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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

3AE
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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
KOMIIeTeHI[IU npuoodperaemMoii KoMIeTeHIUH
IIK-1 CriocoOeH POBOAUTH (PU3UKO-MATEMATHUECKOE MOJICTMPOBAHUE UCCIIElyeMBbIX MPOLIECCOB

HAHOTEXHOJIOTMU U OOBEKTOB HAHO-U MI/IKpOCI/ICTCMHOﬁ TEXHUKHU C UCIIOJIb30BAHUEM
COBPEMEHHBIX KOMITBIOTEPHBIX TEXHOJIOTUI

OO0yyarnInuiics, OCBOUBIINI TUCIMIUIAHY (MOJIYJIb):

JloJKeH 3HATh:

- OCHOBHBIC TTOHATHS KBAHTOBOH TEOPHU HMH(pOPMAIHH;

- TpeOOBaHMsI K HaHOMAaTepraslaM C TOUKU 3PEHUsT KBAHTOBON MH(DOPMATUKH

- MIPUHIIHUIIBI UCTIOJIb30BAHNSI HAHOMATEPUAJIOB B CUCTEMaX KBAaHTOBOW 00paboTKu MH(bOpMAIIUU
JloKkeH yMeTh:

- OPUEHTHPOBATHCS B COBPEMEHHBIX JIOCTHKEHUSAX KBAHTOBOW MH(POPMATUKH

- OPUEHTUPOBATHCS B COBPEMEHHBIX JIOCTIKCHUSIX HAHOTEXHOJIOTUH

JlomkeH BIageTs:

HaBBIKaMU PENICHUA HpOCTeﬁH.IPIX 3a/1a4 1 BBIMTOJIHEHUA OEHOYHBIX PACYE€TOB, CBA3AHHBIX C 9KCIIEPUMEHTAJIbHBIMHA
peamm3aaAMU KBaHTOBBIX BBIYMCIICHUI

IIOJI)KCH AEMOHCTPUPOBATDH CIOCOOHOCTh ¥ TOTOBHOCTD:

- CHCTEMHOTO HayYHOTO aHaJI3a MpodeccnoHaIbHBIX TIPOOJIeM pa3IMuHOrO YPOBHSI CJIOKHOCTH;
- paboThI C COBPEMEHHOM HAyYHOI anmnaparypou

2. MecTo nucuumJauabl (Moayas) B ctpykrype OIIOII BO

HauHast qucruruivHa (MOayJb) BKoveHa B paszgen "B1.B.JIB.04.02 Jucturumas (MOmysm)" OCHOBHOM NMPOopecCHOHATEHON
obpazoBarenbHol nporpammsl 28.03.01 "HaHoTexHOMOrMYM U MUK pOcUcTeMHast TexHuKa (CHHTE3 ¥ IMarHOCTUKA
HAHOMATEPUAJIOB, KOMIIOHEHThl MUKPO- U HAHOJIEKTPOHHOW TEXHUKU)" U OTHOCHUTCS K AUCLUILIMHAM 110 BhiOopy yactu OITOIT
BO, dopmupyemoit yuacTHUKaMu 00pa30BaTeIbHbIX OTHOILIEHH.

OcBauBaetcs Ha 4 Kypce B 7 cemecTpe.

3. O0beM quCHUNIMHBI (MO/IYJIsI) B 3aUeTHBIX €IHHUIAX ¢ YKa3aHHeM KOJNYeCTBA YacOB, BbIIeJEHHbIX HA
KOHTAKTHYIO Pa0oTy 00y4alIuxcs ¢ npemnogasareieM (10 BHAaM Y4eOHbIX 3aHATHII) H HA CAMOCTOSITENbHYIO
paéoTy obyuarommxcs

OO011ast TPyI0OEMKOCTh AUCIMIUIMHBI COCTaBIsAeT 4 3a4eTHhIX(bie) enuHuIl(bl) Ha 144 vaca(oB).

KonraktHast pabota - 69 yaca(oB), B TOM umcIie JeKiun - 34 yaca(oB), mpakTUIecKue 3aHsTus - 34 yaca(oB), 1JabOpaTOpHbIe
padotsl - 0 yaca(oB), KOHTPOJIb CAMOCTOSITENIbHOM paboTh - 1 yaca(oB).

