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Mporpamma ancumnnuHbl "KeaHtosas dmnsnka"; 011200.68 dusumka; npodeccop, 4.H. (npoteccop) IMariHyTamHos 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 aucumnnnHa BkntodeHa B pasgen " M2.6.1 MpodeccnoHanbHblii
obpaszoBarenbHoit nporpammbl 011200.68 Pursnka n oTHocuTcs K 6a3oBoi
(obwenpodpeccmnoHanbHom) yactn. OcBamBaeTcs 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'").

OCHOBHbIE MONOXEHNS OUCUNMINHDBI OOMXHbI 6bITb MCMONb30BaHbI B JanbHenwem npn n3y4eHnin
cnenyrowmx ouCUnninH:

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

OCHOBHOW

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

B pesynbTate 0CBOEHUSI AMCLMNINHBI (OOPMUPYIOTCS CReaytowme KOMNeTeHUNN:

Pacwucposka

LLincpp komnereHumu npuobpeTaeMon KoMneTeHLUU

OK-1 CMNOCOBHOCTbIO AEMOHCTPUPOBATD YriybneHHble 3HaHNS B

(0BuekynkTypHLie obnactu MmateMaTuKn N eCTECTBEHHbIX HayK

KOMreTeHuunn) y

OK-5

(0BLwekynbTypHbIE CNOCOBHOCTBLIO NOPOXAaTh HOBbIE NAEWN (KPEATUBHOCTD)

KoMMeTeHuunn)

OK-7 CNoCOBHOCTbIO aAanTMPOBaTLCS K UBMEHEHMIO HAYHYHOO U
Hay4YHO-NPOM3BOACTBEHHOIO NPOUNIS CBOEN

(0blWeKyNbTypHbIE .

KOMNETEHLIN) NPOdEeCCMOHANbHON AEATENbHOCTU, K UBMEHEHUIO

COUMOKYNbTYPHbIX N coUManbHbIX YCHOBMVI nedaTenbHoOCTU

AK-1 CNocobHOCTbIO CBOOOAHO BnaneTb PyHAAMEHTaNbHbIMU
pasgenamm omankn, Heo6Xo0aUMbIMU ANS PEEHUS

npogoeccuoHanbHble o

(K orl?nnqe)T eHLIAN) Hay4HO-UccnenoBaTenbCkux 3anay (B COOTBETCTBUN CO CBOEMN
MarmcTepcKom nporpammon)

MK-2 CMOCOBHOCTBIO MCMOIb30BaTh 3HAHWNS COBPEMEHHbIX Npobnem

(npodhbeccmoHanbHble OU3NKN, HOBENLWMX OOCTUXEHUIA (PU3NKU B CBOEN

KOMMeTeHuun) Hay4HO-UccnenoBaTenbCkon 0eaTeNbHOCTH
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Mporpamma ancumnnuHbl "KeaHtosas dmnsnka"; 011200.68 dusumka; npodeccop, 4.H. (npoteccop) IMariHyTamHos P.X.

Pacwmndpposka
LLincpp komneteHumu npuobpeTaeMor KoMneTeHLUU
CNoCcOBHOCTBLIO UCMONb30BaTh CBOOOAHOE BNafeHme
AK-5 NpodheccrnoHanbHO-NPOOMIMPOBAHHBIMU 3HAHNSAMM B 06nacTu
NH MaLMOHHbIX TEXHONOMNA, COBPEMEHHbIX KOMMbIOTEPHbIX
(npodheccunoHanbHble copmauo exHonoriin, copeme OMMbIoTEP
KOMMETEHLINN) ceTei, NporpaMMHbIX MPOOYKTOB M pecypcoB VIHTepHeT ans
peleHnsa 3aaay npodpeccrnoHanbHOn 0eaTeNbHOCTU, B TOM
Yynucne Haxo4AWMxXcs 3a npegenamm NPoguIbLHONM NOArOTOBKM
AK-6 Hay4YHO-MHHOBALMOHHAS OesATENbHOCTb: CNOCOBHOCTbIO
(NPOMECCHOHANTbHbIE cB0H0OHO BnaneTb pasnenamm pusmkmn, HeobxoAMMbIMI ONs
peLeHNS Hay4HO-MHHOBALUMOHHbIX 3a4a4y (B COOTBETCTBUN C
KOMreTeHuun)
npodounem NoAroToBKN)
MK-7 cnocobHOCTbIO CBOOOAHO BNaaeTb NPOdeECCMOHaNbHbIMM
(npodheccunoHanbHble 3HaHNAMN Ona aHann3a n cuHTesa om3nyeckon nHgopmaLnm
KoMMeTeHuunn) (B COOTBETCTBUM C NPOCOUIEM NOArOTOBKN)

