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1. Ilesiu ocBOEHHUSI AUCIUTIIIHHBI

Llens aucuunintbi: GOPMUPOBAHUE Y CTYAEHTOB TEOPETHUECKUX 3HAHUH, NMPAKTHYECKUX YMEHHH 1
HaBBIKOB 10 PUMEHEHUIO COBPEMEHHBIX METO/IOB aHATUTHYECKON 00paboTKH 2/IEKTPOHHBIX MACCHBOB
JIAaHHBIX B Pa3MYHbIX cdepax 4ea0BeYeCKOH NeATEIbHOCTH.

3ajauy JUCLIMITJIMHBL:

O U3y4YeHHE CYLIECTBYIOLMX TEXHOJIOrUIA MOArOTOBKM JaHHBIX K aHAJIU3Y;

O M3yYyeHHe OCHOBHBIX METOJIOB MOUCKA B JAHHBIX BHYTPEHHUX 3aKOHOMEPHOCTEH, B3aUMOCBA3EH,
TEHJAEHIUH;

O OBJ3JIEHHE NMPAKTHYECKUMHU YMEHUSMH U HaBBIKAMM peajiu3alliyi TEXHOJIOTUi aHaIMTHYECKOM obpa-
00TKHM JaHHBIX, GOPMUPOBAHUS U NPOBEPKH I'MITOTE3 O UX NMPUPOJIE U CTPYKTYPE, BapbUPOBAHUSA MPU-
MEHSIEMbIMU MOJICJISIMH;

O ¢popMHUpOBaHWE YMEHHUH U HABbIKOB NPUMEHEHHS YHUBEPCAJIbHBIX MPOrpaMMHBIX MAKETOB U aHAJHU-
THYeCKHUX M1aTdopMm /Ui aHaIu3a JaHHbIX.

2. Mecro aucuuniaunbl B crpykrype OIIOII BO

MecTo AMCHMNIMHBL B ydeOHOM rpoLecce: AMCLUIINHA «AHAMU3 JaHHBIX» OTHOCUTCS K Ga3oBoi
YacTH MOArOTOBKM OakanaBpa. YueOHas AMCUMIUIMHA «AHANW3 JaHHbIX» 0asupyeTcs Ha U3y4YeHMH
qucuunint «Teopusi BEposTHOCTEH M MaTeMaTHYecKas CTaTUCTHKay, «MMUTalMOHHOE MOJENINpPOBa-
HUe», «XpaHUIMILA JaHHBIXY.

3. Komnerennuu oby4aiouerocsi, popMupyembie B pe3yjibTaTe OCBOCHHS AHCIHILIHHbI

V obyuaiomerocs A0MKHBI ObITh CHOPMUPOBAHBI ClEAYIOLIME NMPODECCHOHANBHBIE KOMIETEHLMH:
CnocoGHOCTh MCMOJIB30BaTh COOTBETCTBYIOLMH MaTeMaTHMYECKMH anmnapar ¥ WHCTPYMEHTallbHbIE
cpe/cTBa Ui 06paboTKH, aHaIM3a | chucTeMaTH3aluu HHpopmaumu no teme uccnenosanus (IK-18)

B pe3yibrarte U3yueHHs AUCLMIUIMHBI CTYIEHT JOJDKEH:

3HATH:

0 npo6eMbl U HANPaBJIEHHs HAYYHBIX U3bICKaHMH B 06,1aCTH aHANIMTHYECKOH 06paboTKH JaHHBIX;

O TeHAEHUMH pa3paboTKX yHUBEPCAJIBHBIX POrPAMMHBIX CPEJICTB M aHAIMTHUYECKUX MaTtdopm,
npeHa3HAYEHHBIX LIS aHATUTHYECKOH 06paboTKK aHHBIX, MOCTPOEHMS NPOrHO30B U AHATUTHYECKUX
ClICHapHEB;

0 OCHOBHBIE METO/IbI KOHCOJIMAALIMH, TpaHCHOPMALIMH, BU3YAJIU3alIMH, OLICHKH Ka4eCcTBa, OYMCTKH U
npeao6paboTKu AaHHBIX;

O MPUHLIMIIBI TOCTPOCHHUS U CTPYKTYPHYIO OpPraHU3aLMIO XpaHUIIHLI JAHHBIX;

0 aJrOpUTMbI MOUCKA aCCOLMATHBHAIX MPABHII M KJIACTEPHOr0 aHalu3a;

[ CTATUCTHYECKHE U MALIMHHbBIE METO/IbI KJIACCU(DUKALIMU U PETPECCUM;

