IIpunoxenue 4

MUWHNCTEPCTBO HAYKHM U BBICIHIEI'O OBPA30BAHMSA POCCUMCKOW ®EJEPALINN

(eaepanbHOe rocyjlapcTBeHHOE AaBTOHOMHOE
oOpa3oBaTe/IbHOE yUpe)KJeHHe BhICIIero 00pa3oBaHMs_
«HanuoHaibHbIN HCC/Ie/JoBaTeTIbCKUil HKeropoackuii rocy/japCTBeHHbIN YHUBEPCUTET
uMm. H.W. JTo6aueBcKkoro»

VHCTUTYT OMOJIOTUHN U OOMeTUIUHBI

YTBEPXXIEHO

pelleHreM npesuaryMma YueHoro cosera HHI'Y

npoTokoa Ne 1 ot 16.01.2024 r.

Pa6ouasi nporpaMma AMCLMIUITAHBI

dunocodckre npobieMbl eCTeCTBO3HAHUS

YpoBeHb BhICIIETO 0Opa30BaHUs
Maructparypa

HaripaBneHvie moAroToBKY / CeLUaIbHOCTh
06.04.01 - buosiorus

HamnpaBneHHOCTb 06pa3oBaTeTbHON MPOrPaMMbI
Bbuodusuka

dopma oOyueHUs
OYHast

r. Hwknauii HoBropog,

2024 rop Havasa rmoAroToBKU



1. Mecto pucyuninHsbl B cTpyktype OITIOII

Muctynmuza 51.0.06 ®unocodckue npobieMbl eCTeCTBO3HAHUS OTHOCUTCS K 00sI3aTe/TbHOM uacTu
oOpa3zoBare/ibHO MTPOTPaMMBbI.

2. IInanupyembie pe3y/ibTaThl O0yYeHHsI MO JAUCIUIUIMHE, COOTHECEHHbI€ C TUIAHUPYEMBIMH
pe3y/ibTaTaMi OCBOeHUsI 00pa3oBaTe/bHON MpPorpaMmbl (KOMIETeHHMAMH M HWH/UKATOPaMH
AOCTYDKeHHsI KOMITeTeHI[Ui)

dopmupyemsbie IlnaHupyeMbie pe3yabTaThl 00yUeHHs M0 AUCHUILUIMHe | HanMeHOBaHHe OLeHOYHOTO CPe/ICTBA
KOMIIeTeHL{UH (Mofgyn0), B  COOTBETCTBMM C€  HHAUKATOPOM
(xof, comep)kaHue | JOCTH)KeHHS KOMIIeTeHIIMH
KOMTIETEHIIVN) Nupukarop poctwkeHusi | PesyabTarsl 00yueHust Jns Tekymiero | /ins
KOMIIeTeHL{UMN o AUCLUIIUHE KOHTPOJIA MPOMEe)XyTOUHOMH
(xon, coZiepkaHue ycreBaemMoCTH aTrTecTranuu
VHAWKATOpa)
YK-5: CnocobeH YK-5.1: AdekgamHo YK-5.1: oknad
aHaausupoeamso u 0bwACHAem ocobeHHoCmu 3Haem ocobeHHocmu nogeoeHus 3quém:
ydumbieamb nosedeHus U Momueayuu u Momueayuu modeli pazauuHo20 KOHMDObHbLE
pasHoobpa3zue . p
Mmooell paznu4Ho2o COYUanbHO20 U KYAbIMypHO2O
Ky/Abmyp @ npoyecce 60npochbl
COYUAAbHO20 U KY/AbMYPHO20 | NPOUCX0XHCOeHUs 0451 YCNnewHo20
MeNCKYNbMYPHO20 .
esaumodeticmaus npoucxodicoeHust 8 npoyecce 83aumoOelicmeusi ¢ HUMU
83aumooeticmsust ¢ HUMU,
onupasch Ha 3HaHUsl NPUYUH
P p YK-5.2:
nosie/eHust CoYUanbHbIX
B Bnadeem Haebikamu
obbluaes u paznuvuli 8
. HeOUCKPUMUHAYUOHHO20
nogedeHuu soodetl .
83aumoOdeticmausi ¢ Opyeumu
YK-5.2: Baradeem Haeblkamu
MOObMU.
c030aHus
HeOUCKPUMUHAYUOHHOL cpedbl
83aumoOelicmeus npu
8bINO/HEHUU
npogeccuoHanbHbIX 3a0au
OIIK-3: CnocobeH OIIK-3.1: 3Haem: - ocHoeHble |OITK-3.1: oknad
ucnosb30eamb ¢unocogpckue koHyenyuu 3Haem kaaccuueckue u 3quém:
unocogpckue )
YecK HHbl K
R K/1accu4eckozo u cospemeHHble punocockue KoHmponbibie
Heny COBpeMeHH020 KOHYenyuu ecmecmeo3HaHus,
ecmecmeo3HaHusA u 60npochl
ecmecmeo3HaHUsl, OCHOBb! yueHusi o buoccgpepe.
NOHUMaHUe
COBPEMEHHBIX yueHusi o buoccpepe, ocHogHble
6uocepHbix MemoObl U pe3yibmambl OIK-3.2:
npoueccos 0/ SK0/102UYeCcKo20
poy B Ymeem npumensimb memoobl
CucmeMHoU OYeHKU U | MOHUMOpuHad, Mooeau u
OYeHKU IK0A02UHECKUX
NpoeHO3d passumusa | npoeHo3bl pazeumust o
chepb nocnedcmauii aHmponozeHHo20
b Buocceprbix npoyeccos 8030elicmeust Ha OKPYHCarufyio
npogeccuoHanbHou
pod OIIK-3.2: Ymeem: -
odessme/nbHOCMU; cpedy.
npumeHsimb Memoobl
cUCmeMHO20 aHanu3a ons
OUEHKU 9K0/M02UUeCKUX OIK-3.3:
nocedcmeuii anmponozenioti | B1adeem Hasbikamu
desmebHoCmU NPO2HO3UPOBAHUS
OIIK-3.3: Baadeem: - 3K0/102U4ecKux nociedcmeutl u
Memodonozueil HaeblKamu onmuMmu3ayuu
MexHO/102U4eCKUX Npoyeccos




