnku sHepTuu © BHyTpeHHee ctpoenue Connna. CoJHIE U KU3HB
Coanna. CosHue u 3emum.
KM3HB 3eMuTH. Camocmoamenvhasa paboma 1

BBITIOJIHEHUE pedepaToB, MPE3EHTAIN, COCTABICHHE OMOPHBIX KOHCIIEKTOB.
Tema 5.2. Cooepircanue yuebnozo mamepuana 2
Paccrosinue 10 3Be3. Jlexyuu
IpocTpaHCcTBeHHBIE Paccrostane mo 3Be3n. [IpoctpaHcTBeHHBIE CKOpOCTH 3Be3. Dusudueckast
CKOpPOCTH 3Be3]I. TIPHUPOJIA 3BE3L.
®usuyeckasi MpUpoaa Ilpakxmuueckoe 3anamue Ne'l 1
3Be3. PaccrosiHne no 3Be3n.

Camocmoamenvnas paboma 1

BBITIOJIHEHUE pedepaToB, MPE3eHTAIMIA, COCTABICHUE OTIOPHBIX KOHCIIEKTOB.
Tema 5.3. Cooepacanue yuebno2o mamepuana 2
Ces13b MexAy Htexyuu
pmnueckuMu CBs13b MEXy QU3NICCKHUMH XapaKTePUCTUKAMU 3Be3[l. JIBOWHBIC 3BE3/IbI.
XapaKTe pUCTHUKAM H du3nyeckue nepeMeHHbIe, HOBBIC U CBEPXHOBBIC 3BE3JIbI
3Be31. JIBoiinbie Ilpaxkmuueckoe 3anamue Ne8 1
3Be31bl. D 3HYecKue CBs13b MEXy QU3NICCKUMU XapaKTEPUCTHKAMHU 3BE3I.
NEePEMEHHbIE, HOBbIE U Camocmoamenvnas paboma 2
CBCPXHOBBIC 3BE€3/1bI BBITMIOJIHEHUE pedepaToB, MPE3CHTAIMHA, COCTABICHUE OTMOPHBIX KOHCIIEKTOB.

6. Ctpoenue u 3BomoIMsi Bcenennoii

Cooepicanue yuebnozo mamepuana 2
Tema 6.1. Hexuyuu
Hama TIanakruxa.

Hawa I"anaktuka. Jpyrue 'anaktuku. Meraranaktuka.
Apyrue Tarakruiu. Ilpakmuueckoe 3anamue Ne9 1

MeTarajakTuka.

Hama I'anaxtuka. Jpyrue I'anaktuku. Mertaranaktuka.
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HanmeHnoBanme Coneprxanue yaeOHOTO MaTepHaa, MpakTHIecKne u JabopaTtopHbie padoThl, Ob0beM
pazIenoB U TeM camocTosTeNbHas paboTa 00ydJaromuXcs 4acoB
Camocmoamenvnas paboma 2
BBITIOJIHEHUE pedepaToB, MPE3CHTAIMIA, COCTABICHUE OTIOPHBIX KOHCIIEKTOB.
Tema 6.2. Cooepacanue yuebnozo mamepuana 2
Ipoucxo:xxaenne u Jexuyuu
IBOJIONHUS 3BeE3N. IpoucxoxaeHune u 3BOHOIMS 3Be3/. [IponcxoxaeHue miaHeT. JKU3Hb U pasym
Ipoucxo:xnenue BO Bcenennoil.
niaHeT. 2KuzHbp M pasym
B0 BcesieHHoii.
2.4. Conep:xxaHue pa3/iesioB JUCIHHIIAHBI
2.4.1. 3aHATHA JEeKIHUOHHOI'0 THIIA
No dopma
HaumenoBanue
pasze pasnena CopeprxaHue paszena TEKyILIETO
Ja KOHTPOJIS
1 2 3 4
1. Beenenue
1. Tema 1.1 IIpenmer actpoHOMUM (KynbMUHAIMKU cBeTwI). M3menenue Buma | P Y
Beenenue 3Be3[IHOr0 Heba B TeueHHE roja (PKBATOpUANbHAS CHCTEMa 4YTO
M3ydYaeT AacTPOHOMHS, POJb HAOJIONCHUI B aCTPOHOMHH, CBSI3b
ACTPOHOMHUH C JPYTHUMU HAayKaMH, 3HAYCHUE aCTPOHOMHUH).
2. IlpakTyeckre OCHOBBI ACTPOHOMHU

2. Tema 2.1. 3Be3nmHOoe HEOO (YTO Takoe CO3Be3aue, OCHOBHBIC co3Be3mus). [ PY
3Be3qHoe HeDO. M3meHnenue Buaa 3Be3AHOTO Heba B TeueHHE CyTOK (HeOecHas
Crioco0sl chepa u ee BpallcHHe, TOPHU30OHTANbHAS CHCTEMa KOOPMMHAT,
OTIpeICTICHUS W3MCHCHHE TOPHU30HTAIBHBIX KOOPIMHAT, BHIUMOE TOIUYHOC
reorpaguaeckoit mekenne CoiHna, rogudHoe aBikeHne COJHIIA M BUJ 3BE3THOTO
HIUPOTHI Heba). CrocoOwl ompezeseHnus reorpad@Uueckoid MMUPOThl (BICOTA

IMomoca Mupa W reorpaduyeckas MHPOTa MecTa HaOIONCHUS,
CyTOYHOE JBI)KCHHE 3BE3] Ha pa3HbIX MIHPOTAX, CBI3b MEXKIY
CKIOHGHHEM, 3CHHTHBIM  pPAacCTOSHHEM H  reorpaduueckoit
HIMPOTOR).

3. T OCHOBBI M3MEpPEHUS BpeMeHH (CBsI3b BpeMeHH ¢ reorpadudeckoid | T

ema 2.2. JIOJTOTON, CHCTEMBI CYeTa BPEMEHH, MOHITHE O JICTOCYUCIICHUH).
OCHOBBI U3MEPEHUs
P Bumumoe mBikeHHe IDIaHET (MeTieoOpasHOe IBIDKCHHE IUIaHET,
KOHQUTYpaluy IUIaHET, CUICPUUCCKHEe W CHUHOIMICCKUE TECPHOIBI
JIBIKCHHE TIITAHET
oOparmeHus IIaHeT).
3. Ctpoenne CoJIHEUHON CHCTEMBI

4, Tema 3.1. Pazsutne mpencraBnenuit o ConHeuHoil cucteme (actpoHomusi B | Y, KP
PazButne JIPEBHOCTH, TCOLCHTPUYCCKUE CHUCTEMBI MHpa, TeMOICHTPUYCCKAs
NpeICTABICHHN O cucremMa MHpa, CTaHOBJICHHE TeJMOLEHTPHICCKOTO
ConnevyHol cucteme. | MUpPOBO33peHUs). 3akoHbl Keruiepa - 3akoHBI JBHKEHHUS HEOECHBIX
3axonbl Kerepa — Ten (Tpu 3akoHa Keruiepa), 006oOmieHne u ytouHeHne HpioToHOM
3aKOHBI JBUKCHUS 3akoHOB Kemepa (3akoH BCEMHUPHOTO TATOTCHUS, BO3MYIICHUS,
HEeOECHBIX TeJL oTkpbeITHEe HentyHa, 3axonbl Kemepa B hpopmynuposke HetotoHa).
O0o061mIeHne 1
YTOYHCHHE
HrrotoHOM 3aK0HOB
Kemepa.

5. Tema 3.2 Onpenenenue pacctosiHuil 10 Ten ConHeYHON cucTeMsl U pazmepoB | Y, T
Ormpenenenne HeOeCHBIX Tex (Ompe/eneHre PacCTOSHUM 0 TapajuiakcaM CBETHII,
PAacCTOSHUI 70 Tl pPaIMONOKAIMOHHBIM ~ METOJ,  ONpeIeNieHHe  pasMepoB  Tell
Commednoit cucteMsl. | ColHEYHOW CHCTEMBI).

Cucrema 3emins-
JlyHa.
4. Tlpupona ten CoHEUHON CHCTEMBI
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No dopma
HaumenoBanue
pasne pasnena ConeprxaHue paszena TEKyIIIeTO
1a KOHTPOJIA
1 2 3 4

6. Tema 4.1. Cucrema "3emus - Jlyna" (ocHoBHBIe mBrkeHus 3emum, dopma | Y, T
IIpupona JlyHsl. 3emum, JlyHa - CIyTHHK 3€MJIM, COJHECYHBIC W JTyHHBIC 3aTMEHUS).
[Tnanetsr. IlnaneTst Ipupona Jlyn (pu3uueckue ycinosus Ha JIyHe, moBepxHOCTh JIyHBI,
36MHOM IPYyIIIBIL. JyHHBIe  Topojml). IDmaHetst  3eMHO  Tpymmbel  (oOmas
[TmaHeTsI- THTAHTHI. XapakTepUCTHKa aTMOC(eEpsl, IOBEPXHOCTH). [ImaHEeTHI-THTaHTHI
ITnyTon (oOmast xapakTepuCTHKa, OCOOCHHOCTH CTPOCHHUsS, CITyTHHUKH,

KOJIBbIIA).
7. AcTepoubl 1 METCOPUTH! (3AKOHOMEPHOCTh B PACCTOSHHAX ITaHeT | P Y
or ComHma w® 1mosic AacTepoOHIOB, MABHXKECHHE AaCTEPOHUJIOB,
Tema 4.2. (u3ndecKne XapaKTepHCTHKH acTepOMIOB, MEeTeopHTHl). KomeTsl 1
AcTepounpl. MeTeopsl (OTKpPBITHE KOMET, BHJ, CTPOCHHE, OpPOHTHI, NpUpPOIA
Merteoputsl. KoMeTsl | KOMET, MeTeOpHI U OOMMIbI, METEOPHBIE MOTOKM). OOIIKe CBEACHUS
u Meteopsl. O0mmue o ComHne (BHI B TeJeCKOI, BpallleHWE, pa3Mepsl, Macca,
cBenenus o CouHile. CBETUMOCTb, TeMnepaTypa CoJHIA U COCTOSHHE BEIECTBa HAa HEM,
xuMuueckuil cocta). Crpoenue atmocdepsl Comnua (potocdepa,
xpoMocdepa, COJIHeUHAsl KOPOHA, COJIHEYHAsl aKTUBHOCTD).
5. CosHIle U 3Be3/bI

8. Tema 5.1. Hctounnku sHeprun U BHyTpeHHee ctpoeHue ComHia (IpoToH - PY
HcTouHNKN SHEPTHN | MPOTOHHBIHA UK, MOHITHE O MOJEIAX BHYTPEHHETO CTPOCHHS
U BHYTPEHHEE Commnra). CoJHIE ¥ KU3Hb 3eMIM (TIEPCIEKTHBEI HCIOIBb30BaHUSA
ctpoenue ConHma. COJIHETHOH SHEPTHH, KOPOTKOBOJIHOBOE U3IIyUYCHHE,

ConHIle W KU3HB pamousIydeHne, KopIry CKyIsIpHOe m3iaydenue, npoorema "CoHie
3emun. - 3emus").

9. Tema 5.2. Paccrosinue 1m0 3Be3n (OMpenelieHHE PACCTOSHHMA 10 Togu4HbM | T
PaccTostHMe 1o 3Be3A. | mapalakcaM, BHANMBIE U aOCOMIOTHBIC 3BE3IHBIC BEJIMYUHBEI).
IIpoctpancTBeHHBIE IIpocTpaHcTBeHHBIE CKOPOCTH 3Be3l (COOCTBEHHBIE MABIKEHUS U
CKOPOCTH 3BE3[I. TaHTeHLUANbHBIE  CKOpocTH  3Be3n, Hdddexr Hommepa u
duznyeckas MpuUpoaa | ompesesieHHe Jy4eBBIX CKopocTei 3Be3n). dusmueckas mpupoja
3BE3I. 3Be31 (UBET, TemIepaTypa, CHEKIpbl M XAMHMYECKUH COCTaB,

CBETUMOCTH, PaJUyChl, MacChl, CPEAHHE IUIOTHOCTH).

10. Tema 5.3. CBs13p MeXIy (DU3MUECKAMH XapaKTepHCTHKaMu 3Be3f (muarpamma | Y, KP
CBs13p MEXIY " CHeKTp-CBETUMOCTh ", COOTHOILICHHE ""Macca-CBETUMOCTD",
¢buznueckuMu BpallleHue 3Be3/ Pa3IWYHBbIX CHEKTpaJbHBIX KiIaccoB). JIBOWHBIE
XapaKTepUCTUKAM U 3Be3fbl  (omTHYecKkHe M (U3MYECKHE ~ JABOWHBIC  3BE3MPI,
3Be3a. [|BoiiHble ompelielicHHe MacCc 3Be3] U3 HAONIONCHWIT JBOWHBIX 3Be3J,
3Be3abl. Pu3nyeckue | HEBUAMMBIE CIYTHHMKHU 3Be3n). Dusuueckue nepemMeHHble, HOBbIE U
NepEeMCHHBIC, HOBBIC | CBEpXHOBBEIC 3Be3fpl (uedenmsl, npyrue (usudeckue mepeMeHHBIC
U CBEPXHOBBIE 3B€3/Ibl, HOBBIC U CBEPXHOBEIE).
3BE3/1bl

6. Crpoenne u »Boonns BeeneHHo

11. Tema 6.1. Hama T'anaktuka (coctaB - 3Be3mpl W 3Be3iHbIC CKoIUleHus, | Y, T
Hama I"anaxtuka. TYMaHHOCTH, MEX3BE3IHbIH a3, KOCMUYECKUE JIyUd U MarHUTHbIE
Hpyrue I'anaktuku. noyisd; crTpoeHue l'amakThku, BpalieHue ['amakTMku U JBH)KEHHE
MeTaranakTuka.. 3Be3l B HeH; pamuousiaydeHue). Jpyrue ramaktuku (OTKpBITHE

JIPYTUX TalakTuK, ONpeJesieHue pa3MepoB, PACCTOSIHMA M Macc
rajakTvuk;  MHOrooOpasue  TajakTUK,  paJdOTallaKTUKH U
AKTHBHOCTb SIIep TaJlaKTHK, KBa3apbl). MeTaranaktuka (CHCTEMBbI
raJakTHK ¥ KpynmHoMacmrTaOHas — CTpyKTypa  BceleHHOI,
pacimiMpeHde MeTaranaktuk, runoreza '"ropsueil BceneHHoit",
KOCMOJIOTHYECKHE MOJIelM BeeneHHoi).

12. Tema 6.2. IpoucxoxaeHre W SBOJIONMS 3Be3] (BO3pacT TajakThk W 3Besn, | Y, KP

[Ipoucxoxnaenue u
IBOJIFOIINS 3BE3]I.
IMpoucxoxnenue
rianet. JKu3Hp u
pa3ym Bo BceneHHoO1.

MPOUCXDKICHAE W JBOJIOLUSA 3Be3l). [IpOMCXOXKICHHE IUIAHET
(Bo3pact 3emim u japyrux Ten COJHEUYHOW CHUCTEMBI, OCHOBHBIC
3aKOHOM EpPHOCTH B ConHeuHOH cucreme, TepBbIe
KOCMOTOHMYECKUE THUIOTE3bl, COBPEMEHHBIC MPEICTABICHUS O
MPOUCXOXKICHUY TIJIAHET)

IMpumeuanue: T — TecTupoBanue, P — Hamucanue pedepata, Y — yctabiit onpoc, KP — konTponsHas pabota
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2.4.2. 3aHATHS CEMHUHAPCKOI0 THIIA

— He MPEIYyCMOTPEHBI

2.4.3. llpakTuyeckue 3aHATUSA

Ne HaumeHoBaHUe JanMeHoBaHME IPAKTHYECKUX PaboT lzopMa TEKyILEro
pasnena HTPOJIA
1 2 3 4
1. Ilpakmuueckoe Bonpocul ona uzyuenusa: IIP, P3,V, T
3anamue Nel 1. VYcraHoBneHHe CBSI3U CHCTEM KOOPAMHAT CO3BE3IMH MO KapTe
H3menenne Buga 3Be3Horo Heoa.
3Be3IHOTO Heba B 2. OmpeneneHue SKBaTOPHAIBHON CHCTEMBI KOOPIMHAT.
TeUEHUe CYTOK. 3. Omnpenenenue reorpaduueckoii mupoTs (BeicoTa Ilooca Mupa u
H3meHneHnue Buma reorpaguueckas IIMPOTa MecTa HaOJIFONCHNS, CyTOYHOE BIKCHHUE
3Be3JHOrO Heba B 3B€3]] Ha Pa3HbIX MIUPOTAX, CBSA3b MEXIY CKIOHEHUEM, 36 HUTHBIM
TeyeHHe roja paccTosiHUEM U reorpadMueckoil INUPOTOit).
2. Ilpaxkmuueckoe Bonpocut ona uzyuenusn: IIP, P3, V,T
3anamue Ne2 OcHOBBI |1, YcTaHOBIEHHE CBA3M BPEMEHH ¢ reorpaduueckoil I0IroToM.
u3MepeHus BpeMenu. (2. IlpencraBneHue o ABMKEHHH IUIAHET, KOHQUIYpaLUH IUIAHET,
Ilpaxmuueckoe nepuoax oOpalleHus IIaHeT.
sanamue Ne3 3axonnbl |3, Tlpexctanenust o passutun CONHEYHON CHCTEMBI.
Kemmepa — 3akoHBI 4. PemieHue 3ama4 ¢ MpUMEHEHHEM 3akoHOB Kerurepa.
JBIKeHUst HeOecHbIx |OO0OmeHne 3akoHOB Kemepa u 3akoHOB HbloToHA.
TeJL.
3. Ilpaxkmuueckoe Bonpocwt ona uzyuenusn: P, P3, T
3anamue Ned 1. Ompenenenue pacctostauii 10 Tes1 CONHEYHON CUCTEMBI.
Onpenenenne 2. OmpeneneHne pa3MepoB HEOSCHBIX TeIL.
paccTosiHUM 10 Tel 3. IlpuBeneHme mpUMepoBB pa3BUTHH NpencTaBiaeHI CoIHEUHOM
CoJIHEUHOH CUCTEMBI. CHUCTEMBI.
4. YcTaHOBICHHE CBS3M MEXAy 3aKOHAMH aCTPOHOMHHU U (DH3HKH.
5. Berumcnenne paccrosaumii B CoMHETHOH cHUCTEME.
6. IIpuMeHeHHe 3aKOHOB B y4eOHOM MaTepuae.
7. Beruncnenne pa3MepoBHEOSCHBIX TEl C IIOMOIIBIO
ACTPOHOMHYECKUX BEJIHIHH.
4, Ilpakmuueckoe Bonpocel ona uzyuenua: Ip, P3, V, T
3anamue Ne§ 1. Tonstue cuctemsl «3emist-JIyHa». Bmusaue JIyHbI Ha )XU3HB Ha
IInanetst. Ilnanetst 3emie.
36MHOM IPYIIBIL. 2. TlpoBeneHme cpaBHHUTENBHOTO aHaimM3a 3eMiu u JIyHEI.
IInaneThl- TMraHTHI.. 3. Omnpenenenue manet ConHeuHoit cucteMsl. [IpoBeneHue
CPaBHUTEJIBHOTO aHANIM3a IUIAHET 3eMHOM IPYIIIGL, INIAHET-TUTAHTOB U
IIaHEeT-Kap IUKOB.
4. YcTaHOBIEHHE OCHOBHBIX 3aKOHOMEPHOCTEH B CUCTEME «3eMJIs-
JlyHay.
5. Ilpakmuueckoe Bonpocul ona uzyuenusa: IIP, P3, V, T
3anamue Ne6 1. OmpepeneHue acTepouoB U METEOPHUTOB, KOMET U METEOPOB.
Actepousl. 2. IlpoBeneHue cpaBHUTENBEHOTO aHanM3a muiaHeT CoJHEYHON
Merteoputsl. KomeTsl |cuctemsl. OpopmieHue Tabau Mpu CpaBHUTEILHOM aHAJIHU3E.
U METEOPHI. 3. IlpoBeneHne CpaBHUTEILHOIO aHANIM3a MEXy HEOOJBIIUMHU
Ilpaxkmuueckoe Tenamu B CosHeuHo cucteme. OpopmiteHre TabauI npu

3anamue Ne7
PaccrostHue 110 3BE3I.

