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IMporpamma auctruiiHb " Teoprst KBaHTOBBIX BEIMUCTEHHH 1 anroputMoB'; 02.04.02 "®ynnamenTanbHast nHGOpMaTHKa 1 HH(GOPMaOHHbIE
TEXHOJIOTUH".

Conep:xanue

1. TlepeueHb IMIAHUPYEMBIX PE3YJIbTATOB OOYUYEHHUS 110 AUCHUIUIMHE (MOYJI0), COOTHECEHHBIX C IUIAHUPYEMBIMH Pe3yJIbTaATaMU
ocsoenus OIIOIT BO

2. Mecro pucuuruidasl (MoayJist) B crpykrype OITOIT BO

3. O0beM AUCLMIUTHHBL (MO/YJIsI) B 3a9YETHBIX €OUHULIAX C YKa3aHHEM KOJIMIECTBA YacOB, BbIICICHHBIX HA KOHTAKTHYIO paboTy
00yUaIIMXCs C TpernoaBareseM (1o BuiaM YUeOHbIX 3aHSATUN) ¥ HA CAMOCTOSITENIbHYI0 paboTy 00y4YaloIIuXcst

4. CopeprkaHue TMCUMIUTMHBL (MOJIYJIs1), CTPYKTYPUPOBAHHOE MO TeMaM (pa3fesam) ¢ yKa3aHHeM OTBEJEHHOrO Ha HHX
KOJIMYECTBA aKaJEMUUYECKUX YacOB M BUIOB YUEOHbBIX 3aHATHIA

4.1. CTpyKTypa ¥ TeMaTUYECKHI IJIaH KOHTAKTHOW U CAMOCTOSTEIbHOM pabOThI MO TUCIUILTHHE (MOJIYJII0)

4.2. CopepxaHuie AUCIUTLTAHBI (MOJTYJIs1)

5. TlepeueHpb yueOHO-METOAMUYECKOTO 00eceYeHH s /ISl CAMOCTOSATEIbHOM paboThl 00YYAOIIMXCS O JUCIUILTMHE (MOJYJIIO)

6. ®OH/1 OIIEHOUHBIX CPEACTB MO AUCIUILTIHE (MOYJTIO)

7. TlepeueHb UTEPaTyphl, HEOOXOJUMOM [J151 OCBOCHHS JUCHUILIMHBL (MOYJIs1)

8. IlepeueHnb pecypcoB HH(POPMAIIOHHO-TEJICKOMMYHHUKAIIMOHHON ceTr "VIHTepHeT", HEOOXOAUMBIX TSI OCBOCHUS AUCLIATUTAHBI
(Mopyns)

9. Meroauueckue yKazaHusi JUist 00Y4YaOIUXCsl TI0 OCBOESHUIO JTUCIMIUTUHBI (MOJIYJIs1)

10. Iepeyenb HMPOPMALIMOHHBIX TEXHOJIOTHIA, UCTIONB3YEMbIX MTPU OCYIIECTBIEHUH 00pa30BaTe/IbHOTO MpoLiecca 1o
JMCLUILIMHE (MOJYJII0), BKJIIOUAs MepedeHb MPOrpaMMHOro oOecrieveHrst 1 MH(POPMALIMOHHBIX CIIPABOYHBIX CHCTEM (TIpH
HEOOXOJUMOCTH)

11. Onucanue MaTepuaibHO-TEXHUYECKOUN 0a3bl, HEOOXOIUMOM JIIsl OCYILECTBIEHHS 00pa30BaTeIbHOTO MPOIIecca Mo
JUCLIUIUIAHE (MOAYJIIO)

12. CpeactBa agantanyy npenojaBaHust AUCHUIUIMHBL (MOAYJIs) K TIOTPEOHOCTSIM 00YYaIONIMXCsl UHBAJIMIOB U JIUL] C
OrpaHMYCHHBIMU BO3MOKHOCTSIMU 3[J0POBBS

13. ITpunoxenue Nel. PoHJ OLIECHOUHBIX CPEICTB
14. Tpunoxenune No2. [lepeueHsb uTepaTypbl, HEOOXOAUMOM /ISl OCBOSHUSI TUCHMIUIUHBI (MOJ1YJIs1)

15. TIpunoxenue Ne3. IlepeyeHs HH(MOPMALIMOHHBIX TEXHOJIOTUIA, UCMIOJIBb3YEMBIX AJI1 OCBOEHHS JUCLMILIAHBI (MOAYJIA),
BKJIIOYAsI TIepeveHb IIPOrpaMMHOT0 oOecriedeHHs 1 MH(POPMAIMOHHBIX CIIPABOYHBIX CHCTEM
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IMporpamma auctruiiHb " Teoprst KBaHTOBBIX BEIMUCTEHHH 1 anroputMoB'; 02.04.02 "®ynnamenTanbHast nHGOpMaTHKa 1 HH(GOPMaOHHbIE
TEXHOJIOTUH".

[IporpamMmy IycIMIUIHBL pa3padoTai(a)(1): CTapIlInid HayYHbIA COTPYIHUK, K.H. (touenT) Bacunse A.B. (HWJI KBanToBbIe
MeTObl 00pabOTKH IaHHBIX, IHCTUTYT BRIYMCIMTEIbHON MaTeMaTUKN U MH(POPMAIIIOHHBIX TEXHOJIOTH),
Alexander.Vasiliev@kpfu.ru ; mouieHr, k.H. (nonent) [afinytanHOBa A.D. (Kadenpa TeopeTHIecKoi KMOSPHETHKH, OT/IEICHIe
(pynnamenTabHON MH(POPMATUKK U MH(OPMALIMOHHBIX TexHojoruil), Aida.Gainutdinova@kpfu.ru

1. IlepedyeHb MIAHNPYEMBIX Pe3yJIbLTATOB 00YYEHHs MO JUCIHHUILIAHE (MOIYJII0), COOTHECEHHBIX ¢ INIAHUPYEeMbIMHI
pe3yabTaTamu ocsoenusi OIIOII BO

OO6yyarnImuiics, OCBOUBIIME QUCIWIUTUHY (MOIYJIb), JOJIKEH 001a1aTh CJICAYIONMMA KOMITETCHITASIMU:

Mudp PacuudpoBka
KOMIIeTeHIHH npuoodperaemMoii KOMIeTeHIUH
OIIK-1 CriocoOeH HaxoquTh, (hOPMYJIMPOBATH U PElIaTh aKTYyallbHbIe POOJIEMbI IPUKJIATHOMI

MaTeMaTuKH, (PyHAaMEeHTATbHOU MH(OPMATHKH U MH(POPMAIITIOHHBIX TEXHOJIOTUI

OIIK-3 CriocoOeH TIPOBOIUTh aHAIA3 MAaTEMATUIeCKHUX MOJIeJIel, Co3/1aBaTh MHHOBAIIMOHHBIE METO/IBI

[PCIIEHW A MPUKJIIAJHbIX 3a1a4 HpO(i)ECCI/IOHa.HI)HOI;’I JCATEJIBHOCTH B obacT I/IHCI)OpMaTI/IKI/I n
MATEMATUIECKOTI'O MOACJIMPOBAHUA

OO6yyarnmuiics, OCBOUBIINI JUCHATUTAHY (MOJIYJIb):

HoyokeH 3HATh:

- HCTOPHIO 3apOKICHUsI KBAHTOBOW MH(OPMATHKH U COCTOSIHUE Pa3BUTHUs JaHHOM 00/1aCT MH(MOPMATUKK Ha CETOAHSIITHUN
JIeHb, OCHOBHBIE 3aKOHBI KBAHTOBBIX BBIUYMCIIEHUI, OTIpe/IeIeHrs] pa3IMUHbIX KBAHTOBBIX MOJIEJel BHIUMCIIEHUH (MaIlluH
ThlopuHra, aBTOMaTOB, CXeM U3 (DYHKIIMOHATBHBIX JIEMEHTOB);

- KaKUM 06p2130M MMPONU3BOAUTCS 06pa60TKa BXOJHBIX CJIOB U PACIIO3HABAHUEC A3BIKOB B KBAHTOBBIX MOJECJIAX BLI‘IPICIICHI/Iﬁ;

HoykeH ymeTh:

- OPUEHTUPOBATHLCS B 00JIACTU KBAHTOBBIX BHIUMCIIEHUH, U B TOM, [JI€ U KAKMM 00pa30M MPUMEHSIIOTCS] 3HAHUSI U3 ITOM
00J1aCTH,

- B QJITOPUTMAaX KBAaHTOBBIX BBIYMCIIEHUH, JEMOHCTPUPYIOIIHNX 3(P(PEKTUBHOCTb KBAHTOBBIX BBIYMCIIUTENIEH [0 CPABHEHUIO C
KJIACCHYECKUMH, OOBSCHATH C MATEMAaTHUECKON TOUKH 3pEHHUsI TaKKe sIBJICHNsI KBAHTOBON MEXaHMKH, KaK TeJIeropTaLus,
3aIlyTaHHOCTb COCTOSIHUI, KBaHTOBas Nepejiada Kojia, KBAaHTOBBIH Mapalienusm, U T.1.

I[OIDKGH BJIag€Th:

- OCHOBHBIMHU TIOHSITUSIMU KBAaHTOBOW MH(OPMATUKH, TAKUMH, KaK MMOHsATHE KyOUTa, NpeoOpa3oBaHUi U U3MEPEHHUsI
KBAHTOBOH CHUCTEMEB;

- IpueMaM1 U METOAaMU NNOCTPOCHU A 9CI)CI)CKTI/IBHLIX KBaHTOBBIX Moneneﬁ.

JloJkeH IeMOHCTPUPOBATh CIIOCOOHOCTb M TOTOBHOCTb!

MPUMEHATD MOJYUYCHHbIC 3HAHUA B CBOeH HpO(l)eCCI/IOHaHBHOﬁ JACATCIbHOCTU

2. MecTo nucuumiuHbl (MoayJas) B ctpykrype OIIOII BO

HanHas auctumimHa (MoayJb) BKoueHa B paszaen "b1.0.01 ducturiuel (Moaysu)" OCHOBHOM MpodecCHOHATBHON
obpazoBaresbHON nporpammsl 02.04.02 "®ynaamenTanbHast nHGOpMaTKa U MHGOPMAIMOHHbIE TeXxHooruu (MamvHHoe
oOyJeHHe U KOMITBIOTEPHOE 3peHue)" U OTHOCUTCS K 00st3arenbHOi yacti OITOIT BO.

OcBauBaercs Ha 1 kypce B 1 cemectpe.

3. O6beM qUCHATLIHMHBI (MOYJISI) B 3a4€THHIX € JHHAIAX ¢ YKa3aHHEM KOJNYeCTBAa YacOB, BbIJeJEeHHBIX HA

KOHTaKTHYIO PadoTy 00yJaomuxcsi ¢ NpenojaapareJemM (Mo BHAaM y4eOHbIX 3aHATHII) 1 HA CAaMOCTOSATENbLHYIO
padoTy odyvaromuxcst

O61m1ast TPyIOEMKOCTh AUCIMTUIMHBI COCTABIIsAET 6 3a4eTHHIX(bie) enuHuIl(bl) Ha 216 daca(oB).

KonrtaktHas padora - 36 yaca(oB), B TOM 4mKcIIe JIeKIuK - 18 yaca(oB), mpakTuyeckue 3aHATUs - 18 yaca(oB), 1abopaTopHbie
padoTthi - 0 yaca(oB), KOHTPOJIb CAMOCTOSITENILHOM paboThl - O yaca(oB).

CamocTrositenbHast padoTa - 144 gaca(oB).

SAEKTPOHH BI
Il YHHBEPCHTE

MR /- OFMALMOHHO AHATUTAE AR CHCTE

"
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ITporpamma muciuruiuHbl "Teopys KBaHTOBBIX BbIYKCIeHU U anroputMoB”; 02.04.02 "dyHnnamenTanbHas nHGOPMaTHKA U HH(GOPMAIMOHHbIE

TeXHoJIoruu" .

KouTposns (3auét / x3amen) - 36 yaca(oB).
dopma MpoMexyTOUHOrO KOHTPOJISI JUCIMIUIMHBL: 9K3aMeH B 1 cemectpe.

4. Coaep:xaHne JUCHHMILIMHBI (MOyJis), CTPYKTYPHUPOBaHHOE N0 TeMaM (pa3/jejaM) ¢ YKa3aHHeM OTBe/IeHHOI'0 Ha

HHUX KOJIHYEeCTBA aKaJeMHYE€CKHX YaCcOoB 1 BU0B yqeﬁmﬂx 3aHATHI

4.1 CTpykTypa U TeMaTH4€CKHIl IUIaH KOHTAKTHOM U CAMOCTOATEJbHO Pad0ThI 0 JUCHUILIHHE (MO

YJI0)

Bujpbl 1 yachl KOHTAKTHOW PadoThI, Camo-

HX TPYAO0EMKOCTh (B yacax) cTod-

N Paszenpl iucuunumnst / Ce- Ulexuun, Texuun{IIpakTu-[[Ipakru-Jlagopa-/Iladopa- TeJb-
Moay.Jist MECTP| Bcero | B 3JI. | YeCKHe | YeCKHeE |TOPHBIE [TOpHbIe | Hasd
¢dopme BansTHA,| B3J. [padoThl,| B 3. pa-

Bcero | cdopme | Bcero | popme | OoTa
1. |Tema 1. BBenenue 1 1 0 0 0 0 0 24
2. (Tema 2. OCHOBBI KBAaHTOBBIX BBIYUCIICHUI 1 6 0 4 0 0 0 30
3. [Tema 3. KBaHTOBBIE AJITOPUTMBbI 1 4 0 2 0 0 0 30
4. [Tema 4. KBanrtoas kpunrorpacpus 1 4 0 2 0 0 0 30
5. (Tema 5. KBaHTOBOE IIpOrpaMMUpOBaHKE 1 3 0 10 0 0 0 30
liToro 18 0 18 0 0 0 144

4.2 Coaep:xaHue JUCHUILIMHBI (MOYJIs1)
Tema 1. BBegenue

Baenenue. OcHOBHbIE pa3zielibl Kypea. VIcTopysi BOSHUKHOBEHMs KBAHTOBBIX BBIYMCIICHU, IIepBasi U BTOPasi KBAHTOBBIE
peBomonuy. CoBpeMeHHOe COCTOSIHYE B JaHHOW o0nacTu B Poccuu 1 B Mupe, IPOeKThl Pa3BUTHS KBAHTOBBIX TEXHOJIOTHH.
Bo3moxHbIe (pr3ruecKkie OCHOBBI TOCTPOEHHS KBAaHTOBOTO KommbioTepa. Cephl NpUMEHEeHN s KBAHTOBBIX BBIUMCIICHUI.

