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IMporpamma auctuiiHb "Teoprst KBaHTOBBIX BEMUCTEeHMH 1 anroputmoB'; 01.04.04 "TIpuknagHas MaTemaTuka".

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 auctuiiHb "Teoprst KBaHTOBBIX BEMUCTEeHMH 1 anroputmoB'; 01.04.04 "TIpuknagHas MaTemaTuka".

[porpammy rcimIuMHbl pa3padoTai(a)(u): crapimii npernogasaresns, 6/c Xanuesa A. . (kacdenpa Teoperrnyeckon
KMOEPHETUKH, OTeIeHe (yHIaMeHTaIbHON NH(OPMATUKY U MH(pOPMAMOHHBIX TexHosorui), AllHadieva@kpfu.ru

1. IlepeyeHb MIIAHNPYEMBIX Pe3yJIbLTATOB 00YUEHHs MO JUCIHHUILIAHE (MOIYJII0), COOTHECEHHBIX ¢ INIAHUPYEeMbIMHI
pe3yabTaTamu ocsoenust OIIOII BO

OO6yyarnImuiics, OCBOUBIINE QUCIWIUTUHY (MOJYJIb), JOJIKEH 001a1aTh CJICAYIONMMA KOMITETCHITASIMU:

Mudp PacuudpoBka
KOMIIETEeHI[UN npuoopeTaeMoii KOMIETEHIINN
TIK-1 ["OTOBHOCTB K ITPENoiaBaTeIbCKOM JesITeIbHOCTU U MPOBEICHHIO YIeOHO-TIPOM3BOICTBEHHOTO

nporiecca o 00pa30BaTeIbHBIM TPOrpaMMaM Pa3IMYHOrO YPOBHS U HAIIPaBJIEHHOCTH

TIK-3 CriocobeH MNPUMEHATH 3HAHWUA U METOAbl JUCHUITJIMH €CTECTBEHHO-HAYYHOI'O U
MATEMATUYCCKOI'O UKJIA ITPU IMPOBEACHUN HAYyYHBIX I/ICCHCHOBaHﬂﬁ, B TOM 4YUCJIE

MaTEMATHIeCKOTO ¥ KOMITBPIOTEPHOTO MOJIETUPOBAHUS ¥ BHICOKOIIPON3BOTIUTETEHBIX
IBEIYVICIIEHIA

OO6yyarnmuiicss, OCBOUBIINI JUCHATUTAHY (MOLIYJIb):
HoyokeH 3HATh:
HCTOPHIO 3aPOXKICHUS KBAHTOBON MH(DOPMATUKK M COCTOSIHUE Pa3BUTHS JaHHOW 00J1acTi MH(OPMATUKU HA CErOTHSIIHUMA

JE€Hb, OCHOBHBIC 3aKOHBI KBAHTOBBIX Bbl‘{[/lCJ’lCHI/Iﬁ, ONpeaCJICHNA Pa3JIMYHbIX KBAHTOBBIX MOZ[eJIeﬁ BBIYKMCJIEHUI (Mal_l_II/IH

TrlopuHra, aBTOMaTOB, CXeM U3 (DYHKIIMOHAJIBHBIX JIEMEHTOB); KAKUM 00Pa30M MPOU3BOAUTCS 0OpabOTKA BXOJHBIX CJIOB U
pacro3HaBaHUe SI3bIKOB B JAHHBIX MOJIEJSIX;

JloKeH yMeTh:

OPUEHTUPOBAThCSA B 00JaCTH KBAHTOBBIX BBIYMC/ICHHUH, U B TOM, IZIe U KAKUM 00pa3oM NPUMEHSIOTCS 3HaHUs U3 3TOH
00J1aCTH, - B PACCMOTPEHHBIX aITOPUTMAaX KBAaHTOBBIX BBIYMCIICHUI, JEMOHCTPUPYIOLIMX 3(P(PEeKTHBHOCTh KBAHTOBBIX
BBIUMCIIMTENIEH 110 CPABHEHHUIO C KJIACCUUECKUMHU, OOBSCHATD C MATEMAaTUYECKON TOUYKU 3PEHHsI TaKUe SBJIEHMs KBAaHTOBOH
MEXaHHKH, KaK TeJIeopTalus, 3allyTaHHOCTb COCTOSIHUI, KBaHTOBAas1 Nepejiaya Kojia, KBaHTOBBIH Mapaienusm, U T.1.

I[OJDKGH BJIa€Th:

OCHOBHBIMH TTOHATUSIMU KBAaHTOBOM MH(POPMATUKH, TAKMMH, KaK TIOHATHE KyOuTa, MpeoOpa30BaHUil 1 N3MEPEHH s
KBAHTOBOW CHCTEMBI; IPUEMaMH U METOJaMHU TOCTPOeHHUsI 3P (PEKTUBHBIX KBAHTOBBIX MOJIEJIEH.

JIOJDKGH AEMOHCTPUPOBATDH CITOCOOHOCTH ¥ TOTOBHOCTD:

MPUMEHSTH ITOJyYeHHBIE 3HAHUS B CBOEH MPOeCCHOHABHON AESTENbHOCTH.

2. MecTo nucuumiuHbl (MoayJs) B ctpykrype OIIOII BO

Hannas aucuurimHa (MoayJib) BKJioueHa B pasaen "b1.B.JIB.01.01 Juciurivael (Moayin)" oCHOBHOHN npodheCCUOHATIbHOM
obpazoBarebHON porpammbl 01.04.04 "TlpuknagHas matematrika (Kiiaccuyeckue v KBaHTOBBIE METOJIB 0OPaOOTKU

nH(pOpMAaNKK)" ¥ OTHOCUTCS K JUCHMILUIHAM 1o BeIOopy dactu OITOIT BO, ¢hopmupyemoii ydyacTHIKaMu 00pa30BaTeIbHBIX
OTHOIIIEHUH.