CpPaBHUTEJIILHOM aHaju3e.

4. H3zydeHue TepMOSAECPHOTO CUHTE3a MPH U3yUEHUU BHYTPEHHETO
ctpoenue ConHua. MICTOUHUKY SHEPTHUH.

5. OmnpenesneHue paccTOSTHUIMA 0 3BE3N.
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Ilpakmuueckoe

Bonpocel ona uzyuenusn:

TIIIP, JIP, ¥ P, JIP,

3anamue Ne8 1. OnpepeneHne MPOCTPAHCTBEHHOI CKOPOCTH 3BE3MI. T
CBs13p MEXIY 2. Msyuenue sdpdexra Jormrepa. [Ipumenenune 3¢ dexra Jomnepa.
¢u3naecknuMu 3. IIpoBenenme KmacCUpUKAIUN 3BE3I.

XapaKTepUCTUKAMH 4. Uzyuenne nquarpaMMBbl « CIIEKTP-CBETHMOCTBY.

3BE3I. 5. Wzyuenue pa3Butus 3BE3M.

Ilpakmuueckoe

3anamue Ne9
Hama I"amaxtuka.
Hpyrue I'anaktuxu.
MeraranakTuka.

2.4.4. Conep:xkanue caMOCTOATEJIbHOM PadoThI
[IpumepHas Temarnka pedepartos

Ha camocTtosaTensHyto paboTy CTyIeHTOB oTBoAMTCS 18 yacoB yueOHOTO BpeMEHH.

N3 aux 8 gyacoB Ha moarotoBKy pedepara u 10 yacoB Ha MOJATOTOBKY COOOIICHMIA
Mo TeMaM, TPEAJIOKEHHBIM TIPETIoIaBaTelieM.

Tembl pedeparon

1. AcTtponorus

2. Bo3spact (3emun, Counia, CoJHEYHOM  CHCTEMBI, I'amakTykwy,
MerTaranakTHKH)

3. Bcenennas

4. lNanaxtka (I"anmakTrika, ragakTUKH)

5. [emmonieHTpUYecKasl cucteMa Mupa

6. ['eonieHTpryecKas cucTeMa Mupa

7. KocmoHaBTHKa (KOCMOHABT)

8. MarnurHast Oypst

9. Meteop, Meteopur ,MeteopHoe Teno, MeTeopHbl A0XKab, MeTeOpHbII

MOTOK

10. Mneunsiii IlyTs

11. 3amyck MCKYyCCTBEHHBIX HEOECHBIX TEI

12. 3armenue (JlyHHOE, COJIHEUHOE, B CUCTEMAaX TBOWHBIX 3BE3[)

13.  Kopalbib KOCMHYECKHUIA

14. Tlpobnema «ComHile — 3emirs»

15. Co3sBesnme (He3axoasdIIee, BOCXOAIICE M 3axXOJdllNee, He BOCXOJAIICE,
30IUaKAIbHOE)

16. ConneuHas cucteMa

17. UYepnas gapipa (Kak Tpe/CKa3bIBaEMblil TEOpHEH THIOTETUYECKHHA OOBEKT,
KOTOPBIA MOJKET 0Opa3oBaTbCsi Ha OMPECJICHHBIX CTAIMAX SBOJIIOIMU 3BE3JI, 3BE3IHBIX
CKOIUICHUH, TaJIaKTHK)

18. DOpomomms (3eMiIuM W IUIAHET,
MeTaranakTuk )

COJ'IHI_Ia N 3BC31, MCTarajlakTMK M

2.4.5. IlepeyeHb y4e0HO-MEeTOAUYECKOTO 00ecneYeHUs IJIsl CAMOCTOSATEJIbHOM
padoThHI 00y4aIOIIUXCH MO IUCHUIIMHE

CamocTosiTennsHass pa0oTa CTYIEHTOB SBISICTCS BakHeimied Qopmoit ydeOHO-
NOo3HaBaTeNbHOTO Tpoliecca. OCHOBHas IIeJlb CaMOCTOSITENIbHOM pabOThI CTyleHTa TpU
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MBYYCHUH JINCIMIUIMHBI —
JICKIMOHHBIX 3aHSITHH, a Takke CQPOPMUPOBATh TMPAKTHUECKHE HABBIKM TIOATOTOBKH B
00JIaCTH MaTeMAaTHUKM.

CamocTosiTennbHass ~ paboTa

BKJTIOYAET:
-M3y4€HHE OCHOBHOM W JIOTIOJIHUTEIbHOM JIUTEpaTyphl MO KypCy;
-CaMOCTOSITeJIbHOE€ M3Y4Y€HHE HEKOTOPBIX BOMPOCOB (KOHCIIEKTHPOBAHUE);
-paboTy C AJIEKTPOHHBIMU YYEOHBIMU PECypcamu;

-IBYYCHUE MAaTepUaoB MEPHOAMYECKON MeYaTH, UHTEPHET PECYPCOB;
-TIOATOTOBKY K TECTUPOBAHMIO ;

-TIOATOTOBKY K MPAKTHIECKUM (JTa00PAaTOPHBIM) 3aHATHSM,
-CaMOCTOSITEIIbHOE BBINOJHEHHE JIOMAIIHHX 3aJ1aHUH,

-MOJATOTOBKY pedepara (J10KIaaa, 3cce) Mo OJTHON U3 MpoljeM Kypca.

3aKpCIIMTb TCOPCTUUCCKUC 3HAHWA, IIOJIYYCHHBIC B XO[

CTyACHTa B IIPOHCCCC  OCBOCHMA  JHUCHUIUIMHBI

Ne HaunmenoBanmne ITepedeHp y4eOHO-METOUIESCKOTO 00ECTICYCHNS UCIUILUTHEL 110
pasnena, tembl, Bujga CPC |BBITOHEHUIO CaMOCTOSATENHFHONH PadOTHI
1 2 3
1. |Temal.l Boxkun, I'T. Kocmoc 1 yenoBek: npumanieHie K pa3MbIIUIEHUSIM O
Beenenue TYMaHHUTapHBIX aCIIeKTaX Pe3yJbTaToB KOCMHYECKOW NIeATeIFHOCTH deJoBeKa /
I'T". BoxuH. - 4-e u3x., ucmp. u 1o1. - Mocksa ; Bonorma : Uudpa-
Wmxenepus, 2018. - 85 c. : . - bubmirorp.: c. 82. - ISBN 978-5-9729-0198-2
; To e [DnextponHsIid pecypce]. - URL:
http://biblioclub.ru/indexphp?page=book&id=493899
2. |Tema2.1. Boxkun, I'T. Kocmoc u yenoBek: npumianieHnue K pa3MbIIUICHUSAM O
3Be3mHOe He00. CmocoObl | TyMaHHUTAPHBIX ACHEKTaX PE3YNIBTaTOB KOCMHUYECKON NEATCIFHOCTH UeNOBeKa /
OTIpeIeIICHUS I'T. BoxuH. - 4-e u3x., ucmp. u 1o1. - Mocksa ; Bonorma : Uudpa-
reorpaduueckoii mupoTel | MHxenepus, 2018. - 85 c. : wi. - bubmiorp.: c. 82. - ISBN 978-5-9729-0198-2
; To xe [Dnextponnslii pecypce]. - URL:
http://biblioclub.ru/indexphp?page=book&id=493899
3. [Tema2.2. KoHnennun coBpeMEHHOTO €CTECTBO3HAHHS: acTpOHOMUS : yueOHOe mocooue
OCHOBBI U3MEpECHHUS o1 By3oB / A. B. Komomwmen [m np.] ; otB. pen. A. B. Komomuern, A. A.
BpeMeHU. Bunumoe CadonoB. — M. : MsmatemsctBo IOpaiit, 2018. — 277 c¢. — (Cepus :
IBIDKEHUE IIJIAHET Vuusepcuretst Poccun). — ISBN 978-5-534-09065-9. — Pexum moctyma |
www.biblio-online.ru/book/0C8811A1-5A B8-4205-9C3C-88A5C418EDD4
4. |Tema 3.1. Boxun, I'T. KocMoc u 4yenoBek: npumialieHue K pa3MbIIUIEHUSIM O
Pa3BuTHe mpeAcTaBiIeHUH |TyMaHUTApHBIX aCMEKTax pe3yJbTaTOB KOCMUYECKOH JeATeIbHOCTH ueloBeka /
o ConHeuHOU cucteMe. I'T. BokuH. - 4-¢ u3a., ucnp. u 1om. - Mocksa ; Bonorma : Mugpa-
3akonbl Kemiepa — 3axonsl | Umxenepust, 2018. - 85 c. : wi. - bubmorp.: ¢. 82. - ISBN 978-5-9729-0198-2
IBroKeHUs HeOecHbIX Ten. |; To ke [DnektpoHHBINH pecypc]. - URL:
O606menune u yrounenue |http://biblioclub.ru/indexphp?page=book&id=493899
HrroToHOM 3aKOHOB
Kemnepa.
5. |Tema 3.2 Tlepenmsman, 5. WM. 3anumarensHas actponomus / 5. WM.
Onpenenenue paccrosauii | Mapos, M.Sl. Kocmoc: ot CosHeuHO# cructeMbl BoTyOb Beenennoit / M.S1.
1o texn CoJlHeUHOM Mapos. - Mocksa : ®uzmanmrt, 2017. - 532 c. : wi. - ISBN 978-5-9221-1711-
cucrembl. Cuctema 3emis-| 1 ; To xe [DnextpoHHbIi pecypc]. - URL:
Jlyna http://biblioclub.ru/index.php?page=book&id=485269
6. | Tema 4.1. S. 1 Mapos, M.A. Kocmoc: ot ConHeuHo# cucTeMbl BOTyOb BceseHHoi /
Ipupona JIyusl. [Inanetst. [ M.SI. MapoB. - Mocksa : UsnatensctBo Pusmanmt, 2016. - 531 c. - ISBN
[InareTs! 3eMHO# rpymmel. | 978-5-9221-1711-1 ; To  xe  [OmektpomHBIE  pecypc]. -  URL]
Il1aHeThI- THTAHTHI. http://biblioclub.ru/indexphp?page=book&id=467927
InyToH
7. |. Tema4.2. CrpayT, EXK. Ilepsbrii miar Bo Beenennyto / EK. CrpayT - Mockga : Pyccroe

Actepounpl. MeTeOpHUTHI.
Komerts! u MeTeopHI.
OO6mmue cBefeHUs 0
Connie.

cioBo, 2017. - 123 c. : wn. - (Kmage3p 3nanwmii). - ISBN 978-5-533-00119-9 ;
To e [DmexTpoHHBIH pecypc]. - URL:
http://biblioclub.ru/indexphp?page=book&id=486362
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8. |[Tema 5.1 Oeitrun, O.0. VYauBuTenbHas KOCMOHABTHKA: MaJIeHbKHE paccKasbl O TaifHaX,
HcTtouHuku 3HEpruu u 3arajkax M OTKPBHITHAX HA MyTH B Oouypmiol kocmoc / O.0. ®eiiruH. - Mocksa)
BHYTpEHHEE CTpOCHHE ; Bomorma : Mudpa-Umkenepns, 2018. - 245 c. : mn. - bubmorp. c: 240. -
Comama. Comnne w xm3eb [ ISBN  978-5-9729-0231-6 ; To ke [OmextponmbIf pecypc]. - URL!
3emum. http://biblioclub.ru/indexphp?page=book&id=493761

9. |Tema5.2. A. U. Mapos, M.A. Kocmoc: or CosmHeuHo# cucteMs! BoryOb Beenennoit /
Paccrosinue 1o 3Be3n. M. 5. Mapos. - Mockea : ®mmammT, 2017. - 532 c. : . - ISBN 978-5-9221
IIpoctpancTBeHHBIE 1711-1 ; To Ke [OnexTpoHHbII pecypc]. - URL
CKOPOCTH 3BE3I. http://biblioclub.ru/indexphp?page=book&id=485269
dusnueckas npupoja
3BE3L.

10. [Tema 5.3. Actponomus : yuebHoe mocobue mmt CIIO / A. B. Komomuen [u 1p.] ; o1B.
CBs13p MeXIy pen. A. B. Komomuen, A. A. CaporoB. — M. : U3marensctBo FOpaiit, 2018.
(bu3HUecKUMHU — 277 ¢. — (Cepus : IlpodeccuonansHoe oOpazosanue). — ISBN 978-5-
XapakTepucTHKaMu 3Be3fl. |534-08243-2. — Pexum moctyma www.biblio-online.ru/book/88712D63-
JIBOIHBIE 3BE3/EI. 7F11-4656-A C46-0382875E34CB.
dusnueckue nepeMeHHsbIe,

HOBBIE M CBEPXHOBEIE
3BE3/Ib

11. [Tema 6.1. Boponuos-BenbsimunoB b. A. Actponomus. ba3oBslii ypoBens. 11 kiacc :
Hama I'anaktuka. pyrue |yue6nuk / b. A. Boponnos-Bemssamunos, E. K. CrpayT - 5-¢ u3z., nepecmotp.
Tanaktuku. - Mocksa : Jlpoda, 2018. - 239 c. - (Poccuiickuit yue6Huk). - ISBN 978-5-
MeTarajakTuka.. 358-19462-5

12. [Tema 6.2. Szes, C. A. Actponomust. ConHeuHast cucteMa : yueOnoe mocobue misi CIIO /
IIpoucxoxnenue u C. A. fIzeB ; mon Hayu. pen. B. I. Cypmuna. — 3-e usn,, mep. u gjon. — M. :
SBOJIFOLUS 3BE3/I. WznatensctBo IOpaiit, 2018. — 336 ¢. — (Cepus : [IpodeccruonanpHoe
IpoucxoxaeHue miaaHeT. |oOpasoBanue). — ISBN 978-5-534-08245-6. — Pexxum nmoctyma :

Ku3Hb ¥ pazym Bo www.biblio-online.ru/book/F366D561-F55F-42C4-A2B4-C2819B01CD06
BcenenHoil.
KpOMe MEPCUNCIICHHBIX HCTOYHHKOB CTYACHT MOXKET BOCIIOJIb30BAaTbCs

MOMCKOBBIMU CHUCTeMaMU ceTH VHTepHET Mo TeMe CaMOCTOSITeNIbHOU PaboThI.

