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PABOYAA MPOrPAMMA YYEEHOW AUCLUN/IUHDI

51.0.32 KBaHTOBas TE0PUSA

1. Koa 1 HaumeHoBaHMe HanpaBaeHUs NOArOTOBKM/cneunanbHOCTL:
09.03.02 NHdOpMaLMOHHbIE CUCTEMBI U TEXHONIOTUM

2. Mpodunb noarotToBKK/cneymnanmsauma:
BcTpavBaemble BbIYMCAUTENbHBIE CUCTEMbBI U MHTEPHET Belen, MHPOopMaLMOHHbIE CUCTEMBI B
TenekomMmmyHuKaumax, MHdopmaLMoHHbIE CUCTEMbI U ceTeBble TeXHONOrMN, MHGOPMaLMOHHbIE CUCTEMBI U
TEXHONI0rMK B ynpaBieHuu npegnpuatmem, O6paboTka MHGOpMaLMM U MalLMHHOE 0byyeHne, MNporpammHas
MHXXeHepua B MHPOPMALMOHHbIX cucTemax, MHPpopMaLMOHHbIe TeEXHOI0MMK B LMdpPoBOM An3aliHe

3. KBanudukauua (cteneHb) BbiNyCKHUKA:

bakanaspwuaTt

4. ®opma obyyeHus:

OyHan

5. Kadepgpa, oTBeyatowan 3a peannsanmio ANCLUNINHDI:
Kadeapa umdpoBbix TEXHONOMNI

6. CocraButenn nporpammbi:

3anpsaraes Cepreit AnekcaHaposuy, 4. ¢.-m. H., npodeccop
7. PekomeHpoBaHa: npotokon HMC Ne 7 ot 03.05.2023
8. YuebHbiii rog: 2025-2026 Cemectp(bl): 6



9.llenu u 3agaum yuebHoM AUCLUNAUHDI:

Llenbto Kypca ABNAETCA O3HAKOMJIEHME CTYyAEeHTOB C OCHOBHbIMWU MOHATUAMMU KBaHTOBOM TEOPUN N ee MaTEMATUYECKUM

annapaTom.

3agaun yyebHoW AMCUMNAUHBE: GOPMUMPOBAHME YMEHMSA WCNO/b30BaTb MOHATUA W annapaTt Teopuu Ans

nccnenoBaHnMA KBaAaHTOBbIX MHd)OpMaLI,VIOHHbIX CUCTEM, a TaKXe On1a peleHna I'IpOCTEl\;iLLIVIX 3a4a4 KBaHTOBOM

Teopumn uHdopmaumu.

10. MecTo yuebHoii gucumnanHbl B cTpyKType OOMM:

KBaHTOBasA Teopua BXOAUT B LMK NPOodeCcCMOHabHbIX AUCUMNIMH B 06A3aTenbHOM YacTi 610Ka b1. Mpu nsnoxeHun
Kypca MCMONb3ylOTCA CBeAEHMA M3 TaKux AUCUMNAMH, Kak “Anrebpa v reometpus”, “MatemaTuyeckuii aHanms ” ,

“MexaHnKa M onTuMKa”, “YpaBHeHUA MaTemaTMyecKon GU3MKM U cneumnanbHble GyHKUMK”.

11. MnaHupyemble pe3ynbTaTbl 06yyeHUs no aucumnanHe/moaynio (3HaHUA, YMEHUA, HaBbIKMK),COOTHECEHHbIe C
NJaHUpyembiMU pe3ysibTaTaMu 0CBOeHUs 06pa3oBaTeIbHOM NPorpammbl (KOMNETeHUMAMMU BblIMYyCKHUKOB):

Koz n Ha3BaHMe KomneTeHuumn

OMNK-1 CnocobeH npumeHaTb
€CTeCTBEeHHOHay4YHble U
0BLWENHKEHEPHbIE 3HAHWUSA,
MeTobl MaTeEMATUYECKOTO
aHann3a U MoAeIMpPoBaHuA,
TEOPETUYECKOro u
3KCMEepPUMEHTAIbHOTO
nccnenoBaHuA B
npodeccMoHanbHOM
OeATeNbHOCTY;

OMNK-1 CnocobeH npumeHATb
€eCTecTBeHHOHayu4Hble U
0bLWENHKEHEPHbIE 3HAHWUA,
MEeTObl MAaTEMATUYECKOro
aHa/M3a U MOAENMNPOBAHMA,
TeopeTU4ecKoro m
9KCNEePUMEHTANbHOTO
nccnenoBaHuA B
npodeccuoHanbHOM
LeATeNbHOCTH;

OMNK-1 CnocobeH npumeHATb
€eCTecTBeHHOHay4Hble U
0bLWENHKEHEPHbIE 3HAHWA,
MEeTO/Abl MAaTEMATUUYECKOTO
aHaM3a U MOAENMNPOBAHMA,
TeopeTU4ecKoro m
9KCNePUMEHTANbHOTO
nccnenoBaHuA B
npodeccuoHanbHoM
[eATeNbHOCTH;

Ko 1 Ha3BaHMe MHAMKATOpa
KOMMNeTeHUun

OlMK-1.1 3HaeT OCcHOBbI
MaTeMaTUKK, GU3MKK,
BbIYNCAUTENBHOM TEXHUKN U
NpPOrpaMmmMmpoBaHunA

OlMK-1.2 YmeeT pewatb
CTaHAapTHble
npodeccroHanbHble 3a4a4u C
npUMeHeHreM
€CTeCTBEHHOHAYYHbIX U
0BLENHKEHEPHbIX 3HAHWUM,
MeTO0B MaTeMATUYECKOTO
aHanM3a U MOLeIMPOBaHMUA

OlMK-1.3 UmeeT HaBblIKK
TEOPEeTUYECKOro U
3KCNEPUMEHTANIbHOTO
nccnenoBaHMA 06bEKTOB
npodeccmoHanbHom

3HaHUA, YMEHUA, HaBbIKK

3HaTb: TEOPETUYECKME OCHOBbI
HepenATUBUCTCKOM KBaHTOBOW Teopuu;
cnocobbl NPUMEHEHUS YpaBHEHN
KBAHTOBOM TEOPUU. NPUHLMMbI
NPUMEHEeHUs KBAHTOBOM UAEON0TUN B
NHOPMaLIMOHHBIX CUCTEMAX.

