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[Tporpamya yuebnOH mucnuminisl « TEOPETUYECKAS ®HM3HUKA (KBAHTOBASI
MEXAHMKA)» coctaenena Ha ocHoBe I'OC BIIO no uampasnenuto noarotosku 03.03.02
®usnka, yTBepKIAEHHOro npukazoM MunHcTepcTBa obpasoBanus u Hayku J[HP «04» ampens
2016 r. Noe284 m «Ilonoxenuss o0 opraHu3amHH y4eOHOTrO Tmpoiecca B 00pa30BATENbHBIX
OpraHu3alMsX BBICIIETO NpodeccuoHansHOro oOpaszoBanus [loneukoii Hapoanoii Pecmybaukm».

YTBePKAEHHOTO TpHKa3oM MunuctepeTBa odpaszoBanus u Hayku JIHP «30» oxtsa6ps 2015 r.
Ne750.

PaspaboTunx ;
K. ¢.-M. H., ToueHT Kadeapsl TEOPEeTHUIECKOIT /_\/ —
= /_________-—-—-'7
(bu3uKH 1 HAHOTEXHOI0THIT s g Ve B. . ®unoxun

Crapumii npenoaBatens kadeapbl TEOPeTHUECKOI

(hH3HKH H HAHOTEXHOIOTHI yys B. 1. ITolimanoB

ITporpamma yueGHOI AMCIHIITHHBI YTBEPIK/IeHA HA 3acelaHiu Ka(eIphl TeOPeTHYECKOI
GbH3UKH 1 HAHOTEXHOJIOIHH

[Ipotokon Ne 8 ot «8» mexabps 2016 r.

B.H. Baproxuna

U.o. 3aB. kadenpoii TeopeTHUeCKOl GU3NKH 1 HAHOTEXHOIOTHI %
o FE

[Iporpamma yyebHOI AHCIUILIHHBI 0100peHa )"qeﬁHO-Me'IO,ZlI-iLIé{OfI KoMuccHeit puznko-
TEXHHYECKOTo (haKyisTeTa

IIpotoxon Ne 4 ot «14» nexabps 2016 .

IIpencenarens yyeOHO-METOAHYECKOH

KOMHCCHH (PH3UHKO-TeXHHYECKOTO (akyisTeTa B.H. Kotenko



1 O06JsacTh IPMMEHEeHUs1 M MeCTO IMCHUILIMHBI B Y4eOHOM npouecce:

[Tporpamma yuebHoU qucturiuHbl « TeopeTnueckas pusuka (KBanToBass MexaHuka) sBISIETCS
JacThI0 OCHOBHOW o0Opa3oBarenpHON mporpaMmbl B cooTBeTcTBHM ¢ ['OC 1O HampaBICHUIO
noarotoBku 03.03.02  «Pusuka» M COCTOMT M3 JBYX MOAYJEH: coAepKaTelIbHbIM MOaylb .
«BomnoBast  ¢yHkumsa.  YpaBuenwe  lllpenmnrepa», — coiepKaTeNnbHBIA  MOAyNb 2.
«KBazuknaccuueckoe MpUOIMKEHUEY.

VYuebnas mucuuruinaa «Teoperndeckas ¢usuka (KBanTOBass MEXaHHUKA)» MPUHAUICKUT K 0a30BOM
gacTu npodeccnoHansHOro 0J0Ka yd4eOHOro MmiiaHa.

OcHoBeiBaeTcsi Ha 0Oa3e aucnuruidH: «OOmas M skcnepuMeHTtanbHas (usuka (Dusnka
aToMa M aTOMHBIX sBJIeHMi)», «Teopernueckas ¢usuka (Teopermueckas MexaHuka. MexaHuKa
CIUTOIIHBIX cpen)», «MaTeMaTHUeCKuil aHannu3y, « AHATUTHYECKasi TEOMETpUs U JIMHEHHas anreopa.
Teopus rpynm», «luddepennmansupie ypaBHeHUs10 VHTErpanbHble ypaBHEHUS U BapUallMOHHOE
ucuucieHue», «MeToIbl MaTeMaTHIeCKON (PU3HKI».

2. HopmaTuBHbBI€e CCBUIKM (npu HeobXxooumocmu)
3. CTpyKTypa MMCUMIIMHBI (MOOYs)

ouHasi (hopma *3a0unas ¢hopma
o0ydeHus Ha 6aze 00yueHus Ha basze
XapakTepucTuka y4eOHOU TUCITUTLTAHBI CIIO BIIO
CIIo
COO COO | (yckop. | (yckop.
(yckop.) ) )
O06pa3oBaTeIbHBIA YPOBEHD: AKafgeMU4ecKnuid OakaiaBp
HanpasyieHue noaroToBKu 03.03.02 ®wuzuka
[Tpodwib dusnka
KonngecTBO conepkaTenbHbIX MOLYyJIEH
aep ay. 217)
(Tem)
MCIUTUIMHA 0a30BOM / BAPHATUBHOMN YacTH .
Hucu N P ) IIpodeccuonanbuwblii 0710k, bazoBas yacTh
00pa3oBaTeNbHON MPOTrPAMMBI
POopMBI KOHTPOJIS MOJYJIbHBIN KOHTPOJIb M 9K3aMEH
oudHas Gopma *3aounas popma
oOydeHus Ha 6aze 00yuenus Ha baze
ITokazarenu % CIIO BIIO
CIIO
COO COO | (yckop. | (yckop.
(yckop.) ) )
KonnyecTBo 3a4eTHBIX €AMHUIL (KPEIUTOB) 3,5
KonunuecTBo yacos 126
I'ox moaroToBku 3
CemecTtp 6
KonunuecTBo yacos
- JIEKIIUOHHBIX 34
- IPAKTUYECKUX, CEMUHAPCKUX 34
- 1a00paTOPHBIX
- CaMOCTOSITEIHbHON PabOThI 58
B T.4. MHJIMBHIyaJIbHOE 3aJaHIE
HenenpHoe KOJIMYECTBO YacOB, T.4. 4
ayAMTOPHBIX 4

