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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".

[porpamMmy IUCHMIUTHBI pa3padoTai(a)(1): CTapIIvid Hay4YHbIA COTPYIHUK, K.H. (oueHT) BacunseB A.B. (cextop
BBICOKOYPOBHEBOH pa3padoTku, HayuHo-uccienoBaresnbckuii neHTp LienTp npeBocxozactsa CrienmaiibHasi poOOTOTEXHUKA U
HUCKYCCTBEHHbII nHTEIUIEKT), Alexander.Vasiliev@kpfu.ru ; mouieHT, K.H. (nouieHT) ['aiinytanHoBa A.d. (kadenpa
TEOPETUUECKOI KNOEPHETHKH, OTAeIeHne (PyHIaMeHTaIbHON NH(POPMATUKN U MH(OPMAIMOHHBIX TEXHOJIOTHH),
Aida.Gainutdinova@Xkpfu.ru

1. IlepeyeHb MIIAHNPYEMBIX Pe3yJIbLTATOB 00YUEHHs MO JUCIHHUILIAHE (MOIYJII0), COOTHECEHHBIX ¢ INIAHUPYEeMbIMHI
pe3yabTatamu ocsoenusi OIIOII BO

OO6yuarnImuiics, OCBOUBIINE QUCIWIUTAHY (MOJYJIb), JOJIKEH 001a1aTh CJICAYIONMMA KOMITETCHITASIMU:

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

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

OIIK-3 CriocoOeH IPOBOIUTh aHAA3 MAaTEMAaTUIeCKHUX MOJIesIel, Co3/1aBaTh HHHOBAIIMOHHBIE METO/IBI
peIeHnsT PUKJIAHBIX 33a1a4 MPO(eCcCHOHANBHON NesITeTbHOCTH B 001aCTH MH(POPMATHKY U
MaTeMaTUIeCKOTO MOACTHPOBAHUS
OO6yyarnmuiicss, OCBOUBIINI JUCHUTUIAHY (MOJIYJIb):
IoyokeH 3HATh:
- ICTOPHIO 3aPOKICHNsI KBAHTOBOW MH(OPMATHKH U COCTOSIHUE Pa3BUTHUsI JaHHOM 00/1aCT MH(MOPMATUKK Ha CETOAHSIITHUN
JE€Hb, OCHOBHBIEC 3aKOHbI KBAHTOBBIX Bbl‘{[/lCJ’lCHI/Iﬁ, ONpeacJICHNA Pa3JIMYHbIX KBAHTOBBIX Moueneﬁ B])I‘II/ICJ'ICHI/Iﬁ (Mal_l_II/IH
TrioprHra, aBTOMaTOB, CXeM U3 (DYHKIMOHAIBHBIX JIEMEHTOB);
- KaKuM 00pa3oM MPOU3BOIUTCSI 00pabOTKa BXOJHBIX CIIOB U PACITIO3HABAHUE SI3HIKOB B KBAHTOBBIX MOJIEIISIX BHIUMICIICHHIA,
HoykeH ymeTh:
- OPUCHTHPOBATHCS B 00JIACTH KBAHTOBBIX BBIUMCIICHUN, U B TOM, IJIe ¥ KAKMM 00pa30oM MPUMEHSIIOTCS 3HAHUSI U3 STOU
00J1aCcTH,
- B AITOPUTMAaxX KBAHTOBBIX BBIYMCIICHUH, JEMOHCTPUPYIOMIKX 3P (PEKTUBHOCTh KBAHTOBBIX BHIUMCIIUTEINIEH MO CPABHEHHIO C
KJIACCUYECKUMH, OOBSICHATh C MATEMAaTUIECKON TOUYKY 3PEHHUSI TAKKE SIBJICHUS] KBAHTOBOW MEXaHUKH, KaK TeJIeTopTalus,
3aIyTaHHOCTh COCTOSTHUM, KBAHTOBAsI Nepeada Koja, KBaHTOBBIA apaJulen3M, U T.1.
JloJDkeH BlageTs:
- OCHOBHBIMH TIOHSITUSIMU KBAaHTOBOW MH(OPMATUKH, TAKUMH, KaK MMOHsATHE KyOUTa, NpeoOpa3oBaHUi U U3MEPEHHUsI
KBAHTOBOH CHCTEME;
- IpUEMaMH ¥ METOJIaMU TTOCTPOeHUsI (P(HEKTUBHBIX KBAHTOBBIX MOJIEIIEH.
JloJKeH IeMOHCTPUPOBaTh CIOCOOHOCTh U TOTOBHOCTB:
MPUMEHSTH MOJTyYeHHbIC 3HAHUSI B CBOEH MPOECCUOHABHON AesSITeIbHOCTH
2. MecTo nucuumiuHbl (MoayJs) B ctpykrype OIIOII BO
HanHas aucuumimHa (MoayJb) BKJoueHa B paszaen "b1.0.01 ductumiunel (Moaysu)" OCHOBHOM MpodecCHOHATLHON
obpazoBaresbHON nporpammsl 02.04.02 "®ynaamenTanbHast nHGOpMaTKa 1 MHGOPMAIMOHHbIE TexHooruu (MammHHoe
oOyJeHHe U KOMIIBIOTEPHOE 3peHue)" U OTHOCUTCS K 00st3atenbHoi yacti OITOIT BO.
OcBauBaercs Ha 1 kypce B 1 cemectpe.
3. O6beM qUCHATLIHHBI (MOYJIsI) B 32a4€THHIX € JHHAIAX ¢ YKa3aHHEM KOJNYeCTBAa YacOB, BbIJeJEeHHBIX HA
KOHTaKTHYIO PadoTy 00yJaomuxcsi ¢ npenojaapareJemM (Mo BHAaM y4eOHbIX 3aHATHII) 1 HA CAaMOCTOSATENLHYIO
padoTy odyvaromuxcsi
O61m1ast TPyIOEMKOCTh AUCIMTUTMHBI 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).
SAEKTPOHHBIH
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IMporpamma auctruiiHb " Teoprst KBaHTOBBIX BEIMUCTEHHH 1 anroputMoB'; 02.04.02 "®ynnamenTanbHast nHGOpMaTHKa 1 HH(GOPMaOHHbIE

