MwuHoB6pHayKu Poccum
®EAEPA/IbHOE TOCYAAPCTBEHHOE BIOAXETHOE OBPA3OBATE/IbHOE YYPEXXAEHUE
BbICLLErO OBPA30OBAHMA
«BOPOHEXCKWUI rOCYAAPCTBEHHbINA YHUBEPCUTET»
(®rBOY BO «BrY»)
YTBEPKOALO
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PABOYAA MPOrPAMMA YYEEHOW ANCUMUN/IUHDI

51.0.24 KBaHTOBas Teopus

1. Koa 1 HaMmeHoBaHWe HanpaBAeHUA NOATOTOBKU/cneLnanbHOCTU:
10.03.01 UHdopmaLmoHHas 6e3onacHoCTb

2. Npodunb nogrotoBKu/cneunanusaums:

BesonacHocTb KOMNbIOTEPHbIX CUCTEM

3. KBannduKauuma (cteneHb) BbINyCKHUKA:

bakanaspuaTt

4. ®opma obyueHusn:

OyHan

5. Kadepapa, otBevatowan 3a peannsaumio gUCLUNAUHDI:

Kadeapa undpposbix TEXHONOTMI

6. CoctaButenu nporpammbi:

3anpsraes Cepreit AnekcaHapoBMY, AOKTOP GU3MKO-MATEMATMUECKMX HaYK, Npodeccop
7. PekomeHpgoBaHa: npotokon HMC ®KH Ne 7 ot 03.05.2023

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



9.llenn 1 3agaum yuebHOI AUCLUMNANHDI:

Llenbto Kypca ABnAeTcA 03HaKoOMJIeHNe o6yqarou.|,1/|xc;| C OCHOBHbIMW MOHATUAMM KBAHTOBOM TEOPUU U ee
MaTemMaTU4eCKMM annapaTom.

3agaun yyebHol gucumMnanHbl: GOpMUPOBAHME YMEHWUA MCNOb30BaTb NOHATUA M annapaT TeopumM 418 UCCAeL0BaHUA
KBaHTOBbIX MHPOPMALMOHHbIX CUCTEM, @ TaKXKe A/1A PelleHMs NPocTeiLmX 3a4a4 KBaHTOBOW Teopumn nHbopmaLlmu.

10. Mecrto yuebHoO AncUUNAUHDI B CTPYKType OOM:

[ncumnavHa oTHocMTCA K 6a3oBoii YacTi 61oka b1. Mpu M310KeHUN Kypca UCNOb3YIOTCA CBEAEHUA U3 TaKUX
ANCUMNAVH, KaK “Anrebpa u reomeTtpus”, “MaTtematnuecknin aHanuns”, “MexaHuKa n ontuka”.

11. MnaHupyemble pe3ynbTaTbl 06yyeHUsa no aucumnamHe/mogynto (3HaHUA, yMmeHUs, HaBblKU),COOTHECEHHbIE C
nAaHUpyembiMU pe3ybTaTaMu 0CBOeHUA 06pa3oBaTeibHOM Nporpammbl (KOMMNETEHUMAMM BbiMYCKHUKOB) U
MHAMKaTOPaMM UX OOCTUMKEHUA:

Koa 1 Ha3BaHMe KoMneTeHunmn 3HaHWA, YMEHUA, HABbIKK
Kopg, v Ha3BaHMe nHAnKaTopa
KOMMNEeTeHLMN
OMK-4.5 3HaeT OCHOBHbI€ 3aKOHbl KBaHTOBOW
OMMK-4 CnocobeH NpumeHATb
OCHOBoOMoNaratoLwme NPUHLMMbI Teopum

Heobxoaymble GpU3MYECKMe 3aKOHbI 1
MoZenu ana pelleHnn 3agay
npodeccmoHanbHON AeATeNbHOCTH;

KBaHTOBOM GU3MKY;

OlK-4.6 ymeeT pelwaTb 6a3oBble

OlMK-4 CnocobeH npumeHATb
P npuKknagHole GUsnYeckne 3agayu;

ymeeT pellaTtb 6a3oBble

HEO6XOAMMbIe ¢M3MLIECKME 3aKOHbI A NnpuUKNaaHblie 3a4a4u1 C
Mmogenun gna peweHunAa 3agayd MCNo/sib30BaHMEM MeTO40B
I'IpOd)ECCVIOHa}'IbHOﬁ AEeATEeNbHOCTH; KBaHTOBOM TEOPUNU

12. O6bem AUCLMNAUHDI B 3a4eTHbIX eguHMLax/yac:
3/108

dopma NnpomerKyToYHOI aTTectaumm:

JK3ameH

13. TpyAoemKOCTb No BuAam yue6Hoi paboTbl

Bug, yuebHoli paboTbl CemecTp 6 Bcero
AyanNTOpHbIE 3aHATUA 14 44
JIeKUMOHHbIe 3aHATUA 30 30
MpaKTnyeckue 3aHATUA 14 14
NabopaTtopHble 3aHATUA 0
CamocTonTenbHas pabota 28 28
Kypcosas pabota 0
MpomexyTo4Hasa aTTecTayma 36 36
Yacbl Ha KOHTPO/Ib 36 36
Bcero 108 108

13.1. CopeprKaHue QUCLUMN/IUHDI



n/n
HanmeHoBaHue

pasgena
OVCLUMNNUHBI

1. NeKkuunmn

1.1 BeeneHue.
Mwukpomump.
Ayannsm. MNoHATne
O KBAHTOBbIX
MHOOPMALMOHHbIX
cucTemax

n/n
HanmeHoBaHuMe

pasgena
OVNCUMNAUHDI

CopepkaHue pasgena
OVCLMUMNINHBI

MaKpo n mukpommp.
BosHOBbIE CBOMCTBA
maTepuun. KBaHTOBble
KOMMbIOTEPDI.
KBaHTOBbIe KaHanbl
cBA3n. KBaHTOBaA
KpunTtorpadus.

