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ABTOp-COCTaBUTEND:,

Yapyrun Bukrop MakcumoBud, npodeccop T0KTOp Hu3nKo-MaTreMaTHUECKUX HayK, podeccop
kadenps! GyHIaMEHTATBHON (U3UKH U HAHOTEXHOJIOTUU

Pabouas mporpamma aucuuiuinHbl «/30paHHbIE BOPOCH acTpO(U3UKU» COCTaBICHA B
COOTBETCTBUH ¢ TpeboBaHusAMH DeaepaabHOro roCy1apcTBEHHOT0 00pa30BaTeIbHOTO CTaHIapTa
BEICIIEro oOpazoBanus no Hanpasieauio 03.03.02 dusnka, yrBepxkaeHHoro npukazom MUHO-
BPHAYKU POCCHUMU ot 07.08.2020 r. Ne 891.

JlucuuIuinHa BXOIUT B 4acTh, JOPMUPYEMYIO YUaCTHUKAMU 00pa30BaTeIbHbIX OTHOLIE-
Hul bioka 1 «ucuuniauasl (MOLYIN)», U SBISIETCS IEKTUBHOW JUCHUILIMHOM.
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COJEPKAHUE

1. INTAHUPYEMBIE PE3VJIBTATBI OBYUEHMS ......coooiiiiiiiiiii s 4
2. MECTO JIMCLUILJIMHBI B CTPYKTYPE OBPA30OBATEJIbBHOM ITPOTPAMMBUBI .........ocoovvviireerienen 4
3. OFBEM U COJIEPYKAHME JUCIUATIIIIHBL ........ocvvivviiicieieiceeicese st 5
4. VYEBHO-METO/IMYECKOE OBECIIEYEHUE CAMOCTOSTEJIbHOU PABOTBI OBYYAIOIUXCA ....... 7

5. ®OHJ] OLIEHOYHBIX CPEJCTB JIJ18 [TIPOBEJEHUA TEKYIIEM U [TIPOMEXYTOYHOM

ATTECTALIMU I10 AUCLUTUIMHE

6. YHEBHO-METOJJUYECKOE 1 PECYPCHOE OBECIIEUEHUE JUCHUITIIMHBL ...........ccooociiiiiiiin, 19



1. INTAHUPYEMBIE PE3YJIbTATBI OBYUYEHMUSA

1.1. lean 1 3axa4y JUCHUILIHHBI

Hean pucuuniaunbl «M30paHHble BONPOCHI aCTPOPU3IUKU»: 03HAKOMIIEHUE CTY/IEHTOB C
KOHIIENITyalbHBIMM OCHOBAMHU JUCUUILINHBI «/30paHHBIe BOIPOCH acTpOPU3UKN» KaK COBpE-
MEHHOH KOMIUIEKCHOM (yHAaMEHTaIbHOW HayKu; (POPMHUPOBAHNUE €CTECTBEHHOHAYYHOTO MHPO-
BO33pPEHUS HAa OCHOBE 3HAHUS OCOOEHHOCTEH, OCHOBHBIX IIPUHIIMIIOB U 3aKOHOMEPHOCTEH pa3Bu-
T BCEIeHHOM; MHTEUIEKTYalbHOE Pa3BUTUE CTYIAEHTOB 4Y€pe3 CUCTEMY KIACCUYECKHX U CO-
BPEMCHHBIX €CTECTBEHHOHAYYHBIX KOHLEIILIU.

3agayM AMCUUILUIMHBI. 03HAKOMUTH CTYJEHTOB C OCHOBHBIMH IpOOJIeMaMu, 3aKOHOMEPHO-
CTSIMM, UCTOPHEH M TEHIECHLUSAMHU Pa3BUTHUA acTpO(U3UKU, B KOTOPBIX pacKpblBaroTcs (pyHaa-
MEHTaJbHbIC Hay4YHbIE POOJIEMbl COBPEMEHHON HAayKH; CPOPMHUPOBATH MOHMMAHUE MTPUHITUIIOB
IIPEEMCTBEHHOCTH, COOTBETCTBUS U HEIIPEPHIBHOCTH B U3YUYECHUHU IIPUPOABL; AATh NIPEACTABICHUE
0 PEBOJIIOIUAX B aCTPOPHU3UKE U CMEHE HAYYHBIX MUPOBO33PEHUH KaK KIFOYEBHIX dTalax pa3Bu-
TUSl €CTECTBO3HAHMS; COPMHUPOBATH MOHMMAHUE CYIIHOCTH (PyHAAMEHTAIbHBIX 3aKOHOB IpU-
pOJibl, ONpeAeNsoIUX OOJIMK COBPEMEHHOI'O €CTECTBO3HAHUS, K KOTOPBIM CBOJSATCS 3aKOHBI
acTpo(u3uky; cHOpPMHPOBATH 3HAHUSA, HEOOXOIUMBIE I HM3YYEHHUS CMEXHBIX JUCLHUIUIMH;
pacIIUpuTh Kpyroszop, cpopMupoBaTh HAyYHOE MBIIUIEHWE M HAyYHOE MUPOBO33PEHHE, OCHO-
BaHHOE HAa CUHTE3€ €CTECTBEHHOHAYYHBIX U T'YMaHUTAPHBIX KOHUEIILIUH.

1.2. Iliianupyemblie pe3yJibTaThl 00y4eHUs

B pe3ynbrare 0cBOGHUSI TAHHOHM MCIMILIMHBI Y 00ydJaronmxcst (GOpMUPYIOTCS CIIEYIOIIHE KOMITe-
TEHLIUH:

JIIK-2. CriocoGeH 0CBOUTEH COBPEMEHHBIEC KOHIICTIIUH, TCOPHH, 3aKOHBI K METOJIBI B 00JIACTH (PH3HKH,
MaTeMaTuKy 1 MHPOPMATHKH, OBJIaJIETh OCHOBHBIMU METOZ[AMH PELLEHNUS 3a/1a4, C(hOpMYITPOBAHHBIMH B
paMKax IaHHBIX TIPEIMETHBIX 00JIACTEH, M MPUMEHHTH MX B IPOPECCHOHATHLHOMN ACSITETTEHOCTH.

2. MECTO JUCIUILINHBI B CTPYKTYPE OBPA3OBATEJIBHOM ITPOT'PAM-

MbI
JlycuuniuHa BXOAUT B 4acTb, (GOPMUPYEMYIO yYaCTHUKaMU 00pa30BaTeIbHbIX OTHOIIE-
Hult broka 1 «lucuunauael (MOIYIN)», U SIBISIETCS YIEKTUBHOW TUCITUILTHHOM.

ConepXUT U3I0KEHHE TaKMX 3aJlad aCTPOHOMHHM M acTpOPHU3UKH, KOTOpPHIE MMEIOT BaX-
HEHIIMe HAYYHOE U IIPAKTUYECKOE 3HaYeHus. B mporpaMmy Kypca BXOOUT U3y4E€HHE OCHOBHBIX
HNOHATUH acTPO(U3UKH U KOCMOJIOTUHU, TEOPETUUYECKUX U IKCIEPUMEHTAIbHBIX BOIIPOCOB BHYT-
PEHHEr0 CTPOCHMUS 3BE3/, MPUPOABI IEKTPOMATHUTHOIO U3JIYYEHHS B KOCMOCE, IIPOUCXOKICHUS
KOCMHUYECKHX Jy4el M 4YacTHull, a Takke MpoOiieMbl Moucka TEMHON marepuu Bo BceneHHOM.
IIpu 5TOM CTYAEHTBI 3HAKOMSTCS C MOJIOKEHUSAMHU Teopuld bounbioro B3peiBa, paguomnyinscapos
Y MarHeTapoB, C MOJEISAIMH «TOopsideil» BcermeHHON, cTpoeHusl U paBHOBECUS 3BE3J, KOCMMYE-
CKOI'0 paguo- U KECTKOTO 3JIEKTPOMAarHUTHOIO U3JIy4YEHUs, C OCHOBHBIMU IIPUHIUIIAMU TEOPUU
HEHUTPUHO U HEWTpannHO. Kpome Toro, paccMaTpHuBarOTCs pa3InyHbIe KIACCUYECKUE U KBAHTO-
BbI€ MOJIENIM acTPO(U3NYECKUX SIBICHUH. A Ha J1a0OpaTOpHBIX 3aHATHAX OOJbIIOE BHUMaHHE
yAENIAeTCs] KaYeCTBEHHOMY aHaJIN3y M OLIEHKAM OCHOBHBIX MapaMETPOB U XapaKTEPUCTUK 3THUX
MOJIECIIECH.

3HaHHE COBPEMEHHBIX (YHJAMEHTAIbHBIX HAYYHBIX MOJOXKEHUH €CTeCTBO3HAHUS, €r0 MU-
POBO33PEHUECKUX M METO/I0JIOTUYECKUX BBIBOJOB SIBJISIETCS HEOOXOIMMBIM 3JIEMEHTOM MOJrO-
TOBKH CIIEIIHAJINCTOB B JIFOOOH 00JIaCTH IEATEIBHOCTH.

