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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
; JOUeHT, K.H. HacpytamHos M.®. (kadpenpa KOMMbIOTEPHOWN MaTeEMaTUKN 1 MHPOPMATUKK, OTOENEeHe neaarorniyeckoro
obpasoBaHusi), Marat.Nasrutdinov@kpfu.ru

1. MepeyeHb NNaHMpyeMbIX pe3ybTaToB 06yyeHUst No QUCLUNINHE (MOOYNI0), COOTHECEHHbIX C MIaHUPYEeMbIMU
peaynbtatamm ocBoeHns OMOIMN BO

Obyuqarowumitcsi, OCBOVBWNIA AUCLUNAUHY (MOOY/b), LOMXEH obnafaTth cneayowmnmMy KOMNEeTEHUUAMU:

LWndop PacwumndppoBka
KOMMeTeHLUmn npuobpeTaeMorn KOMNETEHLUN
NnK-10 CNOCOBHOCTLIO K NPenofaBaHunio on3nko-MaTeMaTnYeCcKx AUCLUUNANH 1

MHGOPMaTMKM B 06pa3oBaTeNbHbIX OPraHn3aLmnsix OCHOBHOro 06LWero, CpeaHero
obLero, cpeaHero NPogECCUOHANbHOMO U BbICWIEr0 06pa3oBaHms

MK-12 CnocobHOCTbIO K NPOBEAEHNIO METOANYECKNX M 3KCMEPTHbIX paboT B obnacTu
MaTemMaTnkm

Obyvarowmitcsi, OCBOMBWNIA AUCUUNAUHY (MOSYb):

JonxeH 3HaTb:

OCHOBHbIE 1aeu, nexatine B OCHOBE TeopUM BEMBIETOB, anropuTMbl 06paboTkn n30bpaxkeHuii.

JonxeH ymeTb:

YMeTb: BbIBOAUTL U N0KA3bIBaTb OCHOBHbIE COOTHOLEHNS BEMBNET-aHaNN3a.

HonxeH snagertb:

O6yyaeMmblli foNXeH BrafeTb NpuemMamun KoMrbtoTepHo 06paboTkn n3obpaxkeHunii ¢ NOMOLLbIO BelBeT-aHaIm3a.
JonxeH neMOHCTpMPOBaTbh CNOCOBHOCTL Y FTOTOBHOCTb:

O6y4aeMmblii [ONXEH AEMOHCTPUPOBATL CNOCOBHOCTL U FOTOBHOCTL NMPUMEHSITL annapart BeliBneToB Xaapa, [obeww,
cnnaiH-seBneToB Npu o6paboTke cUrHanoB 1 N3obpaxxeHui.

2. Mecto gucuunnuHbl (Moayns) B cTtpyktype OMOIM BO

HaHnas gucuunnuHa (Moaynb) BkAodeHa B pasgen "B1.8B.1B.6 ducunnnuHbl (Mogynun)" 0CHOBHOM NPOGPECCMOHANbHOM
obpaszoBatenbHoi nporpammel 01.04.01 "Martematuka (AHanu3 Ha MHOroobpasmsx)" n 0THOCUTCS K AUCLIMIANHAM MO
BbIOOPY.

OcsauBaetca Ha 1 Kypce B 2 cemecTpe.

3. O6beM AUCUMNMJINHDI (MO,IJ,ynSl) B 3a4eTHbIX eanHMLUAaxX C yKkasaHUeM KonimyecTea 4acoB, BblOe/iIeHHbIX Ha
KOHTaKTHYI0 paboTy obyuatoLmxcs ¢ npenogasarenem (Mo Buaam yuebHbIX 3aHATUIN) U HA CAMOCTOSITENIbHYHO
paboTy obyuaromxcs

O6was TpynoeMKOCTb ANCLIMNANHBI COCTABASET 2 3a4eTHbIX(ble) eAnHWL(bI) Ha 72 yaca(oB).

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

CamocTtosiTenbHas pabota - 44 yaca(oB).
KoHTponb (3a4éT / ak3ameH) - 0 yaca(os).
dopma NPOMEXYTOYHOrO KOHTPOS ONCLUMIUHBIL: 3a4eT BO 2 CeMecTpe.

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

4.1 CTpyKTypa 1 TemMaTtM4yeckuii niaH KOHTaKTHOM U CaMOCTOSITe/IbHOM PaboThbl N0 AUCLUNAUHE (MOBYNIO)
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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 n3 12.




