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1. EJIX OCBOEHUA JUCHHUITJINHBI

Heas qucHMMIMHBE: GOPMUPOBAHUE Y CTYJAEHTOB TEOPETUUECKUX 3HAHUHU, MPAKTUUECKUX
YMEHH H HAaBBIKOB [0 TPUMEHEHUIO COBPEMEHHBIX METOJIOB aHAIUTUYECKOW 00paboTKu
3JICKTPOHHBIX MACCHUBOB JIAHHBIX B Pa3JIMYHBIX c(hepax demoBEeUECKON AeATEIHHOCTH.

3agaum AMCHMILINHBI:

0 U3y4YeHHUE CYIIECTBYIOIIMX TEXHOJOTHIA IMOATOTOBKH JIAaHHBIX K aHAJIU3Y,

O H3y4YCHHE OCHOBHBIX METOJOB MOHCKAa B JAHHBIX BHYTPEHHHX 3aKOHOMEPHOCTEH,
B3aHMMOCBSI3EH, TCHICHIINII;

O OBJIQJIcHUE TMPAKTUUYECKUMHU YMEHUSMU M HABBIKAMHM peai3aliid  TEXHOJIOTHI
AHAJTUTUYCCKON O0OpabOTKM JaHHBIX, (OPMUPOBAHUS M TPOBEPKH THIIOTE3 O HMX MPUPOJE H
CTPYKTYpE, BapbUPOBAHUS TPUMEHAEMBIMU MOJICIISIMH;

0 opMupoBaHUE YMEHUN U HABBIKOB IPUMEHEHHUST YHUBEPCATIBHBIX MPOTPAMMHBIX TTAaKETOB
Y QaHATMTUYECKUX TUTaT()OpM TSl aHAIN3a JaHHBIX.

2. MECTO JUCHMIIJIMHBI B CTPYKTYPE OIIOII BO

MecTo IMCUMILUIMHBI B y4e0HOM Mpolecce: TUCIUIUIMHA «AHAIN3 JTAHHBIX» OTHOCUTCSA K
0a-30BOi YacTH MOATOTOBKH OaKayiaBpa.

Y4yeOHas TUCIUIUTHHA «AHAIHM3 JaHHBIX» 0a3upyeTcs Ha M3ydeHUH AUCHHUILTUH «Teopus
BEPOATHOCTEH M MaTeMaTHYECKas CTaTUCTHUKa», «IMUTAllMOHHOE MOJETUPOBAHUEY, «XPAHWIHINA
JTaHHBIX».

OO0uIas TPy10eMKOCTh 10 JUCHHILINHE: 3 3a4eTHbIe eauHuIlbl (108 yacos).

KoauvectBo aynutopHbix yacoB: 10, u3 Hux 4 daca — JICKIIMOHHBIC 3aHATHUS, 6 4acoB —
MPaKTUYECKHUE 3aHATHS.

OT4YeTHOCTH MO AUCHUILIHHE: HAa 4 Kypce — 3a4eT.

3. KOMIIETEHIUHA OBYYAIOUEI'OCs, POPMUPYEMBIE B PE3VYJIbTATE
OCBOEHMA JUCHUIIJIMHBI

VY oOyuvaromierocst JODKHBI OBITH  COPMHUPOBAHBI  ClEAYIOUIME MHPOodEeCCHOHATbHBIE
komneTeHMu: CrnocoOHOCTh HCHOJIb30BaTh COOTBETCTBYIOIIMM MaTeMaTUYeCKUH amnmapar Hu
UHCTPYMEHTAJIbHBIE CPEICTBA sl 00pabOTKH, aHalIM3a U CUCTeMaTH3alMu HH(GOpMALUU MO TeMe
uccienosanus (ITK-18)

B pesynprare nzydeHuss AMCUUIIINHBI CTYIAEHT JOJIKEH:

3HATh:

O mpo0JieMbl U HAIIPABJIEHUSI HAYYHBIX U3BICKAaHUM B 00JIACTH aHAJTUTHUECKON 00pabOTKH
JTAHHBIX;

O TeHIEHUUHU pa3pabOTKH YHUBEPCAIbHBIX MPOTPAMMHBIX CPEICTB U aHAITUTUYECKUX
wiatdopm, peTHa3HAUYEHHBIX I aHAJTUTUYECKOH 00pabOTKH TaHHBIX, TOCTPOECHHUS IPOTHO30B U
AQHAIUTUYECKUX CLIEHAPHEB;

O OCHOBHBIE METO/Ibl KOHCOJIUAALINY, TpaHC(HOpMAIMH, BU3yaIU3alllu1, OLIEHKH KauecTBa,
OYHCTKH U TIPEe10O0padOTKN JaHHBIX;

