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AHHOTANMA
Kypc «BBenenue B KOCMOJIOTHIO» MMEET LIETBI0 O3HAKOMIIEHHE CTYJIEHTOB C OCHOBHBIMH JOCTHIKEHHUSIMHU B
ATOW OO0JIACTH HAyKH, C COBPEMEHHEIM €€ COCTOSHHUEM, W OJHOBPEMEHHO C 0a30BBIMH METOAAMH PaOOTHI
(u3MKa-TeopeTHKa. OCHOBHOM  aKIEHT CcAelaH Ha KOCMOJOTHYECKHX TMPUIIOKEHUSIX TEOpHH
OTHOCHUTENIPHOCTH W Ha (PU3UYECKUX MpoIleccax SIIOXH peKoMOMHAIMHU. bonblioe BHUMaHWE YIElseTcs
CaMOCTOSTENBHOM pa0oTe CTYJACHTOB: BAXKHOM YaCThIO Kypca SIBJISETCS MpejylaraeMblii IM B Hadalle ceMecTpa
Ha0op 3aj1a4, CYIIECTBEHHYIO YacTh KOTOPOTO HEOOXOAMMO PEIIUTh JJIS TOMydICeHUs 3a49eTa.

1. leau u 3apauun

eap AUCUMNIMHBI

- TOJy4YeHHE CTyACHTaMM (QyHIaMEHTAIbHBIX 3HAHMH B OOJACTH OCHOB KOCMOJIOTHH, H3Yy4EHHUE
CYLIECTBYIOIIUX MCTOYHUKOB MH(POPMALMU O CTPOCHUHU U HBOJNIONMH BceneHHOH, a Takke OCBOCHHE
HaBBIKOB IIPAKTUYECKOIO IPUMEHEHUS TEOPETUUECKUX 3HAHUMN IpU pELIeHUH 3a/1au.

3axayu QUCHUTNIHHBI
*  ¢opmupoBaHue 0a30BbIX 3HAHUI B OOJNIACTH KOCMOJOTMH M acTpPOQU3WKUA KaK JUCIUILTUHBI,
MHTErpUpyIonIel 00mepu3HIecKyIo 1 00IIETEOPETHYECKYIO TIOTOTOBKY (PU3HUKOB;

° 06yquI/Ie CTYACHTOB NpUHIUIIAM NPUMCHCHUSA O6H.[el71 TCOPpHUH OTHOCUTCIIBHOCTHU U O6H_IGI7I (I)I/I3I/IKI/I
IIpyu pCUICHUHU KOCMOJIOTUYCCKUX 3a1a4;

*  (opMupoBaHHe TOAXOMOB K BBITIOJIHEHUIO HCCICIOBAHUN CTYICHTAMH B OOJACTH KOCMOJIOTHUH U
acTpo(M3UKU B paMKaX BBIITYCKHBIX pa0OT Ha CTEIICHb OakajaBpa.

2. Ilepeyens opMupyeMbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAITPAaBJICHO Ha (bOpMI/IpOBaHI/Ie ClIeayronmx KOMHeTeHL[I/Iﬁi

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMHN I/IHI[I/IKaTOpBI JOCTHIXKCHHUA KOMIICTCHIIMH

VYK-1.1 Ananusupyert 3aaady, BBIIEIASA 3TANbl €€ PEIICHHUS,
JIEMCTBUS IO PELIEHUIO 3a1a4U

VYK-1.2 HaxomuT, KpUTHYECKH aHAIM3HPYET U BhIOMUpaeT
nHpopMaLKI0, HEOOXOOUMYIO AJISl PELICHUS! OCTaBICHHON
3a7a4n

YK-1 CriocoGeH oCcymiecTBIsITh MOKCK,
KPUTUYECKUH aHAJIN3 ¥ CUHTE3 HH(pOopManuy,
NPUMEHSTh CUCTEMHBIN MOAXO ISl PELICHHS
MOCTABJICHHBIX 3a/1a4

VYK-1.3 PaccmarpuBaeT pas3iIH4YHBIE BapUaHTHl PELICHUS
3a]1auM, OLICHUBAET UX IIPEUMYILECTBA U HEOCTaTKU

YK-1.4 I'pamotHoO, JIOTUYHO, apryMeHTHpPOBaHHO
(dhopmupyeT cOOCTBEHHBIE CY>KICHHSI U OLIEHKU

VYK-6.1 Ormpenenser nOpuOpUTETH  POodhecCHOHATBHON
JEATEIIbHOCTH M CIIOCOOBI €€ COBEPIICHCTBOBAaHMSA Ha
YK-6 CriocoGeH ynpaBiaTh CBOUM BpeMeHEM, |OCHOBE CAaMOOIICHKH

BBICTPAMBATh U PEATU30BBIBATH TPACKTOPHIO VK-6.2 CrnocoOeH  MIaHHpPOBaTh  CaMOCTOSTENBHYIO
CaMOpa3BUTHA Ha OCHOBC ITPUHIIUIIOB NESITeIbHOCTE B pEUICHWH NpOoeCCHOHAIBHBIX —3a1ay;
00pa3oBaHus B TEUEHHE BCEH KU3HU MOZBEpraTh KPUTUYECKOMY aHAJIM3y HPOJENaHHYI0 paboTy;

HaXO4UTb U TBOPYCCKH HCIIOJIb30BATh I/IMCIOH.[PIfICfI OIIBIT B
COOTBCTCTBUH C 3a/la4aMH CaMOPAa3BUTUA

OIIK-1.1 CriocobeH aHanmM3upoBarh MOCTABICHHYIO 3aj1a4y,

OIIK-1 Cnocoben npuMeHsTh HAMEUATh TIyTH €€ PENICHUs

(dyHIaMeHTalIbHbIE 3HAHUS, IOTy4YEHHbIE B
oOnact (pU3NKO-MaTeMaTHUECKUX U (MITH)
€CTECTBEHHBIX HayK, U HCIIOJIb30BaTh UX B

npo¢ecCHOHANBHON e TeNbHOCTH

OIIK-1.2 CnocobeH cTpOUTh MareMaTHYecKUe MOJEIH,
MPOU3BOAUTH KOJMYECTBEHHBIE PACUETHI U OLCHKH

OIIK-1.3 CnocobeH ompeaensTs TpaHUIBl TPUMEHHUMOCTH
MOJTyYEHHBIX PE3YJbTaTOB

OIIK-2 Cnocoben ucnonb3oBarh copemernbsie |OITK-2.1 Criocoben MIPUMEHSATh COBPEMEHHEBIE
MH()OPMALMOHHBIE TEXHOJIOTUHU U BBIYMCIIMTEIBHYIO TEXHUKY M CEpBUCHI ceTH VHTepHeT B
MpOrpaMMHBIE CPENICTBA IIPH PEeLIeHUH 3a1ad  |obnactu (cdepe) npodeccHoHaNbHOMN AesITeTbHOCTH

poheCCUOHATBHOM JIeITENLHOCTH, COOTIOnas
TpeboBaHUg NHOOPMAIIMOHHOW OE30TIaCHOCTH




