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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
KOMMeTeHLuun npuobpeTaeMor KOMNETEHLUN
MK-5 CnocobeH paspabaTbiBaTb M MPUMEHSTb MaTEMATNYECKNE METObI, CUCTEMHOE U

NpuKnaaHoe nporpaMmHoe obecneyeHne Ans peleHns 3anay HayyHol v
NPOEKTHO-TEXHONOrNYECKOM AEATENBHOCTY

MK-7 Pa3paboTka 1 AOKYMEHTMpPOBaHWE NPOrpaMMHbIX UHTEepdoeicoB, paspaboTka
npouenyp c6opky MoLynei 1 KOMNOHEHT NporpaMMHoro obecneveHuns, paspaboTka
npouenyp passepTbiBaHNsS 1 0OHOBEHNS NPOrpaMMHOro obecneyeHns

Obyvarowmitcsi, OCBOMBWNIA AUCUUNAUHY (MOSYb):

JonxeH 3HaTb:

NCTOPWIO 3aPOXAEHNS KBAHTOBOW MHCPOPMATUKM U COCTOSIHME Pa3BUTUS AaHHOK obnacT MHGOPMaTHKKN Ha
CEroAHSWHWNIA NeHb, OCHOBHbIE 3aKOHbI KBAHTOBbIX BbIYMCNEHWIA, ONPEeaeNneHns pas3nyHbIX KBaHTOBbIX MOOENEN

BblYMCNEHWNI (MaLIJI/IH Tb}OpI/IHFa, aBTOMaTOB, CXeM U3 PYHKLNOHANbHbIX SJ'Ie-MeHTOB); TO, Kakmnm O6p330M
npon3eoaonTcs 06pa60T|<a BXOQHbIX CNOB 1 pacrno3HaBaHMe A3blkOB B AAHHbIX MOOENAX;

JonxeH ymeTb:

OpPWEeHTMPOBATbLCA B 0bnacTn KBAHTOBbIX BbIYUCIIEHWUIA, 1 B TOM, FOE U KaKUM 06pa30M NPYMEHSAIOTCSA 3HaHUA N3 3TON
obnactu, - B PaCCMOTPEHHbIX anropMTMax KBaHTOBbIX BbIYMCIEHNA, AEMOHCTPUPYIOWNX 3CPAEKTUBHOCTb KBAHTOBbIX
BblYNCNUTENEN MO CPABHEHMIO C KNTACCUYECKUMU, 0O BSACHSTL C MATEMATUYECKON TOYKM 3peHns Takne saBneHns
KBAHTOBOM MeXaHWKW, Kak Tenenopraumns, 3anyTaHHOCTb COCTOSHMIA, KBAHTOBas npegaya kona, KBaHTOBbIN
napannennam, n T.4.

JonxeH Bnanetb:

OCHOBHbIMW MOHATUAMU KBAHTOBOW MH(POPMaTUNKKN, TAKUMUN, KaK MOHATNE KY6I/ITa, npeoépasoBava N N3MepeHuns
KBAHTOBOW CUCTEMBbI; npvemamm 1 MeTogamMm NoCTPoeHUs aPdPEKTUBHBIX KBAHTOBbIX Mozenem.

LonxeH 0eMoHCTpUPoBaTb CNOCOBHOCTb M FOTOBHOCTb:
FOTOBHOCTb M CMOCOBHOCTb NPUMEHSITL NOMYYEHHbIE 3HaHUS Ha NPaKTUKe.

2. Mecto aucumnnuHbl (Moayns) B CTpyktype OIMOIM BO

HaHHas gncuunnuHa (Mogynb) BkAtodeHa B pasgen "61.8B.10B.06.01 OucumnaumHel (Mogynm)" OCHOBHOW
npocdpeccroHanbHoi obpasosatensHoit nporpamMmbl 01.03.02 "MpuknafHas MatemaTka U MHopMaTuka (He
npeaycMOTPEHO)" 1 OTHOCUTCS K AUCLIMIMHAM MO BbIOOPY.

OcsauBaetcs Ha 4 kypce B 8 cemecTpe.

3. 06bem aucumMnInHbI (MOAYNSA) B 3a4eTHbIX eAUHULLIAX C YKa3aHWeM KOIMYeCcTBa YacoB, BblAENEHHbIX Ha
KOHTaKTHy0 paboTy obyuaroLuxcs ¢ npenopasarenem (No BUAAM y4e6HbIX 3aHATUIA) U HAa CAMOCTOSATENbHYHO
paboty obyuaromxcs

O6was TpynoeMKOCTb ANCLMNANHBI COCTaBNSIET 2 3a4eTHbIX(ble) eanHWL(bl) Ha 72 yaca(os).

KoHTakTHas paboTa - 40 4aca(oB), B TOM 4ncne nekuun - 0 4yaca(oB), npaktTudeckume 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 ANCLMMNANHBI: 3a4eT B 8 ceMeCTpe.
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Mporpamma gucumnnuHbl "KeaHToBble Mogenu sbldncneHunin”; 01.03.02 "lMpuknagHas matemaTrka u nHgopmaTmka”.