O IPUHLIMIIBI TIOCTPOEHUSI U CTPYKTYPHYIO OPTaHMU3AIMI0 XPaHWINI TaHHBIX;

O aJITOPUTMBI ITOMCKA aCCOIMATUBHBIX MPABUJI U KJIACTEPHOTO aHAIN3a;

O CTaTUCTUYECKHE U MAITMHHbBIE METO/Ibl KJIaCCU(UKAIIMHI U PETPECCUU;

O METOJUKHU aHAJIN3a U MIPOrHO3UPOBAHUS BPEMEHHBIX PS/IOB;

O TEXHOJIOTHIO MMOCTPOEHHsI aHcaMOJIel M cpaBHEHUST MOJIeNe;

O BO3MOKHOCTH OT€UECTBEHHBIX U 3apYOEKHBIX YHUBEPCATbHBIX MPOTPAMMHBIX CPE/ICTB U
AHATUTHYECKUX TUIaTHOPM, IPUMEHSIEMbIX JJIS aHaIu3a JaHHbIX;



O npoOJIeMHbIEe BONIPOCHI BHEAPEHHS aHAINTHYECKUX TPOrPaMMHBIX IPOIYKTOB U
TEXHOJIOTHH B MPO(PECCHOHATIBHYIO AEATEIbHOCTh OPraHU3alUi U yUpexKICHUH;

yMeThb:

O NPaKTUYECKU IPUMEHSTh METOABI KOHCOIUAALNH, TpaHC(HOpMALIUY, BU3yaTH3allly,
OLIEHKH Ka4eCTBa, OUUCTKU U IPe10OpadOTKN JAHHBIX JUIsl KAYECTBEHHON MOJATOTOBKU JaHHBIX K
aHaJIN3Y;

O IPUMEHATH TEXHOJIOIMH aHAIM3a 3JIEKTPOHHBIX MAaCCUBOB JJAHHBIX JJIS PEILCHUS
KOHKPETHBIX NMPAKTHYECKUX MPoOIIeMm;

O MCII0JIb30BaTh BO3MOXKHOCTH OTE€YECTBEHHBIX U 3apyOE€KHBIX YHUBEPCAIbHBIX
IPOTPAMMHBIX CPEJICTB M aHATUTUYECKUX MIIaT(HOPM /IS aHATUTUIECKOH 00pabOTKH TaHHBIX,
IIOCTPOEHHUS TPOTHO30B U AHAIIUTUYECKUX CLIEHAPUEB;

O cBOOOZHO OPHEHTUPOBATHCS HA COBPEMEHHOM TMHAMUYHOM PhIHKE aHATUTHYECKUX
IIPOrPaMMHBIX IPOAYKTOB.

Biaagern:

O TEXHOJOTMSAMU aHAJUTHYECKOW OOpPaOOTKM 3JIEKTPOHHBIX MAacCHBOB JAHHBIX B LEJAX
pelIeHus MPaKTHIECKUX MpobieM BEIOPaHHOM MpeIMeTHOH 001acTH;

O HaBbIKaMU BbIOOpa U NPUMEHEHHS OTEUYECTBEHHBIX M 3apyOEKHBIX aHATUTHUUYECKHX
w1aTopM, UCIOIB3YyEMBIX ISl aHAIN3a TaOyTUPOBAHHBIX MAaCCUBOB 3JICKTPOHHBIX JaHHBIX.

4. CTPYKTYPA U COAEP)KAHUE MOJYJISA

4. CTpyKTYpa U colepKaHue TUCHUIUIUHBI KAHAJIU3 TaHHBIX»

OO01mast TpyA0eMKOCTh JUCIUTIIMHBI COCTABIISET 3 3a4eTHHIX eAuHUIBI, 108 Jacos.
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1 | Tema 1. AbduHUTHBHEINA aHATIHS.
TMouck mocsenoBaTeNbHbIX M1a0J0HOB.
Bgenenne B apGMHUTHBHBIN aHAIH3
o . .. 4 1 12 1/100
(affinity analysis). Aaroputwm a priori.
Hepapxndeckue acconnaTuBHbIE
IpaBHJIa.
2 | Tema 2. KnactepHblii aHanms.
BBeznenue B KiacTepu3amuio.
Knaccudukanus MmetooB 4 1 1 10 1/50
KJIaCTepHU3aLUH. AJTOPUTM
kiactepusanuu k-means. Cetn




Koxonena (KCN — Kohonen network).
Kapter Koxonena (SOM — self
organizing map). [IpoGnembl
QITOPHTMOB KJIACTEPH3ALIHH.

