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1. Mecto pucyuninHsbl B cTpyktype OITIOII

Mucuynuaa 51.0.11.03 KBaHTOBasi MexaHHUKa OTHOCUTCS K 00s13aTe/IbHOM YacTH 00pa3oBaTeIbHOM

IIPOrpaMMBl.

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

COBPeMeHHbIX
UH(POPMAYUOHHbIX
mexHonoeaull u
uCnob308amb ux 015

peuweHus 3a0au
npogpeccuoHanbHoli
OdesimeabHOCMU.

COBPEeMEeHHbIX
UH(OPMAYUOHHBIX
mexHon02ull U UCNO/b308aMb
ux 0/151 peweHus 3a0au
npogeccuoHanbHol

dessimenbHOCMU

mexHonoaull

YMmemb npumeHsimb nNo/syueHHble
3HAHUS O COBPEMEHHDBIX
UHGOPMAYUOHHBIX MEXHON02USX
0415 pewleHus 3a0au
npogeccuoHanbHoll
desimenbHOCMU.

Bnademb Haebikamu
UCNONb308AHUS COBPEMEHHBIX
UH(pOPMAYUOHHBIX MexHOA02ULL
04151 peweHus 3a0ay
npogeccuoHanbHol

dopmupyemsbie IlnaHupyeMbie pe3yabTaThl 00yUeHHs M0 AUCHUILUIMHe | HanMeHOBaHHe OLeHOYHOTO CPe/ICTBA
KOMIIeTeHI{NHU (Mofgyn0), B  COOTBETCTBMM C€  HHAUKATOPOM
(xof, comep)kaHue | JOCTH)KeHHS KOMIIeTeHIIMH
KOMTIETEHIIVN) Nupukarop poctwkeHusi | PesyabTarsl 00yueHust Jns Tekymiero | /ins
KOMIIeTeHI{MU 10 JUCLUII/INHE KOHTPOJIA MPOMEe)XyTOUHOMH
(xog, coZiepkaHue ycreBaemMoCTH aTTecTanuu
VHAWKATOpa)
OIIK-1: CnocobeH OIIK-1.1: /lemoHcmpayus OIIK-1.1: 3aodauu
npumenamb 6a3oeble | cnocoGHOCMU NPUMEHSMB 3Hamb 0CHOBbI KBAHMOBOII DK3aMeH:
(31':0”“” 6 obnacmu 6asoeble 3HaHus 6 obaacmu MeXAHUKU MUKPOCKONUYECKUX 3adauu
U3UKO-
aMeMAMLeCKUX U uzuKo-mamemamuyeckux U | cucmem; onepamopbl OCHOBHbIX KoHmposbHble
() ecmecmeenHbix (wiu) ecmecmeeHHbIX HAYK 6 usuuecKux 8eauUuH, ypaeHeHue aonpocot
HayK & cpepe cpepe cgoetl ITpeduHeepa u OCHOBHble
ceoeil npogeccuoHabHoU npubaudCeHuUsl, UCNoMb3yemble
npogpeccuoHanbHoii | OesmenbHocmu npu e20 pewleHuuU 8 pasauuHbIX
desimenbHOCMU; usuyeckux cumyayusx.
Ymemb nonb3oeambcs
IIIpeduHeeposcKum u
TetizeHbepao8ckum nooxooamu
0151 peuleHuUsi CMayUOHApHBbIX
K8AHMOBOMEXAHUUECKUX 3a0auy u
8bIULC/NEHUS U3MEPUMBbIX
8E/NUYUH.
Bnademb Haebikamu pelueHus
3a0au4, OCHOBAHHbIX HA
No/My4YeHHbIX 8 X00e 0C80eHUs!
OuCYUNIUHbI 3HAHUSIX.
OIIK-3: CnocobeH OIIK-3.1: [lemoHcmpayus OIIK-3.1: 3adauu
NOHUMamb NPUHYUNbL | cnocobHOCMU NOHUMAMb 3Hamb 0CHOBHble NPUHYUNbI DK3aMeH:
padomo! npuHyunbl pabomal COBPEMEHHDbIX UH(POPMAYUOHHDBIX 3adauu

KoumponbHble
80NnpoCh!




desime/ibHOCMU.

3. CTpyKTypa U cojep)kKaHHe AUCIUIIAHbI

3.1 TpyA0eMKOCTb AUCLUII/IUHBI

OYHas
O01yasi TPy/10€MKOCTBb, 3.€. 8
Yacos o yueGHOMY I/IaHY 288
B TOM 4HC/Ie
ay/JUTOpHbIE 3aHATHA (KOHTaKTHas1 padoTa):
- 3aHATHUS JIEKIIHOHHOT0 THIIA 64
- 3aHATHSA CEMHUHAPCKOro THIA (MpaKTHYeCcKUe 3aHATHS / 1abopaTopHbIe paGoThI) 64
- KCP 4
caMocTosTe/IbHasA padoTa 84
IIpomexxyTouHas arrecTanys 72

JK3aMeH

3.2. CozepxaHWe JUCLUIIIMHbI

(cmpmeypupoeaHHoe no memam (pa36e/1aM) C YKdsdHuem 0mee0eHHO20 HA HUX Ko/auuecmed

axkademuuecKux udacog u 8uobl yuebHbIx 3aHamuil)

HanmeHoBaHMe pa3[e/noB U TeM JUCLAIUIMHBI Bcero B TOM UHCIe
yachl
( ) KonTakTHast pabora (pabota Bo
B3auUMO/IeHCTBUH C NperiofiaBaTesnem),
Yyachkl U3 HUX
3aHATHS CamocTosTe/bHast
CeMHUHapCcKOro pabora
3ansTHs THIa o0yyarowerocs,
JIEKIIMOHHOTO | (TIpakThueckue | Bcero dachl
THIa 3aHsATHs/1abopa
TOpHbIE
paboThI), Uacel

b b b b $

s} 0 0 0 0
TIpo6/ieMbl KJIacCHUeCKol (GpU3HKKU ¥ He0OXOAUMOCTb KBAHTOBOM TEOPUH 14 4 4 8 6
BosiHoBast pyHKIUs M OMlepaTopbl B KBAHTOBOM MeXaHHKe 14 4 4 8 6
IIpezcTaBneHys: B KBAHTOBOW MeXaHHUKe 14 4 4 8 6
VIMITy/TbC 1 MOMEHT UMITYJIbCA 14 4 4 8 6
KBaHTOBasi MexaHHWKa OJJHOME@PHBIX CUCTeM 14 4 4 8 6
T"apmMoHnYecKuii OCLIIIATOD 14 4 4 8 6
ATom Bofiopozia 14 4 4 8 6
Teopust Bo3MyllleHHIT B KBAHTOBOM MeXaHUKe (CTal0-HapHas U 14 4 4 8 6
HecTalloHapHast)
KBa3uknaccrueckoe mpubIKeHue 14 4 4 8 6
OCHOBBI TEOPUH paccesiHUs 14 4 4 8 6
KanubpoBoyHast ”HBa-pUAHTHOCTh. B3arMogeiicTBre 3/1eKTPOMarHUTHOTO 18 6 6 12 6
T10J151 C BeLleCTBOM
CrnvH 18 6 6 12 6




