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PABOYASl MPOrPAMMA YYEBHON AUCLUMJINHDI

51.0.16 KBaHTOBas Teopums

1. Koo 1 HauMeHoOBaHMe HanpaB/IeHUsA NOArOTOBKU/CNeLnanbHOCTHU:

10.05.01 KomnbloTepHas 6e30nacHOCTb

2. NMpocdunb nogroToBku/cneunnannsanma:

AHanu3 6e30MacHOCTU KOMMbIOTEPHbIX cMcTeM, MaTeMaTnyeckme MeToAbl 3aLimTbl MH(OPMaLMK
3. KBanudukaumsa (cteneHb) BbINyCKHUKA:

CneunanuteTt

4. ®opma obyueHus:

O4Hasn

5. Kacdheppa, oTBeuyaiowias 3a peaansauuio SUCLUINIIUHDI:

Katenpa UngpoBbIX TEXHOOM I

6. CocTaBMTENIU NMPOrpaMMbl:

3anpsraes Cepren AnekCaHapoBMY, JOKTOP IU3NKO-MaTEMATMYECKMX HayK, Npodeccop
7. PekomeHnpoBaHa: npoTokos HMC ®KH Ne3 oT 25.02.2022

8. Y4yeOHbIN rop;:

2024-2025

9.Llenu n 3apaymn yueOHOM AUCLUNJIUHDI:

LUenbio KypcCa ABNaeTCAa 03HakKoMJieHne CTyAeHTOB C OCHOBHbLIMU MOHATUAMMU KBaHTOBOW TEOpUN N €€
MaTeMaTUn4eCKUM arnapaToMm.

3apaun y4ebHoOM ANCUUMNNINHBL: POPMUPOBAHNE YMEHUS UCMOMb30BATb MOHATUS U annapaT Teopun ans
NCCNefoBaHNS KBaHTOBbLIX MHDOPMALIMOHHBIX CUCTEM, @ TakKXe 4N1A PeLeHns NpoCcTenwnx 3aaay
KBAHTOBOW TeopuUn MHGopMaLImn.

10. MecTo y4yeOHOM AMCLMNAUHBI B CTPYKTYpe OOM:

OucunnnnHa oTHocUTCA K 6a3oBon YacTu 610ka B1. Mpy N3A0XKEHUN KypCa NCMOb3YIOTCS CBEAEHNS U3
TakuUX OUCUMNInH, Kak “Anrebpa”, "lT'eomeTpus”, “MaTeMaTn4eckmin aHanms”, “MexaHnka n onTuka”.

11. MnaHupyemsbie pesynbTaTbl 00y4YeHUs NO AUCUUNIMHE/MOAYNIO (3HAHUA, YMEHUSA, HaBblKK),
COOTHECEeHHbIe C MNJIaHMPYEeMbIMMU pe3ysibTaTaMu 0CBoeHUs obpa3oBaTesibHON NPOrpaMMmbl
(koMneTeHUUAMU BbINMNYCKHUKOB) U MHAMKATOPaMM UX BOCTUIXKEHUSA:



Kon 1 Ha3BaHMe KoMMneTeHunm

OMNK-4 CnocobeH aHanu3npoBaTb
(OU3MYECKYIO CYLLHOCTb SBJIEHUI 1
NpoLeccoB, Nexallnx B OCHOBe
(OYHKLMOHNPOBAHNA MUKPOINEKTPOHHOW
TEXHUKWN, NPUMEHATb OCHOBHbIE
(hr3myeckre 3aKoHbl U Mogenu ans
pelleHns 3aa4y NpodeccroHanbHoM
LeATeNnbHoCTH;

OMNK-4 CrnocobeH aHanu3npoBaTb
(PU3MYECKYI0 CYLLHOCTb ABJIEHUI U
MPOLLECCOB, NEXaLlMX B OCHOBE
(PYHKLMNOHNPOBAHNA MUKPO3JIEKTPOHHON
TEXHUKWN, MPUMEHATb OCHOBHbIE
(bUsnYeckre 3aKoHbl U MoLenun 4na
pelwleHna 3aad npodeccnoHanbHom
neaTenbHoCTY;

OlMK-4 CrnocobeH aHanu3npoBaTb
(PU3MYECKYI0 CYLLHOCTb ABJIEHUI U
MPOLLECCOB, NEXaLLMX B OCHOBE
(OYHKUMOHNPOBAHNSA MUKPO3IEKTPOHHOM
TEXHUKW, MPUMEHATb OCHOBHbIE
dU3nNYecKme 3aKoHbl U MOdenn 4ns
pelweHna 3aad npodeccnoHanbHom
neAaTenbHoCTY;

OMNK-4 CrnocobeH aHann3npoBaTb
(hU3MYECKYIO0 CYLLHOCTb ABJIEHUI U
MPOLIECCOB, NEXaLLMX B OCHOBE
(PYHKLMNOHUPOBAHNA MUKPOIIEKTPOHHOM
TEXHUKW, MPUMEHSTb OCHOBHbIE
busnYeckre 3akoHbl U MoLenun 4ns
pelweHnsa 3adad npodeccnoHanbHoM
neaTensHoCTY;

Kop n Ha3BaHue
NHOMKaTopa
KOMMeTeHunmn

OlK-4.5 3HaeT oCcHOBbI
KBaHTOBOW PU3NKU

OlK-4.6 ymeet
NCMNoSb30BaThb
MaTeMaTunyeckune
Moenn PU3nyeckmx
SBJIEHWI 1 MPOLLECCoB

