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Mporpamma ancumnnuHbl "Teopust KBaHTOBbLIX BbluucneHuid"; 02.03.01 "MaTtemaTtunka n KoMnbiloTepHbIe HayKn'".

CopepxaHue

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

2. MecTto gucumnnuxbl (mogyns) B cTpykType OIMOI BO

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

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

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

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

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

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

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

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

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

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

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

15. MpunoxeHue Ne3. NepeyveHb NHPOPMALIMOHHBIX TEXHONOMNIA, UCMOMNb3YEMbIX OS5I OCBOEHUS OUCLMIMIMHBI (MOSYy”Ns),
BK/I0YAS NepeyeHb NPOrpaMMHOro obecneyeHms N MHEOOPMALIMOHHBIX CMPaBOYHBIX CUCTEM
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Mporpamma ancumnnuHbl "Teopust KBaHTOBbLIX BbluucneHuid"; 02.03.01 "MaTtemaTtunka n KoMnbiloTepHbIe HayKn'".

Mporpammy oucumnnuHel paspaboTan(a)(u) noueHT, K.H. 3ybkos M.B. (Kachenpa anrebpbl 1 MateMatu4eckol Nornku,
oTneneHne matematumkm), Maxim.Zubkov@kpfu.ru

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

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

LWndop PaclumndppoBka
KOMMNeTeHLuun npuobpeTaeMorn KOMNeTEHLUN
MnK-2 CnocobeH neMoHCTprpoBaTh 6a30Bble 3HAHUS MATEMATUYECKNX U €CTECTBEHHbIX

HayK, OCHOB MPOrpamMMmMpoOBaHNs U MHPOPMALMOHHBIX TEXHONOMUIA

O6yyatolmiics, 0OCBOVBLUNIA AUCLUMANHY (MOOYNb):

JlonxeH 3HaTb:

OCHOBHbIE MOHATUS TEOPWUN KBAHTOBBIX BbIYVICIIEHUIA, ONPELENEHNS U CBONCTBA MATEMATUYECKNX 0O BEKTOB,
UCMOMb3YEMBbIX B 3TON 061aCT, (POPMYMPOBKN YTBEPXAEHUIA, METOAbBI MX [OKA3aTENbCTBA, BO3MOXHbIE CAEPDI X
NPUNOXEHWIA.

JonxeH ymeTb:

PewaTtb 3agauu TeopeTn4ecKoro n npuknagHoro xapakrepa 13 pas3niMdHbiX pa3nenos Teopmnn KBaHTOBbIX
BblYMCNEHWUIA, OKA3bIBATb yTBEPXAEHUA, CTPOUTb MOOENN 0OBEKTOB U NMOHATUIA.

JonxeH BnaneTb:
MartemMaTnyeckum annapaToM TEOPUMN KBAHTOBbLIX BbIYUCIEHWUA, METOLAMY [0OKA3aTENbCTBA YTBEPXOAEHWI B 9TON

obnacTtu, HaBblkamm anroputMmaaunn OCHOBHbIX 3anad.

JonxeH neMoHCTpUpoBaTb CNOCOBHOCTb M FOTOBHOCTb:!

MCMONb30BaTh OCHOBHbLIE NMOHSTUSI TEOPUM KBAHTOBbIX BbIYMCIEHWIA, ONPEneNeHmnst U CBOMCTBA MaTeMaTNYEeCKUX
06bEKTOB, NCMONb3YeMbIX B 3TOW 0611acTu, OOPMYNMPOBKY YTBEPXAEHWUA, METOLbI MX [10KA3aTeNbCTBa, BO3MOXHbIE
cchepbl UX NMPUNOXEHWI, pellaTb 3aaa4y TEOPETUHECKOro U NPUKIaaHOro XapakTepa 13 pasnnyHblX pas3nenos Teopum
KBAHTOBbLIX BbIYMCIEHWI, [OKA3biBATb YTBEPXAEHUS, CTPOUTE MOLENN 0O BEKTOB W MOHATWIA.

2. Mecto aucuunnuHel (Moayns) B ctpyktype OMOIM BO

HaHHas oncuunnuHa (mogynb) BkatodeHa B pasgen "61.B.1B.10.01 OucumnamHel (Mogynm)" OCHOBHOW
npocdpeccroHanbHoi obpasoBatensHoi nporpamMmbl 02.03.01 "MaTtemaTtuka u KoMrbloTepHble Hayky (Hayka o gaHHbIx)" 1
OTHOCUTCS K AUCLMINANHAM MO BbIOOPY.