B pesynbrate 0CBOEHUS OUCUUMINHBLI CTYOEHT:
1. DONXEH 3HaThb:

OCHOBoOMNonararwlme NPUHLKMNbI COBPEMEHHON KBAHTOBOW TEOPUW; OCHOBHbIE MONOXEHNS
KaHOHWYeCKOro N oerMHMaHOBCKOro NOAX0A0B K KBAHTOBOW TEOPUN; Napafoke SUHIITENHA,
Moponbckoro n Po3eHa 1 kBaHTOBbIN Napafokc 3eHoHa.

2. IONXeH yMeTb:

NPUMEHSTb (Pnanyeckre naem nexaume B OCHoBe napagokca dnHwrenHa-lNononbckoro-PoseHa n
napafokca 3eHoHa ANs peweHns NpukKnagHbixX 3a8ay (Pu3nkm n KBaHTOBOW MHKPOPMATUKK;
NCcnonb3oBaTb Npu paboTte cnpaBoyHyto 1 y4ebHyo nuTepaTtypy B 06nacT KBaHTOBOM Con3MKu,
Haxo4nTb Apyrne HeobxoAMMble MCTOYHUKN MHCpopMauun 1 paboTtaTtb C HUMMU.

3. OOnXeH BnageTb:

MeToOamMn COBPEMEHHOM KBAHTOBOWN QOU3VKN.

4. nONXeH OEeMOHCTPUPOBATb CNOCOOHOCTb Y FOTOBHOCTb:

K y4acTuo B UCCNEeLOBaHMSX, CBSI3AHHbIX C PELEeHEM 3a4a4 COBPEMEHHOI KBAHTOBOW COU3NKM

4. CTpyKTypa U cogepxaHve AUCLUUMNINHDBI/ MOoayns
Obwas Tpy[0EMKOCTb AUCLMIMIIMHBI COCTaBNSET 3a4eTHbIX(bIE) eAnMHUL(bl) 72 Yaca(oB).
dopma NPOMEXYTOYHOro KOHTPONS AUCUMMAUHBLI 3a4eT B 1 cemecTpe.

CyMmMapHo no aucumnanHe MOXHO nony4ntb 100 6annos, n3 HUX Tekywas paboTa oueHnaeTcs B 50
6annos, ntorosas coopma KoHTpons - B 50 6annos. MMHMManbHoe KONMMYECTBO ANS AOMyCcKa K 3a4eTy
28 6annos.

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

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

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

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

4.1 CTpyKTypa n copepxaHue ayauTopHon paboTbl No aucuMnInHe/ MOaynio
TemaTnyeckum nnaH oUCUUNAUHbI/MOAYNA

Buabl n yachbl
Paspen ayauTopHon paborTbl,
Hepens MUX TPYA0EeMKOCTb Tekywye dhopMbi
N D.VIIC\:IIL‘I.)VJIJ‘I'Iyr,l.Iv;I'HbI/ CemecTp cemecTpa (B yacax) KOHTpons
neKu““”PaKTVl“eCKMeHaﬁopaToprle
3aHATUSA paﬁoTH

Tema 1. CoBpeMeHHbIN
A
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Buabl n yachbl
ayauTopHOM paboThbl,

Pasnen MX TPYAO0EeMKOCTb
N| Becwnme  CemectpiolCC, (e uaca T ompans
Nekumm MpakTnyecknellaboparopHbie
3aHATUSA pa60Tb|

Tema 2. flBneHne

2. |KBAHTOBOW 1 2 0 2 0
nHTEepdepeHLmn.
Tema 3. OCHOBHbIE
NPVHLUANbI

3. [KaHOHWMYeckoW 1 3 2 0 0
dOOPMYNMPOBKN

KBaQHTOBOW TEOpUN.

Tema 4. BepoaTHoCTHas
npupoaa KBaHTOBOW
4. MEXaHWKW. 1 4 0 2 0

Tema 5. Habniogaemble.
5. |OnepatopHbIi 1 5 2 0 0
doopmannsm.