OlMK-4.7 ymeeT pewaTb
TUMNOBbIE NMPUKNagHble
(hm3nyeckne 3ataqn

OlK-4.8 Bnapgeet
MeToAamu
nccnenoBaHua
Pr3nYecKnx ABAEHUIN 1
npoLeccos

12. O6beM aucuMNAUHBI B 3a4e€THbIX eauHULax/yac:

3/108
®opMa NPoOMeXXYTOYHOU aTTecTauum:

JK3ameH

13. TpyAoeMKOCTb No Bugam y4yebHou paboTbl

Bug y4ebHon paboThbl

AynNTOpHbIE 3aHATUS

CemecTp 6

3HaHu4, YMEHWA, HaBblKU

3HaeT TeopeTnyeckKme OCHOBbI
HepenaTUBMNCTCKON KBaHTOBOM
Teopum; cnocobbl NpumMeHeHns
YPaBHEHWIN KBAHTOBOW
Teopun. NPUHLNMbI
NPYMEHEHNSA KBAHTOBOMN
naeonorum B
NHMOPMALMOHHBIX CUCTEMAX;

yMeeT WCMoJib30BaTh
MaTeMaTUYeCcKne MOAem
SBIEHVIA AN ONUCAHNS

MPOLLECCOB B MUKPOMUpPE

peLlaTb OCHOBHbIE 3a4a4n
KBaHTOBOW Teopuu,
3(P(PeKTNBHO MPUMEHATL
KBaHTOBYIO TEOPUIO Npu
OnMncaHnn MoLEeNbHbIX
3NeMEeHTapHbIX KBAHTOBbIX
cnMcTeMm

Bnajgeet MmaTeMaTun4eCknm
alfnapaToM KBaHTOBOW Teopun

Bcero

54



Bug y4ebHon paboThbl CemecTp 6 Bcero

JIeKLIMOHHbIe 3aHATMA 36 36
MpakTnyeckune 3aHATUA 18 18
NabopaTopHble 3aHATUS 0
CamocTosiTeNbHas paboTa 18 18
Kypcosas paboTta 0
[MpoMe)xyTo4yHas aTTecTauns 36 36
Yacbl Ha KOHTPOJIb 36 36
Bcero 108 108

13.1. Copep>xaHne AUCLUMNIIUHBI

n/n HavnmeHoBaHue ConepxaHue Peanunsauwns pasznena SUCLUMIUHBI C
pasgena pasgena NOMOLLbIO OHNaMH-Kypca, IYMK
ONCUMNTMJINHDI AUCUUNINHDI

1. lekuun

1.1 BeepgeHue. Makpo n mukpommp.  https://edu.vsu.ru/course/view.php?id=3978
Mukpomup. BosiHOBbIE CBOMCTBA
Oyannsm. MaTepuu.
MoHATHE O KBaHTOBbIE
KBaHTOBbIX KOMMbIOTEPLI.
NHMOPMaLMOHHbIX  KBaHTOBbIE KaHabl
cucTemax CBA3N. KaHTOBas

KpunTorpadpus.



n/n

1.2

HanmeHoBaHMe
pa3gena
OUCUUMINHBI

OCHOBHbIe
nocTynaTb
KBAHTOBOW
Teopun

ConoepxaHue
pa3sgena
OVNCLUNMNHBI

CocTosiHMe.
MoHATHe
KBaHTOBOIO
COCTOSHUS.
OnepaTtop. Anrebpa
ornepaTopos.
MpuHumn
cynepnosunuum
COCTOSIHUN
CooTBeTCTBUE
onepaTopoB
pumsnyeckum
BE/INYMHAM.
TeopeMbl 06
3PMUTOBLIX
onepaTopax.

BonHoBas pyHKUMA.

YpaBHeHue
LWpepunHrepa.
CraTuctnyeckas
NHTepnpeTauuns

BOJIHOBOW (hYHKLUW.

3mepeHne B
KBAHTOBOW TEOPUMN.
MocTynat 06
n3mMepeHunn.
MpuHumn
HeonpeaeneHHoCTH
ONa pusnyeckux
BEJINYMH.
MpenenbHbIN
nepexog ot
KBAHTOBOW
MeXaHUKKN n
KJlaCCU4eCKonm.

Peanusauna pasgena AMCLUNANHBI C
NMOMOLLbIO OHNaMH-Kypca, IYMK

https://edu.vsu.ru/course/view.php?id=3978



n/n

1.3

1.4

1.5

HanmeHoBaHMe
pa3gena
OUCUUMINHBI

Teopus
npencTaBieHUn
KBAHTOBbIX
COCTOSAHWN

OnHomepHoe
ypaBHeHue
WpepmHrepa

MHoromepHoe,
MHOro4YacTu4Hoe
ypaBHeHue
LWpenuHrepa

ConoepxaHue
pa3sgena
OVNCLUNMNHBI

AkcromaTunyeckas
KBaHTOBas
MexaHUKa.
[npakosckune
0b603HavyeHuns
KBaHTOBbIX
COCTOSAHUIA. bpa n
KET - COCTOSAHNS
Teopus
npeacTaBeHNN
Teopus
npencTaBieHUN
N1 onepaTopoB.
OnepaTop
3BOJIOLUN.
PasnnyHble
npencTaBfieHns
KBAHTOBOW TEOPUMN.

OpHomepHoe
IBVXKEHME,
CsobopgHas
yacTumua.
MogLensHoe
onucaHune
B3aUMOOEeNCTBUIA
YyacTuu,
TYyHHENbHbIN
3hexT. JINHENHBIN
rapMOHNYECKNI
ocumanaTop.

