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I. HEJIM 1 3AJAYN OCBOEHUSA JUCHUIIJINHBI

Llenn OCBOCHUS AUCITUTUTAHBIL:
— (dopMHUpOBaHHE Y 00YJAIOIINXCSl CIIOCOOHOCTH COBEPIICHCTBOBATh, Pa3padaThiBaTh U BHEAPSTH HOBHIE
METO/TbI, MOJIEJH, aJITOPUTMbI MAITUHHOTO OOYYCHHSI.

3a1aun OCBOCHUS TUCIUTLIMHEL

— pa3BUTHE y OOYyYalOMMXCS YMEHHUS BbIOMpPATh M NMPUMEHSTh MaTeMaTHUYECKHE METOJbI, aJTOPUTMBI
MAIIMHHOTO  OOydYeHHWs, TMPOrpaMMHBIE CpEACTBA ©  TEXHOJIOTUM JUIS  pEIIeHHus  3a/aa4
WHTEJUICKTYaJIbHOTO  aHaju3a JaHHBIX (perpeccus, KiaccUUKaIMs, KilacTepu3alus, aHaJIu3
accoluaIui 1 Mocjae0BaTeIbHOCTEH, aHAIU3 CBS3EH);

— OCBOCHHE METOJIOJIOTHH OOHApyXEeHUs B OONBIIMX MACCHUBAX «CHIPBIX» JaHHBIX HETPUBHAIBHBIX,
paHee HE M3BECTHBIX, JOCTYNHBIX HMHTEPOPETAUMHA M NPAKTUYECKU IOJIE3HBIX 3aKOHOMEPHOCTEMN
(3HAHMIT), HEOOXOUMBIX ISl IPUHSATHUS PEIICHUH B MPOPECCHOHANBHON AEITEILHOCTH.

II. MECTO JUCIUILINHBI B CTPYKTYPE OBPA3OBATEJIbHOM ITPOTPAMMBI

JlucuuruiiHa ~ OTHOCUTCS K MOYJIIO 00SI3aTeIbHBIX  NPOPECCHOHATBHBIX  JAUCIUTUINH
00s13aTeNbHON YacTH 00pa30BaTENbHOM MPOrPaMMBI.

JlaHHas QUCLMIUIMHA onMpaeTcsd Ha 0a30Bble 3HAHUS, YMEHHUS U HABBIKH, (GOpMHpYEMBbIE NPHU
MOJTyYeHHUHU TPEIIECTBYIOIETO YPOBHA 00pa30BaHusl.

3HaHus, YMEHUS U HaBBIKH, (POPMUPYEMbIE TaHHON AMCLUILUIMHOMN, MOTPEOYIOTCS P OCBOCHUU
CIICAYIOIIMX 3JIEMEHTOB 00pa30BaTEIbHOM MTPOrpaMMBbI:

— MaremaTndeckue METO/bl aHAJIN3a OOJBIINX JAHHBIX.

— TexHonoruu ananusa OONBIINX JAHHBIX.

— DKCHepTHBIC CUCTEMBI M 0a3bl 3HAHUH.

— IIporpammupoBanue Ha si3bike Python.

— MaremaTndeckue METOIbl U MOJIENU MOAJIEPKKU MPUHATHS PEILICHUH.

— HWudopmanroHHslii mouck 1 00paboTKa eCTECTBEHHOTO S3bIKA.

— Heiiponnsle ceTu u Ti1y00KOe 00ydYeHHE.



III. TPEBOBAHUA K PE3YJIbTATAM OCBOEHUA AUCHUITJIMHBI

OcBoeHMEe OUCIUILIMHBI HAllpaBJIeHO Ha (GOPMHUPOBaAHHE CIAEAYIOIINX KOMIETEHIINI B COOTBETCTBUU C 00Pa30BaTEILHON MTPOrpaMMOii:

Ilepeyenn nuIaHNpyeMbIX pPe3yJIbTATOB 00y4eHHs N0 JUCIUIIHHE, COOTHECEHHBIX ¢ HHAUKATOPAMU 10CTHKEHHUS KOMIIeTeHIU i

Kommerenmus

WNHaukaTophl TOCTHKEHUS KOMITETCHIIUN

PesynbTaTel 00ydeHus

[TK-1. Cnocoben agantupoBath U
NPUMEHSTh METOJIBI M aJITOPUTMBI
MAIIMHHOTO OOyUYEHUS ISl PeIICHUS
NPUKJIAJIHBIX 33/1a4 B Pa3JINYHBIX
MPEIMETHBIX 00T1aCTAX

TIK-1.1. CtaBuT 3a7a4M 110 ajanTalyuu
WJIM COBEPIIIEHCTBOBAHHUIO METOJ/IOB U
QITOPUTMOB JIJISl PEIICHHS KOMILIEKCa
3a/1a4 IpeIMETHON 00J1acTH

3nanus:

— 3HaeT KJIACChl METOJIOB U aJITOPUTMOB MAIIMHHOTO OOYYCHHS.
Ymenus:

— VYMeeT CTaBuTh 33/1a4d U aJanTHPOBATh METOJIbI M aJITOPUTMBI
MaIIMHHOTO O0Y4CHHUS.

[IK-2. CriocobeH pyKOBOAHUTH
HPOEKTAaMH MO CO3JJAHUIO CHCTEM
UCKYCCTBEHHOT'O MHTEJIJICKTA C
IPUMEHEHHEM HOBBIX METOJIOB U
QITOPUTMOB MAIIIMHHOTO 00yUYEHHS CO
CTOPOHBI 3aKa3UnKa

[TK-2.1. PykoBoauT pazpaboTkoit
APXUTEKTYPhI KOMIUIEKCHBIX CHCTEM
HCKYCCTBEHHOT'O MHTEIIJIEKTA CO CTOPOHBI
3aKa3unKa

3uanus:

— 3HaeT BO3MOXXHOCTU COBPEMEHHBIX HHCTPYMEHTATBHBIX CPECTB H
CUCTEM MPOTPAMMHPOBAHUS JIJIsl PEUICHUS 3a/1a4 MAIIMHHOTO O0y4YeHUSI.
Ymenus:

— VYMeeT npoBOAUTH CPABHUTEIBHBIA aHAJIN3 B OCYIIECTBIIATH BHIOOD
WHCTPYMEHTAIBHBIX CPEJICTB JUIS PEIICHUS 3a1a4 MallTHHHOTO
o0OyueHusl.

[1K-2.2. OcymecTBisieT pyKOBOJCTBO
CO3JaHHUEM KOMIIJICKCHBIX CUCTEM
HCKYCCTBEHHOT'O MHTEIIJIEKTA C
IMPUMCHCHUCM HOBBIX MCTOIO0B U
QITOPUTMOB MAIIUHHOTO 00Y4YEeHHUSI

Suanus:

— 3HaeT PyHKIIMOHAIBHOCTh COBPEMEHHBIX HHCTPYMEHTAITBHBIX
CPENICTB M CHCTEM MPOTPaMMHPOBAHUSI B 00JIACTH CO3AaHUS MOJIENIECH 1
METOJIOB MAITUHHOTO OO0YYCHHSI.

Ymenus:

— VYMeeT npuMeHSTh COBPEMEHHBIE HHCTPYMEHTAIBHBIC CPEACTBA U
CUCTEMBI IPOTPAMMUPOBAHUS I Pa3pabOTKH HOBBIX METOJIOB U
MoOJIeJIe MallTMHHOTO OOYYCHHUS.




IV. COAEP’)KAHUE U CTPYKTYPA JUCIUIIJINHBI

Tpyno€MKOCTbh TUCIUIIIIMHBI COCTABIIAET S 3a4€THBIX eauHul, 180 yacos.

dopMa MPOMEKYTOUHON aTTecTanuu: TudepeHIMpOBaHHBINA 3aUET

4.1. CoaepsxkaHue JTUCHHUILVINHBI, CTPYKTYPHPOBaHHOE 110 TeMaM

Bunast yueOHO# paboThl U UX TPYAOEMKOCTD, YaChl

& | (B TOM YHCIE C HCTOJIL30BAHHEM OHJIAWH-KYPCOB)
Ne 3 HanmenoBanus
TeMbl TUCUUTIITUHBL S KonTakTtHas pabora Camocros-
/1 3 OIICHOYHBIX CPEIACTB
O )y Co— [IpakTiueckue |JlabopaTtopHble| TEIbHAA
3aHATHS 3aHATHS pabora
Moayab 1. MaTeMaTH4yecKoe H aJropuTMUYeckoe odecrevyeHue aHAJTUTHKH 00JIbIINX JAHHBIX
BBeznenue B ananmTrky Oonbimx gaHHeix (Big Data). O630p 3anau
HHTEJUIEKTYaIbHOTO aHAIM3a JaHHBIX: PErpeccus, KiacCupuKarust
1 y AIHBIX: PErPECCils, IIacCHpuKalli, 1l 2 4 i 14 |TeerNel
KJIACTEepU3aLHsl, AHAITM3 aCCOLUAIINi 1 I0CIIeI0BATEIbHOCTEH, TIOUCK
AHOMaJINii, aHAIN3 CBS3EiA.
[IpakTudeckas pabora Nel
) MeTtopl KiaccupUKAUU. AJFOPUTMbI MAIIMHHOTO 00YYEHHUS: IEPEBbSI | ) 4 14 Teer Ne 1
pelIeHHIA, OTIOPHBIE BEKTOpa, 6alieCOBCKHE KIACCU(PUKATOPHI -
N . [MpakTudeckas padora No2
3 | Ouenka 3p(HEeKTUBHOCTH U CPABHUTEIBHBIN aHAIU3 MOJIeIeH 00ydeH s 1 2 4 - 14 TECT Ne 1 P
[paktrdeckas padora No2
4 | AncamOnupoBaHue KiacCUGpUKaTopoB 1 2 4 - 14 p p
Tect Ne 1
MeTo/1bl KJIACTEPHOTO aHAIU3a. AJITOPUTMbI MAIIMHHOTO 00YYEHHUSL: [Ipaktudeckas padbora Ne3
5 1 2 4 - 14
meron k-cpennux, EM, Cobweb Tect Ne 1
. N [IpakTudeckas pabora Ned
6 |Meroasl aHaIM3a ACCOLMALIMI U TIOCIEI0BATENLHOCTEN 1 2 4 - 14 b p
Tect Ne 1
. . [IpakTudeckas padora Ne5
7 |BBenenue B Metobl cereBoro ananusa (Social Network Analysis) 1 2 4 - 14 p p
Tect Ne 1
Mopnyas 2. IlpukjiaxHoil aHATH3 JAHHBIX
MauirHHOe 00y4YeHre U GOJIbIINE JaAHHBIE JJIs PELIEHMUS TIPUKIIAJHBIX
8 i s P pricTat 1] 2 8 - 14 |Tecr No2
3a1a4
9 | I[lepcoHanu3aiyst METOJAMUA MAIMHHOTO O0YYEHUsI 1 2 - - 14 Tect Neo 2




Ne o o Bumsl yueOHOM paboThI U UX TPYAOEMKOCTD, YaChl HaumenoBanus
TeMbl TUCHUTIITUHBL s g o
n/m (B TOM HHCIIE C UCTIOIH30BAHUEM OHJIAIH-KYPCOB) OLICHOYHBIX CPEJICTB
Hroro yacos 18 36 - 126
4.2. Ilnan BHeaAyAUTOPHON CAMOCTOSTEIbHOI PadOThI
o
No 5 Cpoxku 3aTpathl YuebHO-
H /;1 TeMbl TUCIUILTAHBL g Bun camocrosTensHON paboThI BBIIIOJIHEHUSI | BPEMEHH | METOJUYECKOE
3 (mem.) (dacer) oOecrnieueHue
Mopayas 1. MaTemaTHuyeckoe U aJIropuTMHYecKoe o0ecniedeHHe aHAIUTHKH 00JIbIINX JAHHBIX
Beenenue B ananutuky Oonbinux gaHHbIX (Big Data). O630p 3amau — mpopaboTKa 1 IOBTOpEHHE MaTepHana
MHTEIUICKTYaJIbHOTO aHAJIM3a JaHHBIX: PErpeccus, KIacCu(puKamus, s
1 9 N 1 JIEKIIMOHHBIX 3aHSITHA;, 1-2 14 [1]-[4]
KJIaCTePU3aLHsl, QHAIIM3 aCCOLHMALINi 1 IOCIIeI0BATEIbHOCTEH, IIOUCK
AHOMAILHIL, AHATH3 CBA3HL. — TOATOTOBKA K MPAKTHYECKUM 3aHATHAM
— mpopaboTKa ¥ IOBTOPEHUE MaTepHana
Mertozp! K1accupuKaniy. AJrOpPUTMBI MAIIMHHOTO 00yYIEHIUSI: IePEBbsI o
2 . o 1 JIEKUMOHHBIX 3aHATHI; 3-4 14 [1]-[4]
pelIeHHIA, OTIOPHBIE BEKTOpa, OalleCOBCKHE KIACCHU(PUKATOPHI
— TOJArOTOBKA K NPAaKTUYECKUM 3aHATUSAM
. . — mpopaboTKa U IOBTOPEHUE MaTepuana
3 | Ouenka 3)(eKTHBHOCTH M CPABHUTENBHBII aHAIH3 MOJeNeil 00ydeHHs 1 bop p p 5-6 14 [1]-[4]
JIEKIIMOHHBIX 3aHATHH;
— mpopaboTKa U IOBTOPEHUE MaTepHana
4 | AHCamOnupoBaHKe KIaCCH(PHUKATOPOB 1 JIEKIIMOHHBIX 3aHITHH; 7-8 14 [1]-[4]
— TOJArOTOBKA K NPAaKTUYECKUM 3aHATUSAM
— mpopaboTKa U IOBTOPEHUE MaTepuana
MeTobI KIIAaCTEPHOrO aHau3a. AJITOPUTMBI MAIIMHHOTO O0YYEHHS: o
5 1 JIEKIIMOHHBIX 3aHATHH; 9-10 14 [1]-[4]
metoj k-cpenaux, EM, Cobweb
— TOJArOTOBKA K NPAaKTUYECKUM 3aHATUSM
. N — mpopaboTKa M IOBTOPEHUE MaTepuana
6 |Metozpl aHaJIM3a aCCOLMALMIT M IOCIIC0BATENEHOCTEH 1 bop p p 11-12 14 [1]-[4]
JIEKLIMOHHBIX 3aHSITH;
— mpopaboTKa U OBTOPEHUE MaTepuana
7 |Beenenue B MeTonsl cereBoro ananusa (Social Network Analysis) 1 JIEKIIMOHHBIX 3aHATHH; 13-14 14 [1]-[4]

IMOATOTOBKA K MPAKTUYCCKUM 3aHATUAM

Mogayas 2. IIpukaaaHoii aHATU3 JAHHBIX




No § Cpoxu 3aTpatsl YuebHo-
I /II TeMbl AUCIUTUTHHBL g Bun camocrosTenpHON pabOTHI BBITIOJTHEHHSA | BPEMEHH | METOIUYECKOE
3 (mem.) (dacer) oOecrieueHue
M 5 5 — mpopaboTKa U MOBTOPEHHE MaTepraa
AIIUHHOEC O CHHUEC U OO0JIbIIKWEC JaHHbIC AJId PCIICHUA ITPUKIIaJHbIX o
8 — vd A AP P A 1 JIEKIIMOHHBIX 3aHSITHA;, 15-16 14 [1]-[4]
— TMOATOTOBKA K MPAKTHYCCKUM 3aHATHIM
— mpopaboTKa U MOBTOPEHHE MaTepraa
9 |IlepcoHanu3aiyst METOJAMUA MAIMHHOTO O0yYeHUsI 1 JICKITMOHHBIX 3aHATHI; 17-18 14 [1]-[3]
— TOATOTOBKA K MPAKTUYCCKUM 3aHATHIM
126 -

O061ast TPYA0EMKOCTH CAMOCTOSITETbHOI PadoTHI MO TUCIUIIJINHE




4.3. Coneprkanue y4eOHOT0 MaTepuaia

Moayas 1. MaTteMaTHyecKoe H AJJTOPUTMHYECKOEe 00ecneYeHHe AHAJUTHKH 00JbIINX JTAHHBIX

Beenenue B anaauTuky 0osbmmx gaHHbix (Big Data). O630p 3a5a4 MHTENIEKTYaJIbHOTO
aHaJM3a [JaHHBIX: perpeccusi, Kjiaaccupukaums, KJIacTepuzanms, aHAJIU3 accoUMaUUi U
NnocJjie0BaTeIbHOCTel, MONCK aHoOMaIui, aHanu3 cBs3eil. [lonstue Data Mining. OLAP u Data
Mining. Jlanasie, undopmarnus u 3HaHus. EnuHas meTomosnorus oOHapyXeHHs 3HaHWMA. 3amada
perpeccun. OOyueHue c¢ yuuteneMm. 3amada kiaccupukamuu. OOydeHwe Oe3 yuutens. 3amada
KJIacTepu3amuy. 3aada aHajin3a accolManuii u nocieaoBarenbHocTed. [IporpaMmmuoe obecrieueHue
JUTsl MHTEJUIEKTyallbHOTO aHaym3a naHHbix: Weka, R, SAS Enterprise Miner, SPSS Modeler. bonbmue
nanHbele. Macmtabupyemsie anroputmbel. Hadoop, MapReduce. Microsoft Azure Machine Learning,
RapidMiner.

Metoabl kiaaccupukanuu. AJNTrOpUTMbI MAIIMHHOIO O0OyYeHHs: JepeBbsl PpelIeHHid,
ONOpPHbIE BeKTOpa, OailecoBckre KJaaccupurkaropbl. HHaykuuss  JepeBbEB  pEIICHUM.
WNudopmannonssiii Beiurpsiil. Maaeke Gini. «O6pe3ka» epeBbeB: MpeIpeayKIus U MOCTPEIyKIHA.
Pemaromue npasuna. Anroputmel ID3, CART, C4.5. ANropuT™M «CiIydalHbIM JIEC». AJITOPUTMBI
OorpaHu4eHHOro mepebopa. MeToa ONMOPHBIX BEKTOPOB, JIMHEHHAs W HEIMHEHHas pPa3/IeIuMOCTb.
BaitecoBckas u HauBHas OaiiecoBCKas KiiacCupUKAIIHS.