Tema 6. duHamunyecknii Konnoksunym
6. nocrynar. 1 6 0 2 0

Tema 7. OcHOBHble

NPUHLMNbI

7. |(penHMaHoBCKOM 1 7 3 0 0

dOOPMYNMPOBKN

KBQHTOBOW MeXaHUKW.
Tema 8. NHTerpansl no

8. TpaekTopusaMm. 1 8.9 0 3 0

Tema 9. HepeuweHHble
9. |npobnemMbl KBAHTOBOWA 1 10-12 4 0 0
dOU3NKN.

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

Tema 11. OcHOBHbIE
NPUHLMMbI KBAHTOBOM

11'cp|/|3|/||<|/| 1 0606WeHHas 1 14 2 0 0
KBaHTOBasa OuMHaMuKa.
Tema 12. dunsuka

12.|kBaHTOBOVA 1 15 0 2 0 Konnoksnym
nHpopMaLunn.
Tema . UTorosas 1 0 0 0 3avert
doopMa KOHTpOns
NToro 15 15 0

4.2 CopepxaHvue JUCLUMNUHbI
Tema 1. CoBpeMeHHbI CTaTyC KBAHTOBOWN (PM3UKM.
JNleKLLMOHHOe 3aHsiTue (2 Haca(os)):
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KBaHTOBas pmanka 1 Hay4HO-TEXHMYECKas peBontoums Hadyana XX seka. HepelleHHble npobnembl 1
nepcnekTuBbl AanbHenWero pa3suTuns.

Tema 2. SiBneHne KBaHTOBOW MHTepdpepeHLUn.
npakTudeckoe 3aHsitne (2 yaca(os)):

AMnnutyna BeposTHOCTW. [prHUMN cynepno3nuumn amnauTyn BepoaTHOCTU. KaHOHMYeCcKnin n
JoenHMaHOBCKMI NOAX0Obl K KBAHTOBOW TEOPUN.

Tema 3. OCHOBHblE NPUHLUMbI KAHOHUYECKON POPMY/TMPOBKM KBAHTOBOW TEOPUN.
JNIeKLMOHHOe 3aHsiTne (2 4aca(os)):

[MpocTpaHCTBO COCTOSAHMIA KBAHTOBOW CUCTEMbI. [TpocTpaHCcTBa COCTOSAHMIA MPOCTON YacTULbl K
nonspusaunm ooToOHOB.

Tema 4. BepossiTHOCTHas npupoaa KBAHTOBOM MeXaHUKM.

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

CB513b BEKTOPOB COCTOSIHUIA C pe3ynbTataMun 3KCNepUMEHTOB. [MpOeKUMOHHbIN NocTynar.
Tema 5. Habnrogaemblie. OnepatopHbI hopmannsm.

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

CoBMecTHOCTb Habnoaaemblx. MonHas cuctema coBMecTHbIX Habnogaembix. @opmannam dupaka.
OcHalleHHoe rnnbbepToBO NPOCTPAHCTBO COCTOSIHUIA.

Tema 6. lIuHaMnyeckumn nocrynar.
npaktnyeckoe 3aHsitne (2 4aca(os)):

Onepartop asontounn. YpasHeHve LpennHrepa. CBa3b xapakrtepa OMHAMIKK CO CBOMCTBaMM
HenpepbIBHOCTU onepaTopa asontoumun. Teopema CtoyHa. Bo3MOXHOCTb Bbixo4a 3a paMKu
raMubTOHOBOM OVHAMUKW.

Tema 7. OcHOBHbIe NPUHLUUMNBbI oeHHMaHOBCKOMN oOPMYTMPOBKU KBAaHTOBOW MeXaHMUKW.
neKuMnoHHoe 3aHsiTne (3 yaca(os)):

NHTepgepupyowme anbtepHatuebl. CTpykTypa aMnanTynbl BEPOSTHOCTU. VIHTEerpnpoBaHme no
TpaekTopusiM. Knaccuyeckuin npenen.

