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PABOYAA MPOrPAMMA YYEEHOM OUCUUNNHDI

51.0.16 KBaHTOBas Teopus

1. Koa ¥ HaMmeHOBaHMUe HanNpaB/ieHUA NOArOTOBKMU/cneLmanbHOCTH:

10.05.01 KomnbtoTepHas 6e3onacHoCcTb

2. Npodunb nogrotoBKku/cneunannsaums:

AHanun3 6e30MacHOCTM KOMMbIOTEPHbIX cUCTEM, MaTeMaTuyeckue MeToabl 3awmTbl MHGOpPMaLMK
3. KBanudwukaumsa (cteneHb) BbINyCKHUKa:

Cneuunanutet

4. dopma obyueHusn:

OuHan

5. Kadepapa, otBevatowan 3a peannsaumio gUCLUNAUHDI:

Kadeapa undpposbix TEXHONOTMI

6. CoctaButenu nporpammbi:

3anpsraes Cepreit AnekcaHapoBUY, AOKTOP GU3MKO-MATEMATMUECKMX HaYK, Npodeccop
7. PekomeHpoBaHa: npoTokon HMC ®KH Ne 7 ot 03.05.2023

8. YuebHblii rog: 2025-2026 Cemectp(bl): 6



9.llenn 1 3agaum yuebHOI AUCLUMNANHDI:

Lenbto KypcCa ABAeTCA O3HaKoM/1ieHWe CTy4eHTOB C OCHOBHbIMU NMOHATUAMMU KBaHTOBOM TEOPUN N ee MaTeMaTUHEeCKUM

annapaTom.

3agaun yuebHoM ANCUMNAUHBI: GOPMUPOBAHNE YMEHUS UCNO/b30BATb NMOHATUA U annapaT Teopun AN uccnenoBaHmaA
KBaHTOBbIX MHGOPMALMOHHbIX CUCTEM, @ TaK}Ke [/19 PeLleHns NPoCcTenlumMX 3a4a4 KBaHTOBOW Teopun nHbopmauuu.

10. MecTto yuebHOM AucUUNAKHDBI B CTPYKTYpe OOMN:

OdncumnamHa oTHocuTCs K 6a3oBoii yacTu 610kKa b1. Mpu M310KEHUM Kypca UCNONb3YIOTCA CBEAEHNA U3 TaKUX

” . n

OVCUMNAWH, Kak “Anrebpa”, “TeomeTpua”, “MaTemaTtuyeckuii aHanus”, “MexaHuKa 1 onTmuka”.

11. MnaHupyemble pe3ynbTaTbl 06yuyeHMa no gucumnamHe/moaynto (3HaHUA, YyMEeHUA, HaBblKU), COOTHECEHHbIE C
nAaHUpyembiMU pe3ybTaTaMu 0CBOeHUA 06pa3oBaTenbHOM Nporpammbl (KOMMNETEHUUAMM BbiMYCKHUKOB) U

UHAUKATOPaMU UX O0CTUXKEHUA:

Kog v Ha3BaHMe KoMmneTeHLmnmn

OlK-4 CnocobeH aHanM3MpoBaTb PUINYECKYLO
CYLLHOCTb AABNIEHMI M NPOLLECCOB, NIeXallnX B
OCHoBe OYHKLMOHMPOBAHMA
MWKPO3/IEKTPOHHOMN TEXHUKU, NPUMEHATb
OCHOBHble pu3MYeCcKMe 3aKOHbI U MOAeNn Ana
pelleHuns 3aga4 npodpeccMoHanbHOM
LeATeNbHOCTY;

OlK-4 CnocobeH aHanM3MpoBaTb PUINYECKYIO
CYLLHOCTb fABEHWUI 1 NPOLLECCOB, /ieXKalunX B
ocHoBe PYHKLMOHUPOBAHUA
MWKPO3/IEKTPOHHOM TEXHUKK, NPUMEHATb
OCHOBHble PpU3NYECKMe 3aKOHbI U MOgEeNN ANA
pelleHus 3aga4 npodpeccMoHaibHOM
[eaTeNbHOCTY;

OlK-4 CnocobeH aHanM3MpoBaTb pUINYECKYLO
CYLLHOCTb AAB/IEHUI M NPOLLECCOB, NEXKALLNX B
OoCHOoBe OYHKLMOHMPOBAHMA
MWKPO3/IEKTPOHHOMN TEXHUKU, MPUMEHATb
OCHOBHble PpU3MYeCcKMe 3aKOHbI U MOZeNnn Ana
pelleHus 3aga4 npodpeccuoHaibHOM
LeATeNbHOCTY;

3HaHWA, YMEHUA, HaBbIKMK
Koa v Ha3BaHue
MHANKATOPa KOMMNEeTeHLU MM

OlK-4.5 3HaeT 0CHOBbI

KBaHTOBOW GU3MKHM 3HaeT TeopeTMYECKME OCHOBDI
HEepPenATUBUCTCKOM KBAaHTOBOM
TEopuK; cnocobbl NPUMEHeHUA
YypaBHEHW KBAHTOBOW TEOPUN.
NPUHLMMbI NPUMEHEHUS
KBaHTOBOW U010 B
MHOOPMALIMOHHbBIX CUCTEMAX;

OlMK-4.6 ymeet yMeeT UCnosib30BaTb
MCNoNb30BaTb MaTemaTmyeckme mogenu
maTemaTtuyeckme mogenmu ABNAEHUI ANA onucaHuA
bU3NYECKUX ABNEHUN U npoL,eccos B MMKpoMupe
npoueccos

OlMK-4.7 ymeeT pewwaTtb pelwaTtb OCHOBHbIe 33a4u
TUMNOBbIE NPUKNAAHbIE KBaHTOBOM Teopum, 3PPeKTUBHO
dur3nyeckne 3agaum NPUMEHATb KBAHTOBYIO TEOPUIO

npn oNNCaHNN MoaeNbHbIX
3/1EMEHTAapPHbIX KBAHTOBbIX CUCTEM



OlK-4.8 Bnageet
MeTo4aMM UccnenoBaHuA
dU3NYECKUX ABNEHWNI U
npot,eccos

OlK-4 CnocobeH aHanM3MpoBaTb PUINYECKYLO
CYLLHOCTb SIBI€HWUI 1 NPOLLECCOB, /ieXKaluX B
0CHOBe GYHKLUMOHMPOBAHMA
MWKPO3/IEKTPOHHOM TEXHUKU, MPUMEHATb
OCHOBHble PpU3NYeCcKMe 3aKOoHbl U MogEeNnN aANna
peleHns 3aga4 npopeccrMoHanbHoOM
LEeATeNbHOCTH;

12. O6bem AUCLMNAMHDI B 3a4eTHbIX eguHuuax/yac:
3/108

dopma npomerKyToYHOI aTTectaymm:

JK3ameH

13. TpyAoemMKOCTb No BUAam y4e6Hoi paboTbi

BnageeT matemaTtnyeCknm

annapaTom KBaHTOBOM TeopuM

Bug yuebHow paboTbl
AyauTopHble 3aHATUA
Bug yuebHol paboTbl

JleKuMOoHHbIe 3aHATUA
I'IpaKqueCKme 3aHATUA

NabopaTopHble 3aHATUA

CamocTonTenbHas pabota

KypcoBas pabota

Mn pPOMeXKYyTOHHaA aTTecTaumna

Yacbl Ha KOHTPO/1b

CemecTtp 6 Bcero
54 54
CemecTtp 6 Bcero
36 36
18 18
0
18 18
0
36 36
36 36
108 108

Peanunsaumsa pasgena AUCLUNANHbBI C MOMOLLbHO

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

Bcero
13.1. CopeprkaHue AUCUMNINHDI
n/n
HavmeHoBaHue o
CopepyaHue pasgena  OHNalH-Kypca, IYMK
pasgena
ONCLUUNANHDI
ONCLUUNAUHDI
1. NeKkuunmn
1.1 BeegeHue.
MwuKpomup. MaKpo n mukpommp.

Oyanunsm. MNoHAaTHe
O KBaHTOBbIX
MHObOPMALLMOHHbBIX
cmcTemax

BonHoBble cBoMCTBA
matepun. KBaHTOBbIE
KOMMbIOTEPDI.
KBaHTOBblE KaHanbl
cBA3n. KaHToBas
Kpuntorpadums.



n/n Peanunsaumsa pasgena AUCLUMNINHbBI C MOMOLLbHO

HanmeHoBaHue .
ConepsaHue pasgena  OHNalH-Kypca, IYMK
pasgena
ONCUMMINHDI
ANCUUMAUHDI
1.2 OCHOBHble https://edu.vsu.ru/course/view.php?id=3978
nocrynaTbl

KBaHTOBOM Teopuun

CoctosaHue. MNoHATHe
KBaHTOBOrO
COCTOAHMUSA.
Onepatop. Anrebpa
onepaTopos.
MpuHUMN
cynepnosunuun
COCTOAHUI.
CooTtBeTcTBME
onepatopos
dusnyeckum
Be/IMYMHam. Teopembl
06 3pMUTOBBIX
onepartopax.
BosnHoBasa GyHKUMA.
YpaBHeHue
WpeamnHrepa.
CraTucTmyeckasn
MHTepnpeTauma
BOJIHOBOM PYHKLUMN,
N3mepeHue B
KBaHTOBOW TEOPUMU.
MocTtynat 06
namepeHuu. MpuHumn
HeonpeaeneHHoCTH
ans puUsnyeckmx
BE/INYUH.
MpenenbHbIl
nepexog, ot
KBAHTOBOM MeXaHUKMU
M KNaCcCUYECKOM.

n/n Peanusaumsa pasaena AMCLMUMAMHbI C MTOMOLLbIO
HanmeHoBaHue .
CoaepxaHue pasgena  OHNaMH-Kypca, IYMK

pasgena
U AVCLMUNAUHBI



1.3 Teopus https://edu.vsu.ru/course/view.php?id=3978
npeacTaBAeHUM
KBaHTOBbIX

AKcMomaTmyecKkan

. KBaHTOBasA

COCTOAHUM

MeXaHMKa.
[vpakoscKkne
0603HayeHun
KBAHTOBbIX
COCTOAHWI. bpa u KeT
— cocToAHuA. TeopuA
npeacTaBneHUN.
Teopwua
npeacTaBAeHU gns
onepaTopos..
Onepatop
3BONOLMMN.
PasnunyHble
npeacraBneHua
KBaHTOBOW TEOPUMU.