OcBavBaeTcs Ha 4 Kypce B 7 CEMECTPE.

3. O6bem ANCUMNNTIUHDbI (MO,IJ,ynSl) B 3a4eTHbIX eanHMLUaxX C yKkasaHueM KonimyecTea 4acoB, BblOe/iIeHHbIX Ha
KOHTaKTHYI0 paboTy obyuyatoLmxcs ¢ npenopasarenem (Mo Buaam yuebHbIX 3aHATUIN) U HA CAMOCTOSITENIbHYHO
paboTy obyuaromxcs

O6was TpynoeMKOCTb ANCLIMNANHBI COCTABASIET 2 3a4eTHbIX(ble) eanHWL(bl) Ha 72 yaca(oB).

KoHTakTHas paboTa - 37 4aca(oB), B TOM 4ucne nekuuu - 18 yaca(oB), npakTnyeckne 3aHsTus - 18 yaca(os),
nabopaTopHbie paboTbl - 0 Yaca(oB), KOHTPONb CaMOCTOSITENbHOW paboThl - 1 yaca(os).

CamocTositenbHas paboTta - 35 yaca(os).
KoHTponb (3a4€T / ak3ameH) - 0 yaca(os).
®dopma NPOMEXYTOYHOr0 KOHTPONS ANCLUMANHBI: 3a4eT B 7 CEMECTPE.

4. CopepxaHue AMCLUNAUHBI (MOOYNs), CTPYKTYpMpOBaHHOE Mo TeMaMm (pa3penam) ¢ ykasaHuem oTBef,eHHOro Ha
HMX KOnM4YecTBa akageMnyecKmux 4acoB U BUOOB yYe6HbIX 3aHATUI

4.1 CTpyKTypa 1 TemMaTM4yeckmnii niaH KOHTaKTHOM U CaMOCTOSITe/IbHOM PaboThbl N0 AUCLMUNAUHE (MORYNIO)

CrpaHuua

Bupabl n yachbl
KOHTaKTHOW paboThbl,
N Paspenbl pucumMnavHebl / Cemect MX TPyAOEMKOCTb CamocTosiTenbHasi
Moayns P (B yacax) paborta
MpakTuyeckuellabopatopHble
Jekunm 3aHATUA paboTbl

TematKmaccraeckmeanropnT™st: -
AEKTPOHHE H
BiN VHUBEPCHTET

émrno.
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MawwuHbl ThiopurHra, knaccel P n NP, cxeMmbl. BeposTHOCTHbIE anropuTMbl.
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Buabl 1 yachbl
KOHTaKTHOM paboThbl,

Pasnenbl oucumvninHbl / MX TPYDOEMKOCTb CamocTosiTeNibHas
N Moayns Cemectp (B yacax) paborta
MpakTuyeckuellabopaTtopHble
flekumu 3aHATUSA paboTbl

Tema 2. OCHOBHbIE NOHATUS
2.|KBAHTOBbIX aNroOpPUTMOB. 7 3 3 0 8
Mamepstowwme oneparopbl.

Tema 3. KBaHToBble cxeMbl. Basuchbl

3.[nns kBaHTOBBIX CXeM. OnpeneneHvne 7 4 4 0 8
KBAHTOBbIX BbIYNCEHWIA.
Tema 4. KBaHToBOE NpeobpasoBaHne
4. ®dypbe 1 ero NPUNoXeHns. / 4 4 0 8
5 Tema 5. KBaHTOBblE anropuTMbI 7 4 4 0 3

‘|noucka: anroputm ["posepa.

NToro 18 18 0 35

4.2 CopepxaHue AUCUUMIUHBI (MOBYNS)
Tema 1. Knaccuueckue anroputMbl: MallvHbl TeropuHra, knaccbel P 1 NP, cxembl. BepoSITHOCTHbIE anropuTMbl.

