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HanpasineHus noaAroToBKM: 09.04.01 Mndopmarnka u BHIYHCAHTEILHAN TEXHUKA
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Ksanuduxaums: MarscTp

¢opma 06)"!8"“5!: O4vHas, OYHO-3a0HaAN, 3201 HasA

Honeux 2020



- T (R
F %E[ﬁﬂ_w i EXHHYECKOrD (JaKyIRTeTa:

fr* ' C.A. domenko
. ) pl';-l'.. J k a 1=

| '_Lf._..ﬁi‘?ﬁﬁupm';ﬂil Or.

\ A -'-I".\I:.,:In el f:.-""-_"g:-_.l'

e Y
S i
¥ .' ~

lporpauma yueGuoi apcunmmms ¢ HRTEAIEKTYAILHLIT AHAINI JAHNLIXY COCTARNEHA
Hi ocHoBamHH DefepankHOTG  TOCVAAPCTEEHHOTO OBPAZOBATEILHOMO CTAHIAPTA  BEICINETD
obpasopanis (BIOC BO) nanpasnerss nogrotoskn U9.04.01 Mudropmarnea 1 BRMHCIHTENBHAR
TEMHHER, YTGRCPHOCHHOrD OpHEaws  Mauwncreporesa  obpasosanms w Havks  Poccmiickod
Denepanny o1 19 centabpa 2017 r. Ne 918;

[Topaaka oprasmsaunn yuebBoro npolecea B o0paloBATENBHEIX OPCAHAIANHAK BEICIIETD
npopeccHoHANEHOMO ofpatopanns Jlosenkol Hapoauof PecnyBankn, yTRCpHISHHOTD MPHEAI0M
MunncrepeTes ofpazopanna B Haysn JHP Ne 1171 or «10s wosbpa 20017 r.; yvaebroro naana u
ocHoBHOH  ofpasosatentHod  nporpamMe Mrgopvarika W BLUHCTHTENRHEN — TEXHHKSD,
HANpaBIeHHA ToAroTORKE 09.04.01 Hudopmarika H BRMHCINTEILHAR TEXHHER, paipaloTAHHEIY B
IOy BITO e JToBenkmni HanMOHAIBHME ¥ HHECPCHTETS,

PaspaGoreams: .

K.T.H, JOUSHT Kaeaphl KOMIIBOTEPHEIX TEXHOT0rHi i bougapenso B.H.

lporpamya  ywebHoll  IMCOMNNMHE  VTBEp#OEHA HAa  3acelanuy  wkadenpr
KOMOBOTEPHRIX TEXHOM0THE

Mpotoxon Me 12 or «2% anpexs 2020 1.
7
Jas. Kabeapoll KOMOEIOTEPHEIX TEXHOTOTHEH ';':F’?“— - Epmonenxo T.B.
Mporpamma  yueGnodl oHcoHnIENEL ofobpena yuebHo-MeToOHMecKodl KoMHCCHER
DHIHKO-TEXHHHCCKOND fIaKy B TET
TMporokon Ne 5 o1 « 1 5% anpens 2020,

[Npenceparent yuedHo-MeTOIHIECKOH KOMHCCHH
(PHIHKO-TEXHHUECKOTD (aKy NETeTa P Korenro B.H



1. OBJIACTb IPUMEHEHHUSI U MECTO JUCLUILIMHBI B YYEBHOM
MPOLIECCE

VYuebnast nucuuiuinHa «VHTEIUIeKTyanbHBId aHaIN3 JAaHHBIX» OTHOCUTCS K BapHUaTHBHOM
4acTu NPpo(ecCHOHANBHOr0 0JIOKA U COCTOUT U3 ABYX COJEpPKATEIbHBIX MOTYJIEH.

OcHoBbiBaeTcsi Ha 0Oa3e aucuumuiuH: «Marematuyeckas JoruKa», «ba3bl JaHHBIX»,
«TexHoIorun W3BJIEYEHUS 3HAHUW», «MeToAbl ONTHUMM3ALMU M WAECHTUQHUKALMU CHCTEMY,
«IIporpammupoBaHuE».

2. CTPYKTYPA JUCHUIIJTIMHBI

Xapaxkmepucmuka yueOHoU OUCYUNTIUHDL

HampasieHnue norotroBku 09.04.01 MadopmaTrka 1 BEIMUCIUTENbHAS TEXHUKA

[Tpodwib WMudopmaTrka u BEIYHCIUTENbHAS TEXHUKA
OO6pa3zoBareapHas mporpaMmma AKazeMu4ecKasi Maructparypa
KBanudukarms Marwuctp

KonnuecTBo copepkaTeabHbIX MOyIel 2

Jucuurmna 6a30Boii / BapuaTHBHOM YacTu

. [TpodeccuonanevHslil 010k. BapuatuBHas yacth
00pa3oBaTeNbHOI MPOrpaMMbl

®opmel koHTpos (MK, sk3amen, 3auer) MonynbHBII KOHTPOJIb, 3K3aMEH

[TokazaTenu ouHasi hoopMa oOyueHus |3a0uHas Gpopma oOydeHUs
KonuyecTBo 3a4€THBIX eAMHUIT (KPEAUTOB) 3,5 3,5
['oxg moaroroBkM 2 2
Cemectp 3 3
KosmuecTBo wacoB 126 126
- JIEKIIMOHHBIX 14 2
- MPAKTHYECKUX, CEMUHAPCKUX
- 1a00paTOPHBIX 28 6
- CaMOCTOSITEIbHON pabOThI 84 118
B T. 4. UHJIUBUIyaJIbHOE 3aJaHUE
HenenrHOE KOMHYECTBO YacoB, T. 4. 7,88
ayTUTOPHBIX 3

3. OIIUCAHME JUCIUIIVIMHBI

eau u 3agaun.

Ienvio usyuenus Oucyuniaunvt «WHTENIEKTyaJbHbI aHAIU3 JAAHHBIX» SBISETCS
dopMHpoBaHHE Yy CTYACHTOB TPEACTABICHUS O THUMAX 3a7ady, BO3HHUKAIOIIUX B 001acTH
MHTEJJIEKTyadbHOr0 aHanu3a JaHHbiXx (Data Mining); wu3y4yeHHe OCHOBHBIX TMOJXOAOB U
QITOPUTMOB DELICHUs 3a/ad aHajiu3a JaHHBIX U OCOOEHHOCTEH HMX MPUMEHEHHsS K PELICHHIO
peasibHbIX 3a/1a4; MOJIyueHUEe CTYJEHTaMH HaBbIKa IO BBISBICHUIO, (hOpManu3aluy U YCHEIIHOMY
PELICHUIO MPAKTUYECKUX 3a/la4 aHalIM3a JaHHBIX; MOJTy4YeHUEe MPaKTUYECKOTO HaBbIKa B padoTte ¢
CYILIECTBYIOIMMHU MPOrPaMMHBIMH MTaKETaMU MO aHAIU3y JaHHBIX.