0 METOMKH aHau3a U NPOrHO3UPOBAHUS BPEMEHHBIX PSi/IOB;

0 TEXHOJIOTHIO NOCTPOeHUs aHcambJielt  cpaBHEHUS MO/IeIEH;

0 BO3MOYKHOCTH OTEYECTBEHHBIX M 3apYOe)KHbBIX YHUBEPCANBHBIX IPOrPAMMHBIX CPEJICTB U aHAJIMTH-
yeckux niatopm, NPUMEHAEMbIX Ul aHaIM3a JaHHbIX;

O npoGJieMHble BOMPOCH! BHEAPEHUS aHATUTHYECKUX NPOrpaMMHBIX MPOJIYKTOB U TEXHOJIOTHI B MPO-
(heccHOHaNBHYIO AEATENbHOCTh OPraHU3aLui ¥ yUpexKICHHH;



yMeThb:

O NpaKkTHYECKH NPUMEHSATh METO/ibl KOHCOTHAALHMH, TpaHCHOPMALIMK, BU3YaNM3aL1H, OLIEHKH Ka4ecT-
Ba, OYUCTKH H npeoOpaboTKy AaHHBIX 118 Ka4eCTBEHHOMN MOArOTOBKH JaHHBIX K aHANU3Y;

O MPUMEHSTH TEXHOJIOTHH aHAJIN3a JIEKTPOHHBIX MAaCCHBOB JIAHHBIX JUTA PELIEHHs KOHKPETHBIX MpaK-
THYECKHX NpobaeM;

0 MCNOJIb30BaTh BO3MOKHOCTH OTEUECTBEHHBIX H 3apPYOEIKHBIX YHHBEPCAbHBIX MPOrpaMMHBIX
CPeACTB ¥ @HAIMTHYECKUX Matopm [Uis aHaTUTHUECKOH 00paboTKH JaHHBIX, MOCTPOEHHS MPOrHO30B
M QaHATUTHYECKHX CLIEHapUEB;

0 ¢BOOOHO OPHEHTHUPOBATHLCS HA COBPEMEHHOM JHHAMWUYHOM PBIHKE AHAJHTHYECKUX MPOrPaMMHBIX
NPOAYKTOB.

Bnaners:

0 TEXHOJIOMMAMH aHANUTHYECKON 00paboTKKU 2NIEKTPOHHBIX MACCHBOB IaHHBIX B LIE/IAX PELIEHHUS MpaK-
THUYECKHX npobiiem BbIOpaHHOM npeaMeTHOH 0bnacTy;

0 HaBBIKaAMK BHIOOPA W MPUMEHEHHS OTEYEeCTBEHHBIX W 3apyOekKHbIX aHAIMTHYECKHUX MIaTGOpM, HC-
NONB3YEMBIX U1 aHalk3a Taby/IMPOBAHHBIX MACCHBOB 3JIEKTPOHHBIX JIAHHBIX.

4. CTpykTypa H cofepRaHHe JHCIHIIHHBLI «AHAIH3 JAHHBIX»

OO61as TpyA0EMKOCTb AUCLMITIMHBI COCTABIAET 3 3a4eTHBIX eIMHMIIB, 108 yacos.
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1. | Tema 1. Apdunurus- | 7 | 12 |2 2 12 2/50% | PK1
Helll ananus. [louck
MOCeI0BATENbHbBIX
1abaoHOB.
Beenenue B apduuu-
TUBHBIH aHaIN3
(affinity analysis). An-
roput™ a priori. He-
papx1yeckue accollua-
THBHEBIC npamma.
2. | Tema 2. KnacrepHsiii 3-5 |4 4 12 4/50%
aHaK3.
BBeneHue B KliacTepu-
zauuio. Knaccuduka-
LIMsl METOJIOB KJlacTe-




pu3aLMu. AIrOpHTM
Knactepusanuu k-
means. Ceru Koxonena
(KCN — Kohonen
network). Kaprs Ko-
xoHeHa (SOM — self
organizing map). I1po-
6J1eMBbl AITOPUTMOB
KJ1aCTEpH3aLIHH.

Tema 3. Knaccuduka-
uus v perpeccus. Cra-
THCTHYECKHE METO/IbI.

BeeaeHue B Knaccupu-
KaLUMIO W PErpeccuio.
[Tpocras JIMHEHas
perpeccua. OueHka co-
OTBETCTBUA  NPOCTOMH
NWHEHHOH  perpeccHu
peanbHbIM JTAHHBIM.
[lpocras perpeccuoH-
Has mojeib. MHoxke-

CTBEHHad NMHeiHas
perpeccHs. Mopens
MHOJKECTBEHHOH  JIK-
HEHHO perpeccHH.