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.
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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
CBOWCTBA 9TUX OYHKUUA. JINHENHAS HE3aBUCMMOCTb (PYHKLIMIA M OPTOrOHaNbHOCTL B NpocTpaHcTee L2. [lokasarensctso
B/IOXXEHHOCTU NPOCTPaHCTBA, 06pa30BaHHOMO CABUraMu hyHKLMK Xaapa B MPOCTPaHCTBO, 06pa3oBaHHOE PaCTSAXEHNEM
n casuramun dpyHkumm Xaapa. NoctpoeHune BNOXEHHOW LienoYkn MpOCTPaHCTB B MPOCTPaHCTBE
KBaApaTU4HO-CyMMMPYeMbIX (OYHKLIMIA Ha BCE YnCnoBor ocu. JlokasaTtenbCTBO OPTOHOPMUPOBAHHOCTA CUCTEMbI
yHKUMiA. OnpeneneHme opTOroHaNbHOro kpaTHoMacwTabHOro aHanuaa NpPocTpaHcTBa KBaapaTUyHO-CyMMUPYEMbIX
PYHKUNIA HA BCE YNCNOBOW OCMW.

Tema 2. NMpeobpazoBaHue dypbe B NPOCTPAHCTBE MHTErpupyembix PyHKUMN Ha R. OnpepeneHve
npeobpasoBaHus Dypbe ong ¢pyHKLUA U3 NPOCTPAHCTBA KBaApaTMYHO-CYMMUPYEeMbIX PYHKLIMIA Ha BCcen
uucnoson ocu. ObpatHoe npeobpasosaHue Pypbe. OCHOBHblE CBOMCTBa Npeobpa3oBaHus Pypbe.
MpeobpaszoBaHue Pypbe pyHKUUM Xaapa. MpeobpazoBaHue dypbe Bensneta Xaapa. MpeobpasoBaHue Pypbe
cBepTku cpyHkumi. NMpeobpasosaHue dypbe cnnanHoB. Macwrabupyiouiee ypasHeHue. NMpeobpa3oBaHue
dypbe macliTabupyowLero ypasHeHUsi. PyHKLMSA oTKnMKa. CBoMCTBa (PyHKLMU OTKIIMKA.

OnpeneneHne npeobpazoBaHne Pypbe B NMPOCTPAHCTBE UHTErPUPYEMbIX OyHKLMA Ha R. CeoiicTBa npeobpasoBaHus
Dypbe (MMHeRHOCTb, NpeobpazoBaHne oT PyHKLMW caBura, npeobpasoBaHne OYHKLUUN PACTSXEHUS).

OnpepeneHne npeobpasoBaHust Pypbe onst gyHkumii na L2. ObpaTtHoe npeobpasosaHme Pypobe. MNpeobpasosaHre
®dypbe dyHKUMM Xaapa. MpeobpazosaHue Pypbe BeilBneta Xaapa. MpeobpasosaHune dypbe CBEPTKM GOYHKLMIA.
MpeobpaszosaHue Pypbe cnnaiHos. MacwTtabupytowee ypaBHeHue. MNpeobpazoBaHne Dypbe MaclTabupytowwero
ypaBHeHUs. PyHKumns oTknmka. CBOMCTBA GOYHKLMKN OTK/IMKA.

Tema 3. OnpeneneHne OopTOroHanbHOro ABYMEPHOro KpaTHoMacLUTabHoro pasnoxeHusi npoctpaHctea L_2(RA2).
OnpepneneHusi cenapabenbHOro n HecenapabenbHOro pas3noXeHUn ABYMEPHOro KpatHoMacLuTabHoro
pa3noxeHus npoctpaHctea L_2(R”2). MocTpoeHmne cenapabenbHoro kpatHomaclutabHoro aHanuaa
npoctpaHcTea L_2(R/"2). KoMmnbloTepHbIA aHanu3 rpadouyeckmux gaHHbIX.

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

Tema 4. [1ByMepHbI KpaTHOMacLUTabHbIV aHann3 Ha OCHoBe cABUroB oyHKUMu Xaapa v BenBneToB Xaapa.
pachuueckas nnnocTpaumus NocTpoeHus cenapabenbHoro 6asnca. ANNPOKCUMMUPYIOLLLME U AeTanu3npylolue
(ropu3oHTanbHble, BepTUKarnbHble, AuaroHanbHbie) KoacpdoULMeHTbl pa3noXeHUs n3obpaxeHust no
cenapabenbHoMmy 6a3ucy.

MocTpoeHne AByMEPHOro KpaTHoMacwTabHOro aHann3a Ha OCHoBe COBWUIOB (OYHKUMM Xaapa 1 BeiBnetos Xaapa.
KomnbloTepHoe noctpoeHune atoro 6asuca. [Mpadomyeckas unnocTpaums nocTpoeHus cenapabensHoro 6asuca.
Annpokcummpyiowmne 1 getTanuanpyrowme (ropnsoHTanbHble, BepTUKalbHble, AnaroHanbHble) KO3MULNEHTDI
pasnoxeHns nsobpaxeHus no cenapabenbHoMy 6asucy. Mprumep paboTbl ¢ M306paxXeHNIMM.

