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Mporpamma ancumnnvHbl "MNpUnoxeHNs Teoprn BEVBNETOB B KOMMbiOTepHO rpaduke”; 01.04.01 "Martematuka".

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 ancumnnvHbl "MNpUnoxeHNs Teoprn BEVBNETOB B KOMMbiOTepHO rpaduke”; 01.04.01 "Martematuka".

Mporpammy omcuunnuHel paspaboTan(a)(n) BoueHT, K.H. (poueHT) Jlnnades E.K. (kadenpa NHTennekTyansHole
TeXHoNorMm noucka, Beicwas wkona MHPOPMaLMOHHBLIX TEXHONOTMIA U MHTENNEKTYanbHbIX cucTeM), elipachev@gmail.com

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
MK-1 CnocobeH chopMynMpoBaTh 1 pelwatb akTyasibHble U 3Ha4YMMbIe 3a4a4u

doyHOaMeHTanbHOM 1 NPUKNagHON MatemMaTuku

MK-5 CrnocobeH Haxo4uTb U M3BNEKATb akTyallbHYH HAayYHO-TEXHUYECKYIO UHPOPMAaLMIO
3 3NEeKTPOHHbIX B1MBNMOTEK, pedpepaTBHbIX XyPHANOB U T.M.

NnK-6 CnocobeH cocTaBnsiTb Hay4YHble 0630pbl, pedpepaThl 1 OTYETbI MO TEMATUKE
NPOBOAMMbBIX MCCNENOBAHUM, @ TakXe NOAroTOBUTbL HayYHYH0 ny6Gnukaumio

MnK-7 O6napaTb HaBblkaMu NPenoAaBaHNs MaTeMaTK U MHGPOPMATVKU B CPeHel
LIKONE, creumanbHbIX y4ebHbIX 3aBeLEeHUsIX, BbICWMX Y4eOHbIX 3aBeAeHNsIX Ha
OCHOBE MOJy4EHHOro (PyHAaMeHTaNbHOro 06pa3oBaHus

Obyqarowumincsi, OCBOVBWNIA AUCLANANHY (MOSY/b):

JonxeH 3HaTb:

OCHOBHbIE 1aeu, nexatine B OCHOBE TeOpUM BEBIETOB, anropuTMbl 06paboTkn n3obpaxkeHuii.

JonxeH ymeTb:

YMeTb: BbIBOAWTb 1 40OKa3blBaTb OCHOBHbIE COOTHOLIEHNS BEBNET-aHanM3a.

JonxeH snagertb:

O6yyaeMblli [OMXEH BlafeTb NprueMammn KoMrbtoTepHon 06paboTki n3obpaxkeHunii ¢ NOMOoLLbIO BeMBeT-aHanm3a.
JlonxeH neMoOHCTpMpPoBaTh CNOCOBHOCTL Y FTOTOBHOCTb:

O6y4aeMmblii [ONXEH AEMOHCTPUPOBATb CNOCOBHOCTL U FOTOBHOCTL NMPUMEHSITL annapart BeliBneTos Xaapa, Lobeww,
cnnaiH-seBneToB npm o6paboTke cUrHanoB 1 N3obpaxxeHui.

2. Mecto gucuunnuHbl (Moayns) B cTpyktype OMOIM BO

HaHnas gncuunnuHa (Moaynb) BkAoYeHa B pasgen "61.8B.1B.06.04 OucumnamHel (Mogynum)" OCHOBHOW
npogoeccroHanbHon obpasosartenbHoi nporpammel 01.04.01 "MaTtematuka (AHann3 Ha MHoroobpasusix)" n oTHoCKTCS K
LMCLMMNNMHaM no Belbopy.

OcBaunBaetcs Ha 1 Kypce B 2 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 ANCLIMNNHBI COCTaBNSET 2 3a4eTHbIX(ble) eanHWL(bl) Ha 72 yaca(oB).

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

CamocTtosiTenbHas pabota - 44 yaca(os).
KoHTponb (3a4€T / ak3ameH) - 0 yaca(os).
dopma NPOMEXYTOYHOrO KOHTPOMS ANCLUUMMUHBIL: 3a4eT BO 2 CeMecTpe.

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

4.1 CTpyKTypa 1 TemMaTM4yeckmnii niaH KOHTaKTHOM U CaMOCTOSITe/IbHOM PaboThbl N0 AUCLMUNAUHE (MORYNIO)
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Mporpamma ancumnnvHbl "MNpUnoxeHNs Teoprn BEVBNETOB B KOMMbiOTepHO rpaduke”; 01.04.01 "Martematuka".

Buabl un yachbl
KOHTaKTHOW paboThbl,
Pa3nenbl aucuunIvnHbl / NX TPyAOEeMKOCTb CamocTtosiTenbHas
N Moayns Cemectp (B yacax) pa6orta
MpakTuyeckmellabopatopHble
3aHATUSA paboTbl

Nlekuunmn

Tema 1. ®yHkuns Xaapa. Bensnet
Xaapa. CucTtema coBuroe u
pacTaxXeHnn PyHKLMK 1 BelBneTa
Xaapa. NocTpoeHne BNOXEHHOW
LenoYku NPOCTPaHCTB B
npocTpaHcTee
KBaOpaTnyHO-CyMMUPYEMbBIX OYHKLINIA
1 [Ha BCEWN 4MCnoBOoM OCW.

" |dokasatenbcTeo
OPTOHOPMUPOBAHHOCTU CUCTEMBI
doyHKumi. Onpenenexne
OpPTOroHaNbHOro KpaTHoMacwWwTabHoro
aHanuaa npocTpaHcTea
KBaOpaTnYHO-CYyMMUPYEMbBIX OYHKLINIA
Ha BCel YNCNOBOW OCMK.

Tema 2. MpeobpazoBaHue Pypbe B
NPOCTPaHCTBE NHTErPUPYEMBIX
doyHKumi Ha R. OnpepenerHve
npeobpasoBaHns Pypbe ons
PYHKLUNIA N3 NpocTpaHcTBa
KBagpaTUHHO-CYMMUPYEMbIX CPYHKLUIA
Ha Bceit Yncnosoli ocn. ObpaTtHoe
npeobpasoBaHre Pypbe. OCHOBHbIE
cBolicTBa NpeobpazoBaHns dypbe.
> Mpeobpa3zoBaHne Dypbe hyHKLMN

" |Xaapa. MNMpeobpa3zoBaHne dypbe
BeliBneta Xaapa. lNpeobpazosaHue
Dypbe cBepPTKN YHKLNIA.
MpeobpaszoBaHne Pypbe cnnanHoB.
MacwTabupytolee ypaBHeHUE.
MpeobpaszosaHne Pypbe
MaclTabupyoLWero ypaBHEHMSI.
dyHKuMA oTkmka. CeoicTea
PYHKLIMN OTKNMKA.

