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Mporpammy aucumnnuHbl paspabotan(a)(vn) ooueHT, K.H. bainbekos 3./. Kadenpa teopetmyeckon
domsukm OtaeneHme omsnkm , 1Edward.Baibekov@kpfu.ru ; npodgoeccop, a.H. (npodeccop) MankuH
B.3. Kagpenpa Teopetunyeckon couamkm OtoeneHne gomsnkun , Boris.Malkin@kpfu.ru

1. LLenn ocBoeHns AUCLUMNINHDI
Llenamn ocBoeHus ancumnnuHbl "KBaHToBas Teopus” SBNAIOTCS:

n3y4yeHne OCHOBHbIX METOLOB ONMMcaHnsa 3BonoUnnN N CTauMOHApPHbIX COCTOSIHUI CUCTEM
MUKpo4acTu,

3HaHMEe OCHOB MaTeMaTM4YecKoro annapara KBaHTOBON TEOPUN;

oBnageHne 0OCHOBaMy TEOPUN 3NEKTPOHHOMO CTPOEHMS aTOMOB, MOJIEKYN U KOHAEHCUPOBAHHbIX
cpean, HeobXoAMMbIMU ONs faNbHEWIWero n3y4yeHns 6a3oBbix AUCUMNANH (Pr3MKa CNNOWHbBIX CPes
B8, kBaHTOBas paanoduauka 614) n gucumnnnH no BolIbopy (OCHOB 1 METOLOB ONTUYECKONA 1
MarHMTHOWM CNEKTPOCKOMUN N COBPEMEHHbIX CpeacTB nHdopmaTtukm OB 2, [1BS, [1B10).

2. MecTo AMcUMNNUHBI B CTPYKTYype OCHOBHOM 06pa3oBaTtefibHOM NPOrpamMmmbl BbICLLETO
npocpeccuoHanbHoro o6pasoBaHus

JaHHas yyebHas oncumnnnHa BktodeHa B pasgen " 53.6.4 MpodeccmnoHanbHbIl
obpaszoBartenbHoit nporpamMmbl 011800.62 Paanodunanka n oTHocutcsa K 6a3oBoii
(obwenpodpeccmnoHanbHom) yactu. OcBamBaeTcs Ha 3 Kypce, 6 ceMecTp.

OvcumnnuHa "KBaHToBas Teopusi” BXOAMT B YACNO 6a30BbIX KYPCOB TEOPETUYECKON cpnamnkm (b4),
COCTaBNSALWMX OCHOBY COBPEMEHHOIO (PU3NYECKOro MMPOBO33peHus. L1151 0CBOEHUS OUCUUNANHDI
obyyatowmecs AOMKHbl BNaaeTb annapaToM AndgepeHUManbHOro U MHTErpanbHOro MCYUCIEHNS,
MeToLaMU peweHns angpdepeHumanbHbIX ypaBHEHUI (B TOM Y1CNE, B YACTHLIX NPOM3BOAHbIX), 3HATb
OCHOBbI TEOPUN BEPOSATHOCTEN, BNafeTb METO4AMU KNaCCUYECKON aHaNUTUYECKON MEXaHVKN,
BnageTb JlarpaHxesbiM U [[@aMUIbTOHOBbLIM oOpMann3mMamu.

OcBoeHve KBaHTOBOW Teopun HEOBX0AMMO Anst nocneayowero ndydeHns CTatucTnyeckon qomanku,
TBEPAOTENbHOW 3N1eKTPOHMKN, KBaHTOBOM paanocuamnkim

OCHOBHOW

3. KomneteHuuu obyyatroLlerocs, hopMmpyemble B pe3ynbTate 0CBOEHUS AUCLUMIUHDI
/mopynsi

B pesynbrate 0CBOEHNS AMCUMMIMHBI (OOPMUPYIOTCS Cneayowme KOMNeTEHLUN:

Pacwucposka
LLincpp komnereHumu npuobpeTaemMon KOMNeTeHL MU
oK 4 CMOCOBHOCTb KPUTUYECKMN MEPEOCMbICINBATD HAKOMNEHHbI
(0blWeKyNbTypHbIE OMbIT, U3MEHSITb NPU HEOHX0AMMOCTM NPOCOUIbL CBOE
KOMMNEeTeHL M) NPOodeCcCMoHanbHOM 0eATEeNbHOCTY;
OK-1 - - -
n HOCTb K FPaMOTHOW MNCbMEHHOI 1 YCTHOW
(0BuwiekynbTypHEle Eoﬁﬁogmigumm Hgla OCCKOOM FIBCbIKee' PHHYeTHo
KOMMeTeHuunn) y Py ’
OK-10 CNocoBHOCTb CaMOCTOATENbHO NPUobpeTaTbh HOBbIE 3HAHWS,
(0blWeKyNnbTypHbIE NCNonb3ysl COBPEMEHHbIE 06pa3oBaTesibHbIE U
KOMMNEeTeHL M) NHCOPMALMOHHBIE TEXHONOMUN;
cnocobHoCTb cobupatb, 0606wWwaTh U MHTEPNPETNPOBaTh C
OK-11 MCNONb30BaAHNEM COBPEMEHHbIX MHGOPMALIMOHHbBIX TEXHONOT A
(0bLeKyNbTypHbIE NHGopMauUuio, HeobxoanMyHo ANt POPMUPOBAHUS CYXOEHWIA
KOMNEeTEeHL M) MO COOTBETCTBYIOWMM CMELManbHbIM, HAy4YHbIM, COLNAsbHBIM 1
3TuYeckum npobnemawm;
OK'1 2 6 6 19}
(OBILEKyNbTYPHbIE CMOCOOHOCTb K MPaBUNIbHOMY MCMOMb30BAHMIO O6UIEHaYHO 1
KOMNETEHLIN) cneumanbHOM TePMUHONOTNN;
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PacwudpoBka
Lincpp komnereHuyu npuobpeTaeMor KoMneTeHLUU

OK'S 6 6 - -
(OBLLEKyNbTYPHBIE NOCOOHOCTb K MOCTaHOBKE Lien v BbiGopy nyTeil eé
KOMNETEHLIN) LOCTUXEHUS, HACTOMYMBOCTb B AOCTUXEHUN LIEeNK;
OK-6

cnocobHoCTb paboTaTtb CAMOCTOSITENbHO U B KONNEKTUBE,
(oBuiekynkTypHLie CMOCOBHOCTDL K Ky/bType counanbHbiX OTHOLWEHWIA;
KOMreTeHuunn) yneTyp ’
OK-8 CNocobHOCTb K OBNafeHnto 6a3oBbiMK 3HAHNSIMK B 0bnacTu
(0bLeKyNnbTypHbIE MaTemMaTuKn N eCTECTBEHHbIX HayK, UX NCMONb30BaHMIO B
KOMMeTEHLMN) NPOdECCMOHANBHOW OEeATENbHOCTY;
MnK-1

n HOCTb MCMONb30BaTb Bble T TUYecKne 3HaHMS

(poecanonansme [ e o samaar o o
KOMMeTeHuunn) P P ’
MK-2 CrMocOBHOCTb NPUMEHSITb Ha NpakTuke 6a3oBble
(npodhbeccmoHanbHble _
KOMMETERLMN) npogoeccmoHanbHble HaBbIKW;
[K-6 CMOCOBHOCTbIO K NPOMECCUOHANbHOMY PA3BUTUIO U
(MpocpeccmonantHbie camopasBuTUo B obnactu aﬂMOQDM3I/YKM N 3NEKTPOHUKN
KOMMEeTeHLMM) P P p :