Onenka 3¢(eKTHBHOCTH W CpPaBHUTEJBbHBbINH aHaau3 Mojaeined oO0y4denusi. [loaroroska
naHHBIX. BpiOop 3HaumMbix npusHakoB. HabGopsl nmanubix. Tumbl nanvbeix. [llkamel u3MmepeHuid.
dopmarel XxpaHeHUs AaHHbIX. KadectBo mnaHHbIX. OuuncTka maHHbIX. Pabora ¢ ayOnukaramu u
NPONYIICHHBIMUA 3HaueHUsIMU. CHUKEHHE pa3MEpHOCTH JaHHbIX. HWHTerpaums panHeix. Bl u
BU3YyallM3alus JaHHBIX. MeTosbl 0TOOpa 3HAUYUMBIX Mpu3HaKoB. OunbTpsl. O6onouku. Berpoennsie
MEeTOJIbl. MaTpuiia HeCOOTBETCTBUI. METpUKHU KayecTBa: MPaBUIbHOCTb, ITOJIHOTA, TOYHOCTh, F-Mepa,
YyBCTBUTEIBHOCTH, cnenuduuHocTs. OOydaroniee MHOXKecTBO. HezaBucuMoOe TeCTOBOE MHOXKECTBO.
[ToaTepxnaromee MHOKeCTBO. [Ipobaema nepeobyuenus. Meron ynepxanus. MeToa nepekpecTHON
npoBepku. Meron «6e3 omHoro». Crpatudukanus AaHHbIX. Metox camoHacTpoiiku (OyrcTpemn).
Marpuna croumocteit omm6ok. Inarpamma eiurpseima. Juarpamma pocrta. Kpuast omm6ok (ROC-
kpuBast). AUC. M301MHUN TOYHOCTH.

AHcamM0JMpoBaHue KJaccu(pukaTopoB. AHCaMOIu (KOMUTETHI) Mojenei. barrunr. barrunr
c panpommsanuend. IlocnenoBarenbHo oOydwaromuecs kiaccudukaropbl. BycTunr (ycunenue)
ancamOuts1 kinaccudukatopoB. Anroputm AdaBoost. CTokuHT.

MeTtoabl KJIACTEPHOr0 aHAJM3a. AJITOPUTMbI MAIIMHHOIO O0y4YeHHsi: MeTO] K-cpenHux,
EM, Cobweb. Tunonormueckuii u TakcoHOMHYCCKHMU aHamm3. CTaTHCTHYECKHE METOJIBI
knacrepuzanuud. EM-anroputm. Meron k-cpemnux. Mepsl paccrosHuil. Hepapxuueckue MeToJbI
Kinactepusanuu.  Busyanuzamua — kiactepoB.  Jenaporpammel.  JluarpamMmbl  pacCEeMBaHUA.
Camoopranmsytomuecsi kaptbl Koxonena. KonuentyanbHas kiacrepuszaunus. AnroputMm Cobweb.
I'padoBeie MeToAbl KiacTepu3anuu. BriieneHue cBA3HBIX KOMIOHEHT. HeweTkas kiiactepusarius.
FCM-anroputm.

MeToabl aHAIHM3a accoUUANUII M TOCJeRoBaTeJbHOCTel. [louck 4acTo BCTpeyarommxcs

HAaOOpOB 3JIEMEHTOB. Mepbl HMHTEPECHOCTH: MOIIEpKKa, JOCTOBEPHOCTb, JU(T. YBEPEHHOCTb.
Anroputm  Apriori. 3amaya aHagu3a PBHIHOYHBIX KOp3WH. KoOJIMYeCTBEHHBIE H  HEYCTKHE
accolaTtuBHbIC paBuiIa. [Ionck mocinenoBaTebHbIX MA0I0HOB.
BBenenue B MerToabl cereBoro anaamsa (Social Network Analysis). Ananus cBszeid. [lonsTus
COILIMAJILHOW CeTH M colMajibHOro rpada. Teopus «mamoro mupa». Juamerp, paauyc, KodpPUIHEHT
kiactepuszanuu. LleHTpanbHOCTB: MO CTENneHW, MO OJM30CTH, HAa OCHOBE COOCTBEHHBIX BEKTOPOB.
[To3MMOHHBIN U POJIEBOM aHAIIN3 B COLUAIBHON CETH.

Moayab 2. [IpukiaaaHoii aHaan3 JaHHbIX

MamuHHOe o0y4yeHue M 0oJibIIMe NAaHHBIC I/l PelleHHs NPHKJIAAHBIX 3aJa4. AHaau3
PBIHOYHBIX KOpP3HH, «YMHBIE» pEKJIaMHbIE OOBSBIEHUS, COBMECTHass (QUIbTpalus, aHaIu3
TOHAJILHOCTH, 4aT-00THI U Jp.



Ilepconasm3anuss MeTodamMM  MAIIMHHOTO oOy4yeHusl. MaccoBas  KacTomMu3anus,
I/IH,Z[I/IBI/II[yaJIBHBII\/'I MapKCTHHI. MeTOI[BI n TEXHUKHN MepcoHaIn3al B HHTCPHCTC.
[TonyaBTOMaTH4eckass W aBTOMaTHuyeckass nepcoHanu3anus. lloHaTue amanTuBHOro Beb-pecypca.
Llenu, MeToasl M MpHEMbl afanTanuu. ApXHUTEKTypa aJanTUBHOTO BeO-pecypca. OBepiieiiHas u
CTepEOTUIIHAs MOJIeNH ToJib3oBarens. dopmasibHas MOCTAHOBKA 3a3Jayd nepcoHanu3anuu. OueHka
3¢ (HEeKTHBHOCTH peKOoMeHJanuii. PekoMeHaanmm Ha OCHOBE KOMITO3UIIMOHHOTO IMPaBHJIa HEYETKOTO
BBIBOZIa. MeTO Il COBMECTHOM (pruthbTpaniuu. TeopeTuko-rpadoBbId METO XOPTHHTA.

IlepeyeHb TeM NPAKTUYECKUX 3aHATHI

No Konuuectro
TeMa IpakTUIECKOTO 3aHATHUS
n/n JacoB

MOIly.]'lb 1. MaTemaTHuyeckoe U AJITOPUTMHUYECCKOE o0ecreyeHne AHAJIUTHKH 00JIbIINX JAHHBIX

Beenenue B anamutuky Oonpiux qaHHbEIX (Big Data). O030p 33124 HHTEIUIEKTYaIbHOTO aHAJIH3a
1 |maHHBIX: perpeccus, KacCupUKaIus, KIacTepru3anns, aHAIN3 aCCOIMAINA U 4
IMOCJICA0BATEIIFHOCTEH, IIOMCK aHOMAJIN, aHAJIU3 CBSI3CH.

) Meropl KiaccupUKanui. AITOPUTMBI MAIIMHHOTO O0YYEHHS: AEPEBbs PEIICHHUIT, OMTOPHbIC 4
BEKTOpa, OaiiecoBCKue Ki1acCu(DUKATOPHI

3 | OueHka 3¢ GeKTUBHOCTH U CPABHUTEIIBHBIN aHaTIN3 MOZEeH 00ydeHus 4

4 | AucambnupoBaHue KIacCU(PUKATOPOB 4

5 MeTompI KIaCTepHOTO aHaIu3a. AJITOPUTMBI MAIIMHHOTO 00yYeHus: MeTonl k-cpeaaux, EM, 4
Cobweb

6 | MeTop!I aHaHM3a aCCOIUANIMN U MTOCIIEI0BATEIbHOCTEH 4

7 | Bremenme B meToxnl ceTeBoro ananmsa (Social Network Analysis) 4

Moayas 2. IIpukaaaHoii aHATU3 JTAHHBIX

8 |MamunHOe 00y4eHHe 1 OOJbIINE JaHHbBIC IS PEIICHNUs TPUKIIAIHBIX 3a/1a4 4
9 HepCOHaJII/I?)aHI/Iﬂ METOAaMU MAIIMHHOI'O 06y‘IeHI/I${ 4
Bcero 4acos 36

V. OBPA30OBATEJIBHBIE TEXHOJIOT'UHN

Hapsiny ¢ TpaauunoHHBIMU 00pa30BaTeIbHBIMU TEXHOJIOTUSAMH, JIJISl PeaTu3aluu TUCIUILINHBI
OyZAyT MCIIONB30BAThCS TEXHOJIOTUU HJIEKTPOHHOTO OOYYEeHHs W JUCTAHIIMOHHBIE 00pa3oBaTeIbHBIC
TEXHOJIOTHI B JICKTPOHHOH MH(GOPMAITMOHHO-00pa30BaTEIbHON Cpe/ie YHUBEPCUTETA.

AxTuBHBIE (OpMBI OOYYEHHUs, NMPUMEHSAEMbIE Ha MPAKTUYECKHX 3aHATHUAX, CHOCOOCTBYIOT
pasHOOOpa3HOMY (MHIMBHUAYaJdbHOMY, TPYIIOBOMY, KOJUICKTUBHOMY) H3Y4YEHHUIO (YCBOCHHIO)
y4eOHBIX BOIPOCOB (IpoOJEM), aKTUBHOMY B3aWMOJEHCTBHIO OOYyYarOIUMXCS M TPErnoiaBaTes,
KUBOMY OOMEHY MHEHHUSMH MEX]y HUMH, HalleIEHHOMY Ha BBIPAOOTKY IMPaBHJIBHOIO MOHHUMAaHMUS
coZiep KaHusl N3y4yaeMOoil TEMBI U CIIOCOOOB €€ MPAKTHYECKOTO UCTIONb30BaHUSI.

AyauTopHble 3aHATHS ©  Jpyrue (GOpMBI  KOHTAaKTHOM pabOThl  0OydYaromuxcsi C
IperoiaBaTeNieM MOTYT TMPOBOAMTHCA C Hcmoib3oBaHueM Miaargopm Microsoft Teams, Moodle
(BigBlueButton) u np., 4To TmMO3BONIIET OOECIEUUTh OHJAMH © O(QJIaliH B3aUMOJCHCTBHE
npernoiaBaTens ¢ 00yJaroUMMHUCS B paMKaX JUCHUTUIMHBI

OCHOBHBIMH METOAAMH TEKYILETOo KOHTPOJIS SBISIOTCS ODJEKTPOHHBIM YU€T M KOHTPOJb
Y4eOHBIX TIOCTH)KEHUH CTYACHTOB (MCIOJIB30BaHUE CPEICTB CEpBUCA OATbHO-PEUTHHIOBON CUCTEMBI;
BEJICHUE DJJEKTPOHHOTO J>KypHala YCIEeBaeMOCTH, IMPOBEACHHUE OJJIEKTPOHHOIO TECTHUPOBAHUS H
MPUMEHEHHE APYTUX CPEACTB KOHTPOJIS C UCIIOIB30BAHUEM CUCTEMBI SJIEKTPOHHOTO 00YUEHUS).



VI. YHEBHO-METOANYECKOE OBECIHEYEHME JUCIUIIJINHBI

6.1. OcHoBHas JMTEpaTypa

1. Kemnexep, [. Hayka o mannbix: 6a3oBsiii kypc : [16+] / [I. Kennexep, b. Tupnu ; Hayd. pen.
3. MamennsipoB ; niep. ¢ anri. M. benoromnosckoro. — Mocksa : Anennaa [Tabmumep, 2020. — 224 c. :
CXeM., TabII. - Pexum JocTyna: o MOJIHUCKE. - URL:
https://biblioclub.ru/index.php?page=book&id=598235

2. Makkunnu, Yac Python u ananus nanusix / Yac Makkunnu ; nepeBog A. CiuHKUHA. — 2-€
m3a. — CaparoB : IlpodoOpazoBanne, 2019. — 482 c¢. — ISBN 978-5-4488-0046-7. — TekcT :
AJIEKTPOHHBIA //  DnexTpoHHO-OmOmuoreunas cucrema [PR BOOKS : [caiit]. — URL:
https://www.iprbookshop.ru/88752.html

3. Pakutckuii, A. A. MeToapl MalIMHHOTO 00y4YeHHUs : yueOHO-MeTouueckoe mocodue / A. A.
Pakurckuit. — HoBocubupck : CMOMpPCKUiI TOCYTapCTBEHHBIM YHUBEPCHUTET TEJIEKOMMYHUKAIUN U
uHpopmatuku, 2018. — 32 c. — TekcT : AnMeKTpoHHBIN // DAeKTpoHHO-0MOIoTeyHas cuctema [PR
BOOKS : [caiit]. — URL: https://www.iprbookshop.ru/90591.html

4. YybykoBa, 1. A. Data Mining : yuebHoe nocobue / M. A. UybykoBa. — 3-e uzg. —
Mocksa, CapatoB : UnTteprer-YuuBepcuter Uudopmarmonnsix Texunonoruit (MHTYUT), At [Tu Ap
Menmma, 2020. — 469 c. — ISBN 978-5-4497-0289-0. — TekcT : 31eKTpOHHBINA // DIEKTPOHHO-
oubnuoreuynas cucrema [IPR BOOKS : [caiiT]. — URL: https://www.iprbookshop.ru/89404.html

6.2. lonosiHUTEIBbHAS JINTEPATYpa

5. Kpyruko B. H. Ananu3 mamseix / B.H. Kpyrukos; B.B. Memeukun - Kemeposo:
KemepoBckuit rocyJ1apCTBEHHBIN YHHUBEPCUTET, 2014. - 138 c.
http://biblioclub.ru/index.php?page=book&id=278426

6. Xykosckuit O. . UHpopMannoHHbIE TEXHOJIOTUU M aHAIM3 JAaHHBIX: yueOHOe mocodue /
O.Nn. KykoBckuit - Tomck: 6))13 KonreHnr, 2014. - 130 C.
http://biblioclub.ru/index.php?page=book&id=480500

6.3. Ilepuoanueckne u3ganus

— IEEE Spectrum https://spectrum.ieee.org/
— Hayunslit )xypHan «MamuHHOe o0y4eHHe U aHanu3 JaHHbIX» http://jmlda.org/ru/journal

6.4. [lepeyenns pecypcoB cetu UnTepHer

— OBC IPR Books http://www.iprbookshop.ru/

— DBC «YHuBepcurerckas 6ubnuoreka onnaita» http://biblioclub.ru.

— Oo0pazoBarenpHas iardopma FOpaiit https://urait.ru/

— IBM Academic Initiative http://ictis.sfedu.ru/ibm_academic_initiative/ (yueOHbIE
MaTepHuabl)

— http://github.com/

— http://habr.com/

— http://www.kdnuggets.com/

— Python, CBo6onnoe I10, https://www.python.org/

— https://www.jetbrains.com/pycharm/

VII. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE TUCHUIIJIMHBbI

Jlexyuonnas ayoumopus
MynbTUMEAUNHBIN IPOEKTOP, IKPaH

Komnvromepnuiii knacc

HNHTepakTUBHAs JOCKa C MPOSKTOPOM; MepcoHaIbHBIe KoMIbioTephl, [10 Microsoft Windows,
Microsoft Office (Microsoft Teams), akryansHble Bepcun O6payzepoB Chrome, Firefox, Edge, Safari ¢
noaaepxkoi mporokoiaa WebRTC, WEKA



VIII. METOAUYECKHUE YKA3ZAHUSA IS OBYUYAIOIIIUXCA
IO OCBOEHUMIO JNCHUTIJIMHbI

JlucuuruiiHa BKJIIOYaeT B ce0s JIEKIMOHHBIE M IPAaKTHYECKHE 3aHATHS, a TakKKe
CaMOCTOATENbHYIO pad0Ty 00yJaronuxcs.

Opranmszauus  oOpa3oBaTeNpHOrO  Mpolecca MO  JAUCHUIUIMHE — OCYIIECTBISETCS  C
UCIOJIb30BAHUEM CUCTEMBI 3JIEKTPOHHOTO 00yUEHHUSL.

Bce nexuumoHHBIE 3aHATHS MPOBOIATCS € BH3yalnu3alued ydeOHOro marepuana B (opme
IIPe3eHTalMH JEKIIMOHHOIO MaTepuaa, KOTOpble JOCTYIHbI B CHCTEME JIEKTPOHHOIO 00yUEeHHMS.

JlekiMOHHAsE 4YacTh Kypca BKJIIOYAET CJEIYIOIIME KOMIIOHEHTHI CHUCTEMbl 3HAHUN y4eOHOU
JIUCLUIUIMHBL: TOHATUHHBINA anmapar (Te3aypyc Kypca), TEOpeTHUECKUE YTBEPKICHMsI, pa3bsICHEHUS U
KOMMEHTApUH; MEXIUCLUUIUIMHAPHBIE TOYKU 3pPEHMS; OIMCAaHHE pacCMaTPUBAEMBIX pa3JEsoB;
PETPOCHEKTUBHBIN U MEPCIEKTUBHBIN B3IVl HA U3y4aeMYIO IPOOJIEMATHUKY.

[IpakTHyeckue 3aHATHS 1O BCEM MOXYJISAM JUCHHUILUIUHBI TpeOyloT NpeaBapUTeIbHON
TEOPETUYECKON MOATOTOBKU 10 COOTBETCTBYIOIIMM TeMaM: MpOpaboTKa JEKIHMOHHOIO Marepuala,
03HAaKOMJIEHHE U U3yYEHHUE OTAEIbHBIX HCTOUHMKOB OCHOBHOM U JOIIOJIHUTEIBHOM JINTEPATYPHI.

JIeKuMOHHBIE W NMPAKTUYECKHUE 3aHATHSI MOTYT NPOBOJUTHLCS C MPUMEHEHUEM AMCTAHIMOHHBIX
o0pa3oBaTeNbHBIX TEXHOJOTUH C wHcmoiab3oBaHueM Iuatpopm Microsoft Teams, Cisco, Moodle
(BigBlueButton) u ap.