NPO2HO3UPOBAHUSL
3K0M02UHeCKUX nociedcmeautl
paseumus u3bpatHoll
npogeccuoHanbHoli cgepbl,
umeem onbim 8bibopa nymeti
onmumusayuu
mexHOo/02UUeCKUX pewleHull ¢
nosuyuti sKon02u4ecKoil
6e3onacHocmu

0419 0oCmudceHust

3KoM02u4ecKuil bezonacHocmu

3. CTpyKTypa U cojep)KaHHe AUCIUIIUHbI

3.1 TpyAa0eMKOCTb AUCLUII/IUHBI

OuHasA

O011as TPy/J0EMKOCTBD, 3.€e. 3

YacoB 1o yuedGHOMY I/IaHY 108

B TOM UHCIIe

ay//MTOPHbIE 3aHATHSA (KOHTAKTHasi padora):

- 3aHATHS JIEKI[HOHHOT'0 THIIA 12

- 3aHATHS CEMHHAPCKOro THNa (MpaKTH4YecKue 3aHATHs / 1abopaTopHbIie PaGoTh) 0

- KCP 1

caMmocTosATe/IbHasA padoTa 95

ITpomexyTouHas arrecTanys 0
3auéTt

3.2. CozepkaHue JUCLUIIIVHBI
(cmpykmypupoeaHHoe no memam (paszdenam) C yKa3aHueM OmMee0eHHO20 HA HUX Ko/auyecmed

akademMuyecKux 4acos u 8uobl yueOHbIX 3aHsmutl)

HaumeHoBaHMe pa3fienioB ¥ TeM JUCLIATIMHbBI Bcero B TOM UHcC/Ie
Yyackl
( ) KonTakTHast pabora (pabota Bo
B3aMMOJIENCTBUH C TIperojjaBaresiem),
Yachl U3 HUX
SaHITHSE CamocTosTe/nbHas
CeMHHapCKOro pabora
3anaTus THMA o0yuvarowerocs,
JIEKLJUOHHOTO | (TIpaKTHueckue | Bcero Hacel
THUIa 3aHATHsI/Tabopa
TOpHbIE
paboThl), yacel

¢ $ b b b

0 0 0 0 0
Tema 1.IlepBble paljlioHaIbHble MOJIEJIH. 28 3 3 25
Tema 2. Kocmonoruueckue mogend AHTUYHOCTH, CpeHUX BeKoB 1 HoBoro 28 3 3 25
BpeMeHHU.
Tema 3. CoBpemeHHbIe r1pobsieMsl CrienaabHOM 1 OO61ieli Teopun 23 3 3 20
OTHOCHUTEJ/IbHOCTH.
Tema 4. CoBpeMeHHBIe KOCMOJIOTUYeCKHe MOZIe/N U CLieHapUX Pa3BUTHS 28 3 3 25
BcenenHoi.
ATTectaust 0




KCP 1 1

UTtoro 108 12 0 13 95

Cojep)kaHue pa3/ie/ioB M TeM AUCIUIUTUHBI

Tema 1 IlepBble paoHabHbIe Moed: [Tudaropetiipl. MuseTckas IIKOJIa.

Tema 2. Kocmonoruueckue mogenu AHTUYHOCTH, CpegHux BeKoB U HoBoro Bpemenu: EBgokc u3 Kuuga.
I'epakmuy IMouTtuiickuii. Apuctapx Camocckwmid. I'nnmapx. DpaTtocden. Kimaauii [Ttonemeit, Hukomnaii
Kornepnuk, Tuxo bpare, Morann Keriep, I'anuneo IMamneti.

Tema 3. CoBpemeHHbIe TTpo6siemb! CrienianbHOM U OO11ieli TeOpUH OTHOCUTETBHOCTH.

Tewma 4. CoBpemeHHbIe KOCMOJIOTHYeCKHe MO/Ied U CLieHapuu pa3BUTUs BcesleHHOMN: CUHTYJIsIpHAast MoJenb
HecTalloHapHOU BcenenHoii, Teopusi bosbioro (I'opsiuero) B3peiBa, Teopust CTpyH, UHGISIIMOHHAS MO/
paciumpsoLeiics BeeneHHoM, Teopysi MyJIbTUBCE/IEHHBIX, TEMHasi MaTepysl U TeMHasi SHeprusl.

4. YueOHO-MeToaNUYeCKOe o0ecrieueHHe CaMOCTOSITe/TbHOW Pad0ThI 00yJarouxcst

CamocrosiTenibHasi paboTa 00ydYaroIuxcsi BK/IrOUaeT B Ce0si MOATOTOBKY K KOHTPOJIbHBIM BOMPOCAM U
3a/IaHUsAM [IJIs1 TEKYILEro KOHTPOJI U TPOMEXKYTOUHOM aTTeCTaldd M0 UTOraM OCBOEHMs JUCLIUTTUHBI
TIPUBE/IEHHBIM B II. 5.

