MUHHUCTEPCTBO HAVKU 1 BBICHIETO OBPA30OBAHMS POCCUMCKON OE/IEPAITAN
deeparbHOE TOCY1ApCTBCHHOS ABTOHOMHOE 00Pa30BATENBHOE YIPEKIEHNE BRICIICTO oOpa3oBaHus
"Kasamckuit (TIpHBODKCKHIL) (enepanbHbIH YHHBEPCHTET"

EnaOyKCKU¥ HHCTUTYT (pumuan) KOV

IporpaMma AHCHHATIHHBL (Moxysi)
Mawunnoe obyuerue

HanpasieHue [IOArOTOBKHA/CIIEANBHOCTD: 15.03.06 MexaTpoHHKa 1 POOOTOTEXHHKA
HampaB/ieHHOCTb (mpod¥ITB) OArOTOBKH: Dy3UUECKIe OCHOBE MEXaTPOHUKH H pOGOTOTEXHUKH
Kpamuduxanys BbITyCKHHKA: GaxanaBp

dopma 0bydeHus: OUHO-3a0THAs

3Bk 06ydeHus: PyCCKUH

Tox Hagaya 00y4eHus 1o 06pasoBaTebHOM MPOrpaMMe: 2023



Conep:xanue

1. [lepeveHb IUIAaHUPYEMBIX PE3YJIBTATOB OOYYEHUS IO JHCUUIUIMHE (MOMYJIO), COOTHECCHHBIX C INTAHHPYEMBIMH
pesynsratamu ocsoerust OITOIT BO

2. Mecro nucuuruivnel (Moayins) B ctpykrype OITOIT BO

3. O6beM AWCUUILIAHBI (MOZYNS) B 3a4YEeTHHIX CIMUHHUIIAX C YKa3aHWEM KOJNMYECTBA YacOB, BBINCICHHBIX Ha
KOHTaKTHYIO pa0oTy 00ydarommxcs ¢ mpenogaBateieM (M0 BHIaM y4eOHBIX 3aHATHH) U HAa CaMOCTOSTENbHYIO paboTy
oOyJaromuxcs

4. Conep:xaHue IUCIHMIDIMHEI (MOIYIS), CTPYKTYPHPOBAaHHOE O TeMaM (pa3zenaM) C yKa3aHHeM OTBEISCHHOTO Ha
HHUX KOJMYECTBA aKaJleMUUECKUX YacOB M BUJOB YUeOHBIX 3aHATHH

4.1. CTpyKTypa ¥ TeMaTHYECKHH IJIaH KOHTAaKTHOM U CaMOCTOSTENBHON paboThI 110 JUCHUILIHHE (MO/YIIIO)

4.2. CogeprkaHue OUCIUTUIAHBI (MOIYIIN)

5. IlepedeHs yueOHO-METOAMYECKOTO OOECTIEUCHHUS Ui CaMOCTOSATENFHON PabOTHI 0OYJArOUIMXCS O IUCIUTLINHE
(Momym0)

6. ®oHJI OLICHOYHBIX CPEJICTB MO TUCIUIUIUHE (MOIYJIIIO)

7. IlepedeHs uTEpaTyphl, HEOOXOTUMOH TSI OCBOSHUS JUCIUTUINHBI (MOIYIIS)

8. IlepeueHb pecypcoB HHPOPMAIIMOHHO-TEICKOMMYHHUKAIIMOHHOHN ceTH "MHTepHeT", HeOOXOAUMBIX IS OCBOCHHS
JUCHIUTUIAHBI (MOIYIIS)

9. MeToanueckue ykazaHus AJsl 00y4aronnXxcs 110 OCBOCHUIO TUCHUILTHHBI (MOJYJIS)

10. IMepeuens HHOPMAIMOHHBIX TEXHOJIOTHH, HCIOIB3YEMBbIX [IPU OCYIIECTBICHUH 00pa30BaTEILHOTO MpOoIecca 1Mo
JUCUUIUIAHE (MOJYJI0), BKJIIOYAsl MepPeYeHb MPOrPaMMHOT0 oOecrieueHrs U WH()OPMAIMOHHBIX CIPABOYHBIX CHCTEM (IpU
HEO0OXOTUMOCTH)

11. OnucaHre MaTepUaTbHO-TEXHUYCCKON 0a3bl, HEOOXOAMMOM ISl OCYIICCTBICHUS 00pPa30BaTEILHOTO MpoIecca
10 JUCIUIUTHHE (MOIYITIO)

12. Cpencrsa aganTaiyy NpernoiaBaHus TUCUUILIHHBI (MOIYJIsl) K MOTPEOHOCTSM 00YYaIONIMXC s MHBAJIHMIOB H JIUL] C
OTPaHUYEHHBIMU BO3MO)KHOCTSIMH 310POBBS

13. Ilpunoxxenue Nel. @OHJT OLIEHOUHBIX CPEJICTB
14. Ipunoxenue No2. [lepeyeHs nmurepaTypbl, HEOOXOIUMOM AJIsI OCBOCHUS JUCIUILIIMHBI (MOYJIs)

15. Tlpumoxxenne Ne3. IlepedeHr WHPOPMAIMOHHBIX TEXHOJOTHH, HCHOIB3YEMBIX IS OCBOCHHS IUCIHILIHHEL
(MozyJ1s), BKIIFOUasi IiepeueHb NPOrpaMMHOI0 00ecriedeH s U MHPOPMAIMOHHBIX CIIPABOYHBIX CHCTEM



[Iporpammy aucumiuinHbl pazpadotain(a)(u) noueHt, K.H. AHucumoBa J.C. (kadenpa MaTeMaTukd U HPUKIAJAHON
nH}oOpMaTHKH, OTAENEHIE MaTEMAaTHKH U eCTECTBEHHBIX HayK, Ena0Oyxckuii uncTuTyT KOVY)

1. IlepeyeHbp mNIAaHHMPYeMBIX pe3yJbTATOB O0y4YeHHS 1O JUCHMILIMHE (MOIYJII0), COOTHECEHHBIX C
IUIAHUPYeMbIMH pe3yabsTaTamu ocsoenust OIIOII BO

OOyuarommiicsi, OCBOUBIINN AUCIUILTHHY (MOIYIIB), JOJDKCH 001aJaTh CIEAYIONIMMA KOMITCTCHIIAAMH:

Iugp Pacmingposka
KOMIIETeHIIUH npuodperaeMoii KOMIeTEHIMHA
[1K-2 CriocoOeH pa3pabaTbiBaTh, OTJIQKUBATh, BHEAPSATH M CONPOBOXKIATh MPOTPaMMHOE O0ECHEeYeHUE Me-

IXaTPOHHBIX U pOGOTOTeXHI/I‘{eCKI/IX CHCTEM

IIK-2.1  [BHath ciocoOBI pa3pabOTKH, OTIAKU M COMPOBOKIACHUS IIPOTPAMMHOTO 00eCIICUCHHUS IS
MEXAaTPOHHBIX U pO6OTOTeXHI/I‘~IeCKI/IX CHUCTEM

[K-2.2 'YMeTh pa3pabaTbiBaTh, OTJIa)KHBATh U COIPOBOXKAATH MIPOrPaMMHOE 00ECHeUeHUE Il MEXaTPOHHBIX H
[POOOTOTEXHUYECKUX CUCTEM

[IK-2.2 |[Bnamets HaBbIKaMH pa3pabOTKH, OTJIAAKA W COINPOBOXKICHUS MPOTPAaMMHOTO OOECTICUeHHs JUIs
MEXaTPOHHBIX U POOOTOTEXHUIECKHX CHCTEM

OOy4arouuiicsi, OCBOUBIIMNIT JUCIUIUIMHY (MOJYJIb):

JlomkeH 3HaTh:
- KJIacChl 331a4 B MEXaTPOHHBIX H POOOTOTEXHUYECKUX CUCTEMax, PEHIAeMbIX C MOMOIIBIO AJITOPUTMOB MAIIMHHOTO
00yUeHMS.

JoixeH ymeTb:
- NPHUMEHATh ANTOPUTMBI MAIIMHHOTO OOY4eHHs INpH pa3paboTKe, OTIaJKe M COIPOBOXKICHWH HPOrPaMMHOTO
obecrieueHust 111 MEXaTPOHHBIX U POOOTOTEXHUYECKUX CUCTEM

JlomxeH BIaieTh:
- CIIOCOOHOCTBIO PEANN30BBIBATh AJTOPUTMBI MAIIMHHOIO OOYYEeHHS IpHU pa3paboTKe, OTIAAKE U COMPOBONKICHUH
IpOorpaMMHOTO 06ecnequI/m JJIA MEXAaTPOHHBIX U pO6OTOTeXHI/I‘IeCKI/IX CHUCTEM.

2. Mecro gucuumiunsl (MoayJs) B crpykrype OIIOII BO

Hannast gucnumivmHa (Moaynb) BiirodeHa B biok 1 "ucnummuaer (mogynu)" bB1.B.JIB.02.02 ocHoBHOI
npodeccroHaIbHON 00pa3oBaTenbHOU mporpammbl 15.03.06 «MexarpoHuka U poboToTexHUKa» (PU3NUECKHE OCHOBBI
MEXaTPOHUKH ¥ POOOTOTEXHHWKH) M OTHOCHUTCS K ITUCHHIUIMHAM TIO BEIOOpY, 4acTH, (HOPMHUPYEMOW Yy4aCTHHKAMH
00pa30BaTEeNFHBIX OTHONICHHH.

OcBauBaercs Ha 2 Kypce B 4 cemecTpe.

3. O0beM AUCHMILUIMHBI (MOAYJISA) B 3a4eTHBIX eIMHMLAX C YKA3aHMEM KOJIMYeCTBa 4acoB, BbIAeJEeHHbIX HA
KOHTAKTHYI0 padoTy o0y4alomuxcsi ¢ nmpemnojgasarejeM (0 BHAAM y4eOHBIX 3aHATHI) 1 HA CAMOCTOSATEIbHYIO
padoTy o0y4arommxcs

OO6m1ast TPyAOEeMKOCTh TUCIMIUIMHEI COCTaBIAeT 4 3aueTHBIX(bIe) equHul(pl) Ha 144 gaca(oB).

KonrakrtHast pabora - 16 uaca(oB), B ToM umciie JieKuuu - 6 yaca(oB), mpakTuueckue 3aHsTus - 0 uaca(oB),
nabopaTopabie pabotsl - 10 gaca(oB), KOHTPOIb CAMOCTOSITENEHOM PaOOTHI - 0 yaca(oB).

CamocrositenbHas pabota - 128 qaca(os).
KonTtpoms (3a4ér / 3x3amen) - 0 yaca(oB).

d)opMa MMPOMEIKYTOUYHOI'O KOHTPOJISL AUCHUITIJIMHBI: 3a4€T B 4 CeMECTpE.



4. Copep:xkaHue IHCHMILUIMHBI (MOAYJIsl), CTPYKTYPHPOBaHHOe M0 TemaMm (pa3zejlaM) ¢ YKazaHHEM
OTBeJCHHOI0 HA HUX KOJIMYECTBA aKaJeMHUYeCKHUX YaCOB H BH/I0B Y4eOHBIX 3aHATHIA

4.1 CTpyKTYypa M TeMaTHYeCKHUi IVIAH KOHTAKTHON U CaMOCTOSITeIbHOM PadoThI 0 AUCHUILINHE (MOAYJII0)
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1. [Tema 1. OcHOBHBIC IOHATHS MAIIMHHOTO OOYYCHUS 4 1 0 2 32
2. [Tema 2. Knacrepusanus 4 2 0 4 32
3. [Tema 3. MeTo/1 OTIOPHBIX BEKTOPOB 4 1 0 2 32
4. |Tema 4. lepeBps penieHuit 4 2 0 2 32
Hroro: 144 gaca 6 0 10 128

4.2 Copep:xkanue JUCHUIIMHBI (MOTYJIs1)
Tema 1. OcHOBHbBIE OHSATHS MALUIMHHOTO 00y4eHust

[Tonstne MamuHHOTO OOyueHus. OOIas MOCTaHOBKA 3amauyd OO0y4YeHHs 1o mpereaeHTaM. Croco0bl MallHHHOTO
00yueHwus. 3a7a49u, peiaeMble ¢ IOMOIIBI0 MAITMHHOTO O0YYCHUS.

Tema 2. Knacrepuzauus

IMousitue knactepusanuu. [locTaHoBKa 3a1aun KiacTepusanun. Metoasl Kiactepusaiun. Meton K-means. Metox k-
MeauaH. JIMCKpUMUHAHTHBIN aHaIU3. [ eHeTUUeCKUN alrOpuTM.

Tema 3. MeT0/1 ONIOPHBIX BEKTOPOB

OOydenue ¢ yunureneM. 3aiada KiaccupuKarum. 3agada perpeccuu. Pasmensiomas TanepIuiockocTs. [Ipumenenue
METOJIa OTIOPHBIX BEKTOPOB B 3a/1a4€ KIaCCHPUKAIIHH.

Tema 4. JlepeBbsi penieHuii
[Monstue nepesa permenuii. Tumonorus nepesbeB. OOyUeHHE AepeBa PEIICHUA.

5. IlepedyeHb y4eOHO-MeTOAUYECKOTO o0ecneyeHHMsl ISl CAMOCTOSITeIbHON paldoTbl o0y4aroWMxcsi MO
JUCHUIIHHE (MOAYJII0)

CamocrosTenbHass paboTa OOYYaIOIIMXCSl BBIMOJMHSETCS IO 3aQaHUI0 M TPH METOJUYECKOM PYKOBOJCTBE
mpernojaBaTens, HO ©0e3 ero HemocpeacTBeHHoro yduactus. CamocTosTensHass paboTa Mmojpas3jensercss Ha
CaMOCTOATENIBHYIO0 PabOTy Ha ayJUTOPHBIX 3aHATHSIX M Ha BHEAYJUTOPHYIO CAaMOCTOATENbHYIO paboTy. CaMocTosITebHAS
pabora oOyyaronuxcs BKIIOYAeT KaK ITOJIHOCTBIO CAMOCTOSTENIbHOE OCBOCHHE OTAEIBHBIX TeM (Pa3elioB) TUCHUILIIMHEL,
TaKk W mpopaboTKy TeM (pa3fernoB), OCBaUBAEMBIX BO BpeMs ayIMTOpPHOW paboTsl. Bo Bpemst camocTosiTensHON paboThl
oOydJaromuecss 4YUTAlT M KOHCHEKTUPYIOT y4eOHYIO, HaydHYI0 M CIHpPaBOYHYIO JIMTEpaTypy, BBINOJIHSIOT 3aJlaHusl,
HarnpasJIeHHbIE Ha 3aKperjIeHHue 3HaHUH M OTPabOTKYy YMEHHH M HaBBIKOB, FOTOBATCSA K TEKYIIEMY M IPOMEKYTOYHOMY
KOHTPOJIIO 10 JUCLUIIINHE.

OpraHu3zanys caMOCTOATENbHONW PaboThl 00YJAIOIIUXCS PETIAMEHTUPYETCSI HOPMATUBHBIMH JOKYyMEHTaMH, y4eOHO-
METO/IMUECKOI TUTEepaTypor U 3JIEKTPOHHBIMU 00pa30BaTeNbHBIMH PECYPCaMH, BKIIIOYAS:

Ilopsimox opraHu3alii W OCYIIECTBICHHS 00pa30BaTENbHONW AEATENHHOCTH 1O 00pa3oBaTEIBHBIM IpOrpaMMaM
BEICIIIETO O00pa3oBaHUS — MporpaMMmaM OakajaBpuaTa, NpOTpaMMaM CIEHHAINTEeTa, MPOTrpaMMaM MarucTpaTypsl
(yTBepxmeHHBIN nprkazoM MHUHHCTEpCTBa HayKd W BhICIIero obpasoBanusi Poccuiickoit @enepannu ot 6 ampens 2021
rona Ne 245)

[Nopsitok opraHM3alii M OCYIIECTBICHHS 00pa30BaTENbHOM AEATENLHOCTH 10 00pa3oBaTeNIbHBIM IPOrpaMMaM
BBICIIEro O00pa3oBaHWSl - IporpaMMmaM OakanaBpuaTa, IporpaMMaM CHELHaIWTeTa, IporpaMMaM MarucTpaTrypsbl
(yTBepykeH mpukazoM MuHHcTepcTBa 00pa3oBaHus U Hayku Poccuiickoit @eneparmn ot S anpens 2017 roga Ne301)

IIucemo MuHancrepcrBa obpasoBanust Poccmiickoit @enepannu Nel4-55-996un/15 ot 27 mHos6ps 2002 1. "O6
AKTHUBU3AINH CAMOCTOSITEIbHON pabOThI CTYICHTOB BBICIITUX YI€OHBIX 3aBEJCHUM"

YcraB q)ez[epanbﬂoro rocyiapCTBEHHOI'O AaBTOHOMHOT'O OGpaSOBaTeHLHOFO YUPCIKACHU "KazaHckuit



(ITpuBomxckuii) penepanbHbI yHUBEpCUTET"

[lpaBmwia BHYTpeHHEro pacnopsaka (QexepanbHOrO TOCYHApCTBEHHOTO aBTOHOMHOTO — 00pa30BaTeNbHOTO
YUpexIeHns BICIIero npodeccruonansaoro odpasosanus "Kazanckuii (IIpuBomkckuit) penepansupiii yHuBepcuTeT"

JlokansHble HOpMaTHBHBIE akThl Kasanckoro (IIpuBomkckoro) deaepanbHOro yHUBEpCUTETa

6. ®oH/1 OLIEHOYHBIX CPECTB MO JUCHUILINHE (MOLYJIIO)

@DOoHIl OLEHOYHBIX CPEACTB IO IUCUUIUIMHE (MOIYJIO) BKIIOYACT OICHOYHBIE MaTEpHalbl, HAalpaBICHHBIC Ha
MIPOBEPKY OCBOCHUS KOMIIETCHIWH, B TOM 4YHCJIE 3HAHWH, YMEHHH M HaBBIKOB. DOHJ OLIEHOYHBIX CPEICTB BKIIOYACT
OLIEHOYHBIE CPEJICTBA TEKYIIEr0 KOHTPOJIS M OLICHOYHBIE CPECTBA IPOMEKYTOUHOH aTTECTAIIH.

B (hoHze O1IeHOYHBIX CPENCTB COAEPKHUTCS CIEAYIOIast HHPOPMAIHs:

- COOTBETCTBUE KOMIICTEHIIMH IUIaHUPYEMBIM pe3yJibTaTaM 00y4eHHs 10 TUCIUILTHHE (MOIYIIO);
- KpUTEPUH OLIEHUBAHHS COPMUPOBAHHOCTH KOMIIETCHIIHH;

- MeXaHMU3M (OPMHUPOBaHHS OLEHKHU 110 JUCLUIIIHHE (MOAYJIIO);

- ONMCAHUE MOPSIKa IPUMEHEHHS U MPOLEAYPHI OLICHUBAHUSA JUISl KaKIOTO OLIEHOYHOTO CPECTBA;
- KpUTEPHUH OLICHUBAHUS JUI KaXJIOTO OLIEHOYHOTO CPE/ICTBA;

- CONlepXKaHUE OIICHOYHBIX CPEICTB, BKJIIOYas TPEOOBAaHUS, NPCABABISICMBIC K JCHCTBHAM OOYYAOIIHXCSH,
JIEMOHCTPUPYEMBIM pe3yibTaTaM, 3aJaHusl Pa3IuYHbIX TUIIOB.

®DOoHZ OIIEHOYHBIX CPECTB MO OUCHUIUTHHE HaxoanuTcs B [Ipmoxernn 1 k mporpaMMe TUCIUIDTHHBL (MOIYITIO).

7. llepeyeHb JUTEPATYPbl, HEOOXOAMMOM JJIsl OCBOEHUS JUCUMIIMHBI (MOIYJI51)

OcBoeHHE IHUCUMIUIMHBI (MOIYJIS) MPEAINojaracT U3y4eHHe OCHOBHOHM M JONOJHHUTENbHOW Y4eOHOW JHTEepaTyphl.
JIuteparypa MokeT OBITH JOCTYIIHA 00yYarOIIAMCS B OTHOM U3 JIBYX BapHAHTOB (JINOO B 000HX U3 HUX):

- B JJIGKTPOHHOM BHJE€ - Yepe3 JJICKTPOHHbIC OHOIMOTCYHBIC CHCTEMBI HAa OCHOBAHUHU 3aKIIOUCHHBIX KOV
JIOTOBOPOB C TIPaBo00IajaTeNsMu;

- B IeyaTHOM Buze - B Hayunoit 6ubmmoreke EmaOyxckoro uacturyra KOVY. Obydaromiecs moiay4anT yueOHYO
JUTEepaTypy Ha abOHEMEHTE II0 YHTATeIbCKMM OmIeTaM B COOTBETCTBHM C TpaBHJIaMH IoJb30BaHHsS HaydHoii
OuOINOTEKOH.

DJeKTPOHHBIC U3AaHUS JIOCTYIHBI IUCTAHIMOHHO M3 JII00O0H TOYKHM NPH BBEICHUN 00YYaIOMINMCS CBOETO JIOTHHA H
mapoyii OT JUYHOTO KaOwHeTa B cucreMe "ONeKTpoHHBIH yHuBepcuteT'. [IpHM HCIOIB30BAaHMM TIEYATHBIX H3IAHUHA
O6nbnmoTeuHsli (POHI JOJDKEH OBITh YKOMIUIEKTOBAaH MMM M3 pacuera He MeHee 0,25 3K3eMIunsipa KaxJI0ro W3 M3IaHUH
OCHOBHOH M JIOTIOJHUTEIBHON JINTEpaTyphl Ha KaXJIOro OOYYaloIIerocs W3 YHCIJA JIMIL, OJHOBPEMEHHO OCBAaMBAIOLINX
JAHHYIO TUCHUIUINHY.

[lepeyeHb OCHOBHOM M JONONHHUTEIBHON Y4eOHOH JUTepaTypbl, HEOOXOJUMOH I OCBOCHHS JUCLUIUIHHEI
(Monynsi), Haxoautes B [Ipunoxxenun 2 k paboueit mporpaMme TUCHHMIUTHHBL. OH HNOAJIEKUT OOHOBICHHUIO IIPU M3MEHEHUH
ycioBuil joroBopoB KOV ¢ npaBooOnamaTessiMu 3JIEKTPOHHBIX H3IAHUA M NPH W3MEHEHHWH KOMIUICKTOBaHUS (HOHIOB
Hayunoii 6ubnmortexu Enadysxckoro nHcturyta KOVY.

8. Ilepeuenr pecypcoB HH(POPMAIUMOHHO-TEJIEKOMMYHUKANUOHHOH cetn  "WUHTepHet',
HEO0XOAMMBIX JIJISl OCBOEHMS M CUMILIUHBI (MOTYJIA)

[IpoekTUpOBaHKE CHCTEM HCKYCCTBEHHOTO MHTEIUIEKTA - Nttps://www.intuit.ru/studies/courses/1122/167/info
MarmnHOe 06yuenue (kype jekuuit, K.B.Boponuos) - https://edu.mmcs.sfedu.ru/mod/url/view.php?id=22249

BBezienue B MalimHHOE 00yU€eHHeE: TIOJIHOE PYKOBOJICTBO - https://www.machinelearningmastery.ru/machine-learning-
introduction-a-comprehensive-guide-af6712cf68a3/

9. MeTonnyeckne yKazaHus 1J1s1 00y4al0mMXCcsl M0 0CBOEHUIO THCIUTITHHBI (MOIYJIsT)

Bupg pabor MeTtoanyecKue peKOMeHIANUH

JIEKIUU Jlex1iroHHbIE 3aHATUSA IPOBOASTCSA C UCTIOIb30BAaHUEM UHTEPAKTUBHBIX TEXHOJIOTUH U NPEATIOIATatoT
AKTUBHOE Y4acTHE CTYJEHTOB. i1 MOATOTOBKHU K 3aHATUAM PEKOMEHIYETCS BBIIEISATh B MaTEpUae
IpoOJIeMHBIE BOTIPOCHI, 3aTParuBaeMble IPETOAaBaTENIEM B JIEKIIUH, U TPYIIIMPOBATH HH(OPMAIIHIO
BOKpYT HUX. JKesaTenbHO BBIIEIATh B UCIIOIb3YEMOH JINTEPATYPE IOCTAHOBKH BOIIPOCOB, HA KOTOPbIE
pa3HBIMHU aBTOpaM MOTYT OBITH JaHbI pa3IWYHbIC OTBETHL. Ha OCHOBaHMM ITOCTAHOBKH TaKUX BOIIPOCOB
cienyeT coouparTh apryMeHTHI B TIOJIB3Y PA3TUYHBIX BAPHAHTOB PEIICHHS TOCTaBICHHBIX MTPOOIIEM.



https://www.intuit.ru/studies/courses/1122/167/info
https://edu.mmcs.sfedu.ru/mod/url/view.php?id=22249
https://www.machinelearningmastery.ru/machine-learning-introduction-a-comprehensive-guide-af6712cf68a3/
https://www.machinelearningmastery.ru/machine-learning-introduction-a-comprehensive-guide-af6712cf68a3/

Bupn pabor MeTtoanyecKue peKOMeHIANUH

nabopatopHsle | JlTabopaTopHble 3aHITHS - 3TO OJJHA M3 PA3HOBHHOCTEH MPAKTHYECKOTO 3aHSTHSL, SIBIISIOIIASCS

paboTe1 a¢dexTHBHOM PopMoi yaeOHBIX 3aHATUH B OpraHU3alliy BBICIIEro oOpa3oBanus. JlabopaTopHbie
3aHATHS IMEIOT BBIPAXKEHHYIO CIICIN(HUKY B 3aBUCHMOCTH OT YI€OHOW ANCIUIUINHEI, yIITyOIsIoT U
3aKpEIUIAIOT TeOpEeTHIECKNE 3HaHNUSL. Ha 3THX 3aHATHAX CTYJCHTHI OCBANBAIOT KOHKPETHBIE METO/BI
N3y4YEeHUS JUCIUIINHBI, 00yJaroTCs 9KCIIEPUMEHTAIBHBIM CII0CO00aM aHaIN3a, YMEHHUIO paboTaTh ¢
npudopaMu ¥ COBPEMEHHBIM 000pynoBaHueM. JlabopaTopHbIe 3aHATHS AAIOT HATTISATHOE MIPEACTABICHUE
00 M3yJaeMbIX SBICHUIX M IpoLeccaX, CTYACHTHl OCBAaNBAIOT IOCTAHOBKY U BEJCHNE SKCIIEPUMEHTA,
ydarcsi yMEHHUIO HaOII01aTh, OLIEHUBATH MOJY4YEHHbIE Pe3yJIbTaThl, Ae1aTh BEIBOABI M 0000mmeHus. OTuéT
10 UTOTaM BBINIOJIHEHHBIX JJa0OPAaTOPHBIX Pa0OT BHIMOJHACTCS Ha JINCTaxX Oesoit Oymaru ¢popmara A4 B
MIeYaTHOM WJIM pyKONHCHOM Buje. [Ipu opopmiieHnn 0T4éTa HCHONIB3YeTCsl CKBO3HASI HyMepaLus
CTpaHUI], CUUTAsl TUTYJIBHBIH JUCT NEepBOM cTpaHuLeil. Homep cTpaHuIbl Ha TUTYJIEHOM JIHCTE HE
craBuTcsa. Homepa cTpaHuIbl cTaBATCS 10 LEHTPY BBEpXY. [Ipu odopmiieHnu oT4éra B IeYaTHOM BHJIE
KeJaTeThbHO COOM0aTh CleaAyIomue TpeOoBanus. J{JIst 3ar0JI0BKOB: Oy KUPHEIH mipudT, 14 1T,
LHEHTPUPOBAHHBIN. [[J11 OCHOBHOTO TeKCTa: HeXXHUPHBIH mpudT, 14 1T, BRIpaBHUBaHUE 10 MHpUHE. Bo
Bcex ciydasx tan mpugTa - Times New Roman, orctym a63arma 1.25 cM, TOTYTOPHBI MEXITyCTPOIHBIH
unTepBail. [lons: neBoe - 3 oM, mpasoe - 1 cM, BepxHee U HIKHEE - 2 cM. OTUeT TOJDKEH COAepkKaTh
cienyromntre eMeHThl: 1) TUTYIBHBIH TUCT ¢ 00s3aTeIbHBIM yKa3aHHeM BapuaHTa; 2) Llens paboTsr; 3)
3amanue; 4) OcHOBHas 4acTh; 5) BeBox

CaMOCTOA- CamocrosTenpHas pa60Ta CTYACHTOB 11O ,HHI[aKTH‘IeCKOﬁ CYTH NPEACTABIIACT €000 KOMILIEKC YCJ'IOBI/Iﬁ
TCIbHAasA pa60Ta 06yqu1/m, OPraHrU3yCMbIX NIPCTIOAABATCIIEM U HAIPABJICHHBIX HA CAMONIOATOTOBKY yYallluXCs. Vuebnas
ACATCIbHOCTb IPOTCKACT 0e3 HCMOCPCACTBCHHOTO YHAaCTH: MMPCTIOAaBATCIIA U 3aKJIHOYACTCA B
npopa60TKe JICKIMOHHOI'O MaTepHraja, IOATOTOBKE K J'Ia60paTOpHBIM 3aHATHUAM; U3YUCHUU y‘I€6HOI>‘I
JIMTEPATYPBI U3 OCHOBHOI'O U JOMOJHUTEIIBHOI'O CITMCKA.

3a4er 3ager sBisieTcst HOPMOIT OIEHKH Ka4eCTBa OCBOSHHS CTYICHTOM 00pa30BaTENbHOM IPOTPAMMBI 110
qucuumuHe. [1o pe3ynabTataM 3aueTa CTyA€HTY BBICTABIISIETCS OLIEHKA "3a4TeHO" WM "HE 3a4TEHO".
3adgeT MOKET MPOBOIUTHCA B (hOpMe YCTHOTO oTpoca 1o Omreram (Boripocam) i 0e3 OUIIeToB, ¢
IIpeABapPUTENHHON MOATOTOBKOH MITH 0€3 MOATOTOBKH, 10 ycMOTpeHHIo Kadeapsl. [IpenonasaTens
MOXKET IPOCTAaBUTH 3a4eT 0e3 orpoca Uik co0ece0BaHUs TEM CTYACHTaM, KOTOPbIE aKTHBHO
y4acTBOBAJIN Ha JIJAOOPATOPHBIX 3aHATHSX.