IIpoBeneHue NEKUMOHHBIX U IPAKTHYECKUX 3aHATHUM OCYIIECTBIISIETCS C IOCTAaHOBKOM
IPOOJEMHBIX BOIPOCOB, JOMYCKAIOIIUX BO3HUKHOBEHHME IUCKYCCHM, YTO MpEANoJaraeT akTHBHOE
BKJIIOYEHHE CTY/IEHTOB B 00pa30BaTeNIbHBIN MPOIIECC.

B opranuzanum mnpouecca 0O0y4eHHs MCIHOJB3YIOTCA KakK TPAaJULMOHHBIE, XapaKTepHbIE
JeKIIMOHHO-CEMUHApCKOH  ¢opme  0oOydeHHs, Tak M  HHHOBALMOHHBIE (MHTEPAKTHBHBIE,
MMUTALUOHHBIE, IPOEKTHBIE) TEXHOJIOTHH.

Hcnonp3yeMble TEXHOIOTHH 00€CIeUHBAIOT:

— (opmupoBaHuE KOMIETEHIUIH, OCO3HAHHOE YCBOEHHUE 3HAHUM, KaueCTBEHHOE OCBOCHME
YMEHUH UX NPUMEHATh U (POPMUPOBAHKME 3aMHTEPECOBAHHOI'O OTHOLIEHUS K M3y4aeMbIM OOBEKTaM B
€IMHCTBE;

— IPOYKTUBHOCTb I103HABATEIbHOM AEATEIbHOCTH, HAYUYHBIHA MTOUCK, CO3/1aHUE CYOBEKTUBHO U
00BEKTHBHO HOBBIX 3HAHUH WU IPYTUX MPOTYKTOB;

— OpHEHTAlMI0 Ha CTYACHTOB, CTHUMYJIMPOBAaHUE HMX aKTHBHOCTH, CaMOCTOSTEIbHOCTH,
MHULMATUBBI U OTBETCTBEHHOCTH;

— KOHTEKCTHBI XapakTep OOydeHHus, TO €CThb NPUBA3KY K pPealbHbIM NPO(ecCHOHAIBHBIM
3a/1a4aM;

— BOBJICYEHHOCTH CTYIEHTOB B BBIIOJHAEMYIO AEATEIBHOCTb, BO3MOXKHOCTb IIPOSBUTH U
Pa3BUTh CBOM MHTEJUIEKTYaJIbHbII, TBOPYECKUM, TUYHOCTHBIN, ACIOBOM IIOTEHIUAIL.

CamocrosiTenpHass paboTa HampaBiieHa Ha TOBBIIMICHHE KadyecTBa OOYYCHHS, YIIIyOJIeHHE U
3aKpeIuieHue 3HaHUM CTYICHTa, pPa3BUTHUE AHAIUTUYECKUX HABBIKOB IO MpoOjeMaTuke ydeOHOU
JIUCLUIUIMHBIL, aKTUBU3ALMIO Y4eOHO-TIO3HABATEIbHOM [JEATEIbHOCTH CTYJCHTOB U CHHXKCHHE
ayIUTOPHOU HArPY3KHU.

MakcuManabHOEe KOJIM4EeCTBO OAJIJIOB 10 KaXKIOMY BUAY KOHTPOJIBHBIX MEPONPUATHI YKa3aHO B
y4eOHOM KapTe AUCIUILITNHBL.



IX. YYEBHASA KAPTA JUCHUIIJIMHBI

Kypc 1, cemectp 1, ounasi popma o0yueHust

n/n

Buibl KOHTPOJIBHBIX MEPOIIPUATUI
(HamMeHOBaHUS OTICHOYHBIX CPEJICTB)

Komnyecrso Oamios

Texymuit PyGexuHbrit
KOHTPOJIb KOHTPOITb

Mopyas 1. MaTeMaTH4YecKoe H AITOPUTMHYECKOE

o0ecnevyeHHe aHAJTUTHKH 00JIbIINX JAHHBIX

1 |IIpaxtrueckas padora Ne 1 12 —
2 |IIpakTuueckas padora Ne 2 12 —
3 |I[Ipaktrueckas padora Ne 3 12 —
4 |IIpaktuyeckas padota Ne 4 12 —
5 |IIpaxtrueckas padora Ne 5 12 —
6 |Tectr Nel - 20
Monayab 2. IlpukaaaHoii aHaIU3 TaHHBIX

7 |Tect Ne 2 - 20

Bcero 60 40

BonycHbie Oab

BoHycHBIE OaTBI HAYNCIISAIOTCS 3a MO0y 1
MPU30BBIE MECTa B COPCBHOBAHUHT
KJIACCU(UKATOPOB, JIOCTIKEHUS B KOHKYPCax
(Kaggle u ap.), akTUBHOE y4acTHE B
KOH(EPEHIIUAX U BbICTaBKax — 10 10 0asuioB.

IIpomMe:xxyTOUuHAs aTTECTALUA
B opme nuddepeHIUPOBAHHOTO 3a4éTa

OreHKa MO AUCIUTUIMHE BBICTABIISICTCS IO CYyMME
0aJJTOB 3a TEKYIIHA KOHTPOJIb U PYOSKHBIN
KOHTPOJIb:

85-100 6amIoB — OIIEHKA KOTIUYHO,

71-84 Gaia — OIIEHKA «XOPOIIION;

60—70 6ayITOB — OIICHKA «YIOBJICTBOPUTEIHHOY;
MeHee 60 OaJIOB — OIlCHKA
«HEYJIOBJICTBOPUTEIIHHOY




X. ®OHJA ONEHOYHbBIX CPEACTB

10.1. ITacnopT ¢oHIa OLIEHOYHBIX CPECTB

No HaumenoBanue
WuaukaTop AOCTHXKEHUS KOMIIETEHIINH
/11 OIICHOYHOTO CPEJICTBA
IIK-1.1. CraBuT 3aga4yu no aganTanuy Win — MpaKkTHYeCKue paboThI
1 |coBepIIEHCTBOBAHUIO METOJOB U aJITOPUTMOB AJIsl PELICHUS Nel-Ne2
KOMILJIEKCa 3a7a4 MpeAMETHON 001acTi — TecT Nel
[1K-2.1. PykoBoauT pa3paboTKON apXUTEKTYpHI — TIpaKTHYecKue paboTbl
2 | KOMIUJIEKCHBIX CUCTEM UCKYCCTBEHHOTO MHTEJUIEKTa CO No3-Ne5
CTOpPOHBI 3aKa34MKa — Tect Ne2
[IK-2.2. OcyuiecTBisieT pyKOBOACTBO CO3AaHUEM — TIpaKTHYecKue paboTbl
3 |KOMILIEKCHBIX CHCTEM HCKYCCTBEHHOTO HHTEJIEKTa C Nol-Ne2, No3-Ne5
MPUMEHEHUEM HOBBIX METOJIOB U &JITOPUTMOB MAILIMHHOTO — Tect Nel
o0yJeHus — Ttect No2

10.2. ITpakTnyeckasi padora Nel

Knaccupukauus ¢ MCNoJIb30BaHUEM JIePeBbeB PelleHn il

Knaccudukanus — 3T0 ynopsouye€HHOE MO HEKOTOPOMY MPHUHIMIY MHOXKECTBO OOBEKTOB,
KOTOpbIE HMEIOT CXOJHbIE KIacCH(PUKAIMOHHbIE TPU3HAKU (OJHO WIU HECKOJIBKO CBOWCTB),
BbIOpaHHBIE U1 OTMPECIICHUS CXOCTBA WU PA3INYMs MEXKIY STUMH 0ObEKTaMH.

[enpro kiaccupuKauy SBISIETCS TOCTPOSHUE ONTUMAIIBHON MOJIETH KIACCU(UKALIUU, KOTOpast
HCIOJIb3YET MPOTHO3UPYIOLIUE aTpuOyThl (BEKTOP MPU3HAKOB) B KAYECTBE BXOJHBIX IapaMeTPOB IS
MOJIy4eHUsI 3HAYCHUS 3aBUCUMOro arpubdyTa. Kpureprem onTHManbHOCTH B HAIIEM CIIydae SBIISETCS
MOKa3areiab MOYHOCMU, PACCUUTHIBAEMBI KaK OTHOIICHHWE YHCIa BEPHO KiIacCU(PUIMPOBAHHBIX
MpPUMEPOB K WX oO0mieMy 4Yuciay B BbIOOpke. [Ipw 3TOM Momenb ODKHA C BBICOKOM TOYHOCTBIO
KJ1acCU(UIIMPOBATh HOBBIE, paHEE HE PACCMOTPEHHbBIE IPUMEPBHI.

s mpoBeneHus kinaccudukanyu HAOOp MCXOMHBIX JAaHHBIX Pa30MBAIOT HAa JBa MHOXKECTBA!
oOyuvaroriee U TectoBoe. O0a MHOXECTBAa COACP)KAT BXOAHBIC W BBIXOJHBIC (IIEJIEBBIC) 3HAUYCHHS
aTpuOyToB. B oOyuaromemM MHOXECTBE (training set) BBIXOJHbBIE 3HAUCHUS 3aBUCHUMBIX aTpUOYTOB
npeAHa3HaueHbl g oO0ydeHus (KOHCTpyUpOBaHHs) Mojaenu. B TecToBom MHOXecTBe (fest set)
BBIXOJHBIC 3HAYCHHUSI UCIIONIb3YIOTCS IS POBEPKH PAabOTOCIIOCOOHOCTH MOICITH.

[Toaxonsr k oneHke P PeKTUBHOCTH MOIENU: Ha oOydatomeM MHoxkecTBe (Use training set), Ha
TECTOBOM MHOKeCTBe (Percentage split), meron k-niepexpectnoit mpoepku (Cross-validation).

B 3amauax oO0y4yeHMs C y4yuTelleM Ba)XKHO MNPEAYNPEKIATh HpobaieMy nepeodyuenus —
HEeXelaTeIbHOe MOOO0YHOE SBICHHE, TMPU KOTOPOM OIIMOKa ajaropuTMa Ha oOydYaromield BBIOOpKE
CHIDKAETCS, @ Ha TECTOBOM BBIOOpPKE pacTeT.

Aaroputmbl kjaaccupukamuu. s moctpoeHuss Monenu Kiaccupukanuu B cpeae Weka
UCIOJIb3YHTE CIEeNYIOUIMe aJrOpUTMbl Ha OCHOBE JIEPEBbEB peIIeHH (B CKOOKax MpPUBOASTCA
napaMeTpsl AITOPUTMOB, TPEOYIOIIUE HACTPONKH):

e zeroR
e oneR
e Id3
e J4.8/C4.5 (unpruned, minNumObj, reducedErrorPruning, numFolds)
e JRip
3ananmne.

1. Hcnons3yiiTe daiinsl naHHbIX B popMmare arff corsiacHo BapuaHnTaM 3ajanuii (Tadm. 1).

Tabmuma 1



BapuanTsl 3a1anmii

Bapuanrt 1 Bapuant 2 Bapuant 3 Bapuanr 4
(ITepBas OykBa (ITepBas OykBa (ITepBas OykBa (ITepBas OykBa
damunun A-X) ¢damunuu 3-M) ¢damunuu H-C) damumun T-51)

Contact-lenses.arff Iris.arff Labor.arff Zoo.arff

2. Wsyuwte ¢aitnbr ganHbIX. s Kaxkgoro Habopa JaHHBIX IMMOOYEPETHO TPUMEHHUTE BCE
JOCTYIHBIE aJITOPUTMbI KIACCH(PUKALMK C MapamMeTpaMud Mo ymondanur. OrneHurte
TOYHOCTh KJIACCU(UKATOPOB, HUCIONB3Yysd OOydarollee MHOXKECTBO, TECTOBOE MHOKECTBO
(2:1) m meton 10-nepexpecTHOi poBepkH. OOBICHUTE pa3IuUMEe B pe3yJbTaTax.

3. Ha ocHoBe pe3ynbpTaToB 10-TIEpeKpEeCTHONW MPOBEPKH CPABHUTE KIACCHU(DUKATOPHI MEXKIY
co0OH M OTpaHXXUPYHTE MO YOBIBAHUIO TOYHOCTH.

4. Hactpoiite anroput™m J4.8 ¢ npeapenykiuei. JJist 3Toro ycTaHOBUTE 3HAYEHUE MTapaMeTpa
unpruned True. [lanee npou3BOIBHO H3MEHANTE 3HaueHUs mnapamerpa minNumObj
(MUHUMAJTBFHOE YHCIIO BEPIIUH B JIUCTHIX) B auama3oHe oT 1 go 15. OneHute TOYHOCTH
knaccuukaropoB. CpaBHUTE C pe3yiabTaramu anroputma J4.8, TOJTYYEeHHBIMH Ha
MpeIbIAYIIEM JTare.

5. Hcnons3yiite anroput™m J4.8 ¢ nocrpeaykuuei. /st 3Toro u3MeHUTe 3HaU€HUE MapameTpa
unpruned nHa False, a 3nauenume mapamerpa reducedErrorPruning — wa True. anee
IIPOU3BOJILHO M3MEHsHTe 3HaueHue napamerpa numFolds B auamazone ot 2 g0 uucna
MpuUMepoB B 0a3ze JaHHBIX. TeM cambIM, BbI omnpezesnsere 00beM JaHHBIX, UCIOIb3yEeMbIX
Ul TIOCTPEAYKIMH: OJHA YacTh HWCHOJB3YeTCs Ui OOpe3KH, OCTajdbHble — JJIs
BBIpAIIMBaHUsI JepeBa pemeHuit. OIEeHUTe TOYHOCTh KiaccudukaropoB. CpaBHHUTE ¢
pesynbratamu J4.8, monydeHHBIMU Ha MPEABIAYIINX dTarax.

6. Ha pesymprarax m.4-5 NOPOWUIIOCTPUPYHTE HATISAHBIM  MPUMEPOM  MPoOIEeMy
nepeoOyueHusl.

7. Tlo wroram pabOTHI ONpENETUTE ONTHMAJIbHBIC KIAacCH(DHUKATOPHI I KaXIOoro Habopa
JTAHHBIX.

Kputepun onenkn:

11-12 GannoB BBICTABISETCA CTYIACHTY, €CIM OH CBOEBPEMEHHO BBIIOJHHJ BCE 3ajayH,
MIPEelyCMOTPEHHbIE B MPAKTUYECKOW paboTe, MOArOTOBHJI OTYET B COOTBETCTBHM C TPEOOBAHUSIMHU
IpenojaBaTenss U B IPOLECCE 3aIIUTHI MPOJEMOHCTPUPOBAT HAJIMYME TEOPETUUYECKUX 3HAHUM B
o0beMe cosiepkaHusl Y4eOHOW AUCITUTUTMHBI, OTHOCSIICHCS K MpakTrudeckoi padore. CyMmen OTBETHTh
Ha JIONOJHUTEIbHBIE BOIPOCHI, CBSA3AHHBIE HE TOJIBKO C IIPOLIECCOM BBIIIOJIHEHUS MPAKTUYECKOU
paboThl, HO U C TOHMMAaHUEM COBEPILIEHHBIX JEHCTBUI U pellIeHHBIX 3a/ay.

9-10 GanyoB BBICTABISIETCS CTYACHTY, €CIIM OH BBHINOIHUI 0T 70% 3a/1ad, npeyCMOTPEHHBIX B
MpPaKTU4YEeCKOH paboTe, MOATOTOBUI OTYET B COOTBETCTBHHM C TPEOOBAHUSAMHU IMpernojaBaTelis U B
mporecce 3allUThl MPOJEMOHCTPUPOBAT HAJIMYUE TEOPETUYECKUX 3HAHMKW B 00beMe COJepiKaHUs
y4eOHOW AMCIUIUIMHBI, OTHOCSIICHCS K MpakTH4Yeckoil padore. Cymen OTBETUTh Ha BOIPOCHI,
CBSI3aHHBIE C ITPOIIECCOM BBITIOJHEHUS MIPAKTUUIECKOH pabOoTHhI.

7-8 6aiIoB BBICTABIISIETCS CTYNIEHTY, €clid OH Oojiee yeM Ha 50% BBIMOIHUI MTOCTABIICHHBIE B
NPaKTUYeCKOH paboTe 3ajJaud, CIOCOOCH OTBETUTh HA BOIPOCHI, KAacCAIOIIMECS TEOPETHYECKOU
COCTaBJISIIONIEH B 00beME COIEpKaHus YIEOHOM MTUCIUTITMHBI, OTHOCSIICHCS K TPaKTUYECKOU padoTe.

0 OanoB BBICTABIISAETCS CTYACHTY, €Ciii OH Oosiee yeM Ha 50% He BBIOJHWII TOCTABJICHHBIC B
MpaKTU4YEeCKOH paldoTe 3ajJauu, HEe CIOCOOEH OTBETHTh Ha BOMPOCHI, KacCAOUIHECs TEOPETUUYECKOM
COCTAaBIISIOLICH B 00beMe CoaepkKaHUs y4eOHOM MUCIUIUIMHBL, OTHOCAIICHCS K IPAaKTUYEeCKoil padore.



10.3. IlpakTyeckasi padora Ne2

Knaccupukauus TeKcToB
1. Beeaenme

HHTenneKTyallbHbI aHAIN3 TEKCTOB (fext mining) CBsA3aH ¢ 3a/lauyeil BBIICIICHUS PEICBAHTHOMN
uHpOpMallMM U3 TEKCTOB HAa €CTECTBEHHOM S3bIKE M TIOMCKOM B HEW 3aKOHOMEPHOCTEH.
Krnaccudukanus TeKCTOB — 3TO PUMEP CII0KHOMN MPOoOIeMbl HHTEUIEKTYaIbHOTO aHajN3a JJaHHBIX, B
KOTOpOl MBI MMEeM [IeJ0 C JAHHBIMU OOJBIION pa3MEpHOCTH U HEOJHOPOJIHBIMH IIA0JIOHAMU
HNCKOMBIX HAaHHBIX.