TosxaecTBeHHbIE UacTULbl. BTOpuuHOe KBaHTOBaHUE 18 6 6 12 6
YpaBHenue [Iupaka 18 6 6 12 6
ArtTtectauus 72

KCP 4 4

HWTtoro 288 64 64 132 84

Conep)KaHue Pa3e/ioB 1 TeM JUCHUIIMHBI

ITpob6eMbI KjiacCHUeCKon (hU3UKU U HeOOX0ZMMOCTh KBAHTOBOH TeOpHU
BonHoBasi ¢yHKIMS 1 oTlepaTopbl B KBAHTOBOUM MeXaHUKe

[IpencraBieHysi B KBAHTOBOW MeXaHUKe

NmMmysibCc ¥ MOMEHT UMIyJ/IbCa

KBaHTOBAasi MexaHHKa OJHOMEPHBIX CUCTEM

I"apMoHHYeCcKui1 OCLIUIIIATOD

Atom Bozioposia

Teopusi BO3MYyIIleHHI B KBAHTOBOM MeXaHHKe (CTallio-HapHasi U HeCTalliOHapHast)
KBasuknaccrueckoe nipubskeHne

OCHOBBI TeOpUY paccesiHus

KanmmbpoBouHasi ”HBa-pHaHTHOCTh. B3anMo/1elicTB1e 37IeKTPOMarH|UTHOTO TIOJISI C BEI[eCTBOM
CnuH

ToxzecTBeHHbIe YaCTULIBL. BTOpUYHOE KBaHTOBaHKe

YpaBHeHue [lupaka

4. YueOHO-MeToANYeCKOe o0ecneyeHHe CaMOCTOSITe/TbHOW PadoThI 00yJarouXCsl

CamocrosiTenibHasi paboTa 0OyuaroL[UXcsl BK/IIOUaeT B CeDOsi MOATOTOBKY K KOHTPOJILHBIM BOITPOCAM U
3a[laHUsIM JIJIsi TeKYIero KOHTPOJIsi U TIPOMEXYTOUHOUW aTTeCTallud IO WUTOraM OCBOEHUS JUCLIUTIIUHEI
NIpYUBeJIeHHBIM B I1. 5.

a) OCHOBHasl JIuTeparypa:
1) Jlangay JI.[., JTudiuiy E.M. Teopetrnueckasi hu3rka (HepeasTUBHUCTKAsI TeOPHs): YueOHOe

rocobue. B 10 T. T. 3. KBaHToBasi MexaHuka ucrp. M ®usmataur, 2002. -808 c. — Pexxum fjoctyma:
9BC «KoHcynbTaHT cTyAeHTa» http://www.studentlibrary.ru/book/ISBN5922100572.html

2) @eiinmaH P., JleittoH P., CaHjc M. @eitHMaHOBCKUe JieKLuK 1o ¢usuke. Toma 8, 9: KeaH-
TOBasi MexaHuKa. M.: Mup, 1978. - 524 c. -24 k3.

3) bnoxunues I.1. OcHOBbI KBaHTOBOW MeXaHUKH, U3[. 5, MockBa, Hayka, 1976. -664 c. -90 5ks.
4) Murgan, A. b. KauecTBeHHbIe MeTO/Ibl B KBAHTOBOW Teopuu, Mocksa : Hayka, 1975 -335 c. -16
9K3.

0) forioTHUTE/IbHAS TUTepaTypa:

1) Murgan A.b., Kpaitnos B.I1. [TpubmkeHHbIe MeTO bl KBAHTOBOM MexaHUKu M.: Hay-ka, 1966
-152 c. -10 3Kk3.

2) Axuesep A.N., bepecrerkuii B.b. KBanToBasi snektpoguHamuka M.: Hayka, 1969. -623 c. -8
3K3.



3) EmoruH, KpuBueHkoB, KBaHtoBast MexaHvka, M. Hayka, 1976 -336¢ -54 3k3.

4) B.B. Banamos, B.K. lonuHoB, Kypc kBaHTOBOM MexaHUKH, 131 MI'Y, 1982r.-304 c. — Pexxum
noctymna: ObC «KoHcynbTaHT cTyaeHTa» http://www.studentlibrary.ru/book/ISBN5922100777.html
5) P.®eitHman, A.Xubc"KBaHTOBasi MeXaHHWKA U UHTErpasibl 1o TpaekropusiM" Ilep. ¢ anrm. 3.M.

Bapmura u FO.JI. O6yxoBa. ITox pes. B.C. BapaiienkoBa. M.: "Mup", 1968 -382 c. -12 3k3.
B) nporpaMMHoe obecrieueHre ¥ VIHTepHeT-pecypchl (B COOTBETCTBUU C CO/I€P’KaHUEM JVCLIUTUIAHBI)

JIeK1[H 10 KBAaHTOBOM MexaHHKe 1o/ aBTopcTBoM A.JI. bapabanoB or MOTU
https://mipt.ru/education/chair/theoretical_physics/biblio/qm-barabanov.php

5. ®oHJ OLEHOYHBIX CPEJCTB //Isi TEeKYI[ero KOHTPOJIsi YCIeBaeMOCTH U HPOMEeXYTOYHOM
aTTecTalyy Mo JUCIUILIMHE (MO/Y/II0)

5.1 TunoBbie 3a/laHUA, H006X0}II/IMBIQ AJId OL€éHKM Ppe3y/ibTdTOB 06y‘IEHl/IH npu mnpoBejeHHuU
TEKYyIIero KOHTPOJ/iA yCIieBA€MOCTH C YKd3dHHUEM KPUTE€PHUEB UX OLl€HUBAHUA:

5.1.1 TunoBble 3ajaHus (OLEHOYHOEe CPeACTBO - 3ajauH) AJIA OIeHKH C(OPMHPOBAHHOCTH
komneteniuu OITK-1:

Pernmre 3afauu. 3anuilyvTe pelieHye U OTBeT.

1. Haiizmure cpetHHe 3HAYEHHS U JUCIIEPCHU KOOPIHHATEI U IIPOEKITHH UMITYJIECA B COCTOSHUH C
BOITHOBO# (hyHKIMEH

Y(x) = Cexp (%_M)

a 2a?

3neck po, Xo U @ — AEUCTBUTENBHBIE YHCTa, a C — HEKOTOpasi HOPMHPOBOYHAS KOHCTAHTA.
OTBerT:

2. Ipu BemecTBEHHBIX & U 3 HaliuTe cobcTBeHHbIE QyHKIME s (X) omepaTopa f = ap, +px
(fY; = fips ), HOpPMHEPOBAHHEIE yCIOBHEM

| wreow; coax=or - 1,

OrTBerT:

mw?22

iy p% o a3
3. Jns ramunnbToHHana H = sz’:l + HallquTe onepaTopsl X U P, B IPEACTaBICHUN

Ieit3enbepra.

OrTBerT:



5.1.2 TunoBble 3ajaHus (OLlEHOYHOE CPeACTBO - 3ajauM) AJIA OIeHKH C(OPMHPOBAHHOCTH
komneteHiuu OITK-3:

Pernre 3afauu. 3anuilyTe pelieHye U OTBeT.

