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"YTBEPXKJIAIO"
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Pabouas mporpamma mepecMoTpeHa, oocykaeHa u ogoopena st ucronaeHust B 2028 - 2029 yaebHOM oy Ha
3acenannu kadenpbl MHGOPMALIMOHHBIX TEXHOJOIHI

[Iporokom ot " " 2028 1. No_

Rag. kahemoii kann.dwz.-maT.Havk. norent. bnanvm H.B. (nomnucy)

BuzupoBanue PIIJ] a5 ucnosineHusi B ouepeIHOM y4eOHOM roay
"YTBEPXKJIAIO"

Pabouas mporpamma nepecMoTpeHa, 00CykieHa 1 ogoopeHa mis ucronHernst B 2029 - 2030 yueGHOM TOAy Ha
3acenannu Kadenpel MHPOPMAIIMOHHBIX TEXHOIOTHI

[Iporokon ot " " 2029 1. Ne_

3aB. kadenpoil kaua.¢us.-mat.HayK, oueHt, bpagyn H.B. (tonmucy)



PA3JIEJ 1. OPTAHU3AIIMOHHO-METOJJUYECKHIA

1.1. HEJIX JUCHUAITJINHBI

Wzyuenne TeopeTHyeCcKUX OCHOB, METOAOB M TEXHOIOTUH HHTEIUIEKTYaIbHOTO aHanu3a qaHubix (Data
Mining), a Takxke KX MPaKTHYECKOTO MPUMEHEHHS JJIsl OOHAPYKESHUS CKPBITBIX 3aKOHOMEPHOCTEH, TIPOrHO3UPOBAHUS
W TIOAJCPKKU NPUHSTHS PEIICHHH.

1.2. YYEBHBIE 3AIAYN N CHUITJINHBbI

U3y4uTh Oa3oBbie oHSATHs Data Mining u ero Mecto B mporiecce U3BICUCHUS 3HAHHUIA;
OCBOMTbH KJIFOUEBBIC METOIbl MHTE/UICKTYAJIbHOTO aHaJIM3a TaHHBIX;

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

HAy4IMThCS paboraTh ¢ uHcTpyMenTamu Data Mining: Deductor, RapidMiner.

1.3. MECTO JUCHUILIAHBI B CTPYKTYPE OCHOBHOM OBPA3OBATEJIbHOM
INPOI'PAMMBI

Huxn (paznen) OITOIT BO: | F1.B

1.3.1. Jucyunnuna "Unmennexmyanvuviii ananuz oaunvix" onupaemces na cieoyrouwue snemermol OIIOI1
BO:

Teopust BeposATHOCTEN U MaTEMaTUUECKasi CTATUCTUKA

AnanuTrka qanHbIX Ha Python

1.3.2. Jucyunauna "HumennekmyanvHolli ananus 0anHulx" vicmynaem onopou O0as Ciedyrouux
9/IEMEHMO8.

[IpepuninoMHas npakTHKa

Pa3paboTka nmporpaMMHBIX TPUIIOKEHUH

1.4. PE3YJIBTATBI OCBOEHMUS IMCIUAIIJINHBI:

IIKc-4.1: Ilpumensem coepemennvie UHPOPMAYUOHHbIE MEXHOIO2UU NPU NPOEKIMUPOBAHUL, PeaTu3ayull,
OyeHKe Kauecmed U aHanu3d 3 HeKmusHoCmU nPOSPAMMHO20 0becnedenust 05 peleHst 3a0ay 8 Pa3TUHbIX
npeomemmuvix 001acmsx

3HaTh:

yp0BeHb 1 [merompl HUHCTPYMEHTAJIBHBIC CPEJICTBA HHTCIVICKTYAaJIbHOI'O aHaIn3a OOJBIINX JaHHBIX

YpoBeHb 2 | IporpaMMHBI€ TUIATGHOPMBI 1 OMOIMOTEKN [T PEeLIeHHs 3aa9 MAITMHHOTO O0YYeHNS 1 aHaJIn3a
OOINBIINX TAHHBIX CTAHJIAPThI IPOBEACHUS aHAIN3a JaHHBIX

YpoBeHnb 3 | ocobeHHOCTH METOZ0B 00PaOOTKH M aHaJM3a TaHHBIX - COBPEMEHHBIN OMBIT HCIIOIb30BAHUS aHATTN3a
OOJIBIINX JTAaHHBIX

YMeTh:

YpoBeHnb 1 | mpuMeHATs UHGOPMAIIMOHHBIE TEXHOJIOTUH IS PEIIeHHs MPO(eCCHOHAIBHBIX 3312

YpoBeHb 2 | CTPYKTYpHPOBATH JaHHBIE IS AallbHenIe 00paboTKu

YpoBenn 3 |permars NpuKIagHbIEC 330241 ¢ IOMOIIBIO METOI0B HHTEIJIEKTYaIbHOTO aHaIN3a JAHHBIX U OLEHUBATh
Mozenr OOJIBIINX JAHHBIX

Bnagers:

YpoBennb 1 |HaBbIKaMH IPUMEHEHUS] MHYOPMALMOHHBIX TEXHOIOTUHN AT peain3auny NpodecCHOHANbHBIX 3a1a4

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

YpoBenb 3 | porpaMMHBIMH CPEACTBAMH Ul Pa3paOOTKH aJrOPUTMOB MAIIMHHOTO 00y4YeHuUs

B pesynomame oceoenua oOucyunaunvt ""Humennekmyanonsiii ananus 0annvix' oodyuarowuiics

3.1|3uark:

OCHOBHBIC MCTO/IBI c60pa, MOATOTOBKHU, NUCCIICAOBAHUA U MOACITIUPOBAHUS JAHHBIX;

BO3MOKHOCTU Pa3JIMYHBIX MCTO0B UHTCIUICKTYAJIbHOI'O aHAJIN3a JAHHBIX,

KJIacChI 3a]1a4, Ui KOTOPBIX LEeeCO00pa3HO UCIOJIB30BaTh METO/Ibl MHTEJICKTYaIbHOTO aHaJN3a JaHHBIX
(xknmaccuukanus, KIacTepusalys, perpeccusi, MPOrHo3UPOBaHUE U JIp. ).