2. Knaccupuxanus texcros B cpene Weka

Jns mpencraBieHus TekcToBoi uHpopmanuu B Weka Hcronb3yercss CTpOKOBBIN aTpUOyT TUIA
STRING. Takoi#i aTpuOyT MOXET COACp)KaTh OTPOMHOE YHWCIO 3HAYCHWUW M TO3TOMY HAIPSMYIO
KJ1accu(UKATOpPBl C HUM HE padoTaioT. B MCXOAHBIX JaHHBIX BCEro JiBa aTpuOyTa: aTpuOyT Kilacca u
CTPOKOBBI aTtpuOyT. Mpul mnpeodpasyem 3HadeHuss STRING B MHOXecTBO aTpuOyTOB,
NPEJCTABIAIONIMX YacTOTy BCTPEYAaeMOCTH CJIOB B CTpoke. Takoe mpeoOpa3oBaHHE MOXKHO
peanu3oBath ¢ nomotpio ¢uiaeTpa StringToWordVector (puc. 1). Ha mepBoil BkiIagke HaXMHTE
kHonKy Choose, HaiiiuTe yKka3aHHBINH (GMIBTP U MPUMEHUTE €T0 C IOMOIIbIO KHONIKU Apply.

@relation text

@attribute docs string
@attribute class {animals, not animals}

@data
‘cat mouse lion’, animals
‘tree flower’, not animals

'

@relation text-converted

@attribute class {animals, not animals}
@attribute cat numeric

@attribute mouse numeric

@Qattribute lion numeric

@attribute tree numeric

@Qattribute flower numeric

@data
animals,1,1,1,0,0
not animals,0,0,0,1,1

OOparuTe BHHMaHHE, YTO TIOCJIE TpeoOpa3oBaHUs aTpPUOYT Kiacca OOBIYHO CTAHOBUTCS
nepBbM 1o cyery. Ognako B Weka mo ymomuaHuio atpuOyToM Kiacca BbIOMpPAeTCsl MOCIEAHUN
aTpuOyT. YTOUHUTH aTpUOYT Kilacca MOXKHO B BbITIaiatomieM MeHio Ha Bkiajke Classify.

[Toce mpeobpazoBaHus MOKHO HadaTh OOYYECHHE M CPAaBHEHHE KIacCH(PUKATOPOB.
B aToit maboparopHoii paboTe Mbl OyeM HCITOIB30BaTh YEThIpE KiaccudukaTopa:
- anroput™ Ommkaiiero cocena Nearest Neighbor (/Bk),

- OaifecoBckuii Naive Bayes (NVB),



- QITOPUTM Ha OCHOBE J€PEBbEB pelIeHU J48,
- QJICOPUTM Ha OCHOBE PELIAIOIIUX IIpaBuil JRip.

3. BaBuiaoHckas 0anras

3.1 Onucanue

JlaHo:
e Komneknus u3z 189 mnpemnoxeHudt 00 HHTEIUICKTYaIbHOM aHAIW3€ JaHHBIX U3
Wikipedia (He mepeBon!) Ha aHrIHMiickoM, (ppaHIy3CKOM, HCIIAHCKOM M HEMEIIKOM
SI3BIKAX.

Haijitu:
e KrnaccudukaTopsl, KOTOpPBIE PACIIO3HAIOT S3BIK TEKCTA.

Hannbie cogepxarcs B daine dataMining.arff
3.2 3aganue
[TepeitauTe OT CTPOKOBOM MEPEMEHHON K MHOYKECTBY aTpUOYTOB KaK OMKUCAHO BHIIIIE.

OOyunte KiaccupuKaToppl W CpaBHUTE HUX MEXIy co0oit metomoMm 10-mepekpecTHOM
npoBepku. Kaxou ancopumm ayuywuii? BBIIUIINTE CTAaTUCTUKU TOYHOCTH, HW3YYUTE MAaTpPUIIbI
HECOOTBETCTBUI U JIEPEBbs pelieHui kiaccuduratopos J48 u JRip. Vcnionp3yiiTe 3Ty HHGOPMAIIIIO
JUTSL OTBETA HA CJICIYIOIIHE BOMPOCHL:

Asnaromes au A3vlKu, npeocmasienHvle 6 mekcme, poocmeennvimu? Kax vl moowceme 2mo
noomeepoums?

Knaccugpuxamop IBk noxaszvieaem He8blCOKYIO MOYHOCMb Ol  MANEHbKUX 3HAYEHUU
napamempa k. Kozoa 6wl usmenseme 3uauenue (Hanpumep, ysenuuusaeme 3uauenue k 0o 59),
moyHocmb cywecmeenno pacmem. Kax évl amo oowvscnume?

BBuay Beicokoi pazMepHOCTH MaHHBIX (1902 umcioBbiXx arpuOyrta), 0oOydeHHE HEKOTOPHIX
knaccudukaropos (J48, JRip) 3aHuMaer MHOro BpeMeHH. [lJis yMEHbIIECHHS BpPEeMEHH pabOThI
QJIITOPUTMa BBl MOXKETE€ COKPAaTUTh YUCIIO aTpuOyTOB, OCTaBUB TOJBKO Hambosee pejeBaHTHbIE. DTO
MOKHO CJeJIaTh C MOMOIIBIO OJJHOTO M3 METOJOB BhIOOpa aTpuOYTOB, MPEICTABICHHBIX Ha BKJIAJKE
Select Attributes. [lepeiiquTe Ha ykazaHHYIO BKJIAJIKYy; yO€IUTECh, UTO B BBIMAIAIOIIEM MEHIO BHIOpaH
aJITOPUTM KJIacca; 3alyCTUTE IPOLEeaypy ¢ IapaMeTpamMu 1o yMoiadaHuio. [Tocie BeIYKCICHUS OLIEHOK
3HAYUMOCTU aTpUOYTOB, BBl MOXKETE yNaJUTh HEHY)KHble aTpUOyThl M3 HaOOpa JaHHBIX, UCIOIb3YS
¢unbTp Remove. [l sroro Haxkmute Choose; BbiOepuTe yKazaHHBINH (UIBTP; B HACTPOUKH (HIIBTPa
BCTaBbTE HOMEpa OTOOpAaHHBIX aTpHOYTOB M AonumuTe 1 yepes 3amsaTyro; u3MeHurte false Ha true mis
MHBEPCUHU, YTOOBI OCTaBUTh TOJBKO 3HAYUMbIE aTpuOyThl M aTpuOyT Kiacca;, Haxmure Apply.
[ToBTOpUTE SKCTIEPUMEHTHI U BHIUILIUTE 3HAUEHUS CTATUCTHUK.

Kak BbI BHIUTE, KpOME COKpAIllEHUS BpeMeHM paboThl, knaccudukatop IBk moBbicun cBoro
TOYHOCTB IPH MAITBIX 3Ha4eHMsX k. Kak bl 9mo obvacuume?



4. My3bIKAHTHI IIYTAT
4.1 Onucanue

JlaHo:
e Komnekuus wu3 409 myTok o0 My3bIKE€ Ha aHIVIMHCKOM S3bIKE C  caiTa
http://www.mit.edu/~jcb/jokes/.
[IlyTky moMedeHbl KaK CMENTHBIE U HE CMEIIIHbIE.

Haijitu:
e KrnaccudukaTopsl, KOTOpPBIE PACIIO3HAIOT, CMEIIIHAS [ITYTKA UM HE CMEITHAS.

Jlannbie npeacTaBieHsl B daiine musicJokes.arff
4.2 3aganue

OOyunTe U CpaBHHUTE MEXIy cO000N KiaccuPHUKATOphl. BRIMHUIINTE CTaTUCTUKU U U3YUUTE
MaTpPHIIBI HECOOTBETCTBUIA KIIACCU(PUKATOPOB.

[Mpumensis  ¢unbetp StringToWordVector, Bbl cHadama moJy4yuTe OIMMOKY: Ha3BaHUE
nepeMeHHoH class coBmamaer ¢ Ha3BaHWEM OJIHOTO M3 aTpuOyTOB (CIIOB B TekcTe). HaxkmMute Ha CIOBO
StringToWordVector u B napamerpax ¢unbrpa Beioepute HacTpoiiky stopwordsHandler — Choose —
WordsFromFile. Haxxmute na cioo WordsFromHandler, 3arem na stopwords. Co3naiiTe TeKCTOBBIN
¢aiin stopwords.txt, B KOTOPOM COJEPIKUTCS OJTHO clOBO class. Ykaxkure myTh kK 3Tomy (aiiny. Tenepb
BbI MOXETE MPUMEHHUTH (PUIBTP.

Hcnonw3ys suzyanuzayuio oepesves pewenuti J48 u JRip, moodiceme 1u 6bl Npeononiodcums,
umo denaem ulymky CMEuHou?

[TockonbKy HM OJMH M3 KJIACCU(HUKATOPOB HE HMEET BBICOKOM TOYHOCTH, MOMpoOyiTe
YIIYYIIUTh paboTy Ki1acCH(UKATOPOB, BEIOpAaB HanOoJee peleBaHTHBIC aTPUOYThI, UCIIOJIb3Ys OJMH U3
MeToI0B Ha BKianke Select Attributes. Kakou ancopumm nyuwuii?

5. AMepHKaHCKHMI U KHTAHCKUH AaHIVIMACKUH

5.1 Onucanue

Hano:
= Komnexkuuss w3 132 map nOpeio)KeHUH Ha aHIJIMKUCKOM, HAMMCaHHBIX
aMepHuKaHLlaMU " KHTalaMu, HA3YYaroLUMHU AHTIIMUCKUN
(http:// www.englishdaily626.com/c-mistakes.php).
HaiiTn:

= Krnaccupukaropbl, KOTOpbIE pACIO3HAIOT, HAMKUCAHO NPEIIOKCHHE Ha
AHTJIMHACKOM aMEpPUKAHIIEM WJIM KUTaHIEM.

Jlannble npencrasiensl B (aiinae americanChineseStyles.arff
5.2 3apanmne

OOyunte u cpaBHUTE Mexay coboil kimaccudukaropel. OcymecTBUTe OTOOpP BaKHBIX
aTpuOyTOB.



TouHocTh KIaccudukaTopoB He mpesbimaeT 50%. Moowcno au, ucnonrv3ys kiaccuguxamopul ¢
HeBbICOKOU ~ MOYHOCMbIO,  NONYYUMb  npuemiemvie  pesyavmamsl  Kiaccugukayuu?  Kaxum
KAaccughuramopom noib308amucsa?

Kpurepun oneHku:

11-12 GannoB BBICTABISAETCA CTYJACHTY, €CIHM OH CBOEBPEMEHHO BBINOJIHUJI BCE 3aJa4yH,
NPEIYCMOTPEHHBIE B MPAKTHUECKOW paboTe, MOATOTOBHII OTYET B COOTBETCTBUHU C TPeOOBaHMUAMHU
mpenojaBaTesis U B IpoOLEecce 3allUThl MPOJEMOHCTPUPOBAT HAJIMYME TEOPETUYECKUX 3HAHWHA B
o0beMe cosiepkaHusl Y4eOHOM AUCITUTUTMHBI, OTHOCSIICHCS K MpakTHdeckoi padbore. CyMmen OTBETHUTh
Ha JONOJHUTEIbHBIE BOIIPOCHI, CBSA3AHHBIE HE TOJIBKO C IIPOLECCOM BBINIOJIHEHUS MPAKTUYECKOU
paboThl, HO ¥ C TOHMMAaHUEM COBEPILIEHHBIX JEHCTBUI U PellIEeHHBIX 3a/ay.

9-10 GanoB BBICTABISIETCS CTYACHTY, €CIIM OH BBHINOIHUI 0T 70% 3a/1ad, MpeyCMOTPEHHBIX B
MpaKTU4YeCKOH paboTe, MOATOTOBUI OTYET B COOTBETCTBHHM C TPEOOBAaHUSAMHU IpernojaBaTelis U B
mporecce 3alUThl MPOJEMOHCTPUPOBAT HAJIMYUE TEOPETUYECKUX 3HAHMW B 00beMe COJepiKaHus
y4eOHOW AMCIUIUIMHBI, OTHOCSIICHCS K MpakTH4eckoil padore. Cymen OTBETUTh Ha BOIPOCHI,
CBSI3aHHBIE C MTPOIIECCOM BBIMOJIHEHUS MPAKTUIECKON pabOoThI.

7-8 6alsIOB BBICTABIISIETCS CTYJIEHTY, €clid OH Oojee yeM Ha 50% BBIMOIHUI MTOCTABJICHHBIE B
MpPaKTUYeCKOH paboTe 3ajJaud, CIOCOOCH OTBETUTh Ha BOIPOCHI, KAacCAlOIIMECs TEOPETHYECKOU
COCTaBJISIIONIEH B 00beMe COepKaHus YICOHOU TUCIIUTTMHBI, OTHOCSIICHCS K TPaKTUYECKOU padoTe.

0 OanIoB BBICTABIISACTCS CTYACHTY, €ciii OH Oosiee yeM Ha 50% He BBIOJHWII TOCTABJICHHBIC B
MpaKTU4YeCKOH paldoTe 3ajauu, HEe CIOCOOEH OTBETHTh Ha BOMPOCHI, KacCalOUIHECs TEOPEeTUYECKOM
COCTaBIISIOLICH B 00beMe coaepkKaHUs y4eOHOM MUCIUIUIMHBL, OTHOCALICHCS K IPAaKTUYEeCKOoil padore.

10.4. IlpaxkTuyeckas padora Ne3

Kanacrepuzanus

B nacrosimieit maGoparopHoil paboTe BbI IpOBEAETe AKCHEPUMEHTHI C TPEeMs alrOpUTMaMu
KJIACTEPU3ALIUH.

1. Auaroputm k-cpeanux

AnTOpuUTM K-CpemHUX — 3TO MPOCTOM, MPSAMOW aNTOpUTM Kiactepusanuu. Kaxaplid kiacrep
OIMPCACIIACTCA HCHTPOUIAOM, U 3K3CMIUIAPBI NPHUHAJICKAT K TOMY KJIACTCPY, CBKIIMAOBO PACCTOAHUC
710 LEHTPOUJa KOTOPOro MUHUMAJIBHO. 3aTeM AJIsl KaXKJO0ro KJacTepa HaXOSAT HOBBIN LIEHTPOU] KaK
cpenHee apudMeTHdeckoe HAOMIOACHHMN B KJIAacTepe, YTO MOXKET MPUBECTH K MEPEeCcCTaHOBKaM
AK3EMILIAPOB MEXKAY KiacTepaMu. MTepaTUBHBIN MpoLiecC 3aBEpILaeTCs, KOTa LIEHTPOUIbI [IEPECTaOT
MCHATHCA.

3arpysute (aitn  “marble.arff’. HaGop maHHbIX coxepxkur onucanue 15 1mapos,
HCIOJIb30BaHHBIX B KauecTBe Mpumepa Ha jekuuu. [locne 3arpysku (aiina ynanure aTpuOyT «IBET»
(«colory), s yero BeIOEPUTE €ro U HAXMUTE KHONIKY «Y manuthy» («Removey). OOpatute BHUMaHHE,
9TO aTpuOyT «Kjacc» («class») COAEPKUT €CTECTBEHHBIC HAa3BaHUsI TPYII, OOCYKIABIIUXCS Ha
nekuuu. [IpoBepum Tenepb, CMOKET JIM aITOPUTM K-means HalWTH 3TH TPYIIIIHL

[epeiinute Ha Bkiaaky «Kmactepuzamus» («Cluster»). Beibepure anroputm SimpleKMeans.
[TockoyibKy M3BECTHBI YETHIPE €CTECTBEHHBIX KJIACTEpPa, UCIMOIB3YyWTEe 4 WM 5 B KaueCTBE 3HAUYCHUS
napamerpa k. YOeaurech, yTo B KadecTBe pexuma kiactepusanuu BbiOpan «Classes to clusters
evaluation».

2.1 TIlockompky anroput™ K-CpemHHMX HAxXOIWUT JIOKAJIbHBIH MHUHUMYM, OOBIYHO
PCKOMCHAYCTCA 3allyCKATh AJITOPUTM HCCKOJIBKO pa3 U HCIOJb30BaATh Hannqunﬁ nu3



pe3ynbratoB. [IpoBenuTe SKCIEpUMEHT U U3y4YUTe pe3yabTaThl. Hackoabko OJIM3KO BbI
CMOTJIU MPUOTIM3UTHCA K «HUCATEHOMY» Pa3JIeIEHUIO IIapOB Ha KJIACCHI?

2. Aaroputm Cobweb

JIaHHBIH aNTOPUTM CTPOHUT KJIACTEPHI, MOMIArOBO J00ABIIssA 3JEMEHTHI K IEpEBY M BKIIOYAs MX
B CYLIECTBYIOIIMH KJIACTEP, €CIIM 3TO MPHUBOAMUT K YBEJIWYECHUIO 3HAYCHUS (DYHKIMM MOJIE3HOCTH, IO
CPAaBHEHHMIO C OIpE/ACICHUEM 3JIEMEHTa B HOBBIA kiactep. Ilo HEOOXOOUMOCTH CyYIIECTBYIOIIUI
KJIacTep MOKET OBbITh Pa30UT Ha JBa HOBBIX KJIACTEPA, €CIIU 3TO MOJIOKUTEIBHO CKAXKETCsl Ha 3HAYCHUN
(GyHKIMHU TOJE3HOCTH. Pe3ynpTHpyrolee MHOKECTBO KIIAaCTEPOB Ha3bIBACTCS «IEHAPOTPAMMOID.

Ha Bxmanke «Preprocess» 3arpysute (aitn “marblespecific.arff” u yganure arpubyr «BeT»
(«colory). daiin «marblespecific.arffy otnuyaercs ot npeapiaymero Habopa TaHHBIX B TOM IUIaHE, YTO
aTpuOyT «Kimaccey («classy) sBIseTCS YHUKAIBHBIM JUIsl KQXO0TO I1apa, YTO MO3BOJISIET paclio3HaBaTh
mapsl B oryere Weka. Kog muist kakoro mapa cOCTOMT M3 uYeThipex OyKB M ILiBeTa Imapa. B cBoro
ouepenb, YeThipe OYKBBI 00BsCHAIOT pazmep (Big / Small), pacuierky (Monochrome / Polychrome),
6neck (Shiny / Dull) u nmpo3paunocts (Transparent / Opaque).

