Tokywent o NMHHCTERCTBOHAY KW U BHICLIETO OBPA30OBAHMSI POCCUIMCKOM ®ENEPALIMU
NHbopmauma o B

o10: ko 1B EAERAJBHOE TOCYIAPCTBEHHOE BIOJUKETHOE OBPA30OBATE/ILHOE
LOMKHOCTS: TpOpEKTOp VUPEX/IEHHUE BbICUIETO OBPA3OBAHUSI
Nera nognucaAQHEHKASA AKATEMUSI YIIPABJEHUSI M TOCYIAPCTBEHHO# CJTYKEBI"

YHUKanbHbI MPOrpaMMHbIA KIKOY:
1800f7d89cf4ea7507265ba593fe87537ebl15a6¢

dakyabTeT DakyJbTeT roCyIapCTBEHHOM CJYKObI U YIIPABJICHHS
Kadenpa HNudopManmoOHHbIX TEXHOJIOT U
"YTBEPXJIAIO"
IIpopexTop
JI.LH. Koctuna
27.04.2024 1.

PABOYASA ITPOT'PAMMA JUCHUIIJIMHBI (MOAYJISA)

b1.B.11 "NHTeJNIEKTYAJLHLIN aHAJN3 JAHHBIX"

Hanpassjenue noarorosku 09.03.03 Ipukaannas napopmaruka

Ipoduas "llpukiaagHas nHGOPMATHKA B YIIPABJIECHUHN KOPIOPATHBHBIMH

nHboOpMAIIMOHHLIMHU cucTemMamu''

Kpanuduxanms bakanaep
dopma 00yueHus ouHas
OO61mast Tpy10€MKOCTh 4 3ET
I'ox Hayana MOJArOTOBKH MO y4eOHOMY IIaHy 2024
JloHenk

2024



CocraBurenb(n):

KAHO. MeXH. HAYK, OOYeHMm 1.B. TapabacBa

Peuenzent(b1):
KaHO.u3.-mam.Hayx, 0oyeHm H.B. Bpanyn

PaGouas nporpamma qucturuinabl (Moayssi) "MHTeUIeKTyanbHbIN aHAIU3 TaHHBIX "
pa3paboTaHa B COOTBETCTBHUU C:

denepalibHBIM TOCYAapPCTBEHHBIM 00Pa30BaTEIbHBIM CTAaHAAPTOM BBICIIIETO 00pa30BaHUS

- OakanaBpuart no HampasieHuto moaroroBku 09.03.03 Ipuknaanas napopMaTuka (mpukas
Muno6puayku Poccun ot 19.09.2017 1. Ne 922).

Pabouas nporpamMmma JUCHUIUIMHBI (MOIYJIs1) COCTAaBII€HA HA OCHOBAHUH YYEOHOIO

iana Hanpasnenne noarorosku 09.03.03 Ilpuxinannas nundopmatuka

[Tpoduns "[Ipuknannas nHGOpMaTHKA B yIPABICHUH KOPIIOPATUBHBIMU

nH(OPMAITMOHHBIMU CUCTEMaMHu'"', YyTBepKJAeHHOTO Y4ueHbM coBeToM ®I'EOY BO
"IOHAVYUI'C" ot 27.04.2024 nipotokomn Ne 12.

Pabouas nporpamma paccMoTpeHa U 0100peHa Ha 3acelaHuu Kadeapsl
NubopmalimoHHbIX TEXHOIOT U
IIpoTokoun ot 16.04.2024 Ne 9

3aBeayronuii kadeapoii:
KaH1.(pu3.-MaT.HayK, AoueHt, bpaxyn H.B.

(noonucw)



Buzuposanue PII] 1151 ucnioiHeHUs B 04epeIHOM Yy4eOHOM roay
"YTBEPXKJIAIO"
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PA3JIEJ 1. OPTAHU3AIIMOHHO-METOJJUYECKHIA

1.1. HEJIX JUCHUITJINHBI

Wzyuenne TeopeTHyeckux OCHOB, METOAOB M TEXHOJIOTUH HHTEIIEKTYalbHOTo aHanu3a naHubix (Data
Mining), a Takxke KX MPAKTHYECKOTO MPUMEHEHHS JJIsl OOHAPYKESHUS CKPBITBIX 3aKOHOMEPHOCTEH, TIPOrHO3UPOBAHUS
W TIOAJCPKKU NPUHSTHS PEIICHHH.

1.2. YYEBHBIE 3AIAYN N CHUITJINHBbI

H3y4uTh Oa3oBbie MoHSATHs Data Mining u ero Mecto B mporiecce U3BICUCHHS 3HAHHUIA;
OCBOMTbH KJIFOUEBBIC METOIbl MHTE/UICKTYAJIbHOTO aHaJIM3a TaHHBIX;

MPUMEHSATh METOJIbl HHTEILICKTYaJIbHOIO aHAJIN3a JAHHBIX I PEIICHUS PeabHBIX 3a/1a4;
M3YYUTh CTAJIMU UHTEIUICKTYaJbHOTO aHAJIN3a JaHHBIX;

HAy4IMThCS pabortaTh ¢ mHCTpyMenTamu Data Mining: Deductor, RapidMiner.

1.3. MECTO JUCHMILIAHBI B CTPYKTYPE OCHOBHOM OBPA3OBATEJIbHOM
INPOI'PAMMBI

Huxn (paznen) OITOIT BO: | F1.B

1.3.1. JJucyunnuna "Unmennexmyanvuviii ananuz oaunvix" onupaemces Ha cieoyrouwue snemenmol OIIOI1
BO:

Teopust BeposATHOCTEN U MaTEMaTUYECKasi CTATUCTUKA

AnanuTrka qanHbIX Ha Python

1.3.2. Jucyunauna "HumennekmyanvHolli ananus 0anHulx" vicmynaem onopou O0as ciedyrouux
IIEMEHMO8.

[IpepunnoMHas npakTHKa

Pa3paboTka nmporpaMMHBIX TPUIIOKEHUH

1.4. PE3YJIBTATBI OCBOEHMUS IMCIUIIJINHbI:

IIKc-4.1: Ilpumensem coepemennvie UHDOPMAYUOHHbIE MEXHOIO2UU NPU NPOEKIMUPOBAHUL, PeaTu3ayull,
oyeHKe Kauecmed U aHanu3d 3 HeKmusHOCmU nPOSPAMMHO20 0becnedenust 05l peleHuUst 3a0ay 8 Pa3TUHbIX
npeomemmuvix 001acmsx

3HaTh:

yp0BeHb 1 [merompl HUHCTPYMEHTAJIBHBIC CPEICTBA UHTCIICKTYAJIbHOI'O aHaIn3a OOJIBIINX JaHHBIX

YpoBeHb 2 | mporpaMMHBI€ TUIATGHOPMBI 1 OMOIMOTEKN I PELIeHHs 3aa9 MAITMHHOTO O0YYEeHHS 1 aHAJIn3a
OOJNBIINX TAHHBIX CTAHJIAPThI IPOBEACHUS aHAIN3a JaHHBIX

YposeHnb 3 | ocobeHHOCTH METOZI0B 00PaOOTKH M aHAJM3a JaHHBIX - COBPEMEHHBIHN OMBIT HCIIOIb30BAHUS aHATTN3a
OOJIBIINX TAHHBIX

YMeTh:

YpoBeHnb 1 | mpuMeHATs UHPOPMAIIMOHHBIE TEXHOJIOTHUH IS PEIIeHHs MPO(eCCHOHATBHBIX 33124

YpoBeHb 2 | CTPYKTYpPHPOBATh JaHHBIE IS JallbHenIel 00paboTKu

YpoBennb 3 |permars NpuKIagHbIC 330241 ¢ IOMOIIBIO METOI0B HHTEJIEKTYaIbHOTO aHaJIN3a JAHHBIX U OLEHUBATh
MoeIN OOJIBIINX JAHHBIX

Bnagers:

YpoBennb 1 |HaBbIKaMH IPUMEHEHUS] MHQOPMALMOHHBIX TEXHOIOTUH AT peain3auny NpoecCHOHANbHBIX 3a1a4

Yposem, 2 MPUHIUIIAMHA YIIPABJICHUA KPYIIHBIMH MaCCUBaMH JaHHBIX U UX UHTCIJICKTYaJIbHBIM aHaJIM30M IIpH
PEHICHUN HpO(I)eCCI/IOHaHLHLIX 3aga4

YpoBennb 3 | mporpaMMHBIMH CpPEACTBAMH U1 Pa3padOTKH aJrOPUTMOB MAIIMHHOTO 00y4YeHNs, alrOPUTMAMHU
MIOCTPOEHUS ICKYCCTBEHHbBIX HEHPOHHBIX CeTeH

B pesynomame oceoenua Oucyunaunwt ""Humennexmyanonusiii ananus oannvix" oodyuarowuiica

3.1|3uarh:

OCHOBHBIC MCTObI c60pa, IMMOATOTOBKHU, UCCIICAOBAHUA U MOACIUPOBAHUS NAHHBIX;

BO3MOKHOCTHU Pa3JIMYHBIX MCTOA0B UHTCIUICKTYAJIbHOI'O aHAJIN3a JaHHBIX;

KJIaCChbI 3aa4, AJId KOTOPBIX uenecoo6pa31—10 HCIIOJIB30BAaTh METOAbl MHTCIIJICKTYAJIbHOI'O aHAJIM3a JaHHBIX
(KJ'IaCCI/I(l)I/IKaI_H/ISI, KJIacTepusanus, perpeCcusd, NpOrio3npoBaHnuc 1 ,I[p)

3.2| YMerh:

BI)I6I/IpaTI> MCTOblI MHTCIIJICKTYAJIbHOI'O dHAJIM3a JaHHbIX, aICKBATHBIC pemaeMoﬁ Ou3HeC -3a1a4c;

MNPUMCHATH MCTOAbl MHTCIIJICKTYAJIbHOI'O aHaJIn3a JAaHHBIX I PCIICHUSA NPAKTUYCCKUX 3a1aY, TAKUX KaK
KJ'IaCCI/I(l)I/IKaLH/ISI, perpeccusd, KiiacTepu3annda U IpOrHo3nPOBAHNUC,




CTPOUTH M OLICHUBATH MOACIN MAIlIMHHOT'O O6y‘IeHI/I$I, HCIIOJIB3YA PpAa3JIMYHBIC aJITOPUTMBL (k-6ﬂH)KaI7HHPIX
coce}leﬁ, JIOTUCTHUYCCKas pEerpeccusd, METO OIIOPHBIX BEKTOPOB U AP.,

pabotath ¢ 6ubarorekamu Python mist anani3a JaHHBIX ¥ MAIIMHHOTO OOYYCHUSL.

3.3| Baagern:

HaBbIKaMU pa6OTI>I C MHCTPYMCHTAMHU OHCpaLII/IOHHOfI AHAJIMTUKHA I aBTOMATHU3alluX IPUHATUSA peHleHI/Ifl;

HaBBIKAMH MTPOrpaMMHpOBaHus Ha Python s peanu3anny alropuTMOB UHTEIUICKTYaIbHOIO aHAIN3a
JaHHBIX.

1.5. ®OPMbI KOHTPOJISA

Tekymuii KOHTPOJIb yCIIEBAEMOCTH TIO3BOJISIET OLICHUTH YPOBEHb C(HOPMHUPOBAHHOCTH DIIEMEHTOB

KOMITETCHIIMH (3HAHWIA, YMEHUH 1 TPHOOPETEHHBIX HABBIKOB), KOMITETEHIUH C TIOCIENYIOMIM 00beIMHEHNEM
OLIGHOK ¥ MPOBOJMTCS B JOpPME: YCTHOT'O OIPOCa Ha JIEKIIUOHHBIX U CEMHUHAPCKUX/TPAKTHUECKUAX 3aHATHIX
(ppoHTaANEHBIN, THAWBUTYaTHHBIH, KOMIUIEKCHBIHN ), TICbMEHHOM MPOBEPKH (TECTOBBIE 3a/JaHHs, KOHTPOJIb 3HAHUH 110
paszeny, CUTYallHOHHBIX 33/IaHUH U T.11.), OIIEHKU aKTUBHOCTH PabOTHl 00Y4YaIOIIErocsl Ha 3aHSATHH, BKIIIOYAsl 3aJJaHUs
JUIs1 CAMOCTOSITEIbHON paboTHI.

