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1. Iletn ocBOEGHHUST JHCHUILINHBI

Henb qucuunnune: GopMHUPOBaHUE Y CTYICHTOB TEOPETHYECKHMX 3HAHMIA, MIPaKTUYECKUX YMEHUU U
HaBBIKOB I10 MPUMEHEHHIO COBPEMEHHBIX METO/IOB aHAJTMTHYECKON 00pabOTKH 3JIEKTPOHHBIX MACCHBOB
JaHHBIX B pa3IM4YHBIX chepax yenoBeuecKoi AesITeIbHOCTH.

3agaun JUCLUATUIAHBL:

O M3y4EHHE CYLIECTBYIOUIMX TEXHOIOT UM MOArOTOBKH JaHHbIX K aHAJIU3Y;

O M3Y4€HHE OCHOBHBIX METOJIOB MOMCKA B IJAHHBIX BHYTPEHHUX 3aKOHOMEPHOCTEH, B3aUMOCBS3€EiA,
TEHICHLIMT;

O OBIIAJICHUE NPAKTUHECKMMU YMEHUSAMH ¥ HAaBBIKAMM PeaiM3alMi TEXHONIOTHI aHAIMTHYECKOH 00pa-
00TKM aHHBIX, YOPMHUPOBAHKS U MIPOBEPKH THIIOTE3 O UX MPUPOJE U CTPYKTYp€e, BapbUpPOBaHUS MPH-
MEHSIEMBIMH MOIEIISIMH;

0 GopMUPOBAHUE YMEHUI 1 HABBIKOB MPUMEHEHHS YHUBEPCATBHbIX MPOrpaMMHBIX MTaKETOB U aHaJ -
TUYECKUX MIaT(HOpM Ui aHaTU3a JAaHHBIX.

2. MecTo aucuuminabl B crpykrype OITIOII BO

Mecro aucuMninHel B yueGHOM Mpolecce: UCLHILUIMEA «AHANU3 JaHHBIX)» OTHOCHTCA K 0a30BOM
YacTH MOArOTOBKM OaKanaspa.  YueOHas IMCLMIUIMHA «AHAIU3 JaHHBIX» Gasupyercs HA U3Yy4EHHU
AMCLUMIUIMH «Teopusi BEpOATHOCTEH W MaTeMaTHYeCKas CTaTHCTHKa», «MIMUTalMOHHOE MOJEIMpOBa-
HUE», «XpaHUINIIA TAaHHBIXY.

3. Kommnerenuun oby4aromerocsi, opMHpYeMbIe B Pe3ybTaTe 0CBOCHHSI AUCIHILTHHBI

Y oOyuarommerocs J0/KHBI ObITH CHOPMHUPOBAHBI CIEAYIOIIME MPOYECCHOHANBHbIE KOMITETEHLIHH:
CnocoGHOCTh MCMOJIB30BaTh COOTBETCTBYIOIIMH MAaTEMaTHYECKUM anmapaT ¥ HMHCTPYMEHTANbHbIE
cpencrsa [y 00paboTKK, aHaIM3a U CUCTeMaTH3alMK HHpopMaLuK o Teme ucciegoanus (IK-18)

B pesynbTaTte usyueHus JUCUMIIMHBI CTYJEHT JOJIKEH:

3HATh:

O Npo6JIeMbl U HANIPABJIEHUs] HAYYHBIX U3bICKaHU# B 06JIACTH aHAIMTHYECKOH 06pabOTKM JaHHBIX;

O TeHJCHLMH pa3spaboTKK yHUBEPCATbHBIX IPOrPaMMHBIX CPEACTB U aHATUTHYECKHX MIAaThOPM,
NpeHa3HaYCHHBIX JUIs aHAJIUTHYECKOH 00pabOTKM JaHHbIX, TOCTPOCHHUSI MPOrHO30B U aHATUTUYECKUX
CLEHapHEB;

O OCHOBHBIE METO/bI KOHCOIMJALIMH, TPAaHC(HOPMALIMY, BU3YaTH3aLIMH, OLIEHKH KaYeCTBa, OYUCTKU U
npeaobpaboTKu TaHHBIX;

O MPUHLKIIEI TOCTPOEHUS U CTPYKTYPHYIO OpraHU3al|i0 XPaHUITHUII JaHHBIX;

O aJIrOPUTMBI MOUCKA aCCOLMATUBHBIX MPABUJI U KJIACTEPHOTO aHaIn3a;

O CTaTHCTHYECKHME ¥ MALIMHHBIE METObI KJIaCCU(PUKALIMK U perpeccuu;

O METOAMKHM aHaJIM3a U MPOTHO3MPOBAHUS BPEMEHHBIX PSIOB;

O TEXHOJIOIHIO MOCTPOEHHUS aHcaMbJieil U cpaBHEHUS! MOJIEIe;