[epeiinute Ha Briaaky «Kmacrepuzauus». Beidepute anroputm Cobweb. YcranoBure ¢iar
«Classes to clusters evaluation», 4TOOBI aJTOPUTM WTHOPHUPOBAJI 3HAUCHHUE aTpUOyTa «KIIACC», HO
BKJIIOYHJI 3TOT aTpuOyT B (pUHANBHBIN oTUeT /i cpaBHEHHS. [Ipon3BeanTe KiacTepu3amuio.

3.1 W3yuute pe3ynpTaThl HAa OCHOBE BH3yanm3anuu nepeBa («Visualize tree»). Bwl
YAOBJIETBOPEHBI pe3ybTaramu Kiactepusanuu? [louemy?

VBenuuenue 3HadyeHus mapamerpa Cutoff amroputma Oyzaer cmocoOCTBOBAaTH OTHECEHHIO
MOXO0KHX IIIAPOB B OJHH KIIACTEP.

3.2 TloskcmepumeHTHpyiTe co 3HaueHueMm mnapamerpa Cutoff, moka Bbel He Oynere
YJIOBJIETBOPEHBI PE3YNIbTAaTaMH KJIACTEPU3ALHH.

3. AJroputM MakCMMHU3AUMH OKUTAHUSA

AnroputMm EM — 53TO BEpOATHOCTHBIM alrOpuTM Kiactepu3auuu. Kaxaplii Kiactep
OMMPCACIACTCA BCPOATHOCTAMHU 3JICMCHTOB O6Hal[aTb HCKOTOPLIMU KOHKPCTHBIMU 3HAUCHUSAMU
aTpuOyTOB U BEPOATHOCTSIMH MPUHAAJICKHOCTH KaKJIOTO 3JIEMEHTa K Kiactepy. Jias 4ucioBbIX
3HAUCHUI ATO 3HAUCHHE CpCAHCTIO U CTAHAAPTHOC OTKIJIIOHCHUC IJIA KaXKXJI0ro 3HAYCHHUA anI/IGyTa, JJIA
JTUCKPETHBIX 3HAYEHUH 3TO BEPOSTHOCTH JJIs KaXKAOT0 3HAYEHUS aTpulyTa.

[TockoNBbKY € TUCKPETHBIMH 3HAaYCHHUSMH IMpolle padoTaTh, a TaKXKe JUIsl CPaBHEHHS C
pe3yabTaTaMH JIBYX MPEIbIIyLIINX aIrOPUTMOB, MPUMEHUM anroputM EM k ToMy ke HaOopy aHHBIX.
Ha Bxnanke «Preprocess» 3arpy3ute daiin “marble.arff” u ymanure atpudyT «uBeT» («colory).

[Tepeitnute Ha Brianky «Kmacrepusamus». Bwibepute anroputm EM. VYcranoBute dmar
«Classes to clusters evaluationy. [Ipou3Benure KiacTepu3anuio.

4.1 Wszyunte pesynbrarhl. CKOIBKO KiacTepoB mnosydusoch? Ilouemy? MoxeTre u B
HOJyYUTh APYrod pe3ynbTaT ¢ APyruM 3HaUCHHEM napamerpa seed?

3nauenne mnapamerpa numClusters To yMondaHuio -1, YTO TIO3BOJSIET AITOPUTMY
CaMOCTOSITENILHO ONPEIENATh YHCIO KiIacTepoB. Ecim ykazaTh KOHKPETHOE 3HAYEHHUE, aJTOPUTM
rocTapaeTcsi 00HAPYKUTh HEOOXOUMOE YHUCIIO KITACTEPOB.



4.2 H3MeHHTE 3HAYCHHE MapaMmeTpa Ha YKCIO KJIACTEPOB, KOTOPOE Bbl XOTHUTE MOJTYYUTh
(wn HEMHOTO OOJBIIIE) W TOBTOPHUTE JKCHepuMeHT. [IpoBenuTe 3KCIEPUMEHTHI C
pasnuuHbIMU 3HaueHusAMHU seed. Kak 3To BiausieT Ha pe3yabTaThl?

[Ipy u3ydeHnn oTYeTa BBl YBUIUTE 0a30BYIO0 BEPOSTHOCTH KJIACTEpa M 3HAUYCHUE BEPOSTHOCTH
UL KaKAOro aTpuOyTa, KOTOPYIO MOXKHO MOJYYHTH JEJIEHHEM 3HAUYEHUS IUCKPETHOM OLIEHKU
(“discrete estimator’”) Ha cyMMYy OILIEHOK TI0 KakKIoMy aTpuOyTy («totaly), Hampumep:
ATpubyT: pazmep (size)
Discrete Estimator. Counts = 2.41 11.86 (Total = 14.26)
03HAYaeT, YTO BEPOSITHOCTh 3HAYCHHS «OombInoi» (big) mis arpubyra «pa3smep» COCTaBUT
2.41/14.26 = 0.169.

[Topsimok 3HaYeHUI aTpUOYTOB CIICTYFOIITHI:

“size” {big, small}

“colouring” {monochrome, polychrome}
“shininess” {shiny, dull}

“transparency” {transparent, opaque}

UroObl OmpenenuTh «IYyUlIMid» KiacTep i IIapa, HYXHO MEPEeMHOXHUTh 0a30BYIO
BEPOATHOCTh KJIACTEpPAa M BEPOSTHOCTU JJsl KaXIOro M3 3HaueHui arpubytoB. HopmanuzoBaHHoe
YHCIIO AACT 0XKHUJIAEMYIO BEPOSITHOCTD IIapa ObITh OTHECEHHBIM K KXKIOMY U3 KJIacTEPOB.

Jlyis ciaenyromniero SKCepuMeHTa YCTaHOBHUTE 3HaYeHHe mapamerpa seed paBHbIM 14, a ducio
KkiactepoB — 2. [IpousBenure KnacTepusanuio.

4.3 Ilycte y Bac uMeeTcsd MaJICHbKHI, OJHOIBETHBIM, HESIPKUW, HEMpO3payHbld miap. B
KaKoOM KJIacTepe Bbl OXKUAAETe ero yBuaerb? (s pacyeToB UCHONb3yTE CTaHIAPTHOE
npuiioxxenne «Kanpkynastop».)

3akJaroueHue
BbI mpoBenu SKCIEPUMEHTHI ¢ TPEMS AJITOPUTMAMH Ha OJTHOM Habope TaHHBIX.

5.1 [IlpuBenure (Kak MHUHUMYM) OIHO MPEUMYIIECTBO M OJWMH HEIOCTATOK KaKIIOTO
aNnropuTMa.

5.2 Kakoil U3 Tpex anropuTMoOB KJIACTEPU3ALMU Bbl NPEANOYUTAETE HCIOIb30BaTh AJIs
Habopa naHHbIX «[1lapbm.

Kpurepumn oneHku:

11-12 GannoB BBICTABISETCA CTYJACHTY, €CIM OH CBOEBPEMEHHO BBINOJIHUI BCE 3aJa4yH,
NPEIYCMOTPEHHBIE B MPAaKTHUECKOW paboTe, MOATOTOBHII OTYET B COOTBETCTBUHU C TPeOOBaHMUAMHU
MPENo/aBaTelis U B IPOLECCE 3aIIMTBhl MPOJEMOHCTPUPOBAI HAIMYME TEOPETHUYECKUX 3HAHUN B
o0beMe cosiepKaHusl y4eOHOM AUCIUIUTMHBI, OTHOCAIICHCS K IpakTudeckoi padore. Cymen OTBETUTh
Ha JIONIOJIHUTENIBHBIE BOIPOCHI, CBA3aHHBIE HE TOJBKO C ITPOLIECCOM BBIMOJHEHUS NMPaKTUYECKOU
paboThI, HO U C MOHUMAHHEM COBEPILEHHBIX ICHCTBUI U PEIICHHBIX 3ajay.

9-10 GanyoB BBICTAaBISIETCS CTYACHTY, €CJIM OH BBIMOJHUI 0T 70% 3anad, mpeayCMOTPEHHBIX B
MPaKTUYECKOH padoTe, MOATOTOBMI OTYET B COOTBETCTBHHM C TPEeOOBAHUSAMH IpENoaBaTeNs U B
MpOLIECCe 3ALIUTHI MPOJEMOHCTPUPOBAT HAIMYUE TEOPETHUECKHX 3HaHUM B 0ObeMe ConIep KaHUs
yueOHON AMCUMIUIMHBI, OTHOCSIICHCS K mpakThuyeckod pabore. Cymen OTBETUTh Ha BOIPOCHI,
CBSI3aHHBIE C MTPOLIECCOM BBIMTOJIHEHUS TPAKTUYECKON paOOTHI.



7-8 GaisIoB BBICTABISIETCS CTYJIEHTY, €clid OH Oojiee yeM Ha 50% BBIMOIHUI MTOCTABICHHBIE B
NPaKTUYeCKOH paboTe 3ajJaud, CIOCOOCH OTBETUTh HA BOIPOCHL, KAacCAlOIIMECs TEOPETHYECKOU
COCTaBJISIIONIEH B 00beME COoiepKaHus YICOHOU MTUCIIUTTMHBI, OTHOCSIICHCS K TPaKTUUeCKOU padoTe.

0 OanIoB BBICTABIISACTCS CTYACHTY, €Ciii OH Oosiee yeM Ha 50% He BBIOJHUII TOCTABJICHHBIC B
MpaKTU4YeCKoH paldoTe 3ajauu, HE CIOCOOEH OTBETHTh Ha BOMNPOCHI, KacalOUIHECs TEOPEeTUUYECKOM
COCTaBIISIOLICH B 00beMe coaepkKaHUs y4eOHOM JUCIUIUIMHBL, OTHOCAIICHCS K IPAaKTUYECKOoil padore.

10.5. IIpakTn4yeckasi padora Ned

AcconMaTuBHbIE PaBUJIA

Rules Wizard (pa3pabotunk BaseGroup Labs) — mpoctoe B HCIOJIB30BaHUM IMPHUIIOKECHHUE,
pemaromee 3amadd TMOWCKA acCOIMaTHUBHBIX cBs3ei (Association Rules). Ilporpamma mo3Bosser
BBISIBIISITh ACCOLIMATHBHBIC MPaBHJIA, UCMONB3Ys TAONUIly TPAaH3aKUUK U MPEACTaBIATh MX Pa3HBIMU
croco0amu - B Bujie hOpMaTUPOBAHHOTO TEKCTA, JIEPEBa, MEPEKPECTHON U OOBIYHON TAOJIHIIBI.

AcconuaTuBHbIE CBSI3W — 3TO 3aBUCUMOCTH BHUJA: €CIM MPOM3O0LUIO COOBITHE A, TO ¢
OTIPENICTICHHON BEPOSATHOCTBIO Tpom3oiaer coObitue B. Ilpumepom Takoro mpaBwiia, CIIYXUT
YTBEp)KICHHUE, YTO IOKYIMaTenb, npuodperaromuii Xned, nmpuodbperer 1 MOJIOKO C BEpOATHOCTHIO
75%.

BriepBble 3amaua MoMCKa acCOIMATHUBHBIX IpaBWJI Obula TpPEASIOKEHA Ui HaXOXKICHHUS
TUMUYHBIX [1a0JOHOB MOKYIOK, COBEPIIAEMbIX B CyIIEpMapKeTax, O3TOMY MHOTI/IA €€ ellle Ha3bIBalOT
aHaM30M pbhIHOYHOW Kop3uHbl (market basket analysis). Haubonbinee wucnonabp3oBaHue
accolMaTUBHBIEC MpaBHJIa HAXOASAT B TOPTrOBJIE, TaK KaK MO3BOJISIOT CKa3aTh, KAKOM TOMOIHUTEIbHBIN
TOBap MOXET NPUOOPECTH KIIMEHT, €CJIM OH yXe KYIHJI HEKOTOpPbIe TOBAPHI.

3aanue: MPOBECTH aHaJIN3 PHIHOYHON KOP3WHBI Ha OCHOBE HAOOpa NMaHHBIX O MOKYINKaX B
cynepmapkete (976 nmokynarenei, 4852 nokynku, 49 HaMMEHOBaHUI TOBApOB).

OO0BsicHUTE 3HAYCHUE TTOAJICPKKHA U TOCTOBEPHOCTH IS aCCOIMATUBHOTO MPABHJIa BUJIA:

Ecnau Monoxo H Ileuenve
To Yunco

Iloooepoicka = 0,72%
Llocmosepnocmo = 77,78%

1. {nst B/ Tpan3akuuii u3 gaiina smarket.txt (B manke RulesWizard/Data) npou3Beaure aHaiau3
PBIHOYHOM KOp3uHBI cO 3HadeHusamu noanepxku s=0,3~100,0 u gocroBepHoctu ¢=70,0~98,0.
W3yuute mpencTaBieHUsi pe3yibTaToB B BHJE (HOPMATHPOBAHHOTO TEKCTA, JIEPEBAa ACCOLUATHBHBIX
MpaBWI, NEPEKPECTHON TaOMUIBI U TAOIUIBI TpaBUil. 3adUKCUPYHTE YCIOBHUS MOUCKA, KOJIUYECTBO
HalJCHHBIX [TPaBUJI U UHTEPBAJIbl, HA KOTOPBIX JIEKUT 3HAUEHUE MOIAEPKKU U TOCTOBEPHOCTH.

2. Tlo nepeBy accOIMATHUBHBIX TMPABUJI ONPEICIUTE TPOHKY TOBapOB-OECTCEICPOB.
[lepeuncnure Bce ABYX3JIEMEHTHBIE aCCOLIMATUBHBIE HAOOPHI-THAEPHI poaax (s>5%).

3. Jlns Tpex accoumaTuBHBIX IpaBui ¢ Hu3kou (<0,5%), cpenneit (~1%) u Bbicokor (>5%)
CTETCHBIO TMOJICPKKU, COOTBETCTBEHHO, CAENANTE MPEANOJIOKEHHE, MOYEeMy HWMEHHO STH TOBaphI
OKa3alluCh B OIHOM Kop3uHE. COCTaBbTE MOPTPET-XapaKTEPUCTUKY MOKYATEIS.

4. Ucnonb3ys mpeacTaBieHUE B BUIE IMEPEKPECTHON TaONULbI, BBISICHUTE, HAIUYUE KaKUX
TOBAapOB B KOP3HHE C OOJIBIIOI BEPOATHOCTHIO ONPEACIIUT MMOKYIKY BETUMHBI, IIOKOJIa1a H Kode.

5. IlonGepute 3HaUeHUE MONICPKKH, MpU KoTopoM (opmynupyerca ~100 accounaTUBHBIX
npaBuil. O3HAaKOMBTECh CO CTaThed «3adeM Kymwin - He 3Hawo» (razeta «HoBble H3BECTHSNY).
[Ipemioxxute He MeHee 3 «MHTEPECHBIX)» aCCOLMATUBHBIX HAOOPOB TOBAPOB, KOTOPBIE PEKOMEHIYETCS



pa3MeIaTh Ha OJHOW MOJIKE WK 00BEIUHATh B HAOOPHI CO CKUIAKOW. APTYMEHTUPYHUTE, MOYEMY ITH
ACCOLIMAaTUBHBIC ITpaBUJIa MOKHO CHUTATh «KMHTCPCCHBIMU ).

Kpurtepun onenkn:

11-12 GannoB BBICTABISETCA CTYIACHTY, €CIM OH CBOEBPEMEHHO BBINIOJHHIJ BCE 3ajayH,
MPEelyCMOTPEHHbIE B MPAKTUYECKOW paboTe, MOArOTOBHJ OTYET B COOTBETCTBHM C TPEOOBAHUSIMHU
IpenojaBaTenss M B IPOLECCE 3aIIUTHI NPOJEMOHCTPUPOBAT HAJIMYME TEOPETUUECKUX 3HAHUMA B
o0beMe cosiepkaHusl Y4eOHOM AUCITUTUTMHBI, OTHOCSIICHCS K MpakTHdeckoi padore. CyMmen OTBETHTh
Ha JIONIOJIHUTENIbHBIE BOIPOCHI, CBSA3aHHBIE HE TOJBKO C ITPOLIECCOM BBIMOJHEHUS NMPaKTUYECKOU
paboThl, HO U C TOHUMAHHEM COBEPILIEHHBIX ICHCTBUI U PEIICHHBIX 3ajay.

9-10 GanyoB BBICTABISIETCS CTYACHTY, €CJIM OH BBIMOJHUI 0T 70% 3anad, mpeayCMOTPEHHBIX B
MPaKTUYECKOH padoTe, MOATOTOBMI OTYET B COOTBETCTBHHM C TPEeOOBAHMSMH IpENoiaBareNis U B
MpoLecCe 3alIUTHl MPOJEMOHCTPUPOBAT HAIMYUE TEOPETHUECKHX 3HAHMM B 00beMe Conep KaHUs
y4eOHOM JMCIUIUIMHBI, OTHOCALICHCS K NpakThdeckod pabore. Cymen OTBETUTh Ha BOIPOCHI,
CBSI3aHHBIE C MTPOLIECCOM BBIMIOJIHEHUS TPAKTUYECKON paOOTHI.

7-8 6aIOB BBICTABISETCS CTYACHTY, e€cii OH Oojee yeM Ha 50% BBIOJHWII TOCTABIICHHBIE B
MpakTU4YecKod paboTe 3amaym, CrnocoOeH OTBETUTh Ha BOIMPOCHI, KacaloUIMecs TEeOPEeTUYEeCKOM
COCTAaBIISIOLICH B 00beMe CoaepkKaHUs y4eOHOM MUCIUIUIMHBL, OTHOCAIICHCS K IPAaKTUYECKOil padore.

0 6anmioB BBICTABISIETCS CTYAEHTY, €cil OH Oosee ueM Ha 50% He BBIMOJIHUI OCTAaBJICHHBIE B
MPaKTUYeCKON paboTe 3agauu, HE CIIOCOOCH OTBETUTh HA BOIPOCHI, KACAIOIIMECS TEOPETHYECKOU
COCTaBJISIIONIEH B 00beMe COZepKaHus YICOHOU TUCIUTITMHBI, OTHOCSIICHCS K TPaKTUYeCKOU padoTe.