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

ypaBHeHue

LLpeamnHrepa OpHomepHoe
OBUNKEHMeE.
CsobogaHas yacTmua.
MogenbHoe
onucaHue
B3aMMOAEeNCTBUM
yacTuu,. TYHHEeNbHbIN
addeKT. JInHeNHbIM
rapmMoOHMYECKNN
ocunnNATOP.

1.5 MHoromepHoe, https://edu.vsu.ru/course/view.php?id=3978
MHOroyacTmyHoe
ypaBHeHue

WpeauHrepa

Atom BOgOpoOAa.
MHOroaneKkTpoHHble
aToMbl. YpaBHeHue
UWpeauHrepa ana
CMCTEMbI MHOTUX
Yyactumu,
CvmmeTpuYHbIe U
AHTUCUMMETPUYHbIE
COCTOAHUA.
Monekynbl. Agpa.

n/n Peanusaumsa pasaena AMCLMUMAMHBI C MOMOLLbIO
HanmeHoBaHune .
ConepxaHue pasgena  OHNanH-Kypca, IYMK

pasgena
P AVCLUMUNAUHBI



1.6 CnuH yactuu, https://edu.vsu.ru/course/view.php?id=3978
OnbiTbl LUTepHa-

lepnaxa. CnuH
anekTpoHa. CnuH
Yyactuu,. Matpuupl
Maynu. Anrebpa
matpuy, MNayaun

MaTtemaTnyecKkmm
annapar Teopun
cnuHa

1.7 KBaHTOBasA Teopus https://edu.vsu.ru/course/view.php?id=3978
nepexoaos
HecTaunoHapHas

Teopua BO3MYLLEHUN.
BepoaTHOCTb
nepexoaa B eAuMHULY
BpemeHu. 30/10T0€e
npasuno depmu.
Teopua pacceaHums.
bopHoBCKoe
npubanKeHve B
pacceaHun

1.8 Kybut. KBaHTOBbIE https://edu.vsu.ru/course/view.php?id=3978
MHOOPMALMNOHHbIE KybuTt. MpuHumnbl
cucTembl peanusaunm Kybuta.

CnyTaHHble
COCTOAHMS.
CocrtoaHuAa benna.
MpuHUMNbI paboTsbl
KBAHTOBbIX
KOMMbIOTEPOB.
O6Lwwme NpUHLMMbI
KBAHTOBOM
Kpuntorpaduu.
MNMoHAaTMe o
TenenopTaumu.
3akno4veHne

2.

MpaKkTnyeckmne
3aHATUA

n/n Peanunsauma pasgena gUCLMNANHbI C MOMOLLbIO
HavmeHoBaHMe N
CopepsaHue pasgena  OHMalH-Kypca, IYMK

pasgena
AVCLUNAUHBI AMCLATIMHE!



2.1

2.2

BeegeHue.
Mukpomup.
Oyanuam. NoHAaTHne
O KBaHTOBbIX
NHOOPMALLMOHHbBIX
cucTemax

OCHOBHblE
nocTynatobl
KBaHTOBOM Teopumn

Makpo n mukpommp.
BosnHoBbIe cBOMCTBA
maTtepun. KsaHToBblE
KOMMbIOTEPbI.
KBaHTOBbIe KaHanbl
cBA3U. KaHTOBasA
Kpuntorpadus.

CoctosaHue. MNoHATHe
KBaHTOBOroO
COCTOAHMSA.
Onepatop. Anrebpa
onepaTopos.
MpuHUMN
cynepnosunuunn
COCTOAHUI.
CooTtBeTcTBMeE
onepatopos
dursnyeckum
Be/IMYMHam. Teopembl
06 3pMUTOBBIX
oneparopax.
BosnHoBasA GpyHKUMA.
YpaBHeHue
WpeamnHrepa.
CraTucTmyeckas
MHTepnpeTauma
BOJIHOBOM PYHKLMMN.
N3mepeHue B
KBaHTOBOW TEOPUMU.
MocTtynat 06
nsmepeHuun. MpuHumn
HeonpeaeneHHoCTH
Ons pU3nYecKmx
BE/INUUH.
MpeaenbHbIN
nepexop, ot
KBAHTOBOM MeXaHUKMU
M KNaCcCUYECKOM.

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

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



n/n Peanusauma pasgena 4UCUMNANHDBI C MOMOLLbHO
HanmeHoBaHue N
ConepsaHue pasgena  OHNalH-Kypca, IYMK

pasgena
OUCUMNNNHBI ANCHANMHEI

2.3 Teopus https://edu.vsu.ru/course/view.php?id=3978
npescraBaeHui
KBaHTOBbIX

AKcMOMaTHYeCKan
COCTOAHUM KBaHTOBAA
MeXaHWKa.
[vpakoscKkne
0603HayeHun
KBAHTOBbIX
COCTOAHWI. bpa u KeT
— cocToAaHunA. Teopua
npeacTaBneHNUN.
Teopwusa
npeacTaBAeHUM gns
onepaTopos.
Onepatop
3BOJIIOLMMN.
PasnunyHble
npeacraBneHus
KBAHTOBOW TEOPUW.

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

ypaBHeHue

WpeanHrepa OpHomepHoe
OBUNKEHWe.
CBoboaHas yactTuua.
MogaenbHoe
onucaHue
B3aMMOAenCcTBUI
yacTuu,. TYHHEeNbHbIN
addeKT. JINHENHbI
rapMoOHMYECKNN
ocuMANATOP.

2.5 MHoromepHoe,
MHOro4acTuyHoe
ypaBHeHwue
WpeauHrepa

. i 2id=
AToM BOAOPOAR. https://edu.vsu.ru/course/view.php?id=3978

MHOrosneKkTpoHHble
aTombl. YpaBHeHue
UWpeauHrepa ana
CUCTEeMbI MHOTUX
YyacTuLL.
CMmeTpUuYHblEe U
AHTUCUMMETPUYHbIE
COCTOAHMA.
Monekynbl. Agpa.



n/n
HanmeHoBaHue

pasgena
AVCLUUNAUHBI

2.6 CnuH vyactmy,
MaTtemaTnyeckui
annapart Teopumn
CnuHa

2.7 KBaHTOBaa TeopuA
nepexonos

2.8 KybuT. KBaHTOBbIE
MHbOPMALMOHHbIE
cucTembl

Peanusauma pasgena 4UCUMNANHDBI C MOMOLLbHO
ConepxaHue pasgena OHNalH-Kypca, IYMK

OVNCUMNAUHDI

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

lepnaxa. CnuH
anekTpoHa. CnuH
Yyactuu,. Matpuupl
Maynu. Anrebpa
matpuy, MNayaun

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

HectaunoHapHaa
TeopUs BO3MYLLEHUNA.
BepoaTHOCTb
nepexoaa B eauUHULY
BpemeHu. 30/10T0€e
npasuno depmu.
Teopwua pacceaHus.
bopHoBCKOe
npuéAnXKeHue B
pacceaHumn

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

peanusaummn KybuTa.
CnyTaHHble
COCTOSIHUA.
CocTosaHua benna.
MpUHLMNbI PaboTbl
KBAHTOBbIX
KOMMNbIOTEPOB.
Ob6Lwwme NpUHLMMbI
KBaHTOBOM
KpunTtorpadum.
MNoHATMe o
TenenopTaumm.
3akno4veHue

13.2. Tembl (pa3aenbl) AUCUMNAUHDI U BUADI 3AHATUIA

No HavmeHoBaHuMe

n/n  Tembl (pasgena) 3aHATUA

J1eKUNOHHbIe

Bcero
CamocrosaTenbHas

paboTa

MpakTnyeckume
3aHATUA

JNTabopaTtopHble
3aHATUA



BesepneHue.
Mukpomup.
Ayanusm. lNMoHAaTHe
O KBAHTOBbIX
MHPOPMALLUOHHBIX
cMcTemax

OcHoBHble
nocTynaTb
KBAHTOBOM Teopuu

Teopus
npeacTaBAeHNUM
KBaHTOBbIX
COCTOAHUM

OaHomepHoe
ypaBHeHue
WWpeanHrepa

MHoromepHoe,
MHOTO YacTU4YHOoe
YpaBHeHUe
WWpeanHrepa

CnuH vactmy,
MaTemaTtnyeckui
annapaT Teopumn
CrnnHa

KBaHTOBas Teopus
nepexonos

KybuT. KBaHTOBbIE
NHPOPMaLIMOHHbIE
cucTeMbl

36 18 0 18
14. MeTogmnueckue ykasaHua ana obyuyarowmxca no 0CBOEHUIO AUCLUNANHDBITIPU U3yYeHUN ANCLUNANHDI
pPEeKoOMeHAYeTCs UCNo/b30BaTh C/iedytolue cpeacTsa:

- PEeKOMEHAYEeMYH OCHOBHYIO U AOMOIHUTE/IbHYIO INTEPATYPY;

14

10

72



- MeToanvyecCKkmne yKasaHuma u I'IOCO6VIFI;
- KOHTPO/IbHblIE€ 3a4aHNA ONA 3aKpen/ieHnAa TeoOpeTUHeCKoro matepmunana;

- 3JIEKTPOHHbIE BEPCUUN y‘-IE6HVIKOB n metTognyecknx yKa3aHMl>‘1 ANA BbINOTHEHUA NPAKTUYECKUX pa60T.

dopma opraHM3aLMM CaMOCTOATE/IbHOM PaboTbl: NOArOTOBKA K ayAUTOPHbIM 3aHATUAM; BbIMOJHEHME AOMALHUX
3a4aHWi; BbINOJIHEHME KOHTPO/IbHbIX PaboT.

OcBoeHMe ANCLMNINHBI CKIaAbIBAaETCA U3 ayAUTOPHONM paboTbl (y4ebHoN AeATeIbHOCTH, BbINOHAEMOW Nog,
PYKOBOZCTBOM MpenogasaTena) U BHeayaMTopHoM paboTbl (y4uebHOMN AeATebHOCTM, peasi3yemoit obydatoLmmen
CaMOCTOATE/IbHO).

AyauTopHan paboTa COCTOUT M3 BbINONHEHMA NMPAKTUYECKUX U NabOPaTOPHbIX 334aHUI B 06bEME, NPesyCMOTPEHHOM
y4ebHbIM NaHOM.