1. Yacrurga, IBIXYIAsACS B OJHOMEPHOM IIPOCTPAHCTBE, IMEET BOIHOBYIO (DYHKIIHIO

2poh3 1
YOO = T Ry
T7Ie po — HOJIOXHUTENBHOE Yrcrio. Haiiiure BEpOSTHOCTS TOTO, YTO MPOSKIIUS MMITYJIBECA YACTULIBI
Ha ocb X Jexwt B uarepsaie (0,p1).

OTBeT:

2. JI1s TapMOHHYIECKOTO OCIIJUIITOPA C YaCTOTOM (0 Ml MACCOM 71 BEIYHMCIINTE CPEHUE 3HAYCHUS U
JICTIEpPCHM KOOPIWHATHI M MPOEKITMH UMITYJIbCa B CTAIIMOHAPHOM COCTOSIHUY C 3Heprueit £, =
hw(n+1/2).

OTtBeT:

3. Harmmmre GyHKIMIO, HOPMHPOBAHHYIO Ha €TMHIYHOHN cdepe, SBIIAIONIYI0Cs] COOCTBEHHOM
¢byHKIWmeEll olepaTopa KBaipaTa MOMECHTA MMITYJIECa ¢ MOMEHTOM 1 = 1, a Takoke coOCTBEHHOM
¢dyHKIHEH onepaTopa MPOEKIHMH MOMEHTa Ha 0Ch C HalpaBJIAIOLIMM BEKTOpoM N = (sina,0,cosa),
oTBevaronieil COOCTBEHHOMY 3HAYCHHIO 1.

OtBeT:

Kputepumu orjeHnBaHus (0L[eHOUHOE CPeACTBO - 3afauu)

Ouenka Kpurepun onieHuBaHUsA

YpoBeHb 3HaHW B 06beMe, MPeBBIIAIOIIEM MPOrPaMMy TTOATOTOBKH.
[TposeMOHCTPUPOBaHb! BCe OCHOBHbIe yMeHUsI. PellleHbl BCce OCHOBHbIE 3a/lauyl.

TIPEBOCXOJHO
BhIno/THeHbI BCe 3a/laHusl, B TIOTHOM 00beMe Oe3 HejoueToB. [IpoieMOHCTPUPOBaH
TBOpPYECKUI1 MOAX0/| K pellleHHI0 HeCTaHJapTHBIX 3a7au.
YpoBeHb 3HaHUI B 00beMe, COOTBETCTBYIOLL[EM TIPOTPaMMe TIOATOTOBKH, 0e3
ombok. [TpoieMOHCTPUPOBaHBI BCe OCHOBHBIE YMEHHSI, PellleHbl BCe OCHOBHbIE
OTJINYHO 3a/]auu C OT/Ie/TbHBIMU HeCyIIleCTBeHHBIMU He/JoUeTaMU, BLITTOTHEHBI BCe 3aZlaHUs B

MoJiHOM 06beme. TTpoieMOHCTPUPOBAHBI HABLIKH TIPH PeIIeHUH HeCTaHJapTHRIX
3agau 6e3 OIMOOK ¥ HeJI0UETOB.

YpoBeHb 3HaHUIA B 00beMe, COOTBETCTBYIOLL[EM TIPOTPAMMe TIOATOTOBKH.
[omy1iieHo HeCKOJIbKO HeCyIlleCTBeHHBIX OIMO0K. [IpoeMOHCTpHpOBaHbI Bee
OUYeHb XOPOLLO OCHOBHbIe YMeHUs1. PellleHbl Bce OCHOBHEIE 33/laul. BEINIO/IHEHB! BCe 3a/jaHus, B
No/iHOM 06beMe, HO HEKOTOpble ¢ HefloueTaMu. [IposieMoHCTprpoBaHbl 6a30Bble
HaBBIKM TIPH PellIleHNH CTaHJAPTHBIX 33/1au 06e3 omMO0K 1 HeZIOUeTOoB.

XOpOLLO YpoBeHb 3HaHW B 06bEMe, COOTBETCTBYIOLEM TIPOTrPaMMe O/ OTOBKH.
[Homy1iiieHo HeCKOJIbKO HerpyObIx omboK. [IpoieMOHCTPHPOBaHbI BCe OCHOBHBIE




OrjeHKa

Kpurepuru orjeHUBaHUS

yMeHus1. PerieHbI Bce OCHOBHBIE 33/lauy C HerpyObIMU ommbKamu. BeIosiHeHbI Bce
3aJjaHus, B TIOJTHOM 00BeMe, HO HEKOTOphIe C HefloueTaMu. [IpoieMOHCTPUPOBaHEI
6a30Bble HaBBIKY TPU PeIlleHWH CTAaHAAPTHBIX 3a/jau C HEKOTOPBIMU HeZJ0UeTaMH.

YAOBJ/IETBOPUTE/IBHO

MuHUMaTBEHO JOMYCTHMBIN YPOBeHb 3HaHUM. [JomyliiieHo MHOTO HerpyObix
om6bku. TIposieMOHCTPHPOBaHbI OCHOBHBIE YMeHUs1. PellieHbI THIOBbIe 33/jauul C

HEKOTOPbIMU HeJoUeTaMH.

HerpyObIMU OIIMOKaMU. BBITIOTHEHBI BCe 33/laHUsI HO He B TIOJTHOM oOBbeMe.
MmeeTcst MUHUMa/TbHBIA HAOOp HAaBBIKOB /IJIs1 pellleHHsl CTaHjapTHBIX 3a/iay C

HeyI0B/IeTBOPUTE/IEHO

YpoBeHb 3HaHUH HIKe MUHUMAJTbHBIX TpeboBaHuii. ViMesn MecTo rpyobie
ormbku. TIpy pelieHny CTaHAaPTHBIX 3a/jau He MPOjeMOHCTPUPOBAHbI OCHOBHbIE
ymenus. Vimenmu Mecto rpyosie ornbku. IIpy pelieHuM CTaHZAPTHBIX 3a/a4u He
MPO/IEMOHCTPUPOBAHbI 0a30Bbie HaBLIKU. IMenn MecTo rpyObie OIIMOKH.

I1J10X0

OTBeTd.