Perpeccus ¢ kareropu-
anpHBIMKH  BXOJIHBIMH
nepeMeHHbIMH. MeTo-
bl orbopa nepemeH-
HBIX B PErpecCHOHHbLIE
moaenu. OrpaHuueHus
MPUMEHUMOCTH  per-
PECCHOHHBIX MOJE/EH.
OcCHOBBI  JIOTHCTHYE-
ckoit perpeccuu. HH-
Tepnperalus  MOJEIH
NOTUCTHYECKOH  per-
PECCHH.

6-8

12

4/50%

Tema 4. Knaccuduxka-
ums u perpeccus. Ma-
LHHHOE 00yueHHE.

Beenenue B JepeBbs
pelueHui. ANropuTMbl
NOCTPOCHHUs JIePEBLEB
pelieHHH. AJrOpUTMbI
ID3 u C4.5. Anroput™m

9-12

12

4/50%

PK-2




CART.  Vnpouenue
JEPEBLEB peLueHu .
Beenenue B HEHpOH-
Hble ceru. Mckycer-
BEHHbIH HEMPOH.
[lpuHumnel  nocrpoe-
HUSl HEHPOHHBIX CETeH.
ANropuT™Mbl  00yueHUs
HEeWpPOHHBIX ceTei. A-

rOpUT™ obparHoro
pacnpocTpaHeHus
OLIUOKHM.
5. | Tema 5. Awanus u 12- |2 2 12 2/50% PK-3
NPOrHO3MpOBaHUE 15

BPEMEHHBIX psI0B.
BpemenHoM psaa u ero
KOMMOHEHTbI. Mojenu
MPOrHO3MPOBAHMUSL.
[lpornozupoBanue B
TOProBJji€ U JIOTUCTHKE.

6. | Tema 6. Aucambau 16- |2 . 12 2/50%
MOJENEH. 18
Beejenue B ancamOiu
Mojenen. Barruur.
BycTunr. AnpTepHa-
TUBHBIE METO/IbI 110~
CTpOEHHUs aHCaMOIei.

Wroro 18 18 72 10 | 18/50% 3auet
8

COIEPXXAHUE KYPCA
4.2. Teopernyeckas 4acThb
TemaTuka neKuui.
Tema 1. AgppunurusHbiii ananu3s. [Touck nociefoBaTebHbIX WaGIOHOB
Tema 2. KnacrepHbiii aHanus.
Tema 3. Knaccudukauus u perpeccust. CTaTUCTHYECKHE METO/bL.
Tema 4. Knaccudukauus u perpeccus. MaimnHoe o6yuenue
Tema 5. AHanu3 ¥ NPOrHO3MpPOBaHHE BPEMEHHBIX PSJIOB.
Tema 6. Ancambau mozaenei.

4.3. IlpakTuyeckue 3ausaThs

TpaKTHYeCKHe 3aHATHS SBJISIOTCS OJHUM W3 BAXKHEHINNX BUJOB yueOHbIX 3ausTHii. OHu criocobet-
BYIOT MaKCHMabHO () (PEKTHBHOMY 3aKpETICHHIO M3Y4aeMOro MaTeprasa Ha OCHOBE yriybIeHHOH
caMOCTOsATE ILHOM paboThl CTYEHTOB B MPOLIECCE MOArOTOBKM K 3aHATHAM,  TAK)KE aKTUBHOTO y4a-
CTHS B CAMMX 3aHATHAX.




Ha 3aHaTHSIX CTYJEHTHI, OMUPAsCh Ha W3YYECHHBIE MaTepualbl, BHICTYNAIOT C MHAMBHYalbHBIMU
JIOKNa/IlaMM, YYacTBYIOT B OOLIEl JUCKYCCHH, CONOCTABAA CaMble pasHOOOpasHble MHEHMS W CyXKJe-
HUS CMELMAIUCTOB, BHICKA3bIBAIOT COOCTBEHHBIE B3MUIA/bl 10 HaubGonee BaXKHBIM, CYLIECTBEHHBIM I10-
NIOYKEHUAM COOTBETCTBYIOIIMX Pa3jesioB u3yyaemoro kypca. B coorsercrsum ¢ npobieMaTukoi Bo3-
MOYHbI Cambl€ Pa3jIMYHbIE BUbI CEMUHAPCKUX 3aHATHH. OIHAKO, B KOHEYHOM MTOTE, KaX/10€ M3 HUX
MpeAnoaraeT MoCTOSHHYIO aKTUBHOCTb BCEX YYAaCTHMKOB JIMCKYCCHM, aHANMTUYECKUH MOAXOA K U3y~
yaeMOMY MaTepHaily, BblJC/ICHHE B HEM IJIaBHOIO, OCHOBHOTO, (JOpMYJIMpPOBaHHE BBIBO/IOB H T.J.

