MuHob6pHayKku Poccum
®EAEPA/IbHOE TOCYAAPCTBEHHOE BIOAMETHOE OBPA3OBATE/IbHOE YYPEXOEHUE
BbICLLErO O6PA30OBAHUA
«BOPOHEXCKWUA rOCYAAPCTBEHHbIA YHUBEPCUTET»
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YTBEPXAIO

3aBeaylowmin Kapeapon

/% ’ LUMDPOBBIX TEXHONOTUIA
// KypranwH C. .
05.03.2024 r.

PABOYAA MPOrPAMMA YYEEHOW AUCLUIN/IUHDI

51.0.24 KBaHTOBas TE0PUA

1. Kog 1 HaumeHoBaHMe HanpaBaeHUA NOArOTOBKM/cneumuanbHOCTH:
10.03.01 UHdpopmaumnoHHasa 6e3onacHOCTb

2. Mpoodunb nogrorosku/cneymanmsauma:

Be3onacHOCTb KOMMbIOTEPHbIX CUCTEM

3. Ksanudukaums (cteneHb) BbiMyCKHUKA:

bakanaspuaTt

4. ®opma obyuyeHus:

OuHaA

5. Kadeppa, otBeyalowias 3a peannsauuio AUCLUUNJINHDI:

Kadeapa undpoBbix TEXHONOTMIA

6. Cocrasutenu nporpammbi:

3anpsraes Cepreit AnekcaHAPOBMY, AOKTOP GU3MKO-MaTEMATUYECKMX HaYK, Npodeccop
7. PekomeHpoBaHa: npotokon HMC ®KH Ne 5 ot 05.03.2024

8. YuebHbiii rog: 2026-2027 Cemectp(bl): 6



9.llenu u 3agaum yuebHoM AUCLUNAUHDI:

Lenbto KypcCa AB/1AeTCA O3HaKom/ieHne o6yqarou.|,v1xcn C OCHOBHbIMM NOHATUAMM KBAaHTOBOM TEOPUUN U ee
MaTeMaTU4eCKMm annapaTtom.

3agaun yuebHoM ANCUUNANHBI: GOPMMPOBAHME YMEHUA UCMO/Ib30BaTh MOHATUA 1 annapaTt TeEOPUM A8 UCCeA0BaHUsA
KBAHTOBbIX MHPOPMALMOHHBIX CUCTEM, a TaKKe A5 PeLueHns NPoCTeNLWNX 3a4a4 KBAHTOBOM TEOPMM MHPOPMALMK.

10. MecTo y4ebHoi gucumnanHbl B cTpyKType OOM:

OvcumnnnHa oTHocUTCA K 6a3oBoi YacTu 610Ka B1. Mpu M3N10XKEeHUM Kypca UCMONb3YIOTCA CBeAEHUA U3 TaKUX
ONCUMNAKUH, KaK “Anrebpa v reomeTtpua”’, “MaTtemaTnyeckuii aHanuns”, “MexaHunKa 1 onTmKa”.

11. NnaHupyemble pe3yabTaTbl 06yueHUs no gucumnanHe/moaynio (3HaHUA, yMeHUA, HaBbIKK),COOTHECEHHbIE C
NAaHUPYEMbIMU pe3ybTaTaMUu 0CBOeHUA 06pa3oBaTeibHOM Nporpammbl (KOMMNETEHLUAMM BbiMYCKHUKOB) U
MHAMUKATOPaMM UX BOCTUNKEHUA:

Koa v Ha3BaHue KOMMeTeHLMm Koa v Ha3BaHMe MHANKATOpa 3HaHWA, YMEHMA, HaBbIKM
KOMMEeTEHLMM

OMK-4 CnocoBeH NpumeHATb OMK-4.5 3Haet OCHOBHbI€ 3aKOHbl KBAHTOBOW

HeobxoAnMble PpU3NUECKME 3aKOHbI U OCHOBONOAMaratoue NPUHUMMbI Teopun

MOAENV ANA pelleHns 3a4a4 KBaHTOBO GM3NKK;

n pOd)eCCMOHa/'I bHOM 0EeATEeNbHOCTHU;

OTK-4 Crioco6eH NpUMeHsTH OlK-4.6 ymeeT pewaTtb 6asoBble

ymeert pelwatb 6a3oBble
HeobxoaMMble GDU3MYECKME 3aKOHbI 1 NPUKAALHbIE 3334 C
MOAeNV AN peleHns 3a4a4 MCNoNb30BaHMEM METOA,08

npo¢deccMoHanbHOM AeATENbHOCTH; KBaHTOBOM Teopum

npuKnagHble GuUsnyeckme 3agaum;

12. O6bem gUCUUNAMHBI B 3a4eTHbIX egnHuLax/yac:
3/108

dopma npomeKyToUYHOI aTTecTauum:

JK3ameH

13. TpyaoemKocTb No BUAAM y4ebHoi paboTbl

Bug yuebHol paboTbl Cemectp 6 Bcero
AyauTopHbIe 3aHATMA 44 44
JIeKUMOHHbIe 3aHATUA 30 30
MpakTnyeckme 3aHATUA 14 14
NabopaTtopHble 3aHATUSA 0
CamocTonTesnibHas paboTa 28 28
KypcoBas paboTa 0
MpomerKkyTouHas aTTectauma 36 36
Yacbl Ha KOHTPONb 36 36
Bcero 108 108

13.1. CopepKaHue AUCUUNIUHDI

n/n HanMeHoBaHMe Peanusaums pasgena AUCUUMNANHBI C MOMOLLLbIO
CoaepskaHue pasgena oHANaliH-Kypca, SYMK
OVCLUUNNUHBI

paszena
ONCLUUNANHBI



1. Nekunn

11

n/n

BeesneHue.
MuKkpomup.
Oyanunsm. MNoHAaTne
O KBaHTOBbIX
MHbOPMALMOHHBIX
cmcTemax

HanmeHoBaHMe
pasgena
ANCUUNANHDI

https://edu.vsu.ru/course/view.php?id=3978
Makpo 1 mukpommp.
BonHoBble cBOWMCTBA
matepuun. KBaHToBble
KOMMbIOTEpPbI.
KBaHTOBbIE KaHabl
cBA3M. KBaHTOBaA
KpunTorpadus.

Peanusauma pasgena AUCLMMANHBI C TOMOLLbIO
CoaepxaHne pasaena  oynaiin-kypca, 3YMK
OMCLMNAMHBI



1.2 OCHOBHble https://edu.vsu.ru/course/view.php?id=3978
nocTynatbl
KBAHTOBOW Teopum

CoctoaHue. MNoHATHe
KBAHTOBOrO
COCTOAHMA.
Onepatop. Anrebpa
onepaTopos.
MpuHUMN
cynepnosmumnm
COCTOAHUN.
CooTtseTcTBME
onepaTopos
dusnyecknum
BeNInYnHam. Teopembl
06 3pMUTOBBIX
onepaTopax.
BonHoBas ¢pyHKUMA.
YpaBHeHue
LpeanHrepa.
Cratuctmnyeckasn
MHTepnpeTaums
BOJIHOBOW QYHKLMUMN.
M3mepeHue B
KBAHTOBOM TEOPUM.
MocTynat 06
namepeHun. MpuHumn
HeonpeaeneHHOCTH
ana pusnyeckmx
BE/INYMH.
MpeaenbHbIl
nepexog, ot
KBAaHTOBOM MeXaHUKM
M KNnaccuyeckom.

n/n HanuMeHoBaHMe Peanusaums pasgena AUCLUMNINHDBI C MOMOLLLbIO
CoaeprkaHue pasgena oHnaiiH-kypca, IYMK
ONCLMMANHDI

pasgena
ONCUMUMNNNHBI



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

AKcMomaTuyeckas
KBaHTOBaA
MeXaHMUKa.
JnpakoBckue
0603HaYeHun
KBAHTOBbIX
COCTOAHWN. Bpa un KeT
— cocToaHuA. Teopua
npeacTaBaeHUN.
Teopua
npeactaBnAeHun ana
onepaTopos.
OnepaTop
3BOJIIOLMMN.
PasnunyHble
npeacraBaeHua
KBaHTOBOI TeOpPUMU.

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

WpeanHrepa OpHomepHoe

OBUXKEHMe.
CBoboaHas YacTmua.
MopenbHoe
onucaHue
B3aMMOAENCTBUM
Yyactul,. TYHHeNbHbIN
adpdekT. JInHenHbIM
rapMOHUYECKUI
OCUMNNATOP.

1.5 MHoromepHoe, ATOM BOAOPOAA. https://edu.vsu.ru/course/view.php?id=3978
MHOroYacTU4Hoe
ypaBHeHune
WWpeaunHrepa

MHOrosneKkTpoHHble
aToOMbl. YpaBHeHue
LWpeanHrepa gna
CUCTEMbI MHOTUX
YyacTuu,.
CvummeTpUuYHbIe 1
AHTUCMMMETPUYHbIE
COCTOAHMUA.
MoneKynbl. Agpa.

