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PABOYAA MPOrPAMMA YYEEHOW OUCUMNINHDI

51.0.16 KBaHTOBaa TeopUa

1. Kog v HaMmeHoBaHMe HanpaBaeHUA NOArOTOBKU/cneumuanbHOCTH:
10.05.01 KomnbloTepHas 6e30nacHoCTb

2. Mpodunb nogrotoBKK/cneyuanmsaums:

PaspaboTKa 3almieHHoro nporpammHoro obecneyeHus

3. KBanudwukauma (cteneHb) BbINyCKHUKA:

Cneunanurer

4. ®opma obyuyeHus:

OuHaA

5. Kadepgpa, otBeyaowian 3a peaninsauuio AUCLUMNIUHDI:

Kadeapa umdpoBbix TEXHONOMNI

6. CoctaButenu nporpammbi:

3anpsaraes Cepreii AnekcaHgpoBuY, OKTOP GU3MKO-MaTEMATUYECKMX HayK, npodeccop
7. PekomeHgoBaHa: npotokon HMC ®KH Ne 5 ot 05.03.24

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



9.llenu n 3agaum yuebHoM AUCLUNAUHDI:

Llenbto Kypca ABnAeTCA 03HaKOMIEHWE CTYAEHTOB C OCHOBHbIMU NMOHATUAMM KBaHTOBOM TEOPUN N €€ MaTeEMATUHECKUM

annapartom.

3agaum y4yebHoW ANCUUNANHDBI: GOPMUPOBAHME YMEHMA UCMO/1b30BaTb MOHATUA M annapaT TeOPUKN A8 UcciesoBaHuUA
KBaAHTOBbIX MHOOPMALMOHHbBIX CUCTEM, a TaKKe A5 pelleHns NPOCTENLLMX 3a4a4 KBaHTOBOM Teopumn MHopMaLLMu.

10. MecTo yyebHoii gucuMnanHbI B CTpyKType OOM:

AucumnamHa oTHOCUTCA K 6a30Boi Yactu 6s10Ka b1. an NU3NT0XKEHUN KypCa UCMONb3YHOTCA CBeAeHUNA U3 TaKUX

OUCUMNAKH, Kak “Anrebpa”, "TeomeTpusa”, “MatemaTtmyeckmnin aHanms”, “MexaHuKa 1 onTuka”.

11. MnaHupyemble pe3ynbTaTbl 06yyeHUs nNo aucumnamHe/moaynio (3HaHUA, YyMEHUA, HaBbIKK), COOTHECEHHbIE C
NAaHUpyemMbiMU pe3y/ibTaTaMmn 0cBoeHUs 06pa3oBaTeibHOW NpPorpammbl (KOMNETEHLMAMMU BbiMYCKHUKOB) U

UHOUKATOPAMM UX OOCTUXKEHUA:

Kopa v Ha3BaHWe KoMmneTeHLmn

OMNK-4 CnocobeH aHanmM3npoBaTb GU3NYECKYIO
CYLLHOCTb AB/IEHWUI 1 NPOLLECCOB, JieXKaluunx B
ocHoBe GYHKUMOHMPOBaHUA
MWKPO3NEKTPOHHOMN TEXHUKU, MPUMEHATb
OCHOBHble PU3NYeCcKMe 3aKOHbI U Mogenn ana
pelweHusa 3aga4 npodeccuoHabHOM
LeATeNbHOCTH;

OMNK-4 CnocobeH aHann3npoBaTb GU3NYECKYIO
CYLLHOCTb fABNIEHMI U NPOLLECCOB, NIeXalLUX B
ocHoBe QYHKLUMOHMPOBaHMA
MWKPO3/IEKTPOHHOMN TEXHWUKW, MPUMEHATb
OCHOBHble GpM3NYECKME 3aKOHbI U MOLENN ANS
pelleHuns 3a4a4 npodeccmoHanbHOM
AeaTenbHOCTH;

OMNK-4 CnocobeH aHann3nposaTb GU3NYECKYIO
CYLLHOCTb fABNEHMI U NPOLECCOB, NIeXalLuX B
ocHoBe QYHKLMOHMPOBAHUSA
MWKPO3/IEKTPOHHOMN TEXHWUKW, MPUMEHATb
OCHOBHble pM3NYECKME 3aKOHbI U MOLENN ANS
pelleHuns 3a4a4 npodeccmoHanbHOM
AeaTenbHOCTY;

Kopg v Ha3BaHue
MHAMKATOPa KOMMNETEHLMN

OlK-4.5 3HaeT oCHOBbI
KBaHTOBOM PpU3UKMK

OlK-4.6 ymeet
MCNo/ab30BaTb
MaTemaTUyecKkme Moaenm
dU3NYECKUX ABNEHWNI U
npoLeccos

OlK-4.7 ymeeT pewatb
TMNOBbIE NPUKAALHbIE
dun3nyeckune 3agaum

3HaHUA, YMEHUSA, HaBbIKN

3HaeT TeOpPEeTUYECKME OCHOBbI
HepenaTUBUCTCKON KBAaHTOBOW
Teopuu; cnocobbl NPUMEHEHUS
YPaBHEHUI KBAaHTOBOM TEOPUMN.
NPUHLMMbI TPUMEHEHUSA
KBaHTOBOW MAE0N0TNN B
MHPOPMALIMOHHbBIX CUCTEMAX;

yMeeT UCM0Nb30BaTb
MaTeMaTu4yeckne moaenm
ABNEHUI ANs onucaHua
NPOLLeCCOB B MUKpOMUpE

pellaTb OCHOBHbIe 33434
KBaHTOBOM Teopuu, 3PpPeKTUBHO
NPUMEHATb KBAHTOBYIO TEOPUIO
NPV ONUCaHUU MOAENbHbIX
3/1EMEHTAPHbIX KBAHTOBbIX CUCTEM



OMNK-4 CnocobeH aHann3nposaTb GU3NYECKYIO

CYLLHOCTb AAB/IEHWNI 1 NPOLLECCOB, NEMKALMNX B
OCHOBE QYHKLIMOHMPOBAHUA

MMKpOQIIEKTpOHHOﬁ TEXHUKU, NPUMEHATb

OCHOBHble pM3NYECKME 3aKOHbI U MOSENN ONS

pelweHns 3a4a4 NpodeccuoHanbHOM

AeATeNnbHOCTH;

OlK-4.8 Bnageet
MeToZaMM UCCNeA0BaHMS
dU3NYECKUX ABNEHWNI U
npoueccos

12. O6bem AUCLUNAMHDBI B 3a4eTHbIX eguHULax/uac:

3/108

dopma NpomerKyTOUHOM aTTecTaLum:

SK3ameH

13. TpyaoemKocTb No BUAam yuebHoii paboTbl

Bug, yuebHol paboTbl
AyanUTOPHbIE 3aHATUA
Bug, yuebHol paboTbl

JIeKUMOHHbIe 3aHATHUA
MpaKkTnyeckme 3aHATUA

JTabopaTtopHble 3aHATUA

CamocToaTenbHas paboTa

KypcoBas pabota

MpomexKyTouyHan aTTecTaumn

Yacbl Ha KOHTPONb

Bcero

BageeTr matematuyeCkum

annapatom KBaHTOBOM Teopun

Cemectp 6 Bcero
54 54
Cemectp 6 Bcero
36 36
18 18
0
18 18
0
36 36
36 36
108 108

13.1. CopepKaHue AUCLUNIUHDI

n/n

1. lekunn

11

n/n

HanmeHoBaHue
pasaena
ANCUUNINHDI

BesegeHue.
Mukpomup.
Oyanusm. NoHaTre
O KBAHTOBbIX
MHDOPMALLMOHHBIX
cMcTemax

HanmeHoBaHue
pasgena
ANCUMNAUHDI

Peanusaums pasgena AUCUMMANHBI C MOMOLLbIO

Co,u,epmaHme pasaena OHﬂaVIH-Kpra, 3YMK

ANCUMUMANHDI

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

MaKpo 1 MUKpoMUP.
BonHoBble cBoliCcTBa
maTepun. KsaHToBble
KOMMblOTEPbI.
KBaHTOBbIE KaHa bl
cBA3n. KaHToBan
KpunTorpadwus.

Peanusaums pasgena AUCUMMANHBI C MOMOLLbIO

CopepiaHue pashena o najin-kypca, 3YMK

ANCUMUNINHbI



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

CoctoaHue. MNoHATHe
KBAHTOBOrO
COCTOAHMA.
Onepatop. Anrebpa
onepaTopos.
MpuHuMn
cynepnosmumm
COCTOAHUN.
CooTtseTcTBME
onepaTopos
dusnyeckum
BeNnYnHam. Teopembl
06 3pMUTOBBIX
onepaTopax.
BonHoBas ¢pyHKUMA.
YpaBHeHue
LpeanHrepa.
Cratuctuyeckas
WMHTepnpeTauus
BOJIHOBOM QYHKLUMN.
M3mepeHue B
KBAHTOBOM TEOPUMU.
MocTynat 06
namepeHun. MpuHumn
HeonpeaeneHHOCTH
ana pUsnyeckmx
BE/INYMH.
MpeaenbHbIl
nepexog, ot
KBAaHTOBOM MEXaHWUKM
M KNnaccuyeckom.

n/n HauMeHoBaHMe Peanusaumsa pasgena AUCLUMNINHDBI C MOMOLLLbIO
CoaeprkaHue pasgena oHnaiiH-Kypca, 3YMK
OMCUMUMINHDI

pasgena
ONCUUNAUHDI



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

AKcMomaTnyecKas
KBaHTOBaA
MeXaHMUKa.
Ounpakosckue
0603HayeHus
KBAHTOBbIX
COCTOAHWI. Bpa n KeT
— cocToaHuA. Teopua
npeacTaBiaeHUN.
Teopua
npeacrasieHnn ana
onepaTopos.
OnepaTop
3BONOUMM.
PasnunyHble
npeacraBaeHuA
KBaHTOBOM TEOPUMU.

