MUHUCTEPCTBO OBPA3OBAHUA 1 HAYKU PO
¢puanan gpeaepaybHOro rocy1apcTBEHHOr0 OIAKETHOT0 00Pa30BaTEIbHOIO YUPeKIeHUs
BbICIIEro o0pa3oBanusi K MypMaHCKH apKTHYEeCKHI rOCy1apCTBEHHbI YHUBEPCHTET)
B I'. AIAaTUTBI

PABOYASI TIPOTPAMMA JUCHUILIMHBI (MOLY.JIS)

b1.B./IB.4.1 Texnonoruu o0padorku uHpopmanumn

(Ha3BaHME TUCUUIUIMHBI (MOIYJIS) B COOTBETCTBUHU C YIEOHBIM IIJIAHOM)

OCHOBHOM npodeccuoHAIbHOM 00pa30BaTeIbHOI MPOrpaMMbl
10 HANIPABJICHU IO OATOTOBKH

09.03.02 UudopmMaliHOHHbIE CHCTEMBbI M TEXHOJIOTHH
HanpasJeHHOCTH (Mpoduiib): «[IporpaMMHoO-annapaTHbie KOMILIEKCHI»

(ko1 ¥ HAMMEHOBaHKE HATIPABJICHHS TIOATOTOBKH
C yKa3aHHEM HallpaBJIEHHOCTH (poduIIst) (HaMMEHOBaHUS MAaruCTEPCKOW MPOrpaMMBl))

BbICHIee 00pa3oBaHue — 0aKajlaBpuar

ypoBeHb HpodeccuoHanbHOro 00pazoBaHusi: BeIciIee 0Opa3oBaHue — OakanaBpuaT / Beiciiee 00pa3oBaHKe —
CIICUANUTET, MarucTparypa / BeICIiee 00pa3oBaHie — OAr0TOBKA KaApOB BhICIIEH KBaTU(UKaumn

O0akanaBp

KB (UKAIMS

3a04YHas

(dopma oOyueHHS

2017

roj Habopa

CocraBurenn: VYTBepk/1€HO Ha 3acelaHuu Kadeapbl
Tonukuu H.A., kanz. TeXH. HayK, MH(POPMATUKU U BBIYUCIUTEIBHON TEXHUKU
JOUEHT Kaenpbl MHPOPMATHKH U (mpotokos Ne 7 ot «20» nronst 2017 r.)
BBIYUCIUTEIbHON TEXHUKU

3aB. kadenpoii /

7 ”;27” Koponesa H.1O.