FI/I'I HavmeHoBaHMe Peanusaumua pasgena AUCUMNINHBI C NOMOLLbLO
Cop,ep»(aHme pasaena OHﬂaVIH-Kpra, 3YMK

pasgena
OVCLUUNANHDI

ONCLUUNANHBI



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

OnbiTbl WTepHa-
lepnaxa. CnuH
anekTpoHa. CnuH
yacTtuy,. MaTpuubl
Maynu. Anrebpa
maTtpuy, Maynu

MaTtemaTnyeckui
annapart Teopumn
cnuHa

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

nepexonos
HecrauunoHapHas

TEopPUs BO3MYLLLEHUN.
BepoaTHOCTb
nepexoga B eAVHULY
BpemeHu. 30/10T0€E
npasuio depmu.
Teopwus pacceaHuUs.
bopHoBcKkoe
npubankeHune B
pacceaHumn

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

MHGOPMALMOHHbIE Ky6uT. MpuHumnbl
peanunsaumm Kybura.
cucTembl

CnyTaHHble
COCTOSIHMUSA.
CocrtoaHua benna.
MpUHLMMbI PaboTbl
KBaHTOBbIX
KOMMbIOTEPOB.
Ob6wume NpUHLMNbI
KBAHTOBOM
Kpuntorpadum.
MoHaTme o
TenenopTaumu.
3aknoveHue

2.

MpakTnyeckume
3aHATKA

n/n Peanusauma pasgena ANCLMNANHbI C TOMOLLbIO
Copepxanne pasaena oy naiin-kypca, 3YMK

OVNCUMNAUHDI

HanmeHoBaHMe
pasgena
ANCUUNAUHDBI



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

O KBaHTOBbIX matepun. KBaHTOBbIE

MHGOPMALIMOHHbIX KOMMbIOTEPBI.
cucTemax KBaHTOBble KaHanbl

cBA3un. KBaHTOBasA
KpunTorpadus.

2.2 OCHOBHble https://edu.vsu.ru/course/view.php?id=3978
nocTynaThbl
KBaHTOBOM TeopMM

CocrtoaHue. MNoHAaTme
KBAHTOBOrO
COCTOSIHMSA.
OnepaTop. Anrebpa
onepaTopoB.
MpuHLUMN
cynepnosuumm
COCTOSIHWN.
CooTtseTtcTBMe
onepaTopos
dur3nyeckum
Be/IMYMHaAM. TeopeMmbl
06 3pMUTOBbIX
onepaTopax.
BonHoBasa ¢pyHKUMA.
YpaBHeHue
WpeaunHrepa.
CraTmuctuyeckas
MHTepnpeTaums
BOJIHOBOW PYHKUUN.
M3mepeHue B
KBaHTOBOI TeOpPUMU.
MocTtynat 06
n3mepeHun. MpuHLmMn
HeonpeaeneHHoOCTU
ana GUsnNYecknx
BE/INYMH.
MpeaenbHbIN
nepexoz ot
KBaHTOBOM MeXaHUKM
N KNaCCUYECKOoM.

n/n Peasmsaumsa pasgena AMCLMNANHDI C TOMOLLbIO
CopepxaHue pasaena oy naiin-kypca, 3YMK

OVCLUUNNUHBI

HanmeHoBaHue
pasgena
ANCUUNANHDI



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

npeAcTaBneHui AkcvomaTtuyeckasn

KBaHTOBbIX KBaHTOBasA

COCTOAHMIA MexaHuKa.
[npakoscKkue
obo3HayeHus
KBaHTOBbIX

COCTOAHUN. Bpa u KeT
— coctofaHuA. Teopua
npeacTaBaeHUN.
Teopua
npeacraBneHnin ana
onepaTopos.
OnepaTop
9BOJIOLMMU.
PasnunyHble
npeacrasaeHmA
KBAHTOBOM TEOPUM.

2.4 OaHomepHoe https://edu.vsu.ru/course/view.php?id=3978
ypaBHeHue
WpeanHrepa OpHomepHoe
OBUXKEHMe.
CBoboaHas YacTmua.
MopenbHoe
onucaHune
B3aMMOAENCTBUM

Yyactul,. TYHHeNbHbIN
adpdekT. JInHenHbIM

rapMOHUYECKUI
ocuMANATOP.
2.5 MHoromepHoe, ATOM BOAOPOAA. https://edu.vsu.ru/course/view.php?id=3978
MHOrO HacTuuHoe MHOro3neKTPOHHbIE
ypasHeHune aToMmbl. YpaBHeHue
Wpeaukrepa LWpeanHrepa gna
CUCTEMbI MHOTMX
yacTuu,
CUMMETPUYHbIE U
aHTUCMMMETPUYHbIE
COCTOAIHUA.
MoneKynbl. Agpa.
n/n HaMmeHoBaHMe Peanusaums pasgena AUCUMUMNANHBI C MTOMOLLLbIO
pazgena Copepxanue pasaena  oypaiin-kypca, SYMK

P ANCLUUNAUHDI



2.6

2.7

2.8

CnuH yactuu,
MaTemaTnyeckni
annapaT Teopum
crnuHa

KBaHTOBasa Teopusa
nepexonos

KybuT. KBaHTOBbIE
MHOOPMALMOHHbIE
cMcTeMbl

OnbiTbl WTepHa-
lepnaxa. CnuH
anekTpoHa. CnuH
yacTtuy,. MaTpuubl
Maynu. Anrebpa
maTtpuy, Maynu

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

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

HectaumoHapHasn
TEopPUs BO3MYLLLEHUN.
BepoaTHOCTb
nepexoga B eAVHULY
BpemeHu. 30/10T0€E
npasuio depmu.
Teopwus pacceaHuUs.
bopHoBcKkoe
npubankeHune B
pacceaHumn

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

KybuT. MpuHumnbI
peanunsaumm Kybura.
CnyTaHHble
COCTOSIHMUSA.
CocrtoaHua benna.
MpUHLMMbI PaboTbl
KBaHTOBbIX
KOMMbIOTEPOB.
Ob6wume NpUHLMNbI
KBAHTOBOM
Kpuntorpadum.
MoHaTme o
TenenopTaumu.
3aknoveHue

13.2. Tembl (pasgennl) AUCLUNAUHDBI U BUADI 3aHATUIA

HanmeHoBaHue

TemMbl (pasaena) 3aHATUA
4

BesepeHue.

Mukpomup.

Ayanunsm. MoHATHe
O KBAHTOBbIX
MHGOPMALLMOHHBbIX
cucTemax

J1eKUMOHHbIe

MpakTnyeckme NabopaTopHble
3aHATHUA 3aHATHA
2

CamocroaTenbHas
paboTa

4

Bcero

10



OcHOBHble
nocTynaTol
KBaHTOBOM Teopumn

Teopwua
npeacraBaeHUm
KBaHTOBbIX
COCTOAHUM

OpHomepHoe
ypaBHeHMne
WpeamHrepa

MHoromepHoe,
MHOFO YaCcTUYHOEe
ypaBHeHue
WpeaunHrepa

CnuH vyacTuu,.
MaTtemaTnyecKkui
annapaT Teopumn
CnuHa

KBaHTOBaA TeopuAa
nepexosos

Kybut. KBaHTOBbIE
MHOOPMALMOHHbIE
CMCTEMBI

30 14 0 28 72
14. MeToauueckue yKasaHua gna obyuyalowmxca No 0OCBOEHUIO AUCLUUNANHDBITTPU U3yYeHUN AUCUMUMANHDI
peKoMeHayeTcs UCNo/b30BaTb Ceaytoline cpeacTea:
- PEKOMEHAYEMYIO OCHOBHYIO M AOMNONHUTE/IbHYIO IUTepaTypy;
- METoAMYECKME YKa3aHNA 1 nocobus;
- KOHTPO/IbHbIE 334aHUA A/1A 3aKPeneHns TeopeTMYecKoro MaTepumana;
- 3/IeKTPOHHbIE BEPCUM YHEBHUKOB M METOANUYECKUX YKA3aHWNI ANS BbINONHEHMSA NPAKTUYECKUX PaboT.

dopma opraHU3aLUM CaMOCTOATEIbHOM PaboTbl: MOATOTOBKA K ayAUTOPHbBIM 3aHATUAM; BbINOJIHEHWE AOMALIHUX
3a4,@HWIA; BbINOIHEHME KOHTPO/IbHbIX PaboT.

OcBOEHME ANCUMNANHBI CKIaAbIBAETCA U3 ayAUTOPHOMN paboTbl (yuebHOM AeATeNbHOCTU, BbIMOJAHAEMOM Noa,
PYKOBOACTBOM MNpernojasaTena) U BHeayAUTOPHOMN paboTbl (yuebHOMN AeaTeNibHOCTU, peannsyemoin obydatoLmmest
CaMOCTOATESIbHO).

AyautopHana paboTa COCTOUT M3 BbIMOAHEHUA MPAKTUYECKUX U NabopaToOpHbIX 3a4aHuii B 06bEME, MpesyCMOTPEHHOM
y4ebHbIM MN1aHOM.



CamocTonaTenbHas paboTta npeanonaraet yraybaéHHoe n3yyeHune oTaebHbIX Pa3aenos AUCLUNANHBI C
MCNONb30BaHNEM NNTEPATYPbI, PEKOMEHA0BAHHOM NpenoaBaTesiem, a TakKe KOHCNEKTOB MPaKTUYeCKUX
(nabopaTopHbIx) 3aHATUI. B KayecTBe NaaHa A1 CaMOCTOATeIbHOM PaboTbl MOXKeT BbITb MCMONb30BaH pa3gen 13.1
HacTosLLel paboyeit Nporpammsbl, B KOTOPOM 3adpUKCUPOBaHbI Pa3ae bl AUCLMNINHBI U UX COAepsKaHue. B pasaene
13.2 paboueit nporpammbl onNpeaenseTca KoJM4YecTBo YacoB, OTBOAMMOE Ha CAaMOCTOATE/IbHYIO paboTy Mo KarKaomy
pasgeny oUCUMnanHbI. Bosibllee KONMYECTBO YaCoOB Ha CAMOCTOATE/IbHYIO PaboTy oTBOAMTCA Ha Hanbosiee TpyaHble
pasaenbl AUCUUNINHBIL. N8 CaMOCTOATENIbHOTO M3YUYeHUs OTAE/bHbIX Pa3AenoB AUCLUMNIMHBI UCNOJIb3YETCA NepeyeHb
NUTepaTypbl U APYTUX PECYPCOB, NePeUYNCeHHbIX B MyHKTax 15 1 16 HacToALlel paboyeli nporpammsi.