10. IlepeyeHb HMH(OPMALMOHHBIX TEXHOJOIUH, HCNOJIb3yeMbIX NPH OCYUIeCTBJEHHU 00Pa30BATENbHOIO
npouecca mo JMCUHUILIMHE (MOIYJI0), BKJIOYAs NepeyeHb NMPOrpaMMHOr0 ofecneyeHduss U MHGOPMALMOHHBIX
CIPABOYHBIX cHCTeM (MPU HEOOXOAUMOCTH)

Ilepeyenp MHPOPMAITMOHHBIX TEXHOJIOTHH, MCIOJIB3YEMBIX MPHU OCYLIECTBICHHHM 00pa30BaTEIbHOIO Ipoliecca Io
JUCUMIUIMHE (MOAYJII0), BKIIIOYAasi MEpedYeHb MPOTrpaMMHOro obecrieueHuss U MH()OPMALMOHHBIX CIIPaBOYHBIX CHUCTEM,
npencrasieH B [punoxenun 3 x pabodeit mporpamMme JUCHUTUINHBL (MOAYIIS).

11. OnucaHue MaTepUAJbLHO-TEXHUYECKOI 0a3bl, HeOOXOAMMOWN /IJs1 OCYlIecTBJIeHHs] 00pa30BaTeIbHOIO
npoiuecca no AMCUUIIMHE (MOAYJII0)

MatepuanbHO-TeXHIYECKOe obecriedeHrne 00pa3oBaTeIbHOTO MpoIlecca Mo TUCIHIUTHHE (MOAYI0) BKIIOYACT B
ce0s cireyronme KOMIIOHEHTHI:
YueOHast ayuTOpHUs A IPOBEACHUS YICOHBIX 3aHATHH JCKIIMOHHOTO TUIIA, CEMHHAPCKOTO THIIA, TPYIIIIOBBIX U
WHANBUAYAIBHBIX KOHCYJIBTAINH, TEKYIIIETO KOHTPOJISI ¥ IPOMEXKYTOUHOH aTrTecTaru Ne 61
Kommnext mebenu ans npenonasatenst — 1 mMT., mocajgodHble Mecta sl oOydarommuxcs — 30 mT., OJHOMECTHBIC
CTOJBI — 12 MWIT., KOMOBIOTEPHBIE CTONBI — 18§ mIT., KOMIBIOTEPH! — 19 MIT., HHTepaKTHBHAS MaHeNb — | mIT., MeIoBast T0CKa
HACTEeHHas — | IIT., BBIXOA B MHTEPHET, BHYTPHUBY30BCKasi KOMITBIOTEPHAs CETh, JOCTYH B JIEKTPOHHYIO HHPOPMALMOHHO-
00pazoBaTeNbHYIO CPEy.

[Momemenune st camocrositensHON paboTst Ne 10

[ocamounple MecTa At MoNIb30BaTeseil — 28 IMT., METAJUIMYECKHE JBYCTOPOHHUE CTEJUIaKH At KHur — 11 mr.,
KHYDKHBIH KA OTKPBITHIN — 5 IIT., IpoeKTop — 1 mT., HOyTOYKH A mojb3oBareneit — 11 mr., mkad xatanoxHbIi — 8
mT., mKad Uit ogexasl — 1 mT., kKcepoke — 1 mr., padounii cTos 6nbnrorekaps — 1 wT., KoMnbloTep ondarorekaps — 1
IIT., BeIlaJka JuIl OAEXKIsl — | INT., kamo3u pyloHHble «Omera» c ¢oronedyarslo — 4 INT., CTEHJ HACTCHHBIH
(OpoHnpoBaHHOE CTEKJO) — 4 MIT., MKad-BUTPUHA BCTPOCHHBIH B apKy — 2 IIT., MKad-BUTPUHA CTEKISHHBIA — 2 mT.,
CTeJUIaX TPYOUJaThIi ¢ NEPEBIHHBIMY MOJKAMH — 2 MIT., pabounii cTon s nHBanuaoB u aur ¢ OB3 — 2 mr., cron CHU-1
pabounii sl MHBAINA0B-KOJISICOYHUKOB — | IIT., KOMIIbIOTEP— 2 IIT., HAYIIHUKH — 2 HIT., YCTPOUCTBO «I OBOpsIIIast KHUTa
(Tudnorneep) — 2 WIT., BUACOYBEIUYNUTENb — 2 IIT., PAJAXOKIAcC — | IIT., TOPTATUBHBIA TaKTHIbHBIA auciuied - 1 mr.,



CKaHUpyrolasa 4yuTaroiias MaluHa - 1 mT., CKaHep — 1 miT., Be6-KaMepa -1 IOT., BBIXOJA B UHTCPHET, BHYTPUBY30BCKas
KOMIBIOTEPHAs CETh, JOCTYII B 3JICKTPOHHYIO I/IH(l)OpMaIII/IOHHO-O6pa30BﬂT€HLHyIO cpeay.

12. CpeacTBa ajanTauuy NpenogaBaHus TUCUMILIMHBI K MOTPEOHOCTSM 00y4aOIIMXCS MHBAJIMI0B M JIMI[ C
OrPaHUYEHHBIMH BO3MOKHOCTSIMH 3710POBbSI

IIpu HEOOXOMUMOCTH B 00pa30BATENLHOM TIPOIECCE MPHUMEHSIOTCS CIAEAYIOIIME METOABl W TEXHOJIOTHH,
oberyaroniye BOCIPHUATHE WHPOPMAIMU OOYUYArONMMHUCS WHBAJIHIAMUA U JIMIAMH C OTPAHUYEHHBIMH BO3MOXXHOCTSIMH
3JI0POBBSI:

- CO3JaHU€ TEKCTOBOM BEpCcUn JI000r0 HETEKCTOBOTO KOHTEHTA JJId €ro  BO3MOXHOI'O HpeO6p3.30BaHI/IH B
AJIbTCPHATHUBHBIC (l)OpMI)I, yquHme JJIA pas3jInYHbIX HOHB3OBaTeJIeﬁ;

- CO3JlaHME KOHTEHTa, KOTOPBIH MOXKHO TPEJICTaBUTh B PA3NMYHBIX BUAAX 0€3 MOTEpPH IAHHBIX HIIH CTPYKTYpBHI,
MIPEAYCMOTPETh BO3MOXKHOCTH MAacIITa0MPOBaHMS TEKCTa W M300paXEHHMH O€3 MOoTepH KadecTBa, INPEAyCMOTPETh
JOCTYITHOCTb yTIPABJICHHUSI KOHTCHTOM C KIIaBUAaTypHI;

- CO3/1aHHME BO3MOKHOCTEH [UT 00yJaroIMXCsl BOCIPHHNMATE OIHY U Ty ’k€ MH(OPMAIUIO U3 PA3HBIX HCTOYHUKOB -
HampuMep, TaK, YTOOBI JIMIA ¢ HApYMICHWSIMH ClIyXa MOJydald HH)OPMAanWio BU3yalbHO, C HAPYIICHUSIMH 3pEHHA -
ayAnalbHo;

- NpHUMEHEHHE IPOTPaMMHBIX CPEICTB, OOECIEYMBAIOUINX BO3MOXKHOCTh OCBOCHMS HAaBBHIKOB U yMEHHH,
(dbopMHpYyEeMBIX AMCIMIUIMHOM, 3a CYET aJbTEPHATUBHBIX CIIOCOOOB, B TOM WYHCJIE BUPTYAIbHBIX JlabopaTtopuii u
CUMYJIALIUOHHBIX TEXHOJIOTU;

- OPUMEHCHHE JUCTAHIIMOHHBIX OO0pa30BaTEIbHBIX TEXHOJIOTHH Ui mepegadd WHGOpPMAIMK, OpPTraHU3aIUH
Pa3IMYHBIX (OPM HHTECPAKTUBHOW KOHTAKTHOW pabOThI 00YydaroIerocs ¢ MperojaBaTelieM, B TOM 4YHCJIC BeOWHApOB,
KOTOPBIC MOTYT OBITh HCIIOJB30BaHBI Ui MPOBEACHUS BUPTYaJIbHBIX JICKIIMHA C BO3MOXKHOCTHIO B3aMMOJICHCTBHS BCEX
YYACTHUKOB JHMCTAHIIMOHHOTO OOYYCHHS, MPOBEACHUSA CEMHHAPOB, BHICTYIUICHHUS C JOKJIAJAaMHU M 3alUThl BBITOJHCHHBIX
paboT, IpoBeIeHHs TPSHUHIOB, OPraHU3aI[MH KOJJICKTUBHOM padoThI;

- TpUMEHEHWe MNCTAHIHOHHBIX OOpa3oBaTeNbHBIX TEXHOJOTHHA Ui oOpraHu3anmuu (HopM TEKyImero u
MIPOMEKXYTOYHOTO KOHTPOJIS;

- YBEIMYCHHE MPOJOJDKUTENFHOCTH CHAYM  OOYYAIOIMMMCS WHBAIWAOM WM JIMIOM C OTPAaHUYCHHBIMH
BO3MOHOCTSIMH 37I0POBBS JOPM MPOMEIKYTOYHOH aTTECTALMHU T10 OTHOIICHUIO K YCTAHOBJICHHON MPOJODKHTEIBHOCTH MX
ClIauu:

- TIPOJOJKUTENHLHOCTH Cllauu 3a4éTa WM dK3aMeHa, IPOBOJMMOro B NMUCbMEHHOH (opme, - He Oosee uem Ha 90
MUHYT;

- NPOAOJDKUTEIHHOCTH IOJTOTOBKM OOY4arolIerocsi K OTBETy Ha 3auéTe WJIM JK3aMEHe, NMPOBOJAMMOM B YCTHOM
¢dopme, - He Oosiee yem Ha 20 MUHYT;

- IPOJIOJDKUTENBHOCTH BBICTYIUICHHUS 00y4aroIerocs Ipy 3alliTe KypcoBoi paboThl - He OoJiee 4eM Ha 15 MUHYT.

orpaMMa COCTaBJIEHa B COOTBETCTBHU C TPeOOBaHUSMHU U y4eOHBIM IUIAHOM I10 HAMpPaBICHHUIO
II 0 oIroC BO 6

15.03.06 «MexaTtpoHHKa M pPOOOTOTEXHHKa» W NPOPII0 MOArOTOBKH "MHU3MYECKHE OCHOBBI MEXaTPOHHUKH W
POOOTOTEXHUKH".



Tpunoacenue Nel
K pabouyell npoepamme OUCYUNIUHBL (MOOYIs)
b1.B.]]B.02.02 Mawunnoe obyuenue

MUHUCTEPCTBO HAVKU U BBICIIETO OBPA30BAHMS POCCUMCKON ®EIEPALINU
denepanpHOE TOCYyJapPCTBEHHOE ABTOHOMHOE 00pa30BaTeIbHOE YUPEkKICHHE BBICIIET0 00pa30BaHus
"Kazanckuit (IIpuBomkckuit) ¢penepanbHbIi YHHBEPCHTET"

EnaGyxckuit uactutyT (Qununan) KOY

DoH/I OLIEHOYHBIX CPEACTB M0 AUCUUILINHE
Mawunnoe obyyenue

Hanpasnenne moarorosku: 15.03.06 MexaTpoHuka 1 poOOTOTEXHHKA
Ipoduns noaroroBkn: OuU3HYECcKre OCHOBBHI MEXAaTPOHUKH M POOOTOTEXHUKH

KBanudukanus BeIyCKHUKA: OakagaBp
®opma 00ydeHus: OUHO-3a09HAS
SI3bIK 0OyUeHUS: pyCCKUi

T'on Hawana oOyueHus mo oOpa3oBaTenpHON mporpamme: 2023



COJEPKAHUE

1. CooTBeTCTBHE KOMITETCHIINH IIAHUPYEMBIM pe3yabTaTaM O0YUIeHHS 110 TUCIUIDIHHE (MOJIYITIO)
2. Kpurepun oneHnBanus cOopMUPOBaHHOCTH KOMITETECHITHN
3. Pacnipenienenue onieHOK 3a (JOPMBI TEKYILIETO KOHTPOJIS U IIPOMEKYTOUHYIO aTTECTAIHIO
4. OnieHOUHBIE CPEACTBA, NOPAIOK UX IPUMEHEHUS U KPUTEPUH OLIEHUBAHUS
4.1. OrieHOYHBIE CPENCTBA TEKYIIETO KOHTPOJIS
4.1.1. Pedepar
4.1.1.1. ITopanok mpoBeeHMsL.
4.1.1.2 Kpurepuu olieHUBaHUSA
4.1.1.3. ConeprxaHue OLEHOYHOIO CPEACTBa
4.1.2. JJabopaTopHEIE paOOTHI
4.1.2.1. ITopanok mpoBeeHHs.
4.1.2.2 Kpurepuu olleHUBaHUSA
4.1.2.3. ConepxaHue OLEHOYHOr0 CPEACTBa
4.2. OueHoYHbIE CPEACTBA MPOMEKYTOUHOM aTTECTALIUU

3auer
4.2.1. YcTHBIN WM TUCHMEHHBIA OTBET Ha BOMPOC

4.2.1.1. Ilopanok mpoBeeHHs.
4.2.1.2. Kpurepuu ollcHUBaHHUSI.

4.2.1.3. OueHo4HbIE CPEACTBA.



1. CooTBeTcTBHE KOMIETEHIIMIA INIAHUPYEMBIM pe3yJIbTaTaM 00yueHHUs 10 TUCHUTInHE (MOIYJII0)

Kox m HamMeHoBaHHe

NHaukaTopbl AOCTHKEHUS KOMIIeTeHUMM

OueHouyHbIe cpeacTBa TeKyIero

KOMIIeTeHIINU AJI51 AAHHOM AMCIMILIMHBI KOHTPOJISl M IIPOME;KYTOYHOI aTTecTalMu
[IK-2 Cnocoben 3HaTh KJIACCHl 3aJad B MeEXaTpOHHBIX H | Tekymiuii KOHTPOJIb:
pa3pabartbIBath, POOOTOTEXHUIECKHUX CHUCTEMaX, pelmaeMbIx ¢ | PedepaT mo temam
OTJIaXXHUBaTh, BHEAPSATH U | TIOMOIIBIO NTOPUTMOB MamuaHOrO | Tema 1. OcHOBHBIE MOHATHS MAIIHHHOTO
COTIPOBOXKIATH o0OyueHus o0ydeHus
IpOTrpaMMHOE Tema 2. Knacrepuzarus
obecrieueHne Me- | YMeTh NpUMEHSTh aJropuTMbl MamnHHOrO | Tema 3. MeToa OmopHBIX BEKTOPOB
XaTPOHHBIX u | oOyyeHnss mnpu paspaborke, ommaake u | Tema 4. JlepeBbs pemeHui
POOOTOTEXHUYECKIX COTIPOBOXKICHUU IIPOrPaMMHOTO
cucTeM obecrieueHnst  Juii  MexaTpoHHbIX W | JlaDoparopHbie paboThI IO TEMam
POOOTOTEXHUUECKHX CUCTEM Tema 1. OCHOBHBIE TOHATUS MAITHHHOTO
o0ydeHus
Brnagers cmocoOHOCTRIO  peanu3oBbBaTh | Tema 2. Kmactepmsanus
QITOPUTMBI MAalIMHHOTO 00ydeHus mpu | Tema 3. MeTos OMOPHBIX BEKTOPOB
pa3paboTke, oOTiIagKe W compoBokaeHWU | Tema 4. [lepeBrs perreHui
MPOTrPaMMHOTO obecrieueHns ULt
MEXaTPOHHBIX U pOOOTOTEXHNYECKUX cucteM | [Ipome:kyTouHasi aTTecTalUs:
3auém
2. Kpurtepun ouennBanus ¢c(popMHPOBAHHOCTH KOMIIeTeHIMIA
Komner 3auTeHo He 3aureHo
CeHI U Broicokuii ypoBeHb | CpenHuii ypoBedb | Huskuii ypoBeHb | Huxe moporosoro
(OTIUYHO) (xopomo) (Y10BJIETBOPUTEIBHO) YPOBHS
(86-100 6a.1;10B) (71-85 6annoB) (56-70 6a10B) (HeyoBJIETBOpUTE
JIBHO)
(0-55 6ajioB)
1IK-2 3HaeT Kjacchl 3ajad B | 3HAaeT Kijacchl 3azad B | 3HaeT Kiacchl 3amad B | He 3Haer kiaccwl
MEXaTPOHHBIX U | MEXaTPOHHBIX U | MEXaTPOHHBIX U | 3ama4 B
POOOTOTEXHUUECKUX POOOTOTEXHUUECKHUX POOOTOTEXHUYECKUX MeXaTPOHHBIX n
CHCTeMaX, pEUIaeMbIX C | CHCTeMaX, peHIaeMbIX C | CHCTeMax, peIaeMbIX C | pOOOTOTEXHHYECKUX
TIOMOUIBIO ITOPUTMOB | ITOMOIIBIO ITOPUTMOB | MOMOUIBIO ITOPUTMOB | CHCTEMaXx,
MAaIIMHHOTO O0yYeHHUs MalIMHHOIO o0yueHHs, | MaIIHHHOTO 0o0yueHus, | pemaeMbIx c
JIOTTyCcKass HE3HAUMTENIbHBIE | JOIMycKas TUIHYHBIE | TIOMOILIO
OmMUOKN B PACCYKACHUSAX U | OMIMOKH B PACCYXIEHHSIX | aJTOPUTMOB
BBIBOJIAX U BBIBOJIAX MAaIIuHHOTO
o0OydeHusl.
YMeeT npuMeHsTh Ywmeer NPUMEHSTh | YMeeT npumensTs | He yMeeT
JITOPUTMBI MAIIHHHOTO AITOPUTMBI MaIIMHHOTO | aIrOPUTMBI ~ MAIIWHHOTO | TMPUMEHSTH
00yueHHs pH oOydeHHs Tpu pa3paboTke, | 00ydeHHUs P pa3padoOTKe, | alTOPUTMBI
pa3paboTke, OTIaIKE U OTJIaZIKE U CONPOBOXKACHHM | OTJIAJIKE U | MallMHHOTO
COIIPOBOXKICHUH MPOTPaMMHOTO COIPOBOXKICHUH 00y4eHus pu
IIPOTPaAMMHOTO obecrieueHns JUIA | TIPOTPaAMMHOTO pa3paboTke,
obecrieueHUs 115 MeXaTPOHHBIX u | obecrieyeHus JUIA | OTJanKe u
MEXaTPOHHBIX U POOOTOTEXHUYECKUX MeXaTPOHHBIX U | CONMPOBOXKICHUH
PpOOOTOTEXHUIECKHX CHCTEM, JIOTTyCKast | pOOOTOTEXHUIECKHX TPOTPaMMHOTO
CHCTEM HE3HAYNTEIHHBIE OINOKH. CHCTEM, JorycKast | obecrieueHus Ui
THIUYHBIE OIIUOKN MeXaTPOHHBIX u
POOOTOTEXHUIECKHUX
cUCTEM
Brnaneer criocoOHOCTBIO Bnaneer criocoGHOCTEIO Brnaneer criocoOHOCTBIO He Bnageer
peaIn3oBHIBATh pean30BBIBATh AJITOPUTMBI | PEANN30BHIBATH CIIOCOOHOCTBIO
JITOPUTMBI MALIMHHOTO MaIIMHHOTO 00y4YeHus pu ITOPUTMBI MAILIMHHOTO peain30BBIBaTh
oOy4eHust mpu pa3paboTke, OTIaaKe U o0y4eHHs npH pa3paboTKe, | alIrOpPUTMBI
pa3paboTke, OTJIaZIKe U COTIPOBOKICHUHT OTIaJKe U MaIIuHHOTO
COTIPOBOXKICHUHT MIPOTPAMMHOTO COIIPOBOKACHUH o0y4yeHus npu




IPOrpaMMHOTO obecrieueHust JUIs MIPOrpaMMHOTO pa3pabortke,

obecriedeHus 11 MEXaTPOHHBIX U o0ecreueHus s OTJIAJIKE U

MEXaTPOHHBIX U POOOTOTEXHUYECKUX MEXaTPOHHBIX U COIIPOBOXKICHHI

POOOTOTEXHUYECKUX CHCTEM, JOIyCKast POOOTOTEXHIMYECKUX MPOrPaMMHOTO

CHCTEM HE3HAYHUTENbHBIC OLINOKH CHCTEM, JOIIyCKas o0ecTeueHus s

THITHYHbIE OIIHOKH MEXaTPOHHBIX U

POOOTOTEXHUIECKUX
CHCTEM

3. Pacnpe)le.nemle OIICHOK 3a (l)Ole)l TEKYIIETr0 KOHTPOJIA U NMPOMEKYTOYHYIO aTTECTALlUIO

4 cemecTp:

Texkymmii KOHTPOJIb!

Pedepar

Tema 1. OCHOBHBIE TIOHATHS MAIIUHHOTO O00YIEHUS
Tewma 2. Knacrepuzanus

Tema 3. MeTo ONIOpHBIX BEKTOPOB

Tema 4. JlepeBbs pelieHuit

MaxkcumanpHoe komdectBo 6amios o bPC - 10.

JlabopaTopHbie paboThI

Tema 1. OCHOBHBIE TIOHATHSI MAIIMHHOTO O0yYEeHUS
Tema 2. Knacrepuzarus

Tema 3. MeTon OTIOPHBIX BEKTOPOB

Tema 4. JlepeBbs pelieHuit

MaxkcumansHoe konundectBo 0amtoB o BPC - 40.
Hroro 10+40= 50 6amios

I[Ipome:xkyTouHasi aTTecTanus - 3a4et- 50 6ayIoB.

IIpoMexyTouHast aTTECTAalMs MPOBOAUTCS TIOCIC 3aBEPINCHHS H3YYCHHs TUCIHUIUIMHBI WIH e¢ 4YacTH B (dopme,
ompeaesIeMoil yueOHbIM IJIAHOM OO0pa30BaTEIbHOW MPOrPaMMBI C LENBI0 OICHUTh PabOTy 00YyYaromerocs, CTEIeHb
YCBOCHHSI TEOPETUUECKUX 3HAHUH, YPOBEHb CHOPMUPOBAHHOCTH KOMIICTCHITHHA.

[IpenogaBaTenb, TPUHUMAIONINKA 3a4eT 00eCleUnBaeT CIyYaiHOE paclpeeieHne BapUaHTOB 3aU€THBIX 3aJlaHUH MEXITY
00yYaKOIIMMHUCS C TOMOIIbI0 OWJIETOB H/WIHM C NPUMEHECHHEM KOMIIBIOTEPHBIX TEXHOJIOTHI, BIpaBe 3a1aBaTh
00yuaromeMycs J0NOJHUTEILHBIC BOPOCH! U IaBaTh AOMOJHUTEIBLHBIC 3aaHUsI TIOMUMO TEX, KOTOPhIC YKa3aHbI B OMIeTe.
3aueT npoBoauTCcs 1Mo OmieraMm. B kakaom OmieTe OIeHOYHBIE CPECTBA OTHOTO BHA: YCTHBIM WIIM MTUCHBMEHHBIN OTBET Ha
BOTIPOC.

VCTHBIN WM MHCBMEHHBIH 0TBET — 50 6asuIoB.

Hroro 50 6aiios.

Oomiee KOIMIeCTBO OAJUIOB 1O TUCIHIDUIHHE 32 TEKYIIHH KOHTPOIb H MPOMEKYTOUHYI0 aTTecTanuto: 50+50=100 6ammoB.

CooTtBeTcTBUE 0AJIJIOB U OLIEHOK:
Jns 3auera:

56-100 — 3auTeHO
0-55 — He 3auTeHO

4. OueHo4YHbIe CpPeACcTBA, NOPSIAOK UX NPUMEHEHUS U KPUTEPUH OLleHUBAHUS
4.1. OueHoOYHBIE CPEICTBA TEKYLIEro KOHTPOJIS

4.1.1. Pedepar

Tema 1. OCHOBHBIE TIOHITHS MAITUHHOTO OOYYICHUS

Tema 2. Knacrepuzanus

Tema 3. MeTox OTTIOPHBIX BEKTOPOB

Tema 4. [lepeBbst pemeHu

4.1.1.1. Ilopsiaox npoBeaeHHs.

OOy4aromiuecst CaMOCTOATEIBHO NMUIITYT PabOTy Ha 3aJaHHYIO TEMY U CAAIOT IPETIOAABaTENI0 B MIMCBbMEHHOM BH/E.
B pabote mpowmsBomurcs 0030p Marepualia B ONpeAeNEHHONW TeMaTH4ecKoW oOyacTH JuOO mpeuiaraercs coOCTBEHHOE
pelIeHne ONpeeNEHHON TEOPEeTHYECKONW WM TPaKTHYeCKoi mpodiembl. OleHMBalOTCsS NpopaboTKa HMCTOYHHKOB,




HU3IIOKEHNE MaTepuana, (OpMyIHpPOBKa BBIBOJOB, COOJIOJIEHUE TpeOOBaHWH K CTpYKType W odopmieHHI0 padoThl,
CBOEBPEMEHHOCTD BBITIOJTHEHHA. B cimyuae myOnmaHO# 3amunTsl pedpepata OLEHUBAIOTCSA TAKKE OPATOPCKHE CIIOCOOHOCTH

TpeGoBanus k pedepaty

ITpu odopmiennn TekcTa pedepaTa ciexryeT IPUACPKUBATHCS CIEAYIONINX TapaMETPOB:

moJist: ieBoe — 35 MM, mpaBoe — 15 MM, BepxHee — 25 MM, HIDKHEe — 25 MM;

OpHEHTALUSI CTPAHMIIBI: KHIDKHAS,

mpudt: TimesNewRoman;

Kerib: 14 1t (IyHKTOB);

KpacHast cTpoka:1 Mm;

MEXAYCTPOUHBII HHTEPBA: OIYyTOPHBIH;

BBIPAaBHUBAHUE OCHOBHOI'O TEKCTA M CHOCOK: 10 LIIMPHHE.

Wnnroctpauiun B BUjE PHUCYHKOB, (DOTOCHHMKOB, CXEM M T.I. MOTYT pacrojlaratbCsi OPraHMYHO C TEKCTOM
(BO3MOXKHO Onrke K WILUTIOCTPHPYEMOW 4acTH) JHO0 Ha OTHAENBHBIX JHCTaX. B mo0oM cirydae BBIIOJTHACTCS HyMepallus
(ckBO3HAs [UIA BCEX PA3JIENIOB), KOTOpask pacmonaraercs BBepxy. IlogprcyHOUHYI0 HyMepanuio M HaJIHCh PacroyiaraTh
BHU3Y.

3akaHYMBACTCS TOSCHHUTENbHAS 3amrcka OMOIHOrpauYecKUM CHHCKOM HMCTOYHHKOB, K KOTOPBIM oOparmacs
CTYICHT BO BpeMs pabOTHI HaJ pa3padbaTeIiBaeMON TEMOM.

OO0beM  MHPOPMAIIMOHHO-TEXHOJOTHYECKOW  JOKYMEHTAMM HE  pEerIaMEeHTHpyeTcs — OH  JHUKTYeTCs
AOCTAaTOYHOCTBIO JJId MPAKTHYCCKOTO HNPHUMCHCHUS. KapTO‘-IKI/I 3aJaHus [Jis1 CaMOKOHTPOJIA (CCJ'II/I TaKOBBI I/IMeIOTCH)
BKJIaJIbIBAIOTCS B IIPO3pauHble (ailbl.

Pedepar 1o cBoeMy CTpyKTYpPHOMY COZEPKaHUIO TOJDKEH COJEPKaTh CICIYIOINE HIEMEHTHI:

- TUTYJIbHBIHU JIUCT;

- colepKaHue;

- BBEJICHHC;

- 0a30BOE MOHSTHS;

- HCTOpUYECKasl CIpaBKa (OCOOEHHOCTH 3apOXK/ICHUS U PA3BUTHS, OCHOBOTIOJIOKHUKH H T.11.);

- KIaccuuranus (BUIBL, GOPMBI H T.1I.);

- o01Iee ¥ 9aCTHOE ITOJIOKEHUS [0 IPIMEHEHHIO B yIeOHO-BOCTIUTATEILHOM ITPOIIECCE;

- TJ0Cccapuii;

- CIIMCOK HCIIOJIb30BAHHBIX HCTOYHUKOB

- IPWIOXKEHUs
4.1.1.2 Kputepun oueHMBAHUS

9-10 6au10B CTABUTCS, €CJIH 00YHAIOIIMIiCS:

Temy packpbil MOJHOCTHIO. [IpOJEMOHCTPHpOBaANl IMPEBOCXOAHOE BiaJeHHe MarepuaiioM. Vcmonb3oBan
HaJ1CKalnue UCTOYHUKU B HYKHOM KOJIMYECTBE. CprKTypa pa6OTLI COOTBETCTBYCT NOCTABJICHHBIM 3adavdaM. Crenenb
CaMOCTOSITEIIbHOCTH pabOThI BBICOKASI.

7-8 6a1J710B CTABUTCSI, €CJTH 00yUAIOIIHICSI:

Temy B ocHOBHOM packpblil. IIponeMoHCTpHpOBaN Xopoluee BilIafeHHe MarepuaioM. Vcrmonb3oBan Hauiexale
ncrouyHuk. CTpyKTypa pabOTbl B OCHOBHOM COOTBETCTBYET IIOCTaBICHHBIM 3agadaM. CTeleHb CaMOCTOSTEIIHHOCTH
paboTHI CpeTHsIAL.

5-6 6aJJ10B cTaBUTCS, €CJIH 00yYAOIIHiC:

Temy packpsun ciabo. IIpogeMoHCTpHUpOBaN YIOBIETBOPUTEIbHOE BIaJeHHE MaTephaioM. lcrmoib3oBaHHbIE
HCTOYHHUKH U CTPYKTYpa pabOThl YACTUYHO COOTBETCTBYIOT MOCTABJICHHBIM 3a7a4aM. CTENeHb CaMOCTOSITENBHOCTH Pad OThI
HU3Kasl.

0-4 6a1JI0B CTABUTCSI, €CJIN O0yHAIOLUICS:

Temy He packpbul. [IposeMOHCTPHUPOBAN HEYJOBIETBOPUTEIbHOE BIAJCHUE MarepualioM. VICroib30BaHHbIE
WCTOYHHMKHM HeZocTaTouHbl. CTpYKTypa pabOThl HE COOTBETCTBYET OCTABIEHHBIM 3a1a4aM. PaboTa HecaMocTosTENbHA.