CopepKaHue pasgena
AVCLMUNIUHBI

Peanunsaumsa pasgena AUCLUMNIUHbBI C MOMOLLbHO
OHNalH-Kkypca, IYMK

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

Peanusaumsa pasgena AUCLUMUNANHbBI C MOMOLLbHO
OHNalH-Kkypca, IYMK



1.2 OCHOBHble https://edu.vsu.ru/course/view.php?id=3978
nocTtynatbl
KBaHTOBOW TEOPUM

CoctosaHue. MNoHATHe
KBaHTOBOrO
COCTOAHMA.
Onepatop. Anrebpa
onepaTopos.
MpuHUMN
cynepnosunumm
COCTOAHUM.
CooTtBeTcTBME
onepatopos
dur3nYeckum
Be/IMYMHam. Teopembl
06 3pMUTOBBIX
onepartopax.
BosHOBasA GpyHKUMS.
YpaBHeHue
WpeamnHrepa.
CraTucTmyeckas
MHTepnpeTauma
BOJIHOBOM PYHKLUMMN.
N3mepeHue B
KBaHTOBOW TEOPUW.
MocTtynat 06
nsmepeHuun. MpuHumn
HeonpeaeneHHoOCTH
AnAa GU3NYEeCcKnx
BE/INYUH.
MpenenbHbIl
nepexon, ot
KBAHTOBOM MeXaHUKMU
N K/lacCUYecKom.

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

pasgena
P 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
cBA3n. KBaHTOBasA
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,
MHOrO YacTuyHoe
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 HanmeHoBaHue

n/n  Tembl (pasgena) 3aHATUA

J1eKUNOHHbIe

Bcero
CamocTtosTenbHas

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

KBaHTOBaA Teopua
nepexogos

KybuT. KBaHTOBbIE
NHPOPMaLIMOHHbIE
cucTeMbl

30 14 0 28

14. MeTogmnueckue ykasaHua ana obyuyarowmxca no 0CBOEHUIO AUCLUNANHDBITIPU U3yYeHUN ANCLUNANHDI

peKkomeHayeTcs MCNo/ib30BaTb C/ieaytolme cpeacTea:

10

10

10

10

10

10

72



pPeKoOMEeHAyeMyo OCHOBHYIO U AOMONHUTENbHYIO IUTepaTypy;

meToanveckme yKasaHuma u I'IOCO6VIFI;

KOHTPO/IbHbI€ 3a4aHNA ANA 3aKpeNnNeHNA TeoOpeTn4eCKoro matepunana,

3/1EKTPOHHbIE BEPCUU y‘-IE6HVIKOB n metTognyecknx yKa3aHMl>‘1 ANA BbINOTHEHUA NPAKTUYECKUX pa60T.

¢opma opraHnsauunn camocToATeNIbHOM pa60TbIZ noAroToBKa K ayguUTOPHbIM 3aHATUAM; BbINO/IHEHWNE A0OMALLIHUX
3ap,aHm71; BbINO/IHEHNE KOHTPOJ/IbHbIX pa60T.

OcBOEHUE ANCUMMNIMHBI CKNaablBAeTCA U3 ayaUTOPHON paboTbl (yuebHOM AeATeNIbHOCTM, BbINMOAHAEMON Noj,
PYKOBOACTBOM MpenoaasaTtens) U BHeayaUTOPHOMN paboTbl (y4ebHOM AeAaTesbHOCTU, peannusyemon obyyatowmmes
CaMOCTOATENbHO).

AyantopHas paboTa COCTOUT M3 BbINONHEHMA NPaKTUYECKUX 1 N1abopaTopHbIX 3aaHKIA B 06BbEME, NPeayCMOTPEHHOM
y4ebHbIM NaHOM.

CamocTosTenbHas pabota npegnonaraeT yrnybi1éHHOe n3ydyeHne oTAe/IbHbIX Pa3ae/ioB ANCUMNANHDI C
NCMNO/Ib30BaHNEM ITEPATYpPbl, PEKOMEHA0BAHHONM NpenoaaBaTesIeM, a TaKKe KOHCMEKTOB NPaKTUYeCcKmX
(nabopaTtopHbIx) 3aHATMIA. B KauecTBe naaHa 418 CaMOCTOSATENbHOM PaboTbl MOXKET BbITb MCNONb30BaH pasgen 13.1
HacTosLen paboyeit Nporpammbl, B KOTOPOM 3apUKCMPOBaHbI pasaebl AUCLUNINHBI U UX coaepXKaHue. B pasaene
13.2 paboueit nporpaMmmbl oNpeaenseTca KoJMYecTBo YacoB, OTBOAMMOE HAa CAaMOCTOATE/IbHYIO PaboTy No Kaxkaomy
pasgeny AMcumnanHbl. bonbliee KOANMYECTBO YAaCOB Ha CAMOCTOATE/IbHYI0 paboTy oTBOAMTCA Ha Haubonee TpyaHble
pasaenbl AUCUMNINHLL. 1A CaMOCTOATENbHOTO U3YYeHMA OTAE/bHbIX Pa3aenoB AUCUMMIMHBI UCMOJIb3YETCA NepeyeHb
NIUTepaTypbl U APYrMX PECYPCOB, NEPeYMCEHHbIX B NYHKTax 15 1 16 HacToAwen paboyelt nporpammbl.

YcnewHocTb 0CBOEHUA AUCUMNIMHBI ONPEeAeNseTca CUCTEMATUYHOCTbIO U ryBMHONM ayAUTOPHOW U BHEayAUTOPHOM
paboTbl 0byyatowerocs.

Mpw NCNOIb30BaHNKN ANCTAHLMOHHbIX 06pa3oBaTe/IbHbIX TEXHOJIOTUIA U 3NEKTPOHHOTO 06Y4YeHMA BbINOJHATL BCE
yKasaHusA npenogasaTesnell, BOBpems NoaKA4YaThea K online 3aHATUAM, OTBETCTBEHHO NOAXOAMUTb K 3a4aHUAM ANs
camocToATenbHOM paboTbl

15. MepeveHb OCHOBHOM U A0MNO/NIHUTE/IbHOM INTEPATYPbl, PECYPCOB MHTEPHET, HEO6XO0AMMbIXANA OCBOEHUA

AUCUUNIUHDI
McTouHMK

Ne

n/n

1
Casenbes, U. 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. dusuxka meepdoz2o mena.
®u3uKa 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) AonoNHUTeNbHan MTepaTypa:
MCTOYHUK

Ne

n/n



Edpemos, 0. C. KsaHTOBas mexaHMKa : ydebHoe nocobue / H0. C. Eppemos .— MockBa, bepivH : lnpekT-
Megama, 2015.— 457 c. —<URL:http://biblioclub.ru/index.php?page=book&id=273446> .

