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Mporpamma ancumnnuHbl "MNpUNoXxeHNs Teoprun BENBNETOB B KOMMbOTEPHON rpadouke”; 02.04.01 "Martematuka n KOMNbioTepHbIE Haykun".

CopepxaHue

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

2. MecTto gucumnnuxbl (mogyns) B cTpykType OIMOI BO

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

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

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

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

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

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

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

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

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

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

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

15. MpunoxeHue Ne3. NepeyveHb NHPOPMALIMOHHBIX TEXHONOMNIA, UCMOMNb3YEMbIX OS5I OCBOEHUS OUCLMIMIMHBI (MOSYy”Ns),
BK/I0YAS NepeyeHb NPOrpaMMHOro obecneyeHms N MHEOOPMALIMOHHBIX CMPaBOYHBIX CUCTEM
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Mporpamma ancumnnuHbl "MNpUNoXxeHNs Teoprun BENBNETOB B KOMMbOTEPHON rpadouke”; 02.04.01 "Martematuka n KOMNbioTepHbIE Haykun".

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 neMoHCTprpoBaTh 6a30Bble 3HAHUS MATEMATUYECKNX U €CTECTBEHHbIX

HayK, NPOrpamMMMpoBaHns U MHOPMALIMOHHBIX TEXHOMOM U

MnK-2 CnocobHOCTb NPOBOANTL HAay4HbIE UCCNENOBAHNS HA OCHOBE CYLLECTBYHOWMX
METOI0B B KOHKPETHON 06nacTu NpogecCmnoHanbHom eaTenbHOCTH

NnK-4 CrnocobeH yunTbiBaTb 3HaHWs NPo6nem 1 TeHaeHUuiA passutus poiHka MO B
NpPoheCCUOHANbHOWN OeAaTenbHOCTH

MK-5 CnocobeH npenoaasaTth PU3MKO-MaTeMaTMyeckne OUCLUMMNIVHBI 1 UHGPOPMATMKY B
cdhepe obLero obpasoBaHns, cpenHero npodeccnoHanbHoro obpasoBaHuns,
IOMNONHNTENBHOrO 06pa3oBaHus, Bbiclero odpasoBaHns

Obyqarowmincs, OCBOVBWNIA AUCLUANANHY (MOSY/b):
LonxeH neMoOHCTpUpPoBaTb CNOCOBHOCTb U FOTOBHOCTD!

O6yyaeMmblii AOMXEH AEMOHCTPUPOBATL CMOCOOHOCTL U FOTOBHOCTL MPUMEHSITh anmnapart BeiBnetos Xaapa, Hobeww,
cnnaiH-BeiBneToB npu obpaboTke curHanos n n3o06paxxeHuii.

2. Mecto aucuunnuHbl (Moayns) B ctpyktype OIMOIM BO

HaHHas gncuunnuHa (Mogynb) BkatodeHa B pasgen "61.B.1B.02.01 OucumnaumHel (Mogynm)" OCHOBHOW
npodpeccroHanbHoi obpasoBatenspHoi nporpamMmbl 02.04.01 "MaTtemaTtunka u KoMnbtoTepHble Hayku (MeToapbl
MaTemMaTUyecKoro 1 anropuTMMYEeCKOro MoAEeNNpPoBaHMs obIeHay HbIX U NMPUKNaaHbIX 3aAa4)" 1 OTHOCUTCS K
AMCUMNIMHaM Mo Bolbopy.

OcBavBaeTcs Ha 1 Kypce B 2 ceMecTpe.

3. O6bem gucumnanHbI (MOAyNs) B 3a4eTHbIX eQuMHMLaX C YKa3aHMeM KONMYecTBa YacoB, BbloeNIeHHbIX Ha
KOHTaKTHYI0 paboTy oby4yaloLuxcs ¢ npenopasaresnem (Mo BMAAM y4eOHbIX 3aHATUI) U HA CaMOCTOSATE/IbHYIO
paboTy obyuatloLmxcs

O6was TpynoeMKOCTb AUCLMIMIMHBI COCTABASIET 6 3a4eTHbIX(ble) eanHuL(bl) Ha 216 Yaca(oB).

KoHTakTHasi paboTa - 46 yaca(oB), B TOM 4yucne nekuum - 16 yaca(oB), npaktunyeckme 3aHsTus - 30 4aca(os),
nabopatopHble paboTbl - 0 Yaca(oB), KOHTPONb CaMOCTOSTENLHOW paboThl - 0 yaca(os).

CamocrTositenbHasi pabota - 134 yaca(os).
KoHTponb (3a4é€T / ak3aMeH) - 36 yaca(os).
®dopma NPOMEXYTOHHOr0 KOHTPONS ANCLUMANHBI: 3K3aMEH BO 2 CEMECTPE.