4.1.1.3. Conep:xaHne ONEHOYHOTO CPEACTBA

BekrtopHBbIe npeicTaBIeHUS TEKCTOB U rpadoB.
AJTanTUBHBIC CHCTEMBI IIPOTHO3HPOBAHHUS.
I'eHeTHUECKHE aNTrOPUTMBI.

Henuneiinas perpeccusl.

TTouck ACCOMATUBHBIX IpaBUII.
Camooprannsyromuecs kapTsl KoxoHneHa.
MHoromepHast IMHEeHHAs perpeccust
OO0yuenue 6e3 yaurers.

MGTO}II)I TIOHMKCHUA PAa3MECPHOCTH.

0. Hepapxudeckre METOIBI KJIACTEPH3AIIHH.
1. Data Science.

12. TI'pagueHTHBIH CIyCK.

13. TlepeoOyueHnue MoaemnH.

14. Jloructuyeckasi perpeccus.

RBPOo~NoORrwWNDE



15. Anropurm AdaBoost.

16. MeToapl MPOrHO3UPOBAHHS.

17. MammHHOE 00ydeHue B 00pabOTKe TEKCTOB.
18. MammHHOE 00y4eHHE B TPAHCIIOPTE.

4.1.2. JlabopaTopHbIe padoThI

Tema 1. OCHOBHBIE TIOHATHS MAILIMHHOTO 00yYEeHUs
Tema 2. Knacrepuzanus

Tema 3. MeTon ONIOPHBIX BEKTOPOB

Tema 4. [lepeBbst pemieHui

4.1.2.1. Ilopsiiok mpoBeAeHHsI.

B aymuropun, oCHaImIEHHON COOTBETCTBYIOIIMM OOOpYIOBaHMEM, OOyYarOUINECs HMPOBOIAT Y4EOHBIE IKCIIEPUMEHTHI U
TPEHUPYIOTCS B NPUMEHEHHU INPAKTUKO-OPHEHTUPOBAHHBIX TeXHOJoruil. OLeHWBAIOTCA 3HAHHE MaTephaia U yMEHHE
MIPUMEHSATH €T0 Ha MPAKTHKE, YMEHUS U HaBBIKU 110 paboTe ¢ 000pyAOBaHNEM B COOTBETCTBYIOIEH NPEAMETHON 00IaCTH.

JlabopaTopHbIe pabOTHI MPOBOIATCS IpPENoIaBaTeIeM COTIACHO pa3paboTaHHOMY M YTBEPXKACHHOMY Ha Kadempe
paboueii mporpamme. Kaxnast abopaTopHO-TIpakTHdecKast paboTa BBINOIHAETCS IO ONpPEICICHHONH TeMe IPOTrpaMMbl B
COOTBETCTBUH C 33J]aHUEM.

[epen BbINONHEHNEM Ka)xJ0W pabOTBI CTYAEHTHI-0aKaNIaBpbl JOJKHBI MPopaboTaTh COOTBETCTBYIOIIUI Marepual,
HCIOJIb3Yysd KOHCIICKTBI TCOPCTUYCCKUX 3aH5[THﬁ, MCPUOANICCKUE U3TaHuA, y‘le6HO-MeTO[[I/I'~IeCKI/Ie mnocoous u y‘-Ie6HI/IKI/I

Ha KaXJIO0M 3aHATHUU CTYACHTbHI BBIIIOJHAIOT pa60Ty B COOTBCTCTBHU C €€ COACPKAHHUCM U METOANYCCKHUMU
yKa3aHUAMM.

ITo okoHYaHUM 3aHATHIT CTYAECHTHI OQOPMIIIOT OTUET 1O KaXXJ0H paboTe, COOIIoNast CIEAYIONIYIo GopMy:

e HaumeHnoBaHuE TEMBI;

o Ilens paboTHr,

e 3ajaHue U coJep)KaHHUE BBITIOJIHEHHON palboTHl,

e [luceMeHHBIC OTBETHI HA KOHTPOJIBHBIC BOIIPOCHI.

e BrBoxkI Mo mpoaeTaHHON paboTe.

o (CHIHCOK HCIOJIb30BaHHEIX HCTOYHUKOB.

4.1.2.2 KpuTepuu onleHUBaHUS

35-40 6a1J10B CTABUTCS, €CJIH 00yYAIOIIHIICS:

[IpaBUibHO BHIMOJHWI Bce 3amaHUs. [IpoIEeMOHCTPHpOBAN BHICOKMI ypPOBEHb BIAJCHUS MarepuaioM. [IposBieHBI
MIPEBOCXOIHBIE CTIOCOOHOCTH MPUMEHSITh 3HAHWS M YMEHUS K BBITIOJTHEHUIO KOHKPETHBIX 3aJaHUH.

29-34 6a1J10B CTABUTCSI, €CJIH 00YYAIOIIUIACS:

[IpaBUIbHO BEHIMONHWI OOJBIIYI0 YacTh 3aJaHuil. [IpUCYTCTBYIOT He3HAUMTENbHBIC OMMOKH. [IpomeMOHCTpHpOBaH
XOpOIIMH YpOBEHb BIAACHUS MarepuaioM. [IpOsSBICHBI CpemHUE CIIOCOOHOCTH NPUMCHATh 3HAHUA W yMEHUS K
BEITIOTHEHUEO KOHKPETHBIX 32 IaHHH.

23-28 6a1J10B CTABUTCS, €CJIH 00yYAIOIIHIICS:

3amaHus  BBINONHMI Oojee dYeM  HamojoBuHy. IlpucyrcTByroT cepné3Hble  omubOku. [IpomeMoHCTpHpOBaH
y)lOBHeTBOpHTeHLHLIﬁ YPOBCHb BJIAJICHUA MAaTCpHUAJIOM. HpOﬂBHeHBI HHU3KHE CITOCOOHOCTH MPUMEHATHL 3HAHUA U YMECHUS K
BBITIOJTHEHUIO KOHKPETHBIX Sa}IaHHﬁ.

0-22 6a/1510B CTABHUTCSH, €CJIN 00YYAIONIUIACSI:

3amaHus BBIIOJTHWI MEHEE 4UYeM HamoJIoOBHHY. [IpoeMOHCTpHpOBaH HEYAOBIETBOPUTEIBHBIN YPOBEHb BIIAJACHUS
MaTepuainoM. [IposBIIeHBI HEZOCTATOYHBIC CIIOCOOHOCTH MPHMEHSATh 3HAHHUS W yYMEHHUS K BBINIOJTHEHUIO KOHKPETHBIX
3aJIaHNMH.

4.1.2.3. Conep:xaHne ONEHOYHOTO CPEACTBA

JlaGopatopnas pa6ora 1. [IpenBapurenbHast 00padoTka JaHHBIX
3amanne

O3HAaKOMHUTHCS C BO3MOXKHOCTSIMHU aHAJTMTUYECKOTO IMaKeTa Deductor, BBITIOJTHUB HpI/IBe}léHHBIe HHXC 3a1aHUA.

HMmnopt gaHHBIX

VIMmiopT naHHBIX SBIISIETCS OTIIPABHON TOUKOW aHanu3a JaHHbIX. IMnopt B Deductor MoXkeT ocymiecTBISTECS U3
MOTYJIIPHBEIX (OPMATOB XpaHEHUS JaHHBIX, Takux Kak Excel, Access, MS SQL, Oracle, TexcToBbIiH (haiir 1 mpodnx.
Kpowme Toro, nmeercs yHuBepCcaIbHBIN JOCTYII K JIOOOMY HCTOYHHUKY JaHHBIX nocpenctBoM ADO nmun ODBC.
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VIMnopT JaHHBIX U3 TEKCTOBOTO (paiiiia ¢ pa3eNuTesIMA OCYIIECTBIIIETCS ITyTEM BBI30Ba MacTepa HMIIOPTA Ha MaHEeIH
«CueHapun.

= BusHec-npunoxerue
¥, 1C:Npeanpustue 7.7 Umnopr aaHHeix ua 1C:Npeanpustua 7.7
= basbl ganHbIx

) Basaaarmen HacTpoeHHbIi UCTOYHMK A3HHBIX
= MNpamoit gocTyn Kk Palinam

Bl Text(Diect) Texcrosoi ®aiin ¢ pasaenqrensmu (nNps

[T DBase (Direct) Ta6nuua & popmare DBase (npamoit aoc...
= Mexamuam MS ADOD

MS Excel Microsoft Excel (ADO)

MS Access Microsoft Access [AD0)

DBase (ADO) Ta6auubl & popmare DBase (ADO)

:Sj Text (AD0O) Texcrosoi @aiin ¢ pazaenurensmu (AD0)

9 ADD uctourmx ADO apaiisep 40CTYNAa K AaHHBIM

IMocne 3amycka MacTepa UMIOPTa yKakeM TUI uMIopTa “TeKCTOBBIN (aiii ¢ pa3aenuTeasaMu’ U IepeiieM K HaCTPOMKe
uMIopTa. YKaxxeM UMs (aiiia, n3 KOTOpOro Heo0X0IMMO OJIYYHTh JaHHbIE (IpUMep VIS MapuaibHOi 00paboTku). B
OKHE IIPOCMOTpPa BEIOPAHHOTO (aiiyia MOKHO YBHIETH COJCPKAHNE TaHHOTO (aiia.



MacTtep vmnopTa - Text {(Direct) (Z w3 7) = |DL§]
Mmnoprt Texcrosoro ¢anna
YKamuTE UMA TEKCTOBOMO PANMNA ANA UMNOPTA

Uma daiina ID:\SS\Proiecls\Deductoc\S amples\TestForPPP.txt :j
MpocmoTp BeiBpaHHoro aina
ApryMeHT AHoManuu Bonbwwe wyvbl  Cpearme wymsl  Manbie wyr & |
0 0 0 0.010766982 0,096101077 -0,035542974
0,02 0,019998667 0,0193398667 0,121877199 -0,072822839 0,0651664¢
0,04 0,039989334 0.039983334 -0,126413455 0,0822516395 0.0538453¢
0,06 0,059964006 0,059964006 -0,097298964 -0,039127784 0,0609711¢
0,08 0,0799146%4 0.084816585 0,141709041 0,092523579
01 0,099833417 0,099833417 0,07416128 0,02437307 0.0528225;.
012 0119712207 0119712207 0,202327333 0,124838473 014734831
014 0,139543115 0139543115 -0,006238541 0,126864534 0.17489237
0,16 0,159318207 0,159318207 0,33294777 0,085238625 0,1455756¢
018 0,179029573 0,179029573 0,279505602 0,085723008 0,1345083¢
02 0,1986639331 0.198669331 0.258280061 0277157184 0.1768275: =
«| | »

< Hasag I Nanee > I Otmena |

Jlanee nepeiiiemM K HacTpoiike nmapameTpoB umnoprta. Ha 3Toil ctpanuiie mactepa npeaocTaBisieTCss BO3SMOKHOCTh yKa3aTh,
C KaKoW CTPOKH CJIeTyeT Ha4aTh UMIIOPT, YKa3aTh, TO, YTO TIEPBasi CTPOKA SIBJISETCS 3ar0JI0BKOM, BO3MOXKHOCTh JO0aBUTH
MEPBUYHBIH KITI0Y. YKa3aTh, YTO SBISETCS CUMBOJIOM-Pa3CIUTEIeM CTOIOIOB, a TAKXKE YKa3aTh OTPAHUYHUTEIb CTPOK,
paszenuTeNb Heoi U IpoOHOH YacTH BEIIECTBEHHOTO YHCIIa, Pa3elIUTe)Ib KOMIIOHEHTOB JIaThl U ee Gopmar.



Mactep umnopra - Text (Direct) (3us 7) =10] x|

Umnopr Texcrosoro ¢anna
Yramure napamMeTpbl UMNOPTa TEKCTOBOr0 Paina m
Hayare uMNopT co CTPoKK I1 Evl [V MNepeas cTpoka ABNRETCA 3ar0N0BKOM

[T NoSaeure nepsusHbIt KMoy

 CumMBonOM-pasnenurensm ABNSETCH
& Cumeon Tadynsumu " Mpoten " Towa

(" Touka c 3ansaTo (" 3ansran " Npyroi I—

[T CuMrare NocNenoBaTensHbie pa3aenurend oaHUM

OrpaHuyiTens cTpok I_
Pasaenurens uenoi U ApoGHoi yacTedt wcna l_
Paanenurens KOMNOHEHTOB AaTbI [_ Popmar aarl [ddMM.yppy =]
Pa3genuTent KOMNOHEHTOB BPEMEeHH r Popmar epemerst  [hmm |

B nanHOM ciydae mapameTphl 10 YMOJIYaHHUIO Ha 3TOM CTpaHULle MacTepa YCTAHOBJIECHBI IPaBUIILHO, 8 UIMEHHO: Ha4yaTh
HUMIIOPT C TIEPBOH CTPOKH, IIepBasi CTPOKA SIBIIICTCSI 3aTOJIOBKOM, Pa3AeIUTEeIeM MEKAY CTOJIOAaMU SIBIICTCS 3HAK
TaOyJIALNK, pa3IeuTeNIeM IeTIoN 1 IpOOHOM YacTel sBIsieTcs 3amsaTas. Jlanee mepeiineM K HACTPOWKE CBOWCTB TMOJICH.

Ha sToMm mrare MacTtepa npeaocTaBiIseTcsi BO3MOKHOCTh HACTPOUTH MM, Ha3BaHHUE (METKY ), pa3Mep, THII JaHHBIX, BUJ
JAaHHBIX U Ha3HaueHue. HekoTophie CBOWCTRA (HAPUMEp, TUII JAHHBIX) MOXKHO 33/aBaTh /I BBIJCJICHHOTO HAOb0Opa
cTONONOB. Bua naHHBIX Oonpe/esnsieT — KOHEUHbIH J1 3T0 Habop (AMCKpETHBIE) WM OECKOHEUHBIN (HENPEPHIBHbIE).
Hasznadenue cTosOLOB ONpeaesseT XapaKkTep UX HUCHOJIb30BaHUs B JITOPUTMax 00paboTKH (IIPU UMIIOPTE MOMKHO
OCTaBHUTb 3HaYEHHE 110 YMOJIYAHUIO).

AprymexT Wms cronbua ICUU
9.0 Cunyc
9.0 AHonamu Merxa cTonbua |Aprynen
9.0 bonbume wyms! Tun aaHHbIx 9.0 BewecTeenHbit :j
9.0 Cpegrue wyme
9.0 Mansie wymbi Bua aaHHbIx - HenpepsisHsii L,
HasHauerue |© Wrpopmauvonroe |

JI71st mpaBUIBHOTO UMIIOPTA TAHHBIX HEOOXOAMMO U3MEHHUTH THIT JAHHBIX Y TEPBBIX TpeX cTon01moB («<APTYMEHTY,
«CNHYC», kAHOMAJINW»). Tun gaHHBIX 110 YMOTYaHUIO HEBEPHBIN, IIOCKOJIBKY MIPOTPaMMa OIIPEeIsieT ero,



OCHOBBIBAsICh Ha 3HAUCHUX IIEPBOM CTPOKH JaHHBIX. B MaHHOM ciydae TaM HaXOIATCs HylH — Ienble yncna. [loaromy
IIpoTrpaMMa OTIPEIENINIIA, 9TO CTOIOET] CONEPIKHUT IEJIOUNCIICHHBIC 3HAYCHHS.

BBIZ[eJ'II/IM UX C TOMOIIBIO MBIIIN U YKaKE€M UM THII JaHHBIX — «BGH.ICCTBCHHHﬁ». I[anee OCTaJIOCh TOJBKO BBIITIOJIHUTH
HUMIOPT AaHHBIX, HAXKaB HAa KHOIIKY «HYCK» Ha CJICAYIOUICM Mare Mactepa uMImopTa.

[Mocne UMNOpTa JaHHBIX HA CICIYIOIIEM IIare MacTepa HeOOX0JMMO BRIOPATh CIIOCO0 0TOOpaKeHUs NaHHBIX. B 1aHHOM
cilydae caMbIM HH(OPMATHBHBIM SBJISICTCS TUArpaMMa, BEIOEpEM ee.

| ¥ TatinuuHbie aaHHbie

[T Tabmuua Orofpaxaer aaHHbie B BUAE TabAMubI

[T Crarucruka Drofpakaer CTATUCTUYECKUE AaHHBIE BbIGOPKM

M Auarpamma Orofpaxaer AaHHLIE B BUAS AUArPAMMB

[T Tucrorpamma Orofipaxasr gaHHLIE B BUAE MUCTOrPaMMbl
= OLAP aHanus

[T Kyb MHoromepHoe oTofpakeHue [Kpocc-Tatnuua U Kpocc-auarpammal
=~ Mpoyee

[T Onucanue Ceeaenus 0 napamerpax

Or Toro, Kakue crocoObl 0ToOpaXkeHust OyayT BEIOPAHbI HA TOM JTalle, 3aBUCAT IOCIEIYIONINE Iark MacTepa. B naHHOM
cllydae HeoOXOJMMO HACTPOUTD, KAKHE CTOJIOIIBI AUATPAMMBI CIIEyeT 0TOOpaXaTh  KaK HMEHHO.

Mactep vmnopTa - Text (Direct) {7 u3 8) - =|:]|_>£|
Hacrpo#ika cronbuos auarpaMmmsi —
HacTpoika pasmuHeix NAPaMETPOB CTONGLOB AUarPaMMbI " I I
MeTxa cTonfua | Tun aanron |Ueer | 4
U Aprymenr 9.0 BewecreserHbilt [m] 4
[ o0 G cuicTeerbt o
L AHoManuu 9.0 BewecrsenHbit o +
|| Bonblume wymel 9.0 BewecTeerHbiit o
| CpeaHue wymbi 9.0 BewecTeeHHbi (]
L Maneie wyme: 9.0 BewecTeerHbit O *
Tun IE HenpepbisHbie MM ZI Moanucu no X IApfgmem El
I~ 3navermanoX | =
< Hazan II DNanee > Ormena |




Bribepem mist otobpakenus none «CMHYCy» u tun auarpammsl «JInHAY.
Ha nocnexneM 1mare Mactepa HeoOXOJUMO YKa3aTh Ha3BaHHE BETKH B IE€PEBE CIICHAPHUEB.

Hanwmem B mosie 3arojoBka okHa «IMImopT npumepa [yist AEMOHCTPAIUH MapIUaTEHOW 00pabOTKM» U HaxxMeM «I 0TOBOY.
Ha stom pabora MacTepa UMITOpTa 3aKaHYUBAETCS. Terneps B IePeBe CIICHAPUCE ITOSBUTCS HOBBIH y3€I ¢ HEOOXOAUMBIMU
JAaHHBIMH. B TTIaBHOM OKHE MPOrpaMMBbI IIPEACTABICHBI BCE BRIOPAHHBIC 0TOOPaXKCHHS JaHHBIX 3TOTO y3i1a. B nanHOM
Cllydae TOJIBKO JuarpaMma.

F4 Deductor Studio Professional (Hosbii) - [Texcrossi dain (D:
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Texkcrosbmt @aiin [D:ASS\Projects\

[Tpumeps! npenoO6pabOTKH JaHHBIX

YacTto ucxomHbIe TaHHBIC TS aHATN3a HE TOAATCS, a KAYeCTBO JaHHBIX BIMSACT HA KAYECTBO PE3yIbTAaTOB. Tak 4ToO BOIIPOC
MTOJITOTOBKH JaHHBIX JUIS TIOCIEYIONIETO aHAIN3a SBIISICTCS OYeHb BaKHBIM. OOBIYHO «CHIPBIC» JTaHHBIE COJICPIKAT B cebe
Ppas3yIMyuHbIe HIYMBbI, 32 KOTOPBIMHU TPYIHO YBUJIETh OOIIYIO KapTHHY, a TAK)Ke aHOMAJIMK — BIMSHUE CITy4aiiHO, 100 peiko
MIPOUCXOTUBINNX COOBITHI. O4EeBHUIHO, YTO BIMSHUE STHX (PAKTOPOB HA OOIIYIO MOJAETH HEOOX0IMMO MUHUMHU3UPOBATH, T.
K. MOJICJTb, YUUTHIBAIONIAS X, IOJYYUTCS HEaJICKBATHOM.

[MaprmansHas npenobpadboTka

[MapumaneHas nperoOpaboTKa CITyKUT I BOCCTAHOBJICHHUS IPOITYIICHHBIX JaHHBIX, PEJAKTHPOBAHUS aHOMAIIBHBIX
3HAYCHUH U CICKTPAILHOW 00padOTKE NaHHBIX (HAIPUMeEp, CTIaKUBaHHS JaHHBIX ). IMEHHO STOT MIar 9acTo IPOBOIHUTCS B
MEPBYIO OYEpEb.

Wcxonnbie naHHbIE



mycteie), KAHOMAJIN» — curyc ¢ Betopocamu, «bOJIBIIIVE HIYMBI» — 3Hauenus cuHyca ¢ OOIBIINMH ITyMaMH,
«CPEJJHUE HIYMBI» — 3Hauenus cunyca co cpenaumu mymamu, «MAJIBIE ITYMBI» — 3HaueHHs ciHyca ¢ MalbIMi
mymamu. Bce maHHbIe MOXKHO yBHIETh Ha JUarpaMMe Iociie UMIIOPTa U3 TEKCTOBOTO (aiiia.

PaccmoTtpum npumenenne o6paboTKH Ha puMepe naHHbIX U3 daiina «TestForPPP. txt». On conepxut Tabauiy co
cnenytormumu nosivu: «KAPI'YMEHT» — apryment, « CHHYCy» — 3HaueHHns cuHyca apryMeHTa (HeKOTOpbIe 3HAYCHHUS

YacTo ObIBacT TakK, YTO B CTOJIONE HEKOTOPHIE JAHHBIE OTCYTCTBYIOT B CHUTy KaKnX JINOO MPUYNH (aHHBIE HE U3BECTHBI,
100 UX 3a0BIIH BHECTH U T. 11.). OOBIYHO M3—3a ATOTO NMPHIUIOCH OBl YOpaTh U3 00pabOTKH BCE CTPOKH, KOTOPHIE
coneprkat npormymeHHsle fanable. Ho Mexanusmsl Deductor Studio mo3BomstroT pemmts 3Ty npobiemy. OUH 13 M1aros
napIyaitbHON 00padOTKH KaK pa3 OTBEYaeT 3a BOCCTAHOBJIEHUE NPOITYIIEHHBIX 3HaueHnH. Eciu naHHbIe ynopsiio4eHsl

a) Cronber ¢ npoIynIeHHBIMU JTAHHBIMU
6) CronOer ¢ aHOMaUAMU (BEIOpOCAMI)
B) Ctonbers ¢ 60bIIMMH IITyMaMU

r) Cronber co CpeTHUMU ITyMaMHu

1) Crosbert ¢ MaJbIMK IIyMaMH
BoccTaHoBeH e MPOMYIIEHHBIX JaHHBIX



(mampuMmep, TI0 BpeMEHH), TO PEKOMEHAYETCS B KaUeCTBE BOCCTaHOBIICHHS MPOIYIIEHHBIX 3HAYCHNH HCIIOIB30BATh
aTNMPOKCUMAIINIO. ANTOPUTM caM oA0epeT 3HaueHNe, KOTOPOe JOIDKHO CTOSATh Ha MECTE TIPOITYIEHHOTO 3HAYCHHUS,
OCHOBBIBAsICh Ha ONM3NIEKAIUX JaHHBIX. ECITH ke TaHHbIE HE YIOPSI0YeHB], TO CIEeIyeT HCIIOIB30BATh PEXKIM
MaKCHMAaJIbHOTO TPaBAOIOA00HS, KOTAa aTOPUTM IIOACTaBIIIET BMECTO MIPONYIIEHHBIX JaHHBIX HanOOJIee BEPOSTHEIC
3HAYCHUS, OCHOBBIBASCH Ha BCeil BEIOOPKE.

JUi1st IEMOHCTPAIMH BOCIIONB3YEMCsl MACTEPOM MaplUanbHON 06paboTku. MMmopTupoBas (haiiin MOKHO YBUACTH, UTO B
cronbue «CUHYC» comepxaTcs mycTble 3HaueHus. Ha tuarpaMme BbIle BHIHO, YTO HEKOTOPHIC 3HAYCHHS CHHYCA
nponyiuenst. s gansHeiimen 06paboTKi He0OOXO0IMMO U3 BOCCTAHOBUTS. J{JIsl 3TOTO ClIeAyeT 3amyCTUTh MacTep
napIyantbHON 00paboTKH.

= O4McTEE AaHHB

M E SHHE, PEQAETHROBSHH

2512 PakTOpHLIA aHams  [0saOKEHIE DEIMEDHOCTIH BXOAHEIX d...
222 KoppenauMoHHEE 2. YoTpasetiie HESHAYALWMY BaKTopoR

B OyGnmearel W npar.,, BemeneHue aybnukaros ¥ NPOTHBORE, .,
¥ PuneTpauLA P UMETRSUMA CTROK TaAMUE Mo Ucno. .,

= TpaHCPOpaLMHa §aHHER
.69 HacTpolika Hadopa ... M amenetise NapareTpoB MCTOYHUES ...

ITockonbKy 1aHHBIE B HCXOJHOM HaOOpe yNopsIOYeHsb!, Ha CIEAYIOIEM Iare MacTepa 00paboTKH BBIACINM I0JIC
«CHUHYC» u ykaxkeM Ui Hero THUI 00paboTKu «AMIpokcuManms». Tak Kak B TaHHOM cIydae OOJbIIe HUYero He
TpebyeTcsi, TO OCTaTbHBIC TapaMeTpbl 00paObOTKM OCTABIAEM OTKIIOUEHHBIMU. [lepelinst Ha cTpaHuIly 3amycka mporecca
00paboTKH, BHITIOTHIEM €€, HAKaB Ha ITyCK, U JAajee BRIONpaeM THIT BU3yalu3anni 00pabOoTaHHBIX JaHHbIX (KaK B IpUMeEpe
HMIIOPTA).
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= Mansie wyms

" [ArmpoKeUMan

PBKDMBHU.HETGH HMEMANEABATE AR
YNOpPA4OYEHHEIE MO BREMEHMH 0aHHEM

{" MakcumansHoe Npapgonooodue

[MogcTaenAeT Hakbones BEQOATHLE 3HAUEHIMA BMECTD
NponylEeHHBRE 0aHHbEE. PEKEIMEHE'@E?CG onga
HEYNopAaOoHEHHERE 0aHHBR.

IMocrie BBIMONHEHUS Mpollecca 00pabOTKK HA TUarpaMMe BHJIHO, YTO MPOIMYCKH B JaHHBIX UCUYE3IIH, YTO U OBLIO
HEOOXOIUMO CJIEIATh.
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VY nanenue aHoMaIuu

AHOMaNMH BCTPEYAIOTCS B «CHIPBIX» JAHHBIX HE peke mryMoB. [1o cymecTBy oHM BOOOIIE HE JOKHBI OKA3bIBATh
HUKAKOTO BIISIHHS Ha pe3yibTaT. Eciy ske OHM MPUCYTCTBYIOT MPH IMOCTPOSHUH MOJICIH, TO OKA3hIBAIOT HA HEe BeCbMa
Oonpmioe BrusHEE. T. €. MpeaBapUTeIFHO MX HEOOXOIMMO YCTPaHUTh. TakKe OHH MOPTST CTATUCTHICCKYIO KapTUHY
pacupeneneHus naHHBIX. K mpuMepy, BOT Kak BHITIIAAAT JaHHBIC C aHOMAIHAMH, a TaKKe THCTOTpaMMa MX paclpeleIeHuUs:

001 2000-M10 2001 -M0G  2002-MDS  2003-M04  2004-h
Hata (Mag + Macaw)

O‘IGBI/I,Z[HO, YTO aHOMAJIMU HE MMO3BOJIAIOT OIIPEACIIUTDE KaK XapaKTEp CaMUX JaHHBIX, TaK U CTATUCTUYCCKYIO KaPpTUHY.
Ilocie YCTpaHCHUA aHOMAaJIHI Te JKe JaHHBIC MPEACTABIAIOTCA B CICAYIONIEM BUJIE:

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

[y

J-MOT  2000-M11 2001-M0S 2002-MO7 2003-M05 =1
NaTa (Fog + MecAL) 62523 : 829233 1 562656 : 1 92936E6

DTOT mpUMep ellle pa3 NoJYECPKUBAET HEOOXOMMOCTh IPOBEACHUS MaPIUATBHON 00paO0TKH JaHHBIX IIEPE]l aHATH30M.
Bepnemcs k npumepy ¢ yaanerneM anomanui u3 noiast «AHOMAJINW» nMnopTHpoBaHHOH TaOIHUITHL.
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¥ FPeoakTHpoDanHe anomMansHoi SHasersed

B macTepe mapunansHON penodpadboTku Ha TpeTbeM mare Beioupaem moie «KAHOMAJIMW» u yka3piBaeM eMy THII
00paboTku «Y 1alieHHs] aHOMAJIBHBIX SIBIICHUN», CTeneHb noaaBieHus «bonpiasy. Tak kak Oonblie HUKakux 00paboTok
HE IUIAHUPOBAJIOCH, TO TIEPEXOANM Ha IIar 3aIrycka rnpoiecca 00padotku u HaxxumaeM «Ilyck». [Tocie BimosHeHNs
nporecca 00pabOTKH Ha JUarpaMMe BHIHO, YTO BBIOPOCH! HCUE3JIH, OCTANINCH JIMIIb HEOOIbIINE BO3MYIIEHHS, KOTOPbIe
JIETKO CTJIaJNTh NP TIOMOIIM CHEKTpajIbHONW 00pabOTKH.
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CnekrpasbHas 00paboTKa.

JlaHHBIE, KaK MBI BUIAM M3 TPEIBIIYIIEr0 IpHMepa, OBIBaeT HEOOXOIMMO CriaaauTh. CrilaKMBaHHE JAHHBIX IPUMEHAETCS
JUTSL yIaJICHHs [ITYMOB M3 UCXOHOTO Habopa, (4To OyAeT IMpOoAEeMOHCTPUPOBAHO MO3HEE) & TAKKE IS BBIICICHUS
TEHJICHIUH, TPYIHO BUANMOM B ucxoaHoM Habope. [Tnardopma Deductor Studio mpemiaraet HECKOIBKO BUIOB
CHEKTPaNIbHOW 00pabOTKHU: CTIIKUBAHKE JAHHBIX ITyTE€M YKa3aHUS IOJIOCHI IPOITYCKAaHUS, BRIYUTAHNE IIIyMa IIyTeM
yKa3aHMs CTENEH! BBIYMTAHUA IITyMa U BEHBIIET IpeoOpa3oBaHue IMyTeM yKa3aHHs ITTyOHHBI pa3ioKeHHUs U IOpaIKa
BeliBieTa.