O BO3MOXKHOCTH OTEUECTBEHHBIX M 3apYOEKHBIX YHUBEPCAIBHBIX NPOrPAMMHBIX CPEICTB U aHATUTH-
YeCKUX MIaT(opM, MPUMEHSIEMBIX JJIs aHaIU3a JaHHBIX;

O MPO6JIEMHBIE BOMPOCH! BHEAPEHHUS aHATUTHYECKUX IPOrPaMMHBIX MPOLYKTOB U TEXHOJIOIHH B MPO-
(eccHoHaNbHYIO AESTENLHOCTh OPraHU3alUi U YIPEIKICHUIA;

yMeThb:



O NPaKTHYECKH TPUMEHSTh METO Il KOHCOIMJALMK, TpaHC(HOPMALvK, BU3yalu3allii, OLEHKH KauecT-
Ba, OUMCTKH U NpeaoO6pabOTKK JaHHBIX [/ KAUECTBEHHOM NOATOTOBKY JIAHHBIX K aHAIH3Y;

O NPUMEHAThL TEXHOJIOTHM aHali3a 3J1E€KTPOHHBIX MACCHBOB JaHHBIX JUISl PEIICHUs] KOHKPETHBIX MPaK-
THYECKHX Npobiem;

O KCIOJIb30BaTh BOBMOYKHOCTH OTEYECTBEHHBIX M 3apyOe)KHBIX YHMBEPCAIBbHBIX NPOrpaMMHBIX
CPEJICTB ¥ aHAIMTUYECKUX MIaT(hOPM 1 aHATMTHYECKOH 00pabOTKH IaHHBIX, MOCTPOCHUS NPOrHO30B
¥ aHAJIMTHUECKUX CLEHAPHUEB;

O cBOGO/IHO OPMEHTUPOBATHLCS Ha COBPEMEHHOM [MHAMUYHOM PbIHKE aHATMTHYECKUX TPOrPaMMHBIX
MPOYKTOB.

Baagern:

O TEXHOJIOTMAMMU aHAJIMTUYECKOM 00pabOTKHU NEKTPOHHBIX MACCUMBOB JAHHBIX B LUEJIAX PEIICHHs MpaK-
THUYECKUX MpobJieM BHIOPaHHON MpeAMETHOH obnacTu;

O HaBBIKAMH BBIGOPA M MPUMEHEHHUs OTEYECTBEHHBIX M 3apYOEKHBIX aHATUTHIECKUX MIIATOPM, HC-
MONBb3yEMBIX JIJIsl aHak3a Ta0yIMPOBAHHBIX MACCHBOB 3JIEKTPOHHBIX TAHHBIX.

4. CTpyKTypa H coAep:KaHHe JUCHMILIUHBI «AHAIN3 JaHHBIX)

O61was TPy A0EMKOCTb AUCLMIIMHBI COCTABIISIET 3 3aUSTHBIX SMHULIBL, 108 yacos.
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1. | Tema 1. Apduuurus- | 7 | 1-2 |2 4 6 3/50% | PK1
Hbli aHanu3. [Touck
nocJieIoBaTeNbHBIX
11a0JIOHOB.
Beeaenue B adpdunu-
TUBHBIM aHAIU3
(affinity analysis). An-
roput™ a priori. He-
papxuyeckue accolua-
TUBHBIC MPaBUJIA.
2. | Tema 2. KnacrepHslii 3-5 |4 4 6 4/50%
aHajus.
BBeaenue B Kjactepu-
sauio. Knaccuduka-
111l METOJIOB KJlacTe-
puzauuu. AJITOPUTM




Kiactepuzaumu k-
means. Cetu KoxoHeHa
(KCN — Kohonen
network). Kaptst Ko-
xoHeHa (SOM — self
organizing map). [1po-
671eMbI AJITOPUTMOB
KJIacTepH3alLluu.

Tema 3. Knaccuduka-
uust u perpeccus. Cra-
TUCTUYECKUE METOBI.

Beenenue B knaccudu-
KalMi0 W Perpeccuro.
[Ipocras JIMHEeWHas
perpeccusi. OLeHka co-
OTBETCTBUSI  MpPOCTOM
JUHEHHOHW  perpeccuu
peasnbHbIM JIAHHBIM.
[lpocras perpeccHoH-
Has Mojenb. MHoxe-

CTBEHHas JMHeHas
perpeccus. Mogens
MHOKECTBEHHOW  JIU-
HEHHOM perpeccuu.

Perpeccus ¢ xareropu-
aJlbHBIMU  BXOAHBIMH
nepeMeHHbIMU. Merto-
JIbl oTOOpa MepeMeH-
HBIX B PErpecCUOHHBIE
mozenu. OrpaHuueHus
NPUMEHUMOCTH  per-
PECCUOHHBIX MOJEIEH.
OCHOBBI ~ JIOTUCTHYE-
ckoii perpeccun. HMH-
TeprpeTauuss MOJENIHU
JIOTUCTUYECKON  per-
pECCHH.

