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1. Ileau 1 3a1a4u OCBOEHUSI AUCIHUILINHBI

OCHOBHOH 1I€JIbIO JUCLUIUIMHBI, KaK COCTaBHOW 4YacTU OCHOBHOW 00pa3oBaTelbHON
IIPOTpaMMBl, SIBJISIE€TCS MOATOTOBKA OakanaBpoB (PU3MKH K HAYYHO-HCCIIE0BATEIbCKOM, HAyYHO-
VHHOBAllMOHHOW, OPraHU3alMOHHO-YIIPABIICHYECKOM M IEAaroruyecKor JeATEeIbHOCTH B
HaY4YHO-HUCCIIEJOBATEIIbCKUX ~MHCTUTYTAaX, BBICIIUX UM CpPEIHUX Y4YEOHBIX 3aBEICHUSX,
1a00paTOpUAX, KOHCTPYKTOPCKHUX HIIM MPOEKTHBIX OI0PO, HA MPEANPUATHSIX.

B pesynbrare usydenus ydeOHOW nucuumianHbl «KBaHTOBas Teopus» y o0OydaeMbIX
JIOJDKHBI C(DOPMHUPOBATHCS CiIeAyIolIHe 001IenpodeccuonaibHble KOMIIETCHIINN:

— CIIOCOOHOCTh MCIIOJIB30BaTh 0a30Bble TEOPETHUECKHE 3HAHMS (yHIaMEHTaJIbHBIX
pasnenoB o0Iei 1 TeoOpeTUYeCKOi Gu3mKu i pereHus npodpeccuoHanbubix 3amad (OI1K-3);

— CIIOCOOHOCTb pellaTh CTaHIAPTHBIE 3aJayd NPOQPECCHOHANBHOW [EATEIbHOCTU Ha
OCHOBE MH(POPMALMOHHON 1 OMOIMorpaduyecKoil KynbTyphl ¢ IPUMEHEHHEM HH()OPMAIIHOHHO-
KOMMYHUKAIIUOHHBIX TEXHOJOTMM M € Yy4eTOM OCHOBHBIX TpeOoBaHUI HH(DOPMALIMOHHON
6e3omacuoctu (OIIK-6);

3aza4yy IUCUUIUIAHBL

— O3HaKOMJIEHHE C O0IIeld NOCTaHOBKOM NIpOOJeM ONMUCAaHUS COCTOSHUS KBAaHTOBBIX
CHUCTEM,

— pemenue ypaBHeHud Illpegunrepa, Ilaymu, Kneitna-lIopnona, [upaka wu
MHTEPIIPETALMS OTUX PELICHUN;

—  paccMmoTpeHue  oOnacTh  NIPUMEHEHUs  KBAHTOBOM  TEOpuHM,  NPHUHIMIA
JIOTIOJIHATEIBHOCTHU U MPEAEIBHBIX IIEPEXOI0B OT KBAHTOBOI'O K KJIACCUYECKOMY OIMCAHUIO.

2. [lepeyeHb MJIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHHs 10 IMCUUILINHE

B pesynbrare ocBOeHUS AUCIUTUTMHBI 0OYJArOIIUICS JOJIKEH:

3HATh

— 0a30BbIe TEOpETUUYECKUE 3HAHUS (DyHITaMEHTAIbHbBIX Pa3/IesIoB OOIIEH U TEOPETHUUECKOM
Gu3uKu A5 peleHus NpopecCHOHANbHBIX 3a/1a4, B YaCTHOCTU OCHOBHBIE MOHSATHS KBAaHTOBOM
TEOPHH; ammapar omneparopoB (u3uyeckux BenuuuH;, ypaBHeHus Illpenunrepa s
CTAllUOHAPHBIX W HECTALMOHAPHBIX CHCTEM; CTAlMOHAPHYI0 M HECTAllMOHApHYIO TEOPHIO
BO3MYILEHUH; MOJIYKIACCUYECKYI0 TEOPUIO0 U3IYUYEHHs; OCHOBBI OIMCAHUSI MHOTO3JEKTPOHHBIX
CHUCTEM.

— METOJIbl PELIEeHUs] CTaHJAPTHBIX 3a7ad MPo(ecCHOHANbHON NEATEIbHOCTH Ha OCHOBE
UHPOPMAIIMOHHOW M Oubnuorpaduyeckol KylnbTypbl C TpUMEHEHHEM HWH(POPMALMOHHO-
KOMMYHHMKAIIMOHHBIX TEXHOJOTMH M C YYETOM OCHOBHBIX TpeOOBaHUN WH(OPMAIMOHHON
0€30MacHOCTH, B YaCTHOCTU OCHOBHBIE JINTEPAaTypHble UCTOYHUKH, B TOM YHCJIE HHTEpPHET-
pecypchl, OTpakarollie COCTOSTHUE U3YYEHHOCTH IIPOoOieM KBAHTOBOW TEOPHH,

yMeThb

— HCII0JIb30BaTh 0a30BbIe TEOPETUUECKUE 3HAHUS (DyH/IaMEHTAIbHBIX Pa3/ieiaoB o0mIel 1
TEOpPEeTUYECKON (PU3MKH I pereHHs MPo(heCcCHOHANBHBIX 33/1a4, B YaCTHOCTH PELIaTh MPOCThIE
KBaHTOBBIE 3a/1a4M, aHAJTU3UPOBATh COCTOSIHUE KBAHTOBBIX CUCTEM.

— pewmarb CTaHAApTHBIE 3a7aud  MpPO(EeCcCHOHANbHOM JEATENIbBHOCTH Ha OCHOBE
MH(OPMAIIMOHHON U Oubiuorpaguyeckol KylnbTypbl C HIPUMEHEHHEM HH(POPMALMOHHO-
KOMMYHUKAIIHOHHBIX TEXHOJOTMM M C Yy4eTOM OCHOBHBIX TpeOoBaHUI HH(OpMAIIMOHHON
0€30MacHOCTH, B YaCTHOCTH CAMOCTOATEIbHO pPa3paboTaTh CTPATETHIO MOMCKA HEOOXOAMMOU
HayyHOH WHGOpPMALMU, a TaKkKe WHAMBUIYAIbHBIM IUIAH OCBOEHUS JIOMOJHUTEIHLHOIO
Marepuana;

BJ1a/1eTh

— CIIOCOOHOCTHIO HCIIOJIb30BaTh 0a30BbIE TEOpETUYECKHE 3HAHMS (YHIaMEHTAJTbHBIX
pa3zenoB oOmell u TeopeTHuecKod (U3MKHM A pemeHus MpopecCHOHANBHBIX 33734, B
YaCTHOCTH METOJ[aMH pPEIICHUS 3a/1a4 KBAaHTOBOW MEXaHUKH;

— CHOCOOHOCTBIO pellaTh CTaHJApTHBIE 337a4d MPO(PECCHOHAIBHOW NeATeTbHOCTH Ha
OCHOBE MH(QOPMAIIMOHHOW 1 OnOIMorpaduyeckon KynbTypbl ¢ IpUMEHEHHEM HH()OPMaMOHHO-
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KOMMYHUKAIIHOHHBIX TEXHOJOTHH M C YYETOM OCHOBHBIX TpeOOBaHMN HWH(POPMAIIMOHHON
0€30MacHOCTH, B YAaCTHOCTU HaBBIKAMHU peUICHHsS 3a7ad, METoJaMU U IMpUEeMaMu arapara
KBAaHTOBOM MEXaHHKH JJISl ONMCAHUS KBAHTOBBIX (PM3NYECKUX SBICHHIH.