COO — cpennee obiee 0Opa3oBaHue

CIIO — cpennee mpodeccnoHanbpHOE 00pa3oBaHue

BIIO — Briciiee npodeccronansHoe 00pa3oBaHue

1- B cootBeTcTBUU ¢ OOII (OCHOBHOM 00pa30BaTEIHHOM MPOTPAMMOKA)



4. Onucanue AMCUUNIMHBI
Henu u 3agaun: popMupoBaHue 3HAHUH U YMEHU CTy/IeHTa B 00JaCTH HEPENATUBUCTCKOM
KBaHTOBOW TEOPHH.

TpeGoBanus k pe3yabTaTam 0CBOEHUs IMCUMILINHBL: [Iporiecc n3ydeHus: AUCIUTUIMHBI
HarpasjieH Ha (OpPMHUPOBAHUE PIIEMEHTOB CIIeYIOMUX KommneTeHui B cootBeTcTBUU ¢ [[OC BIIO
0 TAHHOMY HAIPaBJICHHUIO TIOJTOTOBKH (TIPOPIITIO):

o0meKyJbTypHble kKomMnereHuun (OK):

— CIIOCOOHOCTb  HCIIOJIB30BaThb  OCHOBBI  (uinocodckux  3HaHMM 111 (HOpMHUPOBAHUSA
MupoBo3z3pendeckoi nozuuu (OK-1);

— CIIOCOOHOCTb HCHOJB30BAaTh OCHOBBI HIKOHOMHMYECKMX 3HAHMH B pPa3luuHBIX cdepax
wusnenestensHoctu (OK-3);

— CIOCOOHOCTH paboTaTh B KOJUIEKTUBE, TOJEPAHTHO BOCIIPUHUMAs COLMAJIbHbBIC, STHUYECKHE,
KOH(ecCHOHaJbHbIE U KyJIbTypHbIe pazinnuus (OK-6);

obdmenpodeccuonaabubie komnerenuun (OIK):

—  CIOCOOHOCTH HCIIOJIH30BATh B nmpodecCuoHaTbHON NeSATeTbHOCTH 0a30BbIC
€CTeCTBEHHOHAYYHbIE 3HAHMS, BKJIIOYAs 3HAHUS O MpeaMeTe U O0BbEKTax H3yueHHsI, METOJax
UCCIICIOBAaHMS, COBPEMEHHBIX KOHIEHIHSX, IOCTIDKEHHUSX W OTPAaHHYCHHAX €CTECTBEHHBIX
HayK (Tpekae Bcero (pU3MKH, XUMHUH, OMOJIOTHH, SKOJIOTUH, HayK o 3emie U uenoBeke) (OIIK-
1);

— CIIOCOOHOCTH HCIIOJIb30BaTh 0a30Bble TEOPETUUECKHE 3HAHUS (YHIAMEHTAIBHBIX DPa3JeoB
o0uieil u TeopeTnueckoit (GU3MNKK 171 perieHus npodeccuoHanbhbix 3a1ad (OI1K-3);

— CIOCOOHOCTh IMOHHMMATh CYIIHOCTh M 3HAaueHHWE HMHGOPMAIMM B Pa3BUTUU COBPEMEHHOI'O
oOmiecTBa, OCO3HAaBAaTh OMACHOCTh M YIPo3y, BO3ZHUKAIOLIME B 3TOM IIpoliecce, coOJ0aTh
OCHOBHbIE TpeOoBaHusl HHPpopMarmonHoi 6e3onacHocTu (OIIK-4);

npogeccuonaibubie komnerenuun (11K):
HAY4YHO-HCCIeJ0BATEIbCKAsl H MPOEKTHAS e TeJbHOCTD:

—  CIOCOOHOCTH HWCIIOJIB30BaTh CHENHATM3UPOBAHHBIC 3HAHUS B O00NACTH (DU3UKU UISI OCBOCHUS
npopunbHbIX puznyeckux aucrumiud (IIK-1);

—  CIIOCOOHOCTH MPOBOJUTH HAYYHBIE MCCIICOBAHUS B M30paHHON OOJIACTH AKCIIEPUMEHTAIBHBIX
U (UIM) TEOpeTUYEeCKUX (U3NYECKUX HCCIENOBAaHUN C MOMOILBIO COBPEMEHHOH MpUOOpPHOIA
0a3bl (B TOM YHCIIE CIOXKHOTO (PU3UYECKOTr0 000PYAOBAaHUSA) U MHPOPMAILIMOHHBIX TEXHOJIOTUI
C YYETOM OTE€UYECTBEHHOTO U 3apyOesxkHoro ombita (I1K-2).

B pe3yabrare u3yuyeHus yueOHO TUCUMIIUHBI CTYAEHT JA0JIKEH:

1) 3namp: OCHOBHBIEC MOHATUS KBAHTOBOM MEXAaHUKHU; IPUHIUIIBI KBAHTOBOM MEXaHUKHU; YPaBHEHHUS

Ipenunrepa; mepexo K KBa3UKIACCHYECKOMY MPUOIMKESHUIO; TEOPUSI BOMYIIICHHIA; IBHKCHHE B

LEHTPaIbHO-CUMMETPUYHOM II0JI€; METOJ BTOPUYHOTO KBAaHTOBAaHMs, KBAHTOBAas CTaTUCTHKA U

CHCTEMBI TOXKIECTBECHHBIX YaCTHII.

