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METOAUYECKUE PEKOMEHJAIUU CTYAEHTAM 110 HIOAT'OTOBKE K 3AHATUAM
JIEKIHIMOHHOI'O THUIIA

B xoze 3aHATHI JTEKIIMOHHOTO THUTA 00YYAIOIIUICS JOKEH BECTH KOHCIIEKTHUPOBAHHE YI4EOHOTO
matepuana. O6paniaTh BHUMaHUE Ha KaTeropuu, GOpMYyIUPOBKH, PACKPBIBAIOIINE COACPKAHUE TEX WU
MHBIX SIBJIEHUHN U IIPOLIECCOB, HAyYHbIE BHIBOJbI U MPAKTUUECKUE PEKOMEH AL, TIOJIOKUTEIbHBIA OBIT
B OpaTopckoM HCKyccTBe. JKenaTenbHO OCTaBUTh B pabOUYMX KOHCIEKTaX MOJs, Ha KOTOPBIX JesaTh
IIOMETKH U3 PEKOMEHI0BAaHHOM JINTEpaTyphl, AOMOIHSIONIME MaTepHall IPOCIYILIaHHOM JIEKIINH, a TAKKe
MOMYEPKUBAIONIME OCOOYI0 BaXXHOCTh TEX WM HWHBIX TEOPETUYECKUX IMOJIOKEHHH. 3anaBarh
IIPENOaBaTeN0 YTOUHSIONIME BOIPOCH C LEIbI0 YSACHEHUSI TEOPETUUYECKUX IOJIOKEHUM, paspelieHus
CIIOPHBIX CUTYyaluH.

Koncmekr (ot maT. COnNSpectus — o0030p) — TNHCBMEHHBIA TEKCT, B KOTOPOM KpaTrko |
MOCIIEZIOBATENLHO H3JI0KEHO COIepKAaHUE OCHOBHOTO HCTOYHHUKA MH(GOPMAIIUU.

BoiaendoT 1Be pa3HOBUIHOCTH KOHCIIEKTUPOBAHUSL:

- KOHCIIEKTUPOBAaHUE TUCbMEHHBIX TEKCTOB;

- KOHCIIEKTHPOBAHUE YCTHBIX COOOIIEHHH (Harpumep, JeKIUi).

KoHcnekT MoXeT ObITh KPAaTKUM HIIHA TOAPOOHBIM.

B ocHOBe mpomecca KOHCHEKTHPOBAHMUS JIEKHUT CHUCTEMAaTH3alUs IPOYUTAHHOTO WM
yCIIBIIIaHHOTO Matepuana. llenbio mporecca ciy)kKMT NpUBEIEHUE B €AMHBIA MOPSAJOK CBEICHHI,
NOJyYeHHBIX U3 HAyYHOMN CTaThH, y4eOHOW U METOANYECKON JIUTEPATYPHI.

KoHncnexktupoBanus sBisieTcsi HeoTbeMIeMol (opMbl pabOThl 00y4aemMoro B CHJy TOTO, YTO B
yu4eOHOM IIpOLecCe CTYIEHThl CTAJKHUBAIOTCA C HEOOXOAMMOCTBIO KPAaTKOI'O M3JIOKEHHUS OOJIBbIIOTro
o0bema yuyeOHOro Marepuaia.

enu KOHCTIEKTUPOBAHUA:

- pa3BUTHE Yy 00ydYarolIerocsi HaBbIKOB MepepaboTKU MHPOPMALUU MOTYYEHHOW B YCTHOM HIIU
MUCHbMEHHOM BHJIE U MIPHUAaHUE el C)KaTol (HOpPMBI;

- BBIpaOOTKa YMEHUI BBIJIEIUTh OCHOBHYIO MJIE€I0, MBICIIb U3 IEPBOMCTOYHUKA HH(OpMAIIIY;

- (popmMupoBaHUE HABBIKOB COCTABIICHUS IPAMOTHBIX, JIOTHUHBIX, KPATKUX TE3UCOB;

- o0JyieryeHue npoiiecca 3alOMUHaHUs TEKCTa.

OOyuatrommmcst cieayer o0paTuTh BHUMAaHUE, HA TO, YTO JIOCJIIOBHAS 3alIUCh TEKCTA HE SBISETCS
KOHCHEKTOM. TOJIBKO CTPYKTYPUPOBAHHBIM TE3WCHBIM TEKCT MOXET Ha3bIBAThCA TaKOBbIM. [lpum
KOHCIIEKTUPOBAHUHM MUCHMEHHBIX HCTOYHHKOB HEOOXOAMMO oOOpamiaTh BHUMaHHE Ha ab3aipl, HX
CYILLIECTBOBAHUE MPU3BAHO OOJIETYUTH BOCHPUATHE TEKCTAa M HayajJo HOBOM MbICIM aBTOpa. BaxkHO
YUUTHIBATh TAKXKE U TO, YTO OJHA MBICITH MOXKET OBITh H3JI0KEHA B HECKOJIBKUX a03allax.

BbIcOKyI0 CKOPOCTh KOHCHEKTUPOBAHMSI MOTYT OOECIEeUUTh COKpalleHusi (OOIIenpuHsTHIE,
ab0peBHATyphl, CTPEIOUYKH, YKA3bIBAIOIIME Ha JIOTUYECKHUE CBS3H, ONMOPHBIE CJIOBA, KIIOYEBHIE CIIOBA,
CXEMBI H T.II.).

CocraBneHre KOHCIEKTa MPHU3BAHO OOJIErYuTh 3amoMUHaHHe Tekcra. OOyuaronmmmcs
peKOMEeHAyeTCs Tocie €ro COCTaBJIeHHs MpouecTh 3a(UKCHUPOBAHHBIE TE3UCHI HECKOJIBKO pa3 Ul
IIOJIHOTO MX YCBOEHMs. JlomyckaeTcsi MOJYEPKUBAaHUE TE3UCOB, COJEPXKALIUX OCHOBHBIE MBICIIH,
BbI/IEJIEHUE UX LIBETHBIM MapKepOM.
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[lepecka3 He sABIsAETCS KOHCIEKTHPOBAHHWEM CTaThH, TNepedpasupoBaHHE BO3MOXKHO C
COXpPaHEHHEM €€ COJIepKaHUs, JOTMUECKUX CBA3EH C 1IeJIbI0 COKpalleHus o0bema.

[Ipn ucnonb30BaHMM B KOHCIEKTE LUTAT aBTOpa TPeOyeTcs BBIJCICHME UX B KaBBIUKH M
yKa3aHue Ha UCTOYHUK MyOJMKAI[MK U aBTOPa BbICKA3bIBAHMSL.

Bunisl KOHCIIEKTOB:

1 IlnanoBbIlt KOHCHEKT. Ero BbIIIOJIHEHHME BO3MOXKHO IPU COCTaBIEHMM IIPEIBAPUTEIBHOIO
IUIaHA HAYYHOH CTaThH, TJIaBbl Y4eOHOTO WJIM METOAMYECKOro mocoOus. Kakmeni Bompoc IiaHa
pPacKpbIBAe€TCsA B COOTBETCTBYIOIIEH YaCTH KOHCIIEKTa

2 TexcTyanbHbI KOHCIEKT. [IpekpacHO MOAXOMUT Al KOHCHEKTHPOBAHHMS HAYYHBIX CTaTew,
MOHOTpaduii, Koraa Heo6X0IMMO B OJHON Mepe OTpa3UTh TOUKY 3pEHHUs aBTOpa, 00Ja4uB ee B hopMy
LIATATBHI.

3 Tematnyeckuii koHcnekT. Ero ocHOBHas 3ajaya — HAWTH OTBET Ha IOCTaBJIEHHBIA BOIPOC,
pelUTh HAY4YHYIO 3a71a4y. Yucao KOHCHEKTUPYEMBIX MCTOYHUKOB B 3TOM ClIy4ae HE OrpaHU4YMBACTCH,
MMEET 3HaYCHHUE JOCTHIKEHNUE KOHEYHOM LENIH.

4 CBOOOHBIN KOHCIIEKT MOYKET COJIEPXKATh B CE0€ DJIEMEHTHI BBIIIETIEPEYHCICHHBIX KOHCIIEKTOB.
CocraBieHre TakOro KOHCIIEKTa CIIOCOOCTBYET JIydllIeMy YCBOCHHMIO U OCMBICIIEHUIO MaTepHala.

ITopsnok cocTaBiaeHus: KOHCIIEKTA MHCbMEHHOTO MaTepuaa:

1 IlpenBapuTenbHOE 3HAKOMCTBO C TEKCTOM C ILI€JIbIO ONPEJENIEHUS] CTEHNEHH €ro CIO0XKHOCTH,
HAy4YHOCTH U BbIOOpA BUJa KOHCIIEKTUPOBAHUS.

2 [ToBTOpHOE MPOYTEHHE M aAHAIU3 UCCIETYEeMOT0 MaTepuana MO3BOJUT COCPEIOTOUYMTHCS Ha
[JIaBHOW MBICIIM TEKCTA U ONPEAEIUTHCS ¢ Pa30MBKOM TEKCTa HA CMBICIOBbIE €IMHHUIIBI.

3 Briienenue Te3uCoB, NepearoInX KpaTKOe CoIep)KaHue MaTepuara.

SICHOCTB, KPAaTKOCTh, IOTHYECKAs CBSI3aHHOCTh TE3UCOB — OCHOBHBIE XaPAaKTEPUCTUKHA KOHCIIEKTA.
[Ipy KOHCHEKTUPOBAaHMHM MUCbMEHHOIO MarepHajia HeoOXOAMMO oOpallaTh BHHMaHHE HE TOJBKO Ha
OCHOBHBIE IIOJIOKEHUs TEKCTa, HO M Ha JOKa3aTeJIbCTBA, INPUMEpBI, LUTATbl, MHEHUS YYEHBIX M
IIPaKTUKOB.

VYka3aHus 10 KOHCIIEKTUPOBAHUIO JIEKIIHI:

- HE HY)KHO CTaparbCs 3allicaTh BECh MaTepHall, 03BY4EHHBIN npenonaasareneM. Kak npasuio,
JIEKTOPOM JIEJIAl0TCS AKIIEHThI HAa KJIIFOYEBBIX MOMEHTAX JICKIUH JJIs Ha4alla KOHCIIEKTUPOBAHUS,

- KOHCIIEKTHPOBAaHUE HEOOXOJMMO HAaYMHATH IOCJE OIJIALIEHHEM TJIaBHOH MBICIH JIEKTOPOM,
nepes Ha4ajloM €€ KOMMEHTUPOBaHUS;

- BBIICJICHHE TJIABHBIX MBICICH B KOHCIIEKTE APYTUM IIBETOM II€JIeCO0O0pa3HO NMPOU3BOJUTH BHE
JIEKIMH C LEJIBK0 COKPAIEHUSI BPEMEHHM Ha KOHCIIEKTUPOBAHUE HA CaMOM JIEKIINH;

- IPUMEHEHUE COKPALCHUN IIPUBETCTBYETCS;

- HY’)KHO n30eraTh IJIMHHBIX U CJI0KHBIX pacCyKIEHUI;

- JIOCIIOBHO€ KOHCIIEKTHPOBaHHE OTHMMAET MHOTO BpPEMEHH, IOATOMY HEOOXOJIUMO ONYyCKaTh
¢bpasbl, UMeIOIE BTOPOCTENIEHHOE 3HAYEHUE;

- €CJIM B JIEKIIMM BCTPEYAIOTCS HEU3BECTHBIE TEPMUHBI, JIYYIIE BCEr0O OTMETUTh Ha IOJIAX MX
CYILIECTBOBAHNE, OCTABUTh MECTO I MX NOSICHEHHs] M B KOHIIE JIEKIIMM 33/1aTh YTOUYHSIONIMI BOIIPOC
JIEKTOpY.

Jlexuusi BBICTYINAeT B Ka4eCTBE BEAYIIETO 3BEHA BCETr0 Kypca 0Oy4YeHHS U IpPEICTaBIseT cOOOi
crnoco0 U3J0XKEeHUs OOBEMHOI0 TEOPETHYECKOro MaTepuana, OOeCHeuMBAIOUIMM IIeIOCTHOCTh U
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3aKOHYEHHOCTb €TI0 BOCHPUATHUS CTyAeHTaMH. JIeKnus JaeT cucTeMaTH3UPOBAaHHBIE OCHOBBI HAayUHBIX
3HAHUU TO AMCLMILIUHE, PACKPBIBAET COCTOSHUE M MEPCHEKTUBBI Pa3BUTHSI COOTBETCTBYIOIIEH 00acTu
HayKU M TEXHHUKH, KOHIICHTPUPYET BHUMAaHHUE CTYJCHTOB Ha HamOoJee CIOXKHBIX, Y3JOBBIX BOIPOCAX,
CTUMYIUPYET UX aKTHUBHYIO II03HABATEIIbHYIO JESATENbHOCTh U CHOCOOCTBYeT (hOPMHUPOBAHHUIO
TBOPYECKOTO  MbIIUICHUsA. OCHOBHBIMH  (DYHKUMSMH  JIGKIMM  BBICTYHNAIOT  ITO3HaBaTeJIbHAs,
pa3BUBaroIlas, BOCIUTATEIbHAS U OPraHU3YIOIasl.

[TonroroBka K 3aHATHIM JICKIIMOHHOTO THIIA BKJIIOYAET B ce0s: OCO3HAHWE HEOOXOIMMOCTH €e
BBIMIOJTHEHUS; IIEJICHANIPABICHHYIO T03HABATEIbHO-TIPAKTUYECKYIO NI€ATEeIbHOCTh HEMOCPEACTBEHHO
nepes JeKIuel (MpocMOoTp MaTepuana IpeablAyIel JIEKIUU ISl BOCCTAHOBIICHUS! B TAMSTH OCHOBHBIX
MOMEHTOB; O3HAKOMJIEHHE C HOBOW HHpoOpManueld Mo peKOMEHAyeMol y4eOHOW mnuTepaType ams
YCTAaHOBIIGHUSI CBSI3eH MEXIy HW3YYeHHOW W U3ydaeMod HHQopManued; mnoadop HeoOXOoauMoi
JOTIONTHUTENLHOM ~ JIUTepaTyphbl; BBIOJIHEHHUE 3aJaHUl, MPEAIOKEHHBIX Ha CaMOCTOSTENbHYIO
popadoTKy).

CamocTosTensHas paboTa CTYACHTOB Ha ypOBHE 3aHATHH JIEKIIMOHHOTO THUIIA 3aKJIIOYAETCS B
CIIEZIYIOIIEM: OCO3HAHHE CTYACHTAMHU IeJied W 3a]ad JIeKIWH; MOHMMaHUE CMBICIa COOOIIaeMoit
npenojaBaTesnieM WHGOPMAlUK; MOHMMAaHWE HOBBIX 3HAHHM; MOHUMaHUE OCOOEHHOCTEH MOIXOI0B K
HOHATHUSM DPA3UYHBIX aBTOPOB, OIEHHBAHHE HMX JIOCTOMHCTB M HEIOCTATKOB; y4acCTHE B PEHICHUU
MOCTaBIICHHBIX TIpoOsieM. BHeayauTopHas camocrosiTenbHas paboTa CTYASHTOB MOC]e TPOCTYITUBAHUS
JeKIMHA 3aKJII0YaeTcsi B 00paboOTKe, 3aKpeluieHMH W YIIyOJICeHHMH 3HAaHWKA 1O W3YYEHHOW TeMe;
NEePEeYUTHIBAHUM CBOMX KOHCIIEKTOB; BBISCHEHHUS HEMOHATHBIX BONPOCOB, 3HAKOMCTBO C MOJYYEHHBIM
MaTepHaJIOM 110 PEKOMEHI0BaHHON y4eOHOH nTepaType, BHECEHNE JONOTHEHUN B KOHCIIEKT; U3yUeHHE
JIOTIOJTHUTENbHON JIUTEPATYPHI.

PexoMenaanuu no o(popMIIeHUIO JEKIHIM.

BHuMaTensHO 03HAKOMBTECH C MpEAaraéMbIMU HIDKE PEKOMEHJAlMSIMU Mo padoTe ¢ TeKCTaMu
JEKIUH.

CraymaHve W 3amuchbIBaHME JIEKIUM sBISETCS OJHOM M3 pemaromux (GopMm camooOydeHus
crynenToB. C Hel, ¢ aToil hopmoii, cBsizaHa U paboTa ¢ JIUTEPaTypOr, U COCTABIICHUE TIIAHOB, TE3UCOB,
KOHCIIEKTOB, U MOJATrOTOBKAa K KOJUIOKBUYMY, 3aueTy, 3K3aMeHy, K HallMCaHHUIO JOKJIAJ0B, pedeparos,
KYPCOBBIX paboT.

Pexomennanuu no pabore HaJl TEKCTaMM JIEKIUH CBOAATCS K KOHKPETHBIM COBETaM, C IEPBOTO
B3MJISIJIa KQXKYIIUMCS 10 IPUMUTHBHOCTH ITPOCTHIMH.

1 Ha oGopote 000KKH TeTpaau 3amnuchiBaeTcs (GpaMuins, UMs, OTYECTBO NpernojaBaTens, ero
ydeHasi CTeTIeHb M YYCHOE 3BaHHE

2 Ilpu KOHCHIEKTHPOBAHUU PEKOMEHJYyeTCS BECTH 3alliCH Ha OJHOW CTOPOHE JIMCTA, OCTaBIISA
BTOPYIO CTOPOHY U Pa3MBIIUICHUH, pa300poB, BOMPOCOB, OTBETOB HA HUX, IS (PUKCHUPOBAHWS
JeTajgeil TeMbl MM CBSI3aHHBIX C HEeW (DaKTOB, KOTOpBIE NMPUIIOMMHAIOTCS CAMHM CTYAEHTOM B XOJi€
CIIyIIaHUS JICKIIMOHHOTO MaTepuaia. IHoraa utst 3TOT0 OCTaBIISFOTCS JIUIIb MIUPOKUE ToJsl. Ha mepBhix
JeKIHUSIX CTOMT CHENHMAJIbHO YHPAKHATHCS B HCIOJb30BAHUU TOJIEH: (UKCHUPOBATH BOMIPOCHI,
BBI3BIBAIONINE JIMYHBIA WHTEPEC, BapHaHTBl OTBETOB Ha HHX, COMHEHHUs, TNPOOJIEMBI, CIOPHBIE
MOJIOKEHUSI — TO €CTh MPEBPATUTh TETPAJHbIE MOJIS B MOJIS pa3MbIIIeHUH, Oecen ¢ coboil, Auaaoros ¢
TOBApHIIIAMH, C TIPETIO/IaBaTeIeM
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3 3ammch JeKnMid BEOETCS B MPOU3BOJIBHOM (dopme. DTO MOXKET OBITh CTHIb Yy4eOHOM
nporpaMMbl  (Ha3bIBHBIE MPEAJIOKEHHS); MOKHO BaKHEWUIIME MBICIHM  BBIAETATh  LIBETHBIMU
¢diiomactepaMu WM NMPUMEHATH OOKOBbIE «(hOHAPHKW», BbIIESIOMKE HoAaTeMbl. [Ipu stom ¢opma
3alyCy MaTepHalla 3aBUCUT OT Clielu(UKH U3y4aeMOoro MpeMeTa; YMECTHBI U CBOU KPaTKUE MOSICHEHUS
K 3aITUCSAM. 3alKCh JICKIMH JIy4IllIe BECTH B C:KaTOU (opMe, KOPOTKUMH M YETKUMH (ppazamu.

4 3anuch JEKIUU TOMOTaeT COCPENOTOYMTh BHUMAHHE Ha TIJIaBHOM, B XOJ€ CaMOil JIEKIMH
OpOAyMaTb W OCMBICIAMTH YCIBIIIAHHOE, OCO3HAaTh IUIaH M JIOTUKY M3JI0KEHUs MaTepuaia
npenogaBaTeneM. Takas paboTa HEpeako, OCOOCHHO MOHayaly, BbI3bIBA€T TPYAHOCTH Y CTYACHTOB:
HEKOTOpbIE CTPEMSTCSl 3allMChIBaTh BCE JIOCIOBHO, IPYTHE IMUMIYT OTPHIBOYHO, y TPETHUX 3aIKCh
MOJTy4aeTCsl XaOTUYECKasl.

UtoOb1 n30e)aTh 3TUX OMIMOOK, I€JE€CO00Pa3HO MPUIAEPKUBATHCS CIEAYIOMUX MPABUIL:* MOCTE
3aMicH OPUEHTUPYIOIIMX U HANpaBlsAOMMX BHUMaHUE JaHHBIX (Tema, Lelb, IUIaH JIEKIHH,
PEKOMEHJIOBaHHAsl JIUTEpPaTypa) BaXXHO TMOMBITATBCS IPOCIEANTh, KaK OHU PACKPHIBAIOTCS B
COJIEp)KaHUU, TMOJKPEIUIIIOTCS (QOpMyIUpPOBKAaMH, [OKa3aTeIbCTBaMH, a 3aTeéM U BbIBOJAMU;
3alMChbIBaTh CIIEYEeT OCHOBHBIC IIOJIOKEHUS M JOKAa3bIBAIOLIME MX AapryMeHTbl, HaumOojee spKue
npuMepbl U (HaKThl, MOCTABIECHHBIE MPENOJaBaTe’IeM BOIPOCH Al CaMOCTOSATEIbHOW MpOopaboTKu;:
CTPEMHUTBCSI K YETKOCTH 3alUCH, €€ IOCIICIOBATEIbHOCTH, BBIIENSISI TEMBI M TOATEMBI, BOIPOCH H
MOJIBOIIPOCHI, HCTIONB3YS HU(GPOBYIO U OYKBEHHYIO HyMepaluio (puMckue u apadckue nudpsl, 60abIime
U MaJible OYKBBI), KpaCHbIE CTPOKH, BblieJIeHUE ab3a1leB, MO JUYEPKUBAHUE TJIABHOTO;" KaXJA0OMY CTYJCHTY
MOJIE3HO BBIPAOOTaTh CBOIO CUCTEMY COKpallleHUil, B KOTOpoil OH Mor Obl pa300paThCs JIETKO H
6e30mmr00YHO0; HEOOXOAMMO BBIMOJNHATh CHCTEMATHUYECKHE BO3BPALICHHS K MPEIBIIYIIAM TEKCTaM.
Jlaxxe OTIMYHO 3alycaHHas JEKIUs MperoiaraeT JajbHEHIIYI0 CaMOCTOSTeNbHYI0 paboTy Haja Hel
(r1y0oKO€ OCMBICIIEHUE €€ COJEp)KaHus, JOTMYECKOW CTPYKTYpHI, BbIBOJIOB). OCOOEHHO BakHO B
MPOIIeCcCe CaMOCTOSATENbHOM pabOTHl HaJ JEKUMEW BBIACIUTh HOBBIM MOHATUHHBIA ammapar, YSICHUTH
CyTh HOBBIX TOHSTHH, MPH HEOOXOAMMOCTH OOPAaTUTHCS K CIOBAPSAM M JPYTUM HCTOYHHUKAM, 320]THO
YCTpaHWB HETOYHOCTH B 3aITUCSX.

PabGora Hag nexuuell CTUMYIUPYET CaMOCTOSITENIbHBIN MOMCK OTBETOB Ha CaMble Pa3IMYHbIC
BONPOCHI: HAJ KakUMHU IMOHATHUSAMHU cJelyeT MopadoTaTh, Kakue O0000OIIEeHUs caenaTb, Kakoil
JIOTIOJTHUTENLHBI MaTepuall IIPUBJICYb.

Haynute ncnonb3oBaTh MpeNJIOKEHHBIE MPUEMBI ISl HAMHMCAHUS JEKIHUU IO JUCHUIUIMHE C
cerofusmHero aHsA. Yepe3 HekoTopoe BpeMs (IpUMEpPHO Yepe3 Mecsl) OTBEThTE Ha BOMIPOCHL: —
MOMOTaeT JI MPEATOKEHHAass METOJUKAa BaM B HAMMCAaHUM JIEKIUH, OOOCHYHTE CBON OTBET; — KaKue
HEIOCTATKH TPEUIOKEHHOW METOTUKHU BBI BBISIBIIIN; — IMOJAKOPPEKTUPYHTE METOJUKY C YUETOM BaIIUX
3aMEUYaHUM.

[Ipy moaroToBke M yCBOGHHWM MaTepHalia 3aHSITHH JIEKLIMOHHOIO THIIA CIEAyeT oOpaiiarbest K
pPEKOMEHIAMsAM TIpero/iaBaTelis, a TaKKe OCYLIECTBISATh CaMOCTOSATENbHBIM MOA00p HEOOXOIMMBIX
HCTOYHUKOB.

Pexomenayemas nutepaTypa NpUBOAMUTCS B pabouel mporpaMMe COOTBETCTBYIONICH TUCIIMITIIMHBI
U JIOJDKHA OBITH MCIIONIB30BaHa TOJbKO W3 OmOmmotekn Kocranaiickoro drmmana ®T'BOY «Uenl'V» u
JJIEKTPOHHBIX OMOJIMOTEUHBIX CUCTEM.

CryneHTtaM peKOMEHJyeTcs MOJy4YUTh B OMOIMOTEKe Y4eOHYIO JUTepaTrypy IO JUCIHUIUIMHE, a
TaKXe UCIOJIb30BaTh AJIEKTPOHHBIE CUCTEMBbI, UMEIOIIMECS B JOCTYIIE Ha caiiTe ¢puinana.
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[Ipu pabore ¢ nuTepaTypoll clenyeT y4YUTHIBaTh, YTO B OOJBIIMHCTBE YYEOHHMKOB W KHHT
JIeNIAl0TCSl CChUIKM, CHOCKM Ha ApPYrHe JUTepaTypHble UCTOYHUKH, MPUBOJUTCSA CIUCOK JIUTEPATyphl 10O
pacKpbIBaeMOil B HCTOYHHKE MTpoOIIeMe.

OnHako HalTH HY)XHYIO CTaTbi0 WJIM KHUTY — 3TO TOJIBKO OJHA Ipobiiema mpogeccCHOHaIbHON
IOJTOTOBKU CTYJIEHTA, JApYyras 3aKJI04aeTcsi B TOM, YTOObI CyMEThb OBICTPO MPOYUTATh U OCMBICIUTH
coJIepKalyIocs B HUX HH(POPMALHUIO.