1. HEJb OCBOEHUSA JUCHUIJIMHBI (MOAYJISI) - ocBoeHHME 00y4YarOIMUMHUCS
COBPEMEHHBIX TEXHOJOTUM /U1 00pabOTKU U aHanM3a UHPopMaluu U 3pQPEKTUBHBIX METOJIOB €€
00paboTKM ¢ mpuMeHeHrueM coBpeMeHHbIX DOBM a Takxe (GopMupoBaHue LIETOCTHOW CHCTEMBI
3HaHUW B O0JIACTH CO3JaHMs, HAKOIUIEHUS, OOpaOOTKM M HCHOJIb30BaHMS HMH(OPMALMOHHBIX
pecypcos.
B pe3ynbraTe n3ydeHus JUCHUILIMHBI 00Yy4aromUiics JOMKEH:
3HAMDb!
- OCHOBHBIE BUJIbI U IPOLIEYPbl 00pabOTKH UH(OpMALIH;
- MOJIENI U METO/Ibl PEIICHUS 3a1a4 00paboTKH HH(pOpMAIIH;
- COBPEMEHHBIE CPE/ICTBA XPaHEHUs JaHHbIX;
- NPUHLMIBL CO3JaHUsl XPaHWIMII W BUTPUH JaHHBIX; npaBuwia Kojgma 1t XpaHUIuUIN
JTaHHBIX; apxuTekTypy OLAP;
- MOHATHE OONBIINX JaHHBIX U UX CBOWCTBA;
- IIOCTAHOBKY 3a/1a4i KJIaCCU(PUKALIUU U PErPECCUH;
— (hopManu3anuio 3a1a4u MaIIMHHOTO 00y eHHS;
- MOHATHE 0000IIEHHOI 0 METPUYECKOro Kilaccu(ukaTopa;
- aJrOPUTMbI METPUYECKON KJlacCH (PUKALINH;
- OCHOBHBIE IPUHIUIIBI TOCTPOEHUS JIOTHYECKUX AT OPUTMOB Ki1accu(UKaLNY;
- aJITOPUTM ITOCTPOEHUs JiepeBa Kiaccupukanuu ID 3.
ymems:
- OCYILIECTBJIATh MAaTEMAaTUUYECKYIO U MH(POPMAIIMOHHYIO IIOCTAHOBKY 3a/1a4 Mo 00paboTke
nHpopmanuu;
- UCIIOJIb30BaTh aJITOPUTMBbI 00pabOTKH MH(OpMAIMK AJIs PA3IMUHBIX TPHIIOKEHHIH;
- UCIOJIb30BaTh METO/IbI ONIEPATUBHON aHATIUTHYECKOW 00pabOTKON MHpOpMALUK;
- BBINOJIHATH TOCTAHOBKY 3aJ]aul MAIIMHHOIO 00y4eHHUs .
enaoemsn:
- MHCTPYMEHTAIBHBIMU CpecTBaMU 00pabOoTKU MH(POPMALIH;
- MHGOPMALIMOHHBIMU TEXHOJIOTMSIMU TTOUCKA JAaHHBIX U CIIOCOOAMHU UX MCIOJIb30BAHHUS;
- METO/IaMU MHTEJJIEKTYalIbHOr0 aHaJIn3a HH(POPMaLUH.

2. INEPEYEHb IIJIAHUPYEMBIX PE3YJIbTATOB OBYYEHUS no
JUCHUIIVIMHE (MOAYJK0), COOTHECEHHBIX C NJAHUPYEMbIMHA
PE3YJIbTATAMH OCBOEHUS OBPA3OBATEJbHOM ITPOI'PAMMBI

B pesynpraTe OCBOEHMHM coOAep)KaHUS AUCUUIIIMHBI «TexHomoruu o0paboTKu
nH(popMaun» odydaromuiics J0HKeH 00J1aaTh eIy IMMHA KOMIIETEHIUAMU:

— CIIOCOOHOCTH pa3padaThiBaTh, COrIACOBBIBATH U BBITYCKATh BCE BHJIBI IIPOCKTHON
nokymenTaruu (I1IK-10);

— CIOCOOHOCTh ONITUMU3UPOBATH QyHKIIMOHUpoBaHUe 0a3 manHbIX (IICK-1).

3. YKAZAHUE MECTA JUCHUIIJIMHBI MOAYJsA) B CTPYKTYPE
OBPA3OBATEJIbHOM ITPOI'PAMMBI

Huctunmnna «Texnonorun o6paboTku HHGOPMALIMKY) OTHOCUTCA K JUCHUUIUIMHAM I10
BbIOOpY BapuaTUBHOW 4yactu Onoka bl. B crpykType oO0pa3oBaTelbHOW HPOrpaMMbl
OakanmaBpuata 10 HampapjeHuio moaroroBku 09.03.02 HudopmanmoHHBIE CHCTEMBI H
TEXHOJIOT'MH, HallpaBlIeHHOCTh (mpoduib) I[IporpaMMHo-annapaTHbie KOMILIEKCHI.

JUis OCBOGHMS JAaHHOW IUCIHHUIUIMHBI OOy4YaroIlMecs HCHONIB3YIOT 3HAHUSA, YMEHHS,
HAaBbIKHU, CIIOCOOBI JAEATEIbHOCTH U YCTAHOBKH, KOTOPbIE OHU IMOJYYHJIM B IPOLIECCE U3YUEHUS
muctuuine:  «MuabopmaTukay, «IIporpammupoBanue», «TeXHOIOTMU MTPOTPAMMHUPOBAHUS,
«Y1paBiaeHUuEe JaHHBIMU.