10.6. IlpakTHyeckas padora NeS

AHaJIN3 cBsI3eil B CONMAJIBHBIX CETAX
Lenvio nabopamoprozo 3aHamus SBISETCS U3ydeHHE 0A30BBIX NMOHATHI M TEXHUKU aHAIHU3a
comuaibHBIX ceTeii Ha ocHoBe mnporpammbl UCINET 6 xommanmm Analytic Technologies,

HBJISIIOH_IGI\/'ICH CTaHAApTOM IJId CIICHUAIMCTOB B obacTy aHann3a CoMaJIbHBIX CETeH.

Teopernuyeckas 4acThb

OueHb 4acTO pacnpeeieHHble CUCTEMbI, B YACTHOCTH CETU COTOBOW CBS3M, KOMIIBIOTEPHBIE
cetu 1 Becemupnas [layruHa 001a1at0T CJI0KHOW TOIOJIOTHEH M UMEIOT B CBOCH OCHOBE COIMAJIbHBIE
npotieccbl. OCHOBHBIM MOJXO0JA0M K U3YUEHHUIO TaKUX CTPYKTYP SIBJSETCS aHAJU3 COLUATIbHBIX CETEH.

Ananuz coyuanvhvlx cemeill — 3TO METOMOJIOTHS M METOIbI MCCIASAOBAHUS B3aMMOJICHMCTBUI
MEXIY COIMAIBHBIMU OOBEKTaMU (aKTOpaMH) H BBISIBJICHHE YCJIOBH BO3HUKHOBEHHUS OTHUX
B3aUMO/CUCTBHH.

OCHOBHBIMU METOJJaMH aHATTN3a COIMATBHBIX CETEH SBISIOTCS METOJIBI TEOPUH TpadoB.

JlanHble O CBSI3SIX AKTOPOB MPEACTABIAIOTCS B BUJIE coyuomMampuysvl - KBaIpaTHOM WU
MPSIMOYTOJIBHON TaOJHIIBI, DIEMEHTBI KOTOPOH COOTBETCTBYIOT MOKA3aTENSIM CHIIBI CBSI3U, UCXOSIIEH
OT aKTOpa B i-i CTPOKE K aKTOPY B j-M CTOJIOIIE.

Bcesikoit coromaTpuiie MokeT ObITh B3aMMHOOJIHO3HAYHO corocTaBieH rpad. Cessu B rpade
MOTYT OBITh HEHANpaBJICHHBIMH (pebpa) W HampaBlieHHbIMU (mayru). I'pad ¢ 3agaHHBIMH Ha HEM
JyraMy Ha3bIBAETCsl OPUEHTUPOBAHHBIM, WU oprpadoM. BepiinHbl, coequHEHHBIE PEOPOM, SBIISIOTCS
cMexHBIMU. Cmenenvio 6epuiunbl HA3BIBACTCS YHCIO pedep, COCIWHEHHBIE ¢ He. Hcxoosweti
cmeneHvlo 6epuiiHbl Ha3bIBACTCSI YUCIIO AYT, UCXOASAIINX U3 BEPUIMHBI, 6X00sWell Cnenensblo - YUCIo
IYT, BXOJASIIUX B BEPUIMHY.

[TocrnenoBarenbHOCTh  BEPIIUH, COCIWHEHHBIX pedpamMu, COCTaBIseT yens. B 1menn
HaIpaBlIEHUE CBA3EH MEX]ly BEpIIMHAMU HE UMEET 3HadeHus. B npocmotil yenu H1 ojHa U3 BEPIIMH U
HU ONHO M3 pebep He MOBTOpsAIOTCS. Umcno pebep 1enu HasbIBaeTcs ee Odauxou. JlnmuHa camou
KOPOTKOM IIeMH, CBA3BIBAIOIIEH JBE BEPLIMHBI, HA3bIBACTCS paccmosxuem Mexay BepiimHamu (0e3
ydeTa HalpaBJIEHUs CBS3EH).



[TocnenoBaTenbHOCTh BEpPUIMH, COCAUHEHHBIX JyramH, Ha3blBaeTcs nymem (HalpaBieHHE
CBSI3€M CYLIECTBEHHO). B nmpocmom nymu Hu ofHa W3 BEpLUIMH U HU OJHA U3 AYI HE MOBTOPSIOTCA.
Uucno ayr, COCTAaBISIIONIMX TyTh, HA3bIBAETCSA €ro OauHou. JmuHy camMoro KOpPOTKOTO TyTH,
CBA3BIBAIOIETO JBE BEPIUMHBI, HA3bIBAIOT pacCmMosHueM MEXKIYy HUMHU (C YYETOM HampaBlICHUs
cBszeit). Oprpad, B KOTOPOM M3 KaKIOM BEPIIMHBI CYIIECTBYET MyTh K JIFOOOW NPYroil BepIIUHE,
Ha3bIBACTCS CUILHO C6A3HbIM (IIYTEUIECTBOBATh MOKHO JIMIIb 1O HampasieHuto nayr). Oprpad, B
KOTOPOM CYILECTBYET LI€Tb W3 KaXKI0M BEepUIMHBI K 000N ApYyroil, Ha3bIBaeTCs c1abo CEA3HbIM
(MOHO IyTELIECTBOBATH IPOTUB HAIIPABJICHUS AYT).

IInomnocms  2pagha BBMUCIAETCS KaK OTHOIIEHHWE 4YHCIA CYIIECTBYIOLIUMX CBs3ed K
MOTEHIIUAJIbHO BO3MOXKHOMY.

IMoka3aTtenu 3aMeTHOCTH. Ves HEHTpaIbHOCTH BEpIIMH B Tpade, ux "BakHOCTH" Hayaia
pa3pabaThIBaThCS OJHOM W3 TMEPBBIX B aHAIM3€ CONUAIBHBIX ceTed. MICTOYHMK 3TOW HaAeH MOKHO
YCMOTPETh B MOHATHM "3B€3/bl" - CAMOTO MOMYJISIPHOTO YellOBEKa B rpymnme. bynem Ha3blBaTh Mepy
3aMETHOCTH aKTOpa B CETU (HEOPUEHTUPOBAHHOM Tpade) yeHmparbHocmyio, s BXOASIIUX CBA3EH B
oprpade - npecmudicem, A UCXOIAMINX CBA3CH - 9KCHAHCUBHOCMBIO.

[IpocToif M MHTYMTHBHO MOHSTHBIA MOAXOJ K M3MEPEHHUIO LEHTPAJIbHOCTH WHIUBUIOB
OCHOBBIBAeTCs Ha uaee cmenenu. L{eHTparbHOCTh HA OCHOBE CTETIEHU TEM BBIIIE, YeM OOJIbIIE YHUCIIO
CBSI3€H BEpUIMHBI C IPYTMMH BepliuHamMu B rpade. MHIEKChl LEHTPaNIbHOCTH MO CTENEHU SBISIOTCS
JIOKAIBHBIMU ~ XapaKTEPUCTUKAMH  TOJOXEHHUS BEpIIUHBI B rpade - OHH  YUUTHIBAIOT
HEMOCPEACTBEHHBIX cocelled, OMMKalIy0 OKPECTHOCTh BEPIIMHBI U B 3TOM CMbICJIE TOBEPXHOCTHBI.
B ortHomieHnn THma «Aapyxk0a» TPECTHK MOXKHO HMHTEPIPETHPOBATH Kak TOIMYJISIPHOCTh, a
AKCIIAaHCUBHOCTH KaK (hOpMy KOMMYHHUKAOEITbHOCTH.

Bropas rpymnmna moka3areneil eHTpaIbHOCTH OCHOBAaHA HA UJee Ou30cmu JAHHOW BEPIIMHBI
KO BCEM OCTalbHBIM BepiinHaM rpada. LleHTpaibHBIM SBIsSIETCS TOT WHIUBHUI, KOTOPBIM OBICTPO
B3aUMOJICHCTBYET C IPYTMMHU JHOO HEMOCPEICTBEHHO, MO0 dyepe3 HeOOJBIIOe YUCIO TOCPETHHKOB.
bnuzocTh onpenensercs Kak BeITWYMHA, OOpaTHAs CyMME JJIUH CaMbIX KOPOTKHX IyTE€H OT JAHHOTO
WHIUBHUAA KO BCEM OCTANbHBIM. J[OCTyITHAS MHTEpHpeTaus OIH30CTH - 0XKHIaeMOE BPeMsl JBUKCHHS
pecypca (Hampumep, wuHMOpMaIMK) OT JOOOr0 YyYacTHUKA CETH K JaHHOMY HHIAWBHULY.
[{eHTpanbHOCTh TIO OIU30CTH SBISETCS II0OATBLHON Mepoi cetu. Hemoctatok moka3atenst B TOM, 4TO
OH He ompeieNeH [Uisl H30JIMPOBAaHHBIX BEPIIMH, IOCKOJBKY IPU OTCYTCTBUU CBSI3U MEXKAY
BEpIIMHAMU PACCTOSHUE MEXKIY HUMU OECKOHEYHO.

B3aumopeiicTBie JBYX HECMEXHBIX HWHIUBUAOB MOXKET HAXOIUThCS TOJ KOHTPOJIEM
BO3MOXXHBIX TOCpPeNHUKOB. [Ipu mouckax paboThl, HampUMep, BaXKHO HE TO, CKOJBKO 3HAKOMBIX Y
MPETeHJIEHTa, a CKOJIbKO 3HAKOMBIX Yy OTHUX 3HAKOMbIX. METOJl OLEHKH LEHTPAJbHOCTH IIO
nocpeonuyecmey Uil BEPIIMHBI 3aKIIIOYAETCS B HAXOXKIECHUU JOJMU CaMBIX KOPOTKHX ITyTeH,
COCUHSIONMX BCE Mapbl BEPIIMH, KOTOpbIE MPOXOASAT Yepe3 JaHHYI BEpIIMHY. OJTO CyMMa
BEPOATHOCTEH TOTO, 4YTO JApPyrde akTOphl B CBOMX B3aMMOJCHCTBHSAX OydyT mpuberatb K
MOCPEIHUYECTBY JAHHOTO aKTOpa.

LleHTpasIbHOCTh Ha OCHOBE COOCMBEHHLIX BeKmopog — 0oJiee CIIOXKHBIM IOKa3aTelnb,
YYHUTHIBAIOIIUI CBS3M BEPIIMHBI C BEPIIMHAMHU, UMEIOMMMHU OOJbIIoN Bec. [IpumepoM Takoi Mepsl
HEHTpaJIbHOCTH siByisieTcst nmapameTp Google PageRank.

[Toxa3zaTrenu LEHTPaNbHOCTH, OCHOBaHHbIE Ha CTENEHW, HHPOPMALMOHHO  OEIHBI.
[leHTpanbHOCTh 1O TIOCPEIHUYECTBY U IIEHTPATBbHOCTh HAa OCHOBE COOCTBEHHBIX BEKTOPOB
MPENNOYTUTENbHBl B CHJIy TOTO, YTO OHM HMMEIOT OOJIbLIYI0O W3MEHUMBOCTH 3HAUCHUU U Oosee
MHTEPECHYIO UHTEPIPETALIUIO.

3ananue

1. Ha nuctke Oymare HapucyiiTe MpoM3BOJBHBIN I'pad Ha 6 BepIIMH U 8 HEOPUEHTHPOBAHHBIX
pebep (0e3 w30MMpPOBaHHBIX BepimMH). Ha30BuUTE BepIIMHBI JIATUHCKUMH OyKBaMH WM
CIIOBaMHU.

2. IlpencraBpTe HapHUCOBaHHBIN rpad B BUIAE MATPHUILI 6X6, B KOTOPOH «1» COOTBETCTBYET pedpy
MEXy BepiumHaMu, «0» - pedbpo OTCYTCTBYET.



B brnokHoTe Ha ocnose noocomoenenHou mampuybl CO3MAUTE WUCXOIHBIM TEKCTOBBIA (Haiii
netl.txt B cneayromeM ¢opmare (Tae n — YUCIO BEPILUH):
dl n=4 format=fullmatrix
data:
0110
1011
1100
0100
3anycture nporpammy UCINET (ITyck > [Iporpammsr > Analytic Technologies > Ucinet 6 for
Windows).
3arpysure daiin (Data > Import > DL). B nepBom nonie (Input text file in DL format) ykaxure
MyTh K UCXOJHOMY TekcToBOoMY dainy n Haxmute OK. Utoroseiii pabouwnii ¢aitn B popmare
UCINET 6yner umets pacmupenue * ##h. Otkpoiite ¢aiin aas npocmotpa (Data > Browse) u
yOeauTeCh, YTO UMIOPT COCTOSIICS.
3anyctute NetDraw (mocnenusss ukonka Ha nanenu umHcTpymMeHTOoB UCINET) u oTkpoiite
pabountii daiin netl.##h (File > Open > Ucinet dataset > Network).
[leperackuBasi BEpIIMHBI, TNPUBEIUTE PHCYHOK B COOTBETCTBHE ¢ TrpadoMm Ha Oymare.
Coxpanute pucyHok B hopmate JPG (File > Save Diagram as > Jpeg) nox umenem netl.jpg.
[ToBropute maru 3-7, HO HCHOJB3YWUTE TENEpb paclUIMpeHHBIH ¢Gopmar ucxoaHoro (aiina
net2.txt ¢ Ha3BaHUSIMH BEPIINH:

dl n=4

labels:

A,B,C.D

data:

0110

1011

1100

0100

@aiinel netl.txt, netl.##h, netl. jpg, net2.txt, net2.##h, net2.jpg ciyxaT OTYETOM IO TEPBOM

4acTH paboTHI.

Hanee pabora Oyaer Bectuch ¢ Habopom maHHbIXx PADGETT (\Program Files\Analytic

Technologies\Ucinet 6\DataFiles\PADGETT.##h) o couumanpHbIX CBsI3SIX MeXAy 16 cemelicTBamMu
®nopennuu 3moxu Bospoxknenus. B ¢aiine comepkarcs qBe CETH — CYNPYKECKHE U JISTOBBIC CBS3H.
Msl Gynem paboTtaTh ¢ IepBOil ceTbio. [ 3Toro He06X0IMMO BBIACTHUTH CETh U3 Habopa, UCTIONb3Ys
komanny Data > Extract. B mepBom nosie (Input dataset) ykaxkure myTh K ucxomHomy (aitry, B mose
Which matrices BBemute «1» m Haxkmure OK. B nanpHeiimem pabotaiiTe ¢ HOBBIM (aiiiom
PADGETT-Ext.##h

Word.
1.

2.

Otuet no BTOpo# yactu paboTel opopmisercss B Buae Qaiina net3.doc B popmate Microsoft

Wzyunte w™atpuny ceru (Data > Display) u Bxmouute ee B otuer. (Mcmomb3syiite
(dbuxcupoBanHblii mpudT, Harpumep Courier.)
3amyctute NetDraw, 3arpysute cetb, coxpanute pucyHok B ¢popmare JPEG u BritounTe ero B
OTYeT.
Brerancnute mnotHocte rpada (NETWORK > COHESION > DENSITY). IIposepsTe
MPaBWJIbHOCTh, PACCUMTAB IUIOTHOCTh BPYYHYIO Ha OCHOBE MaTpullbl U3 mara 1. Bxmrouure
3HAa4YEeHHUE TIOTHOCTU M XOJ PYYHOT'O pacyeTa B OTUeT.
Boeruucnure paccrosiaus mexnay cemerictBamu (NETWORK > COHESION > DISTANCE).
[IpoBepbTe MNPaBUIBHOCTb, PACCUYUTAB BPYUYHYIO DPACCTOSHUS MEXKIY HECKOJIBKHUMHU
ceMeHCTBaMHM Ha OCHOBE puCyHKa u3 mara 2. Bxmtounte marpuity Geodesic Distances u xon
PYYHOTO pacueTa B OTUET.
BbruncnuTe 1 BKIIIOUHUTE B OTYET (TOJIBKO OCHOBHBIE PE3YJIbTAaThl — 0€3 CTaTUCTHK) CIEAYIOLINE
MOKa3aTeH LEHTPATbHOCTH CEMEHCTB:

a. IlentpampHocTh Ha ocHOBe cTenieHH (NETWORK > CENTRALITY > DEGREE).



b. Henrpansnocts mo mocpemnndectBy (NETWORK > CENTRALITY > FREEMAN
BETWEENNESS > NODE BETWEENNESS).

c. LentpampHOcTh Ha ocHOBEe coOCcTBeHHBIX BeKTOpoB (NETWORK > CENTRALITY >
EIGENVECTOR).

6. IloaroToBhTe mIsi oTueTa TaONMIYy, B KOTOpOW 16 ceMeilcTB OyayT OTCOPTHUPOBAHBI IO
yOBIBaHUIO TOKa3aTelsl IIEHTPAJbHOCTH HAa OCHOBE cTemneHu. Tabnuma — Ha 16 cTpok u 4
KOJOHKH  (CeMEHCTBO, IIEHTPAIbHOCTH HA OCHOBE CTEMEeHH, LEHTPAIbHOCTh IO
MOCPEAHUYECTBY, IIEHTPAIILHOCTh Ha OCHOBE coOCTBeHHBIX BekTopoB). (Mcmombayiite Excel
uau uHCTpyMeHT Tabmmma B Word.)

7. BpiOepute NpPOW3BOJIBHYIO Tapy CEMEWCTB C OJWHAKOBOW IICHTPATBHOCTHIO Ha OCHOBE
CTENEHU, paBHOM «4», HO C COBEPIICHHO pa3HBIMU OLICHKAMU IEHTPAJIBHOCTU IO
nocpeaHuuecTBy. Mcnonb3ys couumorpammy U3 miara 2, NpeUioKUTEe OOBSICHEHHE CTOJIBKO
KapJIMHAJILHOMY Pa3JIMuMIO B LIGHTPAJIBLHOCTH MO NocpeaHnyecTBy. Caemnaiite To ke camoe st
Mapbl CEMENCTB C OJJMHAKOBOW IEHTPAJIbHOCThIO HAa OCHOBE CTEIMEHM, paBHOU «3». OTpazute
CBOH BBIOOp M OOBSICHEHUE B OTUETE.

