MHHHUCTEPCTBO HAYKH U BBICIIIETO OBPA3SOBAHUSA
POCCHUHCKOMN ®EJEPALINU
benepanpHOE TOCYAPCTBEHHOE OIOKETHOE 00pa30BaTEIbHOE YUPEKICHUE
BBICILIETO 00pa30BaHUs

«APKYTCKHM T'OCYJIAPCTBEHHbBI YHUBEPCHUTET»

WNucTuTyT MaTeMaTuki 1 HHOOPMALIMOHHBIX TEXHOJIOTUI
Kadenpa nndpopmaioHHBIX TEXHOJIOTUN

danajieeB

PaGouyas mporpaMmma QuCHUIINHBI (MOIYJIs1)

b1.B./JIB.01.01 KBaHTOBbBI€ BBLIUHCJIEHHS

Hanpasnenue noaroToBku 02.03.03 Maremaruueckoe obecrieyeHue 51
aJIMUHUCTPUPOBAHUE UHPOPMALIMOHHBIX CHCTEM

Hanpasnennocts (npoduib) HOATOTOBKU MaremaTtnueckoe o0ecrieyeHue u
aIMIHHUCTPUPOBAaHNE HHPOPMAIIMOHHBIX CUCTEM

Kpanudukanus BeITYCKHUKA OakamnaBp

®dopma 00yueHus ouHas

Hpkytck 2026 T.



1. IEJIM ¥ 3AJJAYM JUCHMUILINHBI

Lenb TUCHMITIMHBI — BBEJICHUE B MEPCIIEKTUBHBIA U OYPHO pa3BUBAIOLIUIICS pa3/ien TEOpUn
aJrOPUTMOB.

33,[[3‘11/1 AUCHUIITIMHBI — ITO3HAKOMUTH CTYACHTOB C O6paTI/IMBIMI/I BBIYHMCICHHUAMU, UOCAMU U
BO3MOXKHOCTSIMM KBAaHTOBEIX BBEIYHCICHU.

2. MECTO JUCHMIIJIMHBI B CTPYKTYPE OIIOII BO

Vuebnas mucnumamHa b1.B.JIB.01.01 «KBaHTOBBIC BBIUHMCIICHHS» OTHOCHTCS K YacTH
bnoka 1 oOpa3oBatenbHOM mnporpamMmsl, (OPMHPYEMOH YYaCTHHUKAMH OO0pa3oBaTeIbHBIX
OTHOIIICHUH.

Jlis m3ydeHus AaHHON yueOHOW AMCIMILIUHBI HEOOXOAMMBI 3HAHWS, YMEHUS U HAaBBIKH,
dbopMupyeMble TPEAMISCTBYIOMUMHA JUCHUIUIMHAMH: «JIuHeiHas anrebpay, «JluckpeTHas
MaremaTukay, «Maremarnueckas JIOTukay, « Teopus BEpOATHOCTEN.

VYueOnasg gucruminHa «KBaHTOBBIE  BBIUMCIEHHS»  SABJSETCS  3aKIIOYHTEIBHOMN
TUCIUIIIMHOM B CBOEM HAIpPaBICHWM, 3HAHWS, YMEHUS W HABBIKU MOTPeOYyIOTCS TpuU
BBITIOJITHEHUH BhImyckHOM KBanu(UKAITMOHHOW paObOTHI.

3. TPEBOBAHMUA K PE3YJIBTATAM OCBOEHUA JUCHUITJINHBI

[Iponiecc  ocBoeHHMs AMCUMIUIMHBI HampaBieH Ha (OpPMUPOBaHHE  CIEAYIOIIUX
komrieteHuuit B coorserctuu ¢ @I'OC BO u OIl BO no nanpasnenuto noaroroku 02.03.03
MaremaTtnueckoe obecrieueHue U aIMUHUCTPUPOBAHUE HH(DOPMALIMOHHBIX CUCTEM:!

[IK-1 CnocoGeH aeMOHCTpUPOBATH 0a30Bble 3HAHHMS MAaTEMATUYECKHX U €CTECTBEHHBIX
HayK, IPOrpaMMUPOBaHMs U MHPOPMALIMOHHBIX TEXHOJIOTUH;

[IK-6 CnocobeH uCHonb30BaTh COBPEMEHHBIE METOAbI pa3pabOTKU U pean3aluu
KOHKPETHBIX aJITOPUTMOB MaTEMAaTUYECKMX MOAeNeH Ha 0a3e sA3bIKOB IPOrpaMMHMPOBAHUS U
MaKETOB MPUKJIAJHBIX IPOTPaMM MOICTHPOBAHHUS.

B pesynbrare 0CBOCHUS AUCHUILTUHBI 00YYaIONIUICS JOKEH
3HaTh: OCHOBHBIE NOHATUS M TEPMUHBI U3 00JACTH OOpPAaTHMBIX BBIUMCIEHUH M KBAHTOBBIX
aJITOPUTMOB, OCHOBHBIE KBAHTOBBIE TPE0OPa30BaHuUs U aJITOPUTMBI;
YMETb: CTPOUTH KBAHTOBBIE MOJEIIN BBIUYMCIICHUN Ha SI3bIKE JIMHEHHBIX IIPOCTPAHCTB;
BJIAJICTh: HaBBIKAMU PA0OTHI C OOPATUMBIMH BBIYMCICHUSMHU U KBAHTOBBIMH aJITOPUTMAMHU.



4. COAEP)KAHUE U CTPYKTYPA JTUCIUIIJINHbI

O0BeM IUCIUIIIMHEL COCTABIAET 3 3a4eTHLIX €., 108 Jac.

dopmMa NPOMEKYTOYHON aTTECTALUN: 3a4ET.