Tema 3. OnpepnenexHne
OpPTOroHanbHOro ABYMEPHOro
KpaTtHoMacwTabHoOro pasnoxeHus
npoctpaHcTtea L_2(R"2).
OnpepeneHns cenapabenbHOro 1
HecenapabenbHOro pasnoXxeHui
3. [BByMEpHOro KpaTHomacwTabHoro 5 > > 0
" |pasnoxeHus NpocTpaHcTea
L_2(R"2). NMoctpoeHne
cenapabenbHoro
KpaTtHoMacwTabHoro aHannsa
npoctpaHcTtea L_2(R"2).
KomnbloTepHbI aHanns
rpagouHeckmx OaHHbIX.

CrpaHnua 4 13 13.




Mporpamma ancumnnvHbl "MNpUnoxeHNs Teoprn BEVBNETOB B KOMMbiOTepHO rpaduke”; 01.04.01 "Martematuka".

Buabl un yachbl
KOHTaKTHOW paboThbl,

Pa3nenbl aucuunIvnHbl / NX TPyAOEeMKOCTb CamocTtosiTenbHas
N Moayns Cemectp (B yacax) pa6orta
MpakTuyeckmellabopatopHble
flexumm 3aHATUSA paboTbl

Tema 4. [1ByMepHbIit
KpaTHoMacwwTabHbI aHann3 Ha
OCHOBE CIBWroB (yHKLMM Xaapa u
BenBneTos Xaapa. ['paduyeckas
UNIOCTPaLMS MNOCTPOEHMS
4 cenapabenbHoro 6asuca. > 5 5 0 4
" JAnnpokcuMnpyowme
neTanusvpyowme (ropu3oHTanbHble,
BEpPTUKa/bHble, AMaroHanbHble)
KoadhdpnLUMEHTbI pasnoxeHus
n3obpaxeHunst no cenapadensHoMy
6asucy.

Tema 5. Cxema pasnoxeHus
n306paxeHns no 6asucy.
PaanoxeHue nzobpaxeHunii B
MatLab. AHanns nzobpaxeHui
5. |MatLab. CxaTne n3obpaxeHuii kak 2 2 0 0 4
MOUCK NPUOINXEHNS B
BeliBneT-6asuce. Cxartume
N306paxXeHW - anropyuT™M Ha OCHOBE
BENBNeTOoB.

Tema 6. 3apaya novcka
n3obpaxeHusi B 6ase faHHbIX
n306paxeHuii, korga 3anpoc
BblpaxaeTcs nmbo kak nsobpaxeHue
C HU3KUM paspelleHnem, Hanprmep,
NONy4YeHHOE C MOMOLLBIO CKaHepa unu
BuILeokamepbl; Mbo Kak rpy6biii
HabpOCOK UCKOMOro M306paxeHus,
HapPWUCOBaHHbI CaMnM
6. lnonbaosartenem. Paccrostme Mexay 2 2 2 0 4
rpacpuyeckummn obbekTamu.
YcedyeHne. KsaHToBaHue.
dopMmrpoBaHe MeTpukn 3anpoca
n3obpaxeHus. BolumcneHme MeTprku
3anpoca. beicTpoe BbluncneHve
MeTpVKU. ANropuT™M hOPMUPOBaHUS
3anpoca n3obpaxeHus.

Tema 7. BeliBneTbl ¢ KOMMaKTHbIM
Hocutenem n ¢ N HyneBbIMK
MoMeHTamu. [ocTpoeHne BEBNETOB
v Jobewn nopsaka 2 u 3. BeluncneHne 5 > 0 0

" |3Hauenwin BeiBneToB Jobewun ¢
MOMOLLBIO KACKaAHOro anroputma.
[Mporpamma BblYMCNEHNS 3HAYEHWI
BeriBnetos Jobewwn.

Tema 8. BbluncneHne BenBnetos
8 Jobewn B MatLab. Bbiuncnexme 5 0 1 0 4

" |BeiBneTos Jobewwn B Wolfram
Mathematica.

Tema 9. dyHkuMn Wavelet Toolbox.
9 3arpyska nsobpaxeHuii. > 0 1 0 4

" |Pa3noxeHune n3obpaxeHuii. Cxartune
n306paxeHuii.

KETPOHHBH
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Mporpamma ancumnnvHbl "MNpUnoxeHNs Teoprn BEVBNETOB B KOMMbiOTepHO rpaduke”; 01.04.01 "Martematuka".

Buabl un yachbl
KOHTaKTHOW paboThbl,

Pa3nenbl aucuunIvnHbl / NX TPyAOEeMKOCTb CamocTtosiTenbHas
N Moayns Cemectp (B yacax) pa6orta
MpakTuyeckmellabopatopHble
flexumm 3aHATUSA paboTbl

Tema 10. BeliBnet-o603peBatenb
(Wavelet Explorer) cpenbl Wolfram
Mathematica. ®yHkumm nakeTa
10.|Mathematica ons BeinonHeHUs 2 0 1 0 4
BeliBneT-npeobpasoBaHunii. AHanus
OOHOMEpPHbIX curHanoB. Y oaneHve
wyma.

Tema 11. DyHKUUM NakeTa

Mathematica ans obpaboTku
11.|n306paxeHunii. AHanus nsobpaxeHuii 2 0 1 0 4
B ABYXMEPHOM MPOCTPaHCTBE.

NToro 14 14 0 44

4.2 CopepxaHue AUCUUMINHbI (MOBYNSA)

Tema 1. PyHKUMA Xaapa. Benener Xaapa. Cuctema coBuroB 1 pactsixxeHun coyHKUUM 1 BenBneta Xaapa.
MocTpoeHne BNOXEHHOW LLenoYku NpoCTpaHCTB B NPOCTPaHCTBe KBaapaTUYHO-CyMMMpyeMbix chyHKLIMA Ha BCen
yucnoson ocu. [loka3arenbCTBO OPTOHOPMUPOBAHHOCTU cUCTEMbl (pyHKLUMIA. OnpeneneHme opToroHanbHOro
KpaTHoOMacLITabHOro aHanM3a NPoOCTpaHCTBa KBaapaTuiHO-CYMMUPYEMbIX COYHKLIMA HA BCEA YNCNOBOM OCU.