OcBauBaercs Ha 1 kypce B 1 cemectpe.

3. O6beM qUCHUILIMHBI (MOYJISI) B 3a4€THHIX € JHHAIAX ¢ YKa3aHHEeM KOJNYeCcTBAa YacoB, BbIJeJEeHHBIX HA

KOHTAKTHYIO padoTy 00y4anIuxcs ¢ npemnojasareieM (110 BHAaM y4eOHbIX 3aHATHII) H HA CaMOCTOSITENbHYIO
padoTy o0ydaImuxcs

O61m1asi TPyIOEMKOCTh AUCIMTUIMHBI COCTABIIsAEeT S 3aueTHHIX (bie) exuautl(pl) Ha 180 waca(oB).

KonrtaktHas padora - 34 yaca(oB), B TOM YKCJIE JIEKITUK - 16 yaca(oB), mpakTudeckue 3aHsaTus - 0 yaca(oB), 1a00paTOpHBIE
padoThI - 18 yaca(oB), KOHTPOJIb CAMOCTOSITEIbHON padoThl - 0 yaca(oB).

CamocrositenbHas padota - 110 yaca(oB).
KouTposns (3auét / 9x3amen) - 36 yaca(oB).

CI)opMa MPOMEKYTOYHOI'O KOHTPOJIA JUCHUIIIUHBL: 9K3aMCH B 1 ceMeCTpe.

SAEKTPOHHEBEIH
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ITporpamma muciuruiuesl "Teoprs KBaHTOBBIX BbrYuciieHuid U anroputMos”; 01.04.04 "IIpukiagHas MaTemaTuka'.

4. Conep:xaHue AVCHUILIAHBI (MOYJIsI), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3jejaM) ¢c yKa3aHneM 0TBeJeHHOr0 Ha

HHUX KOJIMYECTBA aKaAeMHYECCKHX YaCOB 1 BU0B y'—le6HI)IX 3aHATHI

4.1 CTpykTypa U TeMaTH4eCKHIl IUIaH KOHTAKTHOM U CAMOCTOATEJbHON PAaGOThI O JUCHHUILIHHE (MO/IYJIIO)

Buapl 1 yacsl KOHTAKTHOI Pa6oThI, Camo-
HX TPYJA0EMKOCTh (B 4acax) CTOSI-
N Pa3zjennl iucuunumns: / Ce- Ulexkuun, Texmun{IIpakTu-[[ipakru-Jlagopa-Iadopa- TeJb-
MOIyJIst MECTP| Bcero | B 3J. |4eckue | yeckue [TOpHbIe |TOpHbIe| Has
¢opme BansaTHs,| B 3J. [pabdoThL,| B3I pa-
Bcero | cdopme | Bcero | popme | OoTa
1. [Tema 1. Beenenue 1 2 0 0 0 0 0 8
2. (Tema 2. OCHOBBI KBAaHTOBBIX BBIYHUCIICHUI 1 10 0 0 0 0 0 20
3. |Tema 3. KBaHTOBBIE QITOPUTMBI 1 6 0 0 0 0 0 20
4. [Tema 4. KBanroast kpunrorpadus 1 6 0 0 0 0 0 30
5. (Tema 5. KBanTOBOE IIpOrpaMMHpOBaHUE 1 12 0 0 0 0 0 30
lToro 36 0 0 0 0 0 108

4.2 Coaep:xaHue JUCHUILIMHBI (MOIYJIs1)
Tema 1. BBegenune

Beenenune. OcHOBHBIE pa3fenbl Kypca. VIcTopysi BOSHUKHOBEHHSI KBAHTOBBIX BBIYMCIIEHUH, MIepBasi U BTOpasi KBaHTOBbIE
peBomoni. CoBpeMeHHOe COCTOSIHIE B JaHHOM 001acTu B Poccuu 1 B MUpe, IPOEKThl pa3BUTHS KBAHTOBBIX TEXHOJIOTUI.
BosmoskHBbIe (hrznueckre OCHOBBI TOCTPOEHHS KBAHTOBOTO KoMmIbioTepa. Chepsl MPUMEHEHHS] KBAHTOBBIX BHIUMCIICHUI.

Tema 2. OcHOBBI KBAHTOBBIX BHIYHCJIE€HUH

Ioustue kBanToBoro 6ura. OcHOBHbIE cBoMcTBA. KBaHTOBBIN peructp. IIpocTpaHCcTBO
COCTOSIHMI perrcTpa KBaHTOBBIX OMTOB B CPABHEHHMH C MPOCTPAHCTBOM COCTOSIHUE pEerucTpa
KJIACCHUYECKMX OUTOB. Pasniune 1eKapToBOro U TEH30pHOro Npou3BeeHrs. KBaHTOBBIH
HapaIesIu3M.

OcCHOBHBIE TOCTYJIATbL KBaHTOBOM MexaHUKH. OCHOBHBbIE MaTEMaTUYECKUE NOHATUA, UCIIOJIb3YyEMBIC B TCOPUU KBAHTOBBIX
BeiuKciiennii. KBanroBas cuctema. CoCTosiHEE KBAHTOBOM CUCTEMBI. SBOIIIOLII/ISI KBaHTOBOM cucTeMmbl. KBaHTOBOE HU3MEPEHMC.