YcnewHoCcTb 0CBOEHUA AMUCLUMNAMHbBI ONpeaensieTca CUCTEMATUYHOCTBIO U TYBUHOM ayANTOPHOW M BHeayAUTOPHOWN
paboTbl obyyatoLerocs.

Mpwn MCNoONb30BaHUN ANCTAHLUMOHHbIX 06pa3oBaTeNbHbIX TEXHONOTUI U 3/IEKTPOHHOTO 06y4YeHUA BbIMOIHATL BCe
YyKasaHus npenogasaTesniei, BOBpeMs NoAKAo4aTbes K online 3aHATUAM, OTBETCTBEHHO NOAXOAMUTb K 3aA4aHUAM A1A
camocToATeNbHOMN paboThbl

15. MepeyeHb OCHOBHOI U AONOAHUTENBHOWN NNTEPATYPbI, PECYPCOB UHTEPHET, HEOBXOAUMbBIXANA OCBOEHUA

AUCLUNIUHDI

No McTouHmMK

n/n

1
Casenves, U. B. OcHosbl meopemuyeckol pusuku. T. 2: KeaHmoeaa MmexaHuKa : yuebHuk. T. 2 / Casenbes
. B. — 5-e u3d., cmep. — 2018 .— 432 c. — <URL:https://e.lanbook.com/book/104957>.

2 Casenves, U. B. Kypc ¢pusuku. T. 3 : KeaHmosas onmuka. AmomHas ¢usuka. Pusuka meepdo2o meda.
DU3UKa AMOMHO020 A0Pa U 31eMeHmMapHelx Yyacmuy, : 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 UH(OPMAUUOHHbIE cucmembl : ydebHoe nocobue / C. A.
3anpsaezaes. — BopoHexc : Usdamenosckuli 0om Bry, 2015 .— 218 c.

6) nononHUTeNbHAA AnTepaTypa:

No NcTouHmMK

n/n

Ebpemos, H0. C. KBaHTOBaa mexaHuKa : yyebHoe nocobue / 0. C. Ebpemos .— Mocksa, bepanH : AupeKt-
Megaua, 2015.— 457 c. —<URL:http://biblioclub.ru/index.php?page=book&id=273446> .

No NcTouHmK

NaHpay, /1. . TeopeTryecKkas ¢u1smKa : yueb. nocobue ana ctyaeHToB GU3MUYECKUX CreumnabHOCTEN
yHuBepcutetos : 8 10 7. / /1. A. NaHaay, E. M. Nludwmy; nog pea. /1.MN. NMutaesckoro. - M. : Hayka, 2002. - T.
3: KBaHTOBaA mexaHuKa. Hepenatmsucrckaa teopuma. — 803 c.

MynTaHoBCKMiA, B. B. KBaHTOBaA mexaHuKa : yueb. nocobue a1 CTyAEHTOB Nes. U TEXH. By30B,
0byyatoLmMxca no HanpasAeHUAM NOATOTOBKM U CNEeLManbHOCTAM B 06/1. GUSMKMN U eCTeCTBEHHOHAYYHOro
obpasosaHua / B. B. MynTtaHosckuit, A. C. Bacunesckuii . — 2-e usa,, nepepab. — M. : lpoda, 2007 . — 399
c.

B) MHGOPMALMOHHbIE 3/1EKTPOHHO-06Pa30BaTE/NbHbIE PECYPCbI:



Ne n/n NCTOYHMK

1 www.lib.vsu.ru — 3HB BI'Y

2 www.lib.vsu.ru —3HB BI'Y

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

4 3BC «/laHb» https://e.lanbook.com/

5 «YHuBepcutetckaa 6ubnunoteka online» https://biblioclub.ru/
6 «KoHcynbTaHT ctygeHTa» http://www.studmedlib.ru/

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

16. NepeuyeHb yuebHO-meTOAUUYECKOrO 06ecneyeHUs ANA CaMOCTOATEIbHOM PaboTbl

No MCTOYHUK

n/n

Casenbes, UN. B. OcHogbl meopemuyeckoli pusuku. T. 2: KeaHmoeas mexaHuka : yyebHuk. T. 2 / Cagenves
. B. — 5-e u3d., cmep. — 2018 .— 432 c. — <URL:https://e.lanbook.com/book/104957>.

2 Casenves, UN. B. Kypc ¢puzuku. T. 3 : KBaHmosas onmuka. AmomHaa ¢usuka. Pusuka meepdoz2o mend.
DuU3UKa amoMHO20 A0pa U 3AeMeHmapHsbix yacmuy : yyebHoe nocobue. T. 3 / Casenves U. B. — 7-e u3d.,
cmep. — 2019 .— 308 c. — <URL:https://e.lanbook.com/book/117716>.

3

3anpszaes, C. A. BeedeHue 8 KBAHMOBbIE UH(OPMAULUOHHbIE cucmembl : ydebHoe nocobue / C. A.
3anpszaes. — BopoHext : Usdamenwsckuli dom Bry, 2015 .— 218 c.

17. O6pa3oBaTenbHble TEXHONOIUU, UCMOJIb3yeMble NPU peannsauum yuebHoi AUCLUUNINHDI,BKIOYas
AUCTaHUMOHHbIe 06pa3oBaTtenbHble TexHonorum (,0T), anekTpoHHoe obyueHue (30), cmewaHHoe obyueHue):

Mpu NnpoBeAeHUN 3aHATUI B AUCTAHLMOHHOM peXMUME 0BYYEHUS NCNONb3YIOTCA TEXHUYECKUE U MHOOPMALLMOHHbIE
pecypcbl ObpasoBaTeNbHOro NopTana "dNeKTPOHHbIN yHUBEepcuTeT BIY

(https://edu.vsu.ru), 6basupytoleroca Ha cUcTeme AMCTaHUMOHHOro obydeHus Moodle, pa3BepHyTOl B yHUBEpCUTETE,
a TaKXKe Apyrue JoCTynHble pecypcbl ceTn MHTepHeT.

18. MaTtepuanbHO-TeXxHU4YecKoe obecneyeHme AUCLUNAUHDI:

JIeKUMOHHaA ayaAnTopuaA, OCHALWEHHaA MyNbTUMEANMHBIM NPOEKTOPOM; CreLMann3npoBaHHan mebenb: A0CKa
MenoBas UAU MmapKepHas 1 WT., CTobl, CTyNbA B Heobxoanmom konmyectse. OC Windows v.7, 8, 10, Habop ytmaut
(apxunBatopbl, daitn-meHeaskepsl), LibreOffice v.5-7, Foxit PDF Reader.

19. OueHouHble CPeacTBa ANA NPOBeAeHUA TeKyLel U MPOMEXKYTOUHOWN aTTecTauui
MopAAOoK OLEHKN OCBOEHMA 0ByYatoLLMMKUCA y4eBHOro maTepuana onpeaenseTcs Coaep:KaHMem caeayroLmx

pasaenos ANCUMUNAUHDIL

Ne Pasgenbl gucumnanHbl (moaynm) Koa Kog
n/n KomneTeHuum MHAMKaTOpA

OueHouYHble
cpeacTea ans
TeKylLuen
aTTectaumm



OlMK-4 OlMK-4.5 McbMEHHbIN
onpoc

1 Pasgenbl 1-8. BeegeHune. Mukpomup. yanusm.
MoHATME O KBAHTOBbLIX MHPOPMALMOHHbIX
cuctemax. OCHOBHble NOCTyNaTbl KBAHTOBOW
Teopuun Teopua NpeaCcTaBAEHNN KBAHTOBbIX
COCTOAHUN.

OpHomepHoe ypaBHeHue LLpeaguHrepa
MHoromepHoe, MHOTO YaCTUYHOE YpaBHeHMEe
WpeanHrepa. CnnH YacTmuy,. Matematmyeckmi
annapat Teopun cnmHa KeBaHToBasa Teopusa
nepexonos. Kyout.

KBaHTOBble MHGOPMALMOHHbIE CUCTEMBI

OlMK-4 OlMK-4.6 MucbMeHHbIN
onpoc

Pasgenbl 1-8. BeegeHune. Mukpomup. yanusm.
MoHATME O KBAHTOBbLIX MHPOPMALMOHHbIX
cuctemax. OCHOBHbIe NOCTyNaTbl KBAHTOBOW
Teopuun Teopua NpeaCcTaBAEHNIN KBAHTOBbIX
COCTOAHUN.

OpHomepHoe ypaBHeHue LLpeauHrepa
MHoromepHoe, MHOTO YaCTUYHOE YpaBHeHME
WpeanHrepa. CnnH YacTmuy,. Matematmyeckui
annapat Teopun cnmHa KeBaHToBasa Teopusa
nepexonos. Kyout.