Bopo6reB [1.B. VcTopust 3apybexkHoii ¢punocodun: HoBoe Bpemsi: yueOHO-MeTofHuUeCKOe Iocobue. —
H. Hosropoa: MunuHckui yHusepcuret, 2018. — 78 c.

5. @OoHJ OLEHOUYHBIX CPEeACTB /I TeKYyIlero KOHTPOJ/Is YyCleBaeMOCTH U TPOMEeXYyTOUHOM
aTrTecTalyi Mo ANCHMILIMHE (MOJYJII0)

5.1 TunoBble 3afiaHusi, He00X0UMBbIe /IS OLEHKH pe3y/IbTaTOB 00y4YeHHUsI MPU MPOBeJeHUH
TeKyIllero KOHTPOJisl yCIieBaeMOCTH C yKa3aHHeM KpHuTepHeB HX OLleHUBaHHUSA:

5.1.1 TunoBble 3ajaHusi (oleHOUHOe cpeJAcTBO - JIo0K/aj) A/isi OLeHKH C(hOPMHUPOBAHHOCTH
KomnereHyuu Y K-5:

PanmonaneHasg Moziesib, UTO 3TO 3HAYUT?

Kocmonornueckas mogens ®aneca.

Kocmonorrnueckast mogiennb AHakCMMaH/pa.

Kocmonoruueckasi mojienb nivdaropeiitieB. [Ipru3Haku reolieHTPUUECKOM U

Eal

reJIMOLIeHTPUYEeCKOM MJIaHeTapHOM CUCTEMBI.

Kocmonorruueckast Mogienib EBfiokca n3 Kuuvjaa.

I"eorjenTprueckast mojienb ['epaknuza [TonTuiickoro. [ToHsTHE 06 AMUIMKIAX U AedepeHTax

[TepBas renmmonieHTpryeckas Mozenb Apucrapxa CamocCcKoro.

l'emvouenTpuueckas Mofesb Hrukonas KorepHuka.

. I'eo-renmonienTpuyeckas cucrema mupa Tuxo bpare.

10.Tpu 3akoHa Kemnepa.

11. Kakum o6pa3om Teopusi CTpyH 00beJUHSIeT BCe UeThIpe TUIa B3auMO/eNCTBuS?
[Tpetensus Teopuu cTpyH Ha posb Teopur BCEI'O. U uto Takoe Teopusi BCET'O?

12. ITpo6nema 1ipeie/TbHO TOUHOM MTapaMeTpPHU3al[ii UCXOAHOTO COCTOSIHUS BcesleHHOM.
Npest «TOHKOM HaCTPOMKU» ceroHsIHel BceneHHol. U moueMy ¢ TOUKU 3peHUsT

©®NOw;



CTOPOHHUKOB MHQISLMOHHOW MO/Ie/Id pacCy»/ieHUsi OTHOCUTeTbHO TOYHOCTH BbIOOpa
M3HayvasbHbIX TlapaMeTpOoB W3HavaabHOM BcesleHHOM, MpocTo 6eccMbICIeHHbI?

13. W pest kBaHTOBBIX (hIyKTyaLWH, UM KaKUM 00pa30M CTOPOHHUKU MHQJISLMOHHON
Mo/iesii 0OBSICHSIIOT Ha/TMuKe HeoTHOPOJHOCTeH B Hallleli BeeneHHO#? ['MnoTe3a MHOKeCTBa
MYJIbTUBCE/IeHHBIX.

5.1.2 TunoBble 3afiaHusi (OLleHOUHOe CpPeACTBO - JIoK/aA) A/ OLEeHKH C()OpMHPOBAHHOCTH
Komnerenuu OIIK-3:

1. Otpurjanve uzien abCOTIOTHOTO TIOJIOXKEHHsT B TIPOCTPAHCTBe. VpparjrioHaibHOe YIIOPCTBO
HproTOHA B cOXpaHeHWU ujien abCOMIOTHOTO TPOCTPAHCTBA.

2. OtkpeITHe ckopocTy cBeTa. OTKpbITHe MakCBessIoM paclpoCTpaHeH!s 37IeKTPOMarHUTHOTO
B3aUMO/IEUCTBUS (3/IEKTPOMArHUTHOM BOJIHBI) C MIOCTOSTHHOW CKOPOCTBIO CBETa.
Heo06xoauMoCTh B BO3HUKHOBEHUH UjleH 3hupa.

3. [IBa nocTy/aTa crieLjMaabHOM TeEOPUU OTHOCHUTETbHOCTH.

4. dopmysa DWHILTelHA, yCTaHAB/IMBasi B3aUMOCBS3b MeXX/y MacCOM MaTepuu U sHepruei E =
mc2. [Touemy MaTepusi — 3TO «IUIOTHO YITaKOBaHHas» SHeprus?

5. OnpoBepkeHue A. DUHIITEHHOM Hzier aOCOTIOTHOTO MPOCTPAHCTBA. ['paBUTALMOHHOE
B3aUMO/IeMCTBUE — KaK C/ie/ICTBe UCKPUBIEHHOCTU MPOCTPAHCTBA.