TpeOoBaHus K pe3yjibTaTaM OCBOEHUS 1M CHUIIMHBI.

[Tpouiecc m3ydeHUss TUCHHUIUIMHBI «HTENNEKTyanbHBIM aHATN3 JaHHBIX)» HaAMpaBlieH Ha
dbopMHUpOBaHHE JJIEMEHTOB CIEAYIONIMX KommeTreHnuii B cootBeTrcTBuu ¢ PI'OC BO PO
HanpasieHuss noAarotroBku 09.04.01 HMudopmarnka W BBMUCIUTENIbHAs TEXHWKA W OCHOBHOM
00pa3oBaTenbHOW MPOTPaMMbl  BBICHIETO TPOQPECCHOHAIIBHOTO 00pa3oBaHUs  HAMPABJICHHS
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noarotoBku 09.04.01 Muadopmarnka ¥ BBIUKCIUTENbHAS TEXHHMKA (MarucTrepckas IMporpamma:
WNudopmaTrka U BEIYUCIUTEIbHAS TEXHUKA):

a) ynueepcanvnvix (YK):

—CIHOCOOHOCTBIO OCYHIECTBIISATh KPUTUYECKUN aHAINW3 MPOOJEMHBIX CUTyalluii Ha OCHOBE
CHCTEMHOTI0 TI0JIX0/1a, BhIpadaThIBaTh cTpateruio aericteuit (YK-1);

—CIOCOOHOCTBIO OPraHU30BBIBATH M PYKOBOAUTH pPaOOTONM KOMaHIbl, BbIpabaThIBas
KOMaH/IHYIO CTPATETUIO JIIsl JOCTHXKEHUs rocTtaBiieHHoi nenu (YK-3);

— CHOCOOHOCTBIO IPUMEHSITh COBPEMEHHbIE KOMMYHUKAaTUBHBIE TEXHOJIOTHUH, B TOM YHCIIE Ha
WHOCTPaHHOM(BIX) SI3BIKE(aX), I aKaJeMUIEeCKOro U mpodeccruoHanbHoro B3anmoeictus (YK-
4);

— CIIOCOOHOCTBIO AaHAIM3MPOBATH M YYMUTHIBATH pa3HOOOpazue KyJabTyp B Ipolecce
MEKKYIbTypHOro B3aumoeiicteus (YK-5);

— CHOCOOHOCTBIO OIPENENATh U PEaln30BbIBATh IPUOPUTETHI COOCTBEHHOM AESATEIBHOCTH U
CIOCOOBI ¢ COBEPIICHCTBOBaHMsI Ha OCHOBE camoolieHkH (YK-6).

0) oowenpogeccuonanvnvix (OIIK):

—CIOCOOHOCTBIO CaMOCTOSITETIHHO MPHOOpPETaTh, pa3BUBATh M NMPUMEHSITh MaTeMaTHUECKUE,
€CTeCTBEHHOHAYYHbIE, COLMAIbHO-3KOHOMUYECKUE U MPO(ecCHOHANIbHbIE 3HAHUSA AJIS pelICHUs
HECTAaHAAPTHHIX 33/1a4, B TOM YHCJIE€ B HOBOW HMJIM HE3HAKOMOHW Cpele M B MEXIUCIUILIMHAPHOM
konrekcre (OITK-1);

— CIIOCOOHOCTBIO pa3pabaThiBaTh OPUTHHAIBHBIC aJTOPUTMBI U MPOTPAMMHBIE CPEACTBA, B
TOM 4YHCJIE C MCIOJb30BAaHMEM COBPEMEHHBIX MHTEIJIEKTYaJIbHBIX TEXHOJIOTUH, Ul pELIeHUS
npodeccuonanpubix 3amau (OIK-2);

— CIIOCOOHOCTBIO aHAJIM3UPOBATH MPO(ecCHOHAIbHYI0 HMH()OpPMalUIO, BBIACIATH B HEl
IJIaBHOE, CTPYKTYPHUPOBaThb, OQOPMIATh M MPEACTABIATh B BHUJIE AHAIUTHUYECKHX O030pOB ¢
000CHOBaHHBIMHU BbIBOJIaMU U pekomeHaanusmu (OITK-3);

— CIIOCOOHOCTBIO TNPUMEHATh Ha TNPAKTUKE HOBBIE HAy4yHble MPUHLUIBI U METOJBI
uccienosanuii (OITK-4);

— CIIOCOOHOCTBIO pa3palbaTbiBaTh M MOJEPHU3UPOBATh MPOrpaMMHOE U amnmnapaTHoe
obecrnievueHne HHPOPMAIIMOHHBIX M aBTOMAaTH3MpoBaHHBIX cucteM (OITK-5);

— CIIOCOOHOCTBIO aJJaTUPOBATh 3apyOeHble KOMIUIEKCHl 00paOOTKHM HMHpOpMaALUu U
ABTOMATHU3MPOBAHHOTO IPOSKTUPOBAHUS K HYXXJ1aM oTedecTBeHHbIX npeanpustuii (OITK-7);

— CIIOCOOHOCTBIO OCYHIECTBIATh 3(PeKTUBHOE ympaBieHUuEe pa3pabOTKOW MPOrpaMMHBIX
cpencts u npoektos (OITK-8).

8) npogpeccuonanvuvix (I1K):
NPOU3800CMEEHHO-MEXHOI02UYECKAA 0eAMEIbHOCHb:
— CIIOCOOHOCTBIO YIpaBATh pa3ButueM 0a3 ganHbix ([TK-1);
— CIIOCOOHOCTBIO OCYIIECTBIISITh YIIPABIICHUE CepBHCAaMH WH()OPMAIIMOHHBIX TEXHOJIOTHI
(IIK-2);

— CIIOCOOHOCTBIO ~ OCYIIECTBISTH  TEXHOJOTHYECKYI)  TOIACPKKY  MOATOTOBKH
texHuueckux myosmkanuii (ITK-3);

— CIIOCOOHOCTBIO OCYIIECTBISATH YIpaBIeHHWE pa3BUTHEM HH(POKOMMYHHUKAIIMOHHON
cuctembl opranusanuu (I1K-6);

— CHIOCOOHOCTBIO OCYIIECTBIIATh HAYYHO-METOJUYECKOE W y4eOHO-METOIUYECKOE
obecrieueHne  peanu3alud  NporpaMM  MPO(PECCHOHANBHOTO  OOY4YeHHs,  CPEJHEro
npogeccuoHaNbHOT0 00pa30BaHUA M JIOMOJHUTEIBHOTO MpodecCHOHATBHOTO 00pa30BaHUs
(IIK-9);

