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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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IporpamMmy auctmIuMHEL pazpadorai(a)(u): mpodeccop, I.H. (HoreHT) KanaueB A.A. (kadenpa KBAHTOBBIX ONTUIESCKUX
texHousoruit, Otnenenue ¢pusuku), AAKalachev@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
KOMIIeTeHIH npuoopeTaeMoii KOMIETEHIINN
TIK-2 CriocoOeH CBOOOHO BIAJIETh pa3ieiaMu (pu3nKku, HEOOXOAUMBIMY ISl PeIeHH s

HayYHO-UCCIIEJOBATEILCKUX 3a/1a4, U TPUMEHSTh Pe3yJIbTaThl HAYYHBIX UCCIIEIOBAHUI B
[TPOEKTHOM JIeATETbHOCTH

OO0yyarnInuiics, OCBOUBIINI TUCIMIUIAHY (MOJIYJIb):
JloJKeH 3HATh:

(HK-I) COBPEMCHHOE COCTOAHUE U TCHACHIUUN PA3BUTHUSA KBAHTOBBIX TeXHOHOFHﬁ, MCETOAbI aHAJIN3a KBAHTOBBIX CUCTEM C
TOYKHU 3pCHUA KBaHTOBOM Teopun I/IH(l)OpMaHI/II/I, METOAbI OITMCAHUA OTKPBITBIX KBAHTOBBIX CUCTEM,

(ITK-2) ocHOBHBIE pa3/iesibl KBAHTOBOIM MEXaHUKM M KBAaHTOBOU TeOpuH MH(pOpMAaLUH, (pU3rYecKre OCHOBBI KBAHTOBBIX
TEXHOJIOTUH,

(TTK-3) coBpeMeHHbIE METO/IBI U MOAXO/IbI K CO3IaHUI0 CUCTEM KBAaHTOBOW 00pabOTKM MH(POPMAIIUH.

HoykeH ymeTs:

(TTK-1) npumeHsTh METOJbI ONTUCAHUSI HOCUTEJIEN KBAHTOBOWM MH(POPMALIMU, METOIbl ONTUCAHUSI OTKPBITHIX KBAHTOBBIX
CHCTEM, METOJIbl MOJICTIMPOBAHHUSI SBOJIIOIMY KBAHTOBBIX CHUCTEM,

(ITK-2) mpuMeHATh pe3yJIbTaThl HAYYHBIX UCCIIEIOBAHMUI, IOTyYeHHbIe B 00J1aCTH KBAHTOBON MEXaHUKHU U KBaHTOBOM
MH(OPMATHUKH, ITPY NOCTAHOBKE 3aJa4 B 00JIACTH KBAaHTOBBIX TEXHOJIOTHH,

(TIK-3) ncrionb30BaTh OCBOSHHBIE METO/IBI M TTOAXO/IBI B ICCIIEJOBAHUX, HAITPABJICHHBIX Ha CO3[JaHHE CUCTEM KBaHTOBOM
00paboTKM H(pOpMAIIUH.

I[OIDKGH BJIa€Thb:

(TIK-1) meTogamu OnMicaHHsI HOCUTEIEH KBAaHTOBOKM MH(OPMALIMH, METOJAMHU OITMCAHMS OTKPBHITHIX KBAHTOBBIX CHCTEM,
METOaMH MOJETMPOBAHIS SBOTIOLUN KBAHTOBBIX CHUCTEM,

(ITK-2) HaBbIKaMU MOCTAHOBKH 3a/1a4 B 00JIACTA KBAHTOBBIX TEXHOJIOTHUH,
(TTK-3) HaBbIKaMy aHAIM3a TIEPCIIEKTHB Pa3BUTHUS KBAHTOBBIX TEXHOJIOTHIT

JIOJ'DKGH AE€MOHCTPUPOBATDH CIIOCOOHOCTh Y TOTOBHOCTb:

- CUCTEMHOI'O HAYYHOI'O aHaJIN3a HpO(bCCCI/IOHEUIbHI)IX HpO6HCM Pas3IM9HOr O YpOBHA CJIIOKHOCTU

2. MecTo nucuumiuabl (MoayJas) B ctpykrype OIIOII BO

HanHas quciuIuivHa (MOAyJib) BKoveHa B paszfen "B1.B.06 ducuumiusel (MOLyM)" OCHOBHOH MPOheccHOHaIBHOIM
obpazoBarenbHOl nporpammsl 03.04.02 "®usuka (Pusmka nepcreKTUBHBIX Mateprano)” 1 otHocutcs k yactu OITOIT BO,
(opmupyemMon yuacTHUKaMu 00pa30BaTeIbHbIX OTHOLIEHHH.

OcBauBaerca Ha 1 kypce B 2 cemecTpe.