YMeTb: pewatb  OCHOBHble  33Jauu
KBAHTOBOM Teopun, addeKTUBHO
MPUMEHATb  KBAHTOBYIO TEOPWUIO MpU

OonncCaHUM  MOAEeNbHbIX 3/1eMEeHTaPHbIX
KBAHTOBbIX CUCTEM.

Bnagetb: HaBblkamu npumeHeHunA
mMaTemaTu4eCcKoro annaparta
KBaHTOBOM TEeopun.



OMNK-8 CnocobeH npumeHaTb

MaTeMaTUYeCKne moaenm, OMK-8.2 YmeeT npuMeHATb Ha

MeTo/bl M CpeacTBa NpaKTUKe MaTemaTUyeckme

NPOEKTUPOBaAHMA moAaenun, MetToabl U cpeacTsa

NHPOPMALIMOHHbBIX U NPOEKTUPOBaHMA U

aBTOMATM3UPOBAHHbIX CUCTEM. aBTOMATM3aLMUKN cUCTEM
[eATeNbHOCTH

12. O6bem AUCUUNAMHDI B 3a4eTHbIX eguHULax/uac:

3/108
dopma npomerKyTOUHOI aTTecTauuu:

DK3ameH

13. Buabl yueb6HoOM paboTbl

YMeTb: pewatb  OCHOBHble  33jauu
KBaHTOBOM Teopun, addeKTUBHO
MPUMEHATb  KBAaHTOBYID TEOPWUIO MpU
ONMWCAHUN  MOZLENbHbIX  3eMeHTapHbIX
KBAHTOBbIX CUCTEM.

Bupa yuebHoM paboTbl CemecTtp 6 Bcero
AyaUTOpPHbIE 3aHATUA 48 48
JIeKUMOHHble 3aHATUA 32 32
MpakTnyeckme 3aHATUA 16 16
JNlabopaTtopHble 3aHATUA 0
CamocTonaTenbHan paboTa 24 24
KypcoBas paboTa 0
MpomeXkyTo4Has aTTecTauma 36 36
Yacbl Ha KOHTPO/b 36 36
Bcero 108 108
13.1. CopeprkaHue AUCLUNNINHDI
n/n CopepxkaHue pa3gena Peanusauua pasgena AUCUMNINHBI C MTOMOLLBHO
HanmeHosaHue OVCLMNINHBI OHNalH-Kypca, IYMK
pasaena guCcuMnanHbI
1 https://edu.vsu.ru/course/view.php?id=3978,

Makpo- 1 M1Kpommp.
BonHoBble cBOMCTBA
MaTepun. KBaHTOBbIE
KomnbtoTepbl. KBaHTOBbIE
KaHasnbl cBA3M. KaHTOBanA

BeepeHue.
MuKkpomup. yanusm.
[MoHATME O KBAHTOBbIX
MHOOPMALIMOHHbIX
cuctemax

https://edu.vsu.ru/course/view.php?id=4156

KpunTorpadus.
n/n ConepaHue pasgena Peanusaumsa pasgena AMCLMNINMHBI C MOMOLLbIO
HanmeHoBsaHue ANCLUMNNHBI OHNalH-Kypca, IYMK

pasgena AUCLUUNAUHDI



2 OCHOBHble MOoCTYaThbl https://edu.vsu.ru/course/view.php?id=3978,

KBaHTOBOM Teopum Coctostme. MoHaTHe https://edu.vsu.ru/course/view.php?id=4156

KBAHTOBOIO COCTOSIHUA.
Onepatop. Anrebpa
onepaTopos. MpuHLMn
cynepnosnumnm CoOCTOSHUM.
CooTBeTCTBME ONEPATOPOB
br3MYECKMM BEANYMHAM.
Teopembl 06 3pMUTOBbIX
onepaTopax.

BonHoBaa GpyHKuUMA.
YpasHeHue LWpeauHrepa.
CTaTucTMyecKas
MHTepnpeTauusa BOJIHOBOW
bYHKUMK. M3mepeHure B
KBaHTOBOI TeopuMu.
MocTtynat 06 M3mepeHuu.
MpuHUMnN
HeonpeaeneHHoCTH Ana
bGU3MYECKUX BETUUNH.
MpeaenbHbIl Nnepexos oT
KBAaHTOBOM MEXaHWKU U
KNacCUYECKON.

3 Teopua https://edu.vsu.ru/course/view.php?id=3978,
npeacTaBneHui AKCMOMAaTMUecKas KeauTogaa  Nttps://edu.vsu.ru/course/view.php?id=4156
KBAHTOBbIX COCTOAHUN  pexaHuKa. [MpakoBcKue

0603HaYeHMA KBAHTOBbIX
COCTOAHUN. bpa u ket —
cocToAaHuA. Teopusa
npeacrasneHnin. Teopuma
npeacTasnaeHui gna
onepartopos. Onepartop
aBontoUMU. PaznuyHble
npeacTaBAeHUA KBaHTOBOM

Teopuu.

4 OaHomepHoe https://edu.vsu.ru/course/view.php?id=3978,
ypasHeHue OaHomepHoe ABuxeHme. https://edu.vsu.ru/course/view.php?id=4156
LWpeaunHrepa CsoboaHan yacTuua.

MopenbHoe onucaHue
B3aMMOAENCTBUIM YACTULL.
TYHHeNbHbIN 3P deKT.
JINHENHbIV rapMOHUYECKUI

ocumMAnATop.
n/n CopepskaHve pasgena Peannsauma pasgena 4UCLUMNAMHDI C MOMOLLbIO
HanmeHosaHwe LUCLMNINHBI OHANalH-Kypca, IYMK

pasfena AUCLUMUMNANHDI



5 MHoromepHoe, MHOro https://edu.vsu.ru/course/view.php?id=3978,

YacTU4HOe ypaBHeHue ATOM BOZOPOAa. https://edu.vsu.ru/course/view.php?id=4156
WpeauHrepa MHOr03/1eKTPOHHbIE aTOMbl.