3.2| YMmerh:

BI)I6I/IpaTI> MCTObl MHTCIIJICKTYAJIbHOI'O dHAJIM3a JaHHbIX, aICKBATHBIC pemaeMoﬁ Ou3HeC -3a1a4€;

NPUMCHATb MCTOAbI MHTCIIJICKTYAJIbHOI'O dHAJIM3a JaHHBIX JJId PCHICHU IMPAKTUYCCKUX 3a1a4, TAKUX KaK
KJ'IaCCI/I(l)I/IKaI_H/ISI, perpeccus, KiacTepusanunsa U IporHo3MpoOBaAHUC,




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 (3HAHWI, YMEHUH U IPUOOPETEHHBIX HABBIKOB), KOMIIETEHIIMH C MOCTEAYIOMNUM 00beIMHEHN EM
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 3aJIaHHAI U T.11.), OIIEHKH aKTHBHOCTH paboThl 00yJaronierocs: Ha 3aHsATHH, BKIIIOYas 3aJ[aHUs
JUIs1 CAMOCTOSITEIbHON paboTHI.

Hpomeofcymouuaﬂ ammecmavus

Pe3ynbTaThl TEKyIIEro KOHTPOJS U MPOMEXKYTOYHON aTTecTanuu GOPMUPYIOT PEHTHHIOBYIO OLIEHKY PabOoThI
cryzaeHTa. Pacripeznenenue 0anioB pu GOpMUPOBAHUN PEHTHHTOBON OIEHKH PaOOTHI CTY/IEHTa OCYIIECTBIISIETCS B
COOTBETCTBHH C JACHCTBYIOUINM JIOKAJIbHBIM HOpMaTUBHBIM akToM. [lo aucuummmne "MHTeeKTyanbHbBIN aHaIn3
JaHHBIX" BUJIOM NMPOMEXKYTOYHON aTTECTAIINH SIBISIETCS 3a4eT C OI[EHKOU

PA3JEJ 2. COAEP KAHUE JUCHUTIJIMHBI

2.1. TPYAOEMKOCTb OCBOEHUA JUCHHUIIJINHBI

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

KonmdecTBo 9acoB, BRIACISIEMBIX HA KOHTAKTHYIO pa0OTy € MPEnoiaBaTelIeM U CaMOCTOITENEHYIO 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. Beenenue B MHTEIIICKTYalIbHBINA aHAIN3 7 2 MKc-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/

18

[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/

14

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/

18

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/

14

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 12 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. Mcnionb3oBaHUE HHCTPYMEHTOB 7 14 [1IKc-4.1 JI1.1J11.2 0
MHTEIUIEKTYalIbHOro aHanu3a nanubix (Deductor, JI1.3J12.1
RapidMiner) /Cp/ 2.2
JI2.3J13.1
JI3.2
019233
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. CamocTosiTeIbHas paboTa mpeaHasHadeHa s BHeayIMTOPHON pabOThI CTYICHTOB, CBA3AHHOMN ¢ H3yYCHHUEM

JIOTIOTTHUTEIILHOM JTUTEPATYPHI 10 TUCHUTLINHE, MOJrOTOBKON K TEKYIIEMY M CEMECTPOBOMY KOHTPOITIO, a TAKKe
BBITMOJTHEHUEM WHIAWBUAYATLHOIO 3a1aHHUS 38 KOMITBIOTEPOM C UCIIONB30BAHUEM HEOOXOUMOT0 TPOrPaMMHOTO
o0ecrieueHus

PA3JIEJ] 4. YHEBHO-METOANYECKOE U MATEPUAJIBHO-TEXHUYECKOE

OBECIIEYEHMUE JUCHUIIJINHBI

4.1. Pexomenayemasi JuTepatrypa

1. OcHoBHas JuTepaTypa

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

yueOHO-MeTonn4ecKoe ocodue - TEeKCT : SeKTPOHHBIN. -
URL.: https://e.lanbook.com/book/218693 (92¢.)

2021

2. Jlono/IHMTEJIbHASI JINTEPaTypa

ABTOpBHI, 3ariaBue W3narenscTBO, rog
JI2.1 (O. B. Jlanckux, B. |HHTennekTyanbHbIi aHaIn3 TaHHBIX | yaeOHOE mocobue Kupos : Barl'y, 2023
I'. Jlanckux (240c.)
JI2.2 | A. B. Bamsatun WHTennexkryanbHBIN aHAN3 JaHHBIX : y4eOHOe TocoOue Mocksa : PTY MUP3DA,
(123c.) 2023
JI2.3 |M. B. XauymosB Brenenne B MHTEIUTEKTYaIbHBIN aHAIN3 TAHHBIX : Mocksa : PTY MUPDA,

yaebHoe mocodue (196cro)

2023

3. MeToauyeckue pa3padoTku

ABTOpBEI,

3armaBue

H3nmaTenbcTBO, TON

J3.1

N.B. TapabaeBa

KoHcIekT nekiuii mo yaeOHOH TUCIUIUIHHE 110 YIeOH O
qcnuIuimHe «HTeeKTyanbHbI aHaT|3 TAHHBIX IS
oOyuarormmxcs 4 Kypca 00pa3oBaTeIbHON MPOTPaMMBI
OakanmaBpuaTa HampaiieHUs moarotoBku 9.03.03
IIpuknamaas napopmatrka (mpodruts "[lpukiramHas
nH(POPMATHKA B YIIPABJICHHN KOPIIOPATHBHBIMH
HHPOPMAITHOHHBIMU cHCTeMaMU'") OUHOM (hOpMBI
obyuenws (96c.)

Honenk : ®I'bOY BO
"ITOHAYUI'C", 2024

J3.2

N.B. Tapabaesa

Meronuueckue peKoMeH Ay J1s1 TPOBEACHHS
MIPaKTUIECKUX 3aHITHIA M0 YIeOHON MTUCITUTLINHE
«VHTeNeKTyanbHbIH aHAIM3 JAaHHBIX) IS
oOyuarormmxcs 4 Kypca 00pa3oBaTEbHON MTPOTPaMMBI
OakanaBpuaTa HampasieHHus nmoarorosku 9.03.03
[Ipuxnannas nadopmaruka (mpodws "[lpuxitagHas
nH(pOpPMAaTHKa B YIIPaBJIECHUN KOPIIOPATUBHBIMU
rH(OPMAIMOHHBIMA cUCTeMaMU") OYHOHN (hOPMBI
ooyuenws (60c.)

Houenk : ®I'bOY BO
"MIOHAYUI'C", 2024

4.2. Ile

peveHb pecypcoB

UHGOPMALMOHHO-TEJEKOMMYHUKAIMOHHOI ceTu "UHTepHeT"

9BbC «(3BHAHUYM)»

31 https://znanium.ru

np |Hayunas snexkrponnas 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
MMpoOu3BOACTBA:




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 MpenoaBaTes, HOCaJOUHbIE MECTa 10 KOJIUYECTBY 00yUaromMXcsl, TOCKa MeIoBasi, epCOHAIbHBIN
KOMITBIOTEp C JUIIEH3UPOBAHHBIM IPOIPAMMHBIM O0ecTiedeHreM 00IIero HasHaueHMsl, MyJIbTUMEMIHBIA TIPOEKTOpP,
JKpaH, UHTEPAKTUBHAs IaHEIb.