OnpegneneHue cyHkumMmM 1 BensneT Xaapa. Cuctema CABUrOB 1 pacTsaxXeHun coyHKUmn 1 Bereneta Xaapa. OCHOBHbIE
CBOWICTBA 9TUX QOYHKUWIA. JINHENHAS HE3aBUCUMOCTb (PYHKLIMIA

1 OPTOroHaNbHOCTL B NpocTpaHcTBe L2. [lokasatenbCcTBO BNOXEHHOCTU NPOCTPAHCTBA, 06pa3oBaHHOMO CABUraMu
PyHKLMK Xaapa B MPOCTPaHCTBO, 06pas3oBaHHOE pacTsiXeHeM 1 casuramu pyHkLmm Xaapa. MocTpoeHue BNOXeHHOM
LiernoYKy NPOCTPaHCTB B NMPOCTPAHCTBE KBALPATUYHO-CYMMUPYEMbIX (OYHKLIMIA Ha BCE YMCNOBOM ocy. [lokasatenbcTeo
OPTOHOPMMPOBAHHOCTM CUCTEMbI CPyHKUMIA. OnpeneneHe OpToroHanbHOro kpatHoMacwTabHoro aHanmaa
MPOCTPaHCTBa KBaAPaTUYHO-CYMMUPYEMbIX (PYHKLIMIA Ha BCE YMCTOBOW OCH.

Tema 2. MpeobpasoBaHue Pypbe B NPOCTPAHCTBE MHTErpupyeMbix hyHKLUMM Ha R. OnpepeneHue
npeobpa3soBaHusa Pypbe onsA PyHKLMIA U3 NPOCTPaHCTBa KBaapaTMYHO-CYMMUPYEMbIX PYHKLMIA Ha BCEN
uncnosou ocu. O6paTHoe npeobpa3oBaHue Pypbe. OCHOBHbIE CBOMCTBA Npeobpa3oBaHus dypbe.
MNpeobpa3oBaHue Pypbe pyHKUMM Xaapa. Mpeobpa3zoBaHue dypbe BerBnera Xaapa. NMpeobpazoBaHue dypbe
cBepTku cpyHKumi. NMpeobpa3zoBaHue Dypbe cnnanHoB. Macwitabupytoliee ypaBHeHue. Npeobpa3oBaHue
dypbe MacluTabupyoLLLero ypaBHeHus. PyHKUUS OTKNMKa. CBOMCTBA (PYHKLIMM OTKIMKA.

OnpepneneHre npeobpazoBaHue Pypbe B NPOCTPAHCTBE UHTErpUpyeMbIX OyHKUMA Ha R.

CsolictBa npeobpasosaHust Pypbe (NMMHENHOCTb, Npeobpa3oBaHme OT PYHKUMK CLBUra, NpeobpaloBaHne oyHKLNM
pacTsaxeHus).

OnpepneneHne npeobpasoBaHust Pypbe onst doyHkumii na L2. ObpatHoe npeobpasosaHme Pypoe. MNpeobpasosaHre
®dypbe dyHkUMM Xaapa. MpeobpasosaHue dypbe BeitBneta Xaapa. MpeobpasosaHune dypbe CBEPTKU GOYHKLMIA.
MpeobpaszoBaHue Pypbe cnnaiHos. MaclwTtabupytowee ypaBHeHue. MNpeobpazoBaHne Pypbe MacluTabupytowero
ypaBHeHUs. PyHKumns oTknmka. CBOMCTBA GOYHKLMKN OTK/IMKA.

Tema 3. OnpeneneHne OpTOroHanbHOro ABYMEPHOro KpaTHoMacLuTabHoro pasnoxeHusi npoctpaHctea L_2(RA2).
OnpeneneHus cenapabenbHOro n HecenapabenbHOro pasnoXeHUn ABYMEPHOro KpatHoMacLuTabHoro
pa3noxeHus npoctpaHctea L_2(R”2). MocTpoeHune cenapabenbHoro kpatHomaclutabHoro aHanuaa
npoctpaHcTea L_2(R/"2). KoMmnbloTepHbIA aHanu3 rpadouyeckmux gaHHbIX.

LByMepHoe kpaTtHoMaclwTabHoe pasnoxeHue npoctpaHctea L_2(RxR). Onpenenerns cenapabenbHoro un
HecenapabenbHOro pasnoXeHuin AByMepHOro kpatHoMacwTabHoro pasnoxeHust npoctpaHcTea L_2(RxR). MNocTpoeHue
cenapabenbHoro kpatHoMacltabHoro aHanmaa npoctpaHcTea L_2(RxR). Mpumep HecenapabenbHOro pasnoxeHus.
BbiBoa cpopmyn, onpenensowmx cenapabenbHoe pasnoxXeHne Ha 0OCHOBE (OYHKLMIA 1 BeiiBneToB Xaapa.
KoMmnbioTepHbI aHanns rpadpnyecknx gaHHbIX.

Tema 4. [1ByMepHbI KpaTHOMacLUTabHbIV aHann3 Ha oCHoBe cABUroB doyHKUMK Xaapa v BenBneToB Xaapa.
Fpachuueckas nnnocTpaumus NocTpoeHus cenapabenbHoro 6asnca. ANMNPOKCUMMUPYIOLLLME U AeTanu3npylolue
(ropu3oHTanbHble, BepTUKanbHble, AuaroHanbHbie) KoacpdoULMeHTbl pa3noXeHUs n3obpaxeHusi no
cenapabenbHoMmy 6a3ucy.

MocTpoeHve IByMEPHOro KpaTHOMAcIITaGHOro aHanmaa Ha OCHOBe CIBMIoB (oyHKLMM Xaapa v BeliBneToB Xaapa.
KomnbioTepHoe noctpoeHue atoro 6asuca. I'padouyeckast UNnocTpaumst NocTpoeHusi cenapabenbHoro 6aauca.
Annpokcumupylolme 1 getanmaupytollne (ropusoHTaNbHble, BEpTUKaNbHble, AnaroHanbHbie) KO3MULIMEHTI
pasnoxeHns nsobpaxeHus no cenapabenbHoMy 6asucy. Mprumep paboTbl ¢ N306paXEHNIMM.
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Tema 5. Cxema pasnoxeHusi usobpaxeHusi no 6asucy. PaanoxeHue nsobpaxeHun B MatLab. AHanus
n3ob6paxeHun MatLab. Cxatmne naobpaxeHui Kak nouck npubnmxeHus B Bemenert-6aamce. Cxarve
nM3o06paxxeHur - anropuTm Ha OCHOBE BEMBNETOB.