[IpogeMoHCTpHPYEM TaKO¥ METO CIIEKTPAIbHOM 00padOTKH, KaK BEHBIET MpeoOpa3oBanue. I 3TOr0 MpOIOIKIM
paboTy ¢ JaHHBIMH, TTOJYYEHHBIMH B IIpebLAYyIeM IpuMepe. Kak BUHO Ha pUCYHKE, aHOMAJINU ObUIM YCTPAaHEHBI, OJIHAKO
HeOouTbIIIe BO3MYIIEHNS ocTanuch. CrilaiuM MX IpH MOMOIIH HapIuaabHoi 00paboTku. {1 3TOro mocie ynaieHus
aHOMaJINi BHOBB 3aIlyCTHM MacTep MapuuaisHol 00paboTku. B Hem Ha geTBepToM mmiare BeiOepem mone «KAHOMAJIMIN»
U yKakeM eMy Tuir 00paboTku «BeiiBier mpeoOpazoBaHue» ¢ MapaMeTpamu 1Mo yMOTdaHU 0 (TITyOnHa pa3sioKeHus 3,
TIOPSZIOK BeHBIETa 6).
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Tax kak OoJibllle HUYETO HE IIAHUPOBAJIOCH, TO TIEPEHIEM C Iary 3alycka npouecca 00pabOTKH U BBITIOJIIHUM ee. B
Ka4yeCcTBE BU3yaaH3aTopa yKaxkem quarpammy. [lociie 00paboTKu MOKHO YOCIUTHCS Ha AUarpaMMe B OTCYTCTBHU
BBIOPOCOB U CPaBHUTH PE3yNbTaT € 3TATOHHBIM 3HaueHHeM cunyca (cronber; «CUHYCy»). Ha pucyHke kpacHbIH (TeMHBII)
rpaduK — 3HAYCHUS

CcuHyca, JKEJITBIN (CBGTHLIﬁ) — 3HA4YCHUA CTJIAKECHHOT'O CUHYCA MMOCJIC YCTPAHCHUA aHOMAaJIUH.
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VY naneHue mymoB

H_[yMBI B JaHHBIX HC TOJIBKO CKPBIBAIOT 06HIyIO TEHACHINIO, HO U MPOSBJIAIOT cebs IIpyu MOCTPOCHUU MOJCIIN TPOrHO3a.
W3-3a aux MOAECJIb MOXKET IMMOJTYUYUTHCA C INIOXUMHA OGOGH.[EIIOH.II/IMI/I Ka4yCCTBaMH.

B mpuMepe no naprmanbHO 00padoTKe, Kak OBLIO MOKa3aHo paHee, ecTh 3 cTonbma ¢ mymamu: «bOJIBIIWE HIYMBbIy,
«CPEJJHUE IIYMbI», u « MAJIBIE LIYMBI» - cOOTBETCTBEHHO CHHYC € OOJIBIINMH, CPEIHUMH ¥ MAJIBIMHU IYMaMH.
ScHo, uTo U1 ankHeIel paboThl ¢ JAHHBIMU 3TH NIYMbI HEOOXOANMO YCTPaHUTb.

CriektpanbHas 00paboTKa, Kak TOBOPHIIOCH paHee, MO3BOJISIET CNIENATh 3TO C TIOMOIIBIO YKa3aHUs JIJIsl 3THUX TIOJIEeH B
KadecTBe Tuma 00padboTku «Berantanue nryma». Hactpoiiku 06sagatoT onpeneaeHHol THOKOCThI0. Tak, CylecTByeT
OoubImas, CpeaHAS U Majas CTEIIeHb BRIYUTAHIS ITyMa. AHAINTHK MOXET II0A00paTh CTETEeHb, YCTPANBAIOIIYIO €T0.



VY nanenne OONBIINX, MAJIBIX M CPETHHUX IITYMOB.

Takum o6pa3om, B MacTepe napuuaibHOi 00paboTKy Ha YeTBepTOM Iuare Beioepem 1o oyepeau nosst «bOJIbIINE
TYMbI», « CPEAHUE HIYMBbI» u «MAJIBIE ITYMBI» , 3amagum Turm 06paboTku «BEUUTaHKE IITyMay U YKaXeM
CTETICHD TO/IABICHHS — «OONBIIAs), «CPEIHSS» U «Mallash» COOTBETCTBEHHO.

ITocne BeIMONTHEHNS 00PAOOTKH Ha AUATPAMME MOXHO MPOCMOTPETH MOIYYCHHBIE PE3YIIbTATHI.
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CrnaxuBaHue OOJBIINX, MAJIBIX U CPEAHUX IIIYMOB

B HCKOTOPBIX ClIy4asiX HCIJIOXHUEC PE3YJIbTAThl YAAJICHNUA IIYMOB JacT BCHUBIIET npeo6pa3013aH1/Ie. HOKa)KeM, KaKHne
PE3YJIbTAThI MOKA3bIBACT HA O3TUX K€ JAHHBIX 3TOT BUJ CHeKTpaHLHOﬁ o6pa60T1<1/1.

B mactepe mapumnansHoit 06padoTku Beioepem moist «bOJIBIIWE HTYMBbly, «CPEJHUE IITYMBbI» u «MAJIBIE
LTYMBbI», ykaxxem Tun o6pabotku «BeiiBneT mpeodpa3oBaHue», OCTABUB MapaMeTPBl 00padOTKH 110 YMOTIAHUIO
(rry6OuHa pa3noxeHus — 3, MopsIoK BeiiBiera — 6).

Ha nuarpaMme MOXKHO yOeIUTBCS B TOM, YTO JaHHbIE Ccriaauinck. CUHUN TpaduK — CriiaKeHHbIe OOJIBIIUE HIYMBI,
KPAaCHBIN — CIVIaJKEHHBIEC CPEJIHUE U JKEITHIN — CIIIAXKEHHBIE MaJlble ITyMbI. IIOBBICUTH KaueCTBO CIVIa’KUBAaHUS LIIyMOB
TaKUM CIIOCOOOM MOYKHO, IIyTEM [10JJ00pa y0BJIETBOPUTEIILHBIX TAPAMETPOB 00PabOTKH.
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@DaKTOpPHBINA aHAIHU3

DaKTOPHBIN aHATH3 CIYXHUT JJIS IIOHIDKEHHUS Pa3MEPHOCTH MIPOCTPAHCTBA BXOAHBIX (pakTopoB. OOpabOTKy MOXKHO
BBITTOJTHATH KaK B aBTOMATHYECKOM peXuMe (C yKa3aHHEM Iopora 3Ha4MMOCTH), TaK M CAMOCTOSATENIFHO (OCHOBBIBASICH HA
3HAUEHMSAX MaTPHIBl 3HAYUMOCTH).



Hcxomgnelie nanHbIe

PaccmoTrpum npumeneHre 00paboTku Ha mpuMepe AaHHbIX U3 (aiina «TestForCPP. txt». OH comepKuT Tadauiy co
cnenyroumu nosivu: «KAPTYMEHT» — apryment, «®AKTOP1», « DAKTOP2», « DAKTOP3» — BX0oHBIC 3HAUCHUS,
«PE3VJIBTAT1», «<PE3YJIbTAT2)» — BEIXOAHBIE 3HAYEHHS.

00,30,711,31,7 2232 733.33,744,347553576
AR RASHT

a) Bxognsie akropsr
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0) Boixos1

[oHnxeHue pa3MEePHOCTH MPOCTPAHCTBA BXOAHBIX (haKTOPOB
B macrtepe dakxroproro ananmsa 3agaauM «DAKTOP1», « DAKTOP2y, « DAKTOP3» BXOAHBIMU MOJISIMH,
«PE3VIJIbTAT1», «PE3VJIbTAT2» - BeixoaHbIMHY, a nI0JIe KAPT'YMEHT) — HenpuroaHbIM.

ﬂ APrYREHT
.'I P akropl
Py P akrop2
.‘ P akropd

..| Pesynerarl
'f} Pesynerar?

Cremyronyii mar npearaeT 3aiyCTUTh ITPOIecC TOHKEHUS pa3MEPHOCTH NMPOCTPAHCTBA BXOAHBIX GakTopoB. [Tocme
3aBEpIIEHIS MTpoIiecca Ha CIEAYIOIIEM IIare MmpeiaraeTcsi BeIOpaTh, Kakue U3 MOMyYeHHBIX B pe3ysbTaTte 00paboTKu
(haKkTOpBI OCTABUTH JIS AalIbHEHIIIeH paboThl. DTO JesiaeTcsl MyTeM yKa3zaHusl HEOOXOAMMOT0 opora 3HaYMMOCTH (TI0
YMOITYaHHIO TIOPOT 3HAYUMOCTH paBeH 90%, He Oy/ieM ero MEHSTB).
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r.I'IEIBHbIE E.OrMOOHEHT I I:DﬁCTBEHHDE BKHEI,IJ, B pE3YNeTAT EHMMGDHHH
3Ha4YEeHKE BEN30
JHaqeHue 1 2.000 GE.66 % BE.66 %
3HaueHue 2 | 1,000 | 33.34 % 100,00 %
[] 3Hauerme 3 | 0,000 | 00,00 %
Mopor aHauMmocTH [3] IHU II . ,=

Tenepb HEOOXOIMMO MEPEHTH Ha CIEAYIOIIUH AT ¥ BEIOPATh CIIOCO0 BU3YyallM3alyu: IPOCMOTPUM Pe3yIbTaThl Ha
quarpamme.
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a) Ucxonusre BxomHbIe (hakTopsl 0) [lomyueHHbIe BXOTHBIE (haKTOPEIL.

[Mocne 06paboTKH B HAOOPE IaHHBIX BMECTO TPEX MCXO/HBIX BXOJHBIX T10JICH MOSBUIIUCH JBa HOBBIX N0 — «DakTopl» n
«DakTop2» — 3TO Pe3yJIbTAT MOHWKEHHS pa3MepHOCTH (0bUIO 3 BXOAHBIX (akTopa, crano 2). Ha nuarpamme BuIHO, 4TO
«Daxrop2» — 6mu30k K noso «OAKTOP3», cienosarensio, «Paxropl» — 3To npeodpazoBanHble hakTopbl «DAKTOP1»
n «DAKTOP2y.

KoppensiuuonHslii ananus

KoppensiuoHHbIi aHaIN3 TPUMEHSETCS JJIs OIIEHKH 3aBUCUMOCTHY BBIXO/IHBIX MOJIEH JAHHBIX OT BXOJHBIX ()aKTOPOB U
yCTpaHEHUs He3Havyanmx GpakTopoB. [IpHHIUT KOPPEIAIMOHHOIO aHAIN3a COCTOHT B TIOUCKE TAKUX 3HAYCHUH, KOTOPHIC B
HaMMEHBIIICH CTEIICHH KOPPEIUPOBAHHBI (B3aUMOCBSI3aHbI) C BEIXOJIHBIM pe3ysbTaToM. Takue (hakTopsl MOTYT OBITh
HCKJIFOUCHBI M3 PE3yIbTHPYIOMIET0 Habopa JaHHBIX MPAKTHYECKH 0e3 moTepu nojie3Hoi nadopmarmu. Kpurepuem
MIPUHATHS pelIeHus 00 UCKITIOYCHUH SBIIICTCS TOPOT 3HAYUMOCTH. Ecii Koppersus (CTerneHb B3aUM0O3aBUCUMOCTH)
MEXIy BXOJHBIM U BBIXOJIHBIM (PAKTOpaMHU MEHBIIIE TIOPOTa 3HAYUMOCTH, TO COOTBETCTBYIONIHH (PakTOp OTOpackiBaeTcs
KaK HEe3Ha4Jallui.

WcxonaHpie naHHbIE



Paccmotpum npumeneHue 06paboTky Ha mpumepe naHHbIX U3 daitna « TestForCPP. txt». O copepxut Tabiuiy co
cnenyrommu noisivu: «KAPI'YMEHT» — apryment, « ®AKTOP1», « DAKTOP2», « DAKTOP3» — BxoaHBIC 3HAUCHUS,
«PE3VYJIbTAT 1», «PE3YJIbTAT2» — BHIXOJHEIC 3HAYCHHA. B TaHHOM IpuMepe onpeaeM CTETIeHb BIUSHUS BXOIHBIX
¢axTopoB Ha oauH u3 BEIX010B — «PE3YJIBTAT2» 1 ocTaBUM TOJBKO 3HAYMMEIE (DaKTOPHL.
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a) Bxomnrie dakropsr 6) Berxosr

YcrpaHeHne He3HaYalIMX BXOAHBIX (PaKTOPOB

B macrepe koppensiuuonHnoro ananuza 3agaguM «@AKTOP1y, «DAKTOP2y», « DAKTOP3» BXxogHbIMU NOJSMY,
«PE3VYJIBTAT2» - Beixoaubimi, a ot «KAPIYMEHT» u «PE3YJIBTAT 1» — unbopMaIiMOHHBIM.

O forpenr
'ﬁ P axTopl
Py 2 awcrop2
" P axropd

ﬂ Pesynerar]
.f> Pesynerar?

Crenyromuii mar npeiaraeT 3alycTUTh PoLecc KOppesiHoHHOro aHanu3a. [locne 3aBepieHus mpouecca Ha
CJIeIIYIOIIEeM IIare IpeasaraeTcs BEIOparTh, kakue (PakTophl OCTaBUTH AJI AaJbHeHel paboTel. DTo fenaercs 1100
BPYYHYIO, OCHOBBIBAACH Ha 3HAYCHUAX MaTPHUIIBI KOBApHALIUH, THOO ITyTeM YKa3aHHUs IOpOra 3HAUUMOCTH (110 YMOJTYaHHUIO
mopor 3HauuMocTH paseH 0.05). M3 paccunTaHHOW MaTpHIIBI KOBapHAIlUN BUIHO, 9TO BeIXoAHOE mmonie «PE3YJIBTAT2y
Hanpsamyro 3aBucuT oT molist «DAKTOP2» (BooOie, 3HaueHue K03 duimenra, papaoe 1.000 TOBOPHUT O TOM, YTO 3TH ITOJIS
WJICHTHYHBI), U B MEHBIIIEH CTENEHN OT OCTAIBHBIX (akTopoB. B maHHOM cityuae 6e3 noTepH nose3Hol HHPOpMaIH
MO’KHO UCKIJIIOUUTH U3 AanbHeimero paccmMorperus «Paxkroply» u «Dakrop3».
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BxopHeE NonsA

Fesynetard
[] FakTopl 0773
™ Paxrop2 | 1,000
[ ] Paxrop3 | 0,773

" PyyHO[ BRIGOp HEAHAYALLWY PAKTOROR

{* ABTOMETHHECKME BLIGOp HE3HAYALMY PAKTOROE B COOTBETCTEME © NOPOraM 3HAYMMOCTH
fm— )
e

Mopor aHa4HMOCTH 083

Tenepb HEOOXOIMMO MEPEHTH Ha CIIEAYIONIMI AT ¥ BEIOPATh CII0CO0 BU3YallU3aluu: MPOCMOTPHUM Pe3yJIbTaThl Ha
Jquarpamme (HarmpuMep, MOKHO yOeAUThCs B UIeHTUYHOCTH nonel «PakTop2» u «Pe3ynprar2y). Takum obpazom,
KOPPEJSALUOHHBINA aHAIN3 TI03BOJIHJI [TPOAHAIM3UPOBATh BIMSHIE BXOJHBIX ()AKTOPOB Ha Pe3yJIbTaT U UCKIIOYUTh
He3Havamue GakTopsl U3 JaTbHEHIIEr0 aHaIN3a.

Tpanchopmarust FaHHBIX

YacTb NpUMEpoB, BXOISIINX B IPYIITy TpaHc(hopMaIys JaHHbIX TOKa3bIBaeT, Kak C MOMOLIbI0 HHCTpyMeHToB Deductor
Studio MOXHO TOOUTHCS TE€X WIIM MHBIX IIPOMEKYTOUYHBIX 33]a4, Kacarolmuxcs cOopa aHaTUTHYECKOH HH(OpMAaLUH, THO00
pa30ueHns JaHHBIX Ha KaKHUe-THOO0 TPYIIIBI 10 ONPENECICHHBIM KPUTEPHAM.

Pa30Ouenne naHHBIX Ha TPYIIIHI

YacTo [u1s IPOBEICHNS aHAIN3A MIIM TIOCTPOCHHUS MOJISIH ITPOTHO3a IIPUXOANTCS pa30UBaTh JaHHbBIE Ha TPYIIIBI, HCXOS
13 OTIpeJIeNIeHHBIX KpUTEpHEB. B mepBoMm cirydae Takas HE0OXOIUMOCTh BOZHUKAET, €CITH aHAIUTHK JKETaeT IIPOCMOTPETh,
K npuMepy, HH(opMaluio He 1Mo Beeil COBOKYITHOCTH JJAHHBIX, & M0 ONPE/IeICHHBIM TpyINaM (Harpumep, Kakylo CyMMy
KpeauTa OepyT Ha Te WM MHBIE e , IM00 KPeAUTOPHI TOTO WIM MHOTO Bo3pacTa). Bo BTopom ciydae (porao3upoBaHue)
AHAINTHKY HEOOXOJMMO yUUTHIBATh TOT (DAKT, UTO ONpEAETICHHbIC TPYIIIHI (B TaHHOM Cllydae IPYHITbl KPEJUTOPOB) BEAYT
ce0st 110 pa3HOMY, ¥ UTO MOJIEJIb POTHO3a, HOCTPOSHHAs Ha BCEX JIAHHBIX HE OyJIeT YUUTHIBaTh HIOAHCOB, BO3HUKAIOIINX B
9THX Tpynnax. T. e. Iydie HoCTPOUTh HECKOJIBKO MOJIENEH MPOTHO3a, HAallpUMeEp, B 3aBUCHMOCTH OT CyMMOBOM TPYIIIIBI
KpeIuTa M CTPOUTH IPOTHO3 Ha HUX, HEXKEITH ITOCTPOUTH OJIHY MOJISIb IPOTHO3a. VICX0/s U3 3TOTO M HE TOJIBKO, B
Deductor Studio npenocTapisiercst MMpPOKHA HAO0OP HHCTPYMEHTOB, TEM MIIM MHBIM CITIOCOOOM ITO3BOJISIIOLINE pa30nuBaTh
HCXOJIHBIE TaHHBIE HA TPYMIIBI, TPYIIIHPOBATE JIFOOBIM CIIOCOOOM BCEBO3MOXKHBIE TIOKA3aTENH U T. II.

PaccmotpuM pazbueHne JaHHBIX Ha TPYMIEI HA IPUMEpEe JaHHBIX 110 PUCKaM KpeAUTOBaHUS (pu3mueckux Juil (DPaiin
«Credit. txt»). UaTepecyronmue vac ctonompl: «CYMMA KPEJIUTA», «IATA KPEAWUTOBAHUW S1», «I1EJIb
KPEAUTOBAHUA» u «BO3PACT».

[Tocne umnopra JaHHBIX U3 TEKCTOBOTO (haitia Hanbosee MHPOPMATHBHO NPOCMOTPETh JaHHBIE MOXKHO C TIOMOIIBIO
Bm3yanmu3atopa «Ky6», BeiopaB B kadectBe n3mepenuii cronous «BO3PACT» u «[IEJIb KPEAMTOBAHU», a B
kadectBe dakta — cronders «CYMMA KPEJIUTA». OctanbHbIe CTOJIONBI YCTAHOBUTH KaK HEIIPUTOIHBIE.



1, Uens kpeauroparia
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CrarucTiHyeckas MHPOPMALMA HEQOCTYNHA

Ha cnenyromem mare HacTpoiiku kyba cienyet ykazats uamepenue «L[EJIb KPEIMTOBAHUWS» kak uzmepeHue B
cpokax, a msmepenue «BO3PACT» kak U3MepeHUE B CTOJIONAX, MEPETANIUB UX C TOMOIIBIO MBIIIXA B COOTBETCTBYIOIIHE

OKHa 13 00JIaCTH TOCTYIHBIX H3MEPEHHH.
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B HTOI'C, HA KPOCC JUuarpaMmme (OI[Ha 13 3aKJIaJ0K BU3Yyalin3aTopa I(y6) MOKHO IMPOCMOTPETb UCXOAHBIC NTaHHBIC.
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Typnoeagku, paasnsusHiae W T.N
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13 20 21
17000001 &s50000
17500,00( 23 500,00
78 000,00 13 000,00
46 500,00 73500,00] 76 500,00
30 500,00
174 500.00) 138 500.00)127 500,00

PaszOucHue natel (1o HemeIsIM)

Pazbuenne naThl CITy>KHUT AT aHAIM3a BCEBO3MOXKHBIX TIOKa3aTeJIeH 3a ONpeeIeHHbIN eproa (IeHb, HEAENIs, MECSIIL,

kBapTai, rof). CyTh pa3OUCHHUS 3aKIF0YACTCS B TOM, YTO Ha OCHOBE CTOJIONA ¢ HHpopManueii o nate GopMupyercs Apyroi

CTOJ'I6GII, B KOTOPOM YKa3bIBACTCH, K KAKOMY 3a/IaHHOMY MHTEPBAJy BpEMCHU MPUHAJICIKUT CTPOKA JaHHBIX. Tun
HUHTEpBaJia 3a4aC€TCAd aHAJIUTUKOM, UCXOA U3 TOT'O, YTO OH XOYCT IMOJYYHUTh — JAHHBIC 34 I'0M, KBapTajl, MECAL, HEJACIIIO,

JACHDb WJIK Cpas3y IO BCEM MHTEPBAJIaM.



[Tycth HaM HEOOXOUMO TTOJIYIHTh JAHHBIE TI0 CyMMaM B3SITBIX KPeIUTOB 10 HenemsiM (B daiine «Credit. txt» comepKutcs
nHpopmanus 3a nepsbie ABe Hexenu 2003 rona).

st aToro B mactepe o0pabotku «J/lata u Bpems» Ha Bropom miare Beidepem mone «JATA KPEJJUTOBAHUS»
UCIIONIb3YEMBIM, B ITOSIBUBIIEHCS TIOCIIE 3TOT0 TabJIMIle HACTPOeK BEIOEpeM Ha3HAuYCHHE
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«HMcnonp3yemoe» B cronbie «Ctpoka» HanpoTuB cTpoku «I'ox + Hexemns». bonbie Hukakue HacCTpoilku He OHAK00ATCS,
MO3TOMY IepeiiieM aajnee K BEIOOPY THIa BU3yanu3anuu. BeibepeM B kauecTBe BusyannzatopoB «Tabmuiy» u «Kyo»,
IIOCTaBUB raJlouKH B COOTBETCTBYIOUIMX MO3UIUAX. B MacTepe HacTpoiiku moseil kyba BeIOepeM B KauecTBEe U3MEPEHUs
nosiBUBIIHU#Cs mocie 06padotku cronden «JATA KPEJUTOBAHUA YWStr (I'ox + Henens)» u cronoen «I{EJIb
KPEAUTOBAHII», a B kauectBe akta — «CYMMA KPEJIUTA». OcTanbHble MOJIs CACIaeM HEUCIOIb3yEMbIMHU.

Ha cnenyromem mare mepeHeceM OJHO H3MEPEHUE U3 00JIACTH «JOCTYITHBIX» B 001acTh «/3MepeHus B CTpOKax», a APyroe
— B o0mactb «/3MepeHus B cTondmax». TakuM 00pa3oM, Ha KpoccC IMarpaMMe UMEEeM CYMMBI B3ATBIX KPEAUTOB IO
HezelsiM (32 TIepBBIe IBE HENISNU T0/1a) B pa3pese Ielieil KpeIUTOBaHHUS.

Nara kpeaurosatua [[on + Hepena)] =

Uom rpommosorn IR

WHos w 137000,00] 495 000,00
Onnara 2a ofpazosasue 62000,00f 31200000( 37400000
Onnara yonur [Meg., opHa. MT.0.] 110500,00f 191 000,00) 3071 500,00
MEKYAKAE M PEMOHT HELBMMWMOCTH 404 000,00 S38000,00f 942 000,00
[Mokyrka Topapa G642 000,00 643500,00] 1285500,00
T UpNOEA0KM, DA3BNEYSHMA M T.IL 35500000 11350000{ 14900000
Mroro 1612 000,00) 13535000,00) 3547 000,00

B tabnwuie ¢ nanHbME BUAHO, 9TO HOBoE nosie - «JATA KPEJJUTOBAHUSA YWStr (Ion + Henenst)» cogepxut
OJIMHAKOBBIEC 3HAYCHHUS (J1aTa Havaa HelleNn) JUII CTPOK, KOTOPHIE TIONaaloT B OIHY M TY )K€ HEZeIo (JaTa Hadaia
HE/IeTH WM HOMEp HeJleNH C Hadyajia roja).
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Mokynka v PERFOHT HELBMAMMOCTI
Onnara aa ofipasoBaHye

MHoe

Mokynka Tosapa

KsanToBanue BO3pacTa KpE€AUTOPOB Ha 5 HUHTEPBAJIOB

YacTo aHaIUTUKY HEOOXOIUMO OTHECTH HEIPEPBIBHBIE JaHHBIE (HAIIPUMeEp, KOJMYECTBO POJaXK) K KAaKOMY-ITH00
KOHEYHOMY Habopy (HampuMep, BCIO COBOKYITHOCTH TaHHBIX O KOJIMYECTBE MPOJIaK HEOOXOIUMO pa3OUTh Ha 5 HHTEpBAJIOB
—ot 0 1o 100, ot 100 10 200 © T. 1., ¥ OTHECTH KaXKAYIO 3aIICh UCXOTHOTO Habopa K KAKOMY — TO KOHKPETHOMY
WHTEpBay) Ul aHaJIKM3a WK QUIBTPAlMU HCXOA MIMEHHO U3 9THX MHTepBanos. [yt atoro B Deductor Studio
NPUMEHSCTCS] HHCTPYMEHT KBaHTOBAaHUSA (WM JHCKPETU3ALIIHN).

KBaHTOBaHMe npeHa3HAuEHO AJI MpeoOpa3oBaHUs HENIPEPhIBHBIX JaHHBIX B AUCKpeTHEIE. [Ipeobpa3oBanue MoxeT
MIPOXOJMTH KaK M0 MHTEepBajaM (laHHbIE pa30MBaIOTCS Ha 3aJJaHHOE KOJIMYECTBO MHTEPBAJIOB OJIMHAKOBOM JUIMHBI), TaK U
10 KBAaHTWJISIM (JIaHHBIE pa30MBAIOTCS Ha MHTEPBAJIBI PA3HOM UTMHBI TaK, YTOOBI B Ka)/JOM HHTEPBaJIe HAXOAMIOChH
OJIMHAKOBOE KOJIMYECTBO JIaHHBIX). B KauecTBe 3HaUEHHH pe3ynbTUPYIOIIEro Habopa JaHHBIX MOT'YT BBICTYIIaTh HOMED
WHTEpBaJa, HWKHSS WIIM BEPXHsIA TPaHUIla HHTepBaJla, CepeIHa MHTEepBaa, IM00 MeTKa HHTepBasia (3HaYCHUS
oTIpefeIsieMble AaHATUTHKOM).

[IpumMepoM HCTOIB30BaHUS TAHHOTO HHCTPYMEHTA MOYKET CITY>KUTh pa30OneHre JaHHBIX O BO3pAcTe KPeIUTOPOB Ha 5
uaTepBasoB (10 30 ner, ot 30 o 40, ot 40 mo 50, ot 50 mo 60, cTapmre 60 ner).

I/ICXO}:[HI)IC JaHHBIC pacupeaCIATC IO IATU UHTEpBaJIaM UMEHHO TaK, IMOCKOJIBKY, COTJIACHO CTaTUCTUKE, MUHUMAJILHOC
3Ha4YeHUe Bo3pacTa Kpeauropa 19, a makcumansHoe 69 jieT. 9To He00X0IMMO aHATTUTHKY JUIS OLIEHKH KPEeTUTOPCKOM
AKTUBHOCTH PAa3HBIX BO3PACTHBIX T'PYIII, C UEJIBIO MMIPUHATUA PECIHICHUA O CTUMYJIMPOBAHUN KPEAUTOPOB B I'PyIIIax €
HHU3KOH aKTUBHOCTBIO (HAIIPUMEp, YMEHBIICHHE CTOMMOCTHU KPEIHTA I 3THX IPYIIN) U, OBITh MOXET, YBEIUYCHUE
NpUOBUTH B BO3PACTHBIX IPYIIAX KPEIUTOPOB C BEICOKUM PUCKOM (IIyTEM MPEIUIOKEHHS TONOIHUTEIbHBIX ITATHBIX
yeayr). [lpuueM aHaTUTHK XKelaeT BUICTh AaHHBIC B pa3pese M0 HeJesiM (II03TOMY IPOJOIDKUM paboTy Ha MOCISTHHUX
NOJyYEHHBIX JaHHBIX IPEIBIIYIIEro IPUMepa).

BOCHOJ’IBSyeMCﬂ MaCcTCpOM KBAHTOBAHUS.
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© YacThan coficTeernocTe g
O keapripa TFi RS |
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<] | L|_I Crammagmaoe omhn. |



https://pandia.ru/text/category/stoimostmz_kredita/

B Hewm BrIOepeM Ha3zHaueHHE Mo «Bo3pacT MCIob3yeMBIM, yKakeM crtocob pa3ouenns «Ilo nHTepBanaMm», 3amaaum
KOJIMYECTBO WHTEPBAJIOB PAaBHOE 5, B KAUECTBE 3HAUCHUS BEIOCpEeM «MeTKy HHTEepBaIay.

Ha cnenmyromem mare Mactepa orpeaesiuM caMi METKHA COOTBETCTBEHHO BO3pacTa KpeauTopos: «1o 30 ey, «ot 30 mo 40
JeT» U T. 1.

CTondukl ' WMHTepBans! [MameHEHEI]
M ram | |r"||-|'I'E|:IEIE|FH.'.I-Bi N | [ paHMlLa | heTka
12 Boapact 5 _ 1]
o] 23 Mo 30 fer
] 39 Ot 30 go 40 ner
2| 43 Ot 4000 50 ner
3l 53 Ot 5000 60 ner
4/ 1000 | Crapwe 60 ner

ITocne oOpaboTku BeIOEpeM B KauecTBe criocoba otoopaxenus «Kyo». B mactepe ykaxxem «CYMMA KPEJIUTA» B
kauectBe (akra, «<BO3PACT» u none «IATA KPEJJUTOBAHUS (I'ox + Henens)» B kadecTBe U3MEPEHUs, OCTaJIbHbIE
TI0JIA YKaKEM HCUCTIOJIb3YCMbIMU.