4. CopepXxaHue aucUUNNUHbI (MOAYNSA), CTPYKTYpUpPOBaHHOE MO TeMaMm (pa3penam) ¢ yKkasaHMeM OTBeAeHHOro Ha
HUX KONMYecTBa akageMUYecKnx 4acoB U BUOOB y4eOHbIX 3aHATUN

4.1 CTpyKTypa U TeMaTU4eCKui nnaH KOHTaKTHOW M CaMOCTOSITENbHON paboThl MO AUCLMNNIMHE (MOAYNIO)

Bupobl n yachbl
KOHTaKTHOW paboThbl,

Pa3penbl gucunnnuHbl / X TPYyAOEMKOCTb CamocrositenbHas
N moayns Cemectp (B yacax) pa6ota
MpakTnueckue/laboparopHoble
Jlekumn 3aHATUSA paboTbl

Tewma 1. BeegeHue. VicTopus

1. |BO3HMKHOBEHUS KBAHTOBbIX 8 0 0 2 2
BbIYNCNEHWUA.
Tema 2. OCHOBHbIE NOHATUS

2. KBaHTOBbIX BbI4UCEHUIA 8 0 0 2 1
Tema 3. OcHOBHble nocTynaTtbl

3. KBAHTOBO MEXaHUKMW. 8 0 0 2 1
Tema 4. OnpeneneHve 3anyTaHHbIX

4. |KBAHTOBbIX COCTOSIHUS, NPUMEpPHI. 8 0 0 2 1
EPR- napapokc.

5. |Tema 5. KBaHTOBas kpuntorpadous. 8 0 0 2 4

6. |Tema 6. KBaHTOBbIE FENTHI. 8 0 0 2 1
Tema 7. MaccuBbl KBAHTOBbIX FE€ATOB.

7. KBaHTOBbIE CXEMBI. 8 0 0 2 1

8 Tema 8. MnoTHOE KBaHTOBOE 8 0 0 > y

" |koompoBsaHue. TenenopTauus.

Tema 9. lNpocTeiwme KBaHTOBbIE

9. [anropuTmbI: anropnTm Hoiya, 8 0 0 5 1
" lanroputm Honya-xo3ca, anropnt™

BepHwrenHa-Basunpaxu.

10.[Tema 10. AnropuTtm CarimoHa. 8 0 0 2 1
Tema 11. Anroputm ['poBepa nomcka

1. B HeyrnopsiAo4YeHHon 6ase OaHHbIX. 8 0 0 2 2

12 Tema 12. KsaHTOBOE 8 0 0 5 y

‘|npeobpasoBaHne Pypbe.

Tema 13. 3apava paktopmsaumu
13.]4uucna. Knaccuyeckuin anropmutm. 8 0 0 2 2
KeaHTOBbIN anroputm LWopa.

Tema 14. YCTONYMBOCTb KBAHTOBbIX

14.[BbluncneHnin. KeaHtoBoe 8 0 0 2 4
ncrnpaeneHune owmbok.
15 Tema 15. KBaHTOBbIE 1 KNnaccuyeckune 8 0 0 4 1

‘l[knaccbl CNOXHOCTW.

Tema 16. OnpeneneHne KBaHTOBOrO
KOHEYHOro aBTomara.

16. PacnosHaBaHue S3bIKOB KBAHTOBbIMU & 0 0 2 1

KOHEYHbIMU aBTOMaTamu.

Tema 17. OnpeneneHne KBaHTOBOM

17 6uHapHol Nporpammbl. Beluncnexwii 8 0 0 o 1
"|PyHKUMIA KBAHTOBBLIMU BETBALWNMUCS
nporpammamu.
Tema 18. CpaBHEHME KBAHTOBbIX U
18.[knaccmyecknx BeTBAWMXCS NPOrpamMm 8 0 0 2 1

Tema 19. KBaHTOBas

19.|KOMMyHUKaUWOHHas Mogenb 8 0 0 1 1
BblYNCNEHNIA.
50 Tema 20. k-partition kBaHTOBas 8 0 0 1 4

'|KOMMYHMKaLWOHHasa Mooenb.

NToro 0 0 40 32

4.2 CopepxaHue AUCUUMINHbI (MOBYNSA)

CrpaHnua 4 n3 11.




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

Tema 1. BeepeHue. UcTtopusi BOBHMKHOBEHUSI KBAHTOBbIX BbIYUCIIEHUN.

B naHHoli TeMe 0b6cyXAaeTcs NCTOPUSI 3apOXAEHMsI KBAHTOBbIX BblYMCIEHNI HadnHas ¢ 80-x rogos XX Beka, a Takxe
COBPEMEHHOE COCTOsIHME B 06NnacTy KBAHTOBOW UHApOpMaTKKK. ManaratoTcs nepcnekTmBbl passButus gaHHon obnactu.
OT1nenbHo 0bcyxaatTcs 06nacTi NPUMEHEHNS KBAHTOBbIX BbIYUCNEHUIA, TAKME, Kak KpunTorpadus, obpaboTka

6onblnX AaHHbIX, 3a4a4m novcka u 1.4. OBCyXaalTCsi OCHOBHbIE OTNNYMS KBAHTOBbIX BbIYMCIEHWIA OT KNACCUYECKUX.