IIpy NOArOTOBKE K CEMMHApy PEKOMEH/1yeTCsi BECTH KOHCIEKT, CMEelMaNbHO OTMeYas B HEM Te I10-
JNIOKEHHS, C KOTOPBIMH B MEPBYIO OYEpe/lb HAMEPEH BHICTYMHUTH YUYaCTHHUK OOMIEH JMCKYCCHHU MM JIOK-
naauuk. Bo Bpemsi ceMuHapa Ba)kHA Hay4HO M MOJUTHYECKHM KOPPEKTHas MOCTaHOBKA 00CYKAaeMbIX
BOTIPOCOB, COMPOBOYXK/1aeMasi BLICOKOH aKTMBHOCTBIO YUaCTHMKOB AMCKYCCHU. MITOrM NMpakTHYECKHX
CEMMHAPCKMX 3aHATHI YYMTHIBAKOTCS NMPH BHICTABICHUM OOLIEH OLIEHKH MO NPEAMETY.

TeMbl MPaKTUYECKUX 3aHATHH:

IMpakruueckoe 3anstue Ne 1. [Tpocreiimme peruncienns 8 MATLAB

[Tpaktnueckoe 3austie Ne 2. PaGora ¢ maccusamu 8 MATLAB

TIpakTnueckoe 3anstre Ne 3. OcHosbl nporpammuposanns B MATLAB

IpakTuueckoe 3anatue Ne 4, Mccnenosanue GpyHkimit Ha ocHoBe uucieHHbx metogos 8 MATLAB
IMpakTuueckoe 3anatre Ne 5. Cosnanue nosb3oBarenbckux uHrepdeiicos 8 MATLAB
INpakTuueckoe 3anstue Ne 6. Annpokcumalus U uHTepnosums aanHeix B MATLAB
IMpaktnueckoe 3anstre Ne 7. Moaenupoanue B npunoxenun Simulink

4.4. CamocrositenbHas paboTa CTYJAEHTOB

Llenbio camocToATeIbHON paboThl ABAAIOTCA (POPMUPOBAHHUE JIMYUHOCTH CTY/IEHTA, Pa3BUTHE €ro
CrocoOHOCTH K caMOOOYUEHHIO ¥ NMOBBILIEHUIO CBOET0 MPO(ECCHOHANBLHOIO YPOBHS.

OcHoBHble GOPMBI CAMOCTOATENBHOM paboThl 3aK/II0YAIOTCA B NPOPabOTKe J0NOIHUTENBHOMN IUTe-
paTypbl, NOArOTOBKE K MPAKTHYECKUM 3aHATHAM, YCTHOMY ONPOCY, KOHTPOJILHBIM paboTaM U peHTHHI-
KOHTpO/O. KOHTPOIIb 32 caMOCTOATENEHO M paboTOH CTYACHTOB OCYIECTBAETCS Ha KOHCYJIbTalMUAX,
B0 Bpems paboTs! Ha [IK ¥ npakTHYECKUX 3aHATHAX.

5. O6pa3oBaTeibHbIE TEXHOJOTHH

1. JlekuMoHHbBIE ¥ NPAKTUYECKHUE 3aHATHA;

2. obyueHue B MabIX Ipymninax (BbINOJHEHHE NPAKTUYECKUX paboT B rpynmnax u3 ABYX MM TpEX yesio-
BEK);

3. IpUMEHEHHe MYABTHME/MA TEXHOTIOrHii (IPOBE/ICHHE IEKUMOHHBIX U NIPAKTHUECKUX 3aHATHH ¢
NPUMEHEHUEM KOMIBIOTEPHBIX MPE3EHTaLMi U AEMOHCTPALUOHHBIX POJIMKOB C MOMOIIBIO POEKTOPA
wiu OBM);

4. TeXHONOTHS Pa3BUTHS KPUTHYECKOTO MBILICHUS (NPUBUBAHUE CTY/ICHTaM HABBIKOB KPHTHYECKOH
OLIEHKH Mpe/iaraeMblX perieHuit);

5. MHOPMALIMOHHO-KOMMYHHKALIMOHHbIE TEXHOIOrUH (MPUMEHEHNE MH(POPMALIMOHHBIX TEXHOJIOTHH
JUTSi MOHMTOPHHIA TEKYLIEH YCIeBaeMOCTH CTYICHTOB M KOHTPOJIS 3HAHHU);

O6beM 3aHATHH, NPOBOAMMBIX B HHTEPAKTUBHOMH Bopme, cocTasisieT 50%.