OcHOBY A/ U3Y4YEHHS JUCLIUIUIMHBI COCTABIISAIOT IPOrpaMMBbl OT «MexaHuku» 1o «Pusuku
ATOMHOTO Sipa ¥ 3JIEMEHTAPHBIX YaCTUI» 001ero Kypca GU3HKH, 10 BCEM IUCHUIUIMHAM BbIC-
1Ie MaTEMaTUKH, a TAK)Ke IpOorpaMMsl oT «TeopeTndeckon MexaHuku» 10 «TepMoauHaMUuKn»
1 «CTaTUCTUYECKON QUBUKU» Kypca TEOPETHUESCKOW (PU3NKHU. 3HAHUS U HaBBIKH, TOJTy4aeMbIe 1
[IOJIy4ECHHBIE [IPU U3YYCHUU AUCLUIUIMHBI, Ja1yT BO3MOXKHOCTb CTYACHTaM OCBaUBaTh TAKUE
JTUCIUIUIMHBI y4eOHOTO j1aHa, Kak «Pu3nyeckas KUHETHKa» Kypca TEOPEeTHUECKON pU3UKH, U
«ACTpOHOMUS», HA KAYECTBEHHO 00Jiee BBICOKOM YPOBHE.



3. ObbEM U COJAEP)KAHME JUCIUIITINHBbI
3.1. O0BLEéM TUMCHUIITHHBI

[TokazaTenb 00bEMA TUCITUTUTMHBI Ounas dhopma oOyue-
HUS
OO0BEM TUCIMITIMHBI B 3a4ETHBIX SIMHHUIIAX 6
OO0BEM NUCIMIUTUHBI B Yacax 216
KonrakTHas pabora: 120,2
Jlexiumn 60
[TpakTrueckue 3aHATUS 60
13 HUX, B (pOpMe IPAKTUIECKON MOATOTOBKH 60
KoHTakTHBIE Yackl HA TPOMEKYTOUHYIO aTe- 0,2
CTaINIO
3auét 0.2
CamocrosiTenpHas padbora 88
Kontpons 7,8

DopMoii MPOMEKYTOUHOM aTTeCTAlluU SBJISETCS 3a4€T B 8 ceMecTpe.

3.2. Conep:kanue TUCHHIIMHBI

KoaunyecTtBo 4acos

IIpakTH4yeckue 3aHs-

THS
HaumeHnoBanue pasaeioB (TeM)

¢ KpaTKHUM coJep;KaHueM
OO0mee koJI- | M3 HUX, B (op-

BO Me TpaKTHde-
CKOIi MOATOTOB-
KH

Jlexuum

Tema 1. BBeneHue B acTpopusuxy
3anaun v paznensl acTpopu3uKu. 3BE3THBIC BETHYUHEI.
Macca, pa3mep, 11BeT, Temneparypa 3B€31. CrekTpaabHas
Kkiaccudukarys 38€37, nuarpamma [ 'epimmnpysra — Paccena

Tema 2. I'anakTukn
Hama I'anaktuka. Mex3Bé3nnas cpena. Tunel, pacCTosHUsA,
pasMepsl, pu3ndecKkre CBOMCTBA TallakTHK. Bpamenne u
OIICHKA MAacC TaJIaKTHK, TEMHAsi MAaTePHUs B AJJAKTUKAX.

Tema 3. D1eMeHTBI KOCMOJIOTHHT
Bonsimoit B3peis u aTans! sBomtonun Beenennoil. Moaens
«ropstiueit» Beenennoit. Kpurudaeckas mioTHOCTb, «BO3PACT» 3 6 6
Bcenennoii.. Teopus Bcero n (ha3oBble Iepexobl B paHHEH
Bceenennoit

Tema 4. BHyTpeHHee cTpoeHue 3BE3]1
Mojienb BHYTPEHHETO CTPOECHUS 3BE3/IbI. Y PaBHEHUS paBHO-
Becus 3Be3/1bl. IIponeccsl nepeHoca u3ny4eHus: BHyTpU 4 6 6
3BE3x. Jlyuncroe paBHOBecue 3BE31HBIX poTocdep. JInnuu
MOTJIONIEHUS B CIeKTpax 3BE37. CTpoeHne BHIPOKACHHBIX
3BE31] M YEPHBIE ABIPHI. DBOTIOIM 3BE3], dBosonHs CoslHIa

Tema 5. Teopusi KOCMHY€CKOT0 PATHON3IyYeHUS
Topmo3HOE u3NydeHue miaa3mMbl. MarHUTOTOPMO3HOE U3ITY-

yeHre. CHHXPOTPOHHOE M3JTyUCHHUE PEIIATUBUCTCKUX JJIEK- 4 6 6
TpoHOB. Bpems BeicBeunBanus. O0patubiii KomnTon-
b ekt

Tema 6. IIpo6eMa KOCMHYECKHX JIy4eii 8 6 6

MexaHU3MBl YCKOPEHHUS 3apsDKEHHBIX YACTHIL B aCTPOPH3H-




yeckux 00bekTax. Paguomnynscapsl U MarueTapsl. OcTaTku
CBEPXHOBBIX U IUICPUOHBL. AKTUBHBIC SIIPa TaJaKTHUK U KBa-
3aphbl

Tema 7. /KécTkoe nziryuenue Bo Beenennoit
PentrenoBckue ABOHHBIE CCTEMBI 1 MUKPOKBa3apsbl. Pemns-
TUBHUCTCKHUE JUKeThl. KocMuueckue raMma-BCIUIECKU

Tema 8. IIpoGJiemMa CoJIHEYHBIX HEHTPUHO
DKCIEPUMEHTAILHOE UCCIIEIOBAHUE COTHEYHOTO HEUTPHUHO.
Heiirpunnsie ocummisainun. CoBpeMeHHBIE MOJEIH TPEX MO-
KOJICHUM HEUTpuHO. HEUTPUHO OT CBEPXHOBBIX 3BE3N

Tema 9. IIpo6emMa TEMHOIT MaTepun: IKCIIEPUMEH-
ThI
Hocurenu TéMHON MaTepun: MacCHBHBIC acTPO(QHU3NICCKUE
KOMITaKTHBIe 00B6eKTHI Tano ["amaktukn (MACHOS) u cmabo
B3aMMOIcHCcTBYOIIHME MaccuBHbIe yacTuibl (WIMPs).)/ Co-
BPEMEHHBIH CTATYC 3KCIEPUMEHTAIBHBIX UCCIIENOBAHNUN
TEMHOI MaTepuu. | paBUTAITMOHHOE MUKPOIMH3UPOBAHUE!
skcnepumentel MACHO, EROS, OGLE

Tema 10. IIpodnema TémHON MaTepum W TEMHOM
IHEPruu:
Bo3moskHbie yacTHilbl — PenukroBsie uépHbie abipbl (PBH)
kagaunatel MCCM na pons WIMPs. Helitpanuno kak om-
THUMAJIbHBII KaHIUJAT Ha 3BaHME «4acTULa TEMHOM Mare-
pum». Monenu 38€31 u3 HeOapuoHHOM Martepun. CKanspHoe

10

I10JIE B KOCMOJIOTHUH.

HUToro

60 60

60

INPAKTUYECKASA IMOAI'OTOBKA

Tema

3agaHue HA NPAKTHYECKYIO
MOAT0TOBKY

KOJIU4Y€CTBO
4acoB

Macca, pazmep, TeMneparypa
3B€311. CnekTpanbHas Kiaccuguka-

Tema 1. BBeaenue B acTpopusuky N 6
s 3BE3]1
Pemenue 3anau
Tunsl, paccTostHYS, pa3Mepbl, Pu-

Tema 2. 'anakTuku 3UYECKHE CBOMCTBA TAJIAKTUK 6
Penrtenue 3anau
Kpurnueckas mioTHOCTH, «BO3-

Tema 3. DneMeHTbI KOCMOJIOTHH pacT» Beenennoi 6
Penrenue 3anau
YpaBHEHUsI paBHOBECHS 3BE3/IbI.

Tema 4. BuyTpeHHee cTpoeHue 3BE3] [Ipouecchl mepeHoca U3 TydeHus 6
BHYTpH 3BE31. Pemenune 3anau

Tema 5. Teopust KOCMUYECKOTO PaaNo- Bpewms BeicBeunBanus. O0paTHbIN 6

U3ITy4EHUs Komnron-a¢g¢ekr. Pemenue 3agau
OcTaTKy CBEpXHOBBIX U IIJIEPUOHBI.

Tema 6. [Ipo0Gnema kocMUYeCKHX JIydeil | AKTHBHBIC SJIpa TaJakTHK U KBa3a- 6
pbl. Pemenne 3amay

Tema 7. XKéctkoe uznyuenue Bo Bee- PenTrenoBckue qBOMHbBIE CUCTEMBI 6

JICHHOU 1 MUKPOKBa3apBbl.

Tema 8. IIpoGnema conHeyHbIx HEHTpU- | CoBpeMEeHHbIE MOJIENN TPEX MOKO-

HO JIEHUW HEUTPUHO 6




Tewma 9. [Ipobiema TEMHON MaTepHH:

Hocurenu témuoi Marepun: mac-

IKCIIEPUMEHTHI CUBHBIC acTpO(hU3HUECKHUE KOM- 6
MaKTHBIE 00BEKTHI Tallo
Tema 10. [TpoGiema TémHOM MaTepun 1 | Moaenu 3BE3/1 U3 HEOaApUOHHOK 6

TEMHOM YHEPTUM:

MaTepuu

4. Y4EBHO-METOJMUYECKOE OBECIIEYEHUE CAMOCTOSITEJIBHOM PA-

BOTbHI OBYUYAIOIIUXCSA
Tembl 1151 N3yuae- Ko- DopMbI Merto- Dop
CaMoCTOATE/Nb- | MbI€ BONPOCHI | JUYECTBO caMoCTOosA- an4yecKue MBI OT-
HOI'0 M3y4YeHMsI 4acoB TeJIbHOU pado- | olecneve- | YETHOCTH
Thbl HUSA

BBenenue B acT- 3agaun u 8 Pabota c Pexko- Koncmekr
poduzuky pas3zesnsl acTpo- JUTEpaTypoOH, MeHayeMas

¢uzukn. 3BE31- ceTeto HTEpHET, | nuTEpartypa.

