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Mporpamma ancumnnuHbl "KeaHToBble Mogenu sBblymcnenmnin'; 01.03.02 "MprknagHas matemartuka n nHgopmartmka'.

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 gucumnnuHbl "KeaHToBble Mogenu sbldncneHunin”; 01.03.02 "lMpuknagHas matemaTrka u nHgopmaTmka”.

Mporpammy oucumnnuHel paspaboTan(a)(y) 3amMecTUTenb OMPEKTopa Nno Hay4yHow aesitenbHocTu aiHyTaonHoa A.d.
(OnpekTtopat NHctutyta BM 1t T, IHCTUTYT BLIYUCAUTENBHOW MATEMaTUK1N N MHOPMALIMOHHBIX TEXHONOIMI),
Aida.Gainutdinova@kpfu.ru

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

Obyuqarowumitcsi, OCBOVBLWNIA AUCLUNAUHY (MOOY/b), LOMXEH obnafaTth CneayowmnmMy KOMNEeTEHUUAMU:

LWndop PaclumndppoBka
KOMMeTeHLUn npuobpeTaeMoi KOMNETeHLMN
OrnK-3 CnocobHOCTb K paspaboTke anropuUTMUYECKMX 1 NPOrPaMMHbIX pelleHnii B obnactu

CUCTEMHOrO M NPWKNAAHOro NPOrpaMMUPOBaHIS, MaTEMaTUYECKMX,
MHZPOPMALMOHHbIX Y1 UMUTALMOHHBIX MOLENei, CO3AaHUI0 MHIPOPMALIMOHHbIX
pecypcoB rinobanbHblx ceTein, 06pas3oBaTenlbHOr0 KOHTEHTA, NpuknaaHbix 6as
[aHHbIX, TECTOB U CPEACTB TECTMPOBAHMUS CUCTEM U CPELCTB HA COOTBETCTBUE
CTaHOapTam 1 UCXOAHbIM TpeboBaHNsM

MnK-1 CnocobHocTb cobupatb, 0bpabaTbiBaTh M MHTEPNPETUPOBATL AAHHBIE COBPEMEHHbIX
Hay4HbIX NCCNeLoBaHUA, HEOOX0AUMbIE ANsi OPMUPOBAHNS BEIBOLOB MO
COOTBETCTBYIOLWMM HAYYHbIM UCCNELOBAHUSIM

MNnK-13 CnocobHOCTb MPUMEHSTb CYLWECTBYOWME M pa3pabaTbiBaTb HOBbIE METOAbI U
cpencTsa obyyeHus

MK-4 CnocobHocTb paboTtaTtb B COCTABE HAY4YHO-UCCNENOBATENbCKOMO 1
NPOM3BOACTBEHHOIO KOMNIEKTUBA U pellaTtbh 3anadv npodyeccroHanbHoOM
[nesTenbHoCTH

NnK-5 CnocobHOCTb OCYWECTBASATL LieneHanpaBneHHbIli TOUCK MHAPOPMaLMU O HOBEMLINX
Hay4HbIX 1 TEXHONOrMYECKMX AOCTUXEHUSX B CeTU VIHTepHET 1 13 apyrux
MCTOYHMKOB

MnK-7 CnocobHOCTb K pa3paboTke 1 MPUMEHEHMIO anropUTMUYECKUX U MPOrPaMMHbIX
peLeHnin B 06nacTi CUCTEMHOIO 1 MPUKNAAHOro NPOrpaMMHOro obecneyeHuns

Obyuarolumincs, 0OCBOVBLUWA AUCLUMAWHY (MOLYNb):
JonxeH 3HaTb:

NCTOPWIO 3aPOXAEHUS KBAHTOBOW MHCPOPMATUKM U COCTOSIHME Pa3BUTUS AaHHOK 0bnacT MHGOPMaTHKKL Ha
CErOAHSWHWNIA NeHb, OCHOBHbIE 3aKOHbI KBAHTOBbIX BbIYMCNEHWIA, ONPEeaENeHns Pas3nNYHbIX KBaHTOBbIX MOOENEN
BblYMCNEHUIA (MAWWH ThlOpPUHra, aBTOMATOB, CXEM M3 (PYHKLIMOHANbHBIX 31e-MEHTOB); TO, KakuM 0Bpas3om
npounssoauntcs 06paboTka BXOAHBIX C/IOB 1 pacno3HaBaHme Si3blkoB B JaHHbIX MOAENSIX;

JonxeH ymeTb:

OpPMEeHTMPOBATLCA B obnactu KBaHTOBbIX BblYUCNIEHWUIA, N B TOM, FO€ U Kaknm 06pa30M NMPUMEHSAIOTCA 3HAHNA N3 aTon
O6ﬂaCTVI, - B paCCMOTpPEHHbIX anropntMax KBaHTOBbIX BblYNCITIEHW, OEMOHCTPUPYIOWNX 3PIEKTUBHOCTb KBAHTOBbIX
BblYMCNIUTENEN MO CpaBHEHUIO C Knaccu4ecknmu, 0OBSCHSTL C MATEMATUYECKON TOYKM 3peHns Takne saBneHuns
KBAHTOBOW MEXaHMKU, Kak Tenenoprtauus, 3anyTaHHOCTb COCTOSIHWIA, KBAHTOBAS npenava Kkona, KBaHTOBBbI
napannennam, 1 T.4.

JonxeH Bnagetb:

OCHOBHbIMW MOHATUAMUN KBAHTOBOW MHPOPMaTNKKN, TAKUMIN, KaK MOHATNE Ky6I/ITa, ﬂp606pa3OBaHI/II7I N N3MepeHns
KBAHTOBOW CUCTEMBbI; npvemamm 1 MeTogamMm NoCTPoeHUs apdPEKTUBHbIX KBAHTOBbIX Mozenem.

JlonxeH neMoHCTpMpoBaTb CNOCOOHOCTb Y FOTOBHOCTb!
FOTOBHOCTb M CMOCOBHOCTL MPUMEHSITh MOJTyHEHHbIE 3HAHUS Ha NMPaKTUKe.

2. Mecto aucumnnuHbl (Moayns) B cTpyktype OMOIM BO

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

3AE
CrpaHuua 3 s 11. Bl YHH
rlorlyfos

AR 5 AN LM O



Mporpamma gucumnnuHbl "KeaHToBble Mogenu sbldncneHunin”; 01.03.02 "lMpuknagHas matemaTrka u nHgopmaTmka”.

HaHnas oucuunnuHa (Moaynb) BkAodeHa B pasgen "B1.8B.1B.6 ducunnnuHbl (Mogynun)" 0CHOBHOM NPOGPECCMOHANbHON
obpaszoBatenbHoi nporpammel 01.03.02 "MpuknanHas MmatemMatika u nHpopMaTtka (He NpeayCMOTPEHO)" 1 OTHOCUTCS K
AMCUMMNNMHaM no Belbopy.

OcsauBaetcs Ha 4 Kypce B 8 cemecTpe.

3. O6beM AUCUMNMJINHDI (MO,IJ,ynSl) B 3a4eTHbIX eanHMLUax C yKkasaHueM Konimyectea 4acoB, BblOe/iIeHHbIX Ha
KOHTaKTHYI0 paboTy obyuyatoLmxcs ¢ npenogasarenem (Mo Buaam yuebHbiXx 3aHATUIN) U HA CAMOCTOSITENIbHYIO
paboty obyuaromxcs

O6was TpynoeMKOCTb ANCLIMNMHBI COCTABASET 2 3a4eTHbIX(ble) eAnHWL(bl) Ha 72 yaca(oB).