AToMm BOgoOpoLa.
MHOr03N1eKTPOHHbIe
aToOMbl. YpaBHeHue
WpeouHrepa ons
CUCTEMbl MHOMUX
YyacTuy,
CummeTpuYHbIe 1
AHTUCMMMETPUYHbIE
COCTOSAHUS.
Monekynbl. dapa.

Peanusauna pasgena AMCLUNANHBI C
NMOMOLLbIO OHNaMH-Kypca, IYMK

https://edu.vsu.ru/course/view.php?id=3978

https://edu.vsu.ru/course/view.php?id=3978

https://edu.vsu.ru/course/view.php?id=3978



n/n

1.6

1.7

1.8

HanmeHoBaHMe
pa3gena
OUCUUMINHBI

CnunH YacTud.
MaTemaTnyeckun
annapaT Teopun
CrnuHa

KBaHTOBas
Teopus
nepexonos

KybuT.
KBaHTOBbIE
NHDOPMaLMOHHbIE
cucTeMbl

ConoepxaHue
pa3sgena
OVNCLUNMNHBI

OnbIThbl LLUTepHa--
epnaxa. CnuH
3siekTpoHa. CnuH
yacTuy,. MaTpuubl
Maynun. Anrebpa
MaTpuL Maynu

HecTaunoHapHas
Teopus
BO3MYLLIEHUNA,
BeposATHOCTb
nepexofja B
eIVHNLLY BPEMEHMN.
30J10TOE NpaBuIo
®epmu. Teopus
paccesHus.
bopHoBckoe
npubamxeHne B
pacceaHun

KybuT. MpuHuunb
peanvsauunm
KybuTa. CnyTaHHbIE
COCTOSAHNSA
CocTosHUA benna
MpuHUKMNbl paboTsl
KBAHTOBbIX
KOMMbIOTEPOB.
O6wwre npuHLUMLI
KBaAHTOBOW
KpunTorpaduu.
MoHATMe 0
TenenopTauuu
3aksoyeHne

Peanusauna pasgena AMCLUNANHBI C
NMOMOLLbIO OHNaMH-Kypca, IYMK

https://edu.vsu.ru/course/view.php?id=3978

https://edu.vsu.ru/course/view.php?id=3978

https://edu.vsu.ru/course/view.php?id=3978

2
MNpakTn4yeckne
3aHATUA



n/n

2.1

2.2

HanmeHoBaHMe
pa3gena
OUCUUMINHBI

BeepneHue.
Mukpomup.
Oyanusm.
MoHsATME O
KBAHTOBbIX
NH(OPMaLMOHHbIX
cucTemax

OCHOBHbIe
nocTynatb
KBAHTOBOW
Teopun

ConoepxaHue
pa3sgena
OVNCLUNMNHBI

Makpo n Mukpommp.
BonHoBbIE CBOWCTBA
MaTepuun.
KBaHTOBbIE
KOMMbIOTEpPHI.
KBaHTOBbIe KaHaJlb!
CcBsA3U. KaHTOBas
KpunTorpadpus.

CocTosiHMe.
MoHATne
KBAHTOBOI 0O
COCTOSAHUSA
OnepaTtop. Anrebpa
onepaTopoB.
MpuHUmn
cynepnosmuunm
COCTOSAHUN
CooTBeTCTBUE
onepaTopoB
pusnyveckum
BEJIMYMHAM.
TeopeMbl 06
3PMUTOBbIX
ornepaTopax.
BonHoBasa pyHKUMSA.
YpaBHeHue
LWpennHrepa.
CTaTncTnyeckas
NHTepnpeTaums
BOJIHOBOW (hyHKLMMK,
i3mepeHue B
KBAHTOBOW TEOPUMN.
MocTynat 06
n3mMepeHunn.
MpuHLUMN
HeonpeaeneHHoOCTH
ONa prsnyeckux
BEJINYMH.
MpenenbHbIN
nepexog oT
KBAHTOBOW
MeXaHUKKN 1
KJlaCCUYeCKOonM.

Peanusauna pasgena AMCLUNANHBI C
NMOMOLLbIO OHNaMH-Kypca, IYMK

https://edu.vsu.ru/course/view.php?id=3978

https://edu.vsu.ru/course/view.php?id=3978



n/n

2.3

2.4

2.5

HanmeHoBaHMe
pa3gena
OUCUUMINHBI

Teopus
npencTaBieHUn
KBAHTOBbIX
COCTOSAHWN

OnHomepHoe
ypaBHeHue
WpepmHrepa

MHoromepHoe,
MHOro4YacTu4Hoe
ypaBHeHue
LWpenuHrepa

ConoepxaHue
pa3sgena
OVNCLUNMNHBI

AkcromaTunyeckas
KBaHTOBas
MexaHUKa.
[npakosckune
0b603HavyeHuns
KBaHTOBbIX
COCTOSAHUIA. bpa n
KET - COCTOSAHNS
Teopus
npeacTaBeHNN
Teopus
npencTaBieHUN
N1 onepaTopoB.
OnepaTop
3BOJIOLUN.
PasnnyHble
npencTaBfieHns
KBAHTOBOW TEOPUMN.

OpHomepHoe
IBVXKEHME,
CsobopgHas
yacTumua.
MogLensHoe
onucaHune
B3aUMOOEeNCTBUIA
YyacTuu,
TYyHHENbHbIN
3hexT. JINHENHBIN
rapMOHNYECKNI
ocumanaTop.

AToMm BOgoOpoLa.
MHOr03N1eKTPOHHbIe
aToOMbl. YpaBHeHue
WpeouHrepa ons
CUCTEMbl MHOMUX
YyacTuy,
CummeTpuYHbIe 1
AHTUCMMMETPUYHbIE
COCTOSAHUS.
Monekynbl. dapa.

