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MNMHOBPHAYKN POCCUA
O®ENEPAINBHOE NOCYAAPCTBEHHOE BIOPKETHOE OBPA30BATE/TbHOE YHPEXXOEHUE
BbICLLEIO OBPA30OBAHUA

«BOPOHEXXCKWUWN rOCYOAPCTBEHHbIA YHUBEPCUTET»
(Preoy BO «BI'Y»)

YTBEPXOAIO

3aBeaytowmin kacenpon
LUNGPOBLIX TEXHOSOMMM

/ Kypranun C.[.

22.04.2024 r.

PABOYASA NMPOMPAMMA YYEEHON AUCLUUMITUHDI

51.0.32 KBAHTOBAA TEOPUA

. Kog v HanmeHoOBaHue HanpaBneHusA noaroToBku/cneymnanbHOCTHU:

02.03.01 MaTtemaTnka 1 KOMMNbLIOTEPHbIE HAYKN

. Mpodmnb noaroroBku/cneynannsaums:

mMaTemMaTuyeckoe 1 nporpammHoe obecnedeHne MHPOPMaLMOHHBLIX CUCTEM U TEXHOSIOTUIA

. KBanndmkaumsa BbinyckHuka: 6akanasp
. ®opma obyyeHunA: o4Hada
. Kacheapa, otBevarowan 3a peanmsaumio AMCLUUNIUHDBI: LMMPOBbLIX TEXHOMOMIA

. CocTaBuTenu nporpammsi:

3anpsiraes Cepren AnekcaHapoBud, a. d.-M. H., npodeccop

7. PekomeHnpgoBaHa: HMC ®©KH (npoTtokon Ne 5 ot 05.03.2024)
8. YuebOHbIn roa: 2025-2026 CemecTp: 4



9. Llenn n 3apaum y4ye6HOM ANCLUMNNUHDI

Ll,eJ'IbI'O KypcCa ABndaeTcAa O3HakoOMI1ieHne CtyaqeHToB C OCHOBHbIMU NMOHATUAMMU KBaAHTOBOM
TEOPUN N ee MaTeMaATUYECKUM arnrnapaTtoMm.

3agaum yyebHon gMcumninnHbl: GOpMUPOBaHNE YMEHUS UCMOMb30BaTb NOHATUS U
annapart Teopumu Ans UccrefoBaHUsA KBaHTOBbIX MHPOPMAaLMOHHBLIX CUCTEM, a Takke Ans
peLleHna NpoCcTenLlnx 3agad KBaHTOBOW TEOPUM MHAOpMaLINN.

10. MecTo y4yebHOM ancumnnuHbl B cTpykType OOI:

AuncumnnuHa oTHocUTCS K 06s13aTenbHOM YacTn yyebHoro nnaHa (bnok b1).

11. MnaHupyeMble pe3ynbTaTbl OOy4YeHUsi MO AUCUUNIIMHe/MOAYNIO (3HaHWUA, YMeHus,
HaBblKW), COOTHECEHHbIe C NNIaHUPYyeMbIMU pe3yribTaTaMU OCBOeHUS o6pa3oBaTenibHOM
nporpaMmmbl (KOMNeTeHLMAMU) U UHAUKATOPaMU UX [OCTUXKEHUA:

Koa HassaHuve komneTeHuun Koa(bl) WHaukatop(bl) MnaHvpyemble pedynbTaTtbl 00y4eHns