Hpomeofcymouuaﬂ ammecmavus

Pe3ynbTaThl TEKyIIEro KOHTPOJS U MPOMEXKYTOYHON aTTecTanuu GOPMUPYIOT PEHTHHIOBYIO OLIEHKY PabOoThI
cryzaeHTa. Pacripenenenue 6amioB npu GOpMUPOBAaHUU PEHTHHTOBOM OIICHKH pa0OTHI CTYJIEHTa OCYIIECTBIISETCS B
COOTBETCTBHH C JACHCTBYIOUINM JIOKAJIbHBIM HOpMaTUBHBIM akToM. [lo aucuummmne "MHTeeKTyanbHbBIN aHaIn3
JaHHBIX" BUJIOM NMPOMEXKYTOYHON aTTECTAIINH SIBISIETCS 3a4eT C OI[EHKOU

PA3JEJ 2. COAEP KAHUE JUCHUIIJIMHBI

2.1. TPYAOEMKOCTb OCBOEHUA JUCHHUIIJINHBI

Ob6mast TpyT0€MKOCTh TUCIHUIUIMHEL  "VHTeIIeKTyanbHBIA aHaTN3 JaHHBIX'" cOCTaBIsIeT 4 3aUéTHRIC
eaInHuLbl, 144 yacos.

KonmdecTBo 9acoB, BRIACISIEMBIX HA KOHTAKTHYIO paOOTy € MPENoiaBaTelIeM U CaMOCTOSATEIHHYIO paboTy
00yJaronIerocs, onpenensieTcs: yaeOHbIM IUIAHOM.

2.2. COIEP)KAHUE PA3JEJIOB JTUCHUIIJIMHBI

HaunmenoBanue pa3jenoB u tem /Buj 3ausitust/ | Cemectp / | YacoB | Komneren- | Jluteparypa | Uure | IIpumeuyanue
Kypc M PaKT.

Pazpnen 1. Paznen 1

Tema 1. BBenenue B MHTEIUIEKTyalIbHBIA aHAIIN3 7 4 IIKc-4.1 | JI1.1J11.2 0
naHHbIX /J1ex/ JI1.3J12.1
J2.2
JI2.3J13.1
J3.2
013233
24

Tema 1. BBenenue B MHTEILIEKTyalbHBINA aHAIIN3 7 8 [MKc-4.1 | JI1.1JI1.2 0
naHHbIxX /I1p/ JI1.3J12.1
J2.2
JI12.3J13.1
J3.2
2122 33
24

Tema 1. BBeneHue B MHTENIEKTyaaIbHbIA aHAN3 7 18 [IKc-4.1 | JI1.1J11.2 0
naHHbIx /Cp/ JI1.3J12.1
2.2
JI2.3J13.1
JI3.2
2122 33
24




Tema 2. CTaguu HHTEIICKTYaIbHOTO aHATN3a
naHHbIX /Jlex/

[IKc-4.1

JI1.1J11.2
JI1.3J12.1
J2.2
J12.3713.1
J3.2
0109233
24

Tewma 2. CTamuu UHTEIJICKTYaIbHOTO aHATN3a
nanueix /IIp/

[IKc-4.1

JI1.1J11.2
J1.3J12.1
J2.2
J12.3713.1
J3.2
0192 33
24

Tema 2. Ctaanu HHTEIUIEKTYaIBHOT'O aHATN32
nanseix /Cp/

12

[1IKc-4.1

JI1.1 J11.2
JI1.3J12.1
J2.2
JI2.3J13.1
J3.2
019233
24

Tema 3. MeTobI HHTEIUIEKTYTEHOTO aHATN3a
Ia”HbIX /Jlex/

I[1Kc-4.1

JI1.1 JI1.2
JI1.3J12.1
J2.2
JI2.3J13.1
JI3.2
2192 33
24

Tema 3. MeTobl HHTEIUICKTYaIEHOTO aHATN3a
naHHbIX /TIp/

16

T1IKc-4.1

JI1.1 J11.2
JI1.3J12.1
J2.2
JI2.3J13.1
J3.2
0192 33
24

Tema 3. MeToapl HHTEIUIEKTYaIEHOTO aHAIN3a
nmaHHbIX /Cp/

16

TIKc-4.1

JI1.1 J11.2
JI1.3J12.1
2.2
JI2.3J13.1
JI3.2
013233
24

Tema 4. DTansl TPOBEAEHUS UHTEIIEKTYaIbHOTO
aHanm3a JaHHbIX /JIex/

[IKc-4.1

JI1.1JI1.2
JI1.3J12.1
J2.2
JI2.3J13.1
JI3.2
01 92 33
24

Tema 4. DTansl TPOBEAEHUS UHTEIIEKTYaIbHOTO
aHanm3a ganHbx /[p/

[IKc-4.1

JI1.1JI11.2
JI1.3J12.1
J2.2
J12.3713.1
JI3.2
01 92 33
24

Tema 4. Drtanbl NpOBEACHUS UHTEIUICKTYaJIbHOTO
aHanm3a gaHHbIx /Cp/

12

T1Kc-4.1

JI1.1JI11.2
JI1.3J12.1
J12.2




J12.3713.1
J3.2
0109233
04

Tema 5. Ucnonb3oBaHue HHCTPYMEHTOB 7 4 [MKc-4.1 JIT.1 J11.2 0
MHTEIUIEKTYyallbHOro aHanu3a nannsix (Deductor, JI1.3J12.1
RapidMiner) /Jlex/ J2.2
JI2.3713.1
JI3.2
21 22 33
24

Tema 5. Mcnonp3oBaHNE HHCTPYMEHTOB 7 14 IMKc-4.1 | JI1.1JI1.2 0
MHTEIUIEKTYallbHOro aHanu3a nanubix (Deductor, JI1.3J12.1
RapidMiner) /TIp/ 2.2
JI2.3J13.1
J3.2
0193233
24

Tema 5. Micmonp3oBaHre HHCTPYMEHTOB 7 16 IIKc-4.1 JIT.1 J11.2 0
MHTEIUIEKTYalIbHOro aHanu3a nanubix (Deductor, JI1.3J12.1
RapidMiner) /Cp/ J12.2
J12.3713.1
J13.2
21 22 33
24

Koncynpranuu no kypey /Kouc/ 7 2 IMKc-4.1 | JI1.1J11.2 0
JI1.3J12.1
2.2
JI2.3J13.1
JI13.2
213233
24

PA3JIEJI 3. OBPA3ZOBATEJIBHBIE TEXHOJIOI'MHA

B npouecce ocBOSHUS AUCLUIIIIMHBI HCIONB3YIOTCS CIEAYIOIME 00pa30BaTeIbHbIE TEXHOJIOTUH: JICKIUH

(JI), mpaxrmaeckue 3austus (I1P), camocrositenpaast padora ctyaerToB (CP) 1Mo BEITOTHEHHUIO pa3IMYHBIX BHUIOB
3a1aHMI.

1. B nmporecce 0CBOECHHSI JUCLHUIUIMHBI HCIIOIb3YIOTCS CIEAYIOIINE HHTEPaKTUBHbBIE 00pa30BaTENbHbIE TEXHOIOTHHU:
JIeKIMOHHBIN MaTepHaj MPeICTaBJICH B BH/IE Cllaia-npe3enrtanuu B hopmate «Power Pointy. Jlist HarIsaHOCTH
HCTIOJIB3YIOTCS MaTepUaibl Pa3IUYHbIX CIIPABOYHBIX MaTEPUAJIOB, HAYIHBIX CTaTel T.A. B xozxe nekuu
MpPEeAYCMOTpEHa 00paTHast CBSA3b CO CTYJIEHTAMH, AaKTUBU3UPYIOIIKE U MOOIIPUTEIBHBIE BOIIPOCHI, 00palieHue K
ayIUTOPHH 32 «IIOJCKa3KOW», MPOBEpPKa FOTOBHOCTH CTYICHTOB K JieKUUH. [Ipy npoBeaeHun JTeKIUi UCTIONB3YeTCs
po0IeMHO-OPHEHTHUPOBAHHBINA MEXIUCUUIUIMHAPHBIN [TOAXO0/, PEANOIATAOIINI TBOPUECKHE BOIIPOCH! M CO3IaHHUE
JMCKYCCUOHHBIX CUTYaLUH.

2. IIpu u35105)KeHNN TEOPETUIECKOT0 MaTepHaja UCIOIb3YIOTCSA TaKHE METO/IBL:

— MOHOJIOTUYECKUH;

— MOKa3aTelbHbIN;

— IMAJOTUYECKHUi;

— OBPUCTHYECKUI;

— HCCIIe0BaTENbCKHUH.

3. Mcnionb3yroTcs ciaeqyonye NpUHIMITBL JUJAKTUKH BBICIIEH IKOJbL:

— MOCJICAOBATEIBHOCTE O0YUCHUS;

— CHCTEMaTU4YHOCTh OOyUYEeHHS;

— JOCTYIHOCTH O0Y4EHUS;

— NPUHIIMI HAYYHOCTH;

— NPUHLIMITEI B3aUMOCBSI3U TEOPHH U TIPAKTHKU;

— NPUHLIMIT HATJILAHOCTH | Jp.

B koHIIe ka0 JIeKIMK MperyCcMOTPEHO BpeMs AJIsl OTBETOB Ha MPOOJIEMHBIE BOTIPOCHI.




4. CamocTosTebHas paboTa mpeaHasHadeHa s BHeayIMTOPHON pabOThI CTYICHTOB, CBA3AHHOMN ¢ H3yYCHHUEM

JIOTIOJTHUTEIILHOM JTUTEPATYPHI 10 TUCHUTLINHE, MOJrOTOBKON K TEKYIIEMY M CEMECTPOBOMY KOHTPOITIO, a TAKKe
BBITMOJTHEHUEM WHIAWBUAYATLHOIO 3aaHHUS 38 KOMITBIOTEPOM C UCIIONB30BAHUEM HEOOXOAUMOTO TPOrPaMMHOTO
ob0ecrieueHus

PA3JIEJ] 4. YHEBHO-METOANYECKOE U MATEPUAJIBHO-TEXHUYECKOE

OBECIIEYEHMUE JUCHUIIJINHBI

4.1. Pexomenayemasi JuTepatrypa

1. OcHoBHas JuTepaTypa

ABTODBHI, 3armnaBue H3maTenbCcTBO, TOM
JI1.1 |A. A. AnernunoBa, |HTenmmekTyanbHbIH aHamu3 OObIINX AaHHBIX : yueOHoe |HoBocubupck : HI'TY, 2023
M. 1. Mypra3uHa. |mocodue (66¢.)
JI1.2 |JI. B. XykoBa WuTennexTyanbHbIil aHAIH3 TAHHBIX Ha TaTdopme Mockga : U3narensckuit
Loginom : meronuueckue ykazanus (45c.) Hom HUTY «MHUCuCp,
2023
JI1.3 |JI. A. emumoBa WHTenIeKTyalbHbIH aHaan3 JaHHBIX Ha s3bike Python : Mockga : PTY MUPDA,

yuebHO-MeTonn4ecKoe mocodue - TEeKCT : SeKTPOHHBIH. -
URL.: https://e.lanbook.com/book/218693 (92¢.)

2021

2. Jlono/IHMTEJIbHASI JINTEPaTypa

ABTOpBHI, 3ariaBue W3narenscTBO, rog
JI2.1 (O. B. Jlanckux, B. | HHTennekTyanbHbI aHaan3 TaHHBIX | yaeOHOE mocobue Kupos : Barl'y, 2023
I'. Jlanckux (240c.)
JI2.2 | A. B. BamsaTun WHTennexkryanbHBIN aHAN3 JaHHBIX : y4eOHOe TocoOue Mockaa : PTY MUP3A,
(123c.) 2023
JI2.3 |M. B. XauymoB Brenenne B MHTEIUIEKTYaTbHBIN aHAIN3 TAHHBIX : Mocksa : PTY MUPDA,

yaebHoe mocodbue (196cro)

2023

3. MeToauyeckue pa3padoTKu

ABTOpBHI,

3armaBue

H3nmaTenbcTBO, TON

J3.1

N.B. TapabaeBa

KoHcIiekT nekiuii mo yaeOHOH TUCIUIUIHHE 110 YIeOH 0
qcnuIuimHe «HTeeKTyanbHbI aHaT|3 TAHHBIX IS
oOyuarormmxcs 4 Kypca 00pa3oBaTebHON MPOTPaMMBI
OakanmaBpuaTa HampaiieHUs oarotoBku 9.03.03
IIpuknamnas napopmatrka (mpodruts "[pukiramHas
nH(pOPMATHKA B YIIPABJICHHN KOPIIOPATHBHBIMH
HHPOPMAITHOHHBIMU cHCTeMaMU'") OUHOM (hOpMBI
ob0yuenws (96c.)

Homnenk : ®I'bOY BO
"ITOHAYUI'C", 2024

J3.2

N.B. Tapabaesa

Meronuueckue peKoMeH Ay J1s1 IPOBEACHHS
MIPaKTUIECKUX 3aHITHIA M0 YIeOHON MTUCITUTLINHE
«VIHTeNIeKTyanbHbIH aHAIM3 JAaHHBIX) IS
oOyuarormmxcs 4 Kypca 00pa3oBaTEbHONU MPOrPaMMBI
OakanaBpuaTa HampasieHus noarorosku 9.03.03
[Ipuxnannas nadopmaruka (mpodrs "[IpuxitagHas
nH(pOpPMAaTHKa B YIIPaBJICHUN KOPIIOPATUBHBIMU
rH(OpMAaIMOHHBIMA cUCTeMaMU") OYHOHN (hOPMBI
ooyuenws (60c.)