B cBoro ouepens, «TexHomoruu o0pabOTKU UHGOpPMALUU» MPEACTABIIET COOOU
METO0JIOTHYECKYI0 0a3y /Jis HAalMCAHUS BBITYCKHON KBaJIM(UKAIIMOHHOM pabOTHI.



4. OBBEM JIMCHMILUIMHBI (MOAYJSI) B 3AUETHBIX EJUHULIAX C
YKA3AHUEM KOJIMYECTBA AKAJEMHYECKHX WJIU ACTPOHOMHUYECKHX
YACOB, BBIJEJEHHBIX HA KOHTAKTHYIO PABOTY OBYYAIOIIUXCS C

MNPENMOJABATEJIEM (1o BUJIAM YUYEBHBIX 3AHHTI/II71) nu HA
CAMOCTOATEJBHYIO PABOTY OBYYAIOLIUXCS
OO6m1ast Tpy10€MKOCTbh JTU CHIUTLIMHBI COCTABIISIET 2 3a4eTHbIC SIUHMIIBI WK 72 Yaca.
(u3 pacuera 1 3ET= 36 yacos).
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B unTepakTHBHOHN (hopMe Yachl HCTIONB3YIOTCS B BIJIE: TPYNIIOBON AUCKYCCHH.

5. COJEP)KAHUE JUCLMUILJIMHBI, CTPYKTYPUPOBAHHOE IO TEMAM
(PA3JIEJIAM) C VYKA3AHHMEM OTBEJIEHHOI'O HA HHUX KOJHUYECTBA
AKAJJEMUYECKHUX WU ACTPOHOMHWYECKHX YACOB Y BHUJOB YUYEBHbBIX
3AHSATHUHN
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| Brenenue B mpeamer. OCHOBHBIC 1 ) ) | ) 4 )
" | mpouenypbl 06pabOTKH TaHHBIX.
Bonpiye nanHble 1 MalIMHHOE
2. A | N 3 2 13 -
o0yueHwue.
3. | Merpuueckue METOIbl KIacCH(pUKaLUN - - 2 2 2 13 -
4. | Jlorndeckue METOJIBI Klaccu (puKanuu 1 - 3 4 - 12 -
5. | JIunetinpie MeTOIBI KIacCUDUKALUT 1 - 3 4 - 12 -
3aver | - - - - - - 4
Hroro: | 4 - 10 14 4 54 4
Conep:kanue TMCHUNJINHBI:
Tema 1. BBenenue B npeamer. OCHOBHBIE IPOILIEAYPHI 00PA0OTKH JJaHHBIX.
OcHOBHBIC TIOHATHS — JaHHBIe, HHpOpManus, MeTtaunHpopmaius, 3HaHHSI. Buubl

nHpopmaruu. OOpaboTKa JaHHBIX M €€ BUALL. MoJenu MpomeccoB 00pabOTKH NaHHBIX. 3aJauu
00paboTKM JaHHBIX. 3agayu OOpaOOTKM JaHHBIX pa3JIMYHBIX THUMOB. IlpukiamaHbie o0IacTH
oOpabotku nmanHbiX. Xpanwmima jpaHHbiXx (X[). Texnomorms OLAP. Jlanweie B X/I:



JeTAIM3UPOBAHHBIEC U arpETMPOBaHHbIE JaHHbIE, META/IaHHbIC.

