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PABOYAA MPOrPAMMA YYEEHOW AUCLUN/IUHDI

51.0.31 KBaHTOBas TE0PUSA

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

2. Mpodunb noarotToBKK/cneymnanmsauma:
NHKeHepua MHOPMALMOHHbIX CUCTEM U TEXHOIOTUI
3. Keanudwukauma (cteneHb) BbiNyCKHUKA:

bakanaspuat

4. ®opma obyuyeHus:

OuHan

5. Kadeapa, oTBeuatowian 3a peanmsaumio ANCLUNINHDI:
Kadeapa undposbix TEXHONOTMN

6. CoctaButenu nporpammebi:

3anpsaraes Cepreit AnekcaHaposuy, 4. ¢.-m. H., npodeccop
7. PekomeHpoBaHa: npotokon HMC Ne 5 ot 05.03.2024
8. YuebHbiii rog: 2026-2027 Cemectp(bl): 6



9.llenu u 3agaum yuebHoM AUCLUNAUHDI:

Llenbto Kypca ABNAETCA O3HAaKOMJIEHME CTYAEeHTOB C OCHOBHbIMW MOHATUAMMU KBaHTOBOM TEOPUN N ee MaTeEMATUYECKUM

annapatom.

3afaun y4ebHOM AMCUMMIMHLI: GOPMMPOBAHME YMEHMA WCMNONb30BaTb MOHATMA W annapat Teopuu ans

ncenenoBaHMA KBaAaHTOBbIX VIHCI)OpMaLI,VIOHHbIX CUCTem, a TaKXKe OnAa peweHunA I'IpOCTEVILIJI/IX 3a4a4d KBaHTOBOW

Teopun MHGopMaLmK.

10. MecTo yyebHoii gucuMnanHbI B CTpyKType OOM:

KBaHTOBasA Teopus BXOAMUT B LKA NPOdECCHOHANbHBIX AUCUMNANH B 06A3aTeNbHOM YacTu 6aoka B1. Mpu nsnoxeHmm
Kypca MCMNONb3ylTCA CBEAEHUA M3 TaKUX AUCUMNAWMH, Kak “Anrebpa u reometpus”, “MatemaTnyeckuin aHanms ",

“MexaHvKka 1 onTuKa”, “YpaBHeHUs mMaTeMaTUyecKon OU3MKKU UK cneunasnbHble GyHKLMK”.

11. MnaHupyemble pe3yabTaTbl 06yueHUs no gucumnanHe/moaynio (3HaHUA, yMEHUA, HaBblKK),COOTHECEHHbIE C
nNAaHUpyembiMU pesysibTaTaMn 0CBoeHUs 06pasoBaTeibHOM Nporpammbl (KOMNETeHUMAMU BbINyCKHUKOB):

Kopa v Ha3BaHWe KomneTeHumu

OMK-1 CnocobeH npumeHaTb
€CTeCTBEHHOHAY4Hble U
0bLENHKEHEPHbIE 3HAHWA,
MeTOZbl MaTEMATUYECKOrO
aHann3a u MoAeNMpPoBaHuA,
TEOPETUYECKOTO M
3KCMepUMEHTANIbHOTO
nccnefoBaHuA B
npodeccuoHanbHOM
0eATeNbHOCTY;

OMNK-1 CnocobeH npumeHaTb
€CTeCTBEHHOHAY4HblE U
06LLENHKEHEPHbIE 3HAHUSA,
MeToAbl MaTeMaTUYeCcKoro
aHaAn3a M MOAENNPOBAHMS,
TEOPETUYECKOTO U
3KCNEepPUMEHTANIbHOTO
nccnenoBaHuA B
npodeccMoHanbHOM
AeaTeNbHOCTY;

OMNK-1 CnocobeH npumeHaTb
ecTeCTBEHHOHay4Hble 1
06LLEeNHKeHepHble 3HaHUA,
MeTOoAbl MaTEMaTUYECKOro
aHanu3a u moaenMpoBaHuA,
TEeopeTUYecKoro n
9KCMEepMMEHTANIbHOTO
nccneposaHuA B
npodeccMoHanbHOM
0eATeNbHOCTY;