3. O0beM qucHUIIIHHBI (MO/IYJisI) B 3aY€THBIX €IHHHUIAX ¢ YKa3aHHEeM KOJINY€eCTBA YaCOB, BblIeJIEHHbIX HA
KOHTAKTHYIO PadoTy 00yJaomuxcsi ¢ mpenojapareJemM (Mo BHAaM y4eOHbIX 3aHSTHII) 1 HA CAaMOCTOSATENLHYIO
padoty obyuarommxcs

O6m1ast TPyIOEMKOCTh IUCIATUTMHBI COCTABJISIET 2 3a4eTHHIX (bie) eMuHUI(b) Ha 72 Jaca(oB).

KoHnraktHast padota - 24 yaca(oB), B TOM 4KcIie JeKuuu - 12 yaca(oB), mpakTuiyeckue 3aHstus - 12 yaca(oB), 1JabopaTopHbie
padotsl - 0 yaca(oB), KOHTPOJIb CAMOCTOSITENILHOW paboTh - O yaca(oB).
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Crpanuna 3 u3 9. Il YHHBEPCHTET

ARl s DFMALMOHHD AHATYTAHEC AR SACTEMA Kb



[Iporpamma aucturuivasl "KBanTtoBble Bouncienus'; 03.04.02 "duzuka".

CamocrositenbHas padoTa - 48 yaca(oB).
Kontpons (3auér / a3x3amen) - 0 gaca(oB).
dopMa MPOMEKYTOUHOTO KOHTPOJIS IUCIUTUTHHEBL: 3a9eT BO 2 ceMecTpe.

4. Copep:xanne qUCIHILIMHBI (MOIYJIsI), CTPYKTYPUPOBaHHOE N0 TeMaM (pa3/iejiaM) ¢ yKa3aHHEM OTBE€/IEeHHOT'0 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 TPYJ0E€MKOCTH (B yacax) CTOSI-

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. OcHOBHbIE TOHATHSI KBAHTOBOU TEOPUU

2 2 0 2 0 0 0 12
nH(pOpMaLU
2. |Tema 2. KBaHTOBBIE BBEIUHMCIICHUS 2 6 0 6 0 0 0 12
3 Tema 3. OCHOBHBIE HalpaBJICHUS > 4 0 4 0 0 0 2
SKCIIEPUMEHTAJIBHBIX Pa3padOTOK
I1Toro 12 0 12 0 0 0 48

4.2 Coaep:xaHue JUCHUILIMHBI (MOIYyJIs1)
Tema 1. OcHOBHbIE NOHATHS KBAHTOBOM Teopuu uHd opmManuu

Ky6ursl. I'eomeTprueckoe npeacTaBieHre coCTOSIHUS Kyouta. YncTele ¥ CMelIaHHbIe COCTOsTHUS KyOuTa. [lepemyranHble
cocTostHUA ABYX KyourtoB. Paznoxenue [lImunra. Kpurepuii cenepabensnoctr. Mepbl MH(OpMaLiy 1 epenyTaHHOCTH.
DHTponus 1 MHGOPMAILKsL. DBOIOLUS OTKPHITON KBAaHTOBOM cucTeMbl. [JuHaMuueckoe otodpaxkeHue. [Ipeacrapienue Kpayca.
Ksanrosele kananbl. Kantoseie usmepenus. [Ipoexuuonnsie 1 POVM-u3mepenus.

Tema 2. KBaHTOBbBIE BLIYHCJIEHIS

OnHOKYOUTOBBIE U IBYXKyOUTOBBIE BeHTHIN. [IpesicTaBiieHre TpON3BOILHOTO MHOTOKYOMTOBOTO BEHTHIISL Yepe3 OHO- U
JIBYXKYOUTOBBIE. Y HUBEpCAIbHBIE HAOOPH! KBAHTOBHIX BeHTHJIeH. CeTeBasi MOJIesIb KBAHTOBBIX BBIYMCIIEHHH.
OpHoHanpaB/IeHHbIE KBaHTOBBIE BbuucaeHus. KitactepHsle cocrossHus. KoHLenusa TonoIorniyeckux KBaHTOBBIX BBIYHCIICHUI.
Kiaccr cioskHOCTH. OCHOBHBIE KBAHTOBBIE alrOpuTMBL. 3anaya Joitua u Jloitua-Mosku. [Tonck B Heynopsa0UeHHOl 6a3e
JaHHBIX ¥ aJITOpUTM [ "poBepa. ANroprTM KBaHTOBOTO Npeodpa3oBanusi Pypre 1 HaxoxaeHne nepuona pyHkiuu. [Ipodiema
(akropuzarmu 6ospmmx yncen u anroputm Llopa. VeroiturBeie kK cOOSIM BHIUKMCIECHUS ¥ IOPOrOBasi TeOpemMa.
MopenupoBaHre KBaHTOBBIX CUCTEM.