Tema 5. Cxema pa3noxeHusi usaobpaxeHus no 6asucy. PaznoxeHune nsobpaxeHui B MatLab. AHanu3
n3obpaxeHun MatLab. Cxatne nsobpaxeHuit Kak NOUcCK NpubénnxeHus B BenBnet-6asunce. Cxarme
n3o6paxeHunit - anfOpuUTM Ha OCHOBE BEWBJIETOB.

am PAEKTPOHHBH
CtpaHnua 6 13 12. Il YHHUBEPCHTET

VS DFMALIMOHHD AHATKTH: CTEMA Kby
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5. MocTpoeHue cxeMbl pasnoxeHns n3obpaxeHuii No cenapabensHoMy nBymMepHOMy Hasucy.PasnoxeHus
n3obpaxeHunii no cenapabensHoMy AByMepHOMy 6a3ncy Ha OCHOBe BeliBneToB Xaapa. PasnoxeHne nsobpaxeHuii ¢
nomouwbio doyHkumin naketa WaveletToolbox MatLab. dyHkumu aHanu3a naobpaxeHuii B cucteme MatlLab. Cxatne
n3obpaxeHuii B cucteme MatLab- anroputm Ha ocCHOBE BEIB/IETOB.

Tema 6. 3apaya novcka n3obpaxeHus B 6ase paHHbIX U306paxeHun, Korga 3anpoc Bbipaxaercs Moo Kak
nm3obpaxeHue ¢ HU3KUM paspeLLUeHUeM, HarNnpUMep, NoJlydYeHHOe C MOMOLLLbIO CKaHepa Unu BuaeoKkamepbl; MM6o
Kak rpy6bii HABPOCOK UCKOMOro U306paxeHusi, HapMCOBaHHbIN caMuM Nonb3oBaTteneM. PaccTtosiHne Mmexay
rpachuyeckumm o6bekTamu. YceueHue. KBaHtoBaHue. dOpMUpPOBaHMEe METPUKM 3anpoca N3oopaxeHus.
BbluncneHne MeTpuku 3anpoca. beicTpoe BbluncneHne MeTpukn. AnroputM coopMMpoBaHUS 3anpoca
n3obpaxeHusl.

3apaya noucka n3obpaxeHns B 6ase aaHHbIx n3obpaxeHuid. Movck n3obpaxeHuns ¢ NoMoLbIo 3anpoca,
CPOPMUPOBAHHOIO NMBO Kak M3obpaxeHne ¢ HU3KUM paspeLleHneM, HanpuMep, Noy4eHHOe C NMOMOLLbIO cKaHepa nnm
BUOeokamepbl; Nnbo Kak rpybblii HABPOCOK NCKOMOro N306paxXeHusl, HAPUCOBaHHLIV CAMUM MONb30BATENEM.
OnpepneneHrie goyHKUMIN pacCTosHUS Mexay rpadoudeckumm obbektamu. Meton yceveHns. MeTon KBaHTOBaHMSI.
dopMrpoBaHMe METPUKIM 3anpoca n3obpaxeHunsl. ANroprTM BbIYUCIEHUS] METPUKK 3anpoca. BeicTpoe BbluMcneHue
METPVKW. ANrOpMTM COOPMMPOBAHUS 3amnpoca N306paxeHus.

Tema 7. BeiiBnetbl ¢ KOMNaKTHbIM HocuTenem u ¢ N HyneBbiMun MomeHTaMun. MocTpoeHue BenBneToB Jlobelun
nopsiaka 2 u 3. BeluncneHue 3HadeHur BeriBneToB Jlo6elumn ¢ NOMOLLbIO KackagHoro anroputma. NMporpamMma
BblUMCNEeHNs 3HayeHun BensneTos Jobelun.

(DyHKLI,I/II/I C KOMMNAaKTHbIM HOCUTENIEM. (DyHKLI,I/II/I C HyneBbiIM MOMEHTAMI. BeriBneTbl ¢ KOMNakTHbIM HocuTenem n ¢ N
HyneBbIM MOMEHTaMW. Anre6pa|/|L|eCK|/||7| MeTo[ NOCTPOEHUA BENBNETOB ,D,O6GLLII/I nopsanka 2 1 3. BoluncneHne 3HaveHuin
BEMNBNETOB ,ﬂOﬁeLLII/I C NMOMOLbIO KackanoHoro anroputma. KOMI'Ib}OTepHOG BblYMCNIEHNE 3HAYEHWIN BENBNETOB ,ﬂ,06eLLII/I.

Tema 8. BoluucneHue senBnetoB [ ob6ewim B MatLab. BbiuncneHue seinBnetos Jo6eiwuv B Wolfram Mathematica.

8. ®dyHKUMK BbluMcneHus Belinetos [obewn B MatLab. MNporpammmnpoBaHme BoluMcneHus BeiBnetos [obewn nopsiaka
2. MporpammnpoBaHne BbluMcneHns BeBnetos [obewn nopsaka 3. MNporpaMMupoBaHue BbIYUCTEHUS BEVBNETOB
Lobewn B cpene Wolfram Mathematica. MoctpoeHue rpadukos seienetos dobewn nopsiakos 2 n 3 B cpene Wolfram
Mathematica.