Kopa, v Ha3BaHWe MHAMKaTopa
KOomneTeHuum

OMK-1.1 3HaeT OCHOBbI
MmaTeMaTuUKn, GU3nKn,
BbI‘WIC}'IVITe}'IbHOVI TEXHUKN U
nporpaMmmmnpoBaHms

OlK-1.2 Ymeert pewatb
CTaHAAPTHble
npodeccMoHanbHble 3a43a4m ¢
NpUMeHeHnem
€CTeCTBEeHHOHAY4YHbIX U

OB LLLEVHKEHEPHbIX 3HAHUN,
MeTO40B MaTeMaTUYeCKoro
aHaM3a U MOAENMPOBAHUA

OlK-1.3 VimeeT HaBbIKM
TEOPETUYECKOro M
3KCNEPUMEHTANBHOTO
nccnefoBaHma o6bEKTOB
npodeccMoHanbHOM’

3HaHKUA, YMEHUA, HaBbIKK

3HaTb: TEOPETUYECKME OCHOBDI
HepenATUBUCTCKON KBAHTOBOM Teopuu;
CNocobbl MPUMEHEHUA YPaBHEHNI
KBAHTOBOM TEOPWUW. MPUHLMMbI
npumeHeHunA KBaHTOBOM naeonormn B
MHbOPMALLMOHHBIX CUCTEMAX.

YmeTb: pewaTtb  OCHOBHble 3a4a4n
KBAaHTOBOW Teopuu, apPpeKkTUBHO
NPUMEHATb  KBaHTOBYID TEOpUIO MpU

OonnCaHUM  MOAEeNbHbIX 31eMeHTapPHbIX
KBAHTOBbIX CUCTEM.

BnageTb: HaBbIKAMW MPUMEHEHUA
MaTemaTM4ecKoro annapara
KBAHTOBOM TEOPUMU.



OMNK-8 CnocobeH npumeHaTb

MaTeMaTUYeCKne moaenm, OTlK-8.2 YmeeT npumeHATb Ha
MeTo/bl M CpeacTBa NpaKkTUKe matemaTuyeckune
NPOEKTUPOBaAHMA MmoAenn, MetToabl U cpeacTsa
NHPOPMALIMOHHbBIX U NPOEKTUPOBaHMUA U
aBTOMATM3UPOBAHHbIX CUCTEM. aBTOMaTM3aLMK
CUCTEMAEATENIbHOCTH

12. O6bem AUCUUNAMHDI B 3a4eTHbIX eguHULax/uac:

3/108
dopma npomerKyTOUHOI aTTecTauuu:

DK3ameH

13. Buabl yueb6HoOM paboTbl

YMeTb: pewatb  OCHOBHble  33Jauu
KBaHTOBOM Teopuu, addeKTUBHO
MPUMEHATb  KBAHTOBYHD TEOPWUIO MpU
ONMWCAHUN  MOZLENbHbIX  3NeMEeHTapHbIX
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 MOMOLLBHO
HanmeHosaHue ONCLMNINHBI OHANalH-Kypca, IYMK
pasaena guCcuMnanHbI
1 https://edu.vsu.ru/course/view.php?id=3978,

Makpo- 1 mukpomump.
BosiHOBblE CBOMCTBA
maTepumn. KsaHToBble
KomnbtoTepbl. KBaHTOBblE
KaHanbl cBA3n. KaHToBasA

BesepeHue.
MuKkpomup. yanusm.
MoHATME O KBAHTOBbIX
MHPOPMALMOHHBIX
cucTemax

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

Kpuntorpadus.
n/n ConepxaHve pasgena Peanusaums pasgena 4UCLMNIUHBI C MOMOLLbIO
HanmeHosaHwe AVCUMNAUHBI OHMalH-Kypca, JYMK

paszena AUCLUNIUHBI



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

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

KBAHTOBOIO COCTOAHMUA.
Onepatop. Anrebpa
onepatopos. MpuHumn
Cynepnosnumm COCTOAHWUM.
CooTBeTCTBME ONEPATOPOB
bdU3MYECKMM BEANYMHAM.
Teopembl 06 3pMUTOBbIX
onepartopax.