Tema 8. UHTerpanbl No TpaeKTopusaM.
npaktnyeckoe 3aHsitne (3 4aca(os)):

Teopusa BoamylweHnin n S-matpuua. MiHtepnpeTtaumsa 4neHoB psaga Teopum Bo3myueHuin. MNMpasuna
®denHmaHa. NHTerpanbHoe ypaBHeHe Ong nponararopa. [lokasaTenbCTBO 3KBUBANIEHTHOCTU
PENHMaHOBCKOM N KAHOHMYECKOW OOPMYNTMPOBOK KBAHTOBOW MEXaHMUKN.

Tema 9. HepelueHHble Npo6nemMbl KBaHTOBOM (hU3UKM.
neKkumnoHHoe 3aHsiTne (4 yaca(os)):

Mpobnema ynbTpadpmoneToBbix (YP) pacxoanMocTel B KBAHTOBOW Teopumn nons. JIokanbHOCTb BO
BpeMeHu ypasHeHns WpeauHrepa kak npuynHa YP pacxogmmocTein. HenokanbHOCTb BO BPEMEHM
B3aVIMOLENCTBUSA, FEeHEPMPYIOLLEro ANHAMMKY OTKPbITbIX KBAHTOBbIX cucTeM. [pobnema
nocnefoBaTtefibHOro yyeta Takon HenokKanbHOCTH

Tema 10. Mpo6nembl KBAHTOBOM ME@XaHUKMU SAEPHbIX ABNEHUMN.
npakTnyeckoe 3aHsitne (4 4aca(os)):

MNporpamma BaliH6epra NocTpoeHns Teopun sioepHbIX cun. HecoBMECTHOCTb raMmIbTOHOBOW
OVNHAMUKW C CUMMETPUSIMU KBaHTOBOM XPOMOONHAMUKM.

Tema 11. OCHOBHbI€ NPUHLMIMbI KBaHTOBOW oU3NKM U 0606LL,eHHasi KBaHTOBasi AMHaAMUKa.
JNleKLLMOHHOe 3aHsiTue (2 Haca(os)):

HenokanbHoe Bo BpemeHu B3anmoaerictene. ObobLeHHoe AMHaMUYeckoe ypaBHeHMe. Y paBHeHne
ansa T-matpuubl. MNpencrtaeneHne derHmaHa-ancona.

Tema 12. dPusnka KBaHTOBOW MHpOpMaLUN.
npakTnyeckoe 3aHsitne (2 4aca(os)):

KybuTbl. lNMepenyTbiBaHWe 1 KBAHTOBAS HEPA3NNYMMOCTb. ApryMeHTbl SiHwTeliHa Moaonbckoro u
PoseHa. HepaseHcTBO Benna.
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4.3 CTpyKTypa 1 copgepxaHume caMOCTOSITENIbHOM paboTbl AUCLUMINHBI (MOLYNISA)

Buabi
Hepens | camoctositenbHoM [TpynoemMKOCTb
cemecTpa pabortbl (B yacax)
CTY[EHTOB
N3yyeHne
NeKunoHHOro
marepuana no
1 6  |[KoHCnekTy C 21 KONNOKBUYM
MCNONb30BaHNEM
pPEeKOMeHO0BaHHO
nntepartypbl

N3yyeHue
NEKUNOHHOro
Tema 12. ®usnka martepwana rno
12.|kBaHTOBOM 1 15  |[KOHCMeKkTy C 21 KONNOKBUYM
NHpbopmaunn. NCMonb30BaHVEM
pPEeKOMeHO0BaHHO
nutepartypbl

UTtoro 42

dDopMbl KOHTPONS
CaMOCTOATE/IbHOW
paboTbl

N Paspen

IuvcumnnuHbl CemecTp

6 Tema 6. JuHamunyeckuni
" |[mocTynar.

NC

N

5. O6pa3oBatenbHbie TEXHONMOrMW, BK/IloYasi MHTepPaKTUBHble (hopMbl 06yYeHus
NeKUUn C MCMonb30BaHMEM OEMOHCTPALMN OMNbITOB U APKUX SBNEHWI B (OU3MKE;
npoBeneHne PU3N4eckoro NPaKkTUKyMa;

camocTosiTenbHas pabota CTyoeHTOB;

KOHCyNnbTauum.

6. OueHOYHble cpeacTBa AJisi TEKYLLLEro KOHTPOJISl yCreBaeMoCTu, MPOMeXYTOUHOM
aTTecTauum No UToram OCBOEHUs1 AUCLMMIMHBI U yYeOHO-MeToaMYeckoe obecneyeHune
CaMOCTOsITe/IbHOWU paboThl CTYAEHTOB

Tema 1. CoBpeMeHHbI cTaTyC KBAHTOBOWN (PM3UKM.

