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1 IACIIOPT PABOYEHM ITPOIr'PAMMBI YUYEBHOM JUCIUITIINHBI

1.1.00mas xapakTepucTuKa y4e0HOi JMCHMIIIMHBI
PabGoyass mporpamma y4eOHOW JUCHUIUIMHBI «ACTPOHOMHMS» SIBISIETCS YacThbIO
OCHOBHOHN mnpodecCHOHAIBHOM 00pa30BaTeIbHOM MPOrpaMMOil B  COOTBETCTBUHM C
®denepaibHBIM TOCYJAPCTBEHHBIM 00pa30BaTEIbHBIM CTAHIAPTOM CpeIHEro (TOJHOTO)
oburero obpazoBaHust U (eaepalbHBIM TOCYIAPCTBEHHBIM 00pa30BaTeIbHBIM CTaHAAPTOM
cpennero mpodeccuonanbHoro obpazoBanus (manee @I'OC CIIO) nmns cnenuaibHOCTH
09.02.06 CeteBoe 1 cHCTEMHOE aIMUHUCTPHUPOBAHHE.

1.2 MecTo TMCHHMIJIMHBI B CTPYKTYpe MPOrpaMMbl MOATOTOBKH CIHENHAJINCTOB
CpeaHero 3BeHa.
VYuebHass o0meoOpa3zoBarenbHas JUCHUIUINHA «ACTPOHOMHSA» OTHOCHTCA K
AUCIUIUTMHAM ~ 00IIeo0pa3oBaTebHON — TOATOTOBKM  OCHOBHOW  TpodeccHOHANTbHOM
00pa30BaTeIbHON MPOTPaMMBI.

1.3 Hesu 1 321244 TUCHUILIHHBI - TPEOOBAHUSI K Pe3yJIbTaTaM O0CBOEHHS
AUCHUTTHHBI:

ConeprxaHue mporpamMmbl «ACTPOHOMHUS» HAIPaBICHO HAa JOCTIXKCHHE CIEAYIOIINX
neJei:

— copMHupoBaTh: IEIOCTHOE MPEICTAaBIEHUE O CTPOCHUH U HBOJIONMHU BceneHHOH,
OTpa)karoIlee COBPEMEHHYI0 aCTPOHOMUYECKYI0 KapTUHY MHUpPa, HAYyYHOE MHPOBO33pEHUE,
Mpe/ICTaBJICHHE O Pa3BUTHE KOCMHUYECKOHN JEeATENHbHOCTH YEJIOBEUECTBA, MPEIACTABICHUE O
MecTe 3emiu U YenmoBeuecTBa Bo Beenennoii;

— YMEHHUS CaMOCTOATENIbHO NPUMEHSTh, MOMOJHATH M CHUCTEMATU3UPOBATh 3HAHUS;
MPUMEHATHh TOJIYYCHHBbIE 3HAHUS [JI1 OOBSICHEHUS SIBJICHUU OKPYKAIOIIEro MHpA, B
npodecCHOHaNbHOM  JESATENbHOCTH M TOBCEAHEBHOW KH3HU i1 oOecreueHus
0€30MacCHOCTH  JKU3HENEATEITbHOCTH, TPAMOTHOTO  KCIOJB30BAaHUS  COBPEMEHHBIX
TEXHOJIOTH, OXpaHbI 37IOPOBbsI, OKPYKAIOIIEH CPEIbl.

OcBoenne  00meoOpazoBaTebHON ~ y4eOHOW  AMCHMIUTUHBI  «ACTPOHOMUS
mpearnoyiaraeT HaJIWyue y OOy4aromuxcs 3HaHUM W yMEHUW TMOJYYCHHBIX IO
o0pa3oBareapHON TporpaMMe OCHOBHOTO 00I1IETO 00pa30BaHus.

OcBoenue conepxkanue yueoHout aucturuinabl OVJ[.08 ActpoHoMmust obecrieunBaeT
JOCTUKEHUE CTYIEHTaMU CIEAYIOIINUX PE3YJIbTaTOB:

JUYHOCMHBIX!

— YYBCTBO TOPJOCTH M YBAXEHUS K HCTOPUU U JIOCTHIKEHUSIM OTEUECTBEHHOU
aCTPOHOMHUYECKON HAYKU;

— TOTOBHOCTH K TIPO/IOJDKEHHIO 00pa30BaHUs U MOBBINICHUS KBATU(UKAIIMU B W3- OpaHHOMN
npodeCCUOHANIBHON JESATEIPHOCTH M OOBEKTUBHOE OCO3HAHUE POJIM ACTPOHOMHUYECKHX
KOMIIETCHITUM B 3TOM;

— yMEHHUE WUCIOJIb30BaTh JOCTWKEHUSI COBPEMEHHOW aCTPOHOMHYECKOM HayKu U
TEXHOJOTHI JIJIsi TIOBBINMIEHUSI COOCTBEHHOTO MHTEIICKTYaJlbHOTO PA3BUTHs B BBIOpaHHOMU
npodeCCUOHATBHOMN JeATeTbHOCTH;

— YMEHHE CaMOCTOSITENIbHO J0OBIBaTh HOBBIE i CceOS acCTpPOHOMHYECKHE 3HAHWUS,
UCTIOJIB3YSI JIJISl ATOTO IOCTYITHBIE UCTOYHUKU MH(GOPMAITUY;

— YMEHHE BBICTPaWBaTh KOHCTPYKTHMBHBIC B3aMMOOTHOIICHHUS B KOMAaHJE MO PEIICHUIO
00IMX 3aa4;

— YMEHHE YINpaBlATh CBOEH IO3HABATEIbHOM NESITEIbHOCTBIO, MPOBOIUTH CAMOOLICHKY



YPOBHSI COOCTBEHHOTO MHTEIIEKTYaJIbHOTO Pa3BUTHS,

MemanpeomemHulx.:
— HCIIOJIb30BAHHWE PA3IMYHBIX BHUJOB II03HABATEIHHOW JEATEIHHOCTH IS PEIICHUS
ACTPOHOMHYECKHX 3aJla4, TNPUMCHEHHE OCHOBHBIX METOIOB TO3HAHUs (HAOIIOmEeHUs,
OINMCAHUS, U3MEPCHUs, SKCIIEPUMEHTA) Ui M3YYCHHS DPA3JIUYHBIX CTOPOH OKPYKAIOIIEH
JCHCTBUTEIBHOCTH;
— WCIOJIb30BaHWE OCHOBHBIX WHTEUICKTYAIBHBIX OTEpalnidi: TOCTAHOBKU 3ajayw,
(bopMyITUpOBaHUS TUIIOTE3, AHAJIN3Aa U CHHTE3a, CPAaBHEHUs, 000OIICHNUS, CHCTEMaTH3allnH,
BBISIBJICHUS TIPUYMHHO-CIICJCTBEHHBIX CBSI3€H, TIOMCKa AaHAJIOroB, (HOPMYITHPOBAHUS
BBIBOJIOB JUISI M3yYEHUsS Pa3IMYHBIX CTOPOH AaCTPOHOMHUYECKHX OOBEKTOB, SIBICHUU U
MPOIIECCOB, C KOTOPHIMH BO3HUKAET HEOOXOJUMOCTH CTAIKHBATHCS B MPOdECCHOHATBHOU
ctepe;
— YMEHHUE TeHePUPOBaTh UJICH U OTIPENCISITh CPEIICTBA, HEOOXOAMMBIE JUTSl UX PeaTH3aIlM;
— YMEHHE HCIIOJIb30BaTh PA3IMYHbIC HCTOUYHUKH JUISI TTOYICHHSI HHPOPMAITUH, OIECHUBATh
€e IOCTOBEPHOCTb;
— YMEHHUE aHATM3UPOBaTh U NIPEJCTABIIATh HHPOPMAIIUIO B PA3INIHBIX BUIAX;
— yMEHHE NYyOIMYHO TPEACTABIATh PE3YJIbTaThl COOCTBEHHOTO WCCIICIOBAHUS, BECTH
TUCKYCCHH, JTOCTYITHO M TapMOHHUYHO COYeTas CoaepkaHue W (OpPMBI MPEACTABIICMON
nHpopMaIuu;

npeoMemmubix.

— CMBICH TIOHATHI: aKTUBHOCThH, AaCTEPOHU, AacTpPOJIOTHUS, AaCTPOHOMHS, acTpo(PHU3UKa,
armocdepa, 0011, BO3MYILECHUS, BOCXOJ CBETWIIA, BpallleHue HeOeCHbIX Tel, Beenennas,
BCTIBIIIKA, [aJlakTWKa, TOPU3OHT, TPAHYJbI, 3aTMEHHE, BUJbI 3BE3[, 30[HaK, KaJleHAaph,
KOCMOTOHHS, KOCMOJIOTHSI, KOCMOHAaBTHKa, KOCMOC, KOJblla IUIAHET, KOMETHI, Kparep,
KyJbMUHAIIUsI, OCHOBHBIE TOUYKH, JINHUU U TUIOCKOCTH HebecHOU chephl, MarHUTHAsI Oyps,

— Meraranaktuka, METEOp, METEOPUT, METEOPHBIE TEJIO0, NOXK[b, MOTOK, Miieunslil 11yTs,
Mops ¥ Matepuku Ha JlyHe, HeGecHast MeXaHUKa, BUIUMOE U peaibHOE JIBIYKCHUE HEOECHBIX
Tel U HMX CHCTeM, obOcepBaropusi, opOuTa, IUIaHETa, MOJISIPHOE CHUSHUE, MPOTyOepaHell,
CKOIUUJICHUE, CO3BE3/IMsA U HUX KiIaccu(HKaIMs, COJIHEYHAs] KOpOHA, COJIHIIECTOSIHUE, COCTaB
ConHEeYHON CHCTEMBI, TEJNECKOI, TepMHUHATOp, TyMaHHOCTb, (a3bl JIyHbl, ¢orocdepHbie
(bakenbl, xpomocdepa, YepHast IbIpa, IBOIIOIUS, SKIUNTHKA, SIPO;

— omnpenaeneHue (pU3NIECKUX BEIMYUH: aCTPOHOMHUYECKAs €AMHUIIA, adennid, OJIeCK 3BE3/IbI,
BO3pacT HEOECHOTO Tena, TMapajiake, TMapceKk, Mepuoj, mepurenui, Gusndeckue
XapaKTEPUCTUKU TIJIAHET W 3BE3]l, X XUMHUUYECKUW COCTaB, 3BE3/HAs BEJIWYMHA, PaJMaHT,
paaMyc CBeTHsa, KOCMHUYECKHE PACCTOSIHUS, CBETUMOCTb, CBETOBOM IO/, C)KaTHE IUIAHET,
CUHOJIMYECKUN U CUACPUUECKUN MEPHUO, COJHEUHAs] aKTUBHOCTb, COJHEUHAs MOCTOSIHHASA,
criekTp cBeTsmmxcs Tea CoaTHEYHOM CUCTEMBI;

— cMbIcT paboT U GopMYyITHPOBKY 3akOHOB: Apuctorens, [Itonemes, anunes, Konepuuka,
bpyno, JlomonocoBa, Iepmens, bpare, Kemnnepa, Hpiorona, Anamca, Tamies,
benononsckoro, bpenuxuna, Crpyse, Iepummnpynra-Paccena, Xabb6ma, [Homepa,
®puamMana, JUHIITENHA;

— HCII0JIb30BAaTh KapTy 3BE3/IHOT0 HeOa JUIsl HAXOXKICHUS KOOPAMHAT CBETUIIA;

BBIPa)KCHUE PE3yIbTaThl U3BMEPEHUM U PACYETOB B €AMHUIAX MEKTyHapOJHON CUCTEMBI;
MpUBEJICHNE TPUMEPOB TPAKTUYECKOTO MCIIOJIB30BAHUS AaCTPOHOMHYECKMX 3HAHUW O
HEOECHBIX TeJIaX U UX CUCTEMAX;

— pelIeHue 3a/1a4i Ha IPUMEHEHNE U3YUYEHHBIX aCTPOHOMUYECKHUX 3aKOHOB.



2.CTPYKTYPA 1 COIEP)KAHUE YYEFHOM JUCIIUILINHBI

2.1. O0bem y4eOHOM TUCHHUILUIMHBI M BUAbI y4e0HOi#l padoThl

Bun yaeOHoO# paboThI Obvem uacos
MaxkcumanbHasi ydeOHasi HAarpy3Ka (Bcero) 36
Oo6si3aTesibHasI ayTUTOPHAs yueOHAsi HATPy3Ka (Bcero) 36
B TOM 4HCJI€E:
3aHATHUS JCKIIMOHHOTO TUTIA 28
MPAKTHUYECKHE 3aHITHSI 8
11ab0paTOPHBIC 3AHITHS
CamocTosiTesibHasi padoTa o0yuyaruerocsi (Bcero) —
Buo npomescymounoti ammecmayuu Hud. 3auer

2.2. CTpyKTYypa IMCUMILINHBI:

OcBoenue nuctuiinabl OY/[.08 AcTpoHOMUS BKIIIOYAET M3YyUECHHUE CIEAYIONIUX Pa3ieyioB U

TCM:
KosinuecTBo ayTUTOPHBIX 4aCOB
IIpakTHyeckue

HaumeHoBaHue pa3iesioB Teopernueckoe

Bcero H J1abopaTopHbIe

o0yyeHue
3aHATHUSA

Pasnen 1. Beeneune 2
Pazgen 2. [IpakTrdeckie OCHOBBI ACTPOHOMHHU 5 4 1
Pasnen 3. Crpoenne ColHEUHON CHCTEMBI 6 4 2
Paznen 4. [Tpupoxa Ten CONHEYHOW CUCTEMBI 6 4 2
Pasmen 5. Comnile 1 3Be3/bI 10 8 2
Paznen 6. Ctpoenue u 3Botous Beenennoi 7 6 1
Bcero nmo jucuMIinge 36 28 8

2.3 TemaTn4eckuii IJIaH U coAepPKaHUE Y4eOHBIX 3aHATHI

HaumenoBanue Cozeprkanue yueOHOro Marepuana, IpakTHUECKUe U 1abopaTopHbie paboThI, O6bem
pasenoB U TeM caMoCTosATeNIbHast paboTa 00yUaroNINXCs 4acoB
1 2 3
1. Beeaenue 2
Tema 1.1 Coleporcanue yuedbHozo mamepuana 2
Brenenne Jexyuu 2

1. ITIpeamer acrponomuu. CTpykTypa u MacmTadsl Beenenno. Habmonenns —

OCHOBA aCTPOHOMHH. TeJEeCKOIIbI.
2. lIpakTHYecKne OCHOBBI ACTPOHOMHH 5
Tema 2.1. Cooeporcanue yuedbnozo mamepuana 2
3Be3aHOoE HedO. Jexyuu 2
Cnoco0b1 onpenenenus | 1. 3gesnnoe He6o. HabioneHus HEBOOPYKEHHBIM I71a30M. CriocoOb
reorpauyeckoi orpejiesieHust reorpaduueckoil NIMPOTHI.
LIMPOTHI




HanmenoBanue

Coneprkanue yueOHOTro Marepuaia, IIpakKTHUECKUe 1 JabopaTopHble padoThl,

O0beM

pa3nenoB U TEM CaMOCTOsITENIbHAS paboTa 00yJarOIINXCS 4acoB
Tema 2.2. Cooepircanue yueonozo mamepuana 3
OcHoOBBI H3MepeHus Jdexyuu 2
BpemeHu. Bugumoe 1. OcHoBHI M3MepeHus BpeMeHH. BunnmMoe nemkenue mianet. Habmogenns
ABHIKECHHE IIAHET HEBOOPYKEHHBIM IJIA30M.
Ilpakmuueckoe 3anamue Nel 1
OCHOBBI U3MEPEHNUS BPEMEHH.
3. Crpoenne CoIHe4YHOM CHCTEMBI 6
Tema 3.1. Cooepircanue yueonozo mamepuana 3
PazBurne Jlexuyuu 2
NpeCcTaBIeHUi 0 1. Pa3Butne npencrasnenuii o ConHegHoU cucteMe. 3akoHbI Kerurepa — 3akoHbI
ConHe4uHoOl cucTeme. IBIDKeHHS HebecHBIX Ten. O0o0menue u yrouaenne HpI0TOHOM 3aKOHOB
3akonbl Kemiepa — Kemrepa.
3aKOHBI IBH:KCHUHA Ilpakmuueckoe 3anamue Ne2 1
HeOEeCHBIX TeJl. 3akonbl Keruiepa — 3aKoHbI ABMKEHHUS HEOECHBIX TEJI.
O0o001menne u
yrouHenne HoroTronom
3akoHoB Kemepa.
Tema 3.2. Coodeporcanue yuednozo mamepuana 3
Onpenenenue Jexyuu 2
paccTOsHUI 10 TeJl 1. Onpenenenne paccrosHuii 10 Tea ConmHedHo cructeMbl. CucteMa 3emirs-
ConHe4HOM cHCTEMBI. Jlyna.
Cucrema 3emasi-Jlyna. | IIpaxmuueckoe sansamue Ne3 1
Omnpenenenue pacctodHui 10 Tes1 CONHEYHON CUCTEMBI.
4. llpupoaa Tea CoaHEYHOIT CHCTEMBI 6
Tema 4.1. Cooeporcanue yuednozo mamepuana 3
Ipupona Jlynsl. Jexyuu 2
Ilnanersr. Ilnanersr 1. Ilpupona Jlynsr. [Tnanerst. IlnaneTsr 3eMHOM TpyIIBL. [I1aHETHI- THTAHTHL.
3eMHOM I'PynIbI. [Tnyron
IL1aHeThbI- THTAHTDI. Ilpakmuueckoe 3anamue Ned 1
Ilayron IInaners!. [InaneTs! 3eMHOU rpynnsl. I1naHeTsI- TUraHTHL..
Tema 4.2. Cooeporcanue yuedHozo mamepuana 3
AcTepoujsbl. Jexkyuu 2
Meteopursl. Komersl 1 | Actepounbl. Mereoputsl. KomeTs! n mereopst. O6mue cBenenus o CoiHie.
Meteopbl. Obuiue Hpakmuueckoe sanamue Neb 1
cgesiennsi o Connne. Actepouibl. Meteoputsl. KOMETHI H METEOPHI.
5. CosHIe U 3Be3bl 10
Tema 5.1. Cooepircanue yuednozo mamepuand 2
Ucrounnkn sneprun u | Jexyuu 2
BHYTpeHHee CTpOeHue 1. Vctounnku sHeprun ¥ BHyTpeHHee cTpoeHne ComtHna. CoiHIe U )KU3Hb
Couanna. ConHue u 3emun.
JKU3HBb 3eMuIn.
Tema 5.2. Cooepicanue yueonozo mamepuana 3
Paccrosinmne 1o 3Be3a. Jlexkyuu 2
IIpocTpancTBenHbIe 1. Paccrostaue no 3Be3n. [IpocTpaHcTBeHHBIE CKOPOCTH 3Be3. Dusndeckas
CKOPOCTH 3Be3]I. IPHPOJIA 3BE3L.
®uzuveckasi npuposia Hpakmuueckoe sanamue Neb 1
3BE3. PaccTosiHEE 10 3BE3I.
Tema 5.3. Cooeporcanue yuednozo mamepuana 5
Cas13b MeKay Jdexyuu 4
duznyeckumu 1. CBa3p My QU3HUECKUMHU XapaKTepUCTHKaMH 3Be31. J{BOITHEIE 3BE3/IBI.
XapaKTEepUCTHKAMU 2. dusnueckye nepeMeHHbIe, HOBbIE 1 CBEPXHOBBIE 3BE3/1bI
3Be3]. /IBoiinbie Hpakmuueckoe 3anamue N7 1
3Be3/Ibl. PuznvecKue CBs13b MeXIy QU3MIECKUMH XapaKTEPUCTUKAMH 3BE3I.
nepeMeHHbIEe, HOBbIE H
CBEPXHOBBIE 3Be3/bl
6. Ctpoenne u 3BoJionus Beenennoit 7