6-8

14

5/50%

Tema 4. Knaccuduxka-
uus W perpeccusi. Ma-
IIMHHOE 00y4YeHHeE.

BBenenne B JepeBbs
peleHuil. AJIrOpUTMBI
MOCTPOEHUsI  JEPEBLEB
peuieHuiH. AJNrOpUTMBI
ID3 u C4.5. Anroputm
CART.  Vmnpouenue

9-12

4/50%

PK-2




JEpEBLEB peLIeHu.
Beenenve B HEHpOH-
Hele cetu. Hckyccer-
BEHHBIN HEUpOH.
[IpuHuMnel  mocTpoe-
HUsI HEHPOHHBIX CETEH.
AnroputMbl  00yuyeHus
HEUpOHHBIX ceTeil. AlJl-

rOpUTM obGpaTHOrO
pacrnpocTpaHeHUs
OLIMOKMU.
5. | Tema 5. AnHanuz w 12- |2 8 9 5/50% PE-3
MPOrHO3UPOBAHUE 15

BPEMEHHBIX PSIOB.
BpemeHHoit psg u ero
KOMIIOHEHTBL. Mogenu
MPOTHO3UPOBAHMS.
[lporHo3upoBaHue B
TOPrOBJI€ U JIOTUCTHUKE.

6. | Tema 6. AHcambiu 16- |2 8 12 5/50%
MojieNei. 18
Bgenenue B ancamO1u
mMoaenei. barrunr.
Byctunr. AnbrepHa-
TUBHBIE METO/IbI T10-
CTpoeHUs aHcamOJIel.

Hroro 18 36 54 27/50% 3auer

COJIEPXXAHHME KYPCA
4.2. Teoperuueckas 4acTb
Temartuka nekuui.
Tema 1. ApdunutnBHbIi ananu3. [ToMck Nocne0BaTeNbHBIX A0IOHOB
Tema 2. KnacrepHblii ananus.
Tema 3. Knaccudukauus u perpeccus. CTaTUCTUYECKUE METO/BL.
Tema 4. Knaccuduxanus u perpeccus. MamunHOe 00yueHne
Tema 5. AHanu3 U MPOTHO3UPOBAHHUE BPEMEHHBIX PSJIOB.
Tema 6. AHcamMOu MoAeIeH.

4.3. [1pakTryeckue 3aHATHs
[IpakTuuecKue 3aHSTHs ABIIAIOTCS OJHUM M3 BRXKHEHIIMX BHIOB yUCOHBIX 3aHATHH. Onu cnocobceT-
BYIOT MAKCUMaJIbHO 3 (eKTHBHOMY 3aKPEIICHHIO H3y4aeMOoro MaTepuaia Ha OCHOBE yriry6neHHO I
CaMOCTOATENLHOM paGoThl CTYIEHTOB B MIPOLIECCE MOJATOTOBKY K 3aHATHAM, a TAKXKE aKTHBHOTO ya-
CTHUS B CAMUX 3aHATHAX.

Ha 3aHATHAX CTYAEHTHI, OMMPAsCh Ha M3YYEHHBIE MaTepUalbl, BBICTYNAIOT ¢ MHAMBHMAYalbHBIMH
JOKJIaJiaMH, Y4acTBYIOT B o0l AUCKYCCHH, COTIOCTABJISA CaMble Pa3HOOOpasHEIE MHEHMS U CYXK/e-
HUS CTIELMATMCTOB, BHICKA3bIBAIOT COOCTBEHHbBIE B3IJIAABI 0 HanbOJee BAXKHBIM, CYLIECTBEHHBIM I10-



JIOXKEHHUSIM COOTBETCTBYIOIIMX pa3aejioB U3y4aceMoOro Kypca. B cooTBeTcTBHU C HpOﬁHCMaTHKOﬁ BO3-
MOXHbI CaMbl€ Pa3JIMYHbIE BUAbl CEMUHAPCKUX 3aHATUH. O}IHaKO, B KOHCYHOM HUTOrC, KaXXJ0€ U3 HUX
MNpearnonaracT NoCTOAHHYO aKTUBHOCTb BCEX Y4aCTHUKOB OUCKYCCHUH, aHAJIUTUYECKUI MOAXO0I K H3y-
yaeMOMY MaTepuany, BbIACJICHHE B HEM INIaBHOI'0, OCHOBHOTO, Q)OPMYHI/IpOBaHHe BBIBOJOB U T.A.