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

WpeanHrepa OpHomepHoe

OBUMKEHMe.,
CsobopaHas yactmua.
MogaenbHoe
onucaHue
B3aMMOAENCTBUM
Yyactul,. TYHHeNbHbIN
adpdeKT. JInHenHbIn
rapMOHUYECKUI
OCUMNNATOP.

1.5 MHoromepHoe, ATom BOAOPOAA. https://edu.vsu.ru/course/view.php?id=3978
MHOroyacTu4Hoe
ypaBHeHue
WWpeaunHrepa

MHOrosaneKkTpoHHble
aToMbl. YpaBHeHue
WWpeaunHrepa ana
CUCTEMbI MHOTUX
yacTuu,.
CvummeTpUuYHbIE 1
AHTUCUMMETPUYHDbIE
COCTOAHMUA.
Monekynbl. Agpa.

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

pasgena
ANCUMNINHbI

ANCLUUNAUHBI



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

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

MaTtemaTnyeckui
annapaT Teopumn
cnuHa

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

nepexonos
HecrauunoHapHas

TEopus BO3MYLLLEHUN.
BepoaTHOCTb
nepexoga B eANHULY
BpemeHu. 30/10To€E
npasuio depmu.
Teopwusa pacceaHus.
bopHoBcKoe
npubankeHune B
pacceaHumn

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

MHGOPMaLMOHHbIE Ky6ur. MpuHumnb:
peanunsaumm KybuTa.
cucTembl

CnyTaHHble
COCTOSIHMUSA.
CocroaHua benna.
MpuHLMMbI PaboTbl
KBaHTOBbIX
KOMMbIOTEPOB.
Ob6LwWwume NpUHLMNbI
KBAHTOBOM
Kpuntorpadun.
MoHaTme o
TenenopTaumu.
3akno4veHue

2.

MpakTnyeckume
3aHATKA

n/n Peanusauma pasgena ANCLMMNAUHbI C TOMOLLbIO
Copepxanne pasaena oy naiin-kypca, IYMK

OUCUMMIUHBI

HanmeHoBaHue
pasgena
ANCUMNAUHDI



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

O KBaHTOBbIX matepun. KBaHTOBbIE

MHGOPMALMOHHbBIX KOMMbIOTEPDI.
cucTemax KBaHTOBble KaHanbl

cBA3Kn. KaHTOBaA
KpunTorpadwus.

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

CocrtoaHue. MNoHAaTme
KBaHTOBOrO
COCTOSIHMSA.
Onepatop. Anrebpa
onepaTopoB.
MpuHumn
cynepnosuumum
COCTOSIHWN.
CooTtseTtcTBMe
onepaTopos

OIZEZBI 7Y
Be/IMYMHaM. TeopeMmbl
06 3pMUTOBbIX
onepaTopax.
BonHoBasa dyHKUMA.
YpaBHeHue
WpeaunHrepa.
CTaTncTnyeckan
MHTepnpeTauns
BOJIHOBOW PYHKLMN.
M3mepeHue B
KBaHTOBOI TEOPUMU.
MocTtynat 06
n3MepeHun. MpuHumMn
HeonpeaeneHHoOCTU
Ana GUsnYeckmnx
BE/INYMH.
MpeaenbHbIN
nepexoz ot
KBaHTOBOM MeXaHWKM
M KNacCUYEeCKom.

n/n Peanmsaumsa pasgena AMCLMNANHbI C TOMOLLbIO
CopepxaHue pasaena oy naiin-kypca, 3YMK

ONCLMUMNINHbI

HanmeHoBaHue
pasgena
ANCUMNAUHDI



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

npe/cTaBneHuit AKcromaTuyecKan

KBaHTOBbIX KBaHTOBasA

COCTOAHMIA MexaHuKa.
[npakoscKkue
0b03HayeHus
KBaHTOBbIX

COCTOAHWUN. bpa u KeT
— coctofaHuA. Teopua
npeacTaBiaeHUN.
Teopua
npeacTasneHui ana
onepaTopos.
OnepaTop
3BOJIIOLMU.
PasnunyHble
npeacrasaeHun
KBAHTOBOM TEOPUMU.

2.4 OpgHomepHoe https://edu.vsu.ru/course/view.php?id=3978
ypaBHeHue
WpeanHrepa OpHomepHoe
OBUXKeHMe.
CsobopaHas yactmua.
MogaenbHoe
onucaHune
B3aMMOAENCTBUM

Yyactul,. TYHHeNbHbIN
adpdeKT. JInHenHbIn

rapMOHUYECKUI
ocuMANATopP.
2.5 MHoromepHoe, ATom BOAOPOAA. https://edu.vsu.ru/course/view.php?id=3978
MHOTOHaCTU4HOE MHOro3/1eKTPOHHbIe
YPaBHeEHWE aTOMbl. YpaBHeHue
Wpeannrepa WWpeaunHrepa ana
CUCTEMbI MHOTMX
yacTuL,.
CUMMETPUYHbIE U
aHTUCMMMETPUYHbIE
COCTOAHMSA.
Monekynbl. Agpa.
n/n HaMmeHoBaHMe Peanusaums pasgena gUCLMNAUHBI C MOMOLLbIO
vasgena CopepikaHue Pasfena  ounaiin-kypca, 3YMK

P ANCLUNINHbI



2.6

2.7

2.8

Ne

n/n

CnuH vactuu,
MaTemaTnyeckni
annapaTt Teopumn
crnuHa

KBaHTOBasa Teopwusa
nepexonos

KybuT. KBaHTOBbIE
MHbOPMaALMOHHbIE
cMcTeMbl

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

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

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

HectaumoHapHasn
TEopus BO3MYLLLEHUN.
BepoaTHOCTb
nepexoga B eANHULY
BpemeHu. 30/10To€E
npasuio depmu.
Teopwusa pacceaHus.
bopHoBcKoe
npubankeHune B
pacceaHumn

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

KybuT. MpuHumnbl
peanunsaumm KybuTa.
CnyTaHHble
COCTOSIHMUSA.
CocroaHua benna.
MpuHLMMbI PaboTbl
KBaHTOBbIX
KOMMbIOTEPOB.
Ob6LwWwume NpUHLMNbI
KBAHTOBOM
Kpuntorpadun.
MoHaTme o
TenenopTaumu.
3akno4veHue

13.2. Tembl (pasgenpl) AMcLUUNAKHBI U BUADI 3aHATUIA

HanmeHoBaHue

TemMbl (pasagena) 3aHATUA
8

BeeneHue.

Mukpomump.

Ayannsm. MNoHAaTne
O KBAHTOBbIX
MHOOPMALMOHHbIX
cmcrTemax

JIeKUMOHHbIe

MpakTnyeckme NabopaTopHble
3aHATMA 3aHATUA
4

CamocronTenbHas
paboTa

Bcero

14



OcHOBHble
nocTynaTol
KBaHTOBOM Teopum

Teopwua
npeacraBneHumn
KBaHTOBbIX
COCTOAHUM

OpHomepHoe
ypaBHeHue
WpeamHrepa

MHoromepHoe,
MHOFO YaCcTUYHOEe
ypaBHeHue
WpeaunHrepa

CnuH yactuu,
MaTtemaTnyecKkui
annapaT Teopumn
CnuHa

KBaHTOBaA Teopua
nepexosos

Kybut. KBaHTOBbIE
MHGOPMALMNOHHbIE
CMCTEMBI

36 18 0 18 72
14. MeToaunyecKkue yKasaH1A ana o6yyalowmxca No OCBOEHUIO AUCLUNANHBINPU U3yYeHUU AUCLUMINHDI
peKoMeHayeTca MCNonb30BaTb Cneaylolwme cpeacTea:
- PeKOMeHAYeMyt0 OCHOBHYIO M AOMNONHWUTE/IbHYIO IUTepaTypy;

- MeTognyeckme ykasaHua 1 nocobus;
- KOHTPO/1bHbI€ 3a4aHNA ONA 3aKpenaeHNUA TeopeTnvyeCcKoro matepuana,

- 3/IEKTPOHHbIE BEPCUU y‘-IE6HVIKOB n metTognyecknx YKaSBHl/Il\/‘I AN1A BbINO/THEHUA NPAKTUYECKUX pa60T.

dopma opraHM3aLnmM CaMOCTOATENIbHON PaboTbl: NOATOTOBKA K ayAMTOPHbBIM 3aHATUAM; BbINOJHEHWE SOMALLHUX
3a4aHW; BbINOJIHEHME KOHTPO/IbHbIX PaboT.

OcBoeHMe ANCUMMNANHDBI CKNaabIBAaeTCA U3 ayAUTOPHOM paboTbl (y4ebHOM AesTeNnbHOCTH, BbIMOJIHAEMOM Nog,
PYKOBOACTBOM MpenoaaBaTtesnia) U BHeayaAUTOpHOM paboTbl (y4ebHol AeaTeNbHOCTH, peanmsyemolt obydatoLmmes
CaMOCTOATESbHO).

AyauTopHas paboTa COCTOMT M3 BbINOJHEHUA NMPAKTUYECKMX U NaboOPaTOPHbIX 3a4aHWI B 06bEME, MPesyCMOTPEHHOM
y4ebHbIM NAaHoM.