4. CopepXxaHue aucUUNNUHbI (MOAYNSA), CTPYKTYpUpPOBaHHOE MO TeMaMm (pa3nenam) ¢ yKkasaHMeM OTBeAeHHOro Ha
HUX KONIMYeCTBa aKkaaeMU4ecknx 4acoB U BUOOB yYebHbIX 3aHATUN

4.1 CTpyKTypa U TeMaTU4yeckuil nnaH KOHTaKTHOW U caMOoCTOATeNbHOM paboThbl NO AUCLUNIUHE (MOAYIIO)
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Mporpamma ancumnnuHbl "MNpUNoXxeHNs Teoprun BENBNETOB B KOMMbOTEPHON rpadouke”; 02.04.01 "Martematuka n KOMNbioTepHbIE Haykun".

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. . Onpegnenexve
OPTOroHaNbHOro BYMEPHOrO
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 ancumnnuHbl "MNpUNoXxeHNs Teoprun BENBNETOB B KOMMbOTEPHON rpadouke”; 02.04.01 "Martematuka n KOMNbioTepHbIE Haykun".

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 8
" 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. Cxatue nsobpaxeHuii kak 2 2 2 0 8
MOUCK NPUOINXEHNS B
BeliBneT-6asuce. Cxartume
1300paxeHnin ? anropntM 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 10
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 > 5 0

. Mg 8

3HavyeHwuin BensnetoB [obewwn c
MOMOLLBIO KACKaAHOro anroputma.
[Mporpamma BblYMCNEHNS 3HAYEHWI
BeliBnetos Jobelwu.

Tema 8. BbluncneHne BenBnetos
Jobewn B MatLab. Bbiuncnexme

8. BeriBnetos Job6ewwn B Wolfram 2 2 4 0 16

Mathematica.

Tema 9. dyHkuMn Wavelet Toolbox.
3arpyska nsobpaxeHuii.

9 PaanoxeHue nzobpaxeHunit. Cxartue 2 0 4 0 20

n306paxeHuii.
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Mporpamma ancumnnuHbl "MNpUNoXxeHNs Teoprun BENBNETOB B KOMMbOTEPHON rpadouke”; 02.04.01 "Martematuka n KOMNbioTepHbIE Haykun".

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 4 0 20
BeliBneT-npeobpasosaHunii. AHanm3
OLHOMEPHbIX CMrHanoB. Y naneHme
wyma.

Tema 11. DyHKUUM NakeTa

Mathematica ans obpaboTku
11.|n306paxeHunii. AHanus nsobpaxeHuii 2 0 4 0 20
B ABYXMEPHOM MPOCTPaHCTBE.

Vtoro 16 30 0 134

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 npeobpazoBaHune Pypbe B MPOCTPAHCTBE UHTErPUPYEMbIX OyHKLMA Ha R. CeoiicTBa npeobpasoBaHus
®dypbe (MMHeRHOCTb, NpeobpazoBaHne oT PyHKUMK caBura, npeobpasoBaHve OyHKUUK pacTsaxeHus). OnpeaeneHne
npeobpasoBaHns Dypbe ons dyHkumii n3 L2. ObpatHoe npeobpasosaHre Pypbe. MNpeobpazosaHne Pypbe OyHKLMN
Xaapa. MNpeobpasosaHue Pypbe Beiieneta Xaapa. MpeobpasosaHue Pypbe cBepTkU chyHKLMIA. NpeobpasosaHue
®ypbe cnnainHos. Macwrtabupytowee ypasHeHue. MNpeobpasosaHne Pypbe MacwTabupyowero ypaBHeHns. dyHkums
oTknuka. CeoricTBa qoyHKLMM OTKNUKA.

Tema 3. . OnpeneneHne opToroHaNbHOro ABYMEPHOro KpaTHOMacLUTabHOro pa3noXeHusi NpocTpaHCcTBa
L_2(RA2). OnpeneneHus cenapabenbHoro n HecenapabenbHOro pa3noXxeHuWn oBYMEPHOro KpartHoMacLuTabHoro
pa3noxeHus npoctpaHcTBa L_2(RA2). MocTpoeHne cenapabenbHOro KpatTHoMacluTabHoOro aHanm3a
npocTtpaHctBa L_2(RA2). KoMnblOTepHbIN aHanu3 rpachuyeckmx gaHHbIX.

IBymepHoe kpaTtHomacwTabHoe pasnoxeHue npoctpaHcTea L_2(RxR). Onpenenenus cenapabenbHoro u
HecenapabenbHOro pasfnoxXeHuin OByMepHOro kpaTtHoMaclutabHoro pasnoxeHust npoctpaHctea L_2(RxR). MNoctpoeHune
cenapabenbHoro kpatHoMaclwTtabHoro aHanmaa npoctpaHctea L_2(RxR). Mpumep HecenapabenbHOro pasnoxeHusi.
BbiBoL chopmyn, onpenensiiowmx cenapabenbHoe pa3noxXeHre Ha OCHOBE OYHKLMIA 1 BEBNETOB Xaapa.
KomnbloTepHbIi aHanma rpaduyeckmx aHHbIX.

Tema 4. [1ByMepHbI KpaTHOMacCLUTaOHbIW aHann3 Ha OCHOBe cABUIoB oyHKUMKM Xaapa u BemBnetoB Xaapa.
Fpadhuueckas nnnocTpaums NOCcTpoeHus cenapabenbHoro 6asnca. ANNPOKCUMUpPYIOLLLME U AeTanu3upylolue
(ropu3oHTanbHble, BepTUKalbHble, AuaroHaibHble) KO3adhdoULMeHTbl pa3noXeHUs n3obpaxeHus no
cenapabenbHomy 6a3ucy.