OIIK-3 CriocobeH cocTaBisITh U 0QOpMIIST
Hay4HbIC U (UJIM) TEXHUYECKHE
(TEeXHOIOTHYECKUE, MHHOBAITMOHHBIC) OTICTHI
(my6nuKauym, MpOeKThI)

OIIK-3.3 Bnazmeer MeTogaMu BU3yalbHOTO U TpauuecKoro
MPEICTABICHUS PE3yNbTaToB Hay4HOM
(Hay4YHO-TEXHUYECKON, MHHOBAIIMOHHOW TEXHOJIOTHYECKON)
JESITEIbHOCTH B BUJIE OTYETOB, HAyYHBIX ITyOIMKaLIUT

OIIK-4 CriocoOeH ocymIecTBIATE cOOp U
00pabOTKy HAYYHO-TEXHUYIECCKOH U (VITH)
TEXHOJIOTUYECKON HH(POPMAIHH /ISl PEIICHUS
(byHIaMEHTAIBHBIX U MPUKIIAJHBIX 33129

OIIK-4.1 Bnameer MerogaMM HAay4yHOTO IIOMCKA H
MHTEJUJICKTYaJbHOTO aHalu3a MH(GOPMAIMM IIPU PELICHUH
3a1a4 npodeccuoHaNbHON AEATEIbHOCTH

OIIK-5 CriocobeH yuacTBOBaTh B IPOBEICHUH
(yHIaMEHTANbHBIX U MIPUKIATHBIX
HCCIIeJOBAaHUN U pa3pabOTOK, CAMOCTOSTEIEHO
OCBaMBaTh HOBBIE TEOPETUUECKHE, B TOM YHUCIIE,
MaTeMaTUYECKUE METO/Ibl UCCIIEI0BAHUMN, U
paborars Ha COBPEMEHHOM SKCIIEPUMEHTATBHON
HAay4HO-UCCIIEI0BaTENbCKOM,
WU3MEPUTENbHO-aHATUTUYECKOHN 1
TEXHOJIOTUYECKOM annaparype

OIIK-5.1 CnocobeH pemarh TOCTaBICHHbIC 3a/1a4d B
obnactu TEOPETHUECKUX u SKCTIIEPUMEHTAILHBIX
UCCIIeJOBaHUN U pa3paboTOK

OIIK-5.2 OO0OmnazaerT CIIOCOOHOCTHIO K OCBOEHHIO HOBBIX
3HAHWUU HA OCHOBE M3YUYCHHS JIMTEPATYPHI, HAYYHBIX CTaTeh
U IPyTUX UCTOYHUKOB

[IK-1 CnocoGeH m1aHupoBaTh U IPOBOAUTH
Hay4YHbIE SKCTIEPUMEHTHI (B M30paHHOI
MPEeIMETHOM 001acTH) U (MJIM) TEOPETUICCKHUE
(aHaTMTHYECKHUE M IMUTAIMOHHEIC)
HCCIICAOBAHHUS

I1IK-1.1 Bnamgeer  yHmameHTanbHBIMH
3aKOHAMU U TEOPHUSIMU COBPEMEHHOU (DPU3UKH

IIOHATUSAMU,

[IK-1.2 Hmeer ryOokoe 3HaHME U IMOHMMaHUE Oa30BBIX
MaTeMaTHYeCKUX JUCLUILUIMH

[IK-1.3 Bnageer KyapTypoi MOCTAaHOBKH HAay4YHOM 3aJlaud U
MOJEJINPOBAHUSI €CTECTBEHHOHAYYHBIX OOBEKTOB U CUCTEM

I[IK-1.4 VYmeer cTpoUTh MAaTEMaTUYECKUE MOACIH MJIA
ONMHMCAHMSI W MCCIEAOBaHHUA TIPOLECCOB M SABIECHUH B
COOTBETCTBYIOIIUX HAYYHBIX 001aCTAX

[MK-2 CriocobeH aHanu3upoBaTh MOTyUYCHHBIE B
XO0JIe HayYHO-HCCIIEI0BATENLCKON paOOThI
JIAHHBIE U J€J1aTh HAyYHBIC BHIBOJIBI
(3aKITrOUCHMS )

I[IK-2.2 YMmeer HaxOIUTh
OTIPECIIAIONINE H3y4yaeMoe SIBIICHUE,
YHCIICHHBIE OIICHKH I10 MOPS/IKY BETHYUHBI

KJIIOYEBbIE  IapaMeTpbl,
U TPOU3BOIUTH

[1K-2.3 Cnioco0eH npencTaBiATh HayYHbIE YTBEPKACHUS, HX
000CHOBaHMS M J10Ka3aTeNbCTBA, HAYYHBIE NMPOOIEMBI M HX
pelIleHUs] SCHO M TOYHO B TEPMUHAX, MOHATHBIX JUIA
mpoeCCUOHANIBHON ayTuTOpUU, B NMHUCHMEHHOH M YCTHOW

dhopme

3. IlepevyeHnb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCUUILIHHE (MOIYJII0)
B pesynbsrare ocBOCHUS TUCIUTUIMHBI 00YYaIONTHECs JOKHEI

3HAaThb:

Oooooooo

YMETb:

COBpEMEHHBIE TIPOOIEMbI KOCMOJIOTHH;

MECTO U POJIb OOIIMX BOMPOCOB HAyKH B HAYYHBIX UCCIICIOBAHMSX;
TEOpEeTUYECKUe MOJETIH (PyHAaMEHTAIbHBIX ITPOLIECCOB U SIBICHUH B KOCMOJIOTUU
MPUHLUIIBI CAMMETPHH U 3aKOHBI COXPAaHEHHUS;

HOBEHIIINE OTKPBITHA B 0071aCTH KOCMOJIOTHY;

MMOCTAHOBKY IPOOJIEM KOCMOJIOTHU U 001IEeH TEOPUH OTHOCUTEIHHOCTH;

0 B3aUMOCBS35X U (PyHIaMEHTAJIbHOM €IMHCTBE €CTECTBEHHBIX HayK.

[l 3¢ ¢eKTHBHO UCTIONB30BaTh HA MPAKTHKE TEOPETHYECKNE KOMIOHEHTHI HAYKH: TIOHATHS, CYXKICHHS,

YMO3AaKJIKOYCHHNA, 3aKOHBI;

[J mpexncraBuTh NaHOpaMy YHHUBEPCAJIbHBIX METOAOB U 3aKOHOB COBPEMEHHOI'O €CTECTBO3HAHUS;

O
CUTYaLM.

