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CopepxaHue

1. MNepeyeHb NnaHMpyeMbix pesynbTaToB 00y4eHWs No AMCUMUMIMHE (MOAY0), COOTHECEHHBIX C MNaHUPyEMbIMIA
pesynbtatamm ocsoeHms OlNMOI BO

2. MecTto gucumnnuxbl (mogyns) B cTpykType OIMOI BO

3. Obbem oncumnnnHbl (MOJJ,yJ'ISI) B 3a4€THbIX eOnHMUAax C yka3daHneM Konmyectsa 4acoB, BblAeNNIeHHbIX HA KOHTakKTHYHO
paboTy obyyatowmxcs ¢ npenogasatenem (Mo BuoamM y4ebHbIX 3aHATUI) 1 HA CaMOCTOSITeNbHYO paboTy 0byHaroWwmnxcs

4. CopepxaHue OMcuMnInHbl (MOayns), CTPYKTYpUpPOBaHHOE Mo TeMaMm (pa3fenam) ¢ ykasaHueM OTBeAEHHOro Ha HIX
KONMYeCTBa aKa4eMN4ecknx YacoB 1 BULOB yHeOHbIX 3aHSATUM

4.1. CTpyKTypa 1 TEMATNYECKMIA NMNaH KOHTAKTHOW 1 CAMOCTOSITENBHOM paboThl MO AUCLMNANHE (MOAYIIO)
4.2. ConepxaHue oMcuMnanHbl (Moayns)

5. NepeyeHb y4ebHO-MeToAMYECKOro 0BecrneyeHmnst AN CaMOCTOSTENbHOM paboTbl 0byyarowmxes no AUCLUUNInHe
(Momynio)

6. POHA OLEHOYHbIX CPEACTB NO AUCUMNIMHE (MOLOYHO)
7. MNepeyeHb nutepatypbl, HEO6XOANMOW A1 OCBOEHWS LMCLUMNAMHBI (MOAYNS)

8. MepeyeHb pecypcoB NHPOPMALIMOHHO-TENEKOMMYHUKALIMOHHOW ceTh "IHTepHeT", He0bX0ANMbIX AJ1s1 OCBOEHUS
ANCUUNAnHBI (MOayns)

9. MeTonmyeckue ykasaHusi ons oby4arowmnxcs no 0CBOEHWIO JUCUMIIHBI (MOZYNS)

10. MNMepeyeHb MHAOPMALMOHHBIX TEXHONMOTWIA, UCMOMNb3YEMbIX NPY OCYWECTBNEHM 06pasoBaTeNnbHOro npouecca no
OMCUMNIVHE (MOAYNio), BKNloYas NepeyeHb NporpaMMHOro obecrnedeHns n MHOPMALIMOHHbBIX CMPaBOYHbIX CUCTEM (NpK
HeobX04MMOCTHN)

11. OnncaHue maTepuanbHO-TeXHUYecko 6a3bl, He0BX0AMMOI ANs ocylecTBNeHNs 0bpa3oBaTeNbHOro npoLecca no
OMcumnnanmHe (MoLynto)

12. Cpe,EI,CTBa agantaunm npenonaBaHnua oUCUNNNNHDI (MO,EI,yJ'I;I) K I'IOTpeéHOCTFIM 06yqa|ou4v|xc;| MHBanNnOoB 1 nny, C
orpaHn4eHHbIMM BO3MOXHOCTAMN 300p0BbA

13. MNpunoxeHne Ne1. doHA OLEHOYHbIX CPEaCTB
14. MpunoxeHue Ne2. MNepeyeHb nTepaTypbl, HEOHXOAMMON NS OCBOEHWS OUCLIMMNWHBI (MOLYNS)

15. MpunoxeHue Ne3. NepeyveHb NHPOPMALIMOHHBIX TEXHONOMNIA, UCMOMNb3YEMbIX OS5I OCBOEHUS OUCLMIMIMHBI (MOSYy”Ns),
BK/I0YAS NepeyeHb NPOrpaMMHOro obecneyeHms N MHEOOPMALIMOHHBIX CMPaBOYHBIX CUCTEM
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Mporpamma ancumnnuHbl "HaHomaTepuansl 1 kBaHToBas MHpopmaTtmka"; 28.03.01 "HaHoTexHonorum n MUKpocMcTEMHas TexHuKa".

Mporpammy oucumnnuHel paspaboTan(a)(v) 3aseaytownii kadenpoi, o.H. (noueHT) Kanadves A.A. (Kadbenpa ontuku un
HaHopoToHUKK, OTaeneHue uaukn), AAKalachev@kpfu.ru

1. MepeyeHb NNaHMpyeMbIX pe3ynbTaToB 06yyeHUs No QUCLUNINHE (MOOYNI0), COOTHECEHHbIX C MIaHUPYEeMbIMU
peaynbtatamm ocBoeHns OMOIM BO

Obyuqarowumitcsi, OCBOVBWNIA AUCLUNAUHY (MOOY/b), LOMXEH obnanaTtb cneayowmnmMy KOMNeTEHLUAMU:

LWndop PaclumndppoBka
KOMMeTeHLUumn npuobpeTaeMorn KOMNeTEHLUN
Orik-2 CNOCOOHOCTb BbISIBNATL €CTECTBEHHOHAYYHYIO CYLWHOCTb NPOBneM, BO3HUKAIOWMX B

x04e NPoOecCoHanbHON AeATENbHOCTH, NPUBNEKaTb A5 UX PelleHns
COOTBETCTBYIOWMI PU3NKO-MaTeMaTnyecknii annapart