NPOEKMHAA 0eAMENTbHOCHb:

— CIOCOOHOCTBIO MMPOCKTHPOBATH CIIOKHBIC MOJIb30BaTeNnbckue naTepdeiice (I1K-10);

O0P2aHU3AUUOHHO-YRPABIEHYUECKAA 0eAMENTbHOCHb:

— CHOCOOHOCTBIO YNPABIATH padOTaMU MO COMPOBOXKACHUIO U MPOEKTAMH IO CO3/IaHUIO
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(Mmomudukanuu) UHGOPMAIIMOHHBIX CUCTEM, aBTOMATHU3UPYIOIMIHUX 3aJadyd OpPraHW3allMOHHOTO
ynpasieHus u ousnec-npoueccs (ITK-13);

— CIOCOOHOCTBIO OCYIIECTBISATH PYKOBOACTBO Pa3pabOTKONH KOMILIEKCHBIX MPOEKTOB Ha
BCEX CTaAMIX M dTanax BeinmoiaHeHus padot (ITK-20);

HAYUHO-UCCNE008AMEIbCKAA 0eAMETbHOCHLb:

— CIOCOOHOCTBIO OCYIIECTBISATh SKCIEPTHBIM aHAIM3 IPTOHOMHYECKUX XapaKTEPUCTHUK
IPOrpaMMHBIX IPOAYKTOB /WK ammapatHbeix cpeacts (ITK-21).

B pe3yabrare uzydennsi yueOHOH TMCUUIJIMHBI CTYJAEHT J0JIKEH:

3namo:
- IpUEMBI CTPYKTYPUPOBAHUS BXOAAIICH HHPOPMALIUH;
- OCHOBHBIE ITOIXO0/Ibl K aHAJIN3Y JAHHBIX U CIIOCOOBI UX MOAU(UKALUH;
- MAaTeMaTU4ECKUE MOJIEIIH, JIEJKAIME B OCHOBE PA3JIMYHBIX ITOJX0J0B K PELICHUIO 33/1a4 aHAJIA3a
JAaHHBIX;
- CTPYKTYPY H COJIEPKUMOE TPOTPaMMHBIX MTaKEeTOB JUIs aHAJIM3a JaHHBIX (Hampumep sklearn B

python, R);

- OCHOBHBIC IMOAXOJbI IJId pCIICHUA 3aJa4 MHTCIUICKTYAJIbHOTI'O aHaIn3a JaHHBIX.

Ymemes:
- aHAIM3UPOBAThH MPEIMETHYIO 00IaCTh, eNaTh 0000IEHUS 1 CHHTE3UPOBATh 3HAHUS O HEl;
- HACTPaMBaTh AJITOPUTMBI MOJT OCOOEHHOCTH MPUKIAIHBIX 3a]1a4;
- 000CHOBBIBATh ONTUMAJILHOCTh AJITOPUTMOB B paMKax MOJICJIeH;
- YMETh paboTaTh ¢ MaKeTaMH aHaJIU3a U PeliaTh KOHKPETHBIE TPUKIIAIHBIC 33]/1a4H,
- BBIOpATh MO/IeNb, HauboJee aJJeKBaTHYIO perraeMoii 3aj1ade 1 000CHOBAThH €€ YPPEKTUBHOCTD.

Bnaoemu:
- IPOrpaMMHBIMHU HHCTPYMEHTAMH, MO3BOJISIOIMMH FMOKYIO MOACTPONKY aIropuTMa;
- OCHOBHBIMH MeTOZaMH 00pabOTKH HH(OPMALIUH.

4. COIEP)KAHUE JUCHUILIMHBI U ®OPMbI OPTAHU3ALIUN YUEBEHOT'O
MPOLIECCA

MMopsiakoBbIi

HOMep 1 Tema Kparkoe cogep:xkanue TemMbl

Cooeparcamenvuutii modyns 1.

Tema 1. Uctopust passutua. OcHOBHblE NpoOJIeMbl, CHOPMYIUPOBAHHBIE IS
O030p COCTOSIHMA | CUCTEM MCKYCCTBEHHOro HHTe/ulekTa. OmnpenenaeHus HCKYCCTBEHHOTO
poOIeMBI WHTEJUIEKTA. 33/1a4l MHTEIJIEKTYaIbHOTO aHAIN3a JaHHBIX

HCKYCCTBEHHOI'O

VMHTEJUIEKTA.

Tema 2. 3ajaya aHanM3a JAHHBIX, Kak 3ajada IIOUCKAa 3aKOHOMEPHOCTEW B
Merozbl nporokosiax HaOmogeHuil. OmnpeneneHue U CBOIICTBA 3IMIHMPUYECKUX
IIPEABAPUTEIBHON TUIOTE3. OMIIMPUYECKHE 3aKOHOMEPHOCTH WX MOATBEPKIACHHOCTh H

00pabOTKU JaHHBIX. | MOTEHIMAIbHAS OMPOBEPKUMOCTh. AJITOPUTM yCHIIEHHUs TuroTe3. Teopus
u3MepeHuil. Tunsl U3MepUTeNnbHBIX MKal. JlomycTuMble mpeoOpa3zoBaHus
JUISL pa3iIMYHBIX TUIOB IIKaia. HopMupoBKa MIKas, BBIYMCIEHUE PACCTOSHUM.
PasHoTunHBIE mnpHU3HAKU. BeluncieHue paccTOSSHUM B IPOCTPAHCTBE
Pa3HOTHIIHBIX IIPU3HAKOB. BhIyKcIIeHHE PaCCTOSHUN MEXKIy NPU3HAKAMU B
3aBUCHMOCTH OT UX THUIIA.




Tema 3. Knaccugukarus 3amau aHanm3a JaHHBIX, KaK 3a/1a4 3all0JHEHUs po0OeIoB
Knaccudukanns B Tabmuie OOBEKT-CBOMCTBO B 3aBUCUMOCTHM OT THUIIOB  LIKA,
3aja4 aHaJM3a | MECTOIOJIOKEHUSI U KOJMYEeCTBa MpoOesioB. ['Mmore3a KOMIIAKTHOCTH, Kak
JAHHBIX. 0JIHA U3 OCHOBHBIX 0a30BBIX I'MIIOTE3 B aHAJIN3€E JAHHBIX.
baszoseie
TMIIOTE3bI.
Tema 4. 3agaua KiaccM(UKAMM M OCHOBHBIE TOJXOJIBI K €€ PELICHHIO. 3aaada
3agaun KJIaCTEPU3aLUU U OCHOBHBIE MOAXO/bl K €€ PELIeHHI0. 3ajjaya YaCTUYHOIO
KJaccu(uKanum, oOyuenus (semi-supervised learning) kak mpoOMeKyTOUHBIH BapUAHT MEKIY
KJIacTepu3alluil U | 3ajaueil kiaaccu(ukauy ¥ Kiacrepusanui, 3p(HEeKTHBHOCTh TOCTAHOBKH B
4aCTUYHOTO YCIIOBHAX HEMPEICTABUTEIBHOCTU 00yJaroeii BHIOOPKH.
o0y4eHMSI.
CooeporcamenbHolit MOOYb 2.