BJIaJIETh:
[J Hay4YHOU KapTUHOH MUpa;
O
LIEJIOM;

a6CTpaFI/IpOBaTLC$I OT HCCYIICCTBCHHBIX BIIMSIHUN IIpru MOACIUPOBAHHUU PCAJIbHBIX (I)I/IBI/IIIGCKI/IX

OCHOBHBIMU IIOHATHAMU U MCTOAaMH TCOPHU OTHOCHUTCIBHOCTH H TeOpeTH‘leCKOﬁ (1)H3I/IKI/I B

[] HaBBIKAMU CaMOCTOSITEIIFHON paOOTHI MO PEIISHUIO 33134,
[J MareMaTH4ecKHM MOJeMpoBaHreM QU3NICCKUX 3a7ad.



4. Conep:xanne TMCUMILIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jesiaM) ¢ yKazaHueM
OTBEJeHHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacOB 1 BH/I0B YUeOHbIX 3aHATHH

4.1. Paznenbl nuctMIInHbl (MOYIIS) M TPYAOEMKOCTH IO BUAAM yUEOHBIX 3aHATHH

TpynoeMKoCTh O BUJaM YUeOHBIX 3aHATHI, BKIIIOYAs
CaMOCTOSTENIbHYIO padoTy, Jac.
Ne Tema (pa3znen) AMCUUTUIMHBL
Camocr.
Jlextiun | Cemunapsr | JlaGopat. paGoOTHI
pabora
Bsenennue. OOLEKTEI, MacCIITa0EI.
1 CriocoObl  M3MepeHHsl  PacCTOSHUM. 1 1 3
Hepapxuueckast CTPYKTYypa.
Xab0moBCKOE pacIIupeHue
T'eomeTpus Bcenennon.
2 Kocmonornyeckuit npunnun. Metpuka 2 2 3
Pobeprcona-Yokepa. KpacHoe cmemieHre
YpaBHeHUs OWHIITeHA.
Kocmonornueckue pemenus. Monenu
3 ®puamana. Kocmonoruyeckas ) ) 3
noctossHHasA. lopusoHtel. Mopens ¢
TeMHOW »dHeprued. HaOmrogarenbHbie
noaTeepkaeHus. [logcueTsl HCTOYHUKOB
4 Kocmonorngeckast nocTosiHHast 1 1 3
5 Nndnsanms 1 1 3
6 PexoMOMHaIUS ¥ PETUKTOBOE H3ITyUeHHE 2 2 3
7 AHH30TPOIHUS PENUKTa 2 2 4
] Hyxineocunres. TemneparypHast ucropus ) ’ 4
Bcenennoit
9 Poct ¢nykryaunit B pacmmpsiromiencs 2 5 4
Bcenennoii. O0pazoBaHHe TalakTHK
Nroro yacos 15 15 30
ITonroToBka k 3K3aMeHy 30 gac.
OO01mas TpynoEMKOCTh 90 yac., 2 3au.en.

4.2. CopepxaHue TUCHUIUTHHBI (MOAYIIS), CTPYKTYPHUPOBAHHOE 110 TeMaM (pa3zesiam)
Cemecrtp: 6 (Becennuit)

1. Beenenne. O0bekThl, MaciTadbl. CriocoObl U3MepeHus: paccTossHui. Mepapxudeckasi CTpyKTypa.
Xab0moBCKOE pacIIupeHue

OObexTbl, M3yyaemble KocMojorue. VX OCHOBHBIE XapaKTEPUCTUKU WU TPAAULIUOHHBIE METOABI
OIIpEJIEJIEHUS 3TUX XAPAKTEPUCTHUK.

[Toctpoenne HamsiiHOW Mozenu pacmpeHds BceneHHoON B pamkax HBIOTOHOBCKOM MEXaHUKH.
dusnueckuil CMBICI U NPOsBIeHU Xab0I0BCKOTO MoToKa. Mepapxudeckas CTpyKTypa.

2. T'eomerpust Beenennoit. Kocmonoruueckuii nmpunnun. Metpuka PoGeprcona-Yokepa. KpachHoe
CMeEIIeHne

Maremarndeckas (dbopmynupoBKa KOCMOJIOTHYECKOTO MPUHIIMIIA. N3omeTrpun u
¢dbopmuaBapranTHOCTh. Bektopel Kwmnmara. Mertpuka Pobeprcona-Yokepa Kak —cIelCTBHE
KOCMOJIOTHYECKOTO MpHHIMIA. KpacHoe cMeleHue: BeIBOA U3 MeTpukH PY.




3. YpaBuenus OinmreiiHa. Kocmonornueckue pemenus. Mopenun @puamana. Kocmonornyeckas
nocrosiHHas. [opu3oHTH. Monenb ¢ TeMHOW dHeprueir. HalOmomarenbHble TOATBEPIKICHMUS.
IToncueTs! ICTOUHHUKOB

dopMmynHupoBKa ypaBHEHWH OWHINTEHHA isi MeTpuku PobeprcoHa-Yokepa. 3akoH COXpaHCHHS
sHeprun. OOIIHe CBOWCTBA PENICHUH MPH Pa3InYHbIX YPABHEHHIX COCTOSHUSI.

dpuamaHOBCKHE KOCMONOTHYecKue Mosienn. OTKphITas U 3aMKHYTast BCEJIICHHBIC.
4. KocMosiornueckas moCTOSHHAs

KBI/IHTBCCCHHI/IH, TEMHasl SHEPIrHUs, KOCMOJIOTMYCCKas MOCTOSAHHAsl: CMBICII 3TUX MOHSATUH W CBS3b
MCXKY HUMU. BansHre Ha KOCMOJIOTHYECKHE MOACIIH. FOpI/I3OHTBI qaCTul 1 COOBITHH.

Habnronenust cBepxHOBBIX la W momcueTsl MCTOYHHKOB KaK CBUAETENBCTBA B MOJb3Y MOAECJICH C
TEMHOU 3Hepruen

5. Uadnsmust

WNudmnsuns. YpaBHEHHE COCTOSIHUSA. APTYMEHTSHI 32 HHQIIALHIO.
OCHOBHBIE OHATHS KOCMOJIOTHYECKOH T€OpHUH MHQIIANN

6. PexomOnHanus 1 peaMKTOBOE N3ITydYeHHE

[Ipoucxoxaenue peaukroBoro u3nydeHus. IlpeoOpasoBanue crekTpa npu cBOOOJHOM PacIIUpPEHUH.
Topsiuasi Bceenennas. ®@opmyna Caxa. YTOYHEHUSI B TEOpUH pPEeKOMOMHANWU. OTKIOHEHUS OT
¢dopmyner Caxa B pacimpsitomieiica Beenennoil. MickaxkeHue MIaHKOBCKOTO CIIEKTpPa

[Ipupoga m cBoiCTBa pETUKTOBOro u3iaydeHus. CBA3p ¢ peKoMOMHAIMEld BOJOpPOAa B paHHEH
Bcenennoii. DuTponus.

