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Mporpamma ancumnnuHbl "KeaHtosas dmnsnka"; 03.04.02 duauka; npodgpeccop, A.H. (npodeccop) ManHyTamHos P.X.

Mporpammy ovcumnavHbl paspaboTan(a)(n) npodeccop, a.H. (npodeccop) ManHyTanHOB P.X.
Kadgoenpa ontukn n HaHopoToHUkM OToeneHme puamnkm , Renat.Gainutdinov@kpfu.ru

1. LUenn ocBOEHNS AUCLUMINHBI

N3yyeHne pyHaameHTanbHbIX MPUHLUUMOB KBAHTOBOW COU3UKKN 1 ee Hambonee BaxXHbIX Npobnem, ans
peLeHnst KOTOPbIX MOryT NOTPeboBaTbCs KapanHaNbHble U3MEHEHNSI B KBAHTOBOWN TEOPUN;
dbopmMmpoBaHue y CTy4eHTOB COBPEMEHHOIr0 eCTeCTBEHHOHay4YHOro MMPOBO33PEHNS Ha KBAHTOBYHO
TEOPUIO N ee POJib B COBPEMEHHON OU3NYECKON KapTuHe Mmpa.

2. MecTO AMCUMNNUHBI B CTPYKTYype OCHOBHOM 06pa3oBaTtefibHOM NPOrpammbl BbICLLETO
npocpeccuoHanbLHOro o6pasoBaHus

HaHHas yyebHas aucuunanHa BkntodeHa B padgen " 51.6.3 OucumnnmHel (Mogynm)" OCHOBHOM
obpasosaTtenbHol nporpammbl 03.04.02 dursmka n oTHOCUTCS K 6a30BOI (06WeNnpPodecCnoHanbHON)
yactu. OcBauBaetcs Ha 1 kypce, 1 cemecTp.

OucumnnuHa M2.®.2 "CoBpeMeHHble Npobnembl (OM3NKN: KBaHTOBasi pmanka” sensetcs 6a3oBoi
4acTbto NPOrpamMMmbl Ans MarmcTpaTypbl No HanpaenexHuio 510402 "dunsnka atomoB 1 Monekyn" (6nok
M2).

N3yveHne pnaHHOM ancumnnmHbl 6a3npyeTcs Ha By30BCKOW NOArOTOBKE CTYAEHTOB MO BbICLIEN
matemaTtuke, oblen pramke n TeopeTnyeckon omaunke (pasaensl: "KesaHtosas teopus”, "AToMHas
domamka", "dunsunka atoMHOro aapa n dNeMeHTapHbIX YacTmu'").

OCHOBHbI€ MONOXEHUS ANCUUMANHBI AONXKHbI ObITb NCMONb30BaHbI B JaNIbHEWLLEM NPU U3YYEHUN
crnenyowmx QUCLUUMNIIH:

- M2.P.2 "KBaHTOBas ontuka", M2.P.1 "Baanmogencteme anekTpoMarHMTHOro nons ¢ artomamm u
HaHocTpykTypamu", M2.B3 "kBaHTOBas Teopunst MarHeTM3ma".

3. KomneteHuuu obyyatroLerocs, hopMmpyemble B pe3ynbTtate 0CBOEHUS AUCLUMIUHDI
/mopynsi

B pesynbTate 0CBOEHUSI AMCLMNINHBI (OOPMUPYIOTCS CReaytowme KOMNeTeHUNN:

PacwumdppoBka
LLincpp komnereHumu npuobpeTaemMon KOMNEeTeHL N
OK-1 -
(0BLIeKyNbTYpHbIE CNOCOBHOCTBIO UCMOMNb30BaTh OCHOBBI PNNOCOGICKMX 3HAHNIA
KOMMETEHLINN) Ong oopMMpoBaHNA MMPOBO33PEHYECKOM NO3ULINN
OrK-5 CNOCOBHOCTBLIO UCMONb30BaTh OCHOBHLIE METObI, CMNOCO0bI U
(NPOChecCMoHanbHbIe cpencTBa NonyyYeHns, XxpaHeHus, nepepadboTkn nHpopMaumm n
HaBblkK PaboTbl C KOMMLIOTEPOM Kak CO CPEACTBOM ynpaBneHus
KoMMeTeHuunn) o
NHdpopMaLnen
CNoCcoBHOCTbIO pelwaTb CTaHAaPTHbIE 3a4a4m
OrnK-6 npogoeccnoHanbHom OeaTenbHOCTU Ha OCHOBE
(POCPECCUOHANBHBIE MHCPOPMALIMOHHOI 1 Brubnunorpadpmnyeckoit KynbTypbl C
KOMMETEHLINN) NPUMEHEHEM NHAPOPMALMOHHO-KOMMYHNKALVNOHHbIX
TEXHOMOMNIA 1 C Y4ETOM OCHOBHbIX TpeboBaHMiA
NHCPOPMAaLIMOHHON 6e30MacHOCTH
MK-1 CNOCOBHOCTBIO UCMONb30BaThL CNELMANN3NPOBAHHBIE 3HAHNS B
(npodheccunoHanbHble obnact om3nkn ons 0OCBOEHUS NPOGUIbHBIX PU3NYECKUX
KOMNeTeHLmm) ANCLMNNNH
k-8 CNOCOBHOCTBIO MOHUMATL M MPUMEHSITb Ha NPakTke MeToabl
(MpocheccmonantHbie npaeneHns B cpepe npu O,D,pOI'IOJ'IbSOBaHVIﬂp
KOMMeTeHuunn) ynp pe Npup

B pe3ynbTarte 0OCBOEHNA OUCUNMTINHDBI CTYOEHT:
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Mporpamma ancumnnuHbl "KeaHtosas dmnsnka"; 03.04.02 duauka; npodgpeccop, A.H. (npodeccop) ManHyTamHos P.X.

1. DONXEH 3HaThb:

ocHoBomnonararoume NnpUHLUUNbL COBPEMEHHOW KBAHTOBOW TEOPUWN; OCHOBHbIE MONOXEHNS
KaHOHMYeCKOro 1 tperiHMaHOBCKOro Noaxo40B K KBAHTOBOW TEOpUN; Napafoke SVHIITENHA,
Mooonbckoro n Po3eHa 1 KkBaHTOBbIN Napanokc 3eHoHa.

2. IONXEeH yMeTb:

NPUMEHSITb PM3NYECKMe NAEN Nexallne B OCHOBE napanokca ditHwTenHa-Moaonbckoro-PoseHa
napanokca 3eHoHa 4N peleHns NpUKnagHbix 3aaay OUsnKn U KBaHTOBOM MHCPOPMATUKN;
ncnonb3oBaTb Npu paboTe CnpPaBOYHYIO 1 y4ebHy0 nuTepatypy B 06nacTu KBAHTOBOWM (OU3NKM,
HaxoauTb Opyrue HeobxoanMble NCTOYHUKM MHGDOPMaLmMK 1 paboTaTtb C HAMK.

3. OnXeH BnageTb:

MeToOamn COBPEMEHHOM KBAHTOBOW QOU3VKN.

4. NONXeH OEMOHCTPUPOBATb CNOCOOHOCTb Y FOTOBHOCTb:

K y4acTuio B UCcnenoBaHusx, CBA3aHHbIX C pelleHnem 3ana4y CoBpeMeHHON KBaHTOBOW (PU3NKK

4. CTpyKkTypa 1 cogepXxaHue OUCLUNIUHBI MOAyNs
Obwas Tpya0eMKOCTb AUCLMIMIIMHBI cocTaBnseT 3 3a4eTHbix(ble) eanHuL(bl) 108 yaca(os).
dopMma NPOMEXYTOYHOro KOHTPONS AMCUUNANHBI 9K3aMeH B 1 ceMecTpe.

CyMMapHo No aMcumnanHe MoxHo nony4ntb 100 6annos, U3 HMX Tekylwas paboTta oueHmBaeTcsl B 50
6annoe, ntorosas popma KoHTpons - B 50 6annos. MuHMManbHoe KONMYeCcTBO ANsl AOMNycKa K 3a4eTy
28 6annos.

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

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

55-70 6annos - "ynoBneTBopuTenbHO" (YOO0B.);

54 6anna n meHee - "HeyOBNETBOPUTENLHO" (Heya.).

4.1 CTpyKTypa 1 comepXxaHue ayauTopHon paboTtbl Mo AUCUMNIMHe/ MOAYIO
TeMmaTnyeckum nnaH AUCUUMNAUHBI/MOAYNA

Buabl n yachbl
Pasnen ayoMTOpHOM paboThbl,
Hepens MX TPy A0EMKOCTb Tekywue coopmbl
N 'D'"Kn":)v;lr;;:]v"l"b'/ CemMecTPemectpa (B yacax) KOHTpOnNsi
Nek VMI'Ipal(mqecmena6opaTopr|e
u 3aHATUA pa607b|

Tema 1. CoBpeMEHHbIN
1. |cTaTyc KBaHTOBOW 1 1 2 0 0

dPU3NKN.