HaumenoBanue ConepxaHue yueOHOT0 MaTepuaia, IpakTHISCKUE U JabopaTopHbie paboTEHI, O0beM
pa3nenoB U TEM CaMOCTOsITENIbHAS paboTa 00yJarOIINXCS 4acoB
Cooepircanue yuebnozo mamepuana 3
Tema 6.1.
H L Jexkyuu 2
ala fa1aKTika. 1. Hama lanaxtuka. Jpyrue ['anakrukn. Meraranakruka.
JApyrue I'anakTuku.
Ilpakmuueckoe 3anamue Ne8 1
MeraraJlakTuka.
Hama I'anakruka. Ipyrue 'anaktuku. MertaranakTuka.
Tema 6.2. Cooeporcanue yuednozo mamepuana 4
IIpoucxoxaenne u Jexkyuu 4
IBOJIIOLHSA 3BE3. 1. IIpoucxoxieHIE ¥ SBOJIOII 3Be31. IIporcxoxIeHNe IUTaHeT.
IIpoucxoxnenue 2. Xu3Hb 1 pazyMm Bo BeeneHHOM.
m1aneT. 2Ku3Hb u pasym
BOo Bcesennoii.
2.4. Conep:xanue pa3ieoB TUCHUILTHHBI
2.4.1. 3aHATHA JEeKIMOHHOTO0 THIIA
No dopma
HaumenoBanue
pasme Coneprxanue pasziena TEKYILETO
paszmena
na KOHTPOJIS
1 2 3 4
1. Beenenne
1. Tema 1.1 IIpenmer actpoHOMUM (KyIbMHUHANWU cBeTwi). V3MeHenwme Buma | Y
Brenenne 3BE3IHOTO HeOa B TeUEHHE rofia (SKBaTOpHAIbHAS CHCTEMA YTO M3ydaeT
ACTPOHOMHS, POJIH HAONMIONEHUA B aCTPOHOMHH, CBS3b aCTPOHOMHH C
JIPYTUMU HayKaMH, 3HAYCHUE aCTPOHOMUM).
2. IlpakTideckre OCHOBEI aCTPOHOMUH
2. Tema 2.1. 3Be3qHOEe HEOO (YTO Takoe CO3BE3HMe, OCHOBHBIC CO3Be3dus). | Y
3Be3aHoe He0o. CrtocoOBI V3zmeHeHne Buaa 3Be3OHOTO HeOa B TeUeHHE CYTOK (HeOecHas cdepa u
OTIpeIeIICHUS ee BpallleHWe, TOPH30HTANbHAs CHCTEMa KOOpPIWHAT, HW3MCHCHUC
reorpaduyEeCcKoil MIMPOTHl | TOPU3OHTAIBHBIX KOOPAMHAT, BHIUMOE TojuyHOoe aBumxkeHue ColHIa,
ronuuHoe gprokeHue ConHia W BHA 3Be3gHOro Heba). CrocoObl
omnpezeseHus reorpaduyeckoid mupotsl (Bbicota [lomoca Mupa u
reorpaduyeckasl MIMPOTa MECTa HAOIIOACHHS, CYTOYHOE JBHKCHHE
3B€3]] Ha Pa3HBIX IIHUPOTAX, CBS3b MEXIY CKIOHEHHUEM, 3EHHTHBIM
paccTossHUEM U reorpaduaecKoi MUPOTOil).
3. Tena 2.2 OCHOBHI W3MEpEHHs BpEeMEHH (CBS3b BpeMeHH ¢ reorpaduueckoit | T
- JOJTOTOH, CHUCTEMBI CYeTa BPEMCHHU, IOHATHE O JIETOCYUCIICHUH).
OCHOBBI U3MEPEHUS
Bumumoe pBmwxeHme 1iaHeT (TeTiieoOpa3HOE IBW)KEHHE IUIAHET,
BpeMeHH. Bunmmoe
KOHQUTYpaluy TUTAHET, CUACPUYSCKHE W CHHOIUYECKHE MEepPHUOIBI
JIBIDKEHUE TUTAHET
oOpalieHns IIaHeT).
3. Crpoerne CoTHEYHOH CHCTEMBI
4., Tema 3.1. PazButne mnpencrapnennii o ConmHe4HOH cucteMe (acTpoHOMHS B | Y
PasBurtne npencraBneHuid | TPEBHOCTH, TEOICHTPHUYCCKUE CHCTEMBI MHpPA, TeIHOLEHTPUYCCKAs
o ConHeyHOH cucTeMe. CHCTEMa MHpa, CTAHOBJICHHE TEIHOLECHTPUICCKOTO MHPOBO33PEHIUS).
3akonbl Keriepa — 3akonbl | 3akonbsl Kersiepa - 3akoHbl JBM)KEHHsT HEOECHBIX Ten (TpU 3aKOHA
JIBIDKeHNS HeOecHbIX Ten. | Kemnepa), o6obmienne u yrounenme HprloToHOM 3akoHOB Kemepa
O06o0mieHre 1 yTOUHeHHEe | (3aKOH BCEMHPHOTO TSITOTEHMSA, BO3MYIIEHHS, OTKphITHE HenryHa,
HproTroHOM 3aKOHOB 3akoHbI Kemiepa B popmynupoBke HpioToHA).
Kemnuepa.
5. Tema 3.2. Omnpenenenne pacctossauid g0 Ten ConHEewHOI cucTeMbl M pasmepoB | Y, T
Omnpenenenne pacCTOSTHAM | HEOSCHBIX Tel (OMpeIesieHne PACCTOSIHUM IO TapajuiakcaM CBETHII,
1o Tex ComHeuHo PaaMONIOKAMOHHBIN MeTOoJ|, omnpeaeneHue pasmepoB Ted ConHeuHOH
cuctembl. Cructema 3emMiisi- | CUCTEMBI).
Jlyna.
4. ITpupona ten CoTHEUHOH CHCTEMBI




Ne dopma

paszae Hauverosarne Coxneprxanue paszena TEKYILIEro

pazaena

na KOHTPOJIS

1 2 3 4

6. Tema 4.1. Cucrema "3emus - JIyna" (ocHOBHBIE ABIKeHUS 3emid, popma 3emmn, | Y, T
Ipupona Jlynsr. [Tnanetsl. | JlyHa - ciyTHHK 3eMiiH, COJIHEYHBIC W JIYHHBIE 3aTMeHus). [Ipupoma
ITnaneTs! 3emHo# rpynmel. | Jlyn (dbusndeckume ycnmoBus Ha JlyHe, moBepxHOCTH JIyHBI, JTyHHBIE
[ImaHeTsI- TUTaHTHI. noponsl). IlmaHeTsr 3emMHOM Tpymmsl  (0Omas XapaKTepHCTHKA
ITmyTon aTMoc¢epsl, MTOBEPXHOCTH). [l1aHeTHI-TUTaHTHI (obmas

XapaKTepPUCTHKA, 0COOEHHOCTH CTPOCHHSI, CIYTHHUKH, KOJIBLIA).
7. AcTepouibl 1 METCOPUTHI (3aKOHOMEPHOCTD B PACCTOSIHUAX IUIAHET OT | Y
ConHLla M TOSIC acTEPOHJOB, JBIKCHHE AaCTEPOUIOB, (H3MYECKHE
Tema 4.2. XapaKTepUCTUKU aCTepOUIIOB, MeTeoputhl). KoMmeTsl u MeTeopsl
AcTtepounnsl. MeTeopuTsl. (OTKpBITHE KOMET, BUJ, CTPOEHHUE, OPOUTHI, IPUPOAA KOMET, METECOPHI U
KomeTs! 11 MeTeOpEI. Oomunel, MereopHble Mmotoku). OOmme cBenenust o ConHne (BuA B
OO1mue cBeneHus 0 TEJECKONl, BpallleHHe, pa3Mepbl, Macca, CBETHUMOCTb, TeMIepaTypa
Comnnre. ConHIIa W COCTOSHWE BeEIIeCTBA HAa HEM, XUMHYCCKHUH COCTaB).
Crpoenne atmocteps! Conana (dorochepa, xpomocdepa, ComHETHAST
KOPOHA, COJTHEYHAast aKTHBHOCTD).
5. ConHiie 1 3Be37IbI

8. Tema 5.1. Uctounnku sHeprum W BHyTpeHHee cTpoeHue ComHia (IPOTOH - Y
Hcrounnku sHEpTUu U MPOTOHHBIA IWKJ, MOHATHE O MOJEIIX BHYTPEHHETO CTPOCHHS
BHYTPEHHEE CTPOCHHUE Conana). ConHIle M XH3Hb 3eMiH (TIEPCHEKTHBBI HCIOJIB30BAHUS
Conrna. ConHIE 1 )KU3Hb | COJHEYHOW SHEPTHH, KOPOTKOBOJHOBOE M3IIyUCHHE, PaJHON3IIydcHHUE,
3emun. KOPIIYCKYIIIpHOE M3NyueHue, npooduema "ConHie - 3emis").

9. Tema 5.2. Paccrosinne 10 3Be3q (ompeneneHue paccTOSHUKA 1O ToAW4YHBIM | T
PaccrosHue no 3Be3n. napajulakcaM, BHAMMBIE W a0COJIOTHBIE 3BE3IHbIC BEIMYHHbI).
IIpocTpaHCcTBEHHBIE IIpocTpaHCTBEHHBIE CKOPOCTH 3Be31 (COOCTBEHHBIC [BHXKEHUS U
CKOPOCTH 3BE3I. TaHTeHIMAJbHbIE CKOPOCTH 3Be3x, d(dekr [omiepa u omnpeneneHue
dusnueckas npupoaa JMy4eBBIX CKopocTeil 3Be3n). Pusmyeckas mpupoma 3Be3q (LBET,
3BE3/. TeMIlepaTypa, CIIeKTphl 1 XUMHYECKHUH COCTaB, CBETUMOCTHU, PAAUYCHI,

MaccChl, CPEAHUE TNIOTHOCTH).

10. Tema 5.3. CBs3p MeXAy (QHU3MUSCKUMH XapaKTepUCTHKaMU 3Be3[ (muarpamma | Y
CBs13b MEXIY "'CIEKTP-CBETUMOCTD", COOTHOILIEHHE "'Macca-CBETUMOCTD'', BpallleHUE
¢usmuecKIMHU 3B€3]] PpAa3NMYHBIX CHEKTPAJIbHBIX KJAaccoB). JIBOWHBIC 3BE3/BI
XapaKTepUCTUKaMH 3BE3/I. (onTnyeckne W (U3MUECKHE JABOWHBIC 3BE3ZbI, OINpEAEICHHE Macc
JIBoitHBIE 3BE3/IBL. 3Be3/] N3 HAOIIOAEHUH JBOWHBIX 3B€3/1, HEBUIMMBbIEC CITyTHUKH 3BE31).
®uznyeckue nepemeHHsle, | Puznueckue nepeMeHHbIe, HOBBIE M CBEPXHOBBIC 3Be3Jbl (LE(enbl,
HOBBIE 1 CBEpPXHOBBIE Jpyrue pusnyeckue nepeMeHHbIe 3Be3/1bl, HOBBIC H CBEPXHOBEIE).
3BE3/1bI

6. Crpoenue u 3Bostonust BeenenHoit

11. Tema 6.1. Hama Tamaktuka (coctaB - 3Be3dbl W 3Be3AHble ckoruieHus, | Y, T
Hama INanakruka. pyrue TYMaHHOCTH, MEX3BE3AHbIA TIa3, KOCMHYECKHE JIyYd U MarHUTHBIC
INanakruky. noJist; crpoenue I'anaktuky, Bpamenue ['alakTUKK U IBUKEHUE 3BE3],
MeraranakTuka.. B HeW; paguomsnydeHue). [Ipyrue ramakTHKH (OTKPBITHE APYTHX

rajlakTHK, OIpeJeNIeHHEe pPa3sMepoB, PACCTOSHHUN M MacC TallaKTHK;
MHOTOOOpa3ne TallakKTHK, PpaJdOTallaKTUKH W aKTHUBHOCTH siziep
rajakTUK, KBazapbl). Merarajgaktuka (CHCTEMBI TaJAKTHK |
KpyIHOMacHITaOHast CTPYKTYpa Bcenennoii, pacmmpeHue
Meraranaktuky, runore3a "ropsyeil BecenenHoi", kocMmonoruyeckue
Moenn BeenreHHoi).

12. Tema 6.2. [IpoucxokaeHne W 3BOMIONHUSA 3Be3N (BO3pAcT TaJlakKTUK W 3Be3l, | Y

IIpoucxoxaenue u
9BOJIIOLIUS 3BE3/.
IIpoucxoxieHne miaHer.
Ku3nb 1 pasym BO
Bceenennoil.

MPOUCXOXKACHUE W SBOJIONMS 3Be3d). [IpOMCXOXKICHHE TIUIaHET
(Bo3pact 3emmu u apyrux Ten CONHEYHOH CHCTEMBI, OCHOBHBIE
3aKOHOMepHOCTH B COJIHEYHOHW CHCTEME, MEPBbIe KOCMOTOHHYECKHE
THITOTE3bI, COBPEMCHHBIC MPEACTABICHUS O TIPOUCXOKICHUH TUIAHET)

[Ipumeuanue: T — TectupoBanme, Y — yctHbIi onpoc, KP — koHTponbHas paboTa
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2.4.2. 3aHATHA CEMUHAPCKOI0 TUIIA
— HE MPeyCMOTPEHbI

2.4.3. llpakTu4yecKkue 3aHATUA

Ne HanmeHoBaHuE HanMeHOBaHHE MPaKTHIECKHUX padoT Dopma Tekyiero
pazfena KOHTPOJISt
1 2 3 4
2. Paznen 2. Ilpakmuueckoe 3anamue Nel OCHOBBI U3MEPCHHS BPESMEHHU. IIP,P3, V, T
[IpakTuueckue Ilpakmuueckoe 3anamue Ne2 3axkonsl Kemiepa — 3aKOHBI JBIKCHHS
OCHOBBI aCTPOHOMHH | HEOECHBIX TeJl.
3. Pazpen 3. Crpoenue |Ilpakmuueckoe 3ansmue Ne3 IIP,P3, T
Comaeunoit cuctemsl  |Omnpenenenue paccTosHUA 10 Te’1 CONHEYHONW CHCTEMBI.
4, Pazpnen 4.Ilpupona |Ilpakmuueckoe 3ansmue Ned IIP,P3, VYV, T
ten CorHeuHOH [Inanets!. [InaneTsl 3eMHOM rpynnsl. [11aHeThI- TUTaHTHL..
CHCTEMBI
5. Ilpakxmuueckoe 3anamue Ne5 IIP,P3, V,T
Pasnen 5. Connue u |Actepounsl. Mereoputsl. KOMEThI U METEOPHL.
3BE3/IbI Ilpakmuueckoe 3anamue Ne6
Paccrosinue 1o 3Be3a.
6. Ilpakmuueckoe 3anamue NeT IT1IIP, JIP, ¥, JIP, T
Paznen 6. Ctpoenue
N — CBs13b MEXy QU3NUCCKHMHU XapaKTEPUCTHKAMU 3BE3/1.
N Ilpakmuueckoe 3anamue Ne8
Bcenennoit
Hama lNanakruka. JIpyrue I'anaktuku. Meraranaktuka.