Houenk : ®I'bOY BO
"MIOHAYUI'C", 2024

4.2. Ile

peveHb pecypcoB

UHGOPMALMOHHO-TEJEeKOMMYHUKAIMOHHOI ceTu "UHTepHeT"

9BbC «(3HAHUYM)»

31 https://znanium.ru

np |Hayunas snekrponnas 6ubimmoreka «KnbepJlennnkay https://cyberleninka.ru/
53 |9bC «JIAHb» https://e.lanbook.com
D4 | 9BC «SOCHUM» https://sochum.ru

4.3. [lepeyeHb NPOrpaMMHOr0 00ecre4YeHust

.HI/ILIGHSI/IOHHOG u CBO60,Z[HO pacnupocCTpaHsaeMoe MPOrpaMMHOC O6CCHG‘I€HI/I€, B TOM 4YHUCJIC OTCYCCTBCHHOI'O
MMpOU3BOACTBA:




JIMeH3MOHHOE ¥ CBOOOIHO PACIIPOCTPaHIEMOE MPOrpaMMHOE 00ECTIeUeHHE, B TOM YHCIIe OTEYeCTBEHHOTO
MPOU3BO/ICTBA:

- Libre Office (inuensus Mozilla Public License v2.0.)

- 7-Zip (munensust GNU Lesser General Public License)

- AIMP (munensus LGPL v.2.1)

- STDU Viewer (freeware for private non-commercial or educational use)

- GIMP (smuensust GNU General Public License)

- Inkscape (siunensus GNU General Public License)

4.4. IlpogeccuonanbHble 6a3bI JAHHBIX M HH()OPMaNMOHHbIE CIPABOYHbIE CHCTEMbI

He ucnone3yrorcs

4.5. MaTepuajbHO-TeXHHUYECKOEe o0ecnedeHne T CUMILTHHBI

Jnst mpoBeeHys yueOHBIX 3aHITUH, TPEAYCMOTPEHHBIX 00pa30BaTENbHOM MPOrpaMMOid, 3aKperIeHbI

ayIUTOPHUU COTJIACHO PACHHCAHUIO yUEOHBIX 3aHATHI:

pabouee MecTo MpenogaBaTess, NOCaJOUHbIE MeCTa 10 KOJIMYECTBY 00yUarolUXcs, I0OCKa MeIOBasi, HEPCOHAIBHBII
KOMITBIOTEp C JUIIEH3UPOBAHHBIM IPOIPAMMHBIM O0ecTiedeHreM 00IIero HasHaueHMsl, MyJIbTUMEMIHBIA TIPOEKTOpP,
JKpaH, UHTEPAKTUBHAs IaHEIb.

PA3JIEJI 5. ®OHJ1 OHEHOYHbIX CPEJICTB

5.1. KoHTpoJibHBIE BONPOCHI M 3aIaHUS

BOITPOCHI K BAYETY

. Haiite onpenenenne Data Mining cormacuo I'puropuro ITsrerkomy-ITamupo.

. B yem 3akirouaercs KirtodeBas 1ellb HHTEIUIEKTYAIBHOTO aHai3a JaHHbIX ?

. Uro moapasymeBaercs 1Mo ""CKpPBITEIME 3HaHUsSMK" B KOoHTekcTe Data Mining?

. Uem orimuaercs Data Mining or Knowledge Discovery in Databases (KDD)?

. [lepeuncnute 1 KpaTko onummMTe 5 3Tanos npomecca KDD.

. [Touemy »Tam OYNCTKM JaHHBIX KPUTUYECKH BAXKEH IS aHANH3a?

. Kakwue 3aaun pemarorcs Ha dtare TpaHcopMaIuy TaHHBIX?

. Kakyto posb urpaer untepnperanus pe3yinbpratos B KDD?

. Kakue cymecTByIoT THIIBI JaHHBIX (YUCIOBBIE, CHMBOIIbHBIE, TPAH3aKIIHOHHBIE)?

10. Yem oTnmmyaroTcs TUCKPETHBIC M HENpephIBHBIC JaHHBIE? [IpuBenuTe mpuMepshI.

11. Yto Takoe TpaH3aKIIMOHHBIE TaHHBIC U T¢ OHU TTPUMEHSIIOTCS?

12. TTouemy Data Mining cran aktuBHO pa3BuBaThcsa B 90-x romax XX Beka?

13. Kakuie Hay4HbIC TUCIUILIMHBI JIETJIM B OCHOBY MeTonoB Data Mining?

14. Kak mikama n3MepeHus BIusSeT Ha BeIOop Meroxos Data Mining?

15. Kakuie popmaTsl JaHHBIX MOJIEPKUBAOT HHCTpYMeHThI Data Mining?

16. Hazosure tpu cramun A (puc. 2) u naiite uX KpaTKyrO XapaKTepUCTHKY.

17. Yo Takoe cBobomubIi ToMCK (DiSCOVery) u kakue METOABI OH BKITFOYAET?

18. Kak paboraer mporHocTHIECKOE MOJSITHPOBAHNE HAa OCHOBE HAICHHBIX 3aKOHOMEPHOCTEH?

19. TIpuBennTe MpUMeEp MCIIOIB30BAHMS aHaM3a UcKmrodenuit (Forensic Analysis).

20. [Touemy cBOOOTHBIN MTOUCK CYUTAETCSI HHIYKTUBHBIM, a IPOTHO3UPOBAHUE — JETyKTHBHBIM?

21. Ha xakue nBe rpynmsl genstcs meroasl MAJL mo mpuHIny paboThl ¢ JaHHBEIMA?

22. Kakue aqropuTMbl OTHOCSTCS K METoiaM paccyxaenuit Ha nperenenrtax (K-NN, Lazy-Learning)?

23. B ueM npeuMyliecTBO JEPEBLEB PEIICHUN MTepel HEHPOHHBIMU CETSIMU?

24. Kak accornatuBHbie ipaBuia (APriori) mpuMeHstoTces B puteiine?

25. Kakue MeToapl UCTIONB3YIOTCS AJIs1 IPOrHO3UPOBAHUS BPEMEHHBIX PSAIOB?

26. Ha xaxue nBe rpynmsl genstcs meroasl A mo mpuHIny paboThl ¢ JaHHBIMA?

27. Kakue aJropuT™Mbl OTHOCSITCS K METO/IaM paccyskaenuii Ha npernenentax (K-NN, Lazy-Learning)?

28. B ueM npenuMyliecTBO JepEBLEB PELICHUN Mepel HEHPOHHBIMU CETSIMU?

29. Kak accornuatuBHbIe ipaBuiia (APriori) mpuMeHstoTces B puteitne?

30. Kakue MeTo/bl HCITONMB3YIOTCS TSI IPOTHO3UPOBAHUS BPEMEHHBIX PSJIOB?

31. B yem npUHLMNHATIEHOE OTJIMYHUE JIOTHCTUYECKON PErpeccuu OT JIMHEWHOM perpeccun? B kakux 3amayax
Data Mining mpumensieTcst KaXkaast U3 HUX?

32. Kak paboraer mero] onopHbix BekTopoB (SVM) mist kinaccupuxanuu? Kakue sapa (kernel) nandonee
Y4acTO UCTONB3YIOTCS U ToYeMy?

33. Kakue MeTpuKku paccTosiHus (€BKIIMI0BO, MAaHXITTEHCKOE, KOCHHYCHOE) IPUMEHSIIOTCS B aJITOPUTMAX
knacrepuzanun? Kak BbIOOp METpUKH BIMSIET HA Pe3yabTar?

34. B yeM nperMyIecTBO HepapXuueckoi kiactepuzanuu nepea k-means? Korza ee cTout UCmonn30BaTh?
35. Kax anroput™ Apriori Haxonut yacteie Habops! itemset’oB? Kakue nmapamerpsr (support, confidence, lift)
KPUTHUYHBI [Tl HHTEPIPETALUHU PaBHII?

36. [louemy ancambnessie metob! (Random Forest, Gradient Boosting) uacto outperform oanHo4HBIE

O 01N Nk~ Wi —




mozenu? Kak oHM coueTaroTcs ¢ JepEBbsIMU pPelieHui?

37. IloueMy MoHMMaHME 3aJja4y — [IEPBBIN U BayKHENIINI 3Tan aHamu3a’?

38. Kakue maru BKiItoYaeT HOATOTOBKA JaHHBIX (ITPENpPOLECCHHT)?

39. Kak mporcxoauT nmpoBepka KauecTBa Mojenei (Banuaanus)?

40. [Touemy HHTEpHIpETaLIUs PE3yIHTATOB TPEOYET y4acTusl aHaNUTHKA?

41. IpuBeaure npuMep npakTudeckoro npuMenenus: Data Mining B 6usHece (Hanpumep, IPOrHO3UPOBAHUE
OTTOKA KJIUEHTOB).

42. B yeM 3aKJIIOYatOTCs KITI0UeBbIe pasanuus Mexay Deductor u RapidMiner ¢ Touku 3perust GpyHKIIMOHATA
anst Data Mining?

43. Kaxuie THITBI JaHHBIX (TaOJIMYHBIC, TPAH3aKLIMOHHBIE, BPEMEHHBIE PSIIIbI) MTOAACPKUBAIOT 00€ TIaTPOpMbI?
44. Kakue Mmeroasl TpaHcopMaluy JaHHBIX (HOpManu3alus, AMCKPETH3aNs) TOCTYIHBI B 3THX Mmiatdopmax?
45. Kak B 3THX atdopmax peann3oBaHbl MeToabl Kiactepusanun (k-means, DBSCAN)?

46. Kakie HHCTPYMEHTBI BU3yalIH3alliK pe3ysibTaToB (rpadiku, TEIIoBbie KapThl) npemaiararor Deductor u
RapidMiner?

47. C xaxumu BHemanmE cucteMamu (1C, SQL, Excel) unrerpupyrorcs Deductor u RapidMiner?

48. Kak B Deductor u RapidMiner peann3oBana onTHMHU3aius MIyOUHBI epeBa (Pruning) uis npeaoTBpalieHus
nepeoOydeHus mojienn? Kakue napaMmerpsl HACTPOWKHU JIOCTYITHBI JJIsl 3TOT0?

49. Kak B Deductor u RapidMiner peann3oBaHbl HHCTPYMEHTBI JIJIsl OYUCTKH JaHHBIX (00pabOoTKa MPOITYCKOB,
BBIOPOCOB)?

50. Kakwue anroputmsl knaccuukarmu (aepeBbs pernennii, SVM, Heiipocern) ects 8 Deductor u RapidMiner?
51. Kak miatgopMbl TOMOTaroT HHTEPIIPETHPOBATH MOAEITH (HanpuMep, 0ObICHEHNE TIPABUI aCCOMAITIH FITH
Ba)KHOCTH TPU3HAKOB)?

52. TlpuBeanTe MpUMeEp peanbHON 3a1aun (HalpuMep, MPOrHO3MpoBaHue mpoaax), rae Deductor nm
RapidMiner garot npeumyIecTBo mnepe ApYyruMu HHCTPYMEHTAMHU.

TUIIOBBIE TECTOBBIE 3AJJAHUA

JJIA TEKYIIETIO KOHTPOJIA

3ANAHUA 3AKPBITOI'O TUITA

BBIBEPUTE OJIMH BEPHBI OTBET / BRIBEPUTE HECKOJIBKO BEPHBIX OTBETOB*

3amanue 1

[IpounTaiitTe TEKCT, BRIOEPUTE OAMH MIPABHIBHBIA OTBET M 3aAIUIIUTE apTyMEHTHI, 000CHOBBIBAIOIINE BHIOOD.

A/l (MHTEmIeKTyaIbHBIN aHaIU3 TAaHHBIX ) — 3TO MPOIECC MOANEPKKH MPUHATHS pelleHn i, OCHOBAHHBIM Ha TTOFICKE
B JTAHHBIX CKPBITHIX 3aKOHOMEPHOCTEH, TO €CTh U3BIIeUEHH HHPOPMAIIHN, KOTOPask MOXKET OBITh OXapaKTepr30BaHa
kak 3Hauus. Texuomorus Knowledge Discovery in Databases (KDD) onmcsiBaeT He KOHKPETHBIN alTOPUTM HITH
MaTeMaTHYEeCKHil anmapar, a mociea0BaTeNbHOCTD JeHCTBUN, KOTOPYIO HEOOXOMMO BHITIONHUATD IS TOCTPOCHUS
MoJeH ¢ Tenbro u3BiedcHus 3Hanusa. KDD Brirodaer B ce0sl 3Tarsl TOATOTOBKH TAHHBIX, TTPeI00paOdOoTKH (OIHCTKH )
IMaHHBIX, TPaHC(OPMAIMHK JaHHBIX, IIOCTPOEHUS Moenel (mpuMenenns Meronos Data Mining) u uaTepmperamnun
TIONTyYEHHBIX PE3yIBTATOB.