McToUuHMK

Ne

n/n

2
Nanpay, N. . TeopeTuyeckasn ¢usmka : y4eb. nocobue ana ctyaeHToB GU3MUeCcKUX cnewmanbHocTeln
yHuBepcuTeTos : 8 10 7. / /1. A. NlaHaay, E. M. lnbwuu; noa pea. J1.MN. NMutaesckoro. - M. : Hayka, 2002. - T.
3: KBaHTOBas mexaHuKa. Hepenatusucrckaa teopua. — 803 c.

3

MynTaHoOBCKMIA, B. B. KBaHTOBas mexaHUKa : yueb. nocobue Ana CTyAeHTOB Nnej. U TEXH. BY30B,
0b6y4atoLWwmMxca No HanpaBAeHUAM NOATOTOBKM U CMEeLnanbHOCTAM B 06/1. GU3NKKU 1 eCTeCTBEHHOHAYYHOTO
obpasosaHua / B. B. MynTtaHoBckuid, A. C. Bacunesckuii . — 2-e u3a., nepepab. — M. : poda, 2007 . — 399
c.

B) MHPOPMaLIMOHHbIE 3IEKTPOHHO-06pa3oBaTeIbHble Pecypcbl:

Ne n/n NCTOYHUK

1 www.lib.vsu.ru —3HB BIY

2 www.lib.vsu.ru —3HB BIY

3 DNEeKTPOHHbIN yHMBepcuTeT BIY https://edu.vsu.ru

4 3BC «/JlaHb» https://e.lanbook.com/

5 «YHuBepcuTeTckaa bubnunoteka online» https://biblioclub.ru/
6 «KoHcynbTaHT cTyaeHTta» http://www.studmedlib.ru/

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

16. MepeueHb yuebHO-meTOaMUECKOrO 0becneyeHna ana CamocToATenbHoM paboTbl

NcTouHMK

Ne

n/n

1
Casenves, U. B. OcHosbl meopemuyeckoli pusuru. T. 2: KeaHMosas mexaHuka : y4ebHuk. T. 2 / Cagenves
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. dusuxka meepdoz2o mesna.
du3zuKka 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>.



3anpszaes, C. A. BeedeHue 8 KBAHMOBbIE UHPOPMAUUOHHbIE cucmeMbl : yyebHoe nocobue / C. A.
3anpaezaes. — BopoHex : U3damernosckuli dom Bry, 2015 .— 218 c.

17. O6pasoBaTesnbHble TEXHO/IOrMU, UCMO/Ib3yemMble NPU peannsauum y4e6HoU ANCLUNINHDI,BKIOYanA
AUNCTaHUMOHHbIe obpasoBaTtesibHble TexHonorum (A0T), aneKTpoHHoe obyuyeHue (90), cmewaHHoe 0byyeHue):

Mpw NpoBeAeHUN 3aHATUM B AUCTAHLMOHHOM pPeXMMe 0by4eHMA UCMONb3YIOTCA TEXHUYECKME N MHPOPMALMOHHbIEe
pecypcbl ObpasoBaTeibHOro nopTana "INeKTPOoHHbIN yHuBepcuTeT BrY

(https://edu.vsu.ru), 6asmpytouieroca Ha cuMcTeme ANCTaHUMOHHOro obyyeHuns Moodle, passepHyTol B yHMBEpcUTETE,
a TaKKe gpyrue AocTyrnHble pecypcbl ceTn VIHTepHeT.

18. MatepuanbHoO-TexHUUYecKoe obecneueHne AUCUUNANHDI:

JleKuMoHHana ayanTopus, OCHALWEHHAsa My1bTUMEANNHBIM MPOEKTOPOM; CeLnannusnpoBaHHan mebenb: AOCKa
MesioBas AN MapkepHas 1 wrt., cTonbl, CTyNbA B Heobxogumom Konmvectse. OC Windows v.7, 8, 10, Habop ytnauTt
(apxuBaTopbl, dparin-meHeaxepsl), LibreOffice v.5-7, Foxit PDF Reader.

19. OueHouHble cpeacTBa ANA NPOoBeAeHUA TEKYLLEH U NPOMEXXYTOUHOM aTTecTaumii

MopsAoK OLEHKN OCBOEHMA 0byYaloLWMMnCA y4ebHOro maTepmnana onpenenseTca cogepKaHMem cneayowmx
pasgenoB AUCLUMNINHDI:

Ne Pasgensl aucunnanHel (moaynm) Kog, Kog,
n/n KOMMeTeHLMHN WMHAMKaATOpa OueHouHble
cpeacTea AnA
TeKyLen
aTTecTaumm
1 OnkK-4 OnnK-4.5 MUcbMeHHbIM
Paspenbi 1-8. BeegeHune. Mukpomump. lyannsm. onpoc
MoHATUE O KBAHTOBbIX MHPOPMALMOHHBIX
cuctemax. OCHOBHbIe MOCTyAaTbl KBAaHTOBOM
Teopuu Teopua NpencTaBieHNN KBAHTOBbIX
COCTOSHWNA.
OaHomepHoe ypasHeHue LLpeanHrepa
MHoromepHoe, MHOro 4YaCTUYHOE YpaBHEHMEe
LWpeauHrepa. CnuH Yactul. MatemaTUyeckui
annapaT Teopumn cnMHa KBaHToBasa Teopuma
nepexonos. Kyout.
KBaHTOBble MHGOPMALMOHHbIE CUCTEMDI
2 OmnK-4 OlK-4.6 MUcbMeHHbIM
Paspenbi 1-8. BeegeHune. Mukpomup. lyanusm. onpoc

MoHATME O KBAaHTOBbIX MHOPMALMOHHbIX
cuctemax. OCHOBHbIe MNOCTyaTbl KBAHTOBOW
Teopumn Teopua NpeacTaBieHNn KBAHTOBbIX
COCTOSIHUIA.

OaHomepHoe ypaBHeHue LpeguHrepa
MHoromepHoe, MHOIo YacTUYHOE YpaBHeHME
LWpeauHrepa. CnuH Yactul. MatemaTUyeckui
annapar Teopum cnvHa KBaHToBas Teopus
nepexonos. Kyout.