2.4.4. Conep:xkaHue caMOCTOATEIbHOU PadOThI

— He NIPEeyCMOTpPEHA

2.4.5. IlepeyeHb y4eOHO-METOAUYECKOr0 OOeCredYeHUus IJIA CaMOCTOATEbHOM

PadoThI 00Yy4aAIOIIMXCH M0 JUCHUIIIIMHE
— HE MPEAYyCMOTPEHO
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HUCIIOJIBb30BaHHEC

3. OBPA3OBATEJIbBHBIE TEXHOJIOI'HHA

Jns  ymydmieHus — yCBOEHUSA

y4eOHOro

Marepuaia

IIpeayCMaTpUBACTCS
aKTUBHBIX M MHTEPAKTUBHBIX (OPM TMPOBENECHUS AayAUTOPHBIX U

BHEAYIUTOPHBIX 3aHATHA C 1eIbl0 (HOPMHUPOBAHUS M pPa3BUTUA MPO(EeCCHOHATBHBIX
HABBIKOB 00Yy4arOIINXCS.
B nponecce npenonaBanus NpUMEHSIOTCS 00pa30BaTelIbHbIE TEXHOJIOTUU Pa3BUTHUS
KpUTHYECKOro MbInuieHus. O0s3aTebHbl KOMITBIOTEPHBIE JTA0OpaTOpHbIE MPAKTHUKYMBI 1O
paszzenaM JUCIUIUIUHEIL.
B yueOHOM mporiecce Hapsy ¢ TpaAULIMOHHBIMU 00pa30BaTe€IbHBIMU TEXHOJIOTUSIMHU

HCIIOJIB3YIOTCA KOMIIBIOTCPHOC TCCTUPOBAHUC, TCEMATHYCCKHC MMpC3CHTAaINH,
HHTCPAKTUBHBIC TCXHOJIOTHUH.
3.1. O6pa3oBare/ibHbIE TEXHOJOTHH NP NPOBEIEHNH JIEKIU
N Kom.
Ne Tema Buapl npuMeHseMbIX 00pa30BaTEeIbHBIX TEXHOIOTHH yac
1 2 3 4
Paznen 1 OGmas sKxonorus
1  Tema 1.1 Benenue TexHos0THs pa3BUBAIOILETO O0yYECHUS 2
o Tema2.1. 3esnnoe He6o. CriocoGbl OnmpeseneHus AyanoBu3yasbHas TEXHOJIOTHS, JIEKIIHs- 9%
reornadhyecKoil MUDOTHI nucKveeus®
Tema 2.2. OcHOBHI U3MepeHUs BpeMeHH. Buaumoe
TexHos0THS pa3BUBAIOIIETO O0y4YECHUS,
3 NBHOKCHUE IUIAHET 2
MPOOJIEMHOE U3JIOKCHHE
Tewma 3.1. PazButue npezactasnenuii o ConHeuHON
cucreme. 3akoHsl Keruiepa — 3aKoHbI ABHKEHHS -
4 TexHomorus npobIeMHOTO 00yICHNUS 2
HeOecHbIX Tes1. O6o01IeHne 1 yrouneHne HprotoHOM
3akoHOB Kemnepa.
Tema 3.2.0npenenenue paccToSHUN 10 Tel .
S ConHeuHOM crcTeMbr. CreTeMa 3eMIs- Tyna AynnoBuzyanbHasi TEXHOJIOTHS, KEHC -METOo/L 2
6 Tema 4.1. TIpupoza Jlyrsr. ITnanersr. Ilnanetst AynHOBU3yabHAS TEXHOJIOTHS, IPOGIEMHOE 5
3eMHOMU rpynmbl. IInanersi- rurantsl. IlmyTon HU37I0KCHUE
; Tema 4.2. Acreponssl. Meteoputsl. KomeTsl 1 AYIMOBH3yaNIbHAS TEXHOIOTHS, JCKIHS - -
Meteopsl. O0mue ceneHus o ConHile. JMCKyCCHs
g Tema 5.1. IcTOYHMKH SHEPTUU U BHYTpEHHEE AYZIMOBH3yaIbHAS TEXHOOTHS, IPOOIEMHOE -
crpoenue Connua. CoHIE U )KU3Hb 3eMIIH. WBII0KEHHE, JIEKLHS - JUCKycons™
bl
Tema 5.2. Paccrosiaue no 38e3n. [IpocTpaHCTBeHHBIC .
9 cKopocTH 3Be3. DU3HUECKas MPHPO/A 3BE3L. AynnoBuzyanbHasi TEXHOJIOTHS, KEHC -METOo/L 2
Tema 5.3. CBsA3b MEKIY PU3NUECKAMHI
10 XapaKTEPUCTUKAMU 3Be31. JIBOMHbIE 3BE3/IBI. AynmoBu3yanbHas TEXHOJIOTHS,, POOJIEMHOE 4%
du3nueckre NEPEMECHHBIC, HOBBIC U CBEPXHOBBIC H3JI0KCHUE C PUBJICYCHUEM cneunaﬂnc’ra*
3BE3/bI
Tema 6.1. Hamra I'anaktuka. {pyrue Ianakruku. AYIHOBH3YaTbHAS TEXHOMOTHS, JTEKIHS -
11 Meraranakruxa.. 2
JVICKYCCHSA
Tema 6.2. TIpoucX0XICHUE U IBOJIOLHS 3BE3I.
12 [IIpoucxoxnenue mianet. JKusHp u pasym Bo TexHomorust MpoOIEMHOTO 00ydIeHMST* 4*
BceneHHoil.
Hroro no xypcy| 28
B TOM YHCJIE HHTEPAKTHBHOE 00yueHne™ 16*
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3.2.00pa3oBare/ibHbIE TEXHOJOTHMH NP MPOBEIEHUH MPAKTUYECKUX 3aHATHI

Ne  Tema 3ansTHS Buapl npuMeHsieMbIx 00pa3oBaTeIbHBIX Ko
TEXHOJIOTUH qac
2 IIpakmuueckoe 3anamue Nel, Ne2. OcHOBBI ['pynmoBrie muCKyccuu 2
nU3MepeHus BpeMeHH. 3akoHbl Kenepa — 3akoHsl | KoMmbIOTEpHbIE CUMYIAINH
JBIKCHUS] HEOSCHBIX Tell.
3 | IIpakmuueckoe 3anamue No3.OmnpenencHue ['pynmoBrie muCKyccHu 1*
paccTosiHuii 10 Test CONMHEYHOI CHCTEMBI. KommbloTepHbIe CUMYISIIN
4 Ilpakmuueckoe 3anamue No4. Ilnanersl. [lnanetsl | [pynmoBeie auckyccuu 1*
3eMHOH rpynnsl. [l1aHeTsI- TUraHThl.. KommbloTepHbIe CUMYIISIIH
5  Ilpakmuueckoe 3anamue No5, Ne6. Actepounssl. ['pynmossle muckyccuu 2
MerteopuTtsl. KomeTsl u MmeTeopsl. PaccTosHue 1o KommnbrotepHble cumMynsnuu
3BE31.
6 | IIpakmuueckoe 3anamue Nol, No8.CBs3b MEXKITy ['pynmoBrie muCKyccuu 2*
(u3MUEeCKMMH XapaKTepucTHKaMH 3Be3a. Hara KommbioTepHbie cCUMYISINH
Tlanakruka. Ipyrue I'anaktuku. MeTtaragakTuka.
Hroro mo kypcy 8
B TOM YHCJIE HUHTEPAaKTHBHOE 00yueHue* 4*
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4. YCJIOBUSA PEAIN3ALIUUA ITPOTI'PAMMBI TUCHUTIJIMHBI

4.1. MaTepuaJbHO-TeXHUYeCKAasi 6a3a, He0OX0AUMAas JIJIsI OCYLIeCTBIEHHSI

00pa30BaTeIbHOI0 MpoLecca Mo JUCHUILINHE

Peanu3zanus yueOHON AUCHMIUIMHBI OCYIIECTBISETCS B CIIEIIMAIBHO 000PYI0BAaHHOM
KaOMHETE €CTeCTBEHHO-HAYYHBIX JUCIMUILINH.

O6opynoBanue yueOHOro kaOUHeTa:

MYJIbTUMEIUA KOMILUIEKT (MYJIBTHUMEIUANPOCKTOP M HKpaH), KOMIBIOTEp, ydeOHas
Mebenb, Jocka ydeOHasi, 1a0OpaTOpHBIM KOMIUIEKC it Y4eOHOM  IpakTHYeCcKOd u
MPOEKTHOM JIEATEIbHOCTH MO €CTECTBEHHO-HAYYHBIM AUCIUIIMHAM, HAIVISIAHBIE TTOCOOUS,
y4eOHO-METOIMUECKHE MaTepuaibl, BbIX0A B IHTEpHET.

KoMItiekT HamIsIIHBIX TO0COOUIA, KOMITJIEKT y4eOHO-METONYECKON TOKYMEHTAIIUH.

4.2. IlepeyeHb HEOOXOUMOI0 MPOTPAMMHOI0 00ecTedYeHust

1. 7-zip; (nmmeH3us Ha aHrI. hitp://www.7-zip.org/license.txt)

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

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

4. Apache OpenOffice; (nmuuensus - http://www.openoffice.org/license.html)
5. FreeCommander; (nureH3us -
https://freecommander.com/ru/%d0%bb%d0%b8%d1%86%d0%hb5%d0%bd%d0%b
7%d0%b8%d1%8f/)

6. Google Chrome;(iuuen3us -
https://www.google.ru/chrome/browser/privacy/eula_text.html)

7. LibreOffice (B cBOO0AHOM TOCTYTIE);

8. Mozilla Firefox.(munensus - https://www.mozilla.org/en-US/MPL/2.0/)
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5. HIEPEYEHb OCHOBHOM 1 I[QHOJIHI/ITEJII)HOﬁ YYEBHOM
JUTEPATYPbI, HEOEXOAUMOM JIJI1 OCBOEHUS JUCIIUTIINHBI

5.1. OcHoBHas IMTEparypa

1. Boponnos-BenbsimunoB, b. A. Actponomusi. bazoBeiii ypoBeHb. 11 kiacc :
yueOnuk / b. A. Boponnos-Benssmunos, E. K. Ctpayr. - 6-¢ u3z., ucnp. — Mocksa : Jlpoda,
2019. — 238 c. — (Poccuiickuii yuebnuk). — ISBN 978-5-358

2. Jlorsunenko, O. B. Actponomus + ellpunokenue : y4eOHHMK [Ha OCHOBE
cTaHmapTa cpeaHero (moaHoro) obmiero obpaszoBanus 1mo acrponomuu] / Jlorsuuenko O. B.
— MockBa : KuoPyc, 2020. — 263 c. — ISBN 978-5-406-00329-9. — URL:
https://book.ru/book/934186 . — TekcT : 3eKTPOHHBIA.

3. Jlorsunenko, O. B. Actponomus. [IpakTHKym : y4eOHO-IIPAKTHYECKOES
nocobue / Jlorsuaenko O. B. — Mocksa : KnoPyc, 2020. — 245 ¢. — ISBN 978-5-406-07690-
3. — URL: https://book.ru/book/933714. — TekcT : AeKTPOHHBIH.

5.2. lonoJHUTEIbHAS JIUTEpPaTypa

1. bnarun, A. B. Actporomus : yueObnoe nocobue / A. B. biarun, O. B. Kotoga.
— Mocksa : UH®PA-M, 2021. — 272 ¢. — (Cpennee mpodeccuoHanibHOe 00pa30BaHUE). —
ISBN 978-5-16-016147-1. - Texcr : AIIEKTPOHHBIM. - URL:
https://znanium.com/catalog/product/1141799 . — Pexxum gocTyma: 1O IOJITHUCKE. us
AHHOTAIMH: TIOJE3HO YYaIlIMMCS THMHA3HHA, CPEIHIX 00pa30BaTeIbHBIX KO

2. lamza, A. A. Actponomus. [lpaktukym : yae6HOe ocobme / A. A. ['am3za. — 2-
e u3l., nepepab. — Mocksa : UH®OPA-M, 2021. — 127 c. — (Cpennee npodeccruoHanbHOe
obpaszoBanme). — ISBN 978-5-16-015348-3. — Tekct : osmektponHbidi. — URL:
https://znanium.com/catalog/product/1215338. — Pexxum gocTyrma: 1o MmorcKe.

3. SzeB, C.A. Actponomus. ConHeyHass cucreMma: ydeOHOe mocobue uis
cpennero mnpodeccuoHanbHOro obpaszoBanus/ C. A. fI3eB; mom HaydyHOH pemakiueH
B.T. Cypauna. — 3-e uzn., mepepab. u mgomn. — Mocksa : UznarensctBo FOpaiit, 2020. —
336 c. — (Ilpodeccuonanpuoe ob6pazoBanue). — ISBN 978-5-534-08245-6. — Texkct
anextponHbii // OBC FOpaiit [caiiT]. — URL: https://urait.ru/bcode/455329.

4. Cypnun, B. I. Bcenennas B Bompocax M OTBETax: 3aJauyd WU TECThl IO
acTpoHoMHH M KocMoHaBTuke / Brmagumup Cypaun. — MockBa : AnbnvHAa HOH-(DMKIIH,
2020. — 242 c. — ISBN 978-5-91671-720-4. — Tekctr : osnexktpoHHblii. — URL:

https://znanium.com/catalog/product/1220233. — Pexxum gocTyrma: 1o MmoJIrcKe.

5.3. [lepuonuyeckue u3IaHus
1. Acrtponomusi. — URL: https://dlib.eastview.com/browse/publication/9085.

2. Bectauk MockoBckoro YHusepcutera. Cepus 3. ®Pusuka. ACTpOHOMHUS. —
URL.: https://dlib.eastview.com/browse/publication/9085/udb/890.
3. Bectauk Cankr-IletepOyprckoro yHuBepcutera. Maremarnka. MexaHuKka.

Actponomus. — URL: https://dlib.eastview.com/browse/publication/71206/udb/2630.
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5.4. UntepHeT-pecypcebl

1. 39BC «BOOK.ru» [yueOHble wusganms — komiekuus it CIIO] : caiit. — URL:
https://www.book.ru/cat/576.

2. OBC «YuuBepcurerckas Oudamoreka ONLINE» [yueOHble, Hay4HblE 3[0aHWS,
MEPBOMCTOYHUKH, XyAOKECTBEHHBIE MPOW3BEIACHHS PA3INYHBIX W3ATENbCTB; KYPHAIBI, MYJIbTHMEIUITHAT
KOJIJICKIIHSA, KapThl, OHJTAWH-YHITUKJIOTIC TN, CJIOBapH | : CaiT. - URL.:
http://biblioclub.ru/index.php?page=main_ub_red.

3. 3BC wm3pareabcTBa  «JlaHb»  [yueOHBIC, Hay4yHble  W3JaHUS, IEPBOMCTOYHHUKH,
XyII0)KECTBEHHbIC TIPOU3BEIICHUS Pa3IMUHbIX H3aTeIbCTB; XKypHaubl ] : cadT. — URL: http://e.lanbook.com.

4. DBC «lOpaiit» [yueOHuKU U ydeOHbIe TocoOmsi m3narenbcTBa «HOpaiit»] : cait. — URL:
https://urait.ru/.

5. 3BC «Znanium.com» [y4eOHbIE, HaydHBIC, HAYYHO-TIOMYJIPHBIE MaTepUabl Pa3THIHBIX
M3MIATEeNbCTB, JKypHas| : cait. — URL: http://znanium.com/.

6. Hayuynas ’n1exTpoHHasi 6udnamoreka. Monorpaduu, U3nanHble B U3naTenbcTBe Poccuiickoit
Axagemun EctecTBO3HaHMSI [MOMHOTEKCTOBBIM pecypc cBobogHoro nocryma] : caiit. — URL:
https://www.monographies.ru/.

7. Hayuynas ajiexkTpoHHasi Oudamoreka crareid m myoaukauuid «eLibrary.ru» [poccuiickuii
MH()OPMAIIIOHHO-aHATUTHIECKUH TIOpTad B OOJACTH HAyKH, TEXHOJOTHMH, MEIWIMHBI, O0Opa30BaHUS;
Oonbllast 4acTh MU3JaHUI — cBOOOAHOTO noctyna] : caift. — URL: http://elibrary.ru.

8. ba3sl nannbIx komnanuu «Uct Boio» [neprnogudeckrie n3nanus (Ha PyCCKOM sI3bIKE)]| : CaT.
— URL.: http://dlib.eastview.com.

9. Poccuiickasi JIeKTPOHHAS IIK0JIA : TOCYIapCTBEHHAs 0Opa3oBaTelbHas mardopMa [OIHbIH
IIKOJIBHBIN Kypc ypokoB] : caiit. — URL.: https://resh.edu.ru/.

10. Enunoe oKHO J0cTynma K o0pa3oBaTelibHBIM pecypcam : (enepaibHas MHGOPMALUOHHAS
cuCTeMa CBOOOIHOTO JOCTyNla K HHTErPaJbHOMY KaTalory OOpa3oBaTeNIbHBIX HHTEPHET-PECYpCOB U K
ANEKTPOHHOW OHONMOTEKE y4eOHO-METOAMUECKUX MAaTepHaioB JJs BCEX YpOBHEH 0Opa3oBaHUS:
JOLIKONIBHOE, o0IIee, cpenHee NpodeCCUOHATIbHOE, BhICIIEE, JONOJIHHMTEIbHOE : cait. — URL:
http://window.edu.ru.

11. ®epepanabHblii UHeHTP HWHMOPMAIUOHHO-00PA30BATEIBHBIX pecypcoB [mus oOmiero,
CpemHero NpogeCCHOHAIBHOTO, AOTOJHUTEIBHOTO 00pa30BaHMs; MOJIHOTEKCTOBBIA pecypc CBOOOIHOTO
noctyna] : caidt. — URL: http://fcior.edu.ru.

12. Enunas koajexkuusi nuGpoBBIX 00pa3oBaTeJbHbIX PECypcoB [/ TpErnojaBaHusl H
M3ydeHus] y4eOHBIX AVCIHIUIMH HAdalIbHOTO OOINEro, OCHOBHOTO OOINEro M CpemHero (MoJHOro) o0Imero
o0pa3oBaHus; MOJHOTEKCTOBBI pecypc cBoboaHoro noctyna] : caift. — URL: http://school-collection.edu.ru.

13. OdunmnaabHblii UHTepHeT-MOpPTAaN NpaBoBoii MHGopmanuu. locynapcTBeHHasi cucTema
NMpaBoBOii MHQOPMAIMM [IIOJHOTEKCTOBBIH pecypc cBoOomHoro jocryma] : cair. — URL:
http://publication.pravo.gov.ru.

14. Kopexcenl u 3akoHbl P®. [IpaBoBas cripaBOYHO-KOHCYJIbTAIIMOHHASI CUCTEMA [TOTHOTEKCTOBBIN
pecypc cBoboaHoro gocrtyma] : caitt. — URL: http://kodeks.systecs.ru.

15. TPAMOTA.PY : cnpaBouHO-MH(pOpPMAIIMOHHBIM WHTepHeT-opTan : caiT. — URL:
http://www.gramota.ru.

16. Duuukiaonenuym [DHuukionenuu. CioBapu. CHpaBOYHMKHM : TOJHOTEKCTOBBIA pecypc
cobomHoro gocryna] // OBC «Yuusepcurerckas OumOinmoreka ONLINE» : caiit. — URL:

http://enc.biblioclub.ru/.

17. CJIOBAPU.PY. JlunrBuctuka B UHTepHeTe : NUHTBMCTHUYECKHW mopTtan : caiit. — URL:
http://slovari.ru/start.aspx?s=0&p=3050.

18. DnexTponHblii katasor Ky0aHCKOro rocyiapcTBeHHOro yHuUBepcHTeTa M (puiInanoB. —
URL: http://212.192.134.46/MegaPro/Web/Home/About.
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6. METOANYECKHUE YKA3AHUA JIA OBYYAIOLUXCA
1O OCBOEHMUIO JNCHUIIJIMHBI

JuciumuinHa «ACTpOHOMHS» HalelneHa Ha (GopMupoBaHuE NPO(EeCCHOHATBHBIX
3HAaHUHN U yMEHUH, TaKUX KaK CIOCOOHOCTh JIEMOHCTPALMU OOILIEHAyYHBIX Oa30BbIX 3HAHUN
€CTECTBEHHBIX HayK, MaTEMaTUKU, IOHUMAHUE OCHOBHBIX (DaKTOB, KOHLEMIINHA, IPUHIUIIOB
TEOpUH.

OOyueHne CTYyIEHTOB OCYIIECTBISETCS IO TPAJUIMOHHOW TEXHOJOTHH (JIEKLHH,
IPAKTUKH) C BKIIOYCHHEM HHHOBALIMOHHBIX JIEMEHTOB.