OrlK-1 | CnocobeH OnkK-1.1 O6napaeTt 6a30BbIMU 3HaTb: TeopeTnyeckme OCHOBBbI
KOHCYnbTUpOBaTb U 3HaHUSIMK, MONYYEHHbIMW B | HEPENATUBUCTCKON KBAaHTOBOW TEOpWM;
ncnonb3oBaTb obnactu matemaTu4ecknx | cnocobbl  MPUMEHEHUS  ypaBHEHWN
dyHOaMeHTanbHble 3HaHWSA 1 (UNN) ecTeCTBEHHbIX KBaHTOBOW Teopuu; NPUHLMNbI
B obnactu HayK. NPYMEHEHNs1 KBaAHTOBOW wugeornorun B
MaTemaTn4ecKoro MHPOPMALMOHHBIX CUCTEMAX.
aHanmaa, KOMMNIIEKCHOro 1 OlnK-1.2 YMmeeT ncnonb3oBaTth UX B YMeTb: pelwaTtb OCHOBHble 3adauu
yHKLMOHANBHOIo aHanmaa npodeccrmoHanbHoOn KBaHTOBOW Teopuu, ahpeKkTUBHO
anrebpbl, aHanNUTUYEeCKOn LEeATENbHOCTN. NPUMEHATb KBAHTOBYK TEOPUIO MpU
reomeTpum, OMNMCaHUM MOLESbHbIX 3NEeMEHTapHbIX
anddepeHumnansHom KBaHTOBbIX CUCTEM.
reoMeTpuun u Tononornu, OrK-1.3 MmeeT HaBblkn BbiGOpa BrnageTb:  HaBblkaMuW  NPUMEHEHUsI
AndpepeHumnanbHbIX METO/0B peLleHns 3aaad MaTemaTU4ecKoro annapaTa KBaHTOBOW
ypaBHEHUI, AMCKPETHOM NPOtECCUOHAMNLHON Teopun.
MaTemaTuku n LEeATENbHOCTU HAa OCHOBE
MaTeMaTVNeCKOIZ TNOTrnNKu, TeopeTVlLlecKVlX 3HaH|/|V|,
TEOpUUN BEPOSATHOCTEN,
mMaTemaTu4ecKkomn
CTaTUCTUKUN U CryYalrHbIX
NPOLLECCOB, YNCINEHHBIX
MEeTOA0B, TEOPETUYECKOMN
MEXaHWUKMN B
npogeccuoHanbHOM
OEesATeNnbHOCTU.

12. O6beM gMcuunnuHbI B 3a4eTHbIX eguHuuyax/vyac. — 2/72.

dopma NPOMEXYTOYHON aTTecTaumm 4 CEMeCTpP — 3a4ET C OLEHKON.

13. TpynoemkocTb No BMAam y4ebHom paboTbl

TpyaoemMKoCTb
Bupg yuebHow paboTbl Bcero Mo cemecTpam
4 cem.

AyOuTOpPHbIE 3aHATUSA 48 48

nekunmn 32 32

B TOM Yvucne: npakTn4eckue 16 16
nabopaTtopHble

CamocToaTenbHas paborta 24 24

3a4éT C oLleHKON
UToro: 72 72




13.1. CopepkaHme ANCLUMUNIINHBI

Peanunzauus

pasgena

HaunmeHoBaHue pasgena ONCUMMIWHBI C
Ne n/n CopgepxaHve pasgena QUCUUNIvHLI

ONCUMNITUHBI NMOMOLLbIO

OHMawnH-Kypca,
QYMK*
1. Nlekuun

1.1 BeeneHue. Mukpomup. Makpo- n mukpomup. BonHOBbIE CBOMCTBa MaTepum. https://edu.vsu.r
Oyanusm. MNoHaTne o KBaHTOBbIE KOMMbIOTEPLI. KBAHTOBbLIE KaHarbl CBA3M. u/local/crw/cours
KBaHTOBbIX KaHToBas kpuntorpadus. e.php?id=3978
WMH(POPMALIMOHHBIX
cucTemax.

1.2 OcHoBHble nocTynaThbl CoctosiHne.  TloHsTMEe  kBaHTOBOrO  coctosHus. | https://fedu.vsu.r
KBaHTOBOM Teopumn OneparTop. Anrebpa oneparTopoB. MpuHumn | u/local/crw/cours

cynepno3nuun coctosHuin. CooTBeTcTBME onepatopoB | e.php?id=3978
dusmyeckum BenuumHam. Teopembl 006 3pPMUTOBBIX

onepatopax. BonHoBas  yHKuua.  YpaBHeHue

LWpeauHrepa. CraTtucTtunueckas WHTepnpeTaums

BOJSIHOBOW (PyHKUMW. MIamMepeHne B KBAHTOBOW TEOPUM.

Moctynat 06 n3MepeHunn. MpuHUmn
HeonpedeneHHoOCTM  Ana  PU3NYECKMX  BENUYUH.

MpenenbHbI Nepexon OT KBAHTOBOM MEXAHWKUA W

KNacCn4eCcKom.

1.3 Teopusa npegcrasneHui AkcrnomaTtnyeckas kBaHToBas mexaHuka. [upakosckue | https://edu.vsu.r

KBAHTOBbIX COCTOSIHWN 00603Ha4YeHuss KBaHTOBbIX cocTosHWWA. bBpa- wn keT- | u/local/crw/cours
coctosiHusA.  Teopus npeacrtaeneHun.  Teopwus | e.php?id=3978
npeactaBneHun  anss  onepaTopoB. Onepatop
aBonouun. PasnuuHble nNpefcTaBneHUsl KBaHTOBOM
TEopun.