OTCcyTCTBUE 3HAHUI TEOPETUUECKOro MaTeprana. HeBO3MOXKHOCTb OL|eHUTh
TOJTHOTY 3HaHWH BCJIe[ICTBUE O0TKa3a o0ydaroirerocs ot otBera. OTCyTCTBUE
MUHUMAJIbHBIX YMeHUM . HeBO3MOKHOCTh OLIeHUTh Ha/IMuue YMeHUM BC/ie/ICTBHE
oTKa3a obyyarorierocsi ot orBeta. OTCyTCTBUE BJIa/IeHHs] MaTePHa/IOM.
HeB03MOKHOCTh OIIEHUTH Ha/TMUKe HAaBLIKOB BC/IE/ICTBHE OTKA3a 00YyYaroIierocs ot

5.2. OnncaHue MIKaJI OIeHUBAaHUA Pe3y/IbTaTOB 00yueHHs MO0 JUCIUIIMHE ITPH TPOMeXyTOYHOMH
arrecTanyu

IIIkasa oueHBaHUsA C()OPMHUPOBAHHOCTH KOMIIETEeHI[UI

Yposen
b
chopmu Hey/0BJIETBOP | Y/JO0BJIETBO O0YeHb
N/10X0 X0poIIo OT/IMYHO MPeBOCX0/{HO
POBaHH UTEe/IbHO PpHTEe/IbLHO X0poIio
0CTH
KoMIeT
eHIHI
(uHANK
aropa
AOCTHIK He 3a4YTeHO0 3auTeHo
eHus
KoMIeT
eHIuil)
YpoBeHb
OtcyTcTBHE YpoBeHb PoBet
o o 3HaHUM B
3HaHUI MuHUManeH | 3HaHUH B obBeMe YpoBeHb
TeopeTU4ecKoro 0 obbeme, ’ 3HaHUI B
YpoBeHb COOTBETCTBY YpoBeHb
Marepuara. o JIONyCTUMBI | COOTBETCTBY obbeme, o
3HAHUM HIDKe " 0111eM 3HaHUH B
HeBo3MO>KHOCTb 1 ypoBeHb 1o11eM COOTBETCTB
MHHHUMaJbHBIX . rporpamMmMe obbeme,
3HaHUS | OLIEHWUTb MIOJIHOTY N 3HaHUM. rporpamMme yioiiemM
o TpeboBaHMiA. TOATOTOBKH TIpeBbILLIAOLI]e
3HaHUI [JonymieHo TIOATOTOBKH rporpaMme
Vmenu mecto . Jomy1ieHo M [IporpamMMy
BCJIe/ICTBUE MHOTO . HormymieHo TOATOTOBK
rpyOble OIKUOKH HECKOJIbKO TO/JTOTOBKH.
OTKasza HerpyObIX HECKOJIbKO u. Oumbok
HecylecTBe
obyuatomjerocsi ot oMboK HerpyObIx HHEIX HeT.
oTBeTa oumbok
oInb0oK




IIpogemoHc
TPUPOBAHBI
[TpomemoHc PHp
[IpogemoHc | Bce
IIposeMoOHC | TpUpOBaHbI
TPUPOBaHbI | OCHOBHbBIE
TPUpOBaHbl | BCe
BCE YMeHHUsl. TIpomeMoHCTp
OCHOBHbIE OCHOBHbIE
OrcyTcTBHe OCHOBHbBIE Perriennl HPOBaHbI BCe
[Ipu pereHun YMEeHHUSL. yMeHusl.
MHUHUMaJIbHBIX yMeHusl. BCe OCHOBHbIE
. CTaH/apTHBIX Perenst Periens! Bce
YMeHUM. PerieHbl Bce | OCHOBHbIE yMeHwUsl.
3a7iau He THUTIOBBIE OCHOBHBIE
HeBo3moxHOCTh OCHOBHbIE 3a/lauu C PeiieHsl Bce
TPOAIEMOHCTPHP | 3a/lau C 3a7laun C
OLIeHUTb Ha/THuHe 3a/jauu. OT/Ie/IbHBIM | OCHOBHBIE
Ymenus N OBaHBI HerpyobIMH | HerpyObIMU
YMeHUH BbInosHEHbI | U 3a/IaUH.
OCHOBHbBIE omubKaMu. | OIIMOKaMMU.
BC/Ie[ICTBHE BCe 33/laHWs | Hecyl[ecTB | BrIMoIHeHbI
yMmeHus. Vimeny | BeinonHeHsl | BbinonHeHbl
OTKasza B TIOJTHOM €HHBIMU BCe 3a/laHVs, B
MecTOo rpy0Oble BCe BCe 3a/jaHust
obyyatorjerocsi ot obbeMe, HO | HeJjoueTaM | TOJHOM
OLIMOKH 3a/laHUs], HO | B ITOJIHOM
oTBeTa HEKOTOpble H, obbeme 6e3
He B obneme, HO
d BBITIO/THEH HeJI0UeToB
TIOJTHOM HEKOTOpbIe
HeJoueTaMy | bl BCe
obbeme C
3a/laHUSA B
HeloueTaMHu
TIOJTHOM
obbeme
Nmeetcs
OtcyTcTBUE [IpogemoHc IIpogemoHc
MHHUMaJIbH IIpozsemoHC
6a30BBIX [Ipu pereHun . TPUPOBaHBI TPUPOBaHbI
bIii Habop TPUPOBaHbI IIpomemMoHCTp
HaBBIKOB. CTaHZAPTHBIX 6a3oBbie HaBBIKA
HaBBLIKOB 6a30BbIe HpOBaH
HeB03MO>KHOCTD 3ajiau He HaBBIKU TIPA pu .
st HaBBIKU TIPU TBOpUECKU
OIIEHUTh HAJIMUKE | TIPOJIEMOHCTPUD pelieHun peleHu|
HaBbIiku pelLieHust pelLleHnn MOAX0[ K
HaBBLIKOB OBaHbI 6a30BBIE CTaH/,ApTHEI HecTaH/apT
CTaHJAPTHBI CTaHZAPTHEI pelLleHHI0
BCJIE/ICTBHE HaBbIKU. VIMenu X 3a/ia4 C HBIX 3afiau
X 3a7au C X 3azau 6e3 HeCTaH/IapTHBI
OTKaza MecTOo rpy0Oble HEKOTOPbIM 6e3
HEKOTOPBIM ommboK U X 3a7au
obyuarorierocsi OT | OIIUOKK u OLIMOOK U
u HeJJ0ueToB
OTBeTa HeJoueTaMu HeZI0UeTOB
HeZloueTaMu
IITkana oneHMBaHUA [IPU IPOMEKYTOUHOHN aTTeCTaliiu
OueHka YpoBeHBb NOJrOTOBKH
NPeBOCX0/{HO Bce KommereHIMM (YacTW KOMITeTeHLMM), Ha (OpPMHpOBaHHe KOTOPBIX HarpaBieHa
MUCLIMIUIMHA, COPMHPOBAaHBI Ha YpPOBHE HE HIDKE «IIPEeBOCXOAHO», MPOJEeMOHCTPHUPOBaHbI
3HaHWs, YMEHUs, BJAJIeHUs 10 COOTBETCTBYIOIIMM KOMIIETEHI[USIM Ha YypPOBHE BHIIIe
TpeyCMOTPEHHOTO TIPOrpaMMOoit
OT/IMYHO Bce xommeTeHIMH (YacTM KOMIleTeHIMM), Ha (OpMUpOBaHME KOTODbIX HarlpaBjeHa
MUCIUTUIAHA, COPMHUPOBAHBI Ha YPOBHE HE HIDKE «OTTMYHO».
3auTeHo 04YeHb XOPOIIIo Bce xkommeTeHIMM (YacTd KOMIIETEHIM), Ha (OPMHUpOBaHHWEe KOTOPLIX HarlpaBjeHa
IUCLMIUIMHA, COPMHUPOBAHBI HA YPOBHE He HIDKE «O0UYeHb XOPOLIO»
XOpOI1110 Bce xommeTeHIMHM (YacTH KOMIlEeTeHIMH), Ha (OpMUpOBaHME KOTODbIX HarlpaBjeHa
MUCIUTUTAHA, COPMHUPOBAHBI HA YPOBHE He HIDKE «XOPOIIIO».
yaoBjeTBopuTenb | Bce komreTeHIMM (YacTd KOMIlETeHIMM), Ha (OpMUpOBaHME KOTOPbIX HarlpaBjeHa
HO JUCLITUIAHA, C)OPMHPOBaHLI HAa YPOBHE He HIDKE «Y/|OBI€TBOPUTEILHO», IIPYU 3TOM XOTS OBI
0/IHa KOMITeTeHLUsI CPOPMUPOBAHA Ha YPOBHE «Y/IOBJIETBOPUTETHEHO»
HeyaoBierBopuTe | XO0Ts Obl OfHA KOMITETeHIMsi CQOPMHUPOBaHA Ha YPOBHE «HEY/IOB/IETBOPUTEILHOY.
JILHO
He 3aUTeHO
JI0X0 XoTs ObI 0[JHAa KOMITETeHI[Hst CHOPMUPOBAHA HA YPOBHE «IL/IOX0»