PA3JIEJI 5. ®OHJI 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 KOHTekcTe Data Mining?

. Uem otnmuaercst 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 3amaun pemarorcs Ha 3rare TpaHcopmaruy TaHHbIX?

. Kakyto posb urpaer untepnperanus pe3yinbpratos B KDD?

. Kakue cymiecTBytoT THIIBI JaHHBIX (YHMCIOBBIE, CHMBOJIBHBIE, TPAH3AKI[MOHHBIE)?

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

11. Yto Takoe TpaH3aKIIMOHHBIE TAHHEIE U TI€ OHHU TIPUMEHSIOTCS?

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

13. Kakuie Hay4HbIe TUCIUIUTMHBI JIETJIM B OCHOBY MeTonoB Data Mining?

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

15. Kakue popmaTsl JaHHBIX MOJIEPKUBAIOT HHCTpYMeHThI Data Mining?

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

17. Yro Taxkoe cBoGoaHEIH mouck (DisCovery) u kakue MeToIbl OH BKIIFOUaeT?

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

19. TIpuBennTe MpHMeEp MCIIOIB30BAHMS aHAIM3a HCKmouenuit (Forensic Analysis).

20. [Touemy cBOOOTHBIN MTOUCK CYUTAETCS MHIYKTHBHBIM, a TPOrHO3UPOBAHUE — JETyKTHBHBIM?

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

22. Kakue alropuT™Mbl OTHOCSTCS K MeToiaM paccyskaenuii Ha nperenentax (K-NN, Lazy-Learning)?

23. B ueM npeuMyIIecTBO JEPEBbEB PELICHUN MTepea 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 AL mo mpuHIny paboThl ¢ JaHHBIMA?

27. Kakue aqropuT™Mbl OTHOCSITCS K METO/IaM paccysxaenuit Ha npenenentax (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 meros onopHbix BekTopoB (SVM) mist kinaccnpuxanuu? Kakue sapa (kernel) nandonee
4acTO UCIIONB3YIOTCS U TOUeMYy?

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

34. B yeM mpenMyIecTBO HepapXuueckoil kiactepuszanuu nepea k-means? Korna 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) gacto outperform onuHO4HBIE

O 01N Nk~ Wi —




mozenu? Kak oHM coueTaroTcs ¢ JepEBbsIMU pPelieHui?

37. IloueMy nMoHMMaHME 3aJja4y — [IEPBBIN U BayKHEMIINI 3Tan aHamu3a’?

38. Kakue maru BKIIOYaeT MOATOTOBKA AaHHBIX (IPENpOLECCHHT)?

39. Kak mporcxoauT nmpoBepka KauecTBa Mojenei (Banuaanus)?

40. [Touemy HHTEpHIpETaLIUs PE3yIHTATOB TPEOYET yUacTusl aHaNUTHKA?

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

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

43. Kaxuie THITBI JaHHBIX (TaOJIMYHBIC, TPAH3aKLMOHHBIE, BPEMEHHBIE PSIIIbI) MTOAACPKUBAIOT 00€ TIaTPOpMbI?
44. Kaxue MeToapl TpaHCQOpMaIMK JaHHBIX (HOpMaU3alys, TMCKPETH3allKs1) TOCTYITHBI B 3THX miaatdopmax?
45. Kak B 3THX atdopmax peann3oBaHbl MeTozbl kiaactepuzanun (k-means, DBSCAN)?

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

47. C xaxumu BaemanmE cucremamu (1C, SQL, Excel) unrerpupyrorcs Deductor u RapidMiner?

48. Kak B Deductor u RapidMiner peann3oBaHa onTHMHU3aiKs MIyOUHBI epeBa (Pruning) uis npeaoTBpalieHus
nepeoOydeHus mojenn? Kakue napaMmerpsl HACTPOWKHU JIOCTYITHBI JJIst 3TOTO?

49. Kak B Deductor u RapidMiner peann3oBaHbl HHCTPYMEHTBI JIJIsl O4MCTKH JaHHBIX (00paboTKa MPOITyCKOB,
BBIOPOCOB)?

50. Kakwe anroputMsl kinaccuukarmu (aepeBbs pernennii, SVM, Heiipocern) ects 8 Deductor u RapidMiner?
51. Kak miatopMbl TOMOTarOT HHTEPIPETUPOBATH MOAEITH (HaIIpuMep, 00BICHEHUE TTPABIIT ACCOITUATIHH HITH
Ba)KHOCTH TPU3HAKOB)?

52. TlpuBeanTe MIpUMeEp peanbHON 3a1a4un (HapuMep, IIPOrHO3UpOoBaHKe mpoaax), rae Deductor nm
RapidMiner garoT npeumyIiecTBo mnepe ApYyruMu HHCTPYMEHTAMHU.

TUIIOBBIE TECTOBBIE 3AJJAHUA

JJIA TEKYIIETIO KOHTPOJIA

3ANAHUA 3AKPBITOI'O TUITA

BBIBEPUTE OJIMH BEPHBIN OTBET / BRIBEPUTE HECKOJIBKO BEPHBIX OTBETOB*

3amanue 1

[IpounTaiitTe TEKCT, BRIOEPUTE OAMH MIPABHIBHBIA OTBET M 3aIHIIUTE apTyMEHTHI, 000CHOBBIBAIOIIINE BHIOOD.

A/l (MHTeIeKTyaIbHBIN aHaMU3 TAaHHBIX ) — 3TO MPOIecC MOAAEP KKH MPUHATHS PElIeHIH, OCHOBAaHHBIN Ha ITOHCKE
B JTAHHBIX CKPBITHIX 3aKOHOMEPHOCTEH, TO €CTh U3BJICUEHI HHPOPMAIIUU, KOTOPas MOXKET OBITh OXapaKTepr30BaHa
kak 3Hauus. Texnomorus Knowledge Discovery in Databases (KDD) onmceiBaeT He KOHKPETHBIN alTOPUTM HITH
MaTeMaTHYeCKHH anmapar, a mocjaenoBaTeIbHOCTh AeHCTBUH, KOTOPYIO HEOOXOAMMO BBIITOIHUTE JJISl IIOCTPOCHUS
MoemnH ¢ 1enbro m3BneueHus 3Hannsa. KDD Bxirodaer B ce0sl 3Tamsl MOATOTOBKH TAHHBIX, TTPEI00paOdO0TKH (OIHCTKH )
IMaHHBIX, TPaHC(OPMAIMHK JaHHBIX, IIOCTPOEHUS Mozenel (mpuMenenns meronos Data Mining) u urTeprperamnun
TTONTyYEHHBIX PE3yIbTaTOB.