KoHTakTHas paboTa - 40 4aca(oB), B TOM Yncie nekuun - 0 4yaca(oB), npaktudeckme s3aHatus - 0 yaca(os), nabopaTopHblie
paboTbl - 40 Yaca(oB), KOHTPONb CaMOCTOSITENbHOW paboThl - 0 Yaca(os).

CamocTositenbHas paboTta - 32 yaca(os).
KoHTponb (3a4€T / ak3ameH) - 0 yaca(os).
®dopma NPOMEXYTOYHOr0 KOHTPONS ANCLMMANHBI: 3a4€T B 8 ceMecTpe.

4. CopepXaHue OUCLMMINHDBI (MOAYNs), CTPYKTYPUPOBaHHOE MO TeMaM (pa3genam) ¢ ykasaHMeM OTBeA,EeHHOro Ha
HUX KONMYECTBa aKaf,eMUYeCKMX YacoB U BUAOB YYEOHbIX 3aHATUN

4.1 CTpyKTypa 1 TemMaTu4yeckuii niaH KOHTaKTHOM U CaMOCTOSITe/IbHOW PaboThbl N0 AUCLUNAUHE (MOBYNIO)

Bugbl n yachbl
KOHTaKTHOW paboThbl,

Pa3nenbl aMcuunInHbI / NX TPyAOEeMKOCTb CamocTtosiTenbHas
N Moayns Cemectp (B yacax) pa6orta
MpakTuyecknellabopatopHble
flexumm 3aHATUA paboTbl

Tewma 1. BeegeHue. VicTopus

1. [BOBHMKHOBEHWNS KBAHTOBbIX 8 0 0 2 2
BbIYUCNEHWUA.
Tema 2. OCHOBHbIE MOHATUSA

2. KBaHTOBbIX BbI4MCNEHWNIA 8 0 0 2 1
Tewma 3. OcHOBHble NocTynaTtbl

3. KBAHTOBOWN MEXaHWKMW. 8 0 0 2 1
Tema 4. OnpeneneHne 3anyTaHHbIX

4. |[kBaHTOBbIX COCTOSIHMSA, MPUMEPDI. 8 0 0 2 1
EPR- napapokc.

5. [Tema 5. KBaHTOBas kpuntorpadus. 8 0 0 2 4

6. [Tema 6. KBaHTOBbIE TENTHI. 8 0 0 2 1
Tema 7. MaccuBbl KBQHTOBbIX FEATOB.

7. KBaHTOBbIE CXEMbI. 8 0 0 2 1

8 Tema 8. MnoTHOe KBaHTOBOE 8 0 0 o 1

" [koompoBaHue. TenenopTame.

Tema 9. MNMpocTenwme KBaHTOBbIE

9. [anropuTMbi: anroputm Joiua, 8 0 0 5 1
" lanroputm Moriya-Ixo3ca, anropuTtm

BepHwTenHa-Basunpanu.

10.[Tema 10. AnropuTm CalimoHa. 8 0 0 2 1
Tema 11. AnropuTtm "poBepa noncka

1. B HEYMOPAO0YEHHOW Ba3e AaHHbIX. 8 0 0 2 2

12 Tema 12. KBaHTOBOE 8 0 0 > 1

‘[npeobpasosaHune dypbe.

Tema 13. 3apaya paktopumsaumm
13.[uncna. Knaccuuecknii anropmrw. 8 0 0 2 2
KeaHToBbIN anropuTm LLopa.

Tema 14. YcTONYMBOCTb KBAHTOBbIX

14.|Bbl4ncneHuin. KsaHToBOE 8 0 0 2 4
ncnpasneHune ownbok.
15 Tema 15. KBaHTOBbIE U KNAaccnyeckne 8 0 0 4 y

‘lKnaccbl CNOXHOCTW.

CrpaHnua 4 n3 11.




Mporpamma ancumnnuHbl "KeaHToBble Mogenu sBblymcnenmnin'; 01.03.02 "MprknagHas matemartuka n nHgopmartmka'.

Bugabl n yachbl
KOHTaKTHOW paboThbl,
N Paspgenbl pucuMnInHbI / Cemect MX TPy A0EMKOCTb CamocTosiTenbHasi
Moayns P (B yacax) pa6orta
MpakTuyeckmellabopatopHble
Jlekuvu 3aHATUSA paboTbl
Tema 16. OnpepneneHne KBaHTOBOrO
KOHEYHOro aBtTomara.
16. PacnosHaBaHue 513bIKOB KBAHTOBLIMU 8 0 0 2 1
KOHEYHbIMW aBToMaTamu.
Tema 17. OnpeneneHne KBaHTOBOM
17 6uHapHol nporpammbl. Beluncnexwii 8 0 0 5 1
"|pyHKUMIA KBAHTOBLIMU BETBSALMMUCS
nporpammamu.
Tema 18. CpaBHeHUE KBAHTOBbIX U
18.|knaccmyecknx BeTBAWMXCS NPOrpamm 8 0 0 2 1
Tema 19. KsaHTOBas
19.|[KOMMyHMKaUOHHas moaenb 8 0 0 1 1
BbI4MCIIEHNIA.
20. Tema 20. k-partition kBaHTOBas 8 0 0 1 4
KOMMYHMKaUNOHHAs MOGEND.
Utoro 0 0 40 32

4.2 CopepxaHue AuCUUMIUHBI (MOBYNS)
Tema 1. BBegeHue. IcTopusi BOBHUKHOBEHUSA KBAHTOBbIX BbIYMCIIEHUIA.

B naHHon Teme O6Cy)KJJ,aeTCﬂ NCTOPUA 3ap0XOeHNSA KBAHTOBbIX BblyMcneHun HadnHasa ¢ 80-x rogos XX Beka, a Takxe
COBpEeMeHHOEe COCTOsAHME B obnactu KBaHTOBOA NHPOPMAaTUKN. MNanaratotcs nepcneKkTnebl Ppa3BnUTUA laHHoW obnacTu.
OtpenbHo O6Cy)KJJ,aIOTC$1 obnactu NPUMEHEHNA KBAHTOBbIX BblYMCNIEHWNI, Takue, Kak Kpunrtorpadgus, o6pa60TKa

60onblUNX JOaHHbIX, 3a0a4n noncka n 1.4. Oécyx,uaromn OCHOBHbIE OTNNYNSA KBAHTOBbIX BbIHUCNIEHUI OT KNACCUYECKUX.

Tema 2. OCHOBHbIE MOHATUA KBAHTOBbIX BbIYUC/IEHUNA

OCHOBHbI€ MOHATNS KBAHTOBbIX BbIYMCNEHNIA: KyOWT, KBAHTOBAsS CUCTEMA, KBAaHTOBOE NpeobpasoBaHune, KBaHTOBOE
nsmepeHve. Matematuyeckuii annapat KBaHTOBbIX BbIYVCIEHWIA: TMHENHbIe Npeobpas3oBaHsl, YHATAPHbIE
npeobpasoBaHusi, HOPMa BEKTOPA, CBOMCTBA YHUTAPHbIX NpeobpasoBaHunii, 4EKAPTOBO U TEH3OPHOE NPOVN3BEAEHME
BEKTOPOB 1 MaTpuL, 1 T.0.