6. B3aumoCBs3b NpOCTpaHCTBa U BpeMeHHU. V1es1 4eTbIpEXMEPHOr0 MPOCTPaHCTBEHHO-
BPEMEHHOI'0 KOHTMHYyMa (YeTbIpeXMepHOIo IIPOCTPaHCTBa-BPEMEHH).

7. Mopenb Anekcanzpa @puiMaHa HecTallMOHapHOU (paciuupsitolieiicsi) BcenenHot. Mpes
CUHTY/IIpHOM TOUKU. DPdeKT KpacHOro cmelreHust JBrHa Xab6ma.

8. Upes Bosbiioro I"'opsiuero B3pbiBa ['eoprusi 'amoBa. OTKpbITHE PesIMKTOBOTO (POHOBOTO)
V3JTyueHusl.

9. Kakum o6pa3om Teopusi CTpyH 00beZIMHSIeT BCe UeThIpe TUIla B3aumogeicTBusi? [IpeteH3us
Teopuu CTpyH Ha posib Teopuu BCEI'O. U uto Takoe Teopuss BCEI'O?

10. ITpo6nema ripeie/TbHO TOUHOM TTapaMeTPHU3al[ii UCXOIHOTO COCTOSIHUS BcesleHHOM.
N pest «TOHKOU HaCTPOUKK» cerofHsiuHer BeemenHon. Y moueMy € TOUKH 3peHUst
CTOPOHHUKOB UHQISIMOHHOW MO/IeJTA PaCCyKIeHHUsI OTHOCUTETFHO TOYHOCTH BbIOOpa
M3Hayva/IbHbIX TTapaMeTpPOB W3HAYaIbHON BcesleHHOH, MPOCTO 6eCCMBICTIEHHBI?

11. W pest KBaHTOBBIX (IYKTYal[|H, UM KaKUM 00pa30M CTOPOHHUKU UHQJISI[UOHHON
Mo/1e/T 0OBSICHSIIOT HaJTHUKe HEOIHOPOJHOCTeH B Hatleli BeeneHHO#? ['MmoTe3a MHOXKeCTBa
MYJIbTUBCE/IeHHBIX.

Kputepumu onjeHnBaHus (0LjeHOUHOe CpeACTBO - Jlok/1af)

OueHka Kputepuu onieHuBaHUs

BrizeneHa kroueBasi mpobsieMa; cofiepyKaHue COOTBETCTBYET TeMe J0KJIazia, MaTeprast
CUCTEMATH3MPOBaH U CTPYKTYPUPOBAH, OCHOBHLIE TTOHSATHSI TTPOO/IEMbI PACKPBITHI TIOJTHOCTHIO U
r1yboKo; B MOCTaHOBKe TP00/IeMbI TIPUCYTCTBYET HOBHU3HA Y CAMOCTOSITE/TEHOCTE; B

3auTeHo (OpPMYJIMPOBAaHMHU HOBOTO acIieKTa BLIODAaHHOM /ISt aHaM3a Mpob/ieMbl MPOIEMOHCTPUPOBAHO
yMeHHe 0600111aTh, COTIOCTaB/IATh pPa3/MUYHbIe TOUKH 3PEHHUs TI0 paCCMaTPHUBAaEMOMY BOITPOCY,
apryMeHTHUPOBaTh OCHOBHEIE [TOJIOXKEHUS U BBIBO/IbI; IPUCYTCTBHE OCHOBHBIX «KJ/IACCUUECKUX»
JIUTEPaTyPHLIX UCTOYHUKOB TIO TIPO0JieMe; TPaMOTHOCTD M KYJIbTypa U3/I0XKeHHSI.

He He BrizienieHa KmroueBasi mpobiema, coziepykaHrie He COOTBETCTBYeT TeMe /I0K/Ia/ia, MaTepHal
3a4YTeHO TIOXO CHCTEMATHU3UPOBAH M CTPYKTYPUPOBaH, OCHOBHBIE TIOHSTHSI TIPOOIeMBI He PACKPBITHI; B




OueHka Kputepun onieHuBaHUs

TOCTaHOBKeE MPO0/IeMbl HET CaMOCTOSITE/TbHOCTH; B (JOPMY/IMPOBAHMM HOBOT'O acrieKTa BbIOpaHHOM
[U1s1 aHam3a 1ipobieMbl He TTPO/IEMOHCTPHUPOBAHO yMeHHe 0000111aTh, COMOCTAB/ISATE Pa3iunyHbIe
TOUKY 3peHUs 10 paccMaTprBaeMoOMy BOIIPOCY, apr'yMeHTHPOBaTh OCHOBHBIE [10JIOXKEHUS U
BBLIBO/IbI; POZEMOHCTPHUPOBAHO HU3Kasi TPAMOTHOCTD U KYJ/IbTYPa U3/I0XKEeHHS.