MK-2 rOTOBHOCTb MPOBOOUTb SKCNEepUMeHTaNnbHble NCCnenoBaHNd no CUHTE3Y N aHann3y
MarepuasnoB U KOMMOHEHTOB HAHO-U MUKPOCUCTEMHON TEXHUKN

Obyqarowmitcs, OCBOMBLWNIA AUCLUUNANHY (MOSYb):

JonxeH 3HaTb:

- OCHOBHbIE MOHATUS KBAHTOBOW TEOPUN MHCpOpMaLUN;

- TpeboBaHMs K HAHOMATepUanam ¢ TOYKM 3PEHUSI KBAHTOBOW MHAPOPMATUKM

- NPVHUMMNbBI NCMONBb30BaHNA HAHOMATEPUAnoB B CUCTEMAxX KBaHTOBO 06paboTkm nHpopmaumm

JonxeH ymeTtb:

- OpMeHTnpoBaTbCA B COBPEMEHHbIX OOCTUXEHUAX KBaHTOBOM I/IHCpOpMaTVIKVI
- OPNEeHTUpPOBAaTbCA B COBPEMEHHbIX OOCTUXEHUAX HAHOTEXHONOIMNN

JonxeH Bnanetb:

HaBblKaMWn peleHns ﬂpOCTeI7ILIJI/IX 3anad 1 BbIMNOJIHEHNA OLEHO4YHbIX pac4eToB, CBA3aHHbIX C 9KCNepuMeHTal/ibHbIMA
peann3aunsamMmmn KBaHTOBbIX BblYUCNIEHWUIA

JonxeH 0eMOHCTPUPOBaTb CMOCOBHOCTb Y FTOTOBHOCTb:

- CUCTEMHOr0 Hay4YHOro aHanMaa npoheccuoHanbHblX MPobaeM PasNMYHOro YPOBHS COXHOCTY;
- paboTbl C COBPEMEHHO Hay4HOI annapaTypoi

2. Mecto aucuunnuHbl (Moayns) B cTpyktype OMOIM BO

JaHHag oucumnnunHa (Mogynb) BktodeHa B pasaen "61.B.[0B.6 OucunnnumHbl (Moaynm)" OCHOBHOM NpodheCcCuoHanbHom
obpasoBatenbHoi nporpammel 28.03.01 "HaHoTexHONOrMM 1 MUKpOCUCTEMHAS TEXHUKA (HEe MpeaycMOTPeHo)" 1
OTHOCUTCS K AucUMnAMHaM no Bbibopy.

OcBanBaetcs Ha 4 Kypce B 7 CEMeCTpe.

3. O6bem gucuMnanHbI (MOAYNs) B 3a4eTHbIX eAuMHMLaX C YKa3aHMeM KONMYecTBa YacoB, BblaeNIeHHbIX Ha
KOHTaKTHYI0 paboTy oby4yaroLmuxcs ¢ npenopasaresnem (Mo BMAAM yuyeOHbIX 3aHATUI) U HA CaMOCTOSATE/IbHYIO
paboTy obyuatloLmxcs

O6was TpynoeMKOCTb AUCLIMIIMHBI COCTaBASIET 6 3a4eTHbIX(ble) eanHuML(bl) Ha 216 yaca(oB).

KoHTakTHas paboTa - 94 4aca(oB), B TOM 4ucne nekuuu - 18 yaca(os), NpakTnyeckne 3aHsTus - 18 yaca(os),
nabopatopHbie paboTbl - 58 yaca(oB), KOHTPONb CAMOCTOSTENbHOM paboTsl - 0 Yaca(os).

CamocTtosiTenbHas pabota - 68 4aca(oB).
KoHTponb (3a4éT / ak3ameH) - 54 yaca(os).
®dopma NPOMEXYTOYHOr0 KOHTPONS AUCLUMANHBI: 9K3aMeH B 7 CEMECTpE.

4. CopepXxaHue OUCLUUNNUHBI (MOAYNSA), CTPYKTYpUpPOBaHHOE MO TeMaMm (pa3genam) ¢ yKkasaHMeM OTBEAEHHOro Ha
HUX KONUYeCTBa aKkageMU4ecknx 4acoB U BUAOB y4ebHbIX 3aHATUN