Tema 3. OCHOBHbIE nocrtynaTtbl KBAaHTOBOW MeXaHUKMU.

OcHOBHbIE nocTynartbl KBaHTOBOI MexaHukn. KBaHToBas cuctema. CoctaBHasi KBaHTOBas cucTema, ob6bennHeHHas
kBaHTOBas cuctema. CocTosiHMe KBaHTOBOM CUCTEMbI. DBONIOLIMS KBAHTOBOM cuctembl. KBaHTOBOE na3mepeHue. TeopeMa
HEKNOHNPOBAHUA. OcCHOBHOIN MatemMaTn4eckui annapar, I/ICI'IOJ'Ib3yeMbII71 B Teopunn KBAHTOBbIX BblYNCNEHWNIA.

Tema 4. OnpeneneHune 3anyTaHHbIX KBaHTOBbIX COCTOsIHUSA, Npumepbl. EPR- napanokc.

3anyTaHHble COCTOSIHNSA, UCTOPUSA OTKPbITMSA. [1Ba pasnnyHbix onpeaeneHns 3anyTaHHbIX KBAHTOBbIX COCTOSIHUIA - Yepes
pPasnoxXmMMOCTb KBAHTOBOW CMCTEMA U Yepe3 N3MepPEHNE KBaHTOBOM cucTeMbl. [1pyMepbl 3anyTaHHbIX KBAHTOBbIX
cocTosHuiA ¢ obocHoBaHueM. EPR- napanokc. Vicnonb3oBaHue agpdoekta entaglement B KBAHTOBbBIX BbIYUCNIEHMWSIX.

Tema 5. KBaHTOBasi Kpuntorpacdousi.

Knaccuyeckas kpuntorpadusam ee oCHOBHble NOHATUS. CUMMETPUYHOE 1 acCMMETPUYHOE wugposaHre. 3anada
pacnpeneneHuns Knoya B kpuntorpadun. KeaHtoeas kpuntorpadums. [NpoTokonbl KBaHTOBOrO pacnpeneneHums Knoya.
Mpotokon BB84. O6ocHoBaHWe cToikocTu npoTokona. KBaHToBble aTtaku. [MOHATUE NOCTKBAHTOBOW KpUNTOrpagum.

Tema 6. KBaHTOBbIE FreMTbl.

Knaccuyeckue reitol. [NonHasa cnctema knaccmyeckux reintos. KeaHToBble reinThl, MX ONpeneneHne, otan4ne ot
Knaccmyeckux reitos. MNpocTewme oLHOKYBUTHbIE, ABYXKYOUTHBIE, TPEXKYOUTHbIE reiThl. KOHTpOnMpyeMble KBaHTOBbIE
reiTol. MpeobpasosaHve Apamapa n Yonwa-Agamapa. Vix ponb. YHuBepcanbHble KBAHTOBbIE FefiThl C OKA3aTENbCTBOM
WX YHMBEPCAnbHOCTW.

Tema 7. MaccuBbl KBAaHTOBbIX reToB. KBaHTOBbIEe CXEeMbl.

OnpeneneHme KNacCUYecKux Cxembl kak Mogenu 6e3 namatn. CnoXXHOCTHbIE XapakTepUCTUKN KNacCUYECKOM CXEMBbI:
CJNNIOXHOCTb CXEeMbl U rny6|/|Ha cXeMbl. KBaHTOBbIE CXEMbI, X onpeneneHve. OCHOBHbIE OTNINYNS KBAHTOBbIX U
Knaccuyeckmx cxem. CnoXHOCTHbIE XapakKTepUCTUKN KBAHTOBbLIX CXEM. nOCTpOGHl/Ie NPOCTENWMNX KBAHTOBbIX CXEM.
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Mporpamma gucumnnuHbl "KeaHToBble Mogenu sbldncneHunin”; 01.03.02 "lMpuknagHas matemaTrka u nHgopmaTmka”.

Tema 8. NMnoTHOe KBaHTOBOE KOAUpoOBaHMue. Tenenopraums.

MpocTelilne KBaHTOBbIE aNrOPUTMbI: anropuT™M TENENopPTaLMmW, anropuT™ NNOTHOMO KOAUPOBaHWS, anroputM [doiya.
Peanuzaumns naHHbIX anroputMoOB Ha 513blke CXeM. Ponb 3amyTaHHbIX COCTOSIHUI B pacCMaTpuBaeMbIX anroputMax.
CnoxHocTb. CpaBHUTENbHBIA CNOXHOCTHOW aHanv3 KBaHTOBbIX anrOpUTMOB M 1 KNaCCUYECKMX anropuTMOB. 4Ns
peweHns faHHbIX 3aaay.

Tema 9. lNpocTeniune KBaHTOBbIE anropuTMbl: anroputm Jlionya, anroputm Monya-Ilxo3ca, anroputm
BepHwTenHa-BasupaHu.

PaccmatpuBatoTcsl npocTeiune KBaHTOBbIE anropUTMbl, KOTOPbIE 4EMOHCTPUPYIOT MOLLb KBAHTOBLIX BbIYUCIEHWIA,
anroputmbl Jowya n anroputm [Joiva-Ixo3ca. lMprnBoanTtcs peannsauns LaHHbIX anrOpUTMOB Ha S3bIKe CXEM.
CnoXHOCTb pelleHns aaHHbIX 3a4a4 KNacCu4YecKnMm BolYMcnnTenbHbiMn MmogensiMu. CnoxXHOCTb KBaHTOBOrO anropmtma.
CpaBHeHMe ¢ KNnacCu4eckmm anropntMamim pelleHnst 3aaadn (AeTepMMHMPOBAHHBIMU U BEPOSITHOCTHbIMK). 3HaYeHne
anroputmoB [onya n Hownya-Ixoaca.

Tema 10. Anroputm CaiMoHa.

3apaya 0 HaxoXAeHun neproa yHKLMM, NEPUOLNYHOM No Moaynto asa. AnroputM CaliMoHa. CnoXHOCTb pelleHunst
3aa4y KnacCcM4eckuMy anroputMamu (LeTePMUHMPOBAHHBIMUA U BEPOSITHOCTHLIMM). KBaHTOBbIM anropuTMm 1 ero
CNOXHOCTb. Peannaauns anroputMa Ha si3blke Ha S13blke KBaHTOBbIX CXeM. CpaBHEHMWE C KNacCMYeCKUMI anropuTMamu
peweHns 3anaqn (LeTeEPMUHUPOBAHHBIMU U BEPOSITHOCTHBIMMU).

Tema 11. Anroputm MpoBepa novcka B HEYNOpsA0YEeHHOW 6a3e JaHHbIX.

3afaya noucka B HeynopsooyYeHHoOM 6ase faHHbIX.Knaccnyeckue anroputMbl peLeHns 3aa4m novmcka B
HeynopsaoYeHHO 6ase faHHbIX (eTEPMUHMPOBAHHbBIE U BEPOATHOCTHBIE). VX CnOXHOCTL. KBaHTOBLIM anroputm
"poBepa B HeynopsLoYeHHoR 6a3e AaHHbIX. OCHOBHbIE 3Tanbl anroputMa. AHanma CnoxXxHocTu anropuTma I"posepa.
Vcnonb3osaHne anropmTtma ["poBepa 4ng peweHns gpyrux 3agad.

Tema 12. KBaHTOBOE nNpeobpa3oBaHne dypbe.