BonHoBan ¢pyHKUmMA.
YpasHeHue LpeauHrepa.
CratmucTuyeckas
MHTepnpeTauma BOJIHOBOM
bYHKUMK. M3mepeHme B
KBaHTOBOM TeOpUM.
MocTtynat 06 M3mepeHuu.
MpuHUMnN
HeonpeAeneHHOCTU ANnA
OU3NYECKNX BENUYNH.
MpeaenbHbIl Nepexos oT
KBAHTOBOM MeXaHWUKN U
K/TaCCUYECKOM.

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

Teopum.

4 OaHomepHoe https://edu.vsu.ru/course/view.php?id=3978,
ypaBHeHue OpHomepHoe asukeHue. https://edu.vsu.ru/course/view.php?id=4156
LWpeanHrepa CeobopHasn yactuua.

MopenbHoe onucaHue
B3aMMOAENCTBUIM YacTULL,.
TYHHenNbHbIN 3P deKT.
JINHEMHbIN rapMOHUYECKUI

OCUMANATOP.
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,

yacTuuHoe ypasHenne  ATOM Bogopoaa. https://edu.vsu.ru/course/view.php?id=4156
WpeaunHrepa MHOroaneKTpoOHHbIE aTOMbI.

YpasHeHue LpeanHrepa ana
CUCTEMbI MHOTUX YacTuLL,.
CmmeTpUuYHbIe 1
AHTUCMMMETPUYHbBIE
cocTtoAHnA. Monekynbl.

Appa.

6 CnuH vYacTumu. OnbiTb! WTepHa-Tepnaxa. https://edu.vsu.ru/course/view.php?id=3978,
MaTtemaTnyeckuii CruH 3neKTpoHa. CrivH https://edu.vsu.ru/course/view.php?id=4156
annapat Teopum wacTuL,
crnka MaTtpuubl Maynn.

Anrebpa matpuy, Naynu.
7 KBaHTOBasA Teopms https://edu.vsu.ru/course/view.php?id=3978,
nepexoaos HecrauuoHapHas Teopus https://edu.vsu.ru/course/view.php?id=4156
BO3MYLLEHWNA.
BepoAaTHOCTb Nepexoaa B
eANHULY BPEMEHU.
3onotoe npasuao Gepmu.
Teopus paccesaHus.
BopHoBcKoe npunbaunskeHve B
pacceaHuu.

8 Kybut. KsaHTOBbIE https://edu.vsu.ru/course/view.php?id=3978,
NHPOPMaLIMOHHbIE Rybur. MpUHUMNDLL  https://edu.vsu.ru/course/view.php?id=4156
cucTeMbl peanusaunm Kybura.

CnyTaHHbIEe COCTOAHMA.
CoctoaHua benna.
MpuHLUMNbI paboTbl
KBAHTOBbIX KOMMbIOTEPOB.
O6uwue NnpuHLMNbI
KBaHTOBOM Kpuntorpaduu.
MNoHATMEe 0 TenenopTaumun.
3akntoueHue.

13.2. Tembl (pa3gennbl) AUCLUNAMHBI U BUAbI 3aHATUIA

Ne HanmeHoBaHMe J1eKUMOHHbIe MpakTnyeckme JTabopaTtopHble CamocroAaTenbHas Bcero
n/n  Tembl (pasaena) 3aHATUA 3aHATUA 3aHATUA paboTa
1 4 2 4 10
BesepeHue.
Mukpomump.

Ayannsm. MoHATHe
O KBaHTOBbIX
MHOOPMALLMOHHbIX
cmcTemax



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

OcBOEHMWE AUCLMNNHBI CKAAAbIBAETCA U3 ayAUTOPHON PaboTbl (yuebHOM AeATeNbHOCTH, BbIMOAHAEMON NOA,
PYKOBOACTBOM NpernogasaTena) v BHeayAUTOPHOMN paboTbl (y4ebHON feATeNbHOCTH, peannsyemoin obyyatommes
CaMOCTOATE/IbHO).

