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Mporpamma amcunnnmHbl "OCHOBbI KBAHTOBbIX BblymcneHunin"; 02.04.02 "dyHaameHTanbHas nHGopMaTka u MHAoOpMaLUMOHHble
TexHonorunm".

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 amcunnnmHbl "OCHOBbI KBAHTOBbIX BblymcneHunin"; 02.04.02 "dyHaameHTanbHas nHGopMaTka u MHAoOpMaLUMOHHble
TexHonorunm".

Mporpammy omcuunnvHebl paspaboTan(a)(n) CTaplwmii HayYHbIA COTPYOHUK, K.H. (BoueHT) Bacunbes A.B.
(Hay4Ho-uccnenoBaTenbckas nabopartopust KeaHToBble MeToabl 06paboTkm AaHHbIX, IHCTUTYT BLIYMCAUTENBHOM
mMaTemMaTkn U MHPOPMaLMOHHbIX TexHonoruii), Alexander.Vasiliev@kpfu.ru ; 3amectutens aMpekropa no Hay4Hoi
neatenbHocTn [NanHytanHosa A.d. (Oupektopat UHctutyta BM n UT, IHCTUTYT BbIYMCNUTENBHOW MaTEMaTUKN U
NHAOPMaLMOHHBIX TexHonormit), Aida.Gainutdinova@kpfu.ru

1. MepeyeHb NNaHMpyeMbIX pe3ynbTaToB 06yyeHUst No QUCLUNINHE (MOJYNI0), COOTHECEHHbIX C MIaHUPYEeMbIMU
pe3ynbtatamm ocsoeHus OMOMn BO

Obyuqarowumitcsi, OCBOVBWNIA AUCLUNAUHY (MOOY/b), LOMXEH obnanaTth cneayowmnmMy KOMNeTEHUUAMU:

LWndop PacwumndppoBka
KOMMeTeHuun npuobpeTaeMor KOMNETEHLUN
OK-1 CNocoBHOCTb K aBCTPaKTHOMY MbIWNEHWIO, aHANN3Y, CUHTE3Y
OK-3 FOTOBHOCTb K CAMOPAa3BUTUIO, Camopeannsaunm, UCNoNb30BaHNIO TBOPYECKOro
noTeHumana
Or1K-3 CNocoBHOCTb UCMONb30BaTL M MPUMEHATL YriybneHHble TEOPETUYECKNE 1

npakTuyeckme 3HaHUs B 06nacTi oyHaaMeHTanbHON MHGOPMATIKU 1
MHCPOPMALMOHHBIX TEXHONOMUIA

OrnnK-4 CNocoBHOCTb CaMOCTOSITENBHO NprobpeTaTb U UCMONb30BATb B MPAKTUYECKON
esTeNbHOCTU HOBbIE 3HAHWSI U YMEHWS, B TOM YUCHE, B HOBbIX 06/1aCTsX 3HAHWM,
HEeMoCPeACTBEHHO He CBSI3aHHBIX CO CChpepoit AeATENbHOCTH, PacWmpPSITh 1
yrnybnate CBOe Hay4yHOe MUPOBO33PEHNUE

MK-1 CrNocobHOCTb npoBOONTb HAay4Hble NCCNenoBaHNA 1 NONy4YaTb HOBblE HAYy4YHbIE U
npuknagHble pe3dynbtaTtbl CAMOCTOATENIbHO U B COCTAaBE HAYy4HOro KonnekTmea

MK-2 CNOCOBHOCTb UCMONb30BATb yFHY6ﬂeHHbIe TeopeTndeckme n npaktn4eckme 3HaHns B
obnacTu MHOPOPMaLIMOHHbIX TEXHONOrnin n I'Ipl/lKﬂEUJ,HOI7I mMatemMaTtuku,
pyHOAMEHTaNbHbIX KOHLENUUi n CUCTEMHbIX METOLONOMN, MeXOyHapOoaHbIX N
npodpeccroHanbHbiX CTaHOAPTOB B obnactu MHPOPMaLNOHHbIX TEXHOSOrni

MNK-3 cnocobHOCTb paspabaTbiBaTb KOHLENTYaNbHbIE Y TEOPETUHECKME MOLENN PELIAEMBIX
Hay4HbIX NPOBNeM 1 3a8ay NPOEKTHON 1 NMPOW3BOLCTBEHHO-TEXHONOMMYECKONM
nesTenbHOCTU

MNK-4 CrocobHOCTb paspabaTbiBaTe apXMTEKTYPHbIE U (DYHKLMOHANbHbBIE crieumdprKalmum

CO30aBaeMbIX CUCTEM U CPenCTB NHPOPMAaLIMOHHbIX TEXHONOrMM, a Takxe
pa3pa6aTb|BaTb a6CTpaKTHbIe MeTOobl X TeCTUpoBaHNA

MK-5 CMOCOBHOCTb YyNPaBnATh NPOEKTaMM, NNaHNPOBATh HAYYHO-UCCNENLOBATENbCKYO
esTeNbHOCTb, aHaNU3MPOBaTh PUCKW, YNPaBNsATb KOMaHLOW NpoekTa

MNK-6 CNoCoBHOCTbL K yrnybneHHoOMy aHanuay npobnem, noctaHoBke 1 060CHOBAHWIO 3a4ay
Hay4HOM 1 NPOEKTHO-TEXHONOrMYEeCKON AesTeNIbHOCTM

MnK-7 cnocobHOCTb paspabaTbiBath 1 ONTUMU3MPOBATL BU3HEC-NNAHbI
Hay4HO-NPVKNaaHbIX MPOEKTOB

MnK-9 CrocobHOCTb 0CO3HaBaTb M paspabaTbiBaTb KOPNOpaTUBHbBIE CTaHAAPTLI U NONUTUKY
pa3BUTKS KOPropaTBHOM MHAPACTPYKTYPbl MHGDOPMALMOHHBIX TEXHONOMWA Ha
NPUHUMNAXxX OTKPbITBIX CUCTEM

O6yyatolmincs, 0OCBOVBLUNA AUCLUMANHY (MOOYNb):
JonxeH 3HaTb:

NCTOPUIO 3aPOXAEHNS KBAHTOBOW MHAPOPMATUKN 1 COCTOSIHME PasBUTUSA LaHHON 06nacTu MHGOPMAaTKL Ha
CEroaHsAWHUIA AeHb, OCHOBHbIE 3aKOHbI KBAHTOBLIX BbIYMCNEHWI, ONPENENEHNS PA3NNYHbBIX KBAHTOBbIX MOAENEN
BbIYMCNEHUIA (MaWWH ThIOpWHra, aBTOMATOB, CXEM 13 (PYHKLIMOHANBbHBIX 91EMEHTOB); TO, KaKMM 06pa3oMm
nponasonmtcs 06paboTka BXOAHbLIX CNOB 1 PACno3HaBaHNe A3blKOB B AAHHBIX MOAENSIX;
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Mporpamma amcunnnmHbl "OCHOBbI KBAHTOBbIX BblymcneHunin"; 02.04.02 "dyHaameHTanbHas nHGopMaTka u MHAoOpMaLUMOHHble
TexHonorunm".