Pabora Han nurepaTypoll COCTOMT M3 TPEX ITANOB — YTEHHUS PabOThI, €€ KOHCIEKTUPOBAHHMSA,
3aKJIFOYUTENBHOTO 00001IeHus cyTH u3ydaeMoil paboTsl. IIpexne, yem OpaTbcs 3a KOHCIIEKTUPOBaHME
cienyer €€ XOoTs Obl OJHaXAbl IMPOYUTATh, YTOOBI COCTaBUTh O HEW IpeIBapUTEIbHOE MHEHHE,
HOCTapaThCsl BBIACIUTh OCHOBHYIO MBICIIb UM HECKOJIBKO 0a30BBIX TOUEK, ONUPASICh HA KOTOPHIE MOXKHO
Oyzner B JanbHelieM padboTaTh ¢ TeKkcToM. KOHCIEKTHpOoBaHUE B 00ILIEM BHUIE MOXKET ObITH ONPEAEIICHO
KaK (pUKcaIysi OCHOBHBIX IOJIOKEHUH U OTIAMYUTEIbHBIX YEPT pacCMaTpUBAEMOI0 TPy /Ia.

Eciu mporpamma 3aHsATUS NpeaycMaTpuUBAaeT pabOTy C 3JIEKTPOHHBIM HCTOYHUKOM, TO 3TOH
CTOpPOHE MOJATrOTOBKM K 3aHATUIO ClEAyeT YJIeNuTh NpUCTallbHOE BHMMaHue. B cymHocTH, pa3bop
AIIEKTPOHHOT'O HCTOYHUKA HE OTIMYACTCS OT PabOTHI C IUTEPATYPOH — TO )K€ UTEHHE, KOHCIIEKTUPOBAHHE,
o0o0menue. TuarenbHast MOATOTOBKA K JIEKIMSIM, UMEET OIpelelIAoliee 3HaueHue: 3aHATUEe MPOHIET
TaK, KaK ayAUTOPHsI MIOATOTOBUJIACH K €T0 MPOBEICHUIO.

B ciyuae BO3HUMKHOBEHHs HESCHBIX BOIPOCOB CTYIEHT MOJKET MOJYYUTh HHIWBUAYAJIBHYIO
KOHCYJIBTALMIO NIPETIOAABATelIs COMIACHO IparKy KOHCYJIbTAIM, yTBEPKICHHOMY Ha Kadenpe.

TeMbl 1151 KOHCTIEKTUPOBAHUS
Paszngen 1. CucremMHsbIe 3a1a9u

Cucremusie 3anaun A/l Beenenue B MAJ]. Data Mining u aHanutuyeckue MHGOpMallMOHHbIE
TexHojoruu. Llemu, 3amaun, MaremMaTH4ecKUil M mporpaMMHbIii uHcTpymeHTapus WAL Ilpuxinagusie
3amaun. MAJl B 3amauax MareMaTHYeCKOIO MOJEJIMPOBAaHMS CIOXKHBIX cucteM. [Ipumenenue MAJL B
3a7a4yaX MOJEIUPOBAaHUS  CJIOXKHBIX JWHAMUYECKHUX CHUCTEM, BKIIOYAas TEXHOJIOTMYECKUE U
sKOHOMMUeckue mporecchl IIpobnema HeompeneneHHocTH. BepostHocTtHbllt neckpunt. IIpobiema
HEOINPEAEIEHHOCTH, KaK IJIaBHas 3ajJada aHaJuM3a JAaHHBIX B UHTEpecax 3ajad yIpaBJICHUS.
BeposiTHOCTHBIE METO/IbI ONTUCAHUS HEONPEIEIEHHOCTH. /JIek/

Pa3nen 2. CtaTucruyeckue MeTOIbI

Craructuueckne Metoasl A ]

[IpyHIMIIBI CTATUCTUYECKOrO aHanu3a JaHHbIXx cpeactBamu MAJl. CratucTudyeckue METOIbl U
anmroputMel  MAJI. Ocobennoctu mnpumenenus. OrpanuueHus. BoccraHoBieHHE 3aBHUCHMOCTEH.
JIuneliHasa perpeccrs B 3ajJadyax aHajau3a JAaHHBIX. BOCCTAHOBIIEHHE 3aBUCUMOCTEN W CBSA3E€H OJIHA U3
ocHOBHBIX 337124 MAJl. MeTobl perpecCHOHHOTO aHaIn3a JaHHBIX.

Craructudeckue perieHus: MeTtonbl mnpoBepku Tunore3. CTaTUCTHYECKUE pEIIeHUs Kak
TepMmuHanbHas 3agaua MAJl. Pemenus Ha ocCHOBE METO/a MPOBEPKH TUIOTE3. 3aaud KiIacCU(PUKALIUU.
JuckpuMmuHaHTHBIM aHanu3 fAaHHbIX. Kiaccupukaumonnsle 3amaun MAJ[. Kiaccudpukamms «c
yaurenem». AJIropuTMbl JUCKPUMHUHAHTHOTO aHANIM3a IaHHbIX.

Pa3gen 3. KorHUTHBHBIE TEXHOJOTUHU
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KorautuBasie  texnonorun  MA/I. CoBpeMEHHBIE  TEXHOJIOTUM  MPOTHO3UPOBAHUS.
[IporHo3upoBaHue pa3BUTHUS CJIOKHBIX MHOIOMEpPHBIX IporeccoB Merogamu HMAJl. Bseaenue B
uckycctBeHnble Heiponnele cetu (MHC). Mopenu wneliponoB. Ilepcentponsl. MaremaTuueckoe
onucanne MHC. Dnementsl u npocteitmme moaenu MHC.

DBOJIIOLIMOHHBIE AITOPUTMBI IIPOTHO3a U pacno3HaBanus. [I[porao3upoBanue u
Pacnio3HaBaHue COCTOSIHMS CJIOKHBIX CUCTEM HA OCHOBE METO/1a HBOJIFOLIMOHHOTO MOJIEIMPOBAHUS.

METOANMYECKHUE PEKOMEHJALIUWHA ITO MNIOATI'OTOBKE U K BBIITIOJIHEHUIO
INPAKTUYECKHUX PABOT

JIaGopaTopHble 3aHATUS HAINPaBJIEHbl HA PaCIIUPEHUE U JeTaIU3alMI0 3HAHUH, Ha BBIpaOOTKY U
3aKpeIUIeHHEe HABBIKOB MPO(ECCHOHATBHON IesATenbHOCTH. [l0AroToBKa K MPAaKTUYECKUM 3aHATHIM
OpernonaraeT MpeiBAPUTEIbHYI0 CaMOCTOSTEIbHYI0 paboTy CTYJIEHTOB B COOTBETCTBUM C
METOMYECKMMH pa3paboTKaMu MO Ka)KJI0M 3aIlylaHMuPOBAHHOM TeMe.

JIaGopaTopHble 3aHATHS IMO3BOJISIIOT MHTEIPUPOBATh TEOPETUYECKUE 3HAHUA M (OPMHPOBATH
NPaKTUYECKHE YMEHUS U HAaBBIKH CTYACHTOB B IIpoIiecce y4eOHOM AeITeTbHOCTH.

esn npakTH4YeCcKUX 3aHATHIA:

1. 3akperuieHHe TEOPETUYECKOrO0 MaTepuana IyTeM CHCTEMaTHYeCKOro KOHTpOJIs — 3a
CaMOCTOSITENIbHON PabOTOM CTYAECHTOB;

2.  ®opmupoBaHHWE YMEHUH HCIOIH30BAHUS TEOPETUYECKUX 3HAHWH B IPOIECCE BBITIOTHEHUS
NpaKTUYECKUX padoT;

3.  Pa3BuTHe aHaNMTHYECKOTO MBINIUICHUS ITyTeM 0000IICHUS PEe3yIbTaTOB MPAKTHYECKUX PadoOT;

4.  ®opmHpOBaHHE HABBIKOB O(GOPMIIEHHS DPE3yJIbTAaTOB NPaKTHUYECKUX paboT B BUAe Tabiul,
rpaduKoB, BHIBOJIOB.

CTpyKkTypa M NOCJIEA0BATEJBbHOCTh 3aHATHH: Ha IIEPBOM, BBOJHOM, 3aHATUU IPOBOJUTCS
MHCTPYKTaX CTYAECHTOB IO OXpaHe TpyJa, TEXHHKe 0e30MacHOCTU W IpaBujiaM paloThl B Jaboparopun
[0 MHCTPYKIMAM C (UKcaAlMeld pe3yibTaToB B JKypHalle MHCTpyKTaka. CTyIEHTBI TakKe 3HAKOMATCS C
OCHOBHBIMHM TpeOOBaHUSMHU INIPENOAaBaTeiss MO BBIIOJHEHUIO Y4YeOHOIro IUIaHa, C pacHHCaHHEM
NPAaKTUYECKUX 3aHATHH, ¢ TpaMKOM IMPOXOXKAEHUS PYOEKHBIX KOHTpOJeH, ¢ OCHOBHBIMU (hopMam
OTYETHOCTH MO BHITIOJTHEHHBIM PadoTaM U 3aJaHUSIM.

CryneHTaM 7 BBIIOJIHEHUS MPAKTUYECKUX paboT HEoOXO0AMMO MHAMBHIYyalIbHOE pabouee MecTo
U KOMIIBIOTED.

CTpyKTypa NpaKTHYeCKOr0 3aHATHS

1. B Havasne 3aHATHS HA3BIBACTCSI €0 TEMA, LI€JIb U 3Tallbl IPOBEICHUS.

2. Tlo Teme 3aHATUS TPOBOAUTCA Oecela, YTO HEOOXOAUMO Ui OCO3HAHHOTO BBIMOJIHEHUS
MPAKTUYECKON pabOTHI.

3. IlpakTuueckas paboTa BBHIIOIHIIOTCS B COOTBETCTBUHU C METOAMYECKHMMHU YKa3aHUSIMU.

4. Ilepen yxoaoM U3 KOMITbIOTEPHOTO KJlacca JOJIKHBI HABECTU MOPSAOK Ha CBOEM paboueM MecTe
CTOJIE.
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[MpakTudeckue 3aHATHS — BHUJ CAMOCTOSATEIBHOW MPAKTHYECKOH pabOThl O0O0YYarOIIMXCs
(MHIUMBUYyadbHOW W B TPYIINAax), HANpaBICHHON Ha 3akKperuieHue M YriyOJeHue, MpaKkTUYecKoe
MOJTBEPKICHUE TEOPETHUSCKUX KOHICNIHMA Kypca (IMCIUIUIMHBI), a Takke Ha (HopMHpOBaHHWE H
pa3BUTHE YMEHHI U HABBIKOB IUIAHUPOBAHUS U POBEACHUS IKCIIEPUMEHTA.

Pa3gen 1. CucreMHbIe 3a1a4u

IIpakTuyeckas padora 1

AHaJIU3 NPU3HAKOB M OLIEHKA X HHPOPMATHBHOCTH

[IponomkuTenbHOCTL PabOTHI — 8 Yac.

Ilesb paGoThl: 03HAKOMHUTHCSA C BO3MOKHOCTSIMH aHanuTHUeckoromakera Deductor Academic.

IIporpamma padotbl
1. BBINOJIHUTH UMIIOPT JAHHBIX B TpOrpaMMHbIi koMiuieke Deductor.
BoinonHuTe 3aaHKe 110 peABapUTEIbHON NapLUalbHOHOOPa0OTKE JaHHBIX.
3. BbmonaHMTh 3a7aHue MO HpeaBapUTENbHOW 00paboOTKe MyTeMyAaleHus aHOMalui B
JTAaHHBIX.
4. BbINOJAHWUTH 33JaHUE IO MPEIBAPUTEIBHON 00pabOTKE MyTEeMCIIaXKMBAHUS JAHHBIX
METO/IOM CIIEKTPaJIbHON 00paboTKH.
BoinonHuTk 3aaHKe 10 yAajleHue IyMOB Ha dTalenpeaBapuTebHON 00padoTKe JaHHBIX.
6. O3HaKOMHTBHCS C BO3MOXKHOCTSIMM aBTOMAaTMYECKOI'O aHAJIN3aKayecTBa UMIIOPTUPYEMBIX
JTAaHHBIX.

N

o

MeToauuecKkue YKa3aHuA 110 BLINOJTHCHHU IO paﬁoTbl

WmmnopT naHHBIX B iporpamMMHBbIi koMiuteke DeductorAcademic

WMIopT aHHBIX SBISETCS OTIIPABHOW TOYKOM aHanmu3a nanHbeix. Mmmopt B Deductor moxxer
OCYIIECTBIIATHCS U3 TIOMYJISIPHBIX (OPMATOB XpaHEHHUs TaHHbBIX, Takux Kak Excel, Access, MS SQL,
Oracle, TexcroBsii (aiin u mpounx. Kpome Toro, nMeercst yHUBEpCalbHbIIH JOCTYII K JIIOOOMY
ucTouHnKy naHHbIX mocpenctsoM ADO nm ODBC (Toibpko B KOMMepYecKoil Bepcuu, B OeCIuiaTHOM
BEPCHH BO3MOXEH UMITOPT U3 *.tXt,*.csv u *.ded).

WIMmopT JaHHBIX U3 TEKCTOBOTO (haiiyia ¢ pa3aeTuTesIMI OCYIIECTBISIETCS ITyTeM BBI30Ba MacTepa
umropTa Ha nanenn «Cuenapum»(puc. 1.1).
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Puc. 1.1. - Ilaneas cuenapuu

[Tocne 3amycka mactepa uMnopTa ykaxxkeM Tun umnopta «TekcroBblil (aiiin» u nepeitnem k
Hactpoiike ummopta(puc. 1.2-3). Ykaxem wums (aiiina, U3 KOTOPOro HEOOXOAUMO TOIYYUTh
naHHble. B okHe mpocMoTpa, BHIOpaHHOTO (paiiaa MOKHO YBHJIETh CO/IEpIKaHUE JaHHOTO (aiina.

Macrtep uMnopra

HazeaHue I Onucaxue
=l P ainnbl AaHHbIX

Tekcropoi daiin [Direct]
Deductor Data eaiin - Mmnopt us Deductor Data daiin

Nanee > | l OtmeHa

Puc. 1.2 - Macrep numnopra

Janee mepetizeM k HacTpoiike mapamerpos ummnoprta (puc. 1.4). Ha sToit crpanuiie Mmactepa
MPEIOCTABIISIETCS. BO3MOKHOCTh YKa3aTh, C KAKOH CTPOKHU CIIEIyeT HayaTh UMIIOPT, yKa3aTh TO, UTO
TepBasi CTPOKa SIBIISIETCS 3ar0JIOBKOM, BO3MOXKHOCTh JO0aBUTh IEPBUYHBIN KITFOY. YKa3aTk, 4TO
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SIBJISICTCS. CUMBOJIOM-Pa3IeIUTENIeM CTOIOIIOB, a TAK)KE yKa3aTh OTPAHUYUTENb CTPOK, Pa3AeIuTENb
1IEJI0M U IPOOHOM YaCTHBEIIECTBEHHOTO YHCIIA, Pa3AeINTEh KOMIIOHEHTOB JaThl U €€ popMar.
n =

HmMnopt TekcTosoro dafina
Yikamure vra TEKCTOBOMO $aiina ona HMNOpTa

Wraa epaiina |'::\U sershadmintDesktophT estData (3.t

K.oguposka ANS| [windows) v MNepEan CTPOKa ABASTCA SAM0A0EKIM

MpocroTp BeIGpaHHOro daina HauaTe WMNopT co cTpoKM: 1 j

ApzymeHn CuHyc Anomaauu Eoarwue wygme Cpegr A
0.010766982 0.096101077 —-0.0:
.019998667 0.019998667 0,121877199 —0.07
.039989334 0.039989334 -0.126413455 0,08z
.059964006 0.059964006 —0,097298964 —0.0:

0,.0799146594 0,084816585 0,141705041

.099833417 0.099833417 —0,07416128 0.024
L119712207 0.119712207 0,202327993 0,124
.139543115 0,.13954311% —0,006298541 0.12¢

.159318207 0.08Ew

>
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< Hasan OTrMeHa
Puc. 1.3 - Boi6op ¢aiina
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Puc. 1.4 - [TapameTpbl HNMIIOPTa

B nmanHOM cnyyae mapaMeTpsl IO YMOTYaHHUIO HA 3TOM CTpaHUIIEMACTepa YCTaHOBJICHBI
MPaBUJIHHO, & UMEHHO: HayaTh MMIIOPT C TMEPBOI CTPOKH, IIEpBasi CTPOKA SBISIETCS 3aTOJIOBKOM,
paszenuTeneM MeXAy CTONOIaMHU SBIISIETCS 3HAK TaOYISINK, pa3eIuTeNeM eIoi U IPpOoOHOM
yacTeil sBiseTcs 3ansaTas. [lanee nmepelaeM K HaCTpOWKe CBOMCTB mosei (puc. 1.5).
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MapameTpw pTa ¢ cp ENAMH —

YkamuTe CHMEO-Pa30ENMTENL CTOABLOE W APYrHE BCNOMOraTENEHEIS ‘m
NapaMETRE! HMIOPT S

EHMBDHDM'DB&QEHHTEHEM AENAETCA

(@) Cumeon Tadunawum9 () Npaten () Touka
() Touka c sanAToR () danATan () Opuroii

[] CuuraTs NocAeaoBaTenbHble PASAENT &AM OaHWM

EBosblwme | CpeaHue Mankblz L]
‘ ApryreHT ‘ ClHyc LHOMENHIA ‘ i R D ‘
» ] 0 02,010766982 2,095101077 1,035542974

0.020,07199926E7 0.019998667 0,121877199 0,072822839 0.0E51E6442
0.041,033333334 1,033323334 1,126413455 0,082251635 0,053545344
0,06 1,053964006 1.059964006 1,097238964 01,0391 27784 0.060971183
0.0 1.073914E34 0,084516685 0,1 41703041 1,092623579

0.1 0,033833417 0,03383341 7 007416128 | 0,02437307 0.052822573

Puc. 1.5 - [TapameTtps! pa3aesuresei

Ha sTom mare macrepa mpenocTaBiseTcsi BO3SMOXKHOCTh HACTPOUTh MMs, Ha3BaHHE (METKY),
pa3Mep, THI JaHHbBIX, BUJ JaHHBIX U Ha3HaueHue (puc 1.6). Hexoropsle cBolicTBa (Hampumep, TUI
JAHHBIX) MOXKHO 33JaBaTh Ui BbIIEJICHHOr0 Habopa cToiOlOB. Bua naHHBIX ompenenser —
KOHEYHBIH JIU 3TO Habop (IMCKpeTHBIE) Wi OecKoHeUHbIN (HemnpepbiBHbIE). HazHaueHue cTonb1os
oIpeJiesIIeT XapakTep HUX HCIOJb30BaHUS B alropuTtMax oOpabOTKH (IpU HMMIIOPTE MOKHO
OCTaBUTb3HaUEHUE MO yMoa4aHuto). Heo6xoamumo yOoeauThes, UTo B JaHHOM CIIy4ae TUIl JaHHBIX Y
BCE CTOJIOLIOB BHICTABJICH KaK BEIIECTBEHHBIH, TaK Kak B 00Jiee CTapbIX BEPCUSIX THII ONpeaesiscs
10 TIEPBOI CTPOKE, a B AEMO-TIPUMEPE CTOJOIBI «AprymMeHT», «CHHYC» U «AHOMAIUN» UMEIOT B
IIEpBOH CTpoKe 3HaueHue «0», 4TO MOIVIO NMPHUBOJAUTH K HENPABUIBHOMY OIPENEICHHUIO THIIA
JTAHHBIX.
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Puc. 1.6 - IlapameTpsl cT010110B

Jlanee ocCTaloCh TOJBKO BBHINOTHUTH HMIIOPT JaHHBIX, HakaB Ha KHOOKY «llyck» Ha
cienyromeM mare macrepa umnopra (puc. 1.7). Ilocie ummopra JaHHBIX Ha CIEAYIOLIEM Ilare
MacTepa HeoOX0AUMO BbIOpaTh criocod oTobpaxkenus AaHHbIX (puc. 1.8). B nanHom ciydae cambim
WH()OPMATHUBHEIM SIBIISICTCS JUarpaMma, BEIOepeM ee.

Haseawe oousces

Spera senomenen

Mmnugnr rexcroner o daine
Jarry. NEOURLE N HTNITA (LReRD 4O TRLCTORSN O Sailne
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Puc. 1.7 - Ummnoprt ¢aiiaa
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Puc. 1.8 - Cnoco6 orodpaxkenust

Ot Toro, kakue crHocoObl OTOOpakeHHs OynyT BBIOpaHBI Ha O3TOM JTare, 3aBUCIT
nocjenyloolue Iardk Macrepa. B JaHHOM ciaydae HEOOXOIUMO HACTPOUTb, Kakue CTOJIOLBI
JMarpaMMBbl - CIIEAYeT 0TOOpaxkaTh U Kak UMEeHHO. Beibepem miist oroOpaxkenus mone «CUHYC» u
i quarpamMmsl «JIuauuy (puc. 1.9).

Hacrpobsa cronfaom s pasised —
HOITDN PRI TEOI0NT08 CTOMRI0 SHNTDMSE r ﬁl l
! Marra crosfas T amens User T
[ Agrganr 9.9 Bauscrenrsess ] 3
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| Aecriamm 0 DouacTosssess ] i
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Puc. 1.9 - Hacrpoiika cTo/10110B

Ha mocnemneM miare mactepa HEOOXOJMMO yKa3aTh Ha3BaHWE BETKH B JICPEBE CIICHAPHCB.
Hamumem B mosle 3aroyioBka okHa «VIMIOpT mpumepa Ui JEMOHCTpAIlMU  TpeoOpadboTKu
naHHbpIx» W HaxkMmeMm «['otoBoy» (puc. 1.10). Ha aToM paboTta MacTepa MMmIopTa 3aKaHUYHUBAETCS.
Tenepb B JepeBe CIICHApUEB TOSBUTCS HOBBIA y3eJI ¢ HCOOXOAMMBIMHU JIAHHBIMH. B rI1aBHOM OKHE
MIPOrpaMMBbI MPEACTABIECHBI BCE BRIOPAHHBIE OTOOPAKEHUSI JAHHBIX 3TOTO y3ia. B maHHOM ciydae
TOJIBKO aumarpamma. llpumeuanue: s oroOpakeHwe muarpamMmbl B 3D-Buie, HE0OXOIMMO
HaXaTh KHOIKY

«3-X MEpHBIN BHUI» B JICBOM BEepxHEM yriy maHenu «J/luarpamman. A mis mpocmoTtpa Apyrou
JAMArpaMMbl, HKATh Ha 3HA4YOK Jymbl «OToOpaxats mois» (puc. 1.11).
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Puc. 1.11 - luarpamma cuHyca

1.1  IlpenBapurtenbHas napuuagbHas 00padoTKa

YacTo MCXOOHBIE TaHHBIE IS aHAJW3a HE TOMATCS, 4 KayeCcTBO JaHHBIX BIMIET Ha Ka4eCTBO
PE3YNIbTAaTOB, IIOATOMY BOIIPOC MOATOTOBKH JAHHBIX IS TIOCIESAYIOIIETO aHaIHM3a SBJISCTCS OYCHBb
BaXHBIM. OOBIYHO

«CBIpbIe» JIaHHBIE COJEpKaT B ce0e pa3IuyHble IIYMbI, 32 KOTOPHIMH TPYAHO YBUIETH OOLIYIO
KapTHHY, a TaKKe aHOMAJIWU — BIUSHHME CIy4ailHO, JHOO PEeIKO MPOMCXOJMBIIUX COOBITHH.
O4eBHIHO, YTO BIUSHUE 3TUX (AKTOPOB Ha OOIIYI0 MOJENb HEOOXOAMMO MHUHHUMHU3HPOBATh, T.K.
MOJIENIb, YUUTHIBAIOLIAS UX, OJYyUYUTCIHEAIEKBAaTHOM.

[MapuuaneHas mnpenoOpabOTKa CIYKUT JJiE BOCCTAHOBJIEHHUS MPOIYIIEHHBIX JaHHBIX,
pEelaKTUPOBAHMUS AHOMAJbHBIX 3HAYEHUH M CHEKTPaJbHOH 00paboTKe MaHHBIX (Hampumep,
CriIaXKMBaHMs TaHHBIX ). IMEHHO 3TOT 1Iar 4acTo NPOBOAUTCS B IEPBYIO OUEPEIb.

Paccmotpum npumenenne oOpaboOTKH Ha MpUMEpe JaHHBIX U3 ¢aiina

«TestData.txt». OH COIEPKHUT TAOIUITY CO CIECITYIOMUMHU MOISIMHU:

«API'YMEHT» — apryment, «CUHYC» — 3HaueHus cuHyca aprymeHTa (HEKOTOpBIE 3HA4YEHHUS
nyctoie), «KAHOMAJIMW» — cunyc ¢ BeIOpocamu,

«bOJIBIINE ITYMBI» — 3HaueHus cunyca ¢ 60JIbIIUMH IIyMaMH,

«CPEJHUE IIYMBbI» — 3HaueHus cuHyca co CpeIHUMHU LIIyMaMH,




MHWHOBPHAYKH POCCHUU
@!’ DenepanbHOE TOCyIaPCTBEHHOE OI0PKETHOE 00pa30BaTENIbHOE YUPEXKIEHHE BBICIIEr0 00pa30BaHuUs
«Yensbunckuii rocynapcrsenusii yausepeuter» (PI'BOY BO «Uenl'Vy)
Kocranaiickuii ¢pumman
Kadenpa conmanbHO-TyMaHUTapPHBIX M €CTECTBEHHOHAYYHBIX AUCLUIIINH

Meroaudeckre peKOMEHJallNH K BBITOJIHEHHIO IIPAKTHYECKUX paboT M0 JUCHUILINHE (MOIYIIIO)
«VHTeNNIeKTYalIbHBIM aHAN3 TaHHBIX» 10 OCHOBHOH NMpo¢eccnoHaBbHOM 00pa3oBaTeabHON IporpaMMe
BBICIIIETO 00pa30BaHMs — porpamMMe OakanaBpraTa «MeHePKMEHT OpraHN3aliiy» 10 HAPAaBICHHUIO
noarorosku 38.03.02 MeHemxMeHT

Bepcus moxymenra - 1 cTp. 17 m3 78 IlepBslii 3x3eMILIAD KOITUA Ne

«MAJIBIE IIYMBI» — 3HaueHus cuHyca ¢ MaJIbIMH IIyMaMH. Bece JaHHBIEMOXKHO YBUJIETh HA
JMarpaMme 1ocijie UMIIopTa U3 TEKCTOBOro (haiina.