Kaxkoit aram mpomecca KDD siBisiercst KimroueBbIM Iist ipuMenenns meromos Data Mining?

A. BriOopka JaHHBIX U3 UCTOYHHUKOB.

b. Ouncrtka u Tpanchopmarys TaHHBIX.

B. IToctpoenue mozeseii ¢ momornsio aaroputmo Data Mining.

I'. uTepnperanus NOIyYEHHBIX PE3YIbTATOB.

Ortser:
ObocHoBaHKE BBIOOpA:

3amanue 2

[IpounTaiiTe TEKCT, BEIOEPUTE MPABUIIHHBIE OTBETHI M 3AIHUIIUTE aPTYMEHTHI, 000CHOBBIBAIOIIINE BHIOOD.

WA/l (MHTeIIeKTyaIbHBIN aHaIU3 TAHHBIX ) — 3TO MPOIIECcC MOAIEPIKKH MPUHATHS PElIeHIH, OCHOBAHHBIN Ha ITOHUCKE
B JIAHHBIX CKPBITHIX 3aKOHOMEPHOCTEH, TO €CTh U3BIICUEHUS HHPOPMAIINH, KOTOPask MOXKET OBITh OXapaKTepU30BaHa
KaK 3HaHMSL.

Bce meronst UA]] nonpasnensrorcst Ha e OOMNbIKE TPYIIIEI 110 MPUHITUITY pA0OTHI C HCXOTHBIMU O0YYaFOIIUMU
JAHHBIMU: HETTOCPEICTBEHHOE UCTIONB30BaHKE 00yUYaIOINX JAaHHBIX; BEISBICHUE H UCTIOIh30BAHHE
(hopManTM30BaHHBIX 3aKOHOMEPHOCTEH.

Kaxkue nBa MeTona U3 nepeuncaeHHBIX OTHOCSTCS K IpyIine «BeIsBlIeHHE U UCTIOIh30BaHHE ()OPMATH30BaHHBIX
3aKOHOMEPHOCTE» B Kinaccuduramuu meroaoB MAJL?

A. Meron 6mmxkaiitiero cocena (k-NN).

b. lepeBbs pemieHui.

B. BaiiecoBckue cetu.




I'. Heliponnsle ceTu.

Otger:
O06ocHoBaHUE BBIOOpA:

*(OTBET — BCE OTBETHI BEPHBI — OBITH HE MOXKET)

3AJJAHNS OTKPBITOI'O TUITA

3ananue 1

[IpounTaiiTe TEKCT M 3aNMIIUTE Pa3BEPHYTHIH 0OOCHOBAHHBIN OTBET.

Al (MHTemIeKTyaIbHbIM aHanu3 TaHHBIX) — 3TO MpoIece MOAAEPKKH MPUHATHS pellleH!, OCHOBaHHBIN Ha ITOHCKE
B JJAHHBIX CKPBITBIX 3aKOHOMEPHOCTEH, TO €CTh M3BJICUEHH HH(OPMAILIUH, KOTOpask MOXKET ObITh OXapaKTepru30BaHa
KaK 3HaHMSL.

Craauu mporiecca HHTEIUIEKTYaIbHOTO aHaJN3a TaHHBIX:

* CBOOO/THBIN TTOUCK OMpPENesIeTCs KaK MPOIece UCCIeI0BaHusI UCXOAHOM B/l Ha npeaMeT moucKa CKPBITHIX
3aKOHOMEPHOCTEH 0e3 peBapUTENBHOIO OMPE/eTICHNs] THUIIOTE3 OTHOCUTENLHO BUIa 3TUX 3aKOHOMEPHOCTEH.

* [Ipornoctrueckoe moxenuposanue (Predictive Modeling). 3mech, Ha BTopoit ctaanu MAJI, UCTOIB3YIOTCS

10116l PabOTHI TIEPBOH, TO €CTh Haii/ieHHbIe B bJ] 3aKOHOMEPHOCTH MPUMEHSIOTCS ISl IPeICKa3aHus HEM3BECTHBIX
3HA4YEHUH.

* Amanus uckimouennii (Forensic Analysis). IIpeameroM JaHHOTO aHAIKM3a SBJISIOTCS aHOMAJIMH B PACKPBITHIX
3aKOHOMEPHOCTSIX, TO €CTh HEOOBSICHEHHBIE NCKITIOYEHNA.

3amanue:

ITouemy cBoOOIHEIH MOKCK (DiSCOVery) cunraercst BayKHBIM 3TAIIOM JUTS aHAIU3a OOJIBIINX JaHHBIX ?

Kak mpornoctaueckoe MoJIeIMpOBaHIE UCTIONB3YET Pe3yabTaThl CBOOOIHOTO MOUCKA?

ITpuBennTe nmpuMep aHanu3a uckarouennit (Forensic Analysis) u3 nmpodeccrnonanbHoOM chepsl.

Ortger:

3amanue 2

[IpounTaiiTe TEKCT U 3aMMUIIUTE PA3BEPHYTHI 000CHOBAHHBIN OTBET.

PazBuTre nHpOpMaIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH CITIOCOOCTBYET 3HAUYUTENTFHOMY YBEIIMIEHUIO 00bEMOB,
TeHEepPUPYEeMbIX TaHHBIX. D(PPEeKTUBHBIN aHATIN3 3TUX MACCHBOB MO3BOJISIET U3BJIEKATH IEHHBIC HHCANUTHI,
CIIOCOOCTBYIOIIHE MOBBIMICHUIO d3(PPEKTUBHOCTH YIIPABICHYECKHX PEIICHUH B KOMMEPUECKOM CEKTOpE,
3IpaBOOXPAHEHUH U TOCYITaPCTBEHHOM yTIpaBieHnH. J[aHHas 00JIacTh HCCIeJOBAHUNA U TPAKTUYIECKOTO IIPUM CHEHUS
MOTy4HJIa Ha3BaHNE HHTEIUIEKTyaIbHBIA aHATN3 JaHHBIX. ETo 11enp 3aximodaercss B 00HapyKEHUH paHee
HEN3BECTHBIX, HETPUBUAIBHBIX U IPAKTUYECKHU MOJIE3HBIX 3aKOHOMEPHOCTEH B OONBIINX HA0Opax JaHHBIX.

3amanue:

1. [aiite ompenenenue HHTEUIEKTyanbHoro aHanm3a qanfbix (MAJ]) cormacuao ['puroputo IsTenkomy-

[Iammmpo. Kakne kimrodeBble XapaKTePUCTHKN CKPBITHIX 3HAHUH OH BBIACIACT?

2. O6bscauTe, mouemy B 90-x rogax XX Beka Bo3HHKIA ToTpeOHOCTH B Merogax MA/l. Kakue mucturumHen

JIETJIA B €70 OCHOBY?

3. [IpuBenuTe MprMep HETPUBUAIHLHOW 3aKOHOMEPHOCTH, KOTOPYIO MOXKHO OOHAPYKUTH ¢ ToMotnsio AL, n
OOBSICHHUTE €€ MTPAKTHIECKYIO TTONIB3Y.

OrTBer:

5.2. Tembl NUCbMEHHBIX PadOT

ITucemenHble pabOTH HE IPEAYCMOTPEHBI

5.3. @oH[ 01IEHOYHBIX CPEICTB

@DoHJ OLICHOYHBIX MaTEpUAJIOB 110 AUCLUIUIMHE NpeacTaBieH B Kommekre OLleHOYHBIX MaTepranoB 00pa3oBaTebHON
nporpamMmel HanpasieHus noAarotoBku 09.03.03 Ipuximagnas nadopmatuka (mpoduns « [IpukiamHas nadopmaTika B
yIIpaBJIEHUH KOPIIOPATUBHBIMUA MH(POPMAIIHOHHBIMU CHCTEMaMHI).

5.4. IlepeyeHb BH/I0B OLICHOYHBIX CPEACTB

YcTHBIH onpoc (POBOAUTCS HA MPAKTHUYECKUX 3aHATHAX; KOHTPOJIb 3HAHHUI pasjiena yaeOHOH JUCITUTITUHDI )
WNuauBuayansHble 3a1aHAS
CobecenoBanue

PA3JIEJ 6. CPEACTBA AJJAIITAIIMU ITPEIIOJABAHUSA JUCHUIIVIMHBI K




IHOTPEBHOCTAM JIMII C OTPAHUYEHHBIMHY BO3SMOKHOCTAMM 3/10POBbA

B cnydae Heo0X0AMMOCTH, 00YYAIOIIUMCS M3 YHCIIA JIML C OFPaHUYCHHBIMU BO3MOXKHOCTSIMH 37I0POBBSI (110
3asBJICHHIO 00YYaroLIerocs) MOT'YT MPEJIaraTbCsi OMHH U3 CICAYIOLUIMX BAPUAHTOB BOCTIPHATHS HH(OPMAIIHH C
Y4ETOM MX WHAMBHIYaJIbHBIX MCHXO(PU3NIECKUX OCOOCHHOCTEH:

1) ¢ nprMEeHEHHEM AIICKTPOHHOT0 O0YUCHHUS M IUCTAHIIMOHHBIX TEXHOJIOTHHA.

2) ¢ IpMMEHEHHEM CIEUAIBHOTO 000pY/I0BaHHs (TEXHUKHU ) U TPOrPAMMHOT0 00ECIICYCHU S, UMEIOIINXCS B
@®I'60OY BO "JOHAYUI'C".

B nporiecce o0y4eHus pu HEOOXOIMMOCTH ISl JIMIL C HAPYHICHUSIMH 3PEHHSI, CITyXa M OIOPHO-
JBUTATEIBHOTO anmapara MpeloCTaBISIOTCS CACAYIOINE YCIOBHSL:

- JUISl JIMI C HAPYILICHUSIMU 3PEHHS: Y4eOHO-METOMYECKUE MaTepHalibl B IeYaTHON GopMe YBETHYCHHBIM
mpudToM; B hopMe dIIEKTPOHHOT0 JOKYMEHTa; B opMe ayanodaiina (epeBo y4eOHbIX MaTEpHAIIOB B
aynnoopMaT); HMHIMBUIyaTbHBIC 3aJaHHS M KOHCYJIbTAIMH.

- JUTSL JIMI C HAPYIICHUSIMU ClTyXa: yueOHO-METOANYEeCKUe MaTepHaibl B edatHoil opme; B hopme
ANIEKTPOHHOIO JIOKYMEHTA; BHICOMAaTEPUaIIbl C CyOTUTPaMK; HHANBUIyaIbHbIC KOHCYJIbTAIIUH C IPUBJICYCHHEM
CYpIONEePEBOIUHMKA; WHANBHYAJIbHbIC 3aIaHNSI 1 KOHCYJIbTAIIUH.

- JUIsl JIMI C HAPYIICHUSIMUA OTIOPHO-/IBUTATEIBLHOI'0 amapara: y4eOHO-MeTOIMYECKIEe MaTepralibl B

redatHor opme; B hopMe FJISKTPOHHOTO IOKyMEHTa; B hopMme aynuodaiisia; MHIMBUyalbHbBIC 3aIaHUs U
KOHCYJIbTAIINH.

PA3JIEJ 7. METOJUUYECKUE YKA3AHUS 1151 OBYUYAIOILLMXCS [10 YCBOEHUIO
JUCHUILIMHBI

AyIHMTOpHBIE 3aHITHS TO JUCHUIUIMHE "VHTeNNeKTyanbHbIH aHajiu3 JAHHBIX" TIPOBOMASTCS B (OpME JIEKIMOHHBIX U
MPAKTHYECKUX 3aHSATUH.

Ha nexnuoHHBIX 3aHATHAX, COTNIACHO y4eOHOMY IUIaHy AWCHUIUIMHBL, OOYyYaromMMCS TPEAJIAraercsi paccMOTPETh
OCHOBHBIE TeMBI Kypca. CTyeHTy Npeiaraercd y4acTBOBaTh B HAJIOTE C MPENoJaBaTeyieM, B X0J€ KOTOPOro MOTYT
00CYX/1aThCsl MOMEHTBI, aKTyaJIbHBIE IJIs1 €0 Oy ayIIel MpakTHIeCKOH e TeNbHOCTH; OH

MOJKET BBICKa3aTh CBOE MHEHHE ITOCIIE COMTOCTABIICHHS Pa3HbIX ()aKTOB U Pa3HOOOPA3HBIX TOYEK 3PEHUS HA HHUX.