Tewma 2. bosnbire 1aHHbIC U MAITUHHOE 00YYEHHUE.

bonbumme nannsie. CBoiicTBa OONbIIMX JaHHBIX. MammHHOE oOyueHue, (popmamuzanus
3aJaud MalmuHHOrO o0yueHusi. [lpusHakoBoe omnucanue oObekTa. OTBETHl M THUIMBI 3a4ad
MalIMHHOTO oOydeHus. Mopens anroputMoB. Meton oOydeHus. DTanm oOydyeHHs W dTal
npuMeHeHus. QPyHKIMOHaANBl KayecTBa. CBelmeHHe 3afaduud OOy4deHHs K 3a/Jaye ONTUMHU3ALUU.
[TepeoOyuenne u o6oOmenue. Ilpumep mnepeoOydenus (PyHre). Dmnupudeckue OIEHKH
obobutaromel criocooHocTu. [Ipumepsl 3aau MalIMHHOrO O0y4YeHUs: 3a/aud KJacCU(UKaLUU U
perpeccuy; 3afauy paHXUpPOBaHUSA. DKCIEPUMEHThl B MAaIIMHHOM OOYYEHHHU: 3KCIIEPUMEHTHI Ha
pEaJIbHBIX U CHHTETUYECKUX JaHHBIX.

Tema 3. Metpuueckue MeTo/Ibl Kiaccuukanuu

Qdopmanu3anus  3agayu.  OOO0OmIEHHBIH  MeTpudeckuid  kiaccudurarop. Mertox
ommkaifiero cocena. Meron k B3BelIeHHBIX OKalMx coceneil. MeTon map3eHOBCKOro OKHa.
Meton noreHuuanbHbIX QyHKIUE. OTOOp 3TanoHHBIX 00BEKTOB. IloHATHE OTCTynma oOBEKTa.
Tunel 00bEeKTOB B 3aBUCUMOCTH OT OTcTyna. OToop 3TanoHos, aaroputM STOLP. 3anaua BbiOopa
MeTpuki. XKagHoe 106aBjeHnE TPU3HAKOB.

Tewma 4. Jloruyeckue METobI KIaccuukanmu

Jlornueckas 3akoHOMepHOCTb. OCHOBBI BOIIPOCHI IOCTPOEHHUS JIOTMYECKUX aJITOPUTMOB
knaccudukanuu. Buabl 3akoHomepHocTeil. Kputepun nmHGOPMATUBHOCTH: MPOCThIE KPUTEPUH,
CTaTUCTUYECKUM KpUTEPUM, SHTPONUMHBIN KpuTepuil. [7e HaxoaaTcs 3aKOHOMEPHOCTH B (p, 1)-
mwiockocTd. Cxema JIOKaJbHOrO0 TOMCKa HH(POPMATHUBHBIX 3aKkoHOMepHocTeil. OmnpeneneHue
OuHapHOro pematomero naepea. JKaaublii anroputMm mnoctpoeHust aepesa ID 3. Bapuantsl
kputepueB BeTBieHus B ID 3. OGpaboTka npomycKoB, aaroputM 00padOTKU MPOMYCKOB Ha 3Tame
oOyuyenus: u osrtane kinaccudukanuu. Amroput™m ID3: mocrounctBa u nHemoctaTku. CTpaTeruu
PEIYKIUU pelaonmx aepesbeB. HeOpexHble pemaronye nepebsi. buHapu3anus BeneCTBEHHOT O
IIpU3HAaKa.

Tema 5. JInneliHble METOIBI KIACCH(DUKAIIAH.

3ajaya TOCTPOECHMsS pa3elisollell IMOBEPXHOCTH. 3ajada IIOCTPOEHUS paslesstouiei
MOBEPXHOCTH. MUHUMM3aLIUsI SMIIUPUIECKOTO prucka. HerpepbpiBHbIE alllIpOKCUMAILIMK [TOPOTrOBOM
¢byHknuu motepb. JluHeiHbnd kinaccudukatop. I[lepcenTpoH. YCTpOWCTBO HEPBHOW KIIETKH.
Jluneitnass monmens Helipona MaxkKamnoka-Ilutrca. Anroputm Stohastic Gradient. [lenbTa-
npaBusio ADALINE. [IpaBuno Xe66a. SG: nnunuanuzanus BecoB. SG: mpoOieMbl mepeodyueHus.
[TpuHuun maxkcuMmyma npaBaonofodus. OnTumManpHas pasjensionias THIEpIIOCKocTb. Metoa
SVM. Henunelinoe 06061menne SVM.