2) ymemp: BBIUUCIATH COOCTBEHHbIE (DYHKIIMU M COOCTBEHHBIEC 3HAYCHHS ONEPATOPOB (PU3NUECKUX

BEJIMYMH, KaK METO/IOM pelIeHUs Tu(PepeHIMaTbHbIX YPaBHEHHUHA TSl TIOTSHIIMAIA TTOJIS, TaK U Ha

OCHOBE MHTETPAJIbHBIX TEOPEM; BEIUUCIIATH BOJHOBbIE (DYHKIIMHM KBAHTOBO-MEXaHUYECKHX CHCTEM U

IUIOTHOCTb BEPOSITHOCTH KBAaHTOBO-MEXAHWYECKHX COCTOSIHHW; BBIYHCIATH KOI(PPHUIMEHTHI

NPOXOXKJCHUS MOTEHIHAJIbHBIX OapbepoB; BBIUUCIATh HHEPreTHUECKUE CIEKTPbl YacTHIl B

MOTEHIMAIBHBIX SIMaX; PEelIaTh 3aJja4i KBAHTOBOW MEXaHUKU METOJIOM TEOPHH BO3MYIICHH.

3) 6nadems: HaBHIKAMU BBIUYUCIEHUS COOCTBEHHBIX (YHKIMI U COOCTBEHHBIE 3HAUYCHHH

OIepaTopoB (PH3MUYECKUX BEJIWYHMH, BOJHOBBIX (YHKIUH KBAaHTOBO-MEXaHHMUYECKUX CHCTEM W

IUIOTHOCTEH BEPOSITHOCTH KBAHTOBO-MEXaHUYECKHX COCTOSHUM U Ap.



5. Conep:xanue THCHHIUIMHBI B (JOPMBI OPraHN3auy y4eGHOT0 mpouecca

IMopsiakoBbIi
HOMep U TeMa

Kparkoe conepxxanue TeMbl

Cooeporcamenvuwtit modyns 1. «Boanoeas ¢pynkyus. Ypasnuenue
Hlpeounzepa

Tema 1. OCHOBHBIE JKCIIEPHUMEHTAIbHBIE (DaKTHl, JIeKAIIFMEe B OCHOBE KBaHTOBOU
MEXaHUKH

Tema 2. [IpyHIMIIBI TOCTPOEHUSI M MOCTYJAaThl KBAaHTOBOW MeXaHUKH. OnepaTopbl
(bU3HYECKUX BEIUYHH

Tema 3. Martpuipl onepatopoB. YHHTapHbIE TpeoOpa3oBanusi O6aszuca. COOTHOIIECHUS
komMMmyTauuud.  OJHOBpeMEHHass  M3MEpUMOCTh  (DU3UYECKUX  BEIMYHH.
CootHomieHnue HeomnpenenaeHHocTel 'elizendepra

Tema 4. Bpemennoe ypaBuenue Illpeaunrepa. OOmee pemieHue  ypaBHEHHS
[penunrepa B cioyyae CTAalMOHAPHOTO TraMuibTOHMaHA. CTalliOHApHbBIE
cocTosiHusl. [III0THOCTh MOTOKA BEPOSITHOCTH

Tema 5. 3aBUCUMOCTh CPE€IHHMX OT BpeMeHU. HHTerpasbl JBHKEHUSA. 3aKOHBI
coxpaHeHus u cumMmeTpun. CoXpaHeHHEe YETHOCTH

Tema 6. OOmume CBOWCTBA CTAIMOHAPHBIX COCTOSHUM OJHOMEPHOTO [BIDKCHHS ISt
JUCKPETHOTO crnekTpa. KBaHTOBaHME 3HEprUM B MOTEHLUANE INPUTSHKEHUS.
OcunusIMOHHAs TeopeMa

Tema 7. beckoneuyHo rmyOokast mpsAMOyrojpHas TMOTeHUManbHas sma. Crektp,
CTallUOHAPHBIE COCTOSHUS, PA3NOKEHHS MO0 COOCTBEHHBIM  (PYHKIHIM
raMUJIbTOHHAHA, CPEIHHE

Tema 8 [lapMoHMYeCKUN OCUMIUIATOP. YPOBHU DHEPTMU U BOJHOBBIE (YHKIIUH
(peuieHue B BUJIE psiia)

Cooeporcamenvuvtit Modyasb 2. «KBa3uKIacCHYECKOe MPUOIMIKEHUE)

Tema 9. OO61ue cBOICTBa CTAllMOHAPHBIX COCTOSTHUI OJTHOMEPHOTO JIB)KEHUS B CiIydae
HEMpepbIBHOTO criekTpa. [TpoxokieHne NoTeHIHAIbHBIX 6aphepoB

Tema 10. MOMEHT uMITyJIbCa: OMepaTopbl, KOMMYTAIMOHHBIE COOTHOIICHUS, PEUICHUE
ypaBHEHHI Ha COOCTBEHHbIE 3HAUCHHS

Tema 11. 3amaua nByx Ten. JIBwkeHue B IeHTpaabHOM Tosie. OOmme CBOHCTBA
JBUKEHUSI B LIEHTPAJIbHOM MoJjie. BbIpoXkaeHne mo MpoeKkUuH U CllydaiHoe
BBIpOXKJIEHUE.  YpaBHEHHE Uil  paJuadbHOM  BOJHOBOM  (pyHKUHMH.
Knaccugukamuss  CTalMOHAapHBIX  COCTOSIHHUM — JUCKPETHOTO  CHEKTpa B
LEHTPAIbHOM I10JI€