Tema 3. OcHOBHbIE HATIPABJIEHHSI SKCIEPUMEHTANBHBIX Pa3padoToK

YCJ'[OBI/IFI, H€O6XOHI/IMI>IG JJI BBIIIOJIHEHU A KBAHTOBBIX BBIYUCIIEHUI. O630p OCHOBHBIX HaHpaBJ’[eHI/If/’I pa3pa60TOK. KsanroBrie
BBIYUCJICHUSA Ha ANEPHDBIX CIIMHAX, KBAHTOBBIC BLIYUCIICHUS HA HeﬁTpaJ’[beIX aToOMax, CBEPXIPOBOJAHUKOBLIE KOMIILIOTEPHI,
CI)OTOHHI)IC HUHTETpaJIbHbIE CXEMBI U JIMHEWHBIE ONTHYECKNe KBAaHTOBBIE BEIYMCIICHMSI. HepCHeKTI/IBHHe MaTtepuaibl 114
peam3aliiii KBaHTOBBIX BBIYMCJICHUI.

5. IlepedyeHb y4eOHO-METOUYECKOTO 00€CIeYeHHS UIA CAMOCTOSITEJbHOM Pa6oThI 00yJalommUXcs Mo
JUCHUIUINHE (MO/LYJII0)

CamocrosiTesnbHas padoTa 00yJalomMXCsl BBITIOJIHSIETCS M0 3aJaHHI0 U ITPYU METOIMUYECKOM PYKOBOJICTBE ITperoiaBaresisi, Ho 6e3
€ro HeloCpeACTBeHHOro yyactus. CaMocTosTebHas paboTa NOAPA3AeNAeTCs Ha CAMOCTOATE/bHYIO Pa00Ty Ha ayAUTOPHBIX
3aHSTHSX U Ha BHEAYAUTOPHYIO CAMOCTOSITENbHYIO paboTy. CamocTosTesbHas paboTa 00yYaloMXCsl BKIIOYAET KaK ITOJHOCTHIO
CaMOCTOSITEJIBHOE OCBOEHHE OT/EJbHBIX TeM (pa3/esioB) JUCHMIUINHBI, TaK U MPOPadOTKY TeM (pa3JiesioB), OCBaUBAEMbIX BO
BpeMsI ayJUTOPHOM paboThl. Bo BpeMs caMOCTOsTEIbHOM paboThl 00YUYaIOIMecs] YUTAIOT U KOHCTIEKTUPYIOT YUeOHYI0, HayqHYIO
Y CIIPAaBOYHYIO JIMTEPATYPY, BHIIOIHSIOT 33/1aH1sI, HATIpaBJIEHHbIE Ha 3aKpeTUIeHNe 3HAaHWI M OTPaOOTKY YMEHHI U HaBBIKOB,
TOTOBATCS K TEKYLEMY U POMEKYTOYHOMY KOHTPOJIIO MO AUCLIUIUIUHE.

OpraHu3anys caMOCTOSITETIbHON padoThl 00yUAIOIIMXCS perJaMeHTHPYeTCss HOPMaTHBHBIMH JIOKyMEHTaMHU,
y4eOHO-METOIMUYECKOH JIMTepaTypoil ¥ SJEKTPOHHBIMI 00Pa30BaTEILHBIMK PECYPCaMHU, BKIIIOYASL:

[Nopsok opraHu3aLUK 1 OCYIECTBICHIS 00pa30BaTEIbHOM AeSATEIFHOCTH IO 00pa30BaTEIbHBIM ITPOrpaMMaM BBICIIIETO
o0pa3oBaHus - IporpaMmam OakajaBpuaTa, IporpaMMaM CIelUaIMTeTa, IporpaMMaM MarkucTpaTypsl (YTBEPAIEH IIPUKA30M
MuHucTepcTBa HayKu 1 BhIciero oopaszoBanus Poccuiickoii @eneparyu ot 6 anpesst 2021 roga Ne245)

IMucemo MunucteperBa odpasoBanust Poccuiickont ®eneparmu Nel4-55-996un/15 ot 27 Hos16pst 2002 1. "O6 akTHBH3ALNN
CaMOCTOSITENIbHON PabOTHI CTYJEHTOB BBICUIMX YUCOHbBIX 3aBEICHUN"
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VYcraB (peaepanbHOro rocyJapcTBEHHOTO aBTOHOMHOTO 00pa3oBaresibHOro yupexaenus "Kazanckuii (ITpuBomkckmii)
(penepasbHbIll yHUBEpCUTET"

[TpaBuia BHyTpEeHHEro pacrnopsjka (efepaabHOro rocy1apcTBEHHOr0 aBTOHOMHOTO 00Pa30BaTENIbHOTO YUPEkKJEHHs BBICLIIETO
npodeccronanbHOro oopazosanus "Kazanckuii (ITpuBomkckuii) ¢enepaibHblii yHUBepcUTeT"

JlokanbHble HOpMaTuBHBIE akThl Kazanckoro (IIpuBoskckoro) depepasbHOro yHUBEpCUTETA
Jlextu David Deutsch - http://www.quiprocone.org/Protected/DD_lectures.htm