4.1. Copep:xanue TUCUMIJIMHBI, CTPYKTYPHPOBAHHOE 10 TeMaM, ¢ YKa3aHMeM BH/I0B
Y4eOHBIX 3aHAATHI U OTBEICHHOI0 HA HUX KOJHYeCTBA AaKAIeMUYECKUX YACOB

Pasnen mucunmineel / Tema Cewm. Bunbl yaeOHO# paGboThI DopMbl
KonraktHas paboTa CaMoCT. | TEKyILIEero
MIPENoAaBaTENs C pabota | KOHTPOIS;
00yJaroImuMucs Dopmbl
Jlexmmu | JIa6. [Ipaxkr. MPOMEKYT.
3aHATHS | 3aHATHUS aTTecTalun
Tema 1. Kimaccnueckne aropuTMbl 5 4 4 4 MIPE3CHTAIIHS
Tema 2. MaremaTndeckast MOIEIb 5 14 10 10 KOHTPOJIbHAS
KBAaHTOBBIX BBIYMCIICHUN pabora,
npe3eHTaluus
Tema 3. KBaHTOBBIE QITOPUTMBI 5 10 14 10 KOHTPOJIbHAs
pabora,
npe3eHTaluus
Tema 4. KBaHTOBBIE CXEMBI 5 8 6 8 KOHTPOJIbHAS
pabora,
npe3eHTalus
HUroro (5 cemectp): 34 34 32 3ad.

4.2. [1;1aH BHeayIMTOPHOM CAMOCTOSITEILHOIH PA00THI 00YYAIOIIUXCS MO TUCHHUILIHHE

Paspen nucnuruingel / Tema CamocrosiTenpHas padoTa 00yJaroMuXCs Ouenounoe | YuebHo-
Bun camocr. Cpoku 3aTpartsl CPEICTBO METOUYECKOE
padoTEI BEITIOJIHCHUSI | BPEMECHH obecrieueHne
caMoCT. paboThI
Tema 1. Knaccuueckune IIporpamma MT | 1-2 Hen. 4 MpoBepKa Brraucnurensaa
aITOPUTMBI pabotet MT | s cpema B NOC
DOMIC
Tema 2. Martematndeckas IIpesenTarust 3-7 men. 10 OTYET B Jluteparypa:
MOJIENTh KBAHTOBBIX rpyme ocH. 1, mom 2
BBIYHCIIEHUI
Tema 3. KBantoBsie anroputmbl | [IpesenTariust 8-14 nen 10 OTYET B Jluteparypa:
rpymmne ocH. 1-3, momn 1
Tema 4. KBaHTOBBIE CXEMBI IIpe3enTanus 15-17 nen. 8 OTYET B Jluteparypa:
rpymmne ocH. 1-3, non 2
OO01m1ast TPYAOEMKOCTh CAMOCTOSITEIBHOM paboTHI (Jac.) 32
W3 HUX ¢ HCIIOJB30BAHUEM JICKTPOHHOTO O0OYUCHUS U 12
JIUCTAHIIMOHHBIX 00Pa30BaTEIBLHBIX TEXHOJOTHIH (Yac.)

4.3. Copep:xanue yueOHOro Mmarepuaja

Tewma 1. Kimaccuueckue anropurmsl. Mamuasl Teropuara. Berauciumeie Gyakiuu. CIoXHOCT
Bbruncienuil. Kiaccel P u NP. IIpumepst NP-nionHbix 3aaau. [Ipenensl kiiaccuyeckux

BBEIYUCIIUTEIIECH.




Tema 2. KyOuTt u cucrema kyoutos. [IpoctpanctBo cocrosuuii. KponekepoBo nmpousseneHue.
KBanTtoBsie BeposiTHocTH. 3MepeHne cocTosiHua. KBaHTOBBIN KaHaN CBS3H.
DOneMeHTapHbIe TpeoOpa3oBaHus. YHUTApHbIE Tpeodpa3oBanus. [Ipeodpa3oBanus
[Taymu. I[IpeobpazoBanue Yomma-Anamapa. MaBepcus u quddysus. 3anper KBaHTOBOTO
kJoHupoBanus. KBanrosas tenenopranus. CBepXIuioTHOEe KoaupoBanue. OOpaTuMble

BBIYHCIICHHUA.

Tema 3. Anroput™ Joitua-Hoxu. 3agada o HAXOKICHHH epruoaa GYHKIMH. AITOPATM
Caiimona. [Tuckpernoe npeobpazoBanue Oypre. @akropusanus. Anroputm [lopa.

[TouckoBbiii anroputm ['poBepa.

Tewma 4. O6paTumsbie cxembl. KBanTOBBIE cXxembl. ba3uchl 11 kBaHTOBBIX cxeM. baszuc Toddomnmu.

4.3.1. IlepeyeHb CEMUHAPCKHUX, MPAKTUYECKUX 3aHATHI U J1a00PATOPHBIX padoT

Tema 3ansTHS Bcero uacos OueHOYHBIE Cpe/icTBa dopMmupyembie
KOMITCTEHIINT

Tema 1. Knaccuueckue anropuTMsl 8 YCTHBIH o1poc, [IK-1, ITK-6
Npe3eHTalys, TPoBepKa
J1a00paTOpHON paboTHI

1.1. Mamuns! Teropunra. 2 IIPOBEPKa [IK-1, ITK-6
J1a00paTOpHON paboTHI

1.2. BerunciumMsle GyHKIHH. 2 IIPOBEpKa [IK-1, ITK-6
1ab0paTopHOH pabOThI

1.3. Knaccer P u NP. ITpumepsr NP-mmostHbIX 2 poBepKa TK-1

3a/1a4. 1ab0paTopHOH pabOThI

1.4. TIpenenbl KIACCHIECKUX BBIYUCITUTENCH. | 2 YCTHBIH OTpoC, TK-1
TIPe3eHTANNS

Tema 2. MaTtemaTtndeckasi MOJIENb 24 KOHTpOJIbHAS paboTa, IIK-1, TIK-6

KBAaHTOBBIX BBIYMCIICHUN TIPE3CHTAINSA,
TpoBepKa
1ab0paTopHOH pabOThI

2.1. ®oton, nonspuzamws. Koguposanue 2 poBepKa TTK-1

{0, 1} momspuzanueit potona. Kyour. nabopaTOpHOH paboThI

Cucrema KyOHUTOB.