le/l MOJArOTOBKE K CEMUHApy PEKOMEHAYETCS BECTH KOHCIHEKT, CIICLMAaJIbHO OTMEYas B HEM T€ IO-
JIO)KEHHSI, C KOTOPLIMU B NMEPBYIO OUEPE1b HAMCPCH BBICTYIIUTh yH4aCTHHUK ob1ei JUCKYCCHUU UJIU NOK-
naguuk. Bo BpeMs cCEMHUHapa BaxKHa Hay4YHO M MNOJHUTHUYCCKH KOPPCKTHas MOCTaHOBKA O6cy)KIlaeMBIX
BOIIPOCOB, COMNMPOBOXKAaEMan BBICOKOM aKTMBHOCTBIO Y4YaCTHUKOB OHUCKYCCHUHU. Hrtoru MMPaKTUYECCKUX U
CEMUHAPCKUX 3aHATUN YUYMTBIBAtOTCA NPH BBICTABIICHUH obmmeit OLICHKHX MO NpeAMETY.

TeMmbl NpakTUYECKUX 3aHATHI:

Ipaktuueckoe 3austue Ne 1. [Tpocreitue Borancnenns 8 MATLAB

IMpaxtuueckoe 3anstue Ne 2. Pabora ¢ maccuBamu B MATLAB

ITpaxtuyeckoe 3anstie Ne 3. OcHoBbI Iporpammuposanus B MATLAB

Ipaxtnueckoe 3anatue Ne 4. MccnenoBanue GpyHKIMH Ha OCHOBE YicieHHBIX MeTonoB B MATLAB
ITpakTuueckoe 3austie Ne 5. Co3naHue nob30BaTeNbCKux uuTepdeiicos B MATLAB
ITpakTuueckoe 3ansatie Ne 6. Annpokcumanus U uHTepnosuus ranusix B MATLAB
[TpakTuueckoe 3austie Ne 7. MoaenupoBanue B npunoxenun Simulink

4.4. CamocrosTenbHass paboTa CTyIEHTOB

LlenbIo caMOCTOATENLHOM paboThl ABIAIOTCA YOPMUPOBAHUE JIMYHOCTH CTY/IEHTA, Pa3BUTHE €r0
CMOCOOHOCTH K caMOOOYYEHHIO U MOBBILIEHHIO CBOETO MPOYECCHOHATLHOTO YPOBHSI.

OcHoBHbIE (POPMBI CAMOCTOSATEIBHON PabOThI 3aKITIOYAKOTCS B MPOPAGOTKE JOMOTHHTEIBHON IUTE-
paTyphl, OATOTOBKE K MPAKTHYECKHM 3aHATUAM, YCTHOMY OMPOCY, KOHTPOJIbHBIM paboTaM U PEHTHHT-
KOHTpoJ0. KOHTpOJIb 32 CaMOCTOSTENBHOM paboTOH CTYIEHTOB OCYLIECTBIISCTCS HA KOHCY/IbTALHUAX,
B0 Bpems paboTsl Ha [TK 1 npakTHyecKux 3aHATUSAX.

5. O6pa3oBaTenbHbIE TEXHOJOTHH

1. NeKLIMOHHO-CEMUHApCKas cucteMa 00yueHus (TpaJuMOHHBIE JTEKIMOHHBIC U MPAKTHYECKUE 3aHs-
THA);

2. 06ydeHMe B MasbIX rpymnmnax (BHIMOJHEHHE NPAKTUIECKUX paboT B rpynnax u3 AByX MM TPEX 4eso-
BEK);

3. IpUMEeHeHHe MYIbTUMEIMa TEXHOJIOTHH (POBe/IeHHe IEKLIMOHHBIX M MPAKTUYECKUX 3aHATHH C
NPUMEHEHNEM KOMITBIOTEPHBIX MPE3EHTALMH U IEMOHCTPALMOHHBIX POJMKOB € MOMOLIBIO POEKTOpa
unu O9BM);

4, TEXHOJIOTUs Pa3BUTHsI KPUTHUECKOTO MBILILIEHHUS (IPUBHUBAHKME CTY/ICHTaM HaBbIKOB KPUTHYECKOH
OLIEHKH MpearaeMbIX pelieHHi);

5. nH(OPMALIMOHHO-KOMMY HUKALIOHHBIE TEXHOJIOTUHU (IPUMEHCHHE HHPOPMALOHHBIX TEXHOJIOTUH
JUISl MOHUTOPHHTA TEKYIIEH YCIeBaeMOCTH CTYICHTOB M KOHTPOJIS 3HAHHUIA);

O6beM 3aHATHH, TPOBOJMMBIX B MHTEPaKTUBHOMH (opme, cocTasisier 50%.