Knaccnyeckme Mogenu BolYUCNEHWNIA: onpeneneHne MawmnHbl TbIOpI/IHra n He,ﬂ,eTepMMHMpOBaHHOIZ MaLlWHbI TbPOpI/IHFa.
Mepa CINOXHOCTU BbIYNCNIEHNIA, BpeMeHHasa CNOXHOCTb BblyncneHunn. NonnHoMmnanbHble anropuMTMbil. Knaccbl 3agad
NONMMHOMKMA/IbHO pa3pelnmMbiX Ha MallHax TbIOpI/IHra N HeAeTePMUHNPOBAHHbIX MalWMHaxX Tb}OpI/IHFa. CxeMHast Mmogenb
BblYUCIIEHUI N CXEMHASA CNOXHOCTb.

Tema 2. OCHOBHblE NOHATUSA KBAHTOBbIX aropuTtmMos. Vlsmepmou.l.ue oneparopbl.

basosble onpeneneHns: NMHENHbIE NPOCTPaHCTBA, 6pa- 1 KeT- 0603Ha4YeHus. YHI/ITaprIe oneparopbl, TEH30pHOE
npoun3eeneHne NIMHENRHbIX oneparopos. |_|OCTy1'IaTbI KBAHTOBOW MEXAHUKMN: NPOCTPAaHCTBO COCTOSIHUIA, Ky6VITbI, 3BonounA
CUCTEMbI, KBAHTOBbIE COCTOSAHUA, UBMEPEHNSA CUCTEMDI, NPOEKTUBHbIE N3MEPEHUA, POVM-I/I3MepeHI/I$I, COCTaBHble
CNCTEMDI.

Tema 3. KBaHTOBbIe cXeMbl. Ba3ncbl Ans KBaHTOBbIX cxeM. OnpeneneHne KBaHTOBbIX BbIYUCEHUN.

KeaHToBble cxembl. Onepauun Ha oaHOM KybuTte. YCnoBHble onepaunn. YHUBepcanbHble KBAHTOBbLIE 3NEMEHTDI.
YHUBepCcanbHOCTb [IBYXYPOBHEBbIX YHUTAPHbIX ONepaTopoB. YHMBEpcanbHOCTb Habopa M3 0AHOKYBUTOBBLIX 3N1EMEHTOB U
onepartopa CNOT. KoHeuHbln Habop yHMBepcanbHbIx onepauuii. TpyAHOCTb annpokcuMaumm obLwero yHuTapHoro
onepartopa B obwem cnyyae.

Tema 4. KBaHTOBOE Npeobpa3oBaHue Pypbe 1 ero NpUNoXeHus.

KBaHTOBOE NpeobpasosaHne Pypbe:onpeneneHe 1 NocTpoeHne KBaHTOBOM cxeMbl. [1prMeMeHne KBaHTOBOro
npeobpasoBaHnst Dypbe: anropuT™ onpeneneHns cobCTBEHHOro Ynicna: peannaauus, oleHka ckopoctu paboTsl (Yucna
HeobX0OMMbIX 3NEMEHTOB), BEPOATHOCTb owmnbkn. Anropnt™ dpaktopuaaumun. Obwme NpUIoXeHns KBaHTOBOro
npeobpasoBaHuns Pypbe.

Tema 5. KBaHTOBbIE anropuTMbl Nnoucka: anroputm Mpoeepa.

KBaHTOBbI anroput™ novcka B HECTPYKTYpPUPOBaHHOM 6a3e JaHHbIX: opakyn, npoueaypa. FeomeTpuyeckas
nHTepnpeTaumsi. SPIEKTUBHOCTb anropuTMa 1 CpaBHeHWEe C Knaccuyecknm cnydaem. KBaHTOBOE nepeyncneHue.
YckopeHrue peuweHnst NP-nonHbix 3aaay. OnTuManbHOCTb anroputMa noucka. OrpaHnyeHre anroputMoB B MOAENN
YepHOro siwmka.