YpasHeHue LWpeauHrepa gna
CUCTEMbI MHOTUX YacTuL,
CuMmeTpUYHbIe 1
AHTUCMMMETPUYHbBIE
coctoaHuA. Monekynbl.

Anpa.

6 CnuH vYacTumu. OnbiThl LLTepHa-Tepnaxa. https://edu.vsu.ru/course/view.php?id=3978,
MaTemaTu4yecKkui CruH neKTpoHa. CrinH https://edu.vsu.ru/course/view.php?id=4156
annapat Teopum wacTuL,
cruha MaTtpwuubl Maynw.

Anrebpa matpuy, Mayau.
7 KBaHTOBasA Teopms https://edu.vsu.ru/course/view.php?id=3978,
nepexoaos HecTauuoHapHas Teopua https://edu.vsu.ru/course/view.php?id=4156
BO3MYLLLEHUN.
BepoATHOCTb Nepexoaa B
eANHULY BPEMEHU.
3onoT1oe npasmao depmu.
Teopus paccesHus.
BopHoBCKOe NpubankeHue B
pacceaHum.

8 Kybut. KsaHTOBbIE https://edu.vsu.ru/course/view.php?id=3978,
NHPOPMaLIMOHHbIE Ky6wur. MpUHUMNLL  https://edu.vsu.ru/course/view.php?id=4156
CUCTeMbl peannsaunn Ky6MTa.

CnyTaHHbIE COCTOAHMA.
CocrtoaHua benna.
MpUHUMNbI PaboTbl
KBaHTOBbIX KOMMbIOTEPOB.
O6wue npuHUMNBLI
KBaHTOBOM Kpuntorpaduu.
MoHATHE O TenenopTaLmu.
3akntoueHune.

13.2. Tembl (pa3gennbl) AUCLUNAMHBI U BUAbI 3aHATUIA

Ne  HaumeHoBaHue NekumoHHble  lMpaKkTUyeckue NabopaTtopHble  CamocToAaTenbHas Bcero
n/n  Tembl (pa3gena) 3aHATUA 3aHATUA 3aHATHA pabota
1 4 2 4 10
BeepeHue.
MuKpomump.

Oyanuam. MNoHAatne
0 KBAHTOBbIX
MHGOPMALMOHHBbIX
cucTemax



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

32 16 0 24 72
14. MeToaunueckue yKasaHua gnsa o6yyalowmxca No OCBOEHUIO AUCLMUNANHDI

OcBOeHME AUCLUNANHBI CKAAAbIBAETCA U3 ayAUTOPHOM PaboTbl (yuebHOM AeATeNbHOCTU, BbIMOAHAEMOM MO,
PYKOBOACTBOM MNpernojasaTenia) U BHeayAUTOPHOMN paboTbl (yuebHOM AeaTeNibHOCTU, peannsyemoit obydatoLwmmes
CaMOCTOATE/NbHO).

AyautopHaa  paboTa  COCTOMT M3 BbINOJSIHEHWA  MPAKTUYECKMX W nabopaTopHbIX 3adaHuii B 06bEMe,
npeaycMoTPEeHHOM yuyebHbIM MaaHoM.

CamocToaTenbHasa paboTa npeanonaraeT yraybEHHOe U3yyeHne OTAENbHbIX Pa3aenioB AUCLUMNINHDI C

MCNO/Ib30BaHMEM NINTEPATYPbI, PEKOMEHAOBaHHOM NPenoAaBaTeNem, a TakKe KOHCMEKTOB NPaKTUYECKUX

(nabopaTopHbIxX) 3aHATUI. B KayecTBe NaaHa 419 CAaMOCTOATe/IbHOM PaboTbl MOXKeT ObITb MCMONb30BaH pa3zen 13.1
HacToALel paboyeit nporpaMmsbl, B KOTOPOM 3adUKCUPOBaAHbI pasaenbl ANCLMUMNINHBI U UX coAepKaHue. B pasgene

13.2 paboueit nporpaMmmbl onpeaensaeTcs KOAMYecTBO YacoB, OTBOAMMOE Ha

CaMOCTOATE/IbHYI0 PaboTy MO KaxKAOMy pasgeny AUCUMNAMHbL. Bonbluee KO/AMYECTBO YacoB Ha

CcaMoCToATe/IbHYt0 paboTy OTBOAUTCA HA Haubonee TpyAHbIepasgenbl AVCLUNIVHDI. Ona
CaMOCTOATE/IbHOTO U3YyYeHUS OTAE/bHbIX PA3LeNoB AUCLUNINHBI UCMOb3yeTCa NepeyeHb AUTepaTypbl U APYTrnX pecypcos,
nepeyncieHHbIX B MyHKTax 15 1 16 HacToAwwen paboyelt nporpammbl.



YCMewHocTb  OCBOEHMA  AUCUMMAUHBI  ONpeaensferca  CUCTEMAaTUYHOCTbIO M rAy6uHOM  ayAUTOPHON K
BHeayAWUTOpHOW paboTbl 0byyatoLLerocs.

an MCNON1Ib30BaHANCTAHUMOHHA 06paSOBaTe}'IbeIX bIX TEXHONOTUMNN 3NEKT POHH O6yLIEHVIﬂ ro
BbINOJ/IHATb BCE YKa3aHWUA npenop,aBaTeneﬁ, BOBpeEMA NMOAKNHYATbCA K online 3aHATMAM, OTBETCTBEHHO NOAXOAUTb K
3adaHnAmM ana CaMOCTOATENIbHOM pa6OTbI.