PaBHOBecHOE TpuOMIDKEHNE UIS pekoMOuHanuy. BimsiHue pacmmpenus BeenenHol Ha mpornecc
pexomOuHanuu. 3agada Kypra-3ensnoBuua-CronsieBa: 1ByX(OTOHHAs] peKOMOWHAIHS.

7. AHU30TpOIUS PETUKTA

JumoneHass ©  MenkoMaciirtaOHas —aHuzorponus. JommuiepoBckue TwkH.  [lonsipuzanus.
JlononHuTENbHBIE MEXaHMU3MBI, BIUsIOMmKE Ha aHu3oTponuio. Dddexr Cakca-Bonbda. 3aryxanue
Cuika.

DKCIIEPUMEHTHI 110 OOHAPYKEHHIO aHU30TPONUHU perkTa. CMBICT U3MEpsSeMbIX KOd(PPHUIUCHTOB U
HabOronaeMpIx MHKOB. CBs3b HaOMIOaeMoil aHM30Tponuu ¢ (uykryanusmu Ha cdepe mociaeHero
paccesiHus.

KOpOoTKOBOJTHOBBIE ¥ JUTMHHOBOJHOBBIA Kpasi CIIEKTpa pPEIMKTOBOTO W3JIydeHHs. BiusHue
MEPEMEHHOTO TPABUTAIMOHHOTO TOJI CKOIUIEHMH Ha YacTOTy pPEJIMKTOBOTO (hoTOHA; BIMsSHHE
KOHEYHOCTH CKOPOCTH 3BYyKa HEIOCPEACTBEHHO Iepes pPEeKOMOHHALUEH. OrneHka BIMSHUS
PEHOHHM3AIMH Ha PEITMKTOBOE N3ITy4EHHE.

Hcropust oTkpsiTHs 3 dexra 3enpaoBuda-CroHseBa U €ro MIpUMEHEHHE B UCCIIEOBAaHUAX CKOIUICHUH
raJaKTUK.

8. Hykneocunres. TemneparypHas ucropus BeeneHHo#

Cunte3 renus B paHHel BecenenHoi. CpaBHUTEIbHBIE OLIEHKH HYKJI€OCHHTE3a B paHHel BceneHHON
1 B 3Be37aX. DPPeKT « By ThUTOYHOTO TOPJIBITIKAY.

9. Pocr ¢mykTyanuii B pactmpsitomeiics: Becenennoi. OOpa3oBaHue rajlakTHK

Teopuss [xunca. HepenstuBucrckass Teopusi pocra (iayKTyauuii B CTalMOHApHOH W B
pacmupsromnieiics Beenennoit. JlokazaTenbCTBO HEOOXOAMMOCTH CYIIECTBOBAHUS «3aTPaBOK» TPH
00pa30BaHUH TaJIAKTHK.



5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJI5l OCYLeCTBJIEeHHS 00pa30BaATEILHOIO
npouecca 1no JUCHUILInHE (MOIYJII0)

VYueGHast aynmuTopus, OCHalIeHHas 1ocKoi. Kommbrorep u MynpruMeaniinoe 060pyaoBaHue (IPOEKTop).
6.IlepeyeHb pekoMeHAyeMOM JIUTEPATYPHI

OcHoBHas JuTeparypa

1. Teopetnueckas ¢usuka [Teker] : B 10 T. T. 2 : Teopus nons : yue6. nocoowue aist By3zoB / JI. J1.
Jlanmay, E. M. Jludmmur ; nox. pen. JI. [1. Iluraesckoro .— 8-e u3n., crepeorurt. — M. : Ou3MaTiuT,
2001, 2003, 2006, 2012, 2014 .— 536 c.

2. Crpoenue u sBoxronus Beenennoit [Teker]/A. b. 3enpnosuy, U. 1. Houkos, -M., Hayxka, 1975

3. C.BaiinOepr. ' paButanus u kocmonorus. - M.:, Mup, 1975.

4. @.1x.3.ITubnc. Crpykrypa Beenennoii B 6onpimux macmrabax. - M.: Mup, 1983.

5. Mmxanos, Kannronos, TyTeiHb. Hykineocunres Bo Beenennoit - M.: M3a.-so MI'Y, 1999.

JomnonHurenbsHas auTeparypa

1. Perlmutter et al. Ap.J. 517, 565 (1999) — kocMonornveckast MOCTOSIHHAS.

2. Yepuun A l. YOH 171(11), 1153-1175 (2001).

3. Kyprt, 3enpaosud, Cronsie. JKITD 55(1) 278 (1968) - pekomOuHaIHSI.

4. Zeldovich, Sunyaev. Comments on Astrophys. and Space Phys. v.2, 173 (1970) -3¢ dexr
3enpaoBuya-CroHseBa.

. J.Silk. Ap.J. 151, 459 (1968).

. S.Weinberg. Ap.J. 168, 175 (1971) - 3aryxanue Cuika.

. Sachs, Wolfe. Aph.J. 147, 73 (1967) - apdexr Cakca-Bonrda.

. P.de Bernardis et al. astro-ph/0011468 - mHaOmoneHust aHU30TPOTIMU PEITHKTA.

. I. C. bucnosarsiii-Koran PenstuBucrckas acrpodusnka u ¢puszndeckast kocmonorus M,Kpacana
2011.
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7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS1 OCBOCHUSI JUCHMILIUHBI (MOLYJIs1)

HNudopmanmonnsie pecypebl: xkypHanbl dKITD, VOH, Astrophysical Journal, Physical Review,
Physical Review Letters u np., noctynssie yepe3 Internet HaydHbIe 1 HAyYHO-TEXHUUESCKUE KYPHAIIBL:
http://scitation.aip.org/, http://www.sciencemag.org.

OnekTpoHHbI apxuB http://arxiv.org/

8. IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOTHIA, HCIIOIb3yeMBbIX NPH OCYLIeCTBICHUU 00Pa30BaTeJIbHOI0
npouecca o JHCHUIIMHe (MOIYJII0), BKJIIOYAs NepedeHb He00X0ANMOro NpOrpaMMHOro odecnedyeHnst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

Ha neximoHHbBIX 3aHATHAX UCIIONB3YIOTCS MYJIBTUMEIUIHBIC TEXHOJIOTHH, BKITIOYAs IEMOHCTPAIIUIO
MpE3EHTALNN.

B mporecce caMocTosTENEHON pad0Thl 00YJaIOIIUXCS BO3MOYKHO UCIIOJIb30BAHKUE TAKUX TPOTPAMMHBIX
cpencts, kak Mathcad, Scilab u mp.