Peanusauna pasgena AMCLUNANHBI C
NMOMOLLbIO OHNaMH-Kypca, IYMK

https://edu.vsu.ru/course/view.php?id=3978

https://edu.vsu.ru/course/view.php?id=3978

https://edu.vsu.ru/course/view.php?id=3978



n/n

2.6

2.7

2.8

HanmeHoBaHMe
pa3gena
OUCUUMINHBI

CnunH YacTud.
MaTemaTnyeckun
annapaT Teopun
CrnuHa

KBaHTOBas
Teopus
nepexonos

KybuT.
KBaHTOBbIE
NHDOPMaLMOHHbIE
cucTeMbl

ConoepxaHue
pa3sgena
OVNCLUNMNHBI

OnbIThbl LLUTepHa--
epnaxa. CnuH
3siekTpoHa. CnuH
yacTuy,. MaTpuubl
Maynun. Anrebpa
MaTpuL Maynu

HecTaunoHapHas
Teopus
BO3MYLLIEHUNA,
BeposATHOCTb
nepexofa B
eIVHNLLY BPEMEHMN.
30J10TOE NpaBuIo
®epmu. Teopus
paccesHus.
bopHoBckoe
npubamxeHne B
pacceaHun

KybuT. MpuHuunb
peanvsauunm
KybuTa. CnyTaHHbIE
COCTOSAHNSA
CocTosHUA benna
MpuHUKMNbl paboTsl
KBAHTOBbIX
KOMMbIOTEPOB.
O6wwre npuHLUMLI
KBaAHTOBOW
KpunTorpaduu.
MoHATMe 0
TenenopTauuu
3aksoyeHne

13.2. Tembl (paspensl) AUCLUMNINHBI U BUALI 3AHATUM

Peanusauna pasgena AMCLUNANHBI C
NMOMOLLbIO OHNaMH-Kypca, IYMK

https://edu.vsu.ru/course/view.php?id=3978

https://edu.vsu.ru/course/view.php?id=3978

https://edu.vsu.ru/course/view.php?id=3978



No HanmeHoBaHue JNlekumoHHble  MMpakTunyeckme JlabopaTopHble CamocTosTenbHas Bcero
n/n  Tembl (pa3gena) 3aHATMA 3aHATMA 3aHATMA paboTa

1 BBepneHue. 8 4 2 14
Mukpomup.
Oyanusm.
MoHsaTME O
KBaHTOBbIX
NHOPMaLMOHHbIX
cucrtemax

2 OCHOBHBbIe 4 2 2 8
nocTynaTbl
KBAHTOBOW
Teopun

3 Teopus 4 2 2 8
npeacTaBaeHUn
KBAHTOBbIX
COCTOAHWN

4 OpHomepHoe 4 2 2 8
ypaBHeHMne
WpennHrepa

5 MHoromepHoe, 4 2 4 10
MHOI0 YacTuU4Hoe
ypaBHeHue
LWpenuHrepa

6 CnKnH YacTuu. 4 2 2 8
MaTeMaTnyeckun
annapaTt Teopum
CnunHa

7 KBaHTOBas 4 2 2 8
Teopus
nepexonoBs

8 KybuT. 4 2 2 8
KBaHTOBLIE
NHOpPMaLMOHHbIe
CUCTEMb

36 18 0 18 72

14. MeTopuyeckue yKasaHus Ois o6y4yaloLwmxcs No 0CBOEHUIO AUCLUMNJIUHDI
Mpu N3yYeHNn ANCLUMNINHLI PEKOMEHAYETCS UCMOb30BaTh ClelytoLine CpeiCcTBa
- PEKOMEHAYEMYIO OCHOBHYIO 1 JIONOSIHUTENbHYIO IMTEepaTypy;

- METOANYECKMNE YKa3aHnAa 1 nocobus;



- KOHTPOJIbHbIE 3adaHNA OJ1A 3aKPENJIEHNA TEOPETUHECKOr0 MaTepKana,
- 21IEKTPOHHbIE BEPCUN y‘-leﬁHI/IKOB n MeToon4yeckmnx yKa3aH|/||7| ONnA BbINONTHEHUA NPAKTUYECKNX pa60T.

®opMa opraHM3aLuuy caMocToATeIbHON paboTbl: MOArOTOBKA K ayAUTOPHLIM 3aHATUSM; BbIMOJHEHWE
NOMALLHUX 3alaHNIA; BbINOJIHEHNE KOHTPOJIbHBIX PaboT.

OcBOEHME ANCUUNAMHBI CKNTaAbIBAETCS M3 ayanTopHon paboTsl (y4ebHoM AeATenbHOCTU, BbINOJHAEMON
noA pykoBOACTBOM MpernofaBaTens) u BHeayamTopHon paboTel (y4ebHoM oeaTenbHOCTH, peannlyemon
obyyaloLMMCca CaMOCTOSATENbHO).

AynntopHasa paboTa COCTOUT M3 BbINOJIHEHUSA MPAKTUYECKMX 1 NTabopaTOpPHbIX 3a4aHuin B 06bEéme,
NpeayCMOTPEHHOM y4ebHbIM MAaHOM.