K grciny BaXHEHIINX YMEHUH, SIBIISIONTUXCSI HEOTHEMIIEMON JacThIO YCITEITHOTO YIeOHOT0 IMPOoIIecca, OTHOCUTCS YMEHUE
paboTaTh ¢ pasNMYHBIMU JIUTEPATYPHBIMH HCTOYHUKAMH, COAECP)KaHHE KOTOPHIX TaK MM WHA4Ye CBSA3aHO C M3ydaeMou
IUCLIUIIMHOH.

[TonroroBky k m000i TeMe Kypca peKOMEHIYeTCsl HAUMHATh C M3YUEHHsI MMPE3CHTAMOHHBIX MaTepPHAaJIOB WM ydeOHOH
JINTEPATYPHI, B KOTOPBIX TAETCSI CHCTEMATU3HUPOBAHHOE U3JIOKEHU E MaTeEpUaia, pa3bsCHAETCS CMBICIT pa3HbIX TEPMHHOB U
cooOmraercs 00 U3MEHEHHIX B MOAX0aX K H3yUEHHIO TeX MJIM MHBIX Mpo0IeM JaHHOTO Kypca.

Meroandeckre yKa3aHus 110 OpraHU3aIiH CAMOCTOATEIHHON paboTHI

CamocrosTenpHas paboTa 0 AUCIUIUIMHE OPTaHN30BaHA B CIEAYIONINX BHIAX:

. U3y4UTh TEOPETUUECKUI MaTepuai Mo 3aJaHHOI TeMe;

. BBIOpATh METO/IBI PEIIEHHS TIOCTABICHHON 3a/1auu;

. BBIIIOJIHUTh UHJIMBUTyaJIbHBIE 3aJaHUS;

. IPOAHAJIU3UPOBATH NOJYYEHHBIE PE3YNbTATHI;

. OTYUTATHCS TIEPE]] MPEmoaBaTeNeM 10 TEOPETHIECKON 1 MPaKTHYECKONW YacTH WHANBHTyaTbHON PaOOTHI.
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PA3JIEJ 1.
MACIIOPT ®OHJIA OLIEHOYHBLIX CPEJICTB

no aucumiine «KopnmoparuBHbie HH(POPMALHOHHbIEC CHCTEMbI»

1.1. OcHoBHBIE CBeIeHHUSA 0 TUCIHHUILIHHE

Tabnuma 1
XapakTepuCTUKA TUCITUTUIMHBI

(cBeneHust COOTBETCTBYIOT pazzaery PI1/T)
O6pa3zoBarenbHas mporpaMma OakanaBpuar
Hanpasnenue noaroroBku 09.03.03 [IpuknagHas uHbpopmaTHKa
[Tpoduns «[Tpuknagunas uHpopMaTUKa B yIpaBiICHUU

KOPIOPATUBHBIMU UH(OPMAIITMOHHBIMU
CUCTEMaMM»
KonnuectBo paszzesnon 1
JUCITATLITAHBI
Yactb oOpa3zoBaTeIbHOM
b1.B.11
IporpaMMBbl
DOPMEI TEKYIIEro KOHTPOJS WHAMBUAYaIbHbIE 3aJJaHuUsl, YCTHBIN OMpOC,
cobece0BaHNE
Tloxazamenu Ounas popma oOyueHus

KonndecTBO  3a4eTHBIX  €IUHUIL 4
(KpeauToR)
Cemectp 7
Oowan mpyooemkocmp (axaodem. 144
uacoe)
Ayoumopnas KOHmMAaKmHas 66
paboma:
JIeKIMOHHbBIE 3aHATHUS 16
[IpakTrueckue 3aHATUS 48
Koncynbsranumu 2
CamocrosiTeqibHas padora 74
KonTpoasb 4
Dopma NPOMEINCYMOYHOU 3a4eT ¢ OIEHKOM
ammecmayuu

1.2. IlepeyeHb KOMIETEHUHH ¢ yKa3aHMeM JTanoB (popMHUpPOBaHUS B
npouecce 0CBOCHUs 00pa30BaTeIbHON NPOrpaMMBbl.



[lepeyeHb KOMIIETEHIIMN U UX DJIEMEHTOB

TabOmnuia 2

Nuauxarop JIEMEHTBI MHexc
Komrmerennus KOMIIETEHITUU U €TO WHIUKATOpa
dbopMynrpoBKa KOMITETEHIIUU DJIeMerTa
[TKc-4: [IKc-4.1: [Ipumenser | 3namep:
CnocoOHOCTH COBpPEMEHHBIE 1. METOJIBI u | [IKc-4.1
MOJETUPOBATH uH(OpMaIMOHHbBIC WHCTPYMEHTAJIbHbIE 3-1
TIPHUKJTaTHBIE TEXHOJIOTHU TIPU cpencTBa
(6busnec) MPOCKTUPOBAHUH, WHTEJUIEKTYaJIbHOTO
IIPOIIECCHI U peanuszanuy, OlIEHKE | aHaau3a OOIBITUX
IPEIMETHYIO KauyecTBa W aHaJIM3a JTAHHBIX
obJacTh 3 PeKTUBHOCTH 2. nporpammubie | [TKc-4.1
IPOrPaMMHOI0 1aTHOpMBbI u|3-2
obecrnieueHus ISt OoubIMoTeKN InIE:
peIICHMS 3a1a9 B pericHus 3a/ay
Pa3TUYHBIX MaITUHHOTO O0yYeHUS
IIPEIMETHBIX U a”aim3a OOJBIINX
o0acTsx JAHHBIX  CTaHAAPTHI
NPOBENICHUS aHalnu3a
JTAHHBIX
3. ocobennoctu | [1Kc-4.1
MeToA0B 00paboTku u | 3-3
aHanM3a JaHHBIX -
COBPEMEHHBIA  OMBIT
UCIIOJIb30BaHUS
aHaym3a O0IBIINX
JTAHHBIX
Ymemo:
1. npuMensTs | [1Kc-4.1
uH(OPMAITMOHHBIE V-1
TEXHOJIOTUU LTS
perieHus
po¢eCCHOHATBLHBIX
3aa4y
2. crpykrypupoBath | [1Kc-4.1
JTAaHHBIC st | Y-2
IalTbHEHUIIEH
00paboTKH
3. pemrats | [1Kc-4.1
VY-3

IIPUKIAJHBIC 3aJa4Yn C




Kommerennus

Nupuxarop

KOMIIETECHIIUU U €TO
(bopMynHpoBKa

DIIEMEHTHI
WHJUKAaTOpa
KOMITETEHIINHU

Huanexc
JJIEMEHTA

[IOMOII[BI0  METOOB
MHTEIUIEKTYaIbHOTO
aHajgu3a JaHHBIX U
OLIEHUBATH MOJIETN
OOJIBIINX JaHHBIX

Braoemeo:

1. HaBBIKAMU
MPUMEHEHHUS
nH(OpPMaIIMOHHBIX
TEXHOJIOTUM s
peanuzaiuu
npodeCCUOHATBEHBIX
3aj1a4

[1IKc-4.1
B-1

2. MPUHIUIIAMH
yIIpaBJICHHUS
KPYITHBIMH MacCHUBaMH
JaHHBIX U ux
UHTEJUIEKTYalIbHbIM
aHAJIN30M npu
pelieHnn
po¢eCCHOHATBHBIX
3aja4

[1IKc-4.1
B-2

3 IPOrpaMMHBIMH
CpelcTBaMHu LTSI
pa3paboTku
JITOPUTMOB
MAITUHHOTO O0Yy4YeHUs,
ITOpPUTMaMU
MOCTPOCHUS
UCKYCCTBEHHBIX
HEUPOHHBIX CETEN

[1IKc-4.1
B-3

00pa3oBaTeILHON MPOTPAMMBI

Tabnuia 3

Oranbl popMUPOBAHUS KOMIIETCHIIUN B MPOIIECCE OCBOCHUS OCHOBHOM

/o

KonTponmupyembie
paznenbl (TeMbI)
JUCUUTLTAHBI

OTtamnsl
dbopmupoBaHus
KOMIETEHIIUN
(HOMED
ceMecTpa)

Kon
. | HammeHnoBanue
KOHTPOJIUPYEMOU
OIICHOYHOT'O
KOMIIETEHIINH
CpelcTBa
(unu ee yacTu)




Pazgen 1.
IKc-4.1 3-1 VY CTHBIH onmpoc
Tema 1. Beenenue B [1Kc-4.1 3-3 7
1. | uHTEeIEeKTyalbHbIN 7 [1Kc-4.1 V-2 Y
aHaJInu3 JaHHBIX [IKc-4.1 B-1 sajanue Nel
MKc-4.1 B-2 CobGecenoBanue
Tema 2. Cragun [IKc-4.1 3-3 V CTHEL OHDOC
2. | MHTEJUIEKTYyaIbHOTO 7 ITKc-4.1 V-2 Co 6ece):[013alzme
aHajn3a JaHHbBIX I1Kc-4.1 B-2
ITKc-4.1 3-1 .
IKc-4.1 3-2 YceTHBIT 01poc
Tema 3. MeTonsl MKc-4.1 V-1 NupuBuayanbHOe
3. | MHTEIIEKTYaIbHOIO 7 [MKc-4.1 V-2 3ajianue No2
NuauBuayanbHOE
a”HaJIn3a JaHHBIX [1IKc-4.1 V-3
IKc-4.1 B-2 3aganue Ne3
Kc-4.1 B-3 CobecenoBanue
Tema 4. DOransl MKc-4.1 3-2
IIPOBEICHH MKe-4.1 3-3 CobecenoBaHue
4, 7
WHTEJJIEKTYaIbHOTO [1Kc-4.1 V-2 VerHsiii ompoc
aHaJIn3a JaHHBIX I1Kc-4.1 B-2
leva o HKc-4.13-1 YcTHBIH onpoc
Hcnonp3oBanue I1Kc-4.1 3-2 VMBI ATBHOE
UHCTPYMEHTOB [IKc-4.1 V-1 Y Nod
5. | MHTEIEKTYaJIbHOTO 7 IIKc-4.1 V-2 " 3a/1aHHC 5
aHaJIn3a JaHHBIX [TKc-4.1 V-3 HﬂHBHﬂyaj\?’;{oe
(Deductor, TKc-4.1 B-1 C%éHaHHe °
RapidMiner) Kc-4.1 B-2 o0OecenoBaHNe
PA3JIEJI 2

TEKYIAY KOHTPOJb O JUCHUILIAHE

Tekymuii KOHTPOJIb 3HAHUM UCTOJIB3YETCS I ONIEPATUBHOTO U PETYISIPHOTO
YIIPaBJICHUS YI€OHOU JESITeIbHOCTHIO (B TOM YHCIIE CaMOCTOSITEIIBHON paboToil)
oOydarommxcs. B ycnoBusix 6amibHO-pEHTHHTOBON CUCTEMBI KOHTPOJISI PE3YIbTAThI
TEKYIEro OIEHUBAHUS OOY4YaloOlIEerocsi HMCHOJB3YIOTCA KakK IOKa3aTellb €ro
TEKYyIIEro peWTHHra. TeKymHil KOHTPOJIb YCHEBAEMOCTH OCYLIECTBISECTCS B
TEYCHHE CEMECTpPA, B XOJI¢ MOBCEIHEBHON Y4eOHON pabOThI 1O MHAMBUIYaTHLHON
VHUIMATHBE TMpenojasBarensd. JlaHHbIA BUJ  KOHTPOJS  CTUMYJIUPYET Yy
o0ydJaromierocsi CTpeMJICHHE K CHCTEMAaTHYECKOW CaMOCTOSTENbHOW paboTe IIo
W3YyYECHUIO JUCHUIUIUHBI.

Tab0numa 2.1.
Pacnpenenenue 0annoB o BujgaM yueOHOU JI€SITEIbHOCTH
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(OamIpHO-pEUTUHTOBAS CUCTEMA)

Haunmenopanue Bup 3aganus
Paznena/Tembl 3 Beero K3P 3
YO P3 3a TeMy ©)
P.1.T.1 2 4 6 10
P.1.T.2 2 4 10
P.1.T.3 2 4 6 20
P.1.T4 2 4 6 10
P.1.T.5 2 4 6 20
Hroro: 1006 10 20 30 20 50

YO — ycTHBIH 0O1poc;
C — cobecenoBanue;
P3 — pa3zHoypoBHEBbIE 3a/1aHU;

I13 — mpakTHUyeckoe 3aHATHE;

K3P — xonTponb 3Hanuii no Pazneny;

CP — camocTtosTenbHas paboTa 00ydaromierocs
N3 — unpuBuyanbHOE 3a/1aHUE

2.1. PexoMeHIAMM 110 OLEHUBAHUIO MHIANBUIYAJbHbBIX 321aHUI

o0y4yarommxcs

MakcumaabHoe
KOJIMYECTBO 0AJLJI0B*

Kpurtepun

OTiIu4HO

BricTaBisiercss oOydaromiemMycsi: €CJIM  BBITOJTHEHBI
BCE IMYHKTHI pabOTHl CaMOCTOSTENIBHO, 0€3 OIINOOK,
eClIi TIPeIJIOkKEeH Oosiee paroOHATBHBIN aJITOPUTM
pEIIeHUs 3aJauH.