KBaHTOBblE MHPOPMALIMOHHbIE CUCTEMBI

MpomexxyTouHas aTrectaums



dopma KOHTPONA - IK3aMeH

OugeHoYHble cpeacTBa AN NPOMEXKYTOYHOM aTTecTaumnm

Komnnekt KUM

20 Tunosble OLEHOYHbIE CPEACTBA U METOAMUYECKUE MATePUalbl, onpeaensatowme npoueaypbloLeHnBaHNA
20.1 TeKyLwMii KOHTPOJIb yCNEeBaemMocCTu

McbMEHHbIM onpoc
20.2 pomeKyTouHas aTrecTayms

MepeyeHb BONPOCOB K 3K3aMeHY:

Makpo 1 MMKpomup. BonHoBbIe CBOMCTBA MaTepuUK.
KBaHTOBble KOMMbIOTEPDI.
KBaHTOBble KaHa bl CBA3M.

KBaHTOBas KpunTorpadus.

1.
2
3
4
5. CocrosaHue. [OHATME KBAHTOBOIO COCTOAHMA.
6. OnepaTop. Anrebpa onepaTopos.

7. TpuHUMN cynepnosnummn COCTOSHUM.

8. CooTBeTcTBME ONEPATOPOB GU3NUECKUM BENUUYMHAM.
9. Teopembl 06 3pMUTOBbIX ONEPATOPAX.

10. BonHoBadA ¢dyHKUMA.

11. VYpaBHeHue LpeguHrepa.

12. CraTucTU4YecKas MHTepnpeTauus BOJIHOBOM GYyHKLMN. Mi3mepeHMe B KBAHTOBOM TEOPUMN.
MocTtynat 06 nsmepeHuu.

13. MpuHUMN HeonpeaeNneHHOCTU ANA PU3NYECKMX BESIUYMH.

14. MMpepenbHblit Nepexos OT KBAHTOBOM MEXaHUKM 1 KNACCUYECKON.
15. AKcnMomaTUyecKasa KBaHTOBAA MEXaHWKa.

16. [AupaKoBcKue 0603HaYeHMA KBAHTOBbIX COCTOSIHUN.

17. Bbpa v KeT — coCToAHUA. Teopusa NpeacTaBAEeHNA.

18. Teopwusa npeacTaB/ieHUI 414 ONepaTopos.

19. Onepatop aBontOLUMN. PasinyHbIe NPeacTaBAEHUS KBAaHTOBOM TEOPUM.
20. OpHomepHoe aBuxeHue. CBoboaHas YactTuua.

21. MogenbHoe onncaHue B3aMMOAENCTBUIM YacTULL.

22. TyHHenbHbIN 3PPeKT. JIMHENHDbIN rAPMOHUYECKUI OCLUANATOP.
23. Atom BoAopoaa. MHOrosnieKTpoOHHbIE aTOMbI.

24. YpasHeHwue LLpeanHrepa 4na cMctembl MHOTUX YacTULL,.

25. CMmMmeTpUYHbIe N aHTUCUMMETPUYHbIE COCTOAHMA.

26. Monekynbl. Agpa.

27. Onbitbl LWTepHa lNepnaxa. CNuH an1eKTpoOHa.

28. CnuH yactmu. MaTpuupl Maynu.

29. Anrebpa maTtpuu Naynm

30. HecrtaumoHapHas Teopusa BO3MYLLEHUIA.



31. BepoATHOCTb Nepexosa B eAuHULY BPEMEHW.
32. 3onotoe npasuao Gepmu.

33. Teopwusa paccesHus.

34. BopHOBCKOe NpUbAnNKEeHUe B paccesHUm

35. Ky6wuT. MpuHUMNbl peannsaumm kybura.

36. CnyTtaHHble cocToAaHMA. CocTosAHMA benna.

37. MNpuHUMNbI PaboTbl KBAHTOBbLIX KOMMbIOTEPOB.
38. O6wwme NpUHLMNbI KBAaHTOBOW KpunTtorpadpuu.

39. TlloHATMe o TenenopTaymmn.

Mpumep KOHTPONbHO-U3MEPUTENIbHOTO MaTepuana
YTBEPXOAHO
3aBeayowmi Kapeapoi uMdpPoBbIX TEXHONOTU
C.4. KypranuH
_ . .2021
HanpasneHue noarotosku / cneumanbHoctb 10.03.01 MHdopmaumoHHan 6e3onacHoCTb
Oucumnnmia 61.0.24 KBaHToBas Teopus
dopma 0byyeHna OuHoe
Bua KoHTponAa 3aveTt
Bug atTectaummn NpomexxyTouHan
KoHTpo/IbHO-M3MepuTenbHbIn maTtepuan Ne 1
1. VYpaBHeHue LLpeanHrepa A4aa CUCTEMbl MHOTUX YacTuL,

2. Teopembl 06 3pMUTOBbIX ONepaTopax.

MNpenopasartennb C.A. 3anpsaraes

[na oueHnBaHMA pe3ynbTaToB 06y‘-I6HI/IF| Ha 3K3aMeHe UCMO/Ib3YHTCA C/ieayolwme NoKasaTein:

1) 3HaHWE OCHOBHbIX MOHATUIN KBAHTOBOM TEOpPUN N ee MeToaoB, KOTOpPbIe NCNONIb3YHOTCA O/1A NOCTPOEHUA MOAEI‘IEVI n
KOHCTPYMPOBAHUA aITOPUTMOB peLleHUA NPAKTUYECKUX 3a4aY;

2) 3HaHMe NOCTAaHOBKM KNAaCCUUYECKMX 3a4aY;

3) 3HaHMe meTog08 GOPMYIMPOBKM U A0KA3aTENbCTBA MaTEMATUYECKUXYTBEPKAEHWI;4) YyMEHNE NPUMEHATb MeToAbl
KBaHTOBOW TEOPUM ANA peLLeHUn 33434 NPodecCUOoHaIbHOW AeATeNIbHOCTY;

5) ymeHue NpUMEHATb annapaT KBaHTOBOM TeOpUM A1A A0Ka3aTeIbCTBA YTBEPKAEHWIN U Teopem;

6) BnageHne HaBblKamu KBanndULMPOBAHHOrO BbIBOpa M aAanTalLMK CyLLLECTBYIOLWMX METOA0B ANA PelleHus
NPaKTUYECKUX 33434 pPelleHns Pas/iIMyHbIX 3a4ad;

7) BageHne HaBblkaMu NCMOJZIb30BaAaHUA METOA0B pelleHUA KNaCCUYeCKUX 3a4a4 KBaHTOBOM TEOPUU ONA pelieHna
Pa3NnNYHbIX eCTeCTBEHHOHAY4YHbIX 3a4a4.