Hanee nmepeneceM «BO3PACT» u3 noctymHbeIX m3Mepernii B «3mepenus B crpokaxy», a «IATA KPEJUTOBAHUSA (T'ox
+ Henenst)» B «3mepenus B crondnax». Ha kpocc nuarpamme Teneps BUIHA HHYOPMAIHS O TOM, KAKHE CYMMBI KPEJIUTOB
OepyT KpeUTOPHI ONpPEJICNICHHBIX BO3PACTHBIX TPYIII B pa3pe3e 10 HeJeIsM.

Nara epeaurosatua [[on + Hepena)] =

200301 [2003w02  [Wroro
Tlo 30 ner 795 000,00 | 1516 500,00
Ot 30,00 40 ner 375 000,00 433000,00| &74 000,00
O7 40,2050 ner 19500000] 36250000 557 500,00
07 60 a0 60 ner 7300000]  21800000| 257 000,00
CTapwe B0 net 241 500,00 BO0B00,00( 302 000,00
Virara 161200000 193500000] 3547 000,00

Teneps aHaNUTHUK, IOJyYUB TAKHE JaHHBIE, MOXKET 1aTh PEKOMEHAALUN O CHUXKEHUU CTOMMOCTH KpeJuTa AJls JIUL, CTaplle
50 net, 1160 0 NPUMEHEHUHU KaKUX — HUOYAb JIPYrUX Mep, CIOCOOHBIX IIPUBJIEYb OOJIbIIEE KOJIMYECTBO KPEAUTOPOB ITUX
rpymi, 1u00 Mep, HapaBJIEHHBIX Ha TO, YTOOBI KPEAUTOPHI Opaiiil KPEAUT Ha OONBIINE CYMMBI.

OunbTpanus JaHHBIX

[Toutn Beera MCXOAHBINM HAOOP JAHHBIX, WIIM HAOOP TaHHBIX MOCKIE 0OPA0OTKH aHATUTHKY HEOOXOIUMO OT(MIBTPOBATD.
OunbTpanms OpIBacT HeoOXoauMa [T pa30HMeHNs JaHHBIX Ha Kakue JIN00 rpymibl (HampuMep, TOBapHBIE TPYIIIBI) s
nocieayronei 00paboTKN MM aHaJIM3a TaHHBIX YKe OTJENBHO 10 KX 0 rpymnme. Takxke HEKOTOpBIE TaHHBIE MOTY HE
TIOJIXOJIUTh, WIIM HA000POT, MOJIXOIUTH /I AaJIbHEHIIEro aHann3a B CHITy HaKJIaIbIBa€MbIX YCIOBUH (HapUMep, €Iy Ha
KakoM — JIn00 3Tare 00paboTKH JaHHBIX OBUIN BBISBJICHBI IPOTHBOPEYHBEIE 3AIIMCH, TO MX HEOOXOANMO UCKIIIOUUTD U3
mocienyromneii 00padoTku). 31eck ToKe BO3HHKAET HEOOXOUMOCTh (DHITBTPALIUH.



dunbTparys Mo3BoJsIeT U3 6a30BOro Habopa JaHHBIX MOJyYUTh HAOOP IAHHBIX, YOBJICTBOPSIOUINI ONPEICICHHBIM
aHaymtukoM ycnosusiM. B Deductor Studio Mexanu3m nocTpoeHus yCIOBUi QHIIbTpaIK IIPOCT JJIsl TOHUMaHus. B okHe
MacTepa MOXKHO OTIPENIeNUTh HECKOIBKO 3JIeMeHTapHbIX yenoBuit ¢usTparn (<I[IOJIE> <OTHOIEHUE>
<3HAYEHMUE>), mocnegoBaTenb-HO CBA3aHHBIX JIoTHaeckuMu oneparsivu (11, JIN).

PaccMoTtpumM cutyanuio, Koraa aHaIMTHKY HEOOX0AMMO CIIPOrHO3UPOBATh KPEAUTOCIIOCOOHOCTD MOTEHIUAIBHOTO
kpenuropa. [Ipennonaraercs, 4To KpeIUTOPHI, OEpyIIne CyMMBI pa3HOTO JHana3oHa BeIyT ce0s o-pasHOMY,
CJIeJ0BaTeJIbHO, MOJIENIU NIPOTHO3a AOJIKHBI CBOM JUIS KaX0oi rpynmsl. T. e. Ui fanbHEeHIIero NocTpoeHust Moaeen
MIPOTHO32a KPEIUTOCTIOCOOHOCTH ONPEIEIICHHBIX aHATMTUKOM KaTeropuii He00X0IMMO HCIIONIb30BaTh (DHUITBTPALIHIO.

OmnpepennM, 171 IpAEMeEpa TPYIITY KPEAUTOPOB, B3IBIIHX Kpeaut Meree 10000 py6. Bocmonszyemces qaHHBIMU
IpeAbIIyIIero npumepa. s aToro, HaXoIKICh Ha y3Jie UMIIOPTa AaHHBIX M3 TEKCTOBOTO (aiiia, 3aImycTUM MacTep
00paboTku. B Hem B kauecTBe MeToa 00paboTky BeiOepeM ¢uibTpanuto. Ha Bropom miare mMactepa MOXHO BUJIETh OJJHO
HEONPEIEJICHHOE YCIIOBHE (PUIBTPALNH (TIPH HEOOXOIUMOCTH UX MOXKHO JOOABIISATh WIN YAAIATH COOTBETCTBYIOIIIMHU
KHOIKamM# Ha ¢opme). ITockoabky HE0OX0AMMO OTHIIBTPOBATE AAHHBIE TOJIBKO MO KPEAUTOPAM, B3ABIINX KPEIUT MEHEE
10000, To B rpade «ms mons» BeiOupaem moire «CYMMA KPEIUTAY, B rpade «YcnoBue) BEIOMpaeM 3HaK MEHBIIE, B
rpade «3Hauenue» numem «10000y.

Onepauuxa | WMrmA nonA Ycnosus JHaveHue
12 Cymma KpEAMTE € 10000

Bornbie HUKaKUX yCIOBHH He TpeOyeTcs, T03TOMY NEPEXOANM Ha CIEIYIOMNH IIar MacTepa ! 3aIlycKaeM IIPOIecc
¢unbTpanun. [Tocne BeioaHEHNS 00paO0OTKN MOKHO MaHHITYJIMPOBATh YXKE TOJIBKO C JAHHBIMH 10 KPEAUTOpaM
BBIOPAaHHOTO KPEAUTHOTO AMAIa30HA. B IMpaBMIIBHOCTH BBIMIOIHEHHOH OTIEPAIlA MOXKHO JIETKO YOeaANnThCs, BEIOpaB B
Ka4eCTBE BU3YIN3aINH JAaHHBIX CTATUCTUKY M MPOCMOTPEB 3HAYECHHSI MUHUMAJIBHOTO M MaKCUMAJIbHOTO 3HAUCHHS TTOJIS
«CYMMA KPEJIUTA».

|
Moo [E M [T Marcw |
1|12 Cymmakpeaura | 2000
2 |12 Croumocts kpea... | 400 1800
3 | 12 Cpok kpegura , & B
4 Dara kpeguroea... , 0012003 11.01.2003
Kanpkynsatop

WHoraa Bo3HMKaeT HE0OOXO0IMMOCTh Ha KaKoM-JT00 3Tare 00paboTKN TaHHBIX MOJXYYUTh Ha UX OCHOBE HOBBIE
(mpon3BoaHbIE) NaHHBIE. BO3MOXXHO, aHANUTHKY TPeOyeTCs BBIUHUCINUTD MPOLEHTHOE OTKJIOHEHHE 3HAUEHHSI OTHOTO MO
OTHOCHTEJIFHO JIPYTOro, 00 IOACUYNTATH CyMMY, Pa3HOCTH ITOJIEH, TOJIyYHTh Ha OCHOBE JIaHHBIX IT0KA3aTelb U YK€ ero
UCIIONIB30BATh IS JallbHEHIeH 00paboTKH, B 3aBUCHMOCTH OT 3HaYEHHS M0JIeH BEIYMCIUTH T€ WM UHBIC BhIpaXeHHs. B
Deductor Studio Takyro Bo3MOXXHOCTB IpeiocTaBisieT HHCTpYMeHT «Kanbkyisitopy». OH 1M03BOJISET CO3/1aBaTh HOBBIE OIS,
BBIUUCIIAIONINE 3aJJaHHbIE aHAJTUTUKOM BBIPAXKEHHUS. T. €. KalbKyJISITOp CIIY’KUT JUIs HOTY4YEeHUS IPOU3BOAHBIX JaHHBIX Ha
OCHOBE MMEIOIIMXCS B HICXOAHOM Habope. MacTep npeaocTaBisieT MUPOKUi Habop GyHKIHUI pa3IMYHOro HarpasieHus. B
MacTepe MpeZCTaBlIeH CIIMCOK HOBBIX BBIPAXKEHUMH, I1e 100aBIISIOTCS HEOOXOIMMbIE aHAIMTHKY BBIPa)KeHUS, CIIUCOK
JOCTYIHBIX (DYHKIMH C KPaTKUM ONHCAHUEM KaXXI0#, CIIMCOK JTOCTYIHBIX ONEpaIiii ¥ TaKXKe CITUCOK JOCTYITHBIX
cTOJI0II0B, KOTOPEIE MOKHO 33J€HCTBOBATH IIPH CO3AAHNH BBIPAKCHNS.

3ameuanne: Peamm3oBanusiii B Deductor Studio KOHCTpYKTOp BBIpaXeHHUI IPH MOCTPOSHHUH HCTIONB3yeT He MeTKH (CymMma,
Komuuectso, Llena...), a uMeHa noneld TaOIHIbL, 3aJaHHbIE B HICTOYHHKE JaHHBIX (Summ, Count, Price...). [Ipu ummopTte B
HEKOTOPBIX CITydasix (Hamp. U3 TEKCTOBOTO (paiiina) MOXKHO 3aJ1aTh KaK METKH, TaK ¥ IMEHAa UMIIOPTUPYEMBIX moJiei. B
cnenyrouieM npumepe metkamu sABisoTcs «APITYMEHT1», cAPTYMEHT2», «KAPTYMEHT3», a umenamu
cootBeTcTBeHHO «COL1», «COL2», «COL3». [Ipu sxenaHnu Kak METKH, TaK 1 UMCHA TI0JIed MOXXHO H3MEHUTH Ha Ooliee
WHPOPMATUBHBIC, HCIIONB3Ys 00paboTunk «HacTpoiika HabOpa JaHHBIXY.


https://pandia.ru/text/category/kreditosposobnostmz/

Hcxomgnelie nanHbIe

PaccmoTpum npuMmeHeHre Ha IpuMepe TaHHBIX u3 Qaiina «Calculate. txt». B HeM copepxutcst Tabnuma ¢ nojasiMu
«APTYMEHT 1», «xAPTYMEHT2», «<APT'YMEHT3» — Hab0p aprymMeHTOB.

Jnst Havasa HeoOXOAMMO UMITIOPTHPOBATH JaHHBIN (aiin B mporpaMmy. [ist MpocMOTpa HCXOAHBIX JaHHBIX B JAHHOM
cirydae yqoOHee NCTIONb30BaTh Busyannu3aTop «Tabmumay.
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[TycTh HEOOX0AMMO Ha OCHOBE apIyMEHTOB pacCUMTAaTh HEKOTOpBIE MaTeMaTnieckue ¢pyHkuuu. [ycts 310 OyayT nse
¢ynkiuu ogHoro aprymenta (APITYMEHT3), onna ¢pyHKuuMs OT ABYX apryMeHTOB, OJIHAa KyCOYHO-3aJaHHas (DyHKLUS U
¢byHKIMSA, ToKa3bIBaoias otHocutenbHoe oTkioHenne (APTYMEHTI + 1 or APTYMEHT?2 + 1). [Ipeanonaraercs, 4to
BCE 3TU (PYHKITUH OYIyT HCIIOIB30BATHCS JJIsI MOCICAYIOIIEH 00pabOTKH.

®yukuun FI(APTYMEHT3), F2(APTYMEHT3)

Paccunraem 3Hauenue ¢pynkumii SIN ( APTYMEHT 3 * APTYMEHT 3)* LN ( APTYMEHT 3+1)*EXP (- APTYMEHT
3/10) mu 10*SIN( APTYMEHT 3 * APTYMEHT 3/100)/ ( APTYMEHT 3+1)*EXP(- APTYMEHT 3/10).

Jl1s 3TOro0, HaXOsICh Ha y3Jie UIMIOPTa, 3allyCTUM MacTep 00paboTku. BribepeM B kauecTBe 00pabOTUMKA KATbKYIATOP.
Ha BTopoMm miare mMacrepa B CIIMCKE BBIPDaXXEHUIT B TIEpBOii cTpoke B rpade «HazBaHue BoIpaKeHHs» BMECTO HAIIUCH
«Bripaxenney HarmieMm F1(APIT'YMEHT3). B mone penakropa BeIpaxkeHus (B BepXHeH yacTu mactepa) HanumeM «SIN
(COL3 * COL3)* LN (COL3+1)*EXP (-COL3/10)».

HaapaHue Beipa#eHyUs ] 4 |SIN (COL3 * COL3)* LN (COL3+1]*EX;|
9.0 FyHkuma F1[AprymedT3] 1 P [—COL3F10)
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-
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Fe Pyrruus

Takum o06pa3om, MBI CO3IalIl HOBBIH cTonber, 3ananu emy Ha3Bauue «F1(API'YMEHT3)» u Takke onpeaenim, Kakue
3Ha4eHUs OyIyT MPUHUMATH 3aIICH ATOTO 1oJisi. Ha 3ToM co3manue BEIYUCIIIEMOTO 3HAYEHUSI OKOHYEHO, TO3TOMY
MIePEXOIUM Ha CIISAYIOIINI IIar MacTepa, Te MpeaiaraeTcs BEIopaTh crmocod oTodpakeHus qaHHbBIX. CaMbIM
nHGOPMATUBHBIM B JaHHOM CITydae SBJSETCS AuarpaMMa, KOTOpYIO U clieayeT BeIOpats. [lanee, BEIOpaB B macTepe
HACTPOEK AMarpaMMbl B KadecTBe oTobpaskaemoro ot «F1(APT'YMEHT3)», B kauecTBe Tumna rpaduka «JIuaum», B
KavecTBe noamnucei no ocu X 3HayeHus noist KAPIT'YMEHT3» moxHO yBuIETh rpad MK BEIYUCICHHON (QyHKINH.
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ApryseHT3

Cnoxnas ¢pynkuus F2(APT'YMEHT3) otnmuaercst Tosipko BuaoM gynkuuu («10¥SIN(COL3 *
COL3/100)/(COL3+1)*EXP(-COL3/10)»).
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ApryseHT3

Oynkius ot aByx aprymenTos F3(APIT'YMEHT; APTYMEHT?2)

JanHast pyHKIMS HHTEpECHa TEM, YTO JUIS €€ IPOCMOTPa B TPEX U3MEPEHHUSIX MOKHO HCIIONIB30BaTh BU3yanu3aTtop «Kyo».
3anaaum Ha3BaHue BeipakeHus «F3 (APTYMEHT1; APTYMEHT2)», B moJie BBIYUCISEMOTO BBIPAXXECHUS HAMTUIIIEM
«COL1*COL1/100 — COL2*COL2/100». Beibepem Buzyanuzatop «Ky0» u Hactpoum ero Tak, uto «KAPTYMEHT1 u
«APT'YMEHT2» siBrsiimuce 661 m3mepenusmu, F3 (APTYMEHT1; APTYMEHT?2) — pakrtom, a kKAPTYMEHT3» —
HEHCIIONIB3yEMBbIM.

Briopas «APTYMEHT 1» usmepenuem B cronbnax, a KAPIT'YMEHT2» — u3aMepeHusM B CTpOKaxX HepeiiieM K MpocMOTpy
Kpocc-nmnarpammer. s 6ojiee HaTIsAHOTO MPOCMOTPA YCTAHOBUM THII TUarpaMMBI «obmactiny. Temeps MOKHO
ITOCMOTPETH BEIYUCICHHYIO (DYHKIIHIO B 0OBEMHOM BHIIE.
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Brrancnenne otknonenus APIT'YMEHT1+1 ot APTYMEHT2+1

[MokaxxeMm npuMep MPUMEHEHUs! OJTHOM U3 BCTPOCHHBIX (DYHKIMI — BEIYHCIICHHE 0JICBOTO OTKJIOHEHUS OJTHOTO apryMeHTa
ot apyroro (RELDEV). Cimcok Bcex BCTPOSHHBIX (DYHKIIHH BMECTE C OMICAHIEM MOYKHO TIOCMOTPETh B MacTepe HaXaB
Ha KHOTIKY «DYHKIHI».

3anaB B kauecTBe Beruucisiemoro BelpaskeHns RELDEV(COL1 + 1; COL2 + 1) MoxHO Ha quarpamme yBUAETh JaHHOE
OTKJIOHEHHUE.

14711162227 33384449 55606671 77828893 99
ApryseHT3

[Mpumep KycouHO-3a/laHHON QYHKIIHH.

[ycte dynkus npuanmaet 3HadeHns SQRT(API'YMEHT3/50) (kBagpaTtHslit kopens) npu 3HaueHnax APIT'YMEHT3 ot
0 1o 50 u 3nauennss APTYMEHT3*API'YMEHT3/2500 mipu octansHbIX. [J1s1 BRIYUCICHNUS TOJJOOHOH (DYHKIMH
HEoOX0AMMO BOCIIOJIb30BaThes MMetoleiics B Hannunu pyakuuer IFF(apymentl; apryment2; aprymentT3), koTopas
MI03BOJISIET B 3aBUCUMOCTH OT JIOTMYECKOTO 3HAUEHHsI IEPBOTO apryMEHTa MOJIYYNUTh BTOPOIl MIIM TPETHH apryMeHT.
CorlacHO IpuUMepYy, €CIIM 3HAaUE€HHE apryMeHTa OoJblie Hyns U MeHblIe 50 HeoOX0ANMO MOJTyYHUTh BEIpayKeHNE
SQRT(API'YMEHT3/50), B npotuBHOM cityuae — BeipakeHre APTYMEHT3*APT'YMEHT3/250. Takum o6pa3om, B mosie
MOCTpOeHHsI BeIpakeHus1 Heooxoaumo Hanucath «IFF((COL3 > 0) AND (COL3 < 50); SQRT(COL3/50);
COL3*COL3/2500)». Cnenas 310 B MacTepe 00paboTkn «KaabKynsaTop», U BEIOpaB jgaliee BU3yansarop «JuarpamMmmay, u
TaKke BHIOPAaB B MacTepe HACTPOWKHU TUarpaMMBI M0JI€ CO 3HAYCHUSIMU KYCOYHO-33IaHHO# (DYHKIIUH, MOKHO TIOCMOTPETh
Ha TpeOyeMBbIii pe3ybTarT.



AprysmeHT3

I'pynnuposka naHHbIX

CI10%HO JIeNaTh BBIBOJIBI HA OCHOBE HEOOpabOTaHHOM IEPBUYHON HHPOPMALIUH. AHAIUTHKY JUTS TIPUHSTHS PEIICHUS
MOYTH BCEr/ia Hy>KHA cBOIHAs HH(opMalwst. COBOKYITHBIC JaHHBIC HAMHOTO OoJice MH(POPMATHUBHBI, TeM 00JIee, ECITU HX
MOJKHO MOJIYYHTh B pa3inyHbIX pa3pesax. B Deductor Studio mpeaycMoTpeH HHCTPYMEHT, peau3yONIuil cOOp CBOIHOM
uHpopManuu — «pynmupoBka». [pynmupoBka mo3BossieT 00beIHHATD 3aIUCH T10 TIOJISIM - H3MEPEHHAM U arperupys
JIaHHBIE B TIOMAX-(haKTaxX JUls JATbHEHIIIET0 aHATH3A.

HcxonHele naHHbIe

JomyctuMm, 9TO y aHAINTHKA HMEETCs CTaTUCTHKA 1o OankaM Poccum 3a onpenenennsiit neprno. OHa HaxonuTCs B daiine
«banks. txt». [lepen HUM CTOUT 3a7a4a BBISBICHUS PsiZia TOPOJOB, B KOTOPBIX IPHOBLIL OAaHKOB camast OoJbIas uis
UCIIONIb30BaHMA TUX JAHHBIX B AajbHeimeM. /s 3Toro aHaMTHK T0JDKEH 00paTHTh BHUMAHHUE Ha CIIETYIOLIHE TOJIs
Tabmuipl u3 daiina: «KBAHKy, «OUIIUAJIbL», «TOPO/», «[TIPUBbIJIby. T. e. undopmariust 0 Ha3BaHuu OaHKa, TOPOe, B
KOTOPOM OH HaxoauTcs ((uamansl 0aHKa MOTYT HaXOAUTHCS B Pa3sHBIX TOPO/AX — CIEI0BATEIbHO, IT0 OHOMY U TOMY XKe
0aHKy MOXET ObITh HECKOJILKO 3aIMCeil C JAHHBIMH MO Pa3HBIM ropoJiam) U IPUObLIb OaHKa.

HCHO, YTO JJId pCHICHUA IIOCTaBJICHHOU 3aJa4U ICPBbIM JICIIOM H606X0,HI/IMO HalTH CYMMApHYIO HpI/I6LIJ'IL BceX OAHKOB B
KaXXJ10M ropoJae. Z[JI?I 9TOTO U HGO6XOZ[I/IMa rpynIupoBKa.

Jlnst Hauaua cieyeT UMIIOPTUPOBATh JaHHBIE 1T0 OaHKaM M3 TeKCTOBOro daiina. [I[pocMoTpeTs HCXOIHYI0 HHPOPMALIHIO
MOYKHO B BHJIE Ky0a, I'/ie 110 CTpoKaM OyIyT Ha3BaHus OAHKOB, a 1o cTosbuam — ropojia. C moMoIIbl0 BU3yaliu3aropa
«Ky0» Taxke MOXKHO MOJIY4UTh TpeOyemyto HHpopMalHio, BHIOpaB B kauecTBe n3Mepenus nose «'OPO/l», a B kauecTBe
¢axra «[TPUBblJIb». Ho Ham HE0OX0AMMO MONYYHUTh STH AaHHbIE IS TOCIIeyIoleii 00paboTKH, cIe0BaTENbHO,
HEOOXOANMO CJIeNaTh aHAJIOTHYHYIO TPYTIITHPOBKY.

I'pynnuposka no ropojgam

Haxopascs B y31e nmnopra, 3amycTuM Mactep o0paboTkn. Beibepem B kauecTBe 00pabOTKH IPyNIHUPOBKY TaHHBIX. Ha
BTOPOM IIIare Mactepa yctaHoBuM HazHadeHue mosst «['OPO/I» kak nzmepenue, a HazHauenue moiist «[IPUBbIJIby kak
¢axt. B xauectBe pynkunu arperaunu y nons «[IPUBbIJIby» cnenyer ykasats Cymmy.
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Taxum o6pa3om, nociie 00pabOTKH MOIyYHM CyMMapHBIE JaHHBIE 110 IIPUOBLIN BceX 0AHKOB IT0 Kax0My ropony. Vx
MOYKHO IIPOCMOTPETb, UCIOIB3Ys Tabiuily. Tenepb aHaTNTHKY MOKHO BBIIOIHSTE CICAYIOMMNI 3Tal 00pabOTKH JaHHBIX.

[Mopog MNpHo eIk I
l Cankr-Merepdypr 128038

B nanue ocTok 17152
: Bunu pa 30144
o E karepuntypr 125126
| K.azaHe B8 576
L K.pacHonap 26 991

[Ipeobpa3oBaHue JaHHBIX K CKOJIB3AIIEMY OKHY

Korza TpebyeTcs IporHo3upoBaTh BPEMEHHOM psijl, TeM OoJiee, €ClTi HAIIUIIO €ro MEPUOANIHOCTh (CE30HHOCTH), TO
JI4IIero pe3yJibTaTa MOXKHO JOOUTHCS, yYUThIBAs 3Ha4eHHs (JaKTOPOB HE TOJILKO B JaHHBII MOMEHT BPEMEHH, HO U,
HanpHuMep, 32 aHaJIOTUYHBII epUoJ IPOULIOro roa. Takyto BO3MOXKHOCTh MOXKHO MOJIYYHTh ITOCIIe TpaHchopMaLuu
JAHHBIX K CKOJB3sIIeMy OKHY. To eCTh, HampuMep, IIPU CE30HHOCTH MPOAAX ¢ epruooM 12 mecsres, it
MIPOTHO3UPOBAHMS KOJIMYECTBA IMPOAAXK Ha MECAIl BIIEpE MOKHO B KAYECTBE BXOTHOTO (paKTOpa yKa3aTh HE TOIBKO
3HAYCHUE KOJMYECTBA MPOIax 3a MPEIbIAYIINN MeCsAIl, HO 1 3a 12 MecsIeB Haza]l.

O0paboTKa co3/1aeT HOBBIE CTONOLBI MYyTEM CIIBUra JAHHBIX UCXOAHOTO CTOJIOLA BHU3 U BBEPX (TIIyOHHA MOTPYyKEeHNUS,
TOPHU30HT MIPOTHO34).

WcxonaHeie naHHbIE

[MponemoHcTpUpyeM caM IPUHOKI TpaHc(opManuK JaHHBIX, UCTIONB3Ys AaHHbIe U3 daiia «Sliding. txt». B Hem Bcero 2
moist — «KAPI'YMEHT» - apryment (Bpems), «®YHKILIMS» — Bpemennoii psa. mmoptupyem nanHble U3 aiina
(He00X0AMMO yKa3aTh THI MOJICH — BEIIECTBEHHBIN) M IOCTPOUM JHArpaMMy.
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AprysieHT

[IpeoOpa3oBaHue CKOIB3SAMINM OKHOM

B mactepe nmpeobpazoBanus ykaxeM HazHaueHHe cTonbna « ©YHKI W S» ncnoap3yeMbIM, YCTAHOBIM IJISL HETO TITyOHHY
norpyxeHus 12.

© tprymen Mri cTonbua | caLz
Tun gaHHBIR | BewecTeeHHEIR
HazaHaueHHe IJ Menonsayemos j
[ nybiHa Norpymerms 12 =

["opu3oHT MporHoaMpoBaHKA IEI vl

[T DcTasnaTs HEMOAHLIE 33MHMCH

[Mocne TparchopManuy ObLTH MOTyYeHBI HOBBIE cTONONEI — «DYHKIUA - 12», ... «@YHKLUA - 2», « ©YHKIUA - 1»
Ha ocHOBe cronbma «D® YK A». Ecan Ha tnarpaMMe OCMOTPETh HECKOIBKO TAKAX CTOJOIOB, TO BHIHO, YTO JaHHBIC B
HUX CIBHHYTHI OTHOCHTEJIEHO YT APYTa.
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ADryseHT

Hactpotiika Habopa TaHHBIX

Hactpotika Habopa TaHHBIX TPUMEHSIETCS, KOTIa HeOOXOAMMO H3MEHUTh UM, METKY, pa3Mep, THIL, BUJI U Ha3HAYCHUE
moJielt TeKyIel TabauIpl JAHHBIX JUI 0oJiee YIOOHOTO JaThbHEUIIETO UCTIOIb30BaHUSI.

3ameuanue: [lanHbIi 00pabOTUMK aHAJIOTWYEH [Iary MacTepa HACTPOWKH I0JIeH IIPH UMIIOPTE AaHHBIX B IIPOTpamMMy,
PacCMOTPEHHOMY BBIIIIE.



Hcxomgnelie nanHbIe

IIpogeMoHCTpUPYEM UCTIOIB30BAHNE HACTPOMKHY MOJIEH, UCTIONB3YS JaHHbIE, MOJIY4YEHHBIE IIOCIE KBAaHTOBAaHUS BO3pacTa
KpPEeIUTOPOB HAa MHTEPBAIBI M3 TpuMepa BelIe. [lycTh HeoOX0auMo U3MEHUTH MeTKy nouns «Jlara kpegurosanust (I'ox +
Henens)» Ha Gonee nHGOPMATHBHYIO METKY IPH ITOArOTOBKE OTYETHOCTH - «I'0x1 1 Henens kpeanToBaHus». [lycTh Takxke,
JUTSL TATTbHEHINETO MCTIONb30BaHUSA HEOOX0IMMO YCTaHOBUTE pazmep mois «Llens kpeanToBanus» 30 CHMBOJIOB U
HEOOXOANMO HCHOIb30BaTh moJie «CpoK KpeauTay Kak JUCKPETHOE.

BbrlnosHeHUE HACTPOUKH

B macTepe HacTpoiiku BeigenumM cronbern «lara kpenuroBanus (I'ox + Henens)» u ykakeM emy HOBYIO MeTKy. [logoOHBIE
JeUCTBUS 110 U3MEHEHUIO IPOU3BEEM U C APYTUMH MOJISIMH.

12 Cymma kpegmqTa =1 M crontua |CEI L4 WSt
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ab YacTHan cofcTBEHHOCTE

ab KeapTupa [

1 | | L|_I [~ Kausposars pesynsTHpYRWLME Hatop 0aHHb

TMocie HaCTPOMKH MOJIeH, TTOMYUIEHHBIN OTYET, MPEJACTABICHHBIN B BUIE KPOCC-TA0IUITEI, OYIET BBINISAETD CIEAYIONINM
o0Opa3zoM:

=
2003401 B 700,00 202 000,00
12 244 500,000 176 500,00 421 000,00
18 48000,00( 249 000,00 297 000,00
24 195 500,00 185 500,00
30 151 000,00 151 000,00
36 223 000,00 229 000,00
42 58 500,00 58 500,00
48 56 000,00 58 000,00
Hroro 487 000,000 112500000( 161200000
2003 w02 G 183 500,00 25 500,00 209 000,00
12 10300000 37350000 482 500,00
CnusHue

O6paboTunk "CrustHne" npeHasHaueH i1l 00bEJMHEHHS IBYX TAOJIHIL 10 HECKOJIBKUM OJIMHAKOBBIM NoJIsiM. OOpaboTurk
IIpUMEHSEeTCs, HallpuMep, IS 100aBIeHUs B TaOJIHUITy ¢ JAHHBIMHU O MPOJaKax JaHHBIX 0 OCTaTKaM 3a Te e MecCsIa.
PasnmmuaroT nBe TaOumMIB: MCX0HAS U IpucoeanHseMast. K ucxoaHoit Tabiuiie 100aBIISIOTCS HOBBIE OIS, 3HAUYCHHS
KOTOPBIX OepyTcs U3 IpucoennHsieMoi Tabauel. KonndecTBo cTpok HCXOIHOM TaOIUIIBI OCTAETCSI HEM3MEHHBIM.