Tema 9. dyHkuumn Wavelet Toolbox. 3arpy3aka nsobpaxeHuit. PaanoxeHue naobpaxeHuin. Cxaruve
M3o06paxeHun.

9. 3HAKOMCTBO U MpakTM4eckoe mcnonb3osaHve yHkumii naketa Wavelet Toolbox cpegbl MatlLab. ®yHkumm 3arpysku
n3obpaxeHunii n pasnoxeHune n3obpaxeHuii B nakete Wavelet Toolbox cpeabl MatLab. @yHkuMK cxaTusi naobpaxeHwi
B nakete Wavelet Toolbox cpenbl MatLab. 3arpyska TeCTOBbIX NPUMEPOB U BbIMONHEHWE CTAHAAPTHBIX onepauunii B
COOTBETCTBUM C JOKYMEHTauunen.

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

10. N3yyeHmne nakeTa "BeliBneTt-obo3pesatens” (Wavelet Explorer) cpenbl Wolfram Mathematica. MNpumeHeHne
doyHKUmMiA cucTembl Mathematica ons BeinonHeHus BeliBneT-npeobpasoBaHuii. MpocMoTp cnpaBoYHOl HAOPMaLMK MO
doyHKUMAM BeliBneT-npeobpasoBaHns naket "Beienet-obo3pesartens”. AHanmM3 ogHOMepPHbIX curHanos B cpene Wolfram
Mathematica.

Tema 11. dyHkuum naketa Mathematica nns o6paboTku naobpaxeHui. AHanu3 naobpaxeHuin B ABYXMEPHOM
npocTpaHcTBe.

11. N3yyeHmne doyHkumm cpeabl Wolfram Mathematica, npegHasHaveHHbIX onst 06paboTKn LMgPPOBLIX M306paxeHuii B
crnpaBoyHoi cnyxbe cpenbl. 3arpyska TeCcToBbIX U306paxeHuin n ux obpaboTka B COOTBETCTBUM C OOKYMEHTaUMe,
npvBeOeHHOM B cripaBo4Ho cnyxbe. MNpakTuieckuii KOMNbIOTEPHbIR aHann3 n306paxkeHnii ¢ MOMOLLBIO 3TUX OYHKLIWIA.

5. MepeyeHb yue6HO-MeTOAMYECKOrO O6ecneyeHust Ajisi CaMoCTOATEeNbHON paboThl o6yyatoLMxcsa no
AucuunnuHe (Moaynio)

CamocTosiTenbHas pabota o6y4alolyxcs BeINOMHSETCS Mo 3a4aHNI0 U MPU MeTOOMYeCKOM PyKOBOACTBE Npenofasarens,
HO 6e3 ero HemocpenCTBEHHOro yyacTusi. CamocTosiTenbHasi paboTa noapasnensieTcs Ha CaMoCTOSTENbHYI0 paboTy Ha
ayOMNTOPHbIX 3aHSATUSX U HAa BHEAYAUTOPHYO caMocTosTenbHyo paboTy. CamoctosTenbHas pabota obydyatowmxcst
BKOYAET Kak MOMHOCTbI0 CaMOCTOSITE/IbHOE OCBOEHME OTAEe/NbHbIX TeM (pa3aenos) AUCUMUNINHLI, Tak 1 NpopaboTky Tem
(pa3penos), ocBaMBaeMbIX BO BpeMsi ayanTopHol paboTbl. Bo BpeMsi caMocTosiTeNbHOM paboTbl 0ByYatowmecst YuTarT v
KOHCMNEKTUPYIOT y4ebHyo, Hay4HY0 1 CMPABOYHYIO MNTEpaTypy, BoIMONHAIOT 3a4aHusl, Hanpas/eHHble Ha 3aKkpennexHne
3HAHWIA K OTpa6OTKy ymeHvu7| N HaBblKOB, TOTOBATCA K TEKyLWEeMy N MPOMEXYTOYHOMY KOHTPOO NO AncUunninHe.

OpraHunsauus caMocTosTenbHol paboTbl 0ByHarowWmXCcs PernameHTpyeTcs HOPMaTUBHBIMI LOKYMEHTaMu,
y4ebHO-MeTOANYECKON NMTEepaTypoii U 3N1eKTPOHHBIMY 06pa30BaTENbHBIMU PECYPCaMU, BKMOYAS:

Mopsinok opraHn3aumu n ocylecTBAeHNs 0bpa3oBaTenbHON AesTeNbHOCTM Mo 06pasoBaTebHbBIM MPOrpamMMam BhICLIETO
0bpasoBaHus - nporpammam bakanaspuarta, nporpammam creumanmTeTa, nporpamMmam MarmcTpatypbl (YyTBepXaeH
npvikazom MuHuctepcTea obpasoBaHusi U Hayku Poccuiickoin ®enepauun ot 5 anpensi 2017 ropa Ne301)

MNMucemo MuHucTepcTBa 0bpasosaHus Poccuiickoin @enepauum Noe14-55-996uH/15 ot 27 Hosi6ps 2002 r. "O6
aKTUBM3aLUMM CAMOCTOATENbHON PaboTbl CTYAEHTOB BLICILMX Y4EOHbIX 3aBeAeHMNA"

YcTtaB heaepanbHoro rocyiapCcTBeHHOro aBTOHOMHOro 06pasoBaTenbHOro yupexaeHus "KasaHckuii (Mpreonxckuii)
doenepanbHbI yHuBepcuTet”
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Mporpamma ancumnnvHbl "MNpUnoxeHNs Teoprn BEVBNETOB B KOMMbiOTepHO rpaduke”; 01.04.01 "Martematuka".