Tema 2. OcHOBBI KBAHTOBBIX BHIYHCJI€HUH

[ousTre kBanToBOro Gura. OcHOBHBIE cBoMCTBA. KBaHTOBBIN peructp. IIpocTpaHcTBO
COCTOSIHMIA PErucTpa KBAaHTOBBIX OMTOB B CPABHEHUH C IIPOCTPAHCTBOM COCTOSTHHI PErucTpa
KJIACCHYECKHX OMTOB. Pasnuune nekapToBOro 1 TEH30pHOrO Npou3BeAeHus. KBaHTOBBIH
TIapauIeSI3M.

OCHOBHBIE MOCTYJIAThHI KBAHTOBOW MeXaHUKU. OCHOBHbBIE MaTeMAaTUUECKUE MOHSTHsI, UCTIOIb3yeMble B TEOPUM KBAHTOBBIX
BoruriciieHnid. KBanroas cucrema. CocTosiHEe KBAaHTOBOM CHCTEMBL. DBOJIOLMS KBAHTOBOM cricTeMbl. KBaHTOBOE M3MepeHwe.

Teopema 0 HEBO3MOXKHOCTH KJIOHMPOBAHHSI.

JBa pa3ivyHbIX OMpeleieH s 3allyTaHHbIX KBAHTOBBIX COCTOSTHUIMA, TpuMepbl. EPR-
napagokc. Viconp3oBanue 3¢ peKTa 3aIyTaHHOCTH B KBAHTOBBIX BBIYMCIICHUSX.
Kgsanrossie reiitel. Ix cpaBHeHMe ¢ K1accuueckuMu refitamu. OnpejiesieHre OCHOBHBIX
OJIHO- U JIByXKYOMTHBIX TEHTOB. Y HUBEPCAIbHbIE KBAHTOBBIE [€HTHI.

MaccuBbl KBaHTOBBIX TeiTOB. OnpeiesieHre KBaHTOBOM cxeMbl. OTJIMYMS KBAHTOBBIX U
KJIACCHYECKUX cxeM. KBaHTOBBIN mapasuiesn3m.

AJITOPUTMBI, CYIIIECTBEHHBIM 00Pa30M KCIIOJB3YIOIIKE 3ayTaHHbIe COCTOsTHUA. [LoTHOE
KBaHTOBOE KoAMpoBaHue. Tenemopranusl.

Tema 3. KBaHTOBbBIE 1T OPUTMBI

[epBble KBaHTOBBIE AITOPUTMBI, IEMOHCTPHUPYIOIIHE IIPEBOCXOCTBO KBAHTOBbIX
BBIUHMCIIEHUH Nepe] KiaccudeckuMu. ITpocreiiinme KBaHTOBbIE arOpPUTMBL: aroput™ Jloitua,
anroput™ Joitua-Ixo3ca, anroputMm bepHiureitna-Bazupanu.

Asroputm CaiiMOHa HaXOXIEHUs IEpPHOAA TIEPHOIUIECKON (DYHKLIUH MO MOIYJIIO 2.
CpaBHEHHE C KIJIACCUYECKUM aJITOPUTMOM.

KBanToBoe npeo6pazoBanue Pypbe. CpaBHEHHE KBAHTOBOTO M KJIACCHYECKOTO
nipeobpazoBanus Pypbe. CII0KHOCTH KBAHTOBOTO Npeodpa3oBanus Pypse.

3agaua pakTopuzaimu ncia. [Ipumenenne 3agaun pakropusanmu yucia. Kinaccnyeckuit
anroputM. CII0:XHOCTb 3a1aull (PAKTOPU3ALIUM B KJIACCUUECKOM cityyae. KBaHTOBBIH aropurm
[Mopa. AHanu3 KBaHTOBOTO aaropuTMa (hPakTOPU3AIHH.
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IMporpamma auctruiiHb " Teoprst KBaHTOBBIX BEIMUCTEHHH 1 anroputMoB'; 02.04.02 "®ynnamenTanbHast nHGOpMaTHKa 1 HH(GOPMaOHHbIE
TEXHOJIOTUH".

Autroputm ['poBepa 1711 pellieH sl TOUCKa B HECTPYKTYPHPOBAHHOM MHOKECTBE.
ANropuT™M HaXOXICHUS PEIICHUs] CUCTEMbI JIMHEHHBIX yPABHEHHUIL.
Tema 4. KpanroBas kpunrorpadus

KsanTtoBas kpunrorpadus, puMeHeHre B KBAHTOBBIX KOMMYHUKanusx. OnrcaHne IpoTOKoja, OCHOBAaHHOTO Ha
WCTIOJIb30BaHUM KBAHTOBOTO KaHasa [Ulsl MIepPefiaur CeKPEeTHOro Kimoda B Kpunrorpadguu. [IpumeHeHne pe3ynbTaToB o
HEBO3MOXHOCTH KJIOHUPOBAHHSI M JOCTOBEPHOTO PAcliO3HaBaHWs HEOPTOTOHATIBHBIX COCTOSIHUI. BO3MyIlieHNs B COCTOSIHUM
TIPY MOJCTYINBAHUH.

OCHOBBI KBAHTOBOI'O HMHTCPHETA. CHyTHI/IKOBaH KBaHTOBasA KpI/IHTOFpa(bI/IH.

KBaHTOBBIE OAHOCTOPOHHUE (DYHKIIUK, UX CBOUCTBA U OTJIMYHS OT KJIACCUYECKUX.
KBaHTOBOE XemmpoBaHue, ero CBONCTBA, CPABHEHUE C KITACCUIECKUM.
ITpoTokos KBaHTOBOH U(POBOI MOMKCH.

BrruucimresbHbie MOJEJIM, OCHOBAHHBIC Ha TEJICTIOPTALIUU. MO,HGJ'I]) CJIETIBIX KBAHTOBBIX BBIUMCIIEHHU.
Tema 5. KBaHTOBOE pOrpaMMipoBaHne

[TapagrrmMa KBaHTOBOTO MPOTrPAMMUPOBAHUS U BO3MOKHOCTH cyliecTByomux NISQ-apxurektyp. Mopenu KBaHTOBOTO
nporpammupoBanus ot IBM, Microsoft, Rigetti, DWave.

[IpumeHeHNe BHICOKOYPOBHEBBIX KBAHTOBBIX IJIAT()OPM JUTS PEIeHNUs PUKJIaJHBIX 3a]a4.
KBaHTOBBII alrOpyUTM pelIeHus 3a1a4y BHIIIOIHIMOCTH U SAT-conBepsl.

KganroBsiii anroputm Proof-of-Work it pacipe/ie ieHHBIX peecTpoB.

KBaHTOBBIE QJITOPUTMBI [U1s1 MAILIMHHOTO 00y4eHusl.