4.1 CTpyKTypa U Tematu4yeckmnit nlaH KOHTaKTHOM U CaMOCTOSITe/IbHOW paboThbl N0 AUCLMNANHE (MORYNIO)
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Buabl 1 yachbl
KOHTaKTHOM paboThbl,
N Pasnenbl oucumvninHbl / Cemect MX TPYDOEMKOCTb CamocTosiTeNibHas
Moayns P (B yacax) paborta
MpakTuyeckuellabopaTtopHble
flekumu 3aHATUSA paboTbl
Buaobl u yachbl
KOHTaKTHOW paborThbl,
N Paspenbl aucunnivHbl / Cemect X TPYAOEMKOCTb CamocrositTenbHas
Moayns P (B yacax) pa6ota
MpakTuueckuelaboparopHble
Jlekumn 3aHATUSA paboTbl
1_Tema 1. QCHOBHbIe MOHATNSA v 4 4 10 8
KBAHTOBOM Teopuun nHdopmaumm
Tema 2. KBaHTOBbIE BblYNCNEHUS.
2. YacTs 1. 7 2 4 10 8
Tema 3. KBaHTOBbIE BbIHUCNEHMS.
3. YacTs 2. 7 2 4 10 8
4.[Tema 4. KBaHTOBasi cBA3b. 7 2 2 8 12
Tema 5. OCHOBHble HanpaBneHns
5.]akcnepumeHTanbHbIX pa3pa60TOK. 7 4 2 10 16
4.2 Con¥y !
Tem 1T@@u§ QISHQRbEE %ﬂgﬁ'ﬁ'@ »puwuuq)op%aum
. neprvMeHTaNbHbIX pa3paboTok. 10 HS
Ky6 Tblt._l ngmquKoe npen TaBeHne CocTosiHMS KybuTa. YucTtble U cMewaHHble cocTosiHus| kybuta. [lepenytaHHble
COCT| A-BBYX l\yuvuuo Pasroxenite UJIIlV.Ii/‘I,u,Ia. l/pilll pV‘Ii;;I Ceft ,paéci’lbhuulv‘l. vllcpbi i/‘lH@upl'v‘la LTI
OHTROMUfGHPOPMaLIMs. DBontoLmns OTKPbITON KBaHTPBOYgCMATeMbI. fimHammnyeckoe ggobpaxegHue. Npggctasnenpe
Kpaycq. KeaHTtoBble kaHanbl. KsaHToBblE n3MEpeHms. poekungHHble n POVM-p3Mepexmns.

Tema 2. KBaHTOBbIE BbluMcneHus. HacTb 1.

OnHokybuToBblE U ABYXKYOMTOBBIE BEHTWNW. [peacTaBneHne NPomM3BoibHOrO MHOrOKYOUTOBOIrO BEHTUIIS Yepes O4HO- 1
IBYXKyOuTOBbIE. YHUBEpPCanbHble Habopbl KBAHTOBbLIX BEHTUNEN. CeTeBast MoAe/b KBaHTOBbIX BbIYMUCIIEHWIA.
OnHoHanpasneHHble KBaHTOBblE BblumcneHns. KnactepHblie coctosHms. KoHuenums Tononorniyeckmx KBaHTOBbIX
BbIYNCNEHWNIA.

Tema 3. KBaHTOBbIE BbluMCieHUs. HacTb 2.

Knaccbl cnoxHocTy. OCHOBHbIE KBaHTOBbIE anropuTMbl. 3anaya [oitua n [oitda-Moxu. Monck B HeynopsaaoyeHHoM
6a3e paHHbIx 1 anroput™ 'poBepa. ANroputM KBaHTOBOro NpeobpasoBaHus Pypbe 1 HAXOXAEHNE Nepuoaa pyHKLUN.
Mpobrnema cpakTopusaumm 6onblmx Ynucen n anroputm LLopa. YcToiumeble k c605IM BbIYMCIEHWS U NOPOroBas Teopema.
MoaenuposaHmne KBaHTOBbIX CUCTEM.

Tema 4. KBaHTOBasi CBSi3b.

OcHoBHbIE NPOTOKONbI KBAHTOBOW CBA3W: KBAHTOBAs TENENOPTaLs, CBEPXMNOTHOE KOAVPOBAHME, KBAHTOBOE
pacnpegneneHve Knoyei, o0bMeH nepenyTbiBaeHUEM. TEOPETUHECKNE 1 NPaKTUYECKUE NPOBneMbl KBAHTOBOM
kpunTtorpacpuun. KeaHToBble nosToputeny. becnpoBonHas KBaHTOBasH CBSA3b YEPE3 aTMOCHEPHBIE U KOCMUYECKINE
kaHanbl. KBaHTOBas CBSI3b B MVKPOBOIHOBOM LMana3soHe.

Tema 5. OCHOBHble HanpaB/ieHUs1 3KCNepuMeHTanbHbIX pa3pabotok. YacTtb 1.

Ycnoeus, HeobxoOMMble ONs BbINOHEHNS KBAHTOBLIX Bbl4McneHunii. O630p OCHOBHbIX HaNpaBneHui pa3paboTok.
KBaHTOBbIE BbIYMCIIEHMS HA SOEPHbIX CMIHAX, KBAHTOBLIE BbIYNCNEHNS HA HETPaIbHbIX aTOMax, CBEPXMNPOBOAHUKOBbLIE
KOMMbIOTEPbI, (POTOHHBIE MHTErPasibHblEe CXEMbI W IMHEVHbIE ONTUYECKNE KBAaHTOBbIE Bbl4MCNEHUS. [epcnekTnBHble
MaTtepvanbl 015 peannsauny KBaHTOBbIX BbIYUCTIEHWIA.

Tema 6. OCHOBHbIe HanpaBneHUs aKCrnepuMeHTanbHbIX pa3paboTok. YacTb 2.

MCTOYHMKM HEKNACCUYECKMX COCTOSIHUIA CBETa HA OCHOBE OAVHOYHbIX KBAHTOBbLIX CUCTEM U HENUHEAHbBIX ONTUYECKUX
aBneHuin. NepcnekTnBHbIE CXeMbl MyNbTUMNIEKCUPOBaHMS. [ eHepauns HEKNACCUYECKUX COCTOSHUIA CBETA C
opbuTanbHbIM YrioBbiM MOMEHTOM. OCHOBHbIE CXEMbl KBaHTOBOM NaMsiTu. [epcnekTUBHbIe MaTepuansl 4nis peanisaumm
KBAHTOBOW NaMsATw.