5.2. OnucaHue MKaJI OIeHUBaHUA Pe3y/IbTaTOB 00y4YeHHs MO0 JUCIUIIMHE IPH MPOMeXXyTOYHOH
arrecranyy

IIIkasa oueHMBaHUA C()OPMHUPOBAHHOCTH KOMIIETEeHI[UI

Yposen
b
chopmu Hey/0BJIETBOP | Y/JOBJIETBO OYeHb
IJIOXO X0po1I0 OT/IUYHO NPeBOCX0/{HO
POBaHH HUTEe/IbHO PHTe/IbHO X0poIIo
ocTH
KOMIIeT
eHIUKH
(uHANK
aTopa
AOCTHIK He 3a4YTeHO0 3auTeHo
eHUs
KoMIIeT
eHLUH)
YpoBeHb
OTcyTcTBHE YpoBeHb poset
o . 3HaHUM B
3HaHUU MuHyManeH | 3HaHUM B o6Beme YpoBeHb
TeopeTHUecKoro o obbeme, > 3HaHWUM B
YpoBeHb COOTBETCTBY YpoBeHb
MaTepuasa. o JIOMyCTUMBI | COOTBETCTBY obbeme, .
3HAHWN HIDKe - foleM 3HaHWH B
HeB03MO>KHOCTb 1 ypoBeHb oLeM COOTBETCTB
MUHHMa/IbHbIX o rporpamMme obneme,
3HaHWSA | OLIEHUTb MOJHOTY N 3HaHWUM. TporpaMme yIoIeM
o TpeboBaHU. TO/rOTOBKU TIpeBbILIAOLIe
3HaHUU [HorytrieHo MO/ITOTOBKH rporpamme
Nwmenu mecto . JonyiieHo M IpOrpamMMy
BCJIE/ICTBHE MHOTO . JomyiieHo TO/IFOTOBK
rpyOble OIUOKH HECKOJIbKO MO/JTOTOBKHU.
OTKaza HerpyObIX HECKOJIbKO u. Oumbok
HeCyIecTBe
obyuatorjerocsi ot omubok HerpyObIx HHEIX HET.
oTBeTa oMboK
ormboK
IIpogemoHc
TPHUPOBaHbI
[IpogemoHC PHp
IIpogemoHc | Bce
IIpogemMoHC | TpUpOBaHbI
TPUPOBaHbl | OCHOBHEBIE
TPUPOBAHbI | BCe
BCE YMeHHs. IIpomemoHcTp
OCHOBHbIE OCHOBHBIE
OtcyTcTBUE OCHOBHBIE Perenst HWPOBaHkbI BCe
[1pu pelenuun YMEeHMUSL. yMeHusl.
MUHUMaJTEHBIX yMeHUS. BCe OCHOBHbIE
N CTaHZ,APTHBIX PerieHbl Petuiens! Bce
YMEHHH. PerieHbl Bce | OCHOBHBIE YMeHUs.
3a7iay He TUIIOBBIE OCHOBHBIE
HeB03MO>KHOCTb OCHOBHBIE 3aJ,auu C Periens! Bce
TPOAEMOHCTPHUD | 3aiauu C 3a7aun C
OLIeHUTb Ha/IMuKe 3aJjauM. OTJie/IbHBIM | OCHOBHbIE
Ymenus . OBaHbI HerpyObiMu | Herpy6bIMU
yMeHUH BebinonHeHsl | U 3aJaum.
OCHOBHBIE omnbKaMu. | OIIMOKaMM.
BC/Ie[ICTBHE BCe 33/laHMsl | HecylecTB | BrimoiHeHbI
yMmeHus1. imenu | BeinonHeHns! | BoinosHeHb!
OTKasza B TIOJTHOM eHHBIMU BCe 3a/laHuisl, B
MecTo rpy0Oble BCe BCe 3a/jaHust
obyuarorierocsi ot obbeme, HO HeJiloueTaM | IOJIHOM
oumbKu 3a[laHus, HO | B IOJIHOM
oTBeTa HEKOTOpbIe u, obneme Ge3s
He B obLeMe, HO
c BBITIO/THEH HeJI0UeTOB
T0JTHOM HEKOTOpkIe
HeZloueTaMu | bl BCe
obweme c
3a/jaHus B
HeloueTaMu
T0JTHOM
obBeme
HaBbiku | OtcyTcTBUE [Ipu pelenun Nwmeetcs [Mpogemonc | IIpogemonc | IIpogemonc | IlpopemoHcTp
6a30BbIX CTaHZAPTHBIX MUHUMa/IbH | TPUPOBaHBI | TPUPOBAHBI | TPUPOBAaHBI | MPOBaH
HaBBIKOB. 3a/jau He bIii Habop 0a30BbIe 0a30oBbIe HaBBbIKU TBOPUECKHUI
HeB03MO>XHOCTB MPOZIEMOHCTPUP | HABBIKOB HaBBIKY TIPH | HABLIKY NIPU | TIpU MOJXO0/ K
OLIeHWTb Ha/lMuve | OBaHbI 6a30BbIe | 1JIsT pelleHrnu pelLleHun pelLieHrun pelLleHuIo
HaBBIKOB HaBbIKU. VIMenu | pelueHust CTaHZAPTHBI | CTaHJApTHHI | HeCTaHAApT | HeCTaH[ApTHBI
BC/Ie[ICTBHE MecTo rpy0Obie CTaHJAPTHBI | X 3a/ia4 C X 3azau 6e3 | HbIX 3a75a4 X 3ajau
OTKasa OLIMOKH X 3a/1a4 C HEKOTODPbIM | OLIMOOK U 6e3