Yacto ObIBaeT Tak, 4TO B CTOJIOIE HEKOTOPBIC NAHHBIE OTCYTCTBYIOT B CHIIY KaKUX-THOO
MPUYMH (IaHHBIE HE W3BECTHBI, JTUOO MX 3a0BLIM BHECTH M T.I1.). OOBIYHO M3—3a 3TOTO MPHUILIOCH
Obl yOpaTh U3 00pabOTKH BCE CTPOKH, KOTOPBIC COJEpKAT MPOIYIIEeHHbIC JaHHbIe. HO MeXaHU3MBI
Deductor Studio mo3BoJsiFOT permuTh 3Ty mpodieMy. OAKMH U3 [MIaroB NapiuaibHOi 00pabOTKU Kak
pa3 oOTBEYaeT 3a BOCCTAHOBJICHHE NPOMYIICHHBIX 3HAaYeHUW. Eciaum paHHbIE yHOPSIOYEHBI
(HampuMep, 1O BPEMEHH), TO PEKOMEHIYETCSI B KaueCTBE BOCCTAHOBJICHHUS IPOIYIICHHBIX
3HAYCHUH KCIOJIB30BATh AMMPOKCUMAIINIO. AJITOPUTM caM HOJ0epeT 3HaueHHe, KOTOPOEe TOJDKHO
CTOSITh HAa MECTE MPOMYIICHHOTO 3HAYCHUsS, OCHOBBIBASCh Ha OJIM3NICKANIMX NaHHBIX. Eciu ke
JTaHHBIC HE YIOPSAOYEHBI, TO CIIEAYeT HCIIOJIB30BATh PEXUM MAaKCHMAaJIbHOTO IPABIOMOA00US,
KOTJla aJrOPUTM IOJICTABIISET BMECTO MPOIYIICHHBIX JAHHBIX HAuOOJee BEPOSITHBIC 3HAYCHUS,
OCHOBBIBASICh Ha BCEH BBIOOPKE.

JIisl IeMOHCTpalUK BOCIIONB3YyeMCsl MAacTepoOM 3allOJIHeHUs] HPONycKoB. VImmopTupoBaB
¢aitn MOXHO YBUAETH, YTO B CTOJIOLE

«CHHYC» conepxarcs myctele 3HaueHus. Ha nuarpamme Bbllle BUJIHO, YTO HEKOTOPBIE 3HAUCHUS
cuHyca mponyiueHsl. [{ns nanpHeiimeld oOpabOTKM HEOOXOIMMO M3 BOCCTaHOBUTH. [l 3TOrO
CIIeIyeT 3allyCTUTh MacTep 3amojHeHus npomyckoB. Ha puc.1.12 moka3aHsl pa3indHble BapUaHThI
CTOJIOLIOB: C MPOMYIICHHBIMU JAHHBIMU; C aHOMaJIUSAMHU (BbIOpocaMu); ¢ OOJBIIMMH IIyMamH; CO
CPEAHHUMHU IIyMaMH; C MaJIbIMH LIIyMaMH.

Jlns 3amycka MacTepa HE0OXOJUMO BBIJIEIUT HYXHBIM ClieHapuil u Haxatb F7, mubo mpaBblit
KIUK [0 HEOOXOIUMOMY CLIEHapUIO0 OTKPOET KOHTEKCTHOE MEHIO, I/l TaK K€ MOXKHO BBIOpaTh
Mactep 00paboTku. ITockonabKy 1aHHBIE B MCXOJHOM HAabOpe YMOpsJOYEHBI, HA CIEAYIOLIEM Ilare
MacTepa 00pabOTKH MOCTaBUM TaIOUKY — «00pabaThiBaTh Kak yIopsoueHHbIi Habopy» (puc. 1.13).
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Pucynok 1.12 - BapuanTsl cT0J10110B
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Pucynok 1.13 - Macrtep 00padoTku

3anoAHEHHUE NPONYWEHHEE AAHHEIX
06w He HAaCTPOREM HAB0Pa AaHHEA

Mcnonezoears HHPOPFAUMID Y303 OUEHKM KEYECTES 03HHE

(6pataTeIEaTE Kak YNopAgoYeHHER Hatop

I @K CMMENEHD LONMYCTHRMEIR NPOLEHT NPONYL EHHE!X 4aHHEIY 50

| < Hazan || JIELEES | | OTreHa

Puc. 1.14 - Macrep 3ano/iHeHUs IPOMYCKOB

Hanee crmexyer BeIOpaTh HEOOXOAUMBIN CTOJOEI] M METOJ 3allOTHEHUS, B JAHHOM CIlydae

HUHTCPIOJIAI A (pI/IC .

1.14). [epeiins Ha cTpaHMIly 3amycka mporecca 00pabOTKH, BBITIONHSIEM €€,
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Ha)XKaB Ha TYCK, U Jajiee BhIOMpaeM THUIl BHU3YyalIH3alMu OOpaOOTAHHBIX JAaHHBIX (KaK B IPUMEpE
umriopta) (puc. 1.15).. Tlocne BbmosHeHHs mporecca oOpaOOTKW HAa JuarpaMMe BHJIHO, 4YTO
NPOITYCKH B IAHHBIX KCYE3JIH, 4TO U ObUIO HeoOXxonumo caenath (puc. 1.16).

3anonHeHHe NPONYIEHHBIX AaHHBIX
Hactpolika oTaensHex nonek [ynopagoMeHHER Hatop qaHHE)
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¢CMHHC
B AHOMS AN
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B t aneie wyrael

B gaHHe: | HenpepkIEHEIR
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Bt2CTo NponyL eHHE:X 3HHE: SYIYT ECTAENATECA
3HAYEHMWA, NOAYHEHHEIE MHTEPNONAUMEN HEXOGHOMD
BPEMEHHOMD PALE [TOBKD 409 BELECTEEHHEI
HEMPEPBIEHEIX 4aHHEI B YNOpAGONEHHET Hatopax]

Puc. 1.15 - HacTpoiiku MacTepa 3anoJHEeHUS MPONYCKOB
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Puc.1.16 - 3anoiHeHHEe MPONMYCKOB METO0M HHTEPIOJISIIINI

1.2 Yaanenue anHoMaJInii Ha dTane NpegoOpadoTKN JaHHBIX
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IlepBslii 3x3eMILIAD KOITUA Ne

AHOMaJIMH BCTPEYAIOTCS B «CHIPBIX» JaHHBIX HE pexke mryMoB. [1o cymiecTBy, oHM BOOOIIE HE
JOJDKHBI  OKa3blBaTh HHUKAKOTO BIMAHUA Ha pe3ynbraT. Eciu ke OHM MPHUCYTCTBYIOT MIpH
MOCTPOCHUH MOJIENIM, TO OKA3bIBAIOT Ha HEe BeChbMa OOJBIIOE BIMSAHUE M WX IMPEIBAPUTEIHHO
HE00XO0IMMO yCTpaHUTh. Takke OHU MOPTAT CTATUCTUYECKYIO KapTUHY pachpeseseHus nanubix. K
IIPUMEPY, BOT KaK BBINISAAT JaHHbIE C aHOMAJIMSIMH, a TAaKK€ TMCTOrpaMMa HUX pacIlpeleieHUs

(puc. 1.17).

..................

rgn

.............................

..........................

0-MO1 2000-M10 2001-MO8 2002-MOS 2003-M04 2004-h

Aata (Mog + Mecaw)

17354 : 8,16458E6 2,32999E7 : 3,08675E7

Puc. 1.17 -I'mcrorpamma ¢ aHOMaJIMAMHU

O4YeBHUIHO, YTO aHOMAJIMH HE TIO3BOJISIOT ONMPENEINTh, KaK XapaKTep CaMUX JIAaHHBIX, TaK H
CTAaTHCTUYECKYIO KapTuHy. [lociie ycTpaHeHWs aHOMalHWil Te K€ JTaHHBIC MPEICTABIISIOTCS Kak
MoKa3aHo Ha puc. 1.18

IMO1 2000-M11 2001-MOS 2002-MO7 2003-MOS
Aarta (Mog + Mecaw)

62523 :I 829233 1,56265€6 : 1,92936E6

Puc. 1.18 - 'ucrorpamma 6e3 anomMaaui
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Crnenyer OTKpBITH MacTep 0OpaOOTKM M BBIOpaTh peaakTHpoBaHue BbiOpocoB (puc. 1.19).
[TocTaBuTh ranouxy - «O06padbaThiBaTh KaK ymopsI0ueHHbIH HA00p AaHHBIX» (puc. 1.20).

Macrtep o6pa6oTku

Hazeatue ] OnucaHue

=) DyucTKa AaHHBIX
YW Punetpauma PUNLTPaUMA CTPOK TaBAMLEBI N0 YCAOBUID
@ KauyecTeo gaHHb OueHKa KayecTea AaHHbIX
A 3anonHeHWe NPONYCKOB 3anoAHeHWe NPonYLIEHHBIX AaHHBIX

PeqakTupoBaHue sbifpocos  PeaakTUpOBaHHE BEIBPOCOB W 3KCTREMANbHEIX SHYEHWN

ER Ny6aukarel v npoTUEopeuMA  BoiaeneHue qy6auKaTos W NpOTUBOPEYMIt
CnekTpanebHan ofpatoTka 06patioTka YnopAAOYEHHBIX AaHHBIX C UCNOAb30BaHWEM Py...
222 KoppenauloHHbIN aHanus YeTpaHeHue HesHavaluy aKTopos
212 P aKTOPHBIN aHAMS MOHWKEHUE PASMEPHOCTH BXOAHEIX AaHHBIX

= TpaHc®opMauusa gaHHbIX
£ HacTpoiika Hatopa AanHblx M 3MEHEHUE NapaMETPOE MCTOYHUKE AaHHBIX
%l CopTupoBka CopTHpoBKa AaHHbIX
[&] Dara u spema MpeotipazoBaHua AaTel W BPEMEHU
{E Tpynnupoeka pynnupoBKa aaHHbIX

A7 3ameHa aaHHbIX 3ameHa aaHHbIx No Tatnuue
pB

l Danee > ] | OTtmeHa

Puc. 1.19 - MacTep pelakTHpOBaHHis BbIOPOCOB
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KOITUA Ne
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Puc. 1.20 - HacTpoiiku MacTepa pejakTHPOBaHHUA BbIOPOCOB

Ha cnenyromem rrare (puc. 1.21) HeoOXoauMo BbIOpaTh Ha3HAYCHUE

«/cnonb3yeMoe» TONBKO JUIsi HEOOXOAUMOTO CTONONA JaHHBIX. M BBICTaBUTH OOJNBIIYIO CTENEHB
MIOJIABJICHNUS, TaK KaK BEIOPOCHI CYIIECTBEHHBL. J[J151 MHOKECTBEHHOTO BBIJICIIEHHS CTOJIOI[OB MOXKHO
ucrosp3oBath kiasuiry Shift u Ctrl.
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PepakTHpoBaHHe BHGPOCOE M 3KCTPEMANALHBIX 3HAYEHHRA
HacTpofika otaeneHe: nonei [ynopagoyeHHEr Hadop gadHex]
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 MeTog ofpadoTka BRIGpOCOE
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Puc. 1.21 - HacTpoiiku 0TAeJIbHBIX MOJIel MacTepa peJakTHPOBAHUS BLIOPOCOB

Hanee Haxars KHONKY «[lycky» u BbIOpaTh JaHHBIE MIJISI OTOOPAKEHUS KaK B MPEIBIIYIINX
nyHkTax. [locie BhIOTHEHUS Tporeccao0padOTKK Ha JuarpaMMe BHUAHO, YTO BBIOPOCHI MCUE3IIH,
OCTaJIMCh JIMIIb HEOOJBIINE BO3MYIIEHHS, KOTOPBIC JETKO CrIIaJUTh IPH IOMOIIN CIEKTPaIbHON
obpabotku (puc. 1.22).
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Puc. 1.22 - InarpamMma nocJie yaajJieHusi aHOMaIni

1.3 CrnaxuBaHus JaHHBIX METOJOM CIIEKTPaIbHOU 00pabOTKU

CriaxxuBaHue JaHHBIX MPUMEHSETCs Ul YAAJeHHs IIyMOB U3 MCXOIHOTO Habopa, a Takke
JUISL BBIJICNICHHS TEHCHIIMU, KOTOpas TPYJHO BHIHA B McXoaHoM Habope. ITnatrdgopma Deductor
Studio mpenyaraeT HECKONBKO BHAOB CIEKTPAIbHON 0OpaOOTKH: CriaKMBaHHWE IAHHBIX MYTEM
YKa3aHUs TOJIOCHI MPOITYCKaHUS, BEIYUTAHUE ITyMa ITyTeM YKa3aHUsS CTENCHH BBIYMTAHUS IIyMa U
BelBIIET MpeoOpa3oBaHue MyTeM YKa3aHUs IITyOUHBI pa3IoXKeHUs U MOps/IKa BeBIeTa.

st BeIOOpa crioco0a BelBIET MpeoOpa3oBaHusi OTKPHITH MacTep oOpabOTKU IS ClIEHApUS
«PenakTupoBaHre BBIOPOCOB M SKCTPEMAlbHBIX 3Ha4YeHHIT». B MacTepe criemyeT BhIOpaTh MyHKT
«creKkTpaibHasoopaboTkay (puc. 1.23)
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Puc. 1.23 - Mactep 00pabdoTKku

B mactepe criekTpanbHON 00pabOTKHM HEOOXOIMMO BHIOpATh Ha3HAYCHHE MCIIONB3YEMOe JIJIst
crondna «AHOMalMW», W B KauyeCTBE METOJa CIIIAKWBAaHHS JaHHBIX

npeobpazoBanue (puc. 1.24).

CnexrpancHan obpatioTka

HacTpolika oTdentHeE noned
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Jlanee BeIOpaTh BU3yanu3aiuio «J/uarpamMmmay u cTonoer

«AHomauny. [locme 00pabOTKH MOKHO yOeAWThCS Ha AMAarpaMme BOTCYTCTBUH BBIOPOCOB (pHC.
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Puc. 1.25 - JImarpamMma nocJjie npUMeHeHHUs! CIIeKTPaJbHOI 00padoTKkn

1.4 VYnanenue nryMoB Ha 3Tarne MpeaBapUTEIbHON 00paboTKeaHHbBIX
[IyMbl B AaHHBIX HE TOJBKO CKPBHIBAIOT OOIIYI0 TEHJCHIWIO, HO M TPOSIBIISIOT ceOs MpHU
MOCTPOSHUH MOJIEH MPOorHo3a. M3-3a HUX MOJIENIb MOXKET MOIYYUTHCS € MIIOXUMHU 00001IaroIuMu

KadyeCTBaMH.

B mpumepe mo maprmanbHON 00paboTKe ecTh 3 CcToNOma ¢ MIyMamu:

«bOJIBIIME ITYMbI», « CPEIIHUE IIYMBbI», u «MAJIBIE IITYMBbI» -

COOTBETCTBEHHO CHHYC C OOJIBIIMMHU, CPETHUMH M MaJIBIMU ITyMaMH. SICHO, 4TO ISl MajbHEUIen
paboThl C JaHHBIMH 3TH IIyMbl HE0OXoauMO YycTpaHuTh. CrekTpanbHas o0paboTKa MO3BOJISET
cAeNaTh ATO C MOMOIIBIO YKa3aHMs JJIsl 3TUX TOJEeH B KadecTBe Tuma oOpaboTku «Brrumtanue

myma». Hacrpoiiku

o0yafaT onpeaeaeHHo ruokocThio. Tak, cymecTByeT Oonblias, CpeaHss U

Majasi CTeNeHb BRIYUTAHUS IITyMa. AHAIUTUK MOKET MOA00paTh CTETNEHb, YCTPAUBAIOIIYIO €T0.
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B wmactepe cnektpanpHO# 0oOpabotku (puc. 1.26) mo ouepemu BeiOpats monst «BOJIBIIWME HIYMBbIy,
«CPEJHUE LIYMBbI» n

«MAJIBIE HIYMbI», 3amare Tun o0paboTku «BbeluMTaHME M[IyMa» W yKa3aTh CTENEHb IOJAABICHHS — «OOJIbIasy,
«CPemHAS» WM «Manas» COOTBETCTBEHHO. B HEKOTOpBIX CIydasX HEIUIOXHE PE3yabTaThl yJalCHUS LIYMOB HaeT BEHBIET
npeoOpa3oBaHue. [I0BBICHTH Ka4ECTBO CIVIAXKUBAHHUALIYMOB TAKUM CIIOCOOOM MOJKHO, ITyTEM MOA00pa yIOBIETBOPUTEIBHBIX

napametpoB 06paboTku (puc. 1.27).
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Puc. 1.26 - HacTpoiikun MacTepa crieKTpajabHOii 00padoTKu
Puc 1.27 - inarpamma nocJjie npuMeHeHHs CIEKTPAJIbLHONH 00padoTKu
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15 BOSMO)KHOCTI/I ABTOMAaTHUYCCKOI'O aHaJIn3a KadcCTBa I/IMHOpTI/IpyeMLIX JAHHBIX B
Deductor Academic

B mactepe 00pabOTKH BHIOpATh MYHKT «KauyecTBO MaHHBIX»(puc. 1.28).

OueHka KauecTBa AaHHBIX

OnpegeneHUe NponYWEHHES 0aHHEX, BRIGPOCOE W 3KCTPEMANEHEK
FHAYEHME

OfpataTbiBaTk Kak YnopALoYeHHE Habop

M ak.cHMansHD A0NYCTHMEI NPOWEHT MPONYCKOS

 MeTog onpegeneHKa BblﬁpDCDB H3IKCTPEMANEHER SHAYEHHHA

(®) CTaM1apTHOE OTKNOHEHME OT CPEIHErD

BriSpoce! 3n j AKCTPEMANEHEIE ZHAYEHWA

() MHTEpKEapTHABHER WHpHHE

BriSpoce 15 j AKCTREMANEHEIE ZHAYEHWA

¢ Hazan || Danee » | | OTrieHa

Puc. 1.28 - MacTtep kadyecTBa JaHHBIX

ITocne anmanmusza wmacTep JaeT pEKOMEHAAIMU K 0OpadOTKe MaHHBIX M BO3MOXXHOCTH
aBTOMatHueckoro wucnpasinenus (puc. 1.29). Creayer OTMETHUTb, YTO aBTOMAaTHYECKHUE
WCIpaBJICHUE JTaIeKO HE BCEr/ia JaeT skeaemMbie pe3ynbraThl (puc. 1.30).
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TAaTbl MaCTE€pPa KavuecrBa 10 oﬁpaﬁoTkn JaHHbIX
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Puc. 1.30 - BoiBoa MacTepa nmocJie Bcex BHeCEHHbIX HAMH M3MeHeH Ui

((FpH3HLIe JAHHBIC» TMPCEACTABJIAKOT co00# OYeHb 6OJ'ILIJ_IYIO Hp06HeMy. DaKkTUYECKH OHH
MOTYT CBECTH Ha HCT BCC YCUJIMA 11O aHAJIM3YyJaHHBIX. prmeM, PeYb UACT HE O paSOBOfI onepanunu,
a 0 MOCTOSSHHOM pa60Te B OTOM HaAIIpaBJICHUH. Yucro He TaM, A€ HE COPAT, a TaM, I'ZIC Y6I/IpaIOT.

OrnucaHHbIe BBINIE BapUAHTHI PEIICHHS MPOOJieM HE €IWHCTBEHHBbIC. ECTh elle 10cTaTo4YHo
MHOTO METOJIOB O0paOOTKM, HayMHas OT OKCIEPTHBIX CHUCTEM M 3aKaHYMBas HEHPOCETSIMHU.
['maBHOE, CyMETHIpaMOTHO UMM BOCTIONIb30BaThCs. O05S3aTeNIbHO HY)KHO YYUTBIBATH TO, YTOMETO/IbI
OUYHCTKU CUJIBHO TMPUBS3aHBI K MpeAMeTHON oOiactu. OT cdepbl NeATENbHOCTH OpPraHHU3alNHd U
Ha3HAYCHHS XPaHWJIMIIA JAHHBIX 3aBUCUT MPAKTUYECKU Bce. To, UTO /ISl OJHUX SIBIISIETCS IIIyMOM
JUIS APYTUX O4eHb leHHas uHdopmanus. Ecnu y Hac Oynet anpuopHas uHGpOpMAIUs O 3aaade, TO
KaueCTBO OUYMUCTKU JAHHBIX MOKHO YBEJIMYUTH HA MOPSAKH.

1.6 3aganue Ha CaMOCTOSTENBHYIO PA0OTY

CrenepupoBath COOCTBEHHBI Ha0Op JMaHHBIX TIPOBECTH €ro aHajdh3 M BBHIMOJIHHUTH
npeao0opaboTKy AaHHBIX. /laHHBIE CreHEpUPOBATh B AJIEKTPOHHOM Tabmuie ¢ momoimbio MS Excel
C Hcmonb3oBaHueM (opmyn u aBTo3amoiHeHWH. ['OTOBBIA (Qailm HEOOXOAMMO COXpaHUTH B
dopmare «*.csvy (MS-DOS) u mpu mmmopre B Deductor, BeiOparh B KadecTBe pa3aeiauTeIs

«Touxka ¢ 3angaTon».
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Coneprxanue oTuéra

Ornucanue npeAMEeTHOM 00J1acTH
. 3amymnénnsie nannbie (90-100 BEKTOPOB pa3MEpHOCTHIO HeMeHee 4)
CKOppeKTHpOBaHHbBIE JTaHHBIE

Kpartkuii mopsmok 06paboTku

SR ANNNS

BriBoab!
KoHTposibHBIE BOIIPOCHI

Jlnst gero cayxut nporpamma Deductor Academic?
3aueM Hy)KHa MpenoOpaboTKa JaHHBIX?
Yro Takoe napruaibHas nmpemaoopadorka?

Yro Takoe BelBIeT?

Gk wnE

Kakue nanHble MO)KHO UMIOPTHPOBATH B IIpOrpamMmy?
bubnunorpaduueckuii cnucok

1. Odunmaneherii caiir Deductor Academic Studio [DnekTponHbliipecypc] Pexxum
noctyna: http://www.basegroup.ru/

2. Deductor 5.3 PykoBoICTBO aHAJTUTHKA.

3 . BCTpOGHHaH CIIpaBKa ITPUJIOKCHUS.

Pazgea 2. CraTucrnyecKkue MeToabI

IIpakTuyeckas padora 2
Ba3oBbie MeTO/Ibl HHTEVIEKTYAIbHOI0 AHAJIM3A JaAHHbIX
[TpopomxuTenbHOCTh paboThI — 8 yac.

Hean padoTbl: 03HAKOMUTHCS C BO3MOXKHOCTAMH KJIAaCCHU(PUKAIMKA JAHHBIX C TIOMOIIBIO
ananuTraeckoro makera Deductor Academic.
IIporpamma padorsl

1. BrinonHuTh KHaCCI/I(bI/IKaI_II/IIO JAaHHBIX C MCIOJIb30BaHUEMAITOpHUTMa J-mean.
2. BrinonHuTh KHaCCI/I(bI/IKaI_II/IIO JaHHBIX C UCIIOJIb30BAHUCMAJITOPHUTMA k-mean.

3.  Bumonnuts KJIacCU(DUKAIIUIO TAHHBIX C UCIIOJIH30BAHHEMHEUPOHHOM CETH.

MeTtoanyecKue yKa3aHus 10 BHINOJTHEHHIO Pa00ThI
3anaya pa30MeHHs] MHOKeCTBa OOBEKTOB UM HAOIIOACHUN Ha allpUOpPHO 3aJaHHbIE TPYIIIBL,
Ha3bIBaeMble KJaccaMH, BHYTPH KaKJOW M3 KOTOPHIX OHM MPEAINONAraloTcs MOXOXHMU APYr Ha


http://www.basegroup.ru/
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Jpyra, UMEIOIUMH IIPUMEPHO OAMHAKOBBIE CBOMCTBA U IIpU3HaKU. lIpu 3TOM penieHue nomydaercs
Ha OCHOBE aHAJIW3a 3HaYEHU aTprOyTOB (MMPHU3HAKOB).

Krnaccudukanus sBisercs ofHOW M3 BakHeWmmx 3axad Data Mining. Ona npumeHsieTcs B
MapKETUHIe MIPHU OLIEHKE KPEIUTOCIIOCOOHOCTH 3a€MIIUKOB, ONPEAEICHNUN JOSIbHOCTH KIMEHTOB,
pacrno3HaBaHUM 00pa3oB, MEAUIMHCKOW JMAarHOCTUKE M MHOTMX JpYrMX NpUIOXKeHUsX. Eciau
AaHAJIMTUKY HW3BECTHBI CBOMCTBA OOBEKTOB KaXIOro Kijacca, TO KOIZla HOBOE HaOIIOJCHHE
OTHOCHTCS K OIIPENEIIEHHOMY KJIAacCy, JaHHbIE CBOMCTBA aBTOMATHYECKH PACIPOCTPAHSIOTCA U Ha
HEro.

Ecnu 4yucnmo KiaccoB OrpaHMYEHO IBYMs, TO MMEET MeCTO OWHapHas Kiaccuukamus, K
KOTOPOM MOT'YT OBbITh CBEJEHBI MHOTME OoJjiee CioxHbIe3agauu. Hamnpumep, BMECTO onpeaeaeHUs
TaKuX CTEMEeHEW KPEeAUTHOro pucka, Kak «Bbicokuity, «Cpennmity umum «Huskuit», MOXHO
HCII0JIb30BaTh Beero ABe - «Boiaate» mnn «OTKa3atby.