JonxeH ymeTb:

OpPNEeHTMPOBATbLCA B 0bnacTn KBaHTOBbIX BblYUCIIEHWUIA, N B TOM, FO€ 1 Kaknm O6p8.30M NPVMEHSAIOTCSA 3HaHWUA N3 3TON
06nacw|, - B PACCMOTPEHHbIX anropuTMax KBaHTOBbIX BbIYNCNEHUIN, OEMOHCTPUPYIOWNX 3PIEKTUBHOCTb KBAHTOBbIX
BblYMCNUTENEN MO CPABHEHMIO C KNTACCUYECKUMU, 0O BACHATL C MaTeEMaTUYECKOM TOYKU 3pPEeHNsA Takne sABneHns
KBAHTOBOM MeXaHWKW, KaK Tenenopraumns, 3anyTaHHOCTb COCTOSHMIA, KBAHTOBAs nepenaya kona, KBaHTOBbIN
napannennam, n T.4.

JlonxeH Bnanetb:

OCHOBHbIMW MOHATUAMU KBAHTOBOW MHq)OpMaTMKM, TakKnMW, Kak noHaTmne Ky6I/ITa, npe06pa3OBaH|/||7| N N3MepeHns
KBAHTOBOW CUCTEMbI; npnemamm n Metogamn NOCTPoEeHUA SCp(peKTI/IBHbIX KBaHTOBbIX MOOENEN.

JonxeH neMoHCTpUpoBaTb CNOCOBHOCTb U FOTOBHOCTL!
MPUMEHSATb MONy4YEeHHbIE 3HAHNS B CBOEM NPOCECCUOHANBHOW AEATENBHOCTH

2. Mecto gucuunnuHbl (Moayns) B ctpyktype OMOIM BO

[aHHas oncuunnuHa (Momynb) BkatoveHa B pasgen "B1.B.0 .6 OucumnamHel (Mogynm)" OCHOBHOW MPOdeCCnOoHanbLHOM
obpaszoBatenbHoii nporpammel 02.04.02 "dyHaameHTanbHas MHGopPMaTKa U MHCPOPMALIMOHHbIE TEXHONOTK
(MaTemaTtuyeckme OCHOBbI 1 NPOrpaMMHoe obecneyeHne NHHOPMaLIMOHHOM 6e30NacHOCTU 1 3alnTbl MHGbopMaLun)" u
OTHOCUTCS K 0653aTENbHBIM ANCLUMMHAM.

OcBauBaetcs Ha 1 kypce B 1 cemecTpe.

3. O6beM AUCUMNMJIUHDI (MO,IJ,ynSl) B 3a4eTHbIX eauHULLaxX ¢ yKa3aHMeM KoJinyecTtBa 4YacoB, BblaeJIeHHbIX Ha
KOHTaKTHyI0 paboTy obyualoLmxcs ¢ npenogasarenem (Mo BUoaMm yd4ebHbIX 3aHATUN) U HA CaMOCTOSITENbHYIO
paboty obyuaromxcs

O6was TpynoeMKOCTb AUCLIMIMINHBI COCTABASET 4 3a4eTHbIX(ble) eauHuL(bl) Ha 144 yaca(os).

KoHTakTHas paboTa - 28 4aca(oB), B TOM Yucne nekuuu - 14 yaca(oB), NpakTMyeckne 3aHsTus - 14 yaca(os),
nabopatopHble paboTbl - 0 Yaca(oB), KOHTPONb CaMOCTOSITENbHOW paboThl - 0 Yaca(os).

CamocTtosiTenbHas pabota - 62 4aca(oB).
KoHTponb (3a4€T / ak3ameH) - 54 yaca(os).
®dopma NPOMEXYTOYHOrO KOHTPONS ANCLMUMINHBL: 3K3aMeH B 1 cemecTpe.

4. CopepXaHue OUCLMMINHDBI (MOAYNs), CTPYKTYPUPOBaHHOE MO TeMaM (pa3genam) C yKkasaHMeM OTBeA,EeHHOro Ha
HUX KONIMYECTBa aKaZleMUYeCKMX YacoB U BUAOB YYEOHbIX 3aHATUN

4.1 CTpyKTypa 1 TeMaTM4yeckuii nNiaH KOHTaKTHOM U CaMOCTOSITe/IbHOM PaboThbl N0 AUCLUNAUHE (MOBYNIO)

Buabl u yachbl
KOHTaKTHOM paboThbl,
Pa3penbl aMcuunivHbl / MX TPYDOEMKOCTb CamocTtosiTenbHas
N moayns Cemectp (B yacax) pa6ota
MpakTuyeckuelllabopatopHsble
flekumu 3aHATUSA paboTbl
1.|Tema 1. BBeneHue 1 1 0 0 2
Tema 2. OcHOBbI KBAHTOBbIX
2. BbIYNCNEHNA 1 4 4 0 10
3.|Tema 3. KBaHTOBbIE anropuUTMbl 1 4 4 0 15
4.[Tema 4. KsaHToBas kpuntorpacdms 1 3 2 0 20
Tema 5. KBaHToBoE
5 nporpamMmMmMpoBaHme 1 2 4 0 15
NToro 14 14 0 62

4.2 CopepxaHue AUCUUMIUHBI (MOBYNS)
Tema 1. BeeneHue

Beenenne. OcHoBHbIE pasnenbl Kypca. IcTopust BO3SHMKHOBEHWS KBAHTOBBIX BbIYMCNEHWIA, NEPBAs U BTOPas KBAHTOBbIE
pesontoumn. CoBpeMeHHOe COCTOSIHUE B faHHOM obnacTu B Poccun 1 B MMpe, NPOeKTbl pa3BUTUS KBAHTOBbIX
TexHonornii. BoaMoxHble onanyeckne 0CHOBbI MOCTPOEHMS KBAHTOBOIO KoMnbtoTepa. Cdhepbl MPUMEHEHNSI KBAHTOBBIX
BbIYUCNEHNA.