HBI€ BEJINYUHBL. KOHCYJIbTallUH, Pecypcel UH-

Macca, pa3mep, pelieHye 3aaa4 TEepHET

TemIeparypa

3BE37. Criek-

TpaJibHas Kiac-

cuduKanus 3BE31,

auarpamma

I'epummnpysra —

Paccena
lanakTuku Hama I"anak- 8 Pabora c Pexo- Kouncnekr

THKa. Mex3Bé3 - JUTEPATypPOH, MeHyemast

Has cpena. Tursbl, cerbto IHTEpHET, | nUTEparypa.

paccrosHus, pas- KOHCynbTanmu, | Pecypcsr UH-

Mephl, puznye- peleHue 3aaay TEpHET

CKHE CBOMCTBa

rajJlakTHUK
DneMeHTHI Koc- Boubmoit 8 Pabota ¢ Pexko- Koncmnekr
MOJIOTHH B3prIB 1 3Tanst JUTEPATypPOH, MeHyemast

3BoJro1Mu Bee- cerbto IHTEpHET, | nUTEparypa.

JeHHo#. Mopeib KOHCYJIBTAIINH, Pecypcel UH-

«ropsiuei» Bee- pelieHne 3aaa4 TEpHET

nenHo#. Kpuru-

YyecKas IIoT-

HOCTb, «BO3pAacT»

Bcenennon
BnyTtpennee Mopnens 12 Pabora c Pexo- Koncnekr
CTpOEHHE 3BE3]T BHYTPEHHETO JTUTEPaTypOH, MeHayemMas

CTPOEHMUS 3BE3/IBI. ceTbto MHTEpHET, | NuUTEpaTypa.

VYpaBHeHUs paB- KOHCYJIbTalluH, Pecypcer Un-

HOBECHS 3BE3/IbI. pernieHne 3aaa4d TEepHET

[Ipoueccol nepe-
HOCA U3Iy4YCHUs
BHYTpPH 3BE3I.
Jlyducroe paBHO-
BECHE 3BE3THBIX
¢dorochep. Jlunuu
MOTJIOIICHHUS B
CIIEKTpax 3BE3 .
DBOIONHNS 3BE3]I,
sBoJironust CoJtH-




na

Teopust kocmuye- Topmo3zHoe 8 Pabota ¢ Pexo- Koncnekr
CKOTO pagroun3- U3ITy4YCHHE I1a3- JUTEPaTypOH, MEHyeMas
JTy4EeHUs Mbl. Maruuro- ceTbto MHTEpHET, | nuTEpaTypa.

TOPMO3HOE U3IIy- KOHCYJbTAlUH, Pecypcrl UH-

yeHue. CHHXpO- pelieHne 3aaa4d TEpPHET

TPOHHOE H3ITyye-

HUE PEeNSTUBUCT-

CKHX DJIEKTPOHOB.

Bpems BricBeun-

BaHMs1. OOpaTHBIN

Komnron-apdexr
IIpob6mema xoc- MexaHn3MBI 8 Pabota ¢ Pexo- Koncnekr
MHYECKHX JIy4el | yCKOpEHHsI 3apsi- JIUTEPATYPOH, MEHayeMast

JKEHHBIX YacTHII B ceTbto MHTEpHET, | nuTEpaTypa.

acTpoU3NIECKUX KOHCYJbTalUH, Pecypcrl UH-

o0Obexrax. Panno- pelieHne 3aaa4d TEpPHET

MyJIbCaphbl U Mar-

HeTtapsl. OcTaTku

CBEPXHOBBIX H

MJIEPUOHBI. AK-

TUBHBIE /pa ra-

JIAKTHK W KBa3aphl
Kéctroe nzmyue- Pentrenos- 8 Pabora c Pexo- Koncnekr
Hue Bo Bceenen- CKHUE JIBOMHBIE JINTEPATypoil, MEHyeMast
HOU CUCTEMBI I MUK- ceTblo MHTEpHET, | NuTEpaTypa.

poxBazapsl. Pens- KOHCYJbTaIlUH, Pecypcrl Un-

THUBUCTCKUE JIXKe- pelieHye 3aaa4 TEepHET

Th1. KocMuueckue

raMMa-BCIUIECKH
IIpobnema comn- Okcnepu- 8 Pabota c Pexo- Koncnekr
HEYHBIX HEUTPUHO | MEHTAJIbHOE UC- JIUTEpaTypoil, MEHIyeMast

CJIeIOBaHME COJI- ceTblo MHTEpHET, | NUTEpaTypa.

HEYHOr0 HEUTpuU- KOHCYJbTaIlUH, Pecypcrl Un-

Ho. HelitpuHHbIE pelienue 3anay TEPHET

ocummgimu. Co-

BPEMEHHBIE MO-

JIeNd TPEX MOKO-

JIEHUH HEUTPHUHO
IIpoGnema Tém- Hocurenu 10 Pabora c Pexo- Kouncnexr
HOW MaTepuu: TEMHOW MaTepuu: JTUTEPATypOH, MeHayeMas
9KCIIEPUMEHTBI MacCHBHBIE acT- ceTpio MHTEpHET, | NUTEpaTypa.

podusndeckne KOHCYJIbTAIUH, Pecypcel UH-

KOMITaKTHBIE 00b- pelieHue 3aaa4 TEpHET

eKThI rajo I'anak-
ik (MACHOs)
1 cJ1abo B3auMo-
JIEUCTBYIOLIUE
MacCHUBHBIC Ya-
ctuusl (WIMPs).
CoBpeMeHHbII
CTaTyC dKCIepH-
MEHTAJIBHBIX HC-
clIeJOBaHHUI TEM-
HOW MaTepuu.
I'paBuTanronHoe
MUKPOJIUH3UPO-




BaHUE: KCIICPH-
mentsl MACHO,
EROS, OGLE

[Tpobnema TéM-
HOW MaTepuu:
TEOPUU U TEMHOU
SHEPTUU

Bo3MoxHbIe
YacCTHULbI — KaH-
munatsl MCCM
Ha poab WIMPs.
HelitpanuHo kak
ONTUMAJIbHBIN
KaHAWUJAT Ha 3Ba-
HUE «4acTUIa
TEMHOU MaTe-
pun». Moaenu
3BE3]1 U3 HEOApH-

10

OHHOW MaTepuu

Pabora c
JIUTEPATYPOH,
cetbto HTEpHET,
KOHCYJbTAIINH,
pelieHue 3a1a4

MeHIyeMas

JaUTEpaTypA.

Pecypcel UH-
TEepHET

Pexko-

Koncmoexr

Hroro

88

5. ®OHJ] OLIEHOYHBIX CPEJICTB JIJIsI TIPOBEJEHUS TEKYIIEN U ITPO-
MEXYTOYHOM ATTECTAIIUH IO JUCIUIIJIMHE
5.1. IlepeyeHb KOMIETEHIUI ¢ YKa3aHHEM 3TanoB uxX (JOpMUPOBAHUS B IIpolecce
0CBOEHHUs1 00pa30BaTeJIbHON MPOrpaMMbl

KOHIIHaHMeHOBaHHGKOMHeTeHHHH

Oransl GopMHUpPOBaAHUS

HIIK-2. CnocobGeH OCBOUTH COBpPEMEHHBIE
KOHLICTIIINY, TEOPHH, 3aKOHBI M METOJBI B
obOnactu (pu3MKM, MaTeMaTUKU U UHPOpMa-
TUKHU, OBJIJIETh OCHOBHBIMH METOAAMHU pe-
HIeHUs 33134, cHOPMyTUPOBAHHBIMH B pam-
Kax JIaHHBIX MpeIMETHhIX oOiacTeil, u mpu-
MEHHTh MX B TPO(ECCHOHATBHON HEATEeTh-

HOCTH.