Tema 12. Bonopononono6ubiii  atom. YpOBHM SHEPrUM M BOJHOBBIE  (DYHKIHMH.
KpatHocts BeIpokmenus. Cdepudeckuii ocrunisTop. Pemenue ypaBHEHHS
[IpeauHrepa B JeKapTOBBIX U ChepUUECKUX KOOPIAUHATAX

Tema 13. CrnuH snemMeHTapHbIX YacTull. CIMHOBBIE BOJIHOBbIE ()YHKIMM U OIEpPaTOPHI
CIMHA

Tema 14. Crun 1/2. CnunoBble QyHKIMH, orepartopbl cnuHa. Martpunsl [laymu u ux
cBoiicTBa. PaznoxeHne no CHMHOBBIM (DYHKIHSM

Tema 15. CoOCTBEHHBINI  MarHUTHBIM MOMeEHT. YpaBHeHue [laymu.  JIBmkeHue
3apsPKEHHOM 4aCTHIIBI B MATHUTHOM IToJie. Y poBHM JlaHnay

Tema 16. KBasuknaccuueckoe npuOmmkeHne. KBazukiaccuueckue pernieHus ypaBHECHUS
[Ipenunrepa, clIMBKA KBa3UKIACCUYECKUX PEIICHUI

Tema 17. [IpaBuno xBanTtoBanus bopa-3ommepdenbaa. [Ipumepsl. KBaszuknaccuueckuii

K02 PHUIMEHT MPOXOKICHHS Yepe3 baphep.




Kypc mucuuruinasl «Teopernyeckas pusnka (KBaHTOBasi MeXaHHKA)» IIPEAYyCMaTPUBACT
cienyoomye (popMbl OpraHu3anuu y4e0HOro npouecca:

1. nexmumu;

2. MpaKTUYECKHE 3aHSITHS,

3. camocrosiTenbHas paboTa CTy/IEHTa.

[To wcTOYHWKY Tiepenayd U BOCTIPHUATUS YUEOHONH WHQPOPMAIUH HCIIONB3YIOTCS CIIOBECHBIC
(mekmus, 6ecena), HarisgHble (MJUTFOCTPAIMS, AEMOHCTpAIUs), TNpaKTHYecKue (ympakKHEHUs)
METO/IBI.

[To xapaktepy Mo3HaBaTEIbHON NESATEIBHOCTH CTYACHTOB HCIIOJB3YIOTCS OOBSICHUTEIBLHO-
WJUTIOCTPATHBHBIE U PENPOAYKTUBHBIE METOIbI, MPOOJIEMHOE MPETOJaBaHUE, YACTUIHO-TIONCKOBBII
Y MCCIICIOBATEIbCKUNA METO/IBI.

B 3aBHCHMOCTH OT OCHOBHOW JAMIAKTUICCKOW IEJIH U 33]1a4 UCTIOJIB3YIOTCS METO/BI YCTHOTO
W3JI0)KCHUS 3HAHUMH, 3aKpeIieHue YYeOHOTO MaTepuala, CaMOCTOSTEIBHOW paboOThl CTYICHTOB IO
OCMBICJICHHIO U YCBOSHHUIO HOBOTO MarepHualia, padOThl MO MPUMECHCHUIO 3HAHUN Ha MPAKTHUKE U
BBIPAOOTKE YMEHHI Y HaBBIKOB, IPOBEPKU U OIICHKH 3HAHWI, YMCHUH M HABBIKOB.

Hcnonp3ytoTes creayronume MeTo1bl KOHTPOJIS:

1. yCTHBIN KOHTPOJIB (3KCIPECC-OMPOC Ha JICKIHSIX ),
2. MpoOBepKa CaMOCTOSTEILHBIX PaboT;
3. UTOTOBBIN TECT (IK3aMECHAIIMOHHBIE OHIICTHI).



CoaeprxarejbHbli Moayab 1. « BoanoBasi gynknusi. YpasHenue lllpenunrepa »

Ha3Banus
coJiepKaTeJbHbIX
MoJyJieil M TeM

Koan4yecTBo 4acoB

Ouynas ¢popma

3aounas popma

Ha 0a3e 0o0Iero
CpeIHero
o0pa3oBaHus

Ha 0a3e cpeqHero
npo¢eccHOHATBLHOI0

oOpa3oBaHus

Ha (0a3e BbICIIET0
npo¢eccHoOHATLHOI0
oOpa3zoBanusi

B T.4.

B T.4.

B T.4.

B T.4.

Bcero

JICKOUHN
NPaKTUICCKHE
1a00paTOPHEIC

aboTacaMocTogTelIbHAS

pa60TaHHHHBHHyaHLHaH

BCEro

JICKIIMU
PaKTUICCKHE
1abopaTopHbIe

aboTacaMoCTOsITeIbHAS
paboTanHAMBHyaTbHAS

BCETO

JICKIIUU
NPAKTHYECKHE
nabopaTOpHbIE

ab0TacaMoCTOsATEIbHAS
paboTanHANBUIyaIbHAS

BCEro

JICKIIUN
NPAaKTHIECKUE
paboTacamocTosTeIbHAS
WHAVBUIyaTbHAS

Tema 1.

OcCHOBHBIC
9KCTICPUMEHTAJIbHBI
e (akThl, JIeKaIme
B OCHOBE KBaHTOBOM
MEXaHHKU

Tema 2.