Tema 2. OCHOBbI KBaHTOBbIX BblYUCEHUIA

MoHsTne kBaHToBOro 6mTa. OcHOBHLIE cBOMCTBA. KBaHTOBLIM pernctp. MNMpocTpaHcTBO
COCTOSIHUIA PErncTpa KBaHTOBbIX OUTOB B CPABHEHMU C NPOCTPAHCTBOM COCTOSIHUIA permcTpa
knaccuyeckmx 6MToB. Pasnnyne nekapToBoro 1 TEH30PHOro NponseeneHns. KeaHToBbli
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Mporpamma amcunnnmHbl "OCHOBbI KBAHTOBbIX BblymcneHunin"; 02.04.02 "dyHaameHTanbHas nHGopMaTka u MHAoOpMaLUMOHHble
TexHonorunm".

napannennam.

OcCHOBHbIe NOCTynaThl KBAHTOBOW MexaHukn. OCHOBHblE MaTeMaTNYECKNE MOHATUS, UCMOMNb3YEMbIE B TEOPUM KBAHTOBBIX
BblyucneHuin. Ksantosas cncrema. CocTosiHME KBaHTOBOW CUCTEMbl. OBONOLINS KBAHTOBOW cuctembl. KBaHTOBOE
namepeHune. Teopema 0 HEBOSMOXHOCTW KNOHNPOBaHUSI.

[Ba pasnnyHbiX onpeaeneHmns 3anyTaHHbIX KBaHTOBbLIX COCTOSIHWM, NpuMepbl. EPR-
napagpokc. Micnonb3oBaHune adochekTa 3anyTaHHOCTU B KBAHTOBbIX BbIYUCTEHUSIX.
KeaHToBble reiiTbl. VIx cpaBHeHue ¢ knaccuyeckmumu reitamu. OnpeneneHme 0OCHOBHbIX
OJHO- 1 OBYXKYOUTHbIX reiToB. YHMBEPCA/bHBIE KBAHTOBBIE MENTHI.

MaccuBbl KBaHTOBbIX reiToB. OnpeneneHve KBaHTOBOW cxeMbl. OTNNYUS KBAHTOBbIX U
Knaccmyeckux cxem. KBaHTOBbIN napannenvam.

ANropuTtMbl, CyWecTBEHHbIM 06pa3oM MCMoNbaytowmne 3anyTaHHble cocTosiHUA. [noTHoe
KBaHTOBOE KOAMpoBaHuWe. Tenenopraums.

Tema 3. KBaHTOBbIE aNropuTMbl

MepBble KBAHTOBLIE ANrOPUTMBbI, IEMOHCTPMPYIOLWMNE NPEBOCXOACTBO KBAHTOBbLIX
BbIYMCNEHUI Nepeq knaccunyeckmmu. MNMpocTeiwmne KBaHTOBbIE anroputMbl: anropntm Lonya,
anroputm Horya-Ixo3ca, anroputm bepHwTtenHa-BasupaHu.

AnropuTm CariMoHa HaxoXaeHus nepnoaa Nepnoamnyeckon yHKLMM No Moaynio 2.
CpaBHeHune ¢ Knaccm4eckmm anroputMom.

KBaHTOBOE NpeobpasosaHne Pypbe. CpaBHEHME KBAHTOBOMO U K1ACCUYECKOro
npeobpasoBaHns Pypbe. CNOXHOCTb KBAHTOBOr0O NpeobpasosaHus dypbe.

3apaya dakTopmsaumm 4ncna. lNMpumeHeHne 3anaym doakropusauum yucna. Knaccuyeckui
anroput™. CnoXHOCTb 3aa4m pakTopusaumm B Knaccm4yeckom cnyyae. KBaHTOBbIV anroputm
opa. AHannM3 KBaHTOBOro anropmMTMa pakTopmaaunu.

AnropuTm ["poBepa Ans peleHns nomcka B HeCTPYKTYPUPOBAHHOM MHOXECTBE.

ANropuTM HaXOXAEHNS PEWEHNS CUCTEMbI IMHEHBIX YPABHEHWIA.

Tewma 4. KBaHTOBasi Kpuntorpacus

KBaHTOBasi kpuntorpacus, npUMeHeHVe B KBAHTOBbIX KOMMYyHMKaLusx. OnucaHne npoTokona, OCHOBAHHOMO Ha
MCMOMb30BaHMM KBAHTOBOIO KaHana Ans nepenadv CEKPETHOro Kitoya B Kpuntorpadoun. MNprMeHeHne pe3ynbTaTos O
HEBO3MOXHOCTM KIIOHMPOBAHNSA U LOCTOBEPHOrO PaCcnO3HABaHUS HEOPTOrOHaNbHbLIX COCTOSHMA. BoamylueHns B
COCTOSIHWW NPW NOACAYLWINBAHWM.

OCHOBbI KBAHTOBOIO MHTEpPHeTa. CI'IYTHI/IKOBaFI KBaHTOBaga Kpunrtorpadgus.

KBaHTOBble 0AHOCTOPOHHME CPYHKLIUW, X CBOWCTBA U OT/INYMSI OT KNACCUYECKNX.
KBaHTOBOE XeWnpoBaHue, ero CBOMCTBA, CPABHEHNE C KNACCUYECKMM.
MpoTOKON KBAHTOBOW LIMCPPOBOW NOAMMUCH.

BblumcnntensHble MOgenu, OCHOBaHHbIE Ha Tenenoprtauun. Mogaenb cnenbix KBAHTOBbLIX BbIMUCEHWUIA.

Tema 5. KBaHTOBOE NporpammupoBaHue

Mapanomrma KBaHTOBOro NPOrpaMMMpoBaHmMs 1 BO3MOXHOCTHM cyuecTaytowmnx NISQ-apxutektyp. Mooenu kBaHTOBOro
nporpammmposaHus ot IBM, Microsoft, Rigetti, DWave.

MNpuMeHeHVe BbICOKOYPOBHEBBIX KBAHTOBbLIX MNATPOPM AN5 peeHNs NpUKNanHbIX 3a0ay.

KBaHTOBbIN anropuTMm peweHns 3aaa4m BbinonHMMocT u SAT-coneepsl.

KeaHToBbIN anroputm Proof-of-Work ona pacnpeneneHHbix peecTpos.

KBaHTOBbIE anropuTMbl NS MALIMHHOMO 0ByYeHuMs.