Tema 2. SiBneHve
2. [KBaHTOBOW 1 2 0 2 0

nHTEpdepeHLmn.

Tema 3. OcHOBHble

NPVHUANbI
3. |KaHOHUYecKom 1 3 2 0 0

GOOPMYNMPOBKU

KBaQHTOBOW TEOPUN.

Tema 4. BepoaTHoCTHas

npupoaa KBaHTOBOW
4. MEXaHUKW. 1 4 0 2 0
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Mporpamma ancumnnuHbl "KeaHtosas dmnsnka"; 03.04.02 duauka; npodgpeccop, A.H. (npodeccop) ManHyTamHos P.X.

Buabl n yachbl
ayauTopHOM paboThbl,

Pasnen
Hepens UX TPYAOEMKOCTb Tekywme coopmbl
N .D.VII(\:’ILI.VIHJ',I.IV;I'HI:I/ Cemectp|, eMg cTpa (B uacax) ¥(L(I)J'HTpg:I ﬂp
ony Nek ImI'IpaKTW-lecm/leJ1a60pa1'op|-||>|e
u 3aHATUA pa60TbI

Tema 5. Habniopaemble.
5. |OnepatopHbii 1 5 2 0 0

doopmanunam.

Tema 6. nHamunyeckumn Konnoksnym
6. rmocTynar. 1 6 0 2 0

Tema 7. OcHOBHblE

NPUHUMNbI
7. |dpernHMaHoBCKOW 1 7 3 0 0

dOOPMYNMPOBKHK

KBAQHTOBOW MEXaHWUKMW.

Tema 8. VIHTerpansl no
8. TPaEKTOpMUAM. 1 8.9 0 4 0

Tema 9. HepelweHHble
9. [npobnembl KBAHTOBOW 1 10-12 3 0 0

dPU3NKN.

Tema 10. MNpobnemsi
10.|KBAHTOBOW MEXaHUKN 1 13 0 4 0

A0EPHbIX ABNEHUN.

Tema 11. OcHoBHblE

NPUHLMMbI KBAHTOBOM
11'cp|/|3|/||<|/| n 0606wWweHHas 1 14 2 0 0

KBaHTOBas ANHaMMKa.

Tema 12. dusuka KOMNOKBIVM
12.|KBaHTOBOI 1 15 0 2 0 y

nHpopMaLunn.

Tema . NIToroeas 1 0 0 0 OK3aMeH

doopma KOHTpons

Ntoro 14 16 0

4.2 CopepxaHvue oUCLUNMUHDI
Tema 1. CoBpeMeHHbI cTaTyC KBAHTOBOWN (PM3UKM.
NeKLuMoHHoe 3aHsiThe (2 yaca(os)):

KBaHTOBas pmanka n Hay4Ho-TEXHMYECKas pesontoums Hadyana XX Beka. HepelweHHble Npobnembl 1
nepcrnekTMBbl AanbHENILEro pasBuTus.

Tema 2. SiBneHne KBaHTOBOW UHTEepdpepeHLUN.
npaktnyeckoe 3aHsitne (2 4aca(os)):

AMnnutyna BeposiTHOCTW. [prHUMN cynepno3nuumn amnauTyn BeposaTHOCTU. KaHoHNYeCcKnin n
doeHMaHOBCKUIM NOAX0Mbl K KBAHTOBOW TEOPUN.

Tema 3. OCHOBHbIe NPUHLUMbI KAHOHUYECKON POPMYIMPOBKN KBAHTOBOW TEOPUM.
JNeKuMoHHoe 3aHsiTne (2 4yaca(oB)):

[MpocTpaHCTBO COCTOSHUI KBAHTOBOW CUCTEMbI. [1poCTpaHCTBA COCTOSIHUIA MPOCTOM YacTuLbl U
nonspu3aunm ooToHOB.

Tema 4. BeposiTHOCTHas npupoaa KBaHTOBOM MEXaHUKM.

npaKkTudeckoe 3aHsitne (2 yaca(os)):

CB13b BEKTOPOB COCTOSIHWI C pe3ynbTataMn aKCNepuMeHTOoB. [MpoeKkUMOHHbIN nocTynar.
Tema 5. Habnopaemblie. OnepatopHbi coopmanmam.