6. OneHOYHBbIE CPEACTBA JJIsl TEKYLIEr0 KOHTPOJIs YCIeBAeMOCTH, IPOMEXYTOYHOMH aTTe-
CTAlMM [0 MTOTraM OCBOEGHHS AHCHMILUIHHBI U y4deOHO-MeToAHYecKoe obecredyeHHe caMoCTos-
'TeJIbHOI paGoThl CTYJEHTOB



B pamkax pokymenta «llonoxkeHue o peHTMHIOBON CUCTEME KOMIUIEKCHOM OLICHKM 3HaHWH CTYIEH-
TOBY» pa3paboTaH perjamMeHT NPOBEACHUS M OLIEHUWBAHKWA KOHTPOJIBHBIX AekcTBui. [Iponenypa oneHu-
BaHWs 3HAHWUM, yMEHUH, HABBIKOB MO JUCLIUILJIMHE BKIIOYAET YYET YCNEUIHOCTH BBIMOJIHEHUS pala Me-
PONPUATHIA: TEKYIIEro KOHTPOJA (KOHTPOJIBHBIX pabOT, pEHTUHT — KOHTPOJIEi); CaMOCTOATENbHOH pa-
00ThI (THMOBBIX PacueTOB, KYpCOBBIX pabOT M Jp.) U MPOMEXKYTOUHOH aTrectauuu (3ayéra, 3aueTa ¢
OLIEHKOW WJIK 3K3aMeHa).
[Ty6nukyembie komnoHeHTb POC:

1. TlonHbli COKCOK TEOPETUYECKUX BOMPOCOB MPOMEXKYTOUHOH aTTeCTallui (HECMEeHsieMast 4acTh).

2. Tunoesie popMbl TeKyLIel aTTecTaly (CIIUCOK TEM).

3. ChHCOK BOMPOCOB K CAMOCTOsITENbHOMN paboTe.
Jlns reHepupoBaHus CMEHSEMOM 4acTH OLGHOYHBIX CPEACTB (3aJa4), UCTOJIB3YIOTCS MaTepHanbl 6ubano-
Texd Bil'Y ¥ ykazaHHBIX TaM e CEeUATbHBIX CalTOB.

Texywmmii KOHTPOJb B pOpMe PEHTHHT -KOHTPOJIEH.
PelTuHr-koHTpOJIb 1
1. JIucnepcMoHHBIN aHaNU3 JaHHBIX.
. KnacrepHslii aHanu3 JaHHBIX.
. Metonp! knaccudukanuu B Data mining.
. PerpeccruoHHbIi aHAIN3 JAHHBIX.
. AHau3 JaHHBIX C HUCMOJIb30BAHUEM OMHAPHON JIOTMCTUYECKON PErPECCUH.
. DaKTOpPHBINA aHAIU3 JaHHBIX.
. Metpuku, npumensembie B Data mining.
. KoBapuanyionHblii aHainM3 JaHHBIX.
. MeTo/ibl MoMcKa acCOLMATUBHBIX NPaBUIL.
10. CukBeHLIMaNbHBIN aHaNNU3 JaHbIX (MOMCK MOCIeA0BaTebHbIX 1abIOHOB).
11. OcHoBHble cTanaapTsl Data mining.
12. Ananu3 JaHHBIX C MCMOJIb30BaHKWeM ceTh KoxoHeHa.

O 0O\ Wi

PeiiTunr-xontposns 2
1.XapakrepucTMKH HHCTPYMEHTANIBHBIX cpeicT Data mining.
. PensiuyoHHble XpaHUIMLIA JaHHBIX.
. MHOroMepHbl€ XpaHWIIMILA JaHHBIX.
. 'nbpuHble XpaHUIUILA JaHHBIX.
. BupTyanbHble XpaHWIULIA JaHHBIX.
. Xapakrepuctuka ETL-npouecca.
. OLieHKa KayecTBa, OUMCTKA U NMpeJoOpaboTKa aHaIu3UPYEMBIX JaHHBIX.
. CokpaliieHre pazMepHOCTH UCXOAHOTO MHOXKECTBA aHATU3UPYEMBIX JaHHEIX.
. UckyccTBeHHBbIE HEHPOHHBIE CETH. MHOIOCI0MHBIN MEPCENTPOH.
10. AHanu3 AaHHBIX C UCMOJIb30BAHUEM MEHETUYECKUX AJITOPUTMOB.
11. AHanu3 AaHHBIX C UCTIOJIL30BAaHUEM CaMOOPIraHU3YIOLIMXCS KapT.
12. OueHKa 3Ha4MMOCTH PErPECCHOHHBIX MOJEJIEH ¢ NpUMeHeHneM t-kputepus CTbIoJEHTa

Nelile BEN Be SRV, It - US BN \S )

Pe#itunr-koHTposb 3
1. OueHka 3HAUMMOCTH PErpecCUOHHBIX MoJeel ¢ npuMeHeHneM F-kpurepus @uinepa.
2. AropuTM NMOCTPOEHHUS IepeBbeB peutenuii [D3



3. ANropuT™ nocTpoeHus aepeBben pemenuii C4.5.

4. OueHKa noJe3HocTH, 3PPEKTUBHOCTH U TOUHOCTH MOJIEIed, MPUMEHSIEMbIX 11 aHaIM3a JaHHBIX.
5. AHanu3 JaHHBIX C UCIOJIL30BAHUEM aHcaMOuiel Moaenen.