Hcxomgnelie nanHbIe

[TponemMoHCTpUpPYEM HCHIOJIB30BaHUE CIUSHMUS, UCIIOJNB3YsI AaHHBIE 110 MpoAaxkaM U octatkaMm (dainsr «TradeSales. txt» u
«TradeRest. txt» cooTBeTCTBEHHO). J]00aBMM K TaHHBIM IO MIPOAAXKaM JaHHBIE IO ocTaTkaM. /|yt 3Toro cHavana
HMIOPTHPYEM JaHHBIC U3 (aiiia, copepikalero fTaHHbIe o MPOoAaXkaMm, a 3aTeM 3aIlyCTHM MacTep oOpaboTKu U BEIOEpeM
o06pabotunk «CoausaneY.

BeInonHeHue causHus

B macTtepe cnusiHus CHaYana HeoOXOAUMO BBIOPATh UCTOYHUK JAHHBIX JJIsI CIHSAHKS. JlaHHbIC IaTH AaHAIOTUYHBI [IIaram
MacTepa UMIOpTa JaHHbIX. Tak 4To HMIIOPTHPYEM JaHHbBIC U3 TEKCTOBOrO (aiina ¢ ocrarkamu «TradeRest. txty. Hanee
HEO00XO0/IMMO YCTAHOBHUTH CBSA3b MEXAY HAOOpaMH JIaHHBIX, & IMEHHO, yKa3aTh COOTBETCTBHUE UMIIOPTHPYEMOTO OIS
HUMEIOIIEMYCsI MO0 (M3MEPEHHUE - [Tl CBSI3H ABYX TaOJIHII) U yKa3aTh, KAKHE HOBBIC MOJIs JOOABUTD MPH CIAUSHUH ((PaKT C
yKa3aHueM crioco0a arperamum).

M rMNopTHpYEMOE NONE Haznauerue ' [Moned&rperpoBars |
ab Oara (Moo + Mecaw) 17, Wamepere Iara [Foa + Mecau)
9.0 Ocrarok [konquecTen] 'CF‘acr = Cyraraa

[Mocne ykazaHust mapaMeTpoB IMoOJiei, Kak MOKa3aHO Ha PUCYHKE BBIIIE, HEOOXOAMMO IIEPEHTH Ha CIICAYIOLIHIA Iar MacTepa
1 3allyCTUTb IPOUECC CIUAHUAA. HonyquHHe PE3YIbTAThI, IPCACTABJICHHBIC B BUJAC AUArpaMMBbI 6y}1yT BBITJIAACTD
CIEIYOUIIM 00pa3oM:
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Kak BUIHO, TP MOMOIIM CIMSIHUSA yIAJIOCh 00BETUHUTE 00BEM IIPOIaXK C 00bEMOM OCTATKOB.

BrisBnenue 1y0IMkaToB U MPOTUBOPEUNi

BriBaroT cutyanuu, Korjaa mpobdaemMa HeOUHIIEHHBIX TaHHBIX HE TIO3BOJISIET MOCTPOUTH XOPOIIYIO MOIEITH
MIPOTHO3UPOBaHKA BoobmIe. Takoe IpouCXoanT, ecin B Habope TaHHBIX JJIS MPOTHO3a COAEPIKATCS CTPOKH C
OJIMHAKOBBIMH BXOJHBIMHE (haKTOpaMHu, HO pa3HBIMU BBIXOJAHBIMH. B Takol cHTyallui HEOHATHO, KAKOE PE3yIbTUPYIOIIEe
3HaYEHUE BEPHOE — HAIULIO NPOTUBOpeUre. Eciu npoTUBOpEUHBbBIE HCIIONB30BATh JUIsl IOCTPOEHUS MOJIENIH MIPOrHO3a, TO
MOJIENIb OKaXKeTCs HealekBaTHOU. [103ToMy MPOTHBOPEUYUBHIC TaHHEIE, Yallle BCETO, TyYIle BOOOIIE UCKITIOYUTh U3
HCXOHOW BBIOOpKH. Takke B JAHHBIX MOTYT BCTPEYATHCS 3AIHCH C OJIMHAKOBEIMHU BXOTHBIMHU (PAKTOPaMU U OJJUHAKOBBIMH
BEIXOJIHBIMH, T. €. IyOiauKatel. Takum 00pa3oM, TaHHBIE HECYT H30BITOYHOCTE. [IprcyTCcTBHE TyOIUKAaTOB B
AHATM3UPYEMBIX JAHHBIX MOYKHO PacCMAaTPUBATh KaK CIIOCOO MOBBIMIEHUS «3HAYUMOCTH AYOJIUPYIOMIEHcs: HHPOpMAIUH.
WHorna oHn paxke HeOOXOAMMBI, HAPUMED, €CITH MIPH MOCTPOSHUH MOJIEITH HYKHO 0CO00 BBIETTUTh HEKOTOPhIE HA0OPHI
3HaueHuil. Ho Bce paBHO, BKITIOUEHKE B BEIOOPKY AyOnupyromiel nHGOpMaIuu JOJDKHO MPOUCXOIUTH OCO3HAHHO: B
OONBIIMHCTBE CIy9YaeB AyOIUKATHl B TAHHBIX SBISIFOTCS CIIEACTBUEM OIIMOOK NP IIOATOTOBKE JaHHBIX.



Tak nnu nHaYe, BOSHUKAET 3a/1ada BBISABICHUS TyOauKkaToB U npotuBopeunii. B Deductor Studio mys aBTomMaTuzanuu
3TOTO MpoLecca eCTh COOTBETCTBYIOUINN HHCTPYMEHT — 00paboTKa «/IyOauKaThl U MPOTHBOPEUHSD.

CyTb 00pabOTKH COCTOUT B TOM, YTO OTIPEIEIAIOTCS BXOAHBIC ((haKTOPHI) U BBIXOAHBIE (PE3yNIbTAaThl) IO, ANTOPHTM
UILET BO BCEM HaOOpe 3aIuCH, I KOTOPBIX OJJMHAKOBBIM BXOJHBIM MOJISIM COOTBETCTBYIOT OJJHHAKOBBIE (JyOJIMKATHI) WIN
pasHble (IPOTHBOPEYHs) BHIXOIHbIE ITosl. Ha ocHOBaHMM 3TOM MH(OPMALIUK CO3al0TCS JIBa JOTIOJHUTEIBHBIX
sorndeckux mnoist — «Jlyonukar» u «lIporuBopeure, MpUHUMAIOIINE 3HAUCHHUS IIPAB/a» WIH «I0XKb». B
JIOTIOJIHUTENbHBIE YHCIIOBbIe NoJst «['pynma py0nukaToBy 1 «['pyIina NpoTHBOPEUHil» 3aUCHIBAIOTCS HOMED TPYIIIIBI
JQyOJMKaTOB ¥ IPYIIIBI TPOTUBOPEYHH, B KOTOPBIE MOMIA/IaeT AaHHas 3anuch. Ecinu 3anuck He sBIseTCS JyOIMKaTOM HIIH
MIPOTUBOPEYHEM, TO COOTBETCTBYIOLIEE TT0JIe OyIET IyCThIM.

HcxongHelie naHHBIE

PaccMoTpuM MexaHHM3M BBISIBIICHHS TyOJIMKATOB U MPOTUBOPEUMI Ha IpuMepe NaHHbBIX ¢aitna «MultTable. txty. B Hem
HAXOIUTCS TaOJUIIa yMHOKEHHS JBYX LIEJBIX apTyMEHTOB B Auamna3one oT 1 1o 10. Tabmuma umeeT 4eTrIipe Mo
«APT'YMEHT1», cKAPTYMEHT2» — aprymentsl, « [ IPOU3BEAEHUE», « TPOU3BEAEHUE C ITPOTUBOPEUMSAMUN»
— MPOM3BECHNE apIYMEHTOB, coJiepiKaliiee MpOoTUBOpeYrs. JlaHHbIe OrOTOBJICHBI CIETYIONINM 00pa3oM: cCHavYaIa uaeT
100 ctpok Tabmuisl ymHokeHus (0T 1*1 mo 10*10), mpuyem B nosie «[IPOU3BEJJEHUE C ITIPOTUBOPEUMAMN» B
HEKOTOPBIX CTPOKaX CoJIepKaTcs HEBEpHBIH pe3ynsTaT yMHOKeHUs (Hanpumep, «KAPITYMEHT 1» = 1, kKAPT'YMEHT2»=5,
«[MTPOU3BBEJEHUE» = 5, «ITPOU3BEJJEHUE C ITPOTUBOPEUYUSAMM» = 10). Cnenyromue 50 cTpok 1y0IupyrOT
nepssie 50, npudem 3HaueHus noist «[IPOU3BEJJEHUE C ITPOTUBOPEUYMAMM» conepsxaT BEpHBIN pe3ynbTar
yMHOXKEHHS. Takum 00pa3oM, TaHHBIC COACPIKAT PSIT CTPOK C OJJUHAKOBBIMU BXOJHBIMU 3HAUYCHUSIMH, HO Pa3HBIMU
BBIXOHBIMHU H CTPOKH C OJJUHAKOBBIMU BXOJHBIMHU M BEIXOHBIMH 3HAUCHUSMH. T. €. IPUCYTCTBYIOT AyOIUKATHI H
npoTtuBopednst. OcTaeTcst TOMBKO OOHAPYKUTH HX.

HmmopTupyeM naHHbIE U3 TEKCTOBOTO (haiiyia 1 TOCMOTPHUM HX B BHJIE TaOIHIIBI.
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IMouck nyOnMKaToB U MPOTUBOPEUHIA

JJist BBIABIICHUS TYOJMKATOB M MIPOTHBOPEUHIA 3aITyCTUM MacTep 00paboTku. B Hem BrIOepeM Tum 00padoTku «JyOmukaTs
U IPOTHBOPEUUSI.

Ha BTOpOM mare macrepa HEOOXOAMMO HACTPOUTH Ha3HAYCHHUE TTONICH. B TaHHOM cily4ae BXOIHBIMU IOJISIMU SIBIISTFOTCS
«API'YMEHT 1» u «KAPI'YMEHT2», a Beixogusim «I[TPOU3BEJIEHUE C ITPOTUBOPEUYUAMIN ».
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Ha cnenyromem mare HeoOX0MMO 3aITyCTHTE Iporiecc 0opadotku. Ilocie 3aBepiieHns BEIABICHUS TyOIUKATOB U
MPOTUBOPEYHI MPOCMOTPHUM Pe3yJIbTaT B BHJE TaOIUIBI.

.ﬁprgmamﬂ.ﬁprgmamzl MNpouvaBsgeHHE I I'Ipu:lTMBu:upauMal .D._Hlﬁnumaﬂ "pynna NpoTHeOpSYHE Irpgnna .u._HGanaTcual
Id 1 1 1|Falze Trus 1
i 1 2 2 Falze True 2
0] 1 3 3|Falze True 3
|| 1 4 4 |Falze True 4
|| 1 =] 5 True Falze 1

1 E E|Falze True 5
: 1 7 7 Falze True [
1 B H Falze True 7
7 1 g 3 False True g
]| 1 10 10/ True False 2
H z 1 2 False True E]

B deTbIpex HOBBIX CTONIOLAX KaK pa3 M HAXOIUTCS MHTEpECyoas Hac MHPOPMaIHs: KaKue 3alKCH SBIISIFOTCS
nyOnuKaTaMM, Kakue — IPOTUBOPEUUAMHE, K KaKoil rpymme AyOJuKaToB MIN NPOTUBOPEUNit OTHOCITCA. AHAJTUTHUK MOXKET
TaKke OTPHUIBTPOBATH JAaHHBIC B TAOIHIIE ISl TPOCMOTPA TOJILKO AyOJIMKATOB MJIHM TOJNBKO MpoTuBopeunid. [Tokaxem, kak
9TO MOHO c/ienath. Haxxa Ha KHOTIKY (hMIIbTpanyy TabIHIb, MOSBUTCS MAacTep HACTPOEK YCIOBUil GHiIbTpa
(ananmorn4HbIA 00paboTUNKy «DPUIBTPALU», PACCMOTPEHHOTO PaHee).
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)_IJ'IH IpoCMOTpPa TOJIBKO I[y6J'II/IKaTOB HCO6XO,Z[I/IMO 3a/1aTb yCJIOBUC «I[y6.]'II/IKaT HCTHUHA

Ilocie BBOJa yCJIOBUA HCO6XOHI/IMO HaXXaTb Ha KHOIIKY «Ox» u B Ta6.]'II/IH€ 6y,Z[yT TOJIBKO ,Z[y6J'II/IKaTBI.



.&prgMEl—rrﬂﬂprgMEHTE] [MporaBensHMUE |ﬂpmmﬂpﬂmlﬂgﬁma1| [ punna MpoTHBOPEYMEA |Fpgnna .U.':IﬁnHKaTDEI;
1 1 Faks True 1

1 2 2 False True e

1 3 3 False True 3

1 4 4 |Fake Tee 4

1 B & Fake True A

AHaJIOTHYHO OT(l)I/IJ'ILpreM TOJIBKO IPOTHUBOPEYMS.
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L] 8| True Falze 1
10 10 True Falge 2
5 5| True Falze 1
10 10 True Falze 2

IIpumeps! aHanu3a AaHHBIX

OcHoBHoe HanpasieHue nporpamMmsl Deductor Studo — ananus, nporHo3upoBaHue, KiacCU(pHUKALUS U KJIacTepU3alys
naHHbIX. [Ipeapinymiye npruMepsl B OCHOBHOM KacajliCh TOJIBKO MOJATOTOBKH AaHHBIX ISl MOCIEAYIOIEro aHalu3a.
IIporpamma nperocTaBisieT ClenyIINe MEXaHU3Mbl aHAJIM3a: HEHPOHHbBIE CETH, JIMHEHHBIM perpecCHOHHBIN aHAIN3,
MIOCTPOEHHE JAEPEBbEB PEIICHUI, caMOOpraHu3yromuecs kaptel KoxoHeHa, NporHo3upoBaHue BPEMEHHOTO P,
oOHapyXeHHe TyOJIMKATOB U IPOTHBOPEUHIA.

PaCCMOTpI/IM TIPUHIUIT pa6OTBI KaXJA0T0 U3 3TUX MCXAHU3MOB Ha IMOCICAYIOIIUX NPpUMEpax.

HpOFHOBI/IpOBaHI/Ie YMHOKCHUA C TIOMOLIIBIO HeﬁpOHHBIX ceTeit

HeﬁpOCCTH — MCXaHU3M, KOTOpLIﬁ HCHOJIB3YIOT IJId MPOTrHO3UPOBAHUA U PCHICHUS 3a1a1 Knaccn(bnxam/m. Onn
MPUMCEHAKOTCA B OCHOBHOM TaM, I'’/I¢ CYIIECTBYCT HEJIMHEHHbIE 3aBUCUMOCTH pe3yiibTaTa OT BXOAHBIX (1)aKTOpOB.

WcxonaHbie naHHbIE

PaccMOTprM IPOTHO3WPOBAHKE € IIOMOIIBIO HEUPOHHBIX CeTell Ha IPUMEpPe IPOTHO3UPOBAHUS PE3YJIbTaTa YMHOKCHHS
JBYX uncen — daitn «multi. txty

B Hewm copepkutcs Tabnumna co cnexyromumu moismu: «APTYMEHT 1», «<APTYMEHT2» — MHOX#HTENH,
«[TPOU3BEJEHUE» — ux npousseaeHue.

HmnopTrpoBaB gaHHBIE U3 (paiia, MOKHO ITOCMOTPETh Pe3yIbTaT YMHOKEHHS, HCTIONb3Ys TaOIHUILy.

ApryreHT] |A.|;n|-ﬂ-|r2 | [lporaeeneHHE I
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IIporuo3upoBanue pe3ysibTaTa YMHOXKEHUS


https://pandia.ru/text/category/regressiya/
https://pandia.ru/text/category/derevo_reshenij/

[IycTs HEOOXOMMO MOCTPOUTH MOJIEIB MPOTHO3a YMHOXKEHUS, [TOJIaBasi HA BXOJ KOTOPOH J1BA MHOXKHUTEIIS MOTy4aTh Ha
BBIXOJIC MX Tpou3BeaeHue. It 5TOro He0OX0IMMO, HAXOSICh Ha y3JIe IMITOPTAa, OTKPHITh MacTep 00paboTku. B Hem
BEIOpATh B KauecTBe 00pabOTKH HEHPOHHYIO CETh U EPEHTH K ClleAyIoIeMy mary Macrepa. Ha Bropom mrare mactepa
Heo0XoInMo ycTaHOBUTH HazHaueHue moneit «KAPTYMEHT 1» u «KAPTYMEHT2» kak BXoHbIe, a 1oJie
«ITPOU3BEJIEHME» — kxak BbIXOHOE.

M.ﬁ.prymem1 Hra cTontua | COL1
Pign&prymert2 Tun maHHE | Uenew

i
b Nponapenerie HasHaueHme I*.I BraoaHoe j

Bua gaHHbm | HenpepeieHiii

CraryeTyra

LRy | 1]

[ TP | 10

CpeaHee | 5.260625

m CTaHoapTHoE oTkA. | 3.2124863204961 7
HacTpoiika HoprMand3atMi9. .

Ha cnenyromem 1mare npejjiaraetcsi HACTPOUThH pa30UEHNE HCXOIHOTO MHOKECTBA JaHHBIX HA 00yyarolee TeCTOBOE 1
BaJIMAAIOHHOE. 3/1eCh HEOOXOAMMO TOJIBKO yKa3aTh COCO0 pa3OMeHHs UCXOAHOTO MHOKECTBA NaHHBIX «CiydaiiHo».

Crnocof pasgensHWe HCHOMHOrD MHDHECTEAE 0aHHE R ] Cmpsatino j
MHomecTEn i EE216E Mopanok COPTHROBKM
i | Brpouswrax | Berpokas | - :
[v] Oéyamowes 95,00 | 61 Mo poapacTaHuic
[+] Tecromoe 5,00 3  [No eo3pacTaHuo
[] BanugaumosHoe 0,00 0 [os0o3pacTaHun
MTOro: 100,00 | 64

Ha CJICAYIOLICM HIare H606XO,I[I/IMO YKa3aTb KOJIHUYCCTBO HeﬁpOHOB B CKPBITOM CJIOC — 1, OCTaAJIBHOC MOXXHO OCTaBHUTH 110
YMOJIYaHUIO.
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T A NFOpMTEA

i~ Back - Propagation

Oay4eHHe B pemke 'oHnaiH". Eoppesuma
BECOB NPOM3BOAMTCA NACAS NPENBASNEHHA
KEMOOrD MPHMEDS OEYMSILLErD MHOXECTES,

¥ Fesilent Propagation (RPROP)

O dy4eHue B pERMME appnabiH',
K.oppekLMA BECOB NPOMIBOAMTCA NOCne
MPEATEABNEHMA BCES MpMMEDOD 0OYYERLWETD
MHOHECTBEA. H'—IHTI:IEEIE’TCH TOMEED AHIE
rPAgMEHT A Mo EaH00rY BECY.

— lNapameTpr
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B CNY4aE MamMEHEHMA 3HaKka rpa.IJ.HEHTHDI;I
COCTaSENA0WER OLLKEKMA 0N8 0aHHOro Beca
BE0IET BEAMYMHY CAEAYIOWEN KODPEKLMWM

Beca.
|‘I,2

B cnyuse COXPAHEHMA 3HAKE FpadUEHTHOMN
COCTSENAIOWER DWHOKK 409 4aHHOMD BECA
3ENAET BENUIMHY CABAYOLLEN KODPEK LM
BECA

lllar crycka

lar nogeema

Crenyromuii mar npearacT HaCTPOUTh YCIOBHUS OCTAHOBKH O0YYEHUs. YKaKeM, YTO CIEAYyeT CUUTATh IIPUMEP
pacIio3HaHHBIM, ecyii omrOka MeHbiIe 0.005, 1 Takke ykakeM yCIOBHE OCTAHOBKH OOYYEHHSI PH JOCTHXCHUH STIOXH

10000.

Cuirare ApMrED PACA03HAHHEIM, ECAH OLUMGES FEHBLIE

p [0 ODCTHKEHMID 3 N0MM

||1|35

|1 oo

— Dfyyawee MHOKECTBO

[~ CpeoHas oWwMEKa mMeHswe
[T MakcumancHaa owWEKS MEHbLE

[T PacnoadaHo npurepas (%)

— TecToBoE MHOKECTED
[~ CpeaHAs owMEka MEHBLIE

[T MakcumansHadA owutka MeHbLLE

[T PacnosHado npueiepos (3]

I 3]

Crenyromuii mar MacTepa npeaiaraeT 3aiyCTHTh Iporecc 00ydeHus 1 HabJro1aTh B poriecce 00y4IeHHs BEININHY
OIIMOKH, a TaK)Ke MPOILEHT Paclo3HaHHbIX mpuMepoB. [Tapamerp «Hactora 0OHOBJIEHUS» OTBEYAET 3a TO, Yepe3 Kakoe

KOJIMYECTBO 30X 00yUeHHUs BHIBOAUTCS AaHHAsT HH)OPMAILIHSL.
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[Tocne oOyueHms ceTH, B Ka4eCcTBE BU3yann3aTopoB BeibepeM Jnarpammy, narpammy paccesuus, ['pad metipocern, Yro-
€CITH.

= [# Data Mining

[ Mpat HetipoceTs
v Yro-ecow AHEMAI NOCTPOEHHDNA MOGETM N0 MPHHLMIY YTO-ECAM

[T Ofyuaowsi vadop  Dfyyaowes, TECTOBOE W BANMIALMOHHOS MHOMECTES
¥ Duarparra pacce... OTofpamast aMarpamy oTKAOHEHKA NPOrHOSHMDYSMBI SHEYEHKA ..,
= 7 TatnuuHee gaHHme

I Tatmaua OroSpamasT AaHHEE B BUAE TaGAMLE
[T Crarucruka OrolpamasT CTaTHOTHYECKHE aHHEIE BeiSopr
¥ Duarpacaeaa OrofipasasT 0aHHBIE B BUMOE AMArDakikiR
I TucTorparea CrofpamasT gaHHBIE B BI40E MHCTOrDatiisl
=T OL&P aHamds
I kys MuororepHoe oTofpakeHHe [Kpoco-Tadmala K Kpocc-0Marpatdrda)

PeSyJ’ILTaTI)I HarjaaJHO BUJAHBI HA JUarpaMMe pacCeaHursa, KOTopas MOKa3bIBA€T PACCECAHNUEC IMMPOTHOZUPYCMBIX JaHHBIX
OTHOCHUTCJIBHO 3TaJIOHHBIX.
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Taxoke MOKHO CPaBHHUTB 3TAJIOHHBIE JaHHBIE C TPOTHO3UPYEMBIMH, BBIOpaB Ha OOBIYHOM AnarpamMme JiBa moJis —
«[TPOU3BEJAEHUE» u «ITPOU3BEJJEHUE OUT».

ApryseHT 1

Busyanuzatop «UTo-ecim» MO3BOJIUT MPOBECTH DKCIIEPUMEHT, BBEIs JItoObIe 3HaueHust MHOkuTened APITYMEHTI1 u
APTI'YMEHT?2 u paccuuTaB pe3yabTaT UX IPOU3BECHHUS.



Mpat Hefpocery  HTo-ecaq | Juarparara pacceanua | Jnarpardrda

@] [ 1wss| R > || A

Mane | 3raverie || ['Mapamerp | 3HaveHue |
= gy Broarre 1 Mururayr a
12 AprymenT] T Makcuym 10
12 AprymerT2 1] I Cpegnee 5.2656
:.b e 1 CrannaprHos oTe. 32125
E----12 MpoMzEEIEHHUE 2

By mocTpoeHHO# ceTH MOXKHO ITIOCMOTPETh, BBIOpaB Bu3yanmuzatop “Tpad HelipoHHOI ceTtn”.

AprymeHtl -

AprynEHT 2

BriBoasl

JlaHHBIN IpuMep TOoKa3aj, Kak MOKHO IIOCTPOUTH MOZENb MPOrHO3a, UCIOIb3Ys HeHpoHHYIO ceTh. IIpumep nokasai, 4To
JUIS TIOCTPOEHHSI HET HE0O0XOIMMOCTH B CTPOTOM MaTeMaTHIeCKOH crenu(prKaui MOAEIH, YTO OCOOEHHO LICHHO NIPH
aHaM3e MI0X0 (POPMATIM3YEMBIX MIPOLECCOB. A OONBIIMHCTBO OM3HEC 3aad IUI0X0 (hopMann3yercs. ITo 03Ha4YaeT, 4To
HaJIMYME JOCTATOYHO PAa3BUTHIX U yIOOHBIX HHCTPYMEHTAJIBHBIX IPOTPAMMHBIX CPEJCTB ITO3BOJISET aHAUTHKY IIPU
MTOCTPOCHUH MOJIETTH IPOTHO3UPYEMOTO NPOoliecca PyKOBOACTBOBATHCS TAKMMHU HOHSATHSIMHU, KaK ONBIT M HHTYHUITUS.

HacTpoiiku MacTepa HO3BOJIAIOT YBUICTh HIMPOKKE BO3MOxHOCTH Deductor Studio xacaTesIbHO CTPYKTYpBI CETH, CIIOCOOO0B
00y4eHHUs U T. 1. AHAJIMTHKY NPEIOCTABIISETCS IHPOKUE BOBMOXKHOCTH 10 HACTPOHKE HOPMaJIM3alMH CTOJIOIOB,
pa30HeHus JaHHBIX Ha 00yYarollee U TECTOBOS MHOXKECTBO, ONPE/ICIICHUs CTPYKTYPBI CETH, KOJINYECTBA CJIOEB U HEHPOHOB
B Ka)JIOM CJIO€, BEIOOpE (DYHKLIUH aKTUBALMHK H €€ MapaMeTPOB, BEIOOPE PA3IUYHbIX AJITOPUTMOB OOYYCHHUS U HACTPOHKH
UX mapaMeTpoB. Bce 3To mo3BossieT MOCTPOUTh MOJIEITH ONMUCHIBAIOIIYIO PAKTHYECKH JIF00bIe 3aKkOHOMepHOCTH. Takxke
OBLIO NOKa3aHO, KaK MOYKHO CIIPOTHO3MPOBATH PE3YyJIbTAT, BBE/IS JHOObIC 3HAYCHHS BXOAHBIX (PaKTOPOB, HCIIOIB3YSI
BU3yaIn3aTop «Yrto-ecnny. HOHS{THO, YTO dTall HOCTPOCHUA MOAECJIN CTOUT Ha 3aBCPUIAONINX MMO3UIHUAX aHAJIN3a JaHHBIX
)44

nepea T€M, Kak €ro nNpoBeCTH, HeO6XOHI/IMO JOJIKHBIM o6pa30M IOATIOTOBHUTH JAHHBIC, UTO IMO3BOJIACT CACTIATH I_HI/IpOKI/Iﬁ
Habop uaCTpyMeHTOB Deductor Studio. KauecTBo moAroTOBKY JaHHBIX TSI MOJIENH, a TAKXKe Ka4eCTBO CaMOW MOJIeTTH
AHAJUTHK MOKET OIIEHUTH Pa3HBIMH CIIOCOOAaMU: TOCMOTPETH JUArpaMMy PACCESTHHSA, IIPOBECTH PSIA SKCIIEPUMEHTOB IIPH
oMoty «YTo-ecimy, TOCTPOUTH THCTOTPAMMY PACTIpEICICHUS OIIMOKH | T. II.

JlabopaTopHasi pa6ora 2 KilacTepu3zauus ¢ moMoubI0 caMmoopranusyiomeiics kaprol Koxonena

Camoopranunzyromasics kapta KoxoHeHa sBisieTcsl pa3HOBHIHOCTHIO HEHpOHHOI ceTn. OHa MpUMeHseTcs, Kora
HEOOXOAMMO PEITh 3a/1auy KIaCTepH3alliHy, T. €. paclpeeIUTh JaHHbIC 110 HECKOJILKUM KiacTepam. AJITOPUTM
OIIpEAEIAET PACHOJIOKEHNE KJIACTEPOB B MHOTOMEPHOM ITpocTpaHcTBe (pakTopoB. VicxoHbIe 1aHHBIE Oy IyT OTHOCUTBCS K
KaKoMY-JIM0O0 KJIacTepy B 3aBHCUMOCTH OT PACCTOSIHUS J10 Hero. MHOTOMEpHOE NMPOCTPAHCTBO TPYIHO JUIS TPEJICTABICHUS
B rpaduueckoM BHe. MexaHU3M ke MocTpoeHus KapThl KoXoHeHa 1mo3BossieT 0To0pa3nTh MHOTOMEPHOE IIPOCTPAHCTBO B
JBYMEPHOM, KOTOpoe Oojiee yI00HO | [T BU3yaTH3aHUX U I HHTEPIPETALUH Pe3yIbTaTOB aHATUTHKOM.

Takoke ¢ MOMOIIBI0 TOCTPOSHHOH KapThl KoXOHEHa MOYKHO PEIIUTh U 3a7a9y POTHO3UPOBaHMS. B 3TOM ciryuae
pe3yIbpTHpYIomIee moe (To, KOTOpoe HeOOXOAMMO CIIPOTHO3UPOBATE) B TIOCTPOSHUH KapThl HE ydacTByeT. [locme
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KIIaCTEPH3ALNH UCTIONb3Ys Auarpammy «UTo-eciim MOKHO MPOBECTH IKCIIEPUMEHT. ANTOPUTM OTIPEACTSIET TOUKY
MIPOCTPAHCTBA, TJI€ PACIOJIOKCHBI BBEACHHBIE AJISI IPOTHO3a JaHHBIE, 3aTEM ONPEAEIACT, K KAKOMY KJIACTepy MPUHAICKUT
JaHHas TOYKa M MOACYUTHIBAECT CPETHEE 110 PE3YNBTHPYIOIIEMY ITOJII0 BCEX TOUEK 3TOT0 KJIacTepa, ITo U OyaeT
PE3yNBTaTOM IPOTHO3a (I ANCKPETHBIX JAaHHBIX PE3yIbTaTOM IPOTHO3A SIBISIETCS 3HAUEHHE, OOJIBIIE BCETO
BCTPEUAOLIEECS B PE3YJIBTHPYIOIIEM MOJIE BCEX SAUEEK KJIACTEPa).