C TOUKM 3peHHUsl HCIOJIb3YEMBIX METOAOB JIEKIIMH NOAPA3AEIAIOTCA CIIETYIOIIUM
oOpa3zoM: uH(MOPMAIMOHHO-O0bSICHUTEIbHAS JIEKIIHsI, TOBECTBOBATENIbHAS, JEKIHUsI-Oecea,
npoOaeMHast JeKIHs U T. 1.

VYcTHOE M3nokeHHe y4eOHOro Marepualia Ha JIEKIHUU JOJKHO KOHCIIEKTHPOBATHCS.
Cnymarh JEeKIHI0 HYXHO YMETh — NOJJEPKUBAaTh CBOE BHMMAHME, MOHITh M 3allOMHUTH
yCIbIIIaHHOE, YIOBUTH May3bl. B mpornecce u3nokeHus mpenofaBaresieM JIEKIUU CTYIEHT
JOJKEH BBUSICHUTH BCE HETOHSATHBIE BONPOCHI. 3alMCHIBaTh COAEP)KAHUE JICKIUH HYXHO
00s13aTeNbHO — 3aMUCH NTOMOTAIOT MOJEPKUBATh BHUMAHUE, CIIOCOOCTBYIOT IIOHUMAHUIO U
3aIIOMUHAHUIO YCIIBIIIAHHOTO, TPUBOJUT 3HAHUE B CHCTEMY, CIY’KaT OMOPOH s mepexona
K 0osiee MTyOOKOMY CaMOCTOSITEIbHOMY M3YYEHHUIO MpeIMeTa.

Metonnueckue peKOMEHIalUH 110 KOHCIIEKTUPOBAHUIO JIEKIIHIA:

— 3aluch JOJKHA OBITh CHUCTEMHOM, MPENCTaBIsATh COOOM COKpAalIEHHBIA BapuUaHT
JeKuu npenoaasatens. Heo6xonumo ciaymare, 00yMbIBaTh U 3alMCHIBaTh OJHOBPEMEHHO;

— 3amuch BenETcs OuYeHb OBICTPO, UETKO, IO BO3MOXHOCTU KOPOTKHUMHU
BBIPAKEHUSIMU;

— He MIpeKpalas ciyuarb NpenojaBaTelis, Hy>KHO 3allMChIBaTh TO, YTO HEOOXOIUMO
ycBouTh. Henb3sl 3amuchIiBaTh cpa3y k€ BBICKa3aHHYIO MBICIb MpernojaBares, ciaenyer eé
MOHATh U II0CJE 3TOr0 KpaTKo 3alucarb CBOMMHM CJIOBaMHU HJIM CJIOBaMH IIperojaBaTels.
BaxxHo, yTOOBI B HEW He ObLII MOTEPSIH OCHOBHOM CMBICI CKa3aHHOTO;

—MMEHA, J1aThl, HA3BAHMSI, BBIBOJIbI, OIIPEEIICHHS 3aIIUChIBAIOTCS TOYHO;

—clleflyeT OOpaTUTh BHUMaHHWE Ha OQopMIIeHHE 3amucH JeKuuu. Jns Kaxaoro
npenMera 3aBoAMTCS 001mast Terpaab. OTIMYHBIM OT OCTAJIBHOTO I[BETA CIIEAYET BbIAEIATH
OTJEJIbHbIE MBICIM W 3arojloBKM, COKpalllaTh OTJENbHbIE CJOBAa M MPEIIOKEHUS,
UCIOJb30BaTh YCIOBHBIE 3HAKH, OYKBBI JIATUHCKOTO M T'PEYECKOro ayn(aBUTOB, a TaKXKe
HEKOTOPbIE MPUEMBI CTEHOTPa(UIECKOTO COKPAILICHHS CIIOB.

[TpakTHueckue 3aHATUSA MO AUCHUILUIMHE ACTPOHOMHMS MPOBOASTCS B OCHOBHOM IIO
cxeme:

-YyCTHBIl ONpPOC MO TEOpUH B Hayayue 3aHATHSA (0OCYXKIEHHE TEOpEeTHUECKHX
MPOOJIEMHBIX BOIIPOCOB IO TEME);

-paboTa B rpynmnax no pa3penieHuio pa3InyHbIX CUTYallui TI0 TEME 3aHATHS;

-peuieHye NpakTUYECKUX 3a/1a4 UHANBUIYAJIbHO;

-[I0JIBEICHNE UTOTOB 3aHATH (WK pedaeKcus);

[lenb MpakTUYECKOTO 3aHATHS - HAYYUTh CTYACHTOB MPHUMEHSTh TEOPETHUECKHUE
3HAHMS NIPU PELIEHUH IPAKTHUECKUX 3a/1a4 Ha OCHOBE PEajIbHbIX JAHHbIX.

Ha npakTudeckux 3aHATHIX IPeoOIaialoT CIeayOIIe METOIbI:

-BepOanbHbIe (TTpeolIagaroluM METOIOM JOJIKHO ObITh OOBICHEHHE);

-MpaKkTU4YecKue (MMCbMEHHBIE 3/1aHUsI, TPYNIOBbIC 3aJIJaHUS U T. I1.).

BaxHbIM a5 CTyaeHTa SIBISETCS yMEHHE PalMOHAJIbHO MOAOHUpaTh HEOOXOAUMYIO
yueOHyto muteparypy. OCHOBHBIMHU JIUTEPATYPHBIMU HCTOUHUKAMH SBIISIOTCS:
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— Oubnmumoreunsie Gonabl Gunuana Kyol'V;

— 3JIEKTPOHHAs OMOMMOTEYHAs cCUCTEMa « YHUBEPCUTETCKasi OMOIMoTeKa OH-1ailH»;

— 3JIEKTpOHHas OubnuoreyHas cucrema Mznarenscrsa «JIaHby.

[louck kHUr B OMOMMOTEKE HEOOXOAUMO HAYMHATH C HW3YYEHUS MPEIMETHOTO
KaTajora M CO3/aHUS CHHCKAa KHUT, IMOCOOW, METOJUYECKUX MaTepuajoB IO TeMe
U3Y4YECHUS.

[TpocMOTp KHUTH HAYMHAETCS C TUTYIBHOIO JINCTA, CIEYIOUIETO0 nocie oonoxku. Ha
HEM OOBIYHO MOMEIIAIOTCS BCE OCHOBHBIE JAaHHBIC, XapaKTEepPHU3YyIOIIUe KHUTY: Ha3BaHUE,
aBTOD, BBIXOJHBIC JaHHbIE, JaHHBIC O MepeusaHuu U T.1. Ha o0opoTe TUTYIBHOTO JUCTA
naéTcs aHHOTAIMS, B KOTOPOM YKa3bIBA€TCA TEMaTHKa BOMPOCOB, OCBEHICHHBIX B KHUTE,
oInpezesieTcs Kpyr uyuTaTesiel, Ha KOTOpbI OHa paccuuTaHa. bolsblloe 3HAU€HUE HMMEET
MPEAUCIOBHE KHHUTH, KOTOPOE€ 3HAKOMUT YHTATeNd C JUYHOCTBIO aBTOpa, HCTOPUEH
CO37aHUsl KHUTH, PACKPBIBAET COIEPKAHUE.

[IpounTaB mnpeauciioBUE M MONYYUB OOIIEE€ MPEACTABIECHUE O KHUIE, CIEAYET
00paTuThCs K OIVIABICHHIO, KOTOPOE 3HAKOMUT 00y4aeMOTO € COJIEP)KaHUEM U JIOTUYECKOU
CTPYKTYpOM, MO3BOJISET BBIOpaTh HY)KHBIH MaTepuain A u3ydeHus. 107 u3gaHusi KHUTH
MO3BOJISIET CYAUTh O HOBHM3HE MaTepuana. B KHUre MOTyT OBITH NMpPUMEYaHUs, KOTOPHIC
COJIEpIKaT pa3IMYHbIEC AOMOJHUTENbHBIE cBe/leHUsA. OHU MeYaTaroTcsl BHE OCHOBHOTO TEKCTA
U Pa3biICHSIOT OTJENbHBIE BOMPOCHL. [IpenmeTHbie u andaBUTHBIE yKa3aTENU 3HAYUTEIHHO
o0JIeTYar0T TOBTOPEHHE W3JIOKEHHOTO B KHHUIe MaTrepuaia. B KOHIlE KHHTM MOXET
pacroyiaratbCs BCIIOMOTaTeIbHbIN Marepuaid. K HeMy OOBIYHO OTHOCSTCS HHCTPYKIIUH,
MIPUJIOKEHUS, CXEMbI, CUTYalIMOHHBIE 33/1a4H, BOIPOCHI ISl CAMOKOHTPOJIS U T.1I.

Jlnst nydinero mpencTaBlIeHUST W 3allOMHHAHUS MaTepualia IelIecoo0pa3HO BECTH
3alUCH M KOHCIEKThI Pa3JINYHOTO COJAEP/KaHUs, & UMEHHO:

— MIOMETKH, 3aMEUaHusl, BbIJICJICHHE TJIABHOTO;

— IUUIaH, TE3UCHI, BBIITUCKH, LIUTATHI;

— KOHCIIEKT, pabouas 3anuch, pedepar, JOKJIaI, JSKIH U T.1.

Yutarh y4eOHMK HEOOXOIMMO BJIYMYHBO, BHHMATEIIbHO, HE MPOIYyCKas TEKCTa,
CTapasch MOHATH KXyl (pa3y, OAHOBPEMEHHO pa30upas MpUMEpHI, CXEMBbI, TaOIHIIbI,
PUCYHKH, IPUBEACHHBIC B YUSOHUKE.

OnHUM U3 BOXXHEWIINX CPEACTB, CIIOCOOCTBYIONIUX 3aKPETICHUIO 3HAHUM, SBISICTCS
KpaTKasi 3alyCh MPOYUTAHHOTO Marepuaja — COCTaBJeHUE KOHCIeKTa. KoHcmekT — 3To
KpaTKoe CBSI3HOE U3JIOKEHUE COACpKAHHWS TeMbl, y4eOHHMKAa WM €ro 4vacTu, 0e3
MOAPOOHOCTEH M BTOPOCTENEHHBIX JeTanei. [lo cBoel CTPYKType U MOCIeI0BaTeIbHOCTH
KOHCIIEKT JIOJIKEH COOTBETCTBOBATH IJIaHy ydyeOHuKa. [lo3ToMy BakHO CHavasla COCTaBUTh
TUJIaH, a MOTOM MHCaTh KOHCIIEKT B BUE OTBETA HA BOMPOCHI IiaHa. Eciu yueOHUK pa3nenéH
Ha HeOOoNbIKe O3aryIaBJICHHBIE YacTH, TO 3aroJIOBKM MOXKHO PacCMaTpPHUBATh KaK MYHKTHI
IJlaHa, a U3 TEKCTa KaKJO0M YacTH CIEeAyeT 3alucarh T€ MBICIU, KOTOPbIE pPaCKpPBHIBAIOT
CMBICTI 3ar0JIOBKA.

TpebGoBaHUs K KOHCIIEKTY:

— KpPaTKOCTh, CKAaTOCTh, 11€JIE€CO00Pa3HOCTh KAXK/I0T0 3aHChIBAEMOTO CJIOBA;

— COJEpP’KaTeNIbHOCTh 3alKCH- 3alKiCbhiBa€Mble MBICIH clieyeT (HOpMyIupoBaTh
KpaTko, HO 6e3 ymiepOa ams cmbicina. OObEM KOHCIIEKTa, KaK MPaBUIIO, MEHBIIE U3y4aeMOTo
Tekcta B 7-15 pas;

—KOHCIIEKT MOXKET OBITh KaK MPOCTHIM, TaK M CJIOXKHBIM MO CTPYKTYpPE — ATO 3aBUCHUT
OT CO/ICp)KAHUS KHUTH U 1eIH €€ N3yUCHHUS.

MeToauyeckue peKOMEHIalluK 10 KOHCIEKTUPOBAHUIO:
— MpeXxJe YeM HauaTh COCTABIATh KOHCIEKT, HYXHO O3HAKOMHUTHCS C KHHIOIA,
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MIPOYUTATh €€ CHauasa JI0 KOHIIA, MOHSATh MPOYUTAHHOE;

— Ha OOJOXKKE TETpaad 3alKChIBAIOTCS HA3BAHME KOHCIEKTUPYEMOM KHUTH U UMS
aBTOpa, COCTABJISAETCS TUIAH KOHCIIEKTUPYEMOTO TECTA;

— 3alMCcH JIydllle JeNnarh IMpU IMPOYTEHHMH HE OJHOro-IByX al3aleB, a LElIoro
naparpada Wid IJ1aBsbl;

— KOHCIIEKTHPOBAaHHME BENETCS HE C LENbI0 UMETh OINpEAeTEHHBIM 3amucu, a s
Oosiee TMOJIHOTO OBJAJACHUS COJIEP)KAHMEM H3Y4aeMOIO TEKCTa, IOATOMY B 3alHCIX
OTMEYaeTcsl U BBIJENISIETCS] BCE TO HOBOE, MHTEPECHOE M HYKHOE, YTO 0COOEHHO MPHUBIIEKIIO
BHUMaHUE;

— TOClie TOro, Kak CJellaHa 3allich CoJep)KaHMs maparpada, DIaBbl, CIEIYET
nepeunTarb €€, 3aTeM CHOBa oOpamarbCcsi K TEKCTy M IPOBEPUTH CeO0sl, MPABUIBHO JIH
U3JI0KEHO CONIep KaHUeE.

TexHuKa KOHCIIEKTUPOBAHMUS:

— KOHCHIEKTUPYS KHUTY OOJIBIIOr0 00bEMA, 3alUCh CIEAYET BECTH B OOLIEH TeTpaau;

— Ha KaXJI0M CTpaHMIE cjeBa OCTABJSAIOT MO MHpUHON 25-30 MM uist 3amucu
KOPOTKHX I0/13aT0JIOBKOB, KPAaTKHX 3aME€YaHH, BOIIPOCOB;

— KaXKJasl CTaHUIIA TETPAIU HyMEpyeTcs;

— ]ISl TIOBBIIICHUSI YATAEMOCTH 3alMCH OCTABIISIOT MHTEPBAIbl MEXKAY CTPOKAMH,
a63a1amMu, HOBYIO MBICITb HAUMHAIOT C «KPACHOW» CTPOKHU;

— TMpU KOHCIEKTUPOBAHUHM IIUPOKO HCIOJB3YIOT pa3JIMYHbIe COKpAIlEHUsS U
YCJIOBHBIE 3HAaKH, HO HE B YyHIepO CMBICIY 3amMCaHHOTO. PekomMeHAyeTcss TpPUMEHSThH
oOIIeynoTpeOUTENIbHbIE COKpallleHusi, HampuMmep: M.0. — MOoXeT ObITh; TOC. —
TOCYAapCTBEHHBI; 1.0. — JOKHO OBITh U T.1I.

— HE CJIeAyeT COKpallaTh UMEHa U Ha3BaHUs, KPOME OYEHBb YaCTO MOBTOPSIFOLITUXCS;

— B KOHCIIEKTE HE JIOJDKHO OBITh MEXaHMYECKOTO TIEpPEeNHuChIBaHUS TEeKCTa 0e3
MPOAYMBIBAHUS €TO COACPIKAHUS M CMBICIIOBOTO aHAJIN3A.

Jns wanumcanust pedepara HeoOXOAUMO BBIOpaTh TEMY, COIVIacOBaTh €€ C
mpemnojiaBareyneM, Moa00paTh HECKOJIBKO HMCTOYHUKOB IO TEME, BBITIOJHUTH aHaJIu3
WUCTOYHHKOB TIO0 peHIeHUI0 MpoOieMbl, 0OOCHOBaTh CBOIO TOUKY 3pEHHSI Ha pEIlIeHHE
POOIIEMBI.
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7. OHEHOYHBIE CPEJACTBA J1JIsI KOHTPOJIA YCIIEBAEMOCTHU

7.1. IlacnopT ¢oHIA O1IEHOYHBIX CPEICTB

Ne

i KonTponmpyemsie pa3nens! (TEMbI) AUCIUTUIHHBI HanmeHnoBaHMe OLIEHOYHOTO CPENICTBA
Tema 1.1 Benenune .

1. YcTHBII omipoc
Tema 2.1. 3Be3gHOe HE60. CrIOCOOHI OnpeeIeHus .

2. reorpauueckoil IUPOTHI Yeruplit onpoc
Tema 2.2. OcHOBBI U3MepeHHS BpeMeHH. BuanMoe nBrxeHne o

3. YeTHsI onpoc, mpakTHieckas padbora

IJIaHCT

Tema 3.1. Pa3zButre npencraBinenuii o0 CONHEYHOH cUCTEME.
4, 3axons! Kerutepa — 3akoHbI 1B keHUS HeOeCHBIX Ted. O0o0menne | YCTHBIN ompoc, mpakTHdeckas padora
u yrouHeHue HproToHOM 3ak0HOB Kemepa.

Tema 3.2.0npenenenue paccrosauil 70 Ten COTHEYHON CHCTEMBI.

5. Cuctema 3emns-Jlyna YeTHbIi orpoc, npakTHieckas pabora
6 Tema 4.1. Ilpupona Jlynsl. [Tnanetsl. [InaneTs! 3eMHOM TpyIIbL. YCTHBIN oTpoc, pakTrdeckas padbora
) [Inanersl- rurantel. [1nyToH
7 . Tema 4.2. Actepounst. Meteoputsl. KomeTsr u MeTeopsl. O0mue | YCTHBIH onpoc, mpakTHaeckas padoTta
' ceepeHus o ConHue.
8 Tema 5.1. Mcrounnku 3HEpTuu W BHyTpeHHee cTpoeHrne ConHma. | YCTHBINH orpoc
' CoJHIle U KU3Hb 3eMIIN.
9 Tema 5.2. Paccrosinue 10 38e31. [IpocTpaHCTBEHHBIE CKOPOCTH YCTHBIN ompoc, mpakTudeckas padbora
' 3Be3nl. Pusnyeckas mpUposa 3Be31.
Tema 5.3. CBs3b Mexay QU3NUECKUMH XapaKTEPUCTHKAMH 3BE3]1. YeTHeIi onpoc, npakTHieckasi padbora

10. JIBoliHbIe 3Be31bl. PU3HUECKUE TIEPEMEHHBIE, HOBBIE U
CBEPXHOBBIE 3BE3/bl

11 Tema 6.1. Hama I"anakruka. Jpyrue ['anaktuku. MeraragakTuka.. | YCTHBIH Ompoc, MpakTHYECKas padoTa

12 Tema 6.2. IIpoucxoxeHre U SBOMIOH 3Be31. [IporcxoxaeHue VYeTHbli orpoc
" | muadet. JKu3Hp u pasym Bo BeeneHHoM.

7.2. Kputepum onieHKM 3HAHUH

KoHTpons © oOlleHKa pe3ylbTaTOB OCBOCHUS JUCIUIUIUHBI  OCYIIECTBIISETCS
MpEno/iaBaTeyeM B MPOIECCe MPOBEACHUS MPAKTHUCCKUX 3aHITHI.

