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Mporpammy aoncuunnuHbl paspaboTan(a)(n) goueHT, K.H. banbekos 3.U. Kadenpa TeopeTnyeckoit
domsnkn OTaenenHne comsnkn , 1Edward.Baibekov@kpfu.ru ; npodpeccop, a.H. (npodeccop) MankuH
B.3. Kagpenpa Teopetunyeckon conamkmn OtoeneHne gomsnkn , Boris.Malkin@kpfu.ru

1. LLlenu ocBoeHUs AMCLUUMIUHDI

Llenamn ocsoeHums ancumnnuHdbl "KBaHToBas Teopus” SBnatoTCS:

n3y4yeHne OCHOBHbIX METOOOB ONMNcCaHnsA 3BONMKOUNN N CTALUMOHAPHbIX COCTOSIHUIA CUCTEM
MUKpo4acTu,

3HaHMe OCHOB MaremMaTn4yeckoro annapara KBaHTOBOW TeEOpUU;

oBNageHne oCHoBaMu TEOPUN 3NMEKTPOHHOIO CTPOEHMS aTOMOB, MONEKYN U KOHAEHCUPOBAHHbIX Cpea,
HeobXxoaAMMbIMU ONs fanbHerwero nyvyeHns 6asoBbix AMCUMNANH (pr3mka CnnowHbIX cpen b8,
KBaHTOBas pagnodguaunka b14) n gucumnnmH no BbI6Opy (OCHOB M METOA0B ONTUYECKOW N MArHUTHOM
CMNEKTPOCKOMNUU 1 COBPEMEHHbIX cpencTs uHgopmatnku OB 2, 1B5, [1B10).

2. MecTO oMcUMNUHBI B CTPYKType OCHOBHOM 06pa3oBaTtefibHOM NPOrpammbl BbICLLETO
npocpeccuoHanbHoro o6pasoBaHus

JaHHas yyebHas oucumnnnHa BkodeHa B pasnen "b3.6.4 MNpodeccnoHanbHbIl
obpasoBaTtenbHol nporpammbl 011800.62 Paonodumamka n oTHocuTcst K 6a30oBoi
(obwenpogpeccroHanbHom) Yactu. OcBanBaeTcs Ha 3 Kypce, 6 cemecTp.

OucumnnnHa "KBaHTOBas Teopms” BXOOWT B 4MCNO 6a30BbIX KYPCOB TEOPEeTUYecKom omamnkm (b4),
COCTaBNSALWMX OCHOBY COBPEMEHHOIO (PU3NYECKOro MMPOBO33peHuns. L1151 0CBOEHUS ANCUUNANHDI
obyyarowmecs [ONXKHbl BNaaeTb annapatoM AnddepeHUnanbHoro U MHTErpanbHOro UCHMCNEHNS,
MeToLaMu peweHns angpgepeHLumanbHbIX ypaBHEHUI (B TOM Y1CNE, B YACTHLIX NPOU3BOAHbIX), 3HATb
OCHOBbl TEOPUY BEPOSATHOCTEN, BNadeTb MeTo4aMM KNacCU4eCKom aHanMTnyeCcKon MexaHuku,
BnageTb JlarpaHxesbiM U [[@aMUNIbTOHOBbLIM oOpMann3mMamum.

OcBoeHune KBaHTOBOI Teopumn He0bX0aAMMO ANs Nocneayowero ndydeHns CtatmcTnyeckon ouanku,
TBEPLOTENbHON SNEKTPOHMKK, KBAHTOBOW paanotonsnkm

OCHOBHOW

3. KomneteHuuu obyyarowerocs, hopMmpyemble B pe3ynbTtate 0CBOEHUS OUCLUM/INHDI
/mopynsi

B pes3ynbTarte 0CBOEHUSA OUCLUMINHBI POPMUPYIOTCS crneaylowme KOMNeTeHUNn:

PacwucpoBka
Lincpp komneteHumu npuobpeTaeMon KOMNeTEeHLUN
OK 4 CMOCOOHOCTb KPUTUYECKU NEPEOCMBICTMBATD HAKOMNEHHbIN
(0blweKynbTypHbIe OMbIT, NU3MEHSTb NPU HE0HX0AMMOCTM NPOCOUIb CBOE
KOMMNeTeHuunm) npodpeccnoHanbHOM OeATeNbHOCTH;
OK-1 - - y
n
QOusymeTypse  [ST00eGueets X TG nuchuenof u orvor
KOMNeTeHLmm) y Py ’
OK-10 CNOCOBOHOCTb CaMOCTOATENbHO NpMobpeTaTb HOBblE 3HAHWS,
(0bLweKynbTypHbIE NCNONb3ys COBPEMEHHbIE 0Opa3oBaTebHbIE U
KOMNeTeHLmMm) NHCPOPMALNOHHBIE TEXHONOMUN;
cnocobHocTb cobupatb, 0606wWwaTbh U MHTEPNPETUPOBaTh C
OK-11 MCNONMb30BaAHNEM COBPEMEHHbIX MHADOPMALIMOHHbBIX TEXHONOT A
(0blweKyNnbTypHbIE nHdopMauuio, HeobxoanMyo ANt POPMUPOBAHUS CYXOEHWIA
KOMMNeTeHL M) MO COOTBETCTBYIOWMM CreumanbHbiM, HAy4YHbIM, COLMASTbHbBIM U
3Tu4eckum npobnemaw;
OK-12 .
(OBILEKyNbTYPHbIE CMOCOBHOCTb K NPaBUIbHOMY UCMOIb30BaHUIO 0bLEeHay4YHON ©
KOMNETEHLIN) cneumanbHOW TePMUHONOTNN;
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PacwmdobpoBka
Lincpp komnereHumu npuobpeTaemMon KOMNeTeHL U
OK'S 6 6 - -
(OBILEKyNbTYPHbIE NOCOBHOCTL K NOCTaHOBKE Lienu 1 Bblbopy nyTeit eé
KOMNETEHLIN) LOCTUXEHUS, HACTONYMBOCTb B AOCTUXEHUN LENN;
(OBILEKYNIbTYPHBIE CI'IOCO6HOCTb paboTaTb CaMOCTOSTENbHO 1 B KONNEKTMBE,
KOMMETEHLM) CMOCOBHOCTb K KyNbType coumnanbHbIX OTHOWEHWNA;
OK-8 CnocobHOCTb K OBNaaeHnto 6a3oBbiMK 3HAHNSIMK B obnacTu
(0bLWeKyNbTypHbIE MaTemMaTukn N eCTECTBEHHbIX HayK, NX UCMONb30BaHNIO B
KOoMneTeHuunn) NpodecCUoHanbHON AEATENbHOCTH;
MK-1
n HOCTb UCMONb30BaTb Bble T TUYECKME 3HAHU
(rpoecoonamwe  0COEHCCTe enonesosars Gasosue reoperrecrue v
KOMMeTeHuunn) P P ’
k-2 CNocoHbHOCTb NPUMEHSITb Ha NpakTuke 6a3oBble
(MpocpeccnoHantHbie n O(peCCVIOHanprble HaBbIKW; ’
KOoMreTeHuun) P ’
MK-6 CMOCOBHOCTBIO K NPOCOECCUOHANbHOMY Pa3BUTUIO U
(MpocheccmonantHbie camopasBuUTUIO B o%nacwl aﬂMO®M3I/YKBI N 9NEKTPOHNKN
KOMNeTeHLmm) P P P '

B peaynbtate 0CBOEHUS ONCUMMNNHBI CTYAEHT:
1. QONXeEeH 3HaThb:
cnocobbl KBAHTOBO-MEXAHNYECKOr0 ONNCAHNS COCTOSIHUIA CON3NYECKUX CUCTEM;

2. IONXeH yMeTb:

pewatb ypaBHEHUA OBNXEHNA KBAHTOBOW MexaHWKN ONS BOIHOBbIX prHKLI,VII7I n onepartopos
Pr3nyecknx Benn4uH;

3. 0OMXEeH BnageTb:

HaBblKaMn PELeHNst NPOCTeNMX 3a4a4 O HAXOXAEHNN SHEPreTUYecKoro crekTpa v BOfHOBbIX
CPYHKLLIA MUKPOCUCTEM.