Kaxkoit atam mponecca KDD siBisiercst KimroueBbIM Iiist ipuMenenns meroxos Data Mining?

A. BriOopka JaHHBIX U3 UCTOYHUKOB.

b. Ouncrtka u Tpanchopmarys TaHHBIX.

B. IToctpoenue mozeseii ¢ momornsio aaroputmos Data Mining.

I'. aTepnperanus NOIy4YEeHHBIX PE3YIbTATOB.

Ortser:
ObocHoBaHWE BBIOOpA:

3amanue 2

[IpounraiiTe TEKCT, BRIOEPUTE MPABUIBHBIE OTBETHI M 3AIHIINTE apTYMEHTHI, 000CHOBBIBAIOIIINE BHIOOD.

WA/l (MHTeIIeKTyaIbHBIH aHaIU3 TAHHBIX ) — 3TO MPOIIeCcC MOAIEPIKKH MPUHATHS PElIeHIH, OCHOBAHHBIN Ha ITOUCKE
B JJAHHBIX CKPBITHIX 3aKOHOMEPHOCTEH, TO €CTh U3BIIEUEHI HHPOPMAIIUU, KOTOPask MOXKET OBITh OXapaKTepHU30BaHa
KaK 3HaHMSL.

Bce meronst UA]] nonpasnensrorcst Ha e OOMbIKE TPYIIIEI 10 MPUHITUITY pa0OTHI ¢ HCXOTHBIMU O0YYaFOIIUMU
JAHHBIMU: HETTOCPEICTBEHHOE UCTIONB30BaHe 00yJaIONINX JaHHBIX; BRISBICHUE U UCIIOIB30BAHUC
(hopManTM30BaHHBIX 3aKOHOMEPHOCTEH.

Kaxkue nBa Merona U3 nepedrcieHHbIX OTHOCATCS K rpynie « BeIgBIIeHUE U NCIIOIb30BaHue (DOpMaTH30BaHHBIX
3aKOHOMEPHOCTEH» B Kinaccuduramuu MeroaoB MAJL?

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

b. [lepeBsbs perieHuit.

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 3aNMIINTE Pa3BEPHYTHIE 000CHOBAHHBIIN OTBET.

HNAJl (MHTemIeKTyaIbHbIN aHanu3 TaHHBIX ) — 3TO MPOLEcC MOANEPKKH MPUHATHS PElIeHNH, OCHOBAHHBIM Ha MOHCKE
B JJAHHBIX CKPBITBIX 3aKOHOMEPHOCTEH, TO €CTh M3BJICUEHH HH(OPMAILIUH, KOTOpask MOXKET ObITh OXapaKTepru30BaHa
KaK 3HaHMSL.

Craauu mporecca HHTEIUIEKTYaIbHOTO aHAN3a TaHHBIX:

* CBOOOIHBIN TTOUCK ONpenessercs Kak Mpolecc ucciaenopanus ucxoanon b/ Ha npeaMer morcka CKphIThIX
3aKOHOMEPHOCTEH 0e3 peBapUTENBHOIO OMPE/eTICHNs] THUIIOTE3 OTHOCUTENLHO BUIa 3TUX 3aKOHOMEPHOCTEH.

* [Ipornoctrueckoe momaenuposanue (Predictive Modeling). 3mech, Ha BTOpoit ctaanu MAJI, HCTOIB3YIOTCS

TUI0/16I PabOTHI TIEPBOH, TO €CTh HaiiieHHbIe B bJ] 3aKOHOMEPHOCTH PUMEHSIOTCS ISl TIPENICKA3aHUsI HEM3BECTHBIX
3HA4YEHUH.

* Amanmus uckimouennii (Forensic Analysis). IIpeaMeroM HaHHOTO aHAIKM3a ABJISIOTCS aHOMAJIMH B PACKPBITHIX
3aKOHOMEPHOCTSIX, TO €CTh HEOOBSICHEHHBIE NCKITIOYEHNA.

3amanue:

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

Kak mpornoctaueckoe MoJIeIMpOBaHIE UCTIONB3YET Pe3yabTaThl CBOOOIHOTO MOUCKA?

ITpuBennTe nmpuMep aHamm3a uckiaroueHuii (Forensic Analysis) u3 nmpodeccrnonanbHol chepsl.

Ortger:

3amanue 2

[IpounTaiiTe TEKCT M 3aMUIIUTE PA3BEPHYTHIA 0O0CHOBAHHBIN OTBET.

PazBuTre nHpOpMaIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH CITIOCOOCTBYET 3HAUYUTENTFHOMY YBEIIMIEHUIO 00bEMOB,
TeHEepUPYEeMbIX TaHHBIX. D(PPEKTUBHBIN aHATN3 3TUX MACCHBOB ITO3BOJISIET U3BJIEKATH [IEHHBIC HHCANTHI,
CHOCOOCTBYIOIIME TIOBBIIEHUIO A(PEKTUBHOCTH YIPABICHUYECKUX PEIICHIH B KOMMEPYECKOM CEKTOpeE,
3IpaBOOXPAaHEHUH U TOCYITaPCTBEHHOM yTipaBieHnuH. J(aHHas 00IaCTh HCCIeIOBAHUHA U PAKTUYECKOTO IIPUMEHEHNS
MOTy4HJIa Ha3BaHNE HHTEIUIEKTya IbHBIA aHATN3 JaHHBIX. Ero 1enp 3axioyaercss B 00Hapy>KEHUHU paHee
HEN3BECTHBIX, HETPUBUAIBHBIX U IPAKTUYECKHU MOJIE3HBIX 3aKOHOMEPHOCTEH B OONBIINX HA0Opax JaHHBIX.

3amanue:

1. [aiite onmpenenenue nHTEUIEKTyanbHoro aHann3a qanHbix (MAJl) cormacuo ['puropuro [Isremxomy-

[Iammpo. Kakne kimroueBbie XapaKTePUCTHKN CKPBITHIX 3HAHUH OH BBIAEIACT?

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

JIETJIA B €70 OCHOBY?

3. [IpuBenuTe MprMep HETPUBUAIHLHONW 3aKOHOMEPHOCTH, KOTOPYIO MOXKHO OOHAPYXUTH ¢ ToMotpio MAJ], u
OOBSICHHUTE €€ MTPAKTHIECKYIO TTONIB3Y.

