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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:

(TIK-1) coBpeMeHHOE COCTOSIHME U TEHICHIMN Pa3BUTHSI KBAHTOBBIX TEXHOJIOTMI, METO/IbI AHAIN3a KBAHTOBBIX CUCTEM C
TOYKH 3pEHHsI KBAHTOBOH TeOpUH MH(OPMAIIMH, METO/IBI OTMCAHNSI OTKPBITBIX KBAaHTOBBIX crcTeM, (ITK-2) ocHOBHBIE
pasnesnbl KBAHTOBOW MEXaHMKH 1 KBAHTOBOH TeOpry MH(GOpPMaIK, (pr3niecKre OCHOBBI KBAHTOBBIX TexHostorui, (ITK-3)
COBpPEMEHHBIE METOIbI U IIOJXO/bl K CO3JaHUI0 CUCTEM KBAHTOBOW 00pabOTKM MH(POpMAIIUHL.

HoykeH ymeTs:

(TTK-1) npumeHsTh METObI ONTUCAHUSI HOCUTEJIEN KBAHTOBOWM MH(POPMALIMU, METOIbl ONTUCAHUSI OTKPBITBIX KBAHTOBBIX
CHCTEM, METOIbl MOJICTIMPOBAHMSI SBOJIIOIMH KBaHTOBBIX cucteM, (ITK-2) mpuMeHSITh pe3ysIbTaThl HAYYHBIX UCCIICIOBAHUM,
TTOJTyYeHHbIC B 00J1ACTH KBAHTOBOW MEXaHWKH U KBAHTOBON MH()OPMATHKH, IIPH MTOCTAHOBKE 33a7a4 B 00JIACTH KBAHTOBHIX
texHoorui, (ITK-3) rucnonk30BaTh OCBOCHHBIE METO/IBI M TIOAXO/IBI B UCCIICIOBAHNSX, HATIPABJICHHBIX Ha CO3JJAHUE CUCTEM
KBaHTOBOU 00pabOTKY MH(pOPMAIIUHL.

JlomxeH BIafeTh:

(TTK-1) meronamMu onucaHusi HOCUTeJel KBAHTOBOUM MH(OPMALIMU, METOJAMU OMMCAHUS OTKPBITHIX KBAHTOBBIX CUCTEM,
METO/IaMH MOJICJTUPOBAHUS SBOJIIOINK KBAaHTOBBIX cucteM, (ITK-2) HaBpIKaMu IOCTAaHOBKHM 33/1a4 B 00JIACTH KBAHTOBBIX
texHosoruit, (ITK-3) HaBblkaMu aHaMM3a NEPCIIEKTUB PA3BUTHSI KBAHTOBBIX TEXHOJIOTHIA

JloJkeH IeMOHCTPUPOBATh CIIOCOOHOCTb M TOTOBHOCTb!

- CUCTEMHOI'O HAYy4YHOI'O aHaJIn3a HpOd)CCCI/IOHaJ'IbeIX HpO6J'ICM Pas3IM4HOro YpoBHA CJIOKHOCTU

2. Mecro gucuumiunasl (MoayJisi) B ctpykrype OIIOII BO

SAEKTPOHHBH
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JanHas quciuIuivHa (MOAyJib) BKodeHa B paszjen "Bb1.B.06 [ucuurimnsl (MOayM)" OCHOBHOM NPO(hecCHOHANIbHON
obpazoBarebHOI porpammbl 03.04.02 "®usnka (Pusrka nepcrieKTHBHBIX MaTtepuasioB)” 1 oTHOcuTes K yactu OITOIT BO,
opmupyemoi yuacTHUKaMu 0Opa30BaTeIbHbIX OTHOLIEHHH.

OcBauBaercs Ha 1 Kypce B 2 cemecTpe.

3. O0bemM aUCHMILUIMHBI (MOYJIS1) B 3a4€THBIX € IHHHIIAX ¢ YKa3aHHEeM KOJNYeCTBa YacoB, BbIJeJJeHHbIX Ha
KOHTAKTHYIO Pa00Ty 00y4JaloIuxcsi ¢ Npeno/jaBareieM (Mo BHAaM y4eOHbIX 3aHATHI1) M HA CAMOCTOSTEJILHYIO
padoTy o0yyamuxcst

OO01mas TpyJOeMKOCTh AUCIUILIMHBL COCTABIISIET 2 3a4eTHbIX (bie) eTuHuII(bl) Ha 72 Yaca(oB).

KonrtaktHas padora - 24 yaca(oB), B TOM YHCJIe JIEKIUK - 12 Jaca(oB), mMpakTHYeCcKue 3aHATUs - 12 yaca(oB), JabopaTopHbIe
padorhI - 0 yaca(oB), KOHTPOJIb CAMOCTOSITEJILHO!N padoThl - 0 yaca(oB).

