MwuHoB6pHayKu Poccum
®EAEPA/IbHOE TOCYAAPCTBEHHOE BIOAXETHOE OBPA3OBATE/IbHOE YYPEXXAEHUE
BbICLLErO OBPA30OBAHMA
«BOPOHEXCKWUI rOCYAAPCTBEHHbINA YHUBEPCUTET»
(®rBOY BO «BrY»)
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3aBeayowmii Kapeapon

/% - UMPPOBbIX TEXHOOTU
// Kypranuu C. .
05.03.2025 .

PABOYAA MPOrPAMMA YYEEHOM OUCUUNNHDI

51.0.16 KBaHTOBas Teopus

1. Kopa v HaMmeHoBaHMe HanpaBAeHUA NOATOTOBKU/cneLnanbHOCTU:

10.05.01 KomnbtoTepHas 6e3o0nacHoCcTb

2. Mpoodunb nogrotosku/cneumnanmsayma:

AHanu3 6e30nacHOCTM KOMMbIOTEPHbIX cucTeM, Pa3paboTKa 3aLlMLLEeHHOro NnporpaMmHoro obecneyeHumn
3. KBanudwukaumsa (cteneHb) BbINyCKHUKa:

Cneuunanutet

4. ®opma obyueHus:

OuHan

5. Kadepapa, otBevatowan 3a peannsaumio gUCLUNAUHDI:

Kadeapa undppoBbIx TEXHONOTUI

6. CocraButenun nporpammbi:

3anpsraes Cepreit AnekcaHapoBMY, AOKTOP GM3MKO-MaTEMATMUECKMX HaYK, Npodeccop
7. PekomeHpgoBaHa: npotokon HMC ®KH Ne 5 ot 05.03.25

8. YuebHblii rog: 2027-2028 Cemectp(bl): 6



9.llenn 1 3agaum yue6HOM JUCUUNIUHDI:

Llenbto Kypca ABnAeTcA 03HAKOMJIEHUE CTYAEHTOB C OCHOBHbIMU MOHATUAMM KBaHTOBOM TEOPUN N €€ MaTEMATUHECKUM

annapaTom.

3agaun yyebHol gucumnanHbl: GopMmUPOBaHME YMEHUA UCNONb30BaTb NMOHATAA M annapaT TeOpMM 4/18 UCCAeA0BaHMSA
KBAHTOBbIX MHPOPMALLMOHHbIX CUCTEM, @ TaKKe 411 PeLleHms NPoCTeNLMX 33434 KBaHTOBOW Teopumn MHbOpMaLMK.

10. MecTto yuebHOM AncUUNAKHBI B CTPYKTYpe OOMN:

OuncumnamHa oTHocuTCa K 6a3oBoii yacTy 610kKa b1. Mpu M310KeHUN Kypca UCMONb3YIOTCA CBEAEHNA U3 TaKUX

OVCUMMAVH, Kak “Anrebpa”, “TeomeTpua”, “MaTemaTnyeckmii aHanus”, “MexaHuKa 1 onTmka”.

11. MnaHupyemble pe3ynbTaTbl 06yuyeHna no gucumunamHe/moaynio (3HaHUA, YyMEeHUA, HaBblKU), COOTHECEHHbIE C
nAaHMpPyemMbiMM pe3yibTaTamMu 0CBOEeHUA 0b6pa3oBaTenbHO NporpamMmmbl (KOMNETEHUUAMM BbiINYCKHUKOB) U

MHAUKATOPaMM UX OOCTUKEHUSA:

Kopa v Ha3BaHMe KomneTeHunun

OlK-4 CnocobeH aHanM3MpoBaTb PUINYECKYIO
CYLLHOCTb AABNEHWUI 1 NPOLLECCOB, eXKalmMX B
OoCHOBE PYHKLMOHNUPOBAHUA
MWKPO3/IEKTPOHHOM TEXHUKM, MPUMEHATD
OCHOBHble PpU3NYeCcKMe 3aKOHbI U MogEeNN ANA
pelleHus 3aga4 npodpeccMoHaibHOM
[eaTeNbHOCTY;

OlK-4 CnocobeH aHanM3MpoBaTb PUINYECKYIO
CYLLHOCTb fIB/IEHUI U NPOLLECCOB, NEMKALLMX B
0oCHoBe GYHKLMOHMPOBAHMUA
MWKPO3/IEKTPOHHOM TEXHUKU, MPUMEHATb
OCHOBHble PpU3NYECKMe 3aKOHbI U MogEeNN ANA
pelleHuns 3aaa4 npodpeccmoHanbHoM
[eATeNbHOCTY;

OrlK-4 CnocobeH aHanM3MpoBaTb PUINYECKYLO
CYLLHOCTb AABNIEHUI 1 NPOLLECCOB, NEMKALLNX B
OCHOBe QYHKLMOHMPOBAHMA
MWKPO3/IEKTPOHHOMN TEXHUKU, MPUMEHATb
OCHOBHble PpU3MYeCcKMe 3aKOHbI U MOZenn Ana
pelueHuns 3aga4 npopeccuoHanbHOM
LeATeNbHOCTY;

3HaHWA, YMEHUA, HABbIKN
Kopa v Ha3BaHue
MHAMKATOpPa KOMMNeTeHLMN

OMK-4.5 3HaeT ocHOBbI

KBaHTOBOM GU3NKM 3HaeT TeopeTUYECKMEe OCHOBbI
HEepPenATUBUCTCKOM KBAaHTOBOM
Teopuu; cnocobbl NpUMEHeEHUS
YPaBHEHWI KBAaHTOBOW TEOPUM.
NPUHLMMbI TPUMEHEHNA
KBaHTOBOM MAE0N0TUM B
NHPOPMALIMOHHbIX CUCTEMAX;

OlK-4.6 ymeeTt yMeeT UCNo/ib30BaTb
MCMob30BaThb MaTemaTuyeckme mogenm
maTemaTmyeckme mogenu ABNEHUIN o5 onucaHma
bU3NYECKUX ABNEHUN U NpoL,EeccoB B MUKpomMMpe
npoLeccos

OlMK-4.7 ymeeT pewaTtb pewwaTb OCHOBHbIE 334a4M
TUMNOBbIE NPUKNA4HbIE KBaHTOBOW Teopuu, 3pPeKTUBHO
dun3myeckne 3agaum NPMMEHATb KBAaHTOBYIO TEOPUIO

npun onNUcCaHnn moaeibHbIX
3/1eMEHTAPHbIX KBAHTOBbIX CUCTEM



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

OlK-4 CnocobeH aHanM3MpoBaTb PUINYECKYLO
CYLLHOCTb SABEHWUI 1 NPOLLECCOB, IeXKalmX B
0CHOBe GYHKLUMOHMPOBAHMA
MWKPO3/IEKTPOHHOM TEXHUKU, NPUMEHATb
OCHOBHble PpU3NYeCcKMe 3aKOoHbl U MogEeNnN aANna
peleHns 3aga4 npopeccrMoHanbHoOM
LEeATeNbHOCTH;

12. O6bem gucCUMNAUHDI B 3a4ETHbIX eguHuuax/vac:
3/108

dopma NnpomeXKyTOUHOM aTTecTauumn:

JK3ameH

13. TpyAoemMKOCTb No BUAam y4e6Hoi paboTbi

Bnageer matemaTtnyeCkmm

annapaTtom KBaHTOBOM TEOPMM

Bug yuebHol paboTbl
AyauTopHble 3aHATUA

Bug yuebHowM paboTbl

JleKuMOoHHbIe 3aHATUA
I'IpaKqueCKme 3aHATUA

NabopaTopHble 3aHATUA

CamocTonTenbHas pabota

KypcoBas pabota

Mn pPOMeXYyTOHHaA 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

Peanusaumsa pasgena AUCLUUMNINHbBI C MOMOLLbHO

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

Bcero
13.1. CopeprkaHue AUCLUNIUHDI
n/n H
aumeHoBaHue o
CoaepxaHue pasgesna  OHNaMH-Kypca, IYMK
pasgena
ONCUMNAUHDI
ONCUMNAUHDI
1. Nekunn
1.1 BeeneHue.
Mukpomup. Makpo n mnukpommp.

Ayannsm. MoHATne
0 KBAHTOBbIX
MHOOPMALMOHHbIX
cucTemax

BonHoBble cBolicTBa
maTtepun. KBaHTOBbIE
KOMMbIOTEPBI.
KBaHTOBbIE KaHabl
cBA3u. KaHToBasA
KpunTtorpadwus.



n/n Peanunsaumsa pasgena AUCLUMNINHbBI C MOMOLLbHO

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

KBAHTOBOW Teopuu

CocTosaHue. MoHATHE
KBAHTOBOIO
COCTOAHMA.
Onepatop. Anrebpa
onepaTopos.
MpuHUMN
cynepnosunumm
COCTOSIHUIA.
CooTBeTcTBME
onepaTopos
dusnyeckum
BeAMYMHaAM. Teopembl
06 3pMUTOBBIX
onepartopax.
BonHoBas ¢pyHKUMS.
YpaBHeHune
WpeauHrepa.
Cratuctmyeckan
MHTepnpeTaums
BOJIHOBOM QyHKLUN.
N3mepeHue B
KBaHTOBOW TEOPUMU.
MocTtynat o6
namepeHuun. MpuHumn
HeonpeaeneHHoCTH
ans puUsnyeckmx
BE/INYUH.
MpeaenbHbIi
nepexop, ot
KBAaHTOBOW MEXaHUKM
M KNacCMYeCKOoM.

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

pasgena
J— OVCLMUMNINHBI



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

AKcnomatmyeckasn

o KBaHTOBaA

COCTOAHUM

MeXaHWKa.
[vpakoscKkne
0603HaveHnn
KBAHTOBbIX
coctonaHui. bpa u ket
— cocToAHuA. Teopua
npeacTaBAeHUN.
Teopwun
npeacTaBneHnin gns
onepaTopos.
Onepatop
9BONOLUMMU.
PasnunyHble
npeacTaBaeHns
KBAaHTOBOW TEOPUMU.