4. nONXeH OEeMOHCTPMPOBaTb CMNOCOOHOCTb M FTOTOBHOCTb:
K AanbHenweMmy oby4eHunto

4. CTpyKTypa u conepxaHve oUCLUUNAUHBLI/ Moayns
Obwas TpyaoemMKoCTb AMCLUMMNANHBI COCTaBNsieT 4 3a4eTHbIX(ble) eanHmu(bl) 108 yaca(os).
dopma NPOMEXYTOHHOro KOHTPONS AUCLMMINHBI: 9K3aMeH B 6 cemecTpe.

CyMmMapHOo no ancumnanHe MOXHO nony4ntb 100 6annos, n3 HMX Tekywas paboTa oueHnaetcs B 50
6anno., ntorosas coopma KoHTpons - B 50 6annos. MMHMManbHoe KONMYeCTBO ANS AOMycKa K 3a4eTy
28 6annos.

86 6annos 1 bonee - "oTANYHO" (OTN.);

71-85 6annos - "xopouwo" (xop.);

55-70 6annos - "ynoBneTBOpUTENBHO" (YAO0B.);

54 6anna n MeHee - "HeyIOBNETBOPUTENBHO" (Heyn.).

4.1 CTpyKTypa u cogepxaHue ayauTopHon paboTbl Mo aucuunIMHe/ Mogynio
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TemaTtuyeckun nnaH ANCUMUNINHbI/MOAYNSA

Bupabl n yachbl
ay,aMTOpHOM paboThbl,
Paspen UX TPYy[0eMKOCTb
N OucumnnuHbl/ CemecTp c':ﬁgg:;'al (B yacax) TeKY("(')"':Tiﬁszb'
Moayns MpakTK-|abopa-
Nexkuum | yeckue | TOpHbIE
3aHATUA pa60Tb|
[MncbMeHHoe
y Tema 1. NocTtynaTbl KBAHTOBOW 6 1 5 5 0 |RomawHee
" [MexaHuku. 3ajaHve
lNncbmeHHoe
5 Tema 2. MaTpuyHas kBaHTOBas 6 > 5 > o |RomawHee
" [MexaHuka. 3anaHve
[McbMeHHoe
JoMallHee
3. [Tema 3. YpasHeHue LpeaunHrepa. 6 3 2 2 0 3anaHme
lNncbMeHHoe
Tema 4. CooTHOWeEHNS JoMmalluHee
4. . 6 4 2 2 0
HeonpeneneHHocTn [en3eHbepra. 3anaHve
KoHTponbHas
Tema 5. CnekTp NMHenHoro paboTta
5. |T@PMOHMHECKOr0 OCLUMNATOPA. 6 5 5 5 0 [MucbMeHHoe
" [KoHTpOonbHas pabota €1 no Temam JomallHee
1-4 3agaHvne
MNucbmeHHoe
6 Tema 6. KBaHTOBaHMe MOMeHTa 6 6 5 5 o |BomawHee
" [MMnynbca. 3ajaHve
Tema 7. 3apaya oByx ten B KM. [McbMeHHoe
v CnekTp 1 BOMHOBbIE (OYHKLMM 6 v 5 5 o |BomawHee
" |CBSA3@HHbIX COCTOSIHMI 3N1eKTPOHA B 3ajaHve
aTome Bogopona.
MNucbmeHHoe
8 Tema 8. Teopus cTaumoHapHbIX 6 8 5 5 o |BomawHee
" |BO3MYLLEHWIA. 3apaHune
[McbMeHHoe
9 Tema 9. HectaumnoHapHas teopus 6 9 5 5 0 |RomawHee
" |BO3MYLLEHUIA. 3ajaHuve
KoHTponbHas
T
Tema 10. YpaBHeHve Oupaka. pabora
10.|KoHTponbHas paboTta €2 no temam 6 10 2 2 0 lucbmMeHHoe
5.9 JomalluHee
' 3ajaHve
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Buabl n yachbl
ay,aMTOpHOM paboThbl,
Pasgen MX TPYA,0EeMKOCTb
N OucumnnuHbl/ CemecTp c':;':ﬁ?:al (B yacax) TeK‘:('#:%ﬁ‘;'pr'
Monyns MNpaktu-|Na6opa-
Nekuun| yeckue TOPHbIe
3aHATUA pa601'b|
[MucbMeHHoe
11 Tema 11. MoMeHT nmnynbca 6 11 5 5 o |BomawHee
"penaTMBUCTKOM YacTuULbl. 3ajaHve
[MucbMeHHoe
12, Tema 12. QnMH—op6MTaanoe 6 12 5 0 o [|Romawhee
B3aMMOLENCTBME. 3anaHve
MNucbmeHHoe
Tema 13. MarHUTHbIA MOMEHT JomalluHee
13. 9NeKTpoHa. 6 13 2 0 0 3ajaHve
[MucbMeHHoe
Tema 14. Bd cuctemsl JomaliHee
14. TOXAECTBEHHbIX YacTul,. 6 14 2 0 0 3ajaHve
MNMncbmMeHHoe
15 Tema 15. MeToq LeHTpanbHOro nons 6 15 5 5 o |BomawHee
‘|B TEOPMM aTOMOB. 3ajaHve
[MucbMeHHoe
16. Tema 16. KBaHTOBaHME 6 16 5 0 o |RomawHee
9NEeKTPOMarHUTHOro Nons 3ajaHve
lNMncbmMeHHoe
17. Tema 17. OnekTpunyeckoe 6 17 5 5 o |BomawHee
ONMNONbHOE MU3NyYeHNE. 3ajaHve
[MucbMeHHoe
Tema 18. Teopus CTONKHOBEHWIA. JomallHee
18 MeTton BopHa. dazoBas Teopus 6 18 5 5 o [3@RaHve
‘lpaccesHus. KoHTponbHas pabota KoHTponbHas
€3 no temam 11-18 paboTa
Tema . IToroBas goopma KOHTpOns 6 0 0 0 Ok3ameH
Ntoro 36 28 0

4.2 CopepxaHvue JUCLUMNUHDBI
Tema 1. NocTynatbl KBAaHTOBOM MEeXaHUKMW.
JNleKLMoHHoe 3aHsiTne (2 4yaca(oB)):

MocTynatbl kBaHTOBOW MexaHukn (KM). BonHoBas doyHkums (BP) n eé ceoirctea. MNpuHumn
cynepno3uumn. B® HenpepbiBHOro cnektpa. Onepartopbl omanyecknx BenmynH. Habnogaemole
domnanyeckne BennymnHbl n nx onmcaHue 8 KM

npakTnyeckoe 3aHsitne (2 4aca(os)):

PernctpaunoHHbin Homep 675717
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CobcTBEHHbIE PYHKLIMM KOMMYTUPYOWMX onepaTtopoB. Onepartop koopavHaTtbl. Onepartop
nmnynbca. Onepartop MamunbToHa. 3agaym No Teme n3 KHur [1,2,3] 3 cnmucka OCHOBHOW
nuteparypsbl (CM. n. 7.1)

Tema 2. MaTpuyHasi KBAHTOBas MexaHuKa.