Kpurtepuun oneHky 3HAHUH CTYAEHTOB B L€JIOM 110 AMCUHILIUHE!

«OTIIMYHO» -  BBICTABJSIETCA  CTYACHTY,  IIOKa3aBUIEMY  BCECTOPOHHME,
CHCTEMaTU3HpPOBaHHbIE, TIyOOKHE 3HAHUSA Y4eOHOM MporpamMmbl JUCHUIUIMHBI U YMEHHUE
YBEPEHHO MPUMEHATh MX Ha MPAKTUKE MPU PEIICHUH KOHKPETHBIX 3a/iady, CBOOOAHOE U
MpaBUJIbHOE 000CHOBAaHUE PUHSTHIX PEIICHUI;

«XOPOLLO0» - BBICTABJIAETCA CTYACHTY, €CIIM OH TBEPAO 3HAET Marepuall, 'paMOTHO U
[I0 CYLIECTBY H3JIAraeT €ro, yMeeT IPUMEHATH IIOJIYYCHHBbIC 3HAHUsA Ha IIPAKTUKE, HO
JOMYCKAET B OTBETE WJIM B PEILICHUH 3a1a4 HEKOTOPbIE HETOYHOCTH;

«YAOBJIETBOPUTEJIBHO» - BHICTABISICTCS CTYJACHTY, MOKa3aBIIeMy (parMEeHTapHbIH,
Pa3pO3HEHHBIA XapakTep 3HAHWN, HEAOCTATOYHO MPAaBHIbHBIE (OPMYIUPOBKH 0Oa30BBIX
MOHATUN, HApyLIEHUs JIOTMYECKOM IOCIEN0BAaTEIbHOCTH B H3JIOKEHUU MPOrPAMMHOIO
Marepuaja, HO NpU STOM OH BJIAJ€eT OCHOBHBIMU pa3JeiaMH Y4YeOHOW MpOorpammbl,
HEOOXOAMMBIMH ISl TajibHEHIIero o0y4eHusl 1 MOKET MPUMEHSTH MOTyYeHHbIE 3HAHUS 11O
00pa3ily B CTAHJAPTHOW CUTYallUH;

«HeYI0BJIETBOPUTEJIbLHO» - BBICTABISETCS CTYIEHTY, KOTOPHIA HE 3HaeT Oobliei
4acTH OCHOBHOTO COJEpXKaHHs y4eOHON MporpaMMbl JUCHUIUIMHBI, JOMYCKaeT IpyObie
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omunOKu B (POPMYTUPOBKAX OCHOBHBIX MOHATHHA JUCHUIUIMHBI U HE YMEET HCIIOJIb30BaTh
[IOJIYYCHHBIC 3HAHUS DU PELICHUU TUIIOBBIX IPAKTUYECKUX 3a/1a4.

7.3. OueHoYHBbIE CPeACTBA JIJIs MPOBeAeHUs TEKYIel aTTecTaluu

Tekymiuii KOHTPOJIb MOKET MMPOBOAUTHCS B (popme:
-(ppoHTaANBHBI OMpoC;

-MHJMBHUIYaJbHbIA YCTHBINA OMPOC;

-IIMCBbMEHHBIN KOHTPOJIb;

-pakTH4eckas (JraboparopHas) padbora;

-3aI[1Ta BBINIOJHEHHOT'O 33/JaHNs;

- TCCTUPOBAHHCE.
®dopma Bnanenus JInunble kauecTBa Hpumepst
aTTecTaluy 3uanus YmeHus (HaBBIKN) CTyZIEHTa OCHOHHRIX
CpEICTB
Yerubiit KoHTposns 3HaHUH Ornenka ymenust | OreHka HaBbIKOB | OrieHKa KonTponbsHsie
(TICHMEHHBIH) II0 OIIPEIEJICHHbIM | pa3jM4arb paboThI ¢ CHoCcOoOHOCTH BOIIPOCHI 110
OIIPOC T10 TEMaM | IpodiIeMaM KOHKDETHEBIE JIUTEPaTypPHBIMU ONEpaTUBHO U TeMaM
MOHATHUSA HCTOYHUKAMHU Ka4eCTBEHHO MIPUIAraoTCs
OTBEYaTh HA
MOCTaBJICHHBIE
BOIPOCHI
IIpakTuueckue Kontponb 3Hanus Ouenka ymenust | Ouenka HaBblkOB | OueHka Temsr pabot
(mabopatopHbie) | TEOPETHUECKHX paborathb ¢ paboTsI ¢ CIOCOOHOCTH MIPUIIATaoTCs
paboThI OCHOB COBPEMEHHOM BBIYMCIUTENIBHOM | OIEPaTUBHO U
nHpopMaTHKH U KOMIIBIOTEPHOM | TEXHUKOI, Ka4yeCTBEHHO
WH(OPMALMOHHBIX | TEXHUKOM, MIPUKIIAAHBIMU pemars
TEXHOJIOTHH, HCIIONB30BaTh MIPOrpaMMHBIMH MIOCTaBJICHHBIC HA
BO3MOXKHOCTEH U BO3MOXXHOCTH CpeACTBaMHU MIPAKTUYECKHUX
MIPUHIUIIOB BBIYUCIIUTENEHO paboTax 3a1a4u 1
HCTOJIb30BaHUs 1l TEXHUKH U apryMeHTHPOBaTh
COBPEMEHHOU IIPOrpaMMHOTO pE3YIbTATHI
KOMIIBIOTEPHOI obecrieyeHns
TEXHUKHU. IIPY PELICHUU
MIPAKTUYECKUX
3ajad.
TectupoBanue KoHnTposns 3HaHMH Omnenka ymenust | OreHka HaBeIKOB | OrieHKa Bomnpocst
II0 OTIpEeNIeNIEHHBIM | pa3nnu4aTh JIOTHYECKOTO CrocobHOCTH MPUIIArarTCs
mpobiaeMam KOHKPETHBIE aHamu3a u OTIEpPaTUBHO U
HOHATHS CHHTE3a IIpU KaueCTBECHHO
COIIOCTABJICHUU OTBEYaTh Ha
KOHKPETHBIX MOCTaBJICHHBIE
MOHATUI BOIPOCHI

IIpumepHbIe TeCcTOBbIE 3aJaHUA ISl TEKYIIeil aTTecTAlUM:

1. Yro B HacTosiIIee BpeMsl IOHMMAETCSl MO/ CO3Be3 UMM ?

d. OTHCJIbHBIC YYaCTKM 3BE31HOI'O Heba

b. sipkue 3BE371bI, KOTOPHIE CIPYMITUPOBAHEI B (PUTYPBI, XOPOIIIO

3alIOMUHAIONIUECS CBOUMHU KOHTYPAMHU
C. TPYIIIBI 3B€3]] B BUJC KUBOTHBIX
d. Tpynmsl SIpKUX 3BE3]

2. OcHOBHBIE 3JIeMeHThbl TOPU30HTAJILHOI CHCTEeMbl KOOPAUHAT?

d. CKJIOHCHHE, IIPSIMOC BOCXOXKIACHUEC
b. senuTHOE pacCTosAHUC, MPAMOC BOCXOKIACHHUC
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C. OTBECHas JIUHUS, UCTUHHBIA TOPU3OHT
d. HeOecHbIi HKBATOpP, OCh MHpa
A3MMYTOM Ha3bIBAKOT:

a. Ayry OT TOPU30HTA IO KPYT'y BBICOTHI 10 CBETHJIA

b. Ayry ot TOYKH rora 1o rOpHU30HTY [0 IEPECEUCHHS C KPYTOM BBICOTHI B
HaIpaBJICHUH 3aIlajia

C. AYry OT TOYKM BECEHHETO PABHOJICHCTBHS JO MEPECECUEHHUS C KPYTOM
CKJIOHEHHSI TaHHOT'O CBETHUJIA

d. ayry ot TOYKH fora 0 mepecevyeHus ¢ 3KBaTOPOM

Kyabmunanusi — 310:

d. caMOe€ BBICOKOE IOJI0KEHNE CBETUIIA OTHOCUTEIIBHO TOPU30HTA

b. sBIEHME IPOXOXKICHHUS CBETUI Yepe3 HeOCCHBIN MepUINaH

C. sBJIEHUE MPOXOXKICHHUS CBETHII Uepe3 HeOSCHBIN IKBATOP

d. sBICHME MPOXOXKICHUS CBETHII YePe3 SKIUITHKY

Ha xakoii miupore cosHue Bceraa 12 yacos Hajg ropu3oHTOM U 12 yacoB nox
HUM?

a. 90°

b. 66,33°

c. 23,27°

d. 0°

HNcTuHHBIE COJTHEYHBbIE CYTKH - 3TO:

a. TPOMEXKYTOK BPEMEHH MEXY ABYMS MOCJI€I0BATEILHBIMU OJTHOUMMEHHBIMHU
KyJbmuHanussMu CosHia

b. MomeHnT HIKHE#H KyapMuHanuu CoHIIA

C. BpeMsl, onpeAessieMoe MOoJ0KEHUEM peabHoro CoinHia

d. BpeMs 0JHOTO MOBOPOTA 3€MJIM OTHOCHUTEIBHO 3BE3]T

MecTHOE BpeMs — 3TO...

a. Cpense - conmaeuHoe BpeMs Ha ) mepuuane

b. Bpewms, uaMepeHHoe Ha JaHHOM reorpapuueckoM MepuarnaHe

C. Bpewms, onpenensemoe 1Mo MoJIOKEHUIO 3Be3]] Ha HeOe

d. Bpewms, onpeaenseMoe MoI0KEHUEM PEaIbHOTO COJTHIIA

Y10 HA3BIBAIOT COJTHEYHOM cHCcTEMON ?

a. COJIHIIE, TIJITAHETHI C UX CITYTHUKAMU, aCTEPOUIbI, KOMEThI, METEOPHI,
MEXKIUTaHETHAs cpefa, yIep>)KUBAeMble TPAaBUTALIMOHHBIMU MIPUTSHKECHUSIMU
COJIHIIA

b. maaHeTHI ¢ MX CYTHUKAMU, aCTEPOUIbI, KOMETBI, METEOPBI, MEKILIAHETHAS
cpena, yaep>KuBaeMble TPAaBUTALIMOHHBIMU MPUTSIKEHUSIMU 3EMJITH

C. 3BE3/Ibl, COJHIIE, IUIAHETHI C UX CIyTHUKAMHU

d. 3Be3mbl, COJNHIIE, MJIAHETHI C UX CIIYTHUKAMHU, aCTEPOUIbI, KOMETBI, METEOPHI,
MEKIUTaHETHAs Cpefia, yIep)KUBaeMble TPaBUTALIMOHHBIMU MPUTSIKEHUSIMU
3eMIIH

9. Yo noHMMaeTcH Mo/ acCTepouaom?

a. IUIAHETOIIOJO00HOE TEJI0 COTHEYHON CUCTEMBI
b. nenanoe HebecHoe TeENIO

C. IIOJIOCKA CBETa Ha HeOe

d. mamaromas 3Be3na

10. Bunumoe aBuKeHHeE IJIAHET — ITO:

a. MEPEMEILECHHUE TUIAHET OTHOCUTEIBHO APYT ApyTra



b. mepemernienue miaHeT Ha POHE 3BE3N
C. JBIKEHHUE IUIAaHET BOKPYT COJIHIIA
d. mepemenieHue MJIAHET OTHOCHTEIBHO 3eMITH
11.CugepuyeckuM nepuoaoM odpamieHus MIaHeThl HA3LIBAIOT:
a. MPOMEXKYTOK BPEMEHHU, B TEYEHHE KOTOPOT'O OHAa COBEPIIAET OJMH MOJHBIN
000pOT BOKPYT COJHIIA 110 CBOEH opOuTe
b. mpoMexxyTok BpeMeHH MEXy ABYMS ITOCIIET0BATEIBbHBIMHA OTHONMEHHBIMH
KOHGUTYpaIUsIMU TUIAHET
C. MPOMEXKYTOK BPEMEHH, B TEUEHHH KOTOPOT'O OHAa COBEPIIAET OJMH MOJIHBIN
000pOT BOKPYT COOCTBEHHOI OcH
d. TpoMeXyTOK BpeMEHH, B TCUCHUU KOTOPOTO OHA COBEPIIACT OMH ITOJTHBIH
000pOT BOKPYT 3€MIIH
12.Onpenenenue IepBoro 3axkona Kennepa.
a. OpOuTa KakJ10i MJIaHEThI €CTh JUIUIIC B OTHOM U3 (POKYCOB, KOTOPOM
HaXOJUTCSI COHIIE
b. Paamyc — BEKTOp TUIaHETHI 32 PaBHBIC MPOMEKYTKH BPEMCHH OIHCHIBACT
paBHBIC TUTOIIAH
c. KBampatsl cupeprndeckix nepruoioB, 0OpamieHus AByX IJIaHET, OTHOCATCS Kak
KyObI OOJBIIINX MMOJTYyOCEH UX OpOUT
d. Iox meWicTBUEM CHIIBI IPUTSHKCHHSI OJTHO HEOECHOE TEJIO JBUKETCS B TIOJIC
TATOTCHHS JPYTOT0 HEOECHOTO Tela M0 OTHOMY M3 KOHHYECKUX CEYCHUN
13.Capocom Ha3bIBAKOT:
a. IlocnenoBaTenbHOCTh 3aTMEHUMN, TOBTOPSIOIIUXCS TIOYTH TOYHO B MIPEKHEM
MOPSIIKE, Yepe3 MPOMEKYTOK BPEeMEHHU
b. mpomexxyTok BpeMeHH Mex 1y COTHEUHBIMHU 3aTMEHHSIMH, TIOBTOPSIOIINECS B
OJTHOM H TOM K€ MOPSIIKE
C. MPOMEXYTOK BpeMeHH MeKy JIyHHbIM 1 COJIHEYHBIM 3aTMEHUSIMU
d. mpomexyTok BpemeHu B 1 rog 9 mec.
14.Tlo1HOe KOJIMYeCTBO IHEPIUHU, HCITyCKaeMoe 3Be3/10ii ¢ NMOJTHOH OBEPXHOCTH BO
BCeX /UIMHAX BOJIH 32 eIUHUIY BpeMeHH Ha3bIBaeTcs
a. MOIIHOCTBIO 3BE3/bI
b. CeeTUMOCTBIO 3BE3/1b1
Cc. bneckowm 3Be3abl
d. MHTEHCUBHOCTBIO 3BE3bI
15.CooTHecHuTe 00J1aCTH 3JIEKTPOMATHUTHOI'O CIEKTPA ¢ UX AJIUHAMH BOJIH:
a. I'amma uznyuenue 1) 0.76-15 Mmxm
b. Pentrenosckoe usaydenue 2) 100-3900A
c. Uudpakpacuoe msnydenne 3) < 0.1A
d. Vaerpaduoneropoe uznyuenue 4) 0.1-100A
16. Yka:xkuTe, Kakoe U3 COJTHEYHBIX SIBJIEHHH ONMUCAHO: cBeT/ible (hoTochepHbIE
NSTHA, KOTOPbIE BBITVIAAAT KAaK PUCOBbIE 3epHA:
a. I'panymbl
b. ®nokkymbr
c. IIporyGepaniisi
d. Conneunble maTHA
17.HenocpeacrBenHo noa porocdepoii CojiHua pacmoJioxkeHa
a. Comueunas armocgepa
b. Conneunas kopoHa
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c. KonBekTuBHas 30Ha
d. 3oHa sAEepPHBIX peaKIuii
18.Kakasi U3 npuBe/IeHHBIX MJIAHET He OTHOCUTCS K IrpyIie MJIAHeTbI-TUTAHThI:
a. 3emus
b. Carypu
c. KOnutep
d. Vpan
19. Tutan ABJAsSIeTCA IVIABHBIM CIIYyTHUKOM:
a. KOnurepa
b. Henryna
C. Ypana
d. Carypna
20. lonosnute ppa3y: TeMneparypa 3Bé31.....
a. MPUMEPHO OJIMHAKOBAS
b. cuabHO OTIHYAETCS y Pa3HbIX 3BE3[
C. OJIMHAKOBAas y BCEX 3BE3[
d. He OIMH U3 MEPEUNCIICHHBIX
21.Tlepuona aBoiinoii 38e31b1 Cupuyc 50,0 Jiet, 6o/bIIasi MOJAY0OCh OpouTHI 7°°,57,
roaM4yHbii napansiakc 0°°,375, orHolmeHHe pacCTOTHUIT KOMIIOHEHTOB OT
nentrpa macc 0,71:0,29. Boruuciaure: paccTosiHue 10 3BE3/1 B IapceKax U Maccy
rJIaBHOM 3Be3/1bI (00J1ee MACCHBHOI0 KOMIIOHEHTA)

a. R=2.7uc m=2.3Mo
b. R=5.111c m=2.3Mo
Cc. R=5.4uc m=4.6Mo

d. R=10mc m=2.3M,
22.lledeunnnbl — 310:
a. OcoOblii BUJ 3aTMEHHBIX 3BE3T;
b. BcneixuBaromniue 3BE315b1;
C. PU3NYECKHU IEPEMEHHBIC;
d. He oaHu 13 BbIIIE IEpEYNCICHHBIX
23.Kak onpeesiiloT BO3pacT 3BE3/1:
d. paJlOaKTHUBHBIMU METOJaMHU
b. 1o ckopocTH pacxo0BaHMs 3a1acOB SHEPTUU
C. MO U3YyYEHUIO OKAMEHEIIBIX OCTATKOB )KMBOTHBIX U PACTEHUMN
d. MeToa0M CHEeKTpaabHOIO Mapajiakca
24.CnencrBueM yCTaHOBJIEHHOTO noJioxkenust Conna B ['anakruke siBisiercs:
a. Habmroaemas HaMH Ha HeOe rmooca MIleyHOTO Iy TH
b. mamuuwme siapa y ['anaktuku
C. Hanmuuue KOpoHsl y ["amakTuku
d. HanmMuMe CUPaIbHBIX PYKaBOB
25.lonosnute: T-acconmuanum coaep:kat nepeMeHHbIe 3BE3/1bl THMA......
a. T oBna
b. T renpua
c. T cTpenbua
d. T paka
26.B kaky rpynmny raJakTHK BXOJAUT HAIIA rajakTuka?
a. MeCTHas rpyIna

24



217.

28.

29.