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

ypaBHeHue

LWpeaunHrepa OpHomepHoe
OBUNKEHWe.
CsobopHasn YacTuua.
MopaenbHoe
onucaHue
B3aMMOAenCcTBUi
yacTuL,. TYHHeNbHbIN
apdekT. JIuHenHbIM
rapmMoOHMYECKNN
ocuMNNATOP.

1.5 MHoromepHoe, https://edu.vsu.ru/course/view.php?id=3978
ATom BogopoAa.
MHOro4yacTmyHoe
ypaBHeHune

WpeguHrepa

MHOroaneKkTpoHHble
aToMbl. YpaBHeHue
UWpeauHrepa ana
CMCTEMbI MHOTUX
Yyactumu,
CvmmeTpuYHbIE U
AHTUCUMMETPUYHbIE
COCTOAHMA.
Monekynbl. Agpa.

n/n Peannsauma pasgena AMCLUMNANHDI C MOMOLLbIO
HanmeHoBaHue N
CopepxaHue pasgena  OHNamlH-Kypca, IYMK

pasgena
OVCLMUMNINHBI

OVUCLMUMNIUHBI



1.6 CnuH yacTuu, https://edu.vsu.ru/course/view.php?id=3978

“ OnbITbl LLTepHa-
MaTtemaTnyeckum P
lepnaxa. CnuH

anekTpoHa. CnuH
Yyactuu,. Matpuupl
Maynun. Anrebpa
matpuy, MNayaun

annapat Teopun
CMUHa

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

HecTaumoHapHas
TeopUs BO3MYLLEHUNA.
BepoAaTHOCTb
nepexofa B eAuHULY
BpemeHu. 30/10T0€e
npasuno depmu.
Teopwua pacceaHua.
bopHoBcKoe
npuéAnXKeHue B
pacceaHumn

1.8 Kybut. KBaHTOBbIE https://edu.vsu.ru/course/view.php?id=3978
MHOOPMaLIMOHHbIE KyouTt. MpuHumnbl
cucTembl peanusaummn KyouTa.

CnyTaHHble
COCTOSIHMSA.
CocTosaHua benna.
MpuHLUMNbI paboTbl
KBaHTOBbIX
KOMMNbIOTEPOB.
O6wue npUHUMNBLI
KBaHTOBOM
KpunTtorpadum.
MoHATMe o
TenenopTalmu.
3akntoyeHune

2.

MpakTnyeckune
3aHATUA

n/n Peanusaumsa pasaena AMCLMUMAMHbI C MTOMOLLbIO
HanmeHoBaHue .
ConepxaHue pasgena  OHNanH-Kypca, IYMK

pasgena
U AVCLMUNAUHBI



2.1

2.2

BeeneHue.
Mukpomup.
Ayannsm. MNoHATne
O KBAHTOBbIX
MHOOPMALMOHHbIX
cucTemax

OcHOBHble
nocTynaTbl
KBAHTOBOW Teopuu

MaKpo un mnkpommp.
BonHoBble cBOMCTBA
maTtepun. KBaHToBblE
KOMMbLOTEPDI.
KBaHTOBble KaHanbl
cBA3Kn. KaHToBas
Kpuntorpadums.

CocTosaHue. [ToHATHE
KBAHTOBOIO
COCTOAHMUSA.
Onepatop. Anrebpa
onepaTopos.
MpuHUMN
cynepnosunuunn
COCTOSIHUIA.
CooTBeTcTBUME
onepaTopos
dursnyeckum
Be/IMYMHaM. Teopembl
06 3pMUTOBBIX
onepartopax.
BosnHoBasA GpyHKUMA.
YpaBHeHune
WpeguHrepa.
Cratuctmyeckasn
MHTepnpeTaums
BOJIHOBOM QyHKLMN.
N3mepeHue B
KBaHTOBOW TEOPUMU.
MocTtynat o6
namepeHuun. MpuHumn
HeonpeaeneHHoCcTH
Ons pU3nYecKmx
BE/INUYUH.
MpeaenbHbIl
nepexog ot
KBAHTOBOM MeXaHUKMU
M KNacCMYeCKOoM.

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
npeactaBneHumn
KBaHTOBbIX

AKcMoMaTuyeckan

. KBaHTOBaA

COCTOAHUM

MeXaHMKa.
[Onpakosckue
0603HaveHnn
KBaHTOBbIX
cocTosaHui. bpa u ket
— cocToAaHunA. Teopua
npeacTaBAeHNN.
Teopwuna
npeacTaBneHuni ans
onepaTopos.
Onepatop
3BONOLMMN.
PasnnyHble
npeacTaBaeHun
KBaHTOBOW TEOPUW.

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

ypaBHeHue

WpeanHrepa OpHomepHoe
OBUXKeHMe.
CBobopHasn YacTuua.
MopaenbHoe
onucaHue
B3aMMOAenCcTBUI
yactuy,. TyHHeNbHbIN
addeKT. JIuHenHbI
rapmMoOHMYECKNi
ocuunnaTop.

2.5 MHoromepHoe, https://edu.vsu.ru/course/view.php?id=3978
MHOro4acTuYHoe
ypaBHeHue

WpeguHrepa

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



n/n
HanmeHoBaHue

pasgena
AVCLUUNAUHBI

2.6 CnuH yactmy,.
MaTtemaTtnyeckmui
annapar Teopmn
CnuHa

2.7 KBaHTOBasA TeopuA
nepexoaos

2.8 KybuT. KBaHTOBbIE
MHPOPMaALMOHHbIE
cuctembl

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

OVNCUMNAUHDI

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

lepnaxa. CnuH
anekTpoHa. CnuH
yactuy,. Matpuubl
Maynun. Anrebpa
maTtpuy, MNayan

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

HectaumoHapHasn
TeopUs BO3MYLLEHUNA.
BepoaTHOCTb
nepexoaa B eAuHULY
BpemeHu. 3o10Toe
npasuno depmu.
Teopwua pacceaHua.
bopHoBcKoe
npuéAnXKeHue B
pacceaHumn

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

peanusaummn KyouTa.
CnyTaHHble
COCTOSIHUSA.
Cocrtoanua benna.
MpuHUMNbI paboTbl
KBAHTOBbIX
KOMMbOTEPOB.
O6wue npUHUMNBLI
KBaHTOBOM
Kpuntorpaduu.
MoHATME O
TenenopTaumm.
3akno4veHne

13.2. Tembl (pasaenbl) AUCUUNAMHDI U BUADI 3aHATUIA

No HanmeHoBaHue

n/n  Tembl (paszena) 3aHATUA

J1eKUMOHHbIe

Bcero
CamocTosTenbHas

paboTa

[MpaKTnyeckne
3aHATMA

NabopaTopHble
3aHATUA



BeegeHue.
Mwukpomup.
Ayannsm. MNoHATne
O KBAHTOBbIX
MHOOPMALLMOHHbBIX
cMcTemax

OcHOBHble
nocTynaTtbl
KBAHTOBOW Teopuu

Teopua
npeacTaBAeHUM
KBAHTOBbIX
COCTOAHUM

OpHomepHoe
ypaBHeHwue
WpeanHrepa

MHoromepHoe,
MHOTO YacTU4Hoe
ypaBHeHMe
LWpeanHrepa

CnuH yacTtuu,
MaTtemaTnyeckui
annapart Teopum
crnuHa

KesaHTOBas Teopus
nepexonos

KybuT. KBaHTOBbIE
NHPOPMaLIMOHHbIE
cucTembl

36 18 0 18
14. MeTogmueckue ykasaHua ana obyuyarowmxca no 0CBOEHUIO AUCLUNAMNHDBITIPU U3yYeHUN ANCLUNAUHDI
peKkomeHayeTcs MCNo/b30BaThb C/iedytolme cpeacTea:

- PEKOMEHAYEMYIO OCHOBHYHO M AOMOJHUTE/IbHYIO IUTEPATYPY;

14

10

72



- MeToaAnYeCKMNE yKa3aHnAa n I'IOCO6VIF|;
- KOHTPO/IbHbIE 3a4aHNA ONA 3aKpeneHNAa TEOPETUHECKOIro maTtepmnana;

- 9JIEKTPOHHbIE BEPCUU y‘-le6HVIKOB n metTognyecknx yK833HMI7I ANA BbIMONHEHNA NPAaKTUYECKUX pa60T.

dopma opraHM3aLMM CaMOCTOATEIbHOM PaboTbl: NOArOTOBKA K ayAUTOPHbIM 3aHATUAM; BbINO/IHEHME AOMALLHUX
3a4aHWi; BbINOJIHEHME KOHTPO/IbHbIX PaboT.

OcBOEHME ANCUMIIINHBI CKNaablBAEeTCA U3 ayaUTOPHOMN paboTbl (yuebHOM AeATeNbHOCTH, BbINOAHAEMON Nos,
PYKOBOACTBOM MpenoaasaTtena) U BHeayaUTOPHOMN paboTbl (y4uebHOW AeATeNbHOCTH, peannsyemoi obyyatowmmen
CaMOCTOATE/IbHO).

AyauTopHas paboTta COCTOUT M3 BbINOJHEHMA NPAKTUYECKUX U N1abOPaTOPHbIX 3aiaHNI B 06BbEME, NPeyCMOTPEHHOM
y4eOHbIM NaHOM.