HEKOTOPbIM

obyuarolerocs ot u OLIMOO0K U
u HeJIoueToB

oTBeTa He/loueTaMu HeJJ04ueToB
He/loueTaMu

IIxana OLl€eHUBAHUA ITPU HpOME)KyTOqHOﬁ aTTeCTaluu

Onenka YpoBeHb NOJrOTOBKH

3a4YTeHO

TPeBOCX0/{HO Bce xommnereHUMM (Y4acTM KOMIIeTeHLMH), Ha (OpPMUpOBaHME KOTOPBIX HarpasjeHa
JUCLIMIUIMHA, C)OpPMHPOBAaHBI HAa YpPOBHe He HIDKe «IIPEeBOCXOAHO», IMPOJeMOHCTPHPOBAHbI
3HaHUS, YMeHUs, B/afleHUsi [0 COOTBETCTBYIOLMM KOMIIETEHL[USSM Ha YPOBHe BBbIlIe
NIpeJlyCMOTPEHHOIr'0 IIPOrpaMMoit

OT/IMYHO Bce KommeTeHIM (YacTW KOMITeTeHLMH), Ha (OpPMHpOBaHHe KOTOPBIX HarpaBieHa
JUCLIUIIMHA, cOPMUPOBAHBI HAa YPOBHE He HIDKe «OTJIMUHO».

OueHb XOpOII0 Bce KommeTeHIMM (4acTW KOMIeTeHLMH), Ha (oOpMHpOBaHHMe KOTOPbIX HarpaB/eHa
JUCLITUTNHA, COPMHUPOBAHBI HAa YPOBHE He HIDKE «0UeHb XOPOIIO»

XO0pOLIo Bce KommereHIM (YacTW KOMITeTeHLMH), Ha (OpPMHpOBaHHe KOTOPBIX HarpaBieHa
JUCLIMIUIMHA, cOPMHUPOBAHBI HAa YPOBHE He HIDKE «XOPOLIO».

yJAoB/IeTBOpUTeNb | Bce kommereHImy (W4acTd KOMIIeTeHLM), Ha (OPMHMPOBaHHe KOTODBIX HarpaB/ieHa
HO [JMCLUIVIMHA, COPMUPOBAHBI Ha YPOBHE HE HWXKe «Y/OBJETBOPUTENBHO», NIPU 3TOM XOT$ Obl
O/iHa KoMIleTeHIMs1 ChOPMHUPOBaHa Ha YPOBHE «Y/OB/IETBOPUTE/ILHO»

He 3a4TeHO0

HeypoByeTBopure | XoTs Obl 07Ha KOMITETEHLIMsI CHOPMHUPOBaHA Ha YPOBHE «HEY/[OBIETBOPUTEIBHOY.
JIbHO

TJI0X0 XoTs 6bI 0ZJHA KOMITETEHLMS CHOPMUPOBAHA HA YPOBHE «ILIOXO»

5.3 Tumnomblie KOHTPOJ/IbHbIE€ 3daJdHHA HW/IH HHbI€ MaTepHdJ/Ibl, H606X0}I[I/IMI)IE AJIA OLl€éHKH

pPe3y/bTdTOB Oﬁy'-le}[l/lﬂ Had HpOME)KyTO‘-IHOﬁ dTTeCTdllU1 C YKd3dHUE€EM KPHUTEpPpHEB HX

OIl€eHUBAHHUA:

5.3.1 TumnoBbie 3apaHusi (oLeHOUYHOe CPeACTBO - KOHTpoO/IbHbIE BOMPOCHI) /1A OLEHKH

copMupoBaHHOCTH KoMneTeHIMU YK-5

1.

SRR I

Kocmonornueckre mogen IOHUACKOU  LIKOJIBL.

[TepBas paluoHanbHas ¢pusnyeckas cucreMa nuigaropemnries.

I'eonienTpuueckast Mogenb ['epakiuza [Tontuiickoro. IToHsiTre 06 snuIuKIax u AedepeHTax.
[TepBas renmoneHTpruyeckas Mozenb Apucrapxa Camocckoro.

dusuka JpaTtocdeHa.

I'eonenTprueckas mogens Knasaus I1Tonemes Kak repBasi B MCTOPUY YeslIOBeYeCTBA HayuHast
MO/le/Tb MUPO3/,aHHUs.

7. I'ennonentprueckas mogenbs Hukonas KonepHuka.

9.

10.

OTtkpbITHe ckopocTy cBeTa. OTKpbITHEe MakCcBe/yIoM paclpoCTpaHeHUs1 37IeKTPOMAarHATHOT O
B3aUMO/IEUCTBUS (3/IEKTPOMArHUTHOM BOJIHBI) C MIOCTOSTHHOW CKOPOCTBIO CBeTa.
HeobxouMoCTh B BO3HUKHOBEHUH Hen 3¢upa.

[lBa mocTynara crieliiaJbHOW TeOPUY OTHOCUTETbHOCTH.

dopmysia DWiHILITelHa, YyCTaHAB/IMBast B3aUMOCBSI3b MeXK/[y Maccoli MaTepuu U sHeprueli E = mc2.
[Touemy MaTepusi — 3TO «IJIOTHO yIIaKOBaHHAasI» SHEPIUsi?



11.0npoBep>keHre DHWHILTEMHOM HieH abCOMOTHOTO MPOCTPaHCTBa. I paBUTALMOHHOE B3aMO/IeHCTBYE —
KaK CJie/ICTBHe UCKPHBIEHHOCTH MTPOCTPAHCTRA.

12.TIpuuriHa BO3HWKHOBeHUs1 0011ieli Teoprei 0THOCHUTeTFHOCTU. Pa3peliieHrie IPOTUBOPEUNst MeXY
CrieliaabHOMN Teopuel OTHOCUTETbHOCTH U HbIOTOHOBCKOM Teopued rpaButaiui. OO0bsCcHeHHe
MTHOBEHHOT'O PacrpoCTPaHeHHs TPaBUTALIUH.