MpuBenéHHbIe HUMKE 3a4aHMA PEKOMEHAYETCA UCMO/Ib30BaTb NPU NPOBEAEHUN ANAarHocTUYeckux pabor gna
OL,eHKM OCTaTOUYHbIX 3HAHWUI NO AUCLUNIUHE

P®OC_10.03.01 UHdhbopmauuoHHanA 6e30nacHOCTb

top/MNo ymonyanuro ana POC_10.03.01 UHdopmaumoHHan
6e3onacHocTb/OMNK-1

top/MNo ymonyanuro ana POC_10.03.01 UHdopmaumoHHan
6e3onacHocTb/OlNK-1/0OMNK-1_KBaHTOBas Teopus

top/MNo ymonyanuro ana POC_10.03.01 UHdopmaumoHHan
6e3onacHocTb/OlNK-1/0lMK-1_KBaHToBas Teopusa/OlNK-1_KsaHTOBas
Teopus_TecToBble 3agaHusA

KommyTatopsbl - 3

CooTHecnTe onepaTop M3MYECKO BEANYUHBI C ero onpeaeneHnem

Bann no ymonuaHuto:

Mepemewarb:

NMoka3aTb KONM4YecTBO NnpaBUJIbHbIX OTBETOB MNOCJ1Ie OKOHYaHUA:

LIJTpa(b 3a Kaxayr HenpaBUIibHYI NONbITKY:

ID-HOMep:

# Bonpoc OTBeTt

A onepaTop
o x KoopauHaThbl

npoekuus
2. | \( \imath\hbar\frac{\partial} {\partial x} \) UMnyrnbca

\( - onepaTop

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

npoekuus
4. \(-\imath\hbar\frac{\partial}{\partial\phi}\) MOMEHTa
“Mnynbca

KBagpat

| \(\nabla~2_{\theta,\phi} \) mnﬂn}c/a:;:a




CooTHecuTe ornepaTop rU3nYeCcKon BeJIMYNHbI C ero onpegesieHnem MAT
Bann no ymonuasuio:|1
Mepemewatsb: 'g'
Moka3aTb KONM4YecTBO npaBUIibHbIX OTBETOB NOCJ1€ OKOHYaHUA: 'g'
LWTtpad 3a kaxayro HenpaBunbHyto nonbITky:| 0
ID-HOMep:
# Bonpoc OTBet
06K OT3bIB K BONPOCY:
na no6oro npaBUNbLHOro oTBeTAa: Ba OTfeT
BEPHbIN.
Baw oTtseTt
nsa no6oro HenpaBUNbLHOro oTBeTa: HenpaBUAbHbIN
Baw oTtseTt
\Ans no6oro YacTMYHO NPaBUIILHOIO OTBeTa: YaCTUYHO
NpasuabHbIN.
Mopckaska 1:
MokasaTb KonMyecTBO 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
Onepatop NaMuUnbTOHa
CooTHecuTe BUj onepaTopa FamMuabTOHa C COOTBETCTBYIOLLEN KBAaHTOBON CUCTEMON MAT
Bann no ymonuyasuio:|1
MNepemewaTts:|[Ja
Nokas3aTb KONU4YecTBO npaBUJIbHbIX OTBETOB NOCIIe OKOHYaHUA: ,El,a
LWTpad 3a kaxkayro HenpaBunbHy nonbITky:| 0
ID-HOMep:
# Bonpoc OTBet
L. \( -\frac{\hbar~2}{2m}\frac{d”2}{dx"2}\), \(x\in R\) cBoboaHas Yactuua
yacTtuua B iMe C
o \( \frac{\hbar~2}{2m}\frac{d"~2}{dx"2}\), ecnm \(0<x<a\); N 0, |GeckoHEYHO BLICOKIMM
ecnm \(x<0,x>a\) CTeHKamu
3. \( \frac{\hbar~2}{2m}\nabla”~2 + \frac{e”2}{r}\) aToMm BOAOPOAA
\( - JINHENHbIN §
- \frac{\hbar~2}{2m}\frac{d"~2}{dx"2}+\frac{m\omega"2x"2}{2}|F@PMOHNHECKIM
\) ocumnsaTop




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

Atom Bogopoaa

DNeKTPOH B aTOMe BOAOPOAa HAaX0ANTCSA B COCTOSHMM C OnpeaenéHHomn sHepruei. B atom
COCTOSAHUN TaK XXe onpefenéHHbIM ABNSETCA 3HAYEHNMe. ..

Bann no ymonuaHuio:| 1

CnyuaitHbIi nopsgok oteeTos|/[la

HymepoBaTtb BapuaHTbl otBeTOoB?|0

Moka3saTb Konn4yecTBo npaBUIibHbIX OTBETOB NOCJ1€ OKOHYaHUA:

Ha

LWTpad 3a kaxxayro HenpaBUIbHYHO MOMbITKY:

0

ID-HOMep:

# | OTBeThbI | 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
Het
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
JHepreTMyecKnin CNeKTp CBA3aHHbIX COCTOSHWNIA 31EKTPOHa B aTOMe BOAOpOoAa MA
Bann no ymonuanuio:|1
CnyvanHbii nopsgok oteetos|[la
HymepoBaTtb BapuaHTbl otBeTOB?|0
MNoka3aTb KONMUYECTBO NPaBUNbHbLIX OTBETOB nocre okoH4YaHus:|[a
LWTpad 3a kaxxayro HenpaBunbHyo 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 o5

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)
BonHoBas ¢yHKuuaA - 2
CBONCTBA BOJIHOBOW (PYHKLIW MA
Bann no ymonuaHuio:| 1
CnyuaitHbIi nopsaok oteeTtos|/[la
HymepoBaTtb BapuaHTbl otBeTOB?|0
MokasaTb KONMYeCTBO NPaBUSILHLIX OTBETOB Nocrie okoH4YaHus:|[Ja
LWTpad 3a kaxxayro HenpaBunbHyto nonbITKy:| 0

ID-HOmMep:

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:

# OTBeTbI 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:
lNo3eonsiem ebibupame 0OUH UIU HECKOJILKO paesursibHbIX 0meemos U3 3adaHHO20 CrilckKa.
(MC/MA)
BonHoBoe 4ucno
BosiHOBOE 41C0 K B BbIpaXKeHUW A5 SHEprum cBoboaHOM YaCcTMLbl UMEET Pa3MepPHOCTb MC
Bann no ymonuaHuio:|1

CnyyalHbI NOPAAOK OTBETOB

HymepoBaTb BapuaHTbl OTBETOB?