Jns ocBOEHMs MaHHOW IUCIMIUIMHBI U BBIMOJIHEHUS TIPEIYCMOTPEHHBIX Y4EOHOM
NporpaMMoOi Kypca 3aJaHuil M0 CaMOCTOSITeNIbHOW paboTe CTYIEHT MOKET HCIOJIb30BaTh
CIeyrolIee yaeOHO-MeTouIecKkoe 00ecreYeHue:

-METOAMYECKHE PEKOMEHIAIMHU TPeTioAaBaressi K JEKIFMOHHOMY MaTepHaly;

Hauanom opranmsaimu mo00# caMOCTOSITENbHON pabOThl JOJDKHO OBITh NMPHBUTHE
HAaBBIKOB M YMEHHH TpaMOTHOW paboThl C Y4eOHOW W HAydHOW JUTEpaTypor. ITOT
NpoLIeCC, B TEPBYI0 OYEpeab, CBS3aH C HAXOXKACHUEM HEOOXOAMMOM Il YCIEIIHOTO
OBJAZeHUs Y4eOHbIM MarepuarioM Jjureparypoil. CTyAeHT AOJDKEH YMETh MOJIb30BaThCs
dboHmamMu OMOIMOTEK U CMPABOYHO-OMOIMOTpad MIECKUMHU  H3JaHUSMIL

CryneHTbl JJ1s1 TIOJIHOLEHHOIO OCBOEHHMS Y4YEOHOro Kypca JOJDKHBI COCTaBIISITh
KOHCTICKTHl KaK MpH MPOCIYIIMBAHMM €r0 TEOPEeTUYECKOW (JIEKIMOHHOM) 4YacTH, TaKk H
Npy TMOATOTOBKE K TMpakTUueCKuM (J1abopaTopHbIM) 3aHATHAM. JKenareiabHO, YTOOBI
KOHCTICKTHI JICKIMA 3aIMCHIBAIICH B JIOTHYECKON TMOCJIENOBATEIHHOCTH HM3YYECHUSI Kypca
U COJEPKAIMCh B OJTHOW TETPAIH.
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HCIIOJIb30BaHUC

3. OBPA3OBATEJIBHBIE TEXHOJIOI'MHA

Husa  ynydiienus

yCBOCHUS  y4eOHOTO
AaKTUBHBIX W WHTEPAKTUBHBIX (OPM  MPOBEICHUSI

Marepuaia

npe1yCMaTpuBaeTCs
ayIUTOPHBIX U

BHEAY[IUTOPHBIX 3aHATUA C Ledbi0 (OPMHUPOBAaHWS U Pa3BUTHS  MPO(ECCUOHATBHBIX
HABBIKOB OOYyJarOIIHXCHI.

B mpomecce nmpemomaBaHus =~ MPUMEHSIIOTCS  00pa3oBaTeNIbHbIC  TEXHOJOTHH
pa3BUTHSL  KPUTMUECKOTO MbIIUieHus. (O0si3aresibHbl  KOMIIBIOTEPHBIE — J1a00PaTOpPHBIE
IPAKTUKYMBI II0 pa3aciiaM AWMCHUIUIMHEIL.

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

3.1.00pa3oBareibHbIE TEXHOJIOTHH NPH NPOBEICHUH JEKIMI

Bupl mpuMeHseMBIX 00pa30BaTeIbHBIX Kon.
Ne Tema TEXHOJIOTUI qac
1 2 3 4
Paznmen 1 O6mast 3KoJIorus
1 Tema 1.1 Beenenue TexHonorns pa3BHBAIONIETO 00YYCHUS 2
2 Tema 2.1. 3Bezgnoe He60. CriocoObI onpeieneHus | AyaMOBH3yalbHAs TEXHOJIOTHS, JICKIIHS- o
reornadYecKOl MMMUDOTEL JIMCKVCCHT™®
Tema 2.2. OcHOBBI U3MEPEHUS BpeMeHH. Buumoe
3 |usmwkenme maner Texnonorus paspuBaromiero o0ydeHwus, 2
PO OIEMHOE H3JI0KEHUE
Tema 3.1. Pasputne npezncraBnenuii o CoHEUHOM
4 |cucTeme. 3axoHbl Kemiepa — 3aKOHbI IBUOKEHHUS TexHONOMS TDOBIEMHONO 06y YeHH s %
HeOecHbIX Tes. O000IIeHNEe U yTOYHEHHE p Y
Helotonom 3akoHOB Keruiepa.
Tema 3.2.0npeneneHue pacCTOSIHHUMA 0 TeJ .
S |Comeunoii cuctempr. Cucrema 3emms-Jlyna AyMOBU3yalbHAS TEXHOIOTHS, KEHC -METO 2
6 Tema 4.1. Ilpupona Jlyssr. [Imanetst. [TnaneTs! AyIHOBH3ya/IbHAS TEeXHOIOTUS, IPOGIEMHOE )
3eMHOH rpymnmsl. [TnaneTsl- rurantel. IlnyTon U370 KCHUE
; - Tema 4.2. Actepounsl. Meteoputsl. KoMeTsl B | Aymyopusyanshas TexHONOTHS, JEKIUA - -
Meteopsl. O0mue cBenenus o CoiHie. JWICKY CCHsL
8 Tema 5.1. IcTOYHWKY DHEPTHUH U BHYyTpEHHEE AyIHOBH3YATbHAS TEXHOJOTHS, POBIEMHOE -
ctpoenne Comnua. CoJHIE U KU3Hb 3EMIIH. M3NI0KEHNE, JEKIUA - JCKYComs™
Tema 5.2. Paccrosnue 10 3B€31. .
9 |Mpoctpanctsentrie cxopoctn 3pes3n. Ousmueckas| AYWOBA3YaIbHAs TEXHOTOTHA, KEHC -MCTO 2
Tema 5.3. CBs3p Mexay GU3HUECKUMU
10 [fAPAKICPHCTHKAMM 3BE3JL HBoiiHbIe 3Be31IbI. AyMOBH3yanbHAs TEXHOJOTHS,, TPOBIEMHOE o*
DusnvecKue NepPEMEHHBIE, HOBBIE H CBEPXHOBBIC | I3JI0)KEHHE C IPUBICICHIEM CIICIHANICTA*
3BE31pI
u ;\F/?Ma 6.1. Hama lamaxtuka. [pyrue [Namaxrtaku. Ay/HOBH3YaIBHAS TEXHONOTHA, ICKIHA - ,
eTaranakTHKa.. P——
Tema 6.2. TIpouCXOXKICHUE U IBOJIOLI 3BE3I.
12 (UpoucxoxzacHue mmaHet. JKu3Hb U pasyM BO TexHos0TMs MPOGIEMHOTO 00y UeHUs* 2%
Bcenennoi.
Htoro 1o kypcy 24
B TOM YHCJIe MHTEPAKTUBHOE OOyuyeHue™ 12*
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3.2.00pa3oBare/ibHbIe TEXHOJOIUH MPU NMPOBEAEHNUM MPAKTUYECKUX 3aAHATHI

Ne | Tema 3ansTHA Buapsl npumeHseMbIX 06pa30BaTeNbHBIX Konm.
TEXHOJIOTHI qac
1 |Ilpakmuueckoe 3anamue Nel M3Menenne Buaa Pa300p KOHKPETHBIX CUTYalHi, TEXHOJIOTHS 2
3BE37HOTO Heba B TeUeHHe CyToK. M3MeHeHne Buma | mpoOieMHOTo 00y YeHHS
3BE3IHOTO Heba B TEUECHHE ToJa
2 Ilpaxmuueckoe 3anamue No2, Ne3. OCHOBBI Texxonorust mpo6iemMHoro oOy4denus, Jlerosas 2
u3MepeHus BpeMeHu. 3akonsl Kennepa — 3axkoHbl HArpa
IBIKEHUS HEOECHBIX TEIL
3 | Ipaxkmuueckoe sanamue Ned Onpenenerue TpynmoBasi MCKy ccust 2%
paccrosHuil 1o e ColnHEYHOU CHCTEMBI.
4 | Ilpakmuueckoe 3anamue Ne5. Ilnanetsl. Ilnanetsl | Pa36op KOHKPETHBIX CUTYAIMi, TEXHOIOTHS 2*
36MHOM Ipynnsl. IInaHeTbl- TMraHThL.. mpo6nIeMHOTo 00y YeHHs
5 Ilpakmuueckoe 3anamue Ne6, No7. Actepoupl. Texnonorusi mpo6eMHoro oOyuenwus, Jlenosas 2
Merteoputsl. Kometsl u MeTeopsl. PacctosiHue no urpa
3Be3/I.
6 Ilpakmuueckoe 3anamue Ne8, No9.CBsizb MexIay TexuHosorust JIMYHOCTHO-IEATEILHOCTHOTO 2*
¢bu3nIeCKUMY XapakTepucTuKaMu 3Be3z. Hara oOy4eHus
lanaxtuka. Jpyrue ['anaktuku. MetaranakTtika.
Hroro no kypcy 12
B TOM YHCJIe HHTEpAaKTUBHOE OOydeHme™ 6*
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4. YCJIOBUS PEAJIM3AIIMUA I1POI'PAMMBI JUCHUITJIMHDBI

4.1. MarepuajbHO-TeXHHMYECKass 0a3a, HeoOXoauMasi IJSA OCYIIEeCTBJIEHUS
00pa30BaTeJIbHOT0 MPOLECCA M0 AUCIUIJINHE

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

ObopynoBanre yueOHOTO KabuMHETA:

MYJIbTUMEUAa KOMIUICKT (MYJIBTUMEIHANPOEKTOP M 3KpaH), KOMIbIOTEp, ydeOHas
MebOesnb, J0CKa ydeOHas, JIaOOpaTOpHBIA KOMIUIEKC Ui YYEOHOM  TNPAKTHUYECKOW H
NPOCKTHOM  JESATEIBHOCTH M0  €CTECTBEHHO-HAyYHBIM  JTUCIMIUIMHAM,  HATJISiTHBIC
nocoous, y4eOHO-METOUIECKHEe MaTrepuaibl, BbIx0oJ B MIHTEpHET.

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

4.2. IlepeyeHb HEOOX0AMMOTI0 IPOTPAMMHOIO OOecneYeHus!

1.7-zip;, (ymmen3us Ha aHri. http://www.7-zip.org/license.txt)

2. Adobe Acrobat Reade; (e H3Ms -
https://get.adobe.com/reader/?loc=ru&promoid=KLXME)
3. Adobe Flash Player; (e H3 Vs -

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

5. FreeCommander; (e H3Ms -
https://freecommander.com/ru/%d0%bb%d0%b8%d1%86%d0%b5%d0%bd%d0%b7%d
0%b8%d1%8f/)

6. Google Chrome;(muneH3ust -

https://www.google.ru/chrome/browser/privacy/eula_text.html)
7. LibreOffice (B cBOOOIHOM OCTYTIC);
8. Mozilla Firefox.(mmensus - https://www.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 JauTEpaTypa

1. ActpoHomus : yuebnoe nocobue misi CIIO / A. B. Komowmuen [u np.] ; oTB.
pen. A. B. Komomuern, A. A. CaponoB. — M. : UzparensctBo FOpaiir, 2018. — 277 ¢. —
(Cepus : IlpodeccuonanpHoe obOpaszoBanme). — ISBN 978-5-534-08243-2. — Pexum
noctyma : WwWw.biblio-online.ru/book/88712D63-7F11-4656-AC46-0382875E34CB.

2. Boponnos-BenbsimunoB b. A. Actponomusi. bazoBbiii ypoBeHb. 11 knacc :
yuebnuk / b. A. Boponnos-Bemnbsmunos, E. K. Ctpayt. - 5-¢ m31., nepecmotp. - Mocksa
: dpoda, 2018. - 239 c. - (Poccuiickuii yueOnnk). - ISBN 978-5-358-19462-5

3. SzeB, C. A. Actponomusi. ConHeuHas cuctema : yuyeOHoe mocobue s
CIIO / C. A. A3eB ; mox Hayy. pea. B. I. Cypauna. — 3-e¢ w3z., mep. u gom. — M. :
NznarensctBo FOpaiit, 2018. — 336 ¢. — (Cepus : IIpodeccronanrHoe 0OpazoBaHue).
— ISBN 978-5-534-08245-6. —  Pexum IocTyma www.biblio-
online.ru/book/F366D561-F55F-42C4-A2B4-C2819B01CDO06.

5.2. JlonoiHUTEIbHAS JIUTEepPaTypa

1. ActpoHomusa 3a 30 cexyna: 50 camMbIX MNOpPa3HUTENbHBIX OTKPBITHH B
ACTPOHOMUH, KOKIA0€ M3 KOTOPbIX OOBSACHAETCA MEHee 4eM 3a MoJMuHyThl / [. backwi,
3.K. bepra, K. Kpoydopn u ap. ; pen. @. @peccen ; npeauca. M. Puca ; mep. ¢ anm.
O.M. IleppunbeBa. - Mocksa : M3parensctBo «Pumon-Knaccuk», 2013. - 160 c. : wn. -
bubmorp.: ¢. 154-155. - ISBN 978-5-386-06585-0 ; To xe [DnexTpoHHBII pecypc]. -
URL.: http://biblioclub.ru/index.php?page=book&id=353532

2. Boxun, I'I. KocMoc w© 4eloBek: MpuIIalleHWEe K Pa3MbIIUICHUSAIM O
TYMaHUTapHBIX AaCMeKTax pe3yJAbTaToB KOCMHUUECKOW JeATenbHOCTH uyenoBeka / [N
Bokwun. - 4-¢ m3a., ucnp. u nom. - Mocksa ; Bonorna : Undpa-Umkenepus, 2018. - 85 c. :
wi. - bubmorp.: ¢. 82. - ISBN 978-5-9729-0198-2 ; To xe [DmekTpoHHBIH pecypc]. -
URL.: http://biblioclub.ru/index.php?page=book&id=493899

3. Hpo6unk, THO. ActpoHomus : maboparopubiii mpaktukyMm / TIHO. JIpoOurk,
K.II. MamykoB, B.Il. He3zopoB ; MunuctepctBo oOpa3oBanusi W Hayku Poccuiickoit
Oenepaym, DenepanbHOE TOCYIAPCTBEHHOE OIOIKETHOE 00pa30BaTENIbHOE YUpEKICHUE
BBICIIIETO  Tpod)eCCHOHATLHOTO  oOpa3oBanmsi  «KeMepoBCKWiA  TOCYIapCTBEHHBIN
yHuBepcuret. - KemepoBo : KemepoBckwii rocynapctBenHblii ynuBepcuret, 2014. - 102
c. - bubmmorp. B k. - ISBN 978-5-8353-1772-1 ; To »xe [DnextponHsiii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=278346

4. KoHuemmy COBpPEeMEHHOTO €CTECTBO3HAHMS: acCTpPOHOMMS : YydeOHoe
nocobue s By3oB / A. B. Komomueny [u np.] ; otB. pea. A. B. Komomuen, A. A.
CadponoB. — M. : UznmarensctBo FOpaiit, 2018. — 277 ¢. — (Cepust : YHHUBEpPCUTETHI
Poccrm). — ISBN  978-5-534-09065-9. — Pexum pgoctyma :  Www.biblio-
online.ru/book/0C8811A1-5AB8-4205-9C3C-88A5C418EDDA4 Ilepenbman, A n.
3anmmarenpHas actponomus / . U.

5. Mapos, M.A. Kocmoc: ot CosHeuHo# cuctemsbl BriyOb Bceenennoii / M.SL.
Mapos. - Mocksa : ®mmariur, 2017. - 532 c. : wi. - ISBN 978-5-9221-1711-1 ; To xe
[Dnextponnsiii pecypce]. - URL: http://biblioclub.ru/index.php?page=book&id=485269
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http://www.biblio-online.ru/book/0C8811A1-5AB8-4205-9C3C-88A5C418EDD4

6. Mapos, M.A. Kocmoc: ot ConHeuHol cucteMbl BIryOb Bcenennoit / M. AL
MapOB - Mocksa : U3aarensctBo @mmariur, 2016. - 531 ¢. - ISBN 978-5-9221-1711-1
To xKe [DnexTpoHHbIH pecypcl]. - URL:
http /[biblioclub.ru/index.php?page=book&id=467927
7. [lepenmsman. — M. : UznparensctBo FOpaiir, 2018. — 182 ¢. — (Cepus :
Otkpbitast Hayka). — ISBN 978-5-534-07253-2. — Pexum poctyma : www.biblio-
online.ru/book/50DB2F5C-DD7C-4FF7-A70F-B3D0A7B136D6.
8. Crpayt, E.K. IlepBerii mar Bo Bcenennyto / E.K. Crpayr. - Mocksa :
Pycckoe cnoso, 2017. - 123 c. : wn. - (Kmaness 3Hanmit). - ISBN 978-5-533-00119-9 ; To

xKe [DnexTpoHHBbIit pecypcl]. - URL:
http://biblioclub.ru/index.php?page=book &id=486362
9. QOeiirnH, 0O0.0. VYiauBuTenbHasT KOCMOHABTHKA: MAJEHbKHE pAacCKasbl O

TalHaX, 3arajkax M OTKPBITHSAX Ha MyTd B OoJbioi kocmoc / O.0. deiirun. - Mocksa ;
Bonorna : Undpa-Umkenepus, 2018. - 245 c¢. : wi. - bubmmorp. c: 240. - ISBN 978-5-
9729-0231-6 ; To xe [DneKTpoHHbIN pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=493761

5.3. [lepuoauveckue U3TaHUS

1. Bompocsr €CTECTBO3HAHUS. — URL:
https://e.lanbook.com/journal/2310#journal _name

2. YueOHblit AKCIIEPUMEHT B 00pa3zoBaHUML. — URL:
https://e.lanbook.com/journal/2335#journal_name

3. 3HaHue-CcHa. URL.:
http://biblioclub.ru/index.php?page=journal_red&jid=220412 .

4. Hayxa " KU3Hb. — URL:
http://biblioclub.ru/index.php?page=journal_red&jid=441231

5. OKCIIepUMEHT u VHHO BaIlVA B TIIKOJIE. - URL:

https://elibrary.ru/contents.asp?id=34076860
5.4. UnTepHeT-pecypchl

1. OBbC  «YmuBepcuretckas Oubmuoteka ONLINE» [ydeOHble, Hay4HbIe
3/1aHUsI, TICPBOUCTOYHHKH, XYJO’KCCTBEHHBIC TNPOMZBEJCHUSI Pa3JIMIHBIX W3/1aTEIICTB;
KypHaJIbI,  MYIbTUMEAMIHAS  KOJUICKLWS:  AyIHOKHHTH, ayquoQailibl, BHUIEOKYPCHI,
MHTEPaKTHBHBIE KypCHI, OKCIPECC-TIOATOTOBKA K OSK3aMEHAM, NPE3CHTAallH, TECTHI,

KapThl, OHJIAH-HUMKJIOTIE THH, cJ0Bapu] : Calir. — URL:
http://biblioclub.ru/index.php?page=main_ub_red.
2. OBbC M3/1aTeNIbCTBA «JIanby [yaeOHbIe, HAy4HbIE W3 J1aHus,

MEPBOUCTOYHUKH, XY/IOXKECTBEHHBIE TMPOM3BEICHUA PA3NIHBIX W3JATENLCTB; >KypHAIBI]| :
caitt. — URL.: http://e.lanbook.com.