MocTpoeHme cxeMbl pa3noxeHus M3obpaxeHus no cenapabensHoMy AByMepHOMY 6asucy.

MocTpoeHne cXeMbl Pas3noXeHUs No ByMepHOMy 6a3ncy Ha OCHoBe goyHKUMM Xaapa u BeriBneTta Xaapa. PasnoxeHue
n3obpaxeHuii ¢ nomoubio WaveletToolbox MatlLab. ®yHkumm aHannsa naobpaxeHuii B cucteme MatlLab. CxaTne
n306paxeHunii - anroputT™M Ha OCHOBE BEMBNETOB.

Tema 6. 3apaya novcka naobpaxeHus B 6ase paHHbIX U306paxeHun, Korga 3anpoc Bbipaxaercs nMbo Kak
n3obpaxeHue c HU3KUM paspeLLUeHUeM, HarnpuMep, NoJlydeHHoe C MOMOLLLbIO CKaHepa Unu BuaeoKkamepbl; N(M6o
Kak rpy6bii HABPOCOK UCKOMOro U306paxeHusi, HapMCOBaHHbIN caMuM Nonb3oBaTteneM. PaccTtosiHne mexay
rpachmyeckumm o6bekTamu. YceueHue. KBaHtoBaHue. dopMUpPOBaHMEe METPUKM 3anpoca N3oopaxeHus.
BbluncneHne MeTpuKK 3anpoca. beicTpoe BbluncneHne MeTpukn. ANroputM coopMMpOBaHUSA 3anpoca
n3obpaxeHusl.

3apaya noucka nsobpaxeHns B 6ase aaHHbIX n3o0paxeHuii. Monck naobpaxeHuns ¢ NOMOLbIO 3anpoca,
CCPOPMMPOBaHHOTO NMBO Kak N3obpaxeHune C HA3KMM paspeLieHneM, Hanprumep, Noly4eHHoe C NMoMOLbIO cKaHepa Unm
BAEOKaMepbl; TMbo Kak rpyOblii HABPOCOK NCKOMOro M300paxXeHUsl, HAPUCOBAHHLIV CaMUM NONb30BaTENEM.
OnpepeneHvie oyHKUMIU paccTosHUS MexXay rpadouyeckumm obbektamu. MeTton ycedeHnsi. MeTon KBaHTOBaHMS.
dopMMpoBaHMe MEeTPUKKM 3anpoca U3obpaxeHnsi. ANropuTM BbIYMCIEHUS METPVKK 3anpoca. BbicTpoe BbluMcneHme
MeTpUKU. ANropuTM POPMMPOBaHUS 3anpoca N3o0paxeHus.

Tema 7. BeiiBnetbl ¢ KOMNaKTHbIM HocuTenem u ¢ N HyneBbiMun MomeHTaMun. MocTpoeHue BenBneToB Jlobelun
nopsiaka 2 u 3. BeluncneHue 3HadeHur BeriBneToB Jlo6ewum ¢ NOMOLLbIO KackaaHoro anroputma. NMporpamMma
BblUMCNEeHNS 3HayeHUn BensneTos Jobelun.

CDyHKLI,I/II/I C KOMMNAaKTHbIM HOCUTENIEM. CDyHKLI,I/II/I C HyneBbiIMA MOMEHTAMN. BeriBneTbl ¢ KOMNakTHbIM HocuTtenem n ¢ N
HynesbIM MOMEHTaMW. AnreépamquKMVl MeTOo[ NOCTPOEHUA BENBNETOB ,ﬂ06eLLII/I nopsnka 2 1 3. BoluncneHne 3HaveHuin
BENBNETOB ,ﬂ06eLLII/I C NMOMOLbIO KackanoHoro anropumtma. KOMI'Ib}OTepHoe BblYMCNIEHNE 3HAYEHWIN BENBNETOB ,D,O6eLLII/I.

Tema 8. BoluucneHue senBnetoB [ ob6ewun B MatLab. BbiuncneHue seinBnetos Jo6eiwuv B Wolfram Mathematica.

®dyHKUMKM BbluMcneHus Beienetos Jobewn B MatLab. BeiuncneHue seienetos dobewn nopsiakos 2 u 3. [NocTpoeHune
rpagouKkoB MaTepuHCKoin doyHkumin [obewn n BeiiBneta Jobewn nopsnoka 2. MocTpoeHne rpacprkoB MaTepUHCKo
goyHkumin Jobewn n Beiteneta Jobewn nopsigka 3. PyHKUMK BblumcneHus BeineToB Nobewwn B Wolfram Mathematica.
Bbluncnexune selisneTtos Lobewwn nopsakos 2 u 3.

Tema 9. dyHkuumn Wavelet Toolbox. 3arpyaka naobpaxeHuit. PaanoxeHue naobpaxeHuin. Cxaruve
M3o06paxeHun.

3HaKoMCTBO 1 NpakTUyeckoe ncnonb3oBaHne doyHkumin naketa Wavelet Toolbox cpenbl MatLab. 3arpyska cnpaBo4Ho
VHgOopMaLMmM Mo oyHKLMSIM BeliBneT-aHann3a. dyHkuun 3arpy3ku n3obpaxeHuii 1 pasnoxeHue n3obpaxeHuii B
nakete Wavelet Toolbox cpeapl MatLab. ®yHkuun cxatus nsobpaxexuii B nakete Wavelet Toolbox cpenbl MatLab.

Tema 10. BenBnet-o603peBarenn (Wavelet Explorer) cpeabl Wolfram Mathematica. ®yHkuum naketa
Mathematica ans BeinonHeHus BeriBneT-npeobpa3oBaHuii. AHaNU3 OQHOMEPHbIX CUTHaNOB. Y naneHue LyMa.

M3yueHne naketa Beisnet-ob6o3pesatens (Wavelet Explorer) cpenbl Wolfram Mathematica. MNpumeHeHne doyHKUMIA
cuctembl Mathematica ons BeinonHeHwst BeiBneT-npeobpasosaHnii. Bbiaos cnpaeoyHoit cnyx6el Wolfram Mathematica.
Mowck B cnpaBoyHol cnyxbe. 3arpy3ka npuMepoB 13 cnpaBoyHOM ciyX6bl. AHaNN3 0AHOMEPHbIX CUFHANIOB B Cpeae
Wolfram Mathematica.