& no

©~N oo

9.
10.

b. xapnmkoBas rpymma
C. KapJIMKOBO-MECTHas
d. akTHBHas rpymma
Yro u3yvaer KocMoJ0rus?
a. IlpoucxoxxneHue v 3BOJIIOIUS HALLIEr0 MUPa
b. TIpoucxoxaeHue u 3BorOIMs Hatieil COTHEYHON CHCTEMBI
C. IIpoucxoxaeHue u 3BOJIIOLKS Hamen ['anakTuku
d. TIpoucxokaeHHE U SBOJIOIHS APYruX ["anmakTuk
KocMosornueckuM npMHIMIOM HA3BIBAIOT:
a. TOpelJIoKEeHHe 0 MHOrooOpa3uu u yBenudeHuu Beenennoi
b. npemioxenue 06 OAHOPOAHOCTH U U30TpoNUU BeeneHHoi
C. TMpemsioKeHue o GOPMUPOBAHUH BCEIIEHHOM
d. mpeamosoxeHue o GOPMHUPOBAHUH 3BE3]T
B kocMoJ10rMH IPpHY U3y4YEeHNUH OTPOMHBIX MACIITA00B METATAJIAKTHKH
N0JIb3YIOTCH:
obmeli Teopueit HeroToHa
o011el Teopreil OTHOCUTENBHOCTH
oOuieil Teopueil mapagoKkcoB
oO1eli Teopueit aNropuTMOB

oo o

IIpumepHBbIe BONPOCHI AJIs1 YCTHOTO ONPOca (KOHTPOJIBHBIX padoT) o TeMaM:

Kakas 3Be31a Ha HeOockioHe yka3biBaeT Ha CeBepHblii ontoc mupa? Kakomy
CO3BE3/IMI0 OHA MPUHAIICKUT?

Urto Ha3wIBaroT co3Be3naueM? Ha ckoiabko co3Be3uii pasueneHo Hebo?

Uro Takoe sximnTrka? Kak cBsizaHbl MKy COOOM KIUNITHKA U 30IHaKaTbHbIE
co3Be3ausd’?

Bcerna au o4HO U TO K€ CBETHIIO HAXOJIUTCS B OQHOM TOUKE HEOOCBOIA B TEUECHUE
rona, cytok? Ilouemy?

HazoBute unciio 6onpmmx mianeT CoTHEeYHOM CHCTEMBI.

Kakue rpynmnsl miaHeT BbIAEISIET COBpeMeHHast acTpoHoMus B ColtHeuHO# cucteme?

[To xakuM mpu3HAKaM IJIaHETHl OOBETUHEHBI B TPYIIIIHI?

Kaxkue nnanetst B ComTHEYHOM CUCTEME MIPUHATO HA3hIBAThH «BHEIIHUEY, KAKHUE
«BHYTPEHHHE»?

KaxkoBo paccrostaue ot Connua no Ilnyrona (B a.e.).

Bupae! Teneckomnos.
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7.4. OueHoYHbIE CPEACTBA /1JIsl MPOBeIeHUs] MPOMEKYTOUHOI aTTecTalun

Popma Buagenue JInuHble KayecTBa Tpmmepst
aTrTecTa- 3HaHus Ymenus OILIEHOYHBIX
(HaBbIKH) CTyJeHTa
81201 CPEACTB
OrneHka yMeHUs Or1ieHKa HaBBIKOB Orenka cnocoOHOCTH Bomnpocst
Juddep MIOHUMATh JIOTHYECKOTO IPaMOTHO U YETKO IIpUIararTcs
ennuposad | KoHTtpoms CHELHUATBHYTO COIOCTABIICHUS U M3JaraTb MaTepua
HBIH 3aUeT | 3HaHUA TEPMHUHOJIOTHIO XapaKTePUCTHKH
6a30BBIX 00BEKTOB
TIOJIOKEHUH B OrneHka yMeHUs Or1ieHKa HABBIKOB Ouenka cioco6HOCTH Bompocsr
obnmactu pemarh THIIOBBIC JIOTUYECKOTO IPaMOTHO M YETKO MPUIIATAI0TCS
MAareMaTUKHA | BONPOCHI B OONACTH | MBIIUICHUS NIPH M3JIaraTh X0 PEIICHUS
npodeccoHaIbHON | pelIeHHH 3a1a4 B 3a7a4 B o0nacTu
JeSITeIbHOCTH obnactu npodeccroHaIbHON
npodeccHoHaIbHON | IESTENBHOCTH U
JIeSITeTIBHOCTH apryMeHTHPOBaTh
Pe3yNbTAThI

7.4.1. IlpuMepHbIe BONPOCHI AJIS IPOBEIEHUs] IPOMEKYTOYHOM aTTeCTALUMN
(muddepeHunpoBaAHHDBIN 3a4€T)

1. Ilepeuncnure rianeTsl CONMHEYHOM CUCTEMBI B IOPSIKE UX pacmoiokeHus oT CoHiia.
2. Ha kakue Buzbl genstces mianersl CoiHeuHOM cucteMbl? Kak OHU pacnpenesnsatoTes no
BUIaM?

3. 3akons! Kemepa.

4. I'eonieHTpUYECKas U TEIUOLICHTPUYECKAs CUCTEMBI.

5. Kak BO3HMKAIOT COJIHEUHBIE U JIYHHBIE 3aTMEHUA? C KaKOW NMEPpUOJUIHOCTBI0 OHU
MpouCXoasiT?

6. [lepuon Bpaienus u nepuoj oopamenus 3emnu u JIyHbr?

7. Kak cBsI3aHbI BpEMEHA rojia ¢ BpAIICHUEM 3E€MIIH?

8. Ucropust Bo3HUKHOBEHUS] COTHEUHOU CUCTEMBI.

9. Ctpoenue CoinHiia (BHYTPEHHEE 1 BHEIIIHEE).

10. O6pazoBanus Ha ConHile.

11. MarautHoe none ConHua.

12. Cocrap CoJHIIa O Macce U Mo 00beMYy.

13. ITepuonpl CoIHEUHOM aKTUBHOCTH.

14. Kak BiausieT cojlHeUHasi aKTUBHOCTh Ha KU3Hb Ha 3emuie?

15. Yro Ha3bIBaE€TCS SKIUNTUKON?

16. Uto mpencTaBisiOT co00l CO3BE3/1MsI, CKOJIBKO MX?

17. Kakue co3Be3ausi Ha3bIBAKOTCS 30UaKaTbHBIMHU?

18. Kakue cyniecTByroT 3B€3HbIE KOOPANHATHI?

19.3auem 0003HAYAIOT 3BE3/bI B CO3BE3IUAX OyKBaMu rpedeckoro andasura?

20. Bunp! 3Be3.

21. CKOMBbKO 3BE3]T MOXKHO YBHIETh HEBOOPYKEHHBIM B3TJISI0M?

22. XapaKTEepUCTUKH 3BE3/I.

23. 3Be3aHbIE CKOILJIEHUS.

24. Mex3Be3Has cpena.

25. EnvHuIbI U3MEpEHUs JJIMHBI B KOCMOCE.

26. BuearmocdepHast acTpOHOMHUSI.

27. Buzipl T€IECKOMOB.

28. Kocmuueckune nccine10BaHus.
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29.
30.
31.
32.
33.
34.
35.

s w

o~

CriekTpasbpHbIi aHaIU3.
lNanakTtrka Mye4yHbIi IyTk.
Crtpoenue ["anakTuk.
Bunp ranakTuk.
Oomronus ["anakTuk.
3akoH Xa0Ja.

Mopens Beenennon.

7.4.2 Ilpumepsnl 3a1a4 HA AU PepeHUNPOBAHHBIN 3a4eT

3Be3na Bera Haxogutcs Ha pacctosiHuu 26,4 ¢B. roga ot 3emiau. CKOJBKO JIeT jieTena Obl K Hel
pakeTa ¢ MOCTOSTHHOM cKOpocThio 30 KM/C?

B nonaens Bama TeHb B JBa pa3a MeHbIe, 4eM Baml pocT. Onpenenure BbicoTy CojiHIIAa HaJ
TOPU30HTOM.

Ha ckonpko otiimyaercst MmectHoe Bpems B CuMpeponose OT KHeBCKOTO BpeMEeHH?

cTepou]l AMyp IBHXKETCS MO 3JUIMICY ¢ 3KcueHTpucuteToM 0,43. MOXeT JIn 3TOT acTepous
CTOJIKHYTBCS ¢ 3eMIIeil, eclii ero nepuoj BpamieHus: Bokpyr CounHiia paseH 2,66 rona?

Ha kaxoii BrICcOTE HaJ MOBEPXHOCTHIO 3€MJIM JOJKEH BPAllaThCs M€OCTALMOHAPHBIA CITyTHUK,
BUCSIIUN HaJ OJHOHM TOYKOH 3emuu?

MoryT i KOCMOHaBTHI C MOBEPXHOCTH JIyHBI HEBOOPYKEHHBIM I71a30M YBUAETh UepHOe Mope?
Ha noBepxHOCTH Kakoii IJIaHETHI 3¢MHOM TPYIIIBI BEC KOCMOHABTOB OyJeT HauMeHbIIeH ?
Korga, 3uMoit mnm jeTomM, B OKHO Bailed KBapTHPHI MOJIJECHb IMOMAIaeT OOJBIIE COTHEYHOU
sHeprun? Paccmorpute cinyyau: A. OkHO BbIXOAMT Ha 10T; b. OKHO BBIXOJUT Ha BOCTOK.

Korga, 3uMoit mnm jeTomM, B OKHO Baileld KBapTUPHI IMOJIJICHb MOMAIaeT OOJIbIe COJHEYHOU
sHeprun? Paccmorpure cinyyau: A. OkHO BbIXOAMT Ha 10T; b. OKHO BBIXOJUT Ha BOCTOK.
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8. JONIOJIHUTEJIbHOE OBECIIEYHEHHME JUCHUIIJINHbI

Marepuaisl T€KIHOHHBIX 3aHATHU
Tema 6.2. IIpoucxoxxaenue u »BOTrOIMS 3Be31. [Iponcxoxkaenne ianet. JKu3Hb U pasyM BO
Bcenennoi.

Hmerorcs AOBOJIBHO HaAEKHBIE I'€OJOTMYECKUE JaHHBIE, YKa3bIBAIOLIUE HA TO, YTO
yke 3.5 Milpa. JeT Hazajl 3eMHas atMocdepa Obuta 0orara kuciopoaoMm. C Ipyroil CTOpoHbI
BO3pACT 3€MHOM KOpBI OLIEHUBaeTcs reojoramu B 4.5 mupa. ser. Kusup gomkHa Oblia
BO3HUKHYTh Ha 3emile 10 TOro, kKak armocgepa cramna Oorara KUCIOPOIOM, TaK Kak
MOCJIETHUN B OCHOBHOM SIBIISIETCSI NMPOJYKTOM >KM3HEAEITENbHOCTH pacTeHuil. CoracHo
HEJABHEHN OLICHKE aMEPHUKAHCKOIO CIIELUAINCTa N0 TUIAHETHOM acTpoHoMuH CaraHa, >KM3Hb
Ha 3emiie Bo3HukIa 4.0-4.4 Mapa. neT Ha3al.

MexaHu3M YCIOKHEHUsI CTPOEHUS OPraHMYECKUX BEIIECTB M IMOSBICHHE y HUX
CBOMCTB, NMPUCYLIUX XKUBOMY BELIECTBY, B HACTOALIEE BPEMs €IIE HENOCTATOYHO H3YYEH,
XOTs B IOCIJIe[HEE BpeMsl HaOofaTcs Oonblive ycrexu B 3Toi obmactu Ouonoruu. Ho
y)Ke ceiyac sICHO, 4TO MOAOOHBIE MPOLIECCHI AJIATCA B TEUEHUE MUJUTHAPOB JIET.

JIro6ast CKOJb YrOIHO CIOKHAsi KOMOMHALMA aMUHOKHCIIOT U JIPYTMX OPraHUYEeCKUX
COEIMHEHUH - 3TO el€ He KUBOM opraHu3M. MOXKHO, KOHEYHO, MPEANONI0KHUTb, YTO MPHU
KaKHX-TO MCKJIIOUUTENBHBIX 00CTOATENbCTBAX Ie-TO Ha 3emJiie BO3HMKIIA Hekas “npa/IHK”,
KOTOpas M IOCIY)KWJIa HayajJoM BCEMY >XMBOMY. Bpsan M, omHako, 3TO Tak, €Ciu
runoretndeckas “npa/IlHK” Obuta BmonHe mogoOHa coBpeMeHHOH. Jlemo B Tom, 4TO
coppemenHass JIHK cama mno cebe cosepmenHo OecrnomomHa. OHa  MOXET
(YHKLIMOHUPOBATH TOJIBKO MPU HAIWYUH OEJIKOB-(PepMEeHTOB. JlymMaTh, 4TO YUCTO ClyyaitHoO,
nyTéM “TepeTpsIXMBaHUA~  OTIEIbHBIX OEJIKOB - MHOTOAaTOMHBIX MOJEKYlI, MOIJa
BO3HUKHYTh Takas ClOXHeimas MamuHa, kak ‘“npa/lHK” wu HyxHblll 101 e
(GYHKIIMOHUPOBAHUS KOMIUIEKC OEIKOB-(EpPMEHTOB - 3TO 3HAUUT BEPUTH B uynaeca. OqHakKo
MOKHO Mpeanonoxutb, uro Monekyasl JJHK u PHK npousounun or 6onee npuMHUTUBHON
MOJIEKYJIBL.

Jlnst oOpa3zoBaBIIMXCS Ha IUIAHETE MEPBbIX NPUMHUTHUBHBIX >KUBBIX OpPraHU3MOB
BBICOKHE JI03bl paJualluy MOTYT IIPEACTABIATh CMEPTENBHYIO OMMACHOCTD, TAK KAK MYTallUU
OyIyT MPOUCXOIUTH TaK OBICTPO, YTO €CTECTBEHHBIN OTOOP HE MOCTICET 32 HUMH.

3aciry’kuBaeT BHUMAHMS €II€ TaKOM BOMPOC: MOYEMY KU3Hb HAa 3€MJIE€ HE BOSHUKACT
U3 HEXKMBOTO BellecTBa B Hamie BpeMsi ? OOBSCHUTH 3TO MOXKHO TOJIBKO T€M, YTO paHee
BO3HUKILIAS KU3Hb HE J1aCT BO3MOKHOCTh HOBOMY 3apOXKIACHUIO KU3HU. MUKpPOOpPraHu3Mbl
U BHUPYCbl OYKBaJIbHO CBHEHST YK€ MEpBble POCTKU HOBOM XU3HHU. Henb3si MmOTHOCTBIO
WCKJIIOYATh U BO3MOKHOCTB TOT'0, YTO JKM3Hb HAa 3€MJI€ BOHHMKIIA CIy4aiHO.

CymiecTByeT emé oaHO 00CTOSTENbCTBO, HA KOTOPOE, MOXKET ObITh, CTOUT OOpaTUTh
BHUMaHUEe. XOpOILIO M3BECTHO, YTO BCE ‘“JKUBBIE” OEJIKH COCTOSAT M3 22 aMHHOKHCIIOT,
MEXAYy T€M KaK BCEro aMMHOKMCIOT u3BecTHO cBbiie 100. He coBceMm MOHATHO, 4eM 3TH
KHUCIIOTBI OTJIIMYAIOTCA OT OCTAJIbHBIX CBOMX “‘coOparbeB”. Her nu kakoil-HuOynb riryOokon
CBSI3M MEXKY TPOUCX0KIECHUEM KU3HU U 3TUM YAUBUTEIbHBIM SIBJICHUEM ?

Hano ormeruTh, 4TO HEHTpaibHas MpoOieMa BO3SHUKHOBEHHUS XU3HU Ha 3emie -
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OOBSCHEHHE KAYECTBEHHOTO CKauyka OT ‘“HEXHMBOTo” K ‘“KuBOMY~ - BCE emié naneka oT
sscHocTH. Hemapom ouH M3 OCHOBOIOJOKHHUKOB COBPEMEHHOUW MOJIEKYISPHONU OMOJIOrHU
npodeccop Kpuk Ha BropakanckoMm cummnosuyme 1o mpobiieMe BHE3EeMHbBIX [TUBUIU3ALUN B
ceutsiope 1971 roma ckazam: “Mbl He BUAUM IYTH OT MEPBUYHOTrO OyJIbOHA JO
€CTECTBEHHOTO 0TOOpa. MOXXHO MPUNTH K BBIBOJY, YTO MPOUCXOXKJICHHUE KU3HU - YylO, HO
3TO CBUJETENIBCTBYET TOJIBKO O HAILIEM HE3HAHUU .

BomHyrommii BOpoc 0 JKU3HHU HA JPYTUX IUIAHETaX 3aHUMAET YMbI aCTPOHOMOB BOT
y’K€ HECKOJIBKO CTOJIETHI. BO3MOXXHOCTH CamMoOro CymiecTBOBAaHHMS IUIAHETHBIX CHCTEM Yy
OPYTUX 3BE3] TOJIBKO CEYac CTAHOBUTCS MPEAMETOM HAy4YHBIX McCcieqoBaHUW. PaHblie xe
BOIPOC O KM3HU HA JAPYTUX IJIaHETaX ObLI 00JACThIO YHCTO YMO3PUTEIbHBIX 3aKIHOUYECHUM.
Mexny tem Mapc, Benepa u apyrue minanetsl COJTHEYHOM CHCTEMBI YK€ J1aBHO U3BECTHBI
KaK HecaMoOCBeTAluecs TBEp/AbIe HeOECHbIe Tena, OKpYkEHHbIe armocdepamu. [laBHO
CTaJIo SICHO, YTO B OOIIUX YepTaxX OHU HAIIOMUHAIOT 3E€MJIIO, a €CJIM TaK, oueMy Obl Ha HUX
He OBITh )KM3HU, J1a)K€ BRICOKOOPTAaHW30BAaHHOM, U, KTO 3HAET, pa3yMHOM ?