15. MMepeyeHb OCHOBHO M AOMNONHUTE/ILHOWN NUTEPaTYPbl, PECYPCOB UHTEPHET, He06X0ANMMBIXA/IA 0CBOEHUA

AUCLUNINHDI

No NCcTOUHMK

n/n

1 CaBenbes, /. B. OcHoBbl TeopeTuyeckon Gpumsmnku. T. 2: KBaHTOBasA mexaHMKa : yuebHuk. T. 2 / Casenbes W.
B. — 5-e u3ga,., ctep. — 2018 .— 432 c. — <URL:
https://e.lanbook.com/book/104957>

2

Casenbes, M. B. Kypc ¢usunkun. T. 3 : KBaHTOBaA onTuKa. AToMmHasa ¢pusmka. Pusmnka teepgoro tena. dunsmka
aTOMHOrO A4pa 1 3NeMeHTapHbIX YacTuL, : ydebHoe nocobue. T. 3 / Casenbes W.
B. — 7-e u3a,, ctep. — 2019 .— 308 c. — <URL: https://e.lanbook.com/book/117716>

6) gononHWUTeNbHAA IMTepaTypa:
No MCTOYHMK

n/n

Edpemos, t0. C. KBaHTOBaA mexaHuKa : yyebHoe nocobue / 0. C. Eppemos .— Mocksa, bepanH : AupeKT-
Megaua, 2015 .— 457 c. —<URL: http://biblioclub.ru/index.php?page=book&id=273446>

2 3anpsraes, C. A. BBefieHNe B KBaHTOBbIE MHPOPMALMOHHbIE CUCTEMDI : ydebHoe nocobue / C. A. 3anpsraes.
— BopoHex : spaTtenbckuii gom Bry, 2015 .— 218 c.

3
Nanpay, /1. [. TeopeTuyeckas pusmka : yueb. nocobme ana ctyaeHToB GU3NYECKUX CNeLManbHOCTeR
yHusepcutetos : 8 10 1. / /1. A. NaHaay, E. M. inudwuy; noa pea. /.M. NMutaesckoro. - M. : Hayka, 2002. - T.
3: KBaHTOBaA mexaHuKa. Hepenatusucrckada teopma. — 803 c.

No NcTouHMK

n/n

4

MynTtaHoBCKUiA, B. B. KBaHTOBaA mexaHuKa : y4eb. nocobue ana cTyaeHToB Nef. U TeXH. By30B,
obyyatowmxca no HanpasAeHUAM NOATOTOBKM U CNELMaNbHOCTAM B 06/1. PU3MKKN U eCTeCTBEHHOHAY4YHOTO
obpaszosaHusa / B. B. MyntaHoBckuid, A. C. BacuneBckuit . — 2-e usg,., nepepab. — M. : Jpoda, 2007 . — 399
c.

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

Ne n/n NCTOYHMK
1 dneKkTpoHHas bubanoteka BrY https://lib.vsu.ru
2 DNEeKTPOHHbIN yHUBepcuTeT BIY https://edu.vsu.ru

3 3BC «JlaHb» https://e.lanbook.com/



4 «YHuBepcuteTckan 6ubanoTeka online» https://biblioclub.ru/
5 «KoHcynbTaHT ctygeHTa» http://www.studmedlib.ru/

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

16. MepeuyeHb yuebHO-meToaUUECKOrO obecneyeHUn ANA CAaMOCTOATENbHOMU PaboTbl

No NcToUHMK
n/n
1 3anpsaraes, C. A. BBeeHue B KBaHTOBblE MHPOPMALIMOHHbIE CUCTEMBI : y4ebHoe nocobue / C. A. 3anpsaraes.

— BopoHex : Uspgatenbckuii gom Bry, 2015 .— 218 c.

2 CaBesnbes, M. B. OcHoBbI TeopeTnueckoi Gusmnkn. T. 2: KBaHTOBas MexaHMWKa : y4ebHuk. T. 2 / CaBenbes W.
B. — 5-e u3g,, ctep. — 2018 .— 432 c. — <URL:
https://e.lanbook.com/book/104957>

3 Casenbes, U. B. Kypc dmsuku. T. 3 : KBaHTOBasA onTuka. ATomHasa ¢dusmnka. Pusmka teepaoro tena. dusmka
aTOMHOrO AApa M 3/1eMeHTapPHbIX YacTul, : ydebHoe nocobue. T. 3 / Casenbes U.
B. — 7-e u3ga,, ctep. — 2019 .— 308 c. — <URL: https://e.lanbook.com/book/117716>

17. UHdopmaumnOHHbIe TEXHONOrUU, UCNONIb3YeMble AR peanun3aumm yuebHOM AUCLMNANHDI, BKAKOYas NporpammHoe
o6ecneueHne n HGOPMaLMOHHO-CNPaBOYHbIE CUCTEMbI (MPU HEO6X0AUMOCTH):

Mpn peanusaumm AOUCUUNAUHBI MOTYT WMCNO/Ib30BaTbCA TEXHONOTUU 3/IEKTPOHHOIO o6yqum-| N ONCTaHUUNOHHbIE
o6paaosaTeanble TexHosormm Ha 6ase nopTtana edu.vsu.ru, a TaKXe gpyrue AoCTynHble pecypcbl CeTn MHTepHeT.

18. MaTtepuanbHo-TexHUYeckoe obecneyeHne 4UCLUMNIUHDI:

JleKUMoHHaA ayauTopMA, OCHALLeHHas  My/AbTUMEAMWHbIM  NMPOEKTOPOM;  CrneuuanmnsmMpoBaHHas Mebenb: AocKa
MenoBas WM MapKepHaa 1 wrT., cTonbl, CTyabs B Heobxogumom Konuuyectse. OC Windows v.7, 8, 10, Habop ytmuaut
(apxunBatopbl, daitn-meHeaskepsl), LibreOffice v.5-7, Foxit PDF Reader.