CamocTonaTenbHas paboTta npeanonaraert yraybnéHHoe nsydyeHume oTAeNbHbIX Pa3aeioB AUCLMUNANHBI C
MCMONb30BaHMEM INTEPATYPbI, PEKOMEHAOBAHHOM NpenoaaBaTe/ieM, a TaKKe KOHCNEKTOB NMPAKTUYECKUX



(nabopaTopHbIx) 3aHATUIN. B KayecTBe NiaHa 419 CAaMOCTOoATe/IbHOM PaboTbl MOXKeT BbITb MCMONb30BaH pasgen 13.1
HacTosLwel paboyeit NporpaMmmel, B KOTOPOM 3abUKCUPOBAHbI Pas3aesbl AUCLMUMIMHBI U UX CoAepiKaHue. B pasgene
13.2 paboueit nporpammbl ONpeLenserTcs KoAMYeCcTBO YacoB, OTBOAMMOE Ha CAMOCTOSATE/IbHYO PaboTy Mo Kaxaomy
paszeny guMcuUMnanHbl. bonbliee KONMYECTBO YAaCOB HA CAaMOCTOATE/IbHYIO PaboTy OTBOAMTCA Ha Hanbonee TpyaHble
pasgenbl AUCLMNANHBIL. [11A CaMOCTOATENIbHOTO U3yUYeHUA OTAE/bHbIX Pa3AeNoB AUCLUNANHBI UCMO/b3YeTCA NepeyeHb
NIMTepaTypbl U APYrMX PECYPCOB, MepeyncieHHbIX B MyHKTax 15 1 16 HacTosLwen paboyelt nporpammbl.

YcnewHocTb 0CBOEHMA AUCUMMINHDBI ONPeaensieTca CUCTEMATUYHOCTbIO U IyBUHON ayAUTOPHON U BHEayAUTOPHOW
paboTbl obyyatoLLerocs.

MpW MCNO/Ib30BAHUMN ANCTAHLMOHHbIX 0OPa30BaTe/IbHbIX TEXHOIOTUIA U 3IEKTPOHHOTO 06yYeHUs BbIMOIHATb BCE
yKasaHuA npenogasaTesiei, BOBPEMA MNOAKAOYATLCA K online 3aHATMAM, OTBETCTBEHHO NOAXOAUTb K 3aJ4aHNAM A5
CaMOoCTOATENbHOW PaboThl

15. MMepeyeHb OCHOBHOM M AOMNONHUTENbHOI NUTEPATYPbI, PECYPCOB UHTEPHET, HEOBXOAUMBIX A1 OCBOEHUSA

ANCUUNAUHDI

No NCTOYHMK

n/n

1
Casenbes, M. B. OcHoBbl TeopeTnyeckoit Gusmku. T. 2: KBaHTOBasA mexaHMKa : yuebHuk. T. 2 / Casenbes W.
B. — 5-e u3a,, ctep. — 2018 .— 432 c. — <URL:https://e.lanbook.com/book/104957>.

2 Casenbes, U. B. Kypc oumsmku. T. 3 : KBaHTOBasA onTuKa. ATomHas ¢usmnka. Pusmnka teepgoro Tena. Pusmka
aTOMHOrO Afpa M 3/1eMEeHTapHbIX YacTul, : ydebHoe nocobue. T. 3 / Casenbes U. B. — 7-e usa,., ctep. —
2019 .— 308 c. — <URL:https://e.lanbook.com/book/117716>.

3

3anpsraes, C. A. BeeaeHve B KBaHTOBble MHPOPMaLIMOHHbIE CUCTEMbI : ydebHoe nocobue / C. A. 3anpsraes.
— BopoHex : spaTtenbckuii gom BIry, 2015 .— 218 c.

6) AononHWUTeNbHAA MTepaTypa:

No NcTouHmMK
n/n
1 Edpemos, H0. C. KBaHTOBaa mexaHuKa : yyebHoe nocobue / 0. C. Ebppemos .— Mocksa, bepanH :

Onpekt-Megma, 2015 .— 457 c. —<URL:http://biblioclub.ru/index.php?page=book&id=273446> .

No NcTouHmMK

Nanpay, N1. [. TeopeTuyeckas ¢pusmka : yueb. nocobme ana cTyaAeHTOB GU3NYECKUX CNeLmabHOCTeN
yHusepcutetos : 8 10 1. / /1. A. NaHaay, E. M. lndwmy; nog pea. /1.MN. NMutaesckoro. - M. : Hayka, 2002. - T.
3: KBaHTOBaA mexaHuKa. Hepenatusucrckana teopua. — 803 c.

MynTaHOBCKUIA, B. B. KBaHTOBaa mexaHuWKa : y4eb. nocobue ans cTyaeHTOB Nes. U TEXH. By30B,
obyyatowmxcs No HanpasAeHUAM NOATOTOBKMU U CNELNANbHOCTAM B 06/1. GU3MKN U eCTECTBEHHOHAYYHOIo
obpaszosaHusa / B. B. MyntaHoBckuid, A. C. Bacunesckuii . — 2-e usg,., nepepab. — M. : Jpoda, 2007 . — 399
C.

B) MHGOPMALMOHHbIE 3/1EKTPOHHO-06Pa30BaTE/bHbIE PECYPChI:

Ne n/n NCTOYHUK



1 www.lib.vsu.ru —3HB BIY

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

3 3BC «JlaHb» https://e.lanbook.com/

4 «YHuBepcuTetckaa bubnunoteka online» https://biblioclub.ru/
5 «KoHcynbTaHT ctygeHTa» http://www.studmedlib.ru/

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

16. MepeuyeHb yuebHO-MmeTOAUUECKOTrO 0becneyeHUs A8 CAMOCTOATE/IbHOM paboTbl

No McTouHmMK

n/n

Casenbes, M. B. OcHoBbl TeopeTnyeckoin Gusmku. T. 2: KBaHTOBasA mexaHMKa : yuebHuk. T. 2 / Casenbes W.
B. — 5-e u3a,, ctep. — 2018 .— 432 c. — <URL:https://e.lanbook.com/book/104957>.

2 Casenbes, W. B. Kypc ¢pusunku. T. 3 : KBaHTOBaA onTuKa. AToMHaa ¢usmnka. Pusmnka teepaoro tena. Pusmnka
aTOMHOrO AAPa M 31IeMEHTaPHbIX YacTuL, : ydebHoe nocobue. T. 3 / Casenves U. B. — 7-e usa,., ctep. —
2019 .— 308 c. — <URL:https://e.lanbook.com/book/117716>.

3

3anpsaraes, C. A. BBegeHue B KBaHTOBblE MHPOPMALIMOHHbIE chUCTEMBI : yiebHoe nocobue / C. A. 3anparaes.
— BopoHex : spaTtenbckuii gom By, 2015 .— 218 c.

17. Ob6pasoBaTesibHble TEXHONOIMK, UCNOJIb3yeMble NPU peanusauum yuebHoi AMCUNNANHDI, BKAOYas
OUCTaHUMUOHHbIe obpa3oBaTenbHble TexHonorum (4 0T), sanekTpoHHoe 06yueHue (30), cmewwaHHoe 06yueHue):

Mpw NpoBeAeHNMN 3aHATUIM B AUCTAHLMOHHOM PEXMME 0OyYEeHUA UCMONb3YIOTCA TEXHUYECKME U MHGOPMALUOHHbIE
pecypcbl ObpaszoBaTenbHOro noprana "dNeKTPoHHbIN yHuBepcuTeT BIY (https://edu.vsu.ru), 6asupytowierocs Ha
cUcTeme AMCTaHUMOHHOro obyyeHna Moodle, pa3sBepHyTON B YHUBEPCUTETE, @ TAKXKe ApYyrMe AOCTyNHble Pecypchbl
cetn NHTepHeT.

18. MaTepMaano-TexuuquKoe obecneuyeHue AUCUUN/INHDI:

JleKumMoHHas ayamTopms, OCHaLWEHHas MybTUMEANMHBIM MPOEKTOPOM; CreLmanmsnpoBaHHaa mebenb: 40CKa
MesioBas UAM MapKepHas 1 WT., CTOAbI, CTY/1bsi B HEOBXOAMMOM KO/MYecTBe.

OC Windows v.7, 8, 10, Habop yTuauT (apxmsaTtopbl, dann-meHeaskepbl), LibreOffice v.5-7, Foxit PDF Reader.

