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Cemectp, hopMBI IPOMEKYTOUHOH arTecTanuu: |1 (oceHHui) - Dx3amMeH

AynutopHbIX yacoB: 60 Bcero, B TOM YHCIIE:
nexuuu: 30 gac.
cemuHapsl: 30 gac.
naboparopHsie 3ansTus: 0 Jac.

CamocrositenpHas pabora: 45 gac.
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AHHOTANMA
Kypc mocBsleH COBpEMEHHOMY COCTOSHHIO KOCMOJIOTMM - HaykKH O BcenenHoil. B kypce H3mOKeHBI
(u3nYecKrue OCHOBBI TEOPETHUECKON M HAOIIONATEIbHON KOCMOJIOTHU. B Kypce JaHbl OCHOBBI COBPEMEHHON
KOCMOJIOTUH, KOTOpblEe YK€ HE H3MEHSATCs B OyaylieM, BKIIIOYas OCHOBbI TEOpUM TpaBUTALMU U

CaMOI'PaBUTHPYIOIIUX CUCTEM.

Takke Kypc BKIIOYAET U3JIOKCHHE MEXaHW3Ma I'eHepaliiy BO3MYIIEHUH METPUKH, TEOPUH KOCMOJIOTHYECKOM
UHQISIIAY 1 UMEIOLIMXCS HaOI0IaTeIbHBIX TECTOB.

1. leau u 3apauu

eap AUCUMNIMHBI

cOopMUpPOBaTh MpPEACTABIEHHE O COBPEMEHHOM YPOBHE KOCMOJIOTHUECKUX HCCIECJOBAaHUH |
B3aUMOCBS3AX PA3IMYHBIX 00JacTe KOCMOJIOTHH, KaK MEXAy co0ol, Tak M C HaOIomarelbHBIMU

JaHHBIMU.

3agauu AU CHUILIHHBI

MPEeJOCTaBUTh WHCTPYMEHTApUH, HEOOXOMWUMBIA JUIS BEJCHHSI HCCICIOBAHUNH B KOCMOJIOTHH H
PESITUBUCTCKON acTpOo(U3HUKe Ha COBPEMEHHOM YPOBHE.

2. Ilepeyens opMupyeMBbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAITPAaBJICHO Ha (bOpMI/IpOBaHI/Ie [$1($9174:0)11170,€ KOMHeTeHL[I/Iﬁi

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMHN

I/IHI[I/IKaTOpBI JOCTHIXKCHHUA KOMIICTCHIIMH

YK-2 CriocoGeH ynpaBisiTh IPOEKTOM Ha BCEX
JTanax ero peajan3anuu

VYK-2.1 ®opmynupyeT B pamKax 0003HAYCHHON MPOOJIEMBI,
Lenb, 3aJaud, AakTyalbHOCTb, 3HAUYUMOCTb (Hay4dHYIO,
MPaKTUYECKYI0, METOANYECKYIO U MHYIO0 B 3aBUCHMOCTH OT
TUIIA TIPOEKTa), OXHUIAEMbIE PpE3yJIbTaTbl U BO3MOXKHBIE
cdepbl UX IPUMEHEHUS

YK-5 CnocoGen aHanu3upoBaTh U yUYUTHIBATh
pa3Ho0Opasue KyJIbTyp B IIpolecce
MEKKYJIBTYPHOTO B3aHMOJICHCTBHS

VYK-5.1 CnocobeH BBISBIATH crieUUPUKY (PUI0COhCKUX U
HayYHBIX TPAJAUIIIA OCHOBHBIX MUPOBBIX KYJIBTYP

OIIK-1 Bnaneer cuctemolt pyHIaMeHTATBLHBIX
Hay4YHBIX 3HAHUH B 00JacTn
(hu3HMKO-MaTeMaTHIECKUX HAyK

OIIK-1.1 SHaer W© CIOCOOEH  HCHONIL30BaTh B
nmpoeCCHOHANBPHOW ~ NIeATEeNhbHOCTH  (PyHITaMEHTaIbHBIC
Hay4HbIC 3HAHUS B 001acTH (U3NKO-MATEMATHIECKUX HAyK

OIIK-1.2 Crmocoben 0000mmaTe ¥ KPUTHYECKH OILCHUBATh
OIBIT M PE3yJbTaThl HAYYHBIX HCCIICJOBaHUII B 00JacTH
mpoeCCUOHATBHOM IEATEILHOCTH

OIIK-2 Nmeet npeacrapieHne 00 aKTyaabHBIX
mpobiemMax HayKH U TEXHHKH B 001acTH cBOeH
po¢eCcCUOHANBHON IeSTENbHOCTH, CIIOCOOCH
Ha HayYHOM f3bIKe (hOPMYIHPOBATH
npogecCHOHANbHBIE 3a]1a41

OIIK-2.1 NmeeT npeacTaBieHne O COBPEMEHHOM COCTOSTHUU
WCCIICAOBAaHUA B pPaMKax TeMaTW4yeckoil obmactu cBoei
npodeccuoHaIBHON 1S TeTbHOCTH

OIIK-2.2 Crniocoben OLICHUBATh AKTyaJIbHOCTh
WCCIIeZIOBAaHU B obnmactu cBoel mpodeccroHanbHON
JEATEIIFHOCTH U MX MPAKTUYECKYI0 3HAYMMOCTb