Tema 3. Kiaccuduxanus u perpeccus.
CraTucTHYECKHE METOIBI.

Beemenne B kimaccupukanupioo  H
perpeccuro. IIpocras JIMHENHas
perpeccusi.  OnEHKa  COOTBETCTBUS
MIPOCTOM JMHENHON perpeccun
peanbHBIM JTAaHHBIM. IIpocras
perpeccuoHHast MO/IEJb.
MHoOXeCTBEHHasl JTMHEHAsL pETrpeccusl.
Mogenb MHOXECTBEHHONW JHMHEHHON | 4 1 1 20 1/50
perpeccum. Perpeccus c
KaTeropualbHbIMU BXOJHBIMU
nepeMeHHBIMH.  Merogsl  oTOopa
HNEPEMEHHBIX B pErpECCHOHHBIE
Mojenu. OrpaHu4eHus] IPUMEHUMOCTH
perpeccMoHHbIX Mozeneid. OCHOBBI
JIOTHCTUYECKOH perpeccumu.
WNurepnperanus MO
JIOTUCTUYECKOHN pPErpeccuu.

Tema 4. Knaccuduxanus u perpeccus.
MarmuHHOe 00yUeHHeE.

BBenenue B AepeBbs  peLICHUI.
AJNTOpUTMBI  MOCTPOCHHS  JI€PEBHEB
pemennii. Anroputmel ID3 u C4.5.
Anroputm CART. YnpoueHue
IepeBbeB  pelneHuii. Beemenme B | 4 1 1 20 1/50
HelpoHHble ceTu. MckyccTBeHHBIN
HedpoH.  IlpuHuMOel  MOCTpOEHUs

HEHUPOHHBIX ceTeil. AJNTOPUTMBI
o0OyueHus HEHUPOHHBIX cereil.
Anroputm o0OpaTHOTO

pactpoCTpaHeHuUs! OMTUOKH.

Tema S. AHanu3 u NPOrHO3UPOBAHHE
BPEMEHHBIX PS/IOB.
BpemenHoil psAn v €ro KOMIIOHEHTHI.

4 1 1 16 1/50
Monenu IIPOrHO3UPOBAHUS.
IIporHo3upoBanue B TOpProBlIE U
JIOTHCTHUKE.
Tema 6. AucaMOJI MOJIENEI.
BBenenne B aHcamOmnm  Mojenei. 4 1 20 1/100
Borrunar. BycTuHr. AnbTepHaTUBHBIE
METO/Ibl IIOCTPOCHUSI aHCaMOJIeH.
HUroro: 4 6 98 6/60 3auer

4.2. TeopeTruueckmii Kypc
TemaTnka nexkImi.

Tema 1. AppunutuHbiil ananu3. [lonck nocnenoBaTeabHbIX M1a0JI0OHOB
Tema 2. KitactepHblil aHAIHU3.

Tema 3. Knnaccuduxanus u perpeccus. CTaTUCTHUECKUE METO/IBI.

Tema 4. Kinaccudukauus u perpeccust. MammnaHoe o0yueHue

Tema 5. AHanu3 U NPOrHO3UPOBAHUE BPEMEHHBIX PSIOB.

Tema 6. AacaMOiit MOIETIEH.




4.3. IlpakTHYecKue 3aHITUSA

[IpakTuyeckue 3aHATUS SIBJIAIOTCA OJHUM W3 BaXXHEWIIMX BUAOB y4yeOHBIX 3aHsATHH. OHHU
CHOCOOCTBYIOT MaKCUMAJIbHO 3(P(PEKTUBHOMY 3aKPEIJICHUIO M3y4aeMOro MarepHaja Ha OCHOBE
yIIIyOJIEHHOM CaMOCTOATENbHOM paboThl CTYIEHTOB B IIPOLiECCe MOATOTOBKH K 3aHATHUSAM, a TaKKe
AKTUBHOI'O yYaCTHsI B CAMUX 3aHATHUSAX.