[TpunIIMTIBEL
MOCTPOEHUS u
TOCTYJIaThI
KBaHTOBOU
MEXaHUKH.
OnepaTopsl

pabota




(bus3mueckux
BEJIMYHH

Tema 3.
Marpuris
OTIEPaTOPOB.
YHuTapHsie
npeoOpazoBaHus
Oasmca.
CooTHomeHHS
KOMMYTaIIHH.
OnHoBpeMeHHas
U3MEPUMOCTh
(bu3mIecKux
BEJIMYHH.
CooTtHonIiecHHE
HEONpPeIeICHHOCTEN
['eitzenOepra

Tema 4.

Bpemennoe
ypaBHEHUE
[Ipenunrepa.
O6mee  pemieHne
YpaBHEHUS
[Ipenunrepa B
ciryvae
CTaIlMOHAPHOTO
raMUJIbTOHHAHA.
CranuoHapHble
COCTOSIHHUSI.
[lnoTHOCTE TOTOKA
BEPOSITHOCTH

Tema 5.
3aBUCHUMOCTD
CpPEeIHHX oT




BpPEMEHU.
HuTterpanst
IBIDKEHHUSA. 3aKOHEI
COXpaHEHHUA u
CUMMETpPHH.
CoxpaHeHue
YETHOCTH

Tema 6.

OO0mue cBoiicTBa
CTAIMOHAPHBIX
COCTOSTHUH
OJIHOMEPHOTO
IBYDKEHUS IS
JTUCKPETHOTO
CIIEeKTpa.
KBanToBanmne
SHEPTUHU B
IIOTEHIHAJIE
MPUTSDKEHUS.
OCHMIIALHOHHAS
TeopeMa

Tema 7.
beckoneuHo
riry0Ookast
MPSIMOYTOJIbHAS
MOTEHIMAIbHAS
ama. Criextp,
CTallMOHAPHBIE
COCTOSIHUS,
pasIoKeHHs 10
COOCTBEHHBIM
byHKIUIM
raMHJIbTOHHAHA,
cpeaHue




Tema 8.
l"apmonunueckuit
OCIWILISATOP.
YpoBHU 3HEPTUH U 8 2|2 4
BOJIHOBbIE (DyHKIMH
(peeHue B BUIE
psna)
Hmozo no
cooepycamenvuomy | 61 | 16 | 16 29
Mmooy 1
Cojaep:kaTesibHBII MOAYJIb 2. « KBazukiaccuueckoe NpuOImKeHUE »
KosunvecTBo yacoB
3aouHas popma
Ha 0a3e cpeaHero
Ha 0a3e o01ero npo¢ecCHOHATBHOI0
Ounas ¢popma m pod
cpeaHero o0pa3oBaHus
oOpa3oBaHus Ha 0a3e BbICILIET0
npo¢eccuoHaIbLHOT0 00pa30BaAHNS
Hazsanust B T.4. B T.4. B T.4. B T.4.
coJepKaTeJIbHbIX
MOJYJIeH U TeM
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OOmme  CBOMCTBA
CTaIMOHAPHBIX
COCTOSIHUH
OJTHOMEPHOTO
JBUKCHHS B CITydae
HEIPEPHIBHOTO
CIIEKTpA.
[Ipoxoxnenue
MIOTEHIINAILHBIX
OapbepoB

Tema 10.

MoMeHT
UMITYJIbCA:
onepaTopsl,
KOMMYTaIlMOHHBIE
COOTHOIIICHUS,
pelieHue
ypaBHEHUH Ha
COOCTBEHHBIC
3HAYCHUS

Tema 11.

3ajmaya JABYX Tel.
JBmxeHue B
LIEHTPAJIIbHOM TIOJIE.
OOmue  cBoONCTBa
JIBIKCHUS B
LIEHTPAJIBHOM TIOJIE.
Beipoxenue o

MPOEKIUU Hu
ClIy4anHOe
BBIPOXK/ICHUE.
YpaBHeHue s
panuaibHON

BOJIHOBOH (yHKLHUH.




Knaccudukanus
CTallMOHAPHBIX
COCTOSTHUU
JTMCKPETHOTO
CIeKTpa B
IICHTPAJILHOM TI0JIE

Tema 12.
Bonopononono0Hsr
W aroM. YpOBHH
SHEPrUuu u
BOJIHOBBIE
(GyHKIMU.
Kpatnocth
BBIPOKJICHUS.
Cdepuuecknit
OCLIAJUIATOP.
Pemenue
ypaBHEHUS
[Ipenunrepa B
JEKapTOBBIX u
chepryeckux
KOOpJIMHATAX

Tema 13.

Crun
3JIEMEHTAPHBIX
yactull. CIHHOBEIC
BOJTHOBBIC (DYHKITUH
Y OTepaTophl CIUHA

Tema 14.

Crun 1/2.
CnuHOBBIE
¢byHKIIUY,
OIlepaTopsl CIIMHA.
Martpuus [laynu u




HX CBOICTBA.
Paznoxxenue mo
CIIMHOBBIM
GbyHKIHSIM

Tema 15.
CoOcTBeHHBII
MarHUTHBINA
MOMEHT. Y paBHEHUE
[Taynu. [IBuxxenue
3apsKEHHOU
YaCTHIIBI B
MarHUTHOM IIOJIE.
Yposnu Jlannay

Tema 16.
KBaszukiaccuueckoe
pUOJIIKEHHE.
KBaszukiaccuueckue
peLIeHUs
YpaBHECHUS
[[Ipenunrepa,
CLIMBKA
KBa3UKJIACCUYECKHUX
pELICHHIT

Tema 17.