OIIK-2.3 Brnameer mnpodeccHoHANLHONW TEPMUHOIOTHEH,
UCHOJNB3YyeMOH B  COBPEMEHHOH  HAayYHO-TEXHHUYECKON
aurepatype, o0J1aaeT HaBBIKAMHM YCTHOTO M HMHCbMEHHOTO
W3JIOKEHUSI PE3yJAbTaTOB HAyYHOW ACSTEIBHOCTH B paMKax
npodeccuoHaIbHONH KOMMYHHUKAIUU

OIIK-5 CriocoOeH 1 roTOB K MOBBIILIEHHIO
KBaJTU(UKAIMH, TPOPECCHOHATLHOMY POCTY U
PYKOBOJICTBY KOJJISKTHBOM B chepe cBocit
podeCcCHOHAILHOMN IS TeIbHOCTH, TOJIEPAHTHO
BOCIIPUHUMAsI COIMATbHBIC, STHUUECKUE,
KOH(ECCHOHAIBHBIC M KYJIBTYPHBIC Pa3Indus

OIIK-5.1 Crocoben paboraTh B KOJUICKTHBE, TOJEPAHTHO
BOCIIPHHUMAS COIIMAJIbHEIC, ITHUYECKUE,
KOH(ECCHOHAIBHBIE U KyJIBTYpPHbIE Pa3Inyuust

OIIK-5.2 Bmaneer
KOJUIEKTUBOM B
JIEeSITEJIbHOCTHU

HaBBIKOM
chepe  cBoel

PYKOBOJCTBA  MaJbIM
npodeccuoHaIbHON

OIIK-5.3 Crpemutrcs K TOJY4YEHUIO HOBBIX 3HAHUIA,

HpO(l)eCCI/IOHaJ'IBHOMy " JIMYHOCTHOMY POCTY




[IK-1 Criocoben craBuTh, (hOpMaIN30BBIBATH U
pemars 3aa4u, B TOM YUCIIe pa3padaThIBaTh U
UCCIIE/I0BaTh MaTeMaTHYECKUE MOJICITN
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO
aHAJIN3UPOBATh HAyYHBIE MPOOJIEMBI, TIOJTy4aTh
HOBBIC HAYYHBIC PE3yJIbTaThI

[MK-1.1 CnocobeH HaxoauTh, aHAIM3WPOBATH U 0000IIATH
nHpOpMaNKIO 00 aKTyalbHBIX Pe3yJIbTaTax HCCIICIOBAHUN B
pamMKax TemaTH4eckoi o0nacTu cBoed mpodeccHoHaTbLHON
JEATEIIEHOCTH

[IK-1.2 CnmocoOeH  BbABHrarh  THUIIOTE3bl, CTPOUTH
MaTeMaTHYeCcKue MOAEIM Ul OIUCaHMUA H3ydaeMbIX
SIBIICHUH U MPOLIECCOB, OLEHUBATh KAYECTBO pa3paboTaHHON
MOJENN

[MK-1.3 CnocobeH NpUMEHATh TeopeThueckne W (W)
9KCIIEPUMEHTAJIbHBIE METOJbl MCCIEJOBaHUN K KOHKPETHON

HaydyHOW 3afjaye W HMHTEPIPETUPOBAaTh  TOJTyUYEHHBIC
pe3yabpTarhl
[IK-3.1 Ilommmaer nUpUHOUIEI PaOOTBl HUCHOIB3YEMOTO
[IK.3 C 5 6 00opynoBaHuUs (cnenmanu3upOBaHHBIX MaKeTOB
-3 Cniocob6eH npodeccHoHaNbHO paboTars ¢ NPHKTA/HBIX TIPOrPaMM)
HCCIICI0BATEIbCKUM U UCTIBITATEIbHBIM
[K-3.2 Criocoben MIPOBOJIUTH SKCIIEPUMEHT

obopynoBaHueM (MpruOOpaMH U yCTaHOBKAMH,
CTIeATN3UPOBAaHHBIMH TTAKETaMH PUKIIAHBIX
porpamMmm) B U30paHHON TpeMETHON 00JIaCTH

(MozmenupoBaHUE) C HCIIOIB30BAHHEM HCCIEI0BATEIHCKOIO
o0opynoBaHus (ITAKETOB MPHUKIIAIHBIX IPOTPAMM)

[IK-3.3 CnocoOeH oOneHMBaTH TOYHOCTh IOJyYEHHBIX
SKCIIEPUMEHTANIbHBIX (UMCIEHHBIX) PE3yAbTaTOB

3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUsI N0 JUCHMILINHE (MOLYJII0)
B pesynbrare 0cBOEHHS AUCHUIIMHBI 00y4alOIINeCs JOIKHbI

3HATb:

TeOMEeTPUYECKUE MOHATUS U HaOloaeMble, KOTOPBIMH OIEPHPYET KOCMOJIOTHS; HaOOp mapameTpoB
CTaHAAPTHOW KOCMOJIOTHUECKOI MOJIETIH U HAOJIIOICHUS, HAa KOTOPBIX OHA Oa3upyeTcs.