B pesynbtate 0CBOEHUS ONCUMMAUHBI CTYAEHT:
1. DONXeH 3HaThb:
cnocobbl KBAHTOBO-MEXaHNYECKOro ONMCaHNs COCTOSAHUIA OM3NYECKMX CUCTEM;

2. DONTXEH yMeTb:

pewartb ypaBHEHNSA OBUNXEHUA KBAHTOBOW MEXaHKN ON1S BOMTHOBbIX (pyHKLI,I/II7I n onepatopos
pum3nyecknx BennymH;

3. DONXEH BnaneThb:

HaBblkaMu pelleHNs NPoCcTenWmnX 3a8a4 0 HAXOXAEHNM SHEPreTU4eCcKoro CnekTpa 1 BOTHOBbIX
OYHKLIMA MUKPOCUCTEM.

K QanbHenwemy oby4eHunto

4. CTpyKTypa u cogepxaHve AUCLUMNIUHbI/ Moayns
Obwas TpyooemMKoCTb AMCLUMNANHBI COCTaBNSET 4 3a4eTHbIX(ble) eanHmu(bl) 108 yaca(os).
dopma NPOMEXYTOYHOro KOHTPONS AUCLMMINHBI 9K3aMeH B 6 cemecTpe.

CyMMapHo no AMcumnanHe MoxHo nony4ntb 100 6anno., U3 HMX Tekylwas paboTta oueHmBaeTcs B 50
6anno., ntorosas popma KoHTpons - B 50 6annos. MnHMManbHoe KONMYeCTBO ANs JOMnycKa K 3a4eTy
28 6annos.

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

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

55-70 6annos - "ynoBnetBoputenbHO" (yaoo0B.);

54 6anna n MeHee - "HeynoBNeTBOPUTENbHO" (Heya.).

4.1 CTpyKTypa 1 comepXxaHue ayguTopHon paboTtbl No gucuunnmHe/ MOaynto
TemaTtnyeckun nnaH gucUUNIUHbI/MOAYNS
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Buabl n yachbl
Pasgen ayauTOpHOM paboThbl,
Hepens UX TPYAOEMKOCTb Tekywiume coopmbl
N 'D'":n%";lr;,lv;:"b'/ CeMecTPcemectpa (B yacax) KOHTpONsi
Nex ““I'IpaKmqecmeHaéopaToprle
u 3aHATUA paborbl
1 Tema 1. NoctynaTtbl 6 1 5 5 0 22;::1;5 ©
" [KBAHTOBOW MEXaHWUKW.
5 Tema 2. MaTpuyHas 6 5 5 5 0 g'aoig":ﬁ;;e
" |KBaHTOBas MexXaHuKka.
3 Tema 3. YpaBHeHue 6 3 5 5 0 g;);:;u;:e
" |WpenuHrepa.
Tema 4. COOTHOWEHMNS nomatHee
4. |HeonpeneneHHoCcTn 6 4 2 2 0 3ajaHve
eli3eHbepra.
Iﬁrgm%o?:emp KOHTpONbHas
paboTta
rapMOHNYEcKor
5. [rapMoHnteckoro 6 5 2 p) 0 noMawHee
ocuunngatopa. sanaHne
KoHTponbHas paboTta
€1 no temam 1-4
6 Tema 6. KBaHTOBaHMe 6 6 5 5 0 ggz::lmfe
" [MOMeHTa umnynbca.
Tema 7. 3apaya oByx
Ten B KM. Cnektp n
- |BONHOBbIE PYHKLNN 6 7 2 o 0 ESE:FL:JMH: ©
" |cBSI3aHHbIX COCTOSAHMI
9/1eKTPOHa B aTome
Bogopona.
Tema 8. Teopus nomauwHee
8. |[cTaunoHapHbIX 6 8 2 2 0 3agaHue
BO3MYLLEHWIA.
Tema 9. JomalHee
9. [HectauunoHnapHas 6 9 2 2 0 3apaHve
Teopus BO3MYLLEHWUIA.
Tema 10. YpaBHeHne ;gg;ggnwaﬂ
npaka. KoHTponbHas
10. a 6 10 2 2 0 nomauliHee
paboTa €2 no Temam 3ananme
5-9.
11. DENSTUBMCTKOM 6 11 2 2 0 3ajaHve
YyacTuubl.
Tema 12. nomalHee
12.|CnnH-opbuTanbHoe 6 12 2 0 0 3afaHvne
B3aMmoencTeme.
13 Tema 13. MarHuTHbIN 6 13 5 0 0 ggz:ﬁ;eee
‘IMOMEHT 3aneKTpoHa.
PerncrpaumnoHHblii Homep 63916 DAEKTPOHHEH
Bl VHHBEPCHTET
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Buabl v yachbl
Pasgen ayauTopHOM paboThbl,
Henens MX TPy A0EMKOCTb Tekywume copmbl
N ‘D'"Kn"(")v;l"m‘;"”b'/ Cemectp cemecTpal (B yacax) KOHTpOnsi
y Nek ImI'IpaKTW-lecm/leJ1a60pa1'op|-||>|e
u 3aHATUA pa60Tb|

Tema 14. Bd cucrtemsl noMallHee
14.|TOXX0EeCTBEHHDbIX 6 14 2 0 0 3apaHve

yactuu,.

Tema 15. Metogn nomatuiHee
15.|ueHTpanbHoOro nons B 6 15 2 2 0 3apaHve

Teopun atoOMOB.

Tema 16. KBaHTOBaHve nomailuHee
16.|anekTpoMarHMTHOro 6 16 2 0 0 3apaHve

nons

Tema 17. JoMallHee
17.[9nekTpnyeckoe 6 17 2 2 0 3ajaHve

ONNONbHOE N3NyYeHme.