Knaccuyeckoe npeobpasoBaHue dypbe 1 anroputMbl ero BelducieHns. Knaccuiyeckuii anroputmbl npeobpasoBaHus
dypbe. Anropnt™ BbicTporo npeobpasosaHus Pypoe ero peanmaaumnsi. CIOXHOCTb KNacCUHecknx anropuTMoB
npeobpasosaHns Pypbe. KBaHTOBOE NpeobpasoBaHme Dypbe U €ro CpaBHEHUE C KNAacCUYeCcKM npeobpasoBaHrnem
®ypbe. CNOXHOCTb KBAHTOBbLIX U KNACCUYECKMX anrOpuUTMOB.

Tema 13. 3apava cpakTopu3saumm uncna. Knaccuueckum anroputm. KeaHrosbin anroputm LLopa.

MNMoHATME 0OHOCTOPOHHEW GOYHKLMM N UX 3HAYEeHWEe ANna KpunTtorpadpum. 3anada YMHOXEHUs Kak npuMep YCNoBHO
OAHOCTOPOHHEN hyHKUMK. 3agaya thakropusauun.Knaccmyeckue anroputmbl oakTopmsaumm (4eTepMUHNPOBaHHbIE,
BEPOATHOCTHbIE), UX CNOXHOCTb KBaHTOBbIM anroputm LWopa dakTopmsaumm yucna n HaxoxaeHusa nepvoga. AHanus
anroputma Lopa. MpumeHeHune anroputma LWopa k kpuntuorpadpuu.

Tema 14. YCcTOMUMBOCTb KBAHTOBbIX BbluncneHMn. KBaHTOBoe ncnpasneHue oLm6boK.

MoHsTME YyCTOMYMBOCTM BblYMCNEHNA. MeToabl ucnpaBneHne ownbok B KNACCUYECKMX BbIMUCTEHNSX. [PpUYrHBI
BO3HVKHOBEHWS KBAHTOBbIX OWNB0K. OTNNYME KBAHTOBbIX OWMBOK OT KNacCMYeCKUX. Y CTOMYNBOCTb KBAHTOBBIX
BblyMcneHunid. KBaHTOBOE ucnpasneHune ownbok. OTnnune KBaHTOBbIX OWMBOK OT Knaccuyeckunx. MeToabl koppekumm
KBaHTOBbIX OWMHOK. Mprmepbl.

Tema 15. KBaHTOBbIE U KJ1acCUUYECcKMne Knaccbl CTIOXXKHOCTM.

MoHATMA BEIMMCAMMOCTU 1 CNOXHOCTU. Tesnc Yepya, Hepya-ToropuHra. OnpegeneHme mawmHbl TolopuHra, MNMoHsatne
BPEMEPHOW 1 NPOCTPAHCTBEHHOW Mepbl CIOXHOCTU, X COOTHOWeHNS. OnpeaeneHme KnacCu4ecknx Knaccos
cnoxHocTn. Nx cooTHoweHwns. OTkpbiThle Npobnembl. KBaHTOBbIE KNACChl CNOXHOCTU. VX MECTO B nepapxuu
CNOXHOCTHbIX KNaccoB.

Tema 16. Onpe.u.enel-me KBaHTOBOro KOHe4YHoro astomara. PacnosHaBaHue s13bIKOB KBAHTOBbIMU KOHEYHbIMU
aBTOMaTamu.

OnpeneneHne KNaccn4eckoro KOHeYHoro asTomMara. Knacc 13blkoB, pacno3HaBaeMbIX KNacCUYECKMMU KOHEYHbIMU
aBToMartamu (IeTepPMUHUPOBAHHBIMU, HEAETEPMUHNPOBAHHBLIMU, BEPOSATHOCTHBIMK). OnpeaeneHne KBaHTOBOro
KOHEeYHoro aBtTomata. PacnoaHaBaHue S3bIKOB KBAHTOBbLIMY KOHEYHbIMW aBTOMaTtaMu. PasnnyHble MOOENn KBaHTOBbIX
KOHEYHbIX aBTOMATOB, UX CpaBHeHWe. Knacc sA3bIkoB, pacno3HaBaeMbIX KBAHTOBBIMU KOHEYHBLIMY aBTOMaTamm
CpaBHeHWe KBAHTOBbIX, LETEPMUHUPOBAHHBIX U BEPOATHOCTHBIX aBTOMATOB. CNOXHOCTL pacno3HaBaHns sS3blka
KBAHTOBbIMU aBTOMaTaMu. DPAEKTUBHbIE KBAHTOBbIE aBTOMATLI. MeToAbl MOCTPOEHNS 3PEEKTUBHBIX KBAHTOBBIX
aBTOMaTOB Ha NpUMepe aBTOMaToB, pacnosHarwowmx gyHkuun MODp, EQ.

Tema 17. OnpepeneHne KBaHTOBOM 6MHaAPHON NporpaMmmbl. BeluncneHun coyHKLMIA KBaHTOBLIMUA BETBALLUMUCS
nporpammamu.

Onpe,ueneHme KNnacCcu4ecKom BeTBSLWENCS nporpammebl. Jnunna, WKnpnHa n CNOXHOCTb BETBSLENCS nporpammsbl.
Onpe,ueneHme KBaHTOBOW BETBSLENCH nporpammbl. OTnunyme KBaHTOBOI MOAENM OT KNaccuyeckoin. BeluncneHnin
(*)yHKLI,VII7I KBAHTOBbIMW BETBALWMMUCA NporpaMmmamn. CpaBHMTeﬂbeIVI CNOXHOCTHOW aHanm3 KBaHTOBbIX U KNaCCUYECKNX
BETBALMXCA NporpamMm.
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Mporpamma ancumnnuHbl "KeaHToBble Mogenu sBblymcnenmnin'; 01.03.02 "MprknagHas matemartuka n nHgopmartmka'.

Tema 18. CpaBHeHMe KBaHTOBbIX U KJTaCCU4YECKUX BETBSALLLUXCHA NporpamMmm

CnoXHOCTb BbIYMCNEHNS CPYHKLMIA KNACCUNYECKUMM U KBAHTOBLIMU BETBALWMMUCSA NporpamMmamMn. Kputepumn BuIYMCNEHNS
PYHKUMS BETBSWMMUCS NPOrpaMMamu; BolducieHne 6e3 ownbkn, BbIYUCIEHNE C OFPHAHUYEHHO OWNBKONM, ¢
HeorpaHW4yeHHo oWnbKo, HeAeTEPMUHMPOBAHHOE BblYMCEHNE CPYHKUMIA MprMepbl QYHKLNIA, AEMOHCTPUPYIOLWMX
BbIYNCIUTENBHYIO MOLLb KBAHTOBbIX BETBAWMXCS Nporpamm. Knaccnyeckue n KBaHTOBbIE BETBALWMECS NPOrPaMMbl
KOHCTaHTHOW WNPWHBbI.

Tema 19. KBaHTOBasi KOMMYHUKaLMOHHAsA MOAeNb BbIYUCNEHUNA.

Knaccuuyeckas KOMMYHMKaUMOHHaA MOoLelb. OCHOBHbIE MOHATUS: O,EI,HOCTOpOHHVII7I, ﬂBYCTODOHHMIZ KOMMyHVIKaLI,I/IOHHbII7|
NPOTOKOJ1, CTI0OXHOCTb NMPOTOKONa. KsaHTOBas KOMMYHUKaLUWMOHHAA MO4eNb BblYMCIIEHUIA, €€ OTNNYME OT KNlacCnyeckom
mopnoenn. rlpI/IMepr 3doPeKTUBHbIX anropnuTMOB ANs KBaHTOBOW KOMMyHI/IK3.LI,I/IOHHOI7I momoenn. ﬂpOTOKOJ’IbI, ncnonbaywwne
3anyTaHHOCTb KBAHTOBbIX COCTOSIHMIA.