Tema 5. OcHOBHBIE TOAXONBI K PEUICHHIO 3aJadd  BBIOOpAa HMH(POPMATUBHOU
3anaya BbIOOpa U cuctemsl npu3HakoB (feature selection). Kpurepuu xadectBa. ANTopuUTMBI
reHepalnuu nepebopa NPU3HAKOBBIX MOACUCTEM (TPAJUCHTHBIE M CTOXACTHUYECKHE).
MH(POPMaTUBHOM OcCHOBHBIE MOAXOJbl K PEUICHHIO 33/a4d TeHepaluuu HHPOPMATUBHON
CUCTEMBI cucteMbl npu3HakoB (feature extraction). MeTox TJIaBHBIX KOMIIOHEHT.
IIPU3HAKOB. Henuneiinbie npeoOpa3zoBaHus IPU3HAKOB.
Tema 6. 3ajayua  MPOTHO3UPOBAHUS (perpeccuoHHOro aHayu3a), CBSI3b
3anava F€OMETPUYECKON U CTaTUCTUYECKOM ITOCTaHOBOK. [locTpoenue smHEWHOU
IIPOrHO3UPOBaHMs | perpeccud. BrusHue Buaa (yHKUMH 1OTEpPh MpPU BOCCTAHOBICHUU
Y 3aI0JHEHUs PErpecCUOHHON 3aBUCUMOCTH. 3aloJIHeHHE MPOoOeIoB B TaOIMIIaX JaHHBIX
poOeIoB. U TIoUCK omMOOK B AaHHbIX. Anroputm ZET. I'pynma  anroputmos

WANGA 17151 pa3HOTUIIHBIX IEPEMEHHBIX.
Tema 7. [lepexox OT OCHOBHBIX 3aJjau aHaJIW3a JAHHBIX K  3aja4aM
3agaun KOMOUMHUpOBaHHbIX. OcoOeHHOCTH BbIOOpa NPU3HAKOB I 3ajad
KOMOMHHMpOBaHHOT | Kinaccudukanuu. [IpuHiunel HaTypanbHON Kiaccudukanuu. 3anada SDX-
0 THIIA. HanOoJiee o01Ias 3a/1a4a aHaJIN3a JaHHbIX
Tema 8. KonkypeHnTHOe cxojacTBa Kak 0a3oBas rumoresa Jjsl peleHusl pa3iInyuHbIX
OyHKIUA 3aja4 aHain3a JaHHbIX. OnpeneneHus GyHKINN KOHKYPEHTHOTO CXOJICTBA.
KOHKYPEHTHOT'O M3MepeHne KOMIAKTHOCTH C TIOMOUIbI0 (YHKIMH KOHKYPEHTHOI'O
CXOZICTBA U CXOJACTBAa. AJNTrOpPUTMBI, OCHOBaHHbIE Ha (YHKIUU KOHKYPEHTHOIO
OCHOBaHHbIE Ha CXOJICTBa

HEU aJIrOpPUTMBI.

Tema 9.
Anamus
BPEMEHHBIX PAIOB

OcHOBHBIE TOAXOABI, NPUMEHSEMBIE IPU AHAIN3E€ BPEMEHHBIX pPSJOB.
Briienenne TpEeHIOB M CE30HHBIX COCTABIAOIIMX. PasnoxkeHue B pAn
Dypbe Uil NEPUOJNYECKUX TPoLeccoB. MapKOBCKHE MOJIETH.

Kypc mucuumnunsl «MHTEIEKTYalbHBIA aHATU3 JaHHBIX» MPEAycMaTpUBaeT CIEAYIOIIUE
(hopMbI opranu3zanuu yueGHoOro npouecca:

1. nexmuu;

2. 1abopaTOpPHBIC 3aHATHS;
3. camocTosTeNbHAs paboTa CTYICHTA.
CCBUIKM Ha 3JICKTPOHHBIC MaTepHallbl TI0 BceM (GopMaM OpraHu3auy  y4eOHOTO Ipoliecca
pa3meleHsl Ha caiite http://donnu.ru/phys/kt/bondarenko.
[To UCTOYHMKY Mepeaadyr W BOCHPHUATHS Y4eOHON WH(OPMAIMH HCIOJB3YIOTCS CIOBECHBIC
(mexmus, Oecena), HamIAIHBIC (MIUTFOCTPAIUS, IEMOHCTpAIKs), TpaKTHYeCKue (MCCIIe0OBaHus,
YIpaKHEHHS, TA00paTOpHBIC PAOOTHI) METO/BI.
[To xapaktepy MO3HABATEIbHON JCSITEIBHOCTH CTYICHTOB HCIOJB3YIOTCS OOBSCHUTEIBHO-
WITIOCTPATHBHBIC M PENPOAYKTHBHBIE METOBI, IIPOOIEMHOE MPETOAaBaHUE, YaCTHYHO-TTOMCKOBBIN
U MCCIICIOBATEIbCKUIA METO/IBI.



http://donnu.ru/phys/kt/bondarenko

B 3aBHCHMOCTH OT OCHOBHOM JUAAKTHUYECKOHN LIEIH U 3a1a4 UCIOJIB3YIOTCS METOIBI YCTHOTO
U3JI0KECHUsI 3HAaHUH, 3aKperuieHue y4eOHOro Marepuaia, CaMOCTOSTEIbHONH pabOThl CTYJEHTOB IO
OCMBICIICHHIO U YCBOEHHUIO HOBOI'O Marepuaia, paboThl 110 NMPUMEHEHUIO 3HAHUN HA NPAKTUKE U
BbIpa0OTKE YMEHUI U HaBBIKOB, IPOBEPKHU U OLIEHKU 3HAHUI, YMEHUI U HaBBIKOB.