19. OueHouYHble CpeacTBa A8 NPOBEAEHUA TeKYLLEN U NPOMENKYTOUYHOM aTTecTauuit

MopAaoK OueHKM OCBOEHUA 06y‘-IaIOLIJ,MMVICF| y‘-IE6HOFO MmaTepuana onpegenAaeTca cogepxaHmnem cieayroumx pasgenos

ANCLUMNAUHDI:
Ne Pasgenbl AMCLMNANHGI Koa komneTeHuum Koa uHamkatopa OLeHOYHble cpeACcTBa A/1A
n/n (mozynn) TEKyLLel aTTecTaumum
1 Paspgenbi 1-8 OmMK-1 OnK-1.1 MUCbMeHHbIN onpoc
2 Paspgensbl 2-8 OlK-1 OmMK-1.2 MncbMeHHbIM onpoc
3 Paspgensbl 2-8 OlK-1 OlMK-1.3 MncbMeHHbIM onpoc
4 Paspgensbi 2-8 OlK-8 OlK-8.2 M1CbMeHHbIN onpoc

MpomexkyTouHaa aTTecTauma

®dopma KOHTpONA - DK3ameH

OueHoYHbIe cpeacTBa ANA NPOMEXKYTOUYHOM aTTecTauum

Komnnekt KUM

20 Tunosble ouEeHOYHbIe CPeACTBa U MeToAUYECKMEe MaTepurabl, onpeaenatolime npoueaypbloLeHMBaHUA

20.1 TeKyLwMil KOHTPO/Ib YCNEBAEMOCTHU



KOHTpOﬂb ycneBaemocCt no guncuunnamHe ocyulectBnAaeTca C NoMoLbio cnegyruwmnx oueHOYHbIX CpencTs: NMUCbMEHHbIN

onpoc.

I'Iepequb BONPOCOB K 3K3ameHy U gna nposegeHnAa NnUCbMeHHbIX ONpoCoB:

MaKpo- 1 MMKpOMMP. BoNHOBbIE CBOMCTBA MaTepUM.
KBaHTOBble KOMMNbIOTEPDI.

KBaHTOBbIe KaHa bl CBA3W.

KBaHTOBas Kpuntorpadwua.

CoctosAHue. [oHATME KBAHTOBOIO COCTOAHUA.
Onepatop. Anrebpa onepaTopos.

MpUHUMN cynepno3unumnm COCTOAHUN.

CooTBeTCTBME ONEPATOPOB PU3MYECKMM BEAUUYMHAM.

W e N U A WN R

Teopembl 06 3pMUTOBbIX ONepaTopax.
BonHoBan GpyHKUMA.

R
= O

YpasHeHue LWpeanHrepa.

[E
N

CTaTUCTMYECKan MHTepnpeTaLma BOAHOBOM GyHKUMKN. M3mepeHne B KBAaHTOBOM Teopuu. MocTynat ob
M3MepeHUN.

13. MpuHUMN HeonpeaeneHHOCTN ANa GUINYECKUX BENNYMH.

14. NMpepenbHbI Nepexos oT KBaHTOBOM MeXaHMKKU U KNacCUYECKOM.
15. AKcnmomaTuyeckasa KBaHTOBaA MeXaHWKa.

16. [AnpaKkoBckne 0603HAYEHUA KBAHTOBbIX COCTOAHUIA.

17. bpa v KeT — cocToaHmA. Teopus NnpeacTaBNeHUN.

18. Teopwua npeacTaBaAeHUI ANA ONepaTopoB.

19. OnepaTtop 3Bontounmn. PaznnyHble NpeacTaB/ieHUA KBAHTOBOM TEOPUMN.
20. OpgHomepHoe asuxkeHune. CBoboaHan YacTmua.

21. MoaenbHoe onucaHne B3aMMoaencTBMn YacTul,

22. TyHHenbHbIN 3pPeKT. IMHENHbIV rAPMOHUYECKUI OCLLUNNATOP.
23. Atom Bozopoaa. MHOroaneKTpoHHbIe aTOMbI.

24. YpasHeHwue LpeanHrepa Ana cMctembl MHOTMX YacTULL,.

25. CMmmeTpUYHbIe U aHTUCMMMETPUYHbIE COCTOAHMA.

26. Monekynbl. Agpa.

27. Onbitbl LWTepHa MNepnaxa. CNuH 3n1eKTpoHa.

28. CnuH yactmuy. Matpuupl Maynu.

29. Anrebpa matpuu Nayam

30. HecraunoHapHasa Teopma BO3MYLLEHUIA.

31. BepoATHOCTb Nepexosa B e4MHULYY BPEMEHMU.

32. 3onotoe npasuno Gepmu.

33. Teopwua pacceaHus.

34. BopHOBCKOE NpubnKeHMe B paccesHnn

35. Kyburt. MNpuHumMnbl peannsaumm Kybura.

36. CnytaHHble coctoAaHuA. CoctoaHuAa benna.

37. NMpuHUMNbI PaboTbl KBAHTOBbIX KOMMbIOTEPOB.

38. 0O6wWme NpUHLMMbI KBAHTOBOM KpunTtorpaduu.

39. TlloHATWe o TenenopTauumn.

OnucaHWe TexHoNOrMM npoBegeHus: obydatowemyca ciaydaiHbim  06pa3soB  gaeTca  [ABa  BOMpoca W3 nepeyts,
npuBeAEeHHOro Bbile. Ha BbINONHEHWe 3a4aHUii faeTcs 2 akaJeMUYecKux yaca.



TpeboBaHUSA K BbINMOJHEHWIO 3a4aHUI (MK LWKabl U KPUTEPUM OLLEHUBAHMA): 32 BEPHbIV M NOJIHbIM OTBET Ha  KaXKabli
BOMPOC BbICTABAAETCA OUeHKa 25 6annos. Mpu HaanumMmM oOWKMBOK W HEeAOYEeTOB, OLLEHKa CHUXKaeTcs. Ecaum yyawmiica
[OOMyCKaeT rpybbie OWMOKK, 4EMOHCTPUPYS TEM CaAMbIM HEMOHUMaHWE CyTU NPobaembl U He3HaHWe 6a3oBOro maTepuana, To
cTaBuTCA oueHKa 0 6bannos.

20.2 [pomexKyTouHasa aTrecTaums
MpomexkyTouyHaA aTTecTauma No ANCLUNINHE OCYLLECTBAAETCA C MOMOLLBIO C/IeAYOLLMX OLEHOYHbIX CPeACTB:

Komnaekt KUM.
lNepeyeHb BONPOCOB NPUBEAEH BblLLE.

Mpumepbl TUNOBLIX KOHTPO/IbHO-U3MEPUTE/IbHbIX MaTepPUanos:
KoHTponbHO-uameputenbHblii matepuan Ne 1
1. YpaBHeHue LLpeaunHrepa.