1. PabGora Ha y4eOHBIX 3aHATHIX
2. CamocTosTrenbHas pabora

5.2. Onucanue nokasareJjiel 1 KpUTEPHEB OLCHUBAHUS KOMIICTEHIMI HA Pa3/IMYHbIX
jranax ux (popMHpoOBaHUs, ONMCAHME IIKAJ OLCHHBAHUS

Oune- YpoBeHb Ortan dop- Onwucanue noka- Kpu- [ka
HUBaeMble | c(HOPMHUPOBAH- MHPOBAHUSA 3aTesen Tepun J1a one-
KOoMIIe- HOCTH OIICHMBA- | HUBAHUS
TEHITUU HUS
JIIK-2 [Toporosslii 1. PaGora 3HaTHL COBpe- | mocelie- IIxama
Ha  y4eOHBIX | MEHHBIC KOHIICTIIIUH, | HUE, 3a]1a- | OI[CHH-
3aHSTHSIX TEOpUHU, 3aKOHBI U | UM, Kyp- BaHUs
2.  Camo- | MeTOasl B 00JacTH | coBas pa- | 3a7ad
CTOsATEIbHAs ¢usuku, marematuku | 6ota, ma- | [lkama
paborta 1 UH)OpPMATHKH. OopaTop- | OIEHU-
YMeTs  mpume- | Hble pabo- | BaHUA
HSTH OCHOBHBIE Me€- | THI, 1O- Kypco-
TOJIbI pEIICHUS 3a/1a4, | MAIIIHSS BOI1 pa-
chopmynupoBaHHBI- | paboTa 00THI
MU B paMKax (U3HKH, [Mkana
MaTeMaTUKd U HUH- OLICHU-
(dbopmaTukH. BaHUs
nabopa-
TOPHBIX
pabor




[Ixana
OLICHU-
BaHUs
JIOMaIil-
HUX pa-
oot
[IponBunyTHII 1. Pabora 3HaTh COBpe- | mocenuie- [Mkana
Ha  y4eOHBIX | MCHHbIC KOHUENIUH, | HUE, 3a]a- | OLICHU-
3aHSTHSIX TEOpUHU, 3aKOHBI U | 9, Kyp- BaHUs
2. Camo- | MeTonpl B 00JacTH | coBas pa- | 3aj1ad
CTOSTCIbHAS ¢usuku, marematuku | 6ota, ma- | [llkana
paborta 1 UHOOPMATUKH. OopaTop- | OlEHHU-
YMeTs  mpuMme- | Hble pabo- | BaHUSA
HSTh OCHOBHBIE Me- | ThI, J10- Kypco-
TOJIBI PEIICHHUS 3a/1a4, | MAIITHSS BOI1 pa-
chopMyIUpOBaHHBI- | paboTa, 00THI
MU B pamKax ¢usuky, | mpaktude- | [llkama
MaTeMaTUKH U WH- | CKas MOJ- | OLIEHHU-
(dhopMaTukH. TrOTOBKA BaHUs
Bnagets ocHOB- nabopa-
HBIMH METOJIaMU pe- TOPHBIX
IICHUS 3a11a4, cop- pabor
MYJINPOBAHHBIMU B [Mkana
pamkax (Qpu3uKu, Ma- OIICHU-
TEMaTUKH U HHPOP- BaHUs
MaTHKH, U IPUMe- JIOMalll-
HUTH UX B Ipodeccu- HUX pa-
OHAIILHOM JIesTENb- 60T
HOCTH. [IIxana
OLIEHU-
BaHUs
MPaKTH-
YECKOH
HOJTro-
TOBKHU
IIIkajia 1 KpUTEPHUN OLIEHUBAHMS pPellleHus 32124 (MIPAKTHYECKUX 3aHATHIN)
YpoBHM oOueHuBa- Kpurepun oueHnBanus Bbanabl
HUS
Buicoxuti( omnuuno) Ecmu crynent permmn 81-100% oT Bcex 3amadq 8-10
Onmumanvusiii( xo- Ecmm crynent pemmn 61-80% ot Beex 3amau 5-7
pouio)
Yooenemeopumens- Ecau crynent pemnn 41-60% ot Beex 3amau 2-4
Hbll
Heyooenemsopu- Ecmu crynent pemnn 0-40% ot Becex 3amad 0-1
MenbHbl

IlIkaja u KpuTepuM OLeHUBAHUS JOMalIHel padoThI

YpoBHHM OLCHUBA- \

Kputepun onenuBanus

basbl |
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HHUSA
Buvicoxuui( omauuno) Ecau crynent Boimosaui 71-90% ot Bcex ToManiHux 8-10
pabor
Onmumanvusiii( xo- Ecau crynent Boimosaui 51-70% oT Bcex TOMalIHuxX S-7
pouio) pabor
Yooenemeopumenw- Ecau crynent Boimosami 31-50% oT Bcex ToManiHux 2-4
HbLU pabort
Heyooenemsopu- Ecaun crynent Bemonnun 0-30% ot Bcex TOManIHUX 0-1
MenbHblU pabor

Ika/ja oueHMBAHUS NPAKTHYECKOMN MOATOTOBKH

Kpurtepuu onenuBanus Bauiasl
BBICOKAsI aKTUBHOCTh HA MPAKTUYCCKOW IMOATOTOBKE, BBITIOJHWII BCIO JIAOOpaTop-
HYIO paboTy B MOJHOM O0BbEME; B OTUETE MPABUIBLHO U aKKYpaTHO BBIMOJIHUI BCE 8-10

3aIucH, TaOJIMIIBI, PUCYHKH, YEPTEIKH, TpaduKu

CpCaHsiasad aKTUBHOCTb Ha HpaKTquCKOﬁ IOArOTOBKE, OBLIU BBIIOJHEHBI Tpe6OBaHI/IH

K OIIEHKE «OTJIMYHO», HO 00YYarOIIMICsl JOMYCTHII HETOYHOCTHU >/
HU3Kas aKTUBHOCTh Ha PAKTUYECKOM MOArOTOBKE, B X0O/1€ IIPOBEACHUS OIBITA U 2.4
n3MepeHuil ObUIM AONYIIEHbI OIHUOKH.

pe3yabTaThl pabOThl HE MO3BOJIAIOT CAETIAaTh IPABUIbHBIX BBIBOJOB MM paboTa co- 0-1

BCCM HC BBIIIOJIHCHA

5.3. TunoBble KOHTPOJIbHBIE 32/1aHUS WJIM HHbIE MATEPHAJIbl, HE00X0AUMbIe 1JIsl
OLICHKH 3HAHMH, yMeHMIi, HABBIKOB U (WJIH) ONBITA JeATEIbHOCTH, XaPAKTEPHU3YIOLIUX
3Tanbl (POPMHPOBAHNUS KOMIIETEHIUI B Mpolecce 0CBOeHHs 00pa30BaTeIbHOIl POrpaMMbl

IIpumepsl 1OMAIIHUX 32 aHUT

1. B yctee benomopcko-banrtuiickoro kaHana Beicota CeBepHOro Moioca Mupa Haj ropu-
30HTOM cocTaBigeT 64°33’. Ha xakoil BeicoTe ObiBaeT TaM CouiHIle B OJAEHb 22 ekadpsi?

2. Hackosbko B yrioBoit Mepe 3emuis 3a CyTku obronser Mapc, eciu cmotpets ¢ ConHia?
Cunepuueckre nepuoabl 0OpalleHus 3TUX IJIAHET COOTBETCTBEHHO paBHbI 365.25 u 687 cyTkam.

3. Kak mokasanu u3MepeHusi, CKOpocTh BeTpa BOJIM3M MOBEpXHOCTU Benepsl nocturaer
3 M/c. Kakoit ckopocTr BeTpa Ha 3eMJjie COOTBETCTBYET 3Ta CKOPOCTh ISl OKa3aHUs OJMHAKOBO-
ro nuHamuueckoro aasnenus? Ha Benepe 7= 750 K, pym, = 100 aTm.

4. Kakas u3 aByX 3BE3] sipue HA 36MHOM HeOe: 3Be3/1a 2-01 3BE3THON BETUUYMHBI UK 3BE3/1a
C abCOMOTHOM 3B&3/1HOI BeamuuHOM -5, Haxosmascs Ha paccTosHuu 100 ne ot 3emn?

5. Onenure abCONIOTHYIO 3BE3IHYIO BEIMYMHY CBEPXHOBOMW, BCIBbIXHYBIIEH B 1987 r. B
Bonbmom MaremnanoBom O6iake, paccTosiHUE IO KOTOPOM okoso 55 knk. B makcumyme Giec-
ka SN 1987 umena BUIEMYIO 3BE3HYIO BETMYUHY 0Koj0 3.

6. Kak u3MeHHTCS MPOJOIDKUTENBHOCT rojia Ha 3emiie, korga ConHile npeBpaTtuTcs B Oe-
JIBIA KapJIUK C Maccoi, coctarisitonieit 60 % coBpemennoi maccel CosHia?

7. AcTtpoHOMHYECKHE HAOIOJEHHS MOKa3bIBAIOT, YTO Ha IUlaHeTe BeHepa momHast oGnauy-
HOCTb, TAK YTO (CKUTEIU BeHephl» JHUIIEHbl BO3MOKHOCTM HaONI0aTh HEOECHBIE CBETHIIA.
OnumuTre, KaKUM METOJIOM «OKUTeN BeHephl» MOTH Obl TOYHO U3MEPUTDH UIMHY CBOUX CYTOK.

8. TyHrycckuii METEOpPHUT yAapuics o 3eMito Ha mupoTe 60°, U BCS €ro sHeprusi oopaTu-
Jach B TEIUIO, TaK 4TO OH ucmapwics. [Ipuaumas, uro Bec mereoputa 6611 10000 T 1 ero cko-
pocTh cocraBisiaa 50 KM/C, MOJCUNTATh, KAaKOE MpeAEIbHOE BIUSHHUE 3TOT yAap MOT OKa3aTh Ha
nepuoJ ooparieHus: 3eMid BOKpYT €€ ocu. MOKHO Ji 0OHapyKUTh 3TO U3MEHEHHUE BpAIlEHUs
COBPEMEHHBIMHU YacaMu?

11




9. Ilo xaKkoil TpaeKTOPUU JIOJHKEH JIETETh COBPEMEHHBIN caMOJNET Ui TOTO, YTOOBI MOKHO
ObUIO BOCIIPOM3BECTH HEBECOMOCTh? Kak 10JIr0 MOKHO BOCIIPOM3BOIUTH HEBECOMOCTh?