OrTBer:

5.2. Tembl NHCbMEHHBIX PadOT

5.3. @oH[ 01IEHOYHBIX CPEICTB

@DoH/1 OIIEHOYHBIX CPEACTB MUCIUILTHHBI "MHTEIIeKTyanbHbIN aHaTN3 JaHHBIX " pa3paboTaH B
COOTBETCTBHH C JIOKAJIbHBIM HOpMaTuBHEIM akToM  PI'BOY BO "JOHAYUI'C".

@DoH/1 OIIEHOYHBIX CPEACTB TUCIUILTMHBI "MHTEINeKTyanbHbI aHAIN3 TAHHBIX" B IIOJIHOM 00BeMe
MIPEICTABIICH B BUJIC MpHIOKeHUs! K Jannomy PITJI.

5.4. IlepeyeHb BH/I0B OLICHOYHBIX CPEACTB

YcTHBIH onpoc (POBOAUTCS HA MPAKTUYCSCKUX 3aHATHAX; KOHTPOJIb 3HAHUN pasjena yueOHOU JUCIUIITHHBI)
WNuauBuayansHble 3a1aHAS
CobecenoBanue

PA3JIEJ 6. CPEACTBA AJJAIITAIIMU ITPEITIOJABAHUSA JTUCHUIIVIMHBI K




IHOTPEBHOCTAM JIMIL C OTPAHUYEHHBIMHU BOSMOXHOCTAMMU 31I0POBbA

B cnydae Heo0X0AMMOCTH, 00YYaIOIIMMCS 3 YKCIIA JIUI C OTPAaHUYCHHBIMU BO3MOKHOCTSIMH 3JI0POBbsI (110
3asBJICHHIO 00YYaroLIerocs) MOT'YT MPEJIaraTbCsi OMHH U3 CICAYIOLUIMX BAPUAHTOB BOCTIPHATHS HH(OPMAIIHH C
Y4ETOM MX WHAMBHIYAJIbHBIX CHXO(PU3MYECKIX 0COOCHHOCTEH:

1) ¢ nprMEeHEHHEM AIICKTPOHHOT0 O0YUCHHUS M IUCTAHIIMOHHBIX TEXHOJIOTHHA.

2) ¢ NpUMEHEHHEM CIEUAIBHOTO 000py10BaHMs (TEXHUKH) U IIPOrPaMMHOI0 00ECIICUeHNSI, UMEIOIINXCS B
@®I'60OY BO "JOHAYUI'C".

B nporiecce o0ydeHus pu HEOOXOIMMOCTH ISl JIMIL C HAPYIICHUSIMU 3PEHHMS, CIyXa U OIOPHO-
JBUTATEIBHOTO anmapara MpeloCTaBISIOTCS CACAYIOINE YCIOBHSL:

- JUISl JIMI C HAPYILICHUSIMU 3PEHHS: Y1eOHO-METOJMYECKUE MaTepHalibl B IeYaTHON (GopMe YBETHYCHHBIM
mpudToM; B hopMe dIIEKTPOHHOT0 JOKYMeHTa; B opMe ayanodaiina (mepeBon yu4eOHbIX MaTepHajIoB B
aynnoopMaT); HMHIMBUIyaTbHBIC 3aJaHHS M KOHCYJIbTAIMH.

- JUISl JIMI C HAPYIICHUSIMU ClTyXa: yueOHO-METOANYEeCKUe MaTepHralibl B edatHoi hopme; B popme
ANIEKTPOHHOIO JIOKYMEHTA; BHICOMAaTEPUaIIbl C CyOTUTPaMK; HHANBUIyaIbHbIC KOHCYJIbTAIIUH C IPUBJICYCHHEM
CYpIONEePEBOIUHMKA; WHANBHYAJIbHbIC 3aIaHNSI 1 KOHCYJIbTAIIUH.

- JUIsl JIMI C HAPYIICHUSIMUA OTIOPHO-/IBUTATEIBHOI0 amapara: y4e0HO-MeTOIMYECKIEe MaTepUaibl B

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

PA3JIEJ 7. METOJUUYECKUE YKA3AHUS 1151 OBYUAIOILMXCSI 10 YCBOEHUIO
JUCHUTIIINHBI

AynuTopHble 3aHATUSA 1O JucHUIUIMHE "VHTe/uleKTyalbHbI aHanu3 JOaHHBIX' mpoBoadTcs B (opme
JIEKIMOHHBIX U MPAKTUYECKUX 3aHATUH.

Ha nexnuoHHBIX 3aHSATHUSIX, COIJIACHO Y4eOHOMY IUIaHy JUCHMIUIMHBL, OOydarouuMmcsl Mpeiaraercs
paccMoOTpeTh OCHOBHBIE TeMbl Kypca. CTyIeHTy mpeajaraeTcsi yyacTBOBaTh B JMAJIOre C MpernojaBaTesieM, B
X0JIe KOTOPOTO MOTYT 00CYKIaThCsl MOMEHTBI, aKTyallbHbIE JUI €ro Oyayiei MpakTHYecKol AeaTeIbHOCTH; OH
MO>KET BbICKa3aTh CBO€ MHEHHE MOCIJIE€ COMTOCTABJIEHUS Pa3HBIX (AKTOB U pa3HOOOPAa3HBIX TOYEK 3PEHUS HA HUX.
K uymcny BakHEHIIMX YMEHHWH, SBISIOMIUXCS HEOTHEMJIEMOUM YacThlO YCIIEHNTHOTO Y4eOHOTO IpoIriecca,
OTHOCHUTCSI yMEHUE paboTaTh C Pa3INYHBIMU JIMTEPATypHBIMU HCTOYHHKAMHM, COJAEPKAHUE KOTOPBIX TaK WM
HMHA4e CBA3AHO C M3y4aeMOW JAUCIUIIMHOM.

[ToarotoBky Kk 11000# TeMe Kypca peKOMEHIyeTcsl HaYMHATh C 3y4eHHUs MPE3eHTAlMOHHBIX MaTepUaioB WU
y4eOHOM TuTepaTyphl, B KOTOPBIX AAETCS CUCTEMATH3UPOBAHHOE U3JI0KEHHUE MaTepraia, pa3bsCHAETCS CMbICI
Pa3HbIX TEPMUHOB U COOOIIAETCS 00 M3MEHEHUAX B MOJAX0JaX K U3YYEHHUIO TeX WU MHBIX MpOoOJieM JaHHOTO
Kypca.