JNeKLMoHHoe 3aHsiTne (2 4yaca(oB)):

MatpuuHas KM. MNpeobpasosaHue B n onepatopos B KM. Teopusi npeactaBneHuia.
npakTnyeckoe 3aHsitne (2 4aca(os)):

Martpuua nnoTHOCTU. YUCTbIe U CMeLaHHble COCTOSIHMSA. 3agadm no teme m3 kHur [1,2,3] n3 cnucka
OCHOBHOW nuTepaTtypsbl (CM. n. 7.1)

Tewma 3. YpaBHeHue LlipeauHrepa.
neKuMnoHHoe 3aHsiThe (2 yaca(os)):

YpasHeHve WpeaunHrepa. Ckopoctn nameHeHuns usundecknx sennydmH B KM. Teopembl SpeHdecTa.
CraumnoHapHble COCTOSIHMS.

npakTudeckoe 3aHsitne (2 yaca(os)):

YacTmua B 0ZAHOMEPHOW 6eCKOHEYHO rnyboko noTeHUmanbHom sme. MNMoTeHumanbHbin 6apbep,
KO3ddoMLMEHTbI MPOXOXAEHNSA N OTpaxXeHns. 3afnadm no teme us KHur [1,2,3] na cnvcka OCHOBHOW
nutepartypsbl (CM. n. 7.1)

Tema 4. CooTHOLLUEHUs1 HeonpepeneHHocTu MenseHbepra.

JIeKLMOHHOe 3aHsiTne (2 4yaca(oB)):

MnoTHOCTb NoToKa BeposiTHOCTU. COOTHOWEHUS HeonpeaeneHHocTu MeliseHbepra.
npaktnyeckoe 3aHsitne (2 4aca(os)):

MpencTaenenue MeliseHbepra. 3agaym no teme n3 kHUr [1,2,3] n3 cnmucka 0OCHOBHOW nutepaTypbl
(eM. n. 7.1)

Tema 5. CnekTp NMHEMHOro rapMoHn4Yeckoro ocumnnsatropa. KoHtponbHas pa6borta €1 no
Temam 1-4

JNleKLLMOHHOe 3aHsiTue (2 4aca(os)):

CnekTp NMHENHOro rapMOHNYECKOro ocumnnsaTopa. BonHoBble hyHKUUM NMHEAHOrO
rapMOHMYeCKOro ocumnnsTopa. PeweHne 3anayv o IMHEAHOM OCUMNNATOPE MAaTPUYHBIM METOLOM.

npakTnyeckoe 3aHsitne (2 4aca(os)):

KoHTponbHas pabota no temam 1-4 (npumepbl 3aaad CM. B M. 6).
Tema 6. KBaHTOBaHMe MOMeHTa UMnNynbca.

JNeKLMOHHOe 3aHsiTue (2 4yaca(oB)):

KBaHTOBaHMe MOMeEHTa nMnynbca. CobcTBeHHbIE pyHKUMM onepaTopos ﬂpOGKLl,I/IVI MOMeHTa
mnMmnynbca n Keagpara MOMeHTa nMnynbca.

npaKkTudeckoe 3aHsitne (2 yaca(os)):

MaTpuyHoe npeacTasneHne oneparopa MOMeHTa umnynbca. 3agaym no teme U3 kHur [1,2,3] n3
crmcka OCHOBHOW nuTepartypsl (CM. n. 7.1)

Tema 7. 3apaua aByx Ten B KM. CnekTp 1 BONHOBbIe (PYHKL MU CBA3aHHbIX COCTOSIHUN
3NeKTpoHa B aTOMe Boaopo.aa.

JNleKLMoHHoe 3aHsiTne (2 4aca(oB)):

3apava oByx 1en B KM. CnekTp v BONHOBbIE (OYHKLIMWN CBS3aHHbIX COCTOSIHWIA 3NIEeKTPOHA B aTOMe
BOLOpOAA.

npaktnyeckoe 3aHsitne (2 4aca(os)):

BeposiTHOCTV 3HAYEeHUIA PU3NYECKMX HabntoaaeMbix B OCHOBHOM 1 BO3OYXXAEHHOM COCTOSIHUSIX
aToma Bogopoga. 3agayu no teme ua kHur [1,2,3] n3 cnucka OCHOBHOM nutepartypsbl (CM. n. 7.1)

Tema 8. Teopus cTaumoHapHbIX BO3MYLLLeHUMA.
NeKUuMoHHoe 3aHsiThe (2 yaca(os)):

KETPOHHBH
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BapwuaunoHHbii Metoq B KM. Teopus ctaumoHapHbix BO3MyweHun. Cnyyain HEBbIPOXAEHHOrO
cnekTpa. Teopus BO3MYLEHNA B ClyYae BbIPOXOEHHOro crnektpa. KBasuknaccnyeckoe
npnbnuxexune. MNMonyyeHne ycnoeuii kBaHToBaHUs bopa.

npakTnyeckoe 3aHsitne (2 4aca(os)):

SdbpekT WTapka ona atoma sBogopoa. 3agayv no Teme na kHur [1,2,3] M3 cnncka oCHOBHOW
nuteparypsbl (CM. n. 7.1)

Tema 9. HecTtaunMoHapHas Teopusi BO3MYLLLeHUN.
JNeKLMoHHoe 3aHsiTne (2 4yaca(oB)):

HecTtaunoHapHas Teopusi BO3MyLeHU. [lepexoabl B HEMPEPbIBHOM criekTpe. Teopus ecteCTBEHHOMN
WWPWUHbBI TIMHUN.

npakTnyeckoe 3aHsitne (2 4aca(os)):

[Mepuoamyeckune n BHe3arnHble BO3MyLWEHUS. 3aaaqn no teme ua kHur [1,2,3] n3 cnucka OCHOBHOM
nuteparypsbl (C™. n. 7.1)

Tema 10. YpaBHeHue Odupaka. KoHTponbHas paboTta €2 no remam 5-9.
NeKuMnoHHoe 3aHsiThe (2 yaca(os)):

YpaBHeHune Oupaka. PeweHne ypasHeHus Oupaka ons cBob6o4HOM YacTuLbI.
npaKkTudeckoe 3aHsitne (2 yaca(os)):

KoHTponbHas no temam 5-9 (npumepbl 3agay cM. B . 6).

Tema 11. MomeHT nmnynbca pensiTUBUCTKON YacTULLbI.

JNIeKLMOHHOe 3aHsiTne (2 4yaca(os)):

MoMeHT umnynbca pensaTMBncTkom Yyactuubl. CnmH. CnnHopsI.
npaktnyeckoe 3aHsitne (2 4aca(os)):

Martpuubl MNaynu. 3agadm no teme s KHUr [1,2,3] n3 cnmcka OCHOBHOW nutepatypsbl (M. n. 7.1)
Tema 12. CnuH-opbutanbHoe B3aumonencTeme.

JNleKLLMOHHOe 3aHsiTue (2 4aca(os)):

CnuH-opbutanbHoe B3anMoOencTBume.

Tema 13. MarHUTHbIN MOMEHT 3/1IEKTPOHA.

JNIeKLMOHHOe 3aHsiTue (2 4aca(oB)):

MarHuTHbIi MOMEHT 3/1eKTPOHa.

Tema 14. B® cucteMbl TOXOECTBEHHbIX YaCTULL.

JNeKuMoHHoe 3aHsiTne (2 4yaca(os)):

B® cucTtembl TOXOECTBEHHbIX YacTuy,. [1pencrasneHne BTOPUYHOrO KBaHTOBaHUS. BO30HbI.
depmuroHbl. ObpalieHne BpemeHn B KM. BoipoxaeHne Kpamepca.