5. MepeyeHb yue6HO-MeTOAMUYECKOrO O6ecneyeHus Ajisi cCaMoCTosITeNbHON paboTbl o6yyaroLmMxcs no
AucuunnuHe (Moayno)

CamocTosiTenbHas pabota obyyarolmxcs BoINOMAHSETCS N0 3a0aHNI0 U NPU METOLMYECKOM PYKOBOACTBE Npenofasatens,
Ho 6e3 ero HenocpeLcTBEHHOro yyacTus. CamocTosiTenbHas pabota noapasfnensieTcsl Ha CaMoCTOSTENbHYIO paboTy Ha
AyLUTOPHBIX 3aHATUSIX U HA BHEAYAUTOPHYIO caMocTosTeNbHyto paboTy. CamocTtosTenbHas paboTta obyyatowmxcs
BKNOYAET Kak MOMHOCTbIO CAMOCTOSITENBHOE OCBOEHME OTLEMNbHBIX TEM (Pa3fenoB) AUCLUMNANUHLI, Tak 1 NpopaboTky Tem
(pa3penos), ocBaMBaeMbIX BO BPeMsi ayanTopHoi paboTel. Bo BpeMsi caMocTosiTenbHOM paboTbl 0Byyatowmnecs YnutaroT u
KOHCMEKTUPYIOT y4eOHYI0, Hay4HYHO 1 CMIPABOYHYIO NMTEPATYPY, BbINONHAT 3a4aHUs, HanpaBieHHbIE HAa 3aKpenneHne
3HaHW 1 0TPabOTKy YMEHUIA U HABBIKOB, FOTOBATCS K TEKYLWEMY 1 MPOMEXYTOYHOMY KOHTPOSO MO AUCLMMNHE.

OpraHnsauus caMocTosTenbHol paboTbl 0By4arowWmxcst pernameHTpyeTcs HopMaTUBHBIMA AOKYMEHTaMu,
y4ebHO-MEeTOANYECKON NMTepaTypoii U 3N1eKTPOHHBIMY 06pa3oBaTeNbHBIMU PECYpPCaMU, BKNOYAS:
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Mporpamma amcunnnmHbl "OCHOBbI KBAHTOBbIX BblymcneHunin"; 02.04.02 "dyHaameHTanbHas nHGopMaTka u MHAoOpMaLUMOHHble
TexHonorunm".

Mopsnok opraHM3aLummy 1 oCyLecTBIEHNS 0Dpa3oBaTenbHON AeaTENbHOCTY NO 06pasoBaTebHbLIM NPOrpaMMam BbiCLIErO
obpaszoBaHus - nporpammam bakanaepuara, nporpamMmMam crieuuanuteTa, nporpammam MarucTpatypbl (YTBepXAeH
npvkasom MuHucTepcTBa obpasoBaHust U Hayku Poccuiickoin ®enepauun ot 5 anpens 2017 rona Ne301)

MucbMo MuHucTepcTea obpasosaHus Poccuiickoin depepaunm Ne14-55-996mH/15 ot 27 Hosibps 2002 r. "O6
aKTVBM3aLMM CaMoCTOATENBHOM paboThl CTYAEHTOB BbICLIMX y4EOHbIX 3aBEAEHUIA"

YcTaB cheaepanbHOro rocyapcTBeHHOr0 aBTOHOMHOIO 06pa3oBaTensHOro yupexaeHns "KasaHckmin (MprBonxckuii)
denepanbHbI yHUBepcuTet”

MpaBuna BHyTPEHHEro pacnopsaka enepansHOro rocynapCTBEHHOO aBTOHOMHOMO 06pa30BaTENbHOMO yHpeXaeH s
BbICLEro npodgeccroHanbHoro obpasosanus "KasaHckuii (Mpreonxckuid) coenepanbHblii yHUBEpPCUTET"

JlokanbHble HopMaTMBHbIE akThl KazaHckoro (IpuBonxckoro) coenepansHoro yHusepcuTeta

6. POHA, OLLEHOUYHbIX CPEeACTB MO AUCUUMNIMHE (MOAYNIO)

®DOoHAO OLEHOYHbIX cpencTs no gucunnnnHe (Mo,u,ymo) BKIOYaEeT OLUEeHO4YHble MaTepuasibl, HanpaB/ieHHble Ha NPOBEPKY
OCBOEHMNS KOMMETEHUWNA, B TOM YMCIE 3HAHWN, yMeHVII7I 1 HaBblkoB. POHAO OLEHOYHbIX cpencTs BKO4YaeT oueHOYHble
cpencTea TekKylero KoOHTponda 1 oueHo4YHble cpenctea ﬂpOMe)KyTOLIHOIZ arrectauumn.

B choHLe OLEeHOYHBIX CPEACTB COAEPXUTCS Creaytolas uHpopmMaums:

- COOTBETCTBME KOMMETEHUUI NNaHMpPyeMbIM peadynbTatam oby4eHus o JucUnnivHe (Momynio);

- KPUTEPUM OLIEHMBAHNS CHOPMUPOBAHHOCTY KOMMETEHLWIA;

- MEXaHU3M (DOPMUPOBAHMS OLIEHKYM MO AMCUMNVHE (MOAYNIO);

- onucaHve nopsiaka NPUMEHeHUs U NpoLeaypbl OLEHMBAHNS LS KaXA0r0 OLEHOYHOro CPeacTBa;
- KpUTEpPUM OLIEHMBAHNS 015 KaXA0ro OLEeHOYHOro CpecTBa;

- cogepXaHue OLEHOYHbIX CPeacTB, BK/oYas TpeboBaHus, NpeabsBisemMble K 0ecTBUSAM 0bydatowmxcs,
IEMOHCTPVPYeMbIM peadynbTaTtaMm, 3a1aHns PasnnyHbIX TUMOB.

DOoHAO OLEHOYHbIX cpencTs no gucumninHe HaxogonTcs B an/IﬂO)KeHI/IVI 1k nporpamme oucumnnnHbl (MO,EI,yJ'II'O).

7. NepeyeHb nuTepatypbl, HEO6XO0AUMMON OIS OCBOEHUS OUCLUNMHBI (MOAyNst)
OcBoeHVe aucuMNAUHLI (MOSYNS) NpeLnonaraeT U3yYeHrne OCHOBHOW 1 LONONHUTENLHOW y4ebHOM nuTepaTypbi.
NuTtepatypa MoxeT ObITb AOCTYMHA 00yyalowWwmuMcs B O4HOM U3 BYX BapUaHTOB (M160 B 060MX N3 HKX):

- B 9NIEKTPOHHOM BUIE - YEPES ANEKTPOHHbIE BUBNNOTEYHbIE CUCTEMBI HA OCHOBAHMMW 3aKkNtoueHHbIX KDY norosopos ¢
npasoobnanatensimu;

- B NeyaTHoM Buge - B HayuHon 6ubnunoteke um. H.W. Jlobadesckoro. Obyyatowmecs nony4aroT y4ebHyto nutepatypy Ha
aboHeMeHTe Mo YuTaTeNnbckum buneTam B COOTBETCTBMU C NpaBunamu nonb3oBaHus HayyHol 6ubnmoTekoii.