5.3 Tumnopblie KOHTPOJ/IbHbIE€ 3dadHHA HWJ/IH HHbIE€ MaTepHdJ/Ibl, H606X0}I[I/IMBIE AJIA OLl€éHKH
pe3y/ibTdaTOB Oﬁylle}[l/lﬂ Ha l'lpOMe)KyTO‘-IHOﬁ dTTeCTdllU1 C YKd3dHUE€EM KPpHUTEpPpHEB HX
OIl€eHUBAHHUA:

5.3.1 TunoBble 3ajaHus (OL[eHOYHOE CPeACTBO - 3ajfauM) /JIA OLeHKH C(hOPMHPOBAHHOCTH
xkomnetrenuu OITK-1

Pervite 3aaun. 3anuinure pelieHye U OTBeT.

1. Haiingure cpeHUe 3HAYEHUS U JUCTIEPCHH KOOPIHUHATHI U MIPOEKIUH UMITYJILCA B COCTOSHUU C
BOJTHOBOH (hyHKLHEH

ipox _(x = %0)?

IIJ(X) =C exp <T T) .

3necs po, X0 U @ — AEACTBUTENbHBIE 9HCTa, a C — HEKOTOpasi HOpMHPOBOYHAA KOHCTAHTA.

OtBeT:

2. TIpu BemecTBEHHBIX a U 3 HaliuTe cobcTBeHHbIE QyHKIME Yr(X) omepaTopa f=ap, +pz
(fY; = fi; ), HOPMHEPOBAHHEIE YCTIOBHEM

[ wreow; @ax =ar -,

OrTBerT:

mw?x?

3. Jlnst rammisTonuana H = sz’:z + HaiiiuTe orneparops! X U Py, B IPECTABICHAN

Teit3enbepra.

OTtBeT:

5.3.2 TunoBble 3ajaHus (OLEHOYHOE CPeACTBO - 3ajauM) AIA OLeHKH C(POPMHPOBAHHOCTH
komneteniuu OITK-3

Perute 3a7a4H. 3anuiimuTe pellieHne 1 OTBET.

1. Yacrura, IBIDKYINAACS B OJJHOMEPHOM IIPOCTPAHCTBE, IMEET BOIHOBYIO (DYHKIIHIO

2pyh3 1
ll}(x) - T hz +p(2)x21

IZie po — HONOXKHUTENBHOE Yrcio. Haiiiure BEpOATHOCTh TOr0, YTO IPOEKIIUS MMITYJIBCA YaCTHIIBI
Ha 0Cb X JexHT B uHTepBane (0,p1).

OtBerT:

2. JI1s TapMOHHYIECKOTO OCIIIJULATOPA C YaCTOTOH 0 M MAacCOM 71 BEIYHMCIINTE CPEIHUE 3HAYCHHUA U
JMICTIEpPCHM KOOPIMHATHI M MPOEKITMH UMITYJIbCa B CTAIIMOHAPHOM COCTOSIHUY C dHeprueit £, =
hw(n+1/2).

OTtBeT:



3. Harmmmre GyHKIMIO, HOPMHPOBAHHYIO Ha €MMHIYHOH cdepe, SBIIONTYIocs COOCTBEHHOM
¢yHKLHEH onepaTopa KBaJpaTa MOMEHTA HMITYJIbca ¢ MOMEHTOM | = 1, a Tarxoke cOOCTBEHHOI
¢dyHKIHEH onepaTopa MPOEKIHMH MOMEHTa Ha 0Ch C HalpaBJIAIOLIMM BEKTOpoM N = (sina,0,cosa),
oTBedaronieii coOCTBEHHOMY 3HAYCHUIO 1.

OtBeT:

Kputepumu orjeHnBaHus (OL[eHOUHOE CPeACTBO - 3afayu)

OrjeHKa

Kpurepuu oLieHUBaHUs

TIPEBOCXO/JHO

YpoBeHb 3HaHWH B 06eMe, TPeBLIMIAIOIIEM MPOrPaMMYy TTOATOTOBKH.
[TposeMOHCTPHUPOBaHBI BCE OCHOBHBIE YMeHWUs. PellleHbl Bce OCHOBHBIE 3a/jauH.
BhINoTHeHbI BCe 3a/laHusl, B TIOTHOM 00beMe Oe3 HejoueToB. [IpoieMOHCTPUPOBaH
TBOPYECKUI! MOAXO0/| K PellleHHI0 HeCTaHJapTHBIX 3a7au.

OT/IMYHO

YpoBeHb 3HaHUH B 00BEMe, COOTBETCTBYIOIIEM TIPOrpaMMe TO/ITOTOBKH, 6e3
om60ok. [TpoieMOHCTPUPOBAHBI BCE OCHOBHbIE YMEHHUSI, PEIlIeHbI BCE OCHOBHbIE
3a/IauM C OT/Ie/IbHBIMU HECYITIeCTBeHHBIMU HeJJ0UeTaMH, BbITIOJTHEHBI BCE 33/JaHUS B
MoJiTHOM 06Bbeme. TTpoieMOHCTPUPOBAHBI HaBBIKH TIPH PeIIeHUH HeCTaHJapTHRIX
3aziau 6e3 oImMO0K ¥ HEJIOUETOB.

OY€eHb XOPOLIO

YpoBeHb 3HaHUIA B 00beMe, COOTBETCTBYIOLL[EM TIPOTPAMMe TIOATOTOBKH.
[omy1iieHo HeCKOJIbKO HeCyIlleCTBeHHBIX OIMO0K. [IpojeMOHCTpUpOBaHbI BCe
OCHOBHbIe YMeHUs1. PellleHbl Bce OCHOBHEBIE 33/lauM. BEINO/HEHb! BCce 3a/jaHus, B
No/THOM 06beMe, HO HEKOTOpbIe ¢ HefloueTaMu. [IposieMoHCTprpoBaHbl 6a30Bble
HaBBIKY TIPH PellIeHNH CTaHJAPTHBIX 33/1au 06e3 omMO0K 1 HeJIOUeTOoB.