LWTpad 3a kaxxayro HenpaBUIbHYO MOMbITKY:

ID-HOMep:

# | OTBeThbI | OT3bIB




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

Bann no ymonuaxuio:| 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
[lencTBme S KBAHTOBOM CUCTEMDI ... MC
Bann no ymonuanuio:|1
CnyuaitHbIf nopsigok otBeToB|/[la
HymepoeaTtb 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)
DewncrtBue-2
YKaXXUTe eguHunLYy U3MepeHmns Ben4mHbl 0encTens S MC
Bann no ymonuanuio:| 1
CnyuaitHbIi nopsgok oteeTos|/[la
HymepoBaTtb BapuaHTbl otBeTOB?|0
LWTpad 3a kaxayro HenpaBUMbHY nonbITKy:(33.3
ID-Homep:
# OT1BeThI OT13bIB OueHka
A. D.)K O

O6LWMIN OT3bIB K BONPOCY:

Ans no6oro npaBUIILHOIO oTBeTa: Balu oTBET BEPHbI.

ins no6oro HenpaBUNbHOro oTBeTa: (Balll OTBET HENpPaBU/bHbIN.

Mopckaska 1:

Moka3saTb Konn4yecTBoO npaBUINbHbIX

oTBeToB ([Mopckaska 1): Het

YAanuTb HeKOppPeKTHbIe OTBEThI

(Moackaska 1): Het

Terun:

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




MU3mepeHue

MpoBeaeHo N M3MepeHNin HEKOTOPOro NapaMeTpa cucTeMbl F. BO3MOXHbI crefyolime

MC
pe3ysbTaThl:
Bann no ymonuaxuio:| 1
CnyuaitHbIi nopsgok oteeToB|/[la
HymepoBaTb BapuaHTbl otBeToB?|0
LWTtpad 3a kaxayo HenpaBunbHY0 nonbIiTKy:| 0
ID-HOMep:
# OTBeThbI OT3bIB OueHka
Bce N 3Ha4eHuI ognHaKOBbI (B
A npegenax AONyCTUMbIX 0
NorpeLHoCcTeNn)
B. Bce N 3Ha4YeHui 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.
Mopacka3ska 1:
MNMoka3aTb KONMYECTBO NPaBUNbHbIX
. Het
oTBeToB ([Moackaska 1):
YAaanuTb HeKOppeKTHbIe OTBETbI
Het
(Mopackaska 1):
Tern:
[Mossonssem ebibupams 0OUH UMU HECKOMBLKO MpasuslbHbIX 0meemos U3 3adaHHo20 CriucKa.
(MC/MA)
KommyTtaTop-1
KoMMyTaTop onepaTopoB COBMECTHO U3MEPUMbIX BEJINYNH MC
Bann no ymonuaHuio:| 1
CnyuaitHbIi nopsgok oteeTos|/[la
HymepoBaTtb BapuaHTbl otBeTOB?|0
WTtpadp 3a kaxAayr HenpaBUnbHY nonbITKy: 0

ID-HOMep:

# | OTBeThbI | OT3LIB

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 oTBeTbl Het
(Moackaska 1):
Teru:
lNossonssem ebibupame 0OUH UMU HECKOJIBKO MpasuslbHbIX 0mMmeemos U3 3a0aHH020 CriUCKa.
(MC/MA)
OnepaTtop - 2
cobCTBEHHbIE 3HAYEHMS ONEPaToOPOB U3NYECKNX BEANYNH B KBAHTOBOW TEOPUN MA
Bann no ymonuaHuio:|1
CnyuanHbii nopsagok oteetos|[la
HymepoBaTtb BapuaHTbl otBeToB?|0
MokasaTb KONMMYeCTBO NPaBUSILHLIX OTBETOB Nocrie OKOH4YaHus:|[Ja
LWTpad 3a kaxxayro HenpaBunbHYo 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

LWTpad 3a kaxxayro HenpaBuIbHYyo 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 KONM4YeCTBO NPaBUNbHbIX
. Het
oTtBeTOB ([Moacka3ska 1):
YpanuTbL HeKoppeKTHble OTBeTbI
h Het
(Moackaska 1):
Tern:
lNossonssem ebibupame 0OUH UMU HECKOJILKO MpasuslbHbIX 0meemos U3 3a0aHHO20 CriUCKa.
(MC/MA)
Onepatop KoopauHaTbl - 2
Pe3ynbTaTOM OENCTBUSA OnepaTopa KOOPAMHATHI X Ha YHKLUMIO Sin X aBNseTCs ... MC
Bann no ymonuanuio:| 1
CnyuaitHbIi nopsgok oteeTos|/la
HymepoBaTtb BapuaHTbl oTBeTOB?|0
LWTpad 3a kaxxayro HenpaBUnbHYyo nonbITky:| 0

ID-HOMep:

# | OTBeThI | OT3biB

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
CnyuaitHbIf nopsigok otBeToB|/[la
HymepoeaTtb BapuaHTbl oTBeTOB?|0
MokasaTb KONMYeCTBO NPaBUSILHLIX OTBETOB Nocrie OKoH4YaHus:|[a
LWTpad 3a kaxayr HenpaBUnbHY nonbITKy:| 0

ID-HOMep:

# | OTBeThI | 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. Lesnible Yncna 0
D. KOMMJIEKCHbIe Ynucna 0
E. LeNCTBUTENbHbIE YNCNa 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 OMNepaTopoB PU3NYECKMX BEANYUH MA
Bann no ymonuanuio:| 1
CnyuaitHbIi nopsgok oteeTos|/[la
HymepoeaTtb BapuaHTbl oTBeTOB?|0
MNoka3aTb KONMU4YeCcTBO NpPaBUINbLHLIX OTBETOB Nocrie okoH4YaHus:|[a
Wrpad 3a kaxxayro HenpaBunbHyto nonbITky:| 0

ID-HOMep:

# | OTBeThI | OT3biB

OueHka




CBOIICTBa OMNEePaTOPOB (PU3NYECKUX BENNYMH

MA

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

# OTBeTbI OT13bIB OueHka
A. JIHEAHOCTb >0
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 nioBoro uacTuHo npasunLHoro Ball oTBET YaCTUYHO NPaBUbHbIN
oTBeTa: P .
Moackaska 1:
Moka3aTb KOnNnu4yecTBo npaBUNbHbLIX
) Het
oTBeToB ([Moackaska 1):
YoanuTb HEKOPpPEKTHbIe OTBETbI
h Het
(Moacka3ska 1):
Tern:
lNo3eonsiem ebibupame 0OUH UIU HECKOJILKO paesursibHbIX 0meemoes U3 3adaHHO20 CrilckKa.
(MC/MA)
CoO6cCTBEHHbIe 3HaYeHus

KBaHTOBas CMCTEMa HAaX0AUTCS B COCTOSHWW, ONMMUCbIBAEMOM BOMHOBOWN yHKUmen \( C\cos\phi
\). Mpwv N3MepeHUn NPoeKLUn MoMeHTa UMnybca \(L z\) 3HadeHne 0 MoXeT 6bITb nosiyyeHo ¢ MC
BEPOSATHOCTLIO. ..