Xopouio

BrictaBnsiercs o0Oy4arnemMycs: €CIu
CaMOCTOSATEIFHO BBITIOJIHEHBI BCE MYHKTHI palOTHI,
JNOMYIIEHbl  HE3HAYUTEIbHbIE  OMIMOKH,  €CJIH
Npenyio)keH  Oojiee  palMOHANBHBIN  aJITOPUTM
peuieHus 3aJa4u.

Y 10BIIETBOPUTETBHO

BrictaBnsiercs oOyyaroliemycs: eciu
CaMOCTOSITENIbHO (MJIM C TIOMOIIBIO MPEno1aBaTes)
BBITIOJTHEHBI BCE TyHKTHI PAOOTHI, JOMYIIEHBI TPYObIe
OIUOKH.

HeynosnerBopurenbHo

BricTaBnsieTcs oOydaromeMycsi: €Ciud C IMOMOIIbIO
MIperoiaBaTesl BBIOJTHEHBI HE BCE TYHKTHI paOOTHI,
JOMYIIEHBI TPYObIe OIMHOKH.

* IIpencraBneno B Tabmuie 2.1.
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THUITIOBBIE UHANBUAYAJIBHBIE 3ATAHUSA 1J1A ITPOBEPKU
YPOBHSA KOMIIETEHLINHA

Tema 1. BBegeHne B MHTE/VICKTYAJIbHbIA AHAJIU3 TaHHBIX

NupuBuayanbHoe 3aganme 1
3ananue

Heo0xonumo opraHn3oBaTh MOJATOTOBKY AAHHBIX JJII NOCTPOCHHS] MOJEIH
kinaccudukanu. B kauecTBe JaHHBIX BbIOpaH HaOoOp NaHHbIX 00 upucax duiepa.
JlanHblii HaOOp JAAHHBIX MpeAHA3HAYEH U1l MOCTPOCHUS MOJENH KilacCu(UKaIUu.
HaGop mannwix o 150 sx3emmusipax upuca, 1mo 50 3x3eMIUISIPOB U3 TPEX BUIAOB —
Npuc merunucteii (Iris setosa), Wpuc Buprunckuit (Iris virginica) u HUpuc
pasznouBetHbIi (Iris versicolor) HeoOxonumo ckavath u3 penosutopusi Center for
Machine Learning and Intelligent Systems (HeoO0XoauM TOJBKO OJAWH TEKCTOBBIN
daiin ¢ manasiMu u3Mepenuit Iris.data): http://archive.ics.uci.edu/ml/datasets/Iris..
JIJist KaXK70ro SK3eMIUIsipa U3MEPSUIIUCh YEThIPE XapaKTEePUCTUKH (B CAHTUMETPAX):
1) nnuna HapyXHOW nonu okosonBeTHHKA (sepal length); 2) mmpuna Hapyx’HOM
nonu okonouseTHHKa (sepal width); 3) anuHa BHyTpeHHEW OJHM OKOJIOI[BETHHUKA
(petal length); 4) mmpuna BHyTpeHHeH qoiau okosorBeTHHKa (petal width). Ha
OCHOBAaHMHU 3TOT0 Habopa TaHHBIX TPeOyeTCsl MOCTPOUTH MPABUIIO KiIacCUpUKAIIHH,
OmpejeNstoniee BHJI pPACTeHHUs MO JaHHBIM U3MEpeHui. ITo  3ajaya
MHOTOKJIACCOBOM KJIacCH(pUKAILIUU, TaK KaK UMEETCs TPH Kjlacca — TpU BUJA UPHcCa.

Tema 3. MeToabl MHTE/VIEKTYAJBHOI0 AHAJIN3a TaHHBIX

NuauBuayajibHoe 3aj1aHue 3

3ananue

Ha ocnoBe mpenocraBnenHoro HaOopa manHblx Mall custumers.csv
peanu3oBaTh MOJENb Kiactepuzanuu MetonoM K-cpemnux. [Ins peanuzanun
KJIACTEPHOT'O aHaJIM3a UCIIOIh30BaTh sA3bIK Python.

Tema S. Ucnosib30BaHHEe HHCTPYMEHTOB MHTE/JIEKTYAJIbHOI0 AaHAJIN3A
nanHbIxX (Deductor, RapidMiner)
NuauBuayaabHoe 3a1aHHE S

3ananue
B xommepueckom Oanke umeetcst mpoAyKT "HeneneBoi noTpeOUTEIbCKUN
KpeIuT": KpeAUThl IPEIOCTABIISIOTCS Ha JIFOObIE 1IEIU C MPUHITUEM PEIICHUs B
TEYEHUE HECKOJIbKUX YacoB. B OaHke HaKoOIJIeHa CTaTUCTUYECKass UHPpOpMaIus
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0 3aeMIIMKaX M KayecTBE OOCITYKMBAHHS MMM JIOJIFa 32 HECKOJIBKO MECSIIEB.
PykoBoacTBO 0aHka, MOCTaBWJIO TeEpel OTIEJIOM KpEIUTOBaHUS 3ajady
pa3zpaboTaTh MOJE€Nb, MO3BOJIAIOIIYI0 MHHMMHM3MPOBATh PUCKH HEBO3BpaTa
Kpeaura. Ha oCHOBE 3TOW MOJENM NOJDKHO NPUHUMATHLCSA PELICHHUE - BBIAATH
KJIMEHTY, 0OpaTUBILIEMYCS B 0aHK, KPEUT WM OTKA3aTh.

[lokazath  mocnenoBaTEIbHOCTH  pEelIeHHUs 3TOW  OW3Hec-3a7auu
KJaccu(uUKalMy 3aeMIIMKa C TOMOLIbIO TOJX0Ja, KOTOpPbIA OCHOBaH Ha
aJropuTMme nepeBa peLIeHN. Hcnonp30Banuto VHCTPYMEHTApUU
aHanutuyeckou miargopmel Deductor.

2.2. PekoMeHIAIIMH 10 OIEHUBAHUIO YCTHBIX OTBETOB 00y4aI0OIINXCS

C 1enbio KOHTPOJS YCBOEHHUs MPOHAEHHOTrO Marepualia M ONpeneieHUs
YPOBHSI TOATOTOBJICHHOCTH OOYYaIOIIMXCS K M3YYCHUIO HOBOW TEMBI B Hadaje
NPAKTHYCCKOTO 3aHSATHS MPENOaBaTeIeM MPOBOIUTCS WHIWBUIYAIbHBIA YCTHBIH
OIPOC TIO BHITIOJIHCHHBIM 33JIaHUSM MPEBITYIICH TEMBI.

Kpurepuu orneHku.

Ouyenka «Omau4Ho)» CTaBUTCA, €CITU O0YUaIOIIUNACS :

1) mOJIHO ¥ apryMEHTHUPOBAHO OTBEUYAET IO COJEPKAHUIO BOMPOCA;

2) oOHapyXHuBaeT TIOHMMAaHHE MaTepuaga, MOXKET OOOCHOBaTh CBOM
CYXKIEHUS, TPUMEHUTh 3HAHUS Ha MIPAKTUKE, MPUBECTU HEOOXOAUMbIE TPUMEPDL;

3) u3naraeT Marepuall MOCJIEeJI0BATEIbHO W MPAaBUIBHO, C COOJIIOJCHUEM
UCTOPUYECKON M XPOHOJIOTUYECKOM MOCIEq0BaTEIbHOCTH;

Ouenka «xopouwioy — CTaBUTCS, €CIU OOy4alolIUMWCA JaeT OTBET,
yIIOBJICTBOPSIIONINI TeM € TpeOOBaHUAM, YTO U JJISI OIEHKUA «OTIUYHO», HO
JIOIyCKaeT OJHa-/IBE OITMOKHU, KOTOPBIE CaM K€ MCIIPABIISIET.

Ouenka «yoosinemeopumenvHo) — CTaBUTCS, €CIU  OOydYarouuiics
oOHapy>KMBaeT 3HAHUE U TTOHMMAHHE OCHOBHBIX MOJIOKEHUH JAaHHOTO 3aJaHus, HO:

1) uznaraer Marepuan HEMOJHO U JIONMYCKAeT HETOYHOCTU B OMPENEICHUU
MOHATHH WK (HOPMYITUPOBKE MPABUIT;

2) HE yMeeT JOCTaTOYHO TJIYOOKO W J0Ka3aTeabHO OOOCHOBAaThH CBOU
CYXKJICHUSI U TIPUBECTH CBOM MPUMEPHI;

3) uznaraet Matepuai HeTmoCAe0BATEIbHO U JIOMTYCKAET OIMNOKH.
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THUITIOBBIE BOIIPOCHI JJIAA CAMOITIOAT'OTOBKHA
JJIAA ITPOBEPKHX YPOBHA KOMIIETEHLINHN

Kontponupyemsie
paznenbl (TEMBbI)
y4eOHOM
JTUCIUTUTHHBI

Bomnpocs! a1 KOHTpoIIs 3HAHUM MO pa3aesiaMm JUCIUIUTUHBL

Paznen 1.

Tema 1. Beenenue B
WHTEJJICKTyaIbHbIN
aHaJIN3 JaHHBIX

1. Jlaiite onpenencuue Data Mining cornacuo I'puroputo
[Tareuxomy-Ilanupo.

2. B dewm 3akmiroyaeTcs Kiato4YeBas 1edb HHTEIICKTYaTIbHOTO
aHaJIN3a JIAaHHBIX?

3. Uto nmoapazymeBaeTcs moJl "CKPhITHIMU 3HAHUSAMU" B
koHTekcTe Data Mining?

4. Yewm ornmuaetcs Data Mining ot Knowledge Discovery
in Databases (KDD)?

5. Tlepeuncnure u KpaTKO OMUIIUTE 5 ATANOB TpoIiecca
KDD.

6. Tlouemy sTam OYMCTKU TAHHBIX KPUTHUCCKU BAXKEH JJIS
aHanuza?

7. Kaxkue 3amaum pemiarotcs Ha 3tarne TpaHchopMaru
JTAHHBIX?

8. Kakyto ponb urpaet uHTepnpeTanus pe3yabTaToB B
KDD?

9. Kakwue cymiecTBYIOT THUIIBI JaHHBIX (YUCIIOBBIE,
CHMBOJIbHBIC, TPAH3AKIIMOHHBIC)?

10.Yem oTiMuaroTCsi AUCKPETHBIE U HEMPEPHIBHBIC TaHHBIE?
[IpuBeauTe npuMepsHI.

11.YT1o Takoe TpaH3aKIIMOHHbBIC TAHHBIE U IJ€ OHU
IPUMEHSIOTCSA?

Tema 2. Ctaguu
HMHTEJJICKTYaJIbHOTO
aHaJIM3a JaHHBIX

12.Hazosure tpu craguu MAJl u naiite ux KpaTKyro
XapaKTEPUCTHUKY.

13.Yto Takoe cBoOOMHBIN TTouck (Discovery) u kakue
METOJbI OH BK/IIOYAET?

14.Kaxk paboTaeT mpOrHOCTUYECKOE MOICTUPOBAHIE Ha
OCHOBE HalJIEHHBIX 3aKOHOMEPHOCTE?

15. IlpuBenvTe MpUMEp MUCIIOIB30BAHMS aHAIN3A
uckirouenuii (Forensic Analysis).

Tema 3. MeTobl
WHTEJIEKTYaJIbHOTO
aHaJIM3a JaHHBIX

16.Ha kakue aBe rpymmbl gensatcs Metoasl MAJL o
NPUHIUITY pabOThI C JaHHBIMU?

17.Kakue anropuTMbl OTHOCSATCSI K METOJIaM PacCyX IACHUN
Ha nipenenentax (K-NN, Lazy-Learning)?
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Kontponupyemsie
paznenbl (TEMbI)
y4eOHOM
JTUCIUTUTUHBI

BOHpOCBI AJIs1 KOHTPOJIA 3HAHUM 1O pasaciiaM AUCHUITIIINHBI

18.B yem nmpeumyiecTBo JEPEBHEB PEIICHUN Mepe]
HEUPOHHBIMU CETAMMU?

19.Kak accouuaruBHble npaBuia (Apriori) NpUMEHSIOTCS B
purenne?

20. Kakue MeTo/1bl UCTIONIb3YIOTCS AJI IPOTHO3UPOBAHUS
BPEMEHHBIX PSIIOB?

Tema 4. DTansl
MPOBEICHUS
WHTEJJIEKTYaIbHOTO
aHaJIn3a JaHHBIX

21.1loyemy MoHUMaHUE 3a/1a4u — MEPBBIN U BaXKHEHIIHI
JTan aHajiusa?