Jns xnaccudukanmn B Data Mining ucnosib3yercss MHOMXKECTBO Pa3IMYHBIX MOJICIICH:
HEHpOHHBIE CEeTH, JIePEBbs PEILICHH, MAIlIMHbBI OITOPHBIX BEKTOPOB, MeTo k-Ommkaiiiux cocenei,
QITOPUTMBI TIOKPBITHSH JIP., TPU MMOCTPOSHUH KOTOPBIX MPUMEHSETCSI 00y4eHHE C yUUTEIEeM, KOT/Ia
BBIXOJIHAs IepeMeHHass (MeTKa Kijacca) 3ajaHa aias Kaxjaoro HabmoaeHus. dopmanbHo
KJIacCU(UKaLMsg TPOU3BOAUTCS Ha OCHOBE pa30MEHMs! MPOCTPAHCTBA NPU3HAKOB Ha 00JIacTH, B
npenenax KaKJOW M3 KOTOPBIX MHOTOMEPHBIE BEKTOPBI PAacCMaTPHUBAIOTCS KaK HMICHTUYHBIE.
WupiMu  croBamm, eciu 00BEKT monanl B 00JacTh MPOCTPAHCTBA, ACCOLMHUPOBAHHYIO C
OINPEJEICHHBIM KJIaCCOM, OH K HEMY U OTHOCHUTCS.

PaccmotpumM knaccuduxamnuio nanseix Ha npumepe Mpucos @uiepa. Mpucel @uiiepa - 3To
Ha0op AAHHBIX JUISL 3aJa4u KilaccUpUKaIMM, Ha npuMepe Kotoporo Ponansn ®dumep B 1936 rony
MIPOJEMOHCTPUPOBAI paboTy pa3pabOTaHHOIO KM METO/a JUCKPUMHHAHTHOIO aHaIn3a. JTOT
Ha0Op JaHHBIX CTall yXe KJIACCUYECKHUM, M YacTO UCIONb3YyeTCs B JUTepaType Ul WIUTIOCTPALUU
paboTHl pa3IMYHBIX CTATHCTHYECKUX anroputMmoB. Mpucel @umepa cocTosT w3 maHHBIX 0 150
aK3eMIUIIpax upuca, mo 50 sxk3eMIusipoB U3 Tpéx BuaoB - Upuc merunuctsiii (Irissetosa), Upuc
suprunckuit (Iris virginica) u Upuc pasnousernsiit (Iris versicolor). [ns kaxmoro sk3emiuispa
U3MEPSUTUCH YEThIPEXapaKTePUCTUKH (B CAHTUMETpAX):

— nanwHa yamenuctuka (anr. sepal length);
— mMpHuHa vanieaucTuka (auri. sepal width);

— JuHa jenectka (anri. petal length);

— mupuHa jenectka (anri. petal width).

Ha ocHoBanum sTOro Habopa HaHHBIX TpPeOYyEeTCS MOCTPOUTH MPABUIIO KiaccuUKaImw,
ONpEACISIIONIee BHUJ PACTEHUS M0 JaHHBIM M3MEPEHUH. OTO 3ajJadya MHOTOKJIACCOBOM
KiaccuuKaluy, TaK Kak UMEeTCs TPU KJlacca - TpU BHJIa UpHUca.

2.1 Krnaccudukamus TaHHBIX ¢ UCIIOIH30BAaHUEM aJITOPUTMA
«Qg-meany

HNmnoptupyem B mporpammy naHHble u3 ¢aima «MpucelLtxty. Jlng Havamna mompoOyem
MMPOBECTH KJIACCU(PUKALIUIO WPHUCOB, BCTPOCHHBIM METOJIOM KiacTrepusamuu g-mean (puc. 2.1).
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WuTepecHo To, yTo 0o0y4yeHue OyJeT MpoXOAUTh 0e3 yduTens, T.e. BBIXOJHBIC JaHHBIE HE OyayT
yKa3aHsbl.
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Puc. 2.1 - UMmnopTupoBaHHbIE TaHHbIE

Bonee Toro, He OyayT maxe yKa3aHO KOJIMYECTBO KJIACTEPOB, HA KOTOPOE HEOOXOIMMO
pa3fenuTh JaHHYI BBIOOpKY, MpoBepHM 3(()EKTHBHOCTH BCTPOCHHOM CHCTEMBI KJacTepu3alluy,
IS 3TOTO HE0OXOIMMO BHIOpaTh B MacTepe 00pabOTOK MyHKT Kiactepusanus(puc. 2.2).

Macrtep o6pa6oTku

HazgaHue I OnucaHue I
A

P OPMUPOBEHWA PENPESEHTATUBHOMO MNOAMHO...
£B Paztierde Ha MHO... PastieHue Ha 06Y4aIOWEe U TECTOBOE MHOKE. .

# Cronbsawee okHo T paHCPOPMAUMA 4aHHBIX CKOABSAMM OKHOM
oZ. Komeunbie knaccbl  MoHWKEHME pasHOOBPASHA YHUKANbHBIX SHAY...
= Data Mining

000 ABTOKOPPENALUA Pacyet ebi6opoyHOi SETOKOPPENAUMM CTONGLOB

Q AccoumaTtueHble np... [OWMCK aCCOUMATUBHBIX 33BUCUMOCTEN

B Kapra KoxoHera CamoopraHuayiowanca kapta KoxoHeHa
Knacrepuzauua Knacrepuzauua anropurion k-niears uam g-...

,Q. EM knactepuzauma  Knactepuzauma anropurmom Expectation-Max...

Bl Knacrepuzaumatp... Knactepusauna TpaHsakumil anropurvom CL...

i[: NuHeliHaa perpeccua MNocTpoeHWe AMHENHOM MOdEnu

- Noructuyeckan per... MNocTpoeHue GUHAPHOM NOMUCTHYECKOM MOGEM

% Nepeso pewennii  MocTpoerue aepesa pewerii anroputmom C...
il Gn S

< Hazag | Danee > | ‘ OrtmeHa

Puc. 2.2 - Macrep KjiacTepuzanuu




MUHOBPHAVYKHN POCCUUA
@’ denepanbHOE rocyJapcTBEHHOE OI0/DKETHOE 00pa30BaTeIbHOE YUPEHKICHHE BBICLIEr0 00pa3oBaHus
«Yensbunckuii rocynapcrsenusii yausepeuter» (PI'BOY BO «Uenl'Vy)
Kocranaiickuii ¢pumman
Kadenpa cormanbHO-ryMaHUTapHBIX U €CTECTBEHHOHAYYHBIX MCLUILUINH

Meroaudeckre peKOMEHJallNH K BBITOJIHEHHIO IIPAKTHYECKUX paboT M0 JUCHUILINHE (MOIYIIIO)
«VHTeIIeKTya bHBII aHATN3 TaHHBIX» 10 OCHOBHO# MpodeccHOHANbHOM 00pa30BaTeibHOM POrpamMmme
BEICIIETO 00pa30oBaHus — IporpamMMe OakanaBpuara « MeHeUKMEHT OpraHH3aliim 110 HalpaBICHUIO
noarotosku 38.03.02 MeHeKMEHT

Bepcus moxymenra - 1 cTp. 34 m3 78 [lepBblii 3K3eMILIIP KOITHA Ne

Ha cnenyromem mare (puc. 2.3) co crombma «Kimacc» ybepeM Ha3Hau€HUE BBIXOIHOE H
MIOCTaBUM HH(OPMALIMOHHOE, Tereph 00yueHue OyAeT MPoUcXoauT 0e3 yaures.

HacTpoiixa HasHavYeHWR cTonbnos
3analiTe HaSHAYEHWA MCXOHE CTONSLOE 4aHHE:R

'ﬁ JNuHa YalWENHETHES Hraa cTonbua | COLR

".| WHpHHa YawenucTUra T RS | Sp—_—
'ﬁ HuHa nenecTra

'ﬁ lUupuHa nenectra

HasHaveHHe |a MHPopMaLHoHHDE

ﬂ K.nacc Bua naHHB | JMckpETHEIN

— YHUKanEHeIE ZHAYEHMA
K.on-B0 YHMKEaNEHER SHAYEHME 3

Iriz-zetoza
Iniz-versicolor
Iriz-wirginica

HacTpolika HopranusauMH. .

¢ Hazan, || Danee » | | OTraeHa

Puc. 2.3 - Hactpoiika MacTepa KiacTepu3anuu

Jlanee cnenyet HaCTPOUTH MapaMeTpbl 00yUYeHUs, B JAHHOM KOHKPETHOM Clly4yae, apaMeTpbl
M0 YMOJYAHHUIO OTIUYHO MOIXOAAT (puc. 2.4).
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Hasae Dasew ) Drreesia

Puc. 2.4 - Hacrpoiika napamMeTpoB 00y4eHust



W MUHOBPHAVYKHN POCCUUA

denepanbHOE rocyJapcTBEHHOE OI0/DKETHOE 00pa30BaTeIbHOE YUPEHKICHHE BBICLIEr0 00pa3oBaHus
«Yensbunckuii rocynapcrsenusii yausepeuter» (PI'BOY BO «Uenl'Vy)

Kocranaiickuii ¢pumman

Kadenpa cormanbHO-ryMaHUTapHBIX U €CTECTBEHHOHAYYHBIX MCLUILUINH

Meroauieckue PEKOMCHJAllMU K BBIITOJIHCHUIO ITPAKTUYCCKUX pa60T 10 JUCHHUITIIMHE (MOZ[yJ'I}O)

«VHTeIIeKTya bHBII aHATN3 TaHHBIX» 10 OCHOBHO# MpodeccHOHANbHOM 00pa30BaTeibHOM POrpamMmme
BEICIIETO 00pa30oBaHus — IporpamMMe OakanaBpuara « MeHeUKMEHT OpraHH3aliim 110 HalpaBICHUIO
noarotosku 38.03.02 MeHeKMEHT

Bepcus nokymenTa - 1 cTp. 35 u3 78

IlepBslii 3x3eMILIAD

KOITUA Ne

Ha cnenyromem mare mactepa HE0OXOAMMO BHIOpaTh alNroOpuTM Kiactepu3ammu. Ha u Tak
3apaHee W3BECTHO, 4YTO KOJHMYECTBO KIJIACTEPOB JOJDKHO PABHATHCS «3», HO TMPOTECTHPYEM
BO3MOYXHOCTH MIPOTPaMMBI U MPEAOCTAaBUM €l caMOi BBIOPATh KOJUYECTBO KJIACTEPOB. DTO TaK XKe
OyZIeT MoJIe3HO, €ClIM He U3BECTHO Ha KaKoe KOJIMYECTBO IPYIII clieAyeT pa3OuBaTh BHIOOPKY (pHC.

2.5).

oA

HacTpofes napsmseTpos £ necT specrang i
VR asame rup e e Tpe) EAACTREHI SIS

Ypoese saravaccT, §

x opos {g-moans)
o v

Hiant (040 S000RH0 3P AROCTY, TRV G000 §IacTe00s 1o
CrEEgMEOBINT NEH KASCTAINIS

PRLCHPOOIMNIOE LUMOCT00 LAMCTepos (k- means]

12

< Mssm Darws > Drreens

Puc. 2.5 - Bpi6op aaropurma KjiaacTepusanuu

Crnenyromuil mar macrepa npejajaraeT 3almyCcTHTh IMpolecc o0ydeHHs U HaOaroAaTh B Ipolecce
00y4YeHHs BEJWYHMHY OIIMOKH, a TAaK)Ke MPOIEHT paclo3HaHHBIX mpuMmepoB. Ilapamerp «Yacrora
OOHOBJICHHS» OTBEYaeT 3a TO, 4Yepe3 KaKoe KOJMYECTBO 3IM0X OOy4YeHHsI BBIBOJUTCS JlaHHAs

uHdopmarus (puc. 2.6).

Knacrepu3auua HaGopa AaHHBIX

3anyck NPOLECCa KNACTEPHSAUMM

O fyyatolee MHOKECTED

TecToBDE MHOXECTED

B [¥] MakcumansHan owndka 4 926 B [¥] MakcumaneHan owmtka
1,92E-M [ [+] Cpeanan owwtka
0352 PacnosHano (%]

(=] [¢] Cpeatan owwutika

PacnosHaHo [%)

HaseaHMe Tekyw ero Npowecea

08yueHue saBEpWEHD

MPOUEHT BBINOAHEHWA TEKYWEr 0 NPOLECCE 0GYMEHHA

Bpera otyyeHun 00;00.00

¥ MHHLHaNMSHPOESTE NEpe, 0OyYYeHUER

Il Mayza

M Cron

< Hazap, Danee >

Puc. 2.6 - OdyueHue ceTu

OrraeHa




MUHOBPHAVYKHN POCCUUA

denepanbHOE rocyJapcTBEHHOE OI0/DKETHOE 00pa30BaTeIbHOE YUPEHKICHHE BBICLIEr0 00pa3oBaHus

«Yensbunckuii rocynapcrsenusii yausepeuter» (PI'BOY BO «Uenl'Vy)

Kocranaiickuii ¢pumman

Kadenpa cormanbHO-ryMaHUTapHBIX U €CTECTBEHHOHAYYHBIX MCLUILUINH

Meroaudeckre peKOMEHJallNH K BBITOJIHEHHIO IIPAKTHYECKUX paboT M0 JUCHUILINHE (MOIYIIIO)
«VHTeIIeKTya bHBII aHATN3 TaHHBIX» 10 OCHOBHO# MpodeccHOHANbHOM 00pa30BaTeibHOM POrpamMmme
BEICIIETO 00pa30oBaHus — IporpamMMe OakanaBpuara « MeHeUKMEHT OpraHH3aliim 110 HalpaBICHUIO

noarotoBku 38.03.02 MeHeIKMEHT

Bepcus moxymenra - 1 cTp. 36 m3 78 [lepBblii 3K3eMILIIP

KOITUA Ne

[Tocne oOyueHust certu, B KayecTBE BH3YyaJM3aTOPOB BbIOEpeM:

OnpeaeneHue cnocofoB oToGpaXeHHA
BriGepure cnocof oToSpakeHWA 0aHHEL

«CBsI31 KJIacTepOBY;

HazeaHme | O nHcaHHe

= [+ Data Mining

[¥ Marpuua cpasHeria M aTpiua NonapHoro cpaBHeHMA OfbEKT O

[ Mpoduan knacTepos MccnsaosaHue NpoGUAes KNacTepos
= Tabauunoie nanHbe

[T Ofysamowmi natop  DGyuaowes 1 TECTOBOE MHOKECTES

[~ Tatnuua OvofpaxasT AaHHEE B BMLE TAGMUE

I_ CraTucTuea OToGpaasT CTSTHETHYECKME LaHHEIE BEIGORKM
= papuru

I_ Nuarpatdtda OTofpaasT QaHHBIE B BULE AWarpatdtiel

[ Muetorpatsa OrofpaiasT 4aHHEIE B BMAE MMCTOrPEMR]

[¥ Yroeca AHAMMS NOCTPOEHHOR MOSENH N0 NPHHLMIY YTO-SCKH

I MuuarAakakas naskas [uarmskads AaskacE0A A SETAE B ARACTRELETES

| < Hazag || Hanee » | | OtrieHa

KJIacTepoBy; «Marpuily cpaBHeHuUs»; «Urto-ecam»(puc. 2.7).

Puc. 2.7 - Buzyaau3auusi JaHHBIX

«[Ipodunu

Kax BuznHo u3 puc. 2.8 NMpHIoKEHHE BEPHO IMEpeleIyio KOJUYECTBO TPYIII, TAKXKE 371€Chb MOKHO
YBUAETHh Ha CKOJIBKO 3HAYMM TOT WJIM MHOW IapaMeTp, IJs NMPUCBOCHUS LBETKY TOrO WJIM MHOTO

BHJIA.
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Puc. 2.8 - Ilpodunau kaacrepon



MUHOBPHAVYKHN POCCUUA
@’ denepanbHOE rocyJapcTBEHHOE OI0/DKETHOE 00pa30BaTeIbHOE YUPEHKICHHE BBICLIEr0 00pa3oBaHus
«Yensbunckuii rocynapcrsenusii yausepeuter» (PI'BOY BO «Uenl'Vy)
Kocranaiickuii ¢pumman
Kadenpa cormanbHO-ryMaHUTapHBIX U €CTECTBEHHOHAYYHBIX MCLUILUINH

Meroaudeckre peKOMEHJallNH K BBITOJIHEHHIO IIPAKTHYECKUX paboT M0 JUCHUILINHE (MOIYIIIO)
«VHTeIIeKTya bHBII aHATN3 TaHHBIX» 10 OCHOBHO# MpodeccHOHANbHOM 00pa30BaTeibHOM POrpamMmme
BEICIIETO 00pa30oBaHus — IporpamMMe OakanaBpuara « MeHeUKMEHT OpraHH3aliim 110 HalpaBICHUIO
noarotosku 38.03.02 MeHeKMEHT

Bepcus moxymenra - 1 cTp. 37 u3 78 [lepBblii 3K3eMILIIP KOITHA Ne

Ha marpume cpaBuHeHust (puc. 2.9) BHAHO 4YTO OOJBIIE BCEX OT OCTAIBHBIX OTIMYACTCS
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«Kimactep 2» (eMy COOTBETCTBYeT «iris-setosay).

Puc. 2.9 - Martpuna cpaBHeHus1
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Puc. 2.10 - Hucrpyment «Uro-Ecan»




MUHOBPHAVYKHN POCCUUA
@’ denepanbHOE rocyJapcTBEHHOE OI0/DKETHOE 00pa30BaTeIbHOE YUPEHKICHHE BBICLIEr0 00pa3oBaHus
«Yensbunckuii rocynapcrsenusii yausepeuter» (PI'BOY BO «Uenl'Vy)
Kocranaiickuii ¢pumman
Kadenpa cormanbHO-ryMaHUTapHBIX U €CTECTBEHHOHAYYHBIX MCLUILUINH

Meroaudeckre peKOMEHJallNH K BBITOJIHEHHIO IIPAKTHYECKUX paboT M0 JUCHUILINHE (MOIYIIIO)
«VHTeIIeKTya bHBII aHATN3 TaHHBIX» 10 OCHOBHO# MpodeccHOHANbHOM 00pa30BaTeibHOM POrpamMmme
BEICIIETO 00pa30oBaHus — IporpamMMe OakanaBpuara « MeHeUKMEHT OpraHH3aliim 110 HalpaBICHUIO
noarotosku 38.03.02 MeHeKMEHT

Bepcus moxymenra - 1 cTp. 38 M3 78 [lepBblii 3K3eMILIIP KOITHA Ne

Busyanuzarop «Uro-ecnm» (puc. 2.10) mO3BOMUT NPOBECTH DKCIIEPUMEHT, BBEAS JIIOObBIC
3Ha4yeHus napamerpoB. Ecnu sxe HaxaTh

KHONIKY «3arpy3uTh JaHHBIE» W3 MCXOJAHOH BBIOOPKH, TO MOXHO 3aMETUTh HETOYHOCTH
ONpeIeTICHUs KJIACTEPOB U3-3a CXOKHUX [1APAMETPOB LIBETKOB.

2.2 Knaccuduxanus JaHHBIX ¢ TOMOIIbI0 HEUPOHHON CETH
Tenepsp onpoOyeM NpoBecTH KJIACCU(PUKALMIO UPUCOB IPU MOMOLIM OOBIYHONW HEHpPOHHOM
cetn. BxomHbie maHHbIE OpaTh U3 (aiina

«MpuchL.txt», TOIBKO B JaHHOM cllyyae o0ydeHue OyJeT MPOUCXOIUTh ¢ yuuTenaeMm. MMmnoptupyem
JIaHHBIC U B MacTepe 00paboTOK BBIOEpEM IYHKT HelpoceTs (puc. 2.11).

Macrep o6paGoTku

HazsaHue I OnucaHue I
= Data Mining A

806 ABTOKOPPENALUA Pacyer BbiGopoyHOI aETOKOPPENAUMM CTONGLOB
«t AccoumarueHele Np... MoUCK acCOUMATUBHBIX 33BUCUMOCTEN

& Kapra KoxoHeHa Camoopranusyow aaca kapta KoxoHeHa

8, Knacrepusauua KnacTepusaumua anropurmom k-means uau g-...
_9. EM knactepusauma Knacrepuzauua anropurmom Expectation-Max...

Knacrepusauua tp... Knactepusauua TpaHzakuuii anropurmom CL...

{F: Nunelinaa perpeccua MNocTpoeHue NMHENHON Moaeu

- Noructuyeckan per... NocTpoeHue GUHAPHOM NOrUCTUYECKOM MOAENW

4% Nepeso peweHuii MNocTpoerue gepesa peweHuit anropuriom C...
'+ Helipocets MHorocnoliHan HelpoHHas cetb

% Nekomnosuumua sp...  [eKOMNOZUUWA BPEMEHHOMD PAAA Ha CES0HH...

= Mpoyee
2 Crpurr MNpUMEHEHUE MOAENM K HOBbIM AaHHBIM
{Z2 Mpynnosan ofipator... MpUMEHEHUE MOREAW K TPYNNE AaHHBIX

< Hazan | Ommena

Puc. 2.11 - Macrep o6padoTok

VYcraHOBUM B KauecTBE BBIXOJHOTO 3HAUYEHMs MapameTp kiacc. B kadecTBe HopmainzaTopa
1utst Beixoza «Kiace» HeoO0X0MMO YCTaHOBUTH MyHKT «Y HUKAJBHBIE 3HAYCHUS.

Ilpumeuanue. YHUKaIbHbIE 3HAUEHUS HCIOJB3YIOTCSA AJI1 AMCKPETHBIX 3HaYeHWM. Takumu
SBJISIFOTCS] CTPOKH, YNCJIa WIN AAThl, 3aJJaHHbIe JUCKPETHO. UTOOBI IPUBECTU HENPEPHIBHBIE YUCIIA B
JMCKPETHBIE, MOKHO, HAlPUMEp, BOCIOJIb30BATHCS 00pabOTKOM

«KBanToBanue». Tak ciemyeT MOCTymaTh A BETHYUH, U KOTOPBIX MOXKHO 33JaTh OTHOILICHHUE
NOpsiiKa, TO €CTh, €CIIU JUIS IBYX JIFOOBIX TMCKPETHBIX 3HAUEHUI MOXHO yKa3aTbh, Kakoe OoJblle, a
Kakoe MeHblle. Torja Bce 3HAYCHHS HEOOXOIMMO PACIONOXKHTH B MOPSIKE BO3pacTaHHs (pHC.
2.12-2.13). [lanee OHM HYMEPYIOTCS IO TMOPSAKY, W 3HAYCHHS 3aMCHSIOTCS WX IMOPSAKOBBIM
HOMEpPOM




MUHOBPHAVYKHN POCCUUA

denepanbHOE rocyJapcTBEHHOE OI0/DKETHOE 00pa30BaTeIbHOE YUPEHKICHHE BBICLIEr0 00pa3oBaHus
«Yensbunckuii rocynapcrsenusii yausepeuter» (PI'BOY BO «Uenl'Vy)

Kocranaiickuii ¢pumman

Kadenpa cormanbHO-ryMaHUTapHBIX U €CTECTBEHHOHAYYHBIX MCLUILUINH

MCTOI[I/I‘ICCKI/IC PEKOMCHJAllMU K BBIITOJIHCHUIO ITPAKTUYCCKUX pa60T 10 JUCHHUITIIMHE (MO)Iy.]'IIO)

«VHTeIIeKTya bHBII aHATN3 TaHHBIX» 10 OCHOBHO# MpodeccHOHANbHOM 00pa30BaTeibHOM POrpamMmme
BEICIIETO 00pa30oBaHus — IporpamMMe OakanaBpuara « MeHeUKMEHT OpraHH3aliim 110 HalpaBICHUIO

noarotoBku 38.03.02 MeHeIKMEHT

Bepcus moxymenra - 1

cTp. 39 w3 78 [epBbIii 3K3eMILTAP

KOITUA Ne

Hacrpofika HasHaYeHHRA cTonbuo6
ZapaliTe HaSHAYEHMA HCXOGHER CTONGL0E §aHHEK

MrA cTonbua | CaLs

."1 InuHa vale McTE:

’i] WkpkHa YaWEAMCTHES

Tun AaHHE!X

| CTpokoBkIA

'I HiauHa AenecTra
".1 WuprHa nenecTra

') Knace

HacTpokik.a HoprManusaLumM9. .

HasHaueHue

|.') BemoaHoe

| Ducrperroii

Bun naHHsIx

— YHuKANEHBIE SHAYEHKA
Konea YHHEANEHER SHAYEHHIA

Iriz-getosa
Iris-wersicolor
Irig-wirginica

| < Hazan || Nanee >

Puc. 2.12 - HaznuauyeHue BX0A0B M BLIX010B

Merka cronfua

| MuH. | Make. |

B-"m BroaHeie

{2, IuHa sawencTika
127, WupmHa yawenucTHka
{7, DavHa nenectra
127, Wipkka nenecTka
BrmooHee
K

43 73
44
6.3
25

abe
H OprMANK33Top 5% YHuK anEHEIE 3HAYEHUA

‘ MpE0tpas0EaHHE YHMKENEHEX SHAYEHUIH B WX MHOEKCEL

n AParET Pkl HOPM3AHSALU, HIA I'wc’rorpamma |

| Kaneo | 2l
lris-zetosa 50 Zl
. . Y

Iris-wersicolor 50
lriz-wirginica 50 1

2

YHuUK ANEHEIE SHIYEHKS

r~ MNapaMeTpel AMHERHOD NPE0Gpas0EaHHA
MpHBECTH K AManazoHy

MMHMM'_-]M AHanazoHa

MGKCMMHM AKWanasoHa

P

Puc. 2.13 - HacTpoiika HopMaau3anuu

CrenyronuMm maroM yka3slBaeM rmapaMeTpbl ooyuenus (puc. 2.14).