19. OueHouYHble CpeacTBa A8 NPOBEAEHUA TEKYLLE U NPOMENKYTOYHOM aTTecTauui

MopsAAoK OLLEHKM OCBOEHMA 0byYatoLLMMKCS y4e6HOro maTepuana onpeaenseTca CoAepKaHMem CaeayroLmx
pa3fenos AUCUMMANHDI:

Neo Pasgenb! AucumnaAnHbI (Moaynn) Kog, Kog nHgukatopa OLieHOUHbIE
n/n KomneTeHuun cpeacTsa ans
TeKyLen

aTrectaumnm



n/n

OnkK-4

Pasgenbl 1-8. BeegeHne. Mukpommp.
Ayanunam. MoHATME O KBAHTOBbIX
MHOOPMALMOHHbIX cucTemax. OCHOBHble
NoCTyNaTbl KBAHTOBOM Teopumn Teopus
npeacTaBAeHNN KBAHTOBbIX COCTOAHUMN.
OpHOMepHOe ypaBHeHMe

WpeaunHrepa

MHoromepHoe, MHOIo YacTuyHoe
ypasHeHue LWpeanHrepa. CnuH vactumu,
MaTtemaTnyeckunii annapat TeOpMmU CrnHa
KBaHTOBas Teopus nepexonos. Kyour.
KBaHTOBble MHPOPMALMOHHbIE CUCTEMDI

Pasgenbl gucumnanHbl (moaynm) Kog,
KOMMeTeHLnn

OriK-4

Pasgensbl 1-8. BeegeHue. Mukpommp.
Oyanun3sm. MNoHATHE O KBAHTOBbIX
MHPOPMALIMOHHbBIX cucTemax. OCHOBHbIe
NocTyNaTbl KBAaHTOBOM Teopun Teopwua
npeacTaBAeHNN KBAHTOBbLIX COCTOSHUN.
OpHOoMepHOe ypaBHeHue

WpeauHrepa

MHoromepHoe, MHOro YacTU4HOoe
ypasHeHue WpeanHrepa. CnuH yactumy,
MaTemaTniyeckuii annapaTt TeOpumM CNMHa
KBaHTOBas Teopua nepexonos. Kyour.
KBaHTOBble MHGOPMALMOHHbIE CUCTEMBI

OlK-4.5

Kopg nHpmkatopa

OlK-4.6

MUcbMeHHbIN
onpoc

OueHoYHble
cpencTea gns
TeKyLLemn
aTTectauum

MUCcbMEeHHbIN
onpoc



3 OnK-4 OnK-4.7 MUcbMEeHHbIN
onpoc

Pasgensbl 1-8. BeegeHune. Mukpommp.
[dyanun3sm. MNoHATHE O KBAHTOBbIX
MHPOPMALIMOHHbBIX cucTemax. OCHOBHbIe
nocTyNaTbl KBAaHTOBOM Teopun Teopua
npeacTaBAeHN KBAHTOBbLIX COCTOSHUN.
OpHOoMepHOe ypaBHeHue

UWpeanHrepa

MHoromepHoe, MHOro YacTU4Hoe
ypasHeHue LWpeanHrepa. CnunH vactumu,
MaTemaTnyeckuii annapaTt TeOpUM CNUHA
KBaHTOBasA Teopua nepexonos. Kyour.
KBaHTOBble MHGOPMALIMOHHbIE CUCTEMDI

Ne Pasgenbl gucumnanHbl (moaynm) Koa Kog nHgmkatopa
n/n KOMMeTeHLnn

OueHo4Hble
cpeacTea gns
TeKyLLemn
aTrecTaumm

4 OnkK-4 OlK-4.8 MUcbMeHHbIN
onpoc

Pasgensbl 1-8. BeegeHue. Mukpommp.
Lyanunsm. NMoHATME O KBAHTOBbIX
MHPOPMALMOHHbBIX cucTemax. OCHOBHbIe
nocTyNaTbl KBAaHTOBOM Teopun Teopua
npeAcTaBAeHU KBAaHTOBbIX COCTOAHWUN.
OpHoOMepHoOe ypaBHeHue

WpeauHrepa

MHoromepHoe, MHOro YacTU4Hoe
ypasHeHue WWpeanHrepa. CnunH vactumu,
MaTemaTniyeckuii annapaTt TeopuUmM CNuMHa
KBaHTOBasA Teopua nepexonos. Kyour.
KBaHTOBble MHOOPMALMOHHbIE CUCTEMBI

MpomexkyToyHas aTTecTauyma

®dopma KOHTPOANA - DK3ameH

OueHOoYHble cpeacTBa 414 MPOMEKYTOUYHOM aTTecTaunm

Komnnekt KUM

20 Tunosble OLEeHOYHbIE CPeACTBA U MeTOAMYECKME MaTepUuabl, onpeaensatolime npoueaypbl oueHMBaHUA
20.1 TeKyLWKii KOHTPOJIb yCNeBaeMoCTH

MncbMeHHbIM onpoc
20.2 [MpomexKyTouHas aTrecTaums

MepeuyeHb BOMNPOCOB K 3K3aMeHY:



MaKpo U MUKpomup. BonHoBble cBoMCTBa MaTepuu. 1.
KBaHTOBble KOMMbIOTEPSI. 2.

KBaHTOBbIE KaHa/bl CBA3MN. 3.

KBaHTOBasA kpuntorpadwms. 4.

CocTtosaHue. [OHATME KBAaHTOBOIO COCTOAHMUA. 5.

Onepatop. Anrebpa onepatopos. 6.

MpuHLMA cynepno3nLmMmn COCTOAHUNA. 7.

CooTBeTCTBME OMEepPaToOpPOB GU3NYECKUM BENUYMHAM. 8.
Teopembl 06 3pMUTOBBIX OnepaTopax. 9.

BonHoBas ¢yHKuma. 10.

YpasHeHue WpeagnHrepa. 11.

CraTucTmMyeckasa HTepnpeTaLmna BoHOBOM dyHKLUMU. I3mepeHue B KBaHTOBOM Teopuu. MNocTtynat 12. 06
N3MepeHun.

MpuHLMN HeonpeaeneHHOCTU ANnA GU3UYECKUX BENUYNH. 13.
MpeaenbHbI Nepexon OT KBAaHTOBOW MeXaHMKKU U Klaccuyeckon. 14,
AKcMomaTMyecKkan KBaHTOBaA mexaHuka. 15.

[dunpakoBckme 0603HaUYeHUs KBAHTOBbIX COCTOAHMN. 16.

Bpa u KeT — cocTosHus. Teopua npeactaBneHmn. 17.

Teopua npeacTaBneHnit ana onepatopos. 18.

OnepaTtop aBonouMn. Pa3nnyHble npeacTaBNeHNA KBAHTOBOM Teopun. 19.
OpHomepHoe asuxkeHne. CBoboaHana yactmua. 20.
MogenbHoe onucaHue B3aMmoaencTBuin yactuu,. 21.
TyHHenbHbI 3pPeKT. JIMHENHbI TAPMOHUYECKUIA OCLLUANATOP. 22.
Atom Bogopoaa. MHOroanieKTpoHHble aToMbl. 23.
YpasHeHue LpeaunHrepa gna cuctembl MHOTUX YacTuL,. 24.
CMMMeTpUYHbIE U AHTUCUMMETPUYHbIE cOCTOAHMA. 25.
Monekynbl. Agpa. 26.

OnbiTbl WTepHa MNepnaxa. CnuH anekTpoHa. 27.

CnuH yactuy, Matpuubl Mayan. 28.

Anrebpa maTtpuu Mayam 29.

HectaumoHapHasa Teopua Bo3myLieHmi. 30.

BepoaTHOCTb Nnepexoaa B eanHuLy BpemeHn. 31,

3onotoe npasuno Gepmu. 32.

Teopwua pacceaHua. 33.

BopHOBCKOe npubankeHune B paccesHun 34.

Kyout. MpuHumMnbl peannsaumnm kybuta. 35.

CnyTaHHble coctoaHuA. CoctoaHma benna. 36.

MpuHLMNbI PaboTbl KBAHTOBbLIX KOMMbIOTEPOB.

37.

O6uwue NpUHLMNbI KBAHTOBOW KpunTorpaduu. 38. MoHATUE 0
TenenopTauunmn. 39.

OugeHKa 3HaHMI, YMEHWUI 1 HaBbIKOB, XapaKTepu3ytoLwas aTanbl OPMMPOBAHUSA KOMMETEHLMIM B PaMKax U3yYeHUn
AVCUUNAMHBI OCYLLECTBASAETCA B XOAE TEKYLLEN N MPOMENKYTOYHOM aTTeCcTauui.

TeKyLLana aTTecTauma NpPoBOAMTCS B COOTBETCTBUM C [ON0KEHMEM O TEKYLL el aTTecTaunm obydatowmxes no
nporpaMmmam BbicLiero obpasoBaHMA BopoHEKCKOro rocygapcTBeHHOro yHMBepcuTeTa. TeKkyLwan attectaumn
npoBoauTCcsA B popmax: MMCbMEHHOIFO ONPOCa U KOHTPO/IbHbIX paboT. Kputepum oueHnBaHMA NPUBEAEHbI BbILLE.
MpomekyToyHasa aTTecTauma NPoBOAMUTCA B COOTBETCTBUM C [ON0KEHMEM O NMPOMENKYTOYHOM aTTecTaumm
obyyatowmxcs no nporpammam BbicLLero obpasoBaHus, a TakKe B COOTBETCTBUM € [onoKeHnem o banibHo-
PENTUHTOBOM CUCTEME KOHTPOAA 3HAaHMIN Ha daKy/ibTeTe KOMMbIOTEPHbIX HAyK BIY.