TeopeMa 0 HEBO3MOXKHOCTH KJIOHMPOBAHWSI.

JBa pa3iMyHbIX OINpeeieH s 3ayTaHHbIX KBAHTOBBIX COCTOSTHUM, TpuMepbl. EPR-
napagokc. Vicronp3oBanue 3hpeKTa 3aIyTaHHOCTH B KBAHTOBBIX BBIUMCIICHUSIX.
KganToBsle reiitol. 1IX cpaBHeHMe ¢ KJaccuueckuMu reiitamu. OnpeesieHne OCHOBHBIX
OJIHO- U JIByXKYOMTHBIX TEUTOB. Y HUBEPCA/IbHbIE KBAHTOBBIE [€ATHI.

MaccuBbl KBaHTOBBIX TeiiTOB. OnpesienieHre KBaHTOBOM cxeMbl. OTJINUMS KBAaHTOBBIX U
KJIACCHYECKUX cxeM. KBaHTOBBIN Mapasuiesm3m.

AJITOPUTMBI, CYIIIECTBEHHBIM 00pa30M MCIOJIB3YIOIINE 3aITyTaHHble cocTOsiHUs. [11oTHOE
KBaHTOBOE KoMpoBaHue. Tenemopranus.

Tema 3. KBaHTOBbBIE aJIrOPUTMBI

[lepBbie KBaHTOBBIE AJITOPUTMBI, JEMOHCTPHPYIOIIHE IIPEBOCXOACTBO KBAHTOBBIX
BBIYMCJICHUH TTepest Kiaccuueckumu. [IpocTeiiiiie KBaHTOBbIE aJITOPUTMBI: aropuTm Jloiya,
anroput™ [orva-/Ixo03ca, anropurm Beprireitna-Basupanu.

AnroputM CailMOHa HaXOXJIEHUs Nepro/ia NEPUOANIECcKOi (PyHKIIMU IO MOIYJIIO 2.
CpaBHeHME C KJIACCHYECKIM aJITOPUTMOM.

KganroBoe npeodpazoBanre Pypbe. CpaBHEeHHME KBAHTOBOTO U KJIACCHUECKOTO
nipeoOpazoBanusi Pypbe. ClIOKHOCTH KBAHTOBOTO npeodpa3oBanus Pypsbe.

3agava pakTopusanuu yucina. [Ipumenenve 3agaun akropusanuu yucia. Knaccnyeckuit
anroput™. CIIOKHOCTB 32129 (PaKTOPU3ALIUY B KJIACCHUYECKOM ciTydae. KBaHTOBBIN alropuT™M
IMopa. AHanu3 KBaHTOBOTO aJropuTMa (hakTOpU3aALHH.

Asropurm ['poBepa a1 pereHnst oMcKa B HECTPYKTYPHUPOBAHHOM MHOKECTBE.

AJITOPUTM HaXOX/IEHUs PEIIeHHs CUCTEMbI JIMHEHHBIX YPaBHEHUI.

Tema 4. KBanToBasi kpunrorpadus

3AE
Crpanuna 4 u3 10. IEl YHH




IMporpamma auctuiiHb "Teoprst KBaHTOBBIX BEMUCTEeHMH 1 anroputmoB'; 01.04.04 "TIpuknagHas MaTemaTuka".

KBanToBas KpI/IHTOFpaCI)I/IH, IMPUMEHEHNE B KBAHTOBbBIX KOMMYHUKAIIUAX. Onucanue IMMPOTOKOJIa, OCHOBAHHOI'O Ha
HCIOJIb30BAHUU KBAHTOBOI'O KaHaJ1a IJid nNepeJayu CEKPETHOIO KJIro4a B KpI/IHTOFpa(bI/II/I. HpI/IMeHeHI/Ie PE3YJILTATOB O
HEBO3MOKHOCTH KJIOHUPOBAHUSA U JOCTOBEPHOI'O PACIIO3HABAHNA HEOPTOIOHAJIbHBIX COCTOSTHHH. BO3MyI_[ICHI/IH B COCTOAHUU
pyu NOACTYIIMBAHUU.

OcHOBBI KBaHTOBOTO MHTepHeTa. CIyTHUKOBasI KBAHTOBAS KPUITOrpadus.

KBaHTOBBIE OIHOCTOPOHHHUE (DYHKLIMH, UX CBOWCTBA M OTJIMYMS OT KJIACCUYECKUX.
KBaHTOBOE XelUpOBaHNeE, er0 CBOMCTBA, CPABHEHUE C KJIACCUUECKUM.
IIpoToKoI KBaHTOBOH M(PPOBOI TOAITUCH.

Brruucnurenbaeie MOJECJIM, OCHOBAHHBIC Ha TCJICTIOPTALIAU. MO,I[GIIL CJIETIBIX KBAHTOBBIX BBIUMCIIEHUH.

Tema 5. KBaHTOBO€ NMporpaMMupoBaHune

[TapaagurmMa KBaHTOBOTO MPOTrPAMMUPOBAHMS U BO3MOKHOCTH cyuiecTByomux NISQ-apxurektyp. Mopenu KBaHTOBOTO
nporpammupoBanus oT IBM, Microsoft, Rigetti, DWave.

[IpumeHeHNe BHICOKOYPOBHEBBIX KBAHTOBBIX IJIAT()OPM JUTS PEIIeHNs TPUKJIaJHBIX 3a]a4.
KBaHTOBBII alrOpUTM pelieHus 3a1a4y BHIIOJIHUMOCTH U SAT-coBepsl.