KBaHTOBble MHGOPMALMOHHbIE CUCTEMBI

MpomerxkyTo4Has aTTecTayma

dopma KOHTPONA - IK3ameH

OueHOYHble cpeacTBa A1 MPOMEXKYTOYHOM aTTecTaumm

Komnnekt KUM

20 Tunosble OLLEeHOYHbIE CPeACTBA U MeTOAUYECKME MaTepUuasbl, onpeaensatolme npoueaypbloLeHMBaHUA
20.1 TeKyLwMi1 KOHTPONIb YCNEBAEMOCTH

MncbMeHHbIM onpoc
20.2 [pomexKyTouHana aTrecTaumsa

MepeyeHb BONPOCOB K IK3aMeHY:

MaKpo 1 MUKpPOMUP. BoNHOBbIE CBOCTBA MaTepuu.
KBaHTOBbIE KOMMbIOTEPbI.
KBaHTOBbIE KaHa/bl CBA3W.

KeaHTOBas KpunTtorpadpus.

1.
2
3
4
5. CoctosaHue. [TOHATME KBAHTOBOrO COCTOAHMA.
6. OnepaTtop. Anrebpa onepaTopos.

7. TpyHUMN cynepnosnLmm COCTOAHNUNA.

8. CootBeTcTBME ONEpPaTopoB GU3UYECKMM BENMYUHAM.
9. Teopembl 06 3pMUTOBLIX ONEPATOPaX.

10. BonHoBasa ¢pyHKUMA.



11. VYpaBHeHue LpeguHrepa.

12. CraTncTuyeckaa MHTepnpeTaLma BONHOBOM GyHKLMU. M3mepeHMe B KBAaHTOBOWN TEOpUM.
MocTynat 06 nsmepeHuu.

13. MpuHUMN HeonpeaeneHHOCTU Ana GU3NYECKUX BENNYMH.

14. NMpepenbHbI Nepexos oT KBaHTOBOM MeXaHMKU U KTaCCUYECKOW.
15. AKcnmomaTuyeckas KBaHTOBasA MeXaHMKa.

16. [AupaKoBcKkMe 0603HAYEHUA KBAHTOBbIX COCTOAHUNA.

17. bpa v KeT — cocToaHmA. Teopus npeacTaBNeHUN.

18. Teopwua npeacTaBAeHU ANa onepaTopos.

19. Onepatop aBontoLUMN. PasnMyHble NpeacTaBAeHNA KBAaHTOBOW TEOPUN.
20. OpHomepHoe asuxkeHune. CBoboaHan YacTunLa.

21. MoaenbHoe onucaHne B3auMoaencTBMn YacTul,.

22. TyHHenbHbIN 3PPeKT. IMHENHbIV rAPMOHMUYECKUI OCLUANATOP.
23. Atom Bogopoaa. MHOrosafieKTpOHHble aTOMbI.

24. YpasHeHue LLpeauHrepa ona cMCcTeMbl MHOTMX YacTumL,.

25. CummeTpuyHbIE U AHTUCUMMETPUYHbIE COCTOAHMA.

26. Monekynbl. Agpa.

27. Onbitol LWUTepHa Mepnaxa. CnnH saneKkTpoHa.

28. CnuH vactmu. Matpuupl Maynu.

29. Anrebpa matpuu Nayam

30. HecrauMoHapHaa Teopua BO3MYLLEHUN.

31. BepoATHOCTb Nepexosa B eAMHULYY BPEMEHMU.

32. 3onotoe npasuno Gepmu.

33. Teopwua paccesaHuUa.

34. BopHOBCKOe NpubnMKeHMe B paccesHnn

35. Kyburt. MpuHuMnbl peannsauum Kybura.

36. CnytaHHble cocTtosaHuA. CocTtoaHuA benna.

37. MpuHUMNbl paboTbl KBAHTOBbLIX KOMMbIOTEPOB.

38. O6LmMe NPUHLMMNbI KBAaHTOBOM KpunTorpadpuu.

39. TloHATMe O TenenopTaumu.

Mpumep KOHTPONbHO-U3MEpPUTENBHOrO MaTepuana
YTBEPXOAIO
3aBeayrowmnii Kadbeapon LMPpoBbIX TEXHONOTUI
C.4. KypranuvH
. 2021
HanpasneHue noarotosku / cneumnanbHoctb 10.03.01 MHpopmaumoHHas 6e3onacHoCcTb

OucumnavHa 61.0.24 KBaHTOBas Teopus



dopma obyyeHns O4yHoe

Bupg KoHTponAa 3aver

Bupa atTectaumu MpomexyTovHas
KOHTpO/IbHO-M3MepUTeNbHbIN maTepuan Ne 1

1. YpaBHeHue LpeanHrepa a4aa cMCTeMbl MHOTMX YacTuUL,.

2. Teopembl 06 3pMUTOBbIX OMepaTopax.

MNpenopgasatens C.A. 3anpdAraes

[lns oueHnBaHMA pesybTaToB 06yYeHMs Ha SK3aMeHe MCMOoJb3YIOTCA CAeAytoLLMe NOoKasaTeNn:

1) 3HaHMe OCHOBHbIX NOHATU KBAaHTOBOW TEOPUN N €€ METOL0B, KOTOPbIE MCNONB3YIOTCA AN1A NOCTPOEHUA Mo,u,eneﬁ n
KOHCTPYNUPOBAHUA aNITOPUTMOB pelleHNA NPaKTUYECKNX 3a4ay;

2) 3HaHMe NOCTAaHOBKM K/JacCMYeCKMX 3aay;

3) 3HaHMe meToA0B GOPMYINPOBKM N [0KA3aTEIbCTBA MAaTEMATUYECKUXYTBEPKAEHUIA;4) yMeHne NPUMEHATb MeToApb!
KBAHTOBOW TEOPUM A8 pelleHnn 3a4a4 NnpodeccroHaibHOW AeaTebHOCTH;

5) ymeHue NnpumeHATb annapaTt KBaHTOBOW TEOPUN A/1A [0Ka3aTeIbCTBA YTBEPKAEHUI U TEOPEM;

6) BnajseHve HaBblKaMm KBannbULUMPOBaHHOIO BbiGopa 1 aganTaLmun CyLLECTBYIOLLMX METOA0B A/1A PeLleHUs
NPaKTUYECKUX 3334 PeLleHns pas/iMdHbIX 3a4ay;

7) B/1ageHME HaBblKaMM NCNO/1b30BaHNA METOL0B peleHNA KNaCcCn4YeCknx 3agay KBaHTOBOM TEOPUU OANA peweHna
Pa3nnYHbIX eCTECTBEHHOHAY4YHbIX 3a4au.

MpueeaEHHbIE HUXKe 3a4aHUA PEKOMEHAYETCA UCMNOIb30BaTh NPU NPOBEAEHMM AUATHOCTUYECKUX paboT ana
OL,eHKM OCTaTOUYHbIX 3HaHWUI N0 AUCLUNIUHE

POC_10.03.01 UHdbopmaumoHHanA 6e30nacHOCTb



top/lNo ymonyauuro ana ®OC_10.03.01 UHdhopmaumoHHasn
6e3onacHocTb/OMNK-1

top/lNo ymonyauuro ana ®OC_10.03.01 UHdhopmaumoHHasn
6e3onacHocTb/OlK-1/0OMNK-1_KBaHTOBas Teopus

top/MNo ymonyauuro gna ®OC_10.03.01 UHdhopmaumoHHasn
6e3onacHocTb/OMNK-1/0OMNK-1_KBaHToBas Teopus/OlK-1_KBaHToBas
Teopus_TeCTOBble 3afaHunsA

KommyTatopbl - 3

CooTHecuTe onepaTop (HU3NIECKOil BETMYUHBI C €ro ONpeacIeHHEM

MAT

Bann no ymon4yaHuio:

MNMepemewartsb:

lNMokasaTb KONM4YecTBO npaBUIibHbIX OTBETOB MNOCJie OKOHYaHUA:

LWiTpad 3a kaxayr HenpaBUIIbHYHO NOMNbITKY:

ol 1o n[=

ID-HOMep:

H Bonpoc OTBeT

oneparop
KoopAUHaTHI

npoekuus

2. [\( -\imath\hbar\frac {\partial} {\partial x} \) MMYNbCa

oneparop
3. \(-\frac{\hbar*2} {2m} (\frac {d*2} {dx"2}+\frac {d"2} {dy”2} +\frac {d*2} {dz"2})\) KUHETUYECKO
N aHepruu

npoekuus
4. I\( -\imath\hbar\frac{\partial}{\partial\phi} \) MOMEHTa
nuMnynbsca

KBagpaT
5. |\(\nabla*2_{\theta,\phi} \) MOMeHTa
nMmnyribCca




CooTHecuTe onepaTop GU3NIECKOI BETHUUHBI C €r0 ONpeACICHHEM MAT
Bann no ymonyanuio:| 1
Hepememaszg
MNoka3saTb KONMMYeCTBO NPaBUIbHbLIX OTBETOB MOCIIE OKOHYaHUS: 'gl'
LWTpad 3a kaxayr HenpaBUNbHY nonbITKy:| 0
ID-HOMep:
f Bonpoc OTBeT
O6LwMi O0T3bIB K BONPOCY:
[Ona no6oro NnpaBUNLHOro OTBETA: Baw OT?eT
BEPHbIN.
Baw otser
[lnsa no6oro HenpaBUNbLHOro oTBeTa: HenpasWU/ibHbI
n.
Baw otser
[dns nio6oro 4acTU4YHO NPaBUILHOrO OTBeTa: YaCTUYHO
NnpaBU/IbHbIN.
Mopcka3ska 1:
MNMokasaTb Konu4yecTBO NpaBuUNbHbIX oTBeToB (Moacka3ka 1): Het
Yaanutb HekoppeKkTHble oTBeThl (Moackaska 1): Het
Tern:
Bbi OormkHbI ykazamb no MeHbuwel mepe d8a eornpoca u mpu omeema. Bbi MOXeme 8K/IHo4ume
oornonHuUmernbHble HerpasusibHblie omeemal, co3dag omeem Ha rycmou eonpoc. 3anucu, 2de u
gorpoc u omeem rnycmale, 6ydym uasHopuposamscs
Onepartop NaMuUnbTOHAa
CooTHecuTe BuA onepaTopa ['aMmiIbTOHA ¢ COOTBETCTBYIONIEH KBAHTOBOW CHCTEMON MAT
Bann no ymonuanuio:| 1
Nepemewats:| [a
Moka3aTb KONM4YeCTBO NPaBUILHbLIX OTBETOB nocrie okoH4YaHusA:|[a
LWTpacp 3a kaxayro HenpaBunbHyto nonbITKy:| 0
ID-HOMep:
# Bonpoc OTtBeT
I. \( -\frac{\hbar"2} {2m}\frac{d"2} {dx"2} \), \(x\in R\) cBobOoaHas YyacTmua