CamocToaTenbHasa pabota npegnonaraeT yrnybnéHHoe nsyyeHune oThesbHbIX Pa3fenoB AUCUUMINHBI C
NCNosb30BaHNEM NUTEPaTYpPbl, PEKOMEHAOBAHHOM NpenoAaBaTeneM, a TakKe KOHCNEKTOB NPaKTUYeCKnx
(nabopaTopHbIX) 3aHATUI. B KavyecTBe njaaHa o5 CaMOCTOATEbHON paboTbl MOXeT BbITb NCMOJIb30BaH
pa3gen 13.1 HacToAwen paboyein NporpaMMbl, B KOTOPOM 3aUKCMPOBaHbl pasaenbl AUCUUMANHBI N UX
cofepxxaHue. B pasgene 13.2 paboyen nporpaMmbl onpefenseTcs KoAnM4ecTBo YacoB, OTBOAUMOE Ha
CaMOCTOSTENbHYI0 paboTy MO KaXxAoMy pa3aeny ANCUMNINHLL. bosbliee KOMYeCcTBO YacoB Ha
CcaMoCTosATeNbHY0 paboTy 0TBOANTCA Ha Hanbonee TpyAHbIE pa3aensl ANCUMNANHLIL. Ons
CaMOCTOSTENbHOr0 N3yYeHNs OTAE/bHbIX Pa3fenoB ANCUUMINHBI UCNONb3YETCA NepeveHb MnTepaTypbl 1
LPYrunx pecypcoB, nepeyvncieHHbix B nyHKkTax 15 n 16 HacToswen paboyen nporpaMmbl.

YCNewHOoCTb 0CBOEHUS ANCLMMANHBI ONPefensieTcs CMCTEMAaTUYHOCTbIO U rybMHON ayAMTOPHON 1
BHeayaMTOopHoW paboTbl obyyatoLerocs.

Mpn NCNONb30BaHWUMN ANCTAHLMOHHBIX 06pa30BaTENbHLIX TEXHOOMMIA U INEKTPOHHOro 0by4yeHns
BbIMOMHATL BCE YKa3aHMA NpenofasaTesieil, BOBPEMS NOAKIYATLCA K online 3aHATWUAM, OTBETCTBEHHO
NOAXOAMTb K 3alaHUSM AN CAMOCTOSATEIbHON PaboThl

15. MepeyeHb OCHOBHOMW M [ONOJIHUTEJNILHOW IMTEPaTYpPbl, PECYPCOB UHTEPHET, He06X0AUMbIX
ANA OCBOEHUSA OUCLUNJINHDI

No NcTo4HUK
n/n
1 CaBesibeB, Y. B. OCHOBbI TeopeTn4ecKon pusnku. T. 2: KBaHTOBasA MexaHuKa : y4ebHuk. T. 2 /

CaBesnbeB W. B. — 5-e u3p., ctep. — 2018 .— 432 ¢c. —
<URL:https://e.lanbook.com/book/104957 >,

2 CaBenbes, W. B. Kypc ¢usunkn. T, 3 : KBaHTOBas ontuka. ATOMHas uinka. @u3snka TBepLOro
Tesna. ®u3nKa aTOMHOIro Apa v 31IEMEHTaPHbIX YyacTul : yyebHoe nocobue. T. 3 / CaBesibes .
B. — 7-e n3g., ctep. — 2019 .— 308 ¢. — <URL:https://e.lanbook.com/book/117716>.

3 3anpsraes, C. A. BBeeHne B KBaHTOBbIE MHOPMaLIMOHHbIE CUCTEMbI : y4ebHoe nocobue / C. A.
3anpsraes. — BopoHex : Mi3gaTenbckuii gom Bry, 2015 .— 218 c.
6) pononHUTENbHasa nuTepaTypa:

Ne NCcToYHUK
n/n

1 Edpemos, H0. C. KeaHToBas MexaHuKa : y4ebHoe nocobue / H0. C. EbpemoB .— MockBa, bepauH :
OupekT-Meguna, 2015 .— 457 c. —<URL:http://biblioclub.ru/index.php?page=book&id=273446> .



No
n/n

NCcToYHUK

Nangay, J1. . TeopeTnyeckas pusnka : y4eb. nocobre gns cTyoeHToB PU3NYECKNX
creymansHocTen yHuBepcuteTos : B 10 1./ J1. O. Jlangay, E. M. JIngpwuy; nop pen. J1.MM.
MuTaesckoro. - M. : Hayka, 2002. - T. 3: KBaHTOBas MexaHuKa. HepenaTusmucTckas Teopus. —
803 c.

MynTaHoBckuiA, B. B. KBaHTOBas MexaHuKa : y4eb. nocobrne nns cTyoeHToB nep. U TEXH. BY30B,
oby4atoLmMxcs nNo HanpaBJIEHUAM MOArOTOBKM U CAEeLManbHOCTAM B 061, DU3NKK 1
ecTecTBEHHOHaY4HOro obpa3oBaHus / B. B. MyntaHosckuin, A. C. Bacnnesckuin . — 2-e n3a.,
nepepab. — M. : ipocha, 2007 . — 399 c.

B) MH(OPMaLMOHHbIE 31EKTPOHHO-06pa3oBaTe/IbHbIE PeCYpChl:

Ne n/n

NcToYHUK

www.lib.vsu.ru - 3HB BIr'Y

DNEeKTPOHHbIN yHMBepcuTeT BI'Y https://edu.vsu.ru

96C «JlaHb» https://e.lanbook.com/

«YHumBepcuTeTckasa bubnmoteka online» https://biblioclub.ru/
«KOHCynbTaHT cTygeHTa» http://www.studmedlib.ru/

«PYKOHT» (UTC KoHTekcTyM) https://lib.rucont.ru/

16. MepeyeHb yuebHO-MeTOANYECKOrO 0DecnevyeHUs AN CAaMOCTOATE IbHOW paboThl

Ne
n/n

NcToYHUK

Casesbes, . B. OcHoBbl TeopeTudeckon pusuku. T. 2: KBaHTOBas MexaHuKa : y4ebHuk. T. 2 /
CasesnbeB V. B. — 5-e usg., ctep. — 2018 .— 432 ¢. —
<URL:https://e.lanbook.com/book/104957 >.