CamocrositenibHast pabota - 48 vaca(oB).
KouTposns (3auét / ax3amen) - 0 yaca(oB).
dopMa MPOMEKYTOTHOTO KOHTPOJISI AUCIUIUTIHBL: 3a9eT BO 2 ceMecTpe.

4. Conep:xaHue AVCHUILIAHBI (MOYJIsI), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3jejaM) ¢c yKa3aHneM 0TBeJeHHOr0 Ha
HHUX KOJHYECTBA aKaA€MHUYE€CKHUX YaCOB U BUI0B y'—le6HI)IX 3aHATHN

4.1 CTpykTypa U TeMaTH4€eCKHIl IUIaH KOHTAKTHOM U CAMOCTOATEJbHON Pa6OThI O JUCHHUILIHHE (MO/IYJIIO)

Buabl 1 yackl KOHTAKTHOI PadoThI, Camo-
HX TPYA0EMKOCTh (B 4acax) CTOSI-
N Paszjennl iucuunumne: / Ce- Ulexkuun, Texmun{IIpaktu-[lIpakru-Jlagopa-Iadopa- TeJb-
MOy sz MECTP| Bcero | B 3J. |4eckue | YecKue [TOpHbIe |TOpHbIe| Has
¢opme BansaTHs,| B 3J. [pabdoThL| B3I pa-
Bcero | cdopme | Bcero | popme | OoTa
1. Tema 1. OcHOBHbIE TOHATHSI KBAHTOBOU TEOPUU 2 2 0 2 0 0 0 12
rHpopmanuu
2. (Tema 2. KBaHTOBBIE BEIYHCIICHHS 2 6 0 6 0 0 0 12
3 Tema 3. OCHOBHBIE HallpaBJICHUS 2 4 0 4 0 0 0 24

IKCIICPUMEHTAJIbHBIX pa3pa60TOK

l1Toro 12 0 12 0 0 0 48

4.2 Coaep:xaHue JUCHUILIMHBI (MOYJIs1)
Tema 1. OcHOBHbIE NOHATHS KBAaHTOBOI TeopuH HH( opMaun

Ky6utsl. ['eomerpuueckoe npecTaBieHne coCTOsIHUs KyOuTa. YncThle M cMelaHHble cocTosiHUsA KyouTa. [lepenyraHHsie
cocTosiHus IBYX KyoutoB. Paznoxenue [lImunra. Kpurepuii cenepabensroctu. Mepbl HH(DOpMALIUK 1 HIeperyTaHHOCTH.
SHTponus 1 uHpopMalus. BOJIONHUS OTKPHITON KBAaHTOBOU crcTeMbl. JuHamMuueckoe otodpaxenue. [Ipencrapienue Kpayca.
KganroBsie kananel. KBantoBsie m3mepenust. [Ipoekimonnasie 1 POVM-u3mepenus.

Tema 2. KBaHTOBbBIE BLIYHCJIEHHS

OHOKYOUTOBBIEC U IByXKYOUTOBBIC BeHTW M. [IpeacTarieHre Mpou3BOJILHOIO MHOIOKYOUTOBOIO BEHTHIIS Yepe3 OJIHO- U
JBYXKYOUTOBBIC. YHUBEpCaIbHbIC HAOOPH! KBAHTOBBIX BeHTHIEH. CeTeBasi MO/Ie/Ib KBAHTOBBIX BBIYMCIICHUN.
OnHoHarnpaBjieHHble KBAaHTOBbIE BhIUKCIeHUs. KiactepHbie cocTostHusl. KOHIIEeNUs TOMOJOrMYeCKUX KBAHTOBBIX BHIYMCICHU.
Knaccl cioskHocTr. OCHOBHBIE KBAHTOBBIE aNropuT™sbl. 3agada Hoitua u Joitua-Mosxu. TTouck B HeynopsioyeHHoi Gase
JAHHBIX W aroput™ ['poBepa. ArOpUTM KBaHTOBOTO npeodpa3oBanus Pypbe U HaxoxaeHue neprona ¢pyHkiuu. [Ipodiema
(paxkTopuzanmu GosbmKx yrcen U aaroputM [lopa. YcroiiunBeie K cO0sSM BHIUUCICHUS U [TOPOroBasi TeopeMa.
MonenupoBaHue KBaHTOBBIX CUCTEM.