YyacTtumua B AMe C
2. \( -\frac {\hbar"2} {2m}\frac {d"2} {dx"2} \), ecru \(0<x<a\); u 0, eciu \(x<0,x>a\) [ OECKOHEYHO BbICOKMMM

CTEeHKaMun

3. \( -\frac {\hbar"2} {2m}\nabla”2 + \frac{e"2} {r} \) aToMm Bogopoaa
NVHENHbIN

4. \( -\frac {\hbar"2} {2m}\frac {d"2} {dx"2}+\frac {m\omega"2x"2} {2} \) rapMOHUYECKUI

ocuunNnNsATop




CooTHecuTe Bu oneparopa ['aMUIbTOHA C COOTBETCTBYIOIIEH KBAHTOBOW CUCTEMOM MAT

Bann no ymonuaHuio:| 1

Nepemewats:| [a

Moka3saTb KONIMYEeCTBO NMpPaBUSibHbIX OTBETOB NOCIIE OKOHYaHUSA: ,D,a

LWTpac 3a kaxayo HenpasunbHyO nonbITKy:| 0

ID-HOMep:

# Bonpoc OTtBeT

O6LmMI OT3bIB K BONpPOCY:

[lns no6oro npaBUNbLHOro oTBeTa: Baw oTBET BEPHbIN.

Baw oTtseTt

[nsa nio6oro HenpaBUNLHOro OoTBeTA: .
HenpaBW/bHbIN.

Balw oTBeT YacTU4HO

[ns no6oro 4YacTM4YHO NPaBUIILHOIO OTBeTA: N
NpPaBUAbHbIN.

Mopckaska 1:

MokasaTb konuMuyecTBO NpaBunbHbIX oTBeTOoB (Moackaska 1): Het
YaanuTb HeKoppekTHble oTBeThl (Moackaska 1): HeTt
Teru:

Bbi QormkHbI ykaszamb o MeHbwel Mepe d8a gorpoca U mpu omeema. Bbi Moxeme 8Ko4uma
dononHumesbHble HernpasusibHble omeemsl, co30ag omeem Ha rycmou eonpoc. 3anucu, 20e u
gorpoc u omeem nycmele, 6ydym usHopuposambCs




ATtom Boaopoaa

OJIEKTPOH B aTOME BOJIOPO/Ia HAXOJUTCS B COCTOSHUHM C OIpeAeTIEHHON sHeprueil. B 3ToM cocToSHUM Tak ke

CKOPOCTH

ONPEIEIIEHHBIM SBJISIETCS] 3HAYCHHUE. .. MA
Bann no ymonuaHnuio:| 1
Cny4anHbIi nopsagok oteetos| [1a
HymepoBaTb BapuaHTbl otBeToB?| 0
MNokasaTb KONMU4YECTBO NpPaBUIbLHbLIX OTBETOB fnocre oKkoH4YaHus:|[da
LWtpad 3a kaxayo HenpaBunbHyO nonbITky:| 0
ID-HOomep:
# OTBeTbI OT3bIB OueHka
A. MOMEHTA HMITYJIbCa 0
B. KBajlpaTa MOMEHTa UMITYJIbCa 33.3
C. HMITYJIBCa 0
D. KOOPIUHATHI 0
E. npoeKInu MoMeHTa nmiryibea \( Lz \) 33.3
F. [IPOCKIMH CIIMHA 33.3
G. 0

OO6LWMI OT3bIB K BONPOCY:

Onsa no6oro npaBuNbLHOro oTBeTa:

Ball oTBeT BEPHbIA.

[Ons nro6oro HenpaBuUbHOro oTeBeTa:

Balu oTBET HEeNpaBW/IbHbIN.

Ona nobéoro 4acTu4YHoO npaBuinbHOro
oTBeTa.

Bal OTBET YaCTUYHO NPABUbHbIN.

Mopckaska 1:

MokazaTb KONU4YEeCTBO NPaBUNbHbIX
otBeTOB (Moagcka3ska 1):

HeT

Ypanutb HEKOPPEeKTHbIe OTBETbI
(Moackaska 1):

HeT

Teru:

lNo3sonsem 6b/6upamb OOUH UIlU HECKOJIbKO ripasursibHbIX omeemoes u3 3ad0aHHO20 criuckKa.
(MC/MA)




Atom Bopopoaa - 4

quciia

DHEepreTUYeCKU CIIeKTP CBA3aHHBIX COCTOSTHHUN AJIEKTPOHA B aTOME BOJIOpOIa MA
Bann no ymonuaHnuio:| 1
Cny4anHbIi nopsagok oteetos| [1a
HymepoBaTb BapuaHTbl oTBeToB?| 0
MNokasaTb KONMU4YECTBO NpPaBUIbLHbLIX OTBETOB fnocre oKkoH4YaHus:|[da
LWtpad 3a kaxayo HenpaBunbHyO nonbITky:| 0
ID-HOMep:

# OTBeTbI OT3bIB OueHka
A. BEIPOKICH 25
B. HEBBIPOXK/ICH 0
C. IMCKPETHBIH 25
D. HerpepbIBHBIN 0
E. DKBUIMCTAHTHBIN 0
F. HaXO}II/ITSH B O6J'IaCTI/I OTpHUIATCIBHBIX 25

BHAYCHUU

G HaXO,Z[I/ITSH B 00JIACTH ITOJIOKUTEIBHBIX 0

3HaYCHUI

H. CI'yIAaeTCs ¢ POCTOM TJIABHOT'O KBAHTOBOTO 25

O6LMI OT3bIB K BONpPOCY:

Ons nro6oro npaBunbHOro oreeTa:

Balu oTBET BEpHbIA.

Ansa no6oro HenpaBUNLHOro oTBeTa:

Baw oTBeT HenpaBUbHbIN.

[5ns Nto60oro 4YacTUYHO NPaBUIIbHOrO
oTBeTa:

Bal oTBET YaCTUYHO NPaBU/IbHBIN.

Mopackaska 1:

MNoka3saTb KONMYeCcTBO NPaBUNbHbIX
oTtBeTOB ([Moackaska 1):

HeT

YpanuTb HEKOPpPeKTHble OTBETbI
(Noackaska 1):

HeT

Teru:

lNossonsiem ebibupampb 0OUH UMU HECKOMBLKO MpasusibHbIX 0meemos U3 3a0aHHo20 CrUCKa.
(MC/MA)




BonHoBas ¢pyHKuus - 2

CBoiicTBa BOJHOBOM (DyHKIIHH MA
Bann no ymonuaHnuio:| 1
Cny4anHbIi nopsagok oteetos| [1a
HymepoBaTb BapuaHTbl oTBeToB?| 0
MNokasaTb KONMU4YECTBO NpPaBUIbLHbLIX OTBETOB fnocre oKkoH4YaHus:|[da
LWtpad 3a kaxayo HenpaBunbHyO nonbITky:| 0
ID-HOomep:
# OTBeTbI OT3bIB OueHka
A. OJHO3HAYHOCTD 33.3
B. KOHEYHOCTh 33.3
C. MHOT'03HAYHOCTh 0
D. YPMHTOBOCTH 0
E. COTIPSKEHHOCTD 0
F. HENpepbIBHOCTh 33.3

06K OT3bIB K BONpPOCY:

Ons nro6oro npaBunbHOro oreeTa:

Ball oTBET BEPHDbIA.

[lnsa nio6oro HenpaBUILHOro oTBeTA:

Balu oTBET HENPaBU/bHbINA.

[ns no60oro 4YacTUYHO NPaBUSILHOrO
oTBeTa:

Balw oTBeT YacTnyHo npanmbeuZ.

Mopckaska 1:

MokasaTb KONUYecTBO NpPaBUNbHbIX
otBeToB (Moackaska 1):

HeT

YpanuTb HEKOPpPEeKTHble OTBETbI
(Mopckaska 1):

HeT

Teru:

(MC/MA)

lNossonsiem ebibupampb 0OUH UMU HECKOMBLKO MpasusibHbIX 0meemos U3 3a0aHHo20 CrUCKa.