MpaBuna BHyTPEHHEro pacrnopsaka goeepansHOro rocy1apCTBEHHOrO aBTOHOMHOMO 06pasoBaTebHOMO y4pex aeHNs
BbICLIEro npodpeccmoHansHoro obpasoBaHus "KasaHckuii (Mpusonxckuii) doeaepansHblii yHuBeEpCUTeT"

JlokanbHble HopMaTMBHbIE akTbl KasaHckoro (MprBonXCcKoro) doegepanbHoOro yHmeepcuteTa
Wavelet Toolbox - ObpaboTka curHanos n nsobpaxeHuii - http://matlab.exponenta.ru/wavelet/

Beinsnet-aHanua B cucteme Mathematica 8 -
https://www.wolfram.com/mathematica/new-in-8/wavelet-analysis/index.ru.html?footer=lang

LokymeHTtaunsa no a3biky Wolfram Language - https://www.wolfram.com/language/index.ru.html?footer=lang

6. POHA, OLLEHOUYHbIX CPEeACTB MO AUCUUMNIMHE (MOAYNIO)

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

B choHLe OUeHOYHBIX CPEACTB COAEPXUTCS creayiolas HpopMaums:

- COOTBETCTBME KOMMETEHUUI NNaHMpPyeMbIM peadynbTatam 0by4eHus Mo JMcUMnavHe (Moaynio);

- KPUTEPVM OLIEHMBAHNS COPMUPOBAHHOCTY KOMMETEHLWIA;

- MEXaHU3M (DOPMUPOBAHMS OLIEHKM MO AMCUMNAHE (MOAYNIO);

- onucaHve nopsiaka NPUMEHeHUs U NpoLeaypbl OLEHMBAHNS LS KaXA0r0 OLEHOYHOro CPeacTBa;
- KpUTEPUM OLIEHMBAHNS O KaXA0ro OLEeHOYHOro CPecTBa;

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

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

7. NepeyeHb nuTepatypbl, HEO6XO0AUMMON OIS OCBOEHUS OUCLUNVHBI (MOAynst)

OcBoeHVe aucuMNAUHLI (MOSYNS) NpPeLnonaraeT U3yYeHrne OCHOBHOW 1 LONONHUTENLHOW y4ebHOM nuTepaTypbi.
NuTtepatypa MoxeT ObITb AOCTYMHA 00yyalowWwmuMcs B OOHOM U3 BYX BapUaHTOB (M160 B 060MX N3 HKX):

- B 9/1EKTPOHHOM BMAE - 4epe3 3NEKTPOHHbIE BUBNMOTEYHbIE CUCTEMbI HA OCHOBaHMM 3ak/to4eHHbIXx KDY norosopos ¢
npasoobnanatensimu;

- B NeyatHoM Buae - B HayuHoi 6ubnuoteke um. H.N. Nlobayesckoro. Obyyarowmecs nonyyaroT y4ebHyto nutepatypy Ha
aboHeMeHTe no YynTaTenbCckmuM buneTam B COOTBETCTBUM C npasmnamm nonb3o0BaHUA Hay'-|H0|7| 6mbnroTekoiA.

OneKTPOHHbIE N30aHUS AOCTYMHbI AUCTAHUMOHHO 13 NoB0i TOUKM Npu BBEAEHNM 00yHaOLWMMCS CBOETO NOMMHA 1 Naponst
OT NNYHOro KabuHeTa B cMcTeMe "ONEKTPOHHbIA yHMBepCUTeT". Mpu MCNONb30BaHMM NeYaTHbIX U3naHWn BUHNNOTEUHbIN
ooHA AomxeH 6bITb YKOMMIeKToBaH UMK M3 pacyeTa He MeHee 0,5 aksemnnspa (ans obydyatowmxcst no ProC 3++ - He
meHee 0,25 sk3eMnngapa) Kaxaooro n3 n3gaHnini OCHOBHOM nuTepatypbl 1 He meHee 0,25 sk3emnngapa AONONHUTENbHON
nuTepaTtypbl Ha Kaxaoro obyyatowerocs M3 yucna nuu, 0LHOBPEMEHHO OCBAMBAIOWMX OAHHYIO OUCLMNANHY.