Tema 3. OcHOBHbIE HATIPABJIEHHSI SKCIEPUMEHTANBHBIX Pa3padoToK

YCJ'IOBI/IFI, H606XOHI/IMI>IC JJI BBIIIOJIHEHU A KBAHTOBBIX BBIYUCJIEHUI. O630p OCHOBHBIX HaHpaBJ’[eHI/Iﬁ pa3pa60TOK. KsantoBrie
BBIYUCJICHUSA Ha ANEPHBIX CIIMHAX, KBAHTOBBIC BLIYUCIICHUS Ha HeﬁTpaJ’[beIX aToOMax, CBEPXIPOBOAHUKOBLIE KOMIILIOTEPHI,
CI)OTOHHI)IC HUHTETpaJIbHbIE CXEMbI U JIMHEWHBIE ONTHYECKNE KBAaHTOBBIE BEIYMCIICHMS. HepCHeKTI/IBHHe MaTepuaibl 1A
peam3aliii KBaHTOBBIX BBIYMCJICHUI.
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5. IlepevyeHb y4eOHO-METOJUUECKOT0 00eCcIeYeH s JJIsi CAMOCTOATEJbHON Pa60Thl 00yJalOIUXCs M0
I CIHIINHE (MOYJIIO)

CamocrosiTesbHas padoTa 00yYAIOIIMXCS BHITIOMHSETCS MO 331aHUI0 U IPH METOOMYECKOM PYKOBOJCTBE NperofiaBaTes, HO 6e3
€ro HeMoCPeACTBeHHOro yJyactust. CamocTtosTeNbHast padoTa MoApa3IeNseTcsl Ha CaMOCTOSITeNbHYI0 paboTy Ha ayAUTOPHBIX
3aHATHUSX U HA BHEAYIUTOPHYIO CAMOCTOSITENbHYI0 paboTy. CaMocTosTebHAs padoTa 00yUAIOIIMXCS BKIIOYALT KaK MOJHOCTHIO
CaMOCTOSITEJIBHOE OCBOEHHE OTIEIbHBIX TeM (pa3esioB) AUCHMIUIMHBL, TaK U TPOPadOTKY TeM (pa3/iesioB), OCBANBAEMbIX BO
BpeMsl ayIUTOPHOI padoThl. Bo BpeMst caMocTOsITeNIbHOM paboThl 00yJaloIIUecs] YATAIOT U KOHCIIEKTUPYIOT YUeOHYI0, HAyYHYIO
Y CIIPaBOYHYIO JIUTEPATYPY, BBIIONHSIIOT 3a1aHUs1, HANIPaBJICHHbIC Ha 3aKperIeHne 3HaHUI 1 OTPaOOTKY YMEHHIA M HABBIKOB,
TOTOBSTCS K TEKYIIEMY M TPOMEKYTOUYHOMY KOHTPOJIO IO JUCIUIUIVHE.

OpraHu3anys caMOCTOSATEbHONH padoThl 00YYAIOIIMXCS perJlaMeHTHPYeTCsl HOPMaTHBHBIMU JIOKyMEHTaMHU,
y4eOHO-METOINYECKOI IMTepaTypoil ¥ 3JeKTPOHHBIMI 00Pa30BaTE/IbHBIMY PECYPCaMHU, BKIIOUASL:

IMopsIoK OpraHMU3alvK U OCYIIECTBIIEHUsI 00pa30BaTEIbHON JeATEeIbHOCTH M0 00pa30BaTEIbHBIM IIPOrPAMMAaM BBICIIETO
o0pa3oBaHus - IporpaMmam OakajiaBpuara, mporpaMMam ClielMaIuTeTa, IporpaMMaM MariucTparypsl (YTBEpKIECH MPUKAa30M
MunncTepcTBa HayKu 1 BhIcIero oopaszosanus Poccuiickoit @enepar ot 6 anpesst 2021 roga Ne245)

IMucemo MunuctepcerBa odpaszoBanust Poccuiickoit @eneparu Nel14-55-996un/15 ot 27 nosi6pst 2002 r. "OO6 akTHBU3AIMU
CaMOCTOSITEJILHOW pabOThI CTY/ICHTOB BHICIIMX YYeOHbIX 3aBe/ieHuit"

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

IpaBuna BHyTpeHHEro pacrnopsika (eaepaabHOro rocy1apcTBEHHOr0 aBTOHOMHOTO 00Pa30BaTeNIbHOTO YUPEsKJEHHs BBICLIIETO
npogeccuoHabHOro oopazoanus "Kazanckuit (IpuBosnkckuil) (eaepanbHblil yHUBEpCUTET"

JlokanbHble HopMaTuBHBIE akThl Kazanckoro (IIpusomkckoro) deaepaabHOro yHUBEpCUTETa
Jlextmu David Deutsch - http://www.quiprocone.org/Protected/DD_lectures.htm