Ha 3aHATHMSAX CTy#EHTHI, ONUPasACh Ha U3YYECHHBIE MaTepHalbl, BBICTYHNAOT C
UH/IUBUIYAIIbHBIMUA ~ JOKJIAJIaMH, YYacTBYIOT B OOLIeH TUCKYCCHH, COIOCTaBIssi Camble
pa3sHOOOpa3Hble MHEHHUS U CYXJEHHUS CIELUAINUCTOB, BBICKa3bIBalOT COOCTBEHHBIE B3IJIS/ABI 110
HauOoJsee BaKHBIM, CYILIECTBEHHBIM I1OJI0OKEHUSIM COOTBETCTBYIOLINX Pa3esioB U3y4aeMoro Kypca.
B coorBercTBUM ¢ Npo6ieMaTUKON BO3MOKHBI CaMble PA3JIMYHbIE BHJIbI CEMUHAPCKUX 3aHATHH.
OpnHako, B KOHEYHOM HTOre, Ka)XJ0€ U3 HUX IPEANojaraeT INOCTOSHHYIO aKTHMBHOCTb BCEX
YYaCTHUKOB JUCKYCCHH, aHAJIUTHUYECKUN IMOAXOJ K M3y4yacMOMY MaTepuaily, BBIIEICHHE B HEM
TJIABHOTO, OCHOBHOTO, (DOPMYJIHMPOBAaHHUE BBIBOJOB U T.].

IIpu noaroToBke K ceMUHApy PEKOMEHIYETCsl BECTH KOHCIIEKT, CIIELIAIbHO OTMEYasl B HEM T€
MOJIOKEHHS, C KOTOPBIMH B TIEPBYIO OYepeb HAMEPEH BBICTYIHTh YYaCTHHUK OOIIEH AMCKYCCHU WIIH
JoKnmaguuk. Bo Bpems ceMuHapa BakHa HAay4HO M IIOJUTHYECKH KOPpPEKTHas IIOCTaHOBKa
00CyKJaeMBbIX BOIIPOCOB, COMPOBOKIaeMasi BHICOKOW aKTUBHOCTbIO YUaCTHUKOB AUCKyccuu. Mrtoru
IOPAaKTUYECKUX M CEMMHAPCKMX 3aHATUH  yYUTHIBAIOTCS IPH BBICTABICHHUU OOILEH OLEHKH I10
peIMeTy.

TeMpl IPaKTUYECKUX 3aHATHMN.

[Tpaktueckoe 3ansatue Ne 1. [Tpocreitmue Borunciaenus B MATLAB

[TpakTueckoe 3austue Ne 2. Pabora ¢ maccuBamu B MATLAB

[TpakTrueckoe 3ansatue Ne 3. OcHoBbl nporpammupoBanus B MATLAB

[Tpaktuyeckoe 3anstue Ne 4. MccnenoBanue GyHKIMN Ha OCHOBE YMCIeHHbIX MeTo10B B MATLAB
[Tpaktrueckoe 3anstue Ne 5. Co3nanue noiab3oBaTenbekux nutepdeiicos B MATLAB
[TpakTudeckoe 3ausaTue Ne 6. Anmpokcumanus 1 uHTepnonanus fanasix B MATLAB
[MpakTrueckoe 3ausTre Ne 7. MoaenupoBanue B nprioxenun Simulink

4.4. CamocTosiTe]1bHasi padoTa CTYAeHTOB

Leaslo camocTosiTeJIbHOW PadoThlI SBIAIOTCS (HOPMUPOBAHHE JMYHOCTH CTYIEHTA,
Pa3BUTHE €ro CIOCOOHOCTH K CaMOOOYUEHHUIO 1 MOBBILIEHUIO CBOETO MPO(ECCHOHANBHOIO YPOBHSL.
OcHOBHBIE (POPMBI CAMOCTOSTENBHON PadOThI 3aKIIOYAIOTCS B MIPOPAOOTKE TOMOTHUTEIBHON
JUTEpaTyphl, OATOTOBKE K MPAKTHUECKUM 3aHATHSAM, YCTHOMY OIPOCY, KOHTPOJIbHBIM paboTam H
peUTUHT-KOHTpOII0. KOHTpoNb 3a caMoCTOSATENbHONW pPabOTON CTYIEHTOB OCYLIECTBISETCS Ha
KOHCYJIbTAIMX, BO BpeMs pa®oTsl Ha [IK M mpakTudeckux 3aHATHSAX.

5. OBPA3OBATEJIBHBIE TEXHOJIOI' A

B pamkax IuMCHMIUIMHBI «AHalIM3 AAHHBIX» NPeaycMOTpeHo okoio 50% ayauTopHBIX
3aHATHUH, IPOBOIUMBIX B aKTUBHON M MHTEPAKTUBHOM popmax. B yacTHOCTH, JIEKIIMOHHBIE 3aHATHS
IIPOBOJATCS € UCHOJIB30BAaHWEM MYJIBTHUMEANA TEXHOJIOTHM, Ha NPaKTUYECKHX 3aHIATHUIX
UCTIOJIB3YIOTCSl KOMIBIOTEPHI C MPUKIIAIHBIM IPOrPAMMHBIM 00ECTIEYEHUEM.