Tema 18. Teopvm noMawHee

CTONKHOBeHUN. MeTonq

BopHa. dazosas sanahne
18. : 6 18 2 2 0 KOHTpOnbHas

Teopus paccesHus. 260712

KoHTponbHas pabota P

@3 no temam 11-18

Tema . Itorosas 6 0 0 0 9K3ameH

doopma KOHTpons

Ntoro 36 28 0

4.2 CopepxaHue oUCLUNMUHbI
Tema 1. Noctynatbl KBaHTOBOM MEeXaHUKMW.
JIeKLMOHHOe 3aHsiTne (2 4aca(oB)):

MocTynatbl kBaHTOBOW MexaHukn (KM). BonHoBas doyHkumns (BP) u eé ceoictea. NpuHumn
cynepno3uumn. Bd HenpepbiBHOro cnektpa. Onepatopbl omanyecknx BenmynH. Habniogaemole
domnanyeckne BennyunHbl n nx onmcaHme 8 KM

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

CobcTBEHHbIe (hyHKUMM KOMMYTUpPYtoWMxX onepatopoB. Onepartop koopanHaTtbl. Onepartop
nmnynsca. Onepartop MamunbToHa. 3agaym No Teme n3 kKHur [1,2,3] 13 cnmucka OCHOBHOM
nuteparypsbl (CM. n. 7.1)

Tema 2. MaTpuyHasa KBaHTOBasi MeXaHUKa.

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

MaTtpuyHas KM. MNMpeobpasosaHne B n onepatopos B KM. Teopusi npeactaBneHui.
npakTnyeckoe 3aHsitne (2 4aca(os)):

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

Tema 3. YpaBHeHue LpenuHrepa.
JIeKLMOHHOe 3aHsiTue (2 4aca(oB)):

YpasHeHuve WpeaunHrepa. CkopocTn naMeHeHuns puaundecknx sennydmH B KM. Teopembl SpeHdecTa.
CraumnoHapHble COCTOSHMS.

npaKkTudeckoe 3aHsitne (2 yaca(os)):

YacTtuua B 0oHOMepHOW 6eCKOHEYHO ryboKoi NnoTeHumanbHoi sime. NoTeHumanbHbIi 6apbep,
KO3 MLUMEHTBI MPOXOXAEHMS N OTPaXeHNs. 3afaaym no Teme u3s KHur [1,2,3] n3 cnmcka OCHOBHOW
nuteparypsbl (™. n. 7.1)

Tema 4. CooTHOLLUEHUs1 HeonpepeneHHocTu MenseHbepra.
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NeKUuMoHHoe 3aHsiThe (2 yaca(os)):
MnoTHOCTb NoToka BeposiTHOCTU. COOTHOWEHMS HeonpeaeneHHocTu [eiseHbepra.
npakTudeckoe 3aHsitne (2 yaca(os)):

MpenctaenenHne Nein3eHbepra. 3apgayn no Teme u3 kKHUr [1,2,3] U3 cnvcka OCHOBHOW NuTepatypbl
(cM.n. 7.1)

Tema 5. CnekTp MMHENHOro rapMoHuyeckoro ocuunnatropa. KoHtponoHas paborta €1 no
Temam 1-4

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

CnekTp NMHEeNHOro rapMoOHNYECKOro ocumunnatTopa. BonHoBble OyHKLMM NMMHEAHOTO
rapMOHNYeCcKoro ocumnnstopa. PelleHne 3agayv o MMHEMHOM OCLUNNATOPE MATPUYHbIM METOOOM.

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

KoHTponbHas pabota no temam 1-4 (npumepbl 3a4ay cM. B . 6).
Tema 6. KBaHTOBaHMe MOMeHTa UMnynbca.

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

KBaHTOBaHMe MoMeHTa nmnynbca. CobCTBEHHbIE (PYHKLIMM ONepaTopoB NPOEKLUNiA MOMEHTA
MMMNynbca 1 KBagpaTta MOMeHTa MMnynbca.

npaKkTudeckoe 3aHsitne (2 yaca(os)):

MatpuyHoe npencTasneHne onepaTopa MOMeHTa umnynbca. 3agayv no Teme us kHur [1,2,3] n3
crnmcka OCHOBHOM nuteparypsbl (CM. n. 7.1)

Tema 7. 3apaua ayx Ten B KM. CnekTp v Bo/IHOBble (pyHKLMW CBSI3aHHbIX COCTOSIHUIA
anekTpoHa B aToMe BOAOpoAa.

neKuMnoHHoe 3aHsiTne (2 yaca(os)):

3apnaya asyx ten B KM. CnekTp 1 BONHOBblE (OYHKLNN CBA3AHHBIX COCTOSIHUIA 9NEeKTPOHa B aTOMe
BoL4OpoOAa.

npaKkTudeckoe 3aHsitne (2 yaca(os)):

BeposATHOCTM 3HaYeHWiA on3nyeckimx HabntogaeMbix B OCHOBHOM 1 BO30YXXAEHHOM COCTOSIHMAX
aToma Bogopona. 3agadum no reme u3 kHur [1,2,3] n3 cnmcka OCHOBHOM nuteparypsbl (CM. n. 7.1)

Tema 8. Teopusi cTauMOHaPHbIX BO3MYLLLEHUMN.
JNIeKLMOHHOe 3aHsiTne (2 4yaca(oB)):

BapwuaunoHHbii Metof B KM. Teopus ctaumoHapHbix BO3MyweHun. Cnyyain HEBbIPOXAEHHOrO
cnekTpa. Teopus BO3MYLEHNIA B Clly4ae BbIPOXOEHHOro criektpa. KBasuknaccnieckoe
npubnunxerne. MNonyyeHne ycnosuii kBaHToBaHus bopa.

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

OpdekT WTapka ang atoma Bogopona. 3agaym no teme n3 kKHur [1,2,3] 3 cnmucka oCHOBHOM
nuteparypsbl (C™. n. 7.1)

Tema 9. HectaumoHapHasi Teopusi BO3MYLLLEHUN.
JNleKuMoHHoe 3aHsiTne (2 4yaca(oB)):

HecTtauunoHapHas Teopus Bo3MmyLeHnid. MNepexodbl B HENPepbIBHOM CnekTpe. Teopus eCTeCTBEHHON
WWPWHBI IMHWW.

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

[Neproamnyeckune n BHe3arnHble BO3MyLEHUS. 3aaaqm no teme ua kHur [1,2,3] n3 cnucka OCHOBHOM
nntepartypsbl (CM. n. 7.1)

Tema 10. YpaBHeHue Oupaka. KoHTponbHas paboTta €2 no remam 5-9.
JIeKLMOHHOe 3aHsiTue (2 4aca(oB)):

YpasHeHune Oupaka. PeweHne ypaBHeHus [dupaka ons cBOOOAHOM YacTuubl.
npakTnyeckoe 3aHsitne (2 4aca(os)):

KoHTponbHas no temam 5-9 (Nnpumepbl 3a8ady cM. B M. 6).

Tema 11. MomeHT mMnynbca pensiTUBUCTKOWN YacTULLbI.

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

MoMeHT nmnynbca pensaTmeBucTkon Yyactuubl. CnvH. CAnHOPBLI.

KTPOHHEBH
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npaKkTudeckoe 3aHsitne (2 yaca(os)):

Martpuubl MNaynu. 3agadm no teme s kHur [1,2,3] n3 cnvcka 0OCHOBHOWM nutepatypsbl (CM. . 7.1)
Tema 12. CnuH-opbutanbHoe B3aumonencTeume.

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

CnnH-opbuTtansHoe B3anMoaeiCcTBmE.