M cnonp3yroTest ClIeyroIue METO bl KOHTPOJIS:

1. ycTHBII KOHTPOJIB (3KCIIPECC-0IPOC Ha JIEKLIUSIX);
2. IPOBEpKa KOHCIIEKTOB;
3. 3ammra J1abopaTOPHBIX PadoT;
4. mpoBepKa caMOCTOSTEIbHBIX padoT;
5. MOJyJIbHAsI KOHTPOJIbHAs padboTa (AMIaKTUHYECKOE TECTUPOBAHMUE);
6. K3aMeH.
TeMaTnyeckuil MIaH
Conep:xarejbHbIH MOYJIb 1
KosuuecTBo 4acoB
Ounas ¢popma o0ydeHus 3aounas popma oOyuenust
B T.4. B T.4.
£ £ & g
Ha3Banus ) ) ) )
g 1€ ‘8 ‘8
cojIep KaTeJbHbIX o | g 8 | & o @ = &
< o =® o =®
MOJYyJIeil H TeM 5 | 5 s| & 3 § 5 5 S g 3 §
2 g\ & = ) o) %,3 =1 5 e o o
= = I = =5 2 = I = =
5] = =9 p < ) E o o <
= = s} = g[n = = s} = Q
© S © )
o < = = = < = =
= = o m = = o 0
o = 1) =
z | 2 = =t
S S S s
Tema 1. O630p
COCTOSTHHS
poOIeMbI 9 1 2 6 9 10,13 0,5 | 8,3701
HCKYCCTBEHHOTO
WHTEJJIEKTa

Tema 2. Metonpl
MIpeIBAPUTEIILHON 16 | 2 4 10 16 | 0,26 0,5 | 15,24
00pabOTKH JaHHBIX.

Tema 3.
Knaccudukanus
3a/1a4 aHAIN3a 11 | 1 2 8 11 | 0,13 0,5 | 10,37
TaHHBIX.

Bba3oBrie THITOTE3HI.

Tema 4. 3agaun
KJ1accupuKaluu,
KJIACTEPU3ALNU U 18 | 2 4 12 18 | 0,26 0,5 17,24
YACTUYHOIO
o0OyueHusl.

Hmozo no 1-my
cooeprcamenvuomy | 54 | 6 12 | 36 54 (0,78 2 | 51,221
MO0y




Conep:xaTejbHbI MOTY.JIb 2
KosinuecTBO 4acoB
Ounas popma o0yueHust 3aounas popma o0yueHust
B T.4. B T.4.
o] < < <
Hazpanus g |38 S S
O © \\e]
CoepIKATENbLHBIX o | 2 g | & 2 2 & g
> I % = 5 = e 5 = ) =
MOyJIeil H TeM 5 1= 38| & g | £| B = 3 = S £
2 S| B e e 4 2 = & e 4 3
S| E| &| 8| ¢ E| E| & 5 5
= = © = 2 = = 1) & 2
= 8§ ¢ | & =l 8| B &
o = 1) =
= = = =
5 | E 5 =
Tema 5. 3anaua
BBIOOpA U
renepatit - 13 | 1 2 | 10 13 | 0,05 05 | 1245
nH(pOpPMaTUBHOU
CHUCTEMBI
MIPU3HAKOB.
Tema 6. 3anaua
TPOTHOSHPOBAMIL M | 18 | o 4 | 12 18 | 0,26 1 | 16,74
3aIllIOJIHCHU L
pooeoB.
Tema 7. 3anaun
KoMOWHHMpoBaHHoro | 14 | 2 4 8 14 | 0,26 1 12,74
THIA.
Tema 8. ®ynxuus
KOHKYPCHTHOI'O
CXOICTBA U 14 | 2 4 8 14 | 0,26 1 12,74
OCHOBaHHbBIEC HAa HEM
aJITOPUTMBI.
Tewa 9. Awamus | 43 | 4 2 | 10 13 | 0,39 05 | 1211
BPEMCHHBIX PSJIOB
Hmozo no 2-my
cooepracamenvhomy | 72 | 8 16 | 48 72 | 1,22 4 | 66,781
MO0y
Bcezo uacos 126 | 14 28 | 84 126 | 2 6 118

5. METOANYECKHUE PEKOMEHJIALIUUA J1JIs1 TPOBEAEHUSA JIEKIIMUOHHBIX,
NPAKTUYECKHUX U IABOPATOPHBIX 3AHATHUI

TeMbl JJeKIIMOHHBIX 3aHATHH

No Konuuecmeo
Ha3zeéanue memot
n/n uacoe
1. |O630p cocTosiHUS MPOOIEMBI HCKYCCTBEHHOTO MHTEIUICKTA 1
2. |Meroas! mpeaBapUTEIbHON 00paOOTKH JaHHBIX. 2




3. |Knaccudukanms 3aqaq ananusa 1aHHBIX. ba3oBbie THITOTE3HI. 1

4. |3amaum kmaccuukanyu, KIACTEPU3AUHA U YACTHYHOTO O0yUYCHHUS. 2

5. [3anmaua BeIOOpa M reHepanu HHOOPMATUBHON CUCTEMbI IPHU3HAKOB. 1

6. |3amada MPOTHO3MPOBAHUS U 3ATIOJHEHHUS POOEIIOB. 2

7. |3agaun KOMOMHMPOBAHHOTO THUIIA. 2

8. |DyHKIMS KOHKYPEHTHOTO CXOJ/ICTBA U OCHOBAHHBIC HA HEH allTOPUTMEI. 2

9. |AHanu3 BpEMEHHBIX PSIOB 1
BCEI'O 14

TeMbl J1a00pPaTOPHBIX 3aHATHI
No Koauuecmeo
wn Ha3zeanue memot 4aC08

1. |Pemenue 3amay w3 TEOpUM U3MEPEHUH C TOMOIIBIO  CPEJICTB 5)
npeaoOopaboTKU JaHHBIX B sA3bIKax R mam Python.

2. |Pemenue 3amau kiaccuuKaIny, KJIaCTEPU3AIUU H YACTHIHOTO O0yUCHHS )
¢ noMoIIs 6udmuoreku sklearn.

3. |IlpoBeneHue perpecCHOHHOTO aHAIM3a ¢ MOMOIIbI0 OubroTeku sklearn 5
WM CPENICTB s3bIKa R.

4. |Pemienue npukiIagHbIX 3a/1a4 KOMOMHUPOBAHHOI'O TUIIA C UCIOIb30BAHUEM 4
s3pIka python u ero 6ubnmotek (vm si3bika R). CpaBHeHHe KayecTBa
pa3IHYHBIX aATOPUTMOB. V3ydeHrne METOIMK TECTUPOBAHHUSL.

5. |PemieHue mpuKIagHBIX 337a4 KOHKYPEHTHOTO CXO/ICTBA C UCTOIh30BAHUEM 4
a3bika python u ero 6ubnuotex (unm s3p1ka R). CpaBHeHME KauecTBa
pa3IMYHBIX AITOPUTMOB. BBEIOOP MOAXOASIIEr0 anropuTMa.