5. IlepeyeHb yueOHO-METOJUYECKOT0 00€eCIeYeHHA 1A CAMOCTOSTEJbHON PadoThl 00yJaOMMXCs 10
JUCHANINHE (MO/IYyJII0)

CamocrosTesbHas padoTa 00yJaIOIIMXCs BEITIOIHAETCS MO 33AAHUI0 ¥ IPH METOOUYECKOM PYKOBOACTBE MperofaBaTess, Ho 6e3
€ro HeMoCPeACTBEHHOro yyactust. CamocTosiTesIbHast paboTa MOAPa3AeNseTcsl Ha CaMOCTOSITEbHYIO Pa0oTy Ha ayANTOPHBIX
3aHATHUSAX U HA BHEAYAUTOPHYIO CAMOCTOSITENbHYIO paboTy. CaMocTosTe bHAs padoTa 00yYaIOIMXCsl BKIIOYAET KaK MOJTHOCTHIO
CaMOCTOSITEJIbHOE OCBOEHHE OTIEIbHBIX TeM (pa3zieioB) JUCHUILIMHBI, TaK U TPOPaOOTKY TeM (pa3ziesioB), OCBAUBAEMBIX BO
BpeMsl ayJUTOPHOMN paboThl. Bo BpeMs camocTosTeIbHON paboThl 00yYaloIyecs YATAIOT U KOHCTIEKTUPYIOT YUeOHYI0, HayYHYIO
¥l CIIPABOYHYIO JINTEPATYPY, BHIIOJIHSIOT 3a1aHM s, HallpaBJIeHHble Ha 3aKpeTieHNe 3HaHNI 1 OTPaOOTKY YMEHHI M HAaBBIKOB,
TOTOBATCS K TEKYLIEMY ¥ IPOMEKYTOUYHOMY KOHTPOJIO IO JUCLIUTIMHE.

OpraHI/I3au1/15{ CaMOCTOSITEIbHOM pa6OTI)I 06yqaloumxc5{ PErIaMEHTUPYETCSA HOPMATUBHBIMU JOKYMEHTAMMU,
y‘{C6HO-MeTO,HI/I‘IeCKOﬁ HHTepaTypOﬁ 1 SJICKTPOHHBIMHA 06pa3OBaTeHLHLIMI/I pecypcamu, BKJIIOYasd:

IMopsnok opraHU3anMK U OCYIIECTBIEHUs 00pa30BaATEIbHON JeATeIbHOCTH M0 00pa30BaTeIbHBIM IIPOrPaAMMaM BBICILIETO
00pa3oBaHus - MporpaMMamM OakajaBpuaTa, porpaMMaM CelMaIuTeTa, POorpaMMaM MarkuCTpaTyphl (YTBEpKIEH MPUKa30M
MuHuCTepCTBa HAYKH U BhICIero odpaszoBanus Poccuiickoii ®eneparnuiu ot 6 anpesst 2021 roga Ne245)

IMucemo Munucrepersa obpazoBanust Poccuiickoit @eneparim Nel14-55-996un/15 ot 27 nosi6pst 2002 r. "O6 akTHBU3AIMI
CaMOCTOSITEJIbHOHN padOTHI CTY/ICHTOB BHICIIVX YUeOHBIX 3aBeICHUI"

VYcraB (peaepanbHOro rocyJapcTBEHHOTO aBTOHOMHOTO 00pa3oBatesibHoro yupesxaenus "Kazanckuii (ITpuBosmkcKmii)
(penepaspubIil yHUBEpCUTET"

IpaBuna BHyTpeHHEro pacrnopsjka efepaabHOro rocy1apcTBEHHOIO aBTOHOMHOTO 00Pa30BaTe/IbHOTO YUPEkKJEHUS BBICLIIETO
nipodpeccronanbHOro oopasosanus "Kazanckuii (ITpuBomkckuii) genepaibHblid yHUBEpcUTeT"

JlokanpHble HOpMaTHBHBIE aKTH Kazanckoro (ITpuBosskckoro) deaepaabHOrO yHUBEPCUTETA

6. ®OoH/] OLIEHOYHBIX CPE/ICTB M0 JUCIUILIHHE (MOIYJII0)

CDOH,I[ OLCHOYHBIX CPEACTB M0 JUCHUILJIMHE (MO,IIyJIIO) BKJIIOYA€T OLICHOYHBIC MATEPUAJIbl, HAIIPABJICHHBIC HA IIPOBCPKY OCBOCHUSA
KOMHCTGHHHﬁ, B TOM 4YUCJIE 3HaHPIfI, yMCHI/Iﬁ 1 HaBBIKOB. CDOH,[[ OLCHOYHBIX CPEACTB BKIIOYACT OUEHOYHbIC CPEACTBA TEKYLIETO
KOHTPOJIAA U OUEHOYHbIC CPEACTBA HpOMC)KyTO‘IHOﬁ aTTeCTalluu.

B ¢one o11leHOYHBIX CPENICTB COAEPKUTCS cieayoias HHpOopMaLus:

- COOTBETCTBHE KOMIIETEHIIUH [IAHUPYEMbIM pe3yJibTaTaM 00yUeHHsI 110 UCHUILIUHE (MOYJI0);

- KpUTepuu olieHuBaHus c(hOPMUPOBAHHOCTU KOMIIETEHIIHIA;

- MeXaHU3M (POPMHUPOBAHHUS OIIEHKH 110 JUCHUIUTAHE (MOIYJIO);

- OMHMCaHue MopsAKa IPUMEHEHHS U IPOLIEAYPHI OLIEHUBAHUS IS KaKI0TO OLIEHOUHOT'O CPEACTBa;
- KpUTepHH OIICHUBAHUS JJTsI KaXJOT0 OIIEHOYHOTO CPEJICTBA;

- cofiepXKaHUe OLIEHOYHBIX CPEICTB, BKJIIOUas TpeOOBaHMUs, IPEAbSIBISEMbIC K ISHCTBUSIM 00Y4aIOIINXCsl, IEMOHCTPUPYEMbIM
pe3yibTataMm, 3aJaHus Pa3IUYHBIX TUIIOB.

®DoH[ OIIEHOYHBIX CPEICTB IO AUCIUIUTUHE HaxoauTcs B [Iprnoxkernun 1 K mporpaMMe TUCIUTILTHHBL (MOIYITIO).
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7. IlepedeHnb JUTEPATYPbl, HEOOXO0JUMOM JJIsT 0CBOEHHS U CIUILINHBI (MO TyJIs)
OcBoeHMe TUCITUILIMHBL (MOJYJIsI) TIPpEIIoIaracT u3y4eHne OCHOBHOM ¥ JOMOTHUTEILHON yueOHO! TuTepaTypsl. JlutepaTypa
MOJXKeT OBITh JIOCTYITHA OOYYAIOIIAMCS B OTHOM M3 IBYX BApPUAHTOB (JILOO B OOOMX U3 HUX):

- B 9JIEKTPOHHOM BHUJIE - Yepe3 JIeKTPOHHbIE OMOIMOTEYHbIE CUCTEMBI HA OCHOBAHUHM 3aKToueHHbIX KDY noroBopos ¢
[PaBOOOJIAATENISIMHU;

- B meyaTHOM Bujie - B HayuHoit 6ubmmoreke um. H.U. Jlo6aueBckoro. OOydJaromuecs mojy4yanT yIeOHyI0 JTUTepaTypy Ha
aOOHEMEHTE IO YUTATEILCKUM OMJIeTaM B COOTBETCTBHU C TIPABHJIAMHK T0JIb30BaHUsI HaydHO! OMOINOTEKON.