MUHOBPHAVYKHN POCCUUA
@’ denepanbHOE rocyJapcTBEHHOE OI0/DKETHOE 00pa30BaTeIbHOE YUPEHKICHHE BBICLIEr0 00pa3oBaHus
«Yensbunckuii rocynapcrsenusii yausepeuter» (PI'BOY BO «Uenl'Vy)
Kocranaiickuii ¢pumman
Kadenpa cormanbHO-ryMaHUTapHBIX U €CTECTBEHHOHAYYHBIX MCLUILUINH

Meroaudeckre peKOMEHJallNH K BBITOJIHEHHIO IIPAKTHYECKUX paboT M0 JUCHUILINHE (MOIYIIIO)
«VHTeIIeKTya bHBII aHATN3 TaHHBIX» 10 OCHOBHO# MpodeccHOHANbHOM 00pa30BaTeibHOM POrpamMmme
BEICIIETO 00pa30oBaHus — IporpamMMe OakanaBpuara « MeHeUKMEHT OpraHH3aliim 110 HalpaBICHUIO
noarotosku 38.03.02 MeHeKMEHT

Bepcus moxymenra - 1 cTp. 40 m3 78 [lepBblii 3K3eMILIIP KOITHA Ne

PastueHue WcxoaHoro Hadopa AaHHLIE HA NOAMHOXECTBA

HacTpoime pastMeHHE HEXOOHOMD MHOXECTES LAHHEIX Ha OOY4aI0WEE W
TECTOBOE MHOKECTEA

Cnocof pasaensHiA MCXOAHOMD MHOKECTES 0aHHbIR CnyyakiHo

Crondiew, 4nA pasaeneHiA HoXOGHOrD MHOHECTES

Pazrep
B npouerTax | B cTpokax
Odyyawowes 95,00 142 | Mo BozpacT aHuo
TecToeoe 5,00 8 | Mo EozpacTaHuo
MTOro: 100,00 150

MHo#ecTED MopAooK COPTHROEKW

KonyecTeo cTpok. [Boero) 150

| < Hazag || Nanee » | | OtreHa |

Puc. 2.14 - IlapameTpsbl 00y4yeHuUs1

KonnyectBo HEWPOHOB MEPBOTO CIIOS SKCIIEPHUMEHTAIFHO OBIJIO BHICTABIICHO B 3HAUYEHHUE 5
(puc. 2.15).

CTpykTypa HEAPOHHOR CETH

_ HEE{DDHbI B oA | [AKTHBAUMOHHSA PYHKELLMA

EROIHOM: Thn PuHKLmH | Curromaa

CKPBITEIR CAOSE: KpytHsHa 1000 &
BeoHON

Cnoh HekipoHe! | Curmonga
1 h

| < Hasag || Hanee » | | Orraena

Puc. 2.15 - [lapameTpsbl 00y4eHust



MUHOBPHAVYKHN POCCUUA
@’ denepanbHOE rocyJapcTBEHHOE OI0/DKETHOE 00pa30BaTeIbHOE YUPEHKICHHE BBICLIEr0 00pa3oBaHus
«Yensbunckuii rocynapcrsenusii yausepeuter» (PI'BOY BO «Uenl'Vy)
Kocranaiickuii ¢pumman
Kadenpa cormanbHO-ryMaHUTapHBIX U €CTECTBEHHOHAYYHBIX MCLUILUINH

Meroaudeckre peKOMEHJallNH K BBITOJIHEHHIO IIPAKTHYECKUX paboT M0 JUCHUILINHE (MOIYIIIO)
«VHTeIIeKTya bHBII aHATN3 TaHHBIX» 10 OCHOBHO# MpodeccHOHANbHOM 00pa30BaTeibHOM POrpamMmme
BEICIIETO 00pa30oBaHus — IporpamMMe OakanaBpuara « MeHeUKMEHT OpraHH3aliim 110 HalpaBICHUIO
noarotosku 38.03.02 MeHeKMEHT

Bepcus moxymenra - 1 cTp. 41 m3 78 [lepBblii 3K3eMILIIP KOITHA Ne

Jlanee BeiOupaem aroput™ ooy4enus (puc. 2.16).

Hacrpofika npouecca oGy4eHMA HEAPOHHOR CETH
Brifop anropuTra 1 3aisHHE NapatdeTpos oGy4eHHA

AT OpUTR — MNaparmetpel

(") Back - Propagation War crycka

UBY4EHHE B pEsime "OHAGMAN". Kopperkums B cAy4ae WSMEHEHMA SHAKS MPagHEHTHOR
EEEEE oS Es WBENS HEEREER COCTAENANWERN OWHEKH 407 0aHHOMD BECa
K.AHL0r0 MPHMERE DEYYAI0LLEMD MHOMECTES. SA02ET BEAMNHHY CABAYIOWER KOPPEKLM

EECa.

(®) Resilient Propagation [RPROP]

OdydeHKe B pesute “odbdnain'

K.oppekuMA ERCOB NPOMZEOAMTCA NOCNe B cayyae coxpaHeHUA SHAKS MPagHEHTHOEN
MPEQEABNEHHA BECER MPHMEPOE 0SYYaHIWErD COCTIENAWER OWHEKI 417 A3HHOM O BECa
MHOMECTES, JUNTEIESETCA TONRKD SHAK SAAAET BENMUMHY CIELYIDWEN KOPPEK LM
MPALHEHTE MO Ka#LOrMY BECY. EECA.

| < Hazan || Hanee » | | OTrieHa

Puc. 2.16 - Aaroputm o0y4yeHust

Ha cnenyromem mrare (puc. 2.17) ycraHaBiuBaeM 3HAa4€HHE IMOTPEIIHOCTH M KOJUYECTBO
amox o0yuenwus. 1 3amyckaem obydenue cetu(puc. 2.18).

HacTpofika napaMeTpoB OCTAHOBKH DGYYEHHA

Yeamure ycnosua nperpaweHua ooyseHua. 0dyserue Gyner
OCTEHOBNEHD MPM BEINOAHEHHM OLHOMD W3 YCNOBMA.

Cuvrare MNPHMER pacnoSHAHHEIM, SCIH OWHEKa MEHEWE

Mo AOCTHHEHHKD 3M0HH

— Dfyyamwes MHOXECTED

[] Cpearas owwtka mMeHswe
[ MakcumaneHan owmta MeHeLE

[ PacnosHano npumepoe (%)

— TecToB0e MHOKECTED

[] Cpearas owwtka mMeHswe
[ Marcumansnan owmtka MeHewe

[ PacnosHano npmmepos (5]

| | Hanee >
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Kadenpa cormanbHO-ryMaHUTapHBIX U €CTECTBEHHOHAYYHBIX MCLUILUINH

MCTOI[I/I‘ICCKI/IC PEKOMCHJAllMU K BBIITOJIHCHUIO ITPAKTUYCCKUX pa60T 10 JUCHHUITIIMHE (MO)IyJ'I}O)

«VHTeIIeKTya bHBII aHATN3 TaHHBIX» 10 OCHOBHO# MpodeccHOHANbHOM 00pa30BaTeibHOM POrpamMmme
BEICIIETO 00pa30oBaHus — IporpamMMe OakanaBpuara « MeHeUKMEHT OpraHH3aliim 110 HalpaBICHUIO

noarotoBku 38.03.02 MeHeIKMEHT

Bepcus moxymenra - 1

cTp. 42 u3 78

IlepBslii 3x3eMILIAD

KOITUA Ne

Puc. 2.17 - YeTaHOBKa NOTPEIIHOCTH M YHCJIa IN0X 00yUeHHUs!

O6yyeHHe HEAPOHHOR CETH

Sanyck NpoUecca ofy4EHHA HERPOHHON CeTH

— Ofyyatowes MHOKECTED

B [¥] Make. owmia 275606 || B[V Make. owntka 215E-07
[ [¥] Cpean. ouméka | 1136-07 || [ [¥] Cpean. ouméka | g 67E-08
PacnozHano (%] 100,00 PacnozHano (%] 100.00

TecToBoe MHOXECTED

100000)

Bpera afigueHu1a

00:00:54

Temn oGHOENEHMA

1,006-05 !

1,00E-06 |-

Il Nayza

P2 N N O O o
10 000 20 000 30000 40000 50000 60000 7OOOO S0 000 S0000

W Cron

| < Hasan || Hanee » | | OtmeHa |

Puc. 2.18 - O6y4enue ceTn

Kak BumHo u3 puc.2.18, cerb obydanach Joiblle, HO Jana Oojee TOYHbIE pe3ynbTaTsl. B
Ka4ecTBe BU3yaan3aTopoB BeiOupaeM «I 'pad Heipocetn», namee myHKT «Tabmuia conmpsuKeHHsD

u «Yro-Ecau» (puc

Onpe

.2.19).

& “

oT!

BrifepuTe cnocof oTofpakeHUA ASHHEIY

HazgaHue | OrcaHm9e

2
2

-
-
-

-
-
-

—

= [¥ Data Mining

HEMPOHHYK CETE B BMOE rpada

Tagnqua COMNPAMKE... PESgﬂbTaTbl NOCTPOEHMA MOAENH B BHOE Tabauubl CONPAKEHHOCTIA

Yro-ecom AHANMS NOCTPOESHHDH MOLEAM N0 MPHHLWTY YTO-ECH

= |_ TabauuHbe gaHHbE

Odyqamwmil Hadop  O6Y4a0WESs M TECTOB0E MHOKECTES
Tataua OTofpamacT ASHHEIE B BHAE TAGAMUE!

CrarucTika OrofpakasT CTATMCTHYECKHE GaHHEIS BEIGOPEH

= |_ papuku

Auarpatasaa OTofpamkasT A3HHEIE B BHAS AMSMPatkE

MucTorparma OTodpamkaeT 4aHHEIE B BHAE MHCTOrPartEl

Auarpararaa pasme... JHarparra pasmelleHid ofbexT0E B NPOCTPAHCTES

Munraniaruzn aus Mrafin o 28T A SULLIG © CLA S RAUEEARASEEAT 1 SERShabdL L

< Hazan || DNanee »

Puc. 2.19 - Busyaiauszatopsl
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Ha rpade Heiipocerd BHIHO, KaK BBITJISAUT oOyueHHast cerb (puc. 2.20).

B ieitucssr Sttt Acatear (Hamadh] - [Hedpooen [ s S5 1l - =N
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i

Puc. 2.20 - I'pag HeiipoceTn

Juarpamma comnpspkeHHOCTH (puc. 2.21) moka3bIBaeT Kak pachpeleiuiich BXOJHBIC
3HaueHus. Ha Heit BUAHO 4TO ceTh 00y4miiach abCOIOTHO TOYHO.
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Puc. 2.21 - JInarpamMma conpsizkeHHOCTH
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Y6GIH/IMCSI B BBICKaA3aHHOM BBIIIE 3aKJIHOYCHUHN B3ITIAHYB Ha Ta6J'II/IHy

«Uro-Ecmu» (puc. 2.22). Jdaxe npu BBOJC 3HAUYCHHH OTCYTCTBYIONIMX B BBIOOPKE, CETh BEPHO
pearupyeT Ha HHUX. Jlajee MOXHO ONSTh HakaTh Ha KHOMNKY «3arpy3uTh JAaHHBIE M3 HCXOIHOU
BBIOOPKM» YTOOBI yOeIUTHCS BIPABIIIBHOCTH PACIIO3HABAHUS PE3YIbTATOB.
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Puc. 2.22 - Uuctpyment «Urto-Ecian»

JlanHblil mpuMep mNokazan, Kak MOKHO OOY4HUThb CEeThb C ydMTeJdeM. bbul M3yyeH HOBBIH

L x
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uHCTpyMeHT «HelpoceTb» M clenaHo MNpeanoyiokKeHwe, 4ro OO0ydeHHe C ydurTeneM Oonee
3¢ HEKTUBHO, XOTS U 3aHUMAET OOJBIINHIIPOMEKYTOK BPEMEHH.
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noarorosku 38.03.02 MeHemxMeHT
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[Tpumep mokazan mpocToTy M ynoOcTBO mpumeHeHus «HelpoceTs» s Kiaccuukanuu
Wpucos ®umepa. Macrep npeiaraet UPOKUE BO3SMOXKHOCTH 110 HACTPOMKE Iporiecca 00yueHHsl.
ITocne oOyueHuss ceTH cCTalu BHUIHBI €€ JOCTOMHCTBAa Juld aHaiu3a. Takke Obun
IIPOJEMOHCTPUPOBaHbl IIUPOKHE BO3MOKHOCTH BU3yaJIM3allMM IPOCTPOCHHOM cetu. Bcee 2T0
roBOpUT O 3(PPEKTUBHOCTH MHCTPYMEHTA

«HetipoceTby.

2.3 3apauus

1. CreHepupoBaTh JaHHBbIC JUIS KiIacCH(UKAIMU, MPOBECTH KJIACCH(PHKAIMIO JIBYMS
cniocobamu (MHCTpYMEHT «Kiactepusarusy u
«HeiipoHHast ceTb»), caeaaTh BBIBOIBI 10 3()(HEKTHBHOCTH 3TUX JIBYX CIIOCOOOB.

2. [IpoBecTH SKCHEPUMEHT IO HM3MEHEHHUIO MapaMeTpoB OOYyYeHHUs HEWpoceTH, M
clienaTh BBIBOIBI 1O 3(p(peKTUBHOCTH TpoLiecca 00yUeHHS IPU pa3HOM KOJIMYECTBE HEHPOHOB.

3.

KonTposibHbIe BONIPOCHI

1. JInst 4ero ciykat ajaroputMsl g-mean u k-mean?

2. Kakue anroputmbsl 00ydeHnss HEHPOHHOW CETH NpeaIaraeTIporpaMMHbII KOMITIEKC
Deductor Academic?

3. B ueMm ux ornuune?

4. Yro Takoe 00OydeHHE C yUuTeneM?

5. Yro Takoe oOyuyeHue 0e3 yuutens?

Buboanorpaguyeckuii cnucok

1. Odunmanpueiii caidt Deductor Academic Studio [DnextponHbIii pecypc] Pexum
noctyna: http://www.basegroup.ru/

2. Deductor 5.3 PykoBoICTBO aHAJTUTHKA.

3 . BCTpOGHHaH CIIpaBKa IIPUJIOKCHUA.

Paznen 3. KorHUTHBHBIE TEXHOJIOTMH

IIpakTuyeckas padora 3
HpnMeHeHne HHTECVICKTYAJIBHOI'0O aHAJIN3a JaHHBIX B 3aJa4ax NOAACPKKA NMPUHATHSA
pelieHui

[TpomomxuTenbHOCTH paboThI — 8 Hac.

eab padoThi: OCBOUTH METOIBI M CPECTBA IporHo3upoBanus B makere Deductor Academic
IIPY UHTEJUIEKTYaJIbHOM aHaJlM3€ JaHHBIX B 33/1a4axX MOAJIEPKKH MPUHATHS PEIIeHUH.



http://www.basegroup.ru/
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Bepcus moxymenra - 1 cTp. 46 m3 78 IlepBblif ax3eMIUEAp KOIMUANe
[Iporpamma paboTsI
1. BrImomHUTE IpEMEp MPOTHO3MPOBAHUS C TIOMOIIBIOHEHPOHHBIX CETECH B IMaKeTe
Deductor Academic.
2. BremonauTh IIPpUMEP NPOrHO3UPOBAHHNA C IOMOIIBIOBPEMCHHBIX PAOOB B IIAKETC
Deductor Academic.
3. BremonauTh IMPOrHO3NUPOBAHUE C ITOMOULIBIO HCﬁpOHHBIX ceTeln BPEMCHHEIX pAO0B

Ha JAHHBIX COIIaCHO MHAWBHUAYAJIbHOMY 3a1aHUTO.

MeTtoauyeckue yKa3aHusi 110 BHINOJHEHUIO padoThI

OcHoBHOe HampaBiaeHue mnporpammbl Deductor Studo — anamu3, NOpPOrHO3MPOBAHHME,
Kiaccu(uKanus W KiacTepu3anus JaHHBIX. [IporpaMma mpenocTaBiisieT CIEAYIONINEe MEXaHU3MBI
aHallM3a: HEWPOHHBIE CETH, JTIMHEHHBIA PErpEeCCUOHHBIN aHaIN3, MOCTPOEHHE JIEPEBHEB PELICHU,
camoopraHusymoomuecss Kaptbl KoxoHeHa, MpOTHO3MPOBAHWE BPEMEHHOTO psija, OOHapyKeHHE
nyonukaToB W mpotuBopeuuit. Helipoceth — MexaHW3M, KOTOPBIM HUCHOJB3YIOT IS
IIPOrHO3UPOBAHUS U pelleHus 3a1au kiaccupukauuu. OHU MPUMEHSIOTCS B OCHOBHOM TaM, I/
CYLIECTBYET HEJIMHEWHbIE 3aBUCUMOCTHU Pe3yabTaTa OT BXOAHBIX (PaKTOPOB.

3.1 IlporHo3upoBaHHE YMHOXEHHUS C IOMOIIbI0 HEHPOHHBIX CeTel

PaccmoTrpuM  mporHozupoBaHME € IIOMOIIBIO  HEMPOHHBIX CE€Te Ha  IIpUMEpE
MIPOrHO3UPOBAHMS pe3ysbTaTa YMHOXKEHHs JBYX uucen — (aiin «[Ipoussenenue.txt». B Hem
comepxkutTcss Tabnuma co ciaeaytommmu nonsamu:  «APTYMEHT1», «API'YMEHT2» -
MHOKHTEIH,

«ITPOU3BEJJEHUE» — ux nmpoussenenue. [Ipudem nponsBeneHre HEKOTOPBIX YUCEN MPOMYIIEHO
B oOyuatoreit BeIOOpKe, Hanpumep,7x7=49. iMnopTupoBas 1aHHbIE U3 (aiiia, MOXKHO TOCMOTPETh
Pe3yJIbTaTyMHOXKEHHUSI, UCIIOJIb3YS TAaOIUILy.

[TycTh HEOOX0IMMO MOCTPOUTH MOJIENb MPOTHO3a YMHOXKEHHUS, 110/1aBast HA BXOJ KOTOPOil 1Ba
MHOXUTEJS MMOJTy4YaTh Ha BBIXOJIE UX TMpou3BeneHue. s 3Toro HeoOXoanumMo, HaXOsCh Ha y3Jie
HUMIIOpTa, OTKPBITH MacTep o0paOOTKH, MoKa3zaHHBIM Ha puc. 3.1. B Hem BbIOpaTh B KadecTBe
00pabOTKN HEHPOHHYIO CETh M MEPEUTH K CIeayromeMy mmary mactepa. Ha Bropom mare macrepa
HEeoOX0IUMO YCTaHOBHTHh Ha3HaueHue mnoned «APTYMEHTI» wu «APT'YMEHT2» xkak
BXOJHEIE, a II0JIe

«TPOU3BEJIEHUE» — kak BBIXOJHOE W 3aJaTh TUII JaHHBIX Kak

«ensriit» (puc. 3.2).
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Mactep o6pa6oTku

HasBatue | Onvcarve |
= Data Mining A
503 ABTOKOPPENAUMA  PacueT BbIGOPOYHON SETOKOPPENALMA CTOAGLOB

& ACCOUMaTHEHbIE np... Mouck aCCOUMETUBHBIX 33BUCUMOCTEN

& Kapra KoxoHeHa CamoopraHuaytow aaca kapra KoxoHeHa
,. Knactepusauua KnacTepusauma anropurvom k-means uau g-...
9. EM knactepuzaumua  KnacTepuzaumua anropurmom Expectation-Max...
Bl Knacrepusaumatp... KnacTepusauma TpaHsakumi anropurvon CL...
7 Nunerinan perpeccua MNocTpoeHue AMHENHOM Moaenu
B NorucTiieckan per... MocTpoeHUE BUHAPHOMN AOMUCTUYECKON MOaEAM
Y Nepeso pewermit  MocTpoeHue aepesa pewweHui anropurvom C..
% Nexomnosnumna ep...  [ekomMnosuuMA BPEMEHHOMD PAAA Ha CESO0HH...
= Npoyee
Z Crpurr MpuMeHEHWE MOAEM K HOBBIM AaHHBIM

{ﬂ pynnosan o6pator... MpUMEHEHWE MOAEAU K FPYNNE AaHHBIX

< Hazan Danee > | Ormena
Puc. 3.1 - Macrep 06padoTku

Ha cnenyromem mare mpemaraetcsi HACTPOUTh Pa30MEHUE MCXOJHOTO MHOXKECTBA JTaHHBIX
Ha oOydaroliee U TeCTOBOE. 3]leCh HEOOXOJMMO yKa3aThb CHOCO0 pa3OHMeHUs HCXOIHOTO
MHOXeCTBa JaHHbIX «CiydallHO» M MOCTaBUTh 0Oydaroiee MHOX)eCTBO pasmepoM 100 %, Tak kak
BBIOOpKA CIUIIKOM Mana (puc. 3.3).

Hanee HeoOXoauMoO yKa3aTh (PYHKIIMIO aKTHUBAIlMH, KOJUYECTBO CKPBITBIX CIJIOEB, W
KOJIMYECTBO HEHpPOHOB B ciioe. JlaHHbIE HEOOXOAMMO MOAOUPATh JKCIEPUMEHTANBHO, TaK Kak
0OJIBIIIOE KOJMYECTBO HEHPOHOB M CIIOEB, MOXXET CHJIBHO 3aMEIUTh TIPOIECC OOYUCHHS.
DOMITMpUYECKH OBLTUBBICTABIIEHBI HACTPOIKY, TTOKa3aHHBIE Ha puC. 3.4.
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Puc. 3.2 - Macrep HeiipoceTu
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Puc. 3.4 - CTpykTypa HelipOHHOIi ceTH

Crenyromuii mar npejiaraeT BoIOpaTh arOpuT™ 00ydeHus U eromapameTpsl (puc. 3.5).
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Hacrpo#ka npouecca ofyyeHHa HEAPOHHOA CETH
Brifiop anropuTia M Sa0aHue NapameTpos 0GYMEHIA

 ANrOpLATR MapareTpel

() Back - Propagation War cnycka

Déyseue & pesume "onnaiin'”. Koppekuma B cayuae MaMEHEHWA 3HAKE MPaIHEHTHOM
BECOE NPOU3E0NMTCA NOCAE NPEAbAENEHHA COCTAENAIOWES! OWMEKM 40A 4aHHOMD Beca

K.E#0,0M0 NPHMERS DEYYSINLWLEND MHOKECTES. SEALAET BENMMMHY CRELUOWEH KOPPEKLMM
BECA.
(®) Resiient Propagation (RPROP)

" . War nogeerda
O8yyeHHe & pesmre opdnaid',

K.oppekUMA BECOE NPOMZEOAMTCA NOCNE B cnyyae coxpaHeHiia sHaka rpaaqeHTHol
NpETEAENEHUA BCEX NDWMEPOS 0GYYaKILLErD COCTAENAW N OLWMEKM 407 0SHHOMD BEca
MHOKECTES. HUMTEIBIETER TONRKD 3HAK ZALAET BEMHUMHY CISLYHILEN KOPPEK LM
FPSAMEHTA N0 KK OMY BECY. BECA.

| < Hazan || Hanee > | | OTreHa

Puc. 3.5 - Anropur™m o0y4eHust

Jlanee HacTpouM YCIOBUS OCTaHOBKM oOydeHus (puc. 3.6). Ilycte mnpumep cuuTaem
pacrio3HaHHBIM, ecinu ommoOka menbme 0,005. Taxke ykakeM ycjIoBHE OCTAaHOBKH OOYyYEHUS TPH
noctuxernn snoxu 100000.

DOgveime nedponned cetw
Jaracs. TDOWNCS OPBHE ~eO00HTH CaTH

DG pamouite yerimdireo THCTO0E »rdatlYa0
B ¥ Naw ousdeas IHEN | BV M e

B Y Cranoones  1RESS BV Coaun casiva

Paooesans (%) 10000 Pacrosans %)
188641 0 *
1eces2 || 1
. - Pecragr

e T — » 0o |
150034 |

0 20008 40009 £0 003 30100 |

 Hasxx Lo > Omvewn

Puc. 3.6 - Hactpoiika napamMeTpoB 0CTaHOBKH 00y4eHMs
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Crnenyrouuii mar macrepa (puc. 3.7) nmpeanaraer 3armyCTUTh Mpolecc o0ydeHus U HabIto1aTh

B Ipolecce OO0ydyeHUs BEIMYMHY OIMIMOKH, a TaKKe IMPOLEHT PACIO3HAHHBIX MPHUMEPOB.
[Tapamerp «Yacrora OOHOBIEHHUS» OTBEYAeT 3a TO, Yepe3 KaKOe KOJMYECTBO SMOX OOYy4YECHHUs
BBIBOJIUTCS AaHHAS HH(OpMALIUS.
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Puc. 3.7 - Ody4eHue ceTn

HacTpofika napaMeTpoE 0CTAHOBEKH 0GyYeHHA

HKakMHTE YoNoEMA NpekpalleHs ofyderiA, DoyseHue Sudet
OCTAHOBNEHD NP BBINOAHEHHM OAHOMD WS YCAOEME,

Cumrarte ApHMED PACN0SHaHHBIM, BCAW OLWHEAKA MEHBLWE

Mo AOCTHAEHMIO 3N0XH

 Ddyyamw ee MHOKECTED

[7] Cpeanaa owmtika MeHswe
[] MakcHManeHaa owweka MeHews

[] Pacnaznane npumepos (%]

— TEeCTOEDE MHOKECTED

[7] Cpeanaa owmtka mMeHswe
[] MakcumansHan owwbka mMeHewe

[ PacnaszHaqe npvepos (%]
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Puc. 3.8 - Buzyaau3anusi JaHHBIX
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[Tocne oOy4deHust ceTH, B KAUYECTBE BU3YAIN3aTOPOB BHIOEPEM BapUaHTHI, TOKa3aHHBIC HA PHC.
3.8 «/Inarpammay, «Jluarpammapaccesaus», «I'pad HeiipoceTn», «HTo-eciamy.