1.4 OpHomepHoe ypaBHeHWe OpgHomepHoe  gBwkeHue. CpobogHass  vacTtuua. | https://edu.vsu.r
LWpeauHrepa MopenbHoe onucaHme B3anMoaenCcTBUIN YacTul, u/locall/crw/cours

TyHHenbHbIN  apdekT. JIMHenHbIn rapmoHudeckun | e.php?id=3978
oCLMIIATOP.

1.5 MHoromepHoe, ATtom Bogopoaa. MHoroanekTpoHHbole  atomsbl. | https://edu.vsu.r
MHOro4acTn4Hoe YpasHeHue WpeguHrepa ans cuctembl MHOrMX Yactuy,. | u/local/crw/cours
ypasHeHue LpeauHrepa CvMMeTpUYHbIE W aHTUCUMMETPUYHbIE COCTOSHUA. | e.php?id=3978

Monekynsl. Agpa.

1.6 CnnH yacTtuu. OnbiTel WTepHa-Nepnaxa. CnuH anektpoHa. CnuH | https://fedu.vsu.r
MaTtematnyeckun annapat | yactuu. Matpuupl MNaynu. Anrebpa matpuy MNaynu. u/local/crw/cours
TEOpUN CnNuHa e.php?id=3978

1.7 KBaHTOBas Teopus HecTaumoHapHas Teopus Bo3amyleHun. BepositTHocTb | https://edu.vsu.r
nepexoaos nepexoda B eauHuuy BpemMeHu. 3ornoTtoe npaswuno | u/local/crw/cours

Ddepmu. Teopus paccesiHuS. BopHoBckoe | e.php?id=3978
NpuBNMKEHNE B PacCesHUN.

1.8 Ky6uTt. KsaHTOBEIE Ky6ut. MpuHumnel peanusauum kybuta. CnyTaHHble | https://edu.vsu.r
MHOPMaLIMOHHbIE coctosiHuss. CoctosiHua bBenna. [MpuHumnbl paboTkl | u/local/crw/cours
cucTemsbl KBaHTOBbIX KOMNbIOTEPOB. Obwme npuHUmnel | e.php?id=3978

KBaHTOBOWM kpunTorpacdmun. NoHATNe O TenenopTaumu.
3aknioyeHne.
2. lMpaKkTuyeckune 3aHAaATUA
21 BeepgeHne. Mukpomup. Makpo- n mnkpomup. BonHoBble cBOWCTBa MaTtepum. https://fedu.vsu.r

Oyanuam. MNoHsTue o
KBaHTOBbIX
MHOPMaLIMOHHBIX
cucTemMax.

KBaHTOBbIE KOMMNbIOTEPDbI. KBaHTOBbIE KaHambl CBA3MN.
KaHToBas kpuntorpadus.

u/local/crw/cours
e.php?id=3978




2.2 OcHoBHble nocTynaTbl CoctosiHne.  TloHATME  KBaHTOBOro  cocTtosHus. | https://edu.vsu.r

KBaHTOBOW Teopumn Onepartop. Anrebpa oneparTopoB. MpuHumn | u/local/crw/cours
cynepno3nuun coctosHuin. CooTBeTCcTBME onepaTopoB | e.php?id=3978
dusmyeckum BenuumHam. Teopembl 006 3pPMUTOBBIX
onepatopax. BonHoBasa  yHKuua.  YpaBHeHue
LWpeanHrepa. Cratnctunyeckas WHTepnpeTaums
BOMHOBOWN (PyHKLMK. I3MepeHne B KBaHTOBOW TEOPUN.
MoctynaTt 06 N3MepeHnN. MpuHumn
HeonpedeneHHoOCTM  Ana  PU3NYECKUX  BENUYUH.
MNpenenbHbIN Nepexoq OT KBAaHTOBOM MEXaHUKU WU
KNacCcu4ecKom.

2.3 Teopust npeactasneHnmn AkcrnomaTtmnyeckasa kBaHToBas MexaHuka. [npakosckue | https://edu.vsu.r

KBAHTOBLIX COCTOSIHWM 00603Ha4YeHUss KBaHTOBbIX cocTosiHMA. bBpa- n keT- | u/local/crw/cours
cocTtosiHus.  Teopusi npeactaBneHuin.  Teopus | e.php?id=3978
npeactaBrneHun  anss  onepaTopoB. Onepatop
aBonouun. PasnuuHble npeacTaBneHUsl KBaHTOBOM
TEOpUN.

2.4 OpHomepHoe ypaBHeHWe OpHomepHoe — gBwxkeHnue. CeobopHas  dacTtuua. | https://edu.vsu.r
LWpeauHrepa MopgenbHoe onucaHne B3anMoaencTBUN YacTul, u/local/crw/cours

TyHHenNbHbIN 3P deEKT. JIMHENHBIN rapMOHUYECKUIA e.php?id=3978
ocuMNNATop.