Jleximu John Preskill - http://theory.caltech.edu/~preskill/ph219/ph219_2021-22.html
Jlekumm Scott Aaronson - https://www.scottaaronson.com/blog/?p=3943

6. ®OoH/] OLIEHOYHBIX CPE/ICTB M0 JUCIAILIHHE (MO IYJII0)

CDOH,I[ OLCHOYHBIX CPEACTB M0 JUCHUILTIMHE (MO,IIyIIIO) BKJIIOYACT OLICHOYHBIC MATEPUAJIbl, HAIIPABJICHHBIC HA IIPOBCPKY OCBOCHUS
KOMHCTGHHHﬁ, B TOM 4YUCJIE 3HaHPII>i, yMCHI/Iﬁ 1 HaBBIKOB. (DOH,H OLCHOYHBIX CPEACTB BKIIOYACT OUEHOYHbIC CPEACTBA TEKYLIETO
KOHTPOJIAA U OUEHOYHbIC CPEACTBA HpOMC)KyTO‘IHOIZ aTTeCTalluu.

B ¢one o11eHOYHBIX CPEe/ICTB COAEPKUTCS ciaeayomas HHPOpMaLus:

- COOTBETCTBHE KOMIIETEHIIUH [IAHUPYEMbIM pe3yJibTaTaM 00yUeHusI 110 JUCHUILINHE (MOYJI0);

- KpUTepuu olieHuBaHus c(hOPMUPOBAHHOCTU KOMIIETEHITHIA,

- MeXaHu3M (pOPMHUPOBAHHUS OIIEHKH 110 JUCHUILTAHE (MOIYJIO);

- OMMCaHUe MopsAKa IPUMEHEHHS U IPOLIEAYPHI OLIEHMBAHUS TS KaKI0TO OLIEHOUHOT'O CPEACTBA;
- KpUTepHH OIICHUBAHUS [T KaXJOr0 OIIECHOYHOTO CPEJICTBA;

- cofiepXKaHUe OLIEHOYHBIX CPEICTB, BKJII0Uasi TpeOOBaHMUs, IPEAbSIBISIEMbIC K ISHCTBUSM 00Y4aIOIINXCsl, IEMOHCTPUPYEMbIM
pe3yibTaTam, 3aJaHus Pa3IUIHBIX TUIIOB.

®DoHJ OIIEHOYHBIX CPEICTB IO AUCIUIUTNHE HaxoauTcs B [Iputoxkernun 1 K mporpaMMe TUCITUTLTHHBL (MOIYITIO).

7. IlepedeHnb JUTEPATYPbI, HEOOXO0AUMOM JJISI 0CBOEHHS AU CIHMILINHBI (MO XyJIs)
OcBoeHMe TUCIUIUTMHBL (MOJIYJIsl) MPEAINoJiaraetT u3yuyeHue OCHOBHOM U JIONIOJIHUTEIbHOM y4eOHOoM teparypsl. Jluteparypa
MOXKET OBbITh JIOCTYIHA 00YYAIOIIMMCS B OTHOM U3 JIBYX BAPUAHTOB (JIMOO B 0O0UX U3 HUX):

- B 9JICKTPOHHOM BHU/IE - YEPE3 DJICKTPOHHBIE OMOJIMOTEUHbIE CUCTEMBI HA OCHOBAHUH 3aKJII0UeHHBIX KOY AOroBOPOB C
HpaBOO6J’IaIlaTeHHMI/I N

- B leyaTHOM BuJe - B HayuHo# 6ubnuoreke um. H.U. Jlo6aueBckoro. OOy4aioliiecs noayyaoT yueOHyIo TMTepaTypy Ha
aOOHEeMeHTe MO YUTATEIbCKUM OUJIETaM B COOTBETCTBHM C MPABUIIAMU 10JIb30BaHKst HayuHoi OUOIMOTEKOM.

DJIeKTPOHHbIE U3AaHUSI JOCTYITHBI AUCTAHIIMOHHO U3 JII000H TOUKH MPY BBEAEHUM 00YYaIOMIMMCsI CBOETO JIOTHHA U ITapoJisi OT
JIMYHOTO KabuHeTa B cucteMe "DIeKTpOHHBIH yHUBepcuTeT . [Ipn HCronb30BaHNM MTeYaTHBIX N3AaHUN OMOIMOTEUHBIN (hOHT
JIOJKEeH OBITh YKOMILIGKTOBaH UMHU U3 pacueta He MeHee 0,5 sk3emruisipa (st odydatomuxcst mo ®I'OC 3++ - He menee 0,25
9K3EeMIUIAPA) KakI0ro U3 U3JaHUIl OCHOBHOM JIMTepaTyphl U He MeHee (0,25 sK3eMIuIsApa AOMOIHUTENBHOM TUTepaTypsl Ha
KaXJ0ro 00y4aromierocst U3 4nciia Jiull, OJHOBPEMEHHO OCBaMBAIOIINX JAHHYIO AUCHUILUINHY.