9. MeToauyeckue yKazaHus AJis1 00y4ar0IIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

CryneHT, M3y4arollud IOUCLUUIUIMHY, OJDKEH, C OJHOW CTOPOHBI, OBNAJETh OOIIMM MOHATUHHBIM
arrnaparoM, a ¢ Apyroil CrOpoHsl, JOJKEH HAyYUThCS IPUMEHSTh TEOPETUUECKUE 3HAHUS Ha IIPAKTUKE.

B pe3ynpTare MU3y4YCHUSA AUCHUIUIMHBI CTYACHT NOJDKCH 3HATh OCHOBHBLIC ONPCEACICHHUSA W IOHATHL,
YMETh IPUMCHATH IMOJTYUYCHHBIC 3HAHUA JId PCUICHUS PA3JIMYHBIX 3aa4.

YcnemHoe 0CBOCHUE Kypca TpeOyeT:

— TIOCEIIICHUS BCEX 3aHATUH, MPETYCMOTPEHHBIX YUEOHBIM TUTAHOM T10 AUCIHILTHHE;
— BeJICHUS KOHCIICKTA 3aHSITUH;

— HaNPsDKEHHOMW CaMOCTOATEIHLHOU PabOTHI CTYIEHTA.

CamocrosTenbHas padoTa BKIIFOUAET B CeOs:



— YTEHHE PEKOMEH0BaHHOH JINTEPaTyphl;

— TpopaboTKy y4eOHOro MaTepuaja, MOATOTOBKY OTBETOB HA BOMPOCHI, MpPEAHA3HAYECHHBIX VIS
CaMOCTOSTENBHOTO U3yUEHUS;

— peUICHUC 3a1a4, npcajraraCMbiX CTyACHTAM Ha 3aHATUAX;
— INOATOTOBKY K BBIITIOJIHCHUIO 3a,[[aHPII7[ TeKyu[efI n HpOMe)KyTO‘lHOﬁ aTTCCTalum.

[lokazarenem BiajgeHHs MaTepHUajoM CIYXHT yMEHHE 0e3 KOHCIIEKTa OTBeYaTh Ha BOMPOCHI IO TEMaM
JUCLIAIUIMHBIL.

BaxxHo 10oOWTHCS MOHMMAaHUSI M3y4aeMOro MaTepuala, a He MEXaHHYECKOro ero 3amomuHaHus. llpu
3aTPYHEHUU H3y4YCHHS OTICNBHBIX TEM, BOINPOCOB, CleXyeT oOpamarbcs 3a KOHCYIBTALMSAMU K
MIpenoAaBaTesio.

Bo3MoxxeH mpOMEKYyTOUHBIM KOHTPOJb 3HAHUN CTYACHTOB B BUJIC PELICHHUS 33a/1a4 B COOTBETCTBUU C
TEeMAaTHUKOU 3aHATHI.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: [Ipuxnagaeie MaTeMaTHKa U GU3NKA

npopuiIb NOArOTOBKHU: OO0was u npukiagHas Gusnka
OusTex-mkona QUMK U ucciaeoBanuil uM. Jlanaay
kadeapa npodiieM GU3UKU U acTPOPUZUKU

KYpC: 3

kBaTuuKkanus: OaxanaBp

Cemectp, (hopMBI IPOMEKYTOUHOH aTrTecTanuu: 6 (BeCeHHUN) - DK3aMeH

PaszpatGoTunk: B.A. Cupora, xana. ¢pu3.-MaT. HayK



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-1 Criocoben oCyIIecTBISATh MTOUCK,
KPUTHYECKUI aHAJIM3 U CUHTE3 HH(POPMALHH,
NPUMEHSATh CUCTEMHBIH MOXO/ sl PEIICHUS
MOCTABJICHHBIX 33]1a4

VYK-1.1 Ananusupyet 3aaady, BBIAEISSA 3Tallbl €€ PelIeHus,
JeMCTBUS IO PELICHUIO 3a1a91

VYK-1.2 HaxomuT, KpUTHYECKH aHAIM3UPYeT U BbIOMpaeT
nH(pOpMaIINI0, HEOOXOMUMYIO ISl PEIeHHUs TTOCTaBICHHON
3a1auu

VYK-1.3 PaccmarpuBaeT pa3nuyHbBIE BapUaHTHl PELICHUS
3a[a4M, OLICHUBACT WX MPEUMYILECTBA U HEAOCTATKH

YK-1.4 I'pamotHO, JIOTUYHO, apryMEHTUPOBAaHHO
(dhopmupyeT cOOCTBEHHBIE CY)KICHHS U OLIEHKH

YK-6 CriocoGeH ynpaBisTh CBOUM BPEMEHEM,
BBICTPAMBATh U PEAIN30BBIBATH TPACKTOPHUIO
caMOpa3BUTHS Ha OCHOBE NPUHIINUIIOB
00pa3oBaHMs B TeUEHUE BCEH KU3HU

VYK-6.1 Ormpenenser npUOPUTETH  MPOodhecCHOHATBHON
NEeSITEIbHOCTA W CHOCOOBI €€ COBEpIICHCTBOBAaHUS Ha
OCHOBE CaMOOIICHKH

VK-6.2 CrnocobeH  miuaHMpOBaTh  CaMOCTOATENIBbHYIO
JEATEIbHOCTh B PEIICHHHM IPOQECCHOHANBHBIX —3a1ay;
MOJBEprarh KPUTHUYECKOMY aHAIN3Y IPOACIaHHYI0 padory;
HAaXOIUTh M TBOPUECKU HCIIOIb30BaTh MMEIOIIUICS OMBIT B
COOTBETCTBHUH C 33Ja4aMH CaMOPa3BUTHUS

OIIK-1 CniocobeH npuMeHSITh
(dyHIaMEHTAIbHbBIC 3HAHUS, MOJTyUYCHHBIC B
obnacty pU3NKO-MaTeMaTHUECKUX U (HITH)
€CTECTBCHHBIX HayK, U HCIIOJIb30BaTh UX B
npodeCcCHOHABHOMN JIeTeTBbHOCTH

OIIK-1.1 CriocobeH aHanmM3upoBaTh MOCTABICHHYIO 3ajady,
HaMeuarTb IIyTH €€ PEeLeHUs

OIIK-1.2 CnocobeH cTpOUTh MareMaTHYecKue MOJIENH,
MPOU3BOIUTH KOJIMUECTBEHHBIE PACUETHI M OLICHKH

OIIK-1.3 CnocobeH ompenensiTs T'paHHULbl MPUMEHUMOCTH
HOJIyYECHHBIX PE3YJIBTaTOB

OIIK-2 CriocobeH ucronb30BaTh COBpEMEHHbBIE
MH(OPMAIIMOHHBIE TEXHOJIOTHU H
MPOrpaMMHbIE CPEACTBA IIPU PEIICHUHN 3a/1a4
npodecCHOHAIBHON IS TeIBHOCTH, COOITIoas
TpeboBaHus HHPOPMAIIMOHHON 0€30MacHOCTH