2.2. IIpoctpancTBo coctostuuii. Oneparopsl. | 2 MpoBepKa IIK-1, TIK-6

KponekepoBo nmpousseieHue. J1a00paTOpHON paboTHI

2.3. KBanroBsle BepoaTHocTH. V3Mepenue 6 IIPOBEPKa [K-1

COCTOSIHUSI. DJIeMEHTapHbIe PeoOpa3oBaHMS. J1a00paTOpHON pabOTHI

YHHTapHBIE TpeoOpa3oBaHHsI.

IIpeobpazosanwust [Taymu. [IpeobpazoBanue

Yonma-Anamapa.

2.4. OTpaxeHre OTHOCUTEIILHO CPETHETO. 2 poBepKa TTK-1

Omnepatopsl HHBEpCcHUU U U Py3um. 1ab0paTopHOH pabOThI

2.5. KBaHTOBBII KaHaJ CBSI3U. 2 poBepKa TK-1
1ab0paTopHOH pabOThI

2.6. Knonuposanue. Tenenoprarius. 6 poBepKa TTK-1

CBepXIUTOTHOE KOJMPOBAHNE. 1a60paTopHOH pabOThI

2.7. O6paTrMble BEIYUCIICHUS. 4 KOHTPOJIbHAsI paboTa, TTK-1, TIK-6

Tema 3. KBaHTOBBIE QJITOPUTMBI 24 KOHTpOJIbHAs paboTa, IIK-1, TIK-6
TIpe3eHTaNus, IIPOBEpPKa
J1a00paTOpHON paboTHI

3.1. Anroputm [Joitua-Noxu. 4 npe3eHTanus, nposepka | IIK-1, IIK-6

J1a00paTOpHOH paboTHI




3.2. 3amava 0 HaXOXKACHHUH TTEPHOIA 4 KOHTpOJIbHAsI paboTa, TIK-1, IIK-6
¢dynkuu. Anroputm CaiiMoHa. Mpe3eHTAINs, TPOBEpPKa
1a60paTopHOH pabOThI
3.3. TlpeobpazoBanune Dypre. 2 MIPE3CHTAIIHS TIK-1, TIK-6
3.4. KanToBoe npeoOpazoBanne Oypoe. 4 TIPE3CHTAIIHS TTK-1, TIK-6
3.5. ®akropuszamus. Anroputm Illopa. 6 MIpe3eHTAIINS, IIK-1, TIK-6
poBepKa
1a060paTopHOH pabOThI
3.6. Anroput™m I'poBepa. 4 KOHTpOJIbHAsI paboTa, IIK-1, TIK-6
TIPE3EHTAINSA,
poBepKa
J1a00paTOpHON paboTHI
Tema 4. KBaHTOBBIE CXEMBI 14 KOHTpOJIbHas paboTa, IIK-1, ITK-6
npe3eHTanus
4.1. O6parumseie pyHkuuu. OOpaTuMble 4 KOHTpOJIbHas paboTa, IIK-1, ITK-6
HPE/ICTaBICHUS OYJIEBBIX (YHKIHUH. Ipe3eHTanusl,
HpoBepKa
J1a00paTOpHON paboTHI
4.2. OOpaTHMBbIE CXEMBI. 4 IIPOBEpKa [IK-1, ITK-6
1a00paTOpHOH pabOThI
4.3. bazucel as 00paTuMbIX cxeM. bazuc 2 MIpe3eHTAIINS, IIK-1, TIK-6
Toddomu. MpoBepKa
1a60paTOpHOH pabOThI
4.4. KBaHTOBBIE CXEMBI. 4 MIpe3eHTAIINS, TIK-1, IIK-6
TpoBepKa
1ab0paTopHOH pabOThI

4.3.2. [lepeyeHb TeM (BONPOCOB), BLIHOCHMBbIX HA CAMOCTOAITEJIbHOE N3y4YeHHe CTYyIeHTAMHU
B PaMKax caMOCTOSITeJIbHOH padoThl

He npenycmotpeHo.
4.4. MeToan4yeckune yKa3aHus 10 OPraHU3alMi CAMOCTOSATEIbHOI padoThI CTY/IeHTOB

CamocrosiTenbHas paboTa CTyJeHTOB BceX (hOpM U BHJIOB OOYUYEHHMsI SBISETCS OAHUM U3
00s3aTeNIbHBIX BUIOB 00pa30BaTENbHOM JIEATENIHOCTH, OOECIEUMBAIONICH pean3aluio
TpeboBanuii denepanbHBIX TOCYIAPCTBEHHBIX CTAHIAPTOB BbICHIEro oOpaszoBaHus. CoriacHoO
TpeOOBaHUSAM HOPMATUBHBIX JOKYMEHTOB CaMOCTOSITeNIbHas padoTa CTYACHTOB SBISETCS
00s3aTeNIbHBIM KOMIIOHEHTOM 00pa30BaTEeIbHOTO TMIpollecca, TaKk Kak OHa oOecreunBaeT
3aKpeIUICHUE T0JIy4aeMbIX Ha JICKIMOHHBIX 3aHATUSAX 3HAHUU IyTeM NpuoOpeTeHUs] HAaBHIKOB
OCMBICJICHHST M PACHIMPEHUs HX COJEP)KAaHUS, HABBIKOB pEIICHUS aKTyalbHBIX MpoOiieM
dopmupoBaHUs ~ OOWIEKYJIBTYPHBIX U NPO(ECCHOHAIBHBIX  KOMIIETEHIMH,  Hay4dHO-
HCCJIEIOBATENIbCKOM JEATeIbHOCTH, MOJATOTOBKUA K CEMUHApaMm, JabopaTopHbIM paboTam, ciaue
3a4eTOB U HK3aMeHOB. CaMocTosTeNbHAas paboTa CTYIEHTOB MPEJCTABIISET COOONH COBOKYITHOCTD
ayIUTOPHBIX W BHEAyAUTOPHBIX 3aHATHH M pabor. CamoctosTenbHas padoTa B paMKax
00pa3oBaTeNLHOTO MPOIIEcca B By3€ PelIaeT CIeAYIOINe 3a1aun:

— B3aKpeIUyIeHHe M paclldpeHHe 3HaHWM, yMEeHH, IOJIY4YeHHBIX CTyJEHTaMU BO BpeMs
ayJUTOPHBIX M BHEAYIUTOPHBIX 3aHATHH, MPEBpAIICHUE HMX B CTEPEOTUIIBI YMCTBEHHOH H
(U3UYECKON NeITeIbHOCTH;

— MIpUOOpPETEHNE JONOTHUTEIBHBIX 3HAHUH U HABBIKOB 10 TUCIMITTIMHAM y4eOHOTO TUIaHa;

— (opMmupoBaHNe U pa3BUTHE 3HAHWI M HABBIKOB, CBSI3aHHBIX C HAay4YHO-HCCIIEI0BATEIbCKOM
JeSITeTIbHOCTBIO;

— Dpa3BUTHE OpHEHTALMM U YCTAaHOBKM Ha KayeCTBEHHOE OCBOEHHE 00pa3oBaTelIbHOI
POTPaMMBI;



— pa3BUTHE HABBIKOB CAMOOPIaHU3ALUY;
— ((dopMupoBaHHE CAMOCTOSTEIBHOCTH  MBIIIJIEHUS, CHOCOOHOCTH K CaMOPa3BUTHIO,
CaMOCOBEPILIEHCTBOBAHUIO M CaMOpeaH3allHH;

— BbIpa0OTKa HABBHIKOB A()(PEKTUBHOW CaAMOCTOSITEIIBHOW MPO(PECCHOHAILHONW TEOPETUUYECKOM,
NPaKTUYECKON U yueOHO-UCCIIEI0BATENBCKOM EATETbHOCTH.

IMoaroroBka k Jexkuum. KayecTBO OCBOCHHS COIEpKAHHUSI KOHKPETHON TUCIUIIIIUHBI
IpSMO 3aBUCHT OT TOTO, HACKOJBKO CTYIEHT caM, 0€3 BHEIIHErO MPHUHYXICHUS (OpMUPYET Yy
ce0sl yCTaHOBKY Ha IMOJIy4€HHE Ha JIEKIHUAX HOBBIX 3HAHUMN, TOTOIHSIONIUX YK€ UMEIOIIHEcs 10
JAHHOM IucHUIUIMHE. BpeMs Ha MOJATrOTOBKY CTYIEHTOB K JIByX4acOBOM JIEKIIMU [0 HOpMaTHBaM
coctaiseT He meHee (0,2 gaca.

IloaroroBka Kk NMpaKTHYecKOMY 3aHATHIO. [10roToBKa K NMpPaKTHYECKOMY 3aHATHUIO
BKJIIOUAET CIEAYIOIIUE DJIEMEHThl CaMOCTOSITENIbHON JEATEIbHOCTU: YETKOE IPEeJCTaBIICHUE
[eNU M 3a/1a4 €ro MPOBEACHUS; BBIJCICHUE HABBIKOB YMCTBEHHOW, aHATUTHUYECKOW, HAYUHOU
NeSTeIbHOCTH, KOTOpPblE CTAaHYT pe3yJlbTaToOM MpeiacTosiiel padoTel. BripaboTka HaBBIKOB
OCYILECTBIISICTCS. C TMOMOIIBIO MOJydyeHHUs] HOBOM MH(popMaruu o0 M3ydaeMbIX Mpoleccax u ¢
MOMOUIbI0 3HAHMUSI O TOM, B KAaKOW CTENEHW B JAHHOE BpEeMsl CTYIEHT BJaJEeT METOJaMu
UCCIIEIOBATEIbCKON JICSITEIbHOCTH, KOTOPBHIMH OH CTaHET MOJb30BAaThCsi Ha IMPAKTHUYECKOM
3aHATUU. [loArOTOBKA K MpPaKTHUYECKOMY 3aHSATHIO HEpelnko TpeOyer moadopa marepuana,
JAHHBIX M CIEIHAIbHBIX HMCTOYHHMKOB, C KOTOPBIMH IpPEACTOUT yueOHas pabora. CTyIoeHTHI
JOJKHBI JIoMa TMOATOTOBUTH K 3aHATHIO 3—4 mpumepa (GOpMYIUPOBKH TEMbl HCCIIEIOBAHMS,
IPEJCTAaBICHHOTO B MOHOTrpausX, HAYYHBIX CTaThsIX, OTYETAaX. 3aT€M OHHM CaMOCTOSTENHHO
OCYIIECTBIISIIOT ~ MOUCK  COOTBETCTBYIOIIMX  HMCTOYHHUKOB,  OMNPENENAIOT  aKTyaJbHOCTb
KOHKPETHOTO MCCJIEJIOBAHUS MPOLECCOB W  SBICHHH, BBLICISIOT OCHOBHBIE CIIOCOOBI
JI0Ka3aTeNbCcTBA aBTOPAMM HAyYHBIX pabOT IIEHHOCTHM TOr0, YeM OHU 3aHMMaloTcs. B xoxe
CaMoro MPaKTUYECKOTO 3aHATHS CTYIEHTHl CHayala MPEICTABISAIOT HalJICHHbIC UMHU BapHAHTHI
(bOpMYyIUPOBKH aKTYalbHOCTH HCCIEIOBAaHUS, 00CYK/Ial0T UX U 0OOCHOBBIBAIOT CBOE MHEHUE O
HaWJIyyllleM BapuaHTe. Bpems Ha MOATOTOBKY K IMPAaKTHMYECKOMY 3aHATHIO IO HOpPMaTHBaM
coctaiseT He meHee (0,2 Jaca.