6. |IIporpammupoBaHue MPHUKIATHBIX 337249 aHAIA3a BPEMEHHBIX PSJIOB. 5
BCETI'O 28

6. METOOAUYECKHUE PEKOMEHJIALIMHA 11O OPTAHU3ALIUA
CAMOCTOSTEJBHOMN PABOTHI CTYJEHTOB

Opranun3anus caMoCTOSTeIbHON PadoThl CTYICHTOB

CamocrosarenbHass paboTa CTYyIEHTOB MO Kypcy «MHTeNIeKTyanbHbIM aHaaN3 JaHHBIX»
npeIyCMaTpUBACT:

— CHCTEMaTM4YeCKOe BEJCHHE KOHCIEKTa JIEKIMH U MOBCEJHEBHYIO IpPOpPadOTKY
JIEKIIMOHHOTO MaTepHaa;

— WU3y4YeHHE JIOMOJHUTEIbHONW TEXHUYECKOW JUTepaTypbl M HHTEPHET-MCTOYHHKOB,
PEKOMEHIyEMBIX ATOM MPOTPaMMOM;

— T0OPOCOBECTHYIO MOJATOTOBKY K JIAOOPATOPHBIM 3aHATHSM;

— CaMOCTOSITEIIbHYIO Pa3pabOTKy alrOPUTMOB M TEKCTOB ITPOTPaMM J1abOpaTOpHBIX padoT;

— U3y4€HHUE JIOTIOJIHUTENIEHOTO HHCTPYMEHTAPHS,

— CBOEBPEMEHHOE U Ka4yeCTBEHHOE O(pOopMIIeHHE OTYETOB IO JIAOOpaTOPHBIM paboTaM.

MNe Konuuecmeo
Ha3zeanue memui
n/n uacoe
1. |O630p cocTosiHUS MPOOIEMBI HCKYCCTBEHHOTO MHTEIICKTA 6
2. |[Metozas! npeaBapUTEILHON 00paOOTKH TaHHBIX. 10
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3. |Knaccudukanms 3amaq ananmsa 1aHHBIX. ba3oBbIe THITOTE3HI. 8
4. |3amaum kiaccupUKANK, KIACTCPU3ANNHA U YACTUIHOTO 0OyUCHUSI. 12
5. [3anmaua BeIOOpa M reHepanu HHOOPMATUBHON CUCTEMbI IPHU3HAKOB. 10
6. |3amada MPOTHO3MPOBAHUS U 3ATIOJHEHHUS POOEIIOB. 12
7. |3agaun KOMOMHMPOBAHHOTO THUIIA. 8
8. |DyHKIMS KOHKYPEHTHOTO CXOJICTBa U OCHOBAaHHBIC HA HEW aITOPUTMBI. 8
9. |AHanu3 BpeMEHHBIX PAIOB 10

BCEI'O 84

7. AHANBUAY AJIBHBIE 3AIAHUS

K kaxnoll teme npeaycMOTpeHbl MHIMBHUIAyalbHbIE 3a1aHus. [Ipumep MHIMBHIYalIbHBIX
BAPHUAHTOB 3aIAHUM:
1. Umeercs tabauna c nH(popMaIren 0 reoIorndecKux odpasmax

Macca Ha/nyme
Ne MecTopoxaeHrne o0b6pasua PagnoaKTUBHOCTb MpUMeECEN
12456 Anydbesckoe 123 BbICOKasA Aa
2341 MouyaeBa 67 cpegHAas na
562 AnydbeBcKoe 34 HU3KaA Aa
12221 Anydbesckoe 567 cpegHAnA HeT
231 MouaeBa 32 cpegHAas na
3245 Kpwucten 13 HU3KaA Aa
12 AnydbeBcKoe 124 BbICOKasA HeT
15 Mouyaesa 45 HU3KaA HeT

a) Kaxkoii cronberr (mpu3HaK) K KAKOMY THITY OTHOCUTCS?
0) Beenute MeTpuKy (C y4E€TOM TUIIOB MPU3HAKOB) JJISl TOM 3a]1a4l U BBIYUCIIUTE PACCTOSHHE
Mexay oopazmamu 15 u 12.

B) Brruncnure paccrosiHue Mex 1y IprU3HAKaMH «PaJHnO0AKTHBHOCTE)» U «MECTOPOIKICHHUEY.
8. KOHTPOJIBHBIE BOITPOCHI K TIPOMEXYTOYHOM ATTECTAIIUA

Cucrema IoJIMToH CpaBHCHHA AJITOPUTMOB PACIIO3HABAHUA.

CoBpeMeHHbIE TEXHOJIOTUHU BbIOOpa MPU3HAKOB
JlnHaMuyeckoe pacro3HaBaHue

BI/IKJ'IaCTCpI/B anusa

MeTo1 HE3aBUCUMBIX KOMIIOHEHT.
3agaya yactuuHoro ooyuenus. Anropurm Co-learning.

Hepebs knaccuduramnmii. Anroputmel CART, C4.5.

[Tap3eHoBCcKHE OKHA.
Busyanu3zanus qaHHBIX

WO NGk wN

9. OBPA3EIl MOAYJBHOI'O KOHTPOJIA

TrOY BIIO «JIOHEIIKUI HAIIMOHAJIbHBIN YHUBEPCUTET»
DUBHKO-TEXHUUECKUH (PaKyIbTET

Hanpaenenue noocomosxu: 09.04.01 Hugpopmamuxa u evtuuciumesibHas mexHuKka
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Macucmepckas npoepamma: Hughopmamuxa u evluuciumenbHas mexuuxka
IIpoepamma nooecomosku: akademuyueckas mazucmpamypa

Cemecmp 1

Yuebnas oucyuniuna HumennexmyanvHulii aHanu3 0AHHbIX

MOAY/IbHAA KOHTPOJIbHAA PABOTA 1
BAPHUAHT Ne1l

Nmeercs BeiOopka pazmepa 40x10000. O6bekThl BEIOOPKH — MAMEeHThI. 20 manueHTam
MOCTaBJIEH IMarHO3 «PacCesHHbIN ckiiepo3y, ocTaBiinecs 20 — 3m0poBsl. [IpusHaku —
3nauenus aktuBHocT 10000 renos. HeoO0xoaumo HaliTH TeHbI, OTBETCTBEHHBIE 3a
MIPEIPacIIONOKEHHOCTh MAIIMEHTOB K PacCesHHOMY CKJIepo3y. PemuTs 3Ty 3a1auy
CpEJICTBAMU CTAHJIAPTHOTO TIAKeTa aHAIN3a JaHHbBIX, IPEIBAPUTEILHO CPOPMYITHPOBAB
OTBETHI Ha CJIEAYIOIIHE BOIPOCHI.