OneKTPOHHbIE N30aHUS BOCTYMHbI AUCTAHUMOHHO 13 NoB0i TOUKM Npu BBEAEHNN 00yHaOLWMMCS CBOETO NOMMHA 1 Naponst
OT NNYHOro KabuHeTa B cMcTeMe "ONEKTPOHHbIA yHMBepcUTeT". Mpun MCNONb30BaHMM NeYaTHbIX U3LaHWA BUBNNOTEYHbIN
ooHA AomxeH ObITb YKOMMNIeKToBaH UMK M3 pacyeTta He MeHee 0,5 aksemnnspa (ans obydyatowmxcst no ProC 3++ - He
meHee 0,25 ak3emnngapa) Kaxnoro U3 n3gaHuini OCHOBHOW NuTepaTtypbl U He MeHee 0,25 ak3emnnapa LOMNONHUTENbHO
nuTepaTypbl Ha Kaxaoro obyyatowerocs M3 yucna nuu, 0LHOBPEMEHHO OCBAMBAIOWMX OAHHYIO OUCLMNANHY.

MepeyeHb OCHOBHOW U NONONHUTENBHON y4ebHOM nuTepaTtypbl, HEOOXOAUMOI A1 OCBOEHNS AUCLUMNAMHBI (MOoYNs),
Haxonmtcs B MNpunoxeHumn 2 k paboyeli nporpamMme AucLUMnAnHblL. OH NOANEXUT OBHOBIEHMIO NPY U3MEHEHUN YCITOBUIA
noroeopoB K@Y ¢ npaBoobnapatensiMm anekTpOoHHbIX U3LAHWIA U NPU N3MEHEHM KOMMNNEKTOBAaHNUS OOHA0B Hay4Hoi
6ubnnotekun KoY.

8. MNepeueHb pecypcoB MHPOPMALMOHHO-TE/IEKOMMYHUKaLMOHHOMN ceTh "UHTepHeT", He06X0AUMbIX NS
OCBOEHUS1 AUCLMMNIINHBI (MOaYIIs)

[MopTan MaTematnyeckmx UHTEPHET-pecypcos - hitp://www.math.ru/

[MopTan MaTeMaTnYeCcKnx NHTEpPHEeT-pecypcos - hitp://www.allmath.com/
Moptan pecypcos no KT - http://www.ict.edu.ru/

MopTan pecypcos no MmatemaTuke, anroputmuke n UT - http://algolist.manual.ru/

9. MeToguyeckme ykasaHus gisi 06y4aroLLLUXCA MO OCBOEHUIO AUCLUN/IUHBI (MOAYNS)
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Mporpamma amcunnnmHbl "OCHOBbI KBAHTOBbIX BblymcneHunin"; 02.04.02 "dyHaameHTanbHas nHGopMaTka u MHAoOpMaLUMOHHble
TexHonorunm".

Bup pabot MeTtoaunyeckue pekomeHaauum

nekunn Bo Bpems nekummn CTyAEeHTbl OOJ1XXHbl COCPEenOoTO4YNTb BHUMAHNE Ha eé cooepXxaHun. OcCHOBHbIE
NONOXeHnA nekunmn, BaxXHble onpeneneHnsa n teopetn4yeckne nonoxeHms HeobXxoAUMO 3anunchiBaTh.
KOHCﬂeKTVIpOBaHI/Ie npegnaraeMoro npenogasarenem Mmarepumana Bblpa6aTbIBaeT y CTyOEeHTOB
HaBblK CaMOCTOATE/IbHOIo 0T6opa 1 aHannsa HeobxoouMoi Ons HUX MHpopMauum, ymeHue 6onee
CXarTo 1 4eTKO 3anncbiBaTtb yClbllaHHOE. KoHcnekT nekuui cnepgyet ncnonb3oBaTtb Kak 6a30Bbli
CI'Ip&BO‘-IHbIVI marepuan, CO,D,Gp)K&I.IJ,I/IVI npuMepbl NPUMEHEHUA pPa3/InyHbIX NOOX040B K OpraHun3aunm
KBAHTOBbLIX Bbl4MCNEHNIA. Jlekuum Tpe6y+0Tcs1 He CTOJIbKO paan 3anoMNHaHNA TeEOPETUHECKUX
KOHUENMUWIA, CKONbKO ON CnocobCTBOBAHMS MOHUMAHUIO BHYTpeHHem NOrnkn NpnMeHseMblX
anropuTtMmnyecKkmnx npnemos.

npakTudeckme | AyauTopHble NpakTUYeckne 3aHsSTMs NPoBoAsiTCcs B popMe nabopaTopHbix paboT, Ha KOTOPbIX

3aHATUS CTYAEHTbl AOMKHbI pelaTh pasnnyHble 3aaa4m no paspaboTke KBAHTOBLIX anropuTmMoB. HekoTopble
3a4aHus BbIMOMHSOTCS COBMECTHO rpynmoi BMECTE C NPenofaBaTeneM, HEKOTOPblE 3aaHns
TpebytoT CaMOCTOSTENBHOMO BbINONHEHUS. YacTMYHO nabopaTopHbie 3aHATUS MPOBOAATCS B hopme
VHOMBUIOYaNbHbIX KOHCYNbTaLUiA ¢ NpernoaaBaTeNieM Ha NpeaMeT paspelleHnst TeX BOMpoCcoB 1
npobnem, KOTOPblE BO3HWKAIT Y CTYNEHTOB.

camocTosl- | MisydeHune kypca npeasycMaTpuBaeT CUCTEMATUYECKY0 CaMOCTOSITENbHYIO paboTy CTYAEHTOB Han,