MocTpoeHne OByMEpPHOro KpaTHOMacITabHOro aHanm3a Ha OCHOBE CLABMIOB (yHKLMM Xaapa v BeiBneToB Xaapa.
KomnbloTepHoe nocTpoeHue atoro 6asuca. I'pagouyeckas unnocTpaums nocTpoeHus cenapabenbHoro 6asunca.
Annpokcumupyiowue n getanuanpylowme (ropnsoHTanbHbIe, BepTUKanbHbie, naroHanbHble) KO3MULNEHTI
pasnoxeHns n3obpaxeHus no cenapabenoHomy 6asucy. Mpumep paboTbl ¢ M306PAKEHNSMMU.

Tema 5. Cxema pasnoxeHusi usobpaxeHusi no 6asucy. PasnoxeHue nsobpaxeHun B MatLab. AHanus
n3obpaxeHun MatLab. Cxatune nsobpaxeHui Kak NoUcK NpubnnxeHus B BenBnert-6asuce. Cxarme
n3o6paxeHuin ? anroputM Ha OCHOBE BEWB/ETOB.

- PAEKTPOHHBIH

CtpaHnua 6 13 12. Il YHHUBEPCHTET

VS DFMALIMOHHD AHATKTH: CTEMA Kby



Mporpamma ancumnnuHbl "MNpUNoXxeHNs Teoprun BENBNETOB B KOMMbOTEPHON rpadouke”; 02.04.01 "Martematuka n KOMNbioTepHbIE Haykun".

MocTpoeHre cxeMbl pa3noxeHns n3obpaxeHus no cenapabensHomy LByMepHOMy Hasucy.
MocTpoeHre cxeMbl pa3noxeHus 3obpaxeHuns no cenapabenbHoMy nByMepHOMy Ha3ucy BeiBneTos Xaapa..

PaznoxeHue nzobpaxenunii ¢ nomoubio WaveletToolbox MatLab. ®yHkuun aHanusa nsobpaxeHuin B cucteme MatlLab.
Cxartue nsobpaxeHuii - anropntM Ha OCHOBE BEBNETOB.

Tema 6. 3apaya novcka naobpaxeHus B 6ase paHHbIX U306paxeHun, Korga 3anpoc Bbipaxaercs nMbo Kak
n3obpaxeHue C HU3KUM paspeLLUeHUeM, HarnpuMep, NoJlydeHHoe C MOMOLLLbIO CKaHepa Unu Buaeokamepbl; NM6o
Kak rpy6bii HABPOCOK UCKOMOro U306paxeHusi, HapMCOBaHHbIN caMuM Nonb3oBaTteneM. PaccTtosiHne Mmexay
rpachmyeckumm o6bekTamu. YceueHue. KBaHtoBaHue. dopMUpOBaHMe METPUKM 3anpoca N3oopaxeHus.
BbluncneHue MeTpuku 3anpoca. beicTpoe BbluncneHne MeTpukn. AnroputM oopMMpoBaHUS 3anpoca
n3obpaxeHusl.

3apaya noucka nsobpaxeHns B 6ase aaHHbIX n3o0paxeHuii. Monck naobpaxeHus ¢ NOMOLbIO 3anpoca,
CCPOpPMMPOBaHHOTrO NMBO Kak N3obpaxeHune C HA3KMM paspeLieHneM, Hanprmep, Noly4eHHoe C NMoMOLbIO cKaHepa unm
BAEOKaMepbl; TMbo Kak rpyOblii HABPOCOK NCKOMOro M300paxXeHUsl, HAPUCOBAHHLIV CaMUM NONb30BaTENEM.
OnpepeneHve oyHKUMIU paccTosHUS Mexay rpadounyeckumm obbektamu. MeTton ycedeHnsi. MeTon KBaHTOBaHMS.
dopMMpoBaHne METPUKKM 3anpoca U3obpaxeHnsi. ANropuTM BbIYMCIEHUS METPVKK 3anpoca. BbicTpoe BbluMcneHme
MeTpUKU. ANropuTM POPMMPOBaHUS 3anpoca N3o0paxeHus.

Tema 7. BeiiBnetbl ¢ KOMNaKTHbIM HocuTenem u ¢ N HyneBbiMun MomeHTaMu. MocTpoeHue BenBneToB Jlobelun
nopsiaka 2 u 3. BeluncneHue 3HadeHur BeriBneToB Jlo6elumn ¢ NOMOLLbIO KackaaHoro anroputma. NMporpamMma
BblUMCNEHNS 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 3HavyeHuin
BENBNETOB ,ﬂ06eLLII/I C NMOMOLbIO KackanoHoro anropumtma. KOMI'Ib}OTepHoe BblYMCNIEHNE 3HAYEHWIN BENBNETOB ,D,O6eLLII/I.

Tema 8. BoluucneHue senBnetoB [ ob6ewm B MatLab. BbiuncneHue seinBnetos Jo6eiwuv B Wolfram Mathematica.