OneHka 3HaHWM CTYJAEHTOB BBINMOJHIETCS C HUCHOJIb30BAaHUEM CIEIUAIBHON TaOIUIIbI,
3aMOJIHAEMON TMOCJIE MPOBEICHUS KaXJAOro M3 3aHATHH W pa3MelnaeMoil Ha JOCTYIHOM JJis
ctyneHtoB UWurtepHer-pecypce. Ilpu BbICTaBlieHWHM pPEUTHHTOB MO JUCIHUIUIMHE YYUTHIBACTCS
MOCEIIAEMOCTh 3aHATUM, aKTUBHOCTh Ha JIEKIUSAX, PE3yJbTaThl MPOMEXKYTOYHOTO W HUTOTOBOTO
MHTEPHET-TECTUPOBAHMI, Ka4eCTBO BBIMOJIHEHUS JTAOOPATOPHBIX paboT, pe3ynbTaThl Ca4YM 3aueTa
no aucuurinHe. Kpome Toro, mpu BBICTABIICHUM PEHUTHUHIOB YUWUTHIBAETCS BBIMOJHEHUE 33JIaHUN
npernojaBaress B kKadyecTBe pedepaToB WK pacueTHO-aHATUTUYECKUX padoT.

6. OHEHOYHBIE CPEJICTBA VIS TEKYIIEI'O KOHTPOJISA
YCHEBAEMOCTH, TIPOMEKYTOYHOMN ATTECTAIIMU 11O UTOT'AM OCBOEHMUS
JNCHUIIVIMHBI U YYEBHO-METOANYECKOE OBECIIEYEHHE
CAMOCTOSTEJBHOM PABOTHI CTYJEHTOB

OneHOYHBIE CPEICTBA IS TEKYIIero KOHTPOJISA YCIIeBAeMOCTH

a) pelleHre 3aa4 10 U3yyaeMol TeME Ha MPaKTUYECKUX 3aHATUAX;
0) yCTHBII WJIM TUCBMEHHBIN ONPOC CTYJEHTOB BO BPEMsI JIEKLIUHU 10 U3y4aeMOMY MaTepuay.
OCHOBHBIM OLIEHOYHBIM CPEACTBOM KOHTPOJIS YCIIEBAEMOCTH SIBIISIETCS 3a4eT.

BOITPOCHI JIJISI IPAKTUYECKUX 3AHATHUI

3anarue 1
JlcTiepCUOHHBIN aHAIN3 JaHHBIX.
KiacrepHblit aHaJIM3 JTaHHBIX.
Metonas! knaccudukanuu B Data mining.
PerpeccuonHbI aHATU3 TaHHBIX.
AHanM3 TaHHBIX C UCIIOJb30BAaHKEM OMHAPHOM JIOTUCTHYECKON PEerpecCHH.
@DaKTOPHBINA aHAIIN3 TAHHBIX.
Mertpuku, npuMeHnsiemsle B Data mining.
KoBapuannoHHbIil aHaIU3 TaHHBIX.
MeTo/1pI TOMCKA aCCOIMATHBHBIX MPABUIL.
CHKBEHITMATEHBIN aHATN3 JaHBIX (TIOUCK MTOCIICIOBATEIBHBIX IIIA0JIOHOB).
OcHoBHbIe cTanaapTsl Data mining.
AHanu3 JaHHBIX C UCIIOJIb30BaHueM ceTu KoxoHneHa.
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3ansaTue 2
XapakTepUCTUKU MHCTPYMEHTANbHBIX cpecTB Data mining.
PGJ'ISIIII/IOHHble XpaHWiniia JaHHBIX.
MHoromepHble XpaHUJIUILA TaHHBIX.
I'uOpuaHbIe XpaHUIUIIA JaHHBIX.
BuptyansHble XpaHWIHIIA JaHHBIX.
Xapaxtepuctuka ETL-mpouecca.
OreHka KayecTBa, OYUCTKA U Mpe1o0padoTKa aHATU3UPYEMbIX JaHHBIX.
CoxparnieHre pa3MepHOCTH UCXOTHOTO MHOXECTBA aHATTM3UPYEMBIX JTaHHBIX.
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3ansaTue 3
HckyccTBeHHBIE HEUPOHHBIE CETH. MHOTOCIONHBINA MTEPCENTPOH.
AHanu3 JaHHBIX C UCIIOJIb30BAHUEM I'€HETUUYECKHUX AJITOPUTMOB.
AHanu3 TaHHBIX C UCIIOJIb30BAHUEM CAMOOPTaHU3YIOIIMNXCS KapT.
OneHka 3Ha4MMOCTH PETPECCUOHHBIX MOJIENIEH C IPUMEHEHUEM t-KpUTEpHs
CrrIo/ieHTa

A wWwPN -



OlLieHKa 3HAYMMOCTH PETPECCUOHHBIX MOZENEH ¢ mpuMeHeHueM F-kpurepust
Quepa.