TenbHas IIOMNONHNTENbHLIMM Matepuanamun; pasBuTe HaBblKOB CAMOKOHTPONS, CMOCOOCTBYOWMX

pabota WHTeHcUduKauun y4ebHoro npouecca. MsydeHne neKUMoHHOro Matepvana no KOHCNekTy Nekumi
IIONIXXHO COMPOBOXAATbCA U3YYEHNEM PEKOMEHOYEMO NUTepaTypbl, OCHOBHOW U [OMNONHUTENBHOIA.
OCHOBHOVA LieNblo OpraHM3aLmm caMocToSITeNIbHOV PaboThl CTYAEHTOB SIBASIETCS cMcTemMaTmaaums u
aKTUBU3aUUS 3HAHWIA, NONYYEHHbIX UMW Ha NEKUMSX U B MPOoLecce NOAroTOBKM K NPaKTUYeCcKmMm
3aHATMSM. CTyieHTaM cneflyet CTPEMUTLCS K aKTUBU3aLUMUM 3HAHWIA HA 3aHSATUSX U MO [PYruM
avcuunnmHam. CamocTosTenbHas paboTa no U3ydeHuto Kypca npeanonaraeT BHeayauTOPHYIO
paboTy, KoTopas BktodaeT: 1. PelleHne NpakTuiecknx 3anay pasinyHoi CNoXHOCTY.
PekomeHayeTcs peluaTb 3a0a4v B Nopsiake yBeNMYeHUs CNOXHOCTU C y4eTOM MOKPbITUSI BCEX
OCHOBHbIX MOAX0MI0B K MOCTPOEHWIO KBAHTOBbIX anroputMoB. 2. PaccMoTpeHre BoNpocos.,
OCTaBNIEHHbIX Ha caMoCcTosiTeNbHOe n3yyeHue. 3. MoAroToBKYy K 9K3aMeHy.

aK3aMeH MopnrotoBka Kk aKk3aMeHy fomXHa 0becneynTb rnyboKoe 1 CMCTEMAaTU3NPOBaHHOE OCBOEHUE
TEOPETUYECKMX OCHOB KYypCa, a TakXe OCBOEHME NPakTUYECKMX NMPUEMOB pa3paboTkn KBAHTOBbIX
anroputMoB. [lns uenei noAroToBKU K 9K3aMEHY PEKOMEHYETCS B TEUEHWNE BCEMO CEMECTPA
paboTatb C OCHOBHOW U LOMOMHUTENBHON NUTEPATYPOii, COCTABNATL PA3NNYHbIE BCMIOMOraTeNbHble
MaTtepuarbl - KOHCMEKTbI, CIOBapy TEPMWHOB, KapTbl 3HAHWIA, PEECTPbl TUMOBLIX NPUEMOB
pas3paboTKu, CNNCKK TUMOBbIX ownbok. Bee aTn MaTepranbl No3BonsaT obecneyntb
CYICTEMAaTN3UPOBAHHBbI NMOAX0M K OCBOEHUIO Kypca, KOTopbli ByaeT Heo6xoanm CTyLEHTAM B UX
JanbHewnwen npodpeccroHanbHON AeATeNbHOCTH.

10. MepeveHb MHGOPMaLMOHHBIX TEXHONOIUIN, UCMOMNb3YeMbIX MPU OCYLLLECTBNIEHMN 06pa30BaTeNbHOro
npouecca no gucuunIuHe (MOAyno), BK/oYasi nepeyeHb NPOrpaMMHOro o6ecneyeHuns 1 MHPOPMaLMOHHbIX
CMpaBOYHbIX CUCTEM (NPY HEO6XOAUMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMOMUIA, NCTONb3YEMbIX NMPU OCYLLECTBNEHM 06pa3oBaTebHOro npolecca no
OUCUMNAVHE (MOLyNio), BKNOYas nepedeHb NporpaMMHOro obecrnedeHns n MHGOPMAaLIMOHHbBIX CMPaBOYHbIX CUCTEM,
npenctasneH B MpunoxeHun 3 k paboyen nporpamMMme OUCLMNNNHBI (MOZYNS).

11. OnucaHne maTepuanbHO-TEXHUYECKON 6a3bl, HEO6X0AMMON ANS OCYLLLECTBNEHU 06pa3oBaTe/ibHOro
npouecca no aucuunInHe (Mogynio)

MaTtepuanbHo-TexHM4Yeckoe obecneyeHre o6pasoBaTtenbHOro npoLecca no AucuunavHe (Moaynio) BKIoYaeT B cebs
cnenylowmne KOMNOHEHTbI:

MomelleHnst ofisi CaMOCTOSTENbHOM PaboTbl 0BY4AKWUXCS, YKOMMNIEKTOBAHHBIE CMELNANU3NPOBAHHOR MEBGENbIO (CTOMbI 1
CTYNbS1) U OCHAIEHHbIE KOMMbIOTEPHOM TEXHUKOM C BO3MOXHOCTbBIO NOAK/OYEHUs K ceTu "MIHTepHeT" 1 obecneveHnem
JOCTyna B 3NEKTPOHHYI0 MHGPOPMaLMOHHO-06pa3oBaTensHyto cpeny KDY.

YyebHble ayanTopun oNns KOHTaKTHOWM paboThl C MpenonaBaTeneM, yKoMNnekToBaHHble cneumanianpoBaHHoi Mebenbio
(cTonbl 1 CTYNbA).

KomnbioTep 1 npuHTEp ONs pacneyaTky pa3gaToyHbiX MaTepuanos.
MynbTuMeguiiHas ayautopus.

12, Cpeﬂ,CTBa apgantauumumv npenopgasaHusi oguCcUNNNIUHDbI K I'IOTpeﬁHOCTﬂM o6y'-|a|ou.|.|nxc5| UHBaNUOoOB U nNuuy C
orpaHn4eHHbIMU BO3MOXHOCTSAMU 300PO0BbSA

Mpwn HeobxonmMocTy B 0bpazoBaTenbHOM NPOLECCE NPUMEHSIOTCSA Cnepytowmne MeTodbl U TexHonorum, obneryaioume
BOCNPUATE MHGOPMaLLMK 0BYYaOWUMIUCS MHBANULAMW U NIMLAMU C OFPaHUYEHHbIMU BO3MOXHOCTSIMU 300POBbS:
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Mporpamma amcunnnmHbl "OCHOBbI KBAHTOBbIX BblymcneHunin"; 02.04.02 "dyHaameHTanbHas nHGopMaTka u MHAoOpMaLUMOHHble
TexHonorunm".