CamocTostenbHast padoTa - 39 yaca(oB).
Kontpons (3auér / 3x3amen) - 36 gaca(oB).
dopma MPOMeKYTOUHOTO KOHTPOJISI JUCHIUIUIMHBL: 9K3aMeH B 7 ceMecTpe.

Crpannna 3 u3 9.
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4. Conep:xanne qUCHHILIHHBI (MOYJisI), CTPYKTYPUPOBaHHOE N0 TeMaM (pa3/iejiaM) ¢ yKa3aHHEM OTBE€/IeHHOT'0 Ha
HUX KOJIHYECTBA aKaJeMHYeCKHX YaCcOB ¥ BH/IOB y4eOHBIX 3aHATHI

4.1 CTpyKTypa 1 TeMaTH4eCKHIl IVIaH KOHTAKTHOW U CAMOCTOATEJbHON PA6OThHI 0 AV CHHUILINHE (MO/IYJIIO)

Buapl 1 yachl KOHTAKTHOW PadoThI, Camo-
HX TPYAOEMKOCThb (B yacax) cTod-
N Pazgeant qucuumimnnb / Ce- lexmun,Texmmn|lIpakTu-[IIpaktu-/Iadopa-/Iadopa-| Teab-
Mo ayJs MECTP| Bcero | B 3JI. | YeCKHe | YeckHe | TOpHbIE |TOpHbIe | Hasd
¢dopme BansaTusd,| B 3J. |[pabdoThl,| B3I pa-
Bcero | cdopwme | Bcero | ¢popme | 60Ta
1 Tema 1. OCHOBHBIE TOHATHUSI KBAHTOBOW TEOPHHU 7 4 0 5 0 0 0 6
nH(pOpMaLIU
2 Tewma 2. KBanTtoBble Bhrunciaenus. Yacts 1. 7 6 0 5 0 0 0 7
3. Tema 3. KBaHTOBBIE BRIUMCIIeHUs. YacTh 2. 7 6 0 6 0 0 0 7
4. |Tema 4. KBanTOoBast CBSI3b. 7 6 0 6 0 0 0 6
Tema 5. OCHOBHBIE HAIIPABJICHUS
5. |PKcnepuMeHTAIbHBIX pa3paboTok. Yacts 1. 7 6 0 6 0 0 0 7
Tema 6. OCHOBHBIE HalpaBJICHUS
6. [3KcrepuMeHTaTBHBIX pa3paboTok. YacTs 2. 7 6 0 6 0 0 0 6
lToro 34 0 34 0 0 0 39

4.2 Coaep:xaHue JUCHUILIMHBI (MOIYJIs1)
Tema 1. OcHOBHbIE IOHATHS KBAaHTOBOI TeopuH HH( opManun

Ky6utsl. ['eomerprueckoe npecTaBieHie coCTOsIHUS KyOuTa. YncThle M cMelaHHble cocTosiHUs KyouTa. [lepenyraHHsie
cocTostHMA ABYX KyouToB. Pasnoxenue [lImunra. Kpurepunii cenepabensnoctr. Mepsl HH(OpMaLiy 1 epernyTaHHOCTH.
BuTponus u uHpopMais. DBOJIONKUS OTKPBHITON KBAaHTOBOU crcTeMbl. JuHamuueckoe otodpaxenue. [Ipencrasienue Kpayca.
KganroBsie kananel. KBantoBsle m3mepenust. [Ipoekimonnasie 1 POVM-u3mepenus.

Tema 2. KBanToBrbIe Boruncjenud. Yacrte 1.

OI{HOKy6I/ITOBbIC u ,I[ByXI(y6I/ITOBbIe BCHTUJIA. Hpe,[[CTaBIIeHI/IC MMPONU3BOJIbHOTO MHOFOKy6I/ITOBOFO BEHTWJIA 4Y€PE3 OOAHO- U
,I[ByXKy6I/ITOBI>IC. yHI/IBepCEUIbeIC Ha60pr KBaHTOBBIX BeHTUIeH. CeTeBast MOJI€JIb KBAHTOBBIX BBIYKMCJICHUIA.
OI{HOHaHpaBJ’[eHHHC KBAHTOBBIC BBIYUCJICHUAA. KJIaCTCpHI)Ie COCTOAHUA. KOHL{CHL{I/IH TOMNOJIOTMYECKMX KBAHTOBBIX BHIUMCIEHHH.