25 MHoromepHoe, Atom  Bogopoga. MHoroanekTpoHHble — aTombl. | https://edu.vsu.r
MHOro4acTn4Hoe YpasHeHue WpeguHrepa ans cuctembl MHOrMX Yactuy,. | u/local/crw/cours
ypaBHeHue LLpeanHrepa CvMMeTpUYHbIE N aHTUCUMMETPUYHBbIE COCTOSHUA. | e.php?id=3978

Monekynbl. Agpa.

2.6 CnnH yacTtuu. OnbiTel WTepHa-Nepnaxa. CnuH anektpoHa. CnuH | https://fedu.vsu.r
MaTtemaTtnyeckmin annapat yacTtuu. Matpuubl Maynu. Anrebpa matpuy Maynu. u/local/crw/cours
TEOpPUN CnuHa e.php?id=3978

2.7 KBaHTOBasa Teopus HecTtaumoHapHasa Teopusa Bo3myLleHun. BeposaTHocTb | https://edu.vsu.r
nepexoios nepexoga B eauHuuy BpemMeHu. 3ornoToe npaswuno | u/local/crw/cours

Ddepmu. Teopus paccesiHuS. BopHoBckoe | e.php?id=3978
NpUGNMKEHNE B PACCEAHNN.
2.8 KybuTt. KsaHTOBEIE Ky6ut. MpuHumnel peanusauum kybuta. CnyTaHHble | https://edu.vsu.r

MHpOPMaLIMOHHbIE
cUCTEMBI

coctosiHuss. CoctosiHusa bBenna. [MpuHumnbl paboTsl
KBaHTOBbIX  kOoMmnbloTepoB.  O6wme  nNpuHUMMBI
KBaHTOBOW Kpuntorpaduu. MNoHsaTMe o TenenopTauuu.
3aknioyeHne.

u/local/crw/cours
e.php?id=3978

13.2. Tembl (pa3aenbl) AUCLUNSIUHBI U BUAbI 3aHATUNX

Ne
n/n

HanmeHoBaHue TemMbl
(pasgena) gucumnnuHbl

Bugpl 3aHATUIR (KONWUYECTBO YacoB)

JNekuun

[NpakTnyeckme

JTabopaTopHble

CamocTosnTenbHas
paboTta

Bcero

BeeneHune. Mukpomup.
Oyanuam. MNoHaTtue o
KBaHTOBbIX
NHPOPMAaLIMOHHBIX
cucTemax.

10

OcHoBHbIe nocTynaThbl
KBaHTOBOW Teopun

10

Teopus
npeacrasneHnin
KBAHTOBbIX COCTOAHUN

10

OpHomepHoe
ypaBHeHUne
LWpegunHrepa

MHoromepHoe,
MHOro4acTuyHoe
ypaBHeHue
LpeanHrepa

CnuH yacTtuu,.
MaTtemartnyeckumn
annapar Teopun cnvHa




7 KBaHTOBasa Teopus 4 > 2 8
nepexonos
KyouT. KBaHTOBbIE

8 MHOPMaLIMOHHbIE 4 2 4 10
CUCTEMBI
UToro: 32 16 24 72

14. MeToanyeckue ykasaHusa Ans o0y4aroLWmMXca No OCBOEHNIO AUCLUNIIUHDbI:

OcBoeHMe aMCUMNNHBI CKNaabiBaeTcs U3 ayantopHon paboThl (y4ebHOoM AesaTenbHOCTH,
BbIMNONHAEMOM NoA PYKOBOACTBOM npernogaBaTtens) M BHeayauTopHou paboTbl (yy4ebHon
AEATENbHOCTU, peanm3yemon obyyatoLmMmMcs CaMoCTOATENBHO).