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

6. ®oH/] OIEHOYHBIX CPEICTB MO JUCIHILIAHE (MOIYJII0)

DoHJ OIIEHOYHBIX CPECTB M0 AUCIUIUIMHE (MOJIYJTO) BKIIIOYAET OIIEHOYHBbIE MaTepHasIbl, HAIIPAaBJIEHHBIE Ha MTPOBEPKY OCBOCHUS
KOMIIETEHLIMH, B TOM YFCJIe 3HAHWH, yMEHUI 1 HABBHIKOB. POH/I OLIEHOYHBIX CPEICTB BKJIIOYAET OLIEHOUHBIE CPEICTBA TEKYILETo
KOHTPOJISl ¥ OLIEHOYHBIE CPEACTBA TPOMEKYTOUYHOHN aTTECTAIHH.

B (hoHe OIIEHOYHBIX CPENICTB COAEPKUTCS CIeayoInas HHPOPMAITHs:

- COOTBETCTBHE KOMIIETEHIIUH [IAHUPYEMbIM pe3yJibTaTaM 00yueHus 110 AUCHUILIUHE (MOYJI0);

- KpUTepHHX OLICHUBAHUS C(DOPMUPOBAHHOCTU KOMITETEHITHI;

- MeXaHu3M (POPMHUPOBAHHMS OIIEHKH 10 JUCHUIUTAHE (MOIYJIO);

- OMHCAHUE MOPsIIKA IPUMEHEHUS W TIPOLIEAYPhI OIIEHUBAHUS JIIS KaXKIOTO OICHOUHOT'O CPEe/ICTRa;
- KpUTepHH OLIEHUBAHUS [JTs1 KaXKJOTO OIIEHOYHOTO CPEJICTBA;

- COACPKAHME OUECHOYHBIX CPEACTB, BKJIIOYadA TpC6OBaHI/Iﬂ, MMPEeAbABIACMBIC K HCﬁCTBHHM o6yqa}0mnxc;{, AEMOHCTPUPYEMBIM
pe3yjibTaTaM, 3alaHuA pasIMYHbIX TUIIOB.

®DoH[ OIIEHOYHBIX CPEICTB IO AUCHUIUTNHE HaxoauTcs B [Iprmoxkenun 1 K mporpaMMe JUCHUTLTHHBL (MOIYITIO).

7. IlepedeHnb JUTEPATYPbI, HEOOXO0AUMOM JJIsI 0CBOEHHS U CIMILINHBI (MO XYJIs)

OcBoeHNe QUCHUIUTAHBI (MOIYJIs1) MIPE/ToIaraeT u3yueHne OCHOBHOM 1 JIOMOJTHUTEIBHON yueOHO# TuTepaTypsl. JIuteparypa
MOXeT ObITh JOCTYIHA OOYYAIOIIMMCsI B OTHOM U3 JBYX BapUaHTOB (JMOO B 000UX U3 HUX):

- B 9JIEKTPOHHOM BUJIE - Yepe3 JIeKTPOHHbIE OMOIMOTEYHbIE CUCTEMBI HA OCHOBAHUHM 3aKTioueHHbIX KDY 1oroBopos ¢
TIPaBOOOIAJATEISIMU;

- B leyaTHOM BuJe - B Hayuno# 6ubmmnoreke um. H.U. Jlo6aueBckoro. OOyyalomiecs noayyaioT yueOHyIo JIMTepaTypy Ha
aOOHEeMeHTe M0 YUTATEIbCKUM OMJIETaM B COOTBETCTBHM C MPABUJIAMU T0JIb30BaHKsI HayuHoi OUOIMOTEKOM.

DJIeKTPOHHbIE N3AAHUSI JOCTYITHBI AUCTAHIIMOHHO 13 JII000H TOUKH MPY BBEAEHUN 00YYaIOIIMMCsI CBOETO JIOTHHA U ITapoJIsi OT
JIMYHOTO KabWHeTa B cucteMe "DyIeKTPOHHBIH yHUBepcuTeT . [1pn NCTionb30BaHNM TTEYaTHBIX N3aHUN OMOIMOTEYHbIN (hOHT
JOJDKEH OBITh YKOMIUIEKTOBAH UMY M3 pacuera He MeHee 0,5 sx3emruisipa (uis ooydaonmxcs no PI'OC 3++ - He menee 0,25
9K3EeMILIAPA) KakI0ro U3 U3JaHUIl OCHOBHOM JIUTEepaTyphl U He MeHee (0,25 sK3eMIuIsApa JONOIHUTEIBHON TUTEpaTypsl Ha
KaXJ0ro 00y4alolierocsi U3 4nciia Jiull, OHOBPEMEHHO OCBAaMBAIOIINX JAHHYIO AUCLIUILINHY.