5. MNepeueHb yue6HO-MeTOOMYECKOr0 0becneyeHns 41 CaMOCTOSITeNIbHOW paboTbl 06y4alLLLUXCS MO
AucUUIIMHe (MOayIHo)
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CamocTosiTenbHas pabota oby4arolyxcs BeINOMHSETCS Mo 3a4aHNI0 U MPU METOLMYECKOM PYKOBOACTBE Npenofasatens,
Ho 6e3 ero HenocpeacTBeHHOro y4acTus. CamocTosiTenbHas pabota noapasnensieTcs Ha CaMocTosTeNbHYO paboTy Ha
ayUTOPHBIX 3aHATUSIX U HA BHEAyAUTOPHYIO caMoCcTosiTeNnbHyto paboTy. CamoctoaTenbHas paboTa obydyatowmxcs
BK/OYAET Kak MOMHOCTbI0 CAaMOCTOSITENIbHOE OCBOEHME OTLE/NbHbIX TEM (Pa3fenos) AUCLUNIUHLI, Tak 1 NpopaboTky Tem
(pa3nenos), ocBaMBaeMbIX BO BpeMsi ayauTopHoi paboTel. Bo BpeMsi caMocTosiTenbHoM paboTbl 0byyarowmecst YuTaroT u
KOHCMEKTUPYIOT y4eBbHYI0, Hay4HYHO 1 CMPABOYHYIO MTEPaTypy, BbINONHSAT 3aJaHusi, HanpaBNeHHbIe Ha 3aKpenneHne
3HaHW 1 0TPabOTKYy YMEHUIA U HABBIKOB, FOTOBATCS K TEKYLWEMY 1 NMPOMEXYTOYHOMY KOHTPOSIO MO AUCLMUMIUHE.

OpraHnsauus caMocTosTenbHO paboTbl 0By4aoIWMXCs PErnaMeHTUPyeTCs HOPMATUBHBIMW LOKYMEHTaMu,
y4ebHO-MeTOANYECKON NMTEpaTypOii U 3NEKTPOHHBIMY 06pa30BaTENbHBIMY PECYPCaMU, BKNOYAS:

Mopsnok opraHM3aummy 1 ocyLecTBIeHNs 0bpa3oBaTenbHON AeaTenbHOCTY No 06pasoBaTefbHbIM NPOorpaMMam BbiCLIEro
obpaszoBaHus - nporpammam bakanaepuara, nporpamMmMam crieuuanuteTa, nporpaMmmam MarucTpatypbl (YTBepXaeH
npvkasom MuHuctepcTBa obpasoBaHust U Hayku Poccuiickoin ®enepauun ot 5 anpens 2017 rona Ne301)

MucbMo MuHucTepcTea obpasosaHus Poccuiickoin depepaumm Ne14-55-996mH/15 ot 27 Hosibps 2002 r. "O6
aKTBM3aLMM CaMOCTOATENBHOM paboThl CTYAEHTOB BbICLIMX YHEOHbIX 3aBEEHUIA"

YcTaB cheaepanbHOro rocyapcTBEHHOr0 aBTOHOMHOIO 06pasoBaTensHOro yupexaeHuns "KasaHckuin (MprBonxckuii)
doenepanbHblil yHMBepcutet"

MpaBuna BHyTPEHHErO pacnopsaka enepansHOro rocynapCTBEHHORO aBTOHOMHOMO 06pa30BaTENbHOMO YYPEXAEHNS
BbICLWEro npodeccroHanbHoro obpasosanus "KasaHckuii (Mpreonxckuid) coenepanbHblii yHUBEPCUTET"

JlokanbHble HopMaTMBHbIE akTbl KazaHckoro (IpuBonxckoro) coenepansHoro yHusepcuTeta

Preskill . Quantum computation and information (Caltech, 1998) - http://www.theory.caltech.edu/people/preskill/ph229
Nekuwmn David Deutsch - http://www.quiprocone.org/Protected/DD_lectures.htm

Nekunmn Michael Nielsen - https://www.youtube.com/playlist?list=PL1826E60FD05B44E4

6. DOHA, OLEHOYHbIX CPeACcTB MO AUCUUNIUHe (MOOYNI0)

®DOHLI OLIEHOYHbBIX CPEACTB MO AUCUMNINHE (MOOYNI0) BKIOYAET OLEHOYHbIE MaTepuanbl, HanpaBneHHbIE Ha MPOBEPKY
OCBOEHUS KOMMETEHUMIA, B TOM YUCTE 3HAHWUIA, YMEHUIA U HABBIKOB. POHA OLLEHOYHbBIX CPELCTB BK/IHOHYAET OLEHOYHbIE
CPeLCTBA TEKYLEro KOHTPOJS 1 OLEHOYHbIE CPENCTBA NMPOMEXYTO4HOM aTTecTaunm.