TeXHoJIoruu" .

CamocrosTenbHast padoTa - 126 yaca(oB).
Kontpons (3auér / 3x3amen) - 54 daca(oB).

CDopMa MPOMEKYTOYHOI'O KOHTPOJIA OJUCHUIIIMHBL: 9K3aMEH B 1 CEMECTpPE.

4. Copep:xanne quCHHILIMHBI (MOJYJIs), CTPYKTYPHPOBAHHOE N0 TeMaM (pa3/ejaM) ¢ yKa3aHHEM OTBeJeHHOT0 Ha
HUX KOJIHYECTBA aKaJeMHY€eCKHX YacOB 1 BH/I0OB yU4eOHBIX 3aHATHH

4.1 CTpykTypa 1 TeMaTH4eCKHIl IVIaH KOHTAKTHOW M CAMOCTOATEJbHONH PAa6OThHI 0 AV CHHUIINHE (MO/IYJIIO)

Bujbl 1 yacbl KOHTAKTHOM PadoTHI, Camo-
HX TPYA0EMKOCTH (B Yacax) CcTOS-
N Pazeant qucnumimnne / Ce- lexmun,Texmmu|lIpakTu-[Iipaktu-/Iagopa-/Iadopa-| TeJab-
Mo ayJist MECTP| Bcero | B3J. | 4YecKue | Yyeckue |TOpHbIe |TOpHbIe | Hasd
¢opme BansaTus,| B 3J. [padoThl,| B3I pa-
Bcero | cgopwme | Bcero |¢popme | 00Ta
1. [Tema 1. Brenenue 1 1 0 0 0 0 0 8
2. |[Tema 2. OCHOBBI KBAHTOBBIX BBIUYMCIICHHH 1 6 0 4 0 0 0 25
3. [Tema 3. KBaHTOBBIE aJTOPUTMBI 1 4 0 2 0 0 0 29
4. [Tema 4. KBanroBas kpunrorpadus 1 4 0 2 0 0 0 25
5. (Tema 5. KBaHTOBOE IporpaMMHupoBaHue 1 3 0 10 0 0 0 39
Toro 18 0 18 0 0 0 126