XOpOILO

YpoBeHb 3HaHW B 06beMe, COOTBETCTBYIOLEM TIPOTrPaMMe TMO/TOTOBKH.
[omy1iiieHo HeCKOJIbKO HerpyObIx oboK. [IpoieMOHCTPHUPOBaHbI BCe OCHOBHBIE
yMeHus1. PellieHbI Bce OCHOBHBIE 3a/lauy C HerpyObIMU OIMOKamMu. BhITo/THeHbI Bce
3a/laHusl, B TIOJIHOM 00BbeMe, HO HeKOTOopbIe ¢ HefoueTaMu. [IpojeMOHCTPUPOBaHEI
0a30Bble HaBLIKY TIPH PeIlIeHUH CTAHAAPTHBIX 3a/jau C HEKOTOPBIMH HeJJ0UeTaMH.

YAOBJIETBOPDUTE/IBHO

MuHMManbHO JOMYCTUMBIM YPOBEHb 3HaHUH. [lomylieHo MHOTO HerpyObIxX
ommbku. TIpoleMOHCTPHUPOBaHBI OCHOBHBIE YMeHUsI. PellieHb! THITOBbIe 33/1auu C
HerpyObIMU olMOKamu. BeINoTHeHbI BCe 3a/laHust HO He B TIOJTHOM 00beMe.
VmeeTcsi MUHUMAJTBHBIA HAOOP HAaBBIKOB /IJIs1 PellleHHsl CTaHJapTHBIX 3a7a4 C
HEKOTOPBIMH HefIoueTaMH.

Hey/IOB/IETBOPUTETEHO

YpoBeHb 3HaHUI HW)Ke MUHUMaJIbHBIX TpeboBaHui. ViMenu Mecto rpy6bie
ombku. TIpy pelieHHH CTaHAAPTHBIX 3aJau He MPO/IeMOHCTPUPOBAHBI OCHOBHBIE
y™meHnwust. Vimenu mMecto rpy6bie om6ku. [Ipu pelieHun cTaHAAPTHBIX 3a/jau He
TIPO/IeMOHCTPUPOBAHbI 6a30Bble HaBLIKU. VIMen MecTo rpy0bie OmMoKy.

I1J1I0X0

OTcyTCTBME 3HAHUM TEOPeTHUECKOTro MaTeprana. HeBo3MOXKHOCTE OLIeHUTh
MOJTHOTY 3HAHWH BCJIE/ICTBHE O0TKa3a o0ydarorrierocs ot otBera. OTCyTCTBHE
MUHUMA/bHBIX yMeHu# . HeBO3MO)KHOCTD OLIEHUTD HaJIMuMe yMeHUH BCieCTBHe
OTKa3a obyuatolrierocsi ot oTBeta. OTCyTCTBYE B/IafIeHUs] MaTepUaIOM.
HeB03MO>KHOCTB OLIeHUTh HallM4re HaBBIKOB BCJIEJICTBHE OTKa3a 00yYaroIierocst ot




OueHka Kpurtepuu oLieHUBaHUs

OTBeTa.

5.3.3 TumnoBbie 3asaHusi (OLeHOYHOEe CPeACTBO - KOHTpO/IbHbIE BOMPOCHI) 1A OLEHKH
copmupoBanHocTu KomnereHnuu OIMTK-1

—_

¥Ypaeuenue [Ipegunarepa. OnepaTtop I'ammibToHa. PH3UUECKU CMBIC/T BOJTHOBOH (DYHKIIWU.
I'apMoHHYeCcKUi OCLIUIIATOP.

OO611e CBOMCTBA OZJHOMEPHOTO JIBI)KEUS B KBAHTOBOUW MeXaHHUKe.

ATom Bogopopa. CrieKTp ¥ BOJTHOBBIE (PYHKIHH.

Orneparopel UMITyJ/IbCA U MOMEHTA UMITY/IbCa.

ONeKTPOH B MarHUTHOM TOJIe.

OcHOBBI Teopuu NpefcTaBAeHU B KBAHTOBON MeXaHUKe.

[MpencraBnenus Ipegunrepa u IeiizenOepra.

. CoOTHOIlIeHUs1 HeOTpeJeIeHHOCTH.

©®ND U R WN

10 3aKOoHBI COXPAHeHUST B KBAHTOBOM MeXaHUKe.

11.Matpu1ia IJI0THOCTH.

12.CratrioHapHasi Teopysi BO3MYIL[eHUI B HEBLIPO>KJEHHOM CITeKTpe.

13.YpaBHenue [lupaka.

14.CranoHapHas Teopysl BO3MYILEHU! B BBIDOXKJ,EHHOM CITeKTpe.

15.06MeHHOe B3aMO/IeHCTBYE.

16.HecTaroHapHas Teopysi BO3MYILEHUI.

17.KBaHTOBaHue 3/71eKTPOMarHUTHOI'O I1OJIS.

18.KBa3uknaccryeckoe mpub/mKeHue.

19.CnuH.

20.BropruHOe KBaHTOBaHUe [ijisi 6030HOB.

21.BapuallMOHHBIN MeTO/, B KBAHTOBOI MeXaHUKe.

22.BropruyHOe KBaHTOBaHHe /1Jisi (pepMHUOHOB.

23.BopHOBCKOe MpUb/IMKeHHe B TEOPUN PaCCesTHUS.

24. To)X1eCTBEHHOCTD YacTHI]. PepMUOHbBI U 0030HBI.

25.I1epexof, K HepeATUBHUCTCKOMY Mpefiesly B ypaBHeHUM [lupaka. PeATUBUCTCKME ITONPaBKHU.
26.Teopus paccesiHUsI B KBAaHTOBOM MexaHuKe. [JocTaHOBKa 3a7iauy, (pa3bl paccesiHUs, CeueHre pacCesHUs.
27.I110THOCTb SHEPreTUUeCKUX YPOBHEN.

28.B3anMogelicTBYe 3/1eKTPOHA C T0J1eM U3nyueHusi. CHOHTaHHOE U BBIHY)K/IEHHOe U3/y4yeHre
29.I1paBuio kBaHTOBaHUs bopa-3oMMepdenbaa.

5.3.4 TunoBbie 3apaHusa (oLeHOUHOe CpeAcTBO - KOHTpo/sibHbIE BOMPOCHI) A/ OLEHKH
copmupoBanHocTu KomnereHiuu OITK-3

—_

YpaeHenue Ipeaunrepa. OmnepaTop I"'amMmuibToHa. PU3MUECKUM CMBICT BOTHOBOW (DYHKIIUU.
I"apmoHMYeCcKUi OCLIUIATOP.

O61ue cBoiiCTBa OJHOMEPHOTO JIBI)KEHsI B KBAHTOBOU MeXaHUKe.

Atom Bogiopoza. CrieKTp 1 BOTHOBbIE (DyHKIIUU.

OnepaTopbl UMIY/bCa ¥ MOMEHTa UMITyJIbCa.

ONeKTPOH B MarHUTHOM TI0JIe.

OCHOBBI TeopyH TMpeACTaB/leHUN B KBAHTOBOW MeXaHUKe.

ITpencrapnenus HIpeaunrepa u Ieiizentbepra.

CoOTHOLIEHUS HEOTIpeIe/IeHHOCTH.

L oN Uk WN



10.3aKoHbI cOXpaHeHUsT B KBAHTOBOI MeXaHUKe.

11.Matpulia IJIOTHOCTHU.