B choHAe OLEHOYHBIX CPEACTB COAEPXUTCS Cnemytowas HopMaums:

- COOTBETCTBME KOMMETEHLUIA NNaHMPYEMBbIM pe3ynbTatamM 06y4eHus Mo SUCLUMNIMHE (MOLYNio);

- KpUTEPUM OLIEHNBAHNS COPMUPOBAHHOCTY KOMMNETEHLWIA;

- MEXaHU3M (POPMUPOBAHMS OLEHKM MO ANCUUMNIVHE (MOZYNIO);

- onucaHve nopsiaka NPUMEHeHUs 1 NpoLeaypbl OLEHMBAHNS LN KaXA0ro OLEHOYHOro CPencTBaa;
- KpUTEPUM OLIEHMBAHNS AN KAX 0o OLEHOYHOro CPEeacTBa;

- coepXaHune OLEHOYHbIX CPELCTB, BKNouas TpeboBaHus, NpeabsBhsieMble K AeACTBUSAM 00yyalowwmXxcs,
LEMOHCTPMPYEMbIM pesynbTataM, 3afaHus pas3nuyHbIX TUMOB.

DOoHLO OLEHOYHbIX cpencTs no gucunninHe HaxoaonTcs B I'Ip|/|no>KeH|/||/| 1K nporpamme gucunninHbl (MO,D,yJ'IIO).

7. NepeyeHb nuTepatypbl, HEO6XOAUMON ANl OCBOEHUSI AUCLUN/INHBI (MOAYNS)

OcBoeHue gucumnauHbl (Moaynsi) npeanonaraeT M3y4eHne OCHOBHOW U LOMONHUTENbHOW y4ebHOM nuTepatypbl.
Nutepatypa MoxeT BbITb AOCTYyMHA 0by4atowmnMcsl B OAHOM U3 OBYX BapuaHToB (60 B 060MX N3 HIX):

- B 9N1EKTPOHHOM BUAE - 4epe3 3NEKTPOHHbIe BUBNMOTEYHbIE CUCTEMbI HA OCHOBaHUM 3akoYeHHbIX KDY norosopos ¢
npaBoobnagnarensamu;

- B neyaTHoM Buge - B HayuHon 6ubnunoteke um. H.W. Nlobayesckoro. Obyyatowmecs nonyyqaroT yuebHyto nutepatypy Ha
aboHeMeHTe Mo YnTaTenbckum buneTam B COOTBETCTBUU C NpaBvnamu nonb3osaHus HayyHol 6ubnmoTekoii.

ONeKTPOHHbIE U3AaHNS AOCTYMHbI AMCTAHLMOHHO M3 NtoBol TOYKM NPy BBELEHMM 0BYYatoLLMMCS CBOErO NIOrMHa 1 Napons
OT NIMYHOrO KabuHeTa B cucteme "ONeKTPOHHbIA yHUBepcuTeT". Mpu MCNONb30BaHWMK NeYaTHbIX M3naHUA BBNNOTEYHbI
ooHA AonmKeH ObITb YKOMMIEKTOBaH UMK M3 pacyeTta He MeHee 0,5 aksemnnspa (ans obydatowmxcs no ProC 3++ - He
meHee 0,25 ak3eMnngapa) Kaxaoro U3 N3faHuin OCHOBHOW nuTepatypbl M He MeHee 0,25 ak3emnnspa OONONHUTENbHOM
nuTepaTypbl Ha Kaxaoro obyyarowerocs n3 ymcna nuu, 0LHOBPEMEHHO OCBaUBAIOWMNX AAHHYIO AUCLMMINHY.

MepeyeHb OCHOBHOM 1 BOMNONHUTENBHON Y4ebHOM nuTepaTypbl, HEOBXOAUMO AN OCBOEHWUS AMCUMNAMHBI (MOSYNS),
HaxoauTcs B MpunoxeHun 2 k paboyeit nporpamMme aucumnnmHbl. OH NOANEXMT OBHOBAEHMIO NMPU N3MEHEHWM YCNIOBUIA
norosopoB KDY ¢ npasoobnanatensiMy aNeKTPOHHbIX U3LAHUIA 1 NMPU N3MEHEHWN KOMMNEKTOBAHUS (OOHA0B Hay4yHow
6rbnnotekn KPY.

8. MNepeueHb pecypcoB MHPOPMALLMOHHO-TE/IEKOMMYHUKaLMOHHON ceTh "UHTepHeT", He06X0AUMbIX AN
OCBOEHUS BUCLMUMINHBI (MOOYNS)
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Preskill . Quantum computation and information (Caltech, 1998) - http://www.theory.caltech.edu/people/preskill/ph229
Nekuwnmn David Deutsch - http://www.quiprocone.org/Protected/DD_lectures.htm

Nekummn Michael Nielsen - https://www.youtube.com/playlist?list=PL1826E60FD05B44E4

OTKpbITbI NOPTan Mo KBAHTOBLIM KOMMbiOoTEpam - http://www.quantiki.org/

Crartbs B Buknnegun no kBaHToOBbIM KOMNbloTepaM - http://en.wikipedia.org/wiki/Quantum_computer

9. MeToaunuyeckue yKa3aHunsa pnsa o6yqa|ou.l.uxc9| no OCBOEHUIO OUCLUUIJIUHDI (MO,D.yﬂSl)

Bupg, pa6ot MeTtoauuyeckme peKoMeHpaLmm

nekumu - U3Y4NTb MPe3eHTaLMO (BbIMOMHUTL MPOMEXYTOYHbIE BbIKNAAKU U YIPaXHEHWS, COOPMYNNPOBaHHbIE
B X04e Nekuuni);

- U3y4nTb NUTEpaTypy (HaNTN COOTBETCTBYIOLWME pasaenbl B MNTEPaTyPHbIX MCTOYHUKAX, U3Y4UTb
npuMepsbl pelleHns 3anad);

- U3YYNUTb UCTOYHUKMN B MHTEPHETE (HANTW MHPOPMaLUIO MO TEMe NEKLU B UHTEPHET-pecypcax).