Tema 20. k-partition kBaHTOBasi KOMMYHUKaLMOHHasi MOAeNb.

PasnuyHble pPa3HOBUOHOCTU KOMMYHMKaLlMOHHOIZ MOLENN BbIYNCIEHNIA: ooHopayHOoBble BblHACNEHNSA, MHOIropayHOoBbIe
BblHMCIEeHUA, MOOeNlb C OBYMA N 6onee y4aCTHUKaMN. k-partition KBaHTOBAs KOMMyHUKaLUMOHHAaA MoOesb.
Vicnonb3oBaHue 3anyTaHHOCTW B anropnutMax aons KBaHTOBOM KOMMYHMKaLlMOHHOIZ monoenu. I'Ipl/lMep NpOTOKONa,
OCHOBAHHOro Ha UCNoNb30BaHUKN 3a-NMyTaHHbIX KBAHTOBbIX COCTOSIHUIA.

5. MepeyeHb yue6HO-MeTOAMUYECKOrO O6ecneyeHus Ajisi CaMoCTOATENbHON paboTbl o6yyatoLMxcsa no
AucuunnuHe (MOaynio)

CamocTosiTenbHas pabota oby4alolyxcs BeINOMHSETCS Mo 3a4aHNI0 U MPU MeTOOMYECKOM PyKOBOACTBE Npenofasarens,
Ho 6e3 ero HenocpencTBeHHOro y4actus. CamocTosiTenbHas pabota nogpasnensieTcs Ha caMocTosiTeNbHYO paboTy Ha
ayOUTOPHBIX 3aHATUSX U HA BHeayAUTOPHYIO caMocTosiTeNnbHyto paboTy. CamocToaTenbHas paboTa obydyatowmxcs
BKNOYAET Kak MOMHOCTbI0 CaMOCTOSITE/IbHOE OCBOEHME OTAE/NbHbIX TeM (pa3aenos) AUCUMUNINHLI, Tak 1 NpopaboTky Tem
(pa3penos), ocBaMBaeMbIX BO BpeMsi ayanTopHoli paboTbl. Bo BpeMsi caMocTosiTeNnbHOM paboTbl 0ByYatowmecst YuTaroT u
KOHCMEKTUPYIOT y4ebHyto, Hay4HYIo 1 CMPaBOYHYIO IMTEpatypy, BbINONHAIOT 3aaHus, HanpaefeHHble Ha 3aKpenneHne
3HaHW 1 0TPabOTKYy YMEHUIA U HABbIKOB, FOTOBATCS K TEKYWEMY 1 MPOMEXYTOYHOMY KOHTPOSIO NO AUCLMUNIUHE.

OpraHunsauusi caMocTosTenbHO paboTbl 0ByHaroIWMXCs PErnaMmeHTUPyeTCs HOPMaTUBHBIMI LOKYMEHTaMu,
y4ebHO-MEeTOANYECKON NMTEepPaTypoii U SNEKTPOHHBIMY 06pa30BaTENbHBIMU PECYPCaMU, BKIOYAS:

Mopsiook opraHn3aumm n ocylecTBAeHNs 0bpa3oBaTenbHON NesTeNnbHOCTM Mo 06pasoBaTebHbBIM MPOrpamMMam BhICLIETO
0bpasoBaHus - nporpammam bakanaspuara, nporpammam creumaniTera, nporpamMmam MarmcTpatypbl (YyTBepXaeH
npukasom MuHucTepctsa obpasosaHus u Hayku Poccuiickoin Pepepaunm ot 5 anpens 2017 roga Ne301)

Mucemo MuHucTepcTBa 0bpasosaHus Poccuiickoin @enepauum Ne14-55-996uH/15 ot 27 Hos6ps 2002 r. "O6
aKTUBM3aLUMM CAMOCTOATENbHON PaboThbl CTYAEHTOB BbICILMX Y4EOHbIX 3aBeAeHMA"

YcTae cheaepanbHOro rocynapcTBeHHOr0 aBTOHOMHOIrO obpasoBaTtenbHoro yupexaeHns "Kasarckmin (MpuBonxXckuii)
denepanbHblil yHMBepcutet”

MpaBuna BHyTPEHHEro pacnopsaka goeiepansHOro rocy1apCTBEHHOr0 aBTOHOMHOMO 06pasoBaTeNbHOMO yYpex aeHNs
BbICLIEro NpopeccmoHansHoro obpasosarus "KasaHckuii (Mpusonxckuii) doeaepanbHblii yHUBEpPCUMTET"

NokanbHble HopMaTuBHble akTbl KasaHckoro ([prBonXckoro) doenepanbHOro yH1ueepcuTeTa
WHTepHeT-nopTan obpasosatenbHbix pecypcoB KDY - http://www.kfu-elearning.ru/
NHTepHeT-noptan obpasosartenbHbix pecypcos no UT - http://algolist. manual.ru
WHTepHeT-nopTan no MaremMatnyeckmm Haykam - http://www.mathnet.ru

WHTepHeT-nopTan pecypcos no matemartumke - http://www.allmath.com/

WHTepHeT-nopTan pecypcos No MatemaTtuyeckmm Haykam - http://www.math.ru/

6. POHA, OLLEHOYHbIX CPEeACTB NO AUCLUUMNIMHE (MOAYNIO)

®DOoHAO OLEHOYHbIX cpencTs no gucunninHe (Mo,u,ymo) BK/IOYaEeT OLUEeHO4YHble MaTepualibl, Hanpae/ieHHble Ha NPOBEPKY
OCBOEHMNS KOMMETEHUWN, B TOM YMCE 3HAHWNA, yMeHVII7I 1 HaBblkoB. POHAO OLEHOYHbIX cpencTs BKO4YaeT oueHOYHble
cpencTea TeKylero KoOHTponda 1 oueHo4YHble cpenctea ﬂpOMe)KyTOLIHOIZ arrectauumn.

B choHIe OUeHOYHBIX CPEACTB COAEPXUTCS Creayiolas uHpopMaums:

- COOTBETCTBME KOMMETEHUUI NNaHMPYeMbIM peadynbTatam oby4eHus o JucUnnivHe (Moaynio);

- KPUTEPUM OLIEHMBAHNS CHOPMUPOBAHHOCTY KOMMNETEHLWIA;

- MEXaHU3M (DOPMUPOBAHWS OLIEHKM MO AMCUMNIVHE (MOAYNIO);

- onucaHve nopsiaka NPUMEHeHUs U NpoLeaypbl OLEHMBAHNS LS KAXA0r0 OLEHOYHOro CPencTBa;
- KpUTEpPUM OLIEHMBAHNS O KaXA0ro OLEeHOYHOro CpeacTBa;

- cogepXaHue OLEHOYHbIX CPeacTB, BKoYas TpeboBaHus, NpeabsBisemMblie K 0eicTBUSM 0bydatowmxcs,
IEMOHCTPVPYeMbIM peadynbTaTtaMm, 3a1aHns PasnnyHbIX TUMOB.