Tema 13. MarHMTHbIN MOMEHT 3/1IEKTPOHa.

JNleKLLMOHHOe 3aHsiTue (2 Haca(os)):

MarHUTHbIA MOMEHT 3N1EKTPOHA.

Tema 14. BD cucteMbl TOXOeCTBEHHbIX YacTUL,.

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

B® cucTtembl TOXOECTBEHHbIX YacTuy,. [pencrasneHne BTOPUYHOro KBaHTOBaHUS. BO30HbI.
depmuoHbl. ObpaweHne BpemeHn B KM. BoipoxaeHne Kpamepca.

Tema 15. MeTon, LeHTpaNbHOro NONS B TEOPMU aTOMOB.
JNeKLMoOHHoe 3aHsiTne (2 4yaca(oB)):

MeTton ueHTpanbHOro nons B Teopum atomos. CeA3b Paccena-CayHaepca. ToHkas CTpykTypa
cnekTtpoB. Meton XapTtpu-®doka B Teopun atomoB. XuMmyeckas ceadb. Monekyna sogopoaa.

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

Pacyet TepMOB KOHoMrypauunin HEaKBMBaNEHTHbBIX NEKTPOHOB. 3afayun no TemMe ua kHur [1,2,3] na
crnmcka OCHOBHOM nuteparypsbl (CM. n. 7.1)

Tema 16. KBaHTOBaHMe aneKTpoMarHUTHOro nons
neKuMnoHHoe 3aHsiTne (2 yaca(os)):

KBaHTOBaHwue ANEeKTPpoOMarHnTHOro rnoJss. PeweHne ypaBHeHvu7| Makcsenna, HOpMasibHble
KoopaounHartbl, raMUIbTOHNAH. KsaHTOBaHwue. OﬂepaTOpr POXAOEHUNSA U YHUYTOXEHNSA (POTOHOB.

Tema 17. AnekTpuyeckoe AUMNONbHOE U3NyyYeHue.

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

[MornoweHne n n3nyyeHne PoToHOB atoMamMm, COOTHOLEHNS DAHIWITENHA.
npakTnyeckoe 3aHsitne (2 4aca(os)):

OneKTprnyeckoe ounonbHoe nanyyeHve. 3agadm no teme m3s kHur [1,2,3] na cnmcka 0OCHOBHOM
nuteparypsbl (CM. n. 7.1)

Tema 18. Teopus ctonkHoBeHun. Meton BopHa. Pa3oBas Teopua paccessHMA. KoHTponbHas
paborta €3 no temam 11-18

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

Teopwusa cronkHoBeHUn. Meton bopHa. dasoBas Teopust paccesHuS.
npakTnyeckoe 3aHsitne (2 4aca(os)):

KoHTponbHas no temam 11-18 (npumepsbl 3a8a4y cM. B M. 6).

4.3 CTpyKTypa 1 copgepXxaHue caMOCTOSITeNIbHOM paboTbl AUCLMMINHBI (MOLYNSA)

Buaobi
N Pasnen Cemecrp| HEAENs | camocTosiTenbHOM [TpyAOEMKOCTL g‘:ﬂ%’:‘;y;‘::;gzgz
AucumninHbl pcemeCTpa paborthbl (B yacax) 260TbI
CTYL,EHTOB P
noaroToBk
1 Tema 1. lNocTtynatbl 6 1 ﬂgﬂ aczug erg 5 noMallHee
" [KBAHTOBOW MeXaHWUKW. HU
aHTOBO exa 3a0aHus 3agaHune
noaroToBk
5 Tema 2. MaTpunyHas 6 5 ngﬂa?uﬁerg 5 JomalHee
" [KBaHTOBas MexaHuka. HU
a 3a0aHunA safaxme
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Bunei dopMbl KOHTPONSA
N Pasnen Cemect Hepens | camocrositensHon [TpymoeMKOCTb CaMOCTOSITENLHOVA
AucumninHbl pcemeCTpa paborthbl (B yacax) 260TbI
CTYL,EHTOB P
NOAroToBK
3 Tema 3. YpaBHeHuve 6 3 ugﬂaczm?erg 5 nomatuiHee
. _ H
lWpennHrepa 3ananms 3anaHve
Tema 4. CoOTHOWEHMS noarotoBka
MallH
4. |HeonpeLeneHHOCTH 6 4  |nomMawHero 2 ggﬂ:HM eee
eiri3eHbepra. 3a4aHns
NOAroToBK
Tema 5. CriekTp OLroToBka oomallHee
NUHERHOro AomallHero 2 3apaHve
5 rapMOHMNYECKOro 6 5 3afaHus
" locumnnnaTopa. noaroToeka K
KoHTponbHas paboTta KOHTPO/bHOWA 2 KOI%TpOJ‘IbHaﬂ
€1 no Temam 1-4 pabote pabora
6 Tema 6. KBaHTOBaHue 6 6 Hgﬂ;ﬂgeBrKg 5 noMallHee
. _ H
MOMEHTa UMnynbca 3ananms 3apaHve
Tema 7. 3apaya aosyx
Ten B KM. CnekTp 1 noaroToBKa
- [BONHOBbIE PYHKLNN 6 7 |nomawnero o JomauiHee
" [cBA3AHHbIX COCTOSIHMIA 3ajpaHve
3afaHus
9/IeKTpOHa B aTtome
BogopoAa.
Tema 8. Teopus noarotoska
MallH
8. [cTaumoHapHbIX 6 8 |nomawHero 4 gg,u:Hmse
BO3MYLLEHWIA. 3agaHuns
Tema 9. noaroToBka
MallH
9. [HectaumoHapHas 6 9 |momalwHero 2 ggu:Hm eee
TEOPUSi BOSMYLLEHWNIA. 3aaHuns
noaroToBKa
MallH
Tema 10. YpasHeHve AomaliHero 2 ggﬂ,:HVI;e
10 Hwupaka. KoHTponbHas 6 10 |3ananHus
‘lpaboTta €2 no temam NnoaroToBka K
2-9. KOHTPOJIbHOWA 2 KOngO”bHaﬂ
paboTe pabora
Tema 11. MomeHT
NOAroToBK
11 |AMAyneca 6 11 ,u,gﬂa?ugerc? 2 fomalliHee
"lPensaTuBUCTKON 3agaHue
3anaHus
YyacTuubl.
Tema 12. noaroToBska
MallH
12.|CnuH-opbuTansHoe 6 12 |oomauwHero 2 ggu:Hmeee
B3anmomencTsume. 3agaHus
13 Tema 13. MarHUTHbIN 6 13 zgﬂ;ﬂ::rl(g 5 nomaliHee
) _ HI
MOMEHT 3/1eKTPOHa sananms 3apaHve
Tema 14. BO cuctembl noarotoeka
MallH
14.[TOXX0EeCTBEHHbIX 6 14 |(oomawHero 2 ggu:Hmeee
yacTtuu,. 3agaHus
Tema 15. MeTon nonroToeka
MallH
15.|ueHTpanbHoro nons B 6 15 |pomauwHero 2 ggﬂ:HM:e
Teopun aTtoOMOB. 3agaHus
7 SAEKTPOHHBH
PervncTpaunoHHbiii Homep 63916 8 VHHBEPCHTET
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Pasnen Hepens caMOCTB:sﬂt:anoﬁ TpynoeMKocTb PopMbI KOHTPONSA
N AucumninHbl CeMechcemeCTpa paborthbl (B yacax) camoc;oﬁngebr:bHou
CTYL,EHTOB P
Tema 16. KsaHTOBaHwMe noarotoeka
16.|aneKTpoOMarHMTHOro 6 16 |oomauwHero 2 ggz:ﬁ;eee
nons 3afaHuns
Tema 17. noaroToeka
17.|9nekTpnyeckoe 6 17 |pomawHero 2 ggz::JMH: ©
OUNONbHOE N3NYyYeHMe. 3agaHus
noarotoeka
Tema 18. Teopvm il 5 foMallHee
CcTonkHoBeHun. Meton AoMatllHero 3agaHne
18 BopHa. ®azosas 6 18 3apaHus
‘(Teopusa paccesHus. NMOAroToBKa K
KoHTponbHas paboTta KOHTPOMBHOM ) KO'%TDOHbHaﬂ
€3 no Temam 11-18 pabote pabora
Ntoro 44