AyouTtopHasa paboTta cocTouT 13 paboTbl Ha NEKUUAX N BbINONHEHUS NPAKTUYECKUX (Mnn
nabopaTopHbiX) 3agaHun B O6bEMEe, npeayCMOTPEHHOM Yy4yebHbIM nnaHoMm. Jlekuma
npegcrasnseT cobor nocnegoBaTenbHOE N cUCTEMaTUYECKoe U3NoxXeHne ydebHoro matepuana,
HanpaBneHHoe Ha 3HAaKOMCTBO OOy4aloLMXCA C OCHOBHbIMWU MOHATUAMU N TEOPETUYECKMMMU
NMOMOXEHUAMN U3yYaemMon OUCUMNAUHBL.  JIeKUMOHHbIE 3aHAaTUS  opmupytoT 6asy ans
NpakTUYecKnx (Mnm nabopaTopHbIX) 3aHATUIA, HA KOTOPbIX MNOMYyYEHHbIE TEOPEeTUYECKNE 3HAHNS
NPUMEHSAOTCA ANS PELLEeHUs KOHKPETHbIX NpakTudecknx 3agad. Oby4varowmmcsa ang ycnewwHoro
OCBOEHUSI  OUCUMMAWHBI  PEKOMEHAYETCA BECTM  KOHCMEKT NeKUMh WU NpakTUYeCcKnx
(nabopaTopHbIX) 3aHATUN.

CamocTosaTenbHasa paboTta npegnonaraet yrinybnéHHoe nsyyeHne otaenbHbIX pasgenos
ANCUMNIIMHBI C UCMNONb30BaHNEM nuUTepaTypbl, PEKOMEHAOBaHHOW MpernofaBaTenieM, a Takke
KOHCMEKTOB NEeKUWn, npe3eHTaunoHHbIM MaTepuanom (MpyM  HanmuMumm) U KOHCMEKTOB
npakTu4ecknx (nabopartopHbixX) 3aHATMIA. B kayecTBe nnaHa Ans caMoCTOATENbHOM paboThbl
MoXeT ObiTb ucnonb3oBaH pasgen 13.1 HacTodwen paboyen nporpaMmbl, B KOTOPOM
3admKCMpoBaHbI pa3aenbl ANCUMNINHBI U UX coaepkaHne. B pasgene 13.2 paboyen nporpammel
onpegensieTcss KonMyecTBO 4acoB, OTBOAMMOE Ha CaMOCTOATENbHYK paboTy Mo Kaxgomy
pasgeny gucumnnuHel. bonbluee KONMYeCTBO YacoB Ha CaMOCTOATENbHYO paboTy OTBOAMUTCSH Ha
Hanbonee TpyaHble pasgenbl AUCUMNIUHBIL. [Ns CaMOCTOSATENbHOIO U3Yy4YeHUs OTAEeNbHbIX
pasgenoB  AMCUUNMWHBI - UCNOMb3yeTcs nepedeHb nutepatypbl W OPYIMX  Pecypcos,
nepedncreHHblx B nyHkTax 15 n 16 Hactoswen paboden nporpaMmmel.

YCRNewHoCcTb OCBOEHUS OUCUMMIAMHBI ONpeaenseTca CUCTEMaTUYHOCTbIO U FNyOuMHON
ayauTOpHOM 1 BHeayauMTOpHOM paboTbl obyyatoLerocs.

Mpu ncnonb3oBaHUM ANCTAHUMOHHBIX 0Bpa3oBaTeNibHbIX TEXHOMOMMIA U 3NEKTPOHHOIO 06y4eHus
BbINOMHATL BCE YyKasaHus npenogasaTenen, BOBPEMS nogknidatbcss K online 3aHAaTuAM,
OTBETCTBEHHO NOAXOANTb K 3aaHUAM ANs1 CAMOCTOATENbHOM paboThl.

15. lMepeyeHb OCHOBHOM WU [OOMNOSNHUTENLHOW nUTEpaTypbl, PECYpPCOB WHTEpPHeT,
Heo6Xx0aUMbIX ANA OCBOEHUA OUCLUNIUHbI

a) OCHOBHag nuTeparypa:

Ne n/n NcTOYHUK

CaBenbes, V. B. OcHoBbI TeopeTnyeckomn gpusunkn. B 2 Tomax. Tom 2. KBaHToBasd mexaHuka / U. B.
CaBenbeB. — 7-e n3g., ctep. — CaHkT-lNeTepbypr : JlaHb, 2023. — 432 c. — ISBN 978-5-507-47138-
6. — TeKCT : aneKTPOHHbIN // JlaHb : 3NekTpoHHO-6MbGnnoTedHas cuctema. — URL:
https://e.lanbook.com/book/330521

CaBenbes, W. B. Kypc obiuen counsmkn. B 3 Tomax. Tom 3. KBaHTOBas ontuka. ATomHas dusmka.
dusunka TBepaoro tena. dnsmka aToMHOro sApa 1 anemMeHTapHbIX YacTu : y4ebHuk ansa sysos / U. B.
2 CaBenbeB. — 15-e u3g., ctep. — CaHkT-leTepbypr : JlaHb, 2024. — 320 c. — ISBN 978-5-507-
47618-3. — TeKCT : 9NeKTPOHHbIN // JlaHb : 3NeKkTpoHHO-0MbnnoTeyHast cuctema. — URL:
https://e.lanbook.com/book/397337

0) oononHWUTeNbHaga nuTepartypa:



Ne n/n NCTOYHKK
3anpsraes, C. A. BBegeHne B KBaHTOBbIE MH(POPMALIMOHHbIE CUCTEMBI : y4ebHoe nocobme / C. A.