JNleKuMoHHoe 3aHsiTne (2 4yaca(oB)):
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Mporpamma ancumnnuHbl "KeaHtosas dmnsnka"; 03.04.02 duauka; npodgpeccop, A.H. (npodeccop) ManHyTamHos P.X.

CoBMecTHOCTb Habnogaembix. MonHas cuctema coBMeCTHbIX Habntonaembix. Popmanvam Jupaka.
OcHalueHHoe rnnbbepToBO NPOCTPAHCTBO COCTOSIHUIA.

Tema 6. AvHaMuyeckui nocrynar.
npakTudeckoe 3aHsitne (2 yaca(os)):

Onepartop asontouunun. YpasHeHue WpeanHrepa. CBA3b xapaktepa AMHAMUKN CO CBOMCTBaAMU
HenpepbIBHOCTK onepartopa asontoumn. Teopema CtoyHa. BO3MOXHOCTb BbiIXo4a 3a paMku
ramnnbTOHOBOW AMHAMUKM.

Tema 7. OCHOBHble NPUHLUUNbI heHHMaHOBCKOM POPMYTUPOBKM KBAHTOBOW MEXaHMUKMW.
JNeKLMoHHOoe 3aHsitTne (3 4aca(os)):

NHTepdepupyowme anbtepHatusbl. CTpyKTypa aMnnutyobl BEpOATHOCTU. VIHTerpuposaHve no
TpaekTopuam. Knaccunyeckuii npegen.

Tema 8. UHTerpanbl no TpaeKToOpUsAM.
npakTnyeckoe 3aHsitne (4 4aca(os)):

Teopusa BoamylweHnin n S-matpuua. MiHtepnpeTtaumsa 4neHos psaga Teopum Bo3myweHuin. lNMpasuna
deiHMaHa. NHTerpanbHoe ypaBHeHve ans nponaratopa. JlokasarenbCTBO 9KBUBANEHTHOCTHU
penHMaHOBCKOM N KAHOHMYECKOW OOPMYNTMPOBOK KBAHTOBOW MEXaHUKW.

Tema 9. HepelueHHble Npo6nemMbl KBaHTOBOW (hU3NKW.
JNeKuMoHHoe 3aHsitTne (3 yaca(os)):

Mpobnema ynbTpadomonetoBbix (YP) pacxoauMocTel B KBAHTOBOW Teopun nons. JlokanbHOCTb BO
BpeMeHn ypasHeHus WpennHrepa kak npuynHa Y pacxoammocTtein. HenokanbHOCTb BO BpEMEHU
B3aNMOOENCTBUS, FTEHEPMPYIOWEro ANHAMKKY OTKPbITbIX KBAHTOBbIX cucTeM. [pobnema
nocnenoBaTeNibHoOro y4yera Takom HenokanbHOCTH

Tema 10. Mpo6nembl KBAHTOBOM MEXaHUKU SAEPHbIX ABNEHUN.
npaktnyeckoe 3aHsitne (4 4aca(os)):

MporpamMma BaiiHbepra nocTpoeHUs Teopumn sOepHbiX cun. HecoBMECTHOCTb raMnnbTOHOBOA
OVNHAMUKX C CUMMETPUAMN KBAHTOBOW XPOMOOVNHAMUKN.

Tema 11. OCHOBHbIE NPUHLMMNbI KBaHTOBOM (PU3NKUN M 0606LL,eHHas KBaHTOBas AUHaMMUKa.
neKuMnoHHoe 3aHsiTne (2 yaca(os)):

HenokanbHoe BO BpeMeHu B3ammopericteme. O600LWeHHOe AMHAMNYECKOe YpaBHEHNE. Y paBHEHME
ansa T-matpuubl. MNpencrtaeneHne denHmaHa-lancona.

Tema 12. dPusunka KBaHTOBOW MHPOpPMaLUN.
npakTnyeckoe 3aHsitne (2 4aca(os)):

KybuTtbl. MNepenyToiBaHMe 1 KBAHTOBAsS HEPA3NNYMMOCTb. APryMeHTbl DiiHWwTenHa Moaonbckoro u
PoseHa. HepaseHcTBO Benna.