PesynbTarel HarnsgHO BHMJHBI Ha AuarpaMMme paccesHus (puc. 3.9), xkoTopas NOKa3bIBAacT
paccesiHie MPOTHO3MPYEMBIX JaHHBIX OTHOCHTENLHO 3TaJoOHHBIX. [lo mmarpamMme MOKHO CyIUTb,
YTO CceTh 0OyueHa HEJOCTAaTOYHO XOpOILIO, M3-3a MAJIOro oObeMa oOywaromeidl BeIOOpku. Takke
MOXXHO CPaBHHUTbH 3TAIOHHBIC TAHHBIE C IMPOTHO3MPYEMBIMH, BHIOpaB Ha OOBIYHOHM anMarpaMme JBa
nosist — «[IPOU3BEJIEHUE» u

«[TPOM3BEJIEHUE OUT». Ecnu MacmrabupoBarh AUarpaMMy UBKIIOYHTH OTOOpaKEHHE METOK,
TO MOXXHO YBHUJETh JOCTATOYHO O0JibIyto omuOKy (puc. 3.10), HO Ha LETU STOTO 3aJaHUsS OHA
CKa3bIBaThCsl HE OyIeT.

Busyanuzarop «Yro-ecau» MO3BOJIUT HPOBECTU SKCIIEPUMEHT, BBEAsS JIIOObIE 3HAUYECHUS
Muoxutener API'YMEHTI u API'YMEHT2 wu paccuutaB pe3ysibTarT HUX IPOU3BEIACHUS.
[TorpoOyem BBeCTH apryMEHTHI KOTOpPBHIE OTCYTCTBYIOT B OOydaromieil BhIOOpKE, Hampumep, 7X7.
Kak BumHo Ha puc. 3.11 ceThb 00ydeHa OCTaTOYHO TOYHO, TaK KaK IMOJIy4eH BEPHBIH pe3ylbTarT,
HECMOTpS Ha TO, YTO CE€Th HUKOTJa HE BUJIENA TaKyl0 KOMOMHALIMIO ApIYMEHTOB.
= i — ——t <YK
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Puc. 3.10 - CpaBHeHHe 3TAJOHHBIX IAHHBIX € MPOTHO3HPYEMBIMH
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Puc. 3.11 - Uucrpyment «Uro-Ecam»

[Hanee BBegem B OKHO «YTo-Ecim» aprymeHThl, KOTOpbIE Kak CIEAyeT W3 JAHarpaMMmbl H
JMarpaMMbl pacceuBaHMs 0o0JbIIyr0 omMOKy. Kak BHAMM 10 MpoU3BENCHHIO, JaHHbIE JUarpaMMbl
BCPHH OTHOCUTCIIBHO OIIIHNOKH.
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Puc. 3.12 - OmundKku nporHo3upoBaHus

Bun mocTpoeHHON ceTH MOXHO MOCMOTPETh, BHIOPAB BU3YaTH3aTOP

«['pad neriponnoi cetn» (puc. 3.13).

JlaHHbBIi MpuMep MoKa3aj, Kak MOXXHO MOCTPOUTH MOJAENb MPOTHO3a, HCIIONb3YysS HEHPOHHYIO
ceth. [IpuMep mokaszan, 4TO I TOCTPOCHHUS HET HEOOXOAMMOCTH B CTPOTOM MaTeMaTHYECKOM
crenupUKaIuy MOJIETH, YTO OCOOEHHO IIEHHO MPHU aHaIu3e II0X0 (OpMaIu3yeMbIX MPOIECCOB. A
OOJBITMHCTBO OM3HEC 3a7a4 IUIOXO (opMamusyeTcs. DTO O3HAYaeT, YTO HAIMYHUE JTOCTATOYHO
Pa3BUTHIX M YAOOHBIX HHCTPYMEHTATBHBIX MPOrPAMMHBIX CPEICTB TO3BOJSET AHAIUTUKY IPHU
MIOCTPOCHUH MOJIENHM MPOTHO3UPYEMOI0 IMpoliecca PyKOBOJICTBOBATHCS TAKUMH IMOHSITHSIMH, Kak

OIIBIT U UHTYUTIHA.
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Hacrpoiiku Mactepa TMO3BOJISIIOT YBHJIETh IIMpOKUe Bo3MmokHocTr Deductor Studio
KacaTeJIbHO CTPYKTYpPBI CETH, CIOCOOOB 00y4eHHS U T.JI. AHAINTHKY IPEIOCTABISIETCS MINPOKUE
BO3MOXKHOCTH II0 HAacTpOMKe HOpPMalM3alluK CTOJIOIOB, pa3OMEHHs TaHHBIX Ha oOydaromiee M
TECTOBOE MHOKECTBO, OIPE/ICICHUsS] CTPYKTYPhI CETH, KOJIMYECTBA CJIOEB M HEHPOHOB B KAXIOM
ciioe, BBIOOpe (PYHKIMU aKTUBAIMK U €€ TapaMeTpOB, BBIOOPE pa3IMyHBIX aJITOPUTMOB OOYUYEHUS U
HACTPOMKH UX IapaMeTpoB.

L e T Bl -

Puc. 3.13 - I'pa¢ HelipoHHO¥i ceTn

Bce »3TO 1mo3BOJSET MOCTPOUTH  MOJIENb, ONMCHIBAIOLIYIO MPAKTUYECKU  JIIOOBIE
3aKOHOMEpHOCTH. Takke ObLIO MOKa3aHO, KaK MOXHO CIIPOTHO3MPOBAThH PE3YJIbTAaT, BBES JTHOObIE
3HA4eHUs BXOJHBIX (DaKTOpOB, HCHONB3Yd BuU3yanu3aTop «Uro-ecam». KadecTBO mMOArOTOBKH
JTaHHBIX JJI1 MOJIENH, a TakXe KayecTBO CaMOW MOJENM aHAJUTUK MOXET OLIEHUTb pPa3HbIMU
crioco0amMM: TMOCMOTPETh JHarpaMMy pacCcesHus, MPOBECTHU P HKCIHEPUMEHTOB IPHU TOMOIIH
«Yro-ecnuy, MOCTPOUTH TUCTOTPAMMYpACIIpeIeTICHUS OUIHMOKH U T.II.

3.2 TlporHo3mpoBaHue TaHHBIX HA OCHOBE BPEMEHHOTO psia

[Iporuo3zupoBanue pe3yabTaTa Ha ONPEACICHHOE BPEMs BIIepe], OCHOBBIBASICh HAa JTAHHBIX 3a
MpoILIeIee BpeMs — 3aJa4a, BCTPEUAIOIascs JOBOJIBHO 4acTo (K IpUMepy, mepea O0IbIIMHCTBOM
TOPTOBBIX (PUPM CTOUT 3a/1aua ONTUMHU3AIMNH CKJIAJICKUX 3aIMacoB, JAJI PEIICHUsT KOTOPOH Tpedyercs
3HAaTh, YEro M CKOJBKO JIOJDKHO OBITh MPOJAHO uYepe3 HEeNeNo, W T.N.; 3a7ada MpeacKa3zaHus
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CTOMMOCTH aKI[Mi KaKoro-HUOYb NPEANPHUATHS Yepe3 AeHb U T.JI. U APYTHE MMOJA00HBIE BOIIPOCH).
Deductor Studio npemaraet aj1s1 3T0ro HHCTpYMEHT «IIpOrHO3UpOBaHUEY.

[Iporno3upoBaHue MOSABISETCA B CIHCKE MacTepa OOpabOTKH TOJIBKO MOCJE MOCTPOSHUS
KaKoW-JIM00 MOJeNM IMPOTHO3a: HEUpPOCETH, JUHEHHOW perpeccuu U T.a. IIporHosupoBaTh Ha
HECKOJIBKO I11aroB BIIEPE]] UMEET CMBICI TOJIbKO BPEMEHHOU psifl (K MpUMEpPY, €ClIi €CTh JaHHBIE 110
HEeENbHBIM CyMMaM MPOJaXK 3a ONpe/IeleHHbIN MEePUOI, MOXKHO CIIPOTHO3UPOBATH CYMMY IPOAAX
Ha JBe Henenu Brepen). [1ockonmbKy Mpu MOCTPOSCHUH MOJEIH MPOTrHO3a HEOOXOIUMO YYUTHIBATH
MHOT0 (akTOpoB (3aBUCMMOCTH pe3ylibTaTa OT JaHHBIX JI€Hb, JBa, TPH, YEThIpe Ha3ana), TO
METOAMKa UMeeT cBou ocobeHHocTH. [TokakeM ee Ha mpuMepe.

VY aHanMTHKAa UMEIOTCS JaHHbIE O MECAYHOM KOJIMYECTBE NMPOJAHHOI'O TOBApa 3a HECKOJBKO
ner. EMy HeoOX01MMO, OCHOBBIBAsICh Ha 9THX JAaHHBIX, CKa3aTh, KAKOE KOJUYECTBO ToBapa OyneT
NPOJIAaHO Yepe3 HEeAeNI0 M 4Yepe3 JBe. VcxomHble NaHHBIE MO MpoJakaM HaXOAATCS B (Qaiiie
«[Iponaxu.txt» BeimoaHuM uMnopt AaHHbIx u3 daitna (puc. 3.14).

[Tocne mMmopTa IaHHBIX BOCHOJIb3YyEMCs IUarpaMMOi A uX nmpocMmoTpa. Ha Heit BuaHO, 4TO
JaHHBIE COJIEP>KAT aHOMAJINU (BBHIOPOCHI) M IIYMBbI, 33 KOTOPBIMU TPYAHO Pa3IIsIETh TEHICHIIMIO.
[ToaTomy nepeanpOrHo3upoBaHEM HEOOXOAUMO yIAIUTh AHOMAIMU U CTIIauTh JaHHble. Crenarb
3TO MOXHO TPU TOMOIIM CHEKTPATLHOW 00paboTku. 3amyctuMm mactep oOpabotku (puc. 3.15),
BbIOEpEeM B KauecTBe OOpabOTKM JaHHBIX CHEKTPalbHYIO0 00pabOTKY M HepeiieM Ha CIeIyoLIHi
mar Macrepa. Clenyronui mar oTBedaeT 3a yJaajJeHue aHOMallMi U3 UCXOJHOTO Habopa. Beibepem
none g obpabotkn «KOJIMUECTBO» u ykaxkem A HEro BbIUMTaHME IyMa (CTENEHb
BBIYMTAHUS — MaJias).

—

Puc. 3.14 - Imarpamma npoaax

Ha cnenyromem mare 3amyctum oOpaOOTKy, HakaB Ha «IyCK» M MOCMOTPHUM MOJIy4EHHBIH
pesyabTat (puc. 3.16). BugHo, 4TO 1aHHBIE CTIIAUINCH, aHOMAJIUK U IITyMBI HCUE3NU. Takke BUIHA
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TeHAeHIMs. Temepp mepea aHAIMTUKOM BCTa€T BOMPOC, a KaK, COOCTBEHHO, MPOTHO3UPOBATH
BpeMeHHOU psiA. Bo Bcex mpeaplaymux MNpuUMepax Mbl CTAJKHUBAJIUCh C CUTyaluel, KOrjaa ecTb
BXOJIHBIC CTOJIOIBI - (DAKTOPHI U €CTh BBIXOIHBIE CTOJONBI — pe3yabTaT. B maHHOM citydae cTondert
OJIMH.

Ctpouth mporHo3 Ha OyAylee HEOOXOAMMO, OCHOBBIBASICh Ha JAHHBIX MPOIIBIX ITEPUOJIOB.
[Ipenmnonaraercs, 4To KOJMYECTBO MPOJAXK HA CIACAYIOUINI MecsIl 3aBUCUT OT KOJMYECTBA MPOAaK
3a MpeAbIAYIIIe Mecsbl. BXomaeiMu pakTopamMu Jjisi MOJIEIH MOTYT OBITh MPOJAXKH 32 TCKYITUI
MecsI, MPOJaXKHu 3a MECALl paHee U T.J., a Pe3yJIbTaTOM JOJIKHBI OBITh MPOJAXH 3a CIEAYIOLIUI

A e

MCECAII. 3I[6CB SIBHO H606XOI[I/IMO TpaHC(I)OpMI/III)OBaTL JAaHHBIC K CKOJIB3AIICMY OKHY.

Puc. 3.15 - Be10op cnekrpajbHOi 6 DA0OTKH
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Puc. 3.16 - Pe3yabTat criekTpajabHOI 00padoTKH

3amyctuM Mactep oOpaOOTKH, BbIOEpeM B KadecTBe 0OpabOTUMKa CKOJNb3AIIee OKHO M
MepenieM Ha CIeAYIONIMHI 1ar. beulo pemieHo CTPOUTh MPOrHO3 Ha HEJEII0 BIEpPE]l, OCHOBBIBASICh




MHWHOBPHAYKH POCCHUU
@’ DenepanbHOE TOCyIaPCTBEHHOE OI0PKETHOE 00pa30BaTENIbHOE YUPEXKIEHHE BBICIIEr0 00pa30BaHuUs
«Yensbunckuii rocynapcrsenusii yausepeuter» (PI'BOY BO «Uenl'Vy)
Kocranaiickuii ¢pumman
Kadenpa conmanbHO-TyMaHUTapPHBIX M €CTECTBEHHOHAYYHBIX AUCLUIIINH

Meroaudeckre peKOMEHJallNH K BBITOJIHEHHIO IIPAKTHYECKUX paboT M0 JUCHUILINHE (MOIYIIIO)
«VHTeIIeKTya bHBII aHATN3 TaHHBIX» 10 OCHOBHO# MpodeccHOHANbHOM 00pa30BaTeibHOM POrpamMmme
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Ha JaHHBIX 3a 12, 11 mecsmeB Ha3ajd, ABa Mecsla Hazaln u Mecsl Hazan. [loaromy HEoOXoaMMO,
HazHaunB mosie «KOJIMYECTBO» wucnonb3yembiM, BbIOpaTh riayOuHy morpyxkenus 12. Torma
JaHHBIE TPAHC(HOPMHUPYIOTCS K CKOJB3AMIEMY OKHY TaK, YTO AHAIUTHUKY OYIyT IOCTYIHBI BCE
TpebyeMbie (aKTOPHI IIAMIOCTPOCHHS MPOruo3a (puc. 3.17).
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Puc. 3.17 - Ckouab3slee 0KHO

HpOCMOTpCTB TNOJYYCHHBIC HAaHHBIC MOXXHO B BUIC Ta6J'II/II_[bI. Kak BUAHO, TCOCPb B Ka4YCCTBC BXOJAHBIX
(baKTOpOB MOXXHO HCIIOJIb30BaTh

«KOJIMYECTBO - 12», «KOJIMYECTBO - 11» - naHHble 10 KOJIUYECTBY

12 u 11 mecsmeB Ha3ax (OTHOCHTEIBHO MPOTHO3MPYEMOTO MecsIa) U OCTaIbHBIe HeOOXOoauMbIe (akTophl. B kadecTBe
pe3ynbTarta porHo3a oyzaeH ykaszan cronbern «k KOJIMYECTBO.

[lepeiineM HENMOCPEACTBEHHO K CaMOMYy IOCTPOEGHHIO MOAENM ImporHosza. OTkpoeM Mactep 00paboTkn U
BbIOEpeM B HeM HelpoHHyoceTsh (puc. 3.19). Ha BTOpoMm miare macrepa, COIJIaCHO C MPHHATHIM paHEEe PELICHUSM,
ycTaHoBUM B KaudecTBe BXOAHBIX moisi «KOJIMYECTBO-12y,

«KOJIMYECTBO-11», «kKOJIMUECTBO-2» u «kKOJIMUECTBO-1», a B

kadecTtBe BRIXOAHOTO - «KOJIMYECTBOY». OcTanpHble MO caenaeMHH(DOPMAIIHOHHBIMH.

Puc. 3.18 - Ta6auua cKoJIL3M1Er0 OKHA
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Hacrtpofika HasHavyeHui cTonbuoe
3au.a|fme Ha3Ha4YEeHWA WCXOAHB CTDfIﬁLLDB AaHHEBIX

O Konecrsa10 WA cTantua | coLz

© Konmecteed THRAETT
O Konwecrsod -
e K.onmuecTeo-7 HazHaueHue "&

O Konwecteo Bug aaHHe:x

| BewecteerHei

| HenpepbieHeii
e Komuecteo-5

e Komuecteo-4
e Konuiecteo-3 b HMpayra

1075589,03358277
KomuecTeo-2
.ﬁ KomuecTeo-1 Makcuryr 2380312,1638561
'E> KomuecTen
< Cpeates 1864843 52356291
354553 479266148

CratucTika

CTaHaapTHOE oTkA.

HacTpoiika HopManuzamM. .

Puc. 3.19 - HacTpolikn MacTepa cieKTpaJabHOi 00padoTKu
OcTtaBHB OCTaJbHBIE MTAPAMETPHI TOCTPOSHHSI MOJIEIH 10 YMOTYAHHIO, TOJIEKO KOJTMYECTBO
HEHPOHOB CKPBITOTO CJI0s MOCTaBUM paBHBIM 5 (puc. 3.20), 00yuum HelpoceThb (CM. IpuMep
«MPOTHO3UPOBAHNE YMHOKEHHUSI C TOMOUIbIO0 HEHPOHHOM ceTn») (puc. 3.21). [locnenoctpoeHus
MOJIEJIN JJIS IPOCMOTpa KauecTBa 00ydeHHs PeICTaBUM IOJy4YeHHbIE JaHHBIE B BUJIE IUArpaMMBbl
W IMarpaMMEbl paccesiHus. BMactepe HAacTpoOKM AmarpamMMbl BBIOEpEM ISl OTOOPaKEHHS TIOJIS

«KOJIMYECTBO» n «KOJIMYECTBO OUT» - peasbHOE | CIPOTHO3UPOBAHHOE 3HAUCHHE.
Pesynbrarom Oyzaer nBa rpaduka, moka3aHHbIE HA puc.3.22.
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Puc. 3.20 - HacTpoiiku HeiipoceTn

Puc. 3.21 - O0y4yenue HEHPOHHOM ceTH
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Puc. 3.22 - CpaBHeHHe 3TAJOHHBIX JAHHBIX € IPOTHO30M

JluarpamMma paccestHust 6oJiee HarJIsIHO TIOKa3bIBaeT KayecTBooOYyueHus (puc. 3.23).
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Puc. 3.23 - lnarpamma paccestHusi
Heiipocers 00ydeHa, Temepb OCTANIOCh CaMO€ TJIaBHOE — MOCTPOUTHh TPeOyeMBId IMPOTHO3.
Jlns artoro oTkpeiBaeM Mactep o00paborku (puc. 3.24) u BbIOMpacM TOSIBUBLIMICS TeNeph
00paboTunk

«[IporuosupoBanue». Ha BTopom Imare macrepa mpeiiaraercsi HaCTPOUTh CBS3H CTOJIOIOB ISt
MIPOTHO3UPOBAHUS BPEMEHHOTO psifia — OTKyAa OpaTh JaHHBIE IS CTOJOLA MPU OYEPETHOM Ilare
nporHo3a (puc. 3.25). Macrep caM BEpHO HACTPOMJI BCE IMEPEXOJIbI, TTOITOMY OCTAE€TCS TOJIBKO
yKa3aTh TOPU30HT MPOTHO3a (HA CKOJBKO Brepesa OyJeM MPOTrHO3UPOBAThH) PABHBIM TPEM, a TaKKe,
JJI1 HarjastAHOCTH, HeO6XO}II/IMO }1063BI/ITB K IMPOrHo3y HMCXOJHBLIC NJAaHHBIC, YCTAHOBHUB B MaCTCPEC
COOTBETCTBYIOIIUH (ITaKOK.

[Tocne 3Toro HeOOXOAMMO B KaUeCTBE BU3yalIn3aTopa BeIOpaThuarpaMmy Mporao3a, Koropas
MOSIBJISIETCS TOJIBKO TOCJIE NMPOTHO3UPOBAaHUS BPEMEHHOro psija. B mactepe HacTpoiiku cToi0110B
auarpaMMmbl  TIpOTHO3a  HEOOXOJMMO  yKa3aTh B KadyecTBe  OTOOpa)kaeMoro  croJoer|
«KOJIMYECTBO». Tenepp aHaIUTUK MOKET JaThb OTBET HAa BONPOC, KAKOE KOJIMYECTBO TOBAPOB
OyIeT mpoJlaHoO B CIEAYIOIIEM MECSIe M Jaxe jJaBa Mmecsamna crmyctsa (puc 3.26). MacmtabupoBas
pe3yabTaT M BKJIIOYUB METKH, MOXHO YBHMJETh pacyeTHble 3HAaYeHHE Ha 3 Mecslla BIEpen
(puc.3.27).
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Macrtep o6paGoTku
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Puc. 3.25 - MacTtep nporHo3upoBaHus
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Puc. 3.26 - PacueTHble 3HaUYeHHe HA 3 Mecsia BIepe
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Puc. 3.27. Pe3yabTaThl MacTepa NpOrHo3upoBaHUsA
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[Tocne 3aBeplieHUs aHadW3a JAaHHBIE MOXKHO OSKCIIOPTHPOBaTh. Tak Kak JgaHHAs BEPCUS
sBIsieTCS  OecrutaTHOW JUIsi 00pa30BaTENIbHBIX IENIed, TO JaHHbIE MOXKHO BBITPY3UTh JHOO B
TEKCTOBBIM (haiiy, MO0 B COOCTBEHHBIH MPOEKT Mporpammbl ¢ pacummpeHuem «*.dedy». Mactep
HKCIIOPTa MMEET TOYHO TaKWe e HACTPONKH, Kak M MacTep mmIiopra. boiee Toro, ecim skcropT
JAHHBIX COBEPIIUTH B TEKCTOBBINA (haj, TO JajieeJaHHBIE MOXHO CKOMHUPOBATh B (paiiyi TabIMIHOTO
nporeccopa Excel, u noctarourno koMpopTHO ¢ HUMH PabOTATh.

JlanHblii puMep MoKasaji, kak ¢ momomipio Deductor Studio mporHo3upoBaTh BpeMeHHOM
psia. Ipu penennn 3a1auu  ObUTH IPUMEHEHBI MEXaHU3MbI OYUCTKH JIAHHBIX OT IIYMOB, aHOMAJIUH,
KOTOpBIC OOECIIEYMIIM KAueCTBO IMOCTPOCHUS MOJEIM MPOTHO3a Jajee U COOTBETCTBEHHO
JIOCTOBEPHBIM Pe3y/IbTaT caMOro IPOrHO3UPOBAHMS KOJMYECTBA MPOJaK HA TPH MECSIA BIIEPE.
Taxxe OBLI NPOJEMOHCTPUPOBAH NPUHLMII IPOTHO3UPOBAHMUSI BPEMEHHOIO psiia — HUMIOPT,
BBIBJICHHE CE30HHOCTH, OYMCTKA, CIJIA)KMBAHWE, MMOCTPOECHHE MOJEIHM TPOrHo3a W COOCTBEHHO
MIOCTPOEHHE MPOTHO3a BPEMEHHOT'O PsiJia, a TAKXKE DKCIIOPT PE3y/IbTaTOB BO BHELIHUIN (aiil.

3.3 3agaHue HA CAMOCTOSATEJILHYIO padoTy
[TomyunTs OT mpernoaaBaresis BapuaHT 33JaHUs JJi1 IPOTHO3UPOBAaHMS (U3MEHEHHE Kypca
BaJIOT, TPaQUK CHHYCOH/IbI, TPOTHO3UPOBAHUE CYMMBI WIIH PA3HOCTH YHCENT U JP.).

KoHTpoJIbHBIE BOIPOCHI

1. Yro Takoe BpeMEHHOH pAa?
2. B kaxue ¢popMaThl MOKHO 3KCIIOPTHUPOBATH JIaHHBIE U3
Deductor Academic?
3. Urto Takoe oOydaromiasi u TeCToBast BRLIOOpKa?
4. Kakne HHCTpYMEHTBI MOKHO MCITIOJIb30BaTh UIIPOTHO3UPOBAHUS ?
S. JJig 4ero CiyXUT JuarpaMmma paccestHus?

bubnuorpaduueckuii cnucok

1. Odunmansuerii caiir Deductor Academic Studio [DnexTponHsliipecypc] Pexxum
noctyna: http://www.basegroup.ru/

2. Deductor 5.3 PykoBoICTBO aHATUTHKA.

3. Bcerpoennas cipaBka MpUIiI0KEHHUs.
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IIpakTuyeckas padora 4
HeﬁpoceTeBble TEXHOJOTUH B UHTENJICKTYAJbHOMAHA/IHU3€ JaHHBIX

[TpomomxuTenbHOCTH paboThI — 8 yac.

Ileab paGoThI: M3YYUTH KJIACTEPU3ALIMIO C TOMOIIBIO CAMOOPIaHU3YIOIMXCst KapT KoxoHeHa
B aHanuTueckoM makere Deductor Academic.

[Iporpamma paboTbl

1. [Ipowu3BecTr UMIOPT AaHHBIX U3 MOJATOTOBIEHHOTO (haiina.

2. C nomomipto Kapter KoxoHeHa BBITTOHUTH KJIACTEPU3AIMIO HA TAHHBIX
KOHTPOJIBHOTO IIPUMeEpa.

3. BrinonHuTh 33124y KilacTepU3aIvio JUisl JTaHHBIX OWHIUBUIYAIbHOMY 3aJIaHHUIO.

MeToauyeckue yKa3aHus 10 BbINOJHEHHIO PadoThl
4.1 O0uue mOHATHS 0 caMooOpranu3yiuxcs kaprax Koxonena

Camoopranmsytomasics kapra Koxonena (amrn. Self-organizing map - SOM) -
COpEeBHOBaTeNbHAsE HEWpPOHHas ceTb ¢ oOydeHueM Oe3 yuuTelns, BBIIOJHSIIOMAS 3a1ady
BU3yalM3aluu U Kiacrepusauuu. Wnes ceru npemioxkeHa ¢uHckuM y4€HbIM T. KoxoHeHOM.
SIBrisieTcst METOJIOM MPOEIIMPOBAHNS MHOTOMEPHOTO IPOCTPAHCTBA B IPOCTPAHCTBO ¢ O0siee HU3KOM
pa3MepHOCThIO  (Yallle BCEro, JBYMEpPHOE), NpPHUMEHSEeTCd Takke s peleHus 3ajad
MOJIETIMPOBAHUs, IPOTHO3UPOBAHNUS U JIp.