DOoHAO OLEHOYHbIX cpencTs no gucumninHe HaxoonTcs B rlpI/IJ'IO)KeHI/II/I 1k nporpamme oucumnianHbl (MO,EI,y}'IPO).
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Mporpamma gucumnnuHbl "KeaHToBble Mogenu sbldncneHunin”; 01.03.02 "lMpuknagHas matemaTrka u nHgopmaTmka”.

7. NepeyeHb nuTepatypbl, HEO6XOAUMON AN OCBOEHUS AUCLUN/INHBI (MOAYNS)

OcBoeHue gucuMnanHbl (Moaynsi) npeanonaraeT M3yYeHne OCHOBHOW U [OMNONHUTENbHOW y4ebHOM nuTepaTypbl.
Nutepatypa MoxeT ObiTb AOCTYMHa 0by4aloWwmnMcs B 0AHOM U3 ABYX BapuaHToB (MO0 B 000UX N3 HIX):

- B 9NIEKTPOHHOM BUAE - YEPES ANEKTPOHHBLIE OUONMOTEYHBIE CUCTEMBI HA OCHOBaHMM 3ak/o4eHHbIX KDY norosopos ¢
npasoobnanarensmu;

- B neyaTHoM Buge - B HayuHon 6ubnunoteke um. H.W. Nlobayesckoro. Obyyatowmecs nonyyaroT yuebHyio nutepatypy Ha
aboHeMeHTe Mo ynTaTenbckum 6uneTam B COOTBETCTBUM C Npasunamu nonb3osaHus HayyHol 6ubnmoTekoii.

ONeKTPOHHbIE U3AaHNS AOCTYMHbI AMCTAHLMOHHO 13 NtoBOI TOYKM NpY BBELEHMM 0OYYaOLWMMCS CBOErO NIOrMHA 1 Napons
OT JIMYHOTrO KabuHeTa B CUCTEME "ONEKTPOHHBIA yHUBEepcUTeT". Mpn MCNONb30BaHMK NEYaTHBIX M30AaHUA BBNNOTEYHDbI
oOHA, OOMKeH ObITb YKOMMNIEKTOBAH UMK M3 pacyeTa He MeHee 0,5 ak3emnnsapa (ans obydatowmxcs no droC 3++ - He
meHee 0,25 ak3emnngapa) Kax4oro U3 n3gaHuii OCHOBHOW nuTepaTtypbl U He MeHee 0,25 ak3emnnapa LOMNONHUTENbHO
nMTepaTypbl Ha Kaxaoro obyyarowerocs n3 yucna nuu, 0LHOBPEMEHHO OCBaUBAIOWMNX AAHHYIO ONCLMMNHY.

MepeyeHb OCHOBHOM 1 BONONHUTENBHOM Y4ebHOM nuTepaTypbl, HEOBXOAUMO AN OCBOEHWNS AMCUMNAMHBI (MOOYNS),
HaxoguTcs B MpunoxeHun 2 k paboyeit nporpamMme aucumnnvHbl. OH NOANEXMNT OBHOBAEHMIO NMPU N3MEHEHNM YCNOBUIA
noroeopoB KDY ¢ npaBoobnagatensiMm anekTpoHHbIX U34aHWA U NMPU N3MEHEHUW KOMNIEKTOBaHNS ooHA0B Hay4Hoi
6unbnuotekn Kdy.

8. NepeyeHb pecypcoB UHCGPOPMALMOHHO-TENIEKOMMYHUKALMOHHOM ceTn "UHTepHeT", He0OX0,AUMbIX ONS
OCBOEHUSI AUCLIMMIUHDbI (MOOYNA)

NHTepHeT-nopTan obpasoeatenbHbix pecypcos KDY - http://www.kfu-elearning.ru/
NHTepHeT-nopTan obpasosartenbHbIX pecypcos no UT - hitp://algolist.manual.ru
WHTepHeT-nopTan no maremMatmyeckum Haykam - http://www.mathnet.ru
WHTepHeT-nopTan pecypcos no marematuke - http://www.allmath.com/)
WHTepHeT-nopTan pecypcoB No MateMaTMyecknm Haykam - http://www.math.ru/)

9. MeToguyeckme ykasaHus pisi 06yyaroLLLUXCA MO OCBOEHUIO AUCLUNIUHBI (MOAYNS)
Bup, pa6ot MeTtoauueckue peKkoMeHpaLmm

na6opaTopr|e B Kypce 'KBaHTOBbLIE MOOENN BLIMUCNEHNIA' paccMmaTpuBaeTCcs NCTOPUA 3apoXOeHUs KBAHTOBbIX

pa60Tb| BblYNCIIEHWNIA; npmeBoOATCA onpeneneHns n NoOHATUA, NCNONb3yeMble B KBaHTOBOM nHpopmMatuke n
onuvpatroumecs Ha noctynartbl KBaHTOBOW MEXaHWKW; O6CY)K,D,aI-OTC$I OCHOBHblE 3aKOHbl KBaAHTOBbIX
BblYNCIIEHWNIA; AeTallbHO paccMmaTpuBaloTCsa N3BEeCTHble KBAHTOBbIE aliTOPUTMbI 06pa6OTKI/I n nepenayn
MHpopMauum, 4EMOHCTPUPYIOLME MOLLb KBAHTOBbIX BbIYUCIUTENbHbBIX mMozenemn no CpaBHEHUto C
Knaccn4eckmnmu.

camocTosi- | [Mpu camocTosiTensHoi paboTe 1 CaMOCTOSTENbHOM U3YHEHUN U 3aKPENNEHUN MaTeprana,

TenbHas MPONAEHHOro NOL PYKOBOACTBOM Npenodasatens, pekomeHayeTcs obpalats 0COOEHHOE BHUMaHME

pabota Ha NPaBUIbHOE MOHUMAHWE U3yYaeMblX MOHATUN, NPY 3aTPyAHEHUSX 0BpawaTtbes K NpPernoaaBaTtento
¢ Bonpocamu. PelleHne npegnaraembix yNpaxHEHUn cnyxaT npoBepke NpasuibHOCTU YCBOEHMWS
matepwuana. lNpu NoAroToBke K YCTHOMY OMNPOCY cnemyeTt NpoYmTaTb KOHCMEKT NeKunid, npu
HeobXoaMMOoCTN 0BpPaTMTLCS K NUTEpaType 13 Cnncka OCHOBHOM M AOMOMHUTENbHON NUTEpaTypbI.
XopoleMy 3akpenneHuno Mateprana crocobCcTBYeT CUCTEMATNYECKOE BbIMOMHEHNE LOMALIHMX
3a4aHuii 1 akTuBHas paboTa B Knacce.

3avet 3ayeT NpoBoANTCA B YCTHOW doopMe. buneTbl, npennaraemole Ha 3a4eTe, cogepxar

1. 0OMH TEOPETNYECKMIA BOMPOC MO KYPCy MPOYUTAHHBIX NEKLNIA

2. 0OHy 3ajavy, NofoOHYO TEM, YTO paCCMATPUBANMCH HA 3AHATUSIX.

Mpwu n3y4eHnm Kypca MoryT 6biTb UCMONb30BaHbl yuebHoe nocobus (aliHyTanHosa A.®. OcHOBEI
KBAHTOBbIX BblYMCNEHMiA. YuebHoe nocobue. KasaHb: M3a-so KIY. - 2009r. - 100c¢., MaiHyTanHOBA A.
@. KBaHTOBbIE MOLENM BblHMCHEHNI (y4ebHOe nocobre) KazaHb: Otevectso, 2016. - 104 c. 104 ¢.) .
Takxe nmeetca COOPHMK 3aaa4 U ynpaxHeHus no Kypcy 'OCHOBbI KBAHTOBbIX BbIYUCIEHWIA'.
MeToaunuyeckoe nocobue / A.®.lMaiHyTOMHOBA. - KazaHb:KasaH. YH-T, 2014. - 28c.