5. MepeyeHb yue6HO-MeTOAMUYECKOrO O6ecneyeHus Ajisi CaMoCTOATEeNbHON paboTbl o6yyatoLMxcs no
AucuunnuHe (Moaynio)

CamocTosiTenbHas pabota oby4alolyxcs BeINOMHSETCS Mo 3a4aHNI0 U MPU METOOMYECKOM PyKOBOACTBE Npenofasarens,
Ho 6e3 ero HenocpencTBeHHOro y4actus. CamocTosiTenbHast pabota noapasnensieTcs Ha CaMocTosITeNbHYO paboTy Ha
ayOUTOPHBIX 3aHATUSX U HA BHeayaUTOPHYIO caMocTosITeNbHyto paboTy. CamocToaTenbHas paboTa obyyatowmxcs
BK/OYAET Kak MOMHOCTbI0 CaMOCTOSITE/IbHOE OCBOEHME OTAENbHbIX TEM (Pa3aenos) AUCUMUNIUHLI, Tak 1 NpopaboTky Tem
(pa3nenos), ocBaMBaeMbIX BO BpeMsi ayanTopHoli paboTbl. Bo BpeMsi caMocTosiTeNnbHOM paboTbl 0byyatowmecst YuTaroT u
KOHCMEKTUPYIOT y4ebHyo, Hay4HYIO 1 CMPaBOYHYIO MTEpatypy, BbINONHAIOT 3aaHusl, HanpaeneHHbe Ha 3aKpenneHne
3HaHW 1 0TPabOTKy YMEHUIA U HABbIKOB, FOTOBSTCS K TEKYWEMY 1 NMPOMEXYTOYHOMY KOHTPOSO MO AUCLMUNIUHE.

OpraHunsauusi caMocTosTenbHol paboTbl 0ByHaroIWMXCs PErnaMmeHTPyeTCs HOPMaTUBHBIMI LOKYMEHTaMu,
y4ebHO-MeTOANYECKON NMTEepaTypoii U SN1eKTPOHHBIMY 06pa30BaTENbHBIMU PECYPCaMU, BKMOYAS:
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Mporpamma ancumnnuHbl "Teopust KBaHTOBbLIX BbluucneHuid"; 02.03.01 "MaTtemaTtunka n KoMnbiloTepHbIe HayKn'".

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 9/1EKTPOHHOM BMAE - 4epe3 3NEKTPOHHbIE BUBNMOTEYHbIE CUCTEMbI HA OCHOBaHMM 3akto4eHHbIXx KDY aorosopos ¢
npasoobnanatensimu;

- B NeyatHoM Buae - B HayyHoi 6ubnuoteke um. H.N. Nlobayesckoro. Obyyarowmecs nonyyaroT y4ebHyto nutepatypy Ha
aboHeMeHTe no YynTaTenbCckmuM buneTam B COOTBETCTBUM C npasmnamm nNonb3o0BaHUA Hay'-|H0|7| 6nbnroTekoii.

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) Kaxooro n3 n3gaHnini OCHOBHOWM nuTepatypbl n He meHee 0,25 sk3emnngapa AONONHUTENbHON
nuTepaTypbl Ha Kaxaoro obyyatowerocs M3 yucna nuu, 0LHOBPEMEHHO OCBAMBAIOWMX OAHHYIO OUCLMNANHY.

MepeyeHb OCHOBHOW U [OMONHUTENBHOMN y4eBHON NTepaTtypbl, HEOOXOANMMON OJ1 OCBOEHUS AUCLUMMNAVHBI (MOOyns),
Haxonutcs B MNpunoxeHun 2 Kk paboyeli nporpamMme AUCUMNAMHBL. OH NOANEXUT OOHOBNIEHMIO NPY U3MEHEHUN YCITOBUIA
noroeopos K®Y ¢ npasoobnagatensiMm anekTPOHHbIX U3OAHWA U NPU N3MEHEeHM KOMNNIEKTOBaHNUS ooHa0B Hay4Hoi
onbnuotekn KdY.

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

Quantum Computing Playground - http://www.quantumplayground.net/#/home
Knaccuyeckne n kBaHTOBbIe BblducneHuns - http://www.intuit.ru/studies/courses/1057/136/info
CoBpeMeHHble 3a8a4M TeopeTU4eckon nHdopmaTukm - hitp://yury.name/modern/

9. MeTognueckue ykasaHusi oisi 06y4aroLLLMXCS MO OCBOEHMUIO AUCLUMN/IMHBI (MOAYNS)
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Mporpamma ancumnnuHbl "Teopust KBaHTOBbLIX BbluucneHuid"; 02.03.01 "MaTtemaTtunka n KoMnbiloTepHbIe HayKn'".