CamocTosTenbHan pabota npegnonaraet yraybnéHHoe nsyyeHne oTaeNbHbIX Pa3genos AUCLUMNIUHDI C
MCMONb30BaHMEM IMTEPATypPbl, PEKOMEHL0BAHHOW NpenoaaBaTesIeM, a TaKKe KOHCMEKTOB MPAKTUYECKUX
(nabopaTopHbIx) 3aHATUI. B KauecTBe NiaHa A/19 CaMOCTOATE/IbHOM PaboTbl MOXKeT 6bITb MCNONb30BaH pasgen 13.1
HacTosLen paboyeit Nporpammbl, B KOTOPOM 3apUKCMPOBaHbI pasaenbl AUCLUNINHBI U UX coaepKaHune. B pasaene
13.2 paboueit nporpaMmmbl onNpeaenseTca KoJMYeCcTBO YacoB, OTBOAMMOE HA CAaMOCTOATE/IbHYHO PaboTy Mo Kaxkaomy
pasgeny aAucumnanHbl. Bonbluee KOAMYECTBO YAaCOB Ha CAMOCTOATE/IbHYIO PaboTy 0TBOAMTCA HA Hanbonee TpyaHble
pasgenbl ANCUMNAUHBI. 18 CAaMOCTOATENIbHOTO M3yYeHUs OTAE/bHbIX Pa3AeNoB ANCLMUMIMHBI UCNO/Ib3YeTCsa NepeyeHb
NIUTEpaTypbl U APYrMX PECYPCOB, NEPeYMCAEHHbIX B NYHKTax 15 1 16 HacToAwen paboyelt nporpammbl.

YcnewHocTb OCBOEHUA AUCUMMIMHBI ONPEAENAeTCA CUCTEMATUYHOCTbIO U TTyOMHOM ayAUTOPHOW U BHEAYAUTOPHOM
paboTbl 0byyatowerocs.

MpW MCNOIb30BaHNMN ANCTAHLMOHHbIX 06pa3oBaTe/IbHbIX TEXHOOTUIM U 3N1EKTPOHHOIO 06yYeHMs BbINOJIHATL BCE
yKa3saHusA npenogasaTesnield, BOBpems NoaKAYaTbCA K online 3aHATUAM, OTBETCTBEHHO NOAXOAMTb K 3a4aHUAM A4
camocToATeIbHOW PaboTbl

15. MepeyeHb OCHOBHOW U A0MNO/IHUTE/IbHOM INTEPATYPbl, PECYPCOB MHTEPHET, HEO6XO0AUMbIXA/NA OCBOEHUA

AUCUUNIUHDI
McTouHMK

Ne

n/n

1
Casenbes, U. B. OcHogbl meopemuyeckol pusuku. T. 2: KeaHmosas mexaHuka : yuebHuK. T. 2 / Casesnbes
WU. B. — 5-e u3d., cmep. — 2018 .— 432 c. — <URL:https://e.lanbook.com/book/104957>.

2
Casenves, U. B. Kypc ¢usuku. T. 3 : KeaHmosaa onmuka. AmomHas ¢usuka. dusuxka meepdoz2o mena.
®u3suKa amomHo20 A0pa U 3nemeHmapHeix Yyacmud : yyebHoe nocobue. T. 3 / Casenves U. B. — 7-e u30.,
cmep. — 2019 .— 308 c. — <URL:https://e.lanbook.com/book/117716>.

3

3anpszaes, C. A. BeedeHue 8 KBAHMOBblE UHHOPMAUUOHHbIE cucmeMbl : yyebHoe nocobue / C. A.
3anpszaes. — BopoHex( : U30amensckuli dom BrY, 2015 .— 218 c.

6) AonoNHWUTENbHaA MTepaTypa:
MNcTouHMK

Neo

n/n

Ebpemos, HO. C. KBaHTOBaa mexaHuKa : yueb6Hoe nocobue / 0. C. Edpemos .— Mocksa, bepauH :
Oupekt-Meama, 2015 .— 457 c. —<URL:http://biblioclub.ru/index.php?page=book&id=273446> .



NcTOYHMK

Ne

n/n

2
Nanpay, N. [. TeopeTuyeckasn ¢ousmka : yueb. nocobue ana ctyaeHToB GU3MUecKUx cnewmanbHocTeln
yHuBepcuTeTos : 8 10 7. / /1. A. NlaHaay, E. M. lndwuu; noa pea. J1.MN. NMutaesckoro. - M. : Hayka, 2002. - T.
3: KBaHTOBasa mexaHuKa. Hepenatnusucrckaa teopma. — 803 c.

3

MynTaHOBCKWiA, B. B. KBaHTOBas mexaHMKa : yueb. nocobve ans cTyAeHTOB Nes,. U TeXH. BY30B,
obyyaroLmxca No HanpasAeHUAM NOLAFOTOBKM U CMeLnanbHOCTAM B 061, GU3MKM U ecTeCTBEHHOHAYYHOTO
o6pasoBaHus / B. B. MyataHosckuid, A. C. Bacunesckuii . — 2-e n3ga,, nepepab. — M. : [poda, 2007 . — 399
C.

8) MHGOPMALMOHHbIE 3/1eKTPOHHO-06pa3oBaTe bHbIe PecypChbl:

Ne n/n NCTOYHMK

1 www.lib.vsu.ru —3HB BI'Y

2 DNEeKTPOHHbIN yHNBepcuTeT BIY https://edu.vsu.ru

3 3BC «/laHb» https://e.lanbook.com/

4 «YHuBepcuTeTcKkas 6ubnnoteka online» https://biblioclub.ru/
5 «KoHcynbTaHT cTyaeHTa» http://www.studmedlib.ru/

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

16. MepeyeHb yuebHO-meTOAMUYECKOrO ObecneyeHna ANA CAMOCTOATENbHOM paboTbl

McTouHMK

Ne

n/n

1
Casesnbes, UN. B. OcHogbl meopemuyeckol ¢pusuku. T. 2: KeaHmosasa mexaHuka : yuebHuK. T. 2 / Casesnbes
WU. B. — 5-e u3d., cmep. — 2018 .— 432 c. — <URL:https://e.lanbook.com/book/104957>.

2
Casenves, U. B. Kypc ¢usuku. T. 3 : KeaHmosaa onmuka. AmomHas ¢usuka. dusuka meepdoz2o mena.
®u3suKa amomHo20 A0pa U anemeHmapHelx yacmudy : yyebHoe nocobue. T. 3 / Casenves U. B. — 7-e u30.,
cmep. — 2019 .— 308 c. — <URL:https://e.lanbook.com/book/117716>.

3

3anpszaes, C. A. BeedeHue 8 KBAHMOBbIE UHPOPMAUUOHHbIE cucmembl : yyebHoe nocobue / C. A.
3anpszaes. — BopoHex( : U30amensckuli dom Bry, 2015 .— 218 c.

17. O6pasoBaTesibHble TEXHO/OMMU, UCMO/Ib3yemble NPU peanunsauum yuebHOU AUCLUN/IMHDI, BKAIOYAnA
AUCTaHLUUOHHbIe obpa3oBaTesibHble TexHonoruu (A0T), aneKTpoHHoe obyyeHue (30), cmewaHHoe 0byveHue):

Mpu NpoBeAEHUN 3aHATUI B AUCTAHLMOHHOM PEXMMe 0ByUYEHMA UCMNOJb3YHTCA TEXHUYECKME U MHPOPMALIMOHHbIE
pecypcbl Obpa3oBaTteibHOro noprana "INeKTpoHHbIN yHuBepcutet BIY (https://edu.vsu.ru), 6asupytouierocs Ha



cUcTeMe AMCTaHUMOHHOro obyyeHmns Moodle, pa3sepHyTol B yHUBEpCUTETE, @ TaKXKe APpYr1e LOCTYMHble Pecypchbl

cetn UIHTepHeT.

18. MatepuanbHoO-TexHUUYecKoe obecneueHne AUCUUNANHDI:

JleKumoHHan ayanTopuaA, oCHalleHHanA MVﬂbTI/IMG,CI,VIVIHbIM NPOEKTOPOM,; cneyunann3nmpoBaHHasa mebenb: AOCKa

menosaa NN MapKepHan 1 wT., cTonbI, CTynbAa B HGO6XO,CI,VIMOM KoaunyecTee.

OC Windows v.7, 8, 10, Habop yTuauT (apxmsatopbl, danin-meHenskepsl), LibreOffice v.5-7, Foxit PDF Reader.

19. OueHouHble cpeacTBa ANA NPOBEAEHUA TEKYLLEN U NPOMENKYTOYHOM aTTecTauuii

nOpFl,CI,OK OUEeHKM oCcBOeHUA o6yl4arou.|,wv\mca yqe6Horo MaTepuana onpegenaeTca cogepxaHnem cneayrowmx

pa3aenos AUCUMUNANHDI:

Ne Pasgenbl aucunnanHel (moaynm) Kog,
n/n KoMMeTeHuun
1 OlK-4

Paspennl 1-8. BeeaeHne. Mukpomup.
Oyanun3am. NoHATME O KBAHTOBbIX
MHGOPMALMOHHbIX cucTtemax. OCHOBHbIe
NoCTyNaTbl KBAaHTOBOW Teopun Teopus
npeACcTaBAeHU KBAHTOBbIX COCTOAHWUN.
OpHomepHoOe ypaBHeHUe

LWpeauHrepa

MHoromepHoe, MHOro YacTuyHoe
ypasHeHue WpeaunHrepa. CnuH yactmy,
MaTtemaTuyeckuii annapaTt Teop1Ku cCnmHa
KBaHTOBas Teopus nepexonos. Kyout.
KBaHTOBblEe NHPOPMALMOHHbIE CUCTEMBI

Ne Pasgenbl aucumnanHbl (Moaynm) Kog,
n/n KomneTeHumun

Koa vHaunkatopa

OrK-4.5

Koa Haunkatopa

OLeHOoYHble
cpeacTsa AnA
TeKyLemn
aTTecTaumm

McbMeHHbIN
onpoc

OueHouHble
cpeacTea AnA
TeKyLLen
aTTecTtaymm



n/n

Onk-4

Paspenbi 1-8. BeegeHue. Mukpomump.
Ayanusm. NMoHATME O KBAHTOBbIX
MHOOPMALMOHHbIX cucTemax. OCHOBHbIe
NoCTyNaTbl KBAHTOBOW Teopun Teopua
npeacTaBAEeHNI KBAHTOBbIX COCTOSIHUM.
OaHomepHoe ypaBHeHue

LWpeauHrepa

MHoromepHoe, MHOro 4aCcTu4yHoe
ypasHeHue WpeauHrepa. CnunH vactmy,
MaTemaTuyecKkuii annapaT Teopun CrnmHa
KBaHTOBasA Teopus nepexonos. KyouT.
KBaHTOBble MHGOPMALMOHHbIE CUCTEMDI

OrK-4

Paspennl 1-8. BeeaeHne. Mukpomup.
Oyanun3am. NoHATME O KBAHTOBbIX
MHPOPMALMOHHBIX cucTemax. OCHOBHble
MoCTy/1laTbl KBAaHTOBOW Teopun Teopus
npeAcTaBAeHUI KBAaHTOBbIX COCTOAHUN.
OaHomepHoe ypaBHeHue