INepeveHb OCHOBHOI M IOTIOJHUTENIBHON Y4eOHON TMTEpaTyphl, HEOOXOAUMOI U1l OCBOSHUS JUCLMIUIMHBI (MOAYJIsT), HAXOAUTCS
B [Ipunoxennu 2 k paboyeil mporpaMme AUCHUILTAHBL. OH MOAJIEXHUT OOHOBJICHUIO IPH M3MEHEHUH YCIIOBHI JoroBopoB KOV ¢
npaBoodIagaTe MK SJIEKTPOHHBIX M3JaHUI 1 IPH U3MEHEHNH KOMILTeKToBaHus (poraoB HayuHoii Onbmoreku KOY.

8. IIepeuenn pecypcoB HH(OPMANHOHHO-TEJIEKOMMYHHKAIMOHHOM ceTn '"IHTEepHET'', HE00X0MMBIX JIsI
OCBO€EHHUS JUCIUIIUHBI (MO TyJIsT)

ApXUB NPENpUHTOB 10 KBAHTOBOM (pu3uke - https://arxiv.org/archive/quant-ph
HoBoctu B 0651actu pa3paboTOK KBaHTOBBIX KOMIIBIOTEPOB - https://quantumcomputingreport.com/news/
OTKpHBITBII NOPTAJT IO KBAHTOBBIM KOMITbIOTEpaM - http://www.quantiki.org/

9. MeToandecKne yKa3aHHsA VI 00yJaIomMXCs M0 0CBOEHUIO JUCIUIIAHBI (MOTyJIsT)

Bujg paéot MeToanueckue peKOMeHaluu

JIEKLIIH - U3YYUTb TIPE3CHTALMIO (BBIIOJHUTD IIPOMEKYTOYHBIE BHIKJIA/IKU U YIIpaXkHEHUs1, ChOPMYJIMPOBAHHBIE B XO/E
JIEKIIHI )

- U3YYUTb JIUTEPATYpy (HANTH COOTBETCTBYIOIIME PA3/Ieibl B JIMTEPATYPHBIX HCTOUYHUKAX, U3YyYUTh TIPUMEPHI
pelieHus 3aaav);

- M3y4YUTh UCTOUHHUKY B MHTEpHETE (HaiTH MH(MOPMALIMIO 1O TeMe JIEKIIUA B MHTEPHET-Pecypcax).
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Bujg paéor MeToanuyeckue peKOMeHIalu

IMMPAKTUYCCKHUE | - UBYUYUTHb MAaTEPpUAJIbI J'ICKL[I/Iﬁ, COOTBETCTBYIOIIIUE PEIIAEMBIM 3ala4aM;
3aHATUA - BBIIIOJIHUTDH ITPOMEKYTOYHBIC BBIKJIAAKU U YIIPAKHECHU S, CCIJOpMyHI/IpOBaHHI)Ie B X01€ HCKHHﬁ;
- UBYYUTH JIUTEPATYPY (HaﬁTH COOTBETCTBYIOIIIUE PA3/1€Jibl B JINTEPATYPHBIX I/ICTOLIHI/IKaX);
- NIOATOTOBUTDH OTBETHI HA MMOCTABJIEHHBIC BOITPOCHI, PEHINTD IMPEAJIOKEHHBIC 3a1a4r U IPOAHAJIM3UPOBATH
NOJIyYE€HHbIC PE3YJIbTATHI.

CaMOCTOSI- - U3Y4NTb JIEKIIUM B MHTEPHET-pecypcax;
TeJIbHasl padoTa | - BHIIOJHUT PabOTy C Pa3IMYHBIMU HCTOYHUKAMHU WH(POPMALIUK: U3yYUTh OCHOBHYIO U TOTIOJHUTEIBHYIO
JIMTEpaTypy, OCYIIECTBUTh MOMCK MH(OPMALINN B CIOBAPSIX, CIIPABOYHMKAX U B VIHTEpHET-UCTOYHHUKAX.
- pelnTh 3a0a4H, TpeOyIOIIe TPOBE/ICHIS] YUCICHHBIX PACYETOB MM MOMCKa HE0OX0qUMOi MH(pOPMAaLIMH B
Pa3JIMYHBIX NCTOYHHKAX;
- JOTIOJTHUTh MaTepUaJIbI JIEKLIUH, NCTIONb3Ysl Pa3IMYHble MICTOYHUKY MH(pOpMAaLIIH.