KganToBsiii anroputm Proof-of-Work 1muist pacnipesie leHHBIX peecTpoB.

KBaHTOBBIE QJITOPUTMBI [U11 MAILIMHHOTO 00y4eHu .

5. lepedeHb y4eOHO-METOAYECKOTO 00€CIEeYeHHS UISA CAMOCTOSITEJbHOM Pa60THI 00yJalOmMIXCcs Mo
JUCHUIINHE (MOLYJII0)

CamocrosiTenpHas padoTa 00yJalomMXCsl BBITIOJHSIETCS M0 3aJaHHI0 U ITPY METOIMUYECKOM PYKOBOJICTBE ITpero/iaBaresisi, Ho 6e3
€ro HemocpeacTBeHHOro yyactust. CamocrosiTesnbHast paboTa MoipasaensieTcss Ha CaMOCTOSTENbHYIO0 paOOTy Ha ayIMTOPHBIX
3aHSTHSX U Ha BHEAYANTOPHYIO CAMOCTOSITENbHYIO paboTy. CamocTosTesbHas paboTa 0OyYaIoMXCsl BKIIIOYAET KakK ITOJHOCTHIO
CaMOCTOSITEJIBHOE OCBOEHHE OT/EJbHBIX TeM (pa3/esioB) JUCHMIUINHBI, TaK U TPOPadOTKY TeM (pa3JiesioB), OCBaNBAEMbIX BO
BpeMsI ayJUTOPHOM paboThl. Bo Bpems caMocTOsTebHOM paboThl 00YJaloIIMecs! YUTAIOT U KOHCTIEKTUPYIOT YUeOHYI0, HayIHYIO
Y CIIPAaBOYHYIO JIMTEPATYPY, BHIIIOIHSIOT 331aHMsI, HAIIpaBJIEHHbIE Ha 3aKpeTUIeHNe 3HaHWI 1 OTpabOTKY YMEHHI 1 HaBBIKOB,
TOTOBSTCS K TEKYIIEMY M TPOMEKYTOUHOMY KOHTPOJIO IO JUCIUIUIMHE.

OpraHu3anys caMOCTOSITETbHON padoThl 00yYAIOIIMXCS perJlaMeHTHPYeTCsl HOPMaTHBHBIMH JIOKyMEHTaMHU,
y4eOHO-METOMYECKOI INTepaTypoOil ¥ SEKTPOHHBIMI 00pPa30BaTEIbHBIMK PECYPCaMHU, BKIIIOYASL:

[Nopsok opraHU3aluK 1 OCYIECTBICHIS 00pa30BaTEIbHOM AeSATEIFHOCTH IO 00pa30BaTEIbHBIM ITPOrpaMMaM BBICIIETO
o0pa3oBaHus - IporpaMmam OakajiaBpuara, mporpaMMaM CrielMaIuTeTa, IporpaMMaM MariucTparypsl (YTBEpPKIECH MPUKa30M
MuHucTepcTBa HayKu U Bhiciero oopaszoBanus Poccuiickoii @enepanyu ot 6 anpest 2021 roga Ne245)

IMucemo MunuctepcTBa odpaszoBanust Poccuiickoit ®enepariu Nel14-55-996un/15 ot 27 nosiopst 2002 r. "OO6 akTHBU3aAIMU
CaMOCTOSITEJILHOW pabOThI CTY/IEHTOB BHICIIIMX YIeOHbIX 3aBe/leHuit"

VYcraB (peaepanbHOro rocyJapcTBEHHOTO aBTOHOMHOTO 00pa3oBaresibHOro yupesxaenus "Kazanckuii (ITpuBomkckmii)
(penepasbHbIil yHUBEpCUTET"

[paBuia BHyTpEHHEro pacrnopska (efepaabHOro rocy1apcTBEeHHOr0 aBTOHOMHOTO 00Pa30BaTENIbHOTO YUPEkKJEHHs BBICLIIETO
npodeccroHanbHOro oopazosanus "Kazanckuii (ITpuBomkckuit) enepaibHblii yHUBepcUTeT"

JlokanbHble HopMmaTHBHBIE akThl Kazanckoro (IIpuBoskckoro) deaepaibHOrO yHUBEpCUTETa

Iudposoii 0Opa3oBatebHbIA pecypc "BeeaeHue B kBaHTOBbIe Bhruncienus”, MI'Y um. M.B.JIomoHOCOBA -
https://openedu.ru/course/msu/QUANTUMCOMPUTING/

6. ®oH/] OLEHOYHBIX CPE/ICTB M0 JUCIUILIHHE (MOIYJII0)

CDOH,I[ OLCHOYHBIX CPEACTB M0 JUCHUILTIMHE (MO,IIyIIIO) BKJIIOYAET OLICHOYHBIC MATEPUAJIbl, HAIIPABJICHHBIC HA IIPOBEPKY OCBOCHUSA
KOMHCTGHHHﬁ, B TOM 4YUCJIE 3HaHPIfI, yMCHI/Iﬁ 1 HaBBIKOB. (DOH,[[ OLCHOYHBIX CPEACTB BKIIOYACT OUEHOYHbIC CPEACTBA TEKYLIETO
KOHTPOJIAA U OHEHOYHbIC CPEACTBA HpOMC)KyTO‘IHOﬁ aTTeCTalluu.