LWWpeanHrepa

MHoromepHoe, MHOro 4aCTU4yHoe
ypaBHeHwue LWpeaunHrepa. CNnH Yactuu,
MaTtemaTuyeckuii annapaTt TeopuKu cnmHa
KBaHTOBas Teopus nepexonos. Kyout.
KBaHTOBble MHPOPMALMOHHbIE CUCTEMDI

Pasgenbl AMcumnanHbl (Moaynn) Kog
KOMMNeTeHUUM

OnK-4.6

OrK-4.7

Kog vHaunkaTtopa

MucbMeHHbIN
onpoc

McbMeHHbIM
onpoc

OueHOoYHble
cpeacTea 4nA
TeKyLLen
aTTecTauumm



4 OlnK-4 OlK-4.8 MucbMeHHbIN
onpoc

Paspenbi 1-8. BeegeHue. Mukpomump.
Ayanusm. NMoHATME O KBAHTOBbIX
MHOOPMALMOHHbIX cucTemax. OCHOBHbIe
NoCTyNaTbl KBAHTOBOW Teopun Teopua
npeacTaBAEeHNI KBAHTOBbIX COCTOSIHUM.
OaHomepHoe ypaBHeHue

LWpeauHrepa

MHoromepHoe, MHOro 4aCcTu4yHoe
ypasHeHue WpegunHrepa. CnuH vyactuy,
MaTemaTuyecKkuii annapaT Teopun CrnmHa
KBaHTOBasA Teopus nepexonos. KyouT.
KBaHTOBble MHHOPMALIMOHHbIE CUCTEMDI

MpomexyTouHan aTTecTauma

dopma KOHTPOIA - IK3aMeH

OueHouHble cpeacTBa A1 NPOMEKYTOYHON aTTecTaLmm

Komnnekt KUM

20 TunoBsble oLEeHOYHbIE CPeACTBA U MEeTOAUYECKUE MaTepuanbl, onpeaensaiowme npoueaypbl oueHMBaHUA
20.1 TeKyLwMii KOHTPOJb yCNEeBaeMoCTH

McbMeHHbI onpoc
20.2 [pomexKyTOo4HaA aTTecTauusa

MepeyeHb BONPOCOB K 9K3aMeHy:

MaKpo U MMKpoMUp. BonHoBbIe cBOMCTBA MaTepuu. 1.

KBaHTOBble KOMMNbIOTEPDI. 2.

KBaHTOBbIe KaHabl CBA3U. 3.

KBaHTOBasA Kpuntorpadums. 4.

CocTtoAHue. NNoHATME KBAHTOBOrO COCTOAHMA. 5.

Onepatop. Anrebpa onepaTopos. 6.

MpUHLMA cynepno3nummn COCTOAHUN. 7.

CooTBeTcTBME OMepaTopoB GpM3MYECKUM BEANYMHAM. 8.

Teopembl 06 3pMUTOBbLIX OrepaTopax. 9.

BonHoBas ¢yHKuma. 10.

YpasHeHue LWpeanHrepa. 11.

CTaTucTMYecKasn MHTepnpeTauus BONHOBON GyHKUMN. M3mepeHMe B KBAHTOBOM Teopuu. Moctynat 12. 06
M3MepeHun.

MPUHLMN HeonpeaeNneHHOCTU ANA GU3UYECKUX BENUUYMH. 13,
MpeaenbHbIV Nepexos, OT KBAHTOBOW MeXaHMKKU U Kiaccuyeckoin. 14,
AKcnMomaTmyeckana KBaHTOBaA mexaHuKa. 15.

JdunpakoBcKne 0603HaYEHUSI KBAHTOBbIX COCTOAHWM. 16.

Bpa n KeT — cocTosaHusA. Teopua npeactasneHmin. 17.

Teopusa npeacTaBieHU gna onepaTtopos. 18.

OnepaTtop 3BONOLMKN. PazNnyHble NpeacTaBAeHUA KBaHTOBOM Teopun. 19.
OpHomepHoe asukeHune. CBobogHan yactnua. 20.



MoaenbHoe onncaHne B3anMoaencTenii yactmy, 21.
TyHHenNbHbIN 3pdeKT. JIMHENHbIA rAPMOHMYECKUIA OCcUMANATOP. 22.
Atom Boaopoaa. MHOrosneKTpoHHble aToMbl. 23.
YpasHeHue LWpeauHrepa gna cuctembl MHOTUX YacTul,. 24.
CMmeTpUYHbIe U aHTUCUMMETPUYHbIE COCTOAHUA. 25.
Monekynbl. Aapa. 26.

Onbitel LUTepHa lepnaxa. CNuH aneKkTpoHa. 27.

CnuH vactuy,. MaTpuubl MNayau. 28.

Anrebpa matpuu, Mayau 29.

HecTaunoHapHas Teopua Bo3myLLeHuit. 30.

BepoATHOCTb Nepexoaa B eAnHULY BpemeHu. 31.

3onotoe npasuao Gepmu. 32.

Teopwua pacceanua. 33.

BopHoBCKOe npubankeHune B paccesaHun 34,

Kyout. MpuHumMnbl peannsaumm Kybuta. 35.

CnyTaHHble cocToAHMA. CocToAaHuA benna. 36.

MpuHLMNbl PaboTbl KBAHTOBbIX KOMMbOTEPOB. 37.

O6wume NnpuHUMNBLI KBaHTOBOW KpunTtorpadumn. 38. MoHATUE O
TenenopTtaummn. 39.

OueHKa 3HaHWI, YMEeHWUI M HaBbIKOB, XapaKTepu3ytoLLan 3Tanbl GOPMUPOBAHNA KOMNETEHLMIA B paMKaXx U3y4yeHuUsn
OVNCUMNIMHBI OCYLLLECTBASETCA B X0 TEKYLLEN M MPOMEXKYTOUYHOM aTTecTauui.

TeKylLan aTTecTauma NpoBOAUTCA B COOTBETCTBUM C [ONOKEHMEM O TEKYLLEN aTTeCTaLUmn 0BYYatOLLMXCA MO
nporpammam Bbicluero obpasoBaHusa BopoHEXKCKOro rocy1apCcTBEHHOro yHMBepcuTeTa. TekyLw,asa atrectaums
nposoaunTca B popmax: NMCbMEHHOr0 OMpPOCca U KOHTPOJIbHbIX PaboT. Kputepun oueHnBaHUA NpuBeaeHbl Bbille.
MpomexKyTo4Han aTTecTauma NPOBOAUTCA B COOTBETCTBUM C MON0KEHMEM O MPOMEKYTOUYHOM aTTecTaumnm
0obyyatoLMXCca MO NPOorpamMmmam BbicLLero 0b6pa3oBaHMs, a TakKe B COOTBETCTBMM € [oN10XKeHnem o 6anibHo-
PENTUHIOBOM CUCTEME KOHTPO/IA 3HAHWUIM Ha paKy/IbTeTe KOMMbIOTEPHbIX HayK BIY.

KOHTPO/IbHO-U3MepuTeibHble MaTepuasibl MPOMEXKYTOUHOM aTTecTalMmM BKAOYAIOT B ceba TeopeTuyeckmne Bonpochl,
NMo3BOJIAOLLME OLEHUTb YPOBEHb MOJYYEHHbIX 3HAHUMA.

Mpw OLEHNBAHUU UCMOJIb3YIOTCA KaueCTBEHHbIE LWKa/bl OLLEHOK. KpuTepumn oueHnBaHUA NPUBEAEHbI BbilLE.

MNpumep KOHTPO/IbHO-U3MEpPUTENIbHOTO martepmana
YTBEPXJALO 3aBeaytowmi Kadenpon uMbpoBbIX
TEXHONOTUN
C.4. KypranuH
_ . .2021
HanpasneHue noarotosku / cneumanbHoctb 10.05.01 KomnbioTepHasa 6e3onacHoCcTb

OncumnnmnHa 61.0.16 KBaHToBaA TeopuA
dopma obyueHus OuHoe

Bua KoHTponAa 3aveTt
Bupa atrectaunm MpomexKyToyHan
KoHTpONbHO-U3MepuTeibHbIN MaTepmnan Ne 1

1. YpaBHeHue LpegunHrepa Ans cUCTEMbI MHOTUX YaCTULL.
2. Teopembl 06 3pMUTOBbIX ONepaTopax.

MNpenogaBatennb C.A. 3anpsraes



anBep,éHHble HUXXe 3a4aHnA peKomeHayeTca UCnosib3oBaTb Npu nposegeHMn AUarHOCTUHEeCKuxX pa60T ANA OUueHKU

OCTaTOYHbIX 3HaHUI1 NO aucumniantHe

POC_10.05.01 KomnbroTepHas 6e30nacHOCTb

top/MNo ymonuyaHuo ana POC_10.05.01 KomnbrotepHasa 6e3onacHocTb /OlNK-

1

top/MNo ymonuyaHuro ana POC_10.05.01 KomnbrotepHasa 6e3onacHocTb /OlNK-

1/0OMNK-1_KBaHTOBas Teopus

top/NMo ymonuyanuto ana POC_10.05.01 KomnbloTtepHasa 6e3onacHocTb /OlNK-
1/0MNK-1_KBaHTOoBas teopus/OlK-1_KBaHTOBas Teopus_TecToBble 3aAaHuUs

KommyTtaTophbi - 3

CooTHecuTe onepaTop PM3NYECKON BENNYUHBI C €0 onpeaeneHnem

Bann no YMOIN4YaHUo:

Mepemewarb:

Moka3saTb KonnyecTBo npaBUIiIbHbIX OTBETOB NOCJ1€ OKOHYaHNA:

LWTpad 3a kaxxayro HenpaBUIbHYHO MOMbITKY:

ID-HOMep:

# Bonpoc

OTBeT

1- X

oneparop
KoopauHaThl

2. \( -\imath\hbanfrac{\partial} {\partial x} \)

npoeKuus
nMnynbca

\( -
3. \frac{\hbar~2}{2m}(\frac{d"~2} {dx"2}+\frac{d"2} {dy~2}+\frac{d"~2} {dz"
2H\)

oneparop
KMHETNYECKO
N 9Heprum

4. (-\imath\hbar\frac{\partial}{\partial\phi}\)

npoekums
MOMEHTa
nMmnynbca

° | \(\nabla~2_{\theta,\phi} \)