1. Kakas sto 3amaya ananusa ganaeix? [louemy?

2. Kaxkue 6a30Bble peAnoaoxkeHus no Bamemy MHEHUIO HYKHO

MCIIOJIb30BAaTh JJIs YCIIEUTHOTO pemieHus 3toi 3agaun? [Touemy?

3. Kaxkoit anroputm (HECKOJIIBKO anropuTMOB) Bbl OBI HCTIONB30BAIH TS PEIIICHHUS
atoit 3anaun? [louemy?

YTBepKIEHO Ha 3acelaHuu Kadeapbl KOMIBIOTEPHBIX TEXHOJIOTHH,
npotokoa Ne 12 ot «2» anpens 2020 r.

3aBenyromuii kadeapoit Epmonenko T.B.
IIpenonasarens bonnapenko B.1.

KpnTepnu OHCHUBAHUSA MOAYJBHOI'0 KOHTPOJIA

Homep 3a0anusn Koauuecmeo d6annoe
Bomnpoc 1 3
Bomnpoc 2 3
Bompoc 3 3
Pemenue 3ananus 11
Bcezo 20

10. OBPA3EILl DK3AMEHAIIMOHHOI'O BUJIETA

IOy BIIO «JIOHEIIKUI HAIITMOHAJBHBIIH YHUBEPCUTET»
OU3NKO-TEXHUYECKUH (PaKyIbTeT

Hanpasnenue noocomosxu: 09.04.01 Hugpopmamuxa u eviuuciumenbHas mexHuKka
Maeucmepckas npoepamma: Hughopmamuxa u evluuciumensHas mexHuka
IIpoecpamma noozomosxu: akademuyeckan mazucmpamypa

Cemecmp 1

Yuebnas oucyuniuna HumennexkmyanoHulii aHanu3 0aHHbIX

JK3aMeHallMOHHbIHN 6uJeT 1

1. Mepsl 6:1M30CTH MEXTy TPU3HAKAMU, U3MEPEHHBIMU B IIIKaJIaX HAUMEHOBaHUH U
CHJIBHBIX.

2. MeToj OnOpHBIX BEKTOPOB.



3. 3agaun KOMOMHHPOBAHHOTO THIIA.

YTBepxIeHO Ha 3aceJaHuU Kadeapbl KOMIBIOTEPHBIX TEXHOJIOTHH,

npoTokoa Ne 12 ot «2» anpesns 2020 r.

3aBenyromuii kKageapoit

DK3aMeHaTop

TectoBoe 3a1aHKe HE NPEAYCMOTPEHO Y4eOHOM MporpaMMoH.

Epmosnenko T.B.

bonnapenko B.A.

KpnTepml OICHUBAHHUA JK3aMeEHa

Homep 3a0anusn

Konuuecmeo oannos

3amanue 1 15
3amanue 2 15
3amganue 3 10

Bcero 40

Pacnpeoenenue 6annos, kKomopule Mo2ym noay4ums cmyoeHnnvl

11. OBPA3EIl TECTOBOI'O 3AJIAHUSA

12. KPUTEPUU OHEHUBAHUSA

6 npouyecce usyuenun Oucuunﬂunbl

Tpemuu cemecmp

CopepxatenbHblil Moaynb Nel

ConepsxarenbHbIil MOTysb No2

JlaboparopHble | Moy, | Beero | JlaGoparophble Bcero B
paboTHI xoutp.| C.M. paboTH Sx3amen| C.M. cero
Nel | No2 | Ne3 paGora] Nel [Ned| No5 | Neb No2
l\ga“- 5 | 5|5 |2 | 3 |5 10 |10| 40 | 65 | 100
i

CornacHO MOIyJbHOMY MpPHUHIUIY OpraHu3alMd y4eOHOro Ipolecca,

12

cojiep)KaHue

JUCLUIUIMHBI BKJIIOYaeT B ceOs JBa 3a4€THBIX MOAyns. Kaxaplid 3au€THBI MOIYNIb COCTOMT U3
TEOPETUYECKOr0 MaTephana M MPAaKTHUYECKUX 3a]lad, BBINOJHEHHE KOTOPHIX TpeOyeT OBiIa/leHus
TEOpHel B YKa3aHHOM B MOJyJie 0OBEME.

K mnepBoMy MOAYJIbHOMY KOHTPOJIIO CTYAEHT JOJDKEH 3allUTUTh 3 J1abopaTOpHBIE
paboThl. 3a nepsyro, 6mopyio U mpemvio 1a0OPATOPHBIE PabOTHl CTYIEHT MOXKET MOJIYYHUTh MO 5

Oasa.

Ha mepBoM MOAYNBbHOM KOHTPOJIE CTYJEHT MMEET BO3MOXKHOCTH moiyuuth 20 OamioB 3a
OTBETHl HAa TECTOBBIE BOMPOCH. K KakIOMy TECTOBOMY BOINpPOCY MpeanoiaraeTcs He MeHee
YeThIpeX BapUaHTOB OTBETA.
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K  »9Kk3aMeHy  CTyOeHT  JOJDKEH  3allUTHTh 3 CJICeHylIue  J1abopaTopHbIE
paboThl. 3a 4eTBEPTYIO padOTy CTYACHT MOKET MOJIYyYUTh 5 0aia, 3a MATYIO U MIECTYI0 paboTy - o
10 Gamnnos.

Ha sk3ameHe CTyIeHT MMeeT BO3MOXKHOCTh mouryunth 40 GaiioB, oTBeTHB Ha 3 BOmpoca.
OTBeTHI Ha TIEPBBIC JIBAa BOIpOCa OlleHUBatOTCs B 15 O6anmnoB, Ha Tpetuii — B 10.

HlIxana coomeemcmeusn 6417106 HAUUOHAIbHOU UIKATlE

Ouenka Ouenka no . Ouenka no
N OueHka 1o rocy1apcTBeHHON MIKaJie .
no mxkaje | 100-6amabHOMI (K3aMen, auddepeHInpoBanHbIii 3aueT) rocyaapcTBeHHOI
ECTS HIKaJje ’ P P HIKaJe (3a4eT)
A 90-100 5 (0TIMYHO) 3a4TEHO
B 80-89 4 (xopormro 3a4TEHO
P
C 75-79 4 (xopor1io) 3a4TEHO
D 70-74 3 (YIOBJIETBOPHUTEIIHLHO) 3a4TE€HO
E 60-69 3 (YIOBIETBOPHUTEIHHO) 3a4TEHO
2 (HeyIOBIICTBOPHUTEITHH
FX 35-59 (neyn PHTEN UO) HE 3a4TCHO
C BO3MOKHOCTBIO MIOBTOPHOI cllaun
2 (Hey0BJIETBOPHUTEIIBHO)
= 0-34 C BO3MOKHOCTBIO TIOBTOPHOM ClIa4y¥ IPU He 3aUTeHo
YCIIOBUU 0053aTeIbHOT0 Habopa
JIOTIOJTHUTEIILHBIX 0aJI0B

OreHKa 3a OBJIaIEHUE Kypca BBICTABIISIETCS 110 CIEAYIOIMIMM IPUHIUITAM:

— OIEHKY «OTJIMYHO» 3aCIy)KHUBAET CTYIEHT, KOTOPBHIA OOHAPYKWIJI TITyOOKHE 3HAHUS MPH
OTBETaxX Ha TEOPETHUUECKUE BOIIPOCHI IO TEMAM KypCa, a TAKXKe BBIIOJIHUII MPAKTUYECKHUE 3aJJaHNs B
MoJIHOM 00bEMe 1 HaOpai 6osiee 90 GasioB.