KOHTPO/IbHO-M3MepUTeibHble MaTepuasibl MPOMEXKYTOUYHOM aTTeCTaumMKn BKOYALOT B ceba TeopeTnyeckme BOMpochl,
NoO3BONAOLWME OLEHUTb YPOBEHb NOYYEHHbIX 3HAHWUA.
Mpw oLEeHMBaAHMUM UCMONBb3YIOTCA KAYeCTBEHHbIE LWKasbl OLEHOK. Kputepmm oueHMBaHUA NpuBeaeHbI BbilLe.
Mpumep KOHTPONIbHO-U3MEPUTE/IbHOTO MaTepurana
YTBEPHKIOAHK 3aBeaytowmii Kapeapoi unpposbix
TEXHONoruM
C.O. KypranuH
_ . .20__

HanpasneHue noarotosku / cneumnanbHoctb 10.05.01 KomnbloTepHaa 6e3onacHocTb

Auncumnnmia 61.0.16 KBaHTOBaa Teopua
®opma obyyeHusa OyHoe

Bua KoHTponAa 3aver
Buga atTectaumm NpomexxkyTouHas
KOHTpO/IbHO-M3MepUuTenbHbIM matepuan Ne 1

1. YpaBHeHwue LLpeaunHrepa ana cMcTteMbl MHOTUX YacTuLL,.
2. Teopembl 06 3pMUTOBbIX ONepaTopax.

MNpenogasatenb C.A. 3anpsdraes

MpuBea&HHbIE HUXKeE 3a4aHNA PEKOMEHAYETCA UCNOAb30BaTb NPU NPOBEAEHUN AMAarHOCTUUECKUX PaboT ANA OLEHKU
OCTaTOYHbIX 3HAHWUI NO AUCUUNANHE

P®0OC_10.05.01 KomnbloTepHas 6e30MacHOCTb



top/lNo ymonuanuro ana ®OC_10.05.01 KomnbrotepHasa 6e3onacHocTb /OlK-
1

top/MNo ymonyanuro ana ®OC_10.05.01 KomnbrotepHasa 6e3onacHocTb /OlK-
1/0OMNK-1_KBaHTOBas Teopus

top/MNo ymonyanuro ana ®OC_10.05.01 KomnbrotepHasa 6e3onacHocTb /OlK-
1/0MNK-1_KBaHToBas tTeopusa/OlK-1_KsaHToBasi Teopus_TecToBble 3agaHuUsA

KommyTtaTophbi - 3

CooTHecuTe onepaTop (U3NYECKON BESMYMHBI C €ro OrnpefeseHnem MAT

Bann no ymon4aHuio:

MNepemewarb:

NMoka3saTb KONM4YecTBO npaBUIIbHbIX OTBETOB NOCJiIe OKOHYaHUA:

ol Iz I3~

LWiTpad 3a kaxayro HenpaBuIbHYH NONbITKY:

ID-HOMep:

a Bonpoc OTtBeT

. oneparop
X KoopAMHaThbI

npoekums
2. | \( \imath\hbar\frac{\partial} {\partial x} \) uMnynbca

onepaTop
3 \( -\frac{\hbar~2}{2m}(\frac{d~2}{dx"~2}+\frac{d "2} {dy~2}+\frac{d~2} |kuHeTmuecko

{dz~2})\) i 3HEeprm

npoeKuus
4. I\( -\imath\hbar\frac{\partial}{\partial\phi} \) MOMEHTa
nuMnynsca

KBagpat

5. | \(\nabla”2_{\theta,\phi} \) MomeHTCaa
MMMy Tb




CooTHecuTe ornepaTop hU3MYECKOW BEJMYHBI C €ro ONpeaeseHnem

MAT

Bann no ymonyaHuio:| 1
MNepemewarb: 'gl'
Moka3aTb KONMYECTBO NPaBUNbHbIX OTBETOB NOCIIE OKOHYaHUA: 'g
LWTpacp 3a kaxayro HenpaBunbHy nonbITky:| 0
ID-HOMep:
f Bonpoc OTtBet
O6LWuMI OT3bIB K BONPOCY:
[na no6oro npaBUNbLHOro OTBeTa: Baw OTUBeT
BEpPHbIN.
Baw otser
[lnsa no6oro HenpaBUNbLHOro oTBeTa: HenpaBWU/bHbI
n.
Baw oTseT
[nsa no6oro 4acTU4YHO NPaBUNbHOro OTBeTa: YaCTUYHO
npaBU/IbHbIN.
Mopacka3ska 1:
lNMoka3aTb KonMYecTBO NpaBunbHbIX oTBeTOB ([Moacka3ska 1): HeTt
Yaanutb HeKoppekTHble oTBeThl (lToackaska 1): Het
Tern:

Bbi QormkHbI ykazamb o MeHbuwel Mmepe dga eornpoca u mpu omeema. Bbi Moxeme 8K/io4ume
ooronHUMernbsHble HerpasurbHble omeemsl, co30ag omeem Ha rnycmou eonpoc. 3arnucu, 20e u
gorpoc u omeem rycmeie, 6yOym u2HopuUpos8amsCsi

Onepartop NaMmunbTOHA

CooTHecuTe BUA onepaTtopa NaMnibTOHa C COOTBETCTBYIOLLEN KBAHTOBOW CUCTEMOWN

MAT

Bann no ymon4yaHuio:

Nepemewats:| [a
Mokas3aTb KONU4ecTBO npaBUIiIbHbIX OTBETOB NOCJ1Ie OKOHYaHUA: ,D,a
LWTpacp 3a kaxayro HenpaBunbHyo nonbITKy:| 0
ID-HOMep:
# Bonpoc OTtBeT
. \( -\frac{\hbar~2}{2m}\frac{d”2}{dx"~2} \), \(x\in R\) cBobogHas yactuua
yacTuua B siMe C
h. \( -\frac{\hbar~2}{2m}\frac{d"~2}{dx"2}\), ecim \(0<x<a\); 1 0, |GeckoHEYHO BbICOKUMM
ecnm \(x<0,x>a\) CTEeHKamu
3. | \(A\frac{\hbar~2}{2m}\nabla~2 + \frac{e”~2}{r}\) arom BofiopoAa
NUHENHbIN
4 \( -\frac{\hbar™~2}{2m}\frac{d"2}{dx" 2} +\frac{m\omega"~2x"2} rapMOHUYECKMI
{2}\) OCLMANATOP




CooTHecuTe BUA onepaTopa MaMuIbTOHA C COOTBETCTBYIOLLEA KBAHTOBOM CUCTEMON MAT

Bann no ymonyaxuio:| 1

Nepemewars:|[a

MokasaTb KONIMYeCTBO NMpPaBUSibHbIX OTBETOB NOCIIe OKOHYaHUSA: D,a

LWTpad 3a kKaxayo HenpaBusbHY nonbITKy:| 0

ID-Homep:

# Bonpoc OTtBet

O6wWwun oT3bIB K BONpOCY:

[lns nob6oro npaBunbLHOro oTBeTa: Baw oTBET BEPHbIN.

Baw oTtBeTt

[ns no6oro HenpaBUIbLHOro oTBeTa: .
HenpaBW/IbHbIN.

Balw oTBeT 4acTUYHO

nsa no6oro 4acTU4YHoO npaBuUNIbHOro oTeBeTa: o
NnpaBUIbHbIN.

Mopckaska 1:

MNMoka3aTb KonnMyecTBO NpaBunbHbIX oTBeTOB (Moackaska 1): HeTt
Ypoanutb HekoppekTHble oTBeThbl (Moackaska 1): Het
Teru:

Bb1 omkHbI yka3amb 1o MeHbwel mepe 08a 8orpoca U mpu omeema. Bbl moxeme exkno4ume
doroniHUMesibHble HenpasusibHble omeemai, co30as omeem Ha nycmou eonpoc. 3anucu, 20e u
gorpoc u omeem nycmeie, 6ydym uaHopuposamsCs




ATtom Boaopopaa

DNEeKTPOH B aTOMe BOAOPOAA HaX0AMTCS B COCTOAHUMN C oNpeLenéHHon aHepruen. B aTom
COCTOSHUW TaK XXe onpefenéHHbIM ABNSETCA 3HAYEHNe. ..

MA

Bann no yMmon4dyaHuio:

CKOPOCTU

CnyuaitHbIi nopsigok oteeTos| [1a
HymepoBaTb BapuaHTbl otBeToB?| 0
MokasaTb KONMU4YeCTBO NpaBUJIbLHbLIX OTBETOB Mocre oKoH4YaHus:|[la
LTpad 3a kaxayo HenpaBunbHY nonbITKy:| 0
ID-HOMep:
# OT1BeThI OT13bIB OueHka
A. MOMEHTa UMNynbCa 0
B. KBaJpaTa MOMEHTa UMNynbCa 33.3
C. UMMyJsibca 0
D. KOOPANHATHI 0
E. NpoeKLMmn MoMeHTa umnynabca \( L z\) 33.3
F. MPOEKLMM CrnHa 33.3
G. 0

OO OT3bIB K BONpPOCY:

Ons nro6oro npaBunbHOro orseTa:

Balu OTBET BEPHbIN.

[ns no6oro HenNpaBUNbLHOro oTBeTa:

Baw oTtsert Hel'lpaBMfIbeIVl.

[5s no60oro 4YacTUYHO NPaBUIILHOrO
oTBeTa.:

Balu oTBET YaCTUYHO NPABUAbHbIN.

Mopackaska 1:

MNoka3aTb KONMMYECTBO NPaBUNbHbIX
oTtBeTOB (Moackaska 1):

Het

YAanuTb HEKOppPEKTHbIE OTBETbI
(Moackaska 1):

HeT

Teru:

lNossonsiem ebibupamb 00UH USU HECKOLKO MPasusibHbIX 0meemos U3 3a0aHHOo20 CriUCKa.
(MC/MA)




Atom Bogopoaa - 4

KBaHTOBOIo 4Yncnia

JHepreTMYeCcKnn CNEKTP CBA3aHHbLIX COCTOSHUI 3IEKTPOHA B aTOME BOAOPOAA MA
Bann no ymonyaxuio:| 1
Cny4anHbIi nopsagok oteetos| [la
HymepoBaTb BapuaHTbl oTBeToB?| 0
Moka3saTb KonuyecTBo npaBUIiIbHbIX OTBETOB NOCJ1Ie OKOHYaHUA: ,D,a
LWTpad 3a kKaxayo HenpaBunbHY nonbITKy:| 0
ID-HOMep:
# OTBeTbI OT13bIB OueHka
A BbIPOXKJEH 25
B. HeBbIPOXEH 0
C. LUCKPETHbIN 25
D. HenpepbIBHbIN 0
E. 3KBUOUCTAHTHbIN 0
F. HaxoAnTcs B 0bnacTu 25
OTpULATENbHbIX 3HAYEHUN
G. HaxoguTca B obnactu ] 0
NONOXKNTESNIbHbIX 3HAYEHWIA
H. CryliaeTcs C poCcTOM rJlaBHOr0 25

O6LWKI OT3bIB K BONpPOCY:

Ons no6oro npaBunbHOro orseTa:

Balw oTBeT BEPHbIA.