6. MNEPEYEHb YYEBHO-METOAUYECKOT O OBECIIEYEHUSA JJIs
CAMOCTOSTEJBHOMW PABOTHI OBYYAIOIIUXCS MO JUCHOUIIIMHE
MOAYJIIO)

OcHoBHasl JuTEpaTypa:

1. ApxunenkoB C. {. , ['ony0es [I. , Makcumenko O. XpaHwiuina JaHHBIX: OT
KoHLleNuu A0 BHenpenus. M.: Juanor-MU®U, 2002, 528 c¢. Pexum pocryna:
https://biblioclub.ru/index.php?page=book red&id=89285&sr=1

2. YyoykoBa 1. A. Data Mining. M.: UntepHer-YHuBepcuter MHQpopMamoHHbBIX
TexHoI0THUM, 2008, 383 C. Pexnm JoCTymna:
https://biblioclub.ru/index.php?page=book red&id=233055&sr=1

JlonoJIHUTEJILHASI JINTepaTypa:
1. Beenenne B aHanu3 JaHHBIX C  nomomipio  Pandas. Pexum mocryma:

https://habrahabr.ru/post/196980/

7. MATEPUAJBHO-TEXHUYECKOE OBECHEYEHHUE JUCUUIJIAHBI
(MOJLYJIST)



B o6pa3oBaTenbHOM Mpoliecce UCHOMb3yOTCS:

- yueOHblE AyJUTOPUM ISl NPOBEIEHUS 3aHATHI JIEKLIMOHHOI'O THIA, 3aHSATUH
CEMMHAPCKOr0 THUIA, KypCOBOI'O MPOEKTUPOBAHUS (BBIIOJHEHUS KYPCOBBIX paboT), IPyIIIOBBIX
U UHAUBUIYAJbHBIX KOHCYJbTAllMM, TEKYIIEro KOHTPOJS M IPOMEKYTOUYHOW aTTecTaluu
(Mebenb ayauTopHas (CTOJBI, CTYJbsi, JOCKAa ayJUTOpHasi), KOMIUIEKT MYJbTHUMEIUHHOrO
000pyZOBaHMs, BKJIIOYAIOMMN MyJIbTUMEAUANIPOEKTOP, HSKpaH, MEPEHOCHOM HOYyTOyK JuIs
JIEMOHCTpallMU Ipe3eHTalul; yueOHO-HaryIgqHble 1ocoOus; ol0ecrneynBaronue TeMaTH4ecKue
WJUTIOCTPALINH )

- HNOMELIEHUs] JJI1 CaMOCTOATENbHOW paboThl (OCHAIIEHbl KOMIBIOTEPHBIMU
CTOJIAMH, CTYJbSIMH, JOCKOM ayAUTOPHOM, KOMIIBIOTEPHOM TEXHUKOM C BO3MOKHOCTBIO
HnoJKmoueHus K cetd «HTepHeT» 1 o0ecliedeHreM JA0CTyIa B 3JIEKTPOHHYI0 HH(POPMAIIMOHHO-
00pa3oBaTeIbHYIO CPEAy YHUBEPCUTETA);

- IOMEILEHUsT JUUIsl XpaHEeHUs U NPO(UIAKTUYECKOro OOCIY)KMBAaHUS Y4eOHOro
obopynoBaHusi (OCHalleHbl HaOOpaMM HMHCTPYMEHTOB, OOOpYAOBAaHHEM, pPACXOIHBIMU
MaTepuajiamMM Il MOHTa)ka,  pEeMOHTa M OOCIyXHUBaHMS  HMH(POPMALMOHHO-
TEJIEKOMMYHHMKAIIMOHHOM ceTu (pumana U BBIYUCIUTEIbHON TEXHUKH);