OCBOUTH KOMIETCHIIUH

— CIIOCOOHOCTH HCIIONB30BaTh 0a30BbIE TEOPETHUECKHE 3HAHMA (PyHIAMEHTaJIbHBIX
paszenoB o0IIei  TeOpeTHYECKO GHU3MKH I pereHus npodeccrnoHanbubix 3amad (OITK-3);

— CIIOCOOHOCTh pemarh CTaHAApTHBIE 33aJa4d NpPOQPECCHOHATBHOW NEATeNHOCTH Ha
OCHOBE MH(POPMAITMOHHON 1 OMOIMOTrpaduuecKoil KyIbTyphl ¢ TpUMEHEHHEM MH(OPMAIIMOHHO-

KOMMYHHKAI[HOHHBIX TEXHOJOTMH M C Y4YeTOM OCHOBHBIX TpeOOBaHMN HWH()OPMAIIHOHHOM
6e3omacuoctu (OITK-6);

3. Mecrto nucuuniunbl B ctpykrype OII BO
JlaHHas TUCLMIIMHA U3y4yaeTcs B LIECTOM CEMECTpe U BXOAMUT B 0a30BYI0 yacTh bioka 1
00pa3oBaTeNbHONW MPOrpaMMbl MOATOTOBKHM OakanaBpoB (usuku. ConepxaHue IUCHUTUIAHBI
OXBaTBIBAET OCHOBHBIE MIOHATHS, AaKCHOMBI, IPUHIUIIBI U METOIbl KBAHTOBOM TEOPHH.

W3noxxeHne wmartepuana 10 JAMCUUIUIMHE HAYUMHAETCS C PAcCMOTPEHMsI Kpu3HUca
KJIACCUYECKON (U3UKU NpU M3ydeHUs OOBEKTOB M sIBJIEHHM aTroMHOro Maciurtaba. [lanee,
M3JIAraloTCs: Ayallu3M SIBJICHUM MHKPOMHUpA; JUCKPETHbIE CBOWCTBA BOJIH; BOJIHOBBIE CBOMCTBA
YaCTHI;, IPUHIMII HEONPEIeJIEHHOCTEeH; NPUHIMUI CYNepHO3ULMMY;. HaOII01aeMble COCTOSIHHUSA;
YHUCTbIE U CMELIAHHBIE COCTOSHUS; IBOJIIOLINS COCTOSSHUM U (PU3NYECKUX BEJTUYMH; COOTHOILIECHUS
MEXy KJIaCCMUECKOM M KBAHTOBOM MEXaHUKOW; Teopus IpeICTaBICHM; oOIue CcBOWCTBa
OHOMEPHOTO  JBW)KCHHUS;  TapMOHMYECKHMH  OCHWUISATOP;.  TYHHENbHBIH  3(ddekt;
KBa3MKJIACCUUECKOE TNPUOIMKEHUE;. TEOpUs BO3MYILEHHH; TEOpHsi MOMEHTa; JABM)KEHHE B
LEHTPaJIbHO-CUMMETPUYHOM T[10JI€; CIUH; MPUHLMII TOKJIECTBEHHOCTH OJMHAKOBBIX YaCTHIL;
PENATUBUCTCKAs KBAHTOBAsh MEXAaHUKA; aTOM BOJOPOJA; MEpHOAMYEcKas CHUCTeMa 3JIEMEHTOB
MenpeneeBa, XUMHUECKas CBS3b, MOJIEKYJbl; KBAHTOBAHUE 3JIEKTPOMATHUTHOIO IOJISA; 00IIas
TEOpHsl Nepex0/10B; BTOPUYHOE KBAHTOBAHUE, CUCTEMbI C HEOIPEJEJICHHBIM YHCIIOM YacCTHIL;
TEOpUs PacCesHUs.

[lepen m3yuenuem aucuuiuinHbl «KBaHTOBas Teopus» OOydaroUIMMCA JOIKEH HUMETh
YETKUE TMPEACTABIEHUS O 3aKOHAaX KBAaHTOBOM OINTHKH, CTPOEHUM aroma, ONHMCAHUU
OJIHODJIEKTPOHHBIX M MHOTORJIEKTPOHHBIX aTOMOB, JIEKTPOMAarHWTHBIX IEpEXoJax B aTroMax,
MOBEIEHUH aToMa B TIOJ€ BHEIIHUX CHJI, MOJIEKYJIaX U MaKpPOCKONMHMYECKHUX KBAHTOBBIX
aBIeHUAX. TpeOyeMble 3HaHMS, YMEHUS U HaBBIKM (POPMHUPYIOTCS B PaMKax paHee M3ydaeMbIX
JuciUIuinH - «Marematudeckuil  aHanus», «/uddepennmanbupie ypaBHeHUS», «JInHelHas
anredbpa», «BexkTopHBII M TEH30pHBIM aHamu3», «Teopus (QyHKUMHA KOMIUIEKCHOTO
nepeMeHHOro», «Teopus BeposSsTHOCTH U MaTeMaTH4yecKasi CTaTUCTUKa», «ATOMHas (PU3HKa».

[ToHsITHSL M 3aKOHBI, M3yYyaeMble B paMKaxX JUCUUIUIMHBI «KBaHTOBas Teopus» aKTHBHO
UCTIOJIB3YIOTCSl B COBPEMEHHON (PU3UKE, T03TOMY OCBOCHME JaHHOW AMCLUUIUIMHBI HEOOXO0IMMO
KaK MpeUIecTBYIOIlee M s MOCIEAYIOIUX KypcoB «JlomomHUTENbHbIE TJaBbl (PU3UKU
3JIEMEHTApHBIX YacTUI», «Du3nKa TBEporo Tena», «Pu3nKa NOBEPXHOCTHY, «ACTpodU3nuKa» U
JUISL IPOAOJDKEHUsT 00pa30BaHUs B MarucrpaTrype, ¥ s (OpMUPOBAHUS MHPOBO33PEHUYECKOIO
00pa30BaTeNIbLHOTO YPOBHsS OaKalaBpOB (PU3HKH.

®opmupoBanue obmenpodeccuonanbubix komnereHuii OIMK-3 u OIIK-6 mpoucxoaut
TaKXe Ha Jpyrux 0a3oBbIX AUcHUIUIMHAX Oioka b1 oOpa3oBarenbHOI mporpaMmbl MOATOTOBKU
OakanmaBpoB (U3WKH, pACKphIBash EIMHCTBO M B3aUMOCBS3h 0a30BbIX KypcOB oOmed u
TEOPETUYECKON (PU3UKH.