Tema 3. KBanToBbIe BbruncjieHud. Yacrtp 2.

Kiaccrr crioskHOCTH. OCHOBHBIE KBAHTOBHIE anropuTMBL. 3anaya Jloitda u Jloitua-Moskmu. [Tonck B HeymopsAa0ueHHOM 6ase
JaHHBIX ¥ aNroputM ['poBepa. AJrOpUTM KBaHTOBOTO ipeoOpasoBanusi Pypbe 1 HaxoxkaeHue nepuosa pyHkuun. [Ipodiaema
akTopuzarmu 6opIHX yrced U aroputM Llopa. YcroitunBbie kK cO0sIM BBIYMCICHHS U IOPOTroBasi TeopeMa.
MopenpoBaHre KBaHTOBBIX CUCTEM.

Tema 4. KBanToBasi cBA3b.

OCHOBHBIE TTPOTOKOJIBI KBAHTOBOH CBSI3M: KBAHTOBAs TEJIETIOPTAIIMS, CBEPXIUIOTHOE KOAMPOBAaHKE, KBAHTOBOE PacIIpe/ie/ieHne
KJIOYer, OOMEH IepenyThiBacHieM. TeopeTyecKre U MpaKTUYeCKHe MpodieMbl KBAHTOBOW Kpuntorpadun. KsaHtoBbie
NoBTOpUTENHN. BecripoBoHass KBaHTOBas CBSA3b yepe3 aTMoc(epHble M KOCMUUecKre KaHaibl. KBaHTOBast CBSI3b B
MHKPOBOJIHOBOM JMara3oHe.

Tema 5. OcHOBHbIE HATIPABJIEHHSI SKCIEPUMEHTANBHBIX pa3padoTok. Yacrs 1.

yCHOBI/IH, H€O6XOILI/IMI>IG JJIA BBIIIOJIHEHU A KBAHTOBBIX BBIYKCJIEHHH. O630p OCHOBHBIX HaHpaBHCHI/Iﬁ pa3pa60TOK. KsantoBrie
BbIYUCJICHUSA HA ANEPHbIX CIIMHAX, KBAHTOBbIC BLIYUCIICHUS HA HCﬁTpaHbeIX aTOMax, CBEPXIPOBOAHUKOBbLIE KOMIIBIOTEPHI,
q)OTOHHLIe HUHTETrpaJIbHbIE CXEMbI U JIMHENHBIE ONTUYECKUE KBAHTOBbIE BHIUMCIIEHMS. HCpCHCKTI/IBHHC MaTepuaibl 1JIA
peam3aliii KBAHTOBBIX BBIYKCJIEHUH.

Tema 6. OcHOBHbIE HATIPABJIEHHSI SKCIEPUMEHTANBLHBIX pa3padoTok. Yacrs 2.

M CcTOYHMKY HEKJIACCHUECKHMX COCTOSTHUI CBETA Ha OCHOBE OJUHOYHBIX KBAHTOBBIX CUCTEM U HEJIMHENHBIX ONTUUECKHUX
SIBJICHHI. HepCHCKTI/IBHHC CXEMbI MYJIbTUIUIEKCUPOBAHUS. FGHGpaHI/IH HEKJIACCUYECKUX COCTOSIHUM CBETa C Op6I/ITaJH)HI)IM
YIJ10BBIM MOMEHTOM. OCHOBHBIE CXeMbI KBAHTOBOM ITAMSTH. HepCHeKTI/IBHLIC MaTepuaJibl Ui pealn3alnin KBaHTOBOM MMaMSTH.