IepeveHb OCHOBHOI M AOTIOIHUTENIBHON y4eOHON IUTEpaTyphl, HEOOXOAMMOM U1l OCBOSHUS AMCLMIUIMHBI (MOMYJIsT), HAXOAUTCS
B [Ipunoxennn 2 k paboueii mporpaMme JUCUMIUIAHBL. OH MOAIEKUT OOHOBJIEHHIO P U3MEHEHHUH YCIIOBHI 10roBopoB KOV ¢
NpaBoOOIAATENI MU IEKTPOHHBIX M3JaHUI ¥ IPY U3MEHEHNH KOMIUIeKToBaHus (ponnoB Hayunoit 6ubimorexu KOY.

SAEKTPOHHBH
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8. Ilepeuenn pecypcoB HH(OPMATHOHHO-TEJIEKOMMYHHKAIMOHHOM ceTH ""MIHTepHET'', HE00X0AMMBIX IJIsI
OCBOEHHUS JUCIHILINHBI (MO TyJIsT)

ApXuB NPENPUHTOB 110 KBaHTOBOM husKKe - https://arxiv.org/archive/quant-ph
HoBoctu B 06s1acTi pa3paboTOK KBaHTOBBIX KOMIIBIOTEPOB - https://quantumcomputingreport.com/news/
OTKpBITHIA OPTaJI IO KBAHTOBHIM KOMITbIoTepaM - http://www.quantiki.org/

9. MeToauuyecKHe YKa3aHUA A 00YUAIOMMXCA 10 0CBOEHUIO JUCHHUILIAHBI (MOXyJIsI)

Buj paéor MeToauueckne peKoMeHamun

JIEKLIAN - U3YYUTb MPE3EHTAIMIO (BBITOJHUTH TPOMEKYTOUHBIE BBIKJIAJKU U YIPAKHEHHUsI, C(POPMYJIMPOBaHHbIE B X0
JICKIIVH )

- U3YYHUTD JIUTEPaTypy (HAUTH COOTBETCTBYIOIIME pa3/ieibl B INTEPATYPHBIX HCTOYHUKAX, U3YIUTh IPUMEPHI
pelueHus 3aaa4);

- U3YYUTh UCTOYHUKY B MHTEpHETE (HaWTU MH(POPMALIHIO TT0 TeMe JIEKLIMI B MHTEPHET-Pecypcax).

IMMPAKTUYCCKHUEC | - UBYUYUTHb MAaTEPpUAJIbI J'ICKL[I/Iﬁ, COOTBETCTBYIOIIIUE PEIIAEMbIM 3a1av4aM;
3aHATUA - BBIIIOJIHUTDH ITPOMEKYTOYHBIC BBIKJIAAKWA U YIIPAKHECHU S, C(pOpMyHI/IpOBaHHbIC B X01€ J'ICKHI/IIjI;
- UBYYUTD JIUTEPATYPY (HaﬁTH COOTBETCTBYIOIIIUE PA3/1€Jibl B JINTEPATYPHBIX I/ICTOLIHI/IKEIX);
- IOATOTOBUTDH OTBETHI HA MMOCTABJICHHBIC BOITPOCHI, PELINUTD IMPEAJIOKEHHBIC 3a/1a11 U IPOAHAJIM3UPOBATH
NOJIyYE€HHbIC PE3YJIbTATHI.

CaMoCTOsI- - N3Y4MTb JIEKIIUM B MHTEPHET-pecypcax;
TeJIbHas padoTa | - BHIIOJHUTH PAbOTy C Pa3IMYHBIMU HCTOYHUKAMU MH(DOPMALUK: U3yYUTh OCHOBHYIO U JOTIOJHUTEIBHYIO
JIMTEPATypy, OCYIIECTBUTh MOMCK MH(OPMALINN B CIOBAPSIX, CIIPABOYHUKAX U B VIHTEpHET-UCTOYHHUKAX.

- pelMTh 3a0a4H, TpeOyIOIIe IPOBEICHIS] YUCICHHBIX PACYETOB WM MOMCKa HE0OX0qUMOi MH(pOpMAaLiH B
Pa3JIMYHBIX NCTOYHHKAX;
- JOTIOJIHUTh MaTepUaJIbl JIEKLIUH, UCTIOJb3Ysl Pa3IMYHble NCTOYHUKY MH(pOpMAaLIUH.