[IpaBuno
KBaHTOBaHuUs bopa-
3ommepdenba.
[Ipumepsl.
KBazukiaccuueckuit
KO3 PULHUEHT
MIPOXOXKICHUSI uepe3
Oapbep

Hmozo no
cooeprrcamenbHoOMy

65

18

18

29




Mooy 2

Bcezo no mooynwo

34

34

58




(nn. 6-10 aeraromces Heobs13amMenbHOU POPMOT U HOCAM PEKOMEHOAMENbHbLL Xapakmep)

6. TeMbl ceMUHAPCKHUX 3aHSTHI HE TIPETyCMOTPEHO PabOYMM TUTAHOM.

7.TemMbl NPAKTUYECKUX 3AHATHUM.

1.

2.

10.

1.

12.

13.

14.

15.

16.

17.

Omneparopsl. Onepatopsbl GU3NYECKUX BETUYHH. Alredpa onepaTopos.
3anmauu: [5] 1.1-1.9; [6] 6-7.

CobcTBeHHbIE PYHKIIMU U COOCTBEHHBIC 3HAYCHHUSI IMHEHHBIX OMEPaToOpOB.
JluckpeTHslii ciekTp. HenpepbIBHBIN CIIEKTD.

3agaum: [5] 1.13 — 1.21, 1.25; [6] 16, 17.

BoniHOBOE ypaBHEeHUE. ['aMuIbTOHMAH.

3agaum: [5]:2.1-2.6 ; [6]: 11, 16.

Juddepenumporanue oneparopos 1mo BpeMeHH. CTarmoHapHbIE COCTOSHHUSL.
3agaum: [5]: 2.7-2.15; [6]: 8,9.

['eit3enOeproBckoe npeacTaBICHUE ONEPATOPOB.

3agaum: [5]:1.36-1.45 ; [6]: 10.

CoOcTBeHHBIC PYHKIIMH OTIepaTopa UMITyJIbca. VIMITyJIbCHOE Mpe/IcTaBICHHE.
3agaum: [5]: 1.46-1.57 ; [6]: 14, 15.

VYpasuenue lllpenunrepa.

3agaum: [5]: 2.17-2.21; [6]: 16,20

[InoTHOCTH MOTOKA.

3agaum: [5]: 2.21-2.27;

Bapuannonnsiil npuHmyn s ypasHenus Llpenunrepa.

3angaum: [5]:8.21-8.27 ; [6]: 2,3.

OO01ue cBoiicTBa OTHOMEPHOTO JIBUYKEHUS.

3agaum: [5]:1.22-2.29 ; [6]: 21.

[IpsimoyronbHasi MOTEHIMANIBHAS SIMa.

3agaum: [5]: 2.23-2.28; [6]: 23,26.

JIMHENHBIN OCIUILIATOP.

3agaum: [5]:2.2, 2.15 ; [6]: 30,31.

Koo dummeHT mpoxoxaeHus.

3agaum: [5]:2.28-2.33 ; [6]: 22.

MoOMEHT umITyJIbCa.

3agaum: [5]:3.1-3.11 ; [6]: 47,51.

Teopust BO3MYIIEHUI HE 3aBUCSAIIUX OT BPEMEHH.

3agaum: [5]:8.1-8.9 ;

Teopus BO3MyIIIEHU! [TPU HAJIMYUU BBIPOKICHUS.

3agaum: [S5]: 8.11-8.17;

Teopust BO3MYIIEHUI 3aBUCSIINX OT BPEMEHHU.

3amaum: [5]: 8.33-8.37, 8.47-8.53; [6]: 179, 180

8. TembI 1a00paTOPHBIX 3aHATHI HE TPETYCMOTPEHO pabOYNM IUIAHOM.
9. CamocrosiTesibHas pabora

CamocrtosiTenbHas pabota cTyAaeHTOB 1o Kypcy «Teopermueckass ¢usuka (KBantoBas
MEXaHMKA)» MPeyCMaTPUBACT: U3YUCHHE TEOPETUUECKUX OCHOB MPOCIYIIAHHOTO JICKIIMOHHOTO
MaTepuaina; M3ydyeHHe IOIMOJIHUTENBHBIX T€M WM BOIMPOCOB, KOTOPBIC MPEAYCMOTPEHBI IS
CaMOCTOSATENBbHON PabOThI; MOATOTOBKY K MPAKTUYECKUM 3aHITHSIM; CAMOCTOSITEILHOE PEIICHHE

3aj1a4; TIOATOTOBKY K MOJIYJIbHOMY KOHTPOITIO.
TeMbl 1151 caMOCTOSITETIbHOI PadoThI:

1. [elizeHOEpPTOBCKOE MPECTABICHUE OTIEPATOPOB.

2. KoaddurmenT mpoxoxaeHus

3. JIBroKeHHE B KyJIOHOBOM ToJie(chepruyecKre KOOPAUHATHI).



4. Teopus BO3MyIIEHU! [TPU HAJTMYUN BBIPOKICHUS.
5. I'pannuHbIE yCI0BHS B KBa3UKIACCUUYECKOM CIIydac.
6. Bropu4HOoe KBaHTOBaHUE B CiIydae CTaTUCTUKH bo3se.

10.UnauBuayaibHbIE 32JaHUS HE TPETYCMOTPEHO PaOOUYUM TIIIaHOM.

11.  KoHTpoJsbHBbIE BONPOCHI K IPOMEKYTOYHOM aTTeCTAllUH
[IpuHIMIT HEONPEIETEHHOCTH.
Bonnosast pynkmust. [Tpuniun cynepno3uium.
OmnepaTopsl. Anredpa onepaTopos.
Omneparopsl pU3NIECKUX BEITHUNH.
CobcTBeHHbIE PYHKIIMU U COOCTBEHHBIC 3HAYCHHSI IMHEHHBIX OMEPaToOpOB.
JINCKpETHBIN U HETPEPBIBHBIN CIIEKTD.
['amunpTOHMAH.
JuddepenunpoBanue onepaTtopoB MO BpeMEHH.
CrannoHapHbIe COCTOSTHUS.