Tema 11. dyHkuum naketa Mathematica nns o6pa6oTku naobpaxeHui. AHanu3 nzobpaxeHuin B ABYXMEPHOM
npocTpaHcTBe.

dyHkumm cpenbl Wolfram Mathematica, npeaHasHadeHHble Ansi 06paboTky LMdpoBbIX N3obpaxkeHuii. Vicnonb3osaHue
cnpasoyHoii cnyx6bl cpenbl Wolfram Mathematica. 3arpyaka npumepos no o6paboTke n306paxeHuii, NpencTaBneHHbIX
B cnpaBoyHol cnyxbe Wolfram Mathematica. MpakTnyeckuii KOMNbIOTEPHBIA aHaNN3 N306PaAXEHUIA C MOMOLLbIO
dyHKumin cpenpl Wolfram Mathematica.

5. MepeyeHb yue6HO-MeTOAMYECKOrO O6ecneyeHust Ajisi CaMoCTOsSITeNbHON paboTbl o6yyatoLMxcs no
AucuunnuHe (MOaynio)

CamocTositenbHas pabota obyyaowmxcs BoINOMHSETCS N0 3a4aHNI0 U NPU METOLMYECKOM PYKOBOACTBE Npenofasarens,
Ho 6e3 ero HenocpecTBEHHOro yyacTus. CamocTosiTenbHas pabota noapasfnensieTcsl Ha CaMoCcTOSTENbHYIO paboTy Ha
ayLUTOPHBIX 3aHATUSX U HA BHEAYAUTOPHYIO caMoCTosTeNbHY0 paboTy. CamocTtosTenbHas paboTta obyyatowmxcs
BKNOYAET Kak MOMHOCTbIO CAaMOCTOSITENBHOE OCBOEHME OTLEMNbHBIX TEM (Pa3fenos) AUCLUMNANHLI, Tak 1 NpopaboTky Tem
(pa3penos), ocBaMBaeMbIX BO BpeMsi ayanTopHoi paboTbl. Bo BpeMsi caMocTosiTenbHOM paboTbl 0byyarowmnecs YnutaroT u
KOHCMEKTUPYIOT y4eOHYI0, Hay4HYIO 1 CMIPABOYHYIO NUTEPATYPY, BbIMONHSAT 3aaHUs, HanpaBneHHbIE HAa 3aKpenneHne
3HaHW 1 0TPabOTKYy YMEHUIA U HABBIKOB, FOTOBATCS K TEKYLWEMY 1 MPOMEXYTOYHOMY KOHTPOMIO N0 AUCLMNAVHE.

OpraHnsauus caMocTosTenbHol paboTbl 0ByHaroLWmxcst pernameHTpyeTcs HOPMaTUBHBIMI LOKYMEHTaMu,
y4ebHO-MeTOANYECKON NMTepaTypoii U 3N1eKTPOHHBIMY 06pa30BaTENbHBIMU PECYPCaMU, BKMOYAS:

Mopsinok opraHn3aumm u ocylecTBAeHNS 06pa3oBaTenbHON NesTeNbHOCTM Mo 06pasoBaTebHbIM MPOrpamMMam BbICLIETO
0bpasoBaHus - nporpammam bakanaspuarta, nporpammam crieumaniTeTa, nporpamMmam MarmcTpatypbl (yTBepXaeH
npukasom MuHucTepcTea obpasosaHus u Hayku Poccuiickoi dPepepaunm o1 5 anpens 2017 roga Ne301)
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Mporpamma ancumnnvHbl "MNpUnoxeHNs Teoprn BEVBNETOB B KOMMbiOTepHO rpaduke”; 01.04.01 "Martematuka".

Mucemo MuHucTepcTBa 0bpasosaHus Poccuiickoin @enepauum Noe14-55-996uH/15 ot 27 Hosi6ps 2002 r. "O6
aKTUBM3aUMM CAMOCTOATENbHON PaboThbl CTYAEHTOB BbICILMX Y4EOHbIX 3aBefeHMA"

YcTae dheaepanbHOro rocyaapcTBeHHOr0 aBTOHOMHOIO obpasoBaTtenbHoro yupexaeHns "KasaHckmi (MprBonixXckuii)
doenepanbHbI yHuBepcuTet”

MpaBuna BHyTPEHHEro pacnopsaka goeepanbHOro rocy1apCTBEHHOr0 aBTOHOMHOMO 06pasoBaTebHOMO y4pex aeHns
BbICLIEro npodpeccmoHansHoro obpasosarus "KasaHckuii (Mpusonxckuii) doeaepansHblii yHuBepcuTeT"

NokanbHble HopMaTuBHble akTbl KasaHckoro ([prBonXckoro) chenepanbHOro yH1ueepcuTeTa

Wavelet Toolbox - ObpaboTka curHanos 1 nsobpaxeruii - http://matlab.exponenta.ru/wavelet/
Bernsnet-aHanua B cucteme Mathematica 8 - http://www.wolfram.com/mathematica/new-in-8/wavelet-analysis/
LokymeHTtaums no s3biky Wolfram Language - http://reference.wolfram.com/language/?source=nav

6. POHA, OLLEHOUYHbIX CPEeACTB MO AUCUUMNIMHE (MOAYNIO)

®DOoHAO OLEHOYHbIX cpencTs no gucunnnnHe (Mo,u,ymo) BKOYaeT OLUEeHO4YHble MaTepunasbl, HanpaB/ieHHble Ha NPOBEPKY
OCBOEHMNS KOMMETEHUWA, B TOM YMCE 3HAHWIA, yMeHI/II7I 1 HaBblkoB. POHAO OLEHOYHbIX cpencTs BKO4YaeT oueHOYHble
cpencTea TeKylWero KoOHTponda 1 oueHo4YHble cpenctea ﬂpOMG)KyTO‘-IHOVI arrectauumn.

B ¢hoHIEe OLEeHOYHBIX CPEACTB COAEPXUTCS Creayiolas HpopmMaums:

- COOTBETCTBME KOMMETEeHUUI NNaHMpyeMbIM pedynbTatam oby4eHus Mo JUcUMnivHe (Moaynio);

- KPUTEPVM OLIEHMBAHNS CHOPMUPOBAHHOCTY KOMMETEHLWIA;

- MEXaHU3M (DOPMUPOBAHMS OLIEHKM N0 AMCUMNAVHE (MOAYNIO);

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

- cogepXaHue OLEeHOYHbIX CPeacTB, BKoYas TpeboBaHus, NpeabsaBnsemMble K 0eicTBUSM 0bydatowmxcs,
IEMOHCTPVPYeMbIM peaynbTaTtaMm, 3a1aHnNs PasnnyHbIX TUMOB.

@DOHL OLEHOYHbIX CPEACTB MO AMCUMNANHE HaxoauTcs B MpunoxeHun 1 kK nporpamme AUCLUNAUHBI (MOLYNIO).