3a4er - N3YYUTb TIPE3EHTALMIO (BBIIOJHUTH IIPOMEKYTOUYHBIE BHIKJIA/IKM U YIIpaXkHEeHUs1, ChOPMYJIMPOBAHHBIE B XOJIE
JIEKIIHI )

- U3YYHTD JIUTEPATypy (HANTH COOTBETCTBYIOIIME Pa3/Iesibl B JIMTEPATYPHBIX HCTOUHUKAX, U3YyUUTh TIPIMEPHI
peleHus 3aaav);

- IOAATOTOBUTB OTBET Ha MIOCTABJIEHHBIN BOIIPOC, PELIUTD MPEJIOKEHHbIE 3aJaul ¥ IPOAHATN3UPOBATh
TIOJTyYeHHbIE PE3YJIbTaTHI.

10. Tlepeuenp nH(OPMAMOHHBIX TEXHOJIOTHIl, HCIOJb3YEeMbIX IPU OCYI[eCTBJIEHHH 00Pa30BaTEJILHOrO Mpoecca
o JUCHHILIHHE (MO/IYJII0), BKJIIOYAs NepevYeHb MPOrpaMMHOro odecnedeHnst U HH( OPMAIHOHHBIX CIIPABOYHBIX
cucreM (IpU HEOOXOUMOCTH)

INepeueHs HHPOPMALIMOHHBIX TEXHOJIOTHH, UCIIOJb3yEMBIX IIPH OCYLIECTBICHHN 00pa30BaTEILHOTO IIPOLiecca M0 JUCHUILIIHE
(Mozymo), BKJIIOYasi IEpevYeHb IPOrpaMMHOTr0 odecredeHus 1 MH(OOPMALMOHHBIX CIPABOYHBIX CHCTEM, IPEICTABJICH B
[punoxennu 3 x pabovelt mporpaMme TUCITUTLIAHBL (MOIYJIS).

11. Onncanne MaTepuaJIbHO-TEXHUYECKOM 6a3bl, HEOOX0JUMOI1 /IJIsl 0CYI[eCTBJIEHUSI 00Pa30BaTEILHOTO
nponecca no JUCHUAILINHE (MOIYJII0)

MarepraibHO-TEXHHUECKOE 00ecrieueH e 00pa3oBaTeIbHOTO TIPOIIECCa TT0 TUCIUILTAHE (MOYJTO) BKITIOUAET B ce0s1 CIIeqyIoNIne
KOMITOHEHTHI:

TTomertieHus [UIst CAMOCTOSITEILHON pabOThl 00YYaIOIIUXCsl, YKOMIUICKTOBAHHBIE CIICIIMATN3UPOBAHHON MeOeIbIo (CTOJIB U
CTYJIbs) U OCHAIIIEHHbIE KOMITHIOTEPHOW TEXHUKOM C BO3ZMOKHOCTBIO MOJKTIOUeHHsI K ceTr "VIHTepHeT" 1 obecriedyeHueM JOCTyIa
B 9JICKTPOHHYI0 HH(OPMAITMOHHO-00pa3oBaTesbHylo cpeny KOV,

V4e6Hble ayAMTOPHH TSI KOHTAKTHOM paboTHI ¢ MpernoaaBaTesieM, YKOMIUIEKTOBAHHbIE CTIeHUATM3MPOBaHHON MeOeIbio (CTOJIbI
U CTYJIbS).

KommnbloTep 1 puHTEp 1)1 pacnevyaTky pa3gaTOYHbIX MaTepUaioB.
MynbTUMeaniiHas ayAUTOPHS.

12. CpeacrBa ajjantanuu Npeno aBaHus JUCHUILIMHLI K TOTPEOHOCTAM 00yYalOnUXCsl HHBAJIU0B H JIUI C
OrpaHUYeHHbIMH BO3MOKHOCTSIMH 3/10POBbSI

HpI/I H€O6XO,HI/IMOCTI/I B O6paSOBaTCHLHOM nponecce MpuMEHAITCA CIICAYIOIUE METOAbl 1 TEXHOJIOTMU, 06JI€I“IEIIOHII/IC
BOCIIpUusTUC HH(bOpMaHI/IH O6y'~IaIOIHI/IMI/ICH HWHBAJIMAAMU U JIMIAMU C OI'PAaHUYCHHBIMUA BO3MOKHOCTAMUA 3JOPOBbA:
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- CO3/J]aHMe TEKCTOBOW BEPCUHM JII0OOTO HETEKCTOBOIO KOHTEHTA JIJIsl €0 BO3MOXKHOTO IPe00pa3oBaHusl B albTePHATHBHBIE
(bopmbl, y1oOHBIE TSI Pa3IMUYHBIX MTOJIb30BATENIEH;