MepeyeHb OCHOBHOW U [OMONHUTENBHOM y4eBHON NTepaTtypbl, HEOOXOAMMON OJ1 OCBOEHUS AUCLMMNAVHBI (MOOyns),
HaxonmuTcs B MNpunoxeHun 2 Kk paboyel 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 MHPOPMALLMOHHO-TE/IEKOMMYHUKaLMOHHOM ceTn "UHTepHeT"', He06X0AUMbIX NS
OCBOEHUS1 AUCLUMNINHBI (MOAYIIS)

Martepwuanbl no npogyktam MATLAB & Toolboxes - http://matlab.exponenta.ru/

Hanbonee nonHas cuctema ons COBPEMEHHbBIX TEXHUYECKUX BLIYUCEHUIA B MUPE -
https://www.wolfram.com/mathematica/new-in-8/wavelet-analysis/index.ru.html|?footer=lang

®dopym Wolfram Mathematica - http://wolframmathematica.ru/

9. MeTognueckue ykasaHusi oisi 06y4aroLLLMXCA MO OCBOEHMUIO AUCLUMN/IMHBI (MOAYNS)
Bupg, pa6or MeTtoauyeckme peKoOMeHaLmm

nekumm Nekumny conpoBOXAeHbl NPe3eHTaLUsIMU.

MpeseHTauun cogepXaT OCHOBHbIE MOMOXEHWS TEOPUN BENBNETOB.

MpeseHTauus npepoctasneHa oby4aembiM B Ha4ane Kypca v npeganonaraercs, Y10 nNpv NpoBeaeHnn
nekummn obyyaemble yxe 3HaKOMbl C COAEePXKaHUEM NeKLUM, 4TO faeT BO3MOXHOCTb B XMBOM 0BWEHNN
06cyanTb Hambonee CnoXxHbIe MOMEHTHI 06CyXAaemMoro Mmatepuana.
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Bug pabot MeTtonunyeckue peKkoMeHpaLuu
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
marepwuan 0aHHOro Kypca - npeseHTauns NnpefocTaBnseTcs BCeM CTyAeHTaM, NocelarLmm Kypc.
3aver 3aueT npoBoAMTCS MHAMBUAYyaneHo. MNpenBapuTenbHO 0ByyaeMblil B TEYEHUM CeEMeCTpa 3arpyxaeT

Ha CETEBOW OUCK BbINOMHEHHbIE KOMMbOTEPHbIE NMporpamMmbl No Bbl6paHHbIM TeMam, a TakKxe
npe3eHTaunn Hay4HblX 00KNanoB, coenaHHbIX BO BPEeMS NPOXOoXOeHNs Kypca. Ha 3auete o6yqaeMb||7|
nony4aet nHaonsnayanbHoe 3anaHme, COOTBeTCTBYyHOLWee nporpamMmme.

Bonpochbl k 3a4eTy.

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

2. Cnctema caBuroB 1 pacTsXeHuin doyHKUMK 1 BeiBneTa Xaapa. Hocutenn atmux goyHKUMIA.
JlokasatenbCTBO OPTOHOPMUPOBAHHOCTU CUCTEMBI CPDYHKLINIA.

3. OnpefeneHune OpTOroHanbHOro KpatHomMacwTabHoro aHannsa NpocTpaHCcTea
KBaOpaTuyHO-CYyMMUPYEMbIX (PYHKLUIA HA BCEV YACNOBON OCMK.

4. OnpegneneHue 6asnca Pucca.

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

6. ObpaTtHoe npeobpasosaHue dypbe. Popmyna obpauieHns npeobpasoBaHus dypbe.

7. OCcHOBHble CBOICTBa NpeobpazoBaHmsa Dypbe: NMHERHOCTb, NpeobpasoBaHne Pypbe
Npoun3BOAHON, NpeobpasoBaHne Dypbe pacTsxeHus yHKUMK, npeobpasoBaHne Pypbe casura
doyHKLMK, NpeobpasoBaHre Pypbe CBEPTKU GOYHKLNIA.

8. MNpeobpasosaHne Pypbe pyHKUMKN Xaapa.

9. NpeobpasosaHne Pypbe BeliBneta Xaapa.

10. NpeobpasosaHne Pypbe cnnanHoB.

11. Macwrabupyouee ypaBHeHue. MpeobpasoBaHne dypbe MaclTabupyowwero ypaBHeHusl.

12. dyHkums otknmka. CBorcTBa PYHKLUN OTKAMKA.

13. OnpeneneHne 0pPTOroHaNbHOMO BYMEPHOr0 KpaTHOMACLITabHOro pasnoXeHns NpocTpaHcTea
L_2(R"2). Onpenenenus cenapabenbHoro n HecenapabenbHOro pasnoXeHuin oByMepPHOro
KpaTHoMaclTabHoro pasnoxeHus npoctpaHctea L_2(R"2).