DyHKUMKM BbluMcneHus Belisnetos [lobewn B MatLab. MporpamMmmmpoBaHve BblucneHus Beisnetos Jobewn nopsiaka 2.
MporpammupoBaHue BoluncneHus selisnetos [obewu nopsaka 3. MporpaMmmpoBaHne BbluMcneHns BeiBneTos Jobewwn
B cpefie Wolfram Mathematica. MocTtpoeHue rpadgoukos Belisnetos [obewu nopsakos 2 1 3 B cpene Wolfram
Mathematica.

Tema 9. dyHkuumn Wavelet Toolbox. 3arpyaka nsobpaxeHuit. PaanoxeHue nsobpaxeHuin. Cxaruve
n3o06paxeHun.

3HakoMCTBO 1 NpakTUyeckoe ncnonb3osaHne dyHkumn naketa Wavelet Toolbox cpenbl MatLab. ®yHkuun 3arpysku
n3obpaxeHunii n pasnoxeHune nzobpaxeHuii B nakete Wavelet Toolbox cpenpl MatLab. ®yHkUMK cxaTusi naobpaxeHwi
B nakete Wavelet Toolbox cpenbl MatLab. 3arpyska TeCTOBbIX NPUMEPOB U BbIMONHEHWE CTAHAAPTHBIX ornepauunii B
COOTBETCTBUM C JOKYMEHTaUUEN.

Tema 10. BenBnet-o603peBarenn (Wavelet Explorer) cpenbl Wolfram Mathematica. ®yHkuumu naketa
Mathematica ans BeinonHeHus BeiBneT-npeobpa3oBaHuii. AHaNU3 OQHOMEPHbIX CUTHaANOB. Y naneHue LiyMa.

M3yueHne naketa "BeliBnet-obo3pesatens” (Wavelet Explorer) cpeabl Wolfram Mathematica. MNpumeHeHne pyHKLWiA
cuctembl Mathematica nnsi BoinonHeHus BeiBneT-npeobpasosaHuii. MpocMoTp cnpaBoYHON MHAPOPMAaLMK MO CPYHKLUSIM
BeBneT-npeobpasoBaHns naket "Beisnet-o6o3pesartens”. AHanma3 ogHOMepHbIX curHanos B cpene Wolfram
Mathematica.

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

N3yueHue dpyHkumm cpenbl Wolfram Mathematica, npefHasHaueHHbIX ons 06paboTku LngopoBbix 3obpaxxeHunii B
cnpaBo4Hoi cnyxbe cpenbl. 3arpyska TeCTOBbIX N30BpaxeHuin n nx obpaboTka B COOTBETCTBUN C LOKYMEHTaLMeN,
npuBEeLEHHON B CNpaBoyHoi cnyx6e. MNpakTuyecknii KOMMbIOTEPHbIN aHanu3 n3obpaxeHnii C MOMOLLbIO 3TUX (OYHKLIWIA.

5. MepeyeHb yue6HO-MeTOAMUYECKOrO O6ecneyeHust Ajisi CaMoCTOATeNbHON paboTbl o6yyatoLmMxcs no
AucuunnuHe (Moaynio)

CamocTosiTenbHas pabota obyyaowmxcs BoINOMHSETCS N0 3a0aHNI0 U NPU METOLMYECKOM PYKOBOACTBE Npenofasarens,
Ho 6e3 ero HenocpecTBEHHOro yyacTus. CamocTosiTenbHas pabota noapasfnensieTcs Ha CaMoCcTOSTENbHYIO paboTy Ha
ayLUTOPHBIX 3aHATUSX U HA BHEAYAUTOPHYIO caMocTosTeNbHYo paboTy. CamocTtosTenbHas paboTta obydyatowmxcs
BKNOYAET Kak MOMHOCTbIO CAMOCTOSITENbHOE OCBOEHME OTLEMNbHBIX TEM (Pa3fenos) AUCLUMNANHLI, Tak 1 NpopaboTky Tem
(pa3penos), ocBaMBaeMbIX BO BpeMsi ayanTopHoi paboTbl. Bo BpeMsi caMocTosiTenbHOM paboTbl 0byyarowmecs YnutaroT u
KOHCMEKTUPYIOT y4eOHYI0, Hay4HYIO 1 CMIPABOYHYIO NUTEPATYPY, BbINONHSAOT 3aaHUs, HanpaBneHHbIE HAa 3aKpenneHne
3HaHW 1 0TPabOTKy YMEHUIA U HABBIKOB, FOTOBATCS K TEKYLWEMY 1 NMPOMEXYTOYHOMY KOHTPOMIO MO AUCLMNNUHE.