- nabopatopuss HMH(MOPMALMOHHBIX TEXHOJIOTMHM (OCHalleHa KOMIbIOTEPHBIMU
CTOJIAMM, CTYJIbSIMU, MYJIbTUMEIUNHBIM IPOEKTOPOM, SKPAaHOM MPOECKIIMOHHBIM, KOMIIBIOTEPHOU
TEXHUKOH C BO3MOXKHOCTBIO TNMOJAKIIOYEHHS K ceTH «VHTepHeT» M obecrnedeHueM A0CTyna B
JIEKTPOHHYIO MH(OPMALIMOHHO-00Pa30BaTEIbHYIO CPENY YHUBEPCUTETA).

1. TEPEYEHDb JIMIIEH3UOHHOI'O IPOI'PAMMHOI'O OBECIHHEYUEHUA
Microsoft Windows.

MicrosoftOffice / LibreOffice.

Python 3.4.3 (Anaconda3).

W=

7.2. JDJEKTPOHHO-BUBJIMWOTEYHBIE CUCTEMBbI

1. OBbC «M3natensctBo Jlaub»[DneKTPOHHBIN pecypc]: 27IeKTpoHHas OMOInoTeuHas
cuctema / OO0 «M3narensctBo Jlauby. — Pexxum nocryna: https://eu.lanbook.com/ ;
2. OBC «2nekrponnas Oubnmoreunas cucrema FOPAUT [DnekTpoHHbIN pecypc]:

3NeKTpoHHas 6ubmmoreunas cucrema / OO0 «DiekTporHoe n3aatenbcro FOPAMTY. — Pexum
noctyna: https://biblio-online.ru/;

3. OBC  «YHuBepcurerckas OubOimoreka  OHJIAMH»[DNEKTpPOHHBIH  pecypcl:
JIEKTPOHHO-TIEPUOINYECKOE H3JIaHUE; NMPOTrpaMMHBIA KOMIUIEKC JUIsi OpraHW3allMM OHJIAMH-
JAocTyna K JHuIeH3uoHHbIM Matepuanam / OOO «HekcMenua». — Pexum gocrtyna:
https://biblioclub.ru/.

7.3. COBPEMEHHBIE IPO®ECCHUOHAJ/IBHBIE BA3bI JAHHBIX
1. OnexTpoHHas 0a3a naHHeIXx SCOPUS.
OnektponHas 6a3a ganasix PUHII.

74. HNHO®OPMAIIMOHHBIE CITPABOYHBIE CUCTEMBbI

1. CropaBouHo-nipaBoBasi ~ WH(popmaiuoHHass  cucrema Koncynsrant  Ilmoc
http://www.consultant.ru/
2. OnexTpoHHBIH crnpaBouHMK "MHpopmuo" ans BeICIIMX Y4YEOHBIX 3aBEACHUN

http://www.informio.ru/

8. WHBIE CBEJIEHUSA WU MATEPHAJIBI HA YCMOTPEHUE BEJIYIIEHN
KA®E/IPbI
He npenycmorpeHo.

9. OBECIHHEYEHUE OBPA3OBAHUMA JJIs JIMIY C OB3



s obecrieueHus oOpa3oBaHMs MHBAIMIOB U JIMII C OFPAaHUYEHHBIMH BO3MOXKHOCTSIMU
3I0pOBbsI PeAIN3aLUs JUCLHUIIIIMHBI MOKET OCYIIECTBILATHCS B aJalTUPOBAHHOM BHJIE, C YYETOM
cieuu(pUKH OCBOCHMSI M JUAAKTHUYECKUX TpeOOBaHUM, HCXOAS U3 HWHAUBUAYAIbHBIX
BO3MOKHOCTEH U 10 IMYHOMY 3asIBJICHUIO 00Yy4aronierocs.