OIIK-2.1 Criocoben MIPUMEHSTh COBPEMEHHBIE
BBIYHMCIIMTEIEHYIO TEXHHKY W CEpBUCHI ceTH MHTepHET B
obnactu (cdepe) npodeccnoHanbHON AEITETBHOCTH

OIIK-3 Crioco6eH cocTaBisITh U 0QOpMIIST
Hay4HbIC U (UJIM) TEXHUYECKHE
(TEeXHOIOTHYECKUE, MHHOBAITMOHHBIC) OTICTHI
(my6nuKanym, MpOeKThI)

OIIK-3.3 Bnazmeer MeTogaMu BU3yalbHOTO W TpauuecKoro
MPEICTABICHUS PE3yNbTaToB Hay4HOM
(Hay4YHO-TEXHUYECKON, MHHOBAIIMOHHOW TEXHOJIOTHYECKON)
JESITEeIbHOCTH B BUJIE OTYETOB, HAyYHBIX ITyOIMKaLINT

OIIK-4 CriocoOeH oCyIIeCcTBIATE COOp U
00pabOTKy HAYYHO-TEXHUYIECCKOH U (VITH)
TEXHOJIOTUYECKON HH(POPMAIHH /ISl PEIICHUS
(byHIaMEHTAIBHBIX U MPUKIIAJHBIX 33129

OIIK-4.1 Bnameer MerogaMM HAay4yHOTO TIOMCKA H
MHTEJIEKTYaJbHOTO aHalu3a MH(GOPMAIMM IIPU PELICHUH
3a1a4 npodeccuoHaNbHON AEATEIbHOCTH

OIIK-5 CriocobeH yuacTBOBaTh B IPOBEICHUH
(yHIaMEHTANbHBIX U IPUKIATHBIX
HCCIIeJOBAaHUN U pa3pabOTOK, CAMOCTOSTEIEHO
OCBaMBaTh HOBBIE TEOPETUUECKHE, B TOM YHUCIIE,
MaTeMaTHUYECKUE METO/bl UCCIEI0BAHUMN, U
paborars Ha COBPEMEHHOM SKCIIEPUMEHTATBHON
HAay4HO-UCCIIEI0BaTEIbCKOM,
HU3MEPHUTENBHO-aHATUTUYECKOHN 1
TEXHOJIOTUYECKOH anmnaparype

OIIK-5.1 CnocobeH pemarh TOCTaBICHHbIC 3a/1a4d B
obnactu TEOPETHUECKUX u SKCTIIEPUMEHTAJILHBIX
UCCIIeJOBaHUN U pa3paboTOK

OIIK-5.2 OO6OmnazaerT CIIOCOOHOCTHIO K OCBOEHHIO HOBBIX
3HAHWUU HA OCHOBE M3YUYCHHS JIMTEPATYPHI, HAYYHBIX CTaTeh
U IPyTUX UCTOYHUKOB

[IK-1 CnocoGeH m1aHupoBaTh U IPOBOAUTH
Hay4YHbIE SKCTIEPUMEHTHI (B M30paHHOI
MPEeIMETHOM 001acTH) U (MJIN) TEOPETUIECCKHUE
(aHATMTHYECKIE M IMUTAIIMOHHEIC)
HCCIICAOBAHHUS

I1IK-1.1 Bnameer  yHmameHTambHBIMH
3aKOHAMU U TEOPHUSIMU COBPEMEHHOU (DPU3UKH

IIOHATUSAMU,

[IK-1.2 Hmeer miyOokoe 3HaHME W IMOHMMaHUE Oa30BBIX
MaTeMaTHYEeCKUX JUCLUILUIMH

[IK-1.3 Bnageer KyapTypoi MOCTAaHOBKH HAay4YHOM 3aJlaud U
MOJEJINPOBAHUSI €CTECTBEHHOHAYYHBIX OOBEKTOB U CHCTEM

I[IK-1.4 VYmeer cTpoUTh MAaTEMaTUYECKUE MOACIH MAJIA
ONMMCAHMSI W MCCIEAOBaHUA TIPOLECCOB M SABIEHUH B
COOTBETCTBYIOIUX HAYYHBIX 001aCTIAX




[IK-2.2  VYmeer HaxoguTh  KIIOYEBBIE  MapaMeTpHl,
OTIpEeNICNIAIONINE HU3yyaeMoe SIBJICHHE, W IPOU3BOIUTH

[MK-2 CriocobeH aHanu3upoBaTh MOyYEHHBIE B |YUCICHHbBIC OLCHKH 10 MOPSJIKY BEJIUYMHBI

XOJI€ HAYYHO-UCCIIEI0BATENLCKON PAbOThI [1K-2.3 Cnioco0eH npencTaBiATh HayYHbIE YTBEPKACHUS, HX
AAHHBIC U ICJ1aTh HAYYHBIC BBIBOIbI 000CHOBaHMS M JI0KAa3aTeNIbCTBA, HAYYHbIE MPOOIEMBI M HX
(3aKioueHus) pelieHus] SCHO M TOYHO B TEPMUHAX, MOHITHBIX JUIA

mpoeCCUOHAIBHON ayTuTOpUU, B MHUCHMEHHOH M YCTHOU
dhopme

2. Iloka3arei OLleHUBAHUS KOMIIeTeHITHHA

B PE3IYIBTATC U3YUCHUA TUCHUILIJIMHBI <(BB€,[[€HI/I€ B KOCMOJIOTHIO» o6yqalomm‘/ics{ JOJIKCH:

3HAThb:

COBpEMEHHBIE TIPOOIEMbI KOCMOJIOTHH;

MECTO U POJib OOIIMX BOMPOCOB HAyKH B HAYYHBIX UCCIICIOBAHUSX;
TEOpEeTUYECKUe MOJETH (PyHAaMEHTAIbHBIX IIPOIIECCOB U SIBICHUN B KOCMOJIOTHU
MPUHLUIIBI CAMMETPHH U 3aKOHBI COXPAaHEHHUS;

HOBEHIIINE OTKPBITHA B 007aCTH KOCMOJIOTHY;

MMOCTaHOBKY IIPOOJIEeM KOCMOJIOTHU U O01IEeH TEOPHUH OTHOCUTEIHHOCTH;

0 B3aUMOCBS35X U (PyHIaMEHTAJIbHOM €IMHCTBE €CTECTBEHHBIX HayK.

Oooooooo

yMeThb:

[l 3¢ ¢eKTHBHO UCTIONB30BaTh HA MPAKTHKE TEOPETHYECKNE KOMIOHEHTHI HAYKH: TIOHATHS, CYXKICHHS,
YMO3aKJIIOUYEHNs, 3aKOHBI;

[J mpeacraBuTh NaHOPaMy YHHUBEPCAJIbHBIX METOAOB U 3aKOHOB COBPEMEHHOI'O €CTECTBO3HAHUS;

[J  abcTparupoBaThCsi OT HECYIIECTBEHHBIX BIMSHUNA NPU MOACITUPOBAHHUU PEaJbHBIX (DHU3MYECKUX
CUTYaLM.