6 AJITOPUTM TIOCTPOCHUSA JIepeBbEB perieHuit D3

7 ANroput™ 1ocTpoeHus iepeBbeB perienuit C4.5.

8 Onenka nosie3HoCTH, YP(HEKTUBHOCTH H TOYHOCTH MOJICTICH, IPUMEHSIEMBIX IS

aHaJIu3a IaHHbIX.
3ansarTue 4

1 AHanu3 JaHHBIX C UCIOJIB30BAHNEM aHcaMOJIei Moieei.

2 [Tpo6aeMbl 0OydeHHs U TepeoOyUeHUsT MOICIICH.

3 TexHonoruu oborameHus JaHHbIX.

4 [ToBbimenue 3hEeKTUBHOCTH MOJIECIEH C TTOMOIIBI0 OATTUHTA U OYCTHHTA.

) I'papueHTHBIN anropuT™ 00y4EHHsI MHOTOCIOHHOTO TIEpCENTPOHA (AITOPUTM

00paTHOTO PAaCPOCTPAHCHHS OIINOKH).
6 Lift u Profit-kpusbie.
7 ROC-ananus.
CamocrositesbHasa padora cryaeHtoB (CPC)

1. [IpakTueckoe mpuMeHeHue anroputMon Data mining.

2. Knaccugukanus ¢ HeCKOITPKMMHU HE3aBHCUMBIMHU TIEPEMEHHBIMU METO/I0M Naive
Bayes.

3. [Touck ontumManbHON QYHKIIMM METOJOM HaUMEHbBILINX KBAJpPaTOB.

4. CuKBEeHIMAJIbHBIN aHAJIH3.

S. Mepb! 0J1M30CTH, OCHOBAHHBIE HAa PACCTOSIHUSAX, UCIIOIb3YEMbBIE B QJITOPUTMAX
KJIacTepU3alluu.

6. Krnactepusanuust JaHHBIX IPU TOMOIIY HEYETKUX OTHOIIECHHUH.

1. XapakTepucTUKa KJIacCoB 3a/1ay, pemaeMbix Metoamu Data Mining.

8. Crannaptel Data mining. Xapakrepuctuka craniapros CWM u PMLL.

9. bubnuorexu nocryna k anropurMaM Data mining. XapakrepucTtrka Ou0I1MOTeKH
Xelopes.

10. XapakTepHuCTHKa IPOTPAMMHBIX HHCTPYMEHTOB ISl BBITTOJTHEHHS
MHTEJUIEKTYaJIbHOIO aHaJIM3a JaHHbIX.

11. OOwmas xapakTepHUCTUKA U KJIACCU(UKALMS METOJI0OB KJIACTEPHOI0 aHaJIn3a JaHHBIX.

12. AHalu3 JaHHBIX C UCIOJIb30BAHUEM METOJI0B KJIaCCU(DUKALIUU U PETPECCUH.

13.  Uenn, 3a1a4u ¥ NPUHIMITEI TOCTPOEHUS JIepeBbeB peneHnid. O0Imas XxapakTeprucTuka
AJITOPUTMOB IOCTPOEHUS IEPEBLEB PELLICHUM.

14.  Cdepsl npuMeHeHNs JePEBHEB PEILICHUI.

15. llenu, 3agaun U NpUHLIUIBI paOOTHl HEHPOHHBIX CETEH.

16. Anroputmbl 00y4eHUs] HEHPOHHBIX CETEH.

17. llenu, 3agaun, NPUHLIKIBI U MOJIEIH MPOTHO3UPOBAHUS.

IIpome:xyTouHasi arrecTanusi B gopMe 3a4eTa - BOIPOCHI K 3a4€Ty

1. Mogenu 1 Ux cBoiicTBa. AHATUTUYECKUN U HH(OPMAIIMOHHBIIN MTOXO/bI K
MOJIETTUPOBAHHUIO.

2. @®opMbI MTpeICTaBICHHS, TUIBI U BUJbl aHATU3UPYEMBIX TaHHBIX.

3. OO6yueHue Mofieel «C yunuTenaem» u «oe3 yunrtens». OOyuaroiiee U TECTOBOE
MHOecTBO. Ommnoku o0ydeHus. Ipdekt nepeodydeHus.