4. O0beM TUCUMILTHHBI (MOIYJIA)

4.1. O0beM AUCHMILIMHBI B 3a4€THBIX ¢AUHUIAX C YKA3aHHEM
aKaJeMH4ecKHX (ACTPOHOMHYECKHX) YaCOB U BUAbI y4eOHOH padoThI
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Bunasl yueOHoii paboThI, Ounas gopma
OO0mast TPYI0EMKOCTh B 3aUETHBIX EAMHUIIAX 4

OO0m1ast TpPyI0EMKOCTh B Yacax 144

AyIUTOpHBIC 3aHSTH B Yacax, B TOM YHUCIIE: 64

Jlexuun 32

ITpakTrueckue 3aHATHS 32

JlaGopatopHbie 3aHATUSA —
CamocrosiTenpHas paboTa B yacax 44

dopma IPOMEXKYTOUHOM aTTeCTallU Ok3ameH 6 cemecTp

4.2. O0bemM KOHTAKTHOM pa0doThl HA 1 o0yyaromerocs

Bubl yueOHBIX 3aHATHI Ounas dopma
Jlexuun 32
ITpakTHueckue 3aHATHS 32
JlaGopaTtopHbie 3aHATUI —

Koncynsranum 3,6

3aver/3a4eThl —
DK3aMeH/3K3aMEHBI 0,35

KypcoBbie paboTsl —

KypcoBbie mpoeKTsl —

Bceero 67,95

5.Conep:kaHue QMCHUIIMHBI (MOYJIs1), CTPYKTYPHPOBAHHOE 10 TEMaM
(pa3znesnam), ¢ ykazaHueM KOJIN4YeCTBA YaCOB M BUI0B 3aHATHI

5.1 TemaTtnueckuii JIaH y4eOHOM TUCUUIJINHBI

Ne |HaszBanue pasnena, Temsl |Bcero AyIuTOpHBIE 3aHATHS CamocrosiTenbHas
3.e/Mac  [Jleky, ITpakr. JIa6. pabora

1 |[Ipeamer ? METOJI 0,09/3 5 B 1
KBAaHTOBOW MEXaHHKH.

2 d)mnqecxune OCHOBBI 0,09/3 5 B 1
KBaHTOBOW MEXaHHKH.

3 | VYpasuenue llpeaunrepa.| 0,22/8 2 2 — 4

4 |CobcTtBeHHbBIE QYHKIUH U 0,22/8 5 5 B 4
COOCTBEHHBIE 3HAUEHUS

5 |DnemeHTHI TCOPHH 0,22/8 5 5 B 4
MPEJICTaBICHUH.

6 |/uckperHsie
coocTBeHHble 3Hauenus. | 0,39/14 4 6 - 4
YpoBHU 3HEPrUU.

7 |IIpuOnm>keHHbIE METO/IbI 0,28/10 5 4 B 4
peIIeH sl CTAaIlHOHAPHBIX




Y HECTAIIMOHAPHBIX
3ajad.

8 |[omykmaccuueckas

. 0,22/8 2 2 - 4
TEOpUs U3ITyYCHUH.

9 |DiieMeHTBhl KBAHTOBOU
TECOPHH PACCESTHHUSL.

0,28/10 2 4 - 4

10 |OCHOBBI PENATUBUCTCKON

. 0,22/8 2 2 - 4
KBAHTOBOW MEXaHUKH.

11 |OcHOBBI KBAHTOBOK
MEXaHHKH MHOTHX 0,33/12 4 4 - 4
YaCTHILI.

12 | JIBmxeHue 3JeKTPOHA B
MEPUOINIECKOM II0JIE.

0,22/8 2 2 - 4

13 |Bropu4HOE KBaHTOBaHHE
ANEKTPOMArHUTHOTO 0,22/8 4 2 — 2
TOJISI.

14 |Dx3ameH 1/36

Hroro: 4/144 32 32 - 44

5.2. Copep:xanmue:

TEMA 1. IIpeamer W MeTol KBAHTOBOM MexaHMKH. HenonHoTa Kiaccuueckou
¢uzuku. DyHnaMeHTaIbHBIE SKCIIEPUMEHTHl KBAHTOBOW MEXAHUKM W CJIEICTBUS M3 HUX
BbITeKaromue. Poilb M 3HaYeHHME Kypca KBAaHTOBOM MEXAaHUKM I PAa3BUTUS ITPHUKIAIHBIX
oTpaciei U g TeOPETUIECKON (PU3UKHU.

TEMA 2. ®u3n4yeckue OCHOBbI KBAHTOBOIi MeXaHHUKH. PaHHME KBAaHTOBBIC TCOPHH.
[TpaBuiia kBantoBanus bopa-3ommepdenbaa. [lpakTuueckue u J0ru4ecKue TPYAHOCTU PaHHUX
KBAHTOBBIX Teopui. [IpyHIMI HEONPENeNeHHOCTH M MPUHLUI JONOJIHUTENbHOCTU. [Ipenenst
BO3MO)KHOCTEH OKcriepuMeHTa. l3mepeHust koopauHatel W ummynbca. JudpaxmuonHsie
AKCIEpUMEHTHIL. [IpocTpaHCTBEHHBIE U BpEMEHHBIE BOJIHOBBIE ITAKETHI.

TEMA 3. YpaBHenue Lpenunrepa. «BbiBom» BOJIHOBOTO ypaBHEHHUs. berymue
rapMOHUYECKHE BOJHBI W HEOOXOJUMOCTh TIOMCKa BOJIHOBOTO YypaBHeHus. OgHOMEpHOe
BOJIHOBOE€ ypaBHEHHUE U €ro 0000111eHNe Ha TPEXMEPHYIO 001acTh. YUeT AeHCTBUSI CUJL.

Wntepnperanyss BonHOBOM ¢(yHkumu. Cratuctuyeckas WHTEpHpETaldsi BOJHOBOM
¢ynkuuu. Hopmuposka BosHOBOM pyHKIMU. [110THOCTH TOKa BeposaTHOCTH. CpenHee 3HaYEHHUE.
Teopembl Dpendecrta.

BonHoBble (QyHKIMM omeparopa »Hepruu. PaszneneHue mNEepeMEHHBIX B BOJHOBOM
ypaBHeHMH. CMbICT KOHCTaHTHl pasaeneHus E. I'panuunble ycinoBuss Ha OECKOHEYHOCTH.
VYcioBuss HENpPEpHIBHOCTH. [paHWYHbBIE YCIOBUS B TOYKaX, IJI€ MOTEHIMAJIbHAs DSHEPTUsd
oOpamtaercss B 6eckoHeUHOCTb. COOCTBEHHBIC 3HAYEHHUs ONEpaTopa SHEPIUU B OJHOMEPHOM
ciaydae. JlMCKpeTHble W HENpepbIBHbIE YPOBHU OJHEpPruu. JIMCKpEeTHble U HENpepbIBHBIE
COOCTBEHHBIE 3HAUYEHMSI B TPEXMEPHOM CIIydae.