7. NepeueHb nuTepatypbl, HE06XO0AUMMON OIS OCBOEHUS OUCLUNUHBI (MOAynst)
OcBoeHVe aucuMnNAuHbI (MOSYNS) NpeLnonaraeT U3yYeHrne OCHOBHOW 1 LONONHUTENLHOW y4ebHOM nuTepaTypb.
Nutepatypa MoxeT ObiTb AOCTYMHA 00yyalowWwmuMcs B O4HOM U3 [BYX BapUaHTOB (M160 B 060MX N3 HKX):

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

- B NeyatHoM Buae - B HayyHoih 6ubnuoteke um. H.N. Nlobayesckoro. Obyyarowmecs nonyyaroT y4ebHyto nutepatypy Ha
aboHeMeHTe No YynTaTenbCckmuM buneTam B COOTBETCTBUN C npasmnamm Nonb3o0BaHUA Hay'-lH0|7| 6nbnuoTekoii.

OneKTPOHHbIE N30aHUS BOCTYMHbI AUCTAHUMOHHO 13 No60i TOUKM NpW BBEAEHNN 00yHaOLWMMCS CBOETO NOMMHA 1 Naponst
OT NNYHOro KabuHeTa B cMcTeMe "ONEeKTPOHHbIA yHMBepcUTeT". Mpu MCNONb30BaHMK NeYaTHbIX U3LaHWA GUBNNOTEYHBIN
POHL [OMXKEH BblTb YKOMMNEKTOBAH MUK U3 pacyeTa He MeHee 0,5 ak3emnnsipa (ans obydatowmxcs no drocC 3++ - He
meHee 0,25 ak3emnnsapa) Kaxnoro U3 n3gaHuini OCHOBHOW nuTepaTtypbl U He MeHee 0,25 ak3emnnapa LOMNONHUTENbHO
nuTepaTypbl Ha Kaxaoro obyyatoulerocs M3 yucna nuu, 0LHOBPEMEHHO OCBAMBAIOWMX OAHHYIO OUCLMNINHY.

MepeyeHb OCHOBHOW U LONONHUTENBHON y4ebHOM nuTepaTtypbl, HEO6XOAMMOI A1 OCBOEHNS AUCLUMAMHBI (MOoYNs),
Haxonmtcs B MpunoxeHumn 2 k paboyeli nporpamMme AncUmMnavHbl. OH NOANEXUT OBHOBNEHMIO NPY U3MEHEHUN YCIOBUIA
noroeopoB K@Y ¢ npaBoobnanatensiMm anekTpOoHHbIX U3LAHWIA U NPU N3MEHEHUM KOMNNEKTOBAHNUS OOHA0B Hay4Hoi
6ubnuotekun KdY.

8. MNepeyeHb pecypcoB MHPOPMALMOHHO-TE/IEKOMMYHUKaLMOHHOMN ceTn "UHTepHeT", He06X0AUMbIX NS
OCBOEHUS1 AUCLMMNINHBI (MOAYIIs)

Matepuansl no npoayktam MATLAB & Toolboxes - http://matlab.exponenta.ru/
Hanbonee nonHas cuctema ons COBPEMEHHBIX TEXHUYECKUX BbIYMCNEHMIA B MMpe - http://www.wolfram.com/mathematica/
®dopym Wolfram Mathematica - http://wolframmathematica.ru/

9. MeTognueckue ykasaHusl oisi 06y4aroLLLMXCA MO OCBOEHMUIO AUCLUM/IMHBI (MOAYNS)
Bupg pa6ot MeTtoauuyeckme peKoOMeHpaumm

nekumu Nekummn conpoBOXAEHbI MPE3EHTALMSAMM.

MpeseHTauuy conepXxaTt OCHOBHbIE MONOXEHNS TEOPUM BENBNETOB.

MpeseHTauus npefoctasneHa obyyaembiM B HA4ane Kypca v npeanonaraeTcs, 4To Npy NpoBeaeHnm
nekuuy obyyaemble yXe 3HaKOMbl C COAEPXAHUEM NEKLMU, 4TO [LaeT BO3MOXHOCTb B XNBOM 06WEHNM
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06cyonTb Hanbonee CnoXHbIE MOMEHTBI 0OCYX1AEMOro MaTepumana.
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Bup pabot MeTtoaunyeckue pekomeHaauum

npakTunyeckme | MpakTnyeckme 3aHATUS NPOBOAATCS B KOMMbIOTEPHbBIX Knaccax IHCTUTyTa MateMaTuku 1 MEXaHUKMU.

3aHAaTNA Ha npakTunyecknx 3aHATUSX 0TpabaTtbiBalOTCS HE TONBbKO NpreMbl paboTbl ¢ BEABNET-COYHKLMSMU B
cpenax MatLab n Wolfram Mathematica, Ho u npoBoauTcs pa3bop LoKa3aTeNbCTB OCHOBHBIX TEOPEM
1 NOAPOOGHbI BLIBOL BaXHERLINX (DOPMYN TEOPUN BEABNETOB.

camocTosi- | [Mpu npoBeneHnn camocTosTenbHOM paboTbl PEKOMEHOYIO MCMONb30BATL CETEBLIE PECYPChl HAYYHO
TenbHas 6rnbnunotekn KDY, a Takxe nokanbHble 3NEKTPOHHbIE pecypchbl VIHCTUTYTa MaTeMaTkn U MeXaHuKu
paboTa KdY. Jlekumm conpoBoxatoTcsi NpeseHTauneil, B KOTOPO 40CTATOMHO NoAPOOHO U3NOXEH

mMartepuman 0aHHOro Kypca - npe3eHtaumna npenoctasnsaeTcsa BCeM CTyaeHTaMm, nocelwarwmnm Kypc.

3avet Bonpochbl k 3a4eTy.

1. ®yHKuunsa Xaapa, BenBnet Xaapa u nux rpadouku.

2. Cnctema caBuroB 1 pacTsXeHuin doyHKUMK 1 BeiBneTa Xaapa. Hocutenn atmx goyHKUMIA.
JlokasatenbCTBO OPTOHOPMUPOBAHHOCTU CUCTEMBI CPYHKLINIA.

3. OnpefeneHune opTOroHanbHOro KpatHomMacwTabHoro aHannsa NpocTpaHcTea
KBaOpaTuyHO-CYyMMUPYEMbIX (PYHKLUIA HA BCEV YACNOBON OCMK.