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

Mopsinok opraHn3aumm n ocylecTBAeHNs 06pa3oBaTenbHON NesTeNbHOCTM Mo 06pasoBaTebHbIM MPOrpamMMam BbICLIETO
0bpasoBaHus - nporpammam bakanaspuarta, nporpammam crieumaniTeTa, nporpamMmam MarmcTpatypbl (yTBepXaeH
npukasom MuHucTepcTea obpasosaHus u Hayku Poccuiickoin dPepepaunm o1 5 anpens 2017 roga Ne301)

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

YcTae cheaepanbHOro rocyaapcTBeHHOr0 aBTOHOMHOIrO obpasoBaTtenbHoro yupexaeHns "KasaHckmi (MprBonxXxckuii)
doenepanbHbIi yHuBepcuTet”
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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 1 nsobpaxeHuii - http://matlab.exponenta.ru/wavelet/index.php
BeliBnet-aHanus - https://www.wolfram.com/mathematica/new-in-8/wavelet-analysis/index.ru.html?footer=lang
BeriBnetol B MATLAB - http://www.studentlibrary.ru/ru/doc/5-94074-415-X-SCN0002/195.html

6. POHA, OLLEHOUYHbIX CPEeACTB MO AUCLUMUINIMHE (MOAYNIO)

®DOoHAO OLEHOYHbIX cpencTs no gucunninHe (Mo,u,ymo) BK/IOYaEeT OLUEeHO4YHble MaTepuasibl, HanpaB/ieHHble Ha NPOBEPKY
OCBOEHMNS KOMMETEHUWNA, B TOM YMCIE 3HAHWN, yMeHVII7I 1 HaBblkoB. POHAO OLEHOYHbIX cpencTs BKO4YaeT oueHOYHble
cpencTea Tekylwero KoOHTponda 1 oueHo4YHble cpenctea ﬂpOMe)KyTOLIHOIZ arrecrtauumn.

B choHLe OLeHOYHBIX CPEACTB COAEPXUTCS Crenyiolas HpopMaums:

- COOTBETCTBME KOMMETEHUUI NNaHMPyeMbIM peadynbTatam oby4eHus o JucUnnivHe (Moaynio);

- KPUTEPUM OLIEHMBAHNS COPMUPOBAHHOCTY KOMMETEHLWIA;

- MEXaHU3M (DOPMUPOBAHMS OLIEHKYM MO ANCUMNVHE (MOAYNIO);

- onucaHve nopsiaka NPUMEHeHUs U NpoLeaypbl OLEHMBAHNS LS KaXA0ro OLEHOYHOro CPeacTBaa;
- KpUTEpPUM OLIEHMBAHNS 01 KaXA0ro OLEeHOYHOro CPecTBa;

- cogepXaHue OLEHOYHbIX CPeacTB, BKoYas TpeboBaHus, NpeabsBisemMblie K 0eicTBUSAM 0bydatowmxcs,
IEMOHCTPVPYeMbIM pe3dynbTaTtaMm, 3a1aHns PasnnyHbIX TUMOB.

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

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

OcBoeHVe aucuMNAuHLI (MOSYNS) NpPeLnonaraeT U3yYeHrne OCHOBHOW 1 LONONHUTENLHOW y4ebHOM nuTepaTypbi.
NuTtepatypa MoxeT ObITb AOCTYMHA 00yyalowWwmuMcs B O4HOM U3 [BYX BapUaHTOB (Mn60 B 060MX N3 HKX):

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

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

OneKTPOHHbIE N30aHUS BOCTYMHbI AUCTAHUMOHHO 13 NtoB0i TOUKM NpW BBEAEHNN 00yHaOLWMMCS CBOETO NOMMHA 1 Naponst
OT NNYHOro KabuHeTa B cMcTeMe "ONEKTPOHHbIA yHMBepcUTeT". MpU MCMONb30BaHMM NeYaTHbIX U3naHWn GBNNOTEYHbIN
ooHA AomxeH ObITb YKOMMIeKToBaH UMK M3 pacyeTta He MeHee 0,5 aksemnnspa (ans obydyatowmxcst no ProC 3++ - He
meHee 0,25 ak3eMnngapa) Kaxaooro u3 n3gaHnini OCHOBHOWM nuTepatypbl n He meHee 0,25 sk3emnngapa AONONHUTENbHON
nuTepaTtypbl Ha kKaxaoro obyyatolerocs U3 yucna nuu, 04HOBPEMEHHO OCBAMBAIOWWMX OAHHYIO OUCLMNANHY.

MepedyeHb OCHOBHOW U [OMONHUTENBHOM y4eBHON NTepaTtypbl, HEOOXOAMMON A1 OCBOEHUS AUCLMMNAVHBI (MOOyns),
Haxonmutcs B MNpunoxeHun 2 Kk paboyeli nporpamMme AUCUMNAMHBL. OH NOANEXUT OOHOBNIEHMIO NPY U3MEHEHUN YCTTOBUIA
noroeopos K®Y ¢ npasoobnagatensiMm anekTPOHHbIX U3OAHWA U NPU N3MEHEeHM KOMNNIEKTOBaHNUS ooHa0B Hay4Hoi
onbnuotekn KdY.