Tema 2. SiBneHne KBaHTOBOW UHTEepdpepeHLUN.

Tema 3. OCHOBHbIe NPUHLUMNbI KAHOHUYECKON POPMYIMPOBKN KBAHTOBOW TEOPUM.
Tema 4. BeposiTHOCTHasi npupo,aa KBaHTOBOW MeXaHUKMW.

Tema 5. Habniopaemblie. OnepatopHbi oopmannam.

Tema 6. luHaMuyeckuim nocrynar.

KONMOKBUYM , NPUMEPHbIE BOMPOCHhI:

1. Moyemy cocTosiHus onucbiBaroTcs nydammn? 2. CobctBeHHble cocTosiHUSA 3. OCHOBHbIE CBOMCTBA
cobCcTBEHHbIX cOcTOsIHMI 4. Kak onpenensitotcs onepatopbl? 5. Moyemy onepatopbl f4OMXHbI ObITb
apmmToBbIMN? 6. CMbICH cocTosaHmMA ¢_1*|fi_x>+ ¢_2*|fi_y>. 7. OnepaTop p_x 8. CpenHee 3Ha4yeHue
p_X B cocTtosHumM 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, uMelowmx obwme cobcTBeHHbIe BekTopa? 11.
O606weHHOe cooTHOWEHME HeonpeaeneHHocTel 12. KoopanHatHoe npeacTtaeneHune 13.
MmnynbcHoe npepnctaeneHue 14. KaHoHnyeckne KOMMyTaTuBHble COOTHoweHusa 15. [lokasatb
ncxons M3 Buaa onepartopa p_i 16. Ilokazatb COOTHOWEHMNE HeonpeaeneHHocTn ["ein3eHbepra 17.
Oneparop opbutansHoro momeHTa L 18. YpasHeHue WpeonHrepa 19. Onepartop asontoumm 20.
OnHammyeckoe ypaBHeHne B kapTuHe [eindeHbepra 21. [JuHaMmyeckoe ypaBHEHNE B KApPTUHE
B3aumogencTema 22. Kak nokasbiBaetcs HecoBMecTHocTb L x, L ymL z

Tema 7. OCHOBHbIe NPUHLUUMNBbI peHHMaHOBCKOMN OOPMYTMPOBKU KBAaHTOBOW MEeXaHUKMW.
Tema 8. UHTerpanbl no TpaeKTopusaM.
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Tema 9. HepelueHHble Npo6nemMbl KBaHTOBOM (hU3NKWN.

Tema 10. Mpo6nembl KBAaHTOBOM MEXaHUKU SAEPHbIX SIBNEHUN.

Tema 11. OCHOBHbI€ NPUHLMIMbI KBAaHTOBOW oU3nNKM U 06006LL,eHHasi KBaHTOBasi AMHaMUKa.
Tema 12. Pusmnka KBaHTOBOM UHCPOpPMaLIMW.

KONNOKBUYM , NPMMEPHbIE BOMPOCHI:

23. Bup onepatopa L_z 24. CobCTBEHHBIN BEKTOP U COBCTBEHHbIE 3HAYeHus L2 n L_z 25.
MoMeHTHbI 6a3nc 26. YpasHeHue WpenmHrepa B KOOpANHATHOM NpeacTaBneHun 27. YpaBHeHne
WpeaunHrepa B umnynbcHoM npencrtasneHmm 28. CtaunoHapHoe ypasHeHue WpeamHrepa 29.
Onpepnenntb cpefHee 3Ha4YeHe KOOpAMHAaThbl X HacTuLbl B SME B OCHOBHOM cOCTOsiHUK. 30.
Onpepnenntb HeonpeaeneHHOCTb KOOPAMHATbI X HacTuULbl B SIME B OCHOBHOM COCTOSiHUK. 31.
Onpepnenntb cpefHee 3Ha4YeHVe UMnynbca p_X 4acTuubl B SME B OCHOBHOM COCTOSIHMM. 32.
Onpepnenntb HeonpeneneHHOCTb UMMyNbca P_X YacTuLbl B SME B OCHOBHOM COCTOSIHMM. 33.
OHepreTnyeckme ypoBHu atoma Bogopoa 34. ToHkas CTpykTypa atoma Bogopona 35. JlamboBckuii
cosur 36. KeaHTtoBble Yncna 37. CobcTBEHHbIE BEKTOPLI M 3HAYEHMS onepaTtopa NoiHOro MOMeHTa
konudyectea asuxeHns J 38. CrnvH 39. IHBapnaHTHOCTb 1 3aKOHbl coxpaHeHus 40. ToXaeCcTBEHHble
yacTuupbl 1 cTaTucTuka. PepmMmoHbl 1 6030HbI. 41. CBS3b CMHA U CTAaTUCTUKU. 42. Kakas KOHCTaHTa
IBUXEHUS CBSA3aHa C MHBAPUaHTHOCTbIO OTHOCUTENbHO 3epKanbHOro otpaxeHuna? 43. Marpuua
Maynn 44. MHOroanekTpoHHble atombl 45. [NpaBuna otbopa