3a4er - N3YYNTb TIPE3EHTALMIO (BBITOJHUTH IIPOMEKYTOUYHBIE BHIKJIAIKM U YIIpakKHEHUs1, chOPMYJIMPOBAHHBIE B XO/IE
JIEKITH )

- U3YYHTD JIUTEPATypy (HANTH COOTBETCTBYIOIHME Pa3/Iesibl B JIMTEPATYPHBIX HCTOUHUKAX, U3YUUTh TIPIMEPHI
peleHus 3aaa4);

- IOATOTOBUTB OTBET Ha MIOCTABJIEHHBIN BOITPOC, PELINTD MPEAJIOKEHHbIE 3aJaUl ¥ IPOAHAIN3UPOBaTh
TIOJTyYeHHbIE PE3YJIbTaTHI.

10. IIepeyeHs HH( OPMAMOHHBIX TE€XHOJIOTHIi, HCIOJIb3yEeMBIX IIPH OCYII€eCTBJEHHH 00Pa30BaTeJbHOr0 Mpoecca
o JUCHHILIHHE (MO/IYJII0), BKJIIOYAs NepevYeHb MPOrpaMMHOro odecnedeHnst 1 uH( OPMAIUOHHBIX CIIPABOYHBIX
cucrTeM (IIpH HEOOXOJUMOCTH)

INepeueHs HHPOPMALIMOHHBIX TEXHOJIOTHH, UCIIOJIb3yEMBIX MTPH OCYLIECTBICHHN 00pa30BaTEILHOTO IPOLiecca 10 JUCHUILIIIHE
(MOZyJII0), BKJIIOYAS ITepedeHb MPOrpaMMHOr0 obecieueHns 1 MH(POPMAIIMOHHBIX CIIPABOYHBIX CHCTEM, ITpEe/ICTaBIIeH B
[punoxennu 3 x pabovelt mporpaMme TUCITUTUIMHBL (MOIYJIS).

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

MaTepI/IEUH)HO-TeXHI/I‘ICCKOC obecrieueHne O6pa30BaTCIII)HOI‘O nmponecca 1no AMCuUIIinHe (MOJIy)IIO) BKJIIOYAET B ce0s cileaymomue
KOMIIOHCHTHI:

[NomereHust 1J1s1 CaMOCTOSITEIbHOM paboThl 00YYAIOIIMXCsl, YKOMILIEKTOBAaHHBIE CIIEIIMATM3UPOBAHHON MeOEJbIo (CTOJIbI 1
CTYJIbs1) ¥ OCHAIIIEHHbIE KOMITBIOTEPHOM TEXHUKOW C BOZMOKHOCTBIO MOAKIIIOUeHus1 K ceTr "MHTepHeT" u obecrieyeHreM JocTyrna
B 9JICKTPOHHYI0 HH(OPMAITMOHHO-00pa3oBaTe/bHylo cpeny KOV,

VueGHble ayAMTOPUH sl KOHTAKTHOM paboTHI ¢ MpernojaBaTesieM, YKOMIUIEKTOBAHHbIE CTIeHUATU3MPOBAHHON MeOeblo (CTOJIbI
U CTYJIbS1).

Komnborep 1 npuHTEp 151 paclieyaTKy pa3JlaTOYHbIX MATEPUAJIOB.
MynbTUMeaniiHas ayAUTOPHS.

12. CpencrBa aganramuy mpenoaBaHus JHCIHAILUIMHLI K MOTPEeOHOCTIM 00yJaomuxcsa HHBAJINI0B 1 JIAIL ¢
OrpaHUYeHHbIMH BO3MOKHOCTSIMH 3/10POBbSI

HpI/I HCO6XO,HI/IMOCTI/I B O6pa30BaTeJ'H)HOM nponecce MpuMEHAITCA CIICAYIOIUE METOAbl U TEXHOJIOTMH, 06)'[61'"121101]_[1/18
BOCIIpUsTUC I/IH(I)OpMaL[I/II/I O6y'~IaIOIHI/IMI/ICH HWHBAJIMAAMU U JIMAMU C OI'PAaHUYCHHBIMUA BO3MOKHOCTAMUA 3JOPOBbA:

- CO3/J]aHKe TEKCTOBOW BEPCUHM JIDOOTO HETEKCTOBOTO KOHTEHTA [IJIs1 €0 BO3MOXKHOTO MPe00pa3oBaHusl B albTepPHATHBHBIC
(bopmbl, yIOOHBIE /17T Pa3IMYHBIX MOJIb30BATENICH;

- CO3JaHUEC KOHTCHTA, KOTOpLIﬁ MOJKHO NPEACTaBUTDL B PA3JIMYHBbIX BUAX 0e3 NOTEPU JAaHHBIX WK CTPYKTYPBI, IPEAYCMOTPETH
BO3MOXKHOCTb MaCIHTa6I/IpOBaHI/IH TEKCTa U I/I306pa)l(eHl/Iﬁ 0e3 NOTEPH Ka4eCTBa, MPEAYCMOTPETh JOCTYITHOCTD YIIPABJICHUA
KOHTEHTOM C KJIaBUATYyPbI;

