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Mporpamma aucumnnuHbl "Bensnetsbl n ux npumeHeHns"; 01.03.01 "MatemaTtunka".

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 gucumnnuHel "Bensnetbl 1 nx npumeHeHnsa"; 01.03.01 "MaremaTuka".

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

KOMMeTeHuun npuobpeTtaeMoi KOMNETEHLUN
Orik-3 CMOCOBHOCTbIO K CaMOCTOSATENBbHOM Hay4YHO-UCCnenoBaTenbCckol paboTe
OriK-4 CNOCOBHOCTbLIO HAXO4MTb, aHANN3MPOBATb, PEANIM30BLIBATL NPOrPaAMMHO 1

MCMONb30BaTb HA NPakTuke MateMaTtnyeckme anropuTmbl, B TOM 4ucne c
NPUMeHeHeM COBPEeMEHHbIX BbIHNCNUTENbHbIX CUCTEM

MnK-2 CMOCOBHOCTbIO MaTEMATUYECKN KOPPEKTHO CTaBUTb ECTECTBEHHOHAYYHbIE 3aaa4m,
3HaHVEe NOCTaHOBOK KNAacCUYeCcKmX 3aaay MatemMatuku

MK-3 CNOCOBHOCTBLIO CTPOro foKa3aTh YyTBEPXAEHUE, CHOPMYNNPOBATL Pe3ynbTar,
yBMOETb CNeACTBUS NONYYEHHOro pesynbraTa

MK-6 CrocoBHOCTbIO NepeaBaTb Pe3ynbTat NPOBEAEHHbIX (PU3NKO-MATEMATNYECKIMX U
NpPUKNaAHbIX MCCNENOBAHNA B BULE KOHKPETHBIX PEKOMEHAALMIA, BbIPaXXEHHON B
TepMUHax npegMeTHOM 0b6nacTy n3yyaBlerocs SBReHNs

MnK-7 CMOCOBHOCTBIO NCMONb30BaTb METO4bI MaTEMATUYECKOrO 1 anropuTMUYECKOro
MOLENVPOBaHUS MPY aHanM3e ynpaseHYeckux 3a4aq B Hay4YHO-TEXHUYECKOM
cdpepe, B 3KOHOMUKE, BU3HECE 1 F'yMaHUTapHbIX 061acTax 3HaHWiA

Obyuarolpmincs, 0CBOVBLUNIA AUCLUMANHY (MOLYNb):

JonxeH 3HaTb:

3HaTb: OCHOBHbIE UOEN, NEXALUNE B OCHOBE TEOPWM BEABNETOB, anropuTMbl 06paboTky n3obpaxeHuii.

JonxeH ymeTb:

YMeTb: BbIBOAWTb 1 40OKa3blBaTb OCHOBHbIE COOTHOLEHNS BE/BNET-aHann3a.

HonxeH snagertb:

Ob6yyaeMblli LONXeH BNafeTb npueMamm KOMMbTepHON 06paboTkn n306paxeHuii C MOMOLLbIO BEBRET-aHanMaa.
JonxeH AeMoOHCTpUpoBaTb CNOCOBHOCTb U FOTOBHOCTL!

O6yyaeMblii OONXEH AEMOHCTPUPOBATL CrOCOBHOCTL U FOTOBHOCTL MPUMEHSITL annapar Beienetos Xaapa, Hobeww,
crnnaviH-BeBneToB nNpu o6paboTke cUrHanoB 1 N306paxxeHuiA.

2. Mecto aucumnnuHbl (Mopyns) B cTpyktype OIMOIM BO

HaHnas gucuunnuHa (Moaynb) BkAoYeHa B pasgen "61.8B.1B.4 OucunnnuHbl (Mogynun)" 0CHOBHOM NPOGPECCMOHANbHON
obpaszoBatenbHoii nporpammel 01.03.01 "Martematuka (O6wumit npodounb)" U OTHOCUTCS K AUCLMNANHAM MO BbIGOPY.
OcsauBaetcs Ha 4 Kypce B 7 ceMecTpe.

3. O6bem AUNCUMNMJTINHDI (MO,IJ,ynSl) B 3a4eTHbIX eAMHMLUaxX C yKkasaHUeM KonimyecTea 4acoB, BblOeNlIeHHbIX Ha
KOHTaKTHYI0 paboTy obyuatowmxcs ¢ npenopasarenem (Mo Buaam yuebHbIX 3aHATUIN) U HA CAMOCTOSITENIbHYHO
paboTy obyuaromxcs

O6was Tpy[noeMKOCTb ANCLIMNANHBI COCTaBNSIET 2 3a4eTHbIX(ble) eanHWL(bl) Ha 72 yaca(oB).

KoHTakTHas paboTta - 36 4aca(oB), B TOM 4ucne nekuuu - 18 yaca(oB), NpakTnyeckne 3aHsTus - 18 yaca(os),
nabopaTopHble paboTbl - 0 Yaca(oB), KOHTPONIb CaMOCTOSITENbHOW paboThl - 0 4aca(os).

CamocTositenbHas paboTta - 36 4aca(os).
KoHTponb (3a4€T / ak3ameH) - 0 yaca(os).
®dopma NPOMEXYTOYHOr0 KOHTPONS ANCLUMANHBI: 3a4eT B 7 CEMECTPE.
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Mporpamma gucumnnuHel "Bensnetbl 1 nx npumeHeHnsa"; 01.03.01 "MaremaTuka".