CamocTtonTenbHana paboTa npeanonaraeT yraybAEHHOE U3yYeHWe OTAE/IbHbIX PA3Aen0B ANCLUMIUHDI C
MCMO/Ib30BAaHNEM ITEPATYPbI, PEKOMEHA0BAHHONM NpenoaaBaTesIeM, a TaKkKe KOHCMEKTOB NPaKTUYeCKUX
(nabopaTtopHbIx) 3aHATMIA. B KauecTBe nNiaHa 418 CAaMOCTOATENbHOM PaboTbl MOXKET 6bITb MCNOIb30BaH pasaen 13.1
HacToAWel paboyei NporpaMmmbl, B KOTOPOM 3adUKCUMPOBAHbI Pasaesibl AUCLUMIMHBI U UX coaeprKaHue. B pasgene
13.2 paboueit nporpaMmmbl onNpeaensieTca KoJMYecTBO YacoB, OTBOAMMOE HA CAaMOCTOATE/IbHYO PaboTy Mo KaxKaomy
pasgeny AucumnanHbl. bonbliee KOANMYECTBO YaCOB Ha CAMOCTOATE/IbHYIO PaboTy 0TBOAMTCA HA Hanbonee TpyaHble
pasgenbl ANCUMNANHBI. 18 CAMOCTOATEIbHOTO M3yYeHUA OTAE/bHbIX Pa3Ae0oB ANCLUMINHBI UCNO/b3YeTCa NepeyeHb
NNTEpPaTypbl U APYIMX PECYPCOB, MEPEUMCEHHbIX B MyHKTax 15 1 16 HacTosLlwel paboyelt Nnporpammsl.

YcnewHocTb 0CBOEHUA AUCUMUMNIMHBI ONPEeaensieTcs CUCTEMATUYHOCTbIO U ryBMHOM ayAUTOPHOM U BHEayAUTOPHOM
paboTbl 0byyatowerocs.

MpW MCNOIb30BaHNKN ANCTAHLMOHHbIX 06pa3oBaTe/IbHbIX TEXHONOTUIM U 3N1EKTPOHHOTO 06yYeHMs BbINOJIHATL BCE
yKasaHuA npenogasaTesiell, BOBpeMA NOAKAIOYATLCA K online 3aHATUAM, OTBETCTBEHHO NOAXOANTb K 334aHMAM ANA
camocTonTesIbHOW PaboTbl

15. MepeveHb OCHOBHOW U A0MNO/IHUTE/IbHOM IMTEPATYPbl, PECYPCOB MHTEPHET, HEO6XO0AUMbIXANA OCBOEHUA

ANCLUUNNUHDI

Ne NcTouHmK

n/n

1
Casenves, U. B. OcHogbl meopemuyeckol pusuxu. T. 2: KeaHMosas mexaHuka : y4ebHuk. T. 2 / Cagenbes
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 ¢pusuka. ®usuxka meepdoz20 mena.
®u3zuKka amomHo20 A0pa U 3AemMeHmapHsix yacmuy, : 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 K8aHMoable UHEPOPMAYUOHHbIE cucmemsi : yyebHoe nocobue / C. A.
3anpszaes. — BopoHex( : U30amensckuli dom BIY, 2015 .— 218 c.

6) nonoNHUTeNbHan NUTepaTypa:
McToUuHMK

Ne

n/n

Ebpemos, HO. C. KBaHTOBaa mexaHuKa : yuebHoe 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. A. TeopeTtnyeckasa dusmkKa : yueb. nocobue ana ctyaeHToB GMU3NYECKUX CrieLnanbHOCTeN
yHusepcuTetos : 8 10 7. / /1. A. Nanaay, E. M. lndwunu; noa pea. J1.M. Mutaesckoro. - M. : Hayka, 2002. - T.
3: KBaHTOBaA mexaHWKa. Hepenatusucrckaa teopua. — 803 c.

3

MynTaHoBCKMI, B. B. KBaHTOBas MexaHUKa : yueb. nocobue Ana CTyAeHTOB Nnej. U TEXH. BY30B,
obyyatoWwmxcsa no HanpasaeHUAM MNOATOTOBKMU M CNeuuasbHOCTAM B 06/1. GU3UKU M eCTECTBEHHOHAY4YHOro
obpasosaHua / B. B. MynTtaHoBckuid, A. C. Bacunesckuii . — 2-e u3g,., 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 «JlaHb» https://e.lanbook.com/

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

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

16. MepeyeHb yuebHO-meTOaMUYECKOrO 0becneyeHMa ANA CAMOCTOATENbHOW PaboTbl

NcTouHmK

Ne

n/n

1
Casenves, U. B. OcHosbl meopemuyeckoli pusuru. T. 2: KeaHMosas mexaHuka : y4ebHuk. T. 2 / Cagenbes
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 mesna.
®u3zuKa amomHo20 A0pa U a3nemeHmapHeix Yyacmudy : 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 UHHOPMAUUOHHbIE cucmeMbl : yyebHoe nocobue / C. A.
3anpszaes. — BopoHex( : U30amensckuli dom Bry, 2015 .— 218 c.

17. O6pasoBaTe/ibHble TEXHOIOMMK, UCMO/Ib3yeMble NPU Peasn3auumn yuebHol ANCLUNANHDI, BKAIOYasA
AUCTaHLUUOHHbIe obpa3oBaTesibHble TexHonoruu (A0T), aneKTpoHHoe obyyeHue (30), cmewaHHoe 06yyeHue):

Mpv NpoBeAEHUN 3aHATUI B AUCTAHLMOHHOM PEXMMe 0ByUYeHMA UCNOJb3YHTCA TEXHUYECKME U MHPOPMALIMOHHbIE
pecypcbl Obpa3oBarteibHOro noprana "InekTpoHHbIN yHuBepcutet BIY (https://edu.vsu.ru), 6asupytouierocs Ha



cucTemMe AMCTaHLMOHHOro 06yyeHusa Moodle, pasBepHyTol B yHUBEPCUTETE, a TaKKe Apyrve A0CTynHble pecypchbl
cetn UHTepHeT.

18. MartepuanbHoO-TexHUUYecKoe obecneueHne AUCUUNANHDI:

JlekumoHHana ayamuTopus, OCHaLLeHHaa MyAbTUMEAMMHbIM NPOEKTOPOM; Crieumanm3npoBaHHan mebenb: A0CKa

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

OC Windows v.7, 8, 10, Habop yTunut (apxusaTtopsl, dain-meHeaxepsl), LibreOffice v.5-7, Foxit PDF Reader.

19. OueHouHble cpeacTsa oA NPOBEAEHUA TEKYLLEH U NPOMEXKYTOUHOW aTTecTauui

MopAAoK OLLEHKM 0CBOEHMA 0bydatoWmmMmmnca yuebHOro matepmnana onpeaenaerca coaepxaHmem cieayoLmx
pa3aenos AUCLUMUNANHDI:

Ne

n/n

n/n

Paspenbl avcumnanHbl (Moaynm) Kopg
KOMMeTeHUUn

OrK-4

Pasgenbl 1-8. BeeaeHne. Mukpomup.
Ayanunsm. NoHATME O KBAHTOBbIX
MHGOPMALMOHHbIX cucTtemax. OCHOBHbIe
NoCTyNaTbl KBAaHTOBOW Teopun Teopus
npeACcTaBAeHUN KBAHTOBbIX COCTOAHWUN.
OpHomepHoOe ypaBHeHUe

LpeauHrepa

MHoromepHoe, MHOro 4aCTu4yHoe
ypaBHeHwue LWpeaunHrepa. CNnH Yactuu,
MaTemaTuyeckuii annapaTt TeEOPMM CMHA
KBaHTOBas Teopus nepexonos. Kyout.
KBaHTOBblEe NHPOPMALMOHHbIE CUCTEMBI

Pasgenbl avcuMnanHbl (Moayan) Koga,
KomneTeHuun

Koa nHaunkatopa

OrK-4.5

Koa vHaunkatopa

OueHo4YHble
cpencTea ana
TeKyLen
aTTecTaumm

MUcbMeHHbIN
onpoc

OueHouHble
cpeAacTtsa AnA
TeKyLLen
aTTectaymm



n/n

OrK-4

Paspenbi 1-8. BeegeHue. Mukpomump.
Oyannsm. NoHATME O KBAHTOBbIX
MHOOPMALMOHHbIX cucTemax. OCHOBHbIe
MocTyNaTbl KBAHTOBOW Teopun Teopusn
npeacTaBAEHN KBAHTOBbIX COCTOSIHUN.
OaHomepHoe ypaBHeHue

WpeanHrepa

MHoromepHoe, MHOro 4aCcTu4yHoe
ypasHeHue WpeaunHrepa. CNuH Yactmy,
MaTemaTuyecKkuii annapaT Teopmn CnmHa
KBaHTOBasA Teopus nepexonos. Kyout.
KBaHTOBble MHPOPMALMOHHbIE CUCTEMDBI

Onk-4

Paspenbl 1-8. BeeaeHne. Mukpomup.
Oyanun3am. NoHATME O KBAHTOBbIX
MHPOPMALMOHHBIX cucTemax. OCHOBHble
MoOCTy/1aTbl KBAHTOBOW Teopun Teopus
npeAcTaBAeHUI KBAaHTOBbIX COCTOAHWUN.
OaHomepHoe ypaBHeHue

LWpeauHrepa

MHoromepHoe, MHOro YacTuyHoe
ypaBHeHue WpeaunHrepa. CnuH yactmy,
MaTtemaTuyeckmii annapaTt Teopuu cnmHa
KBaHTOBasA Teopus nepexonos. KybuT.
KBaHTOBble MHGOPMALMOHHbIE CUCTEMDI

Pasgenbl avcumnanHbl (Moayan) Koga,
KomneTeHuun

OrlK-4.6

Onk-4.7

Koa HaunkaTtopa

MUcbMeHHbIN
onpoc

MucbMeHHbIN
onpoc

OueHouHble
cpeAacTtsa AnA
TeKyLLen
aTTectaymm



4 OlnK-4 OlMK-4.8 MUcbMeHHbIN
onpoc

Paspenbi 1-8. BeegeHue. Mukpomump.
Oyannam. NoHATME O KBAHTOBbIX
MHOOPMALMOHHbIX cucTemax. OCHOBHbIe
MocTyNaTbl KBAHTOBOW Teopun Teopusn
npeacTaBAEHNN KBAHTOBbIX COCTOSIHUN.
OaHomepHoe ypaBHeHue

WpeanHrepa

MHoromepHoe, MHOro 4aCcTu4yHoe
ypasHeHue WpeaunHrepa. CNuH Yactmy,
MaTemaTuyecKkuii annapaT Teopmn CnmHa
KBaHTOBasA Teopus nepexonos. Kyout.
KBaHTOBble MHGOPMALMOHHbIE CUCTEMDI

MpomexxyTouyHasa aTTecTayma

dopma KOHTPOAA - IK3aMeH

OugeHoYHble cpeacTBa A8 NPOMEXKYTOYHOM aTTecTaumnm

Komnnekt KUM

20 Tunosble oUeHOYHbIe CPeACTBA U MeToAUYECKMe maTepuanbl, onpeaenaowme npoueaypbl OLeHUBaHUA
20.1 TeKyLwMi1 KOHTPO/Ib YCNEBAEMOCTHU

MUCbMEHHBIV onpoc
20.2 MpomexxyTouHasa aTrecTayms

MNepeyeHb BONPOCOB K 9K3aMeHY:

MaKpo 1 MUKpOMUpP. BonHOBbIe cBOMCTBA MaTepuu. 1.