4.3 CTpyKTypa 1 comepXaHue camocTosiTeslbHoM paboTbl AUCLMNINHBI (MOOYNS)

Buabi
Hepens | camoctositenbHoM [TpynoeMKOCTb
cemecTpa pabortbl (B yacax)
CTYHEHTOB
N3yyeHne
NeKunoHHOro
maTtepuana no
1 6  |[KoHCnekTy C 21 KONNOKBUYM
MCNONb30BaHNEM
pPEeKOMeHO0BaHHO
nntepartypbl

dopMbl KOHTPONS
CaMOCTOATEe/NIbHOWN
paboTbl

N Paspen

OuvcumnnuHbl CemecTp

Tema 6. JuHamunyeckuni
" [nocTynar.

NG

KTPOHHEBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY
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Mporpamma ancumnnuHbl "KeaHtosas dmnsnka"; 03.04.02 duauka; npodgpeccop, A.H. (npodeccop) ManHyTamHos P.X.

Buaobi
N Paspen CemecTp Hepens | camocTosiTensHon [TpyAo0eMKOCTb g;?ﬂg:;:?:;gﬂg;
AducumnnuHbl cemecTpa paborthbl (B yacax) pa6oTb
CTYAEHTOB
N3yyeHue
NEKUNOHHOro
Tema 12. ®usnka martepwana rno
12.|kBaHTOBOM 1 15  |[KOHCneKkTy C 21 KONNOKBUYM
NHdpopmaunu. NCronb3oBaHVEM
pPEeKOMEeHO0BaHHON
nuteparypbl
Wtoro 42

5. O6pa3oBatenbHbie TEXHONOrMW, BK/IIoYasi MHTepPaKTUBHble (hopMbl 06yUYeHuUst
nekuum ¢ NCnonb3oBaHMEM OEMOHCTPALUUM ONbITOB U APKUX SBNIEHUIA B (PU3KKE;
nposeneHne Pn3n4eckoro NpPakTUKyma;

camocTosiTenbHas pabota CTyQeHTOB;

KOHCyNnbTauunn.

6. OueHOUYHble cpeacTBa OJ1sl TEKYLLLEro KOHTPOS yCreBaeMoCT!, NPOMEXYTOYHOMN
aTTecTauum no UToram OCBOEHUS OUCLMIMIIMHBI U y4e6HO-MmeToanyeckoe obecneyeHme
CaMOCTOSITe/IbHOW paboTbl CTYAEHTOB

Tema 1. CoBpeMeHHbI CTaTyC KBAHTOBOWN (PU3UNKM.

Tema 2. SiBneHne KBaHTOBOW MHTepdpepeHLUn.

Tema 3. OCHOBHbIe NPUHLUMNbI KAHOHUYECKON POPMYIMPOBKN KBAHTOBOW TEOPUM.
Tema 4. BeposiTHOCTHas npupoaa KBaHTOBOM MeXaHUKM.

Tema 5. Habniopaemblie. OnepatopHbin coopmannam.

Tema 6. A vHaMuyeckui nocrynar.

KONMOKBUYM , MPUMEPHbIE BONPOCHI:

1. Moyemy cocTosiHus onucbiBaroTcs nydammn? 2. CobcTBeHHble cocTosiHUS 3. OCHOBHbIE CBOMCTBA
cobcTBEHHbIX cocTosHMIA 4. Kak onpenensitotcs onepatopbl? 5. Moyemy onepatopbl fOMXHbI ObITb
apmnToBbiMN? 6. CMbicn cocToaHua ¢_1*|fi_x>+ c_2*|fi_y>. 7. Onepatop p_x 8. CpenHee 3Ha4yeHne
p_X B coctosHum c_1*|fi_x>+ c_2*|fi_y>. 9. HeonpeneneHHOCTb p_Xx B coCTOAHUN C_1*|fi_x>+
c_2*[fi_y>. 10. Y10 MOXHO cka3aTtb 0 Habnaaembix, MMelowmx obwme cobcTBeHHbIe BekTopa? 11.
O606weHHOe COOTHOWEHME HeonpeneneHHocTel 12. KoopanHatHoe npeacTtaeneHune 13.
MmnynbcHoe npenctaeneHue 14. KaHoHnyYeckne KOMMyTaTuBHble COOTHoweHus 15. [lokasatb
ncxonos M3 Buaa onepartopa p_i 16. [lokazatb COOTHOWEHNE HeonpeaeneHHocTn [ein3eHbepra 17.
Onepatop opbutansHoro momeHTa L 18. YpasHeHue WpennHrepa 19. Onepartop asontoumm 20.
InHammyeckoe ypaBHeHue B kapTuHe [eiideHbepra 21. [JuHaMmyeckoe ypaBHEHME B KApTUHE
B3anmogencTemsa 22. Kak nokasblBaeTcs HeCcoBMeCcTHocTb L x, L_ymnlL z

Tema 7. OCHOBHbIe NPUHLUUMNbI peHHMaHOBCKOM OOPMYTMPOBKN KBAaHTOBOW MeXaHMUKMW.
Tema 8. UHTerpanbi no TpaekKToOpUsaM.