4.2 Cogep:kanne QUCIHUAILIHHBI (MO yJIs1)
Tema 1. BBegenue

BBe,HeHI/Ie. OCHOBHbBIE pasfieiibl Kypca. I/ICTOpI/IH BO3HMKHOBCHH A KBAHTOBBIX BI)I‘{I/ICJ'ICHI/If/’I, nepBast 1 BTOpasd KBaHTOBBIE
PEBOJIIOINHA. COBpeMEHHOG COCTOAHUE B ,HaHHOfI obactu B Poccun u B MHPE, MPOCKTHI PA3BUTUA KBAHTOBLIX TEXHOJIOT V.
Bo3moxHbIe CI)I/BI/I‘{CCKI/IE OCHOBBI IOCTPOCHU A KBAHTOBOI'O KOMIIBIOTEPA. Cq)epm IMPUMEHEHHN A KBAHTOBBIX BBIYUCJICHUI.

Tema 2. OcHOBBI KBaHTOBBIX BBIUM CJI€ HAI

[NonsTre kBanToBOroO OGMta. OCHOBHBIE cBOMCTBa. KBaHTOBHIN peructp. IIpoctpancTBo

COCTOSIHMI perucTpa KBaHTOBBIX OMTOB B CPAaBHEHNH C IIPOCTPAHCTBOM COCTOSIHUH perucTpa

KJIACCUUYECKHX OUTOB. Pazimnuue ACKApTOBOI'O U TECH30PHOI'O POU3BEACHUA. KBanToBbIi

TapauieI3M.

OCHOBHBIE MIOCTYJIAThl KBAHTOBOM MeXaHUKU. OCHOBHbIE MaTeMATUYECKUE MTOHSTHSI, UCTIOIb3YEMblE B TEOPUU KBAHTOBBIX
Bbluncyiennit. Keanropas cucrema. CocTosiHue KBAHTOBOM CUCTEMBI. DBOJIIOLMSI KBAHTOBOMW crcTeMbl. KBaHTOBOE M3MepeHue.

TeopeMa O HEBO3MOKHOCTH KJIOHUPOBAHUA.

JBa pa3nMyYHbBIX ONpeesIeHrs 3allyTAHHBIX KBAHTOBBIX COCTOSTHUM, mpuMephl. EPR-

napaJaoKc. Hcnonb3oBaHue 9(1)(1)eKTa 3allyTAHHOCTU B KBAHTOBBIX BBIYUCJICHUSAX.

KsanroBble reitsl. 1x CpaBHEHUE C KJIIAaCCUYECKNMU refTamu. OHPCHCHCHI/IC OCHOBHBIX

OJHO- U ,HByXKy6I/ITHbIX TefTOB. YHI/IBepCEU'IbHI)Ie KBAHTOBBIE T€UTHI.

MaccuBbl KBAHTOBBIX T'€HTOB. OHpeHGHCHI/IC KBaHTOBOM cxembl. OTJIMUMSI KBAHTOBBIX U

KJIaccuyeckux cxem. KBaHTOBBII napajuiensm.

A]IFOpI/ITMbI, CyHIECTBCHHbIM 06pa30M HCTIOJIb3YIOIIHNEC 3aITyTaHHBIC COCTOSAHUA. IInotHoe

KBaHTOBOE€ KOJUPOBAaHUE. TenenopTauMﬂ.

Tema 3. KBaHTOBBIE AJITOPUTMBI

HepBble KBAHTOBBIE AJITOPUTMBI, JEMOHCTPUPYIOIINE ITPEBOCXOACTBO KBAHTOBBIX

BBIUMCJICHUI nepea KIiaCCu4eCKumu. HpOCTCﬁIHI/IC KBAHTOBBIC aJITOPUTMbIL: AJITOPUTM I[oﬁqa,

anroput™ [oiva-/Ixo03ca, anroputm BepHireitna-Basupanu.

Anropurm CaiiMOHa HaXOX/JIEHUS NepUoja NePUOINIECKON (DYHKIIUH MO MOAYJIO 2.