TEMA 4. Co6cTBeHHbIe (PyHKIMM U cOOcTBeHHbIe 3HAYeHUs1. OCHOBHBIE MOCTYJIAThI
KBAaHTOBOM MEXaHMKH U COOCTBeHHble (yHKIMM oneparopa »Hepruu. IlpeacraBienue
JTUHAMHYECKUX TIEPEMEHHBIX C IOMOIIBI0 OmnepaTtopoB. Pa3znoxkeHue 10 COOCTBEHHBIM
¢ynkiusm.  Omneparop  monHoit  sHepruu.  HopmupoBka B smmke.  CBOHCTBO
OPTOHOPMHPOBAHHOCTH COOCTBEHHBIX (YHKIMI omeparopa »Hepruu. BemiecTBeHHOCTH
COOCTBEHHBIX 3HAYEHMH oreparopa dSHeprud. PasnokeHHe MO COOCTBEHHBIM (QYHKIUSAM
oreparopa SHEpruu. YCIoBUE MOJIHOTHL. BeposTHOCTh U cpenHee 3HaueHue. OO1iee penieHue
ypaBHeHus lllpenunrepa.

CobcTBeHHbIE (YHKIMM Oleparopa HMITyJIbca. AHAIUTUYECKUH BHJI COOCTBEHHBIX
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¢ynkuii. Hopmuposka B siuke. y-¢yHkius Jupaka. [Ipencrasienne, HOpMUPOBKa U CBOMCTBA
y-QyHKIUH. YcIoBHE NOIHOTHL. PaznoxkeHune o coOCTBEHHBIM (DYHKIIUSAM OIIEpaTopa UMITYJIbCa.

TEMA 5. DieMeHTbl TeOpHMH NpeACTABJeHMH. YHUTapHble IpeoOpa3oBaHUs B
KBAHTOBOM  MexaHuke. KoopanHatHOe W MMIyNbCHOE  IpEICTaBleHHs. MarpuyHas
(dopMyaHpoBKa KBAHTOBOW MEXaHHMKH. JDHEpreTudeckoe npenacrasieHue. Onucanne BpeMEeHHON
9BOJIIOLIMM CUCTEMBI B KapTuHe [eif3enOepra.

TEMA 6. /IuckperHble cOOCTBEeHHble 3HAueHHs. YPOBHHM 3Heprum. JlnHEeHHBIN
FapMOHUYECKUNA OCHWILIATOP. YpoBHU H3Hepruu. HyneBas sHeprus. YerHocts. IlommHomBbI
Opmuta. BonHOBBIE (YyHKIHMH TapMOHHYECKOTO OCHMILIATOpa. COOTBETCTBHE C KIIACCHUYECKOM
TEOpHUEH.

Coepruecku cMMMETpUYHBIE TOTEHLIUANBI B TPEXMEPHOM NpOCTpaHCTBe. Paznenenue
IEpEMEHHbIX B BOJHOBOM YypaBHeHHM. Ilommnomsr Jlexanapa. Codepuyeckue (QyHKIMH.
YerHocts. MoMeHT mMmmynbca. [lepecTaHOBOYHBIE COOTHOLIEHUS [UIS ONEPAaTOPOB KOMIIOHEHT
yrioBoro MomeHTa. CoOCTBEHHbIE 3HAUEHMs ONEPaToOpOB KBajpaTra YIIOBOIO MOMEHTAa U €ro
OpOCKIMK Ha JaHHOe HampasieHne. CoOcTBeHHbIE (YHKUIUHU OIepaTopa OpOHTAIHLHOTO
MoMeHTa. Cl10KeHre MOMEHTOB. TpexmepHas NOTeHIMaIbHasL AMa.

Atom Bontopoga. [IpuBenennas macca. Paznenenue nepemeHHbix. PaguanbHoe ypaBHEHNE
HIpenunrepa. Ilonunomsr Jlareppa. DHepreTuueckuil crexTp. BoaHOBble (GyHKLIMU aToma
BOZIOPOZA.

TEMA 7. lIpu6an:keHHbIe METOAbI pellleHHsl CTAMOHAPHBIX W HeCTAIIHOHAPHBIX
3agauy. CrauvoHapHas Teopus Bo3mylleHu. [lompaBku mepBoro u BTOpPOro Nnopsjka B ciiyyae
HEBBIPOKICHHBIX YpOoBHEN. Teopus BO3MYILEHUH IPU HAJIMYUU BBIPOXKACHUS.

HecranuonapHass Tteopuss BO3MyILIEHHH. BepOsSTHOCTE KBAaHTOBBIX IIEPEXONOB IO
JEHUCTBUEM BO3MYLICHMs. Bo3mylieHus, IEHCTBYIOLIME B TEUEHUE KOHEYHOIO BPEMEHHU.
[Tepuonnueckue Bo3myieHus. [lepexonsl B HenpepbsiBHOM crnekTpe. D¢¢ekr IllTapka y atoma
BOJIOpO/ia. DIIeMEHTapHasl KBAaHTOBask Teopus aucnepcud. KoMOMHAMOHHOE paccesHue.

Bapuanuonnsiii meron. CpenHee 3HaueHue 3Hepruu. IIpumeHeHue BapHUalliOHHOIO
MeTo/la K BO30YKIEHHbIM COCTOSAHUSAM. (OCHOBHOE COCTOSIHMUE aromMa Treius. OHeprus
B3aUMOJICHCTBHS 3JIEKTPOHOB. Bapuarnus napamerpa Z. Cuiibl Ban-nep-Baannbca.

KBa3ukiiaccuueckoe npubnmxenue. IIpenenbHblii nepexos K KJIACCUYECKOHM MeEXaHMKE.
[TpuOnukeHHbIE M ACHMITOTHYECKUE pelieHus. PermeHuss u Qopmynbl CBSI3U OKOJIO TOYEK
IIOBOPOTA. YPOBHM 3HEPrUM B NOTEHUUANbHOM sime. [IpaBuina kBanToBanusa. OcoOble TpaHUYHBIE
ycnoBusi. TyHHEIbHBIN AP PEKT.

TEMA 8. Tloayknaccudeckasi Teopusi M3Jy4YeHHMi. BpIHyXIeHHOE H3IydyeHHE U
nontomieHue. CriontanHoe u3nydenue. Kosddunuentsr Ditnmreitna. U3nydenne ocumstopa,
poraropa, aroma Bogopoxa. [IpaBuna orGopa [uis AMIOIBHOTO M3JIy4eHHs. MyNbTHIONbHbIE
M3JIy4E€HHS BBICILIETO MOPSAKA.

TEMA 9. Duementbl Teopuu paccesinusi. OOmas Teopus yIpyroro paccesHusl.
AMIuTyna paccesHus M AuQ@epeHnnaibHoe ceueHne paccesHus. PaccesHue B IEHTpaIbHOM
noJje. [TapuuansHele amnauTyaa u gassl paccessHus. bopHoBckoe mpuOInxKeHue.

TEMA 10. OcHOBBI peJIATUBHCTCKOM KBAHTOBOI MEeXaHUKH.