2. KyouTt. MpuHUMnbl peannsaumm Kyoura.

KOHTpobHO-M3MepuTeNbHbI maTepuan Ne 2
1. Teopembl 06 3pMUTOBbIX ONEpPaToOPax.

2. 3onoToe npasuao Gepmu.

OnuvcaHve TEXHONOMMW MpOBeAeHUs: obyyarolemycs  Cly4YalHbIM 06pa3som [aeTcs  OAMH M3 3K3aMeHaLMOHHbIX
6unetoB. 3aTeM Ha NOAFOTOBKY NpPenocCTaBasfeTcA 3 aKafeMMYECKMX 4Yaca. 3a oTBefAeHHOe Bpema obydarolmincs
OO/KEH TMNUCbMEHHO BbINOMIHUTL 3afdaHuAa ©Ouneta. [Mocne 3Toro nposoauTcs cobecenoBaHMe, B X04e KOTOPOro
MOTYT 6bITb 3a4aHbl YTOUYHSAOWME N AOMNONAHUTE/IbHbIE BOMPOCHI. [pK ycnewHom oTBeTe Ha AOMO/IHUTE/IbHbIE BOMPOCHI
obyyatowmiica MmoxKeT noayuntb oT 0 4o 10 4ONONHUTENbHBIX 6aNN0B.

TpeboBaHMA K BbIMOJAHEHUIO 33[aHMI, LWKanbl W KPUTEpUUM OUeHMBaHMA. MaKCMManbHas OLUEHKa 3a Kaxgoe
3agaHue - 25 6annos. aa oueHMBaHMA pPe3yibTaToB 06yYeHUsA Ha IK3aMeHe UCMOb3YIOTCA CAeayloLLmMe NoKasaTenu:

1) 3HAHWE OCHOBHbIX TMOHATUN KBAHTOBOM TEOPUMU WU ee MeTo40B, KOTOpble WUCNOAb3YHTCA  ANA MNOCTPOEHUA
Mo,u,eneﬁ N KOHCTPYMPOBAHUNA aNTOPUTMOB peLlleHUA NPaKTUYeCKUX 3a4au,;

2) 3HaHWe MOCTAHOBKM KNacCUYeCcKMUX 3a4ay;

3) 3HaHMe meToA0B GOPMYINPOBKM N [0KA3aTEIbCTBA MAaTEMATUYECKUX YTBEPKAEHNN;

4) ymeHue NpUMEHATb MEeTOAbl KBAHTOBOM TEOPUU ANA peLleHUs 3a4a4 NPodeccroHaNbHOW AeATeNbHOCTH;
5) ymeHue NpMMeHATb annapaT KBaHTOBOW TEOPUM A1 A,0KA3aTENbCTBA YTBEPKAEHUI U Teopem;

6) BnajeHMe HaBblKaMW KBaNUMGUUMPOBAHHOIO BbiGOpa M ajanTauuu CyLWECTBYIOWIMX METOA0B A/1A pelleHus
NPaKTUYeCKNX 3a4ay;

7) BlageHne HaBblkaMW UCNOJSIb30BaHMA METOL0B pelleHNA KnaCCUYeCKUX 3adad KBaHTOBO TEeOpUN pOnAa peweHua
pPa3nnYHbIX eCTeCTBEHHOHAaYy4YHbIX 3a4au.

anBeAéHHble HUXXe 3a4adHUA peKomeHAyeTCA MUCNOo/Ib30BaTb NpuU nposBegeHMU AUATrHOCTUYECKUX pa601 ANA OUEeHKHU
OCTaTOYHbIX 3HaHUI1 NO auncuunauntHe

POC_09.03.02 N"HchopMaALMOHHBbIE CUCTEMbI U TEXHOSOINN



top/MNo ymonyauuro ana ®OC_09.03.02 UHopmaLMOHHbIE CUCTEMbI U
TEeXHONornm

top/MNo ymonyanuro ana ®OC_09.03.02 UHopmaLMOHHbIE CUCTEMbI U
TexHonoruu /OMNK-8/KBaHToBas Teopus

top/MNo ymonyanuro ana ®OC_09.03.02 UHopmaLMOHHbIE CUCTEMbI U
TexHonoruu /OlNK-8/KBaHToBas Teopuss/KBaHTOBas Teopus_TecToBble 3afaHUA

KommyTtaTopbi - 3

CooTtHecure onepaTop (HU3MIECKOH BEIMUNHBI C €T0 ONPEIEICHHEM MAT

Bann no ymonyanuio:| 1

Nepemewats:|[a

MokasaTb Konn4yecTBo npaBUIIbHbIX OTBETOB NOCJie OKOHYaHUA: ,El,a

LWTpacp 3a kaxayro HenpaBunbHyto nonbITKy:| 0

ID-HOMep:
Bonpoc OTtBeT
1. X onepaTop KoopauHaTbl
2. \( -\imath\hbar\frac{\partial } {\partial x} \) npoekumsa nmnynbsca
3 \( -\frac{\hbar*2} {2m} (\frac{d"2} {dx"2}+\frac{d"2} {dy"2}+\frac{d"2} |onepaTop KNHETNYECKOW
C [dz2h)Y) aHeprum
4. I\( -\imath\hbar\frac{\partial}{\partial\phi} \) NPOEKLMA MOMEHTa MMNyrbca
5. \(\nabla”2_{\theta,\phi} \) KBagpaT MOMEHTa UMnyrsbca

O6LwWwmMin OT3bIB K BONPOCY:

[na no6oro npaBUNbLHOro OTBETA: Ball oTBeT BEPHbIA.

[nsa no6oro HenpaBuNbHOro oTBeTa: Baw oTBeT HeMpaBUAbHBLIN.

Baw OTBET 4YaCTUYHO

[Ans no60oro YacTU4HO npaBuUibHOro oreeTa: o
NpPaBUIbHbIN.