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,

Paspensl pucumUnInHbl / MX TPyAOEeMKOCTb CamocTosiTenbHas
N moayns Cemectp (B yacax) pa6ota
MpakTnueckue/laboparopHoble
Jlekumn 3aHATUSA paboTbl

Tema 1. ®yHkuma Xaapa. Bensnet

Xaapa. CucTtema coBuroB u

pacTaXeHUn PyHKLMK 1 BeliBneTa

Xaapa. NocTpoeHne BNOXEHHOW

LLenoyku NPOCTPaHCTB B

npoCTpaHCcTBe

KBaApaTUYHO-CYMMUPYEMbIX COYHKLINIA
1 |na Bceit yncnosoit ocw. 7 5 1 0 4

" [dokasarenbcTBo
OPTOHOPMUPOBAHHOCTN CUCTEMBI
doyHkumin. OnpegenexHne
OPTOroHaNbHOro KpaTHoMacwTabHoro
aHanuaa npocTpaHcTea
KBaLpPaTNYHO-CYMMUPYEMBIX CPYHKLINIA
Ha BCEWN YMCNOBOM OCU.

Tema 2. NpeobpasosaHue Pypbe B
MPOCTPaHCTBE MHTErPUPYEMbIX
dyHkumiA Ha R. Onpenenexve
npeobpasoBaHns Dypbe Asist
QOYHKLMIA N3 NpocTpaHcTea
KBaLpaTNYHO-CYMMUPYEMbIX (DYHKLIIA
Ha Bcelt Yncnooi ocu. ObpaTtHoe
npeobpasosaHue Pypbe. OCHOBHbIE
cBoiicTBa NpeobpazoBaHms Dypbe.
5 MpeobpazosaHune Pypbe yHKLMN 7 5 1
" |Xaapa. MNpeobpaszosaHme Pypbe
BeliBneta Xaapa. lNpeobpazosaHue
dypbe cBepTKN YHKLNNA.
Mpeobpa3zoBaHne Pypbe crnanHoB.
MacuwTtabvpytowee ypaBHeHue.
MpeobpaszoBaHne Pypbe
MaclwTabupyroLwero ypaBHeHusl.
dyHKuMs oTkAmka. CeoicTea
PYHKLUNKN OTKNMKA.

Tema 3. OnpepnenexHne
OPTOrOHaNLHOrO ABYMEPHOrO
KpaTHOMacwWwTabHOro pasnoxeHus
npoctpaHcTtea L_2(R"2).
Onpenenenns cenapabenbHoro
HecenapabenbHOro pPasnoXeHuii
3 |BBYMEpHoro KpaTHoMaclwTabHoro
Pa3noXeHWs NPOCTPaHCTBa
L_2(R*2). MNoctpoeHne
cenapabenbHoro
KpaTHOMaclTabHOro aHanuaa
npoctpaHctea L_2(R"2).
KoMnbloTepHbIn aHanns
rpagpuyeckmx OaHHbIX.

CrpaHnua 4 n3 12.




Mporpamma aucumnnuHbl "Bensnetsbl n ux npumeHeHns"; 01.03.01 "MatemaTtunka".

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

Nlekuunmn

Tema 4. [1ByMepHbIit
KpaTHoMacwwTabHbI aHann3 Ha
OCHOBE CIBWroB (yHKLMM Xaapa u
BenBneTos Xaapa. ['paduyeckas
UNIOCTPaLMS MNOCTPOEHMS
4 cenapabenbHoro 6asuca. 7 > 1 0
" JAnnpokcuMnpyowme
neTanusvpyowme (ropu3oHTanbHble,
BEpPTUKa/bHble, AMaroHanbHble)
KoadhdpnLUMEHTbI pasnoxeHus
n3obpaxeHunst no cenapadensHoMy
6asucy.

Tema 5. Cxema pasnoxeHuns
n306paxeHns no 6asucy.
PaanoxeHue nzobpaxeHuii ¢
nomoLibio goyHKUmMA naketa MatLab.
5 AHanuna n3obpaxeHuii B nakete

" IMatLab. Cxartue nsobpaxeHunii kak

paxe a

MOUCK NPUOINXEHNS B
BeliBneT-6asuce. Cxartue
1306paxeHnin ? anropntM Ha OCHOBE
BENBNeTOoB.

Tema 6. Mouck nsobpaxeHus B 6ase
[aHHbIX N306paxeHuii, B cnyyae
Korga 3anpoc Bbipaxaetcs nmbo kak
n306paxeHne ¢ HN3KUM
paspeLlleHneM, Hanpumep,
NONy4YeHHOE C MOMOLLBIO CKaHepa unu
BuLeokamepbl; bo Kak rpy6biii
HabpOCOK UCKOMOro M306paxeHus,
6 Hapu1CcoBaHHbIA caMnm

" [nonb3oBaTenem. PacctosiHue Mexay
rpagpuyeckummn obbekTamu.
YceueHne. KsaHToBaHue.
dopmrpoBaHe MeTpukn 3anpoca
n306paxeHus. BoluncneHme MeTprkn
3anpoca. beicTpoe BbluncneHve
MeTpUKn. Anroput™ chopmMmpoBaHns
3anpoca n3obpaxeHus.

Tema 7. BeliBneTbl ¢ KOMMaKTHbIM
Hocutenem n ¢ N HyneBbIMK
MoMeHTamu. [ocTpoeHne BEBNETOB
v Jobewn nopsaka 2 u 3. BeluncneHne
" |3Hauenwin BeiBneToB Jobewun ¢
MOMOLLBIO KACKaAHOro anroputma.
[Mporpamma BblYMCNEHNS 3HAYEHWIA
BeriBnetos Jobewwn.

Tema 8. BblumcneHune senBneTos
Jobewn BTOPOro 1 TpeTbero
MOPSAKOB C NOMOLLbIO CPYHKLIMIA
naketa MatLab. Beluncnenve
BeriBnetos obewn B cpene Wolfram
8. [Mathematica. MNocTtpoeHmne rpacukos 7 2 2 0 0
BeiBneToB Jobeww c nomoLbto
doyHkUMIA nakeTa MatLab.
[MocTpoeHne rpadnkos BENBNETOB
Lobewn B cpene Wolfram
Mathematica.
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Mporpamma gucumnnuHel "Bensnetbl 1 nx npumeHeHnsa"; 01.03.01 "MaremaTuka".