3. ObC «lOpaitty [pazmen «BAIIIA TIOAIIMCKA: ®wman Kyol'Y (..
CnaBsinck-Ha-KyOann): ydeOnuku u yueOHble mocoOust m3nartenbcTBa «tOpaitry] @ caifr. —
URL: https://www.biblio-online.ru/catalog/E121B99F-ESED-430E-A737-
37D3A9EGDBFB.

4. OBbC «Znanium.com» [yueOHeIe, HAy4HbIC, HAY4YHO -TIOTTYJISIPHBIE
MaTepHajbl Pa3IMIHBIX HM3IATeIbCTB, XKypHaisl] : caiit. — URL: http://znanium.com/.

5. ObC «BOOK.ru» [yueOnbie mganms — kosuiekiwmst ans CIIO] : cair. —
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URL.: https://www.book.ru/cat/576.

6. Hayunas  snextponHas  OuOimoTexka.  MoHorpadum,  u3JaHHBIE B
maarenbcTBe  Poccuiickoii  Akagemun  EcTecTBO3HaHMS  [MOJTHOTEKCTOBBIA — pecypc
cBoOoHOTO Moctyna] : caiit. — URL: https://www.monographies.ru/.

7. Hayynast snextponHas OuOnmoTexa ctareid u myOimkaimii «eLibrary.ru»
[poccuiickuii MHPOPMAIMOHHO -aHATMTHYECKU TMOpTal B 00JacTH HAyKH, TEXHOJIOTHH,
MEJIWIMHBI, 00pa3oBaHWsi; OOJbINAas 4YacTh W3JaHWM — CBOOOJJHOTO JOCTyma] : calr. —
URL.: http://elibrary.ru.

8. ba3pl nanHbix kommanum «Mct Bero» [pazpen: Ilepuonnueckuie wu3aaHvis
(Ha pycCKOM s3bIKE) BKIIOYACT KoJUleKimM: M3manus 10  OOIIECTBEHHBIM U
TyMaHWUTapHbIM HaykaMm; W3mamms 1o megaroruke ©  oOpazoBanmio; M3manus 1o
nHbOpMaIMOHHEIM TexHoJoTwsIM; Cratuctudeckue wminanmsi Poccwmm u ctpan CHI'|
caiit. — URL.: http://dlib.eastview.com.

9. KubepJlennnka : HaydHass SJ€KTpOHHAs OMONMOTEKAa [HAYYHBIC >KypHATHI B
MIOJTHOTEKCTOBOM (popmare cBoGoaHOTO noctyna] : caiit. — URL: http://cyberleninka.ru.

10. EnumHoe oOkHO nocTyma K 0Opa3oBaTelbHBIM pecypcaMm : (enepaibHas
WHpOpMAIMOHHAss CHUCTeMa CBOOOJHOTO JIOCTynma K  HMHTETPAILHOMY  KaTajory
00pa3oBaTeIbHBIX ~ MHTEPHET-PECYPCOB W K  DJIEKTPOHHOM OWOIHMOoTeKe  y4eOHO-
METOJAMYECKUX MaTepHajioB 75l BCEX YpPOBHEH oOpa3oBaHWs: JOIIKOJBHOE, ofIiee,
cpenqHee  mpodecCHOHAIbHOE,  BBICIIEE, JomojHMTeNbHOEe : cair. —  URL:
http://window.edu.ru.

11. ®enepampHplii HEHTP HMHPOPMAMOHHO-00PA30BATEILHBIX PECYPCOB  [MJIst
obero, CpeaHero npoeCCUOHATLHOTO, JTOTIOJTHUTEJILHOTO 00pazoBaHus;
TIOJTHOTEKCTOBBIH pecypc cBoOoHOTO noctyma] : caiit. — URL: http://fcior.edu.ru.

12. Epwnas xomurekimsi  1mdpoBBIX  0Opa3oBaTeNbHBIX ~ PECYpPCOB  [1JIs
NpeTioflaBaHysl W M3Y4eHUS Yy4YeOHBIX JUCIMIUIMH HAa4aJlbHOTO OOIIEro, OCHOBHOTO
obmiero W cpegHero (MONHOTO) o0O0mEro oOpa3oBaHWsI; TIOJHOTEKCTOBBIA pecypc
cBoOoiHOTO octyna] : caiit. — URL: http://school-collection.edu.ru.

13. OdmmanbHeii MHTEPHET-TIOPTaI MpaBOBOM HUH(pOPMAIIH.
[ocymapcTBeHHass  cuctemMa  TpaBoBOM  WHGOpPMAIMU  [MOJIHOTEKCTOBBIM  pecypc
cBobOoHOTO MocTyma] : caiit. — URL: http://publication.pravo.gov.ru.

14.  DHimknoneuym [OHIMKI0TIe THH. CrnoBapu. CripaBO YHUKH
MOJTHOTEKCTOBBIA pecypc cBoOomaHoro noctynal // ObBC «YHuBepcureTckas OuOIMOTEKa
ONLINE» : caiir. — URL.: http://enc.biblioclub.ru/.

15. DOmnextponseiii katamor KyOaHCKOTO TOCYJapCTBEHHOTO YHUBEpCUTETA U
¢wmanos. — URL: http://212.192.134.46/MegaPro/Web/Home/About.

16. : http://enc.biblioclub.ru/.
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6. METOAUMYECKHUE YKA3ZAHUSA AJIS OBYYAIO I XCSA
1O OCBOEHMIO TUCHHUIIVINHbI

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

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

C TOYKM 3peHHs HCHOJb3YEMBIX METOJOB JIEKIMH HOAPA3JEISIOTCS CIIEIYIOIINM
o6pazoM: MHDOPMAIMOHHO-OOBSCHUTEIbHAS ~ JICKIMS, T[OBECTBOBATENIbHASA,  JICKIMA-
Oecena, mpobyieMHast JIEKIMS U T. 1.

YcTHOE W3NOKEHHE y4eOHOTO MaTepuana Ha JIEKIMH JOJDKHO KOHCTIEKTHPOBATHCS.
Crnymarh JEKIMI0O HY)XHO YMETh — MOJJCP)KHBaThb CBOE BHHUMAaHHE, MOHATH U 3ar0 MHHUTh
YCIIBIIIIAHHOE, YJOBHUTH TAy3bl. B mporiecce M3IOXeHWsI TperiofaBareyieM JICKIMH CTYICHT
JIOJDKEH BBIICHUTH BCE HEMOHSATHBIE BOIMPOCHL 3alMCHIBATH COACPXKAHME JIEKIMH HY)KHO
00s13aTeIbHO — 3amMcH TIOMOTAIOT TOAACPKUBATh BHUMAHKE, CIOCOOCTBYIOT TIOHUMAHHIO
U 3allOMUHAHMIO YCIIBIIIAHHOTO, TPUBOJIWUT 3HAHME B CHCTEMY, CIyXaT OMNOPOW I
niepexo/ia k 0ojee y0OKOMY CaMOCTOSITEIFHOMY M3YYEHHIO TIPEJIMETA.

MeToandeckre peKOMEHAAMH 10 KOHCTIEKTUPOBAHUIO JICKIUIA:

— 3amUCh JIOJDKHA OBITh CUCTEMHOM, MPEICTAaBISITh COOOM COKpAIEHHBIM BapHaHT
JeKIMM  mpenojaBatena.  HeoOxoammo — ciymarth, OOAyMBIBaTh M 3alUCHIBATH
0JTHOBPEMEHHO;

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

— HE TpeKpamas CiylaTe MperojaBaTelisi, Hy)KHO 3aluchiBaTh TO, YTO
HEOOXOMMMO  ycBoWTh. Henb3s  3amuchiBaTh  cpa3y k€  BBICKA3aHHYIO  MBICTD
nperiofaBaressi, cieayeT e€ TOHATh W IMOCJe ITOr0 KPaTKO 3almcarb CBOWMHU CIIOBAaMU
WIM CJIOBaMU TperiofaBatesss. BakHo, 9ToObl B Hel He OBLI MOTEPSH OCHOBHOW CMBICT
CKa3aHHOTO;

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

—cyenyeT oOpaTUTh BHUMAaHHME HAa OQOPMIICHHE 3amucu JeKimd. [l Kaxmgoro
npeaMeTa 3aBoauTcs oOmas TeTpaab. OTIMYHBIM OT OCTAIbHOTO LBETA CJEAYET
BBUICJISITh  OTAEJbHbIE MBICIM M 3arojIOBKHM, COKpaliaTb OTHEJIbHbIE CJI0OBA U
NPE/JIOKEHHS, UCIMOJIb30BaTh yCIOBHbIE 3HAaKW, OYKBBI JIATUHCKOTO W TPEYECKOro
anaBUTOB, a TAK)KE€ HEKOTOPBIE MPUEMBI CTEHOTPaUIECKOrO0 COKpAILIECHHUS 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 Pa3MYHbIX CHUTyalMid MO TeME 3aHATHs;

-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:
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-BepOasibHBIe (TPe00IagalommUM METOIOM JTIOJHKHO OBITh OOBSICHEHHE);

-TIpakTHdeCcKre (TMChMEHHBIE 3/aHus, TPYIIOBBIC 3aJaHusl U T. IL.).

BaxubM 111 cTyneHTa SIBISIETCS YMEHHE PalMOHAIBHO TOAOMpaTh HEOOXOIUMYIO
yueOHyto nmureparypy. OCHOBHBIMU JIUTEPATYPHBIMH HCTOYHHKAMU SIBIISTFOTCS:

— 6ubmmoreunsle GoHasl puwmana Kyol'Y;

— DIIEKTPOHHAs OMOIMOTEYHAs] CHUCTeMa « YHHBEPCUTETCKAs OMONMOTEKA OH-JIAH»;

— JJIGKTpOHHasE OWOmoTewHass cuctema M3marenbcTBa «JIaHby.

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

[IpocMOTp KHWUTM HaYHMHACTCS C TUTYIHHOTO JIUCTA, CJICIYIOIIETO TOCJE OOI0KKH.
Ha HEM 0OBMHO mMOMENIAIOTCS BCE OCHOBHBIE JaHHbBIC, XAPAKTEPU3YIOUINE 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'€, ONpEAEseTCs Kpyr 4YUuTaTesiei, Ha KOTOPbIM OHA paccyMTaHa.
bonpioe 3HaueHMe WMEET TMPEIUCIOBHE KHUTHM, KOTOPO€ 3HAKOMUT YMTATeNs C
JMYHOCTHIO aBTOpA, UCTOPUEH CO3/IaHMs KHUT'M, PAaCKpBIBACT COJEp)KaHHE.

[IpoyuraB mnpenucioBUe M TOJMy4YMB OOIIEE MPEICTABICHHE O KHUTE, CJEAYET
o0paTuThcsi K OMIABICHHWIO, 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, KOTOpPbIE COJEpX AT pa3IMuHble JOTOJHUTEIbHbIE cBeneHus. OHu
MIeYaTal0TCsl BHE OCHOBHOTO TEKCTa M Pa3bsICHAIOT OTAENbHbIE Bompochl. [IpenmeTHsie u
andaBUTHBIC yKa3aTelW 3HAYUTEIHHO OOJETYal0T MOBTOPEHHE W3JI0KEHHOTO B KHUTE
Marepuaia. B KOHIE KHMI'M MOXET pacroJiararbCs BCIIOMOTATeNbHbIA Marepuai. K Hemy
OOBIYHO OTHOCSTCS HMHCTPYKIMH, TPWIOXKEHHS, CXEMBI, CUTYalMOHHBIC 3a/1a4M, BOTIPOCHI
JUISL CAMOKOHTPOJISL U T.1I.

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

— NIOMETKH, 3aMEYaHusi, BbIJIEJICHUE IIaBHOTO;

— IUTaH, TE3WCHI, BBIIHCKU, ITaThI;

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

Yurath y4eOHMK HEOOXOAMMO BIYMYMBO, BHMMATElIbHO, HE TPOIyCKas TEKCTa,
CTapasich TMOHATH KKy (pa3y, OJHOBPEMEHHO pazOWpas MPUMEPHI, CXEMBbI, TaOJHIIBI,
PUCYHKH, TIpUBEJEHHbIE B y4EOHUKE.

OmganM W3 B@OKHEHMIIUX  CPENICTB, CHOCOOCTBYIOIIMX 3aKPEIUICHHIO  3HAHW,
ABJIAETCS KpaTKas 3aliMch NPOUYMTAHHOTO MaTrepuaja — COCTABJIEHHME KOHCIIEKTa.
KoHCneKT — 3TO KpaTkoe CBSI3HOE M3JIOKEHHE COJACPXKAHWS TEMbl, y4eOHHKAa WM €ro
yacty, 0Oe3 moapoOHOCTEH U BTOpocTeneHHbIX aeTaneil. [lo cBoel cTpykType u
MOCIIeJOBATEIbHOCTH KOHCTIEKT JOJDKEH COOTBETCTBOBATh IUIaHy ydeOHuka. [lostomy
Ba)XHO CHayaja COCTaBUTh IUIaH, a MOTOM IMCAaTh KOHCNIEKT B BUIE OTBETA HAa BOIPOCHI
wiaHa. Ecnmu yueOHuk pa3genéH Ha HeOOJIbIINE O3arjiaBIieHHbIE YacTH, TO 3aroJIOBKU
MOYHO pacCMaTpuBaTh KakK IyHKTbI IUIaHA, a U3 TEKCTa KaXKIOW YacTH CJIEyeT 3alucarb
TE€ MBICJIM, KOTOPbIE PACKPBIBAIOT CMBICJ 3aroJj0BKa.

TpeboBaHus K KOHCIICKTY:

— KPaTKOCTh, CHKATOCTh, IEJIeCO00Pa3HOCTh KaKIOTO 3alMChIBAEMOTO CJIOBA;

— 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 COJIEPXaHUsI KHUTU U LEJU €€ U3y4YEeHHUS.
MeToamdeckre peKOMEHIAIMH TI0 KOHCTICKTHPOBAHUIO:

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

— Ha OOJIOXKKE TeTpaau 3aliChIBAIOTCS HAa3BaHUE KOHCIIEKTHUPYEMOUW KHHIM U HMS
aBTOpa, COCTABISIETCS TUIAH KOHCTIEKTUPYEMOTO TECTa,

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

— KOHCIIEKTHPOBAHUE BENETCS HE C LEJIbI0 MMETh ONPEACIIEHHBIA 3allMCH, a I
OoJiee TOJHOTO OBJAACHUS COJIEP)KAaHUEM H3Yy4aeMOro TEKCTa, MO3TOMY B 3amucsX
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 O0pamathcsi K TEKCTYy W MPOBEPUTH CeOs, MPaBWIHHO JU
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, KPAaTKHX 3aMEUYaHHii, BOTIPOCOB;

— KaXJas CTaHWlla TeTpaau 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 yIepd CMBICIy 3alMcaHHOrO. PexoMeHOyeTcs NpUMEHSTb
0o01IeynoTpeOnTEIbHBIC ~ COKpAIlleHUs, Hampumep: M.0. — MOXkeT ObITh; TOC. —
TOCYNapCTBEHHBIN; 11.0. — JTODKHO OBITH U T.J.

— He CJIe/lyeT COKpallaTh MMEHa U Ha3BaHWs, KPOME OYE€Hb YACTO MOBTOPSIOLINXCS ;

— B KOHCMIEKTE HE JOJDKHO OBITh MEXaHMYECKOTO TMEperrChiBaHUSI TeKcTa 0e3
NPOJIYMBIBaHUSI €T0 COJAEPXKAHUSI U CMBICIIOBOTO aHAIN3A.

Jns wHarmcanws pedepara HeoOXonuMoO BBIOpaTh TEMy, COIJIAacOBaTh €€ ¢
nperiofaBarejeM, MoJ00paTh HECKOJIbKO HCTOYHHUKOB IO TEME, BBINOJHUTH AaHAIN3
HUCTOYHMKOB 0 PEHICHUIO MpoOJieMbl, 00OCHOBAaTh CBOIO TOYKY 3pEHUSI Ha DEIICHHE
MPOOJIEMBI.
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7. OHEHOYHBIE CPEJICTBA JJIS1 KOHTPOJISA YCIIEBAEMOCTHU

7.1. Iacnopt ¢oHAAa OLIEHOYHBIX CPECTB

l_ygn Kontpoympyemsie pasaens! (TeMbl) TUCHUMNINHBI HanmeHoBaHHE OLIEHOYHOTO CPECTBA
Tema 1.1 Beenenue
1. Pedepat, npaktnyeckas paboTa, TeCT
Tema 2.1. 3Be3mHoe He00. CrtOCOOHI ONpeieneHus
2. reorpadpuueckoil MUpOTHI Pedepat, mpaktnueckast padboTta, TeCT
Tema 2.2. OcHOBBI U3MepeHHS BpeMeHH. BumiMoe msrxeHue
3 Pedepart, npaxtuueckas paboTa, TecT
TUIAHET
Tema 3.1. PazButue npencraBienuil o ConHedHON cuCTEME.
4, 3axonsl Kemnepa — 3akoHs! mBmxeHns HeOecHbIX Teld. O6o0menue Pedepart, mpakriaeckast paboTa, Tect
u yrouHenue HerotoHoM 3axoHOB Kemiepa.
Tema 3.2.0npenenenue pacctosHuit 10 Ten CoTHEYHOW CHCTEMBI.
5. Cucrema 3emus-JlyHa Pedepart, mpakriaeckas paboTta, Tect
6 Tema 4.1. Ilpupona Jlyusl. [Tnanetsl. IInaneTsl 3¢MHOM rpyIIbL. Pedepart, npaktnueckas paboTa, TecT
) IInanetsl- rurantsl. [lnyToH
7 . Tema 4.2. Actepounpl. Meteoputsl. Kometsl u meteopsl. O6mue | Pedepat, mpaktnueckas aboTa, TecT
) cBezienust o CoJHIE.
8 Tema 5.1. McTouHUKY SHEPTUH U BHyTpeHHee cTtpoeHue ComHua. Pedepart, npaktnueckas paboTa, TecT
' ConHIE U KU3Hb 3€MIIH.
9 Tema 5.2. Paccrosinue 10 38e3n. [IpoCTpaHCTBEHHBIE CKOPOCTH Pedepart, mpaktnyeckas paboTa, Tect
) 3Be3n. Pusndeckas MpHUpoJa 3BE3].
Tema 5.3. CBsi3b Mexay (HU3NUESCKUMHU XAPAKTCPUCTUKAMHE 3BE3/L. Pedepart, npaktnueckas paboTa, TecT
10. | Hsoiinbie 3Be3ap1. DU3nNUECKUE TIEPEMEHHBIE, HOBBIE U
CBEPXHOBBIE 3BE3IbI
11. Tema 6.1. Hamra I"anaktuka. Jpyrue ["anaktiuku. Mertaranaktuka.. | Pedepat, npakmuueckas padorta, Tect
12 Tema 6.2. [IpoucxosxneHue u 3Bomonus 38e3]. IIponcxosxnenue Pedepart, mpaxtnueckas pabota, Tect
" | mnaner. )Kusnp u pazym Bo BceseHHOM.