- CO3/IaHMe BO3MOKHOCTEN U151 00yUaIOIMXCsl BOCHPHHUMATD OJIHY ¥ Ty ke MH(OPMALIMIO 13 Pa3HbIX HCTOYHUKOB - HAIIpHMeEp,
TaK, YTOOBI JIMI[A C HAPYIIEHUSMH CIIyXa MOJTydald MH(OOPMALUIO BU3YaTbHO, C HAPYILEHUIMH 3PEHUS - ayIHaJIbHO;

- IPUMEHEHUEC MMPOrpaMMHBIX CPEICTB, 066CHC‘II/IBaIOI_[II/IX BO3MOXHOCTb OCBOCHHUA HABBIKOB U yMeHHfI, (bOpMPIpyeMI)IX
,HI/ICHPII'IJ'[PIHOfI, 3a CUET AJIbTCPHATHUBHbIX CHOCO6OB, B TOM YMCJI€ BUPTYaJIbHbIX na6opaTopI/H71 1 CUMYJIAIIMOHHBIX TeXHOJ’[OFHﬁ;

- IPUMEHEHHE JIUCTAHIIMOHHBIX 00Pa30BaTebHBIX TEXHOJIOTHH [Uis Tiepeaauyn nHGOpPMAIMK, OPraHU3alK Pa3IniHbIX (hopm
MHTEPAKTUBHOM KOHTAKTHOM pabOThl 00y4aloIIerocs ¢ MpernojiaparesieM, B TOM Yuciie BEOMHAPOB, KOTOPbIe MOTYT OBbITh
KCIIOJIb30BAHBI JIJISI TPOBE/ICHUsI BUPTYAJIBHBIX JIEKIIUI C BO3BMOXHOCTBIO B3AaMMOJICUCTBHSI BCEX YYACTHUKOB JUCTAHIIMOHHOTO
00yueHus1, MPOBE/ICHNsI CEMUHAPOB, BBICTYIUICHUS C JIOKJIAJIaMH U 3alUThI BHITOJIHEHHBIX PaboT, MPOBE/IEHUsI TPEHUHIOB,
OpraHM3aliK KOJUIEKTUBHOM padoTHI;
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- IPUMEHEHHe IUCTAaHIIMOHHBIX 00pa30BaTesbHBIX TEXHOJIOTHH Il OpraHu3aluy (bopM TEKYIIEro ¥ MpoMeKyTOUHOTO
KOHTPOJIS;

- YBEJIMYEHUE TIPOJOJDKUTEBHOCTHU Claui 00YYaIOIMMCsl HHBIUIOM MJIM JIMLIOM C OrpAHUYEHHBIMUA BO3MOKHOCTSIMHU 310POBbS
¢opm mpome:xyTOUHOH aTTeCTAIMK [0 OTHOLIEHUIO K YCTAHOBJIEHHOW MPOOKUTEBHOCTH UX CAAYH:

- IPOOOJIKUTEIIBHOCTU CIaun 3a4€Ta WIM IK3aMEHa, IIPOBOANMOTIO B MUCbMEHHOUN Cl)OpMC, - He Oonee yem Ha 90 MMHYT;

- TIPOJIOJKUTEIHPHOCTH MTOATOTOBKHM 00YYAIOIIErocst K OTBETY Ha 3a4YéTe WM SK3aMeHe, IPOBOANMOM B YCTHOM (popme, - He
6osiee ueM Ha 20 MUHYT;

- MPOIOJIKUTEILHOCTY BHICTYIUICHUS 00YYAIOIIEerocs MPH 3aluTe KYpPCOBOM PadOTHI - He OoJjiee YeM Ha 15 MUHYT.

Iporpamma cocraiieHa B cootBeTcTBuM ¢ TpedoBaHusiMu PT'OC BO u yueOHbIM tuianoM 1o Harpasienuio 03.04.02 "dusuka”
¥ MarvucTepckoi mporpamme "®u3nKa nepcneKTUBHBIX MaTepHAIOB".
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IlepeyeHs JurepaTypbl, He0OX0UMOI ISl 0CBOEHHUS JUCIUILUITHHBI (MO /TyJjIs1)

Hanpagsnenue nogrorosku: 03.04.02 - Pusrika

ITpoduns noxroroBku: PusMKa NepcleKTUBHBIX MATEPUATIOB
KBanmdukanys BbIITyCKHAKA: MarucTp

dopma 0OydeHust: 0UHOe
SI3bIK OOyUEeHMS: PYCCKMiA
Ton Havana o0yueHus Mo o0pa3oBaTesibHOM nporpamme: 2022

OcHoBHas JuTepartypa:

1) pwmnko, B. K. dusuyeckre 0CHOBB KBaHTOBBIX BbYMCIIeHUH. JnHamMuka KyouTa : MoHorpadus / B. K. [lpwmnko, U. U
Kogasenko. - Cankr-Iletrep6ypr : Jlans, 2019. - 216 c. - ISBN 978-5-8114-3383-4. - Tekcr : aneKTpoHHbIH // JlaHb :
3JIeKTPOHHO-OMOIMoTeyHas cucrema. - URL: https://e.lanbook.com/book/111888 (nara o6pamenus: 12.05.2021). - Pexum
JOCTyIa: 1Jis1 aBTOPHU3. TTOJIb30BaTENIEH.