Bann no ymonuaHuio:|1

CnyyanHbI NOPAAOK OTBETOB

HymepoBaTb BapuaHTbl OTBETOB?

LWTpad 3a kaxxayro HenpaBUIbHYO MOMbITKY:

ID-HOmMep:

# | OTBeThbI | OT3bIB

OueHka




KBaHTOBas CUCTEMa HaXOAUTCS B COCTOSHUW, ONUCbIBAEMOM BOAHOBOW (hyHKUMen \( C\cos\phi
\). Mpu n3mepeHnmn npoekunm momeHTa nmnynbca \(L_z\) 3Ha4eHne 0 MoXXeT BbITb NOAYYEHO C
BEPOATHOCTHIO. ..

MC

Bann no ymonuaHuto:

CnyuaitHbIi nopsgok oteeTos|/[la
HymepoBaTb BapuaHTbl otBeToB?|0
LWrpad 3a kaxayro HenpaBunbHyto nonbITky:| 0
ID-HOMep:

# OT1BeThI 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 KONMYECTBO NPaBUNbHbIX H
. er
otBeToB ([Moackaska 1):
Ypoanutb HEKOpPPEeKTHble OTBEThI H
. er
(Mopckaska 1):
Teru:
lNossonssem ebibupame 0OUH UMU HECKOJILKO MpasusibHbIX 0meemos U3 3adaHHO20 CrUCKa.
(MC/MA)
top/MNo ymonuauuro ana OC_10.03.01 UHdopmaumoHHan
6e3onacHocTb/OlMNK-1/0OMK-1_KBaHToBas Teopusa/OlNK-1_KsaHToBas
Teopusa_3aaaHUA C KOPOTKUM OTBETOM
HopmupoBka - 2

MyCcTb CUCTEMA HAaXOAUTCHA B COCTOSAHMM, ONUCLIBAEMOM BOJIHOBOW (hyHKLMENR \( NUM
[\Psi>=C|0>+0,5|1>+0,5|2>40,5|3>\). OnpegenuTe C.

Bann no ymonuanuio:| 1
WTpad 3a kaxayro HenpaBUnbHYO nonbITKy:|0
ID-HOMep:

# OT1BeTbI OT3bIB OueHka

A. 0.5 100

O6LWMI OT3bIB K BONpPOCY:

Moackaska 1:

Moka3saTb KOnn4ecTBO npaBUINbHbIX

oTtBeTOB ([Moacka3ska 1): Her

Yoanutb HEKOPpPEeKTHbIe OTBEeTbI

(Moackaska 1): Her

Teru:

UmnopmuposaHue amoao muna eorpoca He I'IO@@GP)KUG&GIT)CFI.




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:
Moka3aTb KONMYECTBO NPaBUNbHbIX H
. et
oTtBeTOB ([Moackaska 1):
YaanuTb HeKOppeKTHbIe OTBEeTbI H
. er
(Mopckaska 1):
Teru:
UmriopmuposaHue amoao muria 8ornpoca He noddepxueaemcs.
Atom Bopgopopaa - 2
ONeKTPOH B aTOMe BOAOPO4a HAXOAMTCA B OCHOBHOM COCTOAHUW. Mpoekuna \(L z\) SA
3JIeKTPOHa paBHa
Bann no ymonuanuio:| 1
YyBCcTBUTENLHOCTL K peructpy:|HeT
LWTpad 3a kaxayro HenpaBUMbHY nonbITKy:(33.3
ID-HOMep:
OTBeTbI OT3bIB OueHka
HYIHO 100
0 100
O6LWMI1 OT3bIB K BONPOCY:
Mopckaska 1:
Teru:
Bam Heobxo0umo ykasampb xomsi 6b1 0OUH 803MOXHbIU omaem. [lycmbie omeemsl He
6ydym ucrnionb3osamscs. CuM80s1 «*» MOXHO UC0/Ib308amb 8 Kadyecmeae wabrioHa,
coomeemcmeyrouwiezo robbivm cumeonam. Nepebiti nodxodsuwuti omeem 6ydem
ucronib3o8amacs 0151 onpedesieHusi OUeHKU U 0ma3blaea.
maTpuubl NMNaynu - 3
CymMa KBafpaToB MaTpuy, 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_10.03.01 UHdopmaumoHHan
6e3onacHocTb/OlNK-1/0lMK-1_KBaHToBas Teopusa/OlNK-1_KsaHTOBas

Teopusi_3aAaHus C pa3BepHYTbIM OTBETOM

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

dopmar oTBeTa:
TEeKCT

TpeGoBaTb TekcT:|[la

Pasmep nons:15

PaspewnTs BnoxeHus:|0

Tpebyemoe uncno Bnoxenui:|0

Pa3peweHHble TUNbI hannos:

ID-HOMep:

LLlabnoH oTBeTa MUHdopmauusa ona oueHMBaKOLWKNX

OneparTop - 370 ...