B ¢one o11leHOYHBIX CPE/ICTB COAEPKUTCS cieayomas HHpOopMaLus:

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

- KpUTepuu olieHuBaHus c(hOPMUPOBAHHOCTU KOMIIETEHIIHIA;

- MeXaHU3M (POPMHUPOBAHHUS OIIEHKH 110 JUCHUIUTAHE (MOIYJIO);

- OMMCaHUe MopsAKa IPUMEHEHHS U IIPOLIEAYPHI OLIEHUBAHUS /IS KaKI0TO OLIEHOUHOT'O CPEACTBa;
- KpUTepHH OIICHUBAHUS JJTsI KaXJOT0 OIIEHOYHOTO CPEJICTBA;

- cofiepXKaHUe OLIEHOYHBIX CPEICTB, BKJIIOUas TpeOOBaHMUs, IPEAbSIBISIEMbIC K ISHCTBUSM 00Y4aIOIIUXCsl, IEMOHCTPUPYEMbIM
pe3yibTaTaMm, 3aJaHus Pa3IUYHBIX TUIIOB.

®DoH[ OIIEHOYHBIX CPEICTB IO AUCIUIUTUHE HaxoauTcs B [Ipunoxkernun 1 K mporpaMMe JUCIUTLTHHBL (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)

HWHTEPHET MopTai o0pazoBaTebHEIX pecypcoB KOV - http://www.kfu-elearning.ru/
MHTepHeT nopras o KBAaHTOBBIM BBHIUMCIIEHUSM - https://www.quantiki.org/
WurepHer-nopran odpaszoBatenbHbix pecypcos 1o IT - http://algolist. manual.ru

Komanpga B MS Teams -
https://teams.microsoft.com/l/team/19%3ab0c6bfcb40b44549be647cb15e348e78 %40thread.tacv2/conversations ?groupld=5571e8e9-879¢

9. MeToandyecKne YKa3aHHA UIA 00yUJaIOMMXCs M0 0CBOEHUIO JUCIHUILIAHBI (MOXyJIs)

Bujg paéor MeToanueckue peKoOMeH anuu

JICKIU B Kypce ‘Teopnﬂ KBaHTOBBIX BBIUMCJIEHUN U aJ'IFOpI/ITMOB' paccMaTpruBacTCAd UCTOPUA 3aPOKACHUA KBAHTOBBIX
BbI‘lHCJICHHﬁ; IMPUBOIATCA ONPEACTICHUA U IOHATUA, UCTIOJIb3YEMBIC B KBaHTOBOU I/IH(bopMaTI/IKe 1 onuparomuecs
Ha MOCTYJIaThl KBaHTOBOM MEXaHUKU; 060y)K,£la}OTCH OCHOBHBIC 3aKOHBI KBAHTOBBIX BLI‘{I/ICJ'ICHI/II;'I; JACTAJIBHO
paccMaTpuBalOTCA U3BECTHBIE KBAHTOBBIC aJITOPUTMbL 06pa6OTKI/I " nepeaaun I/IHq)OpMaI_[I/II/I, JAEMOHCTpUPYIOHINE
MOIIb KBAHTOBBIX BBIYHUCJIIMTCJIBHBIX MOHCHCﬁ 1O CPAaBHEHUIO C KJIACCUYECKUMU.

N1abopaTOpHbIe | AYAUTOPHBIE IPAKTUYECKHE 3aHATHUS TPOBOASTCS B (popMe JIabOpaTOpHBIX padoT, Ha KOTOPBIX CTYICHTHI JOJIKHBI

padoThI peluarth pa3JIMyHble 3aJa4H [0 pa3padoTKe KBaHTOBBIX aJIrTOPUTMOB. HeKOTOpHIe 3a/laH¥sI BHITOTHSIOTCS
COBMECTHO TI'PYIIIOi BMECTe C IperogaBaresieM, HEKOTOpbIe 3aJaHusl TpeOYIOT CAMOCTOSITENILHOTO BBIITOJTHEHHSL.
YactiyHO J1abopaToOpHBIe 3aHSTHSI IIPOBOIATCS B (DOPME MHANBHUAYAIBHBIX KOHCYJIBTALIMH C ITpernoaaBaresieM Ha
MIpeIMET pa3pereH s TeX BOIPOCOB U MPo0JieM, KOTOPbIE BO3HUKAIOT Y CTYJEHTOB.

CaMoCTOsI- [pu camocTosTENbHOI paboTe U CaMOCTOSATEILHOM U3YUYEHHUH U 3aKPEIIEHUH MaTepuaa, MPOHIeHHOTO Mo
TenbHas padoTa | pyKOBOACTBOM IperojiaBareis, peKOMEeH1yeTcs: 00paiiaTh 0COOEHHOe BHUMaHUE Ha IIPaBUIbHOE TIOHUMAaHKe
U3y4aeMbIX MOHSTHH, ITPU 3aTPyIHEHHUSIX 00paIaThCs K MpernojaBaTesio ¢ Bonpocamu. PelieHue rmpeiaraeMpix
yIpaKHEHUH CITyKaT MPOBEpKe MPaBUJIbHOCTH YCBOEHHs MaTepHaia. [Ipy MoAroToBKe K yCTHOMY ONPOCY
clielyeT MPOYUTaTh KOHCIEKT JIEKIUH, TIPY HEOOXOAMMOCTH 0OPATUThCS K JIMTEPAType U3 CIIMCKA OCHOBHOW U
JIOTIOJTHUTEJILHOM JIMTEpaTypbl. XOPOILEMY 3aKpEIUIeHUI0 MaTepralia CliocOOCTBYET CHCTEMAaTHYEeCKOe
BBIIOJIHEHNE JOMAIIIHKUX 33/IaHUI U aKTHBHAs padoTa B KJiacce.