KBaHTOBble KOMMNbIOTEPDI. 2.

KBaHTOBble KaHabl CBA3K. 3.

KBaHTOBasA Kpuntorpadums. 4.

CoctosaHue. [TOHATME KBAHTOBOIrO COCTOAHMA. 5.

Onepatop. Anrebpa onepaTopos. 6.

MPUHLMN CyneprnosunLLmMm COCTOAHUN. 7.

CooTBeTcTBME OMepaTopoB GpMU3MYECKUM BEANYMHAM. 8.

Teopembl 06 3pMUTOBbIX OnepaTopax. 9.

BonHoBas ¢yHKuma. 10.

YpaBHeHue WpeanHrepa. 11.

CTaTUCTMYeCKas UHTepnpeTauunsa BOJIHOBOM GyHKLUMN. M3mepeHne B KBaHTOBOM Teopuu. MNoctynat 12. 06
M3mMepeHun.

MPUHLMN HeonpeaeneHHOCTU ANA GU3UYECKUX BENUYMH. 13,
MpeaenbHbIl Nepexos, OT KBAHTOBOW MeXaHMKKU U Kiaccuyeckoin. 14,
AKcnMomaTmyeckan KBaHTOBaA mexaHuKa. 15.

[OunpakoBcKkne 0603HaYeHMA KBAaHTOBbIX COCTOSIHMIA. 16.

Bpa n KeT — cocToaHMA. Teopua npeacTaBaeHnin. 17.

Teopusa npeacTaBieHU ana onepaTtopos. 18.

OnepaTtop 3BoNOLUMKN. PazNnyHble NpeacTaBAeHNAa KBaHTOBOM Teopun. 19.
OaHomepHoe asuxkeHune. CeobogHasn Yactuua. 20.

MoaenbHoe onncaHne B3anMoaencTenii yactmy, 21.



TyHHenbHbIN 3pdeKT. JIMHEeNHbI rAPMOHUYECKUIA OCLUMANATOP. 22.
ATom Bogopoaa. MHOroaneKTpoHHble aTomMbl. 23.
YpasHeHue LpeanHrepa ana cMctembl MHOTUX YacTul,. 24.
CMmeTpUYHbIe U aHTUCUMMETPUYHbIE COCTOAHUA. 25.
Monekynbl. Agpa. 26.

Onbitel LUTepHa lepnaxa. CNuH aneKkTpoHa. 27.

CnuH vactuy,. MaTpuubl Mayau. 28.

Anrebpa matpuy, Maynm 29.

HecTaumoHapHas Teopus so3myLueHmi. 30.

BepoATHOCTb Nepexoaa B eAnHULY BpemeHu. 31.

3onotoe npasuno Gepmu. 32.

Teopwua pacceanua. 33.

BopHoBCKOe npubankeHne B paccesaHun 34,

Ky6uT. MpuHUmMnbl peanmsaumm kybuTta. 35.

CnyTtaHHble cocToAaHMA. CocToaHuA benna. 36.

MpuHUMNbl PaboTbl KBAHTOBbIX KOMMbIOTEPOB. 37.

Ob6Lwme NPUHLMMbI KBAHTOBOM Kpuntorpadpuu. 38. NMoHaTUE O
TenenopTtaummn. 39.

OueHKa 3HaHWI, YMEHWUI M HaBbIKOB, XapaKTepu3ytoLLasn 3Tanbl POPMUPOBAHNA KOMNETEHLMI B PaMKaXx U3y4yeHUs
OVCLMMIMHBI OCYLLECTB/IAETCA B XO4E TEKYLLEN U MPOMEXKYTOUYHOM aTTecTaLuni.

TekylLan aTTecTauma NpoBOAUTCA B COOTBETCTBUM C MON0KEHMEM O TEKYLLEN aTTeCTalnmn 0byYatoLLmMXca no
nporpammam Bbicllero obpaszoBaHusa BopoHEKCKOro rocy1apcTBEHHOMO YyHUBepCUTETa. TeKyLwaa atTrectaums
nposoauTcsa B Gopmax: NMCbMEHHOro Onpoca M KOHTPO/IbHbIX PaboT. KpuTepun oLeHMBaHNUA NpUBEAEHbI BbiLLE.
MpomexKyTouyHan aTTecTauma NPOBOAUTCA B COOTBETCTBUM C MON0KEHMEM O MPOMEKYTOUYHOM aTTecTaumnm
obyyatoLMXCca Mo NPorpamMmmam BbicLero 06pa3oBaHMs, a TaKKe B COOTBETCTBMM C [o1oXKeHNem o0 H6anibHO-
PEVTUHIOBOM CUCTEME KOHTPOAS 3HAaHUIM Ha daKy/bTeTe KOMMNbIOTEPHbIX HayK BIY.

KOHTpOﬂbHO-VBMepVITe}'IbeIe mMaTepunanbl npomemyTquoﬁ aTTeCTaunmn BKAOYAKOT B cebs TeopeTnyecKkme Bonpochl,
no3sosALWLME OUEHUTb YPOBEHDb NOJTYYEHHbIX 3HaHU.
I'Ile OueHMBaHUN NCNONb3YHTCA Ka4yeCTBEHHbIE LWWKa/bl OLLeHOK. KpVITepVIVI oueHnBaHUA nNpueBedeHbl Bbllle.

Npumep KOHTPO/IbHO-U3MEepPUTE/IbHOTO martepmana
YTBEPXOAKO 3aBeayowmni Kadeapoit uMdpoBbIX
TEXHONOTUI
C.4. KypranuH
_ . .2021
HanpasneHue noarotosku / cneumanbHoctb 10.05.01 KomnbiotepHasa 6e3onacHoCTb

Ouncumnnamia 61.0.16 KeaHToBaa Teopusa
dopma obyueHus OuHoe

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

1. YpaBHeHue LpeguHrepa Ans CUCTEMbI MHOTUX YacCTULL.
2. Teopembl 06 3pMUTOBbIX ONepaTopax.

MNpenogaBatennb C.A. 3anpsraes



anBEAéHHbIe HUXXe 3a4aHnA peKomeHayeTca UCnosib3oBaTtb Npu nposegeHMn UarHOCTUHEeCKUxX pa607 ANA OUueHKU
OCTaTOYHbIX 3HAHMII NO AncuunivHe

POC_10.05.01 KomnbroTepHas 6e30nacHOCTb

top/MNo ymonuyanuro ana POC_10.05.01 KomnbrotepHasa 6e3onacHocTb /OlNK-
1

top/MNo ymonuyanuro ana POC_10.05.01 KomnbrotepHasa 6e3onacHocTb /OlNK-
1/OMNK-1_KBaHTOBas Teopus

top/MNo ymonyanuro ana POC_10.05.01 KomnbrotepHasa 6e3onacHocTb /OlNK-
1/0OMNK-1_KBaHToBas Teopusa/OlK-1_KsaHTOoBasa Teopusi_TecTtoBble 3aAaHuA

KommyTtaTophbi - 3

CooTHECUTe onepaTop MU3NYECKOW BEINYNHBI C ero OrnpeaeseHneM MAT

Bann no YMOJN4YaHUIO:

Mepemewarb:

MokasaTb KONM4ecTBO npaBUNibHbIX OTBETOB NOCJ1€ OKOHYaHUA:

o|lo 1l =~

LWtpad 3a kaxAayro HeNpaBuIbHYH NOMNbITKY:

ID-HOMep:

i Bonpoc OTBeT

L onepaTop
o x KoopauHaThbl

npoeKuus
2. | \( \imath\hbar\frac{\partial} {\partial x} \) MMnyrbca

\( - onepaTop

3. |\frac{\hbar~2}{2m}(\frac{d~2} {dx~2}+\frac{d"~ 2} {dy~ 2} +\frac{d~2} {dz~ | KMHETUECKO
21 \) " aHeprum