WcxoaHple naHHBIC

PaccMoTprM MexaHH3M KIIaCTEPH3ALNH IyTeM OCTPOCHUS CAMOOPTAaHU3YIOIEHCS KapThl, OCHOBHIBAsICH HA TUITMYHBIX
XapaKTePUCTHKAX BETKOB. VcxomHas Tabmuia Haxoautes B daiie «lris. txt». OHa COAEPKUT CIEAYIOIINE TapaMeTPhI
usetoB: «/JJINMHA YAIIEJIMCTUKAY, « TINPUHA YAIHEJIMCTUKAY, «/ JJINMHA JIEITECTKA», «ILINPUHA
JIETIECTKA», «KJIACC LIBETKA». 3amada cCOCTOUT B TOM, 4TOOBI OTIPEICIIUTH [0 PA3IMIHBIM MapaMeTpaM IBETKA ero
kinacc. [Ipeanonaraercs, 4To UBETHI OHOTO KJacca UMEIOT CXOXKUE MapaMeTphl, TOATOMY OHH JIOJKHBI HAXOJUTHCS B
OJTHOM KJIacTepe.

Knacrepuzauus upucos

s Hagana HeoOXOIMMO UMITOPTHPOBATE NaHHEIE U3 (hafina. [Tocme 3Toro 3amyctum, Mmactep 00pabOTKH U BEIOEpEM U3
crcka Metoq oopadotkn «Kapra Koxonena». Ha BTopom miare mMactepa HacTpOHMM Ha3HAUYCHUS CTOJOLOB. YKakeM
cronbiy «KJIACC IIBETKA» Ha3zHaueHue «BbIX0aHOIY, a OcTalbHBIM — «BXomHoM». T. €. Ha OCHOBE JaHHBIX O IIBETKE
Oy/ieM OTHOCHUTB €r0 K TOMY HJIH HHOMY KJIACCy.

.ﬁ ILAMHE YaWeaHCTIHE S

"'| WupKHa YaWeNMCTHKAS
DAuHa nenecTra
WipuHa nenectra

.f> F.nacc ueetra

Ha TPETHEM HIare Macrepa H606XOI[I/IMO HACTPOUTH croco6 pa3acsaCeHus HCXOAHOI'0 MHOKECTBA JaHHBIX HA TCCTOBOC U
06yqar0mee, a TaKXXC KOJIMYECTBO MPUMEPOB B TOM U APYTI'OM MHOKECTBE. YKa)KeM, YTO JAaHHBIC 000HX MHOKECTB 6€pyTC$[
CHy‘iaﬁHHM 06pa30M, 3aJaAuM pasMep TECTOBOI'O MHOXKCCTBA PABHBIM JICCATHU IPUMEPaAM, ITYTEM U3MCHCHUS 3HAYCHUA
CTOJ'I6]_Ia «PaSMep B CTPOKax» CTPOKH «TecToBOE MHOXKECTBO.

Crienyrolyii mwar npejyiaraeT HaCTpOUTh MapaMeTphbl KapThl (KOJIMUECTBO siueeK 1o X 1 1o Y, ux Gopmy) U napamerpsl
o0yd4enust (croco0d HavyaIbHOW MHUIMAIU3AIMH, THIT (YHKIIMU COCE/ICTBA, TIEPEMEIINBATh JIK CTPOKH 00yYaroero
MHOKECTBA U KOJIMYCCTBO 3I10X, YEPE3 KOTOPLIC HeOGXOI[I/IMO HepeMeHII/IBaHI/Ie). 3Ha4yeHus 1o YMOJIYaHUIO BIIOJIHE
IOAXOJAT.

— [NapareTpel EapTel — Bua kapTel
Pastep no ocH X 16 =
Pasrep no ocu 't 12 =
Kon-eo ausek [ 192

Fopria Aueek. ILUECTH':]FDHI:HI:IE b |

Ha nsroMm mare MacTepa HCO6XOHI/IMO HACTpOUTH NMapaMETPbl OCTAHOBKU 06y‘l€HI/I$I. OctaBuM napaMeTphbl IO YMOJIYaHUTO.
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Ha mectom mare HacTpanBaroTCs OCTaIbHBIC TApaMeTPBl 00yUCHHS — CIOc00 HaYaIbHOW MHHUITHAN3AIIH, THIT (YHKIIUH
COCEICTBA M TAKXKE MapaMeTPhl KIaCTEPH3aLUN — aBTOMATHICCKOE OMPEACTICHHIE YHCIIa KIACTEPOB C COOTBETCTBYIOIIIM
YPOBHEM 3HAYUMOCTH JTHOO0 (PUKCUPOBAHHOE KOJIMYESCTBO KJIACTEPOB MPEIOCTABISICTCS BO3MOXKHOCTh HACTPOUTH
UHTepBaIbl 00yueHust. KaxIplii HHTEpBa 3a1aeTCsI KOJIMIECTBOM 310X, PATHMYCOM 00YYCHHUS M CKOPOCTHIO O0YUYCHHS.
VYkaxxeM (PUKCHPOBAHHOE KOJIMYECTBO KJIACTEPOB, PABHOE TPEM.
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Ha cenpMoM miare npejsiaraeTcs 3alyCTUTh caM mpoiece ooyuenus. Bo BpeMst 00yueHHs MOXKHO TTOCMOTPETh KOJIMYECTBO
pAacIo3HAHHBIX IPUMEPOB M TEKYIIUE 3HAUEHHS OMINOO0K. 3/1eCh HEOOX0IUMO HAXKATh Ha KHOIKY MYCK M J0KAAThCS
3aBepIIeHHs poiiecca 06paboTKH.
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Ilocne aToro HGO6XO,I[I/IMO B CIIMCKC BU3YyaJIM3aTOPOB BLI6paTI> NOABUBIIYIOCH TCHCPb «KapTy Koxonenay AJIsL TpOCMOTpa
PE3YJIbTATOB KJIACTCPU3allH, a TAKKE BU3yaInu3aTOP «Yto-ecnu» s IIPOTHO3MPOBAHUS KJIaCcCa IBCTKaA.
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[T Yro-ecau AHANWA NOCTPOERHHON MOAEMM MO APMHLLKMAY YTO0-BCAM

[T Ofyvaiowmé Hatop  Ofydariues, TECTOBOE W BANWLALHOHHOE MHOKECTBA
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[ OLAP aHanuz
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Janee, B MacTepe HaCTpOWKN O0TOOpaskeHns kKapThl KoXxoHeHa HE0OXOJMMO yKa3aTh, YTOOBI OTOOpaXKaIMCh BCE IO,
TaKKe CIIeyeT yCTAaHOBUThH KOJIMYECTBO KJIACTEPOB PABHBIM TPEM M IMOCTaBUTH (iaskok «[ paHHUIIBI KIIacTEPOBY.
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----- MNpoekura CarraoHa

[T CrnamWeaHqe LBETOE KapThl

ITocne 3TOro MoxHO YBUACTD MMOJTYYCHHBIC PE3YyJIbTAThI.
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Knacrepel

KauecTBo KitacTepu3anuy MOXKHO OlleHHUTSH, mpocMoTpeB KapTy «KJIACC LIBETKA». Ha Heit BuaHO, 4TO GOJIBIIMHCTBO
L[BETOB OBUIN KJIACCU(HUIIUPOBAHBI IPABWIIBHO. 3aMETHM, YTO BCE LIBETHI Kilacca Setosa Momnaiy B OAMH Kilactep. JTo
TOBOPHT O 3HAYHUTEILHOM OTJIIMYMH MTapaMeTPOB [[BETOB ITOTO Kiacca OT ApYTux. SIBHOE pazinndue HabIr01aeTcs 1Mo JTHHE
W mHpHHe Jenectka. To, 4To yacTs npuMepoB Virginica nonana B kiiace Versicolo 1 HA060POT rOBOPUT O MEHBILIEM
pa3iuyuM 3THX KiaccoB. Ha kaprtax, B oTnudme ot Setosa He BUIHBI pe3KHe OTINYHS TapaMeTPOB LBETOB ATHX JBYX
KJIacCcOB. DTUM KaK pa3 U 00BACHIETCSA «IPOHUKHOBEHHE)» HEKOTOPOH YacTH IPUMEPOB B APYTOi KIacTep.

BriBoas!

JlaHHbBIH TpUMep Mmokasaj o0acTh MPUMEHEHHUs] CAMOOPTaHU3YIOLIMXCS KapT. V3HayaubHO HMEIOCh MHOTOMEPHOE
("eTrIpexXMepHOEe) MPOCTPAHCTBO BXOJHBIX ()aKTOPOB. AITOPUTM MPEICTABHII €r0 B IBYMEPHOM BHUJIE, KOTOpPOE yIo0Hee
aHAM3UPOBaTh. Taxke NCXOIHBIC MaHHBIC OBUIA OTHECEHBI K TPEM KJIacTepaM, Mo THUITY IBeTKa — «Setosay, «Versicoloy,
«Virginica». OCHOBHBIM BH3YQJIN3aTOPOM TIOCIIE TIOCTPOCHUS siBIsieTcst «CaMOOpTraHU3yIOIIascs KapTay. 31ech B IEPBYIO
odepes ciaeryeT OOpaTHTh BHUMAaHUE HA MATPHILY PACCTOSTHUHN 1 poekIuio CaMMona. Ha HUX SIBHO BUIHBI PACCTOSTHUS
MEX]Ty OTJCITBHBIMU STUCHKAMHE KapThL, T. €. YSTKHE TPaHHIbl PAa3IMYHBIX CKOIICHAN TaHHBIX. MacTep IpeIoCcTaBisIeT
IIMPOKUH HAOOp HACTPOMKH MMapaMeTpoB 0OydeHHSI: HAaCTPOHKa HOPMAJIM3AINN CTOJIOIIOB, HACTPOWKa pa3OnueHms Ha
TECTOBOE M 00yUarolee MHOKECTBO, HACTPOIKA YCIOBUI OCTAHOBKH 00Yy4eHHsI, HACTPOIKA MapaMeTPOB KapThl U
napameTpoB 00y4eHHsl, HACTPOHKa NHTEPBAJIOB O0yUYEeHHSI.

JlaGopaTopnas pa6ora 3. MalIMHbI ONOPHBIX BEKTOPOB
Llens paboTsl: O3HAKOMUTBCS C AITOPUTMOM KJIACCH(UKALUK C IIOMOIBIO MAIIMH OIIOPHBIX BEKTOPOB.

ITocTanoBka 3amaun



YacTo B alroOpuTMax MAaIlIMHHOTO O0y4YeHHUS BO3HUKAET HEOOXOAUMOCTh KiaccupumpoBaTh nanHbie. Kax bt 00beKT
JAHHBIX MPEACTaBIIEH KaKk BEKTOP (TOYKA) B P-MEPHOM MPOCTPAHCTBE (TIOCIeN0BaTENbHOCTRpUNCEN). Kaxmas u3 aTux
TOYEK MTPUHAICKHUT TOJIBKO OJHOMY UX JIBYX KiaccoB. Hac nHTepecyeT, MOXeM JIH MbI Pa3/ielIuTh TOUKU
THITEPILIOCKOCTHIO0 Pa3MepHOCTHIO "p—1". DTO THIMYHBIN CiTydaii THHEHHON pa3IennuMOCTH. TakuX THIePIUIOCKOCTEH
MOXKeT ObITh MHOTO. [103TOMY BIIOJIHE €CTECTBEHHO MOJIATaTh, YTO MAKCUMH3AIUS 3a30pa MEX/Y KilacCaMu
crocoOCcTByeT OoJiee yBepeHHOH Kiaccupukanuu. To ecTh MOKEM JI MBI HAMTH TaKylO THIIEPIIOCKOCTbD, YTOOBI
paccTosiHHE OT Hee 0 OJvkaiiiel Touky ObLII0 MaKCUMaJIBHBIM. DTO OBl 03HAYAJIO, YTO PACCTOSTHUE MEXKIY ABYMS
OMKaWIIMMK TOYKaMU, JISKAIIMMHU [0 pa3HbIe CTOPOHBI THIEPILIOCKOCTH, MaKCUManbHO. Ecii takas
THIIEPINIOCKOCTh CYIIECTBYET, TO OHa Hac OyJeT HHTepecoBaTh OOJIbIIE BCEro, OHA Ha3bIBACTCS ONTUMAILHOM
paszielnsoeii THIepIIOCKOCTBIO, @ COOTBETCTBYIOIINH el IMHEHHBIN KiacCu(UKaTOp HAa3bIBACTCSl ONTUMAIIBHO
Ppa3IeNIoInM KIIacCU(pHUKaTOPOM.

o T
o O ff
~ O O

L |’-'} l-"l

+—7/50
/- B0
/80 0

&

Puc. 1Heckonpko Ki1accuGUIMPYIOMUX pa3AeisIonX NpsMbIX (THepruiockocteit). Ho Tonbko onHa gocturaer
ONTUMAJILHOTO Pa3/ENIEHHs.

dopManbHOE ONUCAaHUE 3a1a4u

Mer nojara€Mm, 410 TOYKM UMCIOT BHU::

{(xla ':1)! (X?! C?)! R (Xﬂ: ':n)}

rJe cinpuHIMaeT 3HadeHne | uim —1, B 3aBHCHMOCTH OT TOTO, KAKOMY KJIACCY MPHMHAIIEKHT Touka 2ai, Kaxoe i
STOP-MEPHBIN BEIIECTBCHHBIA BEKTOP, 0OBIYHO HOpMali30BaHHBIN 3HaueHwsMH [0,1] wmwm [-1,1]. Eciir Touku He OymyT
HOPMaJIN30BaHBI, TO TOYKA C OOJBIINMH OTKIOHEHUSIMU OT CPEAHUX 3HAYCHUI KOOPMHAT TOUYEK CIMIIKOM CHIBHO
MOBJIMSICT Ha KiaccudukaTop. MBI MOXKEM paccMaTpyBaTh 3TO, KaK ydeOHYIO KOJUIEKIHIO, B KOTOPOH [UISl KaXK/10T0
9JIEMEHTA yXe 33/1aH KJIacC, K KOTOPOMY OH NPHHAUIEKUT. MBI XOTHM, 4YTOOBI alITOPUTM METOJIa OTIOPHBIX BEKTOPOB
KJIacCU(UIIIPOBA UX TAaKUM ke 00pa3oM. JIst 3TOro Mbl CTPOUM Pa3AEIAOIIYI0 THIIEPINIOCKOCTh, KOTOpast UMEET
BH;

OnTuManpHas pasaeiaronias TMICpIIOCKOCTD JJId METOa OIIOPHBIX BEKTOPOB, IMIOCTPOCHHAA HA TOYKaX M3 JIBYX
KknaccoB. bawxkaiimme k napaiyi€JIbHbIM THIIEPILNIOCKOCTAM TOYKHU HA3BIBAOTCA OMOPHBIMU BEKTOPAMM.

w-x—b=0.



Bekrop W- neprieHANKYISAp K pa3Ieisioniel TUnepruiockocT. [lapaMeTpb3aBUCHT OT KpaTdalIiero pacCTOsSTHUS
THIIEPIDIOCKOCTH JI0 Hadyajla KoopAauHaT. Eciii mapaMeTpbpaBeH HYITIO, THIEPIUIOCKOCTH MTPOXOANT Yepe3 Hadaio
KOOPJAMHAT, YTO OTPAHUYHBACT PEIICHIE.

Tak kak Hac UHTEpeCyeT ONTUMAIbHOE pa3fielieHHe, HAC HHTEPECYIOT ONOPHBIE BEKTOPA U TUIEPIUIOCKOCTH
IapaJuIeNIbHbIC ONTUMAIBHON 1 OJMKalIINe K OIIOPHBIM BEKTOPAM JIBYX KIaccoB. MOXHO ITOKa3aTh, YTO 3TH
MapauIeNbHbIE THIIEPIUIOCKOCTH MOT'YT OBITH ONUCAHBI CIECAYIOIUMH YPABHEHUSAM (C TOYHOCTBIO 10 HOPMHUPOBKH).

w-x—b=1,
w-x—b=-1.

Ecmu yqe6Has{ KOJIJICKI M JIMHEHHO pazaeirnma, TO Mbl MOKEM BI)I6paTL TUNEPIUIOCKOCTHU TaKUM 06pa30M, YTOOBI
MEXKIYy HUMU HE JICKajla HU OJIHa TOYKa 06yqa}01ue171 BI)I60pKI/I 1 3aTEM MAKCUMH3HUPOBATH PACCTOAHNUC MECKIY

runepruiockocTsMy. LupuHy monocs! MeX Iy HUIMH JIETKO HAUTH U3 COOOpaXEHUH TeOMEeTPHH, OHA paBHA "w " [1].,

TaKkuM 00pa3oM Hallla 3a/1a4a MUHUMHU3HPOBATh W | YToObI UCKITIOYHUTH BCE TOUKHU U3 TIOJIOCHI, MBI JOJDKHBI
yOeAUTHCS st BCEX1, UTO

w-x;5—-b>1, =1
w-x;—b< -1, g =-1

3T0 MOXKeT OBbITh TAKKE 3aIIUCAHO B BUJE:
cglw-x;—b)>1, 1<i<n. (1)
Crnyyall TuHEHHOW pa3aeIuMOCTH

Hp06neMa NOCTPOCHUA OITHMAaJIbHOM pa3z[enﬂfomel71 TUHEPIIIIOCKOCTH CBOAUTCA K MUHUMHU3AUU | | ||,

(1). Oro 3amaua KBaAPATUYHON ONTUMHU3AINH, KOTOPask HIMEET BHL:

IIPU YCIIOBUH

|w||?* — min
gw-x3—b) =1, 1<i<n.

ITo Teopeme Kyna-Takkepa 3Ta 3a/1aua SKBUBaJICHTHA ABOMCTBEHHOH 3aja4ue MONCKaA CeJUTOBOM TOUKH (HYHKIHH
Jlarpanxa

L(w,b; A) = 2[[w[]* = X, Ai(e((w-x;) — b) — 1) — min,, , max, (2)
A>0 1<i<n
e;’t: (/"L]__,...

A ! )Lﬂ )— BEKTOP JIBOMCTBEHHBIX [IEPEMEHHBIX.

CaezneM 3Ty 3a/1a4y K 3KBHBAJICHTHOM 3a7jaue KBAAPATUIHOTO MMPOTPAMMHUPOBAHUS, COJIEPKAITYIO TOIBKO
JIBOIICTBEHHBIE [IEPEMEHHBIE:

—L(A) = =3 M+ 5200 Z?:l Aidjcici(Xs - X5) — min,
A 20, I<i<n (3)
?:1 /-'\itf'.;' =10

JlomycTuM MBI pEIIIIN JaHHYIO 33/1a4y, Toraa W u bwosxao naiitn o thopmynam:



n
W = Z A Ci Xy
i=1

b=w-x—-¢, MN>0

B utore AJITOPUTM KJ'IaCCI/IqJI/IKaIII/II/I MOXET OBITE 3aIkCcaH B BUAC:

a(x) = sign Z)qr:,-x[ x—b|(4)
i=1

OO0patnM BHIMaHHE, YTO CyMMHPOBaHHE HIET HE 110 BCeil BEIOOPKE, a TOIBKO IO ONIOPHBIM BEKTOpaM, AT

KOTOPBIX /\!LI' ?é D

Cryyait nuHeiiHO# Hepa3IenuMocTu

I[J'ISI TOrO, YTOOBI AJITOPUTM MOT' pa60TaTB B CJIy4aec, €CJIM KJIIaCChbl JIMHEHHO HEPA3ACIINMBI, ITO3BOJMM €My NOITYCKATh

omnOKH Ha y4eOHOH KoyieKnuu. Benem HabOp TOMOTHUTENBHBIX EPEMEHHBIX &* — ©, XapaKTepHU3YIOIIIX

BEJIMYMHY OIINOKN Ha 0OBEKTax Xi, 1 E t E T Bosbmem 3a OTIPABHYIO TOUKY (2), CMSATYMM OTPaHUUCHUS
HEpaBEHCTBA, TAK JK€ BBEJIEM B MUHUMH3HPYEMbIH (HYHKIOHANT IITpad 3a CyMMapHYIO OIIHOKY:

%”W”E | GZ?—l 6:' —* minm.h.{;
Gw-x3—b)>21-¢&, 1<i<n
& =0, 1<i<n

Koadpunuenr C - mapamerp HaCTPOHKH METO/ja, KOTOPBIH MO3BOJISIET PETryJIMPOBATh OTHOIICHHE MEXKTY
MaKCHMH3aIMe IMUPHUHBI pa3IeIAoNniel MoJ0Ck ¥ MUHUMH3ale CyMMapHO# OIINOKH.

Amnaoruysno, o Teopeme Kyna-Takkepa cBoAUM 3a1a4y K IOUCKY CEeIJIOBOM TOYKH (PyHKInu Jlarpamxa:

(Lw,b,&5 A 1) = Hwl? — S0, Ma(w-xi) — 1) = S0, &(h + 75 — C) — mi
E20,A=20n20, 1<1<n

/\'Li:[] .
) C@{W'Xi—b}zl—fi, IEEEH
=
| &=

Ilo ananorumn CBCAEM OTY 3a/la4y K SKBUBAJICHTHOM:

—L(\) = =3 M+ 5 20 Z?:l AiAg€ici(X; - X;) — min,
0<MN<C, 1<i<n
?:1 /"Liﬂg' =10

1<i1<n

=<

Ha mpakTrKe a7t TOCTPOEHHS MalIMHBI ONOPHBIX BEKTOPOB PELIalOT MIMEHHO 3Ty 33jady, a He (3), Tak Kak
rapaHTHPOBATh JIMHEHHYIO pa3/IeIMMOCTb TOUEK Ha JIBa Kjlacca B 00IIeM ciTyyae He NMPEeCTaBIIseTCs] BO3MOXKHBIM.
OTOT BapHaHT aJIrTOPUTMa Ha3bIBAIOT AJITOPUTMOM C MSTKUM 3a30poM (soft-margin SVM), Toraa kak B JIMHEIHHO
pa3aeauMoM ciiydae ToBopsT o xéctkoM 3asope (hard-margin SVM).



st anroput™a Kiaccupukanny coxpansercs popmyia (4), ¢ TOH I pa3sHULIEH, YTO Teepb HEHYJIEBBIMU -:"ti
001a1a10T HE TOJIBKO OIOPHBIE OOBEKTHI, HO U 00BEKThI-HAPYLIUTEIU. B onpesenéHHOM CMBICIIEe 3TO HEIOCTATOK,
MIOCKOJIbKY HapYILIUTEISIMU YaCTO OKa3bIBAIOTCS IIyMOBBIE BBIOPOCHI, M TIOCTPOSHHOE HA HUX PElIalollee MPaBuiIo, 1o
CYTH JIe71a, OIIUPACTCA Ha IITyM.

KOHCTaHTy C 00BI4YHO BLI6I/IpaIOT 10 KPUTCPHUIO CKOJIB3AICTO KOHTPOJIA. OT0 pr,HOéMKI/Ifl CHOCOG, TaK KakK 3agavy
NMPUXOAUTCH pCUIaTh 3aHOBO ITPU KaKAOM 3HAUYCHUU C.

Ecnu ecth ocHOBaHUS noJjiaraTtb, 4YTo BI)I60pKa MOYTH JUHEHHO pazaeinnma, 1 Juilb 06’beKTLI-BLI6pOCI>I
KJIaCCI/I(l)I/IIII/Ipy}OTC)I HEBCPHO, TO MOKHO IPUMCHUTH (bHHLTpaHI/IIO BI:I6pOCOB. Cuauana 3aJava pemacTcs rnpu

HekotopoM C, U U3 BEIOOPKHU yaaysieTcst HeOobIas 1011 00eKTOB, IMEIONINX HAHOOJBIIYIO BETMYUHY OIIHOKA gi.
[ocne sTOTO 33Ma4a pemaeTcsi 3aHOBO 10 YCeUEHHOM BEIOOpKe. Bo3MOXKHO, IpUAETCS MPoaeaTh HECKOIBKO TaKUX
UTEpALUi, II0Ka OCTaBIINECS! OOBEKTHI HE OKAXYTCS JINHEWHO pa3aeIiMbIMH.

Snpa

ANTOpUTM NOCTPOCHUSI ONTUMAIILHON pa3Aelisitollel THIEPIUIOCKOCTH, peioxkeHHbIN B 1963 rogy Bnagumupom
Bamankom — anroputm nrHEHHON Kitaccudpukammn. Onuako B 1992 rony bepuxapa bBocep, M3abens Nyiion u
BanHuk npeuioxkuiy cnocob co3aHus HeMMHEHHOTo KiacCu(pHUKaTopa, B OCHOBE KOTOPOTO JIEKUT MEPEX0]] OT
CKaJIIPHBIX MIPOM3BEACHUH K IIPON3BOJIBHBIM sIIpaM, Tak HasbiBaeMbli kernel trick (mpeuo>keHHBIH BIiepBbIe

M. A. Aiizepmanom, 3. M. bposepmanom u JI. B. Po3oHOEpoM aist MeToja MOTEHITNATBHBIX (VYHKIIHAHN), TTO3BOJISFOIINI
CTPOUTh HEJIMHEHHBIE PA3ACIUTENN. Pe3yIbTUPYIOLIUI aITOPUTM KpaliHEe NOX0K Ha aJlTOPUTM JIMHEHHON
KiaccuduKaIu, ¢ TOH ML Pa3HULIEH, YTO KaXKI0€ CKAJISIPHOE MPOM3BEICHNE B IPUBEAEHHBIX BhIIIE GOpMyIax
3aMeHsIeTCsl HelMMHeHHON QyHKIue sapa (CKaJsipHBIM NPOU3BEACHHEM B IIPOCTPAHCTBE ¢ OOJIbILEH pa3MepHOCTHI0). B
3TOM MIPOCTPAHCTBE YK€ MOXKET CYIIECTBOBATh ONTHMaJbHAs Pa3/IeNAIoNiasi TUIepINIOCKOCTh. Tak Kak pa3MepHOCTh
H0JIy4aeMOT0 IIPOCTPAHCTBA MOXKET ObITh OOJIBIIE Pa3MEPHOCTH UCXOJHOTO0, TO IpeoOpa3oBaHue, CONOCTaBIIONIEe
CKaJISIpHBIE TPOM3BENICHNUS, OyA€T HEIMHEHHBIM, a 3HAUUT (DYHKIHS, COOTBETCTBYIOIAs B UCXOAHOM IPOCTPAHCTBE
ONTUMAJIHON pa3JeNAoniel THIIePIUIOCKOCTH, OYIeT Takke HeTMHEHHOM.

CTOUT OTMETHUTH, YTO €CITU UCXOJHOE IMIPOCTPAHCTBO UMEET JOCTATOYHO BBICOKYIO Pa3MEPHOCTH, TO MOYKHO HaJesAThCA,
YTO B HEM BBIOOPKA OKaKETCS IMHEHHO Pa3/IenuMOH.

PaccmoTpum Hanbosiee pacpoCTpaHEHHBIE SPa:

P rd
IMonmHOMHUANLHOE (OTHOPOJHOE): ;CI:X_, X :] — IIK "X :]

Eix,x) = (x-x'+1)°

[MomrHOMUATBEHOE (HEOTHOPOIHOE):

Pannanpuas 6a3ucHas QyHKIUS: k (X.‘ Xf) - EXP( = | |X - Xf ||2 ), sty > 0

=X

k(x,x") = exp oo

Pannanbuas 6asuchas gynkuus [aycca:

f i
Curmounzn: JEC[:X_, X ) - t-ﬂl'lh(h-)( "X+ C), i noytu Bcex Kk >0uc<0
IIpumep

3arpy3uTe qaHHBIC U3 BCTpOoeHHOMU 0a3bl maHHbIX MATLAB mis knaccuveckoit 3amaqn KiIacCU(pUKAIMA UPUCOB
@umepa. B/] conepxut 150 npumMepos ¢ 5 npusHakaMu

load fisheriris

Co3paiite nepemenHyto data, B KoTopoii B 1 cronbue xpansarcs m3mepenns sepal length , Bo 2 - sepal width g 150
HPHUCOB.



data = [meas(:,1), meas(:,2)];

W3 BekTopa species, co3/iaiiTe HOBBIH BEKTOP-CTOOEI] groups, YToOb!I KIIacCH(UIMPOBATh AaHHbIE B JIBE IPYIIIHL:
Setosa u non-Setosa.

groups = ismember(species,'setosa’);

Hayran BeiOepute oOydaromiee 1 TECTOBOE MHOKECTBA.

[train, test] = crossvalind(‘holdOut',groups);

cp = classperf(groups);

O0yuure SVM — KimaccUpUKTOp, UCTIONB3YS TMHEHHYIO (DYHKIHUIO si7jpa U 0TOOpa3nuTe CrpyIIMpOBaHHbBIE JaHHBIE.

svmStruct = svmtrain(data(train,:),groups(train),'showplot',true);
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JlobaBbTe 3aroyioBOK K rpaduky, ucmois3ys nose svmStruct.KernelFunction B kaduecTBe 3HaYCHHUS.
title(sprintf('Kernel Function: %s',...
func2str(svmStruct.KernelFunction)),...

‘interpreter’,'none’);
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Hcnonw3yiite ¢pynkuuro svmelassify aist knaccudukanum TeCToBOro MHOXECTBA.

classes = svmclassify(svmsStruct,data(test,:),'showplot’,true);
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Brraucnure TOYHOCTH maccmbnxaunn.
classperf(cp,classes,test);
cp.CorrectRate

ans =




0.9867

Hcnonw3yiiTe one-norm, hard margin support vector machine knaccudukatop aist ©3MeHeHHs CBoMcTBa boxconstraint.
figure

svmStruct = svmtrain(data(train,:),groups(train),...

'showplot' true,'boxconstraint',1e6);
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3amanue:
BbImoTHATE ITpUMEp, ONMCAHHBIN B JTa00paTOpHOU padboTe

CpaBHHTE aITOPUTMBI KJIACCU(PHUKAIIMH C TOMOIIBIO PaJnalIbHO-0a3UCHBIX ceTel, kKapT KoxoHeHa 1 MaIllMHbI OTTIOPHBIX
BEKTOPOB

JladopaTopHas pa6ora 4
IHocTpoeHue U ONITHMHU3ALMSA IAPAMETPOB epeBbeB PellieHU B aHAIuTHYecKol miaTdopme Deductor

Lens paboTsl. M3ydenns nporecca MOCTPOSHHSI, ONTUMH3AINHN B OIIEHKH 3P PEKTUBHOCTHU IePEBbEB PELICHNH B
aHanmuTHdeckoM npritoxkeHnn Deductor Studio.