SAEKTPOHHBH
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Bujg paéor MeToanuyeckue peKOMeHIalu

9K3aMeH DK3aMeH MPOBOJIUTCA B YCTHOM (hopme. BriteThl, peiaracMple Ha SK3aMeHe, CoJlepkKaT

1. OJIMH TEOPETUIECKUI BOIPOC MO KYPCY MPOYUTAHHBIX JICKITUH

2. OJIHY 3aJauy, MOJOOHYIO TeM, UTO PACCMATPUBAJIIICH HA 3aHATUSX.

IMoaroroBka Kk 9K3aMeHy MMeEET IeJTbl0 CUCTEMATH3AIIMI0 3HAHUH, TTOJIyYEHHBIX B XOJIe U3ydueHus mpeamMeTa. [1pu
M3YYSHHUH Kypca MOTYT OBITh HCHOJIb30BaHbl yueOHoe riocodus (I"ainyTnuHoBa A.®. OCHOBBH KBAaHTOBBIX
BhIYMCIeHNHA. YuebHoe nocooue. Kazanb: M3n-Bo KI'V. - 2009r. - 100c., I"aiinytaunoBa A. ®@. KBaHTOBBIE
MOJIeJTU BhIuKcIIeHui (yaeOHoe mocodue) Kazanb: OtevectBo, 2016. - 104 ¢. 104 c.) . Takxe umeercss COOpHHUK
3a1a4 v yrpaxHeHus 1Mo Kypcy 'OCHOBBI KBAHTOBBIX BHIUKCIICHHNA'. MeToandyeckoe mocooue /
A.®.TI'alinytauHoBa. - Kazanb:Kazan. Yu-t1, 2014. - 28c.

PazpaboranHoe yueOHOe rmocodre 1 COOPHUK 3a/1ad MOXKET ObITh IMOJIE3HO KaK JIjIsl OaKaJIaBpOB M MarucTpOB,
CITYIIAIONIMX KYPC JICKIMIA 110 KBAHTOBBIM BBIYMCIICHUSIM, TaK Y aCIIMPAHTOB, BEJYIIUX HCCIICIOBAHNS B 00IaCTH
KBaHTOBOU MH(OPMATHUKHU.

10. Tlepeyenp nH(OPMAMOHHBLIX TEXHOJIOTHIl, HCIOJb3YEeMbIX IPU OCYIIEeCTBJIEHHH 00Pa30BaTEJLHOrO Mpomecca
no JUCHHILIHHE (MO/IYJII0), BKJIIOYAs NepevYeHb MPOrpaMMHOro odecnedeHnst 1 uH( OPMAIHOHHBIX CIIPABOYHBIX
cucreM (P HEOOXOUMOCTH)

INepeueHs HHPOPMALIMOHHBIX TEXHOJIOTHH, UCIIOJb3yEMBIX IIPH OCYLIECTBICHHN 00pa30BaTEILHOTO IPOLiEcca M0 JUCHUILIIHE
(MOZyJII0), BKJIIOYAS MTepeyeHb MPOrpaMMHOr0 oOecieueH!s 1 MH(POPMAIIMOHHBIX CIIPABOYHBIX CHCTEM, ITPEJICTABJICH B
[punoxennu 3 x pabovelt mporpaMme TUCIUTLIAHBL (MOIYJIS).

11. Onncanne MaTepuaJIbHO-TEXHUYECKOM 6a3bl, HEOOX0UMOIT /LISl 0CYI[eCTBJIEHUSI 00Pa30BaTEJILHOTO
nponecca no JUCHUAILIHHE (MOIYJII0)

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

TTomertieHus UIst CAMOCTOSITEILHON pabOThl 00YJaIOIIUXCsl, YKOMIUIEKTOBAHHBIE CIICIIMAIN3UPOBAHHON MeOeIbIo (CTOJIBI U
CTYJIbs) U OCHAIIIEHHbIE KOMITIOTEPHOW TEXHUKOM C BO3ZMOKHOCTBIO IMOJKTIOUEHHsI K ceTr "VIHTepHeT" 1 obecriedyeHueM JOCTyma
B 9JICKTPOHHYI0 MH(OPMAITMOHHO-00pa3oBaTebHylo cpeny KOV,

VueOHble ayAMTOPUH ISl KOHTAKTHOM paboTHI ¢ MpernojaBaTesieM, YKOMIUIEKTOBAHHbIE CTIeHUATM3MPOBAHHON MeOeblo (CTOJIbI
U CTYJIbSI).

KommnbloTep 1 puHTEp 111 pacnevyaTky pa3JaTOYHbIX MaTepUaoB.

MynbTUMeaniiHas ayAUTOPHSL.

KommnbloTepHBIil KJtacc.