BonHoBoe uucno

00paTHON MacCH

BoHOBOE uncno k B BEIpaXEHUH IS SHEPTUH CBOOOIHOM YacTHITBI IMEET Pa3MEPHOCTh MC
Bann no ymonuaHnuio:| 1
Cny4anHbIi nopsagok oteetos| [1a
HymepoBaTb BapuaHTbl oTBeToB?| 0
Ltpad 3a kaxaylo HenpaBuUnbHYO nonbITky:| 0
ID-HOMep:

# OTBeTbI OT3bIB OueHka
A. BpPEMEHU 0
B. OVHbBI 0
C. MacChl 0
D. 00paTHOM JUTHHBI 100
E. 00paTHOTO BpEMEHH 0
F. 0

OO6LWMI OT3bIB K BONPOCY:

Onsa no6oro npaBUNbLHOro oTBeTa:

Ball oTBeT BEPHbIA.

Ons nro6oro HenpaBuUIbHOro oTeBeTa:

Balu oTBET HenpaBW/IbHbIN.

Mopackaska 1:

MNoka3aTb KONMYECTBO NPaBUNbHbLIX
oTtBeTOoB ([Moackaska 1):

Het

YOanuTb HeKOppeKTHble OTBEThI
(Moackaska 1):

HeT

Teru:

(MC/MA)

lNossonsiem ebibupamb 0OUH UMU HECKOMBLKO MpasusibHbIX 0meemos U3 3a0aHHo20 CriUCKa.




Dencreue-2

[ecTBme S KBAHTOBOWM CUCTEMbI ... MC

Bann no ymonuaHuio:| 1

CnyuvaiHbIv nopsagok oteetos| [1a

HymepoBaTb BapuaHTbl otBeToB?| 0

LTpad 3a kaxayro HenpaBunbHyO nonbITky:| 33.3

ID-HOomep:
# OT1BeTbI OT3bIB OueHKa
A. MHOTO OOJIbIIIE TOCTOSTHHOM [Tnanka A 0
B. MHOI'0 MEHBIIIE MOCTOSIHHOM [Tnanka A 0
C. nopsAKa NOCToAHHOM MnaHKa h 100

O6LKI OT3bIB K BONpPOCY:

Ons no6oro npaBuNbLHOro oTeeTa: Balu oTBET BEpPHbIA.

[lna no6oro HenpaBUNbLHOro oTBeTa: |Ball OTBET HEMPABU/bHbIN.

Mopackaska 1:

lNMoka3aTb KONM4YecTBO npaBUIbHbLIX

otBeToB ([Moackaska 1): Her

YAanuTb HeKOppeKTHbIe OTBEThI

(Moackaska 1): Her

Teru:

lNo3sonsem eb/6upamb OOUH UIlU HECKOJIbKO ripasursibHbIX omeemoes u3 3adaHHO20 criuckKa.
(MC/MA)




Dencreue-2

YKaxXuTe eIUHUIY U3MEPEHUS BEIMIUHBI JCHCTBUS S MC
Bann no ymonuaHnuio:| 1

Cny4anHbIi nopsagok oteetos| [1a
HymepoBaTb BapuaHTbl otBeToB?| 0

Litpach 3a kaxayro HenpaBunbHYO nonbITky:| 33.3
ID-HOomep:
# OTBeTbI OT3bIB OueHka

A. Ik 0
B. Tx/c 0

C. JIx-c 100
D. Bt 0

O6LWwmMi OT3bIB K BONpPOCY:

[ns no6oro npaBunbLHOro oTeeTa:

Bal oTBET BEPHbIN.

Ons nro6oro HenpaBuUibHOro oTeeTa:

Baw oTBeT HeMpaBUAbHbIN.

Mopckaska 1:

MNoka3saTb KONMYeCcTBO NPaBUNbHbIX
oTtBeTOB ([Moacka3ska 1):

HeT

YaanuTb HeKOppeKTHble OTBETbI
(Noackaska 1):

HeT

Teru:

lNossonsiem ebibupamb 0OUH UMU HECKOMBLKO MpasusibHbIX 0meemos U3 3a0aHHo20 CrUCKa.
(MC/MA)




U3mepeHue

[IpoBeneno N u3mMepeHuil HEKOTOpOro napamerpa cuctemsl F. Bo3MOXXHBI crienyromue pe3yinbTaThl: MC
Bann no ymonuaHnuio:| 1

Cny4anHbIi nopsagok oteetos| [1a
HymepoBaTb BapuaHTbl oTBeToB?| 0
Ltpad 3a kaxaylo HenpaBuUnbHYO nonbITky:| 0

ID-HOMep:
# OTBeTbI OT3bIB OueHka
A Bce N 3HaueHuit oJuHaKoBHI (B peenax 0
TOITYCTHMBIX TIOTPELTHOCTEH )

Bce N 3HaueHuil CylecTBEHHO pa3InyHbI 0

O0a repeunciIieHHBIX BapuaHTa BEPHbIE 100

OG6LMI OT3bIB K BONpPOCY:

[lnsa nio6oro npaBUNLHOro oTBeTa:

Balu OTBET BEPHbIN.

[ns no6oro HenNpaBUNbLHOro oTBeTa:

Baw oTteeTt HerlpaBVIfIbeIVI.

Mopckaska 1:

MNoka3aTb KONMYECTBO NPaBUNbHbLIX
oTtBeTOoB ([Moackaska 1):

HeT

Ypanutb HEKOPPEKTHbIe OTBETbI
(Moackaska 1):

Het

Teru:

lNossonsiem ebibupamb 0OUH UMU HECKOMLKO MpasusibHbIX 0meemos U3 3adaHHo20 CriUCKa.

(MC/MA)




KommyTtaTop-1

KomMmyTaTop orepaTropoB COBMECTHO H3MEPUMBIX BEITHYHH MC
Bann no ymonuaHnuio:| 1
Cny4anHbIi nopsagok oteetos| [1a
HymepoBaTb BapuaHTbl otBeToB?| 0
Ltpad 3a kaxaylo HenpaBuUnbHYO nonbITky:| 0
ID-HOMep:

# OTBeTbI OT3bIB OueHka
A. paBeH HYIIIO 100
B. HEepaBeH HYJIIO 0
C. HEBLIYMCIIMM 0
D. MHHIMBII 0

O6LWwmMi OT3bIB K BONpPOCY:

[ns no6oro npaBunbLHOro oTeeTa:

Bal oTBET BEPHbIN.

Ons nro6oro HenpaBuUibHOro oTeeTa:

Baw oTBeT HeMpaBUAbHbIN.

Mopckaska 1:

MNoka3saTb KONMYeCcTBO NPaBUNbHbIX
oTtBeTOB ([Moacka3ska 1):

HeT

YaanuTb HeKOppeKTHble OTBETbI
(Noackaska 1):

HeT

Teru:

lNossonsiem ebibupamb 0OUH UMU HECKOMBLKO MpasusibHbIX 0meemos U3 3a0aHHo20 CrUCKa.
(MC/MA)




OnepaTtop - 2

TUCKpeTHBII Habop 3HaYeHUI

COOCTBEHHBIC 3HAUEHUS OIIEPaTOPOB (QU3MUECKUX BEIMYMH B KBAHTOBOW TEOPHUU MA
Bann no ymonuanuio:| 1
Cny4anHbIi nopsagok oteetos| [1a
HymepoBaTb BapuaHTbl oTBeToB?| 0
MokasaTb KONMMYECTBO NPaBUSILHLIX OTBETOB Nocrie okoH4YaHus:| [da
LWtpad 3a kaxaylo HenpaBuUnbHYO nonbITky:| 0
ID-HOMep:
# OTBeThbI OT3bIB OueHka
A. KOMILIEKCHBIE 0
B. eliCTBUTENILHBIE 33.3
C. COCTaBJIAIOT OTPAHUYCHHBIN HAOOP 0
D. COCTaBIIIOT HEOTPAaHUYCHHBIA Habop 0
E MOTYT COCTABJIATh KaK OTPaHWYICHHBIH, TaK U 33.3
HEOTpaHIMYEHHBII HAOOP
F. COCTaBJIAIOT AUCKPETHBIA HAOOp 3HAUCHUH 0
G. COCTaBIISIFOT HEMPEPHIBHBIM HA0OP 3HAUCHU I 0
H. MOT'YT COCTABJIATH KAK HENPEPBIBHBIN, TaK U 333

O6LWMI OT3bIB K BONpPOCY:

Ons nro6oro npaBunbHOro oreeTa:

Balu oTBET BEpHbIA.

Ansa no6oro HenpaBUNLHOro oTBeTa:

Baw oTBeT HenpaBUbHbIN.

[5ns Nto60oro 4YacTUYHO NPaBUIIbHOrO
oTBeTa:

Bal oTBET YaCTUYHO NPaBU/IbHBIN.

Mopackaska 1:

MNoka3saTb KONMYeCcTBO NPaBUNbHbIX
oTtBeTOB ([Moackaska 1):

HeT

YpanuTb HEKOPpPeKTHble OTBETbI
(Noackaska 1):

HeT

Teru:

(MC/MA)

lNossonsiem ebibupamb 0OUH UMU HECKOMBLKO MpasusibHbIX 0meemos U3 3a0aHHo20 CrUCKa.




Onepatop KoopAaUHaTbI - 2

Pe3ynbraToM AEHCTBHA onepaTopa KOOPAWHATHI X Ha (YYHKIIHIO Si7t X SBISIETCH ... MC
Bann no ymonuaHnuio:| 1

Cny4anHbIi nopsagok oteetos| [1a
HymepoBaTb BapuaHTbl otBeToB?| 0
Ltpad 3a kaxaylo HenpaBuUnbHYO nonbITky:| 0

ID-HOMep:
# OTBeTbI OT3bIB OueHka

A. besinx 100
B. xcosx 0
C. sinx 0
D. cosx 0

O6LWwmMi OT3bIB K BONpPOCY:

[ns no6oro npaBunbLHOro oTeeTa:

Bal oTBET BEPHbIN.