7.2. Kputepyu OueHKHU 3HAHUU

Konrposr u oOleHKa pe3yabTaroB OCBOEHMS AMCLMIUIMHBL  OCYILECTBIISIETCS
npernojiaBarejeM B IPOLIECCE MPOBEACHUs MPAKTHUECKUX 3aHATHi, JJabopaTopHBIX padoT,
TECTUPOBAHMS, a TaKKe BBINOJIHEHUS 00yYaroIuMHuCs WHIMBUTYaIbHBIX
CaMOCTOSITeJIbHBIX 3a/IaHMI.

Pedepar. [Ipoaykr camocTosTeIbHON pabOTHI CTYAEHTA, NPEACTABIIAIONINA CO00M
KpaTkoe W3JIOKEHHE B TIMCHMEHHOM BMJIE TOJYYEHHBIX PE3YJILTaTOB TEOPETHYECKOTO
aHa3a  OMpEeNleNICHHOW HaydyHOW (yueOHO-HCCIIEIOBATENbCKOM) TEMBI, TAE€ aBTOP
pacKpbIBaeT CyTh HCCIIEyeMOU MPOOIeMbl, NPUBOIUT Pa3IMIHbIC TOUKH 3PCHHUS, a TaKKe
coOCTBeHHbIC B3IVIIABI Ha Hee. Pedepar oleHMBaeTCS MO KOJIMYECTBY 00OpabOTaHHBIX
WUCTOYHUKOB, IIYyOWHE aHajM3a MpoOJIeMbl, KadeCTBE OOOCHOBAHMS AaBTOPCKOM TMO3HIUH,
TyOWHE PacKpbITUS TEMBIL.

TecT. Cucrema CTaHIapTU3UPO BAHHBIX 3aJTaHuM, HO3BOJIAOIIIA
ABTOMATIBUPOBATh TMPOICYPY W3MEPEHUS YpPOBHS 3HAHWM M YMEHMH OOydYaromierocs.
TecT oneHMBaeTCsl MO KOJUYECTBY MPaBWIbHBIX OTBETOB (He MeHee 50%).

KpI/ITepI/ll/l OllEHKH 3HAHUH CTYIE€HTOB B LI€JI0OM IO THCIHMIIIMHE

«OTJIMYHO» -  BBICTABISIETCS ~ CTYHAEHTY, IOKa3aBIIeMy  BCECTOPOHHHE,
CHUCTeMAaTM3UPOBaHHbIE, TIIyOOKHE 3HaHWS Y4eOHOW MpOrpamMMbl AUCLMIUIMHBI M YMEHHE
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YBEPEHHO NPUMEHATh MX Ha NPAKTUKE 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 WIH B PEIICHUM 3a]1a4 HEKOTOPbIE HETOYHOCTW,

«YI1OBJETBOPHTEJIbHOY - BBICTaBJIACTCS CTYJ/ICHTY, MOKa3aBIIEMY
dbparmeHTapHbpll,  pa3poO3HEHHBIA  XapakTep  3HAHWI,, HEJOCTAaTOYHO  MPaBIIbHBIE
dbopmymupoBKH 0a30BBIX TOHSITHM, HAPYIICHWS] JIOTHUECKOM TMOCJEI0BaTeIbHOCTH B
M3JI0KEHUM MPOTPaMMHOIO MarepHasa, HO MpU 3TOM OH BJIAJEET OCHOBHBIMHU pa3/ieiaMU
y4eOHOU TPOTpaMMBbl, HEOOXOIMMBIMHU JIJI1 JaJbHEHIIEr0o OOy4YEHHsS M MOXKET NMPUMEHSThH
HOJTy4eHHblE 3HaHUA 1O 00paslly B CTAHAAPTHOM CHUTyalu;

«HeYI10BJIETBOPUTEJbHO» - BBICTABIISICTCSA CTYIEHTY, KOTOPbI HE 3HAaeT OOJbIIEH
YacTH OCHOBHOTO COJIepKaHWs Y4eOHOW NporpamMMBbl JWCIMIUIMHBL, JOMYCKaeT TPyObie
OIIMOKU B (POPMYIMPOBKAX OCHOBHBIX TMOHATHHA JUCLMIUIMHBI M HE YMEET HCIOJb30BaTh
MOJTyYEHHbIC 3HAHUS TMPU PEUICHUM TUIOBBIX MPAKTHYECKUX 3aj1ad.

7.3. OueHo4YHbIE CPeACTBA 15 MPOBeAeHH s TEKYIlel aTTecTalMU

Texymuii KOHTPOJb MOJKET MPOBOJIUTHCS B opme:
-(poHTATBLHBIN OTIPOC

-UHAVBUlY aJIbHBIM YCTHBIA OIPOC
-IIMCbMEHHBIN KOHTPOJIb
-TECTUPOBAHHUE IO TEOPETHIECKOMY MaTepray

-TpakTHdeckas (JmabopatopHas) paboTta

-3amura pedepara, scce
-3alllUTa BBIIOJHEHHOTO 33/1aHus,
-pa3zpaboTka mpoOJIeMbl Kypca (IOKIan).

dopma JInunbie IIpumepsr
Bnanenus
aTrecTalu 3HaHus YMmeHus (naBBIKH) KayecTsa OLICHOYHBIX
u CTyJEHTa CpEACTB
YerHblii Kontpons OrneHka yMeHus Ornenka Onenka KonTtponbHbie
(mucemeHH 3HaHUH 1o pasnuyaTh HaBBbIKOB CIIOCOOHOCTH BOIIPOCHI 110
BIif) ompoc OIIpEIENICHHbI KOHKPETHBIE paboTsl ¢ ONEPATUBHO U TeMaM
10 TeMaM M mpobiemam HOHSTHS JUTEPATY PHBIM Kau€CTBEHHO IpuiIararTes
1 ICTOYHUKAM U OTBEYaTh Ha
MIOCTAaBJICHHEIE
BOTIPOCHI
Pedepatnt Kontpons OrneHka yMeHus Ornenka Onenka Temsr
3HAaHUH 1O pa3nyath HaBBIKOB CIOCOOHOCTH K pedepaton
OTIpe/ICIICHHEI KOHKpETHBIE paboTsl ¢ CaMOCTOSITETIEH TPHJIATAIOTCS
M mpobiemMam TTOHSITHSI TATEPATy PHBIM oii paboTe
1 ICTOYHUKAM U aHAIM3y
JIATEPaTyPHBIX
VCTOYHHKOB
Ipaxmuec Kontpois OneHka yMeHus OueHka OueHka Temsr paboT
Kue 3HAHUS paboTath HaBBIKOB crmocoOHOCTH MpujiararTcs
(mabopato TEOPETHYECK COBpPEMEHHOH paboTsl ¢ OTNIEPATHUBHO U
PHBIC) X OCHOB KOMIIBIOTEPHO U BBIYHCIIUTENbH KaueCTBEHHO
paboTsl “HPOPMATHK TEXHUKOH, OH TeXHUKOH, peaThb
nuu WCIIOJIb30BATh MIPUKIATHBIM A MOCTaBJICHHBIE
nHpOpMaIHo BO3MOKHOCTH MIPOTPaMMHBIM Ha
HHBIX BBIUHCIUTEIEHO U CpelcTBaMU MIPaKTUIECKUX
TEXHOJIOTHH, W TEXHUKH U paboTax
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BO3MOJKHOCTE MPOTPAMMHOTO 3aadqu u
"u obecrieueHus apryMEeHTHpPOBa
MPUHIUIIOB MIPH PEIICHUH Tb PE3YJIBTATHI
WCTIOJIh30BaH MPAKTUIECKUX
ust 3aa4.
COBpPEMEHHOM
KOMTIBIOTEPH
O TeXHUKHU.
Tectuposa Kontpons OrneHka yMeHus Ornenka Onenka Bompocsr
HUC 3HAHUH 110 pasm4aTtb HAaBBIKOB CIIOCOOHOCTH MpujararoTcsd
ONpEaACIICHHDI KOHKPCETHBIC JJOTHYECCKOI'O ONEPaTUBHO U
M np06neMaM IOHATUA aHajm3a u Ka4€CTBCHHO
CUHTE3a IIPHU oTBEYaTh Ha
COIIOCTaBJICHU IIOCTAaBJICHHBIC
U KOHKPETHBIX BOIIPOCHI
TIOHSITUI

HpI/IMeprIe TECTOBbIC 3aJaHUA 1JIA TeKleIeﬁ arrecraluumn.

1.
a.
b.

Yro B HacTOsIIIee BpeMs IOHUMAETCS MO CO3Be3AUsIMH ?
OT/ICJIbHBIE YYaCTKU 3BE3HOTO HeOa
SpKAE€  3BE3/bl, KOTOphIE  CTPYNIMPOBaHBI B (UIYPBL,  XOPOIIO

3allOMHHAOIIUECA CBOMMMH KOHTYpaMH

TP WaOoT®NAO

IpyHIbl 3BE€3/ B BUIE JKUBOTHBIX

IpyIIbl SIPKUX 3BE3]1

OCHOBHBIE 3JIeMEHTbI TOPU30HTAJIbHON CUCTEMbI KOOPAUHAT?

CKJIOHEHHE, NPSIMOE BOCXOJKICHUE

3€HUTHOE PACCTOSIHHE, MPSAMOE BOCXOXKIACHUE

OTBECHAsl JIMHWSI, UCTUHHBIA TOPU3OHT

HeOeCHBI AKBaToOp, OCh MHUpa

A3MMYTOM HAa3bIBAIOT:

JIyTy OT TOPU3OHTA IO KPYTY BBICOTHI JJO CBETHIIA

JIyry OT TOYKM IOra Mo TOPU3OHTY JO MEPECEUYEeHHss C KPYyrOM BBICOTHI B

HaIpaBJICHU MW 3ariaaa

C.

Ayry OT TOYKM BCCCHHCIO pPaBHOACHCTBUA A0 IEPECCUCHUA C KPYIroM

CKJIOHCHMA JaHHOI'O CBCTHIIA

maeo o s

nmoja Hum?

>0 o

a.

JIyTy OT TOYKH IOra J0 NEPECeUeHus] C IKBAaTOPOM

KyabMunauusi — 310:

CaMO€ BBICOKOE TIOJIO’KEHHE CBETWIA OTHOCHUTEIbHO TOPH30HTA

SIBJICHUE TIPOXOJKICHUS CBETWI Yepe3 HeOCCHbI MEepHIUaH

SIBJICHUE TIPOXOXKIICHUS CBETINT Yepe3 HeOSCHbI 3KBATOP

SIBJICHUE TIPOXOXKIICHHS CBETHI Y€pPe3 SKIMUITUKY

Ha kakoii muporte cosHue Bcerga 12 yacoB Hax ropu3oHToM u 12 yacos

90°

66,33°

23,27°

OO

HcTunHbIe cOJTHEYHBbIE CYTKH - 3TO:

NPOMEXKYTOK BPEMEHM MEXIy JBYMs IMOCJIEJOBATEJIbHBIMU OJHOUMEHHBIMU

KynbMuHausiMu  CoJTHIa

b.

MOMEHT HIDKHEH KyJibMuHaIMu CoJHia
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BpeMsi, OTIpeIeIIEMOE TMOJIoKeHHEM peanbHoTo CoJTHITa
BpEeMsI OJTHOTO TIOBOPOTA 3€MJIM OTHOCHUTEIILHO 3BE3]]
MecTHOE BpemMs — 3TO...
Cpenne - conHeyHoe Bpems Ha () mepuauaHe
Bpewmsi, m3mepenHoe Ha JaHHOM TreorpaduIecKoM MepHIraHe
Bpewmsi, onpenensieMoe mo TOJIOKESHUIO 3BE3]1 Ha HeOe
Bpewmsi, onpenensemMoe MoyiokKEeHHEM PEeabHOTO COJIHIIA
YTo HA3LIBAKT COJIHEYHOM CHCTEMOI?
COJIHIIE, IUIAHCTBI C WX CIYTHAKaMH, acCTEPOMAbl, KOMETBI, METEOPHI,
MEXKIUTAaHETHAs CpeJia, YACPKUBACMbIC TPABUTAIIMOHHBIMH TPUTSHKCHUSIMH COJTHIIA
b. mmiaHeThl ¢ WX CIyTHMKaMH, acTEPOMIbI, KOMETBbI, METCOPbBI, MEKIUIAHCTHAS
cpena, yiep)KiBaeMble TPABUTAIIMO HHBIMH TIPUTSHKCHUSIMH  3€MJTA
C. 3BE3JIbl, COJIHIE, TUIAHETHI C MX CIyTHHKAMU
d. 3Be3dbl, COJHIE, IUIAHETHI C WX CIYTHHKAMH, acTEPOUIbI, KOMETHI, METCOPHI,
MEXIUTaHeTHAsA CpeJia, YACPKUBACMbIC TPABUTAIIMOHHBIMH TPUTSHKCHUAMH 3EMITH
9. Yrto moHMMAaeTcs MO aCTEPOUAOM ?
d. TUIAHETOIOJIOOHOE TEeJIO COJTHEYHOU CHCTEMBI
b. nensHoe HeGecHOE TENO
C
d

©®oo0 T N2

o

N0JIOCKA CBETa Ha HeOe
. Tajarolas 3Be3za
10. Buaumoe ABUKeHHE TJIAHET — ITO:
nepeMelleHe TUIaHeT OTHOCHUTENIbHO APYr Jipyra

b. mepeMemicHue IwiaHeT Ha (OHE 3BE3[

C. JIBIDKCHHE IUIAHET BOKPYT COJIHIIA

d. mepeMelcHHE IUIAHET OTHOCHTEIBHO 3EMIIH

11. CupepuyecknM nepuooM 00palieHUs MJIAHETHI HA3BIBAKOT:

a. TPOMEXYTOK BpPEMEHH, B TEUYEHHE KOTOPOTO OHAa COBEPIIAECT OJUH MOJHBIA
000pOT BOKpYT COJIHIA 1O CBOEH opOure

b. mpoMexyToKk BpeMEHH MEXIy JBYMs MOCJEOBATEIbHBIMI OJHOWUMEHHBIMH
KOHQUTypalusMH TUIAHET

C. MPOMEXYTOK BPEMEHH, B TEYEHHM KOTOpPOTO OHAa COBEpILACT OJIMH IOJIHbIHI
000POT BOKPYT COOCTBEHHOUM OCH

d. TpOMEXKyTOK BpPEeMEHH, B TCYCHHH KOTOPOTO OHA COBEPIIACT OJMH IOJIHBIA
000pOT BOKPYT 3eMJTH

12. Onpenenenue IlepBoro 3akona Keniepa.

a. OpOura Kaxgoil IUaHeThl €CTh JJUIMIC B OJHOM M3 (DOKYCOB, KOTOPOU
HAXOJIUTCS COJIHIIE

b. Pamuyc — BekTOp IUIAHETHl 3a paBHBIC MPOMEXYTKM BPEMEHH OIHCHIBACT
paBHbIE IUIOIAAH

c. Ksagparbl cugepuueckux NepHoioB, OOpalleHus ABYX IUIAHET, OTHOCATCS Kak
KyObl OOJIBIIMX TOJYOCEH UX OpOUT

d. Tlox nmeicTBHEM CWIbl TPUTSDKEHUS OJHO HEOECHOE TEJO IBWKETCS B MOJIC
TATOTEHUS JAPYroro HEOECHOro Teja MO OJJHOMY M3 KOHMYECKUX CEueHUU

13. Capocom Ha3bIBAIOT:

a. IlocnemoBarenbHOCTh 3aTMEHHH, MOBTOPSIOUIMXCS TMOYTH TOYHO B IPEKHEM
HopsJIKE, Yepe3 MPOMEKYTOK BPEMEHH

b. mpomexytok BpeMenn Mexay COJHEUHBIMHU 3aTMCHHMSIMH, TOBTOPSIONIHECS B
OJIHOM U TOM e TOpsSAKE
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C.
d.
14.

pPOMEXXyTOK BpeMeHH Mexny JlyHHpiM 1 COJTHEUHBIM 3aTMEHUSIMHU
NPOMEXXYyTOK BpeMeHu B 1 rox 9 mec.
IonHoe KOJIMYECTBO JHEPruH, MCIycKaeMoe 3Be310ii ¢ TMOJIHOI

MOBEPXHOCTH BO BCEX AJHUHAX BOJIH 32 ¢ AUHUITY BDEMECHH HA3bIBACTCH

a.
b.
C.
d.
15.
a.
b.
C.
d.
16.