PaspaboTaHHoe y4ebHoe nocobue n cbopHMK 3amay MoXeT ObiTb NONE3HO Kak ans 6akanaBpos K1
MarucTpoB, CAyLWaoWMX KypC NEKUMiA NO KBAHTOBbIM BbIYUCNEHMSM, TaK M aCNNPaHTOB, BEOYLINX
nccnenoBaHms B 061acTv KBaHTOBOW MHCDOPMATUKN.

10. NMepeyeHb MHCGOPMALMOHHBIX TEXHOJOIMIM, UCMOJb3YEeMbIX NMPU OCYLLECTBIIEHUN 06pa30BaTe/IbHOro
npouecca no gucuuniavHe (Moayno), BKJoUYas nepeyeHb NporpaMMHOro obecneyeHnst U MHGOOPMaLMOHHDIX
CnpaBOYHbIX CUCTEM (MPU HEOOXOAUMOCTH)
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Mporpamma ancumnnuHbl "KeaHToBble Mogenu sBblymcnenmnin'; 01.03.02 "MprknagHas matemartuka n nHgopmartmka'.

MepeyeHb MHPOPMALMOHHBIX TEXHOMOMUIA, NCTONb3YEMbIX NMPU OCYLLECTBAEHU 06pa30BaTeNbHOro NpoLecca no
OUCUMNVHE (MOLYNI0), BKNOYAs NepedeHb NporpaMMHOro obecrneyeHns u MHGOPMALIMOHHbBIX CMPaBOYHbIX CUCTEM,
npenctasneH B MpunoxeHnu 3 k paboyen nporpaMMme OUCLMMNVHBI (MOLYNS).

11. OnucaHue matepuanbHO-TEXHUYecKon 6a3bl, HEOGXOAUMOW ANs OCYLLECTB/IeHUs 06pa3oBaTenbHOro
npouecca no aucuunnuHe (Moayno)

MatepuanbHo-TeXHUYECKOe obecrneyeHune o6pasoBaTeanoro npouecca no gucumnnmHe (MO4yno) BKAKYAET B cebs
cnepywouwme KOMMNOHEHTDI:

MoMelueHnst ons caMoCcToATENbHOM paboTbl 0ByHaOLWMXCS, YKOMMIEKTOBAHHbIE CNEeLMann3npoBaHHoi Mebenbto (CToNbl 1
CTYNbs1) U OCHAIEHHbIE KOMMbIOTEPHOM TEXHUKOM C BO3MOXHOCTbBIO MNOAK/OYEHUs K ceTu "MIHTepHeT" 1 obecneveHrem
LOCTyna B 3NIEKTPOHHYI0 MHAPOPMaLMOHHO-06pa3oBatenbHyto cpeay KDY.

YyebHble ayamMTopun ons KOHTakTHOW paboThl C MpenonaBatenem, yKOMNIeKkTOBaHHbIE Cneumani3npoBaHHol Mebenbio
(cTonbl 1 CTYNbA).

KomnbioTep 1 npuHTEp ONs pacneyaTky pa3gaToyHbiX MaTepuanos.
KomnbioTepHbIi knacc.

12. Cpe,IJ,CTBa apgantauuv npenogasaHus oUCUNMJIUHDI K I'IOTpEﬁHOCTSlM 06y'-|arou.|.|nxc5| WHBaANNOOB U NAL, C
orpaHun4eHHbIMU BO3MOXHOCTSAMU 300P0OBbSA

npl/l Heobx0OMMOCTH B O6p33083TeﬂbHOM npouecce NpuMeHsaTCa cnegyowme MetTodbl U TEXHONOrnn, obneryatouwue
BOCMpUATME UHpopMaLInUmK 06y‘-Ia}OLIJ,I/1MI/ICFI nHBanngamMn n nmuamm ¢ orpaHN4eHHbIMM BO3MOXHOCTAMU 300P0BbA:

- CO3[aHve TEKCTOBOW BEPCUM NIOBOro HETEKCTOBOIO KOHTEHTA LIS €0 BO3MOXHOr0 npeobpasoBaHus B
anbTepHaTVBHbIE POPMbI, YOOOHbIe ANl pa3NnYHbIX NONb30BaTenei;

- CO30aHNe KOHTEeHTa, KOTOprIZ MOXHO NpencTaBuUTb B pa3/inyHbIX BUOAX 6e3 noTtepun OaHHbIX WK CTPYKTYpPbI,
npegycMmoTpeTb BO3SMOXHOCTb MaCLIJTa6I/IpOBaHI/I9I TeKCTa un m306pa>|<eH|/||7| 6e3 noTtepun Ka4yectea, NpenycMoTpeTb
OOCTYNMHOCTb ynpaBneHnsa KOHTEHTOM C KnaBuaTypbl;

- CO3[aHve BO3MOXHOCTEW AJis 06y4atoLmMxcsl BOCMIPUHUMATb OLHY M Ty XXe MHPOPMaUMIO U3 PasHbIX NCTOYHIKOB -
Hanpumep, Tak, 4Tobbl NMMLA C HAPYLWEHWUAMY Clyxa NoNyyYani MHGOPMALIMIO BU3YalibHO, C HAPYILEHWSIMU 3PEHUS -
aymanbHo;

- NPVYIMEHeHNe NPOorpaMMHbIX CPeACTB, obecneyrBatoLmMx BO3MOXHOCTb OCBOEHMSI HABLIKOB 1 YMEHUIA, OOPMUPYEMBIX
OMCLMMAMHON, 3a CHET aNlbTepPHATUBHbBIX CNOCOOO0B, B TOM YMC/e BUPTYaNbHbIX nabopaTtopuii U CUMYASILIMOHHBIX
TEXHONOIMIA;

- MPUMEHEHVE ONCTAHUMOHHBIX 0BpasoBaTenbHbIX TEXHONOTMIA 4f1s Nepeaayyn MHGOpMaLum, opraHn3aunn pasnmnyHbIX
(POPM MHTEPAKTMBHOM KOHTAKTHOW paboThl 0By4arolwerocs ¢ npenonasaTeneM, B TOM Yucne BebrHapoB, KOTOPbIE MOTYT
6bITb NCNONb30BaHbI A1t MPOBEAEHNS BUPTYabHbIX NEKLUIA C BO3MOXHOCTbIO B3aMOAENCTBUS BCEX YHACTHUKOB
OUCTaHUMOHHOIO 06y4YeHUst, NPOBELEHUS CEMUHAPOB, BbICTYMIEHUS C AOKNALaMU U 3aLMTbI BbINOSHEHHBIX pabor,
NpoBeAeHNs! TPEHUHIOB, OPraHU3aLMy KONNEKTUBHOM paboThl;

- NPYMEHeHNe ANCTAaHUMOHHbIX 0B6pa3oBaTenbHbIX TEXHONOIMIA ANs OpraHM3aLmMmn OOPM TEKYLLEro 1 NMPOMEXYTOYHOMO
KOHTPONS;

- yBENNYeHne NPOoOONXNTENIbHOCTU caaqm oby4atolmMMcst UHBaANUOOM UK NINLOM C OrPaHnYeHHbIMU BO3MOXHOCTSIMI
3[0pOBbs DOPM NMPOMEXYTOYHON aTTECTALMMN MO OTHOLWEHWIO K YCTaHOBNIEHHOW NPOAONXUTENBHOCTY UX CHAYN:

- NPOLONXNTENbHOCTM CAaun 3a4éta Unm aKk3ameHa, NPoBOAMMOrO B MUCbMEHHOI PopMe, - He Bonee YeM Ha 90 MUHYT;

- NPOOONXNTENbHOCTX MOArOTOBKM 06y4Yatolerocsi K 0TBeTy Ha 3a4éTe UM aK3aMeHe, MPOBOAUMOM B YCTHOW doopMme, - He
6onee 4eM Ha 20 MUHYT;

- NPOLONXNTENbHOCTMN BLICTYNNEHNS 0ByHatowWwerocs npu 3awmte KypcoBoi paboTbl - He 6onee YeM Ha 15 MUHYT.