Tema 15. MeTon, LeHTpaNbHOro NONs B TeOpMN aTOMOB.
neKuMnoHHoe 3aHsiTne (2 yaca(os)):

MeTton ueHTpanbHOro nons B Teopum atomos. CeA3b Paccena-CayHaepca. ToHkas CTpykTypa
cnekTpos. Metoa XapTtpu-doka B Teopum aToMOB. XnuMmnyeckas ceasb. Monekyna sogopoaa.

npakTudeckoe 3aHsitne (2 yaca(os)):

PacueTt TepmMOB KOHMUrypaunin HeSKBUBANEHTHbBIX 9NEKTPOHOB. 3aaa4v no teme u3 kHur [1,2,3] na
crmcka OCHOBHOW nuTepartypsl (CM. n. 7.1)

Tema 16. KBaHTOBaHUe 3NeKTPOMarHUTHOro nons
JIeKLMOHHOe 3aHsiTne (2 4aca(oB)):

KBaHTOBaHWe anekTpomMarHuTHoro nons. PelweHune ypasHeHwii Makcsenna, HopManbHble
KOOpAMHaThl, raMuibToHMaH. KeaHToBaHne. OnepaTopbl POXAEHNS U YHUYTOXEHUS DOTOHOB.

Tema 17. dnekTpuyeckoe AUMNONbHOE U3NydYeHue.

JNeKuMoHHoe 3aHsiTne (2 4yaca(os)):

MornoweHne n nsnyvyeHne OTOHOB aTOMaMn, COOTHOWEHNS DNHWTERHA.
npakTnyeckoe 3aHsitne (2 4aca(os)):

KETPOHHBH
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MankuH B.3.

OneKTpmnyeckoe oUnonbHoe nanyyeHre. 3agadm no teme ms KHur [1,2,3] n3 cnmcka 0OCHOBHOM

nuteparypsl (c™m. n. 7.1

)

Tema 18. Teopus ctronkHoBeHun. Meton BopHa. Pa3oBas Teopua paccesHnsA. KOHTponbHas
paborta €3 no temam 11-18

JNeKLMoHHoe 3aHsiTne (2 4yaca(oB)):

Teopwus ctonkHoeeHuin. Meton bopHa. dPasosas Teopus paccesHus.
npakTnyeckoe 3aHsitne (2 4aca(os)):

KoHTponbHasa no temam 11-18 (mpumepbl 3a8ady cM. B 1. 6).

4.3 CTpyKTypa 1 copgepXxaHue caMOCTOSITe/IbHOM paboTbl AUCUUMINHBI (MOLYNISA)

Hene- Buabl Tpyno- Kg’;%’g:' 9
N Paspen Ce- ns CaMOCTOATENbHOWN eMKOCTb CaMOCTO-
OUCLUMINHDBI MecTp| ceme paborbl (B ATeNbHOM
cTpa CTYAEeHTOB yacax) paGoTbI
Tema 1.
MocTtynarthbl Aomaul-
1. KBaH'I)'/OBOVI 6 1 |noarotoBka OOMAalIHEro 3anaHus 2 Hee
MEeXaHUKN. safiaHune
noaroToBka gomallHero 3agaHums
Tema 2.
Mall-
MatpuryHas Aoma
2. 6 2 2 [|Hee
KBaHTOBAvA 3afaHue
MexaHuKa.
noaroToBka gomMallHero 3agaHus
Tema 3. Jomall-
3. |YpaBHeHne 6 3 2 |Hee
WpennHrepa. 3agaHwue
PervcTpauunoHHblii Homep 675717 SAEKTPOHHBIH
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Hepe- Bunpl Tpyno- Kg’;%‘g:' g
N Paspen Ce- | nsa CaMOCTOSsITe/IbHOM eMKOCTb| o
ANCUUNNNUHDI MecCTp| ceme pa601'b| (B ATenbHOM
cTpa CTYAeHTOB yacax) pa6oTLl
NOAroTOBKa AOMALLHEro 3agaHuns
Tema 4.
Malw-
4 CooTHowWweHns 6 4 5 ﬁgea
" [HeonpeneneHHOCTH sananme
eii3eHbepra.
NOAroTOBKa OOMAalLHEro 3agaHuns
aomaltu-
2 |Hee
3apjaHve
Tema 5. CnekTtp
NVUHENHOTO
rapMOHUYECKOro
5. locumnngaropa. 6 5
KoHTponbHas NOAroTOBKA K KOHTPONbHON paboTe
pabota €1 no
Temam 1-4
KOHTPO/b;
2 |Hag
paboTta
PervcTpauunoHHblii Homep 675717 SAEKTPOHHBIH
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N Pasnen Ce- ns CaMoCTOATENbHOMN eMKOCTb| o
ANCUUNNNUHDI MecCTp| ceme pa601'b| (B ATenbHOM
cTpa CTYAeHTOB yacax) pa6oTLl
NOAroToBKa gomMalwHero 3agaHus
Tema 6.
6 KBaHTOBaHue 6 6 5 ﬂgglam
" [MOMeHTa
nmnynbca. safiaHne
NoAroToBka gomalHero 3agaHus
Tema 7. 3apavya
nsyx Ten B KM.
CnexTtp u
BONHOBbIE Jomall-
7. |dpyHKUMK 6 7 2 |Hee
CBSA3AHHbIX 3apaHue
COCTOSHUI
9NeKTpoHa B
aTome BoJopoa.
NOAroToBka goMalwHero 3agaHus
Tema 8. Teopus Jomatu-
8. [cTaumoHapHbIX 6 8 4 |Hee
BO3MYLLEHWIA. 3apjaHve
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Hepe- Bunpl Tpyno- Kg’;%‘g:' g
N Paspen Ce- | nsa CaMOCTOSsITe/IbHOM eMKOCTb| o
ANCUunniinHbl MecCTp| ceme pa601'b| (B ATenbHOM
cTpa CTYeHTOB yacax) pa6oTLl
NoAroToBKa AOMALUHEro 3afaHus
Tema 9.
MaLu-
9 HecTauvoHapHas 6 9 5 ﬁgea
" [Teopwus
BO3MYLLEHUIA. sanaHne
MOAroToBKa AOMALUHEro 3anaHus
Jomalu-
2 |Hee
3anaHue
Tema 10.
YpaBHeHne
Hupaka.
10. KoHTponbHas 6 10 a6
pabota €2 no NOAroToBKa K KOHTPONbHOM paboTte
Temam 5-9.
KOHTPO/b;
2 |Hasd
paboTta
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Hepe- Bunpl Tpyno- Kg’;%‘g:' g
N Paspen Ce- | nsa CaMOCTOSsITe/IbHOM eMKOCTb| o
ANCUUNNNUHDI MecCTp| ceme pa601'b| (B ATenbHOM
cTpa CTYAeHTOB yacax) pa6oTLl
NOAroToBKa gomMalwHero 3agaHus
Tema 11. MomeHT nomal-
11 [MMnynbca 6 | 11 2 |Hee
‘penaTuBmncTkom sananme
YyacTuubl.
NoAroToBka gomalHero 3agaHus
Tema 12. Jomall-
12.|CnnH-opbutanbHog 6 12 2 |Hee
B3aumopencTsume. 3apaHue
NOAroToBKa goMalwHero 3agaHus
Tema 13.
13 MarHuTHbIA 6 13 5 ﬂg:am-
[MoMeHT 3apaHue
9NeKTpoHa.
NoAroToBka gomalHero 3agaHus
Tema 14. B® nomal-
14 |CVICTEMDI 6 | 14 2 |Hee
ITOXAECTBEHHbIX sanaHmne
4yacTuul.
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N Paspen Ce- ns CaMOCTOSITe/IbHOWN eMKoCTb| .. OF::T o
AVNCLUMN/INHDI mMecTp| ceme paborbl (B ATenbHOM
cTpa CTYAEHTOB yacax) paboTbI
nogoroToBka gomMaliHero sagaHums
Tema 15. Meton nomaL-
15 LUEeHTpanbHOro 6 15 2 Hee
‘lmong B Teopun
aToMoB 3agaHne
noaroToBka gomaliHero 3agaHums
Tema 16.
16 KeaHTOBaHMe 6 16 5 ﬂ(e)glam-
) 9NeKTpoOMarHnTHoOrp 3afaHue
nonsa
nogoroToBka gomMaliHero 3agaHums
Tema 17.
AnekTpnyeckoe Aomaul-
17. 6 17 2 Hee
annonbHoe 3anaHne
n3ny4eHve.
PervcTpauunoHHblii Homep 675717 SAEKTPOHHBIH
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Hepe- Bunpl Tpyno- Kg’;%‘g:' g
N Paspen Ce- | nsa CaMOCTOSsITe/IbHOM eMKOCTb| o
ANCUunniinHbl MecCTp| ceme pa601'b| (B ATenbHOM
cTpa CTYAeHTOB yacax) pa6oTLl
NoAroToBKa AOMALUHEro 3afaHus
Jnomaiu-
2 |Hee
3anaHue
Tema 18. Teopus
CTONKHOBEHUIA.
Meton BopHa.
18 daszoBasg Teopus 6 18 -
‘lpaccesHms. MOAroTOBKa K KOHTPONbHOM paboTte
KoHTponbHas
paboTa €3 no
Temam 11-18
KOHTPO/b;
2 |Has
paboTa
Ntoro 44