IloaroroBka k ceMHHApCKOMY 3aHATHIO. CaMOCTOSTENbHASA MOATOTOBKA K CEMHHAPY
HaIpaBJieHa: Ha pa3BUTHE CIIOCOOHOCTH K YTEHHUIO HAy4YHON M WHOM JHUTEpaTypbl; Ha IMOMCK
JIOTIOJTHUTEIBHON HH(DOPMAIIH, TO3BOJISIONIEH TITy0ke pa3o0paThCsi B HEKOTOPBIX BOIPOCAx; Ha
BBIZICICHHE TpU padboTe ¢ pa3HBIMH HCTOYHMKAMH HEOOXOAuMOl HWHGOpMAIMH, KOTOopas
TpeOyeTcst [Uis MOJHOIO OTBETa Ha BOMPOCHI IJJaHa CEMUHAPCKOTO 3aHATHS; Ha BHIPAOOTKY
YMEHMsI TPaBWJIbHO BBIIUCHIBATh BBICKA3bIBAHUS AaBTOPOB M3 MMEIOIIMUXCS HCTOYHUKOB
uHpopmanuu, odopMiIATh UX M0 OubimorpaduyeckuM HOpMaMm; Ha pa3BUTHE YMEHUS
OCYIIECTBIISITh aHAIM3 BBHIOPAHHBIX HMCTOYHUKOB HMH(OPMALIMU; HA MOATOTOBKY COOCTBEHHOI'O
BBICTYIJICHUS 10 O0OCYKJaeMbIM BOIpocaM; Ha (OPMHUPOBAHUE HABBIKA OINEPATUBHOIO
pearupoBaHus Ha pa3HbIe MHEHHUS, KOTOPbIE MOTYT BO3HUKATh NIPU OOCYKJIECHUHU TE€X MM MHBIX
HaY4HBIX MpoOsieM. BpeMsi Ha MOJArOTOBKY K CEMUHapy 10 HOPMAaTHBaM COCTAaBIIAET HE MEHEe
0,2 gaca.

IHoaroroBka Kk KoOJLIOKBUYMY. KoiokBuyM mpenctaBiseT coOOH KOJIEKTUBHOE
oOcyxJeHue pasjena AUCUMIIMHBI Ha OCHOBE CaMOCTOSTEIBHOIO M3Y4YEHHs] 3TOrO paszelna
cryaentamu. [loAroToBka K JaHHOMY BHJy Y4€OHBIX 3aHSATHH OCYLIECTBISETCSA B CIEAYIOIIEM
nopsake. [IpenogaBarens qaeT CucOK BOIPOCOB, OTBETHI HA KOTOPbBIE CIIENYET MOIYYUTh MPU
U3YYEHHH ONPEACICHHOTO IepeyHsl Hay4HbIX HCTOYHUKOB. CTyAEeHTaM BO BHEAyJHTOPHOE
BpeMsi HEOOXOIMMO MPOYMUTATh CIELHUATIBHYIO JIMTEpaTypy, BbIIUCAaTh W3 HEE OTBETHl Ha
BOIIPOCHI, KOTOpBIE OYAyT OOCYXIaThCsl Ha KOJUIOKBUYME, MBICICHHO C(QOPMYJINPOBATH CBOE
MHEHHE 110 KaXXJ0MY U3 BOIIPOCOB, KOTOPOE OHM BBICKQXYT Ha 3aHATUU. BpeMsi Ha MOATOTOBKY K
KOJUIOKBUYMY 110 HOPMaTHBaM cocTasiisieT He MeHee 0,2 Jaca.

IloaroroBka K KOHTPOJbHOI padore. KoHTponbHas paboTa Ha3HAYAETCS IOCTE
U3yYeHHs] ONpENeNIeHHOro paszena (pas3lesioB) IUCHHMIUIMHBI W TPEACTaBIsIeT CcoOoM
COBOKYITHOCTb Pa3BEpHYTHIX IMHUCHMEHHBIX OTBETOB CTYJIEHTOB Ha BOIPOCHI, KOTOPHIE OHU



3apaHee MONY4arT OT mpenoaaBarelniss. CaMoCTOsTeNbHAS TOJTOTOBKAa K KOHTPOJLHOU paboTe
BKJIIOUaeT B ce0si: — H3Yy4YeHHE KOHCIIEKTOB JIEKLMH, PAacKphIBAIOLUIMX MaTepHuall, 3HaHHE
KOTOPOTO TPOBEPSIETCS KOHTPOIBHOU paboToii; MOBTOpEHUE y4eOHOTO MaTepuana, MmoITy4YeHHOTO
IpU MOATOTOBKE K CEMHUHApPCKUM, MPAKTUYECKUM 3aHATHUSM U BO BpeMsi UX IPOBENICHUS;
U3YYCHHUE JIOMOJNHUTEIBHON IUTEpaTyphl, B KOTOPOW KOHKPETH3UPYETCS COJEp KaHUe
MPOBEPSIEMBIX 3HAHMUIl; COCTaBJIEHHE B MbBICICHHOW (OopMe OTBETOB Ha IIOCTABJICHHBIE B
KOHTPOJIBHOH paboTe BOMPOCHL, (HOPMHUPOBAHHME ICUXOJIOTUYECKOW YCTAHOBKH Ha YCIICUTHOE
BBIMIOJIHEHUE BCeX 3aJaHuil. Bpemsi Ha MOATOTOBKY K KOHTPOJBHOW paboTe MO HOpMaTHUBaM
COCTaBJISIET 2 yaca.