MeTtouueckre yKa3aHus [0 OpraHu3alluy CaMOCTOSTENbHOM paboThI

CamocTtosarenbHas paboTa Mo JUCHMILINHE OPraHu30BaHa B CIEAYIOUINX BUIAX:

1. M3y4nTh TEOPETUUECKUN MaTEepHal 10 3aJaHHON TEME;

2. BBIOpATh METO/IbI PeIlIeHUs IOCTABIICHHOMN 3a1auu;

3. BBINOJIHUTh UHAUBUYAIbHBIE 3aaHUS;

4. npoaHaIM3upOBaTh MOJYYECHHBIE PE3YJIBTATHI;

5. oTuuTaThCA MEPE MpernojaBaTesieM 0 TEOPETUIECKON U MPAKTUYECKOM YaCTH UHIUBUIYAIbHON 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
IIpOrpaMMbl bL.B.11
DOPMEI TEKYIIEro KOHTPOJS WHJVBHYaJbHbIE 3a1aHUs, YCTHBIHN OMpoc,
cobece0BaHNE
Tloxazamenu Ounas popma oOyueHus

KonmnuecTBO  3a4eTHBIX  €IMHHIL 4
(KpeauToR)
Cemectp 7
Oowan mpyooemkocmp (axaodem. 144
uacoe)
Ayoumopnas KOHMAaKmHas 58
paboma:
JIeKIMOHHBIE 3aHATHUS 14
[IpakTrueckue 3aHATUS 42
Koncynbsranumu 2
CamocrosiTeqibHas padora 82
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 peanus3anuu, OLICHKE | 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
TEKYyIIErO0 peWTHHra. TeKymHil KOHTPOJIb YCHEBAEMOCTH OCYLIECTBISETCS B
TEYCHHE CEMECTpPA, B XOJI¢ MOBCEIHEBHON Y4eOHON pabOThI 1O MHAMBUIYaTHLHON
VHUIMATHBE TMpenojasBarensd. JlaHHbIA BUJ  KOHTPOJS  CTUMYJIUPYET Yy
oOydJaromierocsi CTpeMJeHHE K CHUCTEMAaTUYECKON CaMOCTOSITENIBHOW paboTe To
W3YyYECHUIO JUCHUIUIUHBI.

Tab0numa 2.1.
Pacnpenenenue 0aiioB 1o BUgaM y4eOHOM €SI TEIbHOCTH
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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 OLIEHUBAHUIO MHAUBUAYAJTbHBIX 3aJaHUIH

o0y4yarommxcs

MakcumaabHoe
KOJIMYECTBO 0AJLJI0B*

Kpurtepun

OTiIu4HO

BricTaBisiercss oOydaromiemMycsi: €CJIM  BBITOJTHEHBI
BCE IMYHKTHI pabOTHl CaMOCTOSATENIbHO, 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
penieHus 3a1a4u.

Y 10BIIETBOPUTETBHO

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

HeynosnerBopurenbHo

BricTaBnsieTcs oOydaromeMycsi: €Ciud C IMOMOIIbIO
MIperoiaBaTessl BBITOJTHEHBI HE BCE MMYHKTHI paOOTHI,
JOMYIIEHBI TPYObIe OIMHOKH.

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

Tema 1. BBegeHne B MHTE/VICKTYAJIbHbIA AHAJIU3 TaHHBIX

NupuBuayanbHoe 3aganme 1
3ananue

Heo0Oxonumo opraHu3oBaTh MOJATOTOBKY AAHHBIX NIl MOCTPOECHUS MOJAEIU
kinaccudukanu. B kauecTBe JaHHBIX BbIOpaH HaOoOp NaHHbIX 00 upucax duiepa.
JlanHblii HaOOp JAAHHBIX MpeAHA3HAYEH JIJIS TIOCTPOCHUSI MOJIENH KilacCU(UKauu.
HaGop mannwix o 150 sx3emmusipax upuca, 1mo 50 3x3eMIUISIPOB U3 TPEX BUIAOB —
Upuc merunucteii (Iris setosa), Mpuc Buprunckuit (Iris virginica) u Hpuc
pasHousetHblil (Iris versicolor) HeoOxonumo ckauath u3 penoszuropust Center for
Machine Learning and Intelligent Systems (HeoO0XoauM TOJBKO OJAWH TEKCTOBBIN
daiin ¢ ganasiMu u3Mepenuit Iris.data): http://archive.ics.uci.edu/ml/datasets/Iris..
JIJist KaXK70ro SK3eMIUIsipa U3MEPSUIIUCh YEThIPE XapaKTEePUCTUKH (B CAHTUMETPAX):
1) nnuHa HapyXHOU nonu okosouBeTHHKa (sepal length); 2) mmpuna HapyxHOI
nonu okonouseTHHKa (sepal width); 3) anuHa BHyTpeHHEW OJHM OKOJIOI[BETHHUKA
(petal length); 4) mumpuna BHyTpeHHEeH moiu okoionBeTHHKa (petal width). Ha
OCHOBAaHMHU 3TOT0 HabOpa TaHHBIX TPeOyeTCsl MOCTPOUTH MPABUIIO KIacCU(UKAINH,
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 mpenocraBneHHoro HaOopa manabsix Mall custumers.csv
peanu3oBaTh MOJENb Kiactepuzanuu MetonoM K-cpemnux. [Ins peanuzanun
KJIACTEPHOT'O aHaJIM3a UCIIOIh30BaTh s3bIK Python.

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

3ananue
B xommepueckom Oanke umeetcst mpoAyKT "HeneneBoi noTpeOUTEIbCKUN
KpeIuT": KpeaAUThl MPEIOCTABISIIOTCS Ha JIIOObIE 1IEJIM C MPUHSITHEM PELICHUS B
TEYEHUE HECKOJIbKUX YacoB. B OaHke HaKoOIJIeHa CTaTUCTUYECKass UHPpOpMaIus
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0 3aeMIIMKaX M KayecTBE OOCIY)KMBaHUS UMH JI0JITa 32 HECKOJbKO MECSLEB.
PykoBoacTBO 0aHka, MOCTaBWJIO TeEpel OTIEJIOM KpEIUTOBaHUS 3ajady
pa3zpaboTaTth MOJE€Nb, MO3BOJIAIOIIYI0 MHHMMH3UPOBATh PUCKH HEBO3BpaTa
Kpeaura. Ha oCHOBE 3TOW MOJENM NOJDKHO NPUHUMATHLCSA PELICHHUE - BBIAATH
KJIMEHTY, 00paTuBILIEeMYCsl B 0aHK, KPEIUT UM OTKA3aTh.

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

2.2. PexoMeHIAIIMH 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 BBITIOJIHCHHBIM 33JIaHUSM MPEBITYIICH TEMBI.

Kpurepun orieHkH.