10. Kocmuueckuit kopabnp jgetut ot 3emim K Mapcey. [lonoBuHa MOBEpXHOCTH KO-
paluist 3auepHeHa M MOJIHOCTHIO Morjouaer n3nydenue ot CoiHua, Apyras IOJI0BUHA — ITOJIUPO-
BaHHasl, METAJUTMYECKAs, MMOJHOCTBIO OTpaxaromas uznydenue or Comnnna. M3yunts, kak Oynet
BJIMSATH CBETOBOE JABJICHHE HA MOCTYNATENbHOE U BpallaTelbHOE JBMKEeHUE Kopals. Konnye-
CTBEHHO OIICHUTH BeNMUMHY 3 deKTa it Kopadis-mapa BecoM B 5 T 1 guamerpom 300 cm.

11. Kakoli MUHMMaJIBHBIN YIII0BOM pa3Mep 3Be3]1bl MOXKHO U3MEPHUTH JIFOOUTEIbCKUM
TEJIECKOIIOM ¢ uameTpoM oobekTuBa 10 cM, ecinu cocen He TonuT 6aH? Ecnu tomut? MoxHO
BBIOpATh JTIO0YIO 3BE3/1Y, C KOTOPOW OyAeT yaoOHO paboTarh (SIpKyr M YAOOHO pacroJIOKeH-
HYIO).

12. Bynem cuntaTh, YTO CBEPXMACCUBHBIEC YEPHBIE ABIPHI B LIEHTPAaX aKTUBHBIX rajlak-
TUK CYLLIECTBYIOT B pPEKHME CTAllMOHAPHOW aKKpELUH, KOTJa CUjla MPUTSHKEHUs, JeHCTBYIOLIas
Ha IJa3My OKOJIO YEPHOM JbIpbl, YpaBHOBEIIMBAECTCS AABJICHUEM M3JIy4€HUsS 3TOM camMoil miias-
MBI (3AAMHITOHOBCKUN pexuM). (a) st 4€pHOI 1bIpbl Macchl HAUTU COOTBETCTBYIOILYIO CBETH-
MOCTh (3IMHITOHOBCKYIO CBETHMOCTB), CUMTas, YTO CBETOBOE JaBJI€HHUE O0YCIOBICHO TOMCO-
HOBCKHMM HEPEISITUBUCTCKUM paccesHueM (OTOHOB Ha 3JekTpoHax. (0) B mpeamonoxeHuun o
paBHOPACHPEEICHUH TNIOTHOCTU SHEPIMU MEXAYy MarHUTHBIM IOJIEM M M3JIyY€HUEM OLEHHUTb
MarHUTHOE T10JIe BOJU3U YEPHOU JBIPHI.

13. B mogenu nByxcraguitHOro B3pbiBa CBEpxHOBOH Il THIa ONEHMTH MPOMEXKYTOK
BPEMEHM MEXAY ABYMsI HEUTpUHHBIMU curHanamu. CpaBHUTH ¢ HaOmoneHussmMu SN1987A. Vka-
3aHUE: BOCHOJIB30BATHCSA (POPMYIIOH Ul MOTEPh SHEPIMM Ha IPABUTALMOHHOE U3JIy4CHHE, U3Y-
4yuB €€ KaueCcTBEeHHBbIN BbIBOA B [Ipmiioxxennn A.4 k kaure [loctHoBa u 3acosa.

14. OrpaHu4uTh CBEpXy CEUEHUE HEHUTPUHO-HEUTPUHHOIO B3aUMOJEHCTBUS IIPU CO-
OTBETCTBYIOLIMX SHEPTUSX Ha OCHOBE TOro (hakTa, 4yTo HelTpruHO OT SN1987A He paccesunch Ha
PENNKTOBBIX HEUTPHUHO. CpaBHUTH ¢ ceueHneM CTaHAapTHOW MOJEIH.

15. OrpaHu4uTh CBEPXY 3apsi HEUTPUHO U3 MPOJOIKUTEIBHOCTH BTOPOTO HEHTPUH-
Horo curHana or SNI1987A, cuurast cnpaBelIMBOM KaHOHMYECKYI0 MOJENb KOJUIAca B YacTH
BPEMEHHM U3JIy4€HUsI OCHOBHOTO HEUTpUHHOTO curHana. CpaBHUTH C APYTUMHU OTPaHUUYEHUSIMU.

16. OnpenenuTs MUHUMAJIBHBIN pa3Mep NmpeaMera, KOTOPhIH MOXHO ellé pa3anuuTh
Ha poTorpaduu, cieTaHHON CO CIyTHUKA, JieTsauiero Ha Boicore 300 kM.
17. ITo xakoil TpaeKTOpUH MOJETUT MyJIs, BHINYILIEHHAs U3 CIIyTHUKA BHepén (Hazan,

B CTOPOHY)?
IIpumeps! 3aJaHNH 10 NPAKTHYECKOH NMOATOTOBKE

1. Kak u3MeHUTh HampaBlieHue MosiéTa cryTHuka Ha 2?7 Bec ciytauka 100 kr, paauyc op-
outel 400 kM. ONUIIUTE MPUHIIUITUAIEHO BO3MOXXHBIE CIIOCOOBI, C MIOMOIMIBI0 KOTOPBIX
MOHO OCYILIECTBUTH 3TOT MaHEBD.

2. Korma 3eMiist IBHDKETCS TIO CBOCH SJUIMIITHYECKONW OpOUTE, CKOPOCTh €€ BCE BPEMS BO3-
pactaeT unu yObiBaeT. BO3MOXXHO M M3MEPUTH COOTBETCTBYIOIIEE YCKOPEHUE MpPU MOMOIIU
YPOBHSI C )KUJKOCTBIO?

3. [oxcunraiite, Ha CKOJBKO M3MEHUTCS TemrmepaTypa 3emiu, ecid Ha He€ ymanét JlyHa.
ITpunATh TennoéMkocTs JIyHbl 1 3eMiau paBHOU 1 KaJ'I/CMZ'Fpa)I.

IIpumeps! BApMAHTOB peleHus 3a1a4 (MPAKTHYECKUX 3aaHUI)
Bapuanr 1

1. ITonsTuem MeraranakTuka B acTpopusrke 0003HaUaACTCS:

a) M3yudaemas actpodusukoit yacts BeeneHHoi.

b) CoBokymHOCTH OMMKANIIIMX CKOIUIEHUH ralakTHK.

¢) OxpecTHOCTH Harel ["anakTuku.

d) ComHIle U OKpYIKArOIIKE €ro 3BE3/IbI.

e) COBOKYIHOCTH OJIMKAWUIIHMX TaTaKTHK.
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2. JIns mynbcapoB XapakTepHO:

a) Bbicokast HanpaBJIEHHOCTD TIOTOKA M3JTyYCHUSL.

b) MemienHas nepeMEHHOCTb U3JTy4CHUSI.

€) OTcyTCTBUE PaIHOU3ITYUCHHUS.

d) OcHOBHOW MEXaHU3M H3Ty4YCHUS-TEIIOBOM.

e) CrairoHapHOCTh OJIecKa.

3. Haubonee pacrpocTpanéHHbIE TPUEMHHUKHI U3ITyYEHHSI B COBPEMEHHOM acTpo(H3HKeE:

a) Slueiiku I'omest.

b) ®orosmynbcun.

C) POTOYMHOKHUTEIH PA3HBIX CUCTEM.

d) DnekTpoHHBIE KAMEPHI.

e) TepMOdIIEMECHTHI.

f) Bonomerpsr.

4. CBETUMOCTH 3BE3]1 CBA3aHBI C MX a0COJTIOTHBIMH 3BE3IHBIMH BETMYMHAMU (HOPMYIION:

a) 2.51g(L1/L2) = —(M2 — My).

b) |g(|_1/|_2) = 25(M2 - Ml)

c) lg(Li/Ly) = 0.4(Mz — My).

d) L1/L2 = —04(M2 — Ml)

e) lg(Li/Ly) = -0.4(M2 — My).

f) 04|g(|_1/|_2) = (M2 - Ml)

5. IN'oguuneIii mapamiakc

@) CIY)KUT JUIs ONIPEACIICHHUS PACCTOSHHIMA 10 ONMKaNIINX 3BE3T.

b) cayxwut s onpeneieHuss pacCTOSIHUM 10 TUIAHET.

C) 1a€T BO3MOXKHOCTH ONPEICIIATh PACCTOSIHUSI BO BeeneHHOI.

d) cnyXuT 10Ka3aTeIHCTBOM KOHEYHOCTH CKOPOCTH CBETA.

€) 3TO paccTosIHUE, KOTOPOe 3eMIIsl IPOXOIUT 3a IO

6. V 3Be3bI onpeeNTiia ToAnYHbIH apayurakc. Ol coctaBun 0.5”. PaccrosiHue 10 3BE3/IbI
paBHO

a) 0.5 k.

b) 2 nk.

C) 4 nk.

d) 3.26 ok.

€) OIpeae/uTh HEBO3MOKHO.

7. Brieck 3Be3/1bl 6-if 3BE3/THON BEIMYMHBI 110 CPABHEHHUIO ¢ 0J€CKOM 3Be3/1bl 1-if 3BE31HOM
BEJIMYMHBIL:

a) B 100 pa3 Gounbe.

b) B 100 pa3 meHbIIe.