Bugabl n yachbl
KOHTaKTHOW paboThbl,
Paspgenbl pucuMnInHbI / MX TPy A0EMKOCTb CamocTosiTenbHasi
N Moayns Cemectp (B yacax) pa6orta
MpakTuyeckmellabopatopHble
Jlekuvu 3aHATUA paboTbl

Tema 9. dyHkumm Wavelet Toolbox

naketa MatLab. ®yHkuunm 3arpyska

n3obpaxeHuii. PaznoxeHue
9 n306paxxeHunii ¢ NoOMoLLb0 OYHKLNN 7 1 5 0 0

" [Wavelet Toolbox naketa MatLab.

Cxatue ns3obpaxeHunin ¢ NoMoLLbo

doyHkumm Wavelet Toolbox naketa

MatLab.

Tema 10. BeiiBnet-0603peBarenb

(Wavelet Explorer) cpeabl Wolfram

Mathematica. ®yHkUMKM nakeTa

Mathematica ons BbinonHeHWs
10. BeliBneT-npeobpasoBaHunii. AHanus / 1 2 0 0

OQHOMEPHbIX CUrHANOB B cpene

Wolfram Mathematica. Y nanenune

wyma B cpene Wolfram Mathematica.

Tema 11. ®yHkUMK 06pabOTKM

n3obpaxenuii cpenbl Wolfram
11.|Mathematica. Benenet-AHanua 7 1 2 0 0

n3obpaxenuii B cpene Wolfram

Mathematica.

Utoro 18 18 0 36

4.2 CopepxaHue AUCUUMIUHBI (MOBYNS)

Tema 1. PyHKUMA Xaapa. Bensnet Xaapa. Cuctema caBUroB 1 pactsixxeHun cpyHKUMM u BenBnerta Xaapa.
MocTpoeHne BNOXEHHON L,eNOYKM NPOCTPaHCTB B MPOCTPaHCTBE KBaApaTMYHO-CYMMUPYEMbIX PYHKLIMIA Ha BCcen
yucnoson ocu. Jloka3saTenbCTBO OPTOHOPMUPOBAHHOCTU cUcTeMbl PYHKLIMIA. OnpeneneHne opToroHasnbHOro
KpaTHOMacLITabHOro aHanu3a NPoCcTpPaHCTBa KBaApaTuYHO-CYMMUPYEMbIX OYHKLIMIA Ha BCEN YMCNTOBOW OCHU.

OnpepneneHne cyHKuMK 1 BeneneT Xaapa. CucrtemMa caBvros 1 pacTsaxeHuin pyHkumum n BeeBneta Xaapa. OCHOBHbIe
CBOWCTBA 3TUX AOYHKUUIA. JINHeNHas He3aBMCMMOCTb (PYHKLIMIA U OPTOrOHaNbHOCTb B NpocTpaHcTee L2. [lokasaTtenbcTso
BIOXEHHOCTU NPOCTPAHCTBA, 06pa30BaHHOr0 CABMraMy oyHKLMM Xaapa B NPOCTPaHCTBO, 06pa30BaHHOE PacTSXeHNEM
n casuramun doyHkumm Xaapa. [NocTpoeHne BNoXEeHHOM LienoYkn NpoCTPaHCTB B MPOCTPaHCTBE
KBaApaTUYHO-CYMMUPYEMbIX (DYHKLMIA Ha BCEN YMCNoBOW ocy. lokasaTtenbCTBO OPTOHOPMUPOBAHHOCTU CUCTEMBI
oyHKUMiA. OnpeneneHme opTOroHanbHOro KpaTHoMacwTabHoro aHannaa NpoCcTPaHCTBa KBaAPaTUYHO-CYMMUPYEMBbIX
PYHKLNIA Ha BCEl YNCNOBOA OCMW.

Tema 2. MpeobpasoBaHue Pypbe B NPOCTPAHCTBE MHTErpupyeMbIxX hyHKLUMM Ha R. OnpepeneHue
npeobpa3oBaHus Pypbe onsA PyHKLMIA U3 NPOCTPaHCTBa KBaapaTMYHO-CYMMUPYEMbIX PYHKLMIA Ha BCEN
uncnosou ocu. O6paTHoe npeobpa3oBaHue Pypbe. OCHOBHbIE CBOMCTBA Npeobpa3oBaHus dypbe.
MNpeobpa3soBaHue Pypbe pyHKUMKU Xaapa. Mpeobpa3soBaHue dypbe BerBnera Xaapa. NMpeobpazoBaHue dypbe
cBepTku cpyHKumi. NMpeobpa3zoBaHue Dypbe cnnanHoB. Macwitabupyoliee ypaBHeHue. Npeobpa3oBaHue
dypbe mMacluTabupyoLLero ypaBHeHus. PyHKUUS OTKNMKa. CBOMCTBA (PYHKLIMM OTKIMKA.

OnpeneneHne npeobpasoBaHne Pypbe B NPOCTPAHCTBE UHTErPUPYEMbIX chyHKUMI Ha R. CeoiicTBa npeobpasoBaHums
®dypbe (MMHENHOCTb, NpeobpasoBaHune OT OyHKLMK caBUra, NnpeobpasoBaHue PYHKLMKM pacTsxeHns). OnpeneneHue
npeobpasosaHuns dypbe ana doyHkuuii n3 L2. ObpaTHoe npeocbpasosaHne Pypbe. MNpeobpazoBaHue Dypbe yHKLUN
Xaapa. MNpeobpasosarne Pypbe BeriBneta Xaapa. MNpeobpasosarHne Pypbe cBepTkM PyHKUMIA. [peobpasoBaHue
®dypbe cnnaitHoB. Macwrabupytouwee ypasHeHue. MpeobpazosaHne Pypbe MaclwTabupyowero ypasHeHns. DyHKUns
oTknvka. CBoOMCTBa OYHKLUMM OTKNIMKA.