YMETB:
BBIUMCIINTE HAOIIOJaeMble BEJIUYHHBI

npnu 3aJaHHOM Ha60pe KOCMOJIOTHYCCKUX 11apaMCTpPOB,

BBIYHMCIIUTH TAPAMETPBI CIIEKTPOB BO3MYIIEHUH B 3a1aHHOI MOJIeNTH HHQIISALNN.

BJIAJIETD:

METOAaMU OLCHKHU KOCMOJIOTMYECKUX IMapaMETpPOB.

4. Conep:xanue TMCUMIIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE IO TeMaM (pa3jejiaM) ¢ yKa3aHueM
OTBEJEHHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacOB H BH/I0B YUeOHbIX 3aHATHI

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

Tema (pazmern) TUCITUTUTHHEL

TpymoeMKOCTb IO BHJAM Y4eOHBIX 3aHATUH, BKITIOUAs
CaMOCTOATENIbHYIO padoTy, Jac.

CamocT.

Jlexnun
H pabora

CeMuHapsI

JlaGopar. paboTsI

9KCHepI/IMeHTaHLHLIe OCHOBaHHUsA

KOCMOJIOTHH

KpynHomacmrabHas
Bcenennoit

CTPYKTYypa

Ocuosel OTO

®puaMaHOBCKas MoENb BeesleHHOM

UYepHble abIpbI

Komnnarc neuteBoro mapa

Tenzop Pumana

I'paBuTanMOHHOE TMH3UPOBAaHUE

[TpoGnembr
KOCMOJIOTUYECKON MOJIEITN

CTaHJIapTHOU

O | XA |n|=[w] N

—
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11 I'enepanusg Bo3MyIeHUN METPUKU 2 2 4
AHU30TPOIUS PEIUKTOBOTO HU3JIy4YEHHUS.

12 5 5 6
UYepHble IbIpbI

Hroro yacos 30 30 45

[TonroToBka K 3K3aMeHy 30 gac.

Oobmas TpynoEMKOCTb 135 gac., 3 3au.en.

4.2. Cogep:xaHue OUCHUILTUHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszeiam)
Cemectp: 1 (Ocennutit)
1. DkcnepuMeHTabHBIE OCHOBaHHS KOCMOJIOTUU

O030p HaOMIOmATENbHBIX AAHHBIX. OKCIEPUMEHTAJbHbIE OCHOBaHUS KocMmojoruu. CraHmaprHas
KOCMOJIOTUYECKasi Mojielb. 3akoH XaO0ma. OCHOBHBIE CTaWHM paciiupeHus: BceleHHO.
Pacnpenenenue OapuoHoB W TeMHoW Marepuu. Kpusbie Bpamenusa. Ilomcku yacTuibl TEeMHOMR
Marepuu. llepBUYHBIN HYKIEOCUHTES.

2. Kpymnomacirabnas cTpykTypa Beenennoit

KpymHomacimitabnas ctpyktypa BeeneHHON. DneMeHThl KpymHOMAacIITaOHOM CTPYKTYPBI BCEICHHOM.
HeliTpuHo B koCMOIOTHH.

3. OcuHoBel OTO

CoObiTHe, MeTpudyecKui TeH30p MUHKOBCKOTO, XPOHOMETpHUYECKash THIOTe3a, YpaBHEHHE
reozie3nueckoit, cumBon Kpucroddens, merpuueckuii TeH3op. [ paBUTAIIMOHHOE KPAaCHOE CMEIEHHE.
BriBog ypaBHenus DitHmTeiina u3 ypaBHeHusi Ilyaccona. Tenzop Puuun. HeloroHoBckuil mpenen
JUIsl HEPEJSITUBUCTCKUX U PESITUBUCTCKUX YacTHULL.

4. ®puamaHoBCcKag Mozieb Beenennoi

Monens @punmana, ee cBsi3b ¢ ypaBHeHueM [lyaccona. Moauduiuposannoe yp. [Tyaccona.

5. UepHble ObIpbI

OTkoHEeHueE Jlyda CBETa MacCUBHBIM TesioM. Metpuka IlIBapiimnibia.

6. Komnaric meuieBoro mapa

Komnarnc nemeBoro mapa. CBo6onHoe nagenne B Metpuke lBaprmmnbsaa. [Tomy3aMKkHY TEIH MUD.
7. Tenzop Pumana

Koopounaret Kpyckana. {marpamma Ilenpoysa. I[lpunuBnoit Tensop Pumana. OTHocuTenbHOe
YCKOpPEHME JBYX reoxesudyeckux. TeH3op Beiling. ['paBuranvoHHble BOJHBL. ['apMOHHYECKas
kanuOpoBka. Tenzop nomsapuzanuu. SHHEeKTUBHBINA TEH30P SHEPTHU-UMITYJIBCA.

8. I'paBUTALIMOHHOE TUH3UPOBAHUE

OTkinoHeHHe Jyya cBeTa B moje Macchl M. VYpaBHEHHE TpaBUTAllMOHHOM JHH3BL. CBOWCTBa
TPaBUTAIIMOHHBIX JIMH3. Yron XBoibcoHa-DiHIITelHHa. JIMH3UpOBaHUE Ha Pa3IMYHBIM OOBEKTaX.
CunbHoe u cnaboe TUH3UpOBaHKME. MoJenn JIMH3: ToYeyHasl, n30TepMuyecKas cdepa, OTHOPOIHBIN
nuck. BpemenHnas 3anepxka.