O6LWui OT3bIB K BONpPOCY:

Tern:

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

OcHOBHOe coCcTOsiHUe

ES

lanTe onpegeneHne NOHATUIO "OCHOBHOE COCTOSHUE KBAHTOBOMW 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 3azgpy3ums ¢halin u/unu esecmu mekcm. Omeem AosmKeH
6bimb OUEHEH rperodasamerieM 8PYyYHYIO.
Cob6cCcTBEHHbIe 3Ha4YeHuA
YKa)unTe, 4TO Ha3blBaeTCA COOCTBEHHLIMU 3HAYEHUSAMM N COBCTBEHHBIMU YHKLINAMU ES
onepaTtopa
Bann no ymonuanuio:| 1
dopmar oTBeTa: OBbLIHbIR
TEeKCT
Tpe6oBaTb TekcT:|[la
Pasmep nons:(15
PaspewwuTsb Bnoxenus:| 0
Tpebyemoe uncno snoxenui:|0
Pa3spelueHHble Tunbl hannos:
ID-HOMep:
LLlabnoH oTBeTa NHdopmauumsa ana oueHmMBaroLWmx
O6Wni OT3bIB K BONpPOCY:
Teru:
Lonyckaem e omeeme 3azgpy3ums ¢halin u/unu egeecmu mekcm. Omeem O0/mKeH
6bimb OUeHeH rnperodasamersieM 8Py4HY!O.
Cob6cTBEHHbIe 3HaYeHus
ES

[lariTe NoHATME onpefeneHunto "cnekTp onepatopa”




Bann no ymonuanwuio:| 1

OObIYHbIN

dopmar oTBeTa:
TEKCT

Tpe6oBaTb TekcT:|[la

Pasmep nons:(15

PaspewunTs Bnoxenus:|0

Tpebyemoe uncno Bnoxenui:|0

Pa3spelueHHble TUNbI hannos:

ID-HOMep:

LLla6bnoH oTBeTa UHdopmauusa ana oueHUBaKOLWKNX

06K OT3bIB K BONpPOCY:

Teru:

Lonyckaem e omeeme 3azgpy3ums ¢halin u/unu eeecmu mekcm. Omeem O0OIKeH
6bimb OUEHEH rperodasamerieM 8PYyYHYIO.

YpoBeHb cHOPMUPOBAHHOCTH
LWKana ouyeHokK
KpuTepuu oLeHnBaHNA KOMNeTEeHLi KOMMeTeHLi

MonHoe cooTBeTCTBME OTBETa O6YHAIOLLErocA BCeM NepeuncieHHbIM Kputepuam. OByJalowmiica 4eMoHCTpupyeT OTmM4HO
MOBbILIEHHbIV YPOBEHb BbICOKMIA
YpOBeHb B/IafleHUA maTepnasiom, OpueHTUpyeTca 8 HpeAMETHOﬁ O6I|BCTI/I, BEPHO OoTBEYaeT Ha BCe
[L0NONHUTENbHbIE
BOMpOChbI.

OTBeT Ha KDHTpDﬂbHO’MBMEpMTeﬂbeIFI MmaTepuan He COOTBETCTBYET OAHOMY UK ABYM U3 NepevynCaeHHbIX nokasarenei, Ho O6VHBKJLLI,I/II‘;1C51 AaeT npasBu/ibHble OTBETbI Ha
[A0NOJHUTENbHbBIE BOMPOCHI. [JonycKatoTea owmnbKu npu ba3osblit ypoBeHb XOpoLLO BOCNPOM3BEAEHNM HACTN TEOPETUHECKUX MONOKEHUN.

OTBeT Ha KUHTpUﬂbHO’MBMEpMTeﬂbeIFI maTepuasn He COOTBETCTBYET ntobbim TpéN\ 13 nepevyncneHHbIx nokasarenei, o6yh|a»ou.|,m71c71 AaeT Heno/iHble
OTBETbI Ha AONONHUTE/IbHbIE BOMPOCHI. CHOPMMUPOBAHHbBIE 3HAHWUA OCHOBHbIX MOHATUIM,

onpe, i U Teopem, usy X B Kypce, He BCeraa noiHoe Ux NoHMMaHwue ¢ 3aTpyAHeHUAMM Npu NMoporosbIi ypoBeHb YA0B1ETBOPU-TENIbHO BOCNPOM3BEAEHNN.

OTBET Ha KOHTPO/IbHO-U3MEPUTENbHbI MaTepras He COOTBETCTBYET /II0BbIM YETLIPEM M3 NEePeUUCNEHHbIX
nokasarteneit. O6yyaloLNiica AEMOHCTPUPYET OTPbIBOYHbBIE 3HAHWA (NMBO UX OTCYTCTBME) OCHOBHbIX MOHATUIA, - Heyao0BneTBOPU-TENLHO ONPEAENEHN N TEOPEM, NCMNONb3YEMbIX B KypCe.

OueHKa 3HaHMIA, YMEHWNI 1 HaBbIKOB, XapaKTepu3ytoLLan 3Tanbl GOPMUPOBAHNA KOMMNETEHLMIA B PaMKaX U3yYyeHUs
OVCLMMNIMHDBI OCYLLLECTB/IAETCA B XOA€E TEKYLLLEN M MPOMEXKYTOUHOM aTTecTaLmit.

TeKyLas aTTecTaLma NPOBOAMUTCA B COOTBETCTBUM C MON0KEHNEM O TEKYLLEN aTTeCcTaLmMmn 0by4YatoLmMXCcs No
nporpammam BbicLLIero 06pa3oBaHus BOpoOHEKCKOro rocy4apCTBEHHOTO YHMBEPCHTETa. TeKyLlan aTTecTaums
NpoBOAMTCA B GOpMaXx: MMCbMEHHOTO ONPOCa U KOHTPO/IbHbIX PaboT. KpuTepmmn oueHnBaHWA NpuBeeHbl Bbilue.

MpomerKyTo4YHas aTTecTaums NPOBOANUTCA B COOTBETCTBUM C M0I0XKEHMEM O MPOMEKYTOYHOM aTTeCcTaLnm
obyuatoLLmMxcA No nporpaMmmam BbiCLLEro 06pa3oBaHMA, a TaKKe B COOTBETCTBUM € [oioKeHnem o 6annbHo-
PENTUHIOBOM CUCTEME KOHTPO/IA 3HAHWUI Ha paKybTeTe KOMMbIOTEPHbIX HayK BIY.

KOHTPONbHO-U3MepUTENbHbIE MaTepuansl nporv\emyTquoﬁl aTTeCTaunn BKNIKOYAOT B cebs TeopeTnyeckme Bonpocol,
no3sosiAwmMe OUeHNUTb YPOBEHDL NOJTYYEHHbIX 3HaHWN.

an OueHMBAaHUN NCNONb3YHKTCA Ka4eCTBEHHbIE LWWKabl OLLEHOK. KpMTepVIM oueHMBaHMA NpuBeaeHbl Bbllle.