Tema 3. OnpeneneHne OpTOroHanbHOroO ABYMEPHOro KpaTHoMacLuTabHoro pasnoxeHusi npoctpaHctea L_2(RA2).
OnpepneneHusi cenapabenbHOro n HecenapabenbHOro pas3noXeHUn ABYMEPHOro KpatHoMacLuTabHoro
pa3noxeHus npoctpaHctea L_2(R”2). MocTpoeHune cenapabenbHoro KpatHomaclutabHoro aHanuaa
npoctpaHcTea L_2(R/"2). KoMmnbloTepHbIA aHanu3 rpadouyeckmux gaHHbIX.

JLByMepHoe kpaTtHoMaclwTabHoe pasnoxeHue npoctpaHctea L_2(RxR). OnpeneneHns cenapabenbHoro u
HecenapabenbHOro pasnoXeHuin AByMepHOro kpatHoMacwTabHoro pasnoxeHust npoctpaHcTea L_2(RxR). MNocTpoeHue
cenapabenbHoro kpatHoMacltabHoro aHanmaa npoctpaHcTea L_2(RxR). Mpumep HecenapabenbHOro pasnoxeHus.
BbiBoa chopmyn, onpenensowmx cenapabenbHoe pasnoxeHne Ha OCHOBE (OYHKLMIA 1 BeiiBneToB Xaapa.
KoMnbioTepHbI aHannsa rpadpnyecknx gaHHbIX.
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Mporpamma gucumnnuHel "Bensnetbl 1 nx npumeHeHnsa"; 01.03.01 "MaremaTuka".

Tema 4. [1ByMepHbI KpaTHOMacCLUTaOHbIN aHann3 Ha OCHOBe cABUroB oyHKUMKM Xaapa u BemBnetoB Xaapa.
Fpadhuueckas nnnocTpaums NocTpoeHus cenapabenbHoro 6asnca. ANNPoOKCUMUpPYIOLLIME U AeTanu3upylolue
(ropu3oHTanbHble, BEpTUKaJibHble, AuaroHanbHble) KO3 PULMEHTbI pa3noXeHUs N3obpaxeHuns no
cenapabenbHoMy 6a3ucy.

MocTpoeHne OByMEpPHOro KpaTHOMAacITabHOro aHanmaa Ha OCHOBe CLABMIOB (yHKLMM Xaapa v BeiBneToB Xaapa.
KomnbloTepHoe noctpoeHue atoro 6asuca. I'pagouyeckas unnocTpaums nocTpoeHus cenapabenbHoro 6asunca.
Annpokcummpyiowue n getanuanpylowme (ropusoHTanbHbIe, BepTUKabHbIe, naroHanbHble) KO3MULNEHTbI
pasnoxeHns n3obpaxeHus no cenapabenoHomy 6asucy. Mpumep paboTbl ¢ M306PaAKEHNSMMU.

Tema 5. Cxema pa3noxeHus nsobpaxeHusi no 6asucy. PaanoxeHune n3aobpaxeHuin ¢ NOMOLLLLIO (PyHKLMIA NakeTa
MatLab. AHanu3 nao6paxeHuin B nakete MatLab. CxaTtne nsaobpaxeHui Kak NnoMck nNpubnmxeHus B
BenBnert-6asunce. Cxarme naobpaxeHu ? anroputM Ha OCHOBEe BEeMB/IETOB.

MocTpoeHre cxeMbl pa3noxeHns n3obpaxeHunin no cenapabenbHoMy AByMepHOMY 6a3ucy.PasnoxeHus nsobpaxeHui
no cenapabenbHoMy aByMepHoMy Hasuncy Ha OCHoBe BeiBneToB Xaapa. PasnoxeHne n3obpaxxeHuin ¢ noMoLblo
hyHkuMiA nakeTa WaveletToolbox MatLab. ®yHkunmn aHannsa nsobpaxenuii B cucteme MatLab. CxaTne nsobpaxeHuit
B cucteme MatlLab- anropntm Ha ocHOBe BeliBNeTOB.

Tema 6. Mouck nsobpaxeHus B 6a3e paHHbIX M300paxeHun, B clyyae Korpa 3anpoc Bbipaxaercst 1M6o Kak
M3o6paxeHue C HU3KMUM pa3peLueHUeM, HarnpuMep, NoNlyyeHHoe C NOMOLLLbIO CKaHepa U1 BugeoKamepbl; 1Mo
Kak rpy6biii HAaGPOCOK UCKOMOro U306paxeHusl, HapMCOBaHHbIV CaMUM Nosib3oBareneM. PaccTtosiHue mexany
rpacouueckmmm o6bektamu. YceueHue. KBaHtoBaHue. dopMMpoBaHue METPUKU 3anpoca n3obpaxeHus.
BbluncneHue meTpukm 3anpoca. bbicTpoe BbluucieHue MeTpuku. Anroputm cpopmmpoBaHusa 3anpoca
n3o6paxeHus.

3apava noucka nsobpaxeHus B 6ase faHHbIX N306paxeHuii. Nonck n3obpakeHns ¢ NOMOLLbIO 3anpoca,
CPOPMUPOBAHHOIO NMBO Kak M30BpaxkeHne C HN3KUM paspeLLeHNEM, HAaNpUMep, NONy4EHHOE C NMOMOLLbIO CKaHepa nim
BULeokamepbl; nnbo Kak rpybblii HABPOCOK NCKOMOrO N306paxXeHsl, HAPUCOBAHHbIV CAMUM MOb30BATENEM.
OnpegeneHrie oyHKUMN paccTosiHUS Mexay rpadounyeckumm obbektamu. MeTton ycedeHmsi. MeTon KBaHTOBaHMSI.
dopMMpoBaHUe METPUKIM 3anpoca U3obpaxeHnsi. ANropyuTM BbIYMCIEHUSI METPYKK 3anpoca. BeicTpoe BblumcneHme
MEeTPUKU. ANrOpUTM (POPMMPOBaHUS 3anpoca N3006paxxeHus.