BJIAA€Th:

[J Hay4yHOU KapTUHOH MUpa;

[J  OCHOBHBIMHM HOHSTHSIMH M METOAAMU TEOPHUU OTHOCHUTEIBHOCTH M TEOPETHYECKOH (pu3mku B
LIEJIOM;

[J HaBBIKAMH CAMOCTOSTEIBHON paOOTHI IO PELICHHUIO 3a/1a4;

[l MareMaTHYeCcKUM MOJIEIMPOBAHHEM (PU3NUECKHX 3a1ad.

3. IlepeyeHb THNOBLIX (IPMMeEPHBIX) BONPOCOB, 32/1aHHUI, TeM /ISl HOATOTOBKH K TeKylleMy KOHTPOJII0

[Ipumeps! 3a7a4 U3 JOMAIIIHETO 3aJaHUS:

1. Korga Mbl BepBbie yBUIEIH Obl KBa3ap, KOTOpBIN ceiiuac BuauM nipu z=10, ecnu Obl OH CBETHII
Bcerga? (B MaTepuanbHO TOMUHUPOBAHHOM MJI0CKOW BCEIEHHOM)

2. MpI HabIrOaeM OZIHY M TY K€ TAIaKTHKY Aosiroe Bpems. Kak u3meHsiercs ee KpacHOE CMEIeHHE CO
BpemeneM? Hapucosarp rpaduk. (Bo Bcemennoir pme Currepa; IJIOCKOH — MaTepHaIbHO
JOMUHUPOBAHHO; paIialliOHHO JOMHUHUPOBAHHOM. )

3. Hmeercst Habop rajakTHK OJUHAKOBOTO pa3Mepa Ha Pa3HbIX paccTOsSHMAX (z) oT Hac. Kak 3aBucur
OT Z YIJIOBOW JuMaMeTp rajlakTuku B MeTpuke e Currepa? B JIOCKOM MarepuaabHO JOMUHUPOBAHHOM
BCEJICHHOM?

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBEAeHHUA IIPOMEKYTOYHOM aTTecTaluu
o0y4yarommxcst

[TepeueHb KOHTPOIBHBIX BOIPOCOB:

1. Yo Ttakoe nmoctosiHHas Xab0ia, ueMy oHa paBHa?

2. Yro Takoe KocMooruueckast HHQISIH?

3.IlpuunHbI BO3HUKHOBEHHUS PEIIMKTOBOTO M3ITyUYECHUS

4.CoBpeMeHHas TeMrieparypa penukra. Kakoit ona Obli1a B MOMEHT peKoMOuHaIu?
5. 3aBHCHMOCTB TeMIEpaTypbl PETUKTOBOTO U3Ty4YEHHsI OT BPEMEHH.

6. CymiecTByeT Ju (KOHEYHBIM) TOPU30HT YACTHUI[ B MaTepHabHO-TOMUHUPOBAHHOW BCEJIEHHOW; B
paaraMoHHO-IOMHUHUPOBAHHOW BCEJICHHOM; BO BceJleHHOM ne CUTTepa; B HalIel BCeIeHHON?




[IprMepbl KOHTPOJIBHBIX 33JIaHUN:
1. Ouenuts Bpems xu3Hu Beenennoit

2. NMerotes 2 rajgakTUKH C OMHAKOBBIM KPAacHBIM CMEIIEHUEM Z IO pa3HbIE CTOPOHBI OT Hac. Buadar
nu oHU Opyr Apyra? Ecnu fma, ToO ¢ KakuM KpacHbIM cMemieHneMm? PaccMoTpeTs ciiydad MIIOCKOM
MaTepHalbHO JOMUHUPOBAaHHOU U Jie CUTTEpOBCKOW BeeneHHoi.

3. Paccmorperh anuabaruyeckoe pacHIMpeHHe cpenbl, cocTosimed u3 (HOToHOB ¢ HEOOMbIION
NPUMECHI0 BEIIECTBa, AOCTATOYHOW JUIS TOJICP’KaHUS TEPMOAMHAMHYECKOro paBHOBecus. Kak 1o
Mepe pacIIMPEHUst MEHSIETCs TemIieparypa?

4. YdyecThb B 33JaHUU 3 MOIMPABKHU, CBA3aHHBIE C JaBJICHHEM U KHHETUYECKOM SHEpruei BelecTna.

5. Ilpennonoxxum, 4Tto TeMiepaTypa PeJUKTOBOIO M3JIydyeHMs okazajach B 10 pa3 MeHblle, 4eM 3TO
€CTh Ha caMoM Jielie (a IIOTHOCTDh BemecTBa - Ta xe). OLeHUTE KOJIMYECTBEHHO, KaK OTIIMYAINChH OBl
OT NEWCTBUTENBHBIX TEMIIepaTypa M KpacHOe cMelleHue pekomOuHanmu? A ecnu Obl Temmeparypa
penukra Obuta Menbiie B 104 pa3?

[IpumMepsl 3K3aMEHALMOHHBIX OUJIETOB:

burer 1.

1. Kocmonoruueckas MOCTOSTHHAS

2. . Poct gnykryauuii B pacmupsonieiics Becenennoit

burer 2.

1. Merpuka PoGeprcona-Yokepa Kak clIeICTBUE KOCMOJIOIMYECKOTO MPUHIIHUIIA.
2. Teopwus unsiunn

burer 3.

1. Otxnonenus ot ¢popmyisl Caxa B pacmmpsitouieiica BeeiaeHHOM.

2. HabnronarenbHble MOATBEPKACHUS CYIIECTBOBAHUS TEMHOMN SHEPTHH.

burer 4.

1. Maremaruueckast HOpMyITHPOBKa KOCMOJIOTUYECKOTO MPUHLHUIIA.

2. I'paBUTALIMOHHBIE JIMH3bI 1 MUKPOJIMH3UPOBAHHE.

burer 5.

1. CBs3b HabMOMAEMON aHU30TPOIHMHU C (IYKTyalUsIMHU Ha c(hepe MOCIEIHEr0 PacCesiHuU.
2.ApPTryMeHTHI «32» TEMHYIO MaTepHIO.