2) Benunckuii, A. B. KBanTtoBbIe M3MepeHus : yuebHoe nmocodue / A. B. benunckuid. - 4-e u3n. - Mocksa : Jlaboparopust
3nanui, 2020. - 185 c. - ISBN 978-5-00101-691-5. - Tekcr : anekTpoHHbii // JIaHb : 371K TPOHHO-OMOIMOTEUHAST CUCTEMA. -
URL: https://e.lanbook.com/book/135495 (nata obparenus: 12.05.2021). - Pexxum gocryna: ajst aBTOpU3. MOJIb30BaTENEH.

3) Kono6or, M. U. KeauTtoBoe nzobpaxenue : monorpacdus / M. Y. Koso6os ; nox penakiumeit M. Y. KonoGoea ; nepeBoj ¢
anrmuiickoro T. 10. Tomy6eBoit, A. C. Yupkuna. - Mocksa : PUBMATIIUT, 2009. - 524 c. - Tekcr : anexTpoHHSIH // JlaHb :
3NIEKTPOHHO-OubIMoTeyHas cucrema. - URL: https://e. lanbook.com/book/48273 (nara obpamenus: 12.05.2021). - Pexxum
JOCTYyIa: 1JIs1 aBTOPHU3. TTOJIb30BaTENIEH.

4) AnnecuuH, C. C. OcHOBbI cIMHTPOHUKHY : yueOHoe nocodue / C. C. AruiecHuH. - 2-e uzf. ucnp. - Cankt-IlerepOypr : Jlanb,
2021. - 288 c. - ISBN 978-5-8114-1060-6. - Tekcr : anekTpoHHbli // JlaHb : 371eKTpOHHO-0MOMMOTeuHast cuctema. - URL:
https://e.lanbook.com/book/167813 (nara obpamenus: 12.05.2021). - Pexxum octyna: uist aBTOpU3. TOJIb30BATEIICH.

JomnmoJHUTEILHAS IUTEpATypa:

1) Camapres, B. B. KoppenupoBannsie (poToHBI 1 UX TiprMeHeHue : yueOHoe nocodue / B. B. Camapriies. - Mocksa :
OU3MATIINUT, 2014. - 168 c. - ISBN 978-5-9221-1511-7. - Tekcr : a5eKTpoHHbI // JIaHb : 3J1eKTpOHHO-OUOIMOTEYHAS
cucrema. - URL: https://e.lanbook.com/book/59661 (nata obpamienus:: 12.05.2021). - Peskxum nocryna: 1uist aBTOpu3.
noJb30BaTeneil.

2) IanoB, M. ®. duznueckue 0CHOBBI (HOTOHUKHY : yueOHOe nocodue / M. ®. Ianos, A. B. CollOMOHOB. - 2-€ u3., UCIHp. -
Cankr-IlerepOypr : Jlanp, 2021. - 564 c. - ISBN 978-5-8114-2319-4. - Tekcr : aneKTpoHHSI# // JlaHb :
3JIeKTPOHHO-OMOIMoTeyHas cucrema. - URL: https://e.lanbook.com/book/169030 (nata o6pamenus: 12.05.2021). - Pexum
JOCTyIa: 1JIs1 aBTOPU3. TTOJIb30BaTENIEH.

3) T'oponeuxwuii, M. JI. Ontyeckue MUKpOPE30HATOPbI C TMTAHTCKOM 100pOTHOCTHIO : MoHOrpadust / M. JI. T'oponeukwuii. -
Mockga : DUBMATIIUT, 2011. - 416 c. - ISBN 978-5-9221-1283-3. - Tekcr : 25eKTpoHHbIi // JlaHb :
3JIeKTPOHHO-OMOMoTeuHas cucrtema. - URL: https://e.lanbook.com/book/2733 (nata ooparmenus: 12.05.2021). - Pexum
JOCTyIIA: 1JIs1 aBTOPU3. N0JIb30BaTEIEH.

4) Xpennukos, A. }O. Beenienne B kBaHTOBYI0 Teopuio nHGopmarmy : yueOHuk / A. 0. XpeHHuKoB. - MockBa :
OUBMATIINT, 2008. - 284 c. - ISBN 978-5-9221-0951-2. - Tekcr : 31eKTpoHHbIH // JIaHb : 31eKTPOHHO-OUOIMOTeYHAS

cucrema. - URL: https://e.lanbook.com/book/2176 (nata obpamenust: 12.05.2021). - Pexxum gocryna: ajist aBTOpu3.
M0JIb30BATENEN.
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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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