8. BpiOepuTe NpPOM3BOJBHYIO Mapy CEMEUCTB C OJWHAKOBOW IICHTPAIBHOCTHIO HA OCHOBE
CTENEHHU, PaBHOU «4», HO C COBEPIIEHHO pa3HbIMU OIEHKAMH IIEHTPAJIbHOCTH Ha OCHOBE
COOCTBEHHBIX BEKTOPOB. Mcronb3ys conuorpaMmy U3 Iara 2, NpeajgokuTe o0bsICHEHUE CTOIb
KapAMHAILHOMY Pa3INurIo B IIEHTPAIbHOCTH HA OCHOBE COOCTBEHHBIX BeKTOpoB. Caenaite To
K€ caMoe ISl mapbl CEMEUCTB C OJMHAKOBOW IEHTPAJIbHOCTHIO HA OCHOBE CTENEHH, PAaBHOU
«3». Otpasute cBoii BEIOOp M 0OBACHEHHE B OTYETE.

9. CamoopraHu3aius COIUATBHBIX CETEH MPOSBISICTCS B BHJE COOOIIECTB — TPYMII BEPIIUH C
BBICOKOW TUIOTHOCTBIO pedep BHYTPH TPYIIBI U HE BBICOKON IJIOTHOCTBIO pedep Mexmy
rpynmnaMu. Beigenure cooOmiecTBa B CETH, HWCIONB3YS cleayronui anroputMm [Girman,
Newman, 2002]:

a. Bprumcimure mnokasarens mnocpenHuuectBa s pedep B cetn (NETWORK >
CENTRALITY > FREEMAN BETWEENNESS > EDGE (LINE) BETWEENNESS).
b. VYnmamute pebpo ¢ MakcumanbHBIM 3HaueHueM mnocpennuuectBa (DATA > BROWSE,
obnymnseM ynansemoe pedpo, FILE > SAVE)
c. HM3yuute HOBBIN pucyHok cetu B NetDraw.
[ToBTOpsiiiTe maru a)-c), moka rpad HE HAYHET pacmaNaThCsi HA HECBSI3HBIC KOMIIOHEHTHI,
MOCTENIEHHO OOHapyXuBasi cooOmecTBa. Bxmiounte B oTdeT 2-3 pHUCYHKA, HArJISIHO
WITIOCTPUPYIOIKE TPOLIECC BBIICTICHUS COOOIIECTB.

Kpurtepun onenkn:

11-12 GannoB BBICTABISETCA CTYIACHTY, €CIM OH CBOEBPEMEHHO BBINIOJHHJ BCE 3ajayH,
MPEelyCMOTPEHHbIE B MPAKTUYECKOW paboTe, MOArOTOBHJI OTYET B COOTBETCTBHM C TPEOOBAHUSIMHU
IpenojaBaTenss M B IPOLECCE 3aAIUUTHI NPOJEMOHCTPUPOBAT HAJIMYME TEOPETUUECKUX 3HAHUM B
o0beMe cosiepkaHusl Y4eOHOM AUCITUTUTMHBI, OTHOCSIICHCS K MpakTHdeckoi padore. CyMmen OTBETUTh
Ha JIONOJHUTEIbHBIE BOIPOCHI, CBSA3AHHBIE HE TOJIBKO C IIPOLIECCOM BBINOJIHEHUS MPAKTUYECKOU
paboThl, HO U C TOHMMAHUEM COBEPILIEHHBIX JEHCTBUI U pellIEHHBIX 3a/ay.

9-10 GanyoB BBICTABISIETCS CTYACHTY, €CIIM OH BBINOIHUI 0T 70% 3a1ad, npeyCMOTPEHHBIX B
MpaKTU4YEeCKOH paboTe, MOATOTOBUI OTYET B COOTBETCTBHHM C TPEOOBAHUSAMHU IMpernojaBaTelis U B
mporecce 3allUThl MPOJEMOHCTPUPOBAT HAJIMYUE TEOPETUYECKUX 3HAHMKW B 00beMe COJepiKaHUs
y4eOHOW AMCIUIUIMHBI, OTHOCSIICHCS K MpakTH4Yeckoil padore. Cymen OTBETUTh Ha BOIPOCHI,
CBSI3aHHBIE C ITPOIIECCOM BBITIOJHEHUS MIPAKTUUIECKOH pabOoTHhI.

7-8 6aiIoB BBICTABIISIETCS CTYNIEHTY, €clid OH Oojiee yeM Ha 50% BBIMOIHUI MTOCTABIICHHBIE B
NPaKTUYeCKOH paboTe 3ajJaud, CIOCOOCH OTBETUTh HA BOIPOCHI, KAacCAIOIIMECS TEOPETHYECKOU
COCTaBJISIIONIEH B 00beME COZIepKaHusl YIeOHOU MTUCIUTITMHBI, OTHOCSIICHCS K MTPaKTUYECKOU padoTe.

0 OanoB BBICTABIISAETCS CTYACHTY, €ciii OH Oosiee yeM Ha 50% He BBIOJHWII IOCTABJICHHBIC B
MpaKTU4YeCKOH pabdoTe 3ajauu, HEe CIOCOOEH OTBETHTh Ha BOMPOCHI, KacCalOUIMECs TEOPEeTUYECKOM
COCTAaBIISIOLICH B 00beMe CoaepkKaHus y4eOHOM JUCIUIUIMHBL, OTHOCAIICHCS K IPAaKTUYEeCKoil padore.



I[OHOJIHI/ITCJIBHBIC BOIIPOCHI

1. Tlonsarue Data Mining.

2. Jlannble, uH(oOpManus ¥ 3HAHUS.

3.  Enunas meromosorusi oOOHapyXEHUsI 3HAHUH.

4.  3apmaua perpeccum.

5. 3apada kinaccuuKaIym.

6.  3ajgada KjIacTepU3alMH.

7.  3agada aHaJIM3a acCOIMAIMK U ITOCJIENOBATEILHOCTEH.

8. Habopbl u THIIBI JaHHBIX.

9.  ®opmaThl XpaHEeHUs JaHHBIX.

10. KauectBo maHHbBIX. OUNCTKA JaHHBIX.

11. Metoas! 0TO0pa 3HAYMMBIX IPU3HAKOB.

12.  ®unbtpsl. OG0IOUYKH.

13. HWuaykuus nepeBbeB pEeLICHUH.

14. «OO6pe3ka» AepeBLEB: MPEAPETYKIHS U TTOCTPEAYKITH.
15. Pemaromue npasuia.

16. Anroputrmsl ID3, CART, C4.5.

17. AnropuTMbl OrpaHUYEHHOTO epedopa.

18. Meroa onopHBIX BEKTOPOB. JIMHEHHASI 1 HETMHEHHAS pa3€IUMOCTb.
19. baiiecoBckas KmaccupuKaIus.

20. HawusHas GaiiecoBckas KiacCu(DUKAIUS.

21. Tunonoruyeckuit ¥ TAKCOHOMUYECKHUI aHAIIN3.

22. CraTucTHYECKHUE METOIbI KilacTepu3anuu. EM-anroputm.
23. Meron k-cpennux. Mepsl pacCTOSHUIA.

24. MHepapxuyeckue METOJbl KJIaCTepU3alIiH.

25. Bwusyanuszanus kiaactepos. [leHaporpamMmsl.

26. JluarpamMMbl pacceUBaHUsI.

27. Camoopranusyromuecs: KapTsl KoxoHeHa.

28. KoHuenrtyanbHas KjiacTepu3alus.

29. Anroputm Cobweb.

30. I'padoBbie METOBI KJTACTEPU3AITUH.

31. Brigenenue CBI3HBIX KOMIIOHEHT.

32. HeueTkas KiacTepu3aiusi.

33. FCM-anroputm.

34. Mepsl HHTEPECHOCTH: TIOIJIEPKKA, JOCTOBEPHOCTh, TU(PT, YBEPEHHOCTD.
35. Adnroputm Apriori. 3a7aua aHanu3a pHIHOYHBIX KOP3UH.
36. Marpuia HECOOTBETCTBUH.

37. Merpuku KayecTBa: IpaBUIbLHOCTh, IOJHOTA, TOYHOCTh, F-Mepa, uyBcTBUTENbHOCTH, AUC.
38. IIpobmema mepeoOydeHMUS.

39. Crparudukanus JaHHBIX.

40. [ImarpaMma BBIMTpBILIA.

41. Amncam0mu (KOMHTETHI) Mojieieil. BarruHr. BarruHr ¢ pangoMu3anuei.
42. byctunr (ycuneHue) ancamoOs KiraccupukaTopos.

43. Meraknaccupukatopsl. CTIKHHT.

44. TloHATHS COIMAIBHON CETH U COITMAIBHOTO Tpada.

45. Tlo3MUMOHHBIN U POJIEBOM aHAIU3 B COLIUATILHON CETH.

MeToauuyecKkue PEKOMEHAAIUHA IO BHINMOJHCHHUIO ITIPAKTHYCCKUX paﬁ()T

Lenbto mpakTHUECKUX paboT SIBJISETCS MPUOOPETEHHE MPAKTUYECKUX HABBIKOB MCIOJIB30BAHHUS
MaTeMaTHYECKUX MOJeNe, METOJOB M aIrOpUTMOB B O0JACTH TEXHOJIOTMH aHaiu3a OOJbIINX
JAHHBIX; YCBOEHHE MOJIYYEHHBIX 3HAHUM CTyIEHTaMH, a Takxke (OPMHPOBAHHE Y HMX MOTHUBALUHU K
caM000pa30BaHMIO 3a CYET aKTUBU3ALMH CAMOCTOATENIBHOM T03HABATENBHOM AESATEIbHOCTH.



Bce paboThl BBIMOJNHAIOTCS CTYAGHTaMHU B paMKax 4-X akaJeMHYeCKHMX YacoB, KOTOpbIE
OTBEZICHbI YUE€OHBIM IIJIAHOM.

HUtorom paboThl sBISETCS 3allUTa MOJIYYEHHBIX pE3yJIbTaTOB. 3alluTa MPOBOIUTCS
MHIMBUYAIbHO B (hopMe cobeceoBaHMs U MPOBEPKE MONTYUYEHHBIX HABBIKOB PA0OTHI C CUCTEMOH Ha
KOMIIBIOTEPE.

10.7. Tect Ne 1

1. SABnenune «uHGOPMAIMOHHBIN TOTOID TOTYNUHSACTCS 3aKOHY
o IlapkuHcoHa

Mypa

Mépdu

HeroTona

o O O

2. OCHOBy HWHTCJUICKTYAJIbHOI'O aHalin3a JaHHbIX COCTABJISAIOT

o METObl MAIITUHHOTO 00YUYCHUS

o CTaTHCTHYECKHE METOIbI

o earHasi METO/I0JI0THS OOHAPYKCHUS 3HAHUI
o BCE BBILIEMIEPEUHUCIICHHOE

3. 3agada, pemieHre KOTOPOi BIEPBhIC ObUIO MPEIIOKEHO B paMKaX WHTEIUICKTYaJIbHOTO aHaIn3a
JTaHHBIX:

o Kiaccuukanus
o perpeccust
o KJIacTepH3aLysl
o a”HaJIN3 accolManui
3. JlepeBo penieHui Ha pUcyHKe 1 comepkut KOpHEH, Y3J10B IIPOBEPKH,
BETBEI, TE€PMUHAJIBHBIX BEPIIMH, JIMCTHEB.

=sunmy  =overcast = rainy

== 75 =75 =TRUE =FALSE
- " -~ e

Puc.1. /lepeso pewienuti
4. Ilo pucynky 1 onpenenure aTpuOyT ¢ MaKCUMaJIbHBIM HH(OPMALIMOHHBIM BBIUTPHIIIEM

o outlook
o sunny

le] overcast
o rainy

5. OrpanndeHue riIyOUHBI JepeBa MOXKET ObITh CIEIYIOIUM KPUTEPUEM:

o OCTaHOBAa
o pacIieTuIeHHS

o 3aMEHBI

o TOOBIM U3 BBIIICTIEPEUUCTICHHBIX



6. Kakoe MHOXKECTBO HUCTIOIB3YETCSl HA ATAle MOCTPEAYKIIUU JE€PEBHEB PEIICHUI?

o) BeCh HAOOP JTaHHBIX
0 oOyyaroree

o TECTOBOC

o MOATBEPIK IAIOIIEE

7. Kakoil kpuTepuil paciierieHus: UCIoJb3yeTcs B anroputme [D37?7

o OrpaHUYEHUE IITyOUHBI AepeBa
o SHTPOIHUS

o MH(OPMALIMOHHBIN BBIMTPHIILI
o) nunexc Gini

8. Kakoii airoput™ mo3BoJsieT padoTaTh ¢ HEMIPEPHIBHOM 11E€1€BON TEPEMEHHOM:

o) 1D3
o CART
o C4.5
o J4.8

9. Camy1o HaJIeXKHYIO OLIEHKY KJIacCU(PHUKAaTOpa MOXKHO MOITYYUTh, UCIOIB3YS CIEAYIOUIHHA criocod

IIPOBEPKHU:
o 10-nmepexpecTHast mpoBeEpKa
@ 10-niepexpecTHas mpoBepKa co cTpaTUUKAIEH
o necsTukparHas 10-nepekpecTHas IpoBepKa
o IEepEKPECTHAs MPOBEPKA METOIOM «0€3 OTHOT0»

10. YcTraHoBHTE COOTBETCTBHUE MCKAY MCTOAOM KJIIACTCPU3AIIMU U KJIACCOM HCITOJIB3YCMbIX

aJITOPUTMOB.

1. K-cpenuux a. MTHKpeMeHTaIbHBIN

2. Cobweb 0. I'padoBsrii
3.EM B. CraTucTueckuii
4. ARHP r. UrepaTtuBHbIN

11. Knacrep Y*NY M0XHO 0XapaKTepu3oBaTh Kak

MOHOTETHYECKUI
pacIuIbIBYAThIA MOHOTETHYECKHI
MOJUTETUYECKUI
PacCIUIBIBUATHIN ITOJIUTETUYECKUI

O O O O

12. OntumanbHOE pazdoueHue Ha kiaactepsl MeTogoM Cobweb nmoapazymeBaet

@ HYJIeBOE 3HaUYeHUE (PYHKIIMU MTOJIE3HOCTH

@ MUHUMM3ALHUIO 3HAYEHUS (PYHKIIUH TTOJIE3HOCTH
¢ ycpeaHeHue 3HaueHus QYHKIUU T0JIE3HOCTH

¢ MaKCUMHU3AINIO 3HaYeHHS (PYHKLIUU MTOJIE3HOCTH

13. Tlpu nepepacnpeeieHnd 00BEKTOB MEKIY KIIACTEpaMU B AITOPUTME
k-cpeHUX UCTONB3YETCsI CIEAYIONAs METPUKA:

(@) CBKJIIMIOBO PACCTOSHHUC

(@) KBaapaT €BKJINI0BAa PACCTOAHUA

O PaCCTOAHUC KTOPOACKUX KBAPTAJIIOB»
(@) mo0ast u3 BBIICTICPCUYNCIICHHBIX

14. MeToa OnOpHBIX BEKTOPOB MOYKHO 0XapaKTEPU30BATh KaK
@ METOJ KJIacCU(PUKAUU BUAA «OOyUYEHHUE C yUUTETIEM»
o) MeToJ KiaccuuKaIuy BUaa «o0ydeHrne 0e3 yauTes



o METO/I KJIacTepu3aIiuu
o METOJI perpecCuu

15. B cnydae nuHeHHOMN pa3AeMMOCTH ONTUMATBHBIA KiTacCH(UKATOP HA OCHOBE METO/1a OMTOPHBIX
BEKTOPOB IMO/Ipa3yMeBacT

o MakcHMHU3aIHI0 PACCTOSIHUAS MEXKIY BEKTOpaMU U
MUHHMH3AINAIO OMTUOKHA 00ydeHUs

o MakcHMHU3aIHIO PACCTOSHUAS MEXTY BEKTOpAMHU U
HYJIEBYIO OIIUOKY O0yUYCHHS

o MUuHUMU3AIUIO PACCTOSHUS MEXTy BEKTOPaAMH U
MUHHMH3AIHAIO OMTUOKHA 00ydeHUs

o MUuHUMU3AIUIO PACCTOSHUS MEXTy BEKTOPaAMH U

HYJIEBYIO OIIUOKY O0yUYCHHS

16. burapHOMy K1acCU(UKATOPY C KAKOW TOYHOCTBIO CJIETYEeT OTAATh IPEANOYTeHUE?

o 40%
o) 50%
o 60%
e 70%

17. Kakas onenka appekTuBHOCTH Kitaccupukaropa Hanbosee 10cToBepHa?

o TOYHOCTb
O YYBCTBUTCIILHOCTDb

o nomuaupoBanue B ROC-nipoctpaHcTBe
o) mwromaas nog ROC-kpusoit

18. Ha ocHOBE MaTpHIIbl HECOOTBETCTBHM pacCUUTANTE CIAEAYIOLINE 3HAUECHHUS:

JloxxHas TpeBora (ommoOKa mepBoro pojia)
TodHOCTB (IPABUITBHOCTD )
UysctButensHocTh (TP Rate)

F-mepa Ban Pusbeprena

23 9

19. U3 kakux cooOpakeHHii Ha3HAYaeTCs CTOUMOCTD (A) JI0O)KHOM TpeBOrn/ oMOKH EepBOro poja u
(B) npomaxa/ommoOku BTOpOro poaa AJisi AUPEKT-PACCHIIKM MAPKETHHTOBBIX MaTepHaioB?




20. OnTuMabHOE YHMCIIO PETUTUKAITMN B OyTCTpEn-BhIOOPKE:

o 90%
o 2/3
o 63,2%
o 36,8%
21. Bemmyknas ROC-noBepXHOCTB OIpeesnseTcs CIeIyonMMH Kiaccuukaropamu:
o CIIy4allHbIMU
o «UJEATBHBIMI»
o JOMUHHUPYIOLUMHU
o cyOonTUMaIbHBIMHU

22. Tlo puCyHKY 2 OTpaHXHpYHTE KJIaCCH(PHUKATOPHI 110 JoMuHUpoBaHuio B ROC-mpocTpaHcTBe:

ROCGC plot for 3 classifiars True Negative Rate
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23. Tlo puCyHKY 2 OIleHUTE 3HAaU€HUE METPUKH BbINAJCHUA 111 KOMOMHHPOBAHHOTO Kiaccudukaropa
¢ noiHoto# 0,6.