CpaBHEHHE C KJIACCUYECKUM AJTOPUTMOM.

KsanToBoe npe06pa30BaHHe dDpre. CpaBHEHI/Ie KBaHTOBOI'O 1 KJIACCUYECKOI'O

npeodpaszoBanust Pypbe. CI0KHOCT KBAHTOBOTO peodpazoBanus Pypee.

3anauva aktopuzaimu yucia. [Ipumenenue 3agaun dakropuzamu yucia. Kinaccuueckuii

asroputM. CJI0KHOCTb 337241 (haKTOPU3ALUK B KJIACCHYECKOM ciTy4yae. KBaHTOBBII aJlrOpuT™M
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IMporpamma auctruiiHb " Teoprst KBaHTOBBIX BEIMUCTEHHH 1 anroputMoB'; 02.04.02 "®ynnamenTanbHast nHGOpMaTHKa 1 HH(GOPMaOHHbIE
TEXHOJIOTUH".

IMlopa. AHanu3 KBaHTOBOTO aJropuTMa (pakTOpU3aALMH.

Aunroputm I'poBepa a1 perieHust HOMCKa B HECTPYKTYPMPOBAaHHOM MHOKECTBE.
AJTOpPUTM HaXOXJEHU PEIIeHNs CUCTEMBI JIMHEIHBIX YPaBHEHHUI.

Tema 4. KpantoBasi kpuntorpacpus

KBanToBas KpI/IHTOFpaq)I/IH, MMPUMEHEHNE B KBAHTOBbBIX KOMMYHUKAIIUAX. Onucanue IMPOTOKOJIa, OCHOBAHHOI'O Ha
HCIIOJIb30BAHWU KBAHTOBOI'O KaHaJIa 1A Nepeiavy CEKPETHOI'O KJito4a B KpI/IHTOFpa(bI/II/I. HpI/IMeHeHI/Ie PE3YJILTATOB O
HEBO3MOKXHOCTU KJIOHUPOBAHUA U JOCTOBEPHOI'O pacCliO3HABaHUS HEOPTOTOHAJIbHBIX COCTOSTHUH. BOSMyIJ_[CHI/IH B COCTOAHUU
IIpyv noACaylmrMBaHUN.

OCHOBBI KBAaHTOBOT'O HWHTCPHETA. CHyTHI/IKOBaﬁ KBAaHTOBAA KpI/IHTOFpa(l)I/IH.

KBaHTOBBIE OJHOCTOPOHHHUE (DYHKLIMH, UX CBOWCTBA M OTJIMYMS OT KJIACCUYECKUX.
KBaHTOBOE XelupoBaHye, ero CBOMCTBA, CPABHEHHUE C KJIACCUUECKUM.
IIpoToKkoI KBaHTOBOH U POBOI TOAIUCH.

BbluncnuTebHBIE MOJIENN, OCHOBAHHBIE HA TeJleropTauiy. MoJesb CIerbIX KBAHTOBBIX BHIYMCIICHHUM.
Tema 5. KBaHTOBOE IpOrpaMMHIpoOBaHue

[NapagurmMa KBaHTOBOTO TIPOTPaMMUPOBAHMSI M BO3MOXHOCTH cymiecTByiommx NISQ-apxurektyp. Monenn KBaHTOBOTO
nporpammupoBanust ot IBM, Microsoft, Rigetti, DWave.

[IpumMeHeHue BRICOKOYPOBHEBBIX KBAHTOBBIX IUIAT(HOPM /SIS pelieHUs] MPUKJIATHBIX 3a1a4.
KBaHTOBBI anropuT™ peleHus 3aJauu BIIOIHUMOCTU U SAT-cosBepbl.

KganToBsiii anroputm Proof-of-Work 1muist pacnipesieieHHBIX peecTpoB.

KBaHTOBBIE aTOPUTMBI IJ1s1 MAITMHHOTO O0YYeHUSI.