8. MNepeueHb pecypcoB MHPOPMALLMOHHO-TE/IEKOMMYHUKaLMOHHOMN ceTn "UHTepHeT", He06X0AUMbIX NS
OCBOEHUS1 AUCLUMNINHBI (MOAYIIS)

BeliBnet-aHanus - https://www.wolfram.com/mathematica/new-in-8/wavelet-analysis/index.ru.html?footer=lang
ObpaboTka nsobpaxeHuii - https://www.wolfram.com/mathematica/new-in-8/wavelet-analysis/image-processing.htmi

CBolicTBa ceMelicTsa BEVIBNETOB -
https://www.wolfram.com/mathematica/new-in-8/wavelet-analysis/get-properties-for-wavelet-families.html

9. MeTognueckue ykasaHusi oisi 06y4aroLLLMXCS MO OCBOEHMUIO AUCLUMN/IMHBI (MOAYNS)
Bupg, pa6or MeTtoauyeckme peKoOMeHaLmm

nekumm Nekumny conpoBOXAeHbl NPe3eHTaLUsAMN.

MpeseHTauun cogepXaT OCHOBHbIE MOMOXEHNS TEOPUN BENBNETOB.

MpeseHTauus npepoctasneHa oby4aembiM B Ha4ane Kypca v npeganonaraercs, Y10 nNpv NpoBeaeHnn
nekumm obyyaemble yxe 3HaKOMbl C COAEePXKaHUEM NeKLUM, 4TO faeT BO3MOXHOCTb B XMBOM 0BWEHNN
06cyanTb Hambonee CnoXxHbIe MOMEHThI 0BCyXAaemMoro Matepuana.
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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.

3K3aMeH 1. ®yHKuunsa Xaapa, BenBnet Xaapa u nux rpadouku.

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

3. OnpefeneHune OpTOroHanbHOro KpatHoMacwTabHoro aHannsa NnpocTpaHCcTea
KBaOpaTuyHO-CYyMMUPYEMbIX (PYHKLMUIA HA BCEV YACNOBON OCMK.

4. OnpegneneHue 6asnca Pucca.

5. MNpeobpasosaHue Pypbe B NPOCTPaAHCTBE MHTErPUPYeEMbIX oyHKLMIA HAa R. OnpeneneHne
npeobpasoBaHns Pypbe 0ns PyHKLUIA M3 MPOCTPAHCTBA KBAAPATUHHO-CYMMUPYEMbIX OYHKLIMIA Ha
BCEW YNCNOBOW OCU.

6. ObpaTtHoe npeobpasosaHue dypbe. Dopmyna obpauieHns npeobpasoBaHus dypbe.

7. OCcHOBHble CBOCTBa NpeobpazoBaHmsa Dypbe: NMHERHOCTb, NpeobpasoBaHre Pypbe
Npoun3BOAHON, NpeobpasoBaHue Dypbe pacTsaxeHus yHKUMK, NnpeobpasoBaHne Pypbe casura
doyHKLMK, NpeobpasoBaHme Pypbe CBEPTKU GOYHKLNIA.

8. MNpeobpasosaHne Pypbe pyHKUMKN Xaapa.

9. MNpeobpasosaHne Pypbe BeriBneta Xaapa.

10. NpeobpasosaHne Pypbe cnnanHoB.

11. Macwrabupyouee ypasHeHue. MpeobpasoBaHne dypbe MaclTabupyowwero ypaBHeHusl.

12. dyHKuma otknmka. CBorcTBa PYHKLMN OTKAUKA.

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. BeriBneTbl C KOMNAKTHbIM HOcuTenem n ¢ N HyneBbIMM MOMEHTaMU.

16. MocTpoeHue BeliBneTos [lobewn nopsaka 2.

17. BbluncneHme 3HadveHwin BelisneToB Jlobewn ¢ NOMOLLbIO KackafHOoro anroputMa.

18. BbluncneHue Beiinetos [obewwn B MatLab.

19. BeluncneHue Beiienetos [Jobewn B Wolfram Mathematica.

20. Anroputm nomcka n3obpaxeHuii No 3aiaHHOMy WaBNoHy.

10. MepeuyeHb MHCGPOPMALLMOHHBIX TEXHOJOIMIM, UCMOJb3YeMbIX NMPU OCYLLECTBIIEHUN 06pa3oBaTe/IbHOro
npouecca no gucuuniauHe (Moaynio), 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 MpunoxeHnun 3 k paboyei nporpaMMme OUCLMMNWHBI (MOLYNS).

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

MaTtepuanbHo-TexHu4Yeckoe obecneyeHre obpasoBaTenbHOro npoLecca no AucumnavHe (Moaynio) BKntoYaeT B cebs
cnenyrolne KOMMOHEHTbI:

MoMelleHnst 0N1s CaMOCTOSITEeNbHOM PaboThl 0B6YYaAIOWMNXCS, YKOMMNIEKTOBAHHbIE CreLnannanpoBaHHoi Mebesbio (CToMbI 1
CTY/bs) ¥ OCHALEHHbIE KOMMbIOTEPHOMN TEXHUKOW C BOSMOXHOCTbIO MOAK/MIOHEHUS K ceTn "VIHTepHeT" n obecriedeHnem
[OCTyNa B 3NeKTPOHHYI0 MHOpOpMaLMOHHO-06pasoBaTenbHyto cpely KDY,

YyebHble ayamMTopun 0SS KOHTAKTHOW paboThl C NpenoaaBaTteneM, yKOMMIeKTOBaHHbIe CNELManm3npoBaHHON Mebenbo
(cTonbl 1 CTYNbS).