IloaroroBka k 3avery. CamocTosATenbHAas MOATOTOBKA K  3a4eTy JOJDKHA
OCYIIECTBIISITECS B TEUEHUE BCEro cemectpa. [1oAroToBka BKIIIOYAET CIEAYIOUIUE JEHCTBUS:
NepeyuTaTh BCE JIEKIMHM, a TaKKe MaTepualbl, KOTOpble TOTOBWJIMCH K CEMHUHApCKUM U
MPAKTUYECKUM 3aHATHSIM B TEUEHHE CEMECTpa, COOTHECTH 3Ty HMH(OPMAIMIO C BOMPOCAMH,
KOTOpBIE JaHbl K 3a4eTy, eclii HH(GOpMallyi HEAOCTATOYHO, OTBETHI HAXOIAT B MPEIOKEHHON
mpernoaaBareneM aureparype. PekoMeHyercs nenarh KpaTkue 3anucu. Bpemst Ha OJArOTOBKY K
3a4eTy 10 HOPMAaTHUBaM COCTAaBIIIET HE MeHee 4 4acoB.

IMoaroroBka Kk »3Kk3amMeHy. CaMoCTOSITENIbHAsS TIOATOTOBKA K OSK3aMEHY CXO0Xa C
MOATOTOBKOM K 3adeTy, 0coOeHHO eciu OH auddepeHnupoBanHbii. Ho o0bem ydeOHOTO
MaTepuaina, KOTOPbId HYKHO BOCCTAHOBUTH B MAMSTH K 9K3aMEHY, BHOBb OCMBICIIUTh U TIOHSATb,
3HAYUTENbHO OoJbllle, MOATOMY TpedyeTcsi OOJbIlle BpEMEHH M YMCTBEHHBIX ycuiauil. BaxknHo
c(hopMHUpPOBATh IIEIOCTHOE MPEICTABICHHE O COACPKAHMHM OTBETAa Ha KXl BOIPOC, YTO
IpearoyiaraeT 3HaHHE pa3HbIX HAyYHBIX TPAKTOBOK CYIIHOCTH TOTO WM HWHOTO SIBICHUS,
polecca, yMEHHE PacKphIBaTh (PAKTOPHI, OMPENSISIONINEe UX TPOTUBOPEUNBOCTD, 3HAHNE UMEH
YYEHBIX, U3YYaBIINX 00CYX)aaeMyto mpobiemy. HeoOxonumo Takke nmpuBecTH HHGOPMAIIHIO O
MaTepuaiax SMIHUPUYECKUX HCCIEAOBaHUN, YTO YKa3blBaeT HAa BCECTOPOHHIOK MOATOTOBKY
CTYJEHTa K 2K3aMeHy. Bpems Ha moAroToBKy K 9K3aMeHy M0 HOpMaTHBaM COCTaBIsieT 36 4acoB
JUTsE 0aKaIaBpoB.

B ®bBIOY BO «MI'Y» opranuzamusi CcaMOCTOSITEIBHOM pabOThI  CTYIECHTOB
pernamentupyercs [lomoxkeHneM O CaMOCTOSITENbHON paboTe CTYNEHTOB, MPUHATHIM Y UEHBIM
cosetom UI'Y 22 urons 2012 r.

5. VYEBHO-METOJIAYECKOE 1 HTH®OPMALIMOHHOE OBECITEYEHUE
TV CHATIIAHBI

a) OCHOBHas JIuTepaTypa:

1. Kaiie, @. Beegenue B KBaHTOBBIC BBIYUCIICHHS [ DIEKTPOHHBIN pecypc] : [yueonuk] / O.
Kaite, P. JTapmamm, M. Mocka = An Introduction to Quantum Computing. - DIeKTpOH.
TEKCTOBbIE JaH. - MockBa : UHCTUTYT KOMIIbIOTEPHBIX UcchenoBanuil ; keBck : PerynsapHas u
xaoTtuueckas guHamuka, 2009. - 360 c. ; Het. - Pexxum gocryna:
http://rucont.ru/etd/3015022urlld=mU2YI3RUg0bWISOULLcNfXwq7y30J17kd+NogbZlsc4PK
RTLby67BkAX5D+CxtTyAl8qLNBR/W2WNIOGkSq3JQ==. - OBC "PykoHT". - Heorpanuu.
JOCTYI.

2. Ilpununko, B. K. ®u3nueckue 0CHOBBI KBAHTOBBIX BhIUMCIEHUH. [lnHaMuKka KyOuTa
[DnexTponnsbIit pecypc] : Mmonorpadus / B. K. [Ipununko, 1. U. Koanenko. - 1-e uza. -
OeKTpoH. TeKCToBbIE AaH. - CankT-IletepOypr : Jlans, 2019. - 216 c. - Pexxum nocryma:
https://e.lanbook.com/book/111888. - ObC "Jlans". - HeorpaHu4. TOCTYII.

3. Unbuues, U. B. DneMeHTapHbIE OCHOBBI KBAHTOBBIX BBIUUCICHUM. YIPa)KHEHUS U
3amaun : yueoHoe mocooue / 1. B. npuue. — HoBocubupck : HI'TY, 2014. — 28 ¢. — ISBN
978-5-7782-2414-8. — TekcT : 31eKTpOHHBIN // JIaHb : 371€KTPOHHO-0MOIMOTEYHAs CUCTEMA. —



URL: https://e.lanbook.com/book/118442 (nara obpamenus: 29.03.2022). — Pexum goctyma:
JUJIs aBTOPU3. TIOJIH30BATENECH.