C) B 5 pa3 Gosblie.

d) B 5 pa3 meHblIIe.

€) CpaBHUTH HEBO3MOXKHO.

8. Tperunii yrouHEHHBII 3aK0H Keriepa mo3BosieT OnpeaesuTh IS 3BE3/IbI €€

a) maccy.

b) pamuyc.

C) CBETUMOCTb.

d) mIoTHOCTS.

€) paccTosiHue.

9. TemmepaTypa 3BE3/] C OIMHAKOBBIM PAINyCOM OTJIMYaeTCs B 2 pa3a. OTHOIICHHUH UX CBE-
THUMOCTEN PaBHO

a) 0.5.

b) 4.

c) 16.

d) 0.04.
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e) 625.

10. JlaBJieHHE U TEMIIEpaTypa B IIEHTPE 3BE3/IbI OMPEIEIIACTCS MPEKIE BCETO
a) CBETUMOCTBIO.

b) remneparypoii atmochepsi.

C) MacCOM.

d) paguycom.

€) XHUMHUYECKHUM COCTaBOM.

Bapmuanr 2

1. [IpaBuiBHO yKa3aHbI cieayroIue oomue xapakrepucTiuky CoHIa:

a) Paxuyc paBen 6960000 kM.

b) Cpenumii nepuon Bpamienus = 25 CyTok.

¢) Pagnyc = 696000 kM.

d) Cpennwuii nepuo BpaiieHus: = 27 CyTOK.

e) Macca = 2:10% .

2. JInst miaHeTapHBIX TYMaHHOCTEH XapaKTEepHO:

a) Iopsaka 0.1 macc ConHua.

b) dnyopecuieHTHOE U3TydCHUE B JTMHUSAX, B TOM YHCIIC 3aIPEIIEHHBIX.

¢) Ouennb OosbIIIast Macca.

d) Tuametp mopsaka AeCATKOB Iacek.

e) CrekTp HOTJIONMICHHS.

3. Hnsa nuddy3HbIX TYMaHHOCTEH XapaKTepHO:

a) Bo30yxaeHue cBeYeHUs CBETOM OJIMIKANIINX 3BE3].

b) Macca nopsinka 0.01 conHe4HOH.

C) Macca BemecTBa 10 COTCH COJTHEYHBIX Macc.

d) OrcyTcTBHE B CMIEKTPE IMUCCHOHHBIX JIHHUH.

e) Bo30yxaeHre CBeUEHUS SIIEPHBIMH PEAKITHSIMHU.

4. KocMOJIOTHYECKOE PacIIUpEHUE — 3TO SBIICHHE:

a) IIpenckazannoe A. DitamreiiHom B 1917 roxy.

b) IMpenckazannoe A.A. ®puamanom B 1925 roxy.

C) Bnusromee Ha TeMIiepaTypHBINA PEXKUM 3EMITH.

d) TIposBistoreecs Ha JFOOBIX MPOCTPAHCTBEHHBIX MAaCIITa0ax.

e) Otkpeitoe A. CaHIUIKEM BO BTOPOit mostoBrHe 20 BeKa.

f) Otkpseitoe D. Xad6mom u [I. Crnaiipepom B Hauane 20 Beka.

5. PeructpupyeMoMy CHHXPOTPOHHOMY H3JTy4EHHIO MYJbCAPOB CBONCTBEHHBI:

a) OtcyTcTBUE MOJIIPU3AIIHH.

b) duckperHOCTH CHIEKTpA.

C) TToCTOSIHCTBO HHTEHCUBHOCTH.

d) BcenamnpaBieHHOCTb.

e) IIpocTpaHCTBEHHAS HATIPABICHHOCTb.

f) Beicokas momspu3ariusi.

6. Kakoe HanboJbIiiee pacCTOsSTHUE YIAETCS ONPEACITUTD C IIOMOIIBIO TOJUYHOTO Mapaliak-
ca ipu Habmro1eHnn ¢ 3emtn?

a) 10 nk.

b) 50 mk.

¢) 100 nk.

d) 100000 mk.

€) HeT OrpaHUyYCHHN.

7. AGcoimroTHas 3BE31HAST BETUYMHA 3BE3/bI PaBHA BUIUMOMW 3BE3THON BEIMYHHE, €CIIN
3Be3/1a HAXOUTCSI Ha PACCTOSTHUH

a) 1 mk.

b) 2 nk.
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¢) 10 mk.

d) 100 nx.

e) 10 cB. mer.

8. Otyinure BUIIOB CIIEKTPOB 3BE3]1 ONPEICIISET B IEPBYIO OYEPEIh PA3IUINEM UX
a) BO3pacTOB.

b) remmneparyp.

C) CBETUMOCTEH.

d) xuMuUeckoro cocrasa.

€) paauycos.

9. HMuarpamma ['eprimmpyHra — Peccerna BeIpaxaeT 3aBUCUMOCTb MEXTY
@) Maccoii U CIIEKTPAIbHBIM KJIACCOM 3BE3/IBI.

b) cBeTuMOCTBIO M TeMIIEPATYPOIi.

C) CIIEKTPAIbHBIM KJIACCOM M XMMHUYECKUM COCTABOM.
d) maccoit u paguycom.

€) CIEeKTPaIbHBIM KJIACCOM M PaIyCOM.

10. KpacHble TuranThbl — 3T0 3BE3/bI

a) MaJIbIX CBETUMOCTEM U BBICOKHX TEMITEPATYD.

b) BosbIux CBETUMOCTEH M BBICOKHX TEMIIEPATYD.

C) MaJIbIX pajnycoB U OOJIBIINX CBETUMOCTEH.

d) MaibIX CBETUMOCTEH U HU3KHX TEMIIEPATYP.

) GOJBIINX CBETUMOCTEN W HU3KHMX TEMIIEPATYD.

Bapuant3

1. Tlpu HaOMIOICHUU BUHO, YTO BCE 3BE3/IBI OAHUMAIOTCS BCE BhIlie U Bhie. Habmoma-
TENIb CMOTPHT. ..

a) Ha ceBep;

b) na 1or;

C) Ha 3amafm;

d) Ha BoCTOK.

2. Bo Bpewms styHHOTO0 3aT™MeHHs okpbiTHE FOmutepa JIyHO MPOUCXOAUT. . .

a) B MPOTHUBOCTOSTHHH;

b) B coenmunenuw;

C) B BOCTOYHOH KBaJIpaType;

d) B 3amagHOU KBagparype;

3. Benblit kapauk Kak OTIEIBHOE TEJIO HAXOIUTCS B PABHOBECHUH, T.€. HE pa3pylIaeT v He
KoJIarncupyer. 31o 00yCIoBICHO. ..

a) KyJOHOBCKMMH CHJIAMU B HOHHOM PEIIETKE;

b) paBeHCTBOM CHJI TpaBUTAIMH U AaBJICHHS BELIECTBA B [ICHTPE 3BE3/IbI;

C) PaBEHCTBOM CHJI TPaBHUTAIIMH U TA30BOTO JBHKCHHS,

d) paBeHCTBOM CHJI FPaBUTALMK U JABJICHHH BBIPOXKICHHOTO YJICKTPOHHOTO Ta3a.

4. Camble pacripoCTpaHEHHBIC B KOCMOCE XUMUYECKHUE FIEMEHTBI — 3TO. ..

a) BOJOPO[ H TEJIHH,;

b) Bomoposa u kuciopos;

C) KHCJIOpPOJ H a30T;

d) asor u yriepog.

5. IlokpeiTHe Kakux 3BE31 JIyHON NPUHIMIINAIBHO BO3MOXKHO?

a) 3ybeH 316 AKpad;

b) & Kura;

€) a Ctpenblia,;

d) u Crpenbia.

6. Kakue u3 ciemyromux rpynn o0beKToB Karaiora Mecche HaXoJsITCsl B OJJHOM CO3BE3-
oun?
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a) M 65, M 66, M 95;

b) M 105, M 106, M 100;

c) M8, M 17, M 20;

d) M 36, M 37, M 38.

7. B xaxoM u3 BapuaHTOB OOBEKTHI BEPHO YIIOPSAJOUYCHBI 110 BO3PACTAHUIO YIIIOBBIX pa3Me-
poB?

a) Tymannocts Omera, Tymannocts Opuona, KpaboBuaHas TyMaHHOCTb, TyMaHHOCTh AH-
JIPOMEJIBL;

b) KpaboBuanas rymanHocts, Tymannocts Opuona, TymanHocts Omera, TymanHOCTh AH-
JPOMEJIBL;

¢) Tymannocts Augpomensl, TymanHocts Omera, Tymannocts Opuona, KpabosuaHas Ty-
MaHHOCTb;

d) KpaboBugnas tymanHocth, TymanHocTs Omera, Tymannocts Opuona, TymanHOCTh AH-
JIPOME[IBL.

8. B xaxoM u3 BapuaHTOB OOBEKTHI BEPHO YIOPSIOUYCHBI 110 YOBIBAHHUIO TMHEHHBIX pa3Me-
poB?

a) M 11, M 57, M 54, M 58;

b) M 11, M 54, M 57, M 58;

c) M58, M 54, M54, M 11;

d) M58, M 54, M 11, M 57.