5. Obpa3oBartenbHble TEXHONOMMU, BKIOYAA MHTEPaKTUBHbIE hOpPMbl 0OyUYEeHUS
Kypc nekuum n npaktmyeckme 3aHatus B rpynnax, cogepxatmx oo 25 cTyneHToB

6. OLeHOUHble CPeACcTBa AJisl TEKYLLLEro KOHTPONS yCneBaeMOCTH, MPOMEeXYTOUYHOM
aTTecTauum No UToram OCBOEHUS OUCLUNNIMHDBI M yYyeOHo-MeTooMUYeckoe obecneyeHune
CaMOCTOsITe/IbHOW paboThl CTYAEHTOB

Tewma 1. NocTynarbl KBAHTOBOW ME@XaHUKMW.
LoMallHee 3ajaHne , NPUMEpPHbIE BONPOCHI:

KommyTaTtopbl onepatopos. 3aaaym no teme us kHur [1,2,3] n3 cnvucka 0CHOBHOM nutepatypbl (CM. .
7.1)

Tema 2. MaTpuyHaa KBaHTOBasi MEXaHUKa.
JoMallHee 3agaHue , NpuMepHbie BOMPOChHI:

MmnynbcHoe npeactasneHne. Matpuua nnoTHOCTM B SHEPreTM4eckoM npeacrasneHnn. 3anadum no
Teme 13 kHur [1,2,3] M3 cnmncka oCcHOBHOW nuTepartypsbl (CM. M. 7.1)

Tewma 3. YpaBHeHue LLipeauHrepa.

foMalluHee 3afaHune , NpyMepHbIe BONPOCHI:

TyHHenbHbIN acphekT. 3anaydm no teme u3s KHur [1,2,3] n3 cnvcka OCHOBHOM nutepaTypbl (CM. n. 7.1)
Tema 4. CooTHOLLEeHUs1 HeonpeaeneHHocTn MNenseHbepra.

PerunctpaumnoHHbii Homep 675717 5AE
Il YHH
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oomatllHee 3aaaHue , NPUMepHbIE BOMPOCHI:

[MpencraeneHne B3anMonencTens. 3anaym no reme ns KHur [1,2,3] 3 cnmcka 0OCHOBHOW nuTepatypsl
(eM.n. 7.1)

Tema 5. CnekTp NMHENHOro rapMoHuyYeckoro ocuunnstopa. KoHtponbHasi pabora €1 no remam
1-4

JoMallHee 3aJaHune , NpuMepHble BOMpPOCHI:

3anayv no teme u3 kHur [1,2,3] M3 cnmcka OCHOBHOM nuTepaTypsbl (CM. n. 7.1)

KOHTponbHas paboTta , NpUMepPHbIE BOMPOCHI:

[MpuMepbl 3ana4y cM. HUXe B nyHKTe lNpoyee

Tema 6. KBaHTOBaHMe MOMeHTa UMnNynbca.

JoMallHee 3aaaHune , npuMepHble BOMpPOCHI:

CnoxeHve MOMEHTOB. 3afa4yvm no Teme U3 KHur [1,2,3] na cnucka OCHOBHOW nutepatypsbl (CM. 1. 7.1)

Tema 7. 3apayva nByx Ten B KM. CnekTp 1 BONHOBbIe PYHKL UM CBSA3aHHbIX COCTOSIHUN
aneKkTpoHa B aToMe Boaopoaa.

noMallHee 3afaHue , NpUMeEpPHbIe BOMPOCHI:

HenpepblBHbIA CNEKTP COCTOSIHUIA SNEKTPOHA B aTOMe Bogopoaa. 3agadun no reme ms kHur [1,2,3] n3
crmcka OCHOBHOW nuTepartypsl (CM. n. 7.1)

Tema 8. Teopusi cTaLMOHaPHbIX BO3MYLLLEHUMA.
LoMallHee 3afaHne , NpUMepHbIe BOMPOCHI:

CekynsipHoe ypaBHeHne. Meton Putua. Meton nuHeliHbIx KoMOHaumii. 3agayqm no teMe U3 KHUr
[1,2,3] n3 crnncka OCHOBHOW nutepaTypsbl (CM. . 7.1)

Tema 9. HectaumoHapHasi Teopusi BO3MYLLLEHUN.
LOoMallHee 3afaHne , NPUMepPHbIE BONPOCHI:

Anmnabatnyeckue Bo3myLieHns. 3aaaym no teme ua kHur [1,2,3] M3 cnucka OCHOBHO nnTepaTypbl
(em.n.7.1)

Tema 10. YpaBHeHue Oupaka. KoHTponbHas paborta €2 no remam 5-9.
LoMallHee 3ajaHve , NPUMEpPHbIE BONPOCHI:

Anrebpa matpuy Oupaka. 3agaym no Teme 3 KHur [1,2,3] n3 cnmcka OCHOBHOW nutepatypbl (CM. .
7.1)

KOHTponbHas paboTta , NpUMepPHbIE BONPOCHI:

[MpuMepbl 3ana4y cM. HUXe B nyHKTe [Npoyee

Tema 11. MomeHT mMnynbca pensiTUBUCTKOWN YacTULLbI.
JoMallHee 3afaHune , npuMepHble BOMpPOCHI:

CaoiicTBa onepatopos crnvHa. 3agayn no teme ua kHur [1,2,3] n3 cnmcka OCHOBHOWM nutepatypbl (CM.
n.7.1)

Tema 12. CnuH-opbutanbHOe B3aumonencTeme.
JoMalwHee 3afaHune , NpUMepHble BOMpPOCHI:

MaTpuyHble 9NEMEHTbI raMUIbTOHMAHA CNNH-0POUTaNbHOro B3anMOOENCTBNS. 3a4a4m Mo TEMe 13
KHur [1,2,3] 3 cnncka ocHOBHOWM nuTepartypsbl (CM. n. 7.1)

Tema 13. MarHUTHbIN MOMEHT 3N1€KTPOHA.
JoMallHee 3aaaHune , npuMepHble BONpPOCHI:

BaanMmogencTeme anekTpoHa ¢ MarHMTHbIM nonem. 3agaym no teme na kHur [1,2,3] n3 cnmcka
OCHOBHOW nuTepaTypsbl (CM. . 7.1)

Tema 14. BD cucteMmbl TOXOeCTBEHHbIX YacTul,.
JoMalwHee 3aaaHune , NpuMepHble BOMpPOCHI:

Onepatopbl PU3NYECKNX BENMYNH B NPEACTABNEHNN BTOPUYHOIO KBAHTOBaHUS. 3a4a4m nNo Teme n3
KHur [1,2,3] 3 cnucka ocHOBHOW nuTepatypsbl (CM. n. 7.1)

Tema 15. MeTon LeHTpanbHOro nonsi B TeOpmMu aToOMOB.
JoMallHee 3afaHune , NpuMepHble BOMpPOCHI:

PerncrpaumnoHHblii Homep 675717 DAEKTPOHHEH
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PacueTt TepmMOB KOHGMrypaunii 9KBMBaNEHTHbIX 9NEKTPOHOB. 3adayn no Teme n3 kHur [1,2,3] 13
cnmcka OCHOBHOM nutepartypsbl (CM. n. 7.1)

Tema 16. KBaHTOBaHMe 3N1€KTPOMarHMTHOro Nons
LoMallHee 3afaHne , TPUMEpPHbIE BOMPOCHI:

KannbpoBoyHas nHBapuaHTHOCTb. 3ada4m no tTeme n3 kHur [1,2,3] n3 cnucka oOCHOBHOI nuTepaTypbl
(cm.n. 7.1)

Tema 17. dnekTpnyeckoe OAUMNONbHOE U3NydYyeHune.
JoMallHee 3aJaHune , NpuMepHble BOMpPOCHI:

CnoOHTaHHbIe anekTpuyeckmne ounosnbHbie nepexoabl. BblHyXOEeHHblIe SnekTpuyeckme OUnonbHble
nepexopl. 3agadyun no Teme u3s KHur [1,2,3] 3 cnnucka 0OCHOBHOM nuTepatypbl (CM. n. 7.1)

Tema 18. Teopusa cronkHoBeHU. MeTton BopHa. Da3oBas Teopusi paccesHusi. KOHTponbHas
paborta €3 no temam 11-18

JOoMallHee 3aaHune , npnuMepHblie BOMNPOChHI:

dopmyna Pesepopaa. 3agaym no reme ua kHur [1,2,3] n3 cnmcka 0OCHOBHOWM nuteparypbl (CM. M.
7.1)

KOHTponbHas paboTta , NpUMeEpPHbIE BONPOCHI:
[MpunmMepbl 3a0a4y cM. Huxe B nyHkTe [Npoyee
Ntoroeasi cpopma KoHTpONs

9K3aMeH (B 6 cemecTpe)

[MprMepHbIe BONPOCHI K UTOrOBOW (POPME KOHTPONS
PernameHT 6annbHO-pERTUHIOBO CUCTEMDI:
KoHTponbHas pabota €1 - 15 6annos
KoHTponbHas pabota €2 - 20 6annos
KoHTponbHas pabota €3 - 15 6annos

Ok3ameH - 50 6annos

MpuMepHble 3a8a4n Anst KOHTPONbHbIX PaboT.

1. Bblymncnutb KomMmyTartop [pz,lz*2], roe |1z - onepaTtop npoekun MOMeHTa uMnynbca, u pz -
KOMMNOHEHTbI MMMyNbCa YacTuLbl B 0eKapTOBON CMCTEME KOOPAMHAT.

2. Haintn 3HaveHve goyHkumm F(x)=exp(ia*px)*(x-2)"2 npn x=1 (px - oneparop npoekumnn nMmrnynosca
Ha OCb X).

3. HanTtn cpenHee 3Ha4eHe KMHETUYECKON aHeprum snekTpoHa B aToMe Bo40OpOoLa B OCHOBHOM
COCTOSIHUN.

4. Onepatop MamMmnbTOHa YacTuLbl CO CnMHOM S=1/2 paseH H=a*Sx+b*Sy, BonHoBas yHKLMS
yactuubl paBHa (A; B). C kakoln BEpOSITHOCTbIO YacTMLa HaxoONUTCs B OCHOBHOM COCTOSIHUN?

5. Hantun pacnpeneneHue BeposTHOCTEN O/151 KOMMOHEHT UMMyfbca YacTuLbl, ecnv eé BonHoBas
doyHKLMA paBHa A*exp(-a*(x"2+y"2)-ib*z).

6. Hantu pacnpeneneHne BepoaTHOCTEN A1 KOMMOHEHT UMMynbca IMHEMHOr0 rapMOHUYECKOro
ocumnnaTopa ¢ Macco m 1 4yactoTon W B OCHOBHOM COCTOSIHUM.

7. HainTn pacnpeneneHne BepOSTHOCTEN A1 KOMMOHEHT UMMy/bca MMHEAHOrO rapMOHNYECKOrO
OCUMNNIATOPA C MacCo M 1 HYaCTOTON W B MEPBOM BO30Y>XXIEHHOM COCTOSIHUM.

8. Haitn sHepruo COCTOSHNIA C HyNEBbIM MOMEHTOM MMMYbca AN YacTuLbl C MACCon M, ecnu
NoTeHUManbHas aHeprus YacTuubl paBHa HyNto BHYTPU cdbepbl C paanycom a n 6beckoHevyHo bonbluas
BHE 3TOW cdoepbl.

9. Haiitn BeposiTHOCTb NpebbiBaHWSA 3NeKTPOoHa B KNAcCUYeCcKn 3anpeLeHHon obnactu (1.e. B
obnacTu, B KOTOPOIA ero NonHas sHeprusi MeHblle NoTeHUManbHOW 3HEePrumn) B OCHOBHOM COCTOSIHUN
aToma sogopona.

10. HainTn ypoBHM 3HEpPrum 1 BONHOBbIE (PYHKLIMM YaCTULLbl C MOMEHTOM MMNynbea =1, ecnu
raMmunbTOHMaH YacTtuubl paseH H=b*Iz"2+b*(Ix"2-ly"2),
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roe anb - nocTosHHbIE.

11. HailiTn cpeaHee 3HaYeHMe NoTeHUManbHoM SHeprn a3nekTpoHa B aToMe BO0pPOAa B OCHOBHOM
COCTOSIHUW.

12. Haintn KkoathpuumMeHT oTpaxXeHns YacTuLbl C MacCoil m OT NOTEeHUMaNbHON AMbl (MOTEHUManbHas
SHEpPruns YacTuubl NPy OBMXEHUN BOONb OCK X paBHa Hy/to Be3ae, KpoMe obnacTtn O<x<a, rae oHa
pasHa -U, U>0).

13. BonHoBas doyHKkUMS YacTuubl ¢ maccon M pasHa Cexp(-r/p). HainTn cpenHee 3Ha4eHue
KMHETMYECKOWN SHEeprnum 4acTuubl.

14. MMoTeHumanbHas aHeprusa YactTuubl ¢ Maccor m pasHa V(x)=a|x|. OueHnTb aHeprmto OCHOBHOIO
COCTOSIHWS, NCNOMb3YS COOTHOLWEHWE HEONPEeaENeHHOCTH.

15. [[aMUnbTOHMAH YacTuLbl B 31EKTPOMArHMTHOM none ¢ noteHuuanamu A(r,t), phi(r,t) paseH
H=(p-eA/c)"2/2m+e*phi. HainTn oneparop yckopeHus 4acTuLbl.
BUJNTETbI K 9K3AMEHY

1. Teopusa paccesHus. Meton bopHa.

Mpencrasnerwne eli3eHbepra.