1 3anpsiraeB. — BopoHex : M3gaTenbckun gom BI'Y, 2015. — 218 c.
C6opHMK 3agay No KBaHTOBOW MexaHuKe U KBaHTOBOW 3NEKTPOHUKe : y4ebHoe nocobue / A. B.
2 MapyruH, A. 1. CaBukuH, B. B. LWapkos, O. B. lWapkoBa. — HwxHuin Hoeropog, : HHIY nm. H. .

Jlo6aueBckoro, 2018. — 34 c. — TeKCT : 9aNeKTPOoHHbIN // JlaHb : 3NeKTPOHHO-6MbnmnoTeyHas cuctema.
— URL: https://e.lanbook.com/book/144859

B) UH(pOpMaLIMOHHbIE SNEKTPOHHO-06pa3oBaTenbHble pecypchl (ouunaneHble pecypebl UHTEPHET)™:

Ne n/n Pecypc
1 3HB BI'Y: https://lib.vsu.ru/
2 OnekTpoHHOo-6nbnuoteyHasa cuctema "YHmeepcutetrckag 6ubnmnoteka online": http://biblioclub.ru/
3 OnekTpoHHOo-6nbnuoteyHasa cuctema "Jlanp": https://e.lanbook.com/

16. NMepeyeHb y4e6HO-MeTOAMYECKOrO 06ecneyeHUs Ansi CaMoOCTOATENbHOM PaboThl

Ne n/n McTOYHMK

1 3anpsiraes, C. A. BBegeHne B kBaHTOBblE MHpOPMaLMOHHbIE cUCTeMBI : y4ebHoe nocobume / C. A.
BanpsiraeB. — BopoHex : M3gaTenbckui gom BI'Y, 2015. — 218 c.

17. OOpas3oBaTesfibHble TEXHONOrMU, MUCNONb3yeMble Npu peanusauum Yy4eOGHOMU
OUCLUMNIUHBLI, BKMOYas AUCTaHUMOHHble obOpa3oBaTenbHble TexHonoruun (OOT,
3neKTpoHHoe oby4yeHue (J0), cmewaHHOe 0by4YeHue):

Mpwn peanusaunn ANCUUNINHBI MOTYT UCMOMNb30BaTbCSl TEXHOMOMM 3MEKTPOHHOIrO 0byyeHus u
ANCTaHUMOHHble obpa3oBaTeribHble TeEXHOMNOrMM Ha 6ase noptana edu.vsu.ru, a Takke gpyrue
AOCTYMNHble pecypcbl ceT VIHTepHeT.

18. MaTepnanbHO-TeXHU4YECKOEe obecneyeHme AUCLUNIINHDI:
AyouTtopus Onsi NEKUMOHHbIX 3aHATUIA: MyNbTMMeOna-nNpoeKkTop, 3KpaH ANsi NPoeKTopa, KOM-
NblOTEP C BbIXOAOM B ceTb «MHTepHeT». CneynanmanpoBaHHaa mebenb (CToMbl y4eHNYeCcKme,

cTynbs, gocka). lNporpammHoe obecneyenue: LibreOffice v.5-7, nporpamma ans npocmoTpa
dannoB opmarta pdf, 6paysep.

AyD,I/ITOpI/IFI OnAa NpakTn4ecknx 3aHATUN: cneunann3npoBaHHas mebenb, gocka.

19. OueHo4HbIe cpeacTBa ANns NPoBeAEeHUA TEKYyLEen U NPOMEXYTOYHOM aTTecTauum

MopsaOoK OUEeHKM OCBOEHUSI 0Gy4YaloWmMMINCs y4eBHOro MaTepuana onpeaenseTcs CoaepXaHuem
crieayoLmxX pa3aenos AUCLUUMIUHBIL:

HaumeHoBaHue WHankaTopbl
Ne KomneTteH
i pasgena oUucuunimvHbl LM OOCTWDKEHNS OueHouyHble cpeacTBa
(mopyns) KOoMneTeHumun
OlnK-1.1
1. | Pasgenol 1-8 OrK-1 OrK-1.2 KoHTponbHas paboTta
OrlK-1.3
lNpomexyTouHas aTTecTauys lMepedeHb BOMPOCOB K 3a4éT
dopma KOHTPOIIS — 3a4€T C OLEHKOM P P y

20. TunoBble OUEHO4YHbIe cpeaAcTBa M MeToAMYEeCKMe MaTepuanbl, onpeaensowme
npouenypbl OLeHUBaHUA

20.1. TeKywWw M KOHTPOJb yCneBaeMocTun
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KoHTponb ycneBaemMocTV MO AUCUMMNMHE OCYLLECTBNSETCS C MOMOLLbI0 KOHTPOJSbHbIX
pabor.