5. lepedyeHb y4eOHO-METOAIECKOTO 00€CIEeUYEHHS UIA CAMOCTOSITEJNbHOM Pa6oThHI 00yJalOMIXCs MO
JUCHUIINHE (MO/LYJII0)

CamocrosiTesnbHas padoTa 00yJaloMXCsl BBITIOJIHSIETCS M0 3aJaHHI0 U [P METOIMUYECKOM PYyKOBOJICTBE ITperoiaBaresisi, Ho 6e3
€ro HemocpeacTBeHHOro yyactust. CamocrosTenbHas paboTa MoipasaensieTcss Ha CaMOCTOSTENbHYIO paOOTy Ha ayIMTOPHBIX
3aHSTHSX U Ha BHEAYAUTOPHYIO CAMOCTOSITENIbHYIO paboTy. CamocTosTesbHas paboTa 00yYalomMXCsl BKIIIOYAET KaK ITOJHOCTHIO
CaMOCTOSITEJIBHOE OCBOEHHE OTIEJbHBIX TeM (Pa3/esioB) JUCHMIUIMHBI, TaK U MIPOPadOTKY TeM (pa3JiesioB), OCBaUBAEMbIX BO
BpeMsI ayJUTOPHOM paboThl. Bo BpeMs caMOCTOsITEIbHOM paboThl 00YYaIOIMECs] YUTAIOT U KOHCTIEKTUPYIOT YUeOHYI0, HayIHYIO
Y CIIPAaBOYHYIO JIMTEPATYPY, BHIIOIHSIOT 331aHKsI, HATIPABJIEHHBIE Ha 3aKPETUIeHNE 3HAHWI M OTPabOTKY YMEHHI U HaBBIKOB,
FOTOBATCS K TEKYLEMY U IPOMEKYTOYHOMY KOHTPOJIIO MO AUCLIUIUIUHE.

OpraHu3anys caMOCTOSITETbHON padoThl 00yUAIOIIMXCS perilaMeHTHPYeTCss HOPMaTHBHBIMH JIOKyMEHTaMHU,
y4eOHO-METOIMYECKOH JIMTePaTypOil M SJEKTPOHHBIMI 00Pa30BATE/ILHBIMK PECYPCaMHU, BKIIIOYASL:

INopsiok opraHU3aliK 1 OCYIECTBICHIS 00pa30BaTEIbHOM AeATEIFHOCTH IO 00pa30BaTEIbHBIM ITPOrpaMMaM BBICIIIETO
o0pa3oBaHus - IporpaMmam OakajaBpuaTa, IporpaMMaM CHelUaIMTeTa, IporpaMMaM MarkucTpaTypsl (YTBEPAJIEH IPUKA30M
MuHucTepcTBa HayKH 1 Bhiciero oopaszoBanus Poccuiickoii @eneparyu ot 6 anpesst 2021 roga Ne245)

IMucemo MunucteperBa odpasoBanust Poccuiickont Peneparmu Nel4-55-996un/15 ot 27 Hos16ps 2002 1. "O6 akTUBU3ALMN
CaMOCTOSITENILHOW pabOThI CTY/IEHTOB BHICIIIMX YIeOHbIX 3aBe/ieHuit"

VYcraB (eepanbHOrO rocyIapcTBEHHOrO aBTOHOMHOTO 00pa3oBaTesbHOro yupexaenus "Kazanckuiil (ITIpuBomKCKii)
(penepasbHbIil yHUBEpCUTET"

[paBuia BHyTpEHHEro pacrnopska (efepaabHOro rocy1apcTBEHHOr0 aBTOHOMHOTO 00Pa30BaTENIbHOTO YUPEKJEHHs BBICLIIETO
npodeccuonanbHoro oopazosanus "Kazanckuii ([TpuBomkckuit) genepaibHblii yHUBepcUTeT"

JlokanbHble HopMmaTHBHBIE akThl Kazanckoro (ITpuBosskckoro) deaepaibHOro yHUBEpcUuTeTa

6. ®oH/] OLIEHOYHBIX CPEJICTB MO JUCIUILIAHE (MOIYJII0)

DOoHJ1 OLIEHOYHBIX Cpe€ACTB IO AUCIHUIIIMHE (MOleJ'HO) BKJIIOYACT OLEHOYHBIE MaTe€pHaJibl, HAITIPABJICHHBIC HA ITPOBEPKY OCBOCHUA
KOMHCTCHHI/Iﬁ, B TOM 4YUCJIE 3HaHHﬁ, yMeHI/Iﬁ Y HaBBIKOB. ®OH]I OLIEHOYHBIX CpE€ACTB BKJIIOYAET OUEHOYHBIE CPEACTBA TEKYIIETO
KOHTPOJIA U OLICHOYHBLIE CPEACTBA I'IpOMC)KyTO‘IHOfI aTTeCTalluu.