NpakTUYECKME | - M3y4nTb MaTepuanbl NeKLMA, COOTBETCTBYIOWME PEIAEMbIM 3a4a4am;

3aHsATUA - BbIMOMHUTb NMPOMEXYTOUHbIE BbIKNAAKM U YNPaXHEHUS, CROPMYMPOBAHHBIE B XO4E NEKLNIA;
- U3y4nTb NUTEPATYPY (HANTU COOTBETCTBYIOWME Pa3Lienbl B IUTEPATYPHBIX NCTOYHMKAX);
- MOArOTOBUTL OTBETHI HA MOCTABNEHHBIE BOMPOCHI, PEWNTL NPEANOXEHHBIE 3a4a4U U
NpoaHanNM3MpPoBaTh NOMy4eHHbIE PE3Y/bTaThl.

nabopartopHbie| - U3yuynTb MeToanYecke peKoMeHJaLmMn Nno BeiNonHeHuo nabopaTopHoi paboTbl.

paboTbl - BbIMOMHUTbL 3KCMNEPVIMEHT, NPOaHanM3npoBaTh NoslyYeHHble pesynbTaThbi;
- BbINONHUTL paboTy C PasNMYHbIMU UCTOYHUKAMU MHAIOPMALMN: N3Y4YNTb OCHOBHYIO U
LOMONHUTENbHYIO NTepaTypy, OCYWECTBATb NOUCK MHGDOPMALIUK B CNOBApPSIX, CNPaBOYHMKaX U B
NHTepHeT-UCTOYHUKAX.
- 0gpopMUTL NabopaTopHyto paboTy U NOLrOTOBMTb OTBETbLI HA KOHTPOMBHBIE BOMPOCHI.

CaMOCTOS- | - M3Y4MTb NIEKLMM B MIHTEPHET-PECYpCcaXx;
TenbHasl - BbINONHUTbL paboTy € PasNMyYHbIMU UCTOYHUKAMU UHPOPMALMMN: N3Y4YNTb OCHOBHYIO U
paboTa LOMOIHUTENBHYIO NNTEPATYPY, OCYWECTBATb MOUCK MHGPOPMALUM B CNOBAPSIX, CMPaBOYHMKAX U B

VHTepHeT-ncTo4HMKaX.

- pewnTb 3agauu, Tpebyowmne NPOBELEHUS YUCTIEHHbIX PACHETOB UM NoMCcKa HEOHX0AMMON
NHGOPMaLMM B Pa3NNYHbIX UCTOYHUKAX;

- DOMNOMHWTb MaTepuanbl NeKUUiA, NCNONb3ys Pa3nnyHble MCTOYHWKN MHGDOPMaLIMK.

aK3aMeH - N3y4nTb NPE3eHTaLMIO (BbIMOMHUTDL NPOMEXYTOYHbIE BbKNaaKM 1 yrnpaxHeHus, coopMynnpoBaHHble
B XOL€e NeKuUnin);

- N3y4nTb NUTEpPATypy (HaMTN COOTBETCTBYIOWME pasaesbl B NUTEPATYPHbLIX MCTOYHMKAX, N3YYUTb
npuMepsbl peweHns 3anay);

- NOAroTOBUTb OTBET Ha MOCTaBNEHHbIA BOMPOC, PEWNTb NPeanoXeHHble 3aaaqm n
npoaHanuanpoBatb Nony4YeHHbIE pedynbTaThl.

10. NMepeyeHb MHOPMALMOHHBIX TEXHONOIMIA, UCMOJIb3yeMbIX MPU OCYLLLECTBIEHUM 06pa3oBaTefibHOro
npouecca no gucuunauHe (MOAyno), BK/IOYas nepedeHb NporpaMMHOro obecneyeHmss 1 UHGOOPMaLMOHHbIX
CnpaBOYHbIX CUCTEM (MPU HEO06X0AMMOCTH)

MepeyeHb NHOPOPMALIMOHHBIX TEXHONOI WA, MCMONb3YEMbIX NPU OCYLLECTBNEHNN 00pa3oBaTeNbLHOro NpoLecca no
LMCLMMNMHE (MOOYNIO), BKNOYAs NEePEYEHb NPOrPamMMHOro 06ecneyeHns 1 MHPOPMALMOHHBIX CIPABOYHBIX CUCTEM,
npencTasneH B MpunoxeHun 3 k paboyeit nporpamme AUCUUNAUHBI (MOLYNS).

11. OnucaHue matepuanbHO-TEXHUYecKkon 6a3bl, HEO6XOAUMOW ANs OCYLLECTB/IeHUs 06pa3oBaTenbHOro
npouecca no gucuunnuHe (Moayno)

MatepuanbHO-TeXHU4EeCKOoe obecneyeHune o6pasoBaTeanoro npouecca no gucumnnmHe (MO4yno) BKAKYAET B cebs
cnenywumne KOMMNOHEHTbI:

MomelleHnst ons caMoCTOATENbHOM paboTbl 0ByYaWUXCS, YKOMMNEKTOBAHHbIE CMELNANU3NpoBaHHOR Me6Genblo (CTOMbI 1
CTYNbs1) 1 OCHALLEHHbIE KOMMbIOTEPHOMN TEXHUKOW C BO3MOXHOCTbIO MNOLKMIOUYEHMUS K ceTn "MIHTepHeT" 1 obecrneyeHrem
LOCTyna B aNEKTPOHHYI0 MHPOPMaLMOHHO-06pasoBaTensHyto cpely KDY.