- CO3/IaHMe KOHTEHTA, KOTOPBIA MOXHO NPEJCTABUTh B PA3IMYHBIX BUJAX O€3 MOTEpU JaHHBIX WM CTPYKTYPBI, IPELyCMOTPETD
BO3MOXXHOCTb MAcCIITaOMPOBAHHS TEKCTa M U300pakeHHH Oe3 MoTepu KayecTBa, PeLycMOTPeTh JOCTYTHOCTb yIPaBIeHUS
KOHTEHTOM C KJIaBUaTypBI;

- CO3J]aHKe BO3MOKHOCTEH JUIsi 00Yy4aloMXCsl BOCIPUHUMATD OJHY M TY ke MH(OPMaIHIO U3 pa3HbIX KCTOYHHUKOB - HAIPUMeEp,
TaK, YTOOBI JIMLIA C HAPYIIEHUSIMH CJTyXa MOJTy4Yaad MH(OPMAIMIO BU3YaJIbHO, C HAPYIICHUSIMH 3PEHUS - ayJUaJIbHO;

- IPMMEHEHHe MTPOrPaMMHBIX CPEZICTB, 00ECIIeYNBAIOIINX BO3MOXKHOCTb OCBOSHHS HABBIKOB U YMEHHH, (DOPMUPYEMBIX
JWCLMTUIMHOM, 3a CYET aNlbTePHATHBHBIX CIIOCOOOB, B TOM YHCJIE BUPTYaJIbHBIX JAOOPATOPHI U CUMYJISLIMOHHBIX TEXHOJIOTH;
- IPUMEHEHHE JIUCTaHIIMOHHBIX 00pa30BaTeIbHbIX TEXHOJIOTHH [UIs Tiepeaadr MH(GOpPMaluy, OpraHu3aliy PasindHbIX (hopm
MHTEPAKTUBHOW KOHTAKTHOW paboThl 00yvalolerocs ¢ nNpernojaBaTeieM, B TOM Yicie BEOMHAPOB, KOTOPbIE MOTYT OBITh
UCIIOJIb30BaHbI /15 IPOBEACHUS BUPTYAJIbHBIX JIEKLUI C BOBMOKHOCTBIO B3aMMOJEHCTBUS BCEX YYaCTHUKOB AUCTAHIIMOHHOTO
00yueHus1, TPOBEICHNsI CEMUHAPOB, BBHICTYIUICHUS C JIOKJIaJaMH U 3aIIUThI BHITOJIHEHHBIX paboT, MPOBEIEHUsI TPEHUHIOB,
OpraHu3alUK KOJUIEKTUBHOM paboThI;

- IPUMCHEHNC JUCTAHIIMOHHBIX O6paSOBaTCHLHHX TEXHOJIOTUI JUIsL OpraHnu3ain (bOpM TEKYHIEro u NIpoMeXyTO4YHOIO
KOHTPOJIA;

- YBEJIMYCHUE TPOAOJLKUTEIILHOCTU CIaYn 06y‘{aIOIJ_[I/IMC$I WHBAJIMAOM WJIA JIMIIOM C OI'paHUYCHHBIMU BO3MOKHOCTAMU 3J0POBbA
q)OpM HpOMe)KyTOLIHOfI aTTeCTalluU 110 OTHOILICHUIO K yCTaHOBJ’ICHHOf/’I MPOAOJIKUTEIIbLHOCTU UX CHAYU:

- IPOJOJIKUTEIIBHOCTU CAa1n 3a4éTa Wi 9K3daM€Ha, IIPOBOAMMOIO B MMMCbMEHHON (l)OpMC, - He Oostee yuem Ha 90 MMHYT;

- TIPOJOJIKUTEIIHOCTH MOATOTOBKY 00YYAIOIIErocst K OTBETY Ha 3a4€Te MM 9K3aMeHe, IIPOBOAMMOM B YCTHO# (opMme, - He
6osee yem Ha 20 MUHYT;

- IPOJIOJIKUTENFHOCTH BBICTYILICHHUS 00YYalolIerocst py 3aliuTe KypcoBor paboThl - He foJiee yeM Ha 15 MUHYT.

Iporpamma cocrasiieHa B cootBeTcTBuM ¢ TpeboBaHussMu PI'OC BO u yue6HbsIM 1utanoM nio Harpasienuio 03.04.02 "dusuka”
Y MarucTepckoi nporpamme "®dusnka nepcreKTUBHBIX MaTepUaios”.
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Tpunoosicernue 2
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
F1.B.06 Kearmoguvie biuucnenus

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 o0yueHus1 o odpa3oBaresbHOM nporpamme: 2023

OcHoBHas JuTepartypa:

1) pwmnko, B. K. dusuyeckre 0CHOBB KBaHTOBBIX BbYMCIIeHUH. JnHamMuka KyouTa : MoHorpadus / B. K. [lpwmnko, U. U
Kogasenko. - Cankr-Iletrep6ypr : Jlans, 2022. - 216 c. - ISBN 978-5-8114-3383-4. - Tekcr : aneKTpoHHbIH // JlaHb :
3JIeKTPOHHO-OMOIMoTeyHas cucrema. - URL: https://e.lanbook.com/book/205985 (nata o6pamenus: 14.05.2023). - 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 obparuenust: 14.05.2023). - 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-OnbIMoTeyHas cucrema. - URL: https://e.lanbook.com/book/48273 (nara obpamenus: 14.05.2023). - Pexxum
JOCTYyIa: 1JIs1 aBTOPHU3. TTOJIb30BaTENIEH.