2. [MnoTHOCTb NOTOKA BEPOSATHOCTH.

BblHyXAeHHblE anekTpuyeckne OUnonbHbIE NEPEXOLbI.

3. Monekyna sogopona.

TeopeMbl OpeHgoecTa.

4. Ycnosusa kBaHToBaHWS bopa.

CraumoHapHble COCTOSIHUS

5. YpOBHM aHEprum nMHENHOro rapMoHMYECKoro ocumnnaTopa
CobcTBEHHbIe hyHKUMM onepaTopos Iz, 12

6. Teopnst eCTeCTBEHHOW WNPUHbI IMHWA

KBaHTOBaHME 9N1EKTPOMArHUTHOrO NONSA. SHEPrns U UMMNYNbC POTOHOB
7. Teopus cTauMOHapHbIX BO3MYLEHWNA. BbIpoXAeHHbIR ypOBEHb aHEPrm
CeoricTBa onepaTtopos PU3NYECKUX BENNYNH

8. BTopunyHoe kBaHTOBaHMe. PepMnNOHbI

CooTHoweHnsa HeonpeneneHHocTen [en3eHbepra

9. Teopus HecTaUMOHAPHbIX BO3MYLLEHWIA

3agaya OByx Ten B KBAHTOBOW MexaHuke

10. MOMeHT KonunyecTBa ABUXEHUS PENITUBUCTCKOM YacTumubl. CnuH. CnnvHopsl.
Teopusa npencrasneHnn

11. CnoHTaHHbIE aNeKTpuYeckme AMnonbHble Nnepexonbl

KBaHTOBaHMEe MOMEHTa KONM4yecTsa ABUXEHMUS

12. CnnH-opbuTanbHOe B3aMMOAENCTBME

Onepartop umnynbca

13. YpaBHeHue lNaynu. MarHnTHbIn MOMEHT 311eKTpOoHa

HeTHOCTb COCTOSIHUI YacTULbl B LLIEHTPasibHOM none

14. Onepatop obpauieHuns BpemeHu. Teopema Kpamepca

PeweHwne ypaBHeHus dupaka ons cBoboaHOM YacTuupl

15. InCKpeTHbI 3HepreTMYecKuin CnekTp aroma sogopona

YpasHeHve Oupaka

16. BTopuyHoe kBaHTOBaHME. BO30HbI

MatpuyHoe npencTasneHne onepaTopoB KOMMNOHEHT MOMEHTa MMy bca
17. BonHoBble (PYHKUUN CUCTEMbI TOXAECTBEHHbIX YacTuL,

KBaHTOBbIE NEepexobl B HEMPEPbIBHOM CMEKTpe
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18. Teopns camocornacoBaHHOro Nons B atomMax

Onepatopbl CKOPOCTEN N3MEHEHNS CDU3NYECKMX BENNYNH

19. das3oBas Teopus paccesHus

TyHHenuposaHve

20.0nepatopbl CKOPOCTEN N3MEHEHNS (PU3NYECKUX BENYMH

BapvaunoHHbIn MeTon B KBAHTOBOW MeXaHuKe

21. Teopus cTaunoHapHbIX BO3MYLLEHUIA. HEBLIPOXAEHHbIV YPOBEHb SHEPTUn
CnoxeHne MOMEHTOB.

22. Teopus cTaunoHapHbIX BO3MYLLEHUIA. BbIpOXAEHHbIN YPOBEHb SHEPrUn
Ob6MeHHOoe B3anMoaencTene

7.1. OcHoBHas nuTeparypa:

1. Koyenaes b.W. KeaHToBas teopus: koHcnekT nekunin / B. U. Koyenaes; KasaH. dpenep. yH-T, IH-T
ousnku, Kag teopet. pusmku.-[2-e nsa., nepepad., non. un ncnp.].-KasaHb: [KazaHckuii
yHusepcuteT], 2013.-222 c.

2. NaebinoB A.C. KBaHTOBasi MexaHuka: y4ebHoe nocobue. [OnekTpoHHbI pecypc] - CM6: BXB
Metepbypr, 2011. - 704 c. Pexum goctyna: - http://znanium.com/bookread.php?book=351130

3. duauka. BonHosas ontuka. KBaHToBasi nprvpoaa nanyyeHus. neMeHTbl aTOMHOW 1 S0epPHOA
ouankm: Yueb. noc. / C.U.KysHeuos, A.M.Jlngep - 3-e nsa., nepepab. n gon. - M.: By3os. y4eb.:
HUL MH®PA-M, 2015 - 212 ¢.: 60x90 1/16.(n) ISBN 978-5-9558-0350-0, 500 k3.
http://znanium.com/bookread.php?book=438135

7.2. JlononHuTenbHasa nuteparypa:

1. Conosbes O.B. 3agayn no KBaHTOBOW MeXaHUKe: BONMHOBbIE (PYHKLUMM 1 onepaTopbl (y4.-MEeTOA.
nocobue). [OnekTpoHHbIn pecypc] - 2013. - KasaHb. - KIM®PY. Pexunm gocTyna:
http://kpfu.ru/docs/F1064181181/Zadachi_po_kvantovoi_mehanike.Volnovie_funkcii_i_operatori.pdf

2. bopucéHok C.B., KoHgpatbes A.C. KBaHTOBas ctatuctnyeckas mexaHuka. M.: duamatnur, 2011.
- 136 c. http://e.lanbook.com/view/book/2672/

7.3. UHTepHeT-pecypcChbl:

Lecture notes in Quantum Mechanics. D Cohen - arXiv:quant-ph/0605180
mMeToamyeckme matepuansl kadpenpbl Td - http://www.kpfu.ru/main_page?p_sub=8205
HoBas anekTpoHHas 6ubnuoteka - http://www.newlibrary.ru

Ob6pasoBatenbHblii NpoekT A.H. BapruHa - http://www.ph4s.ru/index.html

Cant kadpenpbl TeopeTuyeckon gouankm - http://www.kpfu.ru/main_page?p_sub=5721
9bC KHura®oHg - http://www.knigafund.ru

8. MarepumanbHo-TexHU4YecKoe obecrneyeHne oUCLUMIUHbBI(MOOYNS)

OcBoeHure gncumnnuHbl "KBaHToBas MexaHvuka" npegnonaraet UCnonb3oBaHue crneayouero
MaTepuanbHO-TEXHNYECKOro obecneyeHus:

PerncrpaumnoHHblii Homep 675717 DAEKTPOHHEH
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MynbTmMeouiiHasa ayomTopus, BMECTUMOCTbIO 6onee 60 yenosek. MynbTmeaninHas ayamtopums
COCTOUT N3 UHTErPUPOBAHHbBIX UHXEHEPHbIX CUCTEM C €ANHOWN CUCTEMON yNpaBneHns, OCHaWeHHas
COBPEMEHHBIMM CPeacTBamMy BOCMPOU3BEAEHNS 1 BU3yannaaumm nobo Bnaeo n ayamo
NHdpopMauunu, NOyYeHNs 1 nepenadn SNeKTPOHHbIX JOKYMEHTOB. TUnoBasi KOMMIeKTaums
MyNbTUMEANAHON ay AUTOPUN COCTOUT U3: MyNbTUMELMAHOrO NPoeKTopa, aBTOMaTN3NPOBaHHOIO
MPOEKLUMOHHOr0 9KpaHa, akyCTMYECKON CUCTEMbI, a TAaKXe MHTEPAKTMBHOWM TPpMBYHbI MpenonaBaTens,
BK/IIOYaloLWen Ta4y-CKPMH MOHUTOP C AMaroHanblo He MeHee 22 O10IMOB, NepCoHasbHbI KOMMbIOTEP
(Cc TexHnyecknmm xapaktepucTukamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb),
KOHpepeHL-MUKPOdOOH, 6ecnpoBoaHON MUKPOGOOH, BNOK ynpaBneHnst 06opynoBaHNEM, MHTEPAEChHI
noaknoyeHms: USB,audio, HDMI. HTepakTnBHas TpnbyHa npenonaBaTens sBnseTcs KNo4YeBbiM
9NEMEHTOM yNpaBneHns, 06 beANHAIOWMNM BCE YCTPONCTBA B €AMHYIO CUCTEMY, U CNYXUT
MONHOLEHHbIM paboynm MecToM npenoaasartens. Npenonasarenb MMeET BO3MOXHOCTb NIErKo
ynpaBenaTb BCE CUCTEMOW, HE OTXOAS OT TPUOYHbI, 4TO NO3BONSET NPOBOAMTL NEKLUK, NPaKTUYECcKne
3aHATUSA, Npe3eHTaumm, BebnHapbl, KOHEPEHLMN 1 Opyrie BUabl ayAMTOPHON Harpy3km
obyyarowmxcs B yooOHON 1 OOCTYNHOW ONs HUX POpMe C MPUMEHEHNEM COBPEMEHHbIX
NHTEPaKTUBHbBIX CpeacTB 0Oy4yeHns, B TOM YCNE C UCMOMIb30BaHMEM B NPOLIECCE 00yHeHMs BCex
KopnopaTusHbIX pecypcoB. MynbTumMeoninHas ayautopums Takxke oCHaleHa WupoKOnonoCHbIM
LLOCTYMNOM B CeTb MHTEPHET. KoMnbioTepHoe 060pynOBaHNEM MMEET COOTBETCTBYHOLLEE
NIMLLEH3NOHHOE NPOorpaMMHoe obecneyeHue.

YyebHo-MeToAn4eckas nutepartypa ans 4aHHOW ANCLMMNINHBI UIMEETCS B HAIMYUN B
3NEeKTPOHHO-6ubnMnoTeyHol cucteme " brubnuoPoccurka", 4OCTYN K KOTOPOW NpefoCTaBneH
ctyneHTtam. B 9BC " bubnunoPoccuka " npeacTaBneHbl KONNEKLUMN akTyanbHON Hay4HOR 1 y4ebHOM
nuTepaTtypbl N0 ryMaHMTapHbIM HayKaMm, BKoYalowme B cebs nybnmkaumm BeoyLmx pOCCUNRCKNX
N30atenbCTB ryMaHUTAPHOM NuTepaTypbl, 30aHMS HA aHIMIMIACKOM A3blke BeOyLNX aMepUKaHCKUX n
€BPOMNENCKMX N30aTeNnbCTB, a TakXe peakme 1 ManoTupaxHbie U3NaHNS POCCUNCKNX PEMMOHANbHBIX
By30B. 9bC "BubnmnoPoccurka" obecneunBaeT WMPOKMA 3aKOHHBIA [OCTYN K HEOOX0AMMbIM ANst
obpazoBaTe/ibHOro nNpoLecca M3naHsaM ¢ UCNONb30BAHNEM MHHOBALMOHHBIX TEXHONOMNIA 1
COOTBETCTBYET BCEM TPebOBaHNAM hefepanbHbIX rOCyapCTBEHHbIX 06pa3oBaTebHbIX CTaHAAPTOB
Bbiclero npodpeccuoHanbHoro obpasosarus (PrOC BIMO) HoBOro nokoneHus.

Y4yebHo-MeToanyeckas nutepatypa ons 4aHHOW OMCUMNIVHBI UMEETCS B HANNYUN B
9NEKTPOHHO-bmbnmoteyHor cnucteme "ZNANIUM.COM", noctyn K KOTOPOW NpenoCcTaBeH CTyAeHTaM.
9BC "ZNANIUM.COM" conepXuT Nnpon3seneHns KpynHENWNX POCCUNCKNX YYEHBIX, PYKOBOAUTENEN
rocyoapCTBEHHbIX OpPraHoB, NpenogasaTenen Beywmx By30B CTPaHbl, BbICOKOKBANMNAIULNPOBAHHbIX
crneunanncToB B pasnnyHbix cpepax brusHeca. PoHp 6ubnmnotekn CPOPMNPOBaH C y4ETOM BCEX
N3MEHeHNn 0bpa3oBaTenbHbIX CTAHOAPTOB U BKKOYAET y4ebHMKK, y4ebHble nocobus, YMK,
MOHOrpacdpuun, asTopedpepartbl, AuccepTaunmn, SHUUKNONeann, CnoBapu U CNPaBoOYHNKM,
3aKoHoOaTeNnbHO-HOPMAaTMBHbIE AOKYMEHTbI, CNeunanbHble Nepruoanyeckne n3naHns u usgaHus,
BbiMyckaeMble nagatenncrsamm By30B. B HacToswee Bpems O95C ZNANIUM.COM cooTteeTcTBYET
BCceM TpeboBaHNsM doefepanbHbiX rocyaapCTBEHHbIX 06pa3oBaTe/bHbIX CTaHAAPTOB BbICLIErO
npodbeccroHanbHoro obpazosanus (PrOC BIMO) HOBOro NoKoneHums.

YyebHo-MeToan4eckas nutepartypa ans 4aHHOW ONCLMMINHBI UIMEETCS B HAIMYUN B
3NEeKTPOHHO-6MbNMoTEeYHO cucteme Mapatennctea "MlaHb" , 4OCTYN K KOTOPOW NpenocTaB/eH
ctyneHTam. 9bC MN3patenbctia "flaHb" BKOYaET B cebs aNEKTPOHHbIE BEPCUMUN KHUT U3[aTeNbCTBA
"IlaHb" 1 opyrux Beaywmux n3natenbcTB y4ebHo nuTepaTtypbl, @ TakXXe 9NeKTPOHHbIE BepCUm
NepuoanyecKnx N3aaHnm no eCTeCTBEHHbIM, TEXHUYECKNM U r'yMaHUTapHbiM Haykam. ObC
N3patenbcTBa "/laHb" obecneunBaeT LOCTYN K HAy4YHOI, y4ebHON nnTepaType 1 Hay4HbIM
nepuoanyecknm n3gaHnam no MakCManbHOMY KONMMYECTBY NPOOUIbHbBIX HanpasneHui ¢
cobntoaeHneM BCeX aBTOPCKUX M CMEXHbIX NPaB.

Y4yebHble ayantopun 4ns NpoBeaeHNs NEKUMOHHBIX 1 MPaKTUYECKUX 3aHATUIA.
Mporpamma coctasneHa B cootBeTcTBumM ¢ TpeboBaHnsmm ®rOC BIMO n y4ebHbiM nnaHoM no

HanpasneHnto 011800.62 "Paanoduamka” n npodunto noarotoskn Pagnodpuanyeckme Metonpl no
obnactsm npumeHeHns (Pannogusnyeckme namMepeHus) .

PerncrpaumnoHHblii Homep 675717 DAEKTPOHHEH
Crpanunua 20 n3 21. il yLH,lf[;F EPCHTET

AHATTAMECKAR CrCTEMA KPY



Mporpamma omcumnnmHel "KeaHToBasi MexaHuka"; 011800.62 Paanodpuamka; aoueHT, K.H. bainbekos 3.U. , npodgeccop, A.H. (npodeccop)
MankuH B.3.

AsTop(bl):

MankuH B.3.

Baitbekos 3.U.

S 201 __r.
PeueH3eHT(bl):

Kouyenaes b.U.

S 201 __r.
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