OCHOBHBIMH aTOMaMH, BXOISIIMMH B COCTaB T€X MOJEKYISPHBIX KOMILUIEKCOB, W3
KOTOPBIX 00Pa30BaOCh KUBOE BEUIECTBO, SIBJSIOTCS BOAOPOJ, KUCIOPOI, a30T M YIIEPO.
Ponp mocnenHero ocoOEHHO BaKHA. YIIEPON - YETBIPEXBAJICHTHBIM »neMeHT. [loaTomy
TOJIBKO YIJIEPOIHBIEC COSAUHEHHUS MPUBOAAT K 00pa30BaHUIO ITTMHHBIX MOJIEKYISIPHBIX LIEeTei
c OorarbIMM M HU3MEHYMBHIMH OOKOBBIMU OTBETBICHUAMH. VMIMEHHO K TakoMy THILY
MIPUHAJUICKAT Pa3IUYHbIC OCIKOBBIE MOJICKYIbl. YacTo 3aMEHHUTENIEM YIJIepoja Ha3bIBAIOT
kpemuuii. Kpemauit noBonpHO 00miieH B kocMoce. B armocdepax 3BE31 ero copepkaHue
auuib B 5-6 pa3 MeHble, 4eM yIiepoia, TO €CTh JOCTaTOYHO BEJIUKO. Bpsa nu, ogHako,
KPEMHHMI MOXXET WUIPaTh POJb “KPacyrojpHOIrO KaMHs KU3HH. [0 HEKOTOpBIM NpHyYMHaM
€ro COEIMHEHUS HE MOryT OO0ECMeYuTh Takoe OOJbIIoe pa3HOOOpa3ue OOKOBBIX
OTBETBJICHUH B CIIO)KHBIX MOJIEKYJISIPHBIX LIEMOYKAX, KaK yINIEPOAHBIE COEAUHEHHS. Mexay
TeM OOrarCcTBO W CIOXKHOCTh TaKMX OOKOBBIX OTBETBJICHHUNW HMMEHHO W OO0ECIeYMBaET
OTPOMHOE pPa3HOOOpa3me CBOWCTB OCIKOBBIX COCAUHEHHWM, a TakKKe HCKIIOUUTEIBHYIO
“undopmaruBHocTh”’ JIHK, uTo coBepmieHHO HEOOXOMMMO 711 BOSHUKHOBEHHS U Pa3BUTHUS
KU3HU.

Baxuelmmm ycinoBrueM ISl 3apOKACHUS )KU3HU Ha IUIAHETE SBIISIETCSA HATMYHUE HA €€
MOBEPXHOCTH JOCTAaTOYHO Oojbioro koimuyectBa >kuakod Cpeapl. B Takoit cpene
HaXOJATCS B PACTBOPEHHOM COCTOSIHUM OPTraHUYECKHE COEAMHEHHS U MOTYT CO34aBaThCs
OnarompuATHBIE YCIOBUS JUIsl CAHTE3a HA UX OCHOBE CIIOKHBIX MOJICKYIISIPHBIX KOMILIEKCOB.
Kpome Toro, xuakas cpega HeoOX0IUMa TOJBKO YTO BO3HHMKIIUM KUBBIM OpraHU3MaM JJis
3alUTBl OT TYOWUTEIBHOTO BO3JAEHCTBUS YABTPA(UOIIETOBOTO W3IIYYEHUS, KOTOpOE Ha
HAYaJbHOM JTaIle 3BOIIOIUH TUIAHETH MOXKET CBOOOIHO MTPOHUKATH J0 €€ TTOBEPXHOCTH.

MO>KHO 0’KHIaTh, UTO TAKOM KHIKOM 000JIOUKON MOXKET OBITH TOJILKO BOJA M SKUJIKHI
aMMHaK, MHOTHE COEIUHEHUsS KOTOpPOIrO, KCTAaTH, IO CBOEW CTPYKTYpE aHaJOTMYHBI
OpTraHWYECKUM COCTUHEHMsIM, Oylarojapss 4eMy B HACTOSIIIEE BpeMs paccMaTpuUBacTCs
BO3MOXHOCTh BO3HHWKHOBEHHUS >KM3HM Ha aMMHUadyHOW ocHoBe. OOpa3oBaHHE KHUIKOTO
aMMHuaka TpeOyeT CpPaBHUTEIBHO HHU3KOW TeMIepaTyphbl TMOBEPXHOCTH IUTaHETHI. BooOiie
3HAQUEHUE TEeMIEepaTypbl MEPBOHAYAIBHON IJIAHETHhI JJIsI BOSHUKHOBEHHS HA HEWU >KU3HU
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BecbMa BenMko. Ecnm Temmeparypa JOCTarodyHoO Bbicoka, Hanpumep Bbimie 100°C, a
naBieHue arMocdepbl HE OYeHb BEJIHKO, Ha €€ MOBEPXHOCTH HE MOXET 00pa3oBaThCs
BOJsHas 000JI0YKa, HE TOBOps YyX OO0 aMMMauyHOM. B Takux yclOBUSIX TOBOPHUTH O
BO3MOKHOCTH BO3HUKHOBEHHUS KU3HU Ha IUIAHETE HE IPUXOIUTCS.

Hcxons u3 cKa3aHHOTO, Mbl MOKEM OXKMJIaTh, YTO YCJIOBHS ISl BOSHUKHOBEHUS B
OTAANEHHOM MpOLUIOM JKM3HM Ha Mapce u Benepe Momiu ObITh, BOOOIIE TOBOpS,
onaronpusTHeIMU. JKuikoi 00071049K0i MoTia OBITH TOJBKO BOJIA, @ HE aMMHAK, YTO CIEAYyeT
U3 aHanu3a (QU3MYECKUX YCJIOBUM Ha 3THUX IUIaHETaX B 3MOXy HX (opmupoBaHus. B
HACTOALIEE BPEMS ITH IUIAHETHI JOCTATOYHO XOPOIIO M3Y4EHBI, U HUYTO HE YKa3bIBacT Ha
MPUCYTCTBUE AK€ MPOCTEUIINX (POPM )KM3HU HU HA OTHOM U3 IUIAHET COJIHEYHON CUCTEMBI,
HE TOBOPSl YK€ O pa3yMHOM kHu3HU. OHAKO MOJY4YHUTh SBHBIE YKA3aHHs HA HAJIU4HE )KU3HU
Ha TOW WJIM MHOM IJIaHETE MYTEM aCTPOHOMHUYECKUX HAOIIOAEHUN OYEHb TPYIAHO, OCOOEHHO
€CJIA peyb UJIET O IUIAHETE B IPYTOM 3BE3AHOM cucTteme. Jlaxke B caMble MOIIHBIE TEJIECKOIbI
npu Hanbosiee OIaronpUsATHBIX YCIOBUAX HAOMIOAEHUS pa3Mephl JeTalel, eme pa3anauMbIX
Ha IoBepxHOCTH Mapca, paBasl 100 km.

XKuzHp Ha KakoW-HHOynb IJIaHETE JOJDKHA MpOAeNaTb OTPOMHYIO 3BOJIOLHMIO,
IpeXe YeM CTaTh pasyMHOM. J[BIXKyIas CHiia 3TOH 3BOJIOIMHU - CIIOCOOHOCTh OPraHU3MOB
K MyTallMsIM U €CTECTBEHHBIN 0TOOpP. B mpouecce Takoi 3BOOLMK OPraHU3Mbl Bc€ Ooliee u
Oosiee YCIOXKHSIOTCS, a HMX 4YacTU - CHEHHATU3UPYIOTCS. YCIOKHEHHE HUAET Kak B
KaueCTBEHHOM, TaK U B KOJMYECTBEHHOM HampasieHuu. Hampumep y yepBs umeercs BCero
okos10 1000 HEPBHBIX KIIETOK, a y 4YeJIOBEKa OKOJIO AECATH MUJUIMApaoB. PazBuTne HepBHOU
CHUCTEMBl CYIIECTBEHHO YBEIMYMBAET CIIOCOOHOCTH OpraHM3MOB K aJanTaluu, HX
IJIACTUYHOCTh. DTU CBOMCTBA BHICOKOPA3BUTHIX OPraHU3MOB SIBIISIIOTCS HEOOXOAMMBIMU, HO,
KOHEYHO, HEIOCTAaTOYHBIMU JJII BO3HUKHOBEHHMs paszyma. IlocienHuil MOXKHO ompenennThb
KaK aJanTalyio OpraHu3MOB JUISl UX CIIOKHOTO COLIMAJIBHOTO MOBEAECHMs. BO3HMKHOBEHUE
pasyma JOKHO OBITh TECHEWIIMM OO0pa3oM CBSI3aHO C KOPEHHBIM YIYYIIEHUEM U
YCOBEpIICHCTBOBAHHEM CIIOCOO0B OOMeHa HH(OpMAIMEH MEXIy OTICIbHBIMU OCOOSIMH.
[ToaTomy 1uIsl HCTOpPHUK BO3HUKHOBEHHS Pa3yMHOM KM3HU Ha 3€MJl€ BOSHUKHOBEHHE SI3bIKa
UMEJO0 pelalpllee 3HauyeHue. MokeM JM  Mbl, OJIHaKO, TaKoHM NpoLecc CYHUTATh
YHUBEpCAJIbHBIM 17151 SBOJIIOLIUM JKM3HU BO Beex yrojikax Beenennoii ? Ckopee Bcero - HeT !
Benp B mpuHIUIIE MPU COBEPILIEHHO JPYTUX YCJIOBHS CPEICTBOM oOMeHa MHpopmauuen
MEXAYy OcCO0SMH MOIIM Obl CTaTh HE MPOAOJbHBIE KojebaHust armocdepsl (Wiu
ruzpocdepsl), B KOTOPOIl JKUBYT 3TH O0COOH, a HEUYTO COBEpIICHHO apyroe. [louemy Obl He
MpeACTaBUTh cebe cmocod oOMeHa HH(pOpMaIME, OCHOBAaHHBI HE HAa aKyCTHYECKHX
apdekrax, a, CKakeM, Ha ONTHYCCKUX WJIM MarHUTHBIX ? WM BooOImEe - Tak U YK
00s13aTeNIbHO, YTOOBI XU3Hb HA KaKOW-HUOYIb IUIAHETE B MpoIecce €€ HBOJIONUHU CTala
pasyMHOM ?

Mexny TeMm 3Ta TemMa ¢ He3almaMsITHBIX BPEMEH BOJIHOBaja uyejaoBeuecTBO. [oBops o
KU3HU BO BcenenHoil, Bcerna, mpexje BCero, UMeNu B BUIY Pa3yMHYIO *U3Hb. OJUHOKHU
JU MBI B O€3rpaHUYHBIX MPOCTOpax kKocMmoca ? dunocodsl U yd€Hble ¢ aHTUUHBIX BPEMEH
Bceraa ObulM YOEKICHBI, YTO MMEETCSI MHOXXECTBO MHPOB, IJI€ CYIIECTBYET pa3zyMHas
XU3Hb. HUKakux HaydHO OOOCHOBAaHHBIX apryMEHTOB B TOJb3y 3TOTO YTBEPKACHHS HE
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NpUBOAWIOCH. PaccykieHus, 10 CyLECTBY, BEJIUCH MO CIAEAYIOLIEH CXeMe: €CIM Ha 3eMJie -
ogHoM n3 maneT COMHEYHOW CUCTEMBI €CTh KH3Hb, TO TIOYeMYy ObI €ii He ObITh Ha JPYTHX
mIaHeTax ? 9TOT METOJ PacCyKIEHHUs, €CIU €ro JIOTUYECKU pa3BUBaTh, HE Tak yx Iuiox. U
BOOOIIIE CTpaIIHO ceOe MPeACTaBUTh, YTO U3 10% - 10% mnaneTHsIX crucTeM BO BeeneHHoi,
B 00J1aCTH paJuyCcOM B JIECSATOK MUJUIMAPJOB CBETOBBIX JIET pa3yM CYIIECTBYET TOJIBKO Ha
Halie KpoxXoTHOW TutaHetke... Ho Moxker ObITh, pa3yMHasl ®U3Hb - YpE3BBIYAIHO peaKoe
aBiieHne. MoxxeT ObITh, HAallpUMEpP, YTO Hallla IUIAHETa KaK OOMTENb pa3yMHOM KU3HU
€AVMHCTBEHHAs B [ ajlakTuke, MpUYeM [ajJeKO HE BO BCEX TAJIAKTMKAX UMEETCS pa3yMHas
&KU3Hb. MOXHO I, BOOOIIIEe, CYUTATh pabOTHI O Pa3yMHOI kU3HU BO BeenenHoil HaydHbIMU
BeposiTHO, BCE-Taku, IPU COBPEMEHHOM YPOBHE Pa3BUTHUSl TEXHUKU MOYKHO, U HEOOXOAMMO
3aHMMAaThCs 3TOM mpolinemMol yxke ceiyac, TeM OoJiee OHa MOXET BIPYT OKa3aThCs
Ype3BbIUAHO BaXXKHOM JJI Pa3BUTHS LMBUIIU3ALINH. .

OGHapyxeHue 10001 XKU3HU, OCOOEHHO Pa3yMHOM MpeACTaBIseT MOIIO Obl UMETh
orpoMHoe 3HaueHue. [loaromy yxke AaBHO MPEANPUHUMAIOTCS TOMBITKA OOHAPYKUTh U
YCTAaHOBUTh KOHTAKT ¢ ApyruMu muBuiam3auusMu. B 1974 rony B CIIIA Obuia 3amymieHa
aBToMaTuyeckass MexiuiaHetHas craHius “Tluonep-10”. Heckonbko €T cmycTs oOHa
MOKHUHYJIA MPEAENbl COJIHEYHOM CHCTEMBI, BBHIIIOJIHUB Pa3ju4yHble HayuyHblE 3a1aHus. EcTb
HUYTOXKHO Majiasi BEPOSITHOCTh TOTO, YTO KOTAa-HUOYIb, Yepe3 MHOTME MUJLTHAPIbI JIET,
HEBEJIOMbIE HaM BBICOKO ITUBUJIM30BaHHBIC MHOIIAHETHBIE cyliecTBa oOHapyxkaT “IInonep-
10” 1 BCTpETAT €ro Kak MocjaaHLa 4yK0ro, HeBeIoMoro HaM, Mupa. Ha 31oT ciyuaii BHyTpH
CTaHIIMM 3aJI0)K€HA CTajibHasl IUIACTUHKA C BBITPAaBUpPAHHBIMU Ha HEH PUCYHKOM U
CHUMBOJIaMH, KOTOpbIE Jal0T MUHUMAJIbHYIO WH(OpMAIHIO 0 Hallel 3eMHOW IUBUIU3AIINU.
310 n300pa)keHHE COCTABIEHO TaKUM 00pa3oM, 4YTOOBI pa3yMHbIE CYIIECTBA, HALIEAIINE
€ro, CMOIVIM ONPEEIUTh MOJI0KEHUE COTHEUHON CUCTEMbI B Hallel ['anakTuke, qorajgaiuch
ObI 0 HaIlIeM BUJIE€ U, BOZMOXHO, HaMepeHusix. Ho koHeuHo BHe3eMHasi IUBUIIN3AIIS UMEET
ropaszo 6osbllie NIaHCOB OOHAPYKUTh HAc Ha 3emie, yeM HailTu “Tluonep-107.

Bompoc 0 BO3MOXHOCTH CBSI3M C APYTMMHM MHUpPAaMH BIIEPBBIE aHAJIU3UPOBAJICS
Koxkonu u Moppucom B 1959 romy. OHM npUIIUTH K BEIBOJLY UTO HanboJiee eCTECTBEHHBIN U
MPAKTUYECKU OCYIIECTBUMBIM KaHall CBSI3U MEXJY KAaKUMU-HUOYAb LMBUIN3ALUIMH,
pa3fenéHHBIMI MEX3BE3HBIMH PACCTOSIHUAMHU, MOXET OBITh YCTAaHOBJEH C MOMOILBIO
ANIEKTPOMATrHUTHBIX  BOJH. O4eBUAHOE MPEUMYIIECTBO TaKoro TUNA CBS3M -
pacnpocTpaHeHHe CHUTHaja ¢ MaKCMMajbHO BO3MOXKHOM B MPUPOJE CKOPOCTHIO, PAaBHOM
CKOPOCTH pacnpOCTPaHEHUsl DJJIEKTPOMAarHUTHBIX BOJH, W KOHIIEHTpAlUs OHHEPIruu B
npeenaax CpaBHUTEIbHO HEOONBIINX TEJIECHBIX YIIIOB 0€3 CKOJbKO-HUOYIb 3HAUUTEIBHOTO
paccessHus. [7aBHBIMM HEJOCTaTKaMM TaKOrO MeETOoJa SBJIAIOTCS MalleHbKas MOIIHOCTb
MPUHUMAEMOTO CUTHAJIA U CUJIbHBIE TIOMEXH, BOSHUKAIOUINE U3-3a OTPOMHBIX PACCTOSHUN U
KOCMHUYECKUX m3nydeHuil. Cama mpupoja moAcKa3blBaeT HaM, 4TO Mepeaadyu JODKHBI UATH
Ha JUIMHE BOJHBI 21 caHTUMeTp (IJIMHA BOJHBI M3IYYEHHUS CBOOOIHOTO BOAOPOAA), MPHU
TOM MOTEPH SHEPruM CUTHaja OylyT MHUHUMAaJbHBI, a BEpPOSTHOCTh NpHEMa CUTHANA
BHE3EMHOW NIUBUIM3alMeld Topa3o Oojblle, YeM Ha CIydyalHO B3ATOW JUIMHE BOJIHBI.
BeposTHel Bcero, 4To ¥ 0)KUIaTh CUTHAJIOB U3 KOCMOCA MBI JOJKHBI HAa TOW-7K€ BOJIHE.

Ho nmomyctum, 4TOo MBI OOHApYKWJIM KaKOM-TO CTPAaHHBIA CUTHAN. Termepp MbI
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JOJDKHBL TMEPENTH K CIEAYIOIIEMY, JOBOJIBHO BaxXHOMY Bompocy. Kak pacrno3Harb
HCKYCCTBEHHYIO IpUpoay curHana ? Ckopee BCEro oH JOHKEH ObITh MOAYJIUMPOBAH, TO €CTh
€ro MOIIHOCTh CO BPEMEHEM JIOJKHA PETYISIPHO MEHAThCS. Ha mepBhIX mopax OH JOJIKEH,
10 BUJUMOMY, OBITH TOCTATOYHO MPOCTHIM. [locie Toro kak curhHan OyaeT mpuHAT (eciw,
KOHEYHO, 3TO CIYYUTBCS), MEXJY LMBUIU3ALUIMH OyIEeT YCTAHOBJEHA IBYXCTOPOHHSS
paaroCBsI3b, U TOTIA MOXKHO HauyMHATh 0OMEH Ooliee ciiokHO# nH(opmarueil. Koneuno ne
CJIeIyeT IPHU 3TOM 3a0bIBaTh, YTO OTBETHI MOTYT IPU 3TOM OBITH MOJIyYEHBI HE paHee, YeM
Yepe3 HECKOJIbKO JECATKOB WM Jaxe coTeH JeT. OQHAKO MCKIIOYUTEIbHAs BaXXHOCTb U
[EHHOCTh TaKUX MEPEroBOPOB OE3yCIOBHO JOJKHA KOMIIEHCUPOBATh UX MEVIEHHOCTb.

PannonaOmnroneHnss 3a HECKOJbKUMH ONMKaWIIMMHU 3BE31aMU YK€ HECKOJBKO pa3
MPOBOAWINCH B paMKax KpynmHoro npoekra “OM3A” B 1960 roay u npu oMoy tejaeckona
Haunonansnoit panpuoactpoHomuueckoit gadoparopuu CIIA B 1971 rogy. PaspabGorano
0OJBIIOE KOJIMYECTBO JIOPOTMX IPOEKTOB YCTAHOBJIEHHS KOHTAKTOB C JIPYTUMHU
UBUIU3ALUSIMHA, HO OHH He (PMHAHCUPYIOTCS, a peajbHbIX HAOMIOJACHHI MOKa MPOBOIMIOCH
OYEHb MAJIo.