4. OOm1ast cxema aHasu3a JaHHBIX. TpeboBaHMs K arOpUTMaM aHaIN3a JaHHbIX.

5. XapakTepuctuka 3tanoB TexHosoruu KDD.

6. Data Mining. XapakTepucTHKa KJIacCOB 3ajiay, peiaemMbix MeTogamu Data Mining.



7.
8.
1.

[IporpamMMHBI HHCTPYMEHTAPHUM JIsl BHITIOJIHEHUS aHAIN3a TaHHBIX.
OCHOBHBIE NOJOXKEHUS KOHLETILNN XpaHWINIL 1aHHbIX (DW).
Henu u 3anaun apuuutuBHOrO aHanuza. [lonnepkka u JOCTOBEpPHOCTD

ACCOIMATHUBHBIX MpaBWiL. JIuQT 1 neBepenxk.

2.
3.
4.

Cdepsl mpuMeHEHHSI ACCOIIMATUBHBIX MTPABHUIL.
Hepapxuueckre accouUaTUBHBIE PABUIIA.
Ilenu, 3a1a41 ¥ OCHOBHOE COJIEpKaHME KIacTepHOro aHanusa. Kimaccudukarms

MCTOJ0B KJIIACTCPpU3aAlINH.

5.
6.

Crnioco0bl onpeiesIeHUs MEpPhl PACCTOSIHUSL MEXAY KJIaCTepaMHu.
XapakTepruCTHKa METOJIOB CBSI3H JUIS IPOIIEIyPHI KiacTepru3auu (OIMHOYHAS,

MIOJIHASL, CPEHSIs).

7.
8.
9.

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.

AJroput™ Kiactepusanuu k-means.

Cetu Koxonena (KCN).

Kaptst Koxonena (SOM).

[IpoGeMbl aNnrOPUTMOB KJIACTEPU3AITHIH.

Lenu, 321241 ¥ OTIIMYUTENIBHBIE 0COOCHHOCTH KJIACCH(PHUKAIIMU U PETPECCUHU.
Cdepsl mpuMeHeHHs] METOI0B KJIaCCU(PHUKAIUU U PETPECCHH.

[Ipocras nuHeHas perpeccus.

OueHka COOTBETCTBUSI POCTOM JIMHEWHON PErPECCUU PEATIbHBIM JaHHBIM.

IIpocras perpeccuoHHast MOJEb.

OrneHka 3HaYMMOCTH MPOCTON perpecCHOHHON MoenH (t-kputepuid u F-xpurepuii).
MHoOK€eCTBEHHAs JIMHEWHAS pErpecCHusl.

Monens MHOKECTBEHHOM JIMHEMHON PErPECCHM.

OneHka 3Ha4MMOCTH MHOYKECTBEHHON PErpecCHOHHON MOJIEIH.

Perpeccus ¢ kaTeropraabHbIMU BXOJIHBIMH [1I€PEMEHHBIMHU.

MeTtop1 0TOOpa EPEMEHHBIX B PETPECCUOHHBIC MOJICIH.

OrpanudeHus MPUMEHUMOCTH PErPECCUOHHBIX MOJIETEH.

Jloructuueckas perpeccust. MHTepnpeTanyst MOAEIN JIOTUCTUYECKON PETPECCHUH.
MHo’xecTBEHHas JIOTUCTUYECKas! pErpeccusl.

Ienu, 3a1a4M 1 TPUHIMITBI TOCTPOEHUS IepeBbeB perieHnit. O01mas XxapakTepucTuka

JITOPUTMOB IOCTPOECHUS 1EPEBEB PEIICHUMN.

26.
27.
28.
29.
30.
31.
32.
33.
34.

Cdepsl npuMeHeHUs 1€pEeBbEB PELICHUH.

Anroputmsl ID3 u C4.5.

Anroputm CART.

VYpouieHue 1epeBbeB PELICHU.

[enu, 3a1auu ¥ IPUHLMIIBI paOOTHl HEHPOHHBIX CETEH.

[TpuHIUIBI GYHKIMOHUPOBAHUS MHOTOCIOHHOTO EPCENTPOHA.

Anroput™Mbl 00y4eHHsI HEHPOHHBIX CETEH.

AAropuT™M 00paTHOrO PacrpoOCTPaHEHHS OIIUOKH.

OO61as xapakTepuCcTHKa BpEMEHHBIX PSJIOB M UX KOMIOHEHTOB. Llenu u 3anaun

aHaJIn3a BPECMCHHBIX PA0B.

35.

HGJ'II/I, 3aa4i U NPpUHOUIIBI IIPOTHO3UPOBAHUA. MOJIGHH IMPOTrHO3UPOBAHUS.

O0600611eHHAs MOJIENb IPOTHO3A.