AyautopHaa  paboTa  COCTOMT M3 BbINOJSIHEHWA  MPAKTUYECKMX W NabopaTopHbIX  33JaHuii B 06bEME,
npeaycMOTPeHHOM y4ebHbIM NaaHoM.

CamocTonaTeNbHas paboTa npeanonaraet yraybnéHHoe nsyyeHume oTAebHbIX Pa3feoB AUCLUMNINHBI C

NCNO/Ib30BAaHMEM INTEPATYPbI, PEKOMEH0BAHHOM NPEnoAaBaTeNem, a TakKKe KOHCMEKTOB NPaKTUYECKUX

(nabopaTopHbIx) 3aHATKI. B KauecTBe NaaHa A/19 CaMOCTOATENbHOW PaboTbl MOXKET BbITb MCMONb30BaH pasgen 13.1
HacTosLLel paboyei Nporpammsbl, B KOTOPOM 3adUKCUPOBaAHbI Pasae bl AUCLMUIMINHDBI U UX COAepKaHue. B pasgene

13.2 paboueit nporpaMmmbl onpesenseTcs KOAMYeCcTBO YacoB, OTBOAMMOE Ha

CaMOCTOATE/IbHYIO PaboTy MO KaXKAOMYy pasfaeny AUCUMMNAMHBIL. Bosbluee KOAMYecTBO 4acoB Ha

camocToATeNbHYto paboTy oTBOAUTCA HAa Hanbonee TpyAaHbIepasgenbl ANCLUMNAUHDI. Ona
CaMOCTOATE/IbHOTO U3YYEeHUs OTAE/IbHbIX PA3AesoB AUCLUUMANHBI UCNONb3YEeTCA NepeyeHb IMTepaTypbl U APyrux pecypcos,
nepeyncsieHHblx B MyHKTax 15 1 16 HacTosLel paboyeit nporpammel.



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

MpM MCNONb30BAaHAMCTAHUMOHHM 06 Pa30BaTENbHbLIXbIX TEXHONOTUMNN 3NEKTPOHH 0byyeHus
ro

BbINO/MIHATb BCE YyKasaHuA npenogasaTesieil, BOBPemMs MNOAKAYaThbCA K online 3aHATMAM, OTBETCTBEHHO MOAXOAWUTbL K
3a[aHUAM A8 CAMOCTOATE/IbHOM PaboTbl.

15. MMepeyeHb OCHOBHOI M AONO/NHUTE/NIbHOW NIUTEPATYpPbl, PECYPCOB UHTEPHET, HE06X0AUMBIXAJA OCBOEHUSA

AVUCLUNAUHDI

No NcTouHmMK

n/n

1 Casesnbes, U. B. OcHoBbI TeopeTuueckon dusnkn. T. 2: KBaHTOBas mexaHuKa : yuebHuk. T. 2 / Casenbes W.

B. — 5-e u3ga,., ctep. — 2018 .— 432 c. — <URL:
https://e.lanbook.com/book/104957>

Casenbes, W. B. Kypc ¢usunkun. T. 3 : KBaHTOBaA onTuKa. AToMmHasa ¢pusmka. Pusmnka teepgoro tena. Punsmka
aTOMHOTO A4pa Y 3NeMeHTapHbIX YacTul, : yyebHoe nocobue. T. 3 / CaBenbes WU.
B. — 7-e u3a,, ctep. — 2019 .— 308 c. — <URL: https://e.lanbook.com/book/117716>

6) gononHUTeNbHAA IUTepaTypa:
No MCTOYHMK

n/n

Ebpemos, t0. C. KeaHTOBas MexaHuKa : ydebHoe nocobue / H0. C. Eppemos .— Mocksa, BepauH : Anpekt-
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 : spgatenbckuii gom Bry, 2015 .— 218 c.