- co3daHune TEKCTOBOW Bepcun nto6oro HETEKCTOBOrO KOHTEHTA /s ero BO3MOXHOIro npeo6pa303ava B
anbTepHaTnBHbIE POPMBI, y,D,O6HbIe ONna pasnnyHbIX nonb3oBaTenen;

- CO3[aH1e KOHTEHTA, KOTOPbI MOXHO NPeACTaBUTb B Pa3NnyYHbIX Buoax 6€3 noTepn AaHHbIX UK CTPYKTYpbI,
npenycMOTPETb BO3MOXHOCTb MaclWwTabrypoBaHus TekcTa U n3obpaxeHuii 6e3 notepm kayecTsa, NpeaycMoTpeTb
LOCTYMHOCTb YNPaBNeHUst KOHTEHTOM C KnaBmaTypbl;

- co30aHne BO3MOXHOCTEN ansi 00y4atolmMXcs BOCNPUHUMATD OLHY U Ty Xe MHOPOPMAaLMIO U3 PasHbIX NCTOYHUKOB -
Hanpumep, Tak, 4Tobbl NMLA C HAPYWEHUSIMX CNyXa NosydYany MHGPOPMaLMIO BU3yarnbHO, C HAPYLWEHUSIMU 3PEeHNS -
aynvanbHo;

- NPVYIMEHEHNe NPOorpaMMHbIX CPEACTB, obecneymBatoLWmMx BO3MOXHOCTb OCBOEHMSI HABLIKOB 1 YMEHUIA, OOPMUPYEMBIX
OMCLUMMNIMHON, 3a CHET aNlbTePHATUBHbIX CMOCOOO0B, B TOM YMC/e BUPTYasibHbIX 1abopaTopuii U CUMYNSILIMOHHBIX
TEXHONOMNIA;

- NpuMeHeHne ONCTaHUMOHHbIX o6pa30|3aTer|be|x TEXHONOrNin ang nepegnayv Hgopmaummn, opraHndauum pasnnyHbix
hbopm I/IHTepaKTI/IBHOIZ KOHTaKTHOM pa60TbI o6y'-|a|ou4eroc9| C npenogaearenem, B TOM Hucne Beﬁl/lHapOB, KOTOpPbIe MOryT
6bITb MCMONb30BaHbI AJ15 npoeeneHmnsa BupTyanbHbIX NeKUMin ¢ BO3MOXHOCTbLIO B3aUMOOENCTBUSA BCEX y4aCTHUKOB
AONCTaHUMOHHOIo o6y'-|eHv|;|, npoeeneHns ceMmHapoB, BbICTyMJIeHNA C oknagamm 1 3alTbl BbINOTHEHHbIX pa60T,
nposeneHnsa TpeHNHros, opraHn3aunmn KONNEKTUBHOW pa6OTbI;

- MPUMEHEHNE LUCTAHUMOHHbIX 0Bpa3oBaTeNbHbIX TEXHONOIMIA 41 OpPraHnu3aummn OopM TEKYLLETO U MPOMEXYTOYHOIO
KOHTpOns;

- yBenndeHne npoaonxXnTtenbHOCT coadun 06yqa+ou4v|Mc91 nHBaNNMOOM Unn nnUOM C orpaHM4eHHbIMMN BO3MOXKHOCTAMM
300p0BbS hOpPM I'IpOMG)KYTO‘-IHOVI arrectauumn no OTHOWEHUIO K YCTaHOBHeHHOIZ NpPOAONIXUTENNIbHOCTU NX COoa4ql:

- NMPOLONXNTENbHOCTM cAayn 3a4éta Unm aKk3ameHa, NPoBOAMMOrO B MUCbMEHHON (POpMeE, - He Bonee yem Ha 90 MUHYT;

- NPOOONXUTENBHOCTU MOArOTOBKM 06yYatolerocs K 0TBeTy Ha 3a4éTe UM aK3aMeHe, MPOBOAUMOM B YCTHOW doopMme, - He
6onee 4eM Ha 20 MUHYT;

- NPOONMXMNTENIbHOCTU BbICTYMNeHNS 0Byyatowerocs npu 3awmTe Kypcosoi paboTbl - He Bonee 4em Ha 15 MUHYT.
Mporpamma coctaeneHa B cootBeTcTBMU ¢ TpeboBaHnamm ®FOC BO n yyebHbiM nnaHom no HanpasneHuto 02.04.02

"dyHOaMeHTanbHaa nHopmaTuka n MHPOPMaLNOHHbIE TEXHONOMMKU" 1 MarncTepckom nporpamme "MartemaTnyeckue
OCHOBbI 1 NpOorpammHoe obecneyeHne NHHOPMaLIMOHHON 6e30NacHOCTU 1 3alnThl MHbopMaLmn'.
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Mporpamma amcunnnmHbl "OCHOBbI KBAHTOBbIX BblymcneHunin"; 02.04.02 "dyHaameHTanbHas nHGopMaTka u MHAoOpMaLUMOHHble
TexHonorunm".

lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
51.B.0/].6 OcHOBbI KBAHTOBbLIX BbIHUC/IEHN

MNepeyeHb nuTepaTtypbl, HEOOXOAUMOM OISt OCBOEHUS OUCLMIUIUHBI (MOLOYNSA)

Hanpasnenue nogrotosku: 02.04.02 - dyHaamMeHTanbHas MHOpMaTka U UHPOPMALIMOHHbBIE TEXHONOrN

Mpodpunb noaroToBkM: MatemaTnyeckme OCHOBbI 1 NPOrpamMMHoe obecneyeHre MHHOPMaLMOHHOK 6e3onacHoCTY U
3alNTbl UHOPMaLMK

Keanudukaums BbiMycKHMKa: MarucTp

dopma 0by4eHus: o4Hoe

SA3bik 0by4eHuns: pycckuia

oa Hauana obyyeHus no obpasosatenbHol nporpamme: 2017

OcHoBHas nuTeparypa:

1. Meppu P. OnemeHTapHOE BBELEHUE B KBAHTOBbIE BblYMCNEHNS: YuebHoe nocobve - OonronpynHeiii: MHtennekt, 2015.
- 208 c. - Pexum goctyna: http://znanium.com/catalog/product/525928

2. MaHyTouHoBa A.®. CO0pHMK 3amad 1 ynpaxHeHni no Kypcy 'OCHOBbLI KBAHTOBbIX BblYMCNEHUIA'. - KasdaHb: KasaH.
yH-T, 2012. - 18 c. - - Pexxum poctyna: http://old.kpfu.ru/eng/departments/ktk/RESOURCE/tasksQuantum.pdf

3. XusaH H. KeaHToBas cnyyaiiHoCTb. HenokanbHOCTb, Tenenoprauus n opyrne KkBaHTosble Yyaeca - M.: AnbnuHa
HOH-dpUKWH, 2016. - 202 c. - Pexum poctyna: http://znanium.com/catalog/product/550060

4. Mpununko, B.K. ®dunaunyeckme 0CHOBbI KBAHTOBBIX BblYMCNEHUIA. [IuHaMuka Kybuta [SneKTpoHHbIA pecypc] :
moHorpachms / B.K. Mpununko, N.N. KoBaneHko. - 9nekTpoH. AaH. - CaHkT-MNeTepbypr : NlaHb, 2019. - 216 c. - Pexum
noctyna: https://e.lanbook.com/book/111888