DJIeKTPOHHbIE U3AHUSI JOCTYIHbI AUCTAHIIMOHHO U3 JII00OH TOUKH MPU BBEAEHUH 00YYAIOIIMMCSI CBOETO JIOTMHA U [apoJisi OT
JIMYHOTO KaOuHeTa B cucteMe "DNeKTPOHHBbIN yHUBepcuTeT" . [Ipy HCoNb30BaHUM TEYATHBIX U3AaHUN OMOIMOTEUHbIN (hOH/T
JIOJDKeH OBbITh YKOMILIEKTOBAaH UMUK U3 pacuera He Menee 0,5 sx3emiuisipa (uist o0ydaonmxcs o PI'OC 3++ - He menee 0,25
9K3eMIUIAPa) KaKIOTO U3 U3JaHNI OCHOBHOM JIUTEpaTyphl 1 He MeHee 0,25 3K3eMIIspa JOTOHUTEIFHOM JIUTEpaTyphl Ha
KaXJ0ro 00y4aroierocsi U3 Ynciia Jull, OJHOBPEMEHHO OCBAaMBAIOIINX JAHHYIO AUCIUILIAHY.

[epeueHb OCHOBHOI M JOTIOJHUTENBHON YUeOHOM IMTEpaTypbl, HEOOXOIMMON [JIsi OCBOSHUS JUCIMIUTMHBI (MOJLYJIs), HAXOIUTCS
B [Ipusoxennu 2 k paboyel mporpamMmMe JUCHUILTMHBL. OH MOJIEKUT OOHOBJICHHIO TPY U3MEHEHNH YCIIOBUiA 10roBopoB KOV ¢
npaBooOJIagaTe sIMU JIEKTPOHHBIX M3/IaHWI U TPY N3MEHEHNH KOMIUTeKToBaHus (oHnoB HayuHoi 6ubmorekn KOV,

8. Ilepeuennb pecypcoB HH(POPMAIMOHHO-TEJEKOMMYHHKANUMOHHOI ceTH ""IHTepHeT'', HE00XO0AMMBIX JIIsI
OCBOEHHUS JUCIHILIAHBI (MO TyJIsT)

WurtepHer-nopran odpasoBatenbHbix pecypcos o UT - http://www.intuit.ru/

NuTepHeT-nopra ¢ Hay4HsIMM pecypcamy o MaTeMaTHYeCKUM Haykam - http://www.mathnet.ru/
Hayunast snektponHas 6ubnroreka - https://elibrary.ru/defaultx.asp

HayuHnas snektponHast 6udmmoreka KubepJlenunka - https://cyberleninka.ru/

Iudposoii 0Opa3oBatebHbI pecypc "BeegeHue B kBaHTOBbIe Bhruncienus”, MI'Y um. M.B.JIomoHOCOBA -
https://openedu.ru/course/msu/QUANTUMCOMPUTING/

9. MeToquuecKne yKa3aHus /st 00y4aronuxcs Mo 0CBOEHU0 JUCIHUILINHBI (MO TyJis1)

Bujg pador MeToanueckue peKoMeHamnuu

JIEKLINH Bo Bpems neknuuii CTyA€HTHI JOJDKHBI COCPEAOTOYNTh BHUMAHKE Ha e€ cofepkaHnu. OCHOBHbIE ITOJIOKEHUS
JIEKLIMH, BOXXHBIE ONpeJesIeHNs U TEOPETUIECKHE MOJIOKEHUST HE0OXO0MMO 3amnrchiBaTh. KOHCTIEKTHpOBaHue
MpeJIaraeMoro IpernogaBaresieM MaTepralia BhIpaOaThIBaeT y CTYICHTOB HaBbIKM CAMOCTOSATEIBHOIO 0TOOpa U
aHaJIM3a HeOOXOAMMON 17151 HUX MH(pOpMAalK, yMeHUe Oojiee CKATO M YEeTKO 3alUCHIBATh YCIIBIIIAHHOE.
KoHcnekT Jiekuii clieflyeT KCIoIb30BaTh Kak 0a30BbIi CIIPABOYHBIA MaTepral, COiepKaIlrid IPUMEpPbI
MIPUMEHEeHUs! Pa3JIMYHBIX TOAXOJ0B K OPraHM3aly KBaHTOBBIX BbYMCIIEHUH. JIeKIK TpeOyIoTCs He CTOJIbKO
pajiv 3aTIOMUHAHUS TEOPETUIECKUX KOHIETIIUIA, CKOJIBKO ISl CIIOCOOCTBOBAHMSI TIOHMMAHHIO BHY TPEHHEH JIOTUKH
MIPUMEHEMBIX aJITOPUTMHUYECKUX IIPHEMOB.

NpakTUYecKre | AyIUTOpHBIE IPAKTUYECKHE 3aHATHS TPOBOISATCS B (hopMe JIaOb0PaTOPHBIX paboT, HA KOTOPHIX CTY/AEHTHI JOJIKHBI

3aHATUS peliaTh pa3iuyuHble 3aa4K 10 pa3padoTKe KBAHTOBBIX alrOPUTMOB. HeKoTOphie 3a1aHKsI BBITOIHSIOTCS
COBMECTHO IPYNITON BMECTE C MperoiaBaTesieM, HEKOTOpbIe 3a/IaHus TPEOYIOT CAMOCTOSITEILHOTO BBIIOJHEHUSI.
YacTuuHO 1a00paTOpHBIE 3aHSATHS IPOBOIATCS B (pOpME MHIMBUYANIbHBIX KOHCYJIBTAIMH C ITpernoiaBaTesieM Ha
NpeaMeT pa3pelieHusl TeX BOIPOCOB U PoOJieM, KOTOpble BOZHUKAIOT Y CTYAEHTOB.

CaMoCTOSI- Nzyyenne Kypca npeycMaTpuBaeT CUCTEMaTHUECKYI0 CAMOCTOSITENIbHYIO PaboTy CTYIEHTOB Hall
TeJbHas padoTa | JOMOJHUTENPHBIMA MaTepHalaMy; Pa3BUTHE HaBbIKOB CAMOKOHTPOJISI, CHOCOOCTBYIOIINX MHTEHCU(DHUKAINT
y4eGHoro npouecca. M3ydeHre JeKIMOHHOr0 MaTepraa Mo KOHCIIEKTY JICKLUIA JOJDKHO COMTPOBOXKAATHCS
M3y4YeHNEM PEeKOMEH/IyeMOH JINTepaTyphbl, OCHOBHOK M AOMOJHUTENHOW. OCHOBHOM LIEJIbI0 OPTraHU3alliN
CaMOCTOSITEJIBHOW paOOTHI CTY/ICHTOB SIBJISIETCS CUCTEMATH3AIMs ¥ aKTUBU3aLKs 3HAHUM, OJTydeHHBIX IMH Ha
JIEKLUSX U B TPOIIEcce MOATOTOBKY K MPAKTHUECKNM 3aHATHAM. CTyieHTaM CIIeyeT CTPEMHUThCS K aKTHBU3ALIN
3HAHMI Ha 3aHATUSX ¥ IO JPYTUM AuciMiimHaM. CamMocTosTebHas padoTa 1o U3yYeHMI0 Kypca mpenoiaraeT
BHEAyJUTOPHYIO padoTy, KOTopas BKJoyaeT: 1. PemieHne npakTHYecKux 3a1ay pa3iuyHON CIOKHOCTH.
Pexomennyercs periaTs 3aJa4url B MOPSAKE YBEIMUYEHHS CIIOKHOCTH C YUETOM MOKPBITUS BCEX OCHOBHBIX
TIOAXOJIOB K TMIOCTPOEHHUIO KBAHTOBBIX AJITOPUTMOB. 2. PaccMoTpeHne BOITPOCOB, OCTABJIEHHBIX Ha
camocTrosTesbHOe n3ydeHue. 3. [IoAroToBKy K sK3aMeHy.
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IMporpamma auctruiiHb " Teoprst KBaHTOBBIX BEIMUCTEHHH 1 anroputMoB'; 02.04.02 "®ynnamenTanbHast nHGOpMaTHKa 1 HH(GOPMaOHHbIE
TEXHOJIOTUH".