B ¢oH/1e OLIEHOUHBIX CPECTB COAEPKUTCS CIeAyIonias HHDOPMAIIHS:

- COOTBETCTBHME KOMIIETEHIIMI [UIAHUPYEMbIM pe3yJibTaTaM 00yueHHsI 110 AUCLUILIMHE (MOYJI0);

- KpUTEpHUHU OlleHUBaHUst COPMUPOBAHHOCTH KOMITETEHIINIA;

- MeXaHu3M (POPMHUPOBAHMS OLIEHKH M0 JUCLUILUIMHE (MOIYJIO);

- OMUCAHUE MOPSIIKA TPUMEHEHUS U POIIEAYPbl OLEHUBAHMSI /IS KAXKJOr0 OIEHOYHOTO CPEJICTRa;
- KpUTEPUH OLIEHUBAHUS JIJIs1 KXI0r0 OLIEHOYHOT'O CPeICTBa;

- COACPIKAHNEC OLCHOYHbIX CPEACTB, BKJIIOYaA TpC6OBaHI/IH, MMPEeABbABIACMBIC K HeﬁCTBHHM 06y11a101111/1x0ﬂ, AE€MOHCTPUPYEMbBIM
pesyjibTaTaM, 3alaHuA pa3/IMYHbIX TUIIOB.
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ITporpamma muciuruiuHbl "Teopys KBaHTOBBIX BbIYKCIeHU U anroputMoB”; 02.04.02 "dyHnnamenTanbHas nHGOPMaTHKA U HH(GOPMAIMOHHbIE
TEXHOJIOTUH".

(DOH)] OLICHOYHBIX CPEACTB M0 JUCHUIIIMHE HAXOOUTCS B HpI/IJ'[O)KeHI/II/I 1x IporpamMmmMe JUCHUITTMHBI (MO)JyJ'IIO).

7. IlepeyeHnb JUTEPATYPHL, HEOOXOAMMON JJIsI OCBOEHHUSI U CIUILIMHBI (MO 1yJIsl)
OcBoeHNe QUCHUIUTAHBI (MOIYJIsT) TIPE/IoiaraeT n3yueHne OCHOBHOM 1 JIOTOJTHUTEIBHON yueOHO# TuTepaTyphl. JIuteparypa
MOXKET OBbITh IOCTYITHA OOYYAIOIIMMCS B OTHOM U3 JIBYX BAPUAHTOB (JIMOO B 0O0UX M3 HUX):

- B 9JICKTPOHHOM BHU/JIE - YEPE3 DJICKTPOHHBIE OMOJIMOTEUHBIE CUCTEMbI HA OCHOBAaHUHM 3aKT0YeHHBIX KOY AOroBOPOB C
HpaBOO6J’Ia,ZlaTCHfIMI/I;

- B evaTHoM Buzie - B Hayunoit 6ubimoteke um. H.M. Jlo6aueBckoro. OOyyarompecs oayyaoT y4eOHyIo JIuTepaTypy Ha
a0OHEMEeHTe IO YNTATEIbCKIM OMJIETaM B COOTBETCTBHH C MPABHJIAMH IOJIb30BaHus HaydHoi OMOIMOTEKON.