VYpaBuenue Kneitna — ®@oka. YpaBHenue [laynmu, marpuns! Ilaynu. YpaBuenue [{upaka.
PenstuBuctckas uHBapuaHTHOCTH. CIHMHOBBIM MEXaHWYECKUH MOMEHT 3JIEKTPOHA U MOJHBIN
moMmeHT. [llapoBeie cnuHOpBL. YpaBHeHue Jlupaka B HEPEISATHUBHCTCKOM MPUOIMKEHUH,
CIIMHOBBIA MarHUTHBIA MOMEHT 3JIeKTpoHa. YpaBHeHHe [[upaka ¢ TOUHOCTBIO A0 YJIEHOB v2/c2.
ToHkast cTpykTypa ypoBHEil atoma Bogopoaa. ¢ ekt 3eemana B claboM U CHIIBHOM MarHUTHBIX
noJisix. CBepXTOHKasi CTPYKTypa ypOBHEH aroma BOIOpoOJia U €€ poib B acTpodusuke. Pemienue
ypaBHeHMi J{upaka Ju1st CBOOOIHOM YacTHIIbI, OTpULIATETIbHBIE SHEPIUH, MO3UTpoH. [loHaTue 00
AJIEKTPOH-TIO3UTPOHHOM U JJIEKTPOMAarHUTHOM BakyyMe. JIOMOOBCKMH CIOBUT ypOBHEH.
AHOMaJIbHBIM MarHUTHBI MOMEHT 2JIEKTPOHA.

TEMA 11. OcHOBbI KBAHTOBOWi MeXaHMKH MHOrMX vactun. [lpuHITmn
HEPA3JINUYUMOCTH TOXKIECTBEHHBIX 4acTULl. CUMMETPUYHBIE U AHTUCUMMETPUYHBIE BOJHOBBIE
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¢bynkiuyu; cBsa3p co cnuHoM yactul. [lpunnun Ilaymu. IlpeacraBienune BTOPUYHOTO
kBaHTOBaHMs. [loHsTHe o kBazmyactuuax. [IpuOnmkeHHBIE METOABI HCCIEIOBaHHS CHUCTEM,
COCTOSIIIIMX M3 MHOTUX TOXJECTBEHHbIX yacThll. [IoHsATHE 0 METO/IE CaMOCOITIaCCOBAHHOTO IMOJIS.
CrpoeHnue cnoxHbIX aToMOB. leproanueckas cucreMa 3JIEMEHTOB.

Morekyna Kak cUCTeMa MHOTHX dYacTull. Ajuabarnyeckoe mnpuoOmmkenue. Momekyna
Bonopona. Kiaccubukamus ypoBHel. Xumuueckas cBsa3b. BameHtHocth. [Ipunnmn ®dpanka-
Konnona. Teopema Ienpmana-®eiinmana. Teopema Bupuasna. OIHORIEKTPOHHAs MOJEIb.
BonHoBasi (QyHKLIHS MHOTOZJIEKTPOHHOW CHCTEMbl B OJHOZJEKTPOHHOM MPUOIHKEHUU.
OproroHanu3anusi OTHONIEKTPOHHBIX (GyHKUMH. CpenHsss SHEprus B  OIHOIIEKTPOHHOM
npubamxenuu. Metog XapTtpu-Doka i 3aMKHYTBIX JJIEKTPOHHBIX oOosouek. Merog MO
JIKAO. IMonyamnupuueckue BapuanTel metoga MO JIKAO.

TEMA 12. [IBu:keHue 3JIeKTPOHA B mepuoanyeckoM moJie. Teopema bioxa. Monens
Kponura-Ilennu. Ilpubnuxenus cuiabHO M cinabod cBsi3u. 30HBI bpuiumosHa. JIBUkKeHue
BOJIHOBOTO MakeTa B mepuoiudeckoM moje u 3ddextuBHas Macca. HezamnonHeHHble YpOBHU U
JIBIPKH.

TEMA 13. BropuyHoe KBaHTOBaHHE JJIeKTPOMATrHUTHOr0 moJsi. KBaHTOBaHMe
anekTpoMarauTHOro moisi. PortoH. CocTosHHE (GOTOHA C ONPEACTCHHBIM HUMITYJIbCOM U
nosisipusanueil. B3zaumoneiicTBUe 3JIEKTpOHA C KBAHTOBAHHBIM 3JEKTPOMATHUTHBIM IIOJIEM.
BriBog koadduiuentor DiinimTeiHa. [loHsITHE 0 €CTECTBEHHON MIUPUHE CIIEKTPATIBLHOM JIMHUH.

6. MeTtoanueckue MaTepHuaJbl 1JIA oﬁyqammnxm 110 0CBOCHHUI0
AUCHUILIIMHbI

KBanToBass Teopuss 3aHUMaeT 0coboe MecTo B Teoperudeckoil (usmke. HoOemeBckuit
naypeat JI»Bun I'pocc ckaszan, yto Bech 20-bIii BEK — 3TO BEK KBAHTOBOW MEXAHUKH.
BonbmMHCTBO HOOENEBCKUX MpeMHid B 001acTH (U3WKU TONYYWIIA YYCHBIC, 3aHUMAIOIINECs
KBAaHTOBOI Teopuel Wi CMEXKHBIMU pa3ieramMu QyHIaMEHTATbHON U MPUKIATHON (PU3UKH.

[TosTOMy € camoro Hayaia M3Y4EHHUS STOW AWCHUILUIUHBI HEOOXOIAMMa MOTHBALUS O
Ype3BBIYAHO BBICOKOW U 3HAYUTENBHOM POJIM JTOrO paszjena TEOPETUYECKON (PHU3UKH.
Heo0xonnMbpIMi «BXOAHBIMUY» 3HAHUSMU SIBJISIFOTCS. MaTEMaTUUECKUM aHAJINU3, TeOpUs (PyHKUUI
KOMIIJIEKCHOTO TEePEeMEHHOro, (YHKIMOHANbHbIM aHanu3. Heo0XxoauMo Takke 3HaThb OCHOBBI
aTOMHOM (PU3UKH, siiepHON GU3UKHU U (PU3MKH YacTULl U3 COOTBETCTBYIOUIMX JAUCLMILIUH Kypca
«O061meln pu3uKm».

[Tpy u3yyeHUM KBAHTOBOW MEXaHUKU 0CO0O€ BHHUMAHME CIEAYET YACNIUThH CIEIYIOIIUM
MOJIOKEHUAM TEOpUHU: (QyHIaMEHTAJIbHbIE TOJIOKEHUS U NPUHIMIIBI KBAHTOBOH MEXAaHUKU —
MIOHATUE COCTOSIHUM B KBAaHTOBOM TEOPHUH, JTWHAMHUYECKHE INEPEMEHHBIE, DBOJIOLMS BEKTOPOB
COCTOSIHUS CO BpeMEHeM, craioHapHoe ypaBHeHue lllpeaunrepa. Heo6xonumo Takke yCBOUTH
rei3eHOeproBekuii  (opmManu3M  KBAaHTOBOM  TEOPUH, OCHOBHBIE  JJIEMEHTHI  TEOPHH
IIPECTaBICHUMN.