MOIHOCTBIO 3BE3bI

CBETUMOCTBIO 3BE3/bI

bneckom 3Be311bI

HTEeHCUBHOCTBIO 3BE3JbI

CooTHecuTe 00J1aCTH JIEKTPOMArHUTHOTO CIEKTPA € UX JJIMHAMH BOJIH:
lNamma mnydenne 1) 0.76-15 mxm

Pentrenosckoe mayuenue 2) 100-3900A

UndpakxpacHoe myuyenne 3) < 0.1A

VistpapuonetoBoe mnydenve 4)0.1-100A

VYkaxute, Kakoe H3 COJIHEYHBbIX SIBJIEHHH ONHCAHO: CBeTJIbIe

(poTocepHbie ATHA, KOTOPBIE BBITJISAAAT KAK PUCOBbIE 3epHA:

a.
b.
C.
d.
17.
a.
b.
C.
d.
18.
TUTAHTHI:
a.
b.
C.
d.
19.
a.
b.

21.

['panynbr

DIIOKKYIIBI

[Tpotybepantipt

CoJiHeYHBIE TISITHA

HenocpencrBenno noja gporocdepoii CosiHua pacnosio:keHa

Conneunast atmocdepa

ConHeuHasi KOpoHa

KonBekTrBHas 30Ha

30Ha SAIEPHBIX PEaKIMii

Kakasi u3 npuBeleHHBIX IJIAHET He OTHOCUTCS K Tpynmne MJIAHeThI-

3emuis

Carypu

Onurep

VYpan

Tutan ABAsIeTCSA IJIaBHBIM CIIyTHUKOM:
FOmurepa

Henryna

VYpana

Carypna

. Jlonmosinute ¢gpa3y: Temmneparypa 3BE31.....

NPUMEPHO  OJIMHAKOBast
CWIBHO OTJIMYACTCA Y Pa3HbIX 3BE3N

OJIMHAKOBasi y BCEX 3BE3]]

HE OJMH M3 TIEPEUYHNCIICHHBIX

Ilepuoa aBoiinoii 3Be3ab1 Cupuyc 50,0 jer, 0oabmas MOJyoch OPOUTHI

7°°,57, ronnunblii mapaaiaakc 0°°,375, oTHOmeHHe PACCTOAHMH KOMIIOHEHTOB OT
nenTpa macc 0,71:0,29. Bpruucaure: paccrosiHve 10 3B€3] B MapceKax M Maccy
rJ1aBHOM 3Be3/bl (00Jiee MACCUBHOTO KOMIIOHEHTA)

a.

o 0o

R=2.71c m=2.3M,
R=5.1nc m=2.3Mg
R=5.4nc m=4.6M,
R=10mnc m=2.3Mg
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22. ledeunant —310:

a. OcoOblif BUJ 3aTMEHHBIX 3BE3I;

b. BcmexuBaromue 3BE3ILL,

C. @dmuueckd MEepPeMEHHbIE;

d. He oaHM U3 BBIIIE MEPSUHCIICHHBIX

23. Kak onpee/siloT BO3pacT 3BE31:

d. paIMOAKTHMBHBIMH METOJaMH

b. 1o ckopoCTH pacxo0BaHKs 3aMacOB SHEPTrUU

C. TIO M3YYCHHIO OKAaMEHEJIbIX OCTATKOB XMBOTHBIX M PACTEHHI

d. MeTOIOM CIeKTpaJbHOTO MapauIakca

24. CaenctBueM ycTaHoBjdeHHOro moJoxkenusi Coanuma B Tanaktuke
SIBJISIETCSI:

a. HaOmomaemas HamMH Ha HeOe mosioca MileuyHOTO TyTH

b. Hammuue smapay [amakTuku

C. HMYHE KOPOHHI y [ anakTuku

d. HamMuKWe CIHpaJbHBIX PYKABOB

25. JlomosHuTe: T-accomuanuu coiepKaT nepeMeHHblIe 3BE31bI THNA. .....

a. T oBna

b. T rempua

c. T crtpenbua

d. T paka

26. B kakyw rpynny rajiakTHK BXOJHUT HAIA rajakTuka?

a. MeCTHas rpyrma

b. kapnukoBas rpyrmma

C. KapJIMKOBO-MECTHas

d. akTuBHas Tpyrma

27. Yto u3y4aeT KOCMOJIOTHA?

a. IIpoucxoskaeHre W ABOJIOIMS HAIIIETO MHUpa

b. TIlpoucxomenwe H 3BoJrOIMI Hamieii COMHEYHON CHCTEMBI

C. Ilpoucxoxnenue u 3BOIOIMS Hamied ['anakTrku

d. TIpowcxoXneHHe u SBOJIOIMSA APYrux | alakThK

28. KocMo0rnyecKuM NPUHIMIIOM HA3bIBAKOT:

a. TpeasIoKeHHE O MHOT000pa3vy M yBeIMYEHHH BceneHHOM

b. mnpemoxxenne 00 OHOPOIHOCTH U M3OTPOIHMU BeeseHHOM

C. TpeasiokeHre O (OPMHUPOBAHUU BCEJICHHOU

d. mpeanonoxkeHue 0 GOPMHUPOBAHHU 3BE3]T

29. B K0oCMOJIOTMH TpPH H3YYE€HHH OTPOMHBIX MACIITA00B MeTarajJakTHKH
NMOJIb3YIOTCSH:

a. o6mei reopueit HproToHa

b. 001ei Teopreii OTHOCUTEILHOCTH

C. oOImei Teopreii napajioKCcoB

d. oOmieit Teopreit arropuTMOB

IIpuMepHBIe BONPOCHI 111 YCTHOI'O ONPOCa (KOHTPOJIbHBIX PadoT) M0 TeMaM:
1. Kakas 3Be3na Ha HeOockiIOHe ykasbiBaeT Ha CeBepHblil nmomoc Mupa? Kakomy

CO3BE3/IMI0 OHA TIPUHAIJIE KUT?
2. Yro HazpBaOT co3Be3aneM? Ha ckosibko co3Be3nuii pasaeneHo He6o?
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3. Uro Takoe oxmunruka? Kak  cBs3aHbl co00¥l HIKmMIruKa "

MEXIY

30HaKaJIbHBIC COSBC?)I[HH?

4., Bcerma mm OOHO W TO K€ CBETWIO HAXOIMUICS B OJHOM TOUYKE HEOOCBOA B

TeueHue roja, cyrok? Ilouemy?

5. HazoBure uuciio 6onpmmx 1oaseT COJIHEYHOUW CUCTEMBL
6. Kakue rpymmbel IUIaHeT BBIACIAET COBpeMeHHas acTpoHomus B CoHEUHOM

cucreme?

7. Ilo xakuM mpu3HaKaM IUIAHETHl OOBEIUHEHBI B IPYIIIbI?
8. Kakue mmanetsi B COMHEYHOW CHUCTEME MPHUHATO HA3BIBATh «BHEIIHUEY», KaKHe

«BHYTpEHHUE» ?

9. KakoBo paccrosinne ot Connia 1o [lmytona (B a.e.).
10. Buiasl TeliecKomnos.

IIpumepHBbIe BONPOCHI 1JI51 KOHTPOJIAA CAMOCTOATEIbHOM padoThI:
Bapuant 1:

1. IlpoBenure CpaBHUTENHHYIO XapaKTepUCTHKY IUIaHeThl Mapc.
2. IlpoBeure aHamM3 KapiWKOBBIX IUiaHeT COJIHEYHOW CHCTEMBI.
Bapuant 2:

1. IlpoBenure CpaBHUTENIbHYIO XapaKTepUCTHKY IulaHeTsl FOrmmrep.
2. [IpoBenure aHAIU3 METEOPHUTOB.

Bapuant 3:

1. IlpoBenure CpaBHUTENILHYIO XapaKTEPUCTHUKY IUIAHETHI Y paH.

2. [IpoBenure aHamm3 MeTeopoB COJTHEYHON CUCTEMBI.

Bapuant 4:

1. [IpoBeaure CpaBHUTEIILHYIO XapaKTEPUCTHUKY IUIAHETHI MeEpKypHid.
2. Ilpoenure anam3 Ilosica acteponnoB CoJTHEYHON CHCTEMBI.
Bapuant 5:

1.IlpoBeaure CpaBHUTEIILHYIO XapaKTEPHUCTHUKY IUIaHeThl CarypH.
2. [IpoBenure anHamm3 komeT COJIHEUHON CHCTEMBI.

Bapuant 6:

1. IlpoBenure CpaBHUTENLHYIO XapaKTePUCTHKY IUIaHeThl HemnryH.
2. [IpoBenure aHamm3 60sua0B COJTHEYHOW CHUCTEMBI.

Bapuanr 7:

1. [IpoBenure CpaBHUTEIILHYIO XapaKTePUCTHKY IUIaHETHl Benepa.
2. [IpoBenure anamm3 Ilosica Kotimepa.

7.4. OueHOYHBIE CPeACTBA 1JIs IPOBEACHUS MPOMEKYTOYHOM aTTecTALMHU

dopma IIpumepst
Brnanenne JInuHbIe KauecTBa
aTrecTa- 3HaHuA YMmeHus OIIEHOYHBIX
(HaBBIKH) CTyJEHTa
82051 CpeacTB
Onenka yMeHus OneHKa HaBBIKOB OneHka crIoCOOHOCTH Bonpocst
Hduddep OHMMAaTb JIOTUYECKOTO IrPaMOTHO U YETKO IIpUJIATaroTCs
eHnuposaH | Kontpoms CHENHANBHY O COTIOCTaBIICHUS U u3naraTh MaTepHai
HBI 3a4eT | 3HAHUA TEPMHUHOJIOTHIO XapaKTePUCTUKH
6a30BbIX 00BEKTOB
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II0JIO>KEHUH B OueHka yMeHUs OLieHKa HAaBBIKOB OneHka CIIocOOHOCTH Bonpocst
obacTu pelaTh THIOBbIE JIOTHYECKOTO IPaMOTHO ¥ YETKO MIPUIAraloTCs
MaTeMaTuUKn BONIPOCHI B oOnact MBINUICHUA TIPU nu3jiaratb X0 pCHICHUA
npodecCHOHABHON | pEIIeHNH 3a]ad B 3a/ad B 00JacTi
JeATeITEHO CTH obmacti npo¢eccnoHaIbHO I
npo(ecCHOHaIPHON | IESITeBHOCTH U
JIeSITETILHOCTH apryMeHTHPOBaTh
pe3yIIBTaThI

7.4.1. lIpuMepHbIe BONMPOCHI IAJIS IPOBEAEHUA IPOMEKYTOYHOM aTTeCTALUNMN
(nu¢¢depeHUNPOBAHHBIN 3a4€T)

1. Tepeuncnure mianeTsl COJMHEYHOM CHUCTEMBI B TMOPSIKE MX PACTOJIONKEHHS OT

Couria.
2.

Ha «xakue Bunel pensatcs 1wradethl CoiHeuyHOW cucteMbl? Kak oHu

pactpeessitoTcs mo Bugam?

3. 3akonsl Kemnepa.

4. I'eoueHTprYecKas M IeJIMOLCHTPUYECKAs CUCTEMBL.

5. Kak BO3HMKAalOT COJIHEUHbIE M JIyHHble 3aTMeHUsI? C KakoW NEpHUOIMYHOCTHIO
OHM TIPOUCXOISIT?

6. [lepuon Bpamienust u nepuoj; odpamieHus 3emian u JIyHbr?

7. Kak cBg3aHbl BpeMeHa rojia ¢ BpalleHueM 3eMiIn?

8. Uctopust Bo3HMKHOBEHUSI COJIHEYHOU CHUCTEMBI.

9. Ctpoennie ConHia (BHyTpeHHEE U BHEIIIHEE).

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

Oo6pazoBanust Ha CoJiHIe.

MarnnrHoe mosne CoJiHia.

CoctaB CoJHIla TI0 Macce U 1o 00beMy.

Ilepronbl CoHEYHON aKTHBHOCTH.

Kak BamsieT coJiHeYHAs aKTHBHOCTH Ha >KM3Hb Ha 3emie?
Yto Ha3pIBaCTCs SKJIMITHUKO I?

Urto mpeacTaBisaioT co00i co3Be3usl, CKOJIBLKO HX?
Kakne co3Be3aus Ha3BIBAIOTCA 30MAKAILHBIM H?

Kakue cyiiecTByIOT 3B€3/HbIE KOOPIHHATHI?

19.3auem 0003HaualOT 3BE3/1BI B CO3BE3AMAX OyKBaMU rpedeckoro andasura?

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

Bunnr 3Be3n.
CKOJIBKO 3B€3J MOYKHO YBUIE€Th HEBOOPYKEHHBIM B3IJISLAOM?

. XapaKkTepUC TUKH 3BE31.
. 3Be3aHbIE CKOIUIEHMUS.

Me:x3Be3nHas cpena.

Enqvauiml u3Mepenus UIMHBI B KOCMOCE.
BrearmocdepHast acTpoHOMUS.

Bunel Teneckonos.

KocMmuueckue uccieqoBaHus.
CriexTpanbHblil aHAIN3.

. l'anaktika Mue4dHblil MyTh.

Crpoenue I'anmaxTuk.
Bunpe!r ramakTux.
OBomoiwsa [ ajlakTHK.
3akoH Xa0Ja.
Mogens BecenenHoil
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7.4.2 Tlpumeps! 3a1a4 Ha quddepeHIMPOBAHHBIN 3a4eT

1. 3Be3na Bera naxoaurcs Ha pacctosinuu 26,4 c¢B. roga oT 3emin. CKOJIBKO
JeT netena Obl K Hel pakeTa ¢ MOCTOSHHOM ckopocThio 30 km/c?

2. B monnens Bama TeHb B JBa pa3a MeEHbIIE, yeM Bail pocT. Omnpepemnure
BbICOTY COJIHIIA HaJl TOPU3OHTOM.

3. Ha ckombko oTimuaercs mMecTHoe BpeMs B CuMdeporosie OT KHEBCKOTO
BpeMEHHU?

4. crepous; AMyp ABIDKETCS MO 3JUMICY ¢ 3KcieHTpucuretoM 0,43. Mosxet i

ATOT AaCTEpOU] CTOJIKHYThCS € 3eMJIel, €clii €ro nepuoj BpaueHus BOkpyr CosHia
paBeH 2,66 rona?

5. Ha xkakoil BbICOTE HaJl TMOBEPXHOCTHIO 3€MJIM JIOJDKEH BpallaThCs
reoCTallMOHAPHBIN CITyTHUK, BUCSIIMA HAaJ OJHOUW TOUKOW 3emin?

6. Moryr M KOCMOHAaBTHI C TIOBEPXHOCTU JIyHbI HEBOOPYKEHHBIM IJIA30M
yBUIEeTh YepHoe mope?

7. Ha moBepXHOCTH KakoW IUIaHEThI 36MHOW T'PYyImbIl BeC KOCMOHABTOB OyleT
HauMeHbIIeH ?

8. Korpma, 3umoli wim neTomM, B OKHO Balllell KBAPTHUPHI IOJJIEHb IOIAAET

Oonbine conmHeyHou sHeprum? Paccmotpure cimywyam: A. OkHo Bbxoaur Ha tor; b. OxHO
BBIXOJUT HAa BOCTOK.

9. Korpa, 3umoil wid J€TOM, B OKHO Balll€ii KBApTUPHI MOJJIE€Hb NOMAIacT
Oosbiie conmHeuHo# sHeprun? Paccmotpure ciaydam: A. OkHo BbIXoawT Ha 1or; b. OkHO
BBIXOJIUT Ha BOCTOK.
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8. IOINIOJTHUTEJIBbHOE OBECIIEYEHHUE JUCHUIIVIMHbI

Tema 6.2. Ilpoucxoxnerne u dBOOIMS 3Be3n. [Ipoucxoxnenue 1wiaHeT. JKm3Hb U
pasyMm BO BceseHHOM.

HmeroTcsi TOBOJILHO Ha/IEXKHBIE T€0JIOTUUECKUE JaHHbIe, YKa3bIBAIOIIUE HA TO, YTO
yke 3.5 mipa. neT Hazax 3emHas atmocgepa Obula Oorara kuciopogoMm. C apyroi
CTOPOHBI BO3PACT 3€MHOM KOPBI OllCHMBAeTCs reojioramu B 4.5 mupa. jet. XKu3Hb 10/0KHA
ObUIa BO3HMKHYTh Ha 3eMile 0 TOTO, Kak arMocdepa cTtana 6orara KUCIOPOAOM, TaK Kak
NOCJIEAHN B OCHOBHOM SIBJISIETCSI MPOAYKTOM JKM3HEAEATEIbHOCTH pacTenuil. (CornacHo
HE/JaBHEM OICHKE aMEpPUKAHCKOTO CHEeIMaINCTa MO IUlaHeTHOM acTpoHomuu CaraHa,
JK3Hb Ha 3emuie Bo3HUKIAa 4.0-4.4 mapn. et Hazaf.

MexaHm3M YCIIOKHEHHS! CTPOCHHS OPraHWYEeCKHUX BEIIECTB M TOSIBICHHE Y HUX
CBOWCTB, MPUCYIIMX >KMBOMY BEILIECTBY, B HACTOSIIIEE BpeMsl €IlI€ HEeI0CTaTOYHO U3YYEH,
XOTs B TIOCJIEHEE BpeMsi HaOJomaroTcsl OOJbIKe ycrexu B 3Toi obmactu Ouonorun. Ho
yXKe ceiyac sICHO, YTO MOIOOHBIE MPOIECCHl ANATCS B TEUCHUE MWUIHAPAOB JIET.