13.B3arMoCBsI3b IPOCTPAHCTBA U BpeMeHU. M iest ueTbIpEXMepHOT0 MPOCTPAHCTBEHHO-BPEMEHHOTO
KOHTHHYyMa (UeTbIpeXMepHOI0 [IPOCTPaHCTBa-BpeMEHH).

14.Mogens ctaTueckoii BeenenHoii Anbbeprta OiiHinTeliHa. UTO Takoe «KOCMOJIOTUYeCKas» MOCTOSHHAsT
Y Kak OHa obecrieurBaja CTallMOHAPHOCTL BceneHHOM?

5.3.2 TunoBble 3apaHus (oneHOUHOe CpeAcTBO - KOHTpo/sibHbIE BONPOCHI) A/ OLEHKH
copmupoBanHocTu KomnereHiuu OTTK-3

1. T'eo-renvoneHTpruueckas cucteMa mupa Tuxo bpare.

2. Tpu 3akoHa Kemniepa.

3. Juasnor o AByX I/7laBHbIX cucTeMax mupa ["anuseo I'anvies. Pa3ymMHbIe BO3pa)KeHUs] HAYYHOT O
XapakTepa, BblJBUTaeMble OTHOCUTETbHO T'eJTMOLIeHTPUUeCKON CUCTeMbI MUpa.

4. Touka 3peHust APUCTOTEJISI O 3aKOHaX ABWKeHUd Tesl. JleMoHcTpauus ['anvieem 10KHOCTH
yueHus ApucToTesns.

5. Tpu 3akoHa ABrkeHus HbroTOHA. 3aKOH BCEMUPHOI'O TACOTEHUS.

6. IlonsaTre 06 MHepIMaILHON crcTeMe oT4eTa. OTHOCUTE/bHBIN XapakTep paBHOMEPHOTO
(HeyCKOpeHHOr0) 1 MPSIMOJIMHENHOTO JABUKEHHUS.

7. OTtpuiiaHue uen abCoMIOTHOTO TI0JI0XKEHUsT B TIPOCTPaHCTBe. VppaljuoHanibHOe YIIOpPCTBO
HproToHa B COXpaHeHUH U/ier abCOMFOTHOTO TTPOCTPAHCTBA.

8. Mopenb Anekcanzapa Anekcangposuda @puamaHa HecTalMoHapHou Beenennon. Vpes
CHUHTYJISIPHOM TOUKU. DPdeKT KpacHOTo cMeljeHrs1 DiBuHa Xab0i1a.

9. Upes Bosnbioro Nopsiuero B3peiBa ['eoprusi 'amoBa. OTKpbITHE PeUKTOBOTO (JOHOBOTO)
V3/1y4YeHUs..

10.OTKpBITHE TPaBUTALIMOHHOM JIMH3bI U YCKOPEHHOT0 paciivpenys BeenenHoi. Vigen TeMHoN MaTepuu U
TeMHOM Heprumu.

11.Teopwust CTpyH: OCHOBHas TUTIOTe3a. JIeMeHTapHas YaCcTHLa — KaK MUKPOCKOTTUeCKasi KOmeO FoLasicst
CTpYHa.

12.Kakum o6pa3om Teopusi CTpyH 00BbeMHSIeT BCe UeThIpe THIa B3auMo/ieiicTBrs? [IpeTeH3us Teopuu
cTpyH Ha posb Teopur BCEI'O. U uto Takoe Teopuss BCEI'O?

13.TIpobsiema Tipe/ie/IbHO TOYHOM MapaMeTpHU3aliii UCXO/IHOTO COCTOSTHUS BeeeHHOM. Viiess «TOHKOM
HaCTPOMKW» ceroAHsiHel BeemenHoil.  moyeMy C TOUKU 3peHUs1 CTOPOHHUKOB MH(JISILIMOHHOM
MOJe/y pacCy K/ieHHsi OTHOCUTEeIbHO TOUHOCTH BbIOOpa M3HavaIbHbIX [IapaMeTpOB H3Haua/lbHOU
BcenenHoi, mpocTo 6ecCMbICTIeHHBI?

14.nest KBaHTOBBIX (DIIYKTyaL[Wii, MM KaKUM 00pa30M CTOPOHHUKY UH(JISILIMOHHON MO/ OO BSICHSIOT
HajMure HeoJHOPOJHOCTel B Hallleli BceneHHON? ['umnoTe3a MHOXKeCTBa MyJIbTUBCE/IEHHBIX.

Kputepuu onjeHuBaHus (0LieHOUHOe cpeCcTBO - KOHTpo/IbHbIe BOIIPOCHI)

Ornenka Kpurepuu orieHrBaHUs

3auTeHO JloCTAaTOYHO IOJIHbIE 3HaHUsI IPOrPAMMHOI0 MaTepuasa, NpaBUIbHOe IIOHMMaHue CyTH BOIIPOCOB,
3HaHUe OTpeJe/ieHnH, yMeHue (hOpMy/IMpPOBaTh Te3UChl U apryMeHThl. OTBeTHI MI0C/IeloBaTebHbIe
Y B L]eJIOM NIpaBWIbHbIE, XOTS JOIMYCKarOTCsl HETOUHOCTH, TOBEPXHOCTHOE 3HAKOMCTBO C

OT[e/IbHBIMH T€OPUAMH U (baKTaMI/I, A0CTaTOYHO cbopMaanoe OTHOLII€HHE K PEKOMEeHJOBAHHbBIM




OueHka Kputepun onieHuBaHUs

AJIA TIOATOTOBKKU MaTepHra/idM.