Ons nro6oro HenpaBuUibHOro oTeeTa:

Baw oTBeT HeMpaBUAbHbIN.

Mopckaska 1:

MNoka3saTb KONMYeCcTBO NPaBUNbHbIX
oTtBeTOB ([Moacka3ska 1):

HeT

YaanuTb HeKOppeKTHble OTBETbI
(Noackaska 1):

HeT

Teru:

lNossonsiem ebibupamb 0OUH UMU HECKOMBLKO MpasusibHbIX 0meemos U3 3a0aHHo20 CrUCKa.
(MC/MA)




OnepaTop MOMeHTa umnyrnbca

HCﬁCTBHTGJ’IBHLIe qucia

CobcTBeHHble 3HayeHuaA onepatopa \( \hat{L} z\) MA
Bann no ymonuatuio:| 1
CnyuvaiHbIv nopsagok oteetos| [1a
HymepoBaTb BapuaHTbl otBeToB?| 0
MokasaTb KONMMYECTBO NPaBUIILHLIX OTBETOB Nocrie okoH4YaHus:| [da
Ltpad 3a kaxayro HenpaBunbHyO nonbITky:| 0
ID-HOMep:

# OTBeTbI OT3bIB OueHka
A. COCTaBJIAIOT IUCKPETHBII Habop 50
B. COCTaBJISIIOT HENPEPBIBHBIN HAOOP 0
C. [eITbIC YHCITA 0
D. KOMILJIEKCHBIE YUCIIA 0
E. 50

OO6LWMI OT3bIB K BONpPOCY:

[nsa no6oro npaBuNLHOro oTBeTa:

Balu oTBET BEpPHbINA.

Onsa no6oro HenpaBuUiIbHOro oTeeTa:

Baw oTBeT HenpaBW/IbHbIN.

ons nboro 4YacTUYHO npaBuinbHOro
oTBeTa.

Baw oTBeT YacTU4YHO ﬂpaBMﬂbelﬁ.

Moackaska 1:

MNoka3aTb KONM4YECTBO NPaBUNbHbLIX
oTtBeTOoB ([Moackaska 1):

HeT

Yaanutb HeKOppPeKTHble OTBeTbI
(Noackaska 1):

HeT

Teru:

lNossonssiem ebibupamb 0OUH UMU HECKOMLKO MpasusibHbIX omeemos U3 3adaHHo20 CriUCKa.
(MC/MA)




OnepaTop-1

CBoiicTBa orepaTopoB (HU3NIECKUX BETHUNH MA
Bann no ymonuaHnuio:| 1
Cny4anHbIi nopsagok oteetos| [1a
HymepoBaTb BapuaHTbl oTBeToB?| 0
MNokasaTb KONMU4YECTBO NpPaBUIbLHbLIX OTBETOB fnocre oKkoH4YaHus:|[da
LWtpad 3a kaxayo HenpaBunbHyO nonbITky:| 0
ID-HOMep:
# OTBeTbI OT3bIB OueHka
A. JIMHEHHOCTH 50
B. HETMHEHHOCTD 0
C. KOHEYHOCTh 0
D. YPMHTOBOCTH 50
E. KOHEYHOCTh 0

O6LWwKM OT3bIB K BONpPOCY:

Onsa no6oro npaBUNbHOro oTBeTa:

Ball oTBET BEPHbIA.

Ons nro6oro HenpaBuUIbHOro oTeeTa:

Balw oTBET HENPaBU/bHbIA.

Onsa no6oro 4YacTMYHO NPaBUITbLHOIO
oTBeTa:

Bal oTBET YaCTUYHO NPaBU/IbHBIN.

Moackaska 1:

MokazaTb KONU4YEeCTBO NPaBUNbHbIX
oTtBeTOB (Moagckaska 1):

HeT

Ypanutb HEKOPPEeKTHbIe OTBEeTbI
(Moackaska 1):

Het

Teru:

lNo3sonsem 6b16Upamb OOUH UIU HECKOJIbKO ripasursibHbIX omeemaoes u3 3adaHHO20 criucka.
(MC/MA)




CobcTBeHHbIe 3HaYeHus

KBaHTOBasI cCCTEMa HaXOJIUTCSl B COCTOSTHHH, ONMChIBaeMOM BostHOBO# (yHKiuei \( C\cos\phi \). T1pu MC
M3MEepeHUH poeKIuK MoMeHTa umirysbca \(L_z\) 3HaueHne 0 MOKeT OBITh MOYYEHO C BEPOSITHOCTBIO. ..
Bann no ymonuanuio:| 1
Cny4anHbIi nopsagok oteetos| [1a
HymepoBaTb BapuaHTbl oTBeToB?| 0
Ltpad 3a kaxaylo HenpaBuUnbHYO nonbITky:| 0
ID-HOMep:
# OTBeTbI OT3bIB OueHka
A. 0 100
B. 0,5 0
C. 0,25 0
D. 0,125 0
O6LWwmMi OT3bIB K BONpPOCY:
[lna no6oro npaBUNbLHOro oTeeTa: Bal oTBET BEPHbIN.
[AnAa no6oro HenpaBUNbLHOro oTBeTa: (Ball OTBET HEMPABU/IbHbIN.
MNoackaska 1:
Moka3aTb KONMU4YEeCTBO NpPaBUNbHbIX H
er
oTtBeTOB ([Moacka3ska 1):
YOanuTbs HeKOppeKTHble OTBEThI H
er
(Noackaska 1):
Teru:
lNossonsiem ebibupamb 0OUH UMU HECKOMBLKO MpasusibHbIX 0meemos U3 3a0aHHOo20 CrUCKa.
(MC/MA)
top/lNo ymonyauuro ana ®OC_10.03.01 UHdopmaumoHHasn
6e3onacHocTb/OlNK-1/0MNK-1_KBaHToBasa Teopusa/OlNK-1_KsaHToBas
Teopus_3aaaHusa C KOPOTKUMM OTBETOM
HopmupoBka - 2
[TycTb crcTeMa HaXOANUTCS B COCTOSIHUHM, ONMChIBaeMOM BoJIHOBOM (yHkuuei \( [\Psi>=C|0>+0,5|1>+0,5|2>+0,5| NUM
3>1\). Onpenenute C.
Bann no ymonuauuo:| 1
LWTpacp 3a kaxayto HenpaBunbHyo nonbITKy:| 0
ID-HOMep:
# OTBeTbI OT3bIB OueHka
A. 0.5 100

06K OT3bIB K BONpPOCY:

Mopckaska 1:

NMokasaTb KONM4YecTBO npaBUNbHLIX

oTtBeTOoB ([Moackaska 1): Het

YAanuTb HEKOPPEeKTHbIe OTBETLI

(Moackaska 1): Her

Teru:

VimMnopmupogaHue amozo muna eonpoca He noddepxusaemcsi.




Yactuua B aime

qaCTI/ILIa HaXOJHUTCA B MMOTCHIIMAJIBHOM SIME C 0OECKOHEYHO BBICOKMMHM CTEHKAMHU B TIIEPBOM BOS6y)Kl]éHHOM

coctostHuu 1 e€ sHeprus coctarisieT \( \frac{16\pi*2\hbar*2} {m} \). Onpeaenure MUPHHY SIMBI (6 omeeme NUM
yKaszamv moavKo Yucio - B yci.ell.)
Bann no ymonuaHuio:| 1
LWTpadc 3a kaxxgyto HenpaBunbHyo nonbITKy:| 0
ID-HOMep:
# OTBeTbI OT3bIB OueHka
A. 0.35 100
O6LMi OT3bIB K BONpPOCY:
Moackaska 1:
MNoka3aTb KONMM4YECTBO NPaBUNbHbIX H
er
otBeTOB (Moackaska 1):
YaanuTb HeKOppPeKTHbIe OTBEeTbI H
eT
(Moackaska 1):
Teru:
UmnopmuposaHue amo20o muna eorpoca He noddepxusaemcs.
Atom Bogopoaa - 2
DJICKTPOH B aTOME BOJOPO/1a HAXOIUTCS B OCHOBHOM coctostHuu. [Ipoekiust \( Lz \) anekTpoHa paBHa SA
Bann no ymonuaHuio:| 1
YyBCTBUTENLHOCTL K peructpy:|HeTt
LWTpach 3a kaxayto HenpaBunbHyto nonbITKy:| 33.3
ID-HOMep:
OTBeTbI OT3bIB OueHka
HyIo 100
0 100

O6LMI OT3bIB K BONpPOCY:

Moackaska 1:

Teru:

Bam Heobxodumo yka3ampb xomsi 6bl 0OUH 803MOXHbIU omaem. [lycmbie omeemsl He
6ydym ucrionb3oe8ambcsi. CUMBOIT « *» MOXHO UCMob308amb 8 kayecmee wabrioHa,
coomeemcmeyrouiezo nobeim cumeosnam. lNepebili nodxodswuti omeem 6ydem
ucrionib3o8amabcs 01151 orpedesieHUs OUeHKU U 0m3bIea.