KBagpat
MOMEHTa
nMmnynobca




CooTHecuTe ornepaTop rU3nYeCcKon BeJIMYNHbI C ero onpegesieHnem MAT
Bann no ymonuaxuio:| 1
Mepemewatsb: 'g'
Moka3aTb KONMYECTBO NPaBUIbHbLIX OTBETOB NOCIEe OKOHYaHUSA: 'g'
LWTtpad 3a kaxayro HenpaBunbHyto nonbITky:| 0
ID-HOMep:
# Bonpoc OTBet
06K OT3bIB K BONPOCY:
na no6oro npaBUNbLHOro oTBeTAa: Ba OTfeT
BEPHbIN.
Baw oTtseTt
Mns nio6oro HenpaBWNbLHOro oTeBeTa: HenpaBUAbHbIN
Baw oTtseTt
ns nio6oro 4YacTU4YHO NPaBUNbLHOrO OTBeTa: YaCTUYHO
NpasuabHbIN.
Mopckaska 1:
MNMoka3aTb Konn4yecTBO NpaBuNbHbIX oTBeTOB ([Moackaska 1): Het
Yaanutb HekoppekTHble oTBeThl (Moackaska 1): Het
Teru:
Bbi QormkHbI ykaszamb o MeHbuwel mepe dea eoripoca U mpu omeema. Bbi Moxxeme 6Knro4ume
dornonHUMerbHble HerpasusibHble omeemal, co30ag omeem Ha rycmou eonpoc. 3anucu, 20e u
goripoc u omeem nycmeie, 6ydym usHopupos8amscs
OnepaTtop NaMmunbTOHa
CooTHecuTe BKj, onepaTopa FamMuibTOHa C COOTBETCTBYIOLLEN KBAaHTOBON CUCTEMON MAT
Bann no ymonuyasuio:|1
NepemewaTs:|[1a
MokasaTb KONMYECTBO NPaBUMbLHLIX OTBETOB Nocne okoH4YaHus:| [1a
LWTpad 3a kaxkayro HenpaBunbHy nonbITky:| 0
ID-HOMep:
# Bonpoc OTBet
1. \( -\frac{\hbar™~2}{2m}\frac{d"~2}{dx"2}\), \(x\in RY) ceoboAHas yacTuua

yacTuua B siMe ¢
o \( -\frac{\hbar~2}{2mH\frac{d~2}{dx"~2}\), ecn \(0<x<a\); N 0, |GecKOHEUYHO BLICOKMM
ecnn \(x<0,x>a\)

CTeHKaMu
3. \( \frac{\hbar~2}{2m}\nabla”~2 + \frac{e”2}{r}\) aToM BoAopoAaa
\( - JINHENHbIN

4. \frac{\nbar~2}{2m}\frac{d"2}{dx"2}+\frac{m\omega " 2x "2} {2 }| FAPMOHNYECKIIA
\) OCLIMNNATOP




CooTHecuTe BMfA onepaTtopa [amMuibTOHa C COOTBeTCTByIOLLI,eV'I KBaHTOBOW CUCTEMOW

MAT

Bann no ymonuanwuio:| 1

Mepeme

waTtb: [1a

MokasaTb KONM4YecTBO npaBUINibHbIX OTBETOB NOCJ1€ OKOHYaHUA: D,a

LWrpad 3a kaxxayro HenpaBunbHYO nonbITky:| 0
ID-HOMep:
# Bonpoc OTBeT
O6LWwmMI OT3bIB K BONpPOCY:
na no6oro npaBunNbLHOro oTBeTa: Ball oTBeT BEpPHbI.

Baw oTBeTt
HenpasWbHbIN.

nsa no6oro HenpaBuUNbHOro oreeTa:

[1na no60ro 4acTM4YHO NPaBUIILHOIO OTBETA: o
NpaBuUNbHbIN.

Baw oTBeT YacTU4YHO

Mopckaska 1:

Moka3aTb KonNMMYecTBO NpaBunbHbIX oTBeTOB ([Moacka3ska 1): Het
YaanuTb HekoppekTHble oTBeThl (Moackaska 1): Het
Teru:

gorpoc u omeem rnycmele, 6ydym uesHopuposambCcsi

Bbi domkHbI ykasamb 10 MeHbwel mepe 08a 8orpoca U mpu omeema. Bbl Moxeme 8Kkmo4ums
dornonHuUmMernbHbIe HerpasusibHble omeemal, c030a8 omeem Ha rycmot 8eonpoc. 3anucu, 2de u

ATtom Bogopoaa

DNIEeKTPOH B aTOMe BOAOPOLa HAaXOAUTCSA B COCTOSHUM C ONpeaenéHHon sHepruei. B aTom
COCTOSIHWUN TaK XKe onpefesiéHHbIM ABSeTCS 3Ha4YeHue. ..

Bann no ymonuasuio:| 1

CnyuaitHbIi nopsgok oteeTtos|/la

HymepoeaTtb BapuaHTbl oTBeTOB?|0

Moka3saTb Konn4yecTBo npaBUIibHbIX OTBETOB NOCJ1€ OKOHYaHUA:

Ha

LWTpad 3a kaxxayro HenpaBUIbHYHO MOMbITKY:

0

ID-HOMep:

# | OTBeThI | OT3biB

OueHka




DNeKTPOH B aTOMe BOAOPO4A HAXOAUTCS B COCTOAHMM C onpe,uenéHHoﬁ aHepereVl. B aTom

c MA
COCTOAHUN TaK XXe onpefesieHHbIM ABNAeTCSA 3HavYeHue. ..
Bann no ymonuanuio:| 1
CnyuaitHbIi nopsgok oteeTos|/[la
HymepoBaTb BapuaHTbl otBeToB?|0
MNoka3aTb KONMU4YeCTBO NpPaBUINbHbLIX OTBETOB Nnocrie okoH4YaHus:|[a
LWTpad 3a kaxxayro HenpaBunbHyto nonbITky:| 0
ID-HOMep:
# OT1BeThI OT13bIB OueHka
A, MOMEHTa UMMy JIbCa 0
B. KBajpaTa MOMeHTa MMNysbCca 33.3
C. MMMyJibca 0
D. KOOPAMHATHI 0
E. NpoekLn1 MoMeHTa uMnysbea \(L z\) 33.3
F. NPoeKLMM CnHa 33.3
G. CKOPOCTH 0
O6LWmn oT3bIB K BONpPOCY:
\Ana no6oro npaBUNbLHOro oTBeTa: Bal oTBET BEPHbIN.
[insa nio6oro HenpaBWUNbHOro oTBeTa:  |Ball OTBET HEMPABU/bHbIN.
finst nioBoro 4acTu4Ho NpasunLHoro Balu OoTBET YaCTMUYHO NPaBUbHbIN
oTBeTa: P )
Mopacka3ska 1:
Moka3aTb KONM4YeCTBO NPaBUNbHbIX H
et
otBeToB ([Moackaska 1):
YAanuTb HeKOppeKTHble OTBeThbI
Het
(Moacka3ska 1):
Teru:
lNossonssem ebibupame 0OUH UMU HECKOJIBLKO MpasuslbHbIX 0meemos U3 3a0aHHO020 CrUCKa.
(MC/MA)
Atom Bopopopaa - 4
JHepreTMyeCcKMin CneKTp CBA3aHHbIX COCTOSHWIA 3N1EKTPOHa B aTOMe BOAOPOAa MA
Bann no ymonuaHuio:| 1
CnyuaitHbIi nopsaok oteeTos|/[la
HymepoBaTtb BapuaHTbl otBeTOB?|0
MNoka3aTb KONMUYECTBO NPaBUNbHbLIX OTBETOB nocre okoH4YaHus:|[a
LWTpad 3a kaxxayro HenpaBunbHyto nonbITKy:| 0

ID-HOMep:

# | OTBeThbI | OT3bIB

OueHka




3HepFeTVI‘-ieCKVIl7| CMEKTP CBA3aHHbIX COCTOSHUN 3JIEKTPOHa B aTOME BOAOPOOa

MA

Bann no yMmon4yaHuio:

1

Cny4yanHbIN NOPSAAOK OTBETOB

[a

HymepoBaTb BapuaHTbl OTBETOB?

0

MokasaTb KonmM4yecTBoO npaBuUIibHbIX OTBETOB NOCJ1e OKOHYaHUA:

Ha

LWTpad 3a kaxayo HenpaBunbHYyo nonbITky:| 0
ID-HOMep:

# OT1BeThI OT3bIB OueHka
A. BbIPOXAEH 25
B. HEeBbIPOXAEH 0
C. LNCKPETHbIN 25
D. HenpepbIBHbI 0
E. IKBUANCTAHTHbIN 0
= HaxoanTcs B 061acTn oTprUaTeNbHbIX b5

3Ha4YeHUN
G. HaxoanTcs B obnacTm 0
NOJIOXKUTESIbHBIX 3HAYEHWI
H. CryLiaeTcs C pocTOM r1aBHOro o5
KBaHTOBOro 41csa
O6LWMi1 OT3bIB K BONPOCY:
\Ana no6oro npaBUNbLHOro oTBeTa: Bal oTBET BEPHbIN.
Ansa nio6oro HenpaBWUNbHOro oTBeTa:  |Ball OTBET HEMPABU/IbHbIN.
fins nioGoro 4acTMHo NpasunbHoro Baw oTBET YaCTUYHO NPABUJIbHbLIN
oTBeTa: P )
Mopckaska 1:
MNoka3aTb kONU4YeCTBO NPaBUNbHbIX
. Het
oTtBeTOB ([Moacka3ska 1):
YpanuTbe HeKoppeKTHble OTBeThI
h Het
(Moackaska 1):
Teru:
lNossonssem ebibupame 0OUH UMU HECKOJIBLKO MpasuslbHbIX 0meemos U3 3a0aHHO20 CrUCKa.
(MC/MA)
BonHoBasa ¢yHKuuA - 2
CBONCTBA BOJIHOBOW (PYHKLIW MA
Bann no ymonuanuio:| 1
CnyuaitHbIi nopsaok oteeTtos|/[la
HymepoeaTtb BapuaHTbl oTBeTOB?|0
Moka3aTb KONMYECTBO NPaBUSILHLIX OTBETOB Nocne okoH4aHus:|[a
Wrpad 3a kaxxayro HenpaBunbHyto nonbITky:| 0

ID-HOMep:

OTBeTbI OT3bIB

OueHka




CBOWCTBa BOJIHOBON (PYHKLIUN

MA

Bann no ymonuanuio:| 1
Cnyu4aiiHbI nopsaaok oTeetos|[1a
HymepoBaTtb BapuaHTbl oTBeTOB?|0
Mokas3aTb KOonNu4yecTBoO npaBuUIibHbIX OTBETOB NOCJ1e OKOHYaHUA: D,a
LWTpad 3a kaxxayro HenpaBuibHyto nonbITKy:| 0
ID-HOMep:

# OT1BeThI OT13bIB OueHka
A. OHO3HAYHOCTb 33.3
B. KOHEYHOCTb 33.3
C. MHOr03Ha4YHOCTb 0
D. 5PMUTOBOCTb 0
E. COMPSKEHHOCTD 0
F. HenpepbIBHOCTb 33.3

06w oT3bIB K BONPOCY:
\[na no6oro npaBUIbLHOro oTBeTa: Balu oTBET BEPHbIN.
[insa noboro HenpaBWUNbHOro oTBeTa:  |Ball OTBET HEMPABU/bHbIN.
fina nioBoro yacTuuHo npasunkHoro Balu oTBET YaCTMUYHO NPaBUbHbIN
oTBeTa: P '
Mopackaska 1:
Moka3aTb KONnu4yecTBo npaBUNbHbLIX
. Het
oTBeTOoB ([Moackaska 1):
YoanuTb HeKOppeKTHbIe OTBEeTbI
Het
(Moacka3ska 1):
Teru:
lMossonssem ebibupams 0OUH UMU HECKOMBLKO MpasusibHbIX 0meemos U3 3adaHHOo20 CriucKa.
(MC/MA)
BonHoBoe yncno
BosiHOBOE 4ncno K B BblpaXKeHUn a5 SHeprum cBoboaHOM YaCcTMLbl UMEET Pa3MepHOCTb MC
Bann no ymonuaHuio:|1

CnyyalHbI NOPAAOK OTBETOB

Ha

HymepoBaTb BapuaHTbl OTBETOB?

LWTpad 3a kaxxayro HenpaBUIbHYO MOMbITKY:

ID-HOMep:

# | OTBeThI | OT3biB

OueHka




BosHoBOe Yncno k B BblpaXXeHWN ONd SHEPT NN cB0BOHON YaCTULblI UMeeT Pa3MEPHOCTb

Bann no ymonuanuio:| 1
Cnyu4aiiHbI nopsaaok oTeetos|[1a
HymepoBaTtb BapuaHTbl oTBeTOB?|0
LWrpad 3a kaxayto HenpaBunbHyto nonbITky:| 0
ID-HOMep:

# OT1BeThI OT13bIB OueHka
A. BpEMEHY 0
B. A/TUHbI .
C. Maccbl 0
D. 06paTHOI A/INHbI 100
E. 06paTHOr0 BPEMEHM! 0
F. 06paTHOII Macchl 0

O6LWmn oT3bIB K BONpOCY:
\Ana no6oro npaBUNbLHOro oTBeTa: Bal oTBET BEPHbIN.
[insa noboro HenpaBWUNbHOro oTBeTa:  |Ball OTBET HEMPABU/bHbIN.
Mopackaska 1:
Moka3aTb KONMYECTBO NPaBUNbHbIX
oTBeToB ([Moackaska 1): Her
Ypoanutb HEKOpPPeKTHble OTBEThI
(Moackaska 1): Her
Teru:
lNossonssem ebibupame 0OUH UMU HECKOMIBLKO MpasuslbHbIX 0meemos U3 3a0aHHO20 CrUCKa.
(MC/MA)
HencrtBue-2
lelictBne S KBaHTOBOM CUCTEMDI ... MC
Bann no ymonuanuio:|1
CnyuanHbii nopsagok oteetos|[la
HymepoBaTtb BapuaHTbl otBeTOoB?|0
LWTpad 3a kaxaylo HenpaBUNbLHYO nonbITKy:(33.3

ID-HOMep:

# | OTBeThbI | OT3bIB

OueHka




lencTBme S KBAHTOBOM CUCTEMDI ... MC
Bann no ymonuaHuio:| 1
Cnyu4aiiHbI nopsaaok oTeetos|[1a
HymepoBaTtb BapuaHTbl otBeTOB?|0
LWTpadp 3a kaxayro HenpaBUnbHYO nonbITKy:(33.3
ID-HOMep:
# OT1BeThI OT13bIB OueHka
A. MHOro 6osbLUe NOCTOAHHOW MnaHKa h 0
B. MHOI0 MeHbLUe NoCcTOAHHON MMnaHKa h 0
C. nopsaKa noctosiHHoM MNnaHka h 100
06w O0T3bIB K BONPOCY:
Ana no6oro npaBUbLHOro oTBeTAa: Balu oTBET BEPHbIN.
[1nsa no6oro HenpaBWUNbHOro oTeeTa: |Ball OTBET HEMPABU/bHbIN.
Moackaska 1:
MNMoka3aTb KONMYECTBO NPaBUNbHbIX H
eT
otBeToB ([Moackaska 1):
YaanuTb HeKOppeKTHbIe OTBEeTbI H
eT
(Mopackaska 1):
Teru:
lNo3eonsiem ebibupame 0OUH UIU HECKOJILKO rpasursibHbIX 0meemos U3 3adaHHO20 crilcka.
(MC/MA)
HencrtBue-2
YKaXXute eguHuLy U3MepeHmns BeanYmHbl GencTens S MC
Bann no ymonuaHuio:|1
CnyuaitHbIf nopsigok oTBeToB|/[la
HymepoBaTtb BapuaHTbl otBeTOB?|0
LWTpad 3a kaxaylo HenpaBUnbHYO nonbITKy:(33.3
ID-Homep:
# OT1BeThI OT13bIB OueHka

O6LWMIN OT3bIB K BONPOCY:

Ans no6oro npaBUNbLHOro oTBeTa: Balu oTBET BEPHbIN.

[Ansa no6oro HenpaBuUNbLHOro oTBeTa: |Ball OTBET HEMPAaBWU/IbHbIN.

Mopckaska 1:

Moka3aTb KONM4YecTBO npaBUINbHbIX

oTBeToB ([Mopckaska 1): Het

YAanuTb HeKOppPeKTHbIe OTBEThI

(Moackaska 1): Het

Teru:

lMossonssem ebibupameb 0OUH UMU HECKOMIBLKO MpasusibHbIX 0meemos U3 3adaHHo20 CriUcCKa.
(MC/MA)




MU3mepeHue

MpoBeaeHo N M3MepeHNin HEKOTOPOro NapaMeTpa cucTeMbl F. Bo3aMoXHbI cieaytolyme

MC
pe3ysbTaThl:
Bann no ymonuanuio:| 1
CnyuaitHbIi nopsgok oteeToB|/[la
HymepoBaTb BapuaHTbl otBeToB?|0
LWTtpad 3a kaxayo HenpaBunbHY0 nonbIiTKy:| 0
ID-HOMep:
# OTBeThbI OT3bIB OueHka
Bce N 3Ha4yeHuin oanHaKOBbI (B
A npegenax AONyCTUMbIX 0
NorpeLHoCcTeNn)
B. Bce N 3HayYeHui CyLLecTBeHHO 0
pa3anyHbl
C. Ob6a nepeyvyncneHHbIX BapuaHTa 100
BepHble
O6LWMi1 OT3bIB K BONPOCY:
\[na no6oro npaBUIIbLHOrO oTBeTAa: Balu oTBET BEPHbIN.
[1nsa no6oro HenpaBWUNbHOro oTBeTa:  |Ball OTBET HEMPABU/bHbIN.
Mopckaska 1:
MNMoka3aTb KONMYECTBO NPaBUNbHbIX
. Het
oTBeToB ([Moackaska 1):
YAaanuTb HeKOppeKTHbIe OTBETbI
Het
(Mopackaska 1):
Teru:
[Mossonssem ebibupams 0OUH UMU HECKOMBLKO MpasuslbHbIX 0meemos U3 3adaHHo20 CriucKa.
(MC/MA)
KommyTtaTop-1
KOMMYTaTOp 0MepaTopoB COBMECTHO M3MEPUMbIX BEINYUNH MC
Bann no ymonuanuio:| 1
CnyuaitHbIf nopsigok otBeToB|/[la
HymepoBaTtb BapuaHTbl otBeTOB?|0
LWTpad 3a kaxxayro HenpaBunbHyo nonbITKy:| 0

ID-HOMep:

# | OTBeThbI | OT3bIB

OueHka




KoMMyTaTop onepaTopoB COBMECTHO M3MEPUMbIX BENYNH

MC

Bann no ymonuaxuio:| 1
Cnyu4aiiHbI nopsaaok oTeetos|[1a
HymepoBaTtb BapuaHTbl oTBeTOB?|0
LWrpad 3a kaxayto HenpaBunbHyto nonbITky:| 0
ID-HOMep:

# OT1BeThI OT13bIB OueHka
A. paBeH HynI0 100
B. HepaBeH Hy 0 0
C. HEBbIYUCINM 0
D. MHUMBIA 0

O6LWmn oT3bIB K BONpOCY:
\Ana no6oro npaBUNbLHOro oTBeTa: Bal oTBET BEPHbIN.
[insa nioboro HenpaBWUNbHOro oTBeTa:  |Ball OTBET HEMPABU/bHbIN.
Moackaska 1:
Moka3aTb KONMYECTBO NPaBUIbHbIX
otBeTOoB ([Moackaska 1): Het
Ypanutb HeKO-ppeKTHble OTBETbI Het
(Moackaska 1):
Teru:
lNossonssem ebibupame 0OUH UMU HECKOJIBKO MpasuslbHbIX 0mMmeemos U3 3a0aHH020 CriUCKa.
(MC/MA)
OnepaTtop - 2
COBCTBEHHbIE 3HaYEHMSA ONEPaTOPOB (PUINYECKUX BEANYMNH B KBAHTOBON TEOPUK MA
Bann no ymonuaHuio:| 1
CnyuaitHbIi nopsgok oteeTos|/[la
HymepoBaTtb BapuaHTbl otBeToB?|0
MokasaTb KONMMYeCTBO NPaBUSILHLIX OTBETOB Nocrie oKoH4YaHus:|[Ja
LWTpad 3a kaxayro HenpaBunbHyto nonbITky:| 0

ID-HOMep:

# | OTBeThbI | OT3bIB

OueHka




COBCTBEHHbIE 3HAYEHMNS onepaTopoB PU3NYECKUX BENNYNH B KBaHTOBOW TEeopunn

MA

Bann no yMmon4yaHuio:

1

Cny4yanHbIN NOPSAAOK OTBETOB

[a

HymepoBaTb BapuaHTbl OTBETOB?