Camoopranusyromasicss Kapra COCTOMT M3 KOMIIOHEHTOB, HAa3bIBAEMBIX Yy3J1aMH WIH
HelipoHamu. VX KkonuuecTBO 3anaércsi aHAIMTUKOM. KaXaplii M3 y3J0B ONMCBIBAETCS ABYMS
BekTOpaMH. lIepBelif — T. H. BEKTOp Beca M, UMEIOLINN TaKyl K€ pa3MEpPHOCTb, YTO U BXOJHBIE
naHHble. Bropoil — BekTop I, mpeAcTaBisIomuil co60il KoOpauHaThl y3ia Ha kapre. OOBIYHO
y3JIbl PacHojlaraloT B BEpPUIMHAX PETYJSIPHONM PEMIETKH C KBAJPAaTHBIMU WM IIECTUYTOJIBHBIMU
SYECUKaMU.

Camoopranu3yromasicsi kapra KoxoHeHa sBISIETCS pa3HOBUIAHOCTHIO HEWpOHHOM ceThu. OHa
MIPUMEHSIETCS, KOT/Ia HeOOXOIMMO PelINTh 3a7ady KJIacTepu3allii, T.. paclpeeNiuTh JaHHBIE IO
HECKOJIBKMM KJIacTepam. AJITOPUTM ONPEIEseT pPacHOJOKEHUE KIACTEPOB B MHOIOMEPHOM
npoctpancTBe (akTopoB. McxomHple AaHHBIE OyIyT OTHOCHUTHCA K KAaKOMY-THOO KIacTepy B
3aBUCUMOCTH OT pacCTOSHUSA 10 HEro. MHOroMepHO€e MPOCTPAaHCTBO TPYIHO ISl MPEICTABICHUS B
rpadguueckoM BuAe. MexaHM3M K€ TMOCTpoeHHs KapThl KoxoHeHa TMO03BOJSIET OTOOpPa3UThH
MHOTOMEpPHOE MPOCTPAHCTBO B JIBYMEPHOM, KOTOpoe Oosiee ynoOHO M Ui BU3YyalIM3aluH, U U
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HMHTEpIpPETALMU PEe3y/IbTAaTOB AHAIUTUKOM. Takke ¢ IOMOIIBIO IOCTPOCHHOM KapThl KoxoHeHa
MO’KHO PELIMTh U 3a/lady MPOrHO3MpoBaHusA. B 3TOM ciyuae pesynbTupyroliee mnojie (To, KoTopoe
HEOO0XOMMO CIIPOrHO3UPOBATh) B TOCTPOCHMM KapThl HE ydacTByeT. l[locne kmacrepuzanuw,
UCIOJIB3Ys quarpammy «UTo-ecim», MOKHO MPOBECTH DKCIEPUMEHT. AJITOPUTM OIPENEISET TOUKY
IIPOCTPAHCTBA, TJE€ PACIOJIOKEHbl BBEICHHBIE JUIsI IIPOTHO3a JAHHBIE M K KaKOMY KJacTepy
IIPUHAICKAT JaHHAs TOYKA, U MOJCUYUTHIBACT CPEIHEE IO PE3YNbTHPYIOIIEMY IOJII0 BCEX TOYEK
3TOro KJjacrepa, 4ro M Oyner pe3yjabTaToOM HpOorsHosa (A AUCKPETHBIX JaHHBIX PE3yJIbTaTOM
IIPOTrHO3a SIBJISETCS 3HaUeHHe, OOJIbIIE BCEr0 BCTPEYAIOLIeecs B Pe3yIbTUPYIOLIEM 101 BCEX SYEeK
KJIacTepa).

4.2. Ilpumep KiacTepu3alnuy JaHHBIX

PaccmoTpuM MexXaHW3M KIIACTEPU3aLUUA IIyTEM ITOCTPOEHHUsS CaMOOPraHU3YIOLIEHCS KapThl,
OCHOBBIBASICh Ha TUIHWYHBIX XapaKTEpUCTHKAX LIBETKOB. McxoaHas Tabiauia HaxoauTcs B (aiiie
npumepoB «Mpucel.txty. OHa COAEPKUT CIEAYIOIINE MapaMEeTPhl [[BETOB:

«JJIMHA YAIIEJIUCTHUKA», «IIMPUHA YAIIEJIMCTUKAY,
«JJIMHA JIETIECTKA», «1IMPUHA JIEIIECTKA», «KJIACC

HBETKA» 321,[[8.‘-121 COCTOUT B TOM, YTOOBI OMPCACIIUTL IO PAa3JIMYHBIM IapaMeTpaM LBCTKa €Tro
KJ1acc. HpeﬂnonaraeTCﬂ, YTO OBCTBI OAHOI'0 KjacCa MMCIOT CXOXKHE IMapaMCTpPbl, IIO3TOMY OHH
HAOJIKHBI HAXOAUTHCA B OJHOM KJIACTEPC.

Jlns Havanma HEOOXOAMMO HMIIOPTHPOBaTh JaaHHble u3 (aiina (puc. 4.1). Tlocme storo
3aIycTuM, Mactep o0paboTKu M BbiOepeM M3 crucka meton o0pabotku «Kapra Koxonena» (puc.
4.2). Ha BTOpOM IIaremacrepa HacTpOMM Ha3Ha4yeHUs CTONOIOB (puc. 4.3). YkaxeMm cTonodiy

«KJIACC IIBETKA» naznauenune «BoIixomgHO#», a OCTaIbHBIM —

«BxomHoit». T.e. HA OCHOBE JaHHBIX O I[BETKE OYJe€M OTHOCUTD €r0 K TOMYHJIM HHOMY KJIaccy.
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2] Padn [ozes Bug [htpuee Lepanc Qowo ] [=i®%
DS-W @8 v AR @ BREm e 6
B Cusvcom ? v x| Taboua 70X
HE sRg - .-",‘qgm.;.y - oal 17150 B R
=~ @ Caenspnae 5 Lo weemcrios I LUt Sase TN J foen conecria | UWpwss osecnia (s !"‘
(&) Kapra Kavorens » 51 s 1A O T
43 3 14 02 ls-seiosa
5 a7l 2 13 0.2 Iws-setors
45 n 14 02 lezsetosa
5 s 14 02 ba-setosa
3 54 i3 7 0.4 lis-eelosy
45 4 14 03 lss-sefosa
E 5 34 15 0.2 Iws-seloss
i 23 14 02 lsaetosa
[] 43 2 15 01 Iws-setnzs
2 K4 7 15 0.2 baseloss
43 a4 16 02 Iss-seloss
13 3 14 0 lezewlosn
X 43 3 1 01 hssetosa
(] 58 [ 12 0.2 biz-selozs
1 57 a4 15 04 Iseseiosa
B 54 a3 13 08 Iis-selnsa
1 51 is 14 03 lescetosn
57 8 17 03 hs-setoss

Puc. 4.1 - UMmnopTupoBaHHbIe JaHHbIE

MacTtep o6pa6oTku

HazeaHue I OnucaHue

Ceéprka cronfuos  CosaaHue nnockoi Tatauubl Us CBOAHOM
i} Camnaunr P OPMUPOBEHWA PEMNPESEHT ATUEHOMO NOAMHO. .
£8 Pastuenue Ha MHo... Pastuenue Ha ofyyatolee U TECTOBOE MHONE. ..
#f Cronbaawee okHo T paHCPOPMAUMA AaHHEIX CKOABSALMM OKHOM
T. KoHeunble knacesl  TNOHWKEHME PAsHODGPASHA YHUKANbHBIX 3HAY...

= Data Mining

goa ABTOKOpPEnALMA Pacuer BbI60poyHO SETOKOPPENALMK CTONGLOE
‘ Accoumaruerbie np... [OUCK aCCOUMATUBHBIX 3EBMCUMOCTEN
% Kapra Koxorena Camoopranuzyiolanca kapTa KosoHeda
’. Knacrepuzauma Knactepuzauua anropurmom k-means uau g-...
9. EM knactep Knactep anropution Expectation-Max...
Bl Knacrepusauma 1p... Knactepusaums TpaHzakumii anroputmonm CL...
i[Z: NuneiiHan perpeccua MNocTpoeHWe AMHEIHONM Mogeu
B Noructuyeckan per... NocTpoeHue GUHAPHOM NOrUCTUYECKON MOAENW
YW Nepeso peweruit  MOCTPOEHWE AEPEBA PELWEHUN 3NropuTMoM C... v

< Hazag l Nanee > [ [ Otmena

Puc. 4.2 - Macrep oopadorku «Kapra Koxonena»
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Hacrpofika HasnaueHud cronbuos
3analiTe HAZHAYEHWA MCKOGHBR CTONGLOE 0&HHEX

."| D uHa valwenucTHEa MraA cTontua COLA
.’.| LWMpHHa YallEAHCTHES
Bigy NLavna nenectra

'm WuprHa nenecTka HazHauenwe '[> EbixoaHoe

CC Bun aaHHER Tk peTHE

THM AaHHE: CrpokoBkIi

YHuEANEHbIE SHAYEHMA

Kon-eo YHMHEANEHEIX FHAYEHMH

Irig-setosa
Irig-versicolor
I rig-virginica

HacTporik.a HOpMaNW3 AL, .

Puc. 4.3. Hacrpoiiku mactepa kapt Koxonena

Ha Ttperbem miare wmactepa HEOOXOAMMO HACTPOUTh CIOCOO pa3JeNeHus HCXOJHOIo
MHO’KECTBA JaHHBIX HAa TECTOBOE M O0ydyarollee, a TaKKe KOJIMYECTBO MPUMEPOB B TOM M JIPYyroM
MHOXECTBE. YKaXeM, YTO JaHHble O0OMX MHOXKECTB OepyTcsi ciydailHBIM 00pa3oM, 3aJaJuM
pa3Mep TEeCTOBOI'O MHOKECTBA PaBHBIM JECSATH MpUMepaM, IyTeM HW3MEHEHUs 3HAYeHHs cTosona
«Pa3mep B cTpokax» ctpoku «TecroBoe MHOKecTBOM(pUC. 4.4).

Crnenyromuii mar mpejaraeT HaCTpOUTh TapaMeTphl KapThl (KOJINYECTBO sueek mo X u no Y,
ux ¢opMmy) U mapaMeTpsl 00ydeHus (Crocod HauaaIbHOW MHULIMATH3AINH, TUTT (PYHKIIMH COCENICTRA,
MepeMeIInBaTh JIM CTPOKA OOYYaIOIIer0o MHOXKECTBA M KOJHMYECTBO JIOX, 4Yepe3 KOTOpHIe
HEOOXOIMMO MepeMelIBaHKe). 3HAYCHHS 110 YMOIYAHUIO BIIOJHE OAX0aAT (puc. 4.5).

Ha nsiTom mare Mmacrepa He06X0AMMO HACTPOUTH NMapaMETPhbl OCTAHOBKHU 00yueHus. OcTaBUM
napameTphl o ymordanuto (puc. 4.6).

Ha mrectoM mrare HacTpaumBalOTCS OCTAIBHBIC MapaMeTpbl OOYYEHHUS — CIIOCO0 HaYaIbHOU
MHUIMAIU3aMY, TUN (YHKIIMKA COCEJICTBA U TaKXKe MapaMeTphl KjacTepu3aluid — aBTOMaTHu4ecKoe
OIpeZIeTIeHNE YHCiIa KIACTepOB C COOTBETCTBYIOIINM YPOBHEM 3HAYMMOCTH JINOO (hPMKCHpOBAHHOE
KOJIMYECTBO KJIACTEPOB TMPEAOCTABISACTCS BO3MOXKHOCTh HACTPOUTh HWHTEPBAJIbl  0OydeHUS.
Kaxnpiii wHTEpBaN 3a1aeTcsi KOJIMYECTBOM AIIOX, PAIMYCOM OOYYEHHS M CKOPOCTBIO OOyYCHHSI.
VYkaxxeM (PUKCHPOBaHHOE KOJINYECTBO KJIACTEPOB, paBHOE TpeM (puc. 4.7).
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PastMeHHe WCXOAHOrD Haﬁupa AdHHHX HA NOgMHOXKECTEQ

HaCTDEII:I'I'E paSﬁMEHHE‘: HCEOAHOM O MHOKECTES A4HHBIX HA Dﬁ';l‘-laIDLLlEE'.' 8]
TECTOEDE MHOKEBCTES

Crnocof pasaeneHHA MCXOQHOMD MHOMECTES AaHHEIX CaydaiHo

Crongey ana Pas0esHHA HEROQHOrD MHDHECTES

Fazmep
B npoueHTax | B cTpokax
Qfyyamow es 93,33 140 | MNo B03pacTaHum

Tectosoe B.67 Mo BospacTaH1o

MTaro: 100,00 150

MHoecTED MopAok. COpTHROBKM

KoaudecTeo cTpok [Ecero] 160

| ¢ Hazan || Hanee » | | OTrmeHa |

Puc.4.4 - HacTpoiiku TECTOBOro M 00y4YalIiero MHOKeCTBa

H RN ‘w'“l

W S0HTE MR DAPAIT OO £ AT Koaoummis

Maparierpes napmed
Fadrug no con X
FPaseonp no oY

Konpo aeeer.

Popmn e,

Puc. 4.5 - HacTpoiiku 3HaueHHs1 IapaMeTPOB KapT
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Hacrpofika napaMeTpoB OCTAHOBKH 00YYeHHA

HEaHMTE YCNOEHA NPEKPAWLEHKA 0SyseHMA. OdydeHue SydeT
OCTEHOBAEHO MPM BBINOAHEHWA OAHOMD WS YCAOBMI,

Cuvrare MNPHEER PACMOSHAHHBIN, 2CAK OLMOKS MEHBLLE

| Mo QoCTHAEHMID 3 M08

— DAyyamwes MHOKECTED

[] CpeaHan owwdka MeHewe
[ ] MakcumansHan owwika MeHswe

[[] PacnosHaHo npumepoe (3]

— TECTOBDE MHOKECTED

[] Cpeanan owwMtka MeHbLe
[ MakcumaneHan owWska MeHELE

[] PacnosHaHa npuvepas [%)

| < Hazan || Hanee » | | OTreHa |

Hacrpoiixa napamerpos ofiyueHun kapTm KoxoHena
Yr&KHTE 3HAYEHMA NAPAMETPOB OGY4EHWA KapPTEI K.oxoHEHa

Cnocof HaYansHOM MHHLMANMSAWLHH KapTEl W=z cofcTEEHHER BERTOPOE

K0MYECTED SN0%, YEPES KOTOP0E HEOGHOIMMO NEPEMBILMESTE CTROKM 20

 CropocTe ofy4eH1s Faguyc ofyyeHus

B Hauane ofyyeHunA 0.3 " B Hauane ofiyyeHun

B KoHWe ofy4eHIHA 0,005 v B KoHWe ofy4eHIHA 0.1

PyYHKUMA coceacTEa | CTyneHuaran

 Knactepusauma

[] ApToMaTHYECKH ONPENEAMTE KOMYECTED KAACTEPOE

HDDBEHb BHAYMMOCTH, % - q:‘HKCHDDBaHHDB KON-E0 KNacTepos B

| < Hazag || Danee | | OTraeHa |

Puc. 4.7 - Hactpoiiku napamMeTpoB 00yuyeHusi kaptbl KoxoHena
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IlepBslii 3x3eMILIAD

KOITUA Ne

Ha cenpmom miare mpezsiaraercst 3almyCcTUTh caMm mporecc oOydenus (puc. 4.8). Bo Bpems
00y4eHUs] MOXXHO TOCMOTPETh KOJHMYECTBO PACIIO3HAHHBIX INPHMEPOB M TEKYIINE 3HAYCHHS
omuOoK. 31ech HEOOXOIUMO HaXkaTh HA KHOMKY IYyCK M JIOXKIATbCsA 3aBepIICHUs Ipoliecca

00paboTKH.

MocTpoenue KapTu KoxoHena

3anyck npouecca NoCTPOEHWA KapTel K.ox0HEHS

— Ofydaiwes MHOKECTED

=] [+] Make. owwtka E.14E-02
[=] [+] Cpean. owwbka 1.37E-02
FacnosHano [%) 92 8R

TECTOBNE MHDKECTED

= [+] Makc. ownbka
[ [+] Cpean. owweka 9 42E-02
FPacnozHaHo [%] 10000

2.50E-01

Anoxa
[ s

Bperan ofyyeHHA

00:00:01
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Puc. 4.8 - IIpouecc o0yuyeHus

[Tocne 3Toro HeOOXOMMO B CIIUCKE BU3YaJIM3aTOPOB BbIOPATh MOSIBUBILYIOCS Tenepb «Kaprty
KoxoHeHa» 1i1s mpocMOTpa pe3yabTaToB KJIACTEPU3ALMHY, a TaKKe BU3yanu3arop «Uro-ecnm» s

NPOrHO3MPOBAHUs Kitacca nBetka(puc. 4.9).

Hanee, B MacTepe HaCTpOWKH OTOOpakeHHs KapThl KoxoHeHa HEOOXOIUMO yKas3aTh, YTOOBI
0TOOpaXkalMch BCE TOJISA, TaKXKe CIEAYeT YCTAHOBUTh KOJIUYECTBO KIIACTEPOB PaBHBIM TpPEM H

MOCTaBUTh (hIaKOK

«[panuiis! knacteposy (puc. 4.10).
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Onpegenedue cnocoGoE oToOpaxeHHn
Brifepure cnocod oTofpaskeHHA 0aHHER

HazeaHue | OnucaH4e
= [+ Data Mining
[~ Ceasurnactepos  OToSpamaeT CEASM MEKLY KAGCTEPAaNM

|7 K.apTa K.oxoHeHa CarMoopraHusyow aaca kapTa KoxoHeHa

[T Tatmiua conpase... PesynsTaTel NOCTPOEHWA MOLEAM B BHLE TaGAMUE! CONPAKEHHOCTI
[¥ Yroecom AHAMS NOCTPOEHHDH MOZENM N0 MPHHLMMNY HT0-ECAM
[T Matpuua cpaeHenida MaTpuua NonapHoro CRaEHEHHA OfbekToE
[T Mpogund knacTepos WocnsaosaHue NpOdMASH KIGCTEPOE
=[] Tafinuunbie naHHbe
|_ Ofyyaiowmi Hatop  DAyyatoW es M TECTOBDE MHOKECTES
[ Tatmua OTofpakaeT gaHHele B BMOE TA0AMHUE
|_ CTatucTHES OTofpaskasT CTATHCTHYECKME LaHHEIE BRISOPIM
=] Tpapuku

T Musrmzearaz MNrafimzwssT AsuuLa & CLAS ALSEASEALILL

‘ < Haszan || Nanee » | | OTreHa

Puc. 4.9 - Cnoco6 oTodpakeHust TaHHBIX

Hacrpofika orobpaxeHdid KapT KoxoHeHa

Bridepere HeofuoqmHmele OTOSPEKEHHA KApTEl KOXOHEHS W HACTPONTE 1X
NapareT pel

CRMcok 4onycTHMER oToSpakeHMN KapTe

= [¥] EixodHels cToGUE Cnocos packpalukEaHI4a AYSek,

7] [LAMHE SaIEHeT HE |E| lssTHas nanuTpa

- ] InprHa YaweamMcTIKE

- [¥] [nuHa nenectka [] Crnasmme aHWe LESTOE KapTel

- ] WupuHa nenectka
BrogHEIE cTONGSUE I paHmuE Auset:
K.nacc [paHMuLE! KnacTepos
CneuraneHee

- [F] MaTpuua pacoToamu9i Fazraep auefiky no yraon4aHuo [nukc.]

- [ MaTpuiLa oWwKGok, KESHTOESHMS

- ] MaTpuua nioTHOCTH NonNagaHua

- [¥] K.nacTepe

- [¥] Mpoekuwa CarmoHa

| < Hazan || Hanee » | | OTreHa

Puc. 4.10 - HacTpoiika oToOpaskeHHsl KJIacTepoB
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[Tocne 3TOro MOXHO YBUIETH MOydeHHbIE pe3ynbTathl (puc. 4.11). KauecTBo kinacrepuzanun
MOXKHO OuLeHUTh, mpocMoTpeB kapTy «KJIACC LIBETKA». Ha Heil BUAHO, 4TO OOJBIIMHCTBO
[[BETOB OBUIH KJacCU(UIIMPOBAHbI PAaBUIBHO. 3aMETHM, YTO BCE LBETHI Kiacca Setosa

HOMAaJIH B OJIMH KJIacTep. DTO FOBOPHUT O 3HAYUTEIBHOM OTIIMYMHIIAPAMETPOB IIBETOB ATOrO Kilacca
OT Ipyrux. SIBHOE pa3nuyre HAOI0AAeTCs [0 JIMHE U [IUPUHE JIeTleCTKa. T0, 4TO 4acTh MPUMEPOB
Virginica monana B kiacc Versicolo u Hao60poT rOBOPUT O MEHBILEM Pa3INYUHU ITUX KiaccoB. Ha
KapTax, B OTJIMYMe OT Set0Sa He BHIHBI PE3KHE OTIIMYHUS MAPAMETPOB IIBETOB STHX JIBYX KJIACCOB.
DTHUM KaK pa3 u O0BSACHACTCS KIIPOHUKHOBEHHE» HEKOTOPOH YaCTH MPUMEPOB B JPYroii KiacTep.
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Puc. 4.11 - Kapra Koxonena
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PaccmoTpum noctpoennyro tabnuiy «Uro-Ecnm». B BepxHel yacTu Tabnuibl 0TOOpakaroTcs
BXOJIHBIC TIOJIS, @ B HIDKHEH — BBIXOJHBIC M pacyeTHble. V3MeHss 3Ha4eHUs] BXOAHBIX MOJEH,
MOJIb30BaTEIh JAeT KOMAaHAy Ha BBIIOJIHEHHWE pacueTa W HaONIoJaeT 3a pacCYUTaHHBIMU
3HAYEHHUSIMU BBIXOJIOB HEWPOHHOM CETH WM JAE€PEBa PEIICHUN.

PacuerHble MmO OTIMYAIOTCS OT BBIXOAHBIX TEM, YTO OHU HE CYLIECTBYIOT B HCXOJHOM
Habope NaHHBIX M ObLIM CO3JaHbl B XoJe 00paboTku. Takumu MOJIAIMU SIBJSIFOTCS, Hamlpumep,
«Howmep stuevikm» uinm

«Howmep kmactepar.

Kaxnoe mosne tabmuist «Uro-Ecnmy» npencraBieHo CieayoniMea aTpuOyTaMu:

— «Tumy — YKa3bIBACTCA 3HAYOK, COOTBCTCTBYIOIIII/Iﬁ TUITY OAHHBIXIIOJIA,
— «ITone» — mMms BXOJHOTO WJIX BBIXOAHOTO I1OJIA,

— «3HaueHue» — yKa3bIBaeTCsl TEKyIIee 3HaYeHUEe MOJIs.

C mnomompro kHOMKK «[loka3zaTh CTaTUCTHKY» cIlpaBa OT TaONHIBI MOXHO BBIBECTH
CTAaTHCTHUKY 10 BBIZCICHHOMY MOJI0. 711 HEMpEephIBHBIX MOJel B HEW OTOOpa)kaeTcs clexyromuias
nHpOpMALIHS:

- ((MI/IHI/IMYM» — MUHHUMAJIbHOC 3HAUYCHUC I10JIA B BI)I60pKe;
- ((MaKCI/IMYM» — MaKCUMaJIbHOC 3HAYCHUCEC I10JI1 B BI>I60pKe;

— «CpenHee» — cpeiHee 1o BEIOOPKE 3HAUEHUE TIOJIS,

- «CTaHI[apTHOe OTKIJL.» — CPCAHCKBAAPATUICCKOC OTKIIOHCHUC 3HAYEHUH MOJIS 10 BLI60pKe.

3HaHHe Juara3oHa BXOJHBIX JaHHBIX (MI/IHI/IMYMa u MaKCI/IMYMa), Ha KOTOPOM CTpoujIaChb
MOZCIIb, MMO3BOJIUT ONPEACIUTD o0JacThb YCTOP’I‘{PIBOCTH CHUCTCMBEI. O‘ICBI/II[HO, 4YTO €CJIM IMoJaTh Ha
BXOJ 3HA4YCHHUS, CYHICCTBCHHO BBLIXOJAIIHWEC 3a JUAlla30H, I'apaHTHUPOBATH IMPABHUIIBHYIO PCAKIIHIO
CHUCTCMBbI HCJIB34, U JOCTOBCPHOCTDH ITOJYUCHHBIX HAHHBIX MOXKCT OBITh CHIDKCHA. Ecim 3HA4YCHUC,
IMPHUCBOCHHOC IOJIO, BEIXOAWT 3a I'paHUIIbl JUAIIa30HA, 3TO IMOJIC OKPAIIHNBACTCA B KpaCHI)II\/II IOBECT.

Z[J'ISI AUCKPCTHBIX MoJIEH CTaTUCTHKA COHACPKUT:

— «3HaYCHUI» — CIHCOK YHUKAJIbHBIX 3Ha‘{CHI/II‘;I;
— «Kon-Bo» — uncno BXOXKJICHUM 3HAaUYCHUS B BBIGOpKy;

— «UTorosas unopmanus» — ob1ee YUcI0 YHUKAIbHBIX 3HAaU€HUN BBBIOOPKE.
JI1sl TUCKpETHBIX 3HAYEHUH HA BXOJ MOYKHO I10/1aBaTh TOJIBKO3HAYEHUs, IPECTABICHHBIE B
3TOM CIIHCKE.
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B Ta6JII/II_[e IMOJIB30BATCJIb MOXKET MCHSATD JIMIIb COACPKNMOC CTOJI6Ha

«3HauyeHuey. ITo OCYHIECTBIIACTCA HECKOJIBKUMU croco0aMu:

— HENOCPEACTBCHHO BBECCTH JAHHBIC C KIIABUATYPHI,

— 3allI0OJIHUTh 3aIlMCiIMU U3 TCKYIIICI‘/'I BI)I60pKI/I (HpI/I 9TOM BBOJATCA3AIIMCH LHCIMKOM M
3aIIOJIHATOTCA OJHOBPEMECHHO BCC HOJISI);

— BBIOpATh 3HAYCHUS U3 CTATUCTUKH, HAXOJISIICHCS CIIpaBa OTTAOIHIIE.