9. BribepuTe npaBUIIbHBIC IEMOYKY TPAHUYALINX CO3BE3INH.

a) Tener — Opuon — Enunopor — Bosbmioi [Téc — Kopma — ITapyca;

b) MaBnun — Okrant — Xameneon — Myxa — FOxwusrit Kpect — Kenrtsap;

) Bosuuuwnii — Ilepceit — Peiob1 — Ilerac — Smepuria — Ledei;

d) Maunsrit Jles — JleB — Pak — Equnopor — bonbmioii [1éc — 3asi.

10. B kakux n3 3TUX CO3BE3AUN HAXOIATCS TOUKH IEPECEUEHUS DKIUNTUKY U IIJI0C-
KocTH ["anakTuxu?

a) Becsr;

b) Crpener;

¢) Kur;

d) Tenem.

Bapuant4

1. Vkaxure BepHble HAOOPBI YTBEP)KICHHUH O CO3BE3MSIX.

a) Crperner: spuaiimas 38e31a — PykOar, 6osiee TpEX 3BE3/1 UMEIOT BUIMMYIO 3BE3THYIO Be-
mmauny Menbine 3", TyMaHHOCTB JlaryHa HaXoauTCs B TIpeIeax CO3BE3IUs.

b) IMapyca: spuaiitas 3Be3/1a — y, TpaHUYHT € co3Be3aueM Kommaca, co3Be3ine 4aCTUIHO
BUJIHO Ha mmpoTe +30°.

C) JleGenn: 3Be3/1a y — BTOpAs 1O SIPKOCTH, B MPeeiaX CO3BE3/Msl HAXOAUTCS TYMAHHOCTh
CeBepHast AMepuKa, CO3B€3/1M€ TPAaHUUUT C CO3BE3AUEM SIepuIbl.

d) Kur: 3Be31a f — Haubosee sipkasi, rpaHUIUT ¢ co3Be3areM FOxHol PriObl, 3Be31a Mupa
IIPUHAJUIEKUT TaHHOMY CO3BE3/IHUIO.

2. Kakue n3 yka3zaHHBIX CO3BE3/IHI OJTHOBPEMEHHO MEPECEKAOT M SKBATOP, M IKJIUIITHKA?

a) Becsr;

b) lesa;

¢) Bomomneit;

d) Jles.

3. B xakoM 13 BapraHTOB CO3BE3/HsI YIIOPSI0UYCHBI 10 YOBIBAHHIO IIOLIAN?

a) Bomouneii, 'mapa, Opén, CKopIHoH.

b) Bononeii, Cxopnron, Opén, ['mapa.

¢) 'mapa, Bomoneii, Opén, CKOpITHOH.

d) T'unpa, Cxoprimon, Bomoneit, Opénn.
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4. KaxkoB IPUMEPHO pa3Mep Halllel rajJakTUKu?
a) 10 cBETOBBIX JIET;

b) 1000 cBeTOBBIX €T,

¢) 100000 cBeTOBBIX JIET;

d) 1000000 cBeTOBBIX J€T.
5. B kakoii yacti CoJtHI[a IPOUCXOIAT SAEPHBIE PEAKLIUH, IBIISIOIINECS HCTOUHHMKOM SHEP-

TUU €0 U3JIy4eHHs?

a) Ha moBepXHOCTH.

b) B uenTpanbHOii yacTy.

C) B conneuHoii KopoHe.

d) B KOHBEKTHBHO¥1 30HE.

6. CBeTUMOCTD 3BE3Ibl 3aBUCHT IJIaBHBIM 00pa3oM OT €€

a) Macchl;

b) uBera;

C) TemIeparypsl;

d) paccrosaus 1o ConHia.

7. Tpu OCHOBHBIX IPU3HAKA, 00BEAUHSIONINE TUIAHETHI-THTaHTHI:
a) OoJIbIIINE pa3Mephl, HATMYKME TBEPION TTOBEPXHOCTH, HATMYUE CITYTHUKOB,;
b) Gonbre pa3Mepsl, HaUYKE KOJIELl, HAJTMYUE CITyTHUKOB,

C) HalIM4Ke KoJell, pa3pekeHHas arMmocepa, HATHIUE CIyTHUKOB,;
d) Oosbirie pasmMepsl, pa3pekeHHas aTMoc(epa, HaTMIUe CITyTHUKOB.
8. INousTre «HebecHas chepa» mpeanoaaraet, uTo €€ paanyc:

a) paseH 1 a.e.;

b) mpou3BONIBHBIN OECKOHEUHO MAJIbIi;

C) paBeH 1 Mm;

d) mpou3BoJIbHBIH OECKOHEYHO OOJIBIIION;

e) He 6osbiie paanyca ConHIa.

9. Eciu 0IHO CBETHIJIO HMEET JIBa pa3HbIX allbMyKaHTapara, TO:

@) OHO SIBJISICTCS HE3aXO/ISAIIHM;

b) HaxomuTCsA B TOUKE KYJIbMHHAIUH;

C) HabiromaeTCs AByMs Pa3IMYHBIME HaOJII0qaTeNsIMH,;

d) mepecekaeT MaTeMaTHYECKHI TOPU3OHT;

) ero ckioHeHue paBHo 0°.

10. CoJTHEYHO-TTYHHAs TPELECCHs TIPUBOIMT K:

a) M3MEHCHUIO MOJIOKESHHUS MJIOCKOCTEeH HEOSCHBIX Mapaliesiei;

b) M3MEHEHUIO MOJOKEHUS TIOCKOCTH SKITUIITHKHY;

C) HyTaIllK OCH MHUDA,;

d) cMmeleHHIO MOTFOCOB IKIUITHKY;

€) YBEIUYEHHIO YIIIOBOTO PACCTOSHHS MEKIY 3€HUTOM U HaJHPOM.

3agaHue HA NPAKTUYECKYI0 TOATOTOBKY

1. VYpaBHeHHS paBHOBECHS 3BE3/IbI
2. KocMmuueckoe pajHou3ydeHNe H MAarHUTOTOPMO3HOE U3ITyUeHUE.
3. Bo3MoxHBIE KaHAUIATHI HA POJIb YACTUIl TEMHOM MaTepUu

IIpuMepHbIe BONIPOCHI 114 3a4€Ta

Bosnbmioi B3peiB 1 aTansl 3Bostonnu Beenennoi. «Bo3pacT» BeeneHHOIM.
Mopenb BHYTPEHHErO CTPOCHHMS 3BE3/bl. Y DPaBHEHUSI PABHOBECHS 3BE3/IbI.
[Tepenoc u3nyuenus BHyTpH 3BE31. JIyancroe paBHoBecue GhoTocdep.
JIvHMM NOTTIOMIEHU B CIEKTPAX 3BE3 .

Kocmuueckoe pannonsinydeHre 1 TOpPMO3HOE U3ITyYEHHUE TUIa3MBbl.
Kocmuueckoe pagnonsinydeHre 1 MarHUTOTOPMO3HOE U3IyUYEHHE.

oouhkwdE

17



7. Kocmudeckoe paaron3iydeHrue 1 CHHXPOTPOHHOE U3ITyUeHUE SJIEKTPOHOB.
8. Kocmuueckoe paanousnydeHue u oopaTHeiii Komnron-3¢dekr.
9. MexaHU3MBI YCKOPEHHUS 3apsHKEHHBIX YaCTHUI] B aCTPOPHU3NIECKIX 00BEKTaX.

10. Panuonynbcapel u MarueTapsi.

11. OcTaTKu CBEpXHOBBIX U IIJIEPUOHBI.

12. AKTUBHBIE 51/Ipa TaJaKTUK U KBa3aphbl.

13. PenTrenoBckue qBOMHbBIE CUCTEMBI 1 MUKPOKBA3aphl.

14. Kocmuueckue ramma-BCIUIECKH.

15. HccnenoBanus coaHEYHOro HEUTPUHO. HENTpUHHBIE OCUMILISALINN.
16. Hocurenu TémHoM MaTepuu.

17. I'paBUTaLIMOHHOE MUKPOJIUH3UPOBAHHUE.

18. Bo3moxHbIe KaHAUAAThI Ha POJIb YACTHUI] TEMHOM MaTepHH.

19. HelitpanuHo Kak onTUManbHbIM KaHAUAAT HA YaCTUIy TEMHOM MaTEpHH.
20. Mopenu 3BE311 U3 HEOAPUOHHOW MAaTEPHUH.

5.4. MeTonnueckue MaTepuasbl, onpee/somue Npoueaypbl OLeHUBAHUS 3HAHMIA,
yYMeHHUii, HABBIKOB U (MJIM) ONBITA 1eATEIbHOCTH, XapaKTePU3yIOLIUX dTanbl GopMUpoOBa-
HHUS KOMIIeTeHIM A

OrneHnBaHUE CTETIEHNW OCBOSHUS O0YUYAIOMIMMUCS JUCIUTUTMHBI OCYIIECTBISIETCS HA OCHOBE
nonoxenus «llonoxeHne o 6aIbHO-PEUTHHIOBON CHUCTEME OLIEHKHM YCIIEBAEMOCTU CTYJICHTOB
I'VII»

ConocTaBUMOCTb PEHTHHIOBBIX ITOKa3aTeslel CTYACHTa [0 Pa3HbIM AMCLUUIUIMHAM U baib-
HO-PEUTHUHTOBOM CHCTEMBI OIIEHKH YCIIEBAEMOCTH CTYACHTOB O0ECIICUYMBACTCS MPUHATHEM €IU-
HOT'0 MeXaHHM3Ma OLIEHKH 3HAHWM CTY/AEHTOB, BBIPAXKEHHOIO B Oajliax, coriacHo kotopomy 100
0aJlJIOB — 3TO IMOJIHOE YCBOCHHUE 3HAHUN MO y4eOHON AMCUUIUIMHE, COOTBETCTBYIOIEE TpeboBa-
HUSIM y4eOHOI porpamMmsl.