[lnsa nio6oro HenpaBUINLHOro oTBeTA:

Baw oTtsert Henpasmanblﬁ.

Ons no6oro 4YacTU4YHO npaBunbHOro
oTBeTa.

Baw oTBeT YacTU4YHO npanmbelﬁ.

Mopckaska 1:

MokasaTb KONMYeCTBO NPaBUNbHbIX
oTtBeTOB (Moackaska 1):

HeT

YaanuTb HeKOPpPeKTHble OTBEeTbI
(Noackaska 1):

HeT

Teru:

lNo3sonsem 6bI6Upamb OOUH UJITU HECKOJIIbKO ripasursibHbIX omeemos U3 3a0aHH020 CriucKa.
(MC/MA)




BonHoBas ¢yHKUuSA - 2

HenpepbIBHOCTb

CBOWCTBA BOJIHOBOM (DYHKLM MA
Bann no ymonyaxuio:| 1
Cny4anHbIi nopsagok oteetos| [la
HymepoBaThb BapuaHTbl otBeToB?| 0
Mokas3aTb KOonNu4yecTBoO npaBUIiIbHbIX OTBETOB NOCJ1Ie OKOHYaHUA: ,D,a
LWTpad 3a kKaxayo HenpaBunbHY nonbITKy:| 0
ID-Homep:
# OTBeTbI OT13bIB OueHka
A. 0/JHO3HAYHOCTb 33.3
B. KOHEYHOCTb 33.3
C. MHOF03Ha4HOCTb 0
D. 5PMUTOBOCTH 0
E. COMPSKEHHOCTb 0
F. 33.3

O6LWwmn OT3bIB K BONpPOCY:

[ns no6oro npaBunbLHOro oTBeTa:

Balw oTBeT BEpPHbIN.

Ons no6oro HenpaBuibHOro oTeeTa:

Baw oTBeT HenpaBUAbHbIN.

Ons no6oro 4YacTM4YHO npaBunbHOro
oTBeTa.

Baw oTBeT YacTMYHO npanmbeM.

Mopckaska 1:

MNoka3aTb KONM4YeCTBO NpPaBUNbHbIX
otBeToB (lMoacka3ska 1):

HeT

YaanuTb HeKOppPeKTHble OTBEeTbI
(Noackaska 1):

HeT

Teru:

lNo3sonsem eb/6upamb OOUH UIlU HECKOIIbKO ripaeu’sibHbIX omeemoes u3 3ad0aHHOe0 criuckKa.
(MC/MA)




BonHoBoe uncno

obpaTHON MaccChl

BosiHOBOE 41c10 K B BbipaXkeHun aas saHeprum ceobogHON YaCTULbl UMEEeT pa3MepHOCTb MC
Bann no ymonyaxuio:| 1

Cny4anHbIi nopsagok oteetos| [la
HymepoBaTb BapuaHTbl oTBeToB?| 0
LWitpad 3a kaxaylo HenpaBUNbHYO nonbITKy:| 0

ID-Homep:
# OTBeTbI OT3bIB OueHka

A. BpPEMEH! 0
B. OJTNHbI 0
C. Macchl 0

D. 06paTHON AINHbI 100
E. 06paTHOr0 BPEMEHU 0
F. 0

O6LwWui OT3bIB K BONpPOCY:

[lnsa nio6oro npaBUNLHOro oTBeTa:

Balu OTBET BEPHbIN.

[ns no6oro HenNpaBUNbLHOro oTBeTa:

Baw oTtser HenpaBMﬂbelVl.

Mopckaska 1:

Moka3aTb KONM4YeCTBO NPaBUNbHbIX
oTtBeTOB (Moackaska 1):

HeT

Ypoanutb HeKOpPpPEeKTHbIEe OTBETbI
(Moackaska 1):

HeT

Teru:

(MC/MA)

lossonsiem ebibupamb 0OUH UMU HECKOILKO MpasusibHbIX omeemoes U3 3ad0aHHo20 CriucKa.




Dencreue-2

[encteme S KBAaHTOBOM CUCTEMDI ...

MC

Bann no yMmon4yaHuio:

nopsaaka noctoaHHoM MNnaHka h

CnyuvaiHbIv nopsagok oteetos| [1a
HymepoBaTb BapuaHTbl oTBeToB?| 0
LWTpad 3a kaxayo HenpaBunbHYO nonbITKy:| 33.3
ID-Homep:
# OTBeTLI OT13bIB OueHka
A. MHOro 60/ibLLEe MNOCTOSHHO MnaHKa h 0
B. MHOIO MeHbLUe MNOCTOAHHOW lN1aHKa h 0
C. 100

O6LwWui OT3bIB K BONpPOCY:

[lnsa nio6oro npaBUNLHOro oTBeTa:

Balu OTBET BEPHbIN.

[ns no6oro HenNpaBUNbLHOro oTBeTa:

Baw oTtser HenpaBMﬂbelVl.

Mopckaska 1:

Moka3aTb KONM4YeCTBO NPaBUNbHbIX
otBeTOB (Moackaska 1):

HeT

Ypoanutb HeKOpPpPEeKTHbIEe OTBETbI
(Moackaska 1):

HeT

Teru:

lNo3sonsem 6b/6upamb OOUH UIlU HECKOJIIbKO ripaeursibHbIX omeemoes u3 3a0aHHOe0 criuckKa.
(MC/MA)




Dencreue-2

YKaXXuTe eanHnLY N3MEePeHNs BeINYMHbI AENCTBUS S

MC

Bann no ymonuyaHuto:

Cnyy4arHbIV NOPSAAOK OTBETOB

Ha

HymepoBaTb BapuaHTbl oTBeToB?| 0
LWitpadp 3a kaxayro HenpaBunbHy nonbITky:| 33.3
ID-HOMep:
# OTBeTbI OT3bIB OueHka
B. Lx/c 0
C. I1K-C 100

O6LWKI OT3bIB K BONpPOCY:

Ons no6oro npaBubHOro orseTa:

Ball oTBET BEPHbIA.

[lnsa nio6oro HenpaBUINLHOro oTBeTa:

Balu oTBET HEMPaBUbHbINA.

Mopackaska 1:

MNoka3aTb KONM4YEeCTBO NPaBUNbHbIX
oTtBeTOoB (Moackaska 1):

HeT

YpanuTb HeKOppPeKTHbIEe OTBETbI
(Noackaska 1):

HeT

Tern:

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




U3mepeHue

MpoBeneHo N n3mMepeHnin HEKOTOPOro NapaMeTpa cuctembl F. Bo3MOXXHbI cnegyouime MC
pesyabTaThl:
Bann no ymonyauuio:| 1
CnyuaitHbIi nopsigok oteeTos| [1a
HymepoBaTb BapuaHTbl otBeToB?| 0
LWiTpad 3a kaxayro HenpaBunbHy nonbITky:| 0
ID-HOMep:
# OTBeThbI OT3bIB OueHka
Bce N 3Ha4yeHU ogMHAKOBHI (B
A. npegenax 4onycTUMbIX 0
norpeLIHoCcTen)
B. Bce N 3Ha4YeHui cyLecTBeHHo 0
pas3nunyHbl
C. Ob6a nepeyncneHHbIX BapnaHTa 100
BEPHkLIE

OO OT3bIB K BONpPOCY:

Ons nro6oro npaBunbHOro orseTa:

Balu OTBET BEPHbIN.

[ns no6oro HenNpaBUNbLHOro oTBeTa:

Baw oTtser Hel'lpaBMfIbeIVl.

Moackaska 1:

Moka3aTb KONUYEeCTBO NPaBUNbHbIX
otBeTOB (Moackaska 1):

HeT

Ypanutb HeKOpPpPEeKTHbIe OTBEThI
(Moackaska 1):

Het

Teru:

lossonsiem ebibupamb 0OUH UMU HECKOMLKO MpasusibHbIX 0meemos U3 3ad0aHHo20 CriucKa.

(MC/MA)




KommyTtaTop-1

KoMMyTaTOp 0nepaTopoB COBMECTHO U3MEPUMbIX BEJINYNH

MC

Bann no ymonyaxuio:| 1

Cny4anHbIi nopsagok oteetos| [la

HymepoBaThb BapuaHTbl otBeToB?| 0

LWTpad 3a kKaxayo HenpaBusbHY nonbITKy:| 0

MHUMbI

ID-Homep:
# OTBeTbI OT3bIB OueHka
A paBeH HYJ0 100
B. HepaBeH HYJIIo 0
C. HEBbLIYNCINM 0
D. 0

O6LWKI OT3bIB K BONpPOCY:

Ons no6oro npaBubHOro orseTa:

Ball oTBET BEPHbIA.

[lnsa nio6oro HenpaBUINLHOro oTBeTa:

Balu oTBET HEMPaBUbHbINA.

Mopackaska 1:

MNoka3aTb KONM4YEeCTBO NPaBUNbHbIX
oTtBeTOoB (Moackaska 1):

HeT

YpanuTb HeKOppPeKTHbIEe OTBETbI
(Noackaska 1):

HeT

Tern:

(MC/MA)

lossonsiem ebibupamb 0OUH USU HECKOMLKO MpasusibHbIX 0meemos U3 3ad0aHHOo20 CriucKa.