Tema 7. BenBnetbl ¢ KOMNaKkTHbIM Hocutenem u ¢ N HyneBbiMu MOMeHTaMun. NMocTpoeHue BerBneToB Jo6ewn
nopsigka 2 n 3. BoluncneHne 3aHaueHUn BenenetoB Jo6elin ¢ NOMOLLbIO KackagHoro anropurma. Nporpamma
BblUMCNEHNS 3HaueHUl BenBneToB [obeLuu.

DYHKLUM C KOMNAKTHBIM HOoCUTENeM. DYHKLMK C HYyNEBbIMU MOMEHTaMK. BeliBneTbl ¢ KOMNakTHbIM HocuTenem n ¢ N
HyneBbIMM MOMeHTamu. Anrebpaunyecknii MeToa NocTpoeHns Berienetos Jobewn nopsiaka 2 u 3. BoluvcneHne 3Ha4veHuin
BeriBneToB [obewn c nomowpbio kackagHoro anroputMa. KoMnbloTEPHOE BbIMMCIEHUE 3HAYeHMIA BelriBneToB dobewn.

Tema 8. BoluncneHue Benenetos Jlo6eln BTOPOro u Tpetbero Nopsiakos ¢ nomolbio doyHKUMIA nakeTta MatLab.
BbiuncneHune BenBnetoB Oob6ewm B cpene Wolfram Mathematica. MocTpoeHune rpacdoukos BeBnetoB Job6ewum ¢
nomoLbio hyHKUMI naketa MatLab. MocTpoeHue rpachukos BerBnetoB Oo6ewn B cpene Wolfram
Mathematica.

DyHKUMK BblYMCneHus BeBneTos [obewn B MatLab. MporpammurpoBaHue BolumcneHus eiienetos Jobewn nopsiaka 2.
MporpamMMupoBaHve BbidncneHus BeBneTos [obewn nopsaka 3. MporpammrpoBaHmne BolucneHus BeeneTos [obewm
B cpene Wolfram Mathematica. MocTpoeHue rpagoukos BerineTos [obewn nopsakos 2 1 3 B cpene Wolfram
Mathematica.

Tema 9. dyHkuum Wavelet Toolbox naketa MatLab. ®yHkuun 3arpy3ka nsobpaxeHuin. PaanoxeHune
n3obpaxeHur ¢ nomowbio oyHkumm Wavelet Toolbox naketa MatLab. Cxatune naobpaxeHuit ¢ MOMOLLLbIO
yHkummn Wavelet Toolbox nakera MatLab.

3HakoMCTBO 1 NpakTnyeckoe ncnonb3osaHune dyHkumn naketa Wavelet Toolbox cpeabl MatLab. ®yHkuun 3arpysku
n3obpaxeHunin n pasnoxeHue nsobpaxenuin B nakete Wavelet Toolbox cpenbl MatLab. dyHkumm cxatns naobpaxeHur
B nakete Wavelet Toolbox cpenbl MatLab. 3arpyska TeCcToBbiXx NPYUMEPOB U BbIMONHEHWE CTAaHAAPTHbIX onepaumnin B
COOTBETCTBUWN C OOKyMeHTauunen.

Tema 10. BenBnet-o603peBarenb (Wavelet Explorer) cpepbl Wolfram Mathematica. ®yHkuum naketa
Mathematica pnsi BbinonHeHns BenBneT-npeobpasosaHnin. AHaNU3 oJHOMEpPHbIX curHanoB B cpege Wolfram
Mathematica. Y paneHue wyma B cpene Wolfram Mathematica.

N3yyeHne naketa "BeiiBnet-obo3peBateny” (Wavelet Explorer) cpeabl Wolfram Mathematica. MpumeHeHune chyHkumi
cucTtembl Mathematica ons BeinonHeHns BeiBneT-npeobpasoBanuii. [pocMoTp cnpaBoYHOM UHGPOPMALIMM MO COYHKLIMSIM
BeriBneT-npeobpasosanns naket "BeirneT-0603peBarens”. AHanM3 oJHOMepPHbIX curHanos B cpene Wolfram
Mathematica.

Tema 11. dyHKuUM 06paboTkm n3obpaxeHuin cpepbl Wolfram Mathematica. BeiBnetr-AHanu3 naobpaxeHun B
cpene Wolfram Mathematica.

N3yyeHne cpyHkumm cpeppl Wolfram Mathematica, npefHasHauyeHHbIx Ans 06paboTkm LMGPOBLIX N306paxKeHWid B
CnpaBOoYHOIA cnyxbe 3Toi cpenbl. 3arpyska TECTOBbIX U300paxeHuii 1 nx 0bpaboTka B COOTBETCTBUM C [OKYMEHTALMEN,
NpVBELEHHOW B CNpaBoyHOW cnyx6e. MpakTuieckmini KOMNbIOTEPHBIA aHANN3 N300PaXeHNiA C MOMOLLBIO 3TUX COYHKLNIA.

5. MNepeuyeHb yue6HO-MeTOOMYECKOrO 0b6ecnevyeHns 41 CaMOCTOSITeNIbHOW paboTbl 06y4alLLLUXCS NO
AucUUIIMHe (MOAYIH0)

- PAEKTPOHHBIH
CtpaHnua 7 n3 12. Il YHHUBEPCHTET

VS DFMALIMOHHD AHATKTH: CTEMA Kby



Mporpamma aucumnnuHbl "Bensnetsbl n ux npumeHeHns"; 01.03.01 "MatemaTtunka".

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

eXponenta - http://matlab.exponenta.ru/wavelet/book1/index.php

Wolfram Mathematica - https://www.wolfram.com/mathematica/new-in-8/wavelet-analysis/index.ru.html?footer=lang
®dopym Wolfram - http://wolframmathematica.ru/

6. DOHA, OLEHOYHbIX CPeACcTB MO AUCUUNIUHe (MOOYNI0)

®DOHLI OLIEHOYHbBIX CPEACTB MO AUCUMNINHE (MOOYNI0) BKIOYAET OLEHOYHbIE MaTepuanbl, HanpaBneHHbIE Ha MPOBEPKY
OCBOEHUS KOMMETEHUMIA, B TOM YUCTE 3HAHWUIA, YMEHUIA U HABBIKOB. POHA OLLEHOYHbBIX CPELCTB BK/IHOHYAET OLEHOYHbIE
CPeLCTBA TEKYLEro KOHTPOJS 1 OLEHOYHbIE CPENCTBA NMPOMEXYTO4HOM aTTecTaunm.