YyebHble ayamTopun i KOHTAKTHOW paboThl C NpenoaaBaTteneM, yKoOMMIeKTOBaHHbIe CNeLmanm3npoBaHHon mebenbo
(CTONbBI W CTYNbS).

KomnbioTep 1 npuHTEp ONs pacneyatky pa3gaToyHbiX MaTepuanos.
MynbTuMeouiiHast ayautopus.
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12. Cpe.u,cma ajantauumumv npenogasaHus auCcUNNMIUHBbI K ﬂOTpeﬁHOCTﬂM 05yl-lal0Ll.l,VIXCSI UHBaANUOoOB U nNuuy c
orpaHn4eHHbIMU BO3MOXHOCTSIMU 300pPOBbSA

Mpw HeobxoomMMocTK B 06pa3oBaTeNibHOM NMPOLECCe NPUMEHSIOTCS creaytolwme MeTodbl 1 TexXHonorum, obneryaroume
BOCMpUSATHE NHpopMaLMK 0By4YatoWwmMMncst MHBaNIMAAMI U NNLAMW C OFPaHN4YEeHHBIMU BO3MOXHOCTSIMU 300PO0BbS:

- co3aaHne TEKCTOBOW BEpCUmn NtoBoro HeTEKCTOBOrO KOHTEHTA [/ ero BO3MOXHOro npeoépaaoBaHM;l B
anbTepHaTuBHbIE POPMbI, y,El,06HbIe ONg pasnnyHbIX Nonb3oBaTenen;

- CO3[aH1e KOHTEHTA, KOTOPbI MOXHO NPeACTaBWTb B Pa3nnyHbIX Buaax 6€3 notepn AaHHbIX U CTPYKTYpbI,
npenycMoTPeTb BO3MOXHOCTb MacwTabupoBaHus TekcTa U nsobpaxeHuii 6e3 notepm kayecTea, NpeayCMoTpeTb
LOCTYMHOCTb YNPaBNEHUsi KOHTEHTOM C KnaBuaTyphbl;

- cO34aHne BO3MOXHOCTEW AN 06y4atoWwmxcs BOCIPUHUMATL OLHY U Ty Xe MHPOPMaLMio U3 pasHbIX MCTOYHMKOB -
HanpuMmep, Tak, 4Tobbl NMLA C HAPYLWEHNUAMU CyXa NonyyYani MHGOPMaLLMIO BU3YarbHO, C HAPYILEHWSIMU 3PEHNS -
aynmnanbHo;

- MPUMEHEHNE NPOrpaMMHbIX CPeACTB, 0b6ecrneynBatowmx BO3MOXHOCTb OCBOEHNS HABbIKOB 1 YMEHWIA, CDOPMUPYEMbIX
OVCLMNMIMHOM, 3a CYET anbTepHaTUBHbLIX CNOCOO0B, B TOM YUCNE BUPTYanbHbIX NabopaTopuii u CUMYNSILMOHHBIX
TEXHONOINIA;

- MPUMEHEHNE LUCTAHUMOHHbIX 0Bpa3oBaTenbHbIX TEXHONOMA 4N Nepeaayn MHGopMaLMm, OpraHn3aLm pasnuyHblx
hOPM MHTEPAKTUBHOW KOHTAKTHOW paboTbl 0Byyarolwerocs ¢ npenogasaTteneM, B TOM Yucne BebrHapoB, KOTOpble MOryT
6bITb NCNONb30BaHbl AN NPOBEAEHNS BUPTYanbHbIX NEKLUA C BO3MOXHOCTbIO B3aMOLENCTBUS BCEX YHACTHUKOB
LUCTaHUMOHHOIO 06y4eHUs, NPOBELEHUS CEMUHAPOB, BbICTYMNEHUS C AOKNALaAMU U 3aLMTbI BbINOAHEHHBIX paboT,
NpoBeAeHNs TPEHUHIOB, OPraHU3aLMy KONNEKTUBHON paboThl;

- NMPUMEHEHNE LMCTAHUMOHHbIX 0Bpa3oBaTeNbHbIX TEXHONOTMA AJis OpraHnu3aunmn oopM TEKYLLETO U MPOMEXYTOYHOIO
KOHTpOnS;

- yBenndeHne npononxXmnTenbHOCTh coayn O6y‘-la}OLIJ,VIMC9| nHBANMOOM N NNULIOM C orpaHU4eHHbIMN BOSMOXHOCTAMA
340p0BbA CpOpM npomexyTquon arTrectTaunm no OTHOWEHMIO K yCTaHOBJ'IeHHOl7| npoaOIXNTENIbHOCTUN NX cOa4vun:

- NPOOONXNTENbHOCTU caa4vun 3a4é€Ta UM sK3aMeHa, nposoanMoro B NUCbMEHHOM oopme, - He 6onee 4em Ha 90 MUHYT;

- NPOOONXNTENbHOCTM NOAroTOBKM 06y4atollerocs K oTBeTy Ha 3a4éTe Unn aKk3ameHe, NPOBOAVMOM B YCTHOM doopMe, - He
6ornee yeM Ha 20 MUHYT;

- NPOOOIXUTENIbHOCTU BbICTYNNEHNA 06yqa+ou4erocs1 npu 3awunTte KprOBOI7I pa60TbI - He bonee yem Ha 15 MUHYT.