OnepaTtop - 2

Tak U ANCKPETHbIN Habop 3HaYeHUN

COBCTBEHHbIE 3HAYEHUSI ONepaTopPoB U3NYECKNX BENNYNH B KBAaHTOBOW TEOPUI MA
Bann no ymonyaxuio:| 1
Cny4anHbIi nopsagok oteetos| [la
HymepoBaTb BapuaHTbl oTBeToB?| 0
Moka3saTb KonuyecTBo npaBUIiIbHbIX OTBETOB NOCJ1Ie OKOHYaHUA: ,D,a
LWTpad 3a kKaxayo HenpaBunbHY nonbITKy:| 0
ID-HOMep:
# OTBeTbI OT13bIB OueHka
A. KOMMJIEKCHble 0
B. [eNCTBUTENbHbIE 33.3
C. COCTaBASIOT OFPaHNYEHHbI Habop 0
D. COCTaBNIAOT HEOr PaHUYEHHbIN Habop 0
MOryT COCTaBASATb Kak
E. OrpaHUYEHHbIiA, Tak 1 33.3
HeorpaHMYeHHbIn Habop
F COCTaBNIAOT AUCKPETHbLIN Habop 0
3HaYeHui
G. COCTaBNAT HernpepbIBHbLIN Habop 0
3HaYeHuln
H. MOryT COCTaB/IATb KakK HEMPEPbIBHbIN, 33.3

O6LWKI OT3bIB K BONpPOCY:

ons nwboro npaBunbHOro oreeTa:

Ball oTBET BEPHbIA.

Ons nro6oro HenpaBubHOro oTeeTa:

Baw oTseT Hel'lpaBM/'IbeIl;'I.

ons nboro 4YacTUYHoO npaBunbHOro
oTBeTa.

Baw oTBeT YacTM4YHO npanmbelﬁ.

Mopckaska 1:

Moka3aTb KONM4YeCTBO NPaBUNbHbIX
oTtBeTOB (Moackaska 1):

HeT

Yaanutb HeKOppeKTHble OTBEeTbI
(Noackaska 1):

HeT

Teru:

lNo3sonsem 6bI6Upamb OOUH UJITU HECKOJIbKO ripaeu’sibHbIX omeemaoes u3 3a0aHH020 criuckKa.
(MC/MA)




OnepaTtop KoopAauHaTbI - 2

Pe3ynbTaToOM JEACTBUS ONepaTopa KOOPAUHATHI X Ha PYHKLMIO Sin X ABNAETCS ...

MC

Bann no ymonyaxuio:| 1

Cny4anHbIi nopsagok oteetos| [la

HymepoBaThb BapuaHTbl otBeToB?| 0

LWTpad 3a kKaxayo HenpaBusbHY nonbITKy:| 0

ID-Homep:
# OTBeTbI OT3bIB OueHka
A. xsinx 700
B. XCOSX 0
C. sinx 0
D. CoSX 0

O6LWKI OT3bIB K BONpPOCY:

Ons no6oro npaBubHOro orseTa:

Ball oTBET BEPHbIA.

[lnsa nio6oro HenpaBUINLHOro oTBeTa:

Balu oTBET HEMPaBUbHbINA.

Mopackaska 1:

MNoka3aTb KONM4YEeCTBO NPaBUNbHbIX
oTtBeTOoB (Moackaska 1):

HeT

YpanuTb HeKOppPeKTHbIEe OTBETbI
(Noackaska 1):

HeT

Tern:

(MC/MA)

lossonsiem ebibupamb 0OUH USU HECKOMLKO MpasusibHbIX 0meemos U3 3ad0aHHOo20 CriucKa.




OnepaTop MOMeHTa uMmnynbca

CobcTBeHHble 3HayeHusa onepatopa \( \hat{L} z\)

MA

Bann no yMmon4yaHuio:

JEeNCTBMTESIbHbIE YMCa

CnyuvaiHbIv nopsagok oteetos| [1a
HymepoBaTb BapuaHTbl otBeToB?| 0
MokasaTb KONMMYECTBO NPaBUIILHLIX OTBETOB Nocrie okoH4YaHus:| [da
LWTpad 3a kaxayo HenpaBunbHY nonbITKy:| 0
ID-HOMep:
# OTBeTbI OT13bIB OueHka
A. COCTaBMISIOT AUCKPETHbI Habop 50
B. COCTaBAAIOT HENnpepbIBHbIN Habop 0
C. Lesble yucna 0
D. KOMMNIEKCHbIe Yncna 0
E. 50

O6LWKI OT3bIB K BONpPOCY:

ons nwboro npaBunbHOro orseTa:

Ball oTBeT BEPHbIA.

Ons nro6oro HenpaBubHOro oTeeTa:

Baw oTseT Hel'lpaBM/'IbeIl;'I.

[nsa no6oro 4YacTUYHO NpPaBUIILHOrO
oTBeTa:

Baw oTtBeT YacTU4HO npanmbeM.

Mopckaska 1:

Moka3aTb KONM4YeCTBO NPaBUNbHbIX
oTtBeTOB (Moackaska 1):

Het

YOanuTb HeKOppeKTHble OTBeThbI
(Moackaska 1):

HeT

Teru:

lNo3sonsem 6bI6Upamb OOUH UJTU HECKOJIbKO ripaeu’sibHbIX omeemoes u3 3a0aHHOo20 CriucKa.
(MC/MA)




OnepaTop-1

CBOVCTBa 0NepaTopoB hM3NYECKUX BEANYUH

MA

Bann no ymonuyaHuto:

Cny4anHbIi nopsagok oteetos| [la
HymepoBaThb BapuaHTbl otBeToB?| 0
MokasaTb KONMYECTBO NPaBUNbHLIX OTBETOB Nocrie okoHYaHus:| [a
LWTpad 3a kKaxayo HenpaBunbHY nonbITKy:| 0
ID-HOMep:
# OTBeTbI OT13bIB OueHka
A. JMHENHOCTb 50
B. HeNMHENHOCTb 0
C. KOHEYHOCTb 0
D. 3pPMUTOBOCTb 50
E. KOHEYHOCTb 0

OO OT3bIB K BONpPOCY:

Ons no6oro npaBunbLHOro oTeeTa: Balu oTBeT BEpHbIA.

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

Ons no6oro 4YacTU4YHO npaBuinbHOro

oTBeTa: Baww oTtBeT YacTn4HO npaBUIbHbIN.

Moackaska 1:

Moka3aTb KONM4ecTBO npaBUNbHbIX

oTtBeTOB (Moackaska 1): Her

Ypanutb HEKOPpPEeKTHbIe OTBEeTbl

(Moackaska 1): Het

Teru:

lNossonsiem ebibupamb 00UH USU HECKOMLKO MpPasusibHbIX 0meemos U3 3a0aHHo20 CriUCKa.

(MC/MA)




CobcTBeHHbIe 3HaYeHus

KBaHTOBas CMCTEMA HAaXOAMTCSA B COCTOSAHMM, ONUCBIBaEMOM BOIHOBON pyHKLUKMen \( C\cos\
phi\). MNpn n3mepeHnn npoekuun MomeHTa umnynbca \(L_z\) 3HaveHne 0 MoxeT BbITb
NoJly4eHo C BEPOATHOCTHIO. ..

MC

Bann no ymonuyaHuto:

Cny4anHbI nopsagok oteetos| [1a
HymepoBaTb BapuaHTbl oTBeToB?| 0
LWitpad 3a kaxaylo HenpaBUNbHYO nonbITKy:| 0

ID-HOMmep:
# OTBeTbI OT3bIB OueHka

A. 0 100
B. 0,5 0
C. 0,25 0
D. 0,125 0

O6LWKI OT3bIB K BONpPOCY:

Ons no6oro npaBunbHOro orseTa:

Bal oTBET BEPHbIA.

[lna nio6oro HenpaBUINLHOro oTBeTA:

Baw oTtsert Henpasmanblﬁ.

Mopackaska 1:

MNoka3aTb KONM4YECTBO NPaBUNbHbIX
oTtBeTOoB (Moackaska 1):

HeT

YpanuTb HeKOppPeKTHbIEe OTBETbI
(Mopckaska 1):

HeT

Teru:

lNossonsiem ebibupamb 0OUH UMU HECKOMLKO MpasusibHbIX 0meemos U3 3ad0aHHo20 CriucKa.
(MC/MA)




top/lNo ymonuanuro ana ®OC_10.05.01 KomnbrotepHasa 6e3onacHocTb /OlK-
1/0OMNK-1_KBaHToBas teopus/OrlK-1_KBaHToBasi Teopusa_3agaHusa C
KOPOTKUM OTBETOM

HopmupoBka - 2

MycTb cMCTEMa HaXOAMUTCA B COCTOAHWUM, ONUCbIBAEMOM BONHOBOW (hyHKUMen \( [\Psi>=C| NUM
0>+0,5|1>40,5|2>+0,5|3> ). Onpegenute C.

Bann no ymonuaxuio:| 1

LWrpacp 3a kaxayro HenpaBunbHyo nonbITKy:| 0

ID-HOMep:

OTBeTbI OT13bIB OueHka
A. 0.5 100

O6LWwmnin oT3bIB K BONpPOCY:

3+

Mopckaska 1:

MNoka3aTb KONMYECTBO NPaBUNbHbIX
oTtBeTOoB (Moackaska 1):

YOoanuTb HeKOppeKTHble OTBEeThbI
(Moackaska 1):

Teru:

HeT

Het

ViMnopmupoeaHue amoe2o muna eornpoca He noddepxxusaemcsi.

YacTtuua B fime

YacTuua HaXoANTCS B NOTEHUMAbHON AMe C BECKOHEYHO BLICOKUMU CTEHKAMU B MEPBOM
BO30Y)KAEHHOM COCTOAHUN U eé 3Heprusa cocTasnsaeT \( \frac{16\pi~2\hbar~2}{m}\). NUM
OnpegenunTe WVPUHY AMbl (B OTBETE yKa3aTb TOJILKO YUCJIO - B YC.e4,.)