5. O6pa3oBartenbHble TEXHONOrMU, BK/IHOYAA MHTEPaKTUBHbIE hOpPMbl 06yUYeHus
Kypc nekuwmii n npakTnyeckmne 3aHsTvs B rpynnax, coaepxamx oo 25 cTyneHToB

6. OLeHOYHble cpeacTBa ANs TEKYLLLEro KOHTPONS ycneBaeMoCTh, MPOMeXYTOYHOW
aTTecrauum rno MToramMm OCBOeHUs1 AUCLUMINHDBI U y4eOHO-MeToauyeckoe obecneyeHune
camocTosiTeNIbHOM paboThbl CTYAEHTOB

Tema 1. lNocTynaTtbl KBAHTOBOM MEXaHUKM.
JoMalwHee 3afaHune , NpUMepHble BOMpPOCHI:
KommyTatopbl onepatopos. 3agaym no teme mu3s KHur [1,2,3] n3 cnmcka OCHOBHOW nnutepaTypsbl (CM. M.

7.1)

Tema 2. MaTpuyHaa KBaHTOBasi MeXaHUKa.
JoMallHee 3agaHue , NpuMepHble BOMPOCHI:
MmMnynbcHoe npepnctaeneHne. MaTtpuua nnoTHOCTY B SHEPreTUYEeCKOM npeacTasneHnn. 3agadm no

Teme 13 kHur [1,2,3] u3 cnucka ocHOBHOW nuTepartypsbl (CM. n. 7.1)

Tema 3. YpaBHeHue LLipeauHrepa.
JOMallHee 3ajaHve , NPUMEpPHbIE BONPOCHI:
TyHHenbHbIN agpdpekT. 3anaym no teme na kHur [1,2,3] N3 cnmcka oCHOBHOWM nuTepaTypbl (CM. n. 7.1)
Tema 4. CooTHOLLUEHUs1 HeonpepeneHHocTu MenseHbepra.
[oMallHee 3ajaHve , NPUMepPHbIE BONPOCHI:
lMpencrtaeneHne B3anMooencTens. 3agaym no reme n3 KHur [1,2,3] s cnmcka 0OCHOBHOW nuTepatypsl

(cm. n.

7.1)

Tema 5. CnekTp NMHEMHOro rapMoHnyYeckoro ocumnnsatopa. KoHtponbHas paborta €1 no remam

1-4

JoMallHee 3ajaHne , NPUMEpPHbIE BONPOCHI:
3apaym no teme m3 kHur [1,2,3] n3 cnmcka OCHOBHOW nutepatypsbl (CM. n. 7.1)
KOHTponbHas paboTa , NpuMepHbie BONPOCHI:
[MpuMepbl 3anay cM. HUXe B nyHKTe lNMpoyee

Tema 6. KBaHTOBaHMe MOMeHTa UMnNynbca.
LoMallHee 3aJaHve , NPUMEpPHbIE BONPOCHI:

CnoxeHne MOMEHTOB. 3afaym no Teme u3s KHur [1,2,3] n3 cnmcka OCHOBHOW nutepatypsbl (CM. 1. 7.1)

Tema 7. 3apaua nByx ten B KM. CnekTp 1 BONHOBbIe (PYHKL NN CBA3AaHHbIX COCTOSIHUMN
aneKkTpoHa B aToOMe Bogopoaa.

PervncTpaunoHHbiii Homep 63916
Ctpanuua 10 n3 16.
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noMalHee 3afaHne , NpUMeEpPHbIE BOMPOCHI:

HenpepblBHbIA CNEKTP COCTOSIHMIA SNEKTPOHA B aTOMe Bogopoaa. 3agadun no teme us kHur [1,2,3] n3
crncka OCHOBHOW nuTepartypsl (CM. n. 7.1)

Tema 8. Teopusi cTaLMOHaPHbIX BO3MYLLLEHUHA.
LoMallHee 3afnaHue , NpUMepHbIe BOMPOCHI:

CexynsipHoe ypaBHeHne. Meton Putua. Meton nuHeliHbIx KoMOHaumii. 3agaydm no TeMe U3 KHUr
[1,2,3] n3 crnincka OCHOBHOW nuTepaTypsbl (CM. . 7.1)

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

Anmnabatnyeckue Bo3myLieHns. 3aaaym no teme ua KHur [1,2,3] M3 cnucka 0CHOBHOM nnTepaTypbl
(cM.n.7.1)

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

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

KOHTponbHas paboTta , NpUMepHbIE BONPOCHI:

[MpuMepbl 3ana4y cM. HUXe B nyHKTe [Npoyee

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

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

Tema 12. CnuH-opbutanbHOe B3aumonencTeme.
JoMalwHee 3afaHune , NpUuMepHble BONpPOCHI:

MaTpuyHble aNeMeHTbl raMubTOHMaHa CNH-opbuTanbHOro B3aMMOAENCTBUS. 3aaaqm no Teme u3
KHur [1,2,3] 3 cnucka oCHOBHOM nuTepatypsbl (CM. n. 7.1)

Tema 13. MarHUTHbIN MOMEHT 3N1€KTPOHA.
JoMallHee 3anaHune , NpuMepHble BONpPOCHI:

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

Tema 14. Bd cucteMmbl TOXOeCTBEHHbIX YacTuL,.
JoMalwHee 3aaaHune , NpuMepHble BOMpPOCHI:

Onepatopbl PU3MYECKNX BENNYNH B NPEACTABNEHNN BTOPUYHOIO KBAHTOBaHUS. 3a4a4m No Teme 3
KHur [1,2,3] 3 cnucka ocHOBHOW nuTepatypsbl (CM. n. 7.1)