Teoperuueckast yactb. Hapsiny ¢ HEMpOHHBIMU CETSAMHU JEPEBbsI PEILICHUN SIBIISIOTCS €111 OJHOM MOMYJIIPHON TEXHOJIOTHEN
Data Mining, mimpoKo MCIIONb3yeMOH ISl peleH s 3a/1a4 YUCICHHOTO NIPe/ICKa3anus U Kiaccupukanuu. Tak e, Kak u
HEHPOHHBIE CETH, IEPEBbS PEUICHU SBIIIOTCS MOACIISIMH, CTPOSAIIMMUCS Ha OCHOBE 00yueHus ¢ yuureneM. Ho ctpykrypa
HX CYIIECTBEHHO OTIMYaeTcs. [lepeBrs pereHuil mpeacTaBisoT cO00i APEBOBUIHBIE HEPAPXUIECKHE CTPYKTYPHI,
COCTOSIIITNE U3 PeNIaronuX npasui Buaa «Ecmu...1o...». B ocHOBE pabOTHI JepeBREB PEIICHUH JEKUT MIPOoIiece
PEKYypPCHBHOTO pa30MEHUsI HCXOIHOTO MHOKECTBA HAOIIOIEHUH MiIH 00BEKTOB Ha MTOIMHOKECTBA, ACCOIUIPOBAHHEBIE C
kiaccamu. PazOoreHne npou3BOUTCS C IOMOIBIO PELIAIONINX PaBHJI, B KOTOPBIX OCYIIECTBISIETCS IPOBEPKA 3HAUYCHU I



aTpuOyTOB 1O 33JaHHOMY YCIIOBHIO. PeKypCHBHBIMI Ha3bIBAIOTCS allTOPUTMBI, KOTOPBIE Ha KaXIOM MOCIETYIONEM I1are
HCTIONB3YIOTCS pPe3yNIbTAaThl, MOIYYCHHBIC Ha MIPEIBIAYIIEM.

JlepeBbsi peleHni COCTOST N3 0OBEKTOB 2-X TUIIOB — Y3JIOB U JIMCThEB. B y371ax pacnonararoTcs npaBuia, a B JIMCThSIX —
pe3ynbTar, T.e. HaOJI0ACHHS NCXOAHOT0 Habopa TaHHBIX, IMEIOIINX OJAWHAKOBYIO IIEpEMEHHYI0 Kiacca. Takum o0pazom,
Ka)XXJbIH JTUCT B A€PEBE CBA3aH (MM, KaK YaCTO TOBOPAT B JIUTEPATyPE — ACCOLIMUPOBAH) C ONPEACICHHBIM KJIACCOM.
[Ipumep cTPYKTYpHI IepeBa perIeH il MpeacTaBiIeH Ha puc. 1.
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Puc. 1. JlepeBo pemennii, 11 Kiaaccu(GUKAIMN YPOBHS YPOXKaHHOCTH Ha OCHOBE JTAaHHBIX arpOXUMHYECKOTO 00CIeJOBAaHHS
MOYB.

JlaHHOE JepEeBO PEIICHUH pelaeT 3a1auy KIacCH(pUKALNY 10 YPOXKaHHOCTH (BBICOKAsI, CPEIHSISI, HU3Kas) 3eMEIbHBIX
YYaCTKOB Ha OCHOBE JJAHHBIX arpOXMMHUYECKOT0 00CIICIOBAHNUS TIOYB 0 COJICPKAHUIO a30Ta, Kanus u hocdopa (B Mr/100
r.). BusyanbHo y37bl M JIUCThS B IEPEBE XOPOIIO PA3IHYMMBIL: B Y3J1aX YKa3bIBAIOTCS MMPaBUia, pa30UBAOIIHe
coJieprKalliecs: B HeM HAaOJIOICHUS, U IPOU3BONTCS albHEHIIIee BETBICHHE. B TUCThAX MPABUIT HET, OHU [TOMEYAIOTCS
METKO# Ki1acca, 00beKThl KOTOPOTro TOMAaIN B JaHHBIH mucT. KpoMe 3TOro, BETBICHHE B JUCTHIX HE MPOU3BOAUTCS U OHU
3aKaHYMBAIOT COOOI BETBb JiepeBa (I03TOMY UX MHOT/IA HA3bIBAIOT TEPMHUHAIBHBIMH y3JIaMH).

OOpaTtuTe BHUMaHHE, YTO JIEPEBO PEIICHUH SIBISIETCS TMHEHHBIM KJIaCCH(HUKATOPOM, T.€. IPOM3BOAUT pa3OneHne 00bEeKTOB
B MHOTOMEPHOM IIPOCTPAHCTBE MPU3HAKOB IUIOCKOCTSIMHU. J[JIsl IByMEPHOTO CIIydasi 3TO IOSICHAETCS pHc. 2.

1' : = I.l m i“ o T
- = .0 L
[ ] .-. [ ] £+ o o
a®, "l avangta, A
.. = ¥ ‘
s B :"1‘1“1

Pucynox 2. JlepeBo peuieHuii Kak JUHEHHbIH Kiaccuukarop.

[TycTs mpAMOYTOTBHIKH 0003HAYAIOT YYACTKH C HU3KOH YpO)KalHOCTBIO, KPYT'H — CO CpeIHEH, a TPEYrOJIbHUKH — C
BBICOKOH. PacmonoskeHre 00beKTOB Ha PUCYHKE Ka4eCTBEHHO OTPAaXKaeT UX PACIOJI0KEHHE B TPOCTPAHCTBE PU3HAKOB.
MBI pa3enuiy THHUSMHE IIPOCTPAHCTBO HA TPH ITOJIMHOMXKECTBA M aCCOLIMUPOBAIN HX ¢ KiaccaMu: 1- «Bpicokasy, 2 —
«Cpenasasa» u 3 — «Huskas». O1r ke moaMHOKecTBa OyIyT COOTBETCTBOBATEH M TPEM HcxoaaM kiaccudukarun. Obparure
BHHMAaHHE, YTO BO BCeX 3-X MMOJMHOXECTBAX UMEIOTCS HEPAaCIO3HaHHBIE IPUMEPHI, T.€. IPUMEPEHI, ITOTABIINE B
MIOJIMHOXECTBA, ACCOLUMPOBAHHBIE C APYTUM KIIACCOM.

TeopeTndecku, arOpuTM MOKET TeHEPHPOBATH HOBBIE Pa3OUEHMS 110 TEX IOp, BCE IPUMEPHI HE OYyIyT paciio3HAHBI
mpaBuiIbHO. OTHAKO 3TO MPHUBOANT K YCIOKHEHHIO JiepeBa: OOJIBIIOE YHCIO0 BETBICHHH YCIOXKHSET €r0 CTPYKTYPY H
YXYZLIAeT €r0 UHTEPIPETALUIO [10JIb30BaTeneM. JleCTBUTENBHO, IPU UCII0JIb30BAHUN HEMPOHHBIX CETEH aHaIUTHKA
HMHTEPECYET TOJIBKO PEAKLIMS MOJEIU Ha ONPENEIIEHHOE BXOIHOE BO3IEHCTBHE, a caMa CTPYKTYPa CETH U 3HAYEHHS €€
BECOB HUKAKOW CMBICIIOBOI Harpy3Kku He HecyT. B To xe Bpemsi, paBuiia B IepeBbsIX pemieHnit GopMHUpYIOTCs
MIPAaKTHYECKH Ha €CTECTBEHHOM SI3BIKE, UTO JieJIaeT OOBICHSIONIYIO CIIOCOOHOCTE O4eHb BHICOKOH. MHBIMU ci0BaMuy,
00JIBILION MHTEPEC IPEJICTABIAIOT HE TOJIBKO CaMH JIEPEBbsI, KaK MOJIEIIH, JIeJIAlOIe NPe/ICKa3aHusl, HO U IIpaBuIa,
aBTOMAaTH4YECKH (GOpMHUpYyEMBIE ITPU UX NocTpoeHny. Hanpumep, nepBoe npaBuio B JepeBe pPElIeHUH Ha



puc. Asom < 5,35 , hopmupyromtue nmct «Huskas», yKa3pBaeT, YTO HU3KOE COEPKAHIE a30Ta B TIOUBE CBA3AHO C
HU3KOI ypokaitHOCThIO. Takum 06pa3oM, mpaBmiia, W3BJICUECHHBIE U3 1ePEBbEB PEIICHUH, UMEIOT COOCTBEHHYIO IEHHOCTH C
TOYKH 3pEHUS IPHHATHS YIpaBlIeHIECKHX pereHui. [1oaToMy ecnu 1epeBo pelmeHnii 0Ka3bIBaeTCsl CITUIIKOM CIIOKHBIM U
COJEP)KUT MHOTO TIPaBHJI, TO pa30NpaThCs B HUX CTAHOBUTCS CI0)KEHHUE M OOBSCHSIONIAsA CIIOCOOHOCTh MOAENH TaAacT.

Taxum 06pa3om, BOIIPOC O TOM, KOT/Ia CIEAYET OCTAHOBHUTH POCT AE€PEBA PEIICHHUH, 3TO KOMIIPOMHUCC MEKTY TOYHOCTHIO 1
0OBSCHSONIEH CIIOCOOHOCTBIO MOZENH, a TAKXKE BBIYUCINUTEIBHBIMH 3aTPATaMH, CBSI3aHHBIMH C €€ IIOCTPOCHUEM U
ucronbp3oBaHueM. Ha nmpakTuke, orpaHUueHNE POCTa, WIIH, KaK YacTO TOBOPSAT, YIPOILECHUE, JEPEBA OCYIIECTBISIETCS
COOTBETCTBYIOIIMMH HACTPOWKAaMH aJIrTOpUTMa 00ydeHus. VIcTionb3ytoTes ABa MOAX0Aa:

1. Otceuenne BeTBel (cTpmxka). CHadanma CTPOUTCS TOTHOE IEPEBO, paclo3HalomIee Bce mpuMepsl. Kak mpaBuio, oHO
MOJTy4aeTCsl CIUIIKOM CJIOKHBIM U TPYJHO HHTEPIPETHPYEMBIM. 3aTeM IPOM3BOJUTCS aBTOMAaTHYECKOE yIaJeHHe Y3JI0B ’
JIMCTHEB, IMEIOLINX MAITyI0 3HAYUMOCTb, T.€. TeX, B KOTOPHIC MOMAJI0 JHIIL HeOOIBIIOe KOJIMYECTBO IPUMepoB. [IoHATHO,
YTO pelIarolie PaBUiia, OTHOCSIINECS K OUYeHb Y3KOMY KPYTy HaOJIFO ICHUH, TPAaKTHYECCKH HE HIMEIOT LICHHOCTH.
Haobopor, nmpaBuiia, HO3BOJISIONINE KIaCCH(OUIMPOBATH OOJIBIIOE YMCIO HAOIIOICHNH, SBISIOTCS HanOoJiee 3HAYNMBIMH.
B kauecTBe mapameTpa OTCEYECHUS BETBEH MOXKHO MCIIOJIb30BaTh I0Ka3aTellb, HA3bIBAGMBIH JOCTOBEPHOCTHIO:

Ck = NHepar_'n/Nk

k

N oo
e - HOMep y371a, = HePUC" - gycI0 HEpPAaCHO3HAHHBIX IPHUMEPOB B y3ii€, 00IIee YHNCI0 IPUMEPOB, PACTIPEICICHHBIX

s K i y3ein. OH omnpezessieTcs Kak OTHOILICHNE YKCiIa HEMPAaBUIIBHO PACcliO3HAHHBIX IPUMEPOB B JIMCTE K OOLIEMY YHCITY
npumepoB. CienoBaTeIbHO, YeM MEHBIIIE YUCIIO OMIMOOK B JIMCTE, TEM BHIIIE JOCTOBEPHOCTH MpaBuiia. [loaTomy,
ONPEJEIINB [TOPOTOBBII YPOBEHBb JOCTOBEPHOCTH, MOKHO 3aCTaBUTh AJITOPUTM OTCEUb BCE JIUCThA, JOCTOBEPHOCTD B
KOTOPBIX HMXKE 33JJaHHOTO MOpOra.

2. Pannss octaHoBKa. B KOHEUHBIX y37aX JiepeBa, Kak MpaBuiio, OKa3blBaeTCs Majio nmpuMepos. [IpaBuia, B Takux y3iax
HAMEIOT HU3KYIO 3HAYUMOCTh M OOBSICHSIONLYIO0 CIOCOOHOCTh. [103TOMY, 3a1aB MUHUMAJIBHO JOIMYCTHMOE KOJIUIESCTBO
MIPUMEPOB B y3JI€ JepeBa, MOKHO OTPaHUIUTh €r0 POCT, 3aIPETHB CO3/1aBaTh HOBBIC Y3IIBL.

O0a moxo/1a UMEIOT CBOM NPEUMYIIECTBa U HeprocTaTku. OTcedeHue BeTBel TpeOyeT JOMOIHUTENbHBIX BPEMEHHBIX
3aTpar Ha MOCTPOEHHE TIOJTHOTO JiepeBa. PaHHAS 0CTaHOBKA SKOHOMUT BPeMs U BBIYHCIUTEIbHBIE 3aTPAThl, HO MOXET
MIPUBECTH K TOMY, YTO NMOTEHIMAILHO HHTEPECHBIC PaBHJIa MOTYT OBITh IPOCTOI HE HaMICHBI.

3amedanue. AITOPUTM MOCTPOEHHUS IEPEBhEB pelieHui, peann3oBanHbiii B AIT Deductor, mo3BosisieT pemars TOIbKO
3a/1au KJIaCCHU(HUKAIINH, [T03TOMY BBIXOHAS MIEPEMEHHAsI MOKET OBbITh TOJIBKO JUCKPETHOM (METKa Kiacca).

Tabnuua conpspxkeHHocTH. J{ist ObICTPOit U 3 DEKTUBHOM OLIEHKH HA/IE)KHOCTH KilacCH(UKAIIMHU C TIOMOILBIO JiepeBa
peIIeHu ABIsIeTCS TabInIa CONPSKEHHOCTH, KOTOPast SBJISIETCS aHAJIOTOM JHarpaMMBbl paccesHuUs I 3a1auu
knaccupukauu. [Ipumep TabIMIBI CONPSHKEHHOCTH MPECTaBIICH B Tabuie 1.

F.naccuduuMpoEaHn
P akTHYSCHKM Bricokan Huzran Cpeanan Mrora

Bricokan m 8

Huskan m an

CpeaHan 18
12 14

MToro a0 55

quﬁKH, PpacCmoJIOKECHHBIC HA TJIaBHOM JAyaroHajan Ta6J'II/II_H)I 1 CTOAIINE HA TEPECCUCHUN OJTHOUMEHHBIX CTPOK U CTOJ'[6I_IOB
COZCPIKAT YUCJIO IPUMEPOB, PACIIO3HAHHBIX MJISA JAHHOI'O KJj1acCa IMpaBUJIBHO. HaHpI/IMep, yucno 30 Ha MEPECCYCHUUN
CTOJ'I6L[a " CTPOKHU «Hwuskasy» YKa3bIBacT, YTO 30 IIpUMEPOB, (I)aKTI/I‘ICCKI/I HUMCIOIIUX KJ1acC «Hwuzxkas» KJ'IaCCI/I(i)I/IIII/IPOBaHLI
COOTBETCTBYIOIIUM 06pa30M. JIro0oe umcio B ﬂ‘leﬁKe, paCHOJ’IO)KGHHOﬁ BHE IJIaBHOM JAvaroHajau, T.€. Ha NIEPECCYCHUN
Pa3HOUMEHHBIX CTPOKH U CTOJ'I6Ha, IMOKa3bIBAKOT YU CJIO HETIPABUIIbHO PACIIO3HAHHBIX ITPUMEPOB JId JAHHOT'O Kj1acca.
HaanMep, YHUCJIO 4, PpacmioJIOKEHHOC B sTYCHKe Ha NnepeceuyCcHur CTPOKU ((CpC,HHSISI» n CTOJ'I6IIa «BI)ICOKaﬂ», YKa3bIBa€T HA
TO, 4TO 4 npumepa, (baKTI/ILICCKI/I HUMCIOIIUX KJ1acC «CPGHHSIH», ObLIN OIIMO0YHO Ppacrio3HaHbl ACPEBOM KaK UMCIOIINC
Kiacc «BeIcokasy.

HOpHHOK BBITIOJIHCHU A pa6OTBI.



1. 3anyctuTh aHanuTHyeckoe npuiiokenne Deductor Studio v 3arpy3nTh HaOOp JaHHBIX M0 YKa3aHHUIO MPEIIOaBaTeIs.

2. OtkpoITh Mactep 00paboTku 1 B pa3zaeine Data Mining B criucke TOCTYIHBIX METOI0B 00paOOTKH BBIOPATH ITYHKT
«JlepeBo peuieHui».

3. Ha 2-m mare Macrtepa 00paOOTKH yCTaHOBHTh Ha3HAYCHHUE M0JIe Habopa JaHHBIX.

Mactep obpaboTkW - flepeso peweHHid (2 us T)

HacTpohka HasHavyeHHA cTonbuos
3a0aATE HASHEYEHMA HCXOHBIE CTOASLOE 13HHEIX

¥ M nona Wit cronbua | coLa

K Nrowage, ra Tun aaHHe | B elwecTEEHHEIN

.ﬁ kucnorhocTe, pH

Bigy &zar, rar/100r HasHauerie

’ﬁ Famii, war 1000 B AaHHE | e mep——

’ﬁ Focaop, wr/100r Crarwerica

HKir %

K Cp. yron el WHMEAY 0.4

XK YpokaliHooTe

B, UpasmaiinosTs [knacc] M atcurn 16
CpegHee 4 46964285714286

CTaHOapTHOE otk 28897888971 0665
< Hazan | Nanee > I OTraeHa |

HacTpalika HOPMANUSaWHA. ..

Pucynoxk 3. HacTpoiika Ha3HaueHUs MoJei.

4. Ha 3-M miare ycTaHOBUTB pa3Mepbl 00y4aroIero u TectoBoro MHoxectB 90% u 10% cooTBeTcTBEHHO, cr1ocod oTOopa —
ciy4aitHo (puc. 4).

MacTep obpaboTkw - flepeso peweHqd (3 13 1)

Pastuenue HcxogHOro HAGopa AaHHBIX HA NOAMHOXECTEA

HacTpoime pastMeHME MCXOOHOMD MHOXECTES ASHHEIX Ha 0SYYSIOWEE H
TECTOB0E MHOMECTES

Crocof pasaensHua MCROAHOM D MHOKECTES AaHHEIH CnyuaiHo j
MHoxecTeo g MopAooK COPTHROEKM =
B npoueHTax | B crpokax gl
0 Syyarauze 50 | TNo BospacT aHwk
Tectoeoe £ Mo eospacTaHuio 1+
WTOro: 56 Il

K.omuuecteo crpok [Bcera] 56
< Hazan | Nanee > I Otrera |

Pucynok 4. Hactpoiika pazMepoB 00yJaroIIero U TECTOBOIO MHOXKECTB.
5. Ha 4-m mare Macrtepa HaCTpOUTB IapaMeTpsl 00yUeHHUS JIepeBa PEeLIeHHH:

- mapaMeTphl paHHEl OCTaHOBKHM: MHHUMAaJIbHOE KOJMYECTBO IPUMEPOB B y3JIe, IPH KOTOPOM OyJeT CO31aH HOBBIH y3em —
2, pnaxxok «CTpOUTH 1epeBo ¢ Oosee JOCTOBEPHBIMHU MPaBUIIaMH B YIIEpO KOMITAKTHOCTHY - YCTAHOBHUTB;

- OTCEYCHUC Yy3JIOB ACpPCBa — OTKIIFOYHNTD, C6pOCI/IB COOTBCTCTByIOIIII/Iﬁ (bﬂa)KOK B paszaeiie HapaMC’I‘pH OTCCUYCHUS.

Takum 06pa3oM, MBI HACTPOWIIN aJITOPUTM O0yUESHHS Ha MTOCTPOSHHE «ITOJTHOTOY» JiepeBa, ColeprKaliee MaKCHMallbHOE
YHCIIO TIPaBHUIL



6. Ha 5-M mrare 3amycTuTh nporiecc 00y4eHHs U TPOKOHTPOIMPOBATH €T0 Pe3yNbTaThl (PHC. 5): 3apUKCUPOBATH TMPOICHT
pacno3HaHHBIX IPUMEPOB Ha 00YUAIOIIEM M TECTOBOM MHOXECTBE, C/IENaTh BBIBOJ O pe3yjIbTaTax 00y4eHHS;
3a()UKCHPOBATh YUCIIO TIPABHJI U Y3JIOB B IOCTPOSHHOM JiepeBe. TeMi 0OHOBJIEHHS YCTAHOBUT PaBHbIM 1.

MacTep obpabioTku - flepeso pewenui (5 13 7) ] =3

MNocTpoeHue aepeBa peweHUn
3anycTHTe NPOLECT NOCTPOSHKUA AEPEES PELLEHMI

— Pacnpegeneno, wr. —— | [ PacnosHano, ¥ ———— Koneoysnoe

[ Pacnoztano Ofgyaioies mMH-E0 98.00
K.on-e0 mpaeun

[ Hepacnosnaro TectoBoe MH-BO 83,33 ’—El

Bpera ofiy4eH1a

w0 ] 00:00:00

Tern oSHOENEHHA
3] MU S S

R [100 =
L i = Myck |

e " Mayza |

=] Crom |
< Hazan | Danee > I OTteHa |

Pucynox 5. 3ammryck nporecca 00y4deHNsI 1 KOHTPOJIb €T0 Pe3yJIbTaTOB.

7. Ha 6-m mare Mactepa o0paboTKu BEIOpaTh criocoObl Buzyanu3amnmn: Jepeso permenuii, O0ydatontuii Habop, [Ipasuia,
Tabnuia conpsHKeHHOCTH.

8. 1o BHeUIHEMY BUJY JiepeBa PEIICHUI BU3YaIbHO OLIEHUTH €0 CIIOKHOCTh U HHTEPIPETUPYEMOCTh. CXeMaTHIHO
3apUCOBATh IIOIY4YEHHOE JEPEBO PEICHUM 1 AT KaXKI0ro y3/1a 3a(UKCUPOBATh YUCIIO IPUMEPOB KayKI0ro Kiacca,

nomnasuiee B Hero. JIist 3TOro BBIAEIUTh Y3€eII MIETIKOM MBIIIH U HIEJIKHYTh [0 KHOTIKE | 3, B pe3yJIbTaTe 4ero BHU3Y
OTKPOETCSI CITUCOK IMOTABIINX B JIAHHBIN y3ell 00beKTOB. CenaTh BEIBOA, KAKOE U3 MIPABHUII SIBJISIETCS CAMBIM

3¢ PEKTUBHBIM (TO, KOTOPOE PACIPEIEIUT B Y3€JI HAnOOJIbIIIee YHCIIO NPUMEPOB OHOTO Kilacca). [To Tabnmie
COTIPSHKEHHOCTHU ONPEISNTUTh XapaKTep OMHOKH.

9. Ilo npaBuiiam, H3BJICUEHHBIM M3 JiepeBa pemeHuil (Bkiaaka «[IpaBuiay» B BepXxHeil yacTu OKHA), CAETIAaTh BBIBOJ O
BIIMSIHAU T€X WJIM UHBIX [TOKa3aTelel Ha yposKallHOCTb, HAIPUMeEp, KaKas ypOKallHOCTb CBsi3aHa C HU3KOM KHCIOTHOCTBIO,
a KaKasi — C BBICOKHU COJIepXKAaHNEM KaJlis U T.JI.).

10. [To TaGnuie CONPSHKEHHOCTH OIPEACINTh, CKOJIBKO OIIMOOK KiaccH(UKaIMU IOMYCTHIIa MOJIEb U B Y€M OHU
3aKJIIOYAIOTCSL.

11. TTocTpoUTh 3aBUCUMOCTh YHCIIA PACTIO3HAHHBIX IPUMEPOB U Y3JIOB JIePEBa OT MUHUMAJBLHO JOMYCTHMOTO YHCIIa
MIPUMEPOB B y3Jj€. J{JIs1 3TOr0 MOBTOPUTH MYHKTHI 5 -7, U3MEHSISI MUHUMAIbHO JOMYCTHUMOE YKCJIO IIPUMEPOB B y3JI€ OT 2 10
10 ¥ KaXXAbIi pa3 pEruCTPUPYS YUCIO MPABUIBHO U HE MPABHIBHO PACIIO3HAHHBIX IPUMEPORB. Pe3ysibTaThl CBECTH B
TaOIUITY BUIA:

MuHuMansHO pomyctumoe tHEIO | 5 | 2|l 4 l5 6171819 10
npumMepoB Nmin

KommuectBo Y3JI0B B ACPEBC, K

[IpaBunbHO pacO3HaHHBIX
npumepoB, Npaci

HenpaBuibHO pacnio3HaHHBIX
npuMepoB NHepach

OtHocuTeNbHas OmHNOKa
pacniozHaBanust NHepacn/N




Mo rpadukam caenaTh BEIBOJ O BIMSHUM MUHHUMAJIBHO TOMYCTUMOTO YHCIIa IPUMEPOB B y3JI€ HA KOJIMYECTBO Y3JIOB B
JiepeBe U OMHIOKY pacIio3HABAHMS.

4.2. OueHoOYHBIE CPeICTBA MPOMEKYTOYHOM aTTecCTAIUH

[To pucuuniIMHE NPEenyCMOTPEH 3adeT. 3adeT NPOXOAMT IO OmireTaM. B kaxmoMm Ouiere aBa TEOPETHUECKUX BOIpOCa.
3a4eT NMPOBOAMTCS B YCTHOW, NMHCBMEHHOH WM KOMIbIOTepHOW (opme. OLeHMBaeTCs BIIAJICHUE MaTepUaloM, €ro
CHCTEMHOE OCBOCHUE, CIIOCOOHOCTh NPUMEHATH HY)KHbIC 3HAHHS, HABBIKA M YMEHHS IIPH aHATIH3€ MPOOJIEMHBIX CUTYALHH.

4.2.1. YcTHbBII MJIM NHCbMEHHBIH 0TBET Ha BONPOC

4.2.1.1. Ilopsigox nmpoBeaeHHs.

VYCTHBIM WM MHUCBMEHHBI OTBET Ha BONPOC HampaBlieH Ha NPOBEPKY 3HAHUI OCHOBHBIX DPAa3/eNoB MO TUCLUILIMHE
«MarmvHHOE 00yYCHHUCY.

4.2.1.2. Kpurepuu oneHuBaHus.

43-50 6a/1JI0B CTAaBUTCS, €CJTH 00ydAIOIIUTCS:

B oTBeTe kKaueCTBEHHO PACKPBLI cojepkaHue TeMbl. OTBET XOpOIIO CTPYKTypupoBaH. IIpekpacHO 0CBOEH MOHATHHHBIN
armapart. [IpogeMoHCTpUpOBaH BBICOKHH YpOBEHb NMOHMMaHUs MaTepuana. [IpeBocxoqHoe ymeHue GpopMyiIupoBaTh CBOU
MBICTIH, OOCYKIaTh TUCKYCCHOHHBIE ITOJIOKEHIS.

36-42 6a/1JI0B CTABUTCS, €CJIH 00yYaIONIHiics:

OCHOBHBIE BOIIPOCH TeMBI packpbll. CTPYKTypa OTBETa B LIEJIOM aJieKBaTHAa TeMe. XOPOIIO OCBOCH IMOHATUIHEIN ammapar.
[IpogeMOHCTPUPOBAaH XOPOWINHA YpPOBCHb INOHMMAaHHUS MaTeprana. Xopollee yMeHHe (GopMymupoBaTh CBOW MBICHH,
00Cy)KIaTh TUCKYCCUOHHBIC TIOJIOXKCHUS.

28-35 pansioB cTaBUTCSH, €CJIH 00yYAKOIIHiiCA:

Temy uactuyHo packpbul. OTBeT cnabo CTpyKTypupoBaH. I[IOHATHMHHBIN ammapaT OCBOEH yacTU4HO. I[loHMMaHMe
OTJICTIbHBIX MOJIOKEHUH U3 MaTepuaja 1o TeMe. Y IOBJIETBOPUTENbHOE YMEHHE (POPMYIHPOBATh CBOM MBICIH, 00CYXKIATh
JUCKYCCHOHHBIC TTOJIOKEHHS.

0-27 6a/110B CTABUTCS, €CJIM 00YYAIONIUTCSI:

Temy He packpbul. [ToHATHHHBIN ammapaT OCBOSH HEYJOBICTBOPUTENbHO. [loHMMaHue MaTepuaia (parMeHTapHOE WU
oTcyTcTByeT. HeymeHune GpopMynupoBaTh CBOM MBICIH, OOCYKIATh TUCKYCCHOHHBIC TTOJIOKEHUS .

4.2.1.3. OueHo4Hble CpeAcTBAa.

Bomnpocs! a/1s1 yCTHOr0 HJIM MHCHMEHHOT0 0TBETa

[onATHE MaITMHHOTO O0YYCHHUSI.

OO0mast mocTaHOBKA 3aJa9d OOYYCHUS T10 MPEIeICHTaM.

Crtoco0bI MAaIIMHHOTO O0YYCHHUS.

3amaun, pemaeMple ¢ TOMOIIBI0 MAITMHHOTO 00yYEeHHUS.

[TonsTHE KITacTepU3aUy.

ITocranoBKa 3a1a4M KJIaCTEPHU3AIHU.

Meroap! knacTepuzanuu.

Mertox k-means.

Meton k-mMeauan.

0. JWCcKpUMHWHAHTHEIA aHAIN3.

1. 'eHeTHYECKHIA AITOPHUTM.

12. OOyd4eHune ¢ yauTeIeM.

13. 3apmava kIaccupUKAIIH.

14. 3apaua perpeccun.

15. Paznensironias runepIijioCKOCTb.

16. Merto/ OMOPHBIX BEKTOPOB.

17. TlpuMeHeHHME MeTO/1a OTTIOPHBIX BEKTOPOB B 3a7aue KJIACCH(PHUKAIINN.

18. Tlonsitue nepeBa pelieHui.

19. Tunosorus A1epeBbEB.

20. OOyueHwue AepeBa PeHICHHN.

RBOoo~NoORrwNE
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