9. IlpobneMbl cTaHAaPTHON KOCMOJIOTUYECKON MOJIEIH
[TpoGnembl cTaHTAPTHON KOCMOJIOTHUECKONH MOJIETIH.
10. Kocmonoruueckast uHQIsIIms

[lepBas wHIsIIMOHHAS cTagus pacimupeHus. [lapaaurmMa u wMeroNMecs MOJACTH, JIUTEIHLHOCTh
UHOIAAIIY, TPUOTIKEHNE MEIJIEHHOTO CKaThIBAHMUS.

11. I'enepanysg BO3MYIIEHHH METPUKH
q-CKaJIsp.
12. AHU30TpOMNUS PETUKTOBOTO M3Iy4eHuUs. UepHbIe IbIPBI

AHU30TpONHUSL PENMKTOBOTO M3iyueHUs. HaOmiomaTenpHble OrpaHWYeHHsT HA MOACTH HHQISLUH.
[lepBuuHbIE YEpHBIE IBIPHI.

5. Onucanue MaTepuaJbHO-TeXHNYECKOH 0a3bl, HeOOXOIMMON AJI5l OCYLIeCTBJIECHHS 00pa30BaATEJIHLHOIO
npouecca 1no JUCUUILInHe (MOIYJII0)

VYueOHast aymuTOpHs, OCHAIICHHAS! KOMIIBIOTEPOM M MYJIBTUMEIUINHBIM 000pyI0BaHUEM (IIPOEKTOP,
3BYKOBasi CHCTEMA).

6.IlepeyeHnb pekoMeHyeMOii TUTEPATYPbI

OcHoBHas 1uTeparypa

1. B.H. Jlykam, E.B. Muxeesa. ®usuueckas kocmonorus, - M.: ®uzmariur, 2010.
2. S. Dodelson. Modern Cosmology, Academic Press, 2003.

JomnonHurenbpHas auTeparypa

1. Teopetnueckas ¢usuka [Tekcr] : B 10 T. T. 2 : Teopus nons : yue6. mocodwue aist ByzoB / 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. ®u3uKa MeMeHTapHbIX YacTull U nHpsiuonHas kocmounorus [ Tekcer]/A. 1. Jlunnge, -M., Hayka,
1990

3. JI.C.I'opbyHoB, B.A.Py6akos. Beenenue B Teoputo panneii Beenennoii. M3narenscto JIKH, 2008.
URSS.

4. HaOmromarenbHasi 1 TeopeTHueckast kocmonorust. JletHsist mkona gonna Jmutpus 3umMuHa
«/lnnactus», M.: URSS, 2011.

5. Observational and Physical cosmology. Il Canary islands winter school of astrophysics, eds F.
Sanchez, M. Collados, R. Rebolo, Cam. Uni. Press, 1992. p 3-69: V.N. Lukash, I.D. Novikov “Lectures
on the very early Universe”, TeKiuu 1o nepBUYHOMY HYKJICOCHHTE3Y: TEOPHs/IKCTIEPUMEHT.

6. A.A. I'pu0. OcHOBHBIE TIpEICTABICHUSI COBPEMEHHOM kocMmounoruu. M.: dusmarnut, 2008.

7. EM. Jluduun. XKITD 16, 587, 1946.

8. B.H. Jlykam. XKOT® 79, 1601, 1980.

8. U. Seljak et al. arXiv: astro-ph/0407372.

7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS OCBOCHUSI JUCUHMILIUHBI (MOLYJIs1)

1. http://www.mpa-garching. mpg.de/Virgo/

2. Aquarius Project - Galactic Halo Formation Simulation
(http://www.youtube.com/watch?v=zM3DwOuYK9g)

3. http://bicepkeck.org/



8. IlepeyeHb HHPOPMANMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLeCTBJICHUU 00pPAa30BaTEeJIbHOI0
npouecca 1o JHCHUIIMHEe (MOIYJII0), BKJIIOYAs NepedeHb He00X0AUMOro NpOrpaMMHOro odecrnedyeHnst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (NPH HEOOXOAUMOCTH)

Microsoft PowerPoint.
9. MeToauyeckue yKazaHusi AJis1 00y4ar0IMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

CryaeHT, W3ydalIuid AWCIHILIAHY, JODKEH C OJHOH CTOPOHBI, OBJIAJETh OOIIMM IMOHATHIHHBIM
anmapaToM, a ¢ JPYroil CTOPOHBIL, JOKEH HAYUUThCS IPUMEHATH TEOPETHUECKIE 3HAHUS Ha MPAKTUKE.
B pesynbrare m3yueHus NUCHUIUIMHBI CTYAEHT JOJDKEH 3HATh OCHOBHBIE OIpeNeTeHUs AUCIUILINHBI,
YMETh IPUMEHSATH TOyYCHHBIC 3HAHUS JIJISl PEIICHUS pa3InIHBIX 3a/1ad.