B choHAe OLEHOYHBIX CPEACTB COAEPXUTCS Cnemytowas HopMaums:

- COOTBETCTBME KOMMETEHLUIA NNaHMPYEMBbIM pe3ynbTatamM 06y4eHus Mo SUCLUMNIMHE (MOLYNio);

- KpUTEPUM OLIEHNBAHNS COPMUPOBAHHOCTY KOMMNETEHLWIA;

- MEXaHU3M (POPMUPOBAHMS OLEHKM MO ANCUUMNIVHE (MOZYNIO);

- onucaHve nopsiaka NPUMEHeHUs 1 NpoLeaypbl OLEHMBAHNS LN KaXA0ro OLEHOYHOro CPencTBaa;
- KpUTEPUM OLIEHMBAHNS AN KAX 0o OLEHOYHOro CPEeacTBa;

- coepXaHune OLEHOYHbIX CPELCTB, BKNouas TpeboBaHus, NpeabsBhsieMble K AeACTBUSAM 00yyalowwmXxcs,
LEMOHCTPMPYEMbIM pesynbTataM, 3afaHus pas3nuyHbIX TUMOB.

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

7. NepeyeHb nuTepatypbl, HEO6XOAUMON ANl OCBOEHUSI AUCLUN/INHBI (MOAYNS)

OcBoeHue gucumnauHbl (Moaynsi) npeanonaraeT M3y4eHne OCHOBHOW U LOMONHUTENbHOW y4ebHOM nuTepatypbl.
Nutepatypa MoxeT BbITb AOCTYyMHA 0by4atowmnMcsl B OAHOM U3 OBYX BapuaHToB (60 B 060MX N3 HIX):

- B 9N1EKTPOHHOM BUAE - 4epe3 3NEKTPOHHbIe BUBNMOTEYHbIE CUCTEMbI HA OCHOBaHUM 3akoYeHHbIX KDY norosopos ¢
npaBoobnagnarensamu;

- B neyaTHoM Buge - B HayuHon 6ubnunoteke um. H.W. Nlobayesckoro. Obyyatowmecs nonyyqaroT yuebHyto nutepatypy Ha
aboHeMeHTe Mo YnTaTenbckum buneTam B COOTBETCTBUU C NpaBvnamu nonb3osaHus HayyHol 6ubnmoTekoii.

ONeKTPOHHbIE U3AaHNS AOCTYMHbI AMCTAHLMOHHO M3 NtoBol TOYKM NPy BBELEHMM 0BYYatoLLMMCS CBOErO NIOrMHa 1 Napons
OT NIMYHOrO KabuHeTa B cucteme "ONeKTPOHHbIA yHUBepcuTeT". Mpu MCNONb30BaHWMK NeYaTHbIX M3naHUA BBNNOTEYHbI
ooHA AonmKeH ObITb YKOMMIEKTOBaH UMK M3 pacyeTta He MeHee 0,5 aksemnnspa (ans obydatowmxcs no ProC 3++ - He
meHee 0,25 ak3eMnngapa) Kaxaoro U3 N3faHuin OCHOBHOW nuTepatypbl M He MeHee 0,25 ak3emnnspa OONONHUTENbHOM
nuTepaTypbl Ha Kaxaoro obyyarowerocs n3 ymcna nuu, 0LHOBPEMEHHO OCBaUBAIOWMNX AAHHYIO AUCLMMINHY.

MepeyeHb OCHOBHOM 1 BOMNONHUTENBHON Y4ebHOM nuTepaTypbl, HEOBXOAUMO AN OCBOEHWUS AMCUMNAMHBI (MOSYNS),
HaxoauTcs B MpunoxeHun 2 k paboyeit nporpamMme aucumnnmHbl. OH NOANEXMT OBHOBAEHMIO NMPU N3MEHEHWM YCNIOBUIA
norosopoB KDY ¢ npasoobnanatensiMy aNeKTPOHHbIX U3LAHUIA 1 NMPU N3MEHEHWN KOMMNEKTOBAHUS (OOHA0B Hay4yHow
6rbnnotekn KPY.

8. MNepeueHb pecypcoB MHPOPMALLMOHHO-TE/IEKOMMYHUKaLMOHHON ceTh "UHTepHeT", He06X0AUMbIX AN
OCBOEHUS BUCLMUMINHBI (MOOYNS)
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Mporpamma gucumnnuHel "Bensnetbl 1 nx npumeHeHnsa"; 01.03.01 "MaremaTuka".

http://matlab.exponenta.ru/wavelet/book1/index.php - http:/matlab.exponenta.ru/wavelet/book1/index.php
Wavelet Analysis - https://www.wolfram.com/mathematica/new-in-8/wavelet-analysis/index.ru.html?footer=lang
®opym Wolfram - http://wolframmathematica.ru/

9. MeTtoguyeckue ykasaHus ons 06y4aloLLLMXcsl N0 OCBOEHUIO AUCLUMIUHBI (MOAYNS)

Bup, pa6ot MeTtoauueckue peKoMeHpaLmm

nexumm Nekumny conpoBOXAeHbl NPe3eHTaLUUsaMU.

MpeseHTauun cogepXaT OCHOBHbIE MONOXEHWS TEOPU BENBNETOB.

MpeseHTauus npefocTasneHa oby4aembiM B Ha4ane Kypca v npeanonaraercs, YTo npv NpoBeaeHnn
nekummn obyyaemble yXe 3HaKOMbl C CoepXaHeM NeKLum, 4TO 4aeT BO3MOXHOCTb B XXMBOM 0BWEHNN
06cyanTb Hanbonee CNoXHble MOMEHTLI 06CyXAaeMoro Matepuana.

npakTnyeckme | MpakTnyeckme 3aHATUS NPOBOAATCS B KOMMbIOTEPHbIX Knaccax HCTUTyTa MaTeMaTukn 1 MeEXaHuKM.