DJIeKTPOHHBIE U3aHUSI JOCTYITHBI AUCTAHIIMOHHO U3 JII00OH TOUKH MPY BBEAEHUU 00YYaIOIIMMCsI CBOETO JIOTHHA U MapoJisi OT
JIMYHOTO KabuHeTa B cucteMe "DNeKTPOHHBIA yHUBepcuTeT" . [Ipn MCronb30BaHNM MTEYaTHBIX U3AaHUN OMOIMOTEYHBIN (hOHT
JIOJKEeH OBITh YKOMILJIEKTOBaH UMK U3 pacueta He MeHee 0,5 sk3emiuisipa (st odyvatomuxcst mo ®I'OC 3++ - He meHee 0,25
9K3EeMIUIAPA) KakI0ro U3 U3JaHUIl OCHOBHOM uTepaTyphl U He MeHee 0,25 sK3eMIuIsApa AOMOIHUTENBHON IUTepaTypsl Ha
KaX10r0 00y4YaloIIerocsi U3 Yrcia Jiuil, OTHOBPEMEHHO OCBaMBAIOIINX JaHHYIO AUCHUILINHY.

INepeveHb OCHOBHOH M IOTIOHUTENIBHON Y4eOHON IUTEpaTyphl, HEOOXOIUMOM [T OCBOSHHS JUCLMTUIMHBI (MOMYJIsT), HAXOAUTCS
B [Ipunoxennu 2 k paboyeil mporpamMme AUCHUILTAHBL. OH MOAJIEXHUT OOHOBJICHUIO IPH M3MEHEHUH YCIIOBHIA JoroBopos KOV ¢
paBoodIagaTeIsIMK SJIEKTPOHHBIX M30aHUA U IPH U3MEHEHNH KOMILTeKToBaHus (poHaoB HayuHoii Onbnrorekn KOY.

8. IIepeyenn pecypcoB HH(OPMANHOHHO-TEJIEKOMMYHUKAIMOHHOM ceTn ""IHTepHET'', HE00X0AMMBIX IJIsI
OCBO€EHHUS JUCIUILIUHBI (MO TyJIsT)

HuTtepHeT-nopran odpazoBartesibHbIX pecypcos mo UT - http://www.intuit.ru/

WuTepHeT-mopTan ¢ HAyYHBIME pecypcamu [0 MaTeMaTHIeCKIM HayKaM - http://www.mathnet.ru/
HayuHnas snekTpoHHast Oubmorteka - https://elibrary.ru/defaultx.asp

Hayunast snektponHas 6ubnroreka KubepJlenunka - https://cyberleninka.ru/

udposoii o6pazoBatebHbINA pecypce "Benenue B kBaHToBble Bhruncienus”, MI'Y um. M.B.JlomoHOCOBa -
https://openedu.ru/course/msu/QUANTUMCOMPUTING/

9. MCTO,Z[H‘IECKI/IC YKazanua aJid Oﬁy'—la]O]J.(l/IXCﬂ 0 0CBOCHHUIO NTUCITUIIJINHDbI (MOI(yJIﬂ)

Bujg paéor MeToanuyeckue peKOMeH anuu

JIEKIUY Bo Bpems fieKkIMii CTYAEHTHI I0JIKHBI COCPEIOTOUNTh BHUMaHKE Ha e€ cofiepkaHuu. OCHOBHBIE MOJIOKEHUS
JIEKLIMH, BaXKHbIE ONpeIeJIeHNs] U TEOPETUYECKHE MOJIOKEHUsT He0OXO0JMMO 3anuchiBaTh. KOHCIEKTHpOBaHKe
IpeaJiaraeMoro npernojaBarejieM MaTepyuaa BbpadaThIBaeT y CTYICHTOB HaBbIKU CAMOCTOATENBHOTO 0TOOpa U
aHaJIM3a HeOOXOAMMOH 17151 HUX MH(OPMALMK, yMeHue Oojiee CKaTo ¥ YeTKO 3alUChIBATh YCIIBIIIAHHOE.
KoHcriekT Niekuuii ciielyer Ucrosib30BaTh Kak 0a30Bblil CIIPABOYHBIN MaTepHa, CoAepKallnil NpUMepbl
NpUMEHEHUsI Pa3JIMYHBIX MMOJXO/I0B K OPraHU3ally KBAHTOBBIX BBIYMCIIEHUH. JIeKIiK TpeOyIoTCs He CTOJIbKO
paay 3aIOMUHAHKSI TEOPETHUYECKUX KOHIIEIILIUH, CKOJIBKO JUIs1 CIOCOOCTBOBaHMSI IOHUMAHHIO BHYTPEHHEH JIOTHKH
MPUMEHSIEMBIX AITOPUTMUYECKUX PUEMOB.