Tema . UToroBasi oopma KOHTpOns

[MprMepHbIe BONPOCHI K 3a4eTy:

KoHTponb ycnesaemocTu B oOpMe KONJIOKBUYyMa 1 3a4eTa.

KoHTponbHbIe BOMpPOCH!:

1. {iBNeHve KBaHTOBOWN UHTEPdIEPEHLMN.

2. AMnnntyna BeposaTHOCTU. [puHUMN cynepnosnumnm aMnamTyn BEPOATHOCTU.
3. KaHoHmYecknin n oeinHMaHOBCKMIA NOAX0Abl K KBAHTOBOW TEOPUMN.

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

5. NpocTpaHcTBa COCTOSAHWUIA NPOCTON YacTuLbl U nonspu3aumm gOOTOHOB.

6. CBA3b BEKTOPOB COCTOSIHUIA C pe3ynbTataMun 3KCnepuMeHToB. [poeKUNOHHbI nocTynar.
7. Habniopaemble. OnepatopHbii oopManvam.

8. CoBMeCTHOCTb HabntoaaeMmblx.

9. MNonHas cnctema COBMECTHbIX HabnooaeMblXx.

10. dopmannam Oupaka. OcHalweHHoe rmnbbepToBO NPOCTPAHCTBO COCTOSIHMIA.

11. OuHamnyeckuin noctynat. Onepartop asonounn. YpasHeHune LpennHrepa.

12. CBOWMCTBa HenpepbIBHOCTY oneparopa asonouun. Teopema CtoyHa. BO3MOXHOCTb BbIx04a 3a
paMKu raMmibTOHOBOWN AMHAMUKMN.

13. OCHOBHblE NPUHLMMbLI OENHMAHOBCKO DOPMYNMPOBKM KBAHTOBOW MEX2HUKM.
14. VIHTerpanbl No TpaekTopusiM.

15. Teopus Bo3mylweHni 1 S-matpuua.

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

17. iHTerpanbHoe ypaBHeHWe ans nponararopa.

18. [lokasaTenbCTBO 3KBUBANIEHTHOCTU (PENHMAHOBCKOM M KAHOHMYECKOM COOPMYNMPOBOK
KBaQHTOBOW MeXaHWKW.

19. Mpobnema ynbTpadmoneToBbix (YP) pacxoamMoCcTei B KBAHTOBOW TEOPUN MONS.
20. JlokanbHOCTb BO BpemeHu ypaBHeHus LpenouHrepa kak npuymHa YD pacxogumocTei.

21. HenokanbHOCTb BO BpEMEHN B3aMMOLOeNCTBuA, reHepupyrowero AJuHaMnKy OTKpPbITbIX KBAHTOBbIX
CNCTEM.

22. [MpobneMbl KBaHTOBOW MeXaHUKUN SOEPHbIX SBNEHWIA.
23. Mporpamma BaitHbepra NnocTpoeHns Teoprmn SOEPHbIX CUN.

KETPOHHBH
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24. HecoBMeCTHOCTb raMubTOHOBOW AMHAMUKX C CUMMETPUSIMU KBAHTOBOW XPOMOONHAMUKN.
25. O606LweHHas KBaHTOBas AnMHaMMKa.

26. HenokanbHoe BO BpeMeHM B3anMoaencTene n 0606weHHoe ANHaAMMYEeCKOe ypaBHEHME.
27. YpaBHeHune ona T-matpuupl.

28. Mogenb ¢ cenapabenbHbiM B3aUMOLENCTBUEM.

29. lNpencraeneHne dertHmaHa-ancoHa.