Bann no ymonuaxuio:| 1

LWTpad 3a kaxaylo HenpaBUnbHYO nonbITky:| 0

ID-HOMep:
# OTBeTbI OT13bIB OueHka
A. 0.35 100

O6LWui OT3bIB K BONpPOCY:

Mopckaska 1:

MNokasaTb KONMYecTBO NPaBUNbHbIX
otBeTOB (Moackaska 1):

YaanuTb HeKOppPeKTHbIe OTBETbI
(Noackaska 1):

Teru:

HeT

HeT

MmrnopmupoeaHue 3mo20 mura eornpoca He noddepxueaemcs.




ATtom Bogopoaa - 2

ONeKTPOH B aTOMe BOAOpPOAa HaXoAUTCSA B OCHOBHOM cocTosiHUN. Mpoekuns \( L z\) SA
3JIEKTPOHa paBHa

Bann no ymonyauuio:| 1

YyBCTBUTENLHOCTL K peructpy:| HeT

LWTpad 3a kaxayo HenpaBunbHy nonbITKy:| 33.3

ID-HOMep:
OTBeThbI OT3bIB OueHka
HyIno 100
0 100

O6wWwmnn oT3bIB K BONpPOCY:

Mopckaska 1:

Tern:
Bam Heobxod0umo yka3ampb xomsi 6bl 00UH 803MOXHbIU omeem. [lycmbie omeemsi He
6ydym ucrnonb3oeambcsi. CUMBOS «*» MOXHO UCI0/Ib308amb 8 Kadyecmee wabrioHa,
coomgemcmaeyrouwe2o irbeiv cumeonam. lNepsbit nodxodswut omeem 6ydem
ucrionb308amscs 051 onpedenieHUs1 OUEeHKU U 0m3blea.

matpuubl Maynm - 3

CyMMa KBaZpaToB MaTpuy Maynm paBHa... SA

Bann no ymonuanuio:| 1

YyBCTBUTENLHOCTL K peructpy:| HeT

LWtpadp 3a kaxayr HenpaBunbHyo nonbITky:| 33.3

ID-HOMeP:

OTBeTbI OT3bIB OueHka
3 100
Tpem 100
TPEM 100
TpU 100
37 100
3l 100
O6LWui OT3bIB K BONpPOCY:
MNopcka3ska 1:
Teru:

Bam Heobxodumo ykazampb xomsi 6b1 0OUH 803MOXHbIU omeem. [lycmbie omeemsl He
6ydym ucrnonb3o8ambcs. CUMBOST «*» MOXHO UCMOb308amb 8 Kadecmee wabrioHa,
coomeemcmeyouiezo mobbeim cumeornam. lNepabili nodxodsawulti omeem 6ydem
ucrnonb3o08ambcs 01151 onpedesieHUs OUEHKU U OM3bIea.




top/lNo ymonuanuro ana ®OC_10.05.01 KomnbrotepHasa 6e3onacHocTb /OlK-

1/0OMNK-1_KBaHToBas teopus/OrlK-1_KBaHToBasi Teopusa_3agaHusa C

pa3BepHYTbIM OTBETOM

Onepatop
[anTe onpeaeneHue noHaTuio "onepamop". ES
Bann no ymonuanuio:| 1
®dopmart oTBeTa: OBbi4HbI
TEeKCT
Tpe6oBaTb TekcT:| [la
Pasmep nons:| 15
Paspewntb Bnoxenus:| 0
Tpebyemoe uncno snoxenuii:| 0
PaspelueHHble TUnbI hannos:
ID-HOMep:
LLa6bnoH oTBeTa UHdopmauumsa ana oueHUBaroLWmMX
OnepaTop - 370 ...
O6LwWKi O0T3bIB K BONPOCY:
Teru:
Lonyckaem e omeeme 3azpy3ume ¢halin u/unu egecmu mekcm. Omeem OO/KeH
6bimb oueHeH npernodasamersieM 8PYy4YHYIO.
OcHOBHOe cocTosiHUe
[anTte onpegeneHme NOHATUIO "0CHOBHOE COCTOSIHME KBAHTOBOW CUCTEMBI" ES
Bann no ymonyanwuio:| 1
®dopmat oTBeTa: OObi4HbI
TEeKCT
TpebosaTth TekcT:| [da
Pasmep nons:| 15
Paspewuntb BnoxeHus:| 0
TpeGyemoe uncno snoxenun:| 0

PaspelueHHble TUnNbI thannos:

ID-HOMep:

LLlabnoH oTBeTa

UHdopmaumsa ona oueHMBaoLWMX

O6LwuMin O0T3bIB K BONPOCY:

Teru:

Lonyckaem e omeeme 3azpy3ums ¢halin u/unu eeecmu mekcm. Omeem OormxeH

6bimb oueHeH nperiodasamersieM 8Py4YHYIO.




CobcTBeHHbIe 3HaYeHus

YKa)KuTe, 4T0 Ha3blBaeTCA COBCTBEHHBIMM

3HAYeHUAMMN U COBCTBEHHBLIMU (YHKLMAMMN

ES
onepaTopa
Bann no ymonuanwuto:| 1
®dopmat oTBeTa: OBbi4HbI
TEeKCT
Tpe6oBaTb TekcT:| [la
Pasmep nons:| 15
Paspewntb Bnoxenus:| 0
Tpebyemoe uncno snoxenuii:| 0
PaspelueHHble TUnbI hannos:
ID-HOomep:
LLlabnoH oTBeTa UHdopmaumnsa ana oueHMBaoLWMX
O6LwuMi O0T3bIB K BONPOCY:
Teru:
Lonyckaem e omeeme 3azgpy3ume ¢halisl u/unu esecmu mekcm. Omeem OO/KeH
6bimb oueHeH nperiodasamersieM 8PY4YHYIO.
Cob6cTBEHHbIE 3HAaYeHUA
JlanTe NnoHATUE onpeaeneHnto "cnekTp onepatopa” ES
Bann no ymonuanuio:| 1
®dopmart oTBeTa: ObbidHbIl
TEKCT
Tpe6oBaThb TekcT:|[la
Pa3smep nons:| 15
PaspewunTb BnoxeHus:| 0
Tpe6yemoe uncno snoxenui:| 0

PaspelieHHble TUNbI hannos:

ID-HOmep:

LLlaGbnoH oTBeTa

UHdopmaumsa gna oueHMBaKOLWKX

O6LWmMI OT3bIB K BONPOCY:

Teru:

Lonyckaem e omeeme 3azgpy3ume ¢balin u/unu egsecmu mekcm. Omeem OO/KeH

6bImb OUeHeH nperiodasamerieM 8PYy4YHYIO.

[na oueHuBaHMs pe3ynbTaToB 0Oy4YeHMsI Ha 3k3aMeHe wucnonb3yetcs 4-6annbHas Lwana:

«OTIIMHHOY», «XOPOLWO», «yAOBJIETBOPUTESIbHO», «HEYOAOBIIETBOPUTESIBHO».

Kputepun oueHMBaHNSA KOMNETEHLMN

YpoBeHb
cdhopmmpoB
aHHOCTU
KoMneTeHumn

n

LLIkana oueHok

[MonHoe cooTBeTCTBUE OTBETA o6yqarou.|,eroc;| BCEM

lNoBbILLEHH

OTnnyHo




nepeyncrneHHbIM kputepusim. O6yyarowmincs 4EMOHCTPUPYET
BbICOKWUIA YPOBEHb BriafleHUsi MaTepuarnom, OpMEHTMPYETCS B
npegmeTHO o6racTu, BEpHO OTBEYaeT Ha BCe
[AOMONTHUTENbHbIE BOMPOCHI.

bl YPOBEHb

OTBET Ha KOHTPOJSIbHO-U3MEPUTENbHLIV MaTepuan He
COOTBETCTBYET OOHOMY UMW ABYM U3 NEPEYNCIIEHHbIX
nokasatenemn, Ho obyvarLniics faeT NpaBuIbHbIE OTBEThI Ha
OOMNoNHUTENbHbIE BOMPOChl. [onyckatoTcst omnbku npu
BOCMPOM3BEOEHMUN HYACTU TEOPETUYECKUX MOTOXKEHU.

BasoBbil
YPOBEHb

XopoLuo

OTBET Ha KOHTPOJIbHO-U3MEPUTENbHbIN Matepuarn He
COOTBETCTBYET It0ObIM TPEM 13 NEPEUNCIIEHHbIX NOKa3aTenen,
obyyvaroLmMncsa aaeT HenomHble OTBEThLI HA AOMOSTHUTENbHbIE
Bonpocbl. ChopMnpoBaHHbIE 3HAHUA OCHOBHbIX MOHATUN,
OnpeaeneHnin n TEopeMm, N3y4aemblx B Kypce, He Bcerga rnosiHoe
NX NMOHMMaHWe C 3aTpyAHEHUSMU NMPU BOCNPOU3BEOEHUMN.

MoporoBblii
YPOBEHb

yﬂOBJ’IeTBOpMTeHbHO

OTBET Ha KOHTPOSbHO-U3MEPUTENbHbIV MaTepuan He
COOTBETCTBYET MOObIM YETLIPEM N3 NEPEUNCIIEHHBIX
nokasarenen. ObyyarLWmnncs 4EMOHCTPUPYET OTPLIBOYHLIE
3HaHWS (NMMBO MX OTCYTCTBUE) OCHOBHbLIX MOHATUMN,
onpeaeneHnin n TEoOpPeM, UCMONb3yEMbIX B Kypce.

HeypoBneTBopuTENbHO
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