N3yuenne oCHOBHOTO ypaBHEHHMsI, Kak (pyHIaMeHTa BCEl KBAaHTOBON MEXaHUKH, JOJKHO
IPUBECTH K OCBOGHMIO IIHMPOKOTO Kijacca 3a/1ad O JBM)KEHUHM CBOOOJHBIX YAacTHUI] U YacCTHUIl B
CBSI3aHHBIX COCTOSIHUAX. Ha 3TOM OCHOBE OCBaMBAIOTCS JINHEWHBIM TaPMOHUYECKUI OCLUILIATOD,
TEOpHsI BOAOPOAONOJOOHBIX ATOMOB, TEOPHSI MOMEHTOB.

Cnenyer ocoboe BHHUMAaHHE YAEIUTh aHAIM3y YHUCTBIX M CMENIAHHBIX COCTOSHUU H
BBEJICHUIO IOHATHS MATPHUIBl IUIOTHOCTU. 3aBEPIICHHE PACCMOTPEHHS HEPENATUBUCTCKON
KBAaHTOBOM MEXaHUKU IIeJIeCO00pa3HO MPOBOAUTH AaHAJIM30M MPHUOIMKEHHBIX METOJI0B
kBaHTOBOM Teopun: BKb - mnpuGnumxeHus, cTanMoOHapHOM W HECTALMOHAPHON Teopuu
BO3MYIIEHUS, BAPUALIMOHHOTO METO/IA.

OcBoeHue Kypca JJOKHO COMPOBOXKIATHCS COJIEPKATEIbHBIMU (PM3NUECKUMH IPUMEPaMH,
MOSICHSIIOIIIMMHU O0IIETEOPETHYECKHE MOJI0KEHUS M IPUBHUBAIOIINE HEOOXOIUMbIE MTPAKTHUECKHE
HaBBIKH, YMEHHE CBOOOIHO BJIa/IETh METOJIaMH KBAaHTOBOW MEXaHHUKH.



6.1. CamocTosiTesibHAsA padoTa 00y4alOIMXCsl N0 AUCHUILIMHE (MOTYJII0)

Nem/m | Pa3nen (Tema) 3ananue Yacel MeTtoauueckue ®opma
AUCHUTLTAHBI PpeKOMeHIalNHU 110 KOHTPOJIsI
BBINOJHEHUIO 3a/1aHUA
1 B xauecTBe nuTepaTypHBIX
HMCTOYHHUKOB
[Tpeamet u MPEANOYTUTETbHEE
METO[I O630p ucrnonp3oBath [1,6] w3 .
. 1 . |YcTHBII onpoc
KBAHTOBOM JINTEPATYPbI CIUCKAa JOTOJHUTEIBHOU
MEXaHUKH. muteparypsl U [1,2,4] u3
CIIMCKa OCHOBHOU
JUTEPATYPBHL.
2 B xauecTBe MTepaTypHbIX
HCTOYHHUKOB
dusnueckue pPEeANOYTUTEIbHEE
OCHOBEI O630p ucronp3oBate [1,6] w3 .
. 1 . [YcTHBII onpoc
KBaHTOBOM JUTEPATYPHI CIIMCKAa  JOTIOJHUTEIBHOM
MEXaHUKH. autepatypsl u [1,2,4] u3
CIIHCKa OCHOBHOM
JUTEPaTypBH.
3 B kauecTBe nmuTepaTypHBIX
HMCTOYHHUKOB
MPEAMOYTUTETbHEE
Pemienue |
YpaBHeHue ucronp3oBath [1,6] w3 [[lucbMeHHBIH
WHIUBUAYaJIbH 4 N
[lIpenunrepa. . CIIMCKAa JIOTIOJHUTEIIBHOW [0TPOC
BIX 3aJaHUI
mareparypel U [1,2,4] u3
CITMCKa OCHOBHOM
JUTEPATYPBHI.
4 B xauecTBe nMTepaTypHBIX
HCTOYHHUKOB
CobcTBeHHbIE MIPEeNNOYTUTEIbHEE
Pemenne o
GyHKINH 1 ucronb3oBatk [1,6] w3 [[IuchbMeHHBII
WHIUBUYAIbH 4 o
COOCTBEHHBIE . CIIUCKa JIOTIOJTHUTENBHOU [0MpPOC
bIX 3aJaHUI
3HA4YCHUS mareparypsl U [1,2,4] u3
CIIMCKa OCHOBHOM
JUTEPaTYPHI.
5 B xauecTBe nutepaTypHbIX
HMCTOYHUKOB
DJIEMEHTHI NpPEeANOYTUTEbHEE
Pemenue o
TEOpUHU ucronb3oBatb [1,6] w3 [[IucemeHHbII
. | ”HAUBUAYATbH 4 o
npencTaBieHud | 3a A CIIUCKa JOTOJIHUTEIHHOM [0IpoC
autepatypsl U [1,2,4] u3
CIIMCKa OCHOBHOM
JUTEPATYPHI.
6 JuckpeTHbie O630p B kauecTBe nuTepaTypHbIX [[TrchbMEHHBIH
COOCTBEHHBIE TUTEPaTYPHI, 4 HWCTOYHUKOB OTpOC;
3HAYCHUS. pereHue MIPEITOYTHTEIbHEES BricTyruienue ¢
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YpoBHH WHIUBUIYAITbH ucrons3oBatk [1,6] W3 [mpe3eHTarmen
SHEPIuH. BIX 3aJaHUI CIIUCKA JONOJIHUTEIbHOMI
muteparypsl U [1,2,4] u3
CIIMCKa OCHOBHOU
JUTEPATYPBHL.
B kauecTBe nMTEpATypHBIX
! [TpuOam>xeHHbI patyp
HCTOYHUKOB
€ METO/IbI
MpeANoYTUTEIbHEES
peLICHUA Pentenne Sammura
ucronp3oBate  [1,6] w3
CTallMOHAPHBIX | WHAWBHyaTbH 4 . [MIPaKTUYECKOTO
. CIIMCKAa JONOJHUTEIbHOU
u BIX 3aJaHUI pacuera
muteparypsl U [1,2,4] u3
HECTalOHApH .
CIIMCKa OCHOBHOM
BIX 3a/1a4.
JUTEPATYPBL.
8 B xauecTBe nuTepaTypHbIX
HCTOYHHUKOB
pEeANOYTUTEIbHEE
ITonyknaccuue | Pemenne =
ucronb3oBath [1,6] w3 [[lucbMeHHBIH
CKasi Teopusi WHIUBUAYaIbH 4 o
. . CIUCKAa JIOTIOJHUTEIBHOU [0MpPOC
U3IIy4CHHI. bIX 3aJaHUI
mareparypsl U [1,2,4] u3
CITMCKa OCHOBHOM
JUTEPATYPBHI.
9 B xauecTBe nMTepaTypHBIX
HMCTOYHUKOB
JIEMEHTHI MMPpEATIOUYTUTCIIBHEC I TucbMEHHBIN
o Pemntenne .
KBaHTOBOM ucnons3oBats [1,6] w3 jonpoc;
WHJIUBUIYAIbH 4 o
TEOPUHU BIX 320aHHH crucka JonojHuTenbHOU [KoHTponbHas
paccestHus. mureparypsl u [1,2,4] u3 [pabora
CIIMCKa OCHOBHOM
JUTEPATYPBL.
10 B xauecTBe nutepaTypHbIX
MCTOYHHUKOB
OcHOBBI O630p NpPEeANOYTUTEbHEE
JIUTEPaTypBhl. .
PENATUBUCTCKO ucnonszoBath [1,6] U3 [[IucbMeHHBI
o N Pemenue 4 N
1 KBAaHTOBOM CIIMCKAa JOMOJHUTEIBHOU [ONpPOC
WHJIMBUTYQJIbH ey
MEXaHUKH. . UTEepaTypel U u
exa bIX 3aJaHUU fTepatyp [1,24] f’
CIHCKa OCHOBHOM
JUTEPATYPHI.
11 B xauecTBe nMTepaTypHBIX
HWCTOYHUKOB
OcHOBBI
. MPEeANOYTUTETbHEES
KBaHTOBOU Pemntenue 7
ucronb3oBate [1,6] w3 [[IuchbMeHHBII
MEXaHUKH WHIMBUIYaTHH 4 o
. CIIUCKAa JIOTIOJTHUTEIBHON [0IPOC
MHOTHX bIX 3aJaHUI
mareparypel U [1,2,4] u3
YacTHII. .
CIIMCKa OCHOBHOM
JUTEPATYPBHI.
12 JBuxeHue Pemenne B xauectBe nutepaTypHbIX [[IrchMeHHBII
AJIEKTPOHA B WHIUBUAYaAIbH 4 HWCTOYHUKOB OTpOC;
MEPUOJINYECKO | BIX 3aJaHUM MpeANOYTUTETbHEES KonTponbsHas
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M IIOJIC.