HecmoTpst Ha oueBHIHbIE IPEUMYIIECTBA KOCMUYECKON PAaANOCBA3HU, MbI HE JTOJKHBI
yIycKaTb M3 BUAY WU JIpyTM€ THUIIBl CBSI3U, TaK KaK 3apaHee HEJb3sl CKa3aThb C KaKUMU
CUTHaJlaMd Mbl MOXEM HMeTh Jeno. Bo mepBbIX 3T0 onruueckas CBs3b, INIaBHBIN
HEJ0CTAaTOK KOTOPOH - OueHb clIadblii YpOBEHb CHTHAja, BeIAb HECMOTPS Ha TO, YTO YIOJ
PACXOKJICHHsI CBETOBOTO ITy4YKa yIajloch 10BecTd 10 10 8 paz., UpPHUHA €r0 Ha PACCTOSHUH
HECKOJIbKMX CBETOBBIX JIET OyaeT OorpoMHoOM. Takxke CBsI3b MOXKET OCYUIECTBISTHCA B
MOMOILIbI0 aBTOMATUYECKUX 30HAO0B. Il0 BIIONHE MOHATHBIM NPUYUHAM 3TOT BUJl CBS3U
3eMJITHaM T0Ka HEJOCTYIIEH, U HE CTAaHET JOCTYIHBIM Jake C HAa4aJloM HCIOJb30BaHUS
yIpaBJIsieMbIX TEPMOSIEPHBIX peakiuil. [Ipu 3amycke Takoro 30H71a Mbl Obl CTOJIKHYIIUCH C
OTPOMHBIM KOJIMYECTBOM TpoOIeM, €cClIM Jake CUUTaTh BpeMs ero moinéra K Ienu
npuemiueMbiM. K Tomy ke Ha pacctosHun MeHee 100 CBETOBBIX JIET OT COTHEYHOM CHCTEMBI
yxe umeetcst 6oee 50000 3BE3n. Ha kakyro u3 HUX MOChUIAaTh 30H] ?

Takum 00pa3oM yCTaHOBJIGHHE MPSMOTO KOHTAKTa C BHE3EMHOM NMBHIJIM3AIMEH C
Haled CTOPOHBI TOKa HEBO3MOXKHO. HO MOXeT ObITh HaM CTOUT TOJIBKO TOM0XKaaTh ? Bot
3[1eCh HeNb3s HE YIMOMSHYTh 00 odeHb akryanbHOU mpobmeme HIIO Ha 3emie. Pasmuunbix
ciiy4aeB “‘HaOMIOACHUST” MHOIIAHETSH U UX aKTUBHOCTH yXK€ 3aMEUYE€HO TaK MHOTO, YTO HU B
KOEM cllydae HeJlb3s OJIHO3HAYHO ONMPOBEPraTh BCE ATH JlaHHbIE. MOYKHO TOJIBKO CKa3aTh YTO
MHOTHE M3 HHX, KaK OKa3bIBaJOCh CO BPEMEHEM, SIBISUIMNCH BBIAYMKOW WM CIIEICTBUEM
omnOku. Ho 310 yxe Tema Ipyrux uccieaoBaHum.

Eciu thme-to B kocmoce Oymer oOHapykeHa Kakas-To (opma >KU3HH WU
UBWIIM3ALNSA , TO MBI COBEPLICHHO, Ja)kKe MPUOIM3UTEIBHO, HE MOXKEM ceOe TPeICTaBUTb,
KaK OyayT BBIIIANETh €€ MPEJCTAaBUTEIN M KaK OHU OTpPearupyroT Ha KOHTAKT ¢ HaMu. A
BAPYT 3Ta peakuusi OyAeT, ¢ Hauwieli mouKku 3peHus, OTpUIATEIbHON. Torma Xopouo eciu
YpOBEHb pa3BUTHS BHE3EMHBIX CYIIECTB HMKe, yeM Haml. Ho OoH MoXeT oka3aTbCsi U
Heu3MepuMo Bbllle. Takoil KOHTAaKT, MPU HOPMAJbHOM K HAM OTHOILIEHUU CO CTOPOHBI
Apyrod IMBHIM3ALWMU, TMpEAcTaBiIsieT HauOonpimii uHTepec. Ho 00 ypoBHe pasBuTus
WHOIUJIAHETSH MOXKHO TOJBKO JOTaJbIBaThCsA, a 00 MX CTPOCHHM HENb3sl CKa3aTbh BOOOILE
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HUYETO.

MHorue yuéHble MPUAEPKUBAIOTCS MHEHMs, 4YTO LUBWIM3ALUA HE MOXKET
pa3BHUBAThCA Jalblille ONPeAeIEHHOTO Mpeiesa, a TOTOM OHa b0 morubaet, Tubo Oosbiie
He pa3BuBaercs. Hanpumep Hemenkuii actpoHoM (GoH XopHEp Ha3BaJl IIECTh NMPUYUH, IO
€ro MHEHHUIO CITIOCOOHBIX OIPaHUYUTh JJIUTENBHOCTD CYIIECTBOBAHMS TEXHUUECKU PA3BUTOMN
UMBWIN3ALNHN:

1) moaHOE yHUUYTOKEHUE BCAKOM KU3HU Ha IIJIAHETE;

2) YHMUYTOXEHHE TOJIbKO BBICOKOOPTaHW30BAaHHBIX CYIIECTB;

3) dusnueckoe WK JyXOBHOE BBIPOXKIEHUE U BBIMUPAHUE;

4) moTepst UHTEpeca K HayKe U TCXHHUKE;

5) HEeIOCTaTOK SHEPTUHU ISl PA3BUTHS OUEHb BICOKOPA3BUTOM IIUBUIIM3AIUY;

6) BpeMs )KM3HU HEOTPAHUUYEHHO BEJIUKO;

[TocnenHo BO3MOXKHOCTh (POH XOpHEP CUMTAET COBEPLIEHHO HEBEpOsATHOU. [lanee,
OH CUMTAET, UTO BO BTOPOM U TPETHEM CIIydasiX Ha TOU K€ caMOil IJIaHETE MOXKET Pa3BUTHCA
emé oJHa LMBWIM3ALMS HAa OCHOBE (MM Ha OOJIOMKAax) CTapoi, MpU4EM BpeMsi TAKOIO
“B0300HOBJICHHSI” OTHOCUTEIIEHO HEBEJIHKO.

C 5 mo 11 cents6ps 1971 r. B Bropakanckoii actpodusnueckoit obcepBaTopuun
B ApPMEHHMH COCTOsJIach MepBas MEXAyHapoAHas KOHPEpeHLHs Mo mpolieMe BHE3EMHBIX
MBUIU3ALUN U CBsI3U ¢ HUMU. Ha koH(epeHInn npucyTCTBOBAIM KOMIIETEHTHBIC YUEHBIE,
paboTarone B pa3dMYHbIX 00NacTAX, MMEIOIIMX OTHOIIEHHWE K paccMaTpUBaeMOun
KOMIUIEKCHOM TpobieMe, - acTpOHOMBI, (PU3UKH, paauodu3uku, KUOSpHETUKHU, OUOJIOTH,
XUMHKH, apXEOJIOTH, JIMHTBUCTHI, aHTPOIIOJIOTH, UCTOPUKH, cortnonioru. Kondepennus Obia
opranu3zoBaHa coBMecTHO Axagemuerd Hayk CCCP m HanmonamepHON Axangemuen Hayk
CIIIA c npuBneueHue y4€HbIX U3 APyrux cTpad. Ha koHpepeHnn aeTanbHo 00CyXIaIiuch
MHOTHE aCHeKThI MPOoOJIeMbl BHE3EMHBIX IUBHIM3aNuid. [logpoOHOMY 00CYXICHUIO OBLIN
MOJBEPTHYThl  BOMPOCHl MHOKECTBEHHOCTHM IUJIAHETHBIX CUCTEM BO BceneHHOI,
IIPOMCXOKJEHUE JKU3HM Ha 3eMJI€ U BO3MOXHOCTb BO3HHMKHOBEHMS JKU3HM Ha JPYIrHX
KOCMHUYECKUX 00BEKTaX, BOSHUKHOBEHHE U JBOJIIOLIUS Pa3yMHON >KU3HH, BOSHUKHOBEHUE U
pa3BUTHE TEXHOJIOIMYECKON LMBWINM3AIMHU, MPOOJIEeMbl MOUCKOB CHTHAJOB BHE3EMHBIX
UBWIIM3ALMN U CIIEA0B UX JIEATEIIbHOCTH, TPOOJIEMBbl YCTAaHOBIICHUS CBSI3U C HUMH, a TaKKe
BO3MOJKHBIE MOCTIEACTBUS YCTAaHOBJICHNUS KOHTAKTOB.
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H3menenns B paboueii nporpamMmme yueGHOH JHCHHILTHHBI

OY .08 ACTPOHOMUSA

cnenuaabHOCTH 09.02.06 «CeTeBoe H cHCTEMHOE AIMUHHCTPHPOBAHHE

B paGouyro mnporpammy yuebuoit mucrmmummasl OVYJ.08 ACTPOHOMISA

BHOCATCA CIICOYIOIIHE H3MCHCHUS .

OcHOBaHUS BHECEHUS
JIOIIOMHEHUN U U3MEHEHHM

Paznen PIIJ1, B xoTOpBIit
BHOCSTCS H3MEHEHUS

Coneprxanue BHOCUMBIX
JOIIOJIHEHHH, M3MEHEeHUH

IIpennoxenue
paborozarens

IIpennoxeHne coCTaBUTENA
IIPOrpaMMBI

IIpuoGperenne HOBOM
JTUTEPATYPBL, OOHOBIECHHE
nepeyHs jurepatypsl Ob6C

I1.5 TlepeueHb OCHOBHOM |
JIOIIOJIHUTENBHOH yueOHOM
JIATEpaTyphl, HEOOXOAUMOI
JUIsl OCBOCHHS JUCIUIUTAHEL

OOHOBJIEHIE CITUCKA
JUTEPATYPHI

CocTaBuTENb: %

A.U. Kopobko

YTBepxaeHa Ha 3aCeNaHUM IIPEIMETHO-IMKIOBOH KOMHCCHH (DH3MKO-MATEMAaTHYECKHUX
JUCIMIUIAH M CHENHANBHBIX [UCHUIUIMH CIENAATBHOCTH «KOMITBIOTEpHEIE CeTH»
npotoxor Ne 10 ot «19» masg 2022 . '

IIpencenaresns NpeAMETHO-IUKIIOBOM KOMUCCHH

Hauaneauk YMO ¢unnana

3aBenyromas Oubnuorexkoit Gpuuana

M.C. Byuryes

A

«19» mag 2022 r.

A.C. JlemueHKO

i

«20» mag 2022 1.

Havansnux UBI (mporpaMMHO-HHGOPMaHOHHOE

obecrieuenre 06pa3oBaTEIBHOM IPOrPAMMBI)

QZ/ / M.B. ®ydansko
’J

«20» mag 2022 r.

/] B.A. Tkauenko

«20» masg 2022 r.




PELIEH3M

Ha pabovyro mporpamMmy yueGHOM AUCIHITTHHL] OV]I.08 Actporomus
A enienransHoCcTH 09.02.06 CereBoe u crcTeMHOe aIMUHUCTPUPOBAHHE

Pabouas nporpamma yueGHOM muCIAILIAHEL OVJI.08 «AcTpoHOMES»
coorserctByer  OI'OC  cnmemmansHOCTH — cpemHero podeCcCHOHATBHOTO
obpaszosanus  09.02.06 «CereBoe ® cuCTeMHOe aOIMHHHCTPUPOBAHUEY,
YTBEPX/ICHHOTO TIpuKa3oM Munmcrepcra o6pazoBanus u Hayku Poccuiickoit
Deneparuu ot «09» nexabps 2016 r. Ne 1548, saperucrpuposan B Munucrepcrse
rocTanuy 26.12.2016 r. (per. Ne 44978).

B pabouyio mporpammy yueGHoM mmcrmrumMHED BKIIIOYEHBI  Pa3Iebl
«ITacriopr paGoueit mporpamMmer y4eOHOH  IUCIMILIMHEDY, «Crpyktypa u
Collepanue  y4eOHOM  aucmuIMHED, «O6Gpa3oBaTembHbIe TEXHOJIOTHIY,
«YCIOBUSL  peanusaldd  IPOrpamMMbl yaeOHo#  mucnmmimHbD, «IlepedeHs
OCHOBHBIX M NOTIOJIHATENLHBIX HHQOPMAITMOHHBIX HCTOYHHKOB, HEOOXOIUMbIX
AT OCBOCHHS TUCUUILTHHED), «MeTonudeckie peKoMeHIayn o0ydarormumMest 1o
OCBOCHHIO MMCHHUTIIMHBL,  OLEHOYHbIE CPeICTBA ANl KOHTPOIS yCIIeBAEMOCTIY I
«JlononauTeNEHOE 06ECTIeYeH e UCIIUILITHHELD).,

Crpykrypa u comepxanme paGoueit IIPOrpaMMBI  COOTBETCTBYIOT IIJISIM
obpasoBarensHoi nporpammer CITO 1o cnenuanbHOCTH 09.02.06 «CereBoe u
CHCTCMHOE aIMHHUCTPUPOBAHHEY» U OYMyIIel NpodecCHOHANLHON NesTelbHOCTH
CTYIEHTA.

Obvem  paboueit mporpammer y4eOHOH  JHMCHMIUIMHBI  HOJHOCTBIO
COOTBCICTBYET y4eOHOMY IUTaHy NOATOTOBKH IO NAaHHOM CTIEIMANIBHOCTH. B
POrpaMMe YeTKO COPMYIHPOBAHE! IETH OGYUEHHUS, a TaKKe MIPOrHO3UPYEMEIE
PE3yNnbTaThl O0yUEHHS 10 JUCIIHILIHHE.,

Ha ocroBannu mposenenroit OKCIIEPTH3a MOXKHO CHIENATh 3aKIIOYeHHE, YTO
pabouas mporpamma y4eGHON  MMCITMILIHHEL OVI.08 Acrtporomust to
cnemuanpHocTH  09.02.06 «CereBoe u  cucTeMHOe AIMUHUCTPHPOBAHHE
COOTBETCTBYET TPEDOBAHMAM CTaHAAPTA, MPODECCHOHATHHBIM TpeboBaHUIM, a
TaKkKe COBPEMEHHBIM TPeOOBaHUAM PhIHKA TPYIA.

Hupexrop MBOVY COIII Ne 3
UMeHH nonkoBozua A.B. Cysoposa
r. CnaBsHcka-Ha-Ky6anu

« » 20 r T. 5. Kupunnosa




PELIEH3MSA

Ha pabodyro IporpamMmy yaeGHOM JIUCIHTLTHHEL OV]1.08 Actporomus
Anst cnenuansHOCTH 09.02.06 CeTeBoe M cucTeMHOE aOIMAHHCTPUPOBAHHE

PaGouas nporpamma y4yeGHONW mHCHMILTHHEL OV]I.08 «ActpoHOMUSHY
coorBercTByer  OI'OC  crmemmansHOCTH — cpemmero IpodeCCHOHATEHOTO
oOpasosamma  09.02.06 «CereBoe u cHCTeMHOE aIMHHHCTPAPOBAHHEY,
YTBEPXKICHHOTO Ipukasom MumicTepcTa 06pa3oBanus W Hayku PoccHiCKOi
OGenepanun oT «09» nexabps 2016 r. No 1548, 3aperucrpuposan B MuHucrepcrse
PoCcTHIMH 26.12.2016 T. (per. Ne 44978).

B paGouyro mporpammy yueGHON mHCHMIIAHEI  BRTIOYCHLL pasznens
«I[Tacriopr  paGowelt mporpaMms! y4yeGHOI MUCHUIUIAHEDY, «CTpykTypa u
CollepxaHue  y4eOHOH  mucHMmIMHBY, «OGpasoBaTeqbHbIe TEXHOIIOTHI,
«YCIOBUA  pealu3aluy  IIpOrpamMMbl y4eOHO# mucmummmHE, «llepeueHs
OCHOBHBIX M JIONOTHUTENbHBIX HH(QOPMAIMOHHBEIX HCTOYHHMKOB, HEOGXOIMMBIX
JULL OCBOCHUS NUCIMILTUHED, «MeTopuueckue pekoMeHaaiy 06y qaommiMes 1o
OCBOCHUIO INCIUIUIHHED), OLEHOUHbIE CPENICTBA T KOHTPOIIL yCIIeBAGMOCTHY H
«[ononHuTensHOE 06eceueH e AUCITHILITHHED).

Crpykrypa m comepxkanme paGoueii IPOrpaMMbl COOTBETCTBYIOT LIEJISIM
obpasoBatensHOM mporpammsl CIIO M0 CHelHATBHOCTH 09.02.06 «CeteBoe u
CHCTEMHOC aIMHHUCTPUPOBaHUE» U OymyIeil mpohecCHOHAIBHON MesTelbHOCTH
CTyIeHTA.

O6vem  paGouedl  mporpammsr y4eOHOH  IWUCUMIUIMHBI  MOJNHOCTHIO
COOTBETCTBYeT y4eOHOMy INlaHy IOArOTOBKH II0 NaHHOM crenuasbHocTd. B
MPOrpaMMe YeTKO CHOPMYIHUPOBAHbBI M OGYUEHHS, 2 TAKKe IIPOTHO3UPYEMEIE
Pe3yIbTaTel O0yYeHHUsI 10 AHUCIHILIHHE.

Ha ocHoBanum mposesenHoi skcrepTusa MoxHO CHeJIaTh 3aKIIOYEHHE, ITO
paboyas mnporpaMma y4eGHONW MHCIHILTHHEL OVI.08 Acrtporomus 1o
cmeunanbHocTd  09.02.06 «CereBoe u  cHcTeMHOe aIMUHUCTPUPOBAHHUE)
COOTBETCTBYET TPeOOBAHUAM CTaHAAPTA, NPO(GECCHOHATLHEIM TpeboBaHMIM, a
TaKiKe COBPEMEHHBIM TPeGOBAHHAM PHIHKA TPYIA.

IIpodeccop xabenprr MaTemaTHky,

UHPOPMATHKH, €CTeCTBEHHOHAYYHEIX V/

1 00IETEXHUYECKUX NUCIUILTHH, UMQ{

AOKTOp TEXHUYECKUX HayK, Ipoeccop i

« » 20 T A.A. Macnak