12. CpeacrTBa aganranuy NpenoaaBaHusl JHCIHILIMHBI K MOTPEeOHOCTAM 00yUalomuXcsa HHBAJINIOB U JIHIL C
OrpaHHYeHHBIMH BO3MOIKHOCTSIMHU 3I0POBbSI

ITpn HeoOxoaUMOCTH B 00pa30BaTEIbHOM IPOLIECCE IPUMEHSIOTCS CIIeAYIOIIIe METOAB! ¥ TEXHOIOTUH, O0JIeryaioIme
BOCIIpUATHE MHGMOPMALMN 00YYaIOIIMMUCS MHBATUIAMH ¥ JTIULAMU C O'PAHUYEHHBIMH BO3MOKHOCTSIMH 310POBBI:

- CO3J]aHMe TEKCTOBOW BEPCUH JII0OOTO HETEKCTOBOTO KOHTEHTA JIJIsl €0 BO3MOKHOTO NPe00pa30BaHusl B albTePHATHBHBIE
bopmbl, y10OHBIE TSI PA3IMYHBIX MTOJIb30BATENIEH;

- CO3/laHNe KOHTEHTA, KOTOPBIA MOXHO NPECTaBUTh B PA3/IMYHBIX BUJAX O€3 MOTepU JaHHBIX WM CTPYKTYPBI, IPEAyCMOTPET
BO3MOXHOCTh MacIITaOMPOBaHMs TEKCTa M M300pakeHnii Oe3 MOTepH KauecTBa, IPeayCMOTPETh AOCTYIHOCTD YIIPABJICHHS
KOHTEHTOM C KJIaBUATYPBI;

- CO3J]aHKe BO3MOKHOCTEH JUIsi 00y4aloMXcsl BOCIPUHUMATh OJJHY M TY e MH(OPMAIHIO U3 pa3HbIX HCTOUYHHUKOB - HAIpUMep,
TaK, YTOOBI JINLA C HAPYIICHUSIMH CJTyXa MOTy4Yaad HH(OPMAIMIO BU3YaJIbHO, C HAPYIICHUSMH 3PEHUS - ayJUaJIbHO;

- IPUMEHEHHe MPOrPaMMHBIX CPEJICTB, 00ECIIeUMBAIOIINX BO3MOKHOCTh OCBOCHHS HABBIKOB U YMEHHH, (DOPMHUPYEMBIX
JMCLIMIUIMHOM, 32 CYET AJIbTEPHATUBHBIX CIIOCOOOB, B TOM YHMCJIE BUPTYaAIIbHBIX TAOOPATOPHIA M CUMYJISILIMOHHBIX TEXHOJIOTHH;

- IPUMEHEHUEC JUCTAHIIMOHHBIX 06paBOBaT€J'[bHLIX TEXHOJIOTHI UL Tiepeiavun I/IHq)OpMaL[I/II/I, OpraHu3sali pa3jnvHbIX CbOpM
HHTepaKTHBHOﬁ KOHTaKTHOU pa6OTI)I 06yqa10mer0c5{ C IpernojgaBarejieM, B TOM 4UCJie Be6I/IHapOB, KOTOPbIE MOTYT OBITh
HCIOJIb30BAHbI J1d NPOBEACHUA BUPTYAJIbHbIX J'ICKL[I/II71 C BOBMOJKXHOCTBIO BSaHMOHeﬁCTBHH BCEX YYaCTHUKOB JUCTAHIMOHHOI'O
06y‘-I€HI/I${, MpOBEACHNA CEMUHAPOB, BBICTYIUICHUA C JOKJIalaMU U 3allIUThI BBITTIOJTHEHHBIX pa60T, MMpOBEACHUSA TPECHUHIOB,
OpraHmsanyun KOJUIEKTUBHOM pa6OTLI;

- IPMMEHEHNe JUCTAHIIMOHHBIX 00pa30BaTeIbHBIX TEXHOJIOIMH sl OpraHnu3aLiy (POpM TEKYIIEro U IPOMEKYTOUHOrO
KOHTPOJIS;

- YBEJIMYCHUE TPOAOLKUTEIIbHOCTU CIaYn O6y'-IaIOIJ_[I/IMCH HWHBAJIMAOM WJIA JIMIIOM C OI'PaHUYCHHbIMU BO3MOKHOCTAMUA 3J0POBbA
q)OpM HpOMe)KyTO‘IHOfI aTTeCTalluU 110 OTHOIICHUIO K yCTaHOBJ'IeHHOfI MMPOAOJIKUTEIIbLHOCTU UX CAAYU:

- MIPOJOJIKUTENIBHOCTY CAa4M 3a4€Ta WM 9K3aMeHa, TPOBOJMMOro B MMCbMEHHOM (hopMme, - He Oosee yeM Ha 90 MUHYT;
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- IPOJIOJKUTENILHOCTH MOATOTOBKY 00YYAIOIErocsi K OTBETY Ha 3a4éTe WM 9K3aMeHe, TPOBOJAMMOM B YCTHOU (opMme, - He
6osiee yeM Ha 20 MUHYT;

- IPOZIOJIKUTENBHOCTH BBICTYIUICHUS 00YYalolIerocst Ipy 3aliuTe KypcoBoi paboTHl - He OoJiee yeM Ha 15 MUHYT.

IIporpamma cocrasiieHa B cootBeTcTBHM ¢ TpedoanussMu PI'OC BO u yue6HbIM 1utaHoM o Harpasieruio 01.04.04
"TIpukiaqHas MaTeMaTuKa" 1 Maructepckoit mporpamme "Kiaccnueckue v KBAaHTOBbIE METO/IBI 00pabOTKU HH(pOpMAanuu'.
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Tpunoosicernue 2
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
F1.B.J]B.01.01 Teopus K6aHMOBbIX GLIYUCAEHUL U AN20PUMMOB

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

Hanpasnenue nogrorosku: 01.04.04 - IpukiagHasi MaTeMaTuka

IMpocuns nogroroBku: Kitaccnyeckue 1 KBaHTOBBIE MeTObI 06paboTKK MHGOPMALIN
KBanmdukanys BbIITyCKHAKA: MarucTp

dopma 0OydeHust: 0UHOe

SI3bIK OOyUEeHMS: PYCCKMiA

Ton Havana o0yueHus Mo oOpa3oBaTesibHON nporpamme: 2023

OcHoBHas JuTeparypa:

1. Ileppu, P. DnemenTapHOe BBeieHNE B KBAaHTOBbIE BBIUMCIIEHHS : yueOHOe ocodue / P. Tleppu. - Honronpyansiii : MUHTEIIEKT,
2018. - 208 c. - ISBN 978-5-91559-249-9. - Tekcr : anekrponHsid. - URL: https://znanium.com/catalog/product/1022486 (nara
oopamrenus: 07.03.2020). - PesxxuM gocTyna: Mo MomcKe.