YcnemHoe 0CBOCHUE Kypca TpeOyeT:

— TIOCEIICHUS BCEX 3aHATUH, MPETYCMOTPEHHBIX YUEOHBIM TUTAHOM T10 AUCIHILTHHE;

— BeJICHUS KOHCIICKTA 3aHSITUH;

— HANPSHKEHHOW CaMOCTOSTEILHOM PaOOTHI CTY/ICHTA.

CamocrosTenbHast padoTa BKIIFOUAET B CeOs:

— YT€HHE PEKOMEHIOBAHHOU JTUTEPATYPHI;

— mpopaboTKy yd4eOHOro Marepuayia, IMOATOTOBKY OTBETOB Ha BOIPOCHI, MPEIHA3HAYCHHBIX IS
CaMOCTOSITEIbHOTO U3yUYEHUS;

— peleHue 3aad, MpeaaraéMbpIx CTyJIeHTaM Ha 3aHATHSX;

— TIOATOTOBKY K BBITIOJTHEHHIO 33JJaHUI MPOMEKYyTOUHOM aTTeCTalru.

[Tokazarenem BiajeHHs MarepHajoM CIYXXHT YMEHHE 0e3 KOHCIIEKTa OTBeYaTh Ha BOMPOCHI IO TEMaM
JUCITUILIUHEL.

BaxHo 10OWTHCS MMOHMMaHUS M3ydaeMOro MaTepuala, a He MEXaHH4YECKOro ero 3armoMmuHaHus. [lpu
3aTPYIMHEHUN W3yYCHUs OTJENBHBIX TEM, BOIPOCOB, CIEAYeT OOpamarhcsd 3a KOHCYIBTAUAMHU K
MpenoAaBaTesio.

Bo3mokeH mpoMekyTO4HBIH KOHTPOJIb 3HAHUH CTYAEHTOB B BUJE PEIICHHUS 3a7ad B COOTBETCTBUH C
TEMATUKOH 3aHSATHI.



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: 1

kBaTuuKkanus: MarucTp

Cemectp, hopMBI IPOMEKYTOUHOH arTecTanuu: |1 (oceHHuil) - Dx3aMeH

PaszpatGoTunk: E.B. MuxeesBa, kanj. (hu3.-Mar. HayK



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

VYK-2 CnocoGeH ynpaBiaTh IPOEKTOM Ha BCEX
JTamax ero peajn3aun

VYK-2.1 ®opmynupyeT B pamkax 0003HAYCHHON MPOOIEMBI,
HeNnb, 3aJadd, aKTyaJbHOCTh, 3HAYMMOCTH (HAy4HYIO,
NPaKTUYECKYI0, METOJMYECKYI0O U UHYIO B 3aBUCHMOCTH OT
TUMA TPOEKTa), OXKHIAEMbIe pPEe3yJbTaTbl W BO3MOKHBIC
cdepbl UX MPUMECHEHUS

YK-5 CniocoGen aHanu3upoBaTh U yUUTHIBATh
pa3sHooOpa3ue KyabTyp B IpOLECcCe
MEKKYJIBTYPHOTO B3aUMOACHCTBHS

VYK-5.1 CriocoGeH BBISBIATH CrEMUPUKY PHIOCODCKUX U
HayYHBIX TPAJUIHIA OCHOBHBIX MUPOBBIX KYJIBTYD

OIIK-1 Bnaneer cuctemoii pyHIaMEHTaIbHBIX
Hay4YHbIX 3HaHUH B o0acTu
(u3MKO-MaTeMaTHYECKUX HAyK

OIIK-1.1 3HaeT W cHocoOEGH  HCIONbL30BaTh B
npo(eCCUOHANBHON  JIEATENPHOCTH  (PyHJAaMEHTAIIbHBIC
HAy4HbIC 3HAHUS B 00JaCTH (U3NKO-MATEMATHICCKUX HAyK

OIIK-1.2 Cnocoben 00600mars U KpPUTHYECKH OIICHUBATH
OIBIT M pPE3yJbTaThl HAYYHBIX HCCIICJOBaHUII B 00IacTh
npo(heCCHOHANTBHOM IESTENbHOCTH

OIIK-2 Nmeer nipeacraBieHre 00 aKTyallbHBIX
npoOiieMax HayKd M TEXHUKU B 00JIaCTH CBOCH
poheCCUOHAIBHOM JIeTENILHOCTH, CIIOCOOCH
Ha HAyYHOM S3bIKe (hOPMYIHPOBATH
npodecCUOHANBHBIC 3aJ1a4u

OIIK-2.1 NmeeT npeacTaBIeHUE O COBPEMEHHOM COCTOSTHUHU
WCCIIC/IOBAaHWI B paMKax TeMaTW4YecKoil obmactu cBoei
npodecCuoHaTbHOU e TEBHOCTH

OIIK-2.2 Crniocoben OIICHUBATh aKTyaJlbHOCTh
UCCIICAOBAaHUM B obnmactu cBoed mpodeccrnoHambHON
JESITEIbHOCTU U UX IIPAKTUYECKYIO 3HAYUMOCTb

OIIK-2.3 Brnageer mnpodeccHOHaNbHONW TEPMUHOIOTHEH,
HCIIONB3YEMOM B  COBPEMEHHOM  HAyYHO-TEXHUYECKOMN
nuTeparype, o0nagaeT HaBBIKAMU YCTHOTO M MUCHMEHHOTO
U3JI0KEHUS PE3yJbTaTOB HAyYHOW JESTEIbHOCTH B paMKax
npo¢ecCHOHATBHON KOMMYHHUKAINN