npoekums
4. \(-\imath\hbar\frac{\partial}{\partial\phi} \) MOMeEHTa
“Mnynbca

KBagpat

5 | \(\nabla”~2_{\theta,\phi} \) xﬁﬁtigié




CooTHecuTe ornepaTop rU3nYeCcKon BeJIMYNHbI C ero onpegesieHnem MAT
Bann no ymonuanuio:| 1
Mepemewartb: 'g'
Mokas3aTb KONM4yecTBO npaBUINibHbIX OTBETOB NOCJ1€ OKOHYaHUA: 'g'
LWtpad 3a kaxAayro HenpaBunbHy nonbITKy:| 0
ID-HOMep:
i Bonpoc OTBeT
O6LwWuMI O0T3bIB K BONpPOCY:
Onsa no6oro npaBuNbLHOro oTeeTa: Ba OTfeT
BEPHbIN.
Baw otseTt
[nsa no6oro HenpaBUNLHOrO OTBETa: HenpasuW/bHbI
n.
Baw oTtseTt
[nsa no6oro YacTU4YHO NpPaBUNILHOrO OTBeTa: YacTUYHO
NpasuUAbHbIN.
MNoackaska 1:
Moka3aTb konuyecTBO NpaBuNbHbIX oTBeTOB (Moackaska 1): HeTt
YaanuTb HekoppekTHble oTBeThl (Moackaska 1): Het
Tern:
Bbi QormkHbI ykaszamb o MeHbwel mepe d8a gorpoca U mpu omeema. Bbi Moxeme 6Kno4ume
dornonHUMerbHble HerpasusibHblie omeemal, co30ag omeem Ha rycmou eonpoc. 3anucu, 20e u
goripoc u omeem nycmeie, 6ydym usHopupos8amscs
Onepatop NaMunbTOHa
CooTHecuTe BUA onepaTopa MaMuabTOHa C COOTBETCTBYIOLLEN KBAHTOBON CMCTEMON MAT
Bann no ymonuaHuio:| 1
MNepemewaTs:|[1a
Moka3aTb KONM4YeCTBO NPaBUIIbHbLIX OTBETOB Nocrie okoH4YaHus:| [1a
LWrpad 3a kaxxayto HenpaBUnbHyto nonbITKy: | 0
ID-HOMep:
# Bonpoc OTBeTt
\( Mfrac{\nbar~2}{2m}\frac{d~2}{dx"2} \), \(x\in R\) csoboaHas Jactuua

yacTtuua B siMe ¢
9 \( \frac{\hbar~2}{2m}\frac{d"2}{dx"2}\), ecm \(0<x<a\); M 0, |GeCKOHEUYHO BbLICOKUMM
ecnu \(x<0,x>a\)

CTEeHKaMm
3. \( \frac{\hbar~2}{2m}\nabla”~2 + \frac{e”~2}{r}\) arom Boaopoaa
\( - NUWHENHbIN

4. \frac{\hbar~2} {2m}\frac{d "2} {dx" 2} +\frac{m\omega~2x~2}{2 | @PMOHM4ECKNI]
) oCLUMNNATOP




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

MAT

Bann no ymonuasuio:| 1

MepemewaTts:| [1a

MNoka3aTb KONM4YEeCTBO NpPaBUNbHbLIX OTBETOB Nocrie oKoH4YaHus:|[la
LWrpad 3a kaxayro HenpaBUnbHyto nonbITKy: |0
ID-HOMep:
# Bonpoc OTBeT
O6wWwun oT3bIB K BONpOCY:
[na no6oro npaBUbLHOro oTBeTa: Balu oTBET BEpPHbIN.

Baw oTtBeTt
HenpaBWUbHbIN.

Onsa no6oro HenpaBuUNbHOro orBeTa:

[Ona no60oro 4acTM4YHO NPaBUIILHOIO OTBeTa: N
NpasUIbHbIN.

Baw oTBeT YacTMYHO

Mopckaska 1:

Moka3aTb KonNM4YecTBO NpaBuIibHbIX oTBeTOB (Moackaska 1): Het
Yaanutb HekoppekTHble oTBeThl (Moackaska 1): Het
Teru:

gorpoc u omeem nycmele, 6ydym uesHopuposambCsi

Bbi domkHbI ykasamb 10 MeHbwel mepe 08a 8orpoca U mpu omeema. Bbl Moxeme 8Kkmo4ums
dornonHuUMernbHbIe HerpasusibHbie omeemai, c030ae omeem Ha rycmol gonpoc. 3anucu, 20e u

ATtom Bogopoaa

DNIeKTPOH B aTOMe BOAOPOAa HAaX0AUTCSA B COCTOSHMM C OnpeaenéHHomn sHepruei. B atom MA
COCTOAHUN TaK XXe onpefesieHHbIM ABASeTCS 3Ha4YeHue. ..
Bann no ymonuaHuio:| 1
CnyuaitHbii nopsigok oteBeToB| [la
HymepoBaTtb BapuaHThbl otBeTOoB?| 0
MNoka3aTb KONMM4YECTBO NpPaBUNbHbLIX OTBETOB Nnocrie okoHYaHus:| [da
LWTpad 3a kaxayr HenpaBunbHyO nonbITky:| 0
ID-HOMep:
# | OTBeThl | 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 ymonuaHuio:| 1
CnyuaitHbin nopsigok oteetos| [la
HymepoBaTb BapuaHThl otBeTOoB?| 0
MNoka3aTb KONMM4YEeCTBO NpPaBUIbHbLIX OTBETOB Nocrie okoHYaHus:| [da
LWTpad 3a kaxkayro HenpaBUrbHyo nonbITKy: | 0
ID-HOMep:
# OTBeThI OT13bIB OueHka
A MOMEHTa UMMYJbCa 0
B. KBajpaTa MOMeHTa UMNynbCa 33.3
C. MMMynbCca 0
D. KOOPAMHATSI 0
E. NpoeKLMn MoMeHTa uMnynbca \(L z\) 33.3
F. MPOeKLMN CrvHa 33.3
G. CKOPOCTM 0
O6wWwunn oT3bIB K BONpOCY:
[Ons no6oro npaBunbLHOro oTeBeTa: Bal oTBET BEPHbIN.
[nsa no6oro HenpaBWUNbHOro oTBeTa: |Ball OTBET HEMPABU/IbHbIN.
finsi nioBoro 4acTuyHo NpasunLHoro Balu OTBET YAaCTMUYHO NPaBUbHbIN
oTBeTa: P )
Moacka3ska 1:
MokasaTb KONM4YecTBO NpPaBUNbHbIX
Het
oTtBeToB ([Moacka3ska 1):
YAaanuTb HeKOppPeKTHble OTBETbI
Het
(Moackaska 1):
Teru:
lNossonssem ebibupame 0OUH UMU HECKOJIBLKO MpasuslbHbIX 0meemos U3 3a0aHHO020 CrUCKa.
(MC/MA)
Atom Bopopopa - 4
JHepreTMYyeCcKMin CneKTp CBA3aHHbIX COCTOSAHWIA 3/1EKTPOHA B aTOMe BOAOPOAa MA
Bann no ymonuaHuio:| 1
CnyuaitHbin nopsigok oteetos| [la
HymepoBaTb BapuaHThbl otBeTOoB?| 0
MNoka3aTb KONM4YeCTBO NpaBUIbHLIX OTBETOB Nocrie oKoH4YaHus:| [da
WTpad 3a kaxayro HenpaBunbHy0 NonbITKy: | 0

ID-HOMep:

# | OTBeThI | OT3biB

OueHka




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

MA

Bann no ymonuaHuio:| 1
CnyuJaiiHbi nopsigok oTeeToB| [la
HymepoBaTtb BapuaHTbl oTBeTOoB?| 0
MokasaTb KONMYeCTBO NPaBUSIbHLIX OTBETOB Nocsie okoH4YaHus:| [a
LWTpad 3a kaxxayro HenpaBUIbHYIO NonbITKy: | 0
ID-HOMep:
# OT1BeThI OT13bIB OueHka
A BbIPOX/EH 25
B. HEeBbIPOXAEH 0
C. LNCKPETHBIN 25
D. HenpepbIBHbIi 0
E. 3KBUANCTAHTHBbIN 0
= HaxoauTcs B obnacTu 25
OTpULaTESIbHbIX 3HaYEHNN
G. HaxoauTcs B obnacTu 0
NONI0OXKNTENbHbIX 3HAYEHUIA
H. CryLiaeTcsa ¢ poCTOM rJlaBHOro 25
KBAHTOBOI0O Yucna
O6wWwmn oT3bIB K BONpPOCY:
[Ons no6oro npaBunbLHOro oTeBeTa: Bal oTBET BEPHbIN.
[nsa no6oro HenpaBuUNbHOro oTBeTa: |Ball OTBET HEMPABU/IbHbIN.
finsi nioBoro 4acTuyHo npasusnLHoro BalL OoTBET YaCTMUYHO NPABUNbHbIN
oTBeTa: P )
MNopackaska 1:
MokasaTb KONMYecTBO NPaBUNbHbIX
. Het
otBeToB ([Moacka3ska 1):
YAanuTb HEKOpPpPeKTHble OTBEeTbI
. Het
(Noackaska 1):
Teru:
lNossonssem ebibupame 0OUH UMU HECKOJIBLKO MpasuslbHbIX 0meemos U3 3a0aHHO20 CrUCKa.
(MC/MA)
BonHoBasa ¢yHKUuA - 2
CBONCTBa BONHOBOW (PYHKLMUK MA
Bann no ymonuaHnuio:| 1
CnyuaitHbii nopsigok oteeToB| [la
HymepoBaTtb BapuaHTbl oTBeTOB?| 0
MokasaTb KONMYECTBO NPaBUSILHLIX OTBETOB Nocrie okoH4YaHus:| [a
LWTpad 3a kaxayr HenpaBunbHy0 nonbITky:| 0

ID-HOMep:

| OTBeThl

OT3bIB

OueHka




CBOWCTBa BOJIHOBON (PYHKLIUN

MA

Bann no ymonuaHuio:| 1
CnyuJaiiHbi nopsigok oTeeToB| [la
HymepoBaTtb BapuaHTbl oTBeTOoB?| 0
MNoka3aTb KONM4YECTBO NpPaBUIbHbLIX OTBETOB Nocrie oKkoHYaHus:| [da
LWTpad 3a kaxkayro HenpaBUIbHYIO NonbITKy: | 0
ID-HOMep:
# OT1BeThI OT13bIB OueHka
A. OAHO3HAYHOCTb 33.3
B. KOHEYHOCTb 33.3
C. MHOr03HaYHOCTb 0
D. 5PMUTOBOCTb 0
E. CONPSXKEHHOCTb 0
F. HenpepbIBHOCTb 33.3
O6wWwunn oT3bIB K BONpPOCY:
Onsa no6oro npaBuNbLHOro oTBeTa: Balu oTBET BEPHbIN.
[nsa no6oro HenpaBuUNbHOro oTBeTa: |Ball OTBET HEMPABUJ/IbHbIN.
fna nioGoro yactuyHo npasunLHoro BalL OTBET YAaCTMUYHO NPaBUbHbIN
oTBeTa: P )
Mopckaska 1:
MNMokasaTb KONM4YecTBO NpPaBUNbHbIX
. Het
otBeToB ([Moackaska 1):
YAaanuTb HeKOppPeKTHbIe OTBETbI
Het
(Moackaska 1):
Teru:
lNo3eonsiem ebibupame 0OUH UIU HECKOJIbKO MpaesursibHbIX 0meemos U3 3adaHHO20 CrilcKa.
(MC/MA)
BonHoBoe uncno
BonHoBOE 4ncno k B Bbpa)XkeHUn a5 SHeprum cBoboaHOM YaCTHLbl UMEET pa3MepHOCTb MC
Bann no ymonuaHuio:| 1
CnyuaitHbin nopsigok oteetos| [la
HymepoBaTtb BapuaHTbl oTBeTOB?|0
WTpad 3a kaxayr HenpaBuUnbHY nonbiTky:| 0
ID-HOMep:
# | OTBeThI | OT3biB OueHka