Jlrobass ckoJIb  YrOJHO  CJIOXHAs KOMOWHAIWMSI AMUHOKUCJIOT U JIPYTHX
OPraHM4ECKUX COCJMHEHMA - OTO €HE HE KUBOM OpranmsM. MOXKHO, KOHEYHO,
NPEITIOJIOKUTh, YTO TPH KaKWX-TO HCKIFOUMTENILHBIX OOCTOSITEIbCTBAX TJE-TO Ha 3eMile
BO3HMKIA Hekas ‘“mpa/lHK”, xortopas m mociyxuna HayaioM BceMy XHUBOMY. Bpsa mm,
OJIHAKO, 3TO Tak, eciu runoretndeckas “mpa/I[HK” Obia BrmosiHe mogo0Ha COBPEMEHHOM.
Heno B ToM, uTto coBpemennas J[IHK cama mo cebe comepmenHo Oecromorna. Ona
MOKET (YHKIHOHAPOBATH TOJIBKO TPH HATMYUK OeJKOB-(hepMeHTOB. Jlymarb, 4TO YHCTO
CIy4aiiHO, TyTéM ‘TIepeTpsAXUBaHUs” OTHCIBHBIX OEJIKOB - MHOTOATOMHBIX MOJICKYIL,
MOIJIa BO3HMKHYTh Takas CJOXHeHmas wamvHa, Kak ‘“‘mpa/lHK” u Hyx#bll nms eé
(YHKIMOHMPOBAHUS KOMIUIEKC OeNKOB-(pepMEHTOB - 3TO 3HAYUT BEpPUTH B UyJeca.
Opnako MOXHO mpennonoxurb, 4to MoJekynsl JJHK u PHK mnpomsoumm ot OGonee
NPUMHUTUBHO W MOJIEKYJIBI.

Jns o0pa3oBaBIIMXCS HA IUIAHETE€ TMEPBHIX MPUMUTHUBHBIX JKUBBIX OPraHM3MOB
BBICOKHE [103bl pagualdd MOTYT MpPEJCTaBIATh CMEPTEJbHYI0 OINACHOCTh, TaK Kak
MyTaluyd OyayT MPOUCXOJWTh TaKk OBICTPO, YTO ECTECTBEHHBI OTOOpP HE TMOCTEeT 3a
HUMM.

3aciayKMBacT BHHMMAaHusl €LIE TakoW BOMNPOC: IMOYEMY JKW3Hb Ha 3€MJIE HE
BO3HMKAET M3 HEKMBOI'O BellecTBa B Hamie BpeMsi ? OOBSCHUTH 3TO MOXHO TOJIBKO TEM,
YTO paHee BO3HUKILIAS >KW3Hb HE JAacT BO3MOXHOCTb HOBOMY 3apO’KJICHUIO >KU3HU.
MukpoopranusMbl U BHUPYChl OYKBAIBHO CBHEAST YK€ IEpBbIE POCTKH HOBOW IKU3HU.
Henp3si MOMHOCTHIO HCKIIOYATh M BO3MOJKHOCTH TOTO, UTO JKM3Hb Ha 3eMJie BO3HHKIIA
CIIy4aiHo.

CymectByeT emi€é OJaHO OOCTOSATEIBCTBO, HA KOTOPOE, MOXET OBITh, CTOWT
00paTuTh BHMMaHHWE. XOPOIIO W3BECTHO, YTO BCE ‘SKuBBIE® OCJIKHM COCTOST W3 22
aMUHOKHCJIOT, MEXIY T€M KaK BCEro aMHMHOKHMCIOT m3BecTHO cBbiue 100. He coBcem
TIOHATHO, YeM OTH KHCJOTHl OTIMYAIOTCA OT OCTaIbHBIX CBOMX ‘‘coOparbeB”. Her ym
KakoW-HUOY[b TIIyOOKOM CBSI3M MEXIY MNPOUCXOXKACHUEM JKM3HU U 3TUM YAUBUTEIIHHBIM
SBJICHUEM ?

Hamo oTmeTturs, 4TO TeHTpanbHAs TpoOiieMa BO3HMKHOBEHHWS J>KM3HM Ha 3eMile -
00bsSCHEHHE KAaY€CTBEHHOTO CKauka OT “HEKMBOTO’ K ‘SKMBoMy”’ - BcE emié aajeka oT
scHOoCcTH. HenmapoM oJuH M3 OCHOBOTIOJIO)KHMKOB COBPEMEHHOM MOJICKYIISIPHOW OHMOIOTHH
npodeccop Kpuk Ha Bropakanckom cuMmrmioswmymMe MO MpoOJieMe BHE3EMHBIX IMBIUTM3AIAN
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B cenrsiope 1971 roma ckazam: “Mbl He BWAMM TIyTH OT TMEPBUYHOTO OYIbOHA 10
€CTECTBEHHOT0 0TOOpa. MOJKHO NpPUIATH K BBIBOJY, YTO MPOMCXOXKICHUE KM3HU - 4YIO,
HO 3TO CBUJIETEJILCTBYET TOJIBKO O HAIlleM HE3HAHUM .

BosnHyrompii Bompoc O JKM3HM Ha ApPYTUX IUIAHETaX 3aHAMAeT YMbI acCTPOHOMOB
BOT Y€ HECKOJBKO CTOJIETHHA. BO3MOKHOCTH caMOTro CyIIECTBOBAHMS IUIAHETHBIX CHCTEM
y Ipyrux 3BE3J TOJILKO CE€W4ac CTAHOBUTICS IPEIMETOM HAay4HBbIX MCCJIEOBaHUN. PaHbiie
)K€ BOMNPOC O JKM3HM HA JPYruX IUIaHeTaX OBUI O00JacCThI0 YHUCTO YMO3PHUTEIIHHBIX
3akimoueHnit.  Mexay teM Mape, Benepa u npyrue 1waHeTsl COJHEUHON CHCTEMBI YyXke
JIaBHO M3BECTHbI KaK HECaMOCBETsIIHUEeCs TBEPAbIE HEOECHbe Tena, OKPYXKEHHBIC
atMocdepamu. JlaBHO CTalo SICHO, YTO B OOIIMX YepTax OHM HATOMHHAIOT 3€MJIIO, a €CIN
TaK, T0OYeMy Obl Ha HUX He OBITh >KU3HHU, JaXEe BBICOKOOPraHM30BAHHOM, M, KTO 3HAET,
pazymHou ?

OCHOBHBIMU aTOMaMH, BXOJSIIIMMU B COCTaB TE€X MOJIEKYISIPHbIX KOMIUIEKCOB, W3
KOTOPbIX 00pa3oBajoOCh JKMBOE BEIIECTBO, SBISIOTCS BOJOPOJ, KHCIOPOH, a30T U
yrmepon. Pousp mocrnenHero ocoOeHHO BaxHA. YIIIEPOJA - UETHIPEXBAJICHTHBIN AIIEMEHT.
[loaToMy TOJILKO YINIEPOJHBIE COEIMHEHHMS TMPHBOJAT K OOpa3sOBaHMIO JJIMHHBIX
MOJICKYJISIPHBIX IIeTIel ¢ OOraTbiIMM W M3MCHYMBBIMH OOKOBBIMH OTBETBICHUSIMU. VIMEHHO
K TakOMy TUIy TPUHAAJICKAT pa3IMuHble OENKOBbIE MOJIEKYJbl. YacTo 3aMeHuTeseM
yriiepojia Ha3biBalOT KpeMmHuil. Kpemuuii moBosibHO oOwieH B kocMmoce. B armocdepax
3BE3]] €ro COJIepKaHue JMIb B 5-6 pa3 MeHblle, 4eEM YIVIEPOJa, TO €CTh JOCTAaTOYHO
BeJIMKO. Bpsin 5mm, onHaKo, KpeMHHI MOYKET Wrparh PoJib “KpaeyroJIbHOTO KaMHS >KU3HU.
[lo HEKOTOPHIM MPUYMHAM €r0o COEJUHEHWs HEe MOTYT OOecmeuuTh Takoe OoJbIIoe
pasHOOOpa3ue OOKOBBIX OTBETBJICHMHA B CJIOXKHBIX MOJIEKYISIPHBIX IIEMOYKaxX, Kak
yIIepoJiHble  coequHeHus. Mexay TeM OorarcTBO UM CJOXHOCTh TaKuX OOKOBBIX
OTBETBJICHM WMMEHHO W OOecTledrBaeT OTPOMHOE pPa3HOOOpa3ue CBOWCTB OEJIKOBBIX
COCIMHEHMI, a Takke HCKIounTeNbHylo ‘“uHopmaruBHocTh” JIHK, uto coBepmieHHO
HEOOXOIUMO JIJIs1 BOSHUKHOBEHUSI M Pa3BUTHS HKU3HU.

Baxneimum ycimoBHEM JJIs1 3apOKICHUS JKW3HM HA IUIAHETE SIBJSIETCS HAJTMYKE HA
€€ TMOBEpPXHOCTH JIOCTAaTOYHO OoJbIIOro KojmdectBa xunkod Cpenbl. B Takoil cpene
HaXoJATCsS. B PAaCTBOPEHHOM COCTOSIHUM OPraHMYECKUE COEJIMHEHWS U MOTYT CO3]aBaTbCs
OlarompusiTHbIE YCJIOBUSI Uil CHHTE3a HAa MX OCHOBE CJIOHBIX MOJIEKYIISPHBIX
koMmIuiekcoB. Kpome Ttoro, xwunkas cpejga HeoOXoauMa TOJBKO YTO BO3HHMKIIMM >KHBBIM
OpraHm3MaMm sl 3allUuThl  OT TyOWTENLHOTO  BO3JEHUCTBUA  YIBTPadHoIETOBOTO
BIIy4YeHUs, KOTOpOE€ HAa HAaYaJlbHOM JTale »JBOJIOIMU IUIAHETHI MOXKET CBOOOHO
IPOHUKATh 10 €€ MOBEPXHOCTH.

MO>KHO O0KHHATh, YTO TAKOHM >KUIKOM OOOJOYKOH MOJKET OBITb TOJIBKO BOJA WU
KUAKUA aMMMaKk, MHOTHE COEJMHEHMs KOTOpPOro, KCTarh, MO CBOEH CTpPYyKType
AQHAJIOTUYHBl OPraHMYeCKUM COEIMHEHMSIM, OJjarojaps 4YeMy B HACTosiee Bpems
paccMarpuBaeTCsi BO3MOXHOCTh  BO3HMKHOBEHMSI JKM3HM HAa AaMMHAYHOM  OCHOBE.
OOpa3oBaHue KMAKOTO aMMuaka TpeOyeT CpaBHUTEIbHO HU3KOM  TemIeparypbl
NOBEPXHOCTH IUIAaHETHl. BooOIle 3HaueHWe TeMmmepaTypbl NEpBOHAYAIBHOW IUIAHETHI JJIS
BO3HMKHOBEHHSI Ha HEW JKM3HM BeChbMa BeJMKO. Ecim TeMmeparypa JOCTaTOYHO BBICOKA,
Hanpumep Beimie 100°C, a paBnenue atMocdepbl HE OYEHb BEJIHMKO, HA €€ TMOBEPXHOCTU
HE MOXET 00pa3oBaThCs BOJsHAsA 000JI0YKA, HE TOBOpS Yk 00 aMmuadHOW. B Takmx
YCIIOBUSIX TOBOPUTH O BO3MOYHOCTH BO3HUKHOBEHUSI >KU3HU HA IUIAHETE HE MPUXOJMTCS.

Hcxons w3 CKa3aHHOTO, Mbl MOKEM OKHIaTh, YTO YCJIOBHUS Il BOSHUKHOBEHUS B
OTHAIEHHOM TIpONIIOM >kKM3HM Ha Mapce u Benepe morm ObITh, BOOOIIE TOBOPA,
onmaronpusTHeIMHA. JKuakol 000JOUKON Moria OBITh TOJBKO BOJA, a HE aMMMHAK, 4YTO
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cleqyeT U3 aHam3a (PM3MYECKHUX YCJIOBHH Ha STHX IUIAHETaX B AMOXy MX (POpMHUpOBAHWS.
B Hacrosiiiee BpeMsi 3TH IUIQHETHI JOCTATOYHO XOPOILIO M3YYE€HbI, U HUUTO HE YKa3bIBAeT
Ha TPUCYTCTBHUE JaXe MpOCTeHIMX (HOpM KU3HM HA HA OJHOW M3 IUIAHET COJIHEYHOU
CHUCTEMBbI, HE TOBOps YK€ O pa3yMHOW >X3HU. OAHAKO TMOJIydUTh SIBHbIE YyKa3aHWs Ha
HAIMYME >KU3HM HA TOW WIM MHOW IUIaHETEe MyTEM aCTPOHOMHYECKHX HAOJIONEHMHA O4YeHb
TPYIHO, OCOOEHHO €CJIM peub WAET O IUIAaHeTe B JApPYyroil 3BE3nHON cucteme. [laxe B
camMble MOIIHBIE TEJIECKONbI MpU Haubosiee ONaronpusTHBIX YCJIOBHSX HAOIIONECHUS
pa3Mmepsl AeTaneil, en€ pa3IMuuMbIX Ha noBepxHocTH Mapca, paBubl 100 kM.

Kwm3up Ha KakoW-HMOYAb IUIAHETE JIOJDKHA TMPOJIENIaTh OTPOMHYIO SBOJIOLIMIO,
MpeXxIe YeM CTaTh pa3yMHOW. JIBWKylias cwia STOM HBOJIOIMM - CIHOCOOHOCTh
OpraHMm3MOB K MYTalsiM U €CTECTBEHHbII oTOOp. B mpouecce Takoil 3BOIIOIMU
opraHm3Mbl Bc€ Oosiee U 0OoJiee YCIOXHAIOTCS, a MX YacTU - CHELHAIM3UPYIOTCS.
VYenoxHenne UAET KAaK B KAYECTBEHHOM, TaK M B KOJMYECTBEHHOM HAaNpaBJICHUM.
Hanpumep y uepBs mmeercs Bcero okojio 1000 HEpBHBIX KIETOK, a y YEJIOBEKAa OKOJIO
JIecsTd MWUMapAoB. Pa3Burrie HEpBHOM CHUCTEMBI  CYHIECTBEHHO  YBEJIMYHMBACT
CIIOCOOHOCTM  OpPraHM3MOB K  ajanTaiyy, WX  IUDIACTHYHOCTh. JTH  CBOMCTBA
BBICOKOPA3BUTBIX OpPraHn3sMoB SABJIIAIOTCA HCO6XOIH/IMI)IMI/I, HO, KOHCYHO,
HEJOCTaTOYHbIMU JUIsI BO3HHMKHOBEHMs pasyMa. [locnenHuii MOXKHO OIpENeNuTh Kak
aJlanTali0o  OpPraHW3MOB JUJIsI MX CJIOKHOTO COLMAIBHOTO TIOBeJEHUsA. BO3HUKHOBEHHE
pasymMa JOJDKHO OBITh TECHEWIIUM O0Opa3oM CBSI3aHO C KOPEHHbIM YIy4IIEHHEM U
YCOBEPIIIEHCTBOBAHUEM CTIOCOOOB O0OMeHa MHpOpPMAIMEe MEXIy OTACIbHBIMU OCOOSMMU.
[TosTOMy 1711 WCTOpPUM BO3HUMKHOBEHUSI PAa3yMHOM JKM3HM Ha 3€MJle BO3HUKHOBEHHE
A3bIKa MMEJIO pellarolee 3HaueHue. Mo>keM JM Mbl, OJHAKO, TaKOW MpOIecC CYUTaTh
YHUBEPCAJILHBIM I SBOJIIOIMU JKM3HM BO Bcex yroskax Bcenennoit ? Ckopee Bcero -
HeT ! Benp B mpuHIMIE TpU COBEPIICHHO JAPYTrUX YCJIOBHUS CPEACTBOM OOMEHa
uHpOpMaIMet MeXIy 0COOSIMH MO OBl CTaTh HE MPOJOJIbHBIE KoJeOaHws arMocdeps
(W rugpocdepsl), B KOTOPOM KUBYT 3TH OCOOH, a HEYTO COBepuIeHHO Apyroe. [louemy
Obl He TpeacTaBUTh cebe crmocod oOMeHa wHOpPMalWiel, OCHOBAaHHBII HE Ha
aKycTuueckux 3(pQekrax, a, CKakeMm, Ha ONTHYECKHX WM MarHuTHIX ? WM BooOIIE - Tak
M YK 00s3aTesIbHO, YTOOBI KM3Hb HAa KaKOW-HUOY[b IUIAHETE B Mpoliecce €€ IBOJIIOLMN
cTaja pa3ymMHOU ?