Mopckaska 1:

MNoka3aTb KOonNM4ecTBO NpaBuNbHbIX oTBeTOB ([Moacka3ka 1): Het
Yaanutb HeKoppeKkTHble oTBeThl (Moackaska 1): Het
Teru:

Bbi QormkHbI ykaszamb o MeHbwel Mepe d8a gorpoca U mpu omeema. Bbi Moxeme 8Ko4uma
dornonHuUMmesnbHbIe HerpasusbHbie omeemal, co30ag omeem Ha rnycmou eonpoc. 3anucu, 20e u
gorpoc u omeem nycmele, 6ydym usHopuposambCs




Onepatop NaMuUnbTOHa

CooTtHecute BU oneparopa ['aMUIbTOHA C COOTBETCTBYIOIIEH KBAHTOBOW CUCTEMOM MAT
Bann no ymonyanuio:| 1
NepemewaTs:| Ja
MokasaTb KONMYECTBO NPaBUNbLHLIX OTBETOB Nocrne okoH4YaHus:| [a
Ltpad 3a kKaxayro HenpaBUnbHYO NonbITKy:| 0
ID-HOMep:
Bonpoc OTtBeT
1. \( -\frac{\hbar"2} {2m}\frac{d"2} {dx"2} }), \(x\in R\) cBobogHasa yactuua
) \( -\frac{\hbar"2} {2m}\frac{d"2} {dx"2} \), ecm \(0<x<a\); u O, YyacTuua B sMe ¢ 6ECKOHEYHO
’ ecm \(x<0,x>a\) BbICOKUMW CTEHKaMW
3. \( -\frac{\hbar"2} {2m}\nabla"2 + \frac{e"2} {r} \) aToM Bogopoaa
4 \( -\frac {\hbar"2} {2m}\frac {d"2} {dx"2}+\frac {m\omega"2x"2} NVHEWHbIV rapMOHNYECKUIA

2}

ocuMnnaTop

O6LwWKi OT3bIB K BONpPOCY:

[lns no6oro npaBUNbLHOro oTBeTa:

Baw oTBeT BEpPHbIN.

Ons no6oro HenpaBunbHOrro oTeBeTa:

Baw oTBeT HenpaBUAbHbIN.

[Ans no6oro 4acTU4HO npaBuUbHOro orseTa:

Baw oTBeT YaCTUYHO
NpaBU/IbHbIN.

Mopckaska 1:

Moka3aTb KonNM4yecTBO NpaBuUINbHbIX oTBeTOB ([Moackaska 1):

HeT

Yaanutb HekoppekTHble oTBeThl (Moackaska 1):

HeT

Teru:

Bbi dormkHbI yka3amb 10 MeHbwel mepe 08a 80rpoca U mpu omeema. Bbl Moxeme 8KkmoYums
dornonHUMesnbHbIe HerpasusibHbie omeemai, co3dag omeem Ha rycmol eonpoc. 3anucu, 20e u

gorpoc u omeem nycmele, 6ydym usHopuposambCs




ATtom Boaopoaa

DIIEKTPOH B aTOME BOAOPO/Ia HAXOIUTCS B COCTOSTHUM C OTIPEeNIEHHON dHEpTUueil. B 3ToM cocTossHUM Tak xe

CKOPOCTH

ONPEIEIIEHHBIM SBJISIETCS] 3HAYCHHUE. .. MA
Bann no ymonuanwuio:| 1
Cny4anHbI nopsagok oteetos| [1a
Hymeposatb BapuaHTbl oTBeToB?| 0
MNokasaTb KONU4YeCTBO NpaBUSIbHbLIX OTBETOB Nnocre okoH4YaHus:| [da
LWtpad 3a kaxayro HenpaBunbHYO nonbITky:| 0
ID-HOMep:
OTBeThI OT3bIB OueHka
A. MOMEHTa UMITYJIBCA 0
B. KBajipaTa MOMEHTa UMITYJIbCa 33.3
C. HMITYJTbCa 0
D. KOOPAUHATHI 0
E. MPOEKIMA MoMeHTa uMityiibea \( Lz \) 33.3
F. MPOCKITMH CITHHA 33.3
G. 0

OO6LWMI OT3bIB K BONPOCY:

Onsa no6oro npaBUNbLHOro oTBeTa:

Bal oTBET BEpHbIN.

[Ons nro6oro HenpaBuUbHOro oTeBeTa:

Bal oTBeT HenpaBW/IbHbIN.

Ona nob6oro 4acTu4YHoO npaBuibHOro
oTBeTa.

Baw oTBeT YacTU4YHO I'IpE]BMIIbeIVI.

Mopckaska 1:

MokazaTb KONU4YeCTBO NPaBUNbHbIX
oTtBeTOB (Moacka3ska 1):

HeT

Ypanutb HEKOPPEKTHbIe OTBETbI
(Moackaska 1):

HeT

Teru:

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




Atom Bopopoaa - 4

quciia

DHepreTU4ecKuii CIeKTp CBA3aHHBIX COCTOSIHUI 3JICKTPOHA B aTOME BOJIOpO/Ia MA
Bann no ymonuanwuio:| 1
Cny4anHbI nopsagok oteetos| [1a
Hymeposatb BapuaHTbl oTBeToB?| 0
MNokasaTb KONU4YeCTBO NpaBUSIbHbLIX OTBETOB Nnocre okoH4YaHus:| [da
LWtpad 3a kaxayro HenpaBumnbHYO nonbITky:| 0
ID-HOMep:
OTBeThI OT3bIB OueHka
A. BBIPOKJIEH 25
B. HEBBIPOXKIICH 0
C. JIMCKPETHBIH 25
D. HeTpepbIBHBIH 0
E. SKBUAVUCTAHTHBIN 0
F. HaXOI‘[lI/ITCSI B O6J'[aCTI/I OTPULIATCIIBHBIX 25
BHAYCHUU
G Haxo;EHTc;I B 00JIACTH MTOJIOKUTEIBHBIX 0
3HaYCHUI
H. CTYIAETCS C POCTOM TJIABHOT'O KBAHTOBOTO 25

O6LMI OT3bIB K BONpPOCY:

Ons nro6oro npaBunbHOro oreeTa:

Balu oTBeT BEpPHbIA.

Ansa no6oro HenpaBUNLHOro oTBeTa:

Baw oTBeT HenpasuW/bHbIN.