12.CranioHapHasi Teopysi BO3MYILLEHUI B HEBBIPOXKJEHHOM CITeKTpe.

13.YpaBHenue [lupaka.

14.CranioHapHas Teopysi BO3MYILLEHUN B BEIDOXKJEHHOM CIIeKTpe.

15.06meHHOe B3aMO/IeHCTBHE.

16.HecrarjoHapHast Teopusi BO3MYILIEHUH.

17.KBaHTOBaHMe 371€KTPOMarHuTHOTO TOJIS.

18.KBa3ukiaccuyeckoe MpUO/KEHHE.

19.Cnun.

20.BTopuuHOe KBaHTOBaHUe /il 6030HOB.

21.BapuallMOHHBIN MeTO/, B KBAHTOBOM MeXaHUKe.

22.BTopuuHoe KBaHTOBaHUe [ijisi (hepPMUOHOB.

23.BopHOBCKOe Npub/IIKeHHe B TEOPUN PaCCesTHUsL.

24, ToXaeCcTBeHHOCTh YacTul]. PepMUOHBI 1 0030HBI.

25.Tlepexof K HEPe/IAITUBUCTCKOMY Ipefiely B ypaBHeHUM [lipaka. PensiTUBUCTCKYEe NTONPaBKY.
26.Teopus paccesiHUsI B KBAaHTOBOM MexaHuKe. [TocTaHOBKa 3a7iauu, a3bl paccesHUs], CeueHre pacCesHus.
27.T110THOCTB SHEpreTHYeCKUX YPOBHEM.

28.B3anmMogelicTBYe 3/IeKTPOHA C ToJieM u3yueHusi. CIIOHTaHHOe U BEIHYXK/IeHHOe U3/TyueHue
29.ITpaBwno kBaHTOBaHUS bopa-3oMMepdensaa.

Kputepuu oneHuBaHus (o1jeHOYHOe cpe/cTBO - KOHTPo/IbHBIE BONPOCHI)

OneHka Kpurepuu orjeHuBaHUs

YpoBeHb 3HaHWH B 00beMe, TTPEBBIMIAIOIIEM MPOrPaMMY TTOITOTOBKH.
IIposeMOHCTPUPOBaHEI BCE OCHOBHEIE YMeHHUS. PellleHbI Bce OCHOBHBIE 3a/,auyl.
BrIrosiHeHBI Bee 3a/jaHuis, B ITOJTHOM 00beMe Oe3 HefoueToB. [1poJieMOHCTPHUPOBaH
TBOPYECKUH MOIX0/| K PeIleHH0 HeCTaH [apTHBIX 3a7au.

TpeBOCXOAHO

YpoBeHb 3HaHW B 06bEMe, COOTBETCTBYIOLEM TIPOTPaMMe TO/TOTOBKH, 6e3
ommbok. ITpo/1eMOHCTPUPOBAHBI BCe OCHOBHBIE YMEHHSI, PeIlIeHbl BCe OCHOBHEbIE
OT/INYHO 3a4a4u C OTAe/IbHBIMU HeCylIeCTBEHHBIMW HEA0UYE€TaMU, BbIIIO/THEHLI BCE 3a[ldHUA B
MoJIHOM 00Beme. TIpoieMOHCTPHPOBAHbI HABLIKY ITPU PEIIeHUH HeCTaHAapPTHBIX
3ajau 6e3 oImKrbOK 1 HeJJOUETOB.

YpoBeHb 3HaHUM B 06beMe, COOTBETCTBYIOLL|EM IIPOrPaMMe TIOArOTOBKH.
omy1ieHo HeCKOJIbKO HeCyIeCTBeHHBIX OIMO0K. [Ipo/jeMOHCTPHpPOBaHbI BCe
OuUeHb XOPOLLO OCHOBHbIe YMeHUs1. PellleHbl Bce OCHOBHBIE 33/laud. BLITIO/IHeHbI Be 3a/jaHus, B
noHOM 00beMe, HO HEKOTOpbIe ¢ HefloueTamu. [IposieMOHCTpHpOBaHbI 6a30BbIe
HaBBIKW TIPHU PellIeHNH CTaHJAPTHBIX 3a/lau 0e3 OIMO0K 1 HeJI0UeTOB.

YpoBeHb 3HaHWH B 00beMe, COOTBETCTBYIOIEM TTPOTrPaMMe TO/[TOTOBKH.
omy1ieHo HeCKOJIBKO HerpyObIx omboK. IIpo1eMOHCTPUPOBAHbI BCE OCHOBHBIE
XOpOLIO yMeHwusi. PellieHb! Bce OCHOBHBIE 3alauM ¢ HerpyObIMU omnbKaMu. BrioHeHb Bce
3a7laHus, B TIOJTHOM 00beMe, HO HEKOTOpbIe C HeloueTaMu. [1poIeMOHCTPUPOBAHEI
0a30Bble HaBLIKU TPH PEIlIeHUH CTAHAAPTHBIX 3a/jau C HEKOTOPBIMH HeJJOUeTaMH.

YZI0B/IETBOPUTE/ILHO MuHMManBHO JOMYCTUMBIN YPOBEHb 3HaHUM. [lomyIieHo MHOTO HerpyObIxX
ombku. TIpoieMOHCTPUPOBaHBI OCHOBHBIE YMeHUs1. PellieHbI THUIOBbIe 33/1auu C




OueHka Kpurtepuu oLieHUBaHUs

HerpyObIMU OIIMOKaMU. BBITIOTHEHBI BCe 33/laHUsI HO He B TIOTHOM oObeMe.
MMeeTcsi MUHUMaJTbHBIN HAOOp HAaBBIKOB /IJIs PeLleHHsl CTaH/JapTHBIX 3aay C
HEKOTOPbIMH He/loueTaMH.

YpoBeHb 3HAHUI HIKe MUHUMa/IbHBIX TpeOoBaHui. iMenu MecTo rpyObie
ommbku. IIpy pelieHNM CTaHAAPTHBIX 334 He MPOJeMOHCTPUPOBAHbI OCHOBHbIE

HeY/I0B/IeTBOPUTE/ILHO
ymenusi. Vimen MecTo rpy0Obie ommmOku. I1pu pemieHny CTaHAAPTHBIX 3a/au He
TMIPO/IeMOHCTPUPOBaHbI 6a30Bble HaBLIKU. VIMenn MecTo rpy0ble oLIMOKY.
OTcyTCTBME 3HAaHUM TeOpeTHUeckoro Mareprana. HeBo3MOXKHOCTE OLIEHUTb
TIOJTHOTY 3HaHWH BCJIeICTBUE OTKa3a o0ydarorierocsi ot otBera. OTCyTCTBUE
I0X0 MUHHMMaJbHBIX yMeHui . HeBO3MO)KHOCTb OLIeHUTh HaJIMuMe yMeHUH BCe[CTBHe

OTKa3a o6yua}0merocsl OT OTBeTd. OTCYTCTBI/IE BJ/IaI€HHA MaTepHUaIOM.
HeB03MOXXKHOCTB OLIEHWThb HA/IMUKe HaBBIKOB BC/IeJCTBHE OTKAd3d o6yqa}0Lueroc;1 oT
OTBeTa.