14. MocTpoeHmne cenapabenbHoro kpatHoMaclwTabHoro aHanuaa npoctpaHcTea L_2(R"2).

15. BeliBneTbl ¢ KOMNAKTHbIM HOcuTenem 1 ¢ N HyneBbIMM MOMEHTaMU.

16. MocTpoeHue BelineTos [lobewn nopsaka 2.

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

18. BbluncneHue BeiineTos [obewn B MatLab.

19. BoluncneHue BeiiBnetoB Jobewn B Wolfram Mathematica.

20. Anroputm nomcka n3obpaxeHuii No 3afiaHHOMy LWaBNoHy.

10. MepeuyeHb MHCGOPMALLMOHHBIX TEXHOJOIMIM, UCMOJb3YeMbIX NMPU OCYLLECTBIIEHUN 06pa3oBaTe/IbHOro
npouecca no gucuuniavHe (Mooynio), BKJaouYas nepeyeHb NporpaMMHoOro obecneyeHns U MHGOOPMaLMOHHDIX
CcnpaBoOYHbIX CUCTEM (MPU HEOOXOAUMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMNOMUIA, CMONb3YEMbIX MPU OCYILECTBAEHMN 06pa30BaTENBHOrO NpoLecca no
OUCUMMNAVHE (MOLYNI0), BKNOYAS NepeyeHb NPOrpaMMHOro obecrneyeHns n MHGOPMALIMOHHbBIX CMPaBOYHBIX CUCTEM,
npenctasneH B MpunoxeHnn 3 k paboyei nporpamMMe OUCLMMNWHBI (MOLYNS).

11. OnucaHue MarepuanbHO-TeXHMYecKon 6a3bl, He0O6X0AMMOW AN OCYLUEeCTBNeHUsi o6pa3oBaTe/ibHOro
npouecca no gucuunnuHe (Moayno)

MaTtepuanbHo-TexHu4Yeckoe obecneyeHrie o6pasoBaTenbHOro npoLecca no AucuunavHe (Moaynio) BKntoYaeT B cebs
cnenylolne KOMMOHEHTbI:

lMomelleHns ons camoCTOATENbHOWN pa6OTbI 06yqa|ou4v|xc9|, YKOMNNEeKToBaHHbIE CI'IeLI,I/Ia}'II/I3I/IpOBaHHOIZ mebenbto (CTO}'IbI "

CTY/bs) 1 OCHALEHHbIE KOMMbIOTEPHOMN TEXHUKOW C BOSMOXHOCTbIO MOAK/MIOUYEHUS K ceTn "VIHTepHeT" n obecriedeHnem
[OCTyNa B 3NEeKTPOHHYI0 MHOpOpMaLMOHHO-06pasoBaTenbHyto cpely KDY,

YyebHble ayamMTopun 4SS KOHTAKTHOW paboThl C NpenoaaBaTteneM, yKOMMIeKTOBaHHbIe CNeLManm3npoBaHHON Mebenbo
(cTonbl 1 CTYNbS).

KOMI'IbPOTep N NPUHTEP ONA pacnedatkn pa3naTtovyHbiX Matepurasnos.

CrpaHnua 9 na 12.
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MynbTumeguitHasa ayoutopums.
KomnbloTepHbIi knacc.

12. Cpe.n,cma ajantauumuv npenogasaHus aucUNNIUHbI K ﬂOTpeﬁHOCTﬂM 06yl-|a|ou.|,ux09| UHBaANUAOoOB U nNuuy C
orpaHn4eHHbIMU BO3MOXHOCTSIMU 300pPOBbSA

Mpw HeobxoomMMocTy B 06pa3oBaTe/ibHOM NMPOLECCE NMPUMEHSIOTCS cleaytowme MeToapl 1 TexXHonorum, obneryarowme
BOCMpUSATHE NHpopMaLMK 0By4YatoWwmMMnCs MHBAIMAAMI U INLAMW C OFPaHN4YEHHBIMU BO3MOXHOCTSIMU 300PO0BbS:

- cOo3aaHne TEKCTOBOW BepCumn nto6oro HETEKCTOBOrO KOHTEHTA [/l ero BO3MOXHOIo npeo6pasoBava B
anbTepHaTnBHbIE POPMBI, y,D,OGHbIe ONS pasnunyHbIX NoNb30BaTeNen;

- CO3[aH1e KOHTEHTA, KOTOPbIV MOXHO NPeLCTaBUTb B Pa3NnyYHbIX BuLax 6€3 noTepn AaHHbIX U CTPYKTYpbI,
npenycMOTPETb BO3MOXHOCTb MacwWwTabypoBaHus TekcTa U n3obpaxeHuii 6e3 noTepm kayecTea, NPeayCMoTpeTb
LOCTYMHOCTb YNPaBNEHUSI KOHTEHTOM C KNaBmaTypbl;