BonHoBOe 4ncno k B BbipaXkeHU ons sHeprum cBoboaHOM YaCTHLbl UMEET pa3MepHOCTb MC
Bann no ymonuaHuio:| 1
CnyuJaiiHbi nopsigok oTeeToB| [la
HymepoBaTtb BapuaHTbl oTBeTOoB?| 0
LWrpad 3a kaxayro HenpaBunbHyto nonbITKy: | 0
ID-HOMep:
# OTBeThI OT13bIB OueHka
A. BpeMeHMU 0
B. ONUHbI 0
C. Maccbl 0
D. 06paTHO AIVHBI 100
E. 06paTHOro BpeMeHH 0
F. 06paTHOI Macchl 0
O6LwWwui O0T3bIB K BONpPOCY:
[Ons no6oro npaBunbLHOro oTeBeTa: Bal oTBET BEPHbIN.
[nsa no6oro HenpaBuUNbHOro oTBeTa: |Ball OTBET HEMPABU/IbHbIN.
Moacka3ska 1:
MNokasaTb KONUYECTBO NPaBUNbHbIX
otBeToB ([Moackaska 1): Her
Ypanutb Hexo_ppeK'erle OoTBeTbI Het
(Moackaska 1):
Teru:
lNossonssem ebibupame 0OUH UMU HECKOMIBLKO MpasuslbHbIX 0meemos U3 3adaHHO20 CriucKa.
(MC/MA)
DencrtBue-2
[elictBne S KBAaHTOBOM CUCTEMDI ... MC
Bann no ymonuaHuio:| 1
CnyuaitHbii nopsigok oteetos| [la
HymepoBaTtb BapuaHTbl oTBeTOB?|0
LWTpadp 3a kaxxayro HenpaBuUnbHYO NonbITKy:| 33.3
ID-HOMep:
# | OTBeThl | OT3LIB OueHka




[encTeme S KBAHTOBOM CUCTEMD ...

MC

Bann no ymonuaHuio:| 1
CnyuJaiiHbi nopsigok otTeeToB| [la
HymepoBaTtb BapuaHTbl otBeTOoB?| 0
LWTpadp 3a kaxayro HenpaBunbHyO NonbITKy:| 33.3
ID-HOMep:
# OTBeThI OT13bIB OueHka
A. MHOro 6osiblle NocTosiHHOW MnaHka h 0
B. MHOIr0 MeHbLLe NOCTOosAHHOM MNnaHka h 0
C. nopsaKka noctosiHHom MNnaHka h 100
06w oT3bIB K BONpPOCY:
Onsa no6oro npaBuNbLHOro oTeeTa: Balu oTBET BEPHbIN.
[na no6oro HenpaBunbHOro oTBeTa: |Ball OTBET HEMPABU/IbHbIN.
Moacka3ska 1:
Moka3aTb KONM4YeCTBO NPaBUNbHbIX
otBeToB ([Moacka3ka 1): Het
YaanuTb HeKOPpPeKTHbIe OTBETbI Het
(Moackaska 1):
Tern:
lNo3sornsiem ebl6upamb OOUH UIU HECKOJIBKO ripasursibHbIX omeemoes u3 3a0aHHOo20 criucka.
(MC/MA)
HencrtBue-2
YKaXXuTe eguHunLy U3MepeHmns BeanYmHbl GeNCTBnNs S MC
Bann no ymonuaHuio:| 1
CnyuaitHbin nopsigok oteetos| [la
HymepoBaTtb BapuaHTbl otBeToB?| 0
WTpad 3a kaxxayro HenpaBuUnbHYO NonbITKy:| 33.3
ID-HOMep:
# OTBeThI OT3bIB OueHka
A. L 0
B. Lx/c 0
C. LK C 100
D. BT 0

O6LwWuni O0T3bIB K BOMPOCY:

Ons no6oro npaBuUNbHOro oTeeTa:

Bal oTBET BEPHbIN.

Ons no6oro HenpaBuUNbHOro oTeeTa:

Bal oTBET HEMPABU/bHbIN.

Moacka3ska 1:

MNoka3aTb KONMNMYECTBO NPaBUNbHbIX
otBeToB ([Moacka3ska 1):

Het

Ypanutb HEKOPPEKTHbIE OTBETbI
(Mopckaska 1):

Het

Teru:

[lo3sonsem 6b15Upamb OOUH UJ1U HECKOJIbKO ripasursibHbIX omeemoes u3 3a0aHHO20 CruUCKa.
(MC/MA)




MU3mepeHue

MpoBeaeHo N M3MepeHNin HEKOTOPOro NapaMeTpa cucTeMbl F. BO3MOXHbI crefyolime

MC
pe3ysbTaThl:
Bann no ymonuaHuio:| 1
CnyuaitHbin nopsigok oteetoB| [la
HymepoBaTb BapuaHThbl otBeTOoB?| 0
LTtpad 3a kaxayto HenpaBunbHYy0 nonbITky: |0
ID-HOMep:
# OTBeTbI OT3bIB OueHka
Bce N 3HayeHUIn ogNHAKOBHI (B
A npegenax fONyCTUMbIX 0
NorpeLwHoCTen)
B. Bce N 3Ha4YeHuUi cyLecTBeHHo 0
pa3INYHbI
C. Oba nepeyncneHHbIX BaprmaHTa 100
BepHble
O6LwWMI O0T3bIB K BONpPOCY:
Ona no6oro npaBuNbLHOro oTeeTa: Balu oTBET BEPHbIN.
[na no6oro HenpaBunbHOro oTBeTa: |Ball OTBET HEMPABU/IbHbIN.
MNoackaska 1:
MokasaTb KoNMYecTBO NPaBUNbHbIX
. Het
otBeToB ([Moackaska 1):
YAanuTb HEKOpPpPeKTHble OTBeTbI
Het
(Moackaska 1):
Teru:
[Mossonssem ebibupams 0OUH UMU HECKOMBLKO MpasuslbHbIX 0meemos U3 3adaHHo20 CriucKa.
(MC/MA)
KommyTatop-1
KOMMYTaTOp 0MepaTopoB COBMECTHO M3MEPUMbIX BEINYMH MC
Bann no ymonuaHnuio:| 1
CnyvaiHbii nopsgok oteetos| [Ja
HymepoBaTtb BapuaHTbl otBeToB?| 0
WTpad 3a kaxkayro HenpaBUrbHyo NonbITKy: |0

ID-HOMep:

# | OTBeThbI | OT3bIB

OueHka




KoMMyTaTop onepaTopoB COBMECTHO M3MEPUMbIX BENYNH

MC

Bann no ymonuaHuio:| 1
CnyuJaiiHbi nopsigok oTeeToB| [la
HymepoBaTtb BapuaHTbl oTBeTOB?| 0
LWrpad 3a kaxayto HenpaBUnbHYo nonbITKy: | 0
ID-HOMep:
# OTBeThI OT13bIB OueHka
A. paBeH Hy/io 100
B. HepaBeH HyJI0 0
C. HEeBbIYUCIM 0
D. MHUMBIIA 0
O6wWwunn oT3bIB K BONpOCY:
[Ons no6oro npaBubLHOro oTeBeTa: Bal oTBET BEPHbIN.
[nsa no6oro HenpaBUNbHOro oTBeTa: |Ball OTBET HEMPABU/IbHbIN.
Moacka3ska 1:
MNMokasaTb KONM4YecTBO NpPaBUNbHbIX
. Het
otBeToB ([Moackaska 1):
YAaanuTb HeKOppPeKTHble OTBETbI
b Het
(Moackaska 1):
Teru:
lNossonssem ebibupame 0OUH UIU HECKOJILKO MpasusibHbIX 0mMmeemos U3 3adaHHOo20 Crilcka.
(MC/MA)
OnepaTtop - 2
COBCTBEHHbIE 3HaYEHMSA ONepaToOpPoOB PUINYECKUX BEANYNH B KBAHTOBON TEOPUK MA
Bann no ymonuaHuio:| 1
CnyuaitHbii nopsigok oteetos| [la
HymepoBaTtb BapuaHThbl otBeTOoB?| 0
Moka3aTb KONMM4YeCcTBO NpPaBUIbHLIX OTBETOB Nocrie oKoH4YaHus:|[a
Wrpad 3a kaxayro HenpaBunbHyto nonbITKy: | 0

ID-HOMep:

# | OTtBeThI | OT3biB

OueHka




COBCTBEHHbIE 3HaYEHMNS onepaTopoB (PU3NYECKUX BENNYUH B KBAHTOBOW TEeopnn

MA

Bann no ymonuaHuio:| 1
CnyuJaiiHbi nopsigok oTeeToB| [la
HymepoBaTtb BapuaHTbl oTBeTOoB?| 0
Mokas3aTb KOonNu4yecTBoO npaBuUIibHbIX OTBETOB NOCJ1e OKOHYaHUA: ﬂa
LWTpad 3a kaxxayro HenpaBUIbHYO NonbITKy: | 0
ID-HOMep:
# OT1BeThI OT13bIB OueHka
A. KOMM/IEKCHbIe 0
B. LeiCTBATENbHbIE 33.3
C. COCTaBASIOT OrpaHUYeHHbIN Habop 0
D. COCTaBASIOT HEOr PaHUYEHHBI Habop 0
MOTYT COCTaBJ/IATb KakK
E. OrpaHWNYeHHbIN, TaK 1 33.3
Heor paHMYeHHbIN Habop
F. COCTaBNAOT ANCKPETHLIN Habop 0
3HAYeHUN
G. COCTaBJIAOT HernpepbIBHbIN Habop 0
3HAYeHUN
H. MOryT COCTaBNATb KakK HEMpepbIBHLIN, 33.3
TakK W OUCKPETHbIN Habop 3HaYeHU
O6wWwmn oT3bIB K BONpPOCY:
ns noboro npaBunbLHOro oTeeTa: Balu oTBET BEPHbIN.
[na no6oro HenpaBUNbHOro oTeeTa: |Ball OTBET HEMPABU/IbHbIN.
fina nioGoro uacTuyHo npasunLHoro Bal oTBET YaCTUYHO NPaBUbHbIN
oTBeTa: Y .
Moacka3ska 1:
MokasaTb KONMM4YeCTBO NpaBUNbHbIX
. Het
otBeToB ([Moacka3ska 1):
YAanuTb HeKOppPEeKTHbIe OTBEThI
h Het
(Noackaska 1):
Teru:
lNossonssem ebibupame 0OUH UMU HECKOJILKO MpasuslbHbIX 0meemos U3 3a0aHHO20 CriUCKa.
(MC/MA)
Onepatop KoopauHaTbl - 2
Pe3ynbTaTOM OENCTBUSA OnepaTopa KOOPAMHAThI X Ha YHKLUMIO Sin X ABNSETCA ... MC
Bann no ymonuaHnuio:| 1
CnyuaitHbii nopsigok oteeToB| [la
Hymepoaa'rb BapunaHTbI oTBeTOB? 0
WTpad 3a kaxayro HenpaBuUnbHyO NonbITky:| 0

ID-HOmMep:

# | OTBeThbI | OT3bIB

OueHka




Pe3ynbTaTOM AENCTBUS onepaTopa KOOPAWHATbI X Ha (OYHKLWIO Sin X ABNseTcs ...

MC

Bann no ymonuaHuio:| 1
CnyuJaiiHbi nopsigok oTeeToB| [la
HymepoBaTtb BapuaHTbl oTBeTOoB?| 0
LWrpad 3a kaxayto HenpaBUnbHYo nonbITKy: | 0
ID-HOMep:
# OTBeThI OT13bIB OueHka
B. XCOSX 0
C. sinx 0
D. COSX 0
O6wWwunn oT3bIB K BONpOCY:
[Ons no6oro npaBubLHOro oTeBeTa: Bal oTBET BEPHbIN.
[nsa no6oro HenpaBuUNbHOro oTBeTa: |Ball OTBET HEMPABU/IbHbIN.
Moacka3ska 1:
MNokasaTb KONUYECTBO NPaBUNbHbIX H
et
otBeToB ([Moackaska 1):
Ypanutb HEKOPPEKTHbIE OTBETbI H
eT
(Moackaska 1):
Teru:
lNossonssem ebibupame 0OUH UMU HECKOJIBKO MpasuslbHbIX 0mMmeemos U3 3a0aHH020 CriUCKa.
(MC/MA)
OnepaTtop MOMeHTa umMnynbca
CobcTBeHHble 3HaYeHuA onepatopa \( \hat{L} z\) MA
Bann no ymonuaHuio:| 1
CnyuaitHbin nopsigok oteetos| [la
HymepoBaTtb BapuaHTbl oTBeTOB?| 0
Moka3aTb KONM4YeCTBO NpPaBUIbLHbLIX OTBETOB Nocrie oKoHYaHus:|[la
Wrpad 3a kaxayro HenpaBumbHYyo nonbITKy: | 0
ID-HOMep:
# | OTBeThbI | OT3biB OueHka




CobcTBeHHble 3HaYeHuA onepatopa \( \hat{L} z\) MA
Bann no ymonuaHuio:| 1
CnyuJaiiHbi nopsigok otTeeToB| [la
HymepoBaTtb BapuaHTbl otBeTOoB?| 0
MokasaTb KONMYeCTBO NPaBUNbLHLIX OTBETOB Nocre okoH4YaHus:| [a
LWTpad 3a kaxkayro HenpaBUIbHYIO NONbITKY: | 0
ID-HOMep:
# OTBeTbI OT3bIB OueHka
A. COCTaBAAIOT ANCKPETHbIN Habop 50
B. COCTaBASIOT HEMpPEepbIBHbIN Habop 0
C. Lesible Yncna 0
D. KOMMEeKCHbIe Yncna 0
E. OenCcTBMTeNbHbIE YUCaa 50
O6wWwmn oT3bIB K BONpPOCY:
Onsa no6oro npaBuNbLHOro oTeeTa: Balu oTBET BEPHbIN.
[na no6oro HenpaBunbHOro oTBeTa: |Ball OTBET HEMPABU/IbHbIN.
fins nioBoro 4acTuHo NpasunLHoro Baw oTBET YaCTUYHO MPABU/IbHbIN.
oTBeTa:
Moacka3ska 1:
Moka3aTb KONM4YeCTBO NPaBUNbHbIX
otBeToB ([Moackaska 1): Het
YaanuTb HeKOPpPeKTHbIe OTBeThbI Het
(Moackaska 1):
Teru:
[Mossonssem ebibupams 0OUH UMU HECKOMBLKO MnpasuslbHbIX 0meemos U3 3adaHHo20 CriucKa.
(MC/MA)
OnepaTtop-1
CBOWCTBA OMepPaToOpoB (PU3NYECKUNX BEAUYUH MA
Bann no ymonuaHuio:| 1
CnyuaitHbin nopsigok oteetos| [la
HymepoBaTtb BapuaHTbl otBeToB?| 0
MokasaTb KONMYECTBO NPaBUSILHLIX OTBETOB Nocre okoH4YaHus:| [da
WTpad 3a kaxayro HenpaBunbHyO nonbITky:| 0
ID-HOMep:
# | OTBeThbI | OT3biB OueHka




CBOIICTBa OMNEePaTOPOB (PU3NYECKUX BENNYMH

MA

Bann no ymonuaHuio:| 1
CnyuJaiiHbi nopsigok oTeeToB| [la
HymepoBaTtb BapuaHTbl oTBeTOB?| 0
Moka3aTb KONM4YecTBO npaBuUIibHbIX OTBETOB NOCJ1e OKOHYaHUA: ,Ela
LWTpad 3a kaxkayro HenpaBUIbHYIO NonbITKy: | 0
ID-HOMep:
# OT1BeThI OT13bIB OueHka
A NNHENHOCTb 50
B. HEJIMHENHOCTb 0
C. KOHEYHOCTb 0
D. 5PMUTOBOCTb 50
E. KOHEYHOCTb 0
O6wWwmn oT3bIB K BONpOCY:
Onsa no6oro npaBuNbLHOro oTBeTa: Balu oTBET BEPHbIN.
[nsa no6oro HenpaBuUNbHOro oTBeTa: |Ball OTBET HEMPABU/IbHbIN.
fns nioBoro 4acTuHo NpasunLHoro Baw oTBET YaCTUYHO MPaABU/IbHbLIN
oTBeTa: Y .
Moacka3ska 1:
MokasaTb KONM4YecTBO npaBUNbHbIX
. Het
otBeToB ([Moackaska 1):
YAanuTb HeKOPpPEKTHbIe OTBEThI
h Het
(Moackaska 1):
Teru:
[Mossonssem ebibupams 0OUH UMU HECKOMBLKO MpasuslbHbIX 0meemos U3 3adaHHo20 CriucKa.
(MC/MA)
Cob6cTBEHHbIE 3HaYeHUs
KBaHTOBas cMCTeMa HaxoAUTCA B COCTOSAHMM, onrcbiBaeMoM BonHOBOW pyHKumen \( C\cos\phi
\). Mpwv N3MepeHUn NPoeKLUN MoMeHTa UMnynbcea \(L z\) 3HaveHne 0 MoXeT 6bITb nosyyeHo ¢ |MC
BEPOATHOCTLIO. ..
Bann no ymonuaHuio:| 1
CnyuaitHbin nopsigok oteetos| [la
HymepoBaTtb BapuaHTbl oTBeTOB?| 0
LWTpad 3a kaxayro HenpaBunbHy0 nonbITky:| 0
ID-Homep:
# | OTBeThl | OT3bIB OueHkKa




KBaHTOBas CUCTEMa HaXOAUTCS B COCTOSHUW, ONUCbIBAEMOM BOAHOBOW (hyHKUMen \( C\cos\phi
\). Mpw n3MepeHUn NpoekLUn MoMeHTa umnynbca \(L _z\) 3HaveHne 0 MoXeT 6bITb nosyyeHo ¢ |MC
BEPOATHOCTHIO. ..

Bann no ymonuaHuio:| 1

CnyuaitHbin nopsigok oteetos| [la

HymepoBaTb BapuaHThl otBeTOoB?| 0

LWrpad 3a kaxayro HenpaBUnbHYo nonbITKy: | 0

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

O6LwWnI O0T3bIB K BONpPOCY:

[Ons no6oro npaBunbLHOro oTeBeTa: Bal oTBET BEPHbIN.

[nsa no6oro HenpaBWUNbHOro oTBeTa: |Ball OTBET HEMPABU/IbHbIN.