4) AnnecuuH, C. C. OcHOBbI cIMHTPOHUKHY : yueOHoe nocodue / C. C. AruiecHuH. - 2-e uzf. ucnp. - Cankt-IlerepOypr : Jlanb,
2022. - 288 c. - ISBN 978-5-8114-1060-6. - Tekcr : anekTpoHHblIi // JlaHb : 371eKTpOHHO-0MOMMOTeuHast cucrema. - URL:
https://e.lanbook.com/book/210443 (nata obpamenus: 14.05.2023). - Pexxum octyna: uist aBTOpU3. TOJIb30BATEIICH.

lonosHATE ILHAS JUTEpPATYpa:

1) Camapres, B. B. KoppenupoBanHbie (OTOHBI 1 X pUMeHeHuHe : yueOHoe rmocodue / B. B. Camapiies. - Mocksa :
OU3MATIINT, 2014. - 168 c. - ISBN 978-5-9221-1511-7. - Tekcr : 31eKTpoHHBIH // JIaHb : 31eKTPOHHO-OUOIMOTEYHAS
cucrema. - URL: https://e.lanbook.com/book/59661 (nata o6paruenus:: 14.05.2023). - Pesxkxum noctyna: 1Jisi aBTOPU3.
MTOJIb30BaTeIeH.

2) ITanoB, M. ®. dusnueckne ocHOBHI (pOTOHUKH : yueOHOe ocodue / M. ®. [Tanos, A. B. ConoMoHOB. - 2-e u3[., ucrp. -
Cankr-IletepOypr : Jlanb, 2022. - 564 c. - ISBN 978-5-8114-2319-4. - TekcT : anekTpoHHbIi // JIaHb :
3JIeKTPOHHO-OMOMoTeuHas cucrtema. - URL: https://e.lanbook.com/book/212564 (nata obpaimmenus:: 14.05.2023). - Pexum
JOCTYyIa: 1JIs1 aBTOPU3. TOJIb30BaTENeH.

3) T'oponetikuii, M. JI. Onitdyeckue MUKPOPE30HATOPHI C TUTAHTCKOM T00pOTHOCTHIO : MOHOrpacdust / M. JI. Toponeukuii. -
Mocksa : PUSMATIIUT, 2011. - 416 c. - ISBN 978-5-9221-1283-3. - Tekcr : aneKTpoHHbIH // JIaHb :
3NIeKTPOHHO-OubMoTeunas cucrema. - URL: https://e.lanbook.com/book/2733 (nata obpamienusi: 14.05.2023). - Pexum
JOCTyIa: 1JIs1 aBTOPU3. TTOJIb30BaTENIEH.

4) Xpennuko, A. }0. Beenenue B kBaHTOBYI0 Teopuio nHGopmarmy : yueOHuk / A. 0. XpeHHukoB. - Mocksa :
OU3MATIINUT, 2008. - 284 c. - ISBN 978-5-9221-0951-2. - Tekcr : 31eKTpoHHBIH // JIaHb : 31K TPOHHO-OMOIMOTEUHAST
cucrema. - URL: https://e.lanbook.com/book/2176 (nata obpamienusi: 14.05.2023). - Pexxum nocryna: ajist aBTopus.
HOJIb30BaTENeH.
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IIepevyens nH( OPMAMUOHHBIX TEXHOJIOTHIl, HCI0JIb3YE€MBIX /IJISI 0CBO€EHHUS JUCHUILUIHHBI (MOIYJIs), BKIIOYAsI
nepevyeHb NPOrpaMMHOrO 0OecneyeHns1 U HH(OPMAIMOHHBIX CHPABOYHBIX CHCTEM

Hanpagsnenue nogrorosku: 03.04.02 - Pusrika

ITpoduns noxroroBky: PusMKa NepcleKTUBHBIX MATEPUATIOB
KBanmdukanys BbIITyCKHAKA: MarucTp

dopma obydeHust: 0UHOe
SI3bIK OOyUEeHMS: PYCCKMiA
Ton Hauana oOyuenusi Mo oOpa3oBartesibHOM 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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