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

Pacyet TepMOB KOHGoMrypauunin 9KBMBaNEHTHbIX 9N1EKTPOHOB. 3aaaym no teme m3 KHur [1,2,3] na
crnmcka OCHOBHOM nutepartypsbl (CM. M. 7.1)

Tema 16. KBaHTOBaHMe 3/1eKTPOMarHUTHOro nons
LoMallHee 3afaHune , NpUMepHbIe BONPOCHI:

KannbpoBoyHas nHBapuaHTHOCTb. 3ada4m no tTeme n3 KHur [1,2,3] n3 cnucka oCHOBHOIM nuTepaTypbl
(em.n.7.1)

Tema 17. dnekTpnyeckoe AUMONIbHOE U3NyyYeHue.
LoMallHee 3afaHne , NpUMeEpPHbIE BOMPOCHI:

CnoHTaHHbIE aNEeKTPUYECKE ANNONbHbIE NEePexonbl. BbIHYXOEHHbIE 9aneKTpu4eckmne AnnonbHble
nepexonbl. 3a4ayv no Teme n3 kKHur [1,2,3] M3 cnmcka oCHOBHOWM nuTepatypbl (CM. n. 7.1)

Tema 18. Teopusa ctonkHoBeHU. MeTton BopHa. ®a3oBas Teopusi paccesHusi. KoOHTponbHas
paborta €3 no temam 11-18

JOoMallHee 3aaHune , npnuMepHblie BONPOChHI:

dopmyna Pesepdopaa. 3agaym no reme u3 KHur [1,2,3] n3 cnmcka 0OCHOBHOWM nuteparypsbl (CM. M.
7.1)

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY
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KOHTpoNbHas paboTta , NpUMepPHbIE BONPOCHI:
[MpuMepbl 3apay cM. HUXe B nNyHKTe lNpoyee
Tema . UToroeas doopma KOHTpons

[MpvMepHble BOMPOCHI K 3K3aMeHy:

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.

KoHTponbHas pabota € 1:

1. Bbluncnutb KommyTartop [pz,lz*2], roe |z - onepatop npoekun MOMeHTa umnynbca, u pz -
KOMMOHEHTbI MMMyNbCa YacTuLbl B EKAPTOBON CMCTEME KOOPAMHAT.

2. Hantu 3HaveHne doyHkumm F(x)=exp(ia*px)*(x-2)*2 npu x=1 (px - onepatop Npoekun nmnynbca
Ha OCb X).

3. Haintn kommytartop [xy,px*pyl.

4. Hantn KoagorUMEHT OTpaXXeHNs YacTuhLbl C MaCCOM M OT NOTEHLMANbHOW SMbl (MOTeHUManbHas
SHEeprus YacTuubl NpU ABUXEHUM BLOMb OCK X paBHa Hy/io Be3ae, Kpome obnactn O<x<a, rae oHa
pasHa -U, U>0).

5. BonHoBas pyHKUMS YacTuubl ¢ macconn M pasHa Cexp(-r/p). HanTn cpenHee 3Ha4eHune
KWHETNYECKOW SHEpPrum Yactuupl.

6. lNMoTeHumanbHas aHeprusa YacTuubl ¢ Maccon m paBHa V(x)=a|x|. OueHUTb 3Heprm OCHOBHOIO
COCTOSIHUSA, NCNONb3YS COOTHOLWEHNE HeonpeaeneHHOCTH.

7. Hantn pacnpeneneHne BepoaTHOCTEN A1 KOMIMOHEHT UMMynbca 4acTuubl, eCnv €€ BONHOBas
doyHKUMna pasHa A*exp(-a*(x"2+y"2)-ib*z).

KoHTponbHas paboTta € 2:

1. Hantun pacnpeneneHne BepoaTHOCTEN AN KOMNOHEHT UMNyNbca NIMHENHOro rapMoOHNYEeCcKoro
ocumnngropa ¢ Macco m 1 4HacToToM W B OCHOBHOM COCTOSHUN.

2. Haintn pacnpeneneHne BepoATHOCTEN ANS KOMMOHEHT UMMYNbCca IMHENHOrO rapMOHNYECKOro
oCUMNNIATOPA C MacCo M 1 HYaCcTOTON W B MEPBOM BO30Y>XXIEHHOM COCTOSIHUM.

3. Haittn aHepruio CoCTOSIHWIA C HyNEBLIM MOMEHTOM UMMYNbca AN1S YacTuLbl C MAcCoi m, ecnu
noTeHUManbHas 3HEPrust HacTuLbl paBHa HyMto BHYTPY CAEPbI C Paanycom a 1 6eCKOHeYHO
6onbluas BHe 310 cdpepbl.

4. HainTn BeposTHOCTb NpebbiBaHWsl 3NeKTPOHa B KNlaCCUYECKM 3anpeLleHHo obnactu (T.e. B
obnacTu, B KOTOPOi ero nosHas 3HepPrust MEHbLUE NOTEHUMANbHOW 3HEPrin) B OCHOBHOM COCTOSIHUN
aTtoma BogopoJa.

5. Hanitn cpenHee 3HayeHne KMHEeTUYECKOW SHeprum anekTpoHa B atTome Bo4opoaa B OCHOBHOM
COCTOAHUN.

6. Hantu ypoBHU aHeprumn n BONHOBbIE (PYHKLMM YACTULLI C MOMEHTOM MMNynbca |=1, ecnu
raMmnnbTOHMaH YacTtuubl paseH H=b*Iz"2+b*(Ix"2-ly"2),

rae a v b - NoCTosHHbIE.

7. HanTtn cpeHee 3Ha4YeHne NoTeHUManbHON SHeprum aneKTpoHa B atToMe B0gopoaa B OCHOBHOM
COCTOSIHUN.

KoHTponbHas pabota € 3:

1. Onepatop NamMunbTOHa YacTuLbl CO cnNMHOM S=1/2 paBeH H=a*Sx+b*Sy, BonHoBas yHKLMS
yactuubl paBHa (A; B). C kakol BEpOSITHOCTbIO YacTMLa HaxoOnTCs B OCHOBHOM COCTOSIHUN?

2. [aMUNbTOHMAH YacTuubl B 91EKTPOMArHMTHOM none ¢ noteHuuanamu A(r,t), phi(r,t) paseH
H=(p-eA/c)"2/2m+e*phi. HainTn onepartop yCKopeHus 4acTuLbl.

PerncrpaunoHHbi Homep 63916 SAEKTPOHHBH
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3. nOﬂy'-II/ITb BblpaXeHnsa onga MaTpudHbIX 3JIEMEHTOB CI'II/IH-Op6I/ITa}'IbHOFO B3aMMOLENCTBUS.

BUJIETbI K 9K3AMEHY

1. Teopus paccesHnsa. Meton BopHa.

MpenctaeneHue Nein3eHbepra.

2. [1INOTHOCTb NOTOKA BEPOSATHOCTN.