SAEKTPOHHBH
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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

Jlexiu Michael Nielsen - https://www.youtube.com/playlist?list=PL 1826 E6OFD05B44E4

Cratey B Bukuneauy mo KBaHTOBBIM KOoMITbIoTepaM - http://en.wikipedia.org/wiki/Quantum_computer

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

Preskill J. Quantum computation and information (Caltech, 1998) - http://www.theory.caltech.edu/people/preskill/ph229
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.

9K3aMeH - 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;

- MPUMEHEHHe MPOrPAMMHBIX CPEJICTB, 0OECIIEUMBAIOIINX BO3MOKHOCTh OCBOCHHS HABBIKOB U YMEHHH, (DOPMHUPYEMBIX
JMCLIUIUIMHOM, 32 CYET AJIbTEPHATUBHBIX CIIOCOOOB, B TOM YHUCJIE BUPTYAJIbHBIX TA0OPATOPHIA U CUMYJISILIMOHHBIX TEXHOJIOTHH;

- IPUMEHEHHNEC TUCTAHIIMOHHBIX 06pa30BaTeJ’[LHbIX TEXHOJIOTUI U1 Tiepeiavun I/IHq)OpMaL[I/II/I, OpraHmsal pa3janvHbIX CbOpM
HHTepaKTHBHOﬁ KOHTaKTHOU pa6OTbI 06yqa10meroc;{ C IpenojgaBarejeM, B TOM YUCJIe BC6I/IHapOB, KOTOPbIE MOTYT OBITh
HMCIIOJIb30BAaHbI 11 MTPOBEACHN A BUPTYAJIbHBIX J'ICKL[I/Iﬁ C BOBMOJKXHOCTBIO B3aPIMO)16ﬁCTBPIF[ BCEX YUYACTHHUKOB JUCTAHIITMOHHOI'O
06y‘{eHI/IH, MNMpOBEACHNA CEMUHAPOB, BBICTYIUICHUA C JOKJIalaMU U 3allIUTHI BBITIOJTHEHHBIX pa60T, MMpoBEACHUSA TPEHUHIOB,
OpraHmsanyun KOJUIEKTUBHOM pa60TbI;

- 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 cootBeTcTBrM ¢ TpedoBaHussMu PI'OC BO u yueOHbIM 1u1aHoM 110 Harpasienuio 28.03.01

"HaHOTEeXHOJIOrM M MUKPOCUCTEMHAsI TeXHUKA" U Mpoduitio noaroroBku "CUHTE3 U AUArHOCTUKA HAHOMATEepUAJIOB,
KOMITOHEHTbl MUKPO- U HAHOJIEKTPOHHOU TEXHUKU".
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IlepeyeHs JurepaTypbl, He0OX0UMOI ISl 0CBOEHHUS JUCIUILUITHHBI (MO /TyJjIs1)

Hanpagsnenue noaroroku: 28.03.01 - HaHOTEXHOJIOIMY M MUKPOCUCTEMHAS TEXHHUKA
IIpocpuis noaroroBku: CHHTE3 ¥ AUATHOCTUKA HAHOMATEPUAIOB, KOMITOHEHTHl MUKPO- M HAHOJIEKTPOHHON TeXHUKHU

Kpanu¢ukanus BeITyCKHUKA:_OaKanaBpp

dopma 0OydeHust: 0UHOe

SI3bIK OOyUEeHMS: PYCCKMiA

Ton Havana o0yueHus Mo oOpa3oBaTesibHON 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: 12.01.2023). - 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 obparenus: 12.01.2023). - Pexxum gocryna: ajst aBTOpU3. MOJIb30BaTENEH.

3) ArutecHuH, C. C. OCHOBBI CIMHTPOHUKH : yueOHoe nocodue / C. C. AriecHuH. - 2-¢ n3a. ucnp. - Cankt-IlerepOypr : Jlanb,
2022. - 288 c. - ISBN 978-5-8114-1060-6. - Tekcr : anekTpoHHsIi // JIaHb : 31eKTpOHHO-0MOMOTeuHast cuctema. - URL:
https://e.lanbook.com/book/210443 (nata obpamenus: 12.01.2023). - Pexxum jrocTyna: Uist aBTOpU3. MOJIb30BATEIICH.

lonosHATE ILHAS JUTEpPATYpa:

1) Camapres, B. B. KoppenupoBanHbie (OTOHBI 1 X TpUMeHeHuHe : 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 obparuenust: 12.01.2023). - Pesxkxum noctyna: 1jist aBTOpU3.
TOJIb30BaTeIeH.