Tema 2. OCHOBHbIE MOHATUA KBAHTOBbIX BbIYUC/IEHUNA

OCHOBHbIE MOHATUS KBAHTOBbIX BbIYUCIEHWIA: KyOUT, KBAHTOBAs CMCTEMA, KBAHTOBOE npeobpasoBaHne, KBaHTOBoe
namepeHve. Marematnyeckuin annapar KBaHTOBbIX BbIYUCIEHUIA: NMHeNHble NpeobpasoBaHusl, yHUTapHbIe
npeobpasoBaHusi, HOPMa BEKTOPa, CBOMCTBA YHUTAPHbIX NpeobpasosaHuii, 1eKapToBO U TEH30PHOE NPou3BeaeHne
BEKTOPOB ¥ MaTpuL, 1 T.A.

Tema 3. OCHOBHble NOCTYNaThl KBAHTOBON MEXaHUKM.

OcHoBHble NocTynatbl KBaHTOBOM MexaHuku. KBaHToBasi cuctema. CocTaBHas KBaHToBasi cucTema, 06beanHeHHas
kBaHTOBas cuctema. COCTOSHME KBAHTOBOM CUCTEMBI. DBOMOLMS KBAHTOBOW CMCTEMbI. KBAaHTOBOE n3mepeHne. Teopema
HeKNnoHnpoBaHus. OCHOBHOW MateMaTUYECKUiA annapar, UCMOo/b3yEMbI B TEOPUUN KBAHTOBbIX BbIYUCTIEHWIA.

Tema 4. OnpepeneHue 3anyTaHHbIX KBAHTOBbIX COCTOSIHUSI, npuMepbl. EPR- napapokc.

3anyTtaHHble COCTOSHNSA, MCTOPNS OTKPbLITUA. [1Ba pasnunyHbix onpeaeneHns 3anyTaHHbIX KBAHTOBbIX COCTOSIHWIA - Yyepes
pasnoxmMoCTb KBAHTOBOWM CUCTEMA U Yepe3 N3MepeHne KBaHTOBOM cucTeMbl. [prmepbl 3anyTaHHbIX KBaHTOBbIX
cocTosiHMiA ¢ obocHoBaHueM. EPR- napanokc. Micnonb3osaHne achdpekta entaglement B KBAHTOBbIX BEIYUCNEHUSX.

Tema 5. KBaHTOBasi Kpunrorpachus.

Knaccnyeckas kpuntorpadumsam ee 0CHOBHblE NOHATUSA. CUMMETPUYHOE M aCCMMETPUYHOE WugpoBaHme. 3anada
pacnpegeneHns knoya B kpunTtorpadun. KesaHtosas kpunrtorpadpus. [MpoTokonbl KBAHTOBOro pacnpeneneHns Knoya.
MpoTokon BB84. O6ocHoBaHUE CTOMKOCTY NpoTokona. KeaHToBble ataku. MoHATUE NOCTKBAHTOBOM KpunTorpaduu.

Tema 6. KBaHTOBbIE remTbl.

Knaccuueckue reiTbl. MonHas cuctema knaccudeckux reintos. KBaHTOBbIE reliThl, X onpeneneHue, otanyme ot
Knaccu4yeckux reimtos. MpocTeiwme oLHOKYOUTHbIE, ABYXKYOUTHbIE, TPEXKYBMTHbIE reiTel. KOHTponMpyeMble KBaHTOBbIE
reitol. MpeobpasoBaHve Apnamapa n Yonwa-Aanamapa. Vx ponb. YHuBepcanbHble KBAHTOBbIE MeiThl C oKa3aTeNbCTBOM
WX YHUBEPCAaNbHOCTM.

Tema 7. MaccuBbl KBaHTOBbIX reMToB. KBaHTOBbIE CXEMbI.

Onpeﬂ,eneHme Knaccm4eckmx cxembl kak mogenu 6e3 namat. CNoXHOCTHbIe XapakTepucTunkm KNacCU4YECKON CXEMBbI:
CNOXHOCTb CXeMbl 1 rny6|/|Ha cxeMbl. KBaHTOBbIE CXEMbI, KX onpeneneHmne. OCHOBHbIE OTNNYUSI KBAHTOBbIX U
knaccudyeckumx cxem. CNoXHOCTHbIe XapakTepUCTUKnN KBaHTOBbIX CXEM. nOCTpOeHI/Ie I'IpOCTGI7ILLII/IX KBAHTOBbIX CXEM.

Tewma 8. NMnoTHOe KBaHTOBOE KOoAupoBaHue. Tenenoprauums.

MpocTeiine KBaHTOBbIE aNrOPUTMbI: anrOpuUTM TENENopTaLumW, anropuT™ MIOTHOMO KOAUPOBaHWs, anroputM [oiya.
Peanuzauns naHHbIX anroputMOB Ha 513blke CXeM. Ponb 3amnyTaHHbIX COCTOSIHUI B pacCMaTpUBaeMbIX anroputMax.
CnoxHocTb. CpaBHUTENbHBIA CNOXHOCTHOW aHanv3 KBaHTOBbIX anrOpUTMOB 1 11 KNAaCCUYECKMX anropuTMOB. LS
peweHns faHHbIX 3a4au.

Tema 9. lNpocTerLune KBaHTOBbIE aNropuTMbl: anropuTtm Lonuya, anroputm Lonya-Ixo3ca, anroputm
BepHwTenHa-BasnpaHn.