Mopackaska 1:

Moka3aTb KONM4YecTBO npaBUNbHbIX

otBeToB ([Moackaska 1): Her

YOanuTb HeKOppPeKTHble OTBEThI

(Moackaska 1): Her

Teru:

lNossonssem ebibupame 0OUH UMU HECKOJILKO MpasusibHbIX 0meemos U3 3a0aHH020 CriUCKa.
(MC/MA)

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

HopmupoBka - 2

MyCcTb CMCTEMA HAaXOANTCHA B COCTOSIHMM, OMNCbIBAEMOM BOJIHOBOW (PYHKLIMEN \( NUM
[\Psi>=C|0>+0,5|1>+0,5|2>+0,5|3>\). Onpegenute C.

Bann no ymonuaHnuio:| 1

LTtpad 3a kaxayo HenpaBunbHy0 nonbITky:| 0

ID-HOmMep:

H

OTBeThI OT3bIB OueHka

A. 0.5 100

O6LwWuni O0T3bIB K BOMPOCY:

Mopackaska 1:

MokasaTb KONM4ecTBoO npaBUNbHbIX

otBeToB ([Moacka3ka 1): Het

YAanuTb HeKOPPeKTHbIe OTBETbI

(Mopckaska 1): Her

Teru:

YmnopmuposaHue amoao muna eorpoca He noddep)KueaemCH.




YacTtuua B sime

YacTnua HaxoanTCs B NOTEHUMaNbHON iMe ¢ BeCKOHEYHO BbICOKMMU CTEHKaMU B NEPBOM
BO3OY>)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 ymonuaHuio:| 1
LWrpad 3a kaxayto HenpaBUnbHYo nonbITKy: | 0
ID-HOMep:
# OTtBeThbI OT13bIB OueHka
A. 0.35 100
O6wWwmn oT3bIB K BONpPOCY:
Moacka3ska 1:
Moka3aTb KONU4YecTBO npaBUIIbHbIX H
. eT
otBeToB (Moackaska 1):
Y.qanmb HEeKOpPpPEeKTHblIe OTBEeTbl H
h eT
(Moackaska 1):
Teru:
UmriopmuposaHue amoao muria 8ornpoca He noddepxueaemcs.
Atom Bopopopaa - 2
ONIeKTPOH B aTOMe BOAOPO4a HaX0AMTCA B OCHOBHOM COCTOSAAHMM. MNpoekuma \(L z)\) SA
3/1EeKTPOHA paBHa
Bann no YMOIN4YaHUo: 1
quCTBMTeanOCTb K perucrTpy: HeT
WTpad 3a kaxayro HenpaBUnbHYO NonbITKy:| 33.3
ID-HOMep:
OTBeThI OT3bIB OueHka
HYI0 100
0 100
O6wWwui O0T3bIB K BONpPOCY:
Moacka3ska 1:
Teru:
Bam Heobxo0umo ykaszamb xomsi 6b1 00UH 803MOXHbIU omeem. [lycmbie omeemsbl He
b6ydym ucrnonb3osambcs. CUMBOI « *» MOXHO UCIMO/Ib308amb 8 Kayecmeae wabrioHa,
coomgemcmeyroweao rrobsiv cumeonam. lNepsbiti nodxodsuwut omeem 6ydem
ucrionib3o8ambcs 0115 oripedesieHUs1 OUEHKU U 0m3blea.
maTpuubl NMaynu - 3
SA

CyMMa KBafpaToB MaTpuL, Maynu pasHa...




Bann no ymonuasuio:| 1

YyBCcTBUTENBLHOCTL K peructpy:| Het

LWtpad 3a kaxayto HenpaBunbHYO nonbITKy:| 33.3

ID-HOMep:

OTBeTbI OT3bIB OueHka
3 100
Tpem 100
Tpém 100
TpU 100
3* 100
3l 100
O6wWwmn oT3bIB K BONpPOCY:
MNoackaska 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 0151 onpedesieHusi OUeHKU U 0ma3biea.

top/NMo ymonuyanuto ana POC_10.05.01 KomnbloTtepHasa 6e3onacHocTb /OlNK-
1/0OMNK-1_KBaHToBas Teopusa/OlK-1_KsaHTOoBasa Teopusi_3lanaHus c
pa3BepHyTbIM OTBETOM

Onepatop
LaiTe onpepeneHne noHaTuto "onepamop". ES
Bann no ymonuanuio:| 1
O6bIYHbIN

dopmar oTBeTa:
TEeKCT

Tpe6oBaTb TekcT:| [Ja

Pasmep nons:| 15

PaspewuTb Bnoxenus:| 0

Tpebyemoe uncno BnoxeHumit:| 0

Pa3pelieHHble Tunbl hannnos:

ID-HOMep:

La6noH oTBeTa UHdopmauumsa Ana oueHUBaroLWmMX

OnepaTop - 370 ...

O6LwWmMI1 OT3bIB K BONPOCY:

Teru:

Honyckaem e omeeme 3agpy3ums ¢halin u/unu egecmu mekcm. Omeem OO/KeH
6bImb oueHeH npernodasamernieM 8py4YHYIo.

OcHOBHOE€ cocTOsiHue

ES

lanTe onpegeneHne NOHATUIO "OCHOBHOE COCTOSHME KBAHTOBOMW CUCTEMbI"




Bann no yMOn4yaHuio:

1

dopmat oTBeTa: OBbi4HeIn
TeKcT
Tpe6oBaTb TekcT:| [1a
Pasmep nonsa:| 15
PaspewnTs BnoxeHus:| 0
Tpebyemoe uucno Bnoxenui:| 0
Pa3spelueHHble TUNbI hannos:
ID-HOMep:
La6noH oTBeTa UHdopmauma ana oueHMBaOLWMX
O6wWwuMin O0T3bIB K BONPOCY:
Teru:
Lonyckaem e omeeme 3azpy3ums ¢halin u/unu esecmu mexkcm. Omeem AosmKeH
6bimb OUEHEH rperodasamerieM 8PYyYHYIO.
Cob6cTBEHHbIE 3HaYeHUs
YKaXXuTe, 4TO Ha3blBaeTCs COBCTBEHHLIMU 3HAYEHUAMMN N COBCTBEHHBIMU (PYHKLNAMM ES
onepaTtopa
Bann no ymonuanuio:| 1
dopmar oTBeTa: OOESHEI
TeKcT
TpeGoBaTb TekcT:| [1a
Pasmep nons:| 15
PaspewuTb Bnoxenus:| 0
Tpebyemoe uncno BnoxeHuit:| 0
Pa3peweHHble TUNbI hannos:
ID-HOMep:
LLlabnoH oTBeTa UHdopmaumna ana oueHMBaKOLWMX
O6LwWmMi1 O0T3bIB K BONPOCY:
Tern:
Honyckaem e omeeme 3agpy3ume ¢halin u/unu egecmu mekcm. Omeem OOKeH
6bImb oueHeH npernodasamerieM 8py4YHYIo.
Cob6cTBEHHbIe 3HaYeHus
ES

[laniTe NoHATME onpeaeneHuno "cnekTp onepartopa”




Bann no ymonuaswuto:| 1

OObIYHbIN

dopmar oTBeTa:
TeKCT

Tpe6oBaTb TekcT:| [1a

Pasmep nonsa:| 15

PaspewnTs BnoxeHus:| 0

Tpebyemoe uucno Bnoxenui:| 0

Pa3spelueHHble TUNbI hannos:

ID-HOMep:

La6noH oTBeTa UHdopmaumnsa ana oueHMBaroLWmx

O6wWwuMin O0T3bIB K BONPOCY:

Teru:

Lonyckaem e omeeme 3azgpy3ums ¢halin u/unu egsecmu mekcm. Omeem O0/KeH
6bimb OUEHEH rperodasamerieM 8PYyYHYIO.

KpuTepuu oLeHnBaHNA KOMNeTEeHLi YpoBeHb CHOPMUPOBAHHOCTH Lkana oueHok
KOMNeTeHLuii
MOBbIWEHHbIN YpOBEHD OTAn4HO

MonHoe cooTBeTcTBME OTBETA OBYYAIOLLErOCA BCEM MEepedncieHHbIM KpuTepuam. OBy4atoWmninca 4eMOHCTPUPYET BbICOKMIA YypOBEHb
BNAJ,EHUA MaTepUaNoM, OPUEHTUPYETCA B NPEAMETHOM 061aCTH, BEPHO OTBEYAET HA BCE OMONHUTE/IbHBIE BOMPOChI.

OTBET Ha KOHTPO/IbHO-U3MEPUTEIbHDBINM MaTepUan He COOTBETCTBYET OA4HOMY UM ABYM U3 MEPEYUCNEHHbIX
nokasateneii, Ho obyyatolniica AaeT NpaBU/ibHble OTBETbI Ha JONONHUTENbHbIE BONPOChI. [loMnycKaloTca oWwnbKU Npu BocnpousseaeHn  Ba3oBblit ypoBeHb Xopowo
HacTn TeopeTUveckux NONOXKEHUN.

OTBET Ha KOHTPO/IbHO-U3MEPUTENbHBIM MAaTepUas He COOTBETCTBYET /II0BbIM TPEM U3 NEPeUNUCNeHHbIX NOKa3aTenei, obyyatowminca aaet
Heno/HbIe OTBETbI Ha 0NO/HUTE/IbHbIE BONPOCHI. CHOPMMPOBAHHbBIE 3HAHWA OCHOBHbIX MOHATHIA,
onpeaeneHnii n Teopem, U3y4aembix B Kypce, He Bcerga nonHoe UX NOHMMaHWe C 3aTPYAHEHUAMMU NPU BOCNPOU3BEAEHUN. Moporosbiii ypoBeHb YA0BNETBOPUTENILHO

OTBET Ha KOHTPO/IbHO-U3MEPUTE/bHBIN MAaTepUan He COOTBETCTBYET NHOBbIM HETbIPEM M3 NEPEUNCIEHHbIX
nokasareneil. OByyaloWmiica AeMOHCTPUPYET OTPbIBOYHbIE 3HAHWA (1MBO MX OTCYTCTBME) OCHOBHbIX NOHATUIA, ONPeaeNeHnit n Teopem, - HeyaosneTtsoputensHo
MCNONb3yemblx B Kypce.