. I'elizeHOeproBckoe NpeACcTaBIEHUE ONEPATOPOB.

. Ammynec.

. IMImynbCcHOE mpecTaBIeHuUE.

. CooTHomieHue HeomnpeaeneHHocTy [ elizendepra.

. YpaBnenue IIpeaunrepa.

. [IpenenbHbIi TEpexo]] K KJIIACCUYECKON MEXaHUKE.

. IImoTHOCTB MOTOKA.

. BapranimoHHbI# npUHLIAIIL.

. O61mue cBoicTBa OJHOMEPHOTO ABMXKEHUS.

. [loTennmanbHas sima.

. JInHelHbI OCMILTATOP.

. Koadppurment npoxosxaeHus.
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12. Oo6pa3sen 3K3aMeHANMOHHOT0 OUJIeTa
IOV BIIO «JIOHELIKUI HAITMOHAJIbHBINM YHUBEPCUTET»

YpoBeHb oOpazoBanus — AkaJieMUUeCKuil OakagaBp

Hanpasnenue noarorosku — 03.03.02 «Puzukay

Cemectp — 6

VYuebnas qucuumuinHa — « Teopetndeckas pusuka (KBanTtoBas MexaHuka)»

DK3AMEHAIIMOHHBIA BUJIET Ne
[Tpunun HeonpeneneHHocTH. BonmHoBast GpyHKIHS.
2. II1oTHOCTB MOTOKA.
Onpenenuth B paMKax CTAalMOHAPHOM TEOPUM BO3MYILEHUN MONPAaBKH NEPBOIO
NpUOJIMKEHUST K COOCTBEHHOMY 3HAYEHHUIO SHEPTuM Ul JABYKPATHO BBIPOXKIIEHHOIO
YPOBHSL.

—

(98]

«YTBEPKICHO»
Ha 3aceZjaHuu Kageapsl
poTOKOJ Ne OT «_ » r.

3aBeayronuii kageapoit B.H. Baproxun
DK3amMeHaTop B.U.®uHOXMH



14. Kpurepuu oueHnBaHus

CornacHO MOAYJIHHOMY TPUHIMIY OpraHu3alliyd ydeOHOro Tmpoliecca coaep KaHue
muciuiuinabl « Teoperndeckasi ¢usuka (KBanTtoBas mMexaHmka)» BKIIOYaeT B ceOs JBa
3a4€THBIX MOJIyNA. MOAylb COCTOMT M3 TEOPETHMUECKOTO MaTepuaja W MPaKTHUYECKHUX 3ajad,
BBITIOJIHEHHE KOTOPBIX TPEOYET OBJIAJICHUS TEOPHUEH B YKa3aHHOM B MOJTyJie 00bEME.

OneHka 3HaHUM CTyJIeHTOB TmipoBoauTcs 1o 100-0amipHOM 1IKalie Mo

CHEAYIOIINM KPUTEPUSIM:

3ayéTHble MOLYIH dopma KOHTPOJISA BaJuisl
ConepsxarenbHbIit MOIYIb | CamocrositenpHas pabora 25
ConepxarenbHblii MOAYIb 2 CamocTositenbpHas pabora 25
OK3aMeH 50
OO0muit uTor 100

K nepBoMy mnpoMexyTOYHOMY MOIYJBHOMY KOHTPOJIIO CTYJEHT HUMEET BO3MOXKHOCTb
MONy4nuTh 25 0alioB, peIIMB MNPAKTUYECKUE  YIPAXKHEHHS, NPEUIOKCHHBIE IS
CaMOCTOSTEIILHON PabOTHI.

Ko BTOpOMYy npoMeKyTOYHOMY MOAYJBHOMY KOHTPOJIIO CTYJAEHT UMEET BO3MOXKHOCTb
MONy4nuTh 25 0aloB, peUmMB  MPaKTUYECKHE  YOPAXKHEHHS, NPEUIOKECHHBIE IS
CaMOCTOSITENILHOU pabOThI.

Ha »k3amMeHe CTyAeHT HMEEeT BO3MOXHOCTh NodyunTh S50 OammoB. OcHOBOM aJis
MOJYyYEeHHS] OLICHKH Ha DK3aMEHE SBJISIETCA YPOBEHb OBJIAJCHUA CTyACHTAMH MaTepHaia Kypca
«Teoperuueckass ¢pusuka (KBaHToBasi MeXaHHMKAa)», MPEIyCMOTPEHHOTO Y4YeOHBIM IIJIAHOM
HarpasieHus moarotToBku 03.03.02 ®dusnka. Dx3aMeHAIMOHHBIN OUJIET COCTOUT U3 3 BOIPOCOB.
Ot crynenTa TpeOyeTcs yCTHOE W3JIOKEHHE OTBETOB Ha HUX. OTBET HA KaXIbIH U3 BOMPOCOB
olleHHBaeTcs B 15 GamnoB. 5 AOMONHUTENBHBIX OAIOB CTYACHT MOXKET MOJYYHUTh, PEIIUB EIle
OJTHO TIPAKTUYECKOE yIpaKHEHNE.