KomnbloTep 1 NnpuHTEp ons pacneyaTkn pa3naToyHbix MaTepuanos.
MynbTvMeauiiHas ayautopus.
KoMnbloTepHbIii Knacc.

12, Cpeﬂ,CTBa apgantauumumv npenopgasaHusi oguCcUNNNIUHDbI K I'IOTpeﬁHOCTFlM 06y'-|a|ou.|.|nxc5| UHBaNUOoOB U nNuuy C
orpaHn4eHHbIMU BO3MOXHOCTSAMU 300P0OBbSA
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rlpl/l Heobx0aMMoCT B o6pa305aTean0M npouecce NpuMeHsATCA cnegywme Metonbl U TEXHONOrnn, obneryatouime
BOCMpUATME UHPOopMaLnUn O6y'-Ia}OLI.I,I/IMI/ICFI nHBanngamMn n nmuamm ¢ orpaHN4eHHbIMM BO3MOXHOCTAMU 300P0BbA:

- CO3[aHve TEKCTOBOW BepCUM NtoBOro HETEKCTOBOMO KOHTEHTA LS €F0 BO3MOXHOr0 npeobpasoBaHus B
anbTepHaTVBHbIe POpPMbl, YO0OHbIe A1 pa3fnYHbIX NOfb30BaTene;

- CO30aHNe KOHTEHTAa, KOTOprVI MOXHO NMpencTaBuUTb B pa3/InyHbIX BUOAX 6e3 noTepun OoaHHbIX UK CTPYKTYpPbI,
npenycMoTpeTb BOSMOXHOCTb MaCLIJTa6I/IpOBaHI/Iﬂ TeKCTa un |/|306pa>KeH|/||7| 6e3 noTtepu Ka4ectea, NpenyCcMoTpeTb
OOCTYMNMHOCTb yrnpaBneHnsa KOHTEHTOM C KnaBuaTypbl;

- CO3[aHne BO3MOXHOCTEW AJis 06y4atoLwmxcsl BOCMIPUHUMATL OLHY M Ty XXe MHPOPMaLMIO U3 pasHbIX MCTOYHMKOB -
HanpuMmep, Tak, 4Tobbl LA C HAPYLWEHNUAMI CyXa NOMyyYani MHGOPMALIMIO BU3YarbHO, C HAPYILEHWSIMU 3PEHUS -
aynanbHo;

- MPUMEHEHVEe NPOorpaMMHbIX CPencTs, obecrneynBaroWmx BO3MOXHOCTb OCBOEHMS HABbIKOB 1 YMEHUIA, CDOPMUPYEMbIX
OVNCLUMNMIMHOM, 3a CYET anbTepHaTUBHbLIX CNOCOO0B, B TOM YMCNE BUPTYanbHbIX NabopaTopuii U CUMYNSILNOHHBIX
TEXHONOIIA;

- MPUMEHEHNE OUCTAHUMOHHBIX 0Bpa3oBaTenbHbIX TEXHONOTUIA ON1s Nepeaayn MHGopMaLum, OpraHn3aunm pasnmnyHbIX
(hOPM MHTEPAKTVNBHOW KOHTAKTHOW paboThl 0ByyarowWerocs ¢ npenogasaTeneM, B TOM Yucne BebrHapoB, KOTOPbIE MOTYT
6bITb NCNONb30BaHbI AN MPOBEAEHNS BUPTYAbHbIX NEKLUIA C BO3MOXHOCTbIO B3aVMOLENCTBUS BCEX YHACTHUKOB
LVCTAHUMOHHOIO 06y4eHUs!, NPOBELEHUS CEMUHAPOB, BbICTYMIEHUS C AOKNALAMU U 3aALNTbI BbINOHEHHBIX paboT,
NPOBeAEHNS TPEHUHIOB, OPraHU3aLMy KONNEKTUBHON paboThl;

- NPYMEHeHre ONCTaHUMOHHbIX 06pa3oBaTenbHbIX TEXHONOIMIA NS OpraHM3aummn oopM TEKYILEro 1 NPOMEXyTOYHOro
KOHTPONS;

- YBENNYEHME NPOLOMIKXNTENIbHOCTU caaqm oby4atowmMcst MHBaANUOOM UK NINLOM C OFPaHnYeHHbIMU BO3MOXHOCTSIMI
3[0p0Bbs DOPM NMPOMEXYTOYHON aTTECTALMMN MO OTHOLWEHWIO K YCTaHOBIEHHOW NMPOAONXUTENBHOCTY UX COAYN:

- NPOAONIXXUTENNIbHOCTU COoavn 3a4yéTa UM aK3ameHa, nposoaonMoro B NMUCbMEHHOMN oopme, - He 6onee 4eM Ha 90 MUHYT;

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

- MPOAOMXNTENBHOCTU BbICTYNEHNS 0By4atolwerocs npu sawmute KypcoBoi paboThl - He 6onee Yem Ha 15 MUHYT.
Mporpamma cocTasneHa B cooTBeTcTBUM ¢ TpeboBaHnaMu GIrOC BO 1 yyebHbIM nnaHom no HanpasneHuto 02.04.01