4. OnpegneneHue 6asnca Pucca.

5. MNpeobpasosaHue Pypbe B NPOCTPaAHCTBE MHTErPUPYeEMbIX oyHKLMIA HAa R. OnpeneneHne
npeobpazoBaHust dypbe Ons PyHKLMIA N3 NPOCTPaHCTBa KBaApPaTUYHO-CYyMMMPYEMbIX GOYHKLIMIA Ha
BCEW YNCNOBOWM OCU.

6. ObpaTtHoe npeobpasosaHue dypbe. Dopmyna obpauieHns npeobpasoBaHus dypbe.

7. OCcHOBHble CBOICTBa NpeobpazoBaHmsa Dypbe: NIMHERHOCTb, NpeobpasoBaHre Pypbe
Npoun3BOAHON, NpeobpasoBaHue Dypbe pacTsxeHus yHKUMK, npeobpasoBaHmne Pypbe casura
doyHKLMK, NpeobpasoBaHre Pypbe CBEPTKU GOYHKLNIA.

8. MNpeobpasosaHne Pypbe pyHKUMKN Xaapa.

9. NpeobpasosaHne Pypbe BeriBneta Xaapa.

10. NpeobpasosaHne Pypbe cnnanHoB.

11. Macwrabupyouee ypaBHeHue. MpeobpasoBaHne dypbe MaclTabupyowwero ypaBHeHusl.

12. dyHKuma otknmka. CBorcTBa PYHKLMN OTKAMKA.

13. OnpeneneHne 0pPTOroHaNbHOMO BYMEPHOr0 KpaTHOMACLITabHOro pasnoXeHns NpocTpaHcTea
L_2(R"2). OnpenenenHus cenapabenbHoro n HecenapabenbHOro pasnoXeHuin oByMepHOro
KpaTHoMaclwTabHoro pasnoxeHus npoctpaHctea L_2(R"2).

14. MocTpoeHmne cenapabenbHoro kpatHoMaclwTabHoro aHanmaa npoctpaHcTtea L_2(R"2).

15. BeliBneTbl C KOMNAKTHbIM HOcuTenem n ¢ N HyneBbIMM MOMEHTaMU.

16. MocTpoeHue BelineTos [lobewn nopsaka 2.

17. BbluncneHme 3HadveHwin BelisneToB Jlobewn ¢ NOMOLLbIO KackafHoro anropmutMa.

18. BbluncneHue BeiineTos [obewn B MatLab.

19. BeluncneHue BeiienetoB Jobewn B Wolfram Mathematica.

20. Anroputm nomcka n3obpaxeHuii No 3afiaHHOMy WaBNoHy.

10. MepeyeHb MHGOPMaLMOHHBIX TEXHONOIUIN, UCMOMNb3YeMbIX MPU OCYLLLECTBNIEHMN 06pa30BaTeNbHOro
npouecca no gucuunIuHe (MOAyno), BKAoYasi nepeyeHb NPOrpaMMHOro o6ecneyeHus 1 MHOPMaLMOHHbIX
CMpaBOYHbIX CUCTEM (NPY HEO6XOAUMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMOMUIA, NCTIONb3YEMbIX NMPU OCYLLECTBEeHU 06pa3oBaTebHOro npolecca no
OUCUMNAVHE (MOLyNio), BKNOYas nepedeHb NporpaMMHOro obecrneyeHns N 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)

MatepunanbHO-TeXHUYECKOE obecrneyeHue o6pasoBaTeanoro npouecca no gucumnnmHe (MOAynto) BKAKOYAET B cebs
cnepywouwme KOMMNOHEHTDI:

MomelleHnst ofisi CaMOCTOSTENbHOM PaboTbl 0BY4AKWUXCS, YKOMMNIEKTOBAHHbBIE CMELNANU3NPOBaHHOR MEBENbIO (CTOMbI 1
CTYNbS1) U OCHAIEHHbIE KOMIMbIOTEPHOM TEXHUKOM C BO3MOXHOCTbBIO MNOAK/OYEHUs K ceTu "MIHTepHeT" 1 obecneveHnem
JOCTyna B 3NEKTPOHHYI0 MHGPOPMAaLMOHHO-06pa3oBaTensHyto cpeny KDY.

YyebHble ayamTopun ons KOHTakTHOW paboThl C MpenonasaTeneM, yKoMnnekToBaHHble cneumaniampoBaHHoi Mebenbio
(cTonbl 1 CTYNbA).
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KomnbioTep 1 NpuHTEp ONs pacneyaTky pa3ngaToyHbiX MaTepuanos.
MynbTuMeguiiHas ayoutopus.
KomnbioTepHbIi knacc.

12. Cpe,llCTBa ajantauuvm npenogasaHusa oUCUUM/INHDbI K I'IOTPEGHOCTHM 06yl-|a|ou.|,v|x05| UHBaANINOOB U NAL, C
orpaHn4eHHbIMXU BO3MOXHOCTSAAMU 300POBbSA

npl/l Heobx0aMMOCTHN B o6paaoBaTean0M npouecce NpuMeHsaTCa cnegyowme Metonbl U TEXHONOrnn, obneryatowue
BOCMNpUATME UHPopMaLnUm o6yqa+ou1|/|M|/|c;| nHBanngamMn n nmuamm ¢ orpaHN4eHHbIMM BO3MOXHOCTAMU 300P0BbA:

- CO3[aHve TEKCTOBOW BEPCUM NMIOBOro HETEKCTOBOMO KOHTEHTA LIS €F0 BO3MOXHOr0 npeobpasoBaHus B
anbTepHaTVBHbIe POPMbI, YO0OHbIe AN pa3nnYHbIX NONb30BaTene;

- CO30aHNe KOHTEHTAa, KOTOprIZ MOXHO NpencTaBuTb B pa3/inyHbIX BUOAX 6e3 notepun oaHHbIX WK CTPYKTYpPbI,
npenycmMoTpeTb BOSMOXHOCTb MaCLIJTa6I/IpOBaHI/IH TeKCcTa un |/|306pa>KeH|/||7| 6e3 noTtepun Ka4yectea, NpenycMoTpeTb
OOCTYNMHOCTb ynpaBneHnsa KOHTEHTOM C KnaBuaTtypbl;

- CO34aHVe BO3MOXHOCTEW AJis 06y4atoLmMXCsl BOCMIPUHUMATb OLHY M Ty XX€ MHPOPMaLMIO U3 PasHbIX NCTOYHIKOB -
HarmpuMmep, TaK, 4Tobbl NMLA C HAPYLWEHNUAMI CyXa NOMyYani MHOPMALIMIO BU3YaribHO, C HAPYILEHWSIMU 3PEHUS -
ayamanbHo;