MpaKTHYECKUE | AYAMTOPHBIE MTPAKTHYECKUE 3aHSITHUS MTPOBOAATCS B (popMe JTabOpaTOPHBIX paboT, Ha KOTOPBIX CTYIAEHTHI JOJDKHBI

3aHATAA peluarth pa3JIMyHble 3aJa4H [0 pa3padoTKe KBaHTOBBIX aJITOPUTMOB. HeKOTOpHIe 3a/laH¥sI BHIOTHSIOTCS
COBMECTHO I'PYIITON BMECTE C IperoiaBaTesieM, HEKOTOPBIE 3a/1aHus TPeOYIOT CAMOCTOSITEIEHOTO BBITOJIHEHHSI.
YacTtnaHO 1ab0paTOpHBIE 3aHATHSI IPOBOIATCS B (pOpMe MHIMBUYaIbHBIX KOHCYJIBTAIMH C ITpenoiaBaTesieM Ha
MIpeIMET pa3peleH s TeX BOPOCOB U MPo0JieM, KOTOPbIE BO3HUKAIOT Y CTYJEHTOB.

CaMoCTOsI- W3ydenne Kypca npeycMaTpiBaeT CUCTEMaTHYECKYI0 CAMOCTOSITENIbHYIO paOOTy CTYASHTOB Hajl
TeNbHas padoTa | JOMOJHUTENLHBIMA MaTepHalaMU; Pa3BUTHE HABBIKOB CAMOKOHTPOJIS, CHOCOOCTBYIOIIMX MHTEHCU(DUKAIIMN
y4eOHoro npouecca. M3yueHue JeKIMOHHOTO MaTepuaa 10 KOHCIEKTY JIEKIUi IOJKHO COPOBOXKJAThCS
U3y4YeHHUEM PEeKOMEHyeMOil IMTepaTyphl, OCHOBHON U AOMOJHUTENbHON. OCHOBHOM LIeJIbI0 OpraHU3alyu
CaMOCTOATEJIbHOM pa6OTbI CTYACHTOB ABJIACTCS CUCTEMATU3alUA U aKTUBU3AlUA 3HaHI/II;'I, INOJIy4Y€HHBIX UMW Ha
JIEKIUAX U B IIPOLECCE MMOATOTOBKH K NPAKTUYECKUM 3aHATUAM. CTy)lCHTaM CJIEAYET CTPEMUTLCA K aKTUBU3ALIUU
3HaHU{ Ha 3aHATHAX ¥ 10 APYruM auciuiuiiHaM. CaMocTosTenbHas paboTa 10 U3yUEeHHIO Kypea MpeAnoaract
BHEay/IMTOPHYIO paboTy, KOTopas BKJouaet: 1. PellieHue npakTuueckux 3a/1ad pa3iuiHOM CJIOKHOCTH.
PCKOMCHHyeTCﬂ peumaTth 3aJa4r B IOPAAKE YBEJINYECHHA CJIOKHOCTU C YUETOM MOKPBITUA BCEX OCHOBHBIX
MOAXOMOB K MOCTPOCHHUIO KBAHTOBBIX aJTOPUTMOB. 2. PaccMoTpeHne BOmpocoB, OCTAaBIEHHBIX Ha
camocTosTesbHOe u3yueHue. 3. [IoAroroBKy 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.
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IMporpamma auctruiiHb " Teoprst KBaHTOBBIX BEIMUCTEHHH 1 anroputMoB'; 02.04.02 "®ynnamenTanbHast nHGOpMaTHKa 1 HH(GOPMaOHHbIE
TEXHOJIOTUH".

[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 o0yueHus1 Mo o0pa3oBaTesibHON nporpamme: 2022

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: 15.01.2022). - Pexxum gocTyna: s aBTOPH3. TOJTb30BaTEIeH.

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: 15.01.2022). - PexxyuM 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: 15.01.2022). - 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:
15.01.2022). - Pexum goctyna: o 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: 15.01.2022). - Pexxum goctyna: o noanucke.

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:: 15.01.2022). - 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: 15.01.2022). - 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 o0pa3oBaTesibHON nporpamme: 2022

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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