— OIEHKY «XOpOIIO» 3aciIyXHBaeT CTYIEHT, CAEIaBIINI OMMOKH B TEOPETUYECKUX WU
NPaKTUYECKUX OTBETaX, KOTOPhIE MOTYT OBITh MHTEPIPETHPOBAHBI KaK MaJIOCYIIECTBEHHBIC IS
BOIIPOCOB, KOTOPBIE paccMaTpuBainch. CTyIeHT JoKeH HaOpaTh Oosee 75 6amuios.

— OIeHKY «YIOBJIETBOPUTEIFHO» 3aCIY)KHBAET CTYIEHT, KOTOPBIA BBHIOJHWI 3aaHus
HETMOJIHO U ¢ OIIMOKaMu, HO ITpH 3TOM Habpai 6oiee 60 6aos.

— OLeHKYy «HEYIOBJIETBOPUTEIHHO» 3aCITYKHBAET CTYACHT, KOTOPHI HE BBITIOIHHII
OOJIBIIMHCTBA TEOPETUUECKUX U MPAKTUYECKUX 3a/1a4 U HaOpaa MeHee 60 6aios.

13. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE YYEBHOI'O ITPOLECCA

Jlex1IMOHHBIE 3aHATHS MPOBOAATCS B ayIUTOPUH, OCHAIEHHOW MYJIbTUMEIUMHONW TEXHUKOU U
JIOCKOM.

JlaGopaTopHble  3aHATHA TPOBOJATCA B  KOMIIBIOTEPHOM  KJilacce, OOOpYyJAOBaHHOM
KOMHBI—OTepaMI/I C JIMIICH3UOHHBIM HpOFpaMMHBIM 06ecnequI/IeM, )IOCTyHOM K CCTHU I/IHTepHeT,
CTOJIAMH U JOCKOM.

14. PEKOMEHAOBAHHAS JIUTEPATYPA

Koa-Bo
Hanuumne
Ne JK3eMILISIPOB B N
HaumeHoBaHue JIEKTPOHHOM
n/n ondHuoTEeKE sencun B IEC
JlonHY P
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Ocnosnas 1umepamypa

UyoykoBa, M.A. Data Mining / M.A. YyOykoBa. - 2-¢ u3m.,
uctp. - M.: Hnurepuer-YHuBepcuter HWHPOpMAITMOHHBIX
Texnomoruii, 2008. - 383 c. - (OcHOBBI MHGOPMAITMOHHBIX
TEXHOJIOTHi1)

HHTemneKTyallbHbIe CUCTEMBI: yueOHoe mocooue / A.
Cemenos, H. Conosbes, E. UepHnonpynosa, A. LpIraHkoB ;
MuHucTepcTBO 00pa3oBaHus U Hayku Poccuiickoit
Denepanyn, DeepanbHOE TOCYIAPCTBEHHOE OI0KETHOE
00pa3oBaTeNbHOE YUPEKICHUE BBICIIETO
npodeccnoHansHOT0 00pazoBanus «OpeHOYPreKuii
rocyJapCTBEHHBIN yHUBEepcuTeT». - OpenOypr : OI'Y, 2013. -
236 c.

ﬂonwmumeﬂbmm Jaumepamypa

bapcersn A.A., KynpusnoB M.C.. Crenanenko B.B., Xonon
3. |W.W. Texnonoruu ananuza naHHbIX : Data Mining, Visual
Mining, Text Mining, OLAP- CI16.: BXB-Ilerep0Oypr, 2008

15. ”THOOPMAIIMOHHBIE PECYPCbI

1. Ccpuiku Ha 35eKTpoHHBIE MaTepuaibl kKypca. URL: http://donnu.ru/phys/kt/bondarenko

(mara obpamenus 10.03.2020 r.)

2. Hlwurtukos B. K., Mactunkuii C. 3. Knaccudukarms, perpeccus u Ipyrue anroputmsel Data
Mining ¢ ucrons3oanuem R. URL: https://ranalytics.github.io/data-mining/ (rara

obpamenns 19.03.2020 1.)
3. Komnekuus marepuanos o MmammHHOMY o0yuenuro URL: http://www.machinelearning.ru
4. Komnekuus npukiaansix 3aaad URL: http://archive.ics.uci.edu/ml
5. Jlokymenranus o nakery sklearn. URL: http://scikit-learn.org/stable/modules/classes.html

16. MIPOTPAMMHOE OBECIIEYHEHHE

1. Phyton 3 unu Gosee ctapiiux Bepcui.
2. IMTaxer sklearn.

3. [Taket R-4 unu 6osee cTapiiuX BepCUil.
4. R-Studio.

Pabouas IporpaMma paccMoTpeHa " nepeyTBEpKICHA Ha

KadeIpbl KOMIOBIOTEPHBIX TEXHOJOTHI ¢ M3MeHeHusMH (6e3 uzmenenuil) Ha 2020 roxa.

[TpoTokon Ne 12 ot «2» anpens 2020 r.
3aBeayromuit kadeapoit Epmonenko T.B.

Pabouas IporpaMma paccMoTpeHa " nepeyTBEPKICHA Ha

Kaeapbl KOMIBIOTEPHBIX TEXHOJIOTHI ¢ u3MeHeHusIMU (0e3 n3meHenuit) Ha 2021 roz.

[Tporoxosn Ne OT « » 2021 r.
3aBenyromuit kadeapoit

Pabouas IporpaMma paccMoTpeHa u nepeyTBepKICHA Ha

Kaeapel KOMIBIOTEPHBIX TEXHOJIOTHH ¢ U3MEHEeHUsAIMU (0e3 u3menenuit) Ha 2022 roz.

[Tpotokom Ne OT « » 2022 r.
3aBeayromuii kadeapoit

3acCaaHnn

3acCaaHun

3acCaaHnun
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