Mporpamma cocTtasneHa B cooTBeTcTBUM ¢ TpebosaHuaMu GIrOC BO 1 yyebHbIM nnaHoM no HanpasneHuto 28.03.01
"HaHoTexHOnorum 1 MMKpocuUCTEMHast TEXHMKa" 1 NPOCOMI0 NOArOTOBKM "He NpeayCMOTPEHO".
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lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
61.B.[1B.6 HaHomarepunasbl n KBaHTOBas nHgbopmarnka

MepeueHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

Hanpaenenue noagrotosku: 28.03.01 - HAHOTEXHONOTMW U MUKPOCUCTEMHASA TEXHMKA
Mpodounb NOArOTOBKMW: HE NPEAYCMOTPEHO

KBanngpukaumst BeinyckHUKa: bakanasp

dopma oby4eHus: o4Hoe

S3bIk 06y4eHNs: pyccKuii

"on Havana obyyeHns no obpasosBaTensHoi nporpamme: 2016

OcHoBHas nuTeparypa:

1) WuwkwuH, I".I". HaHoanekTpoHrKa. dnemMeHThl, Npubopbl, YCTPONCTBA [ONeKTPOoHHbIN pecypc] : y4eb. nocobue / I
WwwkuH, N.M. Arees. ? SnekTpoH. AaH. - Mockea : Magatenbctso 'Jlabopatopus 3HaHmit', 2015. - 411 ¢. - Pexum
noctyna: https://e.lanbook.com/book/66208

2) BenuHckuit, A.B. KBaHTOBbIE n3MepeHns [OnekTpoHHbI pecypc] : y4eb. nocobue - SnekTpoH. AaH. - Mockea :
N3paTenbcTBo 'NabopaTtopus 3HaHwit', 2015. - 185 c. - Pexum goctyna: https:/e.lanbook.com/book/66337

JdononHutenbHaa nuteparypa:

1) Knumos, B.B. HaHonnasmoHwka [OnekTpoHHbI pecypc] - OnekTpoH. aaH. - Mocksa : ®uamartnumt, 2010. - 480 c. -
Pexwum goctyna: https://e.lanbook.com/book/2204. - 3arn. ¢ akpaHa.
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lMpunoxerve 3
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
61.B.[1B.6 HaHomarepunasbl n KBaHTOBas nHgbopmarnka

nepe'-IeHb MHPOPMaLIMOHHbIX TEXHONMOINMMK, UCNONb3YyeMbIX AJ1s1 OCBOEHUS AUCLUMIUHBI (MO,IJ,ynil), BKo4yas
nepe4yeHb nporpaMmMHOro obecneyeHns u MH(POPMaLIMOHHbIX CNPaBOYHbIX CUCTEM

Hanpaenenune nogrotosku: 28.03.01 - HAHOTEXHONOTMW U MUKPOCUCTEMHASA TEXHMKA
Mpodounb NOArOTOBKMW: HE NPEAYCMOTPEHO

KBanngpukaumst BeinyckHUKa: bakanasp

dopma 0by4eHus: o4Hoe

S3bIk 06y4eHNs: pyccKuii

oo Havana obyyeHns no obpasoBatenbHoi nporpamMme: 2016

OcBoeHne oucuUnnInHbI (MO,EI,yl'IFI) npegnonaraet ncnosib3oBaHme cnenytowero nporpamMmHoOro obecrneyeHus 1
MHJPOpMaLMOHHO-CNPAaBOYHbIX CUCTEM:

OnepauunoHHas cuctema Microsoft Windows 7 MpodbeccuoranbHas unm Windows XP (Volume License)

MakeT odpucHoro nporpammHoro obecneverus Microsoft Office 365 nnu Microsoft Office Professional plus 2010
Bpayaep Mozilla Firefox

Bpaysep Google Chrome

Adobe Reader XI unn Adobe Acrobat Reader DC

Kaspersky Endpoint Security ang Windows

YyebHo-MeToAMueCKas nutepatypa ons JaHHOW AUCLMMNANHBI UIMEETCS B HANMYMK B SNIEKTPOHHO-OMBNMOTEUHOI cucTeme
NapatenbcTBa "JlaHb" , OCTYN K KOTOPO NnpenocTasneH obyyatowmmes. 36C NapatenscTea "MaHb" BkNtoyaeT B cebs
9NEKTPOHHbIE BEPCUM KHUT n3patenscTsa "flaHb" u opyrux Beoylwmx n3natenscTs y4ebHOM nutepatyphbl, a Takxe
9NEKTPOHHbIE BEPCUUN MEPUOLNYECKUX U3OAHUIA NO €CTECTBEHHbIM, TEXHNYECKMM 1 r'yMaHUTapHbIM Haykam. 96C
NapatenbcTea "JlaHb" obecneumBaeT NOCTYN K HAYYHOR, y4eOHOM NnTepaTtype 1 Hay4yHbIM NEPUOLMNYECKM N3AAHUSM MO
MaKCVUManbHOMY KONMYECTBY NMPOMUIbHBIX HANpPaBneHuii ¢ COBNIOAEHNEM BCEX aBTOPCKMX Y CMEXHbIX MPaB.
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