CaBenbes, U. B. Kypc ¢usukn. T. 3 : KBaHTOBas ontuka. ATOMHas u3nka. ®usvka Teepaoro
Tesna. Pu3rKa aTOMHOI0 iAPa M 3/IEMEHTaPHbIX YacTuy : yyebHoe nocobue. T. 3 / CaBesibeB .
B. — 7-e n3g., ctep. — 2019 .— 308 ¢. — <URL:https://e.lanbook.com/book/117716>.

3anpsraes, C. A. BBegeHne B KBaHTOBbIE MHPOPMaLIMOHHbIE CUCTEMbI : y4ebHoe nocobue / C. A.
3anpsraes. — BopoHexx : Mi3gaTenbckuvi gom By, 2015 .— 218 c.

17. Obpa3soBaTenbHbie TEXHOJIOrMMU, UCNOJIb3yeMble NPU peanusauum y4eOHOW AUCLUNIIUHBI,
BKJllOYas AUCTaHUUOHHbIe oOpa3soBaTenbHble TexHonoruu (AOT), anekTpoHHoe obyuyeHue (30),
CMeLlaHHoe obyyeHue):

Mpy NpoBeAEHUN 3aHATUI B AUCTAHLMOHHOM peximMme 0byyYeHna NCNoNb3yIoTCA TEXHUYECKNE 1
NHGOPMaLMnOoHHbIe pecypchl Obpa3oBaTeNbHOro nopTana "INeKTPOHHbIN yHuBepcuTeT BIY



(https://edu.vsu.ru), 6asmpytowerocs Ha cMcTeMe gUCTaHUMOHHOr0 0by4eHns Moodle, pa3BepHyTON B
yHUBEpCUTETE, a Takxe Apyrue foCTynHble pecypcbl ceTu VIHTepHeT.

18. MaTepuanbHo-TexHU4YeCcKoe obecneuyeHne AUCLUNIINHDI:

JIeKUMOHHasa ayanuTopus, ocHalleHHas MyﬂbTI/IMeD,I/IVIHbIM MPOEKTOPOM; CneUnain3npoBaHHas mebenb:
[OCKa MenoBasa Wi MmapkepHasa 1 wr., CToNbI, CTYJIbSA B HeobxoQMMOM KOIMYeCTBe.

OC Windows v.7, 8, 10, Habop yTunut (apxuaTopsl, hann-meHenxepsl), LibreOffice v.5-7, Foxit PDF
Reader.

19. OueHo4YHbIe cpencTtBa Anda nposepeHus TeKyLI.l,eﬁ ] I'IpOME)KyTO‘-IHOﬁ aTrecTauumu

MopsaOK OLEHKN 0CBOEHUS 0byYatoLMMnCs y4ebHOro MaTepuana onpeaensieTcs CoaepXxaHnem
cnefyLLmMX pa3nenos ANCUUNVHGI:

Ne Pasgensl gucumnanHbl (Mogynan) Kopn Kon OueHoYHble
n/n KoMMeTeHUun NHOMKaTopa cpencTtsa o
TeKyLen
aTTecTauuun
1 Pa3zgenbl 1-8. BBegeHune. Mukpomump. OrnkK-4 OnK-4.5 MMnCbMEHHBbIN
Hyanusm. MNoHATNE 0 KBAHTOBbIX onpoc
NH(OPMALMNOHHbIX CMCTEMAX.
OCHOBHble

nocTynaTbl KBAHTOBOW Teopun Teopus
npeacTaBNEeHNA KBAHTOBbIX
cocToAHM. OLHOMEpPHOe ypaBHEHMe
WpenuHrepa

MHoromepHoe, MHOro YacTu4yHoe
ypaBHeHue LWpeaunHrepa. CrnvH
YacTuL.

MaTeMaTn4eCKun annapaTt Teopum
CrnuHa

KBaHTOBas Teopus nepexonos. Kybur.
KBaHTOBble MH(OPMaLMOHHbIE
cucTeMmsl



No
n/n

Pa3genbl AMCUUNAVHBI (MOAyn) Kon

KoMneTeHunn

Paspensl 1-8. BeepneHune. Mukpomup. OnkK-4
Oyanu3m. MNoHATNE O KBAHTOBbLIX
MH(OPMALMNOHHbLIX CUCTEMAX.
OCHOBHble

nocTyJslaTbl KBAHTOBOW Teopun Teopusa
npencTaB/eHNA KBaHTOBbIX
coCcTosiHMN. OQHOMEPHOE ypaBHEHME
WpennHrepa
MHoromepHoe, MHOro YacTuU4yHoe
ypasHeHue WpepuHrepa. CnvH
YyacTuy,.
MaTeMaTnyecKkun annapat Teopum
crvHa

KBaHTOBas Teopumsa nepexonos. Kyout.
KBaHTOBblE MHPOPMALNOHHbLIE
CUCTEMb

Pa3spenbl 1-8. BeegeHue. Mukpomump. OlK-4
Hyanu3sm. MNoHATNE O KBAHTOBbIX
NHMOPMALNOHHBIX CUCTEMAX.
OCHOBHbIe

NnoCTyslaTbl KBAHTOBOW Teopun Teopusa
npeacTaB/eHN KBaHTOBbIX
cocTosHM. OQHOMEPHOE YpaBHEHUE
WpennHrepa
MHOroMepHoe, MHOr0 YacTUYHOe
ypaBHeHue LWpeanHrepa. CnvH
YyacTuy,.
MaTemMaTnyeckuin annapaT Teopum
crvHa