4. Xunapu, JIx. [{. KBaHTOBbBIE BEIYMCIICHUS: TPUKIAAHON MOAXO [ DIEKTPOHHBIN pecypc]
/ Ix. J. Xunapu. - DnexkTpoH. TekcToBbie naH. - Mocksa : JIMK Ilpecc, 2021. - 370 c. : ui. -
Pexxum noctyna: https://ibooks.ru/reading.php?short=1&productid=378215,
https://ibooks.ru/resize/w188/images/T/978-5-97060-890-6.jpg. - ObC "Aiidbykc". - Heorpanuu.
noctyt. - ISBN 978-5-97060-890-6

0) TOTOJIHUTEbHAS JTUTEPATypa:

1. Puddens ., [Tomak B. OcHOBBI KBaHTOBBIX BhIUKCIEeHUY // KBaHTOBBII KOMIIBIOTED U
kBaHTOBBIC BeiuucieHus. 2000. T. 1. Ne 1. C. 4-57.

B) 0a3bl JaHHBIX, HH(POPMAITMOHHO-CIIPABOYHBIC M IOMCKOBBIE CUCTEMBI:

1. http://xxx.lanl.gov — apxuB cTaTeil B 3IEKTPOHHOM BHJIE, pa3/ie] KBaHTOBas (pU3UKa.

2. http://www.intuit.ru/studies/courses/1057/136/info — Knaccuyeckue 1 KBAaHTOBEIC
Bbruncienus. HOY «MHtyur».

3. http://www.qubit.org — [leHTp 110 KBaHTOBBIM BBIYHCIICHUSIM YHUBepcuTeTa Oxcdopaa ¢
MOMYJISIPHBIMHA U HAYYHBIMH CTAThSIMHU IO KBAHTOBBIM BBIYUCIICHUSM

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUIIJIMHBI

6.1. YueOHo-12a00paTOpHOE 000pya0BaHUE

6.2. [lporpammHoe obecneuyeHue

Windows 7 - 10; 6payzep Google Chrome; Office 365

7. OHEHOYHBIE MATEPHUAJIBI VIS TEKYIIETI'O KOHTPOJISA U
MPOMEXYTOYHOM ATTECTAIIMA

7.1. OneHo4HbIe CPeACTBA TEKYILIEro KOHTPOJIs

Bup xonTpons Kontponupyembie TeMbl Kontponupyemoie
KOMIIETCHIINN
KonTponsHas pabora Temu1 2, 3, 4 TIK-1, IIK-6
Jlaboparopnas paboTa Tewmspr 1.2, 3,4 TTK-1, TIK-6
ITpesenTarust Temnr 1.2, 3,4 TIK-1, IIK-6

[IpumMepbl OLIEHOYHBIX CPEICTB TEKYIIEro KOHTPOJIA
1. IeMOHCTpallMOHHBIN BapUaHT KOHTPOJIBbHON PaOOTHI
Nel

1. [Tomyuuts obpatumyto Gynkiuio u3 pyakuun f= (0111 1110)




2. IlpeacraBuTh 0OpaTUMYIO (YHKIHIO B MATPUYHOM BUJIE

— e e e e e e = O O O O OO O O~
el === R i e M e B e B el B
—_—_, OO, P OO, —~,P OO~ OO«
— O~ OO RO—~,LO—~,O~O R~ O

OO, mrmr R ==, —, 00000 OMN

—_m = = O O OO == O OO O

——, OO —~,R P OO, PR OO~ —~OO

— O PO, O~ O, O~ O O~ O

3. IlpencraBuTh nepecTaHOBOYHYIO MaTpully M B BUJI€ BEKTOpa

0000000010000000
0000000000000001
0010000000000000
00000001 00000000

0001 000000000000
000000000001 0000
0100000000000000
1000000000000000

0000000000000010
0000000000000100
0000000000100000
000000000000 1000

000001000000 0000
0000100000000000
0000000001000000
000000100000 0000

4. Bemonuuth npeobdpazoBanne M (p)
BekTopa ¢ = (0000 0000 1111 1111)




2. IlpumepHbIe TEMBI IPE3EHTALUI:

1. Kimaccuueckuie BBIYMCINTENBHbBIE YCTPONCTBA.

2. IIpo6nema: P =NP?

3. KBaHTOBBII KaHaJ CBS3H.

4. TenenopTamus COCTOSIHUS KyOuTa.

5. PaGota anropurma Jloitua-Mosxu 1yist moGbIX QyHKIHA.
6. IuckperHnoe npeodpazoBanue Dyppe.

3. [Ipumepst m1abopaTOpHBIX padoOT:

JlaGoparopHas pabora Ne 1
I[Ipencrasnenue OyneBbIX QYHKIUM oneparopamu B C>*”
JIsL IPEJCTABIEHNUS OyIIEBBIX KUK B BUJE OIEPATOPOB MpocTpancTBa C’®" mpexe
Y Yy YH paTop pocTp Y

BCEr0  HEOOXOQMMO MHOXECTBO HabopoB  {0,1}" mnpeacraButh BekTopamu  C>®".
COOTBETCTBYIOLIEE OTOOPAKEHUE @ ONPEAEISAETCA UHAYKTHBHO:

0= g o =(1)
o(1,7,..7,_,7,) = 0(1,7,..7,_; ) ® o(7,)
Jnis mpuMmepa paccMOTpuM Habop 7,7,...7, = 010.

9(010) = ¢(01>®(<1)) = ((l)j®((1)j®((l)j -

o)
Gt J-

1
0
1
0
1
0
1
0

MHTEPIPETHPYETCs] Kak OWHApHas 3aluch

I
SOOoOoOoO—OO

/ﬁ\/ﬁ\/ﬁ\/ﬁ\

Jlerko 3aMeTHTbh, YTO €clM HAbOp 7,7,...7,
4hCia, TO @ OTOOpakaeT 3TOT HAabOp B BEKTOp UIMHBI 2" C €IMHWIECH HA MECTE 7,7,..r, H
HYJSIMH Ha OCTQJIbHBIX MECTax; HyMeparus Hadnaaetcs ¢ 0.