2. XpeHHHKOB, A. 10. BBeaenue B KBaHTOBYIO Teopulo uH(popmarmy : yueOHuk / A. FO. XpeHHukoB. - MockBa :
OUBMATIINT, 2008. - 284 c. - ISBN 978-5-9221-0951-2. - Tekcr : 31eKTpoHHbIH // JIaHb : 3IeKTPOHHO-OUOIMOTEYHAS
cucrema. - URL: https://e.lanbook.com/book/2176 (nata o6pamenust: 07.03.2020). - Pexxum nocryna: ajist aBTOpu3.
OJIb30BaTeIeH.

3. TafinytannoBa A.®. COOpHUK 3a1a4 1 yrpaXHEeHHH 110 Kypcy 'OCHOBBI KBAaHTOBBIX BbIumcieHuil'. - Kazanp: Kazan. yH-T,
2012. - 18 c. - Teker : anexrponnsii. - URL: http://old.kpfu.ru/eng/departments/ktk/RESOURCE/tasksQuantum.pdf (zata
ooparmrenus: 07.03.2020).

4. Ku3zan, H. KBanrosas ciry4yaitHocTs. HenokasibHOCTB, Teslenopranus 1 pyrue KBaHtosble uygeca / 2Kuszan H. - Mocksa :
AnbnuHa HOH-(ukiH, 2016. - 202 c. ISBN 978-5-91671-489-0. - Tekcr : anekTpoHHsIi. - URL:
https://znanium.com/catalog/product/550060 (nara o6pamenus: 07.03.2020). - Pexum gocTyma: 1o MoAIvcKe.

5. Ilpununko, B. K. ®usnyeckue ocHOBB KBaHTOBBIX BhIYMCIeHHH. [JuHamuka KyouTa : moHorpacdwus / B. K. Ipumnko, 1. 1.
Kosasenko. - Cankr-IletepOypr : Jlaub, 2019. - 216 c. - ISBN 978-5-8114-3383-4. - Tekcr : 3nekTpoHHbIH // JIaHb :
3JIeKTPOHHO-OMOmMoTeuHas cucrtema. - URL: https://e.Janbook.com/book/111888 (mata obpamenus:: 07.03.2020). - Pexum
JOCTYyIa: 1JIsl aBTOPU3. TOJIb30BaTENIEH.

lonoJsHATEILHAS JUTEpPATYypa:

1. Abnaes @. M., BacuipeB A. B. Kimaccnueckre v KBaHTOBBIE BETBSIIMECS ITporpaMmel. - Kazanckuit (ITpuBOIKCKiT)
enepanbubIil yHEBEpcHTET: VIHCTUTYT BBIUMCIUTEIBHON

MaTeMaTUKU U MH(OPMAIMOHHBIX TexHosorui, Kadenpa reoperndeckoit kuoepaetuku, 2010. - 37 c. - TekcT : 31eKTpOHHBIH. -
URL: http://old.kpfu.ru/f9/bin_files/ablayev-vasiliev%21184.pdf (nata obparenus: 07.03.2020).

2. TTonukapmnos, B. C. dunocodckue npodiaeMsl KBaHTOBO# Teopuu nHgopMatuu: Yuednoe nocodue / [Tonmkapnos B.C.,
Ionukapnosa E.B., [Tonukapnosa B.A. - Taranpor:}OxHs1i ¢penepanbHbiii yHuBepcuTeT, 2016. - 192 c.: ISBN
978-5-9275-2125-8. - Tekcr : anektpoHHsIit. - URL: https://znanium.com/catalog/product/991929 (nata oGpaienusi:
07.03.2020). - Pexxum goctyna: 1o MOIIHCKe.

3. ViBaHoB, U. I'. OCHOBBI KBAHTOBOH 3JIEKTPOHUKY : yueOHoe rocodue / Y. T'. iBaHOB. - PoctoB-Ha-JloHy : U3natenbcTBO
0DV, 2011. - 174 c. - ISBN 978-5-9275-0873-0. - Tekcr : anexTponHsIit. - URL:
https://znanium.com/catalog/product/556192 (nara o6pamenus: 07.03.2020). - Pexum gocTymna: mo MoAarucKe.

4. Konpnaes, B. [I. Apxutekrypa DBM : yue6noe nocodue / B.JI. Kongaes, C.A. Jlynun. - Mocksa : ]I 'OPYM' :
NH®PA-M, 2020. - 383 c. - (Cpennee npodeccuonanbHoe odpazoBatue). - ISBN 978-5-8199-0868-6. - TekcT : 3J1eKTPOHHBIA.
- URL: https://znanium.com/catalog/product/1047700 (nara oopamienusi: 07.03.2020). - Pexxum goctyna: no nojnucke.
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Hanpasnenue nogrorosku: 01.04.04 - IpukiagHasi MaTeMaTuka
[podunb noxrorosku: Kiaccuueckre v KBAHTOBbIE METOIB 00paOOTKU MHGOPMAIIUK

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.
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