3aHATMA Ha npakTtunyeckmx 3aHsTUsX 0TpabaTtbiBalOTCS HE TOMLKO NPUEMbl paboTbl C BENBAET-(OYHKLMSIMM B
cpenax MatLab n Wolfram Mathematica, Ho u npoBoauTcsa pa3bop LoKa3aTenbCTB OCHOBHBIX TEOPEM
1 NOAPOOHLI BbIBOA BaXHENILMX (POPMY TEOPUN BENBNETOB.

camoctos- | Mpu npoBeneHUn caMocTosiTeNbHOM PaboTbl pEKOMEHOY0 UCNOoNb30BaTb CETEBLIE PECYPChl Hay4YHOIA
TenbHas 6ubnunotekn KDY, a Takxe nokanbHble 3f1eKTPOHHbIE pecypcbl IHCTUTYTa MateMaTukn 1 MexaHukm
paboTta KdY. Nekummn conpoBoxnatoTcs NpeseHTaumein, B KOTOPOo 00CTaTO4HO NoapobHO N3noxeH

MaTepuan JaHHOro Kypca - npeseHTauns npefocTaBnseTcs BCeM CTyAeHTaM, nocelawmm Kypce.

3ayet 3aueT npoBoauTCS UHAMBMOYanbHoO. MNpenBaprTensHO obyvaeMblli B TEUEHUM CEMECTPA 3arpyXaeT
Ha CETEBOW LUCK BbINONHEHHbIE KOMIMbIOTEPHbIE MPOrpamMMbl MO BbIBPAHHBIM TEMaM, a Takxe
MpeseHTaLMN Hay4YHbIX LOKNaA0B, CAENaHHbIX BO BPEMS MPOX0XAeHUs Kypca. Ha 3auete obyyaembiii
nonyyaeT UHOVBMOYyaNbHOE 3aiaHue, COOTBETCTBYHOWEE NPOrpamMMme.

10. NMepeyeHb MHCGPOPMALMOHHBIX TEXHOJIOTMI, UCMOJb3YEMbIX NMPU OCYLLECTBIIEHUN 06pPa30BaTe/IbHOIO
npouecca no gucuunianHe (Moayno), BKJOUYas nepedyeHb NporpaMMHOro obecneyeHust U MHGOOPMAaLMOHHbIX
CNpaBOYHbIX CUCTEM (MPU HEOOXOAUMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMOMUIA, UCTONb3YEeMbIX NMPU OCYLLECTBNEeHM 06pa3oBaTebHOro npoLecca no
OUCUMNAVHe (MoLynio), BKNoYas nepedeHb NporpaMMHOro obecrnedeHns N MHGOPMAaLIMOHHbBIX CMPaBOYHbIX CUCTEM,
npenctasneH B MpunoxeHnn 3 k paboyen nporpamMMme AUCLMNNNHBI (MOOYNS).

11. OnncaHue maTepuanbHO-TeXHUYecKkon 6a3bl, HEO6XOANMMOW ANs OCYLLEeCTB/IeHUs1 06pa3oBaTenbHOro
npowecca no gucuunanHe (Moayno)

MaTtepuanbHo-TexHM4Yeckoe obecneyeHre obpasoBaTenbHOro npoLecca no AucumniavHe (Moaynio) BKntoyaeT B cebs
cnenyowme KOMMOHEHTDI:

MomelueHns ons CaMoCTOATENBbHON PaboThbl 0BYYaOLWMXCS, YKOMMIEKTOBAHHBLIE CMELMANN3NPOBaHHOM Mebenbio (CTONbI 1
CTYNbS1) N OCHaLlEHHbIe KOMMbIOTEPHOW TEXHUKOI C BO3MOXHOCTbLIO MOAKNIOYEHNS K ceTn "MIHTepHeT" n obecnedyeHnem
LOCTyNa B 3NEKTPOHHYI0 MHCPOPMaLMOHHO-00pa3oBatenbHyto cpeny KdY.

YyebHble ayanTopun ons KOHTakTHOW paboThl C MpenonaBaTeneM, yKoMNnekToBaHHble cneumanianpoBaHHoi Mebenbio
(cTonbl 1 CTYNbSA).

KomnbioTep 1 NpuHTEp Ons pacneyaTky pa3ngaToyHbiX MaTepuanos.
MynbTuMeguiiHas ayautopus.
KomnbioTepHbIin knacc.

12. CpencrtBa apanTtaumm npenogaBaHUsl GUCLUM/IMHBI K NOTPe6HOCTAM 00y4YaloLLUXcsi MHBaNMA0B U NNL, C
OorpaHUyYeHHbIMU BO3MOXHOCTSMW 34,0POBbSI

rlpl/l Heobxo0aMMoCTH B o6paaoBaTean0M npouecce NpuMeHsaTCa cnegyowme Metonbl U TEXHONOrnn, obneryatouime
BOCMpUATUE UHPOopMaLInUK o6yqa+om,|/|M|/|09 nHBanngamMn n nmuamm ¢ orpaHN4eHHbIMM BO3MOXHOCTAMU 300P0BbA:

- CO3[aHne TEKCTOBOW BepCUM NtoBOro HETEKCTOBOMO KOHTEHTA LIS €F0 BO3MOXHOr0 npeobpasoBaHus B
anbTepHaTVBHbIE POPMbl, YO0OHbIe A1 pa3fnYHbIX NOfb30BaTene;

- CO30aHNEe KOHTEHTAa, KOTOprI\/'I MOXHO NpencTaBuUTb B pa3/InyHbIX BUOAX 6e3 noTtepun OoaHHbIX UK CTPYKTYpPbI,
npenycmoTpeTb BOSMOXHOCTb MaCLIJTaél/IpOBaHI/IH TeKCTa un |/|306pa>KeH|/||7| 6e3 noTtepun Ka4ectea, NpenycMoTpeTb
OOCTYMNMHOCTb ynpaBneHnsa KOHTEHTOM C KnaBuaTypbl;

- CO3[4aHve BO3MOXHOCTEW AJis 06y4atowmxcsl BOCMIPUHUMATL OLHY M Ty XX€ MHPOPMaLMIO U3 PasHbIX MCTOYHIKOB -
HarmpuMmep, TaK, 4Tobbl LA C HAPYLWEHNUAMI Cyxa NOMyYani MHGOPMALLMIO BU3YalibHO, C HAPYILEHWSIMU 3PEHUS -
ayananbHo;
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Mporpamma aucumnnuHbl "Bensnetsbl n ux npumeHeHns"; 01.03.01 "MatemaTtunka".