Mexny Tem 3Ta Tema ¢ He3anaMsTHbIX BpeMEH BOJHOBaJIA 4yejioBedecTBO. [oBops
0 JKu3HM BO BceneHHOW, Bcerna, NpeXae BCETO, MMENM B BUAY Pa3yMHYHK JKHU3Hb.
OnuHokM 7M1 MBI B O€3rpaHMYHBIX TpocTopax kocmoca ? duirocodsr um yuéHple ¢
AQHTMYHBIX BpPeMEH Bcerna ObUM yOEXACHbI, UYTO HMMEETCS MHOXECTBO MHpOB, TIE
CYLIECTBYET pa3yMHasi >XI3Hb. HUKakuX HaydHO OOOCHOBAHHBIX ApryMEHTOB B TOJIb3Y
ATOr0 YTBEPXKAECHUS HE MpPUBOJAWIOCh. PaccyxneHus, IO CYIIECTBY, BEJIUCh IIO
CIIEIYIONIEH cXeMe: €CJid Ha 3emiie - oJHOM u3 1wiaHeT COJIHEYHOU CUCTEMBI €CTh JKU3Hb,
TO moueMy Obl eif He OBITh Ha APYrHX IUIaHeTax ? DTOT METOJl PacCYXKICHHUS, €CJIU €ro
JIOTUYECKU pa3BUBaTh, HE TaK yX IoXx. I BooOmie cTpamrHo cebe MpeicTaBUTh, UTO M3
10 - 10%* mmaHeTHBIX CHCTEM BO Bcenenno#t, B o00yacTe paguycoM B JECITOK
MUWUIMAPAOB CBETOBBIX JIET Pa3yM CYIIECTBYET TOJbKO HA HAIIEW KPOXOTHOM IUIAHETKE...
Ho Moxer ObITh, pasyMHas KW3Hb - YPE3BBIUAWHO pEAKOE sBJICHHE. MOMXKET OBITh,
HarpuMep, 4YTO Halla IUlaHeTa Kak oOOWTeNlb pPa3yMHOW JKM3HM €IMHCTBEHHAs B
[NanakTyke, mpudeM AAIEKO HE BO BCEX TalaKTHKAaX MMEETCS pa3yMHas XM3Hb. MOXKHO
M, BOOOIIEe, cUWTaTh PabOThl O PasyMHOM KM3HM BO BceneHHOW HayuHbIMU BeposiTHo,
BCE-Taky, IPU COBPEMEHHOM YpPOBHE pa3BUTHS TEXHMKM MOJKHO, W HEOOXO0JUMO
3aHMMaThCsl 3TON mpoOnemMoil yxe ceiluac, Tem OoJjiee OHa MOXET BAPYr OKa3arbCs
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YpEe3BbIYAHHO BAXKHOM I PA3BUTHSI LMBWIM3AIHH...

OOnHapyxenue 000N JKU3HH, OCOOCHHO pPa3yMHOW TIPEACTABISIET MOIVIO OBl
UMETb OrpoMHOe 3HaueHue. [losTomMy yXe [aBHO MpPEANPUHUMAIOTCS  TOIBITKU
0OHapYXWUThb M YCTAaHOBUTh KOHTakT ¢ ApyruMu mBwnmammsiMd. B 1974 rony B CHIA
ObUTa 3amylieHa aBToMarhueckas MexiviaHeTHas craHiwms “Tlumonep-10”. Heckonpko net
CIlyCT OHA TMOKHUHYJIA IMpEJesibl COJHEYHOW CHCTEMbI, BBINOJHUB PA3JIMUHbIE HAy4YHbIC
3amanua. ECTh HUUTOXKHO Mayasi BEPOSATHOCTh TOTO, YTO KOTAA-HUOY/b, Ye€pe3 MHOTHE
MWUIMApAbl JIET, HEBEJOMbIE HAM BBICOKO IMBIWIM30BAHHbIE WHOIUIAHETHBIE CYIIECTBA
o6Hapyxat ‘Tlnonep-10" u BCTpeTAT €ro Kak MOCJaHIA YYXKOTO, HEBEJOMOTO HaM, MHpA.
Ha s1oT ciydail BHyTpHM CTaHIMM 3aJ0)K€HA CTalbHAs IUIACTMHKA C BHIIPABUPAaHHBIMU HA
HE PUCYHKOM M CHUMBOJIAMH, KOTOpBIE [AlOT MUHHMAIbHYIO HHPOPMAIMIO O Halen
3€MHOW IMBWIM3AIMK. DJTO M300paKCHHWE COCTABJICHO TakKMM 0Opa3oM, 4TOOBI pa3yMHbIC
CYILIECTBA, HAIIEJIINE €r0, CMONIM OMNpPEJENUTh MOJOKEHHE COJHEUHOM CHUCTEMBI B
Hamed ['amakTuke, nmoragamuch OBl O HamIeM BHAE U, BO3MOJXHO, Hamepenwsx. Ho
KOHCYHO BHE3eMHas IMBWIM3AIMA HMMEET Topa3ao OoJbllie MIAaHCOB OOHAPYXWUTh HAC Ha
3emute, ueM Haitn “TInmonep-107.

Bompoc 0 BO3MOXHOCTH CBSI3U C JPYTMMH MHUpPAMH BIIEPBbIE aHATM3UPOBAJICS
Kokkomn u Moppucom B 1959 roay. OnHu mnpunuid K BBIBOAY 4YTO Hambolee
€CTECTBEHHbI U TPAKTMYECKH OCYIIECTBUMBIA KaHAI CBA3M MEXKIY KaKUMU-HUOYIb
IVBWIMBAIMAMY,  Pa3ICJIEHHBIMA  MEX3BE3/IHBIMU  PAaCCTOSHUSIMH,  MOXET  OBITh
YCTaHOBJIEH C IOMOIIBIO 3JEKTPOMArHUTHBIX BOJIH. OueBUIHOE MPEUMYILECTBO TAaKOTO
TUIIA CBSA3UM - PACHpPOCTPAaHCHUWE CHUTHATA C MAKCUMAJIbHO BO3MOXHOW B MPUPOJE
CKOPOCTbIO, PaBHOM CKOPOCTHM  pACNpPOCTPAHEHUs  OJEKTPOMAarHUTHBIX  BOJH, H
KOHIICHTpAIWsI SHEPrUM B Tpejieyiax CPaBHUTEILHO HEOOJBININX TEJECHBIX YIIOB 0e3
CKOJIbKO-HUOY[Ib 3HaYMTEJILHOTO paccestHus. [71aBHBIMH HeloCTaTKaMH Takoro MeToja
ABJIAIOTCS MaJieHbKas MOIIHOCTh TNPUHAMAeMOr0 CUTHaJa W CHIbHbIE TIOMEXH,
BO3HHKAIOIIME M3-3a OTFPOMHBIX PAaCCTOSHUMA M KOCMHYECKHX m3iydeHnil. Cama mpupona
MOJICKa3bIBAET HAM, YTO Tepe]add JOJDKHbI MIATH HA JJIMHE BOJHBI 21 caHTuMeTp (JMHA
BOJIHBl M3JIyu4€HUS CBOOOJHOTO BOJOpPOJA), MPU 3TOM TOTEPU PHEPruM CUTHaIAa OyayT
MHMHMMAJIbHBL, @ BEPOSITHOCTh MpPUEMA CUTHAJA BHE3E€MHOW LMBWIM3AIMEN Tropa3zio
Oolbllie, YeM Ha CIIy4yailHO B3STOW JJIMHE BOJHBL BeposiTHell Bcero, 4To W OXKUIATh
CUTHAJIOB M3 KOCMOCA Mbl JJOJDKHBI HA TOM-)KE€ BOJIHE.

Ho pomyctum, 4to MBI OOHApYy WM KakOW-TO CTpaHHbI curHal. Temepp Mbl
JOJDKHBl TIEpENTH K CJEAYIOIIEMY, JOBOJbHO BaxHOMY Bompocy. Kak pacro3Hath
HCKYCCTBEHHYIO Tpupoay curHana ? Ckopee BCEero OH JOJDKCH OBITh MOJYIMPOBaH, TO
€CTh €ro MOIIHOCTh CO BPEMEHEM JOJDKHA PEryisipHO MeHATbcs. Ha mepBbIx mopax oH
JIOJDKEH, TI0 BHAMMOMY, OBITh OCTaTOYHO mpocThiM. [locnme Toro kak curHam OyneT
OpUHAT (€ClM, KOHEYHO, 3TO CIYYUThCS), MEXIY LMBWIMBALMSAMU OyleT YCTaHOBJICHA
JIBYXCTOPOHHSISI PaaUOCBs3b, M TOTJA MOJKHO Ha4WHATH OOMEH O0ojiee CIIOKHOU
uHpopmarmeil. KoHeuHo He cienyeT mpu 3TOM 3a0bIBaTh, YTO OTBETHI MOTYT MpU 3TOM
OBITH IMOJIy4EHbl HE paHee, UeM uYepe3 HECKOJIbKO JIECSITKOB WIM Jake cOTeH JjeT. OpgHako
UCKIIIOYUTENIbHAST BAXHOCTh W IIGHHOCTh TaKuWX TMEPEeroBOPOB O€3yCIOBHO JOJDKHA
KOMIIEHCHUPOBATh WX MEIJIEHHOCTbD.

PanuoHabmronennss 3a HECKOJIbKMMU OJIDKAWIIMMK 3BE3J]aMU y)KE HECKOJIBKO pa3
NPOBOJWINCH B paMKax KpymHoro npoekra ‘OM3A” B 1960 rony u mpu noMoIu
teneckona HarmponanesHo#l paguoactpoHoMuueckor saboparopun CIHA B 1971 rony.
Pa3pabotano 0oubllioe KOJMYECTBO JOPOTHX MPOEKTOB YCTAHOBIIEHHS KOHTaKTOB C
JPYTUMH [MBWIM3AISIMY, HO OHM HE (DHHAHCHUPYIOTCS, a pealbHBIX HAOIOEHHI TMOKa
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NPOBOJIWIOCH OYEHb MAJIO.

HecMotpss Ha oueBuaHbIE MpPEeUMYIECTBA KOCMHUYECKOM paAUOCBS3M, Mbl HE
JIOJDKHBI YIyCKaTh W3 BHAY U Jpyrue TUIlbl CBSI3W, TaK KaK 3apaHee HeJb3sl CKa3arh C
KaKMMU CHI'HAJIAMU MBI MO’KEM HMMETh J1€J10. Bo mepBBIX 3TO OomTH4ecKas CBs3b, IVIABHBIN
HEJIOCTaTOK KOTOPOW - OYEHb CIalblil YpOBEHb CHUTHANA, BEJb HECMOTPS Ha TO, YTO yroJ
pPAacXOKIEHUsI CBETOBOIO Iydyka ynaioch JoBectd 1o 10 8 pan., IIMpUHA €T0 Ha
pacCTOSSHUM HECKOJIbKHX CBETOBBIX JIET OyaeT orpomuoil. Taike CBSI3b MOXKET
OCYIIECTBISITACA B TOMOIIBIO aBTOMAaTMUECKUX 30HAOB. [lo BMOJIHE TOHATHBIM
NPUYMHAM 3TOT BHUJ CBSI3M 3€MJIIHAM TOKA HEIOCTYIEH, U HE CTaHET JOCTYIHbIM JaxXe C
HayaJloM UCIIOJIb30BaHUsl YIPABIIEMBIX TepMOsAEpHbIX peakiwil. Ilpu 3amycke Takoro
30HAAa MBI OBl CTOJIKHYIACH C OTPOMHBIM KOJMYECTBOM MPOOJIEeM, €CI JaXKe CUYUTATh
BpEMS €T0 NOJIETA K 1esu npueMiieMbiM. K ToMmy ke Ha pacctosinni meHee 100 cBeTOBBIX
JeT OT COJHEYHOH cucteMbl yxe umeercs Oonee 50000 3Bé3n. Ha kakyio w3 HuX
HOCHUIAThL 30HI ?

TakuM 00pa3oM YCTaHOBJICHHE MPSMOTO KOHTaKTa C BHE3EMHOW IMBWIM3AIMECH C
HaIlleil CTOPOHBI MOKa HEBO3MOXKHO. HO MOeT ObITh HAM CTOUT TOJILKO MOA0KAaTh ? Bot
37IeCh HENb3s HE YINOMSHYTh 00 O4YeHp akTyanpbHOU mpobOseme HIIO Ha 3emie.
Paznmmunpix ciyyaeB “HabnmofeHus” MHOIUIAHETSIH M MX AKTUBHOCTH YK€ 3aMEUEHO Tak
MHOTO, YTO HM B KO€M CJIy4yae HeJib3sl OJHO3HAYHO OTPOBEpPrarb BCE 3TH JIaHHbIC. MOKHO
TOJIbKO CKa3aTh YTO MHOTHE M3 HHX, KaK OKa3bIBAJIOCh CO BPEMEHEM, SIBISUIMCH BBITYMKOU
WK ciieicTBUeM omuOku. Ho 3T0 yxke TeMa pyrux ucciie 0 BaHui.

Ecim rme-to B kocMoce OymeT oOHapykeHa Kakas-TO ¢opMa J>KU3HA WIH
IMBWIM3AIMA , TO MBI COBEPUICHHO, JaXe NPHOIM3UTEIbHO, HE MOXeM cebe
Npe/JICTaBUTh, Kak OyAyT BBIVIAAECTh €€ TPEJCTaBUTENIM W KaKk OHU OTPearupyrT Ha
KOHTaKT C HAMU. A BIPYT 3Ta peakuysi OyleT, ¢ Hauiell MOouKu 3peHus, OTPHUIATEIHHOM.
Torma Xopomio eciu ypoBEHb pPa3BUTHS BHE3EMHBIX CYILIECTB HIKe, ueM Ham. Ho onH
MOXET OKa3aTbCsi M HEM3MEpPHMO BbIIe. TakoW KOHTakT, MPU HOPMAIBHOM K HaM
OTHOIIEHUH CO CTOPOHBI JAPYrod IMBWIM3ALMH, TPEACTaBIsIET HauOoJbInuid uHrepec. Ho
00 ypoBHE pa3BUTHS MHOIUIAHETSIH MOJKHO TOJIbKO JOTaAbIBaThCsl, a 00 WX CTPOCHHU
HEJb3s CKa3aTh BOOOIIlE HUYETO.

Muorve yu€Hble TPUACPKUBAIOTCS MHEHUS, YTO I[MBWIM3ALMSA HE MOXKET
pa3BHUBaThCA Jajbllle OMPENEIEHHOrO Tpejaesa, a TMOTOM OHAa JHOO TOrudaeTt, OO
Oonpiie He paszBuBacTcs. Hampumep Hemenxwii actpoHoMm (oH XOpHEp HazBal LIECTh
OPpUYMH, [0 €ro MHEHUIO CHOCOOHBIX OrpaHWYUTh JJIMTEIbHOCTh CYIIECTBOBAHUA
TEXHUYECKH PA3BUTOM IMBWIW3ALIUU:

1) moJiHOE€ YHHMYTOKEHHE BCSIKOM JKM3HM HA IUIAHETE;

2) YHUUTOXEHHUE TOJBKO BHICOKOOPraHW30BAHHBIX CYILIECTB;

3) pmsuueckoe WM AyXOBHOE BBIPOXKICHUE W BHIMHUPAHUE;

4) noTepsl MHTEpECa K HAayKe U TEXHHUKE;

5) HEIOCTATOK PHEPrUM JJIsl PA3BUTHSL OYECHb BHICOKOPA3BUTOM IMBWIM3AIIUH;

6) BpeMs >KU3HH HEOTPAHMYEHHO BEJIUKO;

[locnennior BO3MOXKHOCTE (OH XOpHEp CUHMTAeT COBEPIICHHO HEBEPOSITHOM.
[anee, oH cuyuTaet, YT0 BO BTOPOM U TPETHEM CJIy4asX HA TOU K€ CaMOM IUIAHETE MOXKET
pa3BUThCS €lIE OJHA LMBWIM3ALMSA HAa OCHOBE (WIM Ha OOJIOMKAax) CTapoil, mpuuéM BpeMs
TaKoro ‘“BO300HOBIICHUSI” OTHOCHUTEJIHHO HEBEJIHKO.

C 5 mo 11 cenrsbps 1971 r B bropakanckoit actpodmmaeckon
obcepBaropun B ApMEHHH COCTOsJIach TiepBas MEXIyHapoaHas KoH(epeHuus 1o
npoOjieMe BHE3EMHBIX IMBIIM3AIMKA U CBS3M ¢ HMMU. Ha koHpepeHImH MpHCyTCTBOBAIA
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KOMIIETCHTHbIE yu€Hble, pa0oTarolyie B Pa3JIMYHBIX OOJIACTAX, MMEIOIIMX OTHOILIEHHE K
paccMaTpuBacMoOi KOMIUIEKCHOM TmpoOseMe, - acTpoOHOMBI, (U3MKH, paauou3UKy,
KUOEpHETUKH, OWOJIOTH, XUMHKH, apX€OJIOTH, JIMHIBUCTbI, aHTPOIOJOTH, HWCTOPUKH,
componiord. Kondepenims Obima opranmsoBaHa coBMmecTHo Akanemueidt Hayk CCCP u
HamponameHoit Axanemueidd Hayk CHIA ¢ npuBinedeHue yd€HbIX M3 Jpyrux crpaH. Ha
KOHQEpeHIMH JETaTbHO OOCYKIQIWCh MHOTHE acleKThl TpoOJeMbl  BHE3E€MHBIX
10131337005 62:0012158 [Toapo6HOMY 00CYKIIEHUIO ObUH TI0/IBEPrHYTHI BOTIPOCHI
MHO’KECTBEHHOCTH IUIAHETHBIX CUCTEM BO BceneHHOM, NMpoUCXOXKIEHHEe KM3HU Ha 3emiie
U BO3MOXHOCTb  BO3HMKHOBEHMS OKM3HM Ha JApPYTHX KOCMHYECKUX OOBEKTaX,
BO3HMKHOBEHME W  S3BOJIIOLMS  pa3yMHOM  JKM3HM, BO3HMKHOBEHHE U  pa3BUTHE
TEXHOJIOTMYECKOM  IMBWIM3ALWM,  NpPOOJEeMbl  TMOWUCKOB  CHUTHAJIOB  BHE3EMHBIX
IVBWIM3AIMA M CIEJOB HX JEATENbHOCTH, MPOOJIEMbl YCTAHOBJICHUS CBSI3M C HHUMH, a
TaK)K€ BO3MOJKHBIE NIOCJIEACTBUS YCTAaHOBIECHUS KOHTAKTOB.

40



JINCT

M3MEHEHH paboueil yaeOHOM MpoTrpaMMBbl MO JHC LIMIUTH HE

BJ.07 ActpoHOMUS

JlononHeHysT ¥ U3MEHEHHsI, BHOCHUMbBIE B pab0vyr0 MPOrpaMMy JIUCLMILIN HbI

OcHOBaHMg BHECEHHUA
MOTIOJIHEHUU U
M3MeHe U

Paznen PII/I, B koTOpBI
BHOCSITCSI U3MEHEHUS

Conepkanie BHOCHUMBIX
JIOTIOJTHCHUHM, M3MEHEHUI
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