- MPUMEHEHNEe NPorpaMMHbIX CpencTs, obecrneynBatomx BO3MOXHOCTb OCBOEHUS HABbIKOB 1 YMEHUIA, DOPMUPYEMBIX
OVUCLUMNMIMHOM, 3a CYET anbTepHaTUBHbLIX CNOCOO0B, B TOM YMCNE BUPTYanbHbIX NabopaTopuin U CUMYNSILUOHHBIX
TEXHONOIIA;

- MPUMEHEHVE ONCTAHUMOHHBIX 0Bpa3oBaTenbHbIX TEXHONOTUIA 4N Nepeaayn MHGOpMaLum, OpraHn3auun pasnmnyHbIX
(POPM MHTEPAKTVBHOM KOHTAKTHOW paboThl 0By4arolWerocs ¢ npenonasaTeneM, B TOM Yucne BebrHapoB, KOTOPbIE MOTYT
6bITb MCNONb30BaHbI A1 MPOBEAEHNS BUPTYAbHbIX NEKLUIA C BO3MOXHOCTbIO B3aVIMOLENCTBUS| BCEX YHACTHUKOB
OVCTAHUMOHHOIO 06y4YeHUs!, NPOBELEHUS CEMUHAPOB, BBICTYM/IEHUS C AOKNALAMU U 3aALNTbI BEINOSHEHHBIX paboT,
NMPOBeAEHNS TPEHUHIOB, OPraHN3aLMy KONNEKTUBHOM paboThl;

- NPYMEHeHNe AUCTaHUMOHHbIX 0O6pa3oBaTenbHbIX TEXHONOIMIA ANs opraHmM3aummn oopM TEKYILEro 1 NpoMeXyTOYHOro
KOHTPONS;

- YBENNYEHME NPOLOMIXNTENIbHOCTU caaqm oby4atolwmMcst UHBaANUOOM UK NIMLUOM C OFPaHNYeHHbIMU BO3MOXHOCTSIMI
3[0p0Bbs DOPM NMPOMEXYTOYHON aTTECTALMMN MO OTHOLWEHWIO K YCTAHOBIEHHOW NMPOAONXUTENBHOCTY UX COAYN:

- NPOOONXUTENNbHOCTU COoa4vn 3a4éTa nnn aK3ameHa, nposoaounMOro B NMUCbMEHHOMN cpopMe, - He 6onee 4eM Ha 90 MUHYT;

- NPOOONMXNTENIbHOCTU MOArOTOBKM 06y4Yatowerocsi K 0TBeTy Ha 3a4éTe UM aK3aMeHe, MPOBOAUMOM B YCTHOW chopMme, - He
6onee 4eM Ha 20 MUHYT;

- NPOLONXMNTENbHOCTMN BLICTYNNEHNS 0ByyatowWwerocs npuw 3awmTte KypcoBoi paboTbl - He 6onee YeM Ha 15 MUHYT.

Mporpamma cocTasneHa B cooTBeTcTBUM ¢ TpeboBaHnaMu GIrOC BO n y4ebHbiM nnaHom no HanpasneHuo 01.04.01
"MatemaTuka" u MmarmcTepckor nporpamMme "AHanus Ha MHoroobpasusx”.
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MepeyeHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

Hanpasnenne noarotoeku: 01.04.01 - MaTtemaTuka

Mpogounb NOAroTOBKM: AHanM3 Ha MHOroobpasunsx

KBanucukaums BbinyCKHUKA: MarncTp

dopma 0by4eHus: o4Hoe

SA3bik 0by4eHuns: pycckuia

"on Havana obyyeHns no obpasosBatensHoi nporpamme: 2018
OcHoBHas nuTteparypa:

1. Nunayes E.K. TexHonorvsi nporpammupoBaHus. bazosbie kOHCTpykumnu C/C++ : yuebHO-cnpaBo4Hoe nocobue / E. K.
Nunaués ; KasaH. penep. yH-T .- KasaHb : [KasaHckuii yHneepcuteTt], 2012. - 142 c. - Pexum goctyna:
https://kpfu.ru//staff_files/F614532834/%D2%E5%F5%ED%EEY%EBY%EE%E3%E8%FF%20%EF%F0%EE%E3%F0%E0%ECY%

2. BeliBnetbl B HeiipoanHaMuke 1 HeMponamonorum [SnekTpoHHbI pecypc] : MoHorpadgus / A.A. KopoHosckuii [ ap.]. -
OneKkTpoH. aaH. - Mockea : ®uamatnut, 2013. - 272 c. - Pexum goctyna: https://e.lanbook.com/book/59659

JdononHutenbHaa nuteparypa:
1. Arayes 1O.P. [NpsiMble nonnHOMUanbHble N CNAaHOBbIE METOObI PEeWeHNs MHTEerpanbHbIX ypaBHEHWA BTOPOro poaa:
yuebHoe nocobve / KO.P. Araues, E.K. Nlunaues. - KazaHb, 2017. - 68 c. - Pexum goctyna:
https://kpfu.ru//staff_files/F236673923/Agachev_Lipachev.pdf

2. lunaués E. K. TexHonorusi nporpammmnpoBaHus. Metobl COPTUPOBKM LaHHbIX: y4ebHoe nocobue / E.K. Jlnnayés. -
KasaHb: KazaH. yH-T, 2017. - 58 c. - Pexum goctyna: https://kpfu.ru//staff_files/F1066117885/Metody_sortirovki.pdf
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nepe'-IeHb MHPOPMaLIMOHHbIX TEXHONMOINMMK, UCNONb3YyeMbIX AJ1s1 OCBOEHUS AUCLUMIUHbI (MO,IJ,ynil), BKo4yas
nepe4yeHb nporpaMmMHOro obecneyeHns u MH(POPMaLIMOHHbIX CMPaBOYHbIX CUCTEM

Hanpasnenne noarotoeku: 01.04.01 - MaTtemaTnka

Mpogounb NOAroTOBKM: AHanM3 Ha MHOroobpasunsx
KBanucukaums BbinyCKHUKA: MarncTp

dopma 0by4eHus: o4Hoe

SA3bik 0by4eHms: pycckuia

oo Havana obyyeHns no obpasoBaTenbHoi nporpamMme: 2018

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

OnepauuoHHas cuctema Microsoft Windows 7 MpodbeccuonanbHas unum Windows XP (Volume License)

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

Bpaysep Google Chrome

Adobe Reader XI unn Adobe Acrobat Reader DC

Kaspersky Endpoint Security ang Windows
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