KomMmnnekT 3agaHMin ANA KOHTPOsbHOM paboTbl

KoHTponbHaa paboTta Ne 1

3apanue 1 (20 6annoB). BonHoBas pyHKUMS 3a4a€TCA Ha BCEW BELLECTBEHHOM OCH
BblpaXKeHNeM
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rae Xo — KOHCTaHTa C pa3MepHOCTbIO AJINHbI. Bbluncnutb HOPMUPOBOYHYIKO KOHCTAHTY A.

3apaHue 2 (30 6annos). [lokasaTb TOXOeCTBO AKoowu:
[A,[B,C)] + [C.[A, B]] + [B.[C. A]) = 0.

KoHTponbHasa paboTta Ne 2

3apaHue 1 (20 6annoB). Yactuua npuBeaeHa B COCTOSHWE C BOSNTHOBOW (PyHKLMEN
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roen=1, 2, ... Belumcnutb (x), {(Az)®), (pz). {(Ap.)?).

3apaHue 2 (30 6annoB). HYacTtuua maccbl m HaxoauTcst B 6eCKOHEYHO rrybokomn
NPSAMOYTOSIbHOW NOTEHLMaNbHON Me LWMPUHBLI a. HanTn aHeprum ctaumMoHapHbIX COCTOSAHUN
YacTuLbl U COOTBETCTBYIOLLIME UM BONTHOBLIE PYHKLINN.

KoHTponbHasa paborta Ne 3

3apanue 1 (20 6annoB). MonyuuTb NpaBuno Aeiictaus onepaTtopa £ Ha BekTop |a> B G-
npeacraBneHuu.

3apanue 2 (30 6annos). [loka3aTb 0bLime CBONCTBA YHUTAPHbIX Npeobpas3oBaHui.

20.2. NpomexyToyHaa atrecTayus

I'Ipome>KyTqua;| arTectaumda no gucuuniimHe ocCyLlecTBIideTca C NOMOLUbIO CcreayrLlnx
OLEHOYHbIX CpencTB: NnepevyeHb BOMNMpPoCOB K 3aqéTy.

NMepe4yeHbL BONPOCOB K 3a4€Ty

1. Makpo- 1 mukpomup. BorHoBbLIE CBOMCTBA MaTepun.
2. KBaHTOBbIE KOMMNLIOTEPDI.
3. KBaHTOBbIE KaHarlbl CBA3M.



4. KBaHTOBas kpuntorpadus.

5. CocTtogHue. NoHATNE KBAHTOBOIO COCTOSIHUS.

6. OnepaTtop. Anrebpa onepaTtopos.

7. MNpuHUMN cynepno3nunmn COCTOSHUMN.

8. CooTBeTCTBME ONEPATOPOB (PUBNYECKMM BENNYMHAM.
9. Teopembl 06 3pMUTOBbIX ONepaTopax.

10. BonHoBas yHKumMA.

11. YpaBHeHue LLpeguHrepa.

12. CTtatucTuyeckas nHTepnpeTaumnsa BONHOBOW PyHKLUMK. I3MepeHne B KBAHTOBOW TEOPUM.

Moctynat 06 namepeHuu.

13. MNpuHUMN HeonpeeneHHOCTU AN (PU3INYECKNX BESTUYMH.

14. MNpeaenbHbIN Nepexoq 0T KBAHTOBOW MEXaHUKU U KNnacCUYeCKon.
15. AKcmomaTunyeckasa KBaHToOBasi MEXaHUKa.

16. [upakoBckme 0603HA4YEHNST KBAHTOBbLIX COCTOSHUMN.

17. bpa n keT — cocTosHusA. Teopusa npeacTaBneHni.