BblHyXAeHHble anekTpuyeckne OunonbHbIe NePeXoibl.

3. Monekyna Bogopoga.

TeopeMbl OpeHgoecTa.

4. Ycnosus kBaHToBaHus bopa.

CTtaumoHapHble COCTOSHUS

5. YpoBHM 3HEprum nMHEmHOro rapMoHMYeCcKoro ocumnnatTopa
CobcTBEHHbIE (PyHKUMM onepaTopos Iz, 12

6. Teopnsi eCTeCTBEHHOW WNPUHbI IMHWIA

KBaHTOBaHME 91€KTPOMAarHUTHOrO NONs. QHEPrus 1 UMMNynbC POTOHOB
7. Teopus cTauMoOHapHbIX BO3MYLLEHWNA. BbipoXaeHHbIR ypOBEHb aHEprum
CsowicTBa onepaTopoB (PUINYECKNX BENNYMH

8. BTopnyHoe kBaHTOBaHmMe. PepMmNOHbI

CooTHoweHns HeonpeneneHHocTen eliseHbepra

9. Teopusl HecTaLMOHAPHbIX BO3MYLLEHWIA

3apava OByX Ten B KBAHTOBOW MEXaHuKe

10. MoMeHT KonuyecTBa ABUXEHUSA PeENITUBUCTCKOM YacTuubl. CnuH. CnnvHopsl.
Teopus npencrasneHnin

11. CnoHTaHHbIe aneKkTpuyeckme AunosnbHble Nnepexonbl

KsaHTOBaHME MOMEHTa KONn4yecTsa OBUXEHMUS

12. CnnH-opbutanbHoOe B3aMMOAENCTBME

Onepartop nmnynbca

13. YpaBHeHue Naynn. MarHUTHbI MOMEHT aNeKTpoHa

YeTHOCTb COCTOSIHWIA YacTuULbl B LLEHTPaNbHOM none

14. Onepatop obpauleHns BpemeHn. Teopema Kpamepca

PeweHne ypaBHeHns [dupaka ons ceobonHON Yactuubl

15. InCKpeTHbIN 3HepreTUYeCcKuin cnekTp atoma sogopoaa

YpaBHeHuve Ldupaka

16. BropuyHoe kBaHTOBaHMEe. BO30HbI

MartpunyHoe npencrasneHne onepaTopoB KOMMNOHEHT MOMEHTa UMMy bca
17. BonHoBbIE QOYHKLMM CUCTEMbBI TOXOECTBEHHbIX YacTuUL,

KeaHTOBbIE Nepexobl B HEMPEPbIBHOM CMeKTpe

18. Teopuns camocornacoBaHHOro nons B atoMax

Onepartopbl CKOPOCTEN N3MEHEHNS OU3NHYECKUX BENNYNH

19. dasoBag Teopus paccesHus

TyHHennposaHve

20.0Onepartopbl CKOPOCTEN NBMEHEHNS (PUINYECKMX BENNYNH
BapvaunoHHbIi MeToq, B KBAHTOBOM MEXaHuke

21. Teopus cTaunoHapHbIX BO3MYLLEHUI. HEBBLIPOXOEHHbIV YPOBEHb SHEPrUn
CnoxeHne MOMEHTOB.

22. Teopus cTaunmoHapHbIX BO3MYLLEHUIA. BbIpOXAEHHbIN YPOBEHb 3HEPrUn
O6MeHHOe B3anMoLeincTeme

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PerunctpaumnoHHbiii Homep 63916 5AE
CtpaHnua 13 n3 16. 111 yHlf[

S OEMALIGH



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

7.1. OcHoBHas nuTeparypa:

1. Koyenaes b.W. KeaHToBas teopus: koHcnekT nekunii / B. U. Koyenaes; KasaH. dpenep. yH-T, IH-T
cousnkun, Kag Teopet. pusnku.-[2-e n3a., nepepad., non. n ncnp.].-KasaHb: [KazaHckuii
yHusepcuteT], 2013.-222 c.

2. NaebinoB A.C. KBaHTOBas MexaHuka: y4ebHoe nocobue. [OnekTpoHHbI pecypc] - CMN6: BXB
Metepbypr, 2011. - 704 c. Pexum goctyna: - http://znanium.com/bookread.php?book=351130

3. duauka. BonHosas ontuka. KBaHToBas nprvpoaa nanyyeHus. dneMeHTbl aTOMHOW 1 Si4epPHOA
ouanku: Yueb. noc. / C.1.KysHeuos, A.M.Jlugep - 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 aka3.
http://znanium.com/bookread.php?book=438135

7.2. JlononHuTenbHasa nuteparypa:

1. Conoebes O.B. 3agaun no KBAHTOBOW MEXaHWUKE: BONHOBbIE GOYHKLIMM U onepaTopsbl (y4.-MeToa.
nocobue). [OnekTpoHHbIn pecypc] - 2013. - KasaHb. - KIM®PY. Pexum gocTyna:
http://kpfu.ru/docs/F1064181181/Zadachi_po_kvantovoi_mehanike.Volnovie_funkcii_i_operatori.pdf

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

7.3. UHTEepHeT-pecypcChbl:

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

Ob6pazoBatenbHblii npoekT A.H. BapruHa - http://www.ph4s.ru/index.html

Cant kadpenpbl TeopeTudeckor oumsnkn - hitp://www.kpfu.ru/main_page?p_sub=5721
9BbC KHura®oHg - http://www.knigafund.ru