- co3aaHne BO3MOXHOCTEN ans 06yqa+ouw|xc9| BOCMpPUHUMATb O4HY U TY Xe MHhopMaumio U3 pas3HbiX MICTOYHUKOB -
Hanpumep, Tak, y106bI NULA C HapyweHnaMmu cnyxa nony4anm MHOpPMaLNio BU3yanbHO, C HAPYLLEHUAMU 3PEHUS -
ayananbHo;

- NPVMEHEeHNe NPOrpaMMHbIX CPEACTB, 06ecnevMBatoLmMx BO3MOXHOCTb OCBOEHMSI HABLIKOB 1 YMEHUIA, OOPMUPYEMBIX
OVCLUUMNMHON, 3a CHET aNlbTepPHATUBHbIX CMOCOOO0B, B TOM YMC/e BUPTYasibHbIX nabopaTopuii U CUMYNSLIMOHHBIX
TEXHONOIA;

- NPYMEHeHNe ANCTaHUMOHHbIX 0B6pas3oBaTenbHbIX TEXHONOMI Ans nepenadn MHOPMaLUK, opraHu3auun pasnnyHbIx
POPM UHTEPAKTUBHOW KOHTaKTHOW paboThl obyyatollerocs ¢ npenoaasatenem, B TOM Yucne Be6GUHaApOB, KOTOpble MOryT
ObITb UCMONb30BaHbl ANS NPOBEAEHNS BUPTYaNbHbIX NEKLIMA C BO3MOXHOCTbIO B3aUMOIEACTBUS BCEX Y4aCTHNKOB
OMCTaHUMOHHOro 06y4yeHus, NPoBeIeHNS CEMUHAPOB, BbICTYMNNEHNS C AOKNaaamn 1 3aWuTbl BbIMONHEHHbIX paborT,
NpoBeIeHNs TPEHVUHIOB, OpraHM3aLmmn KONNeKTUBHOWM paboThbl;

- NPVMEHEHNe ONCTaHUMOHHbIX 0Bpa3oBaTenbHbIX TEXHONOI WA Osi OpraHM3aummn GOOPM TEKYILEro 1 NMPOMEXYTOYHOMO
KOHTPONS;

- yBENNYEHMe NPOOONXUTENbHOCTY caa4ym oby4atolyMMcs UHBANUOOM UK NINLOM C OFPaHNYeHHbIMU BOSMOXHOCTSAMU
3[10p0Bbs DOPM NPOMEXYTOYHOR aTTECTALIMMN MO OTHOWEHWIO K YCTaHOBNEHHOW NPOAONXUTENBHOCTY UX CAAYN:

- NPOOMXWTENbHOCTU caa4m 3a4éta UM sK3aMeHa, MPOBOAUMOro B MMCbMEHHON chopMme, - He Bonee 4yeM Ha 90 MUHYT;
- NPOAONIXNTENbHOCTM NOAroTOBKM 06yyatollerocs K 0TBeTy Ha 3a4éTe Unn aKk3ameHe, NPOBOAVMOM B YCTHOM doopMe, - He
6onee 4eM Ha 20 MUHYT;

- NMPOLONXNTENbHOCTM BLICTYNNEHNS 0ByHatoLerocs npu 3awmnTte KypcoBoi paboThbl - He 6onee YeM Ha 15 MUHYT.

Mporpamma coctaeneHa B cootBeTcTBMU ¢ TpeboBaHnsamMm ®IFOC BO n yyebHbiM nnaHoM no HanpasneHuto 01.04.01
"MaTtemaTumka" n Marmctepckoi nporpamme "AHanns 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

oa Hauana obyyeHus no obpasosatenbHol nporpamme: 2017

OcHoBHas nuTeparypa:

Makneuos C.B. KoMnbloTepHbIit MpakTukym (4acTb 2). YuebHo-MeToguyeckoe nocobue. - KasaHb: KazaHckulii
(MpuBonxckunit) denepanbHbii yHueepeuteT, 2013. - 101 ¢. hitps://kpfu.ru//staff_files/F1013609142/Makletsov.pdf

Makneuos C.B. OcHoBbl KOMMbIOTEPHbIX HayK. HacTb 1. - KasaHb: KasaH. yH-T, 2015. - 116 c.
https://kpfu.ru//staff_files/F504585177/Maklecov___Osnovy_kompjuternyh_nauk._Chast_1.pdf

JdononHutenbHaa nuteparypa:

Arayes O.P. MNpsiMble nonnHoOMManbHble N CNNaRHOBLIE METOAbI PEWEHNS UHTErPaNbHbIX YPaBHEHWNIA BTOPOro poaa:
yuyebHoe nocobwe / tO.P. Araues, E.K. Jlnnaues. - KasaHb, 2017. - 68 c.
https://kpfu.ru//staff_files/F236673923/Agachev_Lipachev.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

oa Hauana obyyeHus no obpasosatenbHol nporpamme: 2017

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

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

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

Bpaysep Google Chrome

Adobe Reader XI unn Adobe Acrobat Reader DC

Kaspersky Endpoint Security ang Windows

CrpaHnua 12 ns 12.