Tema 9. HepelueHHble Npo6nemMbl KBaHTOBOM (hU3NKW.

Tema 10. Mpo6nembl KBAaHTOBOM MEXaHUKU SAEPHbIX SABNEHUN.

Tema 11. OcCHOBHble NPUHLMMNbI KBaHTOBOM (pU3NKUN M 06006LL,eHHas KBaHTOBas AUHaMMKa.
Tema 12. Pusmka KBaHTOBOM UHCPOpPMaLIMW.

KONNOKBUYM , NPMMEPHbIE BOMPOCHI:

KTPOHHEBH
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23. Bup onepatopa L_z 24. CobCTBEHHBIN BEKTOP U COBCTBEHHbIE 3HaYeHust L2 n L_z 25.
MoMeHTHbIA 6a3nc 26. YpaBHeHue LpenmHrepa B KoopANHATHOM NpeacTaBneHun 27. YpaBHeHne
WpeaunHrepa B umMnynbcHoM npeacrasneHmm 28. CtaunoHapHoe ypasHeHue WpeamHrepa 29.
OnpepnennTtb cpefHee 3HaYeHne KOOPAMHAThl X YacTuLbl B SME B OCHOBHOM COCTOSHUK. 30.
Onpepnenntb HeoNpeaeneHHOCTb KOOPAMHAThI X HacTULbl B SME B OCHOBHOM COCTOSHUK. 31.
Onpepnenntb cpefHee 3Ha4YeHne UMnynbca P_X 4acTuubl B SME B OCHOBHOM COCTOSIHMM. 32.
Onpepnenntb HeONPeaeneHHOCTb UMMYbca P_X YaCTuLbl B SME B OCHOBHOM COCTOSIHMM. 33.
SHepreTnyeckme ypoBHu atoma Bogopoaa 34. ToHkas CTpykTypa atoma Bogopona 35. JlamboBckuii
cosur 36. KeaHTtoBble Yncna 37. CobCcTBEHHbIE BEKTOPbI M 3HAYEHMS onepaTtopa NonHOro MoOMeHTa
konuyectea asuxeHns J 38. CnvH 39. IHBapmaHTHOCTb 1 3aKOHbI coxpaHeHus 40. ToXaeCTBEHHbIE
yacTuubl 1 cTaTucTuka. PepmMmoHbl M 6030HbI. 41. CBSI3b CNMHA U CcTaTUCTUKK. 42. Kakasi KOHCTaHTa
OBUXEHWS CBSA3aHa C MHBAPUAHTHOCTbIO OTHOCUTENBbHO 3epKanbHOro otpaxeHuna? 43. Matpuua
Maynu 44. MHoroanekTpoHHble atombl 45. Mpasuna otbopa

Tema . UToroeasi popma KoHTpons

[MprMepHble BOMPOCHI K 9K3aMeHy:

KoHTponb ycneesaemocTu B oopMe KONNOKBMyMa 1 3a4eTa.

KoHTponbHbIe BONPOCH!:

1. YlBneHvne KBaHTOBOW MHTEPdIEPEHLNN.

2. AMnnutyna seposaTHOCTW. [MpnHUMN cyneprnosnuun amnanTyn BEPOSTHOCTU.
3. KaHoHunyeckunii 1 goenHMaHOBCKMNIA MOOX0Obl K KBAHTOBOW TEOPUN.

4. OCHOBHblE MPUHLMMbI KAHOHNYECKOW (POPMYNMPOBKN KBAHTOBOW Teopuu. [1pocTpaHCTBO
COCTOSHUIA.

5. lNMpocTpaHcTBa COCTOSHMIA NPOCTON YaCcTULbl U NoNApu3aunmn POTOHOB.

6. CBSI3b BEKTOPOB COCTOSIHWI C pe3ynbTaTtamm SKCNepuMeHToB. [poeKLMOHHbIA NocTynar.
7. Habniopgaemble. OnepatopHbiil hopMannam.