6. [Tpo6eMb1 06y4eHus U TepeobydeHust MOAETICH.

7. Texuonoruu oboraiieHus JaHHbIX.

8. TToBbiweHne QPeKTMBHOCTH MOJEIeH ¢ MOMOLIBIO 63rTHHra U OycTHHTa.

9.I'paareHTHbIH a1ropuT™ 00y4eHHs MHOIOCIOHHOrO NepcenTpoHa (anropuT™ o0paTHOro pacrnpo-
CTpaHEeHUs OLUMOKH).

10. Lift u Profit-kpuBble.

11. ROC-ananus.

CamocrosiTeJibHasi paboTa CTYJAEHTOB
Cnucox BOIpocoB

. [Tpaxtuueckoe npumeHenue anropurmos Data mining.

. Knaccudukaums ¢ HeckoJbKUMH He3aBUCHMbIMH NEpEMEHHBIMH MeToloM Naive Bayes.

. Tlouck onTuManbHOM GYHKIMU METOJOM HAUMEHBIINX KBaJpaTOB.

. CHKBEHUMAJIbHBIH aHAJIN3.

. Mepsl 61130¢TH, OCHOBAHHBIE HA PACCTOSHUSX, UCTOIB3YEMbIE B ATOPUTMAX KIIaCTEpHU3aLIHY.

. Knacrepusaius jaHHbIX npy NOMOIM HEYETKUX OTHOLICHUH.

. XapaKkTepucTHKa KJlaccoB 3aj1ad, pemmaembix Metonamu Data Mining.

. Crangaptsl Data mining. Xapakrepuctuka cranaapros CWM u PMLL.

. Bubnuoreku gocryma k anroputmam Data mining. Xapaxrepucruka 6ubanorexun Xelopes.

10. XapakTepucTvKa NpOrpaMMHbIX HHCTPYMEHTOB il BHITIONTHEHHA MHTEIICKTYaNbHOrO aHaiu3a
JaHHBIX.

11. O61as XapakTepUCTUKa M K1acCH(UKaLKUs METOJIOB KIaCTEPHOr0 aHaIN3a JaHHBIX.

12. AHaju3 JaHHBIX C UCTIOJBb30BAHWEM METOOB KJacCU(UKALMK U PETrPECCUH.

13. Llenn, 324 ¥ NPUHLMITB IOCTPOCHUS AepeBbeB pemeHni. Obimas XapakTepucTuka anropuTMoB
MOCTPOEHHS IEPEBLEB PELIEHUH.

14. Cepbl npUMEHEHHUs! IEPEBLEB PELICHUM.

15. Llenu, 3a1a4M W IPUHIMIBI pabOTHl HEHPOHHBIX CETEH.

16. Anroput™bl 00y4eHUs! HEHPOHHBIX CETEH.

17. Llenu, 3aa4uu, MPUHLIKIBI U MOJE/H TPOTHO3UPOBAHMUA.

O 00 ~JON W =~ Wi —

IIpome:kyToYHAs aTTecTalus B popme 3a4eTa
Bornpock! k 3a4eTy

1. MoJiesii 1 MX CBOMCTBA. AHANIMTHYECKHH U MHPOPMALIMOHHBIN MOXOAB! K MOJEIUPOBAHHIO.

2. ®opMbl MPEICTABNCHHUS, TUIBI M BUIIbl aHATTU3UPYEMBIX IAHHBIX.

3. OGyueHue MofieNiel «c yunrenem» 1 «6e3 yautens». Obyuaroliee ¥ TECTOBOE MHOXKECTBO. Owmunbku
o6yuenust. Dddext nepeobyueHus.

4, O6uas cxema aHajau3a AaHHbIX. TpeOoBaHus K alrOpUTMaM aHaju3a JaHHBIX.

5. XapakTepucTuka 9Tanos TexHonorud KDD.

6. Data Mining. XapakTepucTuka K/accoB 3ajiay, pemaembix merogamu Data Mining.

7. TIporpaMMHBIH HHCTPYMEHTAPUHA /1jis BBIMOJIHEHMS aHA/IM3a TaHHBIX.

8. OCHOBHBIE MOJIOXKEHHS KOHLIENIMK XpaHUIHIL JaHHbIX (DW).



9. Llean u 3agaun adppuHuTHBHOrO aHanusa. Iloaaepixka u JOCTOBEPHOCTL aCCOLMATUBHBIX MPABUIL.
JIudt n nesepenx.

10. Chepbl npuMeHeHUs acCOLMATUBHBIX NPaBuUIL.

11. Uepapxuueckue accolMaTUBHBIC MTpaBuia.

12. Llenu, 3aauu ¥ OCHOBHOE COfiepKaHue Ki1acTepHoro aHanusa. Knaccuuxanus MeTon0B Kiacte-
pu3aLuu.

13. Crioco0bl onpesiesieHHst MEpbl PaCCTOSHMSA MEXY KilacTepaMu.

14. XapaKkTepucTHKa METOJI0B CBSI3H JUIsl IPOLEAYPBI KiacTepyusauuy (0MHOYHAS, MOJIHASA, CPEHSS).
15. AnropuTt™ Knactepusauuu k-means.