Ouyenka «Omau4Ho)» CTaBUTCA, €CITU O0YUaIOIIUNACS :

1) mOJIHO ¥ apryMEHTHUPOBAHO OTBEUYAET IO COJEPKAHUIO BOMPOCA;

2) oOHapyXHuBaeT TIOHMMAaHHE MaTepuaga, MOXKET OOOCHOBaTh CBOM
CYXKIEHUS, IPUMEHUTh 3HAHUS Ha MPAKTUKE, TPUBECTH HEOOXOAUMBIE TPUMEPHL;

3) u3naraeT MaTepuall IMOCJIeNI0BaTeIbHO W MPaBWIBHO, C COOMIOACHUEM
UCTOPUYECKON M XPOHOJIOTUYECKOM MOCIEq0BaTEIbHOCTH;

Ouenka «xopouwioy — CTaBUTCS, €CIU OOy4alolIUMWCA JaeT OTBET,
YIIOBJIETBOPSIONINI TeM e TpeOOBaHUAM, YTO W JJIs OLUEHKH «OTJIIMYHO», HO
JIOIYCKaeT OJHa-/IBE OITMOKHU, KOTOPBIE CaM K€ UCTIPABIISIET.

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

1) mznaraer MaTrepuan HEMOJHO M JIOMYCKAeT HETOYHOCTH B OMNpPEACIICHUU
MOHATHH WK (HOPMYITUPOBKE MPABUIT;

2) HEe yMeeT JOCTaTOYHO TJIYyOOKO U JoKa3aTelabHO OOOCHOBAaThH CBOU
CYXKJICHUSI U TIPUBECTH CBOM MPUMEPHI;

3) uznaraet Matepuai HeTmoCAe0BATEIbHO U JIOMTYCKAET OIMNOKH.
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THUITIOBBIE BOIIPOCHI JJIAA CAMOITIOAT'OTOBKHA
JJIAA ITPOBEPKH YPOBHS KOMIIETEHLIHA

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 3axmirouaercs KitoueBas 1edb HHTEICKTYaTbHOTO
a”Haju3a JaHHBIX?

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 IAHHBIE U TJ€ 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 BKJIIOYaeT?

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 UCTIONB3YIOTCS ISl 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)?

24.1loyemy UHTEpHpETALNS PE3YIbTATOB TPEOYET yUacTHs
aHanuTuka?

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

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

26.Kakue Tunbl 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
kiaacrepuzaiuu (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 TIyOHHBI iepeBa (pruning)
JUIs1 IpeAoTBpallieHus nepeoOydyenus moaenu? Kakue
napaMeTpbl HACTPONKH JOCTYITHBI JIJIst TOTO?




12

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 npuHIMIIHATBHOE OTIMYHE JIOTUCTUYCCKON
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 paccTosiHUs (€BKIUIOBO,
MaHXJTTEHCKOE, KOCUHYCHOE) TPUMEHSIOTCS B
anroputMmax kiactepuzanuu? Kak BeiOOp MeTpUKH
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)
KPUTUYHBI 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 mpumMep mpakTudeckoro nmpumeHenus 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 (Hampumep, 00bICHEHUE TTPaBUIT aCCOITUAIIUU
aHanM3a JaHHBIX
WM BaXKHOCTU MPU3HAKOB)?
(Deductor, .
RapidMiner) 16.IIpuBeauTe npuMep peasibHOM 3a1auu (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 pa3eny).

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

TecToBble 3aaHus MPEACTABICHBI B BUJIE OIICHOYHBIX CPEJICTB U B MOJTHOM
o0beMe TpeicTaBIeHbl B O0aHKE TECTOBBIX 3aJaHUN B JJICKTPOHHOM BHjie. B dorme
OIICHOYHBIX CPEJICTB IMPEJCTABICHBI TUIIOBBIC TECTOBBIC 3aJIaHMs, pa3pabOTaHHBIC
JUTSL U3YYeHUs TUCHHUIUIMHBI « IHTerparus nHGOPMaIlMOHHBIX CUCTEM.

THUITIOBBIE TECTOBBIE 3AJTAHUSA
JJISI TEKYIIEI'O KOHTPOJISA
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
NPUHATUS  PELICHWH, OCHOBAHHBIM HAa TOMCKE B  JAaHHBIX  CKPBITBIX
3aKOHOMEPHOCTEH, TO €CThb HW3BICYEHUS HH(OpPMALMHU, KOTOpasi MOXKET OBITh
oxapakTepu3oBaHa Kak 3HaHusA. Texnomnoruss 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 JaHHBIX, NpeaoOpaboTKu (OYMCTKH) [aHHBIX, TpaHchopmanuu
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
apeymeHmul, 000CHO8bI8aOUUE 8b100p.

NAJl (uHTenneKTyalbHBIH aHalW3 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 OOJIbIINE TPYIIIBI IO TPUHITUITY
paboThI C UCXOTHBIMU 00YYAIOLIMMU JIAHHBIMU: HETIOCPEACTBEHHOE UCTIOIb30BAHKE
oOydJaromuX JaHHBIX; BBIABICHHE M HUCIHOJIb30BaHHE (HOPMATU30BAHHBIX
3aKOHOMEPHOCTEM.

Kakue nBa meTona u3 nepeyrcIeHHBIX OTHOCATCA K Tpynne «BbisiBieHne u
UCIIONIb30BaHue  (DOpMaANM30BAaHHBIX 3aKOHOMEPHOCTEH» B  KJIaCCHU(PUKALHIH
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 3anuwiume pazeepHymoiii 000CHOBAHHBILL OMEEN.

NA]l (uHTennexkTyalbHBIA aHalu3 JIaHHBIX) — 3TO MPOLECC MOIIEPKKU
NPUHATUSA  PEIICHWH, OCHOBAaHHBIM HAa TOMCKE B  JAHHBIX  CKPBITHIX
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3aKOHOMEPHOCTEN, TO €CThb HU3BJIECUEHUs HH(POPMALMH, KOTOpas MOXKET OBbITh
0XapaKTepHU30BaHA KaK 3HAHMUS.

Crannu npouecca MHTEJUIEKTYAIbHOTO aHAIN3a TaHHBIX:

. CBOOOIHBIM TMOUCK ONpenensieTcss KakK TMpoIecC HCCIeA0BAHMS
ucxonno BJI Ha mpeaMeT MOMCKAa CKPBITBIX  3aKOHOMEpPHOCTEH  0e3
MIPEABAPUTEIBHOTO  ONPEACIEHUS  TMIOOTE3  OTHOCUTEIBHO  BUJA  ITUX
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 wuckmouenuir (Forensic Analysis). ITlpeagmerom naHHOTO
aHajau3a SBISIOTCS AaHOMAJIMU B PACKPBITBIX 3aKOHOMEPHOCTSX, TO €CTh
HEOOBCHEHHbBIE UCKITIOUEHUSI.