PaccmaTtpuBalotcs npocTeiime KBaHTOBbIE anroOpyTMbl, KOTOPbIE AEMOHCTPUPYIOT MOLLb KBAHTOBbIX BbIYUCNEHNIA,
anroputmbl donya v anroputm Jonya-Ixo3ca. lNpmeoanTtca peannsauns LaHHbIX anrOpUTMOB Ha S3blKE CXEM.
CnoXHOCTb pelleHns AaHHbIX 3a4a4 KNacCMYeckMMm BblYUCANTENbHbIMW Modensamu. CnoXHOCTb KBAHTOBOrO anroputma.
CpaBHeHune ¢ KnaccmyeckrMm anropnutMamn pelleHns 3agadm (LeTePMUHNPOBAHHBIMA U BEPOSTHOCTHLIMW). 3HaYeHne
anroputmoB Hoiiva n Jonya-Ixo3ca.

Tema 10. Anroputm CanimoHa.

3agava 0 HaxoXaeHUK nepuona oyHKUUK, nepmo,uw-lHon no Moayno nOea. AﬂrOpI/ITM CaitmoHa. CnoxHocTb peweHns
3aaadun Knaccn4eCkmmm anropmntmamm (,El,eTepMI/IHI/IpOBaHHbIMVI n BGDOHTHOCTHbIMI/I). KBaHTOBbI anroput™Mm n ero
CNoXHOCTb. Peannaauns anroputMa Ha A3blke Ha A3blke KBAHTOBbIX CXEM. CpaBHeHI/Ie C Knaccnm4eCkmnmm anropmtmamm
pelweHnd 3anadn (,D,eTepMI/IHI/IDOBaHHbIMI/I n BepOﬂTHOCTHbIMI/I).

Tema 11. AnropuTtm 'poBepa noncka B HeyNnopsiaoYeHHOW 6a3e JaHHbIX.

3apava noucka B HeynopsimoYeHHol 6ase faHHbIx.Knaccuyeckme anropuTMbl peweHns 3anadv noncka B
Heynopsino4YeHHon 6ase faHHbIX (AeTePMUHMPOBAHHBIE U BEPOSITHOCTHBIE). VX cnoXHocTb. KBaHTOBLIM anroputm
poBepa B HeynopsnoYeHHol 6ase faHHbIx. OCHOBHbIE aTanbl anroputMa. AHanua CnoxHocTy anroputMa posepa.
Wcnonb3oBaHue anroputma (poBepa Ansa peweHns opyrux saaau.

Tema 12. KBaHTOBOE Npeobpa3oBaHue dypbe.
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Mporpamma gucumnnuHbl "KeaHToBble Mogenu sbldncneHunin”; 01.03.02 "lMpuknagHas matemaTrka u nHgopmaTmka”.

Knaccuueckoe npeobpasosaHme dypbe 1 anropuTMbl ero BolumcneHus. Knaccuyeckuin anroputMbl npeobpasosaHus
dypbe. AnropnTM BbICTPoro npeobpasosaHus dypbe ero peanusaums. CNOXHOCTb KNaCcCUYECKUX anropuTMoB
npeobpasosaHus dypbe. KBaHToBOE NpeobpasoBaHune Dypbe 1 ero CpaBHEHME C KNAcCMYecKM NpeobpasoBaHnem
dypbe. CNOXHOCTb KBAHTOBbIX M KNACCUYECKUX airOpUTMOB.

Tema 13. 3apaya cpakTopu3saumm yncna. Knaccuyeckum anroputm. KeaHrosbin anroputm LLopa.

MoHSTME OIHOCTOPOHHEN CYHKLMM 1 UX 3HAYEHME ANs KpunTorpadouu. 3anaqa YMHOXEHUS Kak NpruMep YCNoBHO
OLHOCTOPOHHEN cpyHKLMW. 3aada dpakTopusaumn.Knaccuyeckne anroputMel goakTopmaaunm (0eTepMUHNPOBaHHbIE,
BEPOSITHOCTHbIE), NX CNOXHOCTb KBaHTOBLIN anroputm LWopa dpakTopusaumm ymcna u HaxoxaeHvst nepvona. AHanna
anroput™ma Lopa. MpumeHeHune anroputma Lopa k kpunTtuorpadomu.

Tema 14. YcTOMYMBOCTb KBaHTOBbIX BblducneHun. KsaHToBoe ucnpasneHue owmnboK.

MoHSITME YCTOMYMBOCTM BblYMCNEHNA. MeTobl UcrnpaBneHne ownbok B KNaccu4eckmx BblYMcneHnsX. MpuymHbl
BO3HVKHOBEHWS KBAHTOBbIX OWKNO0K. OTNNYME KBAaHTOBbIX OWMBOK OT KNacCUYeCcKUX. ¥ CTOMYMBOCTb KBAHTOBBIX
BblyMcneHuii. KBaHToBoe ucnpasneHue ownbok. OTnnyme KBaHTOBbIX OWMBOK OT Knaccuyeckux. MeToabl Koppekumm
KBaHTOBbIX oWnbHoK. Mprmepbl.

Tema 15. KBaHTOBbI€ M KflacCUYeCKue Knaccbl CIOXHOCTM.