Bup pabot MeTtoaunyeckue pekomeHaauum

nekunn B xoOe neKunoHHbIX 3aHSATUIA BECTU KOHCNeKTnpoBaHne y‘-le6HOFO martepunana. O6an.laTb BHMMaHmne
Ha KaTteropum, ooOpMynnMpOBKN, packpbliBatowWwre cogepxaHue Tex Unu NHbIX SABNIEHUI 1 npoueccos,
Hay4Hble BbIBOAbl N NPakTn4eckne pekomeHnaumu, NONOXNTENbHbIA ONbIT B OpaTOpPCKOM UCKYCCTBE.
XXenatenbHo ocTaBUTbL B pa6o'-w|x KOHCNeKTax nons, Ha KOTopbIX OAenaTtb NMOMETKN U3
peKOMeH,D,OBaHHOI7I nntepartypsbl, gononH4awWme Mmatepuman I'IpOCﬂquB.HHOVI nekunn, a Takxe
nonovyepkuearwowne OCO6y}O Ba>XHOCTb TEX NN UHbIX TEOPETUYEeCKNX NonoXeHuin. 3apaeatb
npenogaBaresito yTo4HsAoWmne BonpocChl C LEeNbo YACHEHNSA TEOpPEeTU4eCKnxX MONOXEHNA, paspeweHns
CMNOpPHDbIX CI/ITy&LI,I/II7I.

npakTnyeckune | Mpu NoarotoBke K NPaKTUHECKMM 3aHATUAM HEOBXOAMMO B NMONHOM Mepe BbINMONHWTL BCE LOMALIHEe

3aHsATUA 3apaHve. Pazobpatb NeKUMOHHbIN MaTepuan no TeMatuke NPakTUHECKOro 3aHATHSA: pasobpatbes
OnpefeneHmnsiX NCoNb3yeMbIX MOHATUIA U CPOPMYIMPOBKAX LOKa3aHHbIX TEOPEM, NMPU HEOBXOANMOCTM
06paTNTbCS K OCHOBHOW MW LONONHUTENBHOW NUTEpaType.

camocTosl- | B xone camocTtosTenbHol paboTbl M3y4nMTb OCHOBHYIO NTEPaTypPy, 03HAKOMUTBLCS C AOMONHUTENbHOM

TenbHasi nMTepaTtypoii, HoBbIMM My6nMKauusMy B MEPUOANYECKUX N3AAHNSX: XypHanax, raseTtax v 1.4. Mpu

pabota 3TOM y4ecTb pekoMeHaauuy npenogaeatenst n TpebosaHus yuebHo nporpammel. opabaTbiBath
CBOW KOHCMEKT NeKUMn, Aenas B HeM COOTBETCTBYIOLWME 3anncy U3 NUTepaTypbl, PEKOMEHA0BaHHOM
npenonaeatenem v NpenycMoTPeHHoN yyebHol nporpammoi. CTyoeHT MOXET OOMONHUTD CINCOK
MCMONb30BaHHON NUTEPATYPbl COBPEMEHHBIMU UCTOYHUKAMM, HE NPEeACTABNEHHBIMU B CMIMCKE
PEeKOMEHA0BaHHOM NMTepaTypbl, U B fanbHEWeM UCNoNb30BaTh COBCTBEHHbIE NOATOTOBEHHbIE
yyebHble Matepuanbl NPy HanMcaHnM KypPCoBbIX U AMMNIOMHbIX pabor.

3avet FOTOBUTHCS K 3a4eTy HEOOX0AMMO MOCNeA0BaTENbHO, C YHETOM CMMCKa TEM BbIHOCKMbIX HA 3a4eT.
CHavana cnegyet onpeaennTb MECTO KaX A0 TEMbl COOTBETCTBYIOWEM pa3aene TeMbl y4ebHON
MPOrpamMbl, a 3aTEM BHUMATENbHO MPOYUTATh M OCMBICTINTb PEKOMEHLOBAHHBIE HAY4YHble paboThbl,
COOTBETCTBYIOLME PA3LeNbl PEKOMEHA0BAHHbIX Y4EOHUKOB. [pyn 3TOM NonesHo nenatb XoTs Obl
camble KpaTKure BbINUCKU U 3aMeTkn. PaboTy Hal TEMOW MOXHO CYMTaTb 3aBEPLIEHHOM, ECNU Bbl
CMOXeTe OTBETUTb Ha BCE KOHTPOJbHbIE BOMPOCHI 11 AaTb ONPeLeneHne NoHATHA Mo 13y4aeMoit Teme.