8. MarepumanbHo-TexHU4YeckKoe obecrneyeHne oUCLUNAUHbBI(MOOYNS)

OcBoeHuve ancumnnuHbl "KBaHToBas MexaHuka" npegnonaraet UCcnonb3oBaHne crneayouero
MaTepuanbHO-TEXHNYECKOro obecneyeHuns:
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MynbTumMeauiiHas ayautopusi, BMECTUMOCTbO 6onee 60 Yenosek. MynbTumMeaniiHas ayautopus
COCTOUT N3 UHTErPUPOBAHHBIX UHXEHEPHbIX CUCTEM C €AUHOWN CUCTEMON yNpaBneHns, OCHalWeHHas
COBPEMEHHbBIMU CPELCTBaMM BOCNPOU3BEAEHUS U BU3yanu3auum noboit Buaeo n ayamno
NHdpopMauuu, NOyYeHNs 1 nepenadn SNeKTPOHHbIX JOKYMEHTOB. TUNoBasi KOMMIeKTaLms
MyNbTUMEOMNAHOM ay AUTOPUN COCTOUT U3: MyNbTUMELMIHOrO NPoeKTopa, aBTOMaTN3NPOBAHHOIO
MPOEKLIMOHHOrO 3KpaHa, akyCTUYECKO CUCTEMDI, a TaKXe MHTepPaKTMBHONM TpMbyHbI NpenoaaBsaTens,
BK/IlOYaloLWen Ta4y-CKpMH MOHUTOP C AMaroHasnblo He MeHee 22 Ol0IMOB, NepCcoHalbHbI KOMMbIOTEP
(C TexHnyecknmm xapaktepucTukamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb),
KOHJOepeHL-MUKPOOH, 6ecnpoBoaHOM MUKPOGIOH, 610K ynpaeneHns obopynoBaHUeM, MHTEPAENChHI
noakntoyermns: USB,audio, HDMI. MiHTepakTBHas TpmbyHa npenoaaBaTtens sBnsieTCcs KMo4eBbIM
3N1EMEHTOM yrpaBneHns, 06 beANHSIOWMNM BCE YCTPONCTBA B EANHYIO CUCTEMY, U CIYXUT
NONHOLIEHHbIM paboymm MecToM npenoaasatens. MNpenoaaeatens MMeEET BO3MOXHOCTb JIErKO
ynpaBnsiTb BCE CUCTEMOW, HE OTXOAS OT TPMOYHbI, 4TO MO3BONSIET MPOBOANTL NEKLMMW, MPaKTUYEeCKNe
3aHATWA, Npe3eHTauun, BebrHapbl, KOHEPEHUNM U Opyrie BUObl ayAUTOPHON Harpy3Ku
obyyatowmxcs B yA06HON 1 DOCTYMHOW ANSt HAX CPOPME C MPUMEHEHNEM COBPEMEHHbIX
NHTEPaKTMBHbIX CPeaCcTB 0Oy4eHMs, B TOM YMC/e C MCNONb30BaHMEM B NpoLiecce 0by4yeHuns Bcex
KopnopaTuBHbIX pecypcoB. MynbTumMeouinHas ayautopus Takxke oCHalleHa WupPOoKOrnonOCHbIM
LOCTYNOM B CETb MHTEpHET. KomnbloTepHoe 060pynoBaHMEM NMEET COOTBETCTBYIOWEE
NVLEH3NOHHOE NporpaMmMHoe obecneyeHue.

Y4yebHo-meToamnyeckas nutepatypa ans 4aHHOW OMCUMNAVHBI UMEETCS B HANNYun B
9NEeKTPOHHO-bMbnmoTeyHol cnucteme " bnbnmnoPoccurka", BocTyn K KOTOPOK NPenocTas/eH
ctyneHtam. B 3bC " bubnuoPoccuka " npefactaBneHbl KOMNEKLMN akTyanbHON Hay4YHOW 1 y4ebHo
nuTepaTypbl N0 ryMaHUTapHbIM HaykaMm, BKoYatowme B cebs nybnmkauum Beoylmnx poOCCUnCKnxX
n3nartenbCTB ryMaHUTapHOW nuTepaTypbl, U30aHUS HA aHTIMACKOM A3biKe BeayLMX aMePUKaHCKNX 1
€BPONenCcKMX N3naTenbCTB, a TakXe peakue n ManoTupaxHble N30aHns POCCUNCKUX pernoHanbHbIX
By30B. 9bC "BbubnunoPoccurka" obecneynBaeT WNPOKKIA 3aKOHHbI JOCTYN K HE0OX0AUMbIM A/1s
obpasoBaTesibHOro npoLecca n3aaHusaM ¢ UCMoib30BaHMEM MHHOBALIMOHHBIX TEXHONOMMIA 1
COOTBETCTBYET BCEM TpeboBaHUSIM dpelepalnbHbIX rOCy1apCTBEHHbIX 0Opa3oBaTenbHbIX CTAHAAPTOB
Bbicluero npodoeccuoHanbHoro obpasosarus (PrOC BIMO) HoBOro nokoneHus.

YyebHo-MeToan4eckas nutepartypa ans 4aHHOW ONCLUMMNINHBI UIMEETCS B HAIMYUN B
3NEeKTPOHHO-6nbnmnoTeyHol cucteme "ZNANIUM.COM", pocTyn K KOTOPOW NpenoCTaBNeH CTyAEHTaM.
9BC "ZNANIUM.COM" conepXuT Nnpon3seneHns KPYnHENWNX POCCUNCKNX YYEHBIX, PYKOBOOUTENEN
rocynapCTBEHHbIX OpraHoB, Npenogasartenel Beaylmx By30B CTpaHbl, BbICOKOKBANUULMPOBAHHbIX
CrneunanncToB B pasnunyHbix cdoepax brusHeca. PoHL 6nbnmoTekn cpopMMpPOBaH C y4ETOM BCEX
N3MEeHeHNn obpa3oBaTenbHbIX CTAHOAPTOB U BKNOYaEeT y4ebHukK, y4ebHble nocobus, YMK,
MOHOrpadun, asTopedoeparbl, guccepraLmm, SHUMKNONEANN, CAOBApPU U CIPaBOYHNKN,
3aKkoHO4AaTEeNbHO-HOPMATMBHbIE OOKYMEHTbI, CNeLunanbHbie Nepnoanyeckme n3gaHms n n3gaHus,
BbiNyckaeMble nagatenncrsamm By30B. B HacToswee spems O95C ZNANIUM.COM cooTteeTtcTBYET
BceM TpeboBaHusaM penepanbHbIX rocyAapCTBEHHbIX 06pa3oBaTeNbHbIX CTaHAAPTOB BbICLIErO
npogoeccrnoHanbHoro obpasosanust (PrOC BI1O) HoBoro nokoneHus.

YyebHo-MeToan4eckas nutepartypa ans 4aHHOW ONCLMMNINHBI UIMEETCS B HAMYUN B
3NEeKTPOHHO-6MbNMoTeyHol cucteme Maparennctea "MlaHb" , 4OCTYN K KOTOPOW NPenoCcTaB/eH
ctyneHTam. 9bC MN3patenbcta "MlaHb" BKAOYAET B cebs aNEKTPOHHbIE BEPCUMUN KHUI U3[aTENbCTBA
"IlaHb" 1 opyrnx Beaywmux n3natenbCcTB y4ebHoM nMTepartypsbl, a TakXe 9NeKTPOHHbIE BEpCUmn
nepuoanyecknx N3aaHuim no eCTeCTBEHHbIM, TEXHUYECKNM U r'yMaHuTapHbiM Haykam. 9bC
N3patenbcTBa "flaHb" obecneunBaeT LOCTYN K HAy4YHOI, y4ebHON nnTepaType 1 Hay4HbIM
nepuoanyeckmm n3gaHnsmM no MakCrmMarbHOMy KONMMYECTBY MPOCUIbHbBIX HanpasneHnin ¢
cobntoaeHneM BCEX aBTOPCKUX U CMEXHbIX NPaB.

YyebHble ayauTopun onsi NpoBeAeHNs NEKLMOHHbIX 1 NPAaKTUYECKMX 3aHATUIA.

Mporpamma coctaeneHa B cootBeTcTBumM ¢ TpeboBaHnsmm ®rOC BIO n y4ebHbIM nnaHoM no
HanpasneHuto 011800.62 "Pagunoduanka” n npodomnio noarotoskn ®Gusnka MarHUTHbIX SBNEHNUN .
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" 201 __ .
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