ucnons3oBars [1,6] w3
CIIMCKAa JOIOJHUTEILHOMI
muteparypsl U [1,2,4] u3
CIucKa OCHOBHOM
JUTEPATYPBHL.

paborta
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Bropuunoe
KBaHTOBaHUE
JIEKTPOMAarHuT
HOTO I1OJISL.

Pemenue
WHJIMBUIyaJIbH
BbIX 3aJaHUu

B xauecTBe MTepaTypHBIX
HCTOYHUKOB
MIPENNOYTUTEIbHEE
ucronp3oBate  [1,6] w3
CIHUCKa JOMOJIHUTEIHHOU
muteparypsl U [1,2,4] u3
CIIUCKa OCHOBHOI1
JUTEPaTyPH.

[TricbMeHHEBIN
onpoc

6.2. TeMmaTuka v 3aJaHUA 1JI51 NPAKTUYECKUX 3aHATHI

JIOIIYCKa K K3aMEHY:
— Hannuune nosHOro KOHCIEKTA JIEKIUI
— Cpava Bcex KOHTPOJIBHBIX paboT (2 MIT) C MOJOKHUTEIBHBIM PE3YIBTaTOM
Hwuwxe npuBeneHsl npuMepHble IJIaHbl NMPAKTUYECKUX 3aHATUN. 3ajadd JaroTcCsl MO CIUCKY
IPUBEACHHOMY B (DOHJIE OLIEHOUHBIX CPE/ICTB IaHHOMN JAUCLUIINHE.
Huxe npuBeneHsl npuMepHbI€ IUIAHBI CEMUHAPCKUX 3aHATHH.

®opMOIt OTUYETHOCTH IO JAHHOMW JUCITUIUIMHE SIBJIsIETCs 9K3aMeH. HeoOxomuMmele ycnoBus

Cemunap 1. Tema: Ousznueckre 0CHOBaHUS KBaHTOBOM MexaHHUKH. Perrenue 3amaya Ne 1-6.
Cemunap 2. Tema: MaremaTnueckuii anmapar KBaHTOBOH MexaHuUKH. CoOCTBEHHBIC
byHKIIMM 1 cOOCTBEHHbIE 3HaueHus. Pemenue 3agau Ne 7-17.

Cemunap 3. Tema: Ypasuenue lllpenunrepa. JIuckpeTHbIe COOCTBCHHBIC 3HAUCHUS. Y POBHU
sHepruu. Pemienue 3amau Ne 17-25.

Cemunap 4. Tema: HexoTopsie TOYHO pelraemble 3a7a4d B KBAHTOBOM MexaHUKe. PemeHue

3amay Ne 26-31.

Cemunap 5. Tema: HexoTopbie TOUHO pelraemble 3aja4l B KBAaHTOBOM MexaHuke. Pemienue
3amay Ne 32-35.

Cemunap 6. Tema: HexoTopsie TOYHO peniacMble 3aa4d B KBAHTOBOM MexaHUKe. Pemenue
3amau Ne 36-39.

Cemunap 7. Tema: CranuonapHas Teopust Bo3myiueHuil. Pemenue 3amnaa Ne 40-41.
Cemunap 8. Tema: KantoBas Teopust paccesHus. Perenue 3amgaun Ne 42.

Cemunap 9. Tema: [Tonyknaccuyeckas Teopust n3nydenus. Pemenue 3agaum Ne 43.

Cemunap 10. Tema: J[BmkeHHe 2JIEKTPOHA B TIEPHOIUYECKOM TIoNie. Pacder 30HHOTO criekTpa
sHepruu B mozienu Kponura-l1ennu.

7. IlepeyeHb OCHOBHOI M I0NOJTHUTEJIbHOM JIUTEPATYPbl, HEOOXOAMMOM 1JIS

OCBOCHUS TUCUMILJIMHBI (MOIYJIs1)
a) OCHOBHAA
1. Jlannay JI. 1. Teoperuueckas pusmka : Yued. mocodbue ans cTyi. ¢u3. crel. yH-TOB:

B 10 7. T. 3. KBanToBas mexanuka. Hepensruuctckas Teopus / [lox pen. JI. I1. Ilutaeckoro. -
5-e u31., crep. - M. : DUSMATIIUT, 2002. - 808 c. (10 3k3.)



2. brnoxunnes [I. 1. OcHOBBI KBaHTOBOW MEXaHWUKH : [yde0. mocobue i CTYIEHTOB
BY30B] : momymeHo M-Bom BbIctl. u cpefl. cnerl. oopazoBanust CCCP. - U3a. 5-e, mepepad. - M. :
Hayxka, 1976. - 664 c. (39 3k3.)

3. COopHHK 3a7a4 MO0 TeopeTUuecKor ¢u3uke : [yued. mocodue mist ¢u3. CHell. BBICII.
yue0. 3aBeenuii]. - U3a. 2-e, nepepad. u gorm. - M. : Beici. mkoina, 1984. - 319 c. (10 3k3.)

4, JlaBeimoB A. C. KBanToBass MexaHuka : [y4e0. mocodue ajis yH-TOB] : JOMymeHo M-
BOM BBICHI H cpe. crell. oopasoBanusi PCOCP. - U3a. 2-e, uctp. u gon. - M. : Hayka, 1973. -
703 c. (14 7k3.)