18. Teopus npeacTasneHnn onsi onepaTopos.

19. OnepaTtop aBonoumn. PasnnyHble npeactaBneHns KBaHTOBOW TEOPUN.

20. OgHomepHoe asmxeHne. CBoboaHasa YacTmua.

21. MogenbHoe onucaHne B3anMoaencTBMM YacTuLl,.

22. TyHHenbHbIN 3ddeKT. JIMHENHbBIA rapMOHUYECKUIA OCLUMNNATOP.
23. Atom Bogopoaa. MHOroanekTpoHHbIE aTOMbI.

24. YpaBHeHue LWpeguHrepa ansa cucteMbl MHOTMX YacTul,
25. CUMMETpPUYHbIE U aHTUCUMMETPUYHBIE COCTOSHUS.

26. Monekynbl. Agpa.

27. OnbiTbl LUTepHa MNepnaxa. CnvH anekTpoHa.

28. CnuH vyactuy. MaTpuubl MNaynu.

29. Anrebpa matpuy MNaynu

30. HectaunoHapHasi Teopus BO3MYLLEHUN.

31. BepodaTtHocTb nepexofa B eOUHULY BPEMEHM.

32. 3onoTtoe npasuno ®epmu.

33. Teopus paccesHus.

34. bopHoBcKkoe NpnbnmxeHne B paccesHnUm

35. Kyour. MpuHumnbl peanusaumm kyouta.

36. CnyTaHHble cocTosHus. CocToaHua benna.

37. MNpurHuMnbl paboTbl KBAHTOBLIX KOMMNBIOTEPOB.

38. O6bwme NpMHUMNbI KBAHTOBOW KpunTorpaguu.

39. lNoHaTre o TenenopTauunu.

[nsa oueHMBaHuA pesynbTaToB 00Yy4YEeHUS Ha 3a4€Te C OLEHKOWN ncnonbayetcs 4-6annbHas wana:

«OTIIMYHOY», «XOpOLUO», «yOOoBNEeTBOPUTENBbHO», «HEYOOBNETBOPUTEITBHOY.

YpoBeHb

ocTn
KOMMeTeHLUun

KpuTepuu oueHnBaHna KomneTeHunm chopmMMpOBaHH

LLikana oueHok

[daH nonHbi, pasBEPHYTLIN OTBET Ha MNOCTaBMEHHLIN BOMPOC
(Bonpocbl), ob6yvarowuiics cBOOOOHO OMepupyeT OCHOBHLIMU
NOHATUAMMW OUCLMMIIMHBI, OPUEHTUPYETCA B NpeaMeTHo obnactu. | [oBbILLEHHbIN

N3NoXeH B uUeryioMm nocrnegosaTtesibHO U rpaMOTHO, OTCYTCTBYIOT
rpy6b|e OWwnbKM, OOHAKO WMEKTCH OTAeNibHble HETOYHOCTU B

OTnnyHo
MsnoxeHne wmaTepmana He cogepxut ownbok, oTnuyaeTcs YpOBEHb
nocrnefoBaTenbHOCTbIO, rPamMoTHOCTbIO, nornyeckom
CTPOWHOCTbLHO.
[aH pa3BEpHYTbI OTBET Ha MOCTaBMEHHbIA BOMPOC (BOMNPOCHI),
obyyawwmiics cBob6OAHO oOnepvpyeT OCHOBHBIMW MOHATUSMU 5a30Bbil
OVCUUNINHBI, OPUEHTUPYETCA B NpeameTHon obnactu. Matepuan YPOBEHb XopoLo




onpefeneHnsix, BbIYMCIEHUSIX, [OOKa3aTenbCTBaX, W3NOXEHUsIX
NOJTIOXXEHNN TEOPUUN.

OTBET Ha NoCTaBfEHHBI BOMPOC (BOMPOCHI) COAEPXKUT U3NOXKEHME
TOJbKO Ga30BOro TEOPETUYECKOro MaTepuana, UMelTCs OLMOKU B
onpeaeneHunsx, BbIYUCIEHUSX, fAoKasaTenbCcTBax,
dopMynMpoBKax MONOXeHWn Teopuun. HapylweHa noruyeckas
nocnegoBaTenlbHOCTb B M3MNOXEHUM MaTepuana.

MoporoBbiin
YpOBEHb

y,ClOBJ'IeTBOpVITeJ'IbHO

OTBET Ha MOCTaBMEHHbIA BOMPOC (BOMPOCHI) OTCYTCTBYET, NMBO
coaepxut rpybble owmnbkn B onpeaeneHusix, BbIYUCIIEHUSX,
JokasaTenbcrsax, dopmynmnpoBkax MOMNOXEHNA  Teopuwn.
Obyuvatowuinca He BrnageeT OCHOBHBIMWU NMOHATUAMM ANUCLUNIUHBI.
OTcyTcTBYET normdeckass nocnefoBaTeflbHOCTb B U3MNOXEHUU
Martepuana.

HeypoBneTBoputensHO