22.Kakue maru BKJIFO4aeT IMOAr0TOBKA
JAHHBIX (MPETNPOUECCHUHT)?

23.Kaxk mpoucxout rmpoBepka KayecTBa
Mojienel (Baauaanus)?

24.1louemy UHTEpHpETALMS PE3YTbTATOB TPEOYET YUacTHs
aHanuTuka?

Tema 3.
Hcnionws3oBanue
HMHCTPYMCECHTOB
HHTCJUICKTYAJIbHOT'O
daHaJin3a JaHHBbIX
(Deductor,
RapidMiner)

25.B ueM 3aKIr04aroTCs KIIFOUYEBBIE PA3TUUMS MEKITY
Deductor u RapidMiner ¢ Touku 3peHust GpyHKIIHOHAIA
s Data Mining?

26.Kakue Tumbl 1aHHBIX (TaOJIMYHBIE, TPAH3AKIIMOHHBIE,
BPEMEHHBIC PsJIbl) MOJICPKUBAIOT 00€ 1aTGopmpl?

27.Kakue MeToasl TpaHCchOpMaIuu JaHHBIX (HOpMad3aIus,
JTUCKPETH3aIINs) TIOCTYITHBI B ATUX IuIaTdopmax?

28.Kak B aTux miargopmax peaan30BaHbl METOIbI
kiaacrepusaiuu (k-means, DBSCAN)?

29.Kakve HHCTpYMEHTHI BU3yalU3aIliH
pe3ynbTaToB (rpa UK, TEIUIOBBIE KAPTHI) MPEAJIaraloT
Deductor u RapidMiner?

30.C kaxkumu BHemHuME cucteMamu (1C, SQL, Excel)
unTerpupyrotcs Deductor u RapidMiner?

31.Kak B Deductor u RapidMiner
pealin3oBaHa ONTUMHU3AINS NIYOHHBI iepeBa (pruning)
JUISl IpeAoTBpallieHus nepeodyuenust moaenu? Kakue
napaMeTpbl HACTPONKH JOCTYITHBI JIJIst TOTO?
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Kontponupyemsie
paznenbl (TEMbI)
y4eOHOM
JTUCIUTUTUHBI

Bormpockl, BBIHOCHMBIE Ha CAMOCTOSTEIHHOE
o0ydeHue 1o pasjesiaM JUCIUTUTUHBI
(cobecenoBanue)

Paznen 1.

Tema 1. Beenenue B
WHTEJJICKTyalbHbIN
aHaJIn3 JaHHBIX

1. Tlouemy Data Mining cTan akTUBHO pa3BuUBaThcs B 90-x
rogax XX Beka?

2. Kakue HayuHbIE JUCHUIUIMHEI JIETJIM B OCHOBY METOJIOB
Data Mining?

3. Kak mkana usmepeHus BIUseT Ha BbIOOp MeTo10B Data
Mining?

4. Kakue popMathl TaHHBIX MOAJIEPKUBAIOT UHCTPYMEHTBI
Data Mining?

Tema 2. Cragun
WHTEJJIEKTYaJIbHOTO
aHaJIn3a JaHHBIX

5. HOIIGMy CBO60}IHBIﬁ IMOUCK CHHUTACTCA MHIAYKTUBHBIM, A
IMPOTrHO3UPOBAHUC — )IeﬂyKTI/IBHBIM?

Tema 3. Metoabl
UHTEJUICKTYaIbHOTO
aHaJIn3a JaHHBIX

6. B yeM nmpuHIIMIIHATBHOE OTIMYHE JIOTUCTUYCCKOMN
perpeccuu oT JIMHEWHOU perpeccun? B kakux 3amadax
Data Mining npumeHsieTcs Kaxkaas u3 Hux?

7. Kak paboraet MeToj 1 OOpHBIX BeKTOpOB (SVM) miis
knaccudukaruu? Kakue sapa (kernel) Hanbosee yacto
UCIOJIB3YIOTCS ¥ IoYeMy?

8. Kakue MeTpuku paccTosHus (€BKIUIOBO,
MaHXJTTEHCKOE, KOCUHYCHOE) TPUMEHSIOTCS B
anroputMax kiactepuzanuu? Kak BeiOOp MeTpuku
BIIUSIET HA PE3yJIbTAT?

9. B dem nmpeuMyIiecTBO nepapxXxuieckoi
knactepusanuu nepea k-means? Korga ee crout
UCII0JIb30BATh?

10.Kak anroputm APriori HAXoIUT YacThie HAOOPHI
itemset’oB? Kakue mapamertps! (support, confidence, lift)
KPUTHUYHBI JIsI HHTEPIIPETAIIUH TPaBUII?

11.TTouemy ancambaeBbiec MeToapl (Random Forest,
Gradient Boosting) gacTto outperform onxuHOUYHBIE
Mojenn? Kak oHU COYETarOTCs C AEPEBbSIMU PEIICHUMN ?

Tema 4.
MPOBEJACHUS
WHTEIEKTYaJIbHOTO
aHaIn3a JaHHBIX

Drarsl

12.TTpuBeauTe mpuMep mpakTudeckoro npumenenus Data
Mining B Gu3Hece (Harpumep, MPOTHO3UPOBAHUE
OTTOKA KJIMEHTOB).
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Kontponupyemsie
Bormpocsl, BBIHOCHMBIE HA CAMOCTOSTEIBHOE
paznenbl (TEMbI)
Stoi o0ydeHue 1o pasjesiaM JUCIUTUTUHBI
eOHoM
i (cobecenoBanue)
JTUCIUTUTUHBI
13.Kak B Deductor u RapidMiner peanu3oBaHbl
MHCTPYMEHTBI 111 OYMCTKH TaHHBIX (00padoTKa
IPOIYCKOB, BEIOPOCOB)?
Tema 5. “
14.Kakue anroputmsl kiaccudukanuu (I1epeBbs pelieHui,
Hcnonb3oBanue . A
SVM, neitpocetn) ectb B Deductor u RapidMiner?
UHCTPYMEHTOB
15.Kak miatdopMbl TOMOTAIOT UHTEPIIPETUPOBATH
UHTEJJIEKTYaIbHOTO
MoeNH (Hanpumep, 00bICHEHUE TIPaBUII aCCOIUAIIUN
aHanM3a JaHHBIX
WM BaXKHOCTU MPU3HAKOB)?
(Deductor, .
RapidMiner) 16.IIpuBeauTe npuMep peasibHOM 3a/1auu (Hampumep,
P MIPOTHO3UPOBAHKE TIPOJIaxk), rae Deductor wim
RapidMiner narot npeumyIiecTBo nepea Ipyrumu
WHCTPYMEHTAMHU.

2.3. PexomMeHAanMU 1O OLEHWBAHHUIO Pe3YyJbTATOB TECTOBbIX 3aJaHUH
o0y4yarommxcs

B 3aBepuieHnu M3ydeHHS KaKJAOro pasjiefia JUCIUIUIMHBI ITPOBOIUTHCS
TEeCTUpPOBaHUE (KOHTPOJIb 3HAHUH 110 pa3eiy).

Kpumepuu oyenusanus. YpoBeHb BBINOJHEHHS TEKYIIUX TECTOBBIX 3aaHUN
olleHMBaeTcd B Oamiax. MaKcHUMalIbHOE KOJHYECTBO OajljIoB IO TECTOBBLIM
3/IaHUSIM TIPEJICTaBIICHO B Tabmuiie 2.1.

TecToBble 3a/1aHms PEACTABICHBI B BUJE OIICHOYHBIX CPEACTB U B IOJTHOM
o0beMe TpeicTaBIeHbl B O0aHKE TECTOBBIX 3aJaHUN B JJICKTPOHHOM BHjie. B dorme
OIICHOYHBIX CPEJICTB IMPEJCTABICHBI TUIIOBBIC TECTOBBIC 3aJIaHMs, pa3pabOTaHHBIC
JUTSL U3YUYeHUS TUCIUIUIMHBI « IHTerparus nHGOpPMaIlMOHHBIX CUCTEMY.

THUITIOBBIE TECTOBBIE 3AJTAHUSA
JJII TEKYIIEI'O KOHTPOJIA
SAJAHUSA 3AKPBITOI'O TUITA

BBIBEPUTE OJWH BEPHBLIM OTBET / BBIBEPUTE HECKOJIbKO BEPHBIX
OTBETOB*

3aganmue 1

IIpouumaiime mexcm, evibepume 0OUH NPABUTLHBIL OMEEM U 3ANULUME
apeymenmul, 000CHO8bI8aOWUE 8b1OO0D.

NA]l (uHTennexkTyalbHBIA aHalu3 JIaHHBIX) — 3TO MPOLECC MOIJIEPKKU
NPUHATUSL ~ PELICHUM, OCHOBAaHHBIM HAa TOUCKE B  JIaHHBIX  CKPBITHIX
3aKOHOMEPHOCTEH, TO €CThb HW3BICYEHUS HH(OpPMALMHU, KOTOpasi MOXKET OBITh
oxapakTtepu3oBaHa Kak 3HaHus. Texnonoruss Knowledge Discovery in Databases
(KDD) onucbkiBaeT He KOHKPETHBIM aJTOPUTM WJIM MaTeMaTHYECKUW amnmapar, a
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MOCJIEIOBATENIbHOCTh ~ JIEUCTBUM, KOTOPYIHO HEOOXOJUMO  BBIINOJHUTH IS
MIOCTPOCHHUS MOJICNIU C 1eb0 u3BNeueHus 3Hanus. KDD BkitouaeT B ce0s dTaribl
MOATOTOBKM JAaHHBIX, NpenoOpaOOTKW (OYMCTKH) JaHHBIX, TpaHCPOopMaluu
JAHHBIX, TOCTpOEHUs Mojener (mpumeHenus MetogoB Data Mining) wu
MHTEPNPETALNHU MTOTYYEHHBIX PE3YJIbTATOB.

Kaxoii stan nporiecca KDD sBinsieTcst KIt0Y€BbIM AJ11 IPUMEHEHUSI METOI0B
Data Mining?

A. BeiOOpKa JaHHBIX U3 HCTOYHHKOB.

b. Ouuctka u Tpancpopmanus JaHHBIX.

B. Tloctpoenue mozaenelt ¢ momorbio anroputMoB Data Mining.

I'. UntepnpeTaiiysi HOJYy4YEHHBIX PE3YIbTaTOB.

OtBeT:
O6ocHoBaHue BHIOODA:

3ananmue 2

Ilpouumaiime mexcm, 6vibepume npasuibHbvle OMEemMbl U 3aAnUUUME
apeymeHmol, 000CHO8bl8aOUjUe 8b100D.

HNAJl (uHTenmneKkTyadbHBIH aHalu3 JaHHBIX) — 9TO MPOLECC MOIIEPKKU
OPUHATUSA  PEUICHWH, OCHOBAaHHBIM HAa TIOMCKE B  JAaHHBIX  CKPBITBIX
3aKOHOMEPHOCTEH, TO €CThb H3BJIEUEHUs HHPOPMAIMHU, KOTOpask MOXKET OBIThH
OXapaKTepH30BaHA KaK 3HAHMUSI.

Bce metonst UAJ] noapasaenstoTcst Ha JIBe OOJBIINE TPYIIIBI 0 MPUHIIUITY
paboThI C UCXOTHBIMU 00YYaIOIIMMU TAHHBIMU: HETIOCPEACTBEHHOE UCIIOJIb30BaHNE
oOydJaromuX JaHHBIX; BBIABICHHE M HUCIHOJIb30BaHHE (HOPMATU30BAHHBIX
3aKOHOMEPHOCTEM.

Kakue nBa meTona u3 nepeyrcIeHHBIX OTHOCATCA K Tpynne «BbisiBieHne u
UCIIONIb30BaHUe  (POpPMaANTM30BAHHBIX 3aKOHOMEPHOCTEW» B  KiIaccUUKAIIUU
metoaoB A L?

A. Meron 6mmkaiimrero cocena (k-NN).

b. JlepeBbs pemieHuid.

B. baiiecoBckue cetu.

I'. Heitponusie cetu.

Otger:
O6ocHoBaHUE BBIOOpA:

*(omeem — e6ce omeembl 6epHbBL — ObIMb HE MOIHCENT)

3AJAHUSA OTKPBITOI'O TUITA

3ananue 1

Ilpouumatime mexcm u 3anuwume pazeepHymoiii 000CHOBAHHBIL OMBEN.

NA]l (uHTennexkTyalbHBIA aHalu3 JIaHHBIX) — 3TO MPOLECC MOIIEPKKU
NPUHATUSA  PEIICHWH, OCHOBAaHHBIM HAa TOMCKE B  JAHHBIX  CKPBITHIX
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3aKOHOMEPHOCTEM, TO €CThb HU3BJICUEHUS HHPOPMALMH, KOTOpask MOXKET OBITh
0XapaKTepHU30BaHA KaK 3HAHMUS.