Lns obecrnevyeHns NoMHOTHI OTBETA Ha KOHTPONIbHbIE BOMPOCHI K ny4lwero 3anoMmMHaHnA
TeopeTn4eckoro martepmnana pekomMeHnoyetTcsa coctaBsnAaTb nnaaH oTeeta. OT0 NO3BONUT C3KOHOMUTb
Bpemsd Onga noarotToBkn HenocpencTseHHO nepen 3a4eToM 3a cyet 06paLIJ.eHI/IF| He K nutepartype, a K
CBOUM 3anuncsm.

Mpu noarotoeke He06X0AMMO BbISIBNISITE Hanbonee CnoXHbIe BONPOCHI, C TeM, 4Tobbl 06CyanTb KX C
npenoaaBaTenem Ha 0630pPHbIX NEKUMAX U KOHCynbTauusax. Henb3st orpaHnymBaTtb NoarotToBKy K
3a4eTy NPOCTLIM MOBTOPEHMEM U3YHEHHOro MaTepuana. Heobxoaumo yrnybutb 1 pacmprTb paHee
NprobpeTeHHbIE 3HAaHUS 0BpaLLasicb K PEKOMEHAOBAHHOW nuTepaType.

10. MepeveHb MHGOPMaLMOHHBIX TEXHONOIUIN, UCMOMNb3YeMbIX MPU OCYLLLECTBNIEHMN 06pa30oBaTeNbHOro
npouecca no gucuunIuHe (MOAyno), BKAoYasi nepeyeHb NPOrpaMMHOro o6ecneyeHnst 1 MUHOPMaLMOHHbIX
CMpaBOYHbIX CUCTEM (NPU HEO6XOAUMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMOMUIA, NCTONb3YEMbIX NMPU OCYLLECTBNEHM 06pa3oBaTebHOro npolecca no
OUCUMNAVHE (MOLyNio), BKNoYas nepedeHb NporpaMMHOro obecrneyeHns 1 MHGOPMAaLIMOHHbBIX CMPaBOYHbIX CUCTEM,
npenctasneH B MpunoxeHun 3 k paboyen nporpaMMe OUCLMNNVHBI (MOOYNS).

11. OnucaHne matepuanbHO-TEXHUYECKON 6a3bl, HEO6X0,AMMOW ANS OCYLLLECTBNEHUs 06pa3oBaTe/ibHOro
npouecca no aucuunInHe (Mogynio)

MaTepuanbHo-TexHMYeckoe obecneyeHre o6pasoBaTtenbHOro npoLecca no AucuunavHe (Moaynio) BKItoYaeT B cebs
cnenytowmne KOMNOHEHTbI:

MomelleHnst ofisi CaMOCTOSTENbHOM PaboTbl 0BYYAKWUXCS, YKOMMNIEKTOBAHHbIE CMELNANN3NPOBAHHOR MEBGENbIO (CTOMbI 1
CTYNbS1) U OCHAIEHHbIE KOMMbIOTEPHOM TEXHUKOM C BO3MOXHOCTbBIO NOAK/OYEHUs K ceTu "MIHTepHeT" 1 obecneveHnem
JOCTyna B 3NEKTPOHHYI0 MHGPOPMaLIMOHHO-06pa3oBaTensHyto cpeny KDY.

YyebHble ayamTopun ons KOHTaKTHOW paboThl C NpenonaBsateneM, yKoMNnekToBaHHble cneumanianpoBaHHoi Mebenbio
(cTonbl 1 CTYNbA).

KomnbioTep 1 npuHTEp ONs pacneyaTky pa3naToyHbiX MaTepuanos.
MynbTuMeguiiHas ayautopus.
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12. Cpe.u,cma ajantauumumv npenogasaHus auCcUNNMIUHBbI K ﬂOTpeﬁHOCTﬂM 05yl-lal0Ll.l,VIXCSI UHBaANUOoOB U nNuuy c
orpaHn4eHHbIMU BO3MOXHOCTSIMU 300pPOBbSA

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

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

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

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

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

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

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

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

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

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

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

Mporpamma cocTtaBneHa B cooTBeTcTBUM ¢ TpebosaHuaMu GrOC BO 1 yyebHbIM nnaHom no HanpasneHuio 02.03.01
"MaTtemaTtuvka 1 KOMNbIoTEPHbIE HayKK" 1 NPOdOUII0 NOAroToBKM "Hayka 0 faHHbIX".
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lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
51.B.[1B.10.01 Teopus KBaHTOBbIX BbIYUC/IEHWUI

MepeueHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

Hanpaenenue nogrotosku: 02.03.01 - MaremaTtuka 1 KOMObOTEPHBIE HAYKM
Mpodounb noaroToskmn: Hayka 0 gaHHbIX

KBanudomkauus BeinyckHuka: bakanasp

dopma oby4eHus: o4Hoe

SA3bik 0by4eHmns: pycckuii

"oa Hauana obyyeHus no obpasosatenbHoi nporpamme: 2020

OcHoBHas nuTeparypa:

1. Meppwu, P. SnemeHTapHOE BBELEHNE B KBAHTOBBIE BbIYMCNEHWS : yuebHOe nocobve / P. Meppu. - JonronpynHbilii :
WHTennexT, 2018. - 208 c. - ISBN 978-5-91559-249-9. - TekcT : anekTpoHHbIii. - URL:
http://znanium.com/catalog/product/1022486 (nata obpauweHusi: 15.02.2020). - Pexwvm goctyna: no noanucke.

2. dywkwuH, P.B. KBaHTOBbIE BblYMCIEHUSA 1 OYHKLUMOHANbHOE nporpammuposanve / P.B. OdywkuH. - Mockea : MK
Mpecc, 2015. - 232 c. - ISBN 978-5-97060-275-1. - TekcT : anekTpoHHbIiA. - URL:
http://znanium.com/catalog/product/1028109 (nata obpauweHusi: 16.02.2020). - Pexwvm goctyna: no noanucke.

3. VinbuH, B.A. JluHeitHas anrebpa : yuebHuk / B.A. nbnH, 3.I. Mo3HsK. - 6-e 13g., ctep. - Mocksa : PUSMATIIUT,
2007. - 280 c. - ISBN 978-5-9221-0481-4.9- TekCT®: aneKTPOHHbIN®// JlaHb: SnekTpoHHO-6nbnnoTeyHas cuctema -
URL: hitps://e.lanbook.com/book/2178 (nata obpaieHns: 10.02.2020). - Pexxum pocTtyna: ons aBTopus. nonb30BaTtenei.

JdononHutenbHaa nuteparypa:

1. UrowwH B. N. Teopust anropntmos: YuebHoe nocobue / B.U. NrowwuH. - M.: UHDPA-M, 2012. - 318 c. - (Bbicwee
obpazosaHue). ISBN 978-5-16-005205-2 - URL: http://znanium.com/catalog/product/241722 (nata obpateHus:
15.03.2020). - Pexum goctyna:no noanncke.

2. Kapuesckuit, E.M. Jlekunn no nuHeiiHol anrebpe n aHanutnyeckoi reometpun : yuebHoe nocobue / E.M.
Kapuesckuii, M.M. KapyeBckuii. - 2-e nag., nepepad. u non. - CaHkt-MNetepbypr : JlaHb, 2018. - 424 c. - ISBN
978-5-8114-3223-3.9- TeKCT®: 9NeKTPOHHbIAN®// NaHb: DnekTpoHHo-6nbnmoteyHas cuctema - URL:
https://e.lanbook.com/book/109505 (nata obpaueHusi: 18.02.2020). - Pexum goctyna: ans aBTopma. nonb3osaTenei.

3. KoctpukuH, A.WN. BeeneHue B anrebpy : yuebHuk / A.W. KoctpukuH. - Mocksa : PUBMATIIUT, [6.r.]. - YacTb 3 :
OcHoBHble CTPyKTypbl - 2001. - 272 c. - ISBN 5-9221-0019-X.€- TekCT®: aNeKTPOHHbIV®// JlaHb:
OnekTpoHHO-6nbnmnoTeyHas cuctema - URL: https://e.lanbook.com/book/59284 (nata obpaweHus: 17.02.2020). - Pexum
JocTyna: ona asTopua. nonb3osaTtenei.
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lMpunoxerve 3
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
51.B.[1B.10.01 Teopus KBaHTOBbIX BbIYUC/IEHWUI

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

HanpaeneHnue nogrotosku: 02.03.01 - MaremaTtuka 1 KOMObOTEPHbBIE HAYKK
Mpodounb noaroToskn: Hayka 0 JaHHbIX

KBanudomkauus BeinyckHuka: bakanasp

dopma 0by4eHus: o4Hoe

SA3bik 0by4eHuns: pycckuia

"oa Hauana obyyeHus no obpasosatenbHoi nporpamme: 2020

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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