0) 10MIOJHUTEIbHAS

1. bapanoBckuii B. M. KBaHTOBasi MexaHWKa U KBaHTOBas XUMHUS : [y4eb. mocodue as
CTy.. BbINIL. y4eO. 3aBeaeHuii] . - M. : Akanemust, 2008. - 384 c. (22 3k3.)

2. CasenneB, 1.B. Kypc obmieit ¢pusuku / 1.B. Casenses ; nox pex. JI.JI. EnkoBckoro. -
Uzn. 3-e, mom., mepepad. - Mocksa : Hayka, 1970. - T. 3. Onruka, atomHast gusuka, pusuka
aTOMHOTO si[pa M 3JeMEHTapHbIX YacTull. - 527 c. : wi. ; To xe [DnekTpoHHBIN pecypc]. -
URL: http://biblioclub.ru/index.php?page=book&id=483316 (11.11.2018).

3. CepoBa @. I'. COopHuK 3amau 1o TeopeTuueckor ¢(usmke : KBaHTOBas MexaHUKa,
cTaTucTHYeCcKas ¢usmka : [y4ed. mocobue I el WH-TOB 1O (U3. CIeIl.| : JOMyIIeHo M-BoM
npocsenienust CCCP. - M. : [IpocBemienue, 1979. - 192 ¢. (16 3x3.)

4. ®morre 3. 3agaun 1Mo KBaHTOBOM MexaHuke = Practical Quantum Mechanics 1. T. 1/
niep. ¢ anri. b. A. JIsicoBa ; mog pen. A. A. Cokonosa. - M. : Mup, 1974. - 341 c. (9 3k3.)

5. @mrorre 3. 3amaun Mo KBaHTOBOM MexaHuke = Practical Quantum Mechanics I1. T. 2 /
nep. ¢ auri. b. A. JIeicoBa ; mox pen. A. A. CokoinoBa. - M. : Mup, 1974. - 315 c. (9 9k3.)

6. Kapnos, H.B. Hauanpupie r1naBel kBaHToBoW Mmexanuku / H.B. Kapnos,
H.A. Kupuuenko. - MockBa : ®usmariaut, 2006. - 360 c. - ISBN 5-9221-0538-8 ; To xe
[D5eKTpOHHBIH pecypcl]. -
URL.: http://biblioclub.ru/index.php?page=book&id=68397 (11.11.2018).

8. Ilepeyennb pecypcoB HHGPOPMAITMOHHO-TEJIEKOMMYHHKAIIMOHHOM CeTH
«I/IHTepHeT», HGOﬁXOI[I/IMbIX OJIsd OCBOCHHUSA JUCHHUIIJINHBI

1. Cucrema qucTaHuMOHHOTO 00y4eHust yuuepcurera MOODLE
http://sdo.ksu.edu.ru/kypcel/kBaHTOBas TEOpHs
2. YHuBepcurterckasi oudauoreka ONLINE

Camocrostensubiii mouck: http://biblioclub.ru/index.php?page=main_ub

2a: I'my3man C. A.KBaHTOBasl 9BOJIIOIUS JKU3HU: MYTEIICCTBUE 32 JIUHUIO TOPHU30HTA
Canxrt-Ilerepoypr. Uznarens: Anereiis, 2014, 312 c.
http://biblioclub.ru/index.php?page=book&id=233004&sr=1

26: Benpunckwuii P. B. KBantoBas mexanuka: yaeOnuk M3ngarensctBo KOxHOTO
denepanbHoro yuusepcutera, 200906nem (ctp): 384
http://biblioclub.ru/index.php?page=book_view&book id=240937
3. DJieMeHTbI 00JILIION HAYKH:

4a: xBanToBas Mexanuka http://elementy.ru/trefil/20?context=20442

46: ypaBuenue Llpeaunrepa http://elementy.ru/trefil/21

4B: mpuHIMN JononHUTeNnbpHOCTH http://elementy.ru/trefil/28

4r: oubnmoreka http://elementy.ru/lib

4n: Buneoreka http://elementy.ru/video

4. Caiit YuedoHo-MeToauveckoro Cosera no puszuke Y4eOHO-MeTOANYECKOT0 00beTUHEHMSI
10 KJIACCHYECKOMY YHUBEPCHUTETCKOMY 00pPa30BaAHMIO

http://foroff.phys.msu.su/phys/

5. XKypuan «¥Ycnexu ¢puzngeckux Hayk» http://ufn.ru/ru/mouck
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http://biblioclub.ru/index.php?page=book&id=483316
http://biblioclub.ru/index.php?page=book&id=68397
http://sdo.ksu.edu.ru/
http://biblioclub.ru/index.php?page=main_ub
http://biblioclub.ru/index.php?page=book&id=233004&sr=1
http://biblioclub.ru/index.php?page=book&id=233004&sr=1
http://biblioclub.ru/index.php?page=book&id=240937
http://biblioclub.ru/index.php?page=book_view&book_id=240937
http://elementy.ru/trefil/20?context=20442
http://elementy.ru/trefil/21
http://elementy.ru/trefil/28
http://elementy.ru/lib
http://elementy.ru/video
http://foroff.phys.msu.su/phys/
http://ufn.ru/ru/

6. Poccmiickuii KBaHTOBBIN 1eHTP http://www.rgc.ru/

9. Onucanue MaTepUaJIbLHO-TEXHUYECKOI 0a3bl, HEOOXOAMMO s

OCYIECTBJICHUA 06p330B3TeJILHOI‘O nmpomecca nmo ImCuuIJinae
Aynuropus JJ JeKIMi:
Kopnyc E, Ne 209, komuuectBOo mnocafgodyHblx MecT — 30, MyIbTUMEAMMHBIN KOMIUIEKC,
BKJIIOYAIOIINI SKpaH, HOYyTOYK U MMPOEKTOP.
AyauTopus VISl NPAKTHYECKUX 3aHATHIA:
Kopriyc E, Ne 212, konmu4ecTBO OCaI0UHBIX MECT — 24.
AyIUTOPHMH JISI CAMOCTOATEILHOM padoThI:
UuranbHblil 3a1 koprnyca «E», KOIMYECTBO MOCAAOYHBIX MecT — 22, 9 koMmmbroTepoB (6 1uis
yuTaTeNen, 3 11 COTPpYAHUKOB); 1 cKaHep.
Uuranesbiii 3an koprnyca «bl», xonmuuectBo mocagouHbslx MecT — 200. 3 xommbrorepa JUis
coTpynHukoB; 1 mpunrep; 1 konup/mpunrep; 1 mpoektop; 2 skpaHa Juisl IpoekTopa; 1 Bopota
«AntuBop»; 1 WIFI-Ttouka nocryna. Jlunenzunonnoe I10: AUBC MapkSQL.
Komnerorepnsiii knacc, xopnyc "E", ayn.227, konudecTBO mocaaouHblx MecT — 16, Biok
cucremubiii KM Office T3-4170, monutop Philips. Jlunensuonnoe I10: Windows 8.1 Pro
noroop Ne 50155/51P4393 ot 12.12.2014 ¢ OOO Codr-naiiu IIpoextsr, MathCAD Education
noroop Ne 208/13 ot 10.06.2013 ¢ OO0 KOuUTANBEGaCOdT.
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