16. Cetu Koxonena (KCN).

17. Kaptsl Koxonena (SOM).

18. ITpoGnembl alrOpUTMOB KJ1aCTEPU3ALMH.

19. Lleny, 33124y ¥ OTIMYUTENBHBIE OCOOCHHOCTH KJIaCCH(MKALIUK ¥ PETPECCHMU.

20. Cdepsl NpUMEHEHUs METOIOB KIacCU(PUKALMHU U PETPECCHH.

21. IlpocTas nuHeHas perpeccusi.

22. OueHKa COOTBETCTBUS MPOCTOM TMHEHHOMN perpeccun peabHbIM TaHHBIM.

23. Tlpocras perpeccHoHHast MOJEb.

24. OLeHKa 3HaYUMOCTH NIPOCTOM PEerpecCMOHHON MojenH (t-kpuTepuil U F-kputepuii).

25. MHoXecTBeHHas JIMHEeWHas perpeccus.

26. Mozieib MHOKECTBEHHOM JTMHEHHON perpeccui.

28. OLeHKa 3HaUMMOCTH MHOKECTBEHHOM perpecCMOHHON MOJEIH.

29. Perpeccusi ¢ KaTeropuajbHbIMM BXOIHBIMU IEPEMEHHBIMH.

30. MeToapl 0T6Opa NEPEMEHHBIX B PErPECCUOHHBIE MOJICIIH.

31. Orpanuuenusi NPUMEHUMOCTH PErPECCHOHHBIX MOJIEIIEH.

32. Jloructuueckas perpeccusi. HTEpnpeTalus MOAEIM JIOTUCTUYECKOH perpeccu.

33. MHOXeCTBEHHAs TIOTUCTUYECKAs PErpeccus.

34. Llenu, 3a1a4M W NPUHLMAIIBI IOCTPOCHHUS iepeBbeB pemenuii. O61ias XxapakTepiucTHKa alropuTMOB
MOCTPOCHHS AEPEBLEB PELUEHUA.