3aoanue:

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

Kaxk nporanoctuyeckoe MOJEIMPOBAHUE UCTIONB3YET PE3YJIbTAThl CBOOOHOIO
noucka?

[IpuBeaute mnpumep ananmmuza wuckiroueHuii (Forensic Analysis) wu3
npodeccroHaabHOM chephl.

Ortser:

3axanune 2

IIpouumaiime mexcm u 3anuwiume pazeepHymulil 000CHOBAHHbIL OMBEEM.

Pa3zBuTne nHpOpMaOHHO-KOMMYHHKAIIMOHHBIX TEXHOJIOTHI CIIOCOOCTBYET
3HAYUTEILHOMY YBEIUYEHUIO O00BEMOB, T€HEPUPYEMBIX NaHHBIX. D(P(HEKTUBHBIH
aHAJIM3 STUX MACCUBOB MO3BOJIAET U3BJIEKATH IIEHHBIE WHCANTHI, CIIOCOOCTBYIOIINE
NOBBIIECHUIO A()PEKTUBHOCTA YIPABICHUECKUX PEIICHHWH B KOMMEPUYECKOM
CEKTOpe, 3/IPAaBOOXPAHEHUH M TOCYJApPCTBEHHOM yrpaBieHuu. J[aHHas o01acTh
UCCIIEIOBAHUM M TMPAKTUYECKOr0  MNPUMEHEHHs  [OJy4dusia  Ha3BaHHUE
MHTEJUIEKTYaJbHbIN aHaIu3 JaHHbIX. Ero 1enb 3akiitodaercs: B OOHApyKEHUU paHee
HEU3BECTHBIX, HETPUBUAIBHBIX U MPAKTUYECKU IOJIE3HBIX 3aKOHOMEPHOCTEH B
OoIbIIMX HAOOpaX TaHHBIX.

3aoanue:

1. JlaliTe ompenelieHHEe HHTEIUIEKTyalbHOro aHanmu3a aaHHbix (MAJ)
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 quCHMIUIMHEI JIETIU B €70 OCHOBY?
3. [IpuBenure mnpumep HETPUBHUAIBHOM 3aKOHOMEPHOCTH, KOTOPYIO

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

OTBeT:
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BOIIPOCHI K 3AUYETY

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

B yem 3aknrodaetcs kiro4yeBas Lejdb HHTEIUIEKTYalIbHOTO aHAIu3a TaHHbIX ?

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

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

[Iepeuuncnure u KpaTko onummte S5 3tanoB npouecca KDD.

[Touemy 3Tanm OYMCTKH TAHHBIX KPUTHUYECKH Ba)KEH JIJIsl aHaIu3a?

Kaxkue 3amaun pemarorcs Ha stane TpaHcHOpMAaIUK JaHHBIX ?

Kakyto pons urpaet unrepnperanus pe3ynbratoB B KDD?

Kaxue CYILIECTBYIOT THIIbI JAHHBIX (YUCIIOBBIE, CHUMBOJIbHBIE,

TpaH3aKIHOHHBIE)?

10.Yem oTnmvaroTcs AUCKPETHBIE U HENIpephIBHBIE AaHHbIe? [IpuBeauTE NMPUMEpHI.

11.Yt0 Takoe TpaH3aKIMOHHBIEC JaHHBIC U TJI€ OHU IPUMEHSIIOTCS?

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

13.Kakue HayuHbIE JUCHIUIUIMHEI JIETJIM B OCHOBY MeTO10B Data Mining?

14.Kak 1mikana u3MepeHHs BIUsICT Ha BbIOOP MeTo 0B Data Mining?

15.Kakue ¢hopmatsl JaHHBIX NOAEPKUBAIOT HHCTpYMEHThI 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 paboTaet MpOrHOCTUYECKOE MOJECIMPOBAHUE HA OCHOBE HaWIEHHBIX
3aKOHOMEPHOCTEM?

19.TlpuBeauTe MpUMep UCIOIL30BaHUS aHan3a uckaodenuit (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 aIrOpuT™MbI OTHOCSTCS K MeTO/1aM paccykacHuit Ha nperenenTax (K-NN,
Lazy-Learning)?

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

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

25.Kakue MeTopl UCTIONB3YIOTCS /ISl POTHO3UPOBAHUSI BPEMEHHBIX PSI0B?

26.Ha xakwe nBe rpynmsl nenstcss metoasl HMAJ[ mo mpuHimumy paboTsl C
TAHHBIMHU?

27.Kakue anropuT™MbI OTHOCSTCS K MeTo1aM paccyskaenunii Ha npenenenrax (K-NN,
Lazy-Learning)?

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

29.Kak acconuaruBHbIe npaBuia (APriori) mpuMeHsIoTCs B puTeiiie?

30.Kakne MeToab! NCTIONB3YIOTCS JJIS IPOTHO3UPOBAHUS BPEMEHHBIX PSIOB?

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

32.Kak pabotaet MeTo] onmopHbIX BekTOopoB (SVM) mins knaccudukanuu? Kakue
snapa (kernel) Hanbosee yacTo UCHOIB3YIOTCS U TOUYEMY?

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 UCIOJIb30BaTh?

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

36.1Touemy ancambOneBsie MeToael (Random Forest, Gradient Boosting) yacto
outperform oanHouHble MoJean? Kak oHU coueTaroTcs ¢ IepeBbIMU pEIICHUI?

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 ¢
TOUKM 3peHus pyHKunoHana s Data Mining?

43.Kakue THIIBI  TaHHBIX (TaOJMYHBIC, TPaH3aKIMOHHBIC, BPEMEHHBIC PSJIbI)
MOJ/IJIEPXKUBAIOT 00€ TIaThOopMbI?

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

45.Kak B »TuX IuiatopMax pearn3oBaHbl METObI Kiactepusaiuu (K-means,
DBSCAN)?

46.Kakrie ”HCTpPYMEHTHI BU3YyaJIU3allMK Pe3yJIbTaToOB (TpadvKu, 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 ONTHMU3AIMUS TIYOUHBI
nepesa (pruning) g TpeaoTBpaileHus TIepeoOydenust moxaenu? Kaxkue
napaMeTpbl HACTPOUKH JTOCTYIHBI AJIs 3TOro?

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

50.Kakue anroputmbl knaccudukaimu (nepeBbs pemenuii, SVM, HelipoceTn) ectb
B Deductor u RapidMiner?

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

52.TIpuBenuTe MpuMep peanbHOU 3a1a4u (HampuMep, MPOTrHO3UPOBAHUE TIPOJIAK ),
rane Deductor wmm RapidMiner natoT mnpeumymecTBo Tepel APYTUMH
MHCTPYMEHTaMHU.