30. dunsmka kBaHTOBOW MHGOopMauun. KybuTbi.

31. lNepenyTbiBaHWe 1 KBAHTOBAs HEPA3NNYUMOCTb.

32. AprymeHTbl OnHwTerHa MNogonbckoro n PoseHa. HepaseHcTBo benna.

7.1. OcHoBHas nuTeparypa:

Kouyenaes b./. KsaHtoBas Teopus: koHcnekT nekuun / b. . Koyenaes; KasaH. benep. yH-T, UH-T
ousnkun, Kad teopet. pmankmn.?[2-e nsa., nepepab., non. n ucnp.]. - KasaHb: [KazaHckuii
yHuBepcuteT], 2013.7222 c.

CuByxuH, L. B. Obwnii kypc omamnkm: yuebHoe nocobue ans By3os: B 5 Tomax / [. B. CuByxuH.?
Mocksa: ®uamatnut, 2006 .7 ; 22 cm. T. 5: ATomHasa u agepHas guauka .? ViapaHue 3-e,
ctepeoTtunHoe .? Mockea : PUSMATIINT, 2006 .? 784 c.: nn.

®denHmaH, P. [ioxXnHa nekumi: WecTb NornpolLle 1 WecTb NOCNOXHEe: Nepesos ¢ aHrnuiickoro / P.
deiinman; Mep. E. B. ®anéea, B. A. HoceHko. - M.: BMUHOM. INabopaTopus 3HaHuit, 2014. - 317 c.:
un. http://e.lanbook.com/books/element.php?pl1_id=50540

7.2. JlononHuTenbHasa nuteparypa:

Mapwakos A.H., BeeneHue B kBaHTOBYIO (pmauky. - M.:"IlaHb", 2010. - 352
c.;http://e.lanbook.com/books/element.php?pl1_id=297

Wnonbcknin 3.B., ATomHas comnamka. Tom 2. OCHOBbI KBAHTOBOW MEXAHUKM U CTPOEHNE 3NEKTPOHHON
obonoyky atoma. - "MNaxb", 2010. - 448 c.;http://e.lanbook.com/books/element.php?pl1_id=443

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

7.3. UHTepHeT-pecypcChbl:

ManHytomHos P.X., KanayeB A.A., MyTtbirynnuHa A.A., Xamagees M.A., Canaxos M.X.
BaanmopgencTene atoMoB C Nonem nasepHoro N3nyyeHns N pesoHaHcHas gonyopecueHuns. KasaHb
2013, 32c. -
http://shelly.kpfu.ru/e-ksu/docs/F1215185736/metodichka.VZAIMODEJSTVIE.ATOMOV.S.POLEM..pdf

ManHyTamHoB, P.X. lNMapanokcbl KBAHTOBOW MEXAHWKW: KBAHTOBbIA Napanokc 3eHoHa / P.X.

aHyTOnHOB, A.A. MyTbirynnnHa. YuyebHo-meToanyeckoe nocobre ons MarmctTpaHToB NepBoro roga
oby4eHunst omamyeckoro gpakynbTteTta. HayyHblii 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 aHUMKIONEANS -
http://www.femto.com.ua/articles/part_1/1562.html

KBaHTOBas puavka -

http://ru.Wikipedia.org/wiki/%DO%9A%DO%BZ%DO%BO%DO%BD%D1 %82%D0%BE%D0%B2%D0%B0%

[MonynsapHbIA pecypc Mo COBPeEMEHHON donauke - http://ysfine.com/

8. MarepumanbHo-TexHU4YecKoe obecrneyeHne oUCLUNAUHbI(MOAYNSA)

OcBoeHve gncumnnnuHbl "KBaHToBas gomavka" npegnonaraet UCNoNb30BaHWE Cneayouero
MaTepuanbHO-TEXHNYECKOro obecneyeHmns:

3AEKTPOHHELBH
YHHBEPCHTET

PHEOFMALMOHHD AHATKTAHECOAR CHCTEMA Kby
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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 011200.68 "dusnka" n marnctepckor nporpamme Pmsmka KOHOLEHCNPOBAHHOIO
COCTOSIHUA .
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"anHyTomHoB P.X.

S 201 __r.
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