35. Cdepbl NprUMEHEHUs IEPEBLEB PELIEHHUH.

36. Anroputmsl ID3 u C4.5.

37. Anroputm CART.

38. VnpouieHue aepeBbEB PELLEHUH.

39. Llenu, 321241 ¥ NIPUHLIAITEL paOOTHI HEHPOHHBIX CETEH.

40. TTpuHumnbl GYHKIHOHAPOBAHUA MHOTOCJIOWHOTO MEPCeNTPOHA.

41. AnroputMsl 00yueHHs] HEHPOHHBIX CETEH.

42. Anroput™ 06paTHOr0 pacnpoCTpaHEeHHUs OLIMOKH.

43. O61as XapakTepuCTHKa BPEMEHHBIX PAJIOB ¥ MX KOMIOHEHTOB. Llenu 1 3afga4yn aHanu3a BpeMeH-
HBIX PAJOB.

44. Llenu, 331244 ¥ PUHLIMIIBEI IPOTHO3UPOBaHKsA. Moenu npornosuposanust. O6001eHHas MOJENb
MPOrHo3a.

45. Ancambau mozeneit. barrunr. byctunr.

46. AnbTepHATUBHBIE METO/IbI MOCTPOCHUSA aHcaMoOnei.

47. Ouenka 3pPeKTHBHOCTH U CPABHEHHE MO/ICIICH.

48. Lift- u Profit-kpussle.

49. ROC-ananus.



7. YueOHo —MeToanuyeckoe u nHGopManmoHHoe obecneyeHue JUCHHIIIMHbI
OcHoBHasi MTEpaTYpa
1. TIpuknaaHble METO/Ibl aHANM3a CTATMCTHYECKUX JaHHBIX [DNeKTPOHHBIH pecypc]: yueb. mocobue /
Topsaunosa E.P., [Tankos A.P., [Inaronos E.H. - M. : U]] Beiciueii mkoJsl 3xoHoMuky, 2012. -- 310,
[2] c. - 1000 3k3. - ISBN 978-5-7598-0866-4.
http://www.studentlibrary.ru/book/ISBN9785759808664.html
2. DKoHOMeTpHKa [DIEKTPOHHBIN pecypc] : yUeOHHUK / o peal. A-pa 5KOH. Hayk, npod. B.C. Mxwura-
psHa. - M. : [pocnekr, 2014. - 384 c. - ISBN 978-5-392-13469-4.
http://www.studentlibrary.ru/book/ISBN9785392134694.html
3. TonynspHoe BBeJEHME B COBpeMeHHbIN aHanu3 faHHbIX B cucteme STATISTICA [OnektpoHHbId
pecypc] : YueGHoe noco6ue anst By3os / boposukos B.I1. - M. : ['opsuas nunus - Tenekom, 2013. -
288 c., ui. - ISBN 978-5-9912-0326-5. http://www.studentlibrary.ru/book/ISBN9785991203265.html
JlonmoiHuTeAbHAS JIUTEpaTypa
1. Mg opMalMoHHBIE CHCTEMBI B 9KOHOMHUKE [DnekTponHsiii pecypc] / I'opbenko A.O. - M. : BU-
HOM, 2013, - 292 c.: ui. - ISBN 978-5-9963-2268-8.
http://www.studentlibrary.ru/book/ISBN9785996322688.html
2. BeegeHue B 3KOHOMETpHUKY. [DnekTpoHHslii pecype] / Apramonos H.B. - M.: MITHMO, 2011. - 204
c. - ISBN 978-5-94057-727-0. http://www.studentlibrary.ru/book/ISBN9785940577270.html
3. HcerienoBanue onepanuii Juisi 5KOHOMUCTOB, [OITUTOIIONOB ¥ MeHeKepoB [D1eKTpoHHbIH pecypc] /
Tokapes B.B. - M. : ©U3MATIJINT, 2014,- 408 c. - ISBN 978-5-9221-1451-6.
http://www.studentlibrary.ru/book/ISBN9785922114516.html
Ilepuoauueckas auTepaTypa (3KypHajibl)
1. UudopmMalMOHHbIE TEXHOJIOTMH.
2. MaremaTrueckoe MOAEIUPOBaHUE
3. [IporpamMmHasi MH)KEHEpU

8. MaTepuaiabHO-TeEXHHYECKOe o0ecreyeHne i CIMIIHHbI
1.JI1s1 IpoBeieH s JIEKIMOHHBIX 3aHsATHIA: TpeOyeTcs ayAuTopHs, 000pyI0BaHHas MEJIOBON JOCKOH,
MHTEPAKTUBHOMN 0CKON, MyJIbTUMEIMHAHBIM MPOCKTOPOM C IKPAHOM.
2.JIns npoBeieHus 1aGOPaTOPHBIX PaboT: TPEOYETCs CTeMaNn3UPOBAHHBIHA KOMITBIOTEPHBIH Ki1acc.
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PaGouas mporpaMma JUCHHINIAHBI COCTaBjIeHa B cOOTBeTCTBHH ¢ TpeboBanusMu @PI'OC BO mo
Hanpasienuio 38.03.05 «buzHec-uHpOpMaTHKA»

4,
PaGo4yio mporpaMmy cocTaBmia JI.T.H., mpodeccop A.A. Manadeesa /A//

(®HO, noxmwcs) /

Penienzent P
(mpeacTaBUTEND paﬁﬁ‘ 3
HWusect» :

nupekTop 1o Mapketunry 3AO MuBectunuonHas ¢upma «ITPOK -
0O.B. Kpucsko

(MecTo paboThl, 10KHOCTh, DHUO, OATHCE)

I[Iporpamma paccMOTpeHa M of00peHa Ha 3aceganun kKadenpst OAnll
IIporoxon Ne 77 ot Hrf Zefrona e
3aBenyromuii Kadenpoi L/-\ (" ““““ {TAaA JaBBIIOB

~—
=

(®HO, moamnucsk)

PaGouass mporpamma paCCMOTpeHa U ojoOpeHa Ha 3aceJaHHH yqe6Ho—MeTozmqec1<on KOMHCCHHU
Hanpasnenus _ OF 03 05, b UWine - %4/5@90/)»%&7&%6)(

[IpoTokoia Ne ’( oT %’V W M/ broma

[Ipencenatens KOMUCCHH ZZC»@V/ : /l/ bﬂ Z;é e.Leicie

(®HO, noxmwcs)

JIMCT NIEPEYTBEPXJIEHUA
PABOYEM ITPOI'PAMMBI JUCITMILJIMHBI (MOY JIST)

Paboygas nporpamma ogo6peHa Ha y4eOHBIH rox
IIpoTtokomn 3aceganus kapenpst Ne oT roga
3aBenyromuii kageapoit

Pa6ouas mporpaMma onoOpeHa Ha y4eOHBII TOT
IIpoTtokoun 3aceganus kadeapsr No oT roga

3aBenyrommii kadeapoi

Pabouas nmporpamma omoOpeHa Ha y4eOHBIN TOJ

ITpoTokoun 3acexanus xabeapsr No oT roaa

3aBenyrommuii kadeapoit