Brimanenue

24. VImeeTcs HECKONBKO MOJIENIEH ¢ KoppenupyeMbIMu omtrOkaMu. Kakoii KOMUTETHBIN METOJT He
YIYYIIAT PE3yNbTAaTOB Kiaccuukanuu?

o) barrunar

o Barrusr ¢ pangomuzanueit

o byctunr

o Hu oaun 13 BhIIenepeunciIeHHbIX

25. Beibepute Mmeto ancaMOnupoBanus kiaccupukaTopoB NaiveBayes u J4.8.
o Byctunr
o CtaKuHT
o JIr060i1 U3 BIIENIEPEUUCICHHBIX



O Hu OIWH U3 BBIIICIICPCUNCIICHHBIX

26. Ilycts {1,2,3,4} sBaseTcst yacTo BcTpeyaromuMcsi HabopoM 3rieMeHToB ¢ noanaepkkoi 40%. Uro
MOJKHO CKa3ath 0 Habope {1,3,4}?

o Yacro BcTpevaromuiics ¢ noaaepxkoi 40%

o Yacro BeTpewaromuiics ¢ noanepxkon >40%

o He gacTo BcTpeuaromuiics ¢ noaaepxkon <40%
o Yacro BcTpevaromuiics ¢ noaaepxkkon <40%

27. Ha ocHOBe TaOaMIIbI TPAH3aKIMI pacCUUTaiTe 3HAYCHUS CIEAYIOUINX MEp JUIsl aCCOLMATHBHOTO
npaswia A — C.

Tpanzakuus DJIeMEHTHI
t AB,C
t AC
t3 AC,D
4 AE
ts D,E
[Tonnepxka
JlocToBEpHOCTH
Judpt
YBEepeHHOCTh

28. Jlns KakMxX 3aJa4 acCOLIMAaTHUBHBIE NTPaBUIIa UCIIOJIb3YIOTCA B MEpUEHAai3uHre?
o [TepexpectHbie npogaxwu (cross-selling)
@ [ToBbrmenue npogax (up-selling)
o VYpasieHue J0sIbHOCTBIO TTOKYIaTeNnen
o Jlist Bcex BBILIETIEPEUNCICHHBIX

Kputepun onenkn:

TectupoBanue oneHuBaeTca AU GepeHIIMPOBAHHO MO OATUTHHOM HIKae:

e BBINOJHEHO 0€3 omMOOK U HemoueToB 85-100% oT 00111ero 00HLEMa 3aJaHUN — BLICTABIISIETCS OT
18 mo 20 6anos;

e BBINOJHEHO Oe3 ommMOOK U HemoueToB 71-84% oT 00mmero oobLema 3amgaHnii — BLICTABISIETCS OT
15 mo 17 6annos;

e BpIMOAHEHO Oe3 ommobok u HemoueTtoB 60-70% oT 00ImEero 00bemMa 3agaHnii — BLICTABISIETCS OT
13 mo 14 6amnos;

e BpINOJHEHO Oe3 ommobok u HemoueToB 50-59% oT o0mmero oobLemMa 3amgaHnii — BLICTABISIETCS OT
10 mo 12 Gamnos.

10.1. Tect Ne 2

1. Tekcr 3aganus:

PaccmoTpum cnenyromuii o0y4aronuii Habop I MOJENU I€PEBbEB PEILICHHIA:

Howmep npumepa Knaccudukanus ATpubyt 1 ATpubyt 2
1 + T T
2 + T T
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Paccunraiite nH(pOPMAIIMOHHBIN BRIMTPHIII Tl aTpulyTa 2.

OTtBer (KJI104):

0

Kpurtepuu u napamMerpbl OlleHUBAHUS:

[TpaBunbHBIN OTBET — 5 6a/IOB, HETIPAaBWIbHBIN OTBET — () 6asIoB

TexcT 3apanud:

OnenuTe OMMOKY NEPEKPECTHOM MPOBEPKH LTSI pa3AeisIOIIel MpsMoi Ha OCHOBE METO/1a
OIIOPHBIX BEKTOPOB.

0

OTtBer (KJI104):

0

Kputepun u napamerpbl OleHUBAHUS:

[TpaBusbHBIN OTBET — 5 0AJJIOB, HETIPaBUIBHBINA O0TBET — 0 6asIoB

TekcT 3agaHuA:

J7is KakuX U3 CAeAyIONX HaOOPOB JaHHBIX IIETIECO00PA3HO UCTIOIh30BATh CKPHITYIO
MapkoBcKyr0 MOAENh?

A. HaGop maHHBIX O MOCIEA0BATEIHHOCTH TEHOB.

B. baza nannbeix IMDB ¢ peliTuaramMmu KuHO(pHIBEMOB.
C. Ucropuueckue naHHble GOHIOBOTO PHIHKA.

D. /laHHBIE O CYTOYHBIX OCaJKaX.



OTtBer (KJI104):

A,C,D

Kputepun u napamerpbl OleHHBAHUS:

[TpaBusbHBIN OTBET — 5 0aJIOB, HEMIPaBUIBHBINA 0TBET — 0 6asIoB

TekcT 3agaHusA:

Ecnm mapamerp C cTpeMutces kK 66CKOHEUHOCTH, KaKOe U3 CICIYIONIUX YTBEPKIACHUN BEPHO IS
METO/a OMOPHBIX BEKTOPOB?

A. OnTUMaTbHOM THIEPILIOCKOCTHIO, €CITM OHA CYIIECTBYET, Oy/IET Ta, KOTOPast MOTHOCTHIO
pasacisi€T faHHbIC.

B. JlaHHBIE CMOXET pa3JeuTh KIACCU(PUKATOP C MATKUM 3a30POM.

C. Hu oHO U3 IepeYnCICHHBIX.

OTtBer (KJI104):

A

Kputepun u napamerpbl OleHUBAHUS:

[TpaBusIbHBIN OTBET — 5 0aJIOB, HENIPaBUIBHBINA 0TBET — 0 6asIoB

TekcT 3agaHuA:

Kaxkas u3 CJICAYHOIINX MECTPUK HEC MOXKCT IPUMCHATHCA JId OUCHKHA Bq)(beKTI/IBHOCTI/I MOACIN
JIOTUCTUYECKOM perpeccun?

A. AUC-ROC

B. IIpaBmibHOCTH (Accuracy)
C. Logloss

D. Mean-Squared-Error (MSE)

OTtBer (KJI104):

D

Kputepun u napamerpbl OleHHBAHUS:

[TpaBusbHBIN OTBET — 5 0AJJIOB, HENIPaBUIBHBINA 0TBET — 0 6asIoB

TekcT 3agaHuA:

HccnenoBanust MOKa3bIBalOT, YTO MPOCIYIIMBAHHE MY3BIKH BO BpEMsl y4eObl MOXKET YIyUIIUTh
Bally namsTh. YToObI MPOJEMOHCTPUPOBATH 3TO, UCCIEI0BATENb JaeT 36 CTyIeHTaM KoJlIelKa
CTaHJApTHBIN TECT HAa IPOBEPKY KPAaTKOBPEMEHHOM MaMSTH, ITOKa OHH CIIYIIAI0T (POHOBYIO
My3bIKy. CpeHss OlleHKa Mo pe3yJibTaTaM dKCepuMeHTa cocTaBisaeT 28. [Ipu HopMaIbHbIX
oOcTosiTenbcTBax (0€3 My3bIKH) CpeIHSS OLICHKA paBHa 25, a CTaHIapTHOE OTKJIOHEHHE 6.

Kaxoit B aToM cirydae Oyaer HyneBast Turnores3a’?

A. IlpociymmBaHue My3bIKH BO BpeMsi y4eObl HE TOBJIHSIET Ha MaMSTh.

B. [IpocnymBanue My3bIKH BO BpeMsl y4e€Obl MOKET YXYALIUTh MaMsITh.

C. IlpocaymuBanue My3bIKM BO BpeMsl y4eObl MOXKET YIYUILIUTh AaMSTh.

D. IlpocnymuBanue My3bIKH BO BpeMsl yueObl HE YIYUIIUT HaMsATh, HO MOKET YXY/IINUTD €.



OTtBer (KJI104):

D

Kputepun u napamerpbl OleHHBAHUS:

[TpaBusbHBIN OTBET — 5 0aJIOB, HEMIPaBUIBHBINA 0TBET — 0 6asIoB

TekcT 3agaHusA:

BprI co3nanu Mmoaens mamuHHOTO 00y4deHus B Python, koTopyro XoTuTe "3aMopo3uTh'" ceruac,
4TOOBI BEpHYThCS K Hell mo3ske. bubnuoreka Pickle 6pu1a mmnoprupoBana kak pkl. Kakas u3
CJIEYIOIINUX KOMaH]l MOKET BBIMOJIHUTD 3Ty 3a/1a4y?

A. push(model, “file”)
B. save(model, “file”)
C. dump(model, “file”)
D. freeze(model, “file”)

OTtBer (KJI104):

C

Kpurtepuu u napamMerpbl OlleHUBAHUS:

[TpaBunbHBIN OTBET — 5 6a/I0B, HETIPAaBWIbHBIN OTBET — () 6asoB

TexcT 3amanud:

UTo M3 mepeynciaeHHOro BEPHO IS «OeIoro mymay?

A. Hynesoe cpennee.

B. HyneBas aBTOKOppesIus.

C. HyneBas aBTOoKOppensauus, kpome jaara 0.
D. KBanparnuHoe OTKJIOHEHHE.

OTtBer (KJI104):

C

Kputepun u napamerpbl OleHHBAHUS:

[TpaBusbHBIN OTBET — 5 0AJJIOB, HENIPaBUIBHBINA 0TBET — 0 6asIoB

TekcT 3agaHuA:

Kakoe MuHHMAaJILHOE KOJIMYECTBO MEPCMCHHBIX Tp€6y€TC$I JJIA BBIIIOJTHCHUA KHaCTepI/ISaI_II/II/I?

A.0
B. 1
C.2
D.3

OTtBer (KJI104):

B

Kpurtepuu u napamMeTpbl OlleHUBAHUS:




[TpaBunbHBIN OTBET — 5 6a/I0B, HENIPAaBWIbHBIN OTBET — () 6asIoB

10 Tekecr 3agaHus:

Kakum Oynmer pe3ynbTaT BBINOJHEHUS cleAyrome GyHkiuu B R?
> f<- function(num = 1) {
hello <- "Hello, world!\n"

for(i in seq_len(num)) {

cat(hello)
}
chars <- nchar(hello) * num
chars
h
> 1()
Hello, world!
A 14
B Hello, world!\n
C 14
Hello, world!
C. 13
D. 11—136110, world!\n

OTtBer (KJI104):

A

Kputepun u napamerpbl OLleHHBAHUS:

[TpaBunbHBIN OTBET — 5 6a/IOB, HETIPAaBWIbHBIN OTBET — () 6asoB

11 Teker 3aganus:

PaccMoTprM MHOTOKIIACCOBYIO 3a/1a9y KiIacCU(HUKANH I TPOTHO3UPOBAHUS KayecTBa BUHA Ha
OCHOBE €ro XapakTepHucTUK. JlaHHbIe 3arpyxatrcs Bo (peiim gannbix df:

fixed volatile | citric residual . free total .
acidity | acidity | acid sugar chlorides s1.11f1{r s1.11f1{r density
dioxide | dioxide
0 7.4 0.70 0.00 1.9 0.076 11 34 0.9978
1 7.8 0.88 0.00 2.6 0.098 25 67 0.9968
2 7.8 0.76 0.04 2.3 0.092 15 54 0.9970
3 11.2 0.28 0.56 1.9 0.075 17 60 0.9980
4 7.4 0.70 0.00 1.9 0.076 11 34 0.9978

Cronber kauecTBa B HacToslIee BpeMsl UMeeT 3HaueHus oT 1 g0 10, HO MBI XOTUM HepelTH K
OuHapHOU Kiaccudukanuu. Bl XOTUTE MCMOIB30BaTh MOPOroBoe 3HavueHHe 5. Ecnu kauecTBo
BhIIIE 5, OyJieBa nepeMeHHas IpuHUMaeT 3HaueHue 1, unaue 0.

Numpy 0611 UMIIOpTHPOBaH Kak np. Kakoit u3 cnexyromux pparmeHToB Koaa B Python momoxer
BaM BBINOJIHUTH 3Ty 3a1a4y?
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A. Y =df[quality].values
Y =np.array([1 if y >= 6 else 0 for y in Y])

B. Y =df[quality].values()
Y =np.array([0 if y>= 6 else 1 for y in Y])

C. Y =df[quality]
Y =np.array([0 if y>= 6 else 1 for y in Y])

D. Hu oauH u3 nepeyncieHHbIX

OTtBer (KJII04):

A

Kpurtepuu u napamMeTpbl OlleHUBAHUS:

[TpaBunbHeIi oTBeT — 10 GanioB, HEMpaBUIILHBIN 0TBET — () 0aIOB

Texcr 3apanud:

Paccmotpum rpadukm ans paznuuHbIX 3HaueHuid C B METONE OMOPHBIX BEKTOpoB. Kakoil w3
CIIEYIOIIMX BApUAHTOB Jydllle BCEro oObsicHseT 3HaueHus: C Uid TpeX HW300paKeHUil HUXKE B
cllydae paiuaibHOU SaepHON QyHKImmI?

SVC with 1bf kernel SWC with rbf kernel SVC with rbf kernel

A.Cl=C2=C3
B.C1>C2>C3
C.C1<(C2<(C3
D. Hu onuH U3 nepeyrcieHHbIX.

OTtBer (KJII04):

C

Kpurtepuu u napamMeTpbl OlleHUBAHUS:

[TpaBumnbHbI oTBeT — 10 6am10B, HENMpaBUIBHBIN 0TBET — () GayIoB

TekcT 3aa0aHuA:

Kakoii u3 crienyromux METOIOB MEPEKPECTHON MPOBEPKHU Iy4llle MOIXOTUT ISl BPEMEHHBIX
psanoB?

A. K-niepekpecTHast mpoBepKa.
B. [lepekpecTHas mpoBepka METOJOM «O€3 OJHOTOY.
C. IlepexpecTHas MpoBepKa cO CTPATU(PUIIMPOBAHHON MEPETACOBKOM.
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D. IlepexpecTHast mpoBepKa ¢ MPSIMOM IIEMTOYKOM.

OTtBer (KJI104):

D

Kpurtepuu u napamMeTpbl OlleHUBAHUS:

[TpaBunbHbIH oTBEeT — 10 6ayU10B, HENMpaBUIbHBIN O0TBET — 0 OasIoB

TekcT 3agaHus:

Ha Bp16opax N KaHIWAATOB KOHKYPUPYIOT IPYT C APYrOM, U U30MpaTeNu rojoCyioT 3a JH000ro
U3 KaHauaatoB. M30uparenu He oOmiaroTcs ApPYr ¢ ApyroM Bo BpeMs rosnocoBanus. Kakas us
CIIEAYIOIIMX KOMUTETHBIX MOJIeIIei M0X0ska Ha ONMHUCAHHYIO MPOLEeypy BEIOOpOB?

A. Bagging
B. Boosting

C. Stacking
D. AdaBoost.M1

OTtBer (KJI104):

A

Kputepun u napamerpbl OleHUBAHUS:

[TpaBunbHbIH oTBEeT — 10 6ayU10B, HENMpaBUIbHBIN O0TBET — 0 OaysIoB

TekceT 3agaHuA:

[TpeamnonoxuM, Bbl HACTPOMIIM CIIOKHYIO PErpEeCCHOHHYIO MOJeNh Ha Habope AaHHBIX. Terepb
BbI UCIIONIb3YyETE TPEOHEBYIO PErPecCUI0 ¢ MapaMEeTpOM HACTPOMKH JIiMOIa, YTOOBI YMEHBIINUTh
CIIOHOCTh MOJENH. Bribepure BapuaHT, KOTOPBII OMHCHIBACT CBSI3b CMEINEHHS U TUCIIEPCUH C
TIMO 01,

A. B cnydae oueHb O0JIBIION MO/ Bl CMEIIIEHUE HU3KOE, a TUCTICPCHST HU3Kasl.

B. B ciiyuae ouenb 60b1I0H JIIMOIbI CMEIIEHHE HU3KOE, a AUCIIEPCUs BBICOKAsL.
C. B ciiygae oueHb O0JBI1I0# JIIMO Il CMEIIIEHUE BBICOKOE, a TUCTICPCUS HU3Kasl.
D. B cay4ae oueHb 00JIBINIOM JIMO/IbI CMELIIEHHE BBICOKOE, a TUCTIEPCHS BBHICOKASI.

OTtBer (KJI104):

C

Kputepun u napamerpbl OLleHHBAHUS:

[TpaBunbHbIH oTBEeT — 10 6ayu10B, HeNMpaBUIbHBIN O0TBET — 0 OasIoB



Kpurepumn oneHku:

TectupoBanue onennBaetcs AU GepeHIUnpPoOBaHHO MO OATUTPHON ITKAaJIe:

e BBIIOJIHEHO 0O€e3 ommoO0K 1 HemoueToB 85-100% oT o01ero oobeMa 3agaHuil — BBICTABIISIETCS OT
18 no 20 6annos;

e BBIIIOJIHEHO 0e3 omMO0K U HemoueToB 71-84% oT o01iero ooObeMa 3agaHuii — BEICTABIAETCSA OT
15 no 17 6annos;

e BBIIOJIHEHO 0e3 ommoOoK U HemoueToB 60-70% oT o011ero ooObeMa 3agaHuil — BBEICTABIAETCS OT
13 no 14 6annos;

e BpIMOJHEHO Oe3 ommnobok u HemoueToB 50-59% oT 00mero oobLemMa 3amgaHnii — BLICTABISIETCS OT
10 mo 12 Gamnos.