MoHATMSA BEIMUCIMMOCTU 1 CNOXHOCTU. Teanc Yepua, Hepya-TelopuHra. OnpeneneHme mawmHel TolopuHra, MNMoHsaTne
BPEMEPHOW 1 NPOCTPAHCTBEHHOW MEPbI CIOXHOCTU, X COOTHOWeHNS. OnpeaeneHme KnacCu4ecknx Knaccos
cnoxHocTun. Nx cooTHoweHusi. OTkpbITble Npobnembl. KBaHTOBbIE KNacchl CAOXHOCTUW. X MecTo B nepapxum
CNOXHOCTHbIX KNaccos.

Tema 16. Onpep.enel-wle KBaHTOBOro KOHEeYHoro asTomara. PacnosHaBaHue s13bIKOB KBaHTOBbIMU KOHEYHbIMUY
aBTOMatamu.

OnpegneneHne Knaccn4yeckoro KOHeYHoro asTomMara. Knacc A3blkoB, pacno3HaBaeMbIx KNacCu4eckmmm KOHEYHbIMU
asToMaramu (0eTepMMHUPOBAHHBIMW, HEAETEPMUHNPOBAHHbLIMW, BEPOATHOCTHBIMK). OnpeaneneHne KBaHTOBOro
KOHeyHoro aetomarta. PacnoaHaBaHue S3bIKkOB KBAHTOBLIMW KOHEYHbIMM aBToMaramu. PasnmyHblie Moaenn KBaHTOBbIX
KOHEYHbIX aBTOMATOB, UX cpaBHeHne. Knacc A3bIkoB, pacno3HaBaeMbix KBAHTOBBIMU KOHEYHbLIMM aBTOMaTamm
CpaBHeHne KBaHTOBbIX, AETEPMUHUPOBAHHbIX N BEPOATHOCTHBLIX aBTOMaToB. CNOXHOCTb pacno3HaBaHns a3blka
KBaHTOBbIMW aBTOMaTamu. SPPEKTUBHbIE KBAHTOBbIE aBTOMAThl. MeToAbl NOCTPOEHNS 3PEEKTUBHBIX KBAHTOBbIX
aBTOMaTOB Ha NMpUMepe aBToMaToB, pacnosHarwowmx dyHkuun MODp, EQ.

Tema 17. OnpepeneHne KBaHTOBOM GMHapPHON NporpamMmbl. BoluncneHumn ¢oyHKLMA KBaHTOBLIMA BETBALLLUMUCS
nporpaMMamu.

OnpegneneHune knaccnyeckow BeTeaWwenca nporpammbl. [nvHa, WwmprHa n CAOXHOCTb BETBSWENCS NPOrpamMMsi.
OnpegneneHune KBaHTOBOW BeTBAWENCS nporpammbl. OTAnymMe KBaHTOBOW MOOENN OT KNaccu4eckon. BelaucneHmi
OYHKLUMNIA KBAHTOBLIMU BETBAWMMUCSA Nporpammam. CpaBHUTENbHBIV CIOXHOCTHOM aHannM3 KBaHTOBbIX U KNACCUYeCKnX
BETBALWMXCA NPOrpamm.

Tema 18. CpaBHeHMe KBaHTOBbIX U KJTaCCUYECKUX BETBSALLLUXCHA NporpamMmm

CnoXHOCTb BbIMUCAEHNSA (PYHKUMIA KNAaCCUHECKMMY N KBAHTOBBIMU BETBAWMMUCS Nporpammamn. Kputepmm Bbl4UCIEHNS
PYHKLMS BETBAWMMUCS NPOrpaMMamm; BbluncneHve 6e3 ownbkm, BbIMUCNEHNE C OFPHAHWYEHHOI OWKNBKONA, ¢
HeorpaHM4YeHHo oWMOKOW, HELETEPMUHUPOBAHHOE BblYMCNEHNE CPYHKLMIA [TprMepbl (oyHKLNIA, LEMOHCTPUPYOWMNX
BbIYMCNNTENBHYIO MOLLb KBAHTOBbIX BETBAWMXCS Nporpamm. Knaccmuyeckme 1 KBaHTOBbIE BETBSWMECS MPOrpamMMbl
KOHCTaHTHOW WNPWHBbI.

Tema 19. KBaHTOBasi KOMMYHUKaLMOHHAA MOAeNb BbIYUCNEHUNA.

Knaccuuyeckas KOMMYHMKaUMOHHaA MOoLellb. OCHOBHbIE MOHATUS: O,EI,HOCTOpOHHVII7I, ﬂBYCTOpOHHMIZ KOMMyHVIKaLI,I/IOHHbII7|
NPOTOKOJ1, CTI0OXHOCTb NMPOTOKONa. KBaHTOBas KOMMYHUKaLUWMOHHAA MO4eNb BblYMCIIEHUI, €€ OTNNYME OT KNlacCnyeckom
mopoenn. rlpI/IMepr 3doPeKTUBHbIX anropnuTMOB ANA KBaHTOBOW KOMMyHI/IK3.LI,I/IOHHOI7I momoenn. ﬂpOTOKOJ’IbI, ncnonbaywowmne
3anyTaHHOCTb KBAHTOBbIX COCTOSIHMIA.

Tema 20. k-partition kBaHTOBasi KOMMYHUKaLMOHHasi MOAeNb.