- MPUMEHEHVEe NPOrpaMMHbIX CPencTB, obecrneynBatoWwmx BO3MOXHOCTb OCBOEHNS HABbIKOB 1 YMEHWIA, CDOPMUPYEMbIX
OVNCLUMNNIMHOM, 3a CYET anbTepHaTUBHbLIX CNOCOO0B, B TOM YUCNE BUPTYanbHbIX NabopaTopuii U CUMYNSILMOHHBIX
TEXHONOIIA;

- NMPUMEHEHWE ONCTAHUMOHHBIX 0Bpa3oBaTenbHbIX TEXHONOTUIA ANs Nepeaayn MHGopMaLum, opraHM3aunm pasnmyHbIX
POPM MHTEPAKTUBHOW KOHTAKTHOW paboTbl 0Byyarolwerocs ¢ npenogasaTteneM, B TOM Yucne BebrHapoB, KOTOpble MOryT
6bITb NCNONb30BaHbI ANS MPOBELEHNS BUPTYaNbHbIX NEKLUIA C BO3MOXHOCTbIO B3aVIMOLENCTBUS BCEX YHACTHUKOB
OUCTAHUMOHHOIO 06y4eHUs, NPOBELEHUS CEMUHAPOB, BbICTYMNEHUS C LOKNALAMU U 3aALNTbI BbINOAHEHHBIX paboT,
NMpoBeAeHNs TPEHUHIOB, OPraHU3aLMy KONNEKTUBHON paboThl;

- NpuMeHeHne oNCTaHUMOHHbIX o6pa303aTeanb|x TEXHONOrnin ang opraHnsaumm oopM TeKYLLEro U NPOMEXYTO4YHOro
KOHTPONA;

- YBENNYEHME NPOLOMIKNTENIbHOCTU caaqm oby4atolmMMcst UHBaANUOOM UK NINLOM C OFPaHNYeHHbIMU BO3MOXHOCTSIMI
3[0p0Bbs DOPM NMPOMEXYTOYHON aTTECTALMMN MO OTHOLWEHMIO K YCTAHOBNIEHHOW MPOAONXUTENBHOCTU UX CHAYN:

- NIPOAONIXXUTENIbHOCTU COa4n 3a4éTa unm aK3ameHa, nposoaonMoro B NMUCbMEHHOMN oopme, - He 6onee 4em Ha 90 MUHYT;

- NPOOONXNTENbHOCTM NOAroTOBKM 06y4atollerocs K 0TBeTy Ha 3a4éTe Unu aKk3ameHe, NPOBOAVMOM B YCTHOM doopMe, - He
6onee yem Ha 20 MUHYT;

- NPOOOIXUTENNbHOCTU BbICTYNNEHUA oéyqaromerom npu 3awunTte KprOBOI7I pa60Tb| - He bonee yem Ha 15 MUHYT.

Mporpamma coctaeneHa B cooTBeTcTBUU ¢ TpeboBaHusaMu ®IFOC BO 1 yuebHbiM nnaHoM no HanpasneHuto 01.03.01
"Matematuka" n npodouno noarotoskm "Obwmii npocounb”.
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MepeueHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

Hanpasnenue nogrotosku: 01.03.01 - Marematuka

Mpogounb noarotoBkn: O6WUIA NPodnIb

KBanudomkauus BeinyckHuka: bakanasp

dopma oby4eHus: o4Hoe

SA3bik 0by4eHmns: pycckuii

oo Havana obyyeHns no obpasoBaTenbHoi nporpamMme: 2016

OcHoBHas nuTteparypa:

1. Makneuos C.B. KomnbloTepHbIil npakTukyM: yuebHO-MeToauyeckoe nocobue. - Yactb 2. - KazaHb: KazaHckuii
(MpuBonxckunin) henepanbHbin yHueepeuteT, 2013. - 101 c. - URL: https://kpfu.ru//staff_files/F1013609142/Makletsov.pdf

2. MakneuoBs C.B. OcHoBbI KOMMbIOTEPHbBIX HayK: y4ebHoe nocobue. - YacTb 1. - KazaHb: KasaHckuit yHuBepcutet, 2015.
- 116 c. - URL: http://kpfu.ru/portal/docs/F799866254/Maklecov._.Osnovy.kompjuternyh.nauk..Chast.1.pdf
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1. Arayes tO.P. [NpsiMble nonnHoMuanbHble N CNAanHOBbIE METOAbI PEeWeHNs MHTEerpanbHbIX ypaBHEHWA BTOPOro poaa:
yuebHoe nocobve / KO.P. Arayes, E.K. lunaues. - KazaHb: KazaHckuii yHusepcuteT, 2017. - 68 c. URL:
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 CNPaBOYHbIX CUCTEM

Hanpasnenue nogrotosku: 01.03.01 - Marematuka

Mpogounb noarotoBkn: O6WUIA NPonIb

KBanudomkauus BeinyckHuka: bakanasp

dopma 0by4eHus: o4Hoe

SA3bik 0by4eHuns: pycckuia

oo Havana obyyeHns no obpasoBatenbHoi nporpamMme: 2016

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
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