Cranuu npouecca MHTEJUIEKTYAIbHOTO aHAIN3a TAHHBIX:

. CBOOOIHBIM TMOUCK ONpenensieTcss KakK TMpoIecC HCCIeA0BAHMS
ucxonno BJI Ha mpeaMeT MOMCKAa CKPBITBIX  3aKOHOMEpPHOCTEH  0e3
MIPEABAPUTEIBHOTO  ONPEACIEHUS  TMIOTE3  OTHOCUTEIBHO  BUJA  OTUX
3aKOHOMEPHOCTEN.

. [Iporunoctuueckoe monenupoBanue (Predictive Modeling). 3nech, Ha
BTOpo# cranuu MAJl, ucnonps3yroTces mioabl padboTsl IEPBOM, TO €CTh HAlJICHHBIE B
BbJ1 3akOHOMEpPHOCTH MPUMEHSIIOTCS I MPEICKa3aHUsl HEU3BECTHBIX 3HAYEHUM.

. Ananu3 wuckmouenuit (Forensic Analysis). [IpeameroM gaHHOTrO
aHajau3a SBISIOTCS AHOMAJIUMU B PACKPBITBIX 3aKOHOMEpPHOCTSX, TO €CTh
HEOOBCHEHHbBIE UCKITIOUEHUSI.

3aoanue:

[Touemy cBoOOaHBIN mouck (Discovery) cuuTaeTcsi BaKHBIM STamoMm s
aHaimn3a OOJIBIINX JAHHBIX?

Kaxk nporanoctudeckoe MOAeIMPOBaHUE UCTIONIB3YET Pe3yabTaThl CBOOOTHOTO
noucka?

[IpuBeaute mnpumep ananmuza wuckiroueHuit (Forensic Analysis) wu3
npodeccroHaabHOM chephl.

Ortser:

3axanune 2

IIpouumaiime mexcm u 3anuwiume pazeepHymulil 000CHOBAHHbIL OMBEEM.

Pa3zBuTne nHPpOpMaIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTUH CTIOCOOCTBYET
3HAYUTEILHOMY YBEIWYEHUIO OOBEMOB, T€HEPUPYEMBIX NAaHHBIX. D(HPEKTUBHBIN
aHAJIM3 STUX MACCUBOB MO3BOJIAET U3BJIEKATH IIEHHBIE WHCANTHI, CIIOCOOCTBYIOIINE
NOBBIIECHUIO A()PEKTUBHOCTA YIPABICHUECKUX PEIICHHWH B KOMMEPUYECKOM
CEKTOpE, 3/IPAaBOOXPAHEHUU M TOCYNAapCTBEHHOM YyIpaBieHuHU. JlaHHas o0macTh
UCCIIEIOBAHUM M TMPAKTUYECKOTr0  NPUMEHEHHsS  MOJydlia  Ha3BaHUE
MHTEJUIEKTYaJbHbIN aHaIu3 JaHHbIX. Ero 1enb 3akiitodaercs: B OOHApyKEHUU paHee
HEU3BECTHBIX, HETPUBUAIBHBIX U MPAKTUYECKU IOJIE3HBIX 3aKOHOMEPHOCTEH B
OoIbIIMX HAOOpaX TaHHBIX.

3aoanue:

1. JlaliTe ompenelieHHEe HHTEIUIEKTyalbHOro aHaiuza aaHHbX (MAJL)
corimacHo ['puropuro Ilsarenxkomy-Ilanupo. Kakue kiroueBble XapaKTEPUCTUKHU
CKPBIThIX 3HAHUW OH BBLAEISIET?

2. O0bsicauTe, mouemy B 90-x rogax XX Beka BO3HHUKJIA MOTPEOHOCTH B
Metonax MAJl. Kakue qucuIInHbl JEriv B €r0 OCHOBY?
3. [IpuBenure npumep HETPUBHUAIBHOM 3aKOHOMEPHOCTH, KOTOPYIO

MOKHO 00HapyXHUTh ¢ ToMoIbio MAJI, n 00bsicHUTE €€ MPAaKTUYECKYIO MOJIb3Y.

OTBeT:



16

BOIIPOCHI K 3AYETY

Haiite onpenenenue Data Mining cormmacuo I'puroputo [Tarerikomy-Illammpo.

B yem 3aknrouaeTcs KiarodeBas Ledb HHTEIUIEKTYalIbHOTO aHaIu3a TaHHbIX ?

Yro nonpazymeBaercs noj ""CKpbITHIMU 3HaHUSAMH" B KOHTeKcTe Data Mining?

Yem otanuaercs Data Mining ot Knowledge Discovery in Databases (KDD)?

ITepeuncnure 1 KpaTko onuiuTe S5 3ranos npounecca KDD.

[Touemy 3Tanm OYMCTKU JJAHHBIX KPUTHUUYECKH Ba)KEH JIJIsl aHaIn3a?

Kaxkue 3amaum pemarorcs Ha atane TpaHCcHOpMAaLUMK JAaHHBIX ?

Kakyto pons urpaet unrepnperanus pe3ynbratoB B KDD?

Kaxue CYLIECTBYIOT THUIIBI JAHHBIX (YHCIIOBBIE, CUMBOJIbHBIE,

TpaH3aKIHOHHBIE)?

10.Yem oTnuyaroTcsi JUCKPETHBIE U HETIpEpbIBHBIC JaHHbIe? [IprBeauTe NpUMeEpHI.

11.Yr1o Takoe TpaH3aKIMOHHBIEC TAHHBIE U IJI€ OHU IPUMEHSIOTCS?

12.Tlouemy Data Mining ctan akTUBHO pa3BuBathes B 90-x romax XX Beka?

13.Kakue Hay4yHble TUCIMIUTMHBI JIETJIM B OCHOBY MeTo10B Data Mining?

14.Kak mikana uamepeHus BausieT Ha BbIOOp meTozoB Data Mining?

15.Kakue ¢hopmatsl JaHHBIX MOAAEPKUBAIOT HHCTpYMEHThl Data Mining?

16.HazoBure Tpu craguu MAJI (puc. 2) u naiite ux KpaTKyro XapaKTepUCTHUKY.

17.Y10 Takoe cBoOOIHBIN TToUCK (Discovery) u Kakue MeTOIbl OH BKJIFOYAET?

18.Kak paboTaer MpOrHOCTUYECKOE MOCIUPOBAHUE HA OCHOBE HAaMlJIEHHBIX
3aKOHOMEPHOCTEM?

19.TlpuBeauTe MpUMeEp UCIOIL30BaHUs aHan3a uckaodennit (Forensic Analysis).

20.[Touemy cBOOOAHBIA IMOUCK CUMTAETCS MHIYKTUBHBIM, a IMPOTHO3MPOBAHUE
— NeAyKTUBHBIM?

21.Ha xakwe nBe rpynmsl genarcs metonsl MAJl mo npuHIunmy paboTel ¢
JTAHHBIMU?

22.Kakue alropuT™MbI OTHOCSITCS K MeTO/1aM paccykacHui Ha nperieaentax (K-NN,
Lazy-Learning)?

23.B ueM mpeumyIecTBo JePEeBhEB PEIICHUN Mepe]] HEHPOHHBIMU CETSIMU?

24.Kax accormaTuBHbIC paBuiia (Apriori) MpUMEHSIOTCS B puTeiine?

25.Kakue MeTo/1bl HCTIONB3YIOTCA ISl IPOTHO3UPOBAHUS BPEMEHHBIX PSAIOB?

26.Ha xakwe nBe rpynmsl nensitcs metonsl WAJl mo mnpuHiumy paboTel ¢
TAHHBIMHU?

27.Kakwe anropuT™bI OTHOCSITCS K METO/IaM paccyxaeHnii Ha rperienenTax (K-NN,
Lazy-Learning)?

28.B ueM mpenmyIecTBo JePEBhEB PEIICHUN Tepe]] HEHPOHHBIMU CETSIMU?

29.Kak accornmatuBHbIe paBuiia (Apriori) MpUMEHSIOTCS B pUTeiiine?

30.Kakne MeToab! NCTIONB3YIOTCS JUTsl IPOTHO3UPOBAHUS BPEMEHHBIX PSIOB?

31.B ueM mOpUHIMNHAIRHOE OTIWYWE JJOTUCTUYECKON PpErpeccud OT JIMHEHHOU
perpeccun? B kakux 3agayax Data Mining npumeHsieTcs Kaxxaas U3 HuX?

32.Kak pabortaetr MeToa OmMOpHBIX BEeKTOPOB (SVM) mis kmaccudukanuu? Kakne
snapa (kernel) Hanbosnee yacTo UCHONIB3YIOTCS U TTOUeMy?

CoNoOR~ONE
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33.Kakue MeTpuku  paccTosiHUS (€BKJIMIOBO, MAaHX3TTEHCKOE, KOCHUHYCHOE)
MPUMEHSAIOTCA B alTOpUTMax Kiactepuzanuu? Kak BEIOOp METpUKH BIHMSIET Ha
pe3yibTat?

34.B yem npenMyIIeCTBO HepapXxuuecKon kiacrtepusauuu nepea k-means? Korna
€€ CTOUT UCIIOJIb30BATh?

35.Kak anroputm Apriori HaxoauT yacTeie HaOOpPHI itemset’oB? Kakue mapameTpsl
(support, confidence, lift) kpuTHUHBI AJ11 UHTEPIPETALIMH TTPABUI?

36.ITouemy ancam6ieBbie MeToanl (Random Forest, Gradient Boosting) uwacto
outperform oauHouHble Moaenan? Kak oHU coueTaroTcs ¢ 1epeBbIMH pelIeHU?

37.1louemy nMoHMMaHuUE 3a/1a4u — MEPBbIMA U Ba)KHEHIINI 3Tan aHanu3a?

38.Kakwue maru BKJIOUAET MOATOTOBKA JAHHBIX (TIPETPOLeCCHHT)?

39.Kak nporcxoauT npoBepKa KauecTsa Mozenen (Banuaanus)?

40.TToueMy MHTEpIpETAIUS PE3YIBTATOB TPEOYET yUacTHsI aHATUTHKA?

41.TlpuBenure mnpuMep MpakTUYecKoro npuMmenenust Data Mining B OusHece
(HampuMep, MPOTHO3UPOBAHNE OTTOKA KJIMEHTOB).

42.B 4yem 3aKItOYaroOTCs KIto4YeBbie pasinuuns Mexxay Deductor u RapidMiner ¢
TOUKH 3peHus pyHKunoHana 1 Data Mining?

43.Kakue THIIBI  TaHHBIX (Ta0NMMYHBIC, TpPaH3aKIMOHHBIC, BpPEMEHHBIC PSI/IbI)
MOJ/IJIEPXKUBAIOT 00€ TIaThOopMbI?

44 Kakue MeToAbl TpaHChOpMAIMKM JaHHBIX (HOpMaau3alus, JUCKPETHU3ALINA)
JOCTYITHBI B 3TUX TU1aTopmax?

45.Kak B »TuX IuiatdopMax peanrn3oBaHbl METObI Kiactepusaiuu (K-means,
DBSCAN)?

46.Kakuie "HCTPYMEHTHI BU3YyaJIU3allMK Pe3yJIbTaToB (TpavKu, TETJIOBBIE KAPTHI)
npemiararoT Deductor 1 RapidMiner?

47.C xakumu BHemmHUME cuctemamu (1C, SQL, Excel) unaterpupyrotcs Deductor
u RapidMiner?

48.Kak B Deductor u RapidMiner peain3oBaHa ONTHUMU3ANMUS TIYOUHBI
nepesa (pruning) s TpeAOTBpalieHHs MepeoOyueHus wMonenu? Kakue
napaMeTpbl HACTPOUKH JTOCTYIHBI AJIs 3TOro?

49.Kax B Deductor u RapidMiner peain3oBaHbl HHCTPYMEHTBI ISl OYUCTKH
JTaHHBIX (00paboTKa MPOITYCKOB, BHIOPOCOB)?

50.Kakue anroputmbl knaccudukaimu (nepesbs pemennii, SVM, HeiipoceTn) ecTh
B Deductor u RapidMiner?

51.Kak  margopMbl  MOMOTAIOT MHTEPIPETUPOBATH  MOJAENHU (HATIPUMED,
0O0BSICHEHHE MPaBUJI ACCOLMALIMU WIIM BaXKHOCTU MPU3HAKOB)?

52.TIpuBenuTe MpuMep peanbHOU 3a1a4u (HampuMep, MPOTrHO3UPOBAHUE TIPOJIAK ),
raie Deductor wmm RapidMiner paioT mnpewMymecTBo mepen APYTUMH
MHCTPYMEHTaMHU.