3
Nanpgay, /1. . TeopeTnyecKas ¢u1smKa : yyeb. nocobue ana cTyaeHToB GU3UYECKUX CeumnasibHOCTEN
yHusepcutetos : 8 10 1. / /1. A. NaHaay, E. M. ludwmuu; noa pea. /.M. NMutaesckoro. - M. : Hayka, 2002. - T.
3: KBaHTOBaA mexaHuKa. Hepenatusucrckaa teopma. — 803 c.

No McTouHmMK

n/n

4

MynTtaHoBCKUiA, B. B. KBaHTOBaA mexaHuMKa : y4eb. nocobue ana cTyaeHToB Nes. U TeXH. By30B,
obyyatowmxca nNo 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) MHPOPMALMOHHbIE 3/1EKTPOHHO-06Pa30BaTe/IbHbIe PECcypCbl:

Ne n/n NCTOYHUK
1 dneKkTpoHHasa 6ubanoteka BrY https://lib.vsu.ru
2 DNEeKTPOHHbIN yHMBepcuTeT 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 MNcTouHMK

n/n

3anpsraes, C. A. BBefieHWe B KBaHTOBble MHPOPMaLMOHHbIE cUCTEMbI : y4ebHoe nocobue / C. A. 3anpsraes.
— BopoHex : U3pgatenbckuii gom BIY, 2015 .— 218 c.

2 CaBesibes, . B. OcHoBbI TeopeTuyeckon Gpusmkn. T. 2: KBaHTOBas mexaHuWKa : yuebHuk. T. 2 / CaBenbes W.
B. — 5-e u3g,, ctep. — 2018 .— 432 c. — <URL:
https://e.lanbook.com/book/104957>

3 Casenbes, V. B. Kypc pusuku. T. 3 : KBaHTOBasA onTuKa. ATomHasa ¢pusmka. Pusmnka teepgoro tena. Pusmka
aTOMHOrO Afpa M 3N1eMeHTapHbIX YacTul, : yuebHoe nocobue. T. 3 / Casenbes U.
B. — 7-e u3ga,, ctep. — 2019 .— 308 c. — <URL: https://e.lanbook.com/book/117716>
17. UHdopMaUMOHHbIe TEXHON0MMK, UCNOoNb3yeMble ANA peannsaumnmn ydebHoi AUCUMNANHDI, BKAOYAA NPOrpamMmmHoe
obecneyeHne U MHGOPMaLMOHHO-CNPABOYHbIE CUCTEMDI (Mpu HeobxoaumocTu):

Mpu peanusaumm AUCLUMIMIMHBI MOTFYT WCMNO/Nb30BaTbCA TEXHOOMMM 3/EKTPOHHOrO O6YyYeHWA W AWUCTAHLMOHHbIE
obpasosaTesibHble TEXHOOMMK Ha Hase nopTana edu.vsu.ru, a Tak:Ke Apyrue AOCTYMHble Pecypcbl cetu MHTepHerT.

18. MarepunanbHo-TexHU4Yeckoe obecneyeHme AUCLUN/INHDI:

JNleKuMoHHaA ayaAuTOpMA, OCHALWLeHHAA  My/JbTUMEAMWHbIM  NPOEKTOPOM;  Cneuuann3mMpoBaHHas Mebenb: A0CKa
MeJsioBas WAM MapKepHas 1 wWT., cTonbl, CTy/Nbs B Heobxogmmom Kosmyectse. OC Windows v.7, 8, 10, Habop yTuaut
(apxmBatopbl, ban-meHeakepbl), LibreOffice v.5-7, Foxit PDF Reader.