KBaHTOBas Teopusa nepexonos. Kyout.
KBaHTOBblE MH(POPMALNOHHbLIE
CUCTEeMb

Kon

NHAMKaTOopa

OlK-4.6

Oonk-4.7

OueHoYHble
cpeacTBa ons
TeKyLen
aTTecTauum

MncbMeHHbIN
onpoc

MncbMeHHbIN
onpoc



Ne Pasgensl gucumnanHbl (Mogynn) Kon Kon OueHoYHble

n/n KoMMneTeHuun NHOVKaTopa cpencTBa ons
TeKyLen
aTTecTtauuu

4 Paspensl 1-8. BeepneHune. Mukpomup. OnkK-4 OrK-4.8 MCbMEeHHbIN

Oyanusm. NoHATNE 0 KBAHTOBbIX onpoc
NHMOPMALMOHHBIX CUCTEMAX.
OCHOBHble

nocTyJslaTbl KBAHTOBOW Teopun Teopusa
npeacTaBleHNA KBaHTOBbIX
coCcTosiHMN. OQHOMEPHOE ypaBHEHME
WpennHrepa

MHoromepHoe, MHOro YacTuU4yHoe
ypasHeHue WpepuHrepa. CnvH
YyacTuy,.

MaTeMaTnyecKkun annapat Teopum
crvHa

KBaHTOBas Teopumsa nepexonos. Kyout.
KBaHTOBblE MHPOPMALNOHHbLIE
CUCTEMBI

MpoMeXxyTo4yHasa aTTecTauns

®opMa KOHTPOIS - IK3aMeH

OueHoYHble CpeacTBa 415 MPOMEXYTOYHON aTTecTaumm
KomnniekT KUM

20 TunoBblie OLEeHOYHbIe cpeacTtBa U MeToaunvdeckume MmaTepuasnbl, onpeagenaouie npouenypbl
OLeHUuBaHuA

20.1 TeKywMWA KOHTPOJIb YCEBAEMOCTH
MnCbMeHHbIN onpoc
20.2 NMpomMeXxyToyHasa aTrecTauus

MNepeyeHb BOMPOCOB K 3K3aMeHYy:

Makpo 1 MuKpomup. BosHOBLIE CBOMCTBa MaTepuu. 1.

KBaHTOBbIE KOMMbLIOTEPLI. 2.

KBaHTOBble KaHaJbl CBA3W. 3.

KeaHTOBasa Kpuntorpagus. 4.

CocTosaHue. MoHATNE KBAHTOBOIO COCTOAHNS. 5.

OnepaTop. Anrebpa onepaTtopos. 6.

MpyHLMA cynepno3numm COCTOAHNNA. 7.

CooTBeTCTBME OMEpPaToOpPoB (PU3NYECKUM BESIMYNHAM. 8.

TeopeMbl 06 3pMUTOBLIX OnepaTopax. 9.

BonHoBasa yHkuma. 10.

YpaBHeHue WpegnHrepa. 11.

CTaTucTnyecKas nHTepnpeTauns BOJHOBON yHKLMUN. I3MepeHre B KBAaHTOBOW Teopun. MocTynat 12.
06 n3mepeHun.

MpuHUMN HeonpeaeseHHOCTU 415 PU3NYECKNX BENMNYUH. 13.
MpenenbHbI Nepexod 0T KBaHTOBOW MeXaHUKN 1 Knaccuyeckomn. 14.



AKcrnoMaTuyeckas KBaHTOBas MexaHuka. 15.

[pakoBCckne 0603HaYeHNS KBAHTOBbLIX COCTOSHUIA. 16.
bpa n KeT - coCcToAHNSA. Teopus npeacTasneHmin. 17.
Teopua npefcTasfeHUA s onepaTtopos. 18.

OnepaTop 3BoNOLMN. Pa3finyHble NpeacTaBieHns KBaHTOBOW Teopun. 19.
OnHoMepHoe aBuxeHne. CBoboaHasa YacTuua. 20.
MognenbHOe onncaHme B3anmMoLencTBMi Yactuu,. 21.
TyHHENbHbIN 3PdeKT. JINHENHbIA FraPMOHUYECKUA OCUUNNATOP. 22.
ATom Bogopoa. MHOr03/IeKTPOHHbIE aTOMbI. 23.
YpaBHeHue LpeanHrepa Ans CUCTEMbI MHOMMX YacTul,. 24.
CMMETpPUYHbIE N @HTUCUMMETPUYHbIE COCTOAHNUSA. 25.
Monekynbl. Aapa. 26.

OnbiThl LUTepHa Mepnaxa. CnuH 31eKTpoHa. 27.

CnuH vacTuu. MaTpuubl Maynu. 28.

Anrebpa maTpuy Mayam 29.

HecTaunoHapHasa Teopusa Bo3MyLleHuni. 30.

BepoAaTHOCTbL Nepexofda B eQuHULY BpeMeHu. 31.

3on0T0e npasusio ®epmu. 32.

Teopus paccesHus. 33.

BopHoBckoe npubnunxeHne B paccesHun 34.

KybuT. MprHumnbl peannsaumm kybuta. 35.

CnyTaHHble cocTosHua. CocTosHMa benna. 36.

MpyHUMnbl paboTbl KBAHTOBbLIX KOMMNbIOTEPOB. 37.

O6Lme NprHUMNBI KBaHTOBOW KpunTorpadun. 38.
MoHsaTue o Tenenoptauum. 39.

OueHKa 3HaHWIA, YMEHUI U HABLIKOB, XapakTepu3ytoLwas 3Tanbl (hOPMUPOBaAHUS KOMMNETEHUMI B paMKax
N3yYeHUs AUCLUMANHBI OCYLLLECTBNSETCA B XO4€ TEKYLLEN 1 MPOMEXYTOYHON aTTeCTaLMiA.