Matpuubl Maynu - 3

CyMmMa kBazpatoB maTpull [laynu paBHa... SA

Bann no ymonuaHnuio:| 1

YyBcTBUTENbLHOCTL K peructpy:| HeT

LWTpach 3a kKaxayto HenpaBunbHyto nonbITKy:| 33.3

ID-HOMep:

OTBeTbI OT3bIB OueHka
3 100
Tpem 100
TPém 100
Ton 100
37 100
3l 100
06K OT3bIB K BONpPOCY:
Mopckaska 1:
Teru:

Bam Heobxo0umo ykazamb xomsi 6b1 00UH 803MOXHbIU omeem. [lycmbie omeemab! He
b6ydym ucrionb3o8ambcs. CUMBOIT «*» MOXHO UCMob308amb 8 kadyecmee wabrioHa,
coomgemcmayrouwezo rrobsiM cumeosnam. lNepsbiti nodxodsuwuti omeem 6ydem
ucronib3o8amabcsi 01151 orpedesieHUs OUEeHKU U OmM3biea.

top/lNo ymonyauuro ana ®OC_10.03.01 UHdhopmaumoHHas
6e3onacHocTb/OMNK-1/OMNMK-1_KBaHToBas teopus/OlK-1_KBaHTOoBas
Teopus_3afjaHus ¢ pa3BepHyTbIM OTBETOM

Onepatop
[aliTe onpeaeneHne noHaTUO "onepamop". ES
Bann no ymonuanuio:| 1
O6bIYHbIN
®dopmaTt oTBeTa:
TEKCT

TpeboBaTb TekcT:| [da

Pasmep nons:| 15

Paspewutb BrnoxeHus:| 0

TpeGyemoe uncno snoxenui:| 0

PaspelueHHble TUNbI ¢hannos:

ID-HOMep:

LLlabnoH oTBeTa UHdopmauusa ansa oueHMBaroLWmx

Orneparop - 370 ...

O6wui oT3bIB K BONPOCY:

Tern:

Hornyckaem e omeeme 3agpy3umsb ¢halin u/unu egecmu mekcm. Omeem Oo/mKeH
6bImb ouyeHeH rpernodasamersieM 8py4YHY!o.




OcHOBHOe coCTOsiHMe

[laiiTe onpenenenne MOHITHIO "OCHOBHOE COCTOSIHUE KBAHTOBOUW CHCTEMBI"

ES

Bann no ymonyaHuto:

1

®dopmat oTBeTa:

OObIYHbIN
TeKcT

TpeboBaTb TEKCT:

[a

Pa3mep nons:

15

PaspewnTb BRnoxeHus:

0

TpebyemMoe 4nCno BNOXEHUN:

0

PaspelueHHble TUnNbI ¢hannos:

ID-HOMep:

LLlabnoH oTBeTa

UHdopmaumsa ana oueHMBaKOLWMX

O6LWwmMI OT3bLIB K BONPOCY:

Teru:

Honyckaem e omeeme 3agpy3umsb ¢halin u/unu eeecmu mekcm. Omeem O0/mKeH

6bImb OUeHeH nperiodasamersieM 8pyyYHY!O.

CobcTBeHHbIe 3HaYeHus

YKaXuTe, 4TO Ha3bIBAETCSl COOCTBEHHBIMU 3HAYEHUSIMH U COOCTBEHHBIMH (DYHKIIUSAMHU OTiepaTopa

ES

Bann no ymonyaHuto:

1

®dopmar oTBeTa:
TEKCT

OObIYHbIN

TpeboBaTb TEKCT:

[a

Pa3mep nons:

15

Pa3pewntb BRnoxeHus:

0

TpebyemMoe 4nCno BNOXEHUN:

0

PaspelueHHble TUNbI ¢hannos:

ID-HOMep:

LLlabnoH oTBeTa

UHdopmaumsa ana oueHMBaKOLWMX

O6LWwmMI OT3bLIB K BONPOCY:

Teru:

Hornyckaem e omeeme 3agpy3umsb ¢halin u/unu eeecmu mekcm. Omeem Oo/mKeH

6bImb OUeHeH nperiodasamersieM 8pyyHYyI.




CobcTBeHHbIe 3HaYeHus

JlaiiTe moHsATHE OMpeeNeHnto "cieKTp oneparopa’ ES

Bann no ymonuanuio:| 1

OObIYHbIN

®dopmat oTBeTa:
TEeKCT

TpeboBaThb TekcT:| [da

Pasmep nons:| 15

Paspewntb Bnoxenus:|0

TpeGyemoe umncno enoxenui:| 0

PaspelueHHble TUnNbI ¢hannos:

ID-HOMep:

LLabnoH oTBeTa UHdopmauusa ansa oueHMBaroLWmx

O6LWwmMI OT3bLIB K BONPOCY:

Teru:

Honyckaem e omeeme 3azpy3umsb ¢haln u/unu eeecmu mekcm. Omeem O0/mKeH
b6bimb oueHeH rpernodasamenieM 8pyyHYIO.

YpoBeHb cHOPMUPOBAHHOCTH
LLIkana oueHoK
KpuTepum oLeH1BaH1A KOMNETEHLMiA KOMMNeTeHLi

MonHoe cooTBeTCTBME OTBETA O6YUAIOLLErOCA BCEM NepeynceHHbIM Kputepuam. Obydatolniica AeMOHCTpUpyeT OTmM4HO
MoBbIWEHHbIV YPOBEHb BbICOKMI
YPOBEHb BNaAEHUA MaTePUaNoM, OPUEHTUPYETCA B NPeAMETHOI 06/1acTh, BEPHO OTBEYAET Ha BCe
[ONONHUTENbHbIE
BOMPOCbI.

OTBET Ha KOHTPO/IbHO-U3MEPUTE/IbHbI MaTEPUAN He COOTBETCTBYET OAHOMY UM ABYM U3 NEPEUNUCEHHbIX NOKa3aTeel, Ho 0By4aloLMiica AaeT NpaBu/bHble OTBETHI Ha
AONONHUTENbHbIE BOMPOCHI. ﬂOnyCKaIOTCﬂ oWwmnbKM npu ba3sosbli YpoOBeHb XOpOLLIO BOCNpousseAeHUU 4aCTn TeopeTU4ecKux NOJIOKEHMIA.

OTBeT Ha KOHTpO.ﬂbHO-MBN\EpMTEﬂbeIH mMmaTepuan He COOTBETCTBYeT Nobbim TpéM U3 NnepeyncneHHbIx nokasartenei, 06\/‘—IaIOLLIMl‘;1Cﬂ AaeT Heno/Hble
OTBETbI HA AOMNO/HUTENbHbIE BOMPOCHI. CHOPMMPOBAHHbBIE 3HAHWUA OCHOBHbIX MOHATUIM,
onpeaeneHunii u Teopem, U3y4aembix B Kypce, He BCeraa noiHoe ux NoHUMaHue ¢ 3aTpyaHeHuamuy npu Moporosbiii ypoBeHb Y40BIETBOPU-TENBHO BOCNPOU3BEAEHNM.

OTBeT Ha KOHTPO/ILHO-U3MEPUTE/IbHbIA MaTepran He COOTBETCTBYET 1K06bIM YETbIPEM U3 NepeynceHHbIX
nokasarteneit. Oby4atoLniica AEMOHCTPUPYET OTPLIBOYHbBIE 3HAHWA (IMBO UX OTCYTCTBUE) OCHOBHbIX MOHATUIA, - Heyz0BneTBOpU-TeNIbHO ONpeeNneHuit 1 Teopem, UCNONb3yeMbIX B Kypce.

OueHKa 3HaHWI, YMEHMUI1 M HAaBbIKOB, XapaKTepPU3yroLwan aTanbl GOPMUPOBAHNA KOMMETEHLMIA B PaMKax U3ydeHns
AVCLUNIMHbI OCYLLLECTB/IAETCA B XOAE TEKYLLLEN M MPOMEKYTOUHOM aTTecTaumii.

TeKylLan aTTecTauma NPOBOAMTCSA B COOTBETCTBUM C [0/1I0KEHNEM O TeKyLL el aTTecTalmmn obydatoLmxea no
nporpammam Bbicluero o6pasoBaHuA BOpOHEMKCKOro rocyAapCcTBEHHOTO yHUBEpCcUTeTa. TeKyLan atrecTaumsa
npoBoAMTCA B GOopMax: MUCbMEHHOIO OMPOCa U KOHTPOJIbHbIX PaboT. Kputepun oLeHMBaHUA NpUBEAEHbI Bblille.

MpomexKyTouyHan aTTecTauma NPOBOAUTCA B COOTBETCTBMU C MONI0KEHMEM O NPOMEXKYTOUYHOM aTTecTaumnm
obyyatowmxca No NPorpaMmam BbICLLIErO 06pa3oBaHMA, A TaKXKe B COOTBETCTBUM C MoN0KeHMEM 0 BannbHO-
PENTUHIOBOM CUCTEME KOHTPOA 3HAaHMIN Ha haKy/IbTETE KOMMbIOTEPHbIX HayK BIY.

KOHTPO/IbHO-U3MepUTEIbHbIE MaTepuasibl MPOMEXKYTOUYHOM aTTeCcTaLum BKIOYALOT B cebsa TeopeTuyecKme BOMpochl,
NMO3BOIAOLME OLEHUTb YPOBEHb MOJYYEHHbIX 3HAHWUIA.

I'Ipm OLEeHNBAHUN NCNONb3YHOTCA Ka4eCTBEHHbIE LWKa/ibl OUEHOK. KpMTepI/IM OoLueHMBaHNA NnpueBeaeHbl BblllE.
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