OIIK-5 CriocobeH 1 roTOB K ITOBBIIIEHHIO
kBasH(prKaIy, mpodeccuoHaITbHOMY POCTY U
PYKOBOJICTBY KOJIEKTHBOM B cepe cBoeit
podeCcCHOHaTBHON e TENBHOCTH, TOJIEPAHTHO
BOCIIPUHUMAsI COIMAJIbHBIE, STHHUECKHE,
KOH(ECCHOHAITLHEIE U KYJIETYPHBIC PA3IHIUS

OIIK-5.1 Cnocoben paboraTb B KOJJIEKTHBE, TOJEPAHTHO
BOCIIPUHUMAs COIIMAJIBHEIE, ITHHYECKHE,
KOH(ECCHOHAIBHBIC M KYJIBTYPHBIC Pa3IndHs

OIIK-5.2 Brnameer HaBBIKOM  PYKOBOACTBA  MaJjbIM
KOJUIGKTUBOM B  cdepe cBoel  mpodeccrnoHanbHOU
JEATEIIbHOCTH

OIIK-5.3 CrpeMurcss K TIOIYYECHHIO HOBBIX 3HAHHM,
poQecCHOHAIBHOMY M TMYHOCTHOMY POCTY

[IK-1 Criocoben crtaBuTh, (hOpMaIN30BBIBATH U
pemars 3aJa4u, B TOM YUCIIe pa3padaThIBaTh U
UCCIIEI0BaTh MaTeMaTHYECKUE MOJICITN
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO
aHAJIN3UPOBATh HAyYHBIE MPOOJIEMBI, TIOJTy4aTh
HOBBIC HAYYHBIC PE3yJIbTaThI

[MK-1.1 CnocobeH HaxoauTh, aHAIM3WPOBATH U 0000IIATH
nH(pOpMaNKIO 00 aKTyal bHBIX Pe3yJIbTaTax HCCIICIOBAHUN B
pamMKax TemaTH4eckoi o0nacTu cBoed mpodeccHoHaTbLHON
JEATEIIEHOCTH

[IK-1.2 CnocoOeH  BbABHrarh  THUIIOTE3bl, CTPOUTH
MaTeMaTHYeCcKue MOAEIM Ul OIUCaHMA H3y4aeMbIX
SIBIICHUH U MPOLIECCOB, OLICHUBATh KAYECTBO pa3padoTaHHON
MOJENN

[MK-1.3 CnocobeH NpUMEHATh TeopeTHueckne W (W)
JKCIIEPUMEHTAJIbHBIE METOJIbl MCCIEOBaHUN K KOHKPETHON
HayyHOM 3ajadye M  HHTEPIPETUPOBATH  IOJYUCHHBIC
PE3ybTaThl

IMK-3 Cniocoben npodeccnoHaabHO paboTarh ¢
MCCIIEIOBATEIbCKAM H UCTIBITATEIIbHBIM
obopynoBanueM (MpruOOpaMH U yCTaHOBKAMH,
CTIeATN3UPOBAHHBIMH TAKETAaMH PUKIIATHBIX
porpamm) B U30paHHON TpeMETHON 00JIaCTH

[IK-3.1 Ilonumaer npuHOUNBI pPabOThl HCHOIB3YEMOIO
00opynoBaHUs (cienmanu3upoBaHHBIX [IaKETOB
MPUKIIAAHBIX TIPOTPaMM)

[K-3.2 Criocoben MIPOBOJIUTH SKCIIEPUMEHT
(MozmenupoBaHUE) C HCIIOIB30BAHUEM HCCIIEI0BATEIHCKOIO
o0opynoBaHus (ITAKETOB MPHUKIIAIHBIX IPOTPAMM)

[IK-3.3 CnocoOeH oOneHMBaTH TOYHOCTh IOJYYEHHBIX
SKCIIEPUMEHTANIbHBIX (UMCIEHHBIX) PE3yAbTaToOB

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEHIUA




B pe3ynbrare n3ydeHus AUCIUTUIMHBI «DU3HYECKUE OCHOBBI KOCMOJIOTHIY O0yUYaIONIMNACS JTOJIKCH:

3HATb:

TeOMEeTPUYECKUE MOHATUS U HaOlofaeMble, KOTOPBIMH OIEPHPYET KOCMOJIOTHS; HabOp mapameTpoB
CTaHAAPTHOW KOCMOJIOTHUECKOI MOJIETIH U HaOJIOCHUS, HAa KOTOPBIX OHA Oa3upyeTcs.
yMeThb:

BBIUMCIIATE HAOIIOJaeMble BEJIWYMHBI OpPU  3aJaHHOM Habope KOCMOJIOTMYECKUX IapamMeTpoB;
BBIYHMCIIUTH TAPAMETPhI CIIEKTPOB BO3MYIIEHUH B 331aHHOI MOJeNTH HHQIISALNN.
BJIaJeTh:

METO/IaMH OLEHKU KOCMOJIOIMUECKUX N1apaMeTPOB.
3. IlepeyeHb THNOBBIX (IPHMEPHBIX) BOIPOCOB, 3aJaHUI, TeM JJIsl IOATOTOBKH K TEeKyllleMy KOHTPOJIIO
He npenycmorpeno.