He OTCYTCTBI/Ie OTBeTa XOTd ObI Ha OJWH K13 OCHOBHBIX BOITPOCOB, 160 FPY6bIe OILIIMOKY B OoTBeTax,
3a4yTeHO II0/IHOe HelIOHMMaHHe CMbIC/Ia HpO6]IEM, He T10CTAaTOYHO II0/IHOEe Bjla/ieHue TEPMI/IHOHOFI/IEI‘/JI.
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nyTeBOoAUTe b / Tiep. ¢ aHra. A. P. JloryHoBa u 3. M. OnreiiHa. - M. ; VbkeBck : HUL] "PerynsipHast u
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5. Knaiin Mopuc. Maremaruka. [Touck uctunsl / iep. ¢ adrj. FO. A. lanunoga ; op peg. FO. B.
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Awmdopa, 2001. - 268 c. - (OBpuka). - ISBN 5-94278-091-9 : 96.00., 1 3k3.

7. I'pun bpaiian. DnerantHas BcenenHasi. CynepcTpyHbl, CKPbITbIe pa3MEPHOCTH U NTOUCKU
okoHuaresibHOU Teopun = The Elegant Universe / riep. ¢ anr. nog o6, pyk. C. C. I'epiuTeiiHa ; Hayu.
pea. B. O. MassiiieHko. - M. : Exquropuan YPCC, 2004. - 288 c. - (MupoBoii HayYHO-TIOMY/ISIPHbIN
6ectcemep). - ISBN 5-354-00161-7 : 39.00., 1 3k3.

8. IMornmep Kapn P. IIpeamnosioxeHus: ¥ opoBep>KeHUs1 : POCT HayuyHOro 3HaHus / [mpeauci. B. FO.
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[TporpammHoOe obecrieueHrie U VIHTepHET-peCcypChl (B COOTBETCTBUU C COJIePXKaHUEM AVCIUTUIAHBI):

1. Pa3nen oduimanbHoro caiita dyHgameHTanbHoM 61bmmoteku HHI'Y «YuebHO-MeToAMuecKye
Marepuanb» http://www .lib.unn.ru/students/index.html

2. OnekTpoHHO-0MbMMOTeuHast cucteMa «KOHCyIbTaHT CTyjeHTa «DJIeKTPOHHast 6ubroTeka
TexHuyeckoro BY3a» http://www.studentlibrary.ru/

3. OnekTpoHHO-0MbMOTeuHast cucteMa «JlaHb» http://e.lanbook.com/

4. OnekTpoHHO-0MbMOTeUHas cucteMa «Book.ru» https:// www.book.ru/

5. OneKTpOHHO-0MbMMOTeUHast CUCTeMA «ZNnanium.com» www.znanium.com

6. baza auccepraiyii, 3aiyTa KOTOPbIX TIPOXOAUT B JUCCEePTAI[MOHHBIX coBeTax rpu HHI'Y.
https://diss.unn.ru/archive

7. Poccutickasi HayuHasi 37ieKTpoHHasi bubsimoreka «Elibrary», my6svKyroias cTaTbi, TeMaTHKa

KOTOPBIX COBMa/laeT C TeMaTUKOM OT/Ae/bHBIX pa3/ie/oB MpernojaBaeMoi JucHUrivHeL http://elibrary.ru

7. MaTepHua/IbHO-TeXHHYECKoe o0ecreyeHHe JUCHUIIMHBI (MOY /1)

YueOHble ayfUTOpWU [/ TIPOBeJeHHs] y4eOHBIX 3aHATHH, MpPeAyCMOTPEeHHBIX 00Opa3oBaTenbHON
MIPOrpaMMOM, OCHall[eHbl MYJbTUMeAUMHBIM 000pyZoBaHUeM (TIPOEKTOp, 9KpaH), TeXHUUeCKUMHU
cpezcTBaMU 00y4eHHsl, KOMITbIOTepaMH, CTIel[MaJTM3UpPOBaHHbIM 000pyoBaHreM: MyibTrMeAUiHbIHN
NIPOEKTOP, SKpaH

[TomelijeHust 151 CaMOCTOSITe/IbHOM paboThl 00yYaroLMXCsl OCHAlL|eHbl KOMITbIOTEPHON TeXHUKOW C
BO3MO)KHOCTBIO TIOAK/MIOUeHUs1 K ceTd "VHTepHer" U oOecrieyeHbl [OCTYIIOM B 3/I€EKTPOHHYIO
MH(pOpMaLMOHHO-00pa3oBaTe/IbHYI0 Cpefy.

IIporpamma cocrtaBieHa B cooTBeTcTBMM C TpeboBanusimu OC HHI'Y 1o HampaB/ieHHIo
rnoarotoBku/crieriuanbHocTy 06.04.01 - buosorus.

Astop(bl): BopobbeB [Imutpuii BanepreBuu, [oKTOp (hHUI0CO(DCKUX HAYK, OLIEHT.
3aBeayroumii kKadeapoii: KacaBun Mibs TeonopoBuy, JOKTOP (GMI0CO(MCKUX HAYK.

ITporpamMmMa ozo6peHa Ha 3ace/JaHUM MeToANUeCKoi Komuccuu ot 05.12.23 1., mpoTokos Ne 2.
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