Bujg paéor MeToanuyeckue peKOMeHIalu

3K3aMeH INoxaroroBka K 9k3aMeHy AOJKHA 00ECHEYUTD INIyOOKOe U CUCTEMATU3UPOBAaHHOE OCBOEHUE TEOPETUYECKUX OCHOB
Kypca, a Tak)ke OCBOEHHE NPaKTHYECKUX NPUEMOB Pa3padOTKHM KBAaHTOBBIX alTOPUTMOB. [lyist 1iesiel MOArOTOBKY K
9K3aMeHy PEKOMEHyeTCsl B TeUeHUE BCEro CeMECTpa padoTaTh C OCHOBHOM U JIOIOJIHUTEIILHOM JINTEPATy PO,
COCTAaBJISITh pa3/IMuHble BCIIOMOTraTeJIbHble MaTepHaIIbl - KOHCIIEKTHI, CIOBAPU TEPMUHOB, KapThl 3HAHUI, PEeCTphI
THITOBBIX IIPUEMOB Pa3padOTKH, CIIMCKH THITOBBIX OIMMOOK. Bee 3T MaTepualibl MO3BOJIST 00eCTIeunTh
CHCTEMaTH3UPOBAHHBIN MOAXO0/] K OCBOEHHIO Kypca, KOTOPHIH Oy/leT HeOOXOAUM CTY/IeHTaM B UX JaJIbHeHIIen
Npo(heCCUOHAIBHOM AeSTeNbHOCTH.

10. TlepeyeHp nH(OPMAMOHHBIX TEXHOJIOTHII, HCIOJb3YEeMbIX IPU OCYIIEeCTBJIEHHH 00Pa30BaTEJLHOrO Mpomecca
o JUCHHILIHHE (MO/IYJII0), BKJIIOYAs epevYeHb MPOrpaMMHOro odecnedeHnst U HH( OPMAIUOHHBIX CIIPABOYHBIX
cucreM (P HEOOXOUMOCTH)

INepeueHs HHPOPMALIMOHHBIX TEXHOJIOTHH, UCIIOJb3yEMBIX IIPH OCYLIECTBICHHN 00Pa30BaTEILHOTO IPOLiECca M0 TUCHUILIIHE
(MOZyJII0), BKJIIOYAS MTepeyeHb MPOrpaMMHOr0 oOecieueH!s 1 MH(POPMAIIMOHHBIX CIIPABOYHBIX CHCTEM, ITPEJICTABJICH B
[punoxennu 3 k pabovelt mporpaMme TUCIUTLIAHBL (MOIYJIS).

11. Onncanne MaTepuaJIbHO-TEXHUYECKOM 6a3bl, HEOOXO0UMOIT /ISl 0CYI[eCTBJIEHUSI 00Pa30BaTEJILHOTO
nponecca no JUCIHUAILIHHE (MOIYJII0)

MaTepI/IEUIBHO-TCXHI/I‘ICCKOG obecrieueHne O6paSOBaTCHbHOFO nmponecca 1no AMCuuIuinHe (MO,Ily)IIO) BKJIIOYAET B ce0s cirenymomue
KOMIIOHCHTHI:

TTomertieHus UIst CAMOCTOSITEILHON pabOThl 00YJaIONIUXCsl, YKOMIUIEKTOBAHHBIE CIICIIMAIN3UPOBAHHON MeOeIbIo (CTOJIB U
CTYJIbs) U OCHAIIIEHHbIE KOMITBIOTEPHOW TEXHUKOM C BO3ZMOKHOCTBIO MOJKTIOUeHHsI K ceTr "VIHTepHeT" 1 obecriedeHueM JOCTyIa
B 9JICKTPOHHYI0 HH(OPMAITMOHHO-00pa3oBaTebHylo cpeny KOV,

VueOHble ayAMTOPUH ISl KOHTAKTHOM paboTHI ¢ MpernojaBaTesieM, YKOMIUICKTOBAHHbIE CTIeHUATU3MPOBAaHHON MeOeblo (CTOJIbI
U CTYJIbSI).

KommnbloTep 1 puHTEp U1 pacnevyaTky pa3JaTOYHbIX MaTepUaIoB.

MynbTUMeaniiHas ayAUTOPHSL.

12. CpeacrBa ajantanuu npeno aBaHus JUCHUILIMHLI K TOTPEOHOCTAM 00yYalonUXcsi HHBAJIU0B U JIHI C
OrpaHUYeHHbIMH BO3MOKHOCTSIMH 3/10POBbSI

HpI/I H€O6XOHI/IMOCTI/I B O6paSOBaTCJ’ILHOM npouecce MpuMEHAITCA CIICAYIOIUE METOAbl U TEXHOJIOIMH, 06)'[61"‘121101]_[1/16
BOCIIpUsTUC HH(bOpMaHI/IH O6y'~IaIOIHI/IMI/ICH HWHBAJIMAAMU U JIMAMU C OI'PAHUYCHHbIMUA BO3MOKHOCTAMUA 3JOPOBbA:

- CO3J]aHKe TEKCTOBOW BEPCUHM JIIDOOTO HETEKCTOBOTO KOHTEHTA [IJIs1 €0 BO3MOXKHOTO NPe00pa30BaHusl B albTePHATHBHBIC
(bopmbl, yIOOHBIE 17151 Pa3IMYHBIX MOJIb30BATEICH;

- CO3JaHMUEC€ KOHTCHTA, KOTOpLIfI MOJKHO IPEACTAaBUTL B PA3JIMYHBbIX BUAX 0e3 NOTEPU JAHHBIX WK CTPYKTYPBI, IPEAYCMOTPETH
BO3MOXHOCTb MaCIHTa6I/Ip0BaHI/IH TEKCTa U 1/1306pa>1<eHI/1ﬁ 6e3 NOTEPH KaYeCTBa, MPEAYCMOTPETb JOCTYITHOCTb YIIPABJICHUA
KOHTEHTOM C KJIaBUATYyPbI;

- CO3/IaHMe BO3MOKHOCTEN [J1s1 00yUaIOIMXCsl BOCHPHHUMATD OJIHY U Ty ke MH(OPMALIMIO 13 Pa3HbIX HCTOYHHUKOB - HAIIpUMeEp,
TaK, YTOOBI JIML[A C HAPYIIEHUSMH CIyXa MOJTydald MH(OOPMALMIO BU3YaIbHO, C HAPYLLIEHUIMH 3PEHUS - ayIHaJIbHO;