6. OnenouHbie CPeCTBA 15 TEKYIIEro KOHTPO/IsS YCIeBaeMOCTH, IIPOMEKYTOUHOM aTTe-
CTALMH 10 MTOraM OCBOEHMS JAHCUHILIHHBI H Y4eOHO-MeToAH4YecKoe olecnevyeHHe CaMOCTOfA-
TeJIbHOH paboThl CTYIEHTOB

B pamkax nokymenta «[lonoxkeHne 0 peTMHIOBOH CHCTEME KOMIUIEKCHON OLEHKH 3HaHHHA CTYACH-
TOBY pa3paboTaH perJamMmeHT NPOBEAEHHs W OLIGHMBAHWA KOHTPONbHBIX AeficTsuii. [Tpoueaypa ouenu-
BaHMs 3HAHW, YMEHUH, HABBIKOB MO JAUCLMILUIMHE BKIIOYAET Y4ET yCNEUHOCTH BBINOIHEHHA pAa Me-
PONPHATHIL: TEKYLEro KOHTPOJIs (KOHTPONbHBIX paboT, peHTHHT — KOHTPOJIEH); camMoCTOATENbHON pa-
6OThl (THIOBBIX PacyeToB, KyPCOBBIX paboT M Jp.) M NMPOMEXYTOUYHOM arTecTauyy (3a4éra, 3ayera C
OLIEHKOM WJIK DK3aMeHa).
[TyGnukyembie komnonentsl POC:

1. TlonHbIi CIMCOK TEOPETHYECKHX BOMPOCOB MPOMEIKYTOUHOH aTTeCTaLMK (HECMEHAEMAs YacTh).

2. Tunoesle GOpMBI TEKyLIEH aTTecTaliu (CIIHCOK TEM).

3. CnHcoK BOMPOCOB K CaMOCTOATENILHOM padoTe.
JIns TeHepHpOBAHHA CMEHAEMOM YacTH OLEHOYHBIX CPE/CTB (3a/1a4), UCTIONB3YKOTCA MaTepHatbl GHbHO-
Teku Bal'Y M yKasaHHBIX TaM K€ CrelHaibHbIX CaiTOB.

Texymuii KOHTPOJIbL B popMe PelTHHT -KOHTPOJIei.
PeiTHr-KOHTpOb |
1. JlucnepcHOHHbIH aHAIH3 JaHHBIX.
2. KnacrepHblii aHanu3 JaHHbIX.
3. Meroasl knaccudpukauyu B Data mining.
4. PerpeccHOHHBIM aHaK3 JaHHbIX.
5. AHanu3 JIaHHBIX C UCNOJIL30BaHKEM GUHAPHO# JIOTMCTHUECKOM pPerpeccHH.
6. @aKkTOpHBIH aHaIH3 JaHHBIX.
7. MeTpuku, npumensiembie B Data mining.
. KopapuauuoHHbI# aHaiu3 JaHHBIX.
9. MeTo bl MOMCKa acCOLMAaTHBHBIX MpaBHIL.
10. CHKBEHIMAIBHBIN aHATH3 JAHBIX (MOWCK MOCIE0BaTeIbHBIX 1a0IOHOB).
11. OcHoBHble cTangapTsl Data mining.
12. AHajiM3 JaHHBIX C UCMob30BaHHeM ceTd KoxoHeHa.

PeiTHHr-KOHTPONb 2
1.XapaKTepuCTHKH MHCTpYMEHTaIbHBIX cpesicTs Data mining.
2. PenauuoHHble XpaHHIMLIA JaHHBIX.
3. MHoromMepHsbi€ XpaHWJIMIIA JaHHbIX.
4, 'nbpuaHbIe XpaHUJIHILA JaHHBIX.
5. BupryanbHbie XpaHHJIHLIA JaAHHBIX.
6. Xapaxrepuctuka ETL-npouecca.
7. OueHKa KayecTBa, OYMCTKa U npefodpaboTKa aHaIM3UpyeMbIX JaHHBIX.
8. CokpalleH1e pasMepHOCTH UCXOIHOTO MHOXKECTBA aHAIH3HPYEMBIX IaHHBIX.
9. MckyccTBeHHBIE HelipoHHbIE CETH. MHOroCI0/HbIH NEpCenTpoH.
10. AHanu3 AaHHBIX ¢ KCMOJB30BAHUEM MEHETHYECKHUX AJITOPHTMOB.
11. AHanu3 AaHHBIX ¢ HCMOIB30BAHHEM CaMOOPIraHU3YIOLIHXCA KapT.
12. OueHKa 3HAYMMOCTH PErpecCHOHHBIX MozieneH ¢ npumMeneHHeM t-kputepust CTbioeHTa