UToOBl BBECTH 3HAYCHHS BXOJIOB C KJIABHATYPBI, HY)KHO BBIOpATh SUYCHKY «3HAUYCHHEY» IS
COOTBETCTBYIOIIETO TIOJIS, M TOJBKO TIOTOM BBOJAUTH JaHHbIE. YTOOBI BOWUTH B PEXKHUM
pEeMaKTHPOBAHUS, JOCTATOYHO HAIeyaTaTh JIFOOOH CHUMBOJI C KJIaBHATyphl B TOM umcie «Enter»
nub0 JBaXAbl "KIMKHYTH" MBIIMIKOW IO COOTBETCTBYIOIIEH sueiike. JIMCKpeTHble 3HaueHUs
BBEIOMPAIOTCS W3 BBINAJAIONICTO CHUCKA JIMOO TyTEeM IHMKJIMYECKOTO Iepedopa B CIEACTBHH
NBOMHOrO "Kiuka'" MbILKOM. Jlns mnepexoga K MOPeIblAyHIMM WM HOCIEIYIOUIMM CTpOKam
WCIIONB3YIOTCS KJIABUIIIN CO CTpeskaMu. Eciy BBeJEHHBIE BaMU 3HAYEHUS BBIXOMST 3a JUAINa30H
3HaYeHUN BBIOOPKHU, COOTBETCTBYIOLIAS CTPOKa TAaOJHIIBI BBIIENAETCS KpacHbIM IBeTOM. Eciu
HAXO/sCh Ha suciike, Hakath KiaBuiny "Del", To 3HaYeHHE COOTBETCTBYIOIIETO BXOIHOIO IOJIS
OyIeT O4MILEHO.

Jns aBromarnueckoro BBojga B Tabmuny «Yro-Ecnm» 3ammceil u3 Tekymield BBIOOpKH
HCIIOJIB3YIOTCSI KHOIIKY Ha MTaHEIH HHCTPYMEHTOB:

— Tlepsas 3amuce (Ctrl+PgUp) — mo3Bosnsiet BbIOpath Aist 3arpy3ku Bradmuiy «Hro-Ecmi»
MIEPBYIO 3aMUCh BEIOOPKH;

— Tlpenpiaymas 3anuck (PgUP) — mo3BOJISET 3arpy3UTHIPEIBIAYIINYIO 3aIKCh;

— 3arpy3uTh 3aIUCh — 3arpy’KaeT TEKYIIYIO 3aITMCh BCOOTBETCTBYIOIINE BXOHBIC TTOJIS
Tabaunel «Yro-Ecnny;

— 3arpy3uTh U3 UCXOJHON BHIOOPKH — BBIBOJIUT HA SKPAaH MOJIAJTbHOCOKHO C TaOJIHIICH, U3
KOTOPOI MOXKHO 3arpy3UTh HEOOXOAUMYIO 3aITUCh;

Kak BuaHO u3 Tabmuisl «Uto eciam» (puc. 4.12), naxke JaHHBICOTCYTCTBYIOIINE B
W3HAYAIBHON BBIOOPKE OMPEIEIIOTCS KOPEKTHO.
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Puc. 4.12 - Tadomuua «4ro-Ecanm»

JauHblii npuMep mokaszan 00JacTh MPUMEHEHHUS] CaMOOPTaHu3yIoMMXcsi kapT. M3HauanbHO
MMEJIOCh MHOTOMEpPHOE (YETBIpEXMEpPHOE) MPOCTPAHCTBO BXOJHBIX (AKTOPOB. AJNTOPUTM
MIpPeJICTaB/JI €r0 B IBYMEPHOM BHJIE, KOTOpPOE yaoOHee aHAIU3UpoBaTh. Takke UCXOIHBIE JaHHbIE
ObUTH OTHECEHBI K TpeM KiacTepaM, Mo Tumy IBeTka — «Setosa», «Versicolo», «Virginicay.
OCHOBHBIM BH3YyaJIM3aTOPOMIIOCIIE MTOCTpOEHUS sABIseTcs «CaMOoOpraHu3yromascs kapra». 371ech B
MEePBYIO o4epeb clieyeT oOpaTUTh BHUMAHKUE HA MATPHILY paccTosiHUI U mpoekiuio Cammona. Ha
HUX $IBHO BHUJHBI PACCTOSHUS MEXIY OTAEIbHBIMHM SYEeWKaMH KapTbl, T.€. YETKHE TpPaHMIIbI
Pa3IMYHBIX CKOIUICHUN JaHHBIX. Mactep mpeaocTaBiseT MUPOKU HAaOOp HACTPOWKH MapaMeTpOB
oOy4eHMs: HACTpOiKa HOPMAJIU3AIMK CTOJIOIOB, HACTPOMKA pa30MEHMUsI Ha TECTOBOE M oOydJaromiee
MHOJKECTBO, HACTpOWKa YCJIOBHM OCTAaHOBKM OOYYEeHMs, HACTpOWKa TapaMeTpoB KapThl U
nmapamMeTpoB OOy4eHHs, HACTPOMKA MHTEPBAJIOB 00y4deHUs. MHPOpMAIMs O 3agadye, TO KauyecTBO
OYHUCTKHU JAHHBIX MOKHO YBEITUYHUTH HA TIOPSIKH.
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Kadenpa connanbHO-ryMaHUTAPHBIX U €CTECTBEHHOHAYYHbIX AUCLHIUIMH

@’ MUWHOBPHAYKH POCCHUI

Metoandeckue peKOMEHIAIUH JJIs IIOATOTOBKH K 3aHSATHSIM JICKIIHOHHOTO THIIA, IIPAKTHICCKAM
3aHATHAM W K CAMOCTOSTEIBHOI paboTe CTYACHTOB M0 TUCIUILTHHE (MOTYIH0) « HTEIIEeKTYaTbHBII
aHaN3 TAaHHBIX» TI0 OCHOBHOH MPO(eCcCHOHATBLHOI 00pa30BaTeNbHON MPOrpaMMe BBICIIIETO
o0Opa3oBaHus — IporpammMe OakanaBpuata «bU3HEC JTOTHCTHKAy MO HanpapieHuo moarotoBku 38.03.02
MeHemKMEHT

Bepcus noxymenra - 1 cTp. 75 u3 11 IlepBelii 5K3eMILLAD KOITHA Ne

4.3 3agaHne Ha CaMOCTOSTEIBHYIO PadOTy

[TonyunTs OT mpemnojaBaTelsi BapUaHT 3aJaHUs Ha KiacTepu3anuu (Kiaccu(uKarus
IIOMUJIOPOB 110 IUAMETPY IUIOJA, BECY IUI0JA, KOJIUYECTBY ILIOJAOB HAa KYCTE, BBICOTE KYCTa,
WM 33/1a9a KJIAaCCU(UKAIIMY TPU3BIBHIKOB 110 KaTETOPHSIM Ha OCHOBE MIX TTapaMeTPOB U JP.).

Pemuts 3aavy IIpu IMOMOIIH KapT Koxonena.

KOHTpOHBHbIe BOIIPOCHI

1. Yro Takoe kapta Koxonena?
2. Yto pemaroT 3a7auu KJIacTepu3aum?
3. Hns gero ciayxut Tabnuna «Uro-Ecnny»?

bubnuorpadudeckuii ciucok

1. Odunuansubiii caiit Deductor Academic Studio [Dnextponnsiiipecype] Pexum
nocryna: http://www.basegroup.ru/

2. Deductor 5.3 PykoBoJICTBO aHAIUTHKA.

3. BcerpoeHHas cripaBKa HPUIIOKEHHS.

METOJIUYECKHUE PEKOMEHJIAIIMA CTYJIEHTAM 11O NOJAIOTOBKE K
CAMOCTOSTEJBHOM PABOTE

OO0mme MeToAuYecKHe peKOMEHIAUMHU 1Jis1 BbinosHeHus1 CPC

CamocrosTenbHas paboTa CTYIEHTOB sBIseTcsl Haubosiee MPOAYKTUBHOU (opMoit
o0Opa30BaTeNbHON M TO3HABATENbHON JEATENbHOCTH CTyJEHTa B Iepuoj oOyueHus. Tekymias
caMocTosiTeNIbHast paboTa HalpaBJieHa Ha YriyOJIeHne U 3aKperyieHne 3HaHUM CTyIeHTOB, Pa3BUTHE
MPaKTUYECKUX HAaBBIKOB U yMeHHH. Tekymias camocrosiTenbHas paboTa BKIIIOYaeT B cedsi: paboTy ¢
JEKIIMOHHBIM ~ MaTepHajioM, OIEPEXKAIoIIyI0  CaMOCTOSTENbHYI0O paboTy, TOATrOTOBKY K
HpOMe)I(YTO‘-IHOﬁ aTrTecraluu. CaMocTosTenbpHas pa60Ta CTYACHTOB 3aKJIIOYA€TCA B BBIIIOJIHCHHUN
WH/IMBUYAIbHBIX JOMAIIHUX 3afaHuil. [Ipy BBIMOJHEHWH MHAMBHYyalIbHBIX JOMAIIHHUX 3aJaHUN
He00XO0IMMO HCIOJIb30BaTh TEOPETUYECKUIN MaTepHall, a Tak K€ 3HaHUSA U YMEHHUs, [TOJIyYeHHbIE B
XOJI€ BBIMOJIHEHUS 1TaOOpaTOPHBIX padoT.

CaMocToATeNbHOCT, B yueOHOW paboTe CrocoOCTBYET pa3BUTHIO 3aUHTEPECOBAHHOCTU
CTY/IEHTa B M3y4aeMOM MaTepuase, BbIpabaThIBAET Y HErO YMEHHUE U MOTPEOHOCTh CAMOCTOSATEIBHO
MOJTy4YaTh 3HAHUS, YTO BEChbMa BAKHO IS CIICTIHAJIMCTA C BEICITUM 00pa30BaHUEM.

[lenpio camMOCTOATENBHOM PabOThl CTYACHTOB SBISETCS OBJaJieHHe (yHIaMEHTaIbHBIMU
3HaHUAMU, HpO(l)eCCI/IOHaJ'IBHBIMI/I YMCHHUAMU W HaBbIKaMU ACATCIBHOCTU I10 HpO(i)I/IJ'IIO, OIIBITOM
TBOPYECKOH, HCCIIE0BATENILCKOM EATETbHOCTH.
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METOAUYECKHE PEKOMEHJAIIUN 11O BBIITIOJIHEHUIO 1 O®OPMJIEHHUIO
CPC JIAA CTYJAEHTOB OYHOU ®OPMbI OBYYEHUA

B onnom cemectpe npegycmotpeno aa CPC: Nel, No2

[Ipu BeIMONHEHWM 3amaHui  (camocTosATeNnbHas paboTa CTyaeHTa) HEoOXOAUMO
PYKOBOJICTBOBATHCS JIEKLIHOHHBIM MaT€pPHAaIOM, HCIIOJIb30BaTh /U1 pabOThl YUEOHUKH.

CPC Bxirouaer B ce0si Hanbosee TUIIMYHBIE U PACIPOCTPAHEHHBIE TPAKTUYECKUE 3a/laHuUs
10 OCHOBHBIM pa3zjiesiaM yueOHOM MpOorpaMMBbl.

Kaxnaplii cryaeHT ouHoil (opMbl 00yueHus (Tabnauia) oOs3aH BBIOJHUTH BCE 3aJaHUS U
IPEJOCTaBUTh HX MPENoAABATENI0 [yl IPOBEPKHM B YCTAaHOBJIEHHbIE CPOKM (HE TMO37HEE
YCTaHOBJICHHBIX CPOKOB) Win npukpenuth B CJ1O «Moodley.

CamocrosiTeabHast paGOTa CTyACHTA

CPCNe 1
3ananrie CoCTaBUTH OMOPHBIN KOHCIEKT 10 Teme: "MeTobl HeYeTKOM JIOTUKH B 3a7a4ax
a”Hain3a JaHHbeIX"

CPC Ne 2

1. CrenepupoBaTh JaHHBIE [ KiIacCU(UKAIMU, TPOBECTH KiIacCU(DUKAIMIO JIBYMSI
cnocobamu (mHCTpyMeHT «Knacrepusanus» wu «HelipoHHas ceTb»), CAeNaTh BBIBOABI 110
3¢ (HEeKTUBHOCTH ITUX JIBYX CIIOCOOOB.

2. [IpoBecTH 3KCHEPUMEHT 10 W3MEHEHHWIO MapaMeTpoB OOYYCHHS HEHPOCETH, W CHCNATh
BBIBOJIBI 110 9(EKTUBHOCTH Tpoliecca 00yueHus IpU pa3HOM KOJTUYECTBE HEHPOHOB.

Kputepuu oieHUBaHNS KOHCIIEKTOB

«otianaHo» (90-100%) BbICTABIsACTCA CTYACHTY, €CJIM JEMOHCTPUPYIOTCS MOJTHOTA HUCIIOIH30BAHUS
y4eOHOro MaTepuana, JJOTHKA U3JI0KEeHHs (HaIM4he CXeM, KOJIMYECTBO CMBICTIOBBIX CBSI3EH MEXIy
MOHS-THSMH), HATJSTHOCTh (HAJIMYUE PUCYHKOB, CHMBOJIOB H IIp.; aKKypaTHOCTh BBIIIOJTHCHHS,
YUTaeMOCTh KOHCIIEKTa, TPAMOTHOCTH (TEPMHHOJIOTHYECKast U opdorpadudeckas).

«xopotio» (75-89%) BeICTaBIsIETCS CTYACHTY, €CIU IEMOHCTPUPYIOTCS HCIOJIb30BaHUE YI€OHOTO
MaTepuasa HEMoJHOE, HEJOCTATOUYHO JOTHYHO M3JI0KEHO (HAMYHe CXeM, KOJTUYECTBO CMBICIIOBBIX
CBS3CH MEXy TOHSTHSIMH), HATJISTHOCTh (HAJIWMYHWE PUCYHKOB, CHMBOJIOB W TIP.; aKKypaTHOCTh
BBITIOTHEHUS, YATAEMOCTh KOHCIIEKTa, TPAMOTHOCTh (T€pMHHOJIOTHYEcKas u opdorpadudeckas),
OTCYTCTBHE CBSI3aHHBIX TPEIOKCHUM.

«ynoBIeTBOPUTENbHOM(50-74%) BBICTABISAETCS CTYACHTY, €CIH IEMOHCTPUPYIOTCS UCTIOIh30BAaHUE
y4eOHOro MarepHajia HEIOJIHOE, HeJJOCTATOYHO JIOTUYHO W3JIOKEHO (HAJIMYHE CXEM, KOJIHMYECTBO
CMBICJIOBBIX CBSI3eH MEXAy MOHSTHUSIMH), HATTSAHOCTh (HAJIWYHEe PUCYHKOB, CHMBOJIOB, U TIp.;
aKKYpPaTHOCTh BBITIOJIHEHHUS, YUTAEMOCTh KOHCIIEKTa, TPAMOTHOCTHh (TEPMHHOJIOTHYECKAsS U
opdorpadudeckas), IPOCICIKUBACTCS HECAMOCTOSITETLHOCTD ITPH COCTABJICHUU.

© Kocranatickuii punnan ®I'6OY BO «Henl'V»




denepanbHOe TOCyJapCTBEHHOE OIOKETHOE 00pa30BaTeNbHOE YIPEIKICHNE BBICIIIETO 00pa30BaHUs
«Yenabunckuii rocynapcrBeHssii yausepeurer» (PI'BOY BO «Henl'Vy)

Kocranaiickuii punnan

Kadenpa connanbHO-ryMaHUTAPHBIX U €CTECTBEHHOHAYYHbIX AUCLHIUIMH

@’ MUWHOBPHAYKH POCCHUI

Metoandeckue peKOMEHIAIUH JJIs IIOATOTOBKH K 3aHSATHSIM JICKIIHOHHOTO THIIA, IIPAKTHICCKAM
3aHATHAM W K CAMOCTOSTEIBHOI paboTe CTYACHTOB M0 TUCIUILTHHE (MOTYIH0) « HTEIIEeKTYaTbHBII
aHaN3 TAaHHBIX» TI0 OCHOBHOH MPO(eCcCHOHATBLHOI 00pa30BaTeNbHON MPOrpaMMe BBICIIIETO
o0Opa3oBaHus — IporpammMe OakanaBpuata «bU3HEC JTOTHCTHKAy MO HanpapieHuo moarotoBku 38.03.02

MeHemKMEHT
Bepcus noxymenra - 1 crp. 77 u3 11 IlepBelii 5K3eMILLAD KOITHA Ne
«HeynosierBoputensHo»  (0-49%) BBICTaBJISIETCS ~ CTYIEHTY, €CJIH JIEMOHCTPHUPYIOTCA

UCIIOJIb30BAHUE YYEOHOTr0 MaTepHajia HEMOJHOE, OTCYTCTBYIOT CXEMbI, KOJHUYECTBO CMBICIOBBIX
CBsI3el MCXKAY HNOHATHAMH, OTCYTCTBYCT HArJIAJHOCTb (HaJ’II/I‘II/Ie PUCYHKOB, CHMBOJIOB, W IIp.;
AKKypaTHOCTh BBIMOJHEHHUS, YNTAEMOCTh KOHCIICKTA, JOMYIICHBI OMIMOKH TEPMHUHOJIOTMYECKUE U
opdorpadudeckre, HeCaMOCTOSTEIIBHOCTh MPU COCTABIICHHH.

Kpurtepun ouieHHBaHMs YCTHOI'O 0Ipoca

«otinyHo» (90-100%) cTaBUTCS, €ciau CTYACHT IOJIHO M3JaraeT Marepuan (0TBedaeT Ha BOMPOC),
JaeT MPaBWIBHOE OIPE/ICTICHIEC OCHOBHBIX ITOHATHI; 00HAPYKMBaeT IOHUMAaHUE MaTepraa, MOKET
000CHOBATh CBOM CYXKICHUS, IPUMEHUTh 3HAHUS Ha MPAKTUKE, IPUBECTU HEOOXOAMMBIE MPUMEPHI
HE TOJIKO M3 Y4eOHHKA, HO U CAMOCTOSITEIILHO

COCTaBJICHHBIC; H3JIaraeT MaTepuan IOCJIeIOBaTebHO M MPAaBWIBHO C TOYKH 3pPEHUS HOPM
JUTEPATYPHOTO S3bIKA.

«xopomo» (75-89%) craBuTCA, €clIM CTYIEHT JaeT OTBET, YIOBJICTBOPSIOUIMI TeM Ke
TpeOOBaHUSAM, YTO U JUISI «OTIMYHOY», HO JOIyCKaeT 1—2 OmMOKH, KOTOPHIE CaM ke HUCIPABIISCT, U
1-2 HegoueTa B MOCIEOBATETLHOCTH U SI3bIKOBOM O(OPMIICHUH HU3JIaraeMoro.
«ynoBueTBopuTeNbHO» (50-74%) cTaBUTCS, €clu CTYIEHT OOHAapy)KMBAaeT 3HAHME M MOHUMaHUE
OCHOBHBIX MOJIOKEHUM JaHHOW TE€MbI, HO M3JIaraeT MaTepHrall HEMOJHO U JOMMYCKAeT HETOYHOCTH B
ONpeAeNiCHUN TMOHATUN uiu (GOPMYITUPOBKE TMpPaBU; HE YMEEeT JOCTaTOYHO TIIIYyOOKO U
JIOKa3aTeIbHO OOOCHOBAaTh CBOM CYXKICHUS W TPUBECTH CBOM TNPUMEPHI; H3JIaraeT MaTepHal
HEMOCIEe0BATENbHO U IOMYCKAET OMIMOKHU B S36IKOBOM O(OPMIICHUH M3JIaraeMoro.
«HeynoBieTBoputenbHO» (0-49%) cTaBUTCS, €Clid CTYJIEHT OOHApy>KHMBAaeT HE3HAHUE OOJIbIIEH
9acTH COOTBETCTBYIOIIETO BOMPOCA, AOMYCKAaeT OMUOKU B (OPMYITUPOBKE ONpEAETICHUN U MPaBul,
HCKaXKaIOUIUe UX CMBICH, OECIIOPSA0YHO U HEYBEPEHHO M3JIaraeT MaTepuail.

Kpurtepuu onieHNBaHNs caMOCTOSITEILHBIX Pa00T

«ot1imuyHo» (90-100%) BBICTaBNSAETCS, €CIIH CTYAEHT BBIMOIHII paboTy 0e3 omuboK U HEAOUYETOB,
JOMyCTHII He 0oJiee OTHOTO HEA0UETA.

«xopormio» (75-89%), ecau cTyJeHT BBINOIHWI paboTy MOJIHOCTBIO, HO JOMYCTHI B HEH He Oolee
OJIHOM Herpy0Oo# OIMOKHU 1 OAHOTO HEJ04ETa, WK He Oosiee ABYX HEOUETOB.
«ynosnerBopurenbHO» (50-74%), ecnu CTYIEHT NpPaBHIbHO BBIMOJHUI HE MEHEE IOJOBUHEI
paboThl WM JOMYCTHJI He Oosiee ABYX IpyObIX OLIMOOK, WM He Oosee oJHOM rpyOood U OJHOU
Herpyooi ommOKH U OJHOTO HeJOoYeTa, MM He OoJjiee IBYX-TpeX HerpyObIX OIMOOK, WM OJHOU
HETrpyOOH OMMOKH W TpeX HEeIOoYETOB, WIIHM MPH OTCYTCTBUU OIMMOOK, HO MPU HAIWYHH YETHIpeX-
ISTH HE0YETOB, JOMYCKAET HCKaKEeHHE (haKTOB.

«HeynoBierBoputenbHo» (0-49%) , eciau CTYAEHT JOMYCTHJI YHUCIO OIIMOOK M HEI04ETOB
MIPEBOCXOJIAIIEe HOPMY, ITPH KOTOPOH MOXKET OBITh BBICTABIICHO «YIOBJIETBOPUTEIILHOY, UM €CIIU
MPAaBUIIHHO BBIMTOJIHIII MEHEE TIOJIOBUHBI PaOOTHI.

Kpurepuu oleHKH CTPYKTYPHO-JTOTHYECKO¥ cXeMbI(0J10K-CXeMbI):

PaGora Beimonnena Ha "ortiaumuHo" (A, A-, 4.0-3.67, 90-100%) conep:kaHue CXEMBbI MOITHOCTHIO
COOTBETCTBYET 3aJJaHHOU TeMe

Pa6ora BemmonHeHa Ha ""xopomo" (B+, B, B-, 3.33-2.67, 75-89%) conepxanue MaTepuaia B cCXxeMme
COOTBETCTBYET 3aJJaHHOU TeMe, HO €CTh HeJ0YCThl M He3HAUNTEIbHBIC OITHOKH
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Pabora BeimonHeHa Ha ""yIOBIETBOPHUTENHHO" OOydYaromwiicss pabOTy BBIIOJHUI HEOPEKHO,
cojiep>kaHue OJIOKOB CXEMbI IO HEKOTOPBIM aClleKTaM He PaCKpPbIBAET BOIIPOCHI 3a/1aHHOI TeMBbI
Wnaye, cryneHT nonyyaet oueHKy «HeyaoBieTBoputenbHON(F, 0, 0-49%).

Kpurtepnu onieHKH Npe3eHTallnl

PaGora BeimonHena Ha "oTinyHO" (A, A-, 4.0-3.67, 90-100%) ecnu: mpe3eHTals COOTBETCTBYET
TEME CaMOCTOSITEIILHOW PabOThl; OPOPMIICH TUTYJIBHBINA CIIAN] C 3ar0JIOBKOM (TeMa, IeJH, IUIaH |
T.11.); c¢(OpPMYJIMPOBAHHAS TEMA SCHO U3JI0KEHA U CTPYKTYPUpPOBaAHA; UCIIOJIb30BAHbI rpapuuecKue
n3o0paxenus (Qororpadum, KapTUHKA U T.II.), COOTBETCTBYIOIIHE TEME; BBIICPKAH CTHIIb,
[[BETOBas TaMMa, HCIIOJIb30BaHAa aHUMMallus, 3BYK; pabora odopMmieHa M NpeaocTaBlieHa B
YCTaHOBJICHHBIN CPOK.

PaGora Beimonunena Ha ""xopomo" (B+, B, B-, 3.33-2.67, 75-89%) ecnu: npe3eHTanUS
COOTBETCTBYET TEME CaMOCTOATEIBHOM paboThl; 0POPMIICH TUTYJIBHBIN CIIAii/ ¢ 3ar0J0BKOM (TeMa,
LeJH, TUIaH | T.11.); CPOPMYIMpPOBaHHAS TeMa SICHO U3JI0KEHA U CTPYKTYPUPOBAHA; HCIOIb30BaHbI
rpapuueckue m3odpaxenus (pororpaduu, KapTUHKHA M T.II.), COOTBETCTBYIOIIME TeMe; pabora
odopmileHa U MpeoCTaBIeHa B YCTAHOBJICHHBIN CPOK.

«ueynosaerBoputensHo» (F, 0, 0-49%) BeicTaBnsieTcs CTYACHTY, €ClU pa0oTa HE BBIMOIHEHA WIH
COZIEPKUT MaTepHaj He TI0 BOIPOCY.

Bo Bcex ocranpHBIX ciayyasx paboTa omeHHBaeTcs Ha «ynosierBopurensHo» (C+, C, C-, D+,D,
2.33-1.0, 50-74%).

TpebGoBanust k 0hOPMIICHUIO IPE3ECHTALIUU:

[IpesenTanus co3naercss mo ykazaHHOM Teme. O0beM mnpe3eHTanuu He MeHee 10 cnaiigoB. PoH
ClIaiiIoB — OJTHOTOHHBINA. BelpaBHIBaHME TEKCTa ClieBa, 3ar0JIOBKU — 1O 1eHTpy. LlpudTt Tekcra Ha
cnaiine — 28-30 nT. Pekomenayercss Ha crnaiijie pacrojiaraTh PUCYHKH WM HWILTIOCTpanuu. [lpm
CO3JIaHMM NPE3EHTAlMH, MOXXKHO HCIOJb30BAaTh PEKOMEHIYEMYIO JIMTEparypy, Tak U pPecypchl
Wutepner. [lpu 3amuTe y4nThIBae€TCS HATSIHOCTH MPE3CHTAIMH, COJIEPKAHWE U COOTBETCTBUE
Mmarepuara.
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