2) ITanoB, M. ®. dusnueckne ocHOBHI (POTOHUKH : yueOHOe ocodue / M. ®. [Tanos, A. B. CoioMoHOB. - 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 obpammenus:: 12.01.2023). - Pexum
JOCTYyIa: JIsl aBTOPU3. TOJIb30BaTENeH.

3) T'oponetikuit, M. JI. Onityeckue MUKPOPE30HATOPHI C TMTAHTCKOM I00pOTHOCTHIO : MOHOrpacdust / M. JI. Toponeukuii. -
Mocksa : PUSMATIIUT, 2011. - 416 c. - ISBN 978-5-9221-1283-3. - Tekcr : anekTpoHHbIH // JlaHb :
3JIeKTPOHHO-OubMoTeunas cucrtema. - URL: https://e.lanbook.com/book/2733 (nata obpamienusi: 12.01.2023). - Pexum
JOCTyIa: 1JIs1 aBTOPU3. TTOJIb30BaTENIEH.

4) Xpennuko, A. 10. Beenenue B kBaHTOBYI0 Teopuio nHGopmarmy : yueOHuk / A. 0. XpeHHukoB. - Mocksa :
OU3MATIINT, 2008. - 284 c. - ISBN 978-5-9221-0951-2. - Tekcr : 31eKTpoHHBIH // JIaHb : 31K TPOHHO-OMOIUOTEUHAST
cucrema. - URL: https://e.lanbook.com/book/2176 (nata obpamienusi: 12.01.2023). - Pexxum nocryna: ajist aBTopus.
HOJIb30BaTENeH.

5) Kono6os, M. 1. KeanTtoBoe nzobpaxenue : monorpacdus / M. 1. Koso6os ; nox pepakiumeir M. Y. KonoGoea ; nepeBoj ¢
arrmuiickoro T. 10. Tomy6esoit, A. C. Yupkuna. - Mocksa : PUBMATIIUT, 2009. - 524 c. - Tekcr : anexTpoHHSIH // JlaHb :
3JIeKTPOHHO-OMbIMoTeyHas cucrema. - URL: https://e.Janbook.com/book/48273 (nara obpawmenus: 12.01.2023). - Pexxum
JOCTyIa: 1Jis1 aBTOPU3. TTOJIb30BaTENIEH.
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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 noaroroku: 28.03.01 - HaHOTeXHOJIOIMY M MMKPOCUCTEMHAS TEXHUKA

HpO(l)I/IIH; IOATrOTOBKM: CuHTEe3 ¥ IMarHOCTMKA HAHOMATEPUAJIOB, KOMIIOHEHThI MUKPO- ¥ HAHOZJICKTPOHHOW TEXHUKU

Kpanuukanus BeITyCKHUKA:_OaKanapp

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
WzpatenscrBa "JlaHp" , JOCTYI K KOTOpOH mpefoctasieH obydaomumMcst. OBC Mznarenscrea "Jlanp" BKIOUaeT B cedst
3JIEKTPOHHBIE BEPCHU KHUT M31aTesbeTBa "JlaHp" ¥ ApYruX BeIyINX N3AaTebCTB YUeOHOM JIMTEpaTyphl, a TaKXKe 3JIEKTPOHHbIE
BEpCUU NEPUOJUYECKUX U3AHUI N0 €CTECTBEHHBIM, TEXHUUECKUM U r'yMaHUTapHbBIM HaykaMm. DbC U3parenscrea "Jlanp"
obecrieunBaeT JOCTYI K HayYHOH, y4eOHOM JIMTepaType U HayYHbIM ePUOINIECKIM M3/IaHUSIM 10 MaKCHMAIbHOMY KOJIMYECTBY
MTpoMIIbHBIX HAITPABJIEHUH C COOMOJEHNEM BCEX aBTOPCKHMX U CMEKHBIX ITPaB.
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