TekyLuas aTTecTaums NPOBOAMUTCS B COOTBETCTBUM C [10S10)KEHUEM O TEKYLLEN aTTecTauun obyyatoLwmxcs
Mo nporpamMmam BbicLLero obpa3oBaHns BopoHECKOro rocyAapCTBEHHOMO YHUBEPCUTETA. TeKyLas
aTTecTauus NpoBoANTCS B (hOpMax: MMCbMEHHOMO OMpoca 1 KOHTPOJIbHLIX PaboT. KpuTepun oLeHMBaHUS
NpUBEAEHbI BbILLE.

MpoMexXyTo4yHas aTTecTaums NPOBOANTCA B COOTBETCTBMU C MON0XKEHNEM O MPOMEXXYTOYHOR aTTecTaLum
obyyvatoLmxcs no nporpamMmam Bbiclero 06pa3oBaHus, a TakXKe B COOTBETCTBUM C MONIOXKEHNEM 0
6aNNbHO-PENTUHIOBON CUCTEME KOHTPOS 3HAHWI Ha (haKybTeTe KOMMbIOTEPHbLIX HayK BIY.
KOHTPO/IbHO-M3MepuTeSbHbIE MaTeprasibl MPOMEXYTOYHOM aTTecTauuy BKIOYaOT B cebs TeopeTnyeckne
BOMPOChI, MO3BO/IAOLLNE OLEHUTb YPOBEHb MOJTYYEHHbIX 3HAHUIA.

Mpy OLLEHMBAHUM UCMOJb3YIOTCS KaYeCTBEHHbIE LWKaJlbl OLLeHOK. KpuTepun oLeHMBaHUS NpuBeaeHbI
BbILLE.

Mpumep KOHTPOJIbLHO-U3MEPUTEJILHOTO MaTepuana
YTBEPXKIAKO
3aBeyloLnin Kadenpon LG poBbIX TEXHOI0M I
C.O. KypranuH
. .2021
HanpasneHne noarotoskm / cneumansHocTb 10.05.01 KomnbioTepHas 6e30nacHOCTb

OncumnnvHa 61.0.16 KBaHTOBas Tepus



®opma 0byyeHns O4Hoe

Bua KoHTpons 3aveT

Bup atTectaunn MNMpomMme)xxyToyHas
KOHTpO/IbHO-M3MepuTeNbHbIN MaTepran Ne 1

1. YpaBHeHue LpennHrepa onsg CUCTEMbl MHOTUX YacTul,
2. TeopeMbl 06 3pMUTOBLIX ONepaTopax.

lNpenonaBaTesb

KpuTepun oueHnBaHNS KOMNeTEHLNA

MonHoe cooTBeTCTBME OTBETa 0Dy4aloLLerocs BCeM NepeyncieHHbIM KputepusaM. Oby4atowmincs AeMoHCTpupyeT
BbICOKWIA YPOBEHb BIafleHNS MaTepnaioM, OPUEHTUPYeTCA B NpeAMeTHON 061acTy, BEPHO OTBEYaeT Ha BCe
DONONHNTENbHbIE BOMPOCHI.

OTBeT Ha KOHTPOJIbHO-N3MEPUTENbHbI MaTepKan He COOTBETCTBYET OAHOMY WV iBYM W3 NepevnCcaeHHbIX
noka3saTeneil, Ho oby4aloLMinCs AaeT NpaBuibHbIE OTBETHI Ha AOMOSHUTENbHbIE BONPOCHI. [onyckaloTcs ownbkn npu
BOCMPOU3BEAEHNI YAaCTN TEOPETUYECKIX NONOXKEHNIA.

OTBeT Ha KOHTPOJIbHO-U3MEPUTE/IbHLIA MaTepuas He COOTBETCTBYET Jt06bIM TpéM 13 NepevymncieHHbIX nokasaTenen,
obyyatoLmnincs AaeT HeMnosHble 0TBETbI Ha AOMONHUTENbHbIE BONPOCHI. ChOPMUPOBAHHbIE 3HAHUSI OCHOBHbIX MOHATWNIA,
onpefeneHuin n TeopeM, U3y4aeMblX B Kypce, He BCerfa nojHoe Ux MOoH1MaHue ¢ 3aTpyAHEeHUAMU Npu
BocnpounsseneHnn.

OTBeT Ha KOHTPOJIbHO-N3MEPUTENbHbI MaTepKan He COOTBETCTBYET 0BLIM YETLIPEM 13 MEPeynCIEHHbIX
noka3satenein. Oby4aloLmMncs 4EMOHCTPUPYET OTPbIBOYHbIE 3HaHUS (MO0 X OTCYTCTBNE) OCHOBHbIX MOHATHN,
OMNpeAeneHuit 1 TEOpeM, NCMOoNb3yeMbIX B KypCe.

YpoBeHb ChopMMPOBAHHOCTM
KoMneTeHuuin

MoBbILLEHHbIN YPOBEHb

ba30BbIit ypoBEHb

MoporoBbIit ypoBeHb

C.A. 3anpsraes

LLikana oueHok

OTAMYHO

XopoLuo

Y0BNeTBOPU-TENIbHO

HeypnosneTsopu-TesbHO



	Страница 1
	Страница 2
	Страница 3
	Страница 4
	Страница 5
	Страница 6
	Страница 7
	Страница 8
	Страница 9
	Страница 10
	Страница 11
	Страница 12
	Страница 13
	Страница 14
	Страница 15
	Страница 16
	Страница 17