"MaTtemaTtrka 1 KOMNbIOTEPHbIE HAYKM" 1 MarncTepckomn nporpamme "MeTtoabl MaTeMaTn4eckoro 1 anropuTMMYecKoro
MOLEennpoBaHus obLleHay HbIX 1 NPUKNaaHbIX 3anay”.
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Mporpamma ancumnnuHbl "MNpUNoXxeHNs Teoprun BENBNETOB B KOMMbOTEPHON rpadouke”; 02.04.01 "Martematuka n KOMNbioTepHbIE Haykun".

lMpunoxerne 2

K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
5£1.B.[1B.02.01 lNpunoxeHus Teopui BesiB/IETOB B
KOMIbHOTEPHOU rpaghuke

MepeueHb nuTepartypbl, HEOOXOAUMOW L4/Ii OCBOEHMUS OUCLMMAUHBI (MOLYyNs)

HanpaeneHnue nogrotosku: 02.04.01 - MaremaTtuka 1 KOMNbIOTEPHBIE HAYKM

Mpogounb NoAroToBKM: MeToibl MATEMATUYECKOr0 Y anropUTMUYECKOro MOAENNPOBAHUS 0BWeHaYYHbIX U NPUKAaaHbIX
3apjay

Keanudumkaums BbiNyCKHUKA: MArncTp

dopma 0byyeHus: o4Hoe

S3blk 06y4eHNs: pyccKuii

oo Havana obyyeHns no obpasoBaTenbHoi nporpamMme: 2018

OcHoBHas nuTeparypa:

1. NNunayes E.K. TexHonorusi nporpammupoBaHus. bazosbie koHCTpyKuMnu C/C++ : yuebHO-cnpaso4Hoe nocobue / E. K.
Nunaués ; KasaH. penep. yH-T .- KasaHb : [KasaHckwnii yHneepcuTeT], 2012. - 142 c. - Pexwum goctyna:
https://kpfu.ru//staff_files/F614532834/%D2%E5%F5%EDY%EEY%EBY%EE%E3%E8%FF%20%EF%F0%EE%E3%F0%E0%ECY%

2. BeliBnetbl B HepoanHaMuke 1 HeMpodnamonorum [SnekTpoHHbIl pecypc] : MoHorpadgus / A.A. KopoHosckuii [ ap.]. -
OneKkTpoH. aaH. - Mockea : Puamartnut, 2013. - 272 c. - Pexum goctyna: https://e.lanbook.com/book/59659

JdononHutenoHas nuteparypa:
1. Arayes tO.P. [NpsmMble nonnHoMuanbHble U CNAaHOBbIE METOAbI PELWEHNS MHTErpanbHbIX YpaBHEHWA BTOPOro poaa:
yuebHoe nocobue / KO.P. Araues, E.K. Jlunaues. - KasaHb, 2017. - 68 c. - Pexum gocTtyna:
https://kpfu.ru//staff_files/F236673923/Agachev_Lipachev.pdf

2. Nnnaués E. K. TexHonoruns nporpaMmuposaHuns. Metonbl COpTMPOBKYM AaHHbIX: y4ebHoe nocobue / E.K. Jlunayés. -
KasaHb: KasaH. yH-T, 2017. - 58 c. - Pexxum goctyna: https://kpfu.ru//staff_files/F1066117885/Metody_sortirovki.pdf
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Mporpamma ancumnnuHbl "MNpUNoXxeHNs Teoprun BENBNETOB B KOMMbOTEPHON rpadouke”; 02.04.01 "Martematuka n KOMNbioTepHbIE Haykun".

lMpunoxerve 3

K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
5£1.B.[1B.02.01 lNpunoxeHus Teopui BesiB/IETOB B
KOMIbHOTEPHOU rpaghuke

I'Iepe'-|e|-|b MH(POPMaLLMOHHbIX TEXHOIOMMW, UCMONb3YyeMbIX A1 OCBOEHUS AUCLUMIUHbI (MOJJ,ynSl), BKJlro4yas
nepedyeHb nporpaMmMHOro obecneyeHns n MH(OPMaLMOHHbIX CMPaBOYHbIX CUCTEM

HanpaeneHnue nogrotosku: 02.04.01 - MaremaTtuka 1 KOMNbOTEPHbBIE HAYKK

rlpO(*)Vlﬂb noaroToBku: MeToabl MaTeMaTnyeckoro u aropuTMn4ecKoro MoaoenmpoBaHunA 06u_.|,eHaqub|x n npuknanHbix
3anad

Keanudumkaums BbiNyCKHUKA: MArncTp

dopma 0by4eHus: o4Hoe

S3blk 06y4eHNs: pyccKuii

oo Havana obyyeHns no obpasoBaTenbHoi nporpamMme: 2018

OcBoeHne oucumnnanHbl (MO,EI,yl'IFI) npegnonaraet ncnosib3oBaHme cnenytowero nporpamMmHoOro obecrneyeHus n
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

CrpaHnua 12 ns 12.