4. [lepeyens THNOBBIX (MPUMEPHBIX) BOIMPOCOB U TeM [IJIsl IPOBeAeHUsI IPOMEKYTOUHOI aTTecTalluu
o0yuaroumuxcst

[TepeyeHb KOHTPOIBHBIX BOIPOCOB:
1. Metpuxka lIBapummisna. Ceer B mone HIBapmmmnbaa.
2. OTKIOHEHHE JTyda CBETa MACCHBHBIM TEJIOM.

3. YpaBueHue rPaBUTALIMOHHOW  JIMH3BI. AKcuanpHO-CUMMETpUYHAs  JIMH3A. Yron
XBoJILCOHA-DMHIITEHHA.

. Mopenu rpaBUTalIMOHHOMN JIMH3BI: TOUSYHAS JINH3A, N30TepMHUUYecKas cepa, OMHOPOIHBIN JHCK.
. MaccuBnas gactuna B nosne HIBapmmunsaa. Komanc neuieBoro mapa.
. Kparkas ucropus Beenennoil. CrangapTHast KOCMOJIOTHYECKasi MOJIEINb.
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. HaGmomarensHble yka3aHus Ha HATMYUE CKPHITON MacChl (TEMHOW Marepyuy) U TEMHOMN SHEPTUH.
8. DneMeHThI KpyIMHOMAacHITaOHOH CTPYKTYphl BeeneHHoil.

10. AHM30TpPONHS PETUKTOBOTO H3ITYUESHHS.

11. Monenu napsIUN.

12. TIpubmmxeHre MeJICHHOTO CKaThIBAHUSI.

13. JInutenbHOCTh HHQIIAIIMOHHON CTaIHH.

14. Monens ne Currepa.

15. Knaccudukanus BO3MyIIICHANH METPUKH.

16. I'enepartiusi nepBUYHBIX BO3MYIIEHUH TUIOTHOCTH.

17. T'enepanyst nepBUUYHBIX TPABUTALMOHHBIX BOJIH.

18. HabmonarenbHble OrpaHrUueHs Ha MOJIeTH paHHel BceneHHoi.

[IprMepbl KOHTPOJIBHBIX 33JaHUN:

1. BoiBon meTpuku HIBapmmmibaa.

2. BriBox ypaBuenuit @punmMana u3 ypaBHeHU DWHINTEHHA.

3. Bbruucauth Konm4ecTBo e-(hoJI0B Ul 331aHHOTO CTEIICHHOTO TOTEHIHAaa

4. BpIUUCIUTB CIIEKTP CKAJSIPHBIX BO3MYILEHUH JUIsl 33JaHHOI'O CTEIIEHHOTO [IOTEHI1alla
5. Beruuciuth otHotenue T/S Aiist 33aHHOTO CTEMEHHOTO TIOTeHITHAIA.

[Tpumeps! 3K3aMEHAIMOHHBIX OUIIETOB:

buner 1.

1. Kocmonornyeckre nmapaMmeTpsl.

2. NndnaToH u ero noteHual.

buner 2.

1. I'paBuTallMOHHBIE JIUH3BI.

2. AnmuTensHOCTh UHISIIUOHHON CTaJIUU.

buner 3.

1. ['paBuTaIMOHHBIE BOJHBI aCTPOMUZNIECCKON TPUPOJIHI.