PasnuyHble pPa3HOBUAOHOCTU KOMMyHI/IKS.LI,I/IOHHOI7I MOLENN BbIYNCIEHNIA: ooHOopayHOoBble BblHUACNEHNSA, MHOIropayHOoBbIe
BblHMCiEeHUA, MOOENb C OBYMA N 6onee y4aCTHUKaMN. k-partition KBaHTOBAs KOMMyHUKaLUMNOHHAaA MoOesb.
Vicnonb3oBaHue 3anyTaHHOCTW B anropnutMax aons KBaHTOBOM KOMMYHMKaLlMOHHOIZ monoenu. I'Ipl/lMep NpOoTOKONa,
OCHOBAaHHOro Ha UCNonb30BaHUKM 3a-NMyTaHHbIX KBAHTOBbIX COCTOSIHMIA.

5. MepeyeHb yue6HO-MeTOAMUYECKOrO O6ecneyeHuss Ajisi CaMoCTOATENbHON paboTbl o6yyatoLMxcs no
AucuunnuHe (MOaynio)

AEKTPOHHBH
Ctpannua 6 na 11. BBl YHHBEPCHTET

SRR, /5 OFMALMOHHO AHATVTHHECHAS CHCTEMA Kty



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

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
NHTepHeT-nopTan obpasoBatenbHbix pecypcos KDY - http://www.kfu-elearning.ru/
NHTepHeT-nopTtan obpasosartenbHbIXx pecypcos no UT - hitp://algolist.manual.ru
WHTepHeT-nopTan no MmatemMatmyeckum Haykam - http://www.mathnet.ru

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

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

6. DOHA, OLEHOYHbIX CPeACcTB MO AUCUUNIUHe (MOLYNI0)

®DOHL OLIEHOYHbIX CPEACTB M0 AUCUMNIUHE (MOOYNI0) BKIOYAET OLEHOYHbIE MaTepuanbl, HanpaBneHHbIE Ha MPOBEPKY
OCBOEHUS KOMMETEHUWIA, B TOM YUCTE 3HAHWUIA, YMEHUIA U HABBIKOB. POHA OLLEHOYHbBIX CPELCTB BK/IHOHYAET OLEHOYHbIE
CPEeLCTBA TEKYLEro KOHTPOS 1 OLEHOYHbIE CPELNCTBA NMPOMEXYTOHHOM aTTecTaumm.

B choHAe OLEHOYHbIX CPEACTB COAEPXNTCS cnemytowas nHopMaums:

- COOTBETCTBME KOMMETEHLMIA NNaHMPYEMbIM pe3ynbTataM 06y4eHus No SUCLUMNMHE (MOLYNio);

- KPUTEPUM OLIEHMBAHNS CHOPMUPOBAHHOCTY KOMMNETEHLMIA;

- MEXaHU3M (POPMUPOBAHMS OLIEHKM MO ANCUUMNIVHE (MOZYNIO);

- onucaHve nopsiaka NPUMEHeHUs 1 NpoLeaypbl OLEHMBAHNS LN KaXA0ro OLEHOYHOro CPpeacTBaa;
- KpUTEPUM OLIEHNBAHNSA LIS KX 00 OLEHOYHOrO CPEeACTBa;

- cogepXaHue OLEHOYHbIX CPeacTB, BKioYas TpeboBaHus, NpeabsBisemMble K 4ecTBUSM 0byHatowmxcs,
LEMOHCTPVPYEeMbIM pe3dynibTataM, 3aaHns PasnnyHbIX TUMOB.

DOoHLO OLEHOYHbIX cpencTs no gucunninHe HaxoonTcs B I'Ip|/|n0>KeH|/||/| 1K nporpamme gucunninHbl (MO,D,yJ'IIO).

7. NMepeyeHb nuTepatypbl, HEO6X0AUMON ANl OCBOEHUSI AUCLUNINHBI (MOAYNS)

OcBoeHue gucumnauHbl (Moaynsi) npeanonaraeT n3y4eHrne OCHOBHOW 1 LOMONHUTENbHOW y4ebHOM nuTepaTypbl.
NuTtepatypa MoxeT BbiTb AOCTYyMHA 0b6y4atowmnMcs B OAHOM U3 OBYX BapUaHTOB (MM60 B 060MX N3 HIX):

- B 9N1EKTPOHHOM BUAE - Yepe3 3NEeKTPOHHbIe BUBNMOTEYHbIE CUCTEMbI HA OCHOBaHUM 3akoYeHHbIXx KDY norosopos ¢
npaBoobnagnarensamu;

- B MeyaTHoM Buge - B HayuHon 6ubnunoteke um. H.W. Nlobayesckoro. Obyyatowmecs nony4aroT yuebHyio nutepatypy Ha
aboHeMeHTe Mo YnTaTenbCckum 6uneTam B COOTBETCTBMU C NpaBunamu nonb3oBaHus HayyHolr 6ubnmoTekoi.

ONeKTPOHHbIE U3AaHNS AOCTYMHbI AMCTAHUMOHHO 13 NtoBol TOYKM Npy BBELEHMM 0BYYatoLLMMCS CBOErO NIorMHa 1 Napons
OT NIMYHOrO KabuHeTa B cucteme "ONeKTPOHHbIA yHUBepcuTeT". Mpu MCNOoNb30BaHWMKN NevYaTHbIX M3aaHUA BBNNOTEYHbI
ooHA AomKeH ObITb YKOMMIEKTOBaH UMK M3 pacyeTta He MeHee 0,5 akaemnnspa (ans obydvatowmxcs no ProcC 3++ - He
meHee 0,25 ak3eMnngapa) Kaxaoro U3 N3faHuin OCHOBHOW nuTeparypbl 1 He MeHee 0,25 ak3emnnspa OONONHUTENbHOM
nuTepaTypbl Ha Kaxaoro obydyatowerocs n3 ymcna nuu, 0LHOBPEMEHHO OCBaUBAIOWMNX AAHHYIO ANUCLMMINHY.