5. Konpaes B. [. ApxutekTtypa 9BM: YyebHoe nocobve / B.[0. Kongaes, C.A. NlynuH. - M.: UL POPYM: HUL
NH®PA-M, 2014. - 384 c. - Pexxum goctyna: http://znanium.com/bookread2.php?book=424016

JononHutenbHasa nuteparypa:
1. Abnaes ®. M., Bacunbes A. B. Knaccuyeckre n KBaHTOBblE BETBAWMECS Nporpammsl. - KasaHckuii (MprBonxckuii)
doegepanbHbIA yHUBEPCUTET: VIHCTUTYT BbIYUCANTENLHON

MaTeMaTtuku 1 MHOPMaLMOHHbBIX TexHonoruii, Kadpeapa teopetudeckoi kubepHetuku, 2010. - 37 c. - Pexxum poctyna:
http://old.kpfu.ru/f9/bin_files/ablayev-vasiliev%21184.pdf

2. dunocodbckre Npobnemsl KBAHTOBOW Teopumn nHdbopmaumu: YuebHoe nocobue / Monukapnos B.C., Monukapnosa
E.B., Nonukapnoea B.A. - TaraHpor:lOxHblin heaepanbHbiii yHuBepcuteT, 2016. - 192 ¢. - Pexum goctyna:
http://znanium.com/catalog/product/991929

3. OCHOBbI KBAaHTOBOW 91eKTPOHWKN: y4ebHoe nocobve / MisaHos W. - PocToB-Ha-IloHy:M3paTtenscteo ODY, 2011. - 174
c. - Pexxum poctyna: http://znanium.com/catalog/product/556192

4. XpeHHukos, A. HO. BeeneHne B KBaHTOBYIO TeOpuio MHApopMaumn [OnekTpoHHbIA pecypc] / A. HO. XpeHHukoB. - M. :
DUSMATIINT, 2008. - 284 c. - Pexum pgoctyna: http://e.lanbook.com/books/element.php?pl1_id=2176
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Mporpamma amcunnnmHbl "OCHOBbI KBAHTOBbIX BblymcneHunin"; 02.04.02 "dyHaameHTanbHas nHGopMaTka u MHAoOpMaLUMOHHble
TexHonorunm".

lMpunoxerve 3
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
61.B.0/].6 OcHOBbI KBAHTOBbIX BbI4ACIEHWNI

nepe'-IeHb MHPOPMaALMOHHbIX TEXHONOIMMIW, UCNONb3YyeMbIX 411 OCBOEHUS AUCLUMUHDI (MO,IJ,yﬂ'il), BKo4yas
nepevyeHb nNporpaMmMmHOro obecneyeHus n MHPOPMaLMOHHbBIX CMIPaBOYHbIX CUCTEM

Hanpasnenue nogrotosku: 02.04.02 - dyHaamMeHTanbHas MHOpMaTKa U MHPOPMALIMOHHbBIE TEXHONOrN

Mpodpunb noaroToBkM: MatemaTnyeckme OCHOBbI 1 NPOrpamMmHoe obecneyeHre MHHOPMaLMOHHOK 6e3onacHoCTH U
3alMTbl UHOPMaLNM

Keanudukaums BbiMycKHMKa: MarucTp

dopma 0by4eHus: o4Hoe

SA3bik 0by4eHms: pycckuia

oa Hauana obyyeHus no obpasosatenbHol nporpamme: 2017

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

OnepauuoHHas cuctema Microsoft Windows 7 MpodbeccuonanbHas unum 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-MeToAMYECKas nuTepatypa ons JaHHOW AUCLMMNANHBI UIMEETCS B HANMYUK B SNIEKTPOHHO-OMBNMOTEUHOI cucTeme
"ZNANIUM.COM", nocTyn K KoTopoii npenoctasneH obyyatowmmes. I6C "ZNANIUM.COM" coaepXuT npom3BeneHns
KPYMHENWMX POCCUNCKUX YHEHbIX, PYKOBOAUTENEN rocy0apCTBEHHbIX OpraHoB, npenogaearenei segyLmx By30B CTPaHbl,
BbICOKOKBaNMULIMPOBAHHbLIX CMELMANNCTOB B pa3nnyHblx cdoepax busHeca. doHn 6nbnmotekn cpopMmnpoBaH C y4eToMm
BCEX M3MEHEHU 06pa30oBaTeNbHbIX CTaHAAPTOB U BKNKOHYAET y4ebHMKN, y4ebHble nocobus, yuebHO-MeToanYeCcKme
KOMMekchbl, MOHOrpadum, asTopedeparbl, Auccepraumm, SHUUKIoNeaun, CnoBapu U CNpaBoYHNKN,
3akoHo4arteNbHO-HOPMaTUBHbIE [OKYMEHTbI, CrieumanbHble Nepuognyeckme n3naHns n ndnaHusl, Boinyckaemble
nspartenbcteamu By30B. B HacTosiwee Bpems S5C ZNANIUM.COM cooTBeTCTBYET BCEM TPeOOBAHMSAM (oeepanbHbIX
rocynapcTBeHHbIX 06pasoBaTtenbHbIX CTaHAapToB Bbicwero obpasosaHust (PrOC BO) HoBOro NokoneHus.

YyebHo-meToamYeckas nutepatypa s LaHHOW AUCLMNAUHBI UMEETCS B HANUYMU B SNEKTPOHHO-BMBNNOTEYHOR crncTeMe
NapaTenbcTBa "MaHb" , LOCTyn K KOTOpOM NpenocTtasneH obydyatowmmes. 96C NapaTtenbcTea "MaHb" BkoyaeT B cebs
SNEKTPOHHbIE BEPCUM KHUT n3patenbcTBa "laHb" 1 opyrux BeLylwmx n3natenbcts y4ebHoM nuTepaTypsbl, a Takxe
SNEKTPOHHbIE BEPCUUN MEPNOANYECKUX U3OaHWUIA NO €CTECTBEHHbIM, TEXHNYECKUM U r'yMaHUTapHbIM Haykam. 9bC
N3paTenbcTea "MaHb" obecneunBaeT fOCTYN K HAYYHOW, y4ebHO nuTepaTtype 1 HayYHbIM NEPUOLNYECKAM U3LAHUSM MO
MakCMMarnbHOMY KONMYECTBY NPOOUNbHbLIX HANpPaBReHUiA ¢ COBNOAEHNEM BCEX aBTOPCKUX U CMEXHbIX Mpas.
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