Mporpamma cocTaBneHa B cooTBeTcTBUM ¢ TpebosaHnsaMu GIrOC BO u y4ebHbiM nnaHom no HanpasneHuto 01.03.02
"MpuknagHas matematuka n nHgopmaTtuka" n Nnpocuo NOAroToBKM "He NPeLyCMOTPEHO".
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Mporpamma ancumnnuHbl "KeaHToBble Mogenu sBblymcnenmnin'; 01.03.02 "MprknagHas matemartuka n nHgopmartmka'.

lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
51.B.[1B.6 KBaHTOBbIE MOAENN BbIHUCIEHNI

MepeueHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

Hanpasnenne nogrotosku: 01.03.02 - MpuknagHas matematuka n nHdopMatuka
Mpodomnb NOAroTOBKN: HE NPeayCMOTPEHO

KBanudomkauus BeinyckHuka: bakanasp

dopma oby4eHus: o4Hoe

SA3bik 0by4eHmns: pycckuii

oa Hauana obyyeHus no obpasosatenbHol nporpamme: 2017

OcHoBHas nuTeparypa:

1.MapueHkos, C.C. OcHoBbl Teopymn ByneBbix pyHKLUI [DNEKTPOHHBIA pecypc] : yuebHoe nocobue / C.C. MapyeHkos. -
OnekTpoH. aaH. - Mocksa : ®uamarnut, 2014. - 136 c. - Pexxum goctyna: https://e.lanbook.com/book/59714

2. baiikos, 10.A. KBaHTOBasi MexaHuka [OnekTpoHHbIn pecypc] : yuebHoe nocobue / KO.A. balikos, B.M. Ky3HeLos. -
OnekTpoH. aaH. - Mockea : NapatenbcTeo 'JlabopaTtopus 3HaHwmit', 2015. - 294 c. - Pexxum goctyna:
https://e.lanbook.com/book/70719

JononHuTtenbHas nuteparypa:

1. XpeHHunkos, A.lO. BeeLeHve B KBAHTOBYIO TEOPUIO MHApOpMaLIMK [DNeKTPOHHBIA pecypc] : y4ebHuk / A.KO. XpeHHMKOB.
- OnekTpoH. naH. - Mockea : duamatnut, 2008. - 284 c. - Pexxum poctyna: https://e.lanbook.com/book/2176

2. FonbguH N. J1. KeaHToBas comamka. BeogHbiin kypc / MonbamH J1.J1., Hoeukosa IM.A. - JonronpyaHeii: MHTennekT,
2016. - 480 c.: ISBN 978-5-91559-199-7 Pexunm goctyna:http://znanium.com/catalog.php?bookinfo=552465

3. bpoiinb, Ilyn Nyn e Bpolinb. N3bpaHHble Hay4Hble Tpyabl. T. 1. CTaHOBNEHWE KBAHTOBOW hr3ukm: paboTbl 1921 -
1934 ropnos [OnekTpoHHbIN pecypc] / Jlyn ne Bpoiine. - M.: Jloroc, 2010. - 556 c. - ISBN 978-5-98704-505-3. Pexum
noctyna: http://znanium.com/catalog.php?bookinfo=468215
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Mporpamma ancumnnuHbl "KeaHToBble Mogenu sBblymcnenmnin'; 01.03.02 "MprknagHas matemartuka n nHgopmartmka'.

lMpunoxerve 3
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
651.B.[1B.6 KBaHTOBbIE MOAEN BbIYUCIEHN

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

Hanpasnenne noagrotosku: 01.03.02 - MNpuknagHas matematuka n nHdopMaTtuka
Mpodomnb NOAroTOBKW: HE NPeayCMOTPEHO

KBanudomkauus BeinyckHuka: bakanasp

dopma 0by4eHus: o4Hoe

SA3bik 0by4eHuns: pycckuia

oa Hauana obyyeHus no obpasosatenbHol nporpamme: 2017

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-MeToAMYeCKas nutepatypa ons JaHHOW AUCLMMNANHBI UIMEETCS B HANMYMK B SNIEKTPOHHO-OMBNMOTEUHOI cucTeme
"ZNANIUM.COM", nocTyn K KoTopoii npenoctaeneH obyyatowmmes. I6C "ZNANIUM.COM" coaepXuT npon3BeneHns
KPYMHENWMX POCCUNCKUX YHEHbIX, PyKOBOAUTENEN rocy0apCTBEHHbIX OpraHoB, npenogaearenein segyLmx By30B CTPaHbl,
BbICOKOKBaNMULIMPOBAHHbLIX CMELMANNCTOB B pa3nnyHblx cdoepax busHeca. doHn 6ubnmotekn cpopMmnpoBaH C y4eToMm
BCEX M3MEHEHUA 06pa30oBaTeNbHbIX CTaHAAPTOB 1 BKNKOHYAET y4ebHMKN, y4ebHble nocobus, yuebHO-MeToanYeCcKme
KOMIekchbl, MOHOrpadoum, asTopedeparbl, AuccepraLmm, SHUUKIoNeaun, CnoBapu U CNpaBoYHNKN,
3akoHo4arteNbHO-HOPMaTUBHbIE [OKYMEHTbI, CrieumanbHble Nepuognyeckme n3gaHns 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-meToamMYeckas nutepatypa s LaHHOW AUCLMNAUHBI UMEETCS B HANNYMU B SNEKTPOHHO-BMBNNOTEYHOR crncTeme
NapatenbcTBa "MaHb" , LOoCTyn K KOTOpOM NpepocTtasneH obyyatowmmes. 96C NapaTtenbcTea "MaHb" BktoyaeT B cebs
SNEKTPOHHbIE BEPCUM KHUT n3patenbcTsa "laHb" 1 opyrux BeLylwmx n3natenscts y4ebHoOM nuTepaTypsbl, a Takxe
SNEKTPOHHbIE BEPCUUN MEPNOANYECKUX U3OaHWUIA NO €CTECTBEHHbIM, TEXHUYECKUM U r'yMaHUTapHbIM Haykam. 9bC
N3paTenbcTea "MaHb" obecneunBaeT fOCTYN K HAYYHOW, y4ebHO NuTepaTtype 1 HayYHbIM NEPUOLNYECKAM U3LAHUSM MO
MakCMMarnbHOMY KONMYECTBY NPOOUNbHbLIX HANPaBReHUi A C COBNOAEHNEM BCEX aBTOPCKUX U CMEXHbIX Mpas.
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