MepeyeHb OCHOBHOM 1 BONONHUTENBHON Y4ebHOM nuTEpaTypbl, HEOBXOAUMO AN OCBOEHWUS AMCUMNANHBI (MOaYNSs),
HaxoauTcs B MpunoxeHnn 2 k paboyei nporpamMme aucumnivHbl. OH NOANEXMT OBHOBAEHMIO NMPU N3MEHEHWM YCNIOBUIA
norosopoB KOY ¢ npasoobnanatensiMy 3NeKTPOHHbIX U3LAHUIA 1 NMPU N3MEHEHNM KOMMNEKTOBAHUS (OOHA0B Hay4uHow
6rbnnotekn KPY.
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Mporpamma gucumnnuHbl "KeaHToBble Mogenu sbldncneHunin”; 01.03.02 "lMpuknagHas matemaTrka u nHgopmaTmka”.

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

NHTepHeT-nopTan obpasoBatenbHbix pecypcos KDY - http://www.kfu-elearning.ru/
MHTepHeT-nopTan obpasosartenbHbIXx pecypcos no UT - hitp://algolist.manual.ru
WHTepHeT-nopTan no marematmyeckum Haykam - http://www.mathnet.ru
WHTepHeT-nopTan pecypcos nNo marematuke - http://www.allmath.com/)
WHTepHeT-nopTan pecypcoB No MateMaTtMyeckmm Haykam - http://www.math.ru/)

9. MeToguyeckme ykasaHus pisi 06y4aroLLLUXCA MO OCBOEHUIO AUCLUNIUHBI (MOAYNS)
Bup, pa6ot MeTtoauueckue peKkoMeHpaLmm

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

pa60Tb| BblYNCIIEHWNIA; npmeBoOATCA onpeneneHns n NoHATUA, NCNOoNb3yeMble B KBaHTOBOM nHpopmMatuke n
onuvpatroumecs Ha noctynartbl KBaHTOBOW MEXaHWKW; O6CY)K,D,aI-OTC$I OCHOBHblE 3aKOHbl KBAHTOBbIX
BblYNCIIEHWNIA; AeTallbHO paccMmaTpuBaloTCsa N3BeCTHble KBAHTOBbIE aNirTOPUTMbI 06pa6OTKI/I n nepenayn
MHpopMauum, 4EMOHCTPUPYIOLME MOLLb KBAHTOBbIX BbIYUCIUTENbHbBIX mMozenemn no CpaBHEHUto C
Knaccn4ecknmu.

Mo okoH4aHuN Kypca CTynoeHT OoNnXxeH Bnanetb OCHOBHbIMU MOHATUAMA KBaHTOBOM VHpopMaTnKK,
TaknMK, Kak NMNoHATNEe Ky6I/ITa, KBAHTOBOIoO perncrtpa, KBaHTOBbIX npeoépasoBaHvu?l N n3mepeHuns
KBAHTOBOW CUCTEMbI, 3HaTb OCHOBHbIE 3aKOHbI KBAHTOBbIX BbIYUCEHWU, OpUeHTMpPOoBaTbCA B
PaCcCMOTPEHHbIX KBAHTOBbIX anroputmax.

Ha 3aHsTWsIX CTyAeHThI BLIMOMHAOT 3aAaHusl, 3aKpennaowme npoiaeHHbI TeopeTUYecKuii
maTtepuan. KsaHToBas MHgoopMaTrka 6asupyeTcsl Ha 3aKOHaxX KBAaHTOBOW MEXAHWKM 1 onepupyeTt
MOHATUAMU, OT/INYHBIMW OT COOTBETCTBYIOLMX MOHATUIA, UCMOMNb3YEMbIX B KNACCUYECKON
nHdpopmaTuke. B cuy oTimumns 3aKOHOB KBAHTOBOM MEXaHVKM OT COOTBETCTBYHOWMNX 3aKOHOB
KNaccu4eckor ouarku, 3a4acTyto Npy PacCMOTPEHNM KBAHTOBbBIX 3DCDEKTOB TSXKENO NPVBIEYb
UHTYUUMIO. Mpun nayyeHun kypca HeobxoamMMo yaenmTb 0coboe BHMMaHmne NpaBuibHOMY NMOHUMAHUIO
6a30BbIX MOHSATWI KBAHTOBBIX BBIYMCEHWI, NOCKO/bKY KBAHTOBbBIE BBIMMCNIEHUS UCMONb3YOT
90oheKTbl KBAHTOBOM MEXaHUKW, HE CYLLECTBYIOILME B KNACCUYECKUX BblYMCneHusX. MNpaBunbHoe
MOHUMaHVe LaHHbIX MOHSATUI 0TPabaTbiBAETCS PErYNSPHBIM U CBOEBPEMEHHBIM BbIMONHEHUEM
npeLnaraembix NpernoaaBaTteneM yrpaxHeHuin. ToNbKo Npy afekBaTHOM MOHUMaHUKU NPYPOAk
KBaHTOBbIX BbIYMCNEHW BO3MOXHO NPaBWIbHOE NMOHVMMAaHNE KBAHTOBbIX anropuTMOB 1 BeipaboTka
COOTBETCTBYIOLWEN MHTYMLMU. OCHOBHbIMY 6a30BbIMU MOHSATWSIMW, HA NPABWUIIbHOE NMOHUMAaHUE
KOTOpbIX cneayeT 06patuTb 0coboe BHUMaHWE, SBSETCS NOHSATE KybuTta, KBaHTOBOW Cyneprnoanuuu,
ABNEHNS 3anyTaHHOCTU, UHTEPIEPEHLIU, KBAHTOBOMO Napanneniama, ap.