(Pa3spabatbiBaroTcs u yTBep K 1ar0Tcs kKadeapoit Ha ocHoBe [lonoxxenus JlonHY)

Onenka o 100- Onenka no
O0LTHHOI ITo TOCY/IAPCTBEHHOM HIKAIe
HIKAIe, KOTopasi | LIKaJIe (OKx3aMeH, Onpenenenne
AeiicTByeT B ECTS ugrpepeHIMPOBAHHBIN
JlonHY 3a4eT. 324€T)

OTJIMYHO — OTJIMYHOE BBITIOJTHEHHUE C
«OtmmaaOo» (5)

90-100 A HE3HAUYUTENIbHBIM KOJIMYECTBOM
(3aumeno) .
HETOYHOCTEH
XOPOIIIO — B IIEJIOM TIPABUIILHO
80-89 B BBINOJIHEHHAs paboTa ¢ He3HAYMTENIbHBIM
«Xoporo» (4) KOJIMIECTBOM ommmoOoK (10 10%)
(3aumeno) XOPOILIO — B I1€JI0M IIPABUJIBHO BBITTOJHEHHAs
75-79 C paboTa ¢ He3HAYMTENILHBIM KOJIMYECTBOM
ommook (10 15%)
JIOBJIETBOPUTENILHO — HETIIIOXO, HO CO
70-74 D «Y IOBIETBOPUTETHLHOY y P ’
3) 3HAYUTEILHBIM KOJIMYECTBOM HEJIOCTATKOB
OCTaTOYHO — BBITIOJTHEHHE YAOBICTBOPSIET
60-69 E (3aumeno) 8 ya p

MHWHHUMAJIBHBIC KPUTCPHUHU

«HeynoBnerBopuTessHO
HEYJIOBJIETBOPUTEIBHO — HAJI0 OpaboTaTh
» C BO3MOXHOCTBIO

35-59 FX . HaJ TeM, KaK ITOJyYUTb MTOJOKUTEIBHYIO
HOBTOPHOM aTTecTalu
OLIEHKY

(2) (He3aumero)




034 F 2 (HEYJIORNETBOPHUTEITHHO) C BO3MOYKHOCTBEO TIOBTOPHOM CJIauy TP YCJIOBUA

(He 3aumero) 00SBATENTBHOTO HA0OPA JIOMONHUTENBHBIX OaTIIoB

15. MaTepuajibHO-TeXHUYeCKOe o0ecrneueHrne yueOHOro npouecca

s obecriedeHUs JEKIMOHHBIX U MPAKTHUYECKUX 3aHATHH MO JAaHHOMY KYpCY HCIOJIB3YyeTCs
aymuropusi 304 «KoMmbloTepHBIH — KJ1acc», 000OpyJOBaHHAs HMHTEPAKTUBHOW  JIOCKOH,
MYJIbTUMEANIHBIM NpoekTopoM 1 [I9BM B konmmyecte 10 mrT.

16. PexomeHpoBaHHas JUTEpPaTypa
OcHoBHast
1. Jlanmay JI. ., JIudpummun E. M. KBanToBas mexanuka. HepenstuBucrckas teopus. M.,
1974.
Hupak [1. A. M. Ilpunuunel kBaHTOBOM MexaHuku. M., 1960.
HaseigoB A. C. KBanToBas mexannka. M., 1973.
Mud¢ JI. KBantoBas mexanuka. M., 1959.
B.M.I'anuuxuii, 5.M.Kapnakos, B.1.Koran. 3agaun no kBantoBoi mexanuke. M:Hayka,
1981.
6. @mrorre . 3agaun 10 KBaHTOBOM MexaHuke, T. 1, 2. M., 1974.

i

JdonmostnuTeIbHAS
1. dox B. A. Hauana kBanTOBOM MexaHuku. M., 1976.
2. Emorun I1. B., KpuBuenkos B. JI. KBantroBas mexaHuka c¢ 3agadamu. M., 1976.

HNudopmanuoHHbie pecypcbl

1. Ilporpamma xkypca MOTU:
https://mipt.ru/education/chair/theoretical physics/courses/QuantumMechanicsl.ph

2. Buneonexkuuu u OTKpbIThIE 00pazoBaTeabHbIe MaTepuanbsl dusrexa: http:/lectoriy.mipt.ru/
C

Pabouast mporpamMMa paccMOTpeHa U MepeyTBEepKIeHa Ha 3aceJaHUU Kadeapsl ¢
n3MeHeHusMu (6e3 usmenenuii) Ha 2017 roa. [IpoTokon 3acenanus kadeapsl
Ne oT

3aB. xadenpoit


http://lectoriy.mipt.ru/c
http://lectoriy.mipt.ru/c
https://mipt.ru/education/chair/theoretical_physics/courses/QuantumMechanicsI.php

Pabouas nporpamma paccMoTpeHa U epeyTBEpkKACHa Ha 3aceAaHUM KadeIpsl ¢
n3MeHeHusiMu (0e3 uzmenennii) Ha 2018/2019 roxa. ITporokon 3acenanus kadenpsl
Ne ot
3aB.kadenpoit

PaGouas nporpamma paccMoTpeHa u iepeyTBepkKAeHa Ha 3aceaHuu KadeIpsl ¢
n3MeHeHusiMu (6e3 mamenennii) Ha 2019/2020 rox. [Iporokon 3acenanus kadenpsi
Ne ot
3aB. xadenpoii




PaGouast mporpasya paccMOTpeHa H IepeyTBeprKICHa Ha 3aceJaHiH Ka(eapsl ¢ H3MEHESHHAMH
— Wi ; F A W A OFP
(Oe3 m3nmeHeHull) Ha 2018,f20__l/9/f0;1. TIpoTokon 3acenanns Kabeapet Ne /  oT A0 U8 3018
2. ,/' -

AT

i

3as. xadeapoii

PaGouas nporpamMma paccMOTpeHa | MepeyTBep:K/eHa Ha 3aceanuu Kadeaphl ¢ H3MeHEHHAMH
(Ge3 uamenenwii) Ha 2019/2020 rox. [TpoToxo:n 3acenanus kapeapst Ne oT

3aB. Kadenpoii
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