Kputepun onennBanus

Onenka "ommuno" (10 GayioB) BBICTABIISIETCSl  CTYAEHTY, IIOKa3aBIIEMY BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, DIIyOOKHE 3HAHMSA Y4eOHOW NporpaMMbl IUCHUIIMHBL, TPOSBIAIOIIEMY
HWHTEpeC K JaHHOW NpPEAMETHOW 00JacTv, MPOJEMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPUYECCKH
MPUMEHATh X Ha NPAKTHKE IPU PeIleHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHHUE
MPUHATHIX PELICHUH.

Onenka "ormmmuno" (9 0amioB) BBICTABJISIETCSl  CTYIEHTY, IIOKa3aBIIEMy BCECTOPOHHUE,
CHCTeMaTH3UPOBaHHbIE, ITyOOKHE 3HAHUS y4eOHON MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
MPUMEHSATh UX Ha MPAKTHKE NP PELICHUH KOHKPETHBIX 3aa4, CBOOOTHOE U PaBUIbHOE 00OCHOBAaHHE
HPUHATHIX PELICHAMN.

Onenka "ortnmuuno" (8 0OamioB) BBICTAaBIISIETCSI  CTY[AEHTY, IIOKa3aBIIEMY BCECTOPOHHHUE,
CHUCTEMaTH3UPOBaHHbIC, [IyOOKHE 3HaHMA Y4eOHOW MpOrpaMMbl JUCLUUIUIMHBI U YMEHUE YBEPEHHO
INPUMEHATh MX Ha MPAKTHKE MPU PELICHNH KOHKPETHBIX 3a]ad, MPaBWIbHOE 00O0CHOBAaHHE MPUHSATHIX
pelIeHui, ¢ HEKOTOPBIMH HEOYETAMH.

Onenka "xopomro" (7 6aiioB) BBICTABISETCS CTYIEHTY, €CIIM OH TBEPAO 3HAET Marepuall, TpaMOTHO U
[0 CYIIECTBY H3J1araeT ero, yMeeT NPUMEHSTH MOJy4YCHHbIC 3HAHMS Ha MPAKTHKE, HO HEAOCTATOYHO
IpaMOTHO 0OOOCHOBBIBAET MOJYYECHHBIC PE3YIIBTAThI.

Onenka "xopomo" (6 0anoB) BBICTABIAETCS CTYIEHTY, €CIIM OH TBEPAO 3HAET MarepHall, TPaMOTHO U
[I0 CYILLIECTBY H3JaraeT €ro, yMeeT NPUMEHATh IOJIY4YEHHbIE 3HAHUS Ha IPAKTUKE, HO JIOIYCKaeT B
OTBETE WJIH B PELICHUH 33]a4 HEKOTOPbIE HETOUHOCTH.

Omnenka "xopomio" (5 06auioB) BBICTABISETCS CTYACHTY, €CIH OH B OCHOBHOM 3HAET MaTepuall,
rpaMOTHO U IO CYIIECTBY H3JIaraeT €ro, yMeeT NMPHUMEHSTH MOJlyuYeHHbIE 3HAHHWS HA MPAKTHKE, HO
JOIyCKaeT B OTBETE WM B PEIICHUH 3a/1a4 JOCTATOYHO OOJIBIIOE KOJTMYECTBO HETOUHOCTEH.



Omnenka "ynoBrneTBopUTenbHO" (4 Oama) BBICTABISETCS CTYACHTY, MOKaszaBlieMy (parMEeHTapHBIH,
pa3pO3HEHHBIN XapakTep 3HAHWH, HEJIOCTATOYHO IPaBHIbHBIE (OPMYIMPOBKH 0a30BBIX MOHITHH,
HapyULIEHUs JOTMYEeCKON MOCIIe0BATEIbHOCTH B U3JIOKEHUN TPOrPaMMHOTO MaTepuana, HO IpH 3TOM
OH OCBOMJI OCHOBHBIC pa3eibl Y4eOHOH MporpaMMbl, HEOOXOAUMBIE JUIS JalbHEUIIero oO0y4eHus, u
MOKET IPUMEHSTh TOJIyYeHHBIE 3HAHUS 110 00pa3ily B CTAaHJAPTHOW CUTYaIHH.

Omnenka "ynosierBoputenbHO" (3 Oayiia) BBICTABISIETCS CTYACHTY, MOKa3aBIIieMy (parMeHTapHBIH,
pa3pO3HEHHBIN XapakTep 3HaHHi, JOIyCKAIOUIEMy OIMUOKA B (OPMYIHPOBKaX Oa30BBIX MOHSATHH,
HapyLIEHUs] JIOTHYECKOM IOCIEe0OBAaTEIbHOCTH B M3JIOKEHUH IPOrPaMMHOIO MaTepuana, ciado
BJIaJICeT OCHOBHBIMU pa3JeliaMy yueOHOU MpOorpaMMbl, HEOOXOMUMBIMHE JUTS JaJIbHEHUIIEro 00ydeHHs U
C TPYAOM IIPUMEHSET MOIy4YEeHHbIC 3HAHUS JJa’Ke B CTAHAAPTHON CUTYalHH.

Omnenka "HeymoBneTBopuTeNnbHO" (2 0ajya) BBICTABISIETCS CTYACHTY, KOTOPBIA HE 3HAET OOJNbIIeH
YacTH OCHOBHOTO COJICPXKaHWS Y4EeOHOH MpOorpaMMbl TUCHUIUIMHBI, JAOMyCKaeT rpyOble OMIMOKH B
(bopMyIHPOBKaX OCHOBHBIX NPHHIUIIOB U HE YMEET UCIIOJIb30BaTh IOJyYCHHBIE 3HAHHS NPH PEIICHUN
THUIIOBBIX 33/1a4.

Onenka "HeynosierBoputenbHo" (1 6aymun) BeICTaBIAETCS CTYACHTY, KOTOPBIH HE 3HAET OCHOBHOTO
cojiep KaHusl y4eOHOH MpOorpaMMbl IUCHUILTUHBI, JOMycKaeT rpyOeiiine omuOKu B (GOpPMYITUPOBKAX
0a30BBIX TOHATHH TUCHUIUIMHBI U BOOOIIE HE WMEET HABBIKOB DPEIICHUS THIIOBBIX MPAKTHYCCKHX
3ajad.

5. MeTonuveckne MaTepuabl, onpeneasione Npouexypbl OeHUBAHUA 3HAHUI, YMeHH I, HABBIKOB H
(W) onbITA AESATEJIbHOCTH

ITpu mpoBeneHMH YCTHOTO 3K3aMeHa oOywaromemycst npepoctasisercss 30 MUHYT Ha IHOATOTOBKY.
Onpoc ofydaromierocst 1Mo OwjeTy Ha YCTHOM 5K3aMEHE HE JIOJDKCH IMPEBBIIATh OFHOTO
aCTPOHOMMUYECKOI'O yaca.