Mpv NpoBefeHN 3aHSATSA CTyeHTaM HeoBX0AMMO akTMBHO y4acTBOBaTh B y4eBHOM npoLiecce,
3a[aBas BOMpOCHI Npenoaasatento, 06cyxaato 1 npeanaras CBoW peLeHus.

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

TenbHas MPONAEHHOro NOL PYKOBOACTBOM Npenofasatens, pekomeHayetcs obpalats 0COOEHHOe BHUMaHME

pabota Ha NPaBUIbHOE MOHUMAHWE U3yYaeMblX MOHATUN, NPY 3aTPyAHEHUSX 0bpawaTbes K NpPernoaaBaTtento
¢ Bonpocamu. PeleHve npegnaraembix yNpaxHEHUn cnyxaT npoBepke NpasuibHOCTU YCBOEHMWS
matepwuana. lNpu NoAroToBke K YCTHOMY OMNPOCY cneayeTt Npo4mTaTb KOHCMEKT NeKuuid, npu
HeobXoaMMOoCTN 0BpPaTMTLCS K NUTEpaType 13 Cnncka OCHOBHOM 1 AOMOMHUTENbHON NUTEpaTypbI.
XopoleMy 3akpenneHuno Mateprana crocobCcTByeT CUCTEMATUYECKOE BbIMOMHEHNE LOMALHWX
3a4aHuii 1 akTuBHas paboTa B Knacce.

3avet 3ayeT NpoBOANTCA B YCTHOW GoopMe. buneTbl, npegnaraemole Ha 3a4eTe, cogepxar

1. 0OMH TeopeTnYeCcKnii BONPOC MO KYPCY MPOYUTAHHbIX NEKLMNA

2. 0QHy 3a8avy, NofoOHYO TeM, YTO paccMaTPUBANMCh Ha 3aHATUSIX.

Mpwu n3y4eHnm Kypca MoryT 6biTb UCMONb30BaHbl yuebHoe nocobus (aliHytanHosa A.®. OcHoBBI
KBAHTOBbIX Bbl4MCNEHMiA. YuebHoe nocobue. KasaHb: M3a-so KIY. - 2009r. - 100c¢., MaiHyTanHOBA A.
@. KBaHTOBbIE MOLENM BblHMCHEHN (y4ebHoe nocobre) KasaHb: Otevectso, 2016. - 104 ¢. 104 ¢.) .
Takxe nmeetcs CO0PHUK 3aaa4 U ynpaxHeHus no Kypcy 'OCHOBbI KBAHTOBbIX BbIYUCIEHWIA'.
MeToamnyeckoe nocobue / A.®.lMaiHyTOMHOBA. - KazaHb:KasaH. YH-T, 2014. - 28c.

PaspaboTaHHoe y4ebHoe nocobue n cbopHMK 3ama4 MoXeT ObiTb NONE3HO Kak ans 6akanaepos K1
MarmcTpoB, Cnywarowmx Kypc NekLMin no KBaHTOBbIM BbIYUCNEHMAM, TaK 1 aCrMpPaHTOB, BeOyLNX
nccnenoBaHms B 061acTv KBaHTOBOW MHCDOPMATUKN.

10. NMepeuyeHb MHCGOPMALLMOHHBIX TEXHOJOIMM, UCMOJNb3YEeMbIX NMPU OCYLLECTBIIEHUN 06pa3oBaTe/IbHOro
npouecca no gucuuniavHe (Moayno), BKaouYas nepeyeHb NporpaMMHOro obecrneyeHns 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)
61.B.[1B.06.01 KBaHTOBbIE MOLENN BLIHUCTEHWI

MepeueHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

Hanpasnenne nogrotosku: 01.03.02 - MpuknagHas matematuka n nHdopMatuka
Mpodounb NOArOTOBKMW: HE NPEAYCMOTPEHO

KBanngpukaumst BeinyckHUKa: bakanasp

dopma oby4eHus: o4Hoe

S3bIk 06y4eHNs: pyccKuii

"on Havana obyyeHns no obpasoBaTensHoi nporpamme: 2018

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)
51.B.[]1B.06.01 KBaHTOBbIE MOLE/IN BLIYUCTIEHWI

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
Mpodounb NOArOTOBKMW: HE NPEAYCMOTPEHO

KBanngpukaumst BeinyckHUKa: bakanasp

dopma 0by4eHus: o4Hoe

S3bIk 06y4eHNs: pyccKuii

oo Havana obyyeHns no obpasoBaTenbHoi nporpamMme: 2018

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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