- IPUMEHEHUEC MMPOrpaMMHBIX CPEJICTB, 06eCHe‘II/IBaIOIJII/IX BO3MOXHOCTb OCBOCHHA HABBIKOB 1 yMeHHfI, Q)OpMpreMI)IX
,HI/ICHPIHJ'[PIHOfI, 3a CUET AJIbTEPHATUBHbIX CHOCO6OB, B TOM 4MCJI€ BUPTYaJIbHBIX J'Ia60paT0pI/If/’1 1 CUMYJIAIIMOHHBIX TeXHOJ’[OFHﬁ;

- IpMMEHeHNe JUCTAHIIMOHHBIX 00pa30BaTebHBIX TEXHOJIOIMH AJIs Tepeaun MHGOPMALMHY, OPraHu3aLy Pa3InyHbIX (hOpM
MHTEPaKTUBHON KOHTAKTHOM paboThl 00YYaIOLIErocs ¢ MpernojaBaTesieM, B TOM YHcile BeEOMHAPOB, KOTOPblE MOTYT OBITh
UCIIOJIb30BaHBI JUIsl IPOBE/ICHU ] BUPTYAJIHBIX JIEKLIUI C BO3MOKHOCTBIO B3aMMOEHCTBHSI BCEX YIaCTHUKOB JUCTAHLIMOHHOTO
00y4eHus1, IPOBeJEHNsI CEMUHAPOB, BBICTYIUIEHHS C JOKJIAIAMHU 1 3aIlUTHI BHITOJTHEHHBIX PaOOT, IPOBEASHUS TPEHUHIOB,
OpraHM3aLK KOJUIEKTUBHOMN paboThI;

- IPUMECHEHUEC JUCTAHIIMOHHBIX 06paBOBaT€J'[LHLIX TEXHOJIOTHI U1 OpraHu3altun (pOpM TEKYHIETro U NpOMEKYTOYHOI'O
KOHTPOJIA;

- YBEJIMYEHHUE TIPOJOJIKUTEIBHOCTH Claui 00YYaIoIIMMCsl MHBIUIOM WM JIMLIOM C OTpAHUYEHHBIMUA BO3MOKHOCTSIMHU 310POBbS
¢opm pome:xyTOUHOH aTTeCTAIMK [0 OTHOLIEHUIO K YCTAHOBJIEHHOW MPOOKUTEbHOCTH X CAAYM:

- IIPOJIOJKUTENIPHOCTH C/IAYH 3a4ETa WM 9K3aMeHa, [TPOBOJAMMOrO B MUCbMEHHOM (opMe, - He Goliee yeM Ha 90 MUHYT;

- TIPOJIOJKUTEHHOCTH MTOATOTOBKHM 00YYAIOIIErocst K OTBETY Ha 3a4éTe WM SK3aMeHe, IPOBOJANMOM B YCTHOM (popme, - He
6osiee yeM Ha 20 MUHYT;

- MIPOJOJIKUTENILHOCTY BBICTYIUIEHUsI 00YYaloIIerocs pH 3alyTe KypcoBoil paboThl - He Oosiee 4eM Ha 15 MUHYT.

SAEKTPOHHBH
Crpanuna 7 u3 10. Il YHHBEPCHTET

ARl s DFMALMOHHD AHATYTAHEC AR SACTEMA Kb



IMporpamma auctruiiHb " Teoprst KBaHTOBBIX BEIMUCTEHHH 1 anroputMoB'; 02.04.02 "®ynnamenTanbHast nHGOpMaTHKa 1 HH(GOPMaOHHbIE
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[Iporpamma cocrasiieHa B cootBeTcTBrM ¢ TpedoBanussMu PI'OC BO u yueOHbIM 1u1aHoM 110 Harpasienuio 02.04.02
"dyHgaMeHTanbHas HGOPMaTHKa U MH(OPMAaIMOHHbIE TEXHOJIOTMH" 1 MarucTepcKoi nporpamme "MaimHHOe 00ydeHne 1
KOMIIBIOTEPHOE 3peHue".
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IMporpamma auctruiiHb " Teoprst KBaHTOBBIX BEIMUCTEHHH 1 anroputMoB'; 02.04.02 "®ynnamenTanbHast nHGOpMaTHKa 1 HH(GOPMaOHHbIE
TEXHOJIOTUH".

Tpunoosicernue 2
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
51.0.01 Teopus k6aHmosbix GbIYUCACHUT U AN20PUMMOB

IlepeyeHs JurepaTypbl, He0OX0UMOI ISl 0CBOEHHUS JUCIUILUITHHBI (MO /TyJjIs1)

Hanpagsnenue noaroropku: 02.04.02 - dynnameHTanbHas nHOOPMATHKA U MH(OOPMAITMOHHBIE TEXHOJIOTHN
[podunp noxroroky: MarmHHoe 00y4eHre U KOMIBIOTEPHOE 3peHre

Kpanuukanus BHITyCKHUKA: MarkcTp

dopma 0OydeHust: 0UHOe

SI3bIK OOyUEeHMS: PYCCKMiA

Ton Havana o0yueHus Mo oOpa3oBaTesibHON nporpamme: 2023

OcHoBHas JuTepaTypa:

1.Xpennukos, A. 0. Beenenne B kBaHTOBYI0 TeopHio HH(popmatiy : yueOHuk / A. H0. Xpennnkos. - Mocksa : PUSMATIINT,
2008. - 284 c. - ISBN 978-5-9221-0951-2. - Tekcr: 31eKTpOHHbIH // JIaHb : 31eKTPOHHO-OMOIoTeyHas cuctema. - URL:
https://e.lanbook.com/book/2176 (mata o6pamenus: 15.01.2023). - Pexxum mocTyna: s aBTOpPH3. TMOJIb30BaTEIeH.

2. Ileppu, P. DnemenTapHOe BBe/ieHNE B KBAaHTOBBIE BhIUMCIIEHNS : yueOHoe nocodue / P. leppu. - Jonronpyansiii: IHTE/IEKT,
2018. - 208 c. - ISBN 978-5-91559-249-9. - Tekcr : anekrponHsbid. - URL: https://znanium.com/catalog/product/1022486 (nara
ooparmrenus: 15.01.2023). - PexxuM goctyna: 1o Mo/mcKe.

3. IIpununko, B. K. ®usnyeckue oCHOBB KBaHTOBBIX BhIYMCHIeHMH. [Junamuka KyouTa : moHorpacdwus / B. K. ITpummnko, 1. 1.
Kogasenko. - Cankr-IletepOypr : Jlans, 2022. - 216 c. - ISBN 978-5-8114-3383-4. - Tekcr : aneKTpoHHbIH // JlaHb :
3/1eKTpOHHO-OnbmoTeynas cucrtema. - URL: https://e.Janbook.com/book/205985 (nata obpamenus: 15.01.2023). - Pexum
JOCTyIa: 1JIs1 aBTOPU3. TTOJIb30BaTeNIeH.

lonoJHATEILHAS JUTEpPATYypa:

1. Nomakapnos, B. C. ®unocodckre mpodieMbl KBaHTOBOYM Teopru MH(popMarn: yaeoHoe nocodue / [Tomkapnos B.C.,
INommkapnosa E.B., [Tommkaprnosa B.A. - Taranpor: YOxHsli denepanpHbii yausepcuteT, 2016. - 192 c.: ISBN
978-5-9275-2125-8. - Tekcr : anexTponHsIid. - URL: https://znanium.com/catalog/product/991929 (nara obparuenus:
15.01.2023). - Pexum goctyna: no NOJIHCKE.