8. CoBMeCTHOCTb HabnoaaeMblX.

9. NonHas cnctema COBMECTHbIX HAbNO4AEMBIX.

10. dopmannam Lupaka. OcHaueHHoe runbbepToBo NPOCTPAHCTBO COCTOSIHUIA.

11. OuHamnyeckunn noctynat. Oneparop asonounn. YpasHeHue LLpennHrepa.

12. CBoiicTBa HenpepbIBHOCTY onepaTtopa asontoummn. Teopema CtoyHa. Bo3aMOXHOCTb Bbixoaa 3a
PaMKM1 ramuibTOHOBOW AVHAMUKMN.

13. OCHOBHble NPUHUMMbI (PENHMaHOBCKON POPMYNNPOBKN KBAHTOBOW MEXAHWKMW.
14. VIHTerpanbl No TpaekTopusiM.

15. Teopus Bo3mywweHUn 1 S-maTpuua.

16. IHTepnpeTauns 4neHoB psga Teopun Bo3myleHuin. lNpasuna denHmaHa.

17. iHTerpanbHoe ypaBHeHWe Ons nponararopa.

18. [Joka3atenbCTBO 3KBUBANEHTHOCTY (DENHMAHOBCKOM M KAHOHNYECKOW ChOPMYNMPOBOK
KBaHTOBOI MeXaHUKW.

19. Mpobnema ynbTpadmonetoBbix (YP) pacxoamMocTeil B KBAHTOBOW TEOPUN MONSI.
20. JlokanbHOCTb BO BpeMeHu ypasHeHus WpeauHrepa kak npuynHa YP pacxonmMocTen.

21. HenokanbHOCTb BO BPEMEHW B3aMMOAENCTBMS, FEHEPUPYIOWEr0 ANHAMUKY OTKPbITbIX KBAHTOBbIX
CUCTEM.

22. [Mpobnembl KBaHTOBOW MEXaHWKUN SAEPHbIX SBNEHWIA.

23. MNMporpamma BaitHbepra NnocTpoeHns Teopumn SAePHbIX CUN.

24. HecoBMeCTHOCTb raMu/IbTOHOBOW AMHAMUKM C CUMMETPUSIMU KBAHTOBOW XPOMOONHAMUKMN.
25. O606uweHHas KBaHTOBas AnHaMmKa.

26. HenokanbHoe BO BpEMEHM B3aMOLENCTBME N 0606WEHHOE AUHAMMNYECKOE YPaBHEHME.
27. YpaBHeHue ons T-matpuubl.

28. Mogzenb ¢ cenapabenbHbIM B3aMOLENCTBUEM.

KETPOHHBH
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29. lNpepctasneHne PennHmaHa- [lancoHa.

30. duramka kBaHTOBOW MHGopMaumn. KybuTbl.

31. lNepenyTbiBaHNE N KBAHTOBas HEPA3NYMMOCTb.

32. AprymeHTbl OnHwTernHa MNogonbckoro n PoseHa. HepaseHcTBo Benna.

7.1. OcHOBHas nuTteparypa:

Koyenaes B./. KsaHToBas Teopus: koHcnekT nekuun / b. . Koyenaes; KasaH. tbenep. yH-T, UH-T
dounaunku, Kadp teopet. pmsnkn.?[2-e n3g., nepepab., gon. un ncnp.]. - KazaHb: [KazaHckuia
yHuBepcuteT], 2013.7222 c.

CuyxvH, [0.B. Obwmit kypc onaunkn Tom 5 AToMHas 1 aoepHas pusmka. [9neKTpoHHbIA pecypc] ?
ONEeKTPOH. aaH. ? M. : ®dusmatnut, 2002. ? 784 c. ? Pexum goctyna:
http://e.lanbook.com/book/2315 ? 3arn. ¢ akpaHa.