2. Mogens ne-Cuttepa.

Kpurepun onennBanus
Onenka "ommuno" (10 Gaiios) BBICTABIISIETCSI  CTYACHTY, IIOKa3aBIIEMy BCECTOPOHHHE,
CHUCTEMaTU3UpPOBaHHbIC, [IyOOKHE 3HAaHUS Y4YEOHOW NPOrpaMMbl TUCLMIUIMHBI, MPOSBISIOMIEMY
MHTEpeC K JaHHOW MPEeAMETHOH 001acTH, MPOJEeMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPYECKU
MPUMEHSATh UX Ha MPAKTHKE NMPH PELICHUH KOHKPETHBIX 3a7a4, CBOOOTHOE U PaBUIbHOE 0OOCHOBaHHE
HPUHATHIX PELICHAMN.
Onenka "ortnmuuno" (9 0amioB) BBICTABIISIETCSI  CTY[AEHTY, IIOKa3aBIIEMYy BCECTOPOHHHE,
CHCTEMaTH3UpPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW HpOrpaMMbl JUCLUUIUIMHBI U YMEHUE YBEPEHHO
INPUMEHATh UX Ha NPAKTHKE MPU PeIleHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHHUE
MPUHATHIX PELICHUH.
Onenka "ormmmuno" (8 0amioB) BBICTABJISIETCSl  CTYIEHTY, IIOKa3aBIIEMy BCECTOPOHHUE,
CHCTeMaTH3UPOBaHHbIE, ITyOOKHE 3HAHUS y4eOHON MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
MPUMEHATh UX HA MPAKTUKE NPU PELICHUH KOHKPETHBIX 3ajlad, NPaBUIIbHOE 00OCHOBAHME MPUHATHIX
pELIEHN, ¢ HEKOTOPBIMHU HENOYETAMU.
Onenka "xopomo" (7 0aiioB) BBICTABIAETCS CTYIEHTY, €CIIM OH TBEPAO 3HAET MarepHall, IPaMOTHO U
[0 CYIIECTBY M3JIaraeT €ro, yMeeT NPHUMEHSTH MOJy4YECHHBIC 3HAHHWS Ha MPAKTUKE, HO HEJOCTaTOYHO
IrpaMOTHO 00OCHOBBIBAET MOITYYCHHBIEC PE3YIJIBTATHI.
Onenka "xopomro" (6 6anoB) BBICTABIAETCS CTYIEHTY, €CIIM OH TBEPAO 3HAET Marepuall, TpaMOTHO U
[0 CYLIECTBY M3JaraeT €ro, yMeeT NMPUMEHATh MOJYYCHHbIC 3HAHMS HAa MNPAKTHUKE, HO JOIYCKaeT B
OTBETE WJIH B PEIICHUH 337124 HEKOTOPbIE HETOYHOCTH.
Onenka "xopomo" (5 0ayuioB) BBICTAaBISETCS CTYACHTY, €CIM OH B OCHOBHOM 3HAET MaTepuall,
IPaMOTHO ¥ IO CYIIECTBY M3JIaraeT €ro, yMeeT NPHUMEHITh IOJyYeHHbIe 3HaHMS Ha IPaKTHKE, HO
JIOITyCKAeT B OTBETE WM B PELICHUHU 3aa4 JOCTATOYHO OOJIbIIOE KOJTUYECTBO HETOUHOCTEH.
Onenka "ynoBneTBopUTenbHO" (4 Oama) BBICTABISETCS CTYACHTY, IMOKa3zaBlieMy (parMEHTapHBIH,
pa3pO3HEHHBII XapakTep 3HAHUM, HEJIOCTATOYHO IpaBHUJIbHBIE (OPMYIUPOBKH 0a30BBIX MOHITHH,
HapyILIEHHUs JIOTHYECKOW MOCIIeIOBATEIIbHOCTH B M3JIOKEHUH IPOTPAMMHOTO Marepuaia, HO MPH 3TOM
OH OCBOMJI OCHOBHBIE pa3eibl y4eOHOM MmporpaMmsbl, HEOOXOAUMBIE JUIS JalbHEHIIero oO0ydeHus, u
MOYKET IPUMEHSTH MOJy4YeHHbIE 3HAaHUA 110 00pa3iy B CTAHJAPTHON CUTYyallnH.
Onenka "ynosierBoputenbHo" (3 Oayia) BBICTABISIETCS CTYACHTY, MOKa3aBIIeMy (parMEHTapHBII,
pa3po3HEHHBIH XapakTep 3HaHWM, JONycKarolnlemy OmHOKH B (GOpMyIHpoBKax 0a30BBIX MOHATHH,
HapyIIEHUs] JIOTUYECKOH TI0CIEe0BAaTeIbBHOCTH B H3JIOKEHHHM IPOrPaMMHOIO Marepuaia, ciaalo
BJIaJIeET OCHOBHBIMHU pa3jesiaMH y4eOHO! MporpaMmbl, HEOOXOAUMBIMHE JUIS JaJIbHEHIIEro o0ydeHus U
C TPYZIOM IIPUMEHSIET [TOJyYCHHbIE 3HAHUS AaKe B CTAHAAPTHOW CUTYalHH.
Onenka "HeymoBneTBopuTenbHO" (2 0Oajuia) BBICTABISIETCA CTYACHTY, KOTOPBIA HE 3HAeT OoJbLIei
YaCTH OCHOBHOTO COZEPXKaHMS Y4eOHOM HporpaMmbl TUCHUIUIMHBI, JOIMYyCKaeT rpyOble OMMOKH B
(hopMyIIMpOBKaxX OCHOBHBIX MIPHUHIMUIIOB H HE YMEET HCIIOJIb30BaTh MOMyUYEeHHBIC 3HAHUS MIPH PELICHUU
THUIIOBBIX 33/a4.
Omnenka "HeynosierBoputenbHO" (1 0aymur) BeICTaBISETCS CTYJACHTY, KOTOPBIA HE 3HAET OCHOBHOTO
cozep)kaHusl y4eOHOH MporpaMMbl IUCLUILTUHBI, JOIycKaeT rpyOeiimne ommOKd B (HOPMYTUPOBKAX
0a30BBIX MOHATUH JUCLUIUIMHBI U BOOOIIE HE MMEET HABBIKOB DPEIICHUS THIIOBBIX MPAKTUYECKHX
3ajay.

5. MeTonuueckune MaTepuasbl, onpeaeasonie Npoueaypsbl OeHUBAHUA 3HAHUI, YMEeHH i, HABBIKOB H
(W1M) oNbITA AESITEILHOCTH

[Ipu npoBeneHuM yCcTHOro ’k3ameHa oOydaromemycs mnpepoctasisercss 60 MUHYT Ha HOATOTOBKY.
Ompoc ofyuatomerocs 1o Owijery Ha YCTHOM OJK3aMEHE HE JIODKEH IIPEBBINIATh JIBYX
ACTPOHOMMYECKHX YacOB.