PeiiTuHr-koHTpOIH 3
1. OLeHKa 3HAYMMOCTH PErpecCHOHHBIX Mojienel ¢ npumenenrem F-kpurepus Ouinepa.
2. AJITOPUTM MOCTPOEHHMs JepeBbeB pewenuii [D3
3. AIropuT™ nocrpoeHus aepesbes pemenuii C4.5.
4. QueHka noaesHocTH, 3G GeKTUBHOCTH U TOUHOCTH MOJIENEH, MPUMEHAEMBIX JUIS aHAJIM3a JAaHHBIX.
5. AHanu3 JaHHBIX C HCTOTb30BaHHEM aHcaMOei MozereH.
6. [poGuiemsb 00yueHust u nepeoOyueHUs MOJETICH.
7. Texnonoruu oboraieHus JaHHbIX.
8. INoseimenve 3¢ heKTHBHOCTH MOJENel C NOMOILLBIO O3rTHHra H OyCTHHIa.
9.I'paineHTHBIH anropuT™ 06ydeHHs MHOTOCIOHHOrO nepcenTpoHa (aNropuT™ 06paTHOro pacrpo-
CTpaHEHHs OLUMOKH).
10. Lift u Profit-kpussie.
11. ROC-ananus.

CamocTrosiTelbHasi paboTa CTYJIEHTOB
CnrcokK BOIpocos

1. [pakTryeckoe npumeHenre anropurmos Data mining.

2. Knaccudukauus ¢ HeCKOIBKHMU He3aBUCHMBIMH NepeMeHHbIMU MeTolom Naive Bayes.

3. IoMek onTHMaabHOM (PYHKLHM METOI0M HAaUMEHBLIMX KBaJIpaToB.

4. CuxkBeHUMaAILHBIH aHaIn3.

5. Mepbl 6J1M30CTH, OCHOBAHHBIE HA PACCTOSHMAX, UCMOJIB3YEMbIC B aINOPUTMAX KIIACTEPH3aLIMH.
6. Knacrepusanus JaHHBIX MPH MOMOLIM HEYETKHX OTHOLICHHH.

7. XapakTepucTHKa KJIacCOB 3aj1ay, pemaembix Metoiamu Data Mining.

8. Cranpaprel Data mining. Xapakrepuctuka cranaapros CWM u PMLL.

9. BuGauoteku aocryna k anropurmam Data mining. Xapakrepucrika 6ubnmorexkn Xelopes.

10. XapakTepucTHKa NPOrpaMMHBIX HHCTPYMEHTOB /U1 BbITNOJIHEHUA HHTE/IEKTYaIbHON0 aHalk3a
NAHHBIX.

11. OBmas xapakTepucTHKa M KJIacCH(MKaLIM METO/IOB KIACTEPHOr0 aHa/Iu3a JaHHbIX.

12. AHAH3 JaHHBIX C MCIOJIB30BAHHEM METOIOB KlacCH(HUKALMH U PErPECCHH.

13. Llenu, 3a1aum ¥ NPUHLMIIEL TIOCTPOEHHMA AEpeBbeB pelneHnil. Obmas xapakTepicTHKa alropuTMOB
MOCTPOEHHS JIEPEBLEB PELLEHHI.

14. Chepsl NpHMEHEHHs IePEeBbEB PELICHHH.

15. Llenu, 33141 ¥ NPHHLMITBEI pabOThI HEHPOHHBIX CETEH.

16. Anroputmbl 00y4eHHs HEHPOHHBIX CETeH.

17. Llenu, 381241, NPUHLUMITEL U MOJIENIH NMPOTHO3HPOBAHUA.

IIpoMexxyTouHas aTTecTalHsA B popme 3a1eTa
Bonpocs! k 3auerty

1. Mojenu 1 ux cBoicTBa. AHANUTHYECKUH W MH(OPMAIIMOHHbIH MOX0/Abl K MOAEITHPOBAHMIO.
2. ®OopMBI NpeACTaBIEHHs, TUTIbI K BH/Ibl AaHAJTM3HPYEMBIX JaHHBIX.
3. OGyuenue Mozeneit «c yuutenem» 1 «6e3 yuutensy. Obyuaroliee 1 TeCTOBOE MHOXKeCTBO. OuIMOKU
o6yuenus. Dpdext nepeodyyeHus.
4. O6was cxema ananusa JaHHbiX. TpeboBaHKA K alropuTMam aHaiu3a JaHHBIX.
5. XapakrepHcTiKa aTanos TexHojoruin KDD.
" 6. Data Mining. XapakrepucTHKa KaccoB 3a/a4, pelaembix Meroaamu Data Mining.