2. VBaHoB, 1. I'. OCHOBBI KBAHTOBOH 3JIEKTPOHUKY : yueOHoe rocobue / Y. T'. IBaHOB. - PoctoB-Ha-oHy : U3narenscTBO
00V, 2011. - 174 c. - ISBN 978-5-9275-0873-0. - Tekcrt : anexTpoHHsIi. - URL:
https://znanium.com/catalog/product/556192 (nara obpamenus: 15.01.2023). - Pexxum goctyna: mo noanmcke.

3. Kongaes, B. [I. Apxurextypa 9BM : yue6noe nocobue / B.Jl. Konpaes, C.A. Jlynun. - Mocksa : POPYM : UHDPA-M,
2021. - 383 c. - (Cpennee npodeccnonanmsaoe odpazoBanue). - ISBN 978-5-8199-0868-6. - Tekcr : anekTponHsiii. - URL:
https://znanium.com/catalog/product/1136788 (nara obpamenus:: 15.01.2023). - Pexxum goctyna: no noanmcke.

4. Ku3zan, H. KBanrosas ciry4aitHocTs. HenokajibHOCTB, TeenopTauus U Apyrue kBantosele uyaeca / Kuzan H. - Mocksa:
AubrinHa HOH-uKIH, 2016. - 202 c. ISBN 978-5-91671-489-0. - Tekcr: anekrponHsiid. - URL:
https://znanium.com/catalog/product/550060 (nata obpamenus: 15.01.2023). - Pexxum goctyna: no noamucke.
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IMporpamma auctruiiHb " Teoprst KBaHTOBBIX BEIMUCTEHHH 1 anroputMoB'; 02.04.02 "®ynnamenTanbHast nHGOpMaTHKa 1 HH(GOPMaOHHbIE
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Tpunoosicenue 3
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
51.0.01 Teopus k6aHmosbix GbIYUCACHUT U AN20PUMMOB

IIepevyens nH( OPMAMUOHHBIX TEXHOJIOTHIl, HCI0JIb3YE€MBIX /IJISI 0CBO€EHHUS JUCHUILUIHHBI (MOIYJIs), BKIIOYAsI
nepevyeHb NPOrpaMMHOrO 0OecneyeHns1 U HH(OPMAIMOHHBIX CHPABOYHBIX CHCTEM

Hanpagsnenne noaroropku: 02.04.02 - dynnameHTanbHas nHOOPMATHKA U MH(OOPMAITMOHHBIE TEXHOJIOTHN

IMpocub nogroroBky: MamyHHOe 00yyeHre U KOMIBIOTEPHOE 3peHune

Kpanuukanus BHITyCKHUKA: MarkcTp

dopma obydeHust: 0UHOe

SI3bIK OOyUEeHMS: PYCCKMiA

Ton Havana o0yueHus Mo oOpa3oBaTesibHON nporpamme: 2023

OcBoeHye JUCLUIUIHBL (MOYJIs1) MIPeAoaraeT HCIOJIb30BaHKE CIEAYIOIIEro IPOrpaMMHOrO 00ecreueH s 1
MH(POPMALIMOHHO-CITPABOYHBIX CHCTEM:

Oneparmonnas cucrema Microsoft Windows 7 Ipodeccnonansaast wim Windows XP (Volume License)

IMaket ocucHoro nporpammuoro odecrneuenust Microsoft Office 365 nnu Microsoft Office Professional plus 2010
Bpayzep Mozilla Firefox

Bpayzep Google Chrome

Adobe Reader XI umu Adobe Acrobat Reader DC

Kaspersky Endpoint Security ains Windows

Y4ebHO-MeToqruecKas JIMTepaTypa Uit JaHHOW JUCIUTUIMHBI UMEETCS! B HAJIMYUH B 3JIEKTPOHHO-OMOIMOTEYHON CHCTEMe
"ZNANIUM.COM", noctyn k kotopoii npenocrasiieH ooydaommmest. 95C "ZNANIUM.COM" conep:xuT Npou3BeaeHHs
KPYIMHENIINX POCCUIICKUX YUYEHBIX, PyKOBOJUTEJIEH FOCY JapCTBEHHBIX OPTraHoB, MperoAaBaTesiel BeIyIUX By30B CTPaHsbI,
BBICOKOKBAJIM(PUIIMPOBAHHBIX CIIEMAJIMCTOB B pa3IuuHbIX cpepax 6uzHeca. Ponp 6ubmmorekn chopMrpoBaH C yIeTOM BCEX
M3MEHEHNI 00pa30BaTeNIbHBIX CTAH/IAPTOB 1 BKJIIOYAET YIeOHNKH, YUeOHbIe TOCOOuSs, yUeOHO-METOANYECKHE KOMILIIEKCHI,
MoHorpacuu, aBTopedeparTsl, JUCCEPTALUN, SHIUKIONENH, CIOBAPH U CIIPABOYHNKH, 3aKOHOAATEIbHO-HOPMAaTUBHBIE
JOKYMEHTHI, CIIeLIaJIbHbIE TIEPHOINYECKUE U3AaHUS U U3aHN, BHITyCKaeMble M3/1aTeIbCTBaMU By30B. B HacTosiee BpeMs
3BbC ZNANIUM.COM cooTBeTcTBYeT BCeM TpeOoBaHUSIM (hefiepalIbHBIX TOCYJAPCTBEHHBIX 00pa30BaTeIbHBIX CTAHJAPTOB
Bhiciiero oopasoanust (PI'OC BO) HOBOTO MOKOJICHUSI.

VuebHO-MeToanYeCcKas IUTepaTypa 1jisl JaHHON AUCLMIUIMHBI UIMEEeTCs] B HUIMYMH B 3JIeKTPOHHO-ONOINOTEYHON CHCTEMe
WznarenscrBa "Jlanp" , mocTyn K KOTOpo# npepocTanieH ooydaonmmcs. 9bC NUzparenscta "JlaHp" BKIOYaeT B ceOst
3JIEKTPOHHBIE BEPCUU KHUT U31aTesibcTBa "JaHp" ¥ ApYrUX BeIyIIUX U3[aTeIbCTB YUeOHOM JIMTEpaTyphl, a TAKXKE SJIEKTPOHHbIE
BEPCUM MEPUOANIECKUX U3AaHUN 10 €CTeCTBEHHBIM, TEXHUYECKUM 1 ryMaHuTapHbeIM Haykam. 9BC U3narenscta "Jlanp"
obecrieynBaeT AOCTYI K HAYYHOMH, y4eOHOM JIMTepaType ¥ HayYHBIM IEPUOIMYECKUM U3aHUAM 110 MAKCUMAJIbHOMY KOJIHMUYECTBY
NpoUIBHBIX HAIPABJIEHHUH ¢ COOTIOAEHNEM BCEX aBTOPCKHUX M CMEKHBIX TPaB.

3AE
Crpanuna 10 u3 10. IEl YHH
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