6. YueGHO-MeTOfMUEeCKOe M HH(OpMaLOHHOE o00ecrieyeHHe JUCIMILTHHBI (MO/y/1s1)

OcHOBHas1 MTeparypa:

1. JTangay JleB JaBupoBuu. Teopetnueckas usrka. T. 3. KBaHTOBass MexaHrKa. HepensiTWBUCTCKast
Teopusl. - 2-e U3[., epepad. u Aor. - M. : dusmatrus, 1963. - 702 c. - 20.00., 2 3k3.

2. ®@eitnmaH Puuapy I1. delinmaHoBckue ekiuu 1o gusuke = The Feynman Lectures on Physics : B 9 T.
T. 8 - 9. KBanToBasi MexaHuKa / [1iep. c anrs. I'. Y. Konbinoea ; mof pea. . A. CMopoAWHCKOTO]. - 2-e
u3a. - M. : Mup, 1978. - 524 c. - 50.00., 24 3k3.

3. BrnoxunueB [Imutpuit ViBaHoBHY. OCHOBBI KBAaHTOBOM MEXaHUKH : [yueb. mocobue fyis By30B]. - 5-e
u3g., nepepad. - M. : Hayka, 1976. - 664 c. : un. - 1.60., 86 3Kk3.

4. Murpan Apkaguii benegukroBruu. KauecTBeHHbIe MeTO/IbI B KBAHTOBOU TeopuM. - M. : Hayka, 1975. -
335 c. : un. - B BeIn. fjaH. aBT.: Apkagui beiinycoBuu Murgar. - 0.72., 18 5k3.

[JomnonHuTtenbHas 1uTeparypa:

1. Murgan Apkaguii benenykrosuu. [IpubykeHHbIE METO/[bI KBAHTOBOM MexXaHUKU. - M. : Hayka, 1966.
- 152 c. : yepr. - 0.26., 5 9K3.

2. Axuesep Anekcanzap Wnenu. KBaHTOBas 3/1eKTPOAMHAMHUKa. - 4-e u3[., iepepab. - M. : Hayka, I'n1. peg.
¢u3.-mat. mt., 1981. - 431 c. - 4347.00., 5 3k3.

3. EmotuH [NaBen BsiuecsiaBoBuu. KBaHTOBasi MexaHHKa C 3a/iauamMi : yuel. mocobue /st CTyZAeHTOB (Gu3.
Crie[jMaJIbHOCTer BY30B. - M. : Hayka, 1976. - 336 c. - 0.71., 68 3Kk3.

4. banamos BceBonog BsiuecnaBoBru. Kypc KBaHTOBOM MexaHUKU : [A/1s1 (U3 crielianbHOCTel YH-TOB]. -
M. : U3g-Bo MI'Y, 1982. - 280 c. : rpad. - 0.85., 55 3K3.

[TporpammHoe obecrieueHue 1 IHTepHeT-pecypchl (B COOTBETCTBUH C COJiepKaHWeM JIUCLUITAHBI):



Jlekuuy TI0 KBaHTOBOM MexaHuKe 1o aBTopcTBoM A.J1. BapabanoB or MOTU
https://mipt.ru/education/chair/theoretical_physics/biblio/qm-barabanov.php

7. MaTepHa/ibHO-TeXHHYeCKoe ofecreyeHUe JUCLUIIMHBI (MOY /1)

YueOHble ayUTOPUM [i/isI TIPOBeJIeHHs yueOHBbIX 3aHSITHM, TpeJyCMOTPeHHBbIX 00pa3oBaTe/bHOM
MIPOrpaMMOM, OCHAI[eHbl MYJbTUMEAUMHBIM 000pyZoBaHUeM (TTPOEKTOP, 3KpaH), TeXHUUYeCKUMHU
cpeAcTBaMu  00ydeHUsi, KOMIbIOTepaMM, CrleldaJu3UupOBaHHBIM  00OpyZioBaHHeM: YueOHbIe
ayZUTOPUM [iisl TIPOBe/leHNsT YUeOHBbIX 3aHSATHUH, MPeAyCMOTPEeHHBIX 00pa3oBaTe/bHOM MPOrpaMMOi,
OCHaIlleHbl MYJIbTUMeJUIHBIM 000pyj0BaHHEM (TIPOEKTOp, 3KpaH), TeXHUYECKUMU Cpe/ICTBaMU
00yJeHUs], KOMITbIOTEpaMH, CIelMali3MPOBaHHBIM 000py/jOBaHUEM: [Jisi TPOBe/IeHUs JIeKUUi u
MPAaKTUYeCKUX 3aHATUN TpeOyeTcst TUroBoe 000py/j0BaHKe JIEKLIMOHHOUW ayAUTOpUH. [1J1s O[T OTOBKU
CAMOCTOSITE/TbHBIX KOHTPOJBHBIX PabOT Y g WX rpadHuueckoro TmpeAcTaB/ieHus (ecid 3TO
HeoOX0/IMMO), a TaKXKe [ pacliMpeHHsi KOMMYHHUKAIL[MOHHBIX BO3MOXXHOCTeW CTYy/eHThI HUMelT
BO3MO)KHOCTh paboTaTh B KOMITBIOTEPHBIX KjJaccaX C COOTBETCTBYHOLIUM JIMLIEH3UOHHBIM
MIPOrpaMMHBIM ObOecrieueHreM W BbIXOZioM B VHTepHeT. [TomelljeHus [T CaMOCTOSITe/TbHOM paboThI
00y4YaroIyXxCsl OCHAI[eHbl KOMIBIOTEPHOW TEXHUKOM C BO3MO)KHOCTBIO TIOJK/TIOUEHUS K CeTH
WuTepHeT 1 obecrieyeHbl OCTYIIOM B 3JIeKTPOHHYI0 MH(POPMaLMOHHO-06pa30BaTe/IbHY10 Cpefy.

[MTomelijeHyst A71s1 CaMOCTOSITebHOM paboThl 00yYaroLMXCsl OCHAIL|eHbl KOMITbIOTEPHON TeXHUKOW C
BO3MO)KHOCTBIO TIOJK/IIOUeHUs1 K ceTd "VHTepHer" u obecrieyeHbl [OCTYTIOM B 3JIEKTPOHHYIO
MH(pOpMalMOHHO-00pa3oBaTe/IbHYI0 Cpefy.

ITporpaMma cocTtaBieHa B cooTBeTcTBUM C TpeboBanmsvMu PI'OC BO 10 HampaB/ieHUIO
noaroroBku/cneruanbHocTh 03.03.02 - dusuka.

ABTop(bl): MenbHUKOB Astekcanzip CepreeBud, 10KTOp (hH3UKO-MaTeMaTUUeCKUX HayK
BbecrianoB AHTOH AH/IpeeBUY, KaHAUAAT GU3UKO-MaTeMaTUUeCKHUX HayK.

3aBeayroumii kKadeapoii: BukropoB Muxaun EBrenbeBuy, KaHauaT (prU3MKO-MaTeMaTUUeCKUX HayK.

ITporpamMma oz00peHa Ha 3ace/jJaHUM MeToANUeCKoi Komuccuu ot 12.02.2026, mpoTtokos Ne 5.
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