Knaccuueckoe ompeneneHue n-mMecTHou OyneBod (QyHkmmm f" — 3TO oToOpakeHue
f":{0,1}" — {0,1}. Onmnako OyneBy QyHKIHMIO f” TaKkKe MOKHO MPEACTABUTH MEPECTAHOBKOM

n+l n+1

p"" Ha MHOXecTBe HabopoB {0,1}

1
"+ (Tl’ Tn’TnH) = (Tl""7rn’Tn+l @fﬂ (Tl"'Tn ))

I/I3 TaK 33JaHHOTO MPEACTABIEHUS CIEAyeT, uto [ (7,..7,) = TOI'Zla ¥ TOJIBKO TOT[a,

7.7,
+1
Korza p" (7y,es7,,0) = (715000700, )

Takue nepecTaHOBKHM B CBOIO OUYEpPEb MOXKHO IIPEJCTABUThH ONEpaTOpPaMu B IPOCTPAHCTBE
C*®*"*)  CoOTBETCTBYIOIKME ONMEPATOPHI B CBOIO OYEPEIb MPEACTABIIAIOTCS HEBBIPOKICHHBIMH
2" x 2" —MaTpuIIaMHU, UMEIOMIMMHE B KaXIOH CTPOKE M KakKIOM CTOJOLE POBHO IO OMHOM
enunune. Ilycte Qynkuus f" 3agaHa BEKTOPOM  f(xy...x,) = (& o, Xy grss Qo ses @y 1) -
Torma osnemeHTBI COOTBETCTBYIOIICH MaTpulbl M, =(a,), TIC 7=1y7..T,;0=0,0,..0,

OTIPECIISIOTCS CICIYIONIMM 00pa3oM:



0,7,..7, # 0,...0,;

Lz..7,=0..0,7=0ja, , =0

A =

L7..7,=0..0,7 #0.a, , =1
0, BO BCeX OCTAIBHBIX CITyJasX.

Ipumep. OyHKIHA f(X),X,) =X, - X, =(0,0,0,]) . MOXKHO yCIIOBHO pa3ie/uTh Marpuiy M ,

Ha 4 moaMaTpuIlbl pazmMepamu 4 x4 . Torga 006e moaMaTpPHUIIBI, CTOSAIIUE HA TJIABHOW TUArOHAIH,

1000 0000
0100 - 0000
HMEIOT BUJ 0010]| Ha ITOOOYHON — 0000 Marpuna M s COCTaBIIICTCS U3 YKa3aHHBIX
0000 0001
10000000
01000000
00100000
00000001
HOMATPHI M =199 0100 0
00000100
00000010
00010000
Breruncnenune f(0,1)=0-1=0, yTo cooTBeTCTBYET nepecraHoBke p(0,1,0) =(0,1,0):

=M, -(01000000)" = (01000000)’ _@ (?@ﬁ;

(oo (0elo) el

Berunciienne f(1,1)=1-1=1 (coorBercTByromias nepecranoBka p(1,1,0) =(LL1)):
0) _(0) (1 t . (0} _(0) _(0
M ® ® =M ,-(00010000)" = (00000001)" = ® ® |
) L) Lo / 1) (1) 1

3ananue 1. IlpencraButs pynkuunto f/~(10010110) B Bune nepectaHoBOYHOM MaTpHLbl M
3ananue 2. Haiitu pesynbrar aeiicrsus My Ha BekTop (-1 -1-1-1-1-1-110000).

3amanue 3. llpencraButh ¢yHkmuio f=(10010110) oOpatumoit QyHKUHMEH B Buue

IIOJICTAHOBKH.

3amanwue 4. Halitu pesynbrar nevictBust pynknuu f~(1001) ra Bextop (-1-1-1-1 0000).

7.2. OnleHOYHbIE CPeACTBA ISl IPOMEKYTOYHON aTTecTaluu

Cnucok BONPOCOB JJIsl IPOMEKYTOUHOM aTTeCTAlUM:

O 0 3 N N B~ W N

. Kimaccuueckue Berancnenus. Mamuna Triopunra. Beraucnumelie ¢ yHKIAH.
. [Ipenensl kK1acCUYECKUX BBIYUCIUTEIICH.

. [Tonarue kyoura (KBaHTOBOTO OUTA).

. KBanToBeie cuctembl. COCTOsSIHME KBAHTOBOM CUCTEMBI.

. KBaHTOBBIE BEpOSATHOCTH.

. I3mepenne cocTostHus.

. IIpoctpanctBo coctosinuid. bazucel. KpoHekepoBo npou3BeieHHE.
. DneMeHTapHbIe peoOpa3oBaHusl. Y HUTApHbBIE IPEOOPa30BaHMUA.

. OnHOKYOHUTOBBIE U IBYXKYOUTOBBIE IIPEOOPA30OBaAHMUSL.



10. ITpeoGpazoBanue Y onma-Anamapa.
11. MuBepcus u nuddysus.

12. ITpuHIUIT KBAHTOBOM CBSI3HU.

13. 3anmper KBaHTOBOTO KJIIOHUPOBAHMUSI.
14. KBanToBas Tenenopranus.

15. Anropurm Jloitua-Moxmu.

16. 3amaua o HaxOXXaeHUM niepruoia GyHKIUU. Aaroputm CaiMoHa.
17. KBanToBoe npeobpazoBanne Oypne.
18. ®akropuzanus. Anroputm [lopa.
19. ITouckossrit anroputm ['posepa.

20. KBaHTOBBIE CXEMBI.

21. Basucel g kxBaHTOBLIX cxeM. CII0)KHOCTD CXEM.

PazpaboTtunk: Bunokypos Cepreit @enopoBud, a.¢.-M.H., mpodeccop, mpodeccop kadeapbl
anreOpanyeckux U UH(HOPMAIIMOHHBIX CUCTEM