19. OueHouHble CpeacTBa ANA NPoBeAEeHUA TEKYLLEN U NPOMEKYTOUHOI aTTecTauui

I'Iopn,a,ox OUEHKKM oCcBOEHUA 06y‘-|aI-OLLI,VIMVICF| y‘-IE6HOI'0 MaTepuana onpegenaeTca cogepXaHmnem cneayroumx pasgenos

OVNCUMNANHDI:
Ne Pasgenbl AMCLUMMANHDI Koa komneTeHuum Koa nHamkaTopa OueHoYHbIe cpeacTBa ANA
n/n (mogynn) TeKylLlen aTTectTaumnm
1 Pasgenbl 1-8 OlnK-1 OmMnK-1.1 MncbMeHHbIM onpoc
2 Paspgensbl 2-8 OlMK-1 OlK-1.2 MUCbMEHHbIN onpoc
3 Pasgensbi 2-8 OlK-1 OmMK-1.3 MUCbMeHHbIN onpoc
4 Pasgensbl 2-8 OlK-8 OlK-8.2 MncbMeHHbIM onpoc

MpomexkyTouHaaA aTTectauma

dopma KOHTpONA - DK3ameH

OueHOYHble CpeacTBa A1 MPOMEXKYTOYHOM aTTecTaumm

Komnnekt KUM

20 Tunosble OLEeHOYHbIE CPeACTBa U MeTOAUYECKME MaTepuanbl, onpeaensatowme npoueaypblioLeHUBaHUA

20.1 TeKyLwMii KOHTPOJIb yCNEeBaemMocCTH



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

onpoc.

lMepeyeHb BOMPOCOB K 3K3aMeHY U ANA NpoBeAeHUA MUCbMEHHbIX ONPOCOB:

MakKpo- 1 MMKpOMUP. BosIHOBbIE CBOICTBA MaTepUN.
KBaHTOBble KOMMbIOTEPBI.

KBaHTOBbIe KaHa/bl CBA3M.

KBaHTOBas Kpuntorpadwus.

CoctoaHue. MNoHATME KBAHTOBOIO COCTOAHMA.
Onepatop. Anrebpa onepaTtopos.

MPUHLMN cyneprnosmLLMmn COCTOAHUINA.

CooTBeTcTBME OMNEPaToOPOB GUIUYECKUM BEUUMHAM.

L X N A WDN R

Teopembl 06 3pPMUTOBbIX ONEpaTopax.
BonHoBas yHKUMA.

AR
= O

YpasHeHue LLpeanHrepa.

[N
N

CTaTUCTMYECKan MHTepnpeTauma BOAHOBOM GyHKUUKN. Mi3mepeHne B KBaHTOBOM Teopuu. MocTynat ob
M3MepeHUN.

13. MpuHUMN HeonpeaeneHHOCTN ANA GUINYECKUX BENNYMH.

14. NMpepenbHbI Nepexos oT KBaHTOBOM MeXaHMKKU U KaCCUYECKOM.
15. AKcnmomaTmyeckan KBaHTOBaA MeXaHWKa.

16. [AnpaKoBckMe 0603HaYEHUSA KBAHTOBbIX COCTOAHUNA.

17. Bpa v KeT — cocToAHUA. Teopua npeacTaBieHUN.

18. Teopusa npeacTaBAeHWUA A8 ONEPATOPOB.

19. Onepatop aBontoLUMN. PasnnyHblie NpeacTaB/leHUsa KBaHTOBOM TEOPUN.
20. OpgHomepHoe asuxkeHune. CBoboaHan YacTmua.

21. MopaenbHoe onucaHne B3auMoaencTBUIM YacTul,.

22. TyHHenbHbIN 3PPeKT. JIMHENHDIV FAPMOHMUYECKUI OCLUANATOP.
23. ATtom Bogopoaa. MHOrosfIeKTPOHHbIE aTOMbI.

24. YpasHeHue LWpeauHrepa gna cMcTembl MHOTUX YacTuL,

25. CMmmeTpuYHbIe U aHTUCMMMETPUYHbIE COCTOAHUA.

26. Monekynbl. Agpa.

27. Onbitbl LWTepHa lNepnaxa. CNuH aneKTpoHa.

28. CnuH vactuu. Matpuupl Mayau.

29. Anrebpa matpuu Nayam

30. HectaunoHapHas Teopus BO3MYLLLEHWU.

31. BepoATHOCTb Nepexosa B eAMHULYY BPEMEHMU.

32. 3onotoe npasuno Gepmu.