0

MokasaTb KonmM4yecTBoO npaBuUIibHbIX OTBETOB NOCJ1e OKOHYaHUA:

Ha

LWTpadp 3a kaxaylo HenpaBUMNbHYO nonbITKy:|0
ID-HOMep:
# OT1BeThI OT13bIB OueHka
A. KOMMIEKCHble 0
B. LeiCTBUTENbHbIE 33.3
C. COCTaBIAOT OrPaHNYEHHbI Habop 0
D. COCTaBASOT HEOr PaHUYEHHBI Habop 0
MOryT COCTaBNATb Kak
E. OrpPaHNYeHHbI, TaK 1 33.3
Heor paHN4YeHHbIN Habop
F. COCTaBAAOT AUCKPETHbLIN Habop 0
3HAYEeHMNN
G. COCTaBJIAOT HenpepbIBHbIA Habop 0
3HAYEeHNN
H. MOFYT COCTaBAATb KaK HeMpepbIBHbIN, 33.3
Tak N AUCKPETHbIN Habop 3HaYEeHWN
O6LWMI1 OT3bIB K BONPOCY:
\Ana no6oro npaBUNbLHOro oTBeTa: Balu oTBET BEPHbIN.
[insa no6oro HenpaBuUNbHOro oTeeTa: |Ball OTBET HEMPABU/bHbIN.
finst nioBoro 4acTu4Ho NpasunLHoro Bal oTBET YAaCTMYHO NMPaBUIbHbIN
oTBeTa: Y .
Moacka3ska 1:
Moka3aTb KONU4ecTBO npaBUIbHbIX
. Het
oTtBeTOB ([Moacka3ska 1):
y,qanmb HEKOPpPEeKTHbIe OTBEeTbl
h Het
(Moackaska 1):
Tern:
lNossonssem ebibupame 0OUH UMU HECKOJILKO MpasuslbHbIX 0meemos U3 3a0aHHO20 CriUCKa.
(MC/MA)
Onepartop KoopAauHaTbl - 2
Pe3ynbTaTOM OENCTBUSA onepaTopa KOOPAMHATHI X Ha OYHKLMIO Sin X aBNseTcs ... MC
Bann no ymonuanuio:| 1
CnyuaitHbIi nopsaok oteeTtos|/[la
HymepoBaTtb BapuaHTbl oTBeTOB?|0
WTtpad 3a kaxayr HenpaBUnbHYO nonbiTKy: 0

ID-HOmMep:

# | OTBeThl | OT13bIB

OueHka




Pe3ynbTaTOM AENCTBUS onepaTopa KOOPAWHATbI X Ha (OYHKLWMIO Sin X ABNsSeTcs ...

MC

Bann no ymonuaxuio:| 1
Cnyu4aiiHbI nopsaaok oTeetos|[1a
HymepoBaTtb BapuaHTbl oTBeTOB?|0
LWrpad 3a kaxayto HenpaBunbHyto nonbITky:| 0
ID-HOMep:

# OT1BeThI OT13bIB OueHka
A. xsinx 100
B. XCOSX 0
C. sinx 0
D. COSX 0

O6LWmn oT3bIB K BONpOCY:
\Ana no6oro npaBUNbLHOro oTBeTa: Bal oTBET BEPHbIN.
[insa nioboro HenpaBWUNbHOro oTBeTa:  |Ball OTBET HEMPABU/bHbIN.
Moackaska 1:
Moka3aTb KONMYECTBO NPaBUNbHbIX
otBeTOoB ([Moackaska 1): Het
Ypoanutb HEKOpPPEeKTHbIe OTBEThI
(Moackaska 1): Her
Teru:
[Nossonssiem ebibupame 0OUH UIU HECKOJIbKO MpasusibHbIX 0mMmeemos U3 3a0aHH020 CriUCKa.
(MC/MA)
OnepaTop MOMeHTa umnynbca
CobcTBeHHbIE 3HaYeHMA onepaTtopa \( \hat{L} z\) MA
Bann no ymonuanuio:|1
CnyuanHbii nopsagok oteetos|[la
HymepoBaTtb BapuaHTbl otBeTOoB?|0
MokasaTb KONMYeCTBO NPaBUSILHLIX OTBETOB Nocrie OKoH4YaHus:|[a
LWTpad 3a kaxxayro HenpaBunbHyo nonbITky:| 0

ID-HOMep:

# | OTBeThbI | OT3bIB

OueHka




CobcTBeHHble 3HaYeHuA onepatopa \( \hat{L} z\) MA
Bann no ymonuaHuio:| 1
Cnyu4aiiHbI nopsaaok oTeetos|[1a
HymepoBaTtb BapuaHTbl otBeTOB?|0
MokasaTb KONMYeCTBO NPaBUSIbHLIX OTBETOB Nocre okoH4YaHus:|[Ja
LWTpad 3a kaxxayro HenpaBuibHYyo nonbITKy:| 0
ID-HOMep:

# OTBeThbI OT3bIB OueHka
A. COCTaBASAIOT AUCKPETHbIN Habop 50
B. COCTaB/IAOT HENPEpPbIBHbIM Habop 0
C. Lesble Yncna 0
D. KOMMJIEKCHbIe Ynucna 0
E. LEeNCTBUTESIbHbIE YMCa o0

O6LWMi1 OT3bIB K BONPOCY:
\na no6oro npaBUIbLHOrO oTBeTAa: Balu oTBET BEPHbIN.
[1nsa no6oro HenpaBuUNbHOro oTBeTa: |Ball OTBET HEMPABU/IbHbIN.
fins nioBoro 4acTu4Ho NpasunLHoro Baw oTBET YaCTUYHO MPABU/IbHbIN.
oTBeTa:
Mopacka3ska 1:
MNMoka3aTb KONMYECTBO NPaBUNbHbIX
otBeToB ([Moackaska 1): Het
YaanuTb HeKOppeKTHbIe OTBEeTbI Het
(Mopackaska 1):
Teru:
[Mossonssem ebibupams 0OUH UMU HECKOMBLKO MnpasuslbHbIX 0meemos U3 3adaHHo20 CriucKa.
(MC/MA)
OnepaTtop-1
CBOWCTBA OMepPaToOpoB PU3NYECKUNX BEIUYNH MA
Bann no ymonuaHuio:|1
CnyuaitHbIf nopsigok otBeToB|/la
HymepoeaTtb BapuaHTbl oTBeTOB?|0
MokasaTb KONMYECTBO NPaBUSILHLIX OTBETOB Nocrie oKoH4YaHus:|[a
WTtpad 3a kaxayr HenpaBUnbHY nonbITKy: 0

ID-HOMep:

# | OTBeThbI | OT3LIB

OueHka




CBOIICTBa OMNEePaTOPOB (PU3NYECKUX BENNYMH

MA

Bann no ymonuanuio:| 1
Cnyu4aiiHbI nopsaaok oTeetos|[1a
HymepoBaTtb BapuaHTbl oTBeTOB?|0
Mokas3aTb KOonNu4yecTBoO npaBuUIibHbIX OTBETOB NOCJ1e OKOHYaHUA: D,a
LWTpadp 3a kaxaylo HenpaBUnbHYO nonbITKy: 0
ID-HOMep:

# OTBeTbI OT13bIB OueHka
A. JHEHOCTb 50
B. HEeIMHENHOCTb 0
C. KOHEYHOCTb 0
D. 5PMUTOBOCTb o0
E. KOHEYHOCTb 0

O6LWmn oT3bIB K BONPOCY:
\[na no6oro npaBUIIbLHOrO oTBeTAa: Balu oTBET BEPHbIN.
[insa nroboro HenpaBWUNbHOro oTBeTa:  |Ball OTBET HEMPABU/IbHbIN.
fina nioGoro yacTuuHo npasunkHoro Balu OTBET YaCTMUYHO NMPaBUbHbIN
oTBeTa: Y .
Moackaska 1:
Moka3aTb KOnNnu4yecTBo npaBUNbHbLIX
) Het
oTBeToB ([Moackaska 1):
Ypanutb HEKOPpPEKTHbIE OTBEThI
h HeTt
(Moacka3ska 1):
Teru:
lNo3eonsiem ebibupame 0OUH UIU HECKOJILKO paesursibHbIX 0meemoes U3 3adaHHO20 CrilckKa.
(MC/MA)
Cob6cTBEHHbIe 3Ha4YeHUA

KBaHTOBas CMCTEMa HAaX0AUTCS B COCTOSHWW, ONMMUCbIBAEMOM BOMHOBOWN yHKUmen \( C\cos\phi
\). Mpwv 3MepeHUn NPoeKLUN MoMeHTa umMnynbca \(L z\) 3HayeHne 0 MoXeT 6bITb nosiyyeHo ¢ MC
BEPOATHOCTLIO. ..

Bann no ymonuaHuio:| 1

CnyyanHbIN NOPAAOK OTBETOB

HymepoBaTb BapuaHTbl OTBETOB?

LWTpad 3a kaxxayro HenpaBUIbHYO MOMbITKY:

ID-HOMep:

# | OTBeThI | OT3biB




KBaHTOBas CUCTEMa HaXOAUTCS B COCTOSHUW, ONUCbIBAEMOM BOAHOBOW (hyHKUMen \( C\cos\phi
\). Mpwv N3MepeHnn NpoekLun MoMeHTa umnynbca \(L z\) 3HaveHne 0 MoXeT 6bITb nosiyyeHo ¢ MC
BEPOATHOCTHIO. ..

Bann no ymonuanuio:| 1

CnyuaitHbIi nopsgok oteeTos|/[la

HymepoBaTb BapuaHTbl otBeToB?|0

LWrpad 3a kaxayro HenpaBunbHyto nonbITky:| 0

ID-HOMep:
# OTBeTbI OT13bIB OueHka
A. 0 100
B. 0,5 0
C. 0,25 0
D. 0,125 0

O6LwWMi1 OT3bIB K BONPOCY:

\Ana no6oro npaBUNbLHOro oTBeTa: Bal oTBET BEPHbIN.

[insa nioboro HenpaBWUNbHOro oTBeTa:  |Ball OTBET HEMPABU/bHbIN.

Mopckaska 1:

Moka3aTb KOnNn4ecTBO npaBUNbHbLIX

otBeToB ([Moackaska 1): Her

Ypanutb HEeKOpPpPEeKTHblIe OTBEeTbl

(Mopckaska 1): Her

Teru:

lNossonssem ebibupame 0OUH UMU HECKOJILKO MpasusibHbIX 0meemos U3 3adaHHO20 CrUCKa.
(MC/MA)

top/NMo ymonuyanuto ana POC_10.05.01 KomnbloTtepHasa 6e3onacHocTb /OlNK-
1/0OMNK-1_KBaHToBas Teopusa/OlK-1_KsaHTOoBasa Teopusi_3lanaHus c
KOPOTKMM OTBETOM

HopmupoBka - 2

MycTb cUCTEMA HAXOAMTCA B COCTOAHMM, ONUCHIBAEMOM BOJIHOBOMN (hyHKLMER \( NUM
[\Psi>=C|0>+0,5|1>+0,5|2>40,5|3>\). OnpegenuTe C.