[5ns Nto60ro 4YacTUYHO NPaBUITLHOrO
oTBeTa:

Balu OTBET YAaCTMYHO NPABU/IbHbIN.

Mopackaska 1:

MNoka3saTb KONMYeCcTBO NPaBUNbHbIX
oTtBeTOB ([Moackaska 1):

HeT

YpanuTb HEKOPpPEeKTHble OTBETbI
(Noackaska 1):

HeT

Teru:

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




BonHoBas ¢pyHKuus - 2

CBolicTBa BOJIHOBOU (PyHKIIMH MA
Bann no ymonuanwuio:| 1
Cny4anHbI nopsagok oteetos| [1a
Hymeposatb BapuaHTbl oTBeToB?| 0
MNokasaTb KONU4YeCTBO NpaBUSIbHbLIX OTBETOB Nnocre okoH4YaHus:| [da
LWtpad 3a kaxayro HenpaBumnbHYO nonbITky:| 0
ID-HOomep:
OTBeThI OT3bIB OueHka
A. OJHO3HAYHOCTD 33.3
B. KOHEYHOCTh 33.3
C. MHOI03HaYHOCTh 0
D. SPMHUTOBOCTh 0
E. COTIPSHKEHHOCTD 0
F. HENpPepbIBHOCTh 33.3

O6LWMI OT3bIB K BONpPOCY:

Ons nro6oro npaBunbHOro orseTa:

Balw oTBET BEpPHbIN.

[lnsa nioboro HenpaBUINLHOro OoTBeETA:

Balu oTBeT HenpaBuU/bHbINA.

[ns no6oro 4YacTUYHO NPaBUSILHOrO
oTBeTa:

Baw oTtBeT 4acTn4HoO ﬂpaBMﬂbeIVI.

Mopackaska 1:

MokasaTb KONUYecTBO NpPaBUNbHbIX
otBeToB (Moackaska 1):

HeT

YpanuTb HEKOPpPeKTHble OTBETbI
(Mopckaska 1):

HeT

Teru:

(MC/MA)

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




top/MNo ymonyauuro ana ®OC_09.03.02 UHopmaLMOHHbIE CUCTEMbI U
TexHonoruu /OMNK-8/KBaHToBasa Teopus/KBaHTOBas Teopus_3agaHnUs C KOPOTKUM

oTBeTOM

HopmupoBka - 2

IlycTh crcTeMa HaXOAUTCS B COCTOSIHUH, OMUChIBAEMOM BOJIHOBO# (yHKImen \( |\Psi>=C|0>+0,5|1>+0,5[2>+0,5|3>\). NUM
Onpenenure C.
Bann no ymonuaHwuo:| 1
LWtpad 3a kaxayro HenpaBunbHyO nonbITky:| 0
ID-HOMep:
OTBeThI OT13bIB OueHka

A. 0.5 100

O6LWwKMi OT3bIB K BONpPOCY:

MNoacka3ska 1:

MokasaTb KONMU4YEeCTBO NPaBUNbHbIX Het

oTtBeTOB ([Moackaska 1):

YAanuTb HeKOppeKTHbIe OTBEThI Het

(Noackaska 1):

Teru:
UmnopmuposaHue amoao muria 8orpoca He noddep)xueaemcs.
top/lNo ymonyauuro ana ®OC_09.03.02 UHpopmaLMOHHbIE CUCTEMbI U
TexHonoruu /OlNK-8/KBaHToBas Teopus/KBaHToBas Teopusa_3sanaHusa c
pa3BEPHYTbLIM OTBETOM
OcHoBHOe coCcTOsiIHMe

Jaiite onmpeneneHre NOHATHIO "OCHOBHOE COCTOSIHUE KBAaHTOBOM CHCTEMBI" ES
Bann no ymonuanuio:| 1
OOGbIYHbIV
®dopmar oTBeTa:
TEKCT

Tpe6oBaTh TekcT:| [la

Pasmep nons:| 15

PaspewuTsb BnoxeHus:| 0

Tpebyemoe uncno BnoxeHui:| 0

PaspelueHHble TunNbI ¢hannos:

ID-HOMep:

LLlabnoH oTBeTa

MHdopmaumna ana oueHuBaroWmx

O6LWKI OT3bIB K BONpPOCY:

Teru:

oueHeH rperodagamesieM 8pyyHYIHo.

Lonyckaem e omeeme 3azgpy3ums ¢halin u/unu egecmu mekcm. Omeem OormkeH 6bimb




[na oueHnBaHMA pe3ynbTaToB 06y4YeHUA Ha 3K3ameHe ucnonbayetca 4-6annbHan WKana:

«OTIMHYHO», «KXOPOLOo», «KyaOBNETBOPUTE/IBHO», KHEYA0B/IETBOPUTE/IBHO»

Kputepumn oueHnsaHuA

LLIkana oueHOK

CpeaHuin 6ann no pesynbTaTam TEKYLMX aTTeCTaLmMil B CyMMe C OLeHKOM 3a
3K3amMeHaLUMOHHY0 paboTy 1 A0NONHUTENbHbIMM BaslaMuK IEXKUT B AMaNa3oHe
90-100.

Omnu4yHo

CpefHuit 6ann no pesysbTaTaM TEKYLLMX aTTECTALMIN B CYMME C OLLEeHKOM 3a
3K3aMeHaUMOHHY0 paboTy U AONONHUTENBHBIMKU BanNammn NeXUT B AMana3oHe
70-89.

Xopowo

CpepgHuit 6ann no pesynbTatam TEKYLMX aTTECTALMIA B CYyMME C OLeHKOM 33
3K3aMeHaUMoHHY0 paboTy 1 A0NONHUTENbHBIMKU BaNlaMU NEXUT B AManasoHe
50-69.

Y0osnemeopumesibHO

CpegHuii bann no pesynbTaTam TEKYLLMX aTTecTaumuii B CyMMe C OLeHKOM 3a
9K3aMeHaUMOoHHY0 paboTy 1 A0NONHUTENbHBIMK 6anamu MmeHblue 50.

HeydosnemeopumesnbHo
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