7. IlporpaMMHBbIi HHCTPYMEHTApUi ISl BBINOJIHEHHS aHAIU3a IAaHHBIX.

8. OCHOBHbIE NOJIOKEHHS KOHUETLMK XpaHuiuil AaHusix (DW).

9. Lenu u 3anaun apduuurueHoro ananusa. [lojuiepxka U J0CTOBEPHOCTh aCCOLMATUBHBIX MPaBHIL.
JIndT n nesepemx.

10. Cdhepbl npuMeHEHHs aCCOLMATUBHBIX NPaBKIL.

11. Uepapxuueckue accoumaTMBHbIE NPaBuUia.

12. Llenw, 3a1a4m ¥ OCHOBHOE CoJeprkanue KiactepHoro aHanusa. Knaccudukaims MeTo0B Kiacre-
pu3aLum.

13. Crioco0Obl onpeaeneHust Mepbl PacCTOAHUS MEXKIY KacTepaMu.

14. XapaKkTep1cTHKa METO/IOB CBSI3M JUIs MPOLIEAYPhI KiacTepu3aly (OAMHOYHA, MOIHAs, CPE/IHss).
15. AnroputMm Kiactepusauuu k-means.

16. Cern Koxonena (KCN).

17. Kaprsl Koxonena (SOM).

18. [TpobGaembl anropuTMOB KJIaCTEPU3ALIMH.

19. Llenu, 3apauu ¥ OTIIMYMTE/IbHBIE OCOOEHHOCTH KJIaCcCH(UKAUMU U PErPECCHH.

20. Cdepb! NpuMeEHEHHs: METOOB KJlacCH(UKALIUK U PErPECCHH.

21. [Ipocras nuHelHas perpeccus.

22. OLieHKa COOTBETCTBUS NMPOCTOM NTMHEHHON perpeccuy peaibHbIM AaHHbIM.

23. TlpocTas perpeccMOHHasi MO/EIIb.

24. OueHKa 3HaYMMOCTH NIPOCTOM perpeccHoHHoOM Moaenu (t-kpurepuit u F-xpurepuii).

25. MHOeCTBEeHHAs IMHEHHas perpeccus.

26. Mojenb MHOKECTBEHHOM JIMHEHHOMN perpeccum.

28. OLeHKa 3Ha4UMOCTH MHOJKECTBEHHOH PEerpecCHOHHON MOJIEIIN.

29. Perpeccusi ¢ KaTerop1aibHbIMU BXOJAHBIMHM NEPEMEHHBIMH.

30. Metoapl 0T60pa NepeMeHHbIX B PErpecCHOHHBIC MOJCIH.

31. OrpaHuyeHusi NPUMEHUMOCTH PErPECCHOHHBIX MOJIENEH.

32. Jloructuueckas perpeccus. MHrepnperanus MOAEIH JIOTHCTHYECKON perpeccuu.

33. MHOX€eCTBEHHAas JIOTUCTHYECKas perpeccus.

34. 1lenu, 3a1a4M ¥ NPUHLMIBI TOCTPOCHHUS JiepeBbeB pelieHui. O6ias xapakTepucTiKa aropuTMoB
NOCTPOEHUS IePEBLEB PELICHH.

35. Cepbl NpUMEHEHHUS ICPEBLEB PEIICHHH.

36. Anroputmel ID3 u C4.5.

37. Anroputm CART.

38. YnpolueHue AepeBbeB peICHHI.

39. Llenu, 3241 ¥ NPUHLIAIIBI pabOThI HEHPOHHBIX CETEM.

40. [MpuHLKMNB YHKLUHMOHUPOBAHUS MHOTOCIOHHOIO NepcenTpoHa.

41. Anroputmbl 00yueHHst HEHPOHHBIX CETEH.

42. Anroput™ 06paTHOrO pacnpocTpaHeHus OUOKH.

43. O61ias XapakTepUCTHKA BPEMEHHBIX PAIOB ¥ MX KOMNOHEHTOB. Llenw v 3aiaun aHanusa BpeMeH-
HBIX P51/10B.

44 1lenu, 3aauu ¥ NPUHLKIBI IPOTHO3UpOBaHus. Moaeny nporHosuposanus. O600uIeHHas MOAeTb
NporHo3a.