Bann no ymonuasuio:| 1

WTpad 3a kaxxayro HenpaBunbHyto nonbITky:| 0

ID-HOMep:

# OTBeTbI OT3bIB OueHka

A. 0.5 100

O6LWMI OT3bIB K BONpPOCY:

Mopckaska 1:

Moka3saTb KOnn4ecTBO npaBUINbHbIX

oTtBeTOB ([Moacka3ska 1): Het

Yoanutb HEKOPpPEeKTHbIe OTBEeTbI

(Moackaska 1): Het

Teru:

VimrniopmupogaHue 3mo20 mura eornpoca He noddepxxueaemcs.




YacTtuua B sime

YacTnua HaxoanTCs B NOTEHUMaNbHON iMe ¢ BeCKOHEYHO BbICOKMMU CTEHKaMU B NEPBOM
B030OY>)XOEHHOM COCTOSAHUN 1 eé 3Heprus coctasnaeT \( \frac{16\pi~2\hbar~2}{m}\).
OnpepennTe WNPUHY SMbl (B OTBETE YKa3aTb TOJILKO YUCJIO - B yCI.ef,.)

NUM

Bann no ymonuaxuio:| 1
LWrpad 3a kaxayto HenpaBunbHyto nonbITky:| 0
ID-HOMep:
# OT1BeThI OT13bIB OueHka
A. 0.35 100
06w O0T3bIB K BONpPOCY:
Mopckaska 1:
MNokasaTb KONU4YecTBO npaBuUibHbIX H
. eT
oTtBeTOB ([Moackaska 1):
Yn.anmb HEKOPpPEeKTHblIe OTBEeTbl H
. eT
(Mopckaska 1):
Teru:
mnopmuposaHue amoz2o muna 8orpoca He nodoepxueaemcs.
Atom Bopgopopaa - 2
ONIeKTPOH B aTOMe BOAOPO4a HaX0A4MTCA B OCHOBHOM cOCTOAHMN. Mpoekuna \(L z\) SA
3/1IeKTPOHA paBHa
Bann no ymonuaHuio:|1
YyBCTBUTENLHOCTb K peructpy:|Het
LWTpad 3a kaxxayro HenpaBUIbHYIO NonbITKy:| 33.3
ID-HOMep:
OTBeTbI OT3bIB OueHka
HyIH0 100
0 100
O6LWMI1 OT3bIB K BONPOCY:
Mopckaska 1:
Teru:
Bam Heobxod0umo yka3ampb xomsi 6bl 0OUH 803MOXHbIU omeem. [lycmbie omeemsl He
6ydym ucrnionb3osamscs. CuM80s1 «*» MOXHO UC0/Ib308amb 8 Kadyecmeae wabrioHa,
coomgemcmeyrouwiezo rtobsim cumeonam. Nepsbiti nooxodsuwut omeem 6ydem
ucrionib3ogambcs 0515 orpedesieHUs1 OUEHKU U om3blea.
maTtpuubl MNaynu - 3
CyMmMa kBafpaToB maTpuu Maynum pasHa... SA




Bann no ymonuasuio:| 1

YyBCTBUTENBLHOCTL K peructpy:|HeTt

LWTtpad 3a kaxayo HenpaBunbHYO nonbIiTky:(33.3

ID-HOMep:

OTBeTbI OT3bIB OueHka
3 100
Tpem 100
TPéM 100
TpU 100
3* 100
3l 100
06w OT3bIB K BONpPOCY:
Mopckaska 1:
Teru:

Bam Heobxo0umo ykaszamb xomsi 6b1 00UH 803MOXHbILU omeem. [ycmbie omeemeb! He
6ydym ucrnionb3oeambcs. CuM80IT «*» MOXHO UC0/Ib308amb 8 Kadyecmeae wabrioHa,
coomgemcmeyrouwezo rrobsiM cumeornam. lNepsbit nooxodsuwut omeem 6ydem
ucrnonb3o8ambcs 05151 orpedesieHusi OUeHKU U 0ma3biea.

top/MNo ymonyanuro ana POC_10.05.01 KomnbrotepHasa 6e3onacHocTb /OlNK-
1/0MNK-1_KBaHTOoBas teopus/OlK-1_KBaHTOBas Teopusi_3anaHus C
pa3BepHYTbIM OTBETOM

OnepaTtop
NanTe onpeaeneHue noHaTuio "onepamop". ES
Bann no ymonuyasuio:|1
O6bIYHbIN

dopmar oTBeTa:
TEeKCT

TpeGoBaTb TekcT:|[la

Pasmep nons:| 15

PaspewwuTb BnoxeHus:| 0

Tpebyemoe uncno Bnoxenui:|0

Pa3peweHHble TUNbI hannos:

ID-HOMep:

LLlabnoH oTBeTa NHdopmauuma ana oueHmMBaroLWmx

OneparTop - 370 ...

O6LWui OT3bIB K BONpPOCY:

Tern:

Lonyckaem e omeeme 3azgpy3ums ¢halin u/unu egeecmu mekcm. Omeem O0/mKeH
6bImb oueHeH npernodasamesiem 8pyYHYIo.

OcHOBHOe cOoCTOsIHMe

ES

LanTe onpeaeneHme noHATUIO "0OCHOBHOE COCTOSIHUE KBAHTOBOW CUCTEMbI"




Bann no yMon4yaHuio:

1

dopmar oTBeTa: OObi4HbIA
TEeKCT
Tpe6oBaTb TekcT:|[la
Pasmep nons:(15
PaspewunTs Bnoxenus:|0
Tpebyemoe uncno BnoxeHun:|0
Pa3spelueHHble TUNbI hannos:
ID-HOMep:
LLla6bnoH oTBeTa UHdopmauusa ana oueHUBaKOLWKNX
06K OT3bIB K BONpPOCY:
Teru:
Lonyckaem e omeeme 3azpy3ums ¢halin u/unu esecmu mekcm. Omeem AosmKeH
6bimb OUEHEH rperodasamerieM 8PYyYHYIO.
Cob6cTBEHHbIE 3HaYeHUs
YKa)unTe, 4TO Ha3blBaeTCA COOCTBEHHLIMU 3HAYEHUSAMM N COBCTBEHHBIMU YHKLINAMU ES
onepaTtopa
Bann no ymonuanuio:| 1
dopmar oTBeTa: OBk HHbIH
TEeKCT
Tpe6oBaTb TekcT:|[la
Pasmep nons:15
PaspewunTb BnoxeHus:| 0
Tpebyemoe uncno snoxenui:|0
Pa3peweHHble TUNbI hannos:
ID-HOMep:
LLla6noH oTBeTa UHdopmauusa ana oueHmMBaroLWmx
O6Wni OT3bIB K BONpPOCY:
Tern:
Lonyckaem e omeeme 3azgpy3ums ¢halin u/unu egeecmu mekcm. Omeem O0/mKeH
6bImb oueHeH npernodasamerieM 8pyYHYIo.
CoO6cCTBEHHbIe 3Ha4YeHuA
ES

[laniTe NoHATME onpeaeneHuno "cnekTp onepartopa”




Bann no yMon4yaHuio:

1

dopmar oTBeTa:

OObIYHbIN
TeKCT

TpeGoBaTb TeKCT:

Ha

Pa3mep nons:

15

PaspewnTb BrnoxeHus:

0

TpebyemMoe 4uncno BNoXeHUM:

Pa3spelueHHble TUNbI hannos:

ID-HOMep:

LLlabnoH oTBeTa

UHdopmauusa ana oueHUBaKOLWKNX

06K OT3bIB K BONpPOCY:

Teru:

Lonyckaem e omeeme 3azgpy3ums ¢halin u/unu egsecmu mekcm. Omeem O0/KeH

6bimb OUEHEH rperodasamerieM 8PYyYHYIO.

Kputepuu oueHnBaHuA KomneTeHuuin

YposeHb cHOPMMPOBAHHOCTH
KOMNeTeHLuit

MoBbILWEHHbIN YpOBEHD

MonHoe cooTBeTCTBME OTBETA 0BYHAIOLLErOCA BCEM NepedncieHHbIM KpuTepuam. OByJalowmiica 4eMOHCTPUPYET BbICOKMIA ypoBEHb
BNAJ;EHUA MaTepUanoM, OPUEHTUPYETCA B NPEAMETHOM 061aCTH, BEPHO OTBEYAET HA BCE AOMNO/HUTE/IbHbBIE BOMPOCHI.

OTBeT Ha KOHTPO/ILHO-U3MEPUTE/NbHbI MaTepuan He COOTBETCTBYET OAHOMY WAV [JBYM U3 NepPeyuncieHHbIX
rokasaresiei, Ho obyyatoLniica AaeT NPaBu/bHbIE OTBETbI HA AOMONHUTENbHbIE BOMPOCHI. [lonycKatoTca ownbKu npy BocnpounsseseHnn  bas3oBsblil ypoBeHb
4acT1 TEOPETUYECKMX NOOKEHUIA.

OTBeT Ha KOHTPO/ILHO-U3MEPUTE/IbHbI MaTepuan He COOTBETCTBYET 1K0GbIM TPEM M3 NepeUnceHHbIX NoKasaTeneii, obyyatolmiica gaeT

HenoHble OTBEeTbl Ha A40NONHUTENbHbIE BONPOCHI. cd)OpMMpUBEHHbIE 3HaHMA OCHOBHbIX MOHATUIA,
onpe,qenewlﬁ n TEOpPEM, U3yYaeMblX B KypcCe, He BCeraa noJiHoe Ux NnoHMMaHue C 3aTpyaHeHUAMU nNpu BOCNpouU3BeJeHNNn.

Moporosblit ypoBeHb

OTBeT Ha KOHTPOI'IbHO’MSMepMTEﬂbeIl;’I mMmaTepuan He COOTBETCTBYEeT nobbiM l'IETpréM 13 nepevyncineHHbIxX

nokasaresieit. OBy4atoWMINCa AEMOHCTPUPYET OTPbIBOYHbIE 3HAHUA (1MBO UX OTCYTCTBUE) OCHOBHbIX MOHATWIA, ONPEAEIEHNI U TEOPEM, -

MCNONb3yEMbIX B Kypce.

LLIkana oueHoK

OTanuHo

Xopowo

Y[,0B/1€TBOPU-TENBHO

HeypaosneTBopu-TeibHO