®denHmaH, P. [ioXnHa nekumi: WwecTb NOMpoLle 1 WecTb NOCNOXHee: NepeBos ¢ aHrnuickoro / P.
derinman; MNep. E. B. ®anésa, B. A. HoceHko. - M.: BMUHOM. JTabopaTopus 3HaHuit, 2014. - 317 c.:
un. http://e.lanbook.com/books/element.php?pl1_id=50540

7.2. lononHutenbHasa nuteparypa:

Mapwakos A.H., BeegeHue B kBaHTOBYIO don3uky. - M.:'JlaHb', 2010. - 352
c.;http://e.lanbook.com/books/element.php?pl1_id=297

Wnonbckuin 3.B., AToMHas comuamka. Tom 2. OCHOBblI KBAHTOBOW MEXAHWUKM U CTPOEHNE 3NEKTPOHHOM
obonoyky atoma. - 'Jlanb', 2010. - 448 c.;http://e.lanbook.com/books/element.php?pl1_id=443

Daebinos A.C. KBaHToBas MexaHuvka: yuebHoe nocobue. - Cl16: BXB lMetepbypr, 2011. - 704 c.
http://znanium.com/bookread.php?book=351130

7.3. UHTepHeT-pecypcChbl:

ManHytomHos P.X., Kanayes A.A., MytbirynnuHa A.A., Xamagees M.A., Canaxos M.X.
B3anmopnenctene aToMoB C MOMEM 1A3€PHOro N3nyyYeHns n pe3oHaHcHas gonyopecueHums. KasaHb
2013, 32c. -
http://shelly.kpfu.ru/e-ksu/docs/F1215185736/metodichka.VZAIMODEJSTVIE.ATOMOV.S.POLEM..pdf

"anHyTamHoB, P.X. lNMapafokCbl KBAHTOBOW MEXAHWKW: KBAHTOBbIA Napanokc 3eHoHa / P.X.
aHyTOnHoB, A.A. MyTbirynnnHa. Y4ebHo-mMeToanydeckoe nocobve ons MarmctTpaHToB NepBoro roga
0by4eHust omamnyeckoro dpakynbTteta. HayyHbii pegaktop - M.X. Canaxos. - 2009. - KasaHb, KI'Y. -
18 c.(1.5 n.n.) - http://shelly.kpfu.ru/e-ksu/docs/F1341557413/Zeno.paradox.pdf

KBaHTOBas Teopus nons ? dmnaunyeckas saHUMKIONEANS -
http://www.femto.com.ua/articles/part_1/1562.html

KBaHTOBas pusuka -
http://ru.wikipedia.org/wiki/%D0%9A%D0%B2%D0%B0%D0%BD%D1%82%D0%BE%D0%B2%D0%B0%

MonynsapHbIA pecypc No coBpeMeHHon pusuke - hitp://ysfine.com/

8. MarepmanbHo-TexHU4Yeckoe obecrneyeHne QUCLMUNINHbI(MOAYS)

OcBoeHve gncuunnuHbl "KBaHToBas gomaunka" npegnonaraet UCNonb30BaHWe cneayowero
MaTepuanbHO-TEXHNYECKOro 0becneyeHus:
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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.

YyebHo-MeToaMYecKas nutepatypa Ans 4aHHON AUCLMMAVHBI UMEETCS B HANMYun B
3NeKTPOHHO-6ubnnoTeyHol cucteme Mapatenoctea "/laHb" , 4OCTYN K KOTOPOW NpeaocTaBneH
ctyneHtaMm. 9bC Mapnatenbctea "/laHb" BkioYaeT B cebs 9NeKTPOHHblE BEPCUM KHUT N34aTenbcTBa
"laHb" 1 opyrux Beoywmx n3natenbcTB y4ebHOM nnTepatypbl, a TakXXe aNeKTPOHHbIe BEPCUM
NepuoaNYEeCcKNX U3naHnii No eCTECTBEHHbIM, TEXHUYECKMM M FTyMaHUTapHbIM Haykam. ObC
NapatenbcTBa "/laHb" obecneymBaeT LOCTYN K HAYYHOR, y4ebHOM nuTepatype 1 Hay4HbIM
NeprvoanYecKUM N34aHNSIM MO MakCUManbHOMY KOMYECTBY NPOGUIbHBIX HaNpPaBneHWii ¢
cobnoneHneM Bcex aBTOPCKMX U CMEXHbIX Npas.

JNlekummn NpoBoASITCS B ayANTOPUM, OCHALWEHHOW COBPEMEHHBIM MYNIbTUMEANAHLIM 060PYAOBaAHUNEM.

Mporpamma cocTtasneHa B cootBeTcTBum ¢ TpeboBaHnsmm GrOC BIMO 1 y4ebHbIM nnaHoM no
HanpasneHnio 03.04.02 "duaunka" n marnctepckomn nporpamMmme TeopeTndeckas n MatemaTnyeckas
donsuka .
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ABTOpP(bI):

"anHyTomHoB P.X.

S 201 __r.
PeueH3eHT(bl):
Hegenbes J1.A.

v 201 __r.
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