45. Ancam0au mozeneit. barruur. BycTur.

46. AnbTepHaTHBHbBIE METO/Ibl MOCTPOCHHs aHCaMOJIeH.

47. Ouenka 3pGpEeKTHBHOCTH U CPaBHEHHE MOJIETIEH.

48. Lift- u Profit-kpussie.

49. ROC-ananus.



7. Yuebno —meroanueckoe H HHGopMaLHOHHOE ofecnieyeHre JHCIHILIHHBI
OcHoBuast JuTeparypa
1. [NpuknajHbie METO/IbI aHANIM3a CTATUCTUYECKHUX AaHHBIX [DneKTpoHHbIH pecypc]: yueb. nocobue /
INopsiunosa E.P., [Tankos A.P., [Tnaronos E.H. - M. : U]I Beiciueii mkosbl skoHomuku, 2012. -- 310,
[2] c. - 1000 2K3. - ISBN 978-5-7598-0866-4.
http://www.studentlibrary.ru/book/ISBN9785759808664.html
2. DKoHOMeTpHKa [DJIeKTpOHHBIN pecypc] : yueOHUK / oA ped. A-pa 9KOH. Hayk, npod. B.C. Mxwura-
psuHa. - M. : Tlpocniext, 2014. - 384 c. - ISBN 978-5-392-13469-4.
http://www.studentlibrary.ru/book/ISBN9785392134694.html
3. [MonynsipHoe BBeeHKe B coBpeMeHHbI# aHanu3 aanHbiX B cucreme STATISTICA [DnekrpoHHbii
pecypc] : Yuebroe nocobue s By3os / boposukos B.I1. - M. : I'opauas nuuus - Tenexom, 2013. -
288 c., uan. - ISBN 978-5-9912-0326-5. http://www.studentlibrary.ru/book/ISBN9785991203265.html
JonosHuTreibHAas JUTEPaTYypa
1. UndopmaumoHHbie cucTeMbl B 9KOHOMUKE [DnekTponHbiii pecype] / Mopbenko A.O. - M. : BU-
HOM, 2013, - 292 c.: ui. - ISBN 978-5-9963-2268-8.
http://www.studentlibrary.ru/book/ISBN9785996322688.html
2. BeesieHue B 9KOHOMETPHUKY. [DnektponHsiii pecype] / Apramonos H.B. - M.: MITHMO, 2011. - 204
c. - ISBN 978-5-94057-727-0. http://www.studentlibrary.ru/book/ISBN9785940577270.html
3. UceneoBanue onepauuii 111 5KOHOMUCTOB, MOJMTOJIONOB ¥ MEHEDKEPOB [DeKTpoHHBIH pecype] /
Tokapes B.B. - M. : ©USMATIIUT, 2014,- 408 c. - ISBN 978-5-9221-1451-6.
http://www.studentlibrary.ru/book/ISBN9785922114516.html
Ilepuoanueckas JuTepaTypa (KypHajibl)
1. UndopMalluOHHBIE TEXHOJIOTUH.
2. MaremaTu4ecKkoe MOJIe/IMpOBaHHE
3. [lporpamMMHas MHKEHEpHs

8. MaTrepuaibHO-TEXHHYECKOe ofecnedeHHe TUCHMILITHHBI
1.Jlnst npoBe/ieHMs IEKLMOHHBIX 3aHATHI: TpeOyeTcs ayanuTopus, 060py10BaHHas MEIOBOH J0CKOH,
MHTEPAKTUBHOMN JOCKOH, MYJIbTUMEUIHBIM NPOEKTOPOM C IKPAHOM.
2.Jlns nposeieHus 1abopaTopHbIX paboT: TpeOYETCs CrennatM3upoBaH bl KOMIBIOTEPHBIN Kiacc.
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JIMCT LHEPEYTBEPXAEHUS
PABOYEN NPOTPAMMBI JUCHIILIAHBI (MOXY.JIS)
Pa6ouas nporpamma oj06pena Ha AL/ F ~ 74 yae6ubii rox.
ITporokon 3acenanus kadeapsr No ¥ ot o £ 0 A0/F rona.

3aseayromuii kadeapoi S AL

PaGouas nporpamma oz106pera Ha =4/ ~ /9 yaeGusiii roz.
ITporoxoxn 3acenanus kapeapnl Ne 7 yor 0. 28 %7K ropa.

3aBeayromuit kahenpoi A4

Pa6ouas nporpammMa onobpena Ra A/ G A y4eOHRIH rof.
TIpoTokoxn 3acenanus Kadempsi No 7, /] ot 30 L8079 ropa.
3aBenyrommii kadenpoi ___ /¢

PaGouas nporpamma onobpena Ha y4eOHEIH To.

ITporoxon 3acenanus xapeapsr Ne or roja.
3asenyrommii kKadeapoit