33. Teopwusa pacceaHua.

34. BopHOBCKOE NpUbAMIKEeHME B paccesHnn

35. Kybut. MpuHUMnbl peannsaumm Kybura.

36. CnytaHHble cocTtoaHuA. CocTtoaHuA benna.

37. MpuHumMnbl paboTbl KBAHTOBbLIX KOMMbBIOTEPOB.

38. O6LmMe NPUHLMMbI KBaHTOBOM Kpuntorpadpuu.

39. TlloHATWe o TenenopTauumu.

OnucaHve TexHOMOMMM nposedeHusa: obyuyalouiemycs Cc/aydaiHbiM 06pa3oB  Jaetca ABa  BOMpoca M3 MepeyHs,
npuBeAEHHOrO Bbllle. Ha BbiNoAHEHMe 3a4aHni AaeTcs 2 akageMMyeckmnx yaca.



TpeboBaHUSA K BbINMOJHEHWIO 3a4aHUI (MK LWKabl U KPUTEPUM OLLEHUBAHMA): 32 BEPHbIV M NOJIHbIM OTBET Ha  KaXKabli
BOMPOC BbLICTABASAETCA OUEeHKa 25 6annos. Mpu HanuMumMmM OWKMOBOK M HEAOoYEeTOB, OLLeHKA CHWKaeTcsa. Ecam yyawmiica
[OMYyCKaeT rpybbie OWMOKK, 4EMOHCTPUPYS TEM CAMbIM HEMOHUMAHWE CyTU NPobaeMbl U HeE3HaHWe 6a3oBOro maTepuana, To
cTaBuTca oueHKa 0 6annos.

20.2 [pomexKyTouHaAa aTrectaumsa
MpomexyToYHaA aTTecTayma No UCLUMNINHE OCYLLECTBAAETCA C MOMOLLbIO C/IeAYHOLLMX OLLeHOYHbIX CPeaCTB:

Komnaekt KUM.
lNepeyeHb BONPOCOB NpMBEAEH BblLLE.

Mpumepbl TUNOBbIX KOHTPO/IbHO-U3MEPUTE/IbHbIX MAaTEPUANOB:
KOHTponbHO-U3MeputenbHbii matepuan Ne 1
1. YpaBHeHue LLpeauHrepa.

2. Ky6uT. MpuHUMMbI peanmsaumnmn Kybura.

KoHTponbHO-u3meputenbHblii matepuan Ne 2
1. Teopembl 06 3pMUTOBbLIX OnepaTopax.

2. 3onoT1oe npasuno Pepmu.

OnucaHve TexHoNOIMKM npoBedeHMsA: obyyaloulemycss  ClydaiHbiM 06pa3om JaeTca  OAMH M3 3K3aMeHaLMOHHbIX
6unetoe. 3aTeM Ha MOArOTOBKY MNpPeAoOCTaBAseTCA 3 aKagemMM4yeckux 4aca. 3a oTBedeHHOoe Bpems obyvatolmiica
OO/KEH MNWCbMEHHO BbINOMIHUTL 3afaHuWa 6uneta. [locne 3Toro nposoauTcA cobecefoBaHWe, B XO4e KOTOPOro
MoryT 6bITb 3a@aHbl YTOUHAIOLWME U AOMNOSHUTE/IbHbIE BOMPOCHI. [pK ycrnewHom oTBeTe Ha AOMNOAHUTEIbHbIE BOMPOCHI
obyuvaroLminca MoxeT noayuntb ot 0 4o 10 4onoAHUTENbHbIX 6an/10B.

TpeboBaHMA K BbLIMNONHEHUIO 3a4aHWI, LWKaAbl M KPUTEPUM OLEHMBaHMA. MaKcMmanbHaa OLUEHKa 3a Kaxzgoe
3agaHue - 25 6annos. aa oueHMBaHMA pPe3yibTaToB 06yYyeHMsA Ha IK3aMeHE UCMO/b3YHOTCA CAeayloLLmMe NoKasaTenu:

1) 3HaHME OCHOBHbIX MOHATUI KBAaHTOBOM TEOPUM U €€ MeTOAOB, KOTopble WCMOMb3YyTCA A8 MOCTPOeHUA
MoAeNel U KOHCTPYMPOBAHMSA aNroOpMTMOB peLleHMs NPaKTUYeCcKUX 3a4ay;

2) 3HaHMe NOCTAaHOBKM KNAaCCUYECKMX 3aay;

3) 3HaHMe meToA0B GOPMYINPOBKM U lOKA3aTEIbCTBA MaTEMATUYECKUX YTBEPKAEHNN;

4) ymeHue NPUMEHATb METOAbl KBAHTOBOW TEOPUU A1 PeLleHUs 33434 NpodeccnoHaNbHON AeATeNbHOCTY;
5) ymeHve NnpuMeHATb annapaT KBAaHTOBOW TEOPUN A5 A0KA3aTE/bCTBA YTBEPKAEHUIN U TEOPEM;

6) BageHne HaBblkaMu KBa}'IMd)MLI,I/IpOBaHHOI'O Bbl60pa n agantaumm CywecTtsywuwmMx MmMeTogoB AO1A peleHuAa
NPaKTUYeCKNX 3a4a4,;

7) BnageHmne HaBblkaMn MUCNONb30BaHMA METOAOB peweHUA KNaCCUYECKUX 3aaad KBaHTOBOM TEOPUN LON1A peWeHnAa
Pa3nnYHbIX eCTECTBEHHOHAY4YHbIX 3a4au.

anBEAéHHbIe HUXXe 3a4dHUA peKomeHAyeTCA UCNOo/iIb30BaTb NpU npoBegeHMn AUArHOCTUYECKUX pa6o1' ANA OUEeHKU
OCTaTOYHbIX 3HaHUI1 NO auncugunaunHe

POC_09.03.02 N"HchpopMaLMOHHbIE 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
) \( -\frac {\hbar"2} {2m}\frac {d"2} {dx"2} \), ecrm \(0<x<a\); u 0, YyacTuua B sMe ¢ 6ECKOHEYHO
’ ecm \(x<0,x>a\) BbICOKUMW CTEHKaMW
3. \( -\frac{\hbar"2} {2m}\nabla"2 + \frac{e"2} {r} ) aTom Boaopoaa
4 \( -\frac{\hbar"2} {2m}\frac{d"2} {dx"2}+\frac {m\omega"2x"2} NUHENHbIA rapMOHUYECKNIA

2}

ocuMnnaTop

O6wWwKn oT3bIB K BONpPOCY:

[lns no6oro npaBUNbLHOro oTBeTa:

Baw oTBeT BEpPHbIN.

Ons no6oro HenpaBunbHOIro oTeBeTa:

Baw oTBeT HenpaBUAbHbIN.

[Ans no60oro 4acTU4HO npaBuUibHOro oTeeTa:

Baw oTBeT YaCTUYHO
NpaBU/IbHbIN.

Mopckaska 1:

Moka3aTb Konn4yecTBO NpaBuUIbHbIX oTBeTOB ([Moackaska 1):

HeT

Yaanutb HekoppeKkTHble 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

O6LwuMI O0T3bIB K BONPOCY:

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.

Omnu4Ho

CpeaHuii 6bann no pesynbTaTam TEKYLLMX aTTECTALMIA B CYMME C OLLEHKOM 3a
3K3aMeHaUMOHHY0 paboTy U AONONHUTENbHBIMM 6aslaMK NEXUT B ANanasoHe
70-89.

Xopowo

CpeaHuin 6ann no pesynbTaTam TEKYLMX aTTeCTaLMil B CyMMe C OLleHKOM 33
3K3aMeHaUMoHHY0 paboTy 1 AONONHUTENbHBIMKU BaNamMmn NEXUT B AManasoHe
50-69.

Y0osnemeopumesibHO

CpeaHuit 6ann no pesynbTaTam TEKYLMX aTTeCTaLMil B CyMMe C OLLeHKOM 3a
3K3aMeHaUMOoHHY0 paboTy 1 AONONHUTENbHBIMK Baniammn meHblue 50.

HeydosnemeopumesnbHo
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