36.
37.
38.
39.
40.

Ancamb6mu mojnened. barrunr. BycTuHr.
ANbTepHATUBHBIE METOJIBI TOCTPOSHHSI aHCAMOJICH.
Onenka 3¢ (peKTUBHOCTH U CpaBHEHHE MO/IEIIEH.
Lift- u Profit-kpusbie.

ROC-ananus.

7. YHEBHO-METOANYECKOE U THO®OPMAIIMOHHOE OBECIIEYEHUE



JUCHHUIIJIMHBI

A) OcHoBHasi 1UTEpaTYypa

1. [IpukitagHbIe METO/IBI aHAJIW3A CTATUCTUYECKUX JIAHHBIX [ DJIEKTPOHHBIN pecypc]: yueo.
nocobue / ['opsuHosa E.P., [TankoB A.P., [Inatonos E.H. - M. : /] Bricrieii nkoyibl 3KOHOMUKH,
2012. -- 310, [2] c. - 1000 3k3. - ISBN 978-5-7598-0866-4.
http://www.studentlibrary.ru/book/ISBN9785759808664.html

2. DKOHOMETpPHKA [ DJIEKTPOHHBINA pecypc] : yueOHUK / IO pel. A-pa dKOoH. Hayk, npod. B.C.
Mxwurapsna. - M. : IIpocrnekrt, 2014. - 384 c. - ISBN 978-5-392-13469-4.
http://www.studentlibrary.ru/book/ISBN9785392134694.html

3. [lonynsapHoe BBeeHUE B cOBpeMeHHbIN aHanu3 qaHHbiX B cucteme STATISTICA
[DnexTponHbIi pecypc] : YueOHoe nmocodue st By30B / bopoBukos B.I1. - M. : ['opsiuas nuHMSA -
Tenexom, 2013. - 288 c., ui. - ISBN 978-5-9912-0326-5.
http://www.studentlibrary.ru/book/ISBN9785991203265.html

b) lonosHuTeabHas JuTeparypa

1. UudopmaninoHHbIE CHCTEMBI B 3KOHOMUKE [ DnekTpoHHbIN pecype] / ['opbenko A.O. - M. :
BUHOM, 2013, - 292 c.: . - ISBN 978-5-9963-2268-8.
http://www.studentlibrary.ru/book/ISBN9785996322688.html

2. BBeneHnue B 5KOHOMETPHKY. [ DnekTpoHHBIN pecype] / Apramonos H.B. - M.: MITHMO,
2011. - 204 c. - ISBN 978-5-94057-727-0.
http://www.studentlibrary.ru/book/ISBN9785940577270.html

3. UccnenoBanue onepanuii A1 SKOHOMUCTOB, ITOJIUTOJIOTOB U MEHEIDKEPOB [ DINEKTPOHHBIN
pecypc] / Tokapes B.B. - M. : ®DU3MATIIUT, 2014,- 408 c. - ISBN 978-5-9221-1451-6.
http://www.studentlibrary.ru/book/ISBN9785922114516.html

B) Ilepuoanyeckasi iureparypa (;KypHaJbl)
1. UudopmanmoHHbIe TEXHOIOTHH.

2. Marematnueckoe MOJEITUPOBAHNE

3. IIporpamMmmHas HH)KEHEPHS

I') Iporpammuoe o6ecneyenne u MuTepHeT-pecypcesbi:

[Tporpammusie cuctemsr: MATLAB, MAPLE, MATCAD. CrientnanbHble BEIYUCIATEIHHBIC U
JIOTUYECKHUE KOMIIBIOTEPHBIEC IIPOIPAMMBI, CO3JaHHBIE COTPYAHUKAMH U IPENOJaBaTEIAMU
Kadenpsl.

NuTepHeT-pecypcesr:

ru.wikipedia.org

www.exponenta.ru

WWW.rusycon.ru
www.edx.org

8. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYEHUE JJUCHUIIJINHBI

Jlnst mpoBeneHusl JEKIMOHHBIX 3aHATHI: TpeOyeTcs: ayauTopus, 000pyIOBaHHAS MEIOBOH
JIOCKOW, UHTEPAKTUBHOM J1I0CKOM, MyJIbTUMEUITHBIM IIPOEKTOPOM C SKPAHOM.

Jlnst mpoBeneHust J1abopaTOpHBIX padboT: TpeOyeTcsl CeruaTn3upOBAHHBIN KOMITBIOTEPHBIN
KJ1acc.

[Iporpamma cocrapnena B coorBeTcTBuM ¢ TpeboBaHussMu GI'OC BO mno HampaBieHuio

38.03.05 busnec-unpopmaruka
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