MaxkcumanbHBI pe3yinbTaT, KOTOPHIA MOXKET OBITh JIOCTUTHYT CTYIEHTOM IO KaXKJIOMY H3
brnokos pelituarosoit onenku — 100 6a1oB.

B 3a4€THO-2K3aMEHAIIMOHHYIO BEJOMOCTb U 3a4€THYIO KHUXKKY BBICTABJISIFOTCS OLICHKH IIO
NATUOAIIILHOM IIKaJIe U pEeUTUHIOBBIE OLIEHKU B OaJliax.

[Tpu mosyuyeHuun CTYyIEHTOM Ha 3a4€Te HEYAOBIETBOPUTEIBHON OLIEHKU B BEJOMOCTH BBI-
CTaBJIsIeTCS pEHTUHIOBas olleHKa B O0amtax (<40 0aioB), COOTBETCTBYIONIAsl (PAKTUUYECKUM 3Ha-
HUSM (OTBETY) CTYyJEHTA.

Kputepun olieHKHM 3HaHUN CTYAEHTOB B paMKax KakJ0W yueOHOW AMCHUIUIMHBI I TPYIIT
JUCLUIUIMH BhIpaOaTHIBAIOTCS NMPEMNOAaBaTeIIMU COTJIACOBAaHHO Ha KadelIpax YHUBEpCUTETa
UCXOs U3 TpeOOBaHUN 00pa30BaTENbHBIX CTaHIaPTOB.

CTpyKTypa olleHHMBaHMs 3a4eTa

YpoBHu  oueHHBa- Kpurepun onenuBanus ban-

HHUA JIBI

3aumeno IlonHble ¥ TOYHBIE OTBETHI HA BCE BOIIPOCHI. CBO60,Z[-
HOC€ BJIAACHHUEC OCHOBHBIMH TCPMHUHAMH U MMOHATHUAMH KYp-

Kypca; 3aKOHYEHHBIC BBIBOJBI W O0OOIIECHUS 1O TEME BO-
IMPOCOB; UCUCPIIBIBAOIIINC OTBCTHI HA BOIIPOCHI.

ca; MOCJIeIOBATEIbHOE U JIOTUYHOE U3JIOKEHHE MaTepuasa 11-20

He 3aumeno OTBeT Ha MEHEE MOJOBUHBI BOITPOCOB. 0-10

HTorosas mkaJja BbICTaBJEeHHS OIIEHKH M0 JUCIHHUILINHE.

Ounenka Bbaan
3aureHo 41-100
He 3aureno 0-40
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6. YYHEBHO-METOJAUYECKOE U PECYPCHOE OBECIIEYEHHUE U CIHU-
IIVIMHbI

6.1. OcHoBHas1 tuTEpaTypa

1. I'yceiixanoB, M. K. OcHoBBI acTpopu3uKH ¥ KOCMOJIOTHH : y4eOHOe rocoOue AJisi By30B

— MockBa :  HOpaiit, 2023. — 266 c. — Tekcr : osmekrponnbii. — URL:
2. 3acoB, A. B. O6mas actpodpusuka / A. B. 3acos, K. A. [ToctHoB. - 4-¢ u3a. - Mockasa :
JIMK  IIpecec, 2022. - 573 c. - Tekcr:  osnexktponnsii. -  URL:
3. S3es, C.A. Acrtponomusi. CotHeuHas cucrema: y4e0.1mocooue ajst By30B. - 3-¢ u3j. - M.

: FOpaiit, 2019. - 336¢. — Tekct: HEMOCPEACTBEHHBIM.

6.2. JlonosiHuTEIbHAS JIUTEPATypa

1. brnunnukos, C. 1. OcCHOBBI pelasTUBUCTCKON acTpodu3uKy : yueOHOe rocodue ajs BY-
30B. — MockBa : IOpaiit, 2023. — 221 c¢. — Tekcr : osnekrponHsii. — URL:
2. I'yceiixanoB, M.K. OcHoBbl acTpodusuku : yuyeb.nmocodue. - 4-e uza. - CII6. : Jlans,
2019. - 208c. — TekcT: HenoCPeICTBEHHBIH.

3. I'yceiixanoB, M.K. OcHoBbI KocMoisioruu : y4deOHoe nocobue. — 2-¢ uzfa. — CaHkT-
[lerepobypr : Jlams, 2018. — 192 c¢. — Tekcr: osnekrponHsni. - URL:
4. I'yceiixanoB, M.K. OcHoBBI acTpoHOMuu : ydeOHOe mocoboue. — 4-e¢ u3a. — CaHkT-
[TetepOypr : Jlanb, 2019. — 152 c. — TekcT: HEMOCPEICTBEHHBIH

S. 3enpaoBudy, f. b. MaruutHeie nons B actpodusuke / 5. b. 3enpaosuy, A. A. Py3maiikuH,
. [. CokonoB. — Mocksa: PerymnspHas u xaotuueckas nuHamuka, 2019. — 384 ¢. — — Tekcr
: anextpoHHsbIit. — URL:

6. Mypra3os, A. K. ®uzuka 3emnu. KocMudeckue Bo3/ieiiCTBUS Ha T€OCUCTEMBI : yueOHOe
nocoowue st By30B . — 2-¢ u31. — Mocksa : FOpaiit, 2023. — 268 ¢. — TeKcT : 2IeKTPOHHBIH.
— URL:

6.3. Pecypchl nHGOPMAIIHOHHO-TEJIEKOMMYHUKAIIMOHHOI ceTH « UHTEepHET»
http://mgou.ru/index.php?option=com_content&task=view&id=48&Itemid=614
2. Hayunas snextponnas oubiuoreka http://elibrary.ru

7. METOAUYECKUE YKA3AHMUS 110 OCBOEHHUIO JUCIHHUIIJIMHBI

1. MCTO)II/I‘-IGCKI/IC PEKOMEHAAINH 110 TOATOTOBKE K IPAKTUYCCKUM 3aHATUIM.
2. MCTO)II/I‘-IGCKI/IC PEKOMEHANH 110 OpTraHU3allun CaMOCTOSITEIbHOM paGOTH 0 AUCLUIIIIMHAM.

8. UTH®OPMAILIMOHHBIE TEXHOJIOI'U AJSA OCYHIECTBJIIEHUSA OBPA-
30BATEJIBHOI'O MTPOLECCA IO JMCIUIIVIMHE

JIuneH3M0HHOe MPOorpaMMHoe obecrevyeHue:
Microsoft Windows

Microsoft Office

Kaspersky Endpoint Security

HNupopmanuoHHbIe CIPABOYHbIE CHCTEMBI:
Cuctema TAPAHT
Cucrema «KoucynprantlLirocy

IpodeccronanbHbie 0a3bl JAHHBIX
fgosvo.ru — IMopran DepepanbHIX TOCYIAPCTBEHHBIX 00PAa30BATEIBHBIX CTAHIAPTOB BBICIIET0 00Pa30BaHMs
pravo.gov.ru - OdhununanbHblit HHTEPHET-TIOPTAN IPABOBOM HHYOPMALIMU
www.edu.ru — ®eaepanshsiii mopran Poccuiickoe o6pa3oBanie
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https://www.urait.ru/bcode/519585
https://www.studentlibrary.ru/book/ISBN9785898182328.html
https://www.urait.ru/bcode/518300
https://e.lanbook.com/book/109504
https://www.iprbookshop.ru/91955.html
https://www.urait.ru/bcode/515704
http://mgou.ru/index.php?option=com_content&task=view&id=48&Itemid=614
http://elibrary.ru/
http://fgosvo.ru/
http://pravo.gov.ru/
http://www.edu.ru/

CB0OOOIHO pacrpocTpaHsieMoe IPOrpaMMHOE 00ECIIeUYeHUE, B TOM YHCIIe OTEYSCTBEHHOTO IIPOU3BOACTBA
OMC Ilneep (st BOCIIpou3BEACHUS DIEKTPOHHBIX YUeOHBIX Moayieit)

7-zip

Google Chrome

9. MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHUE JUCLHHUIIJIMHBI

MarepunanbHO-TEXHHYECKOE 00ECIIEUCHNE JUCIUIINHBI BKIIOYAET B CEOSI:

- yueOHbIe ayJIUTOPHUU JUIs IPOBEACHHS YUEOHBIX 3aHATHH, OCHAIICHHBIE 000PYIOBAaHUEM M TEXHUYECKUMHU
cpeacTBaMu oOy4eHUs: y4eOHOW MeOesblo, TOCKOH, NEMOHCTPAlHOHHBIM 000pYJ0BaHHUEM, TIEPCOHAIBHBIMH KOM-
HBIOTEPaMHU, IPOEKTOPOM;

- TIOMEUIEHHs Ul CaMOCTOSATENbHOM pabOoThl, OCHAILEHHBIE KOMIBIOTEPHOH TEXHHUKOW C BO3MO>KHOCTBHIO
MOAKIIIOUYEHHEM K ceT «HTepHeT» 1 o0ecriedeHueM JIOCTyIa K 3JIEKTPOHHOM HH